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2420-567325EA/018
[IPOMBBOJIHEE AMMHOIIMPUIMHA M MX [PMMEHEHME B KAUECTBE CEJIEKTMBHBIX
MHI'MBUTOPOB ALK-2

[IpennnochIky n300peTeHus

ALK-2, TakXe M3BEeCTHHM KaK pelLelTop akKTuMBMHa A I Tuna
(ACVR1) VIV Kak PEeLenTop R1 (SKR1) CEepUH—TPEOHVHOBEIX
IPpOTEeMHKMHAa3, IpelcTaBJigeT coOo¥ IPOTeMHKMHAasy, KoTopas Yy Jiomen
KomupyeTcsa IeHoM ACVRI.

ALK-2 npezncraBjsgeT cobo¥ peuentop BMP I TuHOa, KOTOPHMU
MUPOKO SKCIpPeCcCUpyeTCcH. OH COOEepPXUT BHEKJIE TOUHEIM IOOMEH,
CB A3HB AU JUTaHmO, u PeTyINPY eMHM BHY TPUKJIE TOUHLIN
CepUH/TPEOHVHKMHAZHEY OOMeH, o00a "3 KOTOPHX HeOOXOOVME IIJIS
Ilepenady CHUITHaJa.

KocTHHe MopdoTeHeTHueckmre OeJxu (BMP) npencrTaBJgnT cobon
MHOTOQYHKIMOHAJELHEE baxTOpH pocra, KOTOPHIEe ABJIAKRTCSH
IpedCTaBUTeJIAMM CyllepceMelicTBa TpaHchopMupyoIMX (GaKTOpoB pocTa [
(TGFR) . Ilepemaua curHasia BMP wurpaeT BaXHyKw pPOJIb B pPasBUTUU
cepllla, HEPBHOM CHUCTEeMH U XpAlled, a Takxe IpU QOPMUPOBAHUU
KOCTeM B TIIOCTHATaJIbHEM Ieprol. BMP 2KTONMUECKM MHOYLUUPYIT
bopMMpOBaHME DHIOOXOHOPAJILHEIX KOCTEeM M UMIpalT KpalHe BaXHYK pPOJIb
B MopdoTreHe3ze ckejleTa M cycTaBoB (Urist, Science 110:893-899
(1965); Olsen et al, Annu. Rev. Cell Dev. Biol. 16:191-220
(2000) ; Kronenberg, Nature 423:332-336 (2003); Thomas et al,
Nat. Genet. 12:315-317 (1996); Thomas et al, Nat. Genet. 17:58-
64 (1997); Polinkowsky et al, Nat. Genet. 17:18-19 (1997); Storm
et al., Nature 368:639-643 (1994); u Wozney, Prog. Growth Factor
Res. 1:267-280 (1989)).

[lepemava cuTHaJa BMP pernyJaupyeTcsa Ha MHOXeCTBe YPOBHeM, B
TOM UMCJIe IIOCPEeICTBOM BHEKJIETOUHEX aHTaT'OHMCTOB, TakKuUxX Kak
HoTTHMH (Massague, Nat. Rev. MoI. Cell. Biol. 1:169-178 (2000)).
Bruto BHIOBUHYTO OpennoJyIoXeHNe, uTo HeCBOeBpeMeHHasd VI
HexeJlaTeJIbHasa akKTuUBalUMA OyTel TIepemauM CUTHalla, CYMNeCTBEHHO
BaXXHEIX oJis HOPMAaJIbHOTO Pa3BUTHUSA, MOXeT CTUMYJIMPOBATE
IaTOJIOTUUECKME IIPOLIECCH, TakMe KaK CIHoHOuJIoapTponaTuu. Taxkxe
onucaHe 50QeKTH Iepemauu CcUITHalla BMP B OTHOWEHUM MHUUIMUPOBAHUSA U

IPOTPEeCCUPOBAHMSA  apTpuTa I[IOCPeACTBOM I'eHEeTHMUeCKOT'O IIepeHoca



HorrmHa (Lories et al, J. Clin. Invest., 115, 1571 -1579
(2005) ) . OMBMOJOTMUECKME POJIM IepelauM curHajsla BMP u pelentopoM
BMP mnpu HOpMaJIbHOM OQOPMMPOBAaHUM KOCTEM, B TOM UMCJIEe pPa3BUTUU
CKeJjleTa ¥ KOHEUHOCTeM, OBJIM M3YUYeHE M paccMoTpeHE B zhao,
Genetics 35:43-56 (2003).

SKCIIePUMEHTE C aHTarOHMCTaMM1 BMP OEeMOHCTPUPYIOT, UTO
peryaauus CUTHalIbHEX OeJIKOB BMP gBjIsSeTCcd OCHOBHBEM O(GaKTOpOM IIpU
bopMupoBauuMm in vivo kocTer (Devlin et al., Endocrinology
144:1972-1978 (2003) m Wu et al., J. Clin. Invest., 112: 924
(2003)) .

[lporpeccupyrina g oCCcUIUIIMPYIOIA S pubponmcriiiasmnsa (FOP)
IpelCcTaBJisseT COOOM peIdKO BCTpeudaplmeecsa M OOyCJOBJMBawllee II0TEP
TPYLOCIIOCOBHOCTH TeHeTHUUeCcKoe HapylleHKe, XapaKTepusyoleecd
aHATOMMUECKVMM  3aKOHOMEPHOCTSAMM  BPOXIEHHEIX IIOPOKOB  pPa3BUTUSA
BOJIBIMNX najbleB CTOIL u npoTrpeccupyKmen TeTepOTONINUECKON
SHOOXOHIOPAJILHOM OoCCHudMKalIMM. OIKTONMUeCKas »KcIOpeccusa BMP4 Owila
BEHIABJIEHaA Yy I[IalMeHTOB, uMewnmux FOP (Gannon et al., Hum. Pathol.
28:339-343 (1997) m Xu et al, Clin. Genet. 58:291-298 (2000)).
Bruio 1nokasaHO, UTO IalMeHTH, uMekomue FOP, XapaKTepu30BaJiMCh
aKTUBUPpYRIIMMM MyTauusamu B ALK-2 (Shore et al., Nat. Genet.,
38(5):525-7 (2006)).

Beulo  yCTaHOBJIEHO, uTO M3O0HTOUHasdA Ilepenavya cCcurHaja BMP
OPUBOOUT K PAOy COCTOSHMM, ONMCAaHHBX Bbme. B W02008033408 wu
W02009114180 omnmucaHbel MHIMOMTOPH IIYTH IlepelauM cuIHajla BMP. Tewm
He MeHee, BCe elle CyNeCcTByeT IIOCTOSHHafA I[HOTPeOHOCTHL BHABJIEHUSA
aJIb TEepHATUBHEX TIIyTeM, C IIOMOWBI KOTOPHX Iepeldady CHUI'Hajla BMP
MOXHO PeryJIMpOBAaTEH.

Takad HOTPeOHOCTE MOXeT OHTH YHOOBJIETBOPEHa IIyTeM pa3paboTKu
CeJIEKTMBHEX MHIMONTOpOB ALK-2.

Crneundpmuueckue aHTUTeEIAa K ATLK-2 OIIMCAaHEH, HallpUMep, B
W01994011502 " W0200803006011. OcTeoTr'eHHHE OeJkun, KOTOPHE
cBA3HBamwLTCa C ALK-2, ommcaHH B W02012023113 m W02012077031.

B W02007123896 OnMcaH crioco® JIeueHn raToJormu,
ACCOLUMPOBAHHOM C TI'eTepOTONMYeCKO¥ occudMrKalumel, IMIOCPendCcTBOM
BBeneHud SiRNA, cHeUMPMUHOM B OTHOWEHMM HYKJIEMHOBOM KMCJIOTH,

KOoOUpyKIen MyTaHTHBEM ALK-2.



B W02014160203 m WO02014138088 omnmMcaHE MHIMOMTOPH IyTu BMP.
B WO 2015152183 omnmcaHu MHIMOMTOPH ALK-2 onmsa JiedeHusa FOP.
VurmbuTops ALK-2 TakXe onmMcaHe B W02014151871.

KpaTkoe ommcanHme mnsobpeTeHUs

CymecTByeT IIOCTOSAHHASA IOTPeBHOCTEL B paszpaboTke HOBEIX
uHTUbuTOopOos  ALK-2, KOTOpPEE ABJIAITCA XOPOMWMMM KaHIMOaTHEMA
JIEKAPCTBEHHBEMM CcpencTeaMM. [ TaKMxX KaHOIMOaTOB MOTYT OHTH
HaIeHH BapMaHTH OIpUMeHeHUd Iinter alia B JieUeHUM MIPOTpPeCcCHUpymen
occupnIMpyoIen dubpommcIiiasun (FOP) VI HeHaCJIeOCTBEHHOM
TeTepOoTONMUEeCKON occuduraumm (HO) .

B HacTodAmeM M300peTeHMM - IPeOyCMOTPEHH  COelVHEHN, nx
bapMalleBTUUYECKM I[IpUeMIIeMEle COJIM, (QapMaleBTHUYeCKMe KOMIIO3ULWN,

comepXxalre MX, IIpM S5TOM COeIIMHEeHMA IIpeIlCTaBJIAKT coboimt MHI‘MGMTOpBI

ALK-2. B HacTodmeM M300peTeHMM  OOIOJIHUTEJILHO npenyCMOTPEHH
CIIOCOOH JleueHud, npenyrlpexneHnd VI CHWXEHU I TAXEeCTHU
IpoTrpeccupyoimen occubMIMpyIMmen dmBponucIiasmumn (FOP) ZNEZ!

HeHaCJIeACTBEeHHOM TeTepOTONMUeCcKOoy occubuxaumm (HO), BrIOUaKMUE
BBeIeHMe HyxXIallleMyCcsa B 5BTOM CyO0BekTy 200eKTUMBHOTO KOJIMUeCTRA
nHIMoMTOpa ALK-2.

B maHHOM IOKYMEHTe ONMCAaHH pa3JIMuHbBEe BapMaHTH OCYIeCTBJIEeHUIA
HacToAWeI'0 U300peTeHud.

B omopenejyieHHEX aclleKTax B JaHHOM [IOKYMeHTe IIpedyCMOTPEHO
coenOMHeHMne bopMyJIBL (1) B cpoBomHOM bopme VI B dopme

bapMalleBTUUECKY IIPUEMIIEMOM COJIN

B IOpyroM BapMaHTe OCYMeCTBJIEHUS B HACTOANEM W300peTeHUM B
HacTOAmEM WU300peTeHUM IIpelyCMOTpeHa OQapMalleBTHUUYecKasa KOMIIO3UIINA,
comepxamad  TepaleBTUUeCKM  30beKTUBHOE KOJIMYECTBO COEeOMHEHUSA
bopMmyJiel (1), ompemesleHHOTO B IOaHHOM OOKyMeHTe, B CcBoOomHOM dopMme
wim B OQopMe OdapMalleBTUMUECKM IIpHEeMJIEMOM COJIM MM ee HOoOboOpMyJI

(Ia), (II), (IIa), (IIb) m OIOMH WMJM HECKOJIEKO OdapMalleBTUUYECKHA



IIPpUEMIIEMEIX HOCHUTEJIeN.

B IOONOJHUTEJIEHOM AacIlleKTe HacTodllee MN300peTeHre OTHOCUTCA K
crocofy ImolaBJIEHMS aKTUMBHOCTHU pelentopa ALK-2 y cyOwekTa, IIOe
crioco® BKJIOUaAET BBelOeHMe CYOBeKTY TepalleBTUUeCK B0PeKTUBHOI'O
KOJIMUeCcTBa COeOMHEeHMA  QOPMYJIE (1), onpeneJyieHHOTO B  IaHHOM
OOKYMEHTE, B cBobGomHOM dopmMe wmIM B dbopMmMe dapMalleBTUUECKU
IpMueMJIeMOM COJIM MM ee nomdbopmyn (Ia), (II), (IIa), (IIb).

B eme OOHOM acIleKTe HacCTosllee M300peTeHMe OTHOCUTCH K
criocody JleueHnd HapylleHUd NI 3aboJIeBaHMSA, BEIOPAaHHOT'O nus
TETEePOTONMUECKON OCCUbMKAIUKY WM [IPOTPEeCCUPYRIMEeN oCCUdULMPYRIen
dubpomucliasun, BKJIOUAKIIEMY BBelleHMe CyOBEeKTYy TepalleBTUUEeCKU
50PEKTUBHOTO KOJIMUeCTBa COeOMHEHMA OQOpMyJiEl (1), OIpemelIeHHOT'O B
DaHHOM IOKYMeHTe, B CBODONHOM oopMe uIM B dopMe dapMalleBTUUECKU
IpueMIJIeMOM COJIM MM ee nomdpopmyn (Ia), (II), (IIa), (IIb).

CoeIVMHEHMA COIJIaCHO HaCTOoAlleMy WM300peTeHNI OeMOHCTPUPYIT
npueMiieMele (apMaKOKMHETHMUECKMEe CBOMCTBa, ABJATCHA HETOKCUUHBIMU U
OEeMOHCTPUPYT He3HauMTeJIbHOEe KOJIMUYeCTBO I[IOOOUHEX 5Hd0dexToB. B
YacCTHOCTM, COeOMHEHMSa COIJIaCHO HacCToAlleMy WM300pPeTeHU ABJIARTCH
CeJIeKTUBHBEMA VHITMOMTOpaMM ALK-2 1o CpaBHEHMIO C Opy I'VIMM
pelenTopamvmu. KpoMe TOro, MOeaJlbHOe KaHOUOATHOE JIeKapCTBEHHOE
cpeICcTBO OyIeT HaxXxOOUTLCSA B GopMe, KOoTopas SABJIAeTCS CTab®MIIbHOM,
HEeTUIPOCKONIMUHOM U JIETKOM OJIS COCTAaBJIEHUS.

dUTY PR

Ha ¢mrype 1 mnoka3aH KOJMUECTBEHHHM aHaJu3 C IOpuMeHeHMeMm UCT
TeTepOTONNUECKON KOCTH, chopMMpPOBaHHOM B npaBoOMu 3anHen
KOHEeUHOCTM MHIIEeM uYepe3 6 HeOeJib [NocJe MHIOYKUIuUM ofocTpeHus FOP c
IOMOWBLID ameHoBUpyca/CTX, ¥ Iokas3aH 50beKT JleueHMS C IIPpUMEeHeHUeM
CoeIMHeHVss A B TeueHMe 6 HeleJlb B OTHOUWleHMM obpas3oBaHuda HO.
CpenHee 3HaueHue +/—- SEM. *: p < 0,05, **: p < 0,01, ***: p <
0,01 B cpaBHeHMM C OOpa®oTKOM CpeIoV—HOCUTEeJIeM; OIHOCTOPOHHUM
ANOVA C MCIOJIBE30BaHMeM allOCTEePUMOPHOI'O KpuTepud HaHHeTTa.

Ha ¢urype 2 mnokazaH KOJIMUECTBEHHHM aHaJM3 C MCIOJb30BaHMEM
UCT TeTepoTONMUEeCKOM KOCTHM, COOPMMPOBAHHOM B IIpaBoM 3aOHEMU
KOHEUHOCTM MEHIIEN UYepe3 8§ HeOeJb [IOCJe MHIOYyKUuM oOocTpeHus FOP c
IOMOImBbID ameHoBUpyca/CTX, ¥ IIokKas3aH 500eKT JIeUueHMS C OIPUMEeHEeHUEM

coeIMHeHUd A B TeueHUe © HeImeJlb B OTHOUEHUU O@paBOBaHI/IH HO.



CpenHee 3HaueHue +/—- SEM. *: p < 0,05, **: p < 0,01, ***: p <

0,01 B <cpaBHeHMM C 00paBoTKOM CpPedOVM—HOCUTeJIeM; CL—KpUTepumn
CTeOOEHTAa.

Ha durype 3 IoxkasaHa IIOPOWKORBAL PEeHTIeHOBCKAHA
oubpakTOTPaMMa KPpUCTaJIJINYeCKOM cBOBOIHOM bopMe KPUCTAJIJIOB

MomudmraumMmu Ha coenuHeHUT A.

Ha omrype 4 mnokas3aHa OuarpaMMma IupdepeHLMalIbHOM CKaHUpPYIen
KaJIOpUMe TPUKn KPUCTAJIJIOB KPpUCTAJIJIMYeCKOM cBroBomHOM bopMEI
MomuOMKalLUM Ha coelduMHeHUT A.

Ha ourype 5 T1nokaszaHa OuarpaMMma TepMOIpPaBUMETPUUECKOTO
aHalM3a KpUCTaJIJIMUeCKoM CcBOOOOHOW GopME MomudUKalLMM Ha CcoeIMHeHUI
A,

Ha ourype 6 T1IOokazaHa »Ouarpamma Oypbe-CIeKTPOCKOIUM B
VMHOpaKpacHOM 006JaCcTM KPUCTAJJIMUeCKOM CcBOOOIHOM GOPMH MOOMOUKALIUMU
Ha coemmHeHUMA A.

Ha burype 7 nokasaHa [IOPOWKOBAa A PEHTTeHOBCKAA
odpakToTrpaMMa KPUCTAJNIMUEeCKOM CBOOOOHOM GopMEl MoOmuOMKaALUMM A
coemvHeHUa A.

Ha omrype 8 moka3aHa OuarpaMMma OuddepeHlMrallbHOM CKaHUPYKIEN
KaJIOPUMETPUM  KPUCTAJIJIMUECKOM cBobomHoM  QOpMEL  MoaMMKaALUMM A
coenuMHeHMAd A.

Ha ¢urype 9 1okaszaHa JIuarpaMMa TepMOI'paBUMEeTPUUEeCKOTO
aHalM3a KPUCTaJJIMUeCcKOM CBOOOOHOM (GOPMH MOOMOMUKALMM A COeOVMHEeHUS
A.

Ha ¢urype 10 1nokazaHa OguarpaMMa Oypbe—CIeKTPOCKOIUM B
MHOpakKpacHOM 06JIaCcTU KPUCTAJIMUeCKOM CBOOOIHOM GOpPME MOIOUOMKAILIUN
A coenmHeHUMda A.

Ha durype 11 okasaHa [IOPOWKORBAA PEHTTeHOBCKAA
oudpaxkTOrpaMMa KPUCTAJIJINUECKON CcoJm byMapoBoM KM CJIOTEL
MomuOMKalMM Ha coelquMHeHUMI A.

Ha ourype 12 rnokKaszaHa ovarpamMMa nnbdepeHIaATIbLHOMT
CKaHUPYKIey KaJIOPUMETPUM KPUCTAJJIMUYECKOW COJX OyMapOBOM KMUCJIIOTH
MomuoomMrKalumuy Ha coenquMHeHMI A.

Ha ¢urype 13 1nokaszaHa OMarpaMMa TepMOI'pPaBUMETPUUECKOTO
aHalMs3a KPUCTaJJIMUEeCKOM COJM (QyMapoBOM KUCJIOTH MoIubMkaumuy Ha

coenmMHeHMUsa A.



Ha ¢urype 14 r1okaszaHa OuarpaMMa Oypbe—CIeKTPOCKOINM B
MHOpakpacHOM 006JacTr KPUCTAJJIMUeCKOM CoJM (QyMapOBOM  KMCJIOTEH
Momuoomraumuy Ha coemmHeHMI A.

Ha ¢urype 15 nokxaszaHa »IMarpaMMa OIUHaMUUECKOW COpOLUMM I[IapoB
KPUCTAJIJIMUECKON CoJiM GyMapoBOM KUCJOTH Monuboukaluuy Ha coeIMHeHUS
A npm 25 r1panycax C, crnoco® OpM OTHOCHUTEJNLHOM BJaXHoCTM (RH)
50%-0%-90%.

Ha ¢urype 16 nokxaszaHa IMarpaMMma IMHaAMUUECKOM COpOLUMM I1apoB
KPUCTAJIIMUECKOW COJIM GyMapoBOV KMCIJIOTH MOIOUbGMKalMK Ha CcoeIMHeHUI
A mnpm 40 rpamycax C, crnoco® TNOpM OTHOCHUTEJILHOM BJaxHocTu (RH)
50%-0%-90%.

Ha durype 17 okaszsaHa [IOPOWKOBAA PEHTTeHOBCKAA
odpakToTpaMMa KPUCTAJIJIMUEeCKOM CoJM OOoChOPHOM KMUCIIOTH COEIUMHEeHUS
A,

Ha durype 18 okasaHa [IOPOWKOBAA PEHTTeHOBCKAA
odpakToTpaMMa aHTUIPKIa KPUCTAJIJIIMUEeCKOM CBOOOOHOM GQOPMHE ([IpMMEP
89 C).

Ha burype 19 nokasaHa [IOPOWKOBAaA PEHTTeHOBCKAaHA
orudpakTOTrpaMMa TpUIMOpaTa KPpUCTAJIJINUECKON cBROOOOHOM bopMEL
(mpumep 89 D)) .

NompobHoOe ommcaHue MB00peTeHUs:

B uyacTHOCTHM, HacTodlee M300peTeHMe OTHOCUTCA K COeIVMHEHMO

bopmyJsiel (I) B cBOoBOmHOM dopMe MJIM B QopMe MIpUeMIIEeMOM COJIH,

TIe

L mnpencrasjdeT cobom cBA3b, (CHz2)n, —-CH(CH3)—-, -O0-(CH2)n—, -
C(0)-, —C(O)-NH-(CHz2)n—;

n paBHdgeTca 1, 2, 3;

R1 BuBpaH u3 C3:—CruMKIIOoalKMia, Heoba3aTeJIbHO 3aMelleHHOTO
oIMH pa3 uiamu OoJjlee UYeM OOMH pas 3aMecTUTeJIeM, He3aBUCUMO

BHIOPAHHEM M3 IMIOPOKCUJIa, TrajioreHa, Ci—CzaJkujia; MOCTUKOBOTO Cs—



CirollMKJIOAJIKMIIa, HeOoDA3aTeJIbHO 3aMelleHHOTO OOMH pa3 WiIM 0oJiee ueM
OOVH Ppas 3aMeCTUTEeJIEM, He3aBMCUMO BHOPAHHBEM M3 TUIPOKCUIIE,
ruopokcuCi—CsaJkuia;

R m R3 HesaBMcuMO BHOpaHH M3 H, rasoreHa, Ci—Czajxkwuia;

R4 npencrapjgeT cobomn N-conmepxamee TeTepOLUUKIIMUECKOe
HeapoMaTuuecKoe KOJIbLIO, HeoO4ga3aTeJIbHO comepxaluee OIVH ZNRZ!
HECKOJIBKO [OOIIOJIHUTEJIBHEX I'eTepoaTOMOB, BHOpaHHEX u3 N, O wmiam S,
TIOe YKa3aHHOe KOJBIO HeoOg3aTeJIbHO 3aMelleHO OIOMH pa3 wmiu 0oJiee
ueM OIMH pas R7;

R7 HeszaBuMcMMO BHOpaH u3 Ci—CzaJkwuia, IuaopokcuC:—Czalkuia,
TajioreHCi—Czagkmiia, Ci—CzalkokcuCi—Czajikuja, rajoreHCi—CzalJIkokcuCi—
Csankmia, Cz—CaalIkMHMIIa, LUMaHoCi1—Csajkuia, (CHz2)n—Rs;

m paBHseTrcs 0, 1, 2 wmam 3;

Rg BHOpaH u3:

- 44—, 5- wmIM 6-UJIEHHOT'O HaCHIEeHHOTO WMJIM HeHacCHIeHHOTO
HeapoMaTHUUEeCKOTO TeTepOUUMKIJIMUEeCKOTO KOJblla, CcoepXallel'o ONOUH WIINn
HECKOJIEKO TIeTepoaToOMOB, BHOpaHHEX n3 N, O win S, IIOPpU 5STOM
YKasaHHOEe KOJILLUO HeoOdA3aTeJIbHO 3aMelleHO OOMH pas wWin 0oJiee UeM
OOVH pas3 3aMecTUTeJIeM, He3aBUCKMMO BHOpPaHHEM U3 OKCO, S0O2C1—
Czasikuiia, TrajioreHCi—CzaJikuia,; WK

— C3—CeuMKIIOaQJIKMUIIa, HeoO4d3aTeJIbHO 3aMelleHHOTO OIOMH pas WK

foJjiee UeM OIOMH pas3 IaJIoOI'eHOM.

Ecim He yKasaHo MHOe, TepMUH "coeOoMHeHUA COTJIaCHO
HacToAameMy n3obpeTeHU" MM "coenIMHeHUSA COTJIaCHO ITaHHOMY
nzobpeTeHun”" OTHOCHUTCHA K CcoelIMHeHMAM o¢opmyJe (1), (Ia), (II),

(ITa), (IIb) m wmx coJaM, a TaKxXe BCeM CTepeou3sOoMepaM (BKJKOUYAL
OMaCTEPEOUBOMEPEL " DHaAHTHOMEPH) , poTamMepam, TayToMepaMm "
MEeUeHHEIM WM30TOIIOM COeIMHeHMAM (BKJIOUasd 3aMelleHMsa »OeuTepueM), a
TaKXe M3HadvaJIbHO O0pasOBaHHEM QparMeHTaM.

VICIIOJIE 3Y e MBI B OaHHOM OOKYMEeHTe TEepPMUH "Ci-Czanxuia"
OTHOCUTCSA K pPaIuKaJly C JIMHEMHOM WM pPa3BeTBJIEHHOW YIJIEBOIOPOIOHOM
lenklo, COCTOoAMlleMy TOJIBKO M3 aTOMOB VYIUlepola M BoOOopoma, He
comepxaleMy HeHAaCHIMeHHHX CBA3el, MMeKnmeMy OT OOHOTO IO TpexX
aToMOB  yIUlepona, ¥ KOTOPHM IIpMCOeOIMHeH K OCTaJIbHOM YacTH
MOJIEKYJIE IIOCPEnCTBOM OIDVHAaPHOM CBA3U. [ToMMe Pl Ci1-Czankuia

BRJIOYAKOT MeTWJI, 9TWJI, H-IIPOIINJI, 1-MeTHIn T (T/ISOHpOl_H/IJ'I).



VcrioJIb3yeMEl B IOaHHOM »OOKyMeHTe TepMuH "muapokcuCi-CsaJIkuia"
OTHOCUTCSA K palIukajly GopMyJiel —R,—OH, Tme Ra IOpencTaBjseT cobom Ci-
CzaJIKMJI, OIpeleJIeHHHM BHIIE.

VcrioJIb3yeMEl B IOaHHOM HOOKyMeHTe TepMmuH "C3-CruMKJIOaJIKMI"
OTHOCHTCS K HAaCHIMEeHHHM MOHOUMKIMUECKMM YIJIEBOIOOPOIOHEIM TI'pPYyIIaM,
cocrodammM mu3  3-7 aTOMOB  yIJiepona. [Mpumepsl  C3-CrUMKJIIOAJIKMIIA
BKJIOUAT  LUMKJIOIPOIWJI, UMKJIOOY T, LUMKJIOTIeHTWII, LUMKJIOTeKCUJI,
UMKJIOTEeIITUII.

VICIIOJE 3Y e MBI B OaHHOM OOKYMEeHTe TepMUH "Ci-Czajxkokcu"
OTHOCUTCS K pamuraly o¢opmyJsiel —ORa., T'oe Ra. OpencrTarjisgseT cobom Ci-
CsaJIKMJILHEIM padukKalJ, B lLieJIoM OlIpeleJIeHHBEM Boie. IlpuMmepn Ci-
CzaJIKOKCHM BKJOUaALT 0e3 OoI'paHMUeHUMd MEeTOKCHM, DTOKCH, IIPOIOKCH,
M30IPOIoKCH, OYyTOKCHU, M30OYTOKCHU, I[IEHTOKCU M TeKCOKCHU.

VcrioJIb3yeMell B IOaHHOM  IOOKyMeHTe  TepMuH  "Ci-CzaJgkokcuCi-
Czanxwuia" OTHOCUTCSH K panukay bopMYyJIEL —Rp—0-Ra4, Tae Ra
opencraBygeT cobom Ci1-C3aJIKMJIBLHBEM panukal, M Rp OpencTaBjsgeT cobon
C1-CsaJIKMJILHEM paluKkall, OIIpeleJIeHHHM BHIle. ATOM KMCJIOpOOa MOXeT
OHTE CBS3aH C JIOOBEIM aTOMOM YIUlepola B JIOOOM aJIKMJIBEHOM paluKalle.
[lpuMepr Ci-CzalkokcuCi-Czajikmila BKJIIOUAKT, HalIlpUMep, MeTOKCUMETWUI,
METOKCUDTMII, DTOKCUDTUII.

"TajjoreH" wam "rajoreHo" OTHOCHMTCA kK OpoMy, XJIopy, OoTopy
WM Mony.

VcrioJib3yeMell B IaHHOM IOKyMeHTe TepMuH "rajioreHCi-CzaJIkui"
i "rajgoreHoCi-Czankmia" oTHocuTca k Ci1-CzaJIKMJIIBHOMY PaluKaly,
omnpeleJIeHHOMY BHINE, 3aMelleHHOMY OOHUM RN HECKOJIbKUMM
TaJIOTEeHOBHMM pPalMKaJlaMM, OIpeleJIeHHBEMM BHIIe. IIpuMeps TaJioreHCi-
CsaJjikuia BKJIOUAT, Hallpumep, TpUudTOPME TUII, omudTopMe T,
bTopMeTHII, TPUXJIOPME TUJII, 2,2,2-TpUdTOP> TN, 1-dTopmMeTHII—2—
bropsTUil, 3-0poM—2-0TopHpolUJI U 1-06poMMeTUII—2—-0pOMS T .

VICIIOJIb 3y eMEIN B IOaHHOM OOKYMEHTE TepPMUH "rajmoreHCi—
CzankokcuCi—Czalkmi" OTHOCUTCHA K palukaly ¢(opMyJiH —-Rp—0-R., Tme Ra
npencraBygeT cobom Ci1-C3aJIKMIIBLHBEIM panukal, M Rp IOpencTaBjisgeT cobon
TajioreHC1-C3aJIKMJIBHEI palukall, OIpeleJIeHHHY BHIIE.

VICIIOJIb 3y €MEIN B IOaHHOM  JOKYMeHTEe TEepPMUH "N-comepxaliee
TeTepOLUKIINUECKOE HeapoMaTHUUeCKoe KOJIB1IO, HeoO43aTeJIbHO

comepxalee OIIMH I HEeCKOJIBEKO OJOITOJIHMT €JIbB HEIX reTepoaToMOB,



BEIOpaHHEIX ¥n3 N, O mium S" 10 OTHOmWMEeHMI K R4 OTHOCUTCS K
HACHIIEHHOMY  WJIU HEHAaCHIEHHOMY HeapoMaTUUeCKOMY KOJIbILY VI
KOJILIIEBOM CHUCTeMe, KoTopas IpencTapjsgeT cobom 4-, 5-, 6— wmam 7-
UJIeHHOE MOHOLMKJIMUECKOE KOJILLO, comepxaliee 1, 2 VI 3
TeTepoaToMa, BHOpaHHEHX M3 O, S m N, I'Ie IO MeHbLIIeM Mepe OIOuH
TeTepoaToM IIpencraejgser cobowm N, 6-, 7-, 8-, 9-, 10—, 11- wnawm
12-ujleHHYID OUMLUKJINUYECKYID KOJIbIEeBYID CUCTeMy, coImepxamywo 1, 2, 3,
4 man 5 reTepoaToMoB, BHOpaHHHX M3 O, S u N, I'Ie IO MeHbLIleV Mepe
OIOMH TeTepoaToM IpencTarJjser codbom N, wmiam 10-, 11-, 12—, 13-,
14- wmam 15-4UJleHHY® TPULUKINUECKYK KOJIBIEBYKD CHUCTEMY, COIepXallyk
1, 2, 3, 4, 5, 6 mam 7 TeTepoaTOMOB, BHOpaHHEX M3 O, S m N, rnOe
10 MEeHBIIEM Mepe OIOMH TeTepoaToM IpencTaBaseT cobom N, rme N m S
Takxe MOTYT OHTL Heo043aTeJIbHO OKMCJEeHH IO Pa3JIMUHLEIX CTeleHel
oKMcCIJeHrda. N-comepxallee TIeTepPOlLUKIMUEeCKOe HeapOMaTUMUeCKOe KOJIbIIO
MOXeT OBTBE IPUCOEIVMHEeHO I[IOCPEeICTBOM TeTepoaToMa WJIM  aToMa
yToJiepona. N-colepxXallee TI'eTepOlMKJIMUEeCKOe HeapoMaTHMUeCKoe KOJIbIIO

MOXeT BRJIOUATE KOHIEHCHMPOBAaAHHEE WMJIM MOCTUMKOBEE KOJIBEIIa, a TaKXe

CIIMPOLUKIIMUECKKE KOJIbLA . B NIpennouTUTeJIbHOM BapMaHTe
ocymecTBJieHMA ""N-colepxallee TIeTepPOLMKIMUEeCKOe HeapoMaTHUUecKoe
KOJIBLO, HeoOA3aTeJIbHO comepxalee OIOVH nim HECKOJIbKO
OOIIOJIHMU T eJIb HEIX reTepoaToMOB, BEIOPAHHEIX ns3 N, 0) W S
opencraBidgeT cobon N-coznmepxamee 5-uJieHHOE HaCHIeHHOe
MOHOLMKJIMUECKOE KOJIBLIO, N-coznmepxamee 6—UJIeHHOe HaCHIeHHOe

MOHOUMKIIMUECKOEe WM OMIMKIIMUECKOEe KOJBLO, N-comepxalee 7—-4JIEHHOE
HaCHIEHHO CIOVPOLUUKIIMYECKOE KOJIBLO . [IpuMepH N-conmepxamero
TeTEPOLUUKIIMUECKOTO HeapoOMaTUUYeCKOI'O KOJIbBLla BRKJKUYAT MOpOOJIMH,
IuIlepasnH, NIUIIEePULOVH, MMM Oa30JIMOVH, MMM Oa30JIMH, NIVMPPOJIUH,
IVPPOJIMOUH, THUOMOPQOJIMH, 3—azabuumkio[3.1.0]rekcaH.

Vcriob3yeMBl B IaHHOM HOKYMeHTe TepMuH "N-comepxamee 5-
UJIeHHOe TIeTepPOLUKIJIMUeCKOoe HeapoMaTUUeCKOoe KOJIBLO, HeoOA3aTeJIbHO
comepxallee OIOMH WMJIM  HeCKOJIBKO  IOIOJIHUTEJIBHEIX  I'eTep0oaTOMOEB,
BHOpaHHEX M3 N, O miam S" [0 OTHOWMEeHMK K R4 BKJKOUAET, B KadecCTBe
IPUMEPOB, NIVMPPOJIMOUH, 2, 3-OUTHMOPONIUPPOJII, OKCa30JIMOUH,
VMMM IOa30JIMONH . B  [OpennouTUTEJIEHOM  BapMaHTe  OCYWEeCTBJIEHMSA  OH
OTHOCHUTCSA K OUPPOJIUAMHY. KOJBLO NPUCOeOMHEHO K OCTaJIbHOM dYacTH

MOJIEKYJIE IIOCpeOICTBOM aTOMa YyIUlepOoIa B KOJIBLIE.
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Vicriosib3yeMBl B IaHHOM HOKYMeHTe TepMuH "N-comepxamee 6-—
YJIEHHOE TeTepOLUKIJIMUEeCKOe HeapoMaTHUMUYeCKOe MOHOLMKIIMUeCKOe WU
OULUKIINIECKOE KOJIBLIO, HeoBA3aTelIbHO comepxalee OnoVH NI
HEeCKOJIbKO IOOIIOJIHUTEJIbHEX I'eTepoaTOMOB, BHOpaHHHX u3 N, O wmum S"
II0 OTHOWEeHMIK K Ry BKJOUaeT, B KaueCTBe IIPUMEPOB, MOPOOJMH,
TUOMOPOOJIMH, NUIIEPUOMH, OUllepas3uH, 3—azabuuukio[3.l.0]rexcaH. B
NpenlouTUTEeJIbHOM BapMaHTe  OCymecTBJIeHMS OH OTHOCHMTCAS K = 3-—
azs’abuuurio[3.1.0]rekcany. KoJbLO TINIPUCOEOIMHEHO K OCTAaJIbHOM uYacTu
MOJIEKYJIE IIOCPEeNCTBOM aToMa yIUulepola B KOJbIE.

Vcriob3yeMB B HaHHOM HIOKYMeHTe TepMMH "bL-ujleHHOe KOJBIO,
HeoBsA3aTeJILHO comepxalee OnoVH OOTIOJIHUT &JIE HHM TeTepoaToM,
BHIOpaHHEM M3 N, O muaM S" O OTHOMEHMI K BapMaHTaM OCYMeCTRBRJIEHUS,
7ne Rs M Re BMecTe C aToMoM N, K KOTOPOMYy OHM TIPUCOEeOVHEHH,

O@paSYIOT YKa3saHHOe KOJIBELIO, BRJIKUaAET, B KaduecCcTee IIprMepPoB,

MUPPOJIUAVH, 2, 3-IUTUIPOIUPPOJI, OKCa30JIMINH, MMUIa30JIUIOVH . B
IpennouTUTesILHOM BapuaHTe OCYMeCTBIIEHNA OH OTHOCUTCSH K
IUPPOJIUAVHY .

VcrioJIb3yeMEl B OaHHOM MOOKyMeHTe TepMMH "6-ujleHHOEe KOJIbIIO,
HeoBA3aTeJILHO comepxalee OnoVH OOIIOJIHUT &JIb HEM reTepoaToM,
BHOpaHHEM M3 N, O maum S" IO OTHOMEHMI K BapuMaHTaM OCYIeCTBJIEHUH,
roe Rs M Rg BMecTe C aToMoM N, K KOTOPOMY OHM MIPMCOEIMHEHH,
ofpasynT YyKasaHHOe  KOJbLO, BKJIOUAET, B KauecTBe IIPUMEPOB,
IUIIEPUOVHNII, MOPQOJIMHWMII, IUIIEPa3UHMUII.

VICIIOJIb 3y €MEI B OaHHOM IOOKYyMeHTe TepPMMUH "] —UJIeHHBI
CIMPOLUKII, HeoOsa3aTeJIbHO comepxammui OnVH IOTIIOJIHUT &JIb HEIM
TeTepoaToM, BHOpaHHEM M3 N, O maM S" IO OTHONEeHMI K BapraHTaM
ocylmecTrJieHMd, TIne Rs M Reg BMecTe ¢ atoMoM N, K KOTOPOMY OHU
OpucoenrHeHs, o00pa3l3ylnT yKasaHHOe KOJbIO, BKJ0OUaeT, B KauecTBe
IpUMepoB, 2—aszacnupo[3.3]renraH, 2-okca—6-aszacnupo|[3.3]renrtaH.

VcrioJIb3yeMel B IOaHHOM IJOKYMeHTe TepMMH "MOCTHMKOBHEM Cs—
CroumriioaJikmi" OTHOCUTCH K HaCHIMEeHHOM BULIMKJINUECKOMN VI
TPULMKIMUECKOM KOJILIeBOM CHCTeMe, CcoIepXaley I[1I0 MeHbIlel Mepe
OOVMH MOCTHUK. IIpMMepH MOCTUKOBOTO Cs—CiroUMKJIOAaJIKMIIa BKJIOUYAKLT,
HalpuMmep, Ouuukyo[1.1.1]nneHdTaH, OUMUMKIIO [2.2.2]OKTaH,
uumkIo[2.2.1]renTad, Tpuuuriao-[3.3.1.137]nexkaH.

VICIIOJIb 3Y e MBI B OaHHOM OOKYMeHTe TepM/H "Co-CqasikvHMII"
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OTHOCHUTCS K Tpylle, OpeACTaBjsanmes coboM paIuKaldl C JMHEWHOM
Lenso, COCTOAMmMEN  TOJIBKO U3 aToMOB  yIUlepoma ¥ BoIopona,
comepXallell IO MeHBIIel Mepe OOHY TPOMHYK CBfA3b, MMeKIel OT IOBYX
0O UYeTHpex aTOMOB yIJlepoHa, M KOTopasd IpMUCcOoeOMHEeHa K OCTaJIbHOMU
YacTM MOJIEKYJIEl IIOCPEeNCTBOM OIOMHAPHOM CBA3U. IIpuMepsl Cz2-CialIKMHMIIA
BKJIOUAT, HalIpUMep, STUHWUII, Opol—-l1-uHwui, OyT—1-MHWI.

VcrioJib3yeMeli B IaHHOM HOKyMeHTe TepMmuH "umanoCi—CzaJIkui"
OTHOCHUTCSA K palukally GopMyJiel —R.—CN, roe R. OpelncTaBJgeT cobon Ci-

CzaJIKJI, OoIpeleJIeHHHM BLIIE.

VcrioJIb3yeMell B HaHHOM IOKyMeHTe TepMmuH "4-, 5- wmam 6-
YJIeHHOE HaCHIMEHHOE VI HeHaCHIEHHOE HeapoMaTHUUeCKOe
TeTepOolUUKINYECKOE KOJIBIIO, comepxalee OIOWH VIV HECKOJIBKO

reTepoaToMOB, BHOpaHHEX u3 N, O wmimm S", BKJIKYAET, B KaudecCTBe
IpUMEPOER, TeTpalMIponvpaH, MOpPOOIINH, NUIIepPUnnH, OKCeTaH. B
OpenrnouTUuTeJIbHOM BapMaHTe OCymMeCcTBJIeHMS OH MOpedcTaBJgeT cobon
TeTpalrMOponIupaH.

VcrioJIb3yeMEl B OaHHOM IJOKyMeHTe TepMuH "ALK-2" OTHOCUTCA K
pelLenTopy akTuMBMHa A I THIa (ACVRI), TakXe M3BECTHOMY Kak
ACVRLK2; SKR1l; ACVRIA; peLenTop akKTMBMHa 1 TuUlIa; aKTUBMHOBAaLA
pelLenToprnonodtHasa KMHas3a 2; peLenTop R1
CepuH/TPEeOHVHIIPOTEeMHKMHAS,; pellenTop 1 Tuna cylepcemercrea TGF-B;
ACTRI; TSRI; xuMHa3a 2, nomobHas pelenTopy akKTuBMHa A II Tuoa;
pelenTop akKTMBMHa 1 THIa; ITUIPOKCHAJKMINPOTeMHKMHaza; ACTR-I;
TSR-I.

B ImDaHHOM OOKYMEHTe OIMCaHH pa3JIMUHBE BapMaHTH OCYIEeCTBJIEHUS
HaCTOoAmMeTo M300peTeHusa. HeoOXOOMMO IIPM3HATL, UTO XapaKTepUCTUKH,
OINIMCAaHHEE B KaXIOM BapMaHTe OCYIeCTBJIEHMSA, MOXHO OOBEOVMHATEL C
OPYTUMM ONMCAHHEIMM XapaKTepUcTUKaMy C IIOJIYUeHMeM OOTIOJIHUTEJEHBIX
BApPMAHTOB OCYIEeCTBJIEHMA HACTOANETO U30OpPeTeHU.

BapuaHT ocymecTBJieHusa 1. CoemuHeHMe QopMyJiH (I) B cBoBOOOHOM

bopMe MM B dopMe dapMalleBTUUECKM IPUMEeMIIeMOVM COJM,
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(L),

Toe

L npencrasJjseT cobou cBAsb, (CH2)n, —-CH(CH3)-, -0O-(CH2)n—, -
C(0)—-, —-C(O)—-NH-(CH2)n=;

n paBHdgeTcsa 1, 2, 3;

R1 BEHOpaH wu3 C3—CruuKIOaJikKuila, HeoOA3aTeJIbHO 3aMelleHHOT'O
OOVH pa3 win 60oJilee UYeM OIOMH pa3 3aMecTuTeJIleM, He3aBUCUMO
BHIOPaHHEM M3 IMIOPOKCWUJIa, TrajioreHa, Ci—CzaJkuja; MOCTUKOBOTO Cs—
CiolMKJIOAJIKMIIa, HeoOA3aTeJIbHO 3aMelleHHOTO OIOMH pa3 WM 0oJiee ueM
OOVH Ppas3 3aMeCTUTEJIEM, He3aBUCKUMO BHEHOPaHHBEIM M3 THUIPOKCHUIIA,
runpokcuCi—Csaykuia;

R m Rz HesaBMCUMO BHOpAaHH M3 H, rTajoreHa, Ci—CzaJxkwuia;

R4 npencrTaejgeT cobom N-comepxaimee TeTEePOLUUKIINUECKOE
HeapoMaTHuuecKoe KOJIBIIO, HeoO43aTeJILHO comepxaiee OIVIH ZANEZ)
HECKOJIBKO JOIIOJIHUTEJIEHEX Te€TEepOaTOMOB, BHOpaHHHX U3 N, O wmiam S,
TOe YKa3aHHOe KOJBIO Heo0A3aTeJIbHO 3aMelleHO OIOUMH pa3 wmiau 0OoJiee
ueM OIMH pas R7;

R7 HeszaBucMMO BHOpaH u3 Ci1—CzaJgxkwuia, IunOopokcuC:—Czalxuia,
rajioreHCi—Czajgkmiia, Ci—CzalJIkokcuCi—Czajyikujia, TraJjioreHCi—CzaJIkoOKcuCi—
Cszankmiia, Cz—CaaliIkuMHMIJIa, LIMaHoCi—Cszajakuia, (CHz)n—Rs;

m paeBHsetrca 0, 1, 2 wmam 3;

Rs BrHIOpaH u3:

- 44—, 5- wmaM 6-4UJIEHHOT'O HACHIEeHHOTO WJIM HeHAaCHIEeHHOTO
HeapoMaTUUECKOTO TeTepPOLUUKIJIMUECKOTO KOJkIla, CcoIepXallel'o OOUH WU
HECKOJIBKO TI'eTepoaToMOB, BHEOpaHHEX ¥3 N, O wmim S, OpU 5STOM
YKasaHHOEe KOJBLIO HeoOdA3aTeJIbHO 3aMelleHO OOMH pas WM 0OoJiee UeM
OOVH pas3 3aMecTUTeJIeM, He3aBUCKMMO BHOPaHHEM M3 OKco, S02Ci—
Czayikuiia, TrajioreHCi—CzaJiIkuia, WU

— C3—CeuMKJIOAJKWUIIa, HeoOd3aTeJIbHO 3aMelleHHOTO OIVMH pa3 WIn
DoJlee UeM OIMH pa3 TaJIoTeHOM.

BapmaHT ocCymecTBJIeHUS 2. CoennHeHVe COTJIaCHO  BapMaHTy
ocymecTBJIeHsa 1 o¢opmysiel (Ia) B cBobomHOM dopMe wMIM B dopMme

bapMalleBTHUECKNM IPMeMJIEMOM COJIH,
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BapuaHT OCYyIeCTBJIEHN A 3. CoengmMHeHMe COTJIaCHO JodoMy U3

BapMaHTOB OCYIecTBJeHUI 1 mIM 2 B cBobOomHOM ¢QopMe MM B popMe
bapMalleBTUMUECKM IIpUeMJIeMOV coJiu, TI'me R4 nOpencraBigeT codol NRsRe,
roe Rs m Re BMecTe ¢ aToMoM N, K KOTOPOMY OHM IIPUCOEeIMHEHEH,
oBpasynT 5-uJjieHHOE KOJIBLO, Heo643aTeJIbHO comepxalee OIoVH
IOIIOJIHUT &JIb HEI TeTepoaToM, BHIOPaHHEM nus3 N, O I S,
Heo®a3aTelIbHO 3aMelleHHEM OIMH pa3 uiau 0oJiee ueM OIMH pa3 Ry.
BapmaHT ocymecTBJeHus 4. CoeIMHeHMe COIJlaCcHO JoOOMy U3
BapMaHTOB OCYymecTBJeHuda 1 miIM 2 B cBobomHOM oQopMe MM B dopMe
bapMalleBTUUECKM IpMeMIIeMOM CcoJiM, TI'IOe R4 OpencraBigeT codol NRsRe,
roe Rs m Re BMecTe ¢ aToMoM N, K KOTOPOMY OHM IIPUCOEIMHEHE,
odbpasynT ©0—UJIeHHOe KOJIBLO, HeoO43aTeJIbHO comepxalee OIoNH
OOIIOJIHUT &JIb HEI reTepoaTomM, BHOPaHHEM nus3 N, O I S,
HeoOsA3aTeJIbHO 3aMelleHHBEM OIOMH pa3 uiau 0oJiee ueM OIMH pas3 R7.
BapmaHT ocymecTBJeHuda 5. CoeamMHeHMe COIJIaCHO JoboMy U3
BapMaHTOB OCymecTBJeHusa 1 mam 2 B CcBobGomHOM dopMe MM B dopMe
bapMalleBTUUECKM IIpUeMJIeMOV coJiM, I'me R4 nOpencraBigeT codoi NRsRe,
roe Rs m Re BMecTe ¢ aToMoM N, K KOTOPOMY OHM IIPUCOEeIMHEHEH,
00pasyinT 7/-UJIeHHHY CIMPOLMKJI, HeoOsa3aTeJIbHO comepXxamui  OIMH
IOIIOJIHUT &JIb HEI TeTepoaTomM, BHIOPaHHEM nus3 N, O I S,
Heo®sa3aTelIbHO 3BaMelleHHEM OIOMH pa3 uiau 0oJiee ueM OIMH pa3 Ry.
BapmaHT ocymecTBJeHMsS 6. CoeIMHEeHMe COoIJlacHO JoOoOMy U3
BapMaHTOB OCyIecTBJeHMa 1 mIM 2 B cBobomHOM oQopMe MM B dopMe
bapMalleBTUUECKM [IpMeMJIeMOM CcoJM, TI'Ie Rs4 mOpencTaBjaseT cobdor N-—
comepxamee 5b-UJIeHHOE TeTepOlMKJIMUECKOe HeapoMaTHMUeCcKoe KOJIbIO,
HeoOd3aTeJIbLHO comepxallee OOMH  WMJIM  HECKOJIBKO OOIIOJIHUT eJIb HEIX
TeTepoaToMOB, BHOpaHHEX ¥3 N, O wmiaM S, I'Ie YyKasaHHOe KOJbIO
HeoOd3aTeJIbHO 3aMelleHO OIMH pas MM 0OoJjiee UueM OIOMH pas3 Ry m 1he
YyKaszaHHOe KOJIB1LIO [IPUCOEeOMHEHO K oCcTaJIbHOM JacTy  MOJIEKYJIE

IIocpelCTBOM aToOMa YyIUulepolla B KOJBLE.
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BapmaHT ocymecTBJeHMs /. CoeIMHEeHMe COIJlaCcHO JOOMy U3
BapMaHTOB OCYmEeCcTBJeHuda 1 miIm 2 B cBobomHOM oQopMe MM B dopMe
bapmMalleBTHMUECKM OPUEMIIEMOM COJIM, I'Ie Ry HOpencrarjgeT cobom N-
comepxallee ©—uJIeHHOE TeTepPOLUUKINUEeCKOEe HeapoMaTHUUeCKoe
MOHOUMKJIMUECKOE VI OULUKIINUECKOE KOJIBLIO, HeoB43aTeJIbHO
comepxallee OIOVMH WM  HEeCKOJIBKO  OOIOJIHUTEJIBHHX  I'eTepoaTOMOB,
BEIOpaHHEIX M3 N, O wmiIum S, TI'IODe YyKasaHHOe KOJIbLO HeoOg3aTeJIbHO
3aMeleHo OIMH pa3 wuiIu 0oJiee uyeM OIMH Ppa3 Ry M Toe ykasaHHOe
KOJILIIO IIPUCOEeOMHEeHO K OCTaJIbHOM uYacTU MOJIEKYJIH IIOCPEeICTBOM aToMa
yIJleponda B KOJbIle.

BapmaHT ocymecTBJeHMs 8. CoeIMHeHMe CoIJlacHO JoOoMy U3
BapMaHTOB ocymecTBJeHusa 1, 2 wuim 7 odopMmyas (II) B cBoBomHOM

bopMe MM B dopMe dapMalleBTUUECKM IPUMeMIIeMOV CcOoJM,

(IT),

roe R; HeszaBMCHMMO BEHOpaH M3 Ci-Czalkuia, IuapokcuCi—Czajkwuia,
rajioreHCi—Czajikmjia, Ci—CzalkokcuCi—Czajikmuja, TrajioreHCi—CzaJIkokcuCi—
Csankmiia, Cz—CaaliIkMHMIIa, LUMaHoCi1—Csajkuia, (CHz)n—Rs;

m paBHseTcs 0, 1, 2 wmiam 3.

BapmaHT oOCymeCcTBJIeHUA 9. CoenmuHeHMEe COTJIaCHO  BapMaHTy
ocymecTBJIeHMsa 8 o¢opMmyns (IIa) B cBobomHoOM QopMe WM B dopMme

bapMalleBTHUECKNM IPMEeMJIEMOM COJIH,

HoN .

Ry
2

(IIa).
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BapmaHT ocymecTryieHrusa 10. CoeOMHeHMe COIJIaCHO BapMaHTy
ocymecTBJIeHVS 8 o¢opMmyss (IIb) B cBobomHOM oQopMe MM B dopMme

bapMalleBTHUECKNM IIPpMeMJIEMOM COJIH,

(ITb).

BapuaHT ocymecTBJIeHusa 11. CoeamMHeHMe COTJIaCHO JoOoMy U3
OpeluIylX BapMaHTOB OCYMEeCTBJIeHMSA B CcBOOOIHOM GopMe MJIM B dopMe
bapMalleBTHUECKM NPUEMIIEMOM COJM, TOe

Ry mpencrTaBJygeT codou (CHz)nRs;

Rs mpencTaBjigeT CcoOO0M 6-UJIeHHOE TeTepPOoUUKIMUIeCKOoe KOJbIO,
colepXallee OOMH WMJIM HECKOJIbBKO TI'eTepoaTOMOB, BHOpaHHEHX 13 N, O
Wi S, HOpM 2TOM yKa3aHHOe KOJBLUO HeoOA3aTeJIbHO 3aMelleHO OOMH pas
i 06oJiee UYeM OOMH pPa3 3aMeCTUTeJIeM, He3aBUCHMO BHOpPAaHHBM U3
OKCO, S02C1—Czajkmiia, rajioreHCi—CzaJikuiia;

m paeBHsetrca 0, 1, 2 miam 3.

BapuaHT ocymecTBJieHrMsa 12. CoenOMHeHMe COIJIAaCHO BapMaHTy
ocymecTBJIeHMsS 11 B cBoOomHOM QopMe MIM B dopMe dapMaleBTHUUECKU
npreMiIeMon coJun, TIoe Rs npencTaBJgeT cobom He3aMelle HHEM
TeTpallMOIPONIMpaH, ¥ m paBHaeTcs 0.

BapuaHT ocymecTBJeHrus 13. CoenOMHeHMe COTJIACHO BapMaHTy
ocymecTBJeHusa 11 B cBobOomHOM odopMe miIM B OGopMe odapMalleBTUUECKH
OpUeMIIeMOM COJIM, TIOe Rg IpelcTaBJgeT coBOM He3aMeMeHHBEM MOpdoJMnH,
M I paBHAeTCS 2 Win 3.

BapuaHT ocymecTBJeHusa 14. CoeIMHeHMe B COOTBETCTBUM C JIOOLHM
V3 MOpelHOylMX BapMaHTOB OCYIIeCTBJIeHMA B CBOOOIHOM ¢opMe WM B
bopMe oOdapMalleBTUMUECKM IIpMeMIIeMOM coJM, T'Ie Ri mOpencraBygeT cobon
UUKJIOTEeKCHUJI, HeoOA3aTeJIbHO 3aMelleHHEM OIOMH pa3 WM 00Jiee UeM
OOVH Ppas3 3aMecTuTeJIeM, He3aBUCKMMO BHOpaHHEM M3 TIUIOPOKCUIIA,
rajioreHa, Ci—Czajkuja.

BapmuaHT ocymecTBJeHMa 15. CoenmuHeHMe COTIJIaCHO JioBoMy U3



le

NPpeIHOIyIMX BapMAaHTOB OCYMECTBJIEHMSI B CBOOOIHOM dopMe MIM B dopMe

bapMalleBTUMUECKM [IpUEeMIIeMOM CcoJiM, TI'me Ri HOpencTaBJigeT cobou

o

HO"

BapmaHT ocCymecTBJIeHMsa 16. CoeOMHeHMe COIJIaCcHO JmoboMy U3
NpeIHOIyIMX BapMaHTOB OCYIEeCTBJIEHMS B CBOOOIHOM dopMe MIM B dopMe

bapMalleBTUUECKM IIpUeMJIeMOM coJiM, I'ODe Ri HOpencTaBJigeT codou

L
% Wk
5

HO

BapmaHT ocymecTBJeHMsa 17. CoelIMHeHMe COIJIaCHO JoboMy U3
BapMaHTOB ocymecTBJeHusa 1-13 B cBobomHOM dopMe wMIM B  dopMme
bapMalleBTMUECKM IIPUEMJIEMOM COJIM, THe Ri OpencTaBjseT coboun
OULKKIIO[2.2.2]0OKTaHWJI, BaMeMeHHHY B OOHOM CJiydae IMIPOKCUIIOM.

BapuaHT ocymecTrBIJeHMsa 18. CoeOMHEeHMe COIJIaCHO BapMaHTy

ocymecTBJieHUa 17 B cBoOomHOU odopMe miIM B OQopMe oOdapMalleBTUUECKU

mpreMiIeMolt coniu, Tme Ri mperncrasiser cobopr HO - .
BapmaHT ocymecTBJIeHMsa 19. CoenmMHeHMe COIJIACHO BapMaHTy
oCymecTBJIEHUS, JIodoMy nus3 BapMaHTOB oCymeCcTBJIEHUS 1-13 B

cpobomHOVM dopMe MM B QopMe dapMalleBTHUECKM OIpHeMJIeMOM COJiM, TITIe

R1 npencrTaejgeT cobom orunukJo[1.1.1]neHTanni, 3aMeleHHBM
TUIPOKCHYME TMJIIOM .
BapmaHT ocymecTejieHusa 20. CoeOMHeHMe COIJIAaCHO BapMaHTy

ocymecTBJieHUa 19 B cBoOomHOUM odopMe mIM B OQopMe odapMalleBTUUECKH

npreMJIeMOM coJiv, Tne Ri IpeIcTaBJisgeT coOoM



17

BapmaHT ocymecTeJeHusa 21. CoeIMHeHMEe COIJIaCHO BapMaHTy
ocymecTBJIeHMa 1 B cBobonHOoM dopMe maM B QopMe OdapMalleBTHUUECKU
IIpMeMJIEMOV COJIM, KOTOpOe BHOpPaHO U3

2—aMHO—-N- (4—-THUOPOKCUIIMKJIOTeKCUII) —5— (4— (3—(1-
(MeTUJICYJIbQOHWII) IUMIePUINH—-4-1J1) —3—-a3adbuumukiao [3.1.0] rexkcan—-1-
W) eHWJI) HUKO TMHaMII A ;

2—aMHO-N— (4—TUIPOKCULIMKIIOTeKCUII) —5— (4— (3—m30nponnii—3—
azabunmkio [3.1.0]rekcad—1-wj) peHMJI) HUKOTHMHaAMMIA ;

5-(4-(-1-(2-okca—-6-azsacnupo [3.3]renTal—6—wj) 3TWJI) QeHWUJI) —2—
aMHO—N— (4-I'MOPOKCULUKIIOTEKCWJI ) HUKO TUMHaMUIA ;

2—aMHO—N— (4—THUIOPOKCUIIMKJIIOTEeKCUII) —5— (4— (3— (33—
MOpQOJIMHONPpONIMII) —3—azabuumkio [3.1.0] rekcan—1-

Wi1) eHWJI) HUKOTMHaMIIA ;

2—aMHO—5- (4— (3—- (1, 3—oudpTopnpornad—2-wuj) —3—
azsadbuuukio [3.1.0] rexkcan—1-wmin) berni) —N- (4-

TUOPOKCULMKIIOTEKCWII) HUKOTUHaMIIA ;

2—aMMHO—N— (4—TUOPOKCUDBMUUMKIIO [2.2.2]0oKTaH~1-1JI) —5— (4—- (3—-(2-
MEeTOKCHUDTIUII) —3—azabuumkio [3.1.0] rexkcad—1-wmjI) QeHMJI) HUKOTHHaMMIA ;

2—aMMHO—-5- (2—pTop—4- (4—uzonponuianunepasmta—1-umi) peHmsi) —N— (4-
TUOPOKCULMKIIOTEeKCWUII) HUKOTUMHaMUIA ;

2—aMHO—N- (4—THMOPOKCUIIMKJIOTeKCUII) —5— (4— (3— (2—

MOPQOIMHOR T ) —3—azabuumkio [3.1.0] rekcau—1-
Wi1) eHWJI) HUKO TMHaMIIA ;

2—aMHO—5— (4— (3— (2—dTopaTUi) —3—azabuuukio[3.1.0] rexkcan—1-
ni) derHnir) —N— (4-TUIPOKCULIMKIIOTEKCWUII ) HUKO TMHAMMIA ;

2—aMHO—N— (4—TUIAPOKCUIIMKJIIOTeKCHII) —5— (4— (1-
M30NPONIUIINIUPPOJINIVH-3—1JI) QeHWII) HUKOTYHaMULIA ;

2—aMHO—N— (4—TUApOoKCHU—4-—MeTUJIIUKIIOTeKCHII) —5— (4— (33—
(Terparnaopo—2H-nupaH—-4-wmi) —3—-az3abuumukio [3.1.0] rekcaH—1-

WJ1) eHWJI) HUKOTMHaMII A ;
2—aMHO—N— (4—TUOPOKCUDUIMUKIIO [2 .2 .2]okTaH—1-1mJ) —5— (4—(3—(2—

MOPOONIMHODTIII) —3—azabuumkio [3.1.0] rekcau—1-
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WJ1) eHWJI) HUKOTMHaMIIA ;

2—aMHO—N— (3— (rumpokcumMeTmI) 6uumkio [1.1.1]nedTrad—1-wmia) —5—
(4— (3—uzonponmii—3—azadbuuukio[3.1.0] rexkcan—-1-
W) eHnJI) HUKOTMHaMIIAa ;

2—aMMHO—-N— (4—TUIOPOKCULIMKIIOTEKCHII) —5— (4—(3-(3, 3, 3—
TpudTOopnpOonni) —3—-a3abuumukio[3.1.0] rexkcau—-1-
WJ1) beHnJI) HUKO TMHaMI1Ia ;

2—aMHO—N—- (4—TUOPOKCULIMKIIOTEKCUII) —5— (4— (IMPpPOoJININH—3—
WJ1) eHWJI) HUKO TMHaMII A ;

2—aMHO—N— (4—-TUIOPOKCUIIMKJIIOTEKCUII) —5— (4— (3—- (TeTparunpo—2H-
nnpaH—4-wui) —3—-azabtuuukio [3.1.0] rexkcad—1-wi1) GeHWUII) HUKOTHUHAMUIA ;

2—aMHO—N— (4—THMOPOKCUIMNKJIOTEeKCUII) —5— (4— (3— (2—-MeTOKCUDTIJII) —
3—azabuumkio[3.1.0]rekcad—1-wj) peHMJI) HUKOTHMHaAMMIA ;

2—aMHO—N— (3—0Top—4-TUOPOKCULMKIIOTEKCWUII) —5— (4— (3—
(Terparnagpo—2H-nupaH—4-mi) —3—-az3abuumukio [3.1.0] rekcaH—1-
WJ1) eHWJI) HUKOTMHaMIIA ;

5-(4-(2-azacnupo [3.3]renraH—2-MJIMETUII) PeHWUII) —2—aMUHO—N— (4—
TUOPOKCULMKIIOTEKCWII) HUKOTUHaMIIA ;

2—aMHO—N— (4—TUOpOoKCHU—4—Me TUJIUUKIIOTeKCUII) —5— (4— (33—
nzonponmi—3—aszabuumnkio[3.1.0] rexkcan—1-mi) QeHnII) HUKOTUHaMIIA ;

2—aMMHO—5— (4— (3- (4, 4—oMOTOPLUMUKIIOTEKCUII) —3—
az’abuuurio [3.1.0]rekcad—1-wmi) dpeHni) —N- (4-
TUOPOKCULIMKIIOTEeKCUII) HUKOTUMHaMUIA ;

2—aMHO-N— (4—TUOPOKCULIMUKIIOTEKCUII) —5— (4— (3— (OKCceTaH—3-W1JI) —3—
asabunmkio[3.1.0]rekcad—1-mj) PeHMIJI) HUKOTHMHaAMMIA ;

2—aMrHO—N— (3— (rumpokcumMeT™uI) 6uumkyo[1.1.1]neHTad—1-wmia) —5-
(4—- (3— (rerparuaopo—2H-nupaH—-4-ui) —3—-az3abunukio [3.1.0] rexkcan—1-
Wi1) eHWJI) HUKO TMHaMII A ;

2—aMHO—5— (2—dTop—4- (nunepa3mH—1-wui) peHus) —N— (4-
TUOPOKCULMKIIOTEKCWUII) HUKOTUMHaMIIA ;

2—aMHO—N— (4—-TUIAPOKCUIIMKJIIOTEKCUII) —5— (4— ( (2—Me TUIINUPPOJIMONH—
1-my) MmeTJ1) PeHWII) HUKO TMHAaMUIA ;

2—aMHO—N— (4—TUOPOKCULIIMKIIOTEKCUII) —5— (4— (3— (TeTparunpo—2H-
npaH—4-wui) —3—azabtmuuukio [3.1.0] rexkcad—1-wi1) QeHMIT) HUKOTMHaMUIA ;

2—aMHO—N— (4—TUOPOKCUDULIMKIIO [2 .2 .2]okTaH—1-1mj) —5— (4—(3—

(Terparngpo—2H-nupaH—4-wui) —3—az3abuuukio [3.1.0] rekcaH—1-
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WJ1) eHWJI) HUKOTMHaMIIA ;
2—aMMHO—5— (4— (3— (4, 4—oUQTOPLUMUKIIOTEKCUII) —3—
azsadbuuukio [3.1.0] rexkcan—1-wmi) deHni) —N- (4-
TUOPOKCUOULIMKIIO [2.2.2] OKTaH—1—1JI) HUKOTHHaMULIA ;
2—aMMHO—-5- (4— (3— (OyT—2-uH-1-1J) —3-azadbumurijo [3.1.0] rekcaH—
1-wny) dermir) —N— (4-ITMIPOKCULUMKIIOTEKCUII) HUKOTHUHaMM1IA ;
2—aMMHO-N— (4—-TUIPOKCULIMKIIOTEKCUII) —5— (4— (3— (okCceTaH—-3—
MIMeTHJI) —3—azabulmukio [3.1.0] rexkcau—1-mi) PeHMII) HUKOTHMHaMMIA ;
2—aMHO—-N— (4—-TUOPOKCULIIMKJIOTeKCUII) —5— (4—(3-(1-(2,2, 2-
TPUQTOPSTUI) IUNlepUIMH—4—1J1) —3—azabuuukio [3.1.0] rekcau—1-
Wi1) eHWJI) HUKO TMHaMII A ;
2—aMHO—N— (4—-TUOPOKCUIIMKJIOTeKCUII) —5— (4—(3-(2—-(2,2, 2-
TPUPTOPSTOKCHU ) 3TWJI) —3—azadbunmkiio [3.1.0] rekcan—1-
WJ1) eHWJI) HUKO TMHaMII A ;
2—aMUHO-N—IMKJIOTekCUJI—5— (4— (3— (munepunuyu—1-—
WJI) IPOIIOKCHU ) QEHWII) HUKOTHUHaMMIA ;
2—aMHO—5- (4— (3—- (1, l-onunokcumoTeTparmgpo—2H—TrnonmupaH—4-m) —
3—azabunumukio[3.1.0]rexkcad—1-wuj) perHmy) —N- (4—
TUOPOKCULMKIIOTEKCWII) HUKOTUHaMIIa ;
2—aMUHO—N—-LIMKJIOTeKCUJI—5— (4— (d—MeTuinunepa3muH—1—
KapOoHMII) QeHWJT) HUKOTHUHaMUIA ;
2—aMrHO-5— (3-bTop—4- (2-MeTHUInUppPoOIMOnH—1-1J1) MeTuJ1) beHnyr) —N—
(d—TUOpOoKCU—4—MEeTUIIUMUKIIOTEKCUII) HUKO TMHaMMIA ;
2—aMMHO—N-IUKJIIOTeKCUII—5— (4—MOPOOJIMHOOEHMIT) HUKOTHMHAMMIA ;
2—aMHO—-5- (4— (3—- (2, 2—oudpTopnponmj) —3—
azsadbuumukio [3.1.0] rexkcan—1-wmn) perHnn) —N- (4-
TUOPOKCULKKIIOTeKCWUII) HUKOTUMHaMIIA ;
2—aMHO—5— (4— (3— (2—umaHosTui) —3—-az3abuuurio[3.1.0] rekcan—1-
ni) deHnir) —N— (4-TUIPOKCULIMKIIOTEKCUII ) HUKO TMHAMUIA ;
2—aMuHO-N—IMKJIOTeKCUII—5— (4— (3—
MOPQOJIMHOIIPOIIOKCH ) GeHMIT) HUKOTHHaMULIA ;
2—aMUHO-N— (4—IMOPOKCULIUKIIOTEeKCUII) —5— (4— (3— (npon—2-mH—1-1mJ1) —
3—azabuumkiio[3.1.0] rekcad—1-wjI) QeHMJI) HUKOTHMHaAMMIA ;
5-(4-(1-(2-okca—6—az3acnupo [3.3]renrTad—6—mJ) 3TUJI) —2—
xXJopdeHmI) —2—aMHO—N— (4 - TMOPOKCULUKIIOTEKCWII ) HUKOTUHAMUIA ;

2—aMUHO—5— (2—bTop—4— ( (2—MeTUJINIUPPOJIUONH- 1 —1JI) METWUJII) GeHWMIT) —
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N- (4-ruapokcr—4-—MeTUIIIVKIIOTEKCWII ) HUKO TMHAMMIA ;
2—aMHO—5- (4— (3— (2—dTopaTU) —3—azabuuukio [3.1.0] rexkcan—1-
ni1) beHnii) —N— (4—-TUOPOKCUDUIMKIIO [2 .2 .2] OKTaH—1-W1JI) HUKOTMHaM1I A ;
2—aMHO—5—- (4—(3—- (4, 4—IndTOPLUUKIIOTEKCHUII) —3—
azabuuukio[3.1.0]rexcan—1-wuiu) dermi) -N- (d-runpoxrcu—4-—
Me TUJILMKIJIOTEKCUIT) HUKO TUHaMUIA ;
5-(4-(1-(2-okca—6—azacoupo [3.3]renTaH—6—mj) 3TuUJl) eHnII) —2—
aMHO—N— (4-TUOPOKCU—4—Me TUJILUKIJIOTEKCUJI) HUKOTYHaMUIA ;
2—aMMHO—N—-LIMKJIOTeKCUJI-5— (4— (munepuamuua-—1-
W) eHWJI) HUKO TMHaMIIA ;
2—aMHO—N— (4—TuapoKCU—4-MeTUJIIUKIIOTEeKCHII) —5— (4— (3—
(Terparunopo—2H-nupaH—-4-mi) —3—-az3abuumukio [3.1.0] rekcaH—1-
Wi1) eHWJI) HUKO TMHaMIIA ;
2—aMHO—N— (4—TUAPOKCUDUIIMKJIIO [2 .2 .2]okTaH—1-1mJ) —5— (4— (3—
(OkceTaH—3-mJ) —3—azadbuuukio [3.1.0] rexkcan—-1-
WJ1) eHWJI) HUKOTMHaMIIA ;
2—aMYHO—N—-LIMKJIIOTeKCMUII-5— (4— ( (2— (d—MeTuanunepa3nH—1—
WJI) DTWJI) KapOaMouil) QeHWII) HUKO TUHaMUI A ;
2—aMHO—N— (4—TUOPOKCULUKIIOTEeKCUII) —5— (4—(3-(2,2,2—
TEUOTOPSTUII) —3—a3abuunkio [3.1.0]rexcan—1-wmi) QeHMII) HUKOTMHaMIIA ;
5-(4-(-1-(2-okca—-6—azacnupo [3.3]renTad—6-u1j) 2TWUJI) beHnI) —2—
aMHO—N— (3-IMOpoKCHamaMaHTaH—1-1JI) HUKOTUMHaM1Ia ;
2—aMMHO—-N-LIMKJIOTeKCUJI-5— (4— (MopdosmH—4—
KapOOHWII) GeHWJI) HUKOTHYHaMMUOA ;
2—aMHO—N— (4—TuOpoKCH—4-MeTUJIIUKJIOTeKCUII) —5— (4— ( (2—
MEe TUIINUPPOJINIVH- 1 —1JI) METUJI) QeHWII) HUKOTYHaMUIa ;
2—aMrHO—5- (2, 3—audpTop—4- ( (2-MeTUJINVUPPOJIUMANH-1—
W) MeTuJ1) deHnii) —N— (4-TUIpoKCU—4—MeTUIILIUKIIOTEKCUII) HUKOTUMHaMUIA ;
2—aMHO-N— (4—IUMOPOKCULIUKIIOTeKCUII—4—d) —5— (4— (3-M30IpONNII—3—
azabuumkio [3.1.0]rekcad—1-wj) PeHMJI) HUKOTHMHaAMMIA ;
2—aMHO—N— (4—TUIOPOKCUIIMKJIIOTEKCUII) —5— (4— (d-MeTuInunepasmHa—1—
KapOOHWIT) beHWII) HUKOTHHaMUIA ;
2—aMHO—5— (2—xJi0p—4— ( (2—-MeTUJINNPPOJIMONH— 1 —WJI) METWUJII) QeHWII) —
N- (4d—-ruopokcr—4-—MeTUIILMKIIOTEKCWII ) HUKO TMHaAMMUIA ;
2—aMHO—N— (3— (2—-1rumpokcurponadi—2-wui) 6uuukio[1l.1.1]neHTan—1-

i) —5-(4—(3—- (rerparunpo—2H-ntMpad—4-uj) —3—
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azabuumkio [3.1.0] rekcad—1-wjI) QeHMJI) HUKOTHMHaAMMIA ;
2—aMUHO—N—-LIMKJIOTeKCMUII—5— (3— (MOopdosmH—4—
KapOOHWIT) GeHMII) HUKOTHHaMUIA ;

2—aMUHO—5— (3—xJiop—4— ( (Z2—MeTUIINIUPPOINIVNH—1—1J1) Me TIUJI) GeHWII) —
N- (d-ruopokKCcU—4-MeTUIILUMUKIIOTEKCUII) HUKO TMHaMKIA ;

5-(4-(1-(2-okca—6-azacnmpo [3.3]renrad—-6—wmj) 3TuUi) GeHuII) —2—
aMHO—N— (4-TUOPOKCHU—1—-MeTMJIIMKIJIOTEKCIUJI) HUKOTHaMUIA ;

2—aMHO—-N— (4—-TUOPOKCU—4-MEeTUIILUMUKIIOTEKCUII) —5— (2-MeTuii—4— ( (2—
MeTUIINUPPOJINUIVH-1—1JI) MeTWJI) GeHWII) HUKOTHUHaMMOa U

2—aMMHO—N-LIMKJIOTEeKCUII-5— (3~ (4— (2—-TUIOPOKCUDTWUJI) IUIIepa3UH—1—
KapOOHWIT) GeHWII) HUKOTHYHaMUIA .

