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OIIMCAHVIE M3OBPETEHNVA

2420-551753EA/092

6, 7-INTMOIPO-5H-BEH30[7]AHHYJIEHOBEE IIPOM3BOIOHEE B KAUECTBE

MOIVIIATOPOB 3CTPOT'EHOBBIX PELEIITOPOB

HacTosmee wm300peTeHMe OTHOCUTCS K HOBHM 3aMelleHHBM 6, 7-
ourunpo—-5S5H-0eH30 [ 7] aHHYJIEHOBEM COeIVMHEeHMAM, criocobam Ux
IIOJIydeHMsl, a TakXe BapMaHTaM WMX TepalleBTUUeCKOTO IIPMMEHEeHUsa, B
YaCTHOCTH, B KauecTBe IIPOTUBOPaKOBHX CpencTB IOCPEenCTBOM

CEJIEKTUBHOTO aHTal'OHM3Ma UM pPas3pylleHMs 3CTPOTEHOBHX PEeLelTOpOB.
SCTpOTreHOBEEe pelenTope (ER) mOpuHamgjgexaT K CyIepCeMelCTBY
CTEePOUIHEIX / AIEePHBIX PEeLenToposB, Yy4acTBYRIUX B perynsaumum
DKCIPEeCCUM IT'eHOB »ByKapuoT, IIpoJjudpepalumrM KIETOK UM OUPepeHLUPOBKE
B TKaHAX-MMIEeHsax. ER HaxomggaTcs B 2 IOByxX ©GbopMax: BCTPOT'eHOBHM

peluenTop ajbbda (ERaL) M DSCTPOTEHOBHM pellenTop OeTa (ERB) ,

KOOUPYEMEIE COOTBETCTBEHHO TeHaMmu ESR1 wm ESR2. ERo u ERPB
npencTaBJIglT cofo¥ JUTaHI-aKTUBMpPpyeMbHe (GaKTOpH  TPaHCKPUIILNUN,
KOTOPHE AaKTUBUMPYITCA C IIOMOIBI TOPMOHa 5SCTporeHa (HamuboJee
50beKTUBHEIM SCTPOTEHOM, BHpabaTHBaeMHM B opTraHu3Me, gBjgercsa 17B-
2CTPamuo) . B OTCYTCTBUE TOPMOHa ER TJIaBHBEM obpasoM
pacrojaramnTcs B LIUTO30JIE KJIETKMA . Korma TOPMOH SCTPOTEeH
cB4As3mHBaeTca ¢ ER, ER wMurpupyooT M3 LUTO30JI4 K AOpYy KIETKH,
ofpasynT IOUMEPH M 3aTeM CBAS3HBAKTCHA CO CIeUUPUUECKUMMY I'€HOMHBIMUA
NOCJIenOoBaTEeJIbHOCTAMY, Ha3HBaeMBEIMM DJIEMEHTaMM OTKJIMKa SCTPpOoTeHa
(ERE) . Kommuiexkc HOHK/ER B3sauMMOIeMCTBYET C  KOperyJasaTopaMm c
MOOYJIMPOBAHMEM TPAHCKPUIILIUM Te€HOB-MUIIeHEN .

ERo. 1mJjaBHEM 00pasoM HSKCIPeCCUpyeTcsda B TKaHaX  OpPI'aHOB
PENpPONYyKTHMBHOM CUCTEME, TakMX Kak TKaHb MaTKM, SAUMYHMKA, MOJIOUHOM
XKeJlesh, KOCTHad TKaHb M BOejlad XMpoOrRasd TKaHb. AHOMaJIbHasa IIepenada
curHaJla ERO OpMBOIUT K pasBUTHIO psaga 3abdojieBaHMM, TaKMxX Kak
GOpPMEI paka, MeTaboJIMUeCKMe W CepOeuHO-COCYIMCTHe 3aboJjieBaHNudg,
HelpoleTreHepaTUBHEE 3aboJieBaHMsa, BOCIaJUTeJIbHHe 3aboJieBaHMSa U
OCTEeOonopos3.

ERa skcnpeccupyeTcsa He 0oJjiee ueM B 10% HOPMaJIBHOTO BIOUTEJMUS

MOJIOUHOM XeJIe3H, HO NOpuMepHO B 50-80% onyxoJjel MOJIOUHOM XeJIe3H.

Takue OIIYyXOJIU MOJIOUHOM KeJIe 3L c BEICOKMM YPOBHEM ERa



KJIACCUIUMLIMPYIOTCS Kak ERO-IIOJOXMUTEJIBEHEE OIIYXOJIM MOJIOYHOM XeJIe3H.

ITHUOJIOTHUYUEeCKAad POJIb 5SCTPpOoI'eHa IIpU pake MOJIOUHOM KeJies3H XOopomo
M3BEeCTHa, ¥ MOLOYJIMPOBaHMEe IlepellauM CcuIT'HajJjla ERo ocTaeTcda IJIaBHEM

HalpaBJIEeHUMEM JIeUeHMA paka MOJIOUHOM XeJle3b MJIS OOJIbIMHCTBA ERO-
MMOJIOXVTEJIbHEIX  OIIYyXOJIel  MOJIOUHOM XeJle3Bl. B  HacTodmee  BpeMs
CyIeCTBYeT HECKOJILKO CTpaTeruy MHIUOUPOBAHMA IOEeWCTBUS BSCTPOTeHa
IpY pake MOJIOUHOM XeJjle3H, BKJOUamux: 1- OJOKMpPOBAaHME CHUHTEe3a
SCTPOTeHa C TIIOMOmbI MHIMOMTOPOB apoMaTasbl, KOTOPHE MIPUMEHSITCSI
IJIS JieYeHUS MHaluVeHTOB C ERO-TIOJOXUTEJILHEIM PaKOM MOJIOUHOM XeJie3H

Ha paHHeﬁ ¥ TIo3OHeM CcTaiuiax; 2—- AaHTaTr'OHUCTHUECKOEe BO3IOEeNCTBME
JIMTaHOOB SCTpPOI'€eHa B OTHOIEeHNN CBA3SEIBAHMA ERx C ITOMOIIB IO

TaMoKcubeHa, KOTOpBIIZ OpuUMeHdaeTCHd OJIA JiedeHud [naumMeHTor C  ERo-
IIOJIOXMTEJIBHEIM pPaKOM MOJIOUHOM XeJIe3H Kak B Ipen—, TakxK u B

HOCTMeHOHaYBHBIIZ IIepron;,; 3- AHTar'OHMCTHUEeCKOe BO3OEMCTBHYE u

IIOHMXKaKmMas peryldlurs ypoBHeM ERO ¢ nomombio QyJIBeCcTpaHTa, KOTOPHM
npyMeHAeTCca IOJ4 JeueHMsa IallMeHTOB C pPakoM MOJIOUHOM  XeJies3H,
[IPOTpPeCcCUPYIINM, HeCMOTpA Ha BO3IOENCTBHUE DHIOOKPUHHEIX
TepaleBTUUECKMX CpPenOcTB, TakKMx KaK TaMOKCUOeH WM MHIUOUTOPH
apoMaTash.

XoTa TakKue SHIOKPUHHHE TepalleBTUUYEeCKME cpelncTea B
3HAUUTEJILHOW  CTelleHM  CIHOCOOCTBOBAJIM CHWXKEHMIO Pa3BUTUSA  paka
MOJIOUHOM  XeJIe3H, Y  OPpUBIU3UTEJILEHO BoJjilee uUeM  OOHOM TpeTHnu
IIalMeHTOR C ERO-IIOJIOXU T EJIb HEIM OIMaTHO30M Habonajgach
PE3SUCTEHTHOCTD de novo I pPasBUBIASACSA co BpeMeHeM
PEBUCTEHTHOCTE K TakuUM CYMNEeCTBYKIMM CpeOcTBaM Tepaluu. OIMCaHO
HECKOJIBKO MeXaHM3MOB =JId OOBACHEHMS PEe3MCTEHTHOCTM K  TaKUM
TOPMOHAJIE HEIM TepalleBTHUYECKMM cCpeIcTBaM. Hampumep,
TUIMIEePUYBCTBUTEJIBHOCTE EROL K HM3KOMY YPOBHIK 3CTpOTeHa IIPU JIEUEeHUU
C TIOMOIIE 0 VHTUOUTOPOB apoMaTash, MepeKJInUeHne 520deKrTOBR
TaMOKCHMPEeHa OT AaHTATOHUCTUUECKMX IO AaTlOHUCTUUECKUX 5OPEeKTOB IIPpU
crmocofax JiedeHMsa C MCIOJBb30BaHMEM TaMOKCHUbeHa WJIM MHOXEeCTBEHHEBX
Iy TAX rnepenaumn CUTHaJla PEeLenTopoOB daxrToOpPOB pocTa. 3aTem
nproOpeTeHHEe MyTaluM B ERA, BO3HUKaKMMEe II0CJIE€ HadalJla [IPMMeHeHUS

T'OPMOHAJIEHEIX CpelCTB Tepalrin1, MOTYT WI'PaTb HeKOTOpYyKn pPOJIb B



HeyIauHOM MCXOoIe JieueHMSa U I[IpOoTpecCHupOoBaHMM paka. OnpenejieHHBE
My Talum B ERa, B JaCTHOCTH, UIeHTUQULINPOBaHHEEe B
JIMT aHOCBA3EBAaKIeM IOMeHe (LBD) , oBecrieunMBamwT B pesybTaTe
CriocoBHOCTL K CBA3HBaHMi ¢ THK OpM OTCYTCTBUM JIMTaHOa M OIPpUOAT
TOPMOHAJILHYID He3aBUCHMMOCTL  KJeTKaM, HecymMM Takue MyTaHTHEe
pPelenTop:H .

BOJILIIMHCTBO MOSHTUOUUIMPOBAHHEX MEeXaHMU3MOB PEe3UCTEeHTHOCTU K
SHIOOKPUHHEM cpeIcTBam Tepanumu CBS3aHoO c EROL-3aBUCUMOM
aKTHUBHOCTBI. OIHOM M3 HOBHX CTpaTeIuM I[IPOTHUBOIEVCTBUA TaKOM

PESUCTEHTHOCTU ABJIAETCA GHOKMpOBaHI/Ie CHMT'HAJIBHOTI'O ITy T ERx

[IOCPenCTBOM yIajieHrMsa ERO M3 OINYXOJIEBHIX KJIETOK C MCIIOJb30BaHMEM
CEJIEKTUBHHX CPEeOCTB pas3pylleHusd SCTPOTEHOBEX pelendTopoB (SERD).
DaHHHE KJIMHUUECKUX U HOOKJIMHUYUECKUX MCCJelDOBaHMM IIoKaszajii, UYTOo
3HAUUTEJILHOe KOJUYUECTBO IIyTeM PpPesUCTEHTHOCTM MOXHO OOOUTH IIyTeM
npmMeHeHma SERD.

Bce eme cymecTByeT NOTpe®HOCTH B obecnieueHuu SERD ¢ xopomen
50PeKTUMBHOCTLID pas3pylleHUd.

G.M. Anstead et al. onucagu 2, 3-OUapWUJIMHIOEeHE U 2,3-
OV apUIIMHIO e HOHE B KauecTBe CpenCcTB CBA3LBAHUA 3CTPOTE€HOBHX
peunenTopoB (Journal of Medicinal Chemistry, 1988, Vol. 31, No.
7, p. 1316-1326).

R. McCague et al. onmMcaJmu aHaJioTu (Z) - u (E)-4-
TUOPOKCUTAMOKCHUbeHa M TecTUpoBaiM UX abddMHHOCTM CBA3HBaHUA C
SCTPOTEeHOBHMM PpellenTopaMu (Journal of Medicinal Chemistry, 1998,
Vol. 31, No. 7, p. 1285-1290).

[eJlblo HaCTOLAMeTo U300peTeHusda [gBJgeTCcsa obeclieueHre  HOBEIX
COenMHEHUM, CIHOCODOHHX OKAa3HBaAThL CEeJIEKTMBHOE aHTaTOHUCTHUUEeCKOoe U
pPaspylmrTelbHOEe BO3NEMCTBME B OTHOMEHUM DSCTPOTEHOBHX PeleldTOPOR
(coenmbHeHun SERD), 5nJjd TIpUMeHeHMS B JIeUeHUM pakKa.

Hacrosmee mM300peTeHMe OTHOCUTCSH K COeIMHeHMAM QOopMyJiH (1) :



R2 R1
N
F
(o)
R6
R5
R3
R4 (1),

Ioe.

- R1 m R2 mnpencrTaBjgioT Cco0OOM HEe3aBMCUMMO aTOM BOIOpOoLa WU
aToOM IeNTepusd;

- R3 mnpexmcrarjgseT cobom aToM Bomoponma, -COOH-rpymnny, -OH-
rpynny miamu —-0PO (OH) 2-rpynmny;

- R4 mpencraBigeT coBoM aToM BOIOpPOIda MM aToM dTopa;

- R5 mpencraBasgeT coboM aToM BoImopoma miau —-OH-Tpynmy;

- roe:

10 MeHblle¥ Mepe omoMH U3 R3 miau R5  gBisgeTcd OTJIMUHBEM OT
aToMa BoOIOpoOzna;

ecau R3 mnpencrariseT cobon -COOH-rpynmy, -OH-Tpynmy Win -
OPO (OH) 2-rpynmny, To R5 mnpencrarjsgeT codo¥ aToM BOIOPOIA;

ecan RbL  mpezncraBidgeT cobom -OH-rpynmy, TO R3 m R4
IpencTaBJIgnT CcoOOM aToOMH BOOOPOIA;

- R6 BHOpaH u3:

beHMJILHOM TPYINE MIM TeTepoapMJIbHOM TPYIIIH, colepxamel oT 3
no 9 aToMOB VYIJlepola M comepxamer oT 1 @mo 3 TeTepoaTOoMOB,
HEe3aBMCHMMO BEOPAHHEIX W3 KMUCJIOpola, a30Ta W CEepPH, IIpPU D3TOM
YKa3aHHEE beHMIIBHAa A u reTepoapuiibHag TPYIIIH ABJIAITCH
He3aMEeNEeHHEMM WJIM  3aMeNleHHBEMM 1-3  3aMeCTUTEJISAMU, HEe3aBUCHUMO
BHOPaHHEIMY M3

(C1-C6) —ankuJIbHOW TPYIIIH, He3aMelleHHOM WM 3aMelleHHOW OIHUM
WV HEeCKOJbKMMM (Hanpumep, 1, 2 wiu 3) aToMaMM @TOopa; aToMa
rajioreHa; —OH-TpyIEH; (C1-C6) —aIKOKCUTPYIINE, He3aMelleHHOM WM

3aMeleHHOW OIHMM WM HEeCKOJbKMMM (Hanopumep, 1, 2 wuiam 3) aToMaMu



dTopa; UMaHOTPYIINH,; CepocColepXallel TPy, 3aMeleHHOM 5 aToMaMu
dTopa wmam (C1-C6)—alIKMJILHEIMM TPYIIIIaMy, SaMemeHHEMM »OBYMS WK
BoJjiee (HanpuMep, <2 wWiIn 3) aToMaMM OTopa; CcyJdbdoHMI— (C1-C6) -
AJIKMJILHOM TPYIIEL, rme yKasaHHasa (C1-Co6) —ajnkmuiabLHasg TpyIna
ABJIAeTCHA He3aMelleHHOM WM 3aMelleHHOV »OByMA WM 0oJiee (HalIpMUMep,
2 mam 3) aToMaMu O¢Topa; CMJIaHOBOM TPYINH, 3aMemeHHou 3 (C1-C6)-
AJIKMJIBHEIMM  TPYHOIaMM; aMMHOTPYIIIH, He3aMelleHHOM WM 3BaMelleHHOMU
OOHOY WMJIM HeCKOJbkuMM (HaopuMmep, 1 wim 2) (Cl-C6)—aJIKMJIbHEMA
TpyHoiaMM; aMMOHOM TpPyIIH, He3aMelleHHOM WJIM 3aMelleHHOW OIHOW WJIU
HECKOJIbKMMM  (Hanpumep, 1 win 2) (C1-C6) —aJIKMJIbHEIMM T'PYyIIIlaMM;
TeTepPOLUKIIOAJIKMIIEHOM TPYIIIIb, HACBIEHHOW WM YaCTMUHO HAaCHIEeHHOM,
comepXxameyr oT 3 @»mo 5 aToMOB yIUlepoIa M comepxamer 1 wiam 2
reTepoaToMa, He3aBUMCHMMO BHOPAHHEX M3 KUCJIOPOLa, as30Ta WM Cepl;
WM TeTepoapulibHOM TPyINIH, coIepXamel oT 2 no 4 aToOMOB yIJlepoza
¥ comepxamel oT 1 1o 3 TI'eTepoaTOMOB, BHOPaHHHX M3 KUCJIOPOHa,
asoTa WJIM CepH, ¥ TIIpPM DSTOM OHa ABJISeTCsa He3aMelleHHOW WM
3aMelleHHOM OKCOTPYIINON;

IUKJIOAJKMUIILHOY  TPYINE MM  TeTepPOLUMKIIOAJKMILHOM  TPYIIIH,
comepxamen oT 4 mo 9 aToMOB yIJlepola M comepxamer 1 wuam 2
reTepoaToMa, HE3aBMCHMMO BHOPAaHHEX M3 KUCJIOpOoNa, a30Ta WM CEePH,
OpyM STOM YKa3aHHHE  LUUKIJIOAJIKUIIBHEE MM TeTepPOLUUKIIOAJIKUIILHEE
TPYNIIH SABJISAKTCSA HACHIEHHBMM WJIM YaCTUUHO HACHIEHHBEIMY UM ABJISRTCSA
He3aMelleHHEIMM WJIM  3aMelleHHEMM 1-4  3aMeCcTUTENSIMM, He3aBUCHUMO
BHOPaHHEIMY M3

aToMa oTopa; -OH-rpymnne; (Cl-C6)-anxkujabHOM Tpynmnu; -—-COOR7-

Tpynne, roe R7 npencraBiageT cobom (Cl-C6)-alKWUIbHYID TPYINY,; WK

OKRCOT'PYIIIIEL.
CoenvHeHUA (]_)OpMyJ'H:I (1) comepxatT OIIMH I HeCKOJIBEKO
aCVIMME TPMUHEX aToOMOB yoJjieponoa, BoJiee KOHKPETHO OIoIMH

acUMMe TPUUHEIN aToM yIulepona npu IVUPPOIUAVHUIIEHOM Tpyllle.
ClleDoBaTeJIEHO, OHM MOI'YyT CYIIeCTBOBATE B QOpMe DHAHTUOMEPOE. 3ITU
SHAHTVOMEPH COCTaBJIALT 4acTb HacTodAWero n300peTeHng. B
YAaCTHOCTHM, YTJIepOn 3 MMPPOJUIMHUIILHOW TPYIINEHE, CBSA3aHHEM C aTOMOM
KMCJIOpOoa bopMYyJIEL (1), MOXeT HaxXoOIUTLCH B aBCcoJIITHOM
KoHOuUrypauum (R) wnimm (S). VYrojaepon 3 OUPPOJIUIMHUIILHOM TPYIIIH

IperMyIeCTBEeHHO HaxXOoOMTCAa B ab®CoJIOTHOM KOoHOUIypauuu (S).



CoemmHeHMsa o¢opMyJiel (1) MOTYT IMOIPUMCYTCTBOBATE TakKXe B BHUIE
TAYTOMEPHHX GQOPM M ABJISITCS YACThLI HACTOAMEIO M300peTeHM.

CoeIMHEHUI bopmy JIEL (I) MOTYT CyImecTBOBATH B bopme
OCHOBAaHMM, KMCJIOT, LBUTTEP-MOHA WJIM COJIeM MIPUCOEIMHEHUS KUCJIOT
WIM OCHOBaHMM. Takue COJIM IMIPUCOEIMHEHMS, OCHOBAHUA, KUCJIOTH U
LUBUTTEP—MOH COCTaBJISOT yacThb HaCTOAmeTo nso0peTeHmud.
CllemoBaTeJIbHO, HacToAmee u300peTeHMe OTHOCHMTCHI, inter alia, «k
coenMHeHMAM QopMyJIHL (1) MM MX dapMalleBTHUUECKM IPMEeMJIEMEM COJISIM.

STYM  COJM MOXHO IIOJIyYaTh C MCIOJIL30BaHMeM (QapMalleBTUUeCKU

InprmeMJyIeMBEIX KMCJIOT WJIN OCHOBaHMﬁ, XO0TA COJIM IOpyI'MmX KHKMCIJIOT WJIIN

OCHOBaHMﬁ, KOTOPHE IIPVMIMEHIVMEL, HallprMep, IJIA OUMCTKIM NI
BHEHIIOEJICHMA COGHMHGHMﬁ @OpMyﬂH (I), TaKXe COCTaBJIART JacCTb
n300peTeHnd.

B KOHTEKCTe HACTOAmero M300peTeHMsI TePMMHE, YyKa3aHHEE HUKe,
UMeT CcJenylmue OolpenelleHus, eCJuM B HaACTOAleM ONMCAaHUM He
YKas3aHO MHOEe:

- aToM TajioTeHa: aToM GTopa, xJjopa, OpoMma WM Moma;

- OKcoO: rpymnma "=0";

IMaHOoTpylna: Ipyhna "-C=N";

- aMMHOTpPYIIa: aToM a30Ta, He3aMeleHHHM MWK 3aMelleHHBM
OOHOY MM HecKOJbKMMHU (C1-C6)-alIKMJILHBEIMY TPYIIIaMu;

- ammupgHasa TIpynna: -C(O)NH2-rpynma, I'Ie aToOM as30Ta MOXeT
OHTL HesaMelleHHBM WJIM SaMelleHHBIM OIHOM WMJIM HeCcKoOJIbkuMM (Cl-C6) -
AJIKMJIBHEMYM TPYIIIIaMu’ ;

- CcuJlaHoBasg TpyIa: aToM KpeMHHuI, 3aMemeHHu 3 (C1-C6) -
AJIKMJIBHEMM TPYTIIIIaMM’ ;

- aJIKMJbHasg TpYyINna: JuMHeMHasd WIM pPa3BeTBJIeHHad HacCHIeHHasd
anmmpaTnueckas YIJIEBOIOPOIHasa TIpylla, colepXallas, eClIrM He yKa3aHO
MHoe, oT 1 @mo 6 aToMoB yImJiepomnma (oBo3HaueHa " (Cl1-C6)-anaxmna"). B
KauecTBe [IPVMEDPOB MOTYT OHITH YIIOMSHY TH ez OTpPaHNYEHU A
MeTWJIbHasg, BTWUJIbHad, NOPONWMJIbHASA, H-NPONWMJIbHAaSA, W3O0NPONMJIbHASA,
OyTMIILHAaA, N300y TUJILHASA, BTOp—-OYyTUIILHASA, TpeT—-0yTUIIbHAaS,
[IEHTUJIbBHAaSA, W30IeHTUJIbHAaA, TeKCWJIbHASA U WM30TeKCUIIbHad TPYIIE |u
T. I.;

— AJIKOKCUI'pYIIIla: —O—aJIKMJIbEHa4d I'pyIllia, T'oe aJIKMJIEHaA T'PYyIIlla



olpenejieHa paHee. B KauecTBe IIPUMEPOB MOTYT OHTL YIIOMAHYTH 0e3
OTpPaHUUeHUA MeTOKCHU—, STOKCU—, MIPOIOKCU—, M30IIPOIIOKCHU—,
JIMHEeMNHHe, BTOPUUYHHE VI TpeTUUHEE Oy TOKCHU—, N300y TOKCHU—,
[IEHTOKCH— WJIM TEKCOKCUIPYIIIHE M T. II.;

-  LUUKJIOAJNKMUIIbLHad TIpylia: LUMKJIMUeCcKad aJIKuJbHaa TpPYyIna,
comepxamas, eCcJM He YyKaszaHO MHOoe, OT 3 1o 6 aToMOB YyIJUlepona,
HaCHIIEeHHEIX W YaCTUUHO HEeHAaCHIIEeHHEIX u HesaMelle HHEIX ZNRZN
3aMelleHHBIX . B kauecTBe IIPUMMEPOB MOTYT OBTH  YIOMAHYTH  0e3
OTpPaHVUEeHUAa  LUKJIONPONMIIbHAaL, UMKJIOOYyTUIILHAA, UMKJIOIIeHTUIILHAa A,
UUKJIOTeKCUJIbHAaA, LUMKJIOTEeKCeHOBasas TPYINHE M T. II.;

- TeTepOUUKIIOaJIKMUIIbHA I TpyIna: UMKJIMYeCKad aJIKMJIbHada
Tpylllla, colepXallasg, eCJiM He yKas3aHO MHOe, OT 3 OO 6 aTOMOB
yIJlepoma M colepXamasd 1 miIM 2 TeTepoaToMa, TaKMx KaK KUCJIOPOoX,
a30T WM cepa. Tako¥ aToM a30Ta MoXeT OHBTbH 3aMelleH aTOoMOM
KMCJIOpOOa C LeJibl obpaszoBaHua cea3m —-N-O. Takasg cBaA3b —-N-O MOXeT
HaxoouTbkca B GopMe N-okcuma (-N+-0-). Takasd I'eTepOLUMKJIOAJKMJIIbLHAA
TpyIla MOXeT OHITE HaCHIMEeHHOM WA JaCTUUYHO HaCHIMEeHHOM u
He3aMelleHHOM WJIM 3aMeleHHOV, ¥ MOXeT OBTL MOHOLUMKIIMUECKOW WMJIU
OULUKIIMUECKOM .

B kauecTBe IIPUMMEPOB MOHOLUMKJIIMUECKUX TEeTEePOLMUKIIOAJIKNIIEHBIX
TPy MOTYT OHITH YIIOMSHY TH tes OTPaHUUYEeHUSA
TeTPalrMIPONIMPUIMHMIIbHAS, IUTUIPONUPUAMHMIIEHAS, IUIMIPONMPaHOBASA,
TeTpalMOoponMpaHoBasas TPYINHE M T. II.

Buuukanyeckada TeTEePOLUUKIIOAJIKMUIIEHA I TpyIna O3HadvaeT
GEeHUIIbEHYIO TPYyIny, KOHIEHCHUPOBAHHYII c MOHOLMKJIINUECKOM
TeTepPOLUMKIIOAJKMIILHOM TPYIINoM, Kak olIpenejleHO BHIle. B KauecTBe
IpUMEPOB OUIUKINMUECKUX TeTEePOUVKIIOAJNKUIIBHEX TPYNINl MOTYT OHTH
YIIOMSHY TH Bes OTpaHUUeHUA TEeTPATUOPOXMHOJIMHUIIBEHA S,
VHIOOJMHWUIILHA S, OeH30OMOKCOJIUIILHAA, OIUTUOPOOEH30OMOKCHUHMUIIBEHA S,
OUTUIPOOEH30KCa3MHUIIbHAA, OeH30dypaHMUIIbHaAa TPYINE, IIPpU STOM BCe
OHM HeOoDA3aTeJIbHO 3aMelleHB, KaK YyKa3aHO BHIle, UM T. II.

- TeTepoapuiibHasa Tpylla: LIUKIVMUeCKad apoMaTuueckasd TpyIlna,
comepxamasda oT 4 nmo 9 aToMOB YyIUulepola M colepxamas oT 1 mo 3
TeTepoaToOMOB, TakKMxX KaK as30T, KUCIOPpOO WMIM cepa. Takoy aToMm
asoTa MOXeT OBTE 3aMelleH aTOMOM KHCJIIoOpOoma C LeJibln o0o0pasoBaHusAd

ceasu —-N-0O. Takasa c¢ceaA3b —-N-O MOXeT HaxXOoOUTBCHA B QopMe N-oKCcHIa



(=N+-0-) . YKaszaHHa4a TreTepoapuiIbHasd TpyIina MOXeT OHITH
MOHOIIMKJIINUECKOM VIV OULINKJINUECKOM . B KaduecTBe [IPVMEPOB
TeTepOapuUJIBHEIX TPyl MOT'YT OBTE  YIOMAHYTH  0e3 OTI'paHUUYEeHUS
M30KCas0JIbHAaA, NIMPUOMHOBASL, NIVPYMUIOVHOBA S, BeH30TPMAa30JIbHASA,
BeH30KCa30JIbHAaA, nuppoJio [2, 3-b] nupunuHoBasd, OeH3MMMOa30JIbHAS,
BeH30KCaIMa30JIbHaLg, OeH30THa30JIbHASA, feH30THMaINA30JIbHAS,
BeHsz0dpypaHoBaLd, VMHOOJIbHAaA, XUHOJIMJIEHASA, VMHIOas30JIbHAaA,
OeH3M30KCcas30JibHaa, OeH3UM30THMAa30JIbHAd TPYNNH M T. II.;

- LUBUTTEep-MOH: B ILI&JIOM HeMTpaJibHad MOJIeKyJia C IIOJIOXUTEJIbLHEM
¥  OTpULATEJIbHEM DJIEKTPUUECKMM 3apsa0oM M comepXallad KUCIJIOTHYIO
TPYIIly ¥ OCHOBHYI TIpPVYIIly. B KauecTBe IIPUMEPOB MOTYT OHTH
YIIOMSAHY TE tes OT'paHUUeHU A COeOuHEeHUA COTJIaCHO HacToAumeMy
nzsobpeTeHMo, colepxamue R3, KOTOpPHM IIpelcTaBJgeT cobdon -COOH-
rpynny miamu —-0PO (OH) 2-rpynmny.

B oOoHOM BapMaHTe OCYIMEeCTBJIEHMSA B COoelIMHeHMAX ooopMyJel (I) RI1
1 R2 mpezncraBjagioT cobo¥ aToOME BOOOpona.

B IOpyroM BapMaHTe OCYIECTBJIEHMSA B COeOMHeHMAX OQopMyJiel (1)
R1 m R2 npencTaBJgl0T coBOM aTOMH IelTepusd.

B @OpyroM BapMaHTe OCYmEeCcTBJIeHMS B COoeIMHeHUSAX oQopmyJiel (1)
R3 mnpencrarigeT coBoM aToM BOIOpOIaA.

B @mOpyroM BapMaHTe OCYmEeCTBJIeHMS B COeIMHeHUAX OQopmyJiel (1)
R3 mpencraBjsgeT cobor —-COOH-TpyIIy .

B @mpyroM BapMaHTe OCYmEeCTBJIeHMS B COeIMHeHUMAX OQopmyJiel (1)
R3 mpencraBysgeT cobom -OH-Tpyomy.

B IOpyroM BapuMaHTe OCYmMEeCTBJIEHMS B CcoelMHeHM O¢GopmyJiel (1) R3
opencraBJygeT cobor —-COOH-rpynny wmim -OH-Tpynamy.

B mOpyroM BapMaHTE OCYUECTBJIEHMS B COeIMHeHUMAX OQopMyJie (1)
R3 mpencraBygeT cobor —-0OPO (OH) 2-TpyIny.

B @mpyroM BapMaHTE OCYIECTBJIEHMSA B COeIMHeHUMAX OQopMyJiel (1)
R4 mpencraBiasgeT coBoM aToM BOIOpoOIa.

B mpyroM BapMaHTE OCYUECTBJIEHMS B COeIMHeHUMAX OQopMyJiel (1)
R4 mpencrariaseT cobom aToM dTopa.

B mpyroM BapMaHTE OCYIECTBJIEHMS B COeIMHeHUMAX OQopMyJiel (1)
R5 mpencraBiseT coBoM aToM BOIOpOIA.

B @mpyroM BapMaHTE OCYIECTBJIEHMSA B COeIMHeHUMAX OQopMyJiel (1)

R5 mpencraBisgeT cobom -OH-Tpyomny.



B nmpyroM BapMaHTE OCYIECTBJIEHMSA B COeIMHeHUMAX OQopMyJiel (1)
R6 BHOpaH "3 O(eHMJLHOM TPYIINHE, He3aMeleHHOW WIM 3aMmemeHHoM 1-3
3aMeCTUTeJIAMA, He3aBUCHUMO BEIOpaHHEIMU nu3 (C1-C6) —aJIKMJILHOM
TPYIIIIH, He3aMelleHHOM  MJIM  3aMelleHHOM  OOHMM MJIM  HeCKOJIbLKUMMU
(HanpuMmep, 1, 2 wium 3) aToMaMM O@QTopa; aToMa rajioreHa; -OH-
rpynne; (Cl1-C6)—-allKOKCUTPYIINE, He3aMelleHHOM WMJIM 3aMelleHHOW OIHMM
I HECKOJIbKUMMU (HanpuMep, 1, 2 WJIN 3) aToMaMu dTopa;
LIMAaHOTPYIIIE; CcepocomepXalmey TpYINeE, 3aMemeHHoOM b5 aToMaMu @Topa
mim (C1-C6) —alIKMJIbHEIMM T'pyIlllaMu, 3aMelleHHEIMM OBYMA WiIn 0DoJee
(HanpuMep, 2 wiu 3) aToMaMu O¢Topa; cyJbdooHmII- (C1-C6)-asIKMJIbEHOMN
TPYIIIEL, roe yKas3aHHa4d (C1l-Co6) —ankuibHasa TpyIna ABJIAETCH
He3aMelleHHOM WMJIM 3aMelleHHOM IByMa WM OoJiee (Hamopumep, 2 winu 3)
aToMaMu GTopa; CWJIAHOBOW TIpPYIIH, 3aMemeHHoOW 3 (C1-C6)-aJIKMJIbHEMU

rpylriami,; aMVMHOT'PYIIIIEL, HesaMelleHHOM WJIM 3aMelleHHOM OIOHOM WJIU

HeCKOJIbkuMM (Hampumep, 1 wim 2) (C1-C6) —alKuJIbHEMM TpPyIIaMi;
aMMUIHOM TPYIIIIH, HesaMelleHHOM MIIN 3aMelleHHOM OnOHOM VI
HeCKOJIbkuMM (Hampumep, 1 wim 2) (C1-C6) —alKMJIbHEMM TpPyIIIaMA;

TeTepPOLUKIIOANKUIIEHOM TIPYIINIb, HACHMEeHHOM WM YaCTHMUHO HAaCHIEeHHOM,
comepxamey oT 3 mo 5 aToMoB yTIJlepola M comepxamey 1 wuam 2
reTepoaToMa, HEe3aBUCUMMO BHOpPaHHHX M3 KUCJIOpOoIa, as0Ta WMJIM CEepPH;
WM TeTepoapuJIbHOM TpPYIIH, cCcolepxXamel oT 2 »no 4 aToOMOB yIJlepona
u coepxamey oT 1 1mo 3 TI'eTepoaTOMOB, BHOpPaHHHX M3 KMKCJOpOIa,
al’oTa WJIM Cepe, U IOIpM DSTOM OHa SABJISEeTCHS He3aMelleHHOM WM
3aMelleHHOM OKCOTPYIINON.

B @OpyroM BapMaHTEe OCYUECTBJIEHMSA B COeIMHeHUMAX OQopMyJie (1)
R6 BHOpaH "3 O(eHMJILHOM TPYIINHE, He3aMelleHHOM WM 3aMemeHHOM 1-3
3aMeCcTUTeJIAMHA, He3aBUCHMO BEIOpaHHBEIMU nu3: (C1l-C6) —aJIKUJILHOM
TPYIIIIH, He3aMelleHHOM MJIM  3aMelleHHOM  OOHMM MM  HeCKOJIbKMMU
(HanpuMep, 1, 2 wmiam 3) aToMaMM Q@QTopa; aToMa rajioreHa; -OH-
rpynne; (C1-C6)—-aJIKOKCUTPYIINE, He3aMelleHHOW WJIM 3aMelleHHOM OIHMM
MJIN HECKOJIbKUMMU (HanmpuMep, 1, 2 WJIN 3) aToMaMu dTopa;
LIMAHOTPYIIE,; CcepocomepXamel TpYINeE, 3aMemeHHoOM 5 aToMaMu @Topa
mianu  (C1-C6) —aJIKMJIBHEIMM TpPyIlaMy, 3SaMeleHHBEMM OIBYMSA WM 0OoJee
(HanpuMep, 2 wiu 3) aTomMaMu OoTopa; cyJabdooHmsi— (C1-C6)-aJKMJIbLHOM
TPYIIH, roe yKas3aHHa4d (C1l-Co6) —ankmiabHasa TpyIna ABJISETCH

HesaMelleHHOW WJIM 3aMelleHHOW OByMS MM 0oJiee (Haopumep, 2 WK 3)
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aToMamMr ¢TOopa; CUIAHOBOM TIPYINHE, 3amemeHHOM 3 (Cl-C6)-aJIKWJIbHBMA
TpynnaMM,; aMMOHOM TPYIINBE, HesaMelleHHOW WM 3aMelleHHOMW ONOHOWM WM
HECKOJIbBKMMM (Hanpumep, 1 win 2) (C1-C6) —aJIKMJIIBbHEIMM TPYIIIIaMU;
TeTepOUMKIIOAJKMIILHOM TPYINL, HACHIMeHHOM WM YaCcTUMUYHO HaCHIMeHHOM,
comepXxame oT 3 @mo 5 aToMOB yIJlepoIa U comepxXamer 1 wmam 2
reTepoaToMa, He3aBUCHMMO BHOPAaHHHEX M3 KUCJIOpOIa, a30Ta WM CepH,
WM TeTepoapMJIbHOM TpyIMIE, cCoIepXamer oT 2 mo 4 aToMOB yIJlepona
u colepxamey oT 1 1o 3 TI'eTepoaTOMOB, BHOpPaHHHX M3 KMKCJIOpOIa,
azoTa WJM CepH, U IOpM DSTOM OHa ABJISEeTCH He3aMelleHHOM WM
3aMelleHHOM OKCOTPYIIION.

B IpyroM BapMaHTe OCYNEeCTBJIEHMS B COeOIMHeHMAX QOopMyJiel (1)
R6 BHOpaH "3 OQOeHMJIBHOM TPYIINH, He3aMeleHHOW WIM 3aMemeHHou 1-3
3aMecTUTeJIIMNA, He3aBUCHMO BHOpPaHHBEMA nus (C1-C3) —aJIKMJILHOM
TPYIIIIH, HesaMelleHHOM  WMJIM  3aMelleHHOW  OOHMM WMJIM  HeCKOJIbKUMU
(HanpuMep, 1, 2 wniaum 3) aToMaMs O@TOpa; aToMa TIajioreHa; -O0H-
rpynmne; (C1-C3) -aJKOKCUTPYIINH, He3aMeleHHOM WM BaMelleHHOM OIHUM
W HEeCKOJIbKUMM (HanpuMep 1, 2 VI 3) aToMaMmn bTopa;
LUMAHOTPYIINE,; CcepocomepXalel TIPYINs, 3aMeleHHoOM 5 aroMamMu dTopa
min (C1-C3) —aJKMJIbHEMM TpPyIllaMM, 2SaMelleHHEMM OBYMSA WiIn 0oJee
(HanpuMmep, 2 win 3) aTomMaMu dTopa; cyJbdoHmII- (C1-C3)-ajKMJIbLHOM
TPYIIIHL, roe yKa3aHHad (C1-C3) —ankmuiabHasa TpyIina ABJIAEeTCH
He3aMelleHHOM WMJIM 3aMelleHHOV IByMa ujIuM 0oJiee (Hampumep, 2 Win 3)
aToMamMn ¢TOopa; CUIAHOBOM TIPYIINE, 3amemeHHOM 3 (Cl-C3)-aJIKWJIbHBMA
TpynrnaMM,; aMUMOHOM TPYIINBE, He3aMelleHHOV WMJIM 3aMelleHHOM ONOHOWM WJIM
HeCKOJIbKMMM (Hanpumep, 1 wiam 2) (C1-C3) —aJIKMJIIBHEIMM TPYIIIIaM;
TeTePOLUMKIIOAJIKMIILHOM TPYIIIL, HACHIMEeHHOM WM YaCTWUMUYHO HaCHIMeHHOM,
comepxame oT 3 @mo 5 aToMOB yIJlepola U comepxXamer 1 wuam 2
reTepoaToMa, HEe3aBUCUMO BHOPAaHHEX M3 KUCJIOpOIa, a30Ta WM CepH,
WM TeTepoapMJIbHOM TPy, cColepXamel oT 2 no 4 aToMOB yIJlepona
u coIepxamey oT 1 1mo 3 TI'eTepoaTOMOB, BHOpPaHHHEX M3 KKCJIOpOIa,
asoTa WM Cepe, U IIpM DSTOM OHa ABJISEeTCHa He3aMelleHHOM WM
3aMelleHHOM OKCOTPYIION.

B IpyroM BapMaHTe OCYHeCcTBJIeHMS B COeOMHeHMAX OQopMyJiel (1)
R6 BHOpaH "3 O(eHMJILHOM TPYIINHE, He3aMelleHHOW WM 3aMmemeHHoM 1-3
3aMecTUTeJIIMH, He3aBUCKMO  BHOpPaHHEIMM  U3: MEeTUJILHOV  TPYIIIH;

STUJILHOWM TPYIIHE; W30NPONUIILHOM TPYINE; TpeT-0yTUJILHOW TPYINHE,; -
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CHE2-rpynnu; —-CEF3-rpynmne; -CF2CH3-rpynmel; aToMa XJjopa; aToMa
dTopa; -—-OH-rpymnnwe; -OCH3 rpynne; -OCH2CH3-rpynne; -OCH2CH2F-
rpynne; —-OCHFE2-rpynmnel; —-OCH2CHFEZ2-rpynmne; -OCE3-rpynne; -QOCH2CE3-
TPYNIH; UMaHoTpylne; -SCHF2-rpynne; -SCE3-rpynmnel; -SES-Ipynne; -
SO2CH3-rpyIIE; -SO02CF3-TpyIEL; -S1i (CH3) 3-Tpynns; OKCeTaHOBOMU
TPYILIH ; IUNIEPUOVNHOBOM TPYIIIEL; MOPbOJIMHOBOM TPYILIH ;
NUPPOJIUAOVHOBOM TPYIMIIE MM TPUa30JIOHOBOM IPYIIIH.

B IOpyroM BapMaHTe OCYWEeCTBJIEHMSA B COeOMHEeHMAX OQOpMyJIH (1)
R6 BHOpaH M3 He3aMelleHHOV WM 3aMelleHHOV (eHMJIBHOM TPYIIIH,
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B IOpyToM BapuaHTe OCYmMeCTBJIeHVS B COeIUMHEeHMAxX GQopMyJsl (1)
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R6 BHOpaH M3 TeTepoapWiIbHOM TPYINH, coIepXxamel oT 3 mo 9 aToMOB
yIJlepoma M comepxame¥ oT 1 1mo 3 TeTepoaToOMOB, He3aBUCHUMO
BHIOpaHHEX M3 KMUCJOopoXIa, asoTa WM CEepH, IIpU D2TOM VYKas3aHHad
TeTepoapulibHagd TpPyIla ABJISeTCHa He3aMelleHHOM MM 3aMemeHHon 1-3
3aMeCcTUTeJIAMNA, He3aBUCHUMO BEIOpaHHEIMU nus3 (C1-C6) —aJIKMJILHOM
TPYIIIIH, He3aMelleHHOM  MJIM  3aMelleHHOM  OIOHMM MJIM  HeCKOJIbLKUMMU

(HanmpuMep, 1, 2 wium 3) aToMaMM QTopa; aToMa rajioreHa; -OH-
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rpynne; N-okcupma (-N+-0-), (C1-C6) —aJIKOKCHUTPYIINE, He3aMelleHHOMN
WM 3aMeleHHOM OIHMM WM HeCKOJbKMMM (HamopuMmep, 1, 2 wuimn 3)
aToMaMu OoTopa; LUMaHOTPYIIIH,; CcepocolepXallel TPYIINE, 3aMemeHHOM 5
artoMamMu ¢Topa miam (Cl1-C6)-—alIKMJILHEIMU TpPYIIlaMM, 3aMelleHHBEMY OBYyMS
iy 06oJiee (HanpuMep, 2 wiau 3) aToMaMu OTopa; CcyJbdoHmI— (C1-C6) -
AJIKMJILHOM TPYIIEL, rme yKasaHHasa (C1-Co6) —ajnkmuiabHasga TpyIna
ABJISeTCA He3aMelleHHOM WMJIM 3aMelleHHOM IByMa Wiau OoJiee (HaIpuUMep,
2 mam 3) aToMaMu O¢Topa; CWMJIaHOBOM TPYINH, 3aMemeHHou 3 (C1-C6)-
AJIKUIILHEIMM  TPYINaMM; aMMHOTPYIIIL, He3aMelleHHOM WJIM 3aMeleHHOM
OOHOY WMJIM HeCKOJbkMMM (HaopuMmep, 1 wim 2) (Cl-C6)—aJIKMJIbHEMA
TpyllaMM,; aMMOHOM TPYINHE, Hes3aMeleHHOW WMJIM 3aMelleHHOM ONOHOWM WJIM
HEeCKOJIbKMMM  (Hanopumep, 1 win 2) (C1-C6) —alkKuJIbHEMM TpPYyIIIaMA;
TeTepPOLUUKIIOAJNIKUIIEHOM TIPYIIIL, HACHMEHHOM WM YaCTHMUHO HAaCHIEeHHOM,
comepxamey oT 3 @mo 5 aTomMoB yIJlepola M comepxamer 1 wuam 2
reTepoaToMa, He3aBUCUMO BHOPaHHEX M3 KUCIIOpooa, as30Ta WU CEpPH;
WIM TeTepoapuJIbHOM TIpPyINIH, CcoIepXamel oT 2 1o 4 aToMOB yIvlepona
M comepxamer oT 1 mo 3 TeTepoaTOMOB, BHOPAaHHEIX M3 KUCJIOpona,
a30Ta WJIM CepH, ¥ IIpM 5STOM OHa SABJAeTCA He3aMeleHHOW WU
3aMelleHHOM OKCOTPYIINON .

B @OpyroM BapMaHTe OCYIEeCTBJIeHMS B COoeIMHeHUMSAX OQopmyJie (1)
R6 BHOpaH M3 TIeTepoapuJIbHOM TPYINH, coImepxamel oT 3 mo 9 aToMOB
yIJlepoma M comepxame¥ oT 1 mo 3 TeTepoaToOMOB, He3aBUCUMO
BHIOpaHHEX M3 KMUCJIOopozna, azsoTa M CepH, IOpM DS2TOM YyKasaHHad
TeTepoapulibHag TpPylla SABJISeTCHS He3aMelleHHOM MM 3aMemeHHor 1-3
3aMecCTUTeJIAMHA, He3aBUCHMO BEIOpaHHBEIMU nus3 (C1l-C6) —aJIKMJILHOM
TPYIIIIH, He3aMelleHHOM MJM  3aMelleHHOM  OOHUMM MM  HeCKOJIbKUMU
(ranpuMmep, 1, 2 wiam 3) aToMaMM Q@QTopa; aToMa rajioreHa; -OH-
rpynne; (C1-C6)—-aJIKOKCUTPYIINE, He3aMelleHHOM WJIM 3aMelleHHOM OIHMM
WV HEeCKOJbKMMM (Hamnpumep, 1, 2 wiu 3) aToMaMu OQTopa, WM
AMMHOTPYIIIH, Hes3aMelleHHOV WM 3BaMelleHHOWM OIHOM WJIM HeCKOJIbKUMM
(HanpuMep, 1 mam 2) (C1-C6)-aJIKMIIbHEMM TI'PYINaMu.

B @mpyroM BapMaHTE OCYIECTBJIEHMSA B COeIMHeHUMAX OQopMyJiel (1)
R6 BHOpaH M3 TeTepoapuJIbHOM TPYINH, coIepXxamel oT 3 mo 9 aToMOB
yToJlepoma M comepxame¥ oT 1 1mo 3 TeTepoaTOMOB, He3aBUCHUMO
BHIOpPaHHEX M3 KMUCJIopona, asoTa W CEepH, IIpU D2TOM YKas3aHHad

reTepoapMJibHad Tpylllla ABJIAE€TCA He3aMelleHHOM WMJIM 3aMemeHHon 1-3
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3aMeCcTUTeJIAMNA, HezaBUCHMO BEIOpaHHEIMU nu3 (C1-C3) —aJIKMJILHOM
TPYIIIIH, He3aMelleHHOW MJM  3aMelleHHOM  OOHMM MM  HeCKOJIbKMMU
(HanmpuMmep, 1, 2 wium 3) aToMaMM O@QTopa; aToMa rajioreHa; -OH-
rpynne; (C1-C3)-allKOKCUTPYIINE, He3aMelleHHOMW WJIM 3aMelleHHOW OIHMM
WV HECKOJIbKMMM (Hamnpumep, 1, 2 wimmu 3) aToMaMu OQTOopa, WM
aMMHOTPYIIE, HesaMeleHHOV WM 3BaMemeHHOWM OIHOM WJIM HeCKOJIbKUMM
(HanpuMep, 1 wiam 2) (Cl1-C3)-aJIKMJIIBbHEIMY I'PyIIIlaMu.

B mOpyroM BapMaHTE OCYUECTBJIEHMSA B COeIMHEeHMAX OQopMmyJiel (1)
R6 BHOpaH M3 TeTepOoapuJIbHOM TPYIIH, coIepXamer oT 3 mo 9 aToMOB
yTJlepoma M comepxamey oT 1 1mo 3 TeTepoaTOMOB, He3aBUCHUMO
BHIOpPaHHEX M3 KUCJOopona, asoTa M CepH, IIpuU DSTOM YKasaHHad
reTepoapuiibHasg TpPyIla ABJSEeTCHS He3aMelleHHOM MM 3aMemeHHom 1-3
3aMeCTUTeJIAMU, He3aBUCKUMO BHOPAHHEMU M3: MeTUJILHOM Ipyrmnu; -CEF3-
TPYHIE; aToMa xJopa; atToMmMa o¢Topa; -OH-rpynne; -OCH3-TpyINOH; -
OCH2CH3-rpynne; -OCHF2-rpynne muiyv —-NH2-TpyIIOH.

B IOpyroM BapMaHTe OCYINEeCTBJIEHMSA B COeOMHeHMAX OQopMyJiel (1)
R6 BHOpaH M3 He3aMeMeHHOM WJIM 3aMeleHHOM I'eTepoapuJIbHOM TPYIINH,

BHIOPAHHOM M3 CJeOyomeTo CIMCKA:
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B IOpyI'OM BapMaHTe OCYIEeCTBJIEHMS B COeOUMHEeHUAx GopmyJel (1)

2/
)
mi Va

=

-~

R6 BrOpaH U3 (C1-C6) —UUKJIIOAJKUIILHOM  I'PYIIIH, HaACHIIEeHHOM  MJIMU
YaCTUUYHO HACHIEHHOM WM He3aMelleHHOM WM BaMemeHHo¥ 1 wuiam 2
3aMeCcCTUTEeJIAMM, He3aBUCUMO BEOPaAHHEIMM M3 aToMa ¢Topa; -OH-Tpymmne;
(C1-C6)—anxuabHOM Tpynne; -COOR7-rpynmne, TIoe R7 mOpelcTaBJIgeT
cobom (Cl-C6)-alIKMJIbHYID TPYINY; WIX OKCOTPYIIIH.

B @OpyroM BapMaHTEe OCYmECTBJIEHMS B COeIMHeHUMAX OQopMyJie (1)
R6 BeIOBpaH U3 (C1-C6) ~UMKJIOAJNKUIILHOM  I'PYIIIH, HaCHIIEHHOV  MJIU
YacTUUYHO HACHIMEHHOM WM He3aMemleHHOM WM 3aMemeHHo¥ 1 wmiam 2
3aMeCTUTEeJIAMUA, HEe3aBUCHUMO  BHOPaAHHEIMM U3 aToMa QTOpa; —-OH-
TPYIIIEL; (C1-C3) —aJKuIbHOM TPYIIIEL; —COOR7-TpyIiIlH, roe R7
opencraBygeT cobor (Cl-C3)-alKMUIbHYID TPYINY; WIXM OKCOTPYIIIH.

B @mpyroM BapMaHTE OCYIECTBJIEHMS B COeIMHeHUMAX OQopMyJiel (1)
R6 BeIOpaH U3 (C1-C6) ~UMKJIOAJNKUILHOW  T'PYIIIH, HaCHIIEHHOV  WMJIM
YacTHUUYHO  HACHIMEeHHOM, He3aMelleHHOM WJIM  3aMemeHHow 1 wmiam 2
3aMeCTUTEJIAMM, He3aBUCHMMO BHOpPaHHEIMM M3 aToMa ¢Topa wiam -0OH-
TPYIIIIH .

B IOpyToM BapuaHTe OCYmMeCTBJIeHVS B COeOUMHEeHMAxX GQopMyJs (1)
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R6 Be®paH M3 3aMemeHHoM (C1-C6)-UMKIJIOAJKMIILHOM TPYIINHE, BHOpPaHHOMU

s cijenynmero CIIMCKa:

B IOpyroM BapMaHTe OCYWEeCTBJIEHMSA B COeOMHEeHMAX OQOpMyJiHl (1)
R6 BHOpaH U3 TeTepOUUKIIOAJIKWIILHOM TIpPYyINH, colepxXamer oT 4 mo 9
aTOMOB yIUlepoIa M coOepXxamer 1 wmiIM 2 TeTepoaToMa, He3aBUCHUMO
BHIOPAHHHX M3 KUCJIOpOHa, as30Ta WM CepH, IpUM 5STOM YyKa3aHHad
TeTepOLUKJIIOAJIKMIIEHaA Tpylla SABJIAeTCS HaCHMEeHHOW WM YaCTUUHO
HaCHIIEeHHOM’ " ABJIAETCH HesaMelleHHOM VI 3aMelleHHON 1-4
3aMeCcTUTeJIAMM, He3aBUCKHMO BHOPaHHEMM M3 aToMa o¢Topa; -—-OH-TIpynms;
(C1-C6) —ajmxuabHOM Tpynne; -COOR7-rpymnne, IToe R7 NOpelcTaBJgeT
cobom (Cl-C6)-aJKMIbHYID TPYINY; WJIM OKCOTPYIIIH.

B IOpyroM BapMaHTe OCYUeCTBJIeHUS B COeIMHeHMAX OGopMyJiel (1)
R6 BriOpaH u3:

- MOHOLMUKIIMYECKON (C1-C6) —TeTepOLUUKIIOAJIKUILHON TPYIIH,
comepxamey OIMH TeTepoaToM, BHOPaAHHEM M3 KUCJIOpOHda, asoTa WIu
CepH, TIIpM BTOM YyKaszaHHafd MOHOLUUKIIMUEeCKas IeTepOUUKIIOalIKUIbHASA
TpyIa fABJSAEeTCA HAaCHIEeHHOM WMJIM YaCTMYHO HACHIEHHOW M ABJIAeTCH
HesaMelleHHOW MM 3aMelleHHOM 1 WM 2 3aMeCcTUTeJIAMM, He3aBUCUMO
BHIOpaHHEIMM M3 (C1-C6)-—aJdxkuJbHOM Tpynnu muiam -COOR7-rpynne, 1rae R7
opencraBJygeT cobom (Cl-C6)-alIKMJIbHYID TPYINY, WK

- OMUIMKJIMUECKOM TeTepOlUMKJIOAaNIKUIILHOM TPYIINH, comaepxamen 8-9
aTOMOB YyTJlepola M colepXxameu 1 wiIM 2 TeTepoaToMa, He3aBUCHUMO
BHOPAHHEX M3 KUCJIOpOoHa, a30Ta WM CepH, Ipu 5STOM YyKa3aHHAad
BULMKIIMUYEeCKasad TeTepOoLUKIIOANIKMUIIbHaa Tpylla SBJISeTCS HaCHIMeHHOU
WM YaCTUUYHO HACHIMEHHOW ¥ SABJIAeTCHA He3aMeNeHHOV WM 3aMeleHHOM
1-4 3zamMecTMTeNIaMM, He3aBMUCHMMO BHOpaHHEMM M3 aToMa ¢Topa; (Cl-
C6)—ankuiabHOM Tpynne; -COOR7-rpynne, rnoe R7 mOpelcTaBjgeT cobon
(C1-C6) —aJKMIBbHY® TPYIIlY; WJIUM OKCOTPYIIIH.

B IOpyroM BapMaHTe OCYWEeCTBJIEHVS B COeOMHEeHUAX QOpMyJIHl (1)
R6 BrOpaH u3:

- MOHOLIMKJIMYECKON (C1-C6) —TeTepOLUUKIIOAJIKUIIEHON TPV,

conepxameﬁ OoIoVMH TeTepoaTOoM, BBI@paHHBIf/I 3 Kucjioponoa, asoTa WIn
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CepH, TIpPM DTOM yKaszaHHasd MOHOUUKIMUeCKasd TeTepPOlLUUKIIOaJKUIbHAS
Tpylla fABJISeTCS HACHIEHHOW WMJIM UYaCTUUYHO HACHIEHHOW M SABRJIAETCH
HesaMelleHHOW MM 3aMelleHHOWM 1 WM 2 3aMeCcTUTeJIAMM, He3aBUCUMO
BHIOpaHHEIMM M3 (C1-C3)-ajdxuibHOM Tpynnu miam -—-COOR7-rpynne, rme R7
npencraByageT cobom (Cl-C4)-alKWUIbHYD TPYINYy, WIKX

- OMUIMKJIMUECKOM TeTepOUMKJIOANIKWUIIEHOM TpPYyIIH, comepxXamen 8-9
aTOMOB yIJlepola M coOepXamer 1 wmiIM 2 TeTepoaToMa, He3aBUCHUMO
BHIOpaHHHIX M3 KUCJIOpoHa, as30Ta WIXM CepH, IpM 5DTOM yKaszaHHasd
BUUMKIIMUIEeCKasad TeTepOLUKIIOaJIKMIIbHasa Tpylla ABJIAeTCS HaCHIEeHHOU
WM YaCTUMUYHO HACHIIEHHOM ¥ ABJIAeTCH He3aMelleHHOM WM 3aMelleHHOM
1-4 3amecTUTeJIAMM, He3aBUCKHMO BHOpPaHHEMM KM3 aToMa oGTopa; (Cl-
C3) —ankujabHOM Tpynne; -COOR7-rpynne, rne R7 mOpelcrTaBjgeT cobon
(C1-C4) —ankuiIbHYL TPYINY; WX OKCOTPYIIIH.

B IOpyroM BapMaHTe OCYUeCTBJIeHUS B COeIMHeHMAX OGopMyJiel (1)
R6 BriOpaH u3:

- MOHOLMUKIIMYECKON (C1-C6) —TeTepOLUUKIIOAJIKUILHON TPYIIIH,
coIepXxamel OIOMH IeTepoaToM, BHOPAaHHHM M3 KUCJIOpOOa, asoTa WK
Cephl, IIPM DTOM yKas3aHHasd MOHOLUUMKIIMUEeCKad IeTepPOLUUKIIOaJIKUIIbHAA
TpyIna fABJSAEeTCS HAaCHIEeHHOM WJIM UYaCTMUYHO HACHIEHHOW M ABJIAeTCH
HesaMelleHHOW MM 3aMelleHHOM 1 WM 2 3aMecTUTeJIAMM, He3aBUCUMO
BHIOPAHHEIMM M3: MEeTUJILHOM Tpynne uin -COO-TpeT-0yTUJILHOWM TPYIIIH,
WK

- OMUIMKJIMUECKOM TeTepOlUMKJIOalIKUIILHOW TPYIINH, comOepxamen 8-9
aTOMOB YyTUlepolla M coepXxamed 1 wiIuM 2 TeTepoaToMa, He3aBUCHUMO
BHIOpPaHHHIX M3 KUCJOpOoda, a30Ta WIXM CepH, IOIpM BTOM YyKas3aHHasd
BUIUKIMUYeCKasa TeTepOoOLUKIIOAJNIKMUIIbHaa Tpylla SBJISeTCS HaCHIMeHHOU
WM YaCTUUYHO HACHIMEHHOW M SABJIAeTCHA He3aMeNeHHOV WM 3aMeleHHOM
1-4 3aMeCTUTEeJIAMA, He3aBUCHUMO BEHIOPAHHEIMM U3 aToMa bTopa;
METUJIBHOWM TPYINH,; STUJIBHOM Tpynne; -COO-TpeT-OyTUILHOW TPYIIIH;
WM OKCOTPYIIIH.

B IOpyroM BapMaHTe OCYmeCTBJIeHUS B COeIUMHeHMAX oGopMyJs (1)
R6 BHOpPaH nus3 MOHOLIMKJIMUYECKOM (C1-C6) —TeTepOolUKIIOAIKUIIEHON
TPYNIHE, CoIepXamelr OIMH TeTepoaToM, BHOPaHHEM |3 KUCJIOpOoHa,
asoTa WM CepH, IIpM D2TOM YyKasaHHad MOHOUMKIMYeckas (C1-Co6)-
TeTepOUUKJIIOAIKMUIIEHAaSA Tpylhna SABJISeTCHS HaCHMEeHHOW WM YaCTUUHO

HaCHIIEeHHOM n ABJIAETCA He3aMelleHHOM nJin 3aMelleHHOM 1 MJIn 2
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3aMeCTUTeJIAMM, He3aBUCKMMO BHOPAHHEMM M3 MEeTUJIBHOWM TPYINH WM -
COO-TpeT-0yTUIBLHOM TPYIIIH.

B IOpyroM BapMaHTe OCYmeCTBJIeHUS B COeIMHeHMAX oGopMyJs (1)
R6 BHOpaH M3 He3aMeNeHHOMW WM 3aMelleHHOM MOHOUMKJIMUYeckon (Cl-
C6) —TeTepOoLUUKJIOAJKMIILHOM TPYIIH, BHOPaAHHOM M3 CJelyomero CIWCKAa:

s

P EP0

B IOpyToM BapuaHTe OCYNeCTBJIeHMS B COeOMHeHMAx GopMyJiel (1)

R6 BHIOpaH us OULUMKIINYECKOM TeTepPOLUMKIIOAJIKNUIIEHON TPYIIIH,
comepXxamlelt 8-9 aToOMOB yIJlepoHa M comepXamey 1 miam 2 TeTepoaToMa,
He3aBMUCHMO BHOpPaHHEIX M3 KUCJIOpOHa, a30Ta WJIM CepH, I[IpM 5STOM
yKas3aHHada OMUMKIIMUeCKas TIeTepPOoUMKIIOaJKMUIIbHAsA Tpylla ABJISeTCH
HaCHIEeHHOY WM YaCTMUYHO HACHIMEHHOM M 4BJISeTCsS He3aMelleHHOW WK
3aMemeHHo 1-4 3aMeCcTUTeJIAMM, He3aBMCHMMO BHOPaHHEIMM M3 aToMa
bropa; MeTMJILHOM TpPYNHOH; DSTUJIbHOM Tpynne; -COO-TpeT-0yTUIILEHON
TPYIIE UM OKCOT'PYIIIH.

B IOpyroM BapMaHTe OCYyUeCTBJIeHUS B COeIMHeHMSAX oGopMyJel (1)
R6 BHIOpPaH us HesaMelleHHOM WIIN 3aMeleHHOM BULUKIIMYECKOM

TeTepPOLUKIIOAJNKMIILHOM IPYIIIE, BHOPAHHOM M3 CJeOyoIelo CIUCKA:
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Jivbaaga xoMOMHAaLMA OIpPeleJIeHHEX BHIIE BapMaHTOB OCYIEeCTBJIeHUS
B oTHomeHmrM R1, R2, R3, R4, R5 m R6 1Opyr c »OpyroM COCTAaBJSAET
YacThb HACTOAMETO M300peTeHUd.

Cpenmn coenuHeHuUM OoopMyJiEL (I), KOTOpPHE 4ABJIATCS OOBEKTOM

HacToAmeIro MSO@peTeHMH, MOXHO OTMeTUThL, B UYaCTHOCTWH, cJleyrmre
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CoenqMHEHNA:

- 5-[4-[(3S)-1- (3-0TOopNpOonni) INPPOJUANH-3—MJI] OKCUOEeHWII] —6—
(d-TuppokcudeHms) -8, 9—-nurnapo-"7/H-6eH30 [ 7] aHHYJIEH-3-0JI;

- 5-[4-1(3S)-1- (3-0TOopNpOoNWi) INPPOJUANH-3—WJI] OKCUPEeHWII] —6—
(3—-TupporkcudeHms) -8, 9—-nurnapo-7/H-6eH30 [ 7] aHHYJIEH-3-0JI;

- 5-[4-1(3S)-1- (3-QTOPNPONWII) INPPOJIUANH-3—WJI] OKCUOEeHWII] —6—
(1H-munosn-5-wui) -8, 9-ournngpo-"7H-6eH30 [ 7] aHHYJIEH-3-0JI;

- 6— (2—-xJjop-4-dTopdbenHnir) -5-[4-[ (3S)-1-(3-
bTopnpOonWII) IUPPOJIUIOVH-3-WJI ] OKCUPeHWII] -8, 9—nurunpo-"7H-
eHsz30 [ 7] aHHYJIeH-3-0JI;

- 6— (2-xJop-4-dTopdbenHnir) -5-[4-[ (3S)-1-(3-
bTopnPOnWII) IUMPPOJIUIOVH-3-WJI ] OKCUPeHMII] -8, 9—nurmnpo-"7H-
BeHz30 [ 7] aHHYJIeH-2-0JI;

- 5-[4-[(3S)-1-(3-dTOopOnponni) IMPPOJUINH-3-JI] OKCUDEHUII] —6—
(3-tumpokcubenm) -8, 9-ourunpo-7H-6eH30 [ 7] aHHYJIEH-2—-0JI;

- 6— (3—-xJop-2-MeTuideHun) -5-[4-[ (33)-1-(3-
OTOoPHIPONNII) IUPPOJIMANH-3-1JI] okCcubeHMI1] -8, 9—nurunpo-7H-
©eH30 [ 7] aHHYJIeH-2-0JI;

- 6— (2-xJop-3-dTopdeHmir) -5-[4-[ (3S)-1-(3-
dTOPHNPONMII) IUPPOJIUIONH-3-MJI] OKCUOeHWII] -8, 9—nurunpo-"7H-
BeHz0 [ 7] aHHYJIeH-2-0JI;

- 6- (2-pTop-4-MeTundpeHms) —5-[4-[ (3S5)-1-(3-
GTOPHNPONWII) IUPPOJIUIOVH-3-WJI] OKCUOeHWII] -8, 9—nurmunpo-"7H-
BeHz30 [ 7] aHHYJIEeH-2-0JI;

- 6- (2-pTop-4-THOopokcudeHmIr) -5-[4-[ (3S)-1-(3-
GTOoPNPONIWII) IUPPOJIUIOVH-3-MJI] OKCUOeHWII] -8, 9—nurunpo-"7H-
BeHz30[7] aHHYJIEeH-2-0JI;

- 5-[4-[(3S)-1- (3-0TOopnponni) INPPOJIUANH-3-MJI] OKCUPEeHWII] —6—
(d-TuppokcudeHms) -8, 9—-nurnagpo-7/H-6eH30 [ 7] aHHYJIEH-2-0JI;

- 5-[4-[(3S)-1- (3-0TOopnponni) INPPOJIUANH-3-WJI] OKCUOEeHWII] —6—
(1H-munon-5-wui) -8, 9-ournagpo-"7H-6eH30[7] aHHYJIEH-2-0JI;

- 6- (d-xJjop-3-MeTuadpeHm) —5-[4-[ (35)-1- (3~
GTOPHIPONIWII) IUPPOJIUOVH-3-WJI] OKCHUPeHWII] -8, 9—nurmunpo-"7H-
BeHz30 [ 7] aHHYJIeH-2-0JI;

- 5-[4-1(3S)-1- (3-@TOopnponni) INPPOJIUANH-3-WJI] OKCUOEeHWII] —6—

(3-dTop—-4-nimpunwi) -8, S-ourunpo—7H-0eH30 [ 7] aHHYJIeH—2—0JI;
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- 6— (d—-xJjop-2-dTopdbenHni) -5-[4-[ (3S)-1-(3-
GTOPNPONWII) IUPPOJUIOVNH-3-WJI] OKCHUPeHWII] -8, 9—nurunpo-"7H-

BeHz30[7] aHHYJIeH-2-0JI;

- 6— (d-xJjop-3-dTopdbenni) -5-[4-[ (3S)-1-(3-
GTOoPNPONWII) IUPPOJIUOVH-3-WJI] OKCUPeHWII] -8, 9—nurmunpo-"7H-

BeHz30[7] aHHYJIEH-2-0JI;

- 6— (d-pTop—-2-MeTmIideHMJI) —5-[4-[ (3S5)-1- (3~
bTopnPOnWII) IUPPOJIUIOVH-3-WJI] OKCUPeHWII] -8, 9—nurmunpo-"7H-
BeHz30 [ 7] aHHYJIEeH-2-0JI;

- 6- (2, d-guxiopbeHmi) -5-[4-[ (3S5)-1- (3~
bTopnPOnWII) IUPPOJIUIOVH-3-WJI ] OKCUdeHWII] -8, 9—nurmunpo-"7H-
OeHs30 [ 7] aHHYJIEeH-2-0JI;

- 5-[4-[(33)-1-(3-dTopnpOonmil) INPPOJIUINH-3~MJI] OKCUQEHMUII] —6—
(l1H-mupoJs-6-mj) -8, 9-nurunpo-7H-0eH30 [ 7] aHHYJIeH-2-0JI;

- 5-[4-[(3S)-1-(3-dTOopOnponni) IMPPOJUINH-3-MJI] OKCUDEHUII] — 6~
(l1H-mupomn-4-wi) -8, 9-—ourunpo-7H-06eH30 [ 7] aHHYJIEH-2—-0JI;

- 5-[4-[(3S)-1- (3-dTOopOnponni) IMPPOJUIVNH-3—MJI] OKCUDEHUII] —6—
MHOOJNMH-5-uJ-8, 9-nurunpo-"7H-0eH30 [ 7] aHHYJIeH—-2-0JI;

- 5-[4-[(3S)-1- (3-@TOopnpOonni) INPPOJIUOANH-3-1JI] OKCUPEeHUII] —6—
(1H-nnppoJio [ 2, 3-b]nupuanH-5-ui) -8, 9-ogurngpo-7/H-6eH30 [ 7] aHHYJIEH—
2-0J;

- 6- (2-xJjop-4-MeTundpeHmy) —5-[4-[ (3S5)-1- (3~
GTOPHNPONWII) IUPPOJIUIOVH-3-WJI] OKCUOeHWII] -8, 9—nurmunpo-"7H-

BeHz30 [ 7] aHHYJIEeH-2-0JI;

- TpeT-0yTuii—4-[5-[4-[ (3S) -1- (3-dbTOopHnpOonnil) IUPPOJIUONH- 3~
W] oKCUbeHUII] —2-TUapoKcu-8, 9—ournagpo-/H-6eH30 [ 7] aHHYJIEH- 6—1JI] —

3, o-ourunpo-2H-nimpunnH-1-xkapOoKCcuiaT;

- 5-[4-[(3S)-1- (3-0TOopnponni) INPPOJIUANH-3-MJI] OKCUPEeHWII] —6—
(l-MeTmi—-3, 6—ourungpo-2H-nnpunmuua-4-wui) -8, 9—-ourunpo-"7H-

BeHz30 [ 7] aHHYJIeH-2-0JI;

- 5-[4-[(3S)-1- (3-0TOopNponni) INPPOJIUANH-3-MJI] OKCUOEeHWII] —6—
(1,2,3,6-Terparuigponupuaui-4-mi) -8, 9—nurunpo-/H-0eH30 [ 7] aHHYJIeH—
2-0J;

- 6- (4d-sTOoKCU-2-MeTUIIQeHMII) —5-[4-[ (3S)-1-(3-
GTOPHIPONWII) IUPPOJIUOVH-3-WJI] OKCHUPeHWII] -8, 9—nurunpo-"7H-

BeHz30[7] aHHYJIeH-2-0JI;
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- 6— (6eH30bypaH—5-wmy) —-5-[4-[ (3S5)-1-(3-
GTOPNPONWII) IUPPOJUIOVNH-3-WJI] OKCHUPeHWII] -8, 9—nurunpo-"7H-
BeHz30[7] aHHYJIeH-2-0JI;

- 6— (2-pTop-4-MeTOKCUbeHMI) —5—[4-[ (3S5)-1- (3~
GTOoPNPONWII) IUPPOJIUOVH-3-WJI] OKCUPeHWII] -8, 9—nurmunpo-"7H-
BeHz30[7] aHHYJIEH-2-0JI;

- 5-[4-1(3S)-1- (3-QTOpPNPONWII) INPPOJIUANH-3—MJI] OKCUPEeHWII] —6—
(2-mMeTuii-1H-uunosn-5-ui) -8, 9-ournngpo—-"7H-6eH30 [ 7] aHHYJIEH-2-0JI;

- 6- (2, 3—ouMeTmsipeHmJI) —5-[4-[ (33) -1-(3-
bTopnpPOnWII) IUPPOJIUIOVH-3-WJI ] OKCUPeHWII] -8, 9—ourmunpo-"7H-
OeH30 [ 7] aHHYJIEH-2-0JI;

- 6- (4-xJjop-2-MeTuiadeHm) -5-[4-[ (33)-1-(3-
dTopnponnil) IUPPOJIUANH-3-1Jl] okcubeHus] -8, 9—-ourunpo-7H-
BeHz30 [ 7] aHHYJIeH-2-0JI;

- 6- (3-dTop-2-MeTmandeHm) -5-[4-[ (33)-1-(3-
OTOoPHNPONNII) IUPPOJIMANH-3-1JI] okcubeHMI1] -8, 9—nurunpo-7H-
BeHz30 [ 7] aHHYJIeH-2-0JI;

- 6- (6—-sTOKCU-3-nIMpuInJ) -5-[4-[ (3S)-1-(3-
dTOoPHPONMII) IUPPOJIUIOVNH-3-MJI] OKCUdeHWII] -8, 9—nurmunpo-"7H-
BeHz0 [ 7] aHHYJIeH-2-0JI;

- 6- (3-pTop-4-MeTundpeHms) —5-[4-[ (3S5)-1-(3-
OTOPNPONNII) IUPPOJIUIOVNH-3-MJI] OKCUOeHWII] -8, 9—nurunpo-"7H-
BeHz0 [ 7] aHHYJIeH-2-0JI;

- 5-[4-[(3S)-1-(1, 1-mumenTepro—3-0pTOPIPONMII) IUPROJIUINH~ 3~
uin] okcupeHm] —6- (2-prTop-4-MeTundeHns) -8, S—nurunpo-"7H-
BeHz30 [ 7] aHHYJIeH-2-0JI;

- 6— (3—-xJjop-4-MeTundeHmy) —5-[4-[ (35)-1-(3-
GTOPNPONIWII) IUPPOJIUOVH-3-WJI] OKCUPeHWII] -8, 9—nurunpo-"7H-
BeHz30[7] aHHYJIEH-2-0JI;

- 6- (3, 4d-nuxjopdbeHmy) -5-[4-[ (3S5)-1-(3-
GTOPNPONWII) IUPPOJUOVH-3-WJI] OKCUPeHWII] -8, 9—nurmunpo—-"7H-
BeHz30[7] aHHYJIeH-2-0JI;

- 6— (3—-xJjop-2-dTopdbenni) -5-[4-[ (33)-1-(3-
GTOPHIPONIWII) IUPPOJIUOVH-3-WJI] OKCUPeHWII] -8, 9—nurunpo-"7H-
BeHz30[7] aHHYJIeH-2-0JI;

- 6- (d-pTop-2-MeTOKCUbeHMII) —5—[4-[ (35)-1- (3~
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GTOPHIPONWII) IUPPOJUOVH-3-WJI] OKCUPeHWII] -8, 9—nurunpo-"7H-
BeHz30[7] aHHYJIEH-2-0JI;

- 6— (3-pTOop-2-MeTOKCUbeHMJI) —5—[4-[ (35)-1- (3~
GTOPNPONIWII) IUPPOJUOVH-3-WJI] OKCUPeHWII] -8, 9—nurmunpo-"7H-
BeHz30[7] aHHYJIeH-2-0JI;

- 6— (d-nTOKCU—-2-bTOopdbeHmII) —5-[4-[ (3S)-1-(3-
bTopHPONWII) IUPPOJUIOVH-3-MJI] OKCUPeHWII] -8, 9—ourmunpo-"7H-
OeHz30 [ 7] aHHYJIEH-2-0JI;

- 6— (2-xJop-4-sTOoKCUbeHMII) —5—-[4-[ (3S)-1-(3-
bTopnpPOnWII) IUPPOJIUIOVH-3-WJI ] OKCUPeHWII] -8, 9—ourmunpo-"7H-
OeH30 [ 7] aHHYJIEH-2-0JI;

- 5-[4-[(3S)-1-(3-dTOopOnpOonni) IMPPOJUIVNH-3-MJI] OKCUDEHUII] —6—
(d-MeTokCU-2-MeTuJIbeHWJI) —8, 9—nurmuapo-7H-0eH30 [ 7] aHHYJIeH-2-0JI;

- 1-dTop-6- (2-dTop-4-MeTundenns) -5-[4-[ (3S)-1- (3~
bTopHnponnI) IUPPOJIMANH-3-1J1] okCcubeHUI] -8, 9—nurunpo-7H-
BeH30 [ 7] aHHYJIeH—-2-0JI;

- 6— (4d-sTOoKCU-2-MeTHIOeHMII) —1-dTop—-5-[4-[ (33)-1-(3-
dTOoPHNPONMII) IUPPOJIUIONH-3-MJI] OKCUdeHWII] -8, 9—nurunpo-"7H-
BeHz0 [ 7] aHHYJIeH-2-0JI;

- 6- (2, d-guxjgopderHmy) —1-pTop-5-[4-[ (3S)-1-(3-
OTOPHNPONNII) IUPPOJIUIOVNH-3-WJI] OKCUOeHWII] -8, 9—nurunpo-"7H-
BeHz0 [ 7] aHHYJIeH-2-0JI;

- 6- (2-pTop-4-MeTundpeHms) —5-[4-[ (35)-1- (3~
GTOPNPONWII) IUPPOJIUIOVH-3-WJI] OKCUOeHWII] -8, 9—nurunpo-"7H-
BeH30 [ 7] aHHYJIeH-2-KapOOHOBagd KMCJIOTa;

- 6- (2, 3—-gurunpo-1, 4-6eH30OMOKCHUH-6—1JI) —5—[4-[ (35)-1- (3~
GTOPNPONWII) IUPPOJIUOVH-3-WJI] OKCUOeHWII] -8, 9—nurunpo-"7H-
BeHz30 [ 7] aHHYJIEeH-2-0JI;

- 6- (d-pTop-3-MeTOKCUbeHMJI) —5—-[4-[ (35)-1-(3-
GTOPHNPONWII) IUPPOJIUOVH-3-WJI] OKCUPeHWII] -8, 9—nurunpo-"7H-
BeHz30[7] aHHYJIEeH-2-0JI;

- 6- (2, d-nuxjopdeHmy) -5-[4-[ (335)-1-(3-
GTOPHIPONIWII) IUPPOJIUOVH-3-WJI] OKCHUPeHWII] -8, 9—nurmunpo-"7H-
BeH30 [ 7] aHHYJIeH-2-KapOOHOBagd KMCJIOTa;

- 6- (d-sTOKCU—-2, 3—TudTOpbeHMII) —5-[4-[ (3S)-1-(3-

GTOPHIPONIWII) IUPPOJIUOVH-3-WJI] OKCUPeHWII] -8, 9—nurunpo-"7H-
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BeHz30[7] aHHYJIEeH-2-0JI;

- 6- (d-xJjop-3-dTopdbeHni) -5-[4-[ (3S)-1-(3-
GTOPNPONWII) IUPPOJUIOVH-3-WJI] OKCUOeHWII] -8, 9—nurmunpo-"7H-

BeH30 [ 7] aHHYJIeH-2-KapOOHOBagd KMCJIOTa;

- 6- (1, 3-Benszsokcaszsoy-5-mia)-5-[4-[(3S)-1-(3-
bTOopPNPONWII) IUPPOJUIOVH-3-WJI] OKCUPeHWII] -8, 9—nurmunpo-"7H-
BeHz30 [ 7] aHHYJIeH-2-0JI;

- 5-[4-[(3S)-1- (3-QTOPNPONWII) INPPOJIUANH-3—WMJI] OKCUOEeHWII] —6—
(d-TupporcudeHus) -8, 9—ournagpo—-7/H-6eH30 [ 7] aHHYJIeH-2-KapOoOHOBAaA
KUCJIOTa;

- 5-[4-1(3S)-1- (3-QTOPNPONINWII) INPPOJIUOANH-3-1JI] OKCUOEeHWUII] —6—
(2-m3onponuibeHni) -8, 9—ourunpo—-/H-0eH30 [ 7] aHHYJIeH—2—0JI;

- 5-[4-[(3S)-1- (3-0TOopOpOonni) IMPPOJUIVNH-3-MJI] OKCUDEHNII] —6—
(o—Tosmi) -8, 9-nuruapo-7H-0eH30 [ 7] aHHYJIEH-2-0JI;

- 6— (2-xJjopbenmy) —5-[4-[ (3S) -1- (3-dbTOopHnpPOnNMII) IMPPOJIUOVH- 3~
ui]oxkcubenms] -8, O-ourunpo-7H-0eH30 [ 7] aHHYJIeH-2-0JI;

- 2-[5-[4-[(38)-1-(3-dTOopnponmui) IMPPOJUOVNH-3-JI] OKCUDEHUII] —
2-munpokcu-8, 9-nurunpo-7H-0eH30 [ 7] aHHYyJIeH-6-1JI] —5-—
METOKCUOEH30HUTPNUI ;

- 5-[4-[(3S)-1- (3-@TOopnponni) INPPOJIUANH-3-1JI] OKCUPEeHUII] —6—
[2 (TpudTOopMeTHII) deHMII] -8, 9—-nurunpo—-/H-0eH30 [ 7] aHHYJIeH—-2-0JI;

- 5-[4-[(3S)-1- (3-@TOopnponui) INPPOJIUANH-3-1JI] OKCUOeHWII] —6—
[d-bTOop-2- (TpUudTOPMeTHII) beHMII] -8, 9—-nuruapo—-7/H-0eH30 [ 7] aHHYyJIeH—-2—
oJl;

- 6- (d-sTOKCU-2, b—oudTopdbenmir) -5-[4-[ (3S)-1-(3-
GTOoPNPONIWII) IUPPOJIUIOVH-3-MJI] OKCUOeHWII] -8, 9—nurunpo-"7H-

BeHz30[7] aHHYJIEeH-2-0JI;

- 5-[4-[(3S)-1- (3-0TOopnponni) INPPOJIUANH-3-MJI] OKCUPEeHWII] —6—
(d-mMeTokKCHU-2-MeTUJIOeHWII) -8, 9—nurunpo—-/H-0eH30 [ 7] aHHYJIeH—2~—
KapBOOHOBOW KUCJIOTH THUIPOXJIOPUD;

- 6- (2, d-guMeTokCcHUPeHMIT) —5-[4-[ (3S)-1-(3-
GTOPHIPONWII) IUPPOJIUOVH-3-WJI] OKCHUPeHWII] -8, 9—nurunpo-"7H-

BeHz30[7] aHHYJIeH-2-0JI;

- 5-[4-[(3S)-1- (3-0TOopNpOonni) INPPOJIUANH-3-WJI] OKCUOeHWII] —6—

[d-MeTOoKCHU—-2- (TpubTOopMeTUII) beHMII] -8, S—nurunpo-"7H-

BeHz30[7] aHHYJIeH-2-0JI;
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- 6-[4- (nndTopmMeTOoKCHU) —3—-pTOopdeHmy] -5-[4-[ (3S5)-1-(3-
GTOPNPONWII) IUPPOJUIOVNH-3-WJI] OKCHUPeHWII] -8, 9—nurunpo-"7H-

BeHz30[7] aHHYJIeH-2-0JI;

- 5-[4-[(38)-1-(3-dbTOopPnpOonmi) IMPPOJUOVNH-3—MJI] OKCUOEHWUJI] —6—
[2-MeTmII-4- (TpudTopMeTII) beHMII] -8, 9—nurunpo-/H-0eH30 [ 7] aHHYJIeH—
2-0J;

- 5-[4-[(38)-1-(3-dbTopnponmi) IMPPOJIUOVNH-3—MJI] OKCUOEHUII] —6—
[6— (TpudTOopPMeTIII) —3—IUPUOUII] -8, 9—nurmopo—7/H-0eH30 [ /] aHHYyJIeH-2—
oJl;

- 6-[4- (nudTopMeTOKCHU) beHMII] —5-[4-[ (3S)-1-(3-
bTopnPOnWII) IUPPOJIUIOVH-3-WJI ] OKCUdeHWII] -8, 9—nurmunpo-"7H-

OeHs30 [ 7] aHHYJIEeH-2-0JI;

- 6- (2, 2-0UMMe TUMJIMHOOJIMH-5-1J1) =5-[4-[ (3S)-1- (3~
bTopnponnil) IUPPOIUANH-3-1Jl] okcubeHus ] -8, 9—ourunpo-7H-
BeH30 [ 7] aHHYJIeH-2-0JI;

- 6— (6-pTOKCU-2-dTOop-3-—nupmami) -5-[4-[ (33)-1-(3-
OTOoPHIPONNII) IUPPOJIMANH-3-1JI] okCcubeHMI1] -8, 9—nurunpo-7H-
©eH30 [ 7] aHHYJIeH-2-0JI;

- 6- (d-TpeT-0OyTUaberHmy) -5-[4-[ (3S5)-1-(3-
dTOPHNPONMII) IUPPOJIUIONH-3-MJI] OKCUOeHWII] -8, 9—nurunpo-"7H-

BeHz0 [ 7] aHHYJIeH-2-0JI;

- 5-[4-[(3S)-1- (3-@TOopnponui) INPPOJIUANH-3-1JI] OKCUOeHWII] —6—
(1,2,3,4-TeTpal'MIPOXUHOJMH-6-1JI) -8, 9—nurunpo-/H-0eH30 [ 7] aHHYJIeH—
2-0J;

- 6— (3-mTOoKCUPeHMJI) —5-[4-[ (353) -1- (3-dTOPHPONMJI) IUPPOJININH—
3-un]okcubpenmi] -8, 9-nurunpo-/H-0eH30 [ 7] aHHYJIeH—2—0JI;

- 5-[4-[(38)-1- (3-dbTOopPHnpOonWiI) INPPOJUOVNH-3—WJI] OKCUOEHWUII] —6—
[4- (TpudTOopMeTOKCH) beHMII] -8, 9—nurunpo-7/H-0eH30 [ 7] aHHYJIeH—2—0JI;

- 5-[4-[(3S)-1- (3-0TOopnponni) INPPOJIUANH-3-WJI] OKCUOeHUII] —6—
(d-meTokcubeHnI) -8, 9—nurunpo-/H-0eH30 [ 7] aHHYJIeH—2—0JI;

- 5-[4-[(3S)-1- (3-0TOopNponni) INPPOJIUANH-3-MJI] OKCUOEeHWII] —6—
(3-mMeTokcHubeHMI) -8, 9—nurunpo-/H-0eH30 [ 7] aHHYJIEeH—2—0JI;

- 5-[4-[(38)-1- (3-bTOopPHpPOnWII) INPPOJUOVNH-3—WJI] OKCUOEHWII] —6—
[4- (TpudTopMeTII) beHmnII] -8, S—nurunpo-/H-0eH30 [ 7] aHHYJIeH—2—0JI;

- 6-[4- (nundpTopMeTOoKCHU) -3-pTOopdeHMII] -1-dTop—-5-[4-[ (3S)-1-(3-

GTOPHIPONIWII) IUPPOJIUOVH-3-WJI] OKCUPeHWII] -8, 9—nurunpo-"7H-
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BeHz30[7] aHHYJIEeH-2-0JI;

- 6— (5—-xJop-6-3TOoKCU-3—nmupuami) —5-[4-[ (3S5)-1-(3-
GTOPNPONWII) IUPPOJUIOVH-3-WJI] OKCUOeHWII] -8, 9—nurmunpo-"7H-

BeHz30[7] aHHYJIEH-2-0JI;

- 6— (2-nTmndeHu) —5-[4-[ (33) —-1- (3-dTOPHPONMII) IUPPOJININH— 3~
mi] okcupeHmi] -8, 9-nurunpo-7/H-0eH30 [ 7] aHHYJIEH—2—0JI;

- 6- (6—-nTOKCU—-2-dTOop—-3—nupunoui) —1-pTop—-5-[4-[ (3S)-1-(3-
bTopnPOnWII) IUPPOJIUIOVH-3-WJI] OKCUPeHWII] -8, 9—nurmunpo-"7H-

BeHz30 [ 7] aHHYJIEeH-2-0JI;

- 5-[4-1(3S)-1- (3-QTOPNPONINWII) INPPOJIUOANH-3—W1JI] OKCUOEeHWII] —6—
(2-MeTOKCUIIMPUMUIVH-5-1JI) =8, 9—nurnngpo—-"7/H-6eH30 [ 7] aHHYJIeH-2-0JI;

- 5-[4-[(3S)-1-(3-dTOopOnpOonni) IMPPOJUIVNH-3-MJI] OKCUDEHUII] —6—
[2- (TpudTOPME TIII) IUPUMUOVH-5-1J1] -8, 9—nuruapo—-7H-0eH30 [ 7] aHHYJIeH—
2-0J1;

- 2=pTop-4-[5-[4-[(3S)-1- (3-dTOopHponni) IMPPOJIUINH— 3~
W] OKCUbeHUI ] —2-TUOpokCcu—-8, 9-ournnpo-7/H-0eH30 [ 7] aHHYJIeH— 6—
nJ1] BEH30HUTPWII;

- 6— (5-xJjop-3-upuagui) -5-[4-[ (3S) -1-(3-
dTOoPHPONMII) IUPPOJIUIOVNH-3-MJI] OKCUdeHWII] -8, 9—nurmunpo-"7H-

BeHz0 [ 7] aHHYJIeH-2-0JI;

- 6-[6- (mndTopMeTOKCHU) —3-—nupuaomi] -5-[4-[ (335)-1-(3-
OTOPNPONNII) IUPPOJIUIOVNH-3-MJI] OKCUOeHWII] -8, 9—nurunpo-"7H-

BeHz0 [ 7] aHHYJIeH-2-0JI;

- 6- (2, 5—-gudrTop-4-MmeTokcudbpeHmsr) —5-[4-[ (335)-1-(3-
GTOPHIPONWII) IUPPOJIUIOVNH-3-WJI] OKCUOeHWII] -8, 9—nurunpo-"7H-

BeHz30 [ 7] aHHYJIeH-2-0JI;

- 6- (2-xJjop-4-MeTokcubpeHmJ) —5-[4-[ (335)-1- (3~
GTOPNPONIWII) IUPPOJIUOVH-3-WJI] OKCUPeHWII] -8, 9—nurunpo-"7H-

BeHz30[7] aHHYJIEH-2-0JI;

- 5-[4-[(3S)-1- (3-0TOopnponni) INPPOJIUANH-3-WJI] OKCUOEeHWII] —6—
(5-0bTop-3-nmmpunwi) -8, S-ourunpo—7H-0eH30 [ 7] aHHYJIeH—2—-0JI;

- 5-[4-[(3S)-1- (3-0Topnponni) INPPOJIUANH-3-MJI] OKCUOeHWII] —6—
(6-MeTOoKCHU—-4-MeTUJI-3-—TIMPUOWII) -8, 9—nurnapo-/H-6eH30 [ 7] aHHYJIeH-2—
oIl;

- 5-[4-1(3S)-1- (3-@TOopnponni) INPPOJIUANH-3-WJI] OKCUOEeHWII] —6—

(d-meTorCcHU-2, S—gumeTuiIdeHnI) -8, 9—nurunpo—-/H-0eH30 [ 7] aHHYJIeH— 2~
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oIl ;

- 6- (2, 3—nudrop-4-MeTokcubpeHmI) —5-[4-[ (3S5)-1- (3~
GTOPNPONWII) IUPPOJUIOVH-3-WJI] OKCUOeHWII] -8, 9—nurmunpo-"7H-

BeHz30[7] aHHYJIEH-2-0JI;

- 5-[4-1(3S)-1- (3-QTOopNpOonni) INPPOJUANH-3—WJI] OKCUOEeHWII] —6—
[4- (TpudTOopPMe TMIICYJIEQaHWII) beHnII] -8, O—nurmuaopo—7/H-0eH30 [ 7] aHHYJIeH—
2-0J;

- 6— (3—-xJop-4-sToKCUbeHMII) —5—-[4-[ (3S)-1-(3-
bTopnpOonWII) IUPPOJIUIOVH-3-WJI ] OKCUPeHWII] -8, 9—nurunpo-"7H-

OeHz30 [ 7] aHHYJIEH-2-0JI;

- 5-[4-1(3S)-1- (3-QTOPNPONINWII) INPPOJIUOANH-3-1JI] OKCUOEeHWUII] —6—
(5—-MeTuii-3-nupunui) -8, 9-ournngpo-"7/H-6eH30 [ 7] aHHYJIeH-2-0JI;

- 5-[4-[(3S)-1- (3-0TOopOpOonni) IMPPOJUIVNH-3-MJI] OKCUDEHNII] —6—
(6-MeTOoKCU—2-MeTUJI-3—IUpuaui) -8, 9—ourunpo-7/H-6eH30 [ 7] aHHYJIeH- 2~
oJI;

