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OIIMCAHUE U30BPETEHUA
2420-572824EA/018
IT'ETEPOBMIIUKIMYECKHUE AMHU/Ibl KAK HHI'HBUTOPBI CD38
OBJIACTb TEXHUKHU
Hacrosimee nzo0pereHne OTHOCUTCS K TeTepOOMLIMKIMYECKUM aMUAAM U POJICTBEHHBIM
COEIMHEHUSIM, KOTOpbIe sIBJIsItoTCs HHruouTopamu CD38 u nmpuMeHNUMBI P JIEYEHNUHN paka.
YPOBEHb TEXHUKH

CD38 (xmacrep nuddepeHunpoBku 38) sBisiercss wWieHOM cemerictBa AJ[D-
pHOO3MIIIIMKIIA3, KOTOPbIE IMHUPOKO SKCIPECCUPYIOTCS HA TOBEPXHOCTH MHOTHX THUIIOB KJIETOK U
OTBETCTBEHHBI 3a Jerpajalnto HukoTuHamunaaeHnaaunykieoruna (HAJ["). CD38 snepsbie Obut
OXapaKTEePU30BaH KaK MOBEPXHOCTHBIN AaHTUT'€H HA UMMYHHBIX KJIETKaX KaK Mapkep aKTHUBALHH,
pacroNo’keHHBIN Ha IUIa3MaTHYeCKOW MeMOpaHe M Ha MeMOpaHax BHYTPUKJIETOYHBIX OpraHesul
(Quarona, V., u op. Cytometry B Clin Cytom 84(4): 207-217 (2013)). CD38 uenoBeka cOnepKHUT
300 aMUHOKHMCIOTHBIX OCTAaTKOB, BKJIOYAIOIUX KOpPOTKuH N-KoHIEBOH (parmeHr,
OJTHOIIPOXOAHYIO TpaHCMeMOpaHHy crnupaib U C-koHLEBOH kartamutudeckuit nomeH. CD38
00BbIMHO KaccuuuupyeTcst Kak MeMOpaHHbIN Oenok Tuna II; ogHako Takke coodLIanoch, 4To OH
cymecrByer B opuenTauuu tuna Il (Zhao YZ u op. Biochim Biophys Acta 1853(9): 2095-2103
(2012)). CD38 npespamaer HAI* B AJ1®-pubozy (AJIDP) nnu nuxnuaeckyo AJIOP (nAADP)
u HukotuHamun (Chini EN u op. Trends Pharmacol Sci 39(4): 424-436 (2018)). Xors HAL*
IpU3HAaH OCHOBHBIM cyOcTparom it CD38, Takike U3BECTHO, UTO OH MMEET JIpyrue cyOcTparsl,
TaKHe KaKk HUKOTHHaMuaaneHnHauny kieotuapochar (HAJIDP™) 1 HUKOTHHAMUAMOHOHY KJICOTU/
(HMH"). ITpu Hexotopbix ycnoBusix CD38 Takke MOXKET KaTaIu3UpOBaTh PEAKIIMH OCHOBHOTO
obmena ¢ Temu ke cyocrparamu (Preugschat, F u op. Arch Biochem Biophys, 479: 114-20 (2008)).
Oror CD38-3aBucumbiii  merabommsm HAJL® perynupyeT ypOBHH BHEKJIETOYHBIX U
BHYTPHUKJIETOYHbIX MeTaboauTOB, BHyTpHKIeTouHoro Ca’" W myTH mepemayd CHUrHaja
(Horenstein, AL, u# op. Oncoimmunology 2(9): 26246 (2013)); Chini EN u op. 2018). CD38
Takke (PYyHKIMOHUPYET KaK PEeLenTop, a pelenTopHo-InranaHas aktuesHocTh CD38 perynmupyer
pa3BUTHE, AKTUBALUIO U TU((GEPEHIINPOBKY MHOKECTBA TUIIOB UMMYHHBIX KJieToK (Quorona B u
op. 2013), a CD31/PECAM-1, xak coobmaercs, sinsiercs nurasaom st CD38 (Deaglio S, J
Immunol, 160: 395-402 (1998)).

CD38 BeimosHsieT pa3andHble (PU3NOJOTHYECKUe (PYHKLINH, U XapaKTEPUCTHKA MbIIIEH C
HokayToM CD38 (KO) nposicHuia pa3iudHbie poJiv, KOTOpbIe urpaet 3ToT Oeok. Mpimu CD38
KO xapaktepu3yroTcsi 3HAUYUTENIbHBIM CHIDKEHHEM YpoOBHS >HAoreHHoro nAJI®P Bo Bcex
MPOAHATM3UPOBAHHBIX TKaHSX/OpraHax, kpome rojiopHoro mosra (Partida-Sanchez S u dp. Nat
Med, 7: 1209-16 (2001); Ceni C u op. J Biol Chem 278(42): 40670-40678 (2003)) B octpoBkax
MOKENTy 1oYHOM kene3bl noTtepst CD38 yxynamaer WHAYUUPOBAHHYIO TIIFOKO30H MPOAYKIHEO
uAJI®P, suyTpuknerounsiii Ca?" u cekpeunro uncynuna (Kato J u op. J Biol Chem, 274: 1869-
72 (1999)). CD38 KO Taxke HapylmaeT HHAYIUPOBAHHOE ALIETHIIXOIMHOM HakoruieHue uA PP
B ALIMHAPHBIX KJIETKAX, YTO MPUBOAUT K 3aMETHOMY M3MEHEHHUIO NMAaTTEPHOB MepeIady CUTHAJIOB
Ca?" (Fukushi Y u dp. J Biol Chem, 276: 649-55 (2001)). AnanorinaabiM 00pa3oM ObLIO MOKA3aHo,



yro B Helirpodminax nponykuust tAJIPP perymupyer kak BbICBOOOXKIEHHE BHYTPUKJIIETOUHOTO
Ca?", tak u mpurok BHekjerounoro Ca’* BO BpeMmsi XeMOTaKCHCa M HeoOXOomuma Iisi
OakTepuanpHOro KiaupeHca in vivo (Partida-Sanchez S u# op. Nat Med, 7: 1209-16 (2001)). ¥
mpieir CD38 KO Taxke oOHapykuBarOTCs Apyrue nedekTbl, B TOM 4YHCIE HapyLICHHE
oOpasoBanus u pyHKIMK ocreoknactoB (Sun L u op. FASEB J, 17: 369-75 (2003)), usmeneHnue
peakuuu npixarenpHbix nyTteil (Deshpande DA u op. Am J Respir Cell Mol Biol, 32: 149-56
(2005)), HapyiieHue mepeHoca ASHAPUTHBIX KJIETOK M CHIDKEHHE T'YMOPAJIbHOTO MMMYHHOTO
orBera (Partida-Sanchez S u Op. Immunity, 20: 279-91 (2004)), wunHruOmposaHue
CTUMYJIUPOBAHHOTO alib(ha-aipeHopeenTopamMu cokparenus aoptel (Mitsui-Saito M u dp. J Vet
Med Sci, 65: 1325-30 (2003)), u runeprpodus cepaua (Takahashi J u op. Biochem Biophys Res
Commun, 312: 434-40 (2003)). DOtu paHHBIE SICHO MAEMOHCTPHPYIOT pa3zHOOOpa3Hble
Ounonornyeckue ponu, koropele urpaer CD38.

Oxcnpeccuss CD38 Ttakke Obla CBsi3aHa € HMMMYHOCYIIPECCUBHBIMU  (PYyHKIUSAMU
perymaropubix  T-knmerok (Treg), omnyxoneaccoumupoBaHHbIx MakpodaroB (TAM) wu
CymnpeccuBHBIX KieTok muenouanoro npoucxoxaenus (MDSC) (Feng X u op. Clin Cancer Res
23(15): 4290-4300 (2017); Krejcik J u op. Blood 128(3): 384-394 (2016); Chevrier S u op. Cell
169(4): 736-749 €718 (2017); Levy A Neuro Oncol 14(8): 1037-1049 (2012)). Knetku Treg CD38
KO wupesBpvaiiHo uyBcTBUTENbHBI K HAJ[*-mHAynMpoBaHHOW ruOenu KIETOK u3-3a HX
HecriocobHocT notpednsite HAJL™ (Chen J u op. J Immunol 176(8): 4590-4599 (2006); Hubert,
SB u op. J Exp Med, 207: 2561-8 (2010)). 1 naobopor, Treg ¢ BricOKO# dkcmpeccueit CD38
SIBJIIIOTCST OOJiee TIOAABJISIOLIMMHU, Y€M JPYTHe MOIAMHOXKECTBa ¢ Oojiee HU3KOM SKCIpeccueit
CD38 wu 6e3 Hee (Krejcik # op. 2016; Patton DT u op. PLoS One 6(3): €17359 (2011 r.)). Touno
tak ske MDSC ¢ B conepykannem CD38 obmamaror OoJiblieil CrioCOOHOCTBIO MOAABJISATD
akTUBUpOBaHHbIE T-kjeTku. AKTUBHOCTh Takux MDSC ¢ BeosmMm conepskannem CD38
CHOCOOCTBOBaJIa POCTY OIYXOJW MHUINEBOAA Yy MbImel, 3(pdexr, KOTopblii MOXHO OBLIO
uHruouposats O6nokanoit CD38 (Karakasheva TA u dp. Cancer Res. 75(19): 4074-4085 (2015)).
Oxcnancust pyHkuroHanpHbix CD387 MDSC Takke ommcaHa NPU KOJOPEKTAbHOM pake,
ocobeHHO y OonpHBIX, paHee mojyuasmux tepanuto (Karakasheva TA u op. JCI Insight 3(6)
(2018)). Ilomxompl MIMPOKOHW CHUCTEMHOW HMMMYHOJIOTUM  BbISBIIM  CBsisb  CD38-
SKCIIPECCUPYIOMINX OMyXoJe-uHPMIbTpUpyomux suMdorutos (TIL) ¢ mIoXum nporao3om npu
CBETJIOKJIETOYHOM T04YeyHO-KiIeTouHOM pake (ccRCC) u paHHEW aJeHOKapLIUHOME JIETKHX
(Chevrier S u dp. 2017, Lavin Y et al. Cell 169(4): 750-765 €717 (2017)). bputo ycTaHOBIIEHO,
yro npu ccRCC CD38 koskcnpeccupyeTcsi ¢ APyTrUMHU MapKepaMu UCTOLEHus T-KIeTOoK, Torna
KaK TpPHU aJIeHOKAPIIMTHOME JIETKOro KieTku Treg ¢ B™ ypopuem CD38 Opum oboramieHs! B
mukpookpyskenun omnyxomu (TME) (Chevrier S u dp. 2017; Lavin Y u op. 2017). Bricokas
koskcnpeccust CD38 u CD101 wa TIL B omyxoneBoil TKaHH KOppeNUpoBaja C IUIOXOH
BbDKHBAEMOCTBIO TTALIMEHTOB C PAKOM TOKENY NOUHOM kene3bl (Zhang M u op. Immunol Invest,
48: 466-79 (2019)). MccnenoBanue nmonyJsIMUA UCTOIIEHHBIX T-KJIETOK Y JFOEH C XPOHHUECKOH
uHQpeKIHen 1 pa3TUIHbIMU BUIaMu paka onpenenuio CD38 kak mapkep uctorenus T-KIeTOK, U

NPUCYTCTBUE TAKUX HCTOLICHHBIX T-KJIETOK ObUIO CBS3aHO ¢ Ooiee TsDKeIbIM 3a00JIeBaHHUEM,



Bb3BaHHBIM BYU-undexnueit u nuchynkumeii TIL npu pake nerkux (Bengsch B u op. Immunity
48(5): 1029-1045 1025 (2018)). CD38 Takke omnpemeimsier  MeTabONIUYECKYIO
npucnocoOieHHocTh T-KiIeToK, a nHrnouposanue skcnpeccun CD38 Ha T-kieTkax akTHBHPYET
HAJl® un aktuBupyer T-kieTku, cmnocoOCTBysl TNIyTaMHUHOJNHM3Y, YCWJIMBAS OKHCIHTEIbHOE
bochopunrposanne u usmMeHsst MUTOXOHApHanbHY0 auHamuky (Chatterjee S u# dp. 2018). Oto
UCCIIEIOBAaHNE  JOMOJHHUTENBHO  MPOAEMOHCTPUPOBANO, 4To  HHruOupoBanme CD38
IpeaoTBpalIaeT ucToleHne T-KIeTOK U TeM caMbIM NOBbImaeT 3¢h(GeKTHBHOCTD anonTHBHOMN T-
knerounoii Tepanun (Chatterjee S u dp. Cell Metab 27(1): 85-100 €108 (2018)).

Pons CD38 B OHKOreHe3e M MONABICHUH UMMYHHTETA SIBJSIETCS aKTUBHON OOJACTBIO
UCCJIEOBaHUI, TMpPU 3TOM MHOTOYHUCJIEHHBbIE uccienoBaHus cesasbiBator  CD38 ¢
nporpeccupoBaHueM onyxonu. beuto nokasano, uro CD38 cnocoOGcTByeT pocTy KJIETOK paka
IIeWKU MAaTKHU 3a CUET CHIDKEHHSI YPOBHS aKTUBHBIX (POPM KHUCIIOPO/ia U MHIMOMPOBAHUS arlonTo3a
(Liao S u op. Mol Carcinog 56(10): 2245-2257 (2017)), u noreps CD38 B kierkax
alleHOKApLIMHOMBI JIETKOTO 4YeJIOBeKAa WHruOMpoBajia pPOCT KIETOK, HHBA3WKD U POCT
KCeHOTpaHCIuanTata y roneix mbiei (Bu X # dp. Carcinogenesis 39(2): 242-251 (2017)).
Mpiuu CD38 KO Gonee ycToHUMBBI K POCTY OINMyXOJH, ¥ OBLIO MOKa3aHO, 4TO OHU 3(pdekTuBHO
orToprarot onyxonu MeiraHoMmel B16-F10 (Baruch BB u dp. Oncotarget, 9: 31797-811 (2018)).
Touno Tak e Bo3zeiicTBue Ha skcnpeccuro CD38 wnn ero aktusHocTh B TME mHrnouposano
IPOTrpeCcCUpOBaHE TIIMOMBlI U YBEJIUYUBAJIO IMPOAOJDKUTEIBHOCTh JKU3HU MBILIEH C TIIMOMOMN
(Blacher E u op. Int J Cancer 136(6): 1422-1433 (2013)). CD38 Taxxe OblT uAeHTUPHULIMPOBAH
KaKk OMoMapkep arpeCcCHBHOTO JIOKAJIM30BAHHOTO paka MpeacTaTeibHoM skeje3nl (Sahoo D u op.
Oncotarget, 9: 6550-61 (2018)).

HenaBuue uccnenoBanms usydanu ponb CD38 B kackame 3KTO(QEpPMEHTOB, KOTOPBI
reHepupyer UMMyHoaenpeccuBHbiil aneHo3ud u3 HAJ[*. B nononnenue k CD38 »ToT Kackan
BKJIIOYAET OSKTOHyKJeoTuaHyro mupodocdarasy/dpochonuscrepasy 1 (ENPP1) wu  5'-
skronykineoruaasy CD73. CD38 renepupyer AJI®P, xotopeiii nanee rugponusyercs ENPPI ¢
obpazoBanneM AM®, a mocnenyrouiee npespamenne AM® B aneHo3uH perymupyercst CD73
(Ferretti E u op. Immunol Lett 205: 25-30 (2019)). DTOT HeKaHOHMUYECKUH MyTh 0Opa30BaHUs
aJieHo3MHa, KoTopbiil onupaercs Ha CD38, nmpoucxonut HezaBucumo ot AT® u odxomut CD39
(Horenstein AL # dp. 2013), urpaet Ba;KHYI0 poJib B CO31aHUH UMMy HocynpeccusHoro TME, npu
KOTOPOM YMHUparomiie KieTku odecnieunBatoT HAJI®, KOTOpBIN B KOHEYHOM UTOTe MpeodpasyeTcs
k anenosuny (Haag F u op. Purinergic Signal 3(1-2): 71-81 (2007); Zhu Y u op. Pharmacol Ther
200: 27-41 (2019)).

Kpome Toro, HemaBHee MCCIIEIOBAHUE IMOKA3aJI0, YTO PAKOBBIE KJETKH NPUOOPETArOT
yCTOHYMBOCTh K MHTHOUTOPaM MMMYHHBIX KOHTPOJIBHBIX TOYEK, KOTOpPbIE HALeNIeHbl Ha OeJoK
3anporpaMMHUpoBaHHON kietouHol cmepTtu 1 (PD-1) mwnm ero murang (PD-L1) mocpencrsom
axtuBuzauyu CD38, koropeiii 6nokupyer pynkiuo CD8* T-kneTok nmyTeM nepenadn CUrHaJIOB
aneno3uHoBbIM perieniropoM (Chen L u op. Cancer Discov 8(9): 1156-1175 (2018)). brnokana
CD38 Bmocnencteuu  BoccTaHaBimBaia nponupepammro  CD8F  T-kneTok, CEKpemnuro

MNPOTHUBOOIYXOJICBBIX LUTOKMHOB W HIHUTOTOKCHUYCCKHE cBoiicTBa. llaronormyueckuii aHan3



00pa3loB paka JErKOro BBIIBWJ TOJOXKUTENIbHOE HMMYHOTHCTOXHMHUYECKOE OKpAIIMBAHUE
omyxojeBbix kjeTok Ha CD38 B 15-23% cnydaes, a OmnonH(popMaTUYECKU aHAN3 HAOOPOB
JAHHBIX TAIMEHTOB C HEMEJIKOKJIETOUHbIM pakoM Jjerkoro (HMPJI) m menaHOMOIH BBISBIII
CHWIIbHYI0 Koppessinuo mexkay skcnpeccueit CD38 u Bocnanennsim TME (Chen L # op. 2018).

CD38 sBnsiercs OOHUM U3 OCHOBHBIX (DEPMEHTOB, OTBETCTBEHHBIX 32 BO3PACTHOE
camwkenne HAJI, koropoe npoucxonut y mutekonuraroumx (Hogan KA u dp. Front Immunol 10:
1187 (2019)). Mpimu CD38 KO mocTOsTHHO 3alUIIEeHBI OT 3TOr0 MPOrpecCupyouero nedunmra
u Bo3pacTHOl Metadommueckoit nuchyukuuu (Camacho-Pereira J u# op. Cell Metab, 23: 1127-39
(2016)). HMuaruduposanue CD38 Ttaxke oOpamano BemsATh Bo3pacTHoe cHukeHne HAJL™ u
yJIy4IIaO HEKOTOPbIe META00INYECKNE, CTPYKTYPHBIE U MOJIEKY JIIPHbIE OCOO€HHOCTH CTapEHHS
y XPOHOJIOTHUECKU CTapbIX H nporepounHsix Mbimeil (Camacho-Pereira J # op. 2016). Mpim
CD38 KO Taxke 3alUIIEHbl OT BBI3BAHHOIO [METON OXXHUPEHHs, CTeaTo3a MEe4YeHH U
HETepeHOCUMOCTH TUIFOKO3bI U3-3a MOBBIIIEHHOT0 pacxoaa sHepruu (Barbosa MT u np. FASEB J
21(13): 3629-3639 (2007)).

CD38 sBisieTcst MapKepoM KJIETOYHOM MOBEPXHOCTH JJII MHOXKECTBEHHON MUEJIOMBI, U
5TH KJIETKH 0COOEHHO BOCTIpUMM4YHBHI K uctouieruto CD38, mostomy CD38 npencrasnser codoit
TMOJIE3HYIO TePANEBTUUECKY 0 MUIIEHb JJIsl TOTO 3JI0KaueCTBeHHOro HoBooOpazosanus (Chini EN
u 0p. 2018). KinnHuueckre NCIbITAHMUS TIOKA3aJId, YTO aHTHUTeNa, HatesneHHble Ha CD38, ocobeHHo
3¢ ¢eKTHBHBl y MALMEHTOB C pPeLHIUBHPYIOLIe/pedpakTepHOH MHOXKECTBEHHOH MHEIOMON
(Frerichs KA u op. Expert Rev Clin Immunol, 14: 197-206 (2018); van de Donk NWCJ u op. Front
Immunol, 9: 2134 (2018)), a antu-CD38 maparymyma® Obu1 omoOpeHo FDA nnst nedenus
MHOKeCTBEHHON MuenoMmbl. Heckonbko apyrux tepamneBTuueckux aHtuten npotus CD38 B
HACTOsIIIEe BPEMSI HAXOAATCS B CTAIUU KJIMHUYECKOH pa3pabOTKH JUIst JIEYEHUS] MHOKECTBEHHOMN
MUEJIOMBI U APyTux BUAOB paka (van de Donk NWCJ 2018).

Jlureparypa u300MIIyeT CChIUTKAMH, COOOIIAFOIIMMH O MOTEHIUATBHBIX TEPANEBTUYECKUX
NPEeUMyLIeCTBaX UHIMOMPOBAHUS aHOMAJIbHOW 3Kcnpeccnu win aktuBHOcTH CD38. Hampuwmep,
crenyrolre 3a00JieBaHUs XapaKTePU3YIOTCS aHOMAJTbHOM SKCIpeccHel min akTuBHOCThEO CD38:
HEMEJIKOKJIETOYHBIH PaK JIEFKOro, MEJTaHOMA, BUIBI paka, MOANAOIIHECS W/WIH PE3UCTCHTHBIE
JICYEHHUIO Tepanueldl UMMYHHOW KOHTPOJIbHOW TOYKH, a TaKXKe aJ€HO3MH3aBHCHUMBIC OIMyXOJH
(Chen L u op. «CD38-mediated immunosuppression as a mechanism of tumor cell escape from
PD-1/PD-L1 blockade.» Cancer Discov. 8, 1156-1175 (2018)); pak yierkoro (aaeHOKapLuHOMA)
(Bu X u dp. «CD38 knockout suppresses tumorigenesis in mice and clonogenic growth of human
lung cancer cells.» Carcinogenesis 39, 242-251 (2018)); pak wmeiiku matku (Liao S u op. «CD38
enhances the proliferation and inhibits the apoptosis of cervical cancer cells by affecting the
mitochondria functions.» Mol. Carcinog. 56, 2245-2257 (2017)); rmuoma (Blacher E u op.
«Inhibition of glioma progression by a newly discovered CD38 inhibitor.» /nt. J. Cancer 136,
1422-1433 (2015)); xonopekranbublil pak (Karakasheva TA u dp. “CD38" M-MDSC expressing
characterizes a subset of advanced colorectal cancer patients.” JCI Insight 3, 1-8 (2018)); pak
numieBona (Karakasheva TA # dp. «CD38-expressing myeloid-derived suppressor cells promote

tumor growth in a murine model of esophageal cancer.» Cancer Res. 75, 4074-4085 (2015));



CBETJIOKJIETOYHBIN oYeuHO-KiIeTouHbli pak (Chevrier S # dp. «An immune atlas of clear cell renal
cell carcinoma.» Cell 169, 736-749 (2017));, pax mpencrarenbHOil xene3wpl (Sahoo D u odp.
«Boolean analysis identifies CD38 as a biomarker of aggressive localized prostate cancer.»
Oncotarget 9, 6550-6561 (2018)); treg-undunsrpuposannsie onyxonu (Lavin Y # dp. «Innate
immune landscape in early lung adenocarcinoma by paired single-cell analyses.» Cell 169, 750-
757.e15 (2017)); Onyxonu, napunsrpupoanHele MDSC (Karakasheva TA # op. “CD38" M-
MDSC expressing characterizes a subset of advanced colorectal cancer patients.” JCI Insight 3,
1-8 (2018)); BUY/CIIM/ (Bengsch B u op. «Epigenomic-guided mass cytometry profiling reveals
disease-specific features of exhausted resource epigenomic-guided mass cytometry profiling
reveals disease-specific features of exhausted CD8 T cells.» Cell 48, 1029-1045 (2018));
anontuBHas T-knerounas Ttepanus (Chatterjee S u dp. «CD38-NAD™ axis regulates
immunotherapeutic anti-tumor T cell response.» Cell Metab. 27, 85-100.e8 (2018)); pax
NoJKey 1OYHOH skene3bl (Zhang M u dp. «Prognostic values of CD38"CD101"PD17CD8* T cells
in pancreatic cancer.» Immunol. Invest. 48, 466-479 (2019)); u maoxectBerHast muesioma (Chini
EN u 0p. «The Pharmacology of CD38/NADase: An Emerging Target in Cancer and Diseases of
Aging.» Trends Pharmacol. Sci. 39, 424-436 (2018)).

ITonBoxst UTOT, MOKHO CKa3aTh, YTo CD38 siBnsieTcss MHOrO(y HKLIIMOHATIBHBIM (PepMEHTOM
Y CUTHAJIbHBIM PELIENTOPOM, KOTOPBI HIPAeT BAXKHYIO POJIb B IPOTPECCUPOBAHNUH PaKa, CO3AAHUH
ummyHocytnpeccuBHoro TME, merabomnuueckoil mpucnocoOaeHHOCTH T-KIETOK U MOAYJISILUA
yposaeit HAJI™ npu crapernu u apyrux Gpu3HoNornueckux cocrosiausax. Murnduposanune CD38
NPU PA3IMYHBIX OOJIE3HEHHBIX COCTOSIHUSIX, BKJIFOUYAsi POCT OIMYXOJIH, YKe MPOAEMOHCTPHPOBAIIO
KJIMHUYECKHE  MEPCIEeKTUBbI, a pa3paboTka  CUJIbHOIEWCTBYIOIIMX U CEJIEKTHBHBIX
HU3KOMOJIEKYJIIPHBIX HHTHOMTOPOB CO3MACT TEPANEBTUYECKUE BO3MOKHOCTH Uil JAPYTHX
COCTOSIHMH, XapaKTEepPU3YIOIIUXCS AaHOMAJIbHOW JKCmpeccuel wuianm akTuBHOCThIO CD38.
CoenuHeHMs, KOMITO3MLIMM M CHOCOOBI, OMHCaHHbIE B HaHHOM JOKYMEHTE, T[OMOIYT
Y IOBJIETBOPUTH 3TH U APYTHe MOTPEOHOCTH.

KPATKOE OIUCAHHUE CYIIHOCTHU U3OBPETEHUA

B nanaOM M300peTeHnn npeanoxkeHo coenunenne @opmysl I:

HN—(L),—Q

I

nin €ro q)apMaLIeBTI/ILIeCKI/I npuemjieMast COJIM, rA€ COCTABHBIC YAdCTU OMNPEACIICHBI B
AaAHHOM NOKYMECHTE.

JanHoe wu300peTeHne TakXKe HampaBlIeHO Ha (PapMAEBTUYECKYI) KOMITO3ULIHIO,
cozmepxkamyto coenuHenne Popmyinel I mnm ero ¢dapmaneBTHUECKH NMPUEMIIEMYIO COJIb U IO

MeHbIIEeH Mepe OnuH (papMaeBTUIECKH MTPUEMIIEMbIH HOCUTENb.



JlanHOe M300peTeHne Takke HampaBiIeHO Ha criocod mHruoOupoBanus ¢ynkiun CD38
nyteM npuseneHus B KoHTakT CD38 ¢ coenunennem @opmynsl | wnm ero dapmaneBTHUECKH
MIPUEMIIEMON COJIBIO.

JlanHoe n300peTeHre Tak:Ke HapaBJIeHO Ha Crioco0 JiedeHust 3a00JIeBaHMsI, CBSI3aHHOTO C
AHOMAJIbHOM aKTHUBHOCTBbIO unM skcnpeccuein CD38, myTtem BBeAeHMs] TepaneBTUYECKU
s¢pexkTuBHOrO KonmmuecTBa coeauHeHus Popmyisl I mmm ero apmaneBTHUECKH MPHEMIIEMOM
COJIM NALMEHTY, HY KIAIOLEMYCsI B TOM.

JlanHOe wn300peTeHHne MOMOJHUTENbHO HAMNPABIEHO HA COECAUHEHHE II0 JaHHOMY
n300peTeHNI0 Wi ero (¢apMaleBTHYECKH NPUEMIIEMYIO COJIb U NPUMEHEHHs B JICYEHUU
3a00neBaHusl, CBA3aHHOIO C aHOMAJIbHOM aKTMBHOCTBIO Win 3kcnpeccuert CD38.

JlanHOe M300peTeHNe NOMOJHUTENBHO HANpPaBJIEHO HAa NPUMEHEHHE COEOUHEHHUS I10
JAHHOMY M300pETeHHI0 WIN ero (papmMauneBTUYECKH NPUEMIIEMON COJNM TNPH H3TOTOBIIEHHU
JIEKAPCTBEHHOI'O CPEACTBA [JIsl IPUMEHEHUs B TEPAIuu.

KPATKOE OITUCAHHUE I'PAOUYECKHUX MATEPHAJIOB

@ur. 1A npencrasisier coboii rpaduk koHueHrpaunu HAJI™ B ceneseHke B OIMH MOMEHT
BPEMEHHU NOCJIE€ BBEICHUS PA3INYHBIX KOJU4ECTB coennHenus [Ipumepa 7.

@ur. 1B mnpencraBnser coboii rpaduk koHuentpaimu HAJ[™ B meueHn B OmHOM
BPEMEHHOH TOYKE MOCJIe JO3UPOBAHNSA Pa3INUHbIM KoauuecTBoM [Ipumepa 7.

@ur. 2A mnpexncrasiser coboil rpapux koHuentpauun HAJ[® B medeHn B opmHOM
BPEMEHHOH TOUKe MOCJIe JO3UPOBAHMS Pa3IMUHbIM KonnuecTBoM [Ipumepa 7.

@ur. 2B mnpencrasnsier coboii rpaduk konueHtparmu AJIPP B meyeHu B OIHOMU
BPEMEHHOH TOUKE MOCJIe JO3UPOBAHMS Pa3IMUHbIM KonnuecTBoM [Ipumepa 7.

@ur. 3A npexacrasisier coboii rpaduk koHueHtpauuu HAJ[® B ceneseHke B OIHOMU
BPEMEHHOH TOUKe MOCJIe JO3UPOBAHMs Pa3IMUHbIM KoinuuecTBoM [Ipumepa 115.

@ur. 3B mnpexacraBisier coboit rpaduk koHuentpaumun HAJ[® B meueHm B OIHOMU
BPEMEHHOH TOUKe MOCJIe JO3UPOBAHMs Pa3IMUHbIM KonudecTBoM [Ipumepa 115.

@dur. 4A npexacrasisier coboi rpaduk koHneHtpauuu HAJ[™ B ceneseHke B OIHOMU
BPEMEHHOH TOUKE MOCJIe JO3UPOBAHMs Pa3IMUHbIM KonudecTBoM [Ipumepa 191.

@dur. 4B mnpexncraBisier coboit rpaduk koHuentpaumun HAJ[® B meueHm B OIHOMU
BPEMEHHOH TOUKE MOCJIe JO3UPOBAHMS Pa3IMYHbIM KonudecTBoM [Ipumepa 191.

@dur. SA npexncraBusier coboii rpaduk koHuentpauuu HAJ[™ B ceneseHke B OIHOMU
BPEMEHHOH TOUKe MOCJIe JO3UPOBAHMS Pa3IMUHbIM KonudecTBoM [Ipumepa 195.

@ur. SB mnpexacraBisier coboit rpaduk koHuentpaumun HAJ[® B meueHm B OIHOMU
BPEMEHHOH TOUKE MOCJIe JO3UPOBAHMS Pa3IMYHbIM KonudecTBoM [Ipumepa 195.

@dur. 6A npexacrasisier coboii rpaduk koHueHtpaunu HAJ[™ B ceneseHke B OIHOMU
BPEMEHHOH TOUKE MOCJIe JO3UPOBAHMS Pa3IMYHbIM KonudecTBoM [Ipumepa 189.

@dur. 6B mnpexncraBisier coboit rpaduk koHuentpaumun HAJ[® B meueHm B OIHOMU
BPEMEHHOH TOUKE MOCJIe JO3UPOBAHMS Pa3IMYHbIM KonudecTBoM [Ipumepa 189.

@ur. 7A npexncrasusier coboii rpaduk koHueHtpauuu HAJ[™ B ceneseHke B OIHOU

BPEMEHHOH TOUKE MOCJIe JO3UPOBAHMs Pa3IMYHbBIM KonudecTBoM [Ipumepa 193.



@ur. 7B mnpexncraBusier coboil rpaduk koHuentpaumun HAJ[T B meueHm B OIHOMU
BPEMEHHOH TOYKE MOCJIe JO3UPOBAHMS Pa3IMYHbIM KonudecTBoM [Ipumepa 193.

@ur. 8A npexncraBisier coboii rpaduk koHnentrpauuu HAJ[™ B ceneseHke B OIHOMU
BPEMEHHOH TOUKE MOCJIE JO3UPOBAHMS Pa3IMYHBIM KonndecTBoM [Ipumepa 182.

@ur. 8B mnpexncraBisier coboit rpaduk koHuentpaumun HAJ[® B meueHm B OIHOMU
BPEMEHHOH TOYKE MOCJIe JO3UPOBAHMs Pa3IMYHbIM KonndecTBoM [Ipumepa 182.

@ur. 9A npencrasysier coboii rpapuk cpenHero oorema onyxonu B16-F10 y mbimei,
no3uposaHHbIX [Ipumepom 7.

@ur. 9B npexncrasisier coboit rpaduk cpenHero oobema omyxonu B16-F10 y mbimei,
nosuposaHHbIX IIpumepom 7 u antu-mPD-L1.

@ur. 10 npeacrasisieT coOoii rpad Uk MPOLEHTa BBLDKUBAEMOCTH MbILIEH ¢ omyXosbio B16-
F10, obpabareiBaembix antu-mPD-L1 (10 mr/kr), u obpabateiBaembix [Ipumepom 7 (300 mr/kr) B
koMOuHaumu ¢ aHTu-mPD-L1 (10 mr/kr).

@ur. 11A npexncrasnsier coboit rpaduk cpenHero odvema omyxonu MC-38 y mbimei,
no3upoBaHHbIX [Ipumepom 7.

@ur. 11B npencrasnsier codoii rpapuk cpeanero odwvema omyxonn MC-38 y mbimei,
nosupoBaHHbIX [Ipumepom 7 u antu-mPD-L1.

@ur. 12 npencrasisier coO0i rpad MK NPOLEHTa BBDKUBAEMOCTH MbIIIEH ¢ omyxoiibro MC-
38, obpabateiBaembIx [Iprmepom 7 (60 mr/kr).

@ur. 13 npeacrasisier codoit rpad ik mporeHTa BBLKUBAEMOCTH MbIIIEH ¢ 0myXoibio MC-
38, obpabateiBaembix antTH-mPD-L1 (5 mr/kr), u obpabarsiBaembix [Tpumepom 7 (60 mr/kr) B
koMOuHauuu ¢ aHTu-mPD-L1 (5 mr/kr).

®dur. 14A mnpencrasisier coboii rpaduk cpemHero odobema omyxonu Cloudman S91 y
MblILIEN, 103UpoBaHHBIX [Ipumepom 7.

®ur. 14B npexncraenser coboii rpaduk cpeaHero oobema omyxonu Cloudman S91 y
MBIIIEH, 1o3upoBaHHbIX [Ipumepom 7 n antu-mPD-L1.

@ur. 15 npencraBisier co0oi rpaguK MPOLEHTa BBDKUBAEMOCTH MBIIIEH C OMyXOJIBIO
Cloudman S91, obpabareiBaembix [Ipumepom 7 (60 mr/kr).

@ur. 16 npencraBisier co0oi rpaduK MPOLEHTa BBDKUBAEMOCTH MBIIIEH C OMyXOJIBIO
Cloudman S91, obpadateiBaeMbix anTH-mPD-L1 (5 mr/kr), u obpadateiBaembix [Tpumepom 7 (60
MI/KT) B KOMOUHanmu ¢ anTu-mPD-L1 (5 mr/kr).

HOAPOBHOE OIMCAHHUE CYINHOCTH U3OBPETEHHSA

JanHoe nzoOperenne oTHOCUTCs K nHrnoupyromemy CD38 coennnennto @opmys I:

HN—(L),—Q




WM ero (papMaleBTUIECKN PUEMIIEMON COJIH, TIE:

V npencrasnsier coboii N uimm CRY, rne RY npencrasnsier coboii H, ranoren unu Cjy

2
AJIKUJL,

W npencrasnsier coboit N unu CRY, rne RW mpencrasisier coboit H, ramoren wnu Ci4
AJIKUJL,

¢dbparmeHT, NpeaCTaBICHHBIN:
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Konbuo A npencrasinsier coboii S-4ieHHY 0 reTepoapuiIbHY IO TPYIITY, HMEIOLIYO 1, 2 riu
3 KoJbIeoOpasyoImux rerepoaromMoB, BbiOpaHHBIX U3 N, O u S, rae ykaszaHHas S-uyieHHas
rerepoapwibHasi rpynmna Kojpma A HeoOsi3aTenbHO 3amemeHa 1, 2 wid 3 3aMECTUTEISIMHU,
HE3aBHCHMO BBIOpaHHBIMU 13 rajioreHa u Ci.4 ajkunia;

kaxaeiii RN HezaBrucumMo BeiOpaH u3 rpymnsl, Bkirodaromeii H, Cy.4 ankuin, Ce.19 apui, Cs.,



LUKJI0ANKU, 5-10 uneHHslil rerepoapuii, Win 4-10 4aeHHbIA NeTepOLUKIOANKUI, TAE€ KaXKAbli
ykazanHbii Ci4 ankun, C,e ankenun, C, ankunmi, Cp ramorenankun, Cq.o apun, Css
uukiIoankmi, 5-10 uneHHblit rerepoapwn u  4-10 uneHHbIT retepounkioankui B RN
Heo0s13aTeNbHO 3amelneH 1, 2, 3, 4 uinn 5 3aMecTUTEISIMH, HE3aBUCHMO BBIOPAHHBIMH U3 TPYIIIIEL,
smouaromneit Cy, Cy-Ci4 anxun, ranores, Cig ankun, C, ankenun, C,e ankuami, Cig
rajjorerankun, CN, NO,, OR? SR2 C(O)RP, C(O)NR°RY, C(O)OR? OC(O)RP, OC(O)NRCRY,
C(=NR®)NRRY, NRCC(=NR)NR°RY, NR°RY, NRCC(O)RP, NRcC(O)OR2, NRCC(O)NRCRY,
NR¢S(0)RP, NR¢S(0),RP, NR¢S(0),NR°RY, S(O)RP, S(O)NRCRY, S(O),RP u S(O),NR°RY;

kaxabii RA, RB u RC He3aBucumo BeiOpaH u3 rpymnmbl, BKmovaromeii H, ramoren, Ciy
ankun, C,e ankenmn, C,q ankunun, C,¢ ranoreHankui, Cgio apui, Cs; nukmoankui, 5-10
YJIEHHBIH rerepoapuil U 4-10 4IeHHBIN IreTepOLUKIOANKII, I11e KKl ykasaHHbId C).4 anku,
Cy.6 ankenun, C,q ankunui, Ci ranorenankui, Ceq.o apui, Cs; mukioankui, 5-10 uieHHbIN
rerepoapui u 4-10 ueHHbli rerepounkioankui B RA, RB u RC neobsi3arensHo 3amemen 1, 2, 3,
4 unu S 3aMeCTUTENSIMHU, HE3aBUCHMO BbIOpaHHBIMU U3 rpy b, BKIodaroiiei Cy, Cy-C,_4 ankui,
ranores, C . ankun, Cy.¢ ankenun, C,.¢ ankunun, Cy.¢ rajorenankui, CN, NO,, OR?, SR2 C(O)R?,
C(O)NRRY, C(O)OR2 OC(O)RP, OC(O)NRCRY, C(=NR¢)NR°RY NRC(=NR¢)NR°RY NR°RY,
NRCC(O)RP, NR°C(0O)OR2, NRC(O)NRCRY, NR¢S(O)RP, NR¢S(0),RP, NR¢S(0),NR°RY, S(O)RY,
S(O)NRCRY, S(0),RP u S(O),NR°RY;

L npencrasnsiet coboii C;_4 amKUIEHOBBIN JIMHKED;

n paBHO O wu 1;

Q npexncrasinsier codoii H, Cy.o anmkun, C,. o ankenun, C,. o ankuaui, Cy. g raJoreHaIKuI,
Ce.10 apwi, Cs. 4 mukIoankui, S-14 ujaeHHbIH reTepoapt Ui 4-14 djeHHbIN reTepOnUKI0ATKILI,
rae ykaszanabiid Cy.jg ankui, C,.q o ankenwn, Cy.jo ankunui, Cy. o ragoreHankui, Ce. o apui, Cs.g
LUKJIOAKUJ, 5-14 ueHHbIH rerepoapui U 4-14 4eHHbIH reTeporkIoanki B Q HeoOs3aTeIbHO
3amerneH 1, 2, 3, 4 wiu 5 3aMeCTUTEISIMH, HE3aBUCUMO BBIOPAHHBIMU U3 TPYIIIbI, BKIFOYAIOIIEH
Cy!, Cy!'-Cy.4 anxun, ranoren, C. ankun, C,. ankenun, Cyq ankunmn, Cy¢ ranorenankun, CN,
NO,, OR2l  SR2  C(O)RPl, C(O)NRCR4 ~C(O)OR2 OC(O)RP  OC(O)NRCRIL
C(=NRCH)NRCIR4  NRCIC(=NRC¢H)NRCIR4 ~ NRe¢IR4l  NRCIC(O)RP!, NRCIC(O)ORal,
NRCIC(O)NRCIRYL, NRCIS(O)RP!, NRCIS(0),RP!, NRCIS(0),NRCR4  S(O)RPL S(O)NRCRIL
S(O),R" u S(O),NRC'RY rne ykazaunwii Cig ankun, C,e ankeHun u Cpg aJKMHHI
Heo0s3aTeNbHO 3aMeleH 1, 2 wiu 3 3aMecTUTENsIMU, He3aBUCHMO BhiOpaHHbIME 13 Cy!, CN, NO,,
ORal SRal C(O)RY!, C(O)NRCIR4! C(O)OR2!, OC(O)RP!, OC(O)NRC'R4! C(=NRe)NRCIR4L
NRCIC(=NReH)NRCIRA!  NRCR4 NRCSIC(O)RP!,  NRCIC(O)OR?2!,  NRCIC(O)NRCRIL
NRCIS(O)RPL,  NRCIS(0),RPL NRCIS(0),NR¢R4  S(O)RP!, S(O)NRCRY  S(O),R’!
S(O),NR¢IR4L;

rne Q He npencrasisier coboit H koraa n pasHo 0;

kaxxabii Cy He3aBUCUMO BbIOpaH U3 rpymmbl, BKIOUaromen Ce.1o apui, Cs.; LUKITIOATKHI,
5-10 unennblii rerepoapun M 4-10 YNEHHBIH TE€TEPOLMKIOANKUI, KaKABIH HEOOs3aTEeIbHO
3aMeIneHHbIi 1, 2, 3 win 4 3aMeCcTUTeNISIMU, He3aBUCUMO BIOPAHHBIMU W3 TPYTITIbI, BKJIFOYAIOIIEH

ranoreH, Cy.¢ ankun, C,.¢ ankennn, C,.4 ankuami, Cy.¢ ranorenankui, Ceq. o apun-C,_4 ankxun, Cs;
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uuknoankun-C,.4  ankwun, 5-10 unenssiii rerepoapun-C,, ankwn, 4-10 uneHHBIN
rereponukioankui-Cy4 ankun, CN, NO,, OR?, SR?2 C(O)RP, C(O)NR°RY, C(O)OR?, OC(O)R?,
OC(O)NRCRY,  C(=NR®)NRCRY NRCSC(=NR®)NR°RY, NRCRY NR°C(O)RP, NR°SC(O)OR?
NRCC(O)NRCRY, NRCS(O)RP, NR°S(0),RP, NR°S(0),NR°RY, S(O)RP, S(O)NR°RY, S(O),RP u
S(0),NRR¢,

kaxeiii Cy! He3aBUCHMO BbIOpaH U3 rpymbl, Biodaroieil Ce.1o apr, C;_7 UKITOAJKIIL,
5-10 unennbiii rerepoapus U 4-10 uNEHHBIH TeTEPOLMKIOANKUN, KaKABIH HEOOs3aTeIbHO
3amerneH 1, 2, 3 wiu 4 3aMeCTUTENSIMH, HE3aBUCHMO BBIOPAHHBIMH U3 TPYIIIBI, BKJIFOYAIOIICH
ranored, C,¢ ankmn, C,, ankenun, C,, ankunui, Cpe ramoreHankwi, Ce.o apun, Css
uukioankui, 5-10 uneHHbld rerepoapui, 4-10 unenHsiéi rerepoumkiaoankmi, Ce.io apui-Ciy
ankun, Cs.; nuknoankun-Ci.4 ankui, 5-10 unenHsni rerepoapun-Ciy ankui, 4-10 uneHHbIN
rereporukioankuna-Cy 4 amkun, CN, NO, OR2, SR2? C(O)RP2, C(O)NR®R% C(O)OR2,
OC(O)RP2, OC(O)NRC2R®, C(=NR¢?)NR?R¥ NRC2C(=NR®2)NR?R%¥, NR?R%?, NR>C(O)R"?,
NR2C(0)OR22, NR2C(O)NR?R¥, NR2S(0)RP2, NR2§(0),RP2, NR2S(0),NR?R42 S(O)R??2,
S(O)NRS?R%, S(0),R?? u S(0),NR2R%;

kaxaeii R2 RP) R R4, Ral RbI Rel Rdl Ra2 Rb2 R y R geszaBucuMmoO BbIOpaH U3
rpynmnsl, Bkmouaroweit H, Cy.¢ ankun, Cy.¢ ranorenankmn, C,.¢ ankermn, C,.q ankuaui, Ce. o apu,
C;.; uuknoankui, 5-10 uneHHbId rerepoapm, 4-10 unenHbI rereporukiaoankmi, Ce. o apui-Cy4
ankwi, Cs; nuknoankun-Ci4 ankwi, 5-10 unenHsni rerepoapmn-Ci.y ankuia u 4-10 uneHHbIN
rerepounkynoankmn-Ci.4 amkun, rae ykasanubelii Cg ankui, C, ankenun, C,e amkuaui, Ce.qg
apwn, C;; mukmoankwn, 5-10 yneHssii rerepoapui, 4-10 uneHnsi rerepouuknoankui, Ce.o
apun-Cy4 ankwmn, Cs; muknoankun-Ci.4 ankwi, 5-10 unenHbiii rerepoapun-Ci4 ankuia u 4-10
4jieHHbIH rerepouuknoankun-C, .4 ankua B R2 RP, RS, R4, Ral Rbl Rel Rdl Ra2 Rb2 Rz y RE2
HeoOs13aTeNIbHO 3amelneH 1, 2, 3, 4 uian S 3aMeCcTUTENSIME, HE3aBUCHMO BBIOPAHHBIMH U3 TPYIIIIHL,
srmovaroreit Cy?, Cy2-C.4 ankun, ranoren, Cy.4 ankui, C4 ranorenankui, C¢ raloreHaaKui,
Cy.¢ ankenun, Cyg ankunamia, CN, OR®, SR C(O)RP3, C(O)NRSR% C(O)OR», OC(O)R3,
OC(O)NRSRE, NRSRE, NRAC(O)RP3, NRBC(O)NRSRE, NRAC(0O)OR?3, C(=NR})NRSRE,
NRSAC(=NR)NRSRE, S(O)RP3, S(O)NRSRE, S(0),RP3, NR3S(0),RP3, NR3S(0),NR3R® u
S(O),NRR%;

v R° 1 RY BMecTe ¢ aToMom N, K KOTOPOMY OHM ITPUCOETUHEHBI, 00pasyroT 4-7 UIeHHY O
reTepPOLMKJIOANKIIBHYIO TPYIIy, HeoOs3aTeIbHO 3aMeleHHyo 1, 2 win 3 3aMeCTUTEINsIMHU,
HE3aBHCHMO BBIOPAHHBIMU W3 TPYMIIbI, BKIKOUaromen rajore, C;4 ankwi, C,.4 rajJoOreHa K,
CN, OR®, SR2* C(O)RY C(O)NRSR% C(0)OR2, OC(O)RP, OC(O)NRSR®E, NRSRE,
NRSAC(O)RP3, NRSC(O)NRSRE, NRAC(0)OR:, C(=NRS)NRSRE, NRSBC(=NR)NRSRE,
S(O)RP3, S(O)NRSRE, S(0),RP3, NR3S(0),R??, NR3S(0),NRS3R® u S(0),NRS3R%;

wmt RS u R4 Bmecte ¢ atomom N, K KOTOPOMY OHU MPUCOEIAUHEHBI, 0OpasyoT 4-7
YJIEHHYK) TeTEepPOLMKIOANKIWIBHYID TpyIIly, HeoOs3aTelbHO 3aMmelieHHyr 1, 2 w3
3aMECTHUTEJISIMHU, HE3aBHCUMO BBIOPAHHBIMH W3 TPYTIbI, BKItoUatomei ranoreH, Cy.4 ankwi, Coy
ranorenajkui, CN, OR®, SR3 C(O)R"?, C(O)NRSRE, C(0)OR?}, OC(O)R?, OC(O)NRSRE,
NRSRE, NRSC(O)R3, NRSC(O)NRSRE, NRSC(O)OR®, C(=NR)NRSR®S,
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NRSBC(=NR)NRSR®B, S(O)RP, S(O)NRSRE, S(0),R?3, NR=S(0),R??, NR3S(0),NRSR® ¢
S(O)zNRCSRCB;
win R u R Bmecte ¢ atomom N, K KOTOPOMY OHU MPHUCOEAUHEHBI, 0OpasyoT 4-7

YJICHHYI) TeTEePOLUKIOANKIIBHYID TpPyIIy, HeoOs3aTelbHO 3aMmelmeHnyr 1, 2 w3

>
3aMECTHUTEJISIMHU, HE3aBUCUMO BBIOPAHHBIMH M3 TPYyTIbl, BKItoUatomei ranoreH, Cy.4 ankmi, Coy
rajorerankui, CN, OR®, SR2>, C(O)RP3, C(O)NRSRE C(O)OR?, OC(0O)RP, OC(O)NRSRE,
NR°3Rd3, NR°3C(O)Rb3, NR°3C(O)NR°3Rd3, NR°3C(O)ORa3, C(ZNRe3)NRC3Rd3,
NR°3C(=NR"3)NRC3R‘13, S(O)Rb3, S(O)NR°3Rd3, S(O)sz3, NR°3S(O)2Rb3, NRc3S(O)2NRc3Rd3 "
S(O)ZNRC3R‘13;

kaxaeii Cy? mpencrasisier coboit Cg.;op apun, Cs, nukmoankwi, 5-10 dneHHbIH
rerepoapit Wi 4-10 4eHHBIN reTepOIMKIOATKIIL, KaXKIbIi HeoOs3aTebHO 3aMelteH 1, 2, 3 wiu
4 3aMeCcTUTEISIMH, HE3aBUCUMO BbIOPAaHHBIMU M3 FPYIIIBL, BKJIFOUaromei rajgores, Cy.4 anmkui, Cy.y
rajorerankun, Cig ramorenankun, C,¢ ankenun, C,s ankunwma, CN, OR?, SR2} C(O)RM,
C(O)NRR®E, C(O)OR?, OC(O)RD, OC(O)NRAREB NRSRE, NRAC(O)RP?, NRAC(O)NRBRE,
NRSC(O)ORS, C(=NR)NRSRS, NRSBC(=NR)NRSRSB, S(0)RP3, S(O)NRSRE, S(0),Rb3,
NRS(0),Rb3, NR3S(0),NRSRE g1 §(0),NR3RE;

kaxkbiii R23, RP3, Re3 u RY3 Hezasrcumo BbIOpaH u3 rpy s, Brrodaromeit H, Cyg ankui,
Ci.¢ ranorenankun, C, ankenun, C,¢ ankunui, Ce.io apun, Cs.; nukinoankui, 5-10 uneHHbIN
rerepoapui, 4-10 unennbnii rereporukinoankui, Cq.;o apun-Ci.4 ankwmn, Cs.; uuknoankun-Ciy
ankwi, 5-10 unennsiii rerepoapmn-C,.4 ankmn, u 4-10 uneHHbI rerepouukiaoankmi-Cy.y anKu,
rae Kaxabii ykazaHHbid Ci.¢ ankui, Cy.q ranoreHankui, C,.q ankeHun, C,.q ankuami, Cq_qo apu,
C5.; mukgnoankwt, 5-10 unennslii rerepoapu, 4-10 uneHHbIi rerepouukaoankmi, Cq.o apun-Ciy
ankun, Cs.; umknoankun-Ci., ankwi, 5-10 unenssiii rerepoapun-Ci.y ankuwn u 4-10 4yieHHBIN
reTepouukKIoankimi-Cy.4 anKuI Heo0s3aTeIbHO 3aMeleH 1, 2 win 3 3aMeCTUTENSIMU, HE3aBUCHMO
BbIOpaHHbIMU U3 Tpy bl BKmouaromei OH, CN, amuno, rajores, Ci.¢ ankun, C;_¢ aTKHUJIaMHHO,
mu(C ¢ ankmn)amuHo, Cy_g ankokcH, Cy.q ramoreHankui u Cy.q TaIONr€HAIKOKCH,

kaxaeiii R, Re1, Re? u R®3 nesaBucumo Boidpan u3 H, C.4 ankuna u CN;

rne oguH wim Oonee kouybleoOpasyromux atoMoB C wiun N Jr000# BbIlIEyKa3aHHOM
reTepOLMKIIOAIKUIBHOMN rpy bl HE00s3aTeNbHO 3aMelIeHbl Okco (=0) rpynmoii;

rne onuH wuian Oojiee KOJbIEOOpasyromux aroMoB S 000N  BbIIEyKa3aHHOM
reTepPOLMKIIOANKIIIBHON TPYIIbl HEOOS3aTENIbHO 3aMeIleHbl OOHOW WM nByMsi okco (=0)
rpynnamu; u

MIPH YCJIOBUH, YTO KOT/IA!

V mpencrasisier coboit CH;

W npencrasnsier codoii CH,

yKa3aHHBIA (PparMeHT, MPeICTaBICHHBIN:

“\ffi‘f

X7

NPEACTABISIET COOOM
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“LNH
A

R >

n pasHO O; u

Q mpencrasisier coOOWM IUKJIOTEKCHII, HeoOs3aTeNbHO 3aMerneHHbid 1, 2, 3, 4 umu S
3aMECTHTENISIMU, HE3aBUCHMO BbIOpaHHbIMH 3 Tpyrmel, Bkaovaromeii Cy!, Cy!-Cp, amkwn,
ranoret, C,¢ ankun, C,¢ ankenun, C,q anxunmi, C ramorenanxkwi, CN, NO,, ORal SRal
C(O)RPL,  C(O)NRC¢R4L  C(O)OR2,  OC(O)RP!,  OC(O)NRCR4! ~ C(=NReH)NRCR4L
NRCIC(=NReH)NRCIR! NRCRd NRCIC(O)RP!,  NRCIC(O)OR?2!,  NRCIC(O)NRCRIL
NRCIS(O)RPL,  NRCIS(0),RPL NRCIS(0),NR¢R4  S(O)RP!,  S(O)NRCRY,  S(O),R’! wu
S(O),NR¢IR4L;

to Konbio A He mpencrasisier coOoi:

B HekOTOpPBIX BapHaHTaX peaiu3alii H300PETeHUS:

V mpencrasnsier coboit N unu CRVY, rne RY mpencrasnsier coboii H, ranoren wnu Ci4
AJIKUIT,

W npencrasnsier coboit N unu CRY, rne RW npencrasisier coboii H, ranoren wiu Ci4
AJTIKUIT,

yKa3aHHbINA (PparMeHT, MPeICTaBICHHbIN:

S

X7

BBIOpaH M3:
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Konb1o A mpeacrasisier coO0i S-4IeHHY IO TeTepOoapuIIbHYI0 IPYIIY, UMeroyto 1, 2 wu
3 kousbLeoOpasyroIux rerepoatomMoB, BeiOpaHHbIX W3 N, O u S, rae ykasaHHas S-ujeHHas
rerepoapwibHas rpynna Kombia A HeoOsi3aTenbHO 3amemieHa 1, 2 wiu 3 3aMECTHTEISIMH,
HE3aBUCHMO BhIOpaHHBIMH U3 rajioreHa u Cj.4 aaKuna,

kaxabii RN vesaBrcumo BeiOpaH u3 rpymnsl, Brrodaromeit H, Cyy ankwn, Ce.19 apui, Cs_;
HUKJT0ANKU, 5-10 unenHsl rerepoaputi, uiu 4-10 4jaeHHbIA TeTePOLUKIOANKUI, A€ KaXIbli
ykazanHbii Ci.4 ankui, C,e ankenun, C, ankunmi, Ci ramoreHankun, Cq.;o apmn, Css
ukiaoankua, 5-10 uneHHbli rerepoapun u  4-10 uneHHBIE reTepounkioankuin B RN
HeoOs13aTeNIbHO 3amelneH 1, 2, 3, 4 uian S 3aMeCcTUTENSIMH, HE3aBUCHMO BBIOPAHHBIMH U3 TPYIIIIHL,
Bmoyarotedt Cy, Cy-Ci4 ankun, ranoreH, Cig ankun, C,¢ ankenun, C, anmkuami, Cig
rajorenankui, CN, NO,, OR2 SR2 C(O)RP, C(O)NR°RY, C(O)OR? OC(O)RP, OC(O)NRCRY,
C(=NR®)NRRY, NRCC(=NR)NR°RY, NR°R4, NRCC(O)RP, NRcC(O)OR2, NRCC(O)NRCRY,
NR¢S(0)RP, NR¢S(0),RP, NR¢S(0),NR°RY, S(O)RP, S(O)NRCRY, S(O),RP u S(O),NR°RY;

kaxabii RA, RB u RC He3aBucumo BeIOpaH u3 rpymnmbl, BKmodaromeii H, ramoren, Ciy4
ankun, C,¢ ankenmn, C,q ankunun, C, ranoreHankun, Cgio apwi, Cs; mmkmoankwi, S5-10
YJIeHHBIH retepoapul U 4-10 4ieHHbIM reTepOLUKIOANKUI, I1ie KaKAbli ykazaHHbINH C).4 anku,
C,.¢ ankenun, C, ankunmi, Ci¢ ramorenankun, Ceq.o apwi, Cs; mukimoankwt, 5-10 uineHHBIN
rerepoapui u 4-10 uneHHbIi rerepouuknoankui B RA, RB u RC neoGs3arensHo 3amemen 1, 2, 3,
4 i S 3aMeCTHUTEINSIMHU, HE3aBUCHMO BbIOpaHHBIMU 13 rpymmbl, BKIrovaromeit Cy, Cy-C,_4 ankui,
rajioreH, C . ankun, Cy.q ankenun, C,.¢ ankuami, C ¢ rajorenankui, CN, NO,, OR?, SR2, C(O)RY,
C(O)NRCRY, C(O)OR?, OC(O)RP, OC(O)NRRY, C(=NR®)NRRY, NRSC(=NR¢)NR°RY, NR°RY,
NRC¢C(O)RP, NR¢C(O)OR?2, NR°C(O)NRCRY NR¢S(O)RP, NR¢S(0),RP, NR°S(0),NR°R¢4, S(O)RP,
S(O)NRCRY, S(0),RP u S(O),NRRY;

L nmpencrasnsier coboii C;_4 aKUIEHOBBIN JIMHKED;

n pasHO O mu 1,
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Q mpexcrasisier coboii H, Cy.qo anmkmn, C,. o ankenun, C,. o ankuaui, Cy.)g raJOreHaIKI,
Ce.10 apuin, Cs. 4 mukIoankui, 5-14 ujaeHHbIN reTepoapt Ui 4-14 dieHHbIN reTepOLNKI0ATKIIL,
rae Kaxaeid ykazanabid Cyig ankun, C,.po ankenun, C,.o ankuami, Ci.qo ranoreHankui, Ce.o
apun, Cs.j4 nuksoankun, 5-14 unenHelil rerepoapui U 4-14 4ieHHbIN reTepoLUKIOANKUI B Q
HeoOs13aTeNbHO 3amelneH 1, 2, 3, 4 uinn 5 3aMecTUTEISIMH, HE3aBUCHMO BBIOPAHHBIMH U3 TPYIIIIEL,
srmovaromeit Cy!, Cy!'-C,., amkun, ranoreH, Cig ankun, C,g ankenwn, C, amkuaumn, Cig
ranoreHajkui, CN, NO, OR2 SRa  C(O)RP!, C(O)NR¢R C(0O)OR2, OC(O)RP,
OC(O)NRCIR4L C(=NRC)NRCR4 ~ NRCIC(=NRCHNRCR4 ~ NRCRd ~ NRCIC(O)RP,
NRCIC(O)OR?2!, NRCIC(O)NRCIRY, NRCIS(O)RPL, NReIS(0),RP!, NRCIS(0O),NReR4L S(O)RP!
S(O)NRCIR4! S(0),RP! u S(O),NR¢'RY, e ykazauubiii Cy.¢ ajkui HeOOA3aTENbHO 3aMeLIeH 1,
2 unu 3 3amMecTUTENsIMH, He3aBucuMo BbiOpanHbiMU U3 OH, CN, C, ¢ ankokcu u NRSIC(O)RP!;

rne Q "He npexncrasisier coboii H xorma n pasHo 0;

kaxabiii Cy He3aBUCUMO BbIOpaH u3 rpymnmsbl, BKIodaromen Ce. o apui, Cs.; LUKIOATKHIL,
5-10 unensbii rerepoapun U 4-10 uNeHHbIH TeTEPOLMKIOANKII, KaKABIH HEoOs3aTeIbHO
3aMelleHHbIH 1, 2, 3 uin 4 3aMeCTUTEISIMHU, HE3aBUCHMO BHIOPAHHBIMU U3 TPYIIIIbI, BKJIFOYAIOIIEH
ranoreH, Cy¢ ankmn, C,.¢ ankenmn, C,.¢ ankuami, Cy.¢ ramoreHankmi, Ce.1o apun-C.4 ankun, C;_;
nuknoankun-C,, ankwi, 5-10 unenHeii  rerepoapun-C,, ankwi, 4-10  uneHHbIN
rereporukioankmi-Cy ankuin, CN, NO,, OR2 SR2 C(O)RP, C(O)NRRY, C(O)OR?, OC(O)R?,
OC(O)NRCRY,  C(=NR®)NRCRY, NRCC(=NR¢)NR°RY, NR°R¢ NRSC(O)RP, NRCC(O)OR?
NRCC(O)NRCRY, NRCS(O)RP, NR°S(0),RP, NR°S(0),NR°RY, S(O)RP, S(O)NR°RY, S(O),RP u
S(0),NRR¢;

kaxeii Cy! HesaBucuMO BeIOpaH U3 rpymmnbl, Bkirodaromei Ce.1o apu, Cs7 UKIOATKIIL,
5-10 unennblii rerepoapus U 4-10 YNEHHBIH TeTEPOLMKIOANKUI, KaKABbIA HeOoOs3aTeIbHO
3amerneH 1, 2, 3 uiu 4 3aMeCTUTENSIMK, HE3aBUCHMO BBIOPAHHBIMHU W3 TPYIIIBI, BKJIFOYAIOIIEH
ranoreH, C,¢ ankmn, C,s ankenmn, C,, ankunun, C e ramorenankwn, Cg.0 apun, Cs
uukinoankui, 5-10 uneHHbld rerepoapw, 4-10 unennsiii rerepoumkinoankmi, Cg.io apun-Ciy
ankun, Cs.; nuknoankun-Ci.4 amkun, 5-10 unenHwni rerepoapun-Ciy ankun, 4-10 uineHHBIN
rereporukioankui-Cyy amkun, CN, NO,, OR#, SR#2 C(O)RP2, C(O)NRSR%, C(0O)OR¥,
OC(O)RP2, OC(O)NR2R% C(=NR?)NR?R¥ NRC2C(=NR2)NRZR49, NR¢?R9, NR2C(O)R"?,
NRZC(0)OR2%, NR2C(O)NRR¥, NR2S(0)RY?, NR2S(0),RP2, NR2S(0),NR?R42 S(O)R??,
S(O)NRS2R%, S(0),RP? u S(0),NR?R¥;

kaxapid R2 RP R R4 Ral RPL Rel R4l R22 RP2 R<? y RY? gesaBrcumo BbIOpaH u3
rpymmbl, Bkodarotieit H, Cy¢ ankwn, Cy¢ ranorenanku, C,.¢ ankenun, C,.¢ ankunaui, Cq.1o apu,
C5.; nuxnoankwi, 5-10 unennslit rerepoapu, 4-10 uneHHblil rerepouukaoankmmi, Cq.qp apun-Ciy
ankun, Cs; umkmoankmn-Ci.y ankwn, 5-10 unenssiii rerepoapmn-Ci.4 ankmn u 4-10 wieHHBIN
rerepouuknoankun-Cy.4 ankwun, rae ykasanabii Ciq ankun, C,¢ ankenun, C, ankuami, Ce.o
apun, Cs; nukmoankun, 5-10 unenssiii rerepoapui, 4-10 unenssiii rerepounkinoankui, Ce.qo
apun-Cy4 ankun, Cs; muknoankmn-Ci.4 ankwi, 5-10 unenHsiii rerepoapun-Ci4 ankuia u 4-10
ujieHHbIM rerepouuknoankun-C .4 ankua B R RP, RS, R4, Ral RPL Rel Rdl Ra2 Rb2 R y RE

HeoOs13aTeNIbHO 3amelneH 1, 2, 3, 4 uinn S 3aMecTUTEISIMH, HE3aBUCHMO BBIOPAHHBIMH U3 TPYIIIIEL,
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srovarotneit Cy?, Cy2-C.4 ankui, ranores, Co4 ankui, C4 ranorenankui, Cy¢ raoreHaaKu,
Cy.6 ankenun, Cyg ankuumia, CN, OR®, SR, C(O)RP3, C(O)NRS*R% C(O)OR», OC(O)R3,
OC(O)NRSRE NRSRE, NRAC(O)RP3, NRSC(O)NRSRB, NRAC(0)OR?| C(=NR})NRSRE,
NRSAC(=NR)NRSRE, S(O)RP3, S(O)NRSRE, S(0),RP3, NR3S(0),RP3, NR3S(0),NR3R® u
S(O),NRSR%;

v R€ 1 RY BMecTe ¢ aToMom N, K KOTOPOMY OHM ITPUCOETUHEHBI, 00pa3yroT 4-7 UJeHHY O
reTepPOLHKJIOANKIUIBHYIO TPYMIy, HEeoOs3aTeIbHO 3aMeleHHYo 1, 2 win 3 3aMeCTUTEISIMHU,
HE3aBHCHMO BbIOPAHHBIMU W3 TPYMIIbI, BKIFOUaromiei rajore, C;4 ankwi, C,.4 rajloreHa K,
CN, OR#®, SR2* C(O)R, C(O)NRSR% C(0)OR2, OC(O)RPM, OC(O)NRSR®E, NRSRS,
NRSAC(O)RP3, NRSC(O)NRSRE, NRAC(0)OR:, C(=NR#)NRSRB, NRSAC(=NR)NRSRE,
S(O)RP3, S(O)NRSR®B, S(0),RP3, NR3S(0),R??, NR3S(0),NRS*R% u S(0),NRS3R%;

win R u R4 Bmecre ¢ atomom N, K KOTOPOMY OHH MPHUCOEAUHEHBI, 0OpasyoT 4-7

YICHHYI) TeTEepPOLUKIOANKIIBHYIO TpyIIy, HeoOs3aTeNlbHO 3amelleHHyr 1, 2 wim 3

3aMeCTUTEJISIMH, HE3aBHCHUMO BBIOPAHHBIMHU U3 IPYMIIbI, BKItoUatromei ranoreH, C, 4 ankui, Cy4
ranorenajkui, CN, OR®, SR3 C(0)RP?, C(O)NRSRE C(0)OR2?, OC(O)RP3, OC(O)NRSRE,
NRSRE, NRS3C(O)RY3, NRSC(O)NRSR®E, NRSC(O)OR??, C(=NR#)NRSR%E,
NRSC(=NR)NRARE | S(O)RP3, S(O)NRSRE, S(0),RP3, NR3S(0),RP3, NR3S(0),NRSRE y
S(0),NRSR%;

win R u R Bmecre ¢ atomom N, K KOTOPOMY OHM TPHCOEIMHEHBI, 00pasywT 4-7
YJIEHHYI) TeTePOLMKIOATKWIbHYIO TpyImy, HeoOs3aTeNbHO 3aMerneHHyo 1, 2 wim 3
3aMECTHUTEJISIMHU, HE3aBUCUMO BHIOPAHHBIMU M3 TPYTIIbI, BKItoUatomei ranoreH, Cy.4 anku, Ciy
ranorenajkui, CN, OR®, SR#3 C(0)RP3, C(O)NRSRE, C(0)OR?}, OC(O)RP, OC(O)NRSRE,
NRRE, NRSC(O)R3, NRSC(O)NRSRE, NRSC(O)OR?, C(=NR*)NRSR%S,
NRSBC(=NR)NRSRE, S(O)RP?, S(O)NRSRB, S(0),RP3, NR3S(0),RP3, NR3S(0),NR3R® u
S(O),NRR%;

kaxaeii Cy? mpencrasisier coboii Cg.o apun, Cs; nmkmoankwi, 5-10 dneHHbIH
retepoaput wiu 4-10 4IeHHBIN reTepOIMKIOATKII, KaXKIbli HeoOs3aTebHO 3aMelieH 1, 2, 3 wiu
4 3aMeCTUTEJISIMH, HE3aBUCUMO BIOPAHHBIMU M3 TPYIIIbI, BKJIKOYaromei rajores, Cy.4 amkui, Cy.4
rajorenankun, Cig ramorenankun, C,¢ ankenusn, C,, ankuamn, CN, OR2, SR23 C(O)RP3,
C(O)NRSR® C(0)OR23, OC(0)RP?, OC(O)NRSRSB, NRS3 RS NR3C(O)RP3, NRS3C(O)NRSRE,
NRSAC(0)OR23, C(=NR)NRSRB, NRAC(=NR)NRSRE, S(O)RP3, S(O)NRSRE, S(0),RP,
NRS(0),RP3, NR®3S(0),NRS3 RS u §(0),NRS3R%;

kaxapiid R, RP3 RS u RY nesaBucumo BbiOpan u3 rpynmsl, Bkaroyaromeil H, C; g ankun,
C.¢ ranorenankuni, C, ankenmn, C,.q ankunun, Cg.o apwmi, Cs; mukimoankwt, 5-10 wieHHBIN
rerepoapmi, 4-10 unennsiii rerepouuknoankui, Ce.o apun-Cy4 ankun, Cs; uuknoankui-Ciy
ankun, 5-10 unennsii rerepoapun-Ci.4 ankui, u 4-10 dyeHHbIN reTepouKaoankmi-C., alKu,
rae Kaxabii ykazaHHbid Ci.¢ ankui, Cy.q ranoreHankui, C,.¢ ankenun, C,.q ankuami, Cq.qo apu,
Cs.; nuknoankwi, 5-10 unennslit rerepoapu, 4-10 uneHHbIi rerepouukaoankmi, Cq.ip apun-Ciy
ankun, Cs.; umkmnoankun-Ci.y ankwi, 5-10 unenssiii rerepoapmn-Ci.y ankmn u 4-10 wieHHBIN

reTepounKIoaNKImI-Cy.4 aNKII Heo0s3aTeIbHO 3aMeleH 1, 2 win 3 3aMeCTUTENSIMU, HE3aBHCHMO



16

BbIOpaHHbIMU U3 Tpy bl BKouaromed OH, CN, amuno, ranores, Cy.4 ankui, C;_q aTKHJIaMUHO,
mu(C, ¢ ankmn)amuHo, Cy_¢ ankokcH, Cy.q ramoreHankui u Cy.q TaIOr€HATKOKCH,

kaxaeii RE, Re1, Re? u R® nesaBucumo Boidpan u3 H, C.4 ankuna u CN;

rne oguH win Oonee kousbleoOpasyromux atomMoB C wiun N m000# BbIeyKa3aHHOM
reTePOLMKIIOANKUIBHON rpy bl He00s3aTeNbHO 3aMelieHbl Okco (=0) rpynmoii;

rie onuH wuian Oojiee KOJbIeoOpa3yromux aroMoB S 000N  BbIIEYKa3aHHOM
reTepOLUKIIOANKUIBHON TpyNmbl HEOOs3aTeIbHO 3aMelleHbl ONHON uiau aByms okco (=0)
rpynmnamu; u

NPU YCJIOBUH, YTO KOTHA!

V mpencrasisier coboit CH;

W npencrasnsier codoit CH;

yKa3aHHBIN (PparMeHT, NPeICTaBICHHBIN:

e

—

npencTasisier coOoit

<

NH

R.ﬁ

n pasHO O; u

Q mpencraBisieT cOOOM IUKJIOTEKCHII, HeoOsi3aTeNIbHO 3aMelneHHbidd 1, 2, 3, 4 umu S
3aMECTHUTENSIMU, HE3aBUCHMO BbIOpaHHbIMH W3 Tpyrmmbl, Bkmodaromeii Cy!, Cy!-C 4 amkwn,
ranored, Ci¢ ankun, C,¢ anxenun, Ci.e anxunmi, Cie ramorenanxkwi, CN, NO,, ORal SRal
C(O)RPL,  C(O)NR°¢R4  C(O)OR2!,  OC(O)RP!,  OC(O)NRCR4! ~ C(=NRe)NRCR4L
NRCIC(=NReH)NRCIRA NRCIRd NRCIC(O)RP!,  NRCIC(O)OR?2!,  NRCIC(O)NRCRIL
NRCIS(O)RPL,  NRCIS(O),RPL,  NRCIS(0),NR¢R4  S(O)RP!, S(O)NRCRI  S(O),R u
S(O),NR¢IR4L;

to KonbLio A He mpencrasisier coOoi:

B HEeKOTOpBIX BapuaHTaxX peau3alui H300pETeHHUS

V npencrasnsier coboii N uimm CRY, rne RY npexncrasnsier coboii H, ranoren wnu Ciy
AJIKUJL,

W npencrasnsier coboit N unu CRY, rne RW mpencrasisier coboit H, ranoren wnu Ciy
AJIKUJL,

yKa3aHHBINA (parMeHT, MPeICTaBICHHBIN:
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Konbuo A npencrasinsier coboit S-4ieHHY 0 reTepoapuiIbHY IO TPYIITY, HMEIOLIYO 1, 2 ritu
3 kousbLeoOpasyrImux rerepoaromMos, BelOpaHHBIX W3 N, O u S, rae yka3aHHas S-ujeHHas
rerepoapwibHasi rpynmna Kojpma A HeoOsi3aTenbHO 3amemeHa 1, 2 wind 3 3aMECTUTENSIMHU,
HE3aBHCHMO BBIOpaHHBIMU 13 rajoreHa u Ci.4 ajkunia;

kaxabiid RN HesaBrcumo BeiOpan u3 rpymnsl, Braodarommeit H, Cy4 ankun, Ce.10 apui, Cs_
HUKJI0ANKUA, 5-10 uneHHslil rerepoapuii, uin 4-10 4aeHHbIA NeTePOLUKIOANKWI, TA€ KaXKIbli
ykazanHbii Ci.q ankun, Cye ankenun, C,.s ankunmi, Cp e ramoreHankun, Cq.po apmn, Cs.s
muKIoankun, 5-10 uneHHbli retepoapun u  4-10 ujeHHbI reTeporMKIOANKun B RN
HeoOs13aTeNIbHO 3amelneH 1, 2, 3, 4 uian S 3aMecTUTEISIMH, HE3aBUCHMO BBIOPAHHBIMH U3 TPYIIIIEL,
Bmoyvarotneit Cy, Cy-Ci.4 ankun, ranoreH, Ci¢ ankun, C, ankenun, C,e amkuami, Cig
ranorenankui, CN, NO,, OR? SR2 C(O)RP, C(O)NR°RY, C(O)OR?, OC(O)RP, OC(O)NR°RY,
C(=NR®)NRRY, NRCC(=NR®)NR°RY, NRCRY NRCC(O)RP, NRCC(O)OR? NRCC(O)NRRY,
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NR¢S(0)RP, NR¢S(0),RP, NR¢S(0),NR°RY, S(O)RP, S(O)NRCRY, S(O),RP u S(O),NR°RY;

kaxabii RA, RB u RC He3aBucumo BiOpaH u3 rpymnmbl, BKmovaromeil H, ramoren, Ciy
ankun, C,¢ ankenmn, C,q ankunun, C, ranoreHankun, Cgio apwi, Cs; mukmoankwi, 5-10
YJIeHHBIH retepoapuil U 4-10 4eHHbIN reTepOLUKIOANKUI, I KaKAbIi ykazaHHbINd C).4 ankum,
C,.¢ anxenun, C, ankunmi, Ci ranorenankui, Ceq.o apwi, Cs; mukimoankut, 5-10 uneHHbIN
rerepoapui u 4-10 uneHHbli rerepouuknoankui B RA, RB u RC HeoGs3arensHo 3amemien 1, 2, 3,
4 wnu S 3aMeCTUTENSIMU, HE3aBUCHMO BbIOpaHHBIMU 13 rpymmsl, BKIrovatoiiei Cy, Cy-C4 ankui,
rajioreH, C . ankun, Cy.q ankenu, C,.¢ ankuami, C ¢ rajorenankui, CN, NO,, OR?, SR2 C(O)R?,
C(O)NRCRY, C(O)OR?, OC(O)RP, OC(O)NRCRY, C(=NR®)NR‘RY, NRSC(=NR¢)NR°RY, NR°RY,
NRC¢C(O)RP, NR¢C(O)OR?2, NRCC(O)NRCRY NR¢S(O)RP, NR¢S(0),RP, NR°S(0),NR°R¢, S(O)RP,
S(O)NRCRY, S(0),R® u S(O),NR°RY;

L npencrasmsier coboii C;_4 aNKIIEHOBBIN JIHKED;

n pasHo 0 wm 1,

Q mpencrasinsiet coboit H, Cy._jp ankun, C,.jo ankenun, C,.jo ankunui, Cy.)g raToreHaniKu,
Cé.10 apuin, C;.14 nuknoankm, 5-14 uineHHbIN reTepoapuit Ui 4-14 4ieHHbIN reTeponKIOaTKII,
rae kaxabni ykasaHHbld Ci.jg ankun, C,.qo ankenun, C,. ankunmi, Cp.jo rajgoreHankumi, Ce.qg
apun, Cs.p4 uukmoankun, 5-14 uneHHbll rerepoapu U 4-14 WieHHbIH reTepoLUKIOANKUI B Q
HeoOs3aTeNIbHO 3aMelleH 1, 2, 3, 4 uinu 5 3aMecTUTENsIMY, HE3aBUCUMO BBIOPAHHBIMU U3 TPYIIIIbL,
smouaromneii Cy!, Cy!-Cy., ankwun, ranoren, Cig ankun, C,g ankenun, C,q ankunun, Cig
rajorenankun, CN, NO,, OR2 SRal  C(O)RP!, C(O)NRCRd C(O)OR2l OC(O)RP!,
OC(O)NRCIR4! C(=NReH)NRCIR4 ~ NRCIC(=NRC)NRC¢R4!  NRCRd ~ NRCIC(O)RP!,
NRCIC(O)OR?2!, NRCIC(O)NRCIRY NRCIS(O)RY! NReIS(0),RP!, NRCIS(0),NRCIR4! S(O)RP!,
S(O)NRCIR4! S(0),RP! u S(O),NR¢R4!;

rne Q He npencrasisier coboit H koraa n pasHo 0;

kaxabii Cy He3aBUCUMO BbIOpaH U3 rpymmbl, BKIOUaromen Ce. 1o apui, Cs.; LUKITIOATKHII,
5-10 unennblii rerepoapus U 4-10 YNEHHBIH TeTEPOLMKIOAIKUI, KaKABIH HEOOs3aTeIbHO
3aMelneHHbId 1, 2, 3 wiu 4 3aMeCTUTeNISIMU, He3aBUCUMO BIOPAHHBIMU K3 TPYIITIbI, BKJIFOYAIOIIIEH
ranoreH, Cy.¢ ankun, C,.q ankennn, C,.¢ ankuamn, Cy.¢ ranorenankmi, Ceq. 9 apun-C,4 ankun, Cs;
uuknoankun-C,.y  ankwn, 5-10 wunenssiii  rerepoapun-C,, ankwn, 4-10 uneHHBIN
rereporukaoankui-Cy4 anxun, CN, NO,, OR?, SR2 C(O)RP, C(O)NR°RY, C(O)OR?, OC(O)RPY,
OC(O)NRCRY,  C(=NR®)NRCRY NRCSC(=NR®)NR°RY, NRCRY NR°C(O)Rb, NR°C(O)OR?
NRCC(O)NRCRY, NRCS(O)RP, NR°S(0),RP, NR°S(0),NR°RY, S(O)RP, S(O)NR°RY, S(O),RP u
S(0),NRR;

kaxaeiii Cy! HesaBuCHMO BbIOpaH U3 rpymnbl, Bkiodaromeil Ce.1o apu, C;7 MKITOAKIIL,
5-10 unennblii rerepoapus M 4-10 YNEHHBIH TE€TEPOLMKIOANKUI, KaKABIA HEOOs3aTeIbHO
3amerneH 1, 2, 3 wiu 4 3aMeCTUTENSIMH, HE3aBUCHMO BBIOPAHHBIMHU W3 TPYIIIBI, BKJFOYAIOIIEH
ranoreH, Cy.¢ ankun, C,.¢ ankennn, C,.4 ankuami, C,.¢ ranorenankmi, Ceq. o apun-C,_4 ankun, Cs;
uuknoankun-C,.4  ankwun, 5-10 unenssii  rerepoapun-C,, ankwn, 4-10 uneHHBIN
rereporpkiaoankui-Cyy amkuwn, CN, NO,, OR#, SR#2 C(O)R"2, C(O)NRR%, C(0O)OR¥,
OC(O)RP2, OC(O)NRS2R® C(=NR?)NR?R¥ NRC2C(=NR2)NRZR%9, NR?R9, NR2C(O)R"?,
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NRZC(0)OR?2%, NR2C(O)NRR, NR2S(0)RP?, NR2S(0),RP2, NR2S(0),NR?R4? S(O)R??,
S(O)NR®2R% S(0),RP? u S(0),NR*R¥;

kaxapid R2 RP R R4 Ral RPL Rel R4l R22 RP2 R<? y RY? nHesaBrcumo BbIOpaH u3
rpynnbl, Bkmodarotieit H, C¢ ankun, Cy¢ ranoresanku, C,.¢ ankenun, C,.¢ ankunaui, Cq.1o apu,
Cs.; nuknoankui, 5-10 unensslit rerepoapu, 4-10 uneHHbIi rerepouukaoankmi, Cq.ip apun-Ciy
ankun, Cs.; uuknoankun-Ci.4 ankwi, 5-10 unenssiit rerepoapun-Ci.4 ankun u 4-10 uneHHbIN
rerepouuknoankun-Cy .4 ankun, rae ykazanabeii Ciq ankun, C,e ankenun, C, ankuami, Ce.o
apun, Cs; nuknoankui, 5-10 unenHsiii rerepoapui, 4-10 unenHsiii rerepounknoankui, Ce.o
apun-Cy4 ankun, Cs; muknoankmn-Ci.y ankwi, 5-10 unenHblil retepoapun-Ci4 ankuia u 4-10
uieHHbIH rerepounknoankmi-Cy .4 ankua B R RP, RS, R4, Ral RPL Rel Rdl Ra2 Rb2 R¢Z y R¥
HeoOs13aTeNbHO 3aMeneH 1, 2, 3, 4 unm 5 3aMecTUTeNs MU, He3aBUCUMO BBIOPAHHBIMH U3 TPYIIIIHL,
srsrouarotneit Cy?, Cy2-C.4 anku, ranores, Cy.4 ankui, C4 ranorenankui, C¢ raqoreHaaKulI,
Cy.6 ankenun, Cyg ankunamia, CN, OR®, SR C(O)RP?, C(O)NRS*R® C(O)OR», OC(O)RM,
OC(O)NRSRE NRSRSB NRS3C(0)RP3, NRAC(O)NRARE | NRAC(O)OR?, C(=NR)NRBRS,
NRSC(=NR)NRARE | S(O)RP3, S(O)NRSRE, §(0),RP3, NR3S(0),RP3, NR3S(0),NRSRE y
S(0),NR®R%;

wiu RC u R4 BMecTe ¢ atomom N, K KOTOPOMY OHH IPUCOEIMHEHBI, 00pa3yroT 4-7 YJIEHHY IO
reTepOLHKIIOAIKAIBHYIO TPYIIy, HEeOoOsi3aTeNbHO 3aMelleHHyr 1, 2 wiu 3 3aMeCTHTENSIMH,
HE3aBUCHMO BBIOpAHHBIMH W3 TPYMIbl, BKIouarommei ranoreH, Ci.4 ankmi, C;4 raJoreHaskum,
CN, OR#®, SR2} C(O)RY C(O)NRSR% C(0)OR2, OC(O)RM, OC(O)NRSRE, NRSRE,
NRSAC(O)RP3, NRSBC(O)NRSRE, NRAC(0O)OR?, C(=NR)NRBRE, NRSBC(=NR)NRSRE,
S(O)RP3, S(O)NRSRE, S(0),RP3, NR3S(0),RP? NR3S(0),NRS3R% u S(0),NRS3R4;

wi R u R4 Bmecte ¢ atomom N, K KOTOPOMY OHU MPUCOEIAUHEHBI, 0OpasyroT 4-7
YJIEHHYK) Te€TEepPOLMKIOANKWIBHYIO TpyIIly, HeoOs3aTelbHO 3aMmelneHHyr 1, 2 w3
3aMECTHUTENISIMHU, HE3aBUCUMO BBIOPAHHBIMU M3 TPYTIIbI, BKIoUatomei ranoreH, Cy.4 anku, Coy
rajoreHankui, CN, OR®, SR23, C(O)RP3, C(O)NRSRE C(O)OR®, OC(0O)RP?, OC(O)NRSRE,
NRRE, NRSC(O)RD3, NRSC(O)NRSRE, NRSC(O)OR®, C(=NR*)NRSR%S,
NRSAC(=NR)NRSRE, S(O)RP3, S(O)NRSRE, S(0),RP3, NR3S(0),RP3, NR3S(0),NR3R® u
S(O),NRR%;

wit R u R Bmecte ¢ atomoM N, K KOTOPOMY OHU MPUCOEIUHEHBI, 0OpasyoT 4-7
YJIEHHYK) TeTEepPOLMKIOANKIWILHYID TpyIny, HeoOs3aTelbHO 3amelneHHyr 1, 2 w3
3aMECTHUTEJISIMU, HE3aBHCUMO BBIOPAHHBIMH W3 TPYTIbI, BKItoUatomei ranoreH, Cy.4 ankun, Coy
ranorenajkui, CN, OR®, SR3 C(O)R"?, C(O)NRSRE, C(0)OR?3, OC(O)R?, OC(O)NRSRE,
NRRE, NRSC(O)RD3, NRSC(O)NRSRE, NRSC(O)OR#, C(=NR)NRSR®S,
NRSBC(=NR)NRSRE, S(O)RP3, S(O)NRSRB, S(0),RP3, NR3S(0),RP3, NR3S(0),NR3R® u
S(O),NRSR%;

kaxaeii Cy? mpencrasisier coboit Cg.o apun, Cs; nmkmoankwi, 5-10 dieHHbIH
rerepoapwt Wi 4-10 4IeHHbBIN FeTepOIMKIOATKIIT, KaXKIbIi HeoOs3aTebHO 3aMeleH 1, 2, 3 wu
4 3aMeCTUTEJISIMU, HE3aBUCUMO BIOPAaHHBIMU M3 TPYIIIBL, BKJIFOUarommei rajored, Cy.4 amku, Cy.y

rajorenankun, Cig ramorenankun, C,¢ ankenun, C,, anxkunmn, CN, OR?, SR23 C(O)RM,



20

C(O)NRSR®, C(0)OR23, OC(0O)RP?, OC(O)NRSRSB, NRS3 RS NR3C(O)RP3, NRS3C(O)NRSRE,
NRC3C(O)ORa3, C(:NRe3)NRc3Rd3’ NRC3C(:NRe3)NRc3Rd3’ S(O)Rb3, S(O)NRC3Rd3, S(O)sz3,
NR°3S(O)2Rb3, NRc3S(O)2NRc3Rd3 u S(O)ZNR°3Rd3;

kaxabiid RS, RP3 RS u R HezaBucumo BbIOpaH 13 rpynmsl, Bkaoyatomei H, Cy.¢ anku,
C.¢ ranorenankui, C, ankenmn, C,.q ankunun, Cq.o apmi, Cs; mukimoankui, 5-10 uneHHbIN
rerepoapmi, 4-10 unennsiii rerepouuknoankui, Ce.qo apun-Cy4 ankui, Cs; nuknoankuia-Ciy
ankun, 5-10 unennsii rerepoapun-Ci.4 ankui, u 4-10 dneHHbIN reTepouuKkaoankmi-Cy.y anku,
rae kaxabii ykazaHHbid C.¢ ankui, Cy.q ranoreHankui, C,.q ankeHun, Cy.q ankuami, Cq.qo apui,
Cs.7 nuknoankui, 5-10 uneHHslit rerepoapu, 4-10 uneHHbIi rerepounkaoanki, Cq.jo apun-Ciy
ankun, Cs.; uuknoankun-Ci.4 ankwi, 5-10 unenssiii rerepoapun-Ci.y ankun u 4-10 uneHHbIN
reTepounkIoaNnkimi-Cy.4 aNKmiI HeoOs3aTeIbHO 3aMeleH 1, 2 win 3 3aMeCTUTENSIMH, HE3aBIUCHMO
BbIOpaHHBIMU U3 rpynmbl, BKirovaromeit OH, CN, amuno, ranoreH, Ci¢ ankwmi, Cy.4 ankokcu, Cy.
¢ TanoreHankui u C,.¢ TaJJOreHaIKOKCH,

kaxaeiii R¢, Re, R¢? u R HesaBucumo BoiOpan u3 H, Cy.4 ankuna u CN;

rae oauH wiu Oojiee kosbiieoOpasyromux aromoB C wiu N r000# BhIleyKa3aHHOM
reTepOLMKIIOAKUIBHOMN TPy bl He00s3aTeNbHO 3aMelieHbl OKCOo (=0) rpynmnoii;

rme OAMH WM 0Oojiee KOJbLEOOpasyrIiuXx aTOMOB S 000N  BhILIEYKa3aHHOM
reTepOLMKIIOAIKUIBHON TPyNmbl HEOOs3aTeNbHO 3aMeLIeHbl OAHOM uiau aByMs okco (=0)
rpynnamu; u

NIPU YCJIOBUH, YTO KOTAA!