BapuaHT ocymecTBJeHrMa 22. CoenOMHEHMe COIJIaCHO BapMaHTy
ocymecTBJIeHUa 21 B cBoOOmHOM oQopMe miIM B OGopMe odapMalleBTUUECKU
IIpMeMJIEMOV COJIM, KOTOpOe BHOpPaHO U3

2—aMyHO-N- ( (1r, 4R) —4—-muapoxkculMKJIoTekCcui) —5— (4— ( (1R, 535) -3-
(1= (MeTMIICYJIE QOHWII) MUNePUIMH—4-1J1) —3—az3abunmkio [3.1.0] rexkcan—1—
Wi1) eHWJI) HUKOTMHaMIIA ;

2—aMyHO-N- ( (1r, 4R) —4—-1mungpoxkCcUIMUKJIOTeKCUII) —5— (4— ( (1R, 53) —3-
nzonponmi—3—aszabuunkio [3.1.0] rexkcan—1-wmi) eHNII) HUKOTUHaMMIA ;

5-(4-((R)-1-(2-okca—6—azacnupo [3.3] renraH—6-—wj) 3Tuji) beHWJ) —
2—aMmHO-N- ( (1r, 4R) —4-TUOPOKCULUKIIOTEKCUJI) HUKOTHHaAMNOA ;

5-(4-((S)-1-(2-okca—-6—azacnupo [3.3]renrTad—6-uj) 2TWUJI) GeHUII) —
2—aMrHO-N- ( (1r, 4R) —4—-TUIOIPOKCULIMKIIOTEKCWII) HUKOTMHaM1IA ;

2—aMyHO-N- ( (1r, 4S) —4-rugpokCcULIMKJIOTekCcuI) —5— (4—( (1S, 5R) —3-
(3—MopbdosmHOnponui) —3—az3abuuukio[3.1.0] rekcan—1-

WJ1) eHWJI) HUKO TMHaMII A ;

2—aMyHO—5—- (4—-( (1R, 53) -3- (1, 3—oudpTopnponaH—2-ui) —3—
azsadbunukio [3.1.0] rexkcan—1-wmn) peunn) -N-( (1r, 4R)-4-
TUOPOKCULKKIIOTEKCIUII) HUKOTUMHaMIIA ;

2—aMUHO-N— (4—IUOPOKCUDBULUUKIIO [2.2.2]O0KTaH—1-wJ) —5— (4-
((1S,5R) —-3-(2—MeTOKCURTHJI) —3—azadbulmnkio[3.1.0]rexkcad—1-

WJ1) eHWJI) HUKO TMHaMIIA ;

2—aMUHO—5— (2—dTop—4- (4d—m3onponuinuinepasmia—1—-wui) GeHnir) —N—
((1lr,4r) -4-TUOPOKCULUKIIOTEKCUII) HUKOTHUHaMUIA ;

2—aMyHO-N—-( (1r, 4S) —4-TUOpOKCULIMUKIIOTeKCUII) —5— (4—( (1S, 5R) —3—

nzonponmi—3—aszabuumnkio[3.1.0] rexkcan—1-mi) QeHnII) HUKOTUHaMMIA ;
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2—aMyHO-N—- ( (1r, 4R) —4—-muaopoxkCcUIMKJIOTeKCUI) —5— (4— ( (1R, 55) —3—
(2-mopdosmHOBTUII) —3—azadbuuukio[3.1.0] rexkcan—-1-
Wi1) eHWJI) HUKOTMHaMII A ;

2—aMyHO—5—- (4—-( (1S, 5R) —=3— (2—-dTopaTI) —3—
az’abuumurio [3.1.0]rexkcad—1-wmiu) deuni) —-N-( (1r,4S) -4-
TUOPOKCULIUKIIOTEKCUII) HUKOTHUHaM/IA ;

2—aMmHO-N—- ( (1r, 4r) —4-TUMOPOKCULUUKIIOTEeKCUII) —5— (4— (1—
M30NPONUIINIUPPOINUINH-3—1JI) OeHWJI) HUKOTYHaMUOa ;

2—aMyHO-N- ( (1r, 4S) —4-rugpokCcULIMKJIOTeKCcHI) —5— (4—( (1S, 5R) —3-
(2—MopdosmHOSTHUII) —3—a3zadbuunkjo [3.1.0] rexkcan—1-
Wi1) eHWJI) HUKO TMHaMII A ;

2—aMyHO-N—- ( (1r, 4R) —4—-1muapokCcU—4-—MeTUJIIUKIIOTEeKCUII) —5— (4—
((1R, 538) —3— (rerparunpo—2H-nupar—4-wmi) —3-azabuuuriio[3.1.0] rekcan-
1-1y1) beHnII) HUKOTMHaMIIA ;

2—aMUHO-N— (4—IUOPOKCUDBULUUKIIO [2.2.2]OKTaH—1-wJ) —5— (4-
((1R, 538) —3— (2—mMopdosmHOosTMII) —3—a3z3abuumukio[3.1.0] rexkcan—1-
Wi1) eHWJI) HUKOTMHaMIIA ;

2—aMmHO-N— (3— (rugpokcuMe Tl ) Ouumriio [1.1.1 ] nedrans—1-—wmia) —5-
(4—( (1S, 5R) —3—-m3onponmi—3—az3adbmuunkjo [3.1.0] rexkcau—1-
WJ1) eHnJI) HUKOTMHaMII A ;

2—amMmHO-N— ( (1r, 4S) —4-ruopokcHuuurJorekcui) —5- (4-( (1S, 5R) -3-
(3,3, 3—-Tpudbropnponni) —3-azadbuunrio[3.1.0] rexcan—-1-
WJ1) beHnJI) HUKO TMHaMI1Ia ;

2—aMyHO-N—- ( (1r, 4r) —4—-TUIPOKCULIMKIIOTEKCUII) —5— (4— (MMPPOJIMOMH—
3-mJ) beHnII) HUKO TMHaMIIA ;

2—aMyHO-N- ( (1r, 4R) —4-mugpokcUIMKJIOTekCcui) —5— (4— ( (1R, 5S) -3-
(Terparnnpo—2H-nupad—4-wui) —3—azabuuukio [3.1.0] rexkcan—1-
Wi1) eHWJI) HUKO TMHaMII A ;

2—aMyHO-N—-( (1r, 4S) —4-rmuapoKCUIMKJIOTeKCHI) —5— (4—( (1S, 5R) —3-
(2—MeTokCcUBTMI) —3—azabuumkio [3.1.0] rekcan—1-
Wi1) eHWJI) HUKO TMHaMIIA ;

2—aMuHO-N— ( (1R, 33, 4R) - 3-0TOop—4-I'MOPOKCULUKIIOTeKCUIJI) —5— (4—
((1R, 58) —3— (rerparunpo—2H-nupar—4-wmi) —3—-azabuuurio[3.1.0] rexkcan-
1-11) beHnI1) HUKO TMHaMIIA ;

2—aMyHO-N-( (1s,4S) —4-rugpokCUUMKJIOTeKCUII) —5— (4—( (1R, 53) —3-

(Terparngpo—2H-nupaH—4-wui) —3—az3abuuukio [3.1.0] rekcaH—1-
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WJ1) eHWJI) HUKOTMHaMIIA ;

5-(4-(2-azacnoupo [3.3]renrTad—2-MJIMETWUII) QeHUII) —2—aMUHO—N—
((lr,4r) -4-TUOPOKCULUKIIOTEKCUII) HUKOTHUHaMUIA ;

2—aMyHO-N—- ( (1r, 4R) —4—1munporCcu—4-—MeTUJIUUKIIOTeKCUII) —5— (4—
((1R, 5S) —3-mzonponni-3-azadbuuukio[3.1.0] rexcan—-1-
WJ1) beHnJI) HUKO TMHaMM1Ia ;

2—aMyHO—5- (4—( (1R, 5S) -3- (4, 4—IndTOPLUMUKJIIOTEKCUII) —3—
azsadbunukigo [3.1.0]rexkcan—1-wmia) peuns) -N-( (1r, 4R)—-4—
TUOPOKCULMKIIOTEeKCWUII) HUKOTUMHaMIIA ;

2—aMyHO-N- ( (1r, 4S) —-4-ruagpoKCULIMKJIOTeKCUI) —5— (4—( (1S, 5R) —3-
(okceTaH—3-mJI) —3—aszabuuukio [3.1.0] rexkcan—-1-
Wi1) eHWJI) HUKO TMHaMIIA ;

2—aMrHO—5—- (4—-( (1S, 5R) -3 (4, 4— oM TOPLUMKIIOTEKCUIL) —3—
azsadbuuukio [3.1.0] rexkcan—1-wmn) peumn) -N-((1r,4S)-4-
TUOPOKCULMKIIOTEKCHUII) HUKOTUMHaMIIA ;

2—aMuHO-N— (3— (rugpokcuMe Tl ) Onumriio [1.1 .1 nedrad—1—wmi) —5—
(4= ( (1S, 5R) —-3— (rerparuagpo—2H-nupaH—-4-wmj) —-3—
azsabuumkio [3.1.0]rekcad—1-wjI) QeHMJI) HUKOTHUMHaAMMIA ;

2—aMUHO—5— (2—bTop—4- (munepa3mue—1-wmi) penmyi) -N—( (1r,4r) —-4-
TUOPOKCULMKIIOTEKCWUII) HUKOTUMHaMIIA ;

2—aMrHO-N- (3— (ruopokcuMeTnI) Ouuukio[1.1.1]nedrad—1-wmi) —5-
(- ( (1R, 58) -3— (rerparuopo—2H-nupaH—4-wui) —3—
azsabunmkio [3.1.0]rekcad—1-mj) PeHMII) HUKOTHUMHaAMUIA ;

2—aMrHO-N- ( (1r, 4R) —4—-1mugpokCcULIMKJIOTeKCUII) —5— (4— ( ( (R) —2—
MEe TUIINUPPOJINIVH- 1 —1JI) MeETUJI) QeHWJI) HUKOTYHaMUIA ;

2—aMmHO-N— ( (1r, 4S) —4-1rMOpokCU—4-MeTUIIUMKIIOTeKCUII) —5— (4-
((1S, 5R) —3-m3onponmi—3—azadbmuunkjo [3.1.0] rexkcau—1-
Wi1) eHWJI) HUKO TMHaMII A ;

2—aMyHO-N—-( (1r, 4S) —4-rmuapoKCUIMKJIOTeKCHI) —5— (4—( (1S, 5R) —3-
(Terparnnpo—2H-nupaH—4-wui) —3—azabuuukio [3.1.0] rexkcan—1-
Wi1) eHWJI) HUKO TMHaMIIA ;

2—aMHO-N— (4—IUOPOKCUDBULUMKIIO [2.2.2]OKTaH—1-wJ) —5— (4-
((1R, 58) —3— (rerparunpo—2H-nupar—4-wmi) —3—-azabuuurio[3.1.0] rexkcan-
1-11) beHnI1) HUKO TMHaMIIA ;

2—aMyHO—5—- (4—( (1S, 5R) -3- (4, 4—1oMIPTOPLUUKIIOTEKCUIL) —3—

azadbuuukio [3.1.0] rexkcan—1-wmi) berni) —N— (4-
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TUOPOKCUOUIMKIIO [2.2 . 2] OKkTaH—1—1JI) HUKOTHHaMULIA ;

2—aMmHO-N— (3— (rugpokcuMe Tl ) Ounumriio [1.1.1 ] nedras—1-wmia) —5—
(4= ( (1R, 5S) —3—uzonponui-3—azaduuukio[3.1.0] rexkcan—-1-
W) QeHWJI) HUKOTUMHaM1Ia ;

2—aMyHO—-5—- (4—( (1S, 5R) -3—- (6yT—2-mH-1-1J) -3~
az’abuuurio [3.1.0]rexkcad—1-wmi) deruni) —-N-( (1r,4S) -4~
TUOPOKCULIMKIIOTEeKCWUII) HUKOTUMHaMUIa ;

2—aMrHO-N- ( (1r, 4S) —-4-rugpokCULMKJIOTekCcHI) —5— (4—( (1S, 5R) —3-
(OKCceTaH—3-MIMeTUII) —3—az3abuuukio [3.1.0] rexkcan—1-
W) eHWJI) HUKO TMHaMIIA ;

2—aMyHO-N- ( (1r, 4R) —4—-mugpokculmnrJorekcumn) —5- (4—- ( (1R, 5S) -3-
(1-(2,2, 2-TpudTOops TNl ) IUIepPUOINHE—4-1Jl) —3—-a3abuuuriio[3.1.0] rekcan-
1-1y1) beHnII) HUKO TMHAaMIIA ;

2—aMUHO-N— (4—IUOPOKCUDBULUUKIIO [2.2.2]OKTaH—1-wJ) —5— (4-
((1S,5R) -3- (2—-MopdommHOZTUII) —3—az3abumkio [3.1.0] rekcan—1-
WJ1) eHWJI) HUKOTMHaMIIA ;

2—aMyHO-N—- ( (1r, 4R) —4—-muaopoxkCcUIMKJIOTeKCUI) —5— (4— ( (1R, 53) —3-
(2=(2,2,2-TpUPTOP3TOKCHU) 3TWJI) —3—a3adbuumurijgo[3.1.0] rexkcau—-1-
Wi1) eHWJI) HUKOTMHaMIIAa ;

2—aMMHO-N— (4—IUIOPOKCUBULUKIIO [2.2.2]O0KTaH—1-1j) —5— (4-
((1S,5R)—-3— (Terparunpo—2H-nupasi—4-wmi) —3-a3abuumurjo[3.1.0] rekcas-
1-wmi1) beHMIJI) HUKOTHUHaMMUOA ;

2—aMyHO—5- (4—-( (1R, 5S) -3- (1, l-ouokcumoTeTparuopo—2H—
THMoNMpaH—4-1mi) —3—-azabuumkio [3.1.0] rexkcau—1-wmj) pernmy) -N-( (1r, 4R) —
4-TUIPOKCULMKIIOTEKCIUII) HUKOTYHaMUIA ;

2—aMrHO—5— (3—pTop—4- ( ( (R) —2-MeTUJINVPPOJIUANH—1~—
ni) MeTui) dednir) -N- ( (1r, 4R) —4-rugpokrcu—4-
MEeTWJILUMKIIOTeKCWUII ) HUKOTUMHaMIIA ;

2—aMyHO-N—- ( (1r, 4R) —4—-muapoxkcumMrJIoTrekcumn) —5- (4—-( (1R, 535) —-3-
(3,3, 3—TpudTopnponmi) —3-azadbunukiygo[3.1.0] rexcan-1-
Wi1) eHWJI) HUKO TMHaMIIA ;

2—aMyHO—5—- (4—-( (1R, 5S8) -3— (2—-pTopaTN) —3—
azsadbuuukio [3.1.0] rexkcan—1-wmi) dernn) -N-( (1r, 4R)-4-
TUOPOKCULMKIIOTEKCWUII) HUKOTUMHaMIIA ;

2—aMyHO—5- (4—( (1R, 58) -3—- (2, 2—oudoTopnponm) —3—

azsabuumukio [3.1.0]rexkcad—1-wmi) pernyr) -N-( (1r, 4R) —-4-
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TUOPOKCULKKIIOTEKCWUII) HUKOTUMHaMIIA ;
2—aMHO—5— (4—-( (1S, 5R) —3— (2—-LUMaHOB®TWUJI) —3—
azsadbuuukio [3.1.0] rexkcan—1-wmi) bernn) -N-((1lr,4S)-4-
TUOPOKCULMKIIOTEKCWII) HUKOTUMHaMUIA ;
2—aMmHO-N— ( (1r, 4S) —4-ruopokcuumurgorekcui) —5- (4-( (1S, 5R) -3-
(mpon—2-mH—-1-wmJ) —-3-azabuuukio[3.1.0] rexkcau—-1-
WJ1) beHnJI) HUKO TMHaMI1Ia ;
2—aMrHO-N- ( (1r, 4R) —4—-rugpokCcHULIMKJIOTekCcuI) —5— (4— ( (1R, 5S) —-3-
(mpon—2-uH-1-mi) -3-azabuukjo [3.1.0] rexkcan-1-
W) eHWJI) HUKO TMHaMIIA ;
5-(4-((R)-1-(2-okca—6—azacnupo [3.3]renTaH—6—WJ) 3TUJI) —2—
xJjopdeHm) —2—aMmHO—N—- ( (1r, 4R) -4-
TUOPOKCULKKIIOTEKCHUII) HUKOTUMHaMIIA ;
2—aMHO—5— (2—pTop—4- ( ( (R) —2-MeTUINVPPOJIUANH—1—
mi) MeTui) dedmir) -N- ( (1r, 4R) —4d-rugpokcu—4-
MeTUJILUMKIIOTeKCWII ) HUKOTUMHaMIIA ;
2—aMyHO—5—- (4—( (1R, 5S8) -3—- (2—-0TopaTN) —3—
azsadbuuukio [3.1.0] rexkcan—1-wmi) deHni) —N- (4-
TUOPOKCUOUIMKIIO [2.2.2] OKTaH—1—1JI) HUKOTHHaMULIA ;
2—aMyHO—5— (4—( (1S, 5R) -3 (4, 4— oM TOPLUUKIIOTEKCUIT) —3—
az’abuumurio [3.1.0]rexkcau—1-wmiu) deuni) —-N-( (1r,4S) —-4-rungpoxrcu—4-—
Me TUJILMKIJIOTEKCUII) HUKO TUHaMUIA ;
5-(4-((R)-1-(2-0okca—-6—azacnupo [3.3] renralH—6-—uJ) 3TWJI) QeHWII) —
2—aMyHO-N- ( (1r, 4R) —4—-1ruapokCcu—4-MeTUJIIMKIIOTEKCUII) HUKOTMHaMM A ;
2—aMHO—5— (4—-( (1R, 58) -3— (6yT—-2-mMH-1-1J) —3—
azsadbunukio [3.1.0] rexkcan—1-wmn) peunn) -N-( (1r, 4R)-4-
TUOPOKCULKKIIOTeKCWUII) HUKOTUMHaMIIA ;
2—aMmHO-N—( (1r, 4S) —4-rmOpoxkCcU—4-Me TUIIUMKIIOTeKCUII) —5— (4-
((1S, 5R) —3— (rerparunpo—2H-nupar—4-wmi) —3-azabuuuriio[3.1.0] rekcan-
1-1y1) beHnII) HUKO TMHaMIIA ;
2—aMHO-N— (4—IUOPOKCUDBULUMKIIO [2.2.2]OKTaH—1-wJ) —5— (4-
((1S5,5R) -3— (okceTaH—-3-mJ) —3—azadbuumrkjo[3.1.0] rexkcaun—1-
Wi1) eHWJI) HUKOTMHaMIIA ;
2—aMHO-N— (4—IUOPOKCUBULUUKIIO [2.2.2]OKTaH—1-1J) —5— (4-
((1R, 53) -3— (okceTaH—-3-mJ) —3—azadbuumkjo [3.1.0] rekcan—1-

WJ1) eHWJI) HUKOTMHaMIIAa ;
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2—aMVHO—N—-IMKJIIOTeKCMUII-5— (4— ( (2— (d—MeTuanunepa3nH—1—
WJI) 9TWJI) KapOaMoWil) QeHWJI) HUKO TUHaMUI A ;

2—aMyHO—5—- (4—( (1S, 5R) -3- (1, 3—oudpTopnpornad—2-mj) —3—
azsabuuukio [3.1.0] rexkcan—1-wmi) berni) -N-((1lr,4S)-4-
TUOPOKCULIMKIIOTEKCUII) HUKOTHUHaM/IA ;

2—aMmHO-N- ( (1r, 4S) —4-ruopokcuuurjgorekcui) —5- (4-( (1S, 5R) -3-
(2,2,2-TmpudpToprTMJI) —3—azabuuukio[3.1.0] rexcan—-1-

W) PeHMII) HUKOTHMHaM1Ia ;

5-(4-((R)-1-(2-okca—-6—azacnupo [3.3] renralH—6-—uJ) 3TWJI) beHWJI) —
2—ammHO-N- ( (1R, 3R) —3—-mmMaopokcruamaMaHTaH—1-WJI) HUKOTMHaMUIa ;
2—aMyHO-N- ( (1r, 4R) —4—-mugpokculmnrJorekcumn) —5- (4—- ( (1R, 5S) -3-

(OKceTaH—3-MIMeTuI ) —3—az3abuuukio [3.1.0] rexkcan—1-
Wi1) eHWJI) HUKO TMHaMIIA ;
2—aMHO-N- ( (1s, 4R) —4—-muapokcUlIMKJIOTeKCHI) —5— (4—( (1S, 5R) —3-
n3onponmi—3—azabuumnkio[3.1.0]rexkcan—1-wi) QeHNII) HUKOTUHaMIIA ;
2—aMyHO-N—- ( (1r, 4R) —4—-1muapokCcru—4-MeTUJIIUKIIOTEKCUII) —5— (4—
(((R) —2-MeTUINUPPOJIUINH—1—MJI) METUJI) PEHWII) HUKOTHUHaMUIA ;
2—aMyHO—5—- (4—( (1S, 5R) —=3— (2—-dTopaTN) —3—
azsadbuuukio [3.1.0] rexkcan—1-wmi) derni) —N- (4-
TUOPOKCUOULIMKIIO [2.2.2] OKTaH—1—1JI) HUKOTHHaMUIA ;
2—aMmHO—-5— (2, 3—oudpTop—4- ( ( (R) —2-MeTUINUPPOJIMOAUH—1—
mi) MeTn) deuni) —N- ( (1r, 4R) —4-1mungporcu—4-—
METUJIILUMKIIOTEeKCWUII) HUKOTUMHaMUIA ;
2—aMrHO-N- ( (1r, 4R) —4—-rugpokcUlIMKJIOTekCcuI) —5— (4— ( (1R, 5S) —-3-
(2—MeTorCUBTMI) —3—azadbunmkio [3.1.0] rekcan—1-
WJ1) eHWJI) HUKO TMHaMII A ;
2—aMrHO—5—- (4—-( (1S, 5R) =3—- (2, 2—ouoTopnponm) —3—
azsabunukio [3.1.0] rexkcan—1-wmn) peunn) -N-((1r,4S)-4-
TUOPOKCULKKIIOTEKCIUII) HUKOTUMHaMIIA ;
2—aMyHO-N- ( (1r, 4R) —4—-muapoxkculMkJoTrekcum) —5- (4—-( (1R, 535) -3—
(2,2,2-1pudpTopaTIII) —3—azadbunukiyo[3.1.0] rexcan—-1-
WJ1) eHWJI) HUKO TMHaMIIA ;
2—aMyHO-N—- ( (1r, 4S) —4-rungpoxkcUlmnrJoTrekcun—4-d) —5- (4-
((1S, 5R) -3-m3onponui—-3—azabuuukio [3.1.0] rekcan-1-
WJ1) eHWJI) HUKOTMHaMII A ;

2—aMHO-N-( (1s, 4s) —4—-TUIPOKCULIMUKIIOTEKCUII) —5— (4— (4-
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MeTWUJINUIIepa3nH—1-kapOOHWI) QEeHWJII) HUKO TUHaMUIA ;

2—aMHO—5—- (4—( (1R, 538) -3- (4, 4— oM TOPUUKIIOTEKCUIL) —3—
azsadbuuukio [3.1.0] rexkcan—1-wmi) deHni) —N- (4-
TUOPOKCUOULIMKIIO [2.2.2] OKTaH—1—1JI) HUKOTHHaMULIA ;

2—aMMHO—5— (2—xJjop—4- ( ( (R) —2-MeTMJINUPPOJIUOVH— 1~
mi) MeTnJ) euni) —N- ( (1r, 4R) —4-1mungporcu—4-—

METUJIILMKIIOTEeKCWUII) HUKOTUMHaMUIA ;

2—aMyHO—5- (4—( (1R, 5S8) -3- (4, 4— oM TOPLUMUKIIOTEKCUII) —3—
az’abuumkio[3.1.0]rekcau—1-wmi) dpenni) —-N-( (1r, 4R) —4-runporcu—4-—
MEeTWJILUMKIIOTeKCWJII ) HUKOTUMHaMIIa ;

2—aMHO—N— (3— (2—-Tuaopokcunponal—2-wui) 6uuukijo[1.1.1]nedTan—1-
i) —-5-(4-( (1R, 53) -3- (TeTparunpo—2H-nmmpan—-4-wmj) —3—
azabunmkio [3.1.0]rekcad—1-wj) PeHMJI) HUKOTHMHaAMMIA ;

2—aMrHO—5— (3—xJiop—4- ( ( (R) —2-MeTUJINVNPPOJIUANH—1—

mi) MeTui) dedmir) -N- ( (1r, 4R) —4d-rugpokcu—4-

MeTUJILUMKIIOTeKCWII ) HUKOTUMHaMIIA ;
5-(4-((R)-1-(2-okca—-6—azacnupo [3.3] renraH—6-—wJ) 3TWUJI) beHWII) —

2—aMyHO-N- ( (1r, 4R) —4—-TUOpOoKCHU—1-MEeTUJIUUKJIIOT€KCWUJI) HUKOTMHaM1Ia "

2—aMyHO-N-( (1r, 4R) —4—-1muOporCU—4—MeTUJIUUKIIOTEKCUII) —5— (2—
MeTmJI-4- ( ( (R) —2-MeTUJINUPPOJIUOUH- 1 —1JI) METWJII) GeHWJI) HUKOTMHaMMIa .

BapraHT OCyleCTBJIEHNA 23. dapMalleBTHMUECKad  KOMIIO3ULNA,
comepxallasg  TepaleBTUUeCKM 5PPeKTUMBHOE  KOJIMUECTBO COeIVHEeHMA
COTJIaCHO JoboMy U3 NpeneayImx BapMaHTOR OCYIeCTBJIEHU S B
cpoBbomHoM dopMe wmIM B QopMe OPapMalleBTUUECKM IIPUeMJIeMOV COJIM U
OIOVH WMJIM HECKOJIBKO (GapMalleBTUUECKU MPUEeMJIEMHIX HOCUTEeJIel.

BapuaHT oCcylmeCcTBJIEHUSA 24, KomMmMbuHaumusga, comepxaina s
TepalleBTUUEeCKM 50OeKTMBHOE KOJIMUEeCTBO COeIVMHEHMHA COIJIaCHO JIOOMY
13 BapMaHTOB OCymMeCcTBJIeHMA 1-22 B CBOOOIHOM dopMe MM B dopMe
bapMalleBTUUYECKNU IpreMIIeMOMn COJIn n OIOVH W HECKOJIBKO
TepalleBTUUYECKM aKTHBHBEIX CPEICTB.

BapmaHT ocymecTBJieHMa 25. CoenMHeHMe COIJIaCHO JiodoMy U3
BapMaHTOB OCymMecCcTBJIeHMa 1-22 B cCcBobomHOM odopMe WM B dopMme
bapMalleBTHMUECKM HNOPMEMIIEMOM COJIM OJA [IpMMeHeHMS B KadecTBe
JIEKapCTBEHHOT'O IIpelapaTa.

BapraHT ocymecTBJIeHMA 26. CoeOMHEeHMe COIJIaCHO JIodoMy U3

BapMaHTOB OCylmecTBJeHUMsa 1-22 B cBobonHOM ¢dopMe WMIM B dopme



28

bapmMalleBTUUECKM  [IPUEeMJIEMOM  COJIM  IOJSA [IPUMMeHeHUsS B JIeUeHUHU
HapylLeHa WU 3aboJieBaHuUg, BHIOPAHHOTO ns TeTepOTONUUECKON
oOCCHOUKALNM MM NPpOTPeCcCUPpyKIlel occHuduIMpyRmer OMOPOOMUCIIIIA3ZUMA.

BapuaHT OCYyIEeCTBJIEHUSA 27. 2—AMMHO—-N—- (4-
TUOPOKCUOMUUKIIO [2.2.2]okTaH—1-1j) —-5- (4-( (1R, 5S) -3 (TeTparnipo—
2H-nimpad—4-wnj) —3—-azabuuukio [3.1.0] rexkcad—1-mj) QeHNII) HUKOTMHAaMMNL
B cBoBomHOM dopMe, B UACTHOCTHM, B CcBOBOIHOM dopMe MomuOMKaLMM Ha,
B YaCTHOCTH, (1) xapakTepu3yomuhcsd 3HaueHUAMM 2-TeTa B OTPaXeHUM
XRPD 1mepBHX 2, [NepBHX 3, IIepBHX 4, [NepBHX 5, IIepBHX 6, IIepPBHX 3,
B UYaCTHOCTM, I[epBHX IeCATU, WJIM, B YaCTHOCTM, BCexX 3HaueHUM 2-
TeTa, I[IPUMBEIEeHHHEHX B Tabiaule A HWXe; WM (1i1) »DeMOHCTpHUPYINUMA
ovarpamMmmy DSC, mnokasaHHy Ha our. 4; win (iilil) xapakTepu3yomuics
ovarpaMMmor TGA, HOoKasaHHOW Ha ouT. b5; MM (1iv) XapaKTepU3yKIUNCH
ovuarpamMMmor FT-IR, TokasaHHOM Ha OUI. 6; WIM XapaKTepu3yoIMicsd
OBYMsS, WJIM TpeMsa, WJIM, B YacCTHOCTM, BCceMM cCBoMcTBaMu (i)-(iv),
TOJIEKO UTO YIOMSAHYTHMM,; WJIM, B YaCTHOCTHM, XapaKTepU3yKRIUNICSI
narpaMMmor XRPD, mnoka3aHHOM Ha our. 3.

BapuaHT OCyleCcTBJIEHUSA 28. 2—AMMHO—-N—- (4-

TUOPOKCUOUUMKIIO [2.2 . 2] okTaH—1-wmi) —-5— (4—( (1R, 53) —3— (TeTparunopo—
2H-mimpaH—4-wmi) —3—azabuumkio [3.1.0] rexkcad—1-wu) QeHUII) HUKOTUHaMUT]
B cpobomHOM dopmMe, B UYaCTHOCTM, B OdopMe Momumbmkauum A, B
YacTHOCTH, (1) xXapaKTepU3yLIMMCSA 3HaAUeHUAMM 2-TeTa B OTPaXeHUU
XRPD TMepBHEHX 2, [IEepPBHX 3, IepBHX 4, NepBHX 5, IIepBHX 6, IIepPBHX 3,
B YacTHOCTH, [IEPBHX necdarTu, W BCEX 3HaUYeHUM 2-TeTa,
IpUBeIeHHEX B Tabauile B Hmxe; MIM (il) IeMOHCTpUpPYKOIUY OMaTpaMMy
DSC, [IOKa3aHHYI Ha our. 8 MM (1ii) XapakKTepu3yomuic a
ovarpaMMmor TGA, HOoKasaHHOW Ha our. 9; mam (iv) XapakKTepU3yIUNCH
ovarpamMmor FT-IR, mnokasaHHOM Ha our. 10; WIM XapaKTepU3yomricsd
OBYMsS, WIM TpeMsa, WJIM, B YacCTHOCTM, BCceMM cCBoMcTBaMu (i)-(iv),
TOJILKO UTO YIOMSAHYTHMM,; WJIM, B YaCTHOCTHM, XapaKTepU3yKIUNCSI
ovarpaMmmoy XRPD, mnokasaHHOM Ha o¢ur. 7.

BapuaHT oCylmeCcTBJIEHUSA 29. 2—AMMHO-N—- (4-
TUOPOKCUOUIMKIIO[2.2 . 2]okTaH—1—wmi) —-5—(4—( (1R, 53) —3— (TeTparugpo-
2H-mimpaH—4-wmi) —3—azabuuukio [3.1.0] rexkcad—1-uj) QeHWUII) HUKOTMHaMNU]]

B BUIOE aHTUIpMOa CBOOOOHOV OGOPMEI, B UYaCTHOCTM, XapaKTepU3yKIUNCH

ovarpaMmor XRPD, mnokas3aHHOM Ha ¢ur. 18.
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BapuaHT oCylmeCcTBJIEHUSA 30. 2—AMMHO-N—- (4-
TUOPOKCUOUUMKIIO [2.2 . 2] okTaH—1-wmi) —5— (4—( (1R, 538) —3— (TeTparunpo—
2H-miupaH—4-wmi) —3—azabuumkio [3.1.0] rexkcad—1-wu) QeHWUII) HUKOTUHaMU]]

B BUIE TpUIUOopaTa cBOOOIHOM bopmerl, B YacCTHOCTH,
xXapakTepusyommica auarpamMor XRPD, noxasaHHOW Ha ourype 19.

BapuaHT OCYIIECTRJIEHU A 31. 2—AMMHO-N-— (4-
TUOPOKCUOUIMKIIO [2.2.2]okTaH—1-wmi) -5-(4—( (1R, 5S8) -3 (TeTparunpo—
2H-nimpan—4-wni) —3-azabuuukio [3.1.0] rexkcad—1-mj) QeHNII) HUKOTMHAaMUL
B BUIe COJIM OGyMapoBOM KMCJIOTH, B UYaCTHOCTM, XapaKTepu3yolencsd
MOJISIPHEIM  COOTHOIIEHUEM, cocrTaBJjgmyM 1 1, coemIuHeHUs A u
byMapoBOM KMCIJIOTH, B UYaCTHOCTM, B GopMe COJIM O(yMapoBOM KUCJIIOTH
Momubukalmu Ha, B YaCTHOCTHM, (1) XapaKTepU3yOIMMNCS 3HAUEHUAMU 2-—
TeTa B oTpaxeHuM XRPD I[epBHX 2, [epBHX 3, IepBHX 4, IIepBHX 5,
IepBHX 6, IIepBHX 8, B 4YaCTHOCTM, I[I€pBEX OecaATH, Wiu, B
YaCTHOCTHM, BCexX 3HaueHUM 2-TeTa, [pMBeleHHHX B Tabiuie C HUXKe;
i (ii) »DemMoHCTpupyomMM IuarpaMumy DSC, TNokKa3aHHyKD Ha our. 12;
wm (1il) xapakTepusyomuucsa IMarpaMMoy TGA, HDOKa3aHHOM Ha our.
13; mimm (iv) xapakTepusyomuicsa ouarpammor FT-IR, [okKasaHHOM Ha
ur. 14; wm (V) xXapakTepusyommicsa guarpammymolrr DVS mpu 25°C,
Ioka3aHHOM Ha o¢ur. 15; miam (vi) xapakTepusylomumcsa IuarpaMmon DVS
npu 40°C, mnokasaHHOM Ha ¢uIr. 16; WIM XapaKTepusyoIuicsa OBYMS,
WM TpeMd, WM UYeTHpbMA, WM [OATBED, WM, B UYaCTHOCTM, BCeMU
croMcTBaMM (i)—(iv), TOJIBKO UYTO VYIIOMAHYTHMM/; WJIM, B UYaCTHOCTHU,
XapakTepusyomuics ouarpammod XRPD, nokasaHHOM Ha omr. 11.

BapuaHT oCcymeCcTBJIEHUSA 32. 2—AMMHO-N—- (4-—-
TUOPOKCUOUIMKIIO[2.2 . 2] okTaH—1-wmi) -5 (4—( (1R, 53) -3—- (TeTparungpo-
2H-timpan—4-wni) —3-azabuuukio[3.1.0] rexkcan—1-mj) QeHNII) HUKOTUMHAaMUL
B BUIe BapuaHTa 1 amMopdHOM GOpPMEI COJIM GyMapoBOM KMUCIOTEH, B
YAaCTHOCTHM, XapaKTepu3ylmUMCcSd MOJIAPHHEM COOTHOMEHMEM, COCTaBJISOIMM
1: 1, cCoemuHeHVsa A U byMapoBOM KVCJIOTHL, B YacTHOCTH,
I eMOHCTPUPYRINI epexon B CTeKJIOOOpas3Hoe COCTOSAHUE npu
OpubimsuTesibHO 143°C B cilyyae MNpOBeIeHMS aHalM3a [IOCPelCTBOM
MOOYJIMPOBaHHOM DSC IIpM CKOPOCTM HarpeBaHusa 1 K/MMH., aMIIMTYIHOM
3HauUeHUM TeMllepaTypsl 1 K, nepmonme 60 cekyHI.

BapuaHT OCYyIEeCTBJIEHUSA 33. 2—AMMHO—-N—- (4-—

TUOPOKCUOUUMKIIO [2.2 . 2] okTaH—1-wmi) —-5— (4—( (1R, 538) —3— (TeTparunpo—



30

2H-mimpaH—4-wmj) —3—azabuumkio [3.1.0] rexkcad—1-1j) PeHWUII) HUKO TMHaMNU]]

B BMIe BapuaHTa 2 aMopdHOM OQOpMEI coJM (QyMapoBOM KMCJIOTH, B
YaCTHOCTHM, XapaKTepM3YKMUMCSI MOJIAPHEIM COOTHOMEHMEM, COCTAaBJISOMIMM
1: 1, COenuHEeHusd A mu bymMapoBoOM KMCJIOTHL, B YaCTHOCTH,
IEeMOHCTPUPYIOIMM rnepexon B CTeKJIoOOpa3Hoe COCTOSHUE npu
OpubausnuressHo 78°C, B ciydae NOpOBeIeHMSA aHaM3a IocpeIncTBoM DSC
IpM CKOPOCTHM HaTpeBaHuUd, cocTaBjgwomer 10 K/MuH.

BapuaHT oCymeCcTBJIeHUSA 34. 2—AMMHO-N—- (4-
TUOPOKCUOUIUKIIO [2.2.2]okTaH—1-wmi) —5-(4—( (1R, 538) -3— (TeTparungpo—
2H-timpas—4-wmi) —3-azabuuukio[3.1.0] rexkcan—1-mj) QeHNII) HUKOTUMHAaMUI
B Qopme cosium (ochopHOM KUCIOTH, B UYACTHOCTH, XapaKTepU3YIMUicI
MOJISIPHEIM  COOTHOIIEHWEM, cocTaBJgomyM 1 1,5, coeIuMHeHMd A U
opTodpochopHOM KMCJIOTHI, B JaCcTHOCTH, (1) XapaKTepu3yomMUc g
3HaueHUAMM Z2-TeTa B oTpaxeHun XRPD neppBHX 2, IIepBHX 3, IIepBHX 4,
IIEPBHX 5, TMepBHX 6, TIEPBHX 8, B YaCTHOCTM, II€PBEX IecdTH, WIK, B
YacTHOCTHM, BCexX 3HaueHUM 2-TeTa, IIpMBEeIOeHHHX B Tabjauie D HWXe;
WM, B YaACTHOCTHM, XapaKTepusyomuica nouarpammol XRPD, okKa3aHHOM
Ha o¢ur. 17.

BapuaHT ocymecTBJIeHMd 35. CoenmHeHuMe B (GopMe COIJIACHO
JoooMy U3 BapMaHTOB OCYyIEeCTBJIEHUSA 27-34 OJI  I[IPMMEHEeHUA B
KaueCcTBe JIeKapCTBEeHHOT'O IIpelapara.

BapmaHT ocCymecTBJeHMa 36. CoeOmHeHMe B (GOopMe COIJIaCHO
JoboMy M3 BapMaHTOB OCYmecTBJIeHMS 27-34 OJja NpMMeHeHMS B JIeUeHUU
HapylmeHus VIV 3aboJieBaHNA, BHIOPaHHOTO us3 TeTepPOTONINUeCKOM
occudpMKaLMM MM IpoTpeccUupyimel occupuumpyomeyr ¢opudbpoamcriyiasmun.

B ciayuyae ecJM 3BHaueHMe 2-TeTa (MaM B Tabauiax HMxe "yroia")
IIpMBEeIeHO B HOaHHOM M300peTeHuH, 2TO O3HadvaeT OTHOCUTEJIBHOE
3HaueHue t+ 0,2, MIM, B YaCTHOCTM, 3HadueHMEe KaK TaKOBOEe.

B cJydae ecJIM  MUCIIOJIB3yeTcd TepPMUH "Mooupmurauma", 3TO
OTHOCUTCH K aMOp®HEHM GopMaM WJIM, B YaCTHOCTM, K KPUCTaJJIMUeCKUM
noJmmMopd®am (T. e. bopMaM  KPUCTAJIIIMYECKMX  CTPYKTYP), TakKxe
BKJIOUAKIMMM I[ICEBIOOMNOJUMOPOE, TaKMe KaK COJIbBaTH WMJIM, B YaCTHOCTH,
TUOPATH CBOOOOHHX GQOPM MM COJIe¥l COOTBETCTBEHHO.

B 3aBUCHUMOCTM OT BHOOpa MCXOIOHHX MaTepMaJioB U IIpoLenyp,
COeNMHEHMS MOT'YT OBTH [IPeICTaBJIeHE B (QOPMe UMCTEX OITUUYECKUX

ns3oMepoB WJIM B BHUIOE cMecen ns3oMepoB, TaKMX KakK palleMaTH M CMeCHU
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OIMaCTEPEOU30OMEPOB, B 3aBUCHUMOCTM OT KOJMUECTBa aCHUMMETPUUECKUX
aToOMOB YyIUulepola. HacTosdmee wM300peTeHMe IMoIpas3yMeBaeT BKJIIUEHNE
BCex TaKMX BO3MOXHHX M3O0MEPOB, B TOM UMCJEe PalleMUMUYecK’X CMecel,
cMecel IOMacTepeOoM30OMEPOBR UM OINTHMYECKM UMCTHX QopM. OITUMUECKU
aKTHBHEE (R)— u (S)-M30MepH MOT'YT OHBTEH IIOJIYUEHH C MCIIOJIb30BaHNEM
XVPAaJIbHEIX CUMHTOHOB WMJIM XUPaJIbHHX pPealeHTOB MJIM  BHIOEJIEHH C
IprMeHeHMreM OOmMeNpMHATEX MeTOIMK. B cllydyae eclM CcoeIMHeHUe
COOEePXUT IOBOMHYI CBS3b, 3aMecTHUTeJb MOoXeT MMeTh E—- wiIn Z-
KOoHOUTYpalMio. B ciyyae ecJM COeIMHEHMEe COIOEPXUT IM3aMelleHHB
LUMKJIOAJIKII, LMUKJIOAJKMIILHEM 3aMeCTHUTeJIb MOXeT MMeTb IMC— WK
TPAHC—KOHQUTYPAaLMIO. Takxe nmonpas3yMeBaeTcs BKJIOUEHNE BCeX
TayTOMEPHEX GOpM.

Vcriolb3yeMBHe B IaHHOM JOKYMeHTe TepMuHE "coJsb" wmim "cosm"
OTHOCATCH K COJM TIIPUCOeIVMHEeHUS KMCJIOTE MJIM  [OIPpUCOeIVMHEeHUM
OCHOBaHMA COeIMHEeHMSA COIJIaCHO HacTodameMy wus3obpereHnwo. "Comamn"
BKJIOUAKT, B YaCTHOCTHM, "dapMalleBTHUUYECKU IpuemieMee coJm". TepMmH
"bapMalleBTUUECKM [IpUEMIIEMBEE COJIM" OTHOCUTCSH K COJIIM, KOTOPHE
COXpPaHAnT OMOJIOTHUUECKYy 200eKTMBHOCTL M CBOMCTBa COeIOVHEeHUMN
COIJIaCHO IaHHOMY M300pPeTeHMK M KOTOpHEe, KaK IPpaBUJIO, He SBJIAKRTCAH
OMOJIOTUUYECKM WMJIM MHBEM OO0Opa30M HeXeJlaTeJIbHBEMM. BO MHOTUX CJydasax
COoenOVHEHUd COTJIaCHO HacToAleMy n300peTeHUn CIIOCOOHEL K
00pas0BaHMI0 KMCJIHX COJIeM BBUIY IIPUCYTCTBUSA OCHOBHOTO OdparMeHTa
aMMHOINIMPHMIOMHa. B ciydYae ecJM YyKaz3aHa '"ceobomHas dopma", 3TO
OTHOCUTCHA K dopMe 0Oe3 IOOMNOJHUTEJLHEX KUCJIOT W/MIM OCHOBaHMUM, T.
e. COeIMHEeHMI KaK TaKOBOMy (KOTopoe, OIHako, MOXeT oO0Opas30OBHBATH
BHYTPEHHME COJIM, €CJM COeIMHeHMEe COIePXUT OCHOBHEE M KMCJIOTHHE
TPYIIIH) .

dapMalleBTUUECKM [IPUEMIIEMEIE COJIM IPUCOEIVMHEHMS KUCIJIIOTH MOTYT
OHTE O0Opa30BaHEl C IIOMOMBK HEOPTAHMUECKMX KUMCIIOT U OpIaHUMUeCKUX
KMCJIOT .

HeopraHnueckme KUCJIOTH, M3 KOTOPHEHX MOTYT OHBTH IIOJIYUEeHEH
coJu, BKJIOUAKT, HalpuMep, XJIOPUCTOBONOPOIHYIO KUCJIOTY,
OPOMUCTOBOOOPOOHYK KMUCJIOTY, CEPHYK KMUCJOTY, as30THYK KUCIOTY,
GOCHOPHYI KMUCJIOTY M T. II.

OpraHnMYecKMe KMCJIOTH, M3 KOTOPHX MOTYT OBTH IIOJIYUEeHH COJIU,

BRJIIOUAOT, HalpuMmep, YKCYCHYID  KUCJIOTY, IIPONIMOHOBYI  KUCJIOTY,



32

TJIMKOJIEBYKD  KUCIIOTY, maBeJIeEByK  KUCJIOTY, MaJIEMHOBYK  KUCJIOTY,
MaJIOHOBYK KMCJIOTY, SHTAPHYK KUCIOTY, OyMapoOBYK KUCIOTY, BUHHYD
KUCJIOTY, JIMMOHHYIO KUCJIOTY, BeH30MHYI0 KUCJIOTY, MVHIOAJEHYI
KUCJIOTY, MeTaHCYJIEQOHOBYK  KUCJIOTY, DTaHCYJIbEOOHOBYK  KUCIIOTY,
TOJIYOJICYJIbQOHOBYI KUCIIOTY, CyJbOOoCalMUMIIOBY KMCJIOTY M T. II.

B IpyroM acleKTe HacTodllee U300peTeHMe IIpedycMaTpUBaeT
coemuHeHus dopmyJsisl  (I) B dopMe CcoJm, IpencTapJgomel cobon
aueTar, ackopbar, aoumIar, acriaprar, BeHzoaT, Besuiar,
SpomMuI/ rugpodpoMmnn, OukapdoHaT/kapboHaT, OucyJabdaT/cyibdaT, CoJIb
KamMbpopcyJibhoHOBOM KMCJIOTEL, COJIb KallprMHOBOM KMCJIOTHL,
XJIopun/ TUOPOXJIOPUI, XJIOPTEOOUIIJIOHAT, umuTPaT, >TaHINCYJIbOOHAT,
byMapaT, TJIRLENTaT, IJIOKOHAT, TIJIKKYypOoHaT, IJlyTaMaT, IJiyTapart,
TJIMKOJIAT, TUINNYPAaT, TuIpoMonun/Monmumn, M3eTHUOHAT, JakKTaT,
JaxkToBmnoHaT, JaypuicylbdaT, COJIb ABJIOUHOM KVCJIOTH, COJIb
MaJIeMHOBOM KMCJIOTH, MaJlIoHaT, COJb MUHIAJLHOM KMCJOTH, Me3ujIaT,
MeTHUJICYJIbdaT, COJb MYLUMHOBOM KUCIJIOTHE, COJIb Ha(TOMHOM KUCJIOTH,

HallCcWjiaT, HMKOTMHAT, HMTpaT, OKRTameraHoaT, oJleaT, orcajJjartT,

najJgLMUTaT, maMoar, bocoar/rumpodochat/ouruopodpochdar,
oJIMTajakKTypoHaT, [IpONMoHAaT, ceBaLuMHaT, cTeapar, CYKLMHAT,
cyJbbocanmumiIaT, cyabodar, TapTpar, TO3MUJIAT TpubeHaTaT,

TpudTOpAalleTaT MJIM KCHHadoarT.

Jiobasga  dopmyJia, IpuBeleHHasd B OaHHOM OOKYMEHTe, Takxe
nompasyMeBaeT IMIPUCYTCTBMEe HeMeueHHHBX (GopM, a TaKXe MeUueHHHX
MU30TOIOM (GOpPM CoeOMHeHMI. MeueHHBHE M30TOIOM COeIMHEHUS MMeT
CTPYKTYPE, M300paxeHHHE IIOCPEOCTBOM QOPMYJI, MNPMBEIEHHHX B IaHHOM
IOOKYMEHTEe, 3a MCKJUeHMeM TOTO, UTO OIMH WJIM HECKOJBKO aTOMOB
3aMeHeHE aTOMOM, XapPaKTepUIYKMIMUMMCS BHOPAHHOM ATOMHOM MAaCCOV WM
MACCOBEIM UMCJIOM. IIPUMEPH M30TOIIOB, KOTOPHE MOI'YT OHTE BKJIOUEHH B
COeIMHEeHMS COIJIACHO HAaCTOANeMYy MW300peTeHM0, BKJIOYAT M30TOIH
BOOOpPOIa, YyIJlepona, as3oTa, Kucjaopoma, docdoopa, odrTopa m xJjopa,
TakmMe kaxk 2H, 3H, 1c, 13Cc, 14c, 15N, 18F 31p, 32p, 353, 36C], 1237,
12471, 1257 COOTBETCTBEHHO. HacTodmee nzobpeTeHne BKJIIOUAET
PAaBJIMUHEIE MEUeHHEE M30TOIIOM COeIOMHEHMS, OlIpeleJIeHHEEe B TaHHOM
IOOKYMEHTe, HanpuMmep, coenVHeHUs, B KOTOPHIX [IPVCYTCTBYIOT
PaIMOaKTUBHEE M30TOIHE, Takue kKak °3*H u 14C, wmiIm coeIMHeHUST, B

KOTOPHEX IIPUCYTCTBYKOT M3O0TOIIEL, He ABJIAKIIMECA pPairMmoakKTVMBHEIMA,
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TakMe kKak 2H m 13C. Taxue MeUeHHHEe M30TOIOM COeIMHEHNMA IIPVIMEHVIMEL
B MeTaboJInueCKUX MccJjleioOBaHMAX (c VMCIIOJIE3OBaHMEM 14C),

MCCJIeJOBaHMAX KHMHETUKIM peaKuMﬁ (c MCIIOJIE3OBaHMeEM, HallpVMep 2H wmm

SH) , MeTOoOMKax OOHapyXeHU I VIV BM3yaJM3aluu, TaKmUx Kak
[IO3UTPOHHO-5MUCCHMOHHAA TOMOTIpadma (PET) W OOHOOOTOHHAaA
SMMCCMOHHasA KOMIIBIOTEpHAa A ToMOTpadpma (SPECT), B TOM  UMCJIe

aHaJlM3ax paclpenejyieHMa JIeKapCTBEeHHOTI'O CpencTBa WM cyodcTpaTa B
TKaHAX, WJIM B JIyUeBOM Tepaluy TIallMeHTOB. B UYaCTHOCTHM, MeueHHOe
18F CoeIVHeHue MOXeT OHITE , B YacTHOCTH, HeoBXOoOMUMO o4
uccynenoBanuyt PET mjim SPECT. MeueHHBE M30TOIIOM COeOMHEHUS GOpPMYJIH
(I) B ofOmux cjydasx MOTIYyT OBTH IIOJIYYEHH C IIOMOWEBK OOMEIPWHITEX
MeTOOMK, MWM3BECTHEX ClelMaJMCcTaM B TaHHOM 0O0JlaCTM TexXHUKM, WU
I[IOCPenCTBOM CIIOCOO0OB, aHAJIOTMUHEIX OIMCAHHEM B CONYTCTBYKIMUX
npuMepax, C MCIIOJIE30BaHUEM MNOOXOOAMMK MeUeHHEIX M30TOIIOM
pPeareHTOR BMeCTO HEMeUeHHHX peal'eHTOB, MCIIOJIb3YEMEIX paHee.

Kpome TOTO, 3aMeleHne BoJiee T SIKEJIEIMM M30TOoIlaMy, B
YacTHOCTM, »OenTepreM (T. e. °H wmam D), MOXeT IaBaTh OlIpeleJIeHHBE
TepalleBTUUeCKMre IIpeMMylleCTRa, uTo OOYCJIOBJIeHO 0OoJilee  BEHCOKOM
YCTOMUMBOCTEI K MHaKTHMBaAlUMM B Ipollecce MeTaboJM3Ma, HalpUMep,
yBeJIMUYeHne rnepmuona I[IOJIYBEIBEOEHU A in vivo, VI CHMXeHNEe

TPGGOBaHMﬁ B OTHOUIEeHNM ITO3MPOBKU, VI yJiydlieHHre B OTHOIEHMN

TepalleBTUUYEeCKOT'O MHIEeKCa. CiemgyeT TIIOHMMAaTH, yTO OenTepuit B
ODaHHOM KOHTeKCTe paccMaTprBaeTCs B KauecTBe 3aMeCTUTeJIS
CoeIVHeHUSA  QOPMYJIE (I). KoHlleHTpalna Takoro 0OoJjiee  TIXeJIOTO

M30TOIla, KOHKPEeTHO IelTepus, MOXeT OHTL OolIpemejieHa IIOCPedCTBOM
KO2QOMIIMEHTa  M30TOIHOTO oBorameHnd. VICIIOJIb 3Y e MBIV B IOaHHOM
OOKYMEHTe TepMUH "Ko3QOMUIMEeHT M30TONHOTO oboTrameHMAa" oO3HadaeT
COOTHOIIEHNE MeXnay pPacnpoCTpaHeHHOCTEIO M30TOoma u
PaclIpOCTPaHEeHHOCTREID B IIPMPOIe YKa3aHHOT'O M30TOola. B Clydae ecCciM
3aMeCTHUTEIb B COEeOMHEHUN COoTJIacHO OaHHOMY n300peTeHU
opencTaBJgeT cobon vKas3aHHBN nenTepuit, Takoe coeIMHEeHME
XapaKTepmu3yeTcad KO2QOMIIMEHTOM M30TONHOTO oboTrameHMa OJS KaXIoT'o
00603HAUEeHHOTO aToMa IeVTepud, COCTAaBRJAKIMM 10 MeHbmer Mepe 3500
(BBeOeHUe nenrTepus 52,5% npu KaXIoM OB0O3HaAUYEHHOM aToMme
nenuTepmusa), IO MeHbmer Mepe 4000 (BBemeHue peurepus 60%), 10

MeHblIleM Mepe 4500 (BBeleHMe IJeuTepusa 67,5%), IO MeHBIEMW Mepe
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5000 (BBemeHue menTepmusa 75%), 0o wMeHbmen wMepe 5500 (BBemeHue
nentTepus 82,5%), 1o MeHbmelw Mepe 6000 (BBemeHue nentepusa 90%),
II0 MeHbBIIel Mepe 6333,3 (BBemeHMe ne¥Tepusa 95%), IO MeHBIIEM Mepe
6466, 7 (BBemeHue gpeuTepmusa 97%), 1o MeHbmeyn Mepe 6600 (BBemeHHUe
meTtepusa 99%) wiIM [0 MeHblleM Mepe 6633,3 (BBeleHMe HOeNTepusd
99, 5%) .

dapMalleBTUUECKU  [IpUeMIIeMbe COJIbBATH B COOTBETCTBUMU C
HaCTOANMM M300peTEeHMEM BKJIOUAKT TaKOoBHeEe, I'Ie pPacTBOPUTENb IJiA
KpUCTaJIM3aluy MOXeT OHBTBh 3aMelleH M30TOoIoM, Hamnpumep, D20, de—
aneToH, de—DMSO.

CoeIVHEHU A COTJIaCHO HacTOoAlleMy n300peTeHnn, T. e.
coenuHeHusa QopmyJse  (I), KOTOpHE CoOepXaT TPYINH, CIOCOOHHEe

OeliCTBOBAThH B KadueCTBe ITJOHOPOB M/MHM akKuIeriITopoB B OTHOIIeHUNM

BOIIOPOIHKEIX cBga3en, MOTYT BHTE CTIOCOBHH K oBpa30BaHuD
COKPHUCTAJIJIOB c IO X O I AMMYMM/ cpelcTBaMu s oBpa3oBaHMAa
COKPUCTAJIJIOB . Takue COKPUCTAJIJIEL ~ MOTYT OHTH MMOJIyUeHB U3
coenVHeHUM bopMy JIH (1) IocpencTBOM M3BECTHHX npolenyp

ofpas3oBaHUa COKPUCTAJIJIOB. Takue NIPpOoLelyph BKJKUYAKT W3MeJIbUeHUE,
HarpeBaHUe, COBMECTHY CyOIMMaluio, COBMECTHOE ILJIaBJIeHME WJIU
IpUBeleHVe B KOHTAKT B pacTBoOpe CcoeIMHeHUM QopMyJiHl (I) co
CPeInCTBOM IJIA O0pa30BaHMA COKPMUCTAJIJIOB B YCJOBUAX KPUCTAJIIM3alNU
¥ BHIEJIEHVE COKPUCTAJIJIOB, OOpa30OBaHHEX TakKuMM obOpas3oM. lloaxomamue
CpeIcTBa IJa of0pa30BaHMA COKPUCTAJIJIOB BKJIOUAKT ONMCaHHEEe B WO
2004/078163. CylemoBaTeJILHO, B HacTodleM n300peTeHnn
OOIIOJIHUTEJIBHO [IPelNyCMOTPEHH COKPUCTAJJIE, CcolepXallie COelVHEHUE
dbopmysier (1) .

Vcriolb3yeMBl B HOaHHOM JOKyMeHTe TepMrH "dapMalleBTUUECKU
IpueMIIeMBI HoCcuUTeJb" BKJIIOUAET JIIOOBIE u BCe PacTBOPUTEIHN,
OVCIIEPCUOHHEIE CpPenH, IIOKPHTMA, I[IOBEPXHOCTHO-aKTHBHEE BelleCTEa,
AHTHMOKCUIOAHTEHL, KOHCEepPBaHTH (HanpuMep, aHTHuOaKTeprallbHEE
CpeICTBa, MIPOTUBOTIPUOKOBEE CPeNCTBa), CpeOCcTBa JsA OO0eClledeHUd
M30TOHNUYHOCTH, 3aMeJIAIe abcopbumn CpencTBa, coJu,
KOHCEPBAaHTH, CTabMIM3aTOPE  JIeKApPCTBEeHHHX  CpPencTsB, CBA3yLILME
CpeIcTBa, BCIIOMOT'aTeJIbHEE BelleCTEa, pa3peEXJIgnnme CpelcTBa,
CMaszbpBanlye BelleCcTBa, I[IOOCJallMBaKlMe CPenCcTBa, apoMaTU3UpyllMe

cpencTBa, Kpacurejim wnu T. II. M UX KoOMOMHaLUM, KOTOPEIE OyoyT
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M3BECTHH CHelMalucTaM B IaHHOM O0O0JIaCcTM TexXHUKM (CM., HalpUMep,
Remington's Pharmaceutical Sciences, 18th Ed. Mack Printing
Company, 1990, pp. 1289- 1329). 3a WHMCKIKOUeHMEM CJIydaep, KoI'Ia
JIOOOM  TPaOUUMOHHBI HOCUTEJE HABJISETCA HECOBMECTMMEM C aKTUBHBM
VMHIPEOVEHTOM, IIpennojlaraeTca ero IIpUMMeHeHMe B TepalleBTUUEeCKUX
i dapMalleBTUUECKUX KOMIIOBULMAX .

TepMrH "TepaneBTUUECKM 20PeKTMBHOE KOJMUEeCTBO" CoeIMHeHUS
COTJIaCHO HacToAleMy n300peTeHU OTHOCHUTCH K KOJIMUECTBY
COeIOVMHEHNS COTJIaCHO HacTodmeMy  M300peTeHuo, KOTOpOEe fymer
BHISHIBATDH BUOJIOTUUECKUN MM  MeIUMUMHCKMM  OoTBeT Yy CyOBbekTa,
HallpMMep, CHWXKEHMEe WM IIOHaBJIeHME AaKTHMBHOCTHU (QepMeHTa WiIM Oelika,
WM YMeHBIaTh TAXKEeCThH CHUMITOMOEB, oO6JeI'uaTb COCTOSHME, 3aMelJIATh

M CIOepPXMBaTE IIPOTI'peCCHUpPpOBaHME 3aboJjieBaHusg, i  IIpenyIlipeXoaTb

3abojieBaHMe U T. I. B OIHOM  HeOoTpaHMUMVBAaKIMEM  BapMaHTe
OCYMEeCTBJIEHUS TepMMH "TepaleBTUUECKM 5bbeKTHMBHOe  KoJuuecTBO"
OTHOCUTCH K KOJIMUECTRY CoenMHEHU A COTJIacCHO HacToAleMy

N300peTeHN0, KOTOpOe IIPpM BBeOeHMU CyOBeKTy [ABJIAeTCHd 200eKTUBHBEM
B OTHOIEHUU (1) 1o MeHbIle  Mepe YaCTUUYHOTO oBJleTUyeHuUsd,
IOOaBJIEHUA, MpelYyIPeXIeHUS W/MIIM CHUXEHUSI TSKEeCTU COCTOSHUS, WIINU
HapymeHusa, win 3adojeBaHusda, (1) onocpemoBaHHoOTo ALK-2, wmmm (ii)
aCCOLMUPOBAHHOTO c AKTUBHOCTLIO AILK-2, W (1ii)
XapakKTepus3ynmerocsa aKTUMBHOCTLI (HOPMAaJIbLHOM WM aHoMaJibHOM) ALK-
2; wian (2) yMeHBIIeHMS WIM IIOoDaBJIeHMS akTuBHoCcTM ALK-2; wmmm (3)
CHWXXEHWM A NIV rIonaBJIeHU A BSKCIPeCcCUn ALK-2. B OIpYyTOM
HeOoT'paHMUMBAKIIEM BapMaHTe OCYIEeCTBJIIEHMA TepMMH "TepaleBTUUECKU
>0beKTUBHOE KoJmMuecTBO" OTHOCUTCSH K KOJIMUEeCTBY COeOMHEeHUS
COTJIaCHO HacCToAmeMy HW300peTeHMI, KOTOopoe IIPpM BBeIeHMM B KJIETKY,
MM TKaHb, WM HEeKJEeTOUHHM OMOJOTHMUEeCKUY MaTepualsl, WIKM cpeny
apaseTca »0PeKTUBHBEIM B OTHOMEHMM IO MeHbIeM Mepe YaCTUUHOTO
CHMXEHMSA WM IIoHaBJIeHMS aKTHMBHOCTM ALK-2; WM II0 MeHbIIeM Mepe
YaCTUUYHOTO CHWXEHMS WM [oNaBJIeHMS sBKcIpeccum ALK-2.

VcrioJIb3yeMEl B IaHHOM JOKYMeHTe TepMMH "CcyOneKT" OTHOCUTCH
K UeJIOBEKY.

VICIIOJIb 3Y e MBI B OaHHOM OOKYMEHTE TepM/H "nmomaBJaATH",
"nmomaBJyieHue" W "nomaBJaommn" OTHOCUTCH K CHIMXEHUIO W

ocylaBJieHMi0 IOaHHOTO COCTOSHMSA, CHUMIITOMa, WJIM HapyleHus, WIu
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zabojieBaHMSa MJIM  3HAUUTEJILHOMY  CHMXEHMIO MCXOIHOM  aKTMBHOCTHU
BMOJIOTUUECKOM aKTMBHOCTM WMJIM IIpollecca.

VICIIOJIb 3Y e MBI B OaHHOM OOKYMEHTE TepMUH "jeuurns",
"ocymecTBIJIATE JleueHue" wmam  "JjeueHume" Jmoboro 3abojieBaHUS MU
HapymeHsa OTHOCUTCS B OIOHOM BapMaHTe OCYMeCTBJIEHUMS K CHIWKeHUO
TaxecT 3aboJleBaHMA WM HapyIIeHUSA (T. e. 3aMenJIeHu, W
OCTAaHOBKE, WMJIM CHWXEHMIO pas3sBUTHA 3aboJIeBaHMa WMJIM II0 MeHbLIeM Mepe
OOHOTO M3 €TI0 KJIMHUUECKMUX  CUMIITOMORB) . B 1mpyroM BapuaHTe
ocymecTRJIeHUsS "JjieumTr", ocymecTBJeHMe JeudeHMAa" wuiam "jeuenHwue"
OTHOCUTCS kK OOJIeTUeHMI0 WJIM CHMXEHMIO TSKeCTM IO MeHbIleM Mepe

OIOHOTO @MSMLIGCKOPO IIapaMeTpa, BKJIIOYWad TakKMe, KOTOPEE MOI'YT OBITH

HesBHBIMM OJIS IIallMeHTa. B eme OIOHOM BapMaHTe OCYIeCTBJIeHUSI
"neuurn", "ocymecTRIJIeHMe JleueHMa" WM "JledeHMe" OTHOCHTCH K
MOLOYJIMPOBAHUI 3aboJieBaHuUA WJIn HapylleHnd JIMoo busUUecKHu,

(HanpuMep, cCcTabuamMszalrsa SBHOTO CHUMIITOMA), JMbOO OM3MOJIOTUUECKH,
(HanmpuMep, cTabuamMzaumsa OQEU3MYEeCKOTo IIapaMeTpa), JMbo C I[IOMOWBL
TOTO ¥ »Opyroro. B eme oOIOHOM BapMaHTEe OCylecTBJeHUsa "JjeuuTs",
"ocymecTBJIeHUe JledeHUA" wmiau "JledeHue" OTHOCUTCSHA K IIpelyllpeXIeHUIO
WM 3BalepXKe BOBHMKHOBEHMSA, WIM PasBUTUL, WIXM OPOTPeCCUPOBaHUA
3a00JIeBaHMA WM HapYIIeHUA.

VcrioJib3yeMelli B OaHHOM HOOKyMeHTe cyOweKT "HyxmaeTcs B"
JIeUeHUn, eCcJm OJId TakoI o cybrwekTa BymeT BuoJiorndyecKas,
MeOMIIMHCKAasa IIoJIb3a WM TIoJIb3a B OTHOINEHMM KauecTBa XU3HU B
pe3yJsibTare TakKoTo JIeUeHU.

VICIIOJIb 3y €MEI B OaHHOM IOOKYyMeHTe TepPMMH B bopmax
eIVHCTBEHHOTO UYMCJla M I[I0HOOHHEe TEepPMMHE, IIPMMEHSeMbBle B KOHTEeKCTe
HacToAmero  mu300peTeHUd (B UYacTHOCTH, B KOHTeKCTe  (QOpMYJIH
n3obpeTeHus) , cienyer VICTOJIKOBHBATE c OXBaTOM Kak bopmM
eIVHCTBEHHOTO UMCJa, Tak UM MHOXeCTBeHHOTO uMKcja, eClIM B IOaHHOM
IOOKYMeHTe He VKa3aHO MHOe MWJIM HeT fABHOTO TIIPOTHUBOPEeUMS IO
KOHTEKCTY .

Bce CIIOCOOH, OIMCaHHHE B OaHHOM IOOKYMEHTE, MOXHO
OCYMEeCTBJIATEL B JIOOOM IMIOOXOOAMNEM IIOpAOKe, eCJM B OaHHOM OOKYMeHTe
He yKal3aHO MHOe WMJIM HeT MHOTO fABHOTO IMIPOTMBOPEeUMsa II0 KOHTEKCTY.
[IpuMeHeHUe JIOOBHX ¥ BCeX I[IPUMEPOBR WM I[IPUMEPHEX (QOPMYyJIMPOBOK

(HanpuMep, "TakoM kak'") B IOaHHOM HOOKYMeHTe IIpelHasHadeHO TOJIBKO
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oJIg Jiydmero OOBACHEHUMA HACTOAIMero M300peTeHUS M He IpenrnojaraeT
OT'paHMUeHrd oOBeMa HaCTOAMEeIro Un300peTeHusd, 3a5BJIEHHOTO  MHHM
obpasoM.

JIoOOM acCUMMEeTPUUECKUY aToM (HalpuMep, YIJIEPOL WM [IONOOHBI)
coenuHeHUA (CoenrHeHU) COIJIaCHO HacCTodAlleMy M300peTeHrI0 MOXEeT
HaxoIUTHLCS B paleMUMuecKoM WM SHaHTHMOMEepHO ofoTrameHHOM dopMe,
Hanpumep, B (R)—-, (S)- wmmm (R,S)-KoHQUIYpauur. B oOpenejiIeHHHX
BapMaHTax OCYIEeCTBJIEHU A KaXk I acuMMe Tpruue CKUm aToM
openycMaTprMBaeT DSHAHTUOMEPHEM MU3OHTOK, COCTABJAOINUM 10 MeHbIeH
Mepe 50%, oSHaHTUMOMEPHHV M3OHTOK, COCTAaBJAKIMM II0 MeHblIlel Mepe
60%, DHAHTUOMEPHHM M3IOLBITOK, COCTABJAKMIMIM [0 MeHbmel Mepe 70%,
SHAHTHUOMEPHEM  M3OHTOK, COCTaBJIAKMMI I[IO  MeHbIlel  Mepe 80%,
SHAHTHUOMEPHEM  M3OHTOK, COCTaBJAKMMI IO  MeHbIel  Mepe 90%,
SHAHTHMOMEPHEM M30BITOK, COCTAaBJIAKIMM IO MeHbe Mepe 95%, win
SHAHTHMOMEPHEM M30OHTOK, COCTAaBJAKIMM IO MeHbmel Mepe 99%, B (R)-
i (S) —KOHQUT'ypaluM. 3aMeCTUTEeIM IIPpM aToMax C HeHaCHIeHHBEMU
OBOVHBEIMM CBSA3AMM MOTYT, €CJM 2TO BO3MOXHO, HaxXOOUTLCH B I[MC—
(Z) - win TpaHCc— (E)-dopwme.

COOTBETCTBEHHO, I[IPMMeHSeMOe B IaHHOM IOKYMEHTe COelMHeHNe
COIJIaCHO HacTofdlleMy M300peTeHMI MOXeT HaXOoOUThbCSA B GopMe OIOHOTO
M3 BO3MOXHEX M30MEpPOB, pPOTaMEpPOB, aTpPOIOU3OMEPOB, TayTOMEPOB WIIN
X CMeceM, HalpuMmep, B BUIOE IIPAaKTUUECKM UMUCTHX I'€OMEeTPUUEeCKUX
(IMc— WMIM TpaHC-) W30MEPOB, IOMACTEPEOMEPOB, OITUMUECKUX M30MEPOB
(aHTUIIOHOOB) , pPalleMaTOB MJIM UX CMecel.

JloBrle TIIOJIyUeHHEIe B pPe3yJibTaTe CMeCHM M30MEPOB MOTYT OHTH
pa3neJjieHb Ha OCHOBAHUM (QUBUKO—XUMUUECKMUX OTJIMUMNM COCTAaBJIAMUX Ha
UMCTHE WM T[PaKTUUEeCKM UMCTHEHE TI'eOMEeTPHMUYEeCKMEe WMJIM OITHUUYECKUE
V30MEPH, OMacTEepPEeOMEDRH, paleMaTEl, HalpuMep, [IOCPEenCTBOM
XxpoMaToTpadumn M/UiIM QPakKlIMOHHOM KPUCTAJIJIM3allUN.

JIoBrle TIOJIyUeHHBIE B pPe3yJbTaTe palleMaTH KOHEUHHX IIPONYyKTOB
MM TIPOMEXYTOUHHX COeIMHEeHUM MOTYyT OBTL pa3nejleHh Ha OIITHUUYeCcKHue
AHTUIIOOH TIOCPEICTBOM M3BECTHHX CIIOCODORBR, HAaAIPUMEP, I[IOCPEeICTBOM
pazneyieHMsa MX OMacCTepeoMepHHEX  CcoJiel, [IOJIYYEHHHX C  IIOMOIBI
OIITUUYECKM AaKTMBHOM KMUCJIOTH WMJIM OCHOBAaHMA, ¥ BHIOEJEHMSA OITHUUECKU
aKTMBHOT'O KMCJIOTHOT'O MJIM OCHOBHOI'O COE€eIOMHEeHuMsa. B dYacTHOCTH,

OCHOBHEIM @paI‘MeHT TaKVIM O@paSOM MOXeT OBITH MCIIOJIE30OBaH IJIA
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paznejyieHMsa COeIMHEeHMM COIJIACHO HacCToAmeMy M300peTeHMI Ha UX
OIITHUUEeCKMe AHTUIIOIOH, HalpuMep, [IOCPenCcTBOM bpaklMOHHOM
KpUCTaJIM3aluy CoJiM, o0O0pas0BaHHOM C TIIOMOMBI OITUMUYECKM aKTMBHOMU
KMCJIOTEHL, HallpuMep, BMHHOM  KMCJIOTHI, OIMOEH30MJIBUHHOM  KMCJIOTH,
oralle TUJIBUHHOM KMUCJIOTH, -0, 0 '—1I-TOJIYOJIBUHHOM KMUCJIOTH,
MMHIOAJBEHOM KUCJIOTH, SAOJOUHOM KUCJOTH MIM kKaMbpop—10-cysiabdoHOBOM
KMCJIOTH. PauleMrMueckMe IIPOIOYKTE Takxe MOTYT OHTb pPa3OeJIeHH
[IOCpPenCcTBOM XUpaJibHOM XpoMaTorpadpun, HalIpuMep, KUIOKOCTHOM
XpoMaToTrpadum BEHCOKOTO nmaBJeHusa (HPLC) ¢ OpMMeHeHMeM XMPaJIbHOTO
ancopbeHTa.

KpomMe TOTO, COeOMHEHMS COIJIACHO HaCTOoAmeMy M300peTeHMbD, B
TOM UMCJIe MX COJM, TakKXe MOTYT OHTH IIOJIy4YeHHE B QopMe MX TUIPaTOB
VI BKJIOUAT opyrue PacTBOPUTENN, [IPVIMeH SeMEIE OJIs 17D:4
KpUucTalms3auun. CoeIMHeHMSa COIJIaCHO HacCTOoAMeMy W300peTeHMK MOTYT
IO CBOeM IOpupolde WM II0 TexXHOJOTMUECKOMY 3aMHCIy o00pasOBHBATH
COJILBATH C IIOMOMBID dQapMalleBTUUECKM IIPUEMIIEMEIX pacTBopuUTeJel (B
TOM UMCJIe BOXH); CJI€O0OBaATEJIEHO, [penrnojlaraeTcsa, YTO HacToAlee
n3o00peTeHe OXBaTHBAET KaK COJIbBATHMPOBAHHBIE M HECOJIBBATUPOBAaHHEE
dopmel. TepmmH "cosabBaT" OTHOCUTCH K MOJIEKYJISPHOMY KOMILJIEKCY
COeOMHEHMSI COIJIaCHO HacTodlleMy M300peTeHM© (B TOM UMCIIe €TI0
bapMalleBTHUECKM [IPUEeMJIEMBEIX  COJIeM) C OOHOM WMJIM HEeCKOJIbLKUMA
MOJIeKyJIaMA pacTBOPUTEJIA. Taxkue MOJIEKY JIEL pacTBOPUTEIA
IpenCcTaBJIAT coBboy  mMUPOKO VICIIOJIb 3Y EeMHE B bapMalleBTHUUECKOM
objacTH, KOTOpPEE WMB3BECTHH Kak HeTOKCHMUHHEE »OJIS pPelLuIMeHTa,
HalopuMep, BoIda, BTaHoJd M T. 0. TepMmuH "rmuapaT" OTHOCUTCH K
KOMILJIEKCY, B KOTOPOM MOJIeKyJla PpPacTBOPUTEJII IpelcTaBJjsgeT cobon
BOIY .

CoenMHeHUS COTIJIACHO HaCTOAMeMYy M300peTeHMK, B TOM UMCIe UX
coJu, TUOPATE ¥ COJILBATH, MOTYT IIO0 CBOeM IOpupole WJIM IO
TEeXHOJIOTUUECKOMY 3aMECIY OOpPas3OBHBATE IIOJMMOPOH.

Kak mnpaBuio, coenmMHeHMs ©¢opMyJiel (I) MOTyT OBTE IIOJIYUEHH B
COOTBETCTBMM CO CXeMaMM, IpencTaBJIEHHBEIMU HIWXE .

CxemMma 1



39

HoN.__N R,

O}IJ\Q,OR + Br\©iR3R Cragus 1
O\ CR g 4
() (V) (i
HoN.__N
X R H2N N
Cragus 2 | 2 Cramus 3 = Ro
o P Rs o A Ry
OH L/R4 R1 -NH2 R1/NH L/R4

) ()

Cramua 1. CoenuHeHuMe o¢opmyJel (III), 1mme Rz, R3, Rs m L
omnpelleJIeHH B JIaHHOM JIOKYMEHTe II0 OTHOINEHMI K COEOMHEHUID (QOPMYJIB
(I), M™MOXeT OBTBH IIOJYYEeHO IIOCPEeOCTBOM OCYMECTBJIEHUA pPeaKUun
codueTaHMsa coeamHeHuUs o¢opmyJiel (IV), rne o¢parMeHT B(OR)2 obBpasyer
OpoMsBogHOe OOPOHOBOM KMCIJOTH (HaopuMmep, I'Ie R OpencrTaBJisgeT
coboM BOINOPOO MM IIMHAaKOJ), C coemMHeHMeM OQopMmyJH (V), 1mmoe Rz,
Rz, R4 m L omnpenejleHH B JaHHOM IOKYMEHTEe IIO OTHOIEHMK K
coenuHeHun GQOopMyJiel (I), B NPUCYTCTBUM IIOOXONOANEIO PacTBOPUTEIS,
TaKoT'O Kak, HalpuMep, IOUMOKCaH WM 2-MeTUJI-2—-0yTaHOoJ, OCHOBaHUAI,
TaxKoITo Kak KapboHaT KaJu4g, u IoOxXondamero KaTajamsaropa,
IPpenIouTUTeJIbHO KaTajMs3aTopa Ha OCHOBe IajjlagMsa, TakKor'o Kak,
HalpuMep, [1,1"-06uc (nudeunyadpocdmHo) beppolieH ] ouxJiopnaliianu (I1) .
CoenuHeHnusa o¢opmyn IV, V, III m II MOTYT HOPMMEHATLCS B CBODOOHOM
bopMe MM B dopMe UX CoOJien.

Crammusa 2. CoenmHeHue ¢QopmysH (II), 1Tme Rz, R3, Rsa m L
omnpelleJIJeHH B IaHHOM IOKYMEHTe II0 OTHOIWEHMI K COEeIMHEHUD (QOPMYJIB
(1), MOXeT OHTH IIOJIYYEeHO nocpencTeoM 0bpaboTKuU coeguHeHn
dopmysier (III), Tme Rz, Rs, Rs m L omnpenejylIeHE B OaHHOM JOKYMEHTE
1o OTHOMEHN K COEIMHEHNI  QOPMYJIE (1), C  MCIIOJIb30BaHUEM
IIOOXOonAmero OCHOBaHMSA, TaKOoT'o KaK, HallpMMep, IMUIOPOKCUL JIUTUS WA
TUOPOKCUL HaATPMA, B INPUCYTCTBMM IMOOXOOAMETO pPacCTBOPUTEJIS, TaKOoI'o
Kak, HalpuMmep, TeTparuapodypaH WJIM aJIkaHoJI, TaKoM KakK MeTaHOJ,
HoBaBJjieHVEe  KUCJIOTH, Takom kak HCI, IPUMBOIMT K 0OOpasoBaHUL

COOTBETCTRYKIEN CcoJIn, HallprMep, CoJin, HpeHCTaBHHIOIHGﬁ cobon
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TUAPOXJIOPUN, COoeauHeHUsS GopMyJiel I1.

Cramua 3. CoemmHeHMe o¢opmyJiel (I), 1mme Ri, Rz,

OoIlipeneJIeHel B IOTaHHOM IOKYMeHTe,

OCYIEeCTBJIEHUSI PeakKLUMM CoueTaHMsa coeauHeHMus ¢GopMyJel (IT1)

Rz, Rs m L omnpenejieHH

(L),
onpeneJjieH
(L),

IIOOXOOAIVIM

B OJaHHOM IJOKYMEHTE I10

COeIMHEHNMIO @OpMYHH C IIoIOXoImAmrM aMVHOM,

NH2, roe R1 B OaHHOM IOOKYMeHTe I10

COenMHEeHMIO bopMyJIE TaKUM Kak, HanpuMmep,

aAMVMHOIMKJIIOT'€KCaHOJI,
CcCo4ueTaHn4Ag, TaKVM

Kak, HanpuMep,

N,N,N",N —TeTpaMeTUJIypOoHUN-TekcabpTopbochaT,

Rs,

OTHOIEeHMIO

OTHOMEHNMIO

aMVIHEIM pPeal'eHTOM IOJIA

n OCHOBaHIlEM,

Ry m L

MOXeT OBTbL IIOJIYUeHO IIoCpelrCTBOM

roe Rz,

4

K

VMenmyM  GopMyJTy Ri—

K
TpaHC—4-

pPearLnn

O— (7-azabeHz30TPMas30JI~1—WJI) —

TaKVM

KakK, Hamnpumep, N-MeTHIMOPQOJIMH WJIM TPUBSTUIIAMMH, B [OIPUCYTCTBUMU
[IOOXOLAWEeT O pacTBoOpUTEIIA, TakKoTo KakK, HalpuMep, N, N-
OVMETUIIQOPMaMULl MJIM alle TOHUTPWII.

CoenuHeHus ¢opmys (IV) wu (V) MoOTyT OBTE I[IOJIYYeHH, Kak
ONIMCAaHO B IpuUMepax, IIPeldCTaBJIEHHEX IOIOJIHUTEJIBHO HIWXE.

Cxema 2

HaN-_No, HN Ny

I Crapus 1 o | P Cragus 2
O Br Br —
OH R4-NH. R1,NH
(Vi Vi)
HaN- Ny HN Ny R
o | ___or Crayus 3 o | P 2 2
$ 3
RfNH OR R, R(NH 1-Ra
V) Br Rs )
1-Ra
V)

Cramua 1. CoenmHeHMe ¢opmyJiel (VII), 1©mme Ri omopelejleH B
IOaHHOM IOKYMEHTEe II0 OTHOIEHMK K COeIMHeHMK OQOpMYyJIEl (1), MOXeT
OHTE I[IOJIYYEHO IIOCPENCTBOM 00paboTKM coenuHeHUs o¢opMyJiel (VIII) cC
MCIIOJIbL30BaHMEeM [NOOXOOAmero aMuHa QopmyJiel  Ri1—NHz, TakKoIro Kak,
HalpuMep, TpaHCc—4—aM/MHOUIMKJIIOTEKCAaHOJI, [IOOXOLAmeT O aMUIHOTO
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peareHTa IJI4 pPeakKUMM COoUeTaHuda, TaKoIr'o Kak, HalopuMmep, O—(7-
azabenzorpuaszoy—1-uia)-N,N,N" , N —-TeTpaMe TUJIYPOHUN—
rexkcadprTopdpochar, u OCHOBAaHMUSA, TaKoIT'O Kak, HalpuMmep, N-—
MeTUIIMOPQOJIMH, B IIPUCYTCTBUM IIOOXOOAMEIO pPacCTBOPUTEJIS, TaKoI'o
Kak, HampuMep, N,N-mumMeTuidopMaMmr.

Cramusa 2. CoemmHeHMNe QopMyJiel (VI), THe Ri olpelelJieH B OaHHOM
OOKYMEeHTe IIO OTHOmMEeHMI K CcoelIMHeHu© ¢opMyJiel (1), ¥ dparMeHT
B(OR)2 oBpa3yeT OpoMU3BOOHOEe OOPOHOBOM KMCJIOTH (Hanopumep, I'me R
opencraBjgeT coboM BOOOPOI WM IIMHAKOJ), MOXeT OHTb II0JIYYEeHO
[IOCPEeICTBOM OCYIMECTBJIEHUA pPeakKlMM COUeTaHMSd COeIMHEHMS QOPMYJIH
(VIiI), rone Ri olpenejleH B OaHHOM ITOKYMeHTe II0 OTHOUIEeHMID K
coenMHeHM© QopMyJiEl (1), C coemmHeHMeM 0Oopa, TaKMM KakK, HallpuMep,
f1cC (MMHakoJaTo) IuMdop, B HNOPUCYTCTBUM IOIOXONOANETO PaCTBOPUTEIS,
TakoIro Kak, HalIpuMmep, IMOKCAaH, COJM, TakKoM Kak alleTaT KaJlusa, u
IIOOXOOAmMero kKaTaJM3aTopa, IIPedlouTUTEeJIEHO KaTallM3aTopa Ha OCHOBe
rnajulaonmsg, TaxKoIo Kak, HalpuMmep, [1,1'-
buc (nnbenmnndpocdmHo ) peppolieH ] nuxjopnajiagui (I1) .

Cramusa 3. CoemmHeHMe o¢opmyJiel (I), 1vme Ri, Rz, Rs3, Rs m L
orpelleJleHH B OaHHOM IOKYMEHTe, MOXeT OHTb IIOJIYUeHO IIOCPelCTBOM
OCYIIECTBJIEHUA peaKUuM CcoueTaHUd coemuHeHUsa oopmyJiel (VI), r1mme Ri
onpellejleH B OaHHOM HOOKYMEHTe I[I0 OTHOWEHUI K COeOMHEHUI OGOpMYJIBL
(I), u odparMeHT B(OR). ofBpasyeT NPOM3BOOHOEe OOPOHOBOM KUCJIOTEH
(HammpuMep, THme R 1mpencTaBJageT coboM BOIOOPOI WM IIMHAKOJ), C
coenmHeHreM ¢QopMyJiel (V), r1me Rz, Rz, Ry m L omopenejieHH B IOaHHOM
OOKYMEHTe II0 OTHOMEHMIH K CoelIMHeHMH O¢GopMyJiel (I), B IOPUCYTCTBUMU
IoOXOoOAmero pPacTBOPUTENS, TaxKoTo KakK, HalpuMep, OMOKCaH,
OCHOBaHMH, TakKoTo KakK TUIPOKCUL HaTpUH, u MIOOXOOAMETO
KaTajlu3aTopa, OpellouTUTeJIbHO KaTaJlM3aTopa Ha OCHOBe IaJjllalusd,
TaxKoITo KakK, HanpuMmep, [1,1'-
buc (nndperHmnnpocdmHo ) peppolieH ] Iuxjopnaiagui (I1) .