- 6- (2, 2-ouMeTmi-3H-0eH30bypau—-5-mi) -5-[4-[ (3S)-1- (3~
OTOoPHIPONNII) IUPPOJIMANH-3-1JI] okCcubeHMI1] -8, 9—nurunpo-7H-
©eH30 [ 7] aHHYJIeH-2-0JI;

- 6- (5-xJ0p-6-MeToOKCU—-3—IUupuIui) -5-[4-[ (3S)-1-(3-
dTOPHNPONMII) IUPPOJIUIONH-3-MJI] OKCUOeHWII] -8, 9—nurunpo-"7H-

BeHz0 [ 7] aHHYJIeH-2-0JI;

- 6- (4-sTOoKCU-2, S—muMeTHIIOeHMII) —5-[4-[ (338) -1-(3-
GTOPHNPONWII) IUPPOJIUIOVH-3-WJI] OKCUOeHWII] -8, 9—nurmunpo-"7H-

BeHz30 [ 7] aHHYJIEeH-2-0JI;

- 5-[4-[(3S)-1- (3-0TOopnponni) INPPOJIUANH-3-MJI] OKCUOeHWII] —6—
(6-MeTOoKCHU-5-MeTUJI-3-TIUpUInJI) -8, 9—ournagpo-/H-6eH30 [ 7] aHHYJIeH-2—
oIl ;

- 6- (5-0TOopP-6-MeTOKCU-3-TIMpUInI) -5-[4-[ (33)-1-(3-
GTOPHPONIWII) IUPPOJIUOVH-3-WJI] OKCUPeHWII] -8, 9—nurunpo-"7H-

BeHz30 [ 7] aHHYJIeH-2-0JI;

- 6- (3—-xJjop-4-mTokCcU-2-pTOopdeHm) -5-[4-[ (335)-1-(3-
GTOPHIPONWII) IUPPOJIUOVH-3-WJI] OKCHUPeHWII] -8, 9—nurunpo-"7H-

BeHz30[7] aHHYJIeH-2-0JI;

- 6- (2-0TOop-6-MeTOKCU-3—npuini) -5-[4-[ (3S)-1-(3-
GTOPHIPONWII) IUPPOJIUOVH-3-WJI] OKCHUPeHWII] -8, 9—nurunpo-"7H-

BeHz30[7] aHHYJIeH-2-0JI;
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- 6- (3, 5—nudrTop-4-MmeTokcubpeHmsr) —5-[4-[ (3S5)-1- (3~
GTOPNPONWII) IUPPOJUIOVNH-3-WJI] OKCHUPeHWII] -8, 9—nurunpo-"7H-

BeHz30[7] aHHYJIeH-2-0JI;

- 60— (1-3TUMIMHOOIMH-5-1JI) - 5-[4-[ (3S)-1-(3-
GTOoPNPONWII) IUPPOJIUOVH-3-WJI] OKCUPeHWII] -8, 9—nurmunpo-"7H-

BeHz30[7] aHHYJIEH-2-0JI;

- 6— (2—-3TOoKCUNIUPUMUOUH-5-1JI) —5-[4-[ (3S) -1-(3-
bTopnPOnWII) IUPPOJIUIOVH-3-WJI] OKCUPeHWII] -8, 9—nurmunpo-"7H-
BeHz30 [ 7] aHHYJIEeH-2-0JI;

- 5-[4-1(3S)-1- (3-QTOPNPONINWII) INPPOJIUOANH-3—W1JI] OKCUOEeHWII] —6—
(6—-MeToKCU-3—nupuaoui) -8, 9—ournagpo-"7/H-6eH30 [ 7] aHHYJIEH-2-0JI;

- 5-[4-[(3S)-1-(3-dTOopOnpOonni) IMPPOJUIVNH-3-MJI] OKCUDEHUII] —6—
(2-MeTokcU—4-nimpunn) -8, 9-—ourunpo—-7H-0eH30 [ 7] aHHYJIEH—-2-0JI;

- 6— (6-nTOKCU-O-MeTUI-3-nupuIni) —5-[4-[ (3S) -1-(3-
bTopHnponnI) IUPPOJIMANH-3-1J1] okCcubeHUI] -8, 9—nurunpo-7H-

BeH30 [ 7] aHHYJIeH—-2-0JI;

- 6- (3-dTop-4-MeTOokCUDeHMIT) —5-[4-[ (3S)-1- (3~
dTOoPHNPONMII) IUPPOJIUIONH-3-MJI] OKCUdeHWII] -8, 9—nurunpo-"7H-
BeHz0 [ 7] aHHYJIeH-2-0JI;

- 6-(2,4-gudpTop-3-MeToKCcUbeHMJI) —5-[4-[ (35)-1-(3-
OTOPHNPONNII) IUPPOJIUIOVNH-3-WJI] OKCUOeHWII] -8, 9—nurunpo-"7H-

BeHz0 [ 7] aHHYJIeH-2-0JI;

- 6- (d-xJjop-3-MeTuindeHmJ) —1-dpTop—-5-[4-[ (3S)-1-(3-
GTOPNPONWII) IUPPOJIUIOVH-3-WJI] OKCUOeHWII] -8, 9—nurunpo-"7H-

BeHz30 [ 7] aHHYJIeH-2-0JI;

- 1-0Top-5-[4-[(3S)-1- (3-dTOPHPONWJI) INPPOJININH— 3~
uin] okcupeHmi] —6- [4- (TpudTopMeTOKCHU) beHMII] -8, S—nurunpo-"7H-
BeHz30 [ 7] aHHYJIEeH-2-0JI;

- 1-0Top-5-[4-[(3S)-1- (3-dTOPHPONWJI) INPPOJININH— 3~
min] okcupeHmn] —6-[4-pTop-2- (TpudTOopMeTUII) PeHUII] -8, 9-nuruagpo-7H-
BeHz30[7] aHHYJIEeH-2-0JI;

- 6-[4- (nndTopMeTOKCHU) —2-pTopdeHmy] -5-[4-[ (3S5)-1-(3-
GTOPHIPONIWII) IUPPOJIUOVH-3-WJI] OKCHUPeHWII] -8, 9—nurmunpo-"7H-

BeHz30 [ 7] aHHYJIeH-2-0JI;
- 5-[4-1(3S)-1- (3-@TOopnponni) INPPOJIUANH-3-WJI] OKCUOEeHWII] —6—

[2-bTOop-4- (TpUudTOPMETOKCHU) beHMII] -8, 9—nurmuapo—/H-0eH30 [ 7] aHHYJIeH—
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2-0J;

- 6- (2, 6—nuxJjop-3-mupuimi) -5-[4-[ (3S) -1-(3-
GTOPNPONWII) IUPPOJUIOVH-3-WJI] OKCUOeHWII] -8, 9—nurmunpo-"7H-

BeHz30[7] aHHYJIEH-2-0JI;

- 5-[4-1(3S)-1- (3-QTOopNpOonni) INPPOJUANH-3—WJI] OKCUOEeHWII] —6—
[4-(2,2,2-TpudTOopaTOKCHK) beHUII] -8, 9—murmapo—7/H-0eH30 [ 7] aHHYyJIeH-2—
oJl;

- 6- (d-nsTOKCU-3, b—oudpTopdbenHmir) -5-[4-[ (3S)-1-(3-
bTopnpOonWII) IUPPOJIUIOVH-3-WJI ] OKCUPeHWII] -8, 9—nurunpo-"7H-

OeHz30 [ 7] aHHYJIEH-2-0JI;

- 6— (d-xJop-2-dTopdbenHni) —1-dpTop—-5-[4-[ (35)-1- (3~
bTopnPOnWII) IUMPPOJIUIOVH-3-WJI ] OKCUPeHMII] -8, 9—nurmnpo-"7H-
BeHz30 [ 7] aHHYJIeH-2-0JI;

- 6- (2-xJop-3-dbTopdbenns) -1-dpTop-5-[4-[ (33)-1-(3-
bTopHnponnI) IUPPOJIMANH-3-1J1] okCcubeHUI] -8, 9—nurunpo-7H-
BeH30 [ 7] aHHYJIeH—-2-0JI;

- 1-dTop-5-[4-[(3S) -1- (3-dbTOoPHNPONNMII) IUPPOJIUOVNH- 3~
ni] okcudeHms] —6- [2-MeTui-4- (TpudTopMe ) beHnii] -8, 9—ourmnpo-"7H-
BeHz0 [ 7] aHHYJIeH-2-0JI;

- 1-pTop-5-[4-[(3S)-1-(3-dpTOopHPONMJI) INPPOJIUINH— 3~
uin] okcudpeHmi] —6- [4- (TpudTopMeTHII) beHmIi] -8, S—ourmunpo-"7H-

BeHz0 [ 7] aHHYJIeH-2-0JI;

- 6— (6-3TOKCU—-2-MeTUJI-3-Inupuaui) -5-[4-[ (33)-1-(3-
GTOPNPONWII) IUPPOJIUIOVH-3-WJI] OKCUOeHWII] -8, 9—nurunpo-"7H-

BeHz30 [ 7] aHHYJIeH-2-0JI;

- 5-[4-1(3S)-1- (3-@Topnponni) INPPOJIUANH-3-1JI] OKCUOEeHWII] —6—
(1-MeTuIMHOONI-5-1i) -8, 9-nurnagpo-"7H-6eH30[7] aHHYJIEH-2-0JI;

- 6— (6—xJjop-3-nupuaui) -5-[4-[ (3S)-1-(3-
GTOPHPONIWII) IUPPOJIUOVH-3-WJI] OKCUPeHWII] -8, 9—nurunpo-"7H-

BeHz30 [ 7] aHHYJIeH-2-0JI;

- 2=0Top-4-[5-[4-[(3S)-1- (3-dTOpPHIPONMJI) IMPPOJININH— 3~
W] OKCUbeHWII ] —2-TUapoKCcu-8, 9—nurnapo-/H-6eH30 [ 7] aHHYJIeH- 6-1J1] —N-
MeTUJIIOeH3aMNI ;

- 5-[4-[(3S)-1- (3-0TOopNpOonni) INPPOJIUANH-3-WJI] OKCUOeHWII] —6—
[2-0TOop-6- (TpUbTOPMEeTWIT) —3—IIUPUIOWII] -8, S—nurunpo—7H-

BeHz30[7] aHHYJIeH-2-0JI;
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- 6-[4- (2-dTopmTOoKCH) beHMII] -5—-[4-[ (3S5)-1-(3-
GTOPNPONWII) IUPPOJUIOVNH-3-WJI] OKCHUPeHWII] -8, 9—nurunpo-"7H-
BeHz30[7] aHHYJIeH-2-0JI;

- 6- (4d-zTOKCU-2, 3—OuMeTHJIQeHmJI) - 5-[4-[ (3S5) -1-(3-
GTOoPNPONWII) IUPPOJIUOVH-3-WJI] OKCUPeHWII] -8, 9—nurmunpo-"7H-
BeHz30[7] aHHYJIEH-2-0JI;

- 6- [6-nTOKCU~-5- (TpUdTOPMeTUII) —3—Upuamii] —5-[4-[ (3S5)-1-(3-
bTopnPOnWII) IUPPOJIUIOVH-3-WJI] OKCUPeHWII] -8, 9—nurmunpo-"7H-
BeHz30 [ 7] aHHYJIEeH-2-0JI;

- 5-[4-1(3S)-1- (3-QTOPNPONINWII) INPPOJIUOANH-3—W1JI] OKCUOEeHWII] —6—
(d-mMeTuii—-2, 3—gurunpo-1, 4-6eH30Kca3uH—"/-wi) -8, 9—ourunpo-"/H-
OeHs30 [ 7] aHHYJIEeH-2-0JI;

- 6- (2, 2-oudpTop-1, 3-6eH30OMOKCOJI-5-1J) -5-[4-[ (3S) -1-(3-
bTopnponnil) IUPPOIUANH-3-1Jl] okcubeHus ] -8, 9—ourunpo-7H-
BeH30 [ 7] aHHYJIeH-2-0JI;

- d—oTmui-6-[5-[4-[(3S)-1- (3-dTopHponnj) INPPOJIMOAUH- 3~
W] OKCUbeHUI] —2-TUOPpOoKCcU-8, 9—-nurunpo-"7H-0eH30 [ 7] aHHYJIeH- 6-1JI] —
1l,4-BeH30KCa3MH-3—-0H;

- 6-[2-xJop-4- (TpudTOopMeTOKCHU) peHmII] —-5-[4-[ (3S) -1-(3-
dTOPHNPONMII) IUPPOJIUIONH-3-MJI] OKCUOeHWII] -8, 9—nurunpo-"7H-
BeHz0 [ 7] aHHYJIeH-2-0JI;

- 6-[4- (nudpTopmMeTOoKCHU) -3, S—oudTopderHmy] -5-[4-[ (3S5)-1-(3-
GTOPHNPONWII) IUPPOJIUIOVH-3-WJI] OKCUOeHWII] -8, 9—nurmunpo-"7H-
BeHz30 [ 7] aHHYJIEeH-2-0JI;

- 6- (d-TpeT-0OyTHadeHus) —1-pTop-5-[4-[ (3S)-1-(3-
GTOoPNPONIWII) IUPPOJIUIOVH-3-MJI] OKCUOeHWII] -8, 9—nurunpo-"7H-
BeHz30[7] aHHYJIEeH-2-0JI;

- 6- (6-nTOKCU—-4-MeTUII-3-TInpuIni) -5-[4-[ (3S) -1-(3-
GTOPHPONIWII) IUPPOJIUOVH-3-WJI] OKCUPeHWII] -8, 9—nurunpo-"7H-
BeHz30 [ 7] aHHYJIeH-2-0JI;

- 6- (3—-xJjop-4-mTokCcUu-5-pTOopdeHmy) -5-[4-[ (335)-1-(3-
GTOPHIPONWII) IUPPOJIUOVH-3-WJI] OKCHUPeHWII] -8, 9—nurunpo-"7H-
BeHz30[7] aHHYJIeH-2-0JI;

- 6— (2—aMMHONIMPUMUIVH-5-1J1) —5—-[4-[ (35)-1- (3~
GTOPHIPONWII) IUPPOJIUOVH-3-WJI] OKCHUPeHWII] -8, 9—nurunpo-"7H-

BeHz30[7] aHHYJIeH-2-0JI;



30

- 6-[4- (nndTopMeTmir) berHnii] -5-[4-[ (3S) -1-(3-
GTOPNPONWII) IUPPOJUIOVNH-3-WJI] OKCHUPeHWII] -8, 9—nurunpo-"7H-

BeHz30[7] aHHYJIeH-2-0JI;

- 6-[4- (nndTopMeTOKCHU) beHMII] —1-pTop—-5-[4-[ (3S)-1-(3-
GTOoPNPONWII) IUPPOJIUOVH-3-WJI] OKCUPeHWII] -8, 9—nurmunpo-"7H-

BeHz30[7] aHHYJIEH-2-0JI;

- 6-[3, 5—nudrop-4- (TpudpTopMeTOKCHU) beHMII] —-5-[4-[ (3S) -1-(3-
bTopnPOnWII) IUPPOJIUIOVH-3-WJI] OKCUPeHWII] -8, 9—nurmunpo-"7H-
BeHz30 [ 7] aHHYJIEeH-2-0JI;

- 6-[4- (nudTopMeTOKCHU) —2-MeTuJipeHnII] —5-[4-[ (3S) -1-(3-
bTopnPOnWII) IUPPOJIUIOVH-3-WJI ] OKCUdeHWII] -8, 9—nurmunpo-"7H-
OeHs30 [ 7] aHHYJIEeH-2-0JI;

- 5-[4-[(3S)-1- (3-0TOopOpOonni) IMPPOJUIVNH-3-MJI] OKCUDEHNII] —6—
[2-MeTuII-4- (TpUudTOpMeTOKCH ) eHMII] -8, 9—muruapo-"7H-

BeH30 [ 7] aHHYJIeH-2-0JI;

- 6-[5-[4-[(3S)-1-(3-dbTOopnponmui) IMPPOJUINH-3-JI] OKCUDEHUII] —
2-muapokcu-8, 9-nurunpo-7/H-0eHz30 [ 7] aHHyJeH-6-mi] —4-MeTui-1, 4-
BeH30KCa3UH-3-0H;

- 6-[5-[4-[(3S)-1-(3-dpTOopnpOonni) INPPOJUANH-3-1JI] OKCUOEeHWUII] —
2-rugpokcu-8, 9—murunpo-7/H-0eHnz30 [ 7] aHHyJeH-6-my] -4H-1, 4-
BeH30KCa3MH-3-0H;

- 6- (2, 3—guxjop-4-sTokcudpeHmi) -5-[4-[ (3S) -1-(3-
GTOPHNPONWII) IUPPOJIUIOVH-3-WJI] OKCUOeHWII] -8, 9—nurmunpo-"7H-

BeHz30 [ 7] aHHYJIEeH-2-0JI;

- 5-[4-[(3S)-1- (3-0TOopnponni) INPPOJIUANH-3-MJI] OKCUOeHWII] —6—
[3-MeTuII-4- (TpudTOpPMeTOKCH ) beHMII] -8, S—nurunpo-"7H-

BeHz30[7] aHHYJIEeH-2-0JI;

- 6- [3—-xJyop-4- (TpudTopMeTOKCHU) beHMII] —-5-[4-[ (3S) -1-(3-
GTOPHPONIWII) IUPPOJIUOVH-3-WJI] OKCUPeHWII] -8, 9—nurunpo-"7H-

BeHz30 [ 7] aHHYJIeH-2-0JI;

- 5-[4-[(3S)-1- (3-0TOopNponni) INPPOJIUANH-3-MJI] OKCUOEeHWII] —6—
(5-xmuosm) -8, 9—-ournagpo-"7H-6eH30[7] aHHYJIEH-2-0JI;

- 5-[4-[(3S)-1- (3-0TOopNponni) INPPOJIUANH-3-WJI] OKCUOEeHWII] —6—
(d-timpunwui) -8, 9-ournagpo-"7/H-6eH30[7] aHHYJIEH-2-0JI;

- 5-[4-1(3S)-1- (3-@TOopnponni) INPPOJIUANH-3-WJI] OKCUOEeHWII] —6—

(3—mpunwi) -8, 9-ournapo-"7/H-6eH30 [ 7] aHHYJIEH-2—-0JI;
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- 6- [2-xJ0p-6- (TpudTOPMeTUII) —3—nUpuamii] —5-[4-[ (3S5)-1-(3-
GTOPNPONWII) IUPPOJUIOVNH-3-WJI] OKCHUPeHWII] -8, 9—nurunpo-"7H-

BeHz30[7] aHHYJIeH-2-0JI;

- TpeT-0yTuii—6—[5-[4-[ (3S) -1- (3-bTOopnpOonnil) INPPOJIUONH- 3~
W] OKCUIEeHWII] —2-TUAPOKCU-8, 9—nurnapo—-7/H-6eH30 [ 7] aHHYJIeH- 6—1JI] —

2, 3—ournnpo-1, 4-6eHz3okcasmH-4-kapObokcuiaT;

- 6-[4- (nudTopMeTMIICYJIEQaHmI) eHmr] —5-[4-[ (3S)-1- (3~
bTopnPOnWII) IUPPOJIUIOVH-3-WJI] OKCUPeHWII] -8, 9—nurmunpo-"7H-
BeHz30 [ 7] aHHYJIEeH-2-0JI;

- 5-[4-1(3S)-1- (3-QTOPNPONINWII) INPPOJIUOANH-3—W1JI] OKCUOEeHWII] —6—
(1,2,3,4-T7eTpalMOPOXUHOJIMH-7-1JI) -8, 9—nurunpo—-/H-0eH30 [ 7] aHHYJIeH~
2-0J;

- 5-[4-[(3S)-1- (3-0TOopOpOonni) IMPPOJUIVNH-3-MJI] OKCUDEHNII] —6—
[4- (TpudTOopPMeTOKCH) beHmI1] -8, 9—ourunpo-7H-6eH30 [ 7] aHHYJIeH-2~—
kapOboHOBAaA KUCJIOTAa;

- 1-dTop-5-[4-[(3S) -1- (3-dbTOoPHNPONNMII) IUPPOJIUOVNH- 3~
ui] okcubeHus] -6-[2-dTop—-4- (TpudTOopMeTOKCHK) beHm] -8, 9—ourunpo-"7H-
©eH30 [ 7] aHHYJIeH-2-0JI;

- 1-pTop-5-[4-[(3S)-1-(3-pTOopPHPONMJI) INPPOJIUINH— 3~
mi] okcupeHmi] —-6- [4- (TpudpTOopMe TUIICYJILQaHmJI) QeHmJ] -8, 9—ourugpo—-7H-
BeHz0 [ 7] aHHYJIeH-2-0JI;

- 6- (2, d-guxjop-5-dpTopdbenni) -5-[4-[ (3S)-1-(3-
GTOPHNPONWII) IUPPOJIUIOVH-3-WJI] OKCUOeHWII] -8, 9—nurmunpo-"7H-

BeHz30 [ 7] aHHYJIEeH-2-0JI;

- [5-[4-[(3S)-1-(3-0TOPHNPONMI) IMPPOJIUINH-3—UJI] OKCUDEHWII] —6—
[4- (TpudTOopMeTOKCH) beHMII] -8, S—nurunpo-7H-6eH30 [ 7] aHHYJIEH—2—WJI]
ourugpogocdaT;

- 5-[4-[(3S)-1- (3-0TOopnponni) INPPOJIUANH-3-MJI] OKCUPEeHWII] —6—
(5-MeTuimzokcazon—-4-mi) -8, 9-nurnagpo-7/H-6eH30 [ 7] aHHYJIEH-2-0JI;

- 6-[4- (nudTopMeTOoKCHU) —2-pTopdeHMJI] —1-bTop—-5-[4-[ (3S)-1-(3-
GTOPNPONWII) IUPPOJUOVH-3-WJI] OKCUPeHWII] -8, 9—nurmunpo—-"7H-

BeHz30[7] aHHYJIeH-2-0JI;

- 5-[4-[(3S)-1- (3-0TOopNponni) INPPOJIUANH-3-WJI] OKCUOEeHWII] —6—
[4- (TpudTOopPMe TUIICYJIEQOHMIT) beHMII] -8, 9—nurmunpo—/H-0eH30 [ 7] aHHYJIeH—
2-05;

- 6- (3, 4d-murunpo-2H-1, 4-Benzsokca3mH—6-wmj) - 5—-[4-[ (35)-1- (3~
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GTOPHIPONWII) IUPPOJUOVH-3-WJI] OKCUPeHWII] -8, 9—nurunpo-"7H-
OeH30 [ 7] aHHyJIeH—2-0Jla I'MIOPOXJIOPUL;

- 5-[4-1(3S)-1- (3-QTOopNpOoNWil) INPPOJIUANH-3—WJI] OKCUOEeHWII] —6—
[2-dTOop-4- (TpUdTOPMETOKCHK) beHUII] -8, 9—nurmnpo—7/H-0eH30 [ 7] aHHYJIeH—
2-rapBOOHOBasA KUCJIOTA;

- 5-[4-1(3S)-1- (3-QTOPNPONWII) INPPOJIUANH-3—WJI] OKCUOEeHWII] —6—
n3okcaszsoJs—-4-min-8, 9-ournnpo-"7/H-6eH30 [ 7] aHHYJIEH-2-0JI;

- 6— (6—-nTOKCU-5-dTOop—-3—nupunui) -5-[4-[ (35)-1-(3-
bTopnpOonWII) IUPPOJIUIOVH-3-WJI ] OKCUPeHWII] -8, 9—nurunpo-"7H-

OeHz30 [ 7] aHHYJIEH-2-0JI;

- 6—-dTop—-5-[5-[4-[(33)-1- (3-OTOPHIPONINII) IUPPOJIUINH— 3~
W] OKCUIeHWIT] —2-TUOpoKCcU-8, 9-ournapo-/H-06eH30 [ 7] aHHYJIeH—6—

W] IUPUIOVH-2-0J1;

- 6— (6-TpeT-0OyTuUi-2-dpTop—4-ntmpuaoui) —5-[4-[ (33S)-1-(3-
bTopHnponnI) IUPPOJIMANH-3-1J1] okCcubeHUI] -8, 9—nurunpo-7H-
BeH30 [ 7] aHHYJIeH—-2-0JI;

- 5-[4-[(3S)-1- (3-dTOopOnponni) IMPPOJUIVNH-3—MJI] OKCUDEHUII] —6—
(4d-TpUMe TMIICUMIIMIQEeHWII) -8, 9—nurunpo-"7H-0eH30 [ 7] aHHYJIeH-2-0JI;

- 60— (2, 2-OUMeTUIIMHIOOJIMUH-5-1J1) =5-[4-[ (3S) -1-(3-
dTOPHNPONMII) IUPPOJIUIONH-3-MJI] OKCUOeHWII] -8, 9—nurunpo-"7H-

BeHz30 [ 7] aHHYJIeH-2-KapBOHOBOW KMUCJIOTH TUIPOXJIOPUI;

- 6- (1, 3-Benzsornaszsoj—-5-mi) -5-[4-[ (38)-1-(3-
GTOPHNPONWII) IUPPOJIUIOVH-3-WJI] OKCUOeHWII] -8, 9—nurmunpo-"7H-

BeHz30 [ 7] aHHYJIEeH-2-0JI;

- 5-[4-[(3S)-1- (3-0TOopnponni) INPPOJIUANH-3-MJI] OKCUOeHWII] —6—
(2-mMeTuii- 1H-0eH3uMuOas30J—-5-wmi) -8, 9—nurunpo-7/H-0eH30 [ 7] aHHYJIeH— 2~
oIl ;

- 5-[4-[(3S)-1- (3-0TOopnponni) INPPOJIUANH-3-MJI] OKCUPEeHWII] —6—
[4- (TpudTOopMe TUIICYJIEQaHWII) beHnII] -8, 9—-nuruapo—/H-0eH30 [ 7] aHHYJIeH—
2-rapBOOHOBAsA KUCJIOTA;

- 6- (1, 3-BenzoTmaszoy—-6-mji)-5-[4-[ (38)-1-(3-
GTOPHIPONWII) IUPPOJIUOVH-3-WJI] OKCHUPeHWII] -8, 9—nurunpo-"7H-

BeHz30[7] aHHYJIeH-2-0JI;

- 5-[4-[(3S)-1- (3-0TOopNpOonni) INPPOJIUANH-3-WJI] OKCUOeHWII] —6—

(3—MeTuIIOeH30TPMa30JI-5-1i) -8, 9—nurunpo-/H-0eH30 [ 7] aHHYJIeH—2—0JI;

- 6— [2-xJi0p—4- (TpUdTOpMeTOKCHU ) beHMII] —1-bTOop—-5-[4-[ (3S) -1-
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(3-0TOoPNpPONWII) IUPPOJIUONH-3-1JI] OKCHbeHMII] -8, 9—nurunpo—-"7H-
BeHz30[7] aHHYJIEH-2-0JI;

- 6- (d-TpeT-OyTUI-2-MeTuJIdeHmJI) —5-[4-[ (3S5)-1- (3~
GTOPNPONIWII) IUPPOJUOVH-3-WJI] OKCUPeHWII] -8, 9—nurmunpo-"7H-

BeHz30[7] aHHYJIeH-2-0JI;

- 6- (2-pTOop-4-MeTHUIICYJIEQOHMIIQeHMII) —5—[4-[ (3S) -1- (3-
bTopHPONWII) IUPPOJUIOVH-3-MJI] OKCUPeHWII] -8, 9—ourmunpo-"7H-
OeHz30 [ 7] aHHYJIEH-2-0JI;

- 5-[4-[(3S)-1- (3-QTOPNPONNWII) INPPOJIUANH-3—1JI] OKCUOEeHWII] —6—
(3—-MeTuIMz3OoKCca30J-4-mi) -8, 9-ournnpo-"7/H-6eH30 [ 7] aHHYJIEH-2-0JI;

- 5-[4-1(3S)-1- (3-QTOPNPONINWII) INPPOJIUOANH-3-1JI] OKCUOEeHWUII] —6—
[4- (neHTadTOopCYydbbaHmy) beHnyi] -8, 9—ourunpo—-7H-0eH30 [ 7] aHHYJIeH-2—
oJI;

- 5-[4-[(3S)-1-(3-dTOopOnponni) IMPPOJUINH-3-JI] OKCUDEHUII] —6—
(d-MopdosmHObeHMJ) -8, 9—nurunpo—7H-06eH30 [ 7] aHHYJIeH-2-0JI;

- 6-[4- (2, 2-oudTopmToKCHU) —2-dTOopdbeHmI] -5-[4-[ (3S) -1-(3-
OTOoPHIPONNII) IUPPOJIMANH-3-1JI] okCcubeHMI1] -8, 9—nurunpo-7H-
©eH30 [ 7] aHHYJIeH-2-0JI;

- 5-[4-[(3S)-1- (3-@TOopnpOonni) INPPOJIUOANH-3-1JI] OKCUPEeHUII] —6—
(1-MeTuJI0eH3UMMUOas30JI-5-1J) -8, 9—nurunpo-7H-0eH30 [ 7] aHHYJIeH—2—-0JI;

- 6-(1,2-Bensokcasoy-5-mi) -5-[4-[ (38)-1-(3-
OTOPNPONNII) IUPPOJIUIOVNH-3-MJI] OKCUOeHWII] -8, 9—nurunpo-"7H-

BeHz0 [ 7] aHHYJIeH-2-0JI;

- 5-[4-1(3S)-1- (3-QTOopnponni) INPPOJIUANH-3-1JI] OKCUPEeHUII] — 6—
(l-oxkcupmonupuonuu-1-ui—-4-mj) -8, O—ourunpo-7H-0eH30 [ 7] aHHYJIeH-2-0JI;

- 5-[4-[(38)-1- (3-dTOopHnpOonWiI) INPPOJUOVNH-3—WJI] OKCUDEHWUII] —6—
(4d-rimpponuivH-1-unbenni) -8, O—nurunpo-/H-0eH30 [ 7] aHHYJIeH—2—0JI;

- 5-[4-[(3S)-1- (3-0TOopnponni) INPPOJIUANH-3-MJI] OKCUPEeHWII] —6—
(2-meTuii—-1, 3-6eH30KCaz30J-5-wmi) -8, 9—nurunpo-7/H-0eH30 [ 7] aHHYJIeH— 2~
oIl ;

- 5-[4-[(3S)-1- (3-0TOopNponni) INPPOJIUANH-3-MJI] OKCUOEeHWII] —6—
(2-meTuii—-1, 3-6eH30KCa30JI-6-wmJ) -8, 9—nurunpo-7/H-0eH30 [ 7] aHHYJIeH— 2~
oIl ;

- 6-(2,1,3-6eHz30kcanmaszoy—-5-mi)-5-[4-[(3S)-1-(3-
GTOPHIPONWII) IUPPOJIUOVH-3-WJI] OKCHUPeHWII] -8, 9—nurunpo-"7H-

BeHz30[7] aHHYJIeH-2-0JI;
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- 6-(2,1,3-6eHz30TManmaszoy-5-mi)-5-[4-[(33)-1-(3-
GTOPNPONWII) IUPPOJUIOVNH-3-WJI] OKCHUPeHWII] -8, 9—nurunpo-"7H-
BeHz30[7] aHHYJIeH-2-0JI;

- 5-[4-1(3S)-1- (3-0TOopNpOoNWi) INPPOJUANH-3—WJI] OKCUPEeHWII] —6—
[4- (okceTaH-3-1J) benunii] -8, 9—nurunpo-"7/H-0eH30 [ 7] aHHYJIeH—2—0JI;

- 5-[4-1(3S)-1- (3-QTOPNPONWII) INPPOJIUANH-3—WJI] OKCUOEeHWII] —6—
(2,2,3,3-rerpadpTop-1,4-06€H30IUOKCHUH-6-WJI) -8, 9—nurnagpo—-"7H-
OeHz30 [ 7] aHHYJIEH-2-0JI;

- 6-(1,2-BeHnzoTnaszoy—-5-mi)-5-[4-[ (3S)-1-(3-
bTopnpPOnWII) IUPPOJIUIOVH-3-WJI ] OKCUPeHWII] -8, 9—ourmunpo-"7H-
OeH30 [ 7] aHHYJIEH-2-0JI;

- 6-[2,3-oudprTop—-4- (1-munepmami) berumn] -5-[4-[ (33)-1-(3-
dTopnponnil) IUPPOJIUANH-3-1Jl] okcubeHus] -8, 9—-ourunpo-7H-
BeHz30 [ 7] aHHYJIeH-2-0JI;

- 6- (1, 3-Benzokcaz3oi—6-mJj)—-5-[4-[ (3S)-1-(3-
OTOoPHNPONNII) IUPPOJIMANH-3-1JI] okcubeHMI1] -8, 9—nurunpo-7H-
BeHz30 [ 7] aHHYJIeH-2-0JI;

- 6-(1,2-6enzokcaz3oi—-6-mj)—-5-[4-[ (3S)-1-(3-
dTOoPHPONMII) IUPPOJIUIOVNH-3-MJI] OKCUdeHWII] -8, 9—nurmunpo-"7H-
BeHz0 [ 7] aHHYJIeH-2-0JI;

- 6-[4- (1, 1-oudTopmTmi) beHmy] -5-[4-[ (3S5)-1-(3-
OTOPNPONNII) IUPPOJIUIOVNH-3-MJI] OKCUOeHWII] -8, 9—nurunpo-"7H-
BeHz0 [ 7] aHHYJIeH-2-0JI;

- 6- (3, 6—ourunpo-2H-nnpad—-4-wmy) -5-[4-[ (335)-1-(3-
GTOPHIPONWII) IUPPOJIUIOVNH-3-WJI] OKCUOeHWII] -8, 9—nurunpo-"7H-
BeHz30 [ 7] aHHYJIeH-2-0JI;

- 5-[4-[(3S)-1- (3-0TOopnponnil) INPPOJIUANH-3-MJI] OKCUOEeHWII] —6—
TeTparugponnpad—-4-uin-8, 9-ourunpo-"7H-0eH30 [ 7] aHHYJIeH—2—-0JI;

- 5-[4-[(3S)-1- (3-0TOopnponni) INPPOJIUANH-3-WJI] OKCUOeHUII] —6—
(4-TUMOPOKCULMKIIOTEKCUI) — 8, 9—nurnapo—-/H-6eH30 [ 7] aHHYJIEH-2-0JI;

- 5-[4-[(3S)-1- (3-0TOopNponni) INPPOJIUANH-3-MJI] OKCUOEeHWII] —6—
(3—-MeTuIOeH3UMUOa30JI-5-1i) -8, 9—nurunpo-7/H-0eH30 [ 7] aHHYJIeH—2—0JI;

- 4-14-[5-14-[(38)-1-(3-dTopnponni) INPPOJIUANH—3—
W] OKCUGeHWII] —2-TUAPOKCU-8, 9—nurmnapo—-/H-6eH30[7] aHHYJIeH—-6—
min] deunn] -1H-1, 2, 4-Tpua3oy—-5-0H;

- 6- (4, d-gudTopuukiorexkceH—1-wmi) -5-[4-[ (3S)-1-(3-
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GTOPHIPONWII) IUPPOJUOVH-3-WJI] OKCUPeHWII] -8, 9—nurunpo-"7H-
BeHz30[7] aHHYJIEH-2-0JI;

- 6- (4, d-gudTopumkiorekcu) —5-[4-[ (335)-1-(3-
GTOPNPONIWII) IUPPOJUOVH-3-WJI] OKCUPeHWII] -8, 9—nurmunpo-"7H-

BeHz30[7] aHHYJIeH-2-0JI;

- 6— (d-xJjopdeHu) —5-[4-[ (33) -1- (3-OTOPHPONIMII) IUPPOJININH— 3~
ni] okcupeHmi] -8, 9-gurunpo-7/H-0eH30 [ 7] aHHyJIeH—-2-KapOoHOBa4d
KUCJIOTa;

- 6— (2-xJjopdeHu1) —5-[4-[ (33) -1- (3-OTOPHPONINII) IUPPOJIUINH— 3~
wi] okcubpenmi] -8, 9-gurunpo-/H-0eH30 [ 7] aHHyJIeH-2-KapOoHOBasa
KUCJIOTa;

- 6- (2, 4d-ouxjgopdbenny) -1-pTop-5-[4-[ (33)-1-(3-
dTopnponnil) IUPPOJIUANH-3-1Jl] okcubeHus] -8, 9—-ourunpo-7H-

BeHz0 [ 7] aHHyJIeH-2-KapOoOHOBAaAd KMUCJIOTAa;

- 6- (4-xJjop-2-dTopdbenns) -1-dpTop—-5-[4-[ (33)-1-(3-
OTOoPHNPONNII) IUPPOJIMANH-3-1JI] okcubeHMI1] -8, 9—nurunpo-7H-

BeHz30 [ 7] aHHyJIeH-2-KapOoOHOBAaAd KMUCJIOTAa;

- 6- (2-xJop-4-dbTopdbenns) -1-dpTop—-5-[4-[ (33)-1-(3-
dTOoPHPONMII) IUPPOJIUIOVNH-3-MJI] OKCUdeHWII] -8, 9—nurmunpo-"7H-
BeH30 [ 7] aHHYJIeH-2-KapOOHOBad KMCJOTa;

- 9-(4-{[(3S)-1-(3-0TOPHNPONWJI) INPPOJUIONH-3-MJI] OKCH } DeHWJI) —
8—dpeHny-6, 7T-murunpo-5H-0eH30 [ 7] aHHYJIEH-3-0JI;

- 5-14-[(3S)-1- (3-@TOopnponui) INPPOJIUANH-3-1JI] OKCUOEeHUII] —6—
(1H-umupmazoqn-5-ui) -8, 9-ournagpo-"7H-6eH30 [ 7] aHHYJIEH-2-0JI;

- 6— (2-xJjop-3-dTopdbenny) -5-{4-[ (S)-1-(3-
GTOoPNPONIWII) IUPPOJIUIOVNH-3-MJIOKCHKU ] peHMII } -8, 9—nurunpo-"7H-
BEeH3O0UUKIIOTENTeH-2-KapOOHOBad KUCJOTa;

- 5-{4-1(S)-1- (3-dTOopHponmn) IMPROJIUINH- 3—MJIOKCH ] DeHUJI} —6—
beHnn-8, 9-ournapo-7H-6eH30MKJIOTEeNTeH—2-KapOoHOBag KMUCJIOTAa;

- 6-0eH30KCaz30J-5-MJI-5-{4-[ (3)-1- (3-dTOopPHPONNII) INPPOJINUIVH~
3-myjokcu] perHni} -8, 9-nurunpo- /H-OeH30UUKIIOTEeNTeH-2-KapOOHORBAa A
KMUCJIOTa U

- 6-[4- (1, 1-oudTopmTmi) peHmy] -5-{4-[(S)-1-(3-
GTOPHIPONIWII) IUPPOJIUOVH-3-MJIOKCHKU ] peHMII } -8, 9—nurmunpo-"7H-
BDEeH3O0LUUKIIOTENTeH-2-KapOOHOBad KUCJOTA.

,prI‘I/IM OOBEKTOM HACTOLIMET O MBOGpeTeHMF{ ABJIAE€TCA COeIMHEeHNe,
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BHIOpaHHOE M3 BHIIEYyKa3aHHOTO CIUCKa, WIM eTo (QapMalleBTUUECKU
npremiieMas COJIb IJIA TIIPMMEeHeHMS B Tepalnwu, B UYaCTHOCTM, B
KadecTBe MHTUOUTOPAa u CpencTiBa paspyleHnsa DCTPOTE€HOBHX
PEeLenToproB.

IpyrMM OOBEKTOM HACTOAMEI'O M300peTeHus SABJIAEeTCHS COeIMHEeHUe,
BHIOpaHHOE M3 BHIIEyKa3aHHOT'O CIKUCKa, WM eTo (QapMalleBTUUEeCKU
npmremMiieMas COJIb IJIS TIPVMMEHEHMS B JIeUeHMM paka, B 4YacCTHOCTHU, paka
MOJIOUHOM XeJle3H.

IpyrMM OOBEKTOM HaCTOAmeTI'O M300peTeHuda ABJISAeTCd CIoco
JleueHMa pakKa, BKJIOUAKIMY BBeldeHMe HYyXIalleMyCd B STOM CYOBEKTY,
B UYaCTHOCTHM, UeJIOBEKY, TepaleBTUUeCKkM 5OPeKTUBHOTO KOJMUEeCTBA
coeIVHEeHUHA, BHIOPaHHOTO n3 BHIIEYKA3aHHOTO CIIMCKa, VI ero

bapmalleBTUUECKN TIPUEeMIIEMOY COJIU .

Ipy M 0BBLEeKTOM HacTodgmeTro n300peTeHnd ABJIAeTCH
bapMmalleBTMUeCKas KOMIIO3UIMA, CcoIepXxamasd B KauecTBe AaKTUBHOTO
BelecTBa 20OeKTUBHYIO bafelchY coenuHeHusd, BEHIOPAHHOTO us

BHIIEYKa3aHHOTO CIMCKa, WIKM eTro OdapMaleBTUUECKM IpMeMIIeMOM COoJIu,
a TakXxe II0 MeHblleM Mepe OOHO  (QpapMalleBTUUECKM  [IPUeMJIEMOE
BCIIOMOT'aTeJIbHOE BeMeCTBO.

B COOTBeTCTBMM C HacTOAIMM M300peTeHMeM coeIVMHeHUS (QOPMYyJIH
(I) MOXHO IIOJIYyYUaThb CJeIVIIVMM clrIocod®aMu.

CoemmuHeHusa ¢opMyJiel (I) ¥ »OpyTMe POICTBEHHHE COeIMHeHMd,
comepxamme pPal3JIMUHEHE 3aMeCTUTeJIM, CHHTEe3MPYKT C MCIOJIb30BaHUEM
MeTOIVMK ¥ MaTepnalJioB, ONMCAaHHHX  HUXe, MV  UMHHEM CIIoCOBOM,
V3BECTHEM crneumaJnucTy B OaHHOM objacTH. Kpowme TOTO,
PacTBOPUTEJIM, 3HAUEHMS TeMIepaTyph M IpyIMe YCJOBUA peakluu,
npelcTaBJIEHHHE HIXE, MOTYT M3MEeHATbCH, Kak CUmMTaeT
leJlecooBpasHuEM ClelraJucT B IaHHOM ofJacTu.

Obmue  CrHoco®b IIOJIYUeHMS COeIMHEeHMM COIJIaCHO HacCToAmeMy
n300peTeHnn, IPUBEIEHHHE HMWXe, Heo043aTeJIbHO MOOMOUUMPYIT IIYyTeM
IpuMeHeHUSI IMIOIOXOOAMMX PeareHTOB U YCJIOBMM BBeIeHUSI Pa3JIMUHHX
dparMeHTOB, HaxXoOAmMMXCH B ¢opmyJsie (1), Kak ONMCAaHO HWXE.

Vcriosb30BaIM CJEeOyKRMMe COKpalleHUS M SMIUPUYeCcKre QOpPMYJIH .

AcOEt »TuialeTatT

AlCl3 TpUXJIOPUL aJIoMVHWA

Boc TpeT-O0YyTUIIOKCUKAPOOHWUII



37

P(Ph)2-(CH2)3-P(Ph)2 1, 3-06uc (mndeHnIPOCOMHO) IIpOoIlaH
Ph3P=0 TpudeHMI)OCOMHOKCHUI

Cs2C03 kapboHaT Le3Ud

CO MOHOOKCHI yTIJlepoIa

DCM mmuxJiopMeTaH

DMFE N, N-ouMeTmidopMaMm

DMSO OuMeTUJICYJIEQOKCUL

EDCI 1-sTui-3- (3—-IOMMeTMIIaM/HOIIPOIINII) KapOo oMM
Et3N TpusTHIaM/H

EtOH sTanox

Et20 ousTUIIOBEM 20UP

Hal aToMm rajsoreHa

HC1l XJIOPUCTEM BOOOPOIN

HPLC BHCOKOBOOeKTHMBHAA XUIOKOCTHad XpoMaToIpadusd
K2C03 kapboHaT KaJlusd

LCMS XMOKOCTHAas XpoMaTorpadms/Macc-cCreKTpoMeTpus
LiAlD4 asoMOmeNTepul JIUMTUS

JIy TUIMH 2, 6—OVMe TUJININPUINH

MeOH MeTaHOJI

MgS04 cynepdaT MarHMUA

NaOH rumpoxcun HaTpmUd

NaCl xJjopull HaTpusa

NaHCO3 OurkapboHaT HaTpusa

Na2504 cynsdaT HaTpUA

NH4H2PO4 gurmngpodocdaT aMMOHUSA

NH4C1l xJjopun aMMOHMUSA

NH40OH TuOopokcUI aMMOHMSA

Pd (OAc) 2 aueTaT najjanudg

Pd(dppf)Cl2 1,1 '6uc (nndeHnyIdpocdmHO) peppolieH ]
ouxJjopnajiaguii (I1)

Tf20 TpudTOPMEeTaHCYJEOOHOBEM aHTUIPUI

THEF TerTparunpodypal

°C rpangych lejabcus

RT xoMHaTHasda TeMllepaTypa

MMH. MMHYTAa (B)



38

MJI MWUJIJIMIIUTP (BI)

MMOJIb MMJIJIMMOJIB (1)

MKMOJIb MMKPOMOJIb (1)

MKM MMKPOMOJISPHEIM

HM HaHOMOJIAPHEM

ppm 4YacTy Ha MWUJIJIMOH

SCX cuJIBHagd KaTMOHOOOMEeHHasa CMoJla

HIC xoJIOHKa CO CMOJIOM OJiS TMAPOGOOHEX B3aMMOIEWMCTBUMN

CXEMA 1. IlojgyyeHMe coeamMHeHUM OQopMyJiH (I) —-obmmm crnocod
CTAIHA 2
Sae
X O’B”H\;;r N R
F —° ><R2
CTAIHA 1 o, _LF

Pearent (1) »

0 STF
RS Hupuaus, THO o’ o ¢
| ST R5 =
R3F ) DCM | ) Cs,C0;  Pd(dppiClz
R3 i
R4
R4

Huokcan, H,O

HpomexyTouHOE

HpomexyTouHoe
coelHHeHHe (A)

coequHenue (B)

R1._ _R2 R1
~o><R2 _R2
\F (\N"\_/\F
O }_/
- CTAIHSA 3 ;\\
TpubpoMu1 THPHIUHUS a

Lz

THF R5

R4
IIpoMmexyTouHOe
coenunenne (D)

IpomexyrodHoe
coegunenne (C)

R1 R2
CTATIHA 4 QNKAF
R“oﬂgfﬂs 0
R R=H, ()
Cs;C0O;  Pd{dppfiCh RS~ Lo TE
Huoxcan, H,O w }
R3
R4
®opmyaa (I)

CorjacHo cxeme 1, B koTopoum R1, R2, R3, R4, RL u RO
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OIpelleJIeHH, Kak OIMCaHO BHINE, IIPOMEXYTOUYHOE CcoeamHeHMe (A),
3aMelleHHBI 5-okco-6,7,8, 9-Terparunpo-5H-0eH30 [ 7] aHHYJIEH,
IpeRpamamnT Ha cTaium 1 B COOTBETCTBYKIIEES [IPOMEXY TOUHOE
coenIMHeHMe (B), eHoJITPUODJIAT, nyrTem obBpaboTku, HalpuMep, c

[IOMOIIBID TPUPTOPMeTaHCYJIEOOHOBOTO aHTunpuna (Tf20) B pacTBOpe B
nuxjopmMeTaHe (DCM) B HOPUCYTCTBMM OCHOBaHWUSA, HalpMMep, IUPUIMHAE,
IOpM KOMHATHOM TeMIepaType. OTO IPOMexXyTouHoe coenuHeHue (B)
[IoOBepramnT Ha CcTaluM 2 peakluuu codeTaHusa Cys3ykKM C peareHTom (1),

((S)-1-(3-dTopnpormi)-3-(4-(4,4,5, 5-TerpameTusi-1, 3, 2-

OMoKCcabopoJlaH—2-1Jl) DeHOKCH ) IIMPPOJIMOUHOM) , C VCIIOJIb 30BaHMEM,
HallpuMep, KOMILJIEKCA [1,1'-
ouc (nudeHmspocdmHo ) deppoleH ] nuxjopnajuianmusg (I1) (Pd (dppf)Cl2) C

DCM B KaueCcTBe KaTaJlMs3aTopa B CMecCuM IOMOKCaHa M BOOH M B
IIPUCYTCTBUM OCHOBaHMA, HalpuMep, kKapbOoHaTa Uues3musa (Cs2C03), npu
KOMHATHOM  TeMIepaType WIM [IyTeM HaTlpeBaHMS 1O TeMIepaTypH
BO3BpaTa OQJermel. llolydyeHmMe peareHTa (1) ONMCHEBaeTCSa B IaHHOM
OOKYMEeHTe Ha cxeme 2.

[IoJlydeHHOe IIPOMEeXyTOouHOe coelrHeHMe (C) OpoMMPYIT Ha CTaauu
3 ¢ ucCHoJb30BaHMeM, HalpuMmep, TpudbpoMuIa OUpUAMHMA B DCM wmu
TeTparunpodypaHe (THF) npu KOMHaTHOM TeMIepaType. CLie)
IIPOMEXYTOUHOE CoeIOMHeHUE (D), npencrTarJgplee cobon
BpoMcoIepxalmee IMIPOMBBONHOE, 3aTeM IOoIBepTralT Ha cTaIumM 4 BTOpPOU
peakuuu codueTaHusda CysyKM C T[OOXOOAMMM OOPOHOBEIM pealeHTOM
R6B(OR')2, rme -B(OR')2 mnpenmcTarjisgseT cobo¥ OOPOHOBYI KMUCJOTY WJINU
NMHaKOoJaTHHM CJIOXHEIN sdup, u R6 onpeneJjyieH BHIIE, C
MCIIOJIE30BaHMeM, HallpuMmep, koMmiuiekca Pd(dppf)Cl2 ¢ DCM B KauecTke
KaTajlM3aTrTopa B CMeCUM OMOKCaHa M BONEH B KaueCTBe pPaCTBOPUTEJIA U B
IPUCY TCTBUU OCHOBaHUA, HarnpuMep, Cs2C03, opu KOMHAaTHOM
TeMIlepaType MM IIYyTeM HaTpeBaHMA OO TeMIepaTyph BO3BpaTa QJIeTMH.

B OIMCaHHHX BHIe peakKUMIX MOXeT OHTH HeOoOXOOMMO 3aluMmaTh
PEeaKIMOHHOCIIOCOOHEE OQYHKUMOHAJIEHEE TPYINH, HaOpUMep, TIHUIPOKCU-,
aMMHO-, THMO- WM KapBOOKCUJILHEHE TPYINH, TIe D3TU TPYINOH ABJISOTCH
He 00X 0 OVMEIMA B KOHEeUHOM OpOOyKTe, s n3BexaHmd nx
HexeJlaTeJILHOTO ydacTMsa B peakKuuax. MOXHO NPUMMEHATH TpalMlLMOHHBE
3aMUTHEE TPYHOIOH B COOTBETCTBMM CO CTaHIapTHOM  [OpPaKTUKOM,

HanpuMep, cM. T.W. Greene and P. G. M. Wuts 1in "Protective
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Groups in Organic Chemistry", John Wiley and Sons, 2006.

FEcam R3 miam RS mpencraBagioT cobow -OH-rpynmy, To 2Ta —-OH-
Tpylllla 3alliieHa, HalpuUMep, B BUIe IMBAJIOMIIOBOTO CJIOXHOTO 30upa.
CHATHME 3allMTEL MOXHO OCYIEeCTBJIATE Cpal3y I[IOoCJe CcTaouu 3 WM I[IOCJe
crazun 4 nyTeM o0OpabOTKM pacTBopa IMBAJIOMIIOBOTO CJIOXHOTO 30Mpa B
MeTaHoJie (MeOH) ¢ mnoMomplo 2 H. BOOHOT'O pacTBoOpa IMIOPOKCHUIA
HaTpuA (NaOH) npu KOMHaTHOM TeMIIepaTrype C [IOCJIe oYUM
IIOOKUCJIEHMEM C IIOMOWBI 2 H. BOIHOT'O pacTBOpa XJIOPUCTOI'O BOLOpOIa
(HC1) .

Eciam R3 1npexmcraBjasgeT cobom -COOH-rpynmy, To 5Ta -COOH-
Tpyllla 3alliieHa, HallpyMMep, B BHUIe MEeTHUJIOBOI'O CJIOXHOTO 50upa.
CHATME 3allMTE OCYIIECTBJIANT Cpas’3y I[IocJje cTamum 4 nyreM o0paboTKM
pacTeopa MeTMJIOBOTO CJIOXHOTO 20Mpa B MeOH C noMomeio 2 H. BOIHOTO
pacTBOpa THUIPpOKCcHIa HaTpusa (NaOH) OpM KOMHATHOM TeMIlepaType C
IOoCJIeOyMUM IOOKMCJIEHMEeM C IIOMOWIBI 2 H. BOOHOT'O pacTBopa HCI.

B omOHOM BapMaHTe OCYIECTBJIEHMA HaCTOAMEIo M300peTeHMA MOXET
OEITH [OpeuMylleCTBEeHHEIM [IPMMEHeHMe BapMaHTa CxeMbl 1, Has3BEBaeMoTI'o
cxeMoM la, wmBOOpaXxeHHOM HWXe, KOTOpas COCTOUT B IIpeoOpasoBaHUU
IIPOMEeXYyTOUHOTO coeIMHeHMsa (D) B OOpoOHaAaTHOe IMIPOM3BOOHOE, KOTOpOEe
y4acTBYyeT B peaxkumm coueTaHmUsa Cy3yKHu c TaJIOTeHMPOBAaHHEM
npomseonHEM R6-Hal, 1Tnme R6 omnpemejieH Breme, ¥ Hal [OpencTarJIsSeT
cobo¥ aToM TajioTeHa, BHOpPaHHHM M3 aToMa XJiopa, OpoMa WIM MWoIa.
CHaATMe 3BamuTel ¢ -OH-rpynnu wminu -—-COOH-rpynmel B R3 wmim RS MOXHO
OCYWeCTBJIATE OO WM IOocJe cTamuu 1 uin cTaguu 2 CXeMel la, Kak
OBBACHAJIOCEH BHILE.

CXEMA 1la.
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1

RS
R3 Cs,COy  Pd{dppfiClz S
Huoxcan, H,O
IpoMeRyTOUHOE 80°C
coequnenne (D) IlpomexyTounoOe ﬂ_

coenuHenne (D) .

R1 R2
C{N—KA
CTAJINSA 2 2

Ré-Hal

Cs,C05  Pd{dppfiCla

Huoxcan, H,O
70°C

Popmyaa (I)

Cragus 1 IIpUBEeIeHHOM BHIIE CXeMbl la BKJIOUAeT OCYMeCTBJIeHHUE
peakluuy TIIPOMEXYyTOUHOT'O COeIVMHEHUSA (D) c 4,4,4',4',5,5,5",5"-
okTaMeTuyn-2,2'-6uc (1, 3, 2-guokcabopojiaHOM) c MCIIOJIL30BaHUEM,
HanpuMep, koMmruiekca Pd(dppf)Cl2 ¢ DCM B KadecTBe KaTajM3aTopa B
CMecHM IOMOKCaHa ¥ BOIH WM B TIIPUCYTCTBMM OCHOBAaHMSA, HalpMUMep,
Cs2C03, npu NPUOIIN3UTEIJIBEHO 80°C. I[ToJlyuyeHHOe MIPOMEXYTOUHOE
coemuHenue (D') yuacTBYyeT B CcTaIuM 2 OPMBEOEeHHOM BHIIe CXeMH la B
peakuum coueTaHmusa Cy3ykum c R6-Hal, rme R6 m Hal omnpeleJieHH BHIIE,
C MCIIOJIL30BaHMEM, HarnpuMmep, koMriekca Pd(dppf)Cl2 ¢ DCM B
KauecTBe KaTaJM3aTopa B CMeCM IOMOKCaHa M BOIH B KauecTBe
pacTBOpUTEsSIA M B IPUCYTCTBUMM OCHOBaHMA, HalpuMmep, Cs2C03, mnpu
npubarsnTenasHo 70°C.

B 1OpyroM BapMaHTe OCYINEeCTBJIEHMSA HaCTOAmMero u300peTeHus
MOXeT OHTBb IIPEVMMYIEeCTBEHHEM, €CJM COeIVMHEHMS COIJIaCHO HaCTOAIMeMYy
n300peTeHU ABJAKTCA TakKuMmy, 4YTo R3 mnOpencrasiseT cobomrm -COOH-
Tpynmny, C IpMMeHeHMeM BapMaHTa cxeMel 1, HaseHBaeMoro cxemon 1b,
n300paxeHHOM HMXe.

CXEMA 1b. Ecam R3 mnpencraBageT cobdor —-COOH-Tpylmny
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R1_R2
N
y_/ F

Q CTAIHSA 1
1 re THO/ nupuaun

g X
HO Jﬁ//f\ﬁj oCM
R4

Popmyaa (Ia)

TfO

IpomexyTouHoe
coeqnHeHHe (K)

CTAIHA 2 Q
P(Ph} \ AL P(Ph)

Pd{CAc)z / MeCH
DM 1 CO
T0°C MeOQOQC

anmyaa (Ib)

F

Ha mnOpuBemeHHOM BHIle B IaHHOM IOKYMeHTe cxeMe 1b ONMCHBaeTCHd
CUHTe3 coenuHeHuM ¢opmyJiel (Ib), mme R3 mnpemncraBisgeT cobomm —-COOH-
TpYyIIny, nyreMm obpasoBaHuUA —COOH-T'pyIIIIEL mus -OH-rpymmne R3
coemuHenunt odopmyJsil (Ia), Tme R1, R2, R4 m R6 omIpenejieHb BHINEe B
dopmysie (I). Ha cramumm 1 cxemel 1b -OH-rpymnny R3 B COeOMHEHMAX
bopMy JIBL (Ia) npeobpasywnT B TpudIaTHyKR TIpyldny C  IIOMOWBN,
HanpuMep, Tf20 B DCM <C OCHOBaHUEM, HallpUMep, IUPUAOMHOM, IIpU
KOMHAaTHOM TeMIlepaType.

[ToslyyeHHOE I[IPOMeXyTOouHOe coenuHeHre (K) 3aTeM KapOOHUIMPYIOT
Ha cTamuu 2 cxeMel 1b mnpm 2-10 OGap MOHOOkKCHIa yIulepoma (CO) mnpu
opudimnsuTesbHo 70°C B cMecu MeOH u N, N-muMmeTmiadopmammma (DMF) ¢
VCIIOJIE30BaHMeM, HalpuMep, aleTaTa najaznsa (PA(OAc)2) wm 1,3-
orc (nnbeHMIPOCOMHO ) IpoIlaHa (P(Ph)2-(CH2)3-P(Ph) 2) B KauecTBe
KaTaJlMTUUEeCKON CUCTEMEH.

BaTeM OCYmMEeCTBJAOT CHATHE 3allMTE C I[IOJIYYEHHOTO MEeTUIJIOBOTO
CJIOXHOTO »dupa ¢opmysisl (Ib), Kak onpenejieHO BHIIe, TaKuM o00pasoM,
UyTOOH TIOJYUMTH CcoelIuHeHuda o¢opmyJel (1), r1mme R1, R2, R4 m R6
oIpeneJleHE BHmMe B odoopmyse (I), u R3 mnpencrarjageT cobou -COOH-

TPYyIILY .
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B IOpyroM BapMaHTe OCYIeCTBJIEHMS HaCTOANeTO M300peTeHusd
Takxe MOXeT OBTHL IpeuMymeCTBEeHHEM, ecJiM R3 mOpencraBygeT cobon -
COOH-Tpynny, IpMUMeHeHMe BapMaHTa CcxXeMel 1, Ha3HBaeMoI'o cxemou 1c,
n3006paxeHHON  HIUXe. IDanHad cxeMa 1Cc ABJIAeTCHd aJlbTepHaTUMBHBEM
crioco6oM MNPMBEOEeHHOW BHINEe CXeMb 1b.

CXEMA 1c. Ecaum R3 mnpencTaBjseT cobdboum -COOH-rpymnny, u R6

InpeocraBjAaeT cobom aToMm BoOIOopOoIa

R1 R2
F C/N&\F
9]
CTA/IHA 1

TH,0 / nupugus O

R1 R2

DCM O
TfO
R4
IIpomexyTouHoOE
IIpomexyTouHoe

coeqnHenne (C') coequmenue (C"')

F

O

P(Phl2 \_~_P(Ph)

Pd(OAc)2 / MeOH O.
DMF / CO MeOOC \

70°C R4
IIpomexyTouHoOe
coenunenne (C'")

CTAINA 2

Ha mnpuBeIeHHOM BHIIe B ITaHHOM NOKYMeHTe cxeMe 1C ONMCHBaeTCs
CUHTe3 IIPpOMEeXyTOUHHX coeOuHeHuyr (C'''), Kak oIpenejleHO BHIIe,
nyreMm obpaszsoBaHuga —-COOMe-rpynnsl M3 —OH-TpPYHOEL [IPOMEXYTOUHEIX
coemuHenut (C'), 1mme R1, R2 um R4 omnpenejieHH Bome B QopmyJse (I).
Ha cranum 1 cxemel 1c -OH-rpynmny Opeofpa3ylT B TPpUOJIATHY IPYIIILY

C IIOMOIIBIO, HallpVMep, T£20 B DCM C OCHOBaHMeM, HallpuMep,
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IVPUOMHOM, IIPM KOMHATHOM TeMIlepaType.

BaTeM [IOJIYyUeHHOe [IPOMEXYTOUHOE coeIMHeHM e (c'")
KapBOHUJIMPYIT Ha CcTaguu 2 cxemel 1c npu 2-10 6Gap CO 1pwm
OPpUOIIN3UTEJIEHO 70°C B cMecun MeOH wm DMF ¢ wmMcCHooJib30BaHmeEM,
HalpuMmep, Pd(dppf)Cl2 wmmm Pd(OAc)2 wmu P(Ph)2-(CH2)3-P(Ph)2 B
KayeCTBe KaTaJMTUUeCKOM CUCTEMEH.

B IOpyroM BapMaHTe OCYIMEeCTBJIEHMA HacToAlle'o U300peTeHud,
ecau R1 m R2 OOHOBPEMEHHO MIPEeNCTaBJIAKT CoBOOoM aToM meuTepus, ¥u R3
aBJjideTcd O TJIMYUHEIM oT —COOH-TpyIIIILL, IPeanoyYTUTEbHEM crioco®
CUHTesRa coenOuHeHUM OoopMyJiel (Ic) ommMcaH HMXe Ha cxeme 1d, koTopasa
ABJIAeTCHA BapMaHTOM of0melr CcxeMH 1.

CXEMA 1d. Ecam R1 wm R2 ofa [OpemacTaBJsaoT coOoOM  aTOME

neviTepusa, U R3 4BjsgeTcsa OTJIMUHBEIM OT —COOH-T'PYIIIH.
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CTAIMA 1
o
O {
F O Boc
o LF |
& \F
o’ o Coeaunnerne (c)
4
RS~ o= RS |
. Cs,CO5  Pd(dppfiCH -
N 2C0;  Pd(dppfiClz R3
R4 Huoxcan
HpomexyrouHoe
IIpomexyTouHoe

coeanuenue (E)
coegnHeHue (B)

;: ;\i -Boc

o CTA/INA 3
CTAJIS 2 1 ; r-p-R
TpubpoMHI MHPHIHHAA - - ~9::J8r RC g- H,
=
THF R3 l L / Cs,CO3  Pd(dppfiCl2
R4 Huoxcan, H,O
IIpoMe:xyTouHOE 80°C

coequHenne (F)

? CTAJIUA 4

\/): =\ HCl/ maokcan

s o
R6

R4
HpomexyrouHoe HpomexyTouHoe
coeqnHenue (G) coennHenne (H)

0 b b

if

:N‘_
\N’JKV/‘\ J ><«.«’\F
CTAIMA S F o

0 ? CTAJIHS 6 -
HQJ\/\F C\ LIAID4 / EGO \
“‘( R6 ) RS - Re
EDCI RS PN =y
DMF | () - »
R3S
Ra R4

IIpoMexyTounoe Pbopmyaa (Ic)
coeguHenue (J)

CorJlacHO cxeMme 1d [IPOMEXYTOUHOE coeIMHeHNEe (B),
IpencTaBJdplee cobou 3aMeleHHBN eHoJdTpudbIaT, IIOJIYUYeHHOe B
COOTBETCTBUM CO cTamuel 1 cxemel 1, OoOoBepTralT Ha CcTaIuM 1 CXeMH

1d peaxuum codveTaHmsa Cy3yKM C coeluMHeHreMm (c), (TpeT-OyTumi- (33)-
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3-[4- (rerpamMeTrii—-1, 3, 2-1nokcabopoJiaH—2-WJI) PEeHOKCHU ] IUPPOJIMINH—1 —
KapOOKCUIIaTOM) , C VCIIOJIb 30BaHMeEM, HallpuMep, KOMILJIEKCA
Pd(dppf)Cl2 ¢ DCM B KauyeCTBe KaTajJMz3aTopa B IMOKCaHe UM B
IPUCYTCTBUN OCHOBaHMH, HalpuMep, Cs2C03, npu KOMHAaTHOM’
TeMIlepaType.

3aTeM TIIOJIYUEeHHOE IIPOMeXyTOUHOe coenmHeHue (E) OpomMupyrT Ha
cramgum 2 cxeMH 1d C MCIOJIB30BaHMEM, HallpuMep, TpudbpoMMIa
nupuivHyusa B DCM miam THF Opy KOMHATHOM TeMIepaType.

STO IIOJIYyYeHHOEe IIPpOMeXyTOuHOe coenMHeHMe (F), Opencrapiganlee
cobom OpoMcoIepxallee IIPOM3BOOHOE, 3aTeM IIOoOBepraknT Ha cTaiuu 3
cxeMBl 1d BTOpOM peakluy coueTaHmsa Cy3yKM C DOOXOOANMUM OOPOHOBHM
peareHToM R6B(OR'")2, rne -B(OR')2-rpynmna OpencTaejsgeT CcoOou
BOPOHOBY KUCJIOTY WM NIMHAKOJIATHHM CJIOXHEM 20Mp, ¥ R6 ompemnesieH
BHIIE, C MCIOJb30BaHMeM, Halpumep, Kommekca Pd(dppf)Cl2 c DCM B
KauecTpe KaTajlM3aTopa B CMeCHM IOUOKCaHa M BOOEL M B IIPUCYTCTBUU
OCHOBaHMA, HamnpuMep, Cs2C03, NOpM KOMHATHOM TeMIepaType WIM IIyTeM
HarpeBaHMA OO TeMIlepaTyphl BO3BpaTa (QJIeI'MEl.

OCymeCTBJIART CHATUEe 3alMTE C N-TPpyHNOE STOTO IIOJIYYeHHOTO
IIPOMEXYTOUHOT'O COeOMHEHU I (G) Ha cranum 4 CXEeMEl 1d c
VCIIOJIb30BaHmMeM, Hanpumep, 4 H. pacTBopa HCl1 B 1OMOKCaHe IIpHU
KOMHAaTHOM TeMIlepaType.

[TonmyuyeHHOe NH-IIMPPOJUOMHOBOE IIPOMEXYTOUHOEe COeIMHEeHUE (H)
aMUIOIMPYIT Ha cTaguuM 5 cxemel 1d C MCIOOJB30BaHMEM, HallpuMep, 3-—
OTOPIPONIMOHOBOM KMCJOTE B DMF nOpM KOMHATHOM TeMIepaType C
VCIIOJIL30BaHUEM, HapuMep, l-sTmy—-3- (3-
OVIMe TUJIaMUHOIpOonuiI) kapbonumvmna (EDCI) B kadueCcTBe CpeICTBa MOJId
peaxkuMy CcodeTaHMud.

HakoHel, KkKapOOHWIIBHYI TIPYIIY IIOJYYEHHOT'O 3aTeM aMUIHOTO
[IPOMEXYTOUYHOTO COeOMHeHMsa (J) BOCCTaHaABJIMBAKT Ha CTaOIuM 6 CXeM:l
1d mo menTepuMpOBaHHOTO aMMHa OQopMyJiH (IcC) C TIOMOmbBK, HaIpUMep,
amoMomenTepuna JmTtusa (LiA1D4) B sdupe (Et20) 10OpmM  KOMHaTHOMU
TeMIleparype.

FEcam R3 miam RS mpencraBiageTrT cobow -OH-rpynmy, To 2Ta —-OH-
Tpylllla 3alliieHa, HalpuMep, B BUIe IMBAJIOMIIOBOIO CJIOXHOT'O 30upa.
CHATHME 3BalUMTH OCYMEeCTBJIAKT Ha [IOCJeOHeM cCcTaouuM 6, HalIpUMEeDp,

IyTeM BOCCTAHOBJIeHMS C nomombio LiAlD4.
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Cxema 2. llonyueHue peareHTa (1) cxemsl 1

CTAIHUA 1
XHpaIbHOE
R [_N-80C XHpalbHOe
5\ ’ ]
HO CTAIHSA 2
OH Coenunenne (b) ffﬂ::>N*BGC Al
PPR) 9 HCl/ nuokcan
T MeOH
0 -
O'B\E} A N f!£ !

CoenunHenne (c)

fs);CN H ha (AL 74_;
) R1 R2
O N

o R2

I>K;/f\F

(S)/C
KoCOy o
AneTOHHTPHT ¢|
40°C
o’B*O

-

O
(N
0
#
O

Coegunenne (d) PearenT (1)

CoTJlacHO IIpPUBEIEHHOM BBIIEe CcxXeMe 2 KOMMEePUeCKM ITOCTYIIHOE
coegMHeHMe (a) (4-(4,4,5, 5-TrerpameTuyi-1, 3, 2-auoxcabopojiaH—-2-
nil) GeHOJI) KOHIOEeHCHPYIT Ha cTagum 1 cxemel 2 B THF nOpm KOMHATHOM
TeMIlepaType c (R) -1-N-BoCc-3-TMIPOKCUINPPOJIUANHOM c
ucrnoJib30BanueM N, N,N',N'-TerpamerTmiazonukapbokcaMmuaa B KadecTBe
CpeICcTBa IOJd peaKlUMM COUYeTaHMAd.

OCymecTBJIAKT CHATHME 3allUTE C N-TPYIOE IIOJYYEeHHOTO TaKuM
oBpasoM CoeaMHeHMs (C) Ha cTaIuM 2 CcxeMH 2 B MeOH OpM KOMHaTHOM
TeMIIepaType C MCIOJb30BaHMEM KUCIOTHOTO CpenacTBa, Halpumep, 4 H.
pacTtBopa HCl B IOMokCcaHe.

3aTeM OCyMecCTBJIALT aJIKUMJIMPOBaHME  as30Ta OUPPOJMIOMHa  Ha
cramMmM 3 CXeMH 2 IIyTeM BBeleHMS B peakKuuo coelIuMHeHuda (d) cC
COOTBETCTRYIIINM 1, 1-nn3amMeneHHBM l-ranoreH-3-QTOpPIpPOIIaHOM,
HalpuMep, 1-ttog—-3-dTopmnpolaHoM B  alleTOHUTPUIIe B [IPUCYTCTBUU
KapboHaTa kKajgmsa (K2C03) npu nopubiamsmuTessHo 40°C.

HoBoe nmnpomexyTouHOe coenmHeHne (Al0), 1mme R3 mnpencraBJgeT
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cobom —-COOMe-rpynmny, R4 mpencraBiageT cobor aTtoM oTopa, M RS
opencraBJgeT coBolM aToM BOOOpOIa, MOXHO IIOJIydaTh COIJIaCHO CXeMe
peakumuy 3, IPOOEMOHCTPUPOBAHHOMW HIIKE.

Cxema 3. TloJIydeHMe IPOMEXYyTOUHOTO coenuHeHus (Al0)

0 CTAIHA 1 o CTAIMA 2
AlCl; / Tomyon Jlytunun / THO / DCM
~o 90°C HO
F F
IpomexyTouHOE IpomexxyTouHoe
coeqnHeHHe (A6) coeqnHeHHe (A7)
o CTAIHA 3 0
Et;N / Pd(OAc),/ DMF / MeOH
= |
o]
0 Cco
F 70°C o F
IIpomexyTouHOe IIpomexyTouHOe
coeqnHeHHe (A9) coequHeHHe (A10)

CorJjlacHO cxeMe 3 IpoMexyTouHoe coeIuMHeHMe (A6), (l-¢pTop-2-
MeTokcu—-5-okco-6, 7,8, 9-Tterparunpo-5H-6eH30 [ 7] aHHYJIEH) ,

IpeBpalaloT Ha CcTaluM 1 B COOTBETCTByKIee (QEHOJIBHOE IIPOMEXYTOUHOE
coemmHeHre (A7) nyremM o0pab®OTKM, HaIpUMEP, TPUXJIOPUIOM aJIOMUHMA
(A1C13) B ToJsyoJe Ipu OpudamsmTesbHo 90°C.

Sarem -OH-rpynny mnpeofbpal3yowT Ha cTagum 2 cxeMH 3 B
TEUQIaTHYR IPYyHIly OyTeM o00paBOoTKM C I[IOMOIBI OCHOBAaHMSA, HaAIIPUMEDP,
2, 6-IVMe TUINMPUIMHAa (JIYTHIOMHA) C MCIOJb30BaHMeM, Hanpumep, Tf£20
B DCM 1@pM KOMHATHOM TeMIepaType C IIOJIYUeHMEM IPOMEeXYyTOUHOTO
coenuHeHMsa (A9).

[lolyyeHHOE 3aTeM IIPOMEeXyTOUHOe coeluHeHre (A9), HaKOHell,
KapOOHUJIMPYIT Ha CTaIuM 3 CXeMH 3 B TIIPUCYTCTBUM OCHOBAaHMA,
HaIpUMeEpP, TPUBTUIIaM/HA (EL3N) u KaTajanusaropa, HaIpHUMeDp,
Pd(OAc)2, mpum 2-10 Gap CO B cMecu DMF m MeOH npm nOpubIM3UTEJIBHO
70°C ¢ 1moJgyueHMeM IIPOMEeXyTOUHOTO coeduHeHrs (Al0), MeTMIJIOBOTO
CJIOXHOTO s0pUpa (l1-pTOop-5-0KCO-6,7,8, 9-TeTparuapo—-5H-
BeHzo [ 7] aHHyJIeH 2-Kap®OHOBOMW KMUCJIOTH) .

B npuBemeHHHX BHImMEe cxeMax 1, la, 1lb, 1c, 1d, 2 m 3 MCXOIHEHEe
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COENMHEHMS W pPeareHTH, eCJM WMX IOoJIydeHMe He OIMCaHO B JaHHOM
OOKYMeHTe, ABJATCSA KOMMEepUuecCKM MOOCTYIIHBEIMM, HalpyuMep, oOT Sigma-
Aldrich, Fluka, Acros Organics, Alfa Aesar m T. II., WIXM OIMCAaHEH
B JIUTepaType, WY MOTYyT OBTB TIIOJIYUeHH crocobaMmu, KOTOPHE
ABJIAITCA M3BECTHHMM CHelMaJMCTy B OaHHOM oBJIacTH.

B OpYyITMX CBOMX acriekTax HacTodlmee  M300peTeHue TaKxe
npenycMaTpMBaeT COeIMHEeHMs, OIMcCaHHHe HMxe, Tne R1, R2, R3, R4,
R5 wm R6 omopenejieHH B OGopMyJie (I) BHIIE, KOTOPHE ABJIANTCH
IPUMEHVMEIMM B KadecTBe I[IPOMEXYTOUHHX COeOMHeHUNV WJIM pealeHTOB B

CHMHTes3e CcoeIMHeHUM QOpMyJiel (1), oONpelleJIeHHHX BHIIe, WM MX COJIEN.
R1 R2
F N></\F
o=
o R1
. . v
R5
FEN
o]

: O
© HO ﬁ—{\ R3
O F F R4

R1 R2
N></\ -Boc
F >/:N,Boc

O (@]
o)
Br Br
xro xXO xeo
R3
R3 R4 R3
R4 R4
(D) (E) (F)
O
NH N
N,Boc F
C/ O (@]
o)
O R6 R6 R6
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HexkoTopte COeOVHEHNSA COTIJIaCHO HacTodleMy n300peTeHND
ONMCaHE C MX CTPYKTYypOM, Ha3BaHMEM, CIOCOOOM IMOJIyUYeHMS UM ITaHHBEMU
aHalMz3a B I[IpUMBEIEHHOM HMXe Tabiuie 1, KkKoTopas SABJISAeTCA TOJBKO
WJIOCTPaTUBHOM M He OT'paHMUMBaeT OO0BEeM HaCTOoAmeTo M300peTeHUd.

Crioco®Or TIoJIiydeHMSa A, B mu C, ymooMa”HyTele B Tabiuue 1,
COOTBETCTBEHHO ONMCaHBE B HnpuMepax 1, 51 m 48 Huxe.

[lpuMeps C HOMepaMM, YyKa3aHHBEMM XUPHEM IpudToM B Tabiauie 1,
OOIIOJIHUTEJIBHO IIOOPOOHO ONMCAaHH Jajiee B HaHHOM IOOKYMEHTE.

[Tomyuenne crnexkTpok 1H AMP npm 400 m 500 MI'L OCyWeCcTBJAIM Ha

crnekTpoMeTpe Bruker Avance DRX-400 wm Bruker Avance DPX-500

COOTBETCTBEHHO, CO B3HAaUEeHMSAMM XUMMUeCKOTo cIBura (& B ppm) B
pacTBopuUTeJle IOUMeTMIICYyJibdokcun-de  (d6-DMSO), T[IpUBEeOEHHHEMM [IpU
2,5 ppm npu TeMiepatype 303 K. 3HaueHUS KOHCTAHTH B3aMMOIOENCTBUA
(J) HpuBeIeHH B I'epliax.

HaHHEe KUIOKOCTHOM xpoMaTorpadnn/Macc—CIeKTPH (LC/MS)
noJjyuanau Ha npudope UPLC Acquity Waters, wucnapuTeJIbHOM IeTeKTope
cBeTopaccesaHud Sedere u MacC—CIIEKTPOMEeTpe SQD Waters C
UCIIOJIb30BaHeM Yd-meTekTopa DAD 210<1<400 HM ¥ KOJOHKM Acquity
UPLC CSH C18 1,7 mMkM, pasmMep 2,1x30 MM, mDomBmxHasa ¢daza H20+0,1%
HCO2H/CH3CN+0,1% HCO2H.

Tabmmua 1.
Macca
LC/MS
MTpum Crioco
CTpykTyYpa HazsBaHue AMP (Macc
epH o) a/3ap
anm,
MH+) :
5-[4- 1H AMP (400
I [(35)-1- MIu, DMSO-d6, &
. OH (3= N ppm): 1,69 (m, 474
o bTopnponmn 1 H) ; 1,80
O‘ J1) IMPPOJI (dm, J=25,3 Tu,
OVH-3- 2 H) ; 1,98 (m,
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o
Q.
O

W) oKkCcude 2 H) ; 2,20 (m,
HMJI] —6— 3 H) ; 2,39 (m,
(4- 1 H) ; 2,48 (m,
TUOPOKCHUD 2 H) ; 2,54 (m,
eHWJI) — 1 H) ; 2,63 (m,
8, 9- 3 H) ; 2,80
OUTUOPO— (dd, J=0,4 "
TH- 10,4 Tu, 1 H) ;
Benszso[7]a 4,48 (td, J=6,1
HHYJIeH—-3— m 47,5 T'u, 2 H)
oJI ; 4,75 (m, 1 H)
; 6,19 (d,
J=2,6 TIm, 1 H)
; 6,55 (m, 3 H)
; 6,62 (d,
J=8,8 TIwm, 2 H)
; 6,72 (d,
J=8,8 Tu, 2 H)
; 6,92 (d,
J=8,6 TIwm, 2 H)
; 7,04 (d,
J=8,6 Twu, 1 H)
; 8,98 (s, 1 H)
; 9,28 (s, 1 H)
5-[4- 1H SAMP (400
[(3S5)-1- MI'u, DMSO-dé6, &
(3- ppm) : 1,069 (m,
bTopnponm 1 H) ; 1,79

JI) IUPPOoJIn
OVH—-3—
W] oKCcude
HMUJI] —6—
(3~
TUOPOKCHUD

eHMII) —

(dm, J=25,3 Iw,
2 H) ; 1,99 (m,
2 H) ; 2,19 (m,
3 H) ; 2,35-
2,68 (m,
2,80 (m,
4,47 (td,

7 H) ;
1 H)
J=6,0

474
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8, 9- n 47,5 T'u, 2 H)
OUTUOPO— ; 4,72 (m, 1 H)
TH- ; 6,20 (d,
Beuzo[7]a J=2,5 Tu, 1 H)
HHYJIeH—-3-— ; 6,48-6,55 (m,
OJI 3 H) ; 6,58
(dd, J=2,5 u
8,6 Imu, 1 H)
6,62 (d, J=8,6
I'm, 2 H) ; 6,74
(d, J=8,6 ITwu, 2
H) ; 6,96 (&,
J=8,2 TIm, 1 H)
; 7,00 (d,
J=8,2 TIm, 1 H)
; 9,00 (s, 1 H)
; 9,19 (s, 1 H)
1H SMP (400
5-[4- MI'1, DMSO-d6, O
[ (35)-1- ppm): 1,67 (m,
(3- 1 H) ; 1,78
dToprponm (dm, J=25,3 TIu,
JI) IUPPOoJIn 2 H) ; 2,00 (m,
OVH-3- 2 H) ; 2,17 (m,
uJl) okcude 1 H ; 2,30 (t,
HUJI] —6-— J=7,0 Tu, 2 H)
497
(1H- ;7 2,37 (m, 1 H)
MHOOJI-5- ; 2,44 (t,
ni) -8, 9- J=7,2 Tu, 2 H)
OUTUOPO— ; 2,53 (m, 1 H)
TH- ; 2,61 (m, 1 H)
Beuso[7]a ; 2,69 (m, 2 H)
HHYJIeH—-3- ; 2,78 (dd,

OJI

=6,4 m 10,4 Tu,

1 H) >

4,47
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(td, J=6,1 17

47,5 Tu, 2 H) ;
4,70 (m, 1 H) ;
6,21 (d, J=2,9

I'm, 1 H) ; 6,29

(¢, J=2,9 Tu, 1

H) ; 6,58 (m, 3
H) ; 6,74 (4,
J=8,8 TImu, 2 H)
; 6,85 (dd,

J=1,7 n 8,5 T,

1 H) ; 7,07 (d,
J=8,3 Tu, 1 H)
; 7,16 (d,
J=8,5 TIm, 1 H)
; 7,25 (t,
J=2,9 Tu, 1 H)
; 7,34 (s, 1 H)
; 8,99 (s, 1 H)

;10,97 (m, 1

H)

6-(2- 1H AMP (400

xJIop—4- MI'tu, DMSO-d6, &

dbTopdbeHnn ppem): 1,67 (m,

)-5-[4- 1 H) ; 1,79

[(35)-1- (dm, J=25,3 T,
i)V\/\F (3- 2 H) ; 2,03 (m,
q

dTopnponu 2 H) ; 2,15 (t,

JI) IUPPOoJIn
OVH—-3—
W] oKCcude
HMJI] -8, 9-
OIUTUIOPO—
TH-

Benszso[7]a

J=7,0 T,
; 2,20 (m, 1 H)
; 2,38 (m, 1 H)
; 2,46 (t,
J=7,2 Tu, 2 H)
;2,52 (dd, J=
3,2 n 10,4 H z,

2 H)

510




54

HHYJIeH—-3— 1 H ; 2,62 (m,

OJI 1 H) ; 2,69-

2,82 (m, 3 H) ;

4,47 (td, J=6,1

n 47,5 T'y, 2 H)

; 4,72 (m, 1 H)

; 6,20 (d,

J=2,7 Tmn, 1 H)

; 6,62 (dd,

J=2,7 u 8,3 TIu,

1 H ; 6,64 (d,

J=8,8 TIwu, 2 H)

;6,72 (4, J=

8,8 H z, 2 H) ;

7,04 (dt, J=2,7

m 9,0 I'm, 1 H)

; 7,10 (d,

J=8,3 Thy, 1 H)

; 7,17 (dd,

J=6,4 u 8,9 Tu,

1 H) ; 7,40 (dd

J=2,7 u 8,9 Tu,

1 H) ; 9,07 (s,

1 H)

6- (2- 1H AMP (400

xJIOp—4- MI'u, DMSO-d6, &

bTopbeHnn ppm): 1,67 (m,

g:?f\/\F )-5-[4- 1 H) ; 1,79

Q [(35)-1- (dm, J=25,3 T,
L) F (3- 2 H) ; 2,08 (m, |508

O‘ ! bTopnponm 2 H) ; 2,19 (m,

" J1) IMPPOJIN 3 H ; 2,37 (m,

OMH—-3— 1 H ; 2,46 (t,

W] oKkCcude J=7,2 Tu, 2 H)

HmJI] -8, 9-

; 2,53 (m, 1 H)
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OUTUIOPO— ; 2,61-2,83 (m,
TH- 4 H) ; 4,47
Benszso[7]a (td, J=6, 2 u
HHYJIeH-2— 47,6 T'u, 2 H) ;
oJI 4,72 (m, 1 H) ;
6,57 (s, 2 H) ;
6,60 (d, J=8,8
I'm, 2 H) ; 6,71
(m, 3 H) ; 7,02
(dt, J=2,6 u
9,0 T'u, 1 H) ;
7,17 (dd, J=6,4
m 9,0 IT'm, 1 H)
; 7,39 (dd,
J=2,6 mu 9,0 TIu,
1 H) ; 9,43 (s,
1 H)
1H AMP (400
5-14-
MI'1;, DMSO-dé6, &
[(38)-1-
(3- ppm): 1,70 (m,
1 H) ; 1,79
bToprnponu
(dm/ J:25,3 PLL,
JI) IUPPOoJIn
2 H) H 2,03 (ml
OMH—-3-—
| 5 2 H) ; 2,20 (m,
uJl]) okcude
QN/\/\F 3 H) ; 2,38 (m,
q HUJI] —6—
1 H) ; 2,47 (t,
O O (3- A 474
o J=7,2 Tu, 2 H)
TUIOPOKCHUD
O‘ ; 2,55 (dd,
HO eHMJI) —
J=3,2 u 10,4
8, 9-
T'n, 1 H) ; 2,66
OIVUTUOPO—
(m, 3 H) ; 2,80
TH-

Beuzo[7]a
HHYJIeH—2—

OJI

(dd, J=6,3 n
10,4 Tu, 1 H)
4,48 (td, J=o,1

n 47,5 T'u, 2 H)
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; 4,73 (m, 1 H)
; 6,48-6,55 (m,
5 H) ; 6,60 (d,
J=8,8 TIwu, 2 H)
; 6,69 (s, 1 H)
; 6,72 (d,
J=8,8 TIwu, 2 H)
; 6,94 (t,
J=8,0 Twu, 1 H)
; 9,15 (s, 1 H)
; 9,39 (s, 1 H)

HO l

6— (3-
XJIOp—2-—
MeTuJIQeHuU
Ja)-5-[4-
[ (35)-1-
(3-
bToprnponu
JI) IUPPOoJIn
OVH—-3—
uJl) okcude
HMJI] -8, 9-
OUTHMOPO—
TH-
BeHszo[7]a
HHYJIeH—2—

OJI

1H SAMP (400
MI', DMSO-dé6, &
ppm): 1,66 (m,
1 H) ; 1,79
(dm, J=25,3 T,
2 H) ; 2,01-
2,23 (m, 5 H) ;
2,20 (s,
2,35 (m,
2,45 (t,

3 H) ;
1 H) ;

J=7,2
I'nm, 2 H) ; 2,52
(m, 1 H) ;
2,60-2,82 (m, 4
4,47 (td,
47,5
4,72
(m, 1 H) ; 6,57
(d, J=1,5 Tu, 2
6,59 (d,
J=8,9 Twu, 2 H)
; 6,66 (d,
J=8,9 Twu, 2 H)
; 6,71 (t,
1 H)

H) >
J=o0,1 u
T'm, 2 H) ;

H)

J=1,5 Tu,

506
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; 6,97 (d,
; 7,03 (t,
; 7,21 (d,
; 9,41 (s, 1 H)
1H SAMP (400
MI't, DMSO-d6, 9§
ppm): 1,66 (m,
1 H) ; 1,79
(dm, J=25,3 Tu
6—(2— 7 14 14
2 H) ; 2,08 (m,
XJIOp—3-—
2 H) ; 2,18 (m,
bTopdbeHMI
3 H) ; 2,37 (m,
) =5~ 1[4~
1 H) ; 2,43 (t
[(33)-1- ’ ’
(3 J:7/2 PI—L/ 2 H)
; 2,52 (m, 1 H)
3:7/\/“¢ bTopnpornu ’ ’
g ; 2,62 (m, 1 H)
JI) IUPPOoJIn
L) My ; 2,78 (m, 3 H)|510
F OMH-3-
| ; 4,47 (td,
O‘ uJl]) okcude
Ho J=6,1 " 47,5
HMJI] -8, 9-
T'm, 2 H) ; 4,71
OUTUOPO—
(m, 1 H) ; 06,58
TH-
(s, 2 H) ; 6,60
Benzo[7]a
(d/ J:8,9 PU,, 2
HHYJIeH—2—
H) ; 6,70 (s, 1
0JI
H) ;6,72 (d,
; 6,99 (m, 1 H)
; 7,20 (m, 2 H)
; 9,46 (s, 1 H)
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6- (2-
bTop—-4-
MeTUJIQeHNU
a)-5-[4-
[(35)-1-
(3-
bTopnponu
JI) INPPOJIN
OUH—-3-
uil]) okcude
HMJI] -8, 9-
IUTUOPO—
TH-
BeHso[7]a
HHYJIeH-2—

OJI

1H AMP (400
MI'u, DMSO-d6, &
pem): 1,68 (m,
1 H) ; 1,79
(dm, J=25,3 Tu,
2 H) ; 2,03 (m,
2 H) ;0 2,12~
2,22 (m, 3 H) ;
2,23 (s, 3 H)
2,38 (m, 1 H) ;
2,47 (¢, J=7,2
I'm, 2 H) ,; 2,52
(m, 1 H) ; 2,63
(m, 1 H) ; 2,49
(¢, J=7,2 Twu, 2
H) ; 2,79 (dd,
J=6,3 n 10,4
T'm, 1 H) ,; 4,47
(td, J=6,3 u
47,5 T'u, 2 H) ;
4,71 (m, 1 H) ;
6,56 (s, 2 H) ;
6,59 (d, J=8,8
T, 2 H) ; 6,69
(s, 1 H) ; 6,71

(d/ J:8,8 PU,, 2

H) 6,82 (d,
J=8,0 Twu, 1 H)
; 6,87 (d,
J=11,3 Tu, 1 H)
; 7,00 (t,
J=8,0 Twu, 1 H)

; 9,41 (s, 1 H)

490
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10

6- (2-
brop-4-
TUOPOKCUD
eHmII) —5-
[4-[(38) -
1-(3-
bToprnponu
JI) INPPOJIn
OVH—-3—
uJl]) okcude
HMJI] -8, 9-
IUTUOPO—
TH-
BeHso[7]a
HHYJIeH—2—

OJI

1H AMP (400
MI't, DMSO-d6, &
pem): 1,69 (m,
1 H) ; 1,79

(dm, J=25,3 T,

2 H) ; 2,04 (m,
2 H) ; 2,13 (t,
J=7,0 Twu, 2 H)
; 2,20 (m, 1 H)
; 2,38 (m, 1 H)
; 2,46 (t,
J=7,2 Tu, 2 H)
; 2,53 (dd,
J=3,0 7 10,4
T, 1 H) ;
2,60-2,70 (m, 3
H) ; 2,79 (dd,
J=6,4 wu 10,4

T'm, 1 H) >
(td, J=0,1 "

4,47

47,5 T'u, 2 H) ;
4,73 (m, 1 H) ;
6,40 (dd, J=2,6
nm 11,9 T, 1H)
; 6,42 (dd,
J=2,6 u 8,7 Tu,
1H) ; 6,54 (m,
2 H) ; 6,60 (d,
J=8,8 TIm, 2 H)
; 6,69 (s, 1 H)
; 6,72 (d,
J=8,8 TITwu, 2 H)
; 6,89 (t,
J=8,7 Tmu, 1 H)

;9,39 (s, 1 H)

492
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; 9,70 (s, 1 H)

5-[4-

[ (3S5)-1-
(3-
dToprponmu

JI) IUppOoJin
OVH-3-

ni] okcupe

1H AMP (400

MI'u, DMSO-d6, &
ppm): 1,69 (m,
1 H) ; 1,80
(dm, J=25,3 T,
2 H) ; 2,02 (m,
2 H) ; 2,20 (m,
3 H) ; 2,39 (m,
1 H) ; 2,48 (t,
J=7,2 Tu, 2 H)
;2,54 (dd, J=
3,2 n 10,4 H z,