V npencrasisier codoit CH;

W npencrasnsier codoit CH;

yKa3aHHbINA (PparMeHT, MPeICTaBICHHBIN:

"y

X7

NPEACTABISIET COOOM

<

NH

RA

n pasHO O; u

Q mpencrasnsieT coOOUM IHUKJIOTEKCHII, HeoOsi3aTeNbHO 3amMerneHHbid 1, 2, 3, 4 wumu S
3aMECTHTENISIMU, HE3aBUCHMO BbIOpaHHbIMH 3 Tpyrmbl, Bkaodaromeii Cy!, Cy!-C 4 amkun,
ranoret, Ci¢ ankun, Co¢ ankenun, Cy anxunmi, Cie ramorenanxkui, CN, NO,, ORal SRal
C(O)RPL,  C(O)NR°¢R4  C(O)OR2,  OC(O)RP!,  OC(O)NRCR4! ~ C(=NReH)NRCR4L
NRCIC(=NReH)NRCIRA! NRCR4 NRCSIC(O)RP!,  NRCIC(O)OR?2!,  NRCIC(O)NRCRIL
NRCIS(O)RPL,  NRCIS(O),RPL,  NRCIS(0),NR¢R4  S(O)RP!, S(O)NRCRY  S(O),R wu
S(O),NR¢IR4L;
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to Konbio A He mpencrasisier coboi:

B HEeKOTOpBIX BapuaHTax peanu3anuy n300peTeHust GparMeHT, MpeaCTaBICHHbIN:

‘N‘f Y

X225

BbIOpaH u3:

B HexoTOpBIX BapuaHTax peanusanuy H300peTeHus GparMeHT, IPeICTABICHHBIN:

N

A7

NPEACTABISIET COOOM

B HEKOTOpPBIX BapHaHTax peatn3alny H300peTeHHs PParMeHT, MPeACTaBICHHBIN:

N

X7

NPEACTABISIET COOOM

£

NRN
— f
N
A

B HeKOTOpbIX BapHaHTax peanmsanuu uzodperenus kaxasii R4, RB u RC HesaBucumo

R
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BoiOpan u3 H u C14 ankuna. B HEKOTOPBIX BapuaHTax peanusaiiu nu3oopereHus: RA npencrassier
coboii H. B HekoTOpBIX BapuaHTax peanmszanuu uzobperenust REB mpencrasiser coboit H. B
HEKOTOPBIX BapuaHTax peaimsanuu n3ooperenust RC npencrasisier coboii H.

B HEekoTOpBIX BapuaHTax peanu3anuu n3odperenus V npencrasisier coboi N.

B HeKOTOpBIX BapuaHTax peaju3anuu u3obperenust V mpexacrasisier coboit CRY. B
HEKOTOPBIX BapUaHTaX peann3aunu nzodperenus: V npeacrasisier codoit CH.

B HexoTOpbIX BapuaHTax peanuzauuu n3odpererns W npencrasisier coOoi N.

B HeKoTOpbIX BapuaHTax peanusaunu uzodperenuss W mpencrasiser coboit CRY. B
HEKOTOPBIX BapHaHTax peanusanun nzodperenuss W npencrasnser coboit CH.

B HekoTOphIX BapuaHTax peanusanuu nzodperenus V mpencrasiser codoit N u W
npezncrasisier coboli N. B HEKOTOpBIX BapuaHTax peaju3aluy u3o0pereHuss V NpeacTaBiser
coboiit N u W npencrasisier coboit CRY. B HekoTOpBIX BapHaHTax peanusanuu n3o0perenus V
npencrasisier coboii CRY u W npexncrasnsier co6oii N. B HEKOTOpBIX BapHaHTaX pear3aiuu
n3obperenus V npexncrasisier coboit CRY u W npencrasinsier coboii CRW,

B HekoTOpBIX BapuaHTax peanu3anyuy H300peTeHHs Mo MeHbluel Mepe oauH u3 V u W
npezacTaisier coooit N.

B HexoTopbIx BapuaHTax peanusanuu n3odperenus Kompno A BeIOpaHoO U3:

R1

R1
N R R }‘“\*N

R? \]/ N N HN
N\ N R2—¢ [ HN o e
}(\ N e
R? N R2

B HekoTopeIx BapmaHTax peanm3auuu u3odOpereHus Kompmo A mpencrasisier coboit
1
N R
H-‘"'H.
et
\ N "
R3
B HekoTOpBIX BapuaHTax peanusaunu n3o0perenust kaxabiii R!, R? u R? HezaBucumo
BoiOpan w3 H u Cy.4 ankuina. B HEKOTOPBIX BapHaHTaxX pealn3aliy n300peTeHns Kakablii u3 R1,
R? u R? npencrasnsier codoit H.
B HekoTopbIx BapuaHTax peanuzaunu nzodperenus Q mpexncrasiser codoit Ci.io ankm,
C .10 ranorenankun, Ce.1p apui, Cs.14 QUKIOANKIIL, 5-14 ieHHbIN reTepoapui wid 4-14 uineHHbId

reTePOLIMKIIOATKII, TA€ Kaknbii yka3zaHHbil Cj.o ankwmi, Ce.qo apun, Cs.pq4 umkimoankui, S5-14

YJICHHBIHN reTepoapit Wi 4-14 4jeHHbIN reTepoUUKIoaNKI B Q HeoOs3aTepbHO 3aMerneH 1, 2,
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3, 4 unu 5 3aMEeCTUTENSIMU, HE3ABUCUMO BBIOPaHHBIMH U3 rpyrbl, Bkiarouaromeil Cy!, Cy!-Cy 4
anxwu, ranoreH, C¢ ankun, Cy.g ankenun, C, anxunmn, C, ranoredankun, CN, NO,, ORal
SR2l C(O)RP!, C(O)NRCR4 C(O)OR2, OC(O)RP! OC(O)NRCRY C(=NRCHNRCRI
NRCIC(=NReH)NRCIRA NRCR4 NRCIC(O)RP!,  NRCIC(O)OR2!,  NRCIC(O)NRCRIL
NRCIS(O)RPL,  NReCIS(0),RPL  NRCIS(0),NR¢R4  S(O)RP!, S(O)NRCRY  S(O),RP! wu
S(O),NR¢RY rue yxazauubiii C . ankui, C,.¢ ankerus u Cy.q aJKUHII HEOOSA3aTENBHO 3aMelIeH
1, 2 unu 3 3amectuTessaMy, Hezasrcumo BeiOpanubiME U3 Cyl, CN, NO,, OR2! SR2! C(O)RY!,
C(O)NRCIRY, C(O)OR2!, OC(O)RPL, OC(O)NRCIRY C(=NR°¢)NRCR4! NRCIC(=NRe¢)NRCIR4L
NRC¢IR4 NRCIC(O)RPL, NRCIC(O)OR2!, NRCIC(O)NRCIRY, NRCIS(O)RP!, NRe'S(0),RP!
NR¢IS(0),NReIR4L S(O)RY!, S(O)NRCIRY!, S(0),RP! u S(O),NRCIR4!

B HekoTophIx BapuaHTax peanusauuu uoodperenus Q npencrapisietr codoit Ci.jp anku,
Ce.10 apui, Cs. 4 mukIoankui, 5-14 ujaeHHbIN reTepoapu uiu 4-14 4ieHHbIN reTepOoLNKIOATKIIL,
rae kaxnabii ykazanHubiil Ci.yg ankuni, Ce.jo apun, Cs.jq4 UUKIOATKWI, 5-14 4uneHHbIN reTepoapu
win 4-14 uneHHbll reTepouukioankun B Q HeoOs3arenpHO 3amemeH 1, 2, 3, 4 wumm 5
3aMECTUTEISIMU, HE3aBUCHMO BbiOpaHHbIMEM u3 rpymmbl, Brimrouaromeit Cy!, Cy!-C,4 ankwn,
ranores, C,¢ anxun, C,¢ ankenun, C, ankunun, C, ¢ ranorenanxwi, CN, NO,, OR?2!l SRal
C(O)RPI,  C(O)NRCR4!  C(O)OR2l,  OC(O)RP!,  OC(O)NRCR4 ~ C(=NRe)NRCRI!
NRCIC(=NRe¢HNRCIR4! NRCIRY  NRCIC(O)RP!,  NRCIC(O)OR2!,  NRCIC(O)NRCR4L
NRCIS(O)RPL,  NRCIS(0),RPL,  NRCIS(0),NRCIR4,  S(O)RY!, S(O)NRCR4, S(O),RP! wu
S(O),NR¢R4!, re yxazaunbiii C.¢ ankun He0OA3aTEIbHO 3aMelleH 1, 2 Wiu 3 3aMEeCTUTEISIMH,
He3asucumo BbiOpanHbiMu U3 OH, CN, C 4 ankokcu u NRSIC(O)RPL,

B HekoTOphIX BapuaHTax peanusaunuu u3odperenus Q npencrapisiet codoit Ci.jy anku,
Ce.10 apwi, Cs.14 mukIoankui, S-14 ujaeHHbIN reTepoapit Ui 4-14 djieHHbIN reTepOnKI0ATKILI,
rae kaxknbid ykazanubiid Ci.yg ankui, Cg.qo apun, Cs.y4 UMKIOATKII, 5-14 4ieHHBIH reTepoapu
win 4-14 uneHHbli retepormkioankuil B Q HeoOs3arenpbHO 3amemeH 1, 2, 3, 4 wmm 5
3aMECTHTENISIMU, HE3aBUCHMO BbIOpaHHbIMH W3 Tpyrmbl, Bkaodaromeii Cy!, Cy!-C ., amkwn,
ranored, C,¢ ankun, C,¢ ankenun, C,¢ anxunmi, C, ramorenanxwi, CN, NO,, ORal SRal
C(O)RPL,  C(O)NR°¢R4  C(O)OR2!,  OC(O)RP!,  OC(O)NRCR4! ~ C(=NReH)NRCR4L
NRCIC(=NReH)NRCIRA! NRCIR4  NRCIC(O)RP!,  NRCIC(O)OR?2!,  NRCIC(O)NRCRIL
NRCIS(O)RPL,  NRCIS(0),RPL NRCIS(0),NR¢R4  S(O)RP!, S(O)NRCRY  S(O),R’! u
S(O),NR¢IR4L,

B HekoTOpbIX BapuaHTax peanusanuu nzodperenus Q npexncrasisier codoii C4 ankun,
C,.4 ramorenankwi, ¢penwt, Cs; umknoankui, 5-10 uneHHbli rerepoapun win 4-10 djaeHHBIH
TeTePOLMKIIOANKII, The Kaxnublii ykasaHHbid Ci4 ankxwi, ¢enun, Cs.o uukimoanmkui, 5-10
YJIeHHBIH reTepoapit win 4-10 4jaeHHbIH reTepolUKIoaNKi B Q HeoOs3aTepbHO 3aMelneH 1, 2,
3, 4 unu 5 3aMECTUTENSIMU, HE3ABUCUMO BBIOPaHHBIMH U3 rpyrbl, Bkirouaromeii Cy!, Cy!-Cy 4
anxwu, ranoreH, C ¢ ankun, Cy.g ankenun, C, anxunwmn, C, ranoredankun, CN, NO,, ORal
SRal C(O)RP!, C(O)NRCR4 C(O)OR2!, OC(O)RP! OC(O)NRCRY C(=NRC)NRCRI
NRCIC(=NReH)NRCIRA! NRCR4 NRCSIC(O)RP!,  NRCIC(O)OR2!,  NRCIC(O)NRCRIL
NRCIS(O)RPL,  NRCIS(0),RPL NRCIS(0),NR¢R4  S(O)RP!, S(O)NRCRY,  S(O),RP! wu
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S(O),NR¢RY| rne ykazaunbiii C¢ ankui, C,.s ankenus, C,.s alKuHWI HEOOA3aTEIBHO 3aMelIeH
1, 2 wnu 3 3aMecTuTensiMu, He3aBucHMO BeiOpanHbiMu 13 OH, CN, C, ¢ ankokcu, u NRSIC(O)RP!

B HekoTophIx BapmaHTax peanmusauuu m3odperenus Q mpencrapisier codoit Ci.jp anku,
HeoOs3aTeNbHO 3aMemeHHbid 1, 2, 3, 4 win 5 3aMeCTHTENSIMHU, HE3aBHUCHMO BBIOPAHHBIMU W3
rpymbl, Biodaromeit Cyl, Cy!-Cy 4 anku, ranoren, Cy¢ anku, C,¢ ankenun, C,.¢ ankuami, Ci.
¢ ranorenankuia, CN, NO,, OR2l SRal C(O)RP!, C(O)NRCRY C(O)OR2, OC(O)RP,
OC(O)NRCIR4L C(=NRCH)NRCR4 ~ NRCIC(=NRCHNRCIRY  NRCRd ~ NRCIC(O)RP,
NRCIC(O)OR2!, NRCIC(O)NRCIRY, NRCIS(O)RPL, NReIS(0),RP!, NRCIS(0),NReR4L S(O)RP!,
S(O)NRCIR4! S(0),RP! u S(O),NR¢'RY, e ykazanubiii Cy.¢ ajkui HeOOA3aTENbHO 3aMeLIeH 1,
2 unu 3 3aMecTUTeNsIMU, He3aBucuMo BbiOpanHbiMU u3 OH, CN, C, 4 ankokcu u NRIC(O)RPL.

B HekoTophIx BapuaHTax peanusauuu uoodperenus Q npencrapisietr codoit Ci.jp anku,
HeoOs3aTeNbHO 3aMeleHHbld 1, 2, 3, 4 win 5 3aMeCTHTEeNsIMHU, HE3aBHCHMO BBIOPAHHBIMU M3
rpymbl, Biodaromieii Cyl, Cy!-Cy 4 anku, ranoreH, Cy¢ anku, C,¢ ankenun, C,.¢ ankuaui, Ci.
¢ rajorenankwi, CN, NO, OR2 SRl C(O)RP! C(O)NR¢R4 C(O)OR2, OC(O)RY!,
OC(O)NRCIR4! C(=NRC)NRCIR4 ~ NRCIC(=NRC)NRCRd! ~ NReR4 ~ NRCIC(O)RPL
NRCIC(0)OR?2!, NRCIC(O)NRCIR4! NRCIS(O)RP!, NR¢IS(0),RP! NReIS(0),NReR4! S(O)RP!,
S(O)NRCIR4! S(0),RP! u S(O),NR¢IR4L,

B HekoTOpbIX BapuaHTax peanusauuu u3odperenus Q mpencrasisier coboit Ci.jg amkui
wiu Cy.jp rajJoreHankui, rae ykasaHubiii Ci.jg ankuin HeoOsi3aTenbHO 3amerteH 1, 2, 3, 4 wiu 5
3aMECTHUTENISIMU, HE3aBUCHMO BbIOpaHHbIMH W3 Tpyrmmbl, Bkmovaromeii Cy!, Cy!-C 4 amkwn,
ranored, C,¢ ankun, C,¢ ankenun, C,¢ anxunmi, C, ramorenanxkwi, CN, NO,, ORal SRal
C(O)RP,  C(O)NRC¢R4  C(O)OR2!,  OC(O)RP!,  OC(O)NRCR4! ~ C(=NRe)NRCIR4L
NRCIC(=NRe)NRCIRd! NRCIRd  NRCIC(O)RP!,  NRCIC(O)OR?2!,  NRCIC(O)NRCRIL
NRCIS(O)RPL,  NRCIS(0),RPL NRCIS(0),NR¢Rd!  S(O)RP!, S(O)NRCRI  S(O),R’! nu
S(O),NR¢IR4L,

B HekoTOpbIX BapuaHTax peanusanuu uzodperenus Q npencrasisier codoii Cy.4 anku.

B Hekoropbix BapmaHTax peanusanuu uszoOperenust Q BoiOpan u3 Ci.y amkun u Cpy
raJIOreHaJIK I,

B HekoTophIx BapumaHTax peanm3anmu uzodpereHuss Q mpencrasnsier coOoH (eHm,
HeoOs3aTeNIbHO 3aMemeHHbid 1, 2, 3, 4 win 5 3aMeCTHTENsIMHU, HE3aBUCHMO BBIOPAHHBIMU W3
rpy bl Bimodaromeii Cyl, Cy!-Cy 4 ankui, ranoren, Cy¢ ankui, C,¢ ankenun, C,.¢ ankuami, Cy.
¢ ranorenankuia, CN, NO, ORal SRal C(O)RP!, C(O)NRCRY C(O)OR2, OC(O)RY,
OC(O)NRCIR‘H, C(:NRel)NRclel’ NRCIC(:NRel)NRdeI, NRClel, NRCIC(O)RM,
NRCIC(O)OR2!, NRCIC(O)NRCIRI, NRCIS(O)RP!, NReIS(0),RP!, NRCIS(0),NRCIR4L S(O)RP!,
S(O)NRCIR4! S(0),RP! u S(O),NR¢'RY e ykazanubiii C ¢ ajkui HeOOA3aTENbHO 3aMeLIeH 1,
2 unu 3 3amecTuTensIMU, He3aBucuMo BbiopanHbiMU u3 OH, CN, C, 4 ankokcu u NRIC(O)RPL.

B HekoTopeIx BapumaHTax peanm3anmu uzodpereHuss Q mpencrasnsier coboi eHm,
HeoOs3aTeNTbHO 3aMemeHHbid 1, 2, 3, 4 win 5 3aMeCTHTEeNsIMHU, HE3aBUCHMO BBIOPAHHBIMU W3
rpy bl Biodaromei Cyl, Cy!-Cy 4 anku, ranoren, Cy¢ ankui, C,¢ ankenun, C,.¢ ankuami, Cy.
¢ ranorenankuia, CN, NO, ORal SRal C(O)RP!, C(O)NRCRY C(O)OR2, OC(O)RP,
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OC(O)NRCIR‘H, C(:NRel)NRclel’ NRclc(:NRel)NRclel’ NRClel, NRCIC(O)RM,
NRCIC(O)OR2!, NRCIC(O)NRCIRY, NRCIS(O)RPL, NReIS(0),RP!, NRCIS(0),NRCIR4L S(O)RP!,
S(O)NRCIR4! S(0),RP! u S(O),NReIR4!L

B HexoTopeIx BapmaHTax peanm3anmu uzodpereHuss Q mpencrasnsier cobo eHm,
HeoOs3aTeNIbHO 3aMeLeHHbINH | WK 2 3aMEeCTUTENISIMH, HE3aBHCHMO BBIOPAHHBIMH U3 TaJIOTeHa,
C1 ankuna, C, ¢ ranmorenasnkuia, CN u OR?!, rue ykazautbiii Cy_¢ alKiI HEOOSI3aTENBHO 3aMEIEH
CN.

B HexkoTopeIx BapuaHTax peanmsanuu uzodpereHuss Q mpencrasnsier coOoi eHm,
HeoOs13aTeNIbHO 3aMelleHHbIN | 1M 2 3aMecTUTeNs MU, HE3aBUCUMO BBIOPAHHBIMHU U3 TaJIOTeHa,
C.¢ ranorenankuia u ORal,

B Hekoropbix BapmaHTax peanmsanun m3oOperenuss Q mnpexncrasisier coboit Cs.yy
LUKJIOAJIKUJ, HeoOsI3aTeNIbHO 3aMelneHHbid 1, 2, 3, 4 uaum 5 3aMeCcTUTENsIMHU, HE3aBHCHMO
BbIOpaHHbIMU U3 TpyIibl, BKIrouarommeit Cy!, Cy!-C,4 ankwn, ranores, C ¢ ankui, Cy.q aKEHWI,
C,.6 ankunun, Ciq ranorenankuwi, CN, NO,, OR2l SRal C(O)RP!, C(O)NRCR4 C(O)OR2!,
OC(O)RP! OC(O)NRCIR4! C(=NRe)NRCIR4 NRCIC(=NRe¢)NRCIR4! NReR4 NRCIC(O)RP,
NRCIC(0)OR?2!, NRCIC(O)NRCIR4! NRCIS(O)RP!, NR¢IS(0),RP! NReIS(0),NReR4! S(O)RP!,
S(O)NRCIR4! S(0),RP! u S(0),NRCRY, rne ykazauubiii Cy.q alKkui HeOOSA3aTENBHO 3aMeIeH 1,
2 uma 3 3aMectutessiMu, HesaBucuMo BoiOpanubiMu 3 OH, CN, C, 4 ankokcu, C(O)NRCIRY!,
NRClel,

1 NRCIC(O)RP!,

B HekoTOpbIX BapuaHTax peaju3aiuu u3o0Operenuss Q mnpexncrasiser codoit Cs.yy
LUKJIOAJIKUJI, HeoOsI3aTeNIbHO 3aMelleHHbId 1, 2, 3, 4 unau 5 3amMecTUTeNssMH, HE3aBUCHMO
BbIOpaHHbIMU U3 Tpy bl BItouaromeit Cy!, Cy!-C,4 ankun, ranores, C ¢ ankui, Cy.q aTKEHWI,
Cy.¢ ankunun, Ciq ranorenankuwi, CN, NO,, ORal SR2l C(O)RP!, C(O)NRCR4 C(O)ORal,
OC(O)RP!, OC(O)NRCIR4! C(=NRe¢H)NRCIR4! NRCIC(=NRe¢)NRC¢R4! NRC¢IR4! NR¢IC(O)RP!,
NRCIC(O)OR?2!, NRCIC(O)NRCIRY NRCIS(O)RP!, NReIS(0),RP!, NRCIS(0),NReIR4L S(O)RP!,
S(O)NRCIR4! S(0),RP! u S(O),NR¢'RY rne ykazanubiii C).¢ ajkui HeOOA3aTEIbHO 3aMeLIeH 1,
2 unu 3 3amecTuTensIMU, He3aBucuMo BbiopanHbMU u3 OH, CN, C, 4 ankokcu u NRIC(O)RP!.

B Hekoropeix BapuaHTax peanuszauuu u3odpereHus Q mnpencraBisier coboit Cy;
LUKJIOAJIKUJ, HEeOOsI3aTeNIbHO 3aMelleHHbid 1, 2, 3, 4 wau 5 3aMecTUTeNsIMU, HE3aBUCHMO
BbIOpaHHbIMU U3 Tpy bl BIroyaromeii Cy!, Cy!-C,4 ankwn, ranores, C ¢ ankui, C,.q aKEHWI,
C,.¢ ankunun, Ciq ranorenankuwi, CN, NO,, ORal SR2l C(O)RP!, C(O)NRCR4 C(O)ORa!,
OC(O)RP!, OC(O)NRCIR4 C(=NRe¢H)NRCIR4! NRCIC(=NR°¢)NR¢R4! NRC¢R4! NR¢IC(O)RP!,
NRCIC(O)OR2!, NRCIC(O)NRCIRI, NRCIS(O)RP!, NReIS(0),RP!, NRCIS(0),NRCIR4L S(O)RP!,
S(O)NRCIR4! S(0),RP! u S(O),NR¢'RY e ykazanubiii C ¢ ajkui HeOOA3aTENbHO 3aMeLIeH 1,
2 wnu 3 3aMecturensiMH, Hezasucumo BeiOpanHbiMu 13 OH, CN, C,4 ankokcu, C(O)NRCIRIL
NRClel,

1 NRIC(O)RP!,

B HekoTOpbIX BapraHTax peanusanud n3odpeterus Q mpeacTapiseT cOOON UKIOTeKCHI,

HeoOs3aTeNIbHO 3aMemeHHbid 1, 2, 3, 4 win 5 3aMeCTHTEeNSIMHU, HE3aBHUCHMO BBIOPAHHBIMU W3
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rpy bl Bimodaromeit Cyl, Cy!-Cy 4 ankun, ranoren, Cy¢ anku, C,¢ ankenun, C,.¢ ankuami, Cy.
¢ ranorenankuia, CN, NO, ORa! SRal C(O)RP!, C(O)NRCRY C(O)OR2, OC(O)RP!,
OC(O)NRCIR‘H, C(:NRel)NRclel’ NRclc(:NRel)NRclel’ NRClel, NRCIC(O)RM,
NRCIC(O)OR2!, NRCIC(O)NRCIRY, NRCIS(O)RPL, NReIS(0),RP!, NRCIS(0),NR¢R4L S(O)RP!,
S(O)NRCIR4! S(0),RP! u S(O),NR¢'RY, rne ykazanubiii Cy.¢ ajkui HeOOA3aTEIbHO 3aMelleH 1,
2 wiu 3 3aMecturensiMu, Hezasucumo BeiOpanHbiMu 13 OH, CN, C,4 ankokcu, C(O)NRCIRYL,
NRClel,

1 NRCIC(O)RP!,

B HekoTOpbIX BapuaHTax peanusanuu usodOperenuss Q mnpexncrasiser coboit Cs.yy
LUKJIOAJKUJI, HeOoOs3aTeNlbHO 3aMelneHHblid 1, 2, 3, 4 wim S5 3aMeCTUTENsIMH, HEe3aBHCHMO
BBIOpaHHbIMU U3 TpyIbl, BKIrouaromeit Cy!, Cy!-Cy4 ankwn, ranores, Cy.¢ ankui, Cy.q aKEHWI,
C,.¢ ankunun, Cig ranorenankuwi, CN, NO,, OR2l SRal C(O)RP!, C(O)NRCR4 C(O)OR?2!,
OC(O)RP!, OC(O)NRCIR C(=NR¢)NRCR4 NRCIC(=NRe¢)NR¢R4 NRe¢R4! NR¢IC(O)RP!,
NRCIC(O)OR?2!, NRCIC(O)NRCIRY, NRCIS(O)RPL, NReIS(0),RP!, NRCIS(0),NRCR4L S(O)RP!,
S(O)NRCIR4! S(0),RP! u S(O),NR¢IR4L

B HekoToppIx BapmaHTax peanmmzauuu uzodperenus Q mnpencraBiser coboit Cys
LUKJIOAJKUJI, HEOOs3aTeNIbHO 3aMeleHHbii 1, 2, 3, 4 win 5 3aMEeCTUTENSIMU, HE3aBHCHMO
BeIOpaHHBIMU 13 Tpy b, BKtovarommeit Cy!, Cy!-Cy 4 ankun, rajoreH, Cig ankuin, C,.¢ alKeHWI,
C,.¢ ankunun, Cis ramorenanxuwi, CN, NO,, ORal SR2l C(O)RP!, C(O)NRCR4 C(O)ORal,
OC(O)RP!, OC(O)NRCIR4! C(=NRe¢H)NRCIR4! NRCIC(=NR¢)NR¢R4! NRC¢IR4! NR¢IC(O)RP!,
NRCIC(O)OR?2!, NRCIC(O)NRCIRY NRCIS(O)RY! NReIS(0),RP!, NRCIS(0),NR¢IR4! S(O)RP!,
S(O)NRCIR4! S(0),RP! u S(O),NR¢'RY rpe ykazanubiii C,.¢ ajnkui HeoOA3aTEIbHO 3aMeLIeH 1,
2 i 3 3amecTuTensMu, HezaBucumo BbiopanHbiMU u3 OH, CN, C, .4 ankokcu u NRIC(O)RP!.

B Hekoroppix BapuaHTax peanuszauuu u3odpereHuss Q mnpencraBisier coboi Cy;
LIUKJIOAJIKUJI, HEeOOsI3aTeNIbHO 3aMelleHHbId 1, 2, 3, 4 wiam 5 3aMecTUTeNsIMU, HE3aBUCHMO
BbIOpaHHbIMU U3 Tpy bl BIroyaromeit Cy!, Cy!-C,4 ankun, ranoren, C ¢ ankui, Cy.q aNKEHWI,
Cy.¢ ankunun, Ciq ranorenankuwi, CN, NO,, ORal SR2l C(O)RP!, C(O)NRCR4 C(O)ORal,
OC(O)RP!, OC(O)NRCIR4! C(=NRe¢H)NRCIR4! NRCIC(=NRe¢)NR¢R4! NRC¢R4! NR¢IC(O)RP!,
NRCIC(O)OR2!, NRCIC(O)NRCIRI! NRCIS(O)RP!, NReIS(0),RP!, NRCIS(0),NRCIR4L S(O)RP!,
S(O)NRCIR4! S(0),RP! u S(0),NReIR4L

B Hekoropelx BapuaHTax peanuszauuu u3o0pereHus Q mnpencraBisier coboit Cy;
[UKJIOAJIKUJI, HEOOS3aTeNIbHO 3aMelIeHHbINA | Wi 2 3aMEeCTUTENISIMU, HE3aBUCHMO BBIOPAHHBIMU
u3 rpynnsl, Brmovaromeii Cy!l, ranoren, Cig ankun, Cq ranorenankuwi, CN, OR2l NRCIR4!
C(O)NRCIRY! 1 NRCIC(O)RY!, rue ykasanubiii Cy.¢ ankun HeoOs3aTeNbHO 3aMeller 1, 2 wim 3
3aMeCTUTENSIMHU, He3aBUCHMO BoiOpanHbiMu U3 OH, CN, C,¢ ankokcu 1 NREIC(O)RbL.

B Hekoropeix BapuaHTax peanuszauuu u3oopereHus Q mnpencraBmsier coboit Cy
LUKJIOAJIKWJI, HEOOS3aTeNIbHO 3aMelIeHHbIN | Wi 2 3aMECTUTENISIMU, HE3aBUCHMO BBIOPAHHBIMU
u3 C, ranorenankuna, OR2! y NReIRd!,

B Hekoropelx BapuaHTax peanuszauuu usodpereHus Q mnpencraBmsier coboit Cy;

LUKJIOAJTKUJI, HEOOS3aTeNIbHO 3aMeLIeHHbIN | Wi 2 3aMECTUTENSIMU, He3aBUCHMO BBIOPAHHBIMU
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u3 rpynnel, Brmovaromeil Cy!l, ranoren, Cig ankun, Cq ranorenankuwi, CN, OR2l NRCIR4!
C(O)NRCIRY NRCIC(O)RPL 1 S(0),RP!, rne ykaszanusiii C,.¢ ankus HeoOS3aTENbHO 3aMeIeH 1,
2 wiu 3 3aMecturensiMH, Hezasucumo BoiOpanHbiMU 13 OH, CN, C,4 ankokcu, C(O)NRCIRYL,
NRClel,

1 NRIC(O)RP!,

B Hexoropeix BapuaHTax peanuszauuu usodpereHuss Q mnpencraBmsier coboit Cy
LUKJIOAJIKUJI, HEOOS3aTeNIbHO 3aMeLIeHHbIN | MIIi 2 3aMEeCTUTENSIMU, He3aBUCHMO BBIOPAHHBIMU
u3 rpymnnsl, BKmodaromei Ci.g ankun, Cy rajgoresankui, OR2! u NRCIRL rne ykazannbiii Cyg
aJIKWIT HeoOsI3aTeNIbHO 3amelleH | miu 2 3amectutessiMe, He3aBucuMo BbiOpaHHbiMU 13 OH, CN,
C 1.6 ankokcu, C(O)NRC'RY, NReIR4! u NRCIC(O)RPL.

B HEKOTOpPBIX BapHaHTaX peanu3aiyu u3oopereHus Q mpencrapisieT coOO0M UKIOTEKCHIT,
HeoOs13aTeNIbHO 3aMelIeHHbIH 1 niM 2 3aMeCcTHTeNsIMH, HE3aBUCUMO BBIOPAHHBIMHM M3 TPYIIIIEL,
smovaromeit Cyl, ranoren, Cy.g ankuin, Cy¢ ranorenankuwi, CN, OR2! NR¢!R4! C(O)NRCR4,
NReIC(O)RP!
3aMeCTUTENAMH, He3aBucuMO BbiOpaHubiMu u3 OH, CN, C, .4 ankokcu, C(O)NRCIR4! NReIR4!,

1 NRCIC(O)RP!,

B HekoTOpbIX BapuaHTax peanusanyy nzodperenus Q npencrasisieT coO0H LNUKIOTeKCHUII,

u S(O),RY, rme ykasanubiii Ci ankuna HeoOs3aTeNbHO 3amenieH 1, 2 wiam 3

2

HeoOs3aTeIbHO 3aMELeHHbIH | Min 2 3aMeCTUTENsIMU, He3aBUCHMO BBIOPAHHBIMHU M3 TPYIIIIbIL,
srutouatonieit Cig ankun, Cpg ramorenankmwi, OR2! u NRCRY rme ykasauubiii Cig ankun
HeoOs13aTeNbHO 3amelneH | wiu 2 3amectutensimu, HesaBucumo BeiOpanHbiMu 3 OH, CN, Ci4
ankokcu, C(O)NRCIR4! NRCIR4! gy NRSIC(O)RP!,

B HekoTOphIX BapuaHTax peanusauuu uzoOpereHuss Q mnpencrabisier coboit Cy
LUKJIOAKUJ, 3aMEINeHHbI | Wi 2 3aMeCTHTENsIMH, He3aBUCHMO BbIOPAHHBIMU M3 TPYIIIIEL
sxmovaromneit Cy!, ranoren, Ci. ankuin, C, ¢ ranorenankmwi, CN, ORa! NR¢IR4! C(O)NRCR4!,
NRCIC(O)RPL, u S(O),RP!
3aMeCTUTENSIMHU, He3aBUCUMO BeiOpanHbiMu 13 OH, CN, C,¢ ankokcu, C(O)NRCIR4! NReIR4!

1 NRCIC(O)RP!,

B HekoTOpbIX BapuaHTax peaan3anuy u3odpeterus Q mpenacrasisier COOOH LUKIOTEKCHI,

, tne ykazaHHbli Ci¢ amkun HeoOsi3aTenbHO 3amerneH 1, 2 wiu 3

2

3aMeleHHbIH | Win 2 3aMeCTUTEISIMHE, HE3aBUCHMO BHIOPAHHBIMH U3 TPy Tkl BKroUaromeii Cyl,
ranoreH, Ci¢ ankun, Ci¢ ragorerankmi, CN, OR2l NR¢IR4 C(O)NR¢'R4 NRCIC(O)RP! u
S(O),R"!, rme ykasanublii Cig ankuia HeoOsI3aTENbHO 3aMelleH 1, 2 Wi 3 3aMeCTHUTENSIMH,
He3aBucumo BbiOpanHbiMu U3 OH, CN, C, 4 ankokcu, C(O)NRSIR4! NReIR4!

1 NRCIC(O)RP!,

B HekoTOpBIX BapraHTaxX peanusanud n3odpeterus Q mpeacTapiseT coOON UKIOTeKCHIT,
3amerennbiii C¢ ankwioMm, rae ykasanHbld Ciq ankun HeoOs3aTeNbHO 3amerneH | wim 2
3amecTUTeNsIMU, He3aBucuMo BoiOpanHbiMu U3 OH, CN, C, 4 ankokcu, C(O)NRCR4! NR¢IR4! y
NRCIC(O)RPL.

B HekoTOphIX BapuaHTax peanuszanuu u3odperenus Q npencrasisieT co0oit 5-14 uneHHbIH
rerepoapmii, HeoOs3aTeapbHO 3aMmemeHHbid 1, 2, 3, 4 wim S5 3aMecTUTEeNsIMH, HE3aBHCHMO

BBIOpaHHBIMU U3 TpyIibl, BKIroyaromeii Cy!, Cy!-C;4 ankwn, ranoren, Cy.¢ ankui, C,.q aKEHWI,
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C,.¢ ankunun, Ciq ranorenankuwi, CN, NO,, OR2l SR2l C(O)RP!, C(O)NRCR4 C(O)ORa!,
OC(O)RP!, OC(O)NRCIR C(=NRe¢H)NRCR4 NRCIC(=NR°¢)NR¢R4! NRC¢R4! NR¢IC(O)RP!,
NRCIC(O)OR?2!, NRCIC(O)NRCIRY, NRCIS(O)RPL, NReIS(0),RP!, NRCIS(0),NRCIR4L S(O)RP!,
S(O)NRCIR4! S(0),RP! u S(O),NR¢'RY, rne ykazanubiii Cy.¢ ajkui HeOOA3aTENbHO 3aMelleH 1,
2 unu 3 3amecTUTENsIMU, He3aBucuMo BbiOpanHbiMU u3 OH, CN, C, 4 ankokcu u NRIC(O)RPL.

B HekoTophIx BapuaHTax peanuzanuu uzodperenus Q npencrasisier co0oit 5-14 uneHHbIH
rerepoapwi, HeoOsi3aTeapbHO 3amemeHHbld 1, 2, 3, 4 wim S5 3aMecTUTesIMH, HE3aBHCHMO
BBIOpaHHbIMU U3 Tpybl, BKIroyaromeit Cy!, Cy!-Cy4 ankwn, ranores, C.¢ ankui, C,.q aKEHWI,
C,.¢ ankunun, Ciq ranorenankuwi, CN, NO,, OR2! SR2l C(O)RP!, C(O)NRCR4 C(O)OR2!,
OC(O)RP!, OC(O)NRCIR C(=NRe¢)NRCR4 NRCIC(=NR°¢)NR¢R4! NRe¢R4! NR¢IC(O)RP!,
NRCIC(O)OR2!, NRCIC(O)NRCIRY, NRCIS(O)RPL, NReIS(0),RP!, NRCIS(0),NRCR4L S(O)RP!,
S(O)NRCIR4! S(0),RP! u S(O),NReIR4!L

B HekoTOphIX BapuaHTax peanuszanuu uzodperenus Q npencrasisier co0oit 5-14 uneHHbIH
rerepoapui, HeoOsi3arenpHO 3ameweHHbld 1, 2, 3, 4 win 5 3aMecTUTeNsIMH, HEe3aBHCHMO
BbIOpaHHBIMU 13 Tpy b, BKodarommeit Cyl, Cy!-Cy 4 ankun, rajoreH, Cig ankuin, C,.¢ alKeHuI,
Cy.s ankunmi, Ci¢ ramorenankun, CN, NO,, OR2l SRal C(O)RP!, C(O)NRCR4 C(O)OR?!,
OC(O)RP!, OC(O)NRCIR4! C(=NRe)NRCIR4 NRCIC(=NRe¢)NRCIR4! NRCR4 NRCIC(O)RP,
NRCIC(0)OR?2!, NRCSIC(O)NRCIRE! NRCIS(O)RP!, NR¢IS(0),RP! NReIS(0),NReR4! S(O)RP!,
S(O)NRCIR4 S(O),RP u S(O),NRCR4 rme ykaszauubii Ci¢ ankun u Cig aNKUHUI
HeoOs13aTeNIbHO 3amelneH 1, 2 wiu 3 3amectuTesisiMu, He3aBUCcUMO BeiOpanHbIMU 13 OH, CN, Cy4
ankokcu, NRCIR4! g NRCIC(O)Rb!,

B HekoTOphIX BapHaHTax peanu3aluu u3odpereHuss Q mpexacraBiseT codoi S5- wnm 6-
YJIEHHBIN reTepoapuil, HeoOs3areabHO 3amerennblit Cyl, ranorernom, Cy.g ankuiaom i OR?! rae
ykazaHHbIl Cy_ aNKku HeoOs3aTepbHO 3aMmenneH Cy g aTKOKCH.

B HekoTOpbIX BapuaHTax peanu3aluu u3odpereHuss Q mpexacraBiseT codoi S5- wnm 6-
YJIEHHBIN reTepoapuil, HeoOsi3areabHO 3amernennblit Cyl, ranorenom, Ci.g ankuaom uiar OR?L rae
ykazaHHbIN C;_¢ aNKIIT HEO0sS3aTeIbHO 3aMeIeH METOKCH.

B HekoTOpbIX BapuaHTax peanu3anuu u3odpereHuss Q mpexacrapiser codoi 5- wnm 6-
YJIEHHBIN TETEPOAPHUIT, HEOOS3ATENBHO 3aMeleHHbIH ¢ ORA!,

B HekoTOphIX BapuaHTax peanu3anuu u3odpereHuss Q mpeacraBiseT codoi S5- wnu 6-
YJIEHHBIM rerepoapuii, Heobs3atenbHO 3amemenHblii Cy!, ramorenom, C g anmkuioM, C,g
ankuauioM, C,¢ ramorenankuiaom wnd OR2L rme ykasanubiii Cig ankun u C,g alKuHHI
HeoOs13aTenbHO 3ameleHsl C.q ankokcu win NREIR4AL

B HekoTOphIX BapuaHTax peanusanuu uzodperenus Q npencrasisieT co0oit 4-14 uneHHbIH
reTepPOLMKIIOANKII, HeOOs3aTeNIbHO 3aMeleHHbId 1, 2, 3, 4 win 5 3aMecTUTeNs MU, HE3aBUCHMO
BbIOpaHHbIMU 13 TpyIibl, BKIroyaromeii Cy!, Cy!-Cy4 ankwn, ranoren, Cy.¢ ankui, C,.q aKEHWI,
Cy.¢ ankunun, Ciq ranorenankui, CN, NO,, OR2l SR2l C(O)RP!, C(O)NRCR4 C(O)ORa!,
OC(O)RP!, OC(O)NRCIR C(=NRe¢H)NRCIR4 NRCIC(=NR°¢)NR¢R4! NRe¢R4! NR¢IC(O)RP!,
NRCIC(O)OR2!, NRCIC(O)NRCIRI NRCIS(O)RPL, NReIS(0),RP!, NRCIS(0),NRCIR4 S(O)RP!,
S(O)NRCIR4! S(0),RP! u S(O),NR¢'RY rne ykazanubiii C,.¢ ajkui HeOOA3aTENbHO 3aMeLIeH 1,
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2 unu 3 3amMecTUTENsIMU, He3aBucuMo BbiOpanHbiMU u3 OH, CN, C, 4 ankokcu u NRIC(O)RPL.

B HekoTophIx BapuaHTax peanuszanuu uzodperenus Q npencrasisieT co0oit 4-14 uneHHbIH
reTePOLUKJIOANKILUI, HeOOs3aTeNIbHO 3aMeleHHbIid 1, 2, 3, 4 win 5 3aMecTHTeNs MU, HE3aBHUCHMO
BBIOpaHHbIMU U3 Tpybl, BKIroyaromeii Cy!, Cy!-Cy4 ankwn, ranoren, Cy.¢ ankui, C,.q aKEHWI,
C,.6 ankunun, Ciq ranorenankuwi, CN, NO,, OR2l SR2l C(O)RP!, C(O)NRCR4 C(O)ORa!,
OC(O)RbI, OC(O)NRCleI, C(ZNR"I)NRdel, NR‘:lC(:NRel)NRCIRdl, NRClel, NRCIC(O)RM,
NRCIC(O)OR2!, NRCIC(O)NRCIRY, NRCIS(O)RPL, NReIS(0),RP!, NRCIS(0),NReIR4 S(O)RP!,
S(O)NRCIR4! S(0),RP! u S(O),NReIR4!L

B HekoTopsIx BapuanTax peanusanuu nzodbperenus Q npencrasisier codoit 5-10-uneHHbIH
reTePOLMKIIOANKIUI, HEOOs3aTeNIbHO 3aMelIeHHbIH | wWin 2 3aMeCcTHTeNsIMH, HEe3aBHCHMO
BoiOpannbiMu 13 Cy!, C6 ankuna, Cy ranorenankuna, C(O)RP! u S(O),RP!, roe ykazauubiii C;.
¢ QKW HeoOs13aTeNIbHO 3aMeleH 1, 2 win 3 3aMeCTUTeISIMH, He3aBUCUMO BbIOpanHbMH 13 OH,
CN, C,.¢ ankokcu u NRSIC(O)RPL,

B HekoTophIX BapuaHTax peanuzauuu u3odperenus Q npeacrasssiet codoii 5-10-4neHHbIH
reTepOLMKIIOANIKUT, HeOOsA3aTebHO 3aMeIleHHbId | wWin 2 3aMeCcTHTEeNsIMU, HE3aBUCHUMO
BoiOpanHimMu u3 Cy!, rajorena, Ci.¢ ankuna, Ci¢ ranorenankuna, C(O)RP! u S(O),RPL.

B HekoTOpbIX BapuaHTax peanusaiuu uzoOpereHus Q mpexacrasisier coboi S5- wmm 6-
YJIEHHBIH T'eTEePOLMKIIOAKII, He00s3aTeNbHO 3aMeIeHHbIH | MJTH 2 3aMeCTUTEIISIMH, HE3aBHUCUMO
BoiOpannbiMu U3 Cyl, Cy4 ankuna, C,.¢ ranorenankuna, C(O)RP! u S(O),RP!, rue ykazanusiii C;.
¢ QIKHUJT HeoOs13aTesIbHO 3aMelieH 1, 2 win 3 3aMeCTUTENISIMU, He3aBHCUMO BhiOpaHHBbIMH 13 OH,
CN, C,.¢ ankokcu u NRSIC(O)RP!,

B HekoTOphIX BapHaHTax peanu3aluu u3odpereHuss Q mpexacraBiseT codoi S5- wnm 6-
YJIEHHBIH TeTepPOLIUKIIOANIKIII, HE00S3aTeIbHO 3aMEIeHHbIH | WK 2 3aMeCTUTEISIMU, HE3aBUCHMO
BoiOpanHimMu u3 Cy!, ranorena, Ci.¢ ankuna, Ci¢ ranorenankuna, C(O)RP! u S(O),RP!.

B HekoTOpbIX BapuaHTax peanu3aluu u3odpereHuss Q mpexacraBiseT codoi S5- wnm 6-
YJIEHHBIH TeTepOLIUKIIOANIKIII, HE00S3aTeIbHO 3aMEIeHHbIH | WK 2 3aMeCTUTEISIMU, HE3aBUCHMO
BoiOpanniMu u3 Cyl, C 4 ankuna, Cy ranorenankuna, C(O)RP! u S(O),RP!.

B HexoTOphIX BapuaHTax peanusanuu nzodperenust Q mpencrasisier coboit 9- wiu 10-
YJIEHHBIN reTepOIUKIIOANKII, HeoOs3aTeNlbHO 3amelneHHbiil C ¢ ankmiom, rae ykasaHHbiid Ci.g
ankwi HeoOs3aTenbHO 3aMerneH C;_q aTKOKCH.

B HexoTOphIx BapuaHTax peanusanuu nzodperenus Q mpencrasisier coboit 9- wiu 10-
YJIEHHBIM TeTEePOLMKIOANKII, Heobs3arenbHo 3amemieHHblii Cig ankuiaom wim C(O)RPL rne
ykazaHHbId Cy_¢ aNKu HeoOs3aTenbHO 3aMmenneH C; g aTKOKCH.

B HexoTOphIX BapuaHTax peanusanuu nzodpereHus Q mpencrasisier coboit 9- wiu 10-
YJICHHBIN reTepOIUKIIOATIKII, HeoOs3aTeNlbHO 3amelieHHblil C ¢ ankmiom, rae ykasaHHbiid Co.g
ANKWIT HeOoOS3aTeNTbHO 3aMeIeH METOKCH.

B HEKOTOpBIX BapHaHTaX peanu3anu u3odpererus kaxapii Cy! He3aBUCHMMO BBIOpaH U3
¢denmna, mopdonuHMIA, TUNEPUANHIIIA W HW30THA30NUAUHII-1,1-THOHA, THe yKa3aHHBIH
NUIEPUINHIIT HEOOs3aTeNIbHO 3aMelleH Ha 4-0-4JIeHHBIH TeTepOLMKIIOAJKII. B HEKOTOpbIX

BapHaHTax peammsaunn u3oOperenust kaxabiii Cy! HesaBucumo BbiOpaH u3  (eHma,
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Mop(hoNMHUIA, TUMIEPUINHIIA U U30THA3OMUANHUI-1,1-11OHa, Tae YKa3aHHBIA MHIePUIHHIIT
HEeo0s13aTeNTbHO 3aMeIeH MOP(OINHUIOM.

B HEKOTOpBIX BapHaHTaxX peanus3aiui u3odpererus kaxapii Cy! He3aBUCHMMO BBIOpaH U3
IPYNIbl, BKJIOYAROMEd (EeHWI, LHUKJIONPONWI, a3eTHAWHWI, MUPPOIHIAHWI, MOP(OIHHIIL,
NUNEPUINHII, TUNIEPA3UHIIT U H30THA30IUIUHIII- 1, 1-AHOH, Ka)X/Iblil Heo0s3aTeNbHO 3aMelneH 1
Wi 2 3aMeCTUTENsIMH, HEe3aBHCUMO BblOpaHHbIMM u3 ramoreHa, OH wu 4-6-uneHHOrO
reTEePOLMKJIOATKHIIIA.

B HEKOTOpBIX BapHaHTaX peanu3ai u3oopererus kaxapii Cy! He3aBUCHMMO BBIOpaH U3
IPyNIbl, BKJIOYAROMEd (EeHWI, LHUKJIONPONWI, a3eTHAUHWI, MUPPOIHIAHWI, MOP(OIUHIIL,
NUNEePUINHII, TUMIEPA3UHII U H30THA30IUINHIII- 1, 1-11OH, KaX/Iblil Heo0s3aTeNbHO 3aMelneH 1
WK 2 3aMeCTUTENsIMU, He3aBUCUMO BbIOpaHHbIMU U3 Ci amkuia, rajorena, OH, CN u 4-6
YJIEHHOI'O NeTePOLUKIIOAIKHUIA.

B HeKOTOpBIX BapHaHTaxX peanu3auuy u3odpererus kaxapii Cy! He3aBUCHMO BBIOpaH U3
IPyNIbl, BKJIOYAKOMEd (eHWI, LUKJIONPONWI, a3€TUIWHWI, MUPPOIHIUHUI, MOP(OIUHUIL,
NUMEPUANHII, TUEPASHHIIT 1 U30THA30IUANHIII- 1, 1-THOH, Ka) bl HeOOs3aTeIbHO 3aMelleH |
WK 2 3aMECTHUTENISIMU, He3aBUCUMO BbhiOpaHHbIMU U3 Tajiorena, OH u mopdonununa.

B HEKOTOpBIX BapuaHTax peanusanuu u3oodperenus kaxabiii Cy! He3aBUCUMO BbIOpaH U3
IPYMIIbI, BKJIKOYANOIEH (DEHWJ, LMKJIOMPOINWI, A3€THAMHWI, MUPPOIHIUHII, MOpP(OIUHWUN,
NUNEPUANHIII, TUEePASHHIIT 1 H30THA30IMANHIII- 1, 1-THOH, Ka)Iblli HeOOsA3aTeIbHO 3aMelleH |
WK 2 3aMECTHUTEISIMU, He3aBHCUMO BbiOpaHHbIME U3 MeTwia, F, OH, CN u mopdonunuma.

B HekOoTOpBIX BapHaHTaxX peaiuzanuu u3odperenus L npencrapisieT coOON METHICHOBBIH
JIUHKEP.

B HekoTOpBIX BapuaHTaxX peanu3aluu u3o0pereHus: L npencrasisier coOO0M STHICHOBBIN
JIMHKED.

B HekoTOpbIX BapuaHTax peanu3aluu n300peTeHus n paBHo 0.

B HeKkoTOpBIX BapuaHTax peau3aluu H300peTeHus n paBHO 1.

B HEKOTOpPBIX BapHaHTax peanu3alvu u3o0pereHust kaxaeii R2 RP Re R4 Ral Rbl Rel
Rdl R2 Rb2 R y R nesasucumo BuiOpan uz H, C, 4 ankuna, C,¢ rajoreHankuna u 4-10
YeHHOro rerepouukaoankmin-C,., ankuia, rae ykasanHbii Cig ankun u 4-10 uneHHBIN
rereporukiaoankun-C,, ankun B R RP, RS R4 Ral RblL Rel Rdl Ra Rb2 Rz y RE
Heo0s13aTeNbHO 3amelteH 1, 2, 3, 4 wiu 5 3amecTuTessiMu, He3aBUCUMO BbiOpanHbiME 13 CN, OR?3,
C(O)NRc3Rd3 1 NRS3RI

B HEKOTOpBIX BapHaHTax peanu3alvu u3o0pereHust kaxaeii R2, RP Re R4 Ral Rbl Rel
R4l R2 RbP2 R y R nesasucumo BuiOpan uz H, C, 4 ankuna, C,¢ ramoreHankuna u 4-10
YIeHHOro rerepouukaoankmin-C,., ankuna, rae ykasanHbii Cig ankun u 4-10 uneHHBIN
rereporukiaoankuia-C, 4 ankun B R RP, RS, R4 Ral RblL Rel Rdl Ra Rb2 Rz y RE
HeoOsI3aTeNbHO 3aMelleH 1, 2 win 3 3aMeCTUTENSIMH, HE3aBUCUMO BhIOpaHHbIMU 13 CN, OR?,
C(O)NRc3Rd3 1 NRS3RI

B HekOTOpbIX BapWaHTax peaju3aliu H300pereHust kaxapii R?3, RP RS u R®

He3aBrcuMO BbiOpaH u3 H, Cy ¢ ankuna u Cy.4 raJJoreHaIKiIa, TIe KaKIblil yKka3aHHbIi Cq.q aTKHIT
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u Cy¢ rajoreHaJkuwyi HeoOs3aTeNbHO 3aMmemeH 1, 2 wim 3 3aMeCTHTESIMH, HE3aBUCHMO
BbIOpanHbiMU 113 OH, mn(C, ¢ anknn)amuso u Ci.6 aTKOKCH.

B HekoTOpbIX BapWaHTax peaju3auiu H300pereHust kaxapii R?3, RP RS u R
He3aBrcuMO BbiOpaH u3 H, Cy ¢ ankmna u Cy.4 raJJoreHaJIKiIa, TIe Kak bl yKka3aHHbi Cq.q aJTKII
u Cy¢ rajoreHaJkuwi HeoOs3aTeNbHO 3aMmemieH 1, 2 wim 3 3aMeCTHTESIMHM, HE3aBUCHMO
BbIOpaHHbIMU 13 OH, 1UMeTHIaMHUHO 1 METOKCH.

B HeKOTOpPBIX BapHaHTax peann3aluu H300peTeHNUs:

V npencrasnsier coboit N uimm CRY, rme RY npexncrasnsier coboii H, ranoren wnu Cpy

2
AJIKUJI,

W npencrasnsier coboit N uimu CRY, rone RW mpencrasisier coboii H, ramoren wmu Ci4
AJIKUJI,

yKa3aHHBIN (PparMeHT, NPeICTaBICHHBIN:

e

—

BBIOpaH U3
Y o £ Py
RN “’“\"‘QNR“ ‘{NRN s ng:is
—_— M= / —_— N=—
R

=N
R'ﬂ" RB ’ B ’ R.Fi ’ R‘ﬁ‘ RE ’ RB "
\5
-/
N
RA :
kaxeiii RN Hezasucumo BoiOpan u3 H u Cy4 ankuina,
kaxabii R4, RB u RC nezaBucumo Boibpan us H u C,4 ankuna;
Konbio A BbIOpaHO U3:
R‘I
R1 R
1 1 RS 2
PSS R
N\ N " R | HN e s/
N e
R3 N RE
Ra

kaxapiid R, R? u R? nesaBucumo Boibpan u3z H u C4 ankuna;
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L npencrasisier coboli MeTHIeH,

n pasHO O wu 1,

Q mpencrapnsier coboit Ci.g amkun, Ce.o apwn, Cs.y OUKIOANKWIL, S5-14 4ieHHBIH
rerepoapui uiu 4-14 4jaeHHBIM reTepOLMKIOATKII, Te Kakabii ykazanHbid Ci.jp amkumi, Ce.qo
apui, Cs. 4 LuKI0ankui, 5-14 uneHHslil rerepoapui Win 4-14 4neHHbIN reTepoLUKIOanKulI B Q
HeoOs13aTeNbHO 3amelneH 1, 2, 3, 4 uinn 5 3aMecTUTEISIMH, HE3aBUCHMO BBIOPAHHBIMH U3 TPYIIIIEL,
srmovaromeit Cy!, Cy!'-C,., amkun, ranoreH, Cig ankun, C,¢ ankenwn, C, amkuuumn, Cig
ranoreHajkui, CN, NO, OR2 SRa  C(O)RP!, C(O)NR¢RY C(O)OR2, OC(O)RP,
OC(O)NRCIR4L C(=NRC)NRCR4 ~ NRCIC(=NRCHNRCIR4 ~ NRCRd ~ NRCIC(O)RP,
NRCIC(O)OR?2!, NRCIC(O)NRCIRY NRCIS(O)RPL, NReIS(0),RP!, NRCIS(0),NReR4L S(O)RP!,
S(O)NRCIR4! S(0),RP! u S(O),NR¢'RY, e ykazanubiii Cy.¢ ankui HeOOA3aTENbHO 3aMelleH 1,
2 unu 3 3amecTUTENsIMU, He3aBucumo BbiOpanHbiMU u3 OH, CN, C, 4 ankokcu u NRS'C(O)RP!;

rne Q "He npexncrasisier coboii H xoraa n pasHo 0;

kaxaeiii Cy! He3aBUCHMO BbIOpaH U3 rpy bl Biodaroieil Ce.1o apu, C;7 MKITIOAKIIL,
5-10 unensbii rerepoapun U 4-10 uNeHHbIH TeTEPOLMKIOANKII, KaKABIH HEoOs3aTeNIbHO
3amenieH 1, 2, 3 unu 4 3aMeCTUTENSIMH, HE3aBUCHMO BBIOPAHHBIMU M3 TPYIIIbI, BKIIFOYAIOIIEH
ranoreH, C¢ ankui, C,e ankenun, C,, ankuamn, C¢ ramoreHankuwn, Ce.qo apmi, Cs
nukioankui, 5-10 unenHsiit rerepoapun, 4-10 unenssiii rerepormkinoankui, Cg.po apun-Ciy
ankwi, Cs.; tuknoankui-Cp., amkun, 5-10 unenssiii rerepoapun-Ci, ankun, 4-10 uneHHbIH
rerepouukioankun-Cyy amkun, CN, NO,, OR2, SR#2 C(O)RP2, C(O)NRSR% C(0O)OR?,
OC(O)RP2, OC(O)NR2R% C(=NR¢?)NR2R% NR2C(=NR¢2)NRZR49 NR¢?R42, NR2C(O)R"?2,
NRZC(0)OR2%2, NR2C(O)NRZR%, NR¢2S(0)RY2, NR2S(0),RP2, NR2S(0),NR2R42 S(O)RP?2,
S(O)NR2R%, S(0),R"? u S(0),NR*R¥;

kaxapii Ral RbI Rel R4l Ra2 Rb2 Re2 y R¥ pesaBucuMO BbIOpaH M3 TPYIIIbL,
Bmouarotedt H, Cy¢ ankun, Cy.¢ ranorenankun, C,.q ankenmn, C, ankunaun, Cg.9 apui, Cs;
uukinoankui, 5-10 uneHHbld rerepoapw, 4-10 unennsiii rerepoumkinoankmi, Cg.io apun-Ciy
ankun, Cs.; umknoankun-Ci.y ankwn, 5-10 unenssiii rerepoapun-Ci.y ankuwn u 4-10 wieHHBIN
rerepouuknoankun-C,.4 ankwun, rae ykasanabii Ciq ankun, C,e ankenun, C, ankuami, Ce.qo
apun, Cs; nukmoankun, 5-10 unenssiii rerepoapmi, 4-10 unenssiii rerepounknoankui, Ce.o
apun-Cy4 ankun, Cs; muknoankmn-Ci.4 ankwi, 5-10 unenssiii rerepoapun-Ci4 ankun u 4-10
ujieHHbIM rerepouuknoankun-C4 ankun B Ral, RPL Rl Rdl Ra2 Rb2 R<2 y R Heobs3aTenbHO
3amerneH 1, 2, 3, 4 win 5 3aMeCTUTEISIMH, HE3aBUCUMO BBIOPAHHBIMU U3 TPYIIIbI, BKIFOYAIOIIEH
Cy?, Cy?-Cy.4 ankwun, ranoren, Cy.4 ankun, Ci4 rajgoreHankun, C,.¢ ranoreHankui, C,.q alKeHW,
Cy.6 ankuaui, CN, OR®, SR®, C(O)RP, C(O)NRSR®, C(0)OR:, OC(O)RP3, OC(O)NRSRE,
NRSRE, NRSC(O)RD3, NRSC(O)NRSRE, NRSC(O)OR#, C(=NR)NRSR®S,
NRSBC(=NR)NRSRE, S(O)RP3, S(O)NRSRB, S(0),RP3, NR3S(0),RP3, NR3S(0),NR3R® u
S(O),NRR%;

win R u R4 Bmecte ¢ atomom N, K KOTOPOMY OHU MPUCOEIAUHEHBI, 0OpasyoT 4-7
YJIEHHYI) TeTEepPOLMKIOANKIWIBHYID TpyIIly, HeoOs3aTelbHO 3amelieHHyr 1, 2 w3

3aMECTHUTEJISIMU, HE3aBHCUMO BBIOPAHHBIMH W3 TPYyTIbI, BKItoUatomei ranorex, Cy.4 ankwi, Coy
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ranorenajkui, CN, OR®, SR3 C(0O)R"?, C(O)NRSRE, C(0)OR?}, OC(O)R?, OC(O)NRSRE,
NR°3Rd3, NR°3C(O)Rb3, NR°3C(O)NR°3R‘B, NR°3C(O)ORa3, C(:NRe3)NRc3Rd3’
NR°3C(=NR"3)NRC3R‘13, S(O)Rb3, S(O)NR°3Rd3, S(O)sz, NR°3S(O)2Rb3, NRc3S(O)2NRc3Rd3 "
S(O)zNRCSRCB;

wit R u R Bmecte ¢ atomom N, K KOTOPOMY OHH MPHUCOEAUHEHBI, 0OpasyoT 4-7

YICHHYI) TeTEePOLUKIOANKIIbHYID TpPyIIy, HeoOs3aTelbHO 3aMmelieHnyr 1, 2 w3

>
3aMECTHUTEJISIMHU, HE3aBUCUMO BBIOPAHHBIMH M3 TPYyTIbI, BKtouatomei rajorex, Cy.4 ankmi, Coy
ranoreHajkumi, CN, OR®, SR3 C(0O)R"?, C(O)NRSR%, C(0)OR?}, OC(O)R?, OC(O)NRSRE,
NR°3Rd3, NR°3C(O)Rb3, NR°3C(O)NR°3Rd3, NR°3C(O)ORa3, C(:NRe3)NRc3Rd3’
NR°3C(=NR"3)NRC3R‘13, S(O)Rb3, S(O)NRC3Rd3, S(O)sz3, NR°3S(O)2Rb3, NR°3S(O)2NR°3R‘B "
S(O)zNRC3Rd3;

kaxaeiii Cy? mpencrasisier coboit Cg.o apun, Cs, mukmoankwi, 5-10 dneHHbIH
rerepoapit Wi 4-10 4IeHHbIN reTepOIMKIOATKIIL, KaXKIbIi HeoOs3aTebHO 3aMelteH 1, 2, 3 wiu
4 3aMeCTHUTEJISIMU, HE3aBUCUMO BBIOPAHHBIMH U3 TPYTIIbI, BKJIOUaroLiei rajgoreH, Cy.4 amkui, C.y
ranorenankun, Cq ranoreHankun, C,s ankenun, C,s ankunun, CN, OR®, SR33 C(O)RY,
C(O)NRSR®E, C(O)OR?, OC(0)RD, OC(O)NRBRB NRSRE, NRAC(O)RP?, NRABC(O)NRBRE,
NRSC(0O)OR3, C(=NR)NRSRS, NRSBC(=NR)NRSRSB, S(O)RP3, S(O)NRSRE, S(0),Rb3,
NRS(0),Rb3, NR3S(0),NRS3RE g1 §(0),NR3RE;

kaxbiii R23, RP3, Re3 u RY3 Hezasrcumo BbIOpaH u3 rpynmsl, Briodaromeit H, Cyg ankui,
Ci.¢ ranorenankun, C, ankenun, C, ankunui, Ce.io apun, Cs.; nukinoankui, 5-10 uneHHbIH
rerepoapw, 4-10 unennsiii rerepouuknoankui, Ce.o apmin-Cy4 ankun, Cs;; uuknoankuia-Ciy
ankuy, 5-10 unennsiii rerepoapun-Cy.4 ankui, u 4-10 dyeHHbIH reTepouKaoankmi-C ., aKu,
rae Kaxabid ykazaHHbid C.¢ ankui, Cy.q ranoreHankui, C,.q ankeHun, C,.q ankuami, Cq_qo apu,
C5.; mukgnoankwt, 5-10 unennslii rerepoapu, 4-10 uneHHblil rerepouukaoankimt, Cq.o apun-Ciy
ankun, Cs.; umknoankun-Ci., ankwn, 5-10 unenssiii rerepoapun-Ci.4 ankuwn u 4-10 4wieHHBIN
reTepouukIoankimi-Ci.4 aNKuI HeoOs3aTeIbHO 3aMeleH 1, 2 win 3 3aMeCTUTENSIMH, HE3aBHCHMO
BbIOpaHHbIMU U3 Tpy bl BKtouaromeid OH, CN, amuno, ranores, Cy.4 ankun, C;_¢ aTKHUJIaMIHO,
mu(C ¢ ankmn)amuno, Cy_¢ ankokcH, Cy.q ramoreHankui u Cy.q TaIOr€HaTKOKCH,

kaxeii R R®? u R Hesasrcumo Boidopan u3 H, C;4 ankmna u CN;

rne oguH win Oonee koybleoOpasyrmux atoMoB C wiu N Jr000# BbIlIEyKa3aHHOM
reTePOLMKIIOAKUIBHON rpy bl He00s3aTeNbHO 3aMelIeHbl Okco (=0) rpynmoii;

rne onMH wiak Oojiee KOJbIEOOpasyromux aroMoB S 000N  BbIIIEyKa3aHHOM
reTepPOLMKIIOANKIIIBHON TPYIIbl HEOOs3aTENIbHO 3aMeIleHbl OOHOW Wiu 1ByMsi okco (=0)
IpyHIaMu; u

MIPH YCJIOBUH, YTO KOT/IA!

V mpencrasisier codoit CH;

W npencrasnsier codoii CH;

yKa3aHHBINA (PparMeHT, PeICTaBICHHBIN:
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“\ffi‘f

X4

NPEACTABISIET COOOM

<

”LNH
A

R 5

n pasHO O; u

Q mpencrasnsier co0OM IUKJIOTEKCHII, HeOOs3aTeNIbHO 3aMelneHHbid 1, 2, 3, 4 umu S
3aMECTHTENISIMU, HE3aBUCHMO BbIOpaHHbIMH H3 rpyrmel, Bkmovaromeii Cy!, Cy!-C,4 amkun,
ranoreH, Ci¢ ankun, Co¢ ankenun, Cye ankunmi, Cig ramorenanxkwi, CN, NO,, ORal SRal
C(O)RP,  C(O)NRC¢R4  C(O)OR2,  OC(O)RP!,  OC(O)NRCR4! ~ C(=NReH)NRCR4L
NRCIC(=NRe¢H)NRCIR4! NRCIR4  NRCIC(O)RP!,  NRCIC(O)OR2!,  NRCIC(O)NRCR4L
NRCIS(O)RPL,  NRCIS(0),RP!,  NRCIS(0),NRCIR4,  S(O)RY! S(O)NRCR4, S(O)RP! wu
S(O),NR¢IR4!;

to Kosbiio A He npencrasisieT coOoit:

B HEKOTOpBIX BapuaHTaX peau3alii H300PETeHHUS
V npencraensier coboit N uinu CRY, rne RV npencraensier coboii H, ramoren unu Cjy

AJIKUJL,
W npencrasnsier coboit N unu CRY, rne RW npencrasisier coboii H, ranoren wiu Ciy4

AJTKWIT,

yKa3aHHBIA (PPAarMEHT, MPeICTaBICHHBIN:

£
N

A7

BbIOpaH u3:

N N '3 AN 2N

RN qe T ONRM NRN S s
el Olio ol
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kaxaeiii RN Hesasucumo Boiopan u3 H u Cy4 ankmia,
kaxabiii R4, RB u RC nezaBucumo Boibpan us H u Cy4 ankuna;

Komnbio A BBIOpaHO U3:

R‘I

R1

N c R
R? "-\u-._r N R1 KN-H.H_ R‘ HN N E\f"N

3\ N}(\ R2—<; [ HN\ %}Eﬁ s/ Ry
R? ’ , N~ . R? ,
| H—r,
N

. sy

kaxzaeiii R, R? u R3 HesaBucumo Boiopan u3z H u Cy.4 ankuna;

L npencrasisier cob0l MeTUIIEH;

n paBHo O mn 1;

Q mpencrapnsier coboit Ci.jg ankun, Ce.po apun, Cs.g4 UUKIOANKWI, 5-14 ujIeHHbIH
rerepoapui uin 4-14 4yjgeHHbIN reTepOLUKIOATKIN, e Kakaplid ykazanHblid C. g ankui, Ce.jo
apui, Cs.j4 LUKIOAJKWI, 5-14 uneHHbIN rerepoapui wiu 4-14 dieHHbIN reTepoLUKIoankui B Q
HeoOs13aTeNIbHO 3amelneH 1, 2, 3, 4 uiau S 3aMeCcTUTeNSIMH, HE3aBUCHMO BBIOPAHHBIMH U3 TPYIIIIHL,
srmovaromeii Cy!, Cy!-Cy., ankun, ranoreH, Cig ankun, Che ankenwn, Cpg ankunmi, Cig
ranorenaskun, CN, NO, OR2! SRal  C(O)RP!, C(O)NR¢RY C(O)OR2, OC(O)RP
OC(O)NRCIR4! C(=NRC)NRCR4 ~ NRCIC(=NRC)NRCR4!  NRCRd ~ NRCIC(O)RP!,
NRCIC(O)OR?2!, NRCIC(O)NRCIRY NRCIS(O)RY!, NReIS(0),RP!, NRCIS(0),NR¢IR4! S(O)RP!,
S(O)NRCIR4! S(O),RP! u S(O),NR¢R4L;

rne Q He npencrasisier coboit H koraa n pasHo 0;

kaxeiii Cy! HesaBucHMO BIOpaH U3 rpymnsbl, BKiodaromei Ce.1o apu, C;.7 MKITIOAIKIIL,
5-10 unennblii rerepoapus U 4-10 YNEHHBIH T'eTEPOLMKIOAIKUI, KaKABIH HEOOs3aTeIbHO
3amerneH 1, 2, 3 wiu 4 3aMeCTUTENSIMH, HE3aBUCHMO BBIOPAHHBIMH W3 TPYIIIBI, BKJIFOYAIOIIEH
ranoreH, Cy.¢ ankun, C,.¢ ankennn, C,.¢ ankuami, C,.¢ ranorenankmi, Ce. 9 apun-Cy.4 ankxun, Cs;
uuknoankun-Cy.y  ankwun, 5-10 unenssiii  rerepoapun-C,., ankwn, 4-10 uneHHBIN
rereporukiaoankuia-Cy, amkun, CN, NO,, OR2, SR2? C(O)RP2, C(O)NRS2R% C(O)OR2,
OC(O)RP2, OC(O)NRS2R® C(=NR?)NRS?R¥ NRC2C(=NR®2)NRZR49, NR?R% NR>C(O)R"?,
NRZC(0)OR2%, NR2C(O)NRR¥, NR2S(0)RY2, NR2S(0),RP2, NR2S(0),NR?R4? S(O)R??,
S(O)NR®2R%, S(0),RP? u S(0),NR*R¥;

kaxapii Ral RbL Rel R4l Ra2 RP2 R2 y R¥ HesaBucuMMO BbIOpaH M3 TPYIIIbI,
Bmouvarotnedt H, Ci.¢ ankun, Cy.¢ ranorenankun, Cyp.q ankenmn, C, ankunaui, Ce.o apui, Cs;
uuknoankui, 5-10 uneHHbli rerepoapwi, 4-10 unennsiii rerepoumkinoankmi, Ce.o apui-Cig
ankun, Cs.; umknoankmn-Ci.y ankwn, 5-10 unenssiii rerepoapmn-Ci.y ankmn u 4-10 wieHHBIN

rerepouuknoankui-Cy.y ankwun, rae ykasanabii Ci.q ankun, Cy.e ankenun, Cp ankuami, Ce.o
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apun, Cs; nuknoankun, 5-10 unenHsiii rerepoapun, 4-10 unenssiii rerepounknoankui, Ce.o
apun-Cy4 ankun, Cs; muknoankmn-Co.4 ankwi, 5-10 unenHsiil rerepoapun-Ci4 ankuia u 4-10
4jieHHbIM rerepouuknoankun-C4 ankun B Ra, RPL Rl Rdl Ra2 Rb2 R2 y R HeobszaTenbHO
3amented 1, 2, 3, 4 unm 5 3aMeCTUTEISIMU, HE3aBUCHUMO BHIOPAHHBIMH U3 TPYIIIBI, BKIFOYAOIIEH
Cy?, Cy?-Cy.4 ankun, ranores, Cy.4 ankun, Ci4 rajoreHankun, C,.¢ ramoreHankui, C,.q alKeHWII,
Cy.6 ankuami, CN, OR®, SR®, C(O)RP, C(O)NRSR®, C(0O)OR:, OC(O)RP3, OC(O)NRSRE,
NRSRE, NRSC(O)RD3, NRSC(O)NRSRE, NRSC(O)OR, C(=NR®)NRSR®S,
NRSBC(=NR)NRSRE, S(O)RP3, S(O)NRSRB, S(0),RP3, NR3S(0),RP3, NR3S(0),NR3R® u
S(O),NRSR%;

win R u R4 Bmecre ¢ atomom N, K KOTOPOMY OHH MPHUCOEAUHEHBI, 0OpasyoT 4-7
YICHHYI) TeTEePOLUKIOANKINIBHYIO TpyIIy, HeoOs3aTeNlbHO 3amelleHHyr 1, 2 wim 3
3aMECTHUTEJISIMU, HE3aBUCUMO BBIOPAHHBIMU M3 T'PYTIbl, BKItouatomei ranorex, Cy.4 ankmi, Coy
rajorerankui, CN, OR®, SR>, C(O)RP3, C(O)NRSRE C(O)OR?, OC(O)RP?, OC(O)NRSRE,
NRSRE, NRSC(O)RD, NRSC(O)NRSRE, NRSC(O)OR®, C(=NR*)NRSR®,
NRSC(=NR)NRARE | S(O)RP3, S(O)NRSRE, §(0),RP3, NR3S(0),RP3, NR3S(0),NRSRE y
S(0),NR®R%;

win R u R Bmecre ¢ atoMom N, K KOTOPOMY OHM MPHUCOEIMHEHBI, 00pasyT 4-7
YJIEHHYI0 TeTEPOLMKIOATKWIbHYIO TpyIy, HeoOs3aTeNbHO 3aMerieHHyo 1, 2 wim 3
3aMECTUTEJISIMH, HE3aBHCUMO BBIOPAHHBIMH U3 TPYMIIbI, BKItOUaromei ranoreH, C,.4 ankui, Cyy
rajorenankui, CN, OR®, SR23, C(O)RP3, C(O)NRSRE C(O)OR?, OC(O)RP, OC(O)NRSRE,
NRERE, NRSC(O)R3, NRSC(O)NRSRE, NRS3C(O)OR?3, C(=NR*)NRSRE,
NRSBC(=NR)NRSRE, S(O)RP?, S(O)NRSRE, S(0),RP3, NR3S(0),RP3, NR3S(0),NR3R® u
S(O),NRR%;

kaxaeii Cy? mpencrasisier coboit Cg.p apun, Cs; nukmoankwi, 5-10 4neHHbIH
retepoaput Wi 4-10 4IeHHbBIN reTepOMKIOATKIIT, KaXKIbli HeoOs3aTebHO 3aMelteH 1, 2, 3 wiu
4 3aMeCTUTEJISIMH, HE3aBUCUMO BIOPAHHBIMU M3 TPYIIIbI, BKJIKOYaroei rajores, Cy.4 amkui, Cy.4
rajorenankun, Cig¢ ramorenankun, C,¢ ankenusn, C,, ankuamn, CN, OR2, SR23 C(O)RP3,
C(O)NRSR® C(0)OR23, OC(0)RP?, OC(O)NRSRSB, NRS3 RS NR3C(O)RP3, NRS3C(O)NRSRE,
NRSAC(0)OR23, C(=NR)NRSRB, NRAC(=NR)NRSRE, S(O)RP3, S(O)NRSRE, S(0),RP3,
NRS(0),R?3, NRS3S(0),NRS3 RS u §(0),NRS3R%;

kaxapid R, RP3 R u RY? HesaBucumo BbiOpaH u3 rpynmsl, Bkaroyaromeil H, C,.g anku,
C.¢ ranorenankun, C, ankenmn, C,.q ankunmn, Cg.o apwi, Cs; mukimoankwt, 5-10 uieHHBIN
rerepoapmi, 4-10 unennsiii rerepouuknoankui, Ce.qo apmn-Cy4 ankui, Cs; nuknoankui-Ciy
ankun, 5-10 unennsii rerepoapun-Ci.4 ankui, u 4-10 dneHHbIN reTepouuKaoankmi-C.y aKu,
rae kaxabiid ykazaHHbid C.¢ ankun, Cy.q ranoreHankui, C,.¢ ankenun, C,.q ankuami, Cq.qo apu,
Cs.; nuxnoankwi, 5-10 unennsiit rerepoapu, 4-10 uneHHbIi rerepouukaoankmi, Cq.io apun-Ciy
ankun, Cs.; umkmnoankmn-Ci.y ankwi, 5-10 unenssiii rerepoapun-Ci.4 ankmn u 4-10 uieHHBIN
reTepounKIoaNKimi-Cy.4 aNKII Heo0s3aTeIbHO 3aMeleH 1, 2 win 3 3aMeCTUTENSIMU, HE3aBHCHMO
BbIOpaHHBIMU U3 rpynbl, BKovaromein OH, CN, amuno, ranoreH, Ci¢ ankwmi, Cy.4 ankokcu, Cy.

¢ TajtoreHaNKuI U Cy.¢ TAJIOr€HAJIKOKCH;
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kaxaeii R R®? u R HesaBucumo Boidopan u3 H, C;4 ankmina u CN;

rne oguH win Oonee kousbleoOpasyrmux atomMoB C win N m000# BbIleyKa3aHHOM

reTePOLNKIIOANKUIBHOMN rpy bl He00s3aTeNbHO 3aMelieHbl Okco (=0) rpynmoii;

rie onuH wuian Oojiee KOJbIeoOpa3yromux aroMoB S 000N  BbIIEyKa3aHHOM

reTEePOLNKIIOANIKUIBHON TIPynmbl HEOOsS3aTeNbHO 3aMeLIeHbl OAHOM uiau AByMs okco (=0)

rpymnmna

3aMeECT

MU, 1
IIPU YCJIOBUHU, YTO KOI'a:

V mpencrasisier coboit CH;
W npencrasinsier codoit CH;

yKa3aHHBIN (parMeHT, NPeCTaBICHHBIN:

"y

x4

npencTaBisieT coOoi

<

NH

RA

n paBHO O; u
Q mpencraBisieT cOOOM IHUKJIOTEKCHII, HeoOsi3aTeNIbHO 3aMelneHHbid 1, 2, 3, 4 umu S

UTEJIIMH, HE3aBUCHMO BBIOpaHHBIMH W3 rpymmbl, Bkmrouaromei Cy!, Cy!'-Ci4 ankw,

ranored, Ci¢ anxun, C, ankenun, C, ankunun, Ci ranorenanxmwi, CN, NO,, OR2!l SRal
C(O)RP,  C(O)NR°¢R4L  C(O)OR2,  OC(O)RP!,  OC(O)NRCR4! ~ C(=NRe)NRCR4L
NRCIC(=NReH)NRCIRd! NRCRd ~ NRCIC(O)RP!,  NRCIC(O)OR?2!,  NRCIC(O)NRCRIL
NRCIS(O)RPL,  NRCIS(0),RPL  NRCIS(0),NR¢R4  S(O)RP!, S(O)NRCRI  S(O),R’ u
S(O),NR¢IR4L;

AJTKWIT,

AJTKWIT,

to Konblio A He mpencrasisier coOoi:

B HEeKOTOpBIX BapuaHTaX peaTu3alui H300PETeHHUS
V npencrasnsier coboii N uimm CRY, rme RY npencraensier coboii H, ranoren wnu Ciy

W npencrasnsier coboit N unu CRY, rne RW mpencrasisier coboit H, ranoren wnu Ciy

e 0 MeHblIeH Mepe ol u3 V u W nipencrasisier codoi N;

yKa3aHHBINA (PparMeHT, MPeICTaBICHHBIN:
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“\ffi‘f

X7

BbIOpaH u3:

N 3N Y SN

NRN NRN NRN S S
T T e L I
RA 2 RP.

RE

Konbuo A mpencrasinsier coboit S-4ieHHY 0 reTepoapuiIbHY IO TPYIITY, HMEIOLIYO 1, 2 ritu
3 KosbLeoOpasyrIux rerepoaromMoB, BelOpaHHbBIX W3 N, O u S, rae ykasaHHas S-ujeHHas
rerepoapuibHasi rpynmna Kojpima A HeoOsi3aTenbHO 3amemeHa 1, 2 wind 3 3aMECTUTENSIMHU,
HE3aBHCHUMO BhIOpaHHBIMH 13 rajioreHa u Ci.4 ajgkunia;

kaxaeii RN HezaBucumMo BeiOpan u3 rpymnsl, Bkirouaromeii H, Cy.4 ankxuin, Ce.19 apui, Cs.4
HUKJI0ANKUA, 5-10 unenHslil rerepoapuii, uin 4-10 4jaeHHbIA NeTePOLUKIOANKWI, A€ KaXKIbli
ykazanHbii Ci.q ankun, Cye ankenun, C,.s ankunmi, Cpe ramoreHankun, Ce.po apmn, Cs.s
uukiaoankmi, 5-10 uneHHblii rerepoapun u  4-10 uneHHBI reTepounkmoankui B RN
HeoOs13aTeNIbHO 3amelneH 1, 2, 3, 4 uian S 3aMecTUTEISIMH, HE3aBUCHMO BBIOPAHHBIMH U3 TPYIIIIEL,
Bmouarotnedt Cy, Cy-Ci.4 ankun, ranoreH, Ci ankun, C, ankenun, C,e amkuami, Cig
rajorerankui, CN, NO,, OR? SR2 C(O)RP, C(O)NR°RY, C(O)OR?, OC(O)RP, OC(O)NRCRY,
C(=NR®)NRRY, NRCC(=NR)NR°RY, NR°R4, NRCC(O)RP, NRcC(O)OR2, NRCC(O)NRCRY,
NR¢S(0)RP, NR¢S(0),RP, NR¢S(0),NRRY, S(O)RP, S(O)NRCRY, S(0O),R® u S(O),NR°RY;

xkaxnpii RA, RB u RC nesasucumo BbIOpaH u3 rpynmsl, BKoyaromieit H, rajgoren, Cj4
ankun, C,e ankenmn, C,. ankunun, C¢ ramoreHankumi, Ce.po apwi, Cs.; mmkmoankwi, S5-10
YJIeHHbIH retepoapuil U 4-10 4IeHHbIM reTepOLUKIOANKUI, I1ie KaKAbli ykazaHHbIH C).4 anku,

Cy.¢ ankenun, C,¢ ankunui, Ci.¢ ramoreHankui, Ce.jo apwi, Cs.; mukimoankwt, 5-10 uineHHBIN
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rerepoapui u 4-10 uneHHbli rerepouuknoankui B RA, RB u RC neobs3arensHo 3amemen 1, 2, 3,
4 wnm 5 3aMecTUTeNISIMU, HE3aBUCUMO BbIOpaHHBIMU 13 Tpymibl, BKitovaromeit Cy, Cy-C, 4 ankwn,
rajioreH, C . ankun, Cy.q ankenu, C,.¢ ankuami, C ¢ rajorenankui, CN, NO,, OR?, SR, C(O)R?,
C(O)NRCRY, C(O)OR?, OC(O)RP, OC(O)NRRY, C(=NR°®)NRRY, NRSC(=NR®)NR°RY, NR°RY,
NRC¢C(O)RP, NR¢C(O)OR?2, NR°C(O)NRCRY NR¢S(O)RP, NR¢S(0),RP, NR¢S(0),NR°R¢, S(O)RP,
S(O)NRCRY, S(0),R® u S(O),NR°RY;

L npencrasmsier coboii C;_4 aNKIIEHOBBIN JIHKED;

n pasHO O wu 1,

Q npexcrasisier coboii H, Cy.yo anmkun, C,. o ankenun, C,. o ankuau, Cy.jg raJoreHaIKmI,
Ce.10 apui, Cs.14 mukIoankui, 5-14 ujaeHHbIN reTepoapu uiu 4-14 4ieHHbIN reTepOLNKIOATKIIL,
rae ykazanubiil Cy.jg ankui, Cy.qo ankenmn, C,.qo ankunui, Cy.o ragoreHankui, Ce. o apui, Cs.y
LUKJIOANKUIL, 5-14 uneHHbIi rerepoapui U 4-14 uneHHbIH reTeponukIoankui B Q HeoOs3aTeIbHO
3amerneH 1, 2, 3, 4 win 5 3aMecTUTE SIMH, HE3aBUCUMO BBIOPAHHBIMU U3 TPYIIIbI, BKIFOYAIOIIEH
Cy!, Cy!'-C,.4 anxun, ranoreH, C. ankun, C,.¢ ankenus, C,. ankunun, C¢ ramoreHankmi, CN,
NO,, OR2! SR2l  C(O)RP!, C(O)NRCR4 ~C(O)OR2, OC(O)RP!, OC(O)NRCRIL
C(=NRCHNRCIRAL NRCIC(=NRC)NRCIR4!  NRe¢R4 ~ NRCIC(O)RP!,  NRCIC(O)OR?!,
NRCIC(O)NRCIR4 NRCIS(O)RP!, NRCIS(0),Rb!, NRCIS(0),NReIRd! S(O)RP!, S(O)NRCIRIL
S(O),RP u S(O),NRCRY, rne ykasauubiii Cpg ankun, C,s ankenun u C,g aNKUHHUI
HeoOs13aTeNbHO 3amelieH 1, 2 wiu 3 3amecturensiMu, He3aBucuMO BhiOpaHHbIME 13 Cy!, CN, NO,,
ORal SRal C(O)RY!, C(O)NRCIR4! C(O)OR2!, OC(O)RP!, OC(O)NRCR4! C(=NRe)NRCIR4!
NRCIC(=NRe)NRCIRA! NRCRd NRCIC(O)RP!,  NRCIC(O)OR?2!,  NRCIC(O)NRCRIL
NRCIS(O)RP!,  NRCIS(0),RPL, NRCIS(0),NR¢Rd!  S(O)RP!, S(O)NRCRI  S(O),R’! nu
S(O),NR¢IR4L;

rne Q He npencrasisier coboit H koraa n pasHo 0;

kaxabii Cy He3aBUCUMO BbIOpaH U3 rpymmbl, BKIOUaromen Ce. 1o apui, Cs.; LUKITIOATKHII,
5-10 unennblii rerepoapus U 4-10 YNEHHBIH TeTEPOLMKIOAIKUI, KaKABIH HEOOs3aTeIbHO
3aMelneHHbId 1, 2, 3 wiu 4 3aMeCTUTeNISIMU, He3aBUCUMO BIOPAHHBIMU K3 TPYIITIbI, BKJIFOYAIOIIIEH
ranoreH, Cy.¢ ankun, C,.q ankennn, C,.¢ ankuamn, Cy.¢ ranorenankmi, Ceq. 9 apun-C,4 ankun, Cs;
uuknoankun-C,.y  ankwn, 5-10 wunenssiii  rerepoapun-C,, ankwn, 4-10 uneHHBIN
rereporukaoankui-Cy4 anxun, CN, NO,, OR?, SR2 C(O)RP, C(O)NR°RY, C(O)OR?, OC(O)RPY,
OC(O)NRCRY,  C(=NR®)NRCRY NRCSC(=NR®)NR°RY, NRCRY NR°C(O)Rb, NR°C(O)OR?
NRCC(O)NRCRY, NRCS(O)RP, NR°S(0),RP, NR°S(0),NR°RY, S(O)RP, S(O)NR°RY, S(O),RP u
S(0),NRR;

kaxaeiii Cy! HesaBuCHMO BbIOpaH U3 rpymnbl, Bkiodaromeil Ce.1o apu, C;7 MKITOAKIIL,
5-10 unennblii rerepoapus M 4-10 YNEHHBIH TE€TEPOLMKIOANKUI, KaKABIA HEOOs3aTeIbHO
3amerneH 1, 2, 3 wiu 4 3aMeCTUTENSIMH, HE3aBUCHMO BBIOPAHHBIMHU W3 TPYIIIBI, BKJFOYAIOIIEH
ranored, C,¢ ankmn, C,s ankenmn, C,, ankunun, Cpe ramorenankwn, Ceg.qo apun, Cs
uukinoankui, 5-10 uneHHbli rerepoapwi, 4-10 unennsiii rerepoumkinoankmi, Ce.io apun-Ciy
ankun, Cs.; uuknoankun-Ci.4 anmkun, 5-10 unenHsni rerepoapun-Ciy ankun, 4-10 uneHHBIN
rereporpkioankuin-Cyy amkuwn, CN, NO,, OR#, SR# C(O)R"2, C(O)NRR%, C(0O)OR¥,
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OC(O)RP2, OC(O)NRS2R® C(=NR?)NR?R¥ NRC2C(=NR2)NRZR%9, NR?R9, NR2C(O)R"?,
NRZC(0)OR2%, NR2C(O)NRR, NR2S(0)RP2, NR2S(0),RP2, NR2S(0),NR?R42 S(O)R??,
S(O)NR®2R%, S(0),RP? u S(0),NR*R¥;

kaxapid R2 RP R R4 Ral RPL Rel R4l R22 RP2 R<? y RY? nesaBrcumo BhIOpaH u3
rpynmbl, Bkodarotieit H, C¢ ankun, Cy¢ ranoresanku, C,.¢ ankenun, C,. ankunaui, Cq.1o apu,
Cs.; nuxnoankun, 5-10 unensslit rerepoapu, 4-10 uneHHbIi rerepounkaoankmi, Cq.jp apun-Ciy
ankun, Cs.; uuknoankun-Ci.4 ankwi, 5-10 unenssiii rerepoapun-Ci.y ankun u 4-10 uneHHbIN
rerepouukaoankui-Cy .4 ankun, rae ykazanubii Ciq ankun, C,e ankenun, C, ankunmi, Ce.o
apun, Cs; nuknoankun, 5-10 unenHsiii rerepoapui, 4-10 unenHsiii rerepounknoankui, Ce.o
apun-Cy4 ankun, Cs; muknoankmn-Ci.y ankwi, 5-10 unenHbll rerepoapun-Ci4 ankuia u 4-10
uieHHbIH rerepounknoankmwi-Cy .4 ankua B R RP, RS, R4, Ral RPL Rel Rdl Ra2 Rb2 R¢Z y R¥
HeoOs13aTeNbHO 3aMeneH 1, 2, 3, 4 unn 5 3aMecTUTeNs MU, He3aBUCUMO BBIOPAHHBIMH U3 TPYIIIIHL,
srsrouarotneit Cy?, Cy2-C.4 anku, ranores, C.4 ankui, C4 ranorenankui, C¢ raloreHaaKu,
Cy. ankenmn, C,¢ anxunmia, CN, OR®, SR3 C(O)RP?, C(O)NRSRE C(O)OR», OC(O)R3,
OC(O)NRSRE NRSRSB, NRS3C(0)RP3, NRAC(O)NRARE | NRAC(O)OR?, C(=NR)NRBRS,
NRSC(=NR)NRARE | S(O)RP3, S(O)NRSRE, S(0),RP3, NR3S(0),RP3, NR3S(0),NRSR® y
S(0),NR®R%;

wim RC u R4 BMecTe ¢ atomom N, kK KOTOPOMY OHH IPUCOEIMHEHBI, 00pa3yroT 4-7 YJIEHHY IO
reTepOLMKIIOAIKUIBHYIO TPYIIy, HEeOoOs3aTeNbHO 3aMelleHHyr 1, 2 wiu 3 3aMeCTHTEISIMH,
HE3aBUCHMO BBIOPAHHBIMH W3 TPYMIbI, BKItouaromed ranoreH, Ci.4 ankui, C;4 rajJoreHajiKu,
CN, OR#®, SR2} C(O)RY C(O)NRSR% C(0)OR2, OC(O)RPM, OC(O)NRSRE, NRSRE,
NRSAC(O)RP3, NRSBC(O)NRSRE, NRAC(0)OR?, C(=NR)NRSRE, NRSBC(=NR)NRSRE,
S(O)RP3, S(O)NRSRE, S(0),RP3, NR3S(0),RP?, NR3S(0),NRS3R% u S(0),NRS3R4;

wi R u R4 Bmecte ¢ atomom N, K KOTOPOMY OHU MPUCOEIUHEHBI, 0OpasyroT 4-7
YJIEHHYK) Te€TEePOLMKIOANKWIBHYID TpyIny, HeoOs3aTeIbHO 3aMmelneHHyr 1, 2 w3
3aMECTHUTEJISIMU, HE3AaBUCUMO BBIOPAHHBIMU M3 TPYTIIbI, BKItoUatomei ranoreH, Cy.4 ankwi, Coy
rajorerankui, CN, OR®, SR23, C(O)RP3, C(O)NRSRE C(O)OR?3, OC(0O)RP?, OC(O)NRSRE,
NRSRE, NRSC(O)R3, NRSC(O)NRSRE, NRSC(O)OR®, C(=NR)NRSR%S,
NRSBC(=NR)NRSRE, S(O)RP3, S(O)NRSRE, S(0),RP3, NR3S(0),RP3, NR3S(0),NR3R® u
S(O),NRR%;

wi R u R Bmecte ¢ atomom N, K KOTOPOMY OHU MPUCOEIUHEHBI, 0OpasyoT 4-7
YJIEHHYK) TeTEepPOLUKIOANKIWIBHYK) TPyIy, HeoOs3aTelbHO 3amelneHHyr 1, 2 w3
3aMECTHUTEJISIMU, HE3aBHCUMO BBIOPAHHBIMH W3 TPYTIbI, BKItoUatomei ranoreH, Cy.4 anku, Coy
ranorenajkui, CN, OR®, SR¥ C(0O)R"?, C(O)NRSRE, C(0)OR?}, OC(O)R?, OC(O)NRSRE,
NRSRE, NRSC(O)RD3, NRSC(O)NRSRE, NRSC(O)OR#, C(=NR)NRSR®S,
NRSBC(=NR)NRSRE, S(O)RP3, S(O)NRSRB, S(0),RP3, NR3S(0),RP3, NR3S(0),NR3R® u
S(O),NRR%;

kaxaeii Cy? mpencrasisier coboit Cg.o apun, Cs; nmkmoankwi, 5-10 dieHHbIH
rerepoaput Wi 4-10 4IeHHBIN reTePOIMKIOATKIIL, KaXKIbIi HeoOs3aTebHO 3aMelieH 1, 2, 3 wiu

4 3aMeCTUTEJISIMH, HE3aBUCUMO BIOPAHHBIMU M3 TPYIIIBL, BKJIFOYarommei rajores, Cy.4 amkun, Cy.y
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rajorenankun, Cig ramorenankun, C,¢ ankenun, C,, anxkunmn, CN, OR?, SR23 C(O)RP,
C(O)NRSR®, C(0)OR23, OC(0O)RP?, OC(O)NRSREB, NRS3 RS NR3C(O)RP3, NRS3C(O)NRSRE,
NRC3C(O)ORa3, C(:NRe3)NRc3Rd3’ NRC3C(:NRe3)NRc3Rd3’ S(O)Rb3, S(O)NRC3Rd3, S(O)sz3,
NR°3S(O)2Rb3, NRc3S(O)2NRc3Rd3 U S(O)ZNR°3Rd3;

kaxapiid RS, RP3 RS u R HesaBucumo BbIOpaH u3 rpynmsl, Bkaroyatomeid H, Cy.¢ anku,
C.¢ ranorenankui, C, ankenun, C,.q ankunun, Cq.o apwi, Cs; mukimoankui, 5-10 uneHHbIN
rerepoapmi, 4-10 unennsiii rerepouuknoankui, Ce.o apun-Cy4 ankui, Cs; nuknoankuia-Ciy
ankun, 5-10 unennsii rerepoapun-Ci.4 ankui, u 4-10 deHHbIN reTepoluKIoankmi-C.y alku,
rae kaxabii ykazaHHbil C.¢ ankui, Cy.q ranoreHankui, C,.q ankeHus, Cy.q ankuami, Cq.qo apui,
Cs.7 nuknoankui, 5-10 unensslit rerepoapu, 4-10 uneHHbIi rerepouukaoank, Cq.jp apun-Ciy
ankun, Cs.; uuknoankun-Ci.4 ankwi, 5-10 unenssiii rerepoapun-Ci.4 ankun u 4-10 uineHHbIN
rerepounkIoankimi-Cy.4 ankmi HeoOs3aTeIbHO 3aMeleH 1, 2 win 3 3aMeCTUTENSIMH, HE3aBHCHMO
BbIOpaHHBIMU U3 Tpy bl Bkmouatomeit OH, CN, amuno, ranores, Ci.¢ ankwmi, C;_¢ aTKHJIaMIHO,
nu(C ¢ ankmn)amuHo, Cy_¢ ankokcH, Cy.q ramoreHankmi u Ci.q raJIOr€HaIKOKCH,

kaxabiid RS, Re1, R¢? u R neszasucumo BuiOpan u3 H, C;4 ankuna u CN;

rae oauH wiu Oojiee kosbiieoOpasyromux aromoB C wiu N r000# BbIleyKa3aHHOM
reTepOLHKIIOAKUIBHOM TPy bl He00s3aTeNbHO 3aMelieHbl Okco (=0) rpynmoit; u

rae OAMH WM 0Oojiee KOJNbLEOOpasyrIuuX aTOMOB S 000N  BhILIEYKa3aHHOU
reTePOLMKIIOAIKUIBHON TpyNmbl HEOOsS3aTeNbHO 3aMeLIeHbl OHON uiau aByMs okco (=0)
TPy MIamH.