CxeMma 3
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R
Br § R Cramms 1 (é)R R2 R Cramms 2 HZN lN\ RZ
S RO’ 3 0 Z Rs
R R
L ~Rq
L HoN._Nq rNH LR
(V) (Vi |
o) g, ()
rNH
(Vi)

Cramma 1. CoenguHeHMe ¢QopMyJel (VIII), 1Tme Rz, Rz, L, R4
OlpeneJIeHH B IOaHHOM [OOKYMEeHTEe I[I0 OTHOUWEHMK K COeOMHEHUVI (QOPMYJIH
(I), m o¢parmMeHT B(OR)2 of6pal3yeT OPOMU3BOOHOE OOPOHOBOM KMCJIOTH
(HanpuMep, TI'Ie R mOpencraBJgeT cobo¥ BOIOPON WM IIMHAKOJ), MOXeT
OHITH IIOJIYUEHO MIOCPEenCcTBOM OCYIIeCTBJIIEHU A pearumum coueTaHud
coenuHeHusa o¢opmyJel (V), 1me Rz, Rz, L, R4 ompenejeHH B OaHHOM
OOKYMEHTE II0 OTHOMEHMIK K COeIMHeHM®H OGopMyJiel (1), C coeIVMHeHMEM
fopa, TaKMM KakK, Halpumep, Ouc (IMHakKoJaTo)aubop, B IIPUCYTCTBUU
NOOXOOAMEeTO pacTBOPUTENA, TaKoTo Kak, HalpuMmep, IOMOKCaH, CoJu,
Takou Kak aueTarT Kaam4d, u NOOXOOAMeTO KaTajamsaTopa,
OPpenIouTUTEJSIbHO KaTajM3aTopa Ha OCHOBe IIajujianmMsa, TakKoI'o Kak,
HalpuMep, [1,1"-06uc (nudbeunadocdmHoO) beppolieH ] nuxJjopnajilanun (I11),
WX B KadueCTBe aJIbTEPHATUBH B I[IOOXOILAIllEM pPacTBOPUTEeJIe, TaKOM Kak
TeTparuigpodypaH, M CUJIBHOM OCHOBaHMM, TaKOM Kak H-OYTUJIUTUM WJINU
XJIOPULI MIONPONMIIMATHUA, WM CMeCHM IOBYX M3 HKUX C COeIMHEeHMeM
fopa, TakKMM KakK TpUMeTUIOOpOHAaT.

Cramma 2. CoemmHeHMe o¢opmyJiel (I), rTme Ri, Rz, Rs3, Rs m L
OlpeneJIeHE B JaHHOM [IOOKYMeHTe, MOXeT OBTH IIOJIYUEHO IIOCPelCcTBOM
OCYIECTBJIEHUSA pPeaKLUUM COoUeTaHMA CcoelOuMHeHusa oopmyJsel (VIII), 1©oe
R2, R3, L, Rs olIpenejieHH B ITaHHOM OOKyMeHTe II0 OTHOIWEHUID K
coenMHeHM© OQopMyJiel (1), m o¢parmMeHT B(OR)2 oOpa3yeT NOPOM3BOIOHOE
DOPOHOBOM KMCJIOTH (HamopuMmep, TIODe R IOIpencTaBiIgeT coBoM BOIOPOX
WV TIMHaKOJI), C coeamMHeHMeM QopMyJiel (VII), ©Trme Ri oOHOpenejyleH B
IOaHHOM JIOKYMEHTEe TIIO OTHOIMEeHMK K CcoeIuMHeHVn ¢QopMyJiHl  (I), B
OPUCYTCTBUM IHNOOXOIOAMETO PacTBOPUTENA, TakKoro Kak, HaIpmUMep,
OMOKCaH, OCHOBaHMA, TakoT'o Kak KapboHaT Kajaudg, ¥ IOOXOOAmeTO
KaTajamM3aTopa, OPemOlIouTUTeJIEHO KaTalM3aTopa Ha OCHOBe Iajujlanmsi,
TaKoIT'oO KakK, HalpuMep, [1,1'-

buc (nndpeHnndocdmHoO ) beppolieH ] nuxjopnajuiagui (I1) .
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Cxema 4
R |
OH R, | Re N R,
B R, Cramma N So  Cramus2 B R,
HO ; 5 & Fo
O0
X) (1X) (VIII-1)
Cragua 3 HoN | Ny R,
O = R3
HaN. N, Ry M 1-Ra
|
o) A gy ()
rNH
(V1)

Cramusa 1. CoenmHeHMe o¢QopmyJiel (IX), Tnme Rz M R3 ONpelneJIeHH B
IOaHHOM IOKYMEHTEe II0 OTHOIEHMK K COeIMHEeHMH OQOpMyJIEl (1), MOXeT
OHTE I[IOJIYYEHO IIOCPENCTBOM 00paboTKM COeOMHeHMS QOopMyJiH (X), 1Dre
R m Rz omnpenejyieHH B IOaHHOM JIOKYMEHTE II0 OTHOIEHMIO K COeOMHEHMI
bopMmyJiel (I), C wMCIOOJIb30BaHMeM N-MeTMJIMMMHOOUYKCYCHOM KMCJIOTH B
IPUCYTCTBUM IIOOXOLOAMEI'O PacTBOPUTEIISA, TaKOoI'o Kak, HalpuMmep, DME.

Cramusa 2. CoemmHeHMe OQopmyJiel (VIII-1), rmme Ri, Rz, R3, Ra m L
ornpeleJleHH B OaHHOM IOOKYMEHTe, MOXeT OHTH I[IOJIYU4eHO I[IOCPpelCTBOM
obpaboTkm coemguHeHMS OQopMyJiH  (IX), Tme Rx m Rz omnopenejyieHH B
OaHHOM HOKYyMeHTe TIIO OTHOIEeHMK K coelIuMHeHMIO QopMyJiHl (I), cC
[IOMOWBID IMOOXOOAmMEeI0 aMMHa C IIOOXOOAIMM BOCCTAHOBUTEJIEM, TaKUM
Kak HalpuMep, TPpUaleTOKCUOOPITUIPKUI HaTPUSa, ¥ KKUCJIOTOM, TaKoM Kak
YKCYCHasd KMCJIOTa, B IIPUCYTCTBUM INOIOXOOAMEIO PaACTBOPUTEINSA, TaKoTo
Kak, Halpumep, THEF.

Cramua 3. CoemmHeHMe o¢opmyJiel (I), rTme Ri, Rz, Rs3, Rs m L
ompelleJIeHH B HOaHHOM JIOKYMEHTe, MOXeT OHTH II0JIJydeHO IIOCPelICTBOM
OCYIECTRBJIEHNA pPeaKIMM COUeTaHMHA CcoeIMHeHMsa o¢opmyJsiel (VIII-1), rome
R2, Ri3, L, Rs olIpelnejieHH B ITaHHOM IOOKyMEHTe II0 OTHOIWEHUID K
coenMHeHM®© ¢QopmyJiel (I), <Cc coemuHeHueM ¢opmyJsiel (VII), r1mme Ri
orpelleJlJeH B IOaHHOM HOOKYMEHTe I[I0 OTHOIWEHUK K COEeOMHEHUI (QOPMYJIBL

(1), B IPUCYTCTBUM I[OOXOIAMeIO  PacTBOPUTEN, Takoro  Kak,



44

HalpuMep, OMOKCaH, OCHOBaHMA, TakoTr'o Kak QocdhaT KaJausd, u
IIOOXOOAMero KaTajM3aTopa, IIPedlouTUTEeSIEHO KaTallM3aTopa Ha OCHOBe
najianvsa, TaKoT'o Kak, HalpuMep, XJIopul (2-OULUKIIOTEeKCUMIOOCOUHO—
2',4"7,6"-tpunzonponmii—1, 1"'-0ubernn) [2— (2—
aMMHODTIII) eHMJI) Jnajjlaomua (I1) .

B OONOJIHMTEJIBHOM acIlleKTe HacTodllee M300peTeHre OTHOCUTCA K
crioco®y IMOJyUYeHMsS coeldMHeHUs dopMyJiel (I) B cBoBonmHOM QopMe MM B
bopMe dapMalleBTUUECKM IIPUMEeMJIEMOV COJIM, BKJIOUAIEeMY CTaIuM:

a) OCYIEeCTBJIEHMA pPeaKUMM CodueTaHUsa CoelOMHeHMd QopMyJiHl (I1),
OTIpenmeJIEHHOTO B JaHHOM IOOKYMeHTe, C coeIvHeHueM oGopmyJiel Ri—NHz,
omnpeleJIEHHEIM B IOaHHOM JIOKYMeHTe&, C IIOJIYUYeHMEM COelVMHEeHMS (QOPMYJIB
(I);

b) BHIOeJEeHMS [DOJIy4YaeMOoT'O TaKMM o00pa30oM COEeOMHEHUS (QOPMYJIE
(I) B cpBobomHOM OdopMe mMIM B QopMe dapMalleBTHUUECKM [IpUeMIIeMON
COJn.

B IOOMOJIHUTEJIBHOM acIlleKTe HacCTodlee M300peTeHMe OTHOCUTCH K
crioco®y MNOJydeHMHa coenuHeHUs doopMyJel (I) B cBoBonmHOM QopMe MM B
bopMe dapMalleBTHMUECKM IPMEeMIIeMOV COJIM, BKJUaKleMy CTaluu:

a) OCYIEeCTRBJIEHUSA peaKUMM COoUueTaHusa COoelMHeHud o¢opMyJie (VI),
OIpeleJIEHHOTO B HOaHHOM IOKYMeHTe, C coeluMHeHUeM OQopMyJie (V),
onpelleJIeHHEIM B IOaHHOM IOKYMeHTe, C IIOJIYYeHMeM COelMHeHUS GOpMYJIbL
(L);

b) BHOEJeHMS [DOJIydaeMOoI'0 TakKMM o0pasoM COeOMHEHUS QOPMYJIH
(I) B cpobonmHOM OdopMe mMIM B QopMe dapMalleBTHUUECKM [IpUMeMIJIeMOM
COJn.

B OOMOJIHUTEJIBHOM acIlleKTe HacTodlee M300peTeHMe OTHOCUTCS K
crioco®y MNOoJydeHMsa coedMHeHUs GopMyJiel (I) B cBoOBOIHOM QopMe MM B
bopMe dapMalleBTHUECKM IPUMEeMIIeMOV COJIM, BKJLUalleMy CTaIuM:

a) OCYIWECTBJIEHMA pPeaKUMM COoYeTaHMd COenMHEHUSI  QOPMYJIH
(VIII) wmiam coenmHeHuMs o¢QopMyJel (VIII-1), omnpeleJIeHHEX B JaHHOM
IOOKYMEHTe, C coeamHeHMeM OQopMyJiel (VII), onpeneylIeHHHEM B ITaHHOM
OOKYMEHTE, C IIOJIYUeHMEeM COoeOuMHeHUsS QopMyJiH (1) ;

b) BHIOEJEHMS I[IOJy4YaeMOoT'0 TaKMM o00pas30oM COEeOMHEHUS (QOPMYJIB
(I) B cpBobomHOM OdopMe wMIM B ¢opMe dapMalleBTUUECKM [IpUeMIIeMON
COJIN.

HacTosamee wun300peTeHMe OOIOJIHUTEJIEHO BKJIIOUAET Jodon BapMaHT
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criocofos COTJIAaCHO HaCToOAlEeMy n300peTeHNn, B KOTOPOM
IPOMEXYyTOUHEM MNIPOIOYKT, IOoJydaeMelM Ha JioboM ero cTalIuMu, IPMMEeHST
B KauecCTBe MCXOIOHOTO MaTepualsya ¥ IIPOBOOAT OCTallIbHEE CTaguy, WU
B  KOTOPOM MCXOIHHE MaTepMalJitl IIoJydalT 1Iin Situ T1Opu  yCJIOBUAX
peakuuy, WJIM B KOTOPOM KOMIIOHEHTH pPeaKUMOHHOM CMeCH IIPUMEHSIT B
bopMme Mx coJey MM ONTUUECKM UMCTOTO MaTepuala.

CoelIlMHEeHMA COIJIaCHO HacTodlleMy M300pPeTEeHUI M IIPOMEXYTOUHEE
coenMHeHUsd Takxe MOTYT OBITH npeBpameHs  OpyT B opyra B
COOTBETCTBUM CO crnocobamy, O0OmMeM3BeCTHBEIMM ClelMaJMcTaM B ITaHHOMU
oBJIacCTU TEXHUKMU.

B IOpyroM acrexkTe B HacCTodlleM M300peTeHUM IIpelyCMOTpeHa
bapMalleBTUUECKAaSA KOMIIO3ULIU A, comepxamasd COoeIVHeHUe COTJIaCHO
HaCTOAMleMY M300peTeHV WM eT'0 fpapMalleBTUUECKU OIPpHMeMIIEMyl COJIb U
bapMalleBTUUECKM I[IPpUEeMJIEMHM HOCHUTEJb. B OOMNOJHUTEJLHOM BapuaHTe
OCYIIeCTBJIEHUSA KOMIIO 3ULIN A COmEepPXUT rio MeHbIIen Mepe oBa
bapMalleBTUUECKM IIPUEeMIIEMEIX HOCUTETA, TakKMX KakK OIMCaHHEE B
IOaHHOM IOOKyMeHTe. g LeJel HacToAmero wu3obpeTeHusd, eCcIuM He
0003HaAUEHO WMHEM 00pa3oM, COJIBEBATH M IUIPATH OOHUHO IOOpas3yMeBamnT
KoMIIosuumm. [peOnouTuTesSIbHO QapMalleBTUUECKU IIpUMeMIIEMBle HOCUTEJU
ABJIATCA CTepuJIbHEMM ., OdapMaleBTHMUeCcKasa KOMIIO3MUMA MOXeT OBThb
cocTaBJIeHa [MOJIS KOHKPEeTHHX IIYyTeM BBeOeHMd, TaKux Kak IIepopalJibHoe
BBeIOeHue, rnapeHTepalJibHOe BBeIeHUE, pexTajbHOe BBelleHUE,
TpaHcOepMaJlbHOEe BBelOeHMe M T. 5. Kpome Toro, OdapMalleBTUUECKUE
KOMIIO 3ULINNA COTJIaCHO HacTo4meMy n300peTEeHND MOTYT OBITH
M3TOTORJIEHEL B TBeplon dopme (B ToM umcije 0e3 OI'paHUMUEeHUA
KalcyJiel, TabOJeTKu, OUJIIM, TpPaHyJE, IIOPOMKM WM CYIIO3UTOPUN)
WiIM B XMIOKOM ¢opMe (B TOM uMucie 06e3 OoTpaHMUeHMS PacTBOPRH,
CYCIIeH3UM WJIM  DMYyJILCUM) . dapMalleBTUUECKUE KOMIIO3ULIUM  MOTYT
NOOBEepPTraThbCAa CTaHIapTHHEM (QapMalleBTUUECKMM OllepallMsaM, TaKMM Kak
cTepuInsanuunid, "/ U MOTYT comepXxaThb CTaHIOapTHEE MHEPTHEEe
pasbaruTeNIM, CMa3HBaKwlMe CpelcTBa WIM OydepHEHEe CpemOcTBa, a TakKxke
aAOBOBAHTE, TakKMe KaK KOHCEPBAHTH, CcTabuiarM3aTopH, CMaudMBawiye
cCpencTra, DSMyJILTATOPH M Oydepr, M T. 1.

Kak mnpaBujo, odapMalleBTUMUeCKMEe KOMIIO3IULIMM IMIPeOCTaBJAT CoOon
TabJIeTKM MM XeJIJaTMHOBHE KallCYJIE, CcoOepXallMe aKTUBHHEM MHITPeIMeHT

BMeCTe C OIOHUVM WMJIM HeCKOJIBEKVMM M3 :



46

a) pas3baBuTesiIeM, HalpuMep, JIaKTO3H, »OeKCTPO3H, Ccaxapo3H,
MaHHMTa, copbuTa, LeJJIOJIO3H U/UIM ITJIMLMHA;

b) cMmaszBBawMX CPenCcTB, HaIPUMEP, IOUOKCHIA KPpeMHUSa, TallbKa,
CTeapMHOBOM KUCJOTH, €& MaTHMeBOM WIM KaJbLMeBOM COoJM u/Win
[IOJIUD TUIIEHTJIMKOJIA,; OJA TabJIeTOK TaKxXe

c) CBA3YKHINUX  CpPencTB, HalpuMep, aJIOMOCHJIMKaTa  MaTHUA,
KpaxmaJlbHOM IIacTH, KeJlaTHUHa, TparakaHTa, Me TMJILeJIJTI0JIO 3BH,
KapOOKCUMETWUIILEJIJIIJIOSE HaTpud UW/WiIK  [NOJUBUHMIINIMPPOJIMOOHA; IIPHU
HeOoBXOOMMOCTHU

d) paspHXJInUTEJIeNn, HalpuMep, BUIOB KpaxMmala, arapa,

aJIbTMHOBOM KMCJIOTH WMJIM ee HanMeBOﬁ COJIM WJIV HMUITY4YUMX cMeceln; u

e) abcopbeHTOR, KpacureJjen, apoMaTrU3aTOpPOB "
momcJacTuTeJen.

TabjmeTkn MOT'YT OBITH JINBOo [IOKPETEMMA 0DOJIOUKOM, JIMBo
MO KPHTHMI DHTEPOCOJIIOMIIE HEIM [IOKPETHEM B COOTBETCTBUMA co

crmocofaMyri, M3BECTHBEIMM M3 YPOBHS TEXHUKMU.

[logxomdmme KOMIIO3MUIMM IJIA TIepOopalJIbHOT'O BBEOEeHMS BKJIOUAKT
50PeKTUBHOE KOJIMYECTBO COeIVMHEHNHA COTJIaCHO HacTodleMy
n300peTeHMIO B OopMe TabJeTOK, IHacTUJIOK IJIA paccCacCHBaHMA, BOIHEIX
MM MACJSHBEX CYCIEeH3UM, »OUCIEPTUPYEMHX I[IOPOMKOB WMJIM T'PaHyJl,
SMYJILCUM, TBEPOHX WIM MATKMX KalcyJl, WIM CUPOIIOB, WJIM HACTOeK.
KomMniosuuum, npelHasHaudeHHEe ojis [IepopaliItHOT'O NpVMeHeHW S,
[IOJIyyaloT B COOTBETCTBMM C JIOOHM CIoco®oOM, M3BECTHHM M3 YPOBHSA
TeXHUKM, IJIS UBTOTOBJIEHMS (PapMalleBTUUECKMX KOMIIOBUIINM, U TakKue
KOMIIOB3ULUKY MOTYT COIOEepPXaThb OIHO MJIM HEeCKOJIBKO CPelCTB, BHOpPaHHEX
M3 TPYIIIH, COCTOANEeV M3 IIOAOCJAallMBalIMX BelleCTB, apoMaTU3UPYIOMNX

CpencTsB, KpacAmnx CpellCTB ¥V KOHCePBHMPYKIINX cpencTsB, C LIeJIBIo

IIOJIYUeHMA InpeliapaTos, KOTOPEE ABJIAKRTCA @apMaHeBTquCKM
IIprmeMIIEe MBEIMI 17 MelT HpMBﬂeKaTeﬂbHHﬁ BKYC. TabJjieTKku MOT'WYT
cComepXaThb aKTUBHEM VMHIT'pedIVeHT B CMeCH C HeTOKCHMUYHBEIMM

bapMaleBTUUECKU IIPHMEMIIEMBEIMM BCIIOMOTATEJIEHEIMM BEMEeCTBaMM, KOTOPHE
ABJIANTCSA MO OXO I AIMMA oJis M3TOTORJIEHUSA TabJIeToK. Takue
BCIIOMOTaTeJIbHEHE BeMecTBa IpelcTaBJIAT coboM, HalpuMep, WHepTHEHEe
pazbaBuUTENN, Takye Kak kKapOoHaT KaJlblLusdg, kapboHaT HaTpUA,
JaxkTo3a, oGochar kajgpuMda wiIM @ odpocohaT HaTpUA; TpaHyJIMUpyolre U

pas3pHXJIAIMe cpencTaa, HalpuMep, KYKYPY3HHM KpaxMmal WIn
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aJIbT'TMHOBa#4d RMCJIOTa, cBAsyKmMre cpencTBa, HallprMep, KpaxXmMalJl,
KeJlaTrH WIIN apaBMﬁCKaH KaMelb,; ¥V CMa3bBawllre CcpelCTBa, HallprMMep,
CTeapaT Mal'HMA, CTeapPMHOBaAd KMCJIOTa WJIM TaJlbK. TabJjeTKM ABJIALTCHI
HeIlIOKPEITEIMNM i TTOKPETEIMI IocpelCTBOM MM3BECTHEIX MeTOINMK IJIA
OTCPOUKM pacllagda "M BCaCHBaHMA B XeJIYOJOUHO-KMIIEeYHOM TpaKTe M TeM

caMeM ~ OBeclIeuMBanT YCTOMUMBOE mercTBre B TeueHMre BoJiee

IJIMTEJbHOTO Iepuoma. Hamopumep,  MOXHO  MCIOJBL30BAThH  MaTepurall
3aMeqJIeHHOTO  OeMCTBUA, TAaKoOM  Kak TJIMIIEPUIJIMOHOCTeapaT MU
TJIMlepuInucTeapaT. CoOCTare IJIS I[IepopalIbHOTO HNPUMEHEHVS MOTYT

OHITL TMpPencTaBJIeHH B BUAEe  TBEPIOHX KeJJATMHOBHX  KalcyJl, TIe
AKTUBHEIM MHITPEeIMeHT CMEeMMBAalT C MHEPTHHM TBepIbHM pas3baBUTeleM,
HamnpuMep, KapboHaToM Kajgblug, dochaToM KaJblMsa UIM KaOJMHOM, WJIM
B  BMIe MATKUX KeJJATMHOBEIX KalcCyJl, TI'IOe aKTHUBHHY MHIPEeIUeHT
CMemMBalT C BOIOOM WJIM MacCJSgHOM Cpelol, HalpuMep, apax’COBHM

MacJIOM, XMIKVMM Hapa@MHOM MJirM OJIMBKOBEIM MacCJIOM.

CoenuHeHUs GQopmyJiel (1) B cBobomHOM QopMe MM B dopMme
bapMalleBTUUECKHA IpueMIIeMOM COoJn NIPOABJIAT LIeHHEIE
bapMakroJOTUUECKHUE CBOMCTRA, HallpMep, ALK-2-MOIOyJMpyKIme

CBOMCTBa, HaIpMMep, IOoKas3aHHBE C IIOMOMbID aHaJIM30B In vitro m 1in
Vivo, MOpencTaBJIEHHHX B CJelyiomMx pasiejax, WM, CcJIedoBaTeJIbHO,
IpenHa3HaueHs  OJIA TepalyM WM  OJ9 [IPUMEHEeHUS B KadvecTBe
XVMUUECKMUX  BemecTB IJIS MUCCIeIOoBaHWUM, HalpuMep, B KauecTBe
bapMakoJIOTUUEeCKM AaKTHMBHEX COeIMHEHUN.

CoenmvHeHUd COTJIaCHO HacTogmeMy  M300peTeHMKD  MOTYT OBITH
IPpUMEeHMMEL B JIeUeHUM IIOKal3aHMug, BHOPAHHOTO M3 IeTepPOTOINUeCKOM
occupMKaALMKY MM IpoTpeccHupyilmel occupuumupyome ¢oudbpoamcriasmuin.

Ee3 oTI'paHMueHMSI Teopuel 1oJjarainT, UTO CcoelIMHEeHMS COIJIACHO
HaCTOAIEMY n300peTeHnD, KOTOPHE ABJIAITCSA CeJIeK TUBHBEMU
MHTUOKTOpamMu ALK-2, YyMeHbIIanT/MIoIaBJIgloT IIepelady CcuUTHaja BMP u
BOCCTAHOBJIeHME aHOMaJIbHOM TKaHM, acCOLMMPOBAHHOM C HUM.

Taxkum oBpas3oM, B KauecTBe OOIOJIHUTEJIBHOT'O BapraHTa
OCYIECTRBJIEHVMSA B HaCTOAMeM W300peTeHMU IIPpelyCMOTPEHO IIPUMEHEHNE
coenuHeHnsa QopmyJiel (I) wmiam ee nomdpopmys (Ia), (II), (IIa), (IIb)
B cBoOOmHOM OGopMe mIM B dopMe dapMalleBTHUUYeCKM IIpMeMJIEMOV COJIM B
TepallMM. B HOOMNOJIHUTEJIbHOM BapMaHTe OCYIECTBJIEHMSA TepallMd BHOpaHa

n3 3aboJiIeBaHMUAa, JIeUueHUe KOTOPOI'O MOXHO OCYHeCTBJIATE IIOCpPeICTBOM
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nonaBJieHMsa pelentopa ALK-2. B 1OpyroM BapMaHTe OCYIECTBJIEHUA
3aboJieraHue BEIOpPAaHO n3 TeTepoTONINUYEeCKOMN occuUdUKaLIUU ZANEZ!
IpoTrpeccupynmer occudpmumpynmen ouoOpoOMCIIasun.

Taxkmm oBpasoM, B KauecTBe OOIIOJIHUTEJIbHOT'O BapraHTa
OCYIIECTBJIEHVA B HaCTOAlleM WU300peTeHUU I[IpelyCMOTPeHO COeOMHEeHNE
bopMyJIEL (I) Wi ee IIonoopMyJI (Ia), (11, (IIa), (IIb) B
cpoBbomHOM dopMe MIM B popMe oOpapMaleBTUUESCKM IIPUEeMIIEMOV COJIM IIJIS
IpMMeHeHMss B TepaluM. B OONOJHUTEJBHOM BapMaHTe OCyMeCTBJIEHUS
Tepanmsa BEIOpaHa "3 3aboJieBaHUA, JeueHue KOTOPOTO MOXHO
OCYWeCTBJIATE I[IOCPeICTBOM IOoHmaBJieHUA pelentopa ALK-2. B mOpyroMm
BapMaHTe OCYyIecTBJIeHUsa 3adojieBaHMe BHOPaHO M3 TIeTepOoTONMUeCcKOM
occupMKaALMKY MM IpoTpeccHupyilel occupuumMpyome ¢oudbpoamcryiasmui.

B 1OpyroM BapMaHTe OCYMEeCTBJIEHMS B HaACTOANEM W300peTeHuM
IpenyCcMOTpeH crioco® JIeueHm s 3aboJieBaHMA, JIeueHue KOTOPOTO
OCYmEeCTBJIART I[IOCPEeNCTBOM IIOHOaBJIeHUA pellenTopa ALK-2, BKIIOUaAKINUNA
BBEeIIeHUEe TepalleBTUUYEeCKU IPMEMIIEMOT O KOJIMYeCTBa COEeOMHEHUSA
bOPMY JIEL (I) WM ee [IOoOOOopMYJI (Ia), (I1), (ITIa), (ITIb) B
cpobomHOM dopMe MIM B OdopMe dapMalleBTHUeCKM IOIpueMJIeMOM coJr. B
OOIIOJIHMTEJIbHOM BapMaHTe OCYIeCTBJIeHMA 3aboJjiIeBaHMe BHOpPaHO U3
TeTepOTONINUYECKOM OCCUIMKALUNM WM [OIPOTPeCCUPYIIEN OCCUIMLIMPYRIEeN
dmbpomucrasmumn.

Taxkum oBpasoM, B KauecTBe OOIIOJIHUTEJILHOT'O BapMaHTa
OCYIECTRBJIEHMS B HacCToAmMeM M300peTeHUM IpelyCMOTPeHO IIpMMeHeHN e
coenmMHeHua ¢opmyJiel (I) mam ee nomdpopmys (Ia), (II), (IIa), (IIb)
B cBoOoOmHOM ¢QopmMe mMIM B popMe dapMaleBTUUECKM IIpMUEeMIIEMOM COJIU
OJIS WM3TOTOBJIEHUSA JIEKAPCTBEHHOTO IIpelapaTa. B OONOJHUTEJbLHOM

BapMmaHTe OCYIeCTBJIEHNA HeKapCTBeHHBIﬁ IIpeliapaT IIpelHas3HadeH MOJIA

JeueHmAa 3aboJieBaHUA, JIeueHMe KOTOpPOTO MOXHO OCYIeCTBJIATE
[IOCPelCTBOM IoHmaBJieHMsa pelenrtopa ALK-2. B IpyroM BapHuaHTe
OCVYIIeCTBJICHU A 3aboJieBaHMKe BHIOpPAHO ns TeTepOTONUUECKON

OCCHUOUKALMM MM OPOTPeCcCUPpYKIel occHudMUUMpyrmel opruOpoIMcCIliia3un.

B oOHOM BapMaHTe OCYIEeCTBJIEHMS  HacCTodAlle'o M300peTeHUd
IpenyCcMOTpeH 2—aMHO—N— (4-TMOPOKCUDMUUKIIO [2.2.2] OKTaH—1-1JI) —5—
(4= (3— (rerparunpo—2H-nupaH—4-ui) —3—-az3abuuukio [3.1.0] rexkcan—1-

i) eHnJI) HUKOTMHaMMI B CBoOoIHOM ¢GopMe MIM eTo dapMalleBTUUECKU

npremMjieMass CoOJIb, B YacCTHOCTM, B OOHOM M3 MOIMOMKALMUN, YKa3aHHBX
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B OaHHOM IOOKYMeHTe, IJIA I[IPpMMEeHeHMS B JeUeHUM TeTepOTONMUeCcKOM
OCCHOUMKALNY MM NPpOTPecCUpyKIlel ocCcHuduIMpylmer OMOPOOMUCILIA3ZUMA.

B OIHOM BapMaHTe OCYIECTBJIEHMSA IM[IPeOyCMOTpeH 2—aMMHO—N-— (4-
TUOPOKCUOUUIMKIIO [2.2 . 2] okTaH—1-wmi) —-5— (4—( (1R, 538) —3— (TeTparunpo—
2H-timpaH—4-wnj) —3-azabuuukio [3.1.0] rexkcad—1-m1j) QeHNII) HUKOTMHAaAMML
B CBoOOOOHOM OdopMe MM ero dpapMalleBTUUeCKM IIpuemsieMas COJIb, B
YaCTHOCTM, B OIHOM M3 MOIMUOUKALINMM, YKaBaHHEIX B ITAaHHOM IOOKYMeHTe,
0JIsS HOpMMEeHeHMSI B JIeUeHUM TeTepPOTOIMUYEeCKOM oCcCUdUKaAUUM  UJIKU
IpoTrpeccupynmer occudmuimpyrmer oprnbponmncriyiaz3nn.

B oIHOM BapMaHTe OCYIEeCTBJIeHMSA I[IPpemyCMOTpeH 2-—aMMHO-—N-— (4-

TUOPOKCUOUIUKIIO [2.2 . 2] okTaH—1-wmi) —5—(4—-( (1S, 5R) —3—- (TeTparungpo-
2H-mimpaH—4-wmj) —3—-azabuumkio [3.1.0] rexkcad—1-mJj) PeHWUII) HUKOTHHAaMM]]
B cBobomHOM OdopMe MM ero OQapMalleBTHMUeCKM IIpuemMieMas CoOJib, B
YacTHOCTM, B OIHOM M3 MOIMOUKAILIMM, yKasaHHEIX B OaHHOM OOKYyMeHTe,
0JIg I[OpUMeHeHMS B JIeUeHMM TeTepPOoTOIMUYEeCKOM OCCUOUKALIUM  MJIK
IpoTpeccupynmer occudmumpyrmer ¢oprnbponmncriiiasnun

Cllenypomre IIpMMepH I[IpeOHasHadeHHE OJIA WINCTPpaluuM HacTOoAmeI'o
n300peTeHnsa, U MX He CJenyeT MCTOJIKOBHEHBATL KaK Ol'paHMUMBAaKIINeE
ero. 3HaueHMsA TeMIlepaTyph IIpMBEeOeHE B I'palycax ULenbcua. Eciam He
yKaszsaHo VHOE, BCE onepalumu BHIlaAPUBaHUA OCYIIeCTBJIIAT opu
IIOHMXEHHOM HOaBJIEHMM, KaK IIPaBWJIO, OT OpubiIM3uTesbHO 15 MM pT.
cr. npo 100 MM pr. cT. (= 20-133 wmbBap). CrTpyKTypa KOHEUHEX
IPOOYKTOR, IIPOMEXY TOUHKX COeIMHEHMM U  MCXOIHEIX  MaTepualJioB
IIOOTBEPXIEHa IOCPEeNCTBOM CTaHOAPTHHX  aHaJIMTUUECKUX  CIOCOOOEB,
HallpuMep, MMKpOaHaJm3a u CIIEKTPOCKOINUECKUX XapaKTepuCTHUK,
Hanpumep, MS, IR, NMR. Jlcrnojab3syemele abbpeBrHaTypH OIPeOCTaBJISOT
coBo¥ CcTaHOapTHHEe abbpeBUMATYpPH M3 YPOBHSA TEXHUKU.

Bce wmcxomHHE MaTepualbl, CTPYKTYPHEE SJIEMEHTH, pPeareHTH,
KVCJIOTHL, OCHOBaHNA, DerMopupyRliie CpPencTsBa, PacTBOPUTENIN U
KaTaJiM3aTOpPH, WCIOJIbE3YEeMEe IOJIS CHUMHTEe3a COeIMHEHUM  COTJIaCHO
HacTodAlleMy M300peTeHu, ABJIATCS JMOO KOMMEPUECKM HOOCTYIIHEIMI,
JNOO MOTYT OBTBE IIOJIYUYeHBE I[IOCPEeICTBOM CIIOCODOB OpIaHMUeCcKOI'O
CMHTes3sa, MW3BEeCTHHX CIelMaJMUCcTy B HOaHHOM O0O0JlaCcTM TeXHUKM, WK
[IOCPeICTBOM CIIOCOOOB, OIMCAHHEIX WM aHaJIOTMUHEX, COOTBETCTBEHHO,
criocobaM, IIpenCTaBJIEeHHEM B pasnejie "llpumMmepH". Takkxe COeIMHEHUHA

COIJIaCHO HacToAlleMy MBO@peTeHMIO MOTYT OBITH IIOJIYYEeHE IIocCpelnCTBOM
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BH3DMS
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DCM
DMAP
DMF
DIPEA
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FT-IR
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M3BECTHEX CIlIIellMaJIMCTy B OaHHOM

KaK IIOKasaHO B dJdllelyrlMrX IIprMepax.

XVIMUUECKUM COBUT

YKCYCHasad KUCJIOTa

BOIIHEBIN

XYMUUecKasd MOHM3alMsg C MacC—CIeKTpoOMeTpHuey IIpu
aTMOChepHOM IaBJIeHUU

KOMILJIEKC OopaH—IMUMeTUJICYJIbLOUI

HaCHIe HHEIM pacTeOp XJIoprIa HaTpHrA

H—OY TUJIJINTUMN

OMXJIOPMETAaH

4— (IVMe TUJIaMVHO ) TIMPUOWH

N, N-guMmeTmiIOopMaMm1 I

OV 3OIIPONINIIS TUIIaMUH

OVMEeTUJICYJIEQOKCUL

oubdbepeHLMallbHad CKaHMpyKIasd KaJIOpUMMeTpHud
OMHaMMUueckKasd copbuusd IIapoB

SKBUBAJIEHT (HI)

BTUJI

TPUD TUIIaMUH

STUIalneTaT

3TaHOJI

VMOHU3BalUNUA BJIEKTPOpacbIeHUEM c Macc—
CIIEKTPOMe TpuUen

IPOTOUYHO—UHXEKIMOHHEIM aHams3 c Macc—
CIIEKTPOMe TpuUen

MHQpaKpacHad CIeKTPOCKOIMSa C IOpeobpa3oBaHUEM
dypbe

Jac

O— (7-azabenzorpuasoj—1-mia)-N,N,N",N'-
TeTpaMeTUIIypOHulM—TekcadpTopdochaT

BHCOKOS@@GKTMBHaH KMOKOCTHAaA xpomaTorpa®MH



HRMS

IPA
IPAC
i—-PrOH
IT
K2COs3
K3PO4
KOAcC
J
LC-MS
LiAlH4
LiOH
M

MCC

MT

MeOH

MIMH .

MgS0O4
MI'g
MTBE
H.
Naz2504
NaHCO3
NaHMDS
NaOH
NH4C1
NH,0H
NH40AC
AMP
PdCl: (dppf)
WK

Pd (dppf)Cl2
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MacCC—CIIeKTPOMETPHU A C BHICOKOM
CIIOCOBOHOCTBIO

M3OIIPOIIaHoJl

u3onponmianeTatT

M3OIIPOIIaHoJl

BHYTPEHHAA TeMllepaTypa

KapboHaT KaJusd

dbochaT kKaJgug

aueTaT KaJams

JNTP

pa3pemanmen

KMOKOCTHAaA xpomaTorpa@MH C MaCC—CHeKTpOMeTpMeﬁ

AJIIOMOTUIOPUL JINTU S
TUMOPOKCUL JINTUSA

MOJISPHEIN

MUKPOKPUCTAJJIMUEeCKasa LeJlJInjio3a
MUJIJIU TP aMM

MUJIJIMMOJI SPHEIA

MeTaHOJI

MMHY TH

MUJIJIUIIA TP

cyJiedaT MarHug

Merarepi

MeTUJI—-TPeT—0OYTUJIOBHM >0Up
HOPMaJIb HEIM

cynsdaT HaTpudg

OMKapOOHAT HaTPUA

OuC (TpUMe TUJICWIIWIL) aMUL HaTpusa
TUOPOKCUL HaTpUA

XJIOPUL aMMOHWSA

TUMOPOKCUI aMMOHMUSI

aueTaT aMMOHMUA

AOEPHEM MaTHUTHEM pPesOHaHC

[1,1'-

ouc (mnbernmndocdmuHo ) peppolleH ] ouxjopnaanui (I1)
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PdCl2 (PPh3s) 2 ouc (TpubeHMIdoCchmH) nayyiagndg (11) xjopun
npenapaTuUBHaA BHICOKOBDOdekTUBHA A XUOKOCTHAA
prepHPLC
XpoMaTorpapmusa
rpm J4acTu Ha MUJIJIMOH
RT mimm k. T. KOMHaTHag TeMlepaTypa (23 * 3°C)
HacChll. Ha CHIIle HHBI
SEC CBEPXKPUTHUUECKAA QJIOUIOHaASA XpoMaToIpadmsa
SPE TBephodasHad BKCTpakumA
TEA TPUS TUIIaM/H
TFA TPUPTOPYKCYCHAd KUCIOTAa
THF TeTparuonpodypar
TGA TEepPMOTPaBUMETPUUECKUM aHaJnu?3
tr BpeMs yHOepXUBaHMAI
CBEPXBEHCOKODOOEeKTHUEHAA XMIOKOCTHAaA XpoMaTorpadusd
UPLC-MS 5
C MacCcC-CIeKTpOMeTpMen
(2—mmuukigorekcusipocomuuao—2"',4", 6 ' —TpUUBONIPONINII—
XPhos Pd 1,1"-0Bubenni) [2— (2—
aMMHOB T ) beHwI) Jnajianud (11) xJjopun
XRPD [IOPOWKOBAA PEHTIeHOBCKAaA IMdpaKumAa

AHAJIMTUYECKHUE CIIOCOBBI

1H-AMP

3MepeHrsa MNPOBOOMJIM Ha CIeKTpoMmeTpe Bruker Ultrashield™ 400
(400 MI'1), Bruker Ultrashield™ 600 (600 MI'u), 400 MHz DRX Bruker
CryoProbe (400 MI'u) wmiam 500 MHz DRX Bruker CryoProbe (500 MI'u) c
IpUMeHeHUEeM TPUMETUIJICHUIIaHa B KaueCTBe BHYTPEeHHeI'O CcTaHIapTa WK
ez Hero. XuUMMMUECKMEe CIOBUIU (O—3HaueHU) IpMBEeOEeHE B  pPpNo,
OTCUMTHBAaA OT TeTpaMeTUJICUJIaHa, CIeKTPE Ha CxXeMe pacllellJIeHusd
oBo3HaueHH KakK cuHDJeT (s), nymjaetr (d), TpumeT (£), KBapTeT
(g), MyJBTUILIIET, HepasleJIeHHBe WM 0oJiee IepPeKpPHBAKMMEeCSd CUIHAJE
(m), mMPOKMM cHTHaJN (bs). PacTBOopUTe M IpUBeIeHH B CKOOKax.

UPLC-MS

KoJjioHka: Waters Acquity HSS T3, C18, 1,8 ™M, 2,1x50 MM,
TepMmocTaT npu 60°C. CkopocThb moToka: 1,0 mi/mmu. I'pammeHT: oT 5%
oo 98% B za 1,40 mmH., 3arem 98% B B Teuenme 0,40 mmH., oT 98%
oo 5% B za 0,10 mmH., 5% B B Teuenme 0,10 wmmH.; A=BOoma+0,05%

MYyPaBbMHOM KUCJOTH+3,75 MM NH40Ac, B=auetoHuTpus+0,04% MypaBBMHOMU
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KMCJIOTE . OOHapyxeHme UV/VIS (DAD), ESI (+/-). IuamasoH Macc—
criekrTpoMeTpa: 100-1200 IHa.

B ciayuae npumepor 46, 56, 74, 81, 85 m 87:

KOJIOHKa: Waters Acquity BEH, C18, 1,7 wmxMm, 2,1x50 MM,
TepMocTaT npu 50°C. Pacxom: 1,0 miu/mMmu. I'pammeHT: oT 2% mo 98% B
3a 4,40 vmH., 3areM 98% B B TeueHue 0,75 MmmH., oT 98% mo 2% B 3a
0,04 wmmu.; A=poma+0,1% MypaBbMHOM KMCJOTH, B=aueToHuTpm+0,1%
MypPaBbMHOM  KMCJIOTH. OBbHapyxenue UV/VIS (DAD) , ESI (+/-).
Imana3oH Macc-crnexkTpoMeTpa: 100-1200 Ia.

UPLC-HRMS:

Waters Acquity SDS, C18, 1,7 mMxM, 2,1x50 MM, TepmMoCcTaT IIpHU
50°C. TIpammedT: oT 5% pmo 98% B =3a 7,50 MmH., 3arem 98% B B
TevyeHmre 0,40 wmH., oT 98% mo 5% B =2a 0,15 mMmH.; A=BOoIma+5> MM
NH40H, B=aueToHuTpmi+5 MM NH40H. O6HapyxeHme UV/VIS (DAD), ESI
(+/-) . IOmamasoH macc—-crnekTpomerpa: 100-1200 Ja.

HPLC-MS

Kojsionka: Waters Symmetry C8, 3,5 MM, 2,1x50 MM, TepMocTaT
npu 50°C. CropocTb moToka: 1,0 MJI/MUH.

I'panvenT: or 10% mo 95% B 3a 2 MuMH., 3arTeM 95% B B TeueHHUe
1 Mmu., orT 95% mo 10% B 3a 0,5 mmu. 10% B B TeueHume 0,50 MMH.;
A=pogma+0,1% TFA, B=aueroHurpmia+0,1% TFA. ObHapyxenue UV/VIS
(DAD), APCI (+). ImanasoH Macc-cHekTpoMeTpa: 100-1200 Ia.

VsMepeHre BeJIWUYMHE BpPAlleHUSI IJIOCKOCTM IIOJSpMSBaliMM CBeTa

BeqmumHy BpalleHUsa ILJIOCKOCTM IoJdpu3aluy CBeTa WM3MEepSaIn C
IpUMMeHeHeM TIoJidpuMeTpa Perkin Elmer cepum PE241 W 5325,
paboranmero nOpu 589 HM C I[IpMMEHEHMEM XJiopodopMa B KadecCTBe
PacTBOPUTEIIA.

CIIOCOBHE OUMCTKHU

prepHPLC

Gilson GX—-281, HacocwH 331/332.

KoJjionka: Waters Sunfire €18, 30x100 MM, 5 wMrM. CKOPOCTBL
norora: 30 MI/MMH.

[lonBmxHasa ¢aza: Boma (comepxamas 0,1% TFA) ¥ alLeTOHUTPWUI
(cmoco® 1la).

W :

KojioHka: X-Bridge C18, 30x50 MM, 5 mxM. CKOpOCTb IOoToOKa: 75
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MJI/ MUH .

IlonemxHasa o¢aza: Boma (comepxamasd 5 MM NH4O0H) M aleTOHUTPUII
(cmoco® 1b).

dBum—-xpoMaTorpadmss ¢ HOpPMaJILHOM Gason

Teledyne ISCO CombiFlash

Kosionka: Redisep Rf nma ¢usm-—xpoMaTorpadmm C CcuUIMKaTeJIeEM.

MomBuwxHasa Gasa: LMKIJIOTekcaH/EtOAc (crnoco® 2a) wmiam DCM/MeOH
(cmoco® 2b) .

Biotage Flash-Master II

KoJjioHka: TMOpelBapUTeJIbHO 3alloJIHeHHad CcuiIMkarejgem 60 (40-63
MKM), oT Merck.

IIomewxHasas dpasza: DCM m MeOH (comepxammit 7,3 MM NH30H) (crnoco®
2¢c) .

dsum—xpoMaTorpadmusa ¢ obpalmeHHOM basom

Teledyne ISCO CombiFlash

KoJsioHka : Redisep Rf Gold C1l8 nJjs BHICOKOXUIOKOCTHOMN
XpoMaToTrpadum, IIpeldBapUTeJIbHO 3BalloJIHEHHEE KOJIOHKM Ha 15,5 1, 50
r mau 240 o, 20-40 mxMm, 100A.

IlonBmwxHasa dasa: BoIa M alleTOHUTPMJ (comepxamun 7,3 MM NH4O0H)
(cioco® 3a) wmam Boma (comepxamasa 0,1% TFA) M alueTOHUTPWMI (crocod
3b).

Mpumvep 1: 2—aMmHO-N- ( (1r, 4R) —4—TUOPOKCULUKIIOTeKCUJI) —5— (4—
((1R,58)-3-(1- (MeTMJICYJIbQOHWII) IUIIePUINH—4-1JI) —3—

azadbunmukio [3.1.0]rexkcad—1-mi) QeHMII) HUKO TMHaMMUI

. N3
. S = D
K]
O
B pacTBoOpP COoJIn TFA " 5-(4-( (1R, 58)-3-
azabuumkio [3.1.0]rekcad—1-wmi) pednir) —2—ammuaHo—N—- ( (1r, 4R) —-4-

I‘I/I,JIpOKCT/ILI,MKJ'IOI'eKCMJ'I) HMKOTHMHaMIMIa (HpOMG?KyTOT{HOI‘O COeIMHEHNA 1a,

80 MT, 0,158 MMOJIb ) B DCM (4 MJI) nDodaBJIgIN 1-
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(MeTuIICYyJIbOOHMII) Iunepuani—4-ous (30,8 w™mr, 0,174 w™vmosib) wu  AcOH
(0,018 ™y, 0,316 MMOJIE) B aTMochepe a3oTa IIpM K. T. PeaKUMOHHY
cMechb IepeMemuBagu nOpu 45°C B Teuenme 30 wMmH. JobaBiaasm
TpralueTokcuboporuopmun Hartpud (84 wmr, 0,395 MMOJIB) IOpM K. T. U
PeaklUMOHHYID CMeCh IepeMemrBaau nopu 45°C B TeueHme 1 u. 3Barem
PeakKUMOHHYI CMeChb pas0aBJiAJM HacCHI. BOOH. pacTBopoM NaHCOs wu
cMemvBaamu ¢ EtOAc. TlocJjsie pasnesieHuMsa ¢as BOOH. CJIOV  CHOBA
DKCTparuporaau ¢ rnoMomein EtOAc. OOBeOMHEeHHEIE OpTaHUUeCKue CJIoOUu
IIPOMEIBAJIM COJIEBHIM PAaCTBOPOM, BHCYIMBaIM Hand MgSQOs4, OOMILTpOBaIM U
KOHLEHTPUPORBAJM MPpY IOHMXEHHOM HaBJIeHMM. HeOoUuMmeHHHM OPOOYyKT
ouMmaJiM C IIOMOMBI XpoMaToTrpaduu C HopMajbHOM Gaszsom (cmocob 2b) c
[IOJIydeHMeM YyKas3aHHOT'O B 3aloJIOBKe COeIMHeHUs B BuIe OeCLBeTHOTIO
TBEpPIOT'O BemecTBa. 1H AMP (400 MI'um, DMSO-d6) & 8,39 (d, 1H),
8,31 (d4, 1H), 8,11 (4, 1H), 7,59 (d, 2H), 7,24 (d, 2H), 7,12 (s,
2H”H), 4,58 (d4, 1H), 3,80-3,63 (m, 1H), 3,45-3,36 (m, 4H), 3,15
(dd, 1H), 2,89-2,83 (m, bH), 2,65 (dd, 1H), 2,35-2,29 (m, 1H),
1,98-1,81 (m, 7H), 1,57-1,18 (m, 8H), 0,83-0,70 (m, 1H). (UPLC-
MS) tz 0,49 mvmu; ESI-MS 554 [M+H]".

[TpoMexy ToUuHOEe coegMHeHne la: 5-(4-( (1R, 5S)-3-

azsabuumukio [3.1.0]rexkcad—1-wmi) peHnir) —2—ammuao—N- ( (1r, 4R) —-4-
TUOPOKCULIMKIIOTEKCUII) HUKO TUHaAMUL

B pacTBoOp (1R, 53) —rper-6yTui—-1- (4- (6—aMmHO—-5— ( ( (1r, 4R) —-4-
TUOPOKCULMKIIOTEeKCUII) KapOaMOoWJI) IUPUOVH-3-1JI) QeHWJI) —3—
az’abuumkJo[3.1.0]rexkcaH—3-kapbokcuiaTra (IpOMEXYTOUHOTO
coenuHeHnusa l1lb, 940 mr, 1,55 MMmoJsib) B IOMokcaHe (10 M) pmo®aBjgim
4 M pacteop HCl1 B puokcane (1,55 wi, 6,20 MMOJB) IIPM K. T.
PeaKUMOHHYD CMeCh IepeMemMBaiy npu 65°C B TeueHme 5 u. M 3aTeM
KOHLUEHTPUPORAJIM IIPY I[IOHWXKEHHOM JIaBJIEHUM C TIOJIydeHMeM YKa3aHHOTO
B 3al'0JIOBKe COeIOVHEeHMs B BUIe IMIPOXJOPMAOHOM coJiM. HeobGa3aTeJIBHO
YKa3aHHOEe B 3alOJIOBKE COEeOMHEHME OOIOJHUTEJBHO OUMIaM C IIOMOILIo
prepHPLC (crmoco6 la) c mnojaydyeHumeM coJm TFA 1ocje BHIApMBaHUA
pacTBopuTesyen. (UPLC-MS) tr 0,45 mmu; ESI-MS 393 [M+H]*.

[TpoMeXy TOUHOE coegmMHeHne 1b: (1R, 5S8) —rper-06yTmi—1- (4— (6-

aMrHO—5— (((1lr, 4R) —4-TUOPOKCULUKIIOTEKCWUII) KapOaMOWJI) IUPUIVNH—3—
ni) deHn) —3—azabuumukio[3.1.0] rekcan-3-kapbokcuiarT

B pactrop Z2-amMmHO—5-(4-((1R,5S)-3- (Tper—0OyTOKCUKAPOOHWUII) —3—
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azabuumrio [3.1.0] rexkcad—1-mi) QeHMII) HUKOTHMHOBOM KMCJIOTH
(MpOMeXyTOUHOTO coenuHeHusa 1lc, 630 mr, 1,59 mmosns) B DME (10 M)
nodaBiydaiM TpaHCc—4—-aMMHOUMKJIOTekcaHos (290 wmr, 1,91 wmMosws), HATU
(909 M1, 2,39 MmoOJIB) M N-MeTusmMmopdosmH (0,53 wii, 4,78 MMOJB) IIpH
K. T. PeakUMOHHYI CMeCh IlepeMellMBaJiM B TeueHMe 2 Y., pasz3baBiaiu
HaceIll. BOOH. pacTeopoM NaHCOz M Tpu pasa SKCTparMpoBajiMd C IIOMOULI
EtOAc. OBBenMHEHHEE OpraHnuecKue cJion [IPOMEIB aJIN COJIEBHM
PacTBOPOM, BHCymMBaJIM Hand MgSOs, OQUILBTPOBAJIM ¥ KOHLEHTPUPOBAJIMU
IpM TIIOHVMXEHHOM HaBJIeHUM. HeOUMIeHHHNM OPOOYKT OUMIaJM C IIOMOILIO
prepHPLC (crmoco® la) c IIOJIYVUEeHMEM  YKakzaHHOTO B 3aT0JIOBKE
coenMHeHMSa B Buae OeCIBETHOT'O TBeploro BemecTBa. (UPLC-MS) tr
1,00 vMmu; ESI-MS 493 [M+H]"'.

[lpoMexyToUuHOe coeluHeHre 1c: 2-aMmHO—-5-(4-((1R,5S)-3-(TpeT-

fyToKCcUKapboHMI) —3—azabuumkio [3.1.0] rekcan—1-
WJ1) eHWJI) HUKOTMHOBAaA KMCJIOTa

B PacTBOP (1R, 53) —rper-OyTmii—1- (4—- (6—aMUHO—5—
(METOKCHUKAPOOHWIT) IUPUOVNH—3—WJI) beHMJ) —3—azabuuukiio [3.1.0] rekcau—
3-rapbokcuiara (MpoMexyTOUHOT'O CcoelIMHeHusa 1d, 1,00 1, 2,44
MMOJIE) B THE (15 M) moGapasiau 2 M BomH. pacTBop LiOH (3,66 M,
7,33 MMOJIB) IpPM K. T. PeaKUMOHHYID CMecCh IlepeMemmBaly Ipu 65°C B
TeueHMe 2 Y. UM 3aTeM KOHIUEHTPUPOBaJM IIPpK IIOHMXEeHHOM NaBJIEHUMU.
HeouumeHHEM MNIPOOYKT oOuMmaJM C TIoMombil prepHPLC (cmoco® la) c
IoJIydeHMeM YKa3aHHOTO B 3aroJlIoBKe coemmHeHmsa. (UPLC-MS) tr 0,92
MuH; ESI-MS 396 [M+H]*.

[TpoOMEeXYy TOUHOE coeIMHeHMe 1d: (1R, 5S) —mper-06yTmia—-1- (4— (6-

aMVHO—5— (METOKCUKAPOOHWIT) INPUOMH—3—WJI) QEHWUII) —3—
azsadbuumkio[3.1.0] rekcan—-3-kapbokcuijaT

Paznmenanu palneMrueCcKu TpeT-0yTuiI—1- (4— (6—aMrHO—5—
(METOKCUKAPOOHWIT) IUPUOVH—3—WJI) beHWJI) —3—azadbuuukiio [3.1.0] rekcau—
3-kapbokcuiiaT (IpoMexyTouHoe coeamHeHme le, 13,5 1, 33,0 MMOJB)
C TIOMOWbLI XMpAaJIbHOM IIpelapaTuBHOM SFC (Waters SFC 200, Waters
SFC 200, CHIRALPAK AD-H 5 mMxM, 30 * 250 mM, nomewxHas dbaszsa COz/i-
PrOH, 70:30, ckopocTh mnoToka 120 1v/MMH.; VYOd-meTekuusa opu 278
HM) . VYKaszsaHHOe B 3aloJIOBKe COeOMHEHMe IoJlydYajM B BMIEe TIPA3HO-
BeJIoro TBepIOIT'0 BelleCTBa I[IOCJe KOHLEHTPUPOBAHMA IIPU IIOHWMXEHHOM

oaBJjieHMM . XupaJibHad aHaluTuuyeckad SFC (CHIRALPAK AD-3 3 MKM, 2 *
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100 MM, nompmwxHasg ¢dasa CO2/MeQH+0,1% DEA, 60:40, CKOPOCTBL IIOTOKA
1 min/mMme.; Yd-pmerTexkums npu 274 uMm): tr 2,30 MmuuH., €e=98,6%, [o]p?®
= +90°.

[TpoMexyTouHOe coeIMHeHne le: Tper-0yTniI—1- (4— (6—aMMHO—5—

(METOKCUKAPOOHWI) IUPUINH-3-1JI) beHMJI) —3—azabunmukio [3.1.0] rekcad—
3—-kapbokcuiarT

B pacTeOp TpeT-0yTuUI—-1- (4-0pombeHMIT) —3—
azadbunmukio[3.1.0] rekca—-3-kapbokcuijaTa (IIoJIy4eHHOT O AHaJIOTUYHO
omnmcaHuon B WO 2007/022935) (3,34 10, 9,38 MMOJIE) B IOuOokcaHe (75
MJI) nobarJigim MeTuJI-2-amMuao—5-(4,4,5, 5-rerpametnii—-1, 3, 2-
IMOKCabopoJlaH—2-WJI) HUKOTHHAT ([IOJIYUYeHHEM aHaJIOTMYHO OIMCaHUK B
WO 2012/087938) (3,91 o, 14,1 w™mMOJIL). [HobBarjasimu 2 M BOIOH.
pacTtBOop K2CO3 (9,38 wMiu, 18,8 wMvons) u apgagykT Pd(dppf)Cl: m DCM
(0,766 1, 0,938 MMOJIBE) B aTMochepe as0Ta M CMeChb HarpeBaJu IO
80°C B aTMochepe as0Ta B TeueHMe 18 u. PeaKUMOHHYID CMeCh
pazbapijanan C noMomsilod 150 M BOOEL M TpM pas3a >»KCTpalupoBalin C
noMomein ETOAc. OOBeOMHEHHHE OPTIaHMUEeCKMEe CJIOM IIPOMBBAJIM COJI€BEM
pacTBOpPOM, BHCymMBaigM Han NazS04, OUILTPOBAIM U KOHLEHTPUPORBAJU
IpY TIOHWXEHHOM IaBJIeHMM. HeOouMleHHEM OCTaTOK OUMIal M C [IOMOILI0
XpoMaToTrpadmum C HopMaJibHOM daszoy  (cnocob  2b) C TIIOJIy4YeHMeM
YKas3aHHOTO B 3arloJIOBKe COeOMHEHMA B BUIe IPA3HO-0eJIOTO TBepOoIo
BemecTBa. (UPLC-MS) tr 1,29 MmH; ESI-MS 410 [M+H]'.

[TpuMep 2 2—aMmHO-N-( (1r, 4R) —4-THMOPOKCHULUKIIOTEeKCHUJI) —5— (4—
((1R, 58) -3—mzonponmi—-3—az3abuiukjo [3.1.0] rexkcaH-1-

MJI) PeHMII) HUKO THMHaMM

oML N
T
o A
- MH
P
W
HOY j -
B pactBop comum TFA wm 2-aMmHO—-5-(4-( (1R, 5S)-3-m3onponmji—3-—
azabuumrio [3.1.0] rekcad—1-mi) QeHMII) HUKOTHMHOBOM KMCJIOTH

(MpOoMeXyTOUHOT'O CcoeluHeHusa 2a, 117 mr, 0,259 mMvmonws) B DMF (3 M)
nodaBiiaam TPaHC—4—aMMHOUUKIIOTEKCaHOJa TUIOPOXJIOPUL (39,3 wMr,

0,259 wmmogsis), HATU (148 w™mr, 0,389 wMMmoJiB) U N-MeTMIJIMOPQOJIMH
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(0,085 My, 0,778 MMOJNB) IPM K. T. PeaKIUMOHHYK CMeCHb IIepeMellMBaJiu
opu K. T. B TedeHMe 2 U, U 3aTeM pas30aBjiaJM HaChHI. BOIH.
pacrBopoM NaHCO3 m cmMemmpanu ¢ EtOAc. Ilocsie paspesieHMa ¢as BOIOH.
CJIoM CHOBa SKCTparmpoBamn C IIOMOIIBI0 EtOAc. O0BenMHEeHHEe
OpraHUUeCcKHKe CJIOM IIPOMEBAJIM COJIEBHM PacTBOPOM, BHCYyIMBAJM Hal
MgSOs, OUIBTPOBAJM ¥ KOHLUEHTPUPOBAJM IIPK IIOHWXEHHOM IaBJIEHUN.
HeoummeHHEM NPOOYKT OUMIAaJ M C IIoMombio PrepHPLC (cnoco® la) c
IoJIydeHreM YKa3aHHOTO B 3aT0JIOBKe COeIMHeHMS B BUOE KeJTOTO
TBepOoro BemecTBa. 1H AMP (400 MI'u, DMSO-dé6) & 8,38 (d,1H), 8,31
(d, 1H), 8,11 (4, 1H), 7,58 (d, 2H), 7,23 (d, 2H), 7,12 (s, 2H),
4,58 (d, 1H), 3,82-3,66 (m, 1H), 3,48-3,34 (m, 3H), 3,07 (d,
1H), 2,64-2,55 (m, 2H), 1,96-1,77 (m, b5H), 1,50-1,19 (m, 5H),
1,04 (dd, 6H), 0,75 (dd, 1H). (UPLC-MS) tr 0,50 mmH; ESI-MS 435
[M+H] .

[lpoMexyTOUHOE COEeINMHEHMe 2Z2a: COJIb TFA ©u 2—-aMMHO—5— (4-

((1R, 58) -3-m3onpommi—-3—azabuimkio [3.1.0] rekcaH—-1-
1) QeHUJI) HUKOTMHOBOMW KMCJIOTH

B pacTBOpP MeTUJI-2-aMHO—-5- (4— ( (1R, 5S) —3-u3onponmji—3—
azsabunmukio [3.1.0] rekcad—1-mjI) PeHMJI) HUKOTHUHATAa (MPOMEXY TOUHOT'O
coemuHeHusa 2b, 660 wmMr, 1,22 wMmvoJib) B THE (10 wi) mobaBisaiam 2 M
BOOH. pacTeop LiOH (1,22 ™, 2,44 MMOJL) IOPpM K. T. PeakKUMOHHYIO
CMecChb IepeMelrBaJin npu 65°C B TeueHNe 2 g, " 3aTeM
KOHLEHTPUPOBAJM IPpM IOHMWXEHHOM HaBJIeHUM. HeOouMmeHHHM OIPOOyKT
ouMmaJm C nomomeid prepHPLC (cmoco6 la) ¢ nojJydeHMeM YKas3aHHOTO B
3aro0JIOBKe CcoeIMHeHMsa B BuUIe coJyim TFA. (UPLC-MS) tr 0,37 MmH; ESI-
MS 338 [M+H]*.

[lpoMexyToOUHOEe coeluHeHre 2b: MeTmI-2—-aMrMHO—5— (4-( (1R, 5S) -3~

n3onponuii—3—azabuiumkio [3.1.0] rexkcaH—1-u1J) GeHUII) HUKOTUHAT

B pacTBoOpP MeTuI-2-aMmmuHo—-5-(4,4,5, 5—-terpameTmi-1, 3, 2-
IMOoKCabopoJlaH—2-WJI) HUKOTHHAaTAa (IIOJIYYeHHHN aHaJIOTMUHO ONMCaHUK B
WO 2012/087938) (462 w™Mmr, 1,663 MMOJB) B aleTOHUTpUIIe (7 MI)
nooaBiyaiau (1R, 55)-1- (4-06poMbeHMIT) —3—U3OIPOINII—3—
azsadbuuukio [3.1.0] rekcaH (IpoMexyTOuHOe CoenumHeHue 2c, 466 wr,
1,66 MmoJib), 2 M BomH. K2CO0s3 (1,66 ™I, 3,33 MMOJBb) ¥ aOdyKT
PdClz: (dppf) m DCM (67,9 wMr, 0,083 MMOJIB) IOPpU K. T. PeakKUMOHHY

CMeCh 3aKpHBaJIM W IIogBepIralit OOJIYUEHHUID B MVKPOBOJIHOBOM peaKTOope
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npu 120°C B TeueHme 10 MMH., 3aTeM OXJaxoallM, OQWUILTPOBAaJIM Uepes
LeJinuT, pasz30aBj4djM HacHm. BOOH. pacrtBopoM NaHCO3 m cMemmpain cC
EtOAc. Ilocse pazspejieHusa Gas BOOH. CJIOM CHOBa BKCTpalMpoBalM C
noMomein ETOAc. OOBeOMHEHHBE OpraHMUeCcKMe CJIOM IIPOMBIBAJIM COJIE€BEM
pPacTBOPOM, BHCymMBaJM Han MgS0s, OQUILTPOBaJM M KOHLEHTPUPOBAJIU
IpM [OHWXeHHOM IaBJIeHMM. HeOuMlleHHHM [NPOIOYKT I[IpUMeHsaIu 0e3
OOIOJIHUTEeJIbLHOM oumMcTku. (UPLC-MS) tgr 0,62 mmH; ESI-MS 352 [M+H]*.

[TpoMEeXy TOUHOE coenMHeHue 2C: (IR, 5S)—-1- (4-6pomMmbeHMI) —3—

nsonponmi—3—azabuuukio[3.1.0] rekcaH

B pPacTBOpP (IR, 5S)—-1- (4-6pomMbeHMIT) —3—
azabunmkiio[3.1.0] rekcaHa (moJiyueH aHaJIOTMYHO onmMcaHuio B WO
2007/022935) (525 wMr, 2,21 MMOJIb) B alleTOHUTPUJIE (10 wi1)

nobaBagaau 2-muomnpomnan (0,420 wia, 2,65 MMmosib) um KoCOsz (609 wmr,
4,41 wMMOJIB) IOpM K. T. B aTMocdepe as0Ta. PeaKIMOHHYK CMECH
rnepeMemmeasgmu npu 65°C B TeueHme 3 u., 3areM pas30aBISJM C [IOMOIMLI
EtOACc ® cMemmBaJgM C  HaCHI. BOIH. pacTBOopoM NaHCOs. Ilocae
pa3znesieHusa Qa3 BOIH. ©¢aszy »BKCcTpaluposalu ¢ nomomsilo EtOAcC.
OObeOMHeHHEE OpTlaHUUYeCKMre CJIOM I[IPOMBEIBAJIM COJIEBEIM pPacTBOPOM,
BHICYLIIMBAJIA Han MgSOQq, buiis TPOBATIN " KOHLEeHTPUPOBAaJIN npu
T[IOHVMKEHHOM  IaBJIEHUU C [IOJIyUYeHMEeM  YKa3aHHOTO B 3aT'0JIOBKE
COeIMHEHMS B BUIOEe TPA3HO—-0eJIOTO TBepHmoro BemecTBa. (UPLC-MS) tr
0,72 mmH; ESI-MS 280/282 [M+H]".

[TpuMep 3: 5-(4-((R)-1-(2-okca—-6—azacnupo [3.3] renTaH—6—

W) 2TWJI) peHmI) —2—ammuHo—-N- ( (1r, 4R) —4-

TMIOPOKCHUIMKIIOTEKCHUII ) HUKO THHaMMI

HaM L ML
HoOf
3\3 "'}l‘M f:f;‘fjk.n,_%’ P «"'"T:'g-.‘” X|' w"'{::l
e G I R
i l 8] e .f;;;iii-u,u - M-
o T - ”
HO S
B pPacTBoOpP (6—aMmHO-5—(((1r,4r)-4-
TUOPOKCULIMKIIOTEeKCHUII) kKapaMouJl) IUPUONH- 3-1JI) OOPOHOBOM KV CJIOTE

(MpoMeXyTOUHOTO CcoeluMHeHusa 3a, 300 mr, 0,645 MMOJIBE) B [OMOKCaHe
(5 MJI) no6aBJIAIIN (R)—6—(1-(4—-OpomMbeHNII) DTWUJI) —2—0KCa—6—
azs’acnmpo [3.3]renTaH (IpOMeXyTOUHOe coenumHeHue 3b, 420 wmr, 0,774
MMOJIB ) , PdClz (dppf) (23,6 wMr, 0,032 MMOJNIBE) M 2 H. BomH. NaOH

(0,645 My, 1,29 mMMOJIB) B aTMochepe aszoTa IIpUM K. T. PeaKUMOHHY
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cMech TIepeMemmBaiy npu 80°C B TeueHMe 2 u., 3aTeM pas30aBISIU C
nomomeid ETOAc m Bomu. Ilocjie »OByX CTaIuM »SKCTpakKUMM C IIOMOIEBIO
EtOAcC opraHuMUecKMe CJIOM IIPOMEBAaJIM HACHII. BOIOH. pacTeBopoM NaHCO3 m
COJIEBEIM pacTBOpPOM COOTBETCTBEHHO, BEICYIIMBAJIN Hano MgSQas,
b TpOBANIM u KOHLIEHTPUPOBAaJIN npm [IOHMXEHHOM OaBJIeHUN .
HeouumeHHH) NOPOIOYKT pacTBopsaldu B MeOH u [OponyckalM depes
KapTpUIX C CHUIMKaTreJleM M THOJIOM (3arpy3ka 500 MI; NOpeIBapMUTEJBHO

3aloJIHEHHHY C ToMombio MeOH) @mJsg ymajleHMsa Dajjamnusa. OuiabsTpaT

KOHIIEHTPUPOBAJM IIPY  NOHMXEHHOM IaBJieHur. OCTAaTOK OuMmaan C
IIOMOMEBID  XpoMaToTpadum C  HOpMaJIbHOM  dpasoun (cmoco®  2Db) c
[IOJIy4deHVeM YKa3aHHOTO B 3aT0JIOBKE CoenMHEeHU S B BUIE

KOPUYHEBATOI'O TBepHoro Bewmectea. 1H AMP (400 MI'm, DMSO-d6) O
8,37 (4, 1H), 8,27 (4, 1H), 8,09-8,14 (m, 1H), 7,57 (bs, 2H),
7,33 (bs, 2H), 7,12 (bs, 2H), 4,54-4,58 (m, 1H), 4,51-4,66 (m,
3H), 3,55-3,81 (m, 1H), 3,35-3,54 (m, 2H), 3,20-3,24 (m, 1H),
3,20-3,27 (m, 2H), 3,15 (bs, 1H), 1,78-1,91 (m, 4H), 1,14-1,41
(m, 5H), 1,11 (bs, 3H). (UPLC-MS) tr 0,45 mvmu; ESI-MS 437 [M+H]*.

[TpoMexy ToOUuHOE coegmMHeHne 3a: (6—aMmHO—-5-( ((1lr,4r)—-4-

TUOPOKCULUMUKIIOTEKCIUII) KapBaMOouJl) IUPUOVH- 3—1JI) OOpOHOBaAd KUCJIOTA.

B pacTBoOpP 2—aMHO—-5-0poM—N—( (1r,4r)-4-
TUOPOKCULIMKIIOTEKCUII) HUKOTHUHaM1Oa ([IPpOMeXyTOUHOT'O COoeluMHeHud 3C,
1,00 T, 2,67 MMOJIE ) B OMOKCaHe (25 MJI) nofaBJISaiIn
fuc (mnHakoJaTo) onudop (0,815 r, 3,21 mMmoisw), PdCl:(dppf) (0,098 1,
0,134 mmosb) m KOAc (0,525 1©, 5,35 mMMoJiBE) B aTMochepe aszsoTa IIpU
K. T. PeakUMOHHYK CMeChb IepeMemuBaiam npu 80°C B TeueHue 18 u.,
oxXJlaXIalyv, OMIbLTPOBAJIM UYepe3s CJIOM LellMTa U KOHIEeHTPUPOBAaJIM IIpHU
I[IOHVDKEHHOM  IaBJIEHUU C [IOJIyUYeHMEM  YKa3aHHOTO B 3aT0JIOBKe
COeOVHEHWS (MMHaKOJIaTOBEM CJIOXHEI 30UpP TUOPOJIN30OBAJICHA npu
YCJIOBUSAX peakuuy) B BHYIOe HEOUMIIEHHOI'O KOPUYHEBATOI'O TBEpOOI'O
BemecTBa, KOTopoe IMNIpUMeHAJM ©06e3 »OONOJIHUTeJbHOM ouncTku. (UPLC-
MS) tr 0,32 mmu; ESI-MS 280 [M+H]*.

[lpoMexyTouHOe coenuHeHre 3b: (R)—-6—(1-(4-0poMPeHMII) 3TUII) —2—

okca—-6—aszacnupo [3.3]renraH.
B pacTtBOpP (R)—1- (4-BpoMbeHMJI) 3TaHaM/Ha (0,216 ™I, 1,499
MMOJIBE) B DMFE (7 ™) g»pobarBasam DIPEA (0,524 wi, 3,00 MMOJB) ™M

3, 3-6uc (6poMMeTuJI) okceTaH (439 Mr, 1,80 mMMoJB) B aTMochepe aszoTa



6l

npu K. T. PeaKUMOHHYI CMechb MepeMemvBaiy npu 100°C B TeueHue 5
., oxJaxiaJgu M pasbaBaaau Bomow u EtOAc. Ilocje pa3nejeHuda odas
BOOHEIM CJIOV IBaXOHE 5BSKCTparvpoBaiM C HoMmombld ETLOAC M OOBeOMHEHHEHE
OpraHMUecKMe CJIOM IIPOMEBAJIM COJIEBEIM pPacTBOPOM, BHCYIIMBAJM HAL
MgSQO4, OGUIBTPOBANM M KOHLEHTPUPOBAJIM I[IPM I[IOHMWXEHHOM HOaBJIEHUM C
[IOJIYyYEeHMEeM YKasaHHOTO B 3al'0JIOBKe COeIMHEeHMA B BUIOE XeJITOTO
MacJjia, KOTopoe MNpMMeHAJM 0e3 NONOJHUTeJbHOM oumucTku. (UPLC-MS) tr
0,52 mmH; ESI-MS 282/284 [M+H]".

[lpoMexyTOUHOE CcOoeIMHeHMre 3C: 2—-aMmHO—-5-0poM—N-( (1r,4r)-4-

TUIPOKCULIMKIIOTEKCUII) HUKO TUMHaMU .

B pacTBOp 2-aMUHO-5-OpPOMHMKOTMHOBOM KMCJOTH (2,00 1., 9,22
MMOJIBE) B DMF (30 wi) poGaBIanM TpaHCc—-4-aMMHOUMKJIOTekcaHoJ (1,68
r, 11,1 w»mosaws), HATU (7,01 r, 18,4 wMvmoIb) ¥ N-MeTHIMOPQOJIMH
(4,05 My, 36,9 mMmoJb) nOpu kK. T. IlocJjie IrepeMemMBaHUA B TeUeHHe 2
U, pPeakUMOHHYK CMechb pasfaBjaiuM ¢ [noMombpr ETOAC M Haceml. BOIH.
pacTBopa NaHCO3:. BomHyn ©O¢asy nOBa pasa 5»HKCTparvpoBaM C IIOMOIMBO
EtOAcC. OBBemMHeHHEEe OpTaHudueCKMe CJIOM BHCymmMBaJauM Haln MgSOg,
OMIIBETPOBAJIM ¥ KOHILIEHTPUPOBAJIM IIPU IIOHMXKEHHOM HOaBJieHuM. OCTaToOK
ouMmaJiM C I[IOMOWmBI XpoMaToTpaduu C HopMaJjibHOM Gaszom (cnocob 2a) cC
[IOJIYYEeHMEM VYKa3aHHOT'O B 3al'OJIOBKe COeIMHEHMA B BUIEe XeJITOT'O
TBepOooro BemecTBa. (UPLC-MS) tr 0,62 Mmu; ESI-MS 314/316 [M+H]*.

[Ipumep 4: 5-(4-((S)—-1-(2-okca-6—azacmupo[3.3]renTad—6—

W) 2TWJI) deHmi1) —2—ammuHo—-N- ( (1r, 4R) -4-
TUOPOKCULIUKIIOTEKCUII) HUKOTUHAMNU

HoN LN,

o,

N J/ =1 r

YKaszaHHOe B 3aI'0JIOBKE COeIIMHEeEHNE I1oJIy4yajim criocobowm,

aQHaJIOTUYHEIM o4 5-(4-((R)—-1-(2-okca—-6—azacnupo[3.3] renrau—6—
WJI) 2TWJI) QeHmI) —2—ammuHo—N- ( (1r, 4R) -4-

TUOPOKCULMKIIOTEKCHUII) HUKOTMHaMIIa (mpumepa 3), 3a MCKJIIOUEeHVEM
TOTO, uTo NIPUMEH AJIN (S)—6—(1-(4—-OpoMbeHNII) DTWUJI) —2—0KCa—6—

azs’acnmpo [3.3]renTaH (IpoMexyTouHoe coenmHeHue 4a) BMecTO (R)-6-
(1-(4—-OpomMbeHMII) 5TUJI) —2—-0KCa—6—asz3acnupo [3.3]renraHa

(IpOMeXyTOUHOTO coenuHeHusa 3b). 1H AMP (400 MI'u, DMSO-d6) & 8,37
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(d, 1H), 8,27 (4, 1H), 8,09-8,14 (m, 1H), 7,57 (bs, 2H), 7,33
(bs, 2H), 7,12 (bs, 2H), 4,54-4,58 (m, 1H), 4,51-4,66 (m, 3H),
3,55-3,81 (m, 1H), 3,35-3,54 (m, 2H), 3,20-3,24 (m, 1H), 3,20-
3,27 (m, 2H), 3,15 (bs, 1H), 1,78-1,91 (m, 4H), 1,14-1,41 (m,
5H), 1,11 (bs, 3H). (UPLC-MS) tr 0,45 mMmu; ESI-MS 437 [M+H]*.

[IpoMexyTOouHOe coenuHeHme 4da: (S)-6—(1-(4-0OpoMbeHWII) 2TMUII) —2—

okca—6—azacnupo [3.3] renrtaH

YKaszaHHOe B 3aT'OJIOBKe CoeIIMHeHNe I1oJryyaiin criocobowm,

aHaJIOTUYHEIM o4 (R)=6—(1- (4-OpoMPeHWUII) 5TUJI) —2—0KCa—6—
azs’acnmpo [3.3] renTaHa (MpoMeXxy TOUHOT'O COeIVHEHU A 3b), 3a
VUCKJIIOUEHEM  TOTO, UTo IPpUMeH AJIU (S)—-1- (4-6poMbeHMJI) 3TaHaM/NH
BmMecTOo (R)-1-(4-6pombeHmit)zTanaMmmHa. (UPLC-MS) tr 0,55 mmuH; ESI-

MS 282/284 [M+H]*.
[MpuMep 5: 2—aMmHO-N-( (1r,453) —4-THMOPOKCULMKIIOTEeKCUII) —5— (4—
((1S, 5R) -3- (3—MopdosmHOonponui) —3—az3abuumkio [3.1.0] rekcan—1-

MJI) PeHMJI) HUKO THMHaMM/ I

B PacTBOP CoJIn TEFA u 5-(4-((1S,5R)-3-
azsadbunmkio [3.1.0]rexkcad—1-mi) peumir) —2—ammHo—N- ( (1r, 4S)—-4-
TUIPOKCULIMKIIOTEeKCUII) HUKOTHUHaM/Oa ([IpOMexyTouHOT'O coenuHeHusa b5Sa,
70 M7, 0,138 MMOJB) B aleToHUTpMIe (3 M) »OoBaBiasaiam KoCOs (47,7
M, 0,345 wmoab) u  4-(3-Opomnponmi)mopdpormH (47,9 wMmr, 0,166
MMOJIL) IpPM K. T. PeaklUMOHHYI CMeCch IepeMemmBagn opu 65°C B
TeueHMe 2 UY. 3aTeM pPeaKUMOHHYK CMeChb pas30aBJjisajM HacCHI. BOOH.
pacTBopoM NaHCO3 m cMemmpaau ¢ EtOAc. Ilocne pasneseHusa ¢as3 BOIOH.
cJIon CHOBa SKCTparmpoBan C TIOMOIIBI0 EtOAc. OBBeOVHeHHEe
OpTaHMUYeCcKHMe CJIOM TPOMHEBAJIM COJIEBHM PacTBOPOM, BHCYIMBAJM Hal
MgSOs, OUILTPOBAJNM ¥ KOHIUEHTPUPOBAJIM IIPM IIOHMXEHHOM IaRBRJIEHUU.
HeounmeHHHM NPOOYKT OUMIMaJM C IIOMOmbio prepHPLC (cnoco®6 la) c
IIOJIydeHMEM YKa3aHHOTO B 3aT0JIOBKe COeIMHEeHMSA B BUIOE XeJITOTO
TBEepIOI'O BemecTBa. 1H AMP (400 MI'um, DMSO-d6) & 8,38 (d, 1H),
8,31 (d4, 1H), 8,11 (4, 1H), 7,58 (d, 2H), 7,22 (d, 2H), 7,12 (s,
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2H), 4,58 (4, 1H), 3,82-3,67 (m, 1H), 3,61-3,50 (m, 4H), 3,41
(s, 2H), 3,05 (4, 1H), 2,48-2,24 (m, 9H), 1,93-1,76 (m, O5H),
1,61 (m, 2H), 1,46-1,17 (m, ©6H), 0,76 (dd, 1H). (UPLC-MS) tr 0,40
MuH; ESTI-MS 520 [M+H]*.