1 H) ; 2,63 (m,

§ HMJI] —6-— 3 H) ; 2,80
11 St (4- A (dd, J=6,4 w474
) O‘ TUOPOKCUd 10,4 Tu, 1 H) ;
eHWUJI) — 4,48 (td, J=o0,1
8,9- n 47,5 T'y, 2 H)
OUTUOPO— ; 4,73 (m, 1 H)
TH- ; 6,52 (m, 4 H)
Benuso[7]a ; 6,00 (d, J=
HHYJIeH—-2- 8,8 H z, 2 H) ;
oJI 6,68 (s, 1 H) ;
6,71 (d, J=8,8
I'm, 2 H) ; 6,91
(d, J=8,8 T, 2
H) ; 9,23 (s, 1
H) ; 9,32 (s, 1
H)
5-14- 1H AMP (400
[ (33)-1- MI'n, DMSO-d6, &
12 (3- A ppm): 1,67 (m, | 497
dTopnponmn 1 H) ; 1,78

JI) IUPPOJIn

(dm, J=25,3 TIu,




6l

OVH—-3-—
W) okcude
HWUJI] - 6-
(1H-
MHIOOJI—5-—
ni) -8, 9-
OIUTUOPO—
TH-
Benso[7]a
HHYJIeH-2—

OJI

2 H) ; 2,03 (m,
2 H) ; 2,15 (m,
1 H) ; 2,30 (t,
J=7,0 Twu, 2 H)
; 2,37 (m, 1 H)
; 2,45 (t,
J=7,2 Tu, 2 H)
; 2,51 (m, 1 H)
; 2,61 (m, 1 H)
; 2,770 (t,
J=7,0 Twu, 2 H)
; 2,77 (dd,
J=6,4 n 10,4
I'm, 1 H) , 4,46
(td, J=6,1 n
47,5 T'u, 2 H) ;
4,69 (m, 1 H) ;
6,28 (t, J=2,8
I'm, 1 H) ; 6,53
(d, J=8,8 Twu, 2
H) ; 6,55 (m, 2
H) ; 6,68 (d,
J=1,5 Tu, 1 H)
; 6,73 (d,
J=8,8 TIm, 2 H)
; 6,84 (dd,

J=1,8 mu 8,5 I,

1 H ; 7,
J=8,5 TIu,
; 7,23
J=2,8 TIu,
; 7,32
J=1,8 TIu,
; 9,38 (s

; 11,90

13 (4,
1 H)
(t,

1 H)
(d,

1 H)

, 1 H)
(t,
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1H AMP (400
MI't, DMSO-d6, &
ppm): 1,68 (m,
1 H) ; 1,79
(dm/ J:25,3 PU‘,
2 H) ; 2,00-
2,23 (m, 4 H) ;
6—(4— 7 7
2,12 (s, 3 H) ;
XJIOp—3-—
2,38 (m, 1 H) ;
MeTUJIQeHNU
2,46 (t, J=7,2
J)-5-[4-
I'm, 2 H) ; 2,53
[(33)-1- ’ ’
(m 1 H) ;
(3- '
2,59-2,81 (m, 5
Q/\/\F dToprpomnu ' ' '
g H) ; 4,47 (td,
13 O ¢l JI) IAPPOJIN Soe
J=6,1 u 47,5
Q OVH-3- ’ ’
T'u, 2 H) ; 4,72
Ho mi] okcudpe
(m, 1 H) ; 6,50
HMJI] -8, 9-
(s, 2 H) ; 6,59
OUTUOPO—
(d/ J:8,8 PU,, 2
TH-
H) ; 6,065 (d,
Benzo[7]a
HHYJIeH-2—
; 6,70 (s, 1 H)
0JI
; 7,01 (d,
; 7,09 (dd,
J=2,4 mu 8,5 TIuu,
1 H) ; 7,18 (d,
=2,4 Tu, 1 H) ;
9,39 (s, 1 H)
5-14- 1H SAMP (400
[(35)-1- MI'u, DMSO-dé6, &
14 (3= ppm): 1,69 (m, | 477
¢Topnponu 1 H) ; 1,79
JI) IMPPOJIN (dm, J=25,3 Tu,
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OVH—-3-—
W) okcude
HWUJI] - 6-
(3-dTop-
4-
OUPUONIT) —
8, 9-
OIUTUOPO—
TH-
BeHso[7]a
HHYJIeH-2—

OJI

2 H) ; 2,05 (m,
2 H) ; 2,20 (m,
3 H) ; 2,38 (m,
1 H) ; 2,45 (t,
J=7,3 Tu, 2 H)
; 2,53 (m, 1 H)
; 2,60-2,71 (m,
3 H) ; 2,79

(dd, J=6,1 u
10,4 Tu, 1 H) 7
4,46 (td, J=6,1
m 47,5 IT'u, 2 H)
; 4,73 (m, 1 H)
; 6,59 (m, 2 H)
; 6,63 (d,
J=8,9 TIu, 2 H)
; 6,73 (m, 3 H)
; 7,25 (dd,
J=5,0 mu 6,4 Tu,
1 H) ; 8,24
(dd, J=1,7 n
5,0 Tu,

8,37 (d,

1 H)
J=1,7
I'm, 1 H) ; 9,50

(s, 1 H)

15

6- (4-
XJIOp—2-—
bTopdeHMII
)=-5-14-

[ (35)-1-
(3-
bToprnponu
JI) IUPPOoJIn
OVH—-3—

W] oKkCcude

1H AMP (400
MI'u, DMSO-dé6, &
1,70 (m,

1,79

ppm) :
1 H) ;
(dm, J=25,3 TIu,
2 H) ; 2,06 (m,
2 H) ; 2,13-
2,24 (m,
2,39 (m,
2,47 (t,

3 H) ;
1 H) >
J=7,2

510
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HmJI] -8, 9-
OUTUOPO—
TH-

Benszso[7]a

I'm, 2 H) ; 2,53
(m, 1 H) ; 2,73
(m, 1 H) ; 2,70
(¢, J=7,2 Tu, 2

HHYJIeH-2- H) ; 2,80 (dd,
OJI J=6,3 u 10,4
T'm, 1 H) ; 4,47
(td, J=6, 3 u
47,5 T'u, 2 H) ;
4,73 (m, 1 H) ;
6,58 (s, 2 H) ;
6,62 (d, J=8,8
I'm, 2 H) ,; 6,70
(s, 1 H) ; 6,72
(d, J=8,8 Tu, 2
H) ; 7,11 (dd,
J=2,2 u 8,2 Tu,
1 H ; 7,18 (t,
J=8,2 Tm, 1 H)
; 7,27 (dd,
J=2,2 nu 9,9 TIu,
1 H) ; 9,41 (s,

1 H)
6- (4- 1H AMP (400
xJIOp—3- MI'u, DMSO-d6, &
bTopbeHnn pem): 1,70 (m,
)=5-[4- 1 H) ; 1,80
Q“/\AF [ (3S)-1- (dm, J=25,3 Tm,

e CIF (3- 2 H) ; 2,06 (m, £10

bTopnponu 2 H) ; 2,15-
. O‘ JI) IMPPOJI 2,19 (m, 3 H) ;
OMH-3- 2,39 (m, 1 H) ;
nil] okcude 2,48 (m, 2 H) ;
HmJI] -8, 9- 2,55 (m, 1 H) ;
OIUTUOPO— 2,68 (m, 3 H) ;
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TH-
Beuzo[7]a
HHYJIeH—2—

OJI

2,80 (dd, J=6,3
m 10,4 T, 1 H)
; 4,47 (td,
J=6,1 u 47,5
I'm, 2 H) ; 4,78
(m, 1 H) ; 6,57
(s, 2 H) ; 6,67
(d, J=8,8 Tu, 2
H) ; 6,69 (s, 1
H) ; 6,75 (4,
J=8,8 TIwu, 2 H)
; 6,94 (dd,
J=2,0 u 8,5 Tu,
1 H) ; 7,13
(dd, J=2,0 u
11,0 Tu, 1 H) 7
7,34 (t, J=8,5
I'm, 1 H) ,; 9,42
(s, 1 H)

17

6- (4-
bTop-2-
MeTUJIQeHn
Jg)-5-[4-
[ (33)-1-
(3-
bToprnponu
JI) IMPPOoJIn
OVH—-3—
nJl]) okcude
HMJI] -8, 9-
OUTMOPO—
TH-
BeHzo[7]a
HHYJIeH-2—

OJI

1H SAMP (400
MI'u, DMSO-d6, &
ppem) : 1,08 (m,
1 H) ; 1,79
(dm, J=25,3 Twu,
2 H) ; 2,02-
2,24 (m, 5 H) ;
2,12 (s, 3 H)
2,38 (m, 1 H) ;
2,45 (t, J=7,2
I'm, 2 H) ; 2,52
(dd, J=3,0 u
10,4 Tu, 1 H)
2,59 - 2,82 (m,
4 H) ; 4,47
(td, J=0,1 u

490
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47,5 T'm, 2 H) ;
4,71 (m, 1 H)
6,55 (s, 2 H) ;
6,58 (d, J=8,8

I'm, 2 H) ; 6,67
(d, J=8,8 Iwu, 2
H) ; 6,70 (s, 1
H) ; 6,74 (dt,
J=3,1 nu 8,9 TIu,
1 H) ; 6,93
(dd, J=3,1 u

10,4 Tu, 1 H) ;

18

7,02 (dd, J=6,6

m 8,9 ITu, 1 H)

; 9,34 (s, 1 H)

1H SMP (400

MI'u, DMSO-dé6, &

m): 1,68 m

6= (2, d- ppm) / (m,

1 H) ; 1,79
ouxJjopbeH

(dm/ J:25,3 PLL,
mi)-5-[14-

2 H) ; 2,06 (m,
[ (35)-1-

2 H) ; 2,18 (m,
(3-

3 H) ; 2,38 (m,
bToprponu

JI) IUMPPOoJIN
OVH—-3—
nJl]) okcude
HMJI] -8, 9-
OIUTUIPO—
TH-
BeHszo[7]a
HHYJIeH—2—

OJI

1 H) ; 2,48 (t,

; 2,53 (m, 1 H)
; 2,62 (m, 1 H)

; 2[ 69_2, 82 (m,

3 H) ; 4,47
(td, J=6,1 u
47,5 T'm, 2 H) ;
4,72 (m, 1 H) ;
6,57 (s, 2 H) ;
6,01 (d, J=8,8

I'm, 2 H) ; 6,70

526




6’7

(s,
(d,
H)
J=8,

.
14

1 H) ; 6,72

J=8,8 Iu,
;7,14
8 T, 1

2
(d,
H)

7,23 (dd,

J=2,5 u 8,8 Iuu,

19

5-[4-
[(3S)-1-
(3=
bToprnponu

JI) IMPPOoJIn
OVH—-3—
uJl]) okcude
HWUJI] - 6-
(1H-
MHIOOJI—6—
ui) -8, 9-
IUTUIOPO—
TH-
BeHzo[7]a
HHYJIeH-2—

OJI

1 H) ; 7,54 (d,
J=2,5 Tu, 1 H)
; 9,42 (s, 1 H)

1H SAMP (400
MI't, DMSO-d6, &
ppm): 1,67 (m,

1 H) ; 1,78
J=25,3 Twu,

(dm,
2 H)
2 H)

1 H)

2,40
2,43
T,
(m,
(m,
(t,
H)
J=6,
T,
(td,
47,5
4,70
6,30
T,
(d,
H)
H)
H)

; 2,03
; 2,15

(m, 3 H)

(m,

(m,

2,,25-

.
4

(¢, J=7,2
2 H) ; 2,52
1 H) ; 2,61
1 H) ; 2,69

J=7,0 Ti,

2

;2,77 (dd,

4 u 10,4
1 H) ; 4,47

J=6,1
T'm, 2 H)
(m, 1 H)

u

.
14

.
14

(t, J=2,8
1 H) ; 6,53

J=8,8 Iu,
6,55 (s,
6,70 (s,

;6,73

2
2
1
(d,

497
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; 6,79 (dd,
J=1,6 mu 8,3 TIuu,

1 H ; 7,15 (s,
1 H ; 7,24 (t,
; 7,31 (d,
J=8,3 Tu, 1 H)
; 9,35 (s, 1 H)
; 10,89
(t,J=2,8 T, 1
H)
1H AMP (400
MI'u, DMSO-d6, &
ppm): 1,62 (m,
1 H) ; 1,77
5-[4-
(dm, J=25,3 Tu
[(38)—1“ ’ ’ ’
2 H ; 2,00 (m
(3_ ) 7 4
2 H) ; 2,13 (m,
bToprponu
1 H ; 2,31 (m,
JI) IUPPOoJIn
3 H) ; 2,41 (t,
OVH-3-
J=7,2 T1 2 H)
3:7/\/“¢ nil] okcudbe ’ ’
o ; 2,57 (m, 2 H)
O HUJI] —6—
20 A . 497
Q . (1H- ; 2,74 (m, 3 H)
= ; 4,46 (td,
O‘ MHOOJI-4-
"o J=6,1 wm 47,5
ui) -8, 9-
T'i, 2 H) ; 4,65
OIUTUOPO—
(m, 1 H) ; 6,25
TH-

Beuzo[7]a
HHYJIeH-2—

OJI

(d, J=3,0 T, 1
H) ; 6,44 (4,
2 H)
2 H)

J=8,8 TIuu,
; 6,58 (s,
; 6,72 (m, 3 H)
; 6,71 (s, 1 H)
; 6,89 (t,




69

J=8,3 Twu, 1 H)
; 7,15 (d,
J=8,3 Twu, 1 H)
; 7,22 (7,
J=3,0 Tu, 1 H)
;9,38 (s, 1 H)

; 11,00 (m, 1

21

5-[4-
[(3S)-1-
(3=
bToprnponu

JI) IMPPOoJIn
OVH—-3—
uJl]) okcude
HWUJI] - 6-
VMHIOJIMH—
5-mn-8, 9-
OIUTUIPO—
TH-
BeHzo[7]a
HHYJIeH—2—

OJI

H)

1H SMP (400
MI'u, DMSO-d6, &
pprm) : 1,70 (m,
1 H) ; 1,80

(dm, J=25,3 TIwu,
2 H) ; 2,01 (m,
2 H) ; 2,19 (m,
3 H) ; 2,39 (m,
1

H) ; 2,42~
2,57 (m, 3 H) ;
2,61 (m, 3 H) ;
2,82-2,92 (m, 3
H) ; 3,38 (m, 2
H) ; 4,47 (td,
J=6,1 u 47,5
T'u, 2 H) ; 4,75
(m, 1 H) ; 5,39
(s, 1 H) ; 6,24

(d/ J:8,0 PU,, 1

H) ; 6,51 (s, 2
H) ; 6,60 (d,
J=8,8 ITu, 2 H)
; 6,64 (m, 2 H)
; 6,72 (d,
J=8,8 ITwu, 2 H)
; 6,81 (s, 1 H)

; 9,30 (s, 1 H)

499
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22

5-[4-

[ (3S5)-1-
(3=
dToprponmu

JI) IMPPOJIN
OVH-3-
ui] okcude
HUJT] —6-—
(1H-
IMPPOJIo [ 2
r 3=

b] nupmuon=e
-5-ni) -
8, 9-
OIUTUIPO—
TH-
BeHzo[7]a
HHYJIeH—2—

OJI

1H AMP (400
MI't, DMSO-d6, &
pem): 1,67 (m,
1 H) ; 1,78

(dm/ J:25,3 PLL,
2 H) H 2, 07 (m/
2 H) H 2, 17 (m/

1 H) ; 2,29-
2,40 (m, 3 H)
2,44 (t, J=7,2
I'm, 2 H) ,; 2,52
(m, 1 H) ; 2,61
(m, 1 H) ; 2,71
(¢, J=7,0 Tu, 2
H) ; 2,78 (dd,
J=6,4 " 10,4
I'm, 1 H) ,; 4,46

(td, J=6,1 n

47,5 T'u, 2 H) 3
4,71 (m, 1 H) ;
6,32 (dd, J=2,0
n 2,9 I'u, 1 H)
; 6,57 (s, 2 H)
; 6,59 (d,
J=8,8 TIwu, 2 H)
; 6,70 (s, 1 H)
; 6,74 (d,
J=8,8 TIwu, 2 H)
; 7,38 (t,
J=2,9 Tu, 1 H)
; 7,77 (d,
J=2,9 Tu, 1 H)
; 7,89 (d,
J=2,9 Tu, 1 H)

;9,39 (s, 1 H)

498
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; 11,49 (t,

o

6- (2-
XJiop-4-
MeTUJIQeHHU
Ja)-5-[4-
[(35)-1-
(3-
bTopnponu

JI) INPPOJIN

1H SMP (400
MI', DMSO-d6, &
ppm): 1,67 (m,
1 H) ; 1,79
(dm, J=25,3 T,
2 H) ; 2,05 (m,
2 H) ;o 2,11-
2,22 (m, 3 H) ;
2,23 (s, 3 H) ;
2,38 (m, 1 H) ;
2,45 (t, J=7,2
I'm, 2 H) ,; 2,52
(m, 1 H) ;
2,58-2,83 (m, 4

23 H) ; 4,47 (td, | 506
OQ OVH-3- ’ ’
O‘ ! J=6,1 " 47,5
o nui] oxkcude
I'm, 2 H) ; 4,71
HMJI] -8, 9-
(m, 1 H) ; 6,50
OUTUOPO—
(s, 2 H) ; 6,58
TH-
(d, J=8,8 Iu, 2
Beuzo[7]a
H) ; 6,72 (s, 1
HHYJIeH—2—
H) ; ©o,72 (d,
0JI
; 6,92 (d,
; 6,99 (d,
; 7,21 (s, 1 H)
; 9,41 (s, 1 H)
TpeT— 1H AMP (400
OyTuia-4- MI'u, DMSO-d6, O
24 563
[5-[4- ppm): 1,38 (s,
[(3S)-1- 9 H) ; 1,70-
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(3- 2,08 (m, 9 H) ;
brToprponu 2,24 (m, 1 H) ;
JI) INPpPOJIn 2,40 (m, 1 H) ;
OVH-3— 2,45-2,57 (m, 4
W] okcude H) , 2,60 (dd,
HWJI] —-2-— J=3,01 " 10,4
TUOPOKCU— I'm, 1 H) ,; 2,67
8, 9- (m, 1 H) ; 2,83
OUTUOPO— (dd, J=0,4 u
TH- 10,4 Tu, 1 H) ;
GeHso[7]a 3,24 (m, 2 H) ;
HHYJIeH- 6— 3,71 (m, 2 H)
mwi]-3, 6- 4,49 (td, J=¢6,1
OUTUOPO— m 47,5 IT'u, 2 H)
2H- ; 4,80 (m, 1 H)
OVPUONH— ; 5,48 (m, 1 H)
1- ; 6,52 (m, 2 H)
KapBOOKCUII ; 6,64 (s, 1 H)
arT ; 6,74 (d,
J=8,8 TIm, 2 H)
; 6,91 (d,
J=8,8 TIm, 2 H)
; 9,34 (s, 1 H)
5-[4- 1H SAMP (400
[ (33)-1- MI'n, DMSO-d6, &
(3= ppm): 1,69-1,89
dTopnponu (m, 3 H) ;
JI) IUPPOJIn 1,93-2,08 (m, 6
. OVH—-3— H) ; 2,14 (s, 3 477
W) oKkCcude H) ; 2,20-2,32
HIMJI] —6- (m, 3 H) ; 2,40
(1-MeTmJI— (m, 1 H) ;
3, 6- 2,46-2,55 (m, 4
OUTUOPO— H) ; 2,60 (dd,
2H- J=3,0 u 10,4
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MUPUINH—
4d-wmi1) -
8,9-
OUTUOPO—
TH-
BeHnzo[7]a

HHYJIeH-2—

T'm, 1 H) ; 2,69
(m, 1 H) ; 2,75
(m, 2 H) ; 2,84
(dd, J=6,3 u
10,4 Tu, 1 H)
4,49 (td, J=0,1
n 47,5 T'u, 2 H)

26

oJlI ; 4,81 (m, 1 H)
; 5,42 (m, 1 H)
; 6,51 (s, 2 H)
; 6,63 (s, 1 H)
; 6,73 (d,
J=8,8 TIwu, 2 H)
; 6,91 (d,
J=8,8 TIm, 2 H)
; 9,31 (s, 1 H)
1H SIMP (400

5-[4-

[(38)-1- MI'u, DMSO-d6, &

(3 ppm): 1,70-1,89

bToprnponu m, > ) ’

JI) IUPPOoJIn
OVH—-3-—
uil) okcude
HWUJI] - 6-—
(1,2,3,6-
TeTpaTuUIp
ONIUPUIUH—
4-m) -

8, 9-
OIUTUIOPO—
TH-
BeHzo[7]a
HHYJIeH—2—

OJI

1,93-2,08 (m,
H) ; 2,15 (m,
H) ; 2,25 (m,
H) ; 2,40 (m, 1
H) ; 2,45-2,55

N = TS

(m, 4 H) ; 2,60
(dd, J=3,0 u
10,4 Tu, 1 H)
2,65 (m, 3 H) ;
2,83 (dd, J=6,3
n 10,4 Tmu, 1 H)
; 3,11 (m, 2 H)
; 4,48 (td,
J=o6,1 u 47,5
I'm, 2 H) ; 4,81

434
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(m, 1 H) ; 5,44
(m, 1 H) ; 6,51
(s, 2 H) ; 6,53
(s, 1 H) ; 6,73

(d, J=8,8 T, 2
H) ; 6,92 (4,
J=8,8 TIwu, 2 H)
; 9,31 (s, 1 H)

277

O

o/

A0

6— (4-
STOKCU—-2-—
MeTuIIbeHn
Jg)-5-[4-
[(35)-1-
(3-
dToprponm
JI) IUPPOoJIn
OVH—-3-—
uil) okcude
HMJI] -8, 9-
OIUTUIPO—
TH-
BeHzo[7]a
HHYJIeH—2—

OJI

1H SAMP (400
MI'1t, DMSO-d6, 9§
pem): 1,29 (t,

J:7/1 PI—L/ 3 H)
; 1,68 (m, 1 H)
7 l/ 79 (dm,

J=25,3 T'u, 2 H)
; 1,99-2,23 (m,
5 H) ; 2,08 (s,
3 H) ; 2,35 (m,
1 H) ; 2,46 (t,
J=7,2 Tu, 2 H)
; 2,53 (m, 1 H)
; 2,59-2,81 (m,
4 H) ; 3,94 (q,
J=7,1 Tu, 2 H)
; 4,47 (td,
J=6,1 u 47,5
T'm, 2 H) ; 4,70
(m, 1 H) ; 6,55
(m, 4 H) ; 6,59
(dd, J=2,5 u
8,7 T,
6,66 (m, 3 H) ;
6,70 (s, 1 H) ;
6,90 (d, J=8,7

1 H)

T'm, 1 H) ; 9,36

516
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(s, 1 H)

1H AMP (400
MI'u, DMSO-dé6, &
1,69 (m,

1,80

pprm) :
1 H) ;
(dm, J=25,3 Twu,
2 H) ; 2,05 (m,
2 H) ; 2,19 (m,

66— 1 H) ; 2,20 (t,
(beH30ObYDP J=7,0 Twu, 2 H)
aH-5-wuy) - ; 2,35-2,80 (m,
5-[4- 6 H) ; 2,70 (t,
[(35)-1- J=7,0 Tu, 2 H)
(3- ; 4,46 (td,
QN/\AF dTopnponm J=6,1 u 47,5
- - JI) INPPOJIn A T'u, 2 H) ; 4,73 195
OMH-3- (m, 1 H) ; 6,58
o O‘ ui] oxkcude (m, 4 H) ; 6,70
HMJI] -8, 9- (s, 1 H) ,; 6,72
OUTUOPO— (d, J=8,8 TITu, 2
TH- H) ; 6,82 (dd,
Benuso[7]a J=1,1 n 2,5 Tu,
HHYJIeH-2— 1 H) ; 7,05 (4,
oJI J=2,0 mu 8,7 TIu,
1 H) ; 7,37 (d,
J=8,7 Tu, 1 H)
; 7,42 (d,
J=2,0 Tu, 1 H)
; 7,91 (d,
J=2,5 Tma, 1 H)
; 9,39 (s, 1 H)
C/N/\/\F 6- (2 1H AMP (400
- O\ brTop-4- N MI't, DMSO-d6, & coe
MeToKCcHudpe ppm): 1,69 (m,
" O‘ HMII) —5- 1 H) ; 1,79
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[4-1(38) -
1-(3-
brToprponu
JI) IUPPOoJIn
OVH—-3-—
W] okcude
HMJI] -8, 9-
OIUTUOPO—
TH-
BeHso[7]a
HHYJIeH-2—

OJI

(dm, J=25,3 Tu,
2 H) ; 2,03 (m,
2 H) ; 2,15 (t,
J=7,0 Twu, 2 H)
; 2,20 (m, 1 H)
; 2,39 (m, 1 H)
; 2,47 (t,
J=7,2 Tu, 2 H)
; 2,53 (m, 1 H)
; 2,60-2,71 (m,
3 H) ; 2,79
(dd, J=6,4 u
10,4 Tu, 1 H) ;
3,71 (s, 3 H) ;
4,48 (td, J=6,1
m 47,5 IT'u, 2 H)
; 4,72 (m, 1

; 6,55 (s, 2 H)
; 6,060 (m, 3

; 6,65-6,73 (m,
4 H) ; 7,02 (t,
J=8,9 Tu, 1 H)
; 9,40 (s, 1 H)

30

bTopnponm
JI) IUPPOJIn
OVH—-3—
W) oKkCcude
HWUJI] - 6-—
(2-MeTmI—
1H-munmoJs—
5-ui) -

8, 9-

1H SAMP (400
MI'u, DMSO-d6, &
pem): 1,61-1,87
(m, 3 H) ; 2,02
(m, 2 H) ; 2,15
(m, 1 H) ;
2,22-2,80 (m,
13 H) ; 4,47
(td, J=6,1 u
47,5 Tm, 2 H) ;
4,70 (m, 1 H) ;
5,95 (s, 1 H)

511
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OIUTUOPO—
TH-
Benszso[7]a

HHYJIeH-2—

6,52 (m, 4 H) ;
6,65-6,79 (m, 4
H) 7,02 (4,
J=8,5 Tu, 1 H)

31

O
A0

oJI ; 7,16 (s, 1 H)
; 9,31 (s, 1 H)
; 10,76 (m, 1
H)
1H SMP (400
MI'u, DMSO-d6, &
ppm): 1,65 (m,
1 H) ; 1,79
(dm, J=25,3 T,
2 H) ; 1,98-
6-(2,3- 2,22 (m, 5 H) ;
ovMe Tuiidhe 2,10 (s, 3 H) ;
HMJI) —5- 2,19 (s, 3 H) ;
[4-[(3S) - 2,36 (m, 1 H) ;
1-(3- 2,45 (¢, J=7,2
dbTopnponu I'u, 2 H) ,; 2,52

JI) IUPPOoJIn
OVH—-3-— A
uil) okcude
HWUII] -8, 9-
OIUTUIPO—
TH-
BeHzo[7]a
HHYJIeH—2—

OJI

(m, 1 H) ;
2,59-2,70 (m, 2
HY ;, 2,72 (m, 2
H) ,; 4,46 (td,
J=6,1 u 47,5
Tu, 2 H) ; 4,70
(m, 1 H) , 06,54
(d, J=8,8 TITwu, 2
H) ;, 6,57 (s, 2
H) ; 6,65 (d,
J=8,8 TITwu, 2 H)
; 6,70 (s, 1 H)
; 6,79 (d,
J=7,8 Twu, 1 H)
; 6,77 (t,

486
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; 6,92 (d,

; 9,38 (s, 1 H)

32

(I
OFat
S0

6— (4-
XJIOp—-2-—
MeTuIIbeHn
Jg)-5-[4-
[(35)-1-
(3-
bropnponu
JI) IMPPOoJIn
OVH-3-
uJl] okcude
HMJI] -8, 9-
OIUTUIPO—
TH-
BeHzo[7]a
HHYJIeH-2—

OJI

1H AMP (400
MI'u, DMSO-dé6, &

ppm): 1,67 (m,

1 H) ; 1,79
(dm, J=25,3 T,
2 H) ; 2,00-

2,24 (m, 5 H) ;
2,13 (s, 3 H) ;
2,36 (m, 1 H) ;
2,45 (t, J=7,2
I'm, 2 H) ,; 2,52
(m, 1 H) ;
2,59-2,81 (m, 4
H) ; 4,47 (td,
J=6,1 u 47,5
T'm, 2 H) ; 4,72
(m, 1 H) ; 6,55
(s, 2 H) ; 6,58
(d, J=8,8 Tu, 2

H) 6,65 (d,
J=8,8 ITwu, 2 H)
; 6,71 (s, 1 H)
; 7,02 (d,
J=8,2 Twu, 1 H)
; 7,10 (d,
J=8,2 Tu, 1 H)

; 7,19 (s, 1 H)
; 9,40 (s, 1 H)

506




79

1H AMP (400
MI't, DMSO-d6, &
ppm): 1,66 (m,
1 H) ; 1,79
(dm, J=25,3 T,
2 H) ; 2,00-
6— (3-
2,23 (m, 5 H) ;
bTop-2- ’ ’
2,03 (s, 3 H) ;
MeTUJIQeHNU
2,36 (m, 1 H) ;
J)-5-[4-
2,44 (t J=7,2
[(35)—1— 7 7 7
(3- I'm, 2 H) ; 2,53
(m 1 H) ;
§i?/\/\p dTopnpomnu ’
0 2,59-2,80 (m, 4
33 O JI) IMPPOJIN 190
H ;4,47 td
Q F OUH—-3- ) ’ (td,
J=6,1 u 47,5
o OO W] okcugpe
T'm, 2 H) ; 4,71
HMJI] -8, 9- ’ ’
(m, 1 H) ; 6,55
OUTUOPO—
(s, 2 H) ; 6,58
TH- ’ ’
(d, J=8,8 Iu, 2
Benzo[7]a
H) ; 6,65 (d,
HHYJIeH-2—
0JI
; 6,71 (s, 1 H)
; 6,88 (d,
; 6,92 (m, 1 H)
; 7,16 (m, 1 H)
; 9,41 (s, 1 H)
6— (6- 1H AMP (400
STOKCU—-3— MI'u, DMSO-dé6, &
N
g:}/\V/\F IUPUONIT) — pem): 1,26 (t,
qQ
. O , 0| 5-[4- J=7,1 Tu, 3 H) 03
\
— [ (3S)-1- ; 1,70 (m, 1 H)
O‘ (3- ;1,80  (dm,
HO
dTopHnpONNU J=25,3 Tu, 2 H)

JI) IUPPOJIN

; 2,05 (m, 2 H)
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OVH—-3-—
W) okcude
HMJI] -8, 9-
OUTUOPO—
TH-

Benszso[7]a

; 2,15-2,28 (m,
3 H) ; 2,38 (m,
1 H) ; 2,47 (t,
J=7,1 Tu, 2 H)
; 2,55 (m, 1 H)
; 2,66 (m, 3 H)

HHYJIeH—-2- ; 2,80 (dd,
OJI J=6,5 u 10,5
I'm, 1 H) ; 4,20
(q, J=7,1 Tu, 2
H) ; 4,47 (td4d,
J=6,1 u 47,5
I'm, 2 H) ,; 4,76
(m, 1 H) ; 6,55
(s, 2 H) ; 6,60
(d, J=8,7 Tu, 1
H) 6,064 (d,
J=8,8 TIm, 2 H)
; 6,69 (s, 1 H)
; 6,76 (d,
J=8,8 TIm, 2 H)
; 7,43 (dd,
J=2,4 n 8,7 Tu,
1 H) ; 7,84 (d,
J=2,4 Tu, 1 H)
; 9,40 (s, 1 H)
6- (3- 1H AMP (400
bTop-4- MI't;, DMSO-dé6, &
gi?/\/\F MeTuJIdeHn pem): 1,70 (m,
Q Ja)-5-14- 1 H) ; 1,80
35 Qg |res-- (dm, J=25,3 Tu, | 490
O‘ (3= 2 H) ; 2,02 (m,
" dropnponu 2 H) ; 2,13 (s,

JI) IUPPOJIN

OMH—-3-

3 H) ; 2,17-
2,27 (m, 3 H) ;
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W) oKkCcude
HmJI] -8, 9-
OIUTUOPO—
TH-
BeHszo[7]a

HHYJIeH-2—

2,39 (m, 1 H) ;
2,47 (¢, J=7,2
I'm, 2 H) ; 2,54
(dd, J=3,0 u
10,4 Tu, 1 H)

2,66 (m, 3 H) ;

36

oJI 2,80 (dd, J=6,4
m 10,4 Tu, 1 H)
; 4,47 (td,
J=6,1 u 47,5
T'um, 2 H) ; 4,76
(m, 1 H) ; 6,54
(s, 2 H) ; 6,62
(d, J=8,8 Tu, 2
H) ; 6,69 (s, 1
H) ; 6,74 (4,
J=8,8 TIwm, 2 H)
; 6,84 (m, 2 H)
; 7,04 (t,
J=8,2 TIm, 1 H)
; 9,41 (s, 1 H)
5-14- 1H AMP (400
[(3S5)-1- MI'y, DMSO-dé6, &
(1,1- ppm): 1,67 (m,
ounenTepu 1 H) ; 1,77
o-3- (td, J=6, 3 n
bTopnponmu 25,6 T'm, 2 H) ;

JI) IUPPOJIn
OVH—-3—
W) oKkCcude
HWUJI] - 6-—
(2-pTop-
4-
MeTUJIdeHun

J) -8, 9-

2,04 (m, 2 H) ;
2,12-2,23 (m,
H) ; 2,24 (s,
H) ; 2,38 (m,
H) ; 2,53 (m,
H) ; 2,63 (m,
H ; 2,70 (t,

= N = VU OV

J=7,0 Twu, 2 H)

492
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OUTUOPO— ; 2,79 (dd,
TH- J=6,4 " 10,4
Beuzo[7]a I'm, 1 H) ,; 4,47
HHYJIeH-2— (td, J=6,3 "
OJI 47,7 T'u, 2 H) ;
4,72 (m, 1 H) ;
6,56 (s, 2 H) ;
6,59 (d, J=8,8
I'm, 2 H) ; 6,70
(s, 1 H) ; 6,72
(d, J=8,8 TITu, 2
H) ; 6,82 (d,
; 6,88 (d,
J=11,6 Tu, 1 H)
; 7,00 (t,
; 9,42 (s, 1 H)
1H AMP (400
6— (3-
MI'1;, DMSO-dé6, &
xJop—-4-
ppm): 1,70 (m,
MeTUJIQeHU
1 H) ; 1,79
JI)-5-[4-
(dm/ J:25,3 PLL,
[(38)-1-
(3 2 H) ; 2,03 (m,
2 H) ; 2,15-
3:7/\/“¢ bTopnponmu ’
g 2,28 (m, 3 H) ;
O JI) IUPPOoJIn
37 GD . S 2,21 (s, 3 H) ;|506
2,39 (m, 1 H) ;
O‘ nJl]) okcude
Ho 2,47 (t, J=7,2
HMJI] -8, 9-
', 2 H) ; 2,55
OIVUTUOPO—
(dd, J=3,2 u
TH-
10,5 T, 1 H) ;
Benzo[7]a
2,65 (m, 3 H) ;
HHYJIeH—2—
2,79 (dd, J=6,3
OJI
m 10,4 T, 1 H)
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; 4,47 (td,
J=6,1 u 47,5
T'u, 2 H) ; 4,76
(m, 1 H) ; 6,56
(s, 2 H) ; 0,64
(d, J=9,0 T, 2
H) ; 6,70 (s, 1
H) ; 6,74 (4,
J=9,0 Twu, 2 H)
; 6,98 (dd,

J=1,9 u 8,0 TIuu,
1 H) ; 7,10 (d,

; 7,12 (d,

;9,41 (s, 1 H)

38

HO' |

6-(3,4-
ouxJjopbeH
mi)-5-[14-
[ (35)-1-
(3-
bToprponu
JI) IUPPOoJIN
OVH—-3—

uJl]) okCcude

HMJI] -8, 9-
OUTUOPO—
TH-

Beuzo[7]a
HHYJIeH-2—

OJI

1H SMP (400
MI'u, DMSO-d6, &
pepm): 1,70 (m,
1 H) ; 1,80
(dm, J=25,4 Tu,
2 H) ; 2,05 (m,
2 H) ; 2,20 (m,
1 H) ; 2,26 (t,

J=7,2 Tu, 2 H)
; 2,39 (m, 1 H)
; 2,47 (t,
J=7,2 Tu, 2 H)
; 2,54 (dd,
J=3,0 n 10,5

I'm, 1 H) ; 2,067
(m, 3 H) ; 2,80
(dd, J=6,4 u
10,5 T'u, 1 H)
4,47 (td, J=6,1

526
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n 47,5 T'u, 2 H)
; 4,78 (m, 1 H)
; 6,57 (s, 2 H)

; 6,68 (d,
J=8,8 TIwu, 2 H)
; 6,70 s, 1 H)
; 6,76 (d,
J=8,8 TIwu, 2 H)
; 7,09 (dd,

J=2,2 u 8,5 Tu,
1 H) ; 7,32 (d,

39

6- (3-
XJIOp—2-—
dTopdeHMII
)—-5-14-

[ (35)-1-
(3-
bToprponu
JI) IUPPOoJIN
OVH—-3—
uJl]) okCcude
HMJI] -8, 9-
OIUTUIPO—
TH-
BeHzo[7]a
HHYJIeH-2—

OJI

J=2,2 Tu, 1 H)
; 7,40 (d,
J=8,5 Tu, 1 H)
; 9,47 (s, 1 H)

1H AMP (400

MI'u, DMSO-dé6, &
ppem): 1,68 (m,
1 H) ; 1,79
(dm, J=25,3 Tu,
2 H) ; 2,07 (m,
2 H) ; 2,19 (m,
3  H) ;  2,38-
2,58 (m, 4 H) ;
2,60-2,81 (m, 4
H) ; 4,47 (td,
J=6,1 u 47,5
T'u, 2 H) ; 4,75
(m, 1 H) ; 6,56
(s, 2 H) ; 6,61
(d, J=8,8 Tu, 2
H) ; 6,71 (m, 3
H) ; 7,05 (t,
J=8,2 Twu, 1 H)
; 7,13 (m, 1 H)

510
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; 7,36 (m, 1 H)
; 9,48 (s, 1 H)

6- (4-
bTop-2-
MeToKCcHudpe
HWUJI) —5-
[4-[(38) -
1-(3-
dToprponmu

JI) IMPPOJIN

1H AMP (400

MI'u, DMSO-d6, &
ppm): 1,67 (m,
1 H) ; 1,79
(dm, J=25,3 Tu,
2 H) ; 1,95-
2,23 (m, 5 H) ;
2,31-2,55 (m, 4
H) ; 2,60-2,72

YAl
40 (dd, J=6,4 u|506
Q OUH-3- ’ ’
O 10,4 Tu, 1 H) ;
o O‘ / 1] oxcude ’ ’
3,72 (s, 3 H) ;
HMJI] -8, 9-
4,45 (td, J=¢6,1
OUTUOPO—
u 47,5 T'u, 2 H
7H— 14 14 )
; 4,72(m, 1 H)
Benzo[7]a
; 6/ 48_6/ 61 (m,
HHYJIeH-2—
5 H) ; ©6,71 (m,
0JI
3 H) ; 6,83 (m,
2 H) ; 9,37 (s,
1 H)
6— (3- 1H AMP (400
bTop-2- MI'1;, DMSO-dé6, &
MeTokKCcHude ppem): 1,67 (m,
HWJI) —5-— 1 H) ; 1,79
[4-[(3S) - (dm, J=25,3 Tu,
1-(3- 2 H) ; 2,04 (m,
41 506
bTopnponu 2 H) ; 2,13-

JI) IUPPOJIN
OVH—-3—

W) oKCcude
HmJjI] -8, 9-

IUTUIPO—

2,24 (m, 3 H) ;
2,37 (m, 1 H) ;
2,44 (t, J=7,2
I'u, 2 H) ; 2,52
(m, 1 H) ; 2,62
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TH-
Beuzo[7]a
HHYJIeH—2—

OJI

(m, 1 H) ; 2,71
(¢, J=7,0 Tu, 2
H) ; 2,78 (dd,
J=6,4 u 10,4
I'm, 1 H) ; 3,74
(s, 3 H) ; 4,47
(td, J=6,1 u
47,5 T'u, 2 H) ;
4,72 (m, 1 H) ;
6,57 (m, 2 H) ;
6,59 (d, J=8,8
I'm, 2 H) ; 6,70
(s, 1 H) ; 6,73
(d, J=8,8 Tu, 2
H) ; 6,78 (dd,
J=2,0 mu 8,2 Tu,
1 H) ; 6,85
(td, J=5,0 n
8,2 IT'm, 1 H)
7,03 (ddd,
J=2,0 m 8,2 wu
12,2 Tu, 1 H) 3
9,40 (s, 1 H)

42

o

o—"

S0

6- (4-
STOKCU—-2—
bTopdeHMII
) =5-[4-
[(38)-1-
(3-
bTopnponu
JI) IUPPOJIN
OVH—-3—
W] oKkCcude
HmJI] -8, 9-

IUTUIPO—

1H SAMP (400
MI'u, DMSO-d6, &
pem): 1,38 (t,
J=7,1 Tu, 3 H)
; 1,68 (m, 1 H)
; 1,79 (dm,
J=25,3 Tu, 2 H)
; 2,04 (m, 2 H)
; 2,10-2,24 (m,
3 H) ; 2,38 (m,
1 H) ; 2,42-
2,58 (m, 3 H) ;

520
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TH-
Beuzo[7]a
HHYJIeH—2—

OJI

2,59-2,71 (m, 3
H) ; 2,79 (m, 1
H) ; 6,98 (g,
J=7,1 Tu, 2 H)
; 4,46 (td,
J=o,1 u 47,5
I'm, 2 H) ; 4,72
(m, 1 H) ;
6,62-6,76 (m, 9
H) ; 7,00 (t,
J=8,8 Twu, 1 H)
; 9,40 (s, 1 H)

43

6— (2-
xJop—-4-
DTOKCUPEH
mi)-5-[14-
[ (35)-1-
(3-
bToprponu
JI) IUPPOoJIn
OVH—-3—
uJl]) okcude
HMJI] -8, 9-
OIUTUIOPO—
TH-
BeHzo[7]a
HHYJIeH-2—

OJI

1H SMP (400
MI'u, DMSO-d6, &
pepm): 1,26 (t,
J=7,3 Tu, 3 H)
; 1,66 (m, 1 H)
; 1,79 (dm,
J=25,3 Tu, 2 H)
; 2,02-2,25 (m,
5 H) ; 2,35 (m,
1 H) ; 2,46 (t,
J=7,2 Tu, 2 H)
; 2,52 (m, 1 H)
; 2,59-2,82 (m,
4 H) ; 3,98 (q,
J=7,3 Tu, 2 H)
; 4,46 (td,
J=6,1 n 47,5
T'u, 2 H) ; 4,72
(m, 1 H) ; 6,54
(s, 2 H) ; 6,68
(d, J=8,8 T, 2
H) ; 6,70 (m, 4
H) ; 6,93 (d,

536
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J=2,4 Tu, 1 H)
; 6,99 (d,

; 9,41 (s, 1 H)

1H SAMP (400
MI'1;, DMSO-d6, &
5-14-
m): 1,67 (m
[(35)-1- pp ’ ’
1 H) ; 1,79
(3-
(dm, J=25,3 TIu,
dToprponu
2 H) ; 1,98~
JI) IUppoJin
2,22 (m, 5 H) ;
OUH—-3-—
2,08 (s, 3 H) ;
nJl] okcude
2,36 (m, 1 H) ;
i}w\¢\F HMJI] - 6-
. 2,43 (m, 2 H) ;
O— (4-
44 OQ 2,53 (m, 1 H) ;|502
MEeTOKCH~—
O‘ 5 2,59-2,82 (m, 4
" H) ; 3,68 (s, 3
MeTUJIpeHU
H) ; 4,406 (td,
J)-8,9-
J=6,1 " 47,5
OUTUOPO—
I'm, 2 H) ; 4,71
TH-
(m, 1 H) ’
Benzo[7]a
6,50-6,71 (m, 9
HHYJIeH-2—
H) 7 6,91 (d,
0JI
; 9,36 (s, 1 H)
1-dTop-6- 1H SMP (400
(2-dTOpP- MI'1;, DMSO-dé6, &
4- ppm): 1,68 (m,
N
5:3/\/\F MeTMIIQEHNU 1 H) ; 1,79
J)-5-[4- dm, J=25,3 Tu
45 OQ cim, ’ " | 508
[(38)-1- 2 H) ; 2,03 (m,
O‘ (3- H) ; 2,19 (m,
bToprnponu

JI) IUPPOJIN

OVH-3-

H) ; 2,38 (m,

2
3 H) ; 2,22 (s,
3
1 H) ; 2,47 (t,
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W) oKkCcude
HmJI] -8, 9-
OIUTUOPO—
TH-
BeHszo[7]a

HHYJIeH-2—

J=7,2 Tu, 2 H)
; 2,53 (m, 1 H)
; 2,63 (m, 1 H)
; 2,79 (m, 3 H)
; 4,47 (td,
J=6,2 u 47,6

46

oJI I'u, 2 H) ,; 4,72
(m, 1 H) ; 6,40
(d, J=8,5 Tu, 1
H) ; 6,60 (d,
J=8,8 TIwu, 2 H)
; 6,73 d, J=8,8
I'u, 2 H) ,; 6,74
(t, J=8,5 T, 1
H) ; 6,83 (d,
J=8,0 Iwm, 1 H)
; 6,89 (d,
J=11,2 Tu, 1 H)
; 7,01 (t,
J=8,0 Tmu, 1 H)
; 9,83 (s, 1 H)

6- (4- 1H AMP (400

STOKCU—-2—
MeTUJIQeHU
a)-1-
bTop—-5-
[4-1(38) -
1-(3-
bToprnponu
JI) IUPPOoJIn
OVH—-3—
W] oKkCcude
HmJI] -8, 9-
OUTHMOPO—

TH-

MI'1;, DMSO-dé6, &
pem): 1,28 (t,

J=7,1 Twu, 3 H)
; 1,67 (m, 1 H)
; 1,79 (dm,

J=25,3 Ty, 2 H)
; 2,00-2,23 (m,
5 H) ; 2,10 (s,
3 H) ; 2,37 (m,
1 H) ; 2,46 (t,
J=7,2 Tu,
; 2,52 (m, 1 H)
; 2,62 (m, 1 H)

2 H)

534
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Benszso[7]a

HHYJIeH—2—

; 2,74-2,85 (m,
3 H) ; 3,93 (q,

47

oJI J=7,1 Tu, 2 H)
; 4,47 (td,
J=6,1 u 47,5
I'm, 2 H) ; 4,71
(m, 1 H) ; 6,49
(d, J=9,0 Tu, 1
H) ; 6,5 (d,
J=8,9 TIwu, 2 H)
; 6,59 (dd,
J=2,6 u 8,6 Iu,
1 H) ; 6,65 (d,
J=2,6 Tu, 1 H)
; 6,68 (d,
J=8,6 TIwm, 2 H)
; 6,71 (t,
J=9,0 Tm, 1 H)
; 6,90 (d,
J=8,6 Im, 1 H)
; 9,80 (s, 1 H)
6-(2,4- 1H AMP (400
nuxJopdeH MI'1;, DMSO-dé6, &
mi) —-1- ppm): 1,69 (m,
bTop-5- 1 H) ; 1,79
[4-[(38) - (dm, J=25,3 Tu,
OQ“/\AF 1-(3- 2 H) ; 2,06 (m,
dTopnponu 2 H) ; 2,19 (m,

et
L0

JI) IUPPOoJIn
OVH—-3—
W] oKCcude
HMJI] -8, 9-
OIUTUIOPO—
TH-

Benszso[7]a

3 H) ; 2,38 (m,
1 H) ; 2,48 (t,
J=7,2 Tu, 2 H)
; 2,53 (m, 1 H)
; 2,64 (m, 1 H)
; 2,70-2,83 (m,
2 H) ; 2,98 (m,

544
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HHYJIeH—2— 1 H) ; 4,48
oJI (td, J=6,1 u
47,5 Tu, 2 H) ;
4,72 (m, 1 H) ;
6/40 (d, J:8,6
I'm, 1 H) ; 6,62
(d/ J:8,8 PU‘, 2
H) ; 6,73 (m, 3
H) ;7,17 (d,
J=8,6 TITu, 1 H)
; 7,25 (dd,
J=1,5 u 8,6 I,
1 H) ; 7,58 (d,
J=1,5 Tu, 1 H)
; 9,89 (s, 1 H)
1H AMP (400
MI'u, DMSO-d6, &
6-(2-
m): 1,69 (m
pTOp-4- pp ’ ’
1 H) ; 1,79
MeTUJIQeHU
(dm/ J:25,3 PLL,
Jg)-5-[4-
2 H) ; 2,07-
[ (35)-1-
(3 2,22 (m, 5 H) ;
5 2,25 (s, 3 H) ;
TOPIPONN
WA 2,37 (m, 1H) ;
q JI) IUMPPOoJIN
2,47 t J=7,2
48 OQ mH-3- ' s "" | 518
I'm, 2 H) ; 2,52
o O‘ nJl]) okcude
I (m, 1 H) ; 2,64
O HMJI] -8, 9-
(m, 1 H) ; 2,89

OIUTUIPO—
TH-
BeHszo[7]a
HHYJIeH—2—
KapOoOHOBA

g KHMCJIOTa

(dd, J=6,3 n
10,5 T'u, 1 H)

2,83 (t, J=6,8
T'u, 2 H) ; 4,46
(td, J=0,1 u
47,5 Tu, 2 H) ;
4,73 (m, 1 H) ;
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6,62 (d, J=8,9
I'm, 2 H) ; 6,72
(d, J=8,9 TIwu, 2
H) ; 6,80-6,89
(m, 2 H) ; 6,91
(dd, J=1,7 n
11,4 Tu, 1 H) 7
7,05 (t, J=7,8
I'm, 1 H) ; 7,72
(dd, J=1,9 u
8,4 T,

7,89 (d,

1 H) ;
J=1,9

T, 1 H) ;

12,90 (m, 1 H)

49

o
O D
OO

6-(2,3-
OUTUOPO—
1,4-
BeH30OMOK
CUH-6—
mi)-5-[14-
[ (35)-1-
(3-
dToprponm
JI) IUPPOoJIn
OVH—-3—
nJl]) okcude
HMJI] -8, 9-
OIUTUIOPO—
TH-
BeHszo[7]a
HHYJIeH—2—

OJI

1H SMP (400
MI'u, DMSO-dé6, &
ppm): 1,70 (m,
1 H) ; 1,80
(dm, J=25,3 Tu,
2 H) ; 2,02 (m,
2 H) ; 2,20 (m,
3 H) ; 2,39 (m,
1 H) ; 2,47 (t,
J=7,2 Tu, 2 H)
; 2,55 (dd,
J=3,0 u 10,4
T'm, 1 H) ; 2,04
(m, 3 H) ; 2,80
(dd, J=6,3 u
10,4 Tu, 1 H) ;
4,15 (s, 4 H)
4,48 (td, J=6,1
m 47,5 Tu, 2 H)
; 4,75 (m, 1 H)
; 6,50-6,65 (m,

516
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7 H) ; 6,67 (s,
1 H) ; 6,74 (d,
J=8,8 TITmu, 2 H)
; 9,37 (s, 1 H)

50

6- (4-
bTop-3-
MeTokCcHude
HMJI) —=5-
[4-1(35) -
1-(3-
dToprponm
JI) IUPPOoJIn
OVH—-3—
uJl]) okcude
HMJI] -8, 9-
IUTUOPO—
TH-
BeHso[7]a
HHYJIeH—2—

OJI

1H SAMP (400
MI'i, DMSO-d6, &
pem) : 1,69 (m,
1 H) ; 1,79
(dm, J=25,3 Twu,
2 H) ; 2,05 (m,
2 H) ; 2,20 (m,
1 H) ; 2,28 (t,
J=7,0 Tm, 2 H)
; 2,39 (m, 1 H)

; 2,45 (t,
; 2,54 (dd,

J=3,0 wu 10,4
T, 1 H) ;
2,61-2,70 (m, 3
H) ; 2,80 (dd,
J=6,3 u 10,4
T'm, 1 H) ; 3,59
(s, 3 H) ; 4,48
(td, J=6,1 u
47,5 Tu, 2 H)
4,75 (m, 1 H) ;
6,57 (m, 2 H) ;
6,04 (d, J=8,8
I'm, 2 H) ; 6,68
(m, 1 H) ; 6,70
(d, J=2,4 Tu, 1
H) ; 6,75 (d,
J=8,8 ITmu, 2 H)
; 6,83 (dd,

506
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J=2,4 n 8,7 Tu,
1 H) ; 6, 98
(dd, J=8,7 "
11,8 Tu, 1 H)
9,39 (s, 1 H)

51

6-(2,4-
ouxJjiopbeH
wmit) —-5-[4-
[ (335)-1-
(3=
dToprponm
JI) INMPPOJIn
OVH-3-
uJl]) okcude
HMJI] -8, 9-
OIUTUIPO—
TH-
BeHzo[7]a
HHYJIeH-2—
KapBOHOBA

g KMCJIOTa

1H AMP (400
MI'u, DMSO-dé6, &

ppm): 1,68 (m,

1 H) ; 1,79
(dm/ J:25,3 PU‘,
2 H) ; 2,07~

2,23 (m, 5 H) ;
2,38 (m, 1 H) ;
2,46 (t, J=7,2
I'm, 2 H) ,; 2,52
(m, 1 H) ; 2,62

(m, 1 H) ;
2,55-2,89 (m, 3
H) ; 4,47 (td,
J=6, 2 u 47,6
T'm, 2 H) ; 4,72
(m, 1 H) ; 6,63
(d, J=8,9 Tu, 2
H) ; 6,71 (m, 3
H) ; 7,18 (4,
J=8,4 Tmu, 1 H)
; 8,26 (dd,

J=2,0 u 8,4 Tu,
1 H) ; 7,58 (d,

J=2,0 Tu, 1 H)
; 7,63 (d,
J=8,4 Tu, 1 H)

; 7,79 (s, 1 H)
; 12,3 (m, 1 H)

554
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52

6- (4-
STOKCU—
2,3-
oudTopdbeH
mi) —-5-[4-
[(35)-1-
(3-
bTopnponu
JI) INPPOJIn
OVH—-3—
uJl]) okcude
HMJI] -8, 9-
IUTUOPO—
TH-
BeHso[7]a
HHYJIeH—2—

OJI

1H AMP (400
MI't, DMSO-d6, &
pem): 1,31 (t,
J=7,1 Tu, 3 H)
; 1,69 (m, 1 H)
; 1,79 (dm,
J=25,3 Ty, 2 H)
; 2,05 (m, 2 H)
; 2,18 (t,
J=7,0 Twu, 2 H)
; 2,20 (m, 1 H)
; 2,39 (m, 1 H)
; 2,48 (t,
J=7,2 Twu, 2 H)
; 2,53 (dd,
J=3,0 n 10,4
T, 1 H) ;
2,60-2,71 (m, 3
H) ; 2,79 (d4dd,
J=6,3 u 10,4
T'm, 1 H) ; 4,09

(g, J=7,1 Tu, 2

H) ; 4,48
J=0,1 u

T'm, 2 H) ;
(m, 1 H) ;

(s, 2 H) ;

(td,
47,5
4,73
6,57
6,62

(d[ J:8,8 PU,, 2

H)
H) ;6,72
J=8,8 TIuu,

; 6,80-6,91
2 H) ;

1 H)

6,70 (s, 1

(d,
2 H)

(m,

9,41 (s,

538
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53

6- (4-
XJIOp—3-—
bTopdeHMII
)—-5-[4-
[(3S)-1-
(3-
bTopnponu
JI) INPPOJIN
OUH—-3-
uil]) okcude
HMJI] -8, 9-
IUTUOPO—
TH-
BeHso[7]a
HHYJIeH-2—
KapBOoHOBA

A KHMCJIOTa

1H AMP (400

MI't, DMSO-d6, &
ppm): 1,70 (m,
1 H) ; 1,80
(dm, J=25,3 TIwu,

2 H) H 2,10 (m/

2 H) ; 2,17-
2,28 (m, 3 H) ;
2,39 (m, 1 H) ;
2,47 (t, J=7,2
I'm, 2 H) ; 2,55

(dd, J=3, 2 u
10,5 Tu, 1 H) ;
2,66 (m, 1 H) ;

2,80 (m, 3 H) ;
4,47 (td, J=6,1
m 47,5 IT'u, 2 H)
; 4,78 (m, 1 H)
; 6,68 (d,
J=8,9 TIu, 2 H)
; 6,73 (m, 1 H)
; 6,76 (d,
J=8,9 Tu, 2 H)
; 6,99 (dd,

J=2,3 nu 8,4 Tu,
1 H) ; 7,20
(dd, J=2,3 u
10,8 T'u, 1 H) 7
7,39 (t, J=8,4
T'nm, 1 H) ; 7,66
(d, J=8,5 Twu, 1
7,80 (s, 1

12,920 (m,

H)
H) >
1 H)

538
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1H AMP (400
MI't, DMSO-d6, d
ppm): 1,067 (m,
1 H) ; 1,78
(dm/ J:25,3 PLL,
2 H) ; 2,05 (m,
2 H) ; 2,17 (m
6-(1,3- ’ ’
1 H) ; 2,30-
OeH30KCas
2,39 (m, 3 H) ;
oJI-5-uiu) -
5-[4- 2,44 (¢, J=7,2
T'm, 2 H) ; 2,52
[(38)-1-
(m, 1 H) ; 2,62
(3_ 14 14
(m, 1 H) ; 2,70
C/“/\/\F dropnponu
] (¢, J=7,0 T'u, 2
c4 O OZ JI) IAPPOJIN 199
H ;2,77 dd
Q —_— ) ’ (dd,
O J=6,2 u 10,5
o ui] okcudpe
T'm, 1 H) ,; 4,47
HMJI] -8, 9-
(td, J=6,1 u
OUTUOPO—
47,5 Tu, 2 H) ;
TH-
4,71 (m, 1 H) ;
Benso[7]a
6,55 (m, 4 H) ;
HHYJIeH-2—
6,69 (s, 1 H) ;
0JI
6,72 (d, J=8,8
T, 2 H) ; 7,19
(dd/ J:1,6 )z
8,8 I'm, 1 H) ;
7,54 (m, 2 H) ;
8,65 (s, 1 H) ;
9,39 (s, 1 H)
5-14- 1H AMP (400
O [(38)-1- MT1, DMSO-d6, &
qf F
CH
(3- m): 1,70 m
O‘ ¢Topnponm 1 H) ; 1,80
ml JI) IUPPOJIN (dm, J=25,3 Tu,
IVH=3- 2 H) ; 2,08 (m,
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W) oKkCcude
HWUJI] - 6-
(4-
TUOPOKCHUD
EHWJI) —

8, 9-
OIUTUOPO—
TH-
Benso[7]a
HHYJIeH-2—
KapOoOHOBA

A KHMCJIOTa

H) ; 2,20 (m,
H) ; 2,38 (m,
H) ; 2,47 (m,

H) ; 2,54
(dd, J=3,0 u
10,4 Tu, 1 H)
2,64 (m, 1 H) ;
2,73-2,83 (m, 3
H) ; 4,48 (td,
J=6,1 u 47,5
T'um, 2 H) ; 4,75
(m, 1 H) ; 6,56
(d, J=8,8 T, 2
H) ; 6,62 (d,
J=8,8 TIwm, 2 H)

N Pw N

; 6,73 (d,
; 6,77 (d,

J=8,3 ITu, 1 H)
; 6,95 (d,
J=8,8 TIm, 2 H)
; 7,68 (dd,
J=2,0 mu 8,3 TIuu,
1 H) ; 7,82 (4,
J=2,0 Twu, 1 H)
; 9,36 (s, 1 H)
; 12,80 (m, 1

H)
5-[4- 1H AMP (400
QN/\A [(3S5)-1- MI't, DMSO-dé6, &
; ] (3- ppm): 0,70 (d,
56 O O bTopnponu | A J=6,8 T, 3 H)|500

JI) IUPPOoJIn
OMH—-3—

W] oKkCcude

; 1,09 (d,
; 1,63 (m, 1 H)
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HWUJI] - 6-—
(2-
MB3OMIPONINII
beHmy) -
8, 9-
OUTUOPO—
TH-
BeHso[7]a

HHYJIeH-2—

; 1,77 (dm,
J=25,3 Ty, 2 H)
; 2,05 (m, 2 H)
; 2,17 (m, 3 H)
; 2,35 (m, 1 H)
; 2,43 (t,
J=7,2 Tu, 2 H)

; 2,50 (m, 1 H)
; 2,61 (m, 1 H)

57

O
S

oJI ; 2,69-2,78 (m,
3 H ; 3,11 (m,
1 H) ; 4,47
(td, J=6,1 u
47,5 Tu, 2 H) ;
4,71 (m, 1 H) ;
6,52-6,60 (m, 4
H) ; 6,68 (d,
J=8,8 TIwu, 2 H)
; 6,70 (d,
J=2,0 Twu, 1 H)
; 7,02-7,20 (m,
4 H) ; 9,36 (s,
1 H)

5-[4- 1H SAMP (400

[(3S)-1- MI't, DMSO-dé6, &

(3- ppm) : 1,06 (m,

dTopnponu 1 H) ; 1,79

JI) IUPPOJIn
OVH-3-—
W) oKkCcude
HWUJI] - 6-—
(o=
TOJIMUII) —
8, 9-

IUTUIPO—

(dm/ J:25,3 PLL,

2 H) ; 2,01-
2,22 (m, 5 H) ;
2,12 (s, 3 H)
2,35 (m, 1 H) ;
2,44 (m, 2 H) ;
2,53 (m, 1 H) ;

2,59-2,82 (m, 4

472




100

TH-
Benszso[7]a

HHYJIeH—2—

H) ; 4,46 (td,
J=6,1 u 47,5
T'u, 2 H) ; 4,70

58

oJI (m, 1 H) ; 6,54
(d, J=8,8 Tu, 2
H) ; 6,57 (s, 2
H) ; 6,006 (d,
J=8,8 Tu, 2 H)
; 6,70 (s, 1 H)
; 6,99-7,11 (m,
4 H) ; 9,37 (s,
1 H)
1H SMP (400
MI't, DMSO-dé6, &
ppm): 1,66 (m,
1 H) ; 1,79
6- (2~ (dm, J=25,3 Tw,
XJIopbeHMII 2 H) ; 2,06 (m,
) —5-[4- 2 H) ; 2,18 (m,
[(35)-1- 3 H) ; 2,37 (m,
(3- 1 H) ; 2,44 (¢,
dToprponm J=7,2 Tu, 2 H)

JI) IUPPOoJIn

OVH-3- A

uJl) okcude
HMJI] -8, 9-
IUTUIPO—
TH-
BeHszo[7]a
HHYJIeH—2—

OJI

; 2,52 (m, 1 H)
; 2,61 (m, 1 H)
; 2,69-2,85 (m,
3 H) ; 4,46
(td, J=6,1 u
47,5 T'u, 2 H) ;
4,71 (m, 1 H) ;
6,57 (m, 4 H) ;
6,71 (m, 3 H)
7,08-7,20 (m, 3
H)Y ; 7,39 (4,
J=8,2 Tu, 1 H)
; 9,40 (s, 1 H)

492
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59

2-[5-[4-
[ (3S5)-1-
(3=

dToprponmu

JI) IMPPOJIN
OUH-3-
W] okcupe

HUJI] -2-

TUMOPOKCU— | A

8,9-
OIUTUIPO—
TH-
BeHzo[7]a
HHYJIeH—-6—
ni]-5-
MeTOoKCHube

H3OHMTPWMII

1H AMP (400
MI't, DMSO-d6, &
pem): 1,68 (m,
1 H) ; 1,80
(dm, J=25,3 TIwu,
2 H) ; 2,09 (m,
2 H) ; 2,14-
2,26 (m, 3 H) ;
2,38 (m, 1 H) ;
2,46 (t, J=7,2
I'm, 2 H) ,; 2,54
(dd, J=3,0 u
10,4 Tu, 1 H) ;
2,64 (m, 1 H) ;
2,80 (m, 3 H) ;
3,76 (s, 3 H) ;
4,47 (td, J=o,1
m 47,5 IT'u, 2 H)
; 4,73 (m, 1 H)
; 6,57 (m, 2 H)
; 6,61 (d,
J=8,8 TIm, 2 H)
; 6,70 (d,
J=8,8 TIm, 2 H)
; 6,72 (s, 1 H)
; 7,17 (dd,
J=2,8 u 8,6 T,
1 H ; 7,21 (4,
J=2,8 Tm, 1 H)
; 7,33 (d,
J=8,6 TIm, 1 H)
; 9,44 (s, 1 H)

513
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1H AMP (400
MI't, DMSO-d6, &
ppem) : 1,65 (m,
1 H) ; 1,78
5-[4- (dm, J=25,3 Tu,
2 H) ; 2,02~
[(3S)-1-
(3 2,27 (m, 5 H) ;
2,36 (m, 1 H) ;
dToprponu
2,43 (t, J=7,2
JI) IUppOoJin
I'm, 2 H) ; 2,52
OUH—-3-—
(m, 1 H) 7
W] okcude
Wi 2,58-2,69 (m, 2
o HMJI] —6—
H) ; 2,77 (m, 1
60 P Yy [2- A ’ " 7| 526
. H) ; 2,85 (m, 1
O‘ F (TpudTOPM
HO' H) ; 4/4'7 (td/
eTnJ1) beHu
J=6,1 u 47,5
J]-8,9-
I'm, 2 H) ,; 4,70
OUTUOPO—
(m, 1 H) ; 6,57
TH- ' '
(m, 4 H) ; 6,70
Benzo[7]a
(m, 3 H) ; 7,14
HHYJIeH-2—
(d/ J:8,2 PU,, 1
0JI
H) , 7,32-7,45
(m, 2 H) ; 7,69
(d/ J:8,2 PU,, 1
H) ; 9/40 (S, 1
H)
5-14- 1H SAMP (400
[(35)-1- MI'u, DMSO-dé6, &
(3- ppm) : 1,65 (m,
¢Topnponu 1 H) ; 1,79
ol JI) nuppos | A (dm, J=25,3 Tu, | 544
IVH=3- 2 H ; 2,03-
ui] oxkcupe 2,24 (m, 5 H) ;
HMJI] —6— 2,37 (m, 1 H) ;
[4-dTop- 2,46 (t, J=7,2
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o
(TpudTOPM
eTnJ1) beHn
J]-8,9-
OIUTUOPO—
TH-
BeHso[7]a
HHYJIeH-2—

OJI

I'm, 2 H) ; 2,54
(m, 1 H) ; 2,63
(m, 2 H) ;
2,73-2,80 (m, 2
H) ; 4,47 (td,
J=6,1 u 47,5
I'm, 2 H) ; 4,71
(m, 1 H) ; 6,55
(m, 2 H) ; 6,60
(d, J=8,8 T, 2
H) ; 6,69 (d,
J=8,8 Twu, 2 H)
; 6,71 (s, 1 H)
; 7,20 (dd,
J=6,0 m 8,8 TIu,
1 H) ; 7,32
(dt, J=2,8 n
8,8 I'm, 1 H)
7,60 (dd, J=2,8
m 9,6 I, 1 H)
; 9,41 (s, 1 H)

62

SO

6- (4-
STOKCU—
2,5-
oudTopdeH
mi)—-5-[14-
[ (35)-1-
(3-
bToprnponu
JI) IUPPOoJIn
OVH—-3—
W] oKkCcude
HmJI] -8, 9-
OIUTUIOPO—

TH-

1H SAMP (400
MI'u, DMSO-d6, &
pem): 1,30 (t,
J=7,0 Tua, 3 H)
; 1,69 (m, 1 H)
; 1,79 (dm,
J=25,3 Tu, 2 H)
; 2,05 (m, 2 H)
; 2,11-2,23 (m,
3 H) ; 2,39 (m,
1 H) ; 2,47 (t,
J=7,2 Tu, 2 H)
; 2,52 (m, 1 H)
; 2,60-2,71 (m,

538
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Benszso[7]a

HHYJIeH—2—

3 H) ; 2,80
(dd, J=6,4 u
10,5 T'u, 1 H)
4,04 (g, J=7,0
I'm, 2 H) ; 4,48
(td, J=6,2 u
47,6 T'u, 2 H) ;
4,74 (m, 1 H) ;
6,57 (s, 2 H) ;
6,62 (d, J=8,9
I'm, 2 H) ; 6,70
(s, 1 H) ; 6,73
(d, J=8,9 Twu, 2
H) ; 6,92 (d4dd,
J=7,4 n 11,2
I'm, 1 H) ,; 7,00
(dd, J=7,0 n
11,8 Twu, 1 H) ;
9,41 (s, 1 H)

63

0JI

5-14-

[ (35)-1-
(3=
bToprnponu

JI) IUPPOJIN
OVH—-3—
uJl]) okcude
HWUJI] - 6-—
(4-
METOKCHU~—
o
MeTUJIdeHun
J) -8, 9-
OIUTUIOPO—
TH-

Benszso[7]a

1H AMP (500
MI'u, DMSO-d6, &
ppm): 1,92-2,30
(m, 8 H) ; 2,12
(s, 3 H) ; 2,89
(m, 2 H) ;
3,09-3,40 (m, 4
H) ; 3,67 (m, 2
H) ; 3,70 (s, 3
H) ; 4,52 (td,
J=5,7 u 47,0
T, 2 H) ;
4,95-5,08 (m, 1
H) ; 6,63 (dd,
J=2,6 u 8,5 Tu,
1 H) ; 6,68 (d,

530
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HHYJIeH—2—
KapBOOHORBO

M  KMWCJIOTH

; 6,70 (d,

TUOPOXIIOP ; 6,73 (d,
no J=9,0 Twu, 2 H)
; 6,84 (d,
J=8,0 Twu, 1 H)
; 6,97 (d,
; 7,84 (dd,
J=1,9 u 8,0 Tu,
1 H) ; 7,90 (d,
Jg=1,9 Twu, 1 H)
; 10,30 (s, 0,5
H) ; 10,64 (s,
0,5 H) ; 12,86
(s, 1 H)
1H SAMP (400
MI'tu, DMSO-d6, &
6-(2,4-
ppm): 1,68 (m,
OVMETOKCH
1 H) ; 1,79
benwmy) —-5-
(dm, J=25,3 Tu,
[4-[(38) -
2 H) ; 1,99 (m
1- (3_ ’ ’
2 H) ; 2,09 (m,
bToprponu

JI) IUPPOoJIn

OMH-3- A

nJl]) okcude
HMJI] -8, 9-
OIUTUIOPO—
TH-
BeHszo[7]a
HHYJIeH—2—

OJI

2 H) ; 2,19 (m,
1 H) ; 2,38 (m,
1 H) ; 2,40 (t,
J=7,2 Tu, 2 H)
; 2,52 (m, 1 H)
; 2,59-2,71 (m,
3 H) ; 2,78
(dd, J=6,4 n
10,4 Tu, 1 H)
3,70 (s, ©6 H)
4,46 (td, J=0,1

518
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n 47,5 T'u, 2 H)
; 4,71 (m, 1 H)
; 6,29 (dd, J=
2,5 nm 8,5 T'u, 1
H) ; 6,49 (4,
J=2,5 Tu, 1 H)
; 6,54 (d,
J=1,5 Tu, 2 H)
; 6,56 (d,
J=8,8 TIwu, 2 H)
; 6,68 (t,
J=1,5 Tu, 1 H)

; 6,70 (d,
; 6,75 (d,

; 9,30 (s, 1 H)

65

5-[4-
[(3S)-1-
(3=

bToprponu

JI) IUMPPOoJIn
OVH—-3-—
uil]) okcude
HWUJI] - 6-
[4-
METOKCHU—
o
(TpudTOPM
eTnJI) beHn
Jg]-8,9-
OIUTUIOPO—
TH-
BeHszso[7]a

HHYJIeH—2—

1H SMP (400
MI'u, DMSO-d6, &
ppm): 1,65 (m,
1 H) ; 1,79
(dm, J=25,3 Twu,
2  H) ; 2,00-
2,25 (m, 5 H) ;
2,37 (m, 1 H) ;
2,45 (t, J=7,2
I'm, 2 H) ; 2,52
(m, 2 H) ; 2,62
(m, 1 H) ;
2,72-2,81 (m, 2
H) ; 3,78 (s, 3
H) ; 4,45 (td,
J=o6,1 u 47,5
T'u, 2 H) ; 4,70
(m, 1 H) ; 6,55

556




107

OJI

(s, 2 H) ; 6,59
(d, J= 8,8 T,
2 H) ; 6,70 (s,
1 H) ; 6,72 (d,
J= 8,8 T'u, 2 H)
; 7,00 (dd,
J=2,8 u 8,7 Tu,
1 H) ; 7,17 (d,
J=8,7 Tu, 1 H)
;7,27 (d J=2,8
I'm, 1 H) ; 9,39
(s, 1 H)

66

6-[4-
(ondTopMe
TOKCHU) —3—
bTopdeHMII
]1-5-14-

[ (35)-1-
(3-
dToprponm
JI) IUPPOJIN
OVH—-3—
uJl]) okcude
HMJI] -8, 9-
OIUTUIOPO—
TH-
BeHszo[7]a
HHYJIeH—2—

OJI

1H SMP (400
MI't, DMSO-dé6, &
pepm): 1,70 (m,
1 H) ; 1,80
(dm, J=25,3 T,
2 H) ; 2,05 (m,
2 H) ;7 2,15-
2,28 (m, 3 H) ;
2,39 (m, 1 H) ;
2,48 (m, 2 H) ;
2,54 (m, 1 H) ;
2,68 (m, 3 H) ;
2,79 (dd, J=6,3
m 10,4 T, 1 H)
; 4,46 (td,
J=6,1 n 47,5
T'u, 2 H) ; 4,77
(m, 1 H) ; 6,56
(s, 2 H) ; 6,64
(d, J=8,8 Tu, 2
H) ; 6,70 (s, 1
H) ; 6,74 (d,

J=8,8 TIwmu, 2 H)

542
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; 6,96 (d,
J=8,6 TIwu, 1 H)
; 1,07-7,18 (m,
2 H) ; 7,19 (t,
J=73,8 Ty, 1 H)
; 9,41 (s, 1 H)

677

A0

5-[4-

[ (35)-1-
(3-
bTopnponu

JI) IMPPOJIn
OVH-3-
uii] okcude
HUJI] —6—
[2-MeTUII-
4-
(TpudTOPM
eTuJ1) eHun
J]-8,9-
OIUTUIPO—
TH-
BeHzo[7]a
HHYJIeH—2—

OJI

1H SAMP (400
MI'u, DMSO-d6, &
ppm) : 1,65 (m,
1 H) ; 1,78
(dm, J=25,3 T,
2 H) ;  2,01-
2,25 (m, 5 H) ;
2,21 (s, 3 H) ;
2,36 (m, 1 H) ;
2,45 (t, J=7,2
I'm, 2 H) ,; 2,52
(m, 1 H) ;
2,59-2,81 (m, 4
H) ; 4,46 (td,
J=6,1 u 47,5
T'm, 2 H) ; 4,70
(m, 1 H) ; 6,58
(m, 4 H) ; 6,606
(d, J=8,8 Tu, 2
H) ; 6,72 (s, 1
H) ; 7,22 (dd,
J=3,0 m 8,6 T,
1 H) ; 7,38 (d,
J=8,6 TIm, 1 H)
; 7,47 (s, 1 H)
; 9,40 (s, 1 H)

540
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68

5-[4-

[ (35)-1-
(3~
bTopnponu

JI) IMPPOJIN
OVH-3-
W] okcugpe
HWJT] —6-—
[6-
(TpudTOPM
eTui) —3-
OVUPUONII] —
8, 9-
OIUTUIPO—
TH-
BeHzo[7]a
HHYJIeH-2—

OJI

1H AMP (400
MI'u, DMSO-d6, &
pem): 1,70 (m,
1 H) ; 1,80
(dm, J=25,3 Tu,
2 H) ; 2,08 (m,
2 H) ; 2,20 (m,
1 H) ; 2,31 (t,
J=7,0 Twu, 2 H)
; 2,38 (m, 1 H)
; 2,48 (t,
J=7,2 Tu, 2 H)
; 2,54 (dd,
J=3,0 n 10,4
I'm, 1 H) ,; 2,65
(m, 1 H) ; 2,70
(¢, J=7,2 Twu, 2
H) ; 2,79 (dd,
J=6,3 u 10,4
T, 1 H) ; 4,46
(td, J=6,1 u
47,5 T'u, 2 H) ;
4,75 (m, 1 H) ;
6,59 (s, 2 H) ;
6,66 (d, J=8,8
I'm, 2 H) ; 6,72
(s, 1 H) ; 6,76
(d, J=8,8 TIwu, 2
H) ; 7,72 (4,
J=8,2 Tm, 1 H)
; 7,83 (dd,
J=2,5 u 8,2 Tu,
1 H) ; 8,40 (d,
J=2,5 Tu, 1 H)
; 9,50 (s, 1 H)

527
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1H SMP (400
MI'u, DMSO-dé6, &
ppm): 1,69 (m,

1 H) ; 1,80

(dm, J=25,3 T,

2 H) ; 2,04 (m,
2 H) ; 2,05-
6-[4- 2,29 (m, 3 H) ;
(ondTopmMe 2,39 (m, 1 H) ;
TOKCH) peH 2,48 (m, 2 H) ;
minl]-5-[14- 2,53 (m, 1 H) ;
[(3S)-1- 2,65 (m, 3 H) ;
(3= 2,79 (m, 1 H) ;
QN/\/\F dTopnponu 4,47 (td, J=6,1
o b O\fF J1) IMPPOJIN N n 47,5 Tu, 2 H) o4
OVH-3- ; 4,73 (m, 1 H)
o O‘ W] okcude : 6,55 (d,
HMJ] -8, 9- J=1,5 Twu, 2 H)
OUTUOPO— ; 6,01 (d,
TH- J=8,8 TIm, 2 H)
Benuso[7]a ; 6,70 (d,
HHYJIeH—-2- J=8,8 TIu, 2 H)
oJ1 ; 6,73 (s, 1 H)
; 6,97 (d,
J=8,5 TIhm, 2 H)
; 7,25 (d,
J=8,5 TIhm, 2 H)
; 7,29 (t,
J=74,5 T'u, 1 H)
; 9,38 (s, 1 H)
//j 6= (2,2~ 1H AMP (400
Q’“ IVMe TUJINH MI't, DMSO-d6, o
70 K moJIMH=-5- A ppem): 1,13 (m, | 927
Q mit) —-5-[4- 2 H) ; 1,18 (s,
O‘ [(3S)-1- 6 H) ; 1,65-
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(3~
brToprponu
JI) IUPPOoJIn
OVH—-3—
W] okcude
HMJI] -8, 9-
OIUTUOPO—
TH-
Benso[7]a

HHYJIeH-2—

1,88 (m, 3 H) >
2,01 (m, 2 H)
2,20 (m, 3 H)
2,33-2,70 (m, 7

H)
H)

;2,79 (m, 1
; 4,46 (td,

J=6,1 u 47,5

I'm, 2 H) ; 4,73

(m, 1 H) ; 5,34

(s, 1 H) ; 6,19

71

oJI (d, J=8,0 T, 1
H) ; 6,48-6,75
(m, 9 H) ; 9,28
(s, 1 H)
1H SIMP (400
MI'u, DMSO-dé6, &
6-(6- ppm): 0,77 (L,

STOKCU—-2—
bTop-3-
OUPUONII) —
5-[4-

[ (33)-1-
(3-
dToprponm
JI) nuppoJsn | A
OVH—-3—
uJl]) okCcude
HMJI] -8, 9-
OUTUOPO—
TH-
BeHzo[7]a
HHYJIeH-2—

OJI

J=7,1 Tw, 3 H)
; 1,71 (m, 1 H)

.
14

1,81 (dm,

J=25,3 Tu, 2 H)
; 2,05 (m, 2 H)

.
14

2,17 (t,

; 2,22 (m, 1 H)

.
7

2,35-2,93 (m,

6 H) ; 2,68 (t,

J=7,0 Twu, 2 H)

.
7

4,18 (q,

.
7

4,48 (td,

J=6,1 n 47,5

T,
(m,

(s,

2 H) ; 4,78
1 H) ; 6,55
2 H) ; 6,59

521
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(d, J=8,3 Twm, 1
H) ; 6,064 (d,
J=8,8 TIm, 2 H)
; 6,70 (s, 1 H)
; 6,74 (d,
J=8,8 TIwm, 2 H)
; 7,58 (dd,
J=8,3 u 10,2
I'm, 1 H) ; 9,42
(s, 1 H)

72

6- (4-
TpeT-

Oy TUIIbeHN
a)-5-[4-
[(3S)-1-
(3=
bToprnponu

JI) IUPPOoJIn
OVH—-3-—
uJl]) okcude
HMJI] -8, 9-
OIUTUIPO—
TH-
BeHzo[7]a
HHYJIeH—2—

OJI

1H SMP (400
MI', DMSO-d6, &
pem): 1,21 (s,
9 H) ; 1,70 (m,
1 H) ; 1,79
(dm, J=25,3 T,
2 H) ; 2,03 (m,
2 H) ; 2,20 (m,
1 H) ; 2,25 (t,
J=7,0 Tu, 2 H)
; 2,38 (m, 1 H)
; 2,47 (t,
J=7,2 Tu, 2 H)
; 2,54 (dd,
J=3,2 u 10,4
T'm, 1 H) ; 2,65
(m, 3 H) ; 2,78
(dd, J=6,4 u
10,4 Tu, 1 H)
4,47 (td, J=6,1
m 47,5 Tu, 2 H)
; 4,74 (m, 1 H)
; 6,55 (m, 2 H)
; 6,59 (d,
J=8,8 TIm, 2 H)

514
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73

o

Q

A2

5-[4-
[(35)-1-
(3-
bTopnponu

JI) IMPPOoJIn
OVH—-3—
nJl]) okcude
HWUJI] - 6-—
(1,2,3,4-
TeTpaTuIp
OXMHOJIMH—
6-1J1) —

8, 9-
OIUTUIPO—
TH-
BeHzo[7]a
HHYJIeH—2—

OJI

; 6,69 (s, 1 H)
; 6,72 (d,
J=8,8 TIwu, 2 H)
; 7,03 (d,
J=8,0 TIwu, 2 H)
; 7,18 (d,
J=8,06 TIwu, 2 H)
; 9,35 (s, 1 H)

1H AMP (400
MI'u, DMSO-dé6, &

ppm): 1,65-1,88

(m, 5 H) ; 2,00
(m, 2 H) ; 2,19
(m, 3 H) ; 2,39
(m, 1 H) ;
2,43-2,52 (m, 4
H) ; 2,55 (dd,
J=3,0 wm 10,4
T, 1 H) ;
2,59-2,69 (m, 3

H) ; 2,80 (dd,

J=6,4 u
T'm, 1 H)
(m, 2 H)

10,4
; 3,10
;4,47

(td, J=6,1 u

47,5 Tu,
4,75 (m,
5,52 (s,
6,17 (d,
T'n, 1 H)
(m, 2
6,59-6, 66

2 H) ;
1 H)
1 H)
J=8,3
; 6,52
H) ;
(m, 5

H) ; 6,74 (4,

J=8,8 I,
; 9,28 (s,

2 H)
1 H)

513
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1H SAMP (400

MI'u, DMSO-d6, &

ppm): 1,20 (t,

J=7,1 Tu, 3 H)

; 1,69 (m, 1 H)

; 1,80 (dm,

J=25,3 T'u, 2 H)

; 2,04 (m, 2 H)

6-(3- ; 2,19 (m, 1 H)

DTOKCUbeH ; 2,25 (t,

mi)-5-[4- J=7,0 Tu, 2 H)

[ (35)-1- ; 2,39 (m, 1 H)

(3- ; 2,48 (t,

bToprnponu J=7,2 Twu, 2 H)

Q/\AF JI) IUPPOJIU ; 2,54 (m, 1 H)
74 O/\ IMH-3- A ; 2,66 (m, 3 H)|[502

; OC W] okcude ; 2,80 (dd,

HMJ] -8, 9- J=6,4 u 10,4

OUTUOPO— I'm;, 1 H) ; 3,82

TH- (g, J=7,1 Tu, 2

Benzo[7]a H)Y ,; 4,47 (td,

HHYJIeH—-2- J=6,1 n 47,5

oJI I'm, 2 H) ; 4,75

(m, 1 H) ; 6,55

(m, 2 H) ;

6,59-6,71 (m, ©

H) ; 6,73 (d,

J=8,8 Tu, 2 H)

; 7,07 (t,

J=8,0 TIm, 1 H)

; 9,37 (s, 1 H)

QN/\AF 5-[4- 1H SMP (400
S O{F [(38)-1- | MIw, DMSO-d6, 8|

(3- ppm): 1,28 (t,

o O‘ bTopnponu J=7,0 Twu, 6 H)
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JI) IUPPOJIN
OMH—-3-—

W) okcude

HWUJI] - 6-—
[4-
(TpudTOPM

eToKCH) pe
HMJI] -8, 9-
OUTUOPO—
TH-
BeHso[7]a
HHYJIeH—2—

OJI

; 1,70 (m, 1 H)
; 1,80 (dm,
J=25,3 T'u, 2 H)
; 2,10 (m, 2 H)
; 2,20 (m, 1 H)
; 2,27 (t,
J=7,0 Twu, 2 H)
; 2,41 (m, 1 H)
;2,48 (m,, 2
H) ; 2,57 (m, 1
H) ; 2,68 (m, 1
H) ; 2,78 (t,
J=7,0 Twu, 2 H)
; 2,82 (m, 1 H)
; 4,17 (m, 4 H)
; 4,47 (td,
J=6,1 n 47,5
I'm, 2 H) ,; 4,76
(m, 1 H) ; 6,64
(d, J=8,8 Twu, 2
H) ; 6,73 (d,
J=8,8 TIm, 2 H)
; 6,79 (d,
J=8,6 Twu, 1 H)
; 7,03 (ddd,
J=1,3 u 2,8 wu
8,6 Im, 1 H)
7,16 (d, J=2,8
T'm, 1 H) ; 7,18
(d, J=8,9 Tu, 2
H) ; 7,28 (d,
J=8,9 I'u, 2 H)
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o

5-[4-

[ (35)-1-
(3=
dpToprponmu

JI) IUppOoJin
OUH-3-

W] okcude

1H AMP (400
MI't, DMSO-d6, &
ppm): 1,70 (m,
1 H) ; 1,79
(dm, J=25,3 TIwu,
2 H) ; 2,03 (m,
2 H) ; 2,17 (m,
1 H) ; 2,23 (t,
J=7,0 Twu, 2 H)
; 2,39 (m, 1 H)
; 2,46 (t,
J=7,2 Tu, 2 H)
; 2,54 (m, 1 H)
; 2,65 (m, 3 H)

o— HUJI] —6-—
76 O . A ;2,80  (dd, | 488
J=6,4 u 10,4
HO MeTOoKCHude
I'm, 1 H) ,; 3,69
HMJI) -8, 9-
(s, 3 H) ; 4,46
OUTUOPO—
(td, J=o0,1 u
TH-
47,5 Tu, 2 H) ;
Benzo[7]a
4,73 (m, 1 H) ;
HHYJIeH-2—
6,54 (s, 2 H) ;
0JI
6,60 (d, J=8,7
I'i, 2 H) ; 6,068
(s, 1 H) ; 6,72
(m, 4 H) ; 7,04
(d, J=8,7 Tu, 2
H) ; 9,31 (s, 1
H)
5-14- 1H SAMP (400
QN/\AF [(38)-1- MI'u, DMSO-d6, &
Q
(3= m): 1,69 (m
77 9 (N A - ’ | 488
© bTopnpornu 1 H) ; 1,79

JI) IUPPOJIN

OMH-3-

(dm, J=25,3 TIu,
2 H) ; 2,04 (m,
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W) oKkCcude

HMJI] —6—
(3=
MeToKCcHudpe

HWJI) -8, 9-
OUTUOPO—
TH-

Benszso[7]a

2 H) ; 2,19 (m,
1 H) ; 2,26 (t,
J=7,0 Tu, 2 H)
; 2,39 (m, 1 H)
; 2,47 (t,
J=7,2 Tu, 2 H)
; 2,54 (dd,
J=3,0 u 10,4

78

HHYJIeH-2— T, 1 H) ;
oJI 2,60-2,71 (m, 3
H) ; 2,79 (dd,
J=6,4 u 10,4
I'm, 1 H) ,; 3,49
(s, 3 H) ; 4,47
(td, J=6,1 u
47,5 Tu, 2 H) ;
4,74 (m, 1 H) ;
6,55 (s, 2 H) ;
6,61 (d, J=8,8
T, 2 H) ;
6,62-6,70 (m, 4
H) ; 6,73 (d,
J=8,8 TIm, 2 H)
; 7,08 (m, 1 H)
; 9,38 (s, 1 H)
5-14- 1H AMP (400
[(3S5)-1- MI'u, DMSO-dé6, &
(3- ppm) : 1,70 (m,
Q“/\/\F bropnponu 1 H) ;1,79

Q FF

SO0

JI) IUPPOoJIn
OMH—-3-—

W] oKkCcude

HWUJI] - 6-—
[4-
(TpudTOPM

(dm, J=25,3 T,

2 H) ; 2,03 (m,
2 H) ; 2,19 (m,
1 H) ; 2,29 (m,
2 H) ; 2,39 (m,
1 H) ; 2,48-

526
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eTnJI) beHn
Jg]-8,9-
OIUTUOPO—
TH-
BeHzo[7]a

HHYJIeH-2—

2,55 (m, 3 H)
2,00-2,71 (m, 3
H) ;7 2,79 (m, 1
4,47 (td,
47,5
4,73

H) >
J=6,1 "
T'm, 2 H) ;

79

oJI (m, 1 H) ; 6,57
(m, 2 H) ; 6,61
(d, J=8,8 Twu, 2
H) ; 6,72 (m, 3
H) ; 7,32 (d,
J=8,3 Tu, 2 H)
; 7,52 (d,
J=8,3 TIu, 2 H)
; 9,43 (s, 1 H)
1H SAMP (400

6-[4- MI'y, DMSO-d6, 3§

(nudTopMEe pem): 1,70 (m,

TOKCHU) —3—
dTopdeHMII
]-1-dTop-
5-[4-

[ (35)-1-
(3=
bToprponm
JI) IUPPOoJIn
OVH—-3—
nJl]) okCcude
HmJI] -8, 9-
OIUTUIOPO—
TH-
BeHzso[7]a
HHYJIeH—2—

OJI

1 H) ; 1,79
(dm, J=25,3 Ty,
2 H) ; 2,05 (m,
2 H) ; 2,20 (m,
1 H) ; 2,28 (t,

J=7,0 Tu, 2 H)
; 2,39 (m, 1 H)
; 2,47 (t,
J=7,2 Tu, 2 H)
; 2,54 (dd,
J=3,0 u 10,4

T'm, 1 H) ; 2,65
(m, 1 H) ; 2,79
(m, 3 H) ; 4,47
(td, J=0,1 u
47,5 Tu, 2 H) ;
4,77 (m, 1 H) ;

560
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6,40 (d, J=8,6
T'm, 1 H) ; 6,65
(d, J=8,8 TIwu, 2
H) ; 6,73 (t,
J=8,6 TIm, 1 H)
; 6,77 (d,
J=8,8 TIwu, 2 H)
; 6,98 (dd,
J=2,5 u 8,5 Tu,
1 H) ; 7,10-
7,18 (m, 2 H) ;
7,19 (t, J=73,5
I'm, 1 H) ,; 9,87
(m, 1 H)

80

6— (5-
XJIOp—6-—
STOKCU—-3—
OUPUONII) —
5-[4-
[(35)-1-
(3-
dToprponm
JI) IUPPOoJIN
OVH—-3—
uJl]) okCcude
HMJI] -8, 9-
OIUTUIPO—
TH-
BeHzo[7]a
HHYJIeH-2—

OJI

1H SMP (400
MI'u, DMSO-dé6, &
pepm): 1,29 (L,
J=7,1 Twu, 3 H)
; 1,70 (m, 1 H)
; 1,79 (dm,
J=25,3 Tu, 2 H)
; 2,06 (m, 2 H)
; 2,15-2,18 (m,
3 H) ; 2,39 (m,
1 H) ; 2,48 (t,
J=7,2 Tu, 2 H)
; 2,57 (dd,
J=3,2 u 10,4
T'm, 1 H) ; 2,067
(m, 3 H) ; 2,79
(dd, J=6,3 u
10,4 Tu, 1 H)
4,30 (g, J=7,1
T'u, 2 H) ; 4,46
(td, J=6,1 u

537
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47,5 T,

4,78
6,57
6,68
T,
(s,
(d,
H)
J=2,
J=2,
Y

2 H) ;
(m, 1 H)
(s, 2 H) ;
(d, J=8,8

2 H) ; 6,70

1 H) ; 6,78

J=8,8 Iu, 2

;7,60 (4,

1 H)

7,80 (d,

4 Tu,

4 T, 1 H)

42 (s, 1 H)