B HEeKOTOpBIX BapuaHTaX peau3alii H300PETeHHUS

V npencrasnsier coboit N uinu CRY, rne RV npencrasnsier coboii H, ranoren unu Cjy

2
AJIKUIL;

W npencrasnsier coboit N unu CRY, rne RW npencrasisier coboit H, ranoren v Ciy4
AJIKUJL,

yKa3aHHBIA (PPAarMEHT, MPeICTaBICHHBIN:

“\ffi‘f

X2
BbIOpaH M3:
& & & &
S o R £ N \
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Komnbio A BBIOpaHO U3:

R‘I

R1

N c R
R? "-\u-._r N R1 KN-H.H_ R‘ HN N E\f"N

AN N}(\ R2—<; [ HN\ %}f s/ Ry
R3 ’ , N . R? ’
| H—r,
N

. sy

kaxapiii RN HezaBucumo Boiopan u3 H u Cy.4 ankmia,

kaxabiii R4, RB HesaBucumo BoiObpan u3 H u C.4 ankuia,;

kaxzaeiii R, R? u R3 HesaBucumo Boiopan u3z H u Cy.4 ankuna;

L npencrasnsietr coboii C;.4 amKUIEHOBBIN JIMHKED;

n paBHo O mn 1;

Q npexncrasnsier coboit Cy.4 ankun, Cj.4 ranorenankwi, ¢enun, Cs.; uuknoankui, S5-10
YJIeHHBIN reTepoapui UiH 4-10 4IeHHbIH reTepOLMKIOANK I, TAe KakAbli ykazaHHbIH C).4 aNKui,
denmn, Cs. o nuknoanku, 5-10 uneHHbIH reTepoaput wiu 4-10 4ieHHbIH reTepoLHKIOANIKHI B Q
HeoOs13aTeNIbHO 3amelneH 1, 2, 3, 4 uiau S 3aMeCcTUTeNSIMH, HE3aBUCHMO BBIOPAHHBIMH U3 TPYIIIIHL,
srmovaromeii Cy!, Cy!-Cy., ankun, ranoreH, Cig ankun, Che ankenwn, Cpg ankunmi, Cig
ranorenaskun, CN, NO, OR2! SRal  C(O)RP!, C(O)NR¢RY C(O)OR2, OC(O)RP
OC(O)NRClel, C(:NReI)N"RcleI’ NRCIC(:NRel)NRCIR‘“, NRClel, NRCIC(O)RM,
NRCIC(O)OR?2!, NRCIC(O)NRCIRY NRCIS(O)RY!, NReIS(0),RP!, NRCIS(0),NR¢IR4! S(O)RP!,
S(O)NRCIR4! S(0),RP! u S(O),NR¢'RY! rne ykazauubiii Ci.¢ ankun, Cy.¢ ankenun, Cy.q aJKMHKI
HeoOs3aTeNbHO 3aMeneH 1, 2 win 3 3amecturensiMu, HesaBucumo BbiOpanHbiMu U3 OH, CN, C
ankokcu, u NRCIC(O)RP!;

kaxaeii Cy! He3aBMCMMO BBIOpaH W3 TPYINNbIL, BKIIOYAROIIEH (DEHWI, UKJIOMPOIIHII,
A3eTUAVHII, TUPPOTUIUHUI, MOP(OTUHII, MTUIEPUANHII, MUITEPA3UHUIT U U30THA3OIUINHIII-
1,1-nuoH, KakIbIi HeOOsI3aTEIbHO 3aMelleH | Wi 2 3aMeCTUTEISIMH, HE3aBUCHMO BIOPAHHBIMU
u3 raynorena, OH u mopdonuamna;

kaxapiid R21 RPL Rel u R4 nesaBucumo BbIOpaH u3 rpynmnsl, Bkarouaromein H, Cy.g anku,
C.¢ ranorenankun, C, ankenmn, C,.q ankunmn, Ce.jp apwi, Cs.; mukimoankwt, 5-10 uieHHBIN
rerepoapmi, 4-10 unennsiii rerepouuknoankui, Ce.o apun-Cy.4 ankui, Cs; nuknoankuia-Ci.g
ankun, 5-10 unenubli rerepoapun-Ci.y ankmi u 4-10 wieHHbIH reTepounkiIoankui-Cy.y aiKu,
rae ykaszaHubll Ci¢ ankun, C,.e ankenwn, C, ankunamn, Ce.;o apun, Cs.; nukmoankwn, S5-10
yieHHbIM rerepoapwms, 4-10 unenssiii rerepouukiaoankmi, Ce.io apun-Ci.g ankwn, Csg
uuknoankun-Cy.y  ankwn, 5-10 unenHeni rerepoapun-Ci.q4 ankun u  4-10 uneHHBIN
rereporukaoankuia-Cy 4 ankun B R3L, RPL Rel g R4 Heobsasarenbho 3amerned 1, 2, 3, 4 uiam 5

3aMECTHTENISIMU, HE3aBUCHMO BbIOpaHHbIMH W3 Tpyrmbl, Bkmovaromeii Cy?, Cy?-C4 amkun,
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rajoreH, Ci.4 ankun, C;4 ranorenankui, C,¢ ranorenankmi, C, ankenun, C,¢ ankuaui, CN,
OR®, SR3, C(O)RP, C(O)NRSR®E, C(O)OR2, OC(O)RP3, OC(O)NRSRE, NRSRS,
NRSAC(O)RP3, NRSC(O)NRSRE, NRAC(0)OR:, C(=NR#)NRSRE, NRSBC(=NR)NRSRE,
S(O)RP3, S(O)NRSREB, S(0),RP3, NR3S(0),R?3, NR3S(0),NRS3R® u S(0),NRS3R%;

win R u R4 Bmecte ¢ atomom N, K KOTOPOMY OHH MPHUCOEAUHEHBI, 0OpasyoT 4-7

2 wm 3

2

YICHHYI0 TeTEePOLUKIOANKIIBHYIO TPYIITy, Heo0s3aTelbHO 3aMelleHHyr |
3aMECTHUTEJISIMHU, HE3aBUCUMO BBIOPAHHBIMH M3 TPYyTIbI, BKtouatomei rajorex, Cy.4 ankmi, Coy
rajorerankui, CN, OR®, SR2>, C(O)RP3, C(O)NRSRE, C(O)OR?, OC(0O)RP?, OC(O)NRSRE,
NRERE, NRSC(O)R3, NRSC(O)NRSRE, NRSC(O)OR®, C(=NR)NRSR®S,
NRSBC(=NR)NRSRE, S(O)RP3, S(O)NRSRE, S(0),RP3, NR3S(0),RP3, NR3S(0),NR3R® u
S(O),NRSR%;

kaxaeiii Cy? mpencrasisier coboit Cg.o apun, Cs, mukmoankwi, 5-10 dneHHbIH
rerepoapit Wi 4-10 4IeHHbIN reTepOIMKIOATKIIL, KaXKIbIi HeoOs3aTebHO 3aMelteH 1, 2, 3 wiu
4 3aMeCTHUTEJISIMU, HE3aBUCUMO BBIOPAHHBIMH U3 TPYTIIbI, BKJIOUaroLiei rajgoreH, Cy.4 amkui, C.y
ranorenankun, Cq ranoreHankun, C,s ankenun, C,s ankunun, CN, OR®, SR33 C(O)RY,
C(O)NRSR®E, C(O)OR?, OC(0)RD, OC(O)NRBRB NRSRE, NRAC(O)RP?, NRABC(O)NRBRE,
NRSC(0)OR, C(=NRe3)NR°3Rd3, NRSC(=NR)NRSRS, S(O)RP3, S(O)NRRS, S(O)sz3,
NR°3S(O)2Rb3, NRS(0),NRS3RSB 11 S(0),NRS3RE;

kaxbiii R3, RP3 R u RSB nesaBucumo Buidbpan u3 H, Cy. ankuna u Cy.4 raoreHaikuna,
rae Kaxapiid ykasaHHbiil Ci.g ankuia u Cig raJoreHajKui1 HeoOsi3aTebHO 3amMelteH 1, 2 wiu 3
3aMecTUTeNsIMU, He3aBUCUMO BbiOpaHHbiMU U3 OH, mu(Ci.¢ ankun)amuHo u Ci.g aTKOKCH,

kaxaeii R u R wesaBucumo oidpan uz H, Cy4 ankuna u CN;

rne oguH wim Oosee koybleoOpasyromux atomMoB C wiun N r000# BbIlIEyKa3aHHOM
reTepOLMKIIOAIKUIBHOMN rpy bl HE00s3aTeNbHO 3aMelIeHbl Okco (=0) rpynmnoii;

rne onMH wuiau Oojiee  KOJbIEOOpasyromux aroMoB S 000N  BbIlIEyKa3aHHOM
reTepPOLMKIIOANKIIIBHOM TPYIIbl HEOOs3aTENIbHO 3aMeEIlleHbl OOHOW WM JByMsi okco (=0)
IpyTIaMH;

MIPH YCJIOBUH, YTO KOT/IA!

V npencrasisier coboit CH;

W npencrasnsier codoit CH,

yKa3aHHBINA (PparMeHT, MPeICTaBICHHBIN:

“\ffi‘f

X7

NPEACTABISIET COOOM

<

”LNH
A

R

2
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n pasHO O; u

Q mpencrasnsier co0OM IUKJIOTEKCHII, HeOoOsi3aTeNbHO 3aMelneHHbid 1, 2, 3, 4 wumu S
3aMECTHTENISIMU, HE3aBUCHMO BbIOpaHHbIMH W3 Tpyrmbl, Bkaodaromeii Cy!, Cy!-Cy, amkwn,
ranoreH, C,¢ ankun, Cy¢ ankenun, C,q anxunmi, C, ramorenanxwi, CN, NO,, ORal SRal
C(O)RPL,  C(O)NR°¢R4L  C(O)OR2,  OC(O)RP!,  OC(O)NRCR4 ~ C(=NReH)NRCR4L
NRCIC(=NReH)NRCIRA! NRCR4 NRCIC(O)RP!,  NRCIC(O)OR?2!,  NRCIC(O)NRCRIL
NRCIS(O)RPL,  NRCIS(0),RPL NRCIS(0),NR¢R4  S(O)RP!,  S(O)NRCRY,  S(O),R*! wu
S(O),NR¢IR4L;

to Konbio A He nmpencrasisier coOoi:

B HEKOTOPBIX BapUaHTax p€ajn3aliini H306pereH1/m B JaHHOM OOKYMCHTC IPEACTABIICHO

coenuHenue @opmy sl 1la:

{:j HN-Q

Wi ero (papMaleBTHUECKU pUuemMiieMast CoJib.

B HeKOTOpBIX BapHaHTaX peasu3alyy H300PETeHHs B JAHHOM JIOKYMEHTE MPEACTaBICHO
coenunenue @opmy bl Ib:
Namy HN-Q

WM ero (papMaleBTHIECKU prUemMiieMast CoJlb.
B HeKOTOpBIX BapHaHTaxX peasu3aliy H300PETeHUs] B JAHHOM JOKYMEHTE MPEICTABICHO

coenunenue @opmysl Ila:

I,

WK ero papMareBTHIeCKH premiiemast coib, rae RQ npencrasisier coboit Cy!, ranores,
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C1.6 anxun, C ¢ ranorenankun, CN, OR2!, NRCIR4! C(O)NRCR4! NRSIC(O)RP!, u S(O),RP!, rme
ykazaHHbll C) ¢ anKmi HeoOs:3aTenbHO 3amemieH 1, 2 wuiau 3 3aMeCTUTENsIMU, HE3aBUCHUMO
BoiOparnbiMu u3 OH, CN, Cy ankokcu, C(O)NRCIR4! NRCR4! u NR¢!'C(O)RP!

B HekoTOphIX BapuaHTaxX pean3alyy U300pPETeHHs B TaHHOM JOKYMEHTE MPEICTaBICHO

coenuaenne @opmyst 11Ib:

N o
%:'L . HNOR

WM ero (hapMareBTHYECKH premiieMast coiib, rae R npencrasisier coboii Cy!, ranores,
C .6 anmxun, C ¢ ranorenankun, CN, OR2!, NRCIR4! C(O)NRCIR4! NRIC(O)RP!, u S(O),RP!, rme
ykazaHHbli Ci ankuia HeoOs3aTenbHO 3amelneH |, 2 wim 3 3aMecTUTENsIMH, HEe3aBHCHUMO
soiOpanHbiMu U3 OH, CN, C,¢ ankokcu, C(O)NRCIR4! NRCIR4! g NRe!C(O)Rb!.

Kpowme Toro, cienyer moHHUMarh, YTO ONpPEAETICHHbIE MPU3HAKH JAHHOTO M300pETeHHS,
KOTOpbIE ISl SICHOCTU OIUCAHBI B KOHTEKCTE OTAEJbHBIX BAPUAHTOB PEAM3aLUH, TAKXKe MOTYT
OBITb TpeNJIOKEeHbl B KOMOMHALIMM B OJHOM BapuaHTe peanusanmu. M HaoOOpOT, pasmuyHble
NPU3HAKH JaHHOTO HW300peTeHMsi, KOTOpble Ui KPATKOCTH OIUCAHBI B KOHTEKCTE OIHOTO
BapHaHTA pPeau3aliH, TAK)K€ MOTYT ObITh MPEIJIOKEHBI OTHAENBHO WIM B JIIOOOH MPHUrOIHON
MOIKOMOWHAIIHH.

B pa3nu4HBIX MecTax NAaHHOTO OIMHCAHUS 3aMECTUTENH COCOUHEHUH IO JaHHOMY
n300peTEeHNIO OMUCAHbI B TPYIIIAaX WIH B AMANAa30HaX. B 4acTHOCTH, peAnonaraercs, 4To JaHHOe
n300peTeHne BKIHOYAECT KAKAYI0 OTAENbHYK) MOJKOMOWHALIMIO YJIEHOB TaKUX TPymm Hu
nuanazoHoB. Hanpumep, Tepmun «Ci.g aJKWI» B YaCTHOCTH TMPENIOJIATaeT WHIUBUAYAJIBHOE
omnucanue Meruia, 3tuna, C; ankuna, C, ankuna, Cs ankmna u Cg aNkuia.

B pasmuuHBIX MecTax JAHHOTO ONHCAHMS OMHUCAHbI  PA3JIUYHBIE APWIbHBIE,
reTepoapuiIbHbIC, [TUKJIOATKHIBHBIE U MeTePOLUKIIOANKIIIbHBIE KOJbla. ECiiu He yKka3aHo MHOE,
5TH KOJIbL[A MOTYT OBITh PUCOCAUHEHBI K OCTAIIBHOM YaCTH MOJIEKYJIbI IO JIIOOOMY UJIEHY KOJIbLIA,
€CJIM 3TO pa3pelleHO BaJeHTHOCThIO. Hampumep, TEpMHH «IHPUIUHIUD, KITHPUIWT» WA
KTTUPUAUHOBOE KOJIBIIO» MOXKET OTHOCHUTBHCS K MUPUAUH-2-HIIBHOMY, TMTUPUIUH-3-UIBHOMY WU
MUPUAUH-4-UJIBHOMY KOJIBLLY.

TepMuH «n-4yNeHHBIN», A€ «N» TMPENCTaBIACT COOOW LEeNoe YUCIO, KaK IPaBHIIO
OMHCHIBAET YHCIIO ATOMOB, OOPa3YIOIIKX KOJIbIIO, BO (hparMeHTe, TIe YUCIIO aTOMOB, O0OPa3yOIIHNX
KOJIbILIO, PaBHO «ny». Hampumep, mumepuawHWI TpencTaBisier coOOi mpumep O-4IeHHOTrO
reTEePOLMKIIOANKUIBHOTO KOJNbLA, MHPA30JMI NPEACTaBIsieT COOOH mpuMep S-4IEHHOTrO
reTepPOapHIIBHOTO KOJIbIIA, MUPUAMI MPEACTABISIET COOOH MpUMeEp O-YJIEHHOTO reTepOoapUiIbHOIO
kompia  u 1,23 4-rerparunpo-HadTanuH  mpeactaBisier  codoir  mpumep  10-uneHHOH
LUKJIOANKUIBHON TPy MBI

JList coequHEeHNI TI0 TAHHOMY M300PETEeHUI0, B KOTOPBIX MEPEeMEHHast TOSIBIISIETCST Ooiee
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OITHOTO pasa, Kakaasi MepeMeHHast MOXKET MPEACTABIATh COOOH APYrol pparMeHT, HE3aBUCHMO
BBIOpAHHBIA W3 TPYIIIBL, OMpenessiiollell JaHHYK NepeMeHHyro. Hampumep, ecnum ommcaHa
CTPYKTypa, UMero1as ABe Ipynmnsl R, KoTopble OAHOBPEMEHHO NPUCYTCTBYIOT B OTHOM U TOM K€
COEIMHEHUH, NBe Tpymnmbl R MoryT mpeacraBisaTh coOOH pasHble (parMEeHThbI, HE3aBUCHMO
BbIOpaHHBIE U3 TPYIIIBL, onpeneneHHon s R.

Kak ncronp3yercsi B JaHHOM JOKyMeHTe, (ppas3a « Heo0s3aTeIbHO 3aMeIeHHbIID 03HAYaeT
HE3aMEILECHHBIN WM 3aMEILEHHBIN.

Kak ucnonb3yercs B JaHHOM JOKYMEHTE, TEPMHUH «3aMELIEHHBII» O03HA4YaeT, YTO aTOM
BOZOPOAA 3aMelleH HeBOAOpPOAHOH rpymnmnoi. Cienyer NOHMMAaTh, YTO 3aMEIlEeHHE Yy JTaHHOIO
aToOMa OrPaHUYEHO BAJIEHTHOCTBIO.

Kax ucnone3yercst B 1aHHOM f0KyMeHTe, TepMuH «Cij», Ile 1 U | IPEeACTaBIsAI0T COOOM
LIeJIbI€ YNUCJIA, UCTIONB3YEeMBbIil B COYETAaHUH C XUMUUECKOH TPy Mo, 0003Ha4YaeT [uana3oH Ynucia
aTOMOB YTJepoJia B XMMUYECKOH rpymrne, rae i-j onpenenser nuana3oH. Hanpumep, Ci.¢ ankun
OTHOCUTCS K aJIKWJIbHOM rpymme, umeroneit 1, 2, 3, 4, 5 unu 6 aToMoB yriaeposa.

Kaxk ucnosnb3yercs B JaHHOM AOKYMEHTE, TEPMUH «AJIKUJDY, UCIIOJIb3Y€MbIi OTJENBbHO WU
B COYETAHUU C APYTMMHU TEPMHUHAMH, OTHOCHUTCS K HACBILIEHHON YIJIEBOJOPOAHOHN TIpyIIE,
KOTOpasi MOJKeT OBbITh JIMHEHHON WM Pa3BETBJICHHOW. B HEKOTOpBIX BapuaHTaX peaqn3alud
n300peTeHus aKuIbHAs rpymnmna coaepkut ot 1 1o 7, ot 1 10 6, ot 1 1o 4 wiu ot 1 10 3 aTomMoB
yraepopa. I[lpumepbl ankwibHbIX (DParMEHTOB BKJIIOYAIOT, HO HE OrPAHMYMBAIOTCS UM,
XUMHYECKUE TPYTIIbI, TAKAE KaK METHJI, STHJI, H-IPOIHJI, U30MPOIHJI, H-OyTHII, U300y THII, 6MmOp-
OyTui, mpem-0yTWi, H-TIEHTW, 2-MeTWI- 1 -0y Tun, 3-meHTu, H-rekcu, 1,2,2-TpUMeTHIIIPOITIIL,
H-TeNTUJI U TOMy mnopoOHOe. B HEKOTOpPBIX BapHaHTaX peau3alui H300peTeHHs aTKUIbHAS
rpymIa npeACTaBiIsieT COO0H METHII, 3TUJ WJIH MTPOITHIL.

Kaxk ucnonp3yercst B JaHHOM JOKYMEHTE, TEPMUH AJKWJIEH», UCIIOIb3yEeMbIN OTAEIBHO
WM B COUETAHUU C IPYTUMH TEPMHUHAMHU, OTHOCUTCSI K aJIKUJIBHOWM JTUHKEPHOH TpyIe.

Kak ucnonp3yercs B JaHHOM AOKYMEHTE, aJKeHUJD», UCMONb3YEeMbIil OTAEIbHO WIHU B
COYETaHUH C IPYTMMU TEPMHUHAMH, OTHOCHUTCS K aJIKIJIbHOW TPYIINe, UMEIOLIel oy miu Ooee
IBOWHBIX CBSI3€H YIJIEPOA-yIiaepod. B HEKOTOpBIX BapHaHTaX pealu3aluyd H300pETeHHUs
ANKEHWIbHBIH (PAarMEeHT COIEpKUT OT 2 10 6 wiu oT 2 10 4 atomoB yriepoaa. IIpumepsr
AJIKEHWIbHbIX TPYNN BKJIIOYAIOT, HO HE OrPaHUYMUBAIOTCS MMM, 3TEHWI, H-IPONEHU,
U30MPONEHII, H-OyTeHW, 6mop-0yTEeHIT U TOMY MOI00HOE.

Kak ucnonb3yercs B JaHHOM JIOKYMEHTE, KaJKUHWII», UCHOJb3yEeMbI OTAENBbHO WIH B
COYETaHUH C IPYTHMU TEPMHUHAMH, OTHOCHUTCS K JIKIJIbHOW TPYIINe, MMEIOLIel oy miu Ooee
TPOMHBIX CBs3ell yruepon-yriepon. llpumepsl anKMHUIBHBIX TPYII BKIIOYAKOT, HO HE
OTPaHUYMBAIOTCS VMU, STHHWJI, MPONHH-1-WJI, MPONMUH-2-HJI U TOMY NoAoOHoe. B HeKoTOpbIx
BapHUAHTAX peajH3aliy U300PETeHUs AKHHUIBHBIN (PparMeHT COAEep KHUT OT 2 10 6 WK OT 2 10
4 aTOMOB yryiepoza.

Kak wucnonb3yercs B JaHHOM JOKYMEHTE, «rajio» WIH «rajloreH», HCIOIb3yeMblil
OTAENbHO WJIM B COYETAHWM C APYTUMH TE€PMHHAMH, BKJIO4aeT ¢rop, xjop, Opom u Hom. B

HEKOTOPBIX BApHAHTAX peasn3aliy n300peTeHus rajoreH npeacrasister codoit F mmu Cl.



47

Kak ucnone3yercs B JaHHOM JOKYMEHTE, TEPMUH «TrajJOreHaJKWUD», HCIOIb3YyeMbli
OTJIEJIbHO UJIM B COUETAHUU C APYTMMU TEPMUHAMH, OTHOCUTCS K aJIKWJIBHOH IpyIIe, UMeroLei
BIUIOTh /O TOJHOH BAJEHTHOCTH 3aMECTUTENId AaTOMBbl TaJloTe€Ha, KOTOpPble MOTYT OBITh
OMHAKOBBIMH WJIM Pa3HbIMH. B HEKOTOPBIX BapHaHTax peajM3aluyd H300PETEeHHs] aTOMaMHU
rajjoreHa sIBISIIOTCS aToMbl ¢Topa. B HEKOTOpBIX BapuaHTax peanu3aluud H300pEeTeHUs
rajJloreHaJIKuibHast rpynna uMeer or 1 no 6 wmm or 1 go 4 aromos yraepopa. IIpumepsr
rajioreHaJKwibHbIX rpymnn BkmovaoT CF;, CyFs, CHF,, CCls;, CHCl,, C,Cls u Tomy mogoGHoe.

Kaxk ucnonp3yercst B JAaHHOM OKyMEHTE, TEPMUH «aJIKOKCH», UCIIOJb3yEMbIH OTAEIBbHO
WIA B COYETAHUH C JAPYTUMH T€PMHUHAMH, OTHOCUTCS K rpynmne ¢opmysl -O-ankuin. I[Ipumepsr
AJIKOKCUTPYIII BKJIIOYAIOT METOKCH, STOKCH, IPOTOKCH (HaIpUMep, H-TIPOIIOKCH U U30TPOTIOKCH),
TpeT-OyTOKCH U TOMY 1ooOHOe. B HEKOTOPBIX BapHaHTax peau3aliy U300peTeHNs aIKIIbHAs
rpymnmna uMeer ot 1 g0 6 unu ot 1 10 4 aTOMOB yriepoaa.

Kak ncrnonp3yercsi B JaHHOM JOKYMEHTE, «TaJOT€HAJIKOKCH», UCIOJIb3YEeMbIi OTAEIBbHO
WJIN B COYETAHUU C APYTMMHU TEPMHUHAMHM, OTHOCHUTCS K rpymme ¢popmyisl -O-(ranorenankmn). B
HEKOTOPBIX BapUAHTAX peau3aluy N300peTeH s raJOreHaIKOKCH Ipyma umeer ot 1 1o 6 win
ot 1 1o 4 atomoB yruepona. Ilpumep ranorenankokcu rpymnmsl npeacrasiset codoi -OCFs;.

Kak ucnone3yercs B JaHHOM AOKYMEHTE, «aMHHO», MCIOJNb3YE€MbIH OTAEIbHO WIH B
COUYETaHUM C APYTHMMH TePMHUHAMHU, OTHOCUTCA K NH,.

Kak wucnone3dyercs B NaHHOM JOKYMEHTE, TEPMUH «AJKWJIAMHHO», HCHOJIb3YEMbII
OTAEBHO WM B COUYETAHUH C APYTMMHU TEPMUHAMH, OTHOCUTCA K rpyrne ¢popmysbl -NH(ankmn).
B HeKOTOpPBIX BapHaHTaxX peaqu3alud H300peTeHHs AIKIJIAMHHO IPpyIna uMeer ot 1 1o 6 uim ot
1 no 4 atomoB yrnepozaa. [Ipumeps! aaKuiIaMHHO TPYNN BKJIOYAIOT METUJIAMUHO, 3TUJIAMHHO,
NPOMNIJIAMHHO (Hanpumep, H-NPOMWIAMHUHO U H30MPOMNIJIAMHHO) U TOMY TIOJOOHOE.

Kak wucronp3yercss B JaHHOM JOKyMEHTE, TePMHUH «IHAJIKWIAMUHO», HCIOJNb3YyEMbIi
OTIEJIbHO WJIM B COYETAHUU C APYTUMH TEPMUHAMHU, OTHOCHUTCS K rpymne Gopmysibl -N(ankumn),.
[Ipumepsl nUaNKUIAMUHO TPYMIN BKIOYAKOT JUMETHJIAMUHO, IUATHJIAMUHO, JUMPONUIAMUHO
(nanpumep, mu(H-PONMI)aMUHO W AU(M30MPOMUI)AMUHO) U TOMy MNOAoOHOe. B HEKoTOpbIX
BapHAHTAX peaU3alny U300pETeHHs KaXKAasl aJKHJIbHAsI IPyNa He3aBUCHMO MMeeT oT 1 1o 6
iy ot 1 10 4 aTOMOB yrjepoaa.

Kak wucnonp3yercss B JaHHOM JOKYMEHTE, TEPMHUH «LUKJIOAJKWI», HCIONb3YyEeMbIi
OTHEJIbHO WIM B COYETAHUU C JAPYTUMU TEPMUHAMH, OTHOCUTCSI K HEapOMaTHYECKOMY
LUKJINYECKOMY YIJIEBOJOPOY, BKJIIOYAsl [IMKJIN30BaHHbIE AJIKWIIbHbBIE U aJIKEHUJIbHbIE IPYIIIbL.
MKI0aNKMIIbHBIE TPYTIITBI MOTYT BKIIFOYAaTh MOHO- HUIH MOJUIUKJINYECKHE (HApUMep, UMEOIIe
2, 3 wiu 4 KOHIEHCUPOBAHHBIX, MOCTHKOBBIX WJIM CITUPO KOJIbIIA) KOJIBLEBbIE CUCTEMBL. Takke B
OTpeNeeHne LUKJIOANKNAIA BKJIIOYEHbl ()ParMEeHTHI, KOTOPbIE MMEIOT OJHO WJIM HECKOJIbKO
apOMaTUYECKHX KOJel (HapuMep, apHIIbHBIX WJIH T€TEPOAapPIIIbHBIX KOJIEL), KOHIEHCUPOBAHHBIX
(To ecTb uMerOIIMX OOIYI0 CBsI3b C€) C LMKIOAJKHJIBHBIM KOJBLIOM, Hampumep, OeH30
NPOM3BOIHBIE LIUKJIOMEHTAHA, LIMKJIOTeKCEHa, IHUKJIOTeKCaHa M TOMY TOAOOHOe, WM MHPUAO
MIPOU3BOAHBIE IUKJIONIEHTAaHA WM LUKJIOrekcana. KonpLesble aTOMBI yriiepoaa HUKJIOAIKUIbHON

IPYMITBI MOTYT OBITh HEOOS3aTEIBHO 3aMeIeHbl OKCOTPYION. LIMKII0aNKUIIbHbIE IPYTIITBI TAKKE



48

BKJIFOYAKOT LUKJIOAJIKUIUACHBL. TepMHH «UMKJIOAJKWI» TaKXKe BKIIOYA€T MOCTUKOBBIE
LUKJIOANKUIIbHBIE TPYIIBl (HAampuMep, HEapOMATHUECKHE LUKIMYECKHE YIJIEBOIOPOIHBIE
(dbparmMeHTbI, conepsKalire 1Mo MEeHbIIeH Mepe OIMH MOCTUKOBBIN YTIJIEPO, TAKHE KaK aJMaHTaH-
1-ua) W CHUPOLMKIIOAJKWIbHBIE TPYNIbl (HANPUMEpP, HEApOMATHYECKHUE YIJIEBOAOPOIHBIE
(dbparmMeHTbl, comepIKalie Mo MeHbIIe Mepe Ba KOJIbLa, KOHACHCUPOBAHHBIE I10 OTHOMY aTOMYy
yriepona, Takue Kak cnupo[2,5]okran u ToMy nogoOHoe). B HEKOTOpBIX BapuaHTax pearn3alum
n300peTeHNs] HUKIIOAKUIIbHAS rpyIina uMeeT oT 3 10 10 wieHOB KoJiblla WK OT 3 10 7 YJICHOB
KOJIblla. B HEKOTOPBIX BapHaHTaxX peanu3alyd U300pETeHUs LUKIIOATKWIbHAS IPYIINa sBISETCS
MOHOIMKJIMYECKON MM OMLMKINYECKOW. B HEKOTOPHIX BapHaHTax peaju3aluyu H300peTeHUs
LUKJIOAJKUJIbHASL TPYIIA SIBISIETCS MOHOLMKINYECKONH. B HEKOTOpBIX BapHaHTax peanu3aluu
n300peTeHns] LUKJIOANKIIbHAs —rpymma mnpenacraBnseT cobo C;;  MOHOIMKINYECKYIO
LUKJIOQJIKUIBHYK Trpynmy. IIpuMepel LUKIOAJIKWIBHBIX TIPYNI BKJIOYAKOT LIUKJIOMPOINI,
LUKJIOOYTHJI, IMKJIONEHTHJI, LUKJIOT€KCUJI, LUKJIOTeNTWI, LUKJIONEHTEHWN, UKIOIeKCEeHNU,
LUKJIOTeKCaAUEHNUI, LUKJIOTeNITaTPUEHHUII, HOpOOpHUIL, HOPITUHMUII, HOpPKapHUII,
TeTparuipoHadTaNeHnsI, OKTarMApOHA(TATICHWI, MHAAHWI M TOMy nonoOHoe. B HekoTopbIx
BapUAHTAX peaNu3aluyu HM300peTeHHs LUKJIOAJIKWIbHAS TIpyNmna MpeACTaBisieT  coOoi
LIMKJIOTIPOIINJI, LIMKJIOOYTHJI, IUKJIOTIEHTHII WJIA LIUKJIOT€KCHIL.

Kaxk ucnonp3yeTcst B JaHHOM JOKYMEHTE, TEPMUH «LIMKJIOAJKHJIAIKUID, UCTIONb3YEMbII
OTAEJBHO WM B COYETAHUH C APYTHMHU TEPMUHAMH, OTHOCUTCS K Ipyrie GOopMyJIbl LIUKIOATKUII-
aNKuI-. B HEKOTOPBIX BapHaHTaX peasu3alny H300peTeHNs aJIKIIbHAS YacTh UMeeT oT 1 10 4, oT
1 no 3, or 1 no 2 wiu 1 arom (aTombl) yriepoaa. B HEKOTOpBIX BapuaHTaX peaH3allU
n300peTeHns] yKa3aHHas aJKWIbHAs YacTh MPEACTaBIseT co0Oi MeTmiieH. B HEeKoTOopbIx
BapHAHTAX pean3alii H300peTEeHUs] HUKJIOANKIIbHASL YacTh UMeeT OT 3 10 10 4ujIeHoB KobLa
Wi OT 3 10 7 4IEHOB KOJbIlAa. B HEKOTOPBIX BapHaHTaX peau3alul H300peTeHuUs
LUKJIOAKUIbHAS TPYINA SIBJISIETCS MOHOLMKIMYECKOW WM OWIMKINYeCKOoW. B HEKoTOopbIx
BapHAHTAX peATM3aLUU M300pETeHHs LUKJIOANKHIbHAS YacTh SIBJISIETCS MOHOLIMKJIIMYECKOH. B
HEKOTOpBIX BAapUaHTaX pealu3alii H300pPETeHUs YKa3aHHAs LHUKJIOAJNKWIbHAS —YacTh
npezacraisier co0oi C;.; MOHOLMKITMYECKYO LUKJIOAJIKIJIBHYIO TPYTIITY.

Kak nucnonb3yeTcst B JaHHOM JOKYMEHTE, TEPMUH «TE€TE€POLIMKIOAIKIILY, UCIIONb3YEMBIi
OTZEJIbHO WJIK B COYETAHUU C APYTMMHU TEPMUHAMHU, OTHOCUTCSI K HEAPOMATUYECKOMY KOJIBLY WIN
KOJIbLIEBOM CHCTEME, KOTOpas MOKET HeOoOS3aTeJIbHO COAepXKaTh OOHY WM HECKOJbKO
AJKCHWJICHOBBIX WINM aJKWHUJIEHOBBIX I'PYIN B KA4€CTBE 4aCTU KOJBLIEBOU CTPYKTYPBI, KOTOpas
UMeeT 10 MEHBLIEH Mepe OMH IreTePOaTOMHBIN YIEH KOJIbIa HE3aBUCUMO BBIOPAHHBIN U3, a30Ta,
cepbl, kuciopona u ¢ocdopa. 'ereporuKIOaNKUIBbHBIE TPYIIIBI MOTYT BKJFOYATh MOHO- WK
NOJUIMKINYECKUe (HarmpuMep, uMeromme 2, 3 win 4 KOHAEHCUPOBAHHBIX, MOCTUKOBBIX HWIIH
CIHMPO KOJbIA) KOJIBLEBbIE CHCTEMBl. B HEKOTOPBIX BapHaHTaxX peaju3aliu H300pEeTeHHUs
reTePOLMKIIOANIKUIIbHAS TPYIIA NPEACTABISIET COOOH MOHOLMKIMYECKYIO MM OUIMKJINYECKYIO
rpynmy, umeromyw 1, 2, 3 win 4 rerepoaroma, He3aBUCUMO BBIOPAHHBIX M3 a30Ta, CEPbl U
kuciopona. Takske B onpeneneHne reTepoLrKIIOANKIIIA BKITFOYEHb! (PparMeHThl, KOTOPBIE HMEIOT

OJTHO WJTH HECKOJIbKO aPOMATHYECKUX KOJIEI] (HATPUMeEp, ApUIbHBIX WIIH IeTEPOAPHIIbHBIX KOJIEI),
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KOHIEHCHPOBAHHBIX (TO €CTh HMEILMX OOIyK CBA3b C) C HEAPOMATHUYECKUM
reTePOLUKJIOANKIUIBHBIM KOJIBIIOM, Hampumep, 1,2,3,4-TeTparupo-XuHOJUH U TOMY MOAOOHOE.
Korna rerepouukioankuibHasi Ipynna BKIIOYAET KOHAEHCUPOBAHHOE apOMAaTHYECKOE KOJIbLO,
yKa3aHHAasl FeTePOLIMKIIOANKIIIbHAS TPYTIIa MOXeET ObITh MPUCOEIUHEHA K OCHOBHOM CTPYKType
00 yepe3 apoMaTHUYECKOe, JHOO 4epe3 HeapoOMaTUYEeCKOe KOJBLO. | eTeponMKIOamKuIbHbIE
IPYNIIBI TAKXK€ MOTYT BKJIIOYaThb MOCTHKOBBIE T€TEPOLIMKIIOANKHIBHBIE TPYIIbI (HAIPUMED,
reTePOLHKIIOANKIUIbHBIN (PparMeHT, CoAep Kaluil Mo MEeHbIIeH Mepe OJUH MOCTHKOBBIH aToM,
TAKON Kak a3aaJMaHTaH-1-wi1 W TOMy MOAOOHOE) M CIHMPOreTEePOLUKIOANKUIBHBIE TPYIIIbI
(HarpuMep, TeTepOLUKIIOATIKIIbHBINA (PparMeHT, comep Kalliii MO0 MEHbIIeH Mepe /1Ba KOJbIIa,
KOHJIEHCUPOBAHHBIX MO OJHOMY aTomy, Hampumep [1,4-nuokca-8-azacnupo[4.5]nekan-N-mi] u
TOMy nofoOHOe). B HEKOTOPBIX BapuaHTax peanu3alud W300peTeHUs reTepOLUKIOANKIIIbHAS
rpymnmna conepkut ot 3 10 10 koabpLeBbIX aTOMOB, OT 4 10 10 KOJIBLIEBBIX aTOMOB WJIA OT OKOJIO 3
10 8 KONBLEBBIX AaTOMOB. B  HEKOTOpPBIX BapHaHTaX pealu3allud  HU300peTeHus
reTepOLMKJIOATKUIIbHAS TPyIna conepkuT oT 2 1o 20 atroMoB yriepoaa, oT 2 10 15 aroMmoB
yriepoaa, or 2 1o 10 atomMoB yriepona uian OT okoso 2 10 8 aTtomMoB yriepoaa. B HeKoTOpbIx
BapUAHTAX pPeANU3aLH H300PETeHUs] TeTepPOLMKIIOAIKIIbHAS TPpyNna comepkur or 1 mo S
reTepoaToMoB, oT 1 1o 4 rerepoatomos, oT 1 10 3 rerepoatoMoB UM OT 1 10 2 reTepoaToMOB.
ATOMBI yriiepojia WiIu reTepoaToMbl B KOJIbIIE (KOJIbLAX ) NeTePOLIUKIIOATKUIBHON IPYIIITbI MOTYT
OBITb OKHCIIEHBI C 00pa3oBaHHeM KapOOHMIBHOM, N-OKCHTHON MIH CYJIb() OHMIIBHOM Py MITBI (MITH
APYTOil OKHUCIIEHHON CBs3M) WJIM aTOM a30Ta MOXET ObITh KBaTEPHH30BaH. B HEKOTOPBIX
BapHAHTAX peajn3alud U300peTeHHs] YKa3aHHAs TeTePOLMKIIOATKUIbHAS YaCTh MPEACTaBISIET
coboii C,; MOHOLMKJIMYECKYI) T€TEePOLHKIOANKUIBHYIO Tpymnmy. B HEKOTOpbIX BapuaHTax
peamuzanu  M300pETEeHHs TeTEPOLMKIOAIKUIbHAS TPYyMNa TMPEACTaBIsAeT CO00H KOJBIO
MOpP(OJMHA, KOJBLO MUPPOIMIANHA, KOJBLO MUIEepPa3uHa, KOJbLO MUIEPUANHA, KOJIBIIO
TETPAruApONMpPaHa, KOJbLO TETPAruApPONUPUINHA, KOJBLO Aa3€TUAMHA WIH  KOJbLO
TeTparuapodypaHa.

Kak wucnone3yercs B [AaHHOM JOKYMEHTE, TEPMHUH «Te€TE€POLMKIOAIKUIAIKII,
UCIIOJIb3yEMBI OTHENbHO WM B COYETAHUM C JAPYTMMH TE€PMHHAMM, OTHOCHUTCS K TpyIINe
(bopMyJIBI TETEPOLMKIIOATKII-AIKAI-. B HEKOTOpBIX BapHaHTax pean3aluu H300peTeHHUs
aNKmwIbHast 4acTh uMeeT oT | 1o 4, or 1 1o 3, or 1 no 2 wim 1 atom (aromsl) yriepona. B
HEKOTOPBIX BapHAHTAX pealn3alui HU300peTeHUs] YKa3aHHAs aJKWIbHAS 4YacTh MPEACTaBISAET
coboli MeTmyieH. B HEKOTOPBIX BapHaHTaxX peayn3alui HU300PETEHHs TeTePOLMKIOATKMIbHAS
yacTb uMmeeT oT 3 110 10 unenoB konbiia, oT 4 10 10 4ieHoB Koiblla UK OT 3 A0 7 YIEHOB KOJIbIIA.
B HeKOTOpBIX BapHaHTax peann3alyu M300pETeHUs T'eTEPOLMKIOATKWIbHAS TPYIINa SBJISETCS
MOHOIMKJIMYECKON MM OMLMKINYECKOW. B HEKOTOPBIX BapHaHTax peaju3aluu W300peTeHHUs
reTepOLUKJIOAIKUIbHAS YacTh sBJISIETCST MOHOLIMKIMYECKOH. B HEKOTOpBIX BapHaHTax
peanuzanuyu U300peTEeHUs YKa3aHHAasl TeTepPOLUKIOANKUIIbHAS YacTh npencrasiuser codoit C,.;
MOHOLIMKJINYECKYH FeTePOLUKIOAIKUIbHYI TPy Y.

Kaxk ucrionb3yercst B JaHHOM JJOKYMEHTE, TEPMUH «apUiDy, UCIOJIb3Y MBI OTAEIBbHO WU

B COYCTAHUU C APYITMMU TEPMUHAMH, OTHOCUTCA K MOHOHHKHHH@CKOﬁ 500051 HOJ'IPILIPIKJIPI"IGCKOﬁ
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(HarpuMep, cUCTeMa C KOHACHCHUPOBAHHBIMHM KOJBLIAMH) apOMATHUYECKOH YTJIEBOJOPOIHON
IpyIIie, TAKOH KaK, HO He OTPaHUYMBAsCh 3TUM, GpeHn, 1-HadTmi, 2-HadTHI 1 TOMY TOIO0HOE.
B HexoTOpbIX BapuaHTax peann3aliyi H300peTEeHNUs apUIIbHBIE IPYMITbI UMEFOT OT 6 10 10 aTOMOB
yriepona miu 6 aToMOB yriiepoia. B HEKOTOpBIX BapuaHTaxX pean3aliy H300peTeHHs! apIbHAas
IpyIIa sBJISETCS MOHOLMKIINYECKON M OMIMKINYECKO. B HEKOTOPBIX BapHaHTaxX peatn3alun
n300peTeHus apuiibHasl TPpyIina MpeAcTaBisieT co0oit Gperm mwim Hap T

Kaxk ucnonb3yercst B JaHHOM OKYMEHTE, TEPMUH «apUJIAIKUID), UCIIONb3YEMbII OTAEIBHO
WIA B COYETAaHUU C APYTUMH TE€PMHMHAMH, OTHOCHTCS K Tpymme (GopMmysbl apui-ankui-. B
HEKOTOPBIX BAPHAHTAX PeaN3alii U300peTeHNs AKUIIbHAs 4acTh uMeeT oT 1 1o 4, ot 1 1o 3, ot
1 no 2 wmm 1 arom (aromsl) yriepopa. B HEKOTOpBIX BapuaHTax peaju3aliy U300peTeHUs
yKa3aHHasl aIKWJIbHAs 4aCTh MPEACTaBIAET COO0M MeTHIIEH. B HEKOTOPBIX BapHaHTaxX peann3alum
n300peTeHns apuiibHast YacThb MPECTaBIIsAET COO0H GeHm. B HeKOTOpBIX BapHaHTax peatu3alun
n300peTeHNs apuiIbHasl IPYIINA SIBJISIETCS] MOHOLMKIIMYECKON MITN OUIMKINYeCKOH. B HeKOoTOphIx
BapUAHTAaX peayu3aluy H300peTeHNs apuIaIKHIbHAS TPYIINa NPEACTaBIseT COO0H OeH3MII.

Kak wucnonb3yercs B [AaHHOM JAOKYMEHTE, TEPMUH «Te€TepOapuyl», HCHONb3YyeMbli
OTAEJIbHO WJIN B COYETAHUU C APYTUMH TE€PMHHAMM, OTHOCUTCA K MOHOLUKINYECKOMY WU
NOJULUKJINYECKOMY (HampuMep, CUCTeMa C KOHIEHCHPOBAHHBIMU KOJIbLIAMH) apOMAaTHYECKOMY
YTJIEBONOPOAHOMY (parMeHTy, COAepKalleMy OIMH WM Oojiee IeTepOaTOMOB B KOJIBIIE,
HE3aBHCUMO BBIOpDAHHBIX M3 a30Ta, CepPbl U KHCIOpOXa. B HEKOTOpBIX BapHaHTax peaan3aluu
u300peTeHusl TeTepoapwiibHasl TpyINa MPencTaBisieT CoO0OW MOHOLMKIHUYECKYH) — WIH
OMLIMKJIMYECKYIO TpyIny, uMmerornyo 1, 2, 3 umu 4 rerepoaromMa, HE3aBHCUMO BBIOPAHHBIX W3
a30Ta, cepbl U kucnopoaa. [lpumeps! rerepoapuibHBIX FPYII BKJIOYAIOT, HO HE OrPaHUYHBAsSICh
UMM, TUPUAWN, NUPUMUAWHWI, THPA3UHWI, NUPUOA3UHWI, TPUASHHWI, (QYpWI, THEHWUI,
UMUIA30JIMI, THA30JWI, WHAOJWI, WHPPWI, OKcasonwi, Oensodypwui, OeH30THEHW,
OEH30THA30J M, HM30KCA30JIUJI, THUPA30JIMI, TPHA3OJMI, TETpPas3oyuuj, uHaasomwi, 1,2,4-
THUAUA30JIAJ, U30THA30JIII, MyPUHII, KapOa3onni, O€H3UMUIA30IUII, UHIOJUHIII, TTHPPOIHIL,
a30JIWJI, XUHOJIMHWII, HM30XWHOJNUHWI, OeH3u3okcazonwi, umuaasoll,2-bltuazommn wim tomy
noo0HOe. ATOMBI YIJIEpO/ia MM T€TePOaTOMBbI B KOJIbIE (KOJBIIAX) T€TEPOAPUIIbHON TPYIIIIbI
MOTryT OBITH OKHCJIEHbI ¢ 00pa3oBaHHWEM KapOOHWJIbHOW, N-OKCUAHOW MM CyJb(HOHHIBHON
rpynmel (WM APYrod OKUCIEHHOH CBSI3M) WM aTOM a30Ta MOXKET ObITh KBaTEPHH30BAH NPHU
YCJIOBUH, YTO apoMaTHueckas IpHpoJa KOoJblla coxpaHseTcs. B HEKOTOphIX BapuaHTax
peanuzannu U300pETEHs reTepoapuiibHasi rpyrmna uMmeet ot 3 1o 10 atomoB yriiepona, ot 3 1o 8
aTOMOB yTJIepoAa, OT 3 10 S aTOMOB yriaepoaa, ot 1 1o 5 aroMoB yriepoaa win ot 5 10 10 atomoB
yriepona. B HEKOTOPBIX BapHaHTaX pean3alii H300PETEHHsI TeTEPOAPHIIbHAS TPYIINA COAEPIKUT
or3 1o 14,014 no 12, ot 4 no 8, or 9 1o 10 unm or 5 710 6 KONBLEBBIX ATOMOB. B HEKOTOPBIX
BapHAHTAaX peaju3aluu N300peTeHus reTepoapuiibHas rpymmna umeet ot 1 1o 4, ot 1 1o 3 unu ot
1 1o 2 reTepoatoMoB.

Kak ucnonb3yercs B JaHHOM JOKYMEHTE, TEPMHUH «TeTepOapUIaIKWID), UCIONb3YyeMbIi
OTAENIbHO WIH B COUYETAHWHU C APYTUMH TEPMUHAMH, OTHOCHUTCS K rpymiie (opMyJIbl TeTepoapuiI-

ankwi-. B HEKOTOPBIX BapHaHTaX pean3alny H300peTeHHs aJKUIbHAS YacTh uMeeT oT 1 10 4, oT
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1 no 3, or 1 no 2 wimu 1 arom (aTombl) yriepopa. B HEKOTOpBIX BapHaHTaxX peaH3aliu
n300peTeHns] yKa3aHHas aJKWIbHAs YacTh MPEACTaBIseT co0Oi MeTmiieH. B HEKoTOpbIx
BApMAHTaX pealu3aluu H300pETeHHs] TreTepoapriibHas 4acTb NPEACTaBIsieT  CoOOH
MOHOIIMKJIMYECKYI0 WIH OWIMKJINYECKYI rpymmy, uMeromyo 1, 2, 3 win 4 rerepoaroma,
HE3aBUCHMO BBIOPAHHBIX M3 a30Ta, CEPhl M KUCIOPOZAa. B HEKOTOpBIX BapuaHTaxX pealu3aluu
n300peTeHus reTepoapuiibHasl 4acTh uMeeT oT 5 10 10 aToMoB yriiepona.

CoenuHeHUs, ONUCAHHbIE B JJAHHOM JOKYMEHTE, MOIYT SIBJIATbCS aCUMMETPUYHBIMU
(nanpumep, uMeromMMU OOUH WM Oonee crepeoleHTpoB). Bee crepeomsomepsl, Takue Kak
SHAHTHUOMEpPHI U TUACTEPEOMEPBI, SBIIIOTCS BKIOUEHHBIMHU, €CJIU He YKa3aHo nHoe. CoeAnHeHus
0 JTAHHOMY HM300pETEeHHUI0, KOTOPbIE COlEPKAaT HECUMMETPUYHO 3aMELIEHHbIE aTOMBI YIJIEPO/a,
MOTYT OBITh BbIIEJIEHBI B ONTUYECKH aKTUBHOM UJIM paLieMudeckoii popmax. MeToasl 0 TOM, Kak
NOJIy4aTh ONTHYECKH AKTHUBHBIE (POPMBI M3 ONTHYECKH HEAKTHBHBIX HCXOIHBIX MaTEpHalioB,
M3BECTHBI B IAHHOW O0JIACTU TEXHUKH, HAIIPUMED, IIyTEM Pa3/IeIeHUs palleMUIECKIX CMecel nin
IyTeM CTEePEOCENIeKTUBHOIO CHHTe3a. [ eomerpuueckune usomepbl oneduuHoB, C=N nBOWHHBIX
CBsi3€il 1 TOMy MOJOOHOTO MOTYT TaKKe MPHUCYTCTBOBATH B COSAMHEHHSX, OMMMCAHHBIX B JAHHOM
IOKYMEHTE, U BCE TaKue CTaOMIIbHBIE U30MEpPbI IPENyCMOTPEHBI B JaHHOM n3o0perenuu. Luc u
TPaHC reOMETPUIECKHE U30MEPbI COEIMHEHUI IO TAHHOMY H300PETEHHIO MOTYT OBITh BbIEJIEHBI
B BHJIE CMECH H30MEPOB WIIN B BUZIE PA3TENICHHBIX H30MEPHBIX HopM.

CoenuHeHNss 1O JAHHOMY HW300pPETEHHI0 TaKXXe€ MOTYT HMETh TayTOMEpHbIE (POPMBL.
TaytomepHabie pOpMBI ABISIOTCS PE3YJIBTATOM 3aMEHBI OIMHAPHOH CBSI3H Ha COCEHIO0 IBOMHYIO
CBSI3b C CONMYTCTBYIOIIEH MuUrpauueit nporona. TayTomepHbie (POPMBI BKIFOYAOT MPOTOTPOITHBIE
TayTOMEPBI, KOTOpPbIE SIBIAIOTCS W30MEPHBIMH COCTOSHHUSIMU IPOTOHHUPOBAHUS, HMEIOIIUMHU
OJIMHAKOBYI0 SMITUPUYECKYI0 (opMysly H CyMMapHblii 3apsin. [Ipumepsl HPOTOTPOIMHBIX
TayTOMEPOB BKJIOYAKOT KETOH - €HOJIbHBIE Mapbl, Mapbl aMuj - UMUJHON KUCJIOTHI, JIAKTaM -
JIAKTHMHbBIE TIapbl, CHAMUH - UMHUHOBBIE TIAPBI U KOJIbLIEBbIE ()OPMBI, I7I€ IPOTOH MOKET 3aHUMATh
nBa WK OoJiee TIOJIOKEHUH reTepoLuKIndeckoi cuctemsl, Hanpumep, 1H- u 3H-umunazon, 1H-,
2H- u 4H- 1,2 ,4-tpua3zon, 1H- u 2H- uzounnon u 1H- u 2H-nupazon. TayromepHbie (OPMBI MOTYT
HAXOJIUTHCS B PABHOBECUH WJIH SIBJISITbCS CTEPUYECKH 3a0JIOKUPOBAHHBIME B OTHO (hopMe Iy TeM
COOTBETCTBYIOIIETO 3aMelIeHus. TayToMepHble (JOPMbI MOTYT TaK’Ke BKIFOYAaTh METHUIITPOITHBIE
TayTOMEDPBI, YTO SIBJISETCS PE3YJIbTATOM 3AMEHBI OIMHAPHON CBSA3U HA COCEHIOK) NBOMHYIO CBSI3b
C CONYTCTBYHOUIEH MHUrpauuedl METWJIBHOH TIpynmbl. MeETUATPONHBIE TayTOMEpPbl MOIYT
BKJIIOYATh, Hampumep, 2-metun-2H-nupasono[3,4-clnupuaun u 1-metun-1H-nupasono[3,4-
c|mupunus.

CoenuHeHnss TO NaHHOMY H300PETEHHIO TAaK)K€ BKJIIOYAIOT BCE HM30TOIBI ATOMOB,
MPUCYTCTBYIOLIMX B MPOMEXYTOYHBIX WJIM KOHEYHBIX COEAUHEHUsX. M30TOnBl BKIIIOYAIOT T€
aTOMBI, KOTOPbIE HMEIOT OJIMHAKOBBINM aTOMHBII HOMEp, HO pasHble MaccoBble uncna. Hanpumep,
W30TOIBl BOAOPOJAA BKJIOYAIOT TPUTHM U JeWTepuil. B HEKOTOpPBIX BapHUaHTax peanu3aluu
n300peTeHNs] COeIMHEHHS 110 TAHHOMY M300pPETeHHIO BKITFOYAIOT, MO MEHBIIEH Mepe, OMH aTOM
OEeUTepusl.

TepMI/IH «COCAUHEHUEC», KaK HCHOJB3YCTCA B HOAHHOM JOOKYMEHTEC, O3HA4Ya€T BCC
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CTEPEOU30MEPHI, TEOMETPHUUECKHE U30MEPBI, TAYyTOMEPHI M M30TOIbI H300PaKEHHBIX CTPYKTYD,
€CJIM He YKa3aHO UHOE.

Bce coennnaenns n nx ¢papMaleBTHUECKH MPUEMIIEMbBIE COJIM MOTYT HAXOAHUTHCS BMECTE C
APYTUMH BEIECTBAMM, TAKUMH KakK BOJA M PAaCTBOpPUTENH (Hampumep, B (GopmMe THapaToB U
COJIbBATOB), UJIM MOTYT OBbITh BbIJIEJICHBL.

B HekoTOphIX BapHaHTaxX peaNu3aluu H300pPETeHUs] COCOUHEHHUS 110 JaHHOMY
n300pETEHHNIO MITN MX COJIU SIBJSIFOTCS 10 CYINECTBY BbIAeseHbIMU. «I10 CyIecTBy BBIIEICHHBII
O3Ha4aeT, YTO COCMHEHNUE 110 MEHbIIEeH Mepe YaCTUYHO WJIH I10 CYIIECTBY OTAEJIEHO OT CPelbl, B
KOTOpO# OHO ObUIO 0Opa3oBaHO WM OOHapyxkeHO. YacTHuHOe pa3fesieHHe MOXET BKIII0YaTh,
HapuMep, KOMIIO3HMLMIO, OOOTaleHHYI COENMHEHMsAMHM IO JaHHOMY M300pETEeHHIO.
CylnecTBeHHOE pa3lieIeHHe MOKET BKJIFOYATh KOMIIO3HMILIMH, COAEpIKalue, M0 MEeHbIIeH Mepe,
oko110 50%, o MeHbLIel Mepe, 0koso 60%, o MeHbLIel Mepe, okosno 70%, Mo MeHblIel Mepe,
oko10 80%, o MeHbluel Mepe, 0koio 90%, 1o MeHblIel Mepe, 0KoIo 95%, 1Mo MeHblIel Mepe,
okoJ10 97%, MK o MeHbIIel Mepe, OKoJIo 99% 1Mo Macce COeNUHEHUs! IO JTAHHOMY H300pPETEeHHIO
i ero conu. CrocoOb! BbIAENIEHUsS] COEANHEHUH U UX COJIEH SIBJISIOTCSI PYTHHHBIMH B TaHHOM
00JIaCTH TEXHUKH.

@pasza «PapmaLeBTHUECKH NPUEMIIEMBII», KaK HCIIOIb3YeTCs B JAAHHOM JIOKYMEHTE,
npefHa3HaueHa sl OOO3HAuUeHWsT TeX COeIMHEHUH, MaTepHajioB, KOMIO3UIMHA W/WiIH
IO3UPOBAHHBIX (HOPM, KOTOpPBIE B PaMKax 3IPABOr0 MEIUIMHCKOTO CYKIEHMS MOAXOAST IS
NPUMEHEHHsT B KOHTAaKTe C TKAaHSIMH JIFOAEH M JKUBOTHBIX O€3 4pe3MepHOH TOKCHYHOCTH,
pa3npaskeHus, aJUIePTHUECKON PeakiMy WIH APYTUX MPOoOJIeM UITH OCJIOKHEHHI, COPa3MEPHBIX C
Pa3yMHBbIM COOTHOIIEHUEM MOJIb3bl/PUCKA.

JlaHHOE ONHMCAaHME TAKXKE BKJIIOYAET (hapMaLEBTHYECKU MPHEMIIEMbIE COJI COSAMHEHU,
OMHCAHHBIX B JAHHOM JOKyMeHTe. Kak ucronb3yeTcst B JAHHOM JOKyMeHTe, «(hapMaleBTHIECKH
NPUEMJIEMBbIE COJIM» OTHOCUTCS K MPOM3BOIHBIM OIMMCAHHBIX COSIUHEHHH, B KOTOPBIX UCXOIHOE
COEIMHEeHNEe MOTU(PHUIMPOBAHO MyTeM MpeoOpa30BaHUsl CYLIECTBYIOLIETO0 KHCJIOTHOTO WIIH
OCHOBHOTO (pparMeHTa B €ro cojeByro ¢popmy. [Ipumepsl papmaneBTHUECKH MPUEMIIEMBIX COJIEH
BKJIFOYAIOT, HO HE OrPAaHUYUBAOTCS WMH, COJM MHHEPAIbHBIX WM OPraHUYECKHX KHCIIOT
OCHOBHBIX OCTaTKOB, TaKUX KaK aMHHBI, IIECJOYHBIE WM OPTaHMYECKHE COJIN KHCJIOTHBIX
OCTaTKOB, TAKMX KaK KapOOHOBBIE KUCIIOTHI, M TOMY NoA00HOe. PapMarieBTHYECKH TPUEMIIEMbIE
COJMM TIO JAaHHOMY HW300pPETEHHIO BKIJIIOYAIOT HETOKCHYHBIE COJIM HCXOJHOTO COENUHEHHS,
oOpa3oBaHHbBIE, HANPHMEP, U3 HETOKCHYHBIX HEOPraHUYECKHX WJIM OPTaHUYECKHUX KHUCIIOT.
dapmaneBTUYeCKH MpHEMJIEMble COJIM MO HACTOSIIEMY H300PETEeHHIO MOTYT OBITh
CHHTE3MPOBAHBI W3 HCXOMHOTO COEIUHEHMs, KOTOPOE COAEPKUT OCHOBHOM WMJIM KHCIOTHBIN
¢parMeHT, OOBIMHBIMH XUMHUECKUMH crnocoOamu. Kak mpaBmiio, Takue COIM MOTYT OBITh
NOJIyYeHbl B3auMOeHCTBHEM (POpPM 3THUX COEAMHEHWH B BHIE CBOOONHOW KHUCIOTHI WU
OCHOBAHHMS CO CTEXHOMETPHUYECKUM KOJHYECTBOM MOIXOASIIEr0 OCHOBAHHS MIIH KUCJIOTHI B BOZIE
WA B OPTraHUYECKOM PACTBOPHUTENE WIH B NX cMecH. CIIMCKH MOAXOSIINX CONell MOXKHO HaMTH
B nyOmukauuun Remington's Pharmaceutical Sciences, 17th ed., Mack Publishing Company,
Easton, PA, 1985, ctp. 1418 u Journal of Pharmaceutical Science, 66, 2 (1977), xaxnas u3
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KOTOPBIX BKJIIFOUEHA B IAHHBIN TOKYMEHT B ITOJIHOM 00BbEME MOCPEICTBOM CCBUIKH.

Cunres

CoenuHeHns: MO AaHHOMY H300PETEHHIO, BKIIIOYAS MX COJIM, MOTYT OBITh MOJYYEHBI C
NPUMEHEHUEM HM3BECTHBIX METOJIOB OPraHWYECKOrO CHHTE3a M MOTYT ObITb CHHTE3WPOBAHBI B
COOTBETCTBUH C JIFOOBIM U3 MHOTOYHCIIEHHBIX BO3MOXHBIX My TEH CUHTE3A.

Peakuunu 115t oIy 4eHUs: COENMHEHHH 110 JAHHOMY M300pETeHHIO MOTYT OBITh MPOBEICHBI
B MOJXOASALINX PACTBOPUTEISIX, KOTOPBIE MOTYT OBITh JIETKO BBIOPAHBI CIIELIUATIMCTOM B 00JaCTH
OpPraHuYeckoro cuHresa. llogxopsigue pacTBOPUTENHM MOTYT OBITh 1O  CYINECTBY
HEPEaKLMOHHOCIIOCOOHBIMA IO  OTHOIIEHUIO K HCXOJHBIM BEINECTBAM (peareHTammu),
INPOMEKYTOUHBIM TNPOAYKTAM WM TMPOAYKTAM IpPU TEMIepaTypax, MPU KOTOPBIX IMPOBOMASAT
peaknuy, HarpuMep, TeMIepaTypax, KOTOpble MOTYT BapbUPOBATbCS OT TEMIEPATYPhI
3aMOpPaKUBAHUS PACTBOPUTEIS IO TEMIIEPATY Pbl KUIIEHUS pacTBOpUTENs. JlaHHAs peakLus MOXKeT
OBITH OCYIIECTBJIEHA B OJHOM PacTBOPUTENE WJIM B CMecU Oosiee ueM OAHOro pactBoputesns. B
3aBHCHUMOCTH OT KOHKPETHOW CTaJuU PeakiHy IMOAXOSAIINE PACTBOPUTENHU Uil KOHKPETHOM
CTaAMH PEaKLMU MOTYT ObITh BBIOPAHbI CHELUAIUCTOM B IAHHOM O0NACTH TEXHUKH.

ITony4eHne coenuHEeHUi IO JTAHHOMY H300pPETEHHI0 MOXKET BKJIFOUATh 3aIMUTy U CHATHE
3aLIUTBl C PA3JIMYHBIX XUMHYECKHX rpynn. HeoOXomuMocTh MOCTAHOBKU 3aIUUTBI WIIM CHSITHS
3aLINTBI, @ TAKXKE BBIOOP COOTBETCTBYIOLIMX 3AIUTHBIX TPYIII, MOXKET OBITh JIETKO yCTAHOBJIEHA
CIELUAJIICTOM B IAHHOH 00JaCTH TEXHUKH. XHMUS 3aIIUTHBIX TPYII IPEICTABICHA, HAIPUMED,
B nyonukaru T.W. Greene, P.G.M. Wuts, u ap., Protective Groups in Organic Synthesis, 3e Ed.,
Wiley & Sons, Inc., Hero-Mopk (1999), BKIOUEHHOH B JAHHOE OMHCAHHE B TOJHOM OOBEMe
MOCPEICTBOM CCBUIKH.

Peakunu MOKHO KOHTPOJUPOBATD JIFOOBIM MOAXOSIIIMM CIIOCOOOM, U3BECTHBIM B JJAHHOM
obnactu TexHuku. Hampumep, oOpasoBaHHE MPOAYKTa MOMKHO KOHTPOJHPOBATH C MOMOIIBIO
CHEKTPOCKOITUYECKUX CPEACTB, TAKMX KaK CIEKTPOCKOMHUS SIIEPHOr0 MACHHTHOTO pPE30HAHCA
(manpumep, 'H wiu C), undppakpacHas cCriekTpockomnusi, criekrpodoromerpust (Hanpumep, YD B
BUAMMOM  JHMAaNa3oHe), MAacC-CIeKTPOMETpHs  WiIM  Xpomarorpadmus,  Takas  Kak
BbICOKOO(Q(pekTuBHAsT  kuakocTHas — xpomarorpadguss  (BOXKX) wim  TOHKOCHOWHAs
xpoMarorpadusi.

BripaxkeHnst «remmnepaTypa OKpY’KaroIleld Cpenbl» M «KOMHATHAs TEMIIEpaTypa», Kak
UCTIONB3YETCS B JAHHOM JIOKYMEHTE, TIOHSATHBI B TAHHOW 00JIACTH TEXHUKH U B IIEJIOM OTHOCSTCS
K TeMIepatype, Hanpumep, TEMIIEpaType pPEeakUuy, KOTopas NMPHUMEPHO paBHA TeMIIepaType
MOMEILEHUs], B KOTOPOM IPOBOAUTCS peakiys, Harpumep, oT okoo 20 °C no okogo 30 °C.

Coenunennss @opmyinbl I MOryT ObITH MOJyUeHBI B COOTBETCTBHH C MHOTOYHCIICHHBIMU
NyTSIMHU TIOJY4YEHUs1, U3BECTHBIMH B JiuTepaType. [IprMepsl CHHTETHUECKHUX METOJIOB Oy YEeHHUS
COEIMHEHUH 10 JaHHOMY M300peTeHuro npencTaBieHbl Ha Cxemax Huoke. Ecnu He yka3aHo uHoe,
BCE 3aMECTHUTEIH SIBIITIOTCS] TAKMMH, KaK OIPEENIEHO B JAHHOM JIOKYMEHTE.

Cxema 1
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Ha Cxeme 1 mokasaH CHHTE3 aHAJOTOB MO OOINEMy MyTH, B KOTOPOM HCIIOJIB3YETCsI
XOPOIIO ONMMCAHHAS XUMUS. 3aMeIeHHbIEe [aJOreHapOMaTHYECKHE CIOXKHbIE H(PUPBI MOTYT OBbITh
CBSI3aHbI C S-YJIEHHBIM IreTepOoapoOMaTHYEeCKUM KOJIBLIOM HECKOJIBKUMH PA3IMYHbIMU CIIOCOOAMHU,
U3BECTHBIMH CIEHMAIMCTY B AaHHOU obnacTh TexHuKU (Ctaaus 1). OHU BKIIIOYAIOT COYETAHUE
apoMaTU4YecKkoro TpUOyTHICTaHHAHA B pucyTcTBUH Pd katanmsaropa, Takoro kak Pd(PPh;),Cl,,
B MOJSIPHOM pactBopurene, TakoM kak JIM®PA, mpu NOBBILIEHHONH TeMIepaType, COueTaHue
O0poHOBOI KMCIOTHI MiaH 3dupa GopoHOBOI kuCIOTHI B mpucytcTBuu Pd/Cu karamuzaTopa,
takoro kak Pd(dppf)Cl, u Cul, u ocHOBaHmMs, TAKOTO Kak KapOOHAT HATPUS WK PTOPHUN LIE3Usl, B
pactBopuTtene, TakoM kak JIM®PA, u coueTaHue 3aMELICHHOTO MMHIa30yia B mpucytcreuu Pd
KarajguzaTopa, Takoro kak Pd,dbas, nmuranma, takoro kak tBuXPhos, 1 OCHOBaHMsI, TAKOTO Kak
K5PO,, B HemossipHOM pacTBOpHTENE, TAKOM KakK TOJYOJ, TMPU IOBBIIIEHHOW TeMIepaType.
[TonyueHHbIE CIOKHBIE 3QHUPBI MOKHO THIPOJIHM30BATH OCHOBAHUEM, TAKUM KaK THIPOKCHUT
HATPUs, B MPUCYTCTBUU BOJBI C MOJNTy4YeHHUEM KapOOHOBBIX KHUCIOT (CTamust 2), KOTOpbIE 3aTeM
MOKHO TPEBPATHTh B JKEJIaeMble AHAJIOTH aMHUIOB myTeM coderaHusi amMmuHOB NH,(L),Q ¢
HCIIOJIb30BAHHUEM PEareHTOB A aMHIHOro coueraHus, Takux kak HATU, B mpucyrcTBuu
OCHOBAHMS, TAKOTO KaK JTUU3OMPONWIATHIAMHH, B TIOJSIPHOM pacTBOpHTENe, TaKoM Kak [IM®PA
(Cramus 3). B anbTepHaTHBHOM BapHaHTE 3aMEILIEHHbIe CIOXHBbIE 3hupsl mponykrsl Ctanuu 1
MOKHO TPEBPATHTb HEMOCPEICTBEHHO B JKEJAeMble aMHIHBIE AHAJIOTH MyTeM O0paboTKH
amuaamMu NH,(L),Q B mpUCYyTCTBHM TPUMETHJIAIIOMUHUS B HETIOJISIPHOM PacTBOPHTENE, TAKOM
kak tonyon (Cranus 4).

Cxema 2
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Ha Cxeme 2 nmoka3aH CHHTE3 NPOMEXYTOYHBIX 3aMEIEHHBIX aPOMATHUYECKUX CIIOKHBIX
5(pUpPOB MO MNyTH, B KOTOPOM HCIOJB3YETCS XOPOLIO OMHCAHHAS XUMUs. ApOMaTHYECKHE
AVXJIOPHUIBL, KOTOPbIE MOTYT ObITb KOMMEpPYECKH IOCTYIHBIMU HJIM MOTYT OBITH IOJy4YE€HBI
crniocobamMu, U3BECTHBIMU CIIELUAIICTY B JAHHOW O0JIACTH TEXHUKH, MOTYT OBITh NPEBPAILECHbI B
€HOJIOBBIE A(PUpPBI yTeM codeTaHusi ¢ TPHOYTII(1-3TOKCHBUHUII)CTAHHAHOM B npucyTcTBuu Pd
kaTanmsaropa, Takoro kak Pd(PPh;)Cl,, B momsipHom pactBoputene, TakoM kak [IM®A, npu
noBbiieHHOH Temmepatype (Ctanus 1). Moxet ObITh BBEIEHO S-4JIEHHOE reTepoapoMaTuyecKoe
coenuHenue (Ctagus 2) ¢ NCMONIb30BAHUEM YCIIOBHH coueTaHusl, onucaHHbIX Ha Cxeme 1, Cramust
1. O6pabotka enonoseix 3¢upos KMnO,, NalO, u BOmoil B HEMOJISIPHOM PACTBOPUTENIE, TAKOM
KaK JAMOKCaH, MPU KOMHATHOH TeMIepaType AaeT 3aMmelleHHble ciokHbie 3¢upel (Ctagus 3),
KOTOPBIC 3aTEM MOKHO IMPEBPATUTH B aMUAHBIC aHAJIOTU C UCTTIOJIb30BAHUEM YCHOBHﬁ, OINUCAaHHBbIX

Ha Cxeme 1, Ctaguu 2 u 3 wiu Cragus 4.

Cxema 3
OR' @ '
Cle Ve .Cl (0, Pd katanuzatop Clw V. R OR
W ~ AmuHHoe ocHoBaHue, R'OH W = 0 Katanuzarop Va 0
N > = > P
X=7 Cragms 1 Xy Cranua 2 L. z’

Ha Cxeme 3 mokasaH aJibTepHATHBHBIN CIIOCOO MOJYYEHHSI 3aMELICHHBIX apOMATHYECKUX
3(UpOB, KOTOPbIE MOXKHO TOJYYHTh U3 aPOMATHUECKUX TUXJIOPHIOB MyTEM IMPENBAPUTEIBHOMI
00paboTKM MOHOOKCHZIOM yriiepona B npucytcTBuu Pd xarammsaropa, takoro xak Pd(dppf)Cl,,
AMHHOBOT'O OCHOBAHUSI, TAKOTO KaK TPUITHJIAMHH, U CIIUPTA. HAIIPUMEP, METAHOJA B MOJISIPHOM
pactBoputene, TakoM kak JAM®PA, npu mnoseinueHHod Temmeparype (Cramus 1). 3arem
NOJIyYeHHbIE XJIOP3(HUPBI MOXKHO COYETaThb C S-UJIEHHBIM TeTepPOaPOMATHUYECKHM KOJBLIOM,
UCTIONB3Ysl YCIIOBUs codeTanus, onucanubie B Cxeme 1, Cragus 1.

Cxema 4
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Ha Cxeme 4 noka3aH nyTh CHHTE3a HMHU/IA30JI3aMELICHHBIX aMHIHBIX aHanoros. HaunHast
C KOMMEPYECKH JOCTYITHOTO XJIOP-HUTPOre€TePOAPOMATHUECKOTO AMHUHA, HUMHIA30JbHOE KOJIBLIO
MOXeT OBITh BBEIEHO 00pabOTKOM MMHUIA30JIOM B TPUCYTCTBUU OCHOBaHUsI, Takoro kak K,COs, B
HOJIIPHOM pacTBopuTee, TakoM kKak JIM®PA, npu nossitneHHoi Temnepatype (Craaus 1). 3atem
aMHMH MOXXHO NpeBpaTHThb B Opommupn obpadorkoit CuBr, u W30NEHTHIHUTPUTOM B HOJSIPHOM
pacTBOpHTENEe, TAKOM KaK alleTOHUTPWII, TP NMOBbIIEHHOH Temmniepatype (Crangus 2). Peakuus ¢
BUHMJIMAarHuii OpOMHIOM B ampPOTOHHOM pacTBOpHTene, TakoM kak TI'®, mpu HHU3KOM
temneparype (Cranus 3) ¢ mocnenyromedi oOpabOTKOW aMHUHOM B MPUCYTCTBHUM MOHOOKCHA
yrinepona, Pd karammuszaropa, Takoro kak Pd(dppf)Cl,, amMMHOBOro OCHOBaHHS, TaKOro Kak
TPUATHUJIAMUH, B TIOJIIPHOM pacTBoputesne, TakoM kak JIMCO, mpu moBBIMIEHHOW TeMIiepaType
(Cranus 4) naer *MUa30/13aMELIICHHbIE AMHUTHbIE AaHAJIOTH.

Cnoco06sl IIpumMeHneHus

CoenuHennss TO JaHHOMY HW300pETEHHIO MOTYT HWHruOMpoBaTh akTUBHOCTH CD38.
Hamnpumep, coenuHeHus mo AaHHOMY H300PETEHUI0 MOXKHO TPUMEHSTb JUII HHTHOWPOBAHHS
aktuBHOCTH wiu QyHkumu CD38 B kjeTke win y WHIWBUAYYMAa WIM TAIMEHTAa, KOTOPBIA
HY>KIa€TCsl B MHTMOMPOBAHUH JAHHOTO (pepMeHTa, My TeM BBEICHHSI HHIHOUPYIOIIEro KOJINYeCTBA
COCIMHEHUs] IO IaHHOMY H300pETeHHI0O B KJIETKY, WHAMBHAYYMy WM manueHty. Kak
UCIIONIB3YETCSl B JAHHOM JOKYMEHTE, TEPMUH «B KJIETKE» BKJIIOUAET KaK BHYTPHU KJIETOYHOMU
MeMOpaHbI, TaK ¥ HA TIOBEPXHOCTH KJIETOYHOH MEMOpaHbI.

CoenuHennss mo JaHHOMY H300perTeHuro, kak HHruoutopel CD38, MoryT moBbIIIaTh
yposau HAJI". CoOTBETCTBEHHO, HACTOsilee HM300peTeHHe MOMOJHUTEIbHO HAMpPABJIEHO HA
croco0 moBbiieHus: ypoBHst HAJI™ B oOpasiie wiu y maipeHTta, BKIFOYAKOIIHI MPUBEIEHUE
KOHTaKT C O0pasLoM WM BBeIEHHEe NauueHTy coenuHeHnss Popmyner | wmm  ero
(papMaLieBTHUECKH MPUEMIIEMO COJIH, NIPU 3TOM MOBBILIeHHBIH ypoBeHb HAJI® cooTBeTCTByeET
ypoBHio HAJT" 1o npuBeneHust B KOHTAKT UJIM BBEICHMS.

CoenuHeHwus o JaHHOMY U300PETEHHIO IOAXOIAT AJIs JISUEHHS pa3IMYHbIX 3a001eBaHuU,
CBS3aHHBIX C AHOMAJIbHOH 3Kcrmpeccuell unu aktuBHocTeio CD38. Hampumep, coenuHeHus no
TAHHOMY H300pPETeHUIO TOAXOIAT AJS JICUeHHs paka. B HEKOTOpBIX BapHaHTAaX peah3aliu

n300peTeHns] YKa3aHHbIE BUABI paKa XapakTePU3YIOTCS AaHOMAJIBHOH JKCIPEeCcCHer Wiu
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akTuBHOCTEIO CD38, Hanpumep, NOBBIIEHHON 3KCIPEcCHeil WM aKTUBHOCTBIO 110 CPABHEHUIO C
HOPMAJIbHBIMH KJIETKAaMH. B HEKOTOpBIX BapHaHTaxX peajn3alii H300pETeHUs BHIBI paka,
NOJ/AOLITNECS JICUEHUIO B COOTBETCTBUH C JAHHBIM HM300pETEHHEM, BKIFOYAIOT PaKk MOJIOYHOH
JKeJe3bl, LEHTPalbHON HEPBHOI CHUCTEMBl, 3HIOMETPHUS, MOYKH, TOJCTON KHIIKH, JIErKOro,
MUIIEBOA, AMYHUKA, MOPKENyIOYHOM JKese3bl, MPeICTaTeNbHOMN XKeye3bl, KelyaKa, TOJIOBbl U
1mer (BepXHUH MUIIEBAPUTEIbHBIN TPAKT ), MOYEBBIBOISAIINX My TEH, TOJICTON KUIIKH U IPYyTHE.

CoenuHeHnss 1O MAaHHOMY H300PETEHHIO NPUMEHHMbl NPU JICUEHHH OMyXOJeH ¢
uctoueHabiMu T-kierkamu (Hanpumep, cMm. Hashimoto M, Kamphorst AO, Im SJ, u ap. «CD8 T
Cell Exhaustion in Chronic Infection and Cancer: Opportunities for Interventions.» Annu Rev Med.
2018; 69: 301-318. doi:10.1146/annurev-med-012017-043208) u omyxoJiei, onpenensieMbIx Kak
ropsiuue, U3MEHsieMble U XOJIOAHbIE ONMYXOJM HMMYHHOH CHUCTEMBl Ha OCHOBAHUM OLIEHKHU
UMMyHHOH cuctemsbl (Hanpumep, cM. Galon J, Bruni D. Approaches to treat immune hot, altered
and cold tumours with combination immunotherapies. Nat Rev Drug Discov. 2019;18(3):197-218.
doi:10.1038/s41573-018-0007-y).

B HeKOTOpBIX BapHaHTax pean3aliy H300peTeHUs PaKOBbIe 3a00IeBaHUS, TOAA0 LITUECS]
JEYEHUI0 B COOTBETCTBUM C JaHHBIM H300peTeHHEeM, BKIIOYAIOT 3JI0KAYECTBEHHbIE
HOBOOOpPa30BaHMsI KPOBETBOPHOH CHCTEMBI, TaKHe Kak Jieiiko3 u mumpoma. [Ipumepsr mumpom
BKJIIOYAIOT XODKKMHCKYI0 MJIM HEXOJKKHHCKYIO JIMM(OMY, MHOXXECTBEHHYIO MHeIoMy, B-
kjaeTouHyro sumpomy (Hampumep, nuddys3Hy KpyHmHOKIETOUHYIO B-kierounyio mammbpomy
(ABKKJI)), xponuyeckyr maumpormrapayro sumbpomy (XJIJI), T-xnerounyro aumdomy,
BOJIOCATOKJIETOUHYIO JiuMpomy u numbpomy bepkerra. [Ipumeps! JeHKO30B BKIKOYAIOT OCTPBIH
mumponmurapusiit  geiiko3 (OJIJI), octpeiit muenoumnsiii  Jeiiko3 (OMJI), XpoHUYECKHi
mumporurapuslii neiikos (XJIJI) u xpoHHUeCKuit MUEIONTHBIH J1eliko3 (XMJI).

B HeKoTOpbIX BapHaHTaX peaNu3alui H300pETEeHHs] YKAa3aHHBIA paK, MOIIAFOIIUICS
JICYEHHIO BBEIEHHEM COSIMHEHUH 10 N300PETEHHUIO, IPEICTABIISIET COOOH paK JISTKHUX.