[IpoMexyTOUHOEe coenMHeHue 5a: 5-(4-((1S,5R)-3-

azsadbuumukio [3.1.0]rexkcan—1-wmia) peuni) —2—ammHo-N—- ( (1r, 4R) —4-
TUIPOKCULMKIIOTEKCUII) HUKO TMHAaMML

B pPacTBOpP (1S, 5R) —mper-6yTmi—-1- (4- (6—ammHO—-5—- ( ( (1r,4S) -4~
TUIPOKCULIMKIIOTEKCUII) Kap®aMoWJl) IUPUONH-3-WJI) eHUJI) —3—
az’abuumkJio[3.1.0] rekcaH—3-kapbokcuiara (IpOMEXY TOUHOT'O
coenuHeHus 5b, 1,18 r, 1,95 mMmoJsis) B IOMokcaHe (10 M) po®aBjaim
4 M pactBop HC1 B 1gwmokcaHe (1,95 wMiu, 7,78 wMMOJB) IHOpM K. T.
PeakKLMOHHYID CMeCh IlepeMelMBau Opu 65°C B TedeHMe 5 U. U 3aTeM
KOHILEHTPUPOBAJIM IIPM TIOHMXEHHOM HOaBJIEHMM C TIOJIYyUYeHMEM YKa3aHHOTO
B 3aT0JIOBKEe COeIMHEeHMS B BUIEe IUIPOXJIOPUAHOM CcoJiM. Heo®a3aTelIbHO
NIPOOYKT IOIOJIHUTEJIEHO OuMmmaluM c noMombi prepHPLC (cnoco® la) c

[IOJIYVUEHMEM VYKa3aHHOTO B 3aroJIOBKe COeIMHeHMS B Bumoe coyim TFA

IIoCJle BHIIApMBaHMA pacTBopuTeser. (UPLC-MS) trg 0,45 wmmH; ESI-MS
393 [M+H]*.

[TpoMexy ToUuHOe coeImMHeHne 5b: (18, 5R) —mper—-06yTUi—1- (4— (6-
aMMHO—5-( ((1r,4S) —4-TUIPOKCULUKIIOTEKCUII) KapOaMOuJl) IUPUINH—3—

ni) eHn) —3—-azabuuukio[3.1.0] rexkcaH-3-kapbokcuiaT

YKasaHHOe B 3aTOJIOBKEe CoeIMHEHNE IoJIyJdann criocoboM,
aHaJIOTMUHBEIM [OJIS (1R, 58) —mper-6yTmi—-1- (4— (6—ammHO—-5— ( ( (1r, 4R) -4~
TUOPOKCULMKIIOTEKCHUII) KapOaMOoWJI) IUPUOVH—3-1JI) beHnJI) —3—
az’abuumkJio[3.1.0] rekcaH—3-kapbokcuiara (IpOMEXY TOUHOT'O
coenmHeHuda 1b), 3Ba MCKJIOUEHMEeM TOT'O, YTO IPUMMEHAJIM 2—aMUHO—5— (4-

((1S,5R) -3- (TpeT-O0yTOKCUKAPOOHWII) —3—a3abuumukijo[3.1.0] rekcan—1-

MJI) PeHWII) HUKOTMHOBYIO KMCJIOTY (MmpoMeXxy TOUHOE coegmMHeHne 5¢)
BMECTO 2—aMmHO—-5- (4—- ( (1R, 5S) -3- (TperT-OyTOKCUKaAPOOHWII) —3—
azabuumrio [3.1.0] rexkcad—1-mi) QeHMII) HUKOTHMHOBOM KMCJIOTH
(MpoMexXyTOUHOTO coemmHeHmus 1lc). (UPLC-MS) tr 1,00 mMmH; ESI-MS 493
[M+H] .

[lpoMexyTOUHOe coenuMHeHue 5bc: 2-aMMHO—5—(4-((1S,5R)-3-(TpeT-

OyTOKCUKapOoHMI) —3—azabuumkio [3.1.0] rekcau—1-

W) PeHUJI) HUKOTHMHORBRASA KUCJIOTa
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YKazaHHOE B 3aTOJIOBKE coenMHeHUe IoJIy4dan criocoBoM,
aHAJIOTMYHEM 1Jia  2—aMrHO—5— (4-( (1R, 53) —3- (Tper—0yTOKCUKAPOOHWIT) —
3-azabunukio [3.1.0] rexcad—1-mJ) peHNUII) HUKOTUHORBOM KMCJIOTH
(IPOMEXYyTOUHOTO  COeOMHEHUSA 1lc), 3a MCKJIOUEeHMEM  TOTOo, uTo
[IPMMeH AJIU (1S, 5R) —rper-6yTui—1- (4- (6—aMMHO—5—
(METOKCUKAPOOHUI) IUPUIONH—3-1JI) beHMJI) —3—azabunmukio [3.1.0] rekcad—
3-kapbokcuylaT (IpoMexyTouHoe coenmHeHme 5d) BmecTto (1R,5S)-Tper—

OyTmi—-1- (4— (6—aMMHO—5— (METOKCUKaAPOOHWII) IMPUIVH—3—1JI) QeHUJI) —3—

az’abuumkIo[3.1.0] rekcaH—3-kapbokcuiara (IpOMEXY TOUHOT'O
coenuHeHusa 1d). (UPLC-MS) trg 0,92 mMmmH; ESI-MS 396 [M+H]T.
[TpoMeXy TOUHOE coeIMHeHne 5d: (18, 5R) —mper-06yTmi—1- (4— (6-

aMVHO—5— (METOKCUKAPOOHWIT) INPUAONH—3—WJI) QeHWUII) —3—
az’abuuukJio[3.1.0]rekcaH—3-KapBOOKCUJIAT

Pazpgesdanm paleMrueCcKum Tper-0yTmiI—-1- (4— (6—aMMHO—5—
(MeETOKCHUKAPOOHWIT) IUPUOVNH—3—WJI) beHWJI) —3—azabuuukiio [3.1.0] rekcau—
3-kapbokcuiiaT (IpoMexyTouHOoe coenmHeHme le, 13,5 1, 33,0 MMOJB)
C TIOMOmMbBK XMpaJIbHOM NpehapaTuBHOM SFC (CHIRALPAK AD-H 5 MM 30 *
250 wMM, mnomBmwxHas dasza CO02/i-PrOH, 70:30, ckopocTh moToka 120
T/MUH. ; YO-meTeKUMA npu 278 HM) . YKaszaHHOe B 3ar0JIOBKE
COoeOMHEHMe IIOoJIydaJiMd B BUIe IPA3HO—-0eJIOTO TBEPOOT'O BelleCTBa IIOCJe
KOHLIEHTPUPOBaHUSA npu TIOHVKEHHOM DaBJICHUN . XupajbHad
aHaJmMTHuueckas HPLC (CHIRALPAK AD-3 3 MM, 2 * 100 MM, HOOIOBMXHAaS
basa CO02/MeOH+0,1% DEA, 60:40, CKOpOCTbL IIOTOKa 1 MI/MUH.; Yo—
meTekuMd npu 274 uMm): tr 2,90 MmH., ee=98,7%, [o]p?® = -87°.

Ilpumep 6: 2-aMmMHO—-5—(4-((1R,5S)-3-(1, 3—oudpTopnponaH—2-wmJ) —
3—azabunmkio [3.1.0] rexkcaH—1-myu) denny) -N- ( (1r, 4R) -4-

TMOPOKCHULIMKIIOTEKCHUII ) HUKO TMHaMMI

HEN e N.;;-w,\
C}Y i,wm ((:;ﬁ-L.‘_k P
= Ty
L
HQO/ N
{ F
F
B pacTBoOpP COJn TFA u 5-(4-( (1R, 58)-3-
azsabuumkio [3.1.0]rexkcad—1-wmi) pedHnr) —2—ammuaHo—N-( (1r, 4R) —-4-

PMHpOKCMHMKHOPeKCMH) HMKOTHMHaMIMIa (HpOMG?KyTOT{HOI‘O COeIIMHEHNA la,
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70 M, 0,138 MMmoJb) B aueToHUTpMIe (3 M) nobaejadaiau KeCOs (38,2
MT, 0,276 w™MoJb) ¥ 1, 3-IUOTOPIPONAH-2-MITPUOTOPMETAHCYJIEQOHAT
(MpOMeXyTOUHOe CcoenmMHeHue 6a) (37,8 wMr, 0,166 MMOJB) IIpUM K. T.
PeakKUMOHHYK CMeCh IIlepeMellMBajM IIpM K. T. B TedeHue 1 Y., 3aTeM
paszfaByigJM HacCHIl. BOOH. pacTBopoM NaHCO3 m cmemmpaiu ¢ EtOAc.
[locsie pasnesieHua ¢as BOIOH. CJIOM CHOBa DBKCTparMpoBaliM C IIOMOIBIO
EtOAcC. OOBbeIVMHEHHEE opraHmueckue cJIon [IPOMEIB aJIn COJIEBEIM
PacTBOPOM, BHCYMMBaJIM Hal MgSQOs4, OMUILTPOBAIM U KOHIEHTPUPOBAJU
IpY TOHMXEeHHOM IaBJIeHMM. HeouumeHHEM OIPOOYKT OUMIMAaIM C IIOMOILI0
prepHPLC (crmoco® la) c IIOJIYVUEeHMEM  YKakzaHHOTO B 3aT0JIOBKE
coemuHeHus. 1H AMP (400 MI'n, DMSO-de6) & 8,41 (d, 1H), 8,37 (d,
1H), 8,18 (s, 1H), 7,62 (s, 2H), 7,35 (d, 1H), 7,25 (m, 3H),
4,64 (d, 3H), 3,74 (m, 4H), 2,89 (d, 4H), 1,87 (t, 5H), 1,34 (m,
6H), 0,82 (s, 1H). (UPLC-MS) tr 0,68 MmH; ESI-MS 471 [M+H]"'.

[TopOMEXY TOUHOE COeOUMHEHNE ba: 1, 3—oudpToprnponaH—2—

WITPpUOTOPMETAHCYJIEQOHAT

B pacteop 1,3-mudropnponaH—2-ojyga (300 mr, 3,12 mmoisisz) B DCM
(8 ™) gpobamBjggsmm DMAP (26,7 wMr, 0,219 sMmosns) m TEA (0,522 wi,
3,75 w™MMoOJIB) B aTMochepe asoTa OpM K. T. PeakKUMOHHYK CMEeCh
oxJjlaxmagu mno 0°C u [oBaBJdAaM TpUOTOPMETAHCYJEGOHOBHM aHTUIPUI
(0,630 My, 3,75 Mmouib) . Iocisie nepeMmemmbBaHusa npu 0°C B TeueHme 60
MMH. M IOpM K. T. B TeueHMe 3 Y. pPeaKUMOHHYI CMeChb pa3baBJigu C
nomMomesio DCM. OpTaHMUeCKMM CJIOV TIIPOMBIBAJIM BOIOM, IOBaXIH BOIH.
PAacTBOPOM JIMMOHHOM KMCJIOTH ¥ IBaXOe HaCHM. BOOH. PacTBOPOM
NaHCO3, BreCymmMBaJaM Hal MgSOs ¥ KOHUeHTpupoBaJm npu 500 wMbap.
YKazaHHOe B 3al'0JIOBKE COeIOMHEHME IIoJIydalJld B BUIOE HEOUUIEHHOTO
Maclja, KOTOopoe IpUMeHaIu 0e3 OOMNOJIHUTEJILHOM OUMCTKHU.

IpuMvep 7: 2—-aMmHO—N—- (4-IMOPOKCUOUUUKIIO[2.2.2]0oKkTal—1-wmj) —5—
(4-((1S,5R) -3— (2-MeTOKCHUATIUII) —3—azadbuumrio[3.1.0] rexkcau—1-
MJI) PeHMII) HUKO THMHaMM/I

HSN ".‘HKHN o

)



66

YKaszaHHOe B 3aT0JIOBKEe COeIMHEeHNE [oJIydasm criocoBoM,
AHAJIOTMUHEIM  OJIS (1R, 5S) —rper-6yTmi—-1- (4— (6—amMmHO—5— ( ( (1r, 4R) -4~
TUIOPOKCULMKIIOTEKCIUII) KapOaMOoWJl) IUPUOUH—3-1JI) GeHWJI) —3—
az’abuuukio[3.1.0] rexkcan—3-kapbokcuiara (IPOMEXY TOUHOT'O
coemmHeHMusa 1b), 3a MUCKIOUEHMEM TOTO, UYUTO IMNIPMMEHANIM 2-aMMHO—5-— (4-

((138,5R) -3-(2—-MeTOoKCUARTIUII) —3—azadbuumukiio [3.1.0] rexkcau—1-

MJI) PeHWII) HUKOTHMHOBYIO KMCJIOTY (MpoMexyTouHOe coeIMHeHNre 7a)
BMECTO 2—aMmHO—-5-(4—-( (1R, 5S) -3- (Tper-0OyTOKCUKaAPOOHMII) —3—
azabuumrio [3.1.0] rexkcad—1-mi) QeHMII) HUKOTHMHOBOM KMCJIOTH
(MpOMeXyTOUHOTO coeIMHeHn 1c) " IPUMEH SJIU 4—
aMUHOOUMUIMKIIO [2 .2 . 2] okTaH—1-0Ja TUIPOXJIOPUL BMECTO TPaHC—4—
aMMHOIMKJIOTeKCaHOoJa . HeoumnmeHHHN  OPOOYVKT CHauvajla ouumaJM C

noMombsil prepHPLC (cnoco6 la), 3aTeM C IIOMOMBK QJIBM—-XPOMaTOoTpaduu
c obpameHHOV daszomn (crmoco® 3a) C TIoJIydeHMeM YKas3aHHOTO B
3aT'0JIOBKE COeIMHeHMs B BHUIe OeCLBeTHOI'O TBepIOoI'o BellecTBa. LH
aMp (400 MI'n, DMSO-d6) o& 8,34 (d, 1H), 7,98 (d, 1H), 7,79 (s,
1H), 7,57 (4, 2H), 7,21 (d, 2H), 6,92 (s, 2H), 4,32 (s, 1H),
3,45 (t, 2H), 3,41-3,29 (m, 2H), 3,27 (s, 3H), 3,08 (d, 1H),
2,68-2,51 (m, 3H), 2,07-2,03 (m, ©6H), 1,83-1,79 (m, 1H), 1,65
1,61 (m, 6H), 1,33 (t, 1H), 0,77 (bs, 1H). (UPLC-MS) tr 0,52 MmH;
ESI-MS 477 [M+H]*.

[IpoMexXy TOUHOE coenMHeHue Ta: 2—aMMHO—5- (4—-( (1S, 5R) -3- (2~

MEeTOKCHUDTIMII) —3—azabuumkio [3.1.0] rekcad—1-mJj) peHMJI) HUKOTHUHOBA S
KUCJIOTa

YKasaHHOe B 3aTOJIOBKEe COeIMHEHNE IoJIyJdaln criocoboM,
aHaJIOTMYHEM 1Jisa  2—aMuHO—5— (4-( (1R, 53) —3- (Tper—0yTOKCUKAPOOHWII) —
3-azabuumukio [3.1.0] rexkcad—1-mj) peHNUII) HUKOTUHOBOM KMCJIOTH

(HpOMG?KyTOTEHOI‘O COeIIMHeHNA 2C) 7 3a VMICKJIKUEeHIMEM TOT'O, gTo

NIPpUMEH SJIU MeTUJI-2—aMUHO—5— (4— ( (1S, 5R) -3— (2—-MeTOKCUDRTUII) —3—
azabuumkio [3.1.0]rekcad—1-mJI) PeHMII) HUKOTHUHAT (MpoMeXxyTOUHOe
coengmMHeHne 7b) BMECTO (1R, 58) —rper-6yTmia—-1- (4— (6—aMmMHO—5-

(METOKCHUKAPOOHWIT) IUPUOVNH—3—WJI) beHMJI) —3—azabuuukiio [3.1.0] rekcau—
3-kapbokcuiaTa (IpoOMeXyTOUuHOITO coenmHeHusa 1d). (UPLC-MS) tr 0,32
MuH; ESI-MS 354 [M+H]*.

[IpoMexyTOUHOEe coenuHeHure /b: MeTmi-2—aMuMHO—5— (4—-((1S,5R) -3~

(2-MeTOKCUBTUJI) —3—az3abulmukiio [3.1.0] rekcad—1-mjI) eHUJI) HUKOTHUHAT
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B pactBop MeTmJ-5-(4-((1S,5R)-3-azabuumukio[3.1.0]rekcan—1-
W) QeHnJI) —2—aMMHOHUKOTHUHATA ITMIOpoOXJiopnna (IPOMEXY TOUHOT'O
coenuHeHnusa /¢, 210 wmr, 0,607 wMMOJIB) B aleToOHUTpuJe (6 M)

nodasyaam KoCOz (168 wmr, 0,729 wMMosb) ¥ 1-0OpOM—2-MeTOKCHUDTAaH
(0,068 ™u, 0,729 MMOJB) HOPM K. T. PeaKUMOHHYK CMECH IIepeMellMBaJiu
npu 65°C B TeueHre 3 U. 3BaTeM pPeakKUMOHHYHD CMeCh pas30aBJildi
HaCHII. BOIOH. pacTBopoM NaHCO3 u cMemmpain ¢ EtOAc. IlocJe
pasnejieHusa Gas BOIOH. CJOM CHOBa DKCTpaluMpoBajgM C nomomeio ELOAC.
OO0beOMHeHHEHE OpTaHUYeCKMe CJIOM IIPOMBEIBAJIM COJIEBEIM pPacTBOPOM,
BHICYIIMBaJIN Hanl MgSOQsq, buIIE TPOBAJIN 7 KOHUEeHTPUPORBRAJN npu
I[IOHVDKEHHOM  IaBJIEHUU C [IOJIyUYeHMEM  YKa3aHHOTO B 3aT0JIOBKE
COoenMHEeHMS, KOTOpOoe TMpUMeHANIM ©6e3 IONOJHUTeJEHOWM ouucTku. (UPLC-
MS) tr 0,62 mmu; ESI-MS 368 [M+H]T.

[TpoMeXy TOUHOE coegmMHeHne 7c: MeTuJI-5- (4-( (1S, 5R) —3—

azsabuumukio [3.1.0] rekcad—1-wmi) GeHn) —2—aMMHOHMKOTHHAaTa
TUOPOXJIOPUL

B pacTBoOpP (18, 5R) —rper-6yTmi—1- (4— (6—aMmMHO—5—
(METOKCHUKAPOOHWI) IUPUOVNH—-3—WJI) beHMJ) —3—azabuumukiio [3.1.0] rekcau—
3-kapbokcuiiaTa (MpoMexyTOUHOT'O CcoelMHeHusa  5d, 500 wr, 1,22
MMOJIB) B @OMOKcaHe (7 wMi) pobGasianu 4 M pacTteop HC1 B OMOKCaHe
(1,22 wmm, 4,88 wMmMmMOoJb) HOpM K. T. PeakUMOHHYID CMeCh IIepeMelMBalin
npu 60°C B TeueHMe 3 Y. UM 3aTeM KOHIUEHTPUPOBAJM [IPU [TOHMKEHHOM
OaBJIeHMM C I[IOJIyUeHMEM YyKa3aHHOTO B 3al'OJIOBKe COeIOMHEHUS B BUIe

TugpoxJiopuaHom coygmu. (UPLC-MS) tg 0,58 mmu; ESI-MS 310 [M+H]™'.

[Ipumep 8: 2—aMMHO—-5— (2-pTop—4- (4-m3ocnponmimmiepasma—1—
mi) dednir) -N- ( (1r, 4r) —4-TUIPOKCULIUKIIOTEKCUII) HUKO TMHaMMU
HoNL_ N .
N
e \78> T
N [
HO ™ o N7
B pacTBoOpP 2—aMHO—-5-0poM—N—-( (1r,4r)-4-

TUOPOKCULIMKIIOTEeKCUII) HUKOTMHaMMIa ([IpoMexXxXyTOUHOTO coelIMHeHusa 3¢,
230 w~mr, 0,731 mMmMoOJB) B 1OuokcaHe (4 wi) pobasasiau 1- (3—-dTop—-4-
(4,4,5,5-rerpamMeTii-1, 3, 2-guokcabopoJiaH—2-1uJ1) beHni) —4-

M3ONPONUJIIUIIepa3mnH (IIPpOMeXyTOoUuHOoe cCcoelMHeHVe 8a, 463 wMmr, 0,731
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MMOJIL), 2 H. BomH. K2COs (0,73 M, 1,46 wMMOJIB) MM aOOyKT
PdClz (dppf) m DCM (29,9 mMr, 0,037 MMOJIB) B aTMochepe azo0oTa [IpU K.
T. PeaKUMOHHYI CMecChb IepeMmemmBajau npu 80°C B TeueHue 60 MuH.,
3aTeM pasbapianmu c nomombw EtOAc m BomH. NaHCOs. Ilociie pasznelsieHUA
baszs BOIH. CJIOM DKCTpaIupoBaJM C Iomombid EtOAc. OpraHMUeckHue CJIOU
OpOMEIBAJIM C IIOMOIBI HAaCHI. BOOH. pacTBopa NaHCO3 M CoJieBOTO
pacTBOpa COOTBETCTBEHHO, BHCyNMBaJM Han MgSQOsz, O(uIbTpoBaM U
KOHLEHTPUPOBAJM IIPY I[OHMXEHHOM HaBJIeHUM. HeOouMmeHHHM OPOOyKT
ounmaJm C nomomeid prepHPLC (cmoco6 la) c nojydeHMeM YKas3aHHOTO B
3aTOJIOBKe COeIMHEHMs B BHUIe XeJTOI'O TBepHoI'c BemecTrBa. 1H AMP
(400 MI'u, DMSO-d6) & 8,24-8,16 (m, 2H), 7,95 (d, 1H), 7,39 (t,
lH), 7,06 (s, 2H), 6,86 (d, 2H), 4,54 (d,1H), 3,69 (m, 1H),
3,41-3,33 (m, 2H), 3,15 (s, 3H), 2,66 (g, 3H), 1,82 (m, 4H),
1,42-0,88 (m, 10H). (UPLC-MS) tr 0,48 mMmH; ESI-MS 456 [M+H]*.

[TpoMeXy TOUuHOE COoeOMHeHNne 8a: 1-(3-pTop—4—-(4,4,5, 5-

TeTpaMeTuJI—1, 3, 2—nnokcabopoJlaH—2-—WJI) PeHWJI) —4—MB0NIPpONUIINUIIEPa 3UH

B PacTBOpP 1- (4-0poM—3-pTopdeHnir) —4—M30NpONMIIIIUIIEPA 3MHA
(MpOMeXyTOUHOT'O coeluMHeHusa 8b, 212 wmMr, 0,662 MMOJIBE) B OMOKCaHe
(8 ™) mpmobBaeidiau Ouc (mMHakojsiaTo) ngubop (202 wMmr, 0,794 wMMmoJib),
KOAc (130 wmr, 1,323 wMmMoJabs) u anoykT PdClz(dppf) m DCM (27 wmr,
0,033 w™MmMoJIB) B aTMochepe asoTa IIpM K. T. PeakKUMOHHYI CMeECh
nepemMemveagu npu 90°C B Teuenve 2 4., 3areM OUILTPOBAJIU Uepes
CJIOM  UeJuTa UM KOHUEHTPHPOBAaJM IIPM  IIOHMXeHHOM  IaBJIEHUUM  C
[IOJIYUYEHMEM YKa3aHHOT'O B 3al0OJIOBKEe COeOMHEHMS, KOTOopoe IIPUMeHSJIN
fe3 KakKoM—JMOO HOIOJIHUTEJIbLHOM ouMcTkM. (UPLC-MS) tr 0,79 wMuy;
ESI-MS 349 [M+H]*.

[TpoMeXy TOUHOE coenMHeHune 8b: 1- (4-BpomM—3—-dpTopdbeHni) —4-

M30IPONUIIIIUIIEPa3UH

B pacteop 1-(4-0poM—3-0TOopdeHWUII) IUIlepa3nHa (IIPOMEeXYyTOUYHOT'O
coemMHeHMsa 8c, 215 wmr, 0,797 w™MMOJIB) B alleTOHUTPUJe (7 1)
nobaByagaau 2-mvonmnpomnan (0,095 wmi, 0,956 wmMmonws) m KeCOs (220 wr,
1,593 MMOJIL) IIpM K. T. PeakLMOHHY CMeCh IlepeMemmupBasm npu 65°C B
TeueHre 4 u., 3aTeM paszbaBiaaau ¢ noMomel EtOAcC m BomH. NaHCOs.
Ilocye pasiejieHMsa a3z BOOH. CJIOM D2KCTparvpoBaiM C nomombio EtOAC.
OpraHMUeCKMe CJIOM IIPOMEIBAJIM COJIEBEM pPacTBOPOM, BHCYIMBAJM Hal

MgSO4, @MHprOBaJ'H/I M KOHIUEeHTpHpoBaJIM TIIPM TIIOHVMXEHHOM IaBJIEHUM C
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MOJIydeHMeM YKa3aHHOTO B 3aT0JIOBKE COeIMHEeHMA B BuIe OeCIBETHOTO
Macjia, KOTOpoe IpMMeHANIM ©0e3 KaKoV—JMOO MNONOJIHUTEJIBHOM OUMCTKN.
(UPLC-MS) tr 0,66 MmH; ESI-MS 302 [M+H]T.

[TpoMexyTouHOe coeIMHeHne 8c: 1-(4-6poM—3-—

dTopdeHnsI) IUepa3nH

B pacTBOp ToeT—-0yTUI—-4— (4—0poM—3-pTopdeHnII) Iunepas3mHa—1—
kapbokcuyiaTra (300 mr, 0,835 MmoJIB) B OMOKcaHe (8 M) mobaBiasiu 4
H. HCl1 B mmoxkcaHe (0,84 M, 3,34 MMOJIB) B aTMochepe aszoTa IIPpKU K.
T. PeakUMOHHYI CMecChb IIepeMelmMBaJyM B TeueHMe 2 4Y., 3aTeM
paszBarigain ¢ nomMombiw EtOAC m BomH. NaHCOs3. Tlocje pa3pmeljieHUsa ¢as
BOOH. CJIOM BKCTparuMpoBalu ¢ HnoMombio EtOAc. Opranmueckue CJIOU
IPOMEIBAJIM COJIERBEIM PACTBOPOM, BECYIMBalIM Hald MgSQOs4, OOMUILTpOBRBaIM U
KOHLUEHTPUPORAJM IIPY [IOHWKEHHOM JIaBJIEHUM C TIOJIydeHMeM YKa3aHHOTO
B 3ar'0JIOBKe COeOMHEeHUd, KOTOpOe HNpuMeHAIM 0e3  KakoM—JmOO
OOIIOJIHUTEeJIbHOM ouMcTKM. (UPLC-MS) tr 0,60 mmu; ESI-MS 260 [M+H]T.

[TpuMep 9: 2—aMHO-N-( (1r,4S3) —4-THMOPOKCULIMKIIOTEeKCUII) —5— (4—
((1S, 5R) —3-m3onpommi—-3—azabuuukio [3.1.0] rekcaH—-1-
MJI) PeHUJI) HUKO TMHaMM I

HoN . N_.

-

0 ‘ﬁ fjmaiq$

o ST

S
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s

YrKazaHHOEe B 3aT0JIOBKE coeIMHeHUE noJyuajim criocofom,
AHAJIOTHMUYHEM 1JIS 2—aMvHO-N—( (1r, 4R) —4-TUIPOKCULIUKIIOTEKCWII) —5— (4~

((1R, 5S) -3-mzonpommi—-3—azabuiukio [3.1.0] rexkcaH-1-

MJI) PeHMII) HUKOTHHaMM1Ia (mpuMmepa 2), 3a MCKJIOUEeHMeM TOoI'0, UTO
[IPUMeH AJIU COJIb TFA 7 2—aMmMHO—5— (4- ( (1S, 5R) —3—mzonponnii—3—
azsabuumrio [3.1.0] rexkcad—1-mi) QeHMII) HUKOTHMHOBOM KMCJIOTH

(MpoMeXyTOUHOTO coemmHeHuUsa 9a) BMecTo cosmmm TFA m 2-aMmHO—5- (4-
((1R, 58) -3-m3onpommi—-3—azabuimkio [3.1.0] rexkcan—-1-

1) QeHWJI) HUKOTMHOBOM KMCJIOTH (IIPOMEeXyTOUHOT'O coenduHeHusa 2a). 1H
sSMp (400 MI'wn, DMSO-de6) & 8,38 (d,1H), 8,31 (d, 1H), 8,11 (d,
1), 7,58 (4, 2H), 7,23 (4, 2H), 7,12 (s, 2H), 4,58 (d, 1H),
3,82-3,660 (m, 1H), 3,48-3,34 (m, 3H), 3,07 (d, 1H), 2,64-2,55
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(m, 2H), 1,96-1,77 (m, Ob5H), 1,50-1,19 (m, 5H), 1,04 (dd, ©H),
0,75 (dd, 1H). (UPLC-MS) tr 0,50 MmH; ESI-MS 435 [M+H]"*.

[IpoMexyToOUuHOEe COenUuHEeHNe 9a: COJIb TFA ©u 2—-aMMHO—5— (4-

((1S, 5R) —3-muzonponmi—-3—azabuuukio[3.1.0] rekcau—-1-
W) GeHWJI) HUKOTUMHOBOM KMCJIOTH

YKaszaHHOe B 3aTr0JIOBKE CoenOMHEeHNe [IoJIy4yalin criocoboM,
aHaJIOTMYHEIM OJga coJum TFA m 2-aMmHO-5-(4-( (1R, 5S)-3-m3onponmui—3-—
azsabuumrio [3.1.0] rexkcad—1-mi) QeHMII) HUKOTHMHOBOM KIMCJIOTH

(HpOMeXYTOqHOPO COeIIMHeHNMA 2a), 3a VMCKJIKUeHMEM TOT'O, gTo

IIPUMEH SJIU MeTUJI-2—-aMuHO—-5—- (4—( (1S, bR) —3-m3onponmji—3—
azabunmkio [3.1.0]rekcad—1-mJI) PeHMII) HUKOTHUHAT (MpoMeXxyTOUHOe
coenmHeHne 9b) BMecTo MeTMJI-2—aMMHO—5— (4-( (1R, 5S)-3-m3onponmji—3—
azabuumkio [3.1.0]rekcan—1-wmj) PeHMII) HUKOTHUHATA (MpOMeXy TOUHOT'O
coenmHeHus 2b). (UPLC-MS) trg 0,37 MmH; ESI-MS 338 [M+H]'.
[lpoMexyToUuHOEe coenuHeHre 9b: MmeTm-2—-aMmMHO—5- (4-( (1R, 5S) -3~

n3onponuii—3—azabmuimkio [3.1.0] rexkcaH—1-1J) GeHWII) HUKOTUHAT
YKaszaHHOE B 3aTroJIOBKE COEeNMHEHNUE [IoJIy4alin crioco6om,

aHaJIOTUYHEIM o4 MeTuII—2—aMnHoO—5— (4— ( (1R, 5S) —3-muzonponmi—3—

azsabunmukio [3.1.0] rekcad—1-mjI) PeHMJI) HUKOTHUHATAa (MPOMEXY TOUHOT'O

coenuHeHud 2b), 3a MCKIJIOUEHMeM TOoI'o, 4YTo OpuMeHasgu (1S,5R)-1-(4-

BpombeHMII) —3-M3onponuii-3—azadbunukio [3.1.0] rekcan (IpoMeXxyTOUHOE
CoeOMHeHMe 9¢c) BMECTO (1R, 53)-1- (4-6poMbeHMII) —3-MU30IPONINII—3—
azadbunmukio[3.1.0]rekcada (OIpoMexyTOuHOTO coeIuMHeHMsa 2c). (UPLC-

MS) tr 0,62 mvmu; ESI-MS 352 [M+H]".

[TpoOMEeXYy TOUHOE coenMHeHune 9c: (1S,5R)—-1- (4-6pomMbeHMII) —3—

n3onponmi—3—azabuuukio[3.1.0] rekcan

YKaszaHHOe B 3aT'0OJIOBKE COeIIMHEeEHNME I1oJIy4Yajin criocofbom,

aQHaJIO TUYHEIM o4 (1R, 5S) -1- (4-OpoMPeHWII) —3—U30IPOIMUII—3—
azabunmkiio[3.1.0] rekcaHa (MpoMeXxXy TOUHOT'O coenMHeHUd 2c¢), 3a
MCKJIOUEeHEM TOTO, yTo IPpUMEH AJI (18, 5R)-1- (4-6pomMbeHMIT) —3—
azabunmkio[3.1.0] rexkcan (moJjyueH aHaJIOTMYHO OIIMCAaHMIO B WO
2007/022935) BMECTO (IR, 5S8)-1- (4-6pomMbeHMII) —3—

asabuumkio[3.1.0]rexkcanda. (UPLC-MS) tk 0,70 wmmu; ESI-MS 280/282
[M+H]*.

[Ipmep 10: 2-ammHO-N—-((lr,4R)—4-TUMOPOKCULMUKIIOTEKCUII) —5— (4-

((1R, 58)-3- (2—MopdosmmMHOTUII) —3—a3abuuukio [3.1.0] rekcau—1-
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MJI) PeHMJI) HUKO TMHaMM/ I
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YKa3zaHHOe B 3aT'0JIOBKE coenMHeHNe [oJiy4dasim CriocofowM,
aHaJIOTMYHEIM IJIg 2—-aMuHO—-5— (4-( (1R, 5S)-3- (1, 3—nudroprnpornad—2-—mi) —
3—azabunmkio [3.1.0] rexkcad—1-uyu) denms) —-N- ( (1r, 4R) -4-
TUOPOKCULKKIIOTEKCHUII) HUKOTUMHaMIIa (mpumepa ©6), 3a UCKJIIOUEeHNVEM
TOTO, uTo NIPYMEH AJIN 4— (2-0pOoM3TUII) MOPQOJINH BMECTO 1,3-
OIUOTOPHPONaH—2-MITPUOTOPMeTaHCYJIEQoHaTa (IpOMEXY TOUHOT'O

coemMHeHMs 6a) M pPeakKLUMOHHYID CMeCh IIepeMemuBaiM IIpu 65°C B
TeyeHue 1 u. 1H AMP (400 MI'u, DMSO-de) & 8,38 (d, 1H), 8,31 (d,
1H), 8,11 (4, 1H), 7,59 (4, 2H), 7,22 (d, 2H), 7,12 (s, 2H),
4,59 (d, 1H), 3,84-3,67 (m, 1H), 3,63-3,51 (m, 4H), 3,46-3,39
(m, 2H), 3,09 (d4, 1H), 2,71-2,57 (m, 3H), 2,42 (s, ©6H), 1,95-
1,75 (m, 5H), 1,53-1,15 (m, b5H), 0,77 (d, 1H). (UPLC-MS) tr 0,49
vmH; ESI-MS 506 [M+H]T.

[IpuMep 11: 2—aMmHO-5- (4-( (1S, 5R) -3—- (2-dbTopmTII) —3—

azabunmukio [3.1.0]rexkcau—1-wmi) peumir) -N- ( (1xr, 4S)—-4-
PMHpOKCMHMKﬂOPeKCMH)HMKOTMHaMMH

YKaszaHHOe B 3aT'0OJIOBKE COeIIMHEeHNME I1oJIy4Yyajin criocotom,

aHaJIOTMYHEIM IJig 2—-aMuHO—5— (4—- ( (1R, 5S) -3—- (1, 3—oudroprnpornad—2—wui) —
3—azabuumukio[3.1.0]rekcaun—1-wmia) peunir) -N-( (1r, 4R) —-4-

TUOPOKCULMUKIIOTEKCHUII) HUKOTUMHaMIIa (mpumepa 5), 3a MCKJIIOUEeHNVEM
TOTO, uTo NIPUMEH AJIN 1-6pomM—2-dTOpHmTaH BMECTO 4— (33—

OPOMIIPONMII) MOPGOOJIMHA M PeaKLMOHHYI CMecCh HepeMemmBaim npu 60°C B

TedyeHue 5 u. 1H AMP (400 MI'u, DMSO-de) & 8,38 (d, 1H), 8,31 (d,
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lH), 8,11 (4, 1H), 7,59 (4, 2H), 7,22 (4, 2H), 7,13 (s, 2H),
4,59 (d, 2H), 4,50 (s,1H), 3,73 (4, 1H), 3,41 (4, 3H), 2,83-2,78
(m, 3H), 1,85 (t, 5H), 1,47-1,16¢ (m, ©6H), 0,78 (s, 1H). (UPLC-
MS) tr 0,47 mvmu; ESI-MS 439 [M+H]".

MpuMmep 12: 2-aMmHO-N-((lr,4r)—-4-TUIPOKCUIMUKIIOTEKCUI) —5— (4—

(1-MBOoNPONUINUPPOJIMANH—3—1JI) PEHWII) HUKO TUHaMMUI

NN
= T.« e _,[[» ”‘s;n&l
r/_\m‘ JNH e Y}
L) -

YKaszaHHOe B 3aT0JIOBKE coenuMHeHMe [IoJIy4am CIIOCOBOM,
AQHaJIOTUYHEIM o4 2—aMMHO—5— (2—¢Top—4— (4—m3onponninuiliepasma—1—
mi) derni) —N— ((1lr, 4r) —4-TUOPOKCULUIUKIIOTEKCWJ ) HUKOTHUHaMUOa  (IIpuMepa
8), 3a MCKJIOUEHNEM TOTO, yTo NIPpUMEH JIU l-mzonponmin—3— (4-
(4,4,5,5-rerpameTnii-1, 3, 2-gmokcabopoJiaH—2-1JI) QeHWUJI) INPPOJIUIONH
(MpoMeXy TOUHOE COeOVMHEeHNne 12a) BMECTO 1-(3-pTop—4—-(4,4,5, 5-
TeTpaMeTuJi—1, 3, 2—nuokcabopoJilaHi—2—WJI) QeHWJI) —4—M30NpOoNUJInUIIepa3uHa
(MpOMeXyTOUHOT'O coeluHeHusa 8a). 1H AMP (400 MI'u, DMSO-d6) & 8,36
(d,1H), 8,26 (d4, 1H), 8,09 (d4, 1H), 7,62-7,51 (m, 2H), 7,37-7,28
(m, 2H), 7,09 (s, 2H), 4,55 (d4, 1H), 3,70 (dg, 1H), 3,44-3,34
(m, 2H), 3,03 (d4, 1H), 2,75 (s, 2H), 2,29-2,06 (m, 2H), 1,87-
1,68 (m, b5H), 1,42-1,17 (m, 5H), 1,06 (t, 6H). (UPLC-MS) tr 0,48
MuH; ESI-MS 423 [M+H]*.

[TpoOMEXYy TOUHOE coenMHeHune 12a: l-uzonponmun—3-(4-(4,4,5, 5-

TeTpaMeTuJi—1, 3, 2—nnokcabopoJlaH—2—WJI) QeHWJI) IUPPOJINIVNH

YKaszaHHOe B 3aT'OJIOBKE COeIIMHEeHNME I1oJIryyajimn criocobowm,

aHaJIO TUYHEM oJjig 1-(3-pTop—-4-(4,4,5, 5—-rerpameTnii—1, 3, 2—
orokcabopoJiaH—2—WJl) QeHWII) —4-M30NpoNUIIIIUIIepa3mHa (IpOMEXYy TOUHOT'O
coeIMHeHnS 8a), 3a MCKJIIOUEeHMeM  Toro, yTo IPVIMEH AJIN 3—(4-

fpoMbeHMII) — 1 —MBONPONUIIIUPPROJINIVH ([IPOMEeXyTOUHOe CcoeamMHeHue 12b)

BMECTO 1- (4-0poM—3-pTopdeHnir) —4—M30NpOoNMIIIIUIIEPA 3MHA
(MpoMeXyTOUHOTO coemmHeHus 8b). (UPLC-MS) tr 0,79 mmH; ESI-MS 316
[M+H]*.

[TpoMexy ToUuHOe COoeIVHEeHMEe 12b: 3— (4-O6pombeHnir) —1-
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M30NPONUIIIUPPOJIMONH

YKaszaHHOe B 3aT0JIOBKE coenuHeHMe [IoJIy4daim CIIOCOBOM,
aHAaJIOTUUHEM OJIA 1-(4-BpoM—3—dpTOopdeHnI) —4—MB30NPOIUIINIUIIEPa3UHA
(IPOMEXY TOUHOT'O COenoMHEeHud 8b), 3a UCKJIOUEeHMEeM  TOoro, uTo
OpUMeHATIM 33— (4-0poMOeHW ) IMPPOJIMOVHEa IHUIPOXJIOpUI BMecTo 1- (4-
BpoM—3—bTopdbeHNII) IUIlepasmuHa (IpOMEXY TOUHOTO COeOVHEHUA 8c) .
(UPLC-MS) tr 0,62 MmH; ESI-MS 269 [M+H]*.

Ilpumep 13: 2-ammHO-N—((1lr,4S)-4-TUOPOKCULMKIIOTEKCUJI) —5— (4~

((1S,5R) -3- (2—-MopdoIMHOTUII) —3—az3abuuukjo [3.1.0] rexkcan—1-
WJ1) eHWJI) HUKO TMHAaMITI
HN
G

N..

YOI
.,

H

L
HO ™ —N

e
o

o

YrazsaHHOE B 3aT0JIOBKE coeIMHEeHNe [IoJIy4am CIIocoBoM,
aHAJIOTMYHEIM IJid 2—-aMuHO—5— (4—-( (1R, 5S)-3- (1, 3—oudroprnpornad—2—wmi) —
3—azabuumukio [3.1.0]rexkcadn—1-wmi) pedni) -N-( (1r, 4R) —-4-
TUOPOKCULIMKIIOTEKCUII) HUKOTHUHaMMIa (mpuMepa 5), 3Ba MCKJIOUEHUEM
TOTO, yTo NIPYMEeH AJIN 4— (2-0poMaTUII) MOPQOJIMH BMECTO 4— (3-
Bpommponmi) mopbosmua. 1H AMP (400 MI'u, DMSO-do6) & 8,38 (d, 1H),
8,31 (d, 1H), 8,11 (4, 1H), 7,59 (d, 2H), 7,22 (d, 2H), 7,12 (s,
2H), 4,59 (d4, 1H), 3,84-3,67 (m, 1H), 3,63-3,51 (m, 4H), 3,46-
3,39 (m, 2H), 3,09 (d4, 1H), 2,71-2,57 (m, 3H), 2,42 (s, 6H),
1,95-1,75 (m, bH), 1,53-1,15 (m, 5H), 0,77 (d, 1H). (UPLC-MS) t=r
0,49 MmH; ESI-MS 506 [M+H]T.

[TpuMep 14: 2—ammHO-N- ( (1r, 4R) —4—-1muapokcu—4-

MeTUMIUUKIJIoTekKCHI) —5— (4—( (1R, 53) -3—- (Terparunpo-2H-nnpaH—4-wmi) —3—

azsadbuumkio [3.1.0] rekcad—1-mi) GeHMII) HUKO TMHaMU]
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YKa3zaHHOE B 3aT'0JIOBKE coenMHeHVe oJiydasim criocofowM,
aHaJIOTMUHBEIM [OJIS (1R, 5S) —mper-6yTmi—-1- (4— (6—ammHO—-5—- ( ( (1r, 4R) -4~
TUIPOKCULIMKIIOTEKCUII) Kap®aMoWJl) IUPUONH-3-WJI) eHUJI) —3—
az’abuumkJio[3.1.0]rekcaH—3-kapbokcuiara (IpOMEXY TOUHOT'O
coenmHeHuda 1b), 3Ba MCKJOUEHMEM TOT'O, UYTO IPUMMEHAJIM 2—aMUHO—5— (4-
((1R, 538) —3— (rerparunpo—2H-nupar—4-wmi) —3-azabuuurjio[3.1.0] rekcan-
1-1i1) PeHMJI) HUKOTMHOBYK KUCJIOTY  ([IPOMEeXyTOUHOE coeIMHeHMe 14a)
BMECTO 2—aMmHO—-5- (4- ( (1R, 5S) -3- (TperT-OyTOKCUKaPOOHWII) —3—
azabuumrio [3.1.0] rexkcad—1-mi) QeHMII) HUKOTHMHOBOM KMCJIOTH
(IpOMEeXYyTOUHOT'O CcoeIMHeHUdA 1c) M [OpUMeHAIn  TpaHc—4-aMmHO—1-
MeTUJILMKIIOTeKCaHOJI BMECTO TpaHCc—4—aMMHOLUKJIOTeKCaHoJa .
HeounmeHHHM NPOOYKT OUMIaJM C IIoMombid prepHPLC (cnoco6 la) c
[IoJIydeHMeEM VYKas3aHHOTO B 3aroJIoOBKe coelIMHeHMSA B BuOe cojymm TFA. 1H
sMp (400 MI'n, DMSO-de6) & 8,53 (d, 1H), 8,46 (d, 1H), 8,35 (s,
1H), 7,72 (4, 2H), 7,71 (bs, 2H), 7,41 (d, 2H), 4,06 (d4dd, 1H),
3,98 (dd, 2H), 3,85-3,43 (m, 5H), 3,27 (t, 2H), 2,26 (d4dd, 1H),
1,29 (d4, 2H), 1,83-1,76 (m, 4H), 1,68-1,56 (m, 3H), 1,51-1,45

(m, 5H), 1,21-1,13 (m, 5H). (UPLC-MS) tr 0,51 w»mu; ESI-MS 491
[M+H]*.
[TpoMeXy TOUHOE coeIgMHeHne 14a: 2—aMMHO—5— (4—( (1R, 58) —-3—-

(Terparungpo—2H-nupaH—-4-ui) —3—-az3abunmukio [3.1.0] rexkcaH—1-
M) PeHWJI) HUKOTHMHOBAA KMCJIoOTa (cojyib TFA)

B pacTBoOp MeTUJI-2-aMuHO—-5- (4—- ( (1R, 5S) -3—- (TeTparunpo—2H-
npaH—4-wui) —3—azabtmuuukio [3.1.0] rexkcad—1-wmi) GeHWUII) HUKOTHHAaTA
(mpoMexyTOUHOTO coenmHeHusa 14b, 1,30 1, 2,97 MMoJb) B Oe3BOIHOM
THF (16 w™j1) @pobaBaaiaum 2 M BonH. pacTBop LiOH (4,46 ™I, 8,92
MMOJIB) IHPM K. T. PeaklMOHHYI CMechb IepeMemmBaaym opu 65°C B
TeueHre 140 MuMH. M 3aTeM KOHUEHTPpUPOBaJM IIpM  IIOHWMXEHHOM
nabjieHMr. OCTATOK OUMIaJIM C IIOMOWBK XpoMaTorpadmm c oOpalleHHOM

bazon (crioco® 3b) . Uy CcTEE bpaxkunm KOHLeHTPUPOBAaJN u
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JINOQUIINBUPOBAJIM C IIOJIyUeHMEM YKa3aHHOTI'O B 3alOJIOBKe COeIVHEHUSA B
Buie coJsim TFA rpasHo—-OBejioro uBeTa. (UPLC-MS) tr 0,40 MmH; ESI-MS
380 [M+H]*.

[lpoMexyTouHOe coenmHeHue 14b: wMmeTmi—-2—-aMuMHO—5-(4—-((1R,5S8) -

3—(rerparunpo—-2H-nupasH—-4-wui) —3—-azabuuukijgo [3.1.0] rekcad—1-
1) QeHWJI) HUKOTHMHAT

B pactBop MeTmJI-5-(4-((1R,5S)-3-azabuumukijgo[3.1.0]rexkcan—-1-
ni1) QeHnJI) —2—-aMMHOHUKOTHUHATAa TUIOPOXJIOpUIa (IpOMEXYTOUHOT'O
coenuHenusa 1l4c, 1,18 1o, 3,28 wMmoJsib) B DCM (16 wa) pmodaBigaim
ourunpo—2H-nmpas—-4 (3H) -onw (0,33 my, 3,60 mMvmosb) m AcOH (0,38 wmi,
6,55 MMOJIL) IPM K. T. PeakKUMOHHYID CMecCh IepeMemmBau opu 45°C B
TeueHre 30 mmH. [JoBaBjdaiau TpHalleTokcubopormmpmun Hartpua (1,74 1,
8,19 MMOJIL) IIpM K. T. M PeakKUMOHHYKD CMecCh MNepeMemmBaiy opm 45°C
B TedeHMe 1 Y. 3BaTeM peaKUMOHHYI CMeCcb pas30aBi4jM HacCHI].
pacTBopoM NaHCO3 m cMemmpaau ¢ EtOAc. Ilocne pasneseHusa (a3 BOOH.
cJIon CHOBa SKCTparmpoBan C TIOMOIIBI0 EtOAc. OBBenoMHeHHEe
OpT'aHMUeCKMe CJIOM IIPOMEBAJIM COJIEBEM pPacTBOPOM, BHCYNMBAJM Hal
MgSQ4, OGUIBTPOBANIM M KOHLEHTPUPOBAJIM I[IPM I[IOHWXEHHOM HOaBJIEHUU C

[IOoJIy4YeHMrMeM YKa3SaHHOI'O B 3al'OJIOBKe COellMHEeHIMA, KOTOpoe IIPpMMEeHAJIN

fe3 IOONOJIHMUTeJIbHOM oumucTtku. (UPLC-MS) trx 0,67 wMmH; ESI-MS 394
[M+H]+.
[IpoMexXy TOUHOE coenMHeHue l4c: MeTHJI-5- (4-( (1R, 53) -3-

az’adbunumukio [3.1.0]rekcad—1-mi) QeHnII) —2—aMMHOHMKOTHHAaTAa
TUOPOXJIOPUI

B PacTBOP (1R, 53) —rper-0ByTmii—1- (4- (6—aMMHO—5—
(METOKCUKAPOOHWI) IUPUOVH—3—WJI) beHWJI) —3—azabuuukiio [3.1.0] rekcan—
3-kapbokcuiaTa (MmpoMexyTOUYHOTO CcoelIuMHeHusa 1d, 1,50 1, 3,606
MMOJIB) B IOMOKcaHe (25 wi) pobGaBiasgaiam 4 M pactBop HC1 B OMOKCaHe
(3,66 mu, 14,7 MMOJNB) IpPM K. T. PeaklIMOHHYK CMEeCh IIepeMellVBaJii
npu 60°C B TeueHMe 3 Y. M 3aTeM KOHIEHTPUPOBAJJM IIPY IIOHMKEHHOM
DaBJIeHUM C I[IOJIyUYeHMEeM YyKa3aHHOTO B 3al'OJIOBKe COeOMHEHUS B BUIe
TuopoxJiopuoHom coym. (UPLC-MS) tz 0,58 mmu; ESI-MS 310 [M+H]T .

I[Ipumep 15: 2-aMmHO-—N— (4-TUMOPOKCUBMUMKIIO [2.2.2]0KTaH—1-WJ) —

5-(4-( (1R, 53) -3- (2—-MopdosmmMHOBTIII) —3—az3abuumkiio [3.1.0] rexkcan—1-

MJI) PeHUJI) HUKO TMHaMN]I
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Kﬁﬂf

YKasaHHOe B 3aTOJIOBKEe COeIMHEHNE IoJIydJdaln criocoboM,

aHaJIOTMUHBEIM [OJIS (1R, 5S8) —mper-6yTmi—-1- (4— (6—ammHO—-5— ( ( (1r, 4R) -4~
TUOPOKCULKKIIOTEKCIUII) KapOaMOWJI) IUPUOVH—3-1JI) beHWJI) —3—

azabuuukJio[3.1.0]rekcaH—3-kapbokcuiara (IPOMEXY TOUHOT'O

coenmHeHuda 1b), 3a MCKJIOUYEHMEM TOT'O, YTO IPUMEHAJIM 2—aMUHO—5— (4-

((1R, 58)-3- (2—-MopdomHOTUII) —3—az3abumkio [3.1.0] rekcau—1-

W) eHWJI) HUKOTVMHOBYK  KUCJIOTY (MmpoMexy ToOUHOE COeVHEHNE 15a)
BMECTO 2—aMmHO—-5- (4- ( (1R, 5S) —-3- (TperT-0OyTOKCUKaAPOOHWII) —3—
azabunumrio [3.1.0] rexkcad—1-mi) QeHMII) HUKOTHMHOBOM KMCJIOTH
(MPOMeXy TOUHOT'O coeIMHeHnA 1c) u IPpUMEH AJIN 4—
aMUHOOUUIMKIIO [2.2 . 2] okTaH—1-0Ja TUIOPOXJIOPUL BMECTO TPaHC—4—
aMMHOLIMKJIOT'eKCaHoJa . HeoumnmeHHHM  OPOOYKT CHauvajla ouuimajgmM C

noMomesilo prepHPLC (cnoco6 la), 3aTeM C IIOMOWBL QJIBII—-XpoMaToIrpadun
c obpameHHOM dasom  (cniocod  3a) C IIOoJIyYyeHMeM YKasaHHOTO B
3aT'0JIOBKE COeOMHeHMA B BuUIe OeCUBEeTHOTIO TBepIOr'o BellecTBa. 1H
AMP (400 MI'wm, DMSO-do) o 8,34 (d4, 1H), 7,98 (d, 1H), 7,79 (s,
1H), 7,56 (4, 2H), 7,21 (d, 2H), 6,92 (s, 2H), 4,31 (s, 1H),
3,58-3,56 (m, 4H), 3,09 (d, 1H), 2,64-2,62 (m, 2H), 2,59-2,41
(m, 9H), 2,07-2,04 (m, 6H), 1,82-1,79 (m, 1H), 1,65-1,61 (m,

cH), 1,31 (t, 1H), 0,75 (dd, 1H). (UPLC-MS) tr 0,53 mmu; ESI-MS
532 [M+H]*.
[lpoMexyTOUHOEe cCcoeluHeHre 1ba: 2—aMMHO—5— (4—- ( (1R, 5S)-3—-(2—

MOPQONIMHORTMII) —3—azabuumkio [3.1.0] rekcad—1-1JI) PeHWUJI) HUKOTHMHOBA A
KUCJIOTa

YKaszaHHOe B 3aT0JIOBKEe COeIMHEHNE [oJiydanm criocoBoM,
aHaJIOTMYHEM 1Jjia  2—aMrHO—5— (4-( (1R, 53) —3- (Tper—0yTOKCUKAPOOHWIT) —
3-azabunukio [3.1.0] rexcad—1-mJ) peHNUII) HUKOTUHOBOM KMCJIOTH

(npomemyTquoro COeIIMHEeEHNMA 2C) ; 3a VMCKJIIKUEeHIEM TOT'O, uTo
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NIPpUMEH SJIN MeTUJI—-2—-aMHO—5—- (4— ( (1R, 5S) =3— (2—-MOPQOJIMHOB TUII) —3—
azabuumkIo [3.1.0]rekcad—1-mJI) PeHMJI) HUKOTHUHAT (MpoOMeXyTOUHOe
coegmMHeHune 15b) BMECTO (1R, 5S) —rtper-6yTMi—1- (4— (6—aMMHO—5-

(METOKCHUKAPOOHWII) IUPUOVH—3—WJI) beHmJ) —3—azadbuumukio [3.1.0] rekcau—
3—-kapbokcuilaTa (IpoMeXyTouHOT'o coenmHenusa 1d). (UPLC-MS) tr 0,39
vmH; ESI-MS 409 [M+H]'.

[lpoMexyTouHOe coenmHeHme 15b: wMmeTma-2-ammHO-5- (4-((1R,5S) -

3—- (2—-MOopPQOIMHOSTUII) —3—a3abuukjo [3.1.0] rexkcan—-1-
M) PeHWII) HUKOTHHAT

YKaszaHHOe B 3aT0JIOBKE coenMHeHNe [oJIy4asim CIIoCcoBoM,
aHAJIOTMUHEM »OJIS MeTHJI-2—aMMHO—5— (4—-( (1S, 5R) —-3- (2-MeTOKCUBTHUII) —3—
azabunmkio [3.1.0]rekcad—1-wmj) PeHMJI) HUKOTHUHATA (MpOMeXyTOUHOT'O
coenmHeHusda 7b), 3a MCKIKUYEHMEM TOTO, UYTO I[IPUMMEHSAJIM MeTuJI—5— (4-
((1R, 55) -3—-azadbuumukjo [3.1.0]rexkcad—1-mi) peHMII) —2—aMMHOHUKOTMHATA
TUOPOXJIOPULI ([IpOMeXyTouHoe coenmHeHme 14c) BMecTo MeTHMJI—5— (4-
((135,5R) —-3—-azabuumukjo [3.1.0]rexkcad—1-mi) peHMII) —2—aMMHOHUKOTMHATA
IMOpoxJjiopuna (IpoOMeXyTOUHOI'O COeOMHeHMa 7C) W HOpuMeHAIn 4-(2-
OPOMBTUII) MOPQOJIMH BMeCTO 1-0OpoM—2-MeTOoKCUMsTaHa. (UPLC-MS) tr 0,62
MuH; ESTI-MS 423 [M+H]*.

[TpumMmep 16: 2—aMMHO—-N— (3—

(ruoporcuMeTmI) OunmkJo [1.1.1]nedran—1-wmin) -5-(4-( (1S, 5R) —-3—

uzonponmia—3—aszabuumukio[3.1.0]rexkcad—1-1i) QeHWII) HUKO TMHaMNT

HaNL N
Y NH Lx,ﬂ; W
’,:.}:%E\_l. ilm ;;
s N

YrKazaHHOEe B 3aT0JIOBKE coeIMHeHMe noJyuajm criocobom,
aHAJIOTWUYHEIM 1JI9 2—aMuHO-N—( (1r, 4R) —4-TUIPOKCULIIMKIIOTEKCWII) —5— (4

((1R, 58) -3-m3onpommi—-3—azabuiukio [3.1.0] rexkcaH-1-

MJI) PeHMJI) HUKO THMHaMM1Ia (mpuMmepa 2), 3a MCKJIOUEHMEeM TOI'0, UTO
NIPpUMEH JIU 2—aMmHO-5- (4—( (1S, 5R) —3-m30onponmji—3—
azabuumkio [3.1.0] rekcaH—1-wuJI) QeHMJI) HUKOTMHOBYIO KMUCJIOTY

(MpoMeXyTOUHOe coeluHeHre 9a) BMecTO cosim TFA m 2-aMmHO—5— (4-

((1R, 58) -3-mzonponui—-3—azabuuukio [3.1.0] rekcaH—-1-
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niI) GeHWJI) HUKOTMHOBOM KMCJIOTH ([IPOMEeXyTOUHOTO COoeIMHeHua 2a) U
[IPpUMeH AJIU (3—avmuHOOMUMKIIO [1.1.]1]nneHTad—1-1JI) METaHOJI
(IIpOMeXy TOUHOE coeIMHeHne 1o6a) BMECTO TpaHCc—4-
aMMHOLIMKJIOTeKCaHoJla I'muopoxJjopuna. 1H AMP (400 MI'g, DMSO-d6) O
9,05 (s, 1H), 8,41 (d4,1H), 8,18 (d,1H), 7,61 (d, 2H), 7,48 (dd,
1H), 7,33-7,17 (m, 4H), 4,55 (t, 1H), 3,51 (4, 3H), 3,31 (s,
2H), 3,08 (s, 2H), 2,07-1,99 (m, 1H), 1,41-1,22 (m, 3H), 1,17-
0,98 (m, 9H), 0,79 (d, 1H). (UPLC-MS) tr 0,54 wmmH; ESI-MS 433
[M+H] *.

[lpoMexyToUHOEe coeluHeHMe 16a: (3—-aMmMHOOMUMKJIO[1.1l.l]neHTaH-

1-1J1) MeTaHOJ

B pactBop coxum HCl wm wMeTmJI-3-aMMHOOMIMEKJIO[1.1l.1l]nmeHTan—-1-
KapbokcuiaTa (218 wMr, 1,23 M™MMOJIB) B THF (7 ™) no0aBJIaJIn
HeboJsbmyMu  nopuusaMmu  LiAlHg (140 wT, 3,68 MMOJIB) npu 0°C.
PeaklIMOHHYK CMECBHb IIepeMellMBaJiMd IIpY K. T. B TeUeHUe 2 Y. U Tacuiu
npu 0°C cMmecwbi THF U BOIH, 3aTeM QUILTPOBAJIM Uepes CJIOM LeJuTa U
KOHLEHTPUPOBAJM IIPUM TIIOHMXEHHOM HOaBJIEHMM C TIOJIYUYeHMEM YKa3aHHOT'O
B 3al'OJIOBKE COeIMHEeHMHA B BUIE XeJITOI'O Macja, KOTOpoe IIPMMEHSIJIN
fe3 OOIIOJIHUTEeJILHOM ouMcTkm. FIA-MS 114 [M+H]'.

[Ipumep 17: 2—-ammHO-N—((1lr,4S)-4-TMOPOKCULMUKIIOTEKCUII) —5— (4-

((1S,5R)—=3-(3,3,3—TpudTopnponmui) —3—azadbuumukio [3.1.0] rexkcau—1-

WJ1) QeHnJI) HUKO TMHAaMNTI

HaN. N
o \{,@ {f;:f]~w\ .
. _WNH “ ,,J
HOY S N
F i

YKaszaHHOe B 3aT0JIOBKE coenMHEHMe [IoJIy4am CIIocoBoM,
aHaJIOTMYHEM IJIg 2-—aMuHO—5— (4—- ( (1R, 5S) -3—- (1, 3—nudroprnpornad—2—wui) —
3—azabuumukio[3.1.0]rekcaun—1-wmi1) peunir) -N-( (1r, 4R) —-4-
TUOPOKCULUKIIOTEKCHUII) HUKOTUMHaMIIa (mpumepa 5), 3a UCKJIIOUEeHVEM
TOTO, uTo [IPUMEH AJIU 3,3, 3-TpUOTOPHPONUIITPUOTOPME TAHCYJIEQOHAT
BMECTO 4— (3—OpOMIIPONIMII) MOPOOJIMHA 17 PEeaKUMOHHYIO CMeChb
lepeMellBaJu IIpM K. T. B TedeHue 60 mmu. 1H AMP (400 MI'y, DMSO-—

de) & 68,39 (4, 1H), 8,31 (4, 1H), 8,12 (4, 1H), 7,60 (d, Z2H),
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1,23 (4, 2H), 7,12 (s, 2H), 4,59 (4, 1H), 3,79-3,66 (m, 1H),
3,39 (m, 3H), 3,09 (s, 1H), 2,72-2,59 (m, 4H), 1,86 (m, O5LH),
1,52-1,18 (m, ©6H), 0,79 (s, 1H). (UPLC-MS) tr 0,59 mmH; ESI-MS
489 [M+H]*.

puMmep 18: 2-aMmHO-N-((lr,4r)—-4-TUIPOKCUIMKIIOTEKCUI) —5— (4—

(IMPPOIUIOMH—3—WJI) QEHUII) HUKO TUHaMMU I

HaN._ N
i

i

B pacTBOpP Tper-0yTuiI-3— (4— (6—amMmmHO—5— ( ( (1r,4r)-4-
TUOPOKCULKKIIOTEKCIUII) KapOaMOWJI) IUPUOVH—3—1JI) QeHWJI) INPPOJIMOANH—1 —
KapbokcuilaTa (MpoMexyTOUHOT'O CcoenuHeHusa 18a, 120 wMr, 0,140
MMOJIB) B IOMOKcaHe (3 wj) poSarjasaam 4 H. HC1 B nmokcanHe (0,210
M, 0,839 mMoJB) B aTMochepe aszsoTa NIpM K. T. M IIOJYUYEHHYK CMECH
IepeMellMBagXM B  TeUeHUe 4 4, IlocJie  KOHIUEHTPUPOBaAHUA  IIpU
IIOHVKEHHOM HOaBJIEHUM HEOUMIEeHHEM [NPpOAYKT OUMIajM C  I[IOMOMEBI0
XxpoMaToTpadum c obpameHHOM dason (crnoco® 3a). UuMcTHe OQpakluM
pasnoeianmu MeXxIy HaCHII. BOIOH. pacTBopoM  NaHCOs3 u EtOAc.
OOBbeOMHEeHHEEe OpTlaHuYecKMe CJIOM I[IPOMHBAJIM COJIEBEIM pPacTBOPOM,
BEICYIIMBaJM  Hanm  MgSOg, buie TPOBAIU u KOHLIEHTPUPOBaJIN opu
IIOHWXEHHOM  IaBJIEHUU c [IOJIyYeHMeM  yKasaHHOTO B 3aTr'0JIOBKE
COeIMHEHMS B BUIe CMeCHM OuacrepeoMepos. 1H AMP (400 MI'u, DMSO-
de) & 8,26 (d,1H), 8,09 (4, 1H), 7,57 (d, 2H), 7,35-7,29 (m,
2"), 7,09 (s, 2H), 4,55 (d4, 1H), 3,77-3,69 (m, 2H), 3,22-3,15
(m, 2H), 3,12-2,91 (m, 2H), 2,74-2,62 (m, 2H), 2,24-2,07 (m,
1H), 1,83 (dd, 4H), 1,42-1,16 (m, b5H). (UPLC-MS) tr 0,42 wvmH;
ESI-MS 381 [M+H]*.

[lpoMexyTOUHOEe cCcoeluHeHre 18a: Tper-0yTniI-3— (4— (6—aMMHO—5—

(((1lr,4r)—-4-TUIPOKCULIMKIIOTEKCUI) KapOaMOoWl) IUPUINH— 3—
ni1) QeHWII) IUPPOJINIVH-1-KapOOoKCUIIaT

YKasaHHOe B 3aT0JIOBKEe COeIMHEHNE oJiyvalm criocoBoM,
aHaJIO TUYHEIM o4 2—aMMHO—5— (2—¢Top—4— (4—U30oHponuinniliepasma—1—
mi) derngr) —N—- ((1lr, 4r) —4-TUOPOKCULUUKIIOTEKCWJI ) HUKOTHUHaMMUIOa  (IIpuMepa

8), Ba MCKJIUEHMEeM TOI'O, UYUTO IPUMMeHAIU Tper—0yTui—3—(4-(4,4,5,5-
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TeTpaMeTuJI—1, 3, 2—OnokcabopollaH—2—WJI) QeHWJI) IUPPOJINIVH— 1 —
KapbokcuiaT (IIpOMeXyTouHOoe coenuHeHme 18b) BmecTo 1-(3-dpTOp—-4-
(4,4,5,5-rerpamMeTnii-1, 3, 2-guokcabopoiaH—2-1J1) beHni) —4-
M30NPONMIINIUIIEpasMHa (IPOMeXyTOUHOT'O coenMHeHMa 8a). (UPLC-MS) tr
0,95 MmH; ESI-MS 481 [M+H]*.

[IpoMexyTOUHOEe coenMHeHue 18b: TpeT-0yTuiI—-3-(4-(4,4,5, 5-

TeTpaMeTuJi—1, 3, 2—onuokcadopoiiaH—2—wuJI) QeHWUJI) IUPPOJINIVH—1—
kapBokcuiaT

YKa3zaHHOe B 3aT'0JIOBKE coenMHeHNe [IoJIy4alim CIrIoCcoBoM,
aHaJIO TUUHEM oJjig 1-(3-¢pTop—-4-(4,4,5, 5—-rerpameTnii-1, 3, 2—
OIMokcabopoJlaH—2—WJI) QeHWJI) —4—UB30IPpONUIINIUIIepas3Ha (MpOMeXyTOUHOT'O
COeIMHeHNs 8a), 3a MUCKIKNnUEeHMEeM TOI'0, YTO IIPUMEHAJIN TpeTr—0yTUII—3—
(4—OpoMbeHMIT) INPPOINIVH-1-KapOoKCcUJIaT (IIPOMEXyTOWHOEe COeOMHeHUe
18c) BMeCTO 1-(4-BpoM—3—-pTOopdeHmI) —4—MBO0NIPONUIINIUIIEPa3HA
(MpoMeXyTOUHOTO coemmHeHus 8b). (UPLC-MS) ts 1,43 mmH; ESI-MS 374
[M+H] .

[TpoMeXxy TOUHOE coegmMHeHne 18c: ToeT-0yTMII—-3— (4—

BpoMbeHMII) IMPPROJIUIVH—1-KapBoKCHUIIaT

B pacrBOop 3- (4—-0OpoMbeHws) nupposanimuHa (200 mr, 0,885 MMOJEb)
B DCM (7 ™) @pmoBaBisanu Ou—rper-oyTuianukapboHaTr (0,308 wi, 1,327
MMoJib) u TEA (0,247 M, 1,769 MMmoJb) B aTMocdepe a30Ta IpM K. T.
PeakKUMOHHYI CMeChb IlepeMelluBaliM B TeueHMe 2 Y. 3aTeM pPeaKUMOHHYIO
CMeChb paszfaBJIgJIM HaCHIl. BOOH. pacTeBopoM NaHCOs m cmemmBajm ¢ DCM.
IlocJie pazmeseHVs a3 BOOH. CJOM CHOBa BKCTparMpoBaJM C IIOMOILIO
DCM. OOBeIVMHEHHEE OpTraHMUeCKMre CJIOM IIPOMEIBAJIM COJIEBHIM pPacCTBOPOM,
BHICYMIMBaJIN Hapm MgSQyg, dnIeTpOBAJIM u KOHILIEHTPUPOBaJINU npu
[IOHWXEHHOM  IaBJIEHUU C [IOJIyUYeHMEM  YKa3aHHOTO B 3aT0JIOBKe
COeIMHEHVs B BUIe OeCLBeTHOI'O Macjla, KOoTopoe IIpUMMeHsaIun 0e3
OOIIOJIHUTEeJIbLHOM oumcTku. (UPLC-MS) tr 1,33 mmy; ESI-MS 270 [M+H]*.

Ilpmep 19: 2—aMmHO-N-( (1r, 4R) —4-THMIOPOKCHULMKIIOTEeKCUJI) —5— (4—

((1R, 58) —3— (rerparunpo—2H-nupar—4-wmi) —3—-azabuuurio[3.1.0] rexkcas-

1-1J1) PeHMII) HUKO TMHaM/I
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YKa3zaHHOE B 3aT'0JIOBKE coenMHeHVe oJiydasim criocofowM,
aHaJIOTUYHEIM 1Jia 2—aMyHO-N- ( (1lr, 4R) —-4-ITMOPOKCUUUKIIOTEKCUII) —5— (4-
((1R,5S8)-3-(1- (MeTMJICYJIbOOHWUII) IUIIePUINH—4-1JI) —3—
az’abuumukio [3.1.0] rexkcan—1-mi) deHnII) HUKOTMHaM1Ia (OpuMepa 1), 3a
VCKJIDUEeHVEeM TOI'O, YUTO NIPpUMeHAJM Iurunpo-2H-nmupas—4 (3H)-0OH BMEeCTO
1- (MmeTMIICyIbQOHMI) IUNepuInH—4—-oxda. 1H AMP (400 MI'u, DMSO-d6) o
8,39 (s, 1H), 8,31 (4, 1H), 8,12 (d, 1H), 7,62 (dd, 2H), 7,25
(s, 2H), 7,12 (s, 2H), 4,59 (d, 1H), 3,97-3,63 (m, 4H), 3,40 (m,
2"), 3,31 (m, 2H), 3,19-3,03 (m, 2H), 1,99-1,65 (m, 8H), 1,51-
1,16 (m, 8H). (UPLC-MS) tr 0,48 mmu; ESI-MS 477 [M+H]".

IIpumep 20: 2-ammHO-N—-((1lr,4S)-4-TUMOPOKCULMKIIOTEKCUJI) —5— (4-

((1S,5R) -3-(2-MeTOKCURTHJI) —3—azadbulmukio[3.1.0]rexkcad—1-

WJI) PeHMJI) HUKO TMHaMN/]I

HoN . M.
T
O;:-« ’llx »:ifj""-\ o,
HO" N,
‘—}%_

YKaszaHHOe B 3aT'OJIOBKeE COoeIIMHeHNMe I1oJIy4yajin criocobowm,

aHaJIOTMYHEIM IJIg 2—-aMuHO—-5— (4-( (1R, 5S)-3- (1, 3—nudroprnpornad—2-—wui) —
3—azsabunmukio[3.1.0]rekcau—1-wmia) peuni) -N- ( (1r, 4R) —-4-

TUOPOKCULMKIIOTEKCHUII) HUKOTUMHaMIIa (mpumepa 5), 3a UCKJIIOUEeHVEM
TOTO, yTo NIPUMEH AJIN 1-6poM—2-MeTOKCHUBTaH BMECTO 4— (3-

OPOMIIPONMII) MOPGOJIMHA M PeaKIUMOHHYID CMecCh HepeMemmBaim npu 60°C B
TeyeHre 4 u. 1H AMP (400 MI'u, DMSO-de) & 8,38 (s, 1H), 8,11 (s,
1H), 7,59 (4, 2H), 7,22 (d, 2H), 7,13 (s, 2H), 4,60 (4, 1H),
3,73 (d, 1H), 3,54-3,36 (m, 4H), 3,27 (s, 3H), 2,64 (m, 4H),
1,87 (m, ©6H), 1,40-1,27 (m, 6H), 0,76 (s, 1lH). (UPLC-MS) tr 0,49
MuH; ESTI-MS 451 [M+H]*.
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[MTpuMep 21: 2—ammHO-N- ( (1R, 35, 4R) -3-dTOop—4-

TUOPOKCULUKIIOTeKCHII) —5— (4— ( (1R, 5S) —-3— (TeTparunpo—-2H-nmupau—4—-wui) —
3—azabuuukio [3.1.0] rekcad—1-mj) QeHMII) HUKO TMHAaMUT

HaM o N

. xl J
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YKasaHHOe B 3aTOJIOBKEe COeIMHEHNE IoJIyJdalm criocoBoM,
aHaJIOTMUHBEIM  OJIS (1R, 58) —rmper-6yTmi—-1- (4— (6—ammHO—5— ( ( (1r, 4R) -4~
TUOPOKCULKKIIOTEKCHUII) KapOaMOWJI) IUPUOVH—3—WJI) beHWJI) —3—
azabuumukJio[3.1.0]rekcaH—3-kapbokcuiara (IPOMEXY TOUHOT'O
coenmHeHuda 1b), 3Ba MCKJIKOUYEHMEM TOT'O, YTO IIPUMEHSAJIM 2—aMUHO—5— (4-

((1R, 58) —3— (rerparunpo—2H-nupar—4-wmi) —3—-azabuuurio[3.1.0] rexkcan-

1-1i1) PeHnJI) HUKOTMHOBYK KUCJIOTY  ([IPOMEXYyTOUHOE cCcoeIMHeHMe 14a)
BMECTO 2—aMmHO-5- (4—-( (1R, 5S) -3—- (Tper-0OyTOKCUKaAPOOHWMII) —3—
azsabuumrio [3.1.0] rexkcad—1-mi) QeHMII) HUKOTHMHOBOM KMCJIOTH

(MPOMEeXyTOUHOTO CcoeIMHeHMsa 1c) um npumeHaau (1R, 2S5, 4R)-4-amMmHO-2-
OTOPLUMKIIOTEKCAaHOJIa IMUIPOXJIOPKI  (IIPOMeXyTOouHOe coenMHeHue 21a)
BMECTO TpaHC—-4-aMMHOUUKJIOTeKCaHoJa. HeOuMMeHHHN OIPOOYKT OUMIaJIU
c noMmompl prepHPLC (cmoco® la) C HOOJydYeHMeM YKa3aHHOTO B
3aroJIOBKe coeIMHeHMsS B Bupme cojm TFA. 1H AMP (400 MI'u, DMSO-do6)
5 9,60 (bs, 1H), 8,42 (s, 1H), 8,35 (d, 1H), 8,12 (s, 1H), 7,64
(bs, 2#H), 7,36 (bs, 2H), 7,14 (s, 2H), 4,94 (t, 1H), 4,80 (d,
1H), 4,16-3,82 (m, 4H), 3,81-3,45 (m, 4H), 3,30-3,25 (m, 4H),
2,15 (bs, 1H), 1,88-1,85 (m, 2H), 1,65-1,59 (m, b5H), 1,76-1,27
(m, 3H), 1,18 (bs, 1H). (UPLC-MS) tr 0,48 mmu; ESI-MS 495 [M+H]".

[TpoMeXy TOUHOE coeOMHeHNne 2la: (1R, 2S,4R) —4—-aMmMHO—2—

OTOPLUUKIIOTEKCAaHOJa I'UIOPOXJIOPUL

B pacTBoOpP Bensmi— ( (1R, 38, 4R) -3-pTop—4-
TUOPOKCULMUKIIOTEeKCHUII) kapbaMaTa (IPpOMEXYyTOUHOT'O  coenMHeHuda 21b,
376 mMmr, 1,41 Mmosis) B EtOH (20 wMi) pmo®GaBigiM HajJladui Ha yIJle
(10%) (80 mr, 0,075 MmMOJNB) B aTMocChepe as0oTa. PeaKUMOHHHM COCYI
TP pasa OIponoyBaJiM as30ToM, 3aTeM TpM pas3a OpooyBaJiM BOLOPOIOM.

Ilocuie IiepeMenrMBaHMA IIpM K. T. B TeUeHNe 17 u. PEeakKIMOHHYID CMEeCH
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IpOoIyCKaJM uYepes3 CJOM LejrMTa M Ocalok Ha (uiIbTpe [OPOMHBaJIM C
I[IOMOIIBI0 EtOH C [IOJIYUYEeHMEM OeClUBeTHOTO pacTeopa. MenJIeHHO
no0aBJIgIM XJIOPUCTOBOIOPOIOHYKW KMucJoTy (1,25 M B EtOH, 14 ™iu, 17,5
MMOJIB) WM CMeCh IllepeMellMBaliM IIpM K. T. B TeueHue b u. IlocJe
KOHLEHTPUPOBAHMA IIPM IIOHMXEHHOM IaBJIEHUM IIOJIydaJiM YKa3aHHOe B
3aT0JIOBKEe coeIVHeHVe B BUIE TPA3HO—0EeJIOTO TUTPOCKOIMUHOTO
TBepOoor'o BemecTBa. FIA ESI-MS 134 [M+H]*.

[lpoMexyTouHOe coenmHeHue 21b: ©OGenz3wmi—((1R,3S,4R)-3-pTop—-4-

TUIPOKCULIMKIIOTEKCUII) Kap®aMaT

B pPacTBOpP Bensui— ( (1R, 3S) -3-dpTop—4-
OKCOLIMKJIOTEKCHUII) KapbamMaTa ([IpOoMeXyTOUYHOT'O cCcoelIuMHeHusa 21c, 768
M, 2,90 Mmosis) B MeOH (15 mi) npoGapjaaiam nopumamm NaBHg (274 wmr,
7,24 mmvosn) npm 0°C. Tlocjie mNepeMemnMBaHMS B TedeHre 30 MMH. IIpHU
0°C peaKUMOHHYI CMeCh pas30aBJISJM HacCHI. BOOH. pacTBopoM NHiCl u
oBecneurBaJiM eT'0 Har'peBaHMe IO K. T. PacTBopuTesb YyIaJlalu IIpU
NOHMXEHHOM NaBJieHMM M pobariadaam DCM m Bony. Ilocje pasnejeHua das
BOOH. CJIOM TpM Ppa3a BDKCcTpalupoBajM C nomombio DCM. OObelMHEeHHEBE
OpraHMUeCcKHue CJIOM IIPOMEBAJIM COJIEBEIM pPacCTBOPOM, BHCYMMBAJIM Hal
BezBonHEIM MgSOs4, OGOUIBETPOBAJM M KOHILEHTPUPOBAJU IIPM IIOHMXKEHHOM
OaBJIeHMM C IIoJIydeHMeM OeJloTO TBEPOOTO BelecTBa. HeouumeHHHBM
IPOOYKT OuMmaJM C IIOMOMbI XpoMaTorpadum C  HOpMaJlbHOM  das3on
(cmoco® 2b) ¢ noJgydeHMeM YKa3aHHOTO B 3arl'0JIOBKe COeIMHEeHMS B
BuIe OecClLBeTHOTIO TBepIoro BemecTBa. (UPLC-MS) tr 0,76 MmH; ESI-MS
268 [M+H]*. Mzob0paxeHHYKL abCOJITHYID KOHQUIypallMl IIOOTBEepXIaJlM C
I[IOMOIELI0 PEHTIEeHOCTPYKTYPHOM KpUcTaJioTrpadun.