81

I
HO' O‘

6- (2-
DTUIIQEHNIT
)=-5-[4-
[(3S)-1-
(3=
bToprnponu

JI) IUPPOoJIn

OVH-3- A

uJl) okcude
HMJI] -8, 9-
IUTUIPO—
TH-
BeHszo[7]a
HHYJIeH—2—

OJI

1H

MI'z,

ppm) :

J=7,
;7 1,

J=25

;o 2,

5 H)
1 H)

J=7,2 T,

7 2,
;o 2,

6 H)

(td,
47,5
4,70
6,54
T,
(s,
(d,
H) 7
H)

SMP (400
DMSO-d6, &
1,08 (t,
6 T'u, 3 H)
65 (m, 1 H)
1,78 (dm,
,3 T, 2 H)
01-2,22 (m,
; 2,35 (m,
;2,45 (L,
2 H)
52 (m, 1 H)
58-2,82 (m,
4,46
J=o0,1 u
T'm, 2 H) ;
(m, 1 H) ;
(d, J=8,8

2 H) ; 6,57
2 H) ; 6,65
J=8,8 TITu, 2
6,70 (s, 1

; 6,98-7,05

486
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(m, 2 H) ; 7,11
(m, 1 H) ; 7,18
(d/ J:8,2 PU,, 1

H) 7 9/35 (S, 1

H)

82

6-(6-
STOKCU—2—
brop-3-
OIVPUAONI) —
1-¢Top—-5-
[4-1(395) -
1-(3-

bToprponu

JI) nuppoJsn | A

OVH—-3—
uJl]) okcude
HMJI] -8, 9-
OIUTUIPO—
TH-
BeHzo[7]a
HHYJIeH—2—

OJI

1H AMP

(400

MI'u, DMSO-dé6, &

pem): 1,28
J=7,1 Tu,
; 1,69 (m,
; 1,79
J=25,3 Tu,
; 2,05 (m,

(t,
3 H)
1 H)
(dm,
2 H)
2 H)

; 2,13-2,25 (m,
3 H) ; 2,39 (m,
1 H) ; 2,47 (t,

J=7,2 Tu,
; 2,54
J=3,0 u
T'm, 1 H) ;
(m, 1 H) ;
(m, 3 H) ;

2 H)
(dd,
10,4
2,63
2,79
4,19

(q, J=7,1 T, 2

H) ; 4,46
J=0,1 u

T'u, 2 H) ;
(m, 1 H) ;

(td,
47,5
4,75
6,40

(d[ J:8,3 PU,, 1

H) ; 6,60

(dd,

J=1,4 n 8,3 Tu,

1 H) ; 6,64 (d,

J=8,8 TIwu, 2 H)
; 6,74 (m, 3 H)
; 7,59 (dd,
J=8,3 n 10,2

539
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T'm, 1 H) ; 9,89
(m, 1 H)

5-[4-

[ (3S5)-1-
(3-
dToprponmu

JI) IUppOoJin
OVH-3-

ni] okcupe

1H SAMP (400
MI', DMSO-d6, &
ppm): 1,71 (m,
1 H) ; 1,80
(dm, J=25,3 Twu,
2 H) ; 2,08 (m,
2 H) ; 2,16-
2,30 (m, 3 H) ;
2,39 (m, 1 H) ;
2,48 (m, 2 H) ;
2,56 (dd, J=3,0
n 10,4 Ty, 1 H)

HMJI] —6-— ; 2,68 (m, 3 H)
83 (2- A ; 2,80 (dd, 190

METOKCUIIN J=6,4 u 10,4
PUMUIOMH— T'm, 1 H) ; 3,860
5-wmi1) - (s, 3 H) ; 4,406
8, 9- (td, J=6,1 u
OUTUOPO— 47,5 Tu, 2 H) ;
TH- 4,78 (m, 1 H) ;
Benuzo[7]a 6,57 (s, 2 H) ;
HHYJIeH—-2- 6,69 (d, J=8,8
oJI Tu, 2 H) ; 6,71

(s, 1 H) ; 6,80

(d, J=8,8 T, 2

H) ; 8,31 (s, 2

H) ; 9,46 (s, 1

H)
5-[4- 1H SMP (400
[ (33)-1- MI'n, DMSO-d6, &

84 (3- A ppm): 1,67-1,86|528

bTopnponu (m, 3 H) ; 2,10

JI) IUPPOJIn

(m, 2 H) ; 2,21
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OMH—-3-

W) okcude

HWUJI] - 6-
[2-
(TpudTOPM

eTWJI) IUPK
MUOUH-5—
ni] -8, 9-
OUTUOPO—
TH-
BeHso[7]a

HHYJIeH—2—

(m, 1 H) 7
2,30-2,58 (m, ©
H) ; 2,61-2,82

(m, 4 H) ; 4,46
(td, J=6,1 u
47,5 Tu, 2 H)
4,79 (m, 1 H) ;
6,59 (s, 2 H) ;
6,09 (d, J=8§,8
I'm, 2 H) ; 6,72
(s, 1 H) ; 6,80
(d, J=8,8 Iu, 2

85

0JI H) ; 8,74 (s, 2
H)
1H AMP (400
MI'u, DMSO-dé6, &
2-pTop-4-
m): 1,70 m
(5- (4= ppm) / (m,
1 H) ; 1,80
[ (35)-1-
(3 (dm, J=25,3 Twu,
2 H) ; 2,05 (m,
bToprnponu

JI) IUPPOoJIn
OMH—-3-—

uJl]) okcude

HUII]-2- A

TUOPOKCU~—
8, 9-
OIUTUIPO—
TH-
BeHszo[7]a
HHYJIeH—-6—
MI1] OeH30H

UTPWII

2 H) ; 2,20 (m,
1 H) ; 2,29 (t,

J=7,0 Tu, 2 H)
; 2,39 (m, 1 H)
; 2,48 (m, 2 H)
; 2,55 (m, 1 H)
; 2,79 (m, 3 H)
; 2,80 (m, 1 H)
; 4,47 (td,

J=6,1 u 47,5
T'm, 2 H) ; 4,78
(m, 1 H) ; 6,58
(s, 2 H) ; ©0,08
(d, J=8,8 Tu, 2

501
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H) ; 6,70 (s, 1
H) ; 6,73 (4,
J=8,8 TIwu, 2 H)
; 7,10 (d,
J=8,1 Tu, 1 H)
; 7,28 (d,
J=11,5 Tu, 1 H)
; 7,68 (t,
J=8,1 Tu, 1 H)
; 9,50 (s, 1 H)

86

6— (5-
XJIOp—3-—
OUPUONII) —
5-[4-

[ (35)-1-
(3-
bToprnponu
JI) IUPPOoJIn
OVH—-3-—
uJl]) okcude
HMJI] -8, 9-
OIUTUIPO—
TH-
BeHzo[7]a
HHYJIeH—2—

OJI

1H SMP (400
MI', DMSO-d6, &
pem): 1,70 (m,
1 H) ; 1,80
(dm, J=25,3 T,
2 H) ; 2,08 (m,
2 H) ; 2,20 (m,
1 H) ; 2,29 (t,
J=7,0 Twma, 2 H)
; 2,39 (m, 1 H)
; 2,48 (t,
J=7,2 Tu, 2 H)
; 2,55
(dd, , J=3,0 u
10,4 Tu, 1 H)
2,61-2,72 (m, 3
H) ; 2,80 (dd,
J=6,3 u 10,4
T'm, 1 H) ; 4,48
(td, J=6,1 u
47,5 Tm, 2 H) ;
4,78 (m, 1 H) ;
6,59 (s, 2 H) ;
6,08 (d, J= 8,8
I'm, 2 H) ; 6,71

493
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(s, 1 H) ; 6,77
(d, J=8,8 T, 2
H) ; 7,70 (4,
J=2,5 Tu, 1 H)
; 8,18 (d,
J=2,5 Tu, 1 H)
; 8,31 (d,
J=2,5 Tu, 1 H)
; 9,49 (s, 1 H)

87

6-[6-
(oudTopMe
TOKCHU) —3-—
OVUPUONII] —
5-[4-

[ (35)-1-
(3-

bToprnponu

JI) nuppoJsn | A

OVH—-3-—
uJl]) okcude
HMJI] -8, 9-
OIUTUIPO—
TH-
BeHzo[7]a
HHYJIeH—2—

OJI

1H SAMP (400
MI't, DMSO-d6, &
ppm): 1,70 (m,
1 H) ; 1,80
(dm, J=25,3 T,
2 H) ; 2,07 (m,
2 H) ; 2,20 (m,
1 H) ; 2,28 (t,
J=7,0 Twma, 2 H)
; 2,39 (m, 1 H)
; 2,48 (t,
J=7,2 Tu, 2 H)
; 2,56 (dd,
J=3,2 u 10,4
T'm, 1 H) ; 2,68
(m, 3 H) ; 2,80
(dd, J=6,3 n
10,4 Tu, 1 H)
4,47 (td, J=6,1
n 47,5 T'u, 2 H)
; 4,76 (m, 1 H)
; 6,56 (s, 2 H)
; 6,67 (d,
J=8,8 Tu, 2 H)
; 6,71 (s, 1 H)
; 6,78 (d,

525
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J=8,8 TIm, 2 H)
; 6,91 (d,
J=8,6 TIm, 1 H)
; 7,62 (t,
J=73,1 Tu, 1 H)
; 7,68 (dd,
J=2,0 mu 8,6 Iuu,
1 H) ; 7,96 (d,
J=2,0 Tu, 1 H)
; 9,46 (s, 1 H)

88

6-(2,5-
oubTop-4-
MeToKcude
HWJI) —5-
[4-[(3S) -
1-(3-
bToprnponu
JI) IUPPOoJIn
OVH—-3-—
uJl]) okcude
HMJI] -8, 9-
OIUTUIPO—
TH-
BeHzo[7]a
HHYJIeH—2—

OJI

1H SAMP (400
MI', DMSO-d6, &
pem): 1,70 (m,
1 H) ; 1,79
(dm, J=25,3 T,
2 H) ; 2,04 (m,
2 H) ; 2,15 (t,
J=7,0 Twma, 2 H)
; 2,20 (m, 1 H)
; 2,39 (m, 1 H)
; 2,47 (t,
J=7,2 Tu, 2 H)
; 2,54 (dd,
J=3,0 n 10,4
T, 1 H) ;
2,60-2,72 (m, 3
H) ; 2,80 (dd,
J=6,4 n 10,4
T'm, 1 H) ; 3,79
(s, 3 H) ; 4,48
(td, J=6,1 u
47,5 Tu, 2 H) ;
4,75 (m, 1 H) ;
6,55 (s, 2 H) ;
6,62 (d, J=8,8

524
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89

6— (2-
xJop-4-
MeToOkKCcHUude
HWJI) —5-
[4-[(38) -
1-(3-
bToprponu
JI) IUMPPOoJIn
OVH—-3-—
uil]) okcude
HMJI] -8, 9-
IUTUIOPO—
TH-
BeHzo[7]a
HHYJIeH-2—

OJI

ppm): 1,68 (m,
1 H) ; 1,79
(dm, J=25,3 T,
2 H) ; 2,05 (m,
2 H) ;o 2,12-
2,23 (m, 3 H) ;
2,38 (m, 1 H) ;
2,45 (¢, J=7,2
I'm, 2 H) ; 2,52
(dd, J=3,0 n
10,4 Tu, 1 H)
2,62 (m, 1 H) ;
2,70-2,82 (m, 3
H) ; 3,71 (s, 3
H) ; 4,46 (td,
J=6,1 u 47,5
T'u, 2 H) ; 4,72
(m, 1 H) ; 6,55
(s, 2 H) ; 6,59
(d, J=8,8 Tu, 2
H) ; 6,70 (s, 1
H) ; 6,72 (dd,
J=2,6 u 8,8 TIu,
1 H) ; 6,73 (d,

522
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; 6,97 (d,
J=2,6 Tu, 1 H)
; 7,00 (d,

; 9,38 (s, 1 H)

90

5-[4-
[(3S)-1-
(3-
bTopnponu

JI) INPPOJIn
OMH—-3-
uil) okcude

HUJI] —6-—

(5-9dTOP- A

3-
OUPUONII) —
8, 9-
OUTMOPO—
TH-
BeHzo[7]a
HHYJIeH—2—

OJI

1H SAMP (400
MI'u, DMSO-dé6, &
ppm): 1,70 (m,
1 H) ; 1,80
(dm, J=25,3 T,
2 H) ; 2,09 (m,
2 H) ; 2,20 (m,
1 H) ; 2,29 (t,
J=7,0 Twu, 2 H)
; 2,39 (m, 1 H)
; 2,47 (t,
J=7,2 Tu, 2 H)
; 2,55 (dd,
J=3,1 u 10,4
T, 1 H) ;
2,61-2,72 (m, 3
H) ; 2,80 (dd,
J=6,4 u 10,4
T'm, 1 H) ; 4,47
(td, J=6,1 u
47,5 Tu, 2 H) ;
4,76 (m, 1 H) ;
6,58 (m, 2 H) ;
6,66 (d, J=8,8
I'm, 2 H) ; 6,71
(s, 1 H) ; 6,77
(d, J=8,8 Tu, 2
H) ; 7,52 (td,
J=2,9 u 10,4

477
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T'm, 1 H) ; 8,09
(¢, J=2,9 Twu, 1
8,27 (d,
J=2,9 Tu, 1 H)

; 9,48 (s, 1 H)

H)

91

5-[4-

[ (35)-1-
(3-
bTopnponu

JI) IMPPOJIN
OVH-3-
ui] okcupe
HUJI] —6-

(6=

MEeTOKCHU— A

4-MeTmII—
3-
OIVPUONIT) —
8, 9-
OIUTUIPO—
TH-
BeHzo[7]a
HHYJIeH—2—

OJI

1H SIMP (400
MI'i, DMSO-d6, &
pem): 1,69 (m,
1 H) ; 1,79
(dm, J=25,3 T,
2 H) ;. 2,03-
2,23 (m, 5 H) ;
2,12 (s, 3 H) >
2,38 (m, 1 H) ;
2,45 (t, J=7,2

I'm, 2 H) ,; 2,52
(dd, J=3,0 u
10,4 Tu,
2,64 (m,
2,79 (m,
3,75 (s,
4,46 (td,

1 H) ;
2 H) ;
2 H) ;
3 H) ;

J=6,1
m 47,5 T,
; 4,72 (m,
; 6,55 (s,
; 6,57 (s,
; 6,60 (d,

2
1
2
1

J=8,8 TIuu,
; 6,69 (d,
J=8,8 TIuu,
; 6,71 (s,
; 71,71 (s,
; 9,39 (s, 1 H)

503
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5-[4-

[ (3S5)-1-
(3=
dToprponu

JI) IUppoJin
OUH—-3-—

nii] okcude

1H AMP (400
MI't, DMSO-d6, &
ppm): 1,68 (m,
1 H) ; 1,79
(dm, J=25,3 TIwu,

2 H) ; 1,98-
2,22 (m, 5 H) ;
2,01 (s, 3 H) ;
2,04 (s, 3 H) ;
2,37 (m, 1 H)
2,45 (t, J=7,2

I'm, 2 H) ,; 2,52
(m, 1 H) ; 2,62

g:?/\/k* HMJI] —6- (m, 1 H) ; 2,71
. O % (4- R (t, 3=7,0 T, 2|
MEeTOKCH~— H, 1 H) ,; 2,78
o O‘ 2,5=- (dd, J=6,4 n
ouMe Tuiidpe 10,4 Tu, 1 H) ;
HMJI) -8, 9- 3,71 (s, 3 H) ;
OUTUOPO— 4,46 (td, J=0,1
TH- n 47,5 T'uy, 2 H)
Benuso[7]a ; 4,71 (m, 1 H)
HHYJIeH—-2- ; 6,54 (s, 2 H)
OJI ; 6,55 (d, J=
8,8 Iu, 2 H)
6,61 (s, 1 H) ;
6,068 (d, J= 8,8
I'm, 2 H) ; 6,81
(s, 1 H) ; 9,34
(s, 1 H)
6-(2,3- 1H AMP (400
ouoTop-4- MI', DMSO-dé6, &
93 MeToOKCHUubpe | A ppm) : 1,69 (m, | 524

HMI) -5-

[4-1(35) -

1 H) ; 1,79
(dm, J=25,3 TIu,
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1-(3-
brToprponu
JI) IUPPOoJIn
OVH—-3—
W] okcude
HMJI] -8, 9-
OUTUOPO—
TH-

Benszso[7]a

2 H) ; 2,05 (m,
2 H) ; 2,14-
2,25 (m, 3 H) ;
2,39 (m, 1 H) ;
2,48 (t, J=7,2
I'm, 2 H) ; 2,54
(dd, J=3,0 u
10,4 Tu, 1 H)
2,61-2,71 (m, 3

94

HHYJIeH—-2- H) ; 2,79 (dd,

OJI J=6,4 u 10,4
I'm, 1 H) ,; 3,82
(s, 3 H) ; 4,47
(td, J=6,1 n
47,5 T'u, 2 H) ;
4,74 (m, 1 H) ;
6,57 (m, 2 H) ;
6,62 (d, J=8,8
I'm, 2 H) ; 6,70
(s, 1 H) ; 6,72
(d, J=8,8 Twu, 2
H) ; 6,80-6,94
(m, 2 H) ; 9,43
(s, 1 H)

5-[4- 1H AMP (400

[(3S5)-1- MI'u, DMSO-dé6, &

(3- ppm) : 1,069 (m,

dTopnponu 1 H) ; 1,80

JI) IUPPOoJIn

OMH-3- A

W] oKCcude
HWUJI] - 6-—
[4-
(TpudTOPM

eTUIICYJIBE O

(dm, J=25,3 Iw,
2 H) ; 2,05 (m,
2 H) ; 2,19 (m,
1 H) ; 2,29 (t,
J=7,0 Tu, 2 H)
; 2,38 (m, 1 H)
; 2,45 (t,

558
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aHuJI) eHn
J]-8,9-
OIUTUOPO—
TH-
BeHszo[7]a
HHYJIeH-2—

OJI

J=7,2 Tu, 2 H)
; 2,54 (dd,
J=3,2 u 10,4
T, 1 H) ;
2,60-2,71 (m, 3
H) ; 2,78 (dd,
J=6,4 u 10,4
I'm, 1 H) ; 4,47
(td, J=6,1 u
47,5 T'u, 2 H) ;
4,72 (m, 1 H) ;
6,57 (s, 2 H) ;
6,60 (d, J=8,8
I'm, 2 H) ,; 6,70
(s, 1 H) ; 6,71
(d, J=8,8 ITwa, 2
H) ; 7,25 (d,
J=8,4 Tmn, 2 H)
; 7,50 (d,
J=8,4 Tu, 2 H)
; 9,46 (s, 1 H)

95

6- (3-
xJiop—-4-
STOKCUbEH
mi)—-5-[14-
[ (35)-1-
(3-
bToprnponu
JI) IUPPOoJIn
OVH—-3—
W] oKCcude
HMJI] -8, 9-
OIUTUIOPO—
TH-

Benszso[7]a

1H SAMP (400
MI'u, DMSO-d6, &
pem): 1,31 (t,
J=7,1 Tu, 3 H)
; 1,70 (m, 1 H)
; 1,79 (dm,
J=25,3 Tu, 2 H)
; 2,03 (m, 2 H)
; 2,15-2,27 (m,
3 H) ; 2,39 (m,
1 H) ; 2,48 (t,
J=7,2 Tu, 2 H)
; 2,55 (dd,
J=3,1 u 10,4

536
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HHYJIeH—2—

OJI

T'm, 1 H) ; 2,66
(m, 3 H) ; 2,80
(dd, J=6,4 u
10,4 Tu, 1 H)
4,03 (g, J=7,1
T'm, 2 H) ; 4,47
(td, J=6,1 u
47,5 T'u, 2 H) ;
4,75 (m, 1 H) ;
6,54 (s, 2 H) ;
6,65 (d, J=8,8
I'm, 2 H) ; 6,69
(s, 1 H) ; 6,75
(d, J=8,8 T, 2
H) 6,92 (4,
J=8,6 ITwu, 1 H)
; 7,03 (dd,
J=2,6 u 8,6 T,
1 H) ; 7,11 (d,
J=2,6 Tm, 1 H)
; 9,38 (s, 1 H)

96

bToprnponu
JI) IUPPOoJIn
OVH—-3—
nJl]) okCcude
HWUJI] - 6-—
(5-MeTMII—
3-
IVPUONIT) —
8, 9-
OIUTUIOPO—

TH-

1H SAMP (400
MI'u, DMSO-d6, &
pem): 1,70 (m,
1 H) ; 1,80
(dm, J=25,3 Twu,
2 H) ; 2,05 (m,
2 H) ; 2,19 (m,
1 H) ; 2,20 (s,
3 H) ;7 2,26 (t,
J=7,0 Twu, 2 H)
; 2,39 (m, 1 H)
; 2,47 (t,
J=7,2 Tu, 2 H)
; 2,54 (dd,

473




134

Beuzo[7]a
HHYJIeH—2—

OJI

J=3,0 u 10,4
T, 1 H) ;
2,61-2,71 (m, 3
H) ; 2,80 (dd,
J=6,4 u 10,4
T'm, 1 H) ; 4,47
(td, J=6,1 u
47,5 T'u, 2 H) ;
4,75 (m, 1 H) ;
6,57 (m, 2 H) ;
6,63 (d, J=8,8
I'm, 2 H) ; 6,70
(s, 1 H) ; 6,74
(d, J=8,8 T, 2
H) ; 7,42 (g,
J=2,3 Tu, 1 H)
; 8,01 (d,
J=2,3 Twu, 1 H)
; 8,10 (d,
J=2,3 Tmu, 1 H)
; 9,43 (s, 1 H)

97

bToprponm
JI) IUPPOoJIn
OVH—-3—
nJl]) okCcude
HWUJI] - 6-—
(6-
METOKCHU~—
2-MeTUJI—
3-
OIUPUONIT) —

8, 9-

1H SAMP (400
MI'tu, DMSO-d6, &
ppem) : 1,069 (m,
1 H) ; 1,79
(dm, J=25,3 Tu,
2 H) ;. 2,03-
2,24 (m, 5 H) ;
2,20 (s, 3 H)
2,38 (m, 1 H) ;
2,47 (¢, J=7,2
I'nm, 2 H) ; 2,52
(m, 1 H) ; 2,62
(m, 1 H) ; 2,71

503
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OIUTUIOPO—
TH-

BeHszo[7]a
HHYJIeH-2—

OJI

H) ; 2,79 (dd,
J=6,3 i 10,4
T'm, 1 H) ; 3,77
(s, 3 H) ; 4,47
(td, J=0,1 u
47,5 T'u, 2 H) ;
4,72 (m, 1 H) ;
6,51 (d, J=8,4
I'm, 1 H) ; 6,55
(s, 2 H) ; 6,60
(d, J=9,0 TIwm, 2
H) ; 6,09 (d,
J=9,0 Tu, 2 H)
; 6,71 (s, 1 H)
; 7,33 (d,
J=8,4 Tu, 1 H)
; 9,41 (s, 1 H)

98

6-(2,2-
OoVMe TUJI—
3H-
BOeH300YpPa
H-5-m) —
5-[4-

[ (35)-1-
(3-
bToprnponu
JI) IMPPOoJIn
OVH—-3—
nJl]) okcude
HMJI] -8, 9-
OIUTUIOPO—
TH-
BeHzo[7]a
HHYJIeH-2—

OJI

1H SMP (400
MI'u, DMSO-d6, &
pem): 1,35 (s,
6 H) ; 1,70 (m,
1 H) ; 1,80
(dm, J=25,3 Twu,
2 H) ; 2,03 (m,
2 H) ; 2,13-
2,25 (m, 3 H) ;
2,39 (m, 1 H) ;
2,47 (¢, J=7,2
I'm, 2 H) ; 2,54
(dd, J=3,0 u
10,4 Tu, 1 H)
2,60-2,71 (m, 3
H) ; 2,79 (44,
J=6,4 u 10,4
I'm, 1 H) ; 2,84

528
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(s, 2 H) ; 4,47
(td, J=6,1 "
47,5 Tu, 2 H) ;
4,76 (m, 1 H) ;
6,47 (d, J=8,3
I'm, 1 H) ; 6,54
(m, 2 H) ; 6,01
(d, J=8,8 Iwu, 2
H) ; 6,68 (s, 1
H) 6,72 (d,
J=8,8 TIwu, 2 H)
; 6,81 (dd,
J=2,5 u 8,3 TIu,
1 H) ; 6,91 (d,
J=2,5 Tu, 1 H)
; 9,33 (s, 1 H)

99

6— (5-
XJIOp—6-—
METOKCHU~—
3-
OVPUONI) —
5-[4-

[ (35)-1-
(3-
bTopnponm
JI) IUPPOoJIn
OVH—-3—
nJl]) okcude
HMJI] -8, 9-
OIUTUIOPO—
TH-
BeHzo[7]a
HHYJIeH—2—

OJI

1H SMP (400
MI'u, DMSO-d6, &
pepm): 1,70 (m,
1 H) ; 1,80
(dm, J=25,3 Twu,
2 H) ; 2,07 (m,
2 H) ; 2,20 (m,
1 H) ; 2,33 (t,
J=7,2 Tu, 2 H)
; 2,39 (m, 1 H)
; 2,48 (t,
J=7,3 Tu, 2 H)
; 2,55 (dd,
J=3,2 u 10,5
T, 1 H) ;
2,61-2,70 (m, 3
H) ; 2,80 (dd,
J=o6,1 u 10,5
T'm, 1 H) ; 3,86

523
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(s, 3 H)
(td, J=6,
47,5 Tu, 2
4,79 (m, 1
6,56 (s, 2
6,69 (d,

T'm, 2 H) ;
(S/ 1 H) »

4,48
1 u
H)
H)
H)
J=8,9
6,70
6,79

(d, J=8,9 Twu, 2

H) ; 7,61 (d4dd,
J=2,3 Tu, 1 H)
; 7,82 (d,
J=2,3 Tm, 1 H)
; 9,43 (s, 1 H)
1H SMP (400
MI'u, DMSO-dé6, &
o— (4- pepm): 1,31 (L,
STOKCU- J=7,1 Twu, 3 H)
2,5- ; 1,68 (m, 1 H)
ouMe Tuiipe ; 1,79 (dm,
HWUJI) —5- J=25,3 Tu, 2 H)
[4-[(38) - ; 2,01 (s, 6 H)
Q«\/\F 1-(3- ; 2,03 (m, 2 H)
o dTopnponmu ; 2,10 (m, 2 H)
o—"
100 OQ JI) muppoJm | A ; 2,19 (m, 1 H) |530
; OO OoMH—-3- ; 2,37 (m, 1 H)
uJl]) okCcude ; 2,45 (t,
HMII) -8, 9- J=7,2 Tu, 2 H)
OUTUOPO— ; 2,52 (dd,
TH- J=3,0 n 10,4
Beuzo[7]a Im, 1 H) ,; 2,61
HHYJIeH-2— (m, 1 H) ,; 2,70
oJI (m, 2 H) , 2,79
(dd, J=6,3 u
10,4 Tu, 1 H)




138

3,95 (m, 2 H) ;
4,46 (td, J=0,1
n 47,5 T'u, 2 H)
; 4,71 (m, 1 H)
; 6,53 (s, 2 H)
; 6,55 (d,
J=8,8 TIwu, 2 H)
; 6,60 (s, 1 H)
; 6,67 (d,
J=8,8 TIwu, 2 H)
; 6,69 (t,
J=1,0 Tu, 1 H)
; 6,80 (s, 1 H)
; 9,33 (s, 1 H)

101

5-[4-
[(3S)-1-
(3=
bToprnponu

JI) IUPPOJIN
OVH—-3—
uJl) okcude
HWUJI] - 6-—

(6=

METOKCHU— A

5-MeTmiI-
3-
OUPUONIT) —
8, 9-
OIUTUIOPO—
TH-
BeHzso[7]a
HHYJIeH—2—

OJI

1H SMP (400
MI'u, DMSO-dé6, &
ppm): 1,70 (m,
1 H) ; 1,80
(dm, J=25,3 Twu,
2 H) ; 2,03 (s,
3 H) ; 2,05 (m,
2  H) ; 2,15-
2,25 (m, 3 H) ;
2,38 (m, 1 H) ;
2,47 (¢, J=7,2
I'm, 2 H) ; 2,54
(dd, J=3,0 u
10,4 Tu, 1 H)
2,64 (m, 3 H) ;
2,79 (dd, J=6,4
m 10,4 T, 1 H)
; 3,79 (s, 3 H)
; 4,46 (td,
J=o6,1 u 47,5
T'u, 2 H) ; 4,76

503
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(m, 1 H) ;
(s, 2 H) ;

6,54
6,65

(d, J=8,8 T, 2

102

6— (5-
bTop-6-
MEeTOKCHU-—
3-
OUPUONII) —
5-[4-

[ (35)-1-
(3-
dToprponm
JI) IUPPOJIN
OVH—-3—
uJl]) okcude
HMJI] -8, 9-
OIUTUIOPO—
TH-
BeHszo[7]a
HHYJIeH—2—

OJI

H) ; 6,70 (s, 1
H) ; 6,76 (4,
J=8,8 TIwu, 2 H)
; 7,32 (d,
J=3,0 Twu, 1 H)
; 7,67 (d,
J=3,0 Twu, 1 H)
; 9,39 (s, 1 H)

1H AMP (400

MI'u, DMSO-d6, &

ppm): 1,70
1 H

(m,

1,80

(d-In/ J=25,3 P]'_L,
2 H) ; 2,06 (m,

2 H)
2,28 (m, 3
2,38 (m, 1
2,47 (t,
T'm, 2 H) ;
(dd, J=3,
10,4 Tu, 1
2,68 (m, 3
2,80 (dd,
m 10,4 Ti,
; 3,86 (s,
; 4,47
J=o6,1 u
T'm, 2 H) ;
(m, 1 H) ;
(s, 2 H) ;

2,13-
H)
H)
J=7,2
2,55
0 u
H)
H)
J=6,4
1 H)
3 H)
(td,
47,5
4,78
6,56
6, 68

(d[ J:8,8 PU,, 2

H) ; 6,70

(s, 1

507
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H) 6,79 (d,
; 7,42 (dd,

J=2,0 n 11,9

I'm, 1 H) ; 7,08

103

(d, J=2,0 Twm, 1
H) ; 9,42 (s, 1
H)
1H SAMP (400
MI'u, DMSO-d6, &
ppm): 1,33 (L,
J=7,2 Tu, 3 H)
; 1,68 (m, 1 H)
6-(3- ; 1,81 (dm,
xJop-4- J=25,3 Tu, 2 H)
DTOKCU—-2~— ; 2,05 (m, 2 H)
dbropdbeHnn ; 2,16-2,23 (m,
)=5-14- 3 H) ; 2,40 (m,
[ (35)-1- 1 H) ; 2,46 (t,
(3- J=7,2 Tu, 2 H)
dTopnponu ; 2,54 (dd,

JI) nuppoJsn | A

OVH—-3-—
uil]) okcude
HMJI] -8, 9-
IUTUIOPO—
TH-
BeHzo[7]a
HHYJIeH-2—

OJI

J=3,0 u 10,4

I'm, 1 H) ; 2,63

(m, 1 H) ; 2,08

(t, J=7,0 Tu,

2

H) ; 2,79 (44,
J=6,4 n 10,4

T'm, 1 H) ; 4,10

(aq, J=7,2 Twu,

2

H) ; 4,47 (td,
J=6,1 n 47,5

T'm, 2 H) ; 4,74

(m, 1 H) ; 6,56

(m, 2 H) ; 6,63

(d, J=8,8 TIu,

2

554
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104

6— (2-
bTop-6-
METOKCHU~—
3-
OVPUONI) —
5-[4-

[ (35)-1-
(3-
bToprnponu
JI) IUPPOoJIn
OVH—-3-—
uJl]) okcude
HMJI] -8, 9-
OIUTUIPO—
TH-
BeHzo[7]a
HHYJIeH—2—

OJI

H) ; 6,71 (s, 1
H) ; 6,73 (4,
J=8,8 TIm, 2 H)
; 6,83 (d,
J=9,0 Tmu, 1 H)
; 7,03 (t,
J=9,0 Twu, 1 H)
; 9,40 (s, 1 H)

1H SMP (400
MI'u, DMSO-d6, &
pem): 1,69 (m,
1 H) ; 1,79

(dm/ J:25,3 PI_[,
2 H) ; 2,05
2,13~

2 H)

2,25 (m, 3
2,39 (m, 1
2,47 (L,

T'u, 2 H) ;
(dd, J=3,
10,4 Tu, 1
2,60-2,71

H) ; 2,80
J=6,4 u

T'm, 1 H) ;
(s, 3 H) ;
(td, J=o,
47,5 Tu, 2
4,75 (m, 1
6,56 (s, 2
6,61 (d,

T'm, 1 H) ;

H)
H)

(m,

.
’

.
’

J=7,2
2,54

1
H)

(m,

n
’

3

(dd,
10,4
3,78
4,48

1
H)
H)
H)

u

.
14

.
14

.
14

J=8,2
6, 64

(d, J=8,8 TIu,

H) ; 6,70
H) ; 6,74

(s,

2
1
(d,

507
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; 7,59 (dd,

J=8,2 u 10,1

I'm, 1 H) ; 9,44

(s, 1 H)

1H SAMP (400

MI't, DMSO-d6, d

ppm): 1,70 (m,

1 H) ; 1,80

(dm, J=25,3 Tu,

2 H) H 2,05 (m/

2 H) ; 2,21 (m
6-(3,5- ’ ’

3 H) ; 2,39 (m,
nudTop—4-

1 H) ; 2,47 (t,
MeTokCcHude
HUJI) - 5-

; 2,53 (dd,
[4-[(3S) -

J=3,2 u 10,5
1-(3-

I'm, 1 H) , 2,66
dToprponm

(m, 3 H) ; 2,80
JI) IUPPOoJIn

105 A (dd, J=6,2 u| 524

OUH-3-

10,5 T'u, 1 H) ;
uJl]) okcude

3,85 (s, 3 H) ;
HMJI] -8, 9-

4,47 (td, J=0,1
OUTUOPO—

m 47,5 T'u, 2 H)
TH-

; 4,79 (m, 1 H)
Benzo[7]a

; 6,55 (s, 2 H)
HHYJIeH—2—

; 6,68 (d,
0JI

; 6,70 (s, 1 H)

; 6,76 (d,

; 6,83 (d,

J=10,0 T, 2 H)

; 9,44 (s, 1 H)
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106

6- (1-
STUIIMHOOJ
MH-5-1J1) —
5-[4-
[(3S)-1-
(3-
bTopnponu
JI) INPPOJIN
OUH—-3-
uil]) okcude
HMJI] -8, 9-
IUTUOPO—
TH-
BeHso[7]a
HHYJIeH-2—

OJI

1H AMP (400
MI't, DMSO-d6, &
ppm): 1,07 (L,
J=7,4 Tu, 3 H)
; 1,70 (m, 1 H)

; 1,80 (dm,
J=25,3 Tu, 2 H)
; 2,00 (m, 2 H)
; 2,20 (m, 3 H)
; 2,38 (m, 1 H)
; 2,47 (m, 2 H)
; 2,54 (m, 1 H)
; 2,65 (m, 3 H)
; 2,74 (t,
J=7,2 Tu, 2 H)
; 2,80 (dd,

J=6,4 n 10,4
I'm, 1 H) ,; 3,02
(q, J=7,4 Tu, 2
H) ; 3,22 (t,
J=7,2 Tu, 2 H)
; 4,47 (td,
J=6,1 u 47,5
T'u, 2 H) ; 4,75
(m, 1 H) ; 6,25
(d, J=8,2 Tu, 1
H) ; 6,52 (s, 2
H) ; 6,60 (d,
J=8,8 TIm, 2 H)
; 6,65 (s, 1 H)
; 6,73 (m, 3 H)
; 6,81 (s, 1 H)
;9,29 (s, 1 H)

527
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1H AMP (400
MI'u, DMSO-d6, &
ppm): 1,28 (t,
J=7,1 Tu, 3 H)
6-(2- ; 1,65-1,88 (m,
STOKCUIIMP 3 H) ; 2,08 (m,
UMUIOVNH=5- 2 H) ;7 2,16-
mi) -5-[14- 2,29 (m, 3 H) ;
[ (3S)-1- 2,35-2,58 (m, 4
(3- H) ; 3,68 (m, 3
bToprponM H) ; 2,80 (m, 1
o JI) IMPPOJIN A H) ; 4,27 (q, 504
OVH-3-— J=7,1 Twu, 2 H)
W] okcupe : 4,47 (td,
HMJI] -8, 9- J=6,1 u 47,5
OUTUOPO— I'm, 2 H) ,; 4,78
TH- (m, 1 H) ; 6,57
Benuso[7]a (s, 2 H) ; 6,69
HHYJIeH-2- (d, J=8,8 TITu, 2
oJI H) ; 6,71 (s, 1
H) ; 6,80 (d,
J=8,8 TIm, 2 H)
; 8,29 (s, 2 H)
; 9,46 (s, 1 H)
5-[4- 1H SAMP (400
[(38)-1- MI'y, DMSO-d6, &
(3- pem): 1,70 (m,
dTopnpornmn 1 H) ; 1,80
JI) IMPPOJIN (dm, J=25,3 T,
108 OMH—-3- A 2 H) ; 2,05 (m, |489
nJl) okcude 2 H) ; 2,15-
HUJI] —6-— 2,27 (m, 3 H) ;
(6- 2,38 (m, 1 H) ;
METOKCHU— 2,46 (t, J=7,2
3- ', 2 H) ; 2,54
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OIVPUONIT) —
8, 9-
OIUTUOPO—
TH-
BeHszo[7]a
HHYJIeH-2—

OJI

(dd, J=3,2 u
10,4 Tu, 1 H)
2,65 (m, 3 H) ;
2,80 (dd, J=6,4
m 10,3 T, 1 H)
; 3,78 (s, 3 H)
; 4,48 (td,
J=o,1 u 47,5
I'm, 2 H) ; 4,75
H) ; 6,56
H) ; 6,63
; 6,70
H) ; 6,75
(d, J=8,8 T, 2
H) ; 7,45 (d4dd,
J=2,5 u 8,7 Tu,
1 H) ; 7,89 (d,
J=2,5 Tu, 1 H)
; 9,40 (s, 1 H)

3
~

=W N
s

109

bToprnponu
JI) IUPPOJIN
OVH-3-—

uJl]) okcude

HWUJI] - 6-—
(2-
METOKCHU~—
4-
OUPUONIT) —
8, 9-
OIUTUIOPO—
TH-

Benszso[7]a

1H SAMP (400
MI'u, DMSO-d6, &
pem): 1,70 (m,
1 H) ; 1,80
(dm, J=25,3 Twu,
2 H) ; 2,02 (m,
2  H) ; 2,15-
2,27 (m, 3 H) ;
2,39 (m, 1 H) ;
2,47 (¢, J=7,2
', 2 H) ; 2,55
(dd, J=3,0 u
10,5 T'u, 1 H)
2,64 (m, 3 H) ;
2,80 (dd, J=6,4
m 10,4 T, 1 H)

489
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HHYJIeH—-2- ; 3,76 (s, 3 H)
oJI ; 4,48 (td,

J=6,1 " 47,5

I, 2 H) ; 4,78

(m, 1 H) ; 6,51

(s, 1 H) ; 6,57

(m, 2 H) ; 6,67

(m, 3 H) , 6,70

(s, 1 H) ; o,76

(d/ J:8,8 PU‘, 2

H) 7 7,92 (d,

; 9,47 (s, 1 H)

1H AMP (400

MI'1;, DMSO-dé6, &

m): 1,36 (t

6— (6- pp ’ ’

J=7,3 Twu, 3 H)
3TOKCU-5—

; 1,70 (m, 1 H)
MeTUJI-3—

; 1,79 (dm,
OUPUONII) —

J=25,3 T'u, 2 H)
5-14-

; 2,02 (s, 3 H)
[(35)-1- ' '
(3 ; 2,04 (m, 2 H)

; 2/15_2,25 (m,
bToprponu

3 H) H 2,38 (ml

110 JI) uppoJu | A 517

1 H ; 2,47 (t,
OVH—-3-
nJl]) okcude

; 2,54 (dd,
HMJI] -8, 9-

J=3,1 " 10,4
OUTUOPO—

T'nm, 1 H) ; 2,66
TH-

(m, 3 H) , 2,79
Benszso[7]a

(dd, J=6,4 "
HHYJIeH—2—

10,4 Tu, 1 H) ;
oJI

4,22 (q, J=7,3

T'u, 2 H) ; 4,47

(td, J=6,1 "
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47,5 Tu, 2 H) ;
4,76 (m, 1 H) ;
6,55 (s, 2 H) ;
6,04 (d, J=8§,8
T'm, 2 H) ; 6,79
(s, 1 H) ; 6,75
(d, J=8,8 ITu, 2
H) ;1,32 (d,

J=2,6 Tu, 1 H)
; 7,62 (d,
J=2,6 Tu, 1 H)

; 9,39 (s, 1 H)

111

6— (3-
bTop-4-
MeToKcude
HWUJI) —5-
[4-[(3S) -
1-(3-
bToprponu
JI) IUPPOoJIn
OVH—-3—
uJl]) okcude
HMJI] -8, 9-
OIUTUIOPO—
TH-
BeHzo[7]a
HHYJIeH-2—

OJI

1H SMP (400
MI't, DMSO-dé6, &
pepm): 1,70 (m,
1 H) ; 1,79
(dm, J=25,3 T,
2 H) ; 2,04 (m,
2 H) ; 2,15-
2,27 (m, 3 H) ;
2,39 (m, 1 H) ;
2,47 (¢, J=7,2
I'm, 2 H) ; 2,54
(m, dd, J=3,0 mu
10,4 Tu, 1 H)
2,65 (m, 3 H) ;
2,80 (dd, J=6,4
m 10,4 T, 1 H)
; 3,77 (s, 3 H)
; 4,47 (td,
J=6,1 u 47,5
T'u, 2 H) ; 4,76
(m, 1 H) ; 6,54
(s, 2 H) ; 6,63
(d, J=8,8 Tu, 2

506
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H)
H)
J=8,

.
14

6,69 (s, 1
;6,74 (4,
2 H)
6,86,85-6,92

8 TIw,

(m, 2 H) ; 6,95
(t, J=8,7 Tu, 1
H) ; 9/38 (S, 1
H)
1H SAMP (400
MI'1t, DMSO-d6, 9§
ppm): 1,68 (m,
1 H) ; 1,79
(dm/ J:25,3 PI_[,
2 H) ; 2,07 (m
6-(2,4- ’ ’
2 H) ; 2,18 (m,
oudTop—3-
3 H) ; 2,39 (m,
MeTokCcHUude
1 H) ; 2,45 (t,
HMJI) - 5-
J=7,2 Tu, 2 H)
[4-[(33) -
; 2,52 (m, 1 H)
1_(3_ ’ ’
; 2,62 (m, 1 H)
X:T/\/\F bTopnponu ’ ’
g ; 2,69 (t,
O F JI) IUPPOoJIn
112 Q q S A J=7,0 Twu, 2 H)|524
; 2,79 (dd,
O‘ uil) okcude
Ho J=6,4 " 10,4
HMJI] -8, 9-
T'm, 1 H) ; 3,74
OUTUOPO—
(s, 3 H) ; 4,48
TH-
(td, J=6,1 "
Benzo[7]a
47,5 Tu, 2 H) ;
HHYJIeH—2—
4,72 (m, 1 H) ;
0JI
6,58 (s, 2 H) ;
6161 (d, J:8,8
I'm, 2 H) ; 6,71
(m, 3 H) ; 06,90
(ddd, J=6,2 mu
8,5 n 9,0 T'u, 1
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H) ; 6,98 (ddd,
J=2,2 mnu 9,0 wu
11,0 Tu, 1 H) ;

9,43 (s, 1 H)

113

6-(4-
XJIOp—3-—
MeTuIIbeHn
a)-1-
bTop-5-
[4-1(35) -
1-(3-

bToprnponu

JI) nuppoJsmn | A

OVH—-3—
uJl) okcude
HMJI] -8, 9-
OIUTUIPO—
TH-
BeHzo[7]a
HHYJIeH—2—

OJI

1H AMP (400

MI'i, DMSO-d6, &
pem) : 1,70 (m,
1 H) ; 1,79
(dm, J=25,3 T,
2,03 (m,
2,18 (m,
2,20 (s,
2,26 (t,
J=7,0 Twu, 2 H)
; 2,39 (m, 1 H)
; 2,47 (t,
J=7,2 Tu, 2 H)
; 2,55 (dd,
10,4
2,65

2 H) ;
2 H) ;
1 H)
3

H) >

J=3,0 u

Tu, 1 H) ;
(m, 1 H) ;
2,73-2,82 (m, 3
4,46 (td,
47,5
4,77
(m, 1 H) ; 6,40
(d, J=8,7 Tu, 1

H) >
J=0,1 u
T'm, 2 H) ;

H) ; 6,62 (4,
J=8,8 ITwmu, 2 H)
; 6,72 (t,
J=8,7 Tu, 1 H)
; 6,75 (d,
J=8,8 TIwu, 2 H)
; 6,91 (dd,

J=2,5 nu 8,5 Tu,

524
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1 H) ; 7,13 (d,
J=2,5 Tu, 1 H)
; 7,18 (d,
J=8,5 Tu, 1 H)
; 9,80 (m, 1 H)

114

1-pTop-5-
[4-1(38) -
1-(3-
bTopnponu
JI) INPPOJIn
OUH—-3-

uJl) okcude

HWUJI] - 6-—
[4- A
(TpudTOPM

eToKCHU) de
HMJI] -8, 9-
OIUTUIPO—
TH-
BeHzo[7]a
HHYJIeH—2—

OJI

1H SIMP (400
MI'i, DMSO-d6, &
ppm): 1,69 (m,
1 H) ; 1,79
(dm, J=25,3 T,
2 H) ; 2,05 (m,
2 H) ; 2,19 (m,
1 H) ; 2,29 (t,
J=7,0 Twu, 2 H)
; 2,39 (m, 1 H)

; 2,45 (t,
; 2,54 (dd,

J=3,2 u 10,4
I'm, 1 H) ; 2,63
(m, 1 H) ; 2,79
(m, 3 H) ; 4,46
(td, J=6,1 n
47,5 Tm, 2 H) ;
4,73 (m, 1 H) ;
6,40 (d, J=8,3
I'm, 1 H) ; 6,01
(d, J=8,8 Tu, 2
H) ; 6,72 (m, 3
H) ; 7,15 (4,
J=8,9 TIm, 2 H)
; 7,23 (d,
J=8,9 TIm, 2 H)
;9,79 (s, 1 H)

560




151

115

1-bTop-5-
[4-[(38) -
1-(3-
dToprponmu
JI) IUppOoJin
OVH-3-
W] okcupe
HWJT] —6-—
[4-QTOpP-
2_
(TpudTOPM
eTuJ1) eHun
J]-8,9-
OIUTUIPO—
TH-
BeHzo[7]a
HHYJIeH-2—

OJI

1H AMP (400
MI't, DMSO-d6, &
ppem) : 1,65 (m,
1 H) ; 1,79
(dm, J=25,3 TIwu,
2 H) ; 2,08 (m,
2 H) ; 2,18 (m,
3 H) ; 2,37 (m,
1 H) ; 2,45 (t,
J=7,2 Tu, 2 H)
; 2,52 (m, 1 H)
; 2,59-2,81 (m,
3 H) ; 2,99 (s,
1 H) ; 4,46
(td, J=6,1 n
47,5 Tu, 2 H) ;
4,71 (m, 1 H) ;
6,40 (d, J=8,6
I'm, 1 H) ; 6,60
(d, J= 8,8 T,
2 H) ; 6,70 (4,
J= 8,8 T'u, 2 H)
; 6,74 (t,
J=8,6 Twu, 1 H)
; 7,21 (dd,
J=6,0 mu 8,9 Tu,
1 H) ; 7,32 (dt
J=3,0 mu 8,9 Tu,
1 H) ; 7,60
(dd, J=3,0 u
9,5 T'u, 1 H) ;
9,80 (s, 1 H)

562
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116

6-[4-
(nudTOopPME
TOKCH) —2-—
bTopdbeHnI
]-5-[4-
[(35)-1-
(3-
bTopnponu
JI) IMPPOoJIn
OVH-3—
uJl] okcude
HMJI] -8, 9-
IUTUOPO—
TH-
BeHso[7]a
HHYJIeH-2—

OJI

1H AMP (400
MI'u, DMSO-d6, &
ppem) : 1,08 (m,
1 H) ; 1,79
(dm, J=25,3 TIwu,
2 H) ; 2,05 (m,
2 H) ; 2,12-
2,25 (m, 3 H) ;
2,38 (m, 1 H) ;
2,45 (t, J=7,2
I'm, 2 H) ; 2,53
(dd, J=3,0 u
10,4 Tu, 1 H) ;
2,59-2,72 (m, 3
H) ; 2,79 (d4dd,
J=6,4 n 10,4
T'm, 1 H) ,; 4,47
(td, J=6,1 u
47,5 T'u, 2 H) 3
4,72 (m, 1 H) ;
6,56 (m, 2 H) ;
6,61 (4, J=8,8
I'm, 2 H) ; 6,70
(s, 1 H) ; 6,72
(d, J=8,8 TIwu, 2
H) ; 6,87 (dd,
J=2,7 n 8,7 TIu,
1 H) ; 6,97
(dd, J=2,7 "
10,7 T'u, 1 H)
7,20 (t, J=8,7
T'm, 1 H) ; 7,23
(¢, J=73,8 TIwu,
1 H) ; 9,43 (s,
1 H)

542
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117

5-[4-
[(3S5)-1-
(3=
bToprponM

JI) IUppOoJin
OVH-3-
W] okcupe
HWJT] —6-—
[2-Q¢Top-
4-
(TpudTOPM
eToKCHU) de
HMJI] -8, 9-
OIUTUIPO—
TH-
BeHzo[7]a
HHYJIeH-2—

OJI

1H AMP (400
MI't, DMSO-d6, &
pem): 1,68 (m,
1 H) ; 1,79
(dm, J=25,3 TIwu,
2 H) ; 2,07 (m,
2 H) ; 2,19 (m,
3 H) ; 2,38 (m,
1 H) ; 2,46 (t,
J=7,2 Twu, 2 H)
; 2,53 (m, 1 H)
; 2,63 (m, 1 H)

; 2,71 (t,
; 2,78 (dd,

J=6,4 n 10,4
T'm, 1 H) ,; 4,47
(td, J=6,1 u
47,5 T'u, 2 H) 3
4,72 (m, 1 H) ;
6,58 (s, 2 H) ;
6,61 (d, J=8,8
I'm, 2 H) ; 6,70
(d, J=8,8 Tu, 2
H) ; 6,72 (s, 1
H) ; 7,08 (d,
J=8,6 TIm, 1 H)
; 7,22 (d,
J=10,2 Tu, 1 H)
; 7,29 (t,
J=8,6 Twu, 1 H)
; 9,44 (s, 1 H)

560
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1H AMP (400
MI'u, DMSO-d6, d
prm) : 1,08 (m,
1 H) ; 1,79
(dm, J=25,3 Tu,
6-(2, 6- 2 H) ; 2,03-
OUXJIOP—3-— 2,17 (m, 5 H) ;
OIUPUONIT) — 2,38 (m, 1 H) ;
5-[4- 2,47 (¢, J=7,2
[ (35)-1- T'u, 2 H) ; 2,53
(3= (m, 1 H) ; 2,63
QN/\/\F dTopNponu (m, 1 H) ; 2,78
) ol JI) IMPPOJIN (m, 3 H) ; 4,47
118 O 7\ A 527
—_ OUH-3- (td, J=6,1 u
O‘ ui1] oxCude 47,5 Tu, 2 H) ;
” HMJI] -8, 9- 4,74 (m, 1 H) ;
OUTUOPO— 6,57 (s, 2 H) ;
TH- 6,65 (d, J=8,8
Benuso[7]a I'm, 2 H) ; 6,71
HHYJIeH—-2- (s, 1 H) ; 6,73
oJI (d, J=8,8 Tu, 2
H) ; 7,41 (4,
J=8,7 Twu, 1 H)
; 7,68 (d,
J=8,7 Twu, 1 H)
;9,99 (s, 1 H)
5-[4- 1H AMP (400
[(3S5)-1- MI'u, DMSO-dé6, &
QN/\/\F (3- ppm): 1,71 (m,
o . bTopnponu 1 H) ; 1,80
119 O OAK JI) upposu | A (dm, J=25,3 TIwu, | 556
. O‘ oyH=-3- 2 H) ; 2,02 (m,
W] oKkCcude 2 H) ; 2,13-
HUJI] —6-— 2,27 (m, 3 H) ;
[4- 2,40 (m, 1 H) ;
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(2,2,2-
TPUOTOPST
oOKCH) eHUr
Jg]-8,9-
OIUTUOPO—
TH-
BeHso[7]a

HHYJIeH-2—

2,48 (m, 2 H) ;
2,55 (m, 1 H) ;
2,65 (m, 3 H) ;
2,80 (m, 1 H) ;
4,47 (td, J=o,1

m 47,5 T'u, 2 H)
; 4,68 (g,
J=8,9 TI1u,

120

oJI ; 4,74 (m, 1 H)
; 6,54 (s, 2 H)

; 6,60 (d,

J=8,8 TIwu, 2 H)

; 6,69 (s, 1 H)

; 6,72 (d,

J=8,8 TIwm, 2 H)

; 6,85 (d,

J=9,0 Twu, 2 H)

; 7,08 (d,

J=9,0 Tm, 2 H)

; 9,34 (s, 1 H)
6- (4- 1H AMP (400
STOKCU-— MI'1;, DMSO-dé6, &
3,5- ppem): 1,34 (t,
nudpTopdeH J=7,2 Tu, 3 H)
mi) -5-[4- ; 1,70 (m, 1 H)
g:y”\/\F [ (35)-1- ; 1,80 (dm,
(3- J=25,3 Tu, 2 H)

brToprnponu | A

JI) IUPPOoJIn
OVH—-3—
W] oKCcude
HMJI] -8, 9-
OIUTUIOPO—
TH-

Benszso[7]a

; 2,05 (m, 2 H)
;2,27 - 2,37
(m, 3 H) ; 2,39
(m, 1 H) ; 2,48
(¢, J=7,2 Ty, 2
H) ; 2,56 (dd,
J=3,0 u 10,4
T'm, 1 H) ; 2,067

538
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HHYJIeH—2— (m, 3 H) , 2,80
oJI (dd, J=6,4 u
10,4 Tu, 1 H)
4,09 (g, J=7,2
I'm, 2 H) ; 4,48
(td, J=6,1 u
47,5 T'u, 2 H) ;
4,72 (m, 1 H) ;
6,55 (s, 2 H) ;
6,67 (d, J=8,8
I'm, 2 H) ; 6,69
(s, 1 H) ; 6,74
(d, J=8,8 T, 2
H) ; 6,82 (d,
J=9,9 TIu, 2 H)
; 9,41 (s, 1 H)
1H SMP (400
6- (4- MI'u, DMSO-d6, &
XJIOp—2-— ppem): 1,69 (m,
dTopdbeHMII 1 H) ; 1,79
)—1-bTOop- (dm, J=25,3 TIu,
5-[4- 2 H) ; 2,03 (m,
[ (35)-1- 2 H) ; 2,19 (m,
Jj (3- 3 H) ; 2,38 (m,
O/QN dTopnponmu 1 H) ; 2,47 (t,
121 O Cl JI) upposu | A J=7,2 Tu, 2 H)|528
O‘ OVH-3-— ; 2,53 (dd,
HO nJl]) okCcude J=3,2 n 10,4
HMII) -8, 9- I'm, 1 H) ,; 2,63
OUTUOPO— (m, 1 H) ; 2,79
TH- (m, 3 H) ; 4,47
Gensol[7]a (td, J=6,1 u
HHYJIeH-2- 47,5 Tu, 2 H) ;
oJI 4,74 (m, 1 H) ;
6,42 (d, J=8,0
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T'm, 1 H) ; 6,62
(d, J=8,8 Tu, 2
H) ; 6,72 (m, 3
H) ; 7,12 (dd,
J=2,5 u 8,3 Tu,
1 H) ; 7,20 (t,
J=8,3 Tm, 1 H)
; 7,29 (dd,
J=2,2 n 9,8 Tu,
1 "B ) ; 9,87
(s, 1 H)

122

6— (2-
XJIOp—3-—
drTopdeHMII
) -1-dpTop-
5-[4-

[ (35)-1-
(3-
bToprponu
JI) IUPPOoJIn
OVH—-3—
uJl]) okcude
HMJI] -8, 9-
OIUTUIOPO—
TH-
BeHzo[7]a
HHYJIeH-2—

OJI

1H SAMP (400
MI', DMSO-dé6, &
ppm): 1,65 (m,
1 H) ; 1,79
(dm, J=25,3 T,
2 H) ; 2,07 (m,
2 H) ; 2,19 (m,
3 H) ; 2,36 (m,
1 H) ; 2,44 (t,
J=7,2 Tu, 2 H)
; 2,53 (m, 1

; 2,62 (m, 1

; 2,77 (m, 2 H)
; 2,99 (m, 1

; 4,47 (td,
J=6,1 u 47,5
T'm, 2 H) ; 4,71
(m, 1 H) ; 6,41
(d, J=8,6 Tu, 1
H) ; 6,61 (d,
J=8,8 TIm, 2 H)
; 6,73 (d,
J=8,8 TIm, 2 H)
; 6,75 (t,

528
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J=8,6 TIwu, 1 H)
; 7,00 (m, 1 H)
; 7,20 (m, 2 H)
; 9,87 (s, 1 H)

123

1-pTop-5-
[4-1(38) -
1-(3-
dbTopnponu
JI) INPPOJIN
OUH—-3-
uJl) okcude
HWJI] —6-—
[2-MeTuIT—
4-
(TpudTOPM
eTu1) eHn
J]-8,9-
IUTUOPO—
TH-
BeHso[7]a
HHYJIeH—2—

OJI

1H SMP (400
MI'i, DMSO-d6, &
pem) : 1,66 (m,
1 H) ; 1,78
(dm, J=25,3 T,
2 H) ; 2,07 (m,
2 H) ; 2,18 (m,
3 H) ; 2,22 (s,
3 H) ; 2,35 (m,
1 H) ; 2,43 (t,
J=7,2 Tu, 2 H)

; 2,51 (m, 1 H)
; 2,62 (m, 1 H)
; 2,77 (m, 1 H)
; 2,87 (m, 2 H)
; 4,46 (td,

J=6,1 u 47,5
T'm, 2 H) ; 4,71
(m, 1 H) ; 6,41
(d, J=8,8 ITu, 1
H) ; 6,58 (d,
J=8,8 Iwm, 2 H)
; 6,067 (d,
J=8,8 ITwmu, 2 H)
; 6,75 (t,
J=8,8 ITm, 1 H)
; 7,22 (dd,
J=3,1 n 7,9 Tu,
1 H) ; 7,38 (d,
J=7,9 Twu, 1 H)
; 7,48 (s, 1 H)

558
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; 9,82 (s, 1 H)

124

1-¢TOopP-5-
[4-[(38) -
1-(3-
bTopnponu
JI) IMPPOJIN
OUH—-3-

ui] okcude

HWJT] —6-—
[4- A
(TpudTOPM

eTuJ1) peHun
Ja]-8,9-
OIUTUIPO—
TH-
BeHzo[7]a
HHYJIeH—2—

OJI

1H SAMP (400
MI'u, DMSO-d6, &
pem): 1,69 (m,
1 H) ; 1,79
(dm, J=25,3 Twu,
2 H) ; 2,04 (m,
2 H) ; 2,19 (m,
1 H ; 2,30 (t,
J=7,0 Twu, 2 H)
; 2,38 (m, 1 H)

; 2,46 (€,
; 2,53 (dd,

J=3,0 n 10,4
I'm, 1 H) , 2,63
(m, 1 H) ; 2,79
(m, 3 H) ; 4,48
(td, J=6,1 u
47,5 T'u, 2 H) ;
4,74 (m, 1 H) ;
6,41 (d, J=8,7
I'm, 1 H) ; 6,63
(d, J=8,8 Tu, 2
H) ; 6,74 (t,
J=8,7 Twu, 1 H)
; 6,75 (d,
J=8,8 Twu, 2 H)
; 7,35 (d,
J=8,7 Tmu, 2 H)
; 7,53 (d,
J=8,7 Tu, 2 H)
; 9,88 (s, 1 H)

544
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1H AMP (400
MI't, DMSO-d6, d
pem): 1,25 (L,
J=7,1 Twu, 3 H)
; 1,69 (m, 1 H)
; 1,79 (dm
6—(6— 7 14
J=25,3 Tu, 2 H)
DTOKCU—-2—
; 2,03-2,23 (m,
MeTUJI-3—
5 H) ; 2,15 (s,
OIUPUONIT) —
3 H) ; 2,33-
5-[4-
2,58 (m, 4 H) ;
[(38)-1- ’ ’
(3 2,60-2,73 (m, 4
W H ;4,20 (g,
g bToprnponu
o J=7,1 Ti 2 H)
125 O 7 JI) IuppoJu | A ’ ’ 517
= ; 4,47 (td,
O e
o J=6,1 u 47,5
nii] okcude
T'm, 2 H) ; 4,72
HMJI] -8, 9- ’ ’
(m, 1 H) ; 6,48
OUTUOPO—
(d/ J:8,7 ]__‘H,, 1
TH-
H) ; 6/ 55 (S, 2
Benso[7]a
H) ; 6,00 (d,
HHYJIeH-2—
J=8,8 T, 2 H)
oJI
; 6,09 (d,
; 6,71 (s, 1 H)
; 7,32 (d,
; 9,38 (s, 1 H)
5-14- 1H AMP (400
[(35)-1- MI'u, DMSO-dé6, &
(3- ppm) : 1,06 (m,
126 bTopnponu | A 1 H) ; 1,78 | 511

JI) IUPPOJIN
OMH—-3—

W] oKkCcude

(dm[ J:25,3 PLL,
2 H) ; 2,02 (m,
2 H) ; 2,17 (m,
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HWUJI] - 6-—
(1-

Me TUJIMHIO
J-5-mi) -
8, 9-
OUTUOPO—
TH-
BeHso[7]a
HHYJIeH-2—

OJI

1 H) ; 2,31 (t,

J=7,0 Twu, 2 H)
; 2,37 (m, 1 H)
; 2,44 (t,
J=7,2 Tu, 2 H)
; 2,52 (m, 1 H)
; 2,61 (m, 1 H)
; 2,69 (t,
J=7,0 Twu, 2 H)
; 2,76 (dd,
J=6,4 n 10,4
I'm, 1 H) ,; 3,71
(s, 3 H) ; 4,45
(td, J=6,1 n
47,5 T'u, 2 H) ;
4,69 (m, 1 H) ;
6,27 (d, J=3,2
I'm, 1 H) , 6,63
(d, J=8,8 Twu, 2
H) ; 6,65 (s, 2
H) ; 6,69 (s, 1
H) ; 6,73 (d,
J=8,8 TIm, 2 H)
; 6,93 (dd,

J=1,8 u 8,6 Iu,
1 H) ; 7,19 (d,

J=8,6 TIwu, 1 H)
; 7,22 (d,
J=3,2 Tu, 1 H)
; 7,32 (d,
J=1,8 Tmu, 1 H)
; 9,32 (s, 1 H)
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1H SAMP (400
MI'u, DMSO-d6, &
ppm): 1,70 (m,
1 H) ; 1,80
(dm, J=25,3 Tu,
2 H) ; 2,05 (m,

6- (6- 2 H) ; 2,21 (m,
XJIOpP—3- 1 H) ; 2,27 (t,
IVPUONIT) — J=7,0 Tu, 2 H)
5-14- ; 2,35-2,59 (m,
[ (35)-1- 4 H) ; 2,69 (m,
(3- 3 H) ; 2,81 (m,
S:?’\/\F dTOoprnponu 1 H) ; 4,48
. , \c' JI) IMPPOJIN (td, J=6,1 u 193
= OUMH—-3- 47,5 T'u, 2 H) ;
o O‘ ui] okcude 4,77 (m, 1 H) ;
HMJI] -8, 9- 6,57 (s, 2 H) ;
OUTUOPO— 6,68 (d, J= 8,8
7H- I'm, 2 H) ; 6,70
Beuso[7]a (s, 1 H) ,; ©,77
HHYJIeH—-2- (d, J=8,8 T, 2
oJ1 H) ; 7,34 (4,
J=8,3 TIm, 1 H)
; 7,62 (dd,
J=2,6 u 8,3 TIwu,
1 H) ; 8,08 (d,
J=2,6 Tm, 1 H)
; 9,46 (s, 1 H)
2-pTop-4- 1H SMP (400
[5-[4- MI'y, DMSO-d6, &
[ (35)-1- ppm): 1,70 (m,
128 (3- 1 H ;1,79 533
broprponn (dm, J=25,3 Tu,

JI) IUPPOJIN

OMH-3-

2 H) ; 2,05 (m,
2 H) ; 2,15-
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W) oKkCcude
HWUJI]-2-
TUOPOKCU~—
8, 9-
OIUTUOPO—
TH-
BeHso[7]a
HHYJIeH—- 06—
ni] -N-
MeTHJIOeH3

aMI Il

2,30 (m, 3 H) ;
2,39 (m, 1 H) ;
2,48 (t, J=7,2
T'm, 2 H) ; 2,55
(dd, J=3,0 u
10,4 Tu, 1 H)
2,67 (m, 3 H) ;
2,74 (4, J=4,8
I'm, 3 H) ; 2,80
(dd, =6,4 u
10,4 Tu, 1 H)
4,47 (td, J=o,1
m 47,5 T'u, 2 H)
; 4,77 (m, 1 H)
; 6,56 (s, 2 H)
; 6,65 (d,
J=8,8 TIwm, 2 H)
; 6,71 (s, 1 H)
; 6,76 (d,
J=8,8 Tu, 2 H)
; 6,98 (dd,
J=1,6 u 4,8 Tu,
1 H) ; 7,01 (s,
1 H) ; 7,42 (t,
J=8,1 Tm, 1 H)
; 8,09 (m, 1 H)
; 9,43 (s, 1 H)

129

bToprnponu
JI) IUPPOJIn
OVH—-3—

W] oKkCcude

HMUII]—6-—

1H AMP (400
MI'u, DMSO-d6, &
ppm): 1,69 (m,
1 H) ; 1,79
(dm, J=25,3 Twu,
2 H) ; 2,10 (m,
2 H) ; 2,20 (m,
1 H) ; 2,26 (t,

545
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[2-dTOpP- J=7,0 Tu, 2 H)
6— ; 2,40 (m, 1 H)
(TpudTOPM ; 2,48 (t,
eTmJI) —3— J=7,0 Twu, 2 H)
OUPUONIT] — ; 2,54 (m, 1 H)
8,9- ; 2,66 (m, 1 H)
OIUTUOPO- ; 2,71 (t,
TH- J=7,0 Tu, 2 H)
Benzo[7]a ; 2,79 (m, 1 H)
HHYJIeH—-2- ; 4,47 (td,
OoJI J=o6,1 u 47,5
T'm, 2 H) ; 4,75
(m, 1 H) ; 6,59
(s, 2 H) ; 6,66
(d, J=8,8 Tu, 2
H) ; 6,72 (d,
J=8,8 TIwm, 2 H)
; 6,74 (s, 1 H)
; 7,74 (dd,
J=17 mn 8,2 Tu,
1 H) ; 8,02 (t,
J=8,2 Tm, 1 H)
; 9,50 (s, 1 H)
6-[4-(2- 1H SAMP (400
dTOopaTOKC MI'u, DMSO-d6, O
u) eHUJI] - pem): 1,70 (m,
5-14- 1 H) ; 1,80
iT/\/ﬁ [(3S)-1- (dm, J=25,3 T,
130 ofF (3- N 2 H) ; 2,03 (m, 50
O‘ dTopnponu 2 H) ;o 2,15-
® JI) IMPPOJIN 2,27 (m, 3 H) ;
OMH-3- 2,39 (m, 1 H) ;
i) okcude 2,47 (t, J=7,2
HWJI] -8, 9- T'u, 2 H) ; 2,55

IUTUIPO—

(dd, J=3,0 u
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TH- 10,4 Tu, 1 H) ;
GeHso[7]a 2,64 (m, 3 H) ;
HHYJIeH-2- 2,79 (dd, J=e6,4
oJI m 10,4 T, 1 H)
; 4,16 (dm,

J=30,3 T'u, 2 H)

; 4,47 (td,
J=6,1 u 47,5
I'm, 2 H) ; 4,69

(dm, J=48,6 T,

2 H) ; 4,74 (m,

1 H) ; 6,54 (s,

2 H) ; 6,61 (d,

J=8,8 TIwm, 2 H)

; 6,68 (s, 1 H)

; 6,72 (d,

J=8,8 TIwm, 2 H)

; 6,76 (d,

J=8,9 TIm, 2 H)

; 7,04 (d,

J=8,9 TIm, 2 H)

; 9,31 (s, 1 H)
6- (4- 1H SAMP (400
STOKCU- MI't;, DMSO-dé6, &
2,3~ pem): 0,80 (t,
OuMe Tuidpe J=7,1 Tu, 3 H)
HMII) —5- ; 1,68 (m, 1 H)
ST [4-1(38) - ;1,79 (am,

131 OJ 1-(3- A J=25,3 Tu, 2 H) |530

) O‘ bTopnponu ; 2,02 (m, 2 H)
JI) IMPPOJIN ; 2,03 (s, 3 H)
OMH—-3— ; 2,10 (s, 3 H)
W] oKkCcude ; 2,12-2,22 (m,
HMI) -8, 9- 3 H) ; 2,25-
OIUTUOPO— 2,58 (m, 4 H) ;
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TH-
Benszso[7]a

HHYJIeH—2—

2,63 (m, 2 H) ;
2,79 (m, 2 H) ;
3,92 (m, 2 H) ;

132

oJI 4,47 (td, J=6,1
n 47,5 T'u, 2 H)
; 4,72 (m, 1 H)
; 6,54 (d,
J=8,8 TIwu, 2 H)
; 6,56 (s, 2 H)
; 6,59 (d,
J=8,0 Iwm, 1 H)
; 6,65 (d,
J=8,8 TIwu, 2 H)
; 6,69 (s, 1 H)
; 6,72 (d,
J=8,6 TIwu, 1 H)
; 9,30 (s, 1 H)

6-[6- 1H SIMP (400

STOKCU—-5—
(TpudTOPM
eTui) —3-
OVUPUONII] —
5-[4-

[ (35)-1-
(3-
bTopnponm
JI) IMPPOoJIn
OVH—-3—
nJl]) okcude
HMJI] -8, 9-
OIUTUIOPO—
TH-
BeHzo[7]a
HHYJIeH-2—

OJI

MI'tu, DMSO-d6, &
pem): 1,28 (t,
J=7,1 Tu, 3 H)
; 1,70 (m, 1 H)
; 1,79 (dm,
J=25,3 Tu, 2 H)
; 2,08 (m, 2 H)
; 2,20 (m, 1 H)
; 2,30 (t,
J=7,0 Twu, 2 H)
; 2,39 (m, 1 H)
; 2,47 (t,
J=7,2 Tu, 2 H)
; 2,53 (dd,
J=3,0 u 10,4
T, 1 H) ;
2,60-2,71 (m, 3

571
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H) ; 2,79 (dd,
J=6,4 u 10,4
T'm, 1 H) ; 4,37
(q, J=7,1 Tu, 2
H) ; 4,47 (td,
J=6,1 u 47,5
T'm, 2 H) ; 4,79
(m, 1 H) ; 6,58
(m, 2 H) ; 6,69
(d, J=8,8 Iu, 2
H) ; 6,71 (m, 1
H) ; 6,78 (d,
J=8,8 TITu, 2 H)

; 7,08 (d,
J=2,7 Tu, 1 H)
; 8,15 (d,

; 9,43 (s, 1 H)

133

5-[4-
[(3S)-1-
(3=
bToprnponu

JI) IUPPOoJIn
OMH—-3-—
uJl) okcude

HUII] —6-—

(4-MeTHII- | A

2,3-
OIUTUIPO—
1,4-
OeH30KCas
MH-T7-1JI) —
8, 9-
OIUTUIOPO—

TH-

1H AMP (400
MI'tu, DMSO-d6, &
ppm): 1,71 (m,
1 H) ; 1,81
(dm, J=25,3 Tu,
2 H) ; 2,00 (m,
2 H)
2,25 (m, 3 H) ;
2,40 (m, 1 H) ;
2,47 (t,

2,15-

J=7,2
T'u, 2 H) ; 2,56
(dd, J=3,2 u
10,4 Tu, 1 H)
2,60-2,71 (m, 3
H) ; 2,76 (s, 3
H) ; 2,81 (dd,
J=6,4 u 10,4

529
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Beuzo[7]a I'm, 1 H) ,; 3,17

HHYJIeH—2— (m, 2 H) ,; 4,12

oJI (m, 2 H) ; 4,47

(td, J=6,1 u

47,5 T'u, 2 H) ;

4,75 (m, 1 H) ;

6,42 (d, J=2,2

I'm, 1 H) ; 6,47

(d, J=8,5 T, 1

H) ; 6,52 (s, 2

H) ; 6,53 (dd,

J=2,2 un 8,5 Tu,

1 H) ; 6,62 (d,

J=8,8 TIwm, 2 H)

; 6,65 (s, 1 H)

; 6,74 (d,

J=8,8 TIwm, 2 H)

;9,28 (s, 1 H)

6-(2,2- 1H SMP (400

nmudTop- MI'1;, DMSO-dé6, &

1,3- ppm): 1,70 (m,

DeH30IMOK 1 H) ; 1,79

coJi—-5- (dm, J=25,3 TIu,

mi) -5-[4- 2 H) ; 2,05 (m,

e [ (35)-1- 2 H) ; 2,19 (m,

o i (3- 1 H) ; 2,25 (t,
134 02“ bTopmpomm | A J=7,0 Tu, 2 H)|538

O‘ JI) IUPPOJIn ; 2,39 (m, 1 H)

Ho IMH-3- ; 2,47 (t,

W) oKkCcude J=7,2 Tu, 2 H)

Hmj] -8, 9- ; 2,54 (dd,

OUTUOPO— J=3,0 u 10,4

7TH- T, 1 H) ;

Genso[7]a 2,61-2,71 (m, 3

HHYJIeH—2— HY ; 2,79 (dd,
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OJI

J=6,4

T'om, 1 H) ;

(td,
47,5 T,

n 10,4
4,47

J=6,1 "

2 H)

4,75 (m,
6,56 (s,
6,64 (d,

1 H) ;
2 H) ;
J=8, 8

6,70

6,75
(d, J=8,8 Iu, 2
6,92 (dd,
J=2,0 nu 8,5 Tu,

T'm, 2 H) ;
(S/ 1 H) »

H) >

1 H) ; 7,25 (d,
J=2,0 Tm, 1 H)
; 7,28 (d,
J=8,5 TIm, 1 H)
; 9,39 (s, 1 H)
d—oTUTI—-6— 1H AMP (400
[5-[4- MI'u, DMSO-d6, &
[(3S)-1- ppm): 0,80 (t,
(3- J=7,1 Tu, 3 H)
dTopnponu ; 1,68 (m, 1 H)
JI) IUPPOoJIn ; 1,79 (dm,
OMH-3- J=25,3 Tu, 2 H)
N uJl) okcude ; 2,05 (m, 2 H)
e o}o HIIT] —2- N ;2,19 (m, 1 H) |
) TUIOPOKCU— ; 2,28 (t,
o O‘ 8, 9- J=7,0 Tu, 2 H)
OUTUOPO— ; 2,39 (m, 1 H)
TH- ; 2,46 (t,
benso[7]a J=7,2 Tu, 2 H)
HHYJIeH—6— ; 2,53 (m, 1 H)

mil-1,4-
HeH30OKCas3

MH-3-0H

; 2,60-2,72 (m,

3 H)

2,79

(dd, J=6,4 u
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10,4 T, 1
3,67 (g,
T'm, 2 H) ;

(td, J=6,
47,5 Tu, 2
4,55 (s, 2
4,73 (m, 1
6,55 (s, 2
6,65 (d,

T'm, 2 H) ;
(S/ 1 H) »

H)
J=7,1
4,47
1 u
H)
H)
H)
H)
J=8, 8
6,69
6,78

(d/ J:8,8 PU,, 2

136

H) ; 6,82 (s, 1

H) ; 6,85 (s, 2

H) ; 9,38 (s, 1

H)

1H SAMP (400
6-[2- MI'u, DMSO-d6, &
xJIo0p-4- ppm): 1,67 (m,
(TpudTOPM 1 H) ; 1,79

eToKCHU) de
HWJT] —5-
[4-[(38) -
1-(3-

bToprnponu

JI) oupposin | A

OVH—-3—
nJl]) okCcude
HmJI] -8, 9-
OIUTUIOPO—
TH-
BeHzso[7]a
HHYJIeH—2—

OJI

(dm/ J:25,3 PLL,

2 H) ; 2,08 (m,
2 H) ; 2,19 (m,
3 H) ; 2,36 (m,
1 H) ; 2,45 (g,
J=7,2 Twu, 2 H)
; 2,52 (m, 1 H)
; 2,62 (m, 1 H)
; 2,78 (m, 3 H)
; 4,47 (td,
J=6,1 " 47,5
T'u, 2 H) ; 4,72
(m, 1 H) ; 6,57
(s, 2 H) ; 6,59

(d, J=8,8 T, 2

576
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137

6-[4-
(oudTopMe
TOKCHU) —
3,5-
oudTopdheH
ni]-5-14-

bToprnponu
JI) IUPPOoJIn
OVH—-3—
uJl) okcude
HMJI] -8, 9-
IUTUIPO—
TH-
BeHszo[7]a
HHYJIeH—2—

OJI

H) ; 6,70 (d,
J=8,8 Twu, 2 H)
; 6,71 (s, 1 H)
; 7,19 (d,
J=8,3 Twu, 1 H)
; 7,25 (d,
J=8,3 Twu, 1 H)
; 7,50 (s, 1 H)
; 9,45 (s, 1 H)

1H SAMP (400
MI'i, DMSO-d6, &
ppm): 1,70 (m,

1 H) ; 1,80

(dm,
2 H)
2 H)
2,28
2,39
2,48

J=25,3 Tu,
; 2,05 (m,
; 2,16 -
(m, 3 H) ;
(m, 1 H) 7
(¢, J=7,2

I'm, 2 H) ; 2,55

(dd, J=3,0 u
10,4 Tu, 1 H) ;
2,67 (m, 3 H) ;
2,80 (dd, J=6,4
m 10,4 T, 1 H)
; 4,48 (td,
J=6,1 " 47,5
I'm, 2 H) ; 4,78
(m, 1 H) ; 6,57
(s, 2 H) ; 6,68

(d[ J:8,8 PU,, 2

H) ; 6,69
H) ; 6,78
J=8,8 I,
; 6,99

(s, 1
(d,
2 H)
(d,

560
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J=8,4 Tu, 2 H)
; 7,19 (t,
J=72,5 T'uy, 1 H)
; 9,38 (s, 1 H)

138

6— (4-
TpeT-

Oy TuiIdeHmn
a)-1-
bTop-5-
[4-[(3S) -
1-(3-

bToprnponu

JI) ouppoJn | A

OVH—-3—
uJl]) okcude
HMJI] -8, 9-
OIUTUIPO—
TH-
BeHzo[7]a
HHYJIeH—2—

OJI

1H SMP (400
MI'i, DMSO-d6, &
pem) : 1,22 (s,
9 H) ; 1,70 (m,
1 H) ; 1,79
(dm, J=25,3 T,
2 H) ; 2,03 (m,
2 H) ; 2,19 (m,
1 H) ; 2,25 (t,
J=7,0 Thy, 2 H)
; 2,38 (m, 1 H)

; 2,46 (t,
J=7,2 Tu, 2 H)
; 2,53 (m, 1 H)
; 2,65 (m, 1 H)
; 2,77 (m, 3 H)
; 4,47 (td,

J=6,1 u 47,5
T'm, 2 H) ; 4,74
(m, 1 H) ; 6,39
(d, J=8,5 Tu, 1
H) ; 06,59 (d,
J=8,8 ITwm, 2 H)
; 6,72 (m, 3 H)
; 7,04 (d,
J=8,5 Tu, 2 H)
; 7,19 (d,
J=8,5 Twu, 2 H)
; 9,74 (s, 1 H)

532
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1H AMP (400
MI't, DMSO-d6, &
ppm): 1,25 (t,
J=7,2 Tu 3 H)
6—(6— 7 7
; 1,69 (m, 1 H)
2TOKCHU—-4-
; 1,80 (dm,
MeTUJI-3—
J=25,3 Tu, 2 H)
IVPUONIT) —
5[4 ; 2,01-2,25 (m,
5 H) ; 2,12 (s
[(3S)-1- ' '
(3 3 H) ; 2,35-
QN/\/\F 2,88 (m, 8 H) ;
o g dTOPHPONM
\ 4,19 (m, 2 H) ;
139 O 7\ JI) IuppoJu | A 517
= 4,46 (td, J=6,1
O s
m 47,5 Tu, 2 H)
o ui] okcude ’ ’
; 4,74 (m, 1 H)
HMJI] -8, 9-
; 6,54 (s, 2 H)
OIUTUIPO—
; 6,56 (s, 2 H)
7H— 14 14
; 6,60 (d,
Benzo[7]a
HHYJIeH-2—
; 6,069 (d,
0JI
; 6,71 (s, 1 H)
; 7,70 (s, 1 H)
; 9,38 (s, 1 H)
6- (3- 1H SAMP (400
xJIop—4- MI't, DMSO-d6, &
STOKCU—5— ppm): 1,25 (t,
gi?/\/\F bTopbeHnn J=7,2 Tu, 3 H)
q )-5-14~- ; 1,70 (m, 1 H)
F O\/
140 L) SO RIEL RN ;1,81  (dm, | 554
O. (3- J=25,3 Tu, 2 H)
" dToprnpomny ; 2,05 (m, 2 H)
JI) IUPPOJIN ; 2,15-2,17 (m,
IMH-3- 3 H) ; 2,39 (m,
W] oKkCcude 1 H) ; 2,46 (t,
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HmJI] -8, 9- J=7,2 Tu, 2 H)
OUTUOPO— ; 2,55 (dd,
TH- J=3,0 u 10,4
Beuzo[7]a I'm, 1 H) , 2,65
HHYJIeH-2— (m, 3 H) , 2,79
0JI (dd, J=6,4 7
10,4 Tu, 1 H)
4,05 (g, J=7,2
I'm, 2 H) ; 4,47
(td, J=6,1 u
47,5 Tu, 2 H) ;
4,78 (m, 1 H) ;
6,56 (m, 2 H) ;
6,67 (d, J=8,8
I, 2 H) ,; 6,68
(s, 1 H) ; 6,75
(d, J=8,8 ITwu, 2
H) ; 6,97 (dd,
J=2,5 u 12,5
T'm, 1 H) ; 6,99
(¢, J=2,5 Tu, 1
H) ; 9,42 (s, 1
H)
6-(2- 1H SAMP (400
AMUHOIIUPY MI't, DMSO-d6, o
MUOVH-5- pem): 1,71 (m,
mui)—-5-14- 1 H) ; 1,80
[(35)-1- (dm, J=25,3 T,
" (3- N 2 H) ; 2,08 (m, 475
bTopnponu 2 H) ; 2,17-
JI) INPpPROJIn 2,26 (m, 3 H) ;
OMH-3- 2,40 (m, 1 H) ;
ni] okcude 2,48 (t, J=7,2
HMI) -8, 9- I'm, 2 H) ; 2,57
IUTUOPO- (dd, J=3,0 u
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TH-
Beuzo[7]a
HHYJIeH—2—

OJI

10,4 Tu, 1
2,65 (m, 3
2,82 (dd,
m 10,4 Ti,
; 4,48
J=6,1 "
T'm, 2 H) ;
(m, 1 H) 7

2
(s, 2 H) ;
1 H) ;

H)
H)
J=6,4
1 H)
(td,
47,5
4,78
6,43
6,55
6, 68
6,69

(d/ J:8,8 PU,, 2

H) ; 6,81
J=8,8 TIu,
; 7,95 (s,
; 9,34 (s,

(d,
2 H)
2 H)
1 H)

142

6-[4-
(ondTopMe
TIJI) QeHMII
1-5-14-

[ (35)-1-
(3-
dToprponm
JI) IUPPOoJIn
OVH—-3—
nJl]) okcude
HMJI] -8, 9-
OIUTUIOPO—
TH-
BeHszo[7]a
HHYJIeH—2—

OJI

1H SMP
M1,
ppm): 1,69

1 H) >

(400

DMSO-d6, &

(m,

1,79

(dm/ J:25,3 PLL,

2 H) ; 2,04 (m,
2 H) ; 2,19 (m,
1 H) ; 2,29 (t,
J=7,0 Twu, 2 H)
; 2,39 (m, 1 H)
; 2,48 (m, 2 H)
; 2,55 (m, 1 H)
; 2,68 (m, 3 H)
; 2,80 (m, 1 H)
; 4,47 (td,
J=6,1 u 47,5
T'm, 2 H) ; 4,74
(m, 1 H) ; 6,56
(s, 2 H) ; 6,01

508
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(d, J=8,8 T, 2
H) ; 6,70 (s, 1
H) ; 6,72 (4,
J=8,8 TIwu, 2 H)
; 6,92 (t,
J=56,1 Tu, 1 H)

; 7,24 (d,
J=8,3 TIu, 2 H)
; 7,36 (d,
J=8,3 Twu, 2 H)

; 9,40 (s, 1 H)

143

6-[4-
(ondTopMe
TOKCHU) PeH
wi]-1-
dTop-5-
[4-[(3S) -
1-(3-

bToprponu

JI) nuppoJsn | A

OVH—-3—
uJl]) okcude
HMJI] -8, 9-
OIUTUIOPO—
TH-
BeHzo[7]a
HHYJIeH-2—

OJI

1H SAMP (400
MI', DMSO-dé6, &
ppm): 1,69 (m,
1 H) ; 1,79
(dm, J=25,3 T,
2 H) ; 2,03 (m,
2 H) ; 2,20 (m,
1 H) ; 2,26 (t,

J=7,0 Twu, 2 H)
; 2,39 (m, 1 H)
; 2,48 (t,
J=7,2 Tu, 2 H)
; 2,54 (dd,

J=3,0 u 10,4
T'm, 1 H) ; 2,65
(m, 1 H) ; 2,78
(m, 3 H) ; 4,47
(td, J=6,1 u
47,5 Tu, 2 H) ;
4,73 (m, 1 H) ;
6,40 (d, J=8,6
I'm, 1 H) ; 6,01
(d, J=8,8 Tu, 2
H) ;6,73 (d,

542
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J=8,8 TIwu, 3 H)
; 6,98 (d,
J=8,8 TIwu, 2 H)
; 7,18 (d,
J=8,8 TIwu, 2 H)
; 7,19 (t,
J=74,3 Tu, 1 H)
; 9,80 (s, 1 H)

144

6-[3,5-
nudTop—4-
(TpudTOPM
eToKCHU) dpe
HWJT] —5-
[4-[(38) -
1-(3-

bToprponu

JI) nuppoJsn | A

OVH—-3-—
uil]) okcude
HMJI] -8, 9-
IUTUIOPO—
TH-
BeHzo[7]a
HHYJIeH-2—

OJI

1H SMP (400
MI'u, DMSO-d6, &
pprm) : 1,70 (m,
1 H) ; 1,80
(dm, J=25,3 Tu,
2 H) ; 2,06 (m,
2 H) ; 2,20 (m,
1 H) ; 2,25 (t,
J=7,0 Twu, 2 H)
; 2,39 (m, 1 H)
; 2,46 (t,
J=7,2 Tu, 2 H)
; 2,53 (dd,
J=3,0 u 10,4
T'm, 1 H) ; 2,067
(m, 3 H) ; 2,79
(dd, J=6,4 u
10,4 Tu, 1 H)
4,47 (td, J=6,1
n 47,5 T'u, 2 H)
; 4,79 (m, 1 H)
; 6,57 (s, 2 H)
; 6,69 (d,
J=8,8 TIm, 2 H)
; 6,71 (s, 1 H)
; 6,76 (d,
J=8,8 TIm, 2 H)

578
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; 7,10 (d,
J=9,8 Tu, 2 H)
; 9,48 (s, 1 H)

145

6-[4-
(nudTOopPME
TOKCU) —2-—
MeTuIIbeHn
Ja]-5-[4-
[ (35)-1-
(3-
bToprnponu
JI) IMPPOoJIn
OVH—-3—
uJl]) okcude
HMJI] -8, 9-
OIUTUIPO—
TH-
BeHzo[7]a
HHYJIeH—2—

OJI

1H SAMP (400
MI'u, DMSO-d6, &
ppem) : 1,08 (m,
1 H) ; 1,79
(dm, J=25,3 Tu,
2 H) ; 2,02-
2,23 (m, 5 H) ;
2,12 (s, 3 H)
2,37 (m, 1 H) ;
2,46 (t, J=7,2
I'm, 2 H) , 2,53
(m, 1 H) ;
2,59-2,81 (m, 4
H) ; 4,47 (td,
J=6,1 u 47,5
I'm, 2 H) ; 4,71
(m, 1 H) ; 6,56
(s, 2 H) ; 6,58
(d, J=8,8 Tu, 2
H) ; 6,65 (d,
J=8,8 TIm, 2 H)
; 6,69 (s, 1 H)
; 6,83 (dd,
J=2,5 u 8,7 Tu,
1 H) ; 6,91 (d,
J=2,5 Tu, 1 H)
; 7,05 (d,
J=8,7 Tm, 1 H)
; 7,15 (t,
J=74,5 Tu, 1 H)
; 9,38 (s, 1 H)

538
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5-[4-

[ (3S5)-1-
(3=
dToprponu

JI) IUppoJin
OUH—-3-—

nii] okcude

1H AMP (400
MI't, DMSO-d6, &
ppm): 1,65 (m,
1 H) ; 1,78
(dm, J=25,3 TIwu,
2 H) ; 2,02-
2,13 (m, 5 H) ;
2,16 (s, 3 H)
2,37 (m, 1 H) ;
2,44 (t, J=7,2
I'm, 2 H) ,; 2,54
(m, 1 H) ;
2,59-2,81 (m, 4

OQ/\/\FF HUIT] - 6- H) ; 4,46 (td,
e O O—QF [ 2-MeTuII- N J=6,1 u 47,5 coe

4- Tm, 2 H) ; 4,71
o O‘ (TpudTOPM (m, 1 H) ; 6,55
eToKCHU) dpe (d, J=8,8 TIwu, 2
HMJI] -8, 9- H) ; 6,58 (s, 2
OUTUOPO— H) ; 6,65 (d,
TH- J=8,8 TIwu, 2 H)
Benuso[7]a ; 6,71 (s, 1 H)
HHYJIeH-2— ; 7,01 (d,
OJI J=9,1 Tu, 1 H)
; 7,10 (d,
J=2,8 Th, 1 H)
; 7,12 (dd,
J=2,9 u 9,1 Tu,
1 H) ; 9,40 (s,

1 H)
6-[5-[4- 1H AMP (400

I
. [(35)-1- MI'n, DMSO-d6, &
147 ) O\\%o (3- A ppm): 1,69 (m, | 543

dbTopnponu 1 H) ; 1,80

JI) IUPPOJIN

(dm, J=25,3 TIu,
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OMH—-3- 2 H) ; 2,04 (m,
W) okcude 2 H) ; 2,20 (m,
HUII] —2-— 1 H) ; 2,29 (t,
TUOPOKCU— J=7,0 Twu, 2 H)
8,9- ;7 2,39 (m, 1 H)
OUTUOPO— ; 2,47 (t,
TH- J=7,2 Twu, 2 H)
Benszso[7]a ; 2,54 (m, 1 H)
HHYJIeH—- 06— ; 2,68 (m, 3 H)
ni]-4- ; 2,79 (dd,
Me TUJI— J=6,4 u 10,4
1,4- T'm, 1 H) ; 3,00
feH30KCas (s, 3 H) ,; 4,47
VH-3-0H (td, J=6,1 u
47,5 Tu, 2 H) ;
4,59 (s, 2 H) ;
4,75 (m, 1 H) ;
6,58 (m, 2 H) ;
6,64 (d, J=8,8
T'm, 2 H) ; 6,069
(m, 1 H) ; 6,77
(d, J=8,8 Tu, 2
H) ; 6,79 (m, 2
H) ; 6,82 (s, 1
H) ; 9,39 (s, 1
H)
6-[5-[4- 1H SMP (400
[(3S5)-1- MI'u, DMSO-dé6, &
e (3- ppm): 1,70 (m,
o bTopnponu 1 H) ; 1,79
148 OO JI) upposu | A (dm, J=25,3 T, |529
O‘ OVH-3- 2 H) ; 2,03 (m,
" ni1] oKCUde 2 H) ; 2,20 (m,
HMI] -2- 3 H) ; 2,39 (m,
TUIOPOKCU— 1 H) ; 2,48 (t,
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8,9- J=7,2 Tu, 2 H)
OUTUOPO— ; 2,54 (dd,
TH- J=3,0 u 10,4
Benszso[7]a T'm, 1 H) ; 2,65
HHYJIeH—- 06— (m, 3 H) , 2,80
mii] -4H- (d, J=6,4 u
1,4- 10,4 Tu, 1 H) ;
feH30KCas 4,47 (td, J=6,1
VH-3-0H nm 47,5 I'u, 2 H)
; 4,51 (s, 2 H)
; 4,75 (m, 1 H)
; 6,55 (s, 2 H)
; 6,62 (d,
J=8,8 TIwm, 2 H)
; 6,64 (s, 1 H)
; 6,68-6,76 (m,
5 H) ; 9,38 (s,
1 H) ; 10,51