B HeKoTOpbIX BapHaHTaX peaNu3alii H300pETEeHHs] YKAa3aHHbBIA paK, MOIIAFOIIUICS
JICYEHHIO BBEJIEHHEM COSAMHEHU 10 N300PETEHHUIO, TIPEICTABIIET COOOH MEeTaHOMY .

B HekoTOpbIX BapHaHTaX peaNn3alui H300pETEeHHs] YKAa3aHHBIA paK, MOIIAFOIIUICS
JICYEHHIO BBEJIEHHEM COSIMHEHU 10 N300PETEHHUIO, IPEICTABIISIET COOOH paK TOJCTOM KHILIKH.

Jlpyrue BHABI paka, MOAJAIOINNECS JICUEHHIO BBECHHEM COEIMHEHUH MO M300pETEeHHIO,
BKJIFOYAKOT BUBI PAKA, NOAAAIOLINECS JICUSHUIO Tepalluedl UMMy HHOI KOHTPOJIbHOW TOYKH, BUbI
paxa, yCTOWYHUBBIE K Tepanuy UMMYHHONH KOHTPOJIbHON TOUYKH, aJ€HO3MH-3aBHCHMBbIE OIYXOJIH,
onyxouu, nHpuIbTpoBaHHbIe Treg onyxonu u napmibTpoBanasie MDSC omyxonu.

Jlpyrue BuAbpl paka, MOAJAIOLIMECS JIEUEHHUIO BBEIEHHEM COEAUHEHUH MO0 JaHHOMY
H300pETEHNIO, BKIIFOUAIOT PAK MOYEBOTO Iy3bIPsi, PAK KOCTH, TIIHOMY, PaK MOJIOYHOH JKeJIe3bl, paK
HIeMKN MaTKH, pak TOJCTON KUIIKH, paK 3HAOMETPHs, PaKk SMUTENHs, pak MULIEBOJA, CAPKOMY
IOunra, pax mnomkenynO4YHON >Keje3bl, PaK >KENIYHOro IMy3bIps, paK KeJyaka, OIMyXOoJd
JKEJTyTOYHO-KUIIEYHOTO TpPAaKTa, TJIIMOMY, paKk TOJOBbI M INed (pak BEPXHUX OTHAEJIOB
NMUINEBAPUTENBHOTO TPAKTA), PaK KHUIIEYHHKA, capkoMmy Kamomm, pak Mmo4yku, pak rOpTaHH, pak

nedeHn  (HampuMep, TeMaTOEJUTIOJISIpHAsT — KapIUHOMA), pak  JIeTKuX  (Hampumep,
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HEMEJIKOKJIETOUHBIH paK JIETKOTro, aJJleHOKapPLIMHOMA), MEJIAHOMY, PaK MPEICTATENbHON JKeJe3Hl,
paK OpsMOM KHILKH, MOYEYHYIO CBETJIOKJIETOUHYIO KapLUHOMY, pak KOXH, pak >Kejlyaka, pak
SIMYEK, PaK IUTOBUIHOMN JKeJe3bl U PaK MaTKH.

B HexoTOpBIX BapuaHTax peanu3alii H300pPETeHUs pak, MOANAFOINUNCS JICUEHHUIO
BBEJICHUEM COCIMHEHUH N0 TAaHHOMY H300pETEeHHIO, MPENCTaBIsieT COOOH MHOKECTBEHHYIO
muenomy, auddysnyro B-kpynHokierounyro gumdomy (JABKKJI), remaTonemnroisipHyO
KapLHUHOMY, PaK MOYEBOT'O My3bIpsi, paK MHIIEBOAA, PAK IOJOBHI U IIeH (paK BEPXHUX OTIEJIOB
MUINEBAPUTENBHOTO TPAKTA), PaK IMOYKH, PAaK MPEACTATENbHOMN JKeJe3bl, paK MPsIMON KUIIKH, paK
JKeJyAKa, paK LIUTOBUHOMN KeNe3bl, pAK MaTKU U PaK MOJIOYHOMN XKeJe3bl.

Jpyrue BUAbl paka, MOAAIOINNECS JIEUEHHIO BBEEHHEM COEANHEHUH MO M300pETeHHIO,
BKJIFOYAKOT BUBI PAKA, MOANAIOLINECS JICUSHHUIO Teparued UMMy HHOM KOHTPOJIbHOU TOYKH, BUIIbI
paka, yCTOMYMBBbIE K T€paly UMMYHHONH KOHTPOJIBHON TOUYKH, aJ€HO3HH-3aBHCHMBIE OIYXOJIH,
onyxounu, uHpunbTpoBaHHble Treg onyxonu u napunsTpoanasie MDSC onyxonu.

CoenuHeHNss TO JaHHOMY H300pPETEHHIO TAaKK€ MOXKHO NPUMEHSTh Ui JICUEHHs
cnenyromux 3adoneBanuii win coctosiuuii:. BUY/CITU], anontuBHas T-kjieTouHasi Tepamws,
OCTpO€ TOBpPEXIEHHE JIETKUX, OCTpbIi pecnuparopHblii auctpecc-cuaapom (OPJIC),
runepdochareMusi, HENEPEHOCUMOCTb AJIKOTOJIsI, BOJNYAHKA, PEBMATOMIHBIA apTPUT ATAKCHS-
TEJICAHTMSKTa3Us, HAPYLICHUs] CHA, SIWJIENICHS, HENEePEeHOCHMOCTh (DU3NUECKOH HArpys3KH,
TMIEPTOHMS, THUIOKCHYECKasl JIETOYHAasl BAa3OKOHCTPUKIMSA, Oone3sHb laHceHa, TyOepkyJes,
JIEWLIMAaHUO03, TUNIEPTPOdUst CepAaLa, 3acTolHast cepaevnas HenoctatouHocTs (3CH), mpblmevnas
aucTpodusi, UHCYJBT, pernepy3MOHHOE MOBPEXKACHHUE OPraHOB, HIUONATHYECKUH JIErOYHbIH
¢ubpo3, MaHKPEATUT MYKOBHCLHUAO3, aCTMa, XPOHHUYECKash OOCTPYKTHBHast OOJI€3Hb JIETKHX
(XOBJI), cunppom pazppakenHoro kumeynnka (CPK), komut, mnopmarpa, oXupeHwHe,
CapKONEHMYECKOe OXHPEHHe, MeTabONIMYEeCKHi CHUHIAPOM, TEPMHUHAJIbHAS CTaJusl TOYEYHOH
HEIOCTATOYHOCTH, AUCIUMHUIAEMHS, MOTeps CiIyXa, OONe3Hb MEYEHH, CTeaTo3, HEaTKOTOJbHBIN
creatorenatut  (HACI/HAXGDBII), Oonesnp  AnblreiimMepa, pacCesHHbI  CKJIEpPO3,
HEHPOKOTHUTHUBHBIE PAaCCTPONCTBA, HEWpPONATUsl 3PUTENBHOIO HEPBA, IOCTMEHONAY3aJbHBIN
0CTeoNnopo3, OUTONAPHOE PACCTPOINCTBO, MmK30dpeHus, 601e3Hr XaHTUHITOHA, 1uadeT, 60JIe3Hb
XapTHyma, TUIEePIUrMEHTALUs KOXH, THabeTnyeckast HeHpOomaTHs, paJualliOHHOE BO3ACHCTBHE,
Y ®-noBpekneHne KOXKH, ICOopHa3, 3a00JeBaHMs MAPOJOHTA, XPOHUYECKHH JIUM(QONEHKO3,
OokoBOI amuenoTpopudeckuil ckiepos, Oone3nb llapkMHCOHA, HACIEICTBEHHBIH aMaBpO3
JleGepa, MHCY TMHOPE3UCTEHTHOCTD U fnader I Tuna.

HNurunbutopsr CD38 mo maHHOMY H300pETEHHIO MOTYT TaK)K€ MMETh TEPAIeBTUYECKOE
npuMeHeHne npu ces3aHHbIX ¢ CD38 paccrpolicTBax B Takux 00JacTsAX 3a00JeBaHMN, Kak
KapIUOJIOTHsI, BUPYCOJIOTHS, HefpoaereHeparusi, BocrajeHne 1 60yb, OCOOEHHO TaM, I7ie TaKue
3a00J1eBaHNSI XapaKTEPU3YIOTCSI CBEPXIKCIPECCHEN MUJTH MOBBIIIEHHOW akTHBHOCTHIO CD38.

Kak ucronb3yercs B 1aHHOM JOKYMEHTE, TEPMUH «KJIETKa» O3HA4aeT KJIETKy, KOTopas
HAXOIUTCS in Vifro, ex vivo WM in vivo. B HEKOTOpPhIX BapuaHTax peain3alii W300peTeHus
KJIETKa ex Vivo MOXET IMpPEICTaBJIATh COOON 4acTh 00pas3la TKaHH, OTOOPAHHYIO Y OpraHHU3Ma,

TAKOT0 KaK MJIEKOMHUTaroIee. B HEKOTOPBIX BapuaHTax peann3alui H300pETeHUs KIIeTKa in Vifro
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MOJKET MPENCTABIATH COOOH KIETKY B KJIETOYHOH KyJIbType. B HEKOTOpBIX BapHaHTax peann3annun
n300peTeHNs KIIeTKA in Vivo TIPENCTaBisAeT COOON KIIETKY, KUBYINYIO B OPTaHU3ME, TAKOM Kak
MJIEKOIIUTAIOLIEE.

Kak ucnonb3yercss B JaHHOM JOKYMEHTE, TEPMHH «IPUBEIEHHE B KOHTAKT» OTHOCHUTCS K
CBEJIEHHIO BMECTE YKa3aHHBIX ()pArMEHTOB B CUCTEME i1 Vifro WU cucteme in vivo. Hanpuwmep,
«mpuBeneHue B KoHTakT» CD38 wmnm «mpuBeneHne B KOHTAKT» KIETKH C COEAMHEHHEM IIO
JAHHOMY H300pPETeHHIO BKJIIOYAET BBEACHHWE COEIUHEHHS 10 HaHHOMY H300pETEeHHUI0
UHIUBUAYYMY HIJIM TALIUEHTy, TAKOMY Kak uenoBek, uMmeromemy CD38, a Takske, Hampumep,
BBE/ICHHE COEIMHEHHs 10 JAHHOMYy H300peTeHHIO B 0Opasel], COAep KALIMi KIETOUHbIN I
OUHILIEeHHbIN npenapar, cogepsxamuii CD38.

Kak wucrnosnp3yercs B AaHHOM JOKYMEHTE, TEPMHH «HHAUBHIYYM» WU KIIaLIUEHT»,
UCTIONb3YyE€MBIH B3aMIMO3aMEHSIEMO, OTHOCUTCS] K MJIEKOITMTAIOIIUM U, B YACTHOCTH, K YEJIOBEKY.
WHauBUIyyM WIIH MALUEHT MOTYT HYKIAThCsI B JICUSHHH.

Kak wucnonp3yercs B maHHOM JOKyMeHTe, (paza «repaneBTHdecku 3(pdexTuBHOE
KOJIMYECTBO» OTHOCHUTCS K KOJWYECTBY AKTUBHOIO COEAMHEHMs WM (apManeBTHYECKOTO
CPEeACTBa, KOTOPOE BBI3bIBAET OMOJOTMYECKUH WM JIEKAPCTBEHHBIN OTBET B TKAHHU, CHUCTEME,
JKUBOTHOM, MHAMBHUIYYME UJIM YeJIOBEKe, KOTOPBIM OKUAAETCsI UCCIIEA0BATENEM, BETEPUHAPOM,
MEIULUHCKUM BPauoOM UJIH APYTUM BPAdOM.

TepMuH «J1euuTH» WK «JIEUEHHE», KaK UCIOJb3YeTCsl B JAHHOM JJOKYMEHTE, OTHOCUTCS K
1) nmomaeneHuio 3aboneBaHusl y WHAMBHUAYYMA, KOTOPBI HMCHBITHIBAET WIH JEMOHCTPHPYET
NAaTOJIOTHUI0 MJIM CHUMITOMATHKY YKa3aHHOTO 3a0ojeBaHusi (m. e. TpeKpamaer najibHeiIee
pa3BUTHE MATOJOTHU W/HWJIM CUMITOMATUKH), HITK 2) o0JieryeHuro 3a00IeBaHusl y UHANBUIAYYMa,
KOTOPBII UCTIBITHIBAET WJIM AEMOHCTPUPYET MATOJOTHIO WJIM CUMITOMATHKY 3a0oyieBaHust (1. e.
yCTpaHsieT MaTOJOTUIO W/WJIA CHMITTOMATHKY ).

Kak wcronme3yercss B JaHHOM JOKYMEHTE, TEPMHH «IPENyNpPEekISHUe» MM
«Tpo(HUITAKTHKA» OTHOCUTCS K MPEAYNPEKACHUIO 3a00JI€BaHNS Y HHIUBUYYMa, KOTOPBII MOKET
OBITH MPEPACTIONONKEH K 3a00JIEBAHUIO, HO €Ille HE HCIbITHIBACT HJIM HE MPOSBISIET MATOJIOTHU
WA CUMIITTOMATHKHU JAHHOTO 3a00JieBaHMs. B HEKOTOPBIX BapHaHTaX pean3aliu U300peTeHne
HATIPaBJICHO Ha Ccriocod mpeaymnpexaeHus 3a00eBaHusl y MALUEHTa MyTeM BBEICHUS MAllHEHTY
TepaneBTUIeCKy 3 (HEKTUBHOTO KoJuecTBa coeqruueHust @opmy sl | nnm ero papmarieBTHaecKu
MIPUEMIIEMON COJIH.

KoMmGunuposaHHas tepamnus

MO3KHO IPUMEHATh OIUH WK 0OJIee TOTIOIHUTENbHBIX (PapMalleBTUYECKHX areHTOB HIIH
CHOCOOOB JIEUEHHs, TAKUX KaK, HaIpUMep, XUMHOTEPATIEBTUYECKHE U IPyTHe MPOTHBOPAKOBBIE
areHTbl, = WMMYHOCTUMYJISITOPBI, =~ UMMYHOCYNIPECCOPbI,  HMMYHOTEpAnuH,  H3JIyYeHHE,
IPOTHBOOITYXOJIEBbIE M MPOTUBOBUPYCHbIE BAKLMHBI, TEPAIUs, HANpaBJIEHHAas Ha LIUTOKHHBIL,
(nanpumep, NJI-2, GM-CSF u op.) w/unu uHruOUTOpHl KMHA3 (TUPO3MH WJIM CEPUH/TPEOHUH),
SMUTEHETHKH WIM Tepefadd CUrHajioB B KoMmOmHaumu ¢ CoenquHeHMsMH IO JaHHOMY
n300peTeHni0. YKa3aHbIHE areHThl MOXKHO OOBEIUHATH C JAHHBIMH COCAMHEHUSIMH B €IUHYIO

NO3UPOBaHHYI0 (opmy, OO [aHHBIE areHTbl MOXHO BBOAWTH OJHOBPEMEHHO WU
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NIOCJIEIOBATEIBHO B BUZE OTEJIBHBIX TIO3UPOBAHHBIX (POPM.

IIpuronHele areHTHl Ui NPUMEHEHHsS B KOMOHMHALMH C COEAMHEHHUSIMH IO JaHHOMY
U300pEeTEeHNI0 U JICYEHHs pPaka BKIFOYAOT XUMHOTEPANEBTHUECKHE AreHThI, TAPTETHYIO
TEpaNuI0 paka, HWMMYHOTEpANUI WM JydeByro Tepanuio. CoenuHeHHs 10 JaHHOMY
n300peTeHnI0 MOTYT ObITh 3()()eKTHBHBIMU B KOMOWHAIINH C aHTHTOPMOHAJIbHBIMH ar€HTAMU JIJIs
JIeYeHHsI paka MOJIOUYHOW >Keye3bl M JAPYrux omyxoied. IIpurogHeIMu mpumepamu sIBISIFOTCS
AHTUICTPOTEHOBbIE AareHThl, BKJIIOYAIOIIHWE, HO HE OrPaHMYUBAsCb HMH, TaMOKCU(pEH U
TopeMu(peH, HMHIHOUTOPBI apoMarasbl, BKJIOYAs, HO HE OrPAaHUYUBASICH HUMH, JIETPO3OJ,
aHAaCTPO30JI M HK3€MECTaH, aJPEHOKOPTHKOCTEPOMIbl (HAMPUMED, MPEIHU30H), NMPOreCTHUHBI
(HampuMmep, MeracTpoJsi aleraT), a Tak)kKe aHTAaroOHUCTBI PelenTopa 3CTporeHa (Harpumep,
¢ynsectpant). IlpuronHele aHTUIOPMOHAJIBHBIE AareHTHI, NPHUMEHSEMbIE NJIs1 JICYEHUs paka
IPOCTAThl U JPYTUX BUIIOB Paka, TAaKXKe MOTYT ObITh OOBEAMHEHBI C COSUHEHUSIMH TI0 JTaHHOMY
n3o00perennto. OHUM BKJIIOYAIOT AHTHAHIAPOTEHBI, BKJIOYas, HO HE OrPAHHUYMBASACH HTHUM,
¢dnyramun, OukamyTamMun W HWIYTAMHI, AHAJIOTM  TOPMOHA,  BBICBOOOXKIAIOIIETO
motennnsupyrommii ropmod (LHRH), Bkmrouaromye jednponua, ro3epenuH, TPUIITOPENUH U
ructpenuH, anraronuctsl LHRH (Hanpumep, nerapenukc), 0J10KaTOpbl peLENTOPOB aHIPOreHa
(HampuMep, SH3AJyTaMHI) M AareHThbl, KOTOpPble WHTHOUPYIOT MNPOAYLMPOBAHHME aHIPOreHa
(Hanmpumep, abupatepon).

ITpurogHble areHTHl Ul NPUMEHEHHsS B KOMOMHALMM C COEAMHEHUSMHU IO JAHHOMY
N300pETeHUI0 IS JICYeHUs] paKa AOMOJHUTENIBHO BKJIFOYAIOT areHThbl, KOTOPbIE HAIlEJEeHbl Ha
aJICHO3UHOBYIO Tepenady CHUrHajoB, Takue kak A2aR u A2bR, uHruOWTOpBHI M y3]IBI MyTH
oOpa3oBaHus afeHo3uHa, Takue kak uHruoutropbl CD39, CD73 u ENPP1, u areHrtbl, KOTOpbIE
HaleJeHbl 00pa3oBaHHE WMMYHOCYTPECCHBHBIX AMUHOKHCIOT U HMX MPOAYKTOB, TAKHE Kak
uHruouropsl IDO u nuaruduroper AHR.

HUHrubutopsl aHruoreHesa MoryT ObIThb 3()(EKTUBHBIMH Ha HEKOTOPBIX OIyXOJSIX B
couyeranuu ¢ uaruonropamu FGFR. Onu BxmouaroT anturena npotuB VEGF nin VEGFR wnmu
unruouropel ka3 VEGFR. Anturena wmu npyrue tepanestuueckue Oenku nporus VEGF
BKJIFO4atoT OeBarmzyMad u apimbepuent. Muruburopsr VEGFR kuHa3 u apyrue MHrHOUTOPBI
MPOTHUB AHTHOTeHe3a BKIIOYAIOT, HO HE OrPaHWYMBAIOTCS WMH, CYHUTUHUO, copadenuo,
aKCUTUHUO, neaupanud, nazonanud, peropadennsd, OpuBaHUO U BaHAETAHUO.

[TpuronHele XUMHOTEPANIEBTUYECKIE HIIH APYTHEe NMPOTUBOPAKOBBIE Ar€HTHI BKIFOYAIOT,
HampuMep, aJKWIMPYIOLIHE areHThl (BKIOYas, Oe3 OrpaHH4YeHHs, Aa30TUCTBIE HIIPUTHIL,
NPOM3BOIHBIE 3THJICHUMHUHA, AJKWICYJIb(OHATHI, HUTPO3OMOYEBHHBI M TPHA3CHBI), TAKHE KaK
ypaumioBeiii  urput, xjopmertuH, wuuknopochamun (Cytoxan™), udochamun, wmendanan,
XJIopaMOy 1, MUNOOPOMAaH, TPUITHIEH-MEJIaMUH, TpusTHieHTHodochopamus, OycynbdaH,
KapMyCTHH, JIOMYCTHH, CTPENITO30L1H, JaKapOa3uH U TEMO30JIOMH.

Jlpyrue TmpOTHBOPAKOBBIE AreHTHI BKJIOYAIOT TEPANEBTHYECKHE CPEACTBA HAa OCHOBE
AHTHUTEN K KOCTHMYJIUPYIOIIMM MOJIEKYJaM WM MOJIEKYJIaM KOHTPOJIbHOW TOYKH, TAaKUM Kak
CTLA-4, PD-1, PD-L1 wnu 4-1BB, wnu antutena k nutokuHam (MJI-10, TGF-B u np.). [Ipumepsr

AQHTUTENl JJIsi UMMYHOTEpAanuu paka BKIOYAIT memMOponnsymad, MmuiumMymad, HUBOJIyMad,
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areonu3ymad u aypsaiymad. JlOMONHUTEsbHBIE TMPOTHBOPAKOBBIE AareHTbl BKJIOYAIOT
TepaneBTUYECKUe CPEACTBA, HAMNPABJICHHBIE HA TIOBEPXHOCTHBIE MOJIEKYJIbl [€MAaTOJIOTHUECKOrO
paka, Takue Kak opaTyMymad, pUTyKCUMal 1 aneMTy3ymMad.

CnocoObr  Oe3omacHoro u 3 (eKkTUBHOTO BBeACHUS OOJBIIMHCTBA W3 JaHHBIX
XHUMHOTEPANIeBTUYECKUX areHTOB U3BECTHBI CIEMAIUCTAM B JaHHOW oOjacTu TexHuku. Kpome
TOrO, UX BBEIEHHE OMHCAHO B CTAHAAPTHOW JuTeparype. Tak, Hampumep, BBEICHHWE MHOTHX
XUMHOTepaneBTHdecknx areHTos ommcaHo B «Physicians' Desk Reference» (PDR, e.g., 1996
edition, Medical Economics Company, Montvale, NJ), onucanue KOTOpo BKJIFOUEHO B TaHHBIN
JIOKYMEHT MOCPEACTBOM CChUTKH B ITOJHOM O0BbEME.

dapmanesruueckue Cocrasel U Jlo3upoBanusie PopMbl

IIpn nmpumeHeHMH B KadecTBe (papMalleBTUYECKUX CPEICTB COECAMHEHHUS I10 JTaHHOMY
n300peTEeHNI0 MOXKHO BBOIUTH B (popme (apmaiieBTHUECKHUX KOoMIo3uuuid. PapmarneBTiHueckas
KOMITO3UIIUSI OTHOCUTCA K KOMOHMHALIMM COEIMHEHHs I0 JaHHOMY M300peTeHHI0 WM €ro
(dapmaneBTHUECKH TPUEMJIEMOW COJM M 0 MEHbLIeH Mepe OHOro (hapMareBTHIECKH
HNpUEeMJIEMOr0 HocuTesst. JlaHHble KOMIO3UILMHU MOTYT OBITh IOJIYYEHbI CIIOCOOOM, XOPOLIO
U3BECTHbIM B 0O0yacTu (papMaLEBTHKH, U MOTYT OBITb BBEOCHbI PA3JUYHBIMU IMyTSMH, B
3aBHCUMOCTH OT TOTrO, JXEJATeJIbHO JIM MECTHOE WM CHUCTEMHOE JieueHHe, U OT O0O0JacTH,
NoAJIesKalei jeueHno0. Benenne MoxkeT npencTaBisiTh COOO0H nmepopasbHOE, MECTHOE (BKITIOUAsT
0()TaNbMOJIOTUYECKOe U Ha CIIM3UCTbIe OOOJIOUKH, BKJIIOUYAsi MHTPAHA3aJIbHYIO, BATMHAIBHYIO U
PEKTAJIBHYIO TOCTABKY ), JIETOUHOE (Hanpumep, MyTeM UHTAJSIUKA WK HHCY PQIIAun mopoIKkos
WM a3PO30JIeH, B TOM YHCIIe TOCPEICTBOM HeOyalizepa; HHTpaTpaxeasbHO UM HHTPAHA3ABHO,
TPAaHCAEPMAJIbHO, STIUAEPMAITBHO), TIIA3HOE WIIH MAapPEHTEPATbHOE.

JlarnHOe M300peTeHne TaKkke BKIIKYaeT (hapMaleBTHUECKUE KOMITO3ULIMH, COAEPIKAIIIE B
Ka4eCTBE AKTUBHOI'O MHTPENUEHTa ONHO WM OoJiee COENMHEHHH MO JAaHHOMY H300pETeHHIO,
ONMUCAHHBIX BBIIIE B KOMOMHALMU C OZHUM MU Oojee (papMaleBTHYECKH MPUEMIIEMbIX
HocuTeneil. [Ipu M3roToBIeHUH KOMIO3ULUN IO JAHHOMY M300PETeHHIO aKTUBHBIA HHTPEIUEHT,
KaK MPaBHWJIO, CMEIIMBAIOT CO BCTIOMOTATEBHBIM BEIIECTBOM, Pa30aBIIAIOT BCIIOMOTATEIbHBIM
BEIIIECTBOM WJIM 3aKJIOYAIOT B HOCHTENb B (popMe, Hampumep, KarcyJjbl, came, Oymard Win
apyroro kKoHrelHepa. Korma BcroMoraTenpbHOE BEINECTBO CJYXKUT pa30aBUTENEM, OHO MOJKET
OBITH TBEPABIM, IMOJYTBEPABIM HJIM JKUAKUM MaTE€PHAJIOM, KOTOPBIH AEHCTBYET KaK HECyIas
cpena, HOCUTENb WK Cpena JUIsl aKTUBHOIO MHrpeaneHTa. TakuM o0pa3om, KOMIIO3UIIUH MOTYT
ObITb B (popMe TaONETOK, MUJIKOJb, TOPOIIKOB, MACTHJIOK, Callle, 3JIUKCHPOB, CYCIIEH3HI,
SMYJIbCHI, paCTBOPOB, CHPOIOB, a3po30Jiell (B BHIE TBEPIOTO BEIIECTBA WJIHM B JKUAKOH cperne),
Masel, comeprkamux, Harmpumep, 10 10% mac. akTHBHOTO COEIUHEHMs, MATKUX U TBEPIbIX
JKEJIATHHOBBIX KaICyJ, CYyNIIO3UTOPHEB, CTEPHIBHBIX PACTBOPOB IJISI MHBEKIMHA M CTEPUIIBHBIX
YIaKOBAHHBIX IMOPOIIKOB.

VYka3aHHbIE KOMITO3UIIMK MOJKHO COCTABJIATh B BUJI€ €AMHUYHON JO3MPOBAHHOW (POPMBI.
Tepmun «equHUYHAST JEKapCTBEHHAs (POPMa» OTHOCUTCA K (PU3MUECKH TUCKPETHOW eNUHUIIE,
NOIXONALIEH B KaueCTBE €IMHUYHON O3Bl [UIA JIOAEH M OPYTUX MIIEKONHTAIOMINX, MPUYEM

Kaxkaass €IUHULAa COACPXKUT 3apaHEC ONPCACICHHOC KOJINYECTBO AKTHUBHOTO MaTepuala,
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paccUMTaHHOE Uil TONYYEeHHs KEJIAaeMOTO TeparneBTHYeCKOoro 3¢¢ekra, B COUYETAHUU C
MOIXOASAIHM (PapMalleBTUIECKUM BCTIOMOTATEIbHBIM BEIIIECTBOM.

AKTHBHOE COeTUHEHNE MOXKET OBbITh 3(()eKTHBHBIM B IIUPOKOM JHATIA30HE J03 H €ro KaK
MPaBWIO BBOAST B (papMarneBTHYeCKU 3 dekTruBHOM KommdecTBe. OHAKO ClienyeT MOHUMATD,
YTO KOJUYECTBO (PAKTHMYECKH BBOAMMOIO COENMHEHHUs, KaK MPABHIIO, OMNpenessieT Bpad B
COOTBETCTBHUU C COOTBETCTBYIOIIUMHU OOCTOSITENIbCTBAMH, BKJIFOYAsl COCTOSIHHE, IOMJIEXKAIIee
JICUCHUIO, BbIOpAHHBIA MyTh BBEINEHUs, (PaKTUYECKOE BBEIEHHOE COEIUHEHHE, BO3PACT, BeC U
peaxiusi OTASNBbHOIO MAIHEeHTa, CEPbe3HOCTh CHUMITTOMOB MAIIMEeHTa U TOMY ITOJ00OHOE.

JIisi IPUTOTOBJICHUST TBEPABIX KOMIO3UIMH, TAKUX KaK TaOJIETKU, OCHOBHOW aAKTHBHBIN
WHTPEANEHT CMEIINBAIOT ¢ (papMaleBTUIECKUM BCIIOMOTaTeNIbHBIM BEIIECTBOM C 00pa3oBaHUEM
TBEPAON MpeaBapUTEIBHON KOMIIO3UIIMH JJISi PELeNTypbl, COAEepIKallell TOMOTeHHYK CMeCh
COeNUHEHUs] MO JaHHOMy wu3o0pereHnio. Korma »TH mpenBapuTeNbHbIE KOMITO3ULIAW IS
perenTypbl Ha3bIBAIOTCS TOMOTE€HHBIMH, AKTUBHBIM HMHIPEIUEHT, KaK MPaBUJIO, PaBHOMEPHO
pacmpesiesieH 1o Bcel KOMITO3ULIUHY, TaK YTO KOMIIO3HIIHIO MOKHO JIETKO Pa3esIuTh Ha OAUHAKOBO
3¢ (eKTUBHBbIE CTAaHAAPTHBIE JIEKAPCTBEHHbIE (DOPMBI, TaKKe KaK TaOJNETKH, MIIFOJIN U KaTCyJIbl.
3areM [aHHYIO TBEpAYK MPEIBAPUTENIbHYIO pELeNnTypy pas3leisiioT Ha eAHUHUYHBbIC
JieKapCTBEHHbIE (POPMBI OMMMCAHHOTO BBILIE TUIA, COAepskaiue, Hanpumep, ot 0,1 mo okono 500
MT aKTUBHOT'O MHTPEIUEHTA 110 JAHHOMY U300PETEeHHIO.

Tabnerku WM TWIOJIM COTJACHO HAHHOMY H300pPETEHUI0 MOTYT OBITh TOKPBITHI
O0OJIOYKOW WMJIM MHBIM O0pa3oM CMeIIaHbl U TOJYyYeHHUs JISKAPCTBEHHOH (HOPMBI,
obecrevnBaroOIIe MPerMYIIEeCTBO MPOJOHIMPOBAHHOIO AeicTBus. Hampumep, Tabnerka wiu
MTUJTEOJISE MOSKET COAEPrKaTh BHYTPEHHIOK 103y U HAPY KHBIN TO3UPOBOYHBINA KOMITOHEHT, MPHYEM
NOCJIEHUI HAXOOUTCSI B popMe 0OOJIOUKHU Ha/l IEPBO. J[Ba KOMITOHEHTAa MOTYT OBITh pa3zesieHbI
SHTEPOCONIOOUIBHBIM CJIOEM, KOTOPBIM CIYKUT JJIsl TMPOTHBOIAECHCTBUS pacmaay B JKeNyIKe U
MO3BOJIIET BHYTPEHHEMY KOMIIOHEHTY O€3 W3MEHEHUH NPOXOIWTh B JBEHAILATHIIEPCTHYIO
KHIIKY WA 33JeP>KUBaTh BbICBOOOKAeHHe. JIJis TakWx SHTEPOCONIOOUIIBHBIX CIIOEB WU
MOKPBITHI MOTYT OBITh MPUMEHEHBI PA3JIMYHbIE MATEPHAJIbI, TAKUE MATEPHUAIbI BKJFOYAIOT PSIJT
MOJIMMEPHBIX KHUCJOT M CMECH TMOJIMMEPHBIX KHUCJIOT ¢ TAKHUMH MaTepHaiaMH, KakK IIeJJak,
LETUJIOBBIA CITUPT U alleTaT LEJUTIOJIO3BL.

YKunxue popmbl, B KOTOpBIE COETUHEHUS Y KOMITO3UIUH IO TAHHOMY U300PETEHHIO MOTY T
OBITH BBEEHBI 1JIsI BBEACHHS NIEPOPATTHHO MU MyTEM UHBEKIUH, BKIIFOYAIOT BOAHBIE PACTBOPHI,
MOOXOASIINEe apOMATU3MPOBAHHBIE CHPOMbBI, BOJHBIE WM MACJSIHbIE CYCIIEH3MU U
apOMAaTU3UPOBAHHBIE 3MYJIBCHH C THINEBBIMH MAacliaMd, TaKUMH KaK XJIOMIKOBOE MAacJo,
KYHXYTHO€ MacJi0, KOKOCOBOE MAcCJIO MJTH apaxHCOBOE MACJIO, & TAKKE DTMKCUPBI U AHAJIOTUYHbBIE
(hapmaneBTHUECKHE CPECTRA.

Kommosuuy 1j1si MHTasIquu Wik UHCY QUK BKITFOYAIOT PacTBOPBI M CYCIIEH3UH B
(hapManeBTHUECKH MPUEMJIEMbIX, BOJHBIX MM OPTaHUYECKUX PACTBOPHUTENISIX WM MX CMECU U
nopotnky. JKuakue vty TBepable KOMIIO3UIH MOTYT COAEP KaTh MOIXOASIIHE (hapMaleBTUIECKU
MpUEeMJIEMbIe BCIIOMOTATENIbHbIE BEIEeCTBA, KaK OMUCAHO BbINIe. B HEKOTOPBIX BapHaHTAX

peann3an I/1306peTeHI/I$I YKa3aHHbIC KOMIIO3WMIIUU BBOAAT MNEPOPAJIbHBIM WJIW HA3aJIbHBIM
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IBIXaTENbHBIM ITyTEM JJISI MECTHOTO MJIM CUCTEMHOTO 3¢ dexta. KoMno3uunm MOKHO paciblIsTh
C MPUMEHEHNEM HHEPTHBIX Ta30B. PacTbUIEHHBIE PACTBOPBI MOYKHO BIIBIXAaTh HETTOCPEICTBEHHO U3
PaCTIBUIAIOIIErO YCTPOHCTBA, WM PACHbUIIONIEE YCTPOWCTBO MOXKHO NMPUKPENHTh K JINLEBOU
MackKe, TajaTKe WIN MPEPhIBUCTOMY JBIXaTEbHOMY amIapary C IMOJOXXUTEIbHBIM JaBICHHEM.
Komno3nuun B BUzIE pacTBOpa, CYCHEH3WH WM MOPOLIKA MOKHO BBOIAUTH MEPOPAIBHO HIIH
HA3aJIbHO U3 YCTPONCTB, KOTOPBIE JOCTABIISIOT KOMIIO3ULIUIO COOTBETCTBYIOLITUM 00pa3oM.

KonmuecTBo coenrHEeHNs WM KOMIIO3ULIUH, BBOJUMBIX IMALIUEHTY, OyIeT BAPbUPOBATHCS
B 3aBHCHUMOCTH OT TOTO, YTO BBOIUTCS, LIEJH BBEACHUS, TAKOH KaK MPOQUIAKTHKA UITH TEPaIHs,
COCTOSIHUS IIALIMEHTA, CrIoco0a BBEACHUS U TOMY ITOOOHOT0. B TepaneBTHUECKUX MPUMEHEHHIX
yKa3aHHbIe KOMITO3MIIMM MOXXHO BBOJAMTH MALMEHTY, YK€ CTPAAANoLIeMy OT 3a00jieBaHUs, B
KOJINYECTBE, NOCTATOUYHOM JUISl M3JIEYEHUs] WIH, [0 MEHbIIeH Mepe, YaCTUYHOTO KYIHMPOBAaHUS
CHUMIITOMOB 3a00JIEBaHMsI M €70 OCIOKHEHUH. D eKTUBHBIE N03bI Oy Ay T 3aBUCETH OT COCTOSIHMUS,
KOTOpOE JIeuaT, a TaKXkKe OT MHEHMs JIeUalllero Bpaya, B 3aBUCUMOCTH OT TaKHX (PaKTOpOB, Kak
TSKECTh 3a00J1eBaHMs1, BO3PACT, BEC U 00IIee COCTOSTHUE MALMEeHTa U TOMY ITO00HOE.

Komnosunuy, BBOOMMBbIE TMAaLMEHTY, MOTyT ObITh B (opme (apMaLeBTHUECKUX
KOMITO3HMLIUH, OMMCAHHBIX BbIIE. JIaHHBIE KOMITO3HLIUK MOTYT OBbITh CTEPHIIM30BAHbI OOBIYHBIMH
METOJIaMH CTePUIIN3ALIMN WA MOTYT ObITh CTEPHIIBHO OT(QUIBTPOBAaHbL. BoiHbIE pacTBOPHI MOTYT
OBITb  ymakoOBaHbl Uil TNPUMEHEHHs KaKk eCTb WM  JHOQWIN3HPOBAHBI,  MPHYEM
TMOGUIM3UPOBAHHBIA TpenapaT OObEAMHSIOT CO CTEPHIBHBIM BOAHBIM HOCUTENEM Iepen
BBEJICHUEM.

TepanepTuyeckass JO3MPOBKA COCOUHEHUH IO JAHHOMY H300pPETEHHUI0 MOMXKET
BapbHPOBATHCSI B 3aBUCHMOCTH, HANpPUMeEpP, OT KOHKPETHOrO MNPUMEHEHHs], JJIsi KOTOpOro
NPOBOIUTCS JIEUEHHE, OT Croco0a BBEINCHMs COCTUHEHHUs, COCTOSHUSI 3A0POBbS U COCTOSIHUS
MAalMeHTa U OT MHEHHUS] Ha3HA4aroIero Bpaya. [Iponopuus Wim KOHLEHTpAIHs COSIMHEHUS 110
JAHHOMY H300peTeHH0 B (apMalleBTHYECKONW KOMITO3UIIMU MOXET BapbUPOBAThCS B
3aBHCHMOCTH OT psizia (pakTOpOB, BKIFOUASI TO3UPOBKY, XUMUYECKUE XaPAKTEPUCTHKH (HAIIpUMeED,
ruapo¢oOHOCT) U MyTh BBeAeHHs. Hanpumep, COSOUHEHUS] IO JAaHHOMY HM300PETEHUI0 MOTYT
OBITh IPEACTABJICHBI B BOTHOM (pU3NOJIOTHUECKOM Oy(pepHOM pacTBOpe, ConeprkaleM OT OKOJIO
0,1 o okoo 10% mac./06. yka3aHHOTO COEUHEHUS 1JIs TApEeHTepaIbHOTO BBeieHus. HekoTopsie
TUITUYHBIC THATIA30HbI 103 COCTABIISIFOT OT OKOJIO | MKI/KT 10 okoJio 1 I/Kr Macchl Tena B ieHb. B
HEKOTOPBIX BApPHAHTAX Peasu3alllH M300peTeHHs TUara3oH 103 cocTaBysieT oT okoso 0,01 mo
okosio 100 mMr/kr mMaccel Teia B ieHb. J03UpOBKa, BEPOSITHO, 3aBHCUT OT TAKUX MEPEMEHHBIX, KaK
THUI ¥ CTETIEHb MPOTPECCUPOBAHUS 3a00JIEBAHHS UM PACCTPOHCTBA, 00IIee COCTOSIHIE 30POBbSI
KOHKPETHOTO TAIMEHTa, OTHOCHUTENbHas Owonorndeckass 3(PQPEeKTUBHOCTb BBIOPAHHOTO
COEIMHEHUS], COCTaB BCIIOMOTAaTEJIbHOIO BEIIeCTBAa M Croco0 BBeneHUs. J(P(HEKTUBHBIE O3B
MOTYT OBITh SKCTPATIOIMPOBAHBI U3 KPUBBIX 103a-OTBET, MOy YEHHBIX U3 TECT-CUCTEM i1 Vifro Win
HA MOJIEJISIX JKUBOTHBIX.

CoenvHeHHsT TIO TaHHOMY HW300PETEHHIO TAK)K€ MOXKHO COCTAaBJISITh B KOMOHWHALIMH C
OIHUM WJIN 0OJiee TOTIONHUTENbHBIMI AaKTUBHBIMU WHTPEIUEHTAMHU, KOTOPBIE BKIFOYAIOT JIFOO0E

(apMaLIeBTHUECKOE CPEACTBO, TAaKOE€ KaK TPOTUBOBHPYCHBIE CPEACTBA, NPOTHBOPAKOBBIE



64

CpeACTBa, BAaKLUWHBI, AHTHUTENA, WMMYHOCTUMYJHPYIOLIHE CPENCTBA, HMMYHOCYIIPECCOPHI,
NPOTHBOBOCTIAJIMTENBHBIE CPECTBA U TOMY MOJOOHOE.

HNPUMEPBI

Hannoe wuzoOperenune Oyner Oosiee MOAPOOHO OMUCAHO C TIOMOINBID KOHKPETHBIX
npumMepoB. Crienyromuye npruMepsl IPEAIOKEeHbI IS IOSICHUTEbHBIX 1IeJIeH U He HAIIPaBJIeHbI HA
OrpaHHUYEHHE NAaHHOTO M300peTeHHs KakuM-Iu0o oOpasoM. CnenmaincTel B JaHHOW oOjacTu
TEXHUKH JIETKO PACIO3HAIOT PsAJl HEKPUTHYECKUX MAapaMeTPOB, KOTOPbIE MOKHO M3MEHUTH HJIH
MOIU(PHUIHMPOBATH C MOJYYEHHEM NMPAKTUYECKH WASHTUYHBIX pPe3ybTaToB. beiio oOHapyskeHo,
yro coenuHenus [ lpumepos sBrstoTest unrnouropamu CD38 B COOTBETCTBUH C OHUM MIIH OoJjiee
aHaJIN3aMy, PEACTABICHHBIMH B JAHHOM JOKYMEHTE.

O6opynoanue: Crekrpet 'H IMP 3anucsiBanu npu 300 uiu 400 MI 1 ¢ ucrionib30BaHHEM
cnektpomerpa Bruker AVANCE 300 MHz/400 MHz. SMP-uHTEpripeTaliuio BBINOIHSIA C

HUCIIOJIB30BAHUEM TIPOTPAMMHOI0 obecneuenus Bruker Topspin AJis1 ONIPEACTICHUA XUMHWYECKOIO

CIIBUTA M MyJIBTUILUIETHOCTH. B ciydasx, xorma HaOJIOAAINCh 1BA COCEAHUX NMHKA OTMHAKOBOM
WA HEOIWHAKOBOM BBICOTBI, 3TU [[BA MMHKA MOTYT OBbITh MOMEYEHbI JHOO KaK MYJbTHILIET, JTUOO
kak aybner. B cioydae nyOnera ¢ MOMOLIBIO 3TOrO NPOrPaAMMHOIO OOECHEUEHHS MOXKHO
BBIYHCIIUTh KOHCTAHTY B3auMozeHcTBUs. B moOoM maHHOM nmpumepe OfuH WK 0ojiee IPOTOHOB
MOTYT He HaOMI0AaThCs U3-3a MePEeKPBIBAHNS TMKAaMH BOIBI M/ pactBopurens. O6opynoBanue
u ycaosust JKX-MC cnenyromue:

1. XXX (ocuoBubie ycnoBusi). Shimadzu LC-20AD, Bunapueiii Hacoc, duonnHo-
Martpuunsiii lerekrop. Kosnonka: Kinetex 2,6 mkm EVO C18 100A, 50*%3,0 MM, 2,6 MKM.
IMomswxnast ¢asa: A: Boma/5 mmons/n NH,HCO;, B: Aueronutpun. CxopocTs motoka: 1,2
wi/muH nipu 40 °C. Ierekrop: 254 um, 220 HM. Bpems ocraHOBKM rpanueHTta, 2,9 MHH.

Bpemennas Tabnuua:

T (mun) A(%) B(%)
0,01 90 10
2.10 5 95
2.70 5 95
2,90 90 10

2. XXX (ocuoBuble ycnoBust): Shimadzu LC-20ADXR, OuHapHbI HacoC, IETEKTOP C
nuonHout marpuneii. Komonka: Poroshell HPH-C18 50*3,0 mm, 2,7 mkm. ITogsuwknas dasza A:
0,04% I'mgpoxcun ammonus [loxsrkHas ¢asza B: Auerorutpun. Cxopocts ITotoka: 1,2 mi/mMun

npu 40 °C. [derextop: 254 um, 220 uM. Bpems ocranHoBku rpaauenta 3,0 MuH BpemenHnas

Tabnuua:
T(mun) A(%) B(%)
0,01 90 10
2.0 5 95

2.7 5 95
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2,8 90 10

2

3. KX (xucnornabie ycnosms). Shimadzu LC-20AD, bunapueii Hacoc, Jmonno-
Martpuunsiit [lerekrop. Kononka: Ascentis Express C18, 50*3,0 mm, 2,7 mxm. [loasrkHast dasa:
A: Boma/0,05% T®A, B: aueronutpuin/0,05% TDA. Ckopocts motoka: 1,5 mu/mun mpu 40 °C.

Herexrop: 254 uM, 220 HM. Bpemst ocraHoBku rpaguenTa, 2,9 muH. BpemenHnas tabnuna:

T (mun) A(%) B(%)
0,01 90 5
2.10 5 95
2.70 5 95
2.90 90 5

4. XX (xucnoraele ycnosus): Shimadzu LC-30AD, bunapusiii Hacoc, duonno-
Matpuunsiit [lerexrop. Kononka: Accucore C18 50%2,1 mm, 2,6 mxm. IlopBmwkHas dasza A:
Bona/0,1% MK Ilonsmxkhas ¢asa B: aneronurpuin/0,1% MK. Ckopocts [Toroka: 1,0 mu/Mus npu
40 °C. lerextop: 254 uwm, 220 HM. Bpems ocraHoBkU rpaguenTa 3,0 MuH Bpemennas Tabnuna:

T(muH) A(%) B(%)
0,01 95 5
2,0 5 95
2.7 5 95
2.8 95 5

1. S:LCMS-2020, kBaapynosabHbiii XKX/MC, ucrounuk noHos: ES-API, TIC: 90~900 m/z,
¢dbparmenTaTop: 60, MOTOK OCYMIMTEIBHOrO Traza: 15 j/MUH, MOTOK pacmbUIsiOlIero rasa: 1,5
J/MuH, Temriepatypa rasa cymku: 250 °C, Vcap: 1100 B.

2. ITpoGomnoaroroBka: mpoOsl pactBopsid B ACN win MeTaHoste npu KoHIeHTpauu 1~10
Mmr/mi, 3ateM (uiabTpoBain udepe3 uibrpyromy memOpany 0,22 mxm. OO0beM BBenEHHOH
npoObr: 1~10 MKJ1.

Onpenenenusi: ACN (aueronutpui), Ac,O (ykcycHeiii anrunpun); AcOH (ykcycHas
kuciora); Boc (mpem-Oytokcukapbonmn), Boc,O (nu-mpem-Oytungukap6onat); BPO
(6enzounnepokcun); koHl (koHueHTpupoBaHHbiil), CsF (pTopun nesus), Cul (vogun menu),
CH;CN (aneronutpun);, CDCl; (meiirepupoBannsiii xsiopodopm); CD;0D (meiiTrepupoBaHHBIH
metaHon), XM (muxiopmeran); DA (mwstunamun), JAUIIDA wmm JJUDA (N, N-
TUH30TPOMIII THIIAMHH), JIM®A (N, N-numernnpopmamun); DMAP (4-
muMmerwiamuHonupuans), JMCO  (aumermncynedokcun), IAMCO-ds (nelirepupoBaHHBINH
auMeTuicynbgokcun); kB (3xBuBaieHT), dppf (Ouc(mudenmnndpochuno)peppouen), EDCI (1-
3THIN-3-(3-TuMeTHIaMUHOTIpONTI )KapOoauumun), 3kB (3kBUBajieHTHl), stmianeraT (EtOAc);
EtOH (stanon); r (rpamm); 9 (uac), (HATU (1-[Ouc(numernnamuno)mermnex]-1H-1,23-
Tpuazono[4,5-b|nupunnnnii-3-okcun rekcagropdocdar), Hex (rexcan); HOAc (ykcycHas
kuciora), HOBt (rugpokcubensorpuason); 'H SAMP (mpOTOHHBIH sIIEpPHBIM MarHUTHBINA

pesonanc); HCI (consnas xucnora); I'u (repi); UTIC (u3onpomnunossiii criupt); K,CO5 (kapOoHaT
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kamsa); KOAc (amerar kxamums), n (mutp), KX-MC (kupkocTHas Xpomarorpadus-macc-
cnektpometpusi); M (monb/n); MeOH (meranon), mr (Musuturpammsl); MI'11 (mMerarepiisl), MUH
(MuHYTBI); MJT (MWUTHIIATPBI), MMoub (Mwutumonn); NaCl (xmopun watpus), NaH (rumpun
Hatpusi), n-BuOH (1-6ytanon), NH4Cl (xmopun ammonusi), NaN; (a3un Hatpus); NBS (V-
opomcykmanmun), NIS (N-tioncykumaumun), HMIT (N -metun-2-iupponunosn); Pd(dppf)Cl,
([1,1"-6uc(mudpennndochuno)deppoueH | nuxnopnamranuii(1l)); Pd,(dba);. CHCI;
(Tpuc(nubensuwmnenaneron)aunamianuii(0)-xmopodopmusii agnykr); Pd(OH),/C (runpokcun
nanganus Ha yrie), npenapatusHas BOXKX (nmpenapatuBHast BbICOKO3((GEKTUBHAS KUIKOCTHAS
xpomarorpadust), Mma (MummonHas ponsa), KT (xomHatHas temnepatypa); SEM  (2-
(rpumernncummn)stokcumermn), SEMCl  (2-(tpumernncunun)atokcumeruixiopun), T3P
(anrunpun nponangpochoHoBoil kucnotel); ~-BuOH (Tper-OyTunossiit criupt); -BuOK (mpem-
OyTokcun KaJus); mpem-BuXPhos (2-nu-mpem-oytundocouno-2',4',6'-
tpumzonponmnoudenmn), TIOA (tpustunamun), TI'® (rerparugpodypan), Ti(Oi-Pr),
(m3omponokeun turana 1V), TsCl (tosunxmnopum), tR (Bpems ypepxuanus), TPA
(TpudTopykcycHast kuciora), TCX (ToHkocnoiHas xpomarorpadus), 06/00 (oOvem/o0bem);
XPhos (2-quuukiorekcuiigochuno-2',4',6'-rpunzonponuadoudenn).

Cunre3 IIpome:KyTOYHBIX COeANHEHHT

Int-Al: S5-opom-1-((2-(TpumeTHacHINI)ITOKCH)MeTH )- 1 H-Gen3o[d|umuaa3o-7-

KApOOHOBAs1 KHCJIOTA
OH

B
' o

N-SEM
N=/

Cmaous 1: Memun-6-o6pom-3H-6enzumuoazon-4-xapooxcunam

K pactBopy merun 2,3-nuamuHo-5-0pombenzoara (500 mr, 2,0 mmons, 1 5kB.) B 1 M HCI
(1,5 mn, 2,0 mmonb, 1 5kB.) nobaBisuin Tpumerokcumeran (5 mi, 2,0 Mmonb, 1 3KB.) U cMech
nepeMeInuBaId Mpu KOMHATHOHM Temneparype B TeueHue 1 wyaca.Cmech pasdasnsiim Boxmoit (20
mit) u skctparuposain EtOAc (40 miu x 3). OObennHeHHbIE OPTaHUYECKUE CJIOM CYLIMJIN Hal
Na,SO, u ymapuBamu npu MOHMKEHHOM pAaBiieHHMH. OCTaTOK OYMINAIU Xpomartorpadueil Ha
cumkarene (nerponeiinsiii 3¢gup:EtOAc, 1:1) ¢ monyuennem yka3anHoro coenuHenus (506 wmr,
2,0 mmous, BeIxon 97%) B BuAe ceporo TBepaoro Bemectsa. XKX-MC: [M+H]" 256,9.

Cmaouss  2: Memun  6-6pom-3-(2-mpume muacuruismoxcumenmn)oen3umuoason-4-
Kapookcuiam

K pactBopy metun 6-6pom-3H-6en3numunason-4-kapdokcunara (1,5 r, 5,89 mmons, 1 5kB.)
B O6e3BonHOoM TI'® (15 M) mpu 0°C B armocdepe N, memnenno nodaensui NaH (212 wr, 8,82
MMOJb, 1,5 3kB.) 11 cmech nepemernuBany npu 0°C B Teuenue 1 vaca. Jlobasmsuiu SEMCI (824 wr,
7,06 Mmmoub, 1,2 5kB.) U cMech nepemernnBany eme 1,5 yaca. PeakinoHHyr0 cMeCh racuiid BOAOH
(30 mm) u cmech skctparuposamn EtOAc (50 mn x 3). OObenuHEHHBbIE OPTaHUYECKHE CIIOU
cymwnnu Haa Na,SO, U ynapuBanu IpU NOHWKEHHOM JaBieHuu. OCTaTok oOuuIanu

xpoMarorpadueit Ha cumkarene (nerponeiinbii 3¢gup:EtOAc, ot 20:1 go 2:1) ¢ monydennem
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ykazaHHoro coenuHenus (800 mr, 2,1 mmons, Beixon 35%). dKX-MC: [M+H]* 385,1.

Cmaous 3: 6-bpom-3-(2-mpumemuncunuismoxcumemun)0en3umMuoaszon-4-kapoonosdas
Kucioma

K pacrBopy wmetun  6-Opom-3-(2-TpUMETHICUIMIIZTOKCUMETHI)OCH3NMHUA30J1-4-
kapOokcmnata (200 mr, 0,52 mmonb, 1 3xB.) B TI'® (3 Mur) 10o0aBiIssIn pacTBOP TUAPOKCUIA JIUTHUS
(65 wmr, 1,6 mmonb, 3 5kB.) B Boge (1 mu). Cmech nepemennBanu npu 25°C B TeueHHe HOYM.
3nauenne pH cmecu nosonumu 1o 3-4 2 H HCI u paz6asnsnu Bogoii (15 mur) u axkcTparuposainu
EtOAc (20 ma x 3). OObpenuHeHHbIE OpraHmyeckue ciou cyummin Hax Na,SO4 u ynapusaiu npu
MOHIKEHHOM JIaBJIEHUH C TIOJTyuYeHueM ykazaHnHoro coequHeHus (180 mr, 0,5 mmoub, Bbrxoa 93%)
B BU/ie KOpu4yHeBOro teepnoro semectsa. JXKX-MC: [M+H]* 373,1.

Int-A2: 2-(1H-Umupazoa-1-un)-SH-nuppoao|3,2-d|nupumuaun-4-kap6oHoBas

KHCJI0Ta

Cmaous 1: 2-Xnop-4-(1-smokcusunun)-5>H-nuppono( 3, 2-d [nupumuoun

B armocdepe azora pactBop 2,4-muxnop-SH-nmuppono[3,2-d]mupumununa (112 1, 597
MMOJIb, 1 3kB.), TpuOyTHI(1-3TOKCHATEeHIT)cTaHHaHa (226 T, 627 MmOk, 1,1 5kB.) u Pd(PPh;),Cl,
(42 r, 60 mmonb, 0,1 5kB.) B JIM®PA (900 mi) nepememuBanu npu 70 °C B TeyeHune 3 4acos.
[TonyueHHBIH PacTBOP OXJIAXKIAIN 10 KOMHATHOM TEMIIEPATYPbI U FACHIIH HACHIIEHHBIM BOAHBIM
pactBopom KF. Tepaplie BemecTBa OTQHIBTPOBBIBAIM U TIOJYYEHHBIA PACTBOP IKCTPArupOBaIU
EtOAc. Opranuveckue CjIOW CyLIWIH Haja CyJib(aTOM HATpus U ynapuBaiu. HeouyHuineHHbIH
MPOAYKT HAHOCHJIM Ha KOJIOHKY CuMKaressi v smouposain EtOAc:nerposneiinbiii a¢up (1:5) ¢
noJiydeHueM ykasanHoro coequHenus (105 r, Berxon 79%). dKX-MC: [M+H]*" 224,1, 226,1.

Cmaous 2: 4-(1-Omoxcusunun)-2-(1 H-umuoazon- 1-un)-5H-nuppono[ 3, 2-d [nupumuoun

B  armocdepe asora  pactBop  2-xuyop-4-(1-3TOKCHATEHWN)-SH-uppono[3,2-
d]Jmupumununa (55,8 r, 249,3 mmonsb, 1,0 3xB.), 1H-umunazona (84,9 r, 1,25 monb, 5,00 3kB.),
Pd,(dba);CHCI; (38,7 1, 37,39 mmons, 0,15 3kB.), fBuXphos (26,5 r, 62,32 mmonb, 0,25 3kB.) u
K;PO, (105,8 1, 498,53 mmoub, 2,00 5kB.) B Tontyode (1 i) nepemermanu npu 110°C B TeueHue
2 qacos. [TonyuennsIii pacTBOp racuiu Bonoi (500 mu) u sxcrparuposain EtOAc. Opranndeckue
cion o0benuHsy, cymuian Hag Nap,SOy ¥ ymapuBaid TNpHU  MOHMKEHHOM JIABJICHHH.
HeouueHHbIi mpoay KT HAHOCHITA Ha KOJIOHKY CUJIHKare s u smonposaiin EtOAc: neTponeitHbii
s¢up (1:1) ¢ nonydeHnem ykazaHHoOro coenuHeHus (54 r, Berxoxa 85%). XKX-MC: [M+H]* 256,1.

Cmaous 3: Smun 2-(1H-umuoaszon-1-un)-5H-nuppono(3, 2-d [nupumuoun-4-kapooxcunam

Pacteop  4-(1-sToxcuBunmN)-2-(1H-uMmunaszon-1-wn)-5H-nuppono[3,2-d |nupumunnHa
(54,0, 211,5 mmons, 1,0 3xB.), KMnOy (13,4 1, 84,61 Mmmounsb, 0,40 5kB.) 1 NalO,4 (180,9 , 846,13
mMModb, 4,00 3xB.) B nuokcane (1,1 m) u Boxe (1,1 ) nepemernmsany npu 0°C B TeueHne 2 4acoB.
Peakumonnyto cmech racunmm  Boxmou. llomydennsnii pactBop skctparupoBanu EtOAc.

Opranmyeckne cnou oObenuHsuM, cyumian Hajgy Na,SO; W ymapuBaidw NpH TOHMKEHHOM
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JABJICHUH C TOJlydeHueM yka3zaHHoro coenuaenus (41,0 r, Beixon 76%) B Bune 0enoro TBepaoro
BemnectBa. JKX-MC: [M+H]" 258,1.

Cmaous 4: 2-(1H-umuoason-1-un)-5H-nuppono[ 3, 2-d [nupumuoun-4-xapoonosas
Kucioma

PactBop atun 2-(umunazon-1-un)-5H-nuppono[ 3,2-d jnupumuann-4-kapookcunara (39 r,
152 mmonsb, 1,0 3xB.) 1 NaOH (12,1 1, 303 mmous, 2,00 3xB) B H,O (350 mur) m EtOH (350 mun)
nepeMelnBai NpU KOMHATHON TemmepaType B TeueHue 2 yacoB. 3HadeHue pH manHoro
pactBopa nosoxunu 1o S5 koHu. HCI. Teepabie BemecTsa cobupanu gunptpoBanueM. TBepbie
BEIEeCTBA JOMOJHUTENbHO oummanu cycneHguposanneM B CH3;CN u ¢unbrpoBaHuem c
nojiydeHueM ykazaHHoro coequHenus (30,0 r, Bbixon 86%) B Buzne 0€oro TBEpAOro BELIECTBA.
[M+H]" 230,1.

Int-A3: 2-Xnop-N-((1r,4r)-4-(2-MeTOKCHITOKCH ) HHKJI0TeKcu)-SH-nuppoao|[3,2-

d]mupumuaun-4-kapooxcamujg

/O,.xowof
HM

Cmaous 1: Smun 2-xnop-5H-nuppono(3, 2-d [nupumuoun-4-kapookcunam

Pacteop NalO, (20,2 1, 94,44 mmons, 4,0 5kB.) B H,O (80 M) mobasisiiu k pactBopy 2-
xyop-4-(1-aTokcusTennn)-SH-muppono[3,2 -dJmupumununa (5,3 r, 23,47 mmonb, 1,0 5kB.) B
nuokcane (100 mu). K atoii cmecu nodassiu pactsop KMnO, (1,48 1, 9,37 mmonb, 0,40 5kB.) B
H,0 (20 mu) u monyueHHyK cMech mepeMenmBaiu B TeueHue 1 vaca npu 25 °C. Teepabie
BellecTBa OTQUIBTPOBbIBAIN. [ToyueHHbIH pacTBOp 3kcTparuposaiu 4x100 M auxiopMeTaHa,
00BETMHEHHbIE OPTaHIMYECKHE CJIOH CYLIHIIH HaJl CYJIb(AaTOM HATPHUS U yIAPUBAIIU ITOJT BAKYYMOM
C TIOJIyYeHHEM YKa3aHHOTO coequHeHus (5 1, Bbixon 94%) B BHIE JKENTOrO TBEPIOTO BELIECTBA.
KX-MC: [M+H]" 226,03.

Cmaous 2: 2-Xnop-5H-nuppono[3, 2-d [nupumuoun-4-kapbonosas kucioma

Cwmeck atrn 2-xnop-SH-nuppono[3,2-dmupumuann-4-kapookcunara (4,5 r, 19,94 mmons,
1,0 »xB), rugpata rugpokcuaa jutus (1,68 r, 40,04 mmons, 2,0 skB) B TT'® (30 mur) u H,O (10
mut) nepemerrBany npu 25°C B TeueHue 2 yacos. [lonydeHHy0 cMeCh YIIapuBaIu ISl yIaJeHUS
TI'® u 3nauenne pH mosomumm no 3 ¢ momompeio 2 M HCI. Teepasie BemectBa coOupaiu
(UIbTPOBAaHHEM C MOJNYYEHHEM yKa3zaHHOTro coenuHeHus (2,3 r, Beixox 58%) B BHIE KENTOrO
TBepaoro Bemectra. JKX-MC: [M+H]* 198,00.

Cmaoua 3:  2-Xnop-N-((Ir,4r)-4-(2-memoxcusmokcu)yuxnozexcun)-5SH-nupponof3, 2-
d [nupumuoun-4-xapooxcamuo

PactBop 2-x70p-SH-nuppo:no[3,2-d|nupumunns-4-kapooHoBoii kuciotel (2,3 r, 11,64
mMmouib, 1,0 5kB), DIPEA (4,49 1, 34,74 mmouns, 2,9 skB), HATU (5,30 1, 13,94 mMmons, 1,2 5kB.) u
Int B1 (2,40 , 13,85 mmons, 1,2 3xB.) B JIM®PA (20 mu) nepememuBanu rpu 25°C B TeueHue 2
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yacos. Peaxuuro racunu Bogoi u skctparuposaiu 3 x 100 mn auxnopmerana. OpraHuueckue
CJION CYLIMJIM HAaJ CyJb(paToM HATpUs M YNApHBAJIH IMOJ BaKyyMoM. HeouummeHHBIH MpoayKT
ounmamm nepekpuctaumzauneii u3 MeOH ¢ nmonyueHneM yka3aHHOTO coeiMHEHUs (2,4 T, BBIXOT
58%) B Bune xenroro Teepaoro Bemectsa. XKX-MC: [M+H]*" 353,13.

Int-A4: S5-(1H-umnaazon-1-ua)-1H-nupasono|4,3-d|nupumuaun-7-kapooHosast

KHCJI0Ta

Cmaous 1: memun 1-(4-memoxcudensun)-4-numpo- 1 H-nupaszon-3-xapookcunam

PactBop merun 4-uurpo-1H-nupason-3-kapbokcunara (100 r, 584,4 mmonb, 1 5kB),
K,CO; (185,81, 1,34 mmonb, 2,3 5kB) u 1-(xnopMeTHIT)-4 -METOKCH-

6enzona (111,7 r, 713,0 mmoisb, 1,2 5xB) B IM®PA (1,10 1) nepememuBanu npu S0°C B
teueHne 4 4yacoB. [locne 3aBepmenuss peakuuio racwiu H,O (1,5 1) u skcTparuposaiu
stunaueraroM (3 x 1,2 ). Opranudeckue ciion oOBEIUHAIN U TPOMbIBAIU 3 %300 M1 CONEBOrO
pactBopa. Cmech Cy iy Hax O€3BOHBIM CYJIb(GATOM HATPUSI M 3aTEM YIIAPUBAJIH ITOJT BAKYYMOM.
HeoummeHnHplii npoaykT ounmmanu xpomarorpadueil Ha cuimMkareige € 3JIIOHPOBAHHEM
stunauerat/nerponeitasiit 3¢up (1:3) ¢ monyuenuem ykazanuoro coenunenus (170,0 r, 99%) B
Buje kenroro macia. XKX-MC: [M+H]" 292,15.

Cmaous 2: 1-(4-memoxcubensun)-4-numpo- 1 H-nupazon-3-kapboxcamuo

PactBop wmerun 1-(4-merokcubensun)-4-uurpo- 1 H-nupazon-3-kapookcmnara (170 r,
584,19 mmonb, 1,0 3xB.) B NH3/MeOH (7 monb/n, 800 mi) mepeMernmnBaiu Mpu KOMHATHOM
TeMmneparype B TedeHue 16 gacos. Ilocne ynapuBanus nox BakyyMOM HEOUHMLIEHHBIN MPOAYKT
cycniennupoamu B H,0, 3arem ¢QuiabTpoBas W NPOMBIBAIH C TMOJYYEHHEM YKa3aHHOTO
coenunenus (149,0 r, 92,2%) B Bune 6enoro Teepaoro Bemectsa. XKX-MC: [M+H]* 277,10.

Cmaous 3: 4-amuno- 1-(4-memoxcudensun)-1 H-nupazon-3-kapboxcamuo

B armocdepe H, pactBop 1-(4-metokcubensun)-4-autpo- 1 H-nupaszon-3-kapobokcamuia
(80 r, 289,8 mmonb, 1 3xB.), Pd/C (20,0 r) B AXM (1,2 m) u EtOH (1,6 1) nepememinBanu npu
KOMHATHOW TeMmIeparype B Te4deHHe 2 4YacoB. [Bepable BellecTBa OT(IIBTPOBBIBAIH.
IMony4yeHHYI0 CMeCh yIapUBaH MO BAKYYMOM C MOJyYeHHEM YKa3aHHOTO coenuHenus (79,2 T,
BbIXOJ %) B BUAE po30oBoro Teepaoro Bemectsa. KX-MC: [M+H]" 247,15.

Cmaous 4: 5-xnop-2-(4-memoxcubensun)-2H-nupazono[4, 3-d [nupumuoun-7(6H)-on

K pactBopy 4-amuno-1-(4-metoxcubensnn)-1H-mmupaszon-3-kapbokcamuna (260 r, 1,06
monb, 1 5kB.) B 1,4-nuokcane (5,0 m)mpu KOMHATHOW TeMmepaType MEIUIEHHO I00aBIsUN
tuodocren (2654 r, 2,32 monb, 2,2 3kB.). Cmech nepememuBanu mpu 95°C B TeueHue 4 4acos.
ITocne ynmapuBaHHs MO BaKyyMOM HEOUYHIIEHHBIN MPOAYKT CYCIEHANPOBAIN B METPOJCHHOM
s¢pupe/EtOAc (2:1, 800 mu) u 3aTeM (PUIBTPOBAIN U MPOMBIBANIA C MOJYYEHHUEM YKa3aHHOTO
coenunenus (257 r, 83%) B Buze xenroro Tepaoro semectsa. XKX-MC: [M+H]*: 291,10.
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Cmaous 5: 5-(1H-umuoaszon-1-un)-2-(4-memoxcubensun)-2H-nupazonof4,3-
d[nupumuoun-7(6H)-on

B armocdepe N, pacteop S5-xmop-2-(4-merokcndensnn)-2H-nmpaszono[4,3-d [ nmupumuans-
7(6H)-ona (257 r, 886,2 mmonb, 1 3kB.), umuaazona (211 r, 3,1 mons, 3,5 3kxB), Pdy(dba);CHCl;
(55T, 53,14 mmons, 0,06 5kB.) u 2-gu-mpem-oytundochuno-2',4',6'-rpunsonponmnondennna (34
r, 80,1 Mmmounb, 0,09 3kB.) B Tonyone (4500 mi) nepememuBanu npu 110°C B TeyeHne 2 4acos.
ITocne 3aBepieHMs TBEpAbIE BelecTBa coOUpanu GUIbTPOBAHUEM U CycrieHAnpoBain B 600 M
MeOH, a 3aTeM punbTpoBaIu 1 IPOMBIBAIIH C MTOJyYeHHEM yKkazaHHoro coenuHerus (200 r, 70%)
B BU/I€ KOPUYHEBOT'O TBEPJIOTO BELIECTBA.

Cmaoua  6:  7-xa0p-5-(1H-umuoaszon-1-un)-2-(4-memoxcubensun)-2H-nupazonof4,3-
d [nupumuoun

Pactop 5-(1H-umunnason-1-nm)-2-(4-merokcudensun)-2H-nmupasono[4,3-d]

nupuMmuauH-7(6H)-ona (63 r, 195,4 mmons, 1 3kB), SOCI, (500 M, 6,89 Mok, 35,26 3kB),
JIM®A (20 mn) nepemeruBanu npu 90°C B Teuenue 2,5 yacos. [lonyueHHy0 cMeCh yrapuBaiu
nox BakyyMoM. [Tonyuennsiit pactBop paszbasisuia 1000 mu IXM u 200 mu H,O. 3nauenue pH
pacTBopa noBoAWIM 10 8,0 HACHILEHHBIM BOAHBIM pacTBopoM Na,COs. IlomydeHHbl pacTBOp
skcTparupoBanu 3x500 mu IXM. Opranuueckue ciion OObEAMHSIM, CYIIWIA HaJ O€3BOAHBIM
cynb(}haTOM HATPUSI U YIIAPUBAIH ITO]] BAKYYMOM C ITOJy4eHHEM YKa3aHHOTro coenuHeHus (58,3 T,
88%) B Buze xenroro TBepaoro Bemectsa. JKX-MC: [M+H]" 341,20.

Cmaous 7: 5-(1H-umuoason-1-un)-2-(4-memoxcubensun)-2H-nupazono[4,3-
d[nupumuoun-

7-Kap6onumpun

B armocdepe N, pactBop 7-xnop-S-(1H-umunazon-1-um)-2-(4-merokcudensmn)-2H-
nupazono[4,3-d|mupumununa (41,2 r, 120,90 mmons, 1 3kB), XantPhos (3,5 r, 6,04 mmonsb, 0,05
5kB), uanuna uHka (14,9 r, 126,72 mmons, 1,05 3xB), AM®DA (350 mun) u Pd,y(ammun),Cl, (2,2 T,
6,06 mmob, 0,05 skB) nepemernnBanu npu 80°C B Teuenue 2,0 yaco. [logydeHHBINH pacTBOP
pazbasisui SO0 ma H,O. Tepabie BemecTBa OTQUIBTPOBBIBAIN U OCTATOK HAHOCHIIU HA KOJIOHKY
¢ cutukaresnem ¢ DCM/MeOH (97:3). Dto npuBoanIo K ykazanHoMy coenuaenuro (16,0 ) B Bune
KOPUYHEBOTO TBEPIOTO BEIIECTBA, KOTOPOE WCIOJNB30BAIM Ha CleAyromeil cranuu 0e3
JONOJHUTEIbHON OYUCTKH.

Cmaoua  8:  5-(1H-umuoazon-1-un)-1H-nupazonof4,3-d [nupumuoun-7-xapoonosas
Kucioma

Pacteop 5-(1H-umupason-1-um)-2-(4-meroxcndensmn)-2H-nmpaszono[4,3-d | nupumunns-
7-kapOonurpuia (16,0 r, 48,2 mmous, 1 3xB.) 1 HCI (37% mac./mac., 150 mun) nepemernnsaiy npu
70°C B Teyenne 12 yacos. [TonyueHHYO CMeCh yrapUBaJId TIOA BAKYyMOM U 3aTeM pa30aBIisiu
10 mn H,O. 3nauenue pH pactBopa nosonmnu 1o 5,0 BogubM pactBopom NaOH (2,0 momw/).
Teepnbie BemecTBa (rubTpoBanu u cycrnenmuposanun ¢ CH3CN (25 mn) u unbsTpoBanu ¢
NOJIy4eHneM ykazaHHoro coenuHenus (4,0 r, 36%) B BUAEe KOPUYHEBOTO TBEPAOTO BELIECTBA.
KX-MC: [M+H]* 231,00.

Int-B1: (17,4r)-4-(2-MeTOKCHITOKCH ) IITUKJIOTeKcaH-1-aMUH
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Cmaous 1: (1r,4r)-4-(/[ubenzunramuno)yuxiozexcan-1-on
Cwmecy  (1r,4r)-4-amunoumkiorekcan-1-oma (30,0 r, 260,5 wmmomb, 1,0 3kB.),
oensmnOpomuna (133 r, 777,6 mmous, 3 3xB.) 1 K,COj5 (72,0 1, 520,9 mMmousb, 2 3xB.) B ACN (300
mut) nepememBany npu 75 °C B TeueHne 2 4yacoB. PeakimoHHY0 cMech racuiii Bofoil. Teepabie
BeIleCTBa cOOMpany GUIBTPOBAHUEM C MOJyUYEHUEM YKa3aHHOTo coenuHenus (65 r, 85%) B Bune
6enoro TBepaoro BemecTa. KX-MC: [M+H]* 296,2.

Cmaous 2: (1r,4r)-N, N-/{uben3zun-4-(2-memorcusmorcu)yuxio2ekcam-1-amun

Cwmech (17,4r)-4-(nubenszunamuHo)ukiorekcas-1-oma (59 r, 199,7 mmons, 1 3kB.), 1-
Opom-2-merokcudTana (82,6 r, 594,3 mmons, 3 5kB.) u --BuOK (33,6 , 299,2 mmonns, 1,5 3kB.) B
JAXM (1 n) nepememnBany npu KOMHATHOM TeMIiepaTtype B TeueHHe 4 4acoB. PeakIoHHYIO
cMech racuiau Bomoil u skctparupoBaiu 3x500 ma JAXM. OpraHudeckue ClOM CyLIMJIH HAJ
cynb(haToM HaTpus U ynapusaau. HeounmeHHbIH NpOayKT HAHOCHIIN HA KOJIOHKY CHJTKAress 1
smouposanu EtOAc:merponeiinbiii a¢up (5:95) ¢ nonydyeHneM yka3aHHOTO coeauHeHus (48 T,
68%) B Buae kpacHoro macia. XKX-MC: [M+H]" 354,2.

Cmaous 3: (1r,4r)-4-(2-memoxcusmoxcu)yuxiocexcan-1-amun

B atMocdepe BOZIOpOAA CMecCh (1r,4r)-N, N-nubenzun-4-(2-
METOKCHATOKCH )IIUKJIOTeKcaH-1-amuHa (60,0 T, 169,7 mmounb, 1 3kB.) u PA(OH), Ha yrie (10,0 r,
71,2 mmonb, 0,42 3kB.) B EtOH (600 mi1) nepemernnBaiy npu KOMHATHOM TEMIIEpaType B TEUCHUE
14 wgacos. Teepapie BeuiectBa OTGMIBTPOBBIBATH. PUIBTPAT yHNApUBAIM IO BaKYyMOM C
MOJIy4YeHHUEM yKa3aHHOTO coenuneHus (27 mr, 92%) B Bune xkenroro macia. KX-MC: [M+H]*
174,1.

Int-B2: (1r,4r)-4-(2-(2-(AMMETHIAMHHO)3TOKCH)ITOKCH )UKJIOTreKCaH-1-aMuH

|
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Cmaous 1: mpem-6ymun 2-(((Ir,4r)-4-(Ouben3unramuno)yuxio2excun)oxcu)ayemam

PactBop (1r,4r)-4-(nubensmnamuno )unkiorekcan-1-ona (8,85 r, 30 mmouns, 1 3kB), mpem-
oytun 2-6pomarerara (11,69 r, 60 mmons, 2 5kB), t-BuOK (6,72 r, 60 mmois, 2 3kB.) B JIXM (120
MJT) TIEpEeMEIINBAJIH NP KOMHATHOW TeMIIepaType B TEUEHHE 2 YacOB. 3aTEM K IMOJYYEHHOMY
pactBopy mobasisuiu mpem-0ytun 2-6pomanerart (11,69 r, 60 mmonsb, 2 3kB) u t-BuOK (6,72 T,
60 mmoib, 2 3kB). CMech nepemMemuBaiy B TeueHnn 2 yacoB. Cmech pa3dassuiu Boxoi (150 mur)
u skctparuposasnu JIXM (120 mx x 3). Opranudeckue ciou oObeanHsIH, cyurau Hag Na,SO, u
ynapuBand. HeouMIeHHbII TNPOAYKT OYHMINAIM Xpomarorpadueli Ha CHIHMKarene c
snroupoBanueM nerponeiinsiii 3gup/EtOAc (10:1) ¢ monydeHneM yka3aHHOTO coequHeHust (5,6 T,
46%) B BHOe Oenoro TBepaoro Bemectsa. KX-MC: [M+H]" 410,30,

Cmaous 2: 2-(((Ir,4r)-4-(Ouben3uramuno) yurio2excun)oxcu) sman-1-on

K pactBopy mpem-Oytun-2-(((1r,4r)-4-(nuOeH3UIaMUHO ) IIUKJIOT€KCHIT)OKCH )alleTaTa
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(4,10 T, 10 mmoub, 1 3kB.) B TT'® (40 mur) nobassu LiAlH, (1,14 1, 30 mmouns, 3 3kB.) ipu 0 °C.
ITony4yeHHbIN pacTBOp MEpeMeEIIMBaid B TeueHHE 2 4acoB. llocne 3aBeplueHHs MOJyYEHHBIN
pactBop racuiu nodasnennemM Boasl (1,2 mi), 15% BoxgHoro pacreopa NaOH (1,2 mu) u Boas! (3,6
mut) ipu O °C. Tlonyuennsrii pactBop pazdasisuiu 30 mut TT'® u nepemernBany Npu KOMHATHON
Temnepatype B TeueHue 1 gaca. TBepble BelmecTBa OTPUIBTPOBBIBAIH U (PHIIBTPAT YIIAPUBAIIH C
MoJTyueHueM 2,5 T yKa3aHHOTO COeNMHeHus B Buae kenroro mMacna. XKX-MC: [M+H]™ 340,25.

Cmaoua  3:  2-(2-(((1r,4r)-4-(Oubensunamuno)yurnoeexcun)oxcu)smokcu)-N,  N-
oume munaye mamuo

K pacrBopy 2-(((1r,4r)-4-(nubeH3MIaMIHO )IUKJIOTeKCIIT)OKCH )3TaH-1-oma (3,40 r, 10
MMmodb, 1 5kB.) B JIM®PA (50 mi) nobasismn 60% NaH (1,20 r, 30 mmons, 3 5kB.). [TonyueHHbIi
pacTBOp nepemernnBany B TeueHue 10 MunyT 1 nodasisiiu 2-0pom-N, N-qumernnaneramun (5 T,
30 mmonb, 3 5kB.). Ilomy4ueHHBII pacTBOp mNepeMeIlnBajId NMPU KOMHATHOW TemIeparype B
tedeHue eme 12 yacos. Cmeck pazdasisiu Bogoi (200 mun) u skcrparuposanu EtOAc (120 mi x
3). Opranmyeckue cion oObenuHsIM, Cymmian Hax Na,SO, M ynapuBajiu NpH MOHMKEHHOM
nasnenn. OcraTtok ouunmanu xpomartorpadueit Ha cumkarene (JAXM/MeOH, 10:1) ¢
NOJIy YeHHEM yYKa3aHHOTo coenuHenus (3,4 , 75%) B Bune OecuserHoro macna. XKX-MC: [M+H]*
425,35.

Cmaous 4: (1r,4r)-N, N-oubensun-4-(2-(2-
(OUMEMUNAMUHO)IMOKCU) IMOKCU)YUKNO2EKCAH-1-AMUH

K  pactBopy  2-(2-(((1r,4r)-4-(nuOeH3MIaMUHO ) LIMKJIOTEKCUIT)OKCH )3TOKCH )-N,  N-
aumerwtaneramuzaa (3,10 r, 7,3 mmons, 1 3kB.) B TI'® (35 M) nobasnsim LiAlH, (0,83 1, 22
MMOJb, 3,00 5kB). [oy4eHHbIl pacTBOp nepemernuBaiu B TeueHue 2 yacos npu 0 °C. Peakuuto
racuim nodasnernem Boabl (1 mi), 15% BoxgHoro pactsopa NaOH (1 mun) u Bogsr (3 mut) mpu O
°C. Tonyuennsiéi pactBop pasbamsumn TI'® (30 mi) W mepeMemMBail NPU KOMHATHOH
TemnepaTrype B TeueHue | yaca. TBepapie BemecTBa OTGUIBTPOBBIBAIN U (PUIBTPAT yIapHBaJIH
NPU MOHIKEHHOM JaBJIEHUH C MOJyYeHHEM 2,5 T yKa3aHHOTO COeNUHEHHs B BUAE OECIBETHOTO
macna. KX-MC: [M+H]" 411,30.

Cmaous 5: (1r,4r)-4-(2-(2-(Oumemunamuno) 5moKcu) Imoxcu)yukio2eKcan-1-amun

B atMocgepe BOIOPOAA CMeCh (1r,4r)-N, N-nuben3min-4-(2-(2-
(IMMETHIIAMHHO )3TOKCH )3TOKCH )IMKJIOTeKcaH- 1 -amuHa (2,50 1, 6,1 mmons, 1 3kxB.) u Pd (OH),/C
(1,2 r) B EtOH (30 mu1) mepemMernnBaiy nmpu KOMHATHOH TeMIiepaType B TeueHue 4 yacos. TBepabie
BEIIeCTBA OTQWIBTPOBBIBAIM W (PUIBTpAT ymapwBajil TPH TOHIWKEHHOM JIaBJICHHH.
HeounmmenHplii npoxykT ouMiianiyd oOparmeHHO-(pa30Bol XpomaTtorpadueil ¢ 3JIFOUPOBAHUEM
MeCN/H,O ¢ nonyuenuem ykaszanHoro coenunenus (0,4 r, 25%) B Buge OecliBETHOrO Macia.
KX-MC: [M+H]" 231,25.

Int-B3: 1-(4-amuHonunepuauH-1-u1)-2-MmopPo1MHOITAH-1-0H THAPOXTOPHUA
3
HaN
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Cmaous 1: mpem-oymun (1-(2-mopghonunoayemun)nunepuoun-4-un)kapoamam

PactBop mpem-Oytun nunepuann-4-unkapbamara (1,68 r, 8,4 mmonp, 1,2 3xB), 2-
mophonmuHOoykcycHO# kucyotsl (1,02 r, 7 mmons, 1,00 3xB), HATU (3,99 1, 10,5 Mmmoib, 1,5 5kB)
u JIUIIDA (3,62 1, 28 mmonb, 4 5kB.) B IM®PA (15 M) mepememmBaiu NMpu KOMHATHOH
TemnepaTrype B TeueHue | daca. PeakiimoHHyo cMmech racuiu Bonoi (50 mit) U 3KCTparupoBaju
EtOAc (30 mn x 3). Opranuueckue ciou oObequHsIH, cymmmm Hag Na,SO,4 v ynapusaiu npu
NOHWXEHHOM JaBjieHnn. Heounmmennslii npoaykr cycnienauposanu B MeOH (10 min) u 3arem
¢unbTpoBanu u npomeisaa MeOH ¢ nonyuenuem ykazannoro coenunenus (1 r, 43%) B Bune
oenoro TBepaoro emecTna. KX-MC: [M+H]" 328,20.

Cmaous 2: 1-(4-amunonunepuoun-1-un)-2-mopghorunosman-1-on 2uopoxiopuo

Pacteop mpem-6ytun (1-(2-mopponunoanermn)nunepuaun-4-mn)kapodamara (0,95 r, 2,91
mMmouib, 1,00 3kB.) B HCI/1,4-nnokcane (4 monb/n, 30,00 mi) mepemMemnBain Mpu KOMHATHOMN
TemnepaTrype B TeueHue 1 yaca. PeakiimoHHyI0 cMech yrapuBaji MO BAaKYyMOM C TOJIy4YE€HHUEM
0,96 T yKa3aHHOTO COEOMHEHHs B BHIE HEOUHINeHHOro Oenoro Teepaoro Bemectsa. JKX-MC:
[M+H]" 228,25.

Int-B4: S-xy10p-6-(2-M0op¢0THHOITOKCH)THPHAHH-3-AMHH
#]

Petne

Cmaous 1: 4-(2-((3-xnop-5-numponupuoun-2-un)Okci) 5mui) MopghouH.

K pacrBopy 2-mopdonuHosTan-1-oma (1,60 r, 12,20 mmons, 1,23 3kB.) B JIMDPA (20 mi)
noGasysmn 60% NaH (0,80 r, 20,002 mmonb, 2,01 3xB.) mpu 0 °C. ITonyueHHbIH pacTBOp
nepememnBaiu B TeueHue 10 munyTt. JloGaBnmsm 2,3-nuxiop-S-autpormpunud (1,92 1, 9,95
MMOJib, 1,00 5KB.) W MOJNYyYEHHBIH PAacTBOP MEPEMELIMBAJIN MPH KOMHATHOW TeMIepaType B
teyeHue 2 vacoB. Peakuuro racmiu H,O u skcrparupoanu JAXM (3 x 20 mu). OpraHuueckue
CJION OOBEMHSITH, CYIIHITH HaJl 0€3BOHBIM CyJIb(haTOM HATpuUs U ynapuBaiu. OCTaTOK HAHOCUITU
Ha KOJIOHKY cuiukareiass u smouposann EtOAc/merponeiinbiii 3¢up (4/5) ¢ monydeHnem
ykasanHoro coenunaenus (0,99 r, 35%) B Buze xentoro macna. JKX-MC: [M+H]" 288,05.

Cmaous 2: 5-xnop-6-(2-mopgonunosmoxcu)nupuoun-3-amun.

PactBop 4-(2-((3-xmop-5S-HuTponupuauH-2-mwin)okcu)strn)moppomuuaa (0,90 r, 3,27
mMmouib, 1,00 3xB), muHka (1,35 1, 20,78 mmonb, 6,60 3kB), u yKkCycHOH kuciotsl (2,08 T, 34,62
mmonb, 11,00 3xB.) B EtOH (20 mu) nepememmBanu npu 60°C B Teuenue 36 dacos. Peakuuro
racuin Bojod m skcrparupoBann EtOAc (40 mi x 3). OObenuHeHHbIE OPraHUYECKHE CJIOU
cymmia Hax Na,SOs u ynapuBajiu Npyd TNOHIKEHHOM JaBieHHUH. HeoduineHHBbI TPOIYKT
ounmmanu obpameHnHo-pa3oBoli xpomarorpadueit ¢ smrouposanuem H,O/ACN (1/3) ¢
NOJIy4eHHeM yka3aHHoro coenuHeHus (132 wmr, 16%) B Buge xopuuneBoro macna. JKX-MC:
[M+H]" 258,15.

Int-BS: 3-(2-MeTOKCHAITOKCH)UHKJIOreKCAH-1-aMHH THAPOXJIOPH]
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Cmaous 1: mpem-6ymun(3-(2-memoKcusmoKcu)yurio2ekcun)kapoamam

K pactBopy mpem-0ytun (3-ruppokcurukiorekcun)kapbamara (2,50 r, 11,612 mmounb,
1,00 3xB.) B AM®A (15 M) npu 0°C mobasnsimu NaH (0,70 1, 17,418 mmons, 1,5 3kB., 60%).
ITonyueHnHslii pacTBOp nepememnBany B TeueHue 20 munyt. Jlobasnsinu 1-Opom-2-MeTOKCHITaH
(3,23 1, 23,224 mmonb, 2 5kB.) 1 cMech nepemernuBany npu 25°C B reuenne 24 yacos. Peakuuio
racuim cMeceto Bona/nen (15 mu). Ilomyuennsiit pactBop skcrparupoBamu XM (80 mi x 2).
Opranngeckue cion 00bEIUHSIIHN, CYLIMIIN HaJ O€3BOJHBIM CYJIb(GATOM HATPUS U YIIAPUBAIIH MO
BaKyyMOM. HeouuIneHHBII NpPOXYKT HAHOCHIM HAa KOJIOHKY CHJIMKAareiass U SJIOUPOBAIN
EtOAc/nerponeitnsiii 3¢pup (20:80) ¢ nonyuennem ykazannoro coequnenns (1,12 r, 18%) B Bune
skenaroro macna. XKX-MC: [M+H]* 274,00.

Cmaous 2: 3-(2-memoKcusmoxcu)yurno2ekcan-1-amun 2uopoxaopuo

PactBop mpem-Oytun (3-(2-meToKCHATOKCH)LUKIOreKcuiI)kapbamara (740 wmr, 2,71
mmodb, 1,00 3kB.) B nuokcane (5 min) B HCI/1,4-guokcane (5 mut, 4 MOJb/JT) epeMeLIBaiu pu
25°C B teuenue 1 yaca. [ToaydyeHHyI0 cMeCh yIIapyUBaJK € MOJy4YEHUEM YKa3aHHOTO COeIMHEHUs
(615 mr, 65,57%) B BUze xenToro TBepaoro Bemmectsa. XKX-MC: [M+H]" 174,00.