[TpoMeXy TOUHOE coeIMHeHne 21c: Bensuia— ( (1R, 3S) -3-dpTop—4-

OKCOLMKJIOTeKCWUJI) kapbaMaT

B pacTBoOpP Bensmi— ( (1R, 3S,4S)-3-pTop—4-
TUIPOKCULIMKIIOTEKCIII) KapbaMaTa (MpoMexyTOUHOT'O coeamuHeHmsa 21d,
710 M, 2,66 MMoJbE) B DCM (26 wmi) 1no0aBJIANM XJIOPXPOMaT IUPUIVHUA
(859 Mr, 3,98 MMOJIB) . PeaklMOHHYK CMECH IIe€peMelMBallM B TeUeHue 6
Y. OpM K. T. JoBaBaalM IpyI'ylw HOPLUIK XJIOpXpoMaTa IUMPpUMIOMHMA (573
MI', 2,66 MMOJIb) ¥ pPeaKLUMOHHYK CMECH I[IEepeMelMBaliM B TeUeHME elle
18 u. Tlocyme poBarieHuMsa DCM mM Hacell. BOOH. pacTBopa NaHCOsz obe
basH pas3nesisayM, BOIOHBI CJIOM IOBaXOH D2KCTpalMpoBajiM C oomombio DCM

1 OOBeOVMHEHHEEe OopraHMYeCKHre CJIOM TIIPpOMEEBAaJIM COJIEBEIM pPacTBOPOM,
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BHICYIIMBAJIM Hand 0e3BOOHEM MgSQ0s, OOMILTPOBAJIM M KOHIEHTPUPOBAaJIM IIPU
IIOHMXEHHOM IaBJeHuM. OCTaTOK OuMmalIM C IIOMOIbLI XpoMaTorpadum cC
HOpMaJIbHOM ¢azon (crmoco® 2b) ¢ HoJdydeHMeM yKal3aHHOTO B 3al'OJIOBKe
coeIMHeHUsa B BuUIe OecuBeTHOT'o MacJja. (UPLC-MS) tr 0,82 MmH; ESI-
MS 266 [M+H]*.

[IpoMexyTOUuHOe coeamHeHre 21d: ©OeHsui—((1R,3S,4S)-3-dTop—4-

TUIPOKCUIIMKIIOTEKCHUII) KapdaMaT

B cocyn 3arpyxaimn Benusuy— (1R, 3R, 6S)—-7-
okcabunukiio[4.1.0] renrad-3-uiakapbamMaT (IIPpOMeXyTOUYHOe COelVHEHUE
2le, 1,50 1©, 6,07 MmMone) U pobGaBaaiam TpuruapodTopun TEA (4,94
M, 30,3 mMosbk). Cocynl 3aKpeHBaJM M €TI0 COINEPXMMOEe IIepeMelMBaliv
npu 100°C B TeuveHme 2 u. Ilocjie OXJaXOeHMSI PEaKUMOHHYID CMeCh
MeOJIeHHO BHUIMBAJIM B IIepeMellMBaeMHM pacTBop K2COsz (5,87 1, 42,5
MMOJIE) B Bome (400 mMJjI) M TpM pasza »BKCcTpaluMpoBaliM C IoMombkl DCM.
OObeOMHeHHEe  OpTaHMUeCKMe  CJIOM [OPOMEIBAJIM  BOIOOWM UM COJIEBHM
PacTBOPOM, BHICYNIMBAJIM  Hal Be3BOOHEIM  MgSOy4, bunbTpoBaIM U
KOHLEHTPUPOBAJIM TIIPM I[OHMWXEHHOM JIaBJIeHUM. HeOUMIEeHHHM MaTepuall
ouMmaJiM C I[IOMOMmMBI XpoMaToTpaduu C HopMaJbHOM Gaszom (cnocob 2b) c
[IOJIYYEeHNEM CMeCH pPerMOM30MEePOB, KOTOPYKR paslesialrM C IIOMOILBIO
openapaTuUBHOM xXupaJjbHOM HPLC (xojoHka: ChiralPak AD, 20 MKM,
50x5 cM, ckopocTb mnoToka: 90 MJI/MMH., OJMHaA BOJIHH IJIS BHSABJICHUS:
220 HM, OOIOBMXHad ¢a3a: H-TenTaH:EtOH, 90:10 mo t=52 mmuH., 85:15
no t=69 wmmH., 3aTrem 80:20). VYKazaHHOe B 3al'OJIOBKe COeIMHEeHUue
BHIIEJIAJIN B BUIE BeclBeTHOTO Macya u onpeneysanm ero
XapakKTepucTUKky C nomomeio UPLC-MS (SQ13, xoJoHka: Acquity HSS T3
1,8 MM 2,1x50 MM npm 60°C, »siwedT A: Boma+0,05% MypaBbLMHOMI
KMCJIOTH+3, 75 MM NH40AcC, »iwoeHT B: aueToHUMTpus+0, 04% MypaBbMHOM
KMCJIOTH, TpalMeHT: oT 5 mo 98% B =a 1,4 MuH., noTtoxk 1,0 mi/MuH.,
tz 0,81 vmu.; ESI-MS 268 [M+H]™).

[TpoMeXy TOUHOE COoeOMHeHNne 2le: (1R, 3R, 638)—-"7-

okcabuuukiio[4.1.0] renran—3-makapbamMaT

Paspesnanu cuH—-OeH3uUI— (7-okcabuuukio[4.1.0]renrau—3-
ui) kapbamMaT (IIOJYUYeHHHM, KaK oIMcaHo Vv Gbémez-Sanchez et al,
Tetrahedron 2005, 61(5), 1207-1219) <c ©[noMOWBK IIpeHapaTUBHOM
xupaJibHOM HPLC (koJjoHka: ChiralPak AY, 10 mMxM, 25x5 cM, CKOpPOCTH

noroka: 30 MjI/MMH., IJMHA BOJIHE IJIS BHABJEHMS: 214 HM, IOOBMXHASA
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daza: H—TEelTaH: M30IpOoIaHoJl, 80:20) . YKaszaHHOe B 3aT0JIOBKE
COeIMHEHMe BHIOENAJM B BuUIe OeCLBEeTHOT'O Macja M OIpenesidln eIo
XapakKTepUCTUKY C TIoMOmbl xXupaJbHOM HPLC (ChiralPak AY-H, 5 wMKM,
15x0,46 cM, CKOPOCTBL IIOTOKa: 1 wMia/MuH., OJiMHa  BOJIHEL  OJIg
BHIABRJIeHUSA: 214 HM, OOIBWXHadA Gasz3a: IeKcaH:mu3onpomnaHoJ, 70:30, tr
2,24 vyH., ee 99,2%). (UPLC-MS) trg 0,90 vmu; ESI-MS 248 [M+H]"'.

Ilpumep 22: 2-aMmuHO-N—-((1s,4S)—-4-TUOPOKCULMKIIOTEKCUJI) —5— (4~

((1R, 58) —-3— (rerparunpo—-2H-nupas—4-wui) —3-az3abuumurio[3.1.0] rekcas-

1-1J1) PeHnII) HUKO TMHAaMIT
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YKaszaHHOe B 3aT0JIOBKE coenuHeHMe [IoJIy4daim CIIOCOBOM,
aHaJIOTMUHEIM  [OJIS (1R, 5S) —rper-6yTmi—-1- (4— (6—aMmmHO—5— ( ( (1r, 4R) -4~
TUIOPOKCULMKIIOTEKCIUII) Kap®aMOoWJl) IUPUOUH—3—W1JI) eHWJI) —3—
az’abuuukIio [3.1.0] rekcan—3-kapbokcuiara (IPOMEXYy TOUHOT'O
coenuHeHusa 1b), 3a MCKIOUEHMEM TOTI'O, UYUTO IIPUMEHHAJM 2—aMUHO—5— (4-
((1R, 58)-3- (rerparnmpo-2H-nupan-4-wui) -3-azabuuukio [3.1.0] rexkcau-
1-wmi1) deHuJI) HUKOTHMHOBYID KUMCJIOTY  (IIPOMEXyTOuHOe CcoeIuMHeHMe 14a)
BMECTO 2—aMmHO—-5- (4—-( (1R, 5S) -3—- (7per-0OyToOKCUKAPOOHMII) —3—
azsabuumrio [3.1.0] rexkcad—1-mi) QeHMII) HUKOTHMHOBOM KIMCJIOTH
(IPOMEXY TOUHOT'O COeOMHEeHUd 1lc) n [IPMMEeH AJIU nquc—4-
aMVHOLMKJIOTeKCaHOJI BMEeCTO TpaHCc—4—aMMHOLUKJIOTeKCaHoJa .
HeouumeHHH NPOOYKT OUMIMAJ M C IIOMOmbo PprepHPLC (crnoco®6 la) c
[IOJIYUeHMEM VYKas3aHHOTO B 3aroJIoOBKe coeIMHeHMS B BuIOe cojim TFA. 1H
AMP (400 MT'w, DMSO-d6) o 9,50 (bs, 1H), 8,41-8,33 (m, 2H), 8,17
(d, 1H), 7,62 (bs, 2H), 7,26 (bs, 2H), 7,14 (s, 1H), 4,42 (d,
1H), 4,05-3,79 (m, 5H), 3,34-3,24 (m, 4H), 3,11 (bs, 1H), 2,70-
2,50 (m, 1H), 1,83-1,71 (m, 7/H), 1,62-1,47 (m, 7H), 1,35-1,29
(m, 1H). (UPLC-MS) tr 0,52 mMmH; ESI-MS 477 [M+H]*.

IpuMmep 23: 5—(4-(2—-azacnoupo[3.3]renrad—2-uUjJIMeTWUJ) beHuJ) —2—

aMHO-N- ( (1r, 4r) —4—-TUOPOKCULIMUKIIOT€KCHUII) HUKO TMHaMNU]]
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YKaszaHHOe B 3aroJIOBKE coenuMHeHMe [IoJIy4asim Ccriocofom,
aHaJIOTMYHEIM 0JId 2—aMnHO-5— (2—-¢Top—4- (4-m3onponuinuiiepa3smna—1-
mi) euni) —N—- ( (1lr, 4r) —4-TUIOPOKCUUIMUKIIOTEKCWJI) HUKOTHMHaMMOa ([IpuMepa
8), Ba MCKJKOUYEeHMEeM TOTIo, 4YTO OpuMeHanu 2-(4-(4,4,5, 5-TeTpaMeTUIi—
1, 3, 2—-nuokcabopojlaHn—2-1JI) OeH3UJI) —2—a3acnmpo [ 3.3 ] renTaH
(MpoMeXxyTOUHOe coenMHeHune 23a) BMECTO 1-(3-pTop—-4-(4,4,5, 5-
TeTpaMeTuJi—1, 3, 2—nnokcaboposlaH—2—WJI) PeHWJI) —4—MB30NPpOoNUIINuIIepa3muHa
(MpoMeXyTOUHOTO coenuHeHusa 8a). 1H AMP (400 MI'u, DMSO-dé6) & 8,40
(d, 1H), 8,30 (d4, 1H), 8,14 (d, 1H), 7,61 (4, 2H), 7,33 (d, 2H),
7,14 (s, 2H), 4,58 (d, 1H), 3,79-3,66 (m, 1H), 3,55 (s, 2H),
3,41 (dt, 1H), 3,14 (s, 3H), 2,07 (t, 4H), 1,94-1,72 (m, 6H),
1,47-1,20 (m, 5H) (UPLC-MS) tr 0,51 mmu; ESI-MS 421 [M+H]T .

[TpoMeXy TOUHOE coegMHeHne 23a: 2-(4-(4,4,5, 5—-TeTpaMe TUJI—

1, 3, 2—-nuokcabopojlaHn—2-WJI) 0eH3UJI) —2—a3acnmpo [ 3.3 ] renraH

B pacrBOop 2-(4- (6pomMmmeTw) penw)—-4,4,5,5-rerpamermii-1, 3,2~
ouokcabopojiaHa (300 w1, 1,01 wmoJw) B alleTOHUTpUJe (8 mI)
nobaBaaau 2-asacnupo[3.3]rentaH (148 wMmr, 1,11 MMmoJb) M kKapboHAT
esmsa (428 w™Mr, 1,31 w™MMmOJIB) B aTMochepe azoTa IpM K. T.
PeaKUMOHHYID CMeChb IIepeMellMBaJiM B  TedeHUe 60 wMMH., 3aTeM
pas3baBJigin HaCHII. BOIH. pacTeOopoM NaHCO3 nu EtOAcC. Ilocae
pasnejeHus a3 BOIOH. CJIOM BDKCTpaTlMpoBalIM C nomomeid EtOAC u
oBbBelIVMHeHHEEe OpTaHUUYEeCKMe CJIOM IIPOMBIBAaJIM COJIEBEIM PaCTBOPOM,
BHICYMIMBaJIN Hapm MgSQOg, dnIIb TPpOBAJIM u KOHILIEHTPUPOBAaJINU npu
[IOHWXEHHOM  JTaBJIEHUU c [IOJIyYeHMEeM  YKa3aHHOTO B 3aT'0JIOBKe
COeIMHEeHMs, KOTopoe IMNPUMMeHSaIM 0e3 IONOJHUTEeJbLHOM ouucTkM. (UPLC-
MS) tr 0,82 mmu; ESI-MS 314 [M+H]".

[MpuMep 24: 2—ammHO-N- ( (1r, 4R) —4—-1muapokcu—4-

MeTUMJIIUKIJIoTekCcui) —5— (4— ( (1R, 5S) —3-m3onponmii—3—

azsabuumukio [3.1.0] rekcad—1-wmi) GeHWII) HUKO TMHaMNU]
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YKaszaHHOe B 3aroJIOBKe coenuHeHMe [IoJIy4asim CIriocofowM,

AHAJIOTUUYHEM 1JIS 2—aMuHO-N—( (1r, 4R) —4-TUIPOKCULIUKIIOTEKCWII) —5— (4-
((1R, 58) -3-mzonponmi—-3—az3abuiukjo [3.1.0] rexkcan—-1-
M) PeHMII) HUKO THHaMM/Ia (mpuMmepa 2), 3a  MCKJIOUEeHMeM TOoI'0, UToO
[IPUMEH SJIU TPaHC—4—aM/HO— 1 -MeTUIILUKIIOTeKCaHOJI BMECTO TpaHC—4—
aMMHOLMKJIOTeKCcaHoJla I'uapoxJjopuna. 1H AMP (400 MI'n, DMSO-de6) o
8,43 (d, 1H), 8,34 (4, 1H), 8,16 (d, 1H), 7,68 (d, 2H), 7,39 (d,
2H), 4,06 (dd, 1H), 3,86-3,41 (m, 9H), 2,26 (dt, 1H), 1,78 (d,
2H), 1,68-1,55 (m, 2H), 1,47 (t, 4H), 1,33 (dd, ®6H), 1,18 (s,
4H) . (UPLC-MS) tr 0,53 mMmu; ESI-MS 449 [M+H]*.

Ilpumep 25: 2-aMmMHO—-5—(4—-((1R,5S8)-3-(4, 4—IMOTOPLUUKIIOTEKCHUII) —
3—azabuumukio[3.1.0]rekcadn—1-wmi1) pednir) -N-( (1r, 4R) —-4-
TUOPOKCULMUKIIOTEKCHUII) HUKOTUMHaAMNI

HoM L ML
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YKa3zaHHOe B 3aT'0JIOBKE coenMHeHMe [IoJIy4alim CIriocofowM,
AHAJIOTWUYHEM 1JI19 2—aMuHO-—N—( (1r, 4R) —4-TUIPOKCULIMKIIOTEKCWII) —5— (4
((1R,5S8)-3-(1- (MeTMJICYJIbOOHWII) TUIIePUINH—4—1JI) —3—
azsadbuumukio [3.1.0] rekcad—1-mi) deHMII) HUKOTMHaM1Ia (nIpuMepa 1), 3a
VCKJIDUeHVeM TOI'0, 4YTO IIpUMMeHAIU 4,4-IMOTOPLUUKIIOTEeKCAaHOH BMeCTO
1- (MmeTmiICcynbQOHMI) IUnepuIni—4-oxva. 1H AMP (400 MI'u, DMSO-d6) o
8,38 (d, 1H), 8,32 (4, 1H), 8,11 (4, 1H), 7,59 (d, 2H), 7,23 (d,
2"H), 7,13 (s, 2H), 4,59 (4, 1H), 3,73 (4, 1H), 3,39 (d, 2H),
3,09 (d, 1H), 2,68-2,55 (m, 2H), 2,37 (4, 2H), 2,00 (s, 2H),
1,84 (d4, 8H), 1,64 (d4, 2H), 1,46-1,16 (m, ObH), 0,78 (s, 1H).
(UPLC-MS) tr 0,56 mmu; ESI-MS 511 [M+H]*.
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Ilpumep 26: 2—ammHO-N—-((1lr,4S)-4-TUMOPOKCULMKIIOTEKCUJI) —5— (4-

((1S,5R)—-3-(okceTaH—3-mJ) —3—-azabunmukijo[3.1.0]rexkcad—1—

MJI) QeHUJI) HUKO TMHaMN]I

HO™
B pacTBOpP cCoJmM TFA " 5-(4-((1S,5R)-3-
azsabunmkio [3.1.0]rekcad—1-wmi) peunir) —2—ammuaHo—N- ( (1r, 4S)—-4-

TUOPOKCULUKIIOTEKCUII) HUKOTHMHaMKIa ([IpOMeXyTOUHOI'O CcoeluHeHusa ba,
70 Mmr, 0,138 wmvmoJss) B DCM (4 w™Mj) podaBidilM okceTaH-3-oH (12,0
mr, 0,166 wmvons) m AcOH (0,012 wi, 0,207 wMMOJB) B aTMochepe
asora OpM K. T. PeaKUMOHHY CMechb IepememmBaju 1pu 45°C B
TeueHre 30 MmH. Jo0aBidsaM TpHaleToOKcuUOoOpoIMOpun HaTpusa (58,6 Mo,
0,276 MMOJIB) IpPU K. T. M PEaKUMOHHYI CMecCh I[epeMemuBaym npu 45°C
B TedeHMe 3 Y. 3aTeM pPeaKUMOHHYI CMeChb pas30aBJIifajlM HACHL. BOIH.
pacTBopoM NaHCOz m cmMemmpaau ¢ EtOAc. Ilocrie pasmesieHusa ¢as BOOH.
cJoMn CHOBa SKCTparmpoBamn c IIOMOIIBI0 EtOAc. O0BenMHEeHHEe
OpTaHMUeCKMe CJIOM IIPOMBEIBAJIM COJIEBEM pPacTBOPOM, BHCYIMBAJM Hal
MgSQO4, OQUILTPOBAJIM ¥ KOHLUEHTPUPOBAJM IIPU IIOHWXEHHOM IaBJIEHUM.
HeouumeHHEM OPOIOYKT CHauvaJla ouumaJ M C TIoMombilo prepHPLC (crnocod
la), 3aTeM C IIOMOWbI QJIsm-xXpoMaTorpadum C obpameHHOM dason
(crtoco® 3a) c TI[oJgydYeHMeM VYKasz3aHHOTO B 3aroJIOBKe COeIMHEeHMS B
BuIe OeClUBeTHOT'O TBepIoro BemecTBa. (UPLC-MS) tr 0,48 mMmH; ESI-MS
449 [M+H]*.

Ilpumep 27: 2-aMrMHO—5—(4-((1S,5R)-3-(4, 4—InOTOPLUUKIIOTEKCWUII) —
3—azsabuumukio[3.1.0]rekcaun—1-wmia) peuni) -N-( (1r, 4S)—-4-

TMOPOKCHUIMKIIOTEKCHUII ) HUKO TMHaMM/I



89

YKazaHHOe B 3aT'0JIOBKE coenMHeHVe [oJiydaJsim CcriocofowM,

AHAJIOTUMYHEM 1JIS 2—aMuHO-N—( (1lr,4S) -4-TUIPOKCULIUKIIOTEKCWII) —5— (4~
((1S8,5R) -3— (okceTaH—3-mJ) —3—azadbuumuxjo[3.1.0] rexkcau—1-
W) eHnJI) HUKOTMHaMMIa ([IpuMepa 26), 3a MWCKJIOYeHMEeM TOT'o, UYTOo
npuMeHau 4, 4-IUdTOPUUKIIOTEeKCaHOH BMEeCTO OKceTaH-3-0Ha. Ilocie
OUMCTKM YKasaHHOe B 3al'0JIOBKe COeNMHEHMe IoJiydalld B BUIE COJMU
TFA. 1H aMP (400 MI'm, DMSO-de6) & 9,50 (bs, 1H), 8,38 (d, 1H),
8,32 (d4, 1H), 8,11 (4, 1H), 7,59 (d, 2H), 7,23 (4, 2H), 7,13 (s,
2H), 4,59 (4, 1H), 4,12 (bs, 1H), 3,73 (d, 1H), 3,39 (d, 2H),
3,09 (d4, 1H), 2,68-2,55 (m, 2H), 2,37 (4, 2H), 2,00 (s, 2H),
1,84 (4, 8H), 1,64 (d, 2H), 1,46-1,16 (m, 5H). (UPLC-MS) tr 0,56
MuH; EST-MS 511 [M+H]*.

[TpumMmep 28: 2—aMUHO—N— (3—

(ruoporcuMeTmI) OuumkJo [1.1.1]nedran—1-wmin) -5-(4-( (1S, 5R) —-3—
(Terparnnpo—2H-nupadH—4-wui) —3—-azadbuuukio [3.1.0] rexkcan—1-
WJ1) beHMJI) HUKO TMHAaMITI

HaN . N

YKa3aHHOe B 3aT0JIOBKE coenMHEeHMe IoJIy4dam CIIOCOBOM,
aHaJIOTMUHBEIM [OJIA (1R, 5S8) —rmper-6yTmi—-1- (4— (6—amMmmHO—5— ( ( (1r, 4R) —-4-
TUOPOKCULMUKIIOTEKCHUII) KapOaMOWJI) IUPUOVH—3-WJI) eHWnJI) —3—
az’abuuukJio[3.1.0]rekcaHn—3-kapbokcuiara (IPOMEXY TOUHOT'O
coenuHeHuda 1b), 3a MCKIKOUEHMEM TOT'O, UYUTO IIPUMEHHAJIM 2—aMUHO—5— (4-
((1S,5R) -3—- (rerparunpo—-2H-nupad—4-wui) —3—-azabuuukio[3.1.0] rexkcas-

1-1i1) peHMII) HUKOTMHOBYK KUCJIOTY  ([IPOMEXYyTOUHOE COeIMHeHMe 28a)
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BMECTO 2—aMmHO—-5- (4— ( (1R, 5S) -3- (Tper-0OyTOKCUKaAPOOHWMII) —3—
azsabunumrio [3.1.0]rexkcad—1-mi) QeHMII) HUKOTHMHOBOM KMCJIOTH
(MMPOMEeXYy TOUHOT'O coeIMHeHM A lc) u NIPpUMEH AJIN (3—

aMHOOMUMKIIO[1.1 .1 ]neHTaH—1-1JI) METAHOJ (IIPOMEeXYyTOUHOEe COeOVHEHME
16a) BMECTO TpaHc—-4-aMMHOLMKJIOTeKCaHoJla. HeouMlleHHHM [OIPOOYKT
CHauaJla ouMmaJmM C I[noMompld prepHPLC (cnoco6 la), 3aTeM C IIOMOIBLIO
bism-xpoMaTorpadum c obpameHHOM daz3oy (crnocod 3a) C IDoJIyUdeHUeM
YKasaHHOTO B 3arloJIOBKe COeIOMHeHUSA B BUuIe OeCLBETHOT'O TBEPOOTO
BemecTrBRa. 1H AMP (400 MI'n, DMSO-de6e) & 9,35 (bs, 1H), 9,00 (s,
1H), 8,44 (s, 1H), 8,19 (s,1H), 7,068 (d, 2H), 7,37 (d, 2H), 7,26
(bs, 2H), 4,57 (t, 1H), 4,12 (d, 1H), 3,97 (bs, 1H), 3,80-3,56
(m, 2H), 3,51 «(d, 2H), 3,35-3,20 (m, ©6H), 2,29-2,23 (m, 1H),
2,11-2,05 (m, 1H), 1,99 (bs, 1H), 1,97 (s, ©H), 1,67-1,61 (m,
1H), 1,19-1,14 (bs, 1H). (UPLC-MS) tr 0,50 w»muH; ESI-MS 475
[M+H]*.

[TpoMeXy TOUHOE coegmMHeHne 28a: 2—aMMHO—5— (4—-( (1S, 5R) —-3—

(Terparnagpo—2H-nupaH—-4-mi) —3—-az3abuumukio [3.1.0] rekcaH—1-
WJ1) eHWJI) HUKOTMHOBAA KMCJIOTa

YKaszaHHOe B 3ar0JIOBKE coenuHeHMe [IoJIy4asim CIrIocofowM,
aHAJIOTMYHEM 1Jjia  2—aMrHO—5— (4-( (1R, 53) —3- (Tper—-0yTOKCUKAPOOHWII) —
3—azabunukio [3.1.0] rexcan—1-mi1) QeHMUII) HUKOTHUHOBOM KM CJIOTH
(IPpOMEXyTOUHOT'O  COeOMHeHMusa 2cC), 3a MCKJIUYEeHMEeM  TOoTo, uTo
[IPUMEH SJIU MeTUJI-2—-aMruHO—5— (4—( (13, bR) -3—- (TeTparunpo-2H-nupaH—4-
i) —3—-azabumukio [3.1.0] rexcad—1-mJ) QeHMII) HUKOTUHAT
(mpoMexyTouHOe coenmHeHue 28b) BMecTo (1R,5S)-Tper—0OyTmi—1- (4-

(6—aMMHO—5— (MeTOKCUKAPOOHWII) IUPUINH—3—MJI) PeHWJI) —3—

azabuumkJio[3.1.0]rexkcaH—3-kapbokcuiara (IpPOMEXY TOUHOT'O
coenuHeHusa 1d). (UPLC-MS) trg 0,37 MmmH; ESI-MS 380 [M+H]T.
[l[poMexyTOUHOEe CcoenmHeHue 28b: wMeTmI-2—-aMuMHO—5— (4-((1S,5R) -

3—(rerparnnpo—2H-nmnpad—-4-wi) —3—azabuuukio [3.1.0] rexkcan—1—
MJI) QeHWJI) HUKOTHHAT

YKaszaHHOe B 3aT0JIOBKEe COeIMHEHNE [oJiydanm criocoBoM,
aHaJIOTMUHEM OJIis MeTUJI-2—-aMUHO—5— (4—-( (1R, 5S) —3— (TeTparnagpo—2H-
nrpaH—4-wui) —3—azabtmuuukio [3.1.0] rexkcad—1-wi) GeHWUII) HUKOTHHATA
(MPOMEeXYy TOUHOT'O coeIMHeHU A 14b), 3a UCKJIOUeHMeM  TOoTIo, yTo

NIpUMEeH AJIn MeTuJI-5— (4—-( (1S, 5R) —3—-azabunmukjo [3.1.0] rexkcau—1-
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Wi1) eHnII) —2—aMMHOHMKOTHHAaTa TUOPOXJIOPUL (MpoMeXyTOUHOE
COeIMHeHNne 7c) BMECTO MeTuJI-5- (4-( (1R, 53) -3-
azsadbuuukio [3.1.0] rekcad—1-wmi) GeHni) —2—aMMHOHMKOTHHAaTAa
TUOPOXJIOpMUIOa (IIPOMeXyTOUHOT'O coenmHeHus 14c). (UPLC-MS) tr 0,62
MmH; ESI-MS 394 [M+H]*.

[Iprmep 29: 2—aMMHO—-5— (2—-pTop—4- (nunepa3mH—-1-wmi) beHmy) —N—

((lr,4r) -4-TUOPOKCULMUKIIOTEKCWII) HUKO TUMHaAMUI

YKaszaHHOe B 3aT0OJIOBKE coenMHeHMe [IoJIy4am CIIoCOBOM,
aHAJIOTUUYHEM 1JI9 2—aMuHO-N—( (1lr, 4r) —-4-TUIPOKCULIIMKIIOTEKCIII) —5— (4-
(mupponIVH—-3-WJI) PeHWJI) HUKOTHMHaMuaa (npuMmepa 18), 3a MCKIOUEeHMEM
TOTO, yTo NIPUMEH AJIN TperT-0yTuii—-4- (4— (6—ammHO—5—( ( (1r,4r)-4-
TUOPOKCULIMKIIOTEKCUII) Kap®aMOoWJI) IUPUONH-3—WJI) —3—
bTopbeHnII) nunepa3nH—1-KapOokcuIaT (IIPpOMeXyTOUHOe COeIauHeHre 29a)
BMECTO 3—-(4-(6—ammHo-5-(((1lr,4r)-4-
TUOPOKCULUKIIOTEKCIUII) KapBaMOWJl) IUPULOVUH— 3—1JI) QeHWII) IUMPPOJIMOANH—1 —
kapbokcuiaTa (IpOMeXyTOUHOI'O coenmMHeHus 18a). 1H SAMP (400 MIw,
DMSO-d6) & 8,29-8,16 (m, 2H), 7,95 (d, 1H), 7,38 (t, 1H), 7,06
(s, 2H), 6,88-6,75 (m, 2H), 4,54 (4, 1H), 3,69 (m,1H), 3,42-3,32
(m, 2H), 3,17 (4ad, 4H), 2,92 (dt, 4H), 1,88-1,73 (m, 4H), 1,43-
1,15 (m, 4H). (UPLC-MS) tr 0,42 mmH; ESI-MS 414 [M+H]*.

[lpoMexyTOUHOEe coeluHeHre 29a: Tper-0yTmiI—-4- (4— (6—aMHO—5—

(((1lr,4r)—-4-TUIPOKCULIMKIIOTEKCUI) KapOaMOoWl) IMPUIOMH—3—1JI) —3—
bTopbeHnI ) nunepa3nH—1-KapOoKCKUIIaT

YKaszaHHOe B 3aT0JIOBKE coenuMHeHMe [IoJIy4am CIIOCOBOM,
aHaJIO TUYHEM oJjig 1-(3-pTop—-4-(4,4,5, 5—-rerpameTnii-1, 3, 2—
oIrMokcabopoJlaH—2—WJI) QeHWJI) —4-MB30oNpoNuInmurepasmMtia (opuMepa 8), 3a
VICKJIOUEeHVEM TOTO, UYTO IIPUMMeHAIM Tper-0yTtui—-4-(3-¢Top—-4-(4,4,5,5-
TeTpaMeTuJi—1, 3, 2—nnokcabopoJlaH—2—WJI) QeHWJI) IurepasmHa—1—
KapbokcuiaT (IIpOMeXyTOUHOe coenuHeHme 29b) BmecTo 1-(3-dpTOp—-4-
(4,4,5,5-rerpameTnii—-1, 3, 2-guokcabopoiaH—2-1J1) beHni) —4-

MSOIIPOITMJINIMIIEpa3sviHa (HpOM@)KyTOT{HOI‘O coelgvHeHMsa 8a) . PeaKUMOHHYIO
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cMechb nepememmBasivm Inpu  80°C B  Teuveume 60 MMH. ¥ [IPOBOIOMUIIN

OUMCTKY C IIOMOIBbI XpoMaToTpaduy C HopMaJbHOM dasol (cmocod 2b) c

[IOJIyUYEeHMEM YKa3aHHOTO B 3aT'0JIOBKE COeIOMHEHNA B BUIE
KOPUUYHEBATOT'O TBepHoro BemecTBa. (UPLC-MS) tr 0,96 wmmH; ESI-MS
514 [M+H]*.

[IpoMexyTOUHOEe COenMHEHNE 29b: TpeT-0yTUI-4—- (3—-dTOop—4-

(4,4,5,5-rerpameTnsi-1, 3, 2-guokcabopoiaH—2-1JI) QeHWJI) Iunepa3mH—1—
kapBokcuiaT

YKasaHHOe B 3aTOJIOBKEe COeIMHEHNE IoJIydJdaln criocoBoM,
aHaJIO TUUHEM oJjig Tper-0yTui-4- (3-¢pTop—-4-(4,4,5, 5—-TeTpaMe TUII—
1, 3, 2—-nunokcabopoylaH—2-WJI) QeHWJI) Iurepas3utd—-1-kapboKkcujaTa

(HpOMG?KyTOTEHOI‘O COeIIMHeHNMA 8a) 7 3a VMCKJIKUEeHMEM TOT'O, gTo

[IPYMEeH AJIU TpeT—-0yTUII—4— (4—-0poM—3-0TopdeHWII) Iuliepa3mua—1—
KapbokCcuiaT BMeCTO 1- (4-BpoM—3—pTOopdeHMII) IUIIepa3UHA
(MpoMeXxyTOUHOTO coemmHeHus 8b). (UPLC-MS) ts 1,38 mMmH; ESI-MS 407
[M+H] .

[Tprmep 30: 2—aMmHO—-N— (3—
(ruppokcumMeTmr) Ouumkio[1.1.1]nedras—1-wmi) -5-(4—-( (1R, 53) -3-

(Terparnnopo—2H-nupaH—4-wi) —3—-az3abuuukio [3.1.0] rekcaH—1-
WJI1) QeHUII) HUKO TUMHaMN]

HaN. N
n
k.

YKasaHHOe B 3aTOJIOBKEe COeIMHEHNE [oJIydaln criocoBoM,
aHaJIOTMUHBEIM [OJIA (1R, 58) —rmper-6yTmi-1- (4— (6—ammHO—5—- ( ( (1r, 4R) —-4-
TUOPOKCULUKIIOTEKCHUII) KapOaMOWJI) IUPULOVH—3—WJI) eHWnJI) —3—
azabuumukJio[3.1.0]rekcaH—3-kapbokcuiara (IpOMEXYy TOUHOT'O
coenmHeHuda 1b), 3a MCKJIKOUYEHMEM TOT'O, YTO IIPUMEHSAJM 2—aMUHO—5— (4-

((1R, 58) —3— (rerparunpo—2H-nupar—4-wmi) —3—-azabuuurio[3.1.0] rexkcan-

1-1y1) PeHWJI) HUKOTMHOBYK KUCJIOTY  ([IPOMEXYTOUYHOE CcoeIMHeHMe 14a)
BMECTO 2—aMmHO—-5- (4—-( (1R, 5S) -3- (Tper-0OyTOKCUKaAPOOHWMII) —3—
azsabunumrio [3.1.0] rexkcad—1-mi) QeHMII) HUKOTHMHOBOM KMCJIOTH

(IPOMEeXyTOUHOT'O coeIMHeHUA lc) nu NIPpUMEeH AJIn (3—
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aMHOOMUMKIIO[1.1 .1 ]neHTad—1-1JI) METAHOJI (IIPOMEeXyTOUHOEe COelVHEeHMe
l6a) BMECTO TpaHC-4-aMUMHOUMKJIIOTEKCaHOJa. HeOUMmeHHEM [IPOOYyKT
CHauvajla ouMiajM C [nomomsl prepHPLC (cnoco® la), 3aTeM C IIOMOIBK
dism—-xpoMaTorpadum c obpameHHOM O¢Qazom (crnoco® 3a) C [DOJyUeHNEM
YKas3aHHOTO B 3aloJIOBKe COeOMHEHUA B BUIe OeCLBETHOI'O TBEepOoIo
BemecTBa. 1H AMP (400 MI'n, DMSO-dé6) & 9,05 (s, 1H), 8,41 (d,1H),
8,18 (d,1H), 7,61 (4, 2H), 7,24-7,22 (m, 4H), 4,55 (t, 1H),
3,87-3,84 (m, 2H), 3,51 (d, 2H), 3,48-3,25 (m, 2H), 3,10 (bs,
1H), 2,56-2,47 (m, 4H), 1,97 (s, 6H), 1,96-1,74 (m, 3H), 1,39-
0,30 (m, 3H), 0,77 (bs, 1H). (UPLC-MS) tz 0,51 mMmuH; ESI-MS 475
[M+H]*.

lpumep 31: 2-ammHO-N-((lr,4R)—-4-TUMOPOKCULMKIIOTEKCUJI)—5— (4~

( ((R) —2-MeTUINUPPOJIUIVNH—1—WJI) METWJI) PEHWII) HUKO TMHaMMUI

HoN_ N

oo

YKaszaHHOe B 3aT0JIOBKE coenuHeHMe [IoJIy4daim CIIOCOBOM,
aHaJIOTUYHEIM o4 2—aMMHO—5— (2—¢Top—4— (4—U30oHponninniiepasma—1—
mi) derngr) —N—-((1lr, 4r) —4-TUOPOKCULUKIIOTEKCWJ ) HUKOTHUHaMMUOa  (IIpuMepa
8), 3a MCKJIIOUeHMEeM TOTO, YTO IPUMEH 2JIU (R)=(4=-((2-
METUIINUPPOIUIMH—1—1JI) MeTHJI) beHMJI) OOPOHOBYIO KUCJIOTY
(MpoMexyTOUHOe cCoeIVHeHME 31la) BMECTO 1-(3-pTop—-4-(4,4,5, 5-
TeTpaMeTuJi—1, 3, 2—OnuokcaboposlaH—2—1JI) PeHMJI) —4—MB30NpOonuIInuIIepa3uHa
(IPOMEXYTOUHOTO COeIMHeHMda 8a). OuMCTKY I[OIPOBOOMIIM C I[IOMOIBIO
XpoMaToTpadum C HoOpMaJIbHOM daszo¥  (cnocob 2b) C TIIOJIydeHMeM
YKa3aHHOTO B 3aTOJIOBKEe COEeIMHEHMA B BUIE XKeJITOT'O TBEPHOTO
BemecTBa. 1H AMP (400 MI'u, DMSO-de6) & 8,75 (d, 1H), 8,65 (d,
1H), 8,48 (d, 1H), 7,81 (dd, 2H), 7,63 (d, 2H), 4,52 (d4dd, 1H),
4,18 (dd, 1H), 3,69 (ddt, 1H), 3,51-3,31 (m, 2H), 3,25-3,04 (m,
3#), 2,19 (ddt, 1H), 1,82 (td, éH), 1,64-1,52 (m, 1H), 1,39-1,15
(m, 7H). (UPLC-MS) tr 0,44 mvmH; ESI-MS 409 [M+H]*.

[lpoMexyTouHOe coenuHeHre 3la: (R)—-(4-( (2-MeTMINUPpPOIMOMH—1~—

WJI) MeETWJI) QeHWJI) OOPOHOBAsA KMCJIOTa
B pacTeop (4- (6pommeTui) eHm) OOPOHOBOM KMCJIOTH (125 wmr,

0,582 mMoJsis) B aueToHuUTpuiie (4 M) pnobasisaiau KpCOs (161 mr, 1,164
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MMOJIb ) " (R) —2—MeTUINMPPrOoINIVNH (54,5 MI, 0,640 MMOJIb ) B
aTrMochepe as30Ta IIpM K. T. PeakUMOHHYK CMeChb IllepeMellMBaJid B
TeueHre 60 MMH., 3aTeM (UILTPORaAJM UYepes CJioM LeauTa. OuIbLTparT
KOHLEHTPUPOBAJIM I[IPM IIOHMKEHHOM HOaBJIEHMUM C IIOJIydeHMEeM YKa3aHHOT'O
B 3arlOJIOBKe COeOMHEeHMA B BUIe I'PA3HO—0eJIOTO TBepLol'0 BelleCTBa,
KOTOpoOe IMNpuMeHsIM ©0e3 OONOJIHUTeJIbHOM oumcTtku. (UPLC-MS) tr 0,33
MuH; ESI-MS 220 [M+H]*.

[TpuMep 32: 2—aMmuHO-N- ( (1r, 4S)—-4-1tugpokcu—4-

MeTUIIUUKIJIoTekCcuIl) —5— (4— ( (1S, 5R) —3-m3onponmji—3—

azsabunmukio [3.1.0] rekcad—1-mi) GeHMII) HUKO TMHaMUI

HENw.#Nij
D«gjLﬁﬁﬂwf%a

HO ™

YKaszaHHOe B 3aI'0JIOBKeE COeIIMHEHNME I1oJry4Yyaiimn criocobom,

aHaJIOTUUHBEIM 1Jid 2—aMuHO-N—( (1r, 4R) —4-TUIOPOKCULIMKIIOTEKCWII) —5— (4-

((1R, 58) —-3-mzonpommi—-3—azabuuukio [3.1.0] rekcaH-1-

W) PeHWJI) HUKO TMHaMM1IIa (nmpuMmepa 2), 3a MCKJIOUEeHMEeM TOI'0, UTO
[IPpMMeHAJIN COJIb TFA 1z 2—aMmMHO—-5- (4- ( (1S, bR) —3—m3zonponni—3—
az’abuumkio [3.1.0]rexkcad—1-umJ) beHMUI) HUKOTUHOBOM KM CJIO THI

(IpOMEXYyTOUHOTO CcoeIMHeHMsa 9a) BMecTo cosim TFA um 2-amMmuHO-5- (4-
((1R, 58) -3-muzonponmi—-3—az3abuiukjio [3.1.0] rexcaH—-1-
W) QeHMJI) HUKOTUMHOBOM KUCJIOTH  ([IIPOMEXyTOUHOT'O COeIMHEeHud 2a) U
IPUMEH 9JIN TPaHC—4—aM/HO—1-MeTUIILMUKIIOTeKCaHOJI BMEeCTO TpaHC—4—
aMMHOLMKJIOTeKCaHoJla I'uapoxJjopuna. 1H AMP (400 MI'n, DMSO-d6) o
8,43 (d, 1H), 8,34 (4, 1H), 8,16 (d, 1H), 7,68 (d, 2H), 7,39 (d,
2H), 4,06 (dd, 1H), 3,86-3,41 (m, ©9H), 2,26 (dt, 1H), 1,78 (d,
2”H), 1,68-1,55 (m, 2H), 1,47 (t, 4H), 1,33 (dd, eH), 1,18 (s,
4H) . (UPLC-MS) tr 0,50 mmu; ESI-MS 449 [M+H]".

Ilpumep 33: 2-aMMHO—-5—(4-((1S,5R)-3-(4, 4—IMOTOPUUKIIOTEKCHUII) —
3—azsabuumukio[3.1.0]rekcadn—1-wmia) peuny) -N-( (1r, 4S)—-4-

PMHpOKCMHMKHOPeKCMH)HMKOTMHaMMH
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YKa3zaHHOE B 3aT'0JIOBKE coenMHeHVe oJiydasim criocofowM,

AHAJIOTUYHEM 1JIS 2—aMuHO-N—( (1lr,4S)-4-TUIPOKCULIUKIIOTEKCWII) —5— (4-
((1S,5R)-3—-(okceTaH—3-mJ) —3—-azabunmukjo[3.1.0]rexkcau—1—-
W) eHnJI) HUKOTMHaMMIa ([IpuMepa 26), 3a MWCKJIOYeHMeM TOoT'o, UTOo
OpuMeHaIu ourunpo—2H-nupas—4 (3H) —OH BMeCTO OKCeTaH—3-OHa. 1H sAMP
(400 MI'y, DMSO-deo) & 8,39 (s, 1H), 8,31 (d4, 1H), 8,12 (d, 1H),
7,62 (dd, 2H), 7,25 (s, 2H), 7,12 (s, 2H), 4,59 (4, 1H), 3,97-
3,63 (m, 4H), 3,40 (m, 2H), 3,31 (m, 2H), 3,19-3,03 (m, 2H),
1,99-1,65 (m, 8H), 1,51-1,16 (m, 8H). (UPLC-MS) tr 0,47 MmH; ESI-
MS 477 [M+H]*.

Ilpumep 34: 2—-aMvMHO-—N— (4-TUMOPOKCUBMUMKIIO [2.2.2]0KTaH—1-WJ) —

5-(4-( (1R, 53) -3- (Terparunpo—2H-nmpad—4-uij) —3—
azsadbuumrio [3.1.0] rexkcad—1-mi) QeHMII) HUKOTMHaMMI (TakKXe Ha3bBBaeMu

coeIMHeHVeM A B IOaHHOM ,]IOKyMeHTe)

P,
ey
!._,:'
an

/7

% p

‘L_C,

B pacrBop comm TFA u 2-aMmHO-5- (4-( (1R, 5S)-3— (TeTparnmpo—

2H-mpaH—-4-wui) —3—-azabunukio[3.1.0] rexkcau—1-1uy) PeHUI) HUKOTUHOBOM

KMCJIOTH (IIpOMeXxXyTOouHOTOo coernmHeHusa 14a, 4,10 r, 8,14 Mmouws) m 4-
aMMHOOMIMKJIIO [2.2.2]okTaH—1—-0oJla TumppoxJjopuna (2,17 r», 12,2 MMOJBb)
B OGeszsBomHoM DMF (60 M) moBaBiasgnm N-meTmsMopdosmH (2,24 M, 20,4
MMoJik) m HATU (4,64 o, 12,2 MMOJB) B aTMochepe azsoTa IIpM K. T.
PeaKUMOHHYID CMeCh IIepeMellMBaJlM B TedeHMe 2 4. M 3aTeM pa30aBJidaiu
HachHl. BOOH. pacTeopoM NaHCOs M TpM pasa SKCTPparmMpoBaJiM C IIOMOILIO
EtOAc. OObBenmMHeHHBEe OpTaHMUeCKMe SKCTPAKTHE [IPOMEBAJIM COJIEBEM

pPacTBOPOM, BHCymMBalIM Han MgSOs, OGUILTPOBANIM ¥ KOHIEHTPUPOBAJU
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1P TIOHMXEHHOM IaBJIEHUIM. HeouumeHHEIN IIPOOyKT oOouMmaJIM C IIOMOIEBIO

XpoMaToTrpadum c obpameHHOM dason (crnoco® 3b). UuMcTHe ©QpaklUMU
oBpabaTHEBAaJA HacChl. BOIOH. PacTBOPOM NaHCO3 18 TPU pasa
SKCTparupoBau C TIOMOIIEBI0 EtOAc. O0beOVHEeHHEe OopTraHMuecKue

SKCTPAKTH I[IPOMBBAJIM COJIEBHM pPacTBOPOM, BHCymmMBaJM Han MgSOg,
duneTPOBANIML U KOHLEHTPUPOBAJIN npu [IOHVMKEHHOM  OaBJIEHUU C
I[IOJIYUYEHMEM VYKa3aHHOT'O B 3al'0OJIOBKe COeIMHEHMS B BUIe TIPA3HO—
BeJioro TBepIOoIl'o BelleCTBa. V300paXeHHYD abCOoJIoTHY KOHOUIYpalM
[IOOTBEPXIAJIN c IIOMOIIEBIO PEHTTEeHOCTPYKTYPHOM KpUCTaJJiorpadmnn
YKa3aHHOTO B 3al'0JIOBKe COeOMHEHMA B KOMIUJIeKCe C »OoMeHoOM ALK-2-
KMHas3e. 1H AMP (400 MIu, DMSO-dé6) & 8,34 (d, 1H), 7,98 (d, 1H),
7,79 (s, 1H), 7,57 (d, 2H), 7,23 (d, 2H), 6,92 (s, 2H), 4,31 (s,
1H), 3,91-3,78 (m, 2H), 3,40 (bs, 1H), 3,33-3,24 (m, 2H), 3,11
(d, 1H), 2,57 (bs, 1H), 2,50-2,34 (m, 1H), 2,34 (bs, 1H), 2,12-
1,949 (m, e6H), 1,90-1,72 (m, 3H), 1,71-1,51 (m, 6H), 1,51-1,34
(m, 2H), 1,31 (t, 1H), 0,82-0,68 (m, 1H). (UPLC-MS) tr 0,54 wMmH;
ESI-MS 503 [M+H]*. XwupajdbHasa HPLC (ChiralPak Id, 5 MKM, CKOPOCTLH
rnoToka: 1 MI/MMH., IOJVHA BOJHH IJIA BHABJeHMA: 270 HM, I[IOABMXHAS
baza: rTenTaH:muszomnponaHoJs, 60:40 (+ O0,1% mgusTUiaaMmHa)): tr 18,7
MMH., ee 92,3%.

Al TepHaTUBHEM OpuMep 34A. B pacTBop 2-aMmMHO-5-(4-((1R,5S)-
3—(rerparunpo-2H-nmpaH—4-mJj) —3-—

azs’abuumkio[3.1.0]rexkcan—1-mJ) PeHMII) HUKO TUHOBOM KM CJIOTH
runpoxJjiopuna (1 xr, 1,683 MoJb) ¥ 4-aMUMHOOMUUKIIO[2.2.2]0KTaH—1-
oJla TrupmpoxJjopunma (343,9 r, 1,935 monp) B DMF (3500 M) moGaBidaim
EtsN (681,2 r, 6,732 mojyab) m HATU (767,9 r, 2,019 MoOJNB) IOpM K. T.
PeakUMOHHY CMeChb IlepeMellMBaJiM IIpM K. T. B TedeHue 1 u. CMecChb
HarpeBaJM mo 1T=45°C, @pmoBamBiaanu 5% pacrteop NH3.H:0 (5200 ).
[lepemMemeagu B TedeHMe  IIPUOIMU3UTEIBHO 30 MuH., noBaBJIaIIn
OOIIOJIHUTEJIEHOEe KOJIMYeCcTBO 5% pacTteopa NHiz.H2O (1800 1r). CwMech
HarpeBaJM Ho IT=45°C B TeueHme 2 u. CMech oxJjaxmaiu mo 1T=22°C.,
dMIILTPOBANIM, BJAXHHEM o0CagokK Ha OWJIbLTPpe IIPOMBEBAJIM C ODoMmombio H20
(1500 M x 3). BJaxHHM oCaloK Ha (OUILTPEe BHCYNMBAJIM II0I BaKyyMOM
npu 45°C B Teuenme 24 u. HEOUMIIEHHHM I[IPOAYKT PAaCTBOPAIM B
aneToHe (3000 wi), 3areM QUILTPOBAJIM C YyIaJIeHMEM HEeKOTOPOI'O

KOJIMUeCTBa HEepaCTBOPEHHOT'O TBEepHOT'o BellecTBa. dMJIbETpaT HalpeBaJu
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no IT=50°C. JobaBaamm H0 (2000 wI). CMech IIepeMelMBaJM [IpKr
IT=50°C B TeueHume 30 MMH., I[IOKa He OOpa3OBHBaJICA OeJEll OCaloK.
MenjeHHOo moGaBiysam H,O (4000 mi) . Cmech HepememvBaiy npu I1T=50°C
B TeueHMe 2 u. CMech oxJjaxmaiam no I1T=22°C 3a 2 4., OUILTPOBAJM,
BJIAXHHII OCAamOK Ha O(UIbLTpe IMIPOMHBaJM alleToHoM:H20=1:2 (06./00.,
1000 M x 2). BJaxHHM 0CalOK Ha OUILTPe BHCYNMBAJIM I[I00 BaKyyMOM
npu 45°C B TedeHme 24 u. Bcero nogaydanu 760 T 6ejyloTo TBepIOTO
BellecTBa (BHXOIO 89%, ee 99,4%).

lH aMP (DMSO-d6) &: 8,32 (d, J=2,3 Iu, 1H), 7,97 (4, J=2,3
ra, 1H), 7,77 (s, 1H), 7,54 (d, J=8,3 Tu, 2H), 7,20 (d, J=8,4
T'u, 2H), 6,90 (s, 2H), 4,31 (s, 1H), 3,82 (m, 2H), 3,29 (m, 2H),
3,07 (d, J=8,5 T'u, 1H), 2,54 (d, J=8,3 Tu, 1H), 2,44 (dd, J=8,5,
3,5 ru, 1H), 2,37 (m, 1H), 2,31 (td, J=10,2, 5,0 Tu, 1H), 2,04
(m, 6H), 1,80 (dt, J=7,9, 3,8 Tu, 1H), 1,71 (d, J=12,3 Tu, 1H),
1,65 (d4, J=11,5 Twu, 1H), 1,62 (m, 6H), 1,38 (m, 1H), 1,34 (m,
1H), 1,29 (¢, J=3,9 Tu, 1H), 0,73 (4ad, J=7,9, 3,6 Tu, 1H).

13C AgMP (DMSO-d6) &: 167,80, 157,69, 148,28, 141,27, 134,91,
134,79, 126,40, 125,66, 123,53, 111,01, 66,22, 65,59, 59,10,
55,46, 52,04, 33,72, 31,92, 31,77, 30,59, 29,61, 24,14, 17,20.

MS (ESI-TOF): 503,3018 [M+H]+.

JICXOOHEM MaTepuall (IUMIPOXJIOPUIOHYI COJIb) [OJydaju CJleOy M
oBpas3oM.

CycreHInpoOBaJn MeTUJI-2-aMuHO—-5- (4—( (1R, 5S) -3—- (TeTparuopo-

2H-timpas—4-wnj) —3-azabuuukio[3.1.0] rexkcad—1-mJ) QeHWII) HUKOTUHAaTa

omurugpoxJjopun (10 o, 19,5 Mmosb, 1,0 »xB.) B MeOH (31,7 1).
BaTreM pmobaBasaM pacTtBop NaOH (2,9 r», 72,2 MMmoawk, 3,7 »3kB.) B H20
(10 7). PeakKLUMOHHYI CMeChb HarpeBayu 0o 45 + 5°C u nepeMemmBal B

TeueHMe OOoJlee 3 U. C IIOJIYYeHMeM CYCIIeH3UU.

B 1npyrom ©&JgakoH, coIepXxamun alleToH (200 1), npobaraaau 5-6
H. HCl B i-PrOH (14,8 v, 97,6 MMOJIL, 5 2KB.). PacTBOop HarpeBaJu
mo 47 + 3°C. BaTeM B CMeCh HOOOABJAJM II0 KaIJIgIM BHIIeYKa3aHHYI
cycrneHsumo MeOH m nepeMemmbBaym npu 47 + 3°C B TedeHme 3 u. CMecChb
oxJlaxmaju mo 23 + 3°C u nepemMemmBagyM B TeueHue 3 U, Ilocje
duIpTpauMy BJIAXHEM OCAaIOK Ha OQUILTpe NPOMEIRaJM alleToHoM (40 1) .
BJaxHEM OCaIOK Ha (UIbTpe BHCYmMBAJIM I[IOI BakKyyMoM IIpu 55°C B

TedeHre 8 u. Ilogyvanu Z2-amMmvHO—5—(4-((1R,58)-3—(TeTparugpo—2H-
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nupaH-4-wmi) —3—-a3abuuukio [3.1.0] rexcad—1-ui) eHUII) HUKOTUHORBOM
KMCJIOTE TIuumpoxJiopun (12,3 1©, umcrora 99,3% B COOTBETCTBUM C
HPLC, BHXOHI IIpM aHalmsze 62,1%) B BuUIe TI'PAI3HO-0eJIOTO TBEPIOTO
BelleCTBa.

lH AMP (DMSO-d6) o&: 11,53 (br s, 1H), 8,64 (br s, 1H), 8,54
(br s, 1H), 7,72-8,42 (m, 2H), 7,64 (br 4, J=7,9 T'u, 2H), 7,38
(br o, J=7,8 Twu, 2H), 3,85-4,04 (m, 3H), 3,40-3,73 (m, 4H),
3,15-3,33 (m, 2H), 2,18 (br 4, J=3,9 I, 1H), 1,95-2,12 (m, 4H),
1,88 (br 4, J=10,0 I'uy, 1H), 1,05 (br t, J=6,4 T'u, 1H).

3¢ 4gMP (DMSO-do6) o&: 167,2, 155,8, 144,3, 142,0, 139,60,
133,8, 127,7, 126,3, 124,1, 110,0, 65,8, 62,5, 55,7, 53,2, 29,9,
28,8, 28,7, 23,5, 16,6.

MS (ESI-TOF): 380,1974 [M+H]+.

VICXOOHHM MaTepual, 2-aMuHo-5-(4-((1R,58)-3- (TeTparugpo—2H-
nvpad—4-wui) —3—azabtmuuukio [3.1.0] rexkcad—1-wmi1) GeHWUII) HUKOTHHAaTa
IUTUIPOXJIOPUI, IIOJydasiM CJIeNyKIMUM oDpasoM.

B KpyIUIOOOHHYK KoOJOY oOwemMoM 500 M z3arpyxaiu 1R, 5S8)-1-(4-
BpoMbeHMIT) —3— (TeTparnipo—2H-nnpad—4-—wui) —3—
azsadbuuukio [3.1.0]rekcan—-3-uga xJjopun (20 r, 1 »kB.), EA (200 M)
n 25% KoCO3 (62 1). CMech IepeMellMBaJiM B TeueHue 30 MMH., IIOKa
BCe TBepHAele BelleCcTBa He pacTBopAlMchb. Ilocse paspesieHusa ©¢as
OpTraHMUYeCcKMM CJIOM KOHLEeHTpupoBalIu. [JoGaBJaau 2-MeTuji—2-0yTaHOoJ
(48 1, 60 MJI). OpraHMUECKUM CJIOM KOHLEeHTPpUpoBaJM. JoBaBJjajam 2-—
MeTuII-2—-6yTandoJs (144 v, 180 wJj).

Cmechk mnepeHocuarM B Redlay obwemoMm 500 wmiz. JHobaBiasaian K2COs

(18,8 », 2,5 »xB.) M MeTUI-2-aMuHO-5-(4,4,5,5-T1eTrpameTmsi-1, 3,2~
OIMokcabopoJlaH—2—WJI) HUKOTHMHAT (16,8 T, 1,04 3KB.; CM.
[IPOMEeXyTOUHOe coeluMHeHre le). CMecb TpM pa3a »Oera3MpoBajM C

noMmomen Nz. CMeck Harpepagu mno IT=50 + 5°C s3a 1 u. JobGaBidaiu
Pd(dppf)Clz (1,2 r, 0,03 »kB.). CMech HarpeBaym mo I1T=70 + 3°C u
epeMemnrBaJM B TedeHre 2 u. Ilocje oxJaxIeHrsa no 22°C noBaBJiaiv
H-O (120 1) m EA (180 1) wm nepememmBalM B TeueHue 30 MMH.
HoBGasygsaimn MCC (6 1) M CMech OuIbTpoBaJiM uyepe3 MCC. Ocamok Ha
bunbTpe npomeBaJM ¢ noMomel EA (54 1) . Ilocysie pasnejieHuda das
OpTaHUUYeCKHUM CJIOM I[POMHBaJiM C nomomei 5% NaCl (124 r). 3aTeMmM B

OpTaHMYeCKMM cJjior m»pobaBjanaM Quadrasil MP  (DOTJIOTUTEJIE TSXKEJHX
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MeTaJuIoB oT Johnson Matthey, 6 1). CMmech HarpeBasu pmo I1T=55°C B
TedeHMe 8 4., OuJbTpoBaJiM uepe3 MCC uM HOpoMeBajM C nomomei EA (54
T). B oprahumueckuy cJjom poBasiaaiau Quadrasil MP (2 1). CMech
HarpeBasu 0o I1T=55°C B TeueHMe 6 u., QUILTPOBalM uepes CMC wu
IIPOMEIBaJIN c IIOMOIIBIO EA (54 ). OpraHudyecKun cJIom
KOHLIeHTpMpoBaK. [JoBaBjaauM  alleToH (158 1, 200 wy) . TIlocJe
nepeMemmpaHusa npu IT=22 + 3°C B Teuenue 30 MMH. CMeCh HarpeBaJll
mo IT=40 + 3°C. JoBamianu o kamilaMm 15,5% HCl (38,4 1) mpu IT
<50°C. Cmechp nepememmpasu npu I1T=45 + 3°C B TeueHme 1 u. CMecCh
oxJlaxmaJM mo 22 * 3°C. CMech mHepeMemmBaju npu 22 * 3°C B TeueHue
1 u. u ¢puapTpoBasm. OCamok Ha OQUIbTPe IIPOMEBAJM aleTOHOM (32 I X
2) . BilaxHHM OCaIoOK Ha OQUIbLTPpe BHCYINMBAJMU I[I0I BakyyMoMm npu 50°C B
TeueHMe I[IO MeHblled Mepe 8 u. IloJlydallM MCXOIOHEIM MaTepuals, 22,5 T
feJioTo TBepIOTO BemecTBa (umcTtoTra 27,1% B coorBeTrcTBUM C HPLC,
comepXaHue BOIE 5,2%, BHXOI IPpM aHalnu3e 87%).

H AMP (DMSO-d6) o&: 11,43 (br d, J=5,7 Tu, 1H), 8,62-8,80
(m, 2H), 7,85-8,58 (m, 2H), 7,67 (d, J=8,3 Twu, 2H), 7,39 (d,
J=8,4 Tu, 2H), 3,85-4,06 (m, 6H), 3,60-3,69 (m, 2H), 3,50-3,59
(m, 1H), 3,44 (br 4, J=7,7 I'u, 1H), 3,14-3,31 (m, 2H), 2,21 (d4dt,
J=s,4, 4,2 I, 1H), 1,94-2,12 (m, 4H), 1,76-1,93 (m, 1H), 1,07
(br t, J=7,1 T'u, 1H).

3¢ aMP (DMSO-d6) &: 165,0, 154,0, 143,5, 142,0, 140,1,
132,8, 127,7, 126,5, 124,2, 110,7, 65,8, 62,5, 55,6, 53,3, 53,3,
29,9, 28,9, 28,8, 23,6, 1l6,8.

MS (ESI-TOF): 394,2071 [M+H]+.

VcxonmHEM MaTepualj, 1R,58)-1-(4-BpoMmbenHns)—-3— (TeTparugpo—2H-
nupaH—4-mi) —3—-azabuumkio [3.1.0] rekcaHn—3-us XJIOPUI, I10JIy4daJin
cJlenyromuM oBpasoM.

B Redlay o6wemoMm 1 n 3arpyxaam (1R,58)-1-(4-06pombeHni) —3—
azabuuukjio[3.1.0]rekcae—3-uga xJjgopun (30 1, 1 »5kxB.), DIUIKUOPO—2H-
nupaH—4 (3H) —oH (13,13 1, 1,2 ©2KB.) n THF (300 m™Mj). CwMmechb
nepeMemmpasar opu IT=22 + 5°C B TeueHue 1 u. [JoOaBJIAJIM IIOPLMUAMU
NaBH (OAc)s (30,1 r, 1,3 »kB.) c nogmepxaHmemM 1T < 30°C. Cmechb
nepeMemmpasgy nopu 1T=22 + 5°C B Teueume 2 u. JJobaBjaaiau 6,2% HCI
(93 ©, 90 My, 1,5 »kB.) c nommepxaHmeM IT < 30°C m pH < 2. CmMmechb

nepeMemBaanu B TeueHre 10 MmH. JoBapjadiau 25% KoCOz (259 1, 210
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MJI) C peryaupoBaHueM pH=8-9. [JobGasjuanum IPAc (300 w™iI). Cwmecshb
nepeMelnBalin B TeueHMe 10 MMH . [Mocae pasnesieHnsa das B
opraHM4Yeckum cJjo¥ nobaryuaiau H2O (150 r). CMechb IIepeMellMBajJM B
TeueHMe 10 MWH. [Tocyie pasneJyieHnd das OpTraHnYeCKUN cJjon

KOHIIEHTPUPOBAJM IO BakyymMoMm (50-100 wmbap, BomsaHasa OaHg 50°C).
DoGaBysanu IPA (120 7, 150 wmy). OpraHMUeCcKMM CJIO¥ KOHLEHTPUPOBAJU
nom BakyyMoM (50-100 wmBap, BomAHasa ©6adHaga 50°C). JoBaeiamm IPA
(144 o, 180 miua). CmMech OQuJbTpoOBaJIM uepe3z CMC. Ocalok Ha (uIbTpe
IpOMEIBAJM C OoMomeilo IPA (24 1 x 2). B opTraHMUeCKUM CJIOU
nodasyanm H20 (5 1) . JoBapjaajam o kanjaam 31% HC1 (19,3 1) npm IT
< 35°C. CMmech mnepememmeBaju nOpu 1T=22 + 5°C B TeueHme 2 U. U
dunbpTpoBaM. OcaloK Ha O(OUIBTPEe IIPOMEBaJIM C TIoMombild I1IPA (48 1 X
2) . BilaXHHM OCaIoOK Ha OQUIIbLTPpe BHCYINMBAJMU 0L BakyyMoMm npu 50°C B
TeueHMe IO MeHblle¥ Mepe 6 u. IloJdydyaau HeoOxoOMMEIM oOpoaykT (31,4
T, uymucToTa 98% B coorBeTcTBMM C¢ HPLC, BHXOHO 78%) B BUIe 0eJloTO
TBEepOOTO BEMEeCTBA.

H AMP (DMSO-d6 m D20) &: 7,46 (br d, J=8,4 Tu, 2H), 7,15
(br 4, J=8,4 Tu, 2H), 3,90 (br 4, J=7,8 Twu, 3H), 3,62 (br s,
1H), 3,51 (br s, 2H), 3,16-3,38 (m, 3H), 2,05-2,21 (m, 1H), 1,93
(br s, 2H), 1,49-1,71 (m, 2H), 1,05-1,30 (m, 1H).

13C AMP (DMSO-d6) &: 138,3, 131,9, 129,2, 120,4, 65,5, 62,3,
56,2, 53,9, 29,1, 28,9, 24,8, 23,0.

MS (ESI-TOF): 322,0761 [M+H]+.

[IOJIHEIM CIIOCO® M3TOTOBJIEHUMS allbTepHAaTHMBHOTO IIpuMepa 34 A

n30bpaxeH Ha Clenyolel peakKLMOHHOW cxeMe 34A:
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SNo_NH

Br O/\/\C #CHs (ST AN J COo:MH
@B‘ A" @f L
AN PdidppliCly 5 Sy
s A t»s 2Hel 1. NaQH N

S ————————

N NaBH{OAC) | 2.1l
v O ‘K< EJ
0
o H;;CO;C "O

mw A5
!'d!.’ia

OH
Zia Ad

[lepBOe coenIMHeHMe Ha ITaHHOM cxeMe, Al, MOXeT OHBTL IIOJIYUYeHO
cJaenyromrM oOpasoM.
Cramgug 1-2. CuHTe3s 1lc m 1d

Cxema 34Al1

Br NaHMDS LJAVSN TTANCN -
0., o oH ‘A OH| BH;SM
- (g » s 3 2
\©\/CN SCR™ /E:rc%' /@ on (s) om
v NH,

yuc mpawnc numznc
CsHg BrN C HsClO wc:Tpanc=4,7:1, e. €. 95% ) )
MW: 19604 MW: 02,52  lcuuc  lcmpanc ld uuc  1d-mpanc
[Ipouenypa peakuum (cM. Takxe Xu, Feng et al., Org. Lett.

Vol 8, No.l1l7, 2006, pages 3885-3888):

IDoBapjaanm 1o karmjasam NaHMDS (2,0 M B THF, 19,2 Ja, 38,4 MoJb,
2,5 sxB.) B pactBOop la (3,00 xr, 15,3 mMoJyib, 1,0 5KB. [OJYUYaeMHl],
HanopuMep, oT Sigma-Aldrich) u# 1b (1,80 xr, 19,47 wvmosws, 1,27
SKB.; IOJIydaeMuli, HamopuMmep, oT Sigma-Aldrich) B THF (30 J) mnopu —
15-20°C B aTmMochepe Nz B TedeHume 5 d. PeaklMOHHYID CMecChb
epeMelrBaaM B TeUueHMe OONOJHUTEJbHEX 3 u. npu -15°C, 3aTem
IIOCTENEeHHO HaTpeBaJM OO K. T. UM IepeMemMBaJM B TedeHue 16 u. C
rnoMomen HPLC rnokasalu, uTo 4-06poMOEeHUJIALle TOHUTPWUII TIOJIHOCTBIO
M3pacxXomoBaliCAa.

MepnjseHHo po®amBiasgiam BF3;.Et2:0 (4,74 xr, 15,3 mosb, 1,0 »3kB.)
npu 20-40°C. Ilocjse moBaBJileHMS MeIJieHHO mobaBJssdiu BH3.DMS (19,2 i,
38,4 MoJB, 2,5 »3KB.) npmu 20-40°C. [locse moOaBJIEHUA CMECH

nepememveaau npu 50-55°C B Teuenme 16 u. C nomomeio HPLC mokasaju,



102

UTO IIPOMEXYyTOUHOEe COeOMHEeHMe IIOJIHOCTBI M3PacxXOoOOBRaJIoCh.

CMech oxJjaxmanau no —-5-0°C, wMemjeHHO pobasianu AcOH (4,5 xr,
74,4 moJsb, 4,86 »skB.). Ilocsie moBaBJjeHMA MeIOJIeHHO »Jo0aBJIAJIM 3 H.
HC1l (36 xr). CMecCch IIepeMellMBallM B TeueHMe 1 UYaca UM OOJBIIYyK YacTb
THF yIoaJisaJn roxn BakKyyMOM npu 40-45°C. BaTeMm oOCTaToK
SKCTparmpoBaJM C nomomelo MTBE (3x10 u). ®asy Ha ocHoBe MTBE
IPOMEIBAJM C IoMombio 3 H. HC1 (4x5 Jj). OObeOVHEeHHHM BOOHHEIM CJIOM
oxyaxmanu no 0°C. BaTeM BOIHHI CJIOM HeMTpalM30BajlM C HoMombil 30%
NaOH @mo pH >10, SKCTparuMporaan ¢ noMomeil IPAC (3x15 1),
IIPOMEIBAJIM COJIEBHM pacTBOpoM (5 JI), BHIOapMBaJIM TIIO0I BaKyyMOM C
[IoJIy4deHreM HEeOUMIIEeHHOT O coelIMHeHUsA 1d (3,71 KT), KOTOpoOe
IPUMMEHSAJM HENOCPeNCTBEeHHO Ha CJenylmelr cTaluu.

Cramnug 3—-4. CuHTe3s le um 1f

Cxema 34A2
Br
/@/_Am OH /@ {S“)'\\OH _ IPAc.SOCE /@/Am cl N ;:;a.;/JSQ rsz%)@
NHo NH; /© T e S wo
mpanc mparnc : 1= A1
ld-uuc 1d-mpanc le-uuc le-mpanc %%IISZ%{E%E

[lpouenypa peakLuM

OxJjlaxmasiy IPAc (12 51) mo 0°C m mobamsusanm SOClz (5,46 xr, 45,9
MOJIB, 1,5 »5KB.) ¢ HNoOmepkaHMeM TemnepaTypsl nopu 0-4°C. IlocJe
nofaBJieHUI MeOJIeHHO »no0aBJIAJM PacTBOP HEOUMIEHHOTO coenuHeHmsa 1d
(7,46 xr, 1nOBe InapTuM, oOBeOIMHeHHEHe M3 6 KI' la) B IPAc (24 ia).
llocsie pobGaBjieHMS CMeChb IIepeMelMBallM B TedeHme 1 u. npu 0°C,
3aTeM HarpeBaJM OO K. T. U IlepeMelMBalM B TedeHre 4 u., C [IOMOILBIO
HPLC rokasalju, uTo IIPOMEXYTOUHOE coeIMHeHMue IIOJIHOCTEIO
N3pacxonoBalloCh.

CMech oxJjlaxmaiu po -5-0°C u racuim Bomon (30 ), =aTeMm
MenJleHHO no6aBjasaiau 30% BoOHEM pacTBOp NaOH ¢ peryiupoBaHuMeM pH
mo 8,5-9 u mepeMemmBaJ M B TeueHue Houm mnpu 0-5°C. C nomompio HPLC
IoxKaszalu, uTo [IPOMEXY TOUHO e COeOUHEeHNE IIOJIHOCTRIO
n3pacxonoBajloCh.

MensieHHo mpoBamisanu 30% BomHEM pacTBop NaOH C pelyJIMpOBaHMEM
pH mo 11-12 mopm 0-10°C u mHnepemMemmBajgM IpM K. T. B Teuenme 30
MmH. ®aseE pas3nesidiay, BOIHBI CJIOM DKCTpalMpoBajiM C IHoMombil IPAC

(10 KT), OOBEeIVMHEHHYID oOpraHMueckyil a3y I[IPpOMBEBAaJIM  COJIEBBEM
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pacTtBOopoM (5 JI1), BHCymmBagu Han NazS0s ¥  (uIbTpoBalIM. 3aTeM
duibTpaT oxJjaxmaim mo 0-5°C. MemsieHHo poBamianm 4 M HCI\IPA (8,0
kr, 151 wMosw) mnpm 0-5°C. Tlocjie @npoBaBiIeHMA pPeaKUMOHHYID CMeCh
rnepeMemmpajgm B Tededme 4 u. 1npu 0-5°C. CMmech OMUIbLTPOBAJM,
cobupaliM TBeploe BEMeCTBO, I[IPOMHEBaJIM C IoMomepio MTBE (6 J) u
BEICYIIMBAJIM IIOI BakKyyMOM C IoJIydeHMeM coeiguHeHus 1f (3,10 kT,
aHaau3 98%, BHxom 37%)

AJIbTepHaTUBHEN IOpuMep 34B.

VcxonHull MaTepmaJ A5 Ha cxemMe 34A B KaueCcTBe aJlbTePHATUBEH
TaKXe MOXHO IIOJIyYaThk CJelylluM of0pasoM (peaKUMOHHas cxeMa 34B) mu

3aTeM IIPVMMEHATE, KaK IIOKa3aHO B aJIbTeEpHaTMBHOM IIpMMEpe 34A Brmue.

Br o. O
Mol @iI
5, ot
” (R O~ (SA Pd(dppfCla
N
n-BuLi
ﬁj MeO,C. -~ -Br h
o BbIX0A=73% :[;J/ o

0 H,N

1h= A3 i- 1j=A5
1i-B kucaora 14 = M3b

BbIX0O=20%

HO,JIpO@HO Inpounenypa COCTOMT B dcJlelyKIeM.
[:j/& /'~/ ~

6263 O Szé§ [:j/ “OH

[%] n-BuLi [%]

° o
1h =A3 1i-B kucaora
B TpexrTopJon kKoJjbe obwemMom 100 M oxJaxXOaJM pPacTBOP

(1R, 58)-1- (4-6pomMbeHMII) —3—TeTpalugponupad—4—mi—3—
azabuumukio[3.1.0]rekcaa (5,00 o, 15,52 w™mosws, 1,00 »xB.) B
Gessomuom THF (50,00 mi) mo -78°C B aTMmMochepe Nz. JoOaBidaiIM IIO
kamiaM H-BulLi (2,5 M B rekcaHe, 7,45 wi, 1,20 skB.) npu —-78°C wu
nepeMemveagM B TeueHue 1 u. npu -78°C. JOoBaBJsJAM II0 KallJIaMm
pacTBOp TpuMeTmbopaTra (4,84 r, 46,56 mMmonb, 5,26 mia, 3,00 3kB.)
B tezpogHoM  THEFE (10,00 MJI) npu -78°C. ITocJie nobaBJIeHU A
oBecrieunBajiM Har'peBaHMEe  PeaKUMOHHOM CMecu IO 25°C wm ee
nepeMemmpalm nopu 25°C B Tededme 16 u. Ilocjle TOTO, KaK MCXOIHLIA

MaTepraJjsl IIOJIJHOCTBIO pacxXxoIoBaJICH, InpoBoOMJivM KOHTPOJIBE C TIIOMOIEBIO
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LC-MS wu oOHapyxuBaiu 74,23% 1LeJIeBOT'O COeIOMHEeHMA. PeaKIMOHHY
cMech oxJaxmair no 0°C Ha JengHol 0OaHe UM TacCuiM HacCHIeHHBM
pacreopoM NH4Cl (50 mi) . PerymnmpoBanm pH cmMecu no 12-13 ¢ IOMOWBIO

pacTtBopa NaOH (1 M) m skKcTparupoBaliM ee C nomombilo EtOAc (30 M x

3). BOOHEM CJIOM KOHLUEHTPUPORBAJM IIPpM [IOHMXEHHOM IaBJIEHUUM C
IoJiydeHreM ocTaTka (18 1). OcTaTok ouMmalM C OoMoWbl prep—HPLC
(ycaorusa c TFA) c noaydenHueMm [4-[(1R,58)-3-TeTparungponupat—4-mi—

3—azabunukio[3.1.0] rexkcan—-1-wmi] benmi] dopoHoroM kucjoTe (4,60 1,
11,47 w™moJib, BEHxOO 73,88%, cojgb TFA) B Bume 0eJJoTO TBepOOTO
BelEeCTERa.

H AMP (400 MI'wt, DMSO-do) o&: 7,72 (d, 2H), 7,24 (d, 2H),
4,13 (d, 1H), 4,06-4,03 (m, 2H), 3,86 (d, 1H), 3,70-3,67 (m,
2"), 3,45-3,32 (m, 3H), 2,206-2,23 (m, 1H), 2,11-2,05 (m, 2H),
1,81-1,77 (m, 2H), 1,34-1,20 (m, 2H). ESI-MS 288 [M+H]

OH
[::]/ © COzMe
© A d(dppf)Cl, /\A/
L ey O

0
1i-B xucaora 1j=A5
1i-1 = M3b
Harperamnu CMecChb [4-[ (1R, 5S) —-3—-TeTparuoponupald—4-mj—3—

az’abuumrio[3.1.0]rekcau—1-mia] peunii] BopoHoBoM KucjioTH (500,00 wMT,
1,25 mmosis, 1,00 »xB. coJib TFA), MeTUI-2—aMUHO—5—OpOMIMPUIOMH—3—
kapbokcuyiaTra (433,22 w™mr, 1,88 wMmoas, 1,50 »kxB.), Pd(dppf)Cl:
(91,46 w™mr, 0,125 wmoJsib, 0,10 »xB.) U KCOsz (518,29 wMmr, 3,75
MMOJIB, 3,00 »xB.) B mMokcaHe (5,00 mu) m H20 (1,00 mur) mo 100°C m
lepeMellBaJiM B  TedueHue 16 u, npu 100°C B arMochepe Na.
PeaKUMOHHY CMeChb oxJaxmangrs mno 30°C M  KOHUEHTPUPOBAJMU IIPU
TIOHMKEHHOM ODaBJIEHUN. OcraTok oUuMI AN C TIOMOIILIO prep—-HPLC
(HeMTpaJibHHEe YCJOBMA) C TIoJydeHMeM MeTuJI-2-amMuHo—5-[4-[(1R,58)—

3—TeTparuopolmpad—4-mi-3—azabuumukio [3.1.0] rexkcan—1-

Wi ] beHWI ] IMpUIVNH-3—-KapbokcuiaTa (100,00 MT, BHIXOT 20,02%,
yycTtoTa 98,47% B cooTBeTcTRBRMM Cc HPLC) B BHMIEe KOPUUHEBOIO

TBepOoI'oc BelecCTBa.

'H AMP (400 MI'u, DMSO-de6) o&: 8,49 (d, 1H), 8,35 (d, 1H),
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7,46 (d, 2H), 7,24 (4, 2H), 4,01-3,98 (m, 2H), 3,94 (s, 3H),
3,47-3,41 (m, 3H), 3,19 (d4, 1H), 2,65 (4, 1H), 2,50-2,55 (m,
1H), 2,45-2,35 (m, 1H), 1,81-1,76 (m, 3H), 1,64-1,46 (m, 2H),
1,45-1,40 (m, 1H), 0,86-0,83 (m, 1H). ESI-MS 394 [M+H]".

puMmep 35: 2-aMmHO—-5-(4-((1S,5R)-3-(4,4-0UOTOPUMUKIIOTEKCHUII) —
3—-azabunukio [3.1.0] rexkcad—1-mj) peHmy) —N— (4-
TUOPOKCUDUMUMKIIO [2.2.2] OKTaH—1-WMJI) HUKO TMHaMM1I

HoN. M

0

|:}\"J::'- ‘-“"1L\:17:“:']\‘“- -

iy
HO™ ™ "

YKaszaHHOe B 3aT0JIOBKEe COeIMHEHNE [oJIy4dalm criocoBoM,
aHaJIOTMUHBEIM  OJIS (1R, 5S) —rper-6yTmi—-1- (4— (6—ammHO—5— ( ( (1r, 4R) —4-
TUOPOKCULUKIIOTEKCHUII) KapOaMOWJl) IUPULOVH—3-1JI) beHWnJI) —3—
az’abuuukIio[3.1.0]rekcan—3-kapbokcuiara (IPOMEXYy TOUHOT'O
coenuHeHusd 1b), 3a MCKIOUEHMEM TOTI'O, UTO IIPUMEHHAJIM 2—aMUHO—5— (4-

((1S,5R)-3- (4, 4—oudTOopUUKIIOTEKCIUII) —3—a3abuumkiio [3.1.0] rexkcan—1-

W) QeHWJI) HUKOTMHOBYI  KMCJIOTY (IpoMeEXyTOUHOE coeOMHeHUE 35a)
BMECTO 2—aMmHO—-5— (4- ( (1R, 58) -3- (TpeT-0yTOKCUKAPOOHWMIT) —3—
az’abuumkio[3.1.0]rekcau—1-mJ) PeHMII) HUKOTUHOBOM KM CJIOTH
(MpPOMeXyTOUHOT'O coenVMHeHU A 1lc) u [IPUMEH SJIU 4-
aMUHOOUUIMKIIO [2.2.2] okTaH—1-0Ja TUIPOXJIOPUL BMECTO TpaHC—4—
aMMHOLIMKJIOTeKCcaHoJIa . HeoummeHHHY NOPOOYKT OUMIAJM C  IIOMOILIO
prepHPLC (crioco® la) c IIOJIYVUEeHMEM  YKakaHHOTO B 3aT0JIOBKE

coeIuMHeHUs B Bume cosm TFA. 1H AMP (400 MI'un, DMSO-de) o 9,05
(bs, 1H), 8,42 (4, 1H), 8,22 (s, 1H), 8,02 (s, 1H), 7,69 (d,
2H), 7,50 (bs, 2H), 7,39 (d, 2H), 4,83 (bs, 1H), 4,08 (dd, 1H),
3,80-3,25 (m, 6H), 2,31-2,09 (m, 4H), 2,09-1,99 (m, 6H), 1,98-
1,71 (wm, 4H), 1,70-1,56 (m, ©H), 1,42-1,40 (m, 1H), 1,10 (t,
1H) . (UPLC-MS) tr 0,62 mmu; ESI-MS 537 [M+H]*.