(s, 1 H)
6-(2,3- 1H SAMP (400
IUxJIop—4- MI'u, DMSO-d6, &
STOKCUbEeH ppem): 1,31 (t,
mi)—-5-[14- Jg=7,1 Twu, 3 H)
[ (35)-1- ; 1,68 (m, 1 H)
(3- ; 1,79 (dm,
g:?”\/\F dTOpPHPONM J=25,3 ITu, 2 H)

45 0{ JI) TUPPOJIN N ; 2,07 (m, 2 H) 570

OuMH—-3- ; 2,12-2,25 (m,
o O‘ | ui] oxkcupe 3 H) ; 2,38 (m,
HMJI] -8, 9- 1 H) ; 2,42-
OIUTUOPO— 2,56 (m, 3 H) ;
TH- 2,60-2,85 (m, 4

Beuzo[7]a
HHYJIeH-2—

OJI

H)
H) ; 4,47

J=6,1 u

4,08 (m, 2

(td,
47,5
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J=8,8 TIwu, 2 H)
; 6,92 (d,
J=8,9 TIu, 1 H)
) 7,02 (d,
J=8,9 TIu, 1 H)

; 9,40 (s, 1 H)

150

5-[4-
[(35)-1-
(3-
dToprponm

JI) IUPPOoJIn
OVH—-3—
uJl]) okcude
HUJI] —6—

[ 3-MeTUJI-
4-
(TpudTOPM
eToKCHU) pe
HMJI] -8, 9-
OIUTUIPO—
TH-
BeHszo[7]a
HHYJIeH—2—

OJI

1H SAMP (400
MI't, DMSO-dé6, &
ppm): 1,69 (m,
1 H) ; 1,79
(dm, J=25,3 TIw,

2 H) ; 2,05 (m,
2 H) ; 2,13 (s,
3 H) ; 2,19 (m,
1 H) ; 2,26 (m,
2 H) ; 2,38 (m,
1 H) ; 2,46 (t,
J=7,2 Tu, 2 H)
; 2,53 (dd,

J=3,0 u 10,4
T'm, 1 H) ; 2,65
(m, 3 H) ; 2,78
(dd, J=6,4 u
10,4 Tu, 1 H) ;
4,47 (td, J=6,1
n 47,5 T'u, 2 H)
; 4,75 (m, 1 H)
; 6,57 (s, 2 H)
; 6,61 (d,

556
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J=8,8 TIwu, 2 H)
; 6,70 (s, 1 H)
; 6,72 (d,
J=8,8 ITwu, 2 H)
; 7,00 (dd,

J=2,3 mu 8,5 TIuu,
1 H ; 7,17 (d,

J=8,5 Tu, 1 H)
; 7,25 (d,
J=2,3 Tu, 1 H)

; 9,40 (s, 1 H)

151

6-[3-
xJjiop—-4-
(TpudTOPM
eToKCHU) de
HWJ] -5-
[4-[(3S) -
1-(3-
bToprponu
JI) IUPPOoJIn
OVH—-3—
uJl]) okcude
HMJI] -8, 9-
OIUTUIOPO—
TH-
BeHzo[7]a
HHYJIeH-2—

OJI

1H SAMP (400
MI', DMSO-dé6, &
pepm): 1,69 (m,
1 H) ; 1,79
(dm, J=25,3 T,
2 H) ; 2,08 (m,
2 H) ; 2,19 (m,
1 H) ; 2,28 (t,

J=7,0 Twu, 2 H)
; 2,38 (m, 1 H)
; 2,47 (t,
J=7,2 Tu, 2 H)

; 2,54 (m, 1 H)
; 2,67 (m, 3 H)
; 2,78 (dd,
J=6,4 u 10,4
T'm, 1 H) ; 4,47
(td, J=6,1 u
47,5 Tu, 2 H) ;
4,77 (m, 1 H) ;
6,58 (s, 2 H) ;
6,65 (d, J=8,8
I'm, 2 H) ; 6,70
(s, 1 H) ; 6,74

576
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(d, J=8,8 Tu, 2
H) ; 7,19 (dd,
J=2,2 un 8,6 Tu,
1 H) ; 7,34
(gd, J=1,06 "
8,6 Iu, 1 H)
7,36 (d, J=2,2
I'm, 1 H) ; 9,44
(s, 1 H)

152

QN/\/\F

N
\

HOO

5-[4-
[(3S)-1-
(3=
bToprnponu

JI) IMPPOoJIn
OMH—-3-—

uJl]) okcude

HWUJI] - 6-
(5-
XVUHOJIUIT) —
8, 9-
IUTUIOPO—
TH-

Beuzo[7]a
HHYJIeH-2—

OJI

1H SAMP (400
MI't, DMSO-d6, &
ppm): 1,57 (m,
1 H) ; 1,75
(dm, J=25,3 T,
2 H) ; 2,08 (m,
3 H) ; 2,21 (m,
1 H) ; 2,31 (m,
1  H) ; 2,36-
2,52 (m, 4 H) ;
2,58 (m, 1 H) ;
2,69 (m, 1 H) ;
2,79 (m, 1 H) ;
2,90 (m, 1 H) ;
4,43 (td, J=6,1
n 47,5 T'u, 2 H)
; 4,61 (m, 1 H)
; 6,43 (d,
J=8,8 TIm, 2 H)
; 6,61 (m, 4 H)
; 6,75 (d,
J=2,5 Tmu, 1 H)
; 7,31 (d,
Jg=7,8 Twu, 1 H)
; 7,48 (dd,
Jg=4,5 u 8,5 Tu,

509
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1 H) ; 7,59 (m,
1 H) ; 7,82 (d,
J=8,5 Tu, 1 H)
; 8,30 (d,
J=8,9 Tu, 1 H)
; 8,84 (dd,
J=2,0 u 4,5 Tu,
1 H) ; 9,42 (s,
1 H)

153

5-[4-
[(35)-1-
(3=
bToprnponu

JI) IMPPOoJIn
OMH—-3-—

uJl]) okcude

HWUJI] - 6-
(4-
OIVPUONIT) —
8, 9-
IUTUIOPO—
TH-

Beuzo[7]a
HHYJIeH-2—

OJI

1H SAMP (400
MI't, DMSO-d6, &
pem): 1,70 (m,
1 H) ; 1,80
(dm, J=25,3 T,
2 H) ; 2,03 (m,
2 H) ; 2,20 (m,
1 H) ; 2,28 (t,
J=7,0 Tu, 2 H)
; 2,38 (m, 1 H)
; 2,47 (t,
J=7,2 Tu, 2 H)
; 2,55 (dd,
J=3,0 u 10,4
T'm, 1 H) ; 2,63
(m, 3 H) ; 2,80
(dd, J=6,3 n
10,4 Tu, 1 H)
4,47 (td, J=6,1
n 47,5 T'u, 2 H)
; 4,76 (m, 1 H)
; 6,55 (s, 2 H)
; 6,62 (d,
J=8,8 TIwm, 2 H)
; 6,70 (s, 1 H)
; 6,73 (d,

459
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J=8,8 ITwu, 2 H)
; 7,08 (d,
J=60,3 Tu, 2 H)
; 8032 (d,
J=0,3 Tu, 2 H)
; 9,48 (s, 1 H)

154

5-[4-
[(35)-1-
(3-
bTopnponu

JI) IMPPOoJIn
OUH-3-

nJl]) okcude

HWUJI] - 6-—
(3-
OUPUONII) —
8, 9-
OIUTUIPO—
TH-

Beuzo[7]a
HHYJIeH—2—

OJI

1H SMP (400
MI'i, DMSO-d6, &
ppm) : 1,69 (m,
1 H) ; 1,79
(dm, J=25,3 T,
2 H) ; 2,05 (m,
2 H) ; 2,20 (m,
1 H) ; 2,29 (t,
J=7,0 Thy, 2 H)
; 2,38 (m, 1 H)

; 2,47 (t,
Jg=7,2 Tu, 2 H)
; 2,54 (dd,

J=3,0 u 10,4
T, 1 H) ;
2,60-2,72 (m, 3
H) ; 2,80 (dd,
J=6,4 u 10,4
T'm, 1 H) ; 4,47
(td, J=6,1 u
47,5 Tu, 2 H) ;
4,74 (m, 1 H) ;
6,57 (s, 2 H) ;
6,62 (d, J=8,8
I'm, 2 H) ; 6,71
(s, 1 H) ; 6,74
(d, J=8,8 TIwm, 2
H) ; 7,22 (44,
J=5,0 m 8,3 TIu,

459




187

1 H) ; 7,57

(td, J=2,3 u
8,3 ITu, 1 H)
8,23 (d, J=2,3
I'm, 1 H) ; 8,27
(dd, J=2,3 u
5,0 T'uy, 1 H) >
9,44 (s, 1 H)
1H SAMP (400
MI't, DMSO-d6, &
ppm): 1,68 (m,
6-[2- 1 H) ; 1,78
XJIOp—6-— (dm, J=25,3 Tu,
(TpudTOPM 2 H) ; 2,06-
eTunyI) —3- 2,31 (m, 5 H) ;
OUPpUOWII] - 2,38 (m, 1 H) ;
5-[4- 2,46 (t, J=7,2
[ (33)-1- T'u, 2 H) ; 2,54
(3- (m, 1 H) ; 2,64
. dTopnponu A (m, 1 H) ,; 2,79 ce1
JI) IUPPOoJIn (m, 3 H) ; 4,40
OUH-3- (td, J=0,1 u
uil) okcude 47,5 Tu, 2 H) ;
HMII] -8, 9- 4,73 (m, 1 H) ;
OUTUOPO— 6,59 (s, 2 H) ;
TH- 6,65 (d, J= 8,8
Benuszso[7]a I'm, 2 H) ; 6,73
HHYJIeH—-2- (m, 3 H) ,; 7,78
oJI (d, J=9,0 T, 1
H) ; 7,89 (d,
J=9,0 Tm, 1 H)

;9,49 (s,

1 H)
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1H AMP (400
MI't, DMSO-d6, d
ppem) : 1,34 (s,
9 H) H 1, 70 (m/
TpeT-—
1 H) ; 1,80
Oy THUII-6—
(dm, J=25,3 Tu
[5_[4_ 4 4 4
2 H) ; 2,03 (m
[(3S)-1- ' '
2 H) ; 2,13-
(3-
2,27 (m, 3 H) ;
dToprponu
2,39 (m, 1 H) ;
JI) IUppOoJin
2,47 (t, J=7,2
OVH-3—
I'm, 2 H) ,; 2,54
WJl] okcude
(m, 1 H) ; 2,65
HUJI] —-2-
(m, 3 H) ; 2,80
TUOPOKCU—
(dd, J=6,4 u
156 8, 9- A 615
10,4 Tu, 1 H) ;
OUTUOPO—
3,71 (t J=4,5
7H— 14 14 14
T, 2 H) ; 4,15
Benzo[7]a ’ ’
(¢, J=4,5 Tua, 2
HHYJIeH—-6—
H) ; 4,47 (td,
nuil-2,3-
J=6,1 " 47,5
OUTUOPO—
T'u, 2 H) ; 4,75
1,4-
(m, 1 H) ; 0,54
feH30KCas
(m, 2 H) 7
MH-4-
6,58-6,65 (m, 4
KapBokCHUI
H) 7 6/68 (S, 1
aT
H) ; 06,74 (d,
J=8,8 T, 2 H)
; 7,58 (s, 1 H)
; 9,32 (s, 1 H)
o-[4- 1H AMP (400
C/N’\/\F
0 F (mndTopme MI', DMSO-dé6, &
S
157 OQ THJICcyJIsda | A ppm) : 1,70 (m, | 540
0 HMJI) QeHMJI 1 H) ; 1,79
o
1-5-14- (dm, J=25,3 T,
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[ (35)-1-
(3-
bTopnponu
JI) IUPPOoJIn
OVH—-3-—
W] okcude
HMJI] -8, 9-
OIUTUOPO—
TH-
BeHso[7]a

HHYJIeH-2—

2 H) ; 2,04 (m,
2 H) ; 2,19 (m,
1 H) ; 2,27 (t,
J=7,0 Twu, 2 H)
; 2,38 (m, 1 H)
; 2,47 (t,
J=7,2 Tu, 2 H)
; 2,54 (m, 1 H)
; 2,66 (m, 3 H)
; 2,79 (dd,
J=6,4 n 10,4
I'm, 1 H) ,; 4,47
(td, J=6,1 n
47,5 Tu, 2 H) ;
4,74 (m, 1 H) ;
6,57 (s, 2 H) ;
6,60 (d, J=8,8
I'm, 2 H) ,; 6,70
(s, 1 H) ; 6,72
(d, J=8,8 Twu, 2
H) ; 7,20 (d,
J=8,6 TIm, 2 H)
; 7,36 (d,
J=8,6 TIm, 2 H)
; 7,42 (t,
J=56,1 Tu, 1 H)
; 9,41 (s, 1 H)

158

0JI

5-14-

[ (33)-1-
(3=
bToprnponu

JI) IUPPOJIn
OMH—-3—
W] oKkCcude

HMUII]—6-—

1H SMP (400
MI'u, DMSO-d6, &
ppm): 1,66-1,88
(m, 5 H) ; 2,01
(m, 2 H) ; 2,15
(¢, J=7,0 T, 2
H) ; 2,21 (m, 1
H) ; 2,39 (m, 1

513
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(1,2,3,4-
TeTparuip
OXVHOJIMH—
T-wmi) -
8,9-
IUTUOPO—
TH-

Benszso[7]a

2,80 (m, 1 H) ;
3,10 (m,
4,47 (td,

2 H) ;

J=6,1
m 47,5 T'u, 2 H)
; 4,74 (m, 1 H)
; 5,40 (s, 1 H)

159

HHYJIeH—-2- ; 6,15 (d,
oJI J=8,3 Tu, 1 H)
; 6,25 (s, 1 H)
; 6,53 (s, 2 H)
; 6,55-6,62 (m,
3 H) ; 6,67 (s,
1 H) ; 6,78 (d,
J=8,8 TIwu, 2 H)
; 9,31 (s, 1 H)
5-[4- 1H SMP (400
[(3S)-1- MI'y, DMSO-d6, &
(3- ppem) : 1,069 (m,
dTopnponu 1 H) ; 1,79

JI) IUMPPOoJIn
OMH—-3-—

uil]) okcude

HWUJI] - 6-
[4-
(TpudTOPM

eToKCHU) de
HmJI] -8, 9-
OIUTUIOPO—
TH-
BeHzso[7]a
HHYJIeH—2—
KapOoOHOBA

A KHMCJIOTa

(dm/ J:25,3 PLL,
2 H)Y ; 2,12 (t,

J=7,0 Tu, 2 H)
; 2,20 (m, 1 H)
; 2,27 (t,
J=7,0 Tu, 2 H)
; 2,39 (m, 1 H)
; 2,48 (t,
J=7,2 Tu, 2 H)
; 2,55 (dd,
J=3,0 n 10,5

T'm, 1 H) ; 2,65
(m, 1 H) ; 2,79
(dd, J=6,4 "

570
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10,4 Tu, 1 H)
2,84 (t, J=7,0
T'u, 2 H) ; 4,47
(td, J=0,1 u
47,5 Tu, 2 H) ;
4,75 (m, 1 H) ;
6,65 (d, J=8,8
I'm, 2 H) ; 6,73
(d, J=8,8 TIwu, 2
H) ; 6,87 (d,

; 7,19 (d,
J=8,5 TIu, 2 H)
; 7,28 (d,
J=8,5 Thy, 2 H)
; 7,74 (dd,

J=1,9 u 8,4 TIu,
1 H) ; 7,90 (d,
J=1,9 Tu, 1 H)
;12,84 (m, 1

160

H)
1-pTop-5- 1H SAMP (400
[4-[(3S) - MI'u, DMSO-dé6, &
1-(3- ppm): 1,68 (m,
dTopnponmu 1 H) ; 1,79

JI) IUPPOoJIn
OVH—-3—
nJl]) okCcude
HWUJI] - 6-—
[2-dTop-
4-
(TpUudTOPM
eToKCHU) pe
HmJI] -8, 9-

IUTUIPO—

(dm, J=25,3 Twu,
2 H) ; 2,08 (m,
2  H) ; 2,03-
2,24 (m, 3 H) ;
2,38 (m, 1 H) ;
2,46 (t, J=7,2
I'm, 2 H) ; 2,53
(dd, J=3,1 u
10,4 Tu, 1 H)
2,63 (m, 1 H) ;

578
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TH-
Benszso[7]a

HHYJIeH—2—

2,79 (m, 3 H) ;
4,46 (td, J=6,1
m 47,5 Tu, 2 H)

lel

oJI ; 4,72 (m, 1 H)
; 6,41 (d,
J=8,7 Tu, 1 H)
; 6,62 (d,
J=8,8 TIwu, 2 H)
; 6,72 (d,
J=8,8 TIwu, 2 H)
; 6,75 (t,
J=8,7 Twu, 1 H)
; 7,009 (dd,
J=3,0 u 8,6 TIu,
1 H) ; 7,23
(dd, J=3,0 u
10,3 Tu, 1 H) ;
7,30 (t, J=8,6
T'm, 1 H) ; 9,89
(m, 1 H)
1-pTop-5- 1H SAMP (400
[4-[(3S) - MI'u, DMSO-dé6, &
1-(3- ppm): 1,69 (m,
dTopnponmu 1 H) ; 1,79

JI) IUPPOoJIN
OMH—-3-—

uJl]) okCcude

HUII] —6-— A

[4-
(TpudTOPM
eTUIICYJIBE D
aHWJI) eHn
J]-8,9-
OIUTUIOPO—

TH-

(dm, J=25,3 Twu,
2 H) ; 2,05 (m,
2 H) ; 2,19 (m,
1 H) ; 2,30 (t,
J=7,0 Twma, 2 H)
; 2,38 (m, 1 H)
; 2,47 (t,
J=7,2 Tu, 2 H)
; 2,53 (dd,
J=3,0 u 10,5
T'm, 1 H) ; 2,04

576
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Beuzo[7]a
HHYJIeH—2—

OJI

(m, 1 H) ; 2,79
(m, 3 H) ; 4,47
(td, J=6,1 u
47,5 Tu, 2 H)
4,72 (m, 1 H) ;
6,41 (d, J=8,7
I'm, 1 H) ; 6,60
(d, J=8,8 Iu, 2
H) ;6,72 (d,
J=8,8 TITwu, 2 H)
; 6,73 (t,
J=8,7 Tu, 1 H)

; 7,28 (d,
; 7,50 (d,

; 9,82 (m, 1 H)

162

6-(2,4-
OUXJIOP—5-—
dTopdeHMII
)—-5-14-

[ (35)-1-
(3-
bToprponm
JI) IUPPOoJIn
OVH—-3—
nJl]) okCcude
HmJI] -8, 9-
OUTHMOPO—
TH-
BeHzso[7]a
HHYJIeH—2—

OJI

1H SMP (400
MI'u, DMSO-d6, &
ppem) : 1,069 (m,
1 H) ; 1,79
(dm, J=25,3 Twu,
2 H) ; 2,08 (m,
2 H) ; 2,12-
2,14 (m, 3 H) ;
2,38 (m, 1 H) ;
2,47 (¢, J=7,2
I'm, 2 H) ; 2,53
(dd, J=3,0 u
10,4 Tu, 1 H)
2,60-2,86 (m, 4
H) ; 4,48 (td,
J=o6,1 u 47,5
', 2 H) ; 4,75
(m, 1 H) ; 6,57

544
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(s, 2 H) ;
(d/ J:8,8 PU,, 2
H) ;, 6,71 (s, 1

6,65

H) ; 6,75 (4,
J=8,8 ITwu, 2 H)
; 7,29 (d,
J=9,9 Tu, 1 H)
; 7,73 (d,
J=7,1 Tu, 1 H)

; 9,47 (s, 1 H)

163

bTopnponu
JI) IMPPOoJIn
OVH-3-

nJl]) okcude

HWUJI] - 6-—
[4-
(TpudTOPM

eToKCHU) de
HMJI] -8, 9-
OIUTUIPO—
TH-
BeHzo[7]a
HHYJIeH—2—
1]
OUTUOPOYO

charT

1H SAMP (400
MI'u, DMSO-d6, &
ppm): 1,82-2,11
(m, 5 H) ; 2,27
(m, 3 H) ; 2,70

(¢, J=7,0 Ty, 2

H) ; 2,80-3,30
(m, ©6 H) ; 4,50
(td, J=6,1 n
47,5 Tu, 2 H) ;
4,83 (m, 1 H) ;
6,57 (4, J=8,8

I'm, 1 H) ; 6,01
(d/ J:8,8 PU,, 2

H) ; 6,70 (4,
J=8,8 Iwm, 2 H)
; 6,90 (dd,

J=3,3 u 8,8 TIuu,
1 H) ; 7,10 (d,

J=3,3 Tu, 1 H)
; 7,15 (d,
J=8,8 ITwmu, 2 H)
; 7,23 (d,

622
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5-[4-

[ (35)-1-
(3-
dToprponu

JI) IUppOoJin
OUH—-3-—

WJl] okcude

1H AMP (400
MI't, DMSO-d6, &
ppm): 1,67-1,90

(m, 3 H) ; 1,81
(s, 3 H) ; 2,04
(m, 2 H) ; 2,12
(m, 2 H) ; 2,22
(m, 1 H) ; 2,39
(m, 1 H) ; 2,48

(¢, J=7,2 Tu, 2
H) ; 2,58 (dd,
J=3,2 n 10,4

Tu, 1 H) ;
HMJI] —6—

2,59-2,71 (m, 3

lo4 (5- A 463

H) ; 2,81 (dd,
MeTUIIN3Z0K

J=6,4 u 10,4
cazsoji-4-

T'm, 1 H) ,; 4,48
ni) -8, 9- ’ ’

(td, J=6,1 u
OUTUIPO—

47,5 Tu, 2 H) ;
TH-

4,80 (m, 1 H) ;
Benuso[7]a

6,57 (s, 2 H) ;
HHYJIeH-2—

6,70 (s, 1 H) ;
oJI

6,71 (d, J=8,8

I'm, 2 H) ; 6,80

(d, J=8,8 TIu, 2

H) 7 8/39 (S, 1

H) 7 9/42 (S, 1

H)
o—-[4- 1H AMP (400

QN/\/\F (mroTOopMeE MI'1l, DMSO-dé, §
] O\{ TOKCHU) —2— ppm): 1,68 (m,
165 OQ bTopdeHmIT | A 1 H) ; 1,79 | 560

HO“‘D'i'

]-1-¢Top-
5-[4-
[(35)-1-

(dm, J=25,3 TIu,
2 H) ; 2,05 (m,
2 H) H 2, 19 (m/
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(3~
brToprponu
JI) IUPPOoJIn
OVH—-3—
W] okcude
HMJI] -8, 9-
OIUTUOPO—
TH-
Benso[7]a

HHYJIeH-2—

3 H) ; 2,38 (m,
1 H) ; 2,46 (L,
J=7,2 Tu, 2 H)
; 2,53 (dd,
J=3,0 u 10,4
I'm, 1 H) ; 2,63
(m, 1 H) ; 2,79
(m, 3 H) ; 4,47
(td, J=6,1 u
47,5 T'u, 2 H) ;

le66

oJI 4,73 (m, 1 H) 7
6,40 (d, J=8,5
I'm, 1 H) ,; 6,62
(d, J=8,8 T, 2
H) ; 6,72 (4,
J=8,8 TIwm, 2 H)
; 6,74 (t,
J=8,5 Tu, 1 H)
; 6,89 (dd,
J=2,5 u 8,7 Tu,
1 H) ; 6,99
(dd, J=2,5 n
10,8 T'u, 1 H) 7
7,22 (t, J=8,7
T'nm, 1 H) ; 7,25
(t, J=73,8 Tu,
1 H) ; 9,83 (s,
1 H)
5-14- 1H SMP (400
Q“/\/\F [(3S5)-1- MI't, DMSO-dé6, &
q (3- ppm): 1,68 (m,

brToprnponu | A

JI) IUPPOoJIn
OMH—-3—

W] oKkCcude

1 H) ; 1,79
(dm, J=25,3 T,
2 H) ; 2,07 (m,
2 H) ; 2,17 (m,

590
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HMJI] —6— 1 H) ; 2,30-
[4- 2,40 (m, 3 H) ;
(TpudTOPM 2,46 (¢, J=7,2
eTUJICYJIBED I'u, 2 H) ,; 2,54
OHMJI) QeHU (dd, J=3,0 u
a]-8,9- 10,4 Tu, 1 H) ;
OUTUOPO— 2,60-2,72 (m, 3
TH- H) ; 2,78 (d4dd,
Benzo[7]a J=6,4 u 10,4
HHYJIeH-2— T'm, 1 H) ,; 4,47
oJI (td, J=6,1 u
47,5 Tu, 2 H) ;
4,74 (m, 1 H) ;
6,59 (s, 2 H) ;
6,62 (d, J=8,8
I'm, 2 H) ,; 6,71
(d, J=8,8 ITwu, 2
H) ; 6,73 (s, 1
H) ; 7,54 (d,
J=8,8 TIm, 2 H)
; 7,90 (d,
J=8,8 Tu, 2 H)
; 9,55 (s, 1 H)
6-(3,4- 1H SAMP (400
IUTUOPO— MI't, DMSO-d6, o
2H-1,4- ppm): 1,92-2,60
BeH30KCa3 (m, 8 H) ,; 2,62
OQNCH F | MH-6-MiI) — (t, J=7,0 Tu, 2
167 O O} e A Boi 300 g g
[ (35)-1- (m, 8 H) ; 4,11
O‘ (3= (m, 2 H) ; 4,53
HO
dTopnponm (td, J=6,1 u
JI) INPPROJIn 47,5 Tu, 2 H) ;
OMH—-3- 5,03 (m, 0,5 H)
W] oKkCcude ; 5,09 (m, 0,5
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HmJI] -8, 9-
OIUTUOPO—
TH-
BeHszo[7]a

HHYJIeH-2—

H) ; 6,31 (4,
J=8,5 Tu, 1 H)
; 6,47 (d,
J=8,5 Tu, 1 H)

; 6,50-6,58 (m,

oJia 3 H) ; 6,69 (s,
TUOPOXJIIOP 1 H) ; 6,72 (d,
no J=8,8 TITwu, 2 H)
; 6,80 (d,
J=8,8 TIwu, 2 H)
; 9,38 (m, 1 H)
; 10,50 (m, 0,5
H) ; 11,03 (m,
0,5 H)
1H SMP (400
5-14- MI'u, DMSO-d6, O
[ (35)-1- ppm): 1,69 (m,
(3- 1 H) ; 1,80
dTopnponmu (dm, J=25,3 Twu,
JI) IUPPOJIN 2 H) ; 2,10-
OMH-3— 2,23 (m, 5 H) ;
ui] okcudpe 2,38 (m, 1 H) ;
j:)ﬂ\ﬂ\ HUJI] —6-— 2,42-2,55 (m, 3
qQ OFF [2-dTOp- H)Y ; 2,62 (m, 1
168 1<F 4- B H) ; 2,79 (dd, | 588
O‘ (TpudTOPM J=6,3 n 10,4
! eToKCHU) pe I'm, 1 H) ,; 2,85
HMII) -8, 9- (m, 2 H) ,; 4,48
OUTUOPO— (td, J=6,1 7
TH- 47,5 Tu, 2 H) ;
Benuszso[7]a 4,75 (m, 1 H) ;
HHYJIeH-2- 6,64 (d, J=8,8
KapBOOHOBa I, 2 H) ; 6,72

A KHMCJIOTa

(d, J=8,8 Tu, 2

H) ; 6,86 (d,
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J=8,2 Twu, 1 H)
; 7,11 (d,
J=8,06 TIwu, 1 H)
; 7,29 (d,
J=10,2 Tu, 1 H)
; 7,35 (t,
J=8,6 TITmu, 1 H)
; 7,73 (dd,
J=2,0 u 8,2 Tu,
1 H) ; 7,89 (d,
J=2,0 Tu, 1 H)
; 12,96 (m, 1
H)

169

5-[4-
[(35)-1-
(3=
bToprnponu

JI) IUPPOoJIn
OVH—-3-—
uil) okcude
HWUJI] - 6-—
M30KCasz0J
-4-mi-

8, 9-
OIUTUIOPO—
TH-
BeHszo[7]a
HHYJIeH—2—

OJI

1H SMP (400
MI'u, DMSO-dé6, &
ppm): 1,75-1,90
(m, 3 H) ; 2,11
(m, 2 H) ; 2,27
(m, 3 H) ;
2,38-2,55 (m, 4
H) ; 2,60 (t,
J=7,0 Tma, 2 H)
; 2,62-2,75 (m,
2 H) ; 2,85 (m,
1 H) ; 4,49
(td, J=6,1 u
47,5 Tu, 2 H) ;
4,85 (m, 1 H) ;
6,55 (m, 2 H) ;
6,69 (d, J=1,5
I'm, 1 H) ; 6,82
(d, J=8,8 Tu, 2
H) ; 6,92 (4,
J=8,8 TIm, 2 H)
; 7,55 (s, 1 H)

449




200

;8,74 (s,
; 9,43 (s,

1 H)
1 H)

170

6-(6-
STOKCU—-5—
bTop-3-
OVPUAONI) —
5-[4-
[(35)-1-
(3-

bToprnponu

JI) ouppoJn | A

OVH—-3—
uJl]) okcude
HMJI] -8, 9-
OIUTUIPO—
TH-
BeHzo[7]a
HHYJIeH—2—

OJI

1H AMP (400

MI', DMSO-d6, &
prm) : 1,30 t,
J=7,1 Tu, 3 H)
; 1,70 (m, 1 H)
; 1,80 (dm,
J=25,3 T'm, 2 H)
; 2,05 (m, 2 H)
; 2,15-2,18 (m,
3 H) ; 2,39 (m,
1 H) ; 2,48 (m,
2 H) ; 2,56
(dd, J=3,0 u
10,4 Tu, 1 H)
2,60-2,72 (m, 3
2,80 (dd,
J=6,4 u 10,4
4,30

H)

Tu, 1 H) ;
(q, J=7,1 Tu, 2
4,48 (td,
J=6,1 u 47,5
4,78
6,55
6, 68
(d, J=8,8 TITu, 2
6,70 (s, 1

6,78 (d,
J=8,6 TITu, 2 H)
; 7,43 (dd,
J=2,1 u 11,9
7,65
(d, J=2,1 Tu, 1
9,44 (s, 1

H) >
T'm, 2 H)
(ml 1 H) ;

(s, 2 H) ;

H)
H)

T'om, 1 H) ;

H)

521
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H)

171

bTopnponu
JI) IMPPOJIN
OVH-3—

ui] okcude

HUJI] —-2- A

TUOPOKCU—
8, 9-
OUTUOPO—
TH-
BeHzo[7]a
HHYJIeH—-6—
Wil ] InupnIon

H—-2-0JI

1H SAMP (400
MI'u, DMSO-d6, &
pem): 1,69 (m,
1 H) ; 1,79
(dm, J=25,3 T,
2 H) ; 2,05 (m,
2 H) ; 2,15 (t,
J=7,0 Twu, 2 H)
; 2,20 (m, 1 H)
; 2,39 (m, 1 H)
; 2,48 (t,
J=7,2 Tu, 2 H)
; 2,54 (m, 1 H)
; 2,67 (m, 3 H)
; 2,80 (m, 1 H)
; 4,47 (td,
J=6,1 u 47,5
T'm, 2 H) ; 4,74
(m, 1 H) ; 6,40
(dd, J=1,5 u
8,2 I'm, 1 H)
6,56 (m, 2 H) ;
6,65 (d, J=8,8
I'm, 2 H) ; 6,70
(s, 1 H) ; 7,72
(d, J=8,8 Tu, 2
H) ; 7,48 (dd,
J=8, 2 u 10,4
T'm, 1 H) ; 9,42
(s, 1 H) ;
11,11 (m, 1 H)

493
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1H AMP (400
MI'u, DMSO-d6, &
ppm): 1,01 (s,
9 H) ; 1,67 (m,
1 H) ; 1,77

(dm, J=25,3 TIu,

6- (6- 2 H) ; 2,05 (m,
TpeT- 2 H) ; 2,19 (m,
Oy TUI-2— 1 H ; 2,30 (t,
drop-4- J=7,0 Tu, 2 H)
OUPUONIT) — ; 2,37 (m, 1 H)
5-[4- ; 2,44 (t,
[(35)-1- J=7,2 Tu, 2 H)
C/N/\/\F (3- ; 2,51 (m, 1 H)
- O F/ »\: dTopmponm N ; 2,60-2,70 (m, £33
— JI) INPPOJIn 3 H) ; 2,79
Oo OVH-3- (dd, J=6,4 u
Ho uJl) okcude 10,4 Tu, 1 H) ;
HMJI] -8, 9- 4,45 (td, J=o0,1
OUTUOPO— m 47,5 IT'u, 2 H)
TH- ; 4,75 (m, 1 H)
Benuso[7]a ; 6,57 (m, 2 H)
HHYJIeH-2— ; 6,67 (d,
OJI J=8,8 TITu, 2 H)
; 6,71 (s, 1 H)
; 6,73 (d,
J=8,8 TIm, 2 H)
; 6,78 (s, 1 H)
; 6,81 (s, 1 H)
; 9,51 (s, 1 H)
QN/\/\F 5-[4- 1H SMP (400
Q \/ [ (33)-1- MI'n, DMSO-d6, &
173 O Q (3- A ppm): 0,20 (s, | 530
dTopnponmu 9 H) ; 1,69 (m,
O O‘ JI) IMPPOJIN 1 H) ; 1,79
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OVH-3-—
W) okcude
HWUJI] - 6-
(4-

TPUME TUJIC
WIINJIG e HUII
)-8, 9-
OIUTUOPO—
TH-
BeHso[7]a

HHYJIeH-2—

(dm, J=25,3 T,
2 H) ; 2,02 (m,
2 H) ; 2,19 (m,
2,26 (t,
J=7,0 Tu, 2 H)
; 2,27 (m, 1 H)
; 2,46 (t,
J=7,2 Tu, 2 H)
; 2,54 (m, 1 H)
; 2,62-2,70 (m,
3 H) ; 2,78

1 H) ;

0JI (dd, J=6,4 n
10,4 Tu, 1 H) ;
4,47 (td, J=6,1
m 47,5 T'u, 2 H)
; 4,73 (m, 1 H)
; 6,54 (s, 2 H)
; 6,60 (d,
J=8,8 TIu, 2 H)
; 6,69 (s, 1 H)
; 6,74 (d,
J=8,8 T, 2 H)
; 7,11 (d,
J=8,0 TIwm, 2 H)
; 7,30 (d,
J=8,0 TIwm, 2 H)
; 9,41 (s, 1 H)
6-(2,2- 1H SMP (400
CTJKJ OMMe TUJIVMH MI't;, DMSO-dé6, &
o)::y OOJIMH—-5— ppm): 1,18 (s,
NH | p1g1) =5-[4- 6 H) ; 1,70-
174 O B 555
Q [ (35)-1- 3,00 (m, 12 H)
O‘ (3- ; 2,22 (t,
m)! bTopnponu J=7,0 T, 2 H)

JI) IUPPOJIN

; 2,58 (s, 2 H)
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OVH—-3-—

W) okcude
HMJI] -8, 9-
OUTUOPO—
TH-
BeHszo[7]a
HHYJIeH-2—
KapBOOHOBO
M KUCJIOTH
TUOPOXJIIOP

nn

; 2,79 (t,
J=7,0 Twu, 2 H)
; 4,50 (td,
J=6,1 " 47,5
I'm, 2 H) ; 4,89
(m, 1 H) ; 5,51
(s, 1 H) ; 6,20
(d, J=8,2 Tu, 1
H) ; 6,65-3,73
(m, 3 H) ; 6,79
(m, 3 H) ; 6,82
(d, J=8,2 Tu, 1
H) ; 7,70 (dd,
J=2,5 u 8,2 Tu,
1 H) ; 7,85 (d,
J=2,5 Tmn, 1 H)
;12,79 (s, 1
H)

175

6-(1,3-
BeHz0THAB
OJI-5-WJ) -
5-[4-

[ (35)-1-
(3-
bTopnponm
JI) IUPPOoJIn
OVH—-3—
nJl]) okcude
HMJI] -8, 9-
OIUTUIOPO—
TH-
BeHzo[7]a
HHYJIeH—2—

OJI

1H AMP (500
MI', DMSO-do,
dppm): 1,65 (m,
1 H) ; 1,78
(dm, J=25,3 Tu,
2 H) ; 2,07 (m,
2 H) ; 2,17 (m,
1 H) ; 2,34 (m,
3 H) ; 2,44 (t,
J=7,2 Twu, 2 H)
; 2,52 (m, 1 H)
; 2,62 (m, 1 H)
; 2,71 (t,
J=7,0 Twu, 2 H)
; 2,76 (dd,
J=6,4 " 10,4
T'u, 1 H) ; 4,46

515
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(td, J=6,1 n
47,5 Tu, 2
4,71 (m, 1 H)
4
1

6,58 (m, H) >
6,71 (s, H)
6,78 (d, J=8, 8

I'm, 2 H) ; 7,23
(dd, J=1,8 u
8,4 T'u, 1 H) ;
7,83 (4, J=1,8
I'm, 1 H) ,; 7,92
(d, J=8,4 Tu, 1
H) ; 9,31 (s, 1
H) ; 9,41 (s, 1
H)

176

5-[4-
[(35)-1-
(3=
bToprnponu

JI) IUPPOoJIn
OVH—-3-—
uil) okcude
HWUJI] - 6-—
(2-MeTMII—
1H-
DeH3MMMIA
30JI1-5-
nui) -8, 9-
OIUTUIOPO—
TH-
BeHzso[7]a
HHYJIeH—2—

OJI

1H SMP (400
MI'u, DMSO-dé6, &
ppm): 1,67 (m,
1 H) ; 1,78
(dm, J=25,3 Twu,
2 H) ; 2,03 (m,
2 H) ; 2,17 (m,
1 H) ; 2,30 (t,
J=7,0 Twu, 2 H)
; 2,38 (m, 1 H)
; 2,41 (s, 3 H)
; 2,47 (t,
J=7,2 Tu, 2 H)
; 2,53 (m, 1 H)
; 2,62 (m, 1 H)
; 2,69 (t,
J=7,0 Tu, 2 H)
; 2,78 (dd,
J=6,5 u 10,4
T'u, 1 H) ; 4,46

512
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(td, J=6,1 n
47,5 Tu, 2 H) ;
4,70 (m, 1 H) ;
6,54 (d, J=8§,8
I'm, 2 H) ; 6,56
(s, 2 H) ; 6,69
(s, 1 H) ; 6,72
(d, J=8,8 Iu, 2
H) ; 6,89 (dd,
J=1,7 n 8,4 T,
1 H) ; 7,10-
7,28 (m, 2 H) ;
9,38 (s, 1 H) ;
12,00 (m, 1 H)

177

5-[4-
[(3S)-1-
(3=
dToprponmn

JI) IUPPOJIN
OVH-3-
uJl) okcude
HWUJI] - 6-—
[4-
(TpudTOPM
eTUIICYJIB O
aHuJI) beHn
J]-8,9-
OIUTUIPO—
TH-
BeHzo[7]a
HHYJIeH-2—
KapBOHOBA

A KHMCJIOTa

1H SMP (400
MI'u, DMSO-dé6, &
pepm): 1,70 (m,
1 H) ; 1,80
(dm, J=25,3 Tu,
2 H) ; 2,11 (m,
2 H) ; 2,20 (m,
1 H) ; 2,29 (t,
J=7,0 Tma, 2 H)
; 2,38 (m, 1 H)
; 2,46 (t,
J=7,2 Tu, 2 H)
; 2,54 (m, 1 H)
; 2,65 (m, 1 H)
; 2,79 (dd,
J=6,3 u 10,4
I'm, 1 H) ; 2,83
(¢, J=7,0 Tu, 2
H) ; 4,48 (td,
J=6,1 u 47,5
T'u, 2 H) ; 4,74

586
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(m, 1 H) ; 6,62
(d, J=8,8 Tu, 2
H) ;6,72 (d,
J=8,8 TITwu, 2 H)
; 6,83 (d,
J=8,1 Twu, 1 H)
; 7,31 (d,
J=8,3 Twu, 2 H)
; 7,53 (d,
J=8,3 ITwu, 2 H)
; 7,72 (dd,
J=1,9 u 8,3 Tu,
1 H) ; 7,88 (d,
J=1,9 Tm, 1 H)
; 12,90 (m, 1
H)

178

6-(1,3-
BeHzO0THAB
OJI-6—WJI) —
5-[4-

[ (35)-1-
(3-
dToprponm
JI) IUPPOoJIn
OVH—-3—
nJl]) okcude
HMJI] -8, 9-
OIUTUIOPO—
TH-
BeHszo[7]a
HHYJIeH—2—

OJI

1H SMP (400
MI'u, DMSO-d6, §
ppm): 1,67 (m,
1 H) ; 1,78
(dm, J=25,3 Tu,
2 H) ; 2,07 (m,
2 H) ; 2,16 (m,
1 H) ; 2,35 (m,
3 H) ; 2,43 (t,
J=7,2 Tu, 2 H)
; 2,52 (m, 1 H)
; 2,61 (m, 1 H)
; 2,71 (t,
J=7,2 Tu, 2 H)
; 2,76 (dd,
J=6,3 u 10,5
T'nm, 1 H) ; 4,45
(td, J=6,1 u
47,5 Tu, 2 H) ;

515
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4,71 (m, 1 H)
6,55-6,62 (m, 4
H) ; 6,71 (4,
J=2,5 Tu, 1 H)
; 6,73 (d,
J=8,9 Tu, 2 H)
; 7,25 (dd,
J=1,8 u 8,5 T,
1 H) ; 7,82 (d,
J=8,5 TIm, 1 H)
; 7,94 (d,
J=1,8 Tm, 1 H)
; 9,29 (s, 1 H)
; 9,31 (s, 1 H)

179

5-[4-
[(35)-1-
(3-
bToprponu

JI) IUPPOoJIn
OVH—-3—
uJl]) okcude
HWUJI] - 6-—
(3-
MeTUJIOEHS3
OTPMa30JI—~
5-wi) -

8, 9-
OIUTUIOPO—
TH-
BeHszo[7]a
HHYJIeH—2—

OJI

1H SMP (400
MI'u, DMSO-dé6, &
ppm): 1,66 (m,
1 H) ; 1,78
(dm, J=25,3 Tu,
2 H) ; 2,08 (m,
2 H) ; 2,17 (m,
1 H) ; 2,31-
2,53 (m, 6 H) ;
2,62 (m, 1 H) ;
2,72 (¢, J=7,2
I'u, 2 H) ; 2,77
(dd, J=6,1 u
10,4 Tu, 1 H)
4,20 (s, 3 H)
4,46 (td, J=6,1
n 47,5 T'u, 2 H)
; 4,72 (m, 1 H)
; 6,57 (d,
J=8,9 TIm, 2 H)
; 6,59 (s, 2 H)

513
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; 6,71 (s, 1 H)
; 6,72 (d,
J=8,9 Tu, 2 H)
; 7,05 (dd,
J=1,5 u 8,7 Tu,
1 H) ; 7,68 (s,
1 H) ; 7,70 (d,
J=8,7 Tu, 1 H)
; 9,42 (s, 1 H)

180

6-[2-
xJjiop—-4-
(TpudTOPM
eToKCHU) dpe
Hui]-1-
bTop-5-
[4-[(38) -
1-(3-
bToprnponu
JI) IUPPOoJIn
OVH—-3—
uJl) okcude
HMJI] -8, 9-
IUTUIPO—
TH-
BeHszo[7]a
HHYJIeH—2—

OJI

1H SMP (400
MI't, DMSO-d6, &
ppm): 1,66 (m,
1 H) ; 1,78
(dm, J=25,3 T,
2 H) ; 2,03-
2,28 (m, 5 H) ;
2,38 (m, 1 H) ;
2,45 (¢, J=7,2
I'm, 2 H) ; 2,52
(m, 1 H) ; 2,62
(m, 1 H) ;
2,70-2,81 (m, 2
H) ; 2,99 (m, 1
H) ; 4,45 (td,
J=6,1 u 47,5
T'u, 2 H) ; 4,72
(m, 1 H) ; 6,42
(d, J=8,6 Tu, 1
H) ; 6,60 (d,
J=8,8 TIm, 2 H)
; 6,72 (d,
J=8,8 TIm, 2 H)
; 6,75 (t,
J=8,6 TIm, 1 H)
; 7,20 (d,

594
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J=8,5 Tu, 1 H)
; 7,27 (dd,
J=2,1 u 8,5 Tu,
1 H) ; 7,51 (d,
J=2,1 Tu, 1 H)
; 9,85 (s, 1 H)

181

S

HO O‘

6- (4-
TpeT-—

Oy TmII-2-
MeTuIIbeHn
a)-5-[4-
[(35)-1-
(3-
bToprnponu

JI) nuppoJsn | A

OVH—-3-—
uil) okcude
HMJI] -8, 9-
OIUTUIPO—
TH-
BeHzo[7]a
HHYJIeH—2—

OJI

1H SAMP (400
MI'u, DMSO-d6, &
pem): 1,21 (s,
9 H) ; 1,68 (m,
1 H) ; 1,78
(dm, J=25,3 T,
2 H) ; 2,00-
2,24 (m, 5 H) ;
2,11 (s, 3 H) ;
2,37 (m, 1 H) ;
2,44 (t, J=7,2
I'm, 2 H) ,; 2,52
(m, 1 H) ; 2,62
(m, 1 H) ;
2,69-2,80 (m, 3
H) ; 4,47 (td,
J=6,1 u 47,5
T'u, 2 H) ; 4,70
(m, 1 H) ; 6,53
(d, J=8,8 Tu, 2
H) ; 6,56 (s, 2
H) ; 6,66 (d,
J=8,8 TIm, 2 H)
; 6,70 (s, 1 H)
; 6,92 (dd,
J=3,3 u 8,1 Tu,
1 H) ; 7,04 (d,
J=8,1 Tm, 1 H)
; 7,09 (s, 1 H)

528
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; 9,33 (s, 1 H)

182

6-(2-
brop-4-
MeTUJICYJIb
boHMIIQeHU
Jg)-5-[4-
[ (335)-1-
(3-
dToprponm
JI) INMPPOJIn
OVH-3-
uJl]) okcude
HMJI] -8, 9-
OIUTUIPO—
TH-
BeHzo[7]a
HHYJIeH-2—

OJI

1H SAMP (400
MI'u, DMSO-d6, &
ppm): 1,68 (m,
1 H) ; 1,79
(dm, J=25,3 Twu,
2 H) ; 2,07 (m,
2 H) ; 2,12-
2,26 (m, 3 H) ;
2,38 (m, 1 H) ;
2,45 (t, J=7,2
I'm, 2 H) ; 2,53
(dd, J=3,0 n
10,4 Tu, 1 H) ;
2,62 (m, 1 H) ;
2,71 (t, J=7,3
I'm, 2 H) ,; 2,79
(dd, J=6,1 u
10,4 Tu, 1 H)
3,22 (s, 3 H) ;
4,47 (td, J=6,2
n 47,6 T'u, 2 H)
; 4,72 (m, 1 H)
; 6,59 (s, 2 H)
; 6,62 (d,
J=8,8 TIm, 2 H)
; 6,72 (m, 3 H)
; 7,47 (t,
J=8,0 TIm, 1 H)
; 7,59 (dd,
J=1,8 u 8,0 Tu,
1 H) ; 7,62
(dd, J=1,8 u
9,1 Tu, 1 H) ;
9,49 (s, 1 H)

554




212

5-[4-

[ (3S5)-1-
(3=
dTopnpoOnIM

JI) IUppOoJin
OUH—-3-—

W] okcude

1H AMP (400
MI't, DMSO-d6, &
ppm): 1,64 (s,
3 H) ; 1,71 (m,
1 H) ; 1,80
(dm, J=25,3 T,

H) ; 2,05 (m,

H) ; 2,15 (m,
2,21 (m,
H) ; 2,40 (m,

L S S
s
~

o HMJI] - 6- (m, , 2 H) ;
183 N (3- A 2,53-2,71 (m, 4|463
O‘ METUIIN3Z0K H) ; 2,82 (m, 1
Ho cazoy-4- H) ; 4,47 (td,
mi) -8, 9- J=6,0 u 47,5
OUTUOPO— T'm, 2 H) ; 4,80
TH- (m, 1 H) ; 6,58
Benuso[7]a (m, 2 H) ,; 6,70
HHYJIeH—-2- (s, 1 H) ,; 6,72
OJI (d, J=8,9 TITua, 2
H) ; 6,81 (d,
J=8,9 Tu, 2 H)
; 8,72 (s, 1 H)
; 9,42 (s, 1 H)
5-[4- 1H SAMP (400
[ (3S)-1- MI'1, DMSO-d6, O
(3- ppm) : 1,70 (m,
bTopnponmu 1 H) ; 1,79
. JI) IMPPOJIA N (dm, J=25,3 T, ca4

OMH-3-

W] oKkCcude

HMUJI] —6-—
[4-
(menTadTo

2 H) ; 2,05 (m,
2 H) ; 2,20 (m,
1 H) ; 2,29 (t,
J=7,0 Tu, 2 H)
; 2,39 (m, 1 H)
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pCyJibdaHu
JI) beHmI] —
8,9-
OUTUOPO—
TH-
BeHnzo[7]a

HHYJIeH-2—

; 2,47 (t,
J=7,2 Tu, 2 H)
; 2,55 (m, 1 H)
; 2,60-2,71 (m,
3 H) ; 2,79
(dd, J=6,3 u
10,4 Tu, 1 H)

185

oJI 4,47 (td, J=6,1
m 47,5 T'u, 2 H)
; 4,76 (m, 1 H)
; 6,56 (s, 2 H)
; 6, 64 (d,
J=8,8 TIwm, 2 H)
; 6,70 (s, 1 H)
; 6,73 (d,
J=8,8 TIwm, 2 H)
; 7,31 (d,
J=9,0 Twm, 2 H)
; 7,68 (d,
J=9,0 TIm, 2 H)
; 9,46 (s, 1 H)
5-[4- 1H SAMP (400
[(3S5)-1- MI'y, DMSO-dé6, &
(3- ppm): 1,70 (m,
dTopnponmu 1 H) ; 1,80

JI) IUPPOoJIn
OVH-3-—
nJl]) okCcude
HWUJI] - 6-—
(4-
MOPGOIIMHO
beHwmy) -
8, 9-
OIUTUIOPO—

TH-

(dm, J=25,3 Twu,
2 H) ; 2,01 (m,
2  H) ; 2,15-
2,26 (m, 3 H) ;
2,39 (m, 1 H) ;
2,47 (¢, J=7,2
T'nm, 2 H) ; 2,54
(dd, J=3,0 u
10,4 Tu, 1 H)
2,64 (m, 3 H) ;

543
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Beuzo[7]a 2,80 (dd, J=6,4
HHYJIeH—2— m 10,4 T'u, 1 H)
oJI ; 3,05 (m, 4 H)
; 3,70 (m, 4 H)
; 4,47 (td,
J=6,1 u 47,5
Tu, 2 H) ; 4,73
(m, 1 H) ; 6,54
(s, 2 H) ; 6,60
(d, J=8,8 T, 2
H) ; 6,67 (s, 1
H) ; 6,71 (d,
J=8,8 TIwm, 2 H)
; 6,74 (d,
J=9,0 Tu, 2 H)
; 6,98 (d,
J=9,0 Twu, 2 H)
; 9,31 (s, 1 H)
6-[4- 1H SAMP (400
(2,2- MI'ny, DMSO-d6, &
IUPTOP>TO pepm): 1,69 (m,
KCUu) —2- 1 H) ; 1,80
dTopdbeHn (dm, J=25,3 Tu,
1-5-14- 2 H) ; 2,04 (m,
gz?/\/\F [ (35)-1- 2 H) ;0 2,13-
o (3- 2,23 (m, 3 H) ;
186 O O}F dTopnponu | A 2,38 (m, 1 H) ; |556
O‘ JI) IUPPOJIn 2,47 (t, J=7,2
" ouMH—-3- I'm, 2 H) ; 2,53
W) oKkCcude (dd, J=3,0 "
HMJI] -8, 9- 10,4 Tu, 1 H) ;
OIUTUOPO— 2,62 (m, 1 H) ;
TH- 2,69 (t, J=7,0
Beuzo[7]a I'm, 2 H) ; 2,80
HHYJIeH—2~— (dd, J=6, 4 u
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OJI

10,4 Tu, 1 H)
4,29 (dt, J=3,7
m 14,8 Tu, 2 H)
; 4,47 (td,
J=o,1 u 47,5
I'm, 2 H) ; 4,72
(m, 1 H) ; 6,35
(tt, J=3,7 u
54,5 T'u, 1 H) ;
6,55 (s, 2 H) ;
6,60 (d, J=8,8
I'm, 2 H) ; 6,69
(dd, J=2,7 u
8,7 Tu, 1 H) ;
6,70 (s, 1 H) ;
6,72 (d, J=8,8
I'm, 2 H) ,; 6,79
(dd, J=2,7 u
11,9 Tu, 1 H)
7,07 (t, J=8,7
T'm, 1 H) ; 9,39
(s, 1 H)

187

bToprnponu
JI) IMPPOoJIn

OMH—-3-

uil) okcupe | A

HWUJI] - 6-—
(1-
MeTUJIOEHS3
VMDA B0JI—
5-wmi) -

8, 9-

1H SAMP (400
MI't, DMSO-d6, &
ppm): 1,67 (m,
1 H) ; 1,78
(dm, J=25,3 Twu,
2 H) ; 2,04 (m,
2 H) ; 2,17 (m,
1 H) ; 2,32 (t,
J=7,2 Twu, 2 H)
; 2,48 (m, 1 H)
; 2,44 (t,
J=7,0 Twu, 2 H)
; 2,52 (m, 1 H)

512
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OIUTUIOPO—
TH-

BeHszo[7]a
HHYJIeH-2—

OJI

; 2,61 (m, 1 H)
; 2,70 (t,
J=7,0 Twu, 2 H)
; 2,78 (dd,
J=6,14 u 10,4
I'm, 1 H) ; 3,78
(s, 3 H) ; 4,45
(td, J=6,1 u
47,5 Tu, 2 H) ;
4,70 (m, 1 H)
6,54 (d, J=8§,8
I'm, 2 H) ,; 6,57
(s, 2 H) ; 6,70
(s, 1 H) ; 6,74
(d, J=8,8 Tu, 2
H) ; 7,03 (d,
J=8,4 Twu, 1 H)
; 7,32 (d,
J=8,4 Twu, 1 H)
; 7,40 (s, 1 H)
; 8,07 (s, 1 H)
; 9,31 (s, 1 H)

188

6-(1,2-
BeH30KCas
OJI-5-WJI) —
5-[4-

[ (35)-1-
(3-
bToprnponu
JI) IUPPOoJIn
OVH—-3—
W] oKkCcude
HmJI] -8, 9-
OIUTUIOPO—

TH-

1H SAMP (400
MI'u, DMSO-d6, &
ppm): 1,70 (m,
1 H) ; 1,80
(dm, J=25,3 Tu,
2 H) ; 2,04 (m,
2 H) ; 2,21 (m,
3 H) ; 2,40 (m,
1 H) ; 2,48 (t,
J=7,3 Tu, 2 H)
; 2,56 (dd,
J=3,0 u 10,4
T'm, 1 H) ; 2,65

499
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Beuzo[7]a
HHYJIeH—2—

OJI

(m, 3 H) ;

(dd, J=6,3 n

10,4 Tu, 1
4,48 (td,
m 47,5 T,
; 4,78 (m,
; 6,54 (s,
; 6,65
J=8,8 TIuu,
; 6,09 (s,
; 6,72
J=8,8 TIuu,
; 6,79
J=9,0 Tu,
; 7,20

J=2,0 m 9,0 TIu,
1 H) ; 7,27 (d,

J=2,0 Tu,
;9,35 (s,

; 11,00 (m, 1

H)

J=6,1

2,80

H)

2 H)
1 H)
2 H)
(d,
2 H)
1 H)
(d,
2 H)
(d,
1 H)
(dd,

1 H)
1 H)

189

bToprnponu
JI) IUPPOoJIn
OVH—-3—
nJl]) okCcude
HWUJI] - 6-—
(1-
OKCUIOIINP
nomH-1-
um—-4-wmi) -
8, 9-

IUTUIPO—

1H AMP

MI'u, DMSO-dé6, &

pem): 1,71
"

(dm, J=25,3 Iu,
2 H) ; 2,07 (m,
2 H) ; 2,20 (m,
1 H) ; 2,25 (t,

J=7,0 T,
; 2,40 (m,
; 2,48 (m,
; 2,58
J=3,0 "
T'm, 1 H) ;

(400

(m,

1,80

475

2 H)
1 H)
2 H)
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TH- (¢, J=7,0 T, 2

Benszso[7]a H) ; 2,82 (dd,

HHYJIeH—2— J=6,3 " 10,4

oJI I'm, 1 H) ; 4,48

(td, J=6,1 u

47,5 T'u, 2 H) ;

4,79 (m, 1 H) ;

6,57 (s, 2 H) ;

6,70 (m, 3 H) ;

6,80 (t, J=8,8

I'm, 2 H) ,; 7,08

(d, J=7,3 Tw, 2

H) ; 7,97 (d,

J=7,3 Tha, 2 H)

; 9,45 (s, 1 H)

1H SMP (400

5-[4- MI'u, DMSO-d6, O

[ (33)-1- ppm): 1,70 (m,

(3- 1 H) ; 1,80

dTopnponu (dm, J=25,3 Twu,

JI) IUPPOoJIn 2 H) ; 1,90 (m,

OVMH-3— 4 H) ; 2,00 (m,

uil) okcude 2 H) ; 2,14-

QN/\/\F HMJI] —-6— 2,25 (m, 3 H) ;
190 D (4- N 2,39 (m, 1 H) ; o

IUPPOJININ 2,47 (t, J=7,2

. O‘ H-1- I'm, 2 H) ; 2,54

MIIQEeHMI) — (dd, J=3,0 u

8, 9- 10,4 Tu, 1 H) ;

OUTUOPO— 2,62 (m, 3 H) ;

TH- 2,79 (dd, J=6,4

Benzo[7]a m 10,4 Tu, 1 H)

HHYJIeH—2— ; 3,14 (m, 4 H)

oJI ; 4,47 (td,

J=6,1 u 47,5
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T'u, 2 H) ; 4,73
(m, 1 H) ; 6,32
(d/ J:8,8 PU,, 2
H) ; 6,52 (d,
J=1,5 Twua, 2 H)
; 6,60 (d,
; 6,06 (t,
; 6,74 (d,
J=8,8 TITu, 2 H)
; 6,92 (d,
; 9,39 (s, 1 H)
1H AMP (400
MI'u, DMSO-d6, &
5-14-
m): 1,68 (m
[(3S)-1- ppP ’ ’
1 H) ; 1,79
(3-
(dm, J=25,3 Tu,
bToprponu
2 H) ; 2,05 (t,
JI) IUPPOoJIn
OVH-3-
; 2,15 (m, 1 H)
uJl]) okcude
; 2,30 (t
SiT/\/“¢ HWJI] —6- ’ ’
g (2 Jg=7,0 T, 2 H)
0 -Me THJI—
191 ) A ; 2,36 (m, 1 H) |513
O Q " 1,3~ ’ ’
; 2,45 (t,
O‘ BDeH30KCa3
Ho J=7,2 Tu, 2 H)
oJI-5-mi) -
; 2,52 (m, 1 H)
8,9— I 7
; 2,53 (s, 3 H)
OIUTUOPO—
; 2,62 (m, 1 H)
TH-
; 2,71 (t,
Beuzo[7]a
J=7,0 Twu, 2 H)
HHYJIeH—2—
; 2,78 (dd,
OJI
J=6,4 u 10,4
T'm, 1 H) ; 4,45
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(td, J=6,1 n
47,5 T'm, 2 H) ;
4,71 (m, 1 H)
6,55 (s, 2 H) ;
6,58 (d, J= 8,8

H 2z, 2 H) ;

6,70 (s, 1

H)

6,72 (d, J= 8,8

H 2z, 2 H) ;

7,10 (dd, J=1,8
m 8,5 I'u, 1 H)
; 7,38 (d,
; 7,41 (d J=8,5
I'm, 1 H) ,; 9,38
(s, 1 H)
1H AMP (400
5-14-
MI'1, DMSO-dé, &
[ (35)-1-
(3- ppm): 1,67 (m,
1 H) ; 1,79
bToprnponu
(dm/ J:25,3 PLL,
JI) IUPPOoJIn
2 H) ; 2,04 (m,
OMH—-3-—
2 H) ; 2,18 (m,
uil) okcude
1 H) ; 2,30 (t
O R ' '
g 0 J=7,0 Tu, 2 H)
N —-Me TUJI—
192 Sratd A ; 2,37 (m, 1 H) |513
Q 1,3~ ’ ’
; 2,44 (t,
Ho OeH30KCas
J=7,2 Tu, 2 H)
OJI-6-W1JI) —
; 2,52 (m, 1 H)
8,9— I 7
; 2,54 (s, 3 H)
OIVUTUOPO—
; 2[60_2,73 (m,
TH-
3 H) ; 2,78
Benzo[7]a
(dd, J=6,4 u
HHYJIeH—2—
10,4 Tu, 1 H) ;
OJI
4,46 (td, J=¢6,1
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n 47,5 T'u, 2 H)
; 4,71 (m, 1 H)
; 6,55 (s, 2 H)
; 6,58 (d,
J=8,8 TIwu, 2 H)
; 6,70 (s, 1 H)
; 6,72 (d,
J=8,8 TIwu, 2 H)
; 7,08 (dd,
J=1,6 mu 8,3 TIu,
1 H) ; 7,40 (m,
2 H) ; 9,39 (s,
1 H)

193

6-(2,1,3-
BeHzOKCan
1asoJi—-5-
mi)—-5-[14-
[ (35)-1-
(3-
bToprnponu
JI) IUPPOJIN
OVH—-3—
uJl]) okcude
HMJI] -8, 9-
OIUTUIOPO—
TH-
BeHszo[7]a
HHYJIeH—2—

OJI

1H SMP (400
MI'u, DMSO-dé6, &
ppm): 1,69 (m,
1 H) ; 1,79
(dm, J=25,3 Twu,
2 H) ; 2,09 (m,
2 H) ; 2,19 (m,
1 H) ; 2,31-
2,40 (m, 3 H) ;
2,45 (¢, J=7,2
I'i, 2 H) ; 2,54
(m, 1 H) ;
2,60-2,72 (m, 3
H) ; 2,78 (dd,
J=6,4 u 10,4
T'm, 1 H) ; 4,48
(td, J=o6,1 u
47,5 Tm, 2 H) ;
4,75 (m, 1 H) ;
6,60 (s, 2 H) ;
6,66 (d, J=8,8
I'm, 2 H) ; 6,73

500
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(s, 1 H) ; 6,81
(d, J=8,8 Iwm, 2
H) ; 7,20 (dd,
J=1,3 n 9,4 Tu,
1 H) ; 7,72
(dd, J=1,3 u
9,4 Tu, 1 H) ;
7,83 (t, J=1,3
I'm, 1 H) ; 9,52
(s, 1 H)

194

6-(2,1,3-
BeH30THAL
MasoJi-5-
mi)-5-[14-
[ (35)-1-
(3-
bToprnponu
JI) IUPPOoJIn
OVH—-3-—
uJl]) okcude
HMJI] -8, 9-
OIUTUIPO—
TH-
BeHzo[7]a
HHYJIeH—2—

OJI

1H SAMP (400
MI', DMSO-d6, &
ppm): 1,67 (m,
1 H) ; 1,79
(dm, J=25,3 T,
2 H) ; 2,09 (m,
2 H) ; 2,18 (m,
1  H) ;. 2,30-
2,52 (m, 6 H) ;
2,62 (m, 1 H) ;
2,70-2,80 (m, 3
H) ; 4,47 (td,
J=6,1 n 47,5
T'u, 2 H) ; 4,72
(m, 1 H) ; 6,59
(s, 2 H) ; 6,61
(d, J=8,8 Tu, 2
H) ; 6,72 (s, 1
H) ; 6,80 (d,
J=8,8 TIm, 2 H)
; 7,40 (dd,
J=2,0 nmu 9,2 TIu,
1 H) ; 7,80 (d,
J=9,2 Tu, 1 H)
; 7,89 (d,

516
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; 9,48 (s, 1 H)

195

5-[4-
[(3S5)-1-
(3-
bTopnponu

JI) IMPPOJIN
OUH-3-

ui] okcupe

HUJI] —6-
[4-
(oxceTaH—
3-

nJ1) QeHMII]
-8, 9-
OIUTUIPO—
TH-
BeHzo[7]a
HHYJIeH—2—

OJI

1H SAMP (400
MI', DMSO-d6, &
prm) : 1,069 (m,
1 H) ; 1,79
(dm, J=25,3 Twu,
2 H) ; 2,02 (m,
2 H) ; 2,19 (m,
1 H) ; 2,24 (t,
J=7,0 Twu, 2 H)
; 2,38 (m, 1 H)

; 2,47 (t,
J=7,2 Tu, 2 H)
; 2,54 (dd,

J=3,2 n 10,4
I'm, 1 H) , 2,65
(m, 3 H) ; 2,79
(dd, J=6,4 u
10,3 Twu, 1 H) ;
4,17 (m, 1 H) ;
4,47 (td, J=o,1
m 47,5 Tu, 2 H)
; 4,56 (dd,
J=5,9 u 6,9 Tu,
2 H) ; 4,72 (m,
1 H) ; 4,89
(dd, J=5,9 u
8,5 I'u, 2 H) ;
6,55 (s, 2 H) ;
6,59 (d, J=8,8
T'i, 2 H) ; 6,69
(s, 1 H) ; 6,72
(d, J=8,8 Tu, 2
H) ; 7,12 (d,

514
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196

5-[4-

[ (35)-1-
(3-
bTopnponu

JI) IMPPOJIn
OVH-3-
uii] okcude
HWUJI] - 6-—

(2/2/ 3/ 3-

TeTpadTop |A

-1, 4-
BeH300MOK
CUH-6—
ui) -8, 9-
OIUTUIPO—
TH-
BeHzo[7]a
HHYJIeH—2—

OJI

J=8,3 Tu, 2 H)
; 7,19 (d,
J=8,3 TIu, 2 H)
; 9,38 (s, 1 H)

1H AMP (400

MI'u, DMSO-dé6, &

pem): 1,69
1 H)

(m,

1,79

(dm, J=25,3 T,
2 H) ; 2,05 (m,
2 H) ; 2,20 (m,
1 H) ; 2,27 (t,

Jg=7,0 Tu,
; 2,38 (m,
; 2,47
J=7,2 Tu,
; 2,54
J=3,0 u
T'm, 1 H) ;
(m, 3 H) ;
(dd, J=6,
10,4 Tu, 1
4,47 (td,
m 47,5 T,
;4,77 (m,
; 6,57 (s,
; 6,66
J=8,8 TIuu,
; 6,70 (s,
; 6,74
J=8,8 TIuu,
; 7,07

2 H)
1 H)
(t,

2 H)
(dd,

10,4

2,66

2,79

4 u
H)
J=6,1
2 H)
1 H)
2 H)
(d,

2 H)
1 H)
(d,

2 H)
(dd,

J=2,0 u 8,6 I,
1 H) ; 7,15 (d,

J=2,0 Tu,

1 H)

588
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J=8,6
; 9,4

7,24
T,
4 (s,

(d,
1 H)
1 H)

197

6-(1,2-
OeH30THAas
OJI-5-mJI) -
5-[4-

[ (35)-1-
(3=
bTopnponu
JI) INPPOJIn
OVH-3-
uil) okcude
HMJI] -8, 9-
OIUTUIOPO—
TH-
BeHzo[7]a
HHYJIeH-2—

OJI

1H
MI',

ppm) :

AMP

(400

DMSO-d6, o

1,65

(m,

1 H) ; 1,78
(dm, J=25,3 T,
2 H) ; 2,08 (m,
2 H) ; 2,17 (m,
1 H) ; 2,34 (m,
3 H) ; 2,44 (t,

J=7,2 Tu, 2 H)
; 2,52 (m, 1 H)
; 2,61 (m, 1 H)
; 2,73 (m, 3 H)
; 4,40 (td,

J=6,1 wm 47,5
T'm, 2 H) ; 4,70
(m, 1 H) ; 6,58
(m, 4 H) ; 6,71
(s, 1 H) ; 6,75
(d, J=8,8 TITu, 2
H) ; 7,32 (dd,
J=1,8 u 8,6 I,
1 H ; 7,97 (4,
J=8,6 ITwu, 1 H)
; 7,99 (d,
J=1,8 Twu, 1 H)
; 8,97 (s, 1 H)
; 9,40 (s, 1 H)

515
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198

6-[2,3-
oubTop—-4-
(1-
NUIIePUONIT
) beHmit] -
5-[4-
[(35)-1-
(3-
bTopnponu
JI) INPPOJIn
OVH—-3—
uJl]) okcude
HMJI] -8, 9-
IUTUOPO—
TH-
BeHso[7]a
HHYJIeH—2—

OJI

1H SAMP (400
MI'u, DMSO-d6, &
ppem) : 1,50 (m,
2 H) ; 1,60 (m,
4 H) ; 1,69 (m,
1 H) ; 1,79
(dm, J=25,3 Tu,
2 H) ; 2,04 (m,
2 H) ;o 2,12-
2,25 (m, 3 H) ;
2,38 (m, 1 H) ;
2,46 (t, J=7,2
I'm, 2 H) , 2,53
(dd, J=3,0 u
10,4 Tu, 1 H) ;
2,60-2,70 (m, 3
H) ; 2,79 (dd,
J=6,4 u 10,4
I'm, 1 H) ; 2,94
(m, 4 H) ; 4,47
(td, J=6,1 n
47,5 T'u, 2 H) ;
4,74 (m, 1 H) ;
6,56 (s, 2 H) ;
6,61 (d, J=8,8
T'i, 2 H) ; 6,66
(s, 1 H) ; 6,70
(s, 1 H) ; 6,72
(d, J=8,8 Tu, 2
H) ; 6,83 (dt,
J=2,0 mu 8,6 TIwu,
1 H) ; 9,41 (s,
1 H)

577
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199

6-(1,3-
OeH30KCas3
OJI-6-MJI) —
5-[4-
[(35)-1-
(3-
bTopnponu
JI) INPPOJIn
OVH—-3—
uJl]) okcude
HMJI] -8, 9-
IUTUOPO—
TH-
BeHso[7]a
HHYJIeH—2—

OJI

1H SAMP (400
MI'u, DMSO-d6, &
ppm): 1,67 (m,
1 H) ; 1,78
(dm, J=25,4 Tu,
2 H) ; 2,06 (m,
2 H) ; 2,18 (m,

1 H) ; 2,30-
2,40 (m, 3 H) ;
2,44 (t, J=7,2

I'm, 2 H) ,; 2,52
(m, 1 H) ; 2,61
(m, 1 H) ; 2,70
(t, J=7,2 Tu, 2
H) ; 2,78 (dd,
J=6,3 u 10,4
I'm, 1 H) ,; 4,46
(td, J=6,1 u
47,5 Tu, 2 H) ;
4,71 (m, 1 H) ;
6,57 (d, J=1,5
T'm, 2 H) ; 6,59
(d, J=8,8 Tu, 2
H) ; 6,70 (t,

J=1,5 Tu, 1 H)
; 6,72 (d,
J=8,8 Im, 2 H)
; 7,14 (dd,

J=1,7 u 8,3 Iu,
1 H) ; 7,51 (4,

J=1,7 Tu, 1 H)
; 7,55 (d,
J=8,3 Tu, 1 H)

; 8,62 (s, 1 H)
; 9,40 (s, 1 H)

499
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6-(1,2-
OeH30KCas
OJI-6-WJI) —
5-[4-

[ (35)-1-
(3-
bTopnponu

JI) IMPPOJIN

1H SAMP (400
MI'u, DMSO-d6, &
ppm): 1,70 (m,
1 H) ; 1,80
(dm, J=25,3 Tu,
2 H) ; 2,03 (m,
2 H) ; 2,20 (m,
3 H) ; 2,39 (m,
1 H) ; 2,47 (t,
J=7,2 Tu, 2 H)
; 2,54 (dd,
J=3,0 n 10,4
I'm, 1 H) ,; 2,64
(m, 3 H) ; 2,80

NN
200 P ST | s A (dd,  J=6,4 w|499
10,4 Tu, 1 H) ;
O‘ nii] okcude
HO' 4,47 (td, J=o,1
HMJI] -8, 9-
u 47,5 T'u, 2 H)
OUTUIPO—
; 4,77 (m, 1 H)
TH-
; 6,57 (s, 2 H)
Benso[7]a
; 6,65 (d,
HHYJIeH-2—
oJI
; 6,67 (s, 1 H)
; 6,70-6,78 (m,
4 H) ; 7,37 (d,
J=8,3 Tu, 1 H)
; 9,43 (s, 1 H)
; 10,82 (m, 1
H)
. o-[4- 1H AMP (400
Q“/\J (1,1- M, DMSO-d6, &
o) F
OUPTOPDTU m): 1,70 m
201 O : A ppm) ' mls0s
O a1) benna] - 1 H) ; 1,79
OO 5-[4- (dm, J=25,3 Tu,
HO
[(38)-1- 2 H) ; 1,91 (t,
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(3- J=18,8 Tu, 3 H)
bTopnponm ; 2,04 (m, 2 H)
JI) IUPPOoJIn ; 2,20 (m, 1 H)
OuH-3- ; 2,28 (t,
W] okcude J=7,0 Twu, 2 H)
HMII] -8, 9- ; 2,38 (m, 1 H)
OIUTUOPO- ; 2,46 (t,
TH- J=7,2 Tu, 2 H)
Benszso[7]a ; 2,54 (dd,
HHYJIeH-2— J=3,2 " 10,4
oJI T, 1 H) ;
2,60-2,71 (m, 3

H) ; 2,79 (dd,

J=6,3 n 10,4

T'm, 1 H) ,; 4,47

(td, J=6,1 n

47,5 Tu, 2 H) ;

4,73 (m, 1 H) ;

6,55 (s, 2 H) ;

6,60 (d, J=8,8

T'i, 2 H) ; 6,069

(s, 1 H) ; 6,72

(d, J=8,8 Twu, 2

H) ; 7,21 (4,

J=8,5 Tm, 2 H)

; 7,35 (d,

J=8,5 Tm, 2 H)

; 9,40 (s, 1 H)

6- (3, 6- 1H SMP (400
N/\)F IUTUOPO— MI'u, DMSO-d6, &
2H-mimpan- ppm): 1,70-1,89

202 4-u1) -5- A (m, 3 H) ; 1,92]|4¢64

[4-1(38) - (m, 2 H) ;
1-(3- 1,98-2,09 (m, 4
dTopnponm H) ; 2,25 (m, 1
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203

JI) IUPPOJIN H) ; 2,41 (m, 1
OuH-3- H) ; 2,48 (&,
W) okcude J=7,2 Tu, 2 H)
HuII] -8, 9- ; 2,55 (t,
OUTUOPO— J=7,0 Tu, 2 H)
TH- ; 2,60 (dd,
Benzo[7]a J=3,0 u 10,4
HHYJIeH-2— I'm, 1 H) ,; 2,68
oJI (m, 1 H) ; 2,83
(dd, J=6,4 u
10,4 Tu, 1 H)
3,53 (t, J=5,4
I'm, 2 H) ,; 3,98
(m, 2 H) ; 4,48
(td, J=6,1 n
47,5 T'u, 2 H) ;
4,81 (m, 1 H) ;
5,51 (m, 1 H) ;
6,52 (m, 2 H) ;
6,64 (s, 1 H) ;
6,76 (d, J=8,8
I'm, 2 H) ; 6,92
(d, J=8,8 Twu, 2
H) ; 9,31 (s, 1
H)
5-[4- 1H AMP (400
[(3S5)-1- MI'u, DMSO-dé6, &
(3- ppm) : 1,40 (m,
dTopnponu 2 H) ; 1,65 (m,

JI) IUPPOoJIn
OVH—-3—
W] oKkCcude
HWUJI] - 6-—
TeTpaTUIp

onnpaH—-4-

2 H)
1,89 (m, 5
2,05 (m, 2
2,25 (m, 1
2,40-2,72

H) ; 2,86

1,73-
H) 7
H) 7
H) 7
(m, 8

(dd,

466
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nia-8, 9-
OIUTUOPO—
TH-
BeHszo[7]a

HHYJIeH-2—

J=6,4 u 10,4
I'm, 1 H) ; 3,14
(m, 2 H) ; 3,84
(m, 2 H) ; 4,48
(td, J=6,1 u
47,5 T'u, 2 H) ;
4,82 (m, 1 H) ;
6,42 (d, J=8,5
I'm, 1 H) ,; 6,48
(dd, J=2,6 u
8,5 T'u, 1 H) ;
6,62 (d, J=2,6
I'm, 1 H) ,; 6,81
(d, J=8,8 Tu, 2
H) ; 6,92 (4,
J=8,8 TIwu, 2 H)
; 9,22 (s, 1 H)

204

OJI

5-14-
[(3S)-1-
(3-

dToprponu

JI) IUPPOoJIn
OMH—-3-—
uJl]) okcude

HUII] —6-—

(4- A

TUOPOKCHUILL
UKJIOTEeKCU
J) -8, 9-
OIUTUIOPO—
TH-
BeHzo[7]a
HHYJIeH—2—

OJI

1H SMP (400

MI'u, DMSO-dé6, &

ppem) : TpaHC—
OVaKCUaJlb HEM

U30Mep : 0,97
(m, 2 H) ;

1,38-1,58 (m, 4
H) ; 1,72-1,89
(m, 5 H) ; 2,02
(m, 2 H) ; 2,28
(m, 2 H) ; 2,32
(m, 1 H) ;
2,48-2,55 (m, 6
H) ; 2,61 (d4dd,
J=3,0 u 10,4
T'm, 1 H) ; 2,69
(m, 1 H) ; 2,87
(dd, J=6,4 u

480
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10,4 Tu, 1 H)
3,32 (m, 1 H) ;
4,40 (d, J=4,9
T'm, 1 H) ; 4,49
(td, J=0,1 u
47,5 T'u, 2 H) ;
4,83 (m, 1 H) ;
6,41 (d, J=8,6
I'm, 1 H) ,; 6,48
(dd, J=2,7 n
8,6 Iu, 1 H)
0,61 (d, J=2,7
I'm, 1 H) ,; 6,81
(d, J=8,9 Twu, 2
H) ; 6,89 (d,

205

J=8,9 Tu, 2 H)
; 9,20 (s, 1 H)
5-[4- 1H SMP (400
[(3S)-1- MI'y, DMSO-d6, &
(3- ppem) : 1,08 (m,
dTopnponu 1 H ; 1,78

JI) IUMPPOoJIn
OVH—-3-—
uil]) okcude
HWUJI] - 6-
(3-
MeTUJIOEHS3
VMMIOAaB0JI~
5-ui) -

8, 9-
OIUTUIOPO—
TH-
BeHzo[7]a
HHYJIeH-2—

OJI

(dm, J=25,3 Twu,
H) ; 2,06 (m,
; 2,17 (m,
H) ; 2,37 (m,
H) ; 2,45 (t,
J=7,2 Tu, 2 H)
; 2,52 (m, 1 H)
; 2,61 (m, 1 H)

W PNN
s

; 2,71 (t,
; 2,77 (dd,

J=6,4 u 10,3
I'm, 1 H) ; 3,71
(s, 3 H) ; 4,47

510
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(td, J=0,1 u
47,5 Tu, 2 H) ;
4,71 (m, 1 H) ;
6,67 (m, 4 H) ;
6,70 (4, J=1,5
I'm, 1 H) ; 6,72
(d, J=8,8 Iwu, 2
H) ; 6,91 (dd,
J=1,6 u 8,6 TIu,
1 H) ; 7,35 (m,
2 H) ; 8,08 (s,
1 H) ; 9,36 (s,
1 H)

206

4-[4-[5-
[4-1(35) -
1-(3-
bToprnponu
JI) IUPPOoJIn
OVH—-3—
uJl]) okcude
HWUJI] -2-
TUOPOKCU—
8, 9-
OIUTUIPO—
TH-
BeHzo[7]a
HHYJIeH—-6—
M) QeHMII]
-1H-
1,2,4-
TpUa30JI—

5-oH

1H SMP (400
MI'u, DMSO-dé6, &
pepm): 1,70 (m,
1 H) ; 1,79
(dm, J=25,3 Tu,
2 H) ; 2,05 (m,
2 H) ; 2,20 (m,
1 H) ; 2,28 (t,
J=7,0 Tma, 2 H)
; 2,38 (m, 1 H)
; 2,47 (t,
J=7,2 Tu, 2 H)
; 2,54 (dd,
J=3,0 u 10,4
T, 1 H) ;
2,60-2,71 (m, 3
H) ; 2,80 (dd,
J=6,4 u 10,4
T'u, 1 H) ; 4,47
(td, J=6,1 u
47,5 Tu, 2 H) ;
4,73 (m, 1 H) ;

541
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6,56 (s, 2 H) ;
6,62 (d, J=8,8
I'm, 2 H) ; 6,69
(s, 1 H) ; 6,77
(d, J=8,8 Iwu, 2
H) ; 7,22 (4,
J=8,8 TIwu, 2 H)
; 7,49 (t,
J=8,8 TIwm, 2 H)
; 8,31 (s, 1 H)
; 9,40 (s, 1 H)
;11,92 (s, 1
H)

207

6-(4,4-
oIUGTOPLUK
JIOTeKCeH—
1-wmm) -5-
[4-[(38) -
1-(3-
dToprponm
JI) IUPPOJIN
OVH—-3—
uJl]) okcude
HMJI] -8, 9-
OUTHMOPO—
TH-
BeHszo[7]a
HHYJIeH—2—

OJI

1H SMP (400
MI'u, DMSO-dé6, &
ppm): 1,70-1,95
(m, 5 H) ;
1,98-2,09 (m, 4
H) ; 2,15 (m, 2
H) ; 2,23 (m, 1
H) ; 2,37-2,58
(m, 7 H) ; 2,60
(dd, J=3,0 u
10,4 Tu, 1 H) ;
2,69 (m, 1 H) ;
2,82 (dd, J=6,4
m 10,4 T, 1 H)
; 4,48 (td,
J=6,1 u 47,5
I'm, 2 H) ; 4,81

(m, 1 H) ; 5,35
(m, 1 H) ; 6,53
(s, 2 H) ; 6,63
(s, 1 H) ; 6,73

(d, J=8,9 Twu, 2

498
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H) 7 6,92 (d,
J=8,9 TITu, 2 H)
; 9,31 (s, 1 H)

208

6-(4,4-
OIUOTOPLIUK
JIOTeKCUJI)
-5-[4-

[ (35)-1-
(3-
bropnponu
JI) IMPPOoJIn
OVH—-3—
uJl] okcude
HMJI] -8, 9-
OIUTUIPO—
TH-
BeHzo[7]a
HHYJIeH-2—

OJI

1H SAMP (400
MI'u, DMSO-d6, &
ppem) : 1,55 -
1,90 (m, 11 H)
; 1,95-2,10 (m,
4 H) ; 2,25 (m,
1 H) ; 2,42 (m,

1 H) ; 2,46-
2,52 (m, 3 H) ;
2,56 (t, J=7,2

I'm, 2 H) ,; 2,62
(dd, J=3,0 n
10,3 Tu, 1 H) ;
2,69 (m, 1 H) ;
2,86 (dd, J=6,3
m 10,6 T, 1 H)
; 4,49 (td,
J=6,1 u 47,5
I'm, 2 H) ; 4,83
(m, 1 H) ; 6,42
(d, J=8,4 Tu, 1
H) ; 6,49 (dd,
J=2,6 u 8,4 Tu,
1 H) ; 6,62 (d,
J=2,6 Tm, 1 H)
; 6,83 (d,
J=8,8 TIm, 2 H)
; 6,93 (d,
J=8,8 TIm, 2 H)
; 9,23 (s, 1 H)

500
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209

6- (4-
XJIopbeHmII
)—-5-14-
[(3S8)-1-
(3-
bToprnponu
JI) INPPOJIn
OVH-3-
uJl) okcude
HMJI] -8, 9-
OIUTUIOPO—
TH-
BeHzo[7]a
HHYJIeH-2—
KapBOHOBA

A KHMCJIOTa

1H SMP (400
MI't, DMSO-d6, &
ppm): 1,70 (m,
1 H) ; 1,80
(dm, J=25,3 T,
2 H) ; 2,10 (m,
2 H) ;. 2,15-
2,28 (m, 3 H) ;
2,38 (m, 1 H) ;
2,48 (t, J=7,2
I'm, 2 H) ; 2,55
(dd, J=3,2 u
10,4 Tu, 1 H)
2,65 (m, 1 H) ;
2,81 (m, 3 H) ;
4,48 (td, J=6,1
m 47,5 IT'u, 2 H)

; 4,77 (m, 1 H)
; 6,65 (d,
J=8,8 TIwu, 2 H)
; 6,73 (d,
J=8,8 ITu, 2 H)
; 6,81 (d,
J=8,1 Tu, 1 H)
; 7,18 (d,
J=8,8 Im, 2 H)
; 7,25 (d,
J=8,8 ITwu, 2 H)
; 7,71 (dd,

J=1,9 u 8,1 TIu,
1 H) ; 7,87 (4,
J=1,9 Tu, 1 H)
; 12,05 (m, 1
H)

520
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210

6-(2-
XJIopbeHmII
)=5-[4-
[(3S8)-1-
(3-
bTopnponu
JI) INPPOJIn
OVH-3-
ui] okcude
HMJI] -8, 9-
OIUTUIPO—
TH-
BeHzso[7]a
HHYJIeH-2—
KapBoOHOBA

A KHMCJIOTa

1H SMP (400
MI't, DMSO-d6, &
ppm): 1,66 (m,
1 H) ; 1,79
(dm, J=25,3 T,
2 H) ;. 2,08-
2,24 (m, 5 H) ;
2,38 (m, 1 H) ;
2,45 (t, J=7,2
I'm, 2 H) ; 2,52
(dd, J=3,0 u
10,4 T, 1 H) 7
2,62 (m, 1 H) ;
2,79 (m, 1 H) ;
2,93 (m, 2 H) ;
4,47 (td, J=6,1
m 47,5 IT'u, 2 H)
; 4,71 (m, 1 H)

; 6,60 (d,
J=8,8 TIwu, 2 H)
; 6,72 (d,
J=8,8 TIwu, 2 H)
; 6,88 (d,

J=8,5 Tu, 1 H)
; 1,13-7,25 (m,
3 H) ; 7,41 (d,
J=8,3 Twu, 1 H)
; 7,75 (dd,
J=2,0 u 8,5 T,
1 H) ; 7,90 (d,
J=2,0 Tu, 1 H)
;12,67 (m, 1
H)

520
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211

6-(2,4-
OUXJIOpdeH
mi) —-1-
bTop-5-
[4-1(38) -
1-(3-
bTopnponu

JI) INPPOJIn

OUH-3- B

ui] okcude
HMJI] -8, 9-
OIUTUIPO—
TH-
BeHzo[7]a
HHYJIeH-2—
KapBoOHOBA

A KHMCJIOTa

1H SMP (400
MI't, DMSO-d6, &
pem): 1,69 (m,
1 H) ; 1,80
(dm, J=25,3 T,
2 H) ;. 2,09-
2,27 (m, 5 H) ;
2,40 (m, 1 H) ;
2,48 (t, J=7,2
I'm, 2 H) ; 2,55
(dd, J=3,2 u
10,6 T'u, 1 H) 7
2,65 (m, 1 H) ;
2,81 (m, 2 H) ;
3,04 (m, 1 H) ;
4,47 (td, J=6,1
m 47,5 IT'u, 2 H)
; 4,76 (m, 1 H)

; 6,67 (d,
; 6,69 (d,

; 6,76 (d,
; 7,21 (d,

J=8,3 Twu, 1 H)
; 7,30 (dd,
J=2,2 nu 8,3 T,
1 H) ; 7,60 (d,
J=2,2 Tu, 1 H)
; 7,65 (t,
J=7,8 I'm, 1 H)

572
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212

6- (4-
XJIOp—2-—
bTopdeHMII
) —1-dTop-
5-[4-
[(3S8)-1-
(3-
bTopnponu
JI) INPPOJIn
OMH—-3-
uil) okcude
HMJI] -8, 9-
OIUTUIPO—
TH-
BeHzo[7]a
HHYJIeH-2—
KapBOoHOBA

A KMCJIOTa

1H AMP (400
MI't, DMSO-d6, &
pem): 1,69 (m,
1 H) ; 1,80
(dm, J=25,3 TIwu,
2 H) ; 2,08-
2,26 (m, 5 H) ;
2,39 (m, 1 H) ;
2,48 (t, J=7,2
I'm, 2 H) ; 2,54
(dd, J=2,8 u
10,4 Tu, 1 H)
2,64 (m, 1 H) ;

2,80 (dd, J=6,4
m 10,4 Tu, 1 H)
; 2,87 (t,
J=7,2 Tu, 2 H)
; 4,48 (td,

J=6, 2 u 47,6
T'u, 2 H) ; 4,76
(m, 1 H) ; 6,67
(d, J=8,8 Twu, 3
H) ; 6,77 (d,
J=8,8 Twu, 2 H)
; 7,18 (dd,
J=2,1 u 8,3 Tu,
1 H) ; 7,24 (t,
J=8,3 Tm, 1 H)
; 7,32 (dd,
J=2,1 n 9,8 TIu,
1 H) ; 7,60 (t,
J=8,0 TIm, 1 H)
;12,40 (m, 1
H)

556




240

213

6-(2-
XJiop-4-
bTopdeHMII
) —1-dTop-
5-[4-

[ (35)-1-
(3-
bTopnponu
JI) INPPOJIn
OVH-3-
uJl) okcude
HMJI] -8, 9-
OIUTUIOPO—
TH-
BeHzo[7]a
HHYJIeH-2—
KapBOHOBA

A KHMCJIOTa

1H AMP (400
MI't, DMSO-d6, &
ppem) : 1,08 (m,
1 H) ; 1,79
(dm, J=25,4 Twu,
2 H) ; 2,04-
2,25 (m, 5 H) ;
2,38 (m, 1 H) ;

2,46 (t, J=7,2
I'm, 2 H) ; 2,52
(m, 1 H) ; 2,63
(m, 1 H) ; 2,79
(m, 2 H) ; 3,00
(m, 1 H) ; 4,47

(td, J=6,1 n
47,5 T'u, 2 H) ;
4,73 (m, 1 H) ;
6,51 (4, J=8,2
I'm, 1 H) ; 6,62
(d, J=8,9 TIwu, 2
H) ; 6,73 (4,
J=8,9 ITu, 2 H)
; 7,08 (dt,
J=2,7 n 8,7 Tu,
1 H) ; 7,21
(dt, J=6,4 u
8,7 Im, 1 H) ;
7,32 (t, J=8,2
T'm, 1 H) ; 7,40
(dd, J=2,7 "
8,7 T, 1 H);
12,00 (m, 1 H)

556
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9-(4-
{[(35)-1-
(3-
dToprponM

JI) IUppOoJin
OUH—-3-—

uil)] oxkcu}td

1H SAMP (400
MI'u, DMSO-d6, &
pem): 1,70 (m,
1 H) ; 1,80
(dm, J=25,3 T,
2 H) ; 2,04 (m,
2 H) ; 2,19 (m,
1 H) ; 2,27 (t,
J=7,0 Tu, 2 H)
; 2,40 (m, 1 H)
; 2,48 (m, 2 H)
; 2,55 (m, 1 H)
; 2,60-2,71 (m,

214 ) Y ) -8- A 457
3 H) ; 2,80 (m,
beHmII—
OC 1 H) ; 4,48
HO 6,7_
(td, J=6,1 "
OIUTUIPO—
47,5 T'u, 2 H) ;
5H_ 14 14
4,73 (m, 1 H) ;
Benzo[7]a
6,56 (m, 2 H) ;
HHYJIeH—-3-
6,59 (d, J=8,8
0JI
T'u, 2 H) ; 6,69
(s, 1 H) ; 6,71
(d, J=8,8 TImu, 2
(m, 5 H) ; 9,37
(s, 1 H)
5-14- 1H AMP (400
[(3s)-1- MI'1, DMSO-dé6, §
QN/\/\IE (3~ ppm) : 1,06 (m,
qQ q bTopnponu 1 H) ; 1,78
215 O \/N JI) nuppoJu | A (dm, J=25,3 Tu, |498

OVH-3-
W] oKkCcude
HMUII]—6-

(1H-

2 H) ; 2,06 (m,
2 H) ; 2,17 (m,
2,29-
2,40 (m, 3 H)

1 H)
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MHOa30JI— 2,43 (t, J=7, 2
5-ui) - I'm, 2 H) ; 2,53
8,9- (m, 1 H) ; 2,61
OUTUOPO— (m, 1 H) ; 2,70
7TH- (¢, J=7,0 T, 2
teuso[7]a H) ; 2,77 (d4d,
HHYJIeH-2— J=6,4 u 10,4
oJI I'm, 1 H) ; 4,47
(td, J=6,1 u
47,5 T'u, 2 H) ;
4,70 (m, 1 H) ;
6,54 (d, J=8,8
I'm, 2 H) ,; 6,56
(s, 2 H) ; 6,70
(s, 1 H) ; 6,72
(d, J=8,8 ITwa, 2
H) ; 7,09 (d,
J=8,7 Tm, 1 H)
; 7,30 (d,
J=8,7 Twu, 1 H)
; 7,52 (s, 1 H)
; 7,91 (s, 1 H)
; 9,35 (s, 1 H)
;12,90 (s, 1
H)
6- (2- 1H AMP (400
XJIOp—3- MI'u, DMSO-d6, &
QN/\/\F bTopbeHnn ppm): 1,68 (m,
o )=-5-{4- 1 H) ; 1,79
e O Q F [(S)-1- . (dm, J=25,3 Tu, 1
| (3- 2 H) ; 2,10-
HO. O‘ broprponn 2,25 (m, 5 H) ;
l JI) INPPROJIn 2,18 (m, 1 H) ;
OMH-3— 2,46 (t, J=7,2
WJIOKCHU] pe I'm, 2 H) ; 2,53
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HMJI} -8, 9-
OUTHMOPO—
TH-
ODeH30LUKII
OTellTeH—
2_
KapBOOHOBA

A KMCJIOTa

(dd, J=3,0 u
10,4 Tu, 1 H)
2,63 (m, 1 H) ;
2,79 (m, 1 H) ;
2,93 (t, J=7,0
T'm, 2 H) ; 4,46
(td, J=0,1 u
47,5 T'u, 2 H) ;
4,73 (m, 1 H) ;
6,63 (d, J=8,8
I'm, 2 H) ; 6,73
(d, J=8,8 Iwu, 2
H) ; 6,89 (d,
J=8,1 TIm, 1 H)
; 7,05 (m, 1 H)
; 7,24 (m, 2 H)
; 7,77 (dd,
J=2,0 u 8,1 Tu,
1 H) ; 7,91 (d,
J=2,0 Tm, 1 H)
; 12,60 (m, 1

217

H)
5-{4- 1H SAMP (400
[(S)-1- MI'u, DMSO-dé, &
(3- ppem) : 1,70 (m,
dTopnponmu 1 H) ; 1,80

JI) IMPPOoJIn
OVH-3-—
UJIOKCHU] dpe
HUJI}—6-—
beHmII—

8, 9-
OIUTUIOPO—
TH-

DEeH30OLMKII

(dm, J=25,3 Iw,
2 H) ; 2,11 (m,
2 H) ; 2,20 (m,
1 H) ; 2,27 (t,
J=7,0 Tu, 2 H)
; 2,41 (m, 1 H)
; 2,48 (m, 2 H)
; 2,58 (dd,
J=3,0 wu 10,4

486
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OrellTeH—
2_
KapBOHOBA

A KMCJIOTa

T'm, 1 H) ; 2,067
(m, 1 H) ; 2,83
(m, 3 H) ; 4,48
(td, J=6,1 u
47,5 Tu, 2 H) ;
4,74 (m, 1 H) ;
6,02 (d, J=8§,8
I'm, 2 H) ; 6,72

(d/ J:8,8 PU‘, 2

H) ; 6,89 (d,
J=8,1 Twu, 1 H)
; 7,10 -7,25
(m, 5 H) ; 7,73
(dd, J=2,0 u
8,1 T, 1 H)
7,89 (d, J=2,0
T, 1 H) ;

12,84 (m, 1 H)

218

6—
BeHz0KCas
OJI— 5-WUJI—
5-{4-
[(S)-1-
(3-
bToprponm

JI) IUPPOoJIn

OVH-3- B

UJIOKCHU] dpe
HMJI} -8, 9-
OIUTUOPO—
TH-
OeH30LNKII
oTenTeH-
2_

KapBOHOBA

1H SMP (400

MI'u, DMSO-dé6, &
1,90-2,08
2,14

2,32

ppm) :
(m, 4 H) ;
(m, 2 H) ;
(¢, J=7,0 Iy, 2

H) 2,90 (t,
J=7,0 Tu, 2 H)
; 3,00-3,40 (m,
6 H) ; 4,51
(td, J=6,1 n
47,5 T'm, 2 H) ;
4,98 (m, 1 H) ;
6,70 (4, J=8,8

I'm, 2 H) ; 6,81
(d[ J:8,8 PU,, 2

H) 7 6,88 (d,

527
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A KMCJIOTa

J=8,1 Tmu, 1 H)
; 7,25 (dd,
J=2,0 m 8,6 Iuu,
1 H) ; 7,60 (m,
2 H) ; 7,77

(dd, J=2,0 u

8,1 ITu, 1 H)
7,92 (d, J=2,0
I'm, 1 H) ; 8,69
(s, 1 H) ; 9,92
(m, 1 H) ;
12,85 (m, 1 H)

219

6-[4-
(1,1-
oudTOop®TU
JI) beHmI] -
5-{4-
[(S)-1-
(3-
bToprnponu
JI) IUPPOoJIn
OVH-3-—
UJIOKCHU] dpe
HMJI} -8, 9-
IUTUIPO—
TH-
DeH30LUKII
OTenTeH-
o
KapOoOHOBA

A KMCJIOTa

1H SMP (400
MI't, DMSO-dé6, &
pem): 1,70 (m,
1 H) ; 1,79
(dm, J=25,3 T,
2 H) ; 1,92 (t,
J=19,0 Tu, 3 H)
; 2,11 (m, 2 H)
; 2,20 (m, 1 H)
; 2,28 (t,
J=7,0 Tma, 2 H)
; 2,39 (m, 1 H)
; 2,46 (t,
J=7,2 Tu, 2 H)
; 2,55 (dd,
J=3,0 u 10,4
T'm, 1 H) ; 2,65
(m, 1 H) ; 2,79
(dd, J=6,4 u
10,4 Tu, 1 H)
2,84 (t, J=7,0
T'u, 2 H) ; 4,47
(td, J=6,1 u

550
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47,5 T'm, 2 H) ;
4,74 (m, 1 H) ;
6,64 (d, J=8,8
T'm, 2 H) ; 6,76
(d, J=8,8 TIwm, 2
H) ; 6,86 (d,
J=8,1 Tu, 1 H)
; 7,27 (d,
J=8,8 TIwu, 2 H)
; 7,39 (d,
J=8,8 TIwu, 2 H)
; 7,73 (dd,
J=2,0 u 8,1 TIwu,
1 H) ; 7,90 (d,
J=2,0 Twu, 1 H)
; 12,48 (m, 1
H)

B cJlenyIommx npuMepax ONIMCHBaeTCcsd  IIoJydeHUe HEKOTOPHIX
COeIMHEHVM B COOTBETCTBMM C HacToOdAmmMM M300peTeHreM. Howmepa
COeIMHEeHUM, IMpelCcTaBJIEHHHEX B KauecCcTBe IIPMMEPOB HMXe, COBIaIamnT C
TaKOBEMMU, IpUBeIeHHEMN B TadJmnile 1 BRHIIE . Bce peakumm
OCYMEeCTRBJIAJIM IIPUM MHEPTHOM aTMocdepe, €CJIM He yKasaHO UHOoe.