Int-B6: 6-(4-mopdonnHonunepuaIuH-1-w1)IHPUANH-3-AMHH

/@O
HoN

Cmaous 1: 4-(1-(5-numponupuoun-2-un)nunepuoun-4-un)mopgonun

K pacrBopy 4-(munepunus-4-un)mopgonuna (851 mr, 5,00 mmons, 1,00 skB.), K,CO;
(1381 wmr, 9,99 mmoub, 2,00 5kB.) B ACN (15 M) nobassiiu 2-¢rop -S-aurponupuans (710 mr,
5,00 mmodb, 1,00 3xB) u cMech nepemenrbaiu mpu 70°C B Teuenue 1 yaca. [TonyueHHBIH pacTBOP
racusu Bonol (50 mut). Teepnble BemecTBa codupany GUIBTPOBAHHEM M MPOMbBIBAIIN BOIOH C
noJiyueHueM ykasaHaoro coenunenus (1,15 r, 79%) B Buze skenToro TBEpAOro BemecTsa. KX-
MC: [M+H]" 293,15.

Cmaous 2: 6-(4-moponunonunepuoun-1-un)nupuoun-3-amun

B atmocdepe H, cmeck 4-(1-(5S-aurponupunus-2-ni)nmunepuans-4-mn)mopdonuna (1110
mr, 3,80 mmons, 1,00 3xB.) u Pd/C (2020 mr, 18,99 mmois, 5,00 3kB.), AXM (5,00 mi) u EtOH
(10 mu1) mepememMBaiy MpU KOMHATHOH Temmeparype B TeueHue | vaca. Tepable BemecTsa
OTQUIBTPOBBIBAIN M (UIBTPAT YMAPHBAIM IOJ BAaKyyMOM C TIIOJIyY€HHEM YKa3aHHOTO
coenuHenus (985 mr, 99%) B Buae yepHoro TBepaoro Bemectsa. XKX-MC: [M+H]" 263,20.

Int-B7: 1-meTna-N1-(2,2,2-TpudropaTHi)uukiaorekcan-1,4-imaMun

CF,
~

Cmaous 1: mpem-6ymun (4-(Oudenzunamuno)-1-memunyuriocexcun)kapoamam
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PactBop mpem-0Oytun (4-amuno- 1 -MmeTriukorekcmi)kapobamara (630 mr, 2,76 Mmoub, 1
3kB.), K,CO; (952 wmr, 6,89 mmonb, 2,5 3kB.) u (OpommeTmn)oensona (1081 mr, 6,32 Mmmons, 2,29
5kB) B MeCN (5 mu) nepememmnBanmu npu 80°C B TedeHue 2 dyacoB. TBepnble BemecTna
or(unbTpoBbIBANN. PUIBTPAT yNapuUBAJIM W HAHOCWUJIHM HAa KOJOHKY CHJIMKArellsi CO CMECHIO
netposnetinbii 3¢up:EtOAc (13:87) ¢ nonydyennem ykasanHoro coequnenus (80 mr, 71%) B Bune
6enoro TBepaoro BemecTa. JKX-MC: [M+H]+ 409,30.

Cmaous 2: N1,NI1-oubenzun-4-memunyuxiocexcan-1,4-ouamun

PactBop mpem-0ytun (4-(nubenzunamuno)-1-meruinuukiorekcun)kapoamara (3,3 r, 8,08
mmonb, 1 3kxB.) B HCl B 1,4-nuokcane (60 mi, 4 Mojb/i) mepeMerMBaiy MPU KOMHATHON
TemnepaTrype B TeueHue 1 daca. TBepable BelnecTBa cobupanu GUIbTPOBAHHEM C TOJNYyUYEHHUEM
ykazaHHoro coenuHenus (2,1 r, 84%) B Bune Oenoro TBepaoro Bemectsa. XKX-MC: [M+H]"
309,20.

Cmaous  3:  N4,N4-oubenszun-1-memun-N1-(2,2,2-mpughmopsmun)yuxiozexcan-1,4-
ouamun

PactBop N1,N1-nubensun-4-metunuukiorekcan-1,4-quamuna (1 r, 3,24 mmonb, 1 5kB),
2,2 2-tpudropaTan tpudropmerancyabdonara (1,5 r, 6,46 mmons, 2 3xB) u K,CO; (1,34 1, 9,73
mMMonb, 3 3kB) B ACN (50 mur) nepememmBanu npu 80°C B TeueHue S yacoB. TBepable BelecTna
oThUIbTPOBbIBAIN. PUIBTPAT ymapuBald M HAHOCWIM HA KOJIOHKY CHIJIMKAreis CO CMECHIO
sTHaneTat/nerponeinsli a¢up (20:80) ¢ monydyeHnem ykazanHoro coenuneHus (850 mr, 67%) B
Buje kenroro maciaa. JKX-MC: [M+H]" 391,20.

Cmaous 4: 1-memun-N1-(2,2, 2-mpupmopsmun)yurnozexcan- 1,4-ouamun

B atMochepe BOOpONA CMECh N4 N4-nubensun-1-metun-N1-(2,2,2-
TpudropaTI)mKIorekcan-1,4-nuamuna (820 mr, 2,1 mmons, 1 3kB.) u PA(OH),/C (29,5 wmr, 0,21
mmodb, 0,1 skB.) B EtOH (30 mu) mepememnBaiy mpu KOMHATHOH TeMmrepaTrype B TeueHHe 2
yacoB. TBepable BemecTBa OTPUIBTPOBBIBAIM M (PHIBTPAT YNApHBAJIH MPU MOHWKEHHOM
JaBJIEHUH C MOJIyuYe€HHEeM YKa3aHHOTo coenuHeHus (365 mr, 82%) B Bune xentoro macia. JXKX-
MC: [M+H]" 211,10.

Int-B8: 4-(3,3,3-TpudTopnponoxcu)uKIoOreKcan-1-aMmun

es
%,

Cmaous 1: 1-numpo-4-(3,3,3-mpugpmopnponoxcu)benson

K pactsopy 3,3,3-Tpudropnponas-1-ona (1348 mr, 11,82 mmons, 3,3 5kB.) B TT'® (20 M)
nobGasistmn NaH (60% mac./mac.) (170 mr, 7,09 mmons, 2 3xB) npu 0 °C. CMech nepeMernBaim B
tedenue 15 munyT. 3aTem k pactBopy npu 0°C nmobasnsimu 1-pTop-4-aHutpodenson (500 mr, 3,54
MMOJb, 1 5kB.). [TonyueHHBIH pacTBOp MepeMeLINBAIN TPH KOMHATHON TeMIIEpaType B TeueHue 1
yaca. [loce 3aBepiueHMs peakiio raciii JoOaBJICHUEM BOABI M SKCTparuposanu 3 x 100 mu
EtOAc. Opraanueckue cion OOBEIUHSUIM, NMPOMBIBAJIH COJEBBIM PAcCTBOPOM, CYLIMIIA Hax
0e3BOHBIM CYJIb()ATOM HATPUS U YIIAPHUBAJIH O] BAKyyMOM. HeounIneHHbIi NpoayKT HAaHOCHITH

HAa KOJIOHKY CHJIMKArejsi CO CMEeChIO sTuianerat/merponeiiasii 3gup (16:84) ¢ monyuernem
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ykazaHHoro coeauHenus (320 mr, 38%).

Cmaous 2: 4-(3,3,3-mpugpmopnponokcu)yurnozexcan-1-amun

PeakTop BBICOKOTO TaBJIEHHUS IPOYBAIH U OIS P)KIBAJIN B MHEPTHOI aTMocdepe a3oTa,
pactBop 1-Hutpo-4-(3,3,3-rpudTopnponokcn)densona (250 wmr, 1,06 mmomb, 1 53kB.),
uzonpomnanon (20 mi), u Rh/AL,O; (1,1 1, 10,52 mmons, 10 3xB) nepememuBanu npu 80°C B
tedeHue 3 yacos. [Tocne 3aBepieHns TBepabIe BelecTBa OTQIbTPOBBIBAIH. [omyueHHY 0 CMeCh
yIapUBAaJIU [TOJ] BAKYYMOM C IOy 4eHHEM yKa3aHHOTo coennneHust (183 mr, 82%) B Buze sxentoro
macna. KX-MC: [M+H]" 212,30.

Int-B9: (1r,4r)-4-(((2,2,2-TpudTOPITHI)AMHHO)METHJI ) IUKJIOTeKCAH- 1 -aMHH
THAPOXJIOPH
FsC
“—NH
‘n---C>—NH2 HCI
Cmaous l: mpem-oymun ((1r,4r)-4-(((2,2,2-

mMpUuGhmMopIMuL)AMUHO) MEMUT)YUKTO2EKCUT)KapOamam

PactBop mpem-0ytun ((1r,4r)-4-popmunuknorekcun)kapdbamara (2 r, 8,79 mmons, 1
5kB), Ti(Oi-Pr)4 (2,5 1, 8,79 mmons, 1 5kB), 2,2,2-TpudropsTrinaMut ruapoxiopuna (1,43 r, 10,55
mmodb, 1,2 3xB.) 1 HOAc (527 wmr, 8,79 mmons, 1 3xB.) B EtOH (20 mu1) nmepemernBanu npu
KOMHATHOM Temreparype B TeueHue | yaca. 3arem nodasnsiu NaBH3;CN (828 wmr, 13,19 mmons,
1,5 5KB.) ¥ mepeMeIBaIi P KOMHATHOW TemnepaType B Teuerue | yaca. [lonydeHHbIl pacTBOp
skcrparuposanu 3x100 ma EtOAc. Opranuueckue ciou oObenuHsuy, cyumiud Hax Na,SOy u
yHapuBaJIM TPU TOHWKEHHOM JaBJeHWH. HeOuuIneHHBbIH TPONYKT HAHOCHIM HA KOJOHKY
CUJIMKAreJIsi U 3JIIOUPOBANM dTHNaneTar/merponeiinbii 3¢up (1:1) ¢ monydeHneM yKa3aHHOIO
coenunenus (1 r, Berxon 37%) B Buze cepoBartoro macia. JKX-MC: [M+H]" 311,10.

Cmaous 2: (1r,4r)-4-(((2, 2, 2-mpughbmopsmun) amuno) memun) yurkio2e kCau- 1 -amun

PactBop mpem-0yTun ((1r,4r)-4-(((2,2,2-
TpUQTOPITHIT)aMHHO )METHIT )LIHKJIoTeKcH)kapOamara (1 r, 3,22 mmoub, 1 5kxB.) B HCI (ra3) B 1,4-
nuokcane (20 mu, 548,53 mmonb, 204,3 5KB.) mepeMeIIuBaId P KOMHATHOH TeMIIepatype B
teueHne | uaca. [lomyueHHYIO CMeCh yMapuBajM MO BAKYYMOM C TOJYYEHHEM YKa3aHHOTO
coenunenusi (505 mr, 75%) B Bune Genoro TBepmoro Bemiectsa. JKX-MC: [M+H]™ 211,05.

Int-B10: 4-(2,2,2-TpuTOPITOKCH)IHKJIOTeKCAH-1-aMHH

CF
el

Cmaous 1: 1-numpo-4-(2,2, 2-mpughbmopsmokcu)oenzon

K pacreopy 2,2,2-tpudrtopatan-1-ona (1,7 r, 0,017 mmomns, 1,2 3xB.) B TT'® (20 mn)
nopuwsamMu nodasnsiin NaH (60% wmac./mac.) (0,85 r, 0,035 mmons, 2,5 3kB.) mpu 0 °C. ITocne
nepememnBaHus B TeueHne 30 MUHYT K Hemy nobaBisun 1-prop-4-aurpobenson (2 r, 14,17
mmodb, 1 5kB) mpu O °C. IlonyuenHsli pacTBop nepemermnBaiy npu 25°C B TeueHne 3 4acos.
3areM peakiuro raciii 1o0aBieHneM Boabl U skctparuposanu 3x100 ma EtOAc. Opranndeckue

cnon OOBENUHSUIM M TPOMBIBAIHA COJEBBIM pacTBopoM. Cmech cymrmid Han Oe3BOIHBIM
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cyab(aToM HaTpUs U YIIAPUBAJIHU MO BaKyyMoM. HeounineHHpll TPOAYKT HAHOCHIIN Ha KOJIOHKY
CHJTMKAresisi ¢ 3JIIOMPOBaHUEM STHianeTat/merponeiinbiii agup (1:9) ¢ monydyeHnem ykazaHHOTO
coenunenus (1,2 v, 38%) B BUE JKEITOrO TBEPIOTO BEINECTRA.

Cmaous 2: 4-(2, 2, 2-mpughmopsmorcu)yurnozexcan-1-amun

B armocdepe Bomopona pactBop 1-Hutpo-4-(2,2,2-rpudropstokcu)oensona (1,1 r, 4,97
mmodb, 1 3kB.) u Rh/ALO5 (0,39 1, 3,83 mmounb, 0,77 5kB.) B 1-PrOH (10 M) nepemermuBanu npu
10 atm u 80°C B Teuenue 3 yacos. [Tocne 3aBepiueHus: TBEpbIe BEIECTBA OT(HHUIBTPOBBIBAIM.
IMony4yeHHYI0 CMECh YIapuUBaJIH MO BAKYYMOM C TIOJIyY€HHUEM YKa3aHHOTO coenuHeHus (450 mr,
46%) B Bune 6ecuserHoro macna. XKX-MC: [M+H]* 198,10.

Int-B11: N1-(1,1-au¢gTop-2-MeTHANPONAH-2-HJ)IIUKI0TeKcaH-1,4-1naMuH
THAPOXJIOPH
,O, NH, HCI
Fj)(
M
H
Cmaous 1: mpem-oymun (4-((1, 1-ougpmop-2-memunnponan-2-

Un)amMuHo)yurio2eKcum) kapoamam

PactBop mpem-0ytun (4-okcouuknorekcuia)kapbamara (938,2 mr, 4,4 mmons, 1,2 5kB),
1,1-nudrop-2-merunnponan-2-amuna (400 mr, 3,67 mmons, 1 3kB), Ti(Oi-Pr), (1250 wr, 4,4
MMOJb, 1,2 5kB.) B TT'® (20 mu1) nepeMerunBajiy mpu KOMHATHOW TeMIiepaType B TeueHue 1 4yaca,
3areM Kk cMecu nobdasnsin NH3.BH;3 (136,4 wmr, 4,4 mmodb, 1,2 9KB.) ¥ pacTBOp MEpeMEIIHBAIIH
IIpU KOMHATHOH TemmepaTtype B TedeHue 1,5 waca. Ilocne 3aBepuieHuss peakLMiO Tacuid
nobasnenuem 30 mn MeOH wu 3arem ynapuBamu. HeouuineHHbIH MPOAYKT OYHUINAIH
xpomarorpadueli Ha CUJIMKareje C SJIOUPOBaAHMEM meTpoieiiHbiii ddup/stunanerar (3:1) ¢
NOJIyYeHHEM yKa3aHHOTo coenuHenus (350 mr, 31%) B Buze xentoro TBepaoro semectsa. JKX-
MC: [M+H]" 307,10.

Cmaous 2: N1-(1, 1-ougpmop-2-memunnponan-2-un)yukioeexcan-1,4-ouamun
2UOPOXIOPUO
PactBop mpem-0y T (4-((1,1-gudprop-2-meTunmnponan-2-

WT)aMHHO )unkJiorekcun)kapoamara (300 mr, 0,98 mmons, 1 3xB.) B HCl/muokcane (6,0 mi, 4
MOJIB/JT) TIepEeMeINBaIN NPU KOMHATHOH Temmeparype B TeueHue 1 yaca. [locne 3aBeprueHus
MOJIYYEHHYI0 CMECh YIapUBaJIU C TIOJyUYE€HHEM YKa3aHHOTo coenuHenus (329 mr) B Bune Oenoro
tBepaoro Bewectra. JKX-MC: [M+H]+ 207,10.

Int-B12: N-(1,1,1-TpudTop-2-mMeTHANPONAH-2-U1)UHKIOreKcaH-1,4-TuaMuH
THAPOXJIOpHA.
o Ff F
N F
o
HzM
Cmaous l: mpem-oymu (4-((1, 1, I-mpughbmop-2-memunnponan-2-

UN)AMUHO)YUKIO2eKCUT) Kapbamam
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Pactsop 1,1,1-tpudrop-2-mernnmnponan-2-amuna (2,7 r, 21,241 mmouns, 1,0 3kB.), TpeT-
OyTun (4-okcouuknorekcui)kapbamara (5,44 r, 0,025 mmons, 1,2 3xB.) u Ti(O1-Pr), (7,24 1, 0,025
MmOk, 1,2 3kB.) B TT'® (100 mur) nepemernmsanu npu 25°C B Teuenne 1 vaca, 3arem 1o0aBisun
NH;.BH; (0,79 1, 0,025 mmoms, 1,20 5kB.) U mony4eHHBIH pacTBop nepemermnnBaiu npu 25°C B
teyeHue 3 yacos. [Tocie 3aBepiueHus peakuOHHY0 cMech racwiu godasiennem 200 v MeOH.
[TonyueHHyI0 cMeCh yrmapuBaJd MOA BakyyMoM. OCTaTOK HAHOCHIIM Ha KOJIOHKY CHJIMKArels C
3JIOMPOBAaHUEM STHIaLeTaT/nerponeinbiii 3¢gup (1:4) ¢ momydeHneM yKa3aHHOTO COEIMHEHHSI
(1,7 r, BeIxOm 25%) B BUAe cBetTio-xentoro macia. KX-MC: [M+H]* 325.

Cmaous 2: N'-(1,1, I-mpugpmop-2-memunnponan-2-un)yuxiozexcan-1,4-ouamun
2UOPOXNOPUO
PactBOp TpeT-OyThin (4-((1,1,1-rpu¢rop-2-meTunnponas-2-

WT)aMHUHO )uukJorekcuin)kap6amara (300 mr, 0,93 mmons, 1 3kB.) u TPA (0,2 mi) B JIXM (4 M)
nepememusany npu 25°C B Teuenue 1 yaca. Ilocne 3aBepiueHust NOIy4YEHHYO CMECh yIapUBaliu
TIOZI BAKYYMOM C IOJIyYeHueM yka3zaHHoro coenunenus (180 mr, Bbixozn 87%) B Buae OeciBeTHOTO
macna. KX-MC: [M+H]" 225,15.

Hpumep 1: S-(1H-Umupazon-1-ui)-N-((17,4r)-4-(2-MeTOKCUITOKCH ) IUKJIOT €KCHJT)-
1H-0en30[d|Jumuaason-7-kapéoxkcamun

IO
™ N o

NH
N=/

Cmaousa 1:  6-Hmuoazon-1-un-3-(2-mpumemuiacunuismoxcumemu)6eH3umuoason-4-
KapOOHOBas KUCIOMA

Cwmech MeTri1 6-0poM-3-(2-TpUMETHIICHITHII TOKCUMETHIT ) O€ H3UMH1a30J1-4-KapOOKCHIIaTa
(700 wr, 1,82 mmonb, 1 3kB.), umunasona (148 mr, 2,18 mmorb, 1,2 3kB.), Cs,CO; (888 wmr, 2,72
mMmouib, 1,5 3xB.) u Cul (35 wmr, 0,18 mmons, 0,1 3xB.) B HMIT (10 mut) Harpesanu npu 150°C B
TedeHne Houd. [locie oxnaxkneHust 10 KOMHATHOW TeMITepaTyphl cMech pa3bdaBisum Bomoi (20
). Tlonydyennslii ocamok ¢uibrpoBanu. @PuiabTpaT ouMImaTM OOpameHHO-(a30BOMH
xpomarorpadueti (5% ACN/Bona) ¢ noiydeHnem ykazanHoro coeauaenusi (200 mr, 0,56 MModb,
BbIx07 31%) B BUe OnenHO-)KenToro TBepaoro Bemectna. XKX-MC: [M+H]" 359,2.

Cmaous 2: 5-(1H-Hmuoaszon-1-un)-N-(( Ir,4r)-4-(2-memoxcusmoxcu)yurnocexcun)-1-((2-
(mpumemuncunun)smoxcu)memun)-1 H-6enszoldJumuoazon-7-kapooxcamuo

Cwmech 6-umMmuna3o- 1 -ui-3-(2-TpUMETHIICHITHII3 TOKCUME T )OS H3NMHUAAa30J1-4-
kapOoHoBO# KuCIOTHI (200 Mr, 0,56 Mmonb, 1 3kB.), Int-B1 (97 wmr, 0,56 mmons, 1 3kB.), HATU
(318 wmr, 0,84 mmons, 1,5 3xB.) u JUIIDA (108 mr, 0,84 mmonsb, 1,5 3xB.) B IM®PA (5 M)
nepeMelTuBai PYU KOMHATHOHN TeMriepatype B Tedenne 3 yacoB. [locne pasdasienns EtOAc (20
MJT) OPTaHHYECKYIO (pasy MpOMBIBAIIN COSTHBIM pacTBOpoM (5 mut x 3). Ilocne ynapuBaHusi cMech

ounmanu xpomartorpadueit Ha cunukarene (JAXM:MeOH, 20:1) ¢ mojydeHuem yka3aHHOTO
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coenunenus (75 mr, 0,15 mmons, Beixon 26%). XKX-MC: [M+H]* 5144

Cmaousa 3: 5-(1H-umuoazon-1-un)-N-((1r,4r)-4-(2-memorcusmoxcu)yuxnozexcun)-1 H-
oensofdJumuoaszon-7-kapboxcamuo

Cwmech 6-umuna3on- 1-mn-N-[4-(2-MeTOKCHI TOKCH )UUKIJIOTeKCHIT |-3-(2-
TPUMETHICHITHIIITOKCUMETH )0eH3nMuaa3on-4-kapookcamuna (75 wmr, 0,15 mmons, 1,0 3kxB.) B
TPA (1 ma, 0,15 mmonb, 1 3kB.) u JIXM (2 M) nepeMernnBaii Mpu KOMHATHOH TEMIIEpaType B
teueHne 4 dvacos. [locne ymapuBaHHs OCTaTOK OYMINANM Xpomartorpadueil Ha CHIIMKaresne
(AXM:MeOH, 20:1) ¢ nony4enuem ykazanHoro coeauaenus (35 mr, 0,09 mmons, Berxon 63%) B
Buze Oesioro TBepmoro BemectBa. JKXKX-MC: [M+H]* 384,1, 'H SIMP (400 MI'u, JIMCO-dy) o:
13,23 (c, 1H), 9,83 (n, J=6 T'u, 1H), 8,57 (¢, 1H), 8,25 (c, 1H), 7,95 (n, /=8,8 I'u, 2H), 7,74 (c,
1H), 7,13 (¢, 1H), 3,90 (M, 1H), 3,55-3,53 (m, 2H), 3,45-3,43 (m, 2H), m, 3,63-3,55 (m, 1H), 3,26
(c,3H), 2,11-1,92 (m, 4H), 1,58-1,43 (m, 4H).

IIpumep 2:  N-(2-¢grop-6-(Tpudpropmerni)doensun)-S-(1H-umugazon-1-uma)-1H-
Oenzo[d|umuaason-7-kapéoxcamusg

F CF
Q/:‘ HN
N O
NH
N=/
Cmaous l: 6-6pom-N-[ [ 2-¢pmop-6-(mpupmopmemun)perun [memun J-3-(2-

MPUMEMUICUTUTIMOKCUMEMUT) D HIUMUOA3OI-4-KapOOKcAMUO

K pacreopy Int-Al (160 wmr, 0,43 mmonb, 1 5kB.) B IM®PA (10 M) npu KOMHATHOM
Temneparype B arMmochepe N, nobasnsuu [2-pTop-6-(TpudTopmernn)penr |meranamuH (92 mr,
0,47 mmonb, 1,1 3kB.), AUTIDA (84 wmr, 0,65 mmons, 1,5 3xB.) u HATU (197 wmr, 0,52 mmons, 1,2
9KB.) M CMECh NTEPEMEIINBAIIN MPH KOMHATHOM Temreparype B TedueHne Houu. CMech paz0aBiisiin
Bonoit (20 mu) u skcrparupoBanu EtOAc (20 mi x 3), oObeaMHEHHBIE OPraHUYECKHE CIIOU
npoMbiBaiu Bogor (20 mu), cymman Han Na,SO, u ynapuBaiv MpU MOHUKEHHOM JIABJICHHH.
Octarok ounmamu npenapatuBHod TCX (AXM:MeOH, 3:1) ¢ mnojydeHueMm ykKa3aHHOTO
coenunenus (180 mr, 0,33 mmoub, Bexon 76%). XKX-MC: [M+H]" 548,1.

Cmaoua  2:  N-[[2-¢pmop-6-(mpudpmopmemun)henun [memun |-6-umuoaszon-1-un-3-(2-
MPUMEMUACUTUTIMOKCUMEMUT)DEHIUMUOA3O0I-4-KapOOKcAMUO

Cnenyst meromuke Ilpumepa 1, Cragust 1, ¢ ucnonb3oBanueMm 6-0pom-N-[[2-dTop-6-
(TpudropmeTin)pernn |MeTnn|-3-(2-TpUME THIICHITHIS TOKCHMETHIT )0 €H3UMUAA30J1-4-
kapOokcammna ykasaHHoe coemuHeHue (20 mr, 0,038 mmonb, Beixon 11%) Bbimensiu B BHIE
TBepaoro Bemectra. JKX-MC: [M+H]" 534, 4.

Cmaous 3: N-(2-@mop-6-(mpucpmopmemun)oensun)-5-(1 H-umuoason-1-un)-1H-
oensofdJumuoaszon-7-kapboxcamuo

Cnenys wmeronuke Ilpumepa 1, Cragmsa 3, ¢ wucnonb3oBanueMm N-[[2-pTop-6-
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(Tpudropmern)pennn |mernn|-6-umunazon- 1-mi-3-(2-
TPUMETHICHITHIIITOKCUMETHI )OeH3NMHUIa301-4-KapOoKcaMuia yKa3aHHOe coenuHeHue (8 wr,
0,019 mmounb, Bbixox 51%) mosydanu B Bume TBepaoro Bemectsa. JKX-MC: [M+H]" 404,0, 'H
AMP (400 MI'u, AIMCO-d;) 6 13,3 (c, 1H), 10,2 (¢, 1H), 8,52 (c, 1H), 8,27 (¢, 1H), 7,98 (1, /=21,6
I'n, 2H), 7,79 (c, 1H), 7,66-7,64 (M, 3H), 7,13 (M, 1H), 4,88 (M, 2H).

IIpumep 3: N-[[2-¢pTop-6-(TpPUdTOopMeTHI)PeHNT|MeTHI]|-6-THA301-S-nn-3H-

0eH3uMHIa3071-4-KapOoKcaMua

F CF3
N
q ‘ HN
S O
NH
N=/

Cmaouss  1:  N-[[2-Dmop-6-(mpudpmopmemun)ghenunmemunJ-6-muazon-5-un-3-(2-
MPUMEMUACUTUTIMOKCUMEMUT) DEHIUMUOA30N-4-KapOOKcamMUuo

K pacTBopy 6-6pom-N-[[2-dprop-6-(TpudTropmeTin)pernn meTun|-3-(2-
TPUMETHICHITUISTOKCUMETHIT )0eH3NMHUAa301-4-kapObokcamuna, nonydeHHomy B Ilpumepe 1,
Cranus 1, (120 mr, 0,22 mmounb, 1 3xB) B JIM®PA (5 M) nobasnsimu PACly(dppf)-CH,Cl, (51 wmr,
0,04 mmosb, 0,2 skxB), Cul (8 mr, 0,04 mmoinb, 0,2 3xB) u K,CO;5 (61 mr, 0,44 mmonb, 2 3KB.).
Jobassuu TpuOy THI(THA30J-5-1n)cTanHaH (99 mr, 0,26 MMoJIb, 1,2 3KB.) U CMeCh HarpeBaH 10
100 °C B Teuenue Houn.Ocrarok pa3dasisuiu Boaoi (20 mi) u axctparuposain EtOAc (30 mu x
3). OObenuHeHHbIE OpraHUYecKue Ciou cyurru Hag Na,SO4 v ynapuBaiu NMpu MOHMKEHHOM
nasnennn. Ocratok oummanu npenapatuBHoil TCX (AXM:MeOH, 30:1) ¢ mnonyueHuem
ykazaHHoro coenunenus (50 mr, 0,09 mmogb, Beixon 41%). dKX-MC: [M+H]* 551,2.

Cmaous 2: N-[[2-Omop-6-(mpucpmopmemun)perun [memun |-6-muazon-5-un-3H-
OeH3UMUOA30N-4-KapOoKcamuo

Cnenyss wmeronuke Ilpumepa 1, Cramus 3, ¢ wucnonb3oBanueM N-[[2-dTop-6-

(TpudropmeTn)pennn |mermn|-6-Tuazon-5-mn-3-(2-
TPUMETHICHITHIIATOKCUMETH )OeH3NMHIa301-4-kapOokcamuna ykasanHoe coenuHenue (30 wr,
0,069 mmonb, Bbixox 76%) monyuanu B Buge TBepaoro semectsa. JKX-MC: [M+H]* 421,0; 'H
AMP (400 MI'u, IMCO-ds) 6 13,1 (c, 1H), 10,1 (¢, 1H), 9,10 (c, 1H), 8,49 (¢, 1H), 8,36 (c, 1H),
8,08 (m, J=28,0 I', 2H), 7,67-7,63 (M, 3H), 4,88 (c, 2H).

Ipumep 4: N-((1r,4r)-4-(2-MeTOKCHITOKCH)IHKJIOTeKCH)-S-(THA301-5-101)-1 H-

Oenzo[d|umuaazon-7-kapéoxcamuyg

IS
N HN

& |

5 O

NH
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Cmaous l: 5-Bbpom-N-((Ir,4r)-4-(2-memokcusmoxcu)yurnozexcun)-1-((2-
(mpumemuncunun)smoxcu)memun)-1 H-6enszo/dJumuoazon-7-xapooxcamuo

K pactBopy Int-A1 (100 mr, 0,27 mmoins, 1 3kB.), HOBt (44 mr, 0,32 mMmonsb, 1,2 5kB.),
EDC (50 wmr, 0,32 mmonb, 1,2 3kB.) B IM®A (2 mun) nobasnsumu Int-B1 (51 mr, 0,30 mmons, 1,1
9KB.) U cMech nepemermBany rnpu 25°C B Teuenue Houn. Cmech pa3OaBisuin Bomoi (25 M) u
skcrparuposanu EtOAc (20 min x 3). O0benuHeHHBIE OpraHuyuecKkue ciion cymmian Haa Na, SOy u
yIapuBaJIX NPH MOHKEHHOM faBiieHnu. OcraTok ounmany npenapatusHoi TCX (meTponeitHblit
s¢up:EtOAc, 1:1) ¢ monydyenuem ykazanHoro coeauaenus (50 mr, 0,095 mmons, Bexon 35%) B
BUe kopuaHeBoro Macia. JKX-MC: [M+H]* 528.2.

Cmaoua  2:  N-((1r,4r)-4-(2-memorcusmokcu)yuxno2excun)-5-(muazon-3-un)-1-((2-
(mpumemuncunun)smoxcu)memun)-1 H-6enszoldJumuoazon-7-xapooxcamuo

Cnenys meronuke Ilpumepa 3, Cragus 1, ¢ ucnonszoBanueM S-0pom-N-((1r,4r)-4-(2-
METOKCHATOKCH )ITUKJIOTeKCH)- 1 -((2-(Tpumermicummn)atokcu)metin )- | H-6enso[ d Jumuaazon-7-
kapOokcaMHa yKa3aHHOe COeAMHEeHHEe Mojydanu B Buzae macia (25 mr, 0,047 MMoIb, BBIXOJ
50%). XKX-MC: [M+H]* 531,3.

Cmaous 3: N-((1r,4r)-4-(2-Memoxcusmoxcu)yurnoeexcun)-5-(muazon-5-un)-1H-
oenszold[umuoazon-7-xapboxcamuo

Cnenyss wmetonuke Ilpumepa 1, Cragus 3, ¢ wucnoas3oBanuem N-((1r,4r)-4-(2-
METOKCHUITOKCH )LIUKJIOTEKCHIT )-5-(THa301-5-1)- 1 -((2-(TpumeTrncumn)3Tokcu)metun )- 1 H-
6enso[dJumunazon-7-kapbokcaMua yKa3aHHOE B 3arojiOBKE COEAMHEHHE BBIACISUIM B BHIE
sxenroro Teepaoro emectsa (10 mr, 0,025 Mmoib, Beixon 53%). KX-MC: [M+H]* 401,1; 'H
SMP (400 MTI', IMCO-d) 6 13,10 (¢, 1H), 9,79 (n, J=7,6 T'u, 1H), 9,09 (c, 1H), 8,53 (¢, 1H),
8,35 (¢, 1H), 8,08 (c, 1H), 8,03 (c, 1H), 3,90 (c, 1H), 3,53-3,56 (M, 2H), 3,43-3,45 (m, 2H), 3,29-
3,35 (m, 1H), 3,26 (¢, 3H), 1,98-2,02 (m, 4H), 1,29-1,44 (m, 4H).

HDpumep S:  N-(2-Drop-6-(Tpudpropmerni)densun)-S-(1H-umugazon-1-um)-1H-

HHA0JI-7-KapOokcaMujg

HN

N

NH

—

Cmaous 1: Memun 5-itoounoonun-7-kapboxcunam

K nepememmBaemomy pactBopy 1-iiopmupponunus-2,5-nuona (21,2 r, 94,3 mmons, 3
3kB.) B ACN (100 mu) mpu -20 °C mopuusiMu 1oOaBIIsUTM METHIT UHAOJIUH-7-KapOokcuiar (5570
mr, 31,4 mmonb, 1 3kB.). Ilocne ramenust HaCHIEHHBIM pacTBOpoM Na,S,0s3 (20 Mi1) BOIHYIO
dasy skctparupoanmu EtOAc (20 mi x 3). OObenuHeHHbIE OpraHuveckre (hasbl CYyIIHIA HaJ
cyabdarom Harpust u ynapuBand. OCTaTOK OYHMINAIM KOJOHOYHOH Xxpomarorpadueil Ha

cunukarene (nerposetinbiii 3¢gup:EtOAc, 20:1 06/00) ¢ mony4eHHeM yKa3aHHOTO COEIUHEHUS
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(1500 wmr, 4,95 mmonb, Beixon 16%) B Bume OnemHo-kentoro tBepaoro Bemectsa. KX-MC:
[M+H]* 304,0.

Cmaous 2: Memun 5-iioo-1H-unoon-7-kapookcunam

K pactBopy merun S-tionunnonuH-7-kapookcunara (910 mr, 3 Mmodb, 1 3kB.) B TONyOJIE
(16 mi) nobasmstim MnQO, (1357 mr, 15,61 mmons, 5,2 5kB.). Cmech nepemernusanu npu 75°C B
tedeHue 16 gacos. Cmech GuibTpoBa M U QUIBTPAT YHAPUBAIU MPU MOHWKEHHOM JIABJICHUH.
OcTaToK ouMIIAIN KOJIOHOYHOU Xpomarorpadueii Ha cummkarese (rmetposeitasiii 3¢gup:EtOAc,
30:1 06/00) ¢ monyuennem ykazanHoro coeauHenus (540 mr, 1,79 mmonsb, Beixon 60%) B BHOe
onenHo-xkenToro Teepaoro Bemecrsa. KX-MC: [M+H]" 301,9.

Cmaous 3: 5-Hoo-1H-unoon-7-kapbonoeas kucioma

K pacrBopy merun S-ition-1H-unnon-7-kapbokcunara (540 mr, 1,79 mmons, 1 3kB.) B
MeOH (3 M) u TI'® (3 mn) poGasmsuiu NaOH (4,3 mi, 12,9 mmonb, 7,2 3KB.) U CMeCh
nepememmusany npu 25°C B Teuenue 1 yaca. PeakiMoHHy10 cMech ynapuBaiau U nogkucsim 1 M
pactBopom HCI. ITonyueHHble TBepable BeliecTBa cOOMpaiy (PUIBTPOBAHUEM C MOIyYEHHEM
ykazaHHOro coennnenus (467 mr, 1,63 Mmmonb, Bbixon 91%) B Buae 6e10ro TBepIOro BEINECTBaA.
KX-MC: [M+H]* 285,9.

Cmaous 4: N-(2-Omop-6-(mpugpmopmemun)b6ensun)-5-100-1 H-unoon-7-kapboxcamuo

PactBop 5-iion-1H-unnon-7-kapoonosoit kucnotsl (100 mr, 0,35 mmouns, 1 5kB.), [2-pTOp-
6-(TpudTopmermn)dpenm |meranamusa (81 mr, 0,42 mmonb, 1,2 3kB.), AUIIDA (120 mr, 0,91
mMmodb, 2,6 5kB.) 1 HATU (160 wmr, 0,42 mmons, 1,2 3xB.) B IM®A (8 M) nepeMernBaii npu
KOMHATHOM Temreparype B TeueHre 16 yacoB. CMech ymapuBaiu MPH MOHUKEHHOM JIaBJICHHH.
Ocrtatok pasbasisuiu Bomout (30 mut) u skctparuposaan EtOAc (30 mi x 3). OObenuHeHHbIE
opra"uueckue ciou cymuiau Haa Na,SO, u ynmapuBanu npu MOHMKEHHOM naBieHun. OctaTok
ounmanu npenapatuBHoii TCX (merponeiinsiii 3¢up:EtOAc, 3:1 006/00) ¢ mnoayderuem
ykazaHHoro coenunaenus (150 mr, 0,33 Mmounb, Beixon 93%) B BUIEe CepOro TBEPAOTO BEIIECTBA.
KX-MC: [M+H]" 463,0.

Cmaous 5: N-(2-Omop-6-(mpugpmopmemun)bensun)-5-( 1 H-umuoazon-1-un)- 1 H-unoon-
7-Kkapookcamuo

PactBop N-(2-dprop-6-(Tpudropmermn)densun)-S-uon-1H-unnon-7-kapbokcamuna (150
mr, 0,32 mmonb, 1 3kB.), umugazona (66 mr, 0,97 mmoss, 3 3kB.), Cul (13 mr, 0,06 mmonb, 0,2
5kB.) U K;CO; (144 mr, 0,97 mmons, 3 3kB.) B IM®PA (10 mur) nepeMernnBaii Npyu KOMHATHOM
Temneparype B TedeHue 16 yacoB. CMmech ymapuBaJid MpHU MOHIKEHHOM naBieHHd. OcTaTok
pazbasisuu Bomoit (30 mur) u skcrparuposanu EtOAc (30 Mt x 3). OObeAMHEHHBIE OpraHUYeCKHe
cimon cymunn Han Na,SOy W ynmapuBamy Hpu MOHMKEHHOM JaBieHHH. OCTaTOK OYHINAIN
npenapatuBHoi TCX (merponeiinbiii 3¢up:EtOAc, 3:1 006/006) ¢ monyueHHeM yKa3aHHOTO
coenunenus (4,4 mr, 0,01 mmonb, Beixon 3%) B Buae ceporo TBepnoro Bemectsa. XKX-MC:
[M+H]" 403,0; 'H AMP (400 MI'u, CD;0D) 6 9,28 (yw ¢, 1H), 8,09-8,06 (m, 1H), 9,09 (yu c,
1H), 7,85-7,72 (m, 3H), 7,63-7,45 (m, SH), 6,71 (n, J=2,8, 1H), 4,86 (c, 2H).

Ipumep 6: N-((1r,4r)-4-(2-MeTOKCHITOKCH)IHKJIOTeKCH)-S-(THA30-5-101)-1 H-

HHA0JI-7-KapOokcaMujg
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Cmaous l: 5-I00-N-((1r, 4r)-4-(2-memoxcusmoxcu)yuxnoeexcun)-1 H-unoon-7-
Kapbokcamuo

PactBop 5-iion-1H-unnon-7-kapboHoBOi KuCnoThl, nony4yeHHoi B [Ipumepe 5, Craaus 2
(844 wmr, 2,94 mmonb, 1 3kB.), Int-B1 (611 wmr, 3,53 mmouns, 1,2 3kB.), JJUIIDA (1,33 mn, 7,64
MMouib, 2,6 5kB.), HATU (1,34 1, 3,53 mmonb, 1,2 3xB.) B JIM®A (15 mu) nepemeriuBanu npu
KOMHATHOU TeMIieparype B TedeHue 6 dacoB. CMech ymapuBajiy MPU MMOHIKEHHOM JaBJICHUU.
Ocratok paszbasmsuin Bomoit (50 mut) u skctparuposamn EtOAc (3 x 60 mur). OO6benuHeHHbIE
opraHudeckue ciou cymmau Haja Na,SO, v ynapuBaiu Mpu MOHUKEHHOM AaBjeHuu. OctaTok
ouninaau Ha kojoHke (merposeiinbnii 3¢up:EtOAc, 3:1 006/00) ¢ mojydeHueM yKa3aHHOTO
coenunenus (740 mr, 1,67 mmonb, BeIxon 56%) B Bune ceporo TBepaoro Bemectsa. JKX-MC:
[M+H]" 4432

Cmaousn 2: N-((1r,4r)-4-(2-Memoxcusmoxcu)yuxiozexcun)-5-(muazon-5-un)- 1 H-unoon-
7-KapboKcamuo

K cMecH 5-tion-N-((1r,4r)-4-(2-MeTOKCUITOKCH )UUKIIOTEeKCH )- | H-uHI01-7-
kapookcamuaa (50 mr, 0,11 mmons, 1 3kB.), PACl,(dppf), (18,4 mr, 0,02 mmons, 0,2 3kB.), Cul (4,3
mr, 0,02 mmonb, 0,2 5kB.) u K,CO3 (31,2 mr, 0,23 mmois, 2 3kB.) B IM®A (4 mun) nobasisiu
TpuOyTui(THazon-S-wi)cranHan (63 wmr, 0,17 wmmomb, 1,5 5kB.). PeakunmoHHyro cmech
nepememnBamu npu 90°C B Teuenue 16 dacoB B atmocdepe azora. Cmech puiabTpoBaiu u
pasbasisin Bomoiu (100 wmu) u skctparupoBamu EtOAc (3 x 50 wmi). OObenuHEHHbIE
opranuyeckue ciou cymunu Haa Na,SO, u ynapuBanu Npu MOHMKEHHOM faBiieHun. OcTtaTok
ounmanu npenaparueaoii BOXX (0,1% T®A B MeOH/H,0) ¢ monydeHuem yka3aHHOTO
coenunenus (2,3 mr, 0,006 mmonb, Beixon 5,1%) B Bune kentoro TBepaoro Bemectsa. XKX-MC:
[M+H]™ 400,1; H AMP (400 MI'u, IMCO-d;) 6 11,23 (c, 1H), 9,03 (c, 1H), 8,43 (n, J=7,6 I'y,
1H), 8,27 (¢, 1H), 7,99-7,95 (m, 2H), 7,39 (c, 1H), 6,54 (c, 1H), 3,91-3,82 (m, 1H), 3,56-3,54 (m,
2H), 3,44-3,42 (m, 2H), 3,28-3.25 (m, 4H), 2,07-2,04 (M, 2H), 1,95-1,93 (m, 2H), 1,50-1,40 (m,
2H), 1,33-1,26 (m, 2H).

Hpumep 7: 2-(1H-Umupaszon-1-uwi)-N-((1r,4r)-4-(2-MeTOKCHITOKCH ) LIUKJIOT €KCHJT)-

SH-nuppoao|[3,2-d|nupumuann-4-kapéoxkcamug

'\O
: :.. \,./"‘-C/
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Pacteop Int-A2 (23 r, 100 mmoib, 1,0 3kB.), Int-B1 (19,1 r, 110 mmons, 1,1 3xB.), HATU
(57,2 r, 150 mmomnsb, 1,5 skB.) u JUIIDA (32,4 1, 250 mmonb, 2,5 3kB.) B JJM®PA (500 mn)
nepemeinusanu npu 35°C B Teuenue 2 yacos. Peakuuro racunu Bonoi u akcrparuposain EtOAc.
Opranndeckne cinou oOwbenuHsun, cyumian Hajgy NaSO; W ymapuBaiw NpH TOHMKEHHOM
nasinenuu. HeouuineHHbI nOpoaykT ouuianu npenapatuBHoii BOXX ¢ asmrouposanuem
ACN/H,0 ¢ nonyuennem ykasaHHoro coeauaenus (24,8 r, 64 Mmoib, Beixon 64%) B Bune 0eoro
tBepaoro Bemecrsa. JKX-MC: [M+H]* 385,15; 'H AMP (300 MI', IMCO-dg) 6 12,08 (c, 1H),
8,98 (¢, 1H), 8,96-8,89 (m, 1H), 8,23 (c, 1H), 8,03 (T, /4,0 I'ry, 1H), 7,13 (¢, 1H), 6,71 (n, J=3,1
I'n, 1H), 3,99-3,85 (M, 1H), 3,59-3,56 (M, 2H), 3,47-3,42 (M, 2H), 3,33-3,30 (m, 1H), 3,26 (¢, 3H),
2,09-1,99 (m, 2H), 1,91-1,83 (m, 2H), 1,71-1,55 (m, 2H), 1,45-1,21 (m, 2H).

Ipumep 8: S-(1H-Umupazoa-1-unia)-N-((17,4r)-4-(2-MeTOKCHITOKCH ) IUKJIOT €KCHJT)

-1H-uHpaa304-7-kapoéokcamMu

IO
HN

Cmaous 1: Memun 2-amuno-5-1100-3-memunbeHzoam

K pactBopy merun 2-amuHo-3-merunbdensoara (1 r, 6,0 mmonsb, 1,0 3xB.) B ACN (50 M)
nobasmsmn NIS (2,7 r, 12,0 mmonb, 2,0 5KkB.) U CMeCh NEpPEMEIIMBAIM IPU KOMHATHOU
Temneparype B TeueHue | yaca.Cmech ymapuBaid W ouuinain Qudiu-xpomaTorpadueil Ha
cunukarene ¢ amouposanreMm EtOAc B nerponeitnom sdupe (0-30%) ¢ monyueHueM yka3aHHOTO
coenunenus (1,2 r, Beixon 68,1%) B Buze xentoro TBepaoro semecrsa. JKX-MC: [M+H]*292,10.

Cmaous 2: Memun 5-itoo-1H-unoazon-7-kapookcunam

K pactBopy metun 2-amuHo-5-ion-3-merundensoara (1 r, 3,4 mmons, 1,0 5xB.) B CHCl;
(40 mu1) mobasnsm AcyO (807 mr, 7,9 mmonb, 2,3 3kB.) pu 0°C 1 cMech nepeMeInnBaiyd npu
KOMHATHOW TeMmmeparype B TedeHue | uaca. 3aTeM MOCIENOBATEIbHO AOOABISIH mpent-
oytuwiauTput (744 mr, 7,22 mmonsb, 2,1 3kB.) 1 KOAc (100 mr, 1,019 mmons, 0,30 3kB.) mpu 0°C
U CMECh NEepeMEIINBAINA MPU KUIIEHUH C OOPAaTHBIM XOJIONWJIBHUKOM B TedeHue Houu. Cmech
yhnapuBaJid W ouuiianu Quodui-xpoMarorpadueid Ha cunukarene ¢ smoupoBaHuem JIXM B
nerponeitHoM 3¢pupe (0-30%) ¢ monyueHnem ykazanHoro coenunaenus (0,8 r, Bexon 77,1%) B
BUJIE JKEJITOro TBepaoro Bemectra. XKX-MC: [M+H]* 303,00.

Cmaous 3: 5-Hooo-1-((2-(mpumemuncunin)smoxcu)memun)-1 H-unoazon-7-kap6onosas
Kucioma

K pactBopy merun S-tion-1H-unnazon-7-kapookcumnara (600 mr, 1,99 mmons, 1,0 3kB.) B
JIM®A (10 mn) nocnenosatenbro qodasisuii NaH (79,4 mr, 1,99 mmors, 1,0 3kB., 60%) u SEMCI
(331,2 mr, 1,99 mmons, 1,0 3xB) ipu 0°C u cMech epeMeInBaIu P KOMHATHOH TeMIepaType
B TeueHue | daca. Peakimonnyro cMmech racuiv Bogoi (10 mut). BogHsiil ciioit skcTparuposaiu

EtOAc (3 x 50 mi).Opraanueckue ciion 0ObeAUHSIH, TPOMBIBATIH COJIEBBIM pacTBOpoM (20 mu)
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u cyumum Hax Nap,SO,. Ilocne ymapuBaHMS HEOUMINEHHBIH MPOAYKT OUYMINAIH  (PIIdII-
xpoMatorpadueit Ha cunukarene ¢ smoupoBanuemM EtOAc B merponeiinom s¢upe (0-100%) ¢
NOJIyYeHHeM yka3aHHOro coeanneHus (300 mr, Beixon 36,1%) B Buze xentoro macna. XKX-MC:
[M+H]" 419,02.

Cmaous 4: 5-I100-N-~((1r, 4r)-4-(2-memoxcusmoxcu)yuxnoeexcun)-1((2-
(mpumemuncunun)smokcu)memun)-1 H-unoason-7-xapbokcamuo

Cwmech 5-tion-1-((2-(TpuMeTHICHIINIT )3 TOKCH )MeTHIT)- | H-1Ha3011-7-kapOOHOBOH
kucaothl, (280 mr, 0,67 mmoib, 1,0 5kB.), Int-B1 (231,9 mr, 1,34 mmous, 2,0 5kB.), HATU (509,0
mr, 1,34 mmonb, 2,0 3xB.) u AUIIDA (259,5 mr, 2,01 mmonsb, 3,0 3xB.) B IM®PA (5 M)
nepeMeIuBaIy pu KOMHATHOH TeMnepaType B TedeHue Houn. CMech yrmapuBalud U OYMINAIN
¢dmm-xpomarorpadueit Ha cunukarese ¢ amonposanueM MeOH B JIXM (0-10%) ¢ monyueHuem
ykazaHHoro coenuHenusi (160 wmr, Bbxon 41,7%) B Buge sxenroro macia. KX-MC: [M+H]*
574,15.

Cmaous 5: 5-(1H-umuoazon-1-un)-N-((1r,4r)-4-(2-memoxcusmoxcu)yuxioeexcun)-1-((2-
(mpumemuincunui)smoxcu)memui)- | H-unoazon-7-kapboxcamuo

B armocgepe azora cmecw S-iion-N-((17,4r)-4-(2-meTokcHITOKCUIMKIIOreKcH)-1((2-
TPUMETHJICHIINI )3TOKCH )MeT)- | H-unnas3on-7-kapookcamuna (140 mr, 0,25 mmons, 1,0 3kB.),
CsyCO; (159,1 wmr, 0,49 mmoib, 2,0 5kB.), 1,10-penantponuna (132 mr, 0,73 mmons, 3,0 5kB.) u
1H-umunazona (99,7 mr, 1,47 mmons, 6,0 5xB) B nuokcane (10 mut) nepemernuBanu npu 120°C B
teueHne Houu. Cmech ymapuBanu W ouumanu (udim-xpomatorpadueil Ha CHIIHKareie C
smounpoBanueM MeOH B JIXM (0-10%) ¢ mony4eHueM ykazaHHOTO coenuHeHus (40 Mr, BBIXOA
31,9%) B Buze sxentoro Macia. XKX-MC: [M+H]* 514,30.

Cmaous 6: 5-(1H-umuoazon-1-un)-N-((1r,4r)-4-(2-memokcusmoxcu)yuxnoeexcun)-1 H-
UHOA30./1-7-KAPOOKCAMUO

K pactBopy 5-(1H-umunazon-1-un)-N-((17,4r)-4-(2-meTOKCHI TOKCH )LUKIIOTeKCH )- 1 -((2-
(TpuMeTHICHIII )3 TOKCH )MeTHN)- | H-uHnazon-7-kapookcamuna (35 mr, 0,068 mmonb, 1,0 5kB.) B
JAXM (1 min) noGasmsimn TPA (3 mu) 1 cMech nepeMeInuBaid IPpU KOMHATHOH TeMIiepaType B
tedeHue 2 yacoB. Cmech nosoaunu 10 pH 8-9 ¢ momompso 7 M ammuaka B meraHone. Cmech
ynapuBaJv U ouuinaiu Gusn-xpomarorpadueii Ha cuukarene ¢ smouposanreM MeOH B JIXM
(0-10%) ¢ nonyuenuem ykasaHHoro coenuHenusi (15,3 mr, Beixox 57,4%) B BHIOE CEpOBATOrO
tBepaoro semectsa. JKX-MC: [M+H]* 384,20. 'H SIMP (400 MI', IMCO-dj) 6 13,26 (c, 1H),
8,52 (n, J/=7,6 T'y, 1H), 8,24 (1, J=1,1 'y, 1H), 8,22 (¢, 1H), 8,18 (1, /=1,9T'yy, 1H), 8,13 (1, J=2,0
I'n, 1H), 7,77 (1, J=1,3 I'y, 1H), 7,15 (1, J=1,1 I'y, 1H), 3,94-3,81 (m, 1H), 3,56 (an, J=5,9, 3,8
I'n, 2H), 3,44 (an, J=5,9, 3,8 ', 2H), 3,31-3,28 (M, 1H), 3,26 (¢, 3H), 2,07 (n, /=12,1 I'y, 2H),
1,97 (n, J/=12,6 I'n, 2H), 1,43 (x, /=11,8 I'y, 2H), 1,28 (x, J=11,2, 10,7 I'y, 2H).

Ipumep 9: 5-(1H-umupazou-1-ua)-N-((1r,4r)-4-(2-MeTOKCHITOKCH ) IHKJIOT€KCH.T)

-2-metna-1H-unnoa-7-kapookcamun
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Cmaous 1: 1-(3-bpom-4-numpochenun)-1H-umuoazon

PactBop 2-6pom-4-¢drop-1-aurpodensona (1000 mr, 4,55 mmons, 1,0 5kB.), 1 /-umMmugazona
(340 wmr, 5,00 mmomsb, 1,1 3kB.) u K,CO;5 (949 wmr, 6,82 mmons, 1,5 3xB.) B JIMPA (12 M)
nepememusanu rpu 110°C B Teuenue 2,5 yacos. Peakiuro racunu Bonoit (20 mu). [TonyueHHbIi
pactBop skcrparupoBaniu 3%30 mn EtOAc. Opranudeckue cjaou CyWIWwid Haja Oe3BOAHBIM
cyab(aToM HATpUs U yrnapuBajiu 1o BakyyMoM. OCTaTOK HAHOCHUJIM Ha KOJIOHKY CHJIMKAaress u
samouposanu EtOAc/nerponeiinbiii a¢gup (3:2) ¢ nojayueHneM ykazaHHoro coenunenus (990 wmr,
BbIxof 81%) B Buae xenroro Teepaoro Beuectsa. XKX-MC: [M+H]" 268,00.

Cmaous 2: 7-bpom-5-(1H-umuoazon-1-un)-2-memun-1H-unoon

B armocdepe asora k pactBopy 1-(3-6pom-4-uurpodenmn)-1H-nmunazona (500 mr, 1,87
mMonb, 1,0 3kB.) B TT'® (10 mu) mpu -40°C nobasisimu 0,5 M nporn-1-eH-2-unmarauiiopomun (15
mi, 7,46 mMmodb, 4,0 5kB). ITonyuenHslit pactBop nepememusanu npu -40°C B TeueHue eme |
yaca. Peakiuio racuiu HachlleHHbIM BOnHbIM pactBopom NH,Cl. TlonydeHHblii pacTBOp
skcTparuposanu 3x30 mu EtOAc, u opranndeckue cjou 0ObeAMHSIN U CY LIHIN HaJ O€3BOIHBIM
cyiabdarom Hatpus. Ilocne ymapuBaHMsi OCTATOK HAHOCHIJIM HAa KOJIOHKY CHJIMKAress ¢
samoupoBanueM EtOAc/metponetinbiit 3¢up (1:4) ¢ moaydeHrneMm ykasaHHOTO coenunenus (220
Mr, 42,7%) B BUIIe CBETJIO-3KEATOrO TBepaoro Bemectsa. XKX-MC: [M+H]* 276,05.

Cmaous 3: 5-(1H-Hmuoazon-1-un)-N-((1r,4r)-4-(2-memokcusmoxcu) yuxnoeexcin)-2-
memun-1 H-unoon-7-xapbokcamuo

PactBop 7-0pom-5-(1H-umunazon-1-mn)-2-metwn-1H-uanona (200 mr, 0,72 mmons, 1,0
3kB.), Int-B1 (502 wmr, 2,9 mmons, 4,0 5kB), TOA (146,6 wmr, 1,45 mmons, 2,0 3xkB) u Pd(dppf)Cl,
(53 wmr, 0,072 mmons, 0,1 3kB) B IMCO (2 min) nepememuBanu npu 90°C B TeueHne 6 4acoB B
atmocpepe CO (2 arm). PeakumoHHyr cMmech racwiu Bomou. [lonydeHHBIH pacTBOP
skcrparupoanu 3x30 mn EtOAc. Opranundeckue ciiow Cymmin Han Oe3BOAHBIM CyJib(aToMm
HATPUS U YIIAPUBAIH 101 BakyyMoM. Heounmennslii nmpoaykt (80 Mr) ounimanu npenapaTuBHON
B2XX ¢ samonposanuem ACN/H,0 ¢ nonyuenuem ykaszanHoro coenuaenus (20 mr, 7%) B Buzae
6enoro TBepaoro Bemectsa. JKX-MC: [M+H]" 397,20. 'H AIMP (400 MI', JIMCO-d;) & 11,08
(c, 1H), 8,35 (m, J=7,7 I'u, 1H), 8,17 (¢, 1H), 7,75 (n, J=10,7 I'y, 2H), 7,70 (c, 1H), 7,12 (c, 1H),
6,25 (¢, 1H), 3,87 (mn, J=7,7, 4,0 I'u, 1H), 3,58-3,53 (m, 2H), 3,46-3,41 (m, 2H), 3,30~3,28 (M,
1H), 3,25 (¢, 3H), 2,44 (¢, 3H), 2,06 (n, J/=12,2 T'y, 2H), 1,95 (&, /=12,6 'y, 2H), 1,42 (x, J~=11,8
I'n, 2H), 1,26 (x, J/=11,8 'y, 2H).

Hpumep 10: S-(1H-umuaaszon-1-uwi)-N-((1r,4r)-4-(2-MeTOKCHITOKCH ) LIUKJIOT €KCHJT)-

1H-nuppoJio[3,2-b]nupuaun-7-kapdokcamua
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Cmaous 1: 2-(1H-umuoaszon-1-un)-5-numponupuoun-4-amun

PactBop 2-xnop-5-aurponupuans-4-amusa (2,5 r, 14,4 mmons, 1 3kB.), 1H-uMugasona
(1,96 1, 28,81 mmoumb, 2 3kB.) u KyCOs (3,98 1, 28,81 mmonb, 2 5kB.) B JIM®PA (10 mn)
nepememusany npu 100°C B Teuenue 2 yacos. [lonydeHHbI pacTBOp racuiu BOAOH U TBEpAbIE
BellecTBa cobupanu (puUIbTpOBaHHEM C TOJYyYEHHEM YyKa3aHHOro coeauHeHus (3 r) B BHUIE
JXKenToro HeounieHHoro Teepaoro Bemectsa. KX-MC (ESI, m/z): 206,18 [M+H]".

Cmaous 2: 4-bpom-2-(1H-umuoaszon-1-un)-5-numponupuoun

K pactopy 2-(1H-umunazomn-1-un)-5-aurponupunns-4-amuna (3 r, 14,62 mmors, 1 5kB.)
u CuBr, (4,9 1, 21,93 mmoisb, 1,5 3xB.) B CH;CN (10 mut) noGaemnsiim uzoneHTWHUTPUT (2,57 T,
21,93 mmons, 1,5 3kB.). Ilony4uenssiit pactBop nepememusanu npu 65°C B TeueHue 1 yaca.
ITony4eHHy0 cMeCh yrnapuBaiu U HEOUYHIIEHHBIH nponykt ounanu C18 obparmenHo-hazoBoi
xpomarorpadueti ¢ smoupoanuem HyO/CH;CN ¢ nony4yenuem ykasaHHoro coeaunenus (1,6 r,
40,6%) B Bune skenroro TBepaoro Beuiectsa. XKX-MC (ESI, m/z): 269,06 [M+H]".

Cmaous 3: 7-bpom-5-(1H-umuoaszon-1-un)-1H-nuppono( 3, 2-b Jnupuoun

B atmocdepe aszora k pactBopy 4-0pom-2-(1H-umunazon-1-un)-S-uutponupuausa (1,6 r,
5,95 mmounb, 1,0 3xB.) B TT'® (10 M) mpu -78°C nobasisuin 1 M Bununmarauiiopomun (23,8 mu,
23,79 mmoub, 4,0 5KB.) M MOJYYEHHBIH pacTBOp mepementnBanu npu -78°C B TeyeHHe 2 4acos.
[TonyueHHBIH pacTBOp racwiM HachleHHbIM BogHbIM pactBopoM NH,Cl. ITocne ynapuBanwust
HEOUMIIEHHbI MPOAYKT HAHOCWJIM HAa  KOJOHKY CWJIMKarelss C  3JIOHPOBAHHEM
EtOAc/nerponeitnbiii 3dup (45/55) ¢ nonydyenrem ykazannoro coenunenus (180 mr, 11,5%) B
Buze skearoro Teepaoro Bemectsa. XKX-MC (ESI, m/z): 263,10 [M+H]".

Cmaous 4: Memun 5-(1H-umuoazon-1-un)-1H-nuppono[3, 2-b [nupuoun-7-kapbokcunam

B armochepe ™moHOoOKcuma yriepoma pactBop 7-Opom-5-(1H-umupnazon-1-wn)-1H-
nuppodo[3,2-bnupununa (180 mr, 0,68 mmomns, 1,0 3kB.), Pd (dppf)Cl, (100,1 wmr, 0,14 mmons,
0,2 5xB) u TDOA (276,9 wmr, 2,74 mmons, 4,0 3x8) B MeOH (10 mu) nepemernusamu npu 70°C B
TedeHne 2 4acoB. [lonyueHHYI0 CMeCh YMapHBaJM MOA BAKYYMOM M HEOUYHINEHHBIH MPOIYKT
ounmanu C18 obpamenno-dazosoit xpomartorpadueit ¢ smoupoBanuem CH;CN/H,O ¢
noJiyueHueM ykasaHHoro coequHeHust (S0 mr, 30%) B BHIE JKEITOro TBEpAOro BemecTBa. KX-
MC (ESI, m/z): 243,24 [M+H]".

Cmaous 5: 5-(1H-Hmuoazon-1-un)-1H-nupponof 3, 2-b [nupuoun-7-kapbonosas kucioma

K pactBopy metun 5-(1H-umunazon-1-un)-1H-nuppono[3,2-bnupunun-7-kapbokcunara
(30 wmr, 0,12 mmonsb, 1,0 3xB.) B MeOH/H,0 (1 Mu1/0,2 mut) nobagmnsiin NaOH (9,9 wmr, 0,25 Mmoub,
2,0 3KB.) ¥ MOy YEHHBIH paCTBOP NEpEMEIINBAIIN IPH KOMHATHON TeMIeparype B TeueHue 1 Jaca.

ITonydyenHyo cMech ymapuBajJd IOJ BaKyyMOM M HeOUMILIeHHbIH npoaykr ouumanu C18
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obOpamenHo-a3oBoii  xpomatorpadueir ¢ amoupoBanuem CH;CN/H,O ¢ monyueHuem
ykazaHHoro coenuneHus (10 mr, 35%) B Buzne sxenroro TBepaoro Bemectsa. KX-MC (ESI, m/z):
229,21 [M+H]*.

Cmaous 6: 5-(1H-umuoazon-1-un)-N-((Ir,4r)-4-(2-memokcusmoxcu)yurnozexcun)-1 H-
nuppono[3, 2-b [nupuoun-7-kapboxcamuo

PactBop 5-(1H-umunazon-1-un)-1H-nuppono[3,2-b|nupunun-7-kapOOHOBOH  KHUCIOTHI
(15 mr, 0,066 mmoib, 1 3kB.), Int-B1 (11,4 mr, 0,066 mmouns, 1 3kB.), HATU (25 mr, 0,066 MMoUIb,
1,0 sxB.) u JUIIDA (17 wmr, 0,13 mmons, 2,0 3xB.) B JIMPA (1 mi) mepeMemmBanu Ipu
KOMHATHOW Temriepatype B TeueHue | uaca. [lonmydenHyro cmech ounmmanu C18 oOparmenHo-
¢daszoBoit xpomarorpadueit ¢ smoupoBannem CH3;CN/H,O ¢ monydeHueM yKa3aHHOTO
coenunenusi (5 mr, 20%) B Bune Genoro TBepaoro Bemectsa. JKX-MC: 384,25 [M+H]*. 'H SIMP
(400 MI', CD30D-d}) 6 8,52 (n, J=1,3 I', 1H), 7,94 (n, /=1,4 I'y, 1H), 7,83 (c, 1H), 7,74 (7,
J=3,3 T, 1H), 7,19 (1, J= 1,2 I'y, 1H), 6,69 (n, J=3,3 I'y, 1H), 4,02-3,98 (m, 1H), 3,70-3,61 (m,
2H), 3,59 -3,51 (m, 2H), 3,46-3,38 (M, 4H), 2,21-2,08 (m, 4H), 1,59-1,34 (™, 4H).

Hpumep 11: N-(2-@Dr1op-6-(TpudTOpMETHI)0EH3NI)-2-MeTIHI-S-(THA30I-5-10)-1 H-

HHI0J-7-KapioKcaMua

F CFs

NH

Cmaous 1: Memun 5-0pom-2-memun-1H-unoon-7-kapooxcunam

B aTmocdepe a3ora k pactBopy Metmi S-Opom-2-autpodensoara (1 r, 3,85 mmounb, 1 5kB.)
B TI'® (15 mu) nobasnsm mpon-1-eH-2-unmarauiopomun (2,23 r, 15,38 mmons, 4,0 3kB.) u
MOJIyueHHBI pacTBOop mnepemMemuBanu mpu -50°C B TeueHue 2 dyacos. PacTBop racunu
HacbIeHHbIM BoAHBIM pacTBopoM NH,Cl u skcrparuposanu 3 x 30 ma EtOAc. Opranuueckue
CJION OOBEOMHSIIN, CYyIIUIN Hal Oe3BOAHBIM CyJb(pATOM HATPUsl U YIAPUBAIHM IO BaKyyMOM.
HeounmenHslii OpOAYKT HAHOCWIM HA  KOJOHKY CHJIMKAarens C  3JIIOMPOBAaHHEM
EtOAc/nerponeiinbiii 3¢up ¢ nmojdydeHueM ykaszaHHoro coemuuenus (160 mr, Bexox 15,1%) B
Buze skearoro Teepaoro Bemectsa. XKX-MC (ESI, m/z): 268,00 [M+H]".

Cmaous 2: Memun 2-memun-5-(muazon-5-un)- 1 H-unoon-7-xapooxcunam

B armocdepe azora x pactBopy MeTmi S-Opom-2-metwi- 1 H-unnon-7-kapbokcmnara (70
mr, 0,26 mmonb, 1,0 3xB.), Pd(dppf)Cl, (76 mr, 0,10 mmoms, 0,4 3xB), Cul (15 mr, 0,078 Mmoub,
0,3 sxB) U Na,CO; (55 wr, 0,52 mmonb, 2,0 3xB) B JIM®PA (4 M) nobasmsum B 5-(4,4,5,5-
teTpameTri-1,3,2-nuokcaboponan-2-wmytnazon (110 wmr, 0,52 mmons, 2,0 3kB.). PactBop
nepememnBanu npu 80°C B TeueHue 2 yacos. PactBop racunu H,O. Tepable BelnecTsa

or¢unsTpoBbiBasn. [lonydyennyro cmech skctparuposanu 3x10 mi EtOAc. Opranndeckue ciou
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O0BenUHsIM, CYyIIMIN Haj Oe3BOAHBIM CyJib(aTOM HATPUS U YNAPUBAIM TOJ BaKyyMOM.
Heounmenneriii npoaykt ounianu C18 oOpammenHo-$azoBoit xpomartorpadueii ¢ 3 1-0upoBaHuEM
H,0/CH;CN c¢ nony4yennem ykazaHHoro coenuHerus (30 mr, Berxon 42%) B BUAE KOPUIHEBOTO
tBepaoro BemectBa. JKX-MC (ESI, m/z): 273,32 [M+H]".

Cmaous 3: 2-Memun-5-(muazon-5-un)-1 H-unoon-7-kapoonosas xucioma

K pacrBopy merun 2-metmn-5-(tuazon-5-un)-1H-unoon-7-xkapbokcunara (30 mr, 0,11
mMmoub, 1 3kB.) B TT®/H,O (2 mi/0,4 M) nobaensiim NaOH (9 wmr, 0,22 mmons, 2,0 3kB.).
IlonyueHHblli pacTBOp NEPEMELIMBAINA INPU KOMHATHOW TEMIIEpaType B TEeUe€HHE O 4YacosB.
3nauenne pH nosonumu no 4 2 M HCI. Teepable BemecTBa OTGUIBTPOBBIBAIN C MOJNyYEHHEM
yKa3zaHHOro coenuHeHus (22 mr, Beixof 77%) B BUae KOpUIHEBOTO TBepaoro Bemectsa. KX-MC
(ESI, m/z): 259,30 [M+H]".

Cmaous  4:  N-(2-¢pmop-6-(mpugpmopmemun)oensun)-2-wemun-5-(muazon-5-un)-1H-
UHOOJ-7-KapboKcamuo

PactBop 2-merun-5-(trazon-5-wun)-1H-unnon-7-kapboHoBoii  kucaorsl (22 mr, 0,085
MMOJib, 1 3kB.), (2-pTop-6-(TpudTopmernn)dpenmn)meranamuna (19,7 mr, 0,10 mmosb, 2,0 3kB.),
HATU (32,4 mr, 0,085 mmonb, 1,0 3xB.) u JJUIIDA (22,0 mr, 0,17 mmous, 2,0 3kB.) B JIMDA (3
MJI) TIepeMeLINBaI P KOMHATHOH Temmieparype B Teduerne 40 munyT. ITonmy4eHHsIi pacTBOp
racunu H,O u sxcrparuposanu 3x10 mu EtOAc. Oprannueckue cion 00beIUHSIN, CYIININ Hal
6e3BOIHBIM CyJIb(ATOM HATPHUS M YIAPUBAIN MOA BaKyyMoM. HeounIeHHbIH NpOoayKT OYHIIAIIH
C18 oOpammenHo-pa3oBoii xpomatorpadueit ¢ smoupoBanuneM H,O/CH;CN ¢ monydyeHnem
ykazaHHoro coenunenus (11,8 mr, Bbixon 32%) B Buze 6enoro TBepaoro Bernectsa. JKX-MC (ESI,
m/z): 434,00 [M+H]+. 'H AMP (300 MTI'u, JIMCO-dy) & 11,10 (¢, 1H), 8,89 (n, /=0,8 I';, 2H),
8,11 (n, /0,8 T'y, 1H), 7,91-7,81 (m, 2H), 7,69-7,54 (m, 3H), 7,50 (T, J=9,0 I';, 1H), 4,87 (m, 2H),
2,51 (c, 3H).

Hpumep 12: S5-(1H-Umupazon-1-ui)-N-((1r,4r)-4-(2-MeTOKCHITOKCH ) LIUKJIOT €KCHJT)-

1H-nuppoJio[2,3-c|nupuann-7-kapéokcamug

Ly~
HM

Cmaous 1: 6-(1H-Hmuoazon-1-un)-3-numponupuoun-2-amun

PactBop 6-x510p-3-HUTpOomupununn-2-amuHa (10,0 r, 57,8 mmouns, 1,0 3kB.), K,CO;5 (16,0 T,
115,6 mmonb, 2,0 3kB.) u 1H-umunazona (11,3 r, 173,4 mwmons, 3,0 3xB.) B HMII (100 mu)
nepememnBanu npu 80°C B TeueHue 5 yacos. Peakimonnyro cmech pazdasisun 1000 M BOZEL,
TBEPJIbIE BEIECTBA COOMpaH PUIBTPOBAHHEM C MOJYYEHHEM yKazaHHOro coenuHeHus (12 r) B
BUJIE CBETJIO-KOPHYHEBOTO HeouutneHHoro teepaoro BemectBa. XKX-MC (ESI, m/z): 206,18
[M+H]".

Cmaous 2: 2-bpom-6-( 1 H-umuoaszon-1-un)-3-numponupuoun
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K pactBopy 6-(1H-umunazomn-1-nmn)-3-aurponupunns-2-amusa (8 r, 39,0 mmons, 1,0 5kB.)
u CuBr, (13,1 r, 58,5 mmons, 1,5 3xB.) B CH3;CN (100 mut) noGasisuin u30neHTWIHATPUT (6,8 T,
58,5 mmoumb, 1,5 3kB.). I[Tonyuennslii pacTBop nepemermnsanu npu 65°C B TedeHue 12 gacos.
IMony4yeHHbIli pacTBOpP TracWiM BOIOW W TBEPAbIE Bel[eCTBA coOMpanu (PUIBTPOBAHHEM.
Heounmenneiii npoaykt nononHutensHo ounmmanu C18 obpamenHo-(as3oBoii xpomaTorpadueit
¢ samoupoBanueM H,O/CH;CN ¢ nmonyuennem ykaszaHHoro coenuHenus (2,4 r, 13,9%) B Bune
cBeTio-kenrToro TBepaoro Bemectsa. JKX-MC (ESI, m/z): 269,06 [M+H]".

Cmaousa 3: 7-opom-5-(1H-umuoason-1-un)-1 H-nupponof 2, 3-c [nupuoun

B aTtmocepe azora k pactBopy 2-0pom-6-(1H-umunazon-1-nn)-3-aurponupuansa (1,2 r,
4,46 mmons, 1 3xB.) B TT'® (50 M) npu -60°C nobasnsnu B Opom(3Termwn)marauii (15,6 mi, 15,60
MMOJIb, 3,5 5KB) U MOJYYEHHBIH PACTBOP NEPEMEIINBAIN MPH 3TOH TeMIlepaType B TeueHHe 3
gacoB. [lonmydeHHBI pacTBOp TacWiIM HachIleHHBIM BoaHbIM pactBopom NH,Cl u
skcrparuposasu 3 X 100 mu EtOAc. Oprannueckue cyion o0beauHsu U npoMbiBain 1x100 mu
COJIEBOTO PACTBOPA, CYLIMJIM HaJ O€3BOTHBIM CYJIb()AaTOM HATPUS U YHAPUBAIHU MO BAKYYMOM.
Heoummenneiit nponykt ouninanu C18 obpammeHHo-(pa30Boit xpomarorpadueii ¢ 3IF0HPOBaHIEM
H,0/CH;CN ¢ nony4yenuem ykazanHoro coenunenus (80 mr, 6%) B BUae KOPUYHEBOT'O TBEPIOTO
Bemecta. JKX-MC (ESI, m/z): 263,10 [M+H]".

Cmaous 4: memun 5-(1H-umuoazon-1-un)-1H-nuppono/2, 3-c [nupuoun-7-kapookcunam

B armocdepe monookcunma yriepoma pactBop 7-Opom-5-(1H-ummpason-1-wmn)-1H-
nupposo[2,3-cJnupuauna (170 mr, 0,65 mmons, 1,0 3kxB.), TOA (192 mr, 1,9 mmoib, 2,9 3kB) u
Pd(dppf)Cl, (46 mr, 0,063 mmomsb, 0,10 3xB) B CH30H (10 mu) nepemermBanu npu 70°C B
teueHue 12 yacos. [TonyyeHHYIO CMeCh yNapuBaiH MOA BAaKyyMOM M HEOYMIICHHBIH MPOIYKT
HAHOCWJIM HAa KOJIOHKY C Cuiukareinem c¢ sioupoBanueM EtOAc/merponeiinbiii a¢gup ¢
NOJIyYeHUEM YKa3aHHOTo coenuHeHus (60 mr, 38%) B BHIE KOPUUHEBOTO TBEPIOTO BELIECTBA.
KX-MC (ESI, m/z): 243,24 [M+H]".

Cmaous 5: 5-(1H-umuoason-1-un)-1H-nuppono[ 2, 3-c [nupuoun-7-kapbonosas kucioma

K pactBopy merun S5-(1H-umunazon-1-wun)-1H-muppono[2,3-cnupunun-7-kapOokcunara
(60 mr, 0,25 mmounb, 1,0 3xB.) B MeOH/H,0 (5,0 mu/1 mit) nodasnsimun NaOH (29,7 mr, 0,74 MMoub,
3,0 5kB.). ITony4eHHBIH PacTBOP MEPEMELIMBAIN MMPH KOMHATHOW TemIiepatype B TeueHue 40
muHyT. [loydeHHsbiii pacTBOp pa3dasisuy 3 mut Boabl. 3HaueHue pH qaHHOTO pacTBOpa TOBOAWIN
1o 4 ¢ momomsto HCI (1 monw/). TBepable BemecTsa coOupany GUIBTPOBAHUEM C MOy YEHHEM
ykazaHHOro coeauHenwus (34 mr, 60%) B BHIE CBETNIO-KeNTOro TBepaoro Bemectna. KX-MC
(ESIL, m/z): 229,21 [M+H]".

Cmaous 6: 5-(1H-umuoazon-1-un)-N-((Ir,4r)-4-(2-memoxcusmoxcu)yuxnozexcun)-1 H-
nuppono[2, 3-c [nupuoun-7-kapooxcamuo

Pacteop 5-(1H-umupazon-1-nmn)-1H-muppono[2,3-c|nupuanH-7-kapOOHOBOH  KHUCIIOTHI
(35 mr, 0,15 mmoib, 1,0 3xB.), Int-B1 (32 wmr, 0,18 mmons, 1,2 3kB.), HATU (58 wmr, 0,15 Mmoub,
1,0 sxB.) u JUIIDA (39,6 wmr, 0,31 mmonb, 2,0 5kB.) B JIMPA (5 M) nepememinBaiyd mnpu
KOMHaTHONW Temneparype B TedeHue 40 wmunHyT. IlomydenHyro cmecp racuiaud BOJAOM U

skctparupoanu 3x10 mn EtOAc. Opranndeckue cjiiou OOBEAWHSUIH, CYIIUIN Hall O€3BOJHBIM
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cysnb(aToM HaTpusi M yHapuBajiM IMOA BakyyMoMm. Heouwmnennsiéi mponykt ouumanu C18
obOpamenHo-a3oBoii  xpomatorpadueir ¢ amoupoBanuem H,O/CH;CN ¢ monyueHuem
ykazaHHoro coenuHenus (13 mr, 23%) B Buzne Oenoro tBepaoro semectsa. JKX-MC (ESIL, m/z):
384,20 [M+H]+. 'H AMP (300 MI'y, Meranon-dy) 6 8,71 (n, J=1,4 T'y, 1H), 8,02-7,99 (m, 2H),
7,71 (nn, J=3,1, 1,2 T'y, 1H), 7,17 (m, J=1,5 I'n, 1H), 6,71 (an, J=3,2, 1,2 'y, 1H), 4,08-3,97 (M,
1H), 3,74-3,62 (m, 2H), 3,60-3,51 (M, 2H), 3,44-3,36 (M, 4H), 2,27-1,94 (m, 4H), 1,73-1,54 (m,
2H), 1,52-1,26 (m, 2H).

Hpumep 13: N-((1r,4r)-4-(2-MeTOKCHITOKCH)IHKJIOT €KCHJI)-2-MeTHJI-S-(THA30.1-5-

un)-1H-6en3o[d|umuaazon-7-kapookcamu
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Cmaous 1: Memun 2-amuno-5-itoo-3-numpobenzoam

PactBop Metun 2-amuHo-3-Hurpodensoata (4,0 r, 20,39 mmons, 1,0 5xB.) u NIS (6,88 T,
30,59 mmonb, 1,5 5kB.) B ACOH (60 M) mepemernuBaiu Mpu KOMHATHOH TeMIepaType B TEYeHUE
2 yacoB. 3aTeM pEeaKIMOHHYI0 CMeCh TaCHJIM HACBIIEHHBIM BOAHBIM DPAacTBOPOM CyJib(ura
Hatpus. 3HaueHne pH nmaHHOrO pacTBOpa AOBOAMIM A0 8 HACBHIIIEHHBIM BOIHBIM PAaCTBOPOM
ruapokapOoHaTa Hatpus. TBepnable BemecTBa coOupanu (QUIBTPOBAHHUEM C TMOJYYCHHEM
yKazaHHOro coeauneHusi (6 r, 91%) B Buge sxenroro Teepaoro Bemectsa. XKX-MC (ESI, m/z):
323 [M+H]".

Cmaous 2: Memun 2, 3-Oouamuno-5-uoobdenzoam

PactBop MeTun-2-amuHO-5-Hon-3-autpodbenszoara (6,0 r, 18,63 mmons, 1,0 3xB.), Fe (1,6
r, 27,95 mmoub, 1,50 skB.) u HyO (50 M) B EtOH (200 M) nepemermnBanu npu 80°C B TeueHue
25 wmunyT. HepactBopumble TBepable BewmecTBa OT(GuIbTpoBBIBANIH. lloNydeHHYIO CMech
yHapuBaIM M HEOYHIICHHBbIH MPOAYKT HAHOCHJIM HAa KOJIOHKY CHJIMKAreys C 3JIFOMPOBAHUEM
EtOAc/nerponeiinsii 3¢ up ¢ IOIy4eHHEM YKa3aHHOTO coennHenus (4,2 T, 77%) B BHIE KPaCHOTO
tBepaoro Bemectra. JKX-MC (ESI, m/z): 293,0 [M+H]*.

Cmaous 3: Memun 5-ito0-2-memun- 1 H-6en3o[d Jumuoazon-7-kapooxcunram

PactBop merun 2,3-nuamuHo-5-tionOensoata (4,2 r, 14,38 mmons, 1,0 skB.), 1,1,1-
tpusTokcmyTana (7,0 r, 43,14 mmons, 3,0 3xB.) u H,SO, (139,6 mr, 1,44 mmons, 0,10 3kB.) B
MeOH (15 mu) nepemerinBany npu KOMHATHOH TeMmrieparype B TedeHne 2 4acoB. [lonydeHHyro
cMech ymnapuBaiud. HeouMIneHHbI MPOAYKT HAHOCWIM HAa KOJIOHKY C CHJIMKAareieM C
smonposanreM EtOAc/nerponeiinsiii 3¢gup. HeounieHHbIH NPOAYKT JOMOIHUTENBHO OUUIIAIIH
C18 obpamenno-da3osoii xpomarorpadueii ¢ smoupoBannem H,O/CH;CN ¢ mnonyueHuem
yKkaszaHHoOro coenuHenus (2,23 r, 49%) B Bune 6enoro tBepnoro Bemecrsa. XKX-MC (ESI, m/z):
317,0 [M+H]".

Cmaousa 4: Metun-2-memun-5-(muazon-5-un)-1H-6en3o[d[umuoason-7-kapookcunram
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B armocdepe aszora pactBop Metun S-iion-2-metun-1H-6enso[d|umunazon-7-
kapbokcmnata (300,0 mr, 0,95 mmons, 1,0 3xB.), 5-(4,4,5,5-terpamern-1,3,2-nrokcaboponan-2-
win)trazona (321 mr, 1,52 mmons, 1,6 3kB.), Pd(dppf)Cl, (69 mr, 0,095 mmons, 0,10 3ks.), Cul
(18,1 mr, 0,095 mmonb, 0,10 skB.) u CsF (288,3 mr, 1,90 mmomnb, 2,0 3kB.) B JIM®PA (5 M)
nepememmBaan npu 80°C B Teuenne 2 wyacoB. HepacTBopuMmble TBEpAbIE BELIECTBA
orpunbTpoBbiBa. Octarok ounmmanu C18 obpamenHo-da3oBoli  xpomarorpadueit ¢
smonposanneM H,O/CH;CN ¢ nonydenuem ykasanHoro coexuneHus (128 mr, 49%) B Buze
oenoro Teepaoro BemecTna. KX-MC (ESI, m/z): 274,2 [M+H]".

Cmaous 5: 2-Memun-5-(muaszon-5-un)-1 H-6enszo[dJumuoazon-7-kapoonosas xucioma

PactBop merun 2-merun-S-(tuazon-5-un)-1H-6en3o[d]umunaszon-7-kapbokcunara (128
mr, 0,47 mmons, 1,0 5kB.), NaOH (94 wmr, 2,34 mmons, 5,0 3xB.) u H,O (1,5 mur) B MeOH (4,5 mu)
nepeMenIuBail B TE€YEHHWE 3 4YacoB NPU KOMHATHOM Temmneparype. 3HaueHnue pH naHHoro
pactBopa mosonunu 10 6 1 M BogubeiM pactBopoMm HCI. ITocne ymapuBaHusI HEOUMIIEHHBIN
NPOAYKT HAHOCWJIM Ha KOJIOHKY CHJIMKAaresis C JJIIOMPOBAHHMEM UXJIOPMETaH/METaHON C
nojydeHneM ykasaHHoro coenuaenus (110 mr, 90,6%) B Bune Genoro TBepaoro Bemectsa. KX-
MC (ESI, m/z): 260,1 [M+H]".

Cmaouss 6: N-((1r,4r)-4-(2-memoxcusmoxcu)yurio2excu)-2-memui-5-(muazon-5-ui)-
1H-6enzo/dJumuoazon-7-kapbokcamuo

PactBop 2-mermin-5-(tnazon-5-un)-1H-6en3o[dumunazon-7-kapboHoBoii kucaorsr (105
mr, 0,41 mmonb, 1,0 5kB.), Int-B1 (84 mr, 0,47 mmonsb, 1,2 3kB.), JJUTIDA (157 mr, 1,22 Mmoub,
3,0 sxB.) u HATU (231 wmr, 0,61 mmons, 1,5 3xB.) B JIM®PA (3,5 M) mepemeuivBaiu npu
KOMHATHOW Temmepatype B TedeHue | uaca. 3arem peakuuro racwiau ngoOasienuem 0,1 mn
staHojaMuHa. Heounmennsiii npoaykt ouninanu C18 obpamenHo-¢pa3oBoit xpomarorpadueii ¢
samoupoBanueM H,O/CH;CN ¢ nonydeHnuem ykazanHoro coenunenusi (80 mr, 47%) B Bue 0ejoro
tBepaoro semecrsa. JKX-MC: [M+H]" 415,20. 'H SIMP (400 MI'u, IMCO-d,) o: 12,69 (¢, 1H),
9,75 (c, 1H), 9,08 (n, J=0,7 I'u, 1H), 8,34 (n, J=0,8 I'u, 1H), 8,00 (x, J=1,7 I'u, 1H), 7,92 (x, J=1,7
I'n, 1H), 3,89-3,85 (m, 1H), 3,59-3,51 (m, 2H), 3,50-3,40 (m, 2H), 3,36-3,30 (m, 1H), 3,26 (c, 3H),
2,59 (¢, 3H), 2,01 (m, J=9,0 I', 4H), 1,47-1,27 (m, 4H).

Hpumep 14: 2-(1H-Umupazon-1-ui)-N-((1r,4r)-4-(2-MeTOKCHITOKCH ) LIUKJTIOT €KCHJT)-

7H-nypuH-6-kap6okcamu
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Cmaous 1: 2-Xnop-6-(1-omoxcueunun)-7H-nypun

_.\0\/’\\0/

B armocdepe azora pacteop 2,6-nuxnop-7H-nypuna (3,78 r, 20,00 mmonb, 1,0 3kB.),
TpubyTmi(1-3TokcusaTenun)cranHana (8,67 r, 24,00 mmons, 1,2 3kB.) u Pd(PPh;),Cl; (1,4 1, 2,00

mmonb, 0,10 3xB.) B IM®PA (30 mu) nepememuBanu npu 80°C B Teuenue 18 vacos. 3arem
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PEaKIMOHHYI CMECh IaCHIIM HachIeHHBbIM BOAHBIM pactBopoM KF. HepactBopumeblie TBepbie
BemecTBa oTguibTpoBbiBaU. [lonyueHHbi pacTBop 3KcTparuposaim EtOAc. Opranuueckue
CJION CYUIMJIM Hajx Cysib(haToOM HaTpus M ynapuBaid. HeouummeHHbI MPOAYKT HAHOCWIM Ha
KOJIOHKY crimkarens u smonposaiu (JIXM:MeOH 10:1) ¢ monydeHneM yka3aHHOTO COSTMHEHUS
(3 1, BeIXOA 67%). XKX-MC: [M+H]* 225,1.

Cmaous 2: Smun 2-xnop-7H-nypun-6-xapboxcunam

PactBop 2-xnop-6-(1-sTokcmsTenmn)-7H-nypuna (2,24 r, 9,97 mmons, 1,0 3xB.), KMnO,
(315 mr, 1,99 mmois, 0,20 3kB.), NalO,4 (10,7 1, 49,86 mmonsb, 5,0 5kB.) u H,O (40 mi1) B nuOKcaHe
(40 mu1) nepemeInnBaIM NPU KOMHATHON Temneparype B TeueHue 18 yacos. [lonyueHHbIi pacTBOp
paszbasisuu Bogoii (100 mut) u skcrparuposanu JIXM. Opranudeckue ¢jiou 00beIUHSIIH, CY LITUIN
Han Na,SO, 1 ynapusaiu NNpyu NOHM)KEHHOM JIaBJIEHUH C MOJyYE€HUEM YKAa3aHHOTO COCIMHEHUS
(1 1, BeIXOA 44%). dKX-MC: [M+H]" 227,1.

Cmaoua  3:  Omun  2-xnop-7-((2-(mpumemuncunun)omoxcu)memun)-7 H-nypun-6-
Kapbokcuiam

PactBop atun 2-xnop-7H-nypun-6-kapOokcunara (460 mr, 2,03 mmonb, 1,0 5kB.), [2-
(xopmeTokcu )3T [TpuMeTHiicuiana (406 mr, 2,44 mmons, 1,20 s5kB.) u NaH (60%, 160 wmr, 4,06
MMoIb, 2,0 5kB.) B JIM®A (10 M) nmepemernnBagy Mpyu KOMHATHOW TEMIEpaType B TeYeHue 2
4acoB. 3aTeM peakLMOHHYI0 cMech racuiu Boaoil. [TonyuenHslit pacTBop axcTparuposanu EtOAc.
Opranundeckue cinon cymuiaun Hajg Na,SO, M ynapuBajau NpU TOHWKEHHOM JABJICHHU.
HeouuienHplii npoAaykT o4HImanu xpomarorpadueli Ha CHIHKAarejie C 3JIIOMPOBAHUEM
netposnetinbiit 3¢pup/EtOAc (1/1) ¢ nonyuenuem ykasannoro coequnenus (400 mr, Bbixoa 56%) B
Buze Oejioro TBepaoro Bemectsa. XKX-MC: [M+H]* 357,1.