[lpoMexyToUuHOe coenuHeHre 3ba: Z2—-ammHO—5-(4-((1S,5R)-3-(4,4-

OIUOTOPLUUKIIOTEKCUII) —3—a3abuimukio [3.1.0] rekcad—-1-

W) PeHWJI) HUKOTHMHORBAS KUCJIOTa
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YKaszsaHHOE B 3aTroJIOBKE COEeNMHEHNUE IoJIy4aJin crioco6om,
aHAJIOTMYHEM 1Jia  2—aMrHO—5— (4-( (1R, 53) —3- (Tper—0yTOKCUKAPOOHWIT) —
3-azabunukio [3.1.0] rexcad—1-mJ) peHNUII) HUKOTUHORBOM KMCJIOTH

(npomemyTquoro COeIIMHEeEHNMA 2C) ; 3a VMCKJIIKUEeHNEM TOT'O, uTo

OpUMEeHIIM MeTuJI-2—aMruHOo—5— (4—( (1S, 5R)-3- (4, 4-OUOTOPLUUKIIOTEKCUII) —
3—azabunmkio[3.1.0] rexkcad—1-wui) QeHWUI) HUKOTHHAT (IpoMeXy TOUHOE
coenMHeHMe 35b) BMECTO (1R, 58) —mper-6yTmi—-1- (4— (6—aMrHO—5—

(METOKCUKAPOOHWIT) IUPUIOVH-3—1JI) beHMJI) —3—azabunukiio [3.1.0] rekcaH—
3-kapbokcuiaTa (IpOMEXYyTOUHOTO coenuHeHus 1d). (UPLC-MS) tr 0,46
MuH; EST-MS 414 [M+H]*.

[lpoMexyToOUHOEe coenmHeHue 3bb: wMeTmI-2-aMmHO—-5- (4—-((1S,5R) -

3— (4, 4—nudTopumkIIoTeKCUII) —3—azabuumukio [3.1.0] rekcan—1-
MJI) PeHWII) HUKOTHHAT

YKaszaHHOe B 3aT0JIOBKEe COeIMHEHNE [oJIydalm criocoBoM,
aHaJIOTMUHBEM 0JIis MeTUJI-2—-aMuHO—5— (4—( (1R, 5S) —3— (TeTparnagpo—2H-
nvpad—4-wui) —3—azabtmuuukio [3.1.0] rexkcad—1-wi1) GeHWUII) HUKOTHHAaTA

(MPOMEeXy TOUHOT'O coeIMHEeHUS 14b), 3a MCKJIDUEeHMEM  TOTO, uTo

NIPpUMEH AJIN MeTWJI-5— (4-( (1S, 5R) —3—-azabunmukjgo[3.1.0] rexkcau—1-
W) GeHnII) —2—aMMHOHUMKOTHHAaTa TUOPOXJIOPUL (MpOoMeXyTOUHOE
CoeOMHeHNne 7c) BMEeCTO MeTuJI-5-(4-( (1R, 53) -3-

az’abuumurio [3.1.0]rekcad—1-mi) QeHWII) —2-aM/MHOHMKOTHUHATAa

TUOPOXJIOPUL  ([IPOMEXYyTOUHOTO coenuHeHusa 14c) wu npuMeHsaau 4,4-
IMPTOPLUUKIIOTEKCAHOH BMeCcTO ourmuopo-2H-nupaH-4 (3H)-oHa. (UPLC-MS)
trg 0,73 mvmu; ESI-MS 428 [M+H]'.

[Ipumep 36: 2—aMMHO—N— (3—

(ruppokcumMmeTmr) Ounmkio[1.1.1]oedras—-1-wmi) -5-(4—-( (1R, 53) -3-

n3onponmi—3—a3zabuumukio [3.1.0] rexkcad—1-1J) GeHWII) HUKO TMHaMMU

Hal . ﬁx
O;Q»TIf S
) |
W NH L :

o

R

ﬁ'“’a{m;;,.
TOH jo—
YKasaHHOe B  3aloJIOBKe  COeIMHeHMe  [oJIydajM  CHocoOoM,

aHaJIOTUUYHBEIM 1Ji1d 2—aMuMHO-N—( (1r, 4R) —4-TUIPOKCULUKIIOTEKCWII) —5— (4-

((1R, 58) -3-mzonponui—-3—azabuuukio [3.1.0] rekcaH—-1-
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MJI) PeHMJI) HUKO THMHaMM1Ia (mpumepa 2), 34 MCKJIOUEHMEeM TOI'0, UTO
[IPpUMeH AJIU (3—avmuHOOMUMKIIO [1.1.]1]nneHTad—1-1JI) METaHOJI
(IIpOMeXy TOUHOE coeIMHeHne 1o6a) BMECTO TpaHCc—4-

aMMHOLIMKJIOTeKCaHoJla I'muopoxJjopuna. 1H AMP (400 MI'g, DMSO-d6) O
9,05 (s, 1H), 8,41 (d,1H), 8,18 (d4,1H), 7,61 (d, 2H), 7,48 (dd,
1), 7,33-7,17 (m, 4H), 4,55 (t, 1H), 3,51 (d, 3H), 3,31 (s,
2dH), 3,08 (s, 2H), 2,07-1,99 (m, 1H), 1,41-1,22 (m, 3H), 1,17-

0,98 (m, 9H), 0,79 (d, 1H). (UPLC-MS) tr 0,54 wmmu; ESI-MS 433
[M+H] *.

[Iprmep 37: 2—aMmHO—5— (4-( (1S, 5R) -3— (6yT—2-mH-1-1mJ1) —3—
azsabunuukio[3.1.0] rexkcan—1-wmn) peunn) -N-((1r,4S)-4-

PMHpOKCMHMKHOPeKCMH)HMKOTMHaMMH

HalM ~ N
|
{j‘—:ﬁ’/ﬁhm;ﬂ . Ti’ ‘witn
NH . ?J

YKaszaHHOe B 3aI'0OJIOBKeE CoelIMHEeHNEe I1oJry4vaiin criocoboum,

aHAJIOTMYHEIM IOJid 2—-aMuHO—5— (4—-( (1R, 5S)-3- (1, 3—oudroprnponad—2—ui) —
3—azabunumukio [3.1.0]rexkcadn—1-wmi) perHny) -N-( (1r, 4R) —-4-

TUOPOKCULIMKIIOTEKCUII) HUKOTHUHaMMIa (mpuMepa 5), 3Ba MCKJIKOUEHUEM
TOTO, yTo [IPYMeH AJIN 1-BpoMOyT—2-UH BMECTO 4— (3-

OpoMIIponm) MOpdOJIMHaA M pPeaKUMOHHYI CMeChb IlepeMellMBaJM IpU K. T.
B TeueHue 30 MmH. 1H SAMP (400 MI'n, DMSO-do6) o 8,38 (s, 1H), 8,31
(d, 1H), 8,12 (4, 1H), 7,59 (4, 2H), 7,21 (s, 2H), 7,13 (s, 2H),
4,60 (d1H), 3,72 (s, 1H), 3,39 (s, 3H), 3,21 (s,1H), 2,98-2,58
(m, 3H), 1,84 (d4dd, 8H), 1,49-1,17 (m, 5H), 0,78 (s, 1H). (UPLC-
MS) tr 0,54 vmu; ESI-MS 445 [M+H]*.

[lpumep 38: 2-ammHO-N—((1lr,4S)—-4-TUMOPOKCULMKIIOTEKCUJII) —5— (4~

((1S,5R) —-3- (okceTaH—-3-MJIMeTHUJI) —3—azabunmkijo[3.1.0] rexkcau—1—-

MJI) PeHMII) HUKO THMHaMM/I




108

YKaszaHHOe B 3aI'0OJIOBKE COelIMHEHNME I1oJIy4Yyajin criocotomM,

aHAaJIOTMYHEIM IJid 2—-aMuHO—5— (4—-( (1R, 5S)-3- (1, 3—oudroprnponad—2—wui) —
3—azabuumukio [3.1.0]rexkcadn—1-wmi) pedni) -N-( (1r, 4R) —-4-

TUOPOKCULMKIIOTEKCHUII) HUKOTMHaM I a (mpumepa 9), 3a MCKJIIOUEeHNEeM
TOTO, yTo [IPYMeEH AJIN 3— (MoOoMeTJI) OKCceTaH BMECTO 4—(3-

BPOMIIPOIIMI) MOPQOJIMHE U PeaKUMOHHY CMeCh HepeMemmBaliy npu 60°C B
TeueHne 60 mvmu. 1H AMP (400 MI'u, DMSO-d6) & 8,39 (d, 1H), 8,30
(d, 1H), 8,11 (d4, 1H), 7,59 (4, 2H), 7,22 (d, 2H), 7,12 (s, 2H),
4,73-4,61 (m, 2H), 4,58 (d, 1H), 4,29 (s, 2H), 3,84-3,67 (m,
1H), 3,52-3,38 (m, 2H), 3,27-3,12 (m, 2H), 2,94 (d, 1H), 2,80
(s, 2H), 1,95-1,76 (m, 5H), 1,54-1,14 (m, 6H), 0,76 (s, 1H).
(UPLC-MS) tr 0,49 mmH; ESI-MS 463 [M+H]".

IMlpumep 39: 2-ammHO-N—-((1lr,4R)-4-TUMOPOKCULMKIIOTEKCUJII) —5— (4~

((1R,58)-3-(1-(2,2, 2-TpUdTOP3TWUII) IUNEPUOAUH—4~1JI) —3—
azsadbunmkio [3.1.0] rekcad—1-mi) GeHMII) HUKO TMHaMNU]
HalN MN&
Q. } ,.;JN

YKazaHHOE B 3aT'0JIOBKE coenMHeHNe [oJiydasim CcriocofomM,
AHAJIOTUUYHEM 1JIS 2—aMvHO-—N—( (1r, 4R) —4-TUIPOKCULIUKIIOTEKCWII) —5— (4
((1R,5S8)-3-(1- (MeTMJICYJIbOOHWUII) IUIIePUINH—4—-1JI) —3—
az’abuumkJio[3.1.0]rekcan—1-wi) QeHWUII) HUKOTMHaMa (OpuMepa 1), 3a
VCKJIDUEeHVeM TOI'0, UYTO NIPUMEeHANIM 1-(2,2,2-TpUOPTOPSTUII) IUIIEPUINH—
4-0oH BMecCcTO 11— (MeTWJICYNIbOOHWMI) IUNnepuinH—4-oxHa. 1H AMP (400 MI,
DMSO-de6) & 8,38 (d4, 1H), 8,31 (d4,1H), 8,11 (4, 1H), 7,58 (d,
2"H), 7,23 (4, 2H), 7,12 (s, 2H), 4,55 (bs, 1H), 3,80-3,62 (m,
1H), 3,20-3,04 (m, 3H), 2,88 (d, 2H), 2,57 (d, 1H), 2,46 (dd,
1), 2,41-2,29 (m, 2H), 2,15 (t, 1H), 1,99-1,69 (m, 8H), 1,49-
1,17 (m, 7H), 1,15 (t, 1H), 0,75 (dd, 1H). (UPLC-MS) tr 0,62 MuH;
ESI-MS 558 [M+H]".

I[Ipmep 40: 2—-aMvMHO-—N— (4-TMOPOKCUBMUMKIIO [2.2.2]0KTaH—1-WJ) —
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5-(4-( (1S, 5R) —-3- (2—-MopdosmmHOBTIII) —3—az3abunumkijo [3.1.0] rexkcan—1-

MJI) QeHWJI) HUKO TMHaMM/I

HENwWMNQa
o ,,u e,
o _NH E\ e
- . o o . "
.m | ’%N:?
HO N
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-
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YrKazaHHOEe B 3aT0JIOBKE coeIMHeHME noJyuajm criocobom,
aHaJIOTMYHEIM IJIg 2—-aMuHO—-5— (4- ( (1R, 5S)-3- (1, 3—nudropnpornad—2-—wui) —
3—azabuimkio [3.1.0] rexkcad—1-myu) denny) —-N- ( (1r, 4R) -4-
TUIPOKCULIMKIIOTEKCUII) HUKOTUMHaMUIa (mpumMepa 5), 3a  MCKJIUEeHMEM
TOTO, yTo NIPVMEH AJIU COJIb HC1 " 5-(4-((1S,5R) -3—-

azsadbunukio [3.1.0] rexkcad—1-wmn) beHnn) —2—aMmHO—N— (4—

TUOPOKCUOUIMKIIO [2.2.2] OokTaH—1—1JI) HUKOTHMHaMUIa (IpOMEXYy TOUHOT'O
coenmHeHusa 40a) BMecTOo 5—-(4-((1S,5R)-3-azabunmukijgo[3.1.0]rexkcal—
1-wmi) penmit) —2—ammuao—N—-( (1r, 4R) —-4-

TUOPOKCULIMKIIOTEKCHUII) HUKOTHUHaMMOa ([IPOMeXyTOUHOT'O COelIMHeHMA ba)
nu IPpUMEH AJIN 4— (2—OpoMaTIII) MOPGOIJIMH BMECTO 4— (33—
BPOMIIPONIIMI) MOPQOJIMHE, M PeaKUMOHHY CMeCh IepeMemuBau nopu 60°C
B TeueHue 3 u. 1H AMP (400 MI'u, DMSO-de6) & 8,34 (d, 1H), 7,98
(d, 1H), 7,79 (s, 1H), 7,57 (d, 2H), 7,21 (d, 2H), 6,92 (s, 2H),
4,32 (s, 1H), 3,65-3,49 (m, 4H), 3,08 (d, 1H), 2,61 (t, 2H),
2,59-2,39 (m, 9H), 2,15-1,98 (m, 6H), 1,85-1,73 (m, 1H), 1,70-
1,54 (m, e6H), 1,31 (t, 1H), 0,75 (dd, 1H). (UPLC-MS) tr 0,52 MuH;
ESI-MS 532 [M+H]*.

[TpoMeXy TOUHOE coegMHeHne 40a: 5-(4-((1S,5R) -3—-

azsadbunukio [3.1.0] rexkcad—1-wmin) beHnn) —2—aMmMHO—N— (4—
TUOPOKCUOUINKIIO [2.2.2] okTaH—1—1JI) HUKOTHMHaMUL

YKa3zaHHOe B 3aT0JIOBKE coenuHEeHMe IoJIy4dam CIIoCOBOoM,
aHaJIO TUYHEM oJjig 5-(4-((13, 5R) —3—-azabunurjo[3.1.0]rexkcan—1-
mi) dennir) —2—aMmHO—N— ( (1r, 4R) —4-TUMOPOKCULMKIIOTEKCWJII ) HUKO TMHaMUIa
(IpOMEeXYyTOUHOT'O  CcOoeOMHeHMsa  ba), 3a MCKJKYeHNEeM  TOoTro, uTo
NIPpUMEH AJIN (1S, 5R) —rmper-06yTmi—1- (4— (6—aMmHO—5— ( (4-

TUOPOKCUBMUMKIIO [2.2.2] 0OKTaH—1-1JI) KapBaMOWJI) INPUOVH—3—1JI) QeHWUII) —



110

3—azabuumkiio[3.1.0] rekcan—-3—kKapOoKCcUIIaT (IpoOMeXy TOUHOE
COeIMHeHNne 40Db) BMECTO (18, 5R) —rper-06yTmi—1- (4— (6—aMMHO—5-
(((1lr,4S)—-4-TUIPOKCULMKIIOTEKCUII) KapOaMOoWJl) IUPUIVNH—3—1JI) GeHWII) —3—

az’abuuukio[3.1.0] rexkcan—3-kapbokcuiara (IPOMEXY TOUHOT'O
coemmHeHuA 5b). OOHY ©QpaKLUMO YKas3aHHOTO B 3al'0OJIOBKE COeIVHEeHUA
IoJlydaj B BUIe THUIPOXJIOPUIHOM COJIM I[IOCJIe BHIIApMBAaHMA IMOKCAaHA;
IpyTyln O¢pakuuio IIoJiydallM B BUIe coju TFA 1mocjie IOONOJHUTEJILHOM
OUMCTKM C IoMombld prepHPLC (cmoco6 la). (UPLC-MS) tr 0,48 wMuH;
ESI-MS 419 [M+H]*.

[lpoMexyTouHOe coenuHeHre 40b: (1S, 5R) —mper-06yTmi—-1- (4— (6-

aMVHO—5— ( (4—TUMOPOKCUOUIUKIIO [2.2.2] okTaH—1-1JI) kap®aMOWJI) INPUONH—
3-mi) perni) —3—az3abunmkio [3.1.0] rekcaH—3—-kapbokcuiaT

YKaszaHHOEe B 3aT0OJIOBKE coenMHeHMe noJjiydyajy  crocotom,
aHaJIOTMUHBEIM  [OJIA (1R, 5S8) —rper-6yTmi—-1- (4— (6—amMmmHO—5— ( ( (1r, 4R) —4-
TUOPOKCULMKIIOTEKCHUII) KapOaMOWJl) IUPULOVH-3—WJI) eHWJI) —3—
az’abuuukJio[3.1.0]rekcaHn—3-kapbokcuiara (IPOMEXYy TOUHOT'O
coenuHeHusd 1b), 3Ba MCKJIKOUYEHMEM TOT'O, UYUTO IIPUMEHSAJIM 2—aMUHO—5— (4-
((1S,5R) -3- (TpeT-O0yTOKCUKAPOOHMII) —3—az3adbuuukio[3.1.0] rexkcan—1-
WJI) PeHWII) HUKOTUHOBYIO KMCJIOTY (IIpoMexXy TOUHOE coeguHeHue 5¢)
BMECTO 2—aMmHO—-5- (4— ( (1R, 5S) -3- (Tper-0OyTOKCUKAPOOHWMIT) —3—
az’abuumkio [3.1.0]rexkcan—1-mJI) PeHMUII) HUKO TUHOBOM KM CJIOTH
(IPOMEXY TOUHOT'O COeIVMHEHNA lc) " IPUMEH AJIN 4—
aMMHOOUUIMKIIO [2.2.2] okTaH—1-0Ja TUIPOXJIOPUL BMECTO TpaHC—4-
aMMHOLIMKJIOTekcaHoJla. (UPLC-MS) tgr 1,05 mmH; ESI-MS 519 [M+H]'.

Ilpumep 41: 2-ammHO-N—((lr,4R)—-4-TUOPOKCULMKIIOTEKCUII)—5— (4~

((1R,58)-3-(2-(2,2,2-TpUDPTOP3TOKCH) 3TUII) —3—

azsabunmukio [3.1.0] rexkcad—1-mi) GeHMII) HUKO TMHaMMI

o
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YKaszaHHOe B 3al'OJIOBKeE CoelIMHeHNEe [1oJry4vaiim criocoboum,

AHAJIOTMYHEIM IJid 2—-aMuHO—-5— (4—-( (1R, 5S)-3- (1, 3—oudropnponad—2-—wmi) —
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3—azabuumukio[3.1.0]rekcadn—1-wmia) pednir) -N-( (1r, 4R) —-4-

TUOPOKCULMKIIOTEKCWII) HUKOTUMHaMUIa (mpuMepa 6), 3a MUCKJIINUEeHMVEM
TOT'O, UTo NPpUMEH AJIn 2—-(2,2,2-
TPUPTOPSTOKCH ) DSTUITPUOTOPMETAHCYJIEOoHAT (IpOMeXYy TOUHOE
CoOeOMHeHNe 41a) BMECTO 1, 3—nudToprnponaH—2—
wiTpudTOpMeTaHCYJIbQOHaATa ([IPOMeXyTOUHOT'O COoeIOMHeHMsa 6a). llocie

OUMCTKM YKa3aHHOe B 3al0JIOBKe COeOMHeHMe IoJiydalJlMd B BUIe COJIMA
TFA. 1H AMP (400 MI'ws, DMsSO-de) & 9,15 (bs, 1H), 8,40 (s, 1H),
8,31 (4, 1H), 8,12 (4, 1H), 7,63 (d4, 2H), 7,23 (s, 2H), 7,13 (s,
2H), 4,59 (4, 1H), 4,11 (s, 2H), 3,80-3,63 (m, 3H), 3,40 (m,
4H), 2,75-2,60 (m, 3H), 1,86 (m, 5H), 1,51-1,15 (m, 6H). (UPLC-
MS) tr 0,60 Mmu; ESI-MS 519 [M+H]*.

[TpoMeXy TOUHOE coeOMHeHNne d1a: 2—(2,2,2-

TPUPTOPSTOKCHU ) DTUIITPUOTOPMEeTAHCYJIEOoHAT

YKaszaHHOe B 3aT0JIOBKE coenuHEeHMe IoJIy4daim CIIoCcoBOoM,
aHaJIOTMUHEM 0JId 1, 3—nuproprponald—2—UITPUOPTOPMe TaHCYJIEGoHATA
(IPOMEXYTOUHOT'O  COEeOMHEeHMA ba), 3a MCKJYeHMEeM  TOoTro, uTo
OpUMeHAaI 22— (2,2, 2-TpUOTOP2TOKCHU) 3TAaHOJI BMeCTO 1, 3—-OubTopIpollaH—
2-o0Jjla, ¥ ero nojydYajguM B BMIE HeOUMIEeHHOTO Macja, KOoTopoe
IPUMeHAIM 0e3 IONOJIHUTEJIBHOM OUMCTKU.

Mpumep 42: 2-aMuHO-N- (4—-TMOPOKCUOMUUKIIO[2.2.2]0KTaH—1-1J) —

5-(4-( (1S, 5R) -3— (rerparuopo—2H-nupaH—4-wmi) —3—

az’adbunumukio [3.1.0]rexkcad—1-mi) QeHMII) HUKO TUHaMMI

HaM N
s
Ou ot b o,
EI‘& N H ) !\H
MO N

YKaszaHHOe B 3aT0JIOBKE coenuMHEeHMe IoJIy4dam CIIoCcoBoM,
aHaAJIOTWUHEM 1JI9 2—aMvHO-—N—( (1r, 4R) —4-TUIPOKCUIIMKIIOTEKCWII) —5— (4
((1R, 58) -3 (1- (MeTHMJICYJIbOOHWII ) TUIIePUINH—4—1JI) —3—
az’abuumukio[3.1.0]rexkcau—1-wi) QeHWII) HUKOTMHaM1a (OpuMepa 1), 3a
VCKJIOUeHVEM TOI'O, 4YTO NpuMMeHaJIuM coJb HC1 wm 5-(4-((1S,5R)-3-
azabuumukio [3.1.0] rekcad—1-wm) peHnJI) —2—aMmuHO—N— (4—

TUOPOKCUDBOMUMKIIO [2.2.2]0KTaH—1-1JI) HUKOTHMHaM1Ia (MIPOMEeXYy TOUHOT'O
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coeouHeHusa 40a) BMecTO 5-(4-((1R,5S8)-3-azabuumkjo[3.1.0]rexkcasd—
1-wmi) pernir) —2—aMmHo—N—- ( (1r, 4R) —-4-

TUOPOKCULIMKIIOTEKCUII) HUKOTHUHaMMOa ([IPOMeXyTOUHOT'O COelMHeHuda la)
1z [IPpMMeHAJIN ournnpo—2H—nupan—4 (3H) —oH BMECTO 1-
(MeTUJICYJIE QOHWII) IUIIepUauH—4—-0Ha. [Tocae OUUCTKU yKasaHHOe B
3aro0JIOBKe CcoeIMHeHMe IoJyudasJu B Buie coJum TFA. 1H AMP (400 MIwu,
DMSO-d6) & 9,62 (bs, 1H), 8,38 (d, 1H), 7,98 (d, 1H), 7,81 (s,
1H), 7,65 (d4, 2H), 7,37 (d, 2H), 6,95 (s, 2H), 4,33 (s, 1H),
4,06-3,97 (m, 3H), 3,75-3,43 (m, 4H), 3,29-3,26 (m, 2H), 2,28-
2,19 (m, 1H), 2,07-2,03 (m, 6H), 2,03-1,96 (m, 2H), 1,75-1,63
(m, 1H), 1,63-1,61 (m, 6H), 1,63-1,61 (m, 1H), 1,25-1,17 (m,
1H) . (UPLC-MS) tr 0,52 MmmH; ESI-MS 503 [M+H]".

[MpuMep 43 2—aMMHO-N-IIMKJIOTeKCUII-5— (4— (3— (munepuomuua—1-

WJI) IIPOTIOKCH ) PEHWJI ) HUKO TMHaAMU I

B pacTBop 2—-aMrHO-5-0poM—N-LIUKJIOTeKCUJIHUKO TMHaAMM I a
(MpOMeXyTOUHOTO coenuHeHusa 43a, 50 wmr, 0,168 wMMmMOJB) B 2 MI
DMF/EtOH/BOIE (2:1:1) no0aBJIasn 1-(3-(4-(4,4,5, 5-TerpameTnji—
1,3, 2-guokcabopojiaH—2-WJI) PE€HOKCH ) IPOIIUII) IUIIEPUIMNH (60,9 MT,
0,168 wMmoJib), K2CO3 (69,5 mMmr, 0,503 mmoswsr) m PdCl2(PPhs)2 (11,8
M, 0,017 wMMmMoJIb). PeaKUMOHHYI CMeChb IIepeMelMBaJiM B TeueHre 15
MMH. npu 80°C, 3arTeM oxJaxIallM M pas30aBjaiIM C noMmomeln 5 My EtOAc
1  OUILTpOBaJIM uepes cjio NazS04. IlocJle KOHUEHTPUPOBAHUSA IIPpU
IIOHMKEHHOM HOaBJIEHUM HEOUMIMEHHEM NPOAYKT OUMIalIM C  [IOMOMLI0
prepHPLC (crioco® la) c IIOJIYVUEHMEM  YKakaHHOTO B 3aT0JIOBKE
cCoenMHeHMS B Buae OeCIBETHOI'O TBeploro BemecTBa. 1H AMP (400
MT'y, DMSO-d6) & 8,34 (4, 1H), 8,33 (d, 1H), 8,09 (d, 1H), 7,59
(d, 2H), 7,06 (s, 2H), 7,01 (d, 2H), 4,03 (t, 2H), 3,75 (s, 1H),
2,50-2,22 (m, ©6H), 1,95-1,65 (m, 6H), 1,62 (d, 1H), 1,52-1,48
(m, 4H), 1,46-1,34 (m, 6H), 1,32-1,15 (m, 1H). (HPLC-MS) tr 1,46
MuH; APCI-MS 437,33 [M+H]".

[TpoMexy ToUuHOE coeIMHeHne 43a: 2—aMUHO—5—0poM—N-—
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LUVKJIOTeKCUIJTHUKO TUHAaMUNT

YKaszaHHOe B 3aT0JIOBKE coenuHeHMe [IoJIy4daim CIIOCOBOM,
AHAJIOTMUHEIM [OJIS (1R, 5S) —rmper-6yTmi—-1- (4— (6—aMmHO—5—( ( (1r, 4R) —-4-
TUIOPOKCULMKIIOTEKCIUII) KapOaMOoWJl) IUPUOUH—3-1JI) beHnJI) —3—
azabuuukio[3.1.0] rexkcan—-3-kapOokcuiarTa (IIpOMEXYyTOUHOT'O
coemImMHeHMsa 1b), Ba MWCKIJIOYEHMEM TOTO, UTO IIPUMMEHSAIM 2—aMMHO—5-—
OPOMHUKOTHMHOBYK  KUCJIOTY  BMECTO 2—-aMmHO—-5- (4—-( (1R, 5S) -3- (TpeT-
OyTokCcUuKapboHMII) —3—azabuumkio [3.1.0] rekcau—1-
nil) GeHWJI) HUKOTUMHOBOM KMCJIOTH ([IIPOMEeXyTOUHOT'O coeluHeHusa 1c) wu
NIPUMEeHAJIM  LUUKJIOTeKCaHaMMH BMECTO  TpaHC—-4—-aMMHOUMKJIIOTEKCAaHOJa.
HeouumeHHEM NOPOOYKT NPUMMeHAJM 0e3 OONOJHUTENbLHOM ouucTku. (HPLC-
MS) tr 0,98 Mmu.; ESI-MS 208/300 [M+H]*.

IMpumep 44: 2-aMmHO—-5-(4-((1R,5S8)-3-(1, l-nnokcumoTeTpalruapo—
2H-Tumonupas—4-wmi) —3—azabuumnkio[3.1.0]rexkcan—1-wiu) dernm) —N—

((1r,4R) —4-TUOPOKCULUKIIOTEKCWII) HUKO TMHaAMUI
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YKaszaHHOe B 3aT0JIOBKE coenMHeHMe [IoJiydaJsim Criocofom,
AHAJIOTUMUYHEM 1JIS 2—aMuHO-N—-( (1r, 4R) —4-TUIPOKCULIUKIIOTEKCWII) —5— (4-
((1R,5S8)-3-(1- (MeTMJICYJIbOOHWUII) IUIIePUINH—4-1JI) —3—
azabunmkio [3.1.0]rekcad—1-mj) PeHMII) HUKOTHUMHaAMMIa (1), 3a
VCKJIDUeHVEM TOT'O, UYTO MNPUMMeHAIM Iuruigpo-2H-Ttumonmpan—4 (3H)-oH-
1, l1-ouokxcuO BMeCTO 1- (MeTUICYJIEQOHWII) MIUIIEPUOH—4—0Ha . 1H AMP
(400 MI'yy, DMSO-de) & 8,39 (4, 1H), 8,31 (d4, 1H), 8,12 (d, 1H),
7,59 (4, 2H), 7,24 (4, 2H), 7,12 (s, 2H), 4,58 (d, 1H), 3,82-
3,65 (m, 1H), 3,48-3,35 (m, 2H), 3,19-2,91 (m, ObLH), 2,62-2,51
(m, 2H), 2,17-1,97 (m, 4H), 1,89-1,83 (m, ObLH), 1,45-1,19 (m,
6H), 0,81 (dd, 1H). (UPLC-MS) tr 0,48 mmu; ESI-MS 525 [M+H]".

IpuMmep 45: 2-aMMHO-N-LUUMKJIOTeKCUJI-5— (4- (4-MeTuinuilepa3nuH—1—

KapOOoHWII) QEHWJI) HUKO TUMHaMUI
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YKaszaHHOe B 3aroJjIoBKe CoelMHeHMe IIoJIyvaJin criocoboM,

aHaJIOTUYHEIM 0JId 2—aMnHO-N-UUKJIOTeKCUII—5— (4— (3— (munepunmuua—1-
WJI) IPOIIOKCH ) DEHWMII) HUKOTHMHaMUIa (mpumMmepa 43), 3a UCKJIIUeHUNEM
TOTO, yTo MIPUMEH AJIU (d-meTuanunepa3uH—1-wmi) —(4-(4,4,5, 5-

TeTpaMeTuJi—1, 3, 2—anokcabopoJlaH—2—1JI) PeHWUJI) METAHOH BMECTO 1-(3-
(4-(4,4,5, 5—rerpameTusi—-1, 3, 2-auoxcabopojiaH—2—

W) beHOKCHU) NpOonuJI) nunepunuda. 1H AMP (400 MI'n, DMSO-d6) & 8,46
(d, 1H), 8,37 (s, 1H), 8,21 (4, 1H), 7,76 (d, 2H), 7,47 (d, 2H),
7,22 (s, 2H), 3,82-3,55 (m, 1H), 3,35 (t, 4H), 2,31-2,22 (L,
4"), 2,21 (s, 3H), 1,90-1,80 (m, 2H), 1,80-1,70 (m, 2H), 1,70-
1,55 (m, 1H), 1,35-1,2%9 (m, 4H), 1,28-1,05 (m, 1H). (HPLC-MS) t=r
1,29 vmu; APCI-MS 422 [M+H]*.

[MpuMep 46: 2—aMmHO-5- (3—pTop—-4- ( ( (R) —2-MeTMIJINUPPOJIMOANH— 1~

nii) MeTwii) dednir) -N- ( (1r, 4R) —4-rugpokcu—4-

-

MeTVIJINMKIIOT e KCHMJII ) HMKOTVHaMV I
e, «"E

HaN N

i .ﬂ;‘\i
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B cocyn 14 MMKPOBOJIHOBOM 00paB®oTKM 3arpyXaluM 2—aMUMHO—5-—

tpoM—N—( (1r,4r) —4-TUOPOKCU—4—Me TUIILUMKIIOTEKCWJI ) HUKO TMHaAMMU]T
(mpoMexyTouHOe coenuHeHne 59b, 33 wMr, 0,10 wMmoJb), (R)—2—(3-
dTop—4- ( (2—-MeTUINIUPPOIUONH—1-1JI) MeTWUJI) GeHuJI) —6—MeTuj—1, 3, 6, 2—

ornokcaszabopokaH—4, 8—IMOH (IIPOMeXyTOUHOe CcoenuHeHue 46a, 38,3 wMr,
0,11 mmoJsir) m XPhos Pd (7,39 mMmr, 0,01 MvmoJsws). HoOaBisaiM IMOKCaH
(1 M) c nocJyenpyomyM pobapJjieHuMeM 3 H. BOHOH. pacTBopa KsPOs (0,10
mi, 0,30 wMMoJb). PeakIMOHHYK CMECh I[IpOOyBaJiM IIOTOKOM as30Ta B
TedeHMe 5 MMH. M 3aTeM HoIBepralM OOJIydeHMK B MUKPOBOJIHOBOM
peaxkTope npu 120°C B TeueHMe 30 MMH . [Mocae OXJIaXIOeHU I

PEaKRLIMOHHYIO CMeChb KOHLEHTPMPOBAJIN Ipnm ITIOHMXEHHOM JaBJISHUNM n
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ouumaJgu C nomomel prepHPLC (cmoco6 1b) Cc noJlydeHMeM YKas3aHHOTO B
3aroJIoBke coenmHeHusa. UPLC-HRMS tr 3,21 vmu.; ESI 441,26 [M+H]".

[TpoMexy ToOUuHOEe COoeIVHEeHME dba: (R)—2—(3-dpTop—-4—-((2-

Me TUIINIUPPOJIMOMH- 1 —WJI) METWUJII) beHnJ1) —6-MeTuji—-1, 3, 6, 2—
ouokcaszabopokaH—4, 8—IOMOH

BcrpaxuBaiu  pacTBOp  2-¢Top—4- (6-mMeTtmn—4, 8—guokco-1,3,6,2-
orokcazabopokaH—2-1JI) OeH3albIeruna (IPOMEXY TOUHOTO COeIVMHEHUSHA
4¢6b, 112 w™mr, 0,40 MMOJIB), (R) = (2) - MeTumnupposmuouHa (37,5 wr,
0,44 wMMOJIB) M YKCYCHOM kmucjJoTH (2,4 wMr, 0,040 wmMvoJsbs) B THE (2
MJI) B TedeHMe 2 Y. IIpM K. T. ¥ HOOABJAIM TpHALETOKCUOOPOIUIPUIL
HaTpusa (110 wMT, 0,52 w™MMOJIB) . [ToJlydyeHHYK pPeaKILMOHHYKD CMeCh
BCTPAXUBAJIN B TeueHMe 18 U, " 3aTeM  QUILTPOBAJIM  Uepes
KapBOoHATHHEM KapTpumx SPE ¢ DOCHeOymMM [OIPOMEIBAHMEM C TIOMOIBLIO
THE. OUIILTPAaT i IIPOMEIBHEIE PacTBOPH KOHLIEHTPUPOBAaJIN Ipu
[IOHVDKEHHOM  IaBJIEHUU C [IOJIy4deHMEeM  YKas3aHHOTO B 3aT'0JIOBKe
CoeIMHEeHMSs, KOTOopoe IMNpMMeHAnIM 0e3 IONOJHUTEJLHOM ouuMcTKM. ESI-MS
349 [M+H]*.

[IpoMexyTOUHOe coenuHeHue 46b: 2-pTop—-4- (6—MeTmii—4, 8—OMOKCO—

1,3,6,2-nuokcazabopokaH—2-wuJj) 6eH3allbIeT 1]

[lepeMemrBau pacTBoOp (3—dTop—4-dpopMuindeHnII) BOPOHOBOM
KucJoTe (67 mr, 0,40 mMoJib) M N—-MeTUJIMMMHOOMYKCYCHOM KUCJIOTH (65
MT, 0,44 w™vmoss) B DMF (2 M) npm 90°C B  Teuenme 18 u.
PeakKlLMOHHYID CMeChb oOXxXJaxXnoalu U O(uiIbTpoBalIM uUepes KapOoHaTHBM
KapTpux SPE Cc [OocjledyiomMM IIPOMBIBAHMEM alleTOHUTPUIIOM TPUM paska.
dUJILTPAT M TIPOMBIBHEE PACTBOPH KOHIUEHTPUPOBAJIM IIPM IOHMXESHHOM
OaBJIeHUM C IIOJIYUeHMeM YKaB3aHHOTO B 3al'0JIOBKe COeIMHeHMSI, KOoTopoe
OPpUMeHAIM 0e3 IONOJHUTEeJIBHOM ouMcTKM. ESI-MS 558 [2M+H]*.

Mpumep 47: 2-ammHO-N—-((1lr,4R)—-4-TUOPOKCULMKIIOTEKCUII) —5— (4~

((1R,5S8)-3-(3, 3, 3—TpudTopnponui) —3—azadbuumkyo [3.1.0]rexkcan—1-
MJI) PeHMII) HUKO THMHaMM/I
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YKaszaHHOe B 3aT0JIOBKE coenuHeHMe [IoJIy4daim CIIOCOBOM,
aHAaJIOTMYHEIM IJid 2—-aMuHO—5— (4—-( (1R, 5S)-3- (1, 3—oudroprnponad—2—wui) —
3—azabuumukio [3.1.0]rexkcadn—1-wmi) pedni) -N-( (1r, 4R) —-4-
TUOPOKCULMKIIOTEKCHUII) HUKOTMHaM I a (mpumepa ©), 3a MCKJIIOUEeHNEeM
TOTO, uTo [IPUMEH AJIU 3,3, 3-TpudTopHpoIMITPUOTOPMETAaHCYJIEQOHAT
BMECTO 1, 3—oudTopnponal—2-uITpudTopMeTaHCYJIbOoHaTa
(MpoMexyTOUHOTO coeluHeHusa 6a). 1H AMP (400 MI'u, DMSO-d6) & 8,39
(s, 1H), 8,31 (4, 1H), 8,12 (d, 1H), 7,60 (d, 2H), 7,23 (d, 2H),
7,13 (s, 2H), 4,59 (4, 1H), 3,74 (m, 1H), 3,40 (m, 3H), 3,09 (m,
1H), 2,72-2,64 (m, 4H), 1,86 (m, 5H), 1,49-1,14 (m, 6H), 0,78

(s, 1H). (UPLC-MS) tr 0,60 mMmH; ESI-MS 489 [M+H]"'.
[Iprmep 48: 2—aMmMHO—5— (4- ( (1R, 5S) -3— (2—-dbTopmTI) —3—
azabunmkio [3.1.0]rekcau—1-wmi) peunir) -N-( (1r, 4R) —-4-

TMOPOKCHULIMKIIOTEKCHUII ) HUKO TMHaMMI
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YKaszaHHOe B 3aroJIOBKE coenuMHeHMe [IoJIy4asim CriocofowM,
AHAJIOTUMYHEM IJIS 2—aMMHO—5— (4—( (1R, 5S)-3- (1, 3—gudTopnponati—2—wui) —
3—-azabunukio [3.1.0] rexkcad—1-wj) permy) -N— ( (1r, 4R) -4-
TUOPOKCULMKIIOTEeKCHUII) HUKOTMHaMUIa (mpumepa ©6), 3a UCKJIIOUeHVEM
TOTO, 4YTO IIPUMEeHAIM 1-0poM—2-dTop®TaH BMecTO 1, 3-mudToplpolaH—2-—
WITPUOTOPMETAHCYJIEQOHATA (IPOMEXY TOUHOTO COeIOVMHEHUS oa) u
PEaKLMOHHYID CMeCh IepeMemmBaiam pu 60°C B TeuenHue 3 u. Ilocie
OUMCTKM IIOJIydasiM YyKa3aHHOEe B 3alOJIOBKe COeIMHEHMEe B BUIEe COJU
TFA. 1H AMP (400 MIwu, DMSO-dé6) o 9,95 (bs, 1H), 8,41 (s, 1H),
8,32 (4, 1H), 8,13 (d4, 1H), 7,70-7,57 (m, 2H), 7,36 (bs, 2H),
7,16 (s, 2H), 4,80-4,62 (m, 2H), 4,59 (d, 1H), 4,08 (bs, 1H),
3,77-3,52 (m, 4H), 3,51-3,35 (m, 3H), 2,24 (bs, 1H), 1,87 (t,
4H"), 1,59-1,13 (m, 6H). (UPLC-MS) tr 0,46 mMmH; ESI-MS 439 [M+H]T'.

[Tpumep 49: 2—aMMHO-N—IMKJIOTeKCUII—5— (4—

MOPOOJIMHODEHNMIT) HUKO THMHaMM]I
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YKaszaHHOe B 3aroJIOBKE coenuHeHMe [IoJIy4asim Criocofom,
aHaJIOTUYHEIM 0JId 2—aMnHO-N-UUKJIOTeKCUII—5— (4— (3— (munepunmuua—1-
WJI) IPOIIOKCH ) DEHWMII) HUKOTHMHaMUIa (mpumMmepa 43), 3a UCKJIIUeHUNEM
TOTO, uTo NIPUMEH AJIU 4-(4-(4,4,5, 5-rerpameTnii-1, 3, 2—
OMokcabopoJlaH—2-1JI) PeHMII) MOPOOJIMH BMECTO 1-(3—-(4-(4,4,5,5-
TeTpaMeTuJi—1, 3, 2—nnokcabopoJlaH—2-—1JI) PeHOKCH ) IIPOIINII) MUIIePUIOVHA .
1H gMP (400 MI'u, DMSO-d¢6) o 8,35 (d, 1H), 8,34 (s, 1H), 8,08 (d,
1H), 7,55 (4, 2H), 7,03 (d4, 2H), 7,03 (s, 2H), 3,85-3,65 (m,
1H), 3,77 (t, 4H), 3,14 (t, 4H), 1,90-1,80 (m, 2H), 1,80-1,70
(m, 2H), 1,80 (dd, 1H), 1,38-1,20 (m, 4H), 1,19-1,05 (m, 1H).
(HPLC-MS) tr 1,60 mmu; APCI-MS 381 [M+H]*.

[Tpumep 50: 2—aMmMHO—5— (4- ( (1R, 5S) -3— (2, 2—nudpTopnponmi) —3—

azabuumkio [3.1.0]rexkcad—1-wmi) peunyr) -N-( (1r, 4R) —-4-

PMﬂpOKCMHMKHOPeKCMH)HMKOTMHaMMH
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YKaszaHHOe B 3aT'OJIOBKe COoeIIMHeHMe I1oJIyvajin criocobowm,

aHaJIOTMYHEIM IJIg 2-aMuHO—-5- (4—-( (1R, 5S)-3- (1, 3—nudroprnpornad—2-—wui) —
3—azabunmkio [3.1.0] rexkcaH—1-myu) denms) -N- ( (1r, 4R) -4-
TUIOPOKCULIMKIIOTEKCUII) HUKOTUMHaMUIa (mpumMepa o), 3a MCKJIUYEeHMEM

TOT'O, UYTO IIPUMMEHAJIN 2,2—IOUQTOPIPONMITPUOTOPMETAHCYJIEQOHAT BMECTO
1, 3—oudTopnponaH—2-MWITPUOTOPMETaHCYJIEQOHATA (IpOMEXYy TOUHOT'O
COeIMHEHNsa 6a) U peaKUMOHHYK CMeChb IllepeMellMBaju IIpM K. T. B
Teuenre 60 vmuH. 1H AMP (400 MI'n, DMSO-d6) & 8,39 (s, 1H), 8,33
(s, 1H), 8,14 (s, 1H), 7,59 (4, 2H), 7,32-7,11 (m, 4H), 4,58
(bs, 1H), 3,74 (bs, 1H), 3,11 (bs, 1H), 3,00-2,66 (m, 5H), 1,86
(bs, 5H), 1,63 (t, 3H), 1,48-1,18 (m, 6H), 0,81 (bs, 1H). (UPLC-
MS) tr 0,81 mmu; ESI-MS 471 [M+H]*.
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[Tpumep 51: 2—aMmMHO—5— (4- ( (1S, bR) —-3— (2—umaHOoBTUII) —3—

azabuumkio [3.1.0]rekcad—1-wmi) peunyr) -N-( (1r, 4S)-4-
TUOPOKCULIMKIIOTEKCUII) HUKO TUMHAaAMNU
HoM M.

i e,
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YKaszaHHOe B 3aT'0OJIOBKE COeIIMHEeHME I1oJIyvajin criocobowM,

aHaJIOTMYHEIM IJIg 2—-aMuHO—-5— (4—- ( (1R, 5S) -3- (1, 3—nudroprnpornad—2-—wui) —
3—azsabuumukio[3.1.0]rekcau—1-wmi) peuni) -N-( (1r, 4R) —-4-

TUOPOKCULKKIIOTEKCHUII) HUKOTUMHaMIIa (mpumepa 5), 3a UCKJIIOUEeHNVEM
TOTO, uTo IPYMEH AJIN 3—-OpPOMIIPOIIaHHUTPWII BMECTO 4— (3—

OPOMIIPONMII) MOPGOJIMHA M PeaKLMOHHYID CMecCh HepeMemmBaim npu 60°C B
TedyeHre 24 u., 1H AMP (400 MI'u, DMSO-dé6) o 8,39 (d, 1H), 8,30 (d,
1H), 8,12 (4, 1H), 7,60 (d, 2H), 7,23 (d, 2H), 7,12 (s, 2H),
4,59 (4, 1H), 3,73 (4, 1H), 3,18 (d, 1H), 3,09 (d, 1H), 2,81-
2,62 (m, e6H), 1,99-1,78 (m, 5H), 1,48-1,18 (m, 6H), 0,80 (dd,
1H) . (UPLC-MS) tr 0,50 Mmu; ESI-MS 446 [M+H]".

[Ipmmep 52: 2—aMMHO—-N—-LIMKJIOTeKCcuJI—-5- (4— (3-

MOPQOJIMHOIIPOIIOKCHU ) QEHMIT) HUKO TUHAMMUI

UN__NH,
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YKaszaHHOe B 3aT0JIOBKE coenuHeHMe [IoJIy4daim CIriocofowM,
aHaJIOTUYHEIM o4 2—aMMHO-N-LIMKJIOTeKCUJI—5— (4— (3— (IuepuInH—1—
WJI) IPOIIOKCH ) QEHWIT) HUKOTHMHaM1Ia (mpumMmepa 43), 3a UCKJIIOUEeHVEM
TOT'O, uTo NIPUMEH AJIN 4-(3-(4-(4,4,5, 5—rerpameTmi-1, 3, 2-
IMokcabopoJlaH—2—WJI) PeHOKCH ) TTPONINWII) MOPQOJIUH BMECTO 1-(3-(4-
(4,4,5,5-rerpameTnii-1, 3, 2-guokcabopojiaH—2—

Wi1) QeHOKCHU ) NponuJI) nunepunmuyda. 1H AMP (400 MI'n, DMSO-d6) & 8,35
(d, 1H), 8,34 (s, 1H), 8,10 (d, 1H), 7,59 (d, 2H), 7,06 (s, 2H),
7,01 (d, 2H), 4,04 (t, 2H), 3,82-3,68 (m, 1H), 3,58 (t, 4H),
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2,50-2,22 (m, o6H), 1,90-1,78 (m, 4H), 1,78-1,69 (m, 2H), 1,63
(dd, 1H), 1,38-1,20 (m, 4H), 1,19-1,05 (m, 1H). (HPLC-MS) tr 1,40
MMH; APCI-MS 439 [M+H]"*.

IIlpumep 53: 2—-ammHO-N—((1lr,4S)-4-TUMOPOKCULMKIIOTEKCUII) —5— (4-

((1S,5R) —-3— (npon—2-umH-1-mJj) —3-azabunukio [3.1.0] rexkcan—-1-

WJ1) QeHnJI) HUKO TMHAaMINTI
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YKaszaHHOe B 3aT0OJIOBKE coenMHEeHNe [IoJIy4aim CIIoCcoBoM,

AHAJIOTWUYHEM 1JI19 2—aMuHO-N—( (1r, 4S) —-4-TUIPOKCULIIMKIIOTEKCWII) —5— (4
((1S, 5R) -3- (3—mMopdonmHOonponui) —3—azabuumkio [3.1.0] rekcan—1-
MJI) PeHMII) HUKO THMHaMM1Ia (mpuMmepa 5), 34 MCKJIOUEHMEeM TOI'0, UTO
NIpMMeHaJIM 3—-0poMrporn—1-mH BMecTO 4- (3-06poMnponui)Mopd@oimHa. 1H
sMp (400 MI'n, DMSO-deo) & 8,38 (4, 1H), 8,31 (4, 1H), 8,12 (d,
1), 7,59 (4, 2H), 7,21 (4, 2H), 7,13 (s, 2H), 4,59 (d, 1H),
3,73 (4, 1H), 3,52-3,38 (m, 2H), 3,21 (4, 1H), 2,93 (d, 1H),
2,83 (4, 1H), 2,72 (4, 1H), 2,40 (s, 3H), 1,95-1,75 (m, 4H),
1,44-1,19 (m, 5H), 0,80 (dd, 1H). (UPLC-MS) tr 0,49 wmmH; ESI-MS
431 [M+H]*.

IpuMmep 54: 2-aMmHO-N-((1lr,4R)-4-TUIPOKCUIMUKIIOTEKCUII) —5— (4—

((1R, 58)-3- (nmpon—-2-uH-1-mJ) -3-azadbuumuxijgo[3.1.0] rexkcan—-1-

MJI) PeHMII) HUKO THMHaMM]I

YKaszaHHOe B 3aT0JIOBKe COeIMHEHNE [oJIy4dalm criocoBoM,
aHaJIOTMYHEM IJid 2—aMuHO—5— (4—- ( (1R, 5S)-3—- (1, 3—oudroprnponad—2—wui) —
3—azabuumukio[3.1.0]rekcau—1-wmi1) pednir) -N-( (1r, 4R) —-4-
TUOPOKCULKKIIOTEKCHUII) HUKOTHMHaMIIa (mpumepa ©), 3a UCKJIIOUEeHNVEM
TOT'O, UTO I[IPpMMeHANIM 3—0poMIpoll—-l-uH BMecTO 1,3-OudToplpollaH—2-—

WITpUdTOPMeTaHCYJIEQoHaATa (IIPOMEXYyTOUHOT'O CcoeluHeHusa 6a). 1H AMP
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(400 MI'y, DMSO-d6) & 8,39 (4, 1H), 8,31 (4, 1H), 8,12 (4, 1H),
7,59 (4, 2H), 7,21 (4, 2H), 7,12 (s, 2H), 4,59 (d, 1H), 3,76-
3,70 (m, 1H), 3,46 (s, 2H), 3,45-3,37 (m, 1H), 3,22 (d, 1H),
2,83 (4, 1H), 2,72 (4, 1H), 2,71-2,69 (m, 2H), 1,92-1,77 (m,

5H), 1,51-1,17 (m, O5H), 0,80 (dd, 1H). (UPLC-MsS) tr 0,52 wMuH;
ESI-MS 431 [M+H]".

[TpuMep 55: 5-(4-((R)-1-(2-okca—-6—azacnupo [3.3] renTaH—6—
W) TWJI) —2—-xXJopdeHns) —2—aMmHO—N— ( (1r, 4R) -4-

PMHpOKCMHMKHOPeKCMH)HMKOTMHaMMH

HaN N,

YKazaHHOe B 3aT'0OJIOBKE COeIIMHEeHNE I1oJIy4yaiim criocobom,

aQHaJIOTUYHEIM o4 5-(4-((R)—-1-(2-okca—-6—azacnupo[3.3] renrau—6—
W) TuJI) @eHuJI) —2—amMmuHo—N— ( (1r, 4R) —-4-
TUIOPOKCULMKIIOTEKCWII) HUKOTMHaMUIa (mpumMepa 3), 3a  MCKJIUEeHMEM

TOTO, 4YTO npuMeHsaIM (R)—-6—(1-(4-0poM—3—XJIOPOEHUII) 2TWUJI) —2—0KCa—6—
azs’acnmpo [3.3]renTaH (IpOMeXyTOUHOe coenmHeHue bba) BmMecTo (R)-6-
(1- (4—OpomMbeHMII) 5TUJI) —2—-0KCa—6—asz3acnupo [3.3]renraHa
(IpoMexXyTOUHOTO coenuHeHmusa 3b). 1H AMP (400 MI'u, DMSO-de6) o 8,17
(m, 2H), 8,00 (s, 1H), 7,42-7,44 (m, 2H), 7,40 (m, 1H), 7,34
(bs, 2H), 4,62 (s, 3H), 4,55 -4,57 (m, 1H), 3,72 (m, 1H), 3,35-
3,54 (m, 4H), 3,20-3,24 (m, 2H), 3,15 (bs, 1H), 1,78-1,88 (m,
4"), 1,20-1,41 (m, 4H), 1,11 (bs, 3H). (UPLC-MS) tr 0,47 wvmH;
ESI-MS 471/473 [M+H]*.

[TpoMeXy TOUHOE coegMHeHne 55a: (R)—6—(1-(4-0bpomM—3—

XJIOPOEHWII) 3TMUJI) —2—0KCca—6—a3acnupo [3.3] renrtaH

YKaszaHHOe B 3aI'0JIOBKE COeIIMHEeEHNE I1oJIy4yajim criocobowm,

aHAaJIOTUUHEM oI (R)—6—(1-(4—-0OpomMbeHNII) 2TWUJI) —2—0KCa—6—
azsacnmpo [3.3] renTaHa (MpoMeXy TOUHOT'O coeImMHeHM 3b), 3a
MCKJIOUEeHEM TOTO, yTo NIPpUMEH JIU (R)-1-(4-6pomM—3—
XJIOPOEHWII) TaHaMMH BMECTO (R)—-1- (4-6poMbeHWJI) PTaHaM/Ha . (UPLC-

MS) tr 0,63 mmH; ESI-MS 316/318 [M+H]*.

[TpumMep 56: 2—aMHO-5- (2—pTop—-4- ( ( (R) —2-MeTMJINIUPPOJIMONH— 1 —

ni) MeTuii) dennir) -N—- ( (1r, 4R) —4—-rugpokcu—4-
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MeTUJILIMUKIIOTEeKCHWJI) HUKO TMHAaMUI

YKazaHHOE B 3aT'0JIOBKE coenMHeHNe oJiy4dasim criocofomM,
aHaJIOTMYHEIM OJ4  2—aMMHO—5— (3—-¢Top—4- ( ( (R) —2-MeTWUJINUPPOJIMOANH— 1~
mi) MeTui) derunir) -N- ( (1r, 4R) —4-rugpokrcu—4-

METWJILMKIIOTEeKCIUII) HUKOTMHaM1Ia (npuMepa 46), 3a MCKIKUeHUMEeM TOTO,
yTo MIPUMEH AJIU (R)—2—-(2-0T0op—4- ( (2-MeTUINUPPOJININH— 1~
WJI) MeTUJI) beHnI) —6—-MeTmyi—1, 3, 6, 2—nuokcaszabopokaH—4, 8—IMOH
(MpoMeXxyTOUHOe coelgMHeHne 56a) BMECTO (R)=2—(3-dpTop—-4-((2-
Me TUIINUPPOJIMOMH— 1 ~WJI) METUII) beHnI) —6-mMeTui-1,3, 6, 2—
orokcaszabopokaH—4, 8—IOMoHa ([IPOMeXyTOUHOI'O coeIMHeHusa 46a). UPLC-
HRMS tr 3,22 vmH.; ESI 441,26 [M+tH]".

[TpoMeXy TOUHOE coegmMHeHne 56a: (R)—2—-(2-pTOop—-4-((2—

Me TWMJINUPPOJIMOMH— 1 —WJI) METWUJII) beHnJ1) —6-mMeTui—-1, 3, 6, 2—
onokcaszabopokaH—4, 8—IOMOH

YKazaHHOE B 3aT0JIOBKE COeIMHEHNE [IoJIydasm criocoBoM,
aHaJIOTMYHEIM 0JId (R) =2-(3-¢Top—4— ( (2-Me TMJIIIUPPOJIUINH—1 —
W) MeTuJ1) QeHnJI) —6-MeTuii—-1, 3, 6, 2-OouokcazabopokaH—4, 8—OMoHa
(MpoMexyTOUHOTO CcoelIMHeHMa 46a), 3a MCKJKUEeHMEM  TOTO, UTo
[IPUMEH SJIU 3-pTop—4- (6-MeTmsI—-4, 8—Oguokco—-1, 3, 6, 2—-Inokca3zabopoKaH—
2-uJj) 6eHzaJbOernn (IpoMexyTOouHOoe CcoelIMHeHue b5L6b) BMecTo 2-0Top-
4—- (6—MeTmn—-4, 8—ouokco-1, 3, 6, 2—-nuoxkcaszabopokaH—2-1JI) OeH3aJlbIeTria
(MpoMeXyTOUHOTO coenmHeHmus 46b). ESI-MS 349 [M+H]*.

[lpoMexyToOUHOEe coeluHeHre bbéb: 3-pTop—4- (6—MeTnin—4, 8—OMOKCO—

1,3, 6,2-nnokca3zabopokaH—2-wJI) 6eH3albIeT 1

YKazaHHOe B 3aI'0OJIOBKE COeIIMHEeHNEe I1oJIry4yajim criocotowm,

aHaJIOTUYHEM oJjig 2-bTop—4- (6-MeTnn-4, 8—nmokco—-1, 3, 6, 2—
IoVokcaszabopokaH—2-wjl) OeHzalbIeruna (IPOMEXY TOUHOT'O COeIVHEHNUH
46b), 3a VCKJIOUEeHMEM TOT'O, uTo [IPUMEH AJIU (2—dTop—4-
bopMuIIGeHMII) OOPOHOBYIO KUCJIOTY BMeCTO (3—pTOopP—4-

bopMmIideHMII) OOPOHOBOM KMCJOTH. ESI-MS 576 [2M+H20+H]*.

[TpumMmep 57: 2—aMmHO—5- (4- ( (1R, 5S) -3— (2—-dTopmTHi) —3—
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azsadbuuukio [3.1.0] rexkcan—1-wmin) pernn) —N- (4-

TUOPOKCUOULIMKIIO[2.2.2] OKTaH—1—1JI) HUKOTHMHAaMULI

YKaszaHHOe B 3aT'OJIOBKe COoeIIMHeHMe I1oJryyajin criocobowm,

aHaJIOTMYHEIM IJIg 2—-aMuHO—-5— (4-( (1R, 5S)-3- (1, 3—nudroprnpornad—2-—wmi) —
3—azabunmukio[3.1.0]rekcad—1-wmia) peuni) -N-( (1xr, 4R) —4-

TUOPOKCULKKIIOTEKCHUII) HUKOTUMHaMIIa (mpumepa ©6), 3a UCKJIIOUEeHNVEM
TOTO, yTo NIPVMEH AJIU COJIb HC1 u 5-(4-( (1R, 5S8) -3-

azsadbuuukio [3.1.0] rexkcan—1-wmin) beHnn) —2—aMmMHO—N— (4—

TUOPOKCUOUINKIIO [2.2.2] okTaH—1—1JI) HUKOTHMHaMMIa (IpOMEeXYy TOUHOT'O
coenmHeHusa 34a) BMecTOo b5—(4-((1R,58)-3-azabunmkijo[3.1.0]rexkcal—
1-wmy) penmit) —2—ammuao—N—-( (1r, 4R) -4-

TUOPOKCULUKIIOTEKCHUII) HUKOTHMHaMMIa (IIPpOMeXyTOUYHOT'O CcoelVHeHuda la)
n [IPpMMeH 4] 1-BpoM—2—-pTOpPBTaH BMECTO 1, 3—oudToprnponad—2—
WITPUOTOPMETaHCYJIbQOHATa ([IPOMEeXyTOUHOT'O CcoenuHeHud 6a) . Ilocie
OUMCTKM YKas3aHHOe B 3al'0JIOBKe COeIOMHEeHMe IOoJiydalJlM B BUIEe COJIM
TFA. 1H sAMP (400 MI'n, DMSO-d6) & 10,00 (bs, 1H), 8,38 (d, 1H),
8,04 (4, 1H), 7,85 (s, 1H), 7,77 (4, 2H), 7,35 (d, 2H), 7,08 (s,
2H), 4,83 (td, 2H), 4,74 (bs, 1H), 4,08 (bs, 1H), 3,89-3,57 (m,
4"), 3,18 (4, 1H), 2,24 (bs, 1H), 2,13-1,97 (m, 6H), 1,74-1,53
(m, ®©6H), 1,48 (bs, 1H), 1,17 (bs, 1H). (UPLC-MS) tr 0,53 wMwuH;
ESI-MS 465 [M+H]*.

[lpumep 58: 2-aMmHO—-5-(4-((1S,5R)-3-(4, 4—IMOTOPLUUKIIOTEKCWUII) —
3—azabtmumkiio [3.1.0]rexkcan—1-wui) berms) -N—-( (1r, 4S) —4—runpoxrcmu—4-

MeTUJILIMKIIOTEeKCHUJII) HUKO TMHAaMMI
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YKazaHHOe B 3aT'0JIOBKE coenMHeHVe [oJiydaJsim CcriocofowM,
aHaJIOTMUHBEIM OJIS (1R, 58) —mper-6yTmi—-1- (4— (6—ammHO—-5—- ( ( (1r, 4R) -4~
TUIPOKCULIMKIIOTEKCUII) Kap®aMoWJl) IUPUONH-3-WJI) eHWII) —3—
az’abuuukJio[3.1.0]rekcaH—3-kapbokcuiara (IPOMEXY TOUHOT'O
coenmHeHusda 1b), 3Ba MCKJIOUEHMEeM TOT'O, YTO IPUMMEHAJIM 2—aMUHO—5— (4-
((1S,5R)-3- (4, 4—gudTopuUKIIOTEKCHUI) —3—az3abunmkjio [3.1.0] rexkcan—1-
Wi1) QEHWJI) HUKOTMHOBYK  KUCJIOTY (IpoMeXyTOUHOEe  coenuHeHue  35a)
BMECTO 2—aMmHO—-5- (4- ( (1R, 5S) -3- (TperT-OyTOKCUKaAPOOHWII) —3—
azsabuumrio [3.1.0] rexkcad—1-mi) QeHMII) HUKOTHMHOBOM KMCJIOTH
(IpOMEeXYyTOUHOT'O CcoeIMHeHUdA 1c) M IpUMeHAIn  TpaHc—4-aMmHO—1-—
MeTUJILMKIIOTeKCaHOJI BMECTO TpaHCc—4—aMMHOLUKJIOTeKCaHoJa .
HeouumeHHHM MNIPOOYKT OUMIalM C TIoMombilo prepHPLC (cmoco® la) wm
POy CKaJu uepes MOHOOOMEHHHN KapTpUIX (PL-HCOs3) 0JI1d
oBeccoJiMBaHMA C IIOJIydeHMEM YKas3aHHOT'O B 3al'0JIOBKe coenuMHeHua. 1H
sMp (400 MI'm, DMSO-d6) & 8,39 (4, 1H), 8,29 (4, 1H), 8,10
(d,1H), 7,59 (4, 2H), 7,25 (4, 2H), 7,10 (s, 2H), 4,33 (s, 1H),
3,81 (bs, 1H), 3,39 (4, 2H), 2,62-2,56 (m, 1H), 2,00 (bs, 2H),
1,88-1,76 (m, 8H), 1,67-1,53 (m, 4H), 1,50-1,43 (m, 4H), 1,30
(¢, 1H), 1,17 (s, 3H), 0,86-0,68 (m, 1H). (UPLC-MS) tr 0,61 MuH;
ESI-MS 525 [M+H]*.

[MTpuMep 59: 5-(4-((R)-1-(2-okca—-6—azacnupo [3.3] renTaH—6—

W) 3Tui) eHusr) —2—amMmHO—N- ( (1r, 4R) —4-1munpokcu—4-—

MeTUJILIMKIIOTEeKCHUJII) HUKO TMHAaMMI
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YKaszaHHOe B 3aIl'OJIOBKeE CoelIlMHeHNEe [1oJIy4Yajin criocoboum,

aHaJIOTUYHEIM o4 5-(4-((R)—-1-(2-okxca—-6—azacnupo[3.3]renrau—6—
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WJI) 2TWJI) peHmI) —2—ammHo—N- ( (1r, 4R) -4-

TUOPOKCULMKIIOTEKCWII) HUKOTUMHaMUIa (mpuMepa 3), 3a MUCKJIINUEeHMVEM
TOTO, uTo NIPUMEH AJIN (6—aMmHO-5— (((1lr,4r)-4-Tunporcu—4-—
METUJIILMKIIOTEKCWII) KapOaMOWJI) IUPUIOVH—3—1JI) OOPOHOBYI KUCJIOTY
(mpoMexyTouHOe coenuHeHue 59a) BMECTO (6—amvmHO-5-( ((1lr,4r)—-4-
TUIAPOKCULMKIIOTEKCIWT) KapBaMouJl) IUPUONH—3—1J1) OOPOHOBOM KM CJIOTEL

(MpoMexyTOUHOTO coelIuHeHusa 3a). 1H AMP (400 MI'u, DMSO-d6) & 8,38
(s, 1H), 8,25 (bs, 1H), 8,11 (4, 1H) 7,71-7,54 (m, 2H), 7,49-
7,28 (m, 2H), 7,12 (bs, 2H), 4,61 (bs, 4H), 4,31 (s, 1H), 3,89-
3,68 (m, 2H), 3,31 (s, 15H), 3,27-2,99(m, 2H), 1,86-1,69 (m,
2H), 1,66-1,52 (m, 2H), 1,51-1,35 (m, b5H), 1,16 (s, 1H), 1,30-
0,95 (m, 2H). (UPLC-MS) tr 0,47 mmH; ESI-MS 451 [M+H]*.

[TpoMeXy TOUHOE coeIMHeHne 59a: (6—aMmHO—-5-( ((1lr,4r)—-4-

TUOPOKCU—4—MeTUIILUKIIOTEKCIII) KapOaMOWII) IUPUIOVH—3—1J1) OOPOHOBAaA
KUCJIOTa

YKaszaHHOe B 3aT0JIOBKe COeIMHEHNE [oJIydalm criocoBoM,
aHaJIOTMUHEM oJis (6—aMmHO—-5-( ((1lr,4r)—-4-
TUOPOKCULIMKIIOTEKCHUII) KapOaMOouil) IUPUINH-3-1JI) OOPOHOBOM KWV CJIOTEL

(npomemyTquoro COeIIMHeEHNMA 3a), 3a VMCKJIIKUEeHMEM TOT'O, uTo

NIPpUMEeH AJIn 2—aMHO-5-0poM—N—- ( (1r, 4r) —4-1runpokcmu—4-—
MeTUJILIMKIIOTEeKCIMUII) HUKO TMHAaMMUIT (IpoMeXyTOUHOE coenmMHeHNe 59Db)
BMECTO 2—aMMHO—-5-0poM—N- ( (1r,4r)-4-

TUOPOKCULUKIIOTEKCIUII) HUKOTUHaMMUOa ([IPOMEXYyTOUYHOT'O COeIMHEHUA 3C).
(UPLC-MS) tr 0,33 mmH; ESI-MS 394 [M+H]"*.

[lpoMexyTouHOe coenmHeHue 59b: 2-amMmHO-5-0poM—N-((1lr,4r)-4-

TUOPOKCU—4—MeTUIIIUKIIOTEKCUIT) HUKO TMHaMMU]I

YKasaHHOe B 3aTOJIOBKEe COeIMHEHNE [oJIyJdaln criocoBoM,
aHaJIOTMUHBEM oJisa 2—aMmMHO—-5-0poM—N-( (1r,4r)-4-
TUOPOKCULKKIIOTEKCIUII) HUKOTHMHaMUIa (IIPOMEXyTOUHOT'O COeOVHEHUsa 3C),
3a VCKJINUYEeHMEM TOT'O, uTo [IPUMEH JIU TpaHC—4—-aMuHO— 1~
MEeTUJILMKIIOTEeKCAaHOJI BMeCTO TpaHC—4—aMMHOUUKJIIOTeKcaHoJa. (UPLC-MS)
tr 0,68 mmH; ESI-MS 328/330 [M+H]T.

[Tpumep 60: 2—aMmHO—5— (4- ( (1R, 5S) -3— (byT—2-mH-1-wmJ) —3—

azabuumkio [3.1.0]rexkcadn—1-wmi) peunir) -N-( (1r, 4R) -4-

PMHpOKCMHMKHOPeKCMH)HMKOTMHaMMH



125

sononoruns

YKaszaHHOe B 3aroJIoBKe CoelMHeHNe IIoJiyvaJin criocoboM,

aHAJIOTMYHEIM IJId 2-aMuHO-5- (4-( (1R, 5S)-3- (1, 3—nudroprnponad—2-m) —
3-azabumkio [3.1.0] rexkcad—1-wj) perny) -N— ( (1r, 4R) -4-
TUIPOKCULIMKIIOTEKCIUII) HUKO TMHaMUIa (mpuMepa o), 3a MCKJIUEeHMEM

TOT'O, UYTO IIpPUMMeHAIM 1-0poMOyT—-2-MH BMeCcTO 1,3-OudToplpollaH—2-—
UITPUGTOPMETAaHCYJIEQOHATA (IPOMEXyTOUHOTO CcoelduMHeHus 6a). 1H AMP
(400 MI'y, DMSO-de) & 8,39 (4, 1H), 8,31 (4, 1H), 8,12 (d, 1H),
7,59 (4, 2H), 7,21 (4, 2H), 7,12 (s, 2H), 4,58 (d, 1H), 3,77-
3,717 (m, 1H), 3,43-3,37 (m, 3H), 3,22 (4, 1H), 2,92 (d, 1H),
2,80 (d4, 1H), 1,93-1,78 (m, 8H), 1,44-1,19 (m, ©H), 0,79 (dd,
1H) . (UPLC-MS) tr 0,54 mmu; ESI-MS 445 [M+H]*.

[Tpumep 6l: 2—aMMHO-N-LUMKJIOTeKCUJI—5— (4— (Iulepuanu—1—

MJI) PeHWJI) HUKO TMHaMM/ I

YKaszaHHOe B 3aT0JIOBKEe coenMHeHMe [IoJiydasim Ccriocofom,
aHaJIOTUYHEIM oA 2—aMMHO-N-LIMKJIOTeKCUII-5— (4— (3— (IunepuonuH—1-—
WJI) IPOIIOKCH ) DEHWMII) HUKOTHMHaMIIa (mpumMmepa 43), 3a UCKJIIOUeHVEM
TOTO, uTO I[OpUMMeHAIM 4— (IunepuOrH—-1-1i) QeHUJIOOPOHOBYK  KUCJIOTY
BMECTO 1-(3-(4-(4,4,5, 5—-rerpameTmyi—1, 3, 2—-nuoxkcabopojylaH—2—
W) beHOKCHU) NpOonuJI) nunepunuyda. 1H AMP (400 MI'm, DMSO-dé6) & 8,33
(d, 1H), 8,33 (s, 1H), 8,08 (d, 1H), 7,51 (4, 2H), 7,01 (s, 2H),
7,00 (4, 2H), 3,82-3,68 (m, 1H), 3,17 (t, 4H), 1,90-1,78 (m,
2"), 1,78-1,69 (m, 2H), 1,68-1,49 (m, 7H), 1,38-1,20 (m, 4H),

1,19-1,05 (m, 1H). (HPLC-MS) trx 1,40 mmu; APCI-MS 379 [M+H]"'.
[TprmMep 62 2—aMmHO-N— (3—
(ruppokcumMmeTmr) Ouumkio[1.1.1]nedras—1-wmi) —-5-(4—-( (1S, 5R) -3-

(Terparnnpo—2H-nupaH—4-wmi) —3—-az3abuuukio [3.1.0] rekcaH—1-

WJI) QeHWJI) HUKO THMHaMN]I
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YKa3zaHHOE B 3aT'0JIOBKE coenMHeHVe oJiydasim criocofowM,
aHaJIOTMUHBEIM [OJIS (1R, 5S) —mper-6yTmi—-1- (4— (6—ammHO—-5—- ( ( (1r, 4R) -4~
TUIPOKCULIMKIIOTEKCUII) Kap®aMoWJl) IUPUONH-3-WJI) eHUJI) —3—
az’abuumkJio[3.1.0]rekcaH—3-kapbokcuiara (IpOMEXY TOUHOT'O
coenmHeHuda 1b), 3Ba MCKJOUEHMEM TOT'O, UYTO IPUMMEHAJIM 2—aMUHO—5— (4-
((1S,5R) -3- (Terparunpo-2H-nupad—4-wmin) -3-azabuuukio[3.1.0] rexkcas-
1-1J1) PeHMII) HUKOTMHOBYK KUCJIOTY  ([IPOMEXYyTOUHOE COeIMHeHMre 28a)
BMECTO 2—aMmHO—-5- (4- ( (1R, 5S) -3- (TperT-OyTOKCUKaPOOHWII) —3—
azabuumrio [3.1.0] rexkcad—1-mi) QeHMII) HUKOTHMHOBOM KMCJIOTH
(IpOMEeXYyTOUHOT'O CcoeIMHeHUdA 1c) M [OpUMeHAIn  TpaHc—4-aMmHO—1-
MeTUJILMKIIOTeKCaHOJI BMECTO TpaHCc—4—aMMHOLUKJIOTeKCaHoJa .
HeouumeHHHM OPOOYKT CHauaJjla ouMmaJdM C TIoMombilo prepHPLC (cmocod
la), BateMm o¢Jasm—xpoMaTorpadum c obpameHHOM ¢a3oMm (crocod 3a) cC
[IOJIyUeHMEeM YKa3aHHOT'O B 3alOJIOBKe COeOMHEHMA B BuIe OeCLBETHOTIO
TBepnoro BemecTBa. 1H AMP (400 MI'n, DMSO-d6) & 8,92 (d, 1H),
8,46 (s, 1H), 8,22 (s,1H), 7,61 (d, 2H), 7,25 (4, 2H), 7,18 (s,
2H), 4,15-4,09 (m, 1H), 3,88-3,82 (m, 2H), 3,42-3,36 (m, 3H),
3,10 (bs, 1H), 2,65-2,34 (m, 12H), 1,85-1,75 (m, 3H), 1,45-1,31

(m, 6H), 0,77 (bs, 1H). (UPLC-MS) tr 0,49 mMmu; ESI-MS 491 [M+H]-".
[lpumep 63: 2—-aMyMHO-—N— (4-TUMOPOKCUOMUMKIIO [2.2.2]0KTaH—1-W1J) —
5-(4-((1S,5R) —-3— (okceTaH—-3-mJj) —3—azadbunmukio[3.1.0] rexkcan—1—-

MJI) PeHMII) HUKO THMHaMM/I
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YKaszaHHOe B 3aI'OJIOBKeE CoelIMHeHNEe I1oJIy4Yajin criocoboum,

aHaJIOTUUHBEIM 1Jid 2—aMuMHO-—N—( (lr, 4R) —4-TUIOPOKCULUKIIOTEKCWII) —5— (4-
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((1R,58)-3-(1- (MeTMJICYJIbOOHWII) IUIIEPUIVNH— 4 —1JT) —3—
az’adbuuurio [3.1.0] rexkcad—1-wmi) QeHnII) HUKOTMHaM1a (npuMepa 1), 3a
WCKJIUeHVEM TOI'O, UYTO NpMMeHaJIuM coJb HCl1 wm 5-(4-((1S,5R)-3-

azsabuuukio [3.1.0] rexkcan—1-wmi) beHni) —2—aMmMHO—N— (4-—

TUOPOKCUOUIMKIIO [2.2.2] 0oKTaH—1-1JI) HUKOTHMHaMMOa (IpOMEXYTOUHOTO
coenuHeHusa 40a) BmMecTO 5-(4-((1R,5S)-3-azabuumukijo[3.1.0]rexkcas-
1-mi1) peunat) —2—aMmHo—N—- ( (1r, 4R) —4—

TUOPOKCULMKIIOTEKCUII) HUKOTMHaMIa ([IPpOMeXyTOUYHOT'O COoelMHeHuda la)
¥ TIPUMEHSJM OKCeTaH—-3—-0H BMecCcTO 11— (MeTUMJICYJbEQOHWII) IUIepUuInH—4—
OHa. 1H sAMP (400 MI'u, DMSO-d6) & 8,34 (d, 1H), 7,98 (d, 1H),
7,80 (s, 1H), 7,57 (4, 2H), 7,22 (d, 2H), 6,92 (s, 2H), 4,6l-
4,56 (m, 2H), 4,52-4,48 (m, 2H), 4,32 (s, 1H), 3,80-3,74 (m,
1), 3,03 (4, 1H), 2,57-2,51 (m, 3H), 2,14-1,98 (m, ©6H), 1,88-
1,85 (m, 1H), 1,71-1,55 (m, e6H), 1,45-1,35 (m, 1H), 0,83-0,80

(m, 1H). (UPLC-MS) tr 0,51 mMmH; ESI-MS 475 [M+H]".
Ilpumep 64: 2—-aMMHO-—N— (4-TUMOPOKCUBMUMKIIO [2.2.2]0KTaH—1-WJ) —
5-(4-( (1R, 5S) -3- (okceTaH—-3-mJj) —3—azadbumukio[3.1.0] rexkcan—1-

MJI) PeHUJI) HUKO TMHaMM I

HaN LN
T 7 T LM
HO™ s

e

L7

-0

YKazaHHOe B 3aT'0JIOBKE coenMHeHNe [oJIy4dasim CriocofowM,
AHAJIOTUMUYHEM 1JIS 2—aMHO-N—( (1r, 4R) —4-TUIPOKCULIMKIIOTEKCWII) —5— (4
((1R,5S8)-3-(1- (MeTMJICYJIbOOHWUII) IUIIePUINH—4—-1JI) —3—
azsabuumkio [3.1.0] rexkcad—1-mi) beHnII) HUKOTMHaM1Ia (npuMepa 1), 3a
VCKJIUeHVEM TOT'O, YTO NpMMeHaJIuM coJb HC1 wm  5-(4-((1R,5S)-3-

azsadbunukio [3.1.0] rexkcad—1-wmin) beHnn) —2—aMmMHO—N— (4—

TUOPOKCUDUMIMKIIO [2.2.2] 0OKTaH—1-1JI) HUKOTHHaM1Ia (MpPOMeXy TOUHOT'O
coemuHeHusa 34a) BMecTO 5-(4-((1R,5S8)-3-azabuumkijo[3.1.0]rexkcasd—
1-wmi) pennir) —2—aMmHo—N—- ( (1r, 4R) —-4-

TUOPOKCULMKIIOTEKCIWI) HUKOTUMHaMUOa ([IPOMEeXyTOUHOT'O COelVMHeHUA la)
M IPUMEHHAJIM OKCeTaH—-3—-0H BMeCTO l— (MeTUJICYJIEQOHWII) IUIepUuIuua—4—

o”Ha. 1H AMP (400 MI'u, DMSO-de) & 68,34 (4, 1H), 7,98 (d, 1H),
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7,80 (s, 1H), 7,57 (4, 2H), 7,22 (4, 2H), 6,92 (s, 2H), 4,61-
4,56 (m, 2H), 4,52-4,48 (m, 2H), 4,31 (s, 1H), 3,81-3,76 (m,
1H), 3,03 (4, 1H), 2,57-2,51 (m, 3H), 2,07-2,03 (m, 6H), 1,88-
1,85 (m, 1H), 1,65-1,61 (m, ©H), 1,45-1,35 (m, 1H), 0,83-0,80
(m, 1H). (UPLC-MS) tr 0,55 mMmu; ESI-MS 475 [M+H]*.