[IpoMeXxyTOUHEEe COeIVHEeHUS

CoenMHeHMe (c). TpeT-0yTHia- (3S)-3-[4-(4,4,5, 5-TeTpaMe TUII—

1,3, 2-nmnoxcabopojlaH—-2-1JI) PeHOKCH | IMPPOIUIVH-1-KapBOOoKCUIIAT

e]
5
N \
BOC
K

pacTBoOpyY 4-(4,4,5, 5-TrerpameTuyi-1, 3, 2-nuokcabopojiaH—2—
mi) perosia (a) (82,7 1©, 364,51 wmvmoJsr) B THE (2 J) DpobaBjasaiM B
arMochepe aproHa (R)-1-N-Boc-3-rugpokcunupposqmomue (b) (84,43 1,
437,41 MMOJIE ) c [IOCJIe OYIOIUM noSaBJIEHMEM N,N,N'",N"-
TeTpaMeTHUazonukapbokcamuna (99,1 1©, 546,77 wmoJis) . llpo3paduHasa
peakuMoHHadgd CMecCh CTaHOBMUJIIACh OpaHXeBOH, n 0OBaBJIIAIN

TpUdeHUIIOOCHUH (143,41 1, 546,77 MMOJB) . PeakKUMOHHYI CMeChH
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IepeMellMBalX OIpYM KOMHATHOWM TeMIepaType B TedeHue 24 dYacoB, IIpu
3TOM oBpasoBHBAJICHA ocamok TpUdeHUIIOOCOMHOKCUTA (Ph3P=0) .
PeakKUMOHHYI CMeChb BHUIMBaIXM B Bomy (1,5 JI) M »SKCTparupoBau C
noMomel szTUIaneTaTa (AcOEL) (3x1,5 ). CobBpaHHBHE OpITaHUUeCKHUE
dasH BHCymMBaJIM Hal cCcyJbdaToM MarHusa (MgS04), OouiasTpoBalu U
KOHLEHTPUPOBAJM HNpM HIOHWKEHHOM HaBJjieHuMM. OCTaTOK OTOMpaain B
OVM30NpONMJIOBEM »¢up (1,5 J), ©m obOpasoBaHHOEe TBeploe BemeCcTRBO
(Ph3P=0) OUIIL TPOBAJIN . PacTBOpUTEIIb KOHIIEHTPUPOBAaJIA npu
IIOHVKEHHOM HaBJIEHMM ¥ OCTaTOK OouMllajiM C IIOMOMBI KOJIOHOUHOM
XpoMaToTpadmumM C SIOMPOBaHMEM CMechbil TenTaHa ¢ AcOEt (90/10;
06./00.) c [IOJIyUYeHMEeM 145 T (100%) TpeT-0yTuii— (3S) -3-[4-
(4,4,5,5-TerpaMeTnii-1, 3, 2-onuokcabopoJiaH—2-1JI) DeHOKCHU | IUPPOJIUIONH~
l-xapboxkcuiaTa (c) B BKIe OeCLBeTHOI'O MacJja.

1H SAMP (400 MI'u, DMSO-d6, & ppm): 1,27 (s: 12H) ; 1,39 (s:
°H) ,; 2,05 (m: 1H) ; 2,14 (m: 1H) ,; 3,37 (3H) ; 3,55 (m,: 1H) ;
5,05 (s ¢ 1H) ; 6,94 (d, J=8,4 T'u: 2H) ; 7,61 (d , J=8,4 IT'u: 2H)

CoeImHeHMe (d) . (3S)-3-[4-(4,4,5, 5-TrerpameTmyi-1, 3, 2-

oIrMokcabopoJylaH-2-1JI) DeHOKCHU | IMPPOJIMOMHA TUIPOXJIOPUI

O
0 T
B N
-l$><? H JHCI

K pacTBODRDY (S)-Tper-6yTun-3-(4-(4,4,5, 5-rerpamerusi-1, 3, 2-
omMokcabopoJlaH—-2-1JI) eHOKCH ) IUppoJinauH—-1-kapbokcuiaarta (c) (80 1,
195,23 wMMmoJss) B MeOH (450 w™i1) wMemjieHHO pobGariasaiau 4 H. HCL B
IoVoKcaHe (250 i) .

Uepes 1,5 wdyaca peaKUMOHHYK CMeChb KOHLEHTPUPOBAJIN IIpU
IIOHVDKEHHOM JaBJIEHUM M OCTaTOK IHoIJiomaliiM B EtL20 C DepeMellMBaHMEM
C I[OJIYyYeHMEeM TBepOoOoT'O0 BelecTBa, KOoTopoe 3aTeM OQUILTPOBaJu U
BEICYIIMBAJIM IIOO BaKyyMOM C IIOJyudyeHueM coenmuHeHmsa (d) 61,8 ©m (95%)
B BUIOe OeJIoTO IIOPOoIKaA.

1H AMP (400 MI'u, DMSO-d6, & ppm): 1,28 (s: 12H) ; 2,10 (m:
1) ; 2,21 (m: 1H) ; 3,31 (3H) ; 3,48 (m,: 1H) ; 5,19 (m : 1H) ;
6,97 (d, J=8,4 Tu: 2H) ; 7,63 (d, J=8,4 Tu: 2H) ; 9,48 (s : 1H)
; 9,71 (s: 1H).
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LC/MS (mMacca/zapsarn, MH+): 290
PeareHtT (1) . (38)-1-(3-dTopnpornmi)-3-[4-(4,4,5, 5-

TeTpaMeTuUJi—1, 3, 2—-OMoKCcabopoJialH—2-1JI) QeHOKCHU | IUPPOJIUONH

0 ST
LA

K CYCIIEH3UNU (S)-3-(4-(4,4,5, 5-TerpameTuyi-1, 3, 2-
OMoKCcabopoJylaH—2-1Jl) QeHOKCH ) IMPPOJIMOMHa I'uapoxJjopuna (d) (20 1,
61,42 wMMoOJIb) B aueToHUTpmie (100 w»1) poBamjgaiam K2C03 (21,22 1,
153,54 wmonws) wm  l1-mom-3-dpTopmnpomnaH (12,15 r©, 61,42 wMMOJIB) B
atMochepe aproHa. PeaKUMOHHYID CMeChb IepeMmemvBaigu npu 40°C B
TeueHue 24 uyacoB. IlocJe oxJaxneHMs OO KOMHATHOM TeMIepaTypH
PeaKUMOHHYIO CMecCh buis TpOBAIU u IPOMEIBaJIn alle TOHUTPUIIOM .
OMIIETPAT KOHLUEHTPUPOBAJM I[IPM IIOHMXEHHOM HaBJIEHMM U  OCTaTOK
norjiomasan B DCM, u oO0pa30BaHHOEe TBepnoe BelleCTBO OQUILTPOBANIM U
NpoMeIBaJIM C IHoMombin DCM. OQuMIBTpAT KOHLEHTPUPOBAJIM C IIOJIYUYEeHMEM
pearenTa (1) 21,5 r (100%) B BHMIE XeJTOM II€HH.

1H AMP (400 MI'wu, DMSO-d6, & ppm): 1,27 (s: 12H) ; 1,77 (m:
2H) ; 1,84 (m: 1H) ; 2,27 (m: 1H) ; 2,41 (m: 1H) ; 2,49 (2H) ;
2,62 (dd, J=2,6 u 10,4Hz: 1H) ; 2,69 (m: 1H) ; 2,83 (dd, J=6,2 u
10,4Hz: 1H) , 4,47 (td, J=6,2 m 47Hz: 2H) ; 4,99 (m : 1H) ,; ©,77
(d, J=8,4 Tu: 2H) ; 7,58 (d, J=8,4 Tu: 2H).

LC/MS (mMmacca/szapsarn, MH+): 350

[TpoMeXyTOUuHOEe COelMHeHNe (A1) . 9-0kco-6,7,8, 9-TeTparuopo-

S5H-0eH30 [ 7] aHHyJeH-2-WJI-2, 2—OUME TUJIIIPOIIaHoaT

o

O

K pacTBsopy 3-rumpokcu-6, 7,8, 9-Terparunpo—-5H-
Benszso[7]a”HHyJeH-5-oHa (2,42 v, 13,73 MMOJIL) B alleToHe (100 wI)
nodasuganm K2CO03 (1,90 o, 13,73 MMOJB) M OMBaJiowaxjopun (1,69 wi,

13,73 MMOJIB) . PeaKIMOHHYID CMeCh IIepeMemlMBay IOIpY KOMHaTHOM
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TeMIIepaType B TeueHNe 18 JacoB, 3aTeM OMIIE TPORBAJIM u
KOHIIEHTPUPOBAJIM IIPM TIIOHMXEHHOM IOaBJieHMM. OCTaToK Oouumau C
[IOMOWEBK QJIBN-XpoMaToTrpaduu C SJIOMPOBaAHMEM TI'pPaIMEHTOM TelTaHa B
AcOEt (oT 100/0 mo 85/15, 06./06.) c nojgyueHmeMm 2,62 T (73%) 9-
okco-6,7,8,9-rerparnnpo-5H-6eH30[7] aHHYJIEH-2-1UJI—-2, 2~
OVME TUIIIIPpOoIlaHoaTa (Al), KOTOPHM  IpMMeHsAJIu ©6e3 OuMCTKM  Ha
cilegyomer CcTanuu.

[TpomMexyTouHOe coeguHeHue (B1) . 9-
(TpudpTOPMETAHCYJIEQOHUIIOKCH ) —6, /- IUTUIpo—5H-0eH30 [ 7] aHHYJIEH—2-WJI—

2, 2—-IVIMe TUJIIIpOoliaHoaT

Koo 3K
o) O.

K pacrBOpy 9-0kKCco0-6,7,8,9-Terparunpo-5H-0eH30([7]aHHyJIeH~2~
ui-2, 2-guMeTuinponaHoara (Al) (2,6 r, 10 Mvosne) B DCM (100 wi1)
nofamBJjdaaM IO KallJigdM B aTMochepe aproHa nupuamdH (1,26 wia, 14,98
MMOJIb ) ¥ aHTUIPUI TpudTOopMeTaHCyJILOOHOBOM KMCJIOTH (3,39 M,
19,97 wMMOJIB) . PeaklMOHHYID CMeCh IIepeMemMBaj M IIpYM KOMHATHOM
TeMIIepaType B TedueHuMe 16 dYacoB u pobaBiasaau Jen (200 r) m DCM
(200 ™). ®asz3wH pal3meidyM, BOIHYIRD (¢aly IMOIPOMEBaJ M C IoMombio DCM u
coB®paHHBEE OpTraHMUeckue OGasH BHCymMBaJIM Hal MgS04, (uiabTpoBaau U
BHIIAPUBAJM IIPM IOHMXEHHOM HaBJieHMM. OCTaTOK OuUMmaJM C IIOMOIBI0
GJIzm-xpoMaToTrpaduUM C BIKMPOBaHMEeM I'palMeHTOM TIelTaHa B AcOEt (oT
100/0 mo 90/10, 006./00.) C IoJydeHuMeM 3,65 T (93%) 9-
(TpudTOPMETAHCYJIEQOHUIIOKCH ) —6, /T-Iurnuapo—-5H-6eH30 [ 7] aHHYJIEH-2-WJI—
2, 2-nuMeTuinpollaHoaTa (Bl) B BuUIOe OopaHXeBOI'O Maclja.

1H AMP (400 MI'n, DMSO-d6, & ppm): 1,30 (s, 9 H) ; 1,98 (m, 2
H) ; 2,26 (m, 2 H) ; 2,72 (m, 2 H) ; 6,46 (t, J=6,2 Tu, 1 H) ;
7,10-7,14 (m, 2 H) ; 7,38 (m, 1 H)

[TpoMexyTouHOe coegmMHeHne (C1). 9-(4-{[(38)-1-(3-
GTOPNPONWII) IUPPOJIUOVNH-3-WJI] OKCU } beHWIT) -6, 7T-ourunpo—-5H-

BeH30 [ 7] aHHYJIeH-2-WUJI-2, 2—OUME TUJIIIPOIIaHoaT
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C/N/\/\F

2800

K pacTteopy 9- (TpudTopMeTaHCYJIEQOHUIIOKCHK) —6, 7T-Ournngpo—5S5H-

©eH30 [ 7] aHHYJIeH-2-WUJI-2, 2—OUME TUJIIIPpOIlaHoaTa (B1) (600 wMrT,
1,53 MMOJIb ) " (S)-1-(3-¢pTopnponwmi)-3-(4-(4,4,5, 5-TerpameTmii—-
1, 3, 2-nuokcabopojlaH—-2-1JI) DeHOKCH ) IuppoJimmamuHa (1) (534 w™mr, 1,53

MMOJIE) B IOMOKCaHe (24 wi) m BOoIe (6 M) noBarjidjM B aTMochepe

aproda Cs2C03 (1,05 r, 3,21 MMmoJib), a 3areM Pd(dppf)Cl2 (124,87

M, 0,15 mMMOJIB). PeakKUMOHHYI CMeCh IllepeMellMBaliMi B TeudueHue 20
MyHYT Opu 60°C. Ilocjie OXJIaXIeHMda OO KOMHATHOM TeMIIepaTypH
mobaBJjagM  BOOY (40  w1) u DCM (200 w™j). TIlocJe »OekxaHTalUM

opraHmMueckyn a3y BHCymMBaaM Hano MgS04, 3areM O(QUILTPOBAIM U
KOHIIEHTPUPOBAJY [OPM IIOHMXEHHOM IaBJIEeHMM. [IOJIYUEHHBI OCTAaTOK

ounrimaJin C IIOMOIIEBIO KOJIOHOUHOM XpoMaTorpabum C SJIOMPOBaHMEM

TrpaigmMedToM MeOH B DCM (oT O mo 4%; o06./006.) ¢ nojaydeHuem 0,7 T
(98%) 9-(4-{[(3S)-1-(3-0TOPNPONMJI) INPPOJIUIONH-3-WJI] OKCH } DeHWJI) —

6, T-ourngpo-5H-6en30[7] aHHYJIeH-2-UJI-2, 2—-IVMeTuJnponaHoaTta (C1).

1H AMP (400 MI'u, DMSO-d6, & ppm): 1,24 (s, 9 H) ; 1,70-1,92
(m, 5H) ; 2,11 (m, 2 H) ; 2,26 (m, 1 H) ; 2,42 (m, 1 H) ; 2,48
(¢, J=7,2 Tu, 2 H) ; 2,52-2,74 (m, 4 H) ; 2,85 (dd, J=6,2 u 10,4
I'm, 1 H) ; 4,49 (td, J=6,1 m 47,5 Twu, 2 H) ; 4,85 (m, 1 H) ;
6,39 (¢, J=7,4 Tu, 1 H) ; 6,59 (d, J=2,6 T, 1 H) ; 6,84 (d,
J=8,8 T'u, 2 H) ; 6,97 (dd, J=2,6 n 8,2 Tu, 1 H) ; 7,11 (d, J=8,8
T'u, 2 H) ; 7,35 (d, J=8,2 T'u, 1 H)

[TpoMexyTouHOe CoeIVHeHMe (D1) . 8-BpoM—9-(4-{[ (3S)-1-(3-
GTOPNPONWII) IUPPOJIUOVH-3-WJI] OKCU } beHWII) -6, 7T-ourunpo—-5H-

BeH30 [ 7] aHHYJIeH-2-WJI-2, 2—OUME TUJIIIPOIIaHoaT

C/N/\/\F

&
e
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K pacTreopy 9-(4-{[(3S)-1-(3-dbTOopPHPOIIMII) INPPOJIUOVNH- 3~
W] oKCU}deHWII) —6, T-aurnapo—-5H-6eH30 [ 7] aHHYJIeH-2-UJI—2, 2~
OVMe TUJIIpOoIaHoaTa (C1) (700 w™Mr, 1,50 wvmosasr) B THE (30 M)
nodasuanm Tpubpomun nupuauHusa (481 wmr, 1,50 MmoJib) . PeakKIMOHHYK
CMecCh IIepeMemMBaJIM B TedeHMe 2,5 Yaca IIpU KOMHATHOM TeMIepaType.
HoBarigim BOOY (20 MJI) n pH »moromumM OO 7 c IIOMOIIBIO
KOHUEHTPUPOBaHHOTO pacTBopa NaHCO3. IOobasjugammu DCM (60  wi) .
Boouyn ¢aszy HOpoMeeaju C HnoMomepio DCM 3 paza ¥ CcOOpaHHEE
opraHudYecKue basu BHICYIMBAJIN Han Mgso4, buie TpOBAIM u
KOHLEHTPUPOBAJM I[IPU IOHMXEHHOM HaBJieHMM. OCTaTOK OuMIaln C
IIOMOMEBID KOJIOHOUHOM XpoMaToTpadumu C D2JUpOBaHMeM I'palueHToM MeOH
B DCM (or 0 mo 5%; 06./06.) c nojgyuenmem 0,667 T (82%) 8-0OpomM—9-
(4={[(3S)-1-(3-dTopnponmi) IUPPOJIUANH-3-1JI] OKCK } beHWJI) =6, 7—
ourmuapo-5H-0eH30 [ 7] aHHYJIeH-2-WJI-2, 2—-OuMeTuinponaHoaTra (D1) .

1H AMP (400 MI'u, DMSO-d6, 6 ppm): 1,21 (s, 9 H) ; 1,71-1,91
(m, 3 H) ; 2,18-2,33 (m, 3 H) ; 2,42 (m, 1 H) ; 2,48 (t, J=7,2
I'm, 2 H) ; 2,50 (m, 2 H) ; 2,62 (dd, J=3,0 m 10,4 Twu, 1 H) ;
2,65-2,77 (m, 3 H) ; 2,86 (dd, J=6,2 u 10,4 T'u, 1 H) ; 4,49 (td,
J=6,1 n 47,5 'y, 2 H) ; 4,87 (m, 1 H) ; 6,44 (d, J=2,6 Tu, 1 H)
; 6,88 (d, J=8,8 T, 2 H) ; 6,97 (dd, J=2,6 u 8,2 Iu, 1 H) ;
7,10 (d, J=8,8 Twu, 2 H) ; 7,34 (d, J=8,2 T'u, 1 H)

[TpoMeXxyToOUuHOe CoeIVHeHMe (D2) . 8-BpoM—9-(4-{[ (3S)-1-(3-
dTOoPNPONWII) IUPPOJIUIOVNH-3-WJI] OKCU } beHMII) -6, 7T-ourunpo—-5H-
BeHsz0[7] aHHYJIeH-2-0JI

i:y/\/\F

e}
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K pacreropy 8-06poM—-9-(4-{[(3S)-1-(3-bTOopHnpOonni) INPPOJIUONH- 3~
W] oKCHU}eHWII) —6, T-aurniapo—-5H-6eH30 [ 7] aHHYJIeH-2-UJI—2, 2~
oMMeTHJnponaHoaTra (D1) (665 mr, 1,22 MMmoJib) B MeTaHoJie (30 mI)
modaBjgaiam NaOH (5 H., 2 wia, 10,00 wMvMoJsib). PeaKIMOHHYVID CMechb
InepeMellMBaau 15 MMHYT HOpM KOMHATHOM TeMIepaType UM Ho0aBJIAIM 2 MI

5 H. pacTBopa HCl. PacTBOpUTeNb YHAJAJdM TPV TIOHWKEeHHOM IaBJIEHUM.
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OcraTok norjgomanr AcOEt. Qaswe pasnesysanr M BOOHYK (Gasy IPOMEIBAaJIU
Cc nomMoumpn AcCOEt. OpraHuueckme ©O¢ass OOBLeOVMHANM WM BHCYIIMBAJIM Han
Mgso4, 3aTeM QUIbLTPOBAaJIM M  KOHLEHTPMPOBAJM [IPM  [IOHWKEHHOM

OaBJIeHUM M OCTAaTOK OUMIaJM C IIOMOMBI KOJOHOUHOM xpomaTorpa@MM C

JIMpOoBaHeM TIpanueHToM MeOH B DCM (o O 1o %; o06./006.) c
[IoJIydeHeM 0,4 T (72%) 8—-6poM—9- (4-{[(3S)-1-(3-

bTopnPOnWII) IUPPOJUIOVH-3-WJI] OKCU } beHWIT) -6, 7T-ourunpo—-5S5H-
BeHszso[7]a”HHyJeH-2-oJla (D2).

1H sAMP (400 MI'u, DMSO-d6, & ppm): 1,71-1,89 (m, 3 H) ; 2,14
(m, 2 H) ; 2,28 (m, 1 H) ; 2,38-2,55 (m, 5 H) ; 2,58-2,72 (m, 4
H) ; 2,87 (dd, J=¢6,4 wm 10,4 Tu, 1 H) ; 4,49 (td, J=6,1 m 47,5
I'm, 2 H) ; 4,85 (m, 1 H) ; 6,20 (4, J=2,7 Tu, 1 H) ; 6,60 (dd,
Jj=2,7wn 8,2 Tu, 1 H) ; 6,87 (4, J=8,8 I'u;, 2 H) ; 7,18 (d, J=8,8
T'm, 3 H) ; 9,11 (s, 1 H)

LC/MS (macca/zapan, MH+): 460

[IpoMexy TOUHOE coenIMHeHMue (A2) . 2-Twmnpokcu—-6,7,8, 9-
TeTparugpo—-5H-6eH30 [ 7] aHHyJIeH-5-0H

o]

HO

K pacTBOpYy 2-MeTOkCcHu—-6,7,8,9-Terparunpo-5H-0eH30[7]aHHyJIeH—
5-oHa (15 r©, 78,85 MMoOJB) B ToJgyoJie (400 mi) pmobamisgam AlCl3 (25
T, 187,49 wMmoOJIB) . PeakKLMOHHYID CMeChb IepeMemmBaJM nOpu 91°C
(TeMriepaTypa ©0aHM) B TeueHMe 45 MMHYT, oxJaxiaJlM OO KOMHATHOM
TeMIIepaTypPe W BHIMBaJIM Ha Jen (900 1). BsBeck IMIepeMemMBalIM B
TeueHre 20 MMHYT U o00pa30BaHHOE TBEPIOE BEMeCcTBO OUMJIbTPOBAJHN,
OpoMEBaJM Bomon (200 MiI) ¥ OUMM3ONPONMJIOBEM 3dupoMm (200 wmi), a
3aTeM BHCyMMBaJIM C TIoJiydeHueMm 14,1 o (100%) 2-rmpmpokcu—-6,7,8,9-
TeTparngpo-5H-06eH30 [ 7] aHHyJIeH-5-0Ha (A2) B BHUIE OexeBOoT O
[IOPOIKaA .

1H AMP (400 MIu, DMSO-dé6, O ppm): 10,1 (s, 1H); 7,53 (d,
1H), 6,68 (d4dd, 1H); 6,62 (d, 1H); 2,84 (t, 2H); 2,52 (t, 2H);
1,65 (g, 2H); 1,55 (g, 2H).

LC/MS (Mmacca/zapsanm, MH+): 177

[TpoMeXxyTOUuHOEe COelMHeHNe (A3). b-Okco-6,7,8,9-TeTparunpo-
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5H-0eH30 [ 7] aHHyJeH—2-WJI-2, 2—OUME TUJIIIPOIIaHoaT

0]
0]
\\)LO
K pacTBopy 2-TUnpokcu—-6,7,8, 9-rerparnnpo-5S5H-
BeHszso[7]a”dHyJeH-5-0oHa (A2) (1,52 o, 8,63 MMOJB) B alleToHe (60

M) moBamsiygsanm K2CO03 (1,19 r, 8,63 MMOJb) UM oOuBajouaxjopun (1,06
M, 8,63 MMOJIB). PeakKUMOHHYI CMeCh IepeMellMBaJiM IIPU KOMHaTHOMU
TeMIlepaType B TedeHue 16 dYacoB, OUILTPORANIM M KOHLEHTPUPOBAJIU
IpY  HOOHWXEeHHOM HabBJleHMM. OCTaTOK ouMmajM C  I[IOMOmbBI — QJIBm-—
XpoMaTorpadun C BIJOMPOBaHMeM I'palMeHTOM TenTaHa B AcOEt (ot
100/0 mo 85/15, o06./06.) ¢ mnojgydeHmeM 1,55 1 (69%) 5-okco-
6,7,8,9-rerparunpo-5H-6eH30 [ 7] aHHYJIEeH-2-WJI—2, 2-OVMe THUJIIpOollaHoaTa
(A3) B BUIe OeclIBeTHOI'O MacJa.

1H sAMP (400 MI'u, DMSO-dé6, & ppm): 7,65 (d4, 1H); 7,10-7,04
(m, 2H); 2,95 (t, 2H); 2,68 (t, 2H); 1,85-1,65 (m, 4H).

LC/MS (macca/3apsm, MH+): 261

[lpoMexy TOUHOE CoenOMHEeHNEe (B2) . 9-
(TpudpTOPMEeTaHCYJIEQOHUIIOKCH ) —6, 7T-Iurnigpo—-5H-6eH30 [ 7] aHHYJIeH-3-U1JI—
2, 2—-OVIMeTUJIIIPOIlaHOoaT

P

OO=,S:O
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K pacrBopy 5-okco-6,7,8,9-rerparunpo-5S5H-06eH30[7]aHHyJIeH—2~—
Wi-2, 2-oVMeTuinponaHoaTa (A3) (15 r, 57,62 mMmons) B DCM (500 wi)
noGaBJygadM IO KalllagM B aTMochepe aproHa nupuauH (7,28 wia, 86,43
MMOJIL) U aHTUIPUO TpUudTOpMeTaHCYJIbOOHOBOM KMCJIOTH (19,58 M,
115,24 wMMoOJIb) . PeaKUMOHHYID CMeCh IIepeMellMBaiM IIPM KOMHATHOM
TeMIIepaType B TedeHMe 2 UYacCoB M pobaBasiam Jen (200 1m). dasu
rasoejsaiam, BOOHYK (Hasy OpoMeRaIM C nOoMomsild DCM u  coOpaHHHE

opraHMueckue ©Gasb BHCYMMBalIM Hald MgS04, oMILTpOBaJ M ¥ BHIIAPUBAJU

npu [IOHVXEeHHOM IOaBJIEHUU c [1oJIydeHeEM 22 T (97%) 9-



254

(TpHdTOPMETAHCYJIEQOHUIIOKCH ) —6, /- Iurnapo—5H-6eH30 [ 7] aHHYJIeH—3-MJI—
2, 2-ouMeTuIInpollaHoaTa (B2) B BuOe OeJloT'O TBepHOOI'O BelleCTBa.

LC/MS (Mmacca/zapsanm, MH-): 391

[TpoMexyTouHOe coengmMHeHne (C2). 9-(4-{[(38)-1-(3-
GTOoPHIPONWII) IUPPOJIUOVH-3-WJI] OKCU } beHWIT) -6, 7T-ourunpo—-5S5H-

©eH30 [ 7] aHHYJIeH-3-UJI-2, 2—OUME TUJIIIPOIIaHoaT
X::N’\¥’\
F
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K pacTeopy 9- (TpudTOPMETAHCYJIEOOHMUIIOKCK) =6, 7-IUTnapo—5S5H-

BeHz0 [ 7] aHHYJeH-3-MJ-2, 2—O/Me TUJINIpollaHoaTa (B2) (22 1, 56,07
MMOJIB ) u (3S)-1-(3-dpTopnponmi) -3-[4- (TeTrpameTyi-1, 3, 2-
orokcaboposaH—-2-1il) eHOKCHU | IUPPOJININHA (1) (20,56 T, 58,87

MMOJIB) B OuokcaHe (420 mi) m Bome (120 mi) pmo®aBjdajamM B aTMochepe
aproda Pd(dppf)Cl2 (2,75 1o, 3,36 wMmoJb) u C(Cs2C03 (36,57 1,
112,13 wMMOJIb) . PeakKlMOHHYI CMeChb IIepeMellMBaJlM B TedeHMe 1 Uaca
IpY KOMHATHOM TeMIepaType M pas3nelisaar Mexnoy Bomou u DCM. BOIHYIO
baszy mnOpomeBagu ¢ nomMomwsio DCM m  coOpaHHBE OpraHnueckMe ©OGase
BHICYIIMBAJIN Han  Mgso4, buneTpOBAIML U KOHLEeHTPUPOBaJIU npu
[IOHVDKEHHOM  IaBJIEHUMU. OcTaToK OouMmadM C IIOMOWMEBI  KOJIOHOUHOMN
XpoMaToIrpaduu C BIOMPpOoBaHMeM I'paiueHToM MeOH B DCM (o 0 mo 5%;
006./00.) c [IoJIydeHreM 31 T (100%) 9-(4-{[(38)-1-(3-
GTOPNPONWII) IUPPOJIUOVNH-3-WJI] OKCU } beHWII) -6, 7T-ourunpo—-5H-
BeH30 [ 7] aHHYJIeH-3-WJI-2, 2-OUMeTHUJIIIpolaHoaTa (C2).

LC/MS (Macca/szapsrn, MH+): 466

[TpoMexyTouHOe CoeIVHeHUe (D3) . 8-BpomM—9- (4-{[ (3S)-1-(3-
GTOPNPONWII) IUPPOJIUOVNH-3-WJI] OKCU } beHWIT) -6, 7T-nurmunpo—-5H-

BeH30 [ 7] aHHYJIeH-3-WJI-2, 2—OUME TUJIIIPOIIaHoaT
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K pacTrBopy 9-(4-{[(338)-1-(3-bTOopHnpOonNI) INPPOJIUINH- 3~
W] orCU}deHuJI) =6, 1T-ournagpo—-5H-6eH30 [ 7] aHHYJIeH-3-1JI—-2, 2—
OVMeTUJIIpOoIlaHoaTa (C2) (11 o, 22,44 w~mvmoss) B THFE (250 M)
nodasigaiamn TpubpoMun oupuouHamusg (7,98 1, 22,44 MMOJIB) . PeakKUMOHHYIO
CMeCh IIepeMelMBalM B TeueHMe 1 yaca INIpM KOMHATHOM TeMIepaType U
nobaeygaau 100 MJI BOIHE, a 3aTeM HAaCHImEeHHHM pacTBop OukapboHaTa
HaTpusa (NaHCO3) @mo mocTwxeHmsa pH 7. BomHyo ¢asy TIOIPOMHEBAJIM C
noMomeio DCM 3 pasa M coOpaHHEE OpraHMUueckre OQas3b BHCYIMBAJIM Hal

MgS04, uIbTpoBalM M KOHUEHTPUPOBAJM IIPM IIOHMKEHHOM IaBJIEHUMU.

OcraTok ouumaJm c IIOMOIIEBIO KOJIOHOUHOM XpoMaToIpadum C
sJoMpoBaHMeM TpagueHToM MeOH B DCM  (or O mo 4%; 006./00.) cC
[IOJIYUYeHMEM 9,2 T (75%) 8-06poM—9- (4-{ [ (3S)-1-(3-

dTOoPNPONWII) IUPPOJIUIONH-3-MJI] OKCU } beHMII) -6, 7T-ourunpo—-5H-
BeH30 [ 7] aHHYJIeH-3-UJI-2, 2-OuMeTuJIIponaHoaTa (D3).

LC/MS (mMacca/szapsn, MH+): 545

[TpoMeXxyToOUuHOe CoeIVHeHMe (D4) . 8-BpoM—9-(4-{[ (3S)-1-(3-
OTOPHIPONWII) IUPPOJIUIOVNH-3-WJI] OKCU } beHMII) -6, 7T-ourunpo—-5H-

BeHszso[7] aHHYJIeH-3-0JI
S::N—\\’\
o F
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K pacteropy 8-06poM—-9-(4-{[(3S)-1-(3-dbTOopnpOonni) INPPOJIUONH- 3~
W] oKCHU}deHWII) -6, T-aurniapo—-5H-6eH30 [ 7] aHHYJIeH-3-U1JI—-2, 2—
OMMeTHJIIIponaHoaTa (D3) (9,2 1o, 16,90 wmMoOJIL) B MeOH (250 wy)

nobapjasaimu NaOH (2 H., 50 w™ja, 100 wMMOJIB). PeaKUMOHHYI CMeChb
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InepeMellMBaau 15 MMHYT [IpM KOMHATHOM TeMIepaType ¥ IoOaBJIAIU 22
MJI  BOIOHOTO 5 H. pacreopa HCI. PacTBOpPUTEJIb yoajndann — Ipu
IIOHMXEHHOM IOaBJIEHMM M OCTaTOK InorJjomaju B DCM. ®asb pasdesidyin U
BOOHYK OGasy OpoMeBaju ¢ nomomen DCM m AcOEt. OpraHudeckywn dasy
BHICYIIMBAJIN Han  Mgso4, buneTpOBANIML U KOHLEeHTPUPOBaJIU npu
[IOHVDKEHHOM  IaBJIEHUMN. OcTaToK OouMmalM C IIOMOWMEBI  KOJIOHOWHOMN
XpoMaTorpadumu C 2JoMpoBaHMeM I'pamueHToM MeOH B DCM (oT O mo 05%;
06./00.) c nojgydeHueM 6,03 T (78%) 8-6poM—9- (4-{[(3S)-1-(3-
bTopnPOnWII) IUPPOJIUOVH-3-WJI] OKCU } beHMIT) -6, /T-ournunpo—-5SH-
BeHszo0[7]aHHyJeH-3-oJia (D4).

1H sAMP (400 MI'uy, DMSO-d6, 6 ppm): 1,71-1,89 (m, 3 H) ; 2,19

(m, 2 H) ; 2,28 (m, 1 H) ; 2,39-2,52 (m, 5 H) ; 2,59-2,72 (m, 4
H) ; 2,87 (dd, J=6,4 n 10,4 T'u, 1 H) ; 4,49 (td, J=6,1 mu 47,5
I'm, 2 H) ; 4,83 (m, 1 H) ; 6,52 (s, 2 H) ; 6,68 (s, 1 H) ; 6,83

(d, J=8,8 T, 2 H) ; 7,07 (d4, J=8,8 Ty, 2 H) ; 9,50 (s, 1 H)
LC/MS (macca/3apsm, MH+): 461
[lpoMexyToOUuHOe coenuHeHme (A4). 5-Okco-6,7,8,9-TeTparunpo-

S5H-06eH30 [ 7] aHHYJIeH-2-MJITPpUOTOPMETaHCYJIEQOHAT

O
F
Fj\ ’/O
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O
K pacrTsopy 2-Tunpokcu—-6, 7,8, 9-rerparunpo-5H-
Benszso[7]a”HHyJed-5-oHa (A2) (18,5 r, 105 mmosiz) B DCM (185 mii) u

ayTuorHe (13,35 My, 113,505 mMmoJin), oxJjaxmeHHOMY IOIpu 5°C B IIOTOKeE
aproHa, nDo6aBJAIM IO KallJlaM aHTUIPKUI TPpUdToOpMeTaHCYJIbLOOHOBOM
KM CJIO TH (20,22 MJI, 123,29 MMOJIBL ) , npu 3TOM NOOOepXuBad

TeMIepaTypy oT 10 mo 20°C. PeakKUMOHHYI CMeCh IIepeMellMBajii B

Teuenre 1 uyaca npu 5°C, 3aTeM OpM KOMHATHOM TeMIepaType B TeueHUe
1 uaca.

BaTeM pobaBaanau Jen (200 1) M B3BeCh pas3lellaM MexOy BOIOU
u DCM. Opranmueckyn ©Gas3y TIIPOMHBaJM BOJIHEM pacTeBopoM NaHCO3,
BHICYIIMBAJIM Han MgS04, oTOWIBTPOBHBAJM WM KOHUEHTPUPOBAJU IIPU
IIOHWXEHHOM OaBJIEHUN . OcTaTokK OUMIIAJIN C IIOMOIILIO GIIom-

XpoMaToTpadum C SJIOUPOBaHMEM TI'palMeHToM TrenTaHa/AcOEt or 100 mo
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90/10 ¢ nojgyueHmem 28,2 T (87%) b-okco-6,7,8,9-Terparugpo-5H-
BeH30 [ 7] aHHYJIeH-2-WUJI-TPUPTOPMEeTaHCYyJIbOoHaTa (A4) B BUIE
OpaHXeBOTO Macja.

LC/MS (mMmacca/szapsrnm, MH+): 309

[TpoMexyTouHOe coengmMHeHne (AD) . MeTtmja-5-okco-6,7, 8, 9-
TeTparunpo—-5S5H-06eH30 [ 7] aHHyJIeH-2-KapOokcuiaT

o

O
_0O

K pacrBopy 5-okco-6,7,8,9-Terparunpo-5SH-0eH30[7]aHHyJIeH—2~
ui-TpudTopMeTaHcyJakbpoHaTta (A4) (5,03 1, 16,32 mMvmosb) B DMF (24
M) u MeOH (12 wi) nobamiasgiam Pd(dppf)Cl2 (754 mr, 0,98 MMOJB) M

OVUUBONPONUIISTHUIIaMMH (6 MJI) . UepHyK CYCIeH3MIO KapOOHUIIMPORBRAJIM B

aBTOKJIaBe mnpu 70°C B aTmochepe CO mpm 5 Gap B TeueHure 2,5 uyaca.
PeakLMOHHYIO CMecChb s TPOBAIM, 3aTeM ¢uIbTPAT YaCcTUYHO
KOHLUEHTPUPOBAJAM I[IPM I[OHMXEHHOM HOaBJIEHMM WM OCTaTOK paslesiaiu
Mexny AcOEt m BomoM. OpTraHMueckKyion (¢asy IIpoMelBaJlM BomoM (2x 75
mi) m 0,5 H. BOODHHEM pacTBopoM HC1l, BeHCymMBaJIM Han MgS04 wu
KOHUEHTPUPORAJM IIpM IIOHMXEHHOM HabJieHMM. OCTaTOK OouMmal iy C
IIOMOIILIO bism-xpoMaToTrpadun C DIIOUPOBaHUEM IpaleHTOM
renradHa/AcOEt or 100/0 mo 90/10 ¢ mojgydeHmeM 3,4 v (95%) MeTHII-
5-okco-6,7,8, 9-Tterparunpo-5H-0eH30 [ 7] aHHyJeH-2-KapbokcuiaTa (AD)
B BuUOe OeCLBeTHOI'O MacJa.

LC/MS (mMmacca/szapsrnm, MH+): 219

[IpoMexy TOUuHOE COenOUHEHNrE (B3). MeTui-9-

(TpudTOPMETAHCYJIEQOHUIIOKCHU ) —6, /T-ournagpo—-5H-6eH30 [ 7] aHHYJIeH-3—

KapBokrcuiarT
F
F
83J<F
O O
oo
_0O
K pacTrBsopy MeTWUJI-5-0KCco-6, 7,8, 9-Terparunpo—-5H-

BeHsz0 [ 7] aHHyJeH-2-KapObokcuiaTa (Ab) (18,19 r, 83,34 mmvmosis) B DCM



258

(500 MJI) " He3BOJHOM OIUPUOVHE (11 MJI, 130,56 MMOJIb ) ,
oxJjlaxImeHHOMy mHo 5°C B aTMocbhepe aproHa, »OoOBaBIAIM II0 KallIaM
aHTUOPUI TpPpUGTOPMeTaHCyJIbEOOHOBOM KuMcJOTH (30 ™, 176,54 MMOJB) .
PeakKUMOHHYK CMeChb, TYCTYyl CYCIEH3MIO, I[IepeMellMBaliM IpY KOMHaTHOMN
TeMIlepaType B TeueHMe 24 YacoB, 3aTeM HOOOaABJANIM JIed UM pPa3nesialu
Mexny Bomow u DCM. OpraHmueckyio ©¢asy BHCyIMBaJIM Han MgS04,
OTQUIIE TPOBHBAJM UM KOHLUEHTPUPOBaJM I[IPM [IOHVMXEHHOM HOaBJIEHUM C
nojiyuyeHuem 29 10 (100%) wmeTuii—-9- (TpudTOopMEeTaHCYJIbOOHUIIOKCHU) —6, /-
ourmopo-5H-0eH30 [ 7] aHHYJIeH-3-KapOoKkcuiaTa (B3) B BMIE XeJITOMU
CMOJIHL.

LC/MS (macca/zapsan, MH+): 351

[TpomMexyTouHOE coeIuHeHue (C3) . MeTtmj—-9- (4-{ [ (3S)-1-(3-
bTopnponnil) IUPPOIUANH-3-1JI] OKCHU } beHMII) =6, 7T-Ourunpo—5H-
BeHz0 [ 7] aHHyJeH-3-KapOokCcuIaT
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K pacTBopy MeTUJI-9- (TpUdTOpPMEeTaHCYJEPOHUIIOKCU) -6, 7—-OUTUIPO—
5H-06eHsz0 [7]aHHyJleH-3-kKapbokcuinaTra (B3) (29 r, 82,9 MmoJb), (3S)-
1- (3-dTopnponui) -3-[4- (TeTpaMeTnyi-1, 3, 2-OnokcabopojlaH—2—
ui) peHokcu ] nupposmuauHa (1) (28,9 ©», 82,9 MMmMoJb) B IOMOKCcaHe (225
MiI) npobGaBaanu Pd(dppf)Cl2 B aTMochdepe aproHa, B KoOMILIekce C DCM
(3,73 », 4,57 Mmosr) m 1,5 M BOOHEM pacTBopoM Cs2C0O3 (111,12 wmi,
166,68 MMOJIL) . PeakLUMOHHYIDO CMech IIepeMemuBau nOpu 60°C B TeueHMHe
1 uaca.

IIocJsie oxXJIaXOeHMA IO KOMHATHOWM TeMIIepaTypH peaKIMOHHYID CMeCh
BHUIMBAJIM B cCMechb BoOOel (500 mu) m AcOEt (400 mi) . OpraHMUYECKYIO
dasy TP OMEIBAJIN COJIEBEIM pPacTBOPOM, BHICYIIMBAaJIN Hano MgSso4,
OMIIETPOBAJIM Ha LeJIMTe M KOHLEHTPMPOBAJIM IIPU I[IOHVXEHHOM IaBJIEHUN.
OcTaToKk ouMmajM C IIOMOMBI (QII3MI-XpoMaTorpaduu C  BIIOUPOBaHUEM

TpamgmMedToM DCM/MeOH ot 100/0 mo 95/05 ¢ mojydueHmeM 23 T (65%)
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Me THJI 9-(4-{[(3S)-1- (3-QTOPHNPONWJI) INPPOJIMOAMH-3—UJI] OKCH } DE€HWJI) —
6, T-ournnpo-5H-6eH30[7] aHHYJIeH-3-kapboKcuiaTa (C3) B BHUIE
KOPUUHEBOM CMOJIH .

LC/MS (Macca/zapsan, MH+): 424

[IpoMexyTOUuHOe coeluHeHre (D5). Mermyn-8-OpoM—9-(4-{[(33)-1-
(3-0TOoPNPONNII) IUPPOJIUONH-3-1JI] OKCH } beHMJT) — 6, /-ouTunpo—5S5H-

BeH30 [ 7] aHHyJIeH-3-KapbokcuiaTa I'MIpoOpoMII
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K pacrBopy MeTuii—-9-(4-{[(3S)-1-(3-dbTopnponni) IMppoJIMOInH—-3-
nui]oxcu}denny) -6, 7T-ouruapo-5H-0eH30 [ 7] aHHYyJIeH-3-KapOoKkcuiaTa
(C3) (13,93 r, 32,89 mMmMmosp) B DCM (150 mi) mobGaBisaiIM B aTMocdepe
aproHa Tpubpomun nupuomHmsa (15,78 v, 44,41 wMMoOJIb) . PeaKUMOHHYO
CMech IIepeMenmBajJM B TeueHMe 1 Yaca OpM KOMHATHOM TeMIepaType.
HoGaBaanu Bomy (200 M), opTraHMUeCcKy® (¢asy 3aTeM BHCYMMBAJIM Hal
MgS04 M KOHIEHTPUPOBAJM IIPM IIOHMXEHHOM OaBjieHuM. OCTaTOK OUMIaJIN
C TIOMOmb QJIBM-XpoMaTOTpadmumM C DSJIOMPOBaHMeM TIpanmMeHToM DCM/MeOH
or 100/0 mo 95/05 ¢ nojgyueHueM 16,4 1T (85%) MeTmiI-8-0OpomM—9- (4-
{[(3S)-1-(3-pTopnponni) IMPPOJIUINH-3-1JI] OKCU } DeHWJI) —6, /- OUTUIPO—
5H-0eHz0[7] aHHyJleH-3-KapbokcuilaTa TugpoBpoMrIa (D5) B BUIE
XKeJITOV MepeHTHU.

LC/MS (Macca/zapsan, MH+): 502

[TpoMexyTouHOe coegmMHeHne (Cc4). 9-(4-{[(38)-1-(3-
GTOPNPONWII) IUPPOJIUOVH-3-WJI] OKCU } beHWIT) -6, 7T-nurunpo—-5H-

Benszo[7] aHHYJIeH-3-0JI
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K pacTrBopy 9-(4-{[(338)-1-(3-bTopnpOonni) INPPOJIUINH- 3~
W] orCcu} deHus) -6, 7T-ournnpo—-5H-6eH30 [ 7] aHHYJIeH-3-1JI—-2, 2—
ouMeTuJIpornaHoara (C2) (24,8 1, 53,26 MmMoJsgb) B MeOH (300 M) B
aTrMochepe aproHa gpgobaeiagau 5 M NaOH (23 wia, 115,00 wmMmoJb) .
PeakKUMOHHYI CMeCh IIepeMellMBajiM B TeueHMe 2 YacCOB IIpM KOMHaTHOMU
TeMmriepatype. 3aTeM pH moBomuiamM mo 7 0 nyTemM pobGaBjieHMS 6 H.
BOOHOTO pacTeopa HCI. MeOH KOHLEHTpMpPOBAJM IIPpM  [IOHMWXKEHHOM
oaBJjieHMM, 3aTeM npobasijanu DCM. OpraHMUecKkyln ¢asy BHEHCYIIMBaJM HaL
MgS0O4 M KOHLUEHTPUPOBAaJM IIPM IIOHMXEeHHOM HabjleHuM. OCTaTOK OUMIaJIN
C IOMOmbBI GJIBm-XpoMaToTpadmy C 3JoMpoBaHMeM TIpagueHToM DCM/ MeOH
or 100/0 mo 95/05 ¢ nosgydeHuem 18,8 1 (93%) 9-(4-{[(3S)-1-(3-
dTopnponmJI) IMPROJIUIVH-3-MJI] OKCHU } peHMJI) -6, 7—-nurunpo-5SH-
BeHzo0[7]aHHyJeH-3-oJla (C4) B BuIe OeXeBOT'O TBepHOOI'O BeleCTRa.

LC/MS (Mmacca/zapsan, MH+): 382

[TpoMeXxyTouHO e coeIMHeHNne (CH) . 9-(4-{[(38)-1-(3-
GTOPNPONWII) IUPPOJUOVNH-3-WJI] OKCU } beHMII) -6, 7T-ourunpo—-5H-
BeH30 [ 7] aHHYJIeH-3-UJI-TPUOTOPMETaHCYJIEQOHAT
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K pacreopy 9-(4-{[(3S)-1-(3-bTOopPHpPOIMII) IUPPOJIUOVNH~ 3~
W] okcu}deHus) -6, 7T-aurnapo-5H-6eH30 [ 7] aHHYJIeH-3-0Ja (C4) (20,6
r, 54,00 wMmoydp) B DCM (200 w™iI) wm nupuamHe (6,55 w1, 81,00
MMOJIB) , OXJIaXIOeHHOMy no 5°C (JjlemsgHasg OaHsg), nofaBJidjaM I[IO0 KalljlaM
AHTUOPUL TeUOTOPMETAHCYJIEQOHOBOM  KMCJIOTH (18,93  w™i, 108,00

MMOJIE ) B aTMocc]_)epe apr'oHa 1 TeMIIepaTypy peaKluVM IIO0OOePXNVBalI
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<15°C. Jlemsguyio OaHL YIAJISIM M KOPUUHEBYID CYCIEH3MD IIepeMellMBaJln
IpM KOMHATHOM TeMIepaType B TeueHMe 2 dYacoB. Hobarjaanu Jjen (200
) m DCM (200 M) m ¢a3w pasznendaln. OpTlaHUUEeCKy® (¢as3y BHCYMMBAJK
Han MgSO4 ¥ KOHUEHTPUPOBAJM I[IPM I[IOHMXEHHOM »HabeJjleHMM. OCTaToK
OUMIIaJIM C IIOMOIBI QJism-xXpoMaTorpadmr C SIOUPOBAHMEM I'PallMeHTOM
DCM/MeOH or 100/0 mo 95/05 ¢ mnojayudenmem 24,7 1T (89,1%) 9-(4-
{[(38)-1-(3-dpTopnponnil) IUPPOJIUOINH-3-1JI] OKCU } QeHUII) —6, /- OUTUIPO—
5H-0eH30 [ 7] aHHyJIeH- 3-UJI-TpUOTOPMeTaHCYJIEQoHaATA (CH) B BUIE
KOPMUHEBOTO Macja.

LC/MS (Mmacca/zapsan, MH+): 514

[TpomMexyTouHOe coemMHeHue (C3) . MeTtmj—-9- (4-{ [ (3S)-1-(3-
bTopnpPOonWII) IUMPPOJIULOVH-3-MJI] OKCU } beHMII) -6, /- ournunpo—-5SH-

BeHz0 [ 7] aHHyJeH-3-KapOokCcuUIaT
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K pacTeopy 9-(4-{[(3S)-1-(3-dTOopnponmi) IMPPOJIUIVNH~ 3~

W] okcu}deHus) -6, 7-aurnagpo-5H-6eH30 [ 7] aHHYJIeH-3-U1JI—
TpudTOopMeTaHCyJIbdoHaTa (Ch) (10,1 o, 19,67 mMvmosab) B DMF (66 M)
u MeOH (33 ™) pobarasaam Pd(dppf)Cl2 (909 wMmr, 1,18 wMMmMoJb) U
OUU3ONIPONMIRTHUIaMUH (7,21 M) . UYepHyH CYCIEeH3UMKD KapOOHUIMPOBAJIMU
B aBTOKJIaBe npu 70°C B aTMmochepe CO mpm 5 Gap B TeueHme 5 uyaca.
PeaKUMOHHYIO CMeChb OUIIL TPORBAIIN, 3aTeM duIIETPAaT YaCTUYUYHO
KOHUEHTPUPORBAJM I[IPM I[IOHVWKEHHOM HabJiIeHMM. OCTaTOK pas3melIsaii MexXnoy
AcOEt m BoImo¥. OpraHMueckyn (aszy IOpoMeBalIM Bojow (2x 100 i),
BHCYyIIMBaJIM Han MgS04 UM KOHLUEHTPUPOBAJM IIPY I[IOHVXEHHOM IaBJIEHUN.
OcTaToK ouMmlajM C IIOMOIBI QI3MI-XpoMaTorpaduu C  BIIOUPOBaHUEM
rpagmuedToM DCM/ MeOH oT 100/0 mo 95/05 ¢ nojgyuenuem 7,13 T (86%)
MeTuI-9- (4-{ [ (3S) -1- (3-dpTopnponni) IMPPOJIUINH-3-1JI] OKCU } DEHWJI) —
6, T-ournagpo-5H-6eH30[7] aHHYJIeH-3-kapboKcuiaTa (C3) B BHUIE
KOPUUHEBOM CMOJIH .

LC/MS (Macca/zapsan, MH+): 424

[TpoMexyTouHOe COeIMHeHNne (A6) . 1-dTop-2-MeTOKCHU—-6, 7,8, 9-
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TeTparunpo-5H-0eH30 [ 7] aHHYJIeH—5-0H

o}

F

Cramua 1. 31uia-5- (2-9pTop—-3-MeTOKCUOEeHWII) IeHT—4—eHoaT

~o = NG
F )
K pacTBopy OpomMmoa [3-
(pTOKCUKAPOOHWI) NponuJl ] Tpubpenmnnpocpoumnd (30 r, 65,5 Mmosis) B THFE
(300 MJI) , OXJIaXIOEeHHOMY npu -78°C, onobaBJigasm

fuc (TpuMe TMJICUMIIWII) aMun kajausa (16 o, 80,45 wMMoJb) 3a 5 MMHYT.

OpaHXeByl CYCIeH3Mo IIepeMemmBaiM 1 uyac npu -78°C u mobaBiaim 2-
brop-3-MeTOoKCcUBeH3adbOerun (10 1, 65 MMOJIL). PeaKUMOHHOW CMecu
oaBaJiM IOOCTMYUL KOMHATHOM TeMIepaTyph Ha OIPOTSXEeHUM HOUM IIpU
epeMelliBaHuM . PacTBOopUTEIDb KOHILEHTPUPOBaJIN opu IIOHMXEHHOM

OaBJIeHMM, OCTaTOK mnorJjomaau B AcOEt (300 wmi), M[OPpOMBIBaAJM OBaXIEH

oucyarduTOoM HaTpusg, 10% (Bec/06.) BOOHHEM pacTBop (50 mi) .
OpraHmuecKyo dasy BEICYIIMBAJIU Hano ©6e3BOIHEIM Mgso4,

OMIILTPOBAJIM M KOHIUEHTPUPOBAJM IIPM IIOHMXEHHOM m»arJieHuM. OCTaTOK
oumMmaJM C IIOMOWEBK  QJsI-XpoMaTorpaduu C BJIOUPOBaAHUEM CMECHI
AcOEt/umkjorexkcada 10/90 ¢ mnoayueHmem 9 1© (55%) (E)-sTmi-5-(2-
dTop-3-MeTOKCHUbeHWII) IeHT-4—-eHOaTa B BUIEe XeJITOTO Macja.

LC/MS (Macca/szapsgrn, MH+): 253 cMmeck usoMeporB E/Z 69/31%

Cramgua 2. 3Tuia-5- (2-pTop-3-MeTOKCUOEHWII) IEHTaHOaT

~o o~
F o]

K pacrBopy (E)-31mMia-5-(2-0Top-3-MeTOKCHUPEHUII) IeHT-4—-eHoaTa
(8 r, 35,67 MMoOJIE) B nTa”HoJsie (100 M) pmoBamBiaim 10% PAd/C (100
MI') . UepHY CYCIIeH3MI TUOPOTEHN3UPOBAJIN B aBTOKJIaBe npu
KOMHaATHOM TeMIepaType B aTMocbhepe Bomopona mnpu 10 Bap B TeueHUe
24 uwvacop. Bseechb OQuiIbTpoOBalM, 3aTeM QUIBTPAT KOHLEHTPUPOBAJM IIPU
[IOHMXEHHOM JaBJIEHUM C TIoJydeHueM 8,9 1 (98%) »Tumia-5-(2-dTop-3-

STOKCMQ}GHMH)HGHTaHoaTa B BUIOe OeCLBEeTHOT'O MacJja.
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LC/MS (mMmacca/szapsrn, MH+): 255

Cragusa 3. 5-(2-0Top-3-MeTOKCHUOEeHWII) IeHTaHOBasd KMUCJIOTa

OH
\O/Q\/\/\'(

F o}
K pacTeBOopy 3»TUI-5- (2-0TOop-3-MeTOKCHUPEHWII) IeHTaHoaTa (8,9 1,
35,00 MmmMoOJIBE) B »TaHoJe (60 M) pmobamiadnam Bonmy (12 my) m NaOH 32%

(6 My, 72 MMOJIB) . 3aTeM OeJlyl CYCIIEH3UI IIepeMellMBalii B TeueHUue 2

yacoB npu 50°C. TIlocye oxJlaXmeHMs OO KOMHATHOM TeMIepaTypH
nodasyganm 100 1T Jbla M pPeaKUMOHHYK CMECh [IOOKUCIAIM BOIHHEM
pacTBOpPOM HC1 oo PH 3. IlomyueHHOE TBepIoe BEIeCTBO
OTOUJILTPOBHEBAJIM M BHCYIMBAaJIM C IHoJydyeHueM 7,9 1© (100%) b5b-(2-

brop-3-MeTOKCUGEHWJI) IEHTAaHOBOW KMUCJIOTH B BMUIOe OeJIoTO TBepIoTo

BemecTRBa .
LC/MS (Mmacca/3zapsan, MH-): 225
Cramuga 4. 1-dTop-2-MeTOKCU-6, 7,8, 9-TeTparunpo—-5SH-

BeHz30 [ 7] aHHyJeH-5-0oH (Ab6)
Q

F
HoGaBaanu 5- (2-9pTop-3-MeTOKCUOEHWMII) IeHTaHOBYK KucJoTy (4,8
v, 21,22 MMOJIL) K TpuUdTOpMEeTaHCYJLOOHOBOM kuMcJoTe (19 w™yi, 212

MMOJIL ) , OXJiaxImeHHOM mpu 5°C. KOPMUHEBHI PaCTBOP IIepeMelyBaJIu IpU

5°C B Teuenme 1 uyaca. HJobaBiuanamr Jien (100 1) m AcOEt (100 mi), a
3aTeM BOJIHHM pacTBop NaHCO3 @mo Tex mnop, TIoka pH He cran 7.
OpraHnueckyrn OGaszy BHCyllMBaJM Han MgSo04, OTQUJIE TPOBHBAJIM U
KOHUEHTPUPORBAJM I[PV IIOHVWXEHHOM NOaBJIEHUM C IoJiydeHueM 4,4 1 (99%)
l1-pTop-2-mMeTOoKCHU—-6, 7,8, 9-TeTparunpo-5S5H-0eH30 [ 7] aHHYJIeH-5-0OHa
(A6) B BUIEe KOPMYHEBOT'O MacJa.

LC/MS (Macca/szapsrn, MH+): 209

[TpoMeXxyToOUuHOEe COeMHeHNe (A7). 1-®Top-2-TMOpOokCcH-6,7,8,9-
TeTparunpo-5H-6eH30 [ 7] aHHYJIeH—5-0H

o]

HO
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K pacTrBsopy 1-bTop-2-MeTOKCU-6, 7,8, 9-TeTparunpo—5H-
BeHszso[7] a”dHyJeH-5-0oHa (A06) (6,2 v, 29,8 m™MMOJNE) B ToJyoJie (100
M) npobGaByasaiam Al1C13 (4,76 1, 35,7 MMOJBb). KOpMUHEBYK CYCIIEH3U

IepeMemmBal B TedueHuMe 1 uyaca npu 90°C. Ilocjie OXJIaXIeHUd 1O
KOMHAaTHOM TeMIepaTypH TOpAYyld CMechb BBUIMBaJIM B 900 T JemsgHoM
BOIOH. IlOJIYyUeHHOE TBepIoe BeleCTBO OTQWMJILTPOBHBAJNM, IIPOMHBAJIN
Bomo¥, 0,1 H. BOOHHM pacTBOpoM HCl ¥ BEHCymMBaJM C IIOJydeHmeM 5,3
r (92%) 1-dTop-2-TUmOpokcu-6,7,8, 9-Terparunpo-5H-0eH30 [ 7] aHHYJIeH—
5-oHa (A7) B BHUIOe OeXeBOI'O TBEepPIOI'O BelleCTBa.

LC/MS (Mmacca/zapsznm, MH+): 195

[TpomMexyTouHOe coemMHeHue (A8) . 1-dTop-5-0okC0O-6,7,8,9-

TeTparunopo—-SH-0eH30 [ 7] aHHYJIeH-2-UJI-2, 2—OUMEe TUJIIIPOoIlaHoaT

K pacTeopy l1-¢Top-2-runoporcu—-6,7,8, 9-Terparnopo—-5S5H-
Benso[7]a”dHyJeH—-5-oHa (A7) (5,3 », 27,3 MMOJB) B alleToHe (150

MJI) mobGaByganau K2C03 (3,77 v, 27,29 MMOJIBE) UM OMBaJloMJxXJopun (2,29

/3,36 M, 27,3 wMMOJIB) . OpaHXeBYyK CYCIEeH3UID IIepeMellMBaJiM B
TeueHVe 2 UYacCoB IIpM KOMHATHOM TeMIepaType. TBepIHe BeMecTRBa
OTQUJIETPOBHEBAJIM M 3aTeM I[IpOoMHBaJ M aueToHoM (10 wi). OwuabTpar

KOHIEHTPUPOBAJM IIPM TIIOHMWXKEeHHOM »HaBJjleHMM. K TI[IOJYUYEeHHOMY OCalKy
nobasuaanm AcOEt (100 mi1) m Bomy. OpraHMUeckyln (a3y BHECYIMBAJIMU

Han MgS04, OTOMILTPOBHBAJIY ¥ KOHIEHTPUPOBAJIM IIPY ITOHMXEHHOM

OaBJIEHUA C [IOJIYUEHMEM 7,2 T (95%) 1-pTop-5-okco-6,7,8,9-
TeTparuapo-5S5H-0eH30 [ 7] aHHYJIeH-2-WJI-2, 2—OVME TUJIIIpOIIaHoaTa (A8) B

BUIoe DeXeBOI'O TBEepHOI'O BelecTBa.

LC/MS (Macca/szapsnm, MH+): 279

[TpoMexyTouHOe coegmMHeHne (B4) . 4-dTOopP-9-
(TpudTOPMETAHCYJIEQOHUIIOKCH ) —6, /T-Iurnapo—-5H-6eH30 [ 7] aHHYJIeH-3-1JI—

2, 2-OVMeTUJIIIPOIlaHOoaT
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K pacTBoOpyY 1-¢Top-5-okco-6,7,8, 9-Terparmngpo—-5H-
©eH30 [ 7] aHHYJIeH-2-WUJI—-2, 2—-OUMETUJIIIpOIIaHoaTa  (AS8) (2,05 o, 7,37

MMOJIE) B DCM (50 M) no kamsaMm po®aeidiau nupuamea (0,93 s, 11,05
MMOJIb) M aHTHUIPUIO TpUdTOpMeTaHCYJIbOOHOBOM KMCJIOTH (2,5 wmiu, 14,73
MMOJIB) B aTMochepe aproHa. PeaKUMOHHYK CMeCh IIepeMellMBaji IIPU
KOMHATHOM TeMIlepaType B TeueHMe 2 YacoB M pobarjsaiau Jjen (100 ).
dasel pazmesidiy, BOIOHYI OGasy IpoMEBaJM C HoMombild DCM m coOpaHHHE
opraHudeckue OGas3bs BHCyIMBaJM Han MgS04, OouibTpoBajM M BHIIAPUBAJU
non gnmabJjieHMeM. OCTaTOK OUMIAJM C IIOMOWBID QJIsm-xXpoMaTorpadum cC
DIIIOUPOBaHNEM DCM C [IOJIyUYeHVEM 2,5 T (83%) 4-pTOopP-9-
(TpudTOPMETAHCYJIBEOOHUIIOKCH ) — 6, 7T-ourmuapo—5S5H-0eH30 [ 7] aHHYJIeH—3-UJI—
2, 2-ouMeTuinpoliaHoaTa (B4) B BuIe XeJITOT'O Macja.

LC/MS (macca/3apsm, MH+): 411

[TpoMeXxyToOUuHO e coeIMHeHMe (Ce) . 4-dTop-9-(4-{[(3S)-1-(3-
dTOoPNPONMII) IUPPOJIUIONH-3-WJI] OKCU } beHMII) -6, 7T-ourunpo—-5H-

©eHz30 [ 7] aHHYJIeH-3-WJI-2, 2—-OUMe TUJIIIPOIIaHoaT

BUREN
>
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K pacTBOpY d-pTOopP-9- (TPpUdTOPMETAHCYJIE QOHMUIIOKCH) —6, 7—
ourunpo—-5S5H-0eH30 [ 7] aHHYJIeH-3-WJI-2, 2—-OVME TUJIIIpOIIaHoaTa (B4) (700
M, 1,71 Mmonb) m (S)-1-(3-dTopnponwui)-3-(4-(4,4,5,5-TeTrpamMmeTmnji—-
1, 3, 2-nmnokcabopojlaH—-2-1JI) PeHOKCH ) IMPPOJINIVHA (1) (595,72 MT,
1,71 mMMoJib) B OgmokcaHe (10 my) m Bome (0,5 mi) pmobamBidgiam Cs2C0O3
(1,17 o, 3,58 w™mosab) u Pd(dppf)Cl2 (139 wmr, 0,171 wMOJIB) .
PeakKlLUMOHHYK CMeCh IIepeMellMBaj M B TedeHMe 1 Yaca OpM KOMHATHOMU
TeMIIepaType ¥ pa3desyialM Mexny Bomo¥ u  AcOEt. Bomayo dasy

IIPOMEIB a&JIN c nomomeilno  AcOEt u coBpaHHEe OopraHMuUeCcKMe basu

BHICYMMBaJIM  Hanm  MgS04, bunbTpOoBaIM M KOHIEHTPUPOBAJM  IIPU
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[IOHVDKEHHOM  IaBJIEHUU. OcTaToK OuMmalM C I[IOMOWMEBI  KOJIOHOUHOM
XpoMaToTpadum C BimorMpoBaHueM DCM/MeOH/NH40H 28% 93/6,3/0,07 c
[IoJIydeHreM 0,55 T (67%) (d-pTOopP-9-(4-{ [ (3S)-1-(3-
bTopHPONWII) IUPPOJUOVNH-3-WJI] OKCU } beHWIT) -6, 7T-ourunpo—-5H-
BeH30 [ 7] aHHYJIeH-3-WUJI-2, 2-OUMeTUJIIIponaHoaTa (C6) .

LC/MS (Mmacca/zapsan, MH+): 484

[lpoMexyTouHOe coenmHeHme (D6). (8-Bpom—-4-pTop—-9-(4-{[(3S)-
1-(3-dbTopnponni) IMPPOJIUOVNH-3-WJI] OKCHU } beHWII) -6, /T-ournunpo—-5SH-

©eH30 [ 7] aHHYJIeH-3-UJI-2, 2—OUME TUJIIIPOolaHoaT
N
OQ ’\/\F
[o]
>HL° O‘

F

Br

K pacrBopy (4-0Top-9-(4-{[(3S)-1-(3-dTopnponni) IUPPOJIUINH~
3-mia]okcu}deHu) -6, 7-ourunpo-5S5H-6eH30 [ 7] aHHYJIEH-3-WUJI—-2, 2—
OVMeTuJnponaHoaTta (C6) (550 w™r, 1,14 wmmMmoJsie) B THE (30 w™I)
nofapyanu TpudbpoMmn noupuauHausg (404 mr, 1,14 MMOJIB) . PeakKUMOHHY
CMech IIepeMelmBajJM B TeueHMe 1 Yaca OpM KOMHATHOM TeMIepaType.
OoBaBaanu pacTBoOp IIuruigpodocdaTa ammoHms (NHAH2PO4) wu  AcOEt.
BooHyl a3y IIpOMEBaJIM C IoMombl AcCcOEt M CcoOpaHHYID OpPTaHMUeCKY
dazy BHCymMBaJIM Halg MgS04 u o¢uiabsTpoBaM. OpraHMUYecKyln (azy
KOHIIEHTPUPOBAJM IIpM IOHMXEHHOM HaBJIeHMM C nOojgydeHuem 0,63 T
(98%) 8-opoM—4-pTop-9- (4-{ [ (3S)-1- (3-dbTOopnponni) IMPPOJIUINH— 3~
W] oKCU}deHuJI) —6, 7T-aurnigpo—-5H-6eH30 [ 7] aHHYJIeH-3-UJI—-2, 2—

OVMe TuJpoliadHoaTta (D6) .

LC/MS (Macca/szapsan, MH+): 562

[lpoMexyTouHOe coenmHeHne (D7). 8-Bpom—-4-¢pTop—-9-(4-{[(3S)-1-
(3—0TOoPnpOnMII) INPPOJIUOVH-3-1JI] OKCK } beHMJT) —6, /T-ouTunpo—5S5H-

Benszso[7] aHHYJIeH-3-0JI
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K pacTBopy 8—-6poM—4-pTOop—-9- (4-{ [ (3S5)-1-(3-
bTopnpPOonWII) IUPPOJUIOVNH-3-WJI] OKCU } beHMIT) -6, 7T-ourunpo—-5SH-
©eH30 [ 7] aHHYJIeH-3-WUJI-2, 2—-OUME TUJIIIpOoIlaHoaTa (D6) (640 wMT, 1,14
MMOJIB) B MeOH (15 w™y1) gpgobGarjasgan NaOH (2 H., 2,84 w™ia, 5,69
MMOJIB) . PeaKUMOHHYK CMeChb IIepeMelMBaJiM B TedeHMe 1 Yaca IIpHU
KOMHATHOM TeMIlepaType M HoGaBJAIM 2 MJI 2 H. BOIHOTO pacTeopa HCI
n pH moBomomiM DO 5 C IIOMOmMBI BOOHOTO pacTBOpa XJopuIa aMMOHUA
(NH4AC1l) . PacTBOpUTEJb YyHalldJM IIpM IIOHMXEHHOM IaBJIEHUMM U OCTaTOK
normjiomanan B AcOEt. dasw pas3mesdagr M BOIOHYKL OGasy I[IpOMEBaliML C
noMomsio AcOEt. OpraHudueckue ©Gas3e OOBeIVMHANM WM BHCYWMBAJIM HaL
MgsO4, ouabpTpoBaJiM ¥ KOHLUEHTPUPOBAJM IIPM IIOHMXEHHOM HOaBJIEHUN.
OcraTok oumIaJin C [IOMOIIBIO KOJIOHOUHOM XpoMaTorpadun C
sinoupoBaduMeM DCM/MeOH: 95/05 ¢ nosyuenuem 0,47 T (86%) 8-0OpomM—4-
dTop-9-(4-{[ (3S)-1- (3-dTopHpPOonmMI) IMPROJIUIVNH-3-MJI] OKCHU } DeHWJII) —
6, T-ourngpo-5H-6en30[7] aHHyJiIeH-3-0oJia (D7) B BuUIEe Ceporo TBepOoIo
BelleCTBa.

1H AMP (400 MI'n, DMSO-d6, O ppm): 1,71-2,00 (m, 3 H) ; 2,20
(m, 2 H) ; 2,25-3,15 (m, 11 H) ; 4,50 (td, J=6,1 mu 47,5 Tu, 2 H)
; 4,92 (m, 1 H) ; 6,38 (d, J=8,5 Tu, 1 H) ; 6,71 (t, J=8,5 T, 1
H) ; 6,88 (d, J=8,8 T, 2 H) ,; 7,10 (d, J=8,8 Tu, 2 H) ; 9,93
(s, 1 H) ; 10,03 (m, 1 H)

LC/MS (Macca/szapsan, MH+): 478

[TpoMexyTouHOe coegmMHeHne (A9) . 1-dTop-5-okco-6,7,8,9-

TeTparuapo-5S5H-0eH30 [ 7] aHHYJIEeH-2-MII-TPUPTOPMETaHCYJIBPOHAT

o]
Fo @
F5—S-0

F O F

K pacrTeopy l1-bTop-2-runporcu-6,7, 8, 9—-rerparmopo-5H-
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Benszso[7]a”dHyjeHd-5-oda (A7) (5,5 r, 28,32 mvmoasr) B DCM (35 i) u
JyTHUOrHe (6,66 M, 56,64 MMOJIb), OoXJaxoeHHoMY opu 5°C B aTMmochepe
aproHa, »oBaBJAIM IO KallJaM aHTUApul TpUdTOopMeTaHCyJEOOHOBOM
KkucJoTe (9,30 mi, 56,64 MMOJIB), IPM STOM IOONEPXMEBas TeMIlepaTypy
or 10 mo 20°C. PeakKUMOHHYK CMeCh IepeMemvBaJy Ipu 5°C B TeueHue 1
Yyaca M 3aTeM IpM KOMHATHOWM TeMIepaType B TedeHMe 1 Udaca.
OoGaBaanm Jen (50 1) M B3BeCchb pal3mdesiaIM Mexny Bomou m DCM.

OpraHMueckyrn ¢aszy IIPpOMEBaJM BOOHEM pacTBopoM NaHCO3, BHCyMMBAaJKU

Han Mgso4, bnis TPpOBAJIU u KOHLIEHTPUPOBAJIN npu IIOHMXEHHOM
OaBJICHUN . OcTaTok OUMIIAaJIN C T[IOMOIIL IO dJzm-xpoMaTorpadun c
sJonpoeadueM DCM ¢ nojgyyeHumem /7,05 1 (76%) l1-dTop-5-okco-

©6,7,8,9-Terparungpo-5H-0eH30 [/ ] aHHYJIeH—2-JI—
TpudTOopMeTaHCyJEQoHaTa (A9) B BUIOEe KOPMUHEBOT'O Macla.

LC/MS (Mmacca/3zapsan, MH+): 326

[lpoMeXxy TOUHOE coeIVHeHUEe (A10) . MeTmi-1-dTop-5-0KCO-

6,7,8,9-rerparunpo-5H-6eH30 [ 7] aHHYJIeH-2-KapBOKCUJIAT

o
5
O F
K pacTBOpRY 1-¢Top-5-okco-6,7, 8, 9-Terparunpo-5H-
©eH30 [ 7] aHHYJIeH-2-UJI-TpUPTOpPMeTaHCyJIkdoHaATa (A9) (7 1, 21,46

MMOJIB) B DMF (20 M) m MeOH (40 wj) pobasisanu  Pd(dppf)Cl2
(991,51 wMmr, 1,29 MMOJIBE) ¥ IuMs3onponuiIsTuiIaMvH (7,5 MiI). UYepHYD
CYCIIeH3UI KapOOHMIMPOBaIM B aBTOkJaBe mpu 70°C B arMochepe CO mpu
5 Bap B TeueHue 18 Yaca. PeaKUMOHHYK CMeChb OQUIBTPOBAJM, 3aTeM
dUIETPaAT UYaCTUMUHO KOHIEHTPUPOBAJIM IIPU IIOHWKEHHOM nHaBJeHuMn. K
NOJIYyUeHHOMY ocanky pnobasisanm AcOEt m Bony. OpTaHMUecKyn oO(asy
OpoMEBaJIM BomoM m 0,5 H. BOOHEM pacTBopoM HCl, BHCymMBaJM Han
MgS0O4, OouIBETPpOBaIM ¥ KOHIEHTPUPOBAJIM IIPM TIOHMXEHHOM HOaBJIeHUN.
OCTaToK ouMIajM C I[IOMOWBH QJBMI-XpoMaTorpadmm C 3JoUpoBaHveM DCM
Cc noJjydenveM 3,4 1 (67%) Mermyi-l-oTop-5-0kKCO-6,7,8,9-TeTparunpo-
5H-6eH30 [ 7] aHHyJIeH-2-Kapbokcuiiara (A10) B BHUIE OeCUBEeTHOT'O
MacJja.

LC/MS (Mmacca/szapsan, MH+): 237
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[TpoMexyTouHOe coegmnHeHne (B5) . MeTtnn-4-¢Top—-9-

(TpUdTOPMETAHCYJIEQOHUIIOKCH ) —6, /T-aurnapo—-5H-6eH30 [ 7] aHHYJIeH-3—

KapboKkCcuiaT
o F
P
_SQ F
Q "o
L)
@]
O F
K pacTrBopy MeTuIi-1-pTop-5-okco-6,7, 8, 9-TeTparmopo-5H-
©eHsz0 [ 7] aHHyJleH-2-KapbokcuiuaTa (Al10) (1,15 1, 4,87 wmvmosws) B THF
(25 MJI) , OXJIaXIEeHHOMY npu -10°C, Do0arJIaJIn 10 KaljisaMm

Buc (TpuMe TMIICUIMWII) aMun kaqausg (1,94 o, 9,74 mmosws), a 3areM N, N-
Buc (TpudTOPME TUIICYJIbQOHMII) aHUJIMH (1,95 T, 5,35 MMOJIB ) .
PeaKIMOHHYIO CMeChb IepeMemmBaM B TeueHue 30 MuHyT npu -10°C u 20
YacoB IpM KOMHaTHOM TeMIepaType. PeaKUMOHHYK CMeChb OXJIaxXOajM IO
0°C m mobamasayiu Bomy (500 mu) m AcOEt (200 mi) . OpraHuueckyio Gasy

BHICymMBaaM  Han  MgSO4, bumbTpoBaIM M KOHIUEHTPUPOBaJ M  IIPpU

IIOHVDKEHHOM OaBJIEHUN . OcTaTok ouuIaJIn c [IOMOIIBIO biom-
XpoMaToTrpaduu C BJoupoBaHueM DCM ¢  nojgydeHmem 1,25 1 (69%)

MeTuII—-4-dTop—9- (TpUdTOPMETaHCYJIbEOOHUIIOKCHK ) —6, /- ouTunpo—5S5H-
BeHz30 [ 7] aHHyJeH-3-KapbokcuiaTa (B5) B BUIE  MacJja, KOTOpoOe
OpuMeHsaIM 0e3 OUMCTKM Ha CJeOyKIel CcTaouu.

LC/MS (Mmacca/szapsrn, MH+): 369

[lpoMexyTouHOe coemmHeHue (C7). Merumn-4-¢pTop—-9-(4-{[(3S)-1-
(3—dTOopPNpPOnNII) INPPOJIUOVH-3-1JI] OKCK } beHWJT) —6, 7T-ouTunpo—5H-

BeH30 [ 7] aHHyJeH-3-KapbokcuiaT

o’C A
)
s )

K pacrBopy MeTuiI-4-¢0Top-9- (TpUdTOpMEeTaHCYJIEQOHUIIOKCH) =6, 7—

F

ourunpo—-5S5H-6eH30 [ 7] aHHyJIeH-3-KapOokcuiaTa (B5) (1,53 T, 4,15

MMOJIb ) , (S)-1-(3-¢pTopnponwmiu)-3-(4-(4,4,5, 5-rerpamernii-1, 3, 2-
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orMokcabopoJlaH—-2-1Jl) PeHOKCH ) IupposmanHa (1) (1,60 o, 4,57 ™MMOJB)
B nuokcaHe (10 mu) m Bome (0,5 M) B aTMochepe aproHa noBaBJIAIIM
Pd(dppf)Cl2 B xkomruiexkce c¢ DCM (191,98 wmr, 0,25 MMmoss) m Cs2CO3
(2,85 1, 8,72 MMOJIL) . PeakKLUMOHHYI CMeCh IepeMemmBajM nopu 80°C B
TedyeHre 1 daca. Ilocye OXJaXIeHMs OO KOMHATHOM TeMIepaTypH
PEaKLUMOHHYI CMeCh BHIIMBAJIM B CMechkb BOIOe (20 Mi) m AcOEt (50 wmi) .
OpraHnueckyn OGasy IIpOMHEBAaJM COJIEBEM pPacTBOPOM, BECYNMBaJM Hal

MgS04, o¢uinbpTpoBaJiM Ha LUeJIMTe M KOHLEHTPMPOBAaJIM I[IPU IIOHWXEHHOM

OaBJIeHUN . OcTaToKk  ouuialu C TIIOMOIBKL  QJIBI-XpoMaToI'paduu c
DIIOUPOBaHUEM IPOCTEM M30IIPONIMIIOBEIM sdupomMm/MeOH 95/05 C
[IOJIyUYeHEM 0,7 T (39%) MeTuII-4-bTop—-9- (4-{ [ (3S5)-1-(3-

bTopnpPOonWII) IUMPPOJIULOVH-3-MJI] OKCU } beHMII) -6, /- ournunpo—-5SH-
BeHzo [ 7] aHHyJeH-3-kKapbokcuiaTa (C7) B BUOE XeJITOI'O Macja.

LC/MS (Mmacca/3apsm, MH+): 442

[IpoMexyTOUHOe coenMHeHNre (D8) . MeTmi-8-0poM—4-pTop-9- (4-
{[(3S)-1-(3-dTopHnponny) INPPOJIUOAUH-3-UJI] OKCHU } DeHWJII) =6, 7T-OUTUOPO—

5H-6eH30 [ 7] aHHyJieH-3-KapbokcujaTa I'MIPpoOpOoMAL
O’[:N/\/\F
v
Br
6 )
O F
K pacTBOpPY MeTuI-4-pTop—-9- (4-{ [ (335)-1-(3-
GTOPNPONWII) IUPPOJIUOVNH-3-WJI] OKCU } beHUII) -6, 7T-ourunpo—-5H-
BeHszo [ 7] aHHyJeH-3-kKapbokcuiaaTa (C7) (900 mr, 2,04 wmMoab) B DCM
(30 m1) moBaBiganu Tpubpomun noupuomHmsga (880,11 Mr, 2,75 MMOJIB) .
PeakUMOHHYI CMeCh IllepeMellMBaJld B aTMocdepe apl'oHa B TeueHue 30
MUHYT TIIPM KOMHATHOM TeMlepaType. TobaBadaiam Bonmy (30 mMi), 3aTem
opraHMueCKyrR Gaszy BHCymMBaM Haln MgS04 ¥ KOHLUEHTPUPOBAJM IIPU
[IOHVDKEHHOM HNAaBJIeHUM . I[lOJIydeHHYK MepeHTy OuMllalii C IIOMOWBK (QJIDI-
XpoMaToTrpadum C SIUMPOBaHMeM TpalMedHToM DCM/MeOH oT 100/0 mo
95/05 ¢ mnogayuenmem 0,8 T (63%) MeTUI-8-0poM—4-9Top-9-(4-{[(33)-
1-(3-dbTopnponni) IUPPOJIUIOVNH-3—WJI] OKCHK } beHWII) -6, 7T-ourunpo—-5H-

BeH30 [ 7] aHHyJleH-3-Kapbokcuiara ruopoBpoMuna (D8) B BUIE

OpPaHXeBOW MepeHTH.



271

LC/MS (mMacca/zapsarn, MH+): 520

[TouMepEL

[Mpumep 1. 5-14-[(38)-1- (3-dTOopnponni) INPPOJIUANH- 3~
mi] okcupeHmi] —-6- (d-ruagpokcudeHmi) -8, S—nurunpo—"7/H-

BeHszo[7] aHHYJIeH-3-0JI

I

Q

O OH
&

HO.

U

Criocof A.

K pacrBopy 8-6poM—9-(4-{[(3S)-1-(3-dbTopnponni) IMppoJIMONH—-3—
uialoxcu}denmy) -6, 7T-ourunpo-5H-0eH30 [ 7] a"HHyJeH-2-oJla (D2) (80 wMr,
173,8 MKMOJIL) B OMOKcaHe/Bome (80/20; o06./06.; 4 wMi) npobaBiidin
4-TUIPOKCUDPeHUIIOOPOHOBYI  KMUCJIOTY (23,97 w1, 173,77 MKMOJbL),
Cs2C03(119,02 wmr, 364,92 wMxmoJb) u Pd(dppf)Cl2 (8,51 M1, 10,43
MKMOJIb ) . PeaKUMOHHYK CMeChb IOoOBeprajiM MUKPOBOJHOBOMY OOJIYUeHUIO
npu 90°C B TeueHre 30 MMHYT ¥ OUMmaJM C IIOMOMBI KOJIOHOUHOM
XpoMaToIpaduu C BJIOKUpoBaHueM TIpaameHToM MeOH B DCM (oT 0% @;o
10%) C TOJIYUYeHMeM TBepmoT'0 BelleCTBa, KOTOpOe  IOIIOJIHUTEJILHO
ouMmaJiM Ha KOJIOHKe C CHMJIBHOM KaTMOHOOOMeHHOM cMoJioM (SCX) ¢
nojgyueHmeMm 58 wMr (71%) 5-[4-[(3S)-1-(3-dTopnponui) IUMPPOJIUOANH-3—
uin] okcupeHmi] —-6- (4-rugpokcudeHmsi) -8, 9—nurunpo-"7H-

Benszso[7] a”HHyJIeH-3-0JIa.
[MTpumMep 3. 5-14-[(3S)-1- (3-dTopnponui) INPPOJIUOANH- 3~

min] okcupenmi] —-6- (1H-mumon—-5-wmi) -8, 9—nurunpo-7/H-0eH30 [ 7] aHHYJIeH—

o
) H/
hoQ

K pacterOopy 8-06poM—-9-(4-{[(3S)-1-(3-0bTOopnpOolnil) INPPOJIUONH- 3~

3-o0J
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W] okcu} deHms) -6, 7T-ournapo-5H-6en30 [ 7] aHHYyJIeH-2-0oJa (D2) (80 wr,
173,8 MKMOJIL) B OMOKcaHe/Bome (80/20; o06./006.; 4 M) Do6aBidin
5-MHIOOJIMJIOOPOHOBY KMCJIOTY (30,77 MI, 191,15 MKMOJIb ) ,
Cs2C03(119,02 wmr, 364,92 wmxMoJdb) u Pd(dppf)Cl2 (8,51 wmr, 10,43
MKMOJIE ) . PeaKUMOHHYK CMeChb I[IOoOBepraljiM MUKPOBOJHOBOMY OOJIyUeHUIO
npyu 90°C B Teuvenre 30 MMHYT ¥ OUMmadM C IIOMOMBI KOJIOHOUHOM
XpoMaTorpadum C »BJoUpoBaHueM IpamueHToM MeOH B DCM  (oT 0% 1o
10%) C IOoJIydeHMeM TBepOor'o BelleCcTBa, KOTOpOoe  IOIIOJHUTEJLHO
ouMIaJiM Ha KOJIOHKe C CUMJBbHOM KaTMOHOOOMEeHHOM cMoJiom (SCX) c
nojiyyeHueMm 12 M (14%) 5-[4-[(3S)-1-(3-QTOopnpOolni) INPPOJIUOANH- 3~
min] oxkcupeHmi] —6- (1H-munosi—5-wmi) -8, S—nurunpo—-/H-0eH30 [ 7] aHHYJIeH—
3-oJa.