Cmaousn 4: Smun 2-(1H-Hmuoazon-1-un)-7-((2-(mpumemuncunun)smoxcu)memun)-7H-
nypuH-6-kapooxcunam

B armocdepe azora pactBop 3tun 2-xyop-7-((2-(TpUMETHICUITII )3 TOKCH )METHIT)-7H-
nypuH-6-kapookcunara (200 mr, 0,56 mmons, 1,0 3kB.), 1H-umunazona (191 mr, 2,80 mmonsb, 5,0
3kB), Pdy(dba); (77 mr, 0,084 mmosb, 0,15 3kB), fBuXphos (60 mr, 0,14 mmons, 0,25 3kB) u K3PO,
(238 wmr, 1,12 mmous, 2,0 5kB.) B Toyoue (6 mi) nepemermuBanu npu 110°C B Teyenue 3 4acos.
Peakumonnyto cmech racunmum  Bomou. llomydennsnii pactBop skctparupoBanu EtOAc.
Opranmyeckne cionm cymman Hang Na,SO, W ynapuBaau TpPU TOHWKCHHOM JIABJICHHH.
HeounmenHerii mpoaykt ounmanu xpomartorpadueit Ha cuimkarene (AXM/MeOH 10:1) c
NOJIyYeHHEM YKa3aHHOTO coenuHeHus (210 mr, Berxon 96%) B Buze Oenoro TBEpIOro BELIECTBA.
KX-MC: [M+H]* 389,20.

Cmaousa 5: 2-(1H-Hmuoaszon-1-un)-7-((2-(mpumemuncunui)smoxcu)memun)-7H-nypun-
6-KapbOHOBAsL KUCTIOMA

PactBop stun 2-(/H-umunazon-1-mn)-7-((2-(TpUMETHICHIIAIT )3TOKCH )ME T )- 7 H -1y prH-
6-kapbokcmnata (210 mr, 0,54 mmons, 1,0 3kB.) u NaOH (65 wmr, 1,62 mmouns, 3,0 3xB) B H,O (4
) 1 MeOH (4 M) nepemernnBaiy npyu KOMHATHOH TeMIIEpaType B TeUeHUE 4 4acoB. 3HAUCHUE
pH nanHoro pacteopa nosoamnu 10 S 1 M HCI. [TonydenHslit pactBop skcTparuposaiu #-BuOH.

OpraHudeckue CJI0U yapyuBaliv ¢ TIOJyYeHHEM HEOUHIIIEHHOTO YKa3aHHOTo coenuHenws (160 mr,
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BbIx07 82%) B BUae Oenoro TBepaoro Bemectsa. JKX-MC: [M+H]" 361,15.

Cmaous 6: 2-(1H-Hmuoaszon-1-un)-N-(( Ir,4r)-4-(2-memoxcusmoxcu)yurnozexcun)-7-((2-
(mpumemuncunun)smoxcu)memun)-7 H-nypun-6-xapooxcamuo

Pacteop  2-(1H-ummpazon-1-wmn)-7-((2-(TpUMETHICHITAIT)3TOKCH)METHI)- 7 H -1y puH-6-
kapooHoBoit kuciotel (120 mr, 0,33 mmounb, 1,0 3kB.), Int-B1 (69 wmr, 0,40 mmonb, 1,2 3kB.),
HATU (165 wr, 0,43 mmoub, 1,3 3kB.) u JIUTIDA (86 mr, 0,67 mmonsb, 2,0 3xB.) B IM®A (2 M)
nepeMelInBaal IpU KOMHATHOM TeMmmepatype B Tedenue 1 wuaca. Ilocnme ynapusaHus
HEOUMIIEHHbI MNPOAYKT ouMwaiu mnpenapatusHo BOXKX ¢ mnonydeHuem yka3aHHOrO
coenunenus (130 mr, Beixon 75%) B Bune Oenoro TBepaoro semectsa. JKX-MC: [M+H]" 516,30.

Cmaousa 7: 2-(1H-Hmuoazon-1-un)-N-((1r,4r)-4-(2-memokcusmoxcu)yuxnozexcun)-7 H-
nypun-6-xapookcamuo

Pacteop  2-(1H-umupazon-1-wmm)-N-((17,4r)-4-(2-MeTOKCHI TOKCH )LIUKIIOTeKC I )-7-((2-
(TPUMETUIICUIINIT)3TOKCH )METUN)- 7 H-nry pun-6-kapOokcamuna (120 mr, 0,23 mmons, 1,0 3kB.) B
AXM (10 mn) u TOA (2 M) nepemerinBany Npyu KOMHATHON TeMIiepaType B TedueHue | yaca.
ITocne ynapuBaHMs HEOUMIIEHHBIH NMPOAYKT ouHInanu npernapatuBHod BOXX ¢ monyuenuem
yKa3aHHOro coexuHeHusi (47 wmr, Beixox 52%) B Bume Oenoro tBeproro Bemectsa. KX-MC:
[M+H]" 386,25; 'H AAMP (300 MI'y, IMCO-dj) 6 13,56 (c, 1H), 9,01-8,91 (m, 2H), 8,79 (¢, 1H),
8,24 (¢, 1H), 7,15 (¢, 1H), 3,91 (n, J=10,2 'y, 1H), 3,56 (g, J=5,9, 3,8 I'y, 2H), 3,43 (axn, J=5,9,
3,7 'y, 2H), 3,28-3,23 (M, 4H), 2,07 (n, J=12,3 T'y, 2H), 1,89 (7, J=12,8 I'y, 2H), 1,66 (x, J=12,6
I'u, 1H), 1,58 (n, J=12,3 'y, 1H), 1,32 (7, J=12,2 I'y, 1H), 1,24 (#, J=11,9 I'y, 1H).

Hpumep 15: N-(2-Drop-6-(Tpudpropmerni)densun)-S-(1H-umugazon-1-ui)-1H-

nupa3oJio|4,3-bjnupuaun-7-kapooxkcamua

F CF3

Cmaous 1: 6-(1H-umuoaszon-1-un)-2-memun-3-Humponupuoun

PactBop 6-0pom-2-MeTmi-3-autponupununa (3,0 r, 13,82 mmons, 1,0 skB.), K,CO5 (3,8 1,
27,71 mmonb, 2,0 3xB.) u 1H-umunazona (1,9 r, 27,62 mmons, 2,0 3xB) B JIMDA (15 mn)
nepememuBanu npu 100°C B TeueHue 2 uacoB. IlomyueHHbIN pacTBOp racuiu BOAOH U
skctparupoanu 3 X 100 mu EtOAc. Oprannueckue cion oObenuHsIN U npombiBaiu 100 mu
COJIEBOT'O PACTBOpPA, CYIIMIIA HaJl OE3BOIHBIM CyJIb()aTOM HATPUS U YIIAPUBAJIH ITOJT BAKYYMOM, a
3aTeM OCTATOK HAHOCWIIM Ha KOJIOHKY C CHJIMKareieM ¢ smoupoBaHueM EtOAc/merponeitHblit
a¢up ¢ nojy4eHuem ykazanHoro coenunenus (1,03 r, 37%) XXX-MC: 205,19 [M+H]".

Cmaous 2: 6-(1 H-umuoaszon-1-un)-2-memurnupuoun-3-amuH

PactBop 6-(1H-umunazon-1-wun)-2-metun-3-aurponupuauna (1,03 r, 5,04 mmons, 1,0

skB.) u Pd/C (100 mr, 0,94 mmons, 0,19 3xB.) B MeOH (20 mi1) mepemennBanyu mpyu KOMHaTHOM
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TEMIepaType B TeUEHHE 2 4acOB M TBEPbIE BemecTBa oT(GuinbTpoBbiBaid. [lonyueHHbIi pacTBOp
yHapuBaJId TOJ BAaKyyMOM C IOJIyueHHEeM Yka3aHHoro coenuHeHust (810 mr, 92%) B Buze
kopuaHeBoro Teepaoro semectsa. JKX-MC (ESI, m/z): 175,21 [M+H]".

Cmaous 3: 4-6pom-6-(1H-umuoaszon-1-un)-2-memunnupuoun-3-amun

Pacteop 6-(1H-umupazon-1-mn)-2-merwmupunus-3-amusa (520 mr, 2,99 mmons, 1,0
5kB.) 1 NBS (797 wr, 4,48 mmons, 1,5 5kB.) B T®A (10 M) nepemermnBanu npu 0°C B TeueHue
1,5 yaca. Cmecs pasbasinsim 30 M nensiHo# Boasl 1 nosoawnu pH 1o 8 ¢ momonrsio 20% NaOH.
ITonyuennsiit pactBop skcrparupoBanu 3 X 30 min EtOAc. Opranndeckue ciou OObEOMHAIN,
CYLIMJIM HaJl O€3BOIHBIM CYyJIb(aTOM HATPUs U yrapuBasiu noa BakyyMoM. Ocrarok ouninanu C18
oOparmenHo-(pa3opoii xpomarorpadueit ¢ smouposanuem HyO/ACN ¢ nonyyeHueM yka3aHHOTO
coenuHeHus (460 mr, 61%) B Bune xenroro TBepaoro Bemectsa. XKX-MC (ESI, m/z): 253,10
[M+H]".

Cmaous 4: 7-6pom-5-( 1 H-umuoazon-1-un)- 1 H-nupazono[4, 3-b [nupuoun

PactBop 4-0pom-6-(1 H-umunason-1-mn)-2-metunnupuans-3-amusa (460 mr, 1,82 mmons,
1,0 5xB.), ykcycunoro auruapuaa (930 mr, 9,11 mmons, 5,0 3xB.) u KOAc (54 wmr, 0,55 mmouns, 0,30
5kB.) B CHCl; (20 M) nepemermBanu npu 0°C B TedeHue 2 4acoB Ha BOASIHON OaHe CO JIbIOM.
3areM nmoOaBisii U30NeHTUWIHUTPUT (534 mr, 4,56 MMoJb, 2,5 3KB.) U MOJNYYEHHBIH PacTBOP
nepememuBany B TedeHre 30 muHyT npu 0°C u gonojgHUTENbHO B TedeHue 3 yacos npu 60 °C.
ITonyueHHy0 cMeCh yIapuBaIU MOJ BAKYYMOM M OCTaTOK HAHOCWUJIM HA KOJIOHKY CHUJIMKAreJs C
smonpoBanueM EtOAc ¢ mosnydeHuem ykasaHHOro coenuHeHus (350 wmr, 73%) B Buze
kopuuHeBoro Teepaoro seuiectsa. XKX-MC (ESI, m/z): 264,09 [M+H]".

Cmaous 5: memun 5-(1 H-umuoazon-1-un)-1H-nupazonof4,3-b Jnupuoun-7-xapboxcuiam

B armochepe ™moHOoOkcuma yriepoma pactBop 7-Opom-5-(1H-umupnazon-1-wn)-1H-
nupazonio[4,3-bmupununa (220 mr, 0,83 mmonb, 1,0 3kB.), TOA (250 mr, 2,47 mmosb, 3,0 5kB.) U
Pd(dppf)Cl, (61 mr, 0,084 mmoub, 0,10 5kB.) B MeOH (10 M) nepemermnBanu B TeueHue 12 4acos
npu 70 °C. Tlonmy4yeHHBIN pacTBOpP yHapuBajid MOJ BAaKyyMOM M HAHOCWUJIM Ha KOJIOHKY C
cunkarenem ¢ smonposaaneM EtOAc ¢ nmonydeHuem ykaszaHHoro coenuHenus (73 mr, 36%) B
BUJE CBeTNIO-kenToro Teepaoro Bemectsa. XKX-MC (ESI, m/z): 244,23 [M+H]".

Cmaous 6: 5-(1H-umuoaszon-1-un)-1 H-nupasonof4, 3-b [nupuoun-7-xapoonosasn xucioma

K pacTBopy MeTHI 5-(1H-umupazon-1-un)-/H-mupaszomno[4,3-b|mupunnn-7-
kapbokcunata (73 mr, 0,30 mmonsb, 1,0 3xB.) B MeOH (3,0 mu) noGasmsmn NaOH (36 mr, 0,90
mmonb, 3,0 3kxB.) B HyO (0,6 mur). Ilonmy4deHHbI pacTBOp NepeMEIIMBaId TPH KOMHATHOH
Temneparype B TedeHrue 40 MUHYT U 3aT€M YIapUBaJH IO BaKYyMOM U paz0aBisid 1 M1 BOABL.
3nauenue pH nosonuu 10 4 ¢ momomneto 1 mons/n HCI u 3atem TBepable BemecTBa codupaiu
(bunbTpOBaHNEM C MOJNy4YEeHHEM YKa3aHHOTO coenuHeHus (40 mr, 58%) B BUAE CBETIIO-KEITOrO
tBepaoro BemectBa. JKX-MC (ESI, m/z): 230,20 [M+H]".

Cmaous 7: N-(2-¢pmop-6-(mpugpmopmemun)oensun)-5-(1 H-umuoason-1-un)-1H-
nupasonof4,3-b [nupuoun-7-xapboxcamuo

Pacteop 5-(1H-umunazon-1-un)-1H-nupaszono[4,3-b|mupuann-7-kapOOHOBOH KHCIOTHI
(40 wr, 0,18 mmonb, 1,0 3xB.), HATU (66 mr, 0,18 mmons, 1,0 3kB.), AUIIDA (45 mr, 0,35 Mmoub,
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2,0 3xB.) u (2-pTop-6-(TpudTopmernn)penmn)meranamura (34 wmr, 0,18 mmonb, 1,0 3kB.) B
JIM®A (2,0 M) mepeMemmBaiy NP KOMHATHOH Temmeparype B TeueHue 40 MHHYT.
Peaxinonnyro cMmech racunu Bopoi u akctparuposaiu 3x10 ma EtOAc. Opranuueckue ciaou
O0BEeUHSIIN, CYLIWIM HaA CyJIb(paToM HATPUS U YIAPUBAIU IO BAKYYMOM, a 3aT€M OCTAaTOK
ounmanu C18 obpamenno-da3oBoit xpomartorpadueit ¢ smoupoBanuem H,O/CH;CN ¢
NOJIy YeHHEM YKa3aHHOTro coenrHeHus (26 mr, 37%) B Bune Genoro teepaoro BemecTna. JKX-MC
(ESI, m/z): 405,05 [M+H]". 'H AMP (300 MI'y, IMCO-ds) & 13,81 (c, 1H), 9,41 (¢, 1H), 8,55-
8,36 (m, 2H), 8,13 (c, 1H), 7,95 (1, J=1,3 I'y, 1H), 7,68 (n, J=5,5 'y, 3H), 7,15 (1, /=1,2 'y, 1H),
4,81 (n, J=4,3 I'y, 2H).

Ipumep 16: S-(1H-Umupaszon-1-ui)-N-((17,4r)-4-(2-MeTOKCUITOKCH ) IUKJIOT €KCHJT)-

1H-nupa3zon0[3,4-c]nupuaun-7-kapdoxkcamug

)
.M

Cmaous 1: 2-(1H-umuoaszon-1-un)-4-memun-5-numponupuoun

PactBop 2-x510p-4-meTun-5-autponupuansa (5,0 r, 28,98 mmons, 1,0 5kB.), K,CO5 (8,0 T,
58,03 mmoub, 2,0 3kB.) u 1H-umunazona (4,0 r, 58,02 mmonb, 2,0 3kB) B JIM®DA (20 mn)
nepememuBan npu 100°C B TeueHue 2 uacoB. IlomyueHHBIN pacTBOp racuiu BOXOH U
skcrparuposanu 3 x 100 mu EtOAc. Opranuyeckue ¢iou 00beIUHSITH, CYIIHIN Hal CyJib(haTom
Hatpusi u mpombiBasd 100 MIT COTEBOTO pacTBOpA, CYIIMIH HaJl O€3BOAHBIM CyJIb(AaTOM HATPHS U
yHapuBaJIM TMOJA BaKyyMOM. HeodWIeHHbI MpPOIYKT HAHOCHIJIM HAa KOJIOHKY CHJIMKATels C
smonposanueM EtOAc ¢ monyuenunem ykazannoro coeaunenust (1,3 r, 22%) B BUe KOpU4HEBOTO
tBepaoro BemectBa. JKX-MC (ESI, m/z): 205,19 [M+H]".

Cmaous 2: 6-(1 H-umuoason-1-un)-4-memurnupuoun-3-amun

B armochepe Bomopoma pactBop 2-(1H-umupazon-1-ni)-4-MeTUI-S-HUTPONMUPHUINHA
(1,30 r, 6,37 mmonb, 1,0 3kB.) u Pd/C (130 wmr, 1,22 mmons, 0,19 3kB.) B8 MeOH (30 mu)
nepeMelInBaIl MpU KOMHATHOM TeMmrepaTtype B TedeHue 4 dacos. Tsepable BeliecTsa
OT(UIBTPOBBIBAIM U 3aTEM TOJYUYEHHYIO CMECh YMApHBAJIH TOA BAKYyMOM C TMOJYYCHHEM
yKazaHHoro coeanaenus (1,17 r) B Buie HEOUHMIIEHHOTO KOPHYHEBOTO TBEPAOTO BemmecTra. KX-
MC (ESI, m/z): 175,21 [M+H]".

Cmaous 3: 2-6pom-6-(1H-umuoaszon-1-un)-4-memunnupuoun-3-amun

PactBop 6-(1H-umupazon-1-nn)-4-merwnmupunus-3-amusa (550 mr, 3,16 mmons, 1,0
5kB.) 1 NBS (843 wr, 4,74 mmons, 1,5 3xB.) B TOA (6,0 M) nepemermnanu npu 0°C B TeueHue
1,5 gaca. IlomydeHHbIi pacTBOpP racujM JieAsHON Boaou. 3HaueHue pH monyueHHOro pacTBopa
nosonwn 10 8 ¢ momomeio NaOH (15% B Boze). [TonyueHHbIH pacTBOp 3KCTparupoBain 3x30

v EtOAc. Oprannueckue ciou OOBeIMHSIIM, CYIIWIN Haj O€3BOIHBIM Cyib(aToM HATpHs U
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ynapuBanu nox BakyymMoM. Heoummenssiii npoxykt oummanu C18 obpamenno-da3oBoit
xpomarorpadueii ¢ smoupoBanueM H,O/ACN ¢ nonyueHuem ykazaHHoro coenunenusi (360 mr,
45%) B Bune cBeTiio->kenToro Teepaoro semectsa. JKX-MC (ESI, m/z): 253,10 [M+H]".

Cmaous 4: 7-6pom-5-(1H-umuoazon-1-un)-1H-nupazonof3,4-c [nupuoun

PactBop 2-0pom-6-(1 H-umunazon-1-mn)-4-merunnupunus-3-amuna (360 mr, 1,42 mMonb,
1,0 axB.) 1 Ac,O (728 wr, 7,13 mmons, 5,0 3xB) B CHCI; (15 M) nepemermBanu npu 0°C B
teuenne 2 yacoB. [Jobasmsim KOAc (42 wmr, 0,43 mmoub, 0,30 5kB) u uzoneHTIHATPUT (418,0
mr, 3,57 mmonsb, 2,5 3kB). IlonydenHslii pactBop nepememnBanu B Tederne 30 munyt npu 0°C u
B TeueHue 3 yacos npu 60 °C. [loayueHHyIO0 CMeCh yrapuBau MOJ BAaKyyMOM H 3aT€M OCTaTOK
HAHOCHJIM HAa KOJIOHKY cuiukarens ¢ smoupoaHueM EtOAc ¢ monydeHueM yka3aHHOTO
coenunenus (340 mr, 91%) B Bune kopuunesoro teepaoro euiectsa. JKX-MC (ESI, m/z): 264,09
[M+H]".

Cmaous 5: memun 5-(1H-umuoazon-1-un)-1H-nupazonof 3,4-c [nupuoun-7-kapbokcuiam

B armocdepe monookcunma yriepoma pactBop 7-Opom-5-(1H-ummpason-1-wn)-1H-
niupasono|3,4-cnupuauna (230 mr, 0,87 mmonsb, 1,0 3kxB.), TOA (265 mr, 2,62 mmoinsb, 3,0 5kB.) u
Pd(dppf)Cl, (64 mr, 0,087 mmoisb, 0,10 5kB.) 8 MeOH (10 M) nepemernBanu B TeueHue 12 yacos
npu 70 °C. ITonyueHHyI0 cMeCh YIIapUBaJd IO/ BaKyyMOM U HEOUMIIEHHYIO CMECh HAHOCHUJIH Ha
KOJIOHKY C CHhKaresjeM ¢ snmoupoBanrueM EtOAc ¢ nmonyueHnem ykasanHoro coenunenus (100
mr, 47%) B Buze ceetno-xkentoro TBepaoro Bemectsa. XKX-MC (ESI, m/z): 244,23 [M+H]".

Cmaous 6. 5-(1H-umuoaszon-1-un)-1H-nupasono/ 3,4-c [nupuoun-7-kapoonosas kucioma

K pactBopy metun 5-(1H-umunazon- 1-un)-/ H-nupazono[3,4-c Jnupunun-7-kapOokcunara
(100 mr, 0,41 mmonb, 1,0 3kB.) B MeOH/H,0 (4,0 Mi1/0,8 mi) nobGasmisin NaOH (49 wmr, 1,23
MMOJIb, 3,0 5KB.), IOJYYEHHBII PacTBOP MEPEMEIINBAJIN TP KOMHATHOH TeMIIepaType B TEYCHUE
30 munyT. Ilonmyuyennslii pacTBop pasbaBmsuii 3 M Boxel. 3HaueHwe pH nmoBommnm no 4 ¢
nomotipio 1 Mons/n HCl u TBepabie BemecTBa coOupanu (GUIBTPOBAHHEM C TMOJYYEHUEM
yKa3aHHOTO coeaunHeHus (64 mr, 68%) B Bune sxenroro TBepaoro Bemectsa. KX-MC (ESI, m/z):
230,20 [M+H]".

Cmaousa 7: 5-(1H-umuoazon-1-un)-N-((1r,4r)-4-(2-memokcusmoxcu)yuxnozexcun)-1 H-
nupaszonof3,4-c [nupuoun-7-kapboxcamuo

K pacTBopy 5-(1H-umunazon-1-un)-1H-mupazono| 3,4-c|mupuanH-7-kapOOHOBOM
kucaoThl (65 mr, 0,28 mmouns, 1,0 5kB.), HATU (108 mr, 0,28 mmonsb, 1,0 3kB.) u JIUTIDA (73 wr,
0,57 mmonn, 2,0 3xB.) B JIM®PA (5,0 mn) nobasmsuu Int-B1 (49,1 mr, 0,28 mmonb, 1,0 3kB.).
IlonyuenHblli pacTBOp MHepeMEIINBAIN NPU KOMHATHOM TemmepaType B TedueHue 40 MUHYT.
ITonydyenHyo cMech racuiau Bojoi u skctparuposaiu 3x20 ma EtOAc. Opranuueckue ciou
OOBEenUHsIIM, CYIIMIN Haj Oe3BOAHBIM Cyib(aTOM HATPUS U YNAPUBAINM TOJ BaKyyMOM.
Heounmennsriii npoaykt ounianu C18 oOpamerHo-}hazoBoil xpomaTtorpadueii ¢ 3 II0upoBaHuEM
H,O/ACN c¢ nosny4yeHueMm ykasaHHOro coenuneHusi (46,9 wmr, 43%) B Buae Oenoro TBEpAOrO
semectsa. JKX-MC (ESI, m/z): 385,25 [M+H)". 'H IMP (300 MI'y, IMCO-dy) 6 13,85 (¢, 1H),
8,93 (n, /=1,3 T, 1H), 8,74 (1, /=8,7 I'y, 1H), 8,37 (nn, J=2,8, 1,0 'y, 2H), 8,23 (¢, 1H), 7,16 (c,
1H), 4,05-3,79 (M, 1H), 3,57 (an, J=5,9, 3,7 I'u, 2H), 3,44 (nn, J=5,9, 3,7 I'n, 2H), 3,34-3,30 (M,
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4H), 2,08 (n, J=12,3 'y, 2H), 1,90 (7, /=11,9 I'y, 2H), 1,64 (M, 2H), 1,29 (M, 2H).
Hpumep 17: N-((1r,4r)-4-(2-MeTOKCHITOKCH)IHKJIOTeKCHI)-S-(THA301-5-101)-1 H-

nupasono[4,3-b|nupuaun-7-kapéoxkcamug

’O,.ﬂvﬂﬁf
48 HN

Cmaous 1: 5-numpo-2-(muazon-5-un)u30HUKoOmuHO8As: KUCI0ma

PactBop 2-x70p-5-HuTpomsornukoTuHOBOM KUCIOTHI (1,00 1, 4,94 mMmonb, 1,0 5kB.), 5-
(4,4,5,5-terpameruin-1,3,2-nuokcadoponan-2-wn)ruazona (1,58 r, 7,49 wmmomb, 1,5 53kB.),
Pd(dppf)Cl, (362 wmr, 0,50 mmomnsb, 0,10 3kB.), Cul (190 mr, 1,0 mmouns, 0,20 5xB.) u K,CO5 (1,4 1,
9,91 mmons, 2,0 5kB) B JIM®PA (20 mi) nepememnnBanu B TeueHue S5 gacoB npu 80 °C. ITocne
3aBEepIICHUs] PEAKLMOHHOM CMeCH AaBajiil OCTBITh A0 KOMHATHOM TeMIepaTypbl, TBEpAbIE
BellecTsa cobupanu pUIbTPOBaHUEM C MOJMy4YeHHEM yka3aHHOro coenuHenus (700 mr, 56%) B
Buze ceporo TBepnaoro Bemectsa. XKX-MC (ESI, m/z): 252,22 [M+H]".

Cmaous 2: Memun 5-numpo-2-(mua3zon-5-un)u3oHuxomunam

PactBop 5-HUTPO-2-(THA307-5-1T)U30HUKOTUHOBO#H KucioThl U SOCI, (10 mu) 8 CH;0H
(30 mn) nepememuBanu npu 70°C B Teuenue 12 vacos. [loay4eHHbIH pacTBOP ynapuUBaIH MOJ
BAKyyMOM M OCTATOK HAHOCHJIM HAa KOJIOHKY C CHJIHKarejleM ¢ JJIOHPOBAHHEM
EtOAc/nerponeiinbiii 3pup ¢ mojydeHueMm ykasaHHoOro coemuHenwsi (343 wmr, 68%) B BuIe
cBetno-xentoro Teepaoro semectra. XKX-MC (ESI, m/z): 266,24 [M+H]".

Cmaous 3: Memun 5-amuno-2-(mua3on-5-un) u30HuKOmuHam

B armocdepe Bonopona pacTBOp METHIT S-HUTPO-2-(THA30J-5-1)u30HHUKOTHHATA (360 M,
1,36 mmonb, 1,0 skB.) u Pd/C (36 mr, 0,34 mmons, 0,25 3kB.) B8 CH30H (10 mun) mepemermnbanu
pU KOMHATHOW Temriepatype B TedeHue 10 wyacoB. TBepabie BemecTBa OT(QUIBTPOBBIBATIH U
NIOJIYYEHHBIH PacTBOP YMAPHBAIH IOJ BAKYYMOM C TMOJY4YEHHEM YKa3aHHOro coenuHerus (300
mr, 94%) B Buze cBeTyio-Kopu4HeBoro Teepaoro seuiectsa. XKX-MC (ESIL, m/z): 236,26 [M+H]".

Cmaous 4: Memun 3-amuno-2-6pom-6-(muason-5-un)u30HuKomunam

PactBop MeTmn S-amuHO-2-(THa30s-5-mn)uonukoruHata (300 mr, 1,28 mmons, 1,0 5kB.)
u NBS (273 wr, 1,53 mmons, 1,2 3xB.) B T@A (5 M) nepememuBanu B Tedenue 1,5 gaca npu O
°C. INonyyennsiii pactBop racuim Boaoi u pH nosoammu 1o 8 ¢ momomsto NaOH (15% B BOze).
IMonyuyennyro cmech 3kctparupoBamu 3x20 mu EtOAc, u opraHwyeckue Ciou OOBETUHSIIN,
CYLIHJTH HaJl O€3BOIHBIM CyJIb(aTOM HATPUs U yrapuBaiy o BakyyMoM. Ocrarok ounianu C18
obpammenHo-(paszopoii xpomarorpadueii ¢ smouposanuem H;O/ACN ¢ nojyyeHueM yKa3aHHOTO
coennnaenus (80 mr, 20%) B Buzme ceryo-kentoro teepaoro Bemectsa. KX-MC (ESI, m/z):
314,16 [M+H]".

Cmaous 5: Memun 3-amuno-2-memun-6-(muazon-3-un)u30HuKomuHam

PactBop mMeTun 3-aMuHO-2-0poM-6-(THa30-5-min)u3oHukotuHarta (86 mr, 0,27 mmors, 1,0
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3kB), K,CO; (76 wmr, 0,55 mmons, 2,0 5kB), X-Phos (26 mr, 0,055 mmons, 0,20 5kB.), Pd,(dba); (25
mr, 0,027 mmons, 0,10 skB.), 2,4,6-Tpumermi-1,3,5,2,4,6-rpuokcarpudopunana (207 mr, 1,65
mmodb, 6,0 5kB) u H,O (0,5 M) B -BuOH (6 mi) nepememuanu npu 80°C B TeueHue 2 4acos.
ITonyueHHBIH pacTBOp yHapUBald, a OCTATOK HAHOCWJIM Ha KOJIOHKY C CHJIMKareieM C
smonposanreM EtOAc/merponelinsiii 3 up ¢ monyueHneM yKa3aHHOTo coefnHeHus (56 mr, 82%)
B BUJI€ CBETJIO-KOopuaHeBOro Teepaoro semectsa. JKX-MC (ESI, m/z): 250,29 [M+H]".

Cmaous 6: Memun 5-(muaszon-5-un)-1H-nupasonof4,3-b [nupuoun-7-xapooxcunam

PactBop MeTnn 3-amuHO-2-MeTHI-6-(THa30-5-um)u3onukoruHata (50 mr, 0,20 MMoub,
1,0 5xB.), ykcycHoro anruapuaa (102 mr, 1,0 mmonns, 5,0 5xB.) 1 KOAc (5,5 mr, 0,04 mmons, 0,2
skB) B CHCI; (5,0 mim) nepememBanu npu 0°C B Teuenue 1,5 yaca, a 3aTeM 1o KaruisiM 00BN
n3oneHTIHUTPUT (58,0 mr, 0,50 Mmodb, 2,5 5kB). ITony4ennslii pactBop nepemerrsainy npu 0°C
B TeueHue 20 munyT 1 nipu 60°C B TeueHue eie 2 yacoB. [1oayueHHbI pacTBOp ynapuBaiu Moz
BAaKyyMOM M OCTaTOK HAHOCHJIM HAa KOJIOHKY C CHJIHKarejJeM C 3JIOHPOBAHUEM
EtOAc/nerponeiinelii 3pup ¢ nomyyeHHeM ykKa3zaHHOro coenuHeHus (60 mr) B Buae CBETIIO-
JKEITOr0 TBEPAOro BemecTBa. HeouwineHHOe TBEpAOE BEINECTBO HCIONB30OBAIHM jaanee Oe3
nononauteabHoN ounctku. XKX-MC (ESI, m/z): 261,27 [M+H]*.

Cmaous 7: 5-(muaszon-5-un)-1H-nupazono[4, 3-b [nupuoun-7-kapbonoeas xucioma

K pacrBopy merun 5-(tmazon-5-wmn)-1H-mupasono[4,3-b]mupunus-7-kapbokcunara (60
mr, 0,23 mmods, 1,0 3xB.) B CH;0OH/H,0 (3,0 Mi1/0,5 mi) nobasisiiu NaOH (28 mr, 0,69 Mmoub,
3,0 »kB.). ITony4eHHbII pacTBOpP MEpPEeMELIMBAIN MPH KOMHATHOW Temreparype B TeueHue 40
MUHYT W 3aT€M IOJy4YeHHBIH pacTBOp paszdaBysii 2 il Boabl. 3HadeHwe pH monyueHHOro
pactBopa noBomwiu 10 4 ¢ momompbio 1 moas/n HCl u TBepmoe BemecTBo coOupanu
(UIbTPOBAHHEM C MOJyYEHHEM YKAa3aHHOTO coenuHeHus (25 mr, 44%) B BUAE CBETIIO-KEITOrO
tBepaoro BemectBa. JKX-MC (ESI, m/z): 247,24 [M+H]".

Cmaous 8: N-((1r,4r)-4-(2-memokcusmokcu)yuxnoeexcun)-5-(muazon-5-un)-1H-
nupasonof4,3-b [nupuoun-7-xapbokcamuo

PactBop S-(Tmazon-5-ui)-1H-nupaszonol4,3-b|nupunun-7-kapOboHoBoit kKucaoTsl (20 Mmr,
0,08 mmoub, 1,0 3kB.), Int-B1 (14 mr, 0,081 mmogs, 1,0 skB.), HATU (31 wmr, 0,081 mmogs, 1,0
skB.) u JJUITDA (32 wmr, 0,24 mmoub, 3,0 5kB.) B IM®A (0,5 mi1) nepeMermnBaiyu Npyu KOMHATHOM
TemnepaTrype B TeueHrne 40 MUHYT M NOJTy4eHHbIH pactBop ounmanu C18 obpamenno-da3oBoit
xpomarorpadueit ¢ smouposannem H,O/ACN ¢ nonydyeHneM yka3aHHOTO coenuHeHus (8,4 mr,
26%) B Bune Oemoro TBepmoro Bemectsa. JKX-MC (ESI, m/z): 402,25 [M+H]*.'H IMP (300
MI'u, Meranon-dy) 6 9,11 (n, J=9,1 I'y, 1H), 8,58 (c, 1H), 8,45 (n, /=9,1 I'ny, 1H), 8,38 (1, J=4,5
I'n, 1H), 4,06-3,99 (M, 1H), 3,69-3,66 (m, 2H), 3,57-3,54 (m, 2H), 3,42-3,32 (m, 4H), 2,28-2,12 (m,
4H), 1,59-1,41 (m, 4H).

IIpumep 18: 2-(1H-Umuaazon-1-um)-N-((1r,4r)-4-(2-

METOKCHITOKCH )IUKJIOTeKCHJI)THeHO[3,2-d|mupumuann-4-kapdokcamug
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Cmaous 1: 2-xnop-4-(1-smoxcusunun)muenof3, 2-d [nupumuoun

B armocdepe azora pactsop 2,4-puxnoptuenol3,2-d|nupumununa (4,08 r, 19,9 Mmmounb,
1,0 skB.), TpubyTun(1-sTokcmyTennn)cranHana (8,62 r, 23,88 mmons, 1,2 3xB.) u Pd(PPh;),Cl,
(1,40 1, 1,99 mmoub, 0,10 5kB.) B AIM®PA (40 min) nepemenrusanu npu 80°C B TeueHue 2 4acos.
ITonyueHHBIN pacTBOP OXJIAXKIAIN 1O KOMHATHOM TEMIIEPATYPhI U FACUIIM HACHIIEHHBIM BOAHBIM
pactBopom KF. Hepactopumslie TBepabie BemecTBa oTduinbTpoBbiBaiu. IlonyueHHsIi pacTBOp
skcrparuposanin EtOAc. Opranudeckue CJIOM CYIIWIN HaJ CyJb(aTOM HATPUS U YIIAPUBAJIHL.
OcTaTok HAaHOCWJIM Ha KOJIOHKY cuiukarens u smouposain (JIXM:MeOH 10:1) ¢ nony4ueruem
yKka3aHHOro coenuHeHus (3,5 r, Bbrxoxa 73%). XKX-MC: [M+H]* 241,1.

Cmaous 2: Smun 2-xnopmueno/ 3, 2-d [nupumuoun-4-xkapooxcunam

PactBop 2-xnop-4-(1-sTokcuarenun)rueno|3,2-d mupumuansa (2,40 r, 9,97 mmouns, 1,0
skB), KMnOy, (630,3 wmr, 3,99 mmonb, 0,40 5kB) u NalO4 (10,66 r, 49,85 mmous, 5,0 5kB.) B H,O
(50 mu) u nuokcane (50 M) MepeMeIMBaIN MPU KOMHATHOW TeMIepaType B TedeHue 16 4acos.
ITonyuennsiii pacTBOp racunu Bomod u askcrparupoBanu EtOAc. Opranuudeckue ciou
oObenunsny, cymmin Hag Na,SO4 1 ynapuBany npu MOHMKEHHOM JAaBieHuH. HeounineHHbIH
MPOAYKT HAHOCHJIM Ha KOJIOHKY CHyMKaressi v dmouposain EtOAc:nerposeitnbiii a¢up (2:3) ¢
noJiy4yeHueM ykasanHoro coequHenusi (500 mr, Boixon 21%). XKX-MC: [M+H]" 243,1.

Cmaous 3: smun 2-(1 H-umuoaszon-1-un)muenof 3, 2-d [nupumuoun-4-xapbokcuram

B armocdepe azora pactBop 3tun 2-xnoptueHo|3,2-d jnupumuana-4-kapookcunara (243
mr, 1,00 mmonb, 1,0 3kB.), 1 H-umunazona (340 mr, 5,00 mmoss, 5,0 3kB.), Pdy(dba); (136 wmr, 0,15
mMmouib, 0,15 3kB.), BuXphos (85 mr, 0,20 mmons, 0,20 3kB.), K;PO, (420 mr, 2,00 mmonb, 2,0
5kB.) B Tonyose (10 mi) nepemernuBanu mpu 110 °C B TeueHne 3 yacoB. PeakIMOHHYIO CMeECh
racuiu Booii u skcrparuposanu EtOAc. Opranndeckue ciou cymmin Hax Na, SO, ¢unabTposanu
U yIapHuBaJi NPU NOHWKEHHOM JaBjieHuH. HeounIneHHbIH MpOAyKT OYHINAIH XpoMaTorpaduei
Ha cwmkarene ¢ amoupoBanueM (JIXM/MeOH 10:1) ¢ nonay4yeHneM yKa3aHHOTO COCIMHEHUS
(220 wr, Bexox 81%) B Bune Oenoro TBepnoro Bemectsa. XKX-MC: [M+H]* 275,1.

Cmaous 4: 2-(1H-umuoaszon-1-un)muenof 3, 2-d [nupumuoun-4-xapbonoeas xucioma

Cwmecp stin 2-(1H-umupazon-1-wi)tueno[3,2-d |nupumunns-4-kapookcunara (220 wmr,
0,80 mmomnb, 1,0 3xB), NaOH (96 wmr, 2,41 mmomns, 3,0 3xB) B H,O (4 mu1) u MeOH (4 mi)
nepeMelnBal NpU KOMHATHON TemmepaType B TeueHue 2 yacoB. 3HadeHue pH manHoro
pactBopa mosomwiu 1o S 1 M HCI. Ilonyuennsiii pactBop skctparuposanu 10 mu n-BuOH.
OpraHudeckue CJIOM yapUBaJIH C MOy4YeHHEeM HEOUHIEHHOTO YKa3aHHOTO coenuHeHws (200 mr)
B BUze Oejioro TBepaoro Bemecrsa. [M+H]" 247, 1.

Cmaous 5: 2-(1H-umuoaszon-1-un)-N-((1r,4r)-4-(2-
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Memoxcusmoxcu)yuriozexcun)muenof 3, 2-d [nupumuoun-4-kapboxcamuo

Pacteop 2-(1H-umunazon-1-mn)rueno|3,2-d|mupumunna-4-kapOoHoBoit kuciotsl (123
mr, 0,50 mmoub, 1,0 5kB.), Int-B1 (87 mr, 0,50 mmois, 1,0 5xB.), HATU (228 wmr, 0,60 mmoib, 1,2
3kB.), u JIUTIDA (129 mr, 1,00 mmons, 2,0 5kB.) B IM®PA (2 mi1) nepeMeImnBaii Ipyu KOMHATHOM
TeMmneparype B TeueHue |1 gaca. IlonydenHbli pacTBOp ynapusaiu noJ Bakyymom. HeounieHHbIi
npoxykt ouumanu mnpenapatusHoi BDXKX ¢ smoupoannem ACN/H,O ¢ mnonyderunem
ykazaHHoro coenuHenus (43,1 mr, Boixon 21%) B Buzne Genoro tBepnoro Bemectsa. KX-MC:
[M+H]" 402,05; 'H SIMP (300 MI'u, IMCO-d;) 6 9,21 (c, 1H), 9,14 (n, J=8,6 T'u, 1H), 8,74 (x,
J=5,6 T'n, 1H), 8,35 (T, J=1,4 I'y, 1H), 7,70 (n, J=5,6 I'u, 1H), 7,28 (x, J=1,7 I', 1H), 4,10-3,99
(m, 1H), 3,58 (an, J=6,0, 3,7 I'y, 2H), 3,46-3,32 (M, 6H), 2,10 (1, J=12,3 I'y, 2H), 1,91 (&, J=13,2
I'n, 2H), 1,69 (n, J=13,4 'y, 1H), 1,60 (n, J=11,9 I'y, 1H), 1,39-1,25 (m, 2H).

IIpumep 19: 2-(amunomeTn)-S-(1H-umuaazon-1-nmn)-N-((1r,4r)-4-(2-

METOKCHITOKCH)UHUKIoreKkcu)-1H-ungon-7-kapdokcamua
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Cmaous 1: 1-(3-0pom-4-numpoghpenun)-1 H-umuoazon

Cwmecn 2-6pom-4-¢pTop-1-autpodensona (11,00 r, 50,00 mmons, 1,0 3kB.), 1H-umuaasona
(4,80 r, 70,51 mmonb, 1,41 3xB.) u K,CO5 (6,90 1, 49,93 mMmonb, 1,0 3kB) B JIM®DA (50 mn)
nepememuBanu npu 80°C B Teuenue |1 vaca. PeakuuoHHyr cMmech racuiu Bofou. TBepabie
BelecTBa cobupanu (QUIBTPOBAHUEM C TMOJyUYE€HHEM yKa3aHHOro coenuHeHusi (12,9 r, BbIXOJ
96%) B BUAe OnegHO->kenTOoro TBepaoro Bemectsa. KX-MC: [M+H]™ 268,00.

Cmaous 2: 2-6pom-4-(1 H-umuoazon-1-un)anunun

Cwmechb 1-(3-Opom-4-aurpodenun)-1H-umunazona (1,60 r, 597 wmmons, 1,0 3kB.),
NH,NH,.H,0 (5,0 mi, 99,90 mmons, 17,2 3xB.) u Ni Penes (0,50 r, 5,85 mmounsb, 0,98 3kxB.) B EtOH
(50 mu1) mepemMernnBa M Mpu KOMHATHOM TeMneparype B TeueHue 4 yacos. [Tocne punprpoBanus
¢unbTpaT ymapuBaJIM U OUYMINATH XpoMartorpadueidl Ha CHIHKarejie ¢ JJIIHPOBAHHEM
EtOAc/nerponeitnsiii 3¢up (4/1) ¢ nonyuenuem ykaszannoro coenunenus (1,0 r, Beixon 70%) B
Buze Oesoro TBepaoro Bemectsa. XKX-MC: [M+H]* 237,99,

Cmaous 3: 2-6pom-4-(1H-umuoazon-1-un)-6-uooanunun

PactBop 2-6pom-4-(1H-umunazon-1-wn)aaunmaa (11,00 r, 46,20 mmons, 1,0 5kB.) u NIS
(10,4 1, 46,2 mmomsb, 1,0 5xB.) B TOA (100 M) mepemernnBaii Npyu KOMHATHOH TeMITEpaType B
TeueHue 2 AHel. PeaknnoHHYy0 cMmech racuiau Bomoil u skctparuposaiu 3x200 mu EtOAc.
Oprannyeckre CIOW CYIIWINA Haj Cyib()aTOM HATPUsl U ynapuBaiu. HeodnImeHHbIH MpoayKT
ouHIain xpomarorpadueii Ha cunukarese ¢ smonposanneM EtOAc/merponeiinsiii a¢up (1/1) ¢

nojiydeHneM ykasaHHoro coenuaenus (14,0 r, Berxon 83%) B Bume sxentoro macna. JXKX-MC:
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[M+H]" 363,89.

Cmaous 4: mpem-oymun (3-(2-amuno-3-6pom-5-(1H-umuoazon-1-un)ghenun)npon-2-un-
1-un)kapbamam

B armocdepe azora cmech 2-6pom-4-(1H-umunaszon-1-un)-6-nonanmnuna (7,28 r, 20,00
mMoub, 1,0 3kB.), mpem-OyTun mnpon-2-un-1-mnkapdbamara (3,11 r, 20,04 mmonb, 1,0 3kB.),
Pd(PPh;),Cl, (1,40 1, 1,99 mmons, 0,10 3xB.), Cul (0,38 r, 2,00 mmomnsb, 0,10 5kB.) u 1,1,3,3-
terpamerriryaauauaa (10,0 mir) B IM®PA (100 mu) nepememusanu npu S0°C B TeueHHE HOUH.
PeaxionHyro cMech racuiau Bogou u skcrparuposanu 3x200 mu EtOAc. Opranuueckue ciou
CylImJIM Hajx cyjibparom HaTpus U ynapuBagu. HeouuImeHHBIH NPOAYKT OYHINAIN
xpoMartorpadueit Ha cuimkarene ¢ oamoupoBaHueM EtOAc/merponeitasii a¢gup (1/1) ¢
NOJIydeHHeM yKkazaHHoro coenuneHus (4,5 r, seixox 58%) B Buame xenroro macia. JKX-MC:
[M+H]" 391,07.

Cmaous 5: mpem-6ymun ((7-6pom-5-(1H-umuoazon-1-un)-1H-unoon-2-
un)memun)xapoamam

Cmecy mpem-6ytun  (3-(2-amuno-3-0pom-5-(1H-umunazon- 1 -un)perun)npomn-2-uH-1-
wn)kapOamara (1,86 r, 4,75 mmonsb, 1,0 3xB.) 1 NaAuCl,.2H,0 (80 mr, 0,20 mmonb, 0,04 5kB.) B
EtOH (30 mur) nepemennBanu npu 80°C B Teuenue 2 nuel. [Tocne ynmapuBaHust CMeCh OUUINAIN
xpomarorpadueli Ha cunukarene ¢ smoupoBaHueM EtOAc/merponeiinbiii a¢up (1/1) ¢
noJiy4eHueM ykaszanHoro coenuHenus (700 mr, Bbixon 38%) B B JKEITOTO TBEPAOTO BELIECTBA.
KX-MC: [M+H]" 391,07.

Cmaous 6: mpem-oymun ((7-yuano-5-(1H-umuoazon-1-un)-1H-unoon-2-
un)memun)xapoamam

B armocdepe azora cmecy mpem-0ytun ((7-6pom-5-(1H-umunazon-1-un)-1H-unnon-2-
wi)metwin)kapbamara (560 mr, 1,43 mmons, 1,0 3kB), aunmanonudka (336 mr, 2,86 Mmoub, 2,0
5kB) u Pd(PPh;), (165 mr, 0,14 mmons, 0,10 3xB) B IM®PA (10 mu) nepemernusanu npu 90°C B
TeueHne 2 4acoB. PeaknmMoHHYIO cMech racwim Bomoil u skcrparupoBanu 3x50 ma EtOAc.
Oprannyeckue CIOW CYIIWINA Haj Cyib()aToM HATPUsl M ynapuBaid. HeodnImeHHbIH MpoayKT
ounmain xpomarorpadueii Ha cunukarese ¢ smonposanueM EtOAc/merponeiinsiii a¢up (1/1) ¢
NOJIyYeHHEM YKa3aHHOTO coeprHeHus (360 mr, 75%) B BUzE KenToro TBepaoro semectna. JKX-
MC: [M+H]" 338,15.

Cmaoua 7:  2-((mpem-6ymoxcuxapoonunamuno)memun)-5-(1 H-umuoazon-1-un)-1H-
UHOOI-

7-KapOOHOBAs KUCIOMA

Cwmech mpem-0yTHI ((7-umano-5-(1H-umupazon-1-nn)-1H-uagon-2-
wi)metwin)kapbamara (337 mr, 1 mmons, 1,0 5kB.), KOH (1,68 r, 29,94 mmouns, 30 3xB) u H,O (4,0
mut, 0,006 mmonb, 0,11 5kB) B EtOH (40 mir) nepemernmsanu ipu 80°C B Teuenue 1 nHs. 3HaueHne
pH nanHoro pacrBopa mosommnmu g0 4 2 M HCl u skcrparmposBamu 3x50 mn EtOAc.
Oprannyeckre CIOW CYIIWINA Han Cyib(aToM HATPUsl M ynapuBaiu. HeodnImeHHbIH MpoayKT
ounmanu C18 obpamenno-da3oBoit xpomartorpadueit ¢ smoupoBanuem H,O/CH;CN ¢

noJiydeHneM ykasaHHoro coexuneHus (100 mr, 28%) B Buze *enToro TBepaoro semectsa. JKX-
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MC: [M+H]" 357,15.

Cmaous 8: mpem-6ymu ((5-(1H-umuoazon-1-un)-7-(((1r,4r)-4-(2-
MeMOKCUIMOKcU)yuriocexcu)kapoamoun)-1 H-unoon-2-un)memun)kapoamam

Cwmech 2-((mpem-6yTokcukapOoHMITaMUHO )Me TN )-5-( 1 H-nmuna3zon- 1 -un)-1 H-uanon-

7-kap6onoBoit kucyots (100 mr, 0,28 mmonsb, 1,0 5kB.), JIUTIDA (108 mr, 0,84 mmouns, 3
3kB.), HATU (129 mr, 0,34 mmousb, 1,2 3x8.) u Int-B1 (59 mr, 0,34 mmons, 1,2 5kB.) B IM®A (1,0
MJT) TIEpEeMEIINBAIN TP KOMHATHOHN TeMriepatype B TeueHHe | vaca. HeounineHHbIN mpoayKT
ounmaiu C18 obpamenno-da3osoit xpomartorpadueit ¢ smoupoBanuem H,O/CH;CN ¢
noJiyueHueM ykasaHHoro coenunenus (120 mr, 84%) B Buzme Oesoro TBepaoro Bemectna. KX-
MC: [M+H]" 512,28.

Cmaous 9: 2-(amunomemun)-5-(1 H-umuoaszon-1-un)-N-((1r,4r)-4-(2-
Memoxcusmoxcu)yukiozexcu)- 1 H-unoon-7-kapboxcamuo

Cwmech mpem-oytun-((5-(1H-umunazon-1-um)-7-(((17,4r)-4-(2-
METOKCHUAITOKCH )LIUKJIOTeKCHI )KapOamonn)- 1 H-unnon-2-un)metin)kapbamara (120 wmr, 0,24
mmodb, 1,0 5kB.) 1 TPA (1,0 mix) B IXM (5,0 Mi1) nepeMernnBaiy Npu KOMHATHON TeMIiepatype
B Teuenue | uaca. [locne ymapuBaHUsl HeOUHINEHHbIH mpoaykT ouminanun C18 obparneHHO-
¢asoBoii xpomatorpadueit ¢ smoupoBanuem H,O/CH3;CN ¢ mnonyueHHeM yKa3aHHOTO
coemunenust (26,5 mr, 28%) B Buze Gesnoro tBepaoro Bemectsa. KXX-MC: [M+H]" 412,10. 'H-
SAMP (400 MTI', Meranon-d,) 6 8,12 (t, J=1,2 ', 1H), 7,87 (1, J/=2,0 I'u, 1H), 7,79 (n, J/=2,0 'Ly,
1H), 7,60 (T, J=1,4 T'u, 1H), 7,18 (T, J=1,2 I'u, 1H), 6,61 (c, 1H), 4,15 (n, J=0,8 I'u, 2H), 4,04-
3,93 (m, 1H), 3,70-3,64 (M, 2H), 3,59-3,52 (m, 2H), 3,39 (¢, 3H), 3,44-3,33 (m, 1H), 2,17 (n, J=11,6
I'n, 2H), 2,09 (n, J=12,4 T'y, 2H), 1,54 -1,45 (m, 4H).

Ipumep 20: N-(2-pTop-6-(TpudTopMeTHI)0eH3HI)-2-(THAZOI-S- 1) THEHO

[3,2-d|nupumuaun-4-kapooxkcamug

F C
]
@WN "
o

Cmaous 1: 2-xnop-4-(1-smoxcusunun)muenof3, 2-d [nupumuoun

Fs

B armocdepe azora pacteop 2,4-guxmnoprueHo|3,2-d|mupumununa (10,0 r, 48,77 MMoub,
1,0 5kB.), TpubyTmi(1-3TOKCH3TeHMN)cTanHaHa (21,1 1, 58,52 mmons, 1,2 3kB.), u Pd(PPh;),Cl,
(3,42 r, 4,88 mmonb, 0,1 5kB.) B JIMDPA (150 mu) nepemermmBanu B Teuenue 1 gaca npu 80 °C.
Teepaple BemecTBa OTQHUIBTPOBBIBANIUA. PeakiMi0 Tracuid BOAOH, MOJYYEHHBIH pPacTBOP
skctparupoBai 2 x 100 mu EtOAc u opranmdeckue ciion OOBENWHSIIA W YHAPUBAIH MO
BakyymMoM. IlonyueHHble TBepable BeuiecTBa mpombiBanu 2 X 10 mun EtOH ¢ nonyueHuem
yKkaszaHHoro coenuHenus (2,5 1, Bbixon 21%) B Bume Oenoro Teepmoro Bemectsa. KX-MC:
[M+H]+ 241,01.
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Cmaous 2: 4-(1-smokcueunun)-2-(muazon-5-un)mueno/ 3, 2-d [nupumuoun

PactBop 2-xnmop-4-(1-3Tokcusrenun)ruenol 3,2-d|mupumununa (2,40 r, 9,97 mmons, 1,0
3kB.), S-(Tpulytuncranamn)-1,3-tuazona (5,60 r, 14,96 mmons, 1,5 3kB.) u Pd(PPh;),Cl, (0,70 T,
0,99 mmons, 0,1 5kB.) B JIM®PA (30 min) nepememuBanu npu 80°C B Teuenue 1 gaca. Peakuurio
racuu Bomoi. IlomydenHslii pactBop skcrparmpoBanu 2x30 mn EtOAc, u obbenuHeHHbIE
OpPTraHUYECKHEe CJIOM CYIIWIM Haja CyJib(aToOM HATpUs W yHapuBajd Mox BakyyMoM. OcCTaTok
HAHOCWJIM HAa KOJIOHKY cuimkarens u smoupoBanu EtOAc/merponedineiii 3¢up (1:3) ¢
NoJiy4eHneM ykasaHHoro coenuneHus (900 mr, Beixon 31%) B Buzme Genoro TBepIoro BELIECTBA.
KX-MC: [M+H]+ 290,03.

Cmaous 3: Imun 2-(muaszon-5-un)muenof 3, 2-d [nupumuoun-4-xapboxcuram

PactBop 4-(1-3TOKCHMBUHMUN)-2-(THa30a-5-wn)TueHo[3,2-d|mupumuanna (1,10 r, 3,80
mMmouib, 1,0 skB.), KMnOy (0,24 1, 1,52 mmoins, 0,4 5kB.), NalOy4 (4,07 1, 19,01 mmorb, 5 5kB.) B
H,0 (12 mn) u nuokcane (12 mir) nepemeruBany npu KOMHaTHON TeMniepaType B TeueHue | gaca.
Peakumonnyto cmech racunu Bogoil. Ilonydyennsiit pactBop sxctparuposanu 3x20 mu EtOAc, u
OpraHu4ecKue CJIou OOBEANHSIIN, CYIIMIIN Ha CYJIb()AaTOM HATPUsI U YIAPUBAIIHU TIOJ BAKYyMOM.
ITonyuennsle TBepnble BemecTBa npomeBanu 2 X 10 mu EtOH ¢ nmonyueHneMm yka3aHHOTO
coenunenus: (400 wmr, Beixox 36,1%) B Bume Genoro TBepmoro BemiectBa. JKX-MC: [M+H]+
292,01.

Cmaous 4: N-(2-¢pmop-6-(mpugpmopmemun) oenzun)-2-(muason-5-un)muenof 3,2-d|

nUPUMUOUH-4-KapOOKCamUO

B armocdepe asora pactBop aTHN  2-(THa30a-5-wmn)TueHo[3,2-d|nupumMuann-4-
kapOokcunata (150 mr, 0,52 mmons, 1,0 3kB.), 1-[2-pTOp-6-(TpUdTOpMETHIT ) EHIT |METAHAMUHA
(149 wr, 0,77 mmonb, 1,5 skB.), AlMe; (74 wmr, 1,03 mmomab, 2 3kB.) B Tonyoje (2 wmu)
nepemeruanu npu 80°C B Teuenue 1 vaca. [lomyueHHsIi pacTBOp 3KcTparuposanu 2 x 20 ma
EtOAc u oprannveckue Ciou OObEAMHSIIN, CYLIMIN HAJ CyJIb()aTOM HATPUS M YIAPUBAIU TIOA
BakyyMoM. HeouumenHslii npoaykt ouumanu npemnapatusHoii BOXKX ¢ smroupoBaHuem
ACN/H,0 ¢ nony4yenueM ykazanHoro coequHenus (74 mr, Bbixon 33%) B Buae 6eoro TBEpaOro
Bemecta. JKX-MC: [M+H]" 439,10. 'H SAMP (300 MI'u, IMCO-d,) 6 9,41 (t, J=5,5 T'y, 1H),
9,25 (m, J=0,8 T'u, 1H), 9,03 (xm, J=0,8 I'y, 1H), 8,66 (1, J=5,6 I'y, 1H), 7,70-7,55 (m, 4H), 4,85 (x,
J=5,4Twu, 2H).

Hpumep 21: N-((1r,4r)-4-(2-MeTOKCHITOKCH)IHKJIOTeKCH)-S-(THA301-5-101)-1 H-

nupas3ono[3,4-clnupuauH-7-kapookcaMmua

Cmaous 1: 5-(4-memun-5-numponupuoun-2-un)muason
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PactBop 2-xn0p-4-metun-5-uurponupununa (1,50 r, 8,69 mmons, 1,00 3kB.), 5-(4,4,5,5-
teTpameTii-1,3,2-nnokcaboponan-2-mn)tuasona (2,20 r, 10,43 mmons, 1,20 sks.), Pd(dppf)Cl,
(636 wmr, 0,87 mmoub, 0,1 3xB.), KF (2,52 1, 43,46 mmonb, 5,00 3kB.) u Cul (331 wmr, 1,74 Mmoub,
0,20 3xB) B AM®A (15 mn) nepemermnamu rpu 80 °C B Teuenue 1 yaca. [lonydeHHslii pacTBop
racuu Bonmoil W skcrparupoBayu 3x150 mnm EtOAc. Opranuueckwe cion OOBEOUHSIIH,
npoMbiBasin 250 MJI COJIEBOTO pacTBOpa, CYLIWIM Han OE3BONHBIM CyJb(hAaTOM HATPUS U
yHapuBaId IOJA BakyyMoM. HeouWIeHHbII NMpPOXYKT HAHOCHIJIM HAa KOJIOHKY CHJIMKAreis C
smonposanueM EtOAc/nerponeiinsiii 3gpup ¢ noixydennem ykazanHoro coenunenus (1,46 r, 60%)
B BUjie kopuuaHeBoro Teepaoro semectsa. JKX-MC (ESI, m/z): 222,23 [M+H]".

Cmaous 2: 4-memun-6-(muazon-3-un)nupuoun-3-amumn.

B armocdepe Bonopona pacteop S-(4-meTun-5-autponupuans-2-min)ruaszona (1,08 r, 4,88
mmodb, 1,00 skB.) u Pd/C (104 mr, 0,98 mmons, 0,20 sxB.) B MeOH (30 mu) nepemeninsanu npu
KOMHAaTHOM Temnepartype B TedeHue 10 yacos. TBepable BemecTBa OTGUIBTPOBBIBAIN U (PUIBTPAT
yrnapuBajiu mox BakyyMoM. Heouwmmenneidi npoxnykr ounmmanun C18 oOparmenHo-hazoBoi
xpomarorpadueti ¢ smoupoanueM CH;CN/H,O ¢ nosnydeHuem ykasaHHOTO coenuHeHwus (697
mr, 75%) B Buze xentoro TBepaoro semectna. JKX-MC (ESI, m/z): 192,25 [M+H]".

Cmaous 3: 2-6pom-4-memun-6-(muazon-S-un)nupuoun-3-amun

PactBop 4-metun-6-(tuazon-5S-wn)nupunun-3-amuna (800 mr, 4,18 mmonb, 1,00 5kB.) u
NBS (893 wmr, 5,020 mmoub, 1,2 5xB.) B T®A (9 mi) nepemerunBainu mpu 0°C B TedeHre 2 4acoB.
[Monyuennsiii pactBop pazdasysiin 30 mut JIXM u ynapusaiu noj Bakyymom, 1 HeounineHHbIH
npoaykt ouninaan C18 obpamenHo-da3oBoii xpomatorpadueii ¢ amoupoBanrnem CH;CN/H,0 ¢
NOJIyYeHUEM yKa3aHHOTO coenuHeHus (655 mr, 58%) B BUae KOPUUHEBOTO TBEPAOTrO BELIECTBA.
KX-MC (ESI, m/z): 270,15 [M+H]".

Cmaous 4: 5-(7-6pom-1H-nupazono[3,4-c [nupuoun-5-un)muazon

PactBop 2-6pom-4-meTin-6-(Tuazon-S-un)mupuaus-3-amuna (481 mr, 1,88 mmons, 1,00
9KB.) U YKCycHOro anruapuaa (959 wmr, 9,39 mmons, 5,00 skB.) B CHCI; (10 mi1) nepemernnpaim
npu 0°C B Teuenme 2 uacoB. JloGammsmu KOAc (55 wmr, 0,56 wmmomnb, 0,30 3kB.) u
u30neHTIIHUTPUT (550 wmr, 4,70 mmonsb, 2,50 3xB.) ITonyueHHBIH pacTBOp nepeMennBaiu npu 0
°C B Teuenue 20 munyT u npu 60 °C B Teuenue euie 1,5 gaca. [lonydeHHyo cmech ynapusaiu
IOJT BAKYYMOM M HEOYHIIEHHBIH TMPOIYKT HAHOCHJIM Ha KOJIOHKY CHUTMKAressi C SJIOMPOBAHHEM
EtOAc/nerponeiinbiii 3gup ¢ monydeHweMm ykasaHHOro coemuHenwsi (433 wr, 82%) B Bune
xenroro TBepaoro semecta. KX-MC (ESI, m/z): 281,13 [M+H]".

Cmaouss  5: mpem-6ymun  7-0pom-5-(muaszon-5-un)-1H-nupazonof3,4-c [nupuoun-1-
Kapbokcuiam

PactBop 5-(7-O6pom-1H-nmpazono[3,4-clmupunus-S-wn)tuazona (353 wmr, 1,26 mmouns,
1,00 sxB), DMAP (31 wmr, 0,25 mMmonsb, 0,20 5kB) u nu-mpem-oytunnukapbonat (411 mr, 1,88
mMmodb, 1,50 3xB.) B IM®PA (4 M) nepeMelBaiy IpU KOMHATHON TeMreparype B TeueHue 12
yacos. [TonydenHslii pacTBop racuiu Bopoi u sxkcrparuposanu 3x40 mi EtOAc. Opranuueckue
cJion OOBENUHSUIIN, CYIIWIN Hal O€3BOAHBIM CYJb(pATOM HATPHUS U YIAPUBAIU IO BAKyYMOM C

NOJIyYeHHEM YKa3aHHOTO coennHeHus (338 mr, 71%) B Buze *enToro TBepaoro semectsa. JKX-
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MC (ESI, m/z): 381,25 [M+H]".

Cmaoua  6:  mpem-6ymun  7-(1-smokcueunun)-5-(muaszon-5-un)-1H-nupazonof3,4-
¢ [nupuoun-1-kapookcunram

B armocdepe azora x pactBopy mpem-0ytun 7-0pom-5-(Tuazon-5-mn)-1H-nupasonol3,4-
c]mupunun-1-kapbokcunara (300,00 mr, 0,79 mmons, 1,00 3xB.) u Pd(PPh;),Cl, (55 mr, 0,079
mmonb, 0,10 5kB.) B JIM®PA (3,5 mu) noGasmsnmu Tpulytui(1-3ToKCHITeHUIT)CTaHHAH (426 M,
1,18 mmonb, 1,50 3xB.). Ilony4ennsiii pactBop nepememusanu npu 80°C B Teuenue 1 yaca.
ITonyuennsiii pactBop racunu 40 Ml HachIEHHOrO BOAHOrO pacteopa KF u skcrparuposanu 3 x
40 mn EtOAc. Opranndeckue ciou 00be IMHSITN U TpoMbIBaH 30 MIT COJIEBOTO PacTBOpPA, CY LITWIN
Hay Oe3BOAHBIM Cyib(aTOM HATPUsl M yNapUBAaJIU IOJA BakyyMoM. HeouwieHHbIH NmpomykT
HAHOCHJIN Ha KOJIOHKY cuiukarens ¢ smounposanueM EtOAc/merponeitnsiii 3gpup ¢ nonydeHnem
ykazanHoro coenuHenus (100 mr, 85%) B Buze sxenroro Tepaoro seuectsa. JKX-MC (ESI, m/z):
373,44 [M+H]".

Cmaous 7: Dmun 5-(muaszon-5-un)-1 H-nupazonof 3,4-c [nupuoun-7-xapboxcunam

K pacrBopy mpem-6ytun  7-(1-3TOKCHBHHWI)-5-(THa301-5-1n)-1H-nupasono|3,4-
c]mupunun-1-kapbokcunara (100 mr, 0,37 mmonsb, 1,00 5kB.) B 1,4-aurokcane (5 mi) noOasisiin
NalO, (236 wmr, 1,10 mmonb, 3,00 3kB.) B H,O (2 mn). [To kamsim nobasnsiu KMnO, (17,41 wr,
0,110 mmousb, 0,30 3xB.) B H,O (2 mu). [TonyueHHBbIH pacTBOp MepeMeIInBaId MPU KOMHATHOMN
temnepatype B TeueHne 40 wmunyT. Ilonyuennnlii pactBop paszbasmsim 20 ma H,O u
skcTparuposanu 3 x 30 M EtOAc. Oprannyeckre nopunuu 00beIUHSIII, CYLITHIH HaJl O€3BOIHBIM
Cyb(aToM HATPHS U YIIAPUBAIH TOJ BAKYYMOM C MOJIyYeHHEeM yYKa3aHHOTro coenuneHus (80 wmr,
79%) B Buze xentoro TBepaoro Bemectna. KX-MC (ESI, m/z): 275,30 [M+H]".

Cmaous 8: 5-(muazon-5-un)-1H-nupazono[3,4-c [nupuoun-7-xapoonosas xucioma

K pacrBopy stun 5-(tuazon-5-wmn)-1H-mupasono| 3,4-cnupunus-7-kapookcunaTa (70 wmr,
0,26 mmoub, 1,00 3xB.) B MeOH/H,0 (4 mu1/0,8 mut) nobassuiu LiOH (15 mr, 0,64 mmonsb, 2,50
9kB.). [TonyueHHbI# pacTBOP MepeMelTuBaIU P KOMHATHOM TeMIiepatype B TedeHue 1,5 4acos.
IMocne 3aBepenust 3Hauenne pH nosoxmm 10 4 ¢ momombto 1 M HCl u mony4yeHHbIH pacTBOp
ynapuBaiu moa BakyymMoM. Heouwmmenssiii npoxykt oummanu C18 obpamenno-da3oBoit
xpomarorpadueii ¢ amounposanrieM CH;CN/H,O ¢ nonyueHuem yka3aHHOTO coequHeHus (14 mr,
90%) B BUae xenroro TBepaoro Bemectsa. XKX-MC (ESI, m/z): 247,24 [M+H]".

Cmaous 9: N-((1r,4r)-4-(2-memoxcusmokcu)yuxnozexcun)-5-(muason-5-un)-1H-
nupasonof3,4-c [nupuoun-7-xapboxcamuo

K pacrBopy S-(tmazon-5-un)-1H-nmupazono|3,4-c|nupuann-7-kapOoHOBOH KuCiIOThl (14
mr, 0,057 mmonsb, 1,00 3kB.), JJUIIDA (22 wmr, 0,17 mmons, 3,00 sxB.) u HATU (22 wmr, 0,057
mMmoub, 1,00 3xB.) B JIM®A (0,5 M) nobasmsumu Int-B1 (11 wmr, 0,063 mmonb, 1,10 3kB.).
IlonyuenHslli pacTBOp MHepeMEIIMBAIN NPU KOMHATHOM TemrepaType B TeueHue 40 MUHYT.
Peaxiro racunn HyO u skerparuposanu 3 x 10 mi EtOAc. Opranuueckue ciiou oObeIuHSIIH,
cyurmuid Han Oe3BOAHBIM Cyib(aToM HaTpus W yNapUBaIM TOJX BakyyMoM. HeouurneHHbIH
npoaykt ounimaan C18 obpamenno-daszopoii xpomatorpadueii ¢ smouposanrnem CH;CN/H,0 ¢

MOJTyYeHHEM YKa3aHHOTO coenuHeHus (6 mr, 25%) B Bune Oenoro TBepaoro emecTna. XKX-MC
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(ESI, m/z): 402,10 [M+H]*. 'H IMP (400 MI', CD;0D-d,) 6 9,03 (n, /=0,7 T'u, 1H), 8,56 (x,
J=0,7 T'y, 1H), 8,46 (c, 1H), 8,30 (c, 1H), 4,03 (nm, J=11,1, 7,4, 3,9 I'y, 1H), 3,71-3,64 (M, 2H),
3,60-3,53 (m, 2H), 3,49-3,34 (M, 1H), 3,40 (c, 3H), 2,21-2,10 (M, 4H), 1,68-1,55 (m, 2H), 1,52-
1,39 (m, 2H).

Hpumep 22: 2-(1H-Umnaazon-1-ua)-N-((1r,4r)-4-(2-MeTOKCHITOKCH ) IHKJIOT €KCH.T)

-S-metun-SH-nuppoJio[3,2-d|nupumuann-4-kapéokcamua

IO
HN

Cmaous l: 2-(1H-umuoason-1-un)-5-memun-5H-nuppono/3, 2-d [nupumuoun-4-
Kapbonoeas Kucioma

PactBop stun 2-(1H-umupason-1-un)-5H-nuppono[3,2-d | nupumuans-4-kapOokcuiara
(257 wr, 1,0 mmonb, 1,00 3kB.), 60% NaH (60 mr, 2,50 mmons, 2,50 3xB.) u Mel (213 wmr, 1,50
Mmodib, 1,50 3kB.) B IM®A (5 M) nepemernnBanu npu 35°C B Tedenue 2 yacos. [TonyueHHyO
CMech ynapuBaii noj BakyymoMm. HeounieHHsii npoaykT ounmnany npenapatusHoi BOXX ¢
nojiydeHueM ykasaHHoro coenunenus (100 mr, Beixon 41%) B Buze 6enoro TBEpIOro BELIECTBA.
KX-MC: [M+H]+ 244,08.

Cmaous 2: 2-(1H-umuoaszon-1-un)-N-((1r,4r)-4-(2-memoxcusmoxcu)yuxiocexcu)-35

-memun-5H-nuppono/ 3, 2-d [nupumuoun-4-xapboxcamuo

Pacteop 2-(1H-umunazon-1-un)-5-merun-5SH-nuppono|3,2-d Jnupumunus-4-kapOoHOBOIA
KHUCJ0THI (63 Mmr, 0,26 mmodb, 1,00 3kB.), Int-B1 (54 mr, 0,31 mmons, 1,20 skB.), HATU (148 wr,
0,39 mmomnb, 1,50 sxB.) u JUIIDA (100 wmr, 0,78 mmonb, 3,00 skxB.) B MDA (1 M)
NepeMeNInBaIl NMPU KOMHATHOW TeMmrepaType B TeueHue | yaca. HeouuineHHbl IPOAYKT
ouutanu odbpariieHHO-(ha30Boi xpomarorpadueli ¢ MoJy4eHHeM YKa3aHHOTo coenunenus (11 mr,
Boixox 11%) B Bume 6enoro tBepaoro semecrsa. JKX-MC: [M+H]+ 399,20. 'H SIMP (300 MTI'y,
Meranon-d4) & 8,77 (¢, 1H), 8,10 (¢, 1H), 7,86 (n, J=3,2 ', 1H), 7,14 (c, 1H), 6,69 (n, J=3,2 'y,
1H), 4,04 (c, 3H), 4,03-3,90 (m, 1H), 3,65 (nn, J=5,9, 3,4 'y, 2H), 3,54 (nn, J=5,8, 3,4 ', 2H),
3,40-3,38 (M, 1H), 3,37 (¢, 3H), 2,21-2,06 (m, 4H), 1,60-1,20 (m, 4H).

Ipumep 23: S-(1H-Umupazon-1-ui)-N-((1r,4r)-4-(2-MeTOKCHITOKCH ) LIUKJIOT €KCHJT)-

1H-nupa3ono[4,3-d|nupumuaun-7-kapdokcamua
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Cmaous 1: 5-Xnop-7-(1-smoxcusunun)-1H-nupazono[4, 3-d [nupumuoun
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B atmocdepe azora k pactBopy S,7-auxnop-1H-nupazono[4,3-d]mupumuanaa (1,00 T,
5,29 mmoub, 1,00 5kB.) B arokcane (4 mut) nobasnsimn TpudyTi( 1-3TokcuBrHMWIT)cTaHHAH (2,29 T,
6,35 mmonsb, 1,2 3xB.) u Pd(PPh;),Cl, (0,37 1, 0,53 mmons, 0,1 3kB.). Ilonmy4yeHHBIH pacTBOp
nepememuBaan npu 60°C B Teuenme 1,5 waca. Peakiuro racuiaum HacChIEHHBIM BOJHBIM
pactBopom KF. Teepasie BemectBa ordruibTpoBbiBan. @unstpat pasdasisu 150 mur EtOAc u
npombiBau Bopod. OpraHudeckwil CIOH Cywmmid Hajx Oe3BOIHBIM CylnbhaToOM HATpus M
yHapuBaId IOJA BakyyMoM. HeouWIeHHbII NMpPOXYKT HAHOCHIJIM HAa KOJIOHKY CHJIMKAreis C
samoupoBanueM EtOAc/merponetinbiit 3¢up (4/1) ¢ monydeHnem ykasaHHOTO coenuHenus (620
mr, Bbixoz 40%) B Buze skenToro Teepaoro Bemectsa. XKX-MC: [M+H]™ 225,65.

Cmaous 2: 7-(1-smokcueunun)-5-(1H-umuoaszon-1-un)-1 H-nupasonof4, 3-d [nupumuoun

B armocdpepe aszora k pacrBopy S-xyop-7-(1-3TokcuBuHMN)-1H-nupasono[4,3-
d]mupumununa (520 mr, 1,74 mmons, 1,00 5kB.) B Tonyose (2 mut) nodasnsin 1H-umunason (237
Mr, 3,49 mmons, 2 3kB.), Pdy(dba); (160 mr, 0,17 mmons, 0,1 3kB.), K5sPO,4 (1,11 1, 5,23 MMmoub,
3,0 5xB.) u 1BuXPhos (148 mr, 0,35 mmounsb, 0,2 5KB.) U MOJYUEHHYIO CMECh MePEMELINBAIN IPU
80°C B Teuenme 5 wacoB. Cmech pasbasmsuim 150 mu EtOAc u mpomeBamu 3x50 mn H,O.
Opranuueckue ciou OOBEAMHSIIN U CYLIMIN Hajx O€3BOIHBIM CyJb(haTOM HATPHs U yIapUBAJIH
1o, BakyyMoM. HeounieHHbIH NpOayKT HAHOCUIIM Ha KOJIOHKY CHJIMKAress C 3JI0HMPOBAHUEM
EtOAc/nerponeiinsiii 3¢up (54/46) ¢ nonyuenrem ykasanuoro coeguHenus (80 mr, Bbrxon 9%) B
Buje xenroro maciaa. XKX-MC: [M+H]" 257,26.

Cmaous 3: Smun 5-(1H-umuoason-1-un)-1 H-nupasonof4, 3-d [nupumuoun-7-
Kapbokcuiam

K pacTBoOpy 7-(1-3TokcuBunamN)-5-(1 H-umunazon-1-un)-1H-nupazono[4,3-
d]mupumununa (75 mr, 0,29 mmons, 1,00 5kB.) B auokcane (4 mir) u HyO (4 mut) nobasssiiu NalOy
(250 wmr, 1,17 mmonb, 4 3kB.) 1 KMnOy, (9 wmr, 0,059 mmonb, 0,2 3KB.) U CMECh MepPeMEIIUBAIN
npu KOMHATHOH Temmiepatype B Teuenue 0,5 yaca. Cmeck pazbdasisum 30 mi EtOAc u mpombiBaiu
2 x 10 mn Bogsl. OpraHUYeCKuil CJION CyIIHIN Hall O€3BOAHBIM CYJIb(aTOM HATPHUS U YIIAPUBAIU
noj BakyyMoM. HeouwineHHbI NMPOAYKT HAHOCHJIM HAa KOJIOHKY CHJIMKAreJisi W 3JFOUPOBAIN
EtOAc ¢ monydeHuem ykasaHHoro coenuHenus (35 mr, Bbixon 37%) B Buzae 0esioro TBEpIOTO
BemecTBa. JKX-MC: [M+H]* 259,24,

Cmaousa 4: 5-(1H-umuoazon-1-un)-N-((1r,4r)-4-(2-memoxcusmoxcu)yuxnozexcun)-1 H-
nupasonof4,3-dnupumuoun-7-xapboxcamuo

K pacTBopy STUT 5-(1H-umunazon-1-wn)-1H-mupazomno[4,3-d |mupumuaus-7-
kapOokcunata (30 mr, 0,12 mmonb, 1,00 5kB.) B Tonyose (4 mu) nobasmsum Int-B1 (20 wmr, 0,12
mMMmodb, 1 3kB.) 1 1 M pactBop AlMe; B Tonyose (0,17 mi, 1,5 3kB.) 1 cMech iepeMeInuBaIy Ipu
100°C B Teuenue 24 ugacoB. Cmech pazbasmsuin 30 mu JIXM u npombiBanu 2x10 M1 BOZBL
Oprannyeckre ciaou OOBEAMHSIN U CYIIMIN HaJ O0€3BOAHBIM CyJb(AaTOM HATPHUS M yHapUBAIU
non BakyymoM. HeounineHHsbiii npoaykt ounmanu C18 obpamenHo-(ha3oBoit xpomaTorpadueii ¢
smoupoBanueM H,O/CH;CN (58:42) ¢ monyudeHueM yka3aHHOTO coenuHeHus (8,5 mr, BbIXOX
19%) B Bune Oenoro TBepaoro Bemectsa. JKX-MC: [M+H]" 386,25. 'H AMP (300 MI't;, IMCO-
d6) & 9,13-9,00 (M, 2H), 8,52 (c, 1H), 8,25 (1, /=1,2T'n, 1H), 7,17 (1, J/=1,5 ', 1H), 4,01-3,90 (M,
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1H), 3,58 (nn, J=5,2, 3,3 I'u, 2H), 3,45 (nn, J=5,9, 3,7 I'u, 2H), 3,25 (c, 3H), 3,24-3,20 (M, 1H),
2,09 (n, J/=10,8 I'y, 2H), 1,92 (n, J=10,5 I'y, 2H), 1,70-1,58 (m, 2H), 1,36-1,24 (m, 2H).
IIpumep 24: 5-(1H-Umupaszoa-1-ua)-N-((1r,4r)-4-(2-

METOKCHITOKCH)IHUKJIOTeKCUJI)THeHO[3,2-b]|nupuaun-7-kapdokcamu

L
Nay HN

Cmaous 1: Memun 3-(3-memoxcu-3-oxconponanamudo)muoghen-2-kapboxcunam

PactBop merun 3-amuHotuoden-2-kapdokcunara (7,85 r, 49,9 mmons, 1,00 skB.), TOA
(6,06 1, 59,88 mmoub, 1,20 3kB.) 1 MeTHn 3-xJ0p-3-0Kcomnponanoara (7,50 r, 54,93 mmons, 1,10
5kB) B JIXM (100 mn) mepememmBanu npu 25°C B TedeHue 2 4vacoB. IlomydeHHyro cmech
npombiBasid 3 % 30 man H,O. Opranuyeckuii cjioil yrnapuBajiu MOJA BaKyyMOM C IOJIyYEHUEM
ykazaHHoro coenuHenus (12 r, Beixon 89%) B Buze xenroro macna. XKX-MC: [M+H]* 258,10.

Cmaous 2: Memun 5,7-0uokco-4,35,6, 7-mempacuopomueno| 3, 2-b [nupuoun-6-
Kapoboxcunam

Cmecy metun 3-(3-3TOKCH-3-OKComponaHamMuzao)Troden-2-kapobokcunata (9,6 r) u #-
BuOK (11,9 r) B #-BuOH (200 min) nepememmBanu npu 70°C B Teyenme | waca. ITocne
KOHLIEHTPUPOBAHUS MOJIyUYEHHYIO CMECh YIIaPUBAJHU C MOJy4YSHHEM YKa3aHHOTO coenuHenue (9,5
I, HEOUHUIIIEHHOE) B BUJIE *KeNTOro TBepaoro Bemiectsa. JKX-MC: [M+H]* 226,10.

Cmaous 3: 5, 7-0uoxco-4,5,6,7-mempacuopomuenof 3, 2-b [nupuoun-6-xapbonosas
Kucioma

Cmecp Metun 5,7-guokco-4,5,6,7-tetparuaporueHo|3,2-b nupunun-6-kapObokcunara
(9,501, 42,18 Mmmonb, 1,00 3kB.) u --BuOK (11,90 1, 0,11 mmounb) B H,O (200 mit) mepemermunbaiu
npu 60°C B TeueHume Houu. [locie KOHLEHTPUPOBAHUS TOJYYEHHYI) CMECh YIapHUBAIA C
MOJTyYE€HHEM YKa3aHHOTO coenuHenue (20 r, HEOYHIIIEHHOE) B BUJIE JKEJITOrO TBEPIOTO BEIECTRA.
KX-MC: [M+H]* 212,10.

Cmaous 4: Tueno[3,2-b [nupuoun-5,7(4H,6H)-0ouon

PactBop 5,7-nuokco-4,5,6,7-rerparunporueno|3,2-b JmupuanH-6-kapOOHOBOH KHUCIOTHI
(20,0 T, 94,70 mmomb, 1,00 3xB.) B 6 M HCl (100 mi) nepememnBaiu Npu KOMHATHOH
Temrieparype B TedeHwe 1| wyaca. I[locnme ymapuBaHus TBepAble BemlecTBa coOupanu
(UIBTPOBAHUEM C MOJYYSHHEM YKa3aHHOTrO coenuHeHus (4 T, BbIxoA 32%) B BUIE KEITOTO
tBepaoro Bemectra. JKX-MC: [M+H]* 167,95.

Cmaous 5: 5,7-ouxniopmuenof 3, 2-b [nupuoun

PactBop THeHo[3,2-b]mupunun-5,7(4H,6H)-nnona (4,00 r, 23,9 mmons, 1,00 3kxB.) B
okcuxjiopuae pochopa (30 min) mepememubanu npu 100°C B Teuenne Houu. [locne ynmapuBaHus
TBepable BemecTsa pazdasisuy 200 mu JIXM u npomeanu 3 x 50 HO. Opranndeckue cion
O0BEMHIIN U yIIAPUBAIN C MOJyUY€HUEM yKa3aHHOro coexmHeHus (2,5 r, Beixox 51%) B BUIe
oenoro TBepaoro emecTta. KX-MC: [M+H]" 203,95.
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Cmaous 6: 7-Xnop-5-(1 H-umuoason-1-un)muenof3, 2-b [nupuoun

B armocdepe azora cmech S,7-nuxnoprueno|3,2-b]mupuaunna (1,72 r, 8,43 mmouns, 1,00
3kB.), |H-umunasona (0,74 r, 10,94 mmois, 1,30 3kB.), Pd,(dba);-CHCI; (0,87 1, 0,84 mmons, 0,10
3kB.), BuXPhos (0,35 r, 0,84 mmons, 0,10 3xB.) u K;PO, (3,57 1, 16,82 mmonb, 2,00 3kB.) B
muokcane (15 mi) nepemernmsanu npu 80°C B TeueHne Houu. HepacTBoprMble TBEpIbIE BEIECTBA
or¢punerpoBbiBasin.  PunbTpar ymapuBanmu u  oummamu  CI8  obOpamenHo-dazoBoit
xpomatorpadueit ¢ amounposarreM H,O/CH;CN ¢ nmonydenuem ykazanHoro coenunenus (150
Mr, BbIxoz 28%) B BuIe skenToro TBepaoro Bemectsa. XKX-MC: [M+H]™ 236,05.

Cmaous 7: 5-(1H-umuoaszon-1-un)-N-((1r,4r)-4-(2-
Memoxcusmoxcu)yukiozexcun)muenof 3, 2-b [nupuoun-7-kapboxcamuo

B armocepe CO cmech 7-xnop-5-(1H-umunaszon-1-umyrueno[3,2-b|nupuanna (100 mr,
0,42 mmoub, 1,00 3kB.), Int-B1 (246 wr, 1,42 mmons, 3,35 3kB.), Pd(dppf)Cl, (53 mr, 0,07 Mmoub,
0,17 sks.), dppf (53 mr, 0,09 mmons, 0,23 5kB.) u TOA (0,50 M) 8 HMII (3 mit) nepemernpaiu.
npu 120°C B teuenue 2,5 yacos. IlonyuenHsiii pacTBop ynapusanu. HeouuieHHbIN NpORyKT
ounmamun C18 oOpamenHo-¢pazoBoii xpomartorpadueii ¢ smoupoBanuem H,O/CH;CN ¢
NOJIyYeHHEM YKa3aHHOro coenuHeHus (36 mr, 21%) B BUe CBETIIO-3€JIEHOTO TBEPAOTO BELIECTBA.
XKX-MC: [M+H]* 401,10; H SIMP (400 MI'u, IMCO-dq) 6 8,78 (n, J=7,6 I'yy, 1H), 8,59 (1, J=1,2
I'u, 1H), 8,32 (1, J=5,6 'y, 1H), 8,24 (¢, 1H), 8,03 (T, /=1,4 I'y, 1H), 7,60 (n, J=5,6 T'y, 1H), 7,20
(T, J=1,2 I'y, 1H), 3,91-3,83 (M, 1H), 3,56 (nxm, J=5,9, 3,9 I'y, 2H), 3,44 (nn, J=5,8, 3,9 I'u, 2H),
3,29 (n, J=4,2 T'u, 1H), 3,26 (¢, 3H), 2,06 (n, J/=12,3 T'u, 2H), 1,97 (n, J/=12,5 I'u, 2H), 1,49-1,40
(M, 2H), 1,34-1,24 (m, 2H).

IIpumep 25: 5-(1H-Umupazon-1-un)-N-((1r,4r)-4-(2-

METOKCHITOKCH )IMKJIOTeKCHJ)THA30.J10[4,5-d|mupumMuaus-7-kapéoxkcamu

IO
N HN
wN

Cmaous 1: 7-Xnop-5-(1 H-umuoazon- 1-un)muazonof4,5-d [nupumuoun

B aTmocdepe azora pactsop S,7-nuxiopruazono[4,5-d|mupumunnsa (1,80 r, 8,74 Mmoub,
1,00 skB.), 1H-umunazona (0,59 r, 8,67 mmounb, 0,99 sks.), Pdy(dba); (0,80 r, 0,87 mmons, 0,1
3kB.), fBuXPhos (0,93 r, 2,18 mmons, 0,25 3kB.) u K3PO, (3,71 1, 17,47 Mmodb, 2 5KB.) B TOJIyOJIe
(30 mi) mepememmBamu npu 60°C B Teuenme 3 yacoB. [lonydeHHYK CMeCh ymapuBaid U
skcrparupoBamu 3x150 mm EtOAc. Opranmueckue cion OOBENIMHSUIM M YIIAPUBAJIH.
HeounmeHHbIl mpoy KT HAHOCHIIUA Ha KOJIOHKY CHUTMKareJsi u dmouposain EtOAc/merponeiinbiii
s¢up (40:60) ¢ nmonydyenuem ykazaHHoro coemwaeHusi (1,1 r, Beixox 53%) B BUAE JKENTOTO
tBepaoro Beuectsa. JKX-MC: [M+H]+ 237,99.

Cmaous 2: 7-(1-smokcusunun)-5-(1 H-umuoason-1-un)muazonof4,5-d[nupumuoun

B armocdepe azora pacteop 7-xnop-5-(1H-umunazon-1-mn)ruazonol4,5-d|nupumunnsa

(1,10, 4,63 mmonb, 1,00 3kB.), TpudyTii( 1 -3ToKCH3TeHW T )cTaHHaHa (3,34 T, 9,26 MMOJTB, 2 9KB.),
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Pd(PPh;),Cl, (0,32 1, 0,46 mMoub, 0,1 3kB.) u IM®PA (15 min) nepemenusanu mpu 60°C B TeueHue
3 4vacos. Peakumro racunm HacellleHHbIM BOAHBIM pacTtBopoM KF. HepactBopumeble TBepable
BemecTBa OT(uubTpoBbBaIU. IlomyueHHBI pacTBOp SkcTparmpoBanu 3x50 M JAXM.
Opraandeckuii Cioil Cymmim Haa CynbhaToM HATpUs U yrnapuBaiu. HeouumeHHbIH MpoayKT
ounmanu odpameHHo-(pa3oBol xpomarorpadueli ¢ MoJlydeHueM ykazaHHOTO coenuHernwus (600
Mr, BbIXOA 47%) B BHIE skenToro TBepaoro Bemectsa. XKX-MC: [M+H]+ 274,07,

Cmaous 3: smun 5-(1 H-umuoazon-1-un)muaszonof4,5-d [nupumuoun-7-xapooxcuram

PactBop 7-(1-3TokcuBunmN)-5-(1H-nmMunason-1-umruasono[4,5-d|nupumuanna (600 mr,
2,20 mmoub, 1,00 s3kB.), KMnQOy (139 wmr, 0,88 mmons, 0,40 3kB.), NalO, (1,88 r, 8,78 mmonsb, 4
5kB.) B H,O (10 M) u nuoxcane (10 mu) nepeMernnBaiy Npyu KOMHATHOH TeMIIepaType B TEUEHUE
30 munyTt. Ilonydennsiii pactBop skctparuposanu 3x10 ma JIXM. Opranuueckue Cou CyIININ
Hax cyib(aTroM HaTpus U ynapusanu. HeounineHHBIH mpoAyKT ouMIanu odparieHHO-(pa30Boi
xpomarorpadueli ¢ moJay4eHueM ykaszaHHoro coenuHenus (220 mr, Beixon 36%) B Bune 0enoro
tBepaoro Beuectsa. JKX-MC: [M+H]+ 276,05.