[Iprmep 65: 2—aMMHO—N—-LIMKJIOTeKCcuJI—5— (4—( (2— (4-

MeTUJINUIIepa3uH—1-1JI) 3TuJI) KapOaMonil) eHMII) HUKO TMHaMMI

N, NH,

YKaszaHHOe B 3aT0OJIOBKE coenMHeHMe [IoJIy4am CIIoCOBOM,
aHaJIOTMUHBEIM  [OJIA (1R, 5S8) —rmper-6yTmi—-1- (4— (6—ammHO—5—( ( (1r, 4R) —4-
TUIPOKCULIMKIIOTEKCUII) Kap®aMoWJI) IUPUANH-3—WJI) eHWII) —3—
azabuuukJio[3.1.0]rekcaH—3-kapbokcuiara (IpOMEXYy TOUHOT'O
coenuHeHnda 1b), 3Ba MCKJIKOYEHMEM TOTI'O, 4YTO NpuMeHAJIM 4- (6—aMmMHO—5—
(UMKJIOTeKCUIIKapOaMOoWI) IUPUIMH-3-1JI) OeH30MHYI0 KUCJIOTY
(MpOMeXyTOUHOEe CoenOMHeHue 65a) BMecTO 2-aMMHO-5-(4-((1R,5S)-3-
(TperT—0yTOKCUKapOOHWII) —3—az3abuuukio [3.1.0] rekcaH—-1-

W) QeHWJI) HUKOTMHOBOM KMCJIOTH ([IPOMEeXyTOUHOT'O CcoeluMHeHusa 1c) wu

IPUMEH AJIN 2— (4d-MeTWIIIUIIepa3mUH—1-1JI) aTaHaM1H BMECTO TpaHC—4—
AMMHOLMKJIIOTeKCaHoJla. HeOUuMmeHHEM HOPOOYKT  OouMmlajJM C  [IOMOMBIO
XpoMaToTrpadum C HOpMaJibHOM  daso¥  (cnocob  2c¢) C TIOJIy4YeHMeM

YKa3aHHOT'O B 3al'0JIOBKe COeIMHEHMA B BHUIe I'PA3HO—0EJIOTO TBEepPHOTO
BemecTBa. 1H 4AMP (400 MI1, DMSO-de) & 8,50 (d, 1H), 8,42 (t,
1#), 8,37 (4, 1H), 8,23 (4, 1H), 7,91 (4, 2H), 7,80 (d, 2H),
7,25 (s, 2H), 3,82-3,65 (m, 1H), 3,40 (g, 2H), 3,32-3,13 (m,
3H), 2,99-2,83 (m, 1H), 2,43-2,31 (m, ©6H), 2,17 (s, 3H), 1,90-
1,80 (m, 2H), 1,80-1,70 (m, 2H), 1,70-1,55 (m, 1H), 1,40-1,25

(m, 4H), 1,20-1,10 (m, 1H). (HPLC-MS) tr 1,28 wmmH; APCI-MS 465
[M+H] .
[TpoMeXy TOUHOE coegmMHeHne cba: 4— (6—aMMHO—5—

(LUMKJIOTeKCUIKapOaMouil) IUPUIMH—3-1JI) OeH30MHasa KUCJIOoTa
YKaszaHHOe B 3aT0JIOBKE coenuHeHMe [IoJIy4Yaim CIriocofowM,

aHaJIOTUYHEIM o4 2—aMMHO-N-LUMKJIOTEeKCUII-5— (4— (3— (IMnepnuonH—1-—
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WJI) IPOIIOKCH ) QEHWIT) HUKOTHMHaM I a (mpumMmepa 43), 3a UCKJIIOUEeHVEM
TOT'O, 4YTO npuMeHsanun 4-(4,4,5,5-Terpamermii—1, 3, 2-omokcabopojiaH—2—
ni) 6eH30MHYID KUCJIOTY BMecTo 1-(3-(4-(4,4,5,5-T1erpamermyi-1,3,2-
OMokcabopoJlaH—2—1JI) QeHOKCH ) IIPOIINII) IIUIIePUOVHA . HeounmeHHBM
IPOOYKT pacTUpalin C 2-[OPOHaHOJIOM C IIOJIYyYeHMEeM KOPUUHEeBAaTOTO
TBEepOOT'O BelleCcTBa, KOTOpOoe OuMmajM ¢ ooMoumbld prepHPLC (crnocod
la). UumcTeHe OQpakuMy coOMpaJM M KOHILUEHTPUPOBAJM IIPU IIOHWXEHHOM
OaBJIeHMM, 3aTeM IIOBHIIAJIM OCHOBHOCTL C IoMombn Na2COs, I[IOCJe UYero
yKazaHHOe B 3al0JIOBKe COelMHeHMe OCaXHDaJloCbk B BuUIe OeCLBeTHOTO
TBepOOT'0 BelleCTBa, KOTOpoe OTOWUIIBETPOBRHBAJINM WM  BEHCYNMBAJIU [IPpU
IIOHMXeHHOM »naBJieHum. (HPLC-MS) tr 1,52 Mmu.; ESI-MS 340 [M+H]T.
[lpyumep ©66: 2—-aMmMHO—5—(4-((1S,5R)-3-(1, 3—oudpTopnponad—2-wni) —
3—azabuumukio[3.1.0]rekcaun—1-wmia) peunir) -N-( (1r, 4S)—-4-

TMOPOKCHULIMKIIOTEKCHUII ) HUKO TMHaMMI

HNL N
O ﬁ,,lg-.,_ﬂ‘f L S
J Ly
HOw N‘-.
f’ F
F

YKazaHHOe B 3aroJjiIoBKe CoelMHeHMe IIoJiyvaJin criocoboM,

AHAJIOTUMYUHEM IJIg 2—aMMHO—5— (4—( (1R, 5S)-3- (1, 3—oudTopnponati—2—wui) —
3—-azabuukio [3.1.0] rexkcad—1-wj) penmy) -N- ( (1r, 4R) -4-
TUIOPOKCULIMKIIOTEKCIUII) HUKO TUMHaMUOa (mpuMepa 5), 3a MCKJIUEeHMEM

TOTO, UTO MNpuMeHAIM 1, 3-OudTopnpolaH—2-UITpUudTopMeTaHCyJIbdoHaT
(MpoMeXyTOUHOe COoeIMHeHue 6a) BMecTo 4- (3-0poMaponni)MOopdOsIMHA .
1H gMP (400 MI'u, DMSO-de6) & 8,39 (d, 1H), 8,31 (d, 1H), 8,12 (d,
1H), 7,59 (4, 2H), 7,24 (d, 2H), 7,12 (s, 2H), 4,68 (t, 2H),
4,57 (dd, 3H), 3,81-3,65 (m, 1H), 3,46-3,35 (m, 2H), 3,08 (d,
1H), 2,93 (d4, 1H), 2,83 (dd, 1H), 2,05-1,76 (m, 5H), 1,53-1,16
(m, 6H), 0,78 (dd, 1H). (UPLC-MS) trg 0,68 mmuH; ESI-MS 471 [M+H]".

Ilpumep 67: 2—-ammHO-N—((1lr,4S)-4-TUMOPOKCULMKIIOTEKCUII) —5— (4-

((1S,5R)=-3-(2,2,2-TpudTopzTmi) —3—az3abuumukio [3.1.0] rekcau—1-

WJI) PeHWJI) HUKO TMHaMM/I
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HD““AMJ MNL_4%F
F

YKaszaHHOe B 3aroJIOBKe coenuHeHMe [IoJIy4asim CIriocofowM,
aHaJIOTMYHEIM IJI 2-aMuHO—-5- (4-( (1R, 5S)-3- (1, 3—nudTopnponad—2-wm) —
3—azabumkio [3.1.0] rexkcad—1-wi) penny) -N- ( (1r, 4R) -4-
TUOPOKCULKKIIOTEKCHUII) HUKOTMHaMUIa (mpumepa 5), 3a UCKJIIOUEeHVEM
TOTO, uTo [IPUMEH AJIU 2,2,2-TpUOTOPRTUIITPUPTOPMETAHCYJIEOOHAT
BMecTO 4- (3—-0Opomnponmi)MopdbosmHa. 1H AMP (400 MI'n, DMSO-de6) O
8,46-8,31 (m, 2H), 8,18 (bs, 1H), 7,59 (d, 2H), 7,29 (bs, 1H),
7,23 (4, 2H), 3,83-3,54 (m, 1H), 3,51-3,24 (m, O5H), 3,11 (d,
1H), 2,92 (d4, 1H), 2,86 (m, 1H), 1,92-1,77 (m, bH), 1,29-1,21
(m, 1H), 1,42-1,18 (m, 4H), 1,14 (bs, 1H), 0,85-0,79 (m, 1H).
(UPLC-MS) tr 1,04 vmu; ESI-MS 475 [M+H]*.

[MpuMep 68: 5-(4-((R)-1-(2-okca—-6—azacnmpo [3.3] renTalH—6—

W) Tuj1) eHu) —2—aMmMHO—N— ( (1r, 3R) —3-IruopokcuagaMaHTaH—1—

MJI) HUKO TMHaMNUI

HoM. M
[ i
HO - I,‘--N e |~. i ‘_,/";':3:: Mﬂ
J‘|! ',"(’ w‘)’ [i L | J MJI
-:{:_‘; o O st e M [
1/ :
¥ -

YKazaHHOEe B 3aT0JIOBKE coeIMHeHME noJyuajm criocobom,
aHaJIOTUYHEIM o4 5-(4-((R)—-1-(2-okca—-6—aszsacnupo[3.3]renrau—6—
W) TuJI) QeHmJI) —2—aMmuHo—N- ( (1r, 4R) —-4-

TUIOPOKCULIMKIIOTEKCUII) HUKOTUMHaMUIa (mpumMepa 3), 3a MCKJIUEeHMEM
TOT'O, UYTO NOpuMeHAIn (6—aMmHO—5—(((lr,3r)-3-TrMOopoKcHalgaMaHTaH—1-
W) KapBaMoWIl) IUPUIVH—3—1JI) OOPOHOBYIO KMCJIOTY (MpoMeXxyTOUHOe
COeOMHeHNne 68a) BMECTO (6—amvmuHo—-5—( ((1lr,4r)—-4-
TUOPOKCULIMKIIOTeKCHUII) KapaMouJl) IUPUINH- 3-1JI) OOPOHOBOM KIMCJIOTH

(MpoMeXyTOUHOTO CcoeluHeHusa 3a). 1H AMP (400 MI'u, DMSO-d6) & 8,65
(bs, 1H), 8,49 (s, 1H), 8,35 (s, 1H), 7,87 (4, 2H), 7,59 (d,
2H), 4,73 (dd, 2H), 4,65-4,54 (m, 4H), 4,45-4,39 (m, 1H), 4,16-
4,10 (m, 1H), 3,98 (s, 1H), 3,90 (bs, 1H), 2,21 (s, 2H), 2,04-
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1,94 (m, 6H), 1,60 (bs, 2H), 1,49-1,43 (m, 3H). (UPLC-MS) tr 0,56
MMH; ESI-MS 489 [M+H]".

[TpoMexy ToOUuHOEe coeImMHeHne c8a: o—amMHO—5-( ((1lr, 3r)—-3-

TMOpOoKCHMalaMaHTaH—1-1Jl) kapBaMouJl) IUPUOUH- 3-1JI) OOpOHOBAaA KUCJIOTAa
YKaszaHHOe B 3aTr'0JIOBKE CoenOMHEeHNe [IoJIy4yalin criocoboM,
aHaJIO TUMUHEM oJjidg (6—amvmHO-5-( ((1lr,4r)-4-
TUOPOKCULKKIIOTEKCHUII) KapBaMomJl) IUPUINH—3-1JI) OOPOHOBOM KM CJIOTH
(MpPOMEeXyTOUHOT'O CoenMHEeHus 3a), 3a UCKJWUeHMEeM  TOTo, uTo
IPUMEH SJIU 2—aMmHO—-5-0poM—N- ( (1r, 3r) -3-TMOpoKCHMagaMaHTaH—1—

WJI) HUKOTMHaMMI (IIPpOMeXyTOUHOe coeIMHeHMe 68b) BMecTo 2—-aMMHO—5—

tpoM—N—( (1r,4r) —4-TUOPOKCULUKIIOTEKCUJI) HUKOTUMHaMUIAa
(MpoMeXxyTOUHOTO coemmHeHus 3c). (UPLC-MS) ts 0,47 mmH; ESI-MS 332
[M+H]*.

[l[poMexyTOUHOEe CcoenmHeHue 68b: 2-aMmMHO-5-06poM—N-((lr,3r)-3-

TUIOPOKCHMagaMaHTaH—1—MJl) HUKO TMHaMM]

YKaszaHHOE B 3aTroJIOBKE COEeNMHEHNUE IOJIy4aint crioco6om,
aHaJIOTMUHEM oJid 2—aMHO—-5-0poM—N—-( (1r,4r)-4-
TUIPOKCULMKIIOTEKCWII) HUKOTMHaMMUIOa (IIPOMEXYTOUHOT'O COeIOMHeHMd 3C),
3a MCKJIIKUEeHMEM TOT'O, UTO IIPMMEHAJIM 3—aMMHO—1l—aZaMaHTaHOJI BMEeCTO
TpaHCc—4—aMMHOUMKJIIOTeKCaHoJa . (UPLC-MS) tr 0,82 MWH ; ESI-MS
366/368 [M+H]*.

[IpuMep 69: 2—aMnHO-N-UUKJIOTeKCUII—-5— (4— (MOopdosmH—4 -

KapOoHMII) beHMIJI) HUKOTHHAaMMUI

P
|
s

YKaszaHHOe B 3aI'OJIOBKE COeIIMHEeHNME I1oJry4yajim criocobowm,

aHaJIOTMUHBEM 0Jis 2—aMMHO-N-IIMKJIOTeKCUI—5— (4— (3— (munepuanua—1-
WJI) IPOIIOKCH ) QEHWIT) HUKOTHMHaMIa (mpumMmepa 43), 3a UCKJIIOUEeHVEM
TOTO, uTo NIPUMEH AJIN 4— (MOopQoJMH-4-KapOOHWII) GeHMIIOOPOHOBYI

KMCJIOTY BMecTOo 1-(3-(4-(4,4,5,5-Terpamermii—1, 3, 2-omokcabopoJjiaH—
2-1J1) DEHOKCHU) NponwJI) nuriepuamnda. 1H AMP (400 MI'um, DMSO-de6) & 8,47
(d, 1H), 8,42 (s, 1H), 8,30 (d, 1H), 7,78 (4, 2H), 7,51 (d, 2H),
7,49 (s, 2H), 3,85-3,70 (m, 1H), 3,70 -3,50 (m, 8H), 1,90-1,80
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(m, 2H), 1,80-1,70 (m, 2H), 1,70-1,55 (m, 1H), 1,35-1,29 (m,
4H), 1,28-1,05 (m, 1H). (HPLC-MS) trx 1,51 w»mH; APCI-MS 409
[M+H]*.

[Ipumep 70: 2—ammHO-N—((lr,4R) —4-TMOPOKCULMKIIOTEKCWUII) —5— (4-

((1R, 58) -3— (okceTaH—-3-MIMeTHJI) —3—azabumurio [3.1.0] rexkcau—1-
WJ1) QeHnJI) HUKO TMHAaMINTI
HoN. N,

e

0 I!mw,.’-r

P
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YKa3zaHHOe B 3aT0JIOBKE coenuMHeHNe [IoJIy4am CIIoCOBOM,
aHaJIOTMYHEIM IJig 2—-aMuHO—5— (4—- ( (1R, 5S) -3- (1, 3—nudropnpornad—2—wui) —
3—azabuumukio[3.1.0]rekcaun—1-wmia) peuni) -N-( (1r, 4R) —-4-
TUOPOKCULKKIIOTEKCHUII) HUKOTUMHaMIIa (mpumepa ©), 3a UCKJIIOUEeHVEM
TOTO, uTo [IPUMEH SAJIU OKCeTaH— 3—WIMeTUJITPUOTOPMETaHCYJIEQOHAT
(MpoMeXy TOUHOEe CoeIVHeHME 70a) BMeCTO 1, 3—oudTopnpornaH—2-
WITPpUGTOPMETaHCYJIEQOHATa (IPOMEXY TOUHOTO COeOMHEHNSA oa) 7
PeaklUMOHHYID CMeCh IepeMemmpasgu nOpu 60°C B TeueHume 3 u. 1H AMP
(400 MI'yy, DMSO-deo) o 8,38 (d4, 1H), 8,30 (d4, 1H), 8,11 (d, 1H),
7,58 (4, 2H), 7,21 (4, 2H), 7,12 (s, 2H), 4,66 (dt, 2H), 4,58
(d, 1H), 4,28 (t, 2H), 3,90-3,66 (m, 1H), 3,43-3,35 (m, 1H),
3,25 (dd, 1H), 3,19-3,09 (m, 1H), 2,97 (d, 1H), 2,79 (d, 2H),
2,62-2,51 (m, 2H), 1,98-1,75 (m, Ob5H), 1,48-1,13 (m, D5H), 0,75
(dd, 1H). (UPLC-MS) tr 0,46 mMuH; ESI-MS 463 [M+H]*.

[TpoMexy TOUHOE coeIMHeHM e 70a: OKCceTaH—-3—

WIIME TUJITPUPTOPME TAHCYJIbQOHAT

YKaszaHHOE B 3aTroJIOBKE CoenMHEHNEe [IoJIy4dain criocobom,
aHaJIO TUYHEIM OJIs 1, 3-moudTopnponaH—2-—MJITPUPTOPMETaHCYJIEOOHATA
(MpOMeXy TOUHOT'O COeIMHEeHMS oa), 3a UCKJUYeHMeM  TOoTo, UTo
IIPMMEeHSAJIM OKCeTaH—-3-MJIMeTaHOJI BMecTo 1, 3—-IompToplnpolaH—-2-o0Ja, U
ero TIoJiydasiM B BMIE HEOUMIIEHHOT'O Maclla, KOTOpOoe IIpMMeHsaIn ©0e3
OOIIOJIHUTEJILHOM OUMCTKM.

Ipumep 71: 2-ammHO-N—-((1ls,4R)-4-TUMOPOKCULMKIIOTEKCWUJI) —5— (4-

((1S, 5R) —3-m3onponui—-3—azabuuukio [3.1.0] rekcaH-1-

WJI1) QeHUII) HUKO TUMHaMN]
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HO' ;

YKazaHHOe B 3ar0JIOBKE COeIMHeHNE [IoJIydasim criocofoM,
aHaAJIOTMUHBEIM [OJIS (1R, 5S8) —mper-6yTmi—-1- (4— (6—ammHO—-5—- ( ( (1r, 4R) -4~
TUOPOKCULMKIIOTEKCUII) KapOaMOoWJI) IUPUOVH-3-1JI) beHWJI) —3—
az’abuumkio[3.1.0] rekcaH—3-kapbokcuiara (IPOMEXY TOUHOT'O
coenmHeHuda 1b), 3a MCKJIOUEHMEM TOT'O, UYTO IPUMEHAJIM 2—aMUHO—5— (4-

((1S, 5R) -3-mzonponmi—-3—azabuiukio [3.1.0] rexkcaH—-1-

W) PeHWJI) HUKOTHUHOBYID  KUCJIOTY (MmpoMexXxy ToOUHOE coeIVHeHUe 71la)
BMECTO 2—aMmHO-5-(4- ( (1R, 5S) -3- (TpeT-OyTOKCUKaAPOOHWIT) —3—
azabuumrio [3.1.0] rexkcad—1-mi) QeHMII) HUKOTHMHOBOM KMCJIOTH
(MpOMeXy TOUHOT'O COeIVHEeHN A 1c) " NIPpUMEH JIU auc—4-
aMMHOILIMKJIOTeKCaHoJIa TUIPOXJIOPU BMECTO TpaHCc—4-
aMMHOLMKJIOT€KCaHOoJa . HeoumnmeHHHY NOPOOYKT OUMIAJM C  IIOMOMBIO
prepHPLC (crmoco® la) c [IOJIYUEHMEM  YKasksaHHOTO B 3aT'0OJIOBKE

COeIMHEHVA B BMIe XeJITOI'O TBEepHOI'0 BemecTrBa. 1H SAMP (400 MI,
DMSO-de6) & 8,49-8,34 (m, 2H), 8,17 (s, 1H), 7,67 (s, 2H), 7,36
(s, 2H), 7,16 (s, 2H), 4,43 (4, 1H), 3,81 (s, 2H), 3,81-3,59 (m,
4d4), 1,88-1,62 (m, ©O5H), 1,61-1,44 (m, 5H), 1,35 (s, ©6H), 1,16
(s, 2H). (UPLC-MS) tr 0,52 mmuH; ESI-MS 435 [M+H]".

[TpoOMEeXYy TOUHOE coeIMHeHMe 7la: 2—aMMHO—5—(4—-( (1S, 5R) —-3—

u3onponmi—3—az3abuimukio [3.1.0] rexcad—1-u1J) QeHWII) HUKOTMHOBA A
KUCJIOTa

YKaszsaHHOe B 3aTOJIOBKEe COeIMHEHNE [oJIydalm criocoBoM,
aHaJIOTMYHEM IJis  2—aMuHO—5—- (4-( (1R, 53) —3- (rper—-0yTOKCUKAPOOHWIT) —
3-azabtuuukio [3.1.0] rexkcad—1-1J) peHNUII) HUKOTUHOBOM KMCJIOTH

(HpOMG?KyTOTé[HOI‘O COeIIMHeHNMA 1c) 7 3a VMICKJIKUEeHIMEM TOT'O, gTo

NIPpUMEH SJIU MeTUJI-2—-aMHO—5— (4—( (1S, bR) —3-m30onponmji—3—
azabuumkio [3.1.0]rekcadi—1-mJI) PeHMJI) HUKOTHUHAT (MpoMeXyTOUHOe
coenguHeHne 71b) BMECTO (1R, 58) —rper-6yTmi—1- (4— (6—aMmMHO—5—

(METOKCHUKAPOOHWIT) IUPUOVNH—3—WJI) beHMJ) —3—azabuumukiio [3.1.0] rekcau—

3-kapbokcuiiaTa (IpoMexyTOuHOT'O coemmHeHusa 1d). (UPLC-MS) tr 0,40
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MMH; ESI-MS 338 [M+H]".

[lpoMexyToOUHOe coenmHeHue /lb: wMeTm-2-aMmMHO—5—(4-((1S,5R) -

3—mzonponmii—-3—azabuumkiio [3.1.0] rekcan—1-wmi) GeHWIT) HUKOTHUHAT
YKasaHHOe B 3aTOJIOBKEe coeIMHeHUE noJyJdan crnocoboM,
AHAJOTMUHEIM IJIS MeTuJI—-2—-aMuHo—-5- (4—-( (138, 5R) -3—-(2-MeTOKCUBRTUJII) —3—
azsadbunumukio [3.1.0]rexkcad—1-mi) QeHMJI) HUKOTHMHATA (IpOMEXYTOUHOTO
coenuHeHusa 7b), 3a UCKIOYUeHMEeM TOT'O, UYTO MNPUMMEeHAIM 2-MOoIIpollaH

BMeCcTO 1-0OpomM—-2-MmMeTOokKCcHUmTaHa. (UPLC-MS) trg 0,65 mmu; ESI-MS 352

[M+H]*.
[MTpuMep 72 2—ammuHO-N- ( (1r, 4R) —4—-1tuagpokcu—4-
MeTUIIUUKIJIoOTeKCHII) —5— (4— ( ( (R) —2—-MeTUInmMppoInanH—1—

WJI) MeTWUJI) QeHWII) HUKO THHaMNI,

o

HOY ™

B pacTBOop (4- (6pomMmeTwni) beHm) BopoHOBOM KMcJOoTH (73,1 wMr,
0,340 MMOJIb ) B alle TOHUTPUIIE (2 MJI) nobaByigam (R)—-2—-
MeTuanuppoJmone (29,0 wMmr, 0,340 wMmonb) m KeCOs3 (78 wMr, 0,567
MMOJIb) IIpM K. T. B aTMochepe asoTa U IIOJYUYEHHYH CYCIeH3MI O0eJIoTO
uBeTa HepeMemmbBaiy npu 60°C B TeueHue 2 u. JoBaeasaiau Bomy (1 M)
opu kK. T. C HocjenyomyM goBaBJjieHMeM 2—aMyHO—5-0poM—N-( (lr,4r)—-4-
TUOPOKCU—4—Me TUJILUKIIOTEKCIUJI ) HUKOTUMHaMU I a (IpOMEXYTOUHOTO
coenuHeHnusa 59b, 150 wmr, 0,283 wMMOJB) B aleTOHMTpMIe (2 M) .
BareMm pobamjagaiam PdCl: (dppf) (10,37 Mmr, 0,014 MMOJB) M pPeaKUMOHHYIO
cMech IHepeMmemmBaiu npu 90°C B Teuedue 60 MuH. Ilocie OuMIIbLTpaLnuU
yepes CJOM LeJMTa U KOHIEHTPUPOBAHMA MIPpM I[IOHMXEHHOM IaBJIEHUU
HEeOUUIMEeHHEM MNIPOAOYyKT pa30aBJIAiM HacCHM. BOOH. pacTBopoM NaHCO: wu
EtOAc. Ilocyie paszleseHMsa Gas BOOHEM CJOV 3KCTParvMpOBaliM C IIOMOIBLIO
EtOAc u oOBeIMHeHHEHE  OpTaHUUeCKUe CJIOM  HPOMHEBAJIM  COJIEBEIM
PacTBOPOM, BHCYymMMBaJIM Hal MgSQOs4, OMUIBTPpOBaIM ¥ KOHIUEHTPUPOBAIU
IpY IOHWXEHHOM HOaBJIeHMM. IIOJIydeHHHY HeOUMIIeHHHBM OPOOYKT CHaudala
ounmagmM Cc noomombin  prepHPLC (cnocot 1la), 3aTeM C  IIOMOIIBI
XpoMaToTpadmun C HoOpMaJibHOM daszoy  (cniocob  2b) C IIOJIy4YeHMeM
YKas3aHHOTO B 3al'0JIOBKe COeIMHEHMA B BuIe OeCLUBETHOI'O TBEpPIOITO

BemecTBa. 1H AMP (400 MIwu, DMSO-de) o 9,75 (d, 1H), 8,52 (t,
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1H), 8,41 (4, 1H), 8,27 (4, 1H), 7,85 (d, 2H), 7,66 (d, 2H),
7,38 (bs, 2H), 4,67-4,53 (m, 1H), 4,25 (dd, 1H), 3,85 (s, 1H),
3,58-3,49 (m, 1H), 3,37-3,18 (m, 3H), 2,29 (m, 1H), 2,06-1,88
(m, 2H), 1,83 (s, 2H), 1,65 (dd, 2H), 1,51 (d, 4H), 1,39 (dd,
3H), 1,22 (d, 3H). (UPLC-MS) tr 0,47 mvmu; ESI-MS 423 [M+H]"'.
[IpuMep 73 2—aMmHO—-5- (4-( (1S, 5R) -3— (2—-dbTOopmTII) —3—

azabunmkio[3.1.0]rexkcau—1-mi) peumir) —N— (4-

TUOPOKCUOUIMKIIO [2.2.2] oKkTaH—1-1JI) HUKOTHMHaMULO

YKazaHHOe B 3aI'0JIOBKE COeIIMHEeHNME I1oJry4vyajim criocobowm,

aHAaJIOTMYHEIM IJid 2—-aMuHO—5— (4—- ( (1R, 5S)-3—- (1, 3—oudropnponad—2—wui) —
3—azabuumkio [3.1.0] rekcaH—1-wyu) denmy) —-N- ( (1r, 4R) -4-

TUOPOKCULKKIIOTEKCHUII) HUKOTHMHaMIIa (mpumepa 5), 3a MCKJIIOUEeHNVEM
TOTO, uTo NIPVMEH AJIU COJIb HC1 u 5-(4-((1S,5R)-3-

azsadbuuukio [3.1.0] rexkcan—1-wmi) beHni) —2—aMmMHO—N— (4-—
TUOPOKCUOUIMKIIO [2.2.2] oKkTaH—1-1JI) HUKOTHMHaMMOa (IpOMEXYTOUHOTO
coenuHeHnusa 40a) BMecTO 5-(4-((1S,5R)-3-azabuumukijo[3.1.0]rexkcas-
1-my) penmst) —2—amvmuao—N— ( (1r, 4R) —-4-
TUOPOKCULIMKIIOTEKCHUII) HUKOTUHAMUAI ([IPOMEeXyTOUHOTO CcoeluMHeHusa 5a)
U HOpUMeHSAJM 1-0poM—2—-QpTop>TaH BMecCcTO 4-— (3-0poMIpONnI)MOopdoJIMHa,
U PEeakKUMOHHYI CMeCh IepeMemmBaju npu 60°C B TeueHue 3 u. 1H AMP
(400 MI'uy, DMSO-d6) o 8,35 (4, 1H), 7,98 (4, 1H), 7,79 (s, 1H),
7,57 (4, 2H), 7,22 (d, 2H), 6,92 (s, 2H), 4,55 (td, 2H), 4,31
(s, 1H), 3,38 (d4, 1H), 3,10 (d, 1H), 2,84 (t, 1H), 2,76 (t, 1H),
2,64 (d4, 1H), 2,54-2,51 (m, 1H), 2,13-1,96 (m, ©6H), 1,83 (dd,
1H), 1,73-1,54 (m, 6H), 1,34 (t, 1H), 0,78 (dd, 1H). (UPLC-MS) t=
0,51 MmH; ESI-MS 465 [M+H]T.

IMpumep 74: 2-aMmMHO—-5- (2, 3—mupTop—4—(( (R) —2-MeTUMINUPPOJIUOMH—
1-wmi) meTmr) permi) —N—( (1r, 4R) —4d-rmupmpokcu—4-—

MeTUJILUKIIOTEeKCIWJI) HUKO TMHAaMMUI
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YKaszaHHOe B 3aroJIOBKe coenmMHeHMe [IoJIy4asim Criocofom,
aHAJIOTMYHEIM OJ4  2—aMMHO—5— (3—-¢Top—4- ( ( (R) —2-MeTWUJIINNPPOJIMOANH— 1~
mi) MeTtuii) deranir) -N- ( (1r, 4R) —4-rugpokcu—4-

METUIILMKJIIOTEeKCIUII) HUKOTMHaM1Ia (npuMepa 46), 3a MCKIKUeHMeM TOTO,
yTo [IPVIMEH JIU (R)—2—-(2,3-oudTop—4- ( (2—-MeTUIINIMPPOININH—1 —
WJI) MeTUJI) beHnJ) —6—mMeTmyi—1, 3, 6, 2—nuokcaszabopokaH—4, 8—IMOH
(MpoMeXyTOUHOe CcoeIVHeHMeE 74a) BMeCTO (R)=2—(3-dTop—-4—-((2-
Me TUIINUPPOJIMOMH— 1 ~1JI) METWUII) beHnI) —6-mMmeTui-1,3, 6, 2—
orokcaszabopokaH—4, 8—IMOHa (IPOMEXY TOUHOT'O COeOVHEHNS 46a) .
(UPLC-MS) tr 0,76 mvmu; ESI-MS 459 [M+H]*.

[TpoMeXy TOUHOE coegMHeHne 74a: (R)=2—-(2,3—oudTop—-4-((2-

Me TWMJINUPPOJIMOMH— 1 —WJI) METWUJII) beHnJ1) —6-mMeTuii-1, 3, 6, 2—
onokcaszabopokaH—4, 8—IOMOH

YKaszaHHOe B 3aT0JIOBKE COeIMHEHNE oJIydanm criocoBoM,
aHaJIOTUYHEIM oj4a (R)=2—(3-0bTop—-4- ( (2-MeTHMIINIMUPPOJININH—1—
W) MeTuJ1) QeHnJI) —6-MeTuii—1, 3, 6, 2-OouokcaszsabopokaH—4, 8—OMoHa
(IpOMeXyTOUHOTO coeluHeHusa 46a), 3a UCKJKYEeHMEeM TOoro, uTo
[IPUMEH SJIU 2, 3-oudprop—4- (6-meTus—-4, 8—ouokco-1, 3, 6, 2—

OMokcaszabopoKaH—2-mJI) OeH3albIern ([IpOoMeXyTOouHoe coeIMHeHue 74Db)

BMECTO 2—-pTop—4- (6—-MeTUN—-4, 8—guokco—-1, 3, 6, 2—-nuoxkca3abopoKaH—2—
wui) OeHzaJdbOeruga (IpoOMexXyTOUHOT'O coeluMHeHusa 46b). ESI-MS 367
[M+H]*.

[TpoMexyToUuHOEe  COeNuHeHNre 74b: 2, 3-oudTop—4- (6-mMeTmii—-4, 8-

nuokco-1,3, 6, 2—-nMokcazabopokaH—2-1J) OeH3aJIbOeT U

YKazaHHOe B 3aI'0OJIOBKE COeIIMHEeHNEe I1oJIry4yajim criocotowm,

aHaJIOTUYHEM oJjig 2-bTop—4- (6-MeTnn-4, 8—nmokco—-1, 3, 6, 2—
IoVokcaszabopokaH—2-wjl) OeHzalbIeruna (IPOMEXY TOUHOT'O COeIVHEHNUH
46b) , 3a MCKJIIOUeHMEM TOTO, yTo [IPVMEH AJIN (2,3-oudTop—-4-
bopMuIIGeHMII) OOPOHOBYIO KUCJIOTY BMeCTO (3—pTOopP—4-

bopMmIideHMII) OOPOHOBOM KMCJIOTH. ESI-MS 595 [2M+H]*.

I[Ilpumep 75: 2—ammHO-N—((lr,4R) —4-TUMOPOKCULUKIIOTEKCUJI) —5— (4-
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((1R, 58) -3- (2—-MeTOKCURTHUJI) —3—azadbunmukio[3.1.0] rexkcad—1-
MJI) QeHWJI) HUKO TMHaMM/I

HaMN . N

o 1L

e

1
(waWJ,NH
o

YKa3zaHHOE B 3aT'0JIOBKE coenMHeHVe oJiy4dasim CriocofowM,
aHaJIOTMYHEIM IJIg 2—-aMuHO—-5- (4-( (1R, 5S)-3- (1, 3—nudroprnpornad—2-—wui) —
3—azabunmkio [3.1.0] rexkcad—1-uiu) denmy) —-N- ( (1r, 4R) -4-
TUOPOKCULKKIIOTEKCHUII) HUKOTUMHaMIIa (mpumepa ©), 3a UCKJIIOUEeHVEM
TOTO, uTo NIPYMEH AJIN 1-BpoM—2-MeETOKCHUBTAH BMECTO 1,3-
OIUOTOPHPONaH—2-MITPUOTOPMeTaHCYJIEQoHaTa (IPOMEXY TOUHOT'O
coemMHeHMs 6a) M pPeakKLUMOHHYID CMeCh IepeMemuBaigm npu 60°C B
TedyeHre 3 4. IJlocJle OUMCTKM IIOJydaJM YyKasaHHOe B  3al0JIOBKeE
coemMHeHMe B Bume coysm TFA. 1H AMP (400 MI'n, DMSO-de) & 9,70
(bs, 1H), 8,41 (s, 1H), 8,31 (4, 1H), 8,12 (4, 1H), 7,66-7,60
(m, 2H), 7,30 (bs, 2H), 7,14 (s, 2H), 4,59 (d, 1H), 3,81-3,38
(m, 8H), 3,31 (s, 3H), 2,75-2,25 (m, 4H),1,86 (t, 4H), 1,50-1,21
(m, ©6H). (UPLC-MS) tr 0,48 mmu; ESI-MS 451 [M+H]".

[Ipmmep 76: 2—aMmMHO—-5— (4-( (1S, 5R) -3- (2, 2—oudToprnponmi) —3—

azadbuuukio [3.1.0]rekcan—1-wmia) peums) -N-((1lr, 4S)—-4-
PMHpOKCMHMKﬂOPeKCMH)HMKOTMHaMMH

HaN . N,

e

YKazaHHOe B 3aT'0OJIOBKE COeIIMHEeHNME I1oJIy4yajimn criocobom,

aHaJIOTMYHEIM IJid 2—-aMuHO—5— (4—- ( (1R, 5S) -3—- (1, 3—nudroprnpornad—2—wui) —
3—azabuumkio [3.1.0]rekcaun—1-wmia) peunyr) -N-( (1r, 4R) —-4-
TUIOPOKCULIMKIIOTEKCUII) HUKOTUMHaMUIa (mpumMepa 5), 3a  MCKJIUEeHMEM

TOT'O, UYTO IMPUMMEHSAJIM 2, 2—-IUQTOPIPONMITPUOTOPMETAHCYJIEOOHAT BMECTO
4— (3—-0Opommponui) MopdbosmHa. 1H AMP (400 MI'y, DMSO-do) & 8,39 (d,
lH), 8,33 (4, 1H), 8,14 (d4, 1H), 7,60 (d, 2H), 7,32-7,09 (m,
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4H), 4,59 (bs, 1H), 3,74 (bs, 1H), 3,11 (4, 1H), 2,98-2,63 (m,
5H), 1,89-1,83 (m, ObH), 1,63 (t, 3H), 1,42-1,25 (m, ©H), 0,81
(bs, 1H). (UPLC-MS) tr 0,82 MmH; ESI-MS 471 [M+H]*.

Ipumep 77: 2—ammHO-N—((lr,4R) —4-TUMOPOKCULMKIIOTEKCUJI) —5— (4-

((1R,58)-3-(2,2,2-1mpudTopsTj) —3—-azabuuukioc [3.1.0] rekcan—1-
WJ1) QeHnJI) HUKO TMHAaMINTI

HalN N,
N

Ny

O l’ .

-, o
e

il

YKaszaHHOe B 3aT0JIOBKE coenuMHeHMe [IoJIy4am CIIOCOBOM,
aHaJIOTMYHEIM IJIg 2—-aMuHO—-5— (4—- ( (1R, 5S) -3—- (1, 3—nudroprnpornad—2—wui) —
3—azabuumukio[3.1.0]rekcaun—1-wmia) peuni) -N-( (1r, 4R) —-4-
TUOPOKCULMUKIIOTEKCHUII) HUKOTUMHaMIIa (mpumepa ©), 3a MCKJIIOUEeHVEM
TOTO, uTo [IPUMEH SAJIU 2,2,2-TpUOTOPDTUIITPUPTOPME TAHCYJILOOHAT
BMECTO 1, 3—nuprToplpolaH—2—MUITpUOTOPMe TaHCYyJIEboHaTAa
(IPOMEXYTOUHOT'O COEeIVMHEHMHA 6a) UM PeaKUMOHHYI CMeCh IIepeMellMBaliu
npu 60°C B TeueHme 1 u. 1H SAMP (400 MI'u, DMSO-de6) & 8,39 (d,
1), 8,32 (4, 1H), 8,13 (4, 1H), 7,60 (d, 2H), 7,24 (d, 2H),
7,16 (s, 2H), 4,58 (s, 1H), 3,73 (dt, 1H), 3,41 (m, 4H), 3,13
(d, 1H), 2,93 (4, 1H), 2,84 (dd4, 1H), 1,92-1,77 (m, 5H), 1,51-

1,15 (m, 5H), 0,84 (dd, 1H). (UPLC-MS) tz 1,03 mMmH; ESI-MS 475
[M+H]*.

Mpumep 78: 2-aMmHO-N—-((1lr,4S)-4-TUMOpOKCULUKIIOTEeKCUII—-4—d) —5—
(4= ( (1S, 5R) —3-m3onponmi—3—-azadbmuunkjo [3.1.0] rexkcau—1-

MJI) PeHMII) HUKO THMHaMM/I

YrKazaHHOEe B 3aT0JIOBKE coeIVHeHMe noJy4dajm criocobom,
AHAJIOTMUHEIM [OJIS (1R, 5S) —rmper-6yTmi—-1- (4— (6—amMmHO—5—( ( (1r, 4R) -4-

TUOPOKCULMKIIOTEKCIUII) Kap®aMOoWJl) IUPUOUH—3-1JI) beHnJI) —3—
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az’abuuukIio[3.1.0]rekcaHn—3-kapbokcuiara (IPOMEXYy TOUHOT'O
coenuHeHuda 1b), 3Ba MCKIJIOUYEHMEM TOT'O, UYUTO IIPUMEHHAJIM 2—aMUHO—5— (4-

((1S, 5R) —3-—m3onponui—3—azabuuukio [3.1.0] rekcaH—-1-

WJI) PeHWJI) HUKOTUHOBYIO KUCJIOTY (IIpoMexXy TOUHOE coeguHeHue 71a)
BMECTO 2—aMmHO—-5— (4-( (1R, 5S) -3— (TpeT- 0Oy TOKCUKAPOOHUII) —3—
az’adbuumkIo [3.1.0]rexkcau—1-mJI) PeHMUII) HUKOTUHOBOM KM CJIOTH
(IpOMEXY TOUHOT'O COeOMHEeHUA 1c) n IPVMEeH AJIU TpaHC—4-

aAMMHOLMKJIIOTeKCaH—1-d-1-0Jla TUIPOXJIOPUI (IPpOMeXyTOUHOE COeIMHeHMe
78a) BMECTO TpaHC—-4-aMUMHOUMKIIOTEKCaHOJa. HeOuMmeHHHM [IPOOYyKT
CHauvajJla ouMimaJM C nomomei prepHPLC (cnoco® la), 3aTeM C IIOMOMBI
bism-xpoMaTorpadun c obpameHHOM ©¢az3oy (crnocod 3a) C OoJydeHreM
YKasaHHOT'O B 3arloJIOBKe COeIOMHeHMA B BUuIe OeCLBETHOTI'O TBepPOOTO
BemecTBa. 1H AMP (400 MI1, DMSO-deé) & 8,38 (d, 1H), 8,31 (d,
1H), 8,11 (4, 1H), 7,58 (d, 2H), 7,22 (d, 2H), 7,12 (s, 2H),
4,56 (s, 1H), 3,73 (dt, 1H), 3,37 (s, 1H), 3,06 (d, 1H), 2,57
(d, 1H), 2,49-2,41 (m, 2H), 1,93-1,73 (m, ObH), 1,31 (m, 5H),
1,04 (dd, 6H), 0,74 (dd, 1H). (UPLC-MS) trg 0,50 mmuH; ESI-MS 436
[M+H]*.

[IpoMexyTOUHOEe coelMHeHMre /8a: TpaHCc—4—-aMMHOUMKIIOTeKCaH—1—-d-

l-oJjia THUOpOXJIOPUIL

DeVTeprpOBaHHEE VCXOOHHEE MaTepuaJlibl Ha OCHOBe
aMMHOLMKJIIOT eKCHUIIa MOXHO noJjiyyaThb c [IpMMeHeHNEM Crioco6os,
IIONOBHEIX M3BECTHHM B YPOBHE TexXHMKM (HaopuMmep, Quirante, J. et
al, J. Org. Chem. 67(7): 2323-2328 (2002)). Hanpumep, TperT-
Oy TMIOeH3MII (4—OKCOLUMKIIOTEeKCUJI) kKapfaMaT MOXHO BOCCTaHaBJIMBATHL C
[IOMOIIEL IO NaBD4 c [IOJIYUYEeHMEM OelTepUpPOBaAHHOTO TDEeT—
OyTminoeH3mI( (1r, 4r) —4-TUOPOKCULMKIIOTEKCWII) KapbaMaTa, KOTOPHM
mocJjie yIaJleHMS 3allMTHHX TIPYINN TpeT-O0yTUIIOKCUMKapOoHMIIa U OeH3uia
MOXeT OBTH 3adelCTBOBaH B clocobax CcHMHTe3a, OIMCAHHHX B OaHHOM
IOKYMEHTE.

[TpuMep 79: COJIb TFA u 2—aMMHO—N—- ((1ls,4s)—-4-

TUOPOKCULIMKIIOTEKCUII) —5— (4— (4d—MeTHanurepasmuHa—1-—

KapOOHWII) PEHWII) HUKOTHHaMUIa
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YKa3zaHHOE B 3aT'0JIOBKE coenMHeHVe oJiydasim criocofowM,

aHaJIOTUYHEIM oA 2—aMMHO-N-LIMKJIOTeKCUJI-5— (4— (3— (IunepuonuH—1-—
WJI) IPOIIOKCH ) DEHWMII) HUKOTHMHaMUIa (mpumMmepa 43), 3a UCKJIIOUeHVEM
TOTO, yTo NIPUMEH SJIU 2—aMrMHO—-5-0poM—N-( (1s,4s) -4~
TUOPOKCULKKIIOTEKCUII) HUKOTHMHaMUL,  ([IpOMeXyToOuHOe coeluHeHMe 79a)
BMECTO 2—aMMHO—5-0pOoM—N-LIMKJIIOTEKCUJIHUKOTYHaMUOa  (IIPpOMeXyTOUHOT'O
coenuHeHuda 43a) u nOpuMeHsanu (4d-meTunanunepasmuH-1-wi) (4-(4,4,5,5-
TeTpaMeTuJI—1, 3, 2—anokcabopoJlaH—2—W1JI) PeHWUJI) METAHOH BMECTO 1-(3-
(4-(4,4,5, 5—-TrerpameTuii—-1, 3, 2-nuokcabopojiaH—2—
Wi1) QEHOKCH ) IPOIWJI) IIUIIePUAOMHA . PeaKUuio IIPOBOOWIIM B MUKPOBOJIHOBOM
peaxkTope (BpeMa ofiaydenus 15 wmmu. npm  80°C). VYkasaHHoe B
3aT0JIOBKe CcoeIMHeHMe IIoJiydaJiM B Buge cojmu TFA. 1H AMP (400 MIi,
DMSO-de) & 10,01 (s, 2H), 8,56 (d4, 1H), 8,51 (d, 1H), 8,43 (d,
1H), 7,85 (4, 2H), 7,57 (d, 2H), 3,86-3,55 (m, 3H), 3,55-3,20
(m, 4H), 3,40-3,15 (m, 3H), 2,85 (s, 3H), 1,85-1,70 (m, 2H),
1,70-1,65 (m, 2H), 1,65-1,40 (m, 4H). (HPLC-MS) tr 0,35 mmH; ESI-
MS 438 [M+H]*.

[IpoMexyTOUHOe coeauHeHMre 7/9a: 2-aMuHO-5-0poM—N-((1ls,4s)-4-

TUOPOKCULKKIIOTEKCUII) HUKOTUMHaMN

YKaszaHHOe B 3aT0JIOBKE coenuMHeHMe [IoJIy4asim CIriocoBoM,
aHaJIOTMUHBEM oJida 2—aMmHO—-5-0poM—N-( (1r,4r)-4-
TUOPOKCULKKIIOTEKCHUII) HUKOTHMHaMKIa (IIPOMEXyTOUHOT'O COeOVMHEHUsa 3C),
3a MCKJIUeHMeM TOI'0, 4YTO I[IPpUMEeHIaJIUM [Ouc—4-aMMHOLUMKIIOTEeKCaHOJI
BMECTO TpaHC—-4—-aMMHOIMKJIOTekcaHoJa. (UPLC-MS) tg 0,53 mMmH; ESI-MS
314/316 [M+H]*.

IpuMvep 80: 2-aMmHO—-5—(4-((1R,5S8)-3-(4,4-0UOTOPUUKIIOTEKCIUII) —
3—azabunumukio[3.1.0]rexkcad—1-wmj) peumy) —N— (4—

TUOPOKCUOUUINKIIO[2.2.2] OKTaH—1—1JI) HUKOTHMHaMULI
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YKazaHHOe B 3aT'0JIOBKE coenMHeHVe [oJiydaJsim CcriocofowM,
AHAJIOTUMUYHEM 1JIS 2—aMuHO-N—( (1r, 4R) —4-TUIPOKCULIUKIIOTEKCWII) —5— (4~
((1R,5S8)-3-(1- (MeTMJICYJIbOOHWUII) IUIIePUINH—4-1JI) —3—
az’abuumkio [3.1.0] rekcan—1-mi) deHnII) HUKOTMHaM1Ia (OpuMepa 1), 3a
VCKJIDUeHVEeM TOT'O, UYTO NpuMMeHaJIM coJb HC1 wm 5-(4-((1R,5S)-3-

azsadbunukio [3.1.0] rexkcan—1-wmin) beHnn) —2—aMmMHO—N— (4—

TUOPOKCUOUIUKIIO [2.2 . 2] okTaH—1—1JI) HUKOTHHaM1Ia (IpOMEXY TOUHOT'O
coenmHeHusa 34a) BMecTO 5—-(4-((1R,58)-3-azabunmkijo[3.1.0]rexkcal—
1-wmi1) pennir) —2—aMmHo—N—- ( (1r, 4R) —4-

TUOPOKCULMKIIOTEKCIWJI) HUKOTHHaMMUIa ([IPOMEXYyTOUHOT'O COoeOMHeHMsa la)
n [IPMMEH AJIM 4, 4-1udTOPUUKIIOTEeKCAHOH BMECTO 1-
(MeTuJICYyJIbQOHWII) IunepugnHi—4-oda. 1H AMP (400 MI'y, DMSO-d6) o
8,32 (4, 1H), 7,95 (4, 1H), 7,76 (s, 1H), 7,55 (4, 2H), 7,21 (4,
2H), 6,88 (s, 2H), 4,28 (s, 1H), 3,36 (s, 1H), 3,07 (s, 1H),
2,55 (s, 1H), 2,45 (s, 1H), 2,32 (4, 1H), 2,30-1,95 (m, B8H),
1,77 (4, ©b5H), 1,70-1,32 (m, 8H), 1,27 (t, 1H), 0,75 (s, 1H).
(UPLC-MS) tr 0,63 mvmH; ESI-MS 537 [M+H]*.

[TpuMep 81: COJIb TFA " 2—aMrHO-5- (2—xJjop—4-( ( (R) -2~

MeTUIINUPPOIMIOMH-1-1mi) MeTnJ1) beHnir) —N— ( (1r, 4R) —4—-rungpokcu—4-—

MeTUJILIMKIIOTEKCIUJI) HUKOTMHaAMK I a

HaNL N
e E‘E f"ll‘w.v ' e
ol 8
- CP"%&«“W
lh__ﬁ:wN ~
\

YKaszaHHOe B 3aT0JIOBKe COeIMHEHNE [oJIy4danm criocoBoM,
aHAJIOTMYHEIM OJd  2—aMUHO—5— (3—-¢Top—4— ( ( (R) —2-MeTWIINNPPOJIMOANH—1—
nii) MeTwii) dednir) -N- ( (1r, 4R) —4-rugpokcu—4-

MEeTMJILUKIIOTEKCUJI) HUKOTHHaM1na (npuMepa 46), 3a MCKIKUYEHMEM TOTO,
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yTo NIPUMEH AJIN (R) —2—(2-xJop—4- ( (2—-MeTUIINUPPOJININH— 1~
WJI) MeTWJI) beHnJI) —6—MeTmii—1, 3, 6, 2—nuokcaszadbopokaH—4, 8—IMOH

(IIpOMeXy TOUHOE coeIMHeHne 8la) BMECTO (R)—2—(3-dpTop—-4—-((2-
Me TUIINIUPPOJIMOMH- 1 —WJI) METWUJII) beHnJ1) —6-MeTuji—-1, 3, 6, 2—
nrokcazabopokaH—4, 8—IMoHa (IPOMEXYyTOUHOTO coenuHeHus 46a). UPLC-
HRMS tr 3,45 mmu., 457,24/459,24 [M+H]*.

[TpoOMEXYyTOUHOE coeIMHeHMe 8la: (R)—2—(2-xJop—-4—-((2-

Me TUIINUPPOJIMOMH— 1 ~1JI) MeETWUJI) beHnJ1) —6-meTuji-1,3, 6, 2—
omMokcazabopokaH—4, 8—IOMOH

YKasaHHOe B 3aT0JIOBKEe COeIMHEHNE IoJIyJdalm criocoBoM,
aHaJIOTUYHEIM o4 (R)=2—(3-0bTop—4- ( (2-MeTWIINIUPPOJININH—1—
WII) MeTWJI) beHni) —6—-mMeTmii—1, 3, 6, 2—-nuokcaszsadbopokaH—4, 8—IMOHa
(MpoMeXxyTOUHOTO CcoenuHeHusa 46a), 3a MCKJKUeHMeM  TOoTo, uTo
IPVMEH SJIU 3—-xJjop—4- (6—-mMeTmii—-4, 8—guokco-1, 3, 6, 2—-Inokca3zabopoKaH—
2-nJj) OeHz3aJpOeTrnn ([IpOoMeXyTOouHOoe coenmHeHue 8lb) BMecTOo 2-0TOp-
4— (6—mMeTmi—4, 8—onokco—-1, 3, 6, 2—-nmuokcaszabopokaH—2-1J) OeH3aJbIeTnia
(MpOMEeXyTOUHOTO coeIMHeHusa 46b). ESI-MS 365/367 [M+H]".

[lpoMexyTouHOe coenuHeHre 8lb: 3-xJjop—-4- (6—MeTnin—4, 8—OMOKCO—

1,3,6,2-nuokcazabopokaH—2-wuJj) 6eH3allbIeT 1]

YKaszaHHOe B 3al'OJIOBKe coelIMHeHNEe I1oJry4vaiin criocoboum,

AHaJIOTUUYHEIM OJIs 2-pTop—-4- (6—mMeTmn—-4, 8—ouokco-1,3, 6, 2-
oMokcazabopokaH—2-WJl) OeH3aJbOermuna (IIPOMEXYy TOUHOT'O COenVHEeHNSA
46b), 3a MCKJIIOUeHMEM TOTO, gTo IPYMeH SJIU (2—-xJi0P—4-
bopMuIIdeHMII) OOPOHOBYIO KUCJIOTY BMECTO (3—pTop—4-

bopMUIIbeHMII) BOPOHOBOM KUCJOTH. ESI-MS 313/315 [M+H20+H]*.
[lpumep 82: 2-aMmMHO—-5—(4-((1R,5S)-3-(4, 4—InOTOPLUUKIIOTEKCUII) —
3—azabtuuukiio [3.1.0]rexkcan—1-wui) derms) -N-( (1r, 4R) —4—-runpoxrcmu—4-

MeTUJILIMKIIOTEKCIUJII) HUKO TMHAaMMI

Hzﬁ R N .
ol o1
e _aNH e N
LT L/
HO™ ™ M
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—
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YKaszaHHOe B 3al'OJIOBKeE CoelIMHeHNMEe [1oJry4vajimn criocoboum,
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aHaAJIOTMUHEIM  [OJIS (1R, 5S) —rmper-6yTmi—-1- (4— (6—amMmmHO—5— ( ( (1r, 4R) -4~
TUIOPOKCULMKIIOTEKCIUII) Kap®aMOoWJl) IUPUOUH—3—WJI) eHWJI) —3—

az’abuuukIio [3.1.0] rekcan—3-kapbokcuiara (IPOMEXY TOUHOT'O
coenuHeHusd 1b), 3a MCKIOUEHMEM TOI'O, UYUTO IIPUMEHHAJM 2—aMUHO—5— (4-
((1R,58)-3-(4, 4-oudTOpPUUKIIOTEKCUII) —3—a3abulmukjo[3.1.0] rekcan—1-
Wi1) eHWJI) HUKOTUHOBY  KUCJIOTY (IpOoMeXyTOUHOE  COeIOMHeHMe  82a)
BMECTO 2—aMmHO—-5—- (4-( (1R, 5S) -3 (7per-0OyTOoKCUKaAPOOHWMII) —3—
azsabuumrio [3.1.0] rexkcad—1-mi) QeHMII) HUKOTHMHOBOM KIMCJIOTH
(IpOMEXYTOUHOT'O CcoeIMHeHud 1cC) M IPpUMEeHAIU  TpaHc—4-aMmHO—1-—
MeTUJILVKIIOTeKCaHOJI BMEeCTO TpaHCc—4—aMVMHOLUKJIOTeKCaHoJa .
HeounmeHHHY NPOOYKT OUMIMIaJM C IIOMOmb prepHPLC (crnoco®6 la) c
[IOJIyUEeHMEM YKa3aHHOT'O B 3alOJIOBKE COeOMHEHMA, KOTOpoe IoJiydallMl B
Buoe cosm TFA. 1H AMP (400 MI'u, DMSO-de) o 8,37 (s, 1H), 8,26
(d, 1H), 8,09 (d,1H), 7,57 (d, 2H), 7,23 (d, 2H), 7,08 (s, 2H),
4,33 (s, 1H), 3,81 (bs, 1H), 3,39 (d, 2H), 2,62-2,56 (m, 2H),
2,00 (bs, 2H), 1,88-1,76 (m, 8H), 1,67-1,53 (m, 4H), 1,50-1,43
(m, 4H), 1,30 (t, 1H), 1,17 (s, 3H), 0,76 (bs, 1H). (UPLC-MS) t=r
0,61 MmH; ESI-MS 525 [M+H]"'.

[IpoMexyTOUHOe coeluHeHre 82a: Z2—amMmHO—5—(4-((1R,5S)-3-(4,4-

OIUOTOPLUUKIIOTEKCUII) —3—a3abuumukjo [3.1.0] rekcau—-1-
WJ1) eHnJI) HUKOTMHOBASA KMCJIOTa

YKaszaHHOe B 3aTr0JIOBKE CoenOMHEHNe [IoJIy4yan criocoboM,
aHAJIOTMYHEIM IJa 2-aMuHO—5- (4-( (1R, 5S)-3- (Tper—-0yTOKCUKAPOOHWII) —
3-azadbuimukio [3.1.0]rexkcad—1-mj) peHUII) HUKOTUHOBOM KIMCJIOTH

(HpOMG?Ky‘I‘OT{HOI‘O COeIIMHeHNMA 2¢) 7 3a VMCKJIKUEeHMEM TOT'O, gTo

OpUMMeHaIM MeTuJ—2—aMrHo—5— (4-( (1R, 5S)-3- (4, 4-0UPTOPLUUKIIOTEKCHUII) —
3—azabuimkio [3.1.0] rexkcaH—1-1J) QeHWII) HUKOTHHAT (MpoMeXxyTOUHOe
coegmMHeHne 82b) BMECTO (1R, 58) —rmper-6yTmia—-1- (4— (6—aMmMHO—5—

(METOKCUKAPOOHWIT) IUPUOVH—3—WJI) beHWJI) —3—azadbuuukiio [3.1.0] rekcau—
3-kapOokcuiiaTa (IpOMeXyTOUWHOT'O coenuHeHus 1d). (UPLC-MS) tr 0,46
MuH; ESTI-MS 414 [M+H]*.

[l[poMexyTOUHOEe CcoenmHeHue 82b: wMmeTm-2—-aMmMHO—5— (4—((1R,5S) -

3- (4, 4-oudpTopUMKIIOTEKCUII) —3—a3abuumukio [3.1.0] rekcaH—1-
W) PeHWJI) HUKOTHHAT
YkKaszaHHOEe B 3aTr0JIOBKE coeIMHeHHue IoJIy4aJin criocobowm,

AaHaJIOTMUHEM OJIsa MeTUJI-2-aMUHO—5— (4—( (1R, 5S) —3— (TeTparnagpo—2H-
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npaH—4-wui) —3—azabtmuuukio [3.1.0] rexkcad—1-wmi1) GeHWUII) HUKOTHHAaTA
(MPOMeXy TOUHOT'O coeIMHeHM A 14b), 3a UCKJIOUeHMeM  TOoTIOo, yTo
npuMeHaau 4, 4-oudTOpLUUKIIOTEeKCAaHOH BMeCTO Iurunpo—-2H-nmupan—4 (3H) -
oHa. (UPLC-MS) tr 0,72 vmmH; ESI-MS 428 [M+tH]".

[IpuMep 83: 2—aMnHO-N- (3— (2—-IMOPOKCUNIPOIaH—2—

mi) 6unukio [1.1.1]oedTrad—1-mj) —-5- (4-( (1R, 5S) -3— (reTparuopo—2H-

nupaH—4-mj) —3—-azabuumkio [3.1.0] rexkcad—1-wmJI) QeHMJI) HUKO TUMHAaAMMUI

YKa3zaHHOe B 3aT0JIOBKE coenuMHeHMe [IoJIy4am CIriocoBoM,
aHaJIOTMUHBEIM  OJIS (1R, 5S8) —rmper-6yTmi—-1- (4— (6—amMmmHO—5— ( ( (1r, 4R) —4-
TUIPOKCULIMKIIOTEKCUII) Kap®aMoWJl) IUPUONH-3—WJI) eHWII) —3—
azabuuukJio[3.1.0]rekcaHn—3-kapbokcuiara (IPOMEXYy TOUHOT'O
coenuHeHusda 1b), 3B3a MCKIJIOUEHMEM TOT'O, UYUTO IIPUMEHHAJIM 2—aMUHO—5— (4-
((1R, 58) —-3— (rerparunpo—2H-nupar—4-wmi) —3—-aszabuumurio[3.1.0] rexkcan-
1-1J1) PeHnJI) HUKOTUMHOBY  KUCJIOTY (MpoMexXyTOUHOe CcoenuHeHue 14a)
BMECTO 2—aMmHO—5— (4-( (1R, 5S) -3— (TpeT- 0y TOKCUKAPOOHUII) —3—
az’abuumrio [3.1.0]rexkcau—1-mJ) PeHMUII) HUKOTUHOBOM KM CJIOTH
(MpPOMeXyTOUHOT'O coeIMHeHUs 1c) " [IPUMEH SJIU 2—(3-
aMMHOOUIIMKIIO [1.1.1]meHTad—1-1J) IponaH—2-0oJia TUOPOXJIOPUL
(MpoMeXxyTOUHOe coeIMHeHne 83a) BMECTO TpaHCc—4-
AMUHOLIMKJIIOTEKCaHOoJa . HeouumeHHEM NOPOOYKT  OUMMAaIM C  IIOMOILIO
prepHPLC (crioco® la) c IIOJIYUEeHMEM  YKakzaHHOTO B 3aT0JIOBKE
coemuHeHus. 1H AMP (400 MI'n, DMSO-de6) & 8,98 (s, 1H), 8,37 (s,
1H), 8,15 (s, 1H), 7,57 (d, 2H), 7,20 (d, 2H), 7,18 (s, 2H),
4,15 (s, 1H), 3,85-3,79 (m, 2H), 3,38 (bs, 1H), 3,08 (bs, 1H),
2,55-2,25 (m, 5H), 1,90 (s, 6H), 1,89-1,71 (m, 3H), 1,39-1,22
(m, 3H), 1,06 (s, 6H), 0,75 (bs, 1H). (UPLC-MS) tz 0,59 mmH; ESI-
MS 503 [M+H]*.

[TpoMexy ToOUuHOE coegmMHeHne 83a: 2—(3-

aMrHOOMUMKIIO[1.1.1]meHTal—1-WJI) ODpolaH—2—-0oJla I'MOPOXJIOPUI

[lepeMemmBaIn TPeT—0OYTUJI (3— (2—-ITUMOPOKCUNIPOIIaH—2—
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i) 6uurkiio[1.1.1]nedTan—1-wi) kapbaMaT ([IpOMeXyTOUHOe COeIMHEHNE
83b, 298 wmr, 1,235 MMOJIB) B HaCHImMeHHOM pacTBope HCl1 B B»TaHOJe
(3,8 MJI) B TeueHne 29 4. opmM K. T. PeaKUMOHHYK  CMeChb
KOHLUEHTPUPOBAJM I[IPM [IOHMWKEHHOM HOaBJIEHUM C IIOJIYYEeHMEM YKa3aHHOTO
B 3aroJIOBKe COeIOMHEeHMS B BUIEe HEeOUMIEeHHOM TIUIPOXJOPMIOHOM COJIH,
KOTOPpY MNpUMMeHAaM ©0e3 MNONOJIHUTEJILHOM ouMcTKkM. 1H-AMP (400MI'w,
DMSO-d6) & 8,51 (s, 3H), 1,78 (s, ©6H), 1,03 (s, ©H).

[TpoMEeXy TOUHOE coeIMHeHMe 83b: ToeT-0y T (3— (2—

TUMOpoKCUNponad—2-wmi) 6uuukjo[1l.1.1]nedrad—1-wmi) kapbamaT

B PacTBOpP MeTuII-3— ( (Tper—
OYTOKCHUKAPOOHWII) aMMHO ) OuumkJio [1.1.1]nedrad—1-kapOokcuiara (679
MI', 2,81 MMOJIB) B ©OespomgHoM THF pof®aBjggjaM IIO0 KammjaaM 3 M
bpoMMeTMIIMaTHMU B THE (4,13 w, 12,4 MMOJIB) npu -—-78°C B

aTMochepe aproHa. ObechneuMBajM HaTlpeBaHMe pPeakKUMOHHOM CMeCcHu IO
K. T. ¥ ee IepeMelMBaIM B TedueHre 4 Y., 3aTeM MeIJIeHHO
paz3baBjsaaM C IHOoMOmb 2 MI MeOH nOpu peryJMPOBaHMM TeMIIepaTypPH.
CMecb KOHIEeHTPUPOBaJM IMIPpM TIOHMXKEeHHOM IaBJIeHMM W HeOUMIeHHBN
OPOOYyKT oOuMmaJM C I[IOMOmbI XpoMaToTrpaduM C HOpMaJIbHOM  da3om
(cmoco® 2a) C IOJydeHMeM YKasaHHOTO B 3aroJIOBKe COeIMHEHUSA.
(UPLC-MS) tr 0,22 mmH; ESI-MS 142 [M+H]* ykasz3mBajila Ha IHoTepw BOC-
TPYIIH IPY YCJIOBUAX MOHM3ALUM.

[IpuMep 84: 2—aMrHO-N-UUKJIOTeKCUII-5— (3— (MopdbosmH—4 -

KapOoHMII) beHMIJI) HUKOTHHAaMMUI

YKaszaHHOe B 3aI'OJIOBKE COeIIMHEeHNME I1oJry4yajim criocobowm,

aHaJIOTMUHBEM 0Jis 2—aMMHO-N-IIMKJIOTeKCUI—5— (4— (3— (munepuanua—1-
WJI) IPOIIOKCH ) QEHWIT) HUKOTHMHaMIa (mpumMmepa 43), 3a UCKJIIOUEeHVEM
TOTO, uTo NIPUMEH AJIN 3— (MopdosmMH-4-KapOOHWII) GeHMIIOOPOHOBYIO

KMCJIOTY BMecTOo 1-(3-(4-(4,4,5,5-Terpamermii—1, 3, 2-omokcabopoJjiaH—
2-1J1) DEHOKCHU) IpOonWJI) nuriepmuanHda. 1H AMP (400 MI'm, DMSO-d6) & 8,45
(s, 1H), 8,38 (4, 1H), 8,18 (s, 1H), 7,78 (4, 1H), 7,71 (s, 1H),
7,52 (¢, 1H), 7,34 (4, 1H), 7,20 (s, 2H), 3,85-3,70 (m, 1H),
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3,70 -3,50 (m, 8H), 1,90-1,80 (m, 2H), 1,80-1,70 (m, 2H), 1,70-
1,55 (m, 1H), 1,35-1,29 (m, 4H), 1,28-1,05 (m, 1H). (HPLC-MS) t=r
1,52 vmu; APCI-MS 409 [M+H]*.

[TpumMep 85: 2—aMrHO—-5- (3—xJiop—4- ( ( (R) —2-MeTMJINIUPPOJIUONH— 1 —

wi) MeTn) euni) —N- ( (1r, 4R) —4-Tuagporcu—4-—
MeTUJILIMKIIOTEeKCIMII) HUKO TMHAaMMUIT

HN_ N

H
',K.,*"A\"x_ N"», P
[T
HOwL 2 O

YKa3zaHHOe B 3aT0JIOBKE coenuMHeHNe [IoJIy4am CIIoCOBOM,
QHAJIOTUUHEM  IOJI4 2—aMMHO—5— (3—-¢pTop—4—( ( (R) —2-MeTWIINNPPOJIMOANH—1 —
mi) MeTui) dednii) —-N- ( (1r, 4R) —4-rugpokcu—4-

MEeTWJILMKIIOTEKCIUII) HUKOTHMHaM1Ia (npuMepa 46), 3a MUCKIKUeHUMEeM TOTrOo,
yTo NIPUMEH AJIN (R) —2—(3—xJop—4- ( (2-MeTUINUPPOJININH— 1~
WJI) MeTWJI) beHnJI) —6—MeTmii—1, 3, 6, 2—nuokcaszabopokaH—4, 8—IMOH

(IMpoMeXy TOUHOEe coeIMHeHne 85a) BMECTO (R)=2—(3-dpTop—-4-((2—-
Me TMIINIUPPOJIMOMH— 1 —WJI) METUJII) beHnJI) —6-MeTuji—-1, 3, 6, 2—
orokcaszabopokaH—4, 8—IOMOHa (IPOMEXY TOUHOT'O COeOMHEHNA 46a) .
(UPLC-MS) tr 0,79 Mmu; ESI-MS 457/459 [M+H]*.

[IpoMexyTOUHOE COenOUHEHNEe 85a: (R) =2— (3—xyop—4-((2—-

Me TUIINIUPPOJIMIOMH- 1 ~1JI) MeTWUJI) beHnii) —6-meTuji—-1,3, 6, 2—
oMokcazabopokaH—4, 8—IOMOH

YKasaHHOe B 3aTOJIOBKEe COeIMHEHNE IoJIydJdaln criocoBoM,
aHaJIOTUYHEIM o4 (R)=2—(3-0bTop—4- ( (2-MeTUIINIUPPOJININH—1—
WII) MeTWJI) beHni) —6—-mMeTmyi—1, 3, 6, 2—-nuokcaszsadbopokaH—4, 8—IMOHa
(MpoMeXyTOUHOTO CcoenuHeHusda 46a), 3a MCKJKUeHMeM  TOoTo, UTo
[IPVMeH SJI 2—-xjop—4- (6—-mMeTun—-4, 8—ouokco—-1, 3, 6, 2—-nmuokcas3abopoKaH—
2-nJj) 6eHz3aJbpOernn ([IpoMexXyTOouHOe CcoelnuMHeHue 8bb) BMecTo 2-0TOop-
4— (6—MeTmn—-4, 8—ouokco—-1, 3, 6, 2—-nuokcaszabopokaH—2-1J) OeH3aJlbIeTnia
(MpoOMeXyTOUHOTO coeIMHeHusa 46b). ESI-MS 365/367 [M+H]".

[lpoMexyTouHOe coenuHeHre 8bb: 2-xJjop—-4- (6—MeTnin—4, 8—IMOKCO—

1,3,6,2-nuokcazabopokaH—2-WJjI) 6eH3allbIeT 1]
YKasaHHOe B 3aTOJIOBKe coeIMHeHUE noJyJdan crnocoboM,

aHaJIO TUYHEM oJjig 2-pTop—4- (6-MeTUI-4, 8—nuokco—-1, 3,6, 2-
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OVoKCca3zabopokaH—2-wjl) OeH3albIeruna (IPOMEXY TOUHOT'O COeIVHEHNH
46b), 3a VCKJIOUEeHMEM TOTO, uTo [IPUMEH AJIN (3—xJop—4-
bopMuIIdeHNMII) OOPOHOBYIO KUCJIOTY BMeCTO (3—pTOopP—4-

bopMmIideHMII) OOPOHOBOM KMCJIOTH. ESI-MS 591 [2M+H]'.

[Ipumep 86: 5-(4-((R)—-1-(2-okca—-6—azacmupo [3.3]renTad—6—

W) 2Tmi) beHm) —2—ammuHOo—N— ( (1r, 4R) —4-Tunpokcu—1-

MeTMHHMKﬂOPeKCMﬂ)HMKOTMH&MMH

HaN. N
Do
T N A =i
T
{0y 0 it N
““"—. :"r - h
St z
HG
B PacTBOP 2—aMmHO—-5-0poM—N- ( (1lr,4r) —4-runopokcu—1-
MEeTUJIUMKIIOTeKCHUII ) HUKOTMHaM1IIa (IPOMEXYyTOUHOT'O  COeOMHeHusa  86a,

100 Mmr, 0,152 wMMmoOJIB) B IOMOKcaHe (3 wj) pobarjgsaim (R)—-6—(1-(4-
(4,4,5,5-rerpameTnii—-1, 3, 2-nuokcabopoJiaH—2—WJI) PEHWUII) 3TWUJI) —2—0KCa—

b—azsacnupo [3.3]renTad (IpoMexXyTOUYHOE CcoemmMHeHMe 86b, 100 wmr,
0,152 wmmoJw), PdCl:(dppf) (5,57 wMmr, 7,62 MKMOJB) M 2 H. BOIH.
NaOH (0,152 w, 0,305 wMmoJIBE) B arTMochepe azoTa IIpM K. T.
PeaKUMOHHYD CMeChb IepememvBaju npu 80°C B TeueHMe 2 u., 3aTeM
pazbaBiaau c nomMombi EtOAc m BOOH. [locjle IORYX CTalIull SKCTPakKLUU
c noMompin EtOAC OOBeOMHEHHEE OpTaHMUeCcKMe CJIOM IIPOMEBAJIM HaCHII.
BoOH. pacTBopoM NaHCOs m CcoOJIeBEHM pacTBOPOM COOTBETCTBeHHO. Ilocie
BEHICYIMBaHMA  Ham  MgSOq4, bunpTpaluMy UM KOHIUEHTPUPOBAHUSA  IIPU
IIOHMXKEHHOM HOaBJIEHUM HEOUMIMEHHBEM MNPOAYKT OUMIMaM C  I[IOMOILI
XpoMaToTpadum C HOpMaJibHOM daszo¥  (cnocob  2b) C TIOJIydeHMeM
yKas3aHHOTO B 3arojIoBkKe coelMHeHmMs. 1H AMP (400 MIt, DMSO-d6) o
8,37 (s, 1H), 8,05 (bs, 1H), 7,70 (s, 1H), 7,062 (bs, 2H), 7,38
(bs, 2H), 6,92 (bs, 2H), 4,62 (s, 4H), 4,47 (s, 1H), 3,48-3,42
(m, 1H), 3,40-3,35 (m, 4H), 3,27-3,20 (m, 2H), 3,15 (bs, 1H),
1,60 (m, 2H), 1,65-1,16 (m, 13H). (UPLC-MS) trg 0,52 mmu; ESI-MS
451 [M+H]*.

[l[poMexyTOUHOEe COenuMHeHue 86a: 2—-aMMHO—5-0poM—N-((lr,4r)-4-

PMHpOKCM—1—MeTMHHMKHOPeKCMH)HMKOTMH&MMH
YKaszaHHOe B 3al'OJIOBKeE CoelIMHEeHNMEe I1oJry4Yaiim criocoboum,

aHaJIOTMUHEM oJis 2—aMHO-5-0poM—N—( (1r,4r)-4-
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TUOPOKCULIMKIIOTEKCUII) HUKOTUHaAM/OA (IIPOMeXyTOUYHOT'O CoeOuHeHus 3C),
3a VCKJIIOYEeHNEM TOTO, uTo IPVMEH AJIN TpaHCc—4—-aMuHO—4 -
MEeTUJILMKIIOTEKCAaHOJI BMECTO TpaHC—4—aMMHOUMKJIIOTeKcaHoJsa. (UPLC-MS)
tr 0,70 mmu; ESI-MS 328/330 [M+H]".

[IpoMexyTOUHOEe coenMHeHMue 86b: (R)—-6-(1-(4-(4,4,5, 5-

TeTpaMeTuJi-1, 3, 2—-OuokcabopoJiaH—2—1JI) QeHMUJI) DTUJI) —2—0KCca—6—
azsacnmpo [3.3]renTaH

YkasaHHOe B 3aToJIOBKEe coeIuMHeHUe noJyJdam crnocofoMm,
aHaJIO TUUHEM oJjig 1-(3-¢pTop—-4-(4,4,5, 5-rerpameTnii-1, 3, 2—
OMokcabopoJlaH—2—WJI) QeHWJI) —4—UB0NPONUIINIUIIepas3Hia (MpOMeXyTOUHOT'O

coenmMHeHusa 8a), 3a MUCKIOUeHMeM TOT'O, uTo OpuMeHAaIm (R)-6—(1-(4-

BpoMbeHMII) 3TUJI) —2—0KCa—6—aszacnupo [3.3] renraH (MpoMeXxyTOUHOe
COeOUHeHNe 3b) BMECTO 1-(4-0poM—3—-pTopdeHni) —4—
M3O0NPONMIINIUIIEpa3MHa ([IPOMeXyTOUHOT'O coenmHeHmsa 8b). (UPLC-MS) tr

0,70 Mmu; ESI-MS 330 [M+H]"*.

[TpuMep 87: 2—ammHO-N- ( (1r, 4R) —4—-1muapokcu—4-

MeTWMJILUKIIOTeKCUII) —5— (2—MeTnii—4— ( ( (R) —2—-Me TUInUppoJInanH—1—

WJI) METWJI) QeHWII) HUKO TMHAMMII

HzN N S
Heoof
) X P
!
—

YKasaHHOe B 3aTOJIOBKEe COeIMHEHNE IoJiyJdan criocoBoM,
aHaJIOTMYHEIM OJ4  2—aMUHO—5— (3—-¢Top—4- ( ( (R) —2-MeTWIINNPPOJIMOANH— 1~
wi) MeTui) dednir) -N- ( (1r, 4R) —4-rugpokcu—4-

MEeTMJIIUKIIOTEKCUII) HUKOTMHaM1oa (npuMepa 46), 3a MCKJIKOUYEHMEM TOTO,

yTo IPUMEH S1JIN (R)—6—MeTnn—2- (2-MeTuJI-4- ( (2—-Me TUJINUPPOJIMOMH- 1 —
W) MeTui) dedni) -1, 3, 6, 2—-nuokcaszsabopokaH—4, 8—IMOH (MpoMeXyTOUHOe
coengmMHeHne 87a) BMECTO (R)=2—-(3-pTOop—4- ( (2—-MeTUINMUPPOJININH—1 —

WJI) MeTWJI) beHnI) —6-—mMeTmyi—1, 3, 6, 2—nuokcaszsadbopokaH—4, 8—IMOHa

(MpoMeXyTOUHOTO coeluMHeHud 46a). (UPLC-MS) tr 0,65 wMmH; ESI-MS
437 [M+H]".
[lpoMexyTouHOe coenuHeHue 87a: (R)—-6-MeTun—2—- (2-meTmii—4-( (2-

Me TUJINIUPPOJIMOMH- 1 —1JI) MeTUJI) beHnil) -1, 3, 6, 2—-ouMokcazabopokaH—4, 8—

IOVIOH
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YKaszaHHOe B 3aT0JIOBKEe COeIMHEeHNE [oJIydasm criocoBoM,
aHaJIO TUYHEIM o4 (R)-2—(3-0bTop—4- ( (2-MeTWMIINIUPPOJININH—1—
WJI) MeTWJI) beHwni) —6—wmMeTmii—1, 3, 6, 2—nuokcaszadbopokaH—4, 8—IMOHa
(MpOMeXyTOUHOT'O CcoeluHeHuda 46a), 3a MCKJIOUeHMeM  TOoToO, uTo
opuMeHaIu 3-MeTumj—4- (6—-MeTui—4, 8—ouokco-1, 3, 6, 2—-ouokcazabopoKaH—
2-wni) 6eHzanpnerun (IpoMexXxyTouHoe coeIuMHeHMe 87b) BMecTOo 2-dTOop-
4—- (6—mMeTmy—-4, 8—guokco-1, 3, 6, 2—nmuoxkcaszabopokaH—2-1JI) OeH3aJlbIerria
(MpoMexXyTOUHOTO coenmHeHmus 46b). ESI-MS 345 [M+H]*.

[TpoOMEXYyTOUHOE coeIMHeHne 87b: 3—-MeTmII-4- (6—MeTHII—-4, 8—

omuokco-1,3, 6, 2-nMokcazabopokaH—2-1nJl) OeHzaJlbOeT

YKaszaHHOe B 3aT'0OJIOBKE COeIIMHEeHNME I1oJryyajin criocobom,

aHaJIO TUYHEM oJjig 2-bTop—4- (6-mMeTuN-4, 8—nnokco-1, 3,6, 2—-
IorokcaszabopokaH—2-wjl) OeHzalbIeruna (IPOMEXY TOUHOT'O COeIVHEHNS
46b) , 3a MCKJIIOUeHMEM TOTO, yTo [IPVMEH SJIN (d—dpopMmII—2—
MeTUJIQeHMII) OOPOHOBYIO KMCJIOTY BMECTO (3—pTOopP—4-

bopMmIideHMII) OOPOHOBOM KMCJIOTH. ESI-MS 568 [2M+H2O0+H]*.

[TpuMep 88: 2—aMUHO—N—-IIMKJIOTeKCUIJI-5— (3— (4— (2—

TUOPOKCUDTUIL) IUIlepa3nH—1-KapOOoHWII) eHWJI) HUKO TUMHaMUI

o

YKazaHHOE B 3aT'0JIOBKE coenMHeHMe oJiy4dasim criocofowM,
aHaJIOTUYHEIM oA 2—aMMHO-N-LIMKJIOTeKCUJI-5— (4— (3— (IunepuonuH—1-—
WJI) IPOIIOKCH ) QEHWII) HUKOTHMHaMUIa (mpumMmepa 43), 3a UCKJIIUEeHVEM
TOTO, yTo NIPUMEH AJIU 3= (4— (2-TUOPOKCUBTUI) IUIlepa3nH—1—
KapBOoHWJI) PeHUIJIOOPOHOBYI KMCJIOTY BMECTO 1-(3—-(4-(4,4,5,5-
TeTpaMeTuJI—1, 3, 2—nnokcabopoJlaH—2—WJI) PeHOKCH ) IIPOIINII) MUIIePUIOVHA .
1H sAMP (400 MI'nu, DMSO-de) & 8,44 (s, 1H), 8,38 (d, 1H), 8,17 (s,
i), 7,77 (4, 1H), 7,68 (s, 1H), 7,51 (t, 1H), 7,31 (d, 1H),
7,19 (s, 2H), 4,44 (t, 1H), 3,85-3,70 (m, 1H), 3,70 -3,58 (m,
2H), 3,58-3,48 (m, 2H), 3,48-3,35 (m, 2H), 2,50-2,32 (m, 6H),
1,90-1,80 (m, 2H), 1,80-1,70 (m, 2H), 1,70-1,55 (m, 1H), 1,35-
1,29 (m, 4H), 1,28-1,05 (m, 1H). (HPLC-MS) tr 1,31 wmmu; APCI-MS
452 [M+H]*.
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IpuMep 89: cosm, aMopdHEEe OGOPMEL U KPpUCTAJIIMUEeCKMe IIOJIMMOPQOEL
M IICEBOONIOJMMOPOE COeOMHEeHMAa M3 IpuMepa 34.