[Tpumep 4., 6- (2-Xjop-4-dTopdbenny) -5-[4-[(3S)-1-(3-
dTopnponnil) IUPPOJIUANH-3-1J1] okcubeHns ] -8, 9—nurunpo-7H-

BeHz30 [ 7] aHHYJIeH-3-0JI

I

F
0)
OYal
HO. O‘ |

K pactrOopy 8-6pomM—-9-(4-{[(3S)-1-(3-dbTOopnpOonmi) IMppOoJIUINH~ 3~
W] okcu}deHus) -6, 7-ourngpo-5H-6en30 [ 7] aHHYyJIeH-2-0oJa (D2) (80 wmr,
173,8 MKMOJIL) B OMOKcaHe/Bome (80/20; o06./006.; 4 wMiI) DobaBiidin
2-xJop-4-dpTopdeHMIOOPOHOBYK KMcJoTy (23,10 w™mr, 132,50 MKMOJEB),

Cs2C03 (119,02 wMmr, 364,92 wMmrmoJib) M Pd(dppf)Cl2 (8,51 mMr, 10,43

MKMOJIB) . PeaKLUMOHHYI CMeChb I[IOoOBeprajld MMKPOBOJIHOBOMY OOJIYUSHUIO

npu 90°C B TeuvenHre 30 MMHYT ¥ OUMmaJM C IIOMOMBID KOJIOHOUHOM
XpoMaToIpaduu C BJOMpoBaHueM IpammeHToM MeOH B DCM  (oT 0% 1o
10%) C IOJIYUYEeHMEeM TBEepOOT'O BelecTBa, KOTOpoe  IOOIOJIHUTEJILHO
ouMmaJiM Ha KOJIOHKe C CUMJIBHOM KaTMOHOOOMeHHOM cMoJiou (SCX) ¢
nojgyueHuem 50 wmr  (74%) 6- (2-xJyjop-4-dTopdbenni) —-5-[4-[(3S)-1-(3-
GTOPHIPONIWII) IUPPOJIUOVH-3-WJI] OKCUPeHWII] -8, 9—nurmunpo-"7H-

Benszso[7] a”HHyJIeH-3-0JIa.

[MpumMep 5. 6— (2-Xjop-4-dTopdbenni) -5-[4-[ (3S)-1-(3-
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GTOPHIPONWII) IUPPOJUOVH-3-WJI] OKCUPeHWII] -8, 9—nurunpo-"7H-

Benszso[7] aHHYJIeH-2-0JI

o
oXa
OO

K pacrtBOopy 8-06poM-9-(4-{[(3S)-1-(3-0bTOopnpOonui) IMPPOJIUONH- 3~
il oxkcu}ldenus) -6, /-ournngpo-5H-6eH30 [ 7] aHHyJIeH-3-oJia (D4) (60 wmr,
130,33 MKMOJIB) B JIMokcaHe/Bome (80/20; 06./06.; 3 MiI) pobaBidiu
2-xJjop-4-dTopdeHNMNIOOPOHOBYK KMcJOoTy (23,43 wMr, 130,33 MKMOJB),
Cs2C0O3 (89,26 wmr, 273,69 wMmxMmoJb) u Pd(dppf)Cl2 (6,39 wmr, 7,82

MKMOJIBL) . PeaKLUMOHHYID CMeCh I[IOIBepTrajiM MUKPOBOJHOBOMY OOJIYyUEHMIO

npu 90°C B TeueHMe 1 UYaca U OUMmANY C IIOMOIBI KOJIOHOUHOMN
XpoMaTorpaduy C 3SIOMPOBaHMEM I'pPaIMeHTOM MeTaHOoJa B IOUXJIOpMeTaHe
(o 0% oo 10%) C IOJIydeHVEeM  TBepmoI'o BellecTBa, KOTOpoe
OOIOJIHUTEJIEHO  OuMIlajJM Ha KOJIOHKe C CUMJIBHOM KaTMOHOOOMEeHHOM
cMoOJIoV ¢ noJaydenmeM 52 wMr (78,2%) 6-(2-xJjop-4-dpTopdenmyr) -5-[4-
[ (3S)-1- (3-pTOopHnponnl) IMPPOJIUINH-3-1JI] OKCHubeHMII] -8, 9—-guruopo—-7H-
Benszso[7] a”HHyJIeH-2-0JIa.

[MTpumMep 9. 6- (2-0dTop-4-MeTundpeHmJ) —5-[4-[ (35)-1-(3-
dTOoPHNPONWII) IUPPOJIUIOVNH-3-WJI] OKCUOeHWII] -8, 9—nurunpo-"7H-

BeHszo[7] aHHYJIEeH-2-0JI

§I
s
O

K pacreropy 8-06poM—-9-(4-{[(3S)-1-(3-bTOopHnpOonnil) INPPOJIUONH- 3~
W] okcu}deHus) -6, 7T-aurnapo-5H-6eH30 [ 7] aHHyJIeH-3-oJa (D4) (60 wmr,
130,33 MxMOJIL) B IuokcaHe/Bome (80/20; 006./06.; 3 M) DobaBidnu

2=-0TOop—-4-MeTUIIQPeHMIIOOPOHOBYK KMHCJOTY (22,99 wMmr, 143,36 MKMOJB),
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Cs2C03(89,26 wMr, 273,69 wmrkMoJb) u Pd(dppf)Cl2 (6,39 wmr, 7,82

MKMOJIL ) . PeakKIMOHHYI0 CMecChb HarpeBaJm npu 80°C B Teuenme 1 uyaca u
ouMmasM C I[IOMOmMBI KOJIOHOYHOM xXpoMaTorpadmm C  BJIOMPOBaHUEM
rpanueHToM MeOH B DCM (orT 0% mo 10%) C [OJy4dYeHMEM TBEPIOTO
BelleCTBa, KOTOpOe IOIOJIHUTEJIBHO OuMIaliM Ha KOJIOHKe C CUJIBHOU
KaTMOHOOOMEHHOM CMOJIOM C [OoJydeHMeM 52 wMr (82%) 6-(2-dTop-4-
MeTuIheHmII) —5-[4-[ (35) -1- (3-OTOPIPONMII) IUPPOJIUINH— 3~
mi] oxkcubpeHmi] -8, 9-gurunpo-7/H-0eH30 [ 7] aHHyJIeH—-2-0JIa.

[MTpumep 11. 5-14-1(3S)-1- (3-dTOopnponni) IMPPOJIUOANH- 3~
nui] oxkcupeHmii] —-6- (d-rugpokcudbeHmsi) -8, S—ourunpo—"/H-

BeHsz30[7] aHHYJIeH-2-0JI

Q/\/\
Q3
o g

K pactrOpy 8-6pomM—-9-(4-{[(3S)-1-(3-dbTOopnpOonmi) IMPPOJIUINH~ 3~
] okcu}ldeHus) -6, 7-ourngpo-5H-6eH30 [ 7] aHHyJIeH-3-0oJa (D4) (60 wmr,
130,33 MKMOJIb) B IuokcaHe/Bome (80/20; o06./006.; 3 M) nobaBJidiu
(d-TuppokcudeHmsI) 6opoHOBYKL kucjory (17,98 w™mr, 130,33 MKMOJB),
Cs2C03 (89,26 wmr, 273,69 MrMmMoJb) u Pd(dppf)Cl2 (6,39 wMmr, 7,82
MKMOJIE ) . PeaKUMOHHYK CMeChb IIOIOBepraliM MUKPOBOJHOBOMY OOJIyUeHUO
npu 90°C B TeueHme 40 MMHYT ¥ BHUIMBaAJKM B BOOy. BomoHyon Odasy
MNPOMEBAJIM pacTBopoM DCM/MeOH (95/5; 06./06.) ¥ opraHUuecKue
SKCTPAaKTH BHCyIIMBaJM Haln MgS04 M KOHUEHTPUPOBAJNM [IPU IIOHWXEHHOM
DapjieHMM. OCTaTOK OUMIIaJM C I[IOMOMBI KOJIOHOYWHOM XpoMaTorpadum cC
JIOMpoBaHreM TpanueHToM MeOH B DCM (oT 0% mo 10%) C IOJIyYeHMEM
TBEepOOT'O BEMeCcTBa, KOTOpOe NOINOJIHUTEJILHO OUMIaliM Ha KOJIOHKe C
CUMJIBHOM KAaTMOHOOOMEHHOM CMOJIOM C IIoJiydeHmeM 52 wmr (41%) b5-[4-
[ (35)-1- (3-dTOpPHPONWII) IMPPOJIUIANH-3-WJI] OKCHUbeHMII] —6— (4-
TuagpokcubenHn) -8, S—nurunpo-/H-0eH30 [ 7] aHHYJIeH-2-0Jia.

[MTpumep 21. 5-[4-[(38)-1- (3-dbTopnponmi) IMPPOJIUINH-3—

WII] OKCUIEeHWII] —6—MHOOJUH-5-1J-8, 9-nurnapo—-7/H-6eH30 [ 7] aHHYJIEH-2-0J
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K pacrBopy 8-0poM—9-(4-((3S)-1-(3-0TOopnpOonnil) IMPPOJIUONH- 3~
WI1) OKCH) deHuJI) =6, /T-ournagpo-5H-6eH30 [ 7] a"HHyJieH-3-oJia (D4) (50 wmr,
108,61 MxMOJIL) B JIMokcaHe/Bome (80/20; 06./06.; 3 MiI) DobaBidiu
5-(4,4,5,5-rerpameTusi-1, 3, 2-ouokcabopoiaH—2—W1JI) MUHIOJIMH (26,62
MT, 108, 61 MKMOJIb ) , Cs2C0O3 (74,39 wmr, 228,07 MKMOJIb ) u

Pd (dppf)Cl2 (5,32 wMr, 6,52 MKMOJL). PeakKUMOHHYK CMeCh IIOOBepIalix

MUKPOBOJIHOBOMY  OOGJIyUeHMI  [IpU 90°C B TeueHMre 45 MUHYT U
KOHLEHTPUPOBAJM I[IPU IIOHMXEHHOM »aBJieHMM. OCTaTOK OuMIaln C
IIOMOIILID KOJIOHOUHOM xXpoMaTorpaduu C DJoMpoBaHMEeM I'pagueHToM MeOH
B DCM (or 0% gpmo 10%) c noJjgyueHuemM 32 MI' (59%) 5-[4-[(3S)-1-(3-
GTOPHIPONNII) IMPPOJIUOVH-3-1JI] OKCUOEHUII] —6—MHOOJIMH-5-1JI—-8, 9-
ouruopo-7H-0eH30 [ 7] aHHYJIeH-2-0JIa.

[TpuMmep 25. 5-14-[(3S)-1- (3-dpTopnponui) IMPPOJUOANH-3—
min] okcupeHmi] —-6- (1-MeTu-3, 6-agurngpo-2H-nupuanu-4-wmi) -8, 9-

ourunpo-7/H-0eH30 [ 7] aHHYJIeH—2—-0JI

O
«
oS,

K pacrBopy 8-0poM—9- (4-((3S)-1-(3-dbTOopnpOonnil) IUPPOJIUONH- 3~
W) oKkCHu) eHuJI) -6, 7T-aurnagpo-5H-6eH30 [ 7] aHHYJIeH-3-0Ja (D4) (139, 3
Mr, 302,58 MKMOJE) B IOMOKCaHe (2 MJI) M BoIe (1 mi) pmob®aBigiam 1-
mMeTun—-4-(4,4,5, 5-terpameruii-1, 3, 2-nuokcabopojian—-2-mji) -1, 2, 3, 6-—
TeTparugponupuamH (81,01 wmr, 363,09 wMxMmomw), Cs2C03 (197,17 wmr,
605,15 MKMOJIb ) u Pd (dppf)Cl2 (13,28 MI, 18,15 MKMOJIBb ) .
PeakKIIMOHHYID CMeCh HaTrpeBaJgu TIpu 82°C B Teuenme 1,5 wuyaca wu

pas3neany Mexnoy Bomou M DCM. BonHywo (a3y IPOMEBAJIM C IIOMOmMBI DCM
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M opraHuYecKy® OGasy KOHLUEHTPHPOBAaJIM IIpM I[IOHWXEHHOM NOaBJIEHUN.
OcTaTok OUMINaJIN C IIOMOIIEBI0 KOJIOHOUHOM XpoMaTorpadum C
JIOMpoBaHreM TpanueHToM MeOH B DCM (oT 0% mo 10%) C IHOJIyYeHMEM
TBEepOOT'O BEMeCcTBa, KOTOpOe NOOINOJIHUTEJLHO OUMIaJiM Ha KOJIOHKe C
CUJIbLHOM KaTMOHOOOMEHHOM CMOJIOM C IIoJIydeHueM 63,7 wMr (44,2%) 5-
[4-[ (3S)-1-(3-dpTopHnpolnil) IUPPOJIUINH-3-1JI] OKCUbeHWMII] —6— (1-MeTmII—
3, 6—gurunpo-2H-nnpuanH-4-ui) -8, 9-ournnpo—-7/H-6eH30 [ 7] aHHYJIeH-2—
oJa.

[MpumMep 26. 5-14-1(3S)-1- (3-dTOopnponni) IMPpPOJIUOAUH- 3~
uin]oxkcupenmn] -6- (1,2, 3, 6-TeTparugponnpuini-4-wui) -8, 9-ourunpo-7H-

BeHs30[ 7] aHHYJIeH-2-0JI

HO I

K pacTBOpy CJIOXHOTO TpeT-0yTuioBoro soéupa 4-(5-{4-[(S)-1-
(3-0TOoPNPONNMII) IMPPOJIUOVNH- 3-MJIOKCU ] QeHUII } —2—-TUMOAPOKCU-8, 9—OIUTUOPO—
TH-0eH30IUKIIOTeNITeH— 6-1JI) -3, 6—aurunpo-2H-nupuanH-1-kapOoHOBOM
KMcJoTH (npumep 24, 78,2 wmr, 138,97 wmMkMoJb) B MeOH (1,5 w)
nobamsjyaau HC1 (120 wMwrj, 4 H. pacTBOp -OMOKCaHa). PeaKUVMOHHYD
CMech IepeMemMBaJM IpM KOMHATHOM TeMIepaType B TedeHMe 2,5 yaca

M KOHIEeHTpHMpoOoBaJlIM IIpM TIIOHMXEeHHOM IaBJIEHUN. OcTaTok ouMmagu C

[IOMOIMBID  KOJIOHKM C CUJIBHOM KaTMOHOOOMEHHOM  CMOJIOM (SCX) C
[IoJIydeHreM 60,9 MI (94,7%) 5-[4-1(38)-1-(3-

bTopnponnI) IMPROIUIVNH-3-MJI] oOKCudeHmI] -6- (1,2, 3, 6—
TeTpaluIpOIUPUIOINH-4-1i) -8, 9—-ournnpo-"7H-0eH30 [ 7] aHHYJIeH—-2—-0JIa.

[MpumMep 29. 6— (2-0Top-4-MeTOoKCUbeHMI) —5—-[4-[ (35)-1-(3-
GTOPNPONWII) IUPPOJUOVH-3-WJI] OKCUPeHWII] -8, 9—nurmunpo-"7H-

BeHsz0[7] aHHYJIeH-2-0JI
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K pacrBopy 8-0poM—9-(4-((3S)-1-(3-0bTOopnpOonnil) IMPPOJIUONH- 3~
W) okCcu) eHu) -6, T-ournagpo-5H-6eH30 [ 7] aHHYJIeH-3—-0JIa (D4) (125,5
Mr, 272,60 MKMOJEL) B IOMOKCaHe (2 MJI) M Bode (1 wi) »mo®aBiisdgiInM 2-—
dTop-4-MeTOKCUPEeHUIIOOPOHOBYK KUCJIOTY (66,73 Mr, 384,80 MKMOJB),
Cs2C0O3 (177,64 mr, 545,20 mrmoss) u Pd(dppf)Cl2 (11,97 wmr, 16,36
MKMOJIL ) . PeaKUMOHHYI0 CMecb HarpeBasm opu 90°C B TeueHue 1 dYaca u
pasiesianu Mexnoy Bomo¥ u DCM. BomHyo daszy OPOMBBaJM C IIoMombio DCM
M opraHuueckyn O(Gasy KOHLEHTPMPOBAaJIM IIPM I[IOHMWXEHHOM OaBJIEHUM.
OcrarTok ouunmaJn c IIOMOIIEBIO KOJIOHOUHOM XpoMaToIpadum C
BIIOMPOBaHMeM I'palveHToM MeOH B IpOCTOM OUMIBOIPONIMIIOBOM 3dupe (0T
0% mo 10%) C HIOJydeHMEeM TBEPIOOI'O BelleCTBa, KOTOpPOe IOIOJIHUTEJBLHO
ouMmaJIM Ha KOJIOHKe C CHJIBHOM KaTMOHOOOMEHHOM CMOJIOM C IIOJIydeHUEeM
78 MT (56, 6%) 6- (2-pTop-4-MeTOoKCUbeHMJI) —5—-[4-[ (3S5)-1-(3-
dTOPHNPONMII) IUPPOJIUIONH-3-MJI] OKCUOeHWII] -8, 9—nurunpo-"7H-
BeHszso [ 7] a”HHYyJIeH-2-0JIa.

[Tpumep 36. 5-14-1(38)-1-(1, l-oumerTepno-3-
dTopnpOonMJI) IUMPROIUIVH-3-MJI] OKCUDeHMJI] —6— (2-pTop—4-MeTUIOEeHWIT) —
8, 9—nurunpo-7H-0eH30 [ 7] aHHYJIEH—2—0JI

Crammusa 1. Tper-6yTui- (3S)-3-(4-{3-[ (2,2~
OMME TUJIIIPOIIAaHOWMII) OKCU] — 6, /T—-ourmapo—-5H-0eH30 [ 7] aHHYyJIeH-9—
Wi} beHOKCHU) InppoJManH-1-kapbokcuyatT (E1)

ot

o)

K pacTBoOpyY 9- (TpUdTOPMETAHCYJIEQOHMIIOKCHK ) =6, /—nurunpo—-5SH-
BeH30 [ 7] aHHYJIeH-3-WJI-2, 2-OUMeTHUIIIIponaHoaTa (B2) (6,56 1, 16,72

MMOJIb ) B IOMOKCaHe (45  w1) no0aBJIAJIn TpeT-0yTHmJI—- (3S)-3-[4-
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(4,4,5,5-rerpameTmii-1, 3, 2-1nokcabopoJiaH—2-WJI) PEHOKCHU ] IUPPOJIMINH—

l-xapbokcuimar (c) (6,51 ©», 16,72 w™moJp), Cs2C03 (23 w»ia, 34,50
MMoJiIE) m Pd(dppf)Cl2 (1,44 1, 1,67 wMMOJB). PeakKUIMOHHYK CMeCh
IepeMellMBaM IpM KOMHATHOM TeMlIepaType B TeueHue 24 UYacoB U
pazfenanu Mexny BomoM u AcOEt. BomHyon O®azy »KCTpaluMpoBalu C
IIOMOIIBIO AcOEt " OpTraHnuYeCKyo dbazy BEICYIIMEB aJIn Hano Mgso4,
OuIIETPOBANIM M KOHLEHTPUPOBAJM [IPU IIOHMXEHHOM HOabJjieHMM. OCTaTOK

oumMmaJ M C IIOMOIBI KOJIOHOUHOM XpoMaTorpadum C SIIOUPOBaAHMEM CMECLI

TenTada u DCM (60/40; o06./06.) c nojgyuyenuem 7,188 1T (85%) mTper-
OyTmii— (33) -3-(4-{3-[ (2, 2—-O0UMe TUJIIIPOIIaHOMJI) OKCU ] -6, 7T—-Ourmopo—5S5H-

OeH30 [ 7] aHHYJIeH-9-1Jl} DEeHOKCHU ) IUPPOJIMOMH- 1 -KapbokcuiaTa (E1) .
LC/MS (macca/zapsn, MH+): 507
Cramusga 2. TpeT-06yTmii—- (3S) -3- (4-{8-0pomM—3-[ (2, 2-
OVIMe TUJINIPOIIaHOMII) OKCU] =6, 7T-aurunpo-5S5H-6eH30 [ 7] aHHYJIeH-9-
Wi} QEHOKCH ) IUppoInIuH—-1-kapbokcuiaT (F1)

oy

)

O Br
W, 0

K pacTBOpPY TpeT-0yTui—- (3S) -3 (4-{3-[(2,2-
OMME TUJIIIPOIIAaHOMII) OKCU] — 6, /T—-ourmuapo—-5H-0eH30 [ 7] aHHYyJIeH—9—
Wi} deHOKCHU) NuppomManH-1-kapbokcuinara (E1) (7,18 ©, 14,20 ™MMOJB)
B THEF (60 wi) pmofarjsaim Tpubpomun nupunovHmsga (5,00 o, 15,62
MMOJIB) . PeaKIMOHHYK CMeCh IIepeMellMBaliM [IpM KOMHATHOW TeMIepaType
B TeueHMe 1 uUYaca U pasdesiaau Mexny Bomou ¥ AcOEt. BomuHyo ¢asy
DKCTPpaArMpoBaJarM ¢ IHOoMombn AcCOEt M opraHMueckyln O(asy BHCYIMBAJIU
Han  Mgso4, bunbTpOBANIML U KOHLEeHTPUPOBAJIN npu TIIOHVDKEHHOM

naBJeHVM. OCTaTOK OUMImAaNM C IIOMOWBI KOJIOHOUHOM XpoMaToTrpadmm cC

SJIOUMpoOBaHMeM cMechbild DCM m MeOH (96/4; 06./006.) c nojgydyeHueM 3,43
iy (41, 3%) TpeT-0yTui- (3S) -3- (4-{8-6pomM-3-[ (2, 2-

OVME THUJIITPOIIaHOWMII) OKCU ] — 6, /T—nurmapo—5H-0eH30 [ 7] aHHyJIeH—-9—
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W1} QEHOKCH ) INppOoJinInH—-1-kapbokcuiaTra (F1).

LC/MS (Mmacca/sapsan, MH+): 484 m 486 (M-BOC).

Crammusa 3. Tper-06yTui- (3S)-3-(4-{3-[ (2,2~
OVME TUJIIIPOIIaHOWMII) OKCU ] —8— (2—-pTop—4-MeTmiibeHnI1) -6, 7-ourmuopo—5H-

BeH30 [ 7] aHHYJIeH-9-1JI} DEHOKCHU ) IUPPOJIMAMH- 1 -~kKapbokcuiaT (G1)

K pacTBopy (38)-3-(4-{8-6pomM-3-[(2,2-
OVIMe TUJINIPOTIIaHOMII) OKCU] —6, 7T-aurunpo-5S5H-6eH30 [ 7] aHHYJIeH-9-
Wi} QEHOKCH ) IUPPOJIUAMH-1-kKapBbokcuiIaTa (F1) (500 MI, 855,37
MKMOJIB) B OMOkcaHe (5 M) mofaBiaanm 2-9dTop-4-MeTUJIQeHUIIOOPOHOBYIO
kucJjgoTy (150,89 mr, 940,91 wmxMmoJb), Cs2C03 (2,5 miu, 3,75 MMOJB)
n Pd(dppf)Cl2 (65,88 wmMr, 85,54 MKMOJIB) . PeaklMOHHYIO CMecChb
HarpeBaJu npu 80°C B TeueHMe 2 YaCOB U Pa3OeJIAJIM MeXOy BONOM U
AcOEt. BomHyw (¢asy DKCTparupopaJiM ¢ oMomeilo ACOEL M OpTraHUUeCKYD

basy BHCymMBaJ M Han MgS04, (uIbBTPOBaIM U KOHIUEHTPUPOBAJM IIPU

IIOHWXEHHOM  IOaBJIEHUM. OcTaToK ouMmAaJ M C  I[IOMOmBI  KOJIOHOUHOM
XpoMaToTrpadum C DBIOMPOBaAHMEM CMeCbl TelTaHa u DCM (50/50;
06./006.) ¢ nojgydeHmem 285 wmMr (54,3%) Tper-oyTmi- (3S)-3-(4-{3-

[ (2, 2-OMMe TUIIIIPOIIAaHOWII) OKCKU] —8— (2-pTop—-4-MeTuandeHMI) -6, 7—
ourmunpo—-5S5H-0eH30 [ 7] aHHYJIeH-9-1Ml} DeHOKCHU ) IUMPPOJININH—1 -
kapbokcuiaTta (G1l).

LC/MS (Macca/zapsan, MH+): 614

Cramma 4. 8- (2-0rop-4-MeTmndenn)-9- (4-{[ (3S) -nuppoInInH—-3—
W] okCcHU}deHus) -6, 7T-aurnapo—-5H-6eH30 [ 7] aHHYJIeH-3-UJI-2, 2—

OVMe TUJIIIPpOoIlaHoaTa I'MOPOXJIOpUIHAasa coJik (H1)
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'[\/NH HCI
o)
X8
o) li.“'i} F
.
K pacTBopy TpeT-0yTui— (3S)-3-(4-{3-[ (2, 2-
OVME TUJITIPOIIaHOWMII) OKCU ] —8— (2—-dpTop—4-MeTmiibeHnI1) -6, 7-ourmuopo—5S5H-
OeHs30 [ 7] aHHYJIeH-9-1Jl} DEeHOKCH ) IUppOoJIMOMH—- 1 -KapbokcuiaTa (Gl1) (295
M, 480,65 wMrMoJIB) B MeOH (5 wi) npofapiidiM XJIOPUCTOBOIOPOIHYIO
KUCJIOTY (4 H., 1,20 w1, 4,80 MMOJIB) . PeaklumMoHHYKD  CMeChb
IIlepeMellMBaj IIpM KOMHATHOM TeMIepaType B TeueHMe 2 UYacoB U
KOHLEHTPUPOBAJM IIPpM I[IOHMXEeHHOM HaBJIEHUM C IIOJIydeHMeM TBepHoTo
BelleCcTBa, KOTOpOe pacTupanm c DUV 30IPONIMUIIOBEM 30mupoM,
OMIIETPOBAIM M BECYNMBAaJIM C TIoJiydeHuem 221 Mr (59,5%) 8- (2-dTop-
d-MeTmadenut) —9- (4-{ [ (3S) ~IUPPOIUIMH-3-MJI] OKCHU } DeHUJI) =6, /-
ourmopo-5H-0eH30 [ 7] aHHYJIeH-3-WJI-2, 2—OUME TUJIIIpOollaHoaTa B BUIE
TUIpoOxXJIOpUIOHOM coJsm (H1) .
LC/MS (Mmacca/zapsan, MH+): 514
Cranmusa 5. 8- (2-0Top-4-MeTHndeHmJI) —-9- (4-{ [ (3S)-1-(3-

GTOPNPONaHOWII) IMPPOJIUOVNH-3-1JI] OKCU } beHMJI) — 6, 7T-ouTunpo—5H-

BeHz30 [ 7] aHHYJIeH-3-UJI-2, 2-OuMe TuJnponaHoat (J1)

o}

el
Q F
i )
%O
K pacrBopy 8- (2-dTop-4-MeTundeHnsi)-9- (4-{[ (3S)-nuppoInImnH~—
3-mn]okcu}deHus) -6, 7T-aurnapo-5H-6eH30[ 7] aHHYJIeH-3-1JI—-2, 2—
OMMeTHJIIIpornaHoaTa (HI1) (163 w~Mr, 317,34 wmMrMoOJIBE) B DME (3 M)
nobaBuanm 3-QpTopHnpolaHoByKL kucjotTy (30,76 wmr, 317,34 MkMoOJb), 4-
OVMe TUJIaMUHONIUPUIVH (121,15 MT, 952,02 MKMOJIb ) " 1-(3-

OVIMe TUIJIAMUHOIIPOIWII) —3-3TUJIKapOoOuuMmIa  I'MOPOXJIOPUL (76,84 wr,

380,81 MKMOJIBL). PeakKUMOHHYID CMeCh IIepeMelMBaJM IIpM KOMHAaTHOM
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TeMIIlepaType B TeueHMe 2 YaCOB UM pas3meldM Mexny Bomou u AcOEL.

BooHyl ¢aszy »BKCTparupoBaX C IHOIOMOmEBK ACOEL M opraHMUecKywn O(asy

BEHICyIIMBaJXM  Ham  MgSo4, bunpTpOBaIM M KOHIEHTPUPOBAJIM  IIpU
IIOHMKEHHOM IaBJjieHMM. OCTaTOK ouMmaJyM C I[IOMOWBK  KOJIOHOUHOM
XpoMaToTpadumM C SIOMpoBaHMeM cMeckbio DCM m MeOH (97/3; 06./006.) c

nojgyueHuemMm 180 mr (96,5%) 8- (2-dTop-4-mMeTuidpenmii) —9- (4-{[(33)-1-
(3-0TOPNPONaHOWII) IUPPOJIUONH-3-1JI] OKCK } beHMJT) — 6, /-ouTunpo—5H-
©eH30 [ 7] aHHYJIeH-3-WUJI-2, 2—-OUMeTUJIIIpolaHoaTa (J1) .

LC/MS (Mmacca/zapsn, MH+): 588

Crammusa ©. 5-[4-[(38)-1-(1,1-gumennTepno—3-
GTOPHPONINII) IUPPOJIUIVH- 3-UJI] OKCUGeHUII] —6— (2-dTop—4-MeTUIIOEeHUIT) —

8, 9—murunpo-7H-0eH30 [ 7] a”HHyJieH-2-0J (IC)
A
Q F
X8
A
K pacTBopy 8- (2-pTop-4-MeTmipenms) —-9- (4-{ [ (3S) -1-(3-
dTOopHPOnaHomII) IMPPOJIMONH-3-MUJI] OKCH } eHIMII) -6, /- OuTnopo—SH-
6enso 7] aHHyJIeH-3-WJ-2, 2-ouMeTuinponadoara (J1) (180 mr, 306,28
MKMOJIL) B IMSTMJIOBOM 20upe (5 M) mo®aBigaaIM aJlIioMOOeMTepUuI JIUTUS
(39,36 wMr, 918,84 MKMOJIb). PeaKUMOHHYK CMeCh IIepeMellMBaJid IIPpU
KOMHATHOM TeMIlepaType B TedeHMe 2 UYacoB, pas30aBiisajM C IIOMOULIO
DCM wu pmoBaBJalM pacTBOp OMC-TapTpaTa HaTpuUi-KaJludg (1 H.).
ObpazoBaHHOE TBepPIHOe BelleCTBO OQUILTPOBAJIM U QUILTPAT BHCYIMBAJN

Hanm  MgSo04, buIbTpOBaIM UM KOHIEHTPUMPOBAJM  IIPY  IIOHWKEHHOM

naBJeHVM. OCTaTOK OUMImAaN C IIOMOWmBI KOJIOHOUHOM XpoMaToTpadum cC

SJIOMpoOBaHMeM cMecbio DCM m MeOH (97/3; 006./00.) C OOJIydeHHeM 36
M (23,9%) 5-[4-[(38)-1-(1,l1-mumenTepno—3-0TOPIPONMII) INPROJIUMONH~

3-mn] okcupeHmi] —6- (2-dpTop-4-MeTundeHnI) -8, S—nurunpo-"7H-
Benszso[7]aHHyJeH-2-oJla (Ic).

MpumMep 39. 6— (3-XJyop-2-dTopdbenni) -5-[4-[ (33)-1-(3-
GTOPHPONIWII) IUPPOJIUOVH-3-WJI] OKCUPeHWII] -8, 9—nurmunpo-"7H-
Benszo[7] aHHYJIeH-2-0JI

Crammusa 1. 9-(4-{[(3S)-1-(3-dTOpPHPONMJI) INPPOJININH— 3~
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min]oxkcu}denus)-8-(4,4,5, 5-rerpametrnii-1, 3, 2-grnokcabopoJiaH—2—WJI) —

6, 7T-ournapo-5H-6en30[7] aHHyJeH-3-0oa (D'")

N/\v/\

&

K pacrtBOopy 8-6poM—-9-(4-{[(3S)-1-(3-bTOopnpOonmnil) IMPPOJIUONH~ 3~
ui]oxkcu}ldernus) -6, T-ournapo-5H-6eH30 [ 7] aHHYJIeH-3—-0JIa (D4) (2,03
r, 4,41 wMMmoJIB) B IOmMokcaHe (25 i) m Bome (10 ™) moBaBJAasu
4,4,4',4',5,5,5",5"-okTamernn-2,2"'-6u(l, 3, 2-guokcadbopoiiaH) (1,34
r, 5,29 wmmoJss), Cs2C03 (2,88 1©, 8,82 wMvosnb) u Pd(dppf)Cl2
(203,77 Mmr, 264,56 MKMOJIB) . PeaKIMOHHYI CMeCb HarpeBajJu npu 70°C
B TeueHMe 45 MMHYT UM pasmendanu Mexay DCM mu BomoM. dasw pal3nesisiu
1 opraHuueckyl ©Gaszy KOHLUEHTPUPOBaJM [IPpM IIOHWKEHHOM IaBJIEHUU.
OcTaToK CHadajla ouMmalM C [IOMOHmBK KOJIOHOYHOM XpoMaTorpadum cC
pJIoVpoBaHueM TpanueHToM MeOH B DCM (oT 0% mo 10%) C IOJIyUeHHMEM
HEeOUMIIeHHOT'O TBepHOoI'0 BRelecTBa, KOTOPOe IOIOJHUTEJIEHO OTIeJISNn
Ha Chiralpak AD 20 MKM C B»JOMPOBaHMEM CMeCbl TellTaHa, DTaHoJla U
TpusTUIaMmMida (90/9,9/0,1; o06./06./006.) ¢ nojgydeHuem 967 mr (43%)
5-{4-1(S)-1- (3-dTopnponuj) IUPROJIUINH-3-MJIOKCK] beHmsi}-6-(4,4,5, 5-
TeTpaMeTmJI[1, 3, 2] nuokcabopoyiaH-2-mJ) -8, S—nurunpo-"7H-
BeH30UUKIJIOTeNTeH-2-0oJia (D') .

LC/MS (mMmacca/szapsrn, MH+): 509

Crammusa 2. 6— (3-XJjop-2-dTopdbenni) -5-[4-[ (3S)-1-(3-
GTOPHNPONIWII) IUPPOJIUOVH-3-WJI] OKCUOeHWII] -8, 9—nurunpo-"7H-

BeHsz0[7] aHHYJIeH-2-0JI

JCZp’\v/\F

Yo
A0

K pacTreopy 5-{4-1(3)-1- (3-QTOpPIPOINI) INPPOJIMOAUH- 3~

niokcu] peumn}-6-(4, 4,5, b-rerpameruii[1l, 3, 2] nmokcabopoJilaH—2-WJI) —



283

8, 9—murunpo-7/H-OeH30LUUKIIOTEeNITEH-2—0JIa (D") (100,3 wMr, 197, 66
MKMOJIB) B 1OMokcaHe (1 wmia) m Bome (0,5 wi) pobGaBiaganm 3-XJIOp—2-
bropronbenson (60,83 wmr, 237,19 wMrMmoJBb), Cs2C03 (128,93 wmr,
395,31 MKMOJIb ) nu Pd (dppf)Cl2 (9,68 MI, 11,86 MKMOJIBb ) .
PeakKIIMOHHYID CMeChb HarpeBalnm npu 70°C B TeueHMe 6 UYacCoOB U
pazngenanu Mexnoy DCM m BomoM. BonHywo (a3y NPOMEBAJIM C IIOMOmMBI DCM
M oOpTaHuueckue ©Qas3b CYymIWUIM M KOHLUEHTPUPOBAJIM IIPU IIOHMKEHHOM
DabpjieHMM. OCTaTOK OuMllajM C I[IOMOIBI KOJIOHOYHOM XpoMaTorpadum cC
JIoMpoBaHueM TIpamueHToM MeOH B DCM (oT 0% mo 10%) C [OJIyYeHMEM
TBEPIOI'O BelleCTBa, KOTOPOe NONIOJHUTEJIBHO OuMIlaiM Ha KOJIOHKe C
CUJIbLHOM KaTMOHOOOMEHHOM CMOJIOM C IIoJiyuyeHreM 18 wmMr (18%) 6-(3-
xJop-2-pTopdenHms) -5-[4-[ (3S) -1- (3-dbTopOnponni) IMPPOJIUINH- 3~
ui]oxkcubenns] -8, 9-nurunpo-7H-0eH30 [ 7] aHHYJIeH-2-0JIa.

pumep 45. 1-0Top-6- (2-dTOop-4-MeTuandeHm)-5-[4-[(33)-1-(3-
dTopHNPONNII) IUPPOJIMANH-3-1JI] okCcubeHnI] -8, 9—nurunpo-7H-

BeHz30 [ 7] aHHYJIeH—-2-0JI

ST
(S
O

K pacTBOpPY 8-6poM—4-pTop-9- (4-{ [ (35)-1-(3-
dTOoPNPONWII) IUPPOJIUOVNH-3-WJI] OKCU } beHMII) -6, 7T-ourunpo—-5H-
Benzo[7]aHnyjeH-3-oJjila (D7) (60 M, 125,43 MKMOJIE) B IOMOKcaHe (1
MJI) M BoIe (0,5 w) nobaBagaam 2-0Top—-4-MeTHUIOeHMIIOOPOHOBYIO
KucJjgory (22,12 w~Mmr, 137,97 wMKMOJB), Cs2C03 (81,73 w~Mr, 250,85

MKMOJIB) M Pd(dppf)Cl2 (6,15 mMr, 7,53 MKMOJB). PeakKUMOHHYK CMeCh

HarpeBagu 1npu 80°C B Teuenme 30 MMHYT ¥ 00pa30BaHHOE TBepIoe
BelleCTBO dnIb TpOBAJIM u [IPOMEIB aJIN OMOKCAaHOM. duneTpaT
KOHIEHTPUPOBAJIM TIIPM TIIOHMXEHHOM IaBJIEHMM M OCTATOK OUMIMaJM C
IIOMOImBID KOJIOHOUWHOM XpoMaToTIpadum C BJIOMpoBaHMeM TI'paIlueHToM MeOH
B DCM (oT 0% pmo 10%) c noaydenmem 45 mr (71%) 1-dTop-6-(2-dTOp-

d-MeTmiberHwir) —5-[4-[ (33) -1- (3-dTopnponni) IUPPOJIUIVNH-3—
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min] okcupeHmi] -8, 9—-gurunpo-7/H-0eH30 [ 7] aHHYyJIeH—2-0JIa .

MpumMep 483. 6— (2-0Top-4-MeTmadeHm) —5-[4-[ (3S5)-1- (3~
GTOPNPONWII) IUPPOJUIOVH-3-WJI] OKCUOeHWII] -8, 9—nurmunpo-"7H-
BeH30 [ 7] aHHYJIeH-2-KapOOHOBasg KMCJIOTa

Criocot C

Crammusa 1. 8- (2-dTop-4-MeTuindeHmy) -9- (4-{ [ (3S)-1-(3-
bTopnPOnWII) IUPPOJUIOVH-3-WJI] OKCU } beHWIT) -6, 7T-ourunpo—-5S5H-

BeH30 [ 7] aHHYJIeH-3- M- TPpUOTOPMETaHCYJIEQOHAT

§IA
F
0]
o
SO T
o
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K pacTeropy 8- (2-dbTop-4-MeTuibeHMI) —9—- (4—-{ [ (3S)-1- (3~
OTOPHIPONNII) IUPPOJIMANH-3-1J1] OKCU } beHUII) =6, 7T-ourunpo—5H-
BeHz0 [ 7] aHHyJeH-3-0oJla (npuMmep 9, 840 mr, 1,60 wmMoser) B DCM (30
MJI) oOo0apJgnM NIUPUIVH (387,4 MKJI, 4,79 MMOJIb) Y aHTUIpun
TeudTOPMETaHCYJIEOOHOBOM KM CJIOTH (839,5 MKJI, 4,79 MMOJIB ) .
PeaKLMOHHYID CMeChb IIepeMellMBajiM IIpM KOMHATHOM TeMlIepaType B
TeueHre 16 UyacoB, BHUIMBAJM Ha Jiled U paslelisiy Mexnoy Bomou u DCM.
BomHyi da3y IIpOMHBalIM C I»OoMomeilo DCM M coOpaHHBE OpTaHMUecKUue
basel I[oCJemoBaTeJIEHO I[IPOMEBAJIM HAaCHIIEHHEM pacTeBopoM NaHCO3 wm
COJIEBEIM pPaCcTBOPOM. Opranmueckyin (Ga3y BHEHCyIMBaJaM Hano MgS04,
duIrTPpOBaIM U OUILTPAT KOHIEHTPUPORBAIM IIPU MIOHMXEHHOM HOaBJIEHUU C
nojiyuyeHmeMm 860 M (86, 6%) HeouumeHHOTO 8- (2-dTop—-4-MeTUJIQEeHWII) —
9-(4-{[(3S)-1- (3-0TOpPHPONWJI) IMPPOJIUINH-3-MJI] OKCHU } peHMUJI) =6, 71—
ourmunpo—-5S5H-0eH30 [ 7] aHHYJIeH- 3-MJII-TPpUOTOPMEeTaHCYyJIEQOoHAaTA .

LC/MS (Macca/zapsan, MH+): 622

Crammusa 2. MeTmn-8- (2-¢Top-4-MeTmandeHmy) —9— (4-{ [ (3S)-1-(3-
GTOPHIPONWII) IUPPOJIUOVNH-3-WJI] OKCU } beHWIT) -6, 7T-ourunpo—-5H-

BeH30 [ 7] aHHyJeH-3-KapbokCcuiaT
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O
(0]
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O
(0]
(0]
K pacTBopy 8- (2-pTop—-4-MeTuindeHmy) -9- (4-{ [ (3S)-1- (3~
bTopnPOnWII) IUPPOJIUIOVH-3-WJI] OKCU } beHUIT) -6, /T-ourunpo—-5SH-
©eH30 [ 7] aHHYJIeH-3- M- TpudTOopMeTaHCcyJbdoHaTa (860 Mr, 1,35 MMOJIB)
B DMF (10 M) mu MeOH (5 w™iI) pobGaBidanaM TpusTuilaMvH (1 M),
Pd (OAc) 2 (60,52 MT', 269,54 MKMOJIb ) u 1,3-
ouc (ondpeHnIGoCcOMHO ) IporaH (dppp) (115,80 w™Mr, 269,54 MKMOJB) .

PeaKIMOHHYID CMeChb HaTpeBaJu npu 40°C B armochepe CO (2 ©Gapa) B

TedeHle 16 yYacor wu KOHLIeHTpMpoBaJM IIpM IIOHMXeHHOM HOaBJIEHUN.

OcrarTok ouumaJim c IIOMOIIEBIO KOJIOHOUHOM XpoMaToIpadum C
SJIOVMpOBaHMeM CMecbl LIMKJoTekcaHa u AcOEt (80/20; o06./006.) cC
nojgiydeumeMm 400 wMr (55,8%) MeTuJI-8- (2-pTop—-4-MeTmiipeHmir) —9- (4-

{[(3S)-1-(3-pTopnponnil) IUMPPOJIUOINH-3-1JI] OKCU } peHWJI) -6, /- OUTUIPO—
5H-0eHns0 [ 7] aHHyJeH-3-KapbokcuiaTa.

LC/MS (Macca/zapsan, MH+): 532

Cramusa 3. 8- (2-0Top-4-MeTHndeHmJI) —-9- (4-{ [ (3S)-1-(3-
OTOPHNPONWII) IUPPOJIUIOVH-3-WJI] OKCU } beHMII) -6, 7T-ourunpo—-5H-

BeHz30 [ 7] aHHyJeH-3-KapOOHOBag KMCJIOTa

e
Xs
)

0]
K pacrBopy MeTumI-8- (2-dTop-4-MeTmindeHm)-9- (4-{[(3S5)-1-(3-
GTOPNPONWII) IUPPOJIUOVNH-3-WJI] OKCU } beHWIT) -6, 7T-ourunpo—-5H-

BeHsz0 [ 7] aHHyJeH-3-kKapbokcmuiuaTa (390 mr, 733,59 mMrMomb), MeOH (20
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M) nobapjasm pacTeop NaOH (5 H., 1,5 MiI). PeakKUMOHHYK CMecCh

HarpeBagu npu 60°C B TeueHMe 2 UYaCOB ¥ KOHIEHTPUPOBAJIM IIPU
[IOHVDKEHHOM  HOaBJIEHUU. OcTaToOK  TOIJIOWAaJIXM  BOOOM (25 ) u
INOOKUCIAIM C TIoMombilo BomHoTo HC1 (5 H., 1,5 Mi), u obpasoBaHHOMU
TEBepHOOe BEMeCTBO [IPOMEBAJM BOIOM ¥ BHCYIMBAJM I[IOL BaKyyMOM.
OCcTaTok ouMmlajgy C I[IOMOWBK PpacTUMpaHMd B IUMU3OIPOIMIIOBOM 30upe C
nojiyyenuem 180 mr (47,4%) 8- (2-dTop—-4-MeTuibpenmi) —-9—- (4-{ [ (33)-1-
(3-0TOoPNPONWII) IUPPOJIUONH-3-WJI] OKCK } beHMJT) —6, /-ouTmunpo—5S5H-
BeHz0 [ 7] aHHyJIeH-3-KapOOHOBOM KMCJIOTH .

[Mpumep 51. 6- (2, 4d-IMuxiopdbermi) -5-[4-[ (3S5)-1-(3-
bTopnponnIl) IMPPOJIUOVH-3-MJI ] OKCUdeHMII] -8, 9—nurunpo-"7H-
©eH30 [ 7] aHHyJIeH-2-KapOoHOBasg KHUCJIOTa

Crioco® B

Cramms 1. CJOXHEM METUJIOBHM »oup 6- (2, d-nuxjopdenmi)-5-{4-
[1- (3-dTopnponmil) INPPOJUIOVNH- 3-MJIOKCKU ] deHMII} -8, 9—nuruapo—7H-

BEeH30LUKIIOTENTeH-2-KapBOHOBOM KUCJIOTH
QN/\”\
0
i cl
| cl
o}
o}

K pacTBOpPY MeTuJI-8-0poM—9- (4-{ [ (35)-1-(3-

F

GTOoPNPONWII) IUPPOJUOVNH-3-WJI] OKCU } beHUII) -6, 7T-ourunpo—-5H-

OeH30 [ 7] aHHyJleH-3-KapbokcuiaTa Imopobpomvmuna (D5) (150 mr, 298,56
MKMOJIb ) B IMOKCaHe (12 ™M) w©m BOIe (2 w™J1) @mobBaBjaaim 2,4-
IMXJIOPPeHMIOOPOHOBYK KUCIOTYy (62,67 w™Mr, 328,41 wMxMoawk), Cs2CO03
(204,48 wMT, 626,97 wMrMoJb) u Pd(dppf)Cl2 (14,63 wMr, 17,91
MKMOJIL ) . PeaKLUMOHHYK CMeCh HarpeBau npu 90°C B TeueHMe 3 YaCOB U
paznenanu Mexnay AcOEt um BomoM. ®as3H pa3leliaivd UM  OpPTaHUnUecKYyk
basy HOpOMEBAJIM COJIEBEM pPacTBOPOM, BEICYIIMBaJM Han MgS04 wm
KOHUEHTPUPORBaJM IIpM I[IOHMXEHHOM HabJieHMM. OCTaTOkK OouMmaln C
IIOMOWIBID KOJIOHOWHOM XpoMaToI'padum C BJIOMpoBaHMeM cMeckil DCM,

alleToHUTpmIa u MeOH (96/2/2; 006./06./06.) c mnoaydenmem 80 MT
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(47%) CJHOXHOTO MeTWJIOBOTO »0upa 6- (2, 4-nuxjgopdernn)-5-{4-[1-(3-
GTOPNPONWII) IUPPOJUIOVNH-3-MJIOKCHU ] peHMII } -8, 9—nurunpo-"7H-
BEeH30UUKIIOTENTEeH-2-KapOOHOBOM KMUCJIOTH.

LC/MS (Mmacca/zapsan, MH+): 568

Crammusa 2. 6- (2, 4-Iuxjopdenmi) -5-[4-[ (35)-1-(3-
bTOopPNPONWII) IUPPOJUIOVH-3-WJI] OKCUPeHWII] -8, 9—nurmunpo-"7H-

©eH30 [ 7] aHHYJIeH-2-KapOoOHOBag KMUCJIOTa
)0,
o) ’\¥’\
i cl
cl
HO u[:

e}

F

K pacTBOpy CJIOXHOT'O METMJIOBOTO 20upa 6- (2, 4d-muxjopdeHn) —5-
{4-[1- (3-dTopHnponmy) INPPOJIMOUH- 3-UJIOKCK ] beHMJI} -8, OS—nurunpo—7H-
BeH30UUKIIOTeNTeH-2-Kap®oHoBOM KMcJOoTH (80 wMr, 140,72 MKMOJL) B
MeOH (5 w™j) npobaBagsam pacTBop NaOH (562,88 wMrja, 5 M), wu
PeakLMOHHYI0 CMeCh HaTpeBalu Inpu 60°C B TeueHre 5 UYacoB, u
PacTBOPUTEJIL YIaJsalM IIPpUM I[IOHMWXEHHOM HOabJieHMM. OCTaTOK IIOIJIOWAJIN
Bomo¥ (10 M) m mo®aBJsAIM BOOHEM pacTBop HC1 (5 M) mo HOOCTMXeHUS
pH 7. B3Bechb »skKCcTparmpoBaJiM C Hnomombil DCM, BeHCymMBaM Han MgS04
M KOHLEHTPMPOBAJM [IpU IIOHMXEHHOM IaBJIeHUM. TeBeploe BeleCTRBO
OUMIaJIM C I[IOMOMEBI KOJIOHOUHOM XpoMaToIpaduu C DJ0MPOBaAHMEM CMECHID
DCM, aueToHuTpmila M MeOH (90/5/5; 006./06./06.) ¢ nojgydeumem 60
MI' (77%) 6- (2, d-nguxjopdbenHmy) -5-[4-[ (3S5)-1-(3-
GTOPHIPONWII) IUPPOJIUOVNH-3-WJI] OKCUOeHWII] -8, 9—nurunpo-"7H-

BeHz30 [ 7] aHHYJIeH-2-KapOOHOBOM KMUCJIOTH.

[Mpumep 63. 5-14-[(38)-1- (3-dTopnponui) INPPOJIUANH— 3~
ni] okcupeHm] —6- (4-MeTOKCU—-2-MeTUIQeHWI) — 8, 9—nurnagpo—7H-
BeHs30 [ 7] aHHYJIeH-2-KapOOHOBOM KMUCJIOTH TUAPOXJIIOPHUI

Crammusa 1. CJIOXHEI Me TUJIOBHM 20mp 6— (4-MeTOKCU—-2—
MeTuIdeHMI) —5-{4-[1- (3-dpTopnponi) IMPROJIUIVNH- 3-MJIOKCHU | DeHMJII } —

8, 9-muruIpo-7/H-0eH30UKIIOTEeNTeH~2-KapOOHOBOM KUCJIOTH
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K pacTBopy MeTuJI-8-0poM—9— (4-{ [ (35)-1-(3-
bTopnpOonWII) IUPPOJIUOVH-3-WJI] OKCU } beHWIT) -6, /T-ourunpo—-5SH-
OeHs30 [ 7] aHHyJleH-3-KapbokcuiaTa Iuopobpommma (D5) (250 mr, 497,60
MKMOJIE) B IOMOKCcaHe (12 wmi) m Bome (2 M) pmoOariainn 4-MeTOKCU-2-—
MeTuIdeHUJIO0OPOHOBYK kucJjgoTy (90,85 w™mr, 547,36 wMrMoJb), Cs2CO3
(340,81 mr, 1,04 mvmosp) m Pd(dppf)Cl2 (24,38 mMmr, 29,86 MKMOJb) .
PeaklMOHHYID CMeCb HarpeBaju npu 90°C B TeueHMe 2 YacCoB WU
pazmenanu Mexny AcOEt um Bopmo¥. ©®as3w pa3lelsdiiM UM OpTlaHUUeCKYIo
bazy IHOpoOMHEBAJIM COJIEBEM pPacTBOPOM, BHICYyIIMBaJM Haln MgS04 wu
KOHLUEHTPUPOBaJM IIPpM IIOHMXEHHOM HabJieHMM. OCTaTOK OouMmajmM C
IIOMOMBID KOJIOHOUHOM XpoMaToTrpadum C »BJaoMpoBaHMeM cCcMecbi DCM,
alleToHUTpMIa M MeOH (96/2/2; 006./006./06.) ¢ nojaydenmem 280 MID
(100%) HeoOUuMImEeHHOTO CJIOXHOTO MEeTWMJIOBOTO »dupa 6- (4-MeTOKCU-2-—
MeTuIdpeHmI) —5-{4-[1- (3-pTopnponni) IMPPROJIUINH-3-MJIOKCHK | DeHMJII } —
8, 9-murunpo-7H-0eH301UKIIOTeNTeH—2-KapOOHOBOM KUCJIOTH .
LC/MS (Macca/szapsan, MH+): 544
Cramusa 2. 5-14-1(3S)-1- (3-dTopnponui) INPPOJIUOANH- 3~

ni] okcupeHm] —6- (4-MeTOKCU—-2-MeTUIQeHWJI) — 8, 9—nuruagpo—-7H-

BeHs30 [ 7] aHHYJIeH-2-KapOOHOBOM KMCJIOTH TIUMAPOXJIOPUI
/QN”\/\
) CH F
O O—
- O

O
K pacTBoOpyY CJIOXHOTO MEeTUJIOBOTO sdupa 6- (4d-MeTOKCHU—2—

MeTuIdeHMI) —5-{4-[1- (3-pTopnponni) IMPROJIUIVNH-3-MJIOKCHU | PeHMJII } —
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8, 9-murumpo-7/H-0eH30UKIIOTeNTeH~2-KapOOHOBOM  KUCJIOTH (280 wMr,

543,668 wmMrMoJgb) B MeOH (10 mi) pnoBariasdiam pacTtBop NaOH (5 M, 1,5

MJI) U PeaKUMOHHYID CMeCh HaTrpeBaau npu 60°C B TeueHMe 6 UYaCOB U
PACTBOPUTENE YHOaJNadM OpY IIOHMXeHHOM IaBjleHuM. OCTaTOK [IOTJIOWAJIM
Bomo¥ (25 M) um mo®aBJAaIM BOOHEM pacTeop HCl1 (5 M) mo HDOCTWMXeHUS
pH 7. B3Becb »skKCcTparmpoBasm c nomombil DCM, BeCymmMBaiM Han MgS04
M KOHLEeHTPUPOBAaJM IIpM IIOHMWXEHHOM »HaBJieHMM. OCTaTOK OuMmaliM C
IIOMOWIBID KOJIOHOWHOM XpoMaToI'padum C BJIOMpOoBaHMeM CcMecki DCM,
aueToHUTpMIa u MeOH (90/5/5; 06./06./006.) C HOJYyYeHMEM TBEPIOTO
BellecTBa. J[JaHHOe TBepHoe BelleCTBO pacTUpalXM B OUUBOIPONMUIIOBOM
spupe c OGeszBomHoM HC1 (2 M B OUDTUIIOBOM 50Mpe) C TMOJNYyUYeHMEM
TBEpOOT'O BelleCTBa, KOTOpOoe OGUILTPOBAaJIM UM BHEHCYNMBAJIM C [IOJYyUYeHMUEM
134 MT (46%) 5-[4-[(3S)-1- (3-dTOopnponni) IMPPOJIUINH-3—
ni] okcudeHm] —6- (4-MeToOKCU—2-MeTUJIbeHMI) -8, 9—nurunpo—7H-
BeHz0 [ 7] aHHYJIeH-2-KapBOHOBOM KUCJIOTH TUIPOXJIOPUIA .

[Tprmep 70. 6- (2, 2-IMe TMJIMHOOJINH-5-1J1) =5-[4-[ (3S)-1- (3~
dTOoPHNPONNII) IUPPOJIMANH-3-1JI] okCcubeHmI1] -8, 9—nurunpo-7H-
BeHso [ 7] aHHYJIeH-2-0JI

Cramusa 1. 1-[5-(5-{4-[(S)-1-(3-pTOopHpPOonm) IMPPOJIUINH— 3~
WMJIOKCU ] QeHUII } —2-TUAOPOoKCU—-8, 9—nurnigpo—7/H-6eH30UMKJIOTeNITeH— 6—1JI) —

2, 2-IMeTUII-2, 3—-IUTUIPOMHIOOJI—1-1JI] TaHOH

o
o)
0
¥ 5
A2
K pacreropy 8-6pomM—-9-(4-{[(3S)-1-(3-bTOopnpOonni) INPPOJIUONH- 3~
nin]oxkcu}denuy) -6, 7T-aurnapo-5H-6eH30 [ 7] aHHYJIeH-3-0JIa (D4) (93,8
M, 203,75 MKMOJB) B IOMokcaHe (1 MiI) m Bome (0,5 M) moBaBiaanm
1-(2, 2-ogumeTnni—-5-(4,4,5, 5-terpamermii—-1, 3, 2-nnokcadbopoJiaH—2—
WJI) MHOOJIMH-1-1JI) ?TaHoH (64,72 wMmr, 205,32 MrMoJib), Cs2C03 (132,90

MI, 407,49 wmMrmoJib) m Pd(dppf)Cl2 (9,98 w™Mr, 12,22 MKMOJIb) .

PeaKIMOHHYID CMeCh HaTrpeBaJgu TIpu 72°C B Teuenme 45 MUHYT U
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pazngenanmu Mexnoy DCM m BomoM. ®a3H pal3mdeliaiM Ha KOJIOHKe CO CMOJIOM
nJis TUOPOGOOHEIX B3aVMOIEeVCTBUN u OpT'aHNUYeCKYyK bazy
KOHUEHTPUPOBAaJM IIpM I[IOHMXEHHOM HabJieHMM. OCTaTOK ouMmaln C
IIOMOMBID KOJIOHOUWHOM XpoMaToTpadum C BJIOMpoBaHMeM TpaIlueHToM MeOH
B DCM (or 0% mo 10%) cC TIIOJYUYEeHUMEM TBEPIOOT'O BelecTBa, KOTOpoe
OOTNOJIHUTEJILHO  OUMIal M Ha KOJIOHKe C CUMJIBHOM KaTMOHOOOMEeHHOMU
CMOJION c [IoJIydeHeM 77 MT (67%) 1-[5-(5-{4-[(S)-1-(3-
bTopPNPONMII) IMPPOJIUOVH- 3-MUJIOKCU ] QeHUII } —2-TUOPOKCU—8, 9—nurmnpo-"7H-
OeH30OUUKIIOTENITEH- 6—WJI) =2, 2—OUMETUIJI-2 , 3—OUTUIPOUHIOJI~ 1~
WJ1] 5TaHOHA .

LC/MS (mMmacca/Bapsn, MH+): 569

Crammusa 2. 6- (2, 2-IMe TMIIMHOOJIMH-5-1J1) - 5-[4-[ (3S) -1-(3-
dTopnponnil) IUPPOJIUANH-3-1Jl] okcubeHus] -8, 9—-ourunpo-7H-

BeHz30[7] aHHYJIeH-2-0J1
F
o
qQ
“i; N
&
poQ
K pacTtBOpRDY (S)=1-(5-(9-(4-((1- (3-dpTOopHPONINII) INPPOJIUOAUH- 3~
WJI) OKCH) QeHWJI) —3—-TUIPOKCU—6, /T—-nuruanpo-5H-0eH30 [ 7] aHHYJIeH—-8-1JI) —
2, 2-I0VMe TUJIMHIOOJIMH-1-1JI) 3TaHOHAa (73 MI, 128,36 MKMOJIb ) B
ovuoxcaHe (1,9 M) pmo®aBjagasM BOIHHM pacTBop HC1 (1 H., 1,5 MiI) u
PeakuMoHHYI CMeCh HarpeBaJM B MUKPOBOJIHOBOM Ieur npu 120°C B
TeueHNe 2 YacCOB. PeaKIMOHHYK CMeCh BHJIMBAJM B HACHIMEHHBM BOIHEM
pacTtBop NaHCO3 m »sKCTparupoBajM C HoMmombi DCM. d®asze pa3nesidM Ha
KOJIOHKE CO CMOJIOM nOJia TUIPOOOBOHEX B3aMMOIEMCTBUM U OpPTaHUUeCKY

(]_)aSV KOHLEHTPMPORaJIM IIpM IIOHMXEHHOM ITaBJIEHWM. OcTaTok ouMmaJgnu C

IIOMOMEBI KOJIOHOUHOM XpoMaToTpaduu C 2JOUPpOBaHMeM TpalueHToM MeOH

B DCM (or 0% mo 10%) C TIoJydyeHMeM 39 MDD (58%) 6-(2,2-
OVIMe TUIIMHOOJIMH-5-1J1) —5-[4-[ (3S) -1- (3-dbTopnponmi) IuppoJInInH—3—

nin] oxkcupeHm] -8, 9-gurunpo-7/H-0eH30 [ 7] aHHYyJIeH—-2-0JIa .

[MpumMep 73. 5-14-1(38)-1- (3-dTopnponni) INPPOJIUANH- 3~
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min] okcupenmn] -6- (1,2, 3, 4-TeTpallMOAPOXUHOJIMH-6-1JI) —8, 9-nuruagpo—-7H-
Benszso[7] aHHYJIeH-2-0JI

Cragusa 1. CJOXHBEM TpeT-OYTUIOBEM 20up 66— (5-{4-[(S)-1-(3-
GTOPHIPONWIT) IUPPOJIUOVNH- 3—MJIOKCU ] QeHUIT } —2—-TUOPOKCU—8, 9—nurmnpo-"7H-

BEeH30UUKIIOTENTeH-6-1JI) -3, 4—-IUTUIPO—2H-XMHOJIMH- 1 -KapOOHOBOM

£

) {%
pog

K pacrBopy 8-6poM—9-(4-{[(3S)-1-(3-dbTopnponni) IMppoJIMONH- 3~

KMCJIOTEHIL.

uiloxcu}deHmy) -6, 7T-ourunpo-5H-0eH30 [ 7] aHHYyJIeH-3-0Jia (D4) (93,4
M, 202,88 MKMOJBL) B IMOKcaHe (1 Mia) m Bome (0,5 mi) moBaBjanm
TpeT-0yTniI-6-(4,4,5, 5-TerpameTmyi-1, 3, 2-nuokcadbopoJiaH—-2-uJ) -3, 4-
ourmMopoxmuHosnH-1 (2H) kapBokcuiarT (85,18 MT, 237,09 MKMOJIb ) ,
Cs2C03 (132,33 mMmr, 405,75 mMmxmoJib) M Pd(dppf)Cl2 (9,94 wmr, 12,17
MKMOJIb) . PeaKLMOHHY CMeChb HarpeBaJu Ipu 72°C B Teuenme 45 MUHYT
1 pasziendanu Mmexny DCM m Bomow. ®as3H pa30esiajiM Ha KOJIOHKe CO
CMOJIOV  mOJa TUAPpOOOOHEIX  B3aMMONEMCTBMIM ¥  OpTaHMUecKyl (®asy
KOHLEHTPUPOBAJM IIPM TIOHMXeHHOM HaBJieHMM. OCTaTOK OuMmaaIu C
IIOMOMEBID KOJIOHOUHOM XpoMaToTpadum C DJOUPpOBaHMEeM TIpalueHToM MeOH
B DCM (or 0% mo 10%) c nojaydeHueM 75 M (60,3%) CJIOXHOTO TpeT-—
OYTMIIOBOTO s0rpa 66— (5-{4-[(S)-1- (3-dTOPHPONMI) IMPPOJININH— 3~
WJIIOKCU ] QeHUII } —2-TUAPOKCU—8, 9-nurniapo— /H-6eH30UMKJIOTENTeH— 6—1JI) —
3, 4-murunpo-2H-xXHOINH-1-KapOOHOBOM KMUCJIOTH.

LC/MS (mMmacca/szapsrn, MH+): 613

Crammusa 2. 60— (2, 2-IMMe TUMIIMHOOJIMH-5-1Jj1) -5-[4-[ (3S) -1-(3-
GTOPHPONWII) IUPPOJIUOVH-3-WJI] OKCUPeHWII] -8, 9—nurunpo-"7H-

Bensz0[7] aHHYJIeH-2-0JI
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o
o¥at
SO

K pacTBOpy CJIOXHOTO TpeT-OyTuUIOoBOTO 3dupa 6-(5-{4-[(S)-1-
(3-0TOPHIPONIWII) IUPPOJIUOVNH- 3-MUJIOKCU ] eHUIT } —2-TUOPOKCU-8, 9—OIUTUOPO—
TH-0eH30UUKJIIOTeNTeH— 6-1JI) -3, 4—-aurunpo-2H-xuHOoJIMH- 1 -kKapOOHOBOM
KucJoTel B DCM (2,4 wi1) pobBarisimu HCL (1 M B HOPpOCTOM IOUDTUIIOBOM
s¢pupe, 1,17 MI) ¥ PeaKUMOHHYI CMECH IIepeMellMBaliM IIPpYM KOMHATHOM
TeMnepaType 18 uyacoB. HoOaBjgajiM HaCHIEHHBEM BOIHHM pacTBop NaHCO3
M BOOHYKL ¢asy »sKcTparupoBasmM ¢ nomompio DCM. &dasel pasjesdanu Ha
KOJIOHKE CO CMOJIOM IJia TUIPOGOOHEX B3aMMOIEMCTBUM U OPTaHUUECKYI
bazy KOHLEHTPMPOBAJM [IPM IIOHMXEHHOM OaBJieHMM. OCTaTOK OouMimalv C
IIOMOIILID KOJIOHOUHOM xXpoMaTorpaduyu C DJoMpoBaHMEeM I'pagueHToM MeOH
B DCM (or 0% @mo 10%) ¢ mnojgydueHmeM 57,3 wMr (95,1%) 6-(2,2-
OVIMe TUIIMHOOJIMH-5-1J1) —5-[4-[ (3S) -1- (3-dTopnponui) IUppOJIUINH- 3~
ui] okcupeHmi] -8, 9-gurunpo-7/H-0eH30 [ 7] aHHYyJIeH—-2-0JIa .

[MTpumep 75. 5-14-[(3S)-1- (3-dpTopnponui) INPPOJIUOANH- 3~
ui] okcudpeHmi] —6- [4- (TpudpTopMeTOKCHU) beHMII] -8, 9—nurunpo-"7H-

BeHszso[7] aHHYJIeH-2-0JI

O
V.D\<!»oaép
ive

K pacteropy 8-6poM—-9-(4-{[(3S)-1-(3-dbTOopnpOonni) INPPOJIUONH- 3~
] okcu}denus) -6, 7T-ournapo-5H-6eH30 [ 7] aHHYJIeH-3-0Ja (D4) (92,9
M, 201,79 MKMOJB) B IOMOokKcaHe (1 MiI) m Bome (0,5 mi) moBaBiasanm
4- (TPUQTOPMETOKCH ) PeHMIIOOPOHOBY KMUCJIOTY (54,12 MI, 254,93
MKMOJIB) , Cs2C03 (131,63 wMr, 403,58 wmxMmomaws) u Pd(dppf)Cl2 (9,89
MT, 12,11 MKMOJIB) . PeakKLUMOHHYI0 CMeCch HaTrpeBau npu 72°C B TeueHUe
45 MMHYT U pasieaan Mexny DCM u BomoM. ®ase pal3mdesalr  Ha

KOJIOHKE CO CMOJIOM mOJisS I'MIPOPOBHEIX B3aMMOIEMCTBUNM M OPITaHUYECKY
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basy KOHLEHTPHPOBAJM [IPM IIOHWXEeHHOM HOaBJieHuM. OCTaTOK OuMlajiv C

IIOMOImMBID KOJIOHOUWHOM XpoMaToTrpadum C BJoMpoBaHMeM TpalueHToM MeOH

B DCM (orT 0% mo 10%) ¢ nojgydeHmem 71,3 Mr (61,4%) 5-[4-[(3S)-1-

(3-QTOoPHNPONWI) INPPOJIUANH-3-WJI] OKCHUbeHWII] —6— [4-

TpudTOoPMETOKCHK ) QeHMII] -8, 9—nurunpo—7H-06eH30 [ 7] aHHYJIeH-2-0JIa.
[Mpumep 76. 5-14-1(3S)-1- (3-dTOopnponni) INPPOJIUOANH- 3~

mi] okcupeHmi] —6- (4-MeTorkcudeHms) -8, 9—nurnapo—-7/H-6eH30 [ 7] aHHYJIeH—

o
£
G

K pacrBopy 8-6poM—9-(4-{[(3S)-1-(3-dbTOopnponni) IMppoJIManH—-3-

2-0J1

uiloxcu}deHmy) -6, 7T-ourunpo—-5H-0eH30 [ 7] aHHYyJIeH—-3-0Jia (D4) (74,9
M, 162,69 MKMOJIB) B OuokcaHe (1 miu) m Bome (0,5 mi) moGaBisaiam
4-MeTOKCUPeHUTIOOPOHOBYID  KUCJIOTY (34,49 w1, 222,45 MKMOJB),
Cs2C03 (131,91 mMmr, 404,45 mxmoJib) u Pd(dppf)Cl2 (9,91 Mmr, 12,13
MKMOJIL) . PeaKLMOHHY CMeChb HarpeBaJu Ipu 72°C B Teuenme 45 MUHYT
U pasziendanu Mexny DCM m Bomow. ®@as3H pa30esiajiM Ha KOJIOHKe CO
CMOJIOV  OJa TUAPOOOOHEIX  B3aMMONEMCTBMIM UM  OpTaHMUecKyl (®asy
KOHLEHTPUPOBAJM IIPM TIOHMXeHHOM HaBJieHMM. OCTaTOK OuMmaaIu C
IIOMOMEBI KOJIOHOUHOM XpoMaToTrpadum C DJOUPpOBaHMeM TIpalueHToM MeOH
B DCM (oT 0% mo 10%) C TOJyYeHMeEM TBEPIOOT'O BeMecTBa, KOTOopoe
OOIOJIHUTEJIEHO  OuMmlaJM Ha KOJIOHKe C CUJIBHOM KaTMOHOOOMEeHHOM
CMOJION c [IoJIydeHreM 63,9 MI (64,8%) 5-[4-1(38)-1-(3-
GTOPHIPONIMII) IUPPOJIUOVH-3-1JI] OKCUdeHWII] —6— (4-MeTOokCUbeHWMIT) =8, 9—
ourunpo-/H-6eH30 [ 7] aHHYJIeH—-2-0JIa.

[lpuMep 82. 6- (6-9TokCcU—-2-dTop-3—nupunui)-—-1-dbTop-5-[4-[ (3S) -
1-(3-dTopHnpOonnil) IUPPOJIUOVNH-3-WJI] OKCUPeHWII] -8, 9—nurmunpo-"7H-

BeHsz0[7] aHHYJIeH-2-0JI



294

K pacTBoOpy 8-6poM—4-pTop—-9- (4-{ [ (3S5)-1-(3-
bTopnPOnWII) IUPPOJIUOVH-3-WJI] OKCU } beHUIT) -6, /T-ourunpo—-5SH-
©eHnzo[7]annyjgeH-3-oJjia (D7) (60 mMr, 125,43 MKMOJIB) B IOMOKCcaHe (1
MJI) M BoOIe (0,5 w) no0aBJIgIM 6-3TOKCU-2—OTOPIUPUOUH—3—MJI—
BopoOHOBYI KMcIOTY (25,52 wmr, 137,97 mMrMoJb), Cs2C0O3 (171,05 wmr,
525,0 mrxMmoJsb) m Pd(dppf)Cl2 (9,66 mr, 12,54 MKMOJBL). PeaKUMOHHYIO
CMeChb HarpeBaJu nOpu 60°C B TeueHMre 1 Uaca ¥ pasmelisyy MeXxmoy BOION
n AcOEt. BomHyo Gaszy IOpOMERaJIM C IoMombl AcOEt M opraHUUeCKUEe
SKCTPaKTH BHCyIMBaM Han MgS04, ouiabTpoBaliM ¥ KOHLEHTPUPOBAJU
Opu IHDOHWXEHHOM nOaBJjieHuMM. OCTaTOK OuMmlajM OBaXOE C  IIOMOIBI
KOJIOHOUHOM XpoMaTorpapnm c BIIOMPOBAaHMEM cHaudala CMeCEBK
IUM3OIPONMIIOBOTO Bdupa/MeOH (90/10; o06./06.) u cMecbio DCM/MeOH
(98/2) ¢ noayuyeumem 38 M (56,3%) 6-(6-3TOKCU-2-)TOP—-3-—NIUPUINII) —
1-pTop-5-[4-[(3S)-1- (3-OTOPHPONMJI) IMPPOJIUINH-3—MJI] OKCUDEHNUIT] —

8, 9—murunpo-7H-0eH30 [ 7] aHHYJIeH-2—-0JIa.

[MTpumMep 107. 6— (2-9ToKCUNIUPUMUONH-5-1JI) -5-[4-[ (3S) -1- (3~

GTOPHNPONWII) IUPPOJIUIOVNH-3-WJI] OKCUOeHWII] -8, 9—nurunpo-"7H-

BeHsz0[7] aHHYJIeH-2-0JI

Si:y/“\/”\F

o)

HO l

K pacreropy 8-06poM—-9-(4-{[(3S)-1-(3-bTOopnpOonnil) INPPOJIUONH~ 3~
nin]oxkcu}denus) -6, 7T-aurnapo-5H-6eH30 [ 7] aHHYJIeH-3-0JIa (D4) (74,9
MI', 162,69 MKMOJB) B IOMOKcaHe (1 MiI) m Bome (0,5 miI) moBaBisanm
2—-3TOKCUNIMPUMUIMH—- 5-1JI-O0POHOBY KMCJIOTY (30,06 MI, 178,96

MKMOJIB) , Cs2C03(106,12 wMmr, 325,38 wMrmoJb) u Pd(dppf)Cl2 (7,97
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MT, 9,76 MKMOJIbB) . PeakKUMOHHYH CMeCh HaTpeBaau opu 72°C B TeueHHUe
1 wdwaca, paszienanu Mexny Bomow u DCM u  dasw pasdelsasnM Ha
pasznenTelbHON KOJIOHKE njiAa TunpodoOHOM XpoMaTorpadpum.
OpraHndeckKue pPacTBROPUTEIIN KOHLeHTPUPOBAJN npu [TOHM)XEHHOM
DaBJIEHUM M OCTATOK OUMIMAaNIM C IIOMOMBI KOJIOHOUHOM XpoMaToIpadum cC
JIoMpoBaHreM TpanueHToM MeOH B DCM (oT 0% mo 10%) C IIOJIyYEeHMEM
TBEePOOT'O BelleCcTBa, KOTOPOEe HOONIOJIHUTEJIBHO OuMlajiM Ha KOJIOHKe C
CUJILHOM KaTMOHOOOMEeHHOM CMOJIOM C IoJiydeHmem 47,3 wMmr (57,7%) 6-
(2=-2TOKCUNINPUMUOVUH-5-1J1) —5—[4-[ (3S) —1- (3-0TOopnpOonnil) INPPOJIUONH -
3-min]oxkcubenmi] -8, 9-gurunpo-/H-0eH30 [ 7] aHHYyJIeH-2-0JIa.

[MTpumep 108. 5-14-1(3S)-1- (3-dTOopnpOonni) INPpPOJIUOANH-3—
W] oKCUbeHWII] —6— (6—-MeTOKCU—3—IUpuIni) -8, S—ourunpo—"/H-

BeHz30 [ 7] aHHYJIeH—-2-0JI

HO l

K pactrOopy 8-6pomM—-9-(4-{[(3S)-1-(3-dbTOopnpOonmi) IMpPOoJIUONH~ 3~
] okcu}ldeHus) -6, 7-oaurngpo-5H-6en30 [ 7] aHHyJeH-3-oJa (D4) (90 wmr,
195,49 wMrxMOJIBE) B IuoOkcaHe/Bome (80/20; 006./06.; 4 wmi) pobaBiidin
2-MeTOKCH—5—-TIMPUIMHOOPOHOBYK KucJoTy (37,77 wmr, 234,59 MKMOJEB),
Cs2C0O3 (133,89 wMmr, 410,53 mMmrmoJis) u Pd(dppf)Cl2 (9,58 M, 11,73
MKMOJIB ) . PeaKIMOHHYKR CMeCh HaTpeBajlM B MUKPOBOJIHOBOM IeUM IIpU
90°C B Teuenme 30 MMHYT ¥ KOHIEHTPMPOBANM I[PV  IIOHWXEHHOM
DapjieHMM. OCTaTOK OUMIAJM C I[IOMOMNBI KOJIOHOYWHOM XpoMaTorpadum cC
JIMPpOoBaHreM TIpalueHToM MeOH B DCM (oT 0% 1mo 4%) C IOJIYUYEeHMEM
TBEepOOT'O BeElecTBa, KOTOpOe NOINOJIHUTEJILEHO OUMIaliM Ha KOJIOHKe C
CUJIbLHOM KaTMOHOOOMEHHOM CMOJIOM C IoJydeHueM 59 M1 (61,8%) 5-[4-
[(33)-1- (3-0TOpPHPONWII) IMPPOJIUIONH-3—MJI] OKCHUPEHUII] —6— (6—-MeTOKCU—3—
nvpmoui) -8, 9—ourunpo-7H-6eH30 [ 7] aHHYJIeH-2—-0Jila.

[MTpumep 109. 5-[4-[(38)-1- (3-dbTopnponmi) IMPPOJIUINH-3—

W] okcupeHmI ] —6- (2-MeTokCcu—4-nrpuani) -8, S—nurunpo-"7H-
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BeHsz0[7] aHHYJIeH-2-0JI

HO O‘

K pacrtBOopy 8-06poM—-9-(4-{[(3S)-1-(3-0bTOopnpOonnil) IMPPOJIUONH- 3~
il oxkcu}ldernus) -6, /-ournngpo-5H-6eH30 [ 7] a"HHyJiIeH-3-oJia (D4) (90 wmr,
195,49 wmMxMOJIB) B IMoOkcaHe/Bome (80/20; o06./06.; 4 M) pobaBidiu
2-METOKCUNIMPUIOVH-4-00pOHOBY KUCJIOTY (36,99 wMr, 234,59 MKMOJIBL),
Cs2C0O3 (133,89 mr, 410,53 mMrmMoJgb) um Pd(dppf)Cl2 (9,58 wmr, 11,73

MKMOJIb) . PeaKLUMOHHYI CMeChb HaTrpeBaJii B l\/H/IKpOBOJ'IHOBOIZ ey TIIpn

90°C B Teuenme 30 MMHYT ¥ KOHLEHTPUPOBAJM MNPY [IOHWKEHHOM
naBJieHMM. OCTaTOK OuMmlajM C IIOMOWBI KOJIOHOYWHOM XxXpoMmaTtorpadum c
aJICUpoOoBaHMeM TIpaaueHToM MeOH B DCM (oT 0% mo 4%) C T[OJNy4YeHMEM
TBEepOOTr'O BeElecTBa, KOTOpOoe NOOINOJIHUTEJIEHO OUMIaJiM Ha KOJIOHKe C
CUJILHOM KaTMOHOOOMEHHOM CMOJIOM C IoJydueHueM 60 M (62,8%) 5-[4-
[ (3S)-1- (3-0TOopHNpPOonnI) IMPPOJIUINH-3-1JI] OKCHUPeHUII] —6— (2-MeTOoKCU—4—
nvpuoui) -8, 9—ourunpo-7/H-6eH30 [ 7] aHHYJIEH-2—-0JIa.

Mpumep 114. 1-0Top-5-[4-[(3S)-1-(3-dTopHpOonn) INPPOJIMOUH- 3~
ui] okcudpeHm] —6- [4- (TpudTopMeTOKCHU) beHMII] -8, S—nurunpo-"7H-

BeHszso[7] aHHYJIeH-2-0JI
F
jocl
Q F.F
‘i; o&ﬁ
O

K pacTBoOpyY 8-6poM—4-pTOop—-9- (4-{ [ (3S5)-1-(3-
GTOoPNPONWII) MUPPOJIUIVH-3-WJI] OKCHU } beHMII) -6, 7T—nurunpo—-5S5H-
Benzo[7]aunyjen-3-oJjia (D7) (60 mMr, 125,43 MKMOJIBE) B IOMOKcaHe (1
M) m Bome (0,5 mi) poGaBaganm 4- (TpUdTOPMETOKCHU) GeHMIIOOPOHOBYIO

KucJjgotry (29 mr, 137,97 MmMxMoJk), Cs2C0O3 (81,73 Mmr, 250,85 MKMOJIbL)
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" Pd (dppf)Cl2 (6,15 MI', 7,53 MKMOJIb ) . PeaKUMOHHYIO cCMecChb

HarpeBagu 1pu 80°C B Teuenme 30 MMHYT ¥ TBepIOe BEMEeCTBO
GuIIETPOBANIM ¥ IIPOMBEBAJIM OUOKCAHOM. OQOUIIBETpaT KOHUEHTPUPOBAJM IIPU
IIOHMKEHHOM HaBJIEHMM ¥ OCTaTOK OuMllajM C IIOMOmMBK KOJIOHOUHOM
XpoMaTorpadumu C »BJoUpoeaHueM IpamgueHToM MeOH B DCM  (oT 0% 1o
10%) c [IoJIydeHeM 45 MI (71%) 1-pTop-5-[4-[(35)-1-(3-
GTOPHPONWII) IUPPOJIUINH-3-MJI] OKCUPeHMJI] —6— [4-
(TpudpTOopMeTOKCHU) beHMII] -8, 9—nurunpo-7/H-0eH30 [ 7] aHHYyJIeH—-2-0JIa.
[MTpumep 163. [5-[4-[(3S)-1-(3-QTOpPHPONNJI) INPPOJIUINH- 3~
ni] okcupeHmii] —6- [4- (TpudpTopMeTOKCHU) beHMII] -8, S—nurunpo-"/H-
©eHs30 [ 7] aHHyJeH-2-WJI] nurunpodpocdarT
Cragus 1. HOustmia-9-(4-{[(3S)-1-(3-bTOopnponmi) IMppRoJuIH—3—
uiloxkcu}denmy) —-8- [4- (TpudTopMeTOKCH) beHMI] -6, 7T-ouruagpo—-5H-

BeHzo [ 7] aHHyJeH-3-uia-docdarT
F

i O\éF
/\\%jﬁ\o O‘

K pacTsopy 5-[4-[(38)-1- (3-dbTopnponui) IUPPOJIUINH— 3~

W] okcupeHmI ] —-6- [4-TpudTopMeTOKCH ) PeHMJI] -8, 9-ournagpo—-7H-

BeHszso [ 7] a”HHYJIeH-2-0JIa (mpumep 75, 312 w1, 576,10 MKMOJIB) B
alle TOHUTPUIIe (3 ™) mobGaBiasanau TpusTuiIaMvH  (353,1 wMxja, 2,54
MMOJIB) M OusTuIxJopdocdaT (249,76 My, 1,73 MMOJB). PeaKIMOHHYIO

CMecCh IepeMemMBaJM IIPpM KOMHATHOM TeMIepaType B TeueHre 28 UYacoB
M KOHLEHTPUPOBAJM IIpU IIOHWXEHHOM HaBJieHMM. OCTaTOK Oouumlalit C
IIOMOWBI  KOJIOHKM C CMJBHOM KaTMOHOOOMEHHOM  CMOJIOM (SCX) c
[IoJIydyeHreM 256 MI (65, 0%) ousTmiI—-9- (4-{ [ (3S)-1-(3-
bTopNPONWII) IUPPOJIUIVH-3-MJI] OKCHU } beHMII) —8—[4-—
(TpudTOPMEeTOKCHU) beHMII] -6, 7T-nurunpo-5H-0eH30 [ 7] aHHYJIeH— 3—-WJI—
dochpaTa.

LC/MS (Macca/zapsanm, MH+): 678

Crammusa 2. [5-[4-[(3S)-1-(3-pTOpHPpOonnI) IMPPOJININH— 3~

mi] okcupeHmi] —6- [4- (TpudTopMeTOKCHU) beHMII] -8, S—nurunpo-"7H-
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BeHz30 [ 7] aHHYJIeH-2-WJI] ourmuapodocdarT
F
oes
Q F
*‘i’ @ﬂiF
1,
o
HO™ ™SO

K pacrteopy nusTmi-9-(4-{[(3S)-1-(3-0bTOopnpOonnil) IMPPOJIUONH- 3~
min]oxkcu}ldenu) —-8-[4- (TpudpTopMeTOKCHU ) QeHUJI] =6, /- ournagpo—5H-
BeH30 [ 7] aHHYJeH-3-mJI-pochaTa (256 MT, 377,77 MKMOJIb ) B
alueToOHUTpuJIe (6 M) »nobaBjaaM MoOTpuMeTwMJIcuiaH (277,12 wmria, 1,89
MMOJIBL) . PeaKUMOHHYK CMeChb IepeMelMBaliM [IpM KOMHATHOM TeMIepaType
B TeueHMe 1 Yaca ¥ KOHUEHTPMPOBaJIM IIPpM [IOHWKEHHOM HOaBJIeHUU.
OCTaToOK oOuMIajiM C IIOMOIBK KOJIOHKM C CMJBHOM KaTMOHOOOMEHHOM
cMoJion  (SCX) M KOJIOHOUHOM xXpoMaTorpadum c obpameHHOW da30i C
SJIOMPOBaHMEM TI'paIMeHTOM alleTOHUTpuJa B Bome (oT 20% mo 80%) cC
[IOJIyUdeHMEM 167 MT (70,3%) [5-[4-[(38)-1-(3-
GTOPNPONMII) IMPPOJIUOVH-3-1JI] OKCUbeHMII] —6— [4-
(TpudpTOopMeTOKCHU) beHnII] -8, O-murunpo-7/H-0eH30 [ 7] aHHYJIeH—2—WJI]
ourugpogdochaTa.

[MTpumMep 174. 60— (2, 2-IMMe TUIIMHIOOJIMUH-5-1J1) =5-[4-[ (3S) -1-(3-
OTOPHPONNII) IUPPOJIUIOVNH-3-WJI] OKCUOeHWII] -8, 9—nurunpo-"7H-
BeHs30 [ 7] aHHYJIeH-2-KapOOHOBOM KMCJIOTH IMAPOXJIOPUI

Cragma 1. Mertun-8-(2,2-mumMeTun-2, 3—-ourunpo-1H-muumos—-5-wmi) -
9-(4-{[(3S)-1- (3-0TOpPHPONMJI) IMPPOJIUINH-3-MJI] OKCH } peHWJI) =6, 71—

ourunpo—-5H-06eH30 [ 7] aHHYyJIeH-3-KapObokcuiaT

o
() NH
% )

K pacTBoOpyY MeTHJI-8-0poM—9- (4-{ [ (335)-1-(3-
GTOopPNPONWII) MUPPOJIUIVH-3-WJI] OKCHU } beHMII) -6, 7T—nurunpo—-5S5H-

BeH30 [ 7] aHHyJleH-3-KapbokcuiiaTa Immpobpomuna (D5) (500 mr, 845,91
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MKMOJIL) B IOMOKcaHe (12 w™Mja) m Bome (2 ™M) pobarjagamu 1-(2,2-
omMeTuii—-5-(4,4,5, 5-rerpamerni-1, 3, 2-nuokcabopolaH—2-WJI) UHIOJIMH—

l-mj1)sTadon (279,98 mMmr, 888,21 mMmxmoJw), Cs2C03 (744,91 wmr, 2,28
MMOJIBE) M Pd(dppf)Cl2 (41,45 mr, 50,75 MKMOJIB) . PeaKUMOHHYK CMEeChH
HarpeBaJXM B MMKPOBOJIHOBOM rmeuy npmu 110°C B Teuenme 1 uyaca,
nodtasyuanm DCM M opraHUUeCcKy®n ¢asy NPOMEBAJIM HACHIIEHHBM PaCTBOPOM
NH4C1l. OpraHumueckyn ©O(asy BHCymMBaJIM Han MgS04, OouiIbTpoBalu M
KOHUEHTPUPOBaJM IIpM I[IOHMXEHHOM HabJieHMM. OCTaTOK OouMmaln C

[IOMOWBI KOJIOHOWHOM XpoMaToTpadum C osioMpoBaHMeM cMecbio DCM,

alleToHUTpWIa M MeOH (96/2/2; 06./006./06.) c noaydenmem 250 wMT
(48,4%) MeTUII-8- (2, 2—-nuMeTui-2, 3—ourunpo-1H-uunos—5-wmi) -9- (4-

{[(38)-1-(3-dTopnpolnil) IUPPOJIUOUH-3-1JI] OKCU } beHUJI) =6, /- OUTUIPO—
5H-6eH30 [ 7] aHHyJleH-3-KapbokcuiaTa.

LC/MS (macca/3apsm, MH+): 611

Cramuga 2. 6- (2, 2-IMe TMJIMHOOJINH-5-1J1) =5-[4-[ (3S)-1- (3~
OTOoPHIPONNII) IUPPOJIMANH-3-1JI] okCcubeHnI1] -8, 9—nurunpo-7H-
BeHz30[7] aHHyJIeH-2-KapBOHOBOM KUCJIOTH IHUIPOXJIOPUI

F

O o
58
o

o}

K pacTtBOopy MeTUI-8- (2, 2-mnuMeTuy-2, 3—-ourunpo-1H-muumos—5-wmi) -
9-(4-{[(3S)-1- (3-0TOpPHPONMJI) IMPPOJIUIONH-3-MJI] OKCH } peHMJI) =6, 71—
ourmunpo—-5S5H-6eH30 [ 7] aHHyJIeH-3-KapOokcuiiaTa (240 MI, 392,95
MKMOJIL) B MeOH (20 wMja) pmo®arjgsgiam NaOH (15,72 mr, 392,95 MKMOJEB)
M pPeaKLUMOHHYK CMeChb Hal'peBaJiM C OOpPaTHEM XOJIOOWJIBEHUKOM B TedeHMe
3 YacoB UM pPaCTBOPUTEJIb yOaJidJiM IIPpU I[IOHVWXEeHHOM nOabBJieHUM. OCTaTOK
norJjiomasau Bomo¥ (15 mi), mobarasanam HC1 (5 M, 1 MJI) M peakKlMOHHYI
CMeChb HarpepaJ C OOpaTHHM XOJOOWUJIBHMKOM B TeueHUe 2 dYacoB.
Pacteop NaOH gpoBapadiamM OO JoCTwXxeHMs pH 7 ®  BOIOHYKLD (aszy
3KCTparupoBagmM ¢  nomombn  DCM, OpraHnueckynw ¢asy [OIPOMEIBaJINU
COJIEBLEIM pacTropoOM, BLHICYIIMBAJIA Hano MgSso4, OUIIL TPOB AU u

KOHLEHTPMPpORaJIM IIpM IIOHMXEHHOM OaBJIECHWNM. OcraTok pracTmpalin C



300

OVUWBOIPOIMIIOBEM 20MpPOoM, O(QUIIBTPOBAaNIM WM BHCYWMMBAaJM C IIOJIy4YeHMeM
211 MI (90, 8%) 60— (2, 2-OVMeTUIIMHOOJIMUH-5-1Jj1) -5-[4-[ (3S) -1-(3-
GTOPNPONWII) IUPPOJUIOVH-3-WJI] OKCUOeHWII] -8, 9—nurmunpo-"7H-

BeHzo [ 7] aHHYJIeH-2-Kap®OHOBOMW KUCJIOTH I'MOIPOXJIOPUIA .

[Mpumep 189. 5-14-1(3S)-1- (3-dTOopnponni) INPPOJIUANH- 3~
ui] okcubenm] -6- (l-okcugonupmuaonuu—1-ur—-4-mi) -8, S—ourunpo- 7H-
BeHsz30[7] aHHYJIeH-2-0JI

Crammusa 1. 9-(4-{[(3S)-1-(3-QTOPHIPONNJI) INPPOJIUINH— 3~
min]okcu}denus)-8-(4,4,5, 5-rerpamernii-1, 3, 2-guokcadbopoJiaH—2—WUJI) —

6, T-ournaopo-5H-6eH30 [ 7] aHHYJIEH-3-WJI-2, 2—OVMe TUJIIIpOolaHoaT

o
Q¢
W O

K pactBopy 8-0poM-9-(4-{[(3S)-1-(3-9pTOopHponmi) INPPOJININH- 3~
W] okcu}deHus) -6, 7-ourngpo-5H-6eH30 [ 7] aHHYJIeH-3-UJI-2, 2—
ouMeTuJnponaHoara (D3) (1 r©, 1,84 wMMmoJsb) B OmokcaHe (10 M) u
BOIe (5 MJI) no0aBJISaIN 4,4,4',4',5,5,5",5"-okTamMeTmii-2,2"'-
6un(l, 3, 2-ouokcadopoan) (559,65 mr, 2,20 mMmoJyb), Cs2C03 (1,20 T,
3,67 MmoJsib) u Pd(dppf)Cl2 (84,87 mr, 110,19 MKMOJB). PeaKUMOHHYIO
CMeCb HaTl'peBajiX C OOpPaTHEM XOJOOWUJIBHMKOM B TedeHue 24 YacOB U
pazmenann Mexnoy DCM m BomoM. BonHywo (a3y IPOMBIBAJIM C IIOMOmMbI DCM
M CcOoOpaHHYK OpraHuuecKyl Gaszy  BHCYyWLKMBaJW, IpOoIycKasa depes
prasnemTesIbHYyD KOJIOHKY oA TunpodoOHOM XpoMaToTrpadpuu, u
BHIlIAPMBAJM IIPY I[IOHMWXEHHOM »HabJieHMM. OCTaTOK OuMlajuM C IIOMOWBK
KOJIOHOUHOM XpoMaToTpadumu C SJIoUpoBaHMeM cMeckbio DCM u MeOH (98/2;
06./00.) c [IoJIy4deHreM 426 MI (39,2%) 9-(4-{[(38)-1-(3-
bTopNpPONWII) IMPPROIUIVH-3-MJI] OKCHU } beHnir) -8- (4, 4, 5, b—-TeTpame TmII-
1, 3, 2-nuokcabopojylaH—-2-1JI) -6, /T-nurunpo-5H-06eH30 [ 7] aHHYJIeH— 3—-WJI—
2, 2-OVMeTUJIIIpOoIlaHoaTa .