Cmaous 4: S-(1H-umuoaszon-1-un)-N-((1r,4r)-4-(2-
MemOKCUsmMoxcu)yuxiozexcuir)muazonof4,5-d [nupumuoun-7-xapbokcamuo

B armocgepe azora pactsop stun 5-(1H-umupnason-1-mn)ruasonol4,5-dnupumunus-7-
kapbokcunata (200 mr, 0,78 mmonb, 1,00 5kB.), Int-B1 (404 wmr, 2,33 mmonb, 3 35kB) u 1 M
pactBop AlMe; B Tonyone (3,1 mu, 4,0 5kB.) B Toyose (10,0 mi) nepememmBanu mpu 75°C B
TeueHue 2 4vacoB. Peakumio racunu BOAOW M 3kcTparupoBanu 3 X 150 mn guxyiopmeTaHa.
Oprannyeckue CJIOW CYIIWINA Han Cyib()aToM HATPUsl M ynapuBaau. HeodyWIeHHbIH MpOAyKT
ouutanu odpareHHO-(ha30Boi xpomarorpadueli ¢ oJyYeHHEM YKa3aHHOTO coenuuenus (14 mr,
BbIXOH 5%) B BHae Oesoro teepaoro semectsa. JKX-MC: [M+H]* 403,15. 'H SIMP (300 MTI'y,
JIMCO-d6) 6 9,85 (c, 1H), 9,34 (c, 1H), 8,85 (n, J=8,5 I'y, 1H), 8,68 (¢, 1H), 7,30 (¢, 1H), 4,00-
3,77 (m, 1H), 3,56 (an, J=5,9, 3,8 I'y, 2H), 3,44 (an, J=5,9, 3,7 I'u, 2H), 3,28-3,22 (M, 4H), 2,05
(n, J=11,7 T'u, 2H), 1,87 (n, J=12,3 'y, 2H), 1,65-1,52 (M, 2H), 1,34-1,22 (m, 2H).

Hpumep 26: 6-(1H-Umuaazon-1-ui)-N-((1r,4r)-4-(2-MeTOKCHITOKCH ) LIUKJTIOT €KCHT)-
3H

-umMuaa3o[4,5-cJnupuaun-4-kapdoxcamun

:: \D
~ \v‘,.—"\-\‘ -

~ O

NH
N=/
Cmaous 1: 2,6-0uxiopnupuoun-3,4-ouamun
B armocdepe azora nepememBaiu pacTBop 2,6-1uxiop-3-HuTponupuanH-4-amusa (7,50
r, 0,036 mmonb, 1,00 3kB.), Fe (10,07 r, 0,180 mmonb, 5 3kB.) B ykcycHoi kuciote (120 m)
nepemermuBaiu npu 80°C B teuenue 1 udaca. IlonydeHHYIO CMeCh ymapuBaju IO BaKyyMOM.

OcTaToK HAaHOCWJIM Ha KOJIOHKY cuiukarens u smouposainn EtOAc/merponeiinsiii s¢up (3:1) ¢
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NOJIyYeHHEM YKa3aHHOTo coequHeHus (5,5 r, Beixon 86%) B BUIE JKENTOrO TBEPIAOTO BELIECTBA.
KX-MC: [M+H]* 177,99.

Cmaous 2: 4,6-ouxnop-3H-umuoazof4,5-c [nupuoun

PactBop 2,6-muxnoprupunun-3,4-guamuna (5,50 r, 30,90 mmonb, 1,00 3kB.), TpUMETHIT
optodopmuara (19,67 r, 185,37 mmonsb, 6 3kB.) B ykcycHoi kuciote (100 M) mepemenrnBanu
nipu 80 °C B Teuenue 1 yaca. [lonydeHHyro cMech yrapuBaiy noj BakyyMoM. OCTaTOK HAHOCHIIU
Ha KOJIOHKY cuiukarenss u smouposann EtOAc/merponeiinbiii 3¢up (1:4) ¢ mnomydeHnem
yKkazaHHoro coeaunenus (5,5 r, Beixox 95%) B Bupe xentoro tBepnoro Bemectsa. KX-MC:
[M+H]" 187,97.

Cmaous 3: 6-Xnop-4-(1-osmoxcusunun)-3H-umuoaszof4,5-c [nupuoun

B armocdepe azora pactBop 4,6-muxinop-3H-umunasol4,5-clnupuauna (5,50 r, 29,25
MMoutb, 1,00 5kB.), TpubyTmn(l-sTokcuarenun)cranHana (15,85 r, 43,88 mmonb, 1,50 5xB) u
Pd(PPh;),Cl, (2,05 1, 2,92 mmounb, 0,1 5kB) B JIM®PA (93 mi) nepemewmuBanu npu 100°C B
TedeHne | vaca. Peakuuro racunu BOAOH, MOJYUEHHBIH pacTBOp 3kcTparuposBaiu 2 x 100 mn
EtOAc u opranuueckue cjiou OOBEAMHSIIN, CYLIMJIH HaA CyJb(aToM HATpUsS U YyIapUBaJIH.
Heounmenneiit npoaykt (5 mu) ountnanu npenaparusHoit BOXKX ¢ anmonpoBanuem rpagueHTom
H,0/ACN 5/95, ysenmuuarommmcs 1o HyO/ACN 50/50, ¢ nonyueHneM yKa3aHHOTO COeAUHEHUS
nocie ynapusanus (3 T, Beixox 45,85%) B Buge 6enoro tBepaoro Bemectsa. XKX-MC: [M+H]*
224.,05.

Cmaous 4: 4-(1-omoxcueunun)-6-(1 H-umuoazon-1-un)-3H-umuoaszo[4,5-c [nupuoun

B armoctepe azora pactBop 6-xyop-4-(1-sTokcuBunm)-3H-uMunaszo[4,5-clnupunuxa
(2,50, 11,18 mmomnsb, 1,00 3xB.), 1H-umunazona (15,22 r, 223,55 mmounsb, 20 skB), Cul (4,26 ,
22,36 mmoib, 2 3kB) u K,COs5 (3,09 1, 22,36 mmonb, 2 5kB) B HMII (35 mut) nepemernuBanu npu
150°C B Teuwenume 1 wyaca. PeakumonHHyro cmech racuiau Bomoil. llomydeHHBIH pacTBOp
skcTparupoBanu 3 x 100 Myl muXJiopMeTaHa W OPTaHUYECKUE CIIOM OOBENUHSIIH, CYLIWIA Hal
cysbdaToM HaTpus U ynapuBajau. HeouuineHHbIH NPONyKT ouninaiu npenapatuBHoii BOXX ¢
smonposanneM H,O/ACN ¢ nonydeHneM yKa3aHHOTO coeMHeHHs nocie ynapusanus (120 mr,
BbIx07 4%) B BUIe Oenoro TBeproro Bemectsa. XKX-MC: [M+H]* 256,11.

Cmaous 5: Smun 6-(1H-umuoazon-1-un)-3H-umuoazof4,5-c [nupuoun-4-xapbokcuiram

PactBop 4-(1-3TokcuBunnn)-6-(1 H-umunazon-1-un)-3 H-umunazo

[4,5-c]mupuamna (130 mr, 0,51 mmons, 1,00 skB.), KMnQOy (32 mr, 0,20 mMonb, 0,4 5kB.)
u NalO, (436 wmr, 2,04 mmonb, 4 5kB.) B H;O (3 mu1) u nuokcana (3 mi1) mepeMennBaiy npu
KOMHATHOM TeMmIiepaType B TeueHue | yaca. PeaklMOHHYI0 CMeCh raCHJIM BOJAON U MOJY4YEHHBIH
pactBop 3kctparupoBaiu 3 x 20 mu EtOAc. Opranwyeckue ciou OOBENUHSIN, CYIIVJIU Hal
cyab(aToM HATPHUS U YIIAPUBAIH IO/l BAKYYMOM C MOJIy4YEeHHEM YKa3aHHOTO coenHeHus (60 mr,
BbIx0J 46%) B BuAe xkenroro Teepaoro semectsa. JKX-MC: [M+H]" 258,09.

Cmaous 6: 6-(1H-umuoaszon-1-un)-N-(( Ir,4r)-4-(2-memoxcusmoxcu)yurxnoeexcun)-3H

-umuoazof4,5-c [nupuoun-4-xapboxcamuo

B armocgepe azora pactsop atun 6-(1H-umunazon-1-wmn)-3H-umunazo

[4,5-c]mupunmnn-4-kapOokcmnara (50 mr, 0,19 mmonb, 1,00 3kB.), Int-B1 (101 wmr, 0,58
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mMosb, 3 5kB.) u 1 M AlMe; B pacrBope toayomna (0,78 mu, 4 skB.) B Todyose (1 wu)
nepememuBanu | gac nmpu 80 °C. HeounmmeHHbI mpoaykT (5 MJI) OYHINAIH IpenapaTHBHON
B3OXX ¢ nmonyuenuem ykazanHoro coeauHenus (14 mr, Beixon 19%) B Bume 6enoro TBepaoro
semecta. JKX-MC: [M+H]* 385,20. 'H SIMP (400 MI'u, IMCO-d6) & 13,05 (c, 1H), 8,93 (c,
1H), 8,72 (c, 1H), 8,53 (¢, 1H), 8,32-8,27 (M, 2H), 7,13 (1, J=1,2 'y, 1H), 3,90 (m, 1H), 3,57 (ax,
J=5,9, 3,8 I'y, 2H), 3,44 (nn, J=5,9, 3,8 I'y, 2H), 3,34-3,23 (M, 4H), 2,07 (n, J=12,0 I'y, 2H), 1,89
(n, J=12,2 T'y, 2H), 1,63 (x, J=12,7, 12,2 'y, 2H), 1,31 (m, 2H).

IIpumep 27: 2-(1H-Umupaszoa-1-ua)-N-(terparuapo-2H-nupan-3-un)-SH-

nuppoao[3,2-djnupumuann-4-kapéoxkcamug

@
HN

Panemuueckuii

K pacteopy Int-A2 (150 mr, 0,65 mmons, 1,00 5kB.) B IM®A (2 mu) nobasisuu JJUTTDA
(508 wr, 3,93 mmoib, 6 5kB.), HATU (348 wmr, 0,92 mmons, 1,4 5kB.) u Terparunpo-2H-nupan-3-
amuH ruapoxjopun (126 mr, 0,92 mmonb, 1,4 5kB.) U CMeCh MEepPEeMELIMBAIU MPH KOMHATHOMN
temnepatype B TeueHue 0,5 yaca. Cmech ounanu C18 obpammeHnHo-¢pa30Boi xpomarorpadueti ¢
samoupoBanueM H,O/CH;CN (55:45) ¢ nony4yeHreM ykazaHHOTO coeinHeHus (83 mr, Beixon 41%)
B Bujie Oesoro TBepaoro semecrsa. JKX-MC: [M+H]* 313,10. 'H AMP (300 MI'u, IMCO-ds) 6
12,15 (¢, 1H), 9,03 (¢, 1H), 8,89 (n, J/=8,4 I'y, 1H), 8,25 (1, J/=1,2 'y, 1H), 8,04 (1, J=3,0 'y, 1H),
7,18 (c, 1H), 6,72-6,74 (m, 1H), 4,18-4,08 (m, 1H), 3,93-3,78 (M, 2H), 3,49-3,26 (m, 2H), 1,97-
1,60 (M, 4H).

Hpumepsr 28a u 28b: (5)-2-(1H-Umuga3on-1-un)-N-(terparuapo-2H-nupaun-3-ui)-
SH-nuppono|3,2-d|nupumuaun-4-kapookcamMmun U (R)-2-(1H-umupazon-1-ui)-N-
(Terparuapo-2H-nupan-3-un)-SH-nuppoJio[3,2-d|nupumugun-4-kapdéoxcamu

O
O

N

Coenunenne ITpumepa 27 (58 Mr) HOMONHUTENBHO OYHUINATN C TIOMOINBIO XUPABHOU
BOXX B cnenyromux ycnosusix (Komonka: CHIRALPAK TA, 2x25 cwm, 5 mkwm; [TogsmkHas ¢asa
A: rexcan: [IXM=3:1 (10 mons/n NH;-MeOH), noxsmkHas ¢asza B: EtOH; ckopocTs nmotoka: 16
MJI/MUH, TpagueHTt: nojgaepkanue 20% B B Teuenue 13 munyT, 220/254 HM) ¢ moay4eHHEM
YKa3aHHOT'O COEIMHEHMSI CO BpeMeHeM yaep kuBanus 2,39 muny el ([Ipumep 28a) u 2,87 MUHY THI
(ITpumep 28b). AbcomoTHas crepeoxumust [Ipumepos 28a u 28b He Obuta moaTBEpKACHA.

IIpumep 28a:
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Brinensiiu B Buge 6enoro tBepnoro Bemectsa (19,8 mr, Bexon 34%). XKX-MC: [M+H]*
313,20. 'H AMP (300 MTI'i, Meranon-d,) 6 8,94 (t, /=1,2 T'n, 1H), 8,23 (1, /=1,2 T'y, 1H), 8,00
(m, J/=3,3 'y, 1H), 7,16 (1, J/=1,2 'y, 1H), 6,73 (m, J=3,0 I'u, 1H), 4,25-4,19 (M, 1H), 3,99 (ax,
J=10,7, 4,0 T'u, 1H), 3,94-3,81 (M, 1H), 3,66-3,48 (m, 2H), 2,12-2,05 (M, 1H), 2,00-1,71 (m, 3H).

IIpumep 28b:

Breinensuin B Buge 6enoro tBepnoro Bemectsa (18,4 mr, Bexon 32%). XKX-MC: [M+H]*
313,20. 'H AMP (300 MTI', Meranon-d,) 6 8,94 (t, /=1,1 I'u, 1H), 8,23 (1, /=1,4 T'y, 1H), 8,00
(m, J/=3,1 T'y, 1H), 7,16 (1, J/=1,3 I'n, 1H), 6,73 (n, J=3,2 I'u, 1H), 4,25-4,18 (M, 1H), 3,99 (ax,
J=10,8, 3,7 ', 1H), 3,94-3,81 (M, 1H), 3,66-3,48 (m, 2H), 2,13-2,02 (M, 1H), 2,01-1,71 (m, 3H).

IIpumep 29: 4-®top-S-(1H-umuaazon-1-uma)-N-((1r,4r)-4-(2-

MEeTOKCHITOKCH)UHUKIoreKkcu)-1H-ungon-7-kapdokcamua

Oy
HN

F NH

e —

Cmaous 1: 1-(5-6pom-2-¢pmop-4-numpogpenun)-1H-umuoazon

Cwmecw 1-6pom-4,5-nudrop-2-aurpodensona (3,30 r, 13,87 mmons, 1,00 3xB.), K,COs
(2,87 1, 20,77 mmonb, 1,50 sxB.) u 1H-umunazona (1,41 r, 20,71 mmons, 1,49 3xB.) B JIM®PA (30
mit) nepemernvBanu mpu 25°C B TeyeHue Houu. Peakuuro racwim Bonoil. Teepable BeliecTBa
coOupanu pUIBTPOBAHUEM C MOJyUYeHUEM YKa3aHHOTO coenrHenus (3,6 r, 91%) B Buae KeNTOro
tBepaoro Bemectra. JKX-MC: [M+H]* 285,95.

Cmaous 2: 7-6pom-4-¢pmop-5-(umuoazon-1-un)-1H-unoon

B aTmocdepe azora k pactBopy 1-(5-6pom-2-¢rop-4-aurpodenun)-1H-umunaszona (3,3 r,
0,012 moms, 1,00 3kB.) B TT'® (100 mu) no kammsim npu -45°C nobasisiim 6pomM(3TeHUIT)MarHui
B TT'® (46,2 M1, 0,030 Mo, 4 5kB.). [TonydeHHsIl pacTBOp nepemenrBaiy npu -45°C B TeueHne
2 yacos. Peakuuro racunu NH,C1/H,0 u sxctparuposanu 3x100 mi EtOAc. Opranudeckue ciiou
CYLIMJIN HaJ CyJb(haToM HATpHs U ynapuBaiu. HeounimeHHbI NPOAYKT HAHOCHJIM Ha KOJIOHKY
cunukarenst ¢ smoupoBanueM EtOAc/merponetinpiii 3¢up (1/1) ¢ monmydeHHeM yKa3aHHOTO
coenunenus (550 mr, Beixon 17%) B Bune Oenoro TBepaoro Bemectsa. JKX-MC: [M+H]" 279,98.

Cmaous 3: 4-¢pmop-5-(1 H-umuoazon-1-un)-N-((Ir,4r)-4-(2-
Memoxcusmoxcu)yuxiozexcun)-1 H-unoon-7-kapboxcamuo

B atmocdepe CO cmecwy 7-Opom-4-drop-S-(mmunazon-1-un)-1H-unnona (286 mr, 1,02
mMoib, 1,00 5kB.), Int-B1 (346 mr, 2,0 mmonsb, 1,96 3kB.), Pd(dppf)Cl; (73 mr, 0,10 mmois, 0,10
5kB.) 1 TOA (1 mu) B IMCO (5 min) nepemermmBanu npu 80°C B TedeHne HOUU. PeakIMOHHYO
cMech racunu Bojpoil u skctparuposaiu 3x50 mun EtOAc. OpraHudeckue ClOM CyLIMJIM HaJ
cysbdaroM HaTpus U ynapuBaiu. HeounmeHnsiil npoaykt ounmianmu C18 obpameHHo-(ha30Bok
xpomarorpadueii ¢ amonposarrieM H,O/CH;CN ¢ nonyueHuem yka3aHHOTO coequHeHus (71 mr,
17%) B BUIE TEMHO-KENTOrO TBEpaOro BemecTa. JKX-MC: [M+H]" 401,10. 'H SIMP (400 MTI'11,
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IMCO-ds) 6 11,62 (¢, 1H), 8,37 (n, /=7,6 I'y, 1H), 8,00 (n, /=1,3 I'y, 1H), 7,90 (n, /=6,9 'y, 1H),
7,55 (x, J=1,3 I'n, 1H), 7,48 (1, J=2,8 'y, 1H), 7,14 (n, J=1,2 I'u, 1H), 6,66 (ox, J=3,2, 2,0 I'L,
1H), 3,88-3,78 (M, 1H), 3,54 (an, J=5,9, 3,8 I'y, 2H), 3,42 (nn, J=5,8, 3,9 I'y, 2H), 3,27 (c, 3H),
3,26-3,21 (m, 1H), 2,04-1,95 (m, 2H), 1,91-1,82 (m, 2H), 1,42-1,31 (m, 2H), 1,30-1,25 (m, 2H).
Ipumep 30: S-(1H-umupaszon-1-ui)-N-((1r,4r)-4-(2-MeTOKCHITOKCH ) LIUKJIOT €KCHJT)-

2-metun-1H-6en3o[d|umuaason-7-kapookcamug

O
Q.‘ ».\"__./‘\0/

O

NH
Nﬂ

Cmaous 1: Memun 5-(1 H-umuoazon-1-un)-2-numpobenzoam

Ny

SN

Cwmecw metun 5-grop-2-uutpobensoara (5 r, 25,1 mmons, 1 3xB), 1H-umunazona (1,88 r,
27,62 mmoub, 1,10 3xB), K,COs (5,21 1, 37,66 mMmounb, 1,5 5xB) B IM®PA (80 mut) nepemernnBaiu
npu 120°C B Teuenue 2 yacoB. Peakuuro racuiu BOXOM/bAOM U 3KcTparupoBanu 3 x 100 mn
EtOAc. Opranuueckue Ciow CyIInmiu Haj cyinbhaToM HaTpusi W ynapusanu. HeouwieHHBIH
NPOAYKT HAHOCUJIM Ha KOJIOHKY cuiukarens u smouposainn EtOAc/merponeiinbiii a¢up (9/1) ¢
NOJIyYeHHeM yKa3aHHOro coenuHenus (4,4 r, 71%) B Bume xentoro TBepaoro emectsa. JKX-
MC: [M+H]" 248,10.

Cmaous 2: Memun 2-amuno-5-(1H-umuoazon-1-un)benzoam

B atmocdepe Bomopona cmech Metun S-(1H-umunazosn-1-un)-2-aurpodensoara (29,6 r,
119,74 mmons, 1 3kB.), Pd/C (2 1, 18,79 mmons, 0,16 5xB.) B MeOH (800 mut) nepeMernnBaiy npu
KOMHAaTHOW Temneparype B TedeHue 24 d4acoB. HepacTBopumble TBepAble BELIECTBA
or¢uiabTpoBbIBaNI M mpombiBaE MeOH. ®@unbTpar ynapuBaiu € MOJYYEHHEM YKa3aHHOTO
coenunenus (22,77 r, 82%) B Buze skentoro Teepaoro Bemectsa. XKX-MC: [M+H]* 218,10.

Cmaous 3: Memun 2-amuno-5-(1 H-umuoazon-1-un)-3-numpoodenzoam

Cwmech metun 2-amuHo-5-(1H-umunazon-1-un)densoata (1,00 r, 4,60 mmonsb, 1,00 3kB.),
KNO; (931 wmr, 9,21 mmounb, 2,00 3xB.) B T®A (10 mu) nepemermBanu npu S0°C B Teuenue 2
yacoB. [Tony4eHHy0 CMeCh yIapuBajy M pacTBOPsUIH B HachIeHHOM pactBope NaHCO; (30 mu).
IMonyuennsiii pactBop 3xctparuposain 3x30 mu EtOAc. Opranuueckue ciou OOBEOMHSIIN,
CyWIMJIM Hajx Oe3BONHBIM CyJb(aTOM HATpUs U YHAPUBAIM C MOJYYEHHEM YKa3aHHOTO
coenunenus (960 mr) B Bune Teepaoro Bemectra. KX-MC: [M+H]* 263,10.

Cmaous 4: memun 2, 3-0ouamuno-5-(1 H-umuoaszon-1-un)bensoam

Cwmecp metnn 2-amuno-5-(1H-umunazon-1-wun)-3-autpodenzoara (960 mr, 3,66 MMOIb,
1,00 sxB.), Pd/C (3,00 ) B8 MeOH (50 mu) mepememmBaiyu npu KOMHATHOW TeMIIEpaTtype B
teuenue 0,5 yaca. HepacTBopumble TBepble BelecTsa OTPMIBTPOBBIBAIH U poMbiBasid MeOH.
QunbTpaT ynapuBaiH C TMOJYYEHHWEM YKa3aHHOro coenuHeHus (450 Mr) B BuAe TBEPAOTO
Bemiecta. JKX-MC: [M+H]* 233,10.
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Cmaoua  5:  Memun  5-(1H-umuoazon-1-un)-2-wemun-1H-6en3zof/dumuoazon-7-
Kapookcuiam

PactBop metun-2,3-nuamuno-5-( 1 H-umunazon-1-um)denzoara (200 mr, 0,86 mmoib, 1,00
3KkB.), 40% aneranmpaeruna (269 mr, 2,58 mmoub, 3,00 3kB.), NaHSO; (134 mr, 1,29 mmons, 1,50
5kB.) B EtOH (2 mi) u H,O (2 mn) nepemermmanu npu 80°C B Teuenue 2 yacos. Peakiuro racuim
BoAHbIM pacTBopoM NaOH. ITonyuennsiii pactBop sxctparuposanu 3 x 10 EtOAc. Opranudeckue
cyon 00BeNUHSIIN U yrapuBaiu. HeounineHHbIi NPOAYKT HAHOCHIN Ha KOJIOHKY CHJIMKAress C
smouposanueM EtOAc/merponeiinsiii a3dgup (1/9) ¢ monydyernem ykazanHoro coenuneHus (80 mr,
36%) B Bune tBepaoro semecrsa. XKX-MC: [M+H]* 257,10.

Cmaoua  6:  5-(1H-umuoazon-1-un)-2-memun-1H-6en3o/dumuoazon-7-kapoonosas
Kucioma

Pacteop merun 5-(1H-umunazon-1-un)-2-metun-1H-6en30[d]umunaszon-7-kapbokcunara
(80 wmr, 0,31 mmonb, 1,00 3xB.), KOH (18 mr, 0,31 mmomns, 1,00 skB.) B MeOH (1,0 mn) u H,O
(0,20 M) mepememuBanu NpPH KOMHATHOM Temrepatype B TeueHue 2 4acoB. 3HaueHue pH
nosogwi 10 3 1 M HCl. Cmech ynapuBanu ¢ mojiy4eHHeM ykasaHHoro coenaunenus (50 mr) B
BU/I€ HEOUNIIIEHHOT'O TBEPIOT0 BELIECTBA, KOTOPOE HCIOIb30BAIN O€3 TOTOIHUTENbHONH OUMCTKH.
KX-MC: [M+H]" 243,10.

Cmaous 7:  S-(1H-umuoazon-1-un)-N-((1r,4r)-4-(2-memokcusmoxcu) yurioeexcii)-2-
memun-1H-6ensofdJumuoazon-7-kapboxcamuo

PactBop 5-(1H-umunazon- 1-un)-2-metun- 1 H-6en3o[ d Jumunazon-7-kapOoHOBOH
kucaoThl (50 mr, 0,21 mmonb, 1,00 3kB.), Int-B2 (43 mr, 0,25 mmonsb, 1,20 skB.), JIUIIDA (40 wmr,
0,31 mmonb, 1,50 3kB.), HATU (94 mr, 0,25 mmons, 1,20 3kB.) B IM®PA (2 M) nepemMermnBaiu
IpYU KOMHATHOM TeMIiepaType B TeueHue 2 yacoB. HeounImeHHbIN MPpOoAy KT OUUINAIN OOpaIieHHO-
¢azoBoii xpomarorpadueti ¢ smoupoanueM ACN/H,0 ¢ nonyueHneM yKa3aHHOTO COeIUHEHUS
(18 wmr, BbIXOH 22%) B BUzEe Oestoro Teepaoro Bemectsa. JKX-MC: [M+H]* 398,20. 'H AMP (300
MTI'u, AMCO-dg) & 12,68 (n, /=168,4 'y, 1H), 9,87 (n, J/=7,5 'y, 1H), 8,22 (¢, 1H), 7,99-7,67 (m,
3H), 7,12 (¢, 1H), 3,90- 3,34 (m, 1H), 3,55 (an, J=6,0, 3,7 I'y, 2H), 3,44 (1, /=4,8 'y, 2H), 3,39-
3,34 (m, 1H), 3,26 (c, 3H), 2,57 (n, J/=20,2 'y, 3H), 2,00 (x, J=9,8 'y, 4H), 1,53-1,21 (m, 4H).

Hpumep 31: N-(2-Dt1op-6-(TpUPTOopMeTHI)OeH3IHNN)-S-(THAZOA-S-11)-1H-nuH00-7-

Kapookcamujg
F CF3
s HN
N .-—'
G
NH

Cmaous 1: memun unOOIUH-T7-KAPOOKCUAM
Cwmech metwii- 1 H-unnon-7-kap6okcunara (95 r, 542 mmons, 1 3kB.), NaBH3CN (170,4 T,

2,70 momp, 5 3kB.) B AcOH (1000 mu1) nepeMennBaiy npu KOMHATHOW TEMIIEpaType B TEUCHHE 2
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yacoB. Peak1inoHHy0 cMech racuiu Boaol u skctparuposanu 3x1000 ma EtOAc. Opranuueckue
cion obbenauHsIN 1 nnpoMbiBaii 3 x 300 mu H,O. Oprannueckue ciiou CyImmim Haj CyJibhaToM
HATpUs U ynapuBaiy. HeounmeHHbIi MPpOoay KT HAHOCHIIA Ha KOJIOHKY CHIJTMKAreJisi U 3JIF0UPOBAIIN
EtOAc/nerponeitnsiii 3¢up (1:20) ¢ monydyeHueM ykaszaHHOro coenuHenus (69 r, 72%) B Bune
6enoro TBepaoro BemecTa. KX-MC: [M+H]" 178,1.

Cmaous 2: memun 5-H00UHOONUH-T7-KAPOOKCUIAM

PactBop mermnungonun-7-kapookcunara (67 r, 378,5 mmonb, 1 5kB.) u NIS (89,3 1, 397
mmodb, 1,05 5kB.) B AcCOH (1200 mim) nmepemennBany npu KOMHATHON TeMnepaType B Teuenue 10
MUHYT. PeakimoHHyi cMmech racuiau Bomoi. OcakneHHble TBEpIble BEIeCTBa COOHMpanu
¢unbTpoBanneM. TBepable BemecTsa npoMbiBaiu SO0 M1 BOJbl. ITO MPUBOAUIO K YKa3aHHOMY
coenunenuro (100 r, 87,26%) B Buge Oenoro TBepnoro Bemectsa. XKX-MC: [M+H]" 304,05.

Cmaousa 3: memun 5-i100-1 H-unoon-7-kapbokcunam

Cwmechy meTun-5S-tionunaonuH-7-kapookcmnara (95 r, 313,43 mmonb, 1 3kB.) U MnO,
(408,7 r, 4,7 monb, 15 3kB.) B TT'® (800 mu) nepememuBanu npu 75°C B TeueHue 16 yacos.
HepactBopumble TBepable BeLiecTBa OTGMIBTPOBbIBAIH. PHIBTPAT yHAPUBAIH C HOIYyYEHHEM
ykazaHHoro coenuHenus (91 mr, 96%) B Buze cBeTyo->kentoro teepaoro emecrsa. KX-MC:
[M+H]* 302,10.

Cmaous 4: memun 5-(muazon-5-un)-1H-unoon-7-kapooxcuiam

B armocdepe azora cmech merun S-tion-1H-unpon-7-kapbokcunara (500 wmr, 1,661
mmoJb, 1 5kB.), 5-(4,4,5,5-rerpameTnn-1,3,2-nuokcaboponan-2-un)-1,3-tuazona (351 mr, 1,66
mMmouib, 1,00 3kB.), K,CO; (459 wmr, 3,32 mmodb, 2,0 skB.), Cul (32 mr, 0,17 mmons, 0,1 3kB.) u
Pd(dppf)Cl, (122 wmr, 0,17 mmois, 0,10 skB.) B EtOH (12 mu1) u H,O (3 mut) nepemernuBaiy npu
60°C B reuenue 1 yaca. [TonyueHHbIH pacTBOpP yrapuBaIu U HAHOCHIJIU Ha KOJIOHKY C CUJIKarejieM
¢ amoupoBanueM EtOAc/merponetinbiii 3¢up (40/60), ¢ monyuyeHHEM yKa3aHHOTO COEIUHEHUS
(500 mr) B Buae 6€50ro TBEPAOro BEIIECTBA, KOTOPOE UCTIONB30BAJIH Aajiee Oe3 JOMOIHUTEIbHON
ounctku. XKX-MC: [M+H]* 259,05.

Cmaous 5: 5-(muazon-5-un)-1H-unoon-7-kapbonosas kucioma

K pactBopy merun S-(tnazon-5-mn)-1H-uanon-7-kapookcunara (500 mr, 1,94 mmons, 1
5kB.) B MeOH (20 mui) nobasnsuin 2 mut BogHoro S M pactBopa NaOH. Cmech nepemernnpaim
IpYU KOMHATHOW Temriepatype B Teuenne 6 yacoB. 3Hauenune pH nosoxumm 1o 6 ¢ nomomsro HCI
(2 M). Iony4yeHHYIO CMECh YIapHBAJN MOA BAKYYMOM M HAHOCHJIM HA KOJIOHKY CHJIMKArelys C
smonposanueM JIXM/MeOH (10/1) ¢ monyueHuem ykasanHoro coeauneHus (250 mr, 26%) B
BUE KOPUIHEBOTO TBepaoro euectsa. XKX-MC: [M+H]* 245,03.

Cmaousa  6:  N-(2-¢pmop-6-(mpuchmopmemun)bensun)-3-(muason-5-un)-1 H-unoon-7-
Kapbokcamuo

PactBop 5-(Tmazon-5-wn)-1H-urnon-7-kapobonoBoit kucnotsl (250 mr, 1,02 mmonsb, 1
skB.), HATU (584 wmr, 1,54 mmons, 1,50 sxB.), JUTIDA (397 wmr, 3,07 mmonsb, 3,0 5kB.) u 1-[2-
¢dTop-6-(TpudTopmernn)penmn|meranamura (198 mr, 1,03 mmons, 1 3xB.) B AMPA (8 ™)
nepeMeNInBaIl NMPU KOMHATHOW TeMnepaTrype B TedeHue | vaca. HeouuineHHbI IPOAYKT

ounmmanu obpaieHHO-(pa30Boi xpomarorpadueil 1 TOMOJHUTEIBHO OYUIIAIH TPENapaTUBHON
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BOXX ¢ monydenuem ykazanHoro coenuHenust (160 mr, 37%) B Bume 0Oenoro TBEpAOTrO
BemectBa. JKX-MC: [M+H]* 420,10. 'H AMP (300 MI'y, IMCO-ds) 6 11,30 (c, 1H), 9,05 (c,
1H), 9,04-8,87 (M, 1H), 8,36 (¢, 1H), 8,16-7,87 (m, 2H), 7,67-7,57 (m, 3H), 7,38 (c, 1H), 6,53 (x,
J=2,7Tu, 1H), 4,73 (c, 2H).

Ipumep 32: N-((1r,4r)-4-(2-MeTOKCHITOKCH)LHKJIOTreKCHJI)-2-(THA3071-5-ua)-SH

-nuppoao[3,2-djnupumuans-4-kapéoxkcamug

IS
7S HN

Cmaous 1: Smun 2-(muazon-5-un)-5SH-nuppono[ 3, 2-d [nupumuoun-4-kapooxcunram

B armocdepe azora cmech 3TN 2-x510p-5H-niuppoino| 3,2-d JnupumuauH-4-kapOokcunarta
(655 wmr, 2,90 mmoub, 1 3kB.), 5-(4,4,5,5-Terpameruin-1,3,2-muokcaboposan-2-un)ruaszona (1,22 r,
5,8 Mmodb, 2 3kB.), Pdy(dba); (265 mr, 0,29 mmounsb, 0,10 3kB.), X-phos (277 mr, 0,58 mmonsb, 0,20
5kB), nuruapara ¢ropuna kamus (818 wmr, 8,7 mmonb, 3 3kB) B Tonyouse (8 m) u H,O (1 mn)
nepemermusanu npu 80°C B Teyenue 10 yacos. Peakiuro racuinu Booit u skcrparuposanu 3 x 50
M1 guxjopmeraHa. OpraHu4yecKue CJIOou OOBEOUHSIIH, CYIIMIM Haa O€3BOAHBIM CYJb(paTom
HATPUS U YIAPUBAIH. DTO MPUBOAUIO K MOJYYESHUIO YKa3aHHOTO coenuHenus (690 mr, 74%) B
BHJIE KenToro TBepaoro Bemectsa. XKX-MC: [M+H]* 274,30.

Cmaous 2: 2-(muaszon-5-un)-5H-nuppono[ 3, 2-d [nupumuoun-4-xapbonosas kucroma

Cwmech dtun 2-(tuazon-5-wn)-SH-nuppono|3,2-dnupumunun-4-kapookcunata (680 wmr,
2,48 mmonb, 1 3kB.) u 2 M 2,5 monw/a BogHoro pactopa NaOH B MeOH (8 mut) nepemernuBaiu
IpU KOMHATHOM Temneparype B TeueHue 2 4acoB. [locne 3aBepiueHust K OJTy4eHHOMY PacTBOPY
noGasstmn SO mut Boabsl. 3Hauenne pH noBonwnum o 3 nobasienuem koHneHTpupoanHoid HCI.
ITony4ennsiii pactBop npombiBaiu 3 < 10 mu EtOAc. BongHbie ciou ynapusaiy 1o BaKyyMOM ¢
NOJIyYeHHEM YKa3aHHOro coenuHeHus (560 mr, 91%) B BHIE cepoBaTOro TBEPAOrO BELIECTBA.
KX-MC: [M+H]" 246,24.

Cmaous 3: N-((1r,4r)-4-(2-memokcusmokcu)yuxnozexcun)-2-(muason-5-un)-SH-
nuppono[3, 2-d [nupumuoun-4-xapboxcamuo

Cwmech 2-(Tnazon-5-ui)-SH-nupposnol 3,2-d Jmupumunmn-4-kapO6oHoBoit kuciotsl (300 mr,
1,22 mmons, 1,00 3xB.), Int-B1 (253 wmr, 1,46 mmonsb, 1,20 3kB.), HATU (510 mr, 1,34 mmois, 1,10
3kB.), JUIIDA (315 wmr, 2,44 mmonsb, 2,00 5kB.) B IM®A (5 MI1) mepemMennBaiy npu KOMHATHOM
TeMIieparype B TeueHue | yaca. HeouuineHHblil mpoaykT ouuimanu npenapatuHoil BOXX ¢
NOJIyYeHHEeM yKa3aHHOro coenuHeHus (17 mr, Beixon 4%) B Buae Oenoro TBEPAOTO BELIECTBA.
KX-MC: [M+H]" 402,15. 'H AMP (300 MI'u, Meraunon-d4) 6 9,06 (x, J=0,8 T'u, 1H), 8,84 (x,
J=0,8 ', 1H), 7,94 (n, J=3,2 'y, 1H), 6,73 (xn, J=3,2 'y, 1H), 4,10-3,90 (m, 1H), 3,68 (an, J=5,8,
3,41, 2H), 3,56 (an, J=5,8, 3,5 I'y, 2H), 3,50-3,41 (m, 1H), 3,39 (¢, 3H), 2,21- 2,01 (M, 4H), 1,80-
1,60 (M, 2H), 1,59-1,31 (m, 2H).
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IIpumep 33: N-(2-PTop-6-(TpudpTOopMeTHI)0eH3UI)-6-(THAZ0I-S-11)-3]-

umMuaazo[4,5-cJnupuann-4-kapooxkcamua
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Cmaous 1: Smun 6-(muaszon-5-un)-3H-umuoaszof4,5-c [nupuoun-4-xapooxcunam

B armocdepe azora pactBop 3ty 6-xnop-3H-umunasol4,5-c lnupunns-4-kapookcumiara
(945 wr, 4,19 mmons, 1,00 3kB.), 5-(4,4,5,5-rerpamermi-1,3,2-nuokcaboposiaH-2-1i1)THa3ona
(4,42 1, 20,941 mmonsb, 5,00 3kB.), Pdy(dba); (269 mr, 0,293 mmons, 0,07 3xB.), XPhos (280 wr,
0,59 mmonsb, 0,14 3xB.) u KF (1,22 r, 20,94 mmounb, 5,00 3kB.) B auokcane (24 mi) u H,O (6 mu)
nepememuBaiu npu 100°C B Teyenue 2,5 nHeit.Cmech ymapuBaqu U OYHINATHA (DJIILI-
xpomarorpadueli Ha cunukarene ¢ smoupoaHueM EtOAc/MeOH (83/17), ¢ monydeHnuem
yKa3zaHHOTO coenuHenus (98 mr, Beixon 6%) B BUIE KOPHUHEBOro TBepAoro BemmecTa. KX-MC:
[M+H]" 275,30.

Cmaous 2: 6-(muaszon-5-un)-3H-umuoazof4,5-c [nupuoun-4-xapbonosas xucroma

K pactBopy stun 6-(tuazon-5-un)-3 H-umunaso[4,5-cnupuaun-4-kapookcunara (98 wmr,
0,36 mmoub, 1,00 3kxB.) B MeOH (1,00 mu) u H,O (1 mn) nobasnsmu LiOH (23 wmr, 0,54 mmons,
1,50 5kB.) U cMech TiepeMelIuBaKi NP KOMHATHOW TeMIepaType B TeueHue 2 4acoB. TBepabie
BemiecTBa OorduibTpoBbBad. PuibTpar ymapuBanu u ounmanu C18 obparueHHo-dpa3zoBoi
xpomarorpadueii ¢ smouposanuem H,O/CH;CN (68/32) ¢ mosy4eHHeM yKa3aHHOTO COeAMHEHUS
(24 wr, BeixOn 24,55%) B Buae xenroro macna. XKX-MC: [M+H]* 247,25,

Cmaous 3: N-(2-¢pmop-6-(mpughmopmemuin)bensun)-6-(muazon-5-un)-3H-umuoasof4,5-
¢ [nupuoun-4-xapooxcamuo

PactBop 6-(Tnazon-5-nn)-3 H-umunasol4,5-clnupunus-4-kapOoHOBOH KUCIOTH B [IMDA
(0,50 mi1), HATU (46 wmr, 0,12 mmonsb, 1,50 3xB.), DIPEA (11 mr, 0,08 mMonb, 1,00 5kB.), (2-¢Top-
6-(tpudTopmermn)penmn)meranamuaa (24 wmr, 0,12 mmonb, 1,50 3kB.) mepememiuBagu TpU
KOMHATHOW TeMreparype B TeueHue 1 dyaca. PeaklMOHHYHO CMeChb TracWiud BOAOU W
skctparuposanu 2x30 mn EtOAc. Opranndeckue ciiou OOBEAUHSUIU, CYIIUIN Hall O€3BOJHBIM
cyab(aToM HaTpUs U YIIAPUBAIHU ITOJ BaKyyMoM. HeounineHHbIl TPOIYKT HAHOCHIIN Ha KOJIOHKY
C18 obpamenno-haszopoii xpomatorpaduu ¢ smouposarauem H,O/CH;CN (53/47) ¢ monydeHueM
yKazaHHOro coenuHenusi (2,4 wmr, Beixox 7%) B Buae Oemoro Teepnoro semectsa. KX-MC:
[M+H]+ 421,95, 'H SIMP (400 MI'y, Meranon-d4) 6 9,02 (¢, 1H), 8,53 (u, J=10,0 I';, 2H), 8,36
(c, 1H), 7,70-7,56 (m, 2H), 7,52 (T, J=8,4 T'u, 1H), 5,06 (c, 2H).

IIpumep 34: N-((1r,4r)-4-(2-MeTOKCHITOKCH ) IUKJIOT eKCHJT)-2-(2-meTnJji-1 H-

umuaasoa-1-uwi)-SH-nuppoio|[3,2-d|nupumuans-4-kapooxcamua
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Cmaous 1: N-((1r,4r)-4-(2-memoxcusmorcu)yuxiozexcun)-2-(5-memun-1 H-umuoazon-1-
un)-5SH-nuppono/( 3, 2-d [nupumuoun-4-xapboxcamuo

B armocdepe azora cmech Int-A3 (200 mr, 0,57 mmomb, 1,00 5kB.), 2-mermn-1H-
umunaszona (140 mr, 1,70 mmois, 3,00 5kB.), Pdy(dba); (52 mr, 0,057 mmons, 0,10 3kB.), BuXPhos
(24 wmr, 0,057 mmonsb, 0,10 skB.), K3PO, (241 wmr, 1,134 mmons, 2,00 3kB.) B Tonyose (5 mu)
nepememuBaau npu 100°C B TedyeHne 2 4acoB. PeaknMOHHYIO CMeCh TacHid BOAOW U
skcrparupoBasu 3 x 50 mu EtOAc. Opranndeckue ciaou 0ObeIUHSUIH, CYIIMINA HaJl O€3BOJHBIM
cysib(aToM HaTpus U yHapuBald MoA BakyymMoM. HeouwineHHBI MPORYKT OYHINATIH (HIId1i-
npenaparusHoit BOXKX ¢ smouposannem ACN/H,0 ¢ nonyuenunem yka3zaHHoro coenunenus (50
mr, 22%) B Bune Genoro teepaoro Bemectsa. JKXX-MC: [M+H]*" 399,35, 'H AMP (300 MI'1,
JAMCO-d6) 6 12,08 (c, 1H), 8,74-8,72 (m, 2H), 8,02 (n, /=3,2 I'y, 1H), 6,82 (1, J=1,2 I'y, 1H),
6,71 (n, J=3,1 I', 1H), 3,92-3,81 (m, 1H), 3,54 (an, J=5,9, 3,7 I'n, 2H), 3,43 (a0, J=5,9, 3,7 I'ny,
2H), 3,31-3,19 (m, 4H), 2,58 (c, 3H), 2,12-1,98 (m, 2H), 2,95-1,81 (m, 2H), 1,68-1,51 (m, 2H),
1,36-1,19 (m, 2H).

Hpumep 35: N-((1r,4r)-4-(2-MeToKcHITOKCH)IHKJIOTeKcHa)-2-(2H-1,2,3-Tpna3zon-4-

un)-SH-nuppono|3,2-d|nupumuann-4-kapooxkcamug
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Cmaous l: N-((1r,4r)-4-(2-memokcusmoxcu) yuxno2excui)-2-
((mpumemuncunun)smunun)-5H-nuppono[ 3, 2-d [nupumuoun-4-xapooxcamuo

B armocdepe asora pactBop Int-A3 (500 wmr, 1,42 wmmoms, 1,00 53kB.),
stunwITpuMeTticuiana (2,09 r, 21,26 mmons, 15 3kB.), Pd(PPh;),Cl, (100 wmr, 0,14 mmons, 0,1
3kB.), Cul (27 mr, 0,14 mmons, 0,1 5kB.) u TOA (717 mr, 7,086 mmois, 5 3kB.) B JIMCO (5 mn)
nepememuBanu npu 90°C B Teuenume 1 wyaca. IlonmyueHHBI pacTBOp racuiu BOAOH U
skcrparupoBamu 2 x 20 mu EtOAc. Opranmdeckne CIOW CYIIMJIM Haja CyJb(aTOM HATpUs |
yHapuBaIu Mo BakyyMoM. HeounieHHbIH nponykT ouninanu ¢usm-npenapatusHoil BOXKX ¢
smonpoBanneM H,O/ACN ¢ monmyueHuem ykaszaHHoro coemuHenusi (300 mr, 51%) B BHze
TBepaoro Bemectra. JKX-MC: [M+H]* 415,20.

Cmaous 2: N-((Ir,4r)-4-(2-memokcusmoxcu)yuxnozexcun)-2-(2H- 1,2, 3-mpuazon-4-un)-
SH-nuppono[3, 2-d [nupumuoun-4-xapooxcamuo

B armocpepe asora pactBop  N-((17,4r)-4-(2-METOKCHITOKCH ) LIUKJIOT€KCHIT)-2-
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((TpumeTuncunnn)sTauEWN)-SH-tuppono[3,2-d jmupumuaun-4-kapbokcamuna (300 wmr, 0,72
mMmoutb, 1,00 skB.), Cul (14 mr, 0,072 mmonsb, 0,1 3xB.), NaN;3 (14 mr, 2,171 mmonb, 3 3KB.) u
muruapara ¢ropuna kamus (204,06 mr, 2,171 mmons, 3 3kB.) B ACN (2,5 M) TT'® (10 M) u H,O
(2 mu) nepememuBanmu npu 60°C B TeueHne Houn. HeouwineHHbIH MPOAYKT OYUINAIH (PIIdII-
npenapatusHoit BOXX ¢ smonposannem HyO/ACN c¢ nonyuennem (29 mr, 10%) B Bune Oenoro
tBepaoro Bemectsa. JKX-MC: [M+H]* 386,15. 'H-AAMP (300 MI'y, IMCO-d;) 6 12,02 (c, 1H),
8,84 (1, /=8,41u, 1H), 8,48 (c, 1H), 7,98 (n, J/=3,1 I'y, 1H), 6,74 (1, J=3,1 I', 1H), 3,94-3,90 (m,
1H), 3,57 (nn, J=5,9, 3,7 I'y, 2H), 3,45 (nn, J=5,9, 3,7 'y, 2H), 3,38-3,28 (m, 1H), 3,27 (c, 3H),
2,13-2,08 (M, 2H), 20,07-1,95 (m, 2H), 1,79-1,59 (m, 2H), 1,41-1,25 (m, 2H).

Ipumepsr 36 u 37: N-((1r,4r)-4-(2-MeTOKCHITOKCH)IHKJIOTeKCHI)-2-(S-meTni-1H-
umuaasoa-1-mi)-SH-nuppono|3,2-d|nupumuann-4-kapooxkcamusn H N-((1r,4r)-4-(2-
METOKCHITOKCH)UHKJI0TreKcH1)-2-(4-meTui-1H-umunason-1-un)-SH-nuppoJio[3,2-

d]mupumuaun-4-kapooxcamujg
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Mpumep 36 Mpumep 37

Cmaous 1: N-((1r,4r)-4-(2-memoxcusmoxcu)yuxiozexcun)-2-(5-memun- 1 H-umuoazon-1-
un)-5SH-nuppono/ 3, 2-d [nupumuoun-4-xapboxcamuo

B armocdepe azora cmech Int-A3 (200 wmr, 0,57 mmomb, 1,00 3kB.), 4-metwn-1H-
umunaszona (93 mr, 1,13 mmoss, 2,00 5kB.), Pdy(dba); (52 mr, 0,057 mmons, 0,10 3kB.), BBuXPhos
(25 wmr, 0,057 mmonb, 0,10 3xB.) u K;P0O, (240 wmr, 1,13 mmonsb, 2,00 3kB.) B Tonyose (5 mi)
nepememuBaan npu 100°C B TedyeHme 2 dYacoB. PeakMOHHYHO CMeCh TacHJIM BOAOW U
skctparupoBanu 3 x 50 mut EtOAc. Opranudeckue ciou 0ObeIUHSITH, CYLIMIA HaJl O€3BOIHBIM
cysibdaToM HATpus W yHapuBalid MOA BakyyMoM. HeouWIneHHBbI MPONYKT OYHINATH (HII3II-
npenapatusHoi B2XKX ¢ samouposannem ACN/H,0 ¢ nonyuennem [Ipumepa 36 (8,8 mr, 3,88%)
B BHJE Oestoro TBepaoro Bemecta. XKX-MC: [M+H]* 399,25, 'H AMP (300 MI'y, IMCO-d6) 6
12,08 (¢, 1H), 8,74-8,72 (m, 2H), 8,02 (n, J=3,2 I'u, 1H), 6,82 (T, J=1,2 'y, 1H), 6,71 (a, J=3,1
I'y, 1H), 3,92-3,81 (m, 1H), 3,54 (an, J=5,9, 3,7 'y, 2H), 3,43 (an, J=5,9, 3,7 I'u, 2H), 3,31-3,19
(M, 4H), 2,58 (c, 3H), 2,12-1,98 (m, 2H), 2,95-1,81 (m, 2H), 1,68-1,51 (m, 2H), 1,36-1,19 (M, 2H),
u Ilpumep 37 (91,1 mr, 45,5%) B Buzne Oenoro TBepaoro Bemecrsa. JKX-MC: [M+H]* 399,25 'H
AMP (300 MTI'y, IMCO-d6) ¢ 12,04 (c, 1H), 9,04-8,82 (m, 2H), 8,07-7,91 (m, 2H), 6,68 (c, 1H),
4,04-3,82 (m, 1H), 3,61-3,53 (m, 2H), 3,48-3,41 (M, 2H), 3,29-3,19 (M, 4H), 2,22 (c, 3H), 2,17-
1,98 (m, 2H), 1,98-1,81 (M, 2H), 1,74-1,51 (m, 2H), 1,38-1,18 (M, 2H). PernocenekTuBHOCTh
OTIpPeNeNsUTN MyTEeM BBIBONA, NMPH 3TOM MUHOPHBIN n3omep (Ilpumep 36) mpencrasisin coboi
Oonee npocTpancTBeHHO 3aTpyaHeHHbIN Hykieodwt (Ueda, u np. JACS, 2012, /34, 700-706).

Hpumep 38: 2-(1H-Umuaaszon-4-ui)-N-((1r,4r)-4-(2-MeTOKCHITOKCH ) LIUKJIOT €KCHJT)-
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SH-nuppoao|[3,2-d|nupumuans-4-kapéoxkcamug
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Cmaous l: N-((1r,4r)-4-(2-memokcusmorcu)yuxnoexcun)-2-(1-
(mpucpenunmemun)umuoazon-4-un)-5H-nuppono[ 3, 2-d [nupumuoun-4-kapooxcamuo

B armocdepe azora cmech Int-A3 (353 mr, 1,00 mmons, 1,00 3kB.), 4-(TpuOy THICTAHHII)-
I-tpurun-1H-umunazona (720 mr, 1,20 mmouns, 1,20 3kB.), Pd(PPh;),Cl, (70 mr, 0,10 mmois, 0,10
3kB.), K,CO; (276 mr, 2,00 mmods, 2,00 skB.) u H,O (1 mur) 8 EtOH (10 mut) nepemerinsany npu
80°C B TeueHHne HOUU. PeaKIIMOHHYIO CMeCh raCHJIM BOAOU U 3KkcTparuposaiu 3x20 mi EtOAc.
Opranudeckue CIOM CYIIWIN Haj Cyib(aToM HATpusl W ynapusaiu. HeodwuieHHbIH NpoayKT
HAHOCWJIM Ha KOJIOHKY CHJIMKArelis C SJIFOMPOBaHHEM JuxjopMmeran/meranon (5/1) ¢ mony4yeHnem
ykazaHHoro coeaunenus (380 mr, Beixon 61%) B Bune skenroro Teepaoro Bemectsa. KX-MC:
[M+H]" 627,30.

Cmaous 2: 2-(1H-umuoazon-4-un)-N-((1r,4r)-4-(2-memoxcusmoxcu)yuxnoeexcun)-SH-
nupponof 3, 2-d [nupumuoun-4-xapboxcamuo

Cwmecw N-[(1r,4r)-4-(2-METOKCUITOKCH ) LIUKJIOTEKCHI |-2-[ 1 -(TpreHIITMETHIT ) MMHU 3071
4-un|]-5H-uppono| 3,2-d | mupumunun-4-kapookcamuaa (380 mr, 0,607 mmob, 1 3kB.) B TOA (5
mut) nepemMemnBanu npu 25°C B Teuenne 1 vaca. Ilocne ynmapuBaHHMs HEOUMINEHHBIA MPOAYKT
ountmanu C18 oOpamnenHo-da3ooit xpomartorpadueit ¢ smoupoBanuem H,O/CH;CN ¢
NOJIyYeHUEM YKa3aHHOTrO coenuHeHus: (37 mr, Beixox 16%) B BUIE CBETIIO-JKEITOTO TBEPAOTO
BemectBa. JKX-MC: [M+H]*" 385,20. H-AMP: (300 MI'u, IMCO-d6) 6 13,03 (¢, 1H), 11,81 (c,
1H), 8,86 (n, J=8,5 I'y, 1H), 7,96-7,85 (m, 2H), 7,77 (¢, 1H), 6,64 (an, J=3,1, 1,7 ', 1H), 4,00-
3,80 (m, 1H), 3,55 (am, J=5,9, 3,8 I'y, 2H), 3,43 (an, J=5,9, 3,7 I'u, 2H), 3,30-3,28 (M, 1H), 3,25
(c, 3H), 2,15-2,07 (m, 2H), 1,95-1,85 (M, 2H), 1,70-1,50 (M, 2H), 1,45-1,20 (m, 2H).

IIpumepsl 39a 7| 39b: 2-(1H-Umupazon-1-ui)-N-((1s,4s)-4-
(TpudTopmerni)uukiaorekcun)-SH-nuppono|3,2-d|nupumuann-4-kapéoxkcamug u 2-(1H-
umuaazoa-1-uwi)-N-((1r,4r)-4-(rpupropmerni)uukiorekcun)-SH-nuppoJo[3,2-
d|mupumuaun-4-kapooxcamuyg

CF4
SN

Ny HN

Cwmech Int-A2 (230 wmr, 1,00 mmomnsb, 1,00 3xB.), HATU (572 wmr, 1,51 mmons, 1,5 3kB.),
JUIIDA (389 mr, 3,01 mmons, 3 3kB.) U 4-(TpudTopMeTin)uKiIorekcad-1-amuna (201 mr, 1,20
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MMOJb, 1,2 5kB.) B IM®A (5 M) mepeMernnBaiy npyu KOMHATHOM TeMIiepaType B TeueHue 1 gaca.
Ilocne ynmapuBaHus HeouMuleHHbIH mnponykr ouumanmn Cl18  obpamenno-da3oBoii
xpomarorpadueii ¢ smouposanneMm H,O/CH;CN 1 1OMONHUTETBHO OYUINATH XUpaibHOU BOXKX
co cnenyrommmu ycnoBusimu (Kononka: CHIRALPAK IC, 2#25 cwm, 5 mxwm; [Togsmknas ®aza A:
rekcaH (8 monbs/n1 NH; B MeOH), ITogsmxknass @a3a B: EtOH, ckopocts moToka: 20 mur/MuH,
I'paguent: monnepxkanue 30% mnoxsrkuoi ¢asel B B Teuenune 12 munyt, 220/254 HM) C
NOJIyYeHUEM YKa3aHHBIX COEAMHEHHUH co BpeMeHaMmu yaepskanusi 1,13 munytsl (IIpumep 39a) u
1,51 munyter (Ilpumep 39b). AbGcomotnHas crepeoxumusi IIpumepo 39a u 39b He Obuia
NOATBEPKIeHA.

Ipumep 39a: Brinensiiu B Bume Oenoro TBepaoro Bemiecta (62 mr, 16%). XKX-MC:
[M+H]+ 379,20. 'H AMP (300 MI'u, IMCO-d6) 6 12,07 (¢, 1H), 8,85 (an, J=9,3, 25,5 I'u, 2H),
8,22 (1, J=1,4Tu, 1H), 8,02 (n, J=3,1 'y, 1H), 7,13 (1, J=1,2, 6,9 'y, 1H), 6,71 (71, J=3,1 'y, 1H),
4,00-3,80 (M, 1H), 2,40-2,20 (m, 1H), 2,01-1,89 (m, 4H), 1,77-1,63 (m, 2H), 1,59-1,41 (m, 2H).

Ipumep 39b: Brinensu B Bune Oenoro tBeproro Bemectsa (116 mr, 31%). XKX-MC:
[M+H]* 379,20. 'H SIMP (300 MI', IMCO-d6) & 12,11 (¢, 1H), 8,88 (¢, 1H), 8,73 (n, J=7,0 I'yy,
1H), 8,17 (n, J=1,2 'y, 1H), 8,03 (x, J=3,1 ', 1H), 7,14 (n, J=1,2 'y, 1H), 6,72 (n, J=3,1 'y, 1H),
4,18-1,02 (M, 1H), 2,35-2,27 (m, 1H), 2,10-1,89 (m, 2H), 1,79-1,54 (m, 6H).

IIpumep 41: 5-(1H-Umupazon-1-un)-N-((1r,4r)-4-(2-

METOKCHITOKCH )IUKJIoreKkcu)oen3o[d]uzoruason-7-kapéoxkcamun
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Cmaous 1: 5-6pom-2-(mpem-6ymunmuo)-3-memundoen3ansoecuo

Cwmech 5-Opom-2-drop-3-merundenzanbaeruna (10,8 r, 49,76 mmonsb, 1,00 3kB.), 2-
meTunponas-2-tuona (5,38 r, 59,71 mmons, 1,20 skB.), K,CO; (11,7 1, 84,59 mmons, 1,70 3kB.)
B IM®A (120 mu) mepememmBanu npu 60 °C B TeueHume 6 udacoB. PeakLMOHHYIO CMeCh
OXJIAXAaIu A0 KOMHATHOM TeMmmepaTypbl M racunu Bonoid. IlomyudenHslli  pacTtBOp
skcrparupoBanin EtOAc. Opranudeckue ciion OOBEAWHsUIA W yrnapuBaid. HeodwimeHHbIH
NPOAYKT HAHOCHJIM Ha KOJIOHKY cuunkaress u amouposanu (EtOAc:nerponeiinsiii 3¢gup 1:10) ¢
nojiydenreM ykasanaoro coequnenusi (10 r, Bexon 70%). XKX-MC: [M+H]* 287,1, 289,1.

Cmaous 2: (E)-5-6pom-2-(mpem-oymunmuo)-3-memundoeH3ans0e2uo OKcum

Cwmech 5-Opom-2-(Tper-OyTunTro)-3-metmnden3anpaeruna (8,58 r, 29,87 mmons, 1,00
skB.), NH,OH HCI (3,32 r, 47,796 mmoins, 1,60 3xB.) 1 NaHCOs5 (10,79 1, 128,45 mmons, 4,30
skB.) B EtOH (90 mi) mepememmBanu mpu KOMHATHOM TeMIepaType B TEUEHHE 3 YacoB.
[Tonyuennsiii pactBop pazbasisu Bopoit (100 mi) u skcrparuposanu EtOAc. Oprannueckue
cion oObenuusy, cymmian Hajy Na,SOs u ynapuanu. HeouMIeHHbIH NPOAYKT OYHINAIN

nepeKpucTauin3anueil u3 nerposieiinoro a¢upa. TBepable BemecTBa coOupanu GUIbTPOBAHUEM
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C TOJy4eHUeM yKa3zaHHoro coennHeHust (8 r, Bbxon 89%). )KX-MC: [M+H] 302,1, 304,1.

Cmaous 3: 5-6pom-7-memunbensofdJuzomuazon

Cwmech (F)-5-6pom-2-(mpem-Oytuntno)-3-metmndOen3anpaerun okcnma (7,50 1, 24,82
mmodb, 1,00 3kB) u 4-meTunOens3oncynb(poHoBOI KuciaoTh! (855 mr, 4,96 mmonb, 0,20 5kB) B
tonyosie (100 mi) mepememmBanu npu 110 °C B Teuenue 3 yacos. [locne oxiakaeHUs: 10
KOMHATHOW TeMIepaTypbl peakuuio racwim pobaeineHneM BoxHoro pactsopa NaHCOs;.
ITonyuennsiii pactBop skcrparupoBanu EtOAc. Opraauyeckue cion 00beIUHSIIN, CYLIMIINA HAl
Na,SO,; n ynapupanu. HeounineHHbIN NPOAYKT OuUMIIAIM nepekpuctamauzauuen u3 MeOH ¢
NOJIyYeHHUEM yKa3zaHHOTro coenuHeHus (4,56 r, Bbxon 72%) B BUe O€I0ro TBEPAOro BELIECTBA.
KX-MC: [M+H]* 2279, 229,9.

Cmaous 4: 5-6pombensofdJuzomuazon-7-kapoonoeas kucioma

Cwmech 5-Opom-7-metmnOen3o[d]usorunaszona (4,56 r, 20 mmonb, 1,00 3xB), NBS (21,4 T,
120 mmomsb, 6,00 3xB), BPO (970 wmr, 0,20 3xB) B CCly (100 mn) nepememuBanu npu 80°C B
teueHne 18 wacos. IloayueHHyr0 cMmech ymapuBaiu mHOA BakyymoM, pasbasmsimu H,O u
skctparuposanu EtOAc. Opranndeckue ciou OOBEIHHSIN, CYIIWIN HaJ OE3BOAHBIM CyJIbhaToOM
HATpUs U ynapusaju noj BakyymoMm. Heoumimennsiii npoaykr pactsopsuiu B H,O (40 min) u
nuokcane (40 mut) u nobasysuiu LiOH-H,0 (4,2 1, 100 mmons, 5,00 3kB.). ITony4eHHblid pacTBOp
nepememuBanu npu 100°C B Teuenue 16 wacos. 3Hauenue pH pactBopa moomwnmu 10 2 €
nomombto HCl. IlonyuenHsiit pactBop skcrparmpoBamun EtOAc u opraHudeckue Ciou
oowvenunsiu. [locne ynapuBanus cMech HeouuiieHHOro npoaykra, NaH,PO, (7,56 r, 60 mmons,
3,00 3kB.), NaClO, (2,84 r, 30 mmounb, 1,50 5xB.) 1 NH,SO3H (3,26 1, 32 mmons, 1,60 3kxB.) B TT'®
(42 mu), +-BuOH (14 mn) u H,O (14 mut) nepeMernnBajy mpyu KOMHATHOH TeMIepaType B TEUCHUE
16 yacoB. Peakumonnyto cmech pazdasisuin HyO. Teepabie BemecTBa coOupaiu GriibTpoOBaHUEM.
Teepnble BemecTBa AOMONHUTENBHO ouuninanu nytem pactupanus (CH;CN:H,O=1:1) ¢
NOJIyYeHHEM yKazaHHOro coenmHeHus (3 T, Beixox 58%) B Buae OeOro TBEPAOro BELIECTBA.
[M+H]" 257,9, 259.9.

Cmaous 5: 5-0pom-N-((1r,4r)-4-(2-memorcusmokcu)yuxnozexcun)bensoldJuzomuazon-
7-Kkapookcamuo

Cwmech 5-6pombenso[d|uzoTnaszon-7-kapoouoBoii kucaotsl (1,28 r, 4,96 mmons, 1,00 3kB),
Int-B1 (945 wr, 5,46 mmons, 1,10 3xB), HATU (2,64 1, 6,94 mmons, 1,40 skB.), JAUIIDA (2,56 T,
19,84 mmomns, 4,00 3xB.) B JIMPA (15 mu) mepemMemuBaii MpyU KOMHATHOW TEMIIEpaTtype B
teuenne 1 waca. Peakuuio racwimu Bomoi u skctparupoBanmu EtOAc. Opranuueckue ciaou
o0penuHsuy, cymmii Haxg Na, SO, u ynapusanyu. HeounineHHbIH TPOIYKT HAHOCHIIA HA KOJIOHKY
cunmukarenss u amoupoBanu (EtOAc/merponeiinbiit s¢up, 1:1) ¢ monydeHweM yka3aHHOTO
coenunenus (1,8 r, Bexon 88%) B Bume Oenoro TBepaoro BemectBa. XKX-MC: [M+H]" 413,1,
415,1.

Cmaous 6: 5-(1H-umuoaszon-1-un)-N-((1r,4r)-4-(2-
MEMOKCUIMOKCU)YuKI02eKcun)oen3zolduzomuazon-7-kapooxcamuo

Cwmech 5-6pom-N-((1r,4r)-4-(2-METOKCH3TOKCH ) IIUKJIOTeKCHT )0eH30[d |m3oTnazon-7-

kapookcammaa (413 mr, 1,0 mmonsb, 1,0 5kB.), 1H-umunazomna (816 mr, 11,99 mmons, 12 3kB.), Cul
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(381 wmr, 2,0 mmomb, 2,00 3kB.), K,CO; (345 wmr, 2,50 mmonb, 2,50 skxB.) B8 HMIT (10 )
nepememuBanu npu 150°C B Teuenue 3 uacos. Peaxuuro racunu MeOH. HepactBopumbie
TBEpIAbIE BelecTBa OTPMIbTpOBbIBANN. @uubTpar ynapuBanu, pasdasmumm H,O #u
skcrparuposanu EtOAc. Opranndeckue cion oObenuHsuy, cymmin Hag Na,SO, u ynmapusanu.
Heouniennelii npoaykt oummanu npenapatuBHoii BOXXX ¢ mnomydeHueM yka3aHHOTO
coenuHeHus (69 mr, Beixon 18%) B Bume Oenoro teepaoro Bemectna. JKX-MC: [M+H]™ 401,1;
'H SAMP (400 MI'u, AIMCO-d6) & 9,16 (c, 1H), 8,79 (n, J=7,6 T'y, 1H), 8,66 (n, J=1,8 I'y, 1H),
8,60 (n,J=1,9T1, 1H), 8,37 (1,J=1,1 T, 1H), 7,88 (1, J=1,4 'y, 1H), 7,21 (1, J=1,1 I'y, 1H), 3,97-
3,78 (m, 1H), 3,55 (am, J=5,9, 3,9 I'y, 2H), 3,43 (an, J=5,9, 3,8 I'y, 2H), 3,31-3,27 (M, 1H), 3,26
(c, 3H), 2,08-2,01 (M, 2H), 1,99-1,91 (M, 2H), 1,49-1,38 (M, 2H), 1,35-1,20 (M, 2H).

Cnenyromue Ilpumepsr B Tabmuue 1 mony4aniu B COOTBETCTBUH CO CIOCOOAMH,

OMMUCAHHBIMU IS NIPEALIECTBYIOMUX [ Ipumepos.

Tabauna 1
IHonyueno B
IIpumep MC [cooTBeTcTBHHM
CTpykTypa u Ha3BaHHe
Ne (M+H)* | ¢ llpumepom
Ne
F CF,
q HN
N )
42 418,10 30
iy
N-(2-DProp-6-(Tpudropmerin)oen3mn)-5-(1 H-umunazon-
1-un)-2-metun- 1 H-6en3o[d Jumunazon-7-kapOokcamu
F CF
43 42215 32
N-(2-DTop-6-(TpudTropmerrin)oeH3 1 )-2-(THA30I-5-1JT)-
5H-mappono|3,2-djmupumunus-4-kapbokcaMun
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F CF,

44 404,10 10

N-(2-DProp-6-(Tpudropmermn)oensmn)-5-(1 /-umunazon-

1-n)-1H-muppono|3,2-b Jmupunun-7-kapobokcamun

(O'.xo -\_“'ﬂ,-f"-..o./"'
S HN
N -
0

45 NH 414,25 11

N-((1r,4r)-4-(2-M eTOKCHITOKCH ) LIUKJIOT €KCHIT )-2-MEeTHJI-

5-(tnazon-5-un)-1H-uanon-7-kapbokcamun

F CFs
N
= HN
ﬁ\/ N._-N
46 Y o 406,15 14
N. =
NH
N=/
N-(2-Drop-6-(Tpudropmerin)oensmn)-2-(1 H-umunazon-
1-n1)-7H-ny puH-6-KapOokcamMun
IS
S HN

47 402,30 33

N-((17,4r)-4-(2-M eTOKCHUI TOKCH )LIUKJIOT€KCHIT )-6-
(Tmazon-5-un)-3H-umunazo[4,5-c|nupunun-4-

KapOoKcaMu
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48

F CFy

N-(2-DProp-6-(Tpudropmermn)oensmn)-5-(1 H-umunazon-

1-nm)-1H-nupazono| 3,4-c|nupunus-7-kapOokcaMun

405,20

16

49

F CFs

N
=
%,NTNH

N, =

HN

N-(2-@rop-6-(Tpudropmernn)densmn)-2-(1 H-umunazon-

1-un)ruenol 3,2-d Jnupumunun-4-kapookcaMun

422,15

18

50

’O_.\D\",.a"“\o/
s HN
s | N«._ o
N._ .=

N-((1r,4r)-4-(2-MeTOKCHUITOKCH )LIUKJIOT€KCHIT )-2-

(Tnazon-S-wn)rueno|3,2-d JnupumunuH-4-kapOookcamun

419,20

20

IMpumeps! B Tabnuue 2 nmonyyanu mytem codetanusi Int-A2 ¢ COOTBETCTBYIOLIUM aMHHOM

B COOTBETCTBUU CO criocodom, onucanubiM 11st [Ipumepa 7 wnu [pumepa 4, Cragus 1. Tam, roe

yKa3aHO, COOTBETCTBYyrOLUH Boc-3amummenHpiii amMmuH codetann ¢ Int-A2 B COOTBETCTBUU C

MeTonuKoH, onucanHou nbo B [pumepe 7, mubo B [Ipumepe 4, Ctaaust 1. Boc-rpymmy 3atem

yAaJiu B COOTBETCTBUU C METOAUKOM, onucanHoi B [Ipumepe 19, Cragus 9.

Tabuuna 2.
MMoay4eno B
COOTBETCTB
IIpumep MC
CrpykTtypa HH C
Ne (M+H)*
IIpumepom
No
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F CFa

51 405,20 7
N-(2-®Top-6-(TpudTopmernn)oensun)-2-( 1 H-umunazon-
1-un)-5H-tuppono[ 3,2-d | nupumuann-4-kapOokcamuz
o
o
O
N
52 NH 394,30 7
2-(1H-Umupnazon-1-um)-N-(1-(2,2,2-
TpuTOPITHI)TUNEepUANH-4-11)-5 H-rtuppono[3,2-
d]mupumunus-4-kapOokcamug
O O
N HN
.
53 370,10 7
2-(1H-Umunazon-1-wn)-N-(1-(2-
METOKCUATHJI ) TUnepuanH-4-1mi)-5 H-nuppono[3,2-
d]mupumunun-4-kapObokcamug
IS
M
=‘-:1 HN
%,, N \_“,,NM o 7 (Boc-
54 M. NH 312,25 |3amuIneHHb
= i aMuH)

2-(1H-Umunazon-1-un)-N-(munepunus-4-wmn)-SH-

npposo| 3,2-d Jmupumunun-4-kapbokcamun




5§

2-(1H-Umupnazon-1-mn)-N-(1-(3,3,3-
Tpudropniponun)nunepuauH-4-nn)-5H-nupponol[3,2-

d]mupumunus-4-kapOookcaMun

408,25

56

H

o
HN

2-(1H-Umunazon-1-un)-N-((1r,4r)-4-((2-
METOKCHATHJI)aMHHO ) LIUKJIOTeKC I )-5 H-ntuppodio|3,2-

dmupumunnH-4-kapOokcamug

384,25

57

2-(1H-Umunazon-1-un)-N-((1r,4r)-4-((2-
METOKCHITUI )( METHIT)aAMHUHO ) LIUKJIOTeKCHIT )-S5 H-

npposio| 3,2-d Jmupumunun-4-kapbokcamun

398,35

58

2-(1H-Umunazon-1-un)-N-((17,4r)-4-
METOKCULIMKIIOTeKCHI)-5 H-tiuppono|3,2-d jrupumunn-4-

KapOoKkcaMuz

341,25
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59 311,10

N-mmxnorekcun-2-(1H-Umunaszon-1-un)-5H-nupponol3,2-
d]mupumunun-4-kapObokcamum

60 326,10

2-(1H-Umunazon-1-un)-N-(1-merunnunepuaus-4-umn)-5H-
nuppodo[3,2-dmupumunun-4-kapOokcamug

61 361,10

N-(1,1-uokcunorerparunpo-2H-ruonupan-4-mn)-2-(1H-
umunason-1-mn)-5SH-nuppono[ 3,2-d [ nmupumumnn-4-
kapOoKcaMuz

62 313,10

2-(1H-Umunazon-1-un)-N-(terparunpo-2H-nmpan-4-mn)-
SH-mmppono[3,2-dmupumuana-4-kapOokcamum
IO
N HN
A
63 379,15

2-(1H-Umunazon-1-mn)-N-(4-(2-MeTOKCHU3TOKCH ) €HILI )-
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5H-mmppono[3,2-dmupumunna-4-kapOokcamum

64

N-(1-Auernnnunepunus-4-un)-2-(1 H-umunazon-1-wmn)-

SH-tmppono[3,2-dJmupumuann-4-kapOokcamumg

354,15

65

2-(1H-Umunazon-1-un)-N-((1r,3r)-3-(2-
METOKCHATOKCH ) IUKJIO0y T )-S5 H-rippodo[ 3,2-

d]mupumunuH-4-kapOokcaMun

357,10

66

2-(1H-Umunazon-1-mn)-N-((17,3r)-3-
MeTOKCULMKJIOOY THIT )-S5 H-ntuppodo[ 3,2-d [nupumunuH-4-

kapOoKkcaMu

313,05

67

CF,
HNQI

2-(1H-Umupnazon-1-mn)-N-(1-(3,3,3-
TPUQTOPIIPONTII ) TUPPONUAHH-3 -11)-5 H-ttuppoino|3,2-

d]mupumunun-4-kapObokcamu

394,15




68 380,15 7
2-(1H-Umupnazon-1-mn)-N-(1-(2,2,2-
TpU(TOPITHI ) TUPPONUANH-3 -1 )-S5 H-iuppono[3,2-
d]nupumunus-4-kapObokcamun
69 385,15 7
2-(1H-Umunazon-1-un)-N-((1s,4s5)-4-(2-
METOKCU3TOKCH )LIUKJIOreKcH)-5H-nuppono[3,2-
d]mupumunne-4-kapOokcamug
%
e
N s
70 243,00 7
2-(1H-Umunazon-1-wmn)-N-metun-5 H-nuppono[ 3,2-
d]mupumunun-4-kapOokcamu
O
H
N HN
A
7 (Boc-
71 384,15 |3amuIneHHBI
i aMuH)
2-(1H-Umunazon-1-un)-N-((1r,4r)-4-(2-
(METHIIAMHHO)3TOKCH ) IUKJIOTeKCHIT )-S H-rippool 3,2-
d]mupumunun-4-kapObokcamu
IO
Nz HN
72 @ 398,30 7
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N-((17,4r)-4-(2-(lumeTHIaMUHO )3 TOKCH ) LIUKJIOT€KCHIT)-2 -
(1H-umupnazon-1-um)-5H-nupposno| 3,2-d jnupumugus-4-

kapOokcaMuz

73 298,25
2-(1H-Umunazon-1-un)-N-(nmupponuaus-3-un)-5H-
nupposno|3,2-d Jmupumunun-4-kapbokcamun
74 312,05
2-(1H-Umupnazon-1-mmn)-N-(1-MeTunnuppoauans-3-1)-
SH-mmappono[3,2-d]mupumuanH-4-kapOokcaMun
75 390,05
2-(1H-Umupnazon-1-wmm)-N-(1-
(Metuncy b oM ) unepuanH-4-mn)-5 H-nuppoino|3,2-
d]mupumunun-4-kapObokcamu
76 368,15

2-(1H-Umupnazon-1-mn)-N-(1-(okceTan-3 -1 munepuauH-

4-un)-5S H-mappono|3,2-d Jrupumunnn-4-kapOokcamun




77

N-IuknoOytun-2-(1 H-umunazon-1-wun)-5H-nuppono[ 3,2-

d]mupumunua-4-kapbokcamuzg

283,10

78

N-(Huxnorexcunmerun)-2-(1 H-umunaszon-1-um)-5H-

nuppodo[3,2-dmupumunun-4-kapbokcamug

325,10

79

N-benzun-2-(1H-umunazon-1-mn)-5SH-nuppono[3,2-

d]nupumunuH-4-kapObokcaMun

319,20

80

0
-~‘D\,-J\N"’
SIS
HN

2-(1H-Umupazon-1-un)-N-((1r,4r)-4-(2-(MeTunaMuHo)-2-
OKCO3TOKCH )IIUKJIOTeKCI)-5 H-iuppoo[ 3,2-

d]mupumunun-4-kapObokcamu

398,20

81

2-(1H-Umunazon-1-un)-N-(mupuans-2-mn)-SH-

nppoo| 3,2-d Jmupumunun-4-kapbokcamun

306,10




82

2-(1H-Umupnazon-1-un)-N-penun-5H-muppono| 3,2-

d]mupumunun-4-kapObokcamum

305,05

83

2-(1H-Umunazon-1-un)-N-(mupunus-3-mn)-5H-

nuppodo[3,2-dmupumunun-4-kapOokcamug

306,10

84

2-(1H-Umunazon-1-mn)-N-(5-merokcunupuaus-2-mn)-S H-

npposio| 3,2-d Jmupumunun-4-kapbokcamun

336,10

85

2-(1H-Umunazon-1-mn)-N-(6-MeToKCunupuanH-3-wmn)-S H-

npposio| 3,2-d Jmupumunun-4-kapbokcamun

336,10

86

N-MH

HN’ﬁHé}

2-(1H-Umupnazon-1-un)-N-(1 H-nupazon-3-wun)-SH-

nppoo| 3,2-d Jmupumunun-4-kapbokcamun

295,10
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87 339,05
N-(4-Xnoppennn)-2-(1 H-umunazon-1-un)-5H-
npposo|3,2-d Jmupumunun-4-kapbokcamun
88 339,10
N-(3-Xnopdenunn)-2-(1 H-umunazon-1-un)-5H-
nuppodo[3,2-dmupumunun-4-kapOokcamug
I
89 339,00
N-(2-Xnopdennn)-2-(1 H-umunazon-1-un)-SH-
npposio| 3,2-d Jmupumunun-4-kapbokcamun
90 297,10
N-Luknonentun-2-(1 H-umunazon-1-wum)-SH-mupponol 3,2-
d]mupumunun-4-kapObokcamun
91 299,05

2-(1H-Umunazon-1-wun)-N-(terparuapodypan-3-wun)-5H-

nppoo| 3,2-d Jmupumunun-4-kapbokcamun
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92 325,10
N-Iuxnorentun-2-(1 H-umunazon- 1-un)-5 H-nuppoino|3,2-
d]mupumunun-4-kapObokcamun
93 271,10
2-(1H-Umunazon-1-un)-N-nzonporuin-5H-nuppono[3,2-
d]mupumunus-4-kapOokcamug
/
N-N
L 7
.
R
N \||/N"‘“ a
94 N - 309,05
NH
2-(1H-Umunazon-1-un)-N-(1-metun-1 H-nupazon-3-un)-
5H-muppono[3,2-dmupumuann-4-kapOokcamu
95 309,15
2-(1H-Umupnazon-1-wmn)-N-(1-merun-1 H-umunazon-4-un)-
SH-mmppono[3,2-dmupumuana-4-kapOokcamum
96 357,05

N-(3-Xnop-4-propdenun)-2-(1 H-umunazon-1-un)-5H-

npposo| 3,2-d Jmupumunun-4-kapbokcamun




97 440,25 7

2-(1H-Umunazon-1-un)-N-((1r,4r)-4-(2-
MOP(OIMHO3TOKCH ) IUKJIOTeKC I )-S5 H-ntuppodo[ 3,2-

d]nupumunus-4-kapObokcamun

N

s

" A
Tyt

0

98 N. = 295,10 7
NH

—

2-(1H-Umupnazon-1-un)-N-(1 H-nupazon-4-un)-SH-

nuppodo[3,2-dmupumunun-4-kapOokcamug

99 309,05 7

2-(1H-Umunazon-1-mn)-N-(1-metun-1 H-nupazon-4-un)-

5H-mmappono[3,2-dmupumuann-4-kapOokcamung

N HNQ\OE'\V”D\
r
M. _N

= O
I
100 N. = 379,20 7
NH

2-(1H-Umunazon-1-mn)-N-(3-(2-MeTOKCH3TOKCH ) () €HILT )-

SH-mmppono[3,2-dmupumunna-4-kapOokcamumg

IIpumep 101: 2-(1H-umupazon-1-uwi)-N-((1r,4r)-4-((2,2,2-

TpudTOpITHI)aMHUHO)UKJIOrekcuI)-SH-nuppono[3,2-d|nupumuann-4-kapéoxkcamun
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Cmaous l: mpem-6ymu ((1r,4r)-4-(2-(1 H-umuoazon-1-un)-5SH-nupponof 3, 2-
d [nupumuoun-4-kapooxcamuoo) yurio2excun) kapoamam

Pactop 2-(1H-umunazon-1-um)-SH-nmupporo|[3,2-d |nupumunns-4-kapOOHOBOI KUCIOTHI
(687 mr, 3 mmoub, 1 5kB.), T3P (3,82 1, 50% B EtOAC, 12 MmMomnb, 4 5kB.), JJTUTIDA (348 mr, 12
MMOJIb, 4 5kB.) u mpem-0ytun ((1r,4r)-4-amuHonuknorekcmin)kapbamara (642 mr, 3 mmodb, 1,00
5kB.) B IM®A (10 mi) mepememnBanu IpU KOMHATHOW TemImeparype B TeueHue 1 daca.
Peakunonnyro cmechb paszbasisiin 20 mut Boasl. TBepabie BernecTBa cobupanu (GpuibTpOBaHUEM.
Teepable BelnecTBa MOMOJHUTENBPHO OYMIIaNu cycrneHaupoBaHueM B ACN ¢ nocienyromum
¢unpTpoBanuem, npombiBanueM ACN U CyLIKOH B €YU C MOJYYEHUEM YKa3aHHOTO COeTNHEHUSI
(495 mr, 39%) B Bune kopuuHeBoro Teepaoro semectna. JKX-MC: [M+H]* 426,25.

Cmaous 2: N-((Ir,4r)-4-amunoyuxnozexcun)-2-(1 H-umuoaszon-1-un)-5H-nupponof 3, 2-
d[nupumuoun-4-xapboxcamuo

PactBop mpem-0yTun ((1r,4r)-4-(2-(1H-umupnazon-1-un)-SH-muppono| 3,2-
d]mupumunun-4-kapOokcaMuao ) ukiIorekcun)kapdamara (475 mr, 1,12 mmosns, 1,00 5kB.) u TOA
(1,5 mm) B XM (7,5 M) mepemewivBaid MpU KOMHATHOH Temmepatype B TeueHue |
yaca.3HaueHue pH gannoro pacrsopa nosoawnu a0 8 BoaubM pactsopoM NaHCOs. [Tonyuennyro
CMeChb yMapuBajM TOJ BakyyMOM. HeouMIneHHbI NPOAYKT OYHINAIH OOparneHHO-(pa30BOH
xpomarorpadueii ¢ smoupoBanueM H,O/ACN ¢ nonyueHuem ykazaHHOro coenunenus (290 mr,
80%) B Buze cBeTIIO-xKenToro TBepaoro Bemectna. XKX-MC: [M+H]™ 326,20.

Cmaous 3: 2-(1H-umuoaszon-1-un)-N-((1r,4r)-4-((2,2,2-
mpugpmopsmun)amuno)yurnoeexcun)-3SH-nuppono[ 3, 2-d [nupumuoun-4-xkapboxcamuo

PactBop N-((1r,4r)-4-amunouunknorekcun)-2-( 1 H-umunazon-1-mn)-SH-nuppono[ 3,2-
d]mupumunun-4-kapookcamuna (270 mr, 0,831 mmonb, 1 3kB.), 2,2,2-Tpudropaueranpaeruna
(244 wmr, 2,49 mmons, 3,00 3kB.), HOACc (49 mr, 0,83 mmons, 1,00 5kB.) u Ti(Oi-Pr)4 (235 mr, 0,83
mmonb, 1,00 3xB) B EtOH (5 mu) mepememmBanu npu 90°C B Teuenue 4 uacos. JoOaisuu
NaBH;CN (103 mr, 1,66 mmonb, 2 3kB) u cMech nepemennBanu npu 90°C B Tteuenue 1 daca.
[Tocne oxnaskaeHus: 1O KOMHATHON TeMIepaTy pbl MOJYYEHHYI0 CMECh YITAPUBAJIU O] BAKYYMOM.
HeounmenHpii npoxykT ouMiianyd obparmeHHO-(a30Bol XpoMaTtorpadueil ¢ 3JIF0UPOBAHUEM
H,0O/ACN. Tlocne ynapuBaHUs HEOYHINEHHBbIE TBEpPJbIe BEIIECTBA JOIMOJHUTEIBHO OYHINAIN
CYCIIEHIUPOBAaHUEM B BOAE, (PMIIbTPOBAHHEM U MPOMBIBAHHEM BOJIOH C MOJyUYeHHEM YKa3aHHOTO
coenunenus (147 mr, 44%) B Bune Genmoro TBepmoro Bemectra. JXKX-MC: [M+H]™ 408,20. 'H
SAMP (400 MI'y, IMCO-d6) 6 12,04 (c, 1H), 8,97 (¢, 1H), 8,91 (n, J=8,8 ', 1H), 8,21 (c, 1H),
8,00 (m, J =2,8 T'u, 1H), 7,11 (¢, 1H), 6,69 (m, J=1,6 I'y, 1H), 3,97-3,81 (m, 1H), 3,33-3,26 (m, 2H),
2,56-2,51 (m, 1H), 2,39-2,25 (yum, 1H), 2,00-1,90 (m, 2H), 1,87-1,68 (M, 2H), 1,68-1,57 (M, 2H),
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1,17-1,04 (m, 2H).

ITpumep 101 Takke MOXKET OBITH MOJYYEH B COOTBETCTBUH CO CIENYIOIEH METOIUKOM:

IIpumep 101: 2-(1H-umupazon-1-ui)-N-((1r,4r)-4-((2,2,2-
TpUdTOPITHI)aMHUHO)HKJI0TekcHa)-SH-nuppoao[3,2-d|nupumuann-4-kapéoxkcamua u
IIpumep 102: 2-(1H-umupazon-1-mia)-N-((1s,4s)-4-((2,2,2-

TpUdTOPITHI)aMHUHO)HKJI0rekcuI)-SH-nuppoao|[3,2-d|nupumuann-4-kapéoxkcamun

H
’O.\\N\/CFCi

H

O~
HN

N._# N. .=
NH NH
[Npumep 101 [Npumep 102
Cmaous l: 2-(1H-umuoason- 1-un)-N-(4-oxcoyuxnozexcun)-5 H-nupponof3, 2-

d[nupumuoun-4-xapboxcamuo

PactBop 2-(1H-umunazon-1-mn)-SH-mupposno[ 3,2-d Jnupumuans-4-kapOOHOBOM KHCIOTHI
(2 1, 8,7 mmonsb, 1 3kB.), T3P (11,1 1, 50% B EtOAc, 34,8 mmonb, 4 5kB.), AUIIDA (4,5 1, 34,8
MMOJIb, 4 9KB.) U 4-aMUHOLMKIIOTeKCcaH-1-0Ha (983 wmr, 8,7 mmosb, 1,00 5kB.) B IM®PA (20 M)
nepeMeLInBaIy P KOMHATHOM TeMriepatype B TeueHue 1 gaca. [TonyueHHyro cMech ynapusaiu
non BakyymMoM. HeouMIneHHbINM MPOAYKT O4YHINANU OOpalieHHO-(pa30Boi xpomaTtorpadueit ¢
smounpoBanueM H,O/ACN ¢ mnocneayrumuM yhnapuBaHHEM C TOJyUYE€HHEM YKa3aHHOTO
coenunenusi (984 mr, 35%) B Bume KopuuHEBOro TBepAOro BemmecTa. JKX-MC: [M+H]" 324,15.

Cmaous 2: 2-(1H-umuoaszon-1-un)-N-((1r,4r)-4-((2,2,2-
mpughmopsmun)amuno)yuxnoeexcun)-3SH-nuppono[ 3, 2-d [nupumuoun-4-kapboxcamuo u 2-(1H-
umuoaszon-1-un)-N-((1s,4s)-4-((2, 2, 2-mpughmopsmun) amuno)yuxiozexcun)-5SH-nuppono/ 3, 2-
d [nupumuoun-4-xapooxcamuo

PactBop 2-(1H-umunazon-1-mn)-N-(4-okcouuknorekcun)-SH-nuppono[ 3,2-
d]mupumunun-4-kap6okcamuna (1,3 r, 4 mmons, 1 3xB), 2,2,2-tpudTopatan-1-amuna (792 mr, 8
MMouib, 2,00 3kB.), HOAc (360 mr, 4 mmonsb, 1,00 3kB.) u Ti(Oi-Pr), (1,14 1, 4 mmogs, 1,00 3kB.)
B EtOH (5 mu1) mepemermBany nmpu KOMHATHOW TeMmIepaTrype B TeueHue 2 4acoB. JloOaisuu
NaBH;CN (496 wmr, 8 mMMounb, 2 3KB.) U CMeChb NEpPEMELIMBAIN B TeUeHHe eme | yaca mpu
koMHaTHON Temneparype. [lonydeHHyr0 cMech ymapuBaiud MOJ BakyyMoM. HeouuineHHbIH
MPOAYKT OUHIIau oOpalieHHo-(pa3oBoi xpomarorpadueti ¢ amonposanuem H,O/ACN (60:40) u
JOTOIHUTEIbHO ovHImain npenapatusHoi BOXKX co cnenyrommmu ycnousimu (Kononka:
XBridge Prep OBD C18,30x150 mm, 5 mxm; [TogsmxkHast @aza A: Bona (10 mmons/n NH,HCOs3),
IMonsuxnast ®@aza B: ACN; Cxopocts noroka: 60 mu/mun; ['panuent: ot 33% B no 63% B 3a 7
MHUHYT, 254 HM C NOJyYE€HHEM YKa3aHHBIX COEANHEHUI CO BPEMEHAMH yAep:kaHus 5,68 MUHYT
(ITpumep 101) u 6,33 munyT (ITpumep 102).

IIpumep 101: 2-(1H-umunazon-1-um)-N-((1r,4r)-4-((2,2,2-
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TpudTOpITHI)aMHuHO )IUKIOoTreKc i )- SH-tmppono[ 3,2-d jmupumuaun-4-kapbokcamun (320 wmr,
26%) B Buze 6esoro Teepaoro semectsa. JKX-MC: [M+H]* 408,20. 'H AMP (400 MTI';, IMCO-
d6) 6 12,04 (c, 1H), 8,97 (¢, 1H), 8,91 (», J=8,8 I', 1H), 8,21 (c, 1H), 8,00 (xn, J =2,8 I'y, 1H),
7,11 (¢, 1H), 6,69 (1, J=1,6 ', 1H), 3,97-3,81 (m, 1H), 3,33-3,26 (m, 2H), 2,56-2,51 (m, 1H), 2,39-
2,25 (yw, 1H), 2,00-1,90 (M, 2H), 1,87-1,68 (m, 2H), 1,68-1,57 (M, 2H), 1,17-1,04 (m, 2H).

IIpumep 102: 2-(1H-umupnazon-1-mm)-N-((1s,4s)-4-((2,2,2-
TpudTOpITHI)aMUHO )UKIIOoTeKc i )- SH-tmppono[3,2-d jmupumuaun-4-kapbokcamun (166 wmr,
14%) B Bune Genoro TBepaoro Bemecrsa. JKX-MC: [M+H]* 408,20.'H AMP (400 MI', IMCO-
d6) & 12,06 (c, 1H), 8,94 (c, 1H), 8,88 (1, J=8,3 I'y, 1H), 8,22 (¢, 1H), 8,02 (1, J=3,1 'y, 1H), 7,12
(c, 1H), 6,71 (m, J=3,1 'y, 1H), 4,05-3,90 (m, 1H), 3,33-3,24 (M, 2H), 2,80 (c, 1H), 2,33-2,20 (m,
1H), 1,98-1,87 (M, 2H), 1,85-1,73 (m, 2H), 1,61-1,57 (m, 4H).

IIpumep 103: 2-(1H-umupazon-1-ua)-N-((1r,4r)-4-((3,3,3-

TpudTOpnponuI)aMmuHo)uukaorekcu)-SH-nuppoJio[3,2-d|nupumuaun-4-kapdoxcamu

H
IO
Nﬁ HN

Cmaous l: mpem-oymu ((1r,4r)-4-(2-(1 H-umuoazon-1-un)-SH-nuppono/ 3,2-
d [nupumuoun-4-kapboxcamuoo) yurino2excun) kapoamam

Pacteop stun 2-(1H-umupazon-1-wm)-SH-nupposno|3,2-d jnupumunun-4-kapOokcunarta
(500 mr, 1,94 mmonsb, 1,00 3kB.), mpem-Oytun ((1r,4r)-4-amuHoumkiorekcun)kapbamara (833 wmr,
3,89 mmoib, 2,00 3kxB.) u AlMe; (1 Monb/a B H-renTane, 5,9 mi, 5,832 MMoJIb, 3 5KB.) B TONyOJIe
(10 mu) mepemernuBaiu B Teduenue 4 vacos npu 80 °C. Ilocne 3aBepiueHus] peakIMIO Tacuiind
MeOH (150 mn). TBepable BemecTa OTQUIBTPOBBIBAIH U (PUIBTPAT YIIAPUBAJIH MO BAKYYMOM.
HeounimeHHbIl POy KT HAHOCHIUA HA KOJIOHKY CHITMKAreJisi u douposain EtOAc/merponeiinbiii
s¢up (2:1) c monyyeHneM ykazaHHOToO coequHeHus (263 mr, Bbxon 32%) B BuIe O€J10ro TBEpPIOTo
BemectBa. JKX-MC: [M+H]" 426,20.

Cmaousa 2: N-((1r,4r)-4-amunoyuxnozexcun)-2-(1 H-umuoason-1-un)-5H-nupponof 3, 2-
d [nupumuoun-4-xapooxcamuo

PactBop mpem-0yTun ((1r,4r)-4-(2-(1H-umupnazon-1-un)-SH-muppono| 3,2-
dmupumunun-4-kapObokcamuno )uukIorekcr)kapdamara (263 mr, 0,618 mmons, 1,00 3xB.) B HCI
B 1,4-nuokcane (4 MoJb/I1, 6 MIT) IepeMeLIBaIN IPYU KOMHATHOW TEMIIEPATy pe B T€YEHUE O YacOB.
[Mony4yeHHYIO CMeCh yIapuBaliu C MOJy4YeHHEM YKa3aHHOTO coenuHenus (251 mr, Beixon 98%) B
BUJIE CBETJIO-3KeNTOro TBepaoro Bemectsa. XKX-MC: [M+H]™ 326,30.

Cmaous 3: 2-(1H-umuoason-1-un)-N-((Ir,4r)-4-((3,3, 3-
mpugpmopnponun)amuno)yurioeexcun)-3>H-nuppono/ 3, 2-d [nupumuoun-4-xapooxcamuo

Cwmech N-((1r,4r)-4-amunouunknorekcun)-2-( 1 H-umunazon-1-un)-SH-nuppono[ 3,2-

d]mupumunun-4-kap6okcamunaa (150 mr, 0,416 mmoms, 1,00 5kB.), 1,1,1-tpudrop-3-fionnponana
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(186 wr, 0,831 mmonsb, 2,00 3kB.), u Cs,CO; (406,15 mr, 1,247 mmons, 3,00 5kB.) B ACN (6 M)
nepememuBanu npu 70°C B TeueHume 12 uacoB Ha MacisHOW OaHe. TBepabie BemiecTBa
OT(UIBTPOBBIBAIN U (UIBTPAT YIAPUBAIN MO BaKyyMoM. HeouuIeHHbIH NPOOYKT OYHINAIN
obpamenHo-(paszosoii xpomarorpadueit ¢ ACN/H,O ¢ nonydyeHneM yka3aHHOTO coenuHeHus (35
mr, 19%) B Bume Gesnoro TBepmoro Bemectsa. JKX-MC: [M+H]" 422,15.'H SAMP (400 MI'1,
JIMCO-d6) 6 12,08-12,04, (yur, 1H), 8,97 (¢, 1H), 8,88 (x, J=8,3 I', 1H), 8,23 (¢, 1H), 8,02 (x,
J=3,1Twu, 1H), 7,12 (¢, 1H), 6,70 (n, J=3,1 ', 1H), 3,95-3,82 (ym, 1H), 3,32-3,30 (M, 1H), 2,77
(t, J=7,5 T'y, 2H), 2,45-2,31 (m, 3H), 1,97-1,91 (m, 2H), 1,88-1,80 (m, 2H), 1,69-1,58 (M, 2H),
1,16-1,10 (m, 2H).

IIpumep 104: N-((1r,4r)-4-(unaHomeroxcu)uukJaorekcun)-2-(1H-umuaason-1-ui)-

SH-nuppoao|[3,2-d|nupumuann-4-kapdoxkcamug

:::\-\DVCN
HMN
= 0

Cmaous 1: 2-(((1r,4r)-4-(Ouben3uramuno) yurio2ekci)Okc) ayemamuo

PactBop 2-(((1r,4r)-4-(nubeH3MIaMIHO ) LIMKJIOTEKCHIT)OKCH)YKCYCHON KUCIOTHI (2,00 T,
5,14 mmogb, 1,00 3xB), HATU (2,93 1, 7,71 mmonns, 1,50 sxB), JUTIDA (2,66 1, 20,57 Mmounb, 4,00
skB.) 1 NH,Cl (825 wmr, 15,42 mmonb, 3,00 5kB.) B JIM®PA (8 mu) nepemermBanu npu 25°C B
tedyeHne 1 uaca. Ilocne ymapuBaHMs B BakyyMe HEOYHMIIEHHBIH mnpoxaykT oummanun C18
obpaienHo-(pa3oBoii xpomarorpadueii ¢ smoupoanuem HyO/ACN ¢ nojydyeHHueM yKa3aHHOTO
coenunenus (1,27 r, 70%) B Bune Oenoro TBepaoro Bemectsa. KX-MC: [M+H]* 353,15.

Cmaous 2: 2-(((Ir,4r)-4-amunoyurxnozexcun)oxcu)ayemamuo

B arMocdepe BOZIOpPOA cMech 2-(((1r,4r)-4-
(nubensunamuHO )uukorekcmn)okcu)aueramuna (1,23 r, 3,49 mmouns, 1,00 5xB.), Pd(OH),/C (400
mr, 2,63 mmods, 0,82 skB), HOAc (1 mur) B EtOH (15 mi) nepemenisanu npu 25°C B Teuenue 1
yaca. Tepable BemecTsa (GUIBTPOBATIHM U (PUIBTPAT YIAPUBAIHU IO BAKYYMOM C IOJIyYEHHEM
ykazaHHOro coenuHeHus (600 mr, 67%) B Buae Oenoro TBepaoro emectsa. XKX-MC: [M+H]*
173,10.

Cmaous 3: N-((Ir,4r)-4-(2-amuno-2-oxcosmoxcu)yurnoeexcun)-2-( | H-umuoazon-1-un)-
SH-nuppono[3, 2-d [nupumuoun-4-xapooxcamuo

Pactop 2-(1H-umunazon-1-un)-SH-mupporo| 3,2-d JnupumunnH-4-kapOOHOBOI KUCIOTHI
(100 wmr, 0,44 mmons, 1,00 s3xB), HATU (249 wr, 0,66 mmonsb, 1,50 3xB), JIUTIDA (282 wmr, 2,2
MMoib, 5,00 3kB) u 2-(((1r,4r)-4-amuHOIIMKIIOTeKCHIT)oKeH )atietamuna (76 mr, 0,44 mmonsb, 1,00
3kB) B IM®@A (5 M) nepememmBanu npu 25°C B Teuenue 1 uwaca. HeounineHHbI TPOAYKT
yIapuBaJIX MOJ BAKYYMOM M OUHINAIH oOpammeHHO-(pa30Boi xpoMaTorpaduei ¢ 3 II0MpOBaHUEM
H,0/ACN c¢ nony4enuem ykazanHoro coenuHeHusi (52 wmr, 31%) B Bume Oenoro TBepmoro
BemectBa. JKX-MC: [M+H]* 384,15.
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Cmaoua  4:  N-((1r,4r)-4-(yuanomemoxcu)yuxnozexcun)-2-(1 H-umuoazon-1-un)-5H-
nuppono[3, 2-d [nupumuoun-4-xapboxcamuo

Pacteop  N-((1r,4r)-4-(2-amun0-2-0Kco3TOKCH )IHKIIOreKCh)-2-( 1H-umupazon-1-nm)-
SH-tmuppono[3,2-dJmupumunun-4-kapbokcamuna (42 wmr, 0,11  wmmomb, 1,00  53kB.),
TpudropykcycHoro anruapuna (115 mr, 0,55 mmons, 5,00 5kB.) u mupuausa (17 mr, 0,22 Mmodb,
2,00 5kB.) B TT'® (15 M) nepemermmanu npu 0°C B TeueHue 1 gaca. Cmech ynmapuBajy Mox
BAKyyMOM U OuHINaiIu oOpaiieHHO-(a30Boi xpomarorpadueli ¢ smouposanuem H,O/ACN c
NOJIyYeHHEeM yKa3aHHOro coequHenus (5 mr, 13%) B Bune Oenoro tBepnoro Bemectsa. JKX-MC:
[M+H]" 366,20. 'H SIMP (300 MI', AMCO-dj) 6 12,08 (c, 1H), 8,97 (¢, 1H), 8,92 (n, J=8,7 I'yy,
1H), 8,22 (c, 1H), 8,02 (1, J=6,0 I'y, 1H), 7,13 (c, 1H), 6,70 (nn, J=1,8, 1,8 'y, 1H), 4,54 (c, 2H),
4,10-3,81 (M, 1H), 3,61-3,52 (m, 1H), 2,23-2,09 (m, 2H), 2,01-1,83 (m, 2H), 1,78-1,68 (M, 2H),
1,52-1,28 (m, 2H).

IIpumep 103: N-((1r,4r)-4-((2,2-au¢pTop3aTui)aMuHo )uHKIorexkcu)-2-(1H-
umuaasoua-1-wi)-SH-nuppoio|3,2-d | nupumuaun-4-kapookcamua u

IIpumep 106: N-((1s,4s)-4-((2,2-au¢gTop3THI)aMHUHO)IHKJI0reKcHa)-2-(1 H-
umnaazona-1-wi)-SH-nuppoao[3,2-d|nupumuaun-4-kapooxkcamuyg

H H
O,NVCFZH N._CF,H
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Cmaous 1:  N-((1r,4r)-4-((2, 2-0ucbmopsmun)amuno)yuxnoeexcun)-2-( 1 H-umuoazon-1-
un)-5SH-nuppono/3, 2-d [nupumuoun-4-xapboxcamuo u N-((1s,4s)-4-((2,2-
ougpmopsmun)amuno)yurnozexcun)-2-( 1 H-umuoazon- 1-un)-5H-nuppono[ 3, 2-d [nupumuoun-4-
Kapbokcamuo

PactBop 2-(1H-umunazon-1-mn)-N-(4-okcouuknorekcun)-SH-nuppono[ 3,2-
d]mupumunun-4-kapookcamuna (Ipumepsr 101-102, Cragus 1; 194 mr, 0,599 mmons, 1,00 5kB),
2,2-nudroparanamuna (73 mr, 0,899 mmons, 1,50 3xB), HOAc (35,9 mr, 0,599 mmogs, 1,00 3kB)
u Ti(Oi-Pr)y (170 mr, 0,599 mmons, 1,00 5xB) B EtOH (7,00 M) nepemermmBanu npu 25°C B
teyenue | gaca. Jlobasmsin NaBH;CN (57 mr, 0,899 mmonb, 1,50 3KB) U MOJTy4eHHBIH pacTBOP
nepememnBanu npu 25°C B Teuenue 1 uaca. Ilocne ymapuBaHus HEOUMILEHHBIH MNPOAYKT
ounmmanu obpameHHo-pa3oBoit xpomarorpadueii ¢ smoupoanuem H,O/ACN (63:37) u
JOTOIHATEIbHO ouuIianu npenapatueHoii BOXX co crnenyromumu yciaoBusMu (KOJIOHKA!
Xselect CSH OBD 30*150 mMm, Smkwm. ITomwknas ¢daza A: Boma/10 mmons/n NH4HCO;,
IMonewxHast ¢aza B: ACN. Cxopoctb noroka: 60 mi/mus; I'paguent: ot 30% B no 40% B 3a 7
MUHYT, 254/220 HM) C MONyYeHHEM YKa3aHHBIX COEIMHEHHWH CO BpPEMEHaMH yuepkaHus 6,28

munyT (ITpumep 105) u 7,67 munyt (Ilpumep 106).
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Hpumep 105: N-((1r,4r)-4-((2,2-gudropaTin)amuno)uukiorekcun)-2-(1H-umunazon-1-
wn)-SH-muppono[ 3,2-d|mupumunns-4-kapookcamun (58 mr, Bbixon 25%) B BUE CBETIIO-KEITOTO
tBepaoro Bemecta. JKX-MC: [M+H]* 390,10 'H-SIMP (300 MI'u, IMCO-d6) 6 12,06 (c, 1H),
8,97 (¢, 1H), 8,91 (n, /=8,7 'y, 1H), 8,23 (1,/=2,4 'y, 1H), 8,02 (1, J=5,7 'y, 1H), 7,13 (T, J=2,1
I'n, 1H), 6,70 (n, J =2,1 I'n, 1H), 6,20-5,70 (m, 1H), 4,01-3,80 (m, 1H), 3,31-3,28 (m, 1H), 2,99-
2,87 (M, 2H), 2,50-2,40 (M, 1H), 2,10-1,96 (M, 2H), 1,95-1,86 (m, 2H), 1,64-1,55 (m, 2H), 1,28-
1,12 (m, 2H).

Ipumep 106: N-((1s,4s)-4-((2,2-ngudropaTin)amuno)ukiorekcun)-2-(1H-umunazon-1-
wn)-SH-nuppono[ 3,2-d|nupumunnn-4-kapOokcamun (38 wr, Beixox 16%) B BHAe Oeroro
tBepaoro BemectBa. JKX-MC: [M+H]* 490,10. 'H- AMP (300 MI'y, AIMCO-d6) 6 12,07 (¢, 1H),
8,95 (¢, 1H), 8,87 (n, /=8,1 I'y, 1H), 8,22 (1, J=2,7 I'y, 1H), 8,02 (1, J=6,0 I'y, 1H), 7,13 (1, J=2,1
I'n, 1H), 6,70 (n, J=1,5 I'u, 1H), 6,22-5,80 (M, 1H), 4,10-3,90 (m, 1H), 3,31-3,28 (m, 1H), 2,90-
2,80 (m, 2H), 2,77-2,70 (m, 1H), 2,08-1,95 (M, 2H), 1,80-1,70 (M, 2H), 1,62-1,52 (M, 4H).

IIpumep 107: N-(4,4-audropunkiorexcun)-S-(1H-umugaszon-1-ua)-1H-
nupa3o.0[3,4-cJnupuaun-7-kapéoxcamug

PactBop  S-(ummpazon-1-un)-1H-nupazono[3,4-cnupuaun-7-kapOOHOBOH  KUCJIOTHI
(100,00 wmr, 0,436 mmounb, 1,00 3kB.), AUTIDA (169 mr, 1,309 mmons, 3,00 3kB.), HATU (199 wr,
0,524 mmonb, 1,20 3kB.) u 4,4-nudropurkiorekcan-1-amuna (59 mr, 0,436 mmounb, 1,00 3kB.) B
JAM®A (3,00 M) mepemennBaIi IpU KOMHATHOH TemnepaTtype B TeueHue | yaca. Ilomy4yeHHbIi
pacTBOp ymapuBajJd W CMECh OYHMINAJIM HAa KOJIOHKE C CHJIMKAreJieM C HCIOJIb30BaHHEM
JAXM/MeOH (93:7). HeouunnieHHbIH MPOAYKT HOMOJHUTEBHO OUUIIANU penapaTuBHOi BOYKX.
Kononka: XBridge Prep OBD C18, 30*150 mwm, 5 mxm. [TonsmwkHas daza: A: Bona/10 mmoss/n
NH4HCO;, B: ACN. Ckopocts noroka: 60 mu/mus. I'paguent: ot 23% B 1o 53% B 3a 10 munyT;
254 HM; ¢ OJTyuYeHUEeM YKa3aHHOTO coerHeHus (65 mr, Berxoa 43%) Co BpeMeHeM Y IepKUBAHUS
8,52 muHyT B Buze Genoro TBepaoro Bemecrsa. JKX-MC: [M+H]* 347,20. 'H SIMP (400 MTI'y,
JIMCO-ds) 6 13,85 (¢, 1H), 8,94 (c, 1H), 8,84 (n, J=8,6 I', 1H), 8,38 (1, J=2,6 'y, 2H), 8,23 (c,
1H), 7,15 (c, 1H), 4,22-4,08 (m, 1H), 2,15-1,86 (m, 8H).

IIpumep 108: 2-(1H-umuaazon-1-ui)-N-((1r,4r)-4-(2-MeTOKCHITOKCH ) IUKJIOT €KCHJT)-

6-metun-SH-nuppoJio[3,2-d|nupumuaun-4-kapdokcamua
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Cmaous 1: 2-xnop-4-(1-smoxcueunun)-6-memun-5>H-nuppono[ 3, 2-d [nupumuoun

B armocdepe asora pactsop 2,4-guxnop-6-metun-SH-nuppono[3,2-dnupumuanna (2,00
r, 9,899 mmoub, 1,00 3xB.), TpuOyTUi( 1-aTOKCHBUHMIT)cTaHHAaHA (3,93 1, 10,882 MMmoub, 1,10 3kB.)
u Pd(PPh;),Cl, (0,21 r, 0,297 mmouns, 0,03 skB.) B JIM®PA (50 mi) nepememuBany B TeueHue 1
yaca npu 80 °C. PacTBOp OXJlaXkaajau A0 KOMHATHOW TeMIEpaTypbl U IacWIN HACBHILEHHBIM
BonHbIM pactBopoM KF (100 mu). HepactBopumele TBepble BeliecTBa OTGrbTpoBbiBain. CMech
oobenuusiin U dkctparupoBanu EtOAc (100 mn x 3). Opranudeckue cCiiou OOBENAUHSIIM U
ynapuBanu. HeounineHHbI NMPOAYKT HAHOCWJIM HA KOJIOHKY CHJIMKAareisi C 3JIIOMPOBAHUEM
EtOAc/nerponeiinsiii 3¢up (3/7) ¢ nonydyenuem (2,2 r, Bbixoa 94%) yka3aHHOTO COEIUHEHUS B
Buze Genoro TBepaoro Bemectna. KX-MC: [M+H]* 238,10.

Cmaous 2. 4-(1-omoxkcusunun)-2-(1 H-umuoason-1-un)-6-memun-5SH-nuppono/ 3, 2-
d[nupumuoun

B armocdepe asora cmech 2-xnop-4-(1-sTokcuBuHMI)-6-MeTH-SH-nmuppono[3,2-
d]mupumununa (2,70 r, 11,359 mmons, 1,00 sxB.), 1H-umunaszona (3,87 r, 56,846 mmoss, 5,00
3kB.), Pdy(dba);CHCI; (1,18 1, 1,136 mmons, 0,10 s3kB.), t-BuXPhos (0,96 r, 2,272 mmoss, 0,20
skB.), K5PO, (4,82 1, 22,719 mmonb, 2 3kB.) B Tonyode (100 mi) nepememuanu npu 110°C B
teueHue 3 yacoB. Cmech ynapusaiy, pasdasisuiu Bogoit (200 mur) u skcrparuposanu EtOAc (100
M X 3). Opraanyeckue ¢jaou oObeauHsIH, Cymmwin Hag Na,SO, v ynapuBaiid IpU MOHKEHHOM
naByieHud. HeouuineHHBI NPONYKT HAHOCUJIM HA KOJIOHKY CHJIMKArejisi ¢ 3JIIOUPOBAaHHEM
EtOAc:nerponeiinbiii 3¢up (1:1) ¢ nonyuenuem (2,32 r, Bbixoa 76%) yka3aHHOTO COETUHEHUS B
Buze Oejioro TBepaoro Bemectsa. XKX-MC: [M+H]* 270,15.

Cmaoua 3: smun 2-(1H-umuoazon-1-un)-6-memun-5H-nuppono/3, 2-d [nupumuoun-4-
xkapbokcuram u 2-(1H-umuoaszon-1-un)-6-memun-5H-nuppono[ 3, 2-d [nupumuoun-4-xapbonosas
Kucioma

Cwmech 4-(1-aroxcuBunmn)-2-(1H-umunazon- 1-mn)-6-metun-SH-muppoino| 3,2-
d]mupumununa (2,30 1, 8,540 mmonsb, 1,00 5kB.), KMnO, (1,08 1, 6,834 mmogb, 0,80 5kB.) u NalOy
(3,65 1, 17,081 mmonb, 2 3kB.) B auokcaHe (100 mi) u Boxe (50 mun) nmepememmsanu mpu 0°C B
teueHue | yaca. PeakumonHyto cmech pasbdasisim Bonoi (50 mur) u skcrparuposanu EtOAc (100
mi x 3). Opraandeckuie ciou oobeanHsy, cyuu Hag Na,SO, 1 ynapusaiu ¢ noixydenuem 1,2
I HEOUUIEeHHOTO clioxkHOoro 3dupa. XKX-MC: [M+H]" 272,13. BogHyto 4acTh yrnapuBajid U
ounmanu odpaieHHo-(a30Bol xpomarorpadueii ¢ nmonyderneMm 600 Mr yKa3aHHOW KHCIIOTHI B
Buze Oejioro TBepaoro Bemectsa. XKX-MC: [M+H]* 244,10.

Cmaoua 4. 2-(1H-umuoazon-1-un)-N-((1r,4r)-4-(2-memokcusmoxcu) yurio2excin)-6-

memun-SH-nupponof 3, 2-d [nupumuoun-4-xapooxcamuo
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Pacteop  stun  2-(1H-ummpazon-1-um)-6-merun-SH-nuppono[3,2-dmupumuann-4-
kapOokcmnata (100,00 mr, 0,369 mmods, 1,00 3kB.), (1r,4r)-4-(2-METOKCH3TOKCH ) IUKJIOT€KCaH- | -
amuHa (70,25 mr, 0,405 mmonb, 1,10 3xB.) u AlMe; (1 monw/n B H-rentane, 1,1 M, 1,106 Mmoub,
3 5kB.) B Tonyoute (6 mi) nepemermnBanu npu 80°C B reuenne 1,5 yaca. Peakuuro racuimm MeOH.
Teepaple BemecTBa OTQUIBTPOBBIBANIM M (UIBTPAT ymnapuBain. HeouyWIeHHbIH MPOAYKT
ounmanu obpamenHo-pa3osoli xpomarorpadueir ¢ smoupoanuem ACN/H,O (2/3) ¢
nocneayomei muodrimsannei ¢ MoJy4eHneM yKa3aHHOTo coenuHeHus (66 mr, Bbxon 45%) B
Buzie 6enoro tBepmoro Bemecra. JKX-MC: [M+H]" 399,3. 'H SAMP (300 MI'u, JIMCO-d;) 6
11,94 (c, 1H), 8,93 (c, 1H), 8,85 (1, J=8,6 I'y, 1H), 8,20 (1, J=1,4 'y, 1H), 7,11 (1, J=1,2 'y, 1H),
6,45 (c, 1H), 4,01-3,82 (m, 1H), 3,57 (nn, J=5,9, 3,7 I'u, 2H), 3,44 (an, J=5,9, 3,7 I'y, 2H), 3,30-
3,28 (m, 1H), 3,26 (c, 3H), 2,56 (c, 3H), 2,11-2,02 (m, 2H), 1,90-1,81 (M, 2H), 1,76-1,55 (m, 2H),
1,35-1,25 (m, 2H).

IIpumep 109: N-((1r,4r)-4-(2-ruapoxcunponan-2-uj)uuKJjaorekcun)-S-(1H-
umuaazona-1-wi)-1H-nupaszono|3,4-c|[nupuaun-7-kapoéokcamun

X

o
HN

Cmaous 1: smun (1r,4r)-4-(Oudenzunamuno)yurio2excan- 1-kapooxcuiam

Cwmech atun (1r,4r)-4-amuHonukorekcas-1-kapdokcunara (3,00 r, 17,5 mmons, 1,00
9KkB.), Oenzunopomuaa (6,30 r, 37,05 mmons, 2,1 3kB.) u K,CO5 (7,20 1, 52,174 mmons, 3,00 3kB.)
B ACN (30 m1) nepemerBanu mpu 80°C B TeueHue 2 4acoB. PeakIMOHHY0 CMeCh TaCHIId BOAOH
U QuIBTpOBANM C MOJNyYEeHHEM YyKa3aHHOro coenmHeHus (3,4 r, Beixox 55%) B Bume Oesoro
tBepaoro Bemecta. JKX-MC: [M+H]* 352,15.

Cmaous 2: 2-((1r,4r)-4-(Ouben3unamuno) yurno2excui) nponan-2-oi

B armochepe asora kx pactBopy otuin  (1r,4r)-4-(nubeH3uIaMUHO)IUKIIOTEKCaH- 1 -
kapookcunata (3,00 r, 8,547 mmonb, 1,00 3xB.) B TT'® (50,00 mu) mo kxarmisim mpu -10°C
nobasnsuin CH;MgBr (3 monb/n, 8,5 M, 25,424 mmons, 3,00 5kB.) Ha JiesiHOM OaHe ¢ COJIBIO U
MOJIyueHHbIH pacTBop nepemennBanu npu 10°C B TeueHue 3 yacoB. 3aTeM peakLUIO TacHiIu
nobasnenuem 50 mut H,O u sxcrparuposanu EtOAc (3x50 mur). Opranuueckue Cion 0ObeaHHIIH,
Cymuian Hajx Oe3BOAHBIM CyJb(aTOM HATPUS W YHapUBAIU TOJ BakyymMoM. HeouuieHHBIH
MPOAYKT HAHOCHJTH HA KOJIOHKY CHJTUKares ¢ smouposanneM EtOAc/merponeiinsiii adup (1:4) ¢
NOJIyYeHHEM YKa3aHHOTO coenuHeHus (2,6 r, Bbxon 93%) B Buae Oenoro TBEPIOTO BELIECTBA.
KX-MC: [M+H]" 338,15.

Cmaous 3: 2-((1r,4r)-4-amunoyuxnozexcun)nponan-2-on

B armocdepe Bonopona cmecs 2-((1r,4r)-4-(nubOeH3UIaMIHO ) ITUKJIOTEKCHJT )ITPOTIaH-2-0J1a
(2,6 T, 7,715 mmons, 1,00 sxB.) u Pd(OH),/C (1,00 r, 7,142 mmons, 1,1 3x8.) B EtOH (100 M)

nepeMelInBail NpU KOMHATHOM TeMIepaType B TedeHue 2 4acoB. TBepable BellecTBa
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OT(UIBTPOBBIBAIN U (PHIIBTPAT yIIAPUBAIN C TIONyUYEHHUEM YKa3zaHHOro coequHenus (1,16 r, 97%)
B Buze Oejioro TBepaoro Bemectsa. XKX-MC: [M+H]* 158,20.

Cmaousa 4: N-((1r,4r)-4-(2-euopoxcunponan-2-un)yurnoeexcun)-5-( | H-umuoazon-1-un)-
1H-nupazono[ 3,4-c [nupuoun-7-xapooxcamuo.

Pacteop 5-(1H-umupason-1-nm)-1H-nupazono|3,4-c|nupunus-7-kapOOHOBOH KHUCIIOTHI
(290 wmr, 1,266 mmounb, 1,00 5kB.), 2-((1r,4r)-4-amuHOLMKIIOreKCHIT)ITponiad-2-ona (200 wmr, 1,274
mMmoutb, 1,00 skB.), JUTIDA (580,0 mr, 4,496 mmonsb, 3,00 3kB.) 1 HATU (616 mr, 1,621 Mmoub,
1,20 sxB.) B IM®A (3 mu1) nepeMernnBaii Mpu KOMHATHOW Temreparype B TeueHue 1,5 gaca.
IMony4yennyto cmech racwiu Bopou u skctparuposanu EtOAc (3x20 mut). Opranuueckue ciaou
o0BenuHsNIY, CYyIIMIN Haj Oe3BOAHBIM Cyib(aTOM HATpUs U YNAPUBAIU IO BaKyyMOM.
HeounmmenHelii npoxykT oumiianu oOpaineHHO-(a30Bol XxpomaTtorpadueil ¢ 3JH0UpPOBaHUEM
H,0/ACN c¢ nony4yenueMm yxkazaHHoro coenuHenus (20 mr, 4%) B Bume Oenoro TBepHOro
seurecta. JKX-MC: [M+H]* 369,20; 'H SAMP (300 MI'u, IMCO-ds) 6 13,80 (c, 1H), 8,91 (c,
1H), 8,68 (1, J=8,7 I'u, 1H), 8,33 (n, /=4,8 I'y, 2H), 8,19 (1, /=1,2 I'y, 1H), 7,12 (T, J=1,2 I'L,
1H), 4,06 (c, 1H), 3,98-3,81 (M, 1H), 2,00-1,80 (m, 4H), 1,63-1,45 (M, 2H), 1,26-1,07 (m, 3H),
1,07-1,02 (M, 6H).

IIpumep 110: 2-(1H-umupazona-1-ua)-N-((1r,4r)-4-(meTna(3,3,3-
TpupTOpNpONHI)aMHHO)UKJIOrekcHa)-SH-nuppoao|3,2-d|nupumuann-4-kapdokcamua u
IIpumep 111: 2-(1H-umupazon-1-ui)-N-((1s,4s)-4-(meTna(3,3,3-

TpudTOpnponmI)aMuHo)uukIorekcu)-SH-nuppoJio[3,2-d|nupumuann-4-kapdoxcamu

N N
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Mpumep 110 Mpumep 111
Cmaous l: 2-(1H-umuoason-1-un)-N-((1r,4r)-4-(memun(3, 3, 3-

mpughmopnponun)amuno)yuriocexcun)-5>H-nuppono/ 3, 2-d [nupumuoun-4-xapooxcamuo u 2-(1H-
umuoason-1-un)-N-((1s,4s)-4-(memun(3, 3, 3-mpugpmopnponun) amuno)yuxiozexcui)-SH-
nuppono[3, 2-d [nupumuoun-4-xapboxcamuo.

PactBop 2-(1H-umunazon-1-mn)-N-(4-okcounknorexcun)-SH-nuppono[ 3,2-
d]mupumunun-4-kapookcamuna (Ilpumepsr 101-102, Cragus 1; 201 mr, 0,62 mmonb, 1 3kB.),
3,3,3-tpudropnpomnan-1-amuna (105 mr, 0,93 mmons, 1,5 3kB.), HOAc (37 wmr, 0,62 mmors, 1,0
skB.) 1 Ti(Oi-Pr)s (176 wmr, 0,62 mmons, 1,0 3xB) B EtOH (10 M) nepememmanu mpu 25°C B
teyenue 1 vaca. K monydennomy pacropy nobdasmisuin NaBH;CN (58 mr, 0,93 mmoib, 1,5 5kB) u
cMmech nepemernBany npu 25°C B Teuenue 1 yaca. Jlobasmsum napadopmanbaerun (55 mr, 1,86
MMmodb, 3 3kB) 1 NaBH3;CN (117 mr, 1,86 mmons, 3,00 5kB) u cmech nepemernnsain mpu 60°C B

TeueHue eme 2 vacos. Ilocne 3aBeplieHuss Mosy4eHHBIM pacTBOp ynapusanu. HeouuineHHbI
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MPOAYKT OUMIIaiu obpameHHo-(pa3oBoit xpomarorpadueti ¢ amonposanuem HyO/ACN (65:35) u
JOTIOJIHUTEIbHO OYMINANN C MOMOLIp0 npenapatuBHoi BOXKX co cienyromumu ycioBUsAMU!
(Kononka: XBridge Prep OBD C18, 19%250 mMm, Smkwm. Tlogsuxknast pasza: A: Boma (10 MMous/n
NH,HCO;+0,1% NH30H), B: ACN. Ckopoctb niotoka: 25 mi/mus, I paguent: ot 37% B mo 42%
B 3a 10 munyT; 220 HM) C IOJTy4YE€HHUEM YKa3aHHBIX COEIMHEHHUH CO BpEMEeHaMH yaepkanus 9,27
muHyT (ITpumep 110) u 10,00 munyT (Ilpumep 111).

IIpumep 110: 2-(1H-umunazon-1-mn)-N-((1r,4r)-4-(metun(3,3,3-
TpudToprpon)aMuHo )uuKIorekcui)-SH-mupponol[ 3,2-d jnupumunun-4-kapbokcamun (22 mr,
Boixon 11%) B Bune Oenoro TBepaoro Bemectsa. JKX-MC: [M+H]™ 436,25. 'H SIMP (300 MTI'1y,
IMCO-d6) 6 12,05 (c, 1H), 8,96 (c, 1H), 8,89 (n, J=8,4 I'y, 1H), 8,22 (n, J=1,8 I'y, 1H), 8,01 (T,
J=6,0 I'u, 1H), 7,12 (¢, 1H), 6,70 (n, J=1,5 'y, 1H), 3,98-3,80 (ym, 1H), 2,72-2,61 (m, 3H), 2,53-
2,38 (m, 2H), 2,30-2,23 (M, 3H), 1,98-1,90 (m, 2H), 1,89-1,75 (M, 2H), 1,70-1,51 (m, 2H), 1,50-
1,30 (m, 2H).

Ilpumep 111: 2-(1H-umupnazon-1-mm)-N-((1s,4s)-4-(metnn(3,3,3-
TpUTOPIPOIIIT)aMUHO )LUKJIOTeKCH )-SH-tmppoio[ 3,2-d [nupumunun-4-kapookcamun (9 wr,
BbIXO 4%) B BUme Genoro TBepaoro Bemecta. XKX-MC: [M+H]™ 436,25. 'H SAIMP (300 MI'1,
JAMCO-d6) 6 12,07 (c, 1H), 8,91 (¢, 1H), 8,80 (ym, 1H), 8,19 (c, 1H), 8,01 (T, J=6,0 'y, 1H), 7,12
(c, 1H), 6,70 (», J=1,5 'y, 1H), 4,18-3,99 (ym, 1H), 3,66-3,50 (M, 1H), 2,90-2,70 (m, 2H), 2,50-
2,33 (m, 2H), 2,30-2,20 (m, 3H), 2,02-1,80 (M, 4H), 1,77-1,40 (m, 4H).

IIpumep 112: 2-(1H-umupazon-1-ua)-N-((1r,4r)-4-(meTni(2,2,2-
TpudTOpITHI)aMUHO)HKJIOreKcHa)-SH-nuppono[3,2-d|mupumuann-4-kapdokcamua u
IIpumep 113: 2-(1H-umupazon-1-mi)-N-((1s,4s)-4-(meTni(2,2,2-

TpudTOpITHI)aMuHO)UKJIOreKcHI)-SH-nuppono[3,2-d|mupumuann-4-kapooxkcamun
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PactBop 2-(1H-umunazon-1-mn)-N-(4-okcouuknorexcun)-SH-nuppono[ 3,2-

d]mupumunun-4-kapookcamuna (IIpumepst 101-102, Cragus 1; 150 mr, 0,462 mmoss, 1,00 5kB.),
2,2, 2-tpudroparan-1-amuna (69 mr, 0,69 mmons, 1,50 3xB.), HOAc (28 mr, 0,46 mmonsb, 1,00 3kB.)
u Ti(O1-Pr)4 (132 mr, 0,46 mmoub, 1,00 3xB) B EtOH (10 mi) nepemernmBanu mpu 25°C B TeueHne
1 gaca. K monyuenHomy pacteopy nobasisuin NaBH3;CN (44 mr, 0,69 mmons, 1,50 5kB) 1 cMech
nepememnBanu npu 25°C B Teuenne emme 1 gaca. Jlodasmsuin mapadopmansaerun (100 mr, 1,105
MMouib, 3,00 3kB) 1 NaBH;CN (69 wmr, 1,105 mmonsb, 3,00 3kB) 1 cMech niepemermBaiu mpu S5°C
B TeueHue eule | gaca. Ilocne 3aBeplieHns MOJNy4eHHBIM pacTBOp ynapusainu. HeouunineHHbld
MPOAYKT OUHIIau oOpalieHHo-(pa3oBoi xpomarorpadueti ¢ amouposanuem H,O/ACN (50:50) u

JOTOIHATEIbHO ovHImain npenapatusHoi BOXKX co cnenyrommmu ycnousimu (Kononka:
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Xcelect CSH F-pheny OBD, 19x250 MM, 5 mxwm; IlogemkHas ®a3za: A: Boma/10 mmow/n
NH4HCO;, B: MeOH. Ckopocts notoka: 25 mi/mus, ['paguent: ot 67% B no 81% B 3a 7 munyT;
254 HM) ¢ MoNTyYeHNeM YKa3aHHbBIX COeAMHEHUH CO BpeMeHaMHu yaepskanus 6,23 munyT (Ilpumep
112) u 7,00 munyt (ITpumep 113).

IIpumep 112: 2-(1H-umunazon-1-mn)-N-((1r,4r)-4-(metnn(2,2,2-
TpudTOpITHI)aMHuHO )IHKIOreKc i )- SH-tmppono[3,2-d jmupumuaun-4-kapbokcamun (24 wmr,
BoIX0x 15%) B BHIe Oenoro TBepaoro Bemectsa. JKX-MC: [M+H]™ 422,20. 'H SIMP (300 MI'y,
JIAMCO-d6) 6 12,09 (c, 1H), 8,89 (¢, 1H), 8,79 (n, J=7,8 'y, 1H), 8,18 (1, J=2,7 'y, 1H), 8,02 (x,
J=2,4 T, 1H), 7,12 (1, J=2,4 'y, 1H), 6,71 (n, J=3,0 I'y, 1H), 4,10 (ym, 1H), 3,28-3,19 (m, 2H),
2,73-2,50 (M, 1H), 2,40 (¢, 3H), 2,01-1,89 (M, 2H), 1,88-1,70 (M, 2H), 1,62-1,54 (m, 4H).

IIpumep 113: 2-(1H-umunazon-1-um)-N-((1s,4s)-4-(metun(2,2,2-
TpudTOpITHIT)aMUHO )LHKIIorekcui)-SH-ntmpponol 3,2-d jnupumunun-4-kapobokcamun (5 mr, 3%)
B Buze Oesoro tepaoro Bemectsa. XKX-MC: [M+H]|* 422,20. 1H AMP (300 MI'u, IMCO-d6) &
12,05 (c, 1H), 8,96 (c, 1H), 8,89 (1, J=8,4 'y, 1H), 8,22 (T, J=2,7 I'y, 1H), 8,02 (&, J=6,0 'y 1H),
7,13 (1, J=2,4 I'u, 1H), 6,70 (1, J=3,0 'y, 1H), 4,05 (yum, 1H), 3,25-3,10 (M, 2H), 2,60-2,50 (m,
1H), 2,40 (¢, 3H), 1,99-1,90 (M, 2H), 1,90-1,81 (m, 2H), 1,70-1,62 (M, 2H), 1,51-1,32 (m, 2H).

Ipumep 114: N-((1r,4r)-4-(aneramuaomeTua)uuKIorekcu)-2-(1H-umuaazon-1-mi)-

SH-nuppono|3,2-dJnupumuaun-4-kapoéokcamMmun
O

IoRD
H
HH

Cmaous  1:  mpem-0ymun (((1r,4r)-4-(2-(1 H-umuoazon-1-un)-5H-nupponof 3, 2-
d [nupumuoun-4-kapooxcamuoo) yurno2excun) memun) kapoamam

Pacteop 2-(1H-umunazon-1-un)-SH-mupporo|[ 3,2-d Jnupumunns-4-kapOOHOBOI KUCIOTHI
(201 wmr, 0,876 mmoub, 1,00 3kB.), mpem-0yTun (((1r,4r)-4-aMUHOLIMKIIOT€KCHIT)METIIT )KapOamara
(200 mr, 0,876 mmoib, 1,00 skB.), JUTIDA (340 wmr, 2,628 mmoub, 3,00 3kB.) u HATU (500 wr,
1,314 mmors, 1,50 3xB.) B JIMDPA (4 Mu1) nepeMeInnBajiy Npyu KOMHATHON TEMIIEPATy pe B TCUEHHE
1 vaca. HeounimeHHbIH oAy KT ounInaiu odpameHHo-(ha30Boi xpoMaTorpadueii ¢ monydeHneM
ykazaHHoro coenunenus (170 mr, 44%) B Bune xentoro TBepaoro Bemectsa. KX-MC: [M+H]*
440,15.

Cmaous 2: N-((1r,4r)-4-(amunomemun)yurxnoeexcun)-2-( 1 H-umuoazon-1-un)-5H-
nuppono[3, 2-d [nupumuoun-4-xapboxcamuo

PactBop mpem-0y T (((1r,4r)-4-(2-(1H-umupazomn-1-nn)-SH-muppoino| 3,2-
d]mupumunun-4-kapbokcamuno))uukIorekcn )mermn)kapdamara (160 mr, 0,364 mmons, 1,00
skB.) B HCI B 1,4-nuokcane (4 mMonb/a, 6 MI) mepeMeIInBaIi MPU KOMHATHOW TeMIepaTrype B

TedeHue 1 uaca. IlonyueHHyI0 cMmech ymapuBajud MOJA BaKyyMOM C IOJy4Y€HHEM YKa3aHHOIO
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coenunenus (110 mr, 89%) B Buae Genoro Tepnoro Bemectsa. XKX-MC: [M+H]" 340,15.

Cmaousa 3: N-((1r,4r)-4-(ayemamuoomemun)yuxnozexcun)-2-(1 H-umuoazon-1-un)-5H-
nuppono[3, 2-d [nupumuoun-4-xapboxcamuo

PactBop N-((1r,4r)-4-(amuroMeTHn ) umkiaorekcn )-2-( 1 H-umunazon- 1-mm)-SH-
nupposio|3,2-d | mupumunun-4-kapobokcamuna (100 mr, 0,295 mmons, 1,00 3kxB.), TOA (60 wr,
0,589 mmodb, 2,00 3kB.), ykcycHoro anruapuna (60 mr, 0,589 mmons, 2,00 3kB.) B JIXM (4 M)
NepeMeLInBaIi IPU KOMHATHOM TeMITepaType B TeueHue 2 yacos. [1onydyennyro cMech ynapusanu
IOl BAKYYMOM M OYMIIAIN OOpalneHHO-(a30Boi xpomarorpaduei ¢ mojgydeHneM yKa3aHHOTO
coenunenusi (27 mr, 24%) B Buze 6enoro Tepaoro Bemectsa. XKX-MC: [M+H]" 382,20; 'H SIMP
(400 MI'u, IMCO-d6) & 12,06 (c, 1H), 8,98 (¢, 1H), 8,92 (n, J=8,7 I'y, 1H), 8,24 (c, 1H), 8,02 (T,
J=3,5,2,6 I'u, 1H), 7,83 (1, J=5,7 'y, 1H), 7,13 (c, 1H), 6,71 (an, J=3,2 T, 1,2 'y, 1H), 3,98-3,89
(M, 1H), 2,95 (1, J=6,2 'y, 2H), 1,94-1,91 (m, 2H), 1,90 (c, 3H), 1,89-1,83 (m, 2H), 1,60-1,51 (M,
2H), 1,42-1,30 (m, 1H), 1,12-0,95 (m, 2H).

IIpumep 115: 5-(1H-umupazon-1-uwa)-N-((1r,4r)-4-((2,2,2-
TpUPTOPITHI)aMHHO)IUKJIorekcH)- 1 H-nupasono[3,4-c|nupuann-7-kapdokcamua u
IIpumep 116: S-(1H-umupazoa-1-mia)-N-((1s,4s)-4-((2,2,2-

TPUPTOPITHI)aMHHO)IHKJIorekcHia)-1 H-nupasono[3,4-c|nupuann-7-kapdokcamu

H H
/O“\NVCFE} ,O/NVCFB
HN N HN

NE ==

| = 0 I N\ O
P P
NH NH
=N =N
[Npumep 115 [Mpumep 116

Cmaous 1: 5-(1H-umuoaszon-1-un)-N-(4-oxcoyuxnoeexcun)-1 H-nupasonof 3,4-c [nupuoun-
7-Kkapookcamuo

Pacteop 5-(1H-mmupason-1-ni)-1H-nupazono|3,4-c |nupunus-7-kapOOHOBOH KHUCIOTHI
(500 wmr, 2,182 wmmonb, 1,00 skB.), HUIIDA (846 wr, 6,545 wmmomb, 3,00 3kB.), 4-
aMUHOLIMKJIOTeKCcaH-1-0H ruapoxjopuna (494 wmr, 4,363 mmons, 2,00 3xB.) u HATU (995 wr,
2,618 mmomb, 1,20 skB.) B JIM®PA (1,5 mu1) nmepememinBany npu KOMHATHOH TeMIepaType B
teuenne 1 dvaca. Cmech ymnapuBanu. HeouwimeHHBIE TPOAYKT HAHOCHUJIM Ha KOJIOHKY C
cuukaresnieMm ¢ simouposarneM IXM/MeOH (92:8), ¢ nonydenuem 1,5 r yka3aHHOTO COSTMHEHUS
B BUJI€ HEOUHILIEHHOTO KOPHYHEBOro TBepaoro Bemecrna. XKX-MC: [M+H]" 325,10.

Cmaous 2: S5-(1H-umuoaszon-1-un)-N-((1r,4r)-4-((2,2,2-
mpugpmopsmun)amuno)yurnoeexcun)-1 H-nupasonof3,4 -c[nupuoun-7-kapooxcamuo u 5-(1H-
umuoason-1-un)-N-((1s,4s)-4-((2, 2, 2-mpugdpmopsmun)amuno)yuxnozcexcun)- 1 H-nupasono  [3,4-
¢ [nupuoun-7-xapookcamuo.

Pacteop 5-(1H-umupazon-1-um)-N-(4-oxconukiorekcun)- 1 H-nmupazono[3,4-c|nupuans-
7-kap6okcamuna (200 mr, 0,617 mmons, 1,00 3kB.), Ti(O1-Pr), (175 mr, 0,617 mmons, 1,00 3kB.),
AcOH (37 mr, 0,617 mmons, 1,00 5kB.) u 2,2,2-tpudropatan-1-amuna (122 mr, 1,233 mmoss, 2,00
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skB.) B EtOH (5 min) nmepemernuBany npu KOMHaTHOH Temrieparype B Teuenne 1 gaca. [Tocne storo
npu KoMHaTHOH Ttemnepatype pobasmsiimm NaBH;CN (78 wr, 1,233 mmomb, 2,00 3kB.).
ITonyuennsiii pactBop nepemenmBanu npu 70°C B TeueHue eme | yaca Ha MacisiHOH OaHe.
IlonyuenHslli pacTBOp ynapuBanu. HeOYMINEHHBI NPOAYKT HAHOCWIM Ha KOJIOHKY C
cunukarenem ¢ osmouposanueM JAXM/MeOH (97:3). HeouuiueHHBI NPOAYKT OYHINAIN
npemnaparusHoit BOXX co cnenyromumu ycnosusimu (Kononka: Xselect CSH OBD 30%150 mm,
5 mxwm. TlomemwxkHast ¢aza: A: Boma/10 mmons/n NH;HCO;, B: ACN. Ckopocts motoka: 60
wi/muH, I'paguent: ot 26% B no 48% B 3a 8 munyT; 254/220 HM) ¢ NMOJy4YeHUEM YKa3aHHBIX
coennHeHui co BpeMeHamu yaepskanus 9,37 munyT (ITpumep 115) u 10,27 munyT (Ilpumep 116).

IIpumep 11S: 5-(1H-umupnazon-1-nm)-N-((1r,4r)-4-((2,2,2-
TpudropaTHI)amMuHO))LMKIorekcun)- | H-nmupazono[3,4-clnupunnn-7-kapbokcamun (54 mr

2

Bbixox 21%) B Bune Oenoro TBepaoro Bemectsa. JKX-MC: [M+H]™ 408,20. 'H SIMP (300 MTI'1,
IMCO-dq) 6 13,79 (c, 1H), 8,88 (1, J=1,1 I'y, 1H), 8,69 (1, /=8,6 'y, 1H), 8,33 (n, /=4,4 I'y, 2H),
8,19 (1, /=1,4Tn, 1H), 7,12 (1, J=1,2 'y, 1H), 3,97-3,81 (M, 1H), 3,24-3,11 (m, 2H), 2,45-2,39 (m,
1H), 2,30-2,17 (m, 1H), 2,01-1,90 (M, 2H), 1,90-1,82 (m, 2H), 1,70-1,50 (m, 2H), 1,21-1,01 (M,
2H).

Ilpumep 116: 5-(1H-umupnazon-1-mm)-N-((1s,4s)-4-((2,2,2-
TpuTOPITIIT)aMUHO )umKJIorekcun)- | H-nmupasono[3,4-cnupuaun-7-kapbokcamun (16w,
BBIXO 6%) B Bume Genoro TBepaoro Bemecta. JKX-MC: [M+H]™ 408,10. 'H SAMP (300 MI'w,
JIMCO-d;) 6 13,81 (c, 1H), 8,85 (T, J=1,1 T'y, 1H), 8,65 (n, J=8,2 'y, 1H), 8,34 (1, J=4,9 'y, 2H),
8,18 (1, J=1,4T', 1H), 7,13 (1, J=1,2 'y, 1H), 4,01-3,81 (m, 1H), 3,24-3,11 (m, 2H), 2,75-2,70 (m,
1H), 2,25-2,19 (m, 1H), 1,99-1,82 (m, 2H), 1,70 (m, 2H), 1,64-1,58 (M, 4H).

Hpumep 117: N-(4,4-gudropuuxnorexcui)-2-(1H-umuaazon-1-uma)-8-merni-7H-

nypHuH-6-kapOokcamua
F

Qj N HM/OII
T
V=

Cmaous 1: 2-xnop-6-(1-smoxcueunun)-8-memun-7H-nypun

B armocdepe azora cmech 2,6-nuxiop-8-merun-7H-nypuna (1,00 r, 4,9 mmons, 1,0 5kB.),
TpubyTmi(1-3Tokcuatenun)cranHana (1,95 r, 5,4 mmons, 1,1 3kB.) u Pd (PPh;),Cl; (0,035 r, 0,05
MModb, 0,01 3xB.) B IM®A (15 M) nepemernmsanu npu 85°C B Teuenue 16 qacos. PeakioHHy 10
CMeCh OXJIAXAAIH 1O KOMHATHOW Temmepatypel u pasbasmsmn 50 mu EtOAc m 100 mn
HACBIIIEHHOT'O COJIEBOTO pacTBopa. HepacTBopuMble TBEpIbIe BELIECTBA OT()IIBTPOBBIBAIH.
Crnon pazpensiii U BOOHYH 4acTh dkcrparupoaiu EtOAc (2 x 50 mu). Opranudeckue ciou
OOBENUHSIIN, TPOMBIBAJIM HACHIIEHHBIM COJIEBBIM pacTBOpoM (2x50 ™), Cymwnm Hazg

Cy.]'[b(baTOM MarHuvda 1 yrnapuBaJind. HquHLHeHHbIﬁ MNPOAYKT HAHOCHJIN Ha KOJIOHKY CUJTUKAresss U
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smonposanu (20-100% EtOAc/rekcan) ¢ nonydeHneM ykazaHHoro coeannenus (0,45 r, BeIxon
38%). KX-MC: [M+H]" 239,1.

Cmaous 2: 6-(1-smokcusunun)-2-umuoaszon-1-un-8-memun-7H-nypun

B armocdepe azora cmech 2-x70p-6-(1-3TOKCHUBIHIN)-8-MeTHi-7H-ypuna (0,45 1, 1,88
mMmoutb, 1,00 3kB.), 1H-umunazona (0,39 r, 5,65 mmons, 3 5kB.), Cul (0,11 r, 0,57 Mmmounb, 0,3 3kB.)
u Cs,CO;5 (1,23 1, 3,77 mmonb, 2 3kB.) B HMIT (2 min) nepememuanu npu 150°C B Teuenue 16
4yacoB. PeakimoHHy10 cMech OXJIakaain 1O KOMHATHOM TeMrepartyphl, pasoasisuu 25 mi EtOAc
U 25 M HaCbINIEHHOTO COJIEBOrO pacTBopa. HepacTBopuMmble TBepAble BEILECTBA
orunbTpoBbBa K. Ciou pasnessuid U BOXHBIN ciiok skctparupoBaiu EtOAc (2 x 25 wm).
Opranndeckue ciIou OOBEAMHAIH, MPOMBIBAINA COJEBBIM PACTBOPOM (2x50 Mul), CyLIMIN Haj
cyabdarom Marausa U ynapusaiu. HeounineHHbIH IpoayKT HAHOCHIIN Ha KOJIOHKY CHJIMKAress u
smonposanu (25-100% EtOAc/rexcan) ¢ nonyueHneM ykazaHHoro coenuHeHus (0,7 r, BbIXOA
100%). )KX-MC: [M+H]" 271,1.

Cmaous 3: Dmun 2-umuoazon-1-un-8-memun-7 H-nypun-6-xapookcunam

K pacrBopy 6-(1-aTokcuBuHMN)-2-uMunason-1-un-8-metun-7H-nypuna (0,4 r, 1,48
mmonb, 1,0 3kB.) B nuokcane (30 mu) nobasisutu pactsop NalOy4 (0,95 1, 4,44 Mmonb, 3 5KB.) B
H,O (10 wmn), zarem KMnO4 (0,093 r, 0,59 mmonb, 0,40 3kB.). PeakuuOHHYyIO CMeCh
nepeMelnBal NpU KOMHATHON Temnepatype B TeueHue 18 wyacos. IlomyueHHyro cmech
¢dunpTpoBanM u TBepAble BeuiecTBa npombiBanu EtOAc u Bogoil. @uibTpar ynapuBaiu U 3aTeM
skctparupoanu EtOAc. Opranudeckue cion oObenuHsum, cymmin Haa Na,SO, u ynapusaiu
NPU MOHWKEHHOM JIABJICHUH C MOJIyueHUueM ykazaHHoro coenunenus (0,16 r, Beixoa 39%). XKX-
MC: [M+H]" 273,0.

Cmaouss  4:  N-(4,4-0ougpmopyuxnozexcun)-2-umuoaszon- 1-un-8-memun-7H-nypun-6-
Kapbokcamuo

PactBop »tHn 2-ummpaszon-1-mn-8-merwn-7H-nypun-6-kapbokcmnara (105 wmr, 0,38
mMmouib, 1,00 5kB), 4,4-nudToprukiorekcanamuna (73 mr, 0,54 mmons, 1,4 3xB) u DABAL-Me;
(99 wmr, 0,38 Mmmoub, 1 3xB.) B Tonyoue (2 mut) nepememuBaiu npu 90°C B Teuenue 16 yacos.
ITocne 3aBepmenus peakuuto racunu 5 ma EtOAc u 2 mn MeOH. Tlocne mepemeruBanus B
tedeHre 30 MUHYT 100aBIsLTH 15 MJT HACHIIIEHHOTO BOAHOT'O PACTBOPA TapTpaTa KAJIUsI-HATPUS U
PEAKIMOHHYI0 CMECh MepeMelnBaiu eme B TeueHue 30 MuHyT. OpraHu4ecKuil CIIOU OTAENSUTH,
CYLIMJIH HaJ CyJb(haTOM MarHusi, GribTpoBaU U yrnapusaiu. [TonyueHHbIH OCTATOK MOMeIaln
B JIXM, obOpabaThiBaiivl yIbTPA3BYKOM U TBEPAbIE BEIIECTBA COOUPAIN BAKYyMHOU (PUTbTpaLeit
C ToNyueHHeM ykaszaHHoro coexuHeHus (18 wmr, Beixon 13%) B Buae cepoBaTOro TBEPAOTO
Bemmectna. JKX-MC: [M+H]" 362,2. H AMP (400 MI'u, IMCO-d6) 6 m.x. 13,07-13,31 (m, 1H),
8,99 (yw 1, J=6,85T11, 1 H), 8,93 (c, 1 H), 8,20 (c, 1 H), 7,11 (¢, 1 H), 4,05-4,17 (m, 1 H), 2,64 (c,
3 H), 1,85-2,16 (m, 8 H).

IIpumep 118: N-[4-(1-uuano-1-meTnidTHI)pernnn]-2-umuaaszon-1-na-SH-

nuppoao[3,2-dnupumuann-4-kapéoxkcamug
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PactBop merun 2-ummpazon-1-wi-SH-mupponol[3,2-d|mupumunns-4-kapookcmnara (56
mr, 0,23 mmonsb, 1,00 3kB), 2-(4-amuHO(peHM )-2-MeTWwiI-nponanauTpwia (44 mr, 0,28 mmons, 1,2
3kB), DABAL-Mej; (70 mr, 0,28 mmounb, 1,2 5kB) B Toyone (3 min) nepemennusanu npu 110 °C B
tedeHue 16 ydacos. Ilocne 3aBepienus peakumro racunu 5 ma EtOAc u 2 ma MeOH. Ilocne
nepemelinBaHus B TedeHue 30 MUHYT 100aBsuiM 15 MI HACBILIEHHOTO BOJHOTO PacTBOPA
TapTpara Kajus-HaTPUsl M PEaKIMOHHYI0 CMeCh IepeMeIlnBajM elle B TeueHue 30 MUHYT.
ITony4eHHble TBepable BelecTBa COOMpanu BakyyMHOH ¢uibrpauneii, npombBann EtOAc u
BOJIOM, 3aT€M CYILIWJIN O] BHICOKUM BaKyyMOM C MOJIy4eHHUEM YKa3aHHOTO COeHeHus (45 wmr,
BBIXOA 52%) B BHJIE JKEITOBATO-KOPUUYHEBOTrO TBepaoro Bemectsa. JKX-MC: [M+H]" 372,2. 'H
SAMP (400 MI'y, IMCO-ds) 6 m.a. 12,26 (yw ¢, 1 H), 10,80 (yu ¢, 1 H), 9,03 (¢, 1 H), 8,29 (c, 1
H), 8,06 (n, J=3,42 T, 1 H), 8,00 (&, J=8,80 I'y, 2 H), 7,59 (n, J=8,80 I'y, 2 H), 7,14 (c, 1 H), 6,75
(m, J=2,93 I'y, 1 H), 1,71 (¢, 6 H).

IIpumepsl 119a H 119b: N-((1R,4r)-4-((R)-2-ruapoxcu-3-
MeTHJIOyTOKCcH)uuKIorekcuna)-2-(1H-umugazon-1-uin)-SH-nupposo|3,2-d|nupumuans-4-
kapookcamug U N-((1S,4r)-4-((S)-2-ruapokcu-3-meTuadyrokcu)uukaorekcun)-2-(1H-

umuaasoua-1-uwi)-SH-nupposio|3,2-d|nupumuanH-4-kapooxcamu
OH

oRat

Panemuueckoe coeHEHNE MOJTyYald B COOTBETCTBHU C METOIUKOW COYETAHUS AMUTHOM
cBa3u, onucaHHoW B Ilpumepe 7. Panemuueckoe coeauHEHHE AOMNOJIHUTENBHO OYHUINAIN
xupanbHoit BOXX co cnenyromumu yenosusimu (Komonka: CHIRALPAK TA, 2x25 ¢, 5 MKM.
IMonsmxnast daza: A: rexcan/8 mmons/n NH;-MeOH, B: EtOH. Ckopocts moroka: 18 mu/muH;
I'papuent: nopnepxxaane 50% B B Teuenne 24 munyT; 254/220 HM) ¢ TIOJTYYEHHUEM yKa3aHHBIX
COeMHEHu co BpemeHamu yaepxanus 16,687 munyt (Ilpumep 119a) u 20,708 munyT (Ilpumep
119b). AbcomoTHas crepeoxumusi [Ipumepos 119a u 119b He Obuta moaTBEpKACHA.

Ipumep 119a: Brinensiiu B Bune 6enoro TBepaoro Bemectsa (4,8 mr, Beixon 2,34%) KX-
MC: [M+H]" 413,20. '"H AMP (400 MI'u, IMCO-d6) 6 12,08 (c, 1H), 8,97 (¢, 1H), 8,92 (xn, J=8,5
I'n, 1H), 8,23 (¢, 1H), 8,03 (T, J=3,0 I'y, 1H), 7,13 (c, 1H), 6,72 (c, 1H), 4,40 (n, J=4,3 'y, 1H),
4,00-3,93 (M, 1H), 3,45-3,41 (m, 2H), 2,10-2,01 (m, 2H), 1,90-1,80 (m, 2H), 1,71-1,55 (M, 4H),
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1,35-1,29 (m, 3H), 0,92-0,86 (m, 6H).

Ipumep 119b: Brinensnu B Buze Oenoro Teepaoro semectsa (5,0 mr, Borxon 2,44%) KX -
MC: [M+H]" 413,20. '"H AMP (400 MI'u, IMCO-d6) 6 12,06 (c, 1H), 8,97 (¢, 1H), 8,91 (x, J=8,6
I'n, 1H), 8,23 (c, 1H), 8,03 (T, J=2,9 I'y, 1H), 7,13 (¢, 1H), 6,71 (n, J=3,3, 1,3 I'y, 1H), 4,39 (x,
J=4,6 I'u, 1H), 3,92-3,81 (m, 1H), 3,41-3,35 (m, 1H), 3,29-3,21 (M, 1H), 2,10-2,02 (m, 2H), 1,95-
1,82 (m, 3H), 1,72-1,58 (M, 3H), 1,36-1,17 (M, 3H), 0,91-0,82 (M, 6H).

IIpumepsr 120a u 120b: N-((1s,4s)-4-ruapoxcu-4-(TpudpropMeTHII)IHKJIOT eKCHT)-2-

(1H-umuaazon-1-ua)-SH-nuppoo[3,2-dlnupumuann-4-kapéokcamuag  u N-((1r,4r)-4-
ruapoxkcu-4-(tpudpropmerni)uukaorekcun)-2-(1 H-umuaazon-1-un)-SH-nuppoao[3,2-

d]mupumuaun-4-kapooxcamug

o F

HN' :

Cwmecy mpanc-/yuc- COenuHEHHs TONydYadd B COOTBETCTBUH C METOIMKOW COUYETAHUS
amMunHOW CBsizu, omucanHoi B Ilpumepe 23, Cragusa 4. Cwmecy mpanc-/yuc-u3oMepoB
JOTIOHUTENBHO ouuninanu npernapatuBHoii BOXX co cnenyromumu yciosusimu (Kosonka:
YMC-Actus Triart C18, 30%250 mm, 5 mxm. T[Togsmxknast pasza: A: Boma/10 mmoss/n NH;HCO;,
B: ACN. Ckopoctb notoka: 60 mi/mun; ['paguent: ot 28% B no 58% B 3a 7 munyT; 254 HM) C
NOJIyYeHUEM YKa3aHHBIX COCMHEHUI co BpeMeHamu ynepskanus 8,58 munyt (IIpumep 120a) u
9,63 munyt (IIpumep 120b). AbGcomroTHast crepeoxumusi [Ipumepo 120a u 120b He Obuia
MONTBEPIKIEHA.

Ipumep 120a: Brinensiu B Buae 6enoro Teepaoro euiectsa (15,7 mr, Beixon 10%) KX-
MC: [M+H]" 395,20. 'H SIMP (300 MI'u, JIMCO-d,) & 8,86 (¢, 1H), 8,70 (n, /=6,7 T'u, 1H), 8,15
(c, 1H), 8,03 (m, J=3,1 Ty, 1H), 7,14 (¢, 1H), 6,71 (n, /=3,1 T'u, 1H), 5,87 (¢, 1H), 4,14 (yu, 1H),
1,97-1,88 (M, 6H), 1,62-1,59 (M, 2H)

Ilpumep 120b: Beinensimu B Bune 6enoro tBepaoro Bemectna (4,9 mr, Beixox 3%) KX-
MC: [M+H]" 395,20. 'H SIMP (300 MI'u, IMCO-ds) 6 12,05 (c, 1H), 9,08 (n, J=8,6 ', 1H),
9,00 (¢, 1H), 8,25 (¢, 1H), 8,01 (n, J/=3,1 I'u, 1H), 7,12 (¢, 1H), 6,70 (x, J=3,1 I'u, 1H), 5,89 (c,
1H), 4,03-3,93 (m, 1H), 2,07-1,61 (M, 8H).

IIpumep 121: 2-(1H-umupazona-1-ua)-N-((1r,4r)-4-
(TpudTOopMeTHII)UKJIOTeKCHIT)THeHO[3,2-d | nupumMmuanH-4-kapookcamMua 1
[Ipumep 122: 2-(1H-umuga3zon-1-mia)-N-((1s,4s)-4-

(TpudTOopMeTHII)HKJIOTeKCHIT)THeHO[3,2-d | nupumMmuanH-4-Kapookcamu
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Mpumep 121 Mpumep 122

Cwmecy yuc-/mpanc- M30MepoOB TMOJyYad B COOTBETCTBUH C METOAMKON COUYETaHHUS
amMunHONW cBs3u, omucanHoi B Ilpumepe 10. Cmecy mpanc-/yuc-u30MepoB  OUYHIIAIN
npenaparuBHoii BOXKX (xonmonka: XBridge Prep OBD C18, 30x150 mMm, 5 mxm. ITTonBuskHas
¢daza: A: Bona/10 mmons/n NH;HCO3, B: ACN. Ckopoctb notroka: 60 mu/mun; ['pagueHt: ot
35% B no 65% B 3a 7 munyT; 254 HM) ¢ MOJy4YeHHEM YKa3aHHBIX COCIMHEHUIN CO BpEMEHaMu
yaepxkanus 9,03 munyt (IIpumep 121) u 9,50 munyt (Ilpumep 122).

Ipumep 121: Brigensuiu B Bune Oenoro tepaoro Bemiectsa (19,6 mr, Bbixon 8,14%).
KX-MC: [M+H]" 396,15. 'H AAMP (300 MTI', IMCO-ds) 6 9,19 (n, J=8,5 'y, 1H), 9,07 (¢, 1H),
8,70 (n, J=5,6 I'y, 1H), 8,29 (c, 1H), 7,66 (n, J=5,6 I'u, 1H), 7,17 (¢, 1H), 3,99-3,91 (m, 1H), 2,35-
2,20 (m, 1H), 2,02-1,97 (M, 2H), 1,95-1,91 (m, 2H), 1,73-1,55 (m, 2H), 1,50-1,33 (m, 2H).

Ipumep 122: Beinensiiu B Bune 6eoro Teepaoro semectsa (5,2 mr, Bbixon 2,16%). KX-
MC: [M+H]" 396,15. 'H IMP (300 MI'u, AIMCO-ds) 6 9,02 (n, J=1,1 T'y, 1H), 8,93 (n, J=7,0 T'yy,
1H), 8,71 (m, J=5,6 'y, 1H), 8,24 (n, J=1,4 'y, 1H), 7,68 (n, J=5,6 T'y, 1H), 7,18 (1, J=1,2 I'u, 1H),
4,10-4,09 (m, 1H), 3,30-3,25 (m, 1H), 2,03-1,94 (m, 2H), 1,78-1,73 (m, 6H).

Hpumepsr 123a u 123b: N-((3S,4R)-3-propnunepuann-4-un)-2-(1H-umugazon-1-
uin)-SH-nuppono|[3,2-dnupumuann-4-kapéoxkcamua u  N-((3R,4R)-3-propnunepuaun-4-

uin)-2-(1H-umupazoun-1-win)-SH-nuppoJio[3,2-d|nupumuaun-4-kapooxkcamu

Cwmecy yuc-/mpanc- M30MepoOB TMOJYyYaJd B COOTBETCTBUH C METOAMKOH COUYETAHHUS
aMUJHOM cBsA3H, onucaHHOH B [Ipumepe 101. HeounineHHbII MaTepran AONOIHUTENBHO OYUIIAIN
npenapaTuBHON XpoMaTorpadueii C monydeHueM yuc- U mpaHc-u30MEPOB IO OTAEIBHOCTH B BHJIE
paemaroB. (Komnonka: XBridge Prep OBD C18, 30*150 mm, 5 mxwm. IlomemwkHas daza: A:
Bona/10 mmons/n NH,HCO;, B: ACN. Ckopocts notoka: 60 mi/mun, I'panuent: ot 3% B no
33% B 3a 10 munyT; 254 HM) C TIOJTly4YE€HHEM YKa3aHHBIX COSIMHEHUN CO BPEMEHAMH Y AP KaHUS
9,13 munyT (ITpumep 123a) u 9,62 munyT (Ilpumep 123b). AGcomoTras crepeoxumust IIpumepon
123a u 123b He ObuTa MOATBEPIKIEHA.

Ipumep 123a: Brinensuin B BUIE CBETIIO-KEJITOTO TBEPIOro BemecTsa (21,0 Mr, BBIXO]
17,1%). XKX-MC: [M+H]* 330,10. 'H AMP (400 MI'y, IMCO-ds) 6 12,10 (c, 1H), 8,96 (n, J=6,4
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I'n, 1H), 8,95 (¢, 1H), 8,22 (¢, 1H), 8,04 (n, J=2,8 T'y, 1H), 7,13 (1, J=1,2 ', 1H), 6,73 (u, J=3,2
I'y, 1H), 4,75 (n, J=50,8 ', 1H), 4,31-4,15 (M, 1H), 3,33-3,20 (M, 1H), 3,10-3,01 (M, 1H), 2,89-
2,76 (m, 1H), 2,71-2,59 (M, 1H), 2,51-2,43 (m, 1H), 2,07-1,95 (m, 1H), 1,72-1,59 (m, 1H).

Ipumep 123b: Breinensuin B Buge Oemnoro teepaoro Bemectsa (12,5 mr, Beixon 10,2%).
XKX-MC: [M+H]* 330,20. 'H IMP (400 MI'ti, IMCO-d;) 6 12,09 (c, 1H), 9,22 (1, J=8,8 T'ry, 1H),
8,99 (c, 1H), 8,24 (1, J=1,6 'y, 1H), 8,03 (c, 1H), 7,14 (¢, 1H), 6,72 (1, J=2,8 I'u, 1H), 4,80-4,64
(M, 1H), 4,20-4,05 (m, 1H), 3,33-3,21 (M, 2H), 2,98-2,85 (M, 1H), 2,61-2,49 (m, 2H), 1,95-1,82 (M,
1H), 1,79-1,65 (m, 1H).

IIpumepsl 124a 7| 124b: 2-(1H-umupazoa-1-mia)-N-((1S,35)-3-(2-

MeTOKCHITOKCH)uuKaAorekcu)-SH-nuppono|3,2-d|nupumuaun-4-kapoéokcamua u 2-(1H-

umMuaazou-1-mwi)-N-((1S,3R)-3-(2-meTokcHITOKCH ) HUKJIOreKkcui )-SH-nuppo.o[3,2-

d]mupumunaun-4-kapooxcamug

” O

Cwmech yuc-/mpanc-u30MepoB TOJNy4Yad B COOTBETCTBHM C METOAMKOH COYETaHHs
amMunHON cBs3u, omucaHHoi B Ilpumepe 23, Cramus 4, ¥ HEOUHLICHHBIH MaTepual
JOTIOJHUTEIPHO OUMINAIN MpernapaTUBHONW xpomarorpaduedl ¢ TONy4YeHUEM mpaHc-/yuc-
u30MepoB 1o otaeabHocTH B Bunme panemaros. (Kononka: CHIRALPAK IC, 2*25 cm, 5 Mkwm;
IMonsmxHast ¢aza: A: rekcan/8 moaws/n NH;-MeOH, B: EtOH. Ckopoctb motoka: 18 mu/muH;
I'papuent: nopnepxxanue 50% B B Teuenune 15 munyt; 220/254 HM) ¢ TOJTy4YEHHUEM yKA3aHHBIX
COeIMHEHU co BpeMeHamu yaepkanus 5,974 munyt (IIpumep 124a) u 10,422 munyt (Ilpumep
124b). AbcomoTHas crepeoxumusi [Ipumepos 124a u 124b He Obuta MOATBEPKICHA.

IIpumep 124a: Brigensuiu B Bune Oenoro tBepaoro Bemiectsa (18,6 mr, Beixon 2,65%).
KX-MC: [M+H]" 385,20. 'H AMP (300 MTI'y, AMCO-ds) 6 12,09 (¢, 1H), 9,01 (n, /=9,0 T'ry, 1H),
8,98 (¢, 1H), 8,23 (c, 1H), 8,01-7,90 (m, 1H), 7,14 (c, 1H), 6,81-6,62 (M, 1H), 4,10-3,90 (M, 1H),
3,73-3,55 (m, 2H), 3,48-3,30 (M, 3H), 3,24 (¢, 3H), 2,19-2,30 (M, 1H), 2,01-1,90 (m, 1H), 1,88-
1,70 (m, 2H), 1,61-1,42 (m, 2H), 1,43-1,21 (M, 1H), 1,19-1,04 (m, 1H).

IIpumep 124b: Breiensuin B Buge O6enoro teepaoro Bemectra (20,9 mr, Beixon 3,10%).
KX-MC: [M+H]" 385,20. 'H AAMP (300 MI'y, AMCO-ds) 6 12,09 (¢, 1H), 9,02 (n, J=9,1 T'ny, 1H),
8,96 (¢, 1H), 8,23 (c, 1H), 8,06-8,02 (m, 1H), 7,14 (c, 1H), 6,71-6,74 (M, 1H), 4,18-3,90 (M, 1H),
3,61-3,55 (m, 2H), 3,45-3,39 (M, 3H), 3,25 (¢, 3H), 2,31-2,10 (M, 1H), 2,10-1,92 (m, 1H), 1,89-
1,75 (m, 2H), 1,65-1,10 (m, 4H).

IIpumepsr 125a u 125b: N-((1R,4r)-4-((R)-2-ruapoxcHnponoKcH)HKJIOreKCcHI)-2-
(1H-umuaazoq-1-un)-SH-nuppoJo|3,2-dlmnupumuann-4-kapdoxkcamug u N-((1R,4r)-4-((S)-
2-ruapoxkcunponokcu)uukaorexkcut)-2-(1H-umuaazon-1-un)-SH-nuppoJo[3,2-

d]mupumuaun-4-kapéoxcamug
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Panemuueckyro cmech MOJy4ajlud B COOTBETCTBHUM C METOJUKOI COYETAHUS aMHUAHOMN
cBsa3u, onucaHHon B Ilpumepe 7 W HEOYHMINEHHBIM MaTepual OYHINAIN XUPAJIbHOU
xpomarorpadueti (Komonka: CHIRALPAK IA, 2%25 cm, 5 mxm. ITogsuxnas dasa: A: rekcan/8
mmons/n NH;-MeOH, B: EtOH. Cxopocte noroka: 17 mu/mus; I'paguent: ot 50% B no 50% B
3a 15 munyT; 254/220 HM) C NOJy4YEHHUEM YKa3aHHbIX COCJUHEHUNH CO BPEMEHAMHU yIIep KaHHs
10,547 munyt (Ilpumep 125a) u 14,351 munyt (Ilpumep 125b). AGcomoTHas CTepeOXUMHUs
ITpumepos 125a u 125b He ObL1a MOATBEpIKACHA.

Ipumep 125a: Boinensnu B Buae Genoro tBepaoro Bemecta (14,2 mr, Boixox 9,2%).
KX-MC: [M+H]* 385,25. 'H AIMP (300 MI'y, IMCO-ds) & 12,03 (¢, 1H), 9,03 (c, 1H), 8,95 (x,
J=8,6 I'y, 1H), 8,30 (T, J=1,4 I'y, 1H), 8,05 (1, /=3,0 I'y, 1H), 7,17 (1, J=1,2 ', 1H), 6,75 (mn,
J=3,1, 1,5 T'y, 1H), 4,55 (n, /=4,6 I'y, 1H), 4,08-3,90 (m, 1H), 3,78-3,68 (M, 1H), 3,40-3,20 (m,
3H), 2,20-2,06 (M, 2H), 2,00-1,88 (M, 2H), 1,75-1,60 (M, 2H), 1,38-1,18 (m, 2H), 1,02 (n, J=6,3
I'u, 3H).

Ipumep 125b: Brigensiu B Bune Oenoro tBepaoro Bemectsa (14,9 wmr, Beixox 9,7%).
KX-MC: [M+H]* 385,25. 'H SIMP (300 MI'u, JIMCO-ds) 6 12,03 (c, 1H), 8,94 (c, 1H), 8,87 (x,
J=8,6 T'ny, 1H), 8,20 (1, J=1,4 'y, 1H), 8,00 (1, /=3,1 I'y, 1H), 7,11 (1, J=1,2 'y, 1H), 6,69 (ax,
J=3,1, 1,7 'y, 1H), 4,48 (n, J=4,6 T'y, 1H), 4,01-3,80 (m, 1H), 3,74-3,61 (M, 1H), 3,35-3,16 (M,
3H), 2,06-1,99 (M, 2H), 1,88-1,79 (m, 2H, 2H), 1,70-1,50 (m, 2H), 1,37-1,17 (M, 2H), 1,02 (1, J=6,3
I'n, 3H).

IIpumepsl 126a 7| 126b: N-((1R,4r)-4-((R)-2-ruapoxcu-2,3-

AuMeTUAOyTOKCH)HUKIorekcu)-2-(1H-umuaazon-1-un)-SH-nuppoao|3,2-d|nupumuann-4-

kapookcamuag u N-((1R,4r)-4-((S)-2-ruapoxkcu-2,3-1umMeTua0yToKkcu)uukaorekcu)-2-(1H-

umuaasoa-1-wi)-SH-nupposio|3,2-d|nupumuans-4-kapooxcamua

HG HC
HH N..__‘__?\ HNQ
Ny g SN \TNX o
I
N_ N._=
NH NH

Panemuueckyro cMech mosiydanad B COOTBETCTBHM C METOJUKOW COYETAHUS aMHUIHOM
cBsa3u, onucaHHod B Ilpumepe 7 W HeOYHMINEHHBIM MaTepual OYHINAIN XUPAJIbHOU
xpomatorpadueit (Kononka: CHIRALPAK IA, 2*25 cwm, 5 mxm. [TogeuwxkHas dasza: A: MTBE3/10
mmons/n NH;-MeOH, B: EtOH. Ckopocts notoka: 15 mn/mun; I'paguent: nognepsxanue 50% B

B TeueHne 18 mmuyT; 220/254 HM) C MONyYeHHEM YKa3aHHBIX COCAMHEHUH CO BpEMEHAMH
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ynepxkanust 9,139 munyt (Ilpumep 126a) u 12,689 munyt (Ilpumep 126b). AbcomoTHas
crepeoxumust [Ipumepos 126a u 126b He Obuta mOATBEpIKICHA.

Ilpumep 126a: Brigensiu B Bune Oenoro TBepaoro Bemectsa (9,7 mr, Bbeixoa 4,90%).
XKX-MC: [M+H]" 427,20. '"H IMP (300 MI'y, IMCO-d) & 12,05 (¢, 1H), 8,95 (c, 1H), 8,88 (x,
J=8,6 'y, 1H), 8,22 (¢, 1H), 8,01 (1, J=3,0 'y, 1H), 7,12 (¢, 1H), 6,70 (c, 1H), 3,93-3,91 (m, 2H),
3,31-3,21 (m, 2H), 2,51-2,49 (M, 1H), 2,15-2,01 (m, 2H), 1,96-1,81 (m, 2H), 1,79-1,58 (M, 3H),
1,39-1,19 (m, 2H), 0,99 (¢, 3H), 0,91-0,85 (M, 6H).

Ilpumep 126b: Brinensuin B Buge Oenoro teepmoro Bemectsa (8,1 mr, Bexox 4,09%).
KX-MC: [M+H]" 427,20. 'H IMP (300 MI'y, IMCO-d) & 12,05 (¢, 1H), 8,95 (c, 1H), 8,88 (x,
J=8,6 'y, 1H), 8,22 (¢, 1H), 8,01 (1, J=3,0 I'y, 1H), 7,12 (¢, 1H), 6,70 (c, 1H), 3,93-3,81 (m, 2H),
3,30-3,23 (m, 2H), 2,52-2,45 (M, 1H), 2,12-2,01 (m, 2H), 1,91-1,81 (m, 2H), 1,80-1,54 (M, 3H),
1,38-1,20 (m, 2H), 0,99 (¢, 3H), 0,90-0,85 (M, 6H).

Hpumepsr 127a u 127b: 2-(1H-umuaazon-1-wia)-N-((1R,4r)-4-((R)-3,3,3-Tpudprop-2-

THAPOKCH-2-MeTWINponaHaMmuao)uukaorekcu)-SH-muppoio[3,2-djnupumuann-4-

kapbookcamua u 2-(1H-umugaszon-1-um)-N-((1R,4r)-4-((S)-3,3,3-tpudrop-2-ruapoxcu-2-

MeTWInponaHamMuao)uukaorexkcus)-SH-nuppoJio[3,2-d|nupumuaun-4-kapooxcamu
CF»

N R
L S Hor
N HN 0 HN’Q O
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Panemudeckyro cMech Mmojiydyaniud B COOTBETCTBHM C METOJUKOW COYETAHUS AMHUIHOM
cBsa3y, onucaHHoW B Ilpumepe 7 W HeOYUMINEHHBIM MaTepual OYUILIAIM XUPAJIbHOU
xpomarorpadueti (Kononka: CHIRAL ART Cellulose-SB, 3*25 cm, 5 mxm. [TonBrkHast pasza: A:
rekcan/8 mmonb/1 NH;-MeOH, B: EtOH. Cxopocts motoka: 45 mu/mun; I'paauent: ot 20% B no
20% B 3a 12 munHyT; 220/254 HM) C TOJYYEHHEM YKa3aHHBIX COCJUHEHUH CO BPEMEHAMHU
ynepxkanust 7,90 munyt (Ilpumep 127a) u 10,80 mmmyt (Ilpumep 127b). AbcomoTHas
crepeoxumust [Tpumepos 127a u 127b He Obuta mOATBEpIKIEHA.

Ipumep 127a: Brinensiiu B Buae 6enoro TBepaoro Bemectsa (16,5 mr, Beixon 11%). dKX-
MC: [M+H]" 466,20. 'H SIMP (300 MI i, Mmetanon-dy) 6 8,95 (t, J=1,1 T'u, 1H), 8,23 (1, J=1,4 T,
1H), 7,97 (n, J=3,2 I'u, 1H), 7,13 (ax, J=1,6, 1,0 I'n, 1H), 6,71 (&, J=3,2 I'u, 1H), 4,11-3,97 (M,
1H), 3,84-3,71 (m, 1H), 2,12-1,94 (m, 4H), 1,81-1,63 (M, 2H), 1,58-1,49 (M, SH).

Ipumep 127b: Beinensiu B Bune 6enoro TBepaoro Bemectsa (15,3 mr, Beixon 10%). KX-
MC: [M+H]" 466,20. 'H IMP (300 MI i, metanon-dy) 6 8,95 (t, J=1,1 T'u, 1H), 8,23 (1, J=1,4 T,
1H), 7,97 (n, J=3,2 I'u, 1H), 7,13 (ax, J=1,6, 1,0 I'n, 1H), 6,71 (&, J=3,2 I'n, 1H), 4,11-3,97 (M,
1H), 3,84-3,71 (m, 1H), 2,03-1,90 (m, 4H), 1,72-1,65 (m, 2H), 1,58-1,49 (M, SH).

Hpumepsr 128a wu 128b:  2-(1H-ummuaa3zon-1-ua)-N-((1r,4r)-4-meToxcu-4-

MeTHILUKIorexkcu)-SH-nuppoano|3,2-d|nupumuaun-4-kapo6okcamua u 2-(1H-umugaszoan-
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1-n1)-N-((1s,45)-4-meTokcH-4-MeTHINUKIOTeKCHI)-SH-nuppoio[3,2-d|nupumuaun-4-

KapOokcamujg

Cwmech nuc/TpaHc H30MEPOB MOJY YAl B COOTBETCTBHH C METOUKON COUETAHHUS aMHTHON
CBsI3M, onucaHHOW B IIpumepe 7 M HEOUMINEHHBIM MaTepHasl OYHINAIH OOpaieHHO-(a30BOMH
xpomarorpadueii (Kononka: RediSep Prep C18, 2*15 cm, 5 mxm. I[TonsmwxkHast dasa: A: Boxa, B:
ACN. Ckopoctb noroka: 20 mu/mus; I'paguent: ot 20% B o 85% B 3a 20 munyT; 214/254 um)
C MOJIy4eHHUEM YKa3aHHbIX COeIMHEHHH co BpeMeHamu yaepxkanus 9,4 munyT (IIpumep 128a) u
10,0 munyt (IIpumep 128b). AbGcomoTHas crepeoxumusi Ilpumepos 128a u 128b He Obuta
MOJTBEP:KJEHA.

IIpumep 128a: Brinensiiu B Bune 6enoro teepaoro Beuiectsa (20 mr, Bbixon 18%). KX-
MC: [M+H]" 355,2. 'H SIMP (400 MI'u, IMCO-ds) & 12,05 (yui ¢, 1 H), 8,91 (c, 1 H), 8,81 (ym
n,J=831Tn, 1 H), 8,14-8,21 (M, 1 H), 8,00 (ymz ¢, 1 H), 7,11 (¢, 1 H), 6