A) CeobogmHast dopMa Mommubpmkxaimm  Ha. PacTropsaiu 800 T
cpobomHOM GOPMH 2—aMMHO-—N- (4—TUIPOKCUOMUMKIIO [2.2.2]0KTaH—1-1J) —
5-(4-( (1R, 5S) -3— (rerparuopo—2H-nupaH—4-wui) —3—
azabuuukio[3.1.0] rexkcad—1-wi) deHWUII) HUKOTHUHaMM A B 3 JUTPax
alleToHa. IlOJIYyUeHHHI pacTBOp HepeMemmBaiy Opu 50°C M IIOCTENeHHO
moGaBJIaAaM 2 JMTpa BOOH. CMech HepeMemmbBaju npu 50°C B Teuenme 30
MMH. , 3aTeM IIOCTEIIeHHO no6aBJIaJIn 4 JMTpa BOJIH . CMech
nepeMemmpal nopu 50°C B TeudeHMe 2 UYacoB M oxXjaxmaim no 22°C B
TeueHUe nepmuona, COCTaBJIAKILETO 2 uaca. Teepnoe BelleCTBO
pasmesany C IIOMOWEBK QUIIBTpaluy C OTCacCHBaHUEM, IBaXIH I[IPOMEEAJIN
1 JMTpOM alleToHa:BOOH 1:2 ¥ BHCymuBaigm Ipu 45°C B TeueHue 24
yacoB 0e3 IIpMMeHeHMs BakKyyMa. IlloJdydalu OpubamMsuTesIbHO 660 1T
cpoBomHOM bOPMEL MOIUOUK AN Ha 2—aMyHO—N— (4-
TUOPOKCUOUIMKIIO [2.2 . 2]okTaH—1-wmi) —5—(4—( (1R, 53) —3— (TeTparungpo-
2H-timpan—4-wni) —3—-azabuumnkio[3.1.0] rexkcan—1-wj) eHNII) HUKOTUHaMMIA
B BUIOe OeJIoOTO TBepHOT'O BellecTBa. CBoOomHad o¢opMa MomubpmMrkaumy Ha
IpeIcTaBJgeT COOOM MOHOTHMIpPAT.

Ha dour. 3 roxkasaHa oIvarpamMMa XRPD cepoBomHOM bopMEL
MomudmMrKaumm Ha.

B Tabimile A HMWXe INOOPOOHO IIPMBEIEHH COOTBETCTBYKIME IMKM U
X BHauveHMs 2-TeTa ("yroa"), a TakKXxe UX OTHOCHUTeEJILHEE 23HaAUeHUA

MHTEeHCHMBHOCTM (BCe 3HaueHuUd 2-TeTa cocrTapjagor +/—- 0,2).

Tabmuua A
Yroa OTH. MHTEHCUBHOCTH
15,5 100, 0%
17,5 87,6%
17,8 74,4%
7,4 68, 7%
14,3 41, 9%
18,6 35,8%
17,2 33, 6%
12,4 32,7%

14,8 28,9%
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16,8 27,7%
15,9 15,5%
9,4 14,4%
19,8 11,7%
24,0 11,7%
12,2 11,7%
20,7 10,9%
19,6 10, 6%
24,7 10, 5%
10,8 10,7%
Ha owur. 4 1okasaHa »IMarpaMMa OTKPHETOM IubbepeHIMVaJbLHOMT

CKaHMpyklmel kajgopuMeTpuu (DSC) cBob®omHOM GQOpME MOIMbMKauK Ha.
[IepBEM BHOOTEPMMUECKMM T@IMK Ha IOuarpamdme DSC COOTBETCTBYeT
omeruipaTalnumu CBOBOIHOM bopMEL MOIMPUKALN Ha. BTopon
SHOOTEPMUUECKUM @MUK COOTBETCTBYET ILJIaBJIeHMIO 0e3BOIHOM (QOPMHL,
IIOJIYUeHHOM B pe3yJjibTaTe IeTuapaTallu.

Ha omr. 5 nokaszaHa IOuarpaMMma TepMOI'paBUMETPUUYECKOT'O aHajM3a
(TGA) cBobomHOM QOpMEI MOIMOMKALIMM Ha.

PesyJbTaTH TGA OEeMOHCTPUPYIT, gTo ceobomHa4ga dopmMma
vMomubukauuyu Ha comepXuT OpUOIUM3UTEeNBEHO 3,5% BOOH IO Becy, UYTO
COOTBETCTBYET NPUOJIM3UTEJIEHO 1 MOJIeKyJie BOJIEL.

Ha oéur. 6 mpencrTaBjieHa IuarpaMma FT-IR cBoOOOHOM GOPMEL
mMomubukaluy Ha. OOHapyXeHHHE IUKN:

BOJIHOBOe UMcJIO (B cM1): 3481 (w), 3328(m), 2931 (m), 2886 (w),
2863 (w), 2787(w), 1632(s), 1617(m), 1584(w), 1524(s), 1459 (s),
1242 (m), 1090 (m), 885 (m), 769 (m) . (S=CMJILHBI, m=CcpenHu,
w=CJ1abreil) .

B) Cepobonuast bopma Mommbmkaimm A. Jobarjasiau 0,5 T cBobomHOM
bopmel MOmMMOMKaUMM Ha 2—-aMMHO-N- (4-TUMOPOKCUOMUIMKIIO [2.2.2]0KTaH—1-—
i) —5-(4-( (1R, 53) -3- (Terparunpo—2H-nmmpan—-4-wmij) —3—
azabuumkio [3.1.0] rexkcad—1-mi) QeHWUJI) HUKOTHHaM1IIa B 3,5 MJI
alleroHa. CMech IepememmBajgu npu 40°C B  TeueHme 1 dYaca wu
oxJlaxnaju mo 22°C. TBepmoe BemecTBO OMUIILTPOBAJM U BHCYNMBAJIU IIPU
40°C B Teuenue 12 uyacos. lojgyvanm OpubIusuresibHo 0,4 I CBOOOOHOM
dopMEl MOOUOUKALIMM A B BUIe OeJIOTO TBEepIOT'O BellecTBa.

Ha dour. 7 roxkasaHa OIvarpamMMa XRPD cepoBomHOM bopPMEL
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MomuomMramm A.
B Tabmmue B HMXe OOOPOOHO OIpemesIeHHE COOTBETCTRYyKHIME IUKU U
MX BHauveHMsa 2-TeTa ("yroa"), a TakxXe WMX OTHOCHUTeJILHEE 33HaUeHUS

MHTEeHCUBHOCTM (BCe S3SHaueHUd 2-TeTa cocTarJjggior +/- 0,2).

Tabmuua B
OTH. MHTEHCHUBHOCTD
16,2 100,0%
17,8 85, 3%
18,6 57,1%
20,5 50, 2%
20,7 48, 0%
20,3 47,4%
17,2 42, 9%
16,9 41, 6%
17,0 36, 5%
12,4 31, 9%
19,1 25,6%
19,6 21,0%
26,4 18, 6%
24,7 16, 6%
21,3 10,9%
22,4 10, 6%
15,1 10,0%
25,5 9,8%
28,1 9,1%
10,2 8,9%
Ha ¢ur. 8 1okasaHa OuarpaMMa OTKpPHTOM »OuddepeHLMaATILHOM

CKRaHupymel kajopuMeTpunr (DSC) cBOOOIHOM QOPME MOOMUKALIMM A.

Ha omr. 9 nokaszaHa OuarpaMMa TepMOI'paBUMETPUUYECKOIT'O aHajiM3a
(TGA) cpobomHOM OGopMH MoOMMKaLMM A. PesyabTaTel TGA yKa3HBalT Ha
TO, uyTOo CcBOOOIHasa dopMa MOOMOMKALMM A IOpencTaBJgeT cobon
AHTVIOPUL .

Ha o¢ur. 10 mnpezncrarBjeHa IuarpaMMma FT-IR CcBOOOOHOM GOPME
Momuomraumum A. OOHapyXeHHHE [IWKU:

BOJIHOBOE umMCJIO (B cM 1) : 3480 (w), 3436(w), 3401 (w), 3301 (m),

2944 (w), 2864 (w), 2805(w), 1644(s), 16l15(m), 1583 (w), 1520(s),
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1459 (m), 1247 (m), 1098 (m), 883 (m), 801 (m) . (S=CHJILHHIM,
m=cpeOHUN, W=CJalwl) .

C) Cpobomuast ¢opMa aurmumgpuma. IllonBepraiu 100 Mr cBoBomHOM
bopmel MomuouKauuM Ha 2—aMMHO-N- (4-IMIOPOKCUOMUMKIIO [2.2.2]0KTaH—1-
i) —-5-(4-( (1R, 5S) -3— (rerparugpo—-2H-nupas—-4-wui) —-3—
azadbuumukigo[3.1.0]rexkcad—1-mj) QeHMIJI) HUKOTHHaAMMIIA BO3IEMCTBUIO
aTMOChEepPHL N> npu 25°C B TeueHMe 6 JyacoB. Onpeneisanmn
XapaKTepUCTUKY I[IOJIYUEeHHOT'O B pPe3yJibTaTe BelleCTBa C HoMomsil XRPD
B 3amMTHOM aTMocbepe Nz2. TBepnoe BeHNeCTBO I[IPeICTaBJIAeT CcoBoM
CBODOIOHYIO dopmy aHTUIOpUIoa 2—aMMHO—N—- (4-—
TUOPOKCUOUIMKIIO [2.2 . 2] okTaH—1-wmi) —5—(4—( (1R, 53) -3—- (TeTparungpo-
2H-nmpaH—4-mj) —3—-azabuumkio [3.1.0] rekcan—1-

Wi1) eHWJI) HUKO TMHaMII A .

Ha burype 18 rokasaHa Ivarpamma XRPD DaHHOMU bopMEL
aHTVIOpuLna.

D) CepoBomnuast dopMa TpurumgpaTa. llonBeprajgu 100 M cBoBomHOM
bopmel MOmMUOUKaUMM Ha 2—-aMMHO-N- (4-TMOPOKCUOMUIMKIIO [2.2.2]0KTaH—1-
i) —-5-(4-( (1R, 53) -3— (Terparunpo—2H-ntmpan—-4-uj) —3—
azadbunumrio [3.1.0] rekcad—1-mi) QeHMII) HUKOTHMHaMMIOIa Bos3nmelcTBuio 80%
OTHOCUTEJIbHOM BJaxHocTu 1pu 25°C B Teueume Houu. Onpenesisaim
XapaKTepuCcTUKM  TBEPOOTO BellecTBa ¢ nomomeln XRPD  mnpwm 80%
OTHOCUTEJILHOM BJlaxHOCTM IIpu 25°C. TBepmoe BemecCTBO MNpeldcTaBJIgeT
cofou CBODOIHVYIO bopmy TpUIUIpaTa 2—aMMHO—N—- (4-—-
TUOPOKCUOUIMKIIO [2.2.2]okTaH—1-wmi) -5-(4-( (1R, 5S8) -3— (TeTparunpo—
2H-mupaH—4-mj) —3—-azabuuukio [3.1.0] rexkcan—1-

WJ1) eHnJI) HUKO TMHaMI1 A .

Ha durype 19 rokasaHa Ivarpamma XRPD DaHHOMU bopPMEL
TpUIMUOpaTa.

E) dyMapaTHass coinb Mommbmkaimm Ha. K 3,03 1 cBoBomHOM (QOPME
2—aMHO—N— (4—THUAPOKCUDUIIMKIIO [2 .2 .2]okTaH—1-wmi) —5-(4-( (1R, 53) —=3-

(Terparnaopo—2H-nupaH—4-wmi) —3—-az3abuumukio [3.1.0] rekcaH—1-

W) PeHMJI) HUKOTHMHaM1a  Oo0aBJIAJIN 30 MJI alleToOHa : BOOH (80:20,
06./06.). CMmech mnepeMmemmBagu npu 50°C B Teueuume 0,5 waca wu
IoJiydajay IIPO3PaduHBElM pPacTBOP. B pacTBOp MeIJIEHHO OOOaBJIAIM

pacteop 708,4 M dymMapoBOM KMCJIOTH B 15 MJI aleToHa:Bomu (80:20,

06./06.) . IoJydeHHYK CYCIEH3MO IIOCTEIIeHHO OoXJlaxmaaru no 25°C wu
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IpOOOJIKaJIM IIepeMellMBaHMe B TeUeHMe 12 4YacoB. TBeploe BEMECTEBO
pasnesanr C  IIOMOmbKR  (MIBTpalMM C  OTCaCHBaHMEM, OOMH pas
OpOMEBaAJM C IHomombilo 10 MJI  aleToHa M IHOoOBeprajlM BO3IEeVCTRBUIO
YCIJIOBUM OKpYXaolel cpeln (OpubimsuresbHo 25°C, RH 50%) B TeueHHe
Houm. Iloymyuvasm 3,3 T dyMapaTHOM CoJM MOOUOMKaALMM Ha 2—-amMyHO-N-— (4-
TUOPOKCUOMUUKIIO[2.2.2]okTaH—1-1j) —-5- (4-( (1R, 5S) -3 (TeTparnipo—
2H-nupaH—4-uj) —3—-azabuumkio [3.1.0] rekcan—1-mJj) PeHMJI) HUKOTHMHaAMMIA
B BuUIOe OeJIOT'0 TBepOOT'O BellecTBa. dyMapaTHasa COJib MOOUOUKALUUM Ha
opencraBJjgeT CcoOOM IOUIUIPAT.

Ha dur. 11 rokasaHa orarpaMMa XRPD byMapaTHOM COoJn
MomuomMKaumum Ha.

B Tabmmuue C Hmxe NOOPOOHO ONpenesieHE COOTBEeTCTBYyKIME IIUMKU U
X BHauveHMda 2-TeTa ("yroa"), a TakXe WMX OTHOCHUTeJILHEE 23HaAUeHUSA

MHTEHCHMBHOCTM (BCe 3SHaueHUd 2-TeTa cocTaejggor +/- 0,2).

Tabmmua C
Yron OTH. MHTEHCUBHOCTH
15,6 100, 0%
18,0 91, 6%
14,2 89,4%
16,2 65, 0%
7,0 65,1%
25,1 55,9%
19,2 56, 0%
14,7 38, 6%
18,2 37,3%
14,9 33, 9%
22,2 31,4%
18,7 30, 5%
19,4 29,4%
20,2 28,5%
21,0 28,3%
13,2 29,4%
25,5 26,1%
16,6 26,3%

20,8 25,7%
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25,8 22,0%

5,2 10,9%
Ha dour. 12 rokKasaHa ovarpamMMa DsC byMapaTHOM CoJn
MOIOIMPMKALIN Ha. Mnpoxmt SHOOTEPMUUECKUN UK oo 150°C

COOTBETCTBYET HeIuapaTaluM oyMapaTHOM coJM Momuomkraluy Ha.
Ha  o¢wur. 13 r1mokaz3aHa [OuarpaMMa = TepMOTPaBMMETPUUECKOTO

aHaJmza (TGA) odyMapaTHOW coJiu Momubdmraumm Ha. PesyiabTaTel TGA

I[IOKa3LEBalnT, uTo byMapaTHas COJIb MOIOMUKALUU Ha COIEPXUT
NPpUBJIM3UTEJILHO 5,9% BOIE 1o Becy, uTo COOTBETCTBYET

OpUOIU3UTEJIEHO 2 MOJIeKyJlaM BOIH.

Ha oéur. 14 mnOpencrTaiBjeHa JIuaTpamdma FT-IR odyMapaTHOM COJIU
MomMoMKaumMyu Ha. OOHapyXeHHBE IIMKM:

BOJIHOBOe uMcyio (B cM1): 3241 (m), 2951 (w), 2867 (w), 1669 (m),
1538 (m), 1456(w), 1355(m), 1249(m), 1087(w), 979(w), 885(w),
797 (w) . (S=CMJBLHBEIM, NM=CpelHul, W=CcJadv) .

Ha our. 15 rnoxKaszaHa ovarpamMMa DVS byMapaTHOM coJun
MomuoomMraluuy Ha mIpwu 25°C. Ha ee OCHOBe MOXHO CIeJlaTb BEHBOI, UYTO
byMapaTHasa coJib MoIubOMKauMy Ha 4BJISeTCHS OUBUMUECKM CTabuMJIbLHOM IIpU
RH or mo menbmel Mepe 0% mo 90% mpm 25°C.

Ha dour. 16 rokKasaHa ovarpamMMa DVS byMapaTHOM CoJn
Momuomkalum Ha mpm 40°C. Ha ee OCHOBe MOXHO cHeJjlaThb BEIBOI, UTO
byMapaTHas coJib MOoIUbMKauuM Ha ABJIgeTCS OUBUUECKM CTabuUIJILHOM IIpH
RH or mo menbmelr Mepe 10% mo 90% mpm 40°C.

CiengyerT OTMETUTE, yTo byMapaTHad COJIb MOIMPUK AL Ha
ABJIAeTCHa CTabuiIbHOM Ipu O00Jiee MUPOKOM IOMalaz30oHe BJAXHOCTHM, UeM
cBobonHas QopMa IMOJMMOPGOB (OaHHEE He IIoKas3aHH) .

F) AMopdHass odopMa odyMapaTHOM conm (BapmaHT 1). JoOaBJaIu
500 MT byMapaTHOM COoJn MOIUOUK AN Ha 2—aMHO—N— (4-
TUOPOKCUDUMIMKIIO [2.2.2]0oKkTaH—1-mn) —5-(4-( (1R, 53) —-3— (TeTparunpo-—
2H-tiupas—4-wni) —3—azabuumurio[3.1.0] rexkcan—1-wj) QeHNII) HUKOTUHaAMM A
B 10 Myu sTadHojla npu 25°C ¢ obfpa3oBaHMEM I[IPO3PadHOro pacTBoOpa.
BaTeM B pacTeBOp HoOaBJAIM 3 MJI T'ellTaHa. bejioce TBeploe BelleCTBO
BHIIIAOAJIO B  OCaloK. TBepnoe  BelleCTBO pa3meisajii C  IIOMOWBK
UL TpauMM C OTCacCHBaHMEeM M BHcymmBaiM Opu 40°C mom BaKyyMOM B
TeueHMe HoumM. Illojiydyasu 380 MI' aMopdHOM QOPME (yMapaTHOM COJIU 2-—

aMUHO—N— (4—TUOPOKCUDUIUKIIO [2.2 .2 ]okTan—1-wmJj) —5— (4-( (1R, 58) —-3—
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(Terparnagpo—2H-nupaH—4-wmi) —3—-az3abuuukio [3.1.0] rekcaH—1-

Wi1) eHWJI) HUKOTMHaM1Ia B BuIe OeJIoOT'O TRBepIoI'o BelecTBa. AMoOpdHas
bopMa  IOeMOHCTpMpPYeT IIepexOol B  CTEeKJOBUIHOE  COCTOSAHMEe IIPpU
npubausurejasHo 143°C B ciydyae M[OpOBedeHMS aHaaM3a C  IIOMOMBIO
MOOYJIMPOBaHHOM DSC IpM CKOPOCTM HaTrpeBaHusa 2 K/MUH., aMIUIMTYIHOM
3HaueHuM TeMmrnepaTyphl 1 K, nepmome 60 cekyHI.

G) AmMopbdHass obopma dyMapaTHOM conm (BapuaHT 2). Harpesajwu
dyMapaTHYI COJIb MOIOUPUKALIUA Ha 2—aMMHO—N—- (4-
TUOPOKCUOUIUKIIO [2.2.2]okTaH—1-wmi) —5-(4—( (1R, 538) -3— (TeTparungpo—
2H-timpas—4-wni) —3-azabuuukio[3.1.0] rexkcad—1-mj) QeHNII) HUKOTUHaMMIA
c momomel DSC mo 150°C mpm 10 K/MMH., 3aTeM oxJaxmaim nmo —-20°C
npyu 20 K/MuH. I[OJyUYeHHHY MaTepuall IIpeIcTaBJIsall cobol aMopdHY
bopMy dyMapaTHOM coOJIM 2—-aMUMHO-N— (4—TUIPOKCUBULKKIIO[2.2.2]0KTaH—
1-mi)—-5-(4-( (1R, 5S) —-3— (rerparnapo—2H-mupaH—-4-wmj) - 3—
azabuumkiao [3.1.0] rexcad—1-wmi) deHUII) HUKOTHUHaAMMOa, KOTOPHM SABJIAJICS
BeJIemM TREpPOEM BEleCTBOM, u IDeMOHCTPUPYeT nepexon B
CTeKJIOOBpa3HOe COCTOAHME @pM OpubamusuTessHo 78°C B ciaydae
IpoBelleHUA aHaJiM3a ¢ noMmomer DSC HOpu CKOpoCcTM HaTlpebBaHuda 10
K/M7H.

H) &ocoarHast conms. B 3,01 1© crpobomHoM OGOpMH 2—-aMMHO-N- (4-
TUOPOKCUOMUUKIIO [2.2.2]okTaH—1-1j) -5-(4-( (1R, 5S) -3 (TeTparnmpo—
2H-mmpan—-4-wui) —3—azabunukio [3.1.0] rexkcau—1-wui) peHWII) HUKOTHUHaM1 A
nodasiyanu 30 M aleToHa:BOOH (75:25, 06./006.). IOJIydeHHYID CMeCh
nepeMmemmeasu npu 50°C B Teuenme 0,5 uyaca ¥ NOJydaju [IPO3PaUHLIL
pacTBOp. B pacTBOp MemJieHHO noOaBJalIM pacTBoOp 695,2 Mr B 10 M
alleToHa:BOOE (95:5, 006./006.). IOJYYEeHHYID CYCIEH3MIO IIO0CTEIIeHHO
oxJlaxmajM mo 25°C M IpomoJrkaliM IIepeMelMBaHMe B TeueHre 24 UYacoB.
B cycnensun pobaBiadgiam 1,5 ™M BoOOe. IlpomoJnKaJid IepeMelMBaHue
cMecu npm 50°C B Teuenme 12 UYacoB M ee MeIJIEHHO OXJaxkmoalu Mo
25°C. TBepIoe BeWleCTBO pa3leJialIM C [OOMOmMBL  OUIBTpaluu  C
OTCacCHBaHMEM, OIOMH pa3 IIPpOMHBaJM C IoMombl 10 M alleToHa:BOIH
(90:10, 06./06.) wm nomBepTrajM BO3IEMCTBMUIL YCJOBMIM OKpPYXalIeNn
cpenn (mpuoamsuresibHo 25°C, RH 50%) B Teuedme Houm. Iogydamm 2,7
T dochaTHOM COIU 2—aMUHO—N-— (4—TUAPOKCUOULIKKIIO[2.2.2]0oKTaH~1-1JI) —
5-(4-( (1R, 53) -3- (TeTparunpo—2H-nmpad—-4-uj) —3—

azsabuumukio [3.1.0] rekcad—1-wmj) PeHMJI) HUKOTHUMHaAMMIa B BUIOE BeJioro
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TBEPIOOT'O BENECTBA.
Ha omr. 17 nokaszsaHa guarpaMma XRPD docdaTHOM COJIM.

B Tabmmue D HMXe HOOPOOHO OIpemesIeHH COOTBETCTRyKHIME OIUKU U

MX BHadveHMsa 2-TeTa ("yroa"), a TakXe WMX OTHOCHUTEJILHEE 33HaUeHUS

MHTEHCHMBHOCTM (BCe 3HadeHuda 2-TeTa cocTasjagor +/- 0,2).

Tabmauua D

YroJ OTH. MHTEHCUBHOCTB
21,7 100, 0%
20,7 84,7%
16,2 78,4%
22,7 69, 9%
11,9 69,5%
14,7 56, 9%
19,2 55,2%
16,3 50, 9%
20,4 48, 0%
18,4 40, 3%
19,5 36, 5%
17,3 36, 5%
12,4 35, 3%
15,8 31, 6%
18,5 27,9%
25,2 23,9%
24,3 21,7%
24,9 21,0%
23,6 20,1%
23,3 19, 5%
27,6 15,4%
13,5 15,2%
6,8 15, 0%
29,6 13,1%
7,4 9,8%

I) dymaparHass conr Momubmraimm Hn (F) Brle) OeMOHCTpMpPyeT
foJjlee BHCOKYI PaCTBOPMMOCTE, ueM cBobomHasi ¢opMa Mommbmkaimm Ha B

HEKOTOPHX BOIHHX Oydepax.
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[NapameTp

CerobomgHast dopmMa

MommbmraLmMm Ha

dyMapaTHass COJIb

Moomubdmkaimm Ha

PacTBopuMocTe (mpu 25°C, ycTaHOBJIeHMe paBHoBecusi 24 u.,

KOHLIGHTpaLMs LIeJIeBOI'0 BelmecTBa=2 MI'/MiI)

PacTBOPUMOCTE
Cpensl/uBMepeHHElM pH
(Mr/™M1)

1 m. HCl ¢ pH 1,0/1,1 >2
Bybep Ha ocHoee HCl cC

>2
pH 2,0/2,1
AueTaTHEM Oydep ¢ pH

>2
4,7/4,8
®ochaTHEL Oydep < pH

0,34
6,8/6,8
BEopaTHell Oybdep ¢ pH

<LOQ
9,0/8,6
Bonma/7, 2 0,07
SGF ¢ pH 2,0/2,0 >2
FaSSIF ¢ pH 6,5/6,5 0,47
FeSSIF ¢ pH 5,8/5,9 1,69

8,45

9,04
2,87
6,47
5,92

PacTBOPMMOCTE
(M /Mi1)

>2

>2

>2

>2

>2
1,69

>2

4,57
2,43
6,09
5,67

(LOQ=mpenej KOJMUUECTBEHHOTO OIIpelesIeHUId

FaSSIF=lMuTaumMsa KMUIIEUHOI'O COKa HaTollak

FeSSIF=lMMTauMsgd KMIEeUHOT'O COKa IIOCJIe eI

SGF=MMuTaumMsa XeJYOOUHOT'O COKa

FeSSIF

BerioMoraTeJIbHEIE BelleCTBa

KonuuecTeBo Ha 100 M

TaypoxoJjlaT HaTpusa [MT'] 538,7
Boma [mMr] 3500
Jmnomn E PCS [mMr] 155
T'nmmiepmuMoHOOJI€aT

178,3
Rylo MG 19 PHARMA [mr]
OJjieaT Na [Mr] 24,4

FaSSIF

BecrnioMoraTeJIbHEIE BelleCTBA

KonmuuecTBo Ha 100 M
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TaypoxojlaT HaTpusa [MI'] 161,14
Boma [mr] 1000
Jiumnong E PCS [mMT'] 15,5

Bydep FaSSIF

JobapJjieHMe OO OOCTIVXKEHUSA

KOHEeUHOTO ofO®meMa

Nonyuenne O6ydepa FaSSIF

BerioMoraTesibHEIE BelleCTBa

KonuuecTBo Ha 100 M

NaCl

[T]

0,401

MaJjieMHOBAasa KMCJIOTa

[T]

0,222

SGF

BcrioMoraTenkbHOE BelleCTEBO

KomnuecTBo/06beM Ha 1 nuTp

NaCl 2 g
Triton X-100 1 g
0,1 M HC1 100 ml

J) CoJyiI MOJIOYUHOM KMCJIOTH, COJIb BMHHOM KUCJIOTH ¥ COJIb
s6JI04YHOM KMCJIOTH coeIMHeHUsI A MOXHO [IOJIY4YaTh criocobamm,
aHaJIOTMUYHEIMKM IIPMBEeIeHHEM BHIIE.

K) PaBIMuHHE COJILBATH MOXHO IIOJIYYaTh M3 MHOTMX COJIEM U
COJIEBHX bopMm  coenmuHeHMA A, yKa3aHHHX BLINE (mompo®HO He
IIOKAa3aHH) .

YInoMMHaeMele B IIpuMepax Bollle npaHHele XRPD, TGA, DSC, FT-IR wu
DVS TMOoJIyueHH C IIPpMMEHEHMEM CJIeOyRINMX CIIOCOOO0B.

a) Crnoco6 TGA

YcrpovicTBo: TA Discovery, TA Discovery, Hoo—-Kacy, IDejaBsp,

CIIA

Iranas30H 3HAUEHUW TeMIIepaTypH:
CKOpPOCTE CKaHMPOBaHMA:
[loTok azsora: 20 MI/MMH.
Macca ob6pa3z3ua: ~2-10 Mr
b) Cnooco6 DSC
YcrponcTBOo: TA Discovery
Irana30H 3HAUEHUN TeMIIepaTypH:
CKOPOCTE CKaHMpPOBaHMA:
[loToxk azsora: 50 miI/MMH.

Macca o6pa3ua: ~2 MI'

or 30 mo 300°C

10°C/vMuH.

or 30 mo 250 mym 300°C

10°C/vuH.
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c) CmocoB XRPD. Bce nuarpammel XRPD mnojiydanau B pexuMe padOoTH

B OTpaXeHHOM CBeTe.

(i) Crioco® XRPD 1 (¢mr. 3, 11, 17)

YcrpomcTBo: Bruker D8 Advance (Bruker, Bpyxz3ajb, I'epMaHMAa) )
IerexkTop: LYNXEYE (pexyM 1D), OTKPHTEI yToj: 1,996°
NznyueHue: CuKo (0,15406 HwM)

MOHOXPOMATOP : HUKEJIeBHM OUIILTP

MOmMHOCTE TI'eHepaTopa PeHTIeHOBCKOTOo MzaJayueHua: 40 kB, 40 MA
PasmMmep mara, pa3mejeHue: 0,041 rpanmyca

InanasoH cKaHupoBaHuA: oT 2° mo 45° (3HaueHme 2-TeTa)

IV TeJIbHOCTE CKaAaHMPOBaHMA: 36 MMH.

Mesm: IIepBMMYHAA: prasMep SaKpeIllJIEHHOT'O IIOOCBEUYEHHOTI'O

obpasua: 5 MM, BTOPMYHAas mejb: 5 MM, YIJIOBas mejb Cosulepa: 2,5°

(ii) Cmoco6 XRPD 2 (¢ur. 7)

YcrporcTBO: Bruker D8 Advance

IDeTexkTop: LYNXEYE (pexuM 1D), OTKPHETHIN yToJ: 1,996°
Nznyuenre: CuKo (0,15406 HM)

MoOHOXPOMATOP: HMKEJIeBRHM OQUIILTP

MOMHOCTE TI'eHepaTopa PeHTIeHOBCKOT'O majyudueHusd: 40 kB, 40 MA
Pasmep mara, pasnejseHue: 0,041 rpanmyca

IranasoH CKaHMpoBaHMA: oT 2° mo 45° (3HadyeHue 2-TeTa)
OIMTeIbHOCTE CKaHMpOBaHMA: 330 CeKyHI

Mesm: IIepBMUYHAA: rasMep 3aKpellJIEHHOT'O IIOOCBEUYEeHHOTI'O

obpaszua: 5 MM, BTOpPMUHAaS mejib: 5 MM, yIUloBas meJik CoJjuiepa: 2,5

Crioco6 XRPD 3 (¢mr. 18, 19)

YcrpovicTBo: Bruker D8 Advance XRPD ¢ kamMepou Cryo—-RH

(Bruker, Bbpyxzanb, I'epMaHMUdg)

MM,

IeTexTop: VANTEC-1 (meTexTop 1D)

Nznyuenre: CuKo (0,15406 HM)

MOHOXPOMATOP: HUKEJEeBHM QOUIILTP

MOmMHOCTE TI'e€HepaTopa PEeHTIeHOBCKOTO madyueHusda: 40 kB, 40 MA
PasmMmep mara, pa3gnejeHue: 00,0165 rpanyca

IMnanasoH cKaHuMpoBaHMA: oT 2° mo 45° (3HaueHue 2-TeTa)
IIIMTeJIbHOCTE CKaHMPOBaHMA: 17 MMH.

Mlesm: pacceuBawmad mejbk: V12, aHTHUpacceuBawmas mejb: 10,0

OeTeKTopHad wejb: 17,43 MM,
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nepBuUUHadg meJsis CoJjuiepa: 2,5°, BTOpMUHas mesb Cojulepa: 2,5°

d) DVs

YcrporcTBO: Advantage (Surface Measurement Systems, JIOHOOH,
BenmmkoOpuTaHMA)

Macca o6pa3zsua: ~10 wMr

TeMmneparypa: 25°C

dm/dt: 0,002%/MuH.

e) FT-IR
Thermo Fisher Nicolet 6700 C ocJiabJieHHOM I[IOJIHOM
OTpaxaTeJIbHOM  CIOCOOHOCTLIO (ATR), Thermo Fisher Scientific,

YoJaTeMm, MaccauyceTc, CIA.

BuoxmMmueckue aHanmus3H (mopuMeps 90 u 91)

B ciyyae Bcex OMOXMMUUECKMX aHAJM30B PEeKOMOMHAHTHEE OeJIKM
yeJIOBeKa BKCIPeCCHUPOBa M B KJIeTKaxX HaCeKOMEIX, TpaHCOUUIMPOBaAHHEIX
DaKyJIOBMPYCOM, ¥ OUMIlajdvM M3 HUX. KOHCTPYKIUM comOepXajlin GS—IOOMeH
M KMHaRHBEM p»poMeH ALK2 nukoro tuna (aal72-499), FOP-MyTaHTHOTO
ALK2 (aal72-499 R206H), ALK3 (aal98-525), ALKS (aal62-503) wu
ALK6 (aal68-495).

OpmmMep 90. Axanus3 uHIUOMpoRaHMsT bepMeHTa in  vitro ¢

IpMMEeHEeHMEM aHalMmB3a OMOXMMMUECKOI'o ayTobochopmnmpoBaHms (aHanms

KMHaBHOM aKTuMBHOCTM ADPGlo Ha OCHOBe JIOMMHECLIeHLIMM) -— "aHajaus

ADPGlo"

[la"HeJsIb OJIA OIpPeneJieHMs CeJIeKTUMBHOCTM B OTHOIEHUM KMHA3, B
KOTOpOMU 3MepeHne ayTodpochopmIMpoBaHmsa OCylWeCTBJIAeTCH c
IpuMeHeHMeM TecT-Habopa IJia OlIpelesleHMsa aKTMBHOCTM KMHa3 ADP-
Glo™ (Promega, V9101), HacTpauBaau npasa ALK2 mumxkoro Tuna (aal72-
499) m ALK3 (aal98-525).

AHaJIM3H [NPOBOOMIIM B 384-JIyHOUHHX MaJIOOOBEMHEX aHaJIMTUdeCKUX
MUKPOTUTPALUMOHHHEX IIJIaHMeTax C KOHEeUHEM OOBEeMOM pPeaKIMOHHOWM CMecCcU
6 MKJI. Kpuere 3aBUCHUMOCTHU noza—-nsdpdperT [oJIydalm nyTeM
nHKyOupoBanua 10 HM kaxnoy kmHa3sl B 50 MM Hepes ¢ pH 7,5, 0,02%
Tween 20, 0,02% BSA, 1 M DTT, 10mxM NazVOs, 10 MM BR-
mmmuepuapocpara, 1 M MgCle, 12 MM MnCl, m 15[MxM ATP B TeueHHe
60 wMmH. @nOpu 32°C B IOPUCYTCTBMM WJIM OTCYTCTBMUE COEIOMHEHUS,
paszbaBjieHHOTO B DMSO. KojgmuecTBO OO0Opasyrmeroca ADP mnpencraBiifgerT

coBoM Mepy KMHAB3HOM aKTMBHOCTM, M €TI0 KOJMUEeCTBEHHOe OoIlpeneljieHue
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OCYIeCTBIIAIIN C IpMMeHeHVEM TecT—Habopa o4 onpenejyieHUA
AKTUBHOCTU KMHAa3 ADP-Glo™ (Promega) B COOTBETCTBUNU C
VHCTPYKUMAMU UI3TOTOBUTeJa. ADP mnpeBpamaeTrcda B ATP npm noOapBJjieHUU
3 MKJI peakTuBa ADP-Glo™ u wuHkyOaumm npu 32°C B TeueHmu 60 MMH.
Brnocanencreuu ATP mnpeBpamaeTcsa B OUOJIOMMHECLIeHTHE CHUTHAaJ IIpU
noOaBJIeHUM 6 MKJI PEeaKTUBOB TecT-Habopa nJjsa onpeneseHmn
Jmouudepass (Bydep oJisa OBHapyXeHUSA KMHa3H+CcydCcTpaT oJisa
oBHapyXeHMs KMHa3H (Promega)) ¥ IOONOJHUTEJBLHOM MHKyOaluuUM IIpHU
32°C B TeueHum 60 wMuH. g W3MEpPeHMS JIOMMHECLEHUMM [IPUMEH IJIU
MHOTOKaHaJIbHEM punep PHERAstar™ mnpu BpeMeHM MVHTepBalla WU3MepeHUM
0,1 cexyHI (OONTUUYECKMM MONYJIL HOJIA W3MEepeHMVM JIOMMHECLEeHLVM B
ovaras30oHe OJMH BOJH oT 230 HM mo 750 HM). JIIOMMHECLEHTHHM CHUTHAJ
TIOJIOXUTEJIEHO KOppesMpoBaJl C KMHa3HOM aKTUMBHOCTHI.

SHaueHUd CHeLU/I(]_)I/IT{eCKOﬁ AKTMBHOCTM IIOKa3aHE B TabJMile HMXE.



ICs, ALK2
ICs, ALK3
rpm
npu
NMpVYIMeHEeHUM
[Iprm. TMPUMeHeHUU
ADPGlo

ADPGlo

[MkMONE J1~

. [MxMoOnL s171]
1

1 0,005 0,310
2 0,012 1,767
3 0,012 1,050
4 0,005 0,830
5 0,007 1,100
6 0,018 0,940
7 0,012 0,875
8 0,013 1,900
) 0,011 1,600
10 0,011 1,400
11 0,009 1,100
12 0,014 3,100
13 0,008 1,400
14 0,018 4,100
15 0,029 0,967
16 0,012 1,400
17 0,012 2,000
18 0,014 2,300
19 0,012 1,800
20 0,007 1,350
21 0,006 0,260
22 0,009 1,500
23 0,009 1,600
24 0,011 6,475
25 0,009 1,300
26 0,018 1,700
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27 0,010 1,300
28 0,011 0,530
29 0,022 2,500
30 0,007 0,500
31 0,013 1,200
32 0,022 12,700
33 0,010 2,400
34 0,018 0,914
35 0,017 0,903
36 0,016 1,450
37 0,008 0,960
38 0,007 1,300
39 0,013 0,830
40 0,032 0,995
41 0,019 1,800
42 0,026 1,300
43 0,031 2,350
44 0,018 0,430
45 0,020 1,600
46 0,024 14,600
47 0,021 1,300
48 0,008 0,970
49 0,027 1,600
50 0,011 2,400
51 0,016 0,780
52 0,067 2,800
53 0,013 1,200
54 0,011 0,920
55 0,022 2,440
56 0,028 9,900
57 0,038 1,185




58 0,025 3,725
59 0,024 2,700
60 0,011 0,990
61 0,043 2,100
62 0,024 4,500
63 0,091 1,800
64 0,110 2,200
65 0,082 2,400
66 0,015 1,200
67 0,022 1,900
68 0,034 8,000
69 0,041 3,100
70 0,020 2,850
71 0,022 2,900
72 0,046 9,900
73 0,075 1,900
74 0,064 13,200
75 0,011 1,800
76 0,034 3,200
77 0,028 3,300
78 0,037 8,300
79 0,086 6,500
80 0,058 1,800
81 0,150 15,100
82 0,082 9,500
83 0,100 15,100
84 2,400 21,900
85 0,190 15,100
86 0,110 8,200
87 0,880 15,100
88 0,990 22,800

le64
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OpMep 91. Axanu3 MHIUOMPOBAHMSI GepMeHTa in vitro ¢

INIpPpMMeHeHeM OMOXMMMUECKOT'O aHalmsa @OC@OpMJ’IMpOBaHMS[ IIeIlITNgoOB —

"Caliper—aHanns»

I[la”HeJIb 1OJId oripenelsieHnMAd CeJIeKTVMBHOCTM B OTHOIEHMNM KIMHAas, B
KOTOpOM OCYIIeCTBJIAETCHA U3MepeHue YPOBHHA bochopunmpoBaHmA
cybcrTpaTa, IOpedcTaBjgdomero cofol I[enTun, HacTpauBaau njgsga ALK2

oukoro Tuna (aal72-499), FOP—-myTaHTOB ALK2 (aal72-499 R200H),

ALK1 (aal66-493), ALKb (aale2-503) n ALK6 (aaloB8-495).
TexHoJiOTHUA, KOTOPYIO [IPVIMEHAJIN 0J1d ONMCaHHOT'O aHaJmsa,
OCHOBHBaeTCHd Ha pasnejieHun n KOJIMYECTBEHHOM OoIpeneJIeHnN

cybcTpaTa M NPOOYKTa B DJIEKTPUUECKOM IoJie. B xome oCymecTBJISeMOM
KMHa30M" peakumn cybcTpar, IpenCcTaBJISOIUN coboim IenTum,
bpochopunmpyeTcd KMHAa30M. [TepeHOC dochaTHOTO ocTaTkKa Takxe
IIPUBOIMT K BBEIEHMI IOBYX IOIOJHUTEJBHEX OTPHUIATEJNBHEX 3apsaloB U,
CJIENOBAaTEJNBHO, K  M3MEHeHMK  ofmeTro 3ap4gana docoomenTmma 110
CpaBHeHUID C HedoChOPMIMPOBAHHEIM IIeNITHMIOM. Blaromapsa 2TOM pa3HUle
3apanga QOoCOOPUIMPOBAHHEM UM HedOoCOOPUIMPOBAHHEN MIENTUIH MUIPUPYIIOT
B BJIEKTPUUECKOM IIOJIEe C pPas3HBMU CKOPOCTAMMU.

B mOpuMeHseMoM cHnocofe BTO paslesieHre [IPOUCXOOUT BHYTPU

unna, KOTOPHIM COIEePXUT CJIOXHYIO KanuJIJISPHYIO cucTeMy nJIs
OIHOBPEMEHHOTO aHajMza 12 obpasuoB ("l2-kaHajbHem uun", Caliper
Technologies Corp., MayHTHMH-BBIO, CIIA) . IOiis TOTO, UTOOH

obecrneunTh OOHapyXeHMe ¥ KOJMUeCTBeHHOe olpelejleHue IelTHUIOB B
KaouJIJISPHOM  CcucTeMe, [enNTuOH cHadxalu OQJIYOpecleHTHOM MeTKOM
(baryopecuerHoM) . Ilpyu HaJIMUMM HSTOM MEeTKM KOJMUUECTBO IMelTUIOB
MOXHO  OIpeneJiiTb 10 MHTEHCUMBHOCTK  (QJIYyOpecCleHUMM C  IIOMOILI
MHCTPYMEHTOB Jal3epHOM CHUCTeMH WM CUcTeMbel oOHapyxenms (LC3000,
Caliper Life Sciences).

AHAJIMBHE OPOBOIMJIM B 384-JIYHOUHHX MaJIOOODBLEMHHX aHaJIUMTUUEeCKUX
MUKPOTUTPAILIMOHHEIX IIJIaHIeTax C KOHEUHHEM OO0OBLEeMOM pPeaKIMOHHOM CcMecU
9 MKJI. KpuBhe 3aBUCUMOCTHU noza->bdexT noJIy4dann oyTeMm
VMHKYOUPOBaHUS 10 HM Kaxgon KMHa 3B BMEeCTe C 2 MKMOJIb
GIIyopeclieHTHO MeUeHHOTO cyOcTpaTa, OpelcTaBJdnmero coOoM HelTHun

5-Fluo-Ahx-KKYQAEEN-T-YDEYENKK-amung (10 MM MCXOIHEM pPacTBOpP B



DMSO) ,

DTT, 10MxM NazVOg4,

B 50 MM Hepes ¢ pH 7,5,

MnClz, (mma 7 MM ALKl u ALKG6)

30°C B IHOPUCYTCTBUMU WJIM OTCYTCTBUE COCIOUHEHUS,

DMSO.

OcyIieCcTBIIAEMYIO
nodaBjeHus 15 mMxyg STOP-O6ydepa

0,1% nokpeBaKmero peareHTa Caliper,

[IJIaHOIIeTE, B

OCTaHOBJIEHH,

KOTOPHEX

KMHa30M

IrnepemMemalin B

(Caliper Technologies Corp.,

OTHOCUTEJILHOEe

KOJIMYeCTBO

padouyno

le66

0,02% Tween 20,

10 MM B-rimuepuHdpocohaTa,

peaximio

ocymeCTRBIJIAeMEIE

MayHTHMH-BL©O,

CTaHIMIO

CIIA)

1 MM MgCls,

n 15MxkM ATP B TeueHMe 60 MMH.

OCTaHaBJIMBaJIN

(100 MM HEPES c pH 7,5,

bOCHOPUIIMPOBAHHOTO

0,02%

Caliper

BSA, 1 MM

pas3baBJIEHHOTO B

5% DMSO,
10 MM EDTA m 0,015% Brij35.
KMHA30M peakuuy ObUIK
LC3000
IJIS CUXTHBAaHWUA.

IIeliTrmnoa

pPacCUMTEHEBaJIM C IIPMMEHEHVEM 3HAUEHMM BEHCOTH IIMKa cyGCTpaTa, Sy,

BEICOTEHlI IIMKa IIPOOYKTa,

p: r=p/ (p+s).

SHaueHUd CHeLLI/I(]_)I/IquKOﬁ AKTMBHOCTHM IIOKa3aHE B TabJjiMile HUMXE.

EPK ALK2 EPK ALK2 EPK AIK1 EPK ALKS5 EPK ALK6
Npvneep (ICso FOP (ICs (ICso (ICso (ICso
[MKMOJIE . [MKMOJIE . [MKMOIIE . [MKMONE . [MKMOJIE .
n]) at]) at]) at]) )

1 0,009 0,008 0,075 0,560 0,740
2 0,011 0,011 0,093 2,167 2,500
3 0,011 0,015 0,136 2,133 1,733
4 0,013 0,007 0,175 2,450 1,850
5 0,010 0,011 0,081 2,200 2,500
6 0,015 0,028 0,220 10,000 5,200
7 0,012 0,008 0,195 5,450 2,400
8 0,012 0,022 0,220 4,000 5,000
1] 0,011 0,014 0,127 3,133 3,133
10 0,011 0,013 0,089 2,600 2,500
11 0,012 0,012 0,150 2,400 3,900
12 0,012 0,021 0,160 1,900 2,400
13 0,013 0,016 0,140 3,100 3,000
14 0,016 0,030 0,710 10,000 10,000

12 M

npu

oyTeM
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15 0,020 0,029 0,370 3,767 2,233
16 0,015 0,018 0,240 9,900 5,000
17 0,014 0,014 0,110 1,600 2,400
18 0,015 0,025 0,200 2,700 2,100
19 0,018 0,014 0,105 1,850 2,250
20 0,017 0,011 0,130 3,800 3,950
21 0,019 0,010 0,055 0, 900 1,000
22 0,016 0,014 0,250 2,500 3,200
23 0,018 0,019 0,250 2,700 2,400
24 0,016 0,021 0,543 6,800 7,300
25 0,018 0,011 0,130 1,400 3,000
26 0,018 0,024 0,230 4,300 2,500
27 0,018 0,014 0,135 1,300 1,600
28 0,018 0,017 0,250 9,400 3,300
29 0,020 0,039 0,280 4,000 4,000
30 0,022 0,014 0,210 4,000 2,800
31 0,020 0,017 0,230 3,500 4,500
32 0,020 0,027 0,743 3,200 3,300
33 0,020 0,014 0,220 1,800 2,000
34 0,023 0,021 0,323 6,280 3,300
35 0,021 0,018 0,283 5,725 4,500
36 0,023 0,024 0,295 10,000 7,200
37 0,027 0,008 0,100 1,100 1,700
38 0,028 0,007 0,160 1,500 2,600
39 0,024 0,019 0,190 1,600 2,000
40 0,029 0,049 0,410 3,900 2,850
41 0,023 0,027 0,310 6,700 6,900
42 0,029 0,036 0,540 4,767 4,100
43 0,025 0,026 0,765 3,500 11,050
44 0,024 0,025 0,170 3,200 2,000
45 0,025 0,027 0,750 2,700 4,800
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46 0,025 0,029 1,200 10,000 10,000
47 0,025 0,027 0,290 4,700 3,500
48 0,034 0,011 0,120 5,300 4,400
49 0,027 0,033 0,590 3,400 8,800
50 0,037 0,014 0,500 6,400 5,100
51 0,031 0,018 0,120 1,400 1,700
52 0,031 0,056 0,970 8,600 20,200
53 0,032 0,020 0,190 2,000 2,500
54 0,033 0,018 0,140 5,300 3,500
55 0,030 0,033 0,627 5,033 2,900
56 0,030 0,038 0,930 5,800 10,000
57 0,035 0,051 0,485 4,400 3,200
58 0,032 0,032 0,663 7,550 8,400
59 0,033 0,038 0,770 9,100 7,700
60 0,042 0,019 0,170 6,300 6,300
61 0,035 0,046 0,940 7,200 20,200
62 0,036 0,043 0,840 8,800 10,000
63 0,057 0,140 0,940 6,700 3,500
64 0,063 0,160 1,000 7,500 3,800
65 0,044 0,034 0,580 1,700 10,000
66 0,056 0,026 0,190 10,000 6,200
67 0,050 0,034 0,180 10,000 8,700
68 0,049 0,067 2,500 10,000 10,000
69 0,052 0,042 1,100 5,200 9,000
70 0,068 0,037 0,305 9,400 8,750
71 0,065 0,032 0,490 3,000 5,800
72 0,061 0,068 2,950 10,000 10,000
73 0,061 0,091 0,640 6,900 4,000
74 0,070 0,092 2,500 10,000 10,000
75 0,140 0,018 0,210 4,600 7,700
76 0,079 0,055 0,370 9,400 8,400
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77 0,080 0,059 0,320 10,000 8,600
78 0,109 0,043 0,310 7,800 10,000
79 0,087 0,053 0,890 4,100 10,000
80 0,087 0,087 0,680 6,600 4,600
81 0,110 0,150 3,000 10,000 10,000
82 0,117 0,091 1,600 10,000 10,000
83 0,145 0,180 5,600 10,000 10,000
84 0,350 1,800 20,200 20,200 20,200
85 0,170 0,210 9,800 10,000 10,000
86 0,205 0,190 2,300 10,000 10,000
87 0,630 0,900 10,000 10,000 10,000
88 0,810 0,950 20,200 20,200 20,200

NpuMep 92. AxanmuB3 HNepelauu cur=Hajga BMP ¢ n#OpuMeHeHMEM

penopTepHOr'o I'eHa

KiteTounymno JIVHUIO TenaTole I SPHOM KapLVHOMEL JeJloBeka
(HuH7), CTabUIILHO TPAHCOULIMPOBAHHYIO pPenopTepHOon JIa3MMOon,
COCTOAMEN M3 DSJIeMeHTa OTKJMKa Ha BMP (BRE) wu3 mnpomotopa Idl,
CJILTOTO C PENOPTEPHEM T'eHOM, IpencTaBJIAIYM cobon TeH
JoLuubepassl, [NOJIydalslM [IOCPEeNCTBOM JIEHTHMBUPYCHOW TPaHCOYKIWN.

KimeTkn  comepxaiu B DMEM (GIBCO W& 41965 C  BECOKUM
comepXaHMeM TUIOKO3H ILIoC L-TJyTamuH), 10% FCS (Amimed N 2-01F10-
I), 1% Pen/Strp (Amimed N 4-01F00) m 5 wMKD/MI OJacTUOIUIMHA
(InvivoGen N ant-bl-1) mpm 37°C, 5% CO2. AHaJM3LH NPOBOOMIM B 384-—
JIYHOUHHX IIJIOCKONOOHHEIX IIOJIMCTUPOJIOBEX MUKPOTUTPALMOHHEX ILJIaHIETax
(0BpaBoTaHHEX KYJbLTYPOM KJIIETOK) CO CTEepMJILHOM KpHmKOM. 3a 16 u.
0O HauaJla aHaJiM3a KJETKM [IOoOBeplaliM I'OJIOHAaHMK IIyTeM 3aMeHB Cpenr
Ha cpeny 0e3 OjacTuuuorvHa M FCS. Ilepen aHaJIM30M KJIETKU OTHOeJIANIN
OT GJakoHa IJIS MCXONHOM KYJIBTYPH C [OpUMeHeHVeM TpulcuHa/EDTA u
IOOCUMUTHBaIM. KJI€eTOUHYK CYCIeH3MK IIoJydaJlM B TOM Xe cCpelle 0es
OrnacTuuuarHa M FCS. B Kaxnoyrw JYHKY IUJIaHIleTa, YyXe coIOepxXamero
[IoCJIeIOBaTEJIbHEE pPa3BeleHMs KaXIOoT'o coeldrMHeHrMsa B DMSO (kKoHeuHasd
KOHLleHTpauus DMSO 0,5%), nobaenaam 1o 2x104 kjgeTok B ofmeMm

obremMe 40 MKJ. KileTkM M coeImMHeHMe MHKy@MpOBaJ'H/I B TeueHue 1 U.
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npu 37°C, 5% CO2, I@ocJjle Uero OCYHECTBJIAJIM CTUMYJISLMID C IOMOMLIO
pekoMOBUHaHTHOTO BMP6 (R&D Systems W 507-BP/CF) B koJguuecTBe 5
MKJI Ha JIYHKY IIPM KOHEUHOM KoHUeHTpauuu 100 HID/MI. AHaAJIUTHUUECKME
[JIaHmeTH MHKyOUpoBaJiM eme 5 uacos npm 37°C, 5% COz, mociye uYero
IPOBOOMJIM M3MEepeHMVe YPOoBHel Jouudpepash.

KommmuecTBeHHOE orpelejieHNE SKCIIPEeCCUPOBaHHOM Jrourdepasel
OCYIEeCTRBJIAIM C [IpPMMeHeHMeM CHUCTeMH OJId aHaluza JouudpepasH
Steady—-Glo® (Promega N E2520). B kKaxnoyrw JIYHKY I00aBJIAIM IO 5 MKJI
peareHTa Steady-Glo®, ofpas3luu ODepeMelmMBalIM IIYTEeM MJHTEHCHMBHOTO
BCTPAXUBAHUSA JIaHIIETA, rmoce gero IPOBOOUIIN U3MepeHue
JIOMMHECLIEHIIMM Ha MHOT'OKaHaJIbHOM pulepe PHERAstar™ B pexume 1
cekyHIa/JIYHKa (ONTUUYECKMUNM MOOYJL IJIS MW3MepeHUM JIOMMHECIeHIUMM B
OMarnasoHe OJIMH BOJIH oT 230 HM mo 750 HwMm).

SHaueHUd CIHelIuMduUuecKoM AaKTHMBHOCTM COeIMHeHUM I[I0 HacTodleMy

MBO@peTeHT/HO OOTIOJIHUTEJILHO ONMCAaHH B Tabjuile HIWXe.



ICs, MSD BMP RGA

[Iprm.
[MxMoOns J5171]
1 0,076
2 0,021
3 0,062
4 0,108
5 0,120
6 0,870
7 0,051
8 0,069
9 0,043
10 0,061
11 0,051
12 0,125
13 0,078
14 0,205
15 0,074
16 0,079
17 0,150
18 2,000
19 0,021
20 0, 040
21 0,035
22 0,041
23 0,023
24 0,081
25 0,035
26 0,110
27 0,059
28 0,017
29 0, 685
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30 0,068
31 0,115
32 0,093
33 0,026
34 0,049
35 0,073
36 0,043
37 0,037
38 0,058
39 0,078
40 0,075
41 0,158
42 0,235
43 0,130
44 0,365
45 0,365
46 0,120
47 0,130
48 0,360
49 0,790
50 0,825
51 0,064
52 0,340
53 0,050
54 0,395
55 0,543
56 0,285
57 0,144
58 0,143
59 0,405
60 0,084




61 2,300
62 0,134
63 0,390
64 0,380
65 0,415
66 0,910
67 1,165
68 0,950
69 1,105
70 0,513
71 0,086
72 0,190
73 0,130
74 0,550
75 0,330
76 2,300
77 1,300
78 0,220
79 2,700
80 0,058
81 1,250
82 0,056
83 0,360
84 9,500
85 0,860
86 1,080
87 3,550
88 9,300
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OpuMep 93. 3dbexTMBHOCTE 1in Vivo B MHIUMHOM Momenu FOP
(mporpeccupymen occubpmimmpyomen o¢ubpomucriasmm) y OeTen

YHUBepCcaJibHaAa TeTepOo3UIOTHAa L DKCIIpeCcCcud MYyTaHTHOT'O
peuenTtopa BMP Tuna I Alk2 R206H, ofbyciaaBamuBawmero FOP, y MeIen
IPUBOOUT K IepuHaTallbHOM cMepTHoCTH (Chakkalakal et al., 2012).

IOns wuccyaenoBaHusa posm Alk2 (R206H) B IIOCTHATAJILHEM I[IepUON B
opraHM3Me MOJIOIOM 0Co®M B KauecTBe IOKJIMHUUECKOM MBIIMHOM MOOeJIU
FOP HeoOxomMMa MyTaHTHad MBI C MHIyUIMpyeMeM Alk2 (R206H) (Prof.
D. Goldhamer, UConn, ASBMR pedepar, 2013) co BCcTpoeHHOM stop-—
KacceTou, bJIaHKMPOBAaHHOM loxP—-camnrTamu, PacIIoJIOXEeHHOM BHIIE
MYyTaHTHOT'O 5SK30Ha, YTO [»OejlaeT DKCIPEeCCHud MyTaHTHOT'O  aJljlelid
3aBUCHMOM OT pekoMOMHa3w Cre. UVx CKpemMBalM C MeaMu RosaZé-—
CreERt2, 4YTO MO3BOJIAJIO OCYINECTRBJIATE BPEMEHHOE U I[IPOCTPaHCTBEHHOE
peryJupoBaHMe TeTepO3UTOTHOW D2kchIpeccumr Alk2 (R206H) .

B IOaHHOM  CclJiydae OPVMEHAIM  MBIIEeN, IeTepO3UTIOTHEX 1o
YHUBEPCAJIbEHO VHIOYLUPYEMOMY Alk2 (R206H), B KOMOMHALIUNU C
TexXHOJIOTMelM Ha ocHOoBe CreER-loxP, VHIOIYLUPYEMOTO TaMOKCUOEeHOM
(tam) . VYcnemHas MHIOYKLUMS bBkcopeccum AlkZ2 (RZ06H) ©Owvula IOOCTUIHYTa
B pes3yJibTaTe BBeIeHMA TaMoKcupeHa l-HemeJIbHEM cCcaMllaM M CcaMKaM
memen Alk2 (R2Z06H) ; Rosalé-CreERtZ2.

OBocTpenua FOP wuHIyLMPOBANM IIOCPEICTBOM TUIYOOKOM TpaBME
MBINL], OCYIMECTBJISEMOV IIyTeM MEeCTHOV BHYTPUMHIIEUHOM (im.) MHBEKLUM
KapIMOTOKCHHA (CTX) ® CONyTCTByKMEM BHYTPUMHIIEUHOW MHBEKLUU
ameHOBUpPYCaA, c IIOJIyUYeHMEM Alk2 (R206H)—-3aBUCHUMOTO MEeCTHOTO
oBocTpeHua FOP. CTX BBE3EBaeT I[IOBPEeXIOEHME CKEJIeTHBX MBI [OIYTeM
MHIUOUPOBAHUA Ca/Mg—-ATPase B JlasMaTUUueCcKOoM MeMOpaHe n
VMHOYyLUVPOBAaHMS  BEHCBOOOXIEeHUS  KaJlbLUMAg M3  CcapKoIJlasMaTUUYeCKOTI'O
PETUKYIIYMA .

Maccy Tejyla l-HeIeJIbHBEIX CaMIOB M caMok AlkZ2(R206H); Rosalé-—-
CreERtZ2 w3MepsaJlM B Hadajlle SKCIEpMMEHTa W Hajlee eXeOHeBHO. Bcex
MeIaT obpabaTHBaJM OOMH pa3 B OeHb IIyTeM IIOOKOXHOIO (sc.)
BBelenusa 20 MI'/KT TaMOKCUbeHa (TaMokcupeH B BUIe CBOOOIHOTO
OCHOBaHMA (Sigma T5648), pacTBOopeHHEM B 10% abCOJIOTHOTO CHOUPTA,
90% mnomcoJiHeuHOoTO MacJja (Sigma S$S5007), npu 8 wMr/mi), HauMHag C
BO3pacTa 1 HemeJya B TeueHue 10 OHel.

Ha 3-¥ IOeHb VMHBEKINN TaMOKCM(]_)eHa BCeX MbIIaT rooBpepIrajin
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MEeCTHOMY  IIOBPeXIeHMIO MBI, [IyTeM OIHOKPATHOM  BHYTPMVMHBIIEUHOM
mHberuu 100 MK ajgeHoOBUpycatkKapOMOTOKCHMHa (CTX) B MKPOHOXHY
MBIILIY  [OpaBOM  3alHeM  KOHEeUHOCTH, IpMHMMAas  MEpPEH, yTOOE  He
OCYmMECTBUTEL MHBEKLUIO B KPOBEHOCHEE COCYIE M He KacaTbCsa UIJION
kocTeM. HOiuga sToro 90 MKJI ajeHoBupyca (Ad-GFP-2A-iCre, N B Kam.
1772, Vector Biolabs; TUTP : 1x1010 BOE (BJAamKooBbpa3yRmnx
eOouHMI) /MJI) cMemuBaJgu ¢ 10 wMxig 100 MKM  MCXOOHOTO pacTBOpa
KapIMOTOKCHUHA (moJsyyvasamM M3 KapOMOTOKCHHA, N B KarT. L8102,
Latoxan, wWiIM kKapIMOTOKCHHa, N B karT. C9759, Sigma, C OpuMeHeHVEM
CTEPUJIBHOTO (QU3MOJIOTMUECKOTO pacTBopa) . XMBOTHHX aHeCTe3MpOBaJil
C TIOMOWBK MHTANALUMM HU3KOM »OO3H u30dJIypaHa, C IIpaBoOW 3amHeM
KOHEUHOCTU COpuBajM WMepCTk U KOXY Oe3UMHQUUMPOBAJM C IIOMOIBIO
DeTacelTrka, IOCJe UYel'0 OCYWEeCTEJIAJM BHYTPUMBIIEUHYID MWHBEKINVD,
KOTOPYyKR [IPOBOIONIIU MeIJIEHHO n OCTOPOXHO C IpUMeHEeHUEM
MHCYJIMHOBOT'O WIIPpHUILA .

TepaleBTUUECKYID IIepopallbHyln 00paboTKy MHIIEM, IeTepOo3UIOTHHX

no Alk2(R206H), c uyacToToM b.1i.d. HauMHaJIM uUepes 3 IOHA IOCJe
IIOBPEXIeHNS MBI M OCYHEeCTBJSIM C nomomeilo 2, 5, 10 m 25 Mr/xr
COeOMHEHUd A (coemnmHeHUe nus npuMepa 34=2—-avmHO-N— (4-
TUOPOKCUOUUIMKIIO [2.2.2]okTaH—1-wmi) —-5— (4—( (1R, 5S8) -3— (TeTparuopo—
2H-timpaH—4-wnj) —3—-azabuuuxkianio [3.1.0] rekcan—-1-
WJ1) GeHWJI) HUKO TMHAaMATT ) W COOTBEeTCTByKIEN Cpens—HOCUTEJII B
TeueHre 6 HedeJib. Y BCexX MHIMEM TeTepOoTONMUeCcKYyl OCCUOUKAIINIO
OLleHMBAJIM pas3 B OBe HeOeJM C I[IOMOUWBI PEeHTIeHOI'padum BCEeTOo Teja U
3aIHeV KOHEUHOCTM (yCcTpoMcTBO Faxitron) m BU3yanmsauum in vVivo C
IIOMOMEBID KOMIIBIOTEPHOM MMKpoToMOTpadum (uCT), HauuMHasa C 2 HeIelu
rnocjie HaHecenus Ad/CTX.

C ULeJIbID ONpeneJsieHMd IIOJIHOTO Macmraba HO [OpM  BCKPHETHUM
cobupali1 IIpabBhe 3alHMe KOHEUWHOCTM JIS BU3yalM3aluy C IOMOIEB
MUKPO—CT ex vivo. lejyon OpaBylw 3alHD KOHEUHOCTL C IIPUKPEIJIEHHOM
MBOIIIEM Kak MOXHO OBCTpee pal3pe3alu U IHepeHocusm B 70% 5TaHON IIpU
4°C. UYepes 24 u. obpasuub I[IepeHOCWIM B cBexuii 70% BTaHOJN OJId
OCYIWEeCTBJIEHMA BU3yalM3auuy C IoMombln UCT C BHCOKMM paspelleHreM C
IpMMeHeHeM ycTpoucTBa UCT40 oT Scanco Medical (pa3Mep BOKCeNAd:
16 MxM, BpeMa MHTeDpauum: 250 MC, CcpeOHee paspelieHue, 55 E (xBm),

145 MKA, pexMM: HEIPEPHEBHOE BpalleHMe KOHYCOoOOpasHOTOo Jiyda, IIopor
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275, ouneTp Taycca: cCcpelHee KBalpaTHUueCKoe OTKJIOHeHMe 0,7,
OKPeCTHOCTL 1) . OmnpemesgaaM obmuii o00beM KOCTHOM TKaHu  (MM?)
SKTONIMUECKOM KOCTM B 3aIgHeM KOHEUHOCTM. Pes3yJbTaTH I[IOKa3aHH Ha
durype 1. W3 QuUTypH BMIHO, UTO IIpMMEHeHMNe  COeIMHeHusa A
(coemuHeHMe U3 IpuMepa 34) OPUBOIMIIO K YMEHBIIeHMID ofbheMa KOCTHOM
TKaHM IIPaBO¥M 3alHel KOHEUHOCTU eX VIVo.

g wuccJemoBaHusa  2ddexTa coenomMHeHMsa A (coemmHeHMe U3
npuMepa 34) B OTHOMEHUNY  TIIPOTPeCcCUpPOBaHUA TeTepOTONUUEeCKON
occudMKaALMM IIOCJIe 3allycka IIpollecca MelaM, TIeTepO3UTOTHEM IO
Alk2 (R206H), 1000 OHEIM obpasoM BBOIMJIIN 100 MKJI
ajeHOoBUpPYyCatkapInMoTokcuHa (CTX), HO IIO3BOJAIM TIeTepOTOolIMUeCcKON
KOCTM pas3BUBATLCA B TedueHuM 2,5 Heneau. Ilociie NOONTBEPXISHUSA
obpasoraHusa HO dYepes 2 HedeJM MHIIAT PaHIOMM3MPORBAJIM Ha OCHOBE
Hagnumsa HO, TreHeTuuyeckoro ¢QoHa M noja. O00pa®oTKy HauMHaIM UYepes
2,5 Hezmemu moclie TOBPeXIeHUS UM OCYMEeCTRBJIAIM C IpMMeHeHVEeM Cpenbl—
HocuTesia maM 10 MID/KID coeduMHeHMs A b.i.d. ¥ OpomorkajlM B TeUeHUe
6 HeIelb. Y BCeX MHIIEN TEeTEepOTONMUECKYKD OCCHUOIMKALUID OLIEHUBAJIU
pasz B IOBe HeOeJM C IOMOMLI PEeHTIeHOTpadumM BCeTO Tejla UM 3alHen
KOHeUHOCTM (ycTpoMcTBo Faxitron) wu Bu3yamu3auuu in Vivo C
IIOMOIEBI0 KOMIIBOTEPHOM MMKpoToMOTpadum (uCT), HaumHasa C 2 HeIeJu
rnocjie npuMeHeHus Ad/CTX.

C LeJibl0 OINpemneJieHMA IIOoJHOTO MacmTadta HO HOpu  BCKPHTHUU
cobupaJM IpaBhe 3agHMe KOHEUHOCTM MOJIA BU3yadu3aluM C IIOMOUBIO
MUKPO—CT ex vivo. leiyon OpaBylw 3alHilD KOHEUHOCTL C IIPUKPEIJIeHHOM
MBOIIIEM Kak MOXHO OHCTpee pal3pe3alu U IHepeHocusm B 70% »TaHOJ IIpU
4°C. Uepes 24 u. oO0pa3ub I[IepeHOCUNIM B CcBexuit 70% DTaHOJ o4
OCYImEeCTBJIEHUA BU3yaau3aluy C nomombid UCT C BHCOKMM pas3pelleHrMeM C
IpUMeHeHVeM ycTporcTBa UCT40 oT Scanco Medical (pa3Mep BOKCeNd:
16 MxM, BpeMsa MHTerpauum: 250 MC, CcpelOHee paspelmeHue, 55 E (xBm),
145 MKA, pexXMM: HEIPEPHBHOE BpalleHMe KOHYCOoOOpas3HOI'o Jiyda, IIopor
275, ouneTp Taycca: cCcpelHee KBalpaTHUuyeCKoe OTKJIOHeHume 0,7,
OKpecTHOCT:L 1). Omnpenensaim ofmuii o0beM KOCTHOM TKaHuM  (MM3)
SKTONIMUYECKOM KOCTM B 3aIgHelM KOHEUHOCTM. Pes3yJIbTaTH I[IOKa3aHH Ha
durype 2. W3 pe3yJabTaTOB BMIOHO, UYTO I[IPMMeHeHMe COeOuMHeHUs A
(coennHeHVe U3 IOpumMmepa 34) npenoTBpalalioc yBeJMueHue obObeMa

KOCTHOM TKaHM IIPpaBO¥ 3alHeM KOHEUHOCTU eX VIVo.
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V3 pe3yasTaToOB, IIOKa3aHHHEX Ha ourypax 1 u 2, BWMIHO, UYTO
COeIMHEHMEe II0 HacCTofleMy WU300peTeHMK (CcoelMHeHMe A) [IomoaBJIAJIO
TeTepOoTONIMUECKY OCCHUIMKALNMD, eCJM BBEIOEeHMe O3HE OCYIEeCTBIIAINU
BCKOpe IIOCJIe IIOBPEeXIeHMSa MBIILIE, ¥ IPpeloTBpalaljio IOIOJIHUTEJIBHOES
IpoTrpeccHupoBaHme TeTepOoTONMUEeCcKOr ocCcudpukalumuy Yy IIPUILJIOOa MHIIen
ALK2 (R206H), ecyomM BBeIeHMe JO3H OCYIEeCTBJSJIM IIocJe TOoIro, KkKak
reTepoToNMUeCcKasa OCCHMOMKAILMA YyXe HauaJlach.

[lpuMep 94. TeTepoTommMueckass occudMKalMs Yy KPHC, BHBBaHHAS
TEHOTOMMEN AXMIIJIOBA CYXOXMIMSI B CPeOMHHOM TOUKe

UToOH NPOBEPUTH, CIIOCOOHH JIM COeIMHEeHMSA II0 HaCTOodleMy
N300peTeHN IIPeloTBEpallaTh TeTEPOTOIINUECKYD OCCUPUKALIUIO (HO)
MATKUX TKaHelu, BEIBBAHHYIO TpaBMOM, MOXHO MIPVMEHSATH
TepaleBTUUEeCKYD 20PeKTUMBHOCTL B KPHICHMHOM MOOeJM OOHOCTOPOHHEMN
TEeHOTOMUM axXMJIJIOBa CYXOXMIJIMSA B CcpelIMHHOM Touke (Rooney et al.,
Matrix 12: 274-281, 1992). Ijgg SToT'0 JleBOoe AXMJIJIOBO CYXOXMUIMEe 38—
HeIeJIbHHX CaMOK KpHC JMHMM Wistar (Macca TeJja B Ouamnas3oHe 190-
265 T') TIIOJIHOCTBK pacCeKaJlM C IIPUMEeHEeHUMEeEM CTEPWUJIBHOT'O CKaJlbIIeJisd
(HoMep Jie3BuMA 11) HOoO OeMCTBMEM MHIAJALUMOHHOTO HAapKOo3a C IIOMOMbIO
nszsodpaypaHa c COIYTCTBYIIEH obeszdosmBawIen obpaboTkom c
npumeHenueMm 0,03 wMr/xr OynpeHopdémHa B TeueHMe 48 UYacoB uepes
Kaxnele 10-12 4. HOOKOXHO. IIpOodMIIaKTHMUECKYK IepopalibHyl 00paboTKy
C TIIOMOmbI COeOMHEeHMS IO HacTodmeMy wus3obperenHmio (10 Mmr/xr g.d.)
WV CpenmbH—HOCUTeJIS (HaTpusa KapboKcuMeTHJILeJJIojio3a:Bona: Tween 80,
0,5:99:0,5) mnpopomgmwim B Teuenue 10 HedeJb, HauuMHasa CO IOHA
OIIepPaTUBHOT'O BMellaTeJILCTBAa (n=11-12 xpHC Ha TpPYyIIy). ITocJie
OIIepaTUBHOTO BMemMaTeJIbCTBa KpPEC colepXasJMM IO OTIOeJIbBHOCTU B
TeueHre 3-4 @OHel, a IOCJe DSTOoro coIepxalM TIpyldlaMu IO OBa
XUBOTHEIX Ha KJETKY Opu 25°C ¢ LMKJIOM 4YepemoBaHMA CcBeTa M TEMHOTEH
12:12 u. ¥ KOPMWJIM CTaHOAPTHHEM PAaLMOHOM IJIA I'PH3YHOB, COIepXalllM
18,2% ©oOenxka u 3,0% xupa, C KajJopuMHocThio 15,8 MIx/xr (3890,
Provimi Kliba SA), nOpu 2TOM eIy M BOIY HOpenocTaBJasan ad l1ibitum.
530peKTUBHOCTE 00paboTKM OlLIeHMBAJM B IIPONOJIEHOM HallpaBJIEHUM IIYTEM
IOJIYUEeHMS  PEeHTIreHOoTpaMM  OIIepHMPOBaHHOM  OMCTAJILHOM  KOHEUHOCTHU
(cucTeMa Faxitron LX-60) uyepes 4 u 10 HemeJsb IIOCJe TEHOTOMUM.
OBbeM TeTepOoTONMUECKOM KOCTHOM TKaHM KOJMUECTBEHHO OIpenesisayivM 1n

Vivo C IIOMOUWBI KOMIBLIOTEPHOM MMKpoTOoMOTpadum  (Mukpo-CT) mon
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OeVICTBMEeM MHTAJIAUMOHHOTO HapKos3a C IIOMOMbI M30bJiypaHa (nIpudop
vivaCT40, Scanco Medical AG; paspemenHue 17,5 MkM) uyepe3s 6 u 9

HeleJIb IIOCJIe OIlepaTMBHOI'O BMellaTeJIECTEA.



178

$OPMYIJIA MSBOBPE TEHUA
1. CoenuHeHMe, HOpencTaBJARIee CcoOOM IuUIMIpaT OoyMapaTa 2-
aMHO-N- (4-TUOPOKCU—-OUUUKIIO [2.2.2]okTad-1-wmi) -5- (4- ( (1R, 55-3-
(Terparnngpo-2H-nupaH—-4-wmi) —3-az3abuuukio [3.1.0] rekcaH—-1-
nJ1) QeHWJI) HUKOTMHaM1IA .
2. OapmalleBTHMUeCKasa KOMIIO3MLUMA, CcoOepXallasad COeOMHeHMe IIO

.l ¥ OOMH WM HECKOJIBKO @apMaLLeBTMT{eCKM IIpreMIIEMEIX HOCHUTeJIeN.

3. Crioco® T1omaBJIEHMS  aKTMBHOCTHM  pellellTopa aKTUBUHOBOM
pelenTopronobHoOM KIMHAa 3H 2 (ALK-2) N4 cybwekTa, BKJIIOY A0
BBeIeHUe cyOBeKTy TepaleBTUUYEeCKU 20heKTUBHOTO KOoJIMUecTBa

coeIVHeHMs Io II.l.

4., Crooco® JieuyeHMS PacCTpOMCTBa WIM 3abdoJieBaHMsa, BHOPAHHOTO
nu3 TeTepOoTOINUeCKOM oCcCcUPMKALIUM VI IpoTrpeccupynmen
occupnIMpyRIen bmubpommcriasmm, BKJIIOU A0 BBeIeHMe CYOBEKTY
TepalleBTUUYECKM 20PPEKTMBHOTO KOJMUECTBa COeOMHEeHMsS IIo II.l.

5. Cnoco6 mno 0.4, THOe pacCTPOMCTBO IIpencTaBJgeT cobon
TeTepOoTONIMUECKYKD OCCHUIUKAILNMI.

6. Cnoco® mno 1.4, TIDe PaccTPOMCTBO IMOIpelcTaBjsgeT coboun

IPOTPECCUPYRIYID OCCUIUIMPYIIMYD (MUOPOIMCIIIaSHUD.

7. Crnoco® 1momaBJIeHMS  aKTHMBHOCTHM  pellelTopa aKTUMBUHOBOM
pelenTopronobHoOM KMHAa 3H 2 (ALK-2) N cyOwmeKTa, BKJIOY AN
BBeIeHUE CyOBeKTY TepalleBTUUYEeCKU 20PeKTUBHOTO KOJIMUeCcTBa

bapMalleBTMUECKOM KOMIIO3MUMM I10 II.2.

8. Crocof® JieueHMS pPacCTpoMcTBa WM 3adojieBaHMsa, BHOPAHHOTO
ns TeTepOTONNUYEeCKON occudmKalmm W npoTrpeccupyoimen
occupnIMpyoIen dubpommucriiasmm, BKJIIOY a0 BBeIeHMe CYOBEKTY
TepalleBTUUeCKHU 20beKTUBHOTO KoJIMUecTBa bapMalleBTHUUECKOM
KOMIIOBULIUM IO II.2.

9. Crnoco® 1o 1.8, TI'Ie PaccTpOMCTBO MOpelcTaBjsgeT cobou
TeTepPOTONINUECKYID OCCUIUKAIINIO.

10. Cmoco6 1mo 1.8, TI'Ie paccTpoMCTBO MHOpelcTaBjsgeT cobomn
IPOTPECCUPYRIYD OCCHUIUIMPYIYR (MOPONMCILIA3NL.

11. [IpuMeHeHVe COeIVMHEeHN A rio m.1 oJidg JleueHn4d

TeTepOTONNUECKON OCCHUOMKALIMKM WM [IPOTPeCcCHUpylIel OoCCUOMUMPYRIen

dmbOpoOOUCIIIIa3UA .
12. [IpuMeHeHVe coeIMHeHUS 10 m.1 oJidg IIOJIyUYeHM A
JIEKapCTBEHHOTO npenapaTa ojig JeueHMn A TeTepoTONINUYEeCKOMN

occubMraIMM MM TIpOoTpeccupybmel occubmuypynmer OMOpOaMCIIa3un.
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13. IIpuMeHeHMe OdapMalleBTUUECKOV  KOMMIO3UIMM II0 II.2 §OJI4g
JIeUueHns TeTepoTONIMUEeCKOM oCCHUUKaLUM VI IpoTpeccupyren
occupmMpyRmen ¢orudbpoaMCIlIa3nun.

14. IIlpuMeHeHMe OdapMalleBTUUEeCKOM KOMIO3UIMM IO II.2 OJI4g
IIOJIYUEHMS JIeKapCTBEHHOTO IpelapaTa OJa JieueHUd TeTepOoTOolInUeCKOM
occubMraluy WM NPOTPecCHUpylllel occudmumpynmer GuOpOOMCIIIa3UMA .

[To moBepeHHOCTH
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BE€Ch JOKYMCHT
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«T» - Gonee no3nHUI ZOKYMEHT, OnyONMKOBAHHLIA AOC/E AAThl NPHOPUTETA U
NIPUBEACHHBII JUIA NOHMMaHHA H300pEeTEHNA
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«Y» - JOKyMeHT, uMeromuil Hanbonee 61M3K0E OTHOLIEHHE K MPEAMETY MOHCKa,
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eBpa3HiiCKOl 3a9BKH WITH NOCTIE Hee

«O» - JOKYMEHT, OTHOCAIUMMICA K YCTHOMY PacKPHITHIO, IKCIIOHHPO-
BAHHIO H T.A.
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