LC/MS (Macca/szapsgrn, MH+): 592 (M+H).

Crammusa 2. [9-(4-{[(3S)-1- (3-dTopnponnj) IUPROJIUINH- 3~
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WII] OKCHU } QeHWII) —3—-TUIPOKCHU—6, /T—-nurunpo—-5S5H-0eH30 [ 7] aHHYJIeH— 8-

ui1] GopoHOBAS KUCIIOTA

o
5
B—oH
HO OC
K pacTrBopy 9-(4-{[(38)-1-(3-bTOopPHnpPOonNMII) INPPOJIUONH~ 3~

muin]oxkcu}tdenus)-8-(4,4,5, 5-rerpamernii-1, 3, 2-ouokcadbopoJiaH—2—WUJI) —
6, T-ournnpo-5H-6eH30 [ 7] aHHYJIeH-3-WJI-2, 2—OVMe TUJIIIpollaHoaTa (426
M, 720,13 MKMOJB) B MeOH (10 mi) pmobamjgnm NaOH (2 H., 2,16 M,
4,32 MMOJIb) . PeaKUMOHHYID CMeCh IIepeMemlyBaJy I[IpYM  KOMHAaTHOM
TeMrlepaType B TeueHue 1,5 uyaca m pobBaBjagsam HC1 (2 H., 2,2 wMiI).
Bomuele ¢ase NIpPOMEBaJIM C HoMombl DCM M BHIAPUBAJIM IIPU IIOHVKEHHOM
OaBJIeHUN . OcTaToKk pacTupagu Cco cMeckl DCM wm MeOH (95/5,
06./06.), OWILTPOBaNIM ¥ KOHLEHTPMPOBAJM IIPY IIOHMXEHHOM HOaBJIEHUU
c noJgydeHmeM 100 wMT (32,7%) HEeOUMIeHHOM [9-(4-{[(38)-1-(3-
GTOPHPONNII) IUPPOJIUOVH-3-1JI] OKCU } beHMJI) —3-TUIPOKCU—6, /T—-OUTUIPO—
S5H-6en30 [ 7] aHHyJIeH-8-1JI] DOPOHOBOW KMCJIOTH.

LC/MS (Macca/szapsan, MH+): 426 (M+H).

Crammusa 3. 5-14-[(3S)-1- (3-dTopnponui) IMPPOJIUOANH- 3~
ui]oxkcubenmi] -6- (l-okcugonupuouu—1-uti—4-mi) -8, 9—ourunpo- 7H-

BeHszso[7] aHHYJIeH-2-0JI

K pacrTeopy [9- (4—-{[(3S)-1- (3-QTOopHPOINI) INPPOJIMOIUH- 3~
W] OKCHU } PeHWII) —3—-TUIPOKCHU—6, /T—-nurunpo—-5H-0eH30 [ 7] aHHYJIeH— 8-
ni] 6opoHoBOM kKMcJOTHEH (100 mMr, 235,12 MKMOJBL) B OMOKCcaHe (8 MJI) U
Bole (2 ™) pobBaBasaiam 4-OpoMmnvpuivH-1-okcun (57,28 wMmr, 329,17

MKMOJIB) , Cs2C03 (161,04 wmr, 493,76 wMmrmoJsib) u Pd(dppf)Cl2 (11,52
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Mr, 14,11 MKMOJIBL) . PeakKLUMOHHYI0 CMech HarpeBaau npu 90°C B TeueHHUe
2 YacoB M KOHLUEHTPpUPOBAJIM IIpU IIOHMWXEeHHOM HaBJieHuM. OCTaTOK
ouMmaJiM C IIOMOMBI  KOJIOHOUHOM  XpoMaToTrpadumM C  DIOUPOBaHUEM
rpanueHToM MeOH B DCM (o 0% pmo 4%) C T[IOJYYEHMEM TBEPIOTO
BelleCTBa, KOTOpPOe IONOJIHUTEJIBHO OuMllajiM Ha KOJIOHKe C CUJIBHOU
KaTMOHOOOMeHHOM cMoJiom (SCX) ¢ noJjiydeHuem 21 wmr (18,8%) 5-[4-
[ (33)-1- (3-QTOPNPONNII) INPPOJIMOMH- 3—WUJI] OKCUbeHMII] —6— (1—
okcumonupuaonuH—-1-un—-4-mi) -8, 9—ourunpo-7H-06eH30 [ 7] aHHYJIeH-2-0Jia.

[MTpumep 203. 5-14-1(3S)-1- (3-dTOopnponni) IMPPOJIUOANH- 3~
Wil OKCubeHU ] —6-TeTparuoponupad—4-mia-8, 9—ourunpo-"/H-

BeHsz30[7] aHHYJIeH-2-0JI

K pacTBOpY 6- (3, 6—gurunpo-2H-nupaH-4-mj) -5-{4-[ (S)-1-(3-
OTOPHNPONNII) ~IIUPPOJIMOANH- 3—WUJIOKCK ] —beHnI1 } -8, 9—nurmunpo-"7H-
fOeH3O0LUUKIIOTeNTeH-2-0Jla (npumep 202, 110 wMmr, 237,28 MKMOJB) B
AcCOEt (3 M) M »rTaHoje (5 mi) pmoBaBjanM HDajjlaiuy Ha yIule (10%,
2,53 Mr, 23,73 MKMOJIb) . PeaKIMOHHYI CMeCh IIepeMemmBajM opu 50°C B
aTtMochepe Bomopoma (5 BGap) B TeueHMe 2 UYACOB. PeaKIMOHHYK CMeCh
duIIETPOBAJIM Ha LeJuTe, OPOMEEBaJIM C IHoMombild MeOH wm  uiabTparT
KOHUEHTPUPORaJM IIpM IIOHMXEHHOM HabJjieHMM. OCTaTOK OouMaliu C
IIOMOIBI0 KOJIOHOUHOM XpoMaToTpaduy C D2JoMpoBaHMeM cMecbio DCM u
MeOH (90/10; o06./006.) ¢ nojgydeHuem 61 mMr (55%) 5-[4-[(3S)-1-(3-
GTOPHIPONIMII) IUPPOJIUOVH-3-WJI] OKCUQEeHWII] —6—-TeTpalugponnpad—4-ui-

8, 9—nurunpo-7H-0BeH30 [ 7] aHHYJIeH—-2—-0JIa.

[MpumMep 204. 5-14-[(38)-1- (3-dTOopnponui) INPPOJIUANH- 3~
ni] okcupeHmI ] —6- (4-ITMIPOKCULIMKIIOTEKCHUII) -8, S—nurunpo-"7H-
Bensz0[7] aHHYJIeH-2-0JI

Cramusag 1. 6- (1,4-IImokcacnupo[4, 5] neu-7-env—-8-wmy) -5-{4-[ (S) -
1-(3-dbTopnponnil) IMPPOJIUONH-3-MJIOKCHK ] peHMII } -8, 9—nurmunpo—-"7H-

DeH30LUMKIIOTelITeH-2-0J1
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K pacrteOopy 8-6poM—-9-(4-{[(3S)-1-(3-0bTOopnpOonnil) INPPOJIUONH- 3~
il oxkcu}ldernus) -6, T-ournapo-5H-6eH30 [ 7] aHHYJIeH-3—-0JIa (D4) (500
MT, 1,09 MMOJIb) B IMOKCaHe/BoOmOe (80/20; 06./006., 25  w)
DOBaBJAIM CJIOKHBY OMHaKOWJIOBEM 20up 1, 4-muokcacnupo[4,5]men-7-
eH-8-060poHOBOM KMcCJIOTH (412,93 wMmr, 1,52 wMvmosb), Cs2C03 (743,85
MT, 2,28 MMOJIb) n Pd(dppf)Cl2 (53,22 wmr, 65,16 MKMOJIbL) .
PeaklLMOHHYIO CMeChb HarpeBanmu 1pu 80°C B Teuenre 30 MUMHYT U
KOHLUEHTPUPOBAJM IIpM IIOHMXEHHOM HabJieHMM. OCTaTOK OouMmaju C
IIOMOIILID KOJIOHOUHOM xXpoMaTorpaduu C DJoMpoBaHMEeM I'pagueHToM MeOH
B DCM (or 0% gmo 4%) C IOJyYeHMEM TRBepPIOI'O BelecTBa, KOTOopoe
OOIOJIHUTEJIEHO  OuMIlaJiM Ha KOJIOHKe C CUJIBHOM KaTMOHOOOMEHHOM
CMOJION (SCX) c [IOJIyUYeHMEM 485 MT (85,9%) o—-(1,4-
omokcacnmupo [4, 5] oeu-7-eH-8-wmj) -5-{4-[ (S)-1-(3-
dTOPHNPONNII) IUPPOJIUIONH-3-MJIOKCHK ] deHMII} -8, 9—nurunpo-"7H-
BEeH30UUKIIOTEITeH—2-0JIa .

LC/MS (mMmacca/szapsarn, MH+): 520

Cramusa 2. 6- (1,4-IImokcacnupo [4, 5] meu-8-miu) -5-{4-[ (S)-1-(3-
dropdeHnII) IMPPOINUINH-3-UIJIOKCK ] beHMI1} -8, S—nurunpo—7H-

DeH30UMKIIOTelITeH-2-0J1

K pacteBopy 6-(1,4-nmuokcacnmupo[4,5]neu-7-ev—-8-wmy)-5-{4-[(S) -
1-(3-dbTopHnpOonnil) IUPPOJIUIONH-3-—MJIOKCHK ] peHMII } -8, 9—nurmunpo—-"7H-
BeHz30UMKIIOTelTeH-2-0oJla (485 M1, 933,31 MKMOJB) B AcCOEL (10 M) u

sTanoJa (10 M) mobaBijanaM Hajllaguyi Ha yrje (10%, 9,93 mr, 93,33
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MKMOJIL) . PeaKLUMOHHYK CMeCh IepememmBaiamu npu 50°C B aTMmochepe
BOIOOPOIA (5 ©ap) B TeueHMe 24 dYacos. PeakKUMOHHYI CMeChb
QUIIETPOBAJIM Uepes LEeJUMT, OIPOMHBaJIM C IHDoMombln MeOH wum  ouiabsTpartT
KOHUEHTPUPORBAJM I[IPpM I[IOHMWXEHHOM HOaBJIEHMM C I[oJiydeHMeM 487 MDD
(100%) HeouumeHHOoTo 6- (1,4d-guokcacnupo [4, 5] neu-8-wmi) -5-{4-[(S) -
1-(3-dbTopnponni) IMPPOJIUIONH-3-—MJIOKCHKU ] deHMII } -8, 9—ourmunpo-"7H-
BEeH30LUUKIIOTENTeH-2-0JIa .

LC/MS (Mmacca/zapsan, MH+): 522

Crammusa 3. 4= (5-{4-[(S)-1-(3-dTOoPHNpPOoNnni) INPPOJIUOANH- 3~
WJIOKCU ] eHWII } —2-TUAPOKCU—8, 9-ournigpo— /H-O0eH30UUKIIOTEITeH~ 6~

WJI) UMKJIOTeKCaHOoH

O
(0)
(0]
oe
I

K pacrBOpy HeouuMmeHHOTO 6-(1,4-mmokcacnupo([4,5]nen—-8-mj)—-5-
{4-[(S)-1- (3-dTOPHPONMJI) IMPPOJIUINH-3-MUJIOKCK ] beHMJI} -8, 9-OUTUIpOo-—
TH-6eHB30LMKJIIOTEeNTeH-2-0Ja (487 wMr, 933,53 MKMOJB) B alleToHe (2
MJI) I»OoGaBJAAM KOHIEHTPUMPOBAHHEM BOIOHHEM pacTBop HC1 (1,4 wMa) u
PeaklMOHHYID CMeChb IIepeMemMBaJM IIPpM KOMHATHOM  TeMIepaType B
TeueHre 4 nHeM. JoBaBiIaJM HACHIEHHHM BONOHEM pacTBop NaHCO3 m DCM
n  Gass paslesydasiM  Ha  KOJIOHKe cCo CMOJIOM  IJiA TMOPOQOOHEIX
B3aMMOOeNCTBUM. OpraHMuecKyl 0a3y KOHIUEHTPUPOBAJM IPY IIOHMXEHHOM

OaBJIeHUM M OCTaTOK OUMIAaJM C IIOMOMBI KOJOHOUHOM xpomaTorpa@MM C

SJIOVpOBaHMeM cMecbio MeOH B DCM (3/97; 06./06.) c noxyudenrem 390
MI' (87,5%) 4— (5-{4-1(S)-1-(3-dTOopnponui) INPPOJIUANH- 3~

WMJIIOKCU ] QeHUII } —2-TUAPOKCU—8, 9-nurniapo— /H-6eH30IMKJIOTENTeH~ 6—
WJI) ULMKJIOTeKCaHOHa .

LC/MS (Macca/zapsarn, MH+): 478.

Crammusa 4. 5-14-1(3S)-1- (3-dTopnponni) INPPOJIUANH— 3~
ni] okcupeHmI ] —6- (4-ITMIPOKCUIIMKIIOTEeKCHUII) -8, S—nurunpo—-"7H-

Benszo[7] aHHYJIeH-2-0JI
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K pacTrBopy 4= (5-{4-[(3)-1- (3-dTopnponni) INPPOJININH—3—
WJIOKCU ] eHWII } —2-TUAPOKCU—8, 9-nurniapo— /H-O0eH30UUKIIOTEITeH~ 6~
WJI) UMKJIOTeKCaHOHa (200 w™Mr, 418,74  MKMOJIb) B MeOH (4 )
nobasiyganm OGoporumpun HaTtpusa (147,3 wMr, 3,89 MMOJIB) . PeakUMOHHYI
CMeChb IIepeMellBaJM [IPU KOMHATHOM TeMIepaType B TeueHMe 4 OHEW U
noBaBJyAIM  BOOY. OBpaszywleecsda TBepHOoe BelleCTBO  QUIIBLETPOBAJMA,
IIPOMHIBAJIM BOOOM M OUMIIAJM C IIOMOMEBI0 KOJIOHOUHOM XpoMaToIpaduyu cC
SJIOMpoBaHMeM TIpalueHToM MeOH B DCM (oT 0% mo 10%) C MOJydYeHMEM
28 MT (14%) 5-[4-[(3S)-1- (3-dTopnponui) IMPPOJIUINH-3—
ni] okcudeHmI] —6- (4-TUOPOKCULMKIIOTEKCHUII) -8, 9—nurunpo-"7H-
BeHsz0 [ 7] aHHYJIeH-2-0JIa.

IIpumep 207. 6-(4,4-IundpTopumkjorekceH—1-mj)-5-[4-[(3S)-1-(3-
OTOPHNPONMII) IUPPOJIUINH-3-WJI] OKCUOeHWII] -8, 9—nurunpo-"7H-

BeHszso [ 7] aHHYJIEeH-2-0JI
F

QN/\J
OFe
)

K pacteropy 8-6pomM—-9-(4-{[(3S)-1-(3-bTOopnpOolni) IUPPOJIUINH- 3~
uin]oxkcu}ldenuy) -6, 7T-aurnapo-5H-6eH30 [ 7] aHHYJIeH-3-0Ja (D4) (200
Mo, 434,42 wMxMOJIL) B IOMOkcaHe/Bome (80/20; o06./06., 10 wi)
oobaBJigym 2-(4,4-mudprTopumnkiyorexkc—-l-eu-1-umu)-4,4,5, 5-TeTpaMe TUI-
1,3, 2-nuokcabopoysian (127,24 wmr, 521,30 wmMmrmoJb), Cs2C03 (297,53
M, 912,28 wmrmoak) wu Pd(dppf)Cl2 (20,08 w™mr, 26,07 MKMOJB) .
PeakKIIMOHHYID CMeCh HarpeBaJgu TIpu 90°C B Teuenme 30 MUHYT U
PacTBOPUTEJIE KOHLEHTPUPOBAaJIM I[IPpU I[IOHMXEHHOM IaBJjieHur. OCTaToK

oummaJim C IIOMOIIEO KOJIOHOUHOM XpOMaTOI‘pa(bMM C SJIMPOBaHVEM



306

rpanuenToM MeOH B DCM (orT 0% mo 10%) C [OJy4YeHMEM TBEPIOTO
BelleCTBa, KOTOpOe IOIOJIHUTEeJIBHO OuMIaliM Ha KOJIOHKe C CUJIBHOU
KaTMOHOOOMEeHHOM cMoJioM (SCX) ¢ noJjiydeHueMm 95 wmr  (44%) 6-(4,4-
oupTopuukIoTrekceH—1-1my) —-5-[4-[ (3S) -1- (3-dTopnponnil) IMPROJIUINH- 3~
mi] okcupeHmi] -8, 9-gurunpo-7/H-0eH30 [ 7] aHHYyJIeH—2-0JIa .

[Mpumep 208. 6- (4, d-IIudpTopumkiorekcu) —5-[4-[ (35)-1- (3~
bTopHPONWII) IUPPOJUIOVH-3-MJI] OKCUPeHWII] -8, 9—ourmunpo-"7H-

BeHsz30[7] aHHYJIeH-2-0JI

o
() FF
SO0

K pacrBopy 6-(4,4-gudTopumkiorexkced—1-mi)-5-[4-[(3S)-1-(3-
dTopHPOnNII) IUPPOJIMANH-3-1Jl] okcubeHMI1] -8, 9—nurunpo-7H-
Benzo[7]aHuyjeH-2-ojla (95 mMr, 190,92 wMxMoJIb) B AcOEt (3 MiI) m
sTa”oJie (5 M) pmofaBij4aiaM najulaiui Ha yrije (10%, 2,03 mr, 19,09
MKMOJIL) . PeaKLMOHHYK CMeChb IepeMmemuBaigmu npu 50°C B aTMmocohepe
Bomopola (5 0Oap) B TedeHMe 2 YaCOB UM OQUIBTpOBaJM Ha LeJuTe,

IPOMEIBAJIM C  IHoMombld MeOH ¥ QMIbBTPpAT KOHIUEHTPUPOBAJM  IIpU

[IOHWXEHHOM  IaBJIEHUM. OcTaToK OouMmAaJ XM C I[IOMOmBI  KOJIOHOUHOM
XpoMaToTrpadumM C SIIOMPOBaHMEM cMecbi MeOH B DCM (3/97; 06./006.) c
nojgyueHuem 70 M (73,4%) 6-(4,4-mudTopumkigorerkcu) —-5-[4-[(33)-1-

(3-dTOopnpOonMII) IUPPOJIUOVNH-3-1JI] OKCHubeHMII] -8, 9—nurunpo-"7H-
Benszso[7] a”HHyJIeH-2-0JIa.

lpumep 213. 6— (2-Xjop-4-dTopdbenni) —1-pTop-5-[4-[ (335)-1-(3-
GTOPNPONWII) IUPPOJIUOVH-3-WJI] OKCUPeHWII] -8, 9—nurunpo-"7H-
BeH30 [ 7] aHHYyJIeH-2-KapOOHOBag KMCJIOTa

Cramgma 1. Merun-8-(2-xjop-4-dbTopbenni)-4-pTop—-9-(4-{[(3S)-
1-(3-dbTopnponni) IMPPOJIUOVNH-3—WJI] OKCHK } beHWII) -6, 7T-ourunpo—-5H-

BeH30 [ 7] aHHyJeH-3-KapObokCcuiaT
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K pacTBoOpyY MeTmJI-8—-0poM—4-pTop—-9- (4-{ [ (3S)-1-(3-
bTopnPOnWII) IUPPOJIUIOVH-3-WJI] OKCU } beHUIT) -6, /T-ourunpo—-5SH-
BeHz30 [ 7] aHHyJleH-3-KapbokcuiaTa Iruopobpommuna (D8) (200 mr, 332,60
MKMOJIB) B IOMOKcaHe (15 mi1) pofaBidaim 2-xJop—4-0TopdbeHMIIOOPOHOBYIO
KkucJoTy (69,59 wMmr, 399,12 wMkMOJIB), Cs2C03(465,64 w™MrJj, 698,46
MKMOJIB) M Pd(dppf)Cl2 (15,37 wmr, 19,96 MKMOJB). PeaKUMOHHYIO

cMech HarpeBayu npu 70°C B TeueHme 1 yaca M KOHIEHTPUPOBAJU IIPU
IIOHMXEeHHOM IOaBjleHMM. OCTaTOK OuUMma XM C  I[IOMOWBI  KOJIOHOUHOM
XpoMaToIrpadumn C sBIoMpoBaHMeM TIpaaueHToM MeOH B DCM (oT 0% mo 5%)
C IOJIyUYeHMeM TBEepHOT'O BelleCTBa, KOTOPOe IOIOJIHUTEJIbHO OuMIaliM Ha
KOJIOHKE C CUMJIBHOM KaTMOHOOOMeHHOM cMoJioM (SCX) c¢ nojiyueHmem 170
MI (89,7%) wmMmeTms-8- (2-xJiop-4-dTopdbeHmt) —4-pTop-9- (4-{ [ (3S)-1-(3-
dTOoPNPONMII) IUPPOJIUOVNH-3-WJI] OKCU } beHWII) -6, 7T-ourunpo—-5H-
BeHz30 [ 7] aHHyJIeH-3-KapOoKkcuiaTa.

LC/MS (mMmacca/szapsarn, MH+): 570

Cranmusa 2. 6— (2-Xjop-4-dTopdbenni) —1-pTop—-5-[4-[ (335)-1-(3-
dTOoPHNPONWII) IUPPOJIUOVH-3-WJI] OKCUOeHWII] -8, 9—nurmunpo-"7H-

BeH30 [ 7] aHHyJIeH-2-KapOoOHOBag KMCJIOTa

K pacTBopy MeTu-8- (2-xJop-4-dbTopbenni)-4-pTop—-9-(4-{ [ (3S) -
1- (3-dTopHnponmil) IMPPOJIUINH-3—WJI] OKCHU } beHnJI) -6, /—-nurunpo-5SH-

Benz0 [ 7] aHHyJeH-3-KapbokcuyiaTra (170 wMr, 298,22 wMKMOJB) B MeOH
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(150 MJI) noBaBJIaJIn 5 M NaOH (238, 58 MKJI, 1,19 wMMOJIB) .

PeakKIIMOHHYI CMecCchb HarpeBanu npu 90°C B TeueHMe 2 UYacoB, IO0OaBJIIAIU
BOOHEM pacTBOop HC1 (5 H.) ¥ ouMmaldM Ha KOJIOHKe C CWUJIBHOMU
KaTMOHOOOMEeHHOM cMoJio (SCX) ¢ 1noJjiydeHueM 65 wMmr (39,2%) 6-(2-
xJjop—4-dTopbenni) —1-pTop-5-[4-[ (33) -1- (3-dTOPHPONNII) INPPOJININH~
3-mi] okcudpeHmi] -8, 9-ourunpo-"7H-0eH30 [ 7] aHHYJIeH-2-KapOOHOBOM
KUCJIOTHL.

[Mpumep 215. 5-14-1(3S)-1- (3-dTOopnponni) INPPOJIUOANH- 3~
min] oxkcupenmi] -6- (1H-munaszsos—-5-wmi) -8, S—nurunpo—-"/H-

BeHsz30[7] aHHYJIeH-2-0JI

o
orat
A

K pacrBopy 8-0poM-9-(4-((3S)-1-(3-dTOopnponni) IUppoJIMOnH-3—
WJI) okCcu) eHuJI) -6, 7T-ourngpo-5H-6eH30 [ 7] aHHYJIeH-3-0JIa (D4) (306, 6
MI', 665,97 MKMOJB) B IOMoKcaHe (4 wia) m Bome (0,5 mi) moBaBjanm
5-(4,4,5, 5-TterpameTusi-1, 3, 2-auokcabopojiaH-2-mJI) - 1H-MHIOa30J (201
M, 823,43 wMrMoOJb), Cs2C03 (557 wmr, 1,71 wmvmosws) u Pd(dppf)Cl2
(70 Mr, 85,72 MKMOJIL). PeaKIMOHHYI CMeCh HaTpeBaJu IIpu 72°C B
TeueHre 4 UYacCOB M pa3meliday MexIy Bomou u DCM. ®a3b pas3lesiau Ha
KOJIOHKE CO CMOJIOM nOJia ITUIPOOOBHHX B3aMMOIEMCTBUM U OPTaHUUECKY
basy KOHLUEHTPHMPORBRAJM [IPM IIOHWXEeHHOM HOaBJieHuM. OCTaTOK OuMlalid C
IIOMOIBI0 KOJIOHOUWHOM XpoMaToTIpadum C BJoMUpoBaHMeM I'palueHToM MeOH
B DCM (or 0% mo 10%) c nojgyueHmeM 26 M (8%) 5-[4-[(38)-1-(3-
bTopNpOonWJI) IUMPPOIUIVH-3-MJI] okCcUudeHmJI] —6— (1H-mHmaz3oyg-5-mj) -8, 9-
ourunpo-/H-6eH30 [ 7] aHHYJIeH—2-0Jia.

HexkoToptre coenuHeHMUA COTJIaCHO HaCcToAlleMy M300peTEeHND
noaBepraliu bapMakoJIOTMUe CKUM TecTaM oJisd onpenejyieHmns nx
AHTATOHUCTHUUECKOTO HBdbexTa U »shddexkTa  pal3pylleHMsa B OTHOIMEHUN
SCTPOTEHOBEIX PELENTOPOB.

TecT A. BruoxmuMmueckas AHTATOHUCTUUECKA S aKTUBHOCTE B

OTHOHWMEHNMNM SCTPOI'€HOBEIX pPelellTOPOB IMKOI'O THIIa (WT) wm MYy TaHTHEBEIX
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SCTPOTEHOBEIX PeLEeNTOPOB

TecT A IOpedycMaTpuUBaeT M3MepeHMe 1in vitro aHTaTrOHMCTHUUEeCKOM
AKTMBHOCTHM COeIMHEeHMM II0 HacTodmeMy M300peTeHMId B  OTHOUEHUU
DCTPOTEHOBEX PeLelTOPOR.

VsMmepeHmsa moxkasaTeJien AHTATOHUCTUUECKON AKTUBHOCTH
BEIIIOJIHAJIM C MCIOJIE30BaHMEM aHajM3a C KOaKTMBATOPOM HSCTPOTEHOBHX
PEeLenTopOB, KaK OIMCaHO HIMXe B JaHHOM OOKYyMEeHTe.

AHTATOHUCTUUECKYLD  20PeKTUMBHOCTD COeIVMHEHMM  OlLleHMBAaJIM C
UCIIOJIb30BaHMeM aHaim3a TR-FRET ¢ koakTuBaTopoM ERa LanthaScreen®
(ThermoFisher) C MOOUOGUKALIMAMIA . OH npencrapjgeT cobomn
KOHKYPEHTHHM aHauus, B KOTOPOM CBA3BEBaHMe TEeCTUPYEMOT'O

coeIMHEHMS C KOMILJIeKCOM, cocTosammuMmM M3 (i) O6ejnka His6-ERa298-554,

npencTaBJgomero JUTaHICBA3HBawmMM 1noMeH ERo, (i1ii) wMeuenHoro Tb
aHTHUTeJla K Hiso, (iii) MeUueHHOTO byopeclLerHOM nenTuga
KoaKkTupaTopa PGCla (EAEEPSLLKKLLLAPANTQ) u (iwv) SCTpanmnoa,

OPpUBOOUT K CHMXeHMI©O curHaja TR-FRET wn3-3a »guccoumalumy IIenTuna

KOoakKTHBaTOopa. Besgku His6-ERa298-554 skcopeccupoBalM B BuUIe
BesikoB WT wmam MyTaHTOoB D538G mym Y537S B E. colli m oummanmM C
nmoMomeo adpdMHHOM xXpoMaToTrpadumr. [JaHHEM aHalu3 OCYIeCTBJISEeTCS B
TOMOT'€HHOM bopmaTe "cMemmMBa-mU—-CUnTHBaM" . B TUIINUYHOM
sKchHepumMmeHTe 4 Mg cmMecum u3 0,5 HM His6-ERo298-554, 0,5 HM
MedeHHOTO Tb aHTHMTejsla K His6, 250 HM nenTuma PGCla m 3 HM
scrpamguosga B 100 MM dochaTa kayqmsa, pH 7,4, 0,01% Tween-20, 0,023
NaN3, 5 MM DTT, poGaBaanm k 40 HJII TeCcTHpyeMOT'O coeamHeHusa B DMSO
¥ UHKYyOUpPOBAJIM Ha IIPOTSKEeHUMM HOUM IIPpM KOMHATHOW TeMIepaType.
PaccuMTHBaJNIM OTHoOmeHVe wu3JgydeHmsa TR-FRET npm 520:495 HM, M ero
IPVMEHANM OJIA OoIpelelleHMsa 3HaueHusa IC50 mu3 xkpuBor "nmoza-sddext”,
armnpoOKCUMHUPOBaHHOM K d-TTapaMeTpnueCcKOMY JIOTUCTUUYECKOMY
YPaBHEHUIO.

AHTATOHMCTUUECKAd AaKTUBHOCTE IIPMMEHMTEJIBHO K BSCTPOT&HOBEM
pelenTopaM B OaHHOM TecTe OIMCHBaeTCHd KOHIeHTpalluMel, KoTopasd
MHIMoMpyeT 50% akKTUBHOCTU SCTPOIEHOBHX pelelTopoB (miam IC50) B
HM.

B Tabuile 2 HWXE YyKa3aHH OMOXUMUUECKNE pPes3yJIbTaTH

AHTATOHUCTUUECKOMN AKTVMBHOCTIM CoenMHeHUMN COTIJIaCHO HacToAdleMy
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MSO@peTeHMD B OTHOImMEHMNM OSCTPOI'€HOBEIX PelellTOPOB WT M MyTaHTHHEX

SCTPOT'€HOBEX
IIpOoTEeCTHUPOBAaHHEE
AKTVMBHOCTEIO,

Tabauia 2

pPEeLenTopos,

COeIIMHEHNMA

u

IPOIEMOHCTPUPOBAHO,

oBJlamanT

dTo

AHTATOHUCTUUECKOMN

CBA3aHHOM C SCTPOT'€eHOBEMIM pellellITOpaMIM.

AHTaTOHU3M B |AHTATOHU3M B|AHTATOHM3M B

OTHOUEHUN OTHOUEHUN OTHOUWEHUN
[ToMepEL

WT, D538¢G, Y5378,

IC50 (uM) IC50 (uM) IC50 (HM)
Mpumep 1 7 32 22
[Ipumep 2 5 30 22
[Ipumep 3 37 268 139
[Ipumep 4 19 117 68
Ipumep 5 7 21 21
[Ipumep © 2 4 3
Mpumep 7 5 36 19
[IpuMmep 8 3 15 8
[Ipumep 9 3 20 10
[Ipumep 10 2 5 3
Mpumep 11 2 4 3
Mpumep 12 3 18 10
Mpumep 13 4 19 11
Mpumep 14 3 15 7
Mpumep 15 5 37 24
Mpumep 16 14 109 63
Mpumep 17 3 24 15
Mpumep 18 5 28 21
Mpumep 19 8 49 26
[Ipumep 20 2 12 9
Mpumep 21 7 30 26
Mpumep 22 7 45 26
[pumep 23 3 9 4
Ipumep 24 152 759 475
[Ipumep 25 284 937 726
[IpumMmep 26 199 443 341
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Mpumep 27 3 10 6
[Ipumep 28 2 5 4
Mpumep 29 2 4 2
[Ipumep 30 5 20 9
Mpumep 31 2 19 12
[Ipumep 32 3 32 24
[Ipumep 33 3 41 24
Mpumep 34 2 18 11
[MIpumep 35 12 244 134
[IpumMmep 36 3 90 50
pumep 37 14 309 241
[Ipumep 38 39 052 651
Ipumep 39 4 76 53
Mpumep 40 16 289 224
Mpumep 41 10 177 133
Mpumep 42 2 55 33
[Ipumep 43 0,8 14 11
Mpumep 44 1 16 12
Mpumep 45 2 40 23
pumep 46 1 21 16
Mpumep 47 2 31 23
[Ipumep 48 44 1119 549
Mpumep 49 1 11 0
[Ipumep 50 10 208 113
Mpumep 51 15 389 221
[pumep 52 2 49 29
[Ipumep 53 244 3541 2857
Ipumep 54 1 38 5
[Mpumep 55 23 635 338
[IpumMmep 56 15 389 204
Mpumep 57 3 56 39
[Ipumep 58 2 37 24
[Ipumep 59 2 57 34
[Ipumep 60 3 68 39
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[Ipumep 61 10 178 99
[Ipumep 62 20 337 178
[Ipumep 63 6 132 72
[Ipumep 64 6 149 88
[IpumMmep 65 2 38 25
[IpumMmep 66 12 217 127
[Ipumep 67 5 145 85
[Ipumep 68 12 184 109
[Ipumep 69 5 172 90
[Mpumep 70 2 36 22
Mpumep 71 1 28 18
[Ipumep 72 31 895 498
Mpumep 73 4 59 40
Mpumep 74 2 28 26
Ipumep 75 56 1295 679
Ipumep 76 2 40 23
Mpumep 77 1 19 13
[Ipumep 78 17 298 185
Mpumep 79 9 182 113
[Mpumep 80 13 389 203
Mpumep 81 7 128 93
[Ipumep 82 1 24 16
[Ipumep 83 51 842 648
Mpumep 84 74 1464 964
[Ipumep 85 58 1111 735
[Ipumep 86 12 313 172
[Ipumep 87 9 150 93
[Ipumep 88 5 139 78
Mpumep 89 1 12 8
[Ipumep 90 13 263 190
Mpumep 91 2 35 18
[Ipumep 92 34 840 504
[Ipumep 93 2 29 24
Mpumep 94 25 485 322
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Mpumep 95 12 243 150
[pumep 96 20 307 196
Ipumep 97 9 127 78
[Ipumep 98 1 18 12
Mpumep 99 18 804 280
Ipumep 100 83 1329 1014
Mpumep 101 14 269 163
Mpumep 102 5 123 71
Mpumep 103 4 86 55
MIpumep 104 2 30 17
[Ipumep 105 8 129 81
[Ipumep 106 15 524 007
pumep 107 42 977 507
Ipumep 108 1 33 19
Mpumep 109 1 29 17
Mpumep 110 14 274 168
Mpumep 111 4 120 67
Mpumep 112 4 76 46
Mpumep 113 34 633 434
Mpumep 114 21 346 242
Mpumep 115 6 86 71
Mpumep 116 2 37 25
Mpumep 117 12 238 163
Mpumep 118 17 245 164
Mpumep 119 62 953 714
Mpumep 120 38 585 357
Mpumep 121 4 76 56
Mpumep 122 2 40 24
Mpumep 123 4 72 46
Mpumep 124 13 215 170
Mpumep 125 8 154 106
Mpumep 126 33 661 541
Mpumep 127 30 603 347
Mpumep 128 89 2046 1692
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Mpumep 129 23 474 290
Ipumep 130 3 59 44
Ipumep 131 15 387 253
Mpumep 132 77 1371 1249
Ipumep 133 20 384 190
Ipumep 134 2 28 28
Ipumep 135 59 1077 1226
Ipumep 136 11 201 134
Mpumep 137 28 595 363
[Ipumep 138 50 697 323
[Ipumep 139 2 43 28
Mpumep 140 52 996 685
Mpumep 141 27 475 436
Mpumep 142 5 117 64
Mpumep 143 4 100 57
Mpumep 144 46 759 645
Ipumep 145 2 44 28
IIpumep 146 9 152 67
pumep 147 54 982 583
Mpumep 148 62 1037 916
Mpumep 149 5 114 72
Mpumep 150 91 1768 2148
Mpumep 151 122 1641 >4000
Mpumep 152 8 268 132
Mpumep 153 4 74 477
Mpumep 154 10 191 117
Mpumep 155 11 231 141
Mpumep 156 90 885 1006
pumep 157 3 84 53
Mpumep 158 5 106 63
Mpumep 159 241 3816 2563
[Ipumep 160 15 266 110
Mpumep 161 23 396 169
Mpumep 162 16 290 159
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IIprMep 163 N/RA* N/A* N/A*
[Ipumep 164 8 191 121
Ipumep 165 2 47 277
[Ipumep 166 13 560 299
Ipumep 167 3 42 33
Ipumep 168 228 3844 >4000
[Ipumep 169 46 868 787
Mpumep 170 6 143 89
Mpumep 171 2 33 20
Mpumep 172 95 1632 1072
Mpumep 173 154 2346 1495
Mpumep 174 31 707 429
Mpumep 175 1 20 14
Mpumep 176 33 873 435
pumep 177 289 >4000 2911
MpumMmep 178 2 52 29
IMpumep 179 46 755 538
[Ipumep 180 7 133 78
Mpumep 181 14 260 187
Mpumep 182 10 176 120
Mpumep 183 9 180 125
Mpumep 184 49 991 459
Mpumep 185 67 1545 981
[Mpumep 186 6 118 75
Mpumep 187 28 476 321
Mpumep 188 1 23 16
[Mpumep 189 183 2973 2414
Mpumep 190 37 623 444
Mpumep 191 0 © 4
Mpumep 192 1 18 11
Mpumep 193 57 939 516
Mpumep 194 4 66 38
Mpumep 195 2 56 34
[Ipumep 196 15 354 198
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Ipumep 197 11 169 124
Ipumep 198 62 1039 586
Ipumep 199 1 21 15
Ipumep 200 195 3450 3097
Ipumep 201 6 125 74
Ipumep 202 5 94 67
[Ipumep 203 3 09 48
Ipumep 204 2 50 29
[Ipumep 205 12 331 187
[Ipumep 206 277 006 374
Mpumep 207 3 58 39
[Ipumep 208 1 32 19
Ipumep 209 33 703 543
pumep 210 11 283 162
Mpumep 211 30 618 443
Mpumep 212 84 2366 1111
Mpumep 213 22 529 334
Mpumep 214 2 39 23
Ipumep 215 4 88 57
Mpumep 216 31 743 431
Mpumep 217 39 960 632
Mpumep 218 61 1472 779
Mpumep 219 84 1595 1094

N/A*: He NOpUMEeHMMO. IIpoJjieKapCTBO HIpuMmepa 75

TecT B. AHaius OpoJudepaluu/XKUSHEeCIOCOBHOCTM KJIETOK Ha
KJIeTOUHOM JiMHMM MCF7 (KJIETKM OIIYXOJIM MOJIOUHOM XeJIE3H) WT m
MYTAHTHEIX KJI€ETOUHBIX JIMHUAX

TecT B rHnOpenmycMaTpuUBaeT «—UM3MepPeHUue in wvitro AKTUBHOCTHU
opoJinbepall 0O IOeCTBUMEeM COeIMHEeHMM II0 HacTodgmeMy M300peTeHU o
C TIOMOIIBI aHalM3a XU3HEeCIIOCOOHOCTM ONYyXOJIEBHX KJIETOK.

NzmMmepeHUd KN3BHECIIOCOOHOCTHU IIPOBOOUIIU C VCIIOJIE30BaHUEM
aHaJMza XU3HEeCIOCOOHOCTM Ha KJeTKax paka MOJIOUHOM XeJie3H, Kak
OIIMCAHO HMWXe B OaHHOM IOOKYMEHTe.

KileTku MCF7, SKCIpeccHupyomme MY TaHTHEIE S5CTPOTE€HOBHE

peuentopu Tyr 537 Ser wmim Asp 538 Gly (M 3aBUCHUMMEE OT HUX),
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IoJiydyaJjM C TIOMOIMBK TpaHCPeKUIMM MCXOIOHEX KJeTok MCFEF7 (ATCC)
BEKTOpPaMM DKCIIPECCHUHN, KOIVPYRIMA pas3JInyHLEe My TaHTHEIE
BSCTPOT'eHOBHE pelenTopel Tyr 537 Ser wimm Asp 538 Gly. KierTkwu
CHauvajJla oTOMpaJiM C IIOMOMBK aHTUOMOTHUKA (B 3aBUCHMMOCTM OT BeKTOpa
DKCIIPECCUN) M 3aTeM oTOMpaJM IIO0 3aBUCUMMOCTM MX pocTa OT
SCTPOTEHOBOTO pPelenNTopa, MCXOOS M3 MX CIOCOOHOCTM pacTu in vitro
B OTCYTCTBME DBCTpaIMoJla (MCcxomHad KJeTouHad JMHUMA [normubaeT B
OTCYTCTBME 5SCTpamuoa) .

Kimerxknm  MCE7 (ATCC) i  wjgeTkm  MCFEF7, BKCIpeccUpyrmme
MYyTaHTHBEE SBCTPOTEHOBHEEe pelenToph Tyr 537 Ser wmiam Asp 538 Gly (m
3aBUCHUMEIE OT HUX), BHCeBaJlu B 384-JIYHOUHHM MMKPOILJIAHIIET IIPU
koHlIleHTpauun 1000 «kJjeTok/30 MKJ Ha JYHKY B cpeme MEM OGes
beHOJIOBOTO KpacHoOTO, conepxamen 5% FBS, OUMIEHHOM Ha
AKTUBMPOBAHHOM VYIJle-IeKCcTpaHe. Ha cJemyiomui IeHb K KJIeTkKaM
DOBaBIAIM 9 CepMMHEIX pasBeleHuM 1:5 Kaxmoro coeluHeHMs B 20 MKJI
IIpM KOHEUHEIX KOHUEeHTpaluuax B auamnaszoHe 3-0,000001 w~mxM. Ilocge 7
oHen BO3OEMCTBUA COenOMHEHU I K KJIeTKaM IDOO0aBJIAJU 50 MKJI
CellTiter-Glo (Promega) u onpeneaan YCJIOBHEIE e OVHUIIEL
OTHOCHUTEJILHOM JllioMMHecleHlMM (RLU) C I[oMOmbI IJIaHmeT-puiepa OJsd
orpeleJieHU A JIOMMHE CLIeHLIUN (Envision device) . CellTiter-Glo

notaBJyaamu k 50 MkJ cpens ©e3 KIJIETOK, UTOOH OIpeleJIMTh GOHOBHIM

CUTHaJ.

[lpouieHT XUBHECIIOCOOHOCTHU Kaxnoro obpasua onpenesanm
crlenyiommuM ofpasoMm: (RLU ob6pasua - RLU ¢doxHa/RLU HeoBpaboTaHHHX
KJeTok - RLU ¢oHa) * 100=% XM3HeCIOCOOHOCTM.

AKTUBHOCTE XU3HECIIOCOOHOCTM IIPUMEHUTEJIEHO K SCTPOTeHOBHM
pelLenTopaM B IaHHOM TeCTe OIMCHBaeTCsa KOHIeHTpaluel, KoTopas
nHIMoupyeT 50% aKTMBHOCTM XM3HeclocoBHocTu (mym IC50) B HM.

B Tabjule 3 HIIXe YKasaHH pPe3yJbTaTE aHaJmsza
npoiubpepalnmn/KM3HEeCIOCOBHOCTHM KJIETOK Ha KJI@TOUHOM JmMHuM MCFEF7
(KJIeTKM ONYyXOJM MOJIOUHOM XeJjes3n) WT M MyTaHTHHX KJIETOUYHEIX JIMHUAX
IOO IHOeWCTBMEeM COeIMHEeHMM COTJIaCHO HacTodmeMy MW300peTeHMri, U
IPOOEMOHCTPUPOBAHO, YTO IIPOTeCTUPOBAHHEE COeIMHEHMA ofJjlafapT
3HaAUUTEJIbLHOU aHTUIIPOJIMbepaTUBHOM AKTUBHOCTEIO B OTHOUWEHUN
SCTPOT'E€HOBHX PELellTOPOB.

Tabouila 3.
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[Mponmndepaumsa [Mposmmbepanumsa [Mpommndpepanumg

MCE7 MCFE7 MCE7
[TouMePEL

(WT), D538¢G, Y537S,

IC50 (HM) IC50 (HM) IC50 (uM)
Ipumep 1 0,6 0,1 3
[Ipumep 2 1 0,1 ©
[Ipumep 3 9 0,2 17
[Ipumep 4 5 0,2 11
[Ipumep 5 0,3 0,2 2
[Ipumep 6 3 0,1 3
[Ipumep 7 0,2 0,3 1
[IpumMmep 8 4 0,1 0
[Ipumep 9 0,4 1 5
Mpumep 10 7 0,4 15
Mpumep 11 3 0,2 7
Mpumep 12 28 2 35
Ipumep 13 0,5 0,4 5
Mpumep 14 2 0,1 2
Mpumep 15 0,2 0,4 4
Mpumep 16 3 0,4 7
Mpumep 17 0,2 0,3 2
Mpumep 18 0,7 1 5
Mpumep 19 5 0,4 19
[Ipumep 20 5 0,1 14
Mpumep 21 23 2 36
Mpumep 22 6 30 306
Mpumep 23 0,2 1 4
Ipumep 24 63 7 71
Mpumep 25 48 5 67
[IpumMmep 26 25 4 31
Mpumep 27 0,2 1 8
[Ipumep 28 0,2 1 7
[Mpumep 29 0,5 1 3
[Ipumep 30 36 2 39
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Mpumep 31 4 0,3 0
[Ipumep 32 0,3 1 3
[Ipumep 33 0,3 1 3
Mpumep 34 0,2 0,4 2
Ipumep 35 0,2 1 5
[IpumMmep 36 0,3 0,4 4
Mpumep 37 0,5 1 7
[Ipumep 38 0,6 1 9
[Mpumep 39 0,2 1 4
[Mpumep 40 0,2 0,4 4
Mpumep 41 0,2 1 4
[Ipumep 42 0,4 1 ©
[Ipumep 43 0,4 1 5
Mpumep 44 0,2 1 3
Ipumep 45 0,7 2 14
Ipumep 46 0,6 1 8
Ipumep 47 0,3 0,3 3
[Ipumep 48 0,7 2 13
Mpumep 49 0,4 1 5
[Ipumep 50 0,2 0,3 4
Mpumep 51 0,4 1 10
Ipumep 52 0,3 1

[Mpumep 53 10 21 112
Mpumep 54 0,1 0,2 2
[Mpumep 55 2 4 39
[Ipumep 56 0,5 2 10
Mpumep 57 0,2 0,3 3
[Ipumep 58 0,3 1 4
Mpumep 59 0,1 0,5 3
[Ipumep 60 0,4 0,3 5
Mpumep 61 0,3 1 4
[Ipumep 62 0,4 1 7
[Ipumep 63 0,4 1 5
[Mpumep 64 0,3 0,4 4
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Mpumep 133 1 2 29
Mpumep 134 0,1 0,3 3
Ipumep 135 1 3 21
[Ipumep 136 0,2 1 5
Ipumep 137 0,2 1 7
[Ipumep 138 0,8 3 19
Mpumep 139 0,1 1 3
Mpumep 140 1 3 24
Mpumep 141 0,3 1 5
Mpumep 142 0,2 0,2 2
Ipumep 143 0,7 1 5
Ipumep 144 2 2 25
Mpumep 145 0,3 0,4 3
Ipumep 146 0,4 1 4
Mpumep 147 2 2 20
Mpumep 148 2 2 11
IMpumep 149 0,7 1 6
[Mpumep 150 3 2 18
Mpumep 151 0,9 1 16
Mpumep 152 0,4 0,3 4
Mpumep 153 0,1 0,1 1
Mpumep 154 0,4 0,3 4
Mpumep 155 0,1 0,2 2
Mpumep 156 2 4 11
Ipumep 157 0,6 0,2 2
Mpumep 158 0,5 1 5
Mpumep 159 8 11 112
Ipumep 160 0,7 1 0
Mpumep 161 0,8 1 7
Mpumep 162 0,6 3
IIprMep 163 N/RA* N/A* N/A*
Mpumep 164 2 0,2 2
[Ipumep 165 0,4 0,3 4
[Ipumep 166 0,8 1 12
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Mpumep 167 0,4 1 3
[Ipumep 168 4 5 33
Mpumep 169 10 1 1
Mpumep 170 3 0,3 0,3
Mpumep 171 0,9 0,1 0,1
Ipumep 172 30 2 4
Ipumep 173 5 11 177
Mpumep 174 1 3 40
Mpumep 175 0,2 1 10
[Ipumep 176 5 12 108
Mpumep 177 11 18 187
Mpumep 178 0,5 2 15
Mpumep 179 1 3 35
Ipumep 180 2 3 39
Mpumep 181 2 4 52
Ipumep 182 0,3 1 15
[Ipumep 183 1 1 9
Mpumep 184 1 2 36
[Ipumep 185 41 77 1000
Ipumep 186 0,9 2 26
Mpumep 187 19 34 1000
Mpumep 188 0,1 0,1 3
Mpumep 189 12 27 246
Mpumep 190 7 15 148
Mpumep 191 0,5 2 19
Mpumep 192 0,6 17
Mpumep 193 0,6 1 20
Mpumep 194 0,3 1 8
Mpumep 195 0,2 0,2 4
Mpumep 196 1 5 43
Mpumep 197 0,2 1 0
Mpumep 198 3 11 79
Mpumep 199 0,2 1 2
[Ipumep 200 78 108 1000
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Mpumep 201 0,02 1 4
Ipumep 202 0,3 1 0
Ipumep 203 0,1 1 4
Mpumep 204 0,1 0,3 1
Ipumep 205 8 28 119
Ipumep 206 1 8 26
Ipumep 207 0,3 1 3
Ipumep 208 0,1 0,3 1
Mpumep 209 8 25 68
[Ipumep 210 0,5 2 8
Ipumep 211 0,7 2 10
[Ipumep 212 4 14 112
pumep 213 1 2 8
Mpumep 214 0,1 1 2
Mpumep 215 1 18 51
Mpumep 216 1 6 19
Mpumep 217 0,3 12 23
Mpumep 218 1 13 29
Ipumep 219 1 9 36

N/A*: He IpuMeHUMO. IIpOJIeKapCTBO IIpuMepa 75

TecT C. AKTMBHOCTBE pPa3pylleHUusd SCTPOT'EHOBHX PELENTOPOB

TecT C HOpepycMaTpuBaeT U3MepeHUue in vitro AKTUBHOCTHU
paspyleHusa COelIMHEeHUN [0 HacTodAmeMy M300peTeHUD.

VsMepeHMS aKTUBHOCTU pas3pylleHMs OIPpOBOOWMIIM C MCIIOJIbE30BaHUEM
kjIeTok EROL paka MOJIOUHOM XeJie3H B BeCTepH—-aHalM3e Ha OCHOBe
KJIETOK, Kak OIMCAaHO HMWXe B INaHHOM HOOKyMeHTe.

Kimerxkn MCF7 (ATCC) BHcCeBaJIM B 384-JIYHOUHHY MMKPOILJIAHIIET
(MOKPHTHI KOJIJIATEHOM) MNpM KoHIeHTpaumuu 10000 xkjaeTok/30 MKJI Ha
JYHKY B cCcpele MEM-ajgbdpa 06e3 ©QpeHOJIOBOTO KpacHoro (Invitrogen),
comepxamen 5% FBS, OUMIIEeHHOM Ha aKTUMBMPOBAHHOM yIJle—-IOeKCTpaHe.
Ha crenyiommi IeHb K KJIeTKaM OO0aBJAIM 9 CepuMHHBIX pa3BemeHun 1:5
KaXOooro CcoeluMHeHusa B 2,5 MKJ IIPpM KOHEUHHX KOHILEHTpaluusax B
omnanazoHe 3-0,000018 MM wmiam 0,1 MKM B ciydyae OQyJIBeCcTpaHTa (C
MCIIOJIE30BaHMEM B KaueCTBe IIOJIOKUTEJIEHOT'O KOHTpoJid) . Uepes 4 uyaca

rnocjyie  nobaBJIeHMS ~ COeIMHEeHUM  KJeTKM  OUKCHPOBAJIM C  IIOMOIBI
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nofaBjieHusa 25 MKJI QopMaliMHa (KOHeuHas KOHLeHTpaluusda 5% dopMaliMHa,
comepxamero 0,1% Triton) Ha 10 MMHYT OpM KOMHaATHOM TeMlepaType,
a 3aTeM I[IpOMEBaJM IOBaXOs ¢ romMmomein  PBS. 3aTeM B ILJIQHOIET
nodasuanm 50 Mk OGJiaokupywomero Oydepa LI-COR, conmepxamero 0,1%
Triton, Ha 30 MMHYT IOpM KOMHATHOM TeMllepaType. Blokupyimuyi Oydbep
LI-COR vymandaum ¥ KJIETKM MUHKyOMpOBaJIM Ha IIPOTAXEeHMM HOUM B
XOJIOOMJIBEHOM KaMmepe ¢ 50 MKJ MOHOKJIOHAJILHOTO aHTUTEeJa KpoJiMKa K
ER (Thermo scientific MA1-39540), pas3sBemeHHOTO M3 pacueTa 1:1000
B OJokupypmeM Oydpepe LI-COR, comepxameMm 0,1% Tween—-20. JlyHKHU,
KOTOpHEe oOf0pabaTeHBaliM OJIOKMpyIKMM OybdepoM, HO He obOpabaTeBalin
AHTUTEJIOM, IPUMEHAIM B KadecTBe  (QOHOBOT'O  KOHTPOJA. JIyHKM
IOpOMEIBAJIM OBaxOe C nomombilo PBS (0,1% Tween-20) m WMHKyOMpPOBAJU
npu 37°C B Teuenme 60 mmHyT B LI-COR (0,1% Tween-20), comepXxaleMm
AHTUTEJIO KOBH K aHTUTeJY KpOJIMKa, KOHBOIMPOBaHHOe C Alexa 488
(1:1000), m IOHK-xpacuTesb Syto-64 (KOHeuHas KOHILEeHTpaluusda 2 MKM) .
B3aTeM KJeTKM IIpOMHBaJM 3 paza B PBS u ckaHupoBasmu B ACUMEN
explorer (TTP-Labtech) . VzMepdasan  MHTeT'paJibHEE  MHTEHCUBHOCTU
3eJIeHOM OQJIyopecleHIMM ¥ KpacHOM GJiyopeclleHUUM OJIsS OlIpelelleHUs
ypoBHe ERo. 1 OHK COOTBETCTBEHHO.

AKTHBHOCTB pa3pylieHns IIPUMEHUTEJIEHO K 3CTPOTE€HOBHM
pelLenTopaM B IaHHOM TeCcTe OIMCHBaeTCa KOHIeHTpalluel, KoTopas

paspymaeT 50% 3CTPOTreHOBHX pellenTopoB (mygm IC50), B HM.

Q

% CHWXeHMS YpoBHeM ERo onopemesldanaM clenyomuM ofpa3oM: 9
nHTMbupoBaHma=100 * (1- (oBbpazer - dyJIBECTPAaHT: DMSO -
bynBecTpaHT) ) .

B Tabiuile 4 HMXKe YyKa3aHH pes3yJbTaThH aKTHMBHOCTHM pPa3pylleHus
SCTPOTEHOBEX  PEeLEeNTOopOoB OJ4 COeOMHEHUM  COTJIaCHO  HacCToAlMeMy
n300peTeHND, n IPOOEMOHCTPUPOBAHO, UTO NIPOTECTUPOBAHHHE
COeIVHEHNS obJjlamamnT 3HAUUTEJILHOM aKTMBHOCTBK  paspylleHud B

OTHOIWMEHNMNM SCTPOI'€HOBEIX pPelellTOPOB.

Tabauua 4.
PaszpymeHue, % paspyleHud
[ToMePEL
IC50 (HM) npu 3 MKM
[Ipumep 1 0,4 88
[Ipumep 2 0,4 97
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[Ipumep 3 3 82
[Ipumep 4 0,3 90
[Ipumep 5 0,3 93
[IpumMmep 6 0,7 90
Ipumep 7 0,5 97
[Ipumep 8 0,5 96
[Ipumep 9 0,7 95
Mpumep 10 0,2 92
Mpumep 11 0,7 89
Mpumep 12 0,5 82
Mpumep 13 0,5 91
[MIpumep 14 0,3 94
Ipumep 15 0,2 95
Ipumep 16 2 90
Mpumep 17 0,8 83
Mpumep 18 0,9 90
Mpumep 19 1 82
[Ipumep 20 0,2 87
Mpumep 21 0,2 83
pumep 22 2 81
Mpumep 23 2 82
Mpumep 24 28 86
Mpumep 25 38 91
[IpumMmep 26 11 92
Mpumep 27 2 91
[Mpumep 28 1 92
[Mpumep 29 0,4 88
Mpumep 30 2 82
Mpumep 31 1 91
[Mpumep 32 2 87
[Mpumep 33 0,6 86
Mpumep 34 1 83
[Ipumep 35 0,8 89
[IpumMmep 36 0,4 90
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Mpumep 37 1 95
[Ipumep 38 1 96
[Mpumep 39 0,5 91
[Ipumep 40 0,2 88
Ipumep 41 0,3 85
Mpumep 42 0,3 84
[Mpumep 43 0,2 83
Mpumep 44 0,2 80
Mpumep 45 0,2 93
[Ipumep 46 0,2 94
Mpumep 47 0,4 90
[Ipumep 48 0,2 96
Ipumep 49 0,2 94
pumep 50 0,4 92
Mpumep 51 0,2 98
pumep 52 0,4 92
[Ipumep 53 8 95
Ipumep 54 0,2 92
IMpumep 55 5 87
[Mpumep 56 2 85
Mpumep 57 0,5 86
[Ipumep 58 0,7 84
[Mpumep 59 0,4 86
[Mpumep 60 1 84
[Ipumep 61 1 86
[Ipumep 62 0,7 96
[Ipumep 63 0,3 95
[Mpumep 64 0,4 88
[MIpumMmep 65 0,8 89
[IpumMmep 66 0,6 90
Ipumep 67 2 92
[Ipumep 68 1 92
[Ipumep 69 0,2 87
Ipumep 70 0,7 80




Mpumep 71 0,6 83
Mpumep 72 2 88
Mpumep 73 0,4 86
Mpumep 74 0,4 84
Mpumep 75 2 84
[Ipumep 76 0,3 88
Mpumep 77 0,3 83
Mpumep 78 0,9 92
Mpumep 79 0,9 84
[Ipumep 80 1 90
[Ipumep 81 0,6 83
[IpumMmep 82 0,5 83
Ipumep 83 2 80
Ipumep 84 2 92
[Ipumep 85 1 92
[Ipumep 86 0,7 89
Ipumep 87 0,4 90
[Ipumep 88 0,5 86
[pumep 89 0,6 84
[Mpumep 90 1 83
Mpumep 91 0,2 86
Ipumep 92 2 89
[Mpumep 93 0,3 86
Mpumep 94 2 88
[Mpumep 95 1 84
[Mpumep 96 1 86
Mpumep 97 0,7 95
[Ipumep 98 1 86
Mpumep 99 0,9 94
Ipumep 100 3 93
Mpumep 101 1 87
Mpumep 102 0,6 87
Mpumep 103 1 86
Mpumep 104 0,6 84




~

Mpumep 105 0,3 93
Mpumep 106 2 87
Ipumep 107 2 89
Ipumep 108 0,2 87
Ipumep 109 0,5 80
Ipumep 110 0,8 83
Mpumep 111 0,3 84
Mpumep 112 0,6 88
Mpumep 113 0,2 90
Mpumep 114 0,2 88
Mpumep 115 0,2 89
[Ipumep 116 0,2 85
Mpumep 117 0,2 85
Mpumep 118 0,2 87
Mpumep 119 0,2 81
Mpumep 120 0,2 85
Mpumep 121 0,2 87
Mpumep 122 0,2 85
Mpumep 123 0,2 83
Mpumep 124 0,2 87
Mpumep 125 0,2 93
Mpumep 126 0,2 86
Mpumep 127 0,2 89
Mpumep 128 1 82
Mpumep 129 0,2 90
Mpumep 130 0,2 80
Mpumep 131 0,2 84
Mpumep 132 0,3 89
Mpumep 133 0,2 88
Mpumep 134 0,2 87
Mpumep 135 0,2 85
Mpumep 136 0,2 82
Mpumep 137 0,2 85
Ipumep 138 0,3 88
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Mpumep 139 0,2 80
Mpumep 140 0,2 86
Mpumep 141 0,2 84
Mpumep 142 0,2 84
Mpumep 143 0,2 81
Mpumep 144 2 86
Mpumep 145 0,2 83
Mpumep 146 0,2 83
Mpumep 147 0,2 88
[Ipumep 148 0,2 83
MIpumep 149 0,2 82
[MIpumep 150 1 82
Mpumep 151 1 81
Ipumep 152 0,2 80
Ipumep 153 0,2 91
Ipumep 154 0,2 87
IIpumep 155 0,2 89
IIpumep 156 0,2 85
Mpumep 157 0,2 81
IMpumep 158 0,2 82
Mpumep 159 0,7 84
Mpumep 160 0,2 83
Mpumep 161 0,2 81
Mpumep 162 0,2 82
IMprMep 163 N/RA* N/A*
Mpumep 164 0,2 88
[Mpumep 165 0,2 82
Mpumep 166 0,5 86
Mpumep 167 0,2 81
Mpumep 168 0,6 91
[Mpumep 169 1 87
Mpumep 170 0,5 82
Mpumep 171 0,3 83
Mpumep 172 2 80
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Mpumep 173 9 85
Mpumep 174 0,7 92
Mpumep 175 0,2 88
Mpumep 176 2 81
pumep 177 8 92
Ipumep 178 0,2 94
Mpumep 179 0,9 94
[Ipumep 180 3 91
Mpumep 181 3 94
[Ipumep 182 0,2 93
[Ipumep 183 0,7 98
[Ipumep 184 2 95
Ipumep 185 9 80
Ipumep 186 0,9 87
Mpumep 187 15 90
MIpumep 188 0,2 91
[Ipumep 189 22 90
Ipumep 190 7 80
Mpumep 191 0,5 89
Mpumep 192 0,3 88
Mpumep 193 0,2 88
Mpumep 194 0,8 90
Mpumep 195 0,2 87
Mpumep 196 8 86
Mpumep 197 0,6 92
Mpumep 198 3 81
Mpumep 199 0,2 95
[Ipumep 200 15 85
Ipumep 201 0,3 90
Mpumep 202 0,2 84
Mpumep 203 0,2 81
Ipumep 204 0,2 82
[Mpumep 205 4 88
Mpumep 206 1 85




332

Ipumep 207 0,2 86
[Ipumep 208 0,2 94
Ipumep 209 8 91
Ipumep 210 1 91
Ipumep 211 0,3 95
Ipumep 212 2 94
Ipumep 213 0,2 96
Mpumep 214 0,5 92
Mpumep 215 1,5 80
[Ipumep 216 3 90
[pumep 217 2 90
[Ipumep 218 3 92
Mpumep 219 1 89

N/A*: He IpMMeHUMO. IIpOJIeKapCTBO IIpuMepa 75

CilemnoBaTeJIbHO, ABJISEeTCH  OUEeBUIHEM, uTo COoeIMHEHMSI  IIO
HacTodmeMy M300peTeHMIO 00JlagalT aHTATOHUCTUYUECKOM aKTUMBHOCTLI U
AKTMBHOCTRBID PpPas3pylleHMsa B OTHOUEHUM DSCTPOTEHOBHX pPELeNToOpOoB, a
TakXxe aHTUIPOJIUPEepPaTUBHOM aKTUMBHOCTBI. CJemoBaTeJIbHO, COeOMHEeHUS
COoTJlaCHO HacTodleMy M300peTeHMI0 MOXHO IMIPMMEeHIThL MOJId I[IOoJIyUYeHUS
JIeKapCTBEHHHX IIpenapaToB, B UYAaCTHOCTM, JEeKapPCTBEeHHHX IIpelapaToB,
KOTOpPHE ABJIAITCA aHTaTOHUCTaMM1 u cpencTBaMu pas3pyleHmns

SCTPOTEHOBHX PelelTOPOB.

COOTBEeTCTBEHHO, B IPyTMx CBOUX acriekTax HacTodlee
n3obpeTeHNre obecrieunBaeT JIeKapCTBEeHHEE npernapaTH], KOTOPHE
comepxat CoeIVHeHME bOoPMY JIEL (1) I ero bapMalleBTUUECKHU

NpreMJIEMYO COJIb .

Hacrosamee wmz00peTeHMe TakKXe OTHOCUTCS K COeOMHEHMAM (QOPMYJIH
(I), omopelejyIeHHEM BHIIE, WJIM MX O(apMaleBTUUYECKM IIPUEMJIEMOM COJIM
OoJig TIPUMMEeHEeHMS B Tepaluy, B UYAaCTHOCTM, B KaudecCTBe MHIUOMTOPOB U
CPelCTE paspylleHMsa SCTPOTEHOBHX PEeLelTOPOB.

Hacrosamee wmz00peTeHMe TakKXe OTHOCUTCS K COeOMHEHMAM (QOPMYJIH
(I), omIpeleJyIeHHEIM BHIE, WJIM ¥X O(apMalLeBTUUYECKM IIPUEMIIEMOM COJIM
nJis IPVIMEHEeHHU S B JIeUeHUN OBYJIATOPHOM OVCOYHKLIMM, paka,
SHIOMETPMO3a, OCTeOoIopos3a, noOpoKavYeCTBEHHOM TUIIEPTPRO NN

HpeHCTaTeHbHOﬁ XKeJile3kl MJIM BOCIIaJIeHUMA .
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B uyuacTHOCTHM, HacCTOdlee WM30DPETEHME OTHOCUTCS K COeIVMHEeHUSIM
bopMYyJIEL (1), oTIpeleJIe HHEIM BHINE, VIV 17D-4 bapMalleBTUYECKHA
IpueMIJIEMOM COJIM OJIA IpUMeHeHud B JieueHUMM pakKa.

B oIHOM BapMaHTe OCYIeCTBJIEHMA pak OpelcTaBjgeT cobomn
TOPMOHO3AaBUCHUMEMN pak.

B IpyroM BapMaHTe OCYIeCcTBJIeHMS pakK IpelcTaBjgeT coboy pak,
3aBUCHUMEBIM oT SCTPOT€HOBHIX PEeLenTopoB, B YaCTHOCTH, pak
npencraByggeT coboM pak, BaBUCUMBEN OT SCTPOTEHOBHX PElelTOpOoB .

B IpyroM BapMaHTe OCYMeCTBJIEHUMS pakK IOpelcTaBJfgeT cobol pakx
C BCTPOTEHOBEIMM PellelTopaMy IOUMKOT'O THUIIA.

B IpyroM BapMaHTe OCYMEeCTBJIEHUS pakK IOpelcTaBJgeT cobol pakx
C pasperyjrMpoBaHHOM O(QYHKIMEeN SCTPOTEHOBHEX PeLelToOpOB, CBSI3aHHOM
Be3 OTrpaHMUEeHMM I[I0 MeHblel Mepe C OOHMM BIUTeHEeTUUEeCKUMM U
TeHeTUUEeCKUM M3MeHeHMeM  5SCTPOIEHOBEX  PeLellTOpOoB, TakKMM  Kak
MyTalmrs, amMoaudukalivMsa, BapMaHT CIJlaliCuHTa.

B IOpyroM BapuaHTe OCYIeCTBJIeHMS pak IOpelcTaBljisgeT coboM pak
C MYyTHUMPOBAHHEIMM SCTPOTEHOBEIMMU PelLelTopaMu.

B OIPYTOM  BapuaHTe OCYIEeCTBJIEHUS  MyTaluu 3CTPOTE€HOBHX
PEelLernTopoB MOTYT BKJOUATE 03 OTpaHMUEeHMS HOBHE WM WM3BEeCTHHE
MyTaluM, Takme kak Leub36Arg, Tyr537Ser, Tyr537Asn, Aspb38Gly.

B 1OpyroM BapuMaHTe OCYIeCTBJIeHUMS pakK IOpencTaBygeT cobom
SCTPOTEHUYBCTBUTEJILHEIN Pak.

B IpyroM BapMaHTe OCYMeCTBJIeHMS pPak BHOpaH M3 pakKa MOJIOUHOM
XeJle3H, AUMYHMKA, DSHIOMEeTPHUI, IIPpedCcTaTeJIbHOM XeJle3H, MaTKM, MelKU
MaTKM M JIeTKOTO WMJIM MX MeTacTasa.

B IOpyroM BapMaHTe OCYIeCTBJIeHMSI MeTacTas IIpedcTaBJgeT cobon
MeTacTasz B T'OJIOBHOM MO3T.

B IpyroM BapuaHTe OCYIeCTBJIeHUMS paK IOpelcTaBjsgeT cobol pakx
MOJIOUHOM XeJie3bEl. B YWacTHOCTM, pPakK MOJIOUHOM XKeJie3bl IIpeIcTaBJjisgeT
coBOM IOJOXUTEJILHENM I1I0 SCTPOTEHOBHM pellellTopaM pakK MOJIOUHOM
xejie3n (ERO-TIOJIOXUTEJILHEM pak MOJIOUHOM XeJle3H) .

B nmpyroM BapMaHTe OCYMeCTBJIEHUA pak SABJIAeTCHd Pe3UCTEHTHBEM K
AHTUTOPMOHAJIEHOMY JIEUEeHUD.

B IONOJHUTEJNBEHOM BapMaHTe OCYMeCTBJIEHUMS aHTUTOPMOHAJIEHOE

JleyeHre MpelcTaBjgeT coBoV MOHOTepaluio WM KOoMOUMHAIIMD C OPYTVMHA
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cpencTBaMyu, TaKMMM Kak MHTMOMTOpPE CDK4/6 wmium PI3K.

B IOONOJHUTEJLHOM BapMaHTe OCYMeCTBJIEHMS aHTUIOpMOHAaJILHOe
JleueHMe BKJIOUaeT JeueHMe C IIOMOmbI II0 MeHbIlel Mepe OIHOTO
CpeICcTBa, BHOPaHHOTO M3 TaMokcudeHa, OGyJIBeCcTpaHTa, CTEepPOMIHOTO
VHTUOMTOPAa apoMaTasl3b M HeCTepOMIHOTO MHIUMOMUTOpa apoMaTasH.

CorJjlacHO IpyTOMy M3 CBOMX acCIleKTOB HacTofmee wu300peTeHue
TakXxe OTHOCUTCHA K CIocoBy JedueHMa DaTOJIOTMUeCKMX COCTOSHUM,
YKasaHHEIX  BHIIE, BRJIOUAKIIEMY BBeleHMe  HyXIawoleMyCcsa B 2TOM
CyOBeKrTy TepaleBTUUEeCKHU 20PEKTUBHOTO KOJIMYeCTBa CoOeIMHEHUH
bopmyJiel (I) wmam ero GQapMalleBTUMUECKM I[IpMeMJIeMOV COoJiM. B BapMaHTe
OCYMeCTBJIEHMA BTOTO crocoba JieueHMS CyOBEeKT HABJISeTCS UeJIOBEKOM.

HacTodmee nz3obpeTeHne Takxe OTHOCUTCH K IpUMEHEeHUIO
coenuHeHMs o¢oopmyJiel (1) WMIM eTo dapMalleBTUUECKM IIpMeMIIeMOM COJIU
COTJIaCHO HacTodAleMy M300peTeHMI OJId IIPOM3BOICTBA JIeKapCTBEHHOTIO
openapartTa, OPUMEHMMOTO B JiedyeHuM JIoOOTO M3 [HAaTOJOI'MUEeCKMX
COCTOSHUM, YKasaHHEX  BHIIE, BoJjlee  KOHKPETHO, IPUMEHVMOTO B
JIeueHM paka.

CorJjlacHO IOpyTI'OMYy M3 CBOMX AaCIeKTOBR HacTodlee Ku300peTeHHre
OTHOCHUTCS K dapMalleBTUUECKMM KOMIIO3MUMAM, COIepXallM B KauecTBe
AKTMBHOTO BelleCcTBa COeIMHEeHMe COIJIACHO HacTodmeMy MK300peTeH’o.
Takre dapMalleBTHUECKMEe KOMIIOBULIKM coIepXaT 2S0beKTUMBHYI ITO3Y IO
MeHbIlel Mepe OIHOTO COeIMHEHMS COIJIaCHO HacTodmeMy W300peTeHU’o
WiIM ero dapMaleBTUUECKM IIpMEeMIIeMOM COJIM, a Takxe II0 MeHbllel Mepe
OOHO dapMalleBTHUECKM IIpUeMIIeMOe BCIIOMOTaTeJlbHOe BEMeCTBO.

YKaz3aHHBE BCIOMOTaTeJIbHLHEe BelecTBa BHOMPAnT B COOTBETCTBUU
c bdapMaleBTHUECKOM OdopMOoM U TpedbyeMbM CcIoco®oM BBeOeHMS U3
OOLIUHEIX BCIIOMOTATEJILHEX BeMeCcTB, KOTOPHE M3IBECTHH CIelMaluCcTy B
OaHHOMW oBJlacTH.

B dapMaleBTUUECKMX KOMIIO3UIMAX II0 HAaCTOAmeMy MW300peTeHUo
I0JIs IIepopallbHOTO, CYOJIMHTBAJLHOTO, IIOIOKOXHOTO, BHYTPMMHIIEUHOTO,
BHYTPUBEHHOTO, MeCcTHOTO, JIOKaJILHOTO, BHYTPUTpPaxXeaJbHOTO,
MHTpaHa3aJIbHOTO, TpaHCOepMaJbHOTO VI PEeKTaJLHOTO BBeIeHMA
AKTMBHOEe BemecTBO ¢opMyJH (I) BHIIe WMJIM €TI0 OCHOBaHMEe, KUCIOTY,
LUBUTTEP-MOH WJIM eT0o COJb MOXHO BBOIMUTL B (QOpMe eIMHUUHOTO
BBeIeHUS B cMecHu C TPaIULMOHHEMNI bapMalleBTHUUECKUMA

BCIIOMOT'aTeJIbE HEIMIM BellleCTBaMM KMBOTHBIM 17 JIIOAM IJIA JIeUeHNA
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YKaz3aHHEX BHIIE HapyﬂleHMﬁ i 3abojieBaHUMN.
looxonmAamme (]_)Ophﬂ::l SIOVMHMYHOT'O BBeleHNMA BKJIKYAKT (]_)Ophﬂ::l IJIA
IIepopalsIbHOT'O IIPpVMMEHEeHMA, TaKMe Kak TabJIeTKM, MATKME WU TBepOeIe

KeJIaTMHOBEIE KallCYJIEl, IIOPOIKNM, TPaHYyJIEI M PaCTBOPH WMJIIM CYCIIEH3UNU

OJIA IIepopaljlbHOT'O IIPMMEHEHN A, (])Opl\ﬂal IJIA CYOJIMHTBAJIBHOTO,
OYKKaJILHOTO, VMHTpaTpaXeaJIbHOT'O, BHYTPUIJIA3HOT'O n
VMHTPpaHasaJIbHOTI'O, @Opl\ﬂ:ﬂ OJIA MHIT'aJIAIOVIOHHOTI'O, MeCTHOT'O,

TpaHCOEepPMaJlbHOTO, IIOOKOXHOTO, BHYTPUMBEIIEUHOTO WMJIM BHYTPUBEHHOTO
BBeIeHusa, OGOpMH IJI9 PeKTaJJbHOTO BBeIeHMS UM MMIJIaHTH. B ciydae
MECTHOTO BBeIeHus BO3BMOXHO IPUMEHATH COenMHEeHUsA COTJIaCcHO
HacToAmeMy M300peTeHMI B BUIOE KPEMOB, TIeJiel, Mas3el WIM JIOCLOHOB.

B kauecTBe IpuMepa ©(opMa eOMHMUHOT'O BBeIeHUS COelIVMHEeHUS
COIJIaCHO HacTodlleMy HM300peTeHMI B QopMe TabJIeTKM MOXeT COOepXaThb
cllenyoiye KOMIIOHEHTH .

CoeIMHeHMe COIJIaCHO HacTodAmeMy u3obpeTeHmio 50,0 wmr

MaHHMT 223,75 MT

Kpockapwmeioza HaTpuda 6,0 MDD

KyKypy3HHM Kpaxmay 15,0 wmrT

I'MOpOoKCUNIPONIMIIME TUIILLEJIJIIIO3a 2,25 MDD

CreapaT MarHmusa 3,0 wMr

MoryT MMeThL MeCTO UYacTHHEe cJyyau, B KOTOPHX  SABJISITCSH
yMeCTHHEMM ©Oo0Jlee BHCOKMEe MIM 0oJlee HUM3KMEe IO3UMPOBKM,; IIPM BSTOM
Takue OOBUPOBKU nornanamnT B oOBEM  HaACTOAMETO n300peTeHn .
CorJlacHO  OORUHOM IIpakTUKe  OO3UPOBKY, KoTopasd IIOOXOOUT  IJIs
KaxXmoor'o IalMeHTa, OIpelelJidseT Bpad B COOTBETCTBUM C PEXMMOM

BBeIE€HNMA, a TaKXe BeCOM M OTBeTOM YKa3aHHOI'O IlallMeHTa.



®OPMYJIA MBOBPETEHNA

1. CoenmHeHme QopMyJiHL (1) :

R2 R1
N
F
9
R6
R5
R3
R4 (1),

roe

- R1 m R2 mpemcTaiBJsaonT cobo¥ He3aBMCKHMMO aTOM BOOOPOIa WK
aToOM IeNTepusd;

- R3 mnpezncraBJjseT cobo¥M aToM BoIopoma, Ipynmny -COOH, rpynny
-OH wmiam rpynmny —-0OPO (CH),;

- R4 mpepncraBjgeT coboM aToM BOIOopoIa MJIM aToM dTopa;

- R5 mpencraByageT cobo¥ aToM Bomopoma muiu Tpynmy -OH;

- Toe:

10 MeHblle¥ Mepe omouMH U3 R3 miau R5  gBisgeTcd OTJIMUHEM OT
aToMa BOIOpOIa;

ecau R3 rnpemcTaBysgeT cobon rpynny -COOH, rpynmny -OH wmiam
rpynny -OPO(OH),, To RbL mpemcTarBjiseT coBo¥ aToM Bomopoza;

ecau RL mpemcraBiasgeT coboum rpynmy  —OH, TO R3 wm R4
IpencTaBJIgnT CcoOOM aTOMH BOOOPOIA;

- R6 BHOpaH u3:

beHUILHOM TPYINE MIM TeTepoapuJIbHOM TPYIIIH, colepXxamel oT 3
oo 9 aToMOoB VYIJlepola M comepxamer oT 1 @mo 3 TeTepoaTOMOB,
HEe3aBMCHMMO BEOPAHHEIX W3 KMUCJIOpoIa, a30Ta W CEPH, IIPU 3TOM
YKa3aHHEE beHMIIBHAa A n TeTepoapuiibHa g TP YIIIIH ABJIAKTCSA
He3aMEeNEeHHEMM WMJIM  3aMeNleHHBEMM 1-3  3aMeCTUTEJISAMU, HEe3aBUCUMO
BHOPaHHEIMM M3

(C1-Cg) —aNIKMJILHOM TPYINH, He3aMemeHHOM WM 3aMelleHHOM OIHUM
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MM HeCKOJLKMMM aToMaMM (GTopa; aToMa TajioreHa; TIpynne -0H; (Ci-
Cg) —@JIKOKCUTPYIIIIH, He3aMeleHHOM VI 3aMelleHHOM OOHUM W
HEeCKOJIbKMMM aToMaMu (Topa; LUMaHOTPYIIIHE,; CcepocomepXamel TPYIInH,
3amemeHHo¥ 5 aTomMaMu @ QTopa MM (C1—Cg) —aJIKMJIBHEIMM  T'PYIIIIaMu,
3aMelleHHEIMY OByMsa WM 0oJlee aToMaMu ¢Topa; CcyJldbboHmI— (C1—Cq) -
aJIKMIILHOM TPYINH, I'Ie yKaz3aHHasa (C1-Cg)-alkuiabHasda Tpylla ABJIAeTcH
He3aMelleHHOM WJM 3aMelleHHOM IByMa wuImM ©OoJjiee aToMaMu dTopa;
CUJIAHOBOWM  TPYIIIIH, 3aMemeHHom 3 (C1—Cg) —@JIKMJIBHEIMM  T'PYIIIIaMM;
AaMMHOTPYIIIE, HesaMeMeHHOW WM 3aMemeHHOWM OIHOM WJIM HeCKOJIbKUMU
(C1-C¢) —@NIKMIJIBLHEMM TPYIINaMM; aMMIHOM TPYIIIH, HesaMelleHHOW WJIu
3aMemeHHOM OIOHOM WM HeCKOJbkuMM (C1-Cg) —aJKMJIBHEMM TPYIIIIaMM;
TeTEePOLUMKIIOAJIKMIIbHEX TPYIN, HACHIEHHHX WJIM YaCTUUHO HACHIMEHHHX,
comepXamyx OT 3 @»HO 5 aToMOB yIUlepoma M comepXamux 1 wuiam 2
reTepoaToMa, HE3aBMCHMMO BHOPAaHHEX M3 KUCJIOpOOa, a30Ta WM CEPH,
WM TeTepoapuJIbHOM TpPyINMH, cCcoIepXamel oT 2 1no 4 aToOMOB yIJlepoa
1 comepxame oT 1 mo 3 TeTepoaTOMOB, BHOPAaHHEIX M3 KUCJOpona,
as0Ta WJIM CepH, ¥ IIpM 5STOM OHa SABJIAeTCS He3aMeleHHOM WU
3aMelleHHOM OKCOTPYIINON;

LMKJIO AJIKMUIIL HOM TPYIIIE MM  TeTepPOLUKJIIOAJIKMUIILHOM TPYIIIH,
comepxamen oT 4 mo 9 aToMOB yIJlepoda M comepxamer 1 uam 2
TreTepoaToMa, HEe3aBUCUMO BHOPAHHEX M3 KUCJIOpOIa, a30Ta WM CepH,
OpM STOM VYKa3aHHHEe  LUKJIOAJKMJILHEE MM TI'eTepPOLUMKIIOAJIKUIILHEE
TPYINE ABJISIOTCS HACHIEHHBMM WJIM YaCTUMUHO HACHIMEHHBIMM ¥ ABJISIOTCSA
He3aMelleHHEIMM MJIM  3aMelleHHBMM 1-4  3aMecTUTeJISaMHU, He3aBUCUMO
BHOPaHHEIMY M3

aToMa OTopa; Tpynnu -0H; (C{—-Cg)-—alKMJILHOM TPYIINBE,; ITPYIIH -
COOR7, r1mme R7 mpencraBygeT cobor (C1—Cg)-—alJKWIbHYID TPYINY; WK
OKCOTPYIIIEL;

UM ero dapMalleBTUUECKM OpueMiieMas COJIb.

2. CoemmHeHue ¢opmyJiel (I) mo r.l, oTJMUaKmeecd TeM, 4YTO R6
BHOpaH u3 O(eHWJILHOM TPYIIIH, He3aMemeHHOWM WM 3aMelleHHow 1-3
3aMecTUTeJIIMM, He3aBUCUMMO BHOpaHHBEMU U3 (C1—Cg) —aJKMJILHOM TIPYIIIH,
He3aMelleHHOM WM 3aMelleHHOWM OOHMM WMJIM HEeCKOJLKMMM aToMaMu ¢Topa;
aroMa TrajJjioreHa; rIpyuane -0H; (C1-Cg) —~@aJIKOKCUTPYIINE, HesaMeleHHOM
MM 3aMelleHHOM OIHMM WM HEeCKOJIbKMMM aToMaMM (Topa; LMaHOTPYIIIH;

cepocolepXkamell TPYINOH, 3aMemeHHoM 5 aroMmamu o¢Topa wmian  (Ci1—Cg) -



338

AQJKMJIBHEMM TpPyIIIaMu, 3aMelleHHEMM »OByMsa WM 0oJiee aToMaMu ¢Topa;
cybdoHMII- (C1—Cg) —aJIKMIILHOM TPYIIIEL, rge yKasz3aHHag (C1=Cg) —
aJIKMJIbHaa TpYyIla ABJSeTCcd HesaMelleHHOW WMJIM 3aMelleHHOM IBYMS WM
BoJjiee aToMamu (TOpa; CWMJIAHOBOWM TPYINHE, 3aMemeHHoM 3 (C1—Cg)-
AJIKMIILHEIMM  TPYINaMM; aMMHOTPYIIIL, He3aMelleHHOM WJIM 3aMeleHHOM
OOHOM  WJIMU HECKOJIbKVMMA (C1-C¢) —aJIKMJIIb HEIMI TpyIiaMin; aMMUIHOM
TPYIIH, HesaMeleHHOW WM 3aMelleHHOM OIOHOM WMJIM HeCKOJbkuMu (Ci-
Ce) —@JIKMJIBHEMM TPYIINIaMM; TeTepOlMKIIOAaNIKMUIBHOW TPYIINE, HAaCHIEeHHOM
MM YaCTHMUYHO HACHIEHHOM, codepxamey oT 3 Oo 5 aToMOB yIJlepola U
comepxamemn 1 wim 2 reTepoaToMa, HEe3aBUCUMO  BHOpPaHHEX U3
KMCJIopoOoa, a30Ta WMIM CEepPH, WM TeTepOoapMJIbHOM TPYIIH, CoIdepXalen
oT 2 mo 4 aToMOB YyIJlepoma M comepxamey oT 1 mo 3 TIeTepoaTOoMOB,
BHIOPaHHEIX M3 KUCJIOpOLa, a30Ta WM Ceph, U IPpM STOM OHa 4ABJIAeTCH
HezaMelleHHOM WJIM 3aMelleHHOM OKCOTPYIIION;

Wi ero dapMalleBTUUECKM pueMiieMasd COJIb.

3. CoenmuHeHmMe OoopMyJH (I) mo n.l wmiam 2, oTJMYaKIeecsa TeM,
yTO R6 BHOpaH M3 (QEeHMJIBHOM TPYIIIH, He3aMemeHHOW WM 3aMelleHHOM
1-3 3zamMecTuUTeJIAMM, He3aBMCUMO BHOPAHHBEIMM U3 METUJILHOM TPYIIIH;
STUJILHOM TPYIINE,; M3ONPONMJILHOM TIPYIIIE, TPpeT-0yYTUJILHOM TPYIIIH;
rpyanel  —-CHF,; rpynnel -CFi3; rmpynnel —-CEF,CH;; aToMa xJjopa; aToMa
b¢Topa; rpynne -OH; rpynne  -0OCH;; rpynnel —-OCH,CH;;  Tpynnel -
OCH,CH,F; rpynne -0OCHF,; rpynnel —-OCH,CF,; rpynne -0CF3; TpPYINOE -
OCH,CF3; umaHOTpyImIwe,; rpynns -SCHF,; rpynnel -SCF;3; rpynne —-SEs;
rpynne —S0,CHs;  rpynnel —SO0,CF3;  rpynnel —Si(CHi)i3; oOKCeTaHOBOM
TPYTIIIH ; IUIEePUOVHOBOM TPYIIH; MOPOOJIMHOBOM TPYIIIH ;
IVPPOJIUOAMHOBOY I'PYIINE MM TPUAa30JIOHOBOWM TPYIIIH;

WM ero QapMalleBTUUECKM IpHeMIIieMasd COJIb.

4. CoemmHeHMe OQopMyJiH (1) mo JmbomMy M3 M.1-3, oTJMUaKleecsd
TeM, UYTO R3 mnOpencrTaBjgeT cobou TIpynny -—-COOH wim rpynny -O0H;

WM ero QapMalleBTUUECKM I[pMeMIIleMasd COJIb.

5. Cnoco®6 TnoJydeHMS COoelIVMHeHMa OQopMyJiel (1) 1no JjoboMy M3
nn.l-4, omaMyamommica TeM, UYTOo coeluHeHre ©¢QopMyJiel (D), OIpuBeIeHO

HIIXe :
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QRJK&

O

Br
R3

R4

F

(D),

roe R1, R2, R3, R4 u RS omnpenejseHs B JwoboM uU3 omI.l-3,
IomoBepranT peakluuu codeTaHmsa Cy3ykKM C OOpPOHOBHM pPeareHTOM
R6B(OR'),, 1Tme -B(OR'), mnpexncraBjsgeT cobol OOPOHOBYI KUCIJIOTY WJINU
NIVHAKOJIATHEM CJIOXHHM 20Mp, M rae R6 omnpenejeH B JmoboM M3 MOm.l-3.

6. CoeIMHeHMHA, BHOpPaHHBE M3 CJEOYIINX GOPMYJI:

(S)rl:/\ 7(_/ CF}}X?\F

Y@@ @G % JCO

(A10), (A7), ’ (C),
R1 R2
N></\ _Boc
F _Boc
(@] gi] O
@ : »
Br ‘|ib Br
) . Bo@
® ne )
R3 R4 R3
R4 R4



R6 R6 R6
R5 R5 —— R5 —
R4 R3 R3
R4 R4

(G), (H), (J)

roe R1, R2, R3, R4, R5L u R6 omnpemejsieHs B ¢QopmyJie (I) 110
JoboMy M3 mOmn.l-4.

7. JlekapcTBeHHOE  CpPencTRBO, oTJMUaKmeecsa  TeM, UTO  OHO
COOEepXUT coeluHeHue oOGopMysil (I) o JmwbomMy m3 HOr.l-4 wmiam  ero
bapMalleBTUUECKM [IPMEMIIEMYIO COJIb.

8. OCapMaleBTHMUEeCKasd KOMIIO3MLMA, OTJIMUaKmMascsad TeM, UYTO OHa
COOEPXUT CcoeIMHeHMe OQopMmyJsHl (I) mo Jmwodbomy w3 nn.l-4 wmiam ero
bapMaleBTUUECKNA IprueMIIeMYO COJIb ¥ IO MeHbIlel  Mepe OIIHO
bapMalleBTUUECKM IIpMeMJIeMOe BCIIOMOT'aTeJIbHOEe BeleCTRBO.

9. CoemmHeHMe o¢opmyJiel (I) o JwobomMy ©3 MOo.l1-4 wWinu ero
bapMalleBTUUECKM IIpUeMJieMas CoOJIb 1OJIS IIPMMeHeHMS B  KauecTBe
MHTUOMTOPAa U CpelCTBa pPal3pylleHUSI SCTPOTE€HOBHX PElLelTOpPOB.

10. CoemuHeHMe OQopMyJiel (I) 1o JwoboMy ™3 Omn.l-4 wiam ero

(]_)apMaLLeBTMT{eCKM InpruemMiieMad COJIb IJIA IIPVMMEHEHN A B JIeUeHNI

OBYJIATOPHOM OUCOYHKLINM, paka, SHIOMETPUO3a, ocTeornoposa,
mofpoKaueCcTBEHHOM TUIIEPTPOOUM opencrTaTesbHOM’ KeJle 3H NI
BOCTIAJIEHU S .

11. CoemuHeHMe QopMyJiH (I) mo n.10 miam ero ¢QapMalleBTUUECKU
npremiieMas COJIb IJIS [NPVMMeHeHMsS B JIeUeHUM paka.

12. CoemmHeHMe OQopMyJiH (I) mo n.ll wmim ero dQapMalleBTUUECKU
opueMiieMas CoOJIb, TI'Ie pakK IOpencTaBjisgeT coboM pakK, BaBUCHUMBNM OT
SCTPOTEHOBEIX PEILENTOPOB.

13. CoemubHeHue ¢opmyJiel (I) o Jjobomy M3 .11 miam 12 miIm ero
bapMalleBTUUECKM IIpMeMIeMas CcoOJIb, TI'Ie pakK BHOpaH M3 paka MOJOUHOM

XKeJIe3H, AMYHNMKa, SHIOMeTpMA, HpeHCTaTeHBHOﬁ XKeJIe3kl, MaTKWV, meMKm
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MaTKM M JIETKOTO WMJIM MX MeTacTasa.

14. CoenmHeHMe QOpMyJIH (1) 1o n.l13 miIM ero ¢gapMalleBTUUECKU
npueMieMas COJIb, T'Ie MeTacTas I[IpelcTaBjageT coboM MeTacTas B
TOJIOBHOM MO3T.

15. CoenuHeHMe QOpMyJiH (1) mo n.l13 miIM ero dapMalleBTUUECKU
npuemiieMasa COJIb, roe pak ABJISAETCSA Pe3UCTEHTHEM K
AHTUTOPMOHAJIEHOMY JIEUeHUD.

IIo DOBEpPEeHHOCTHU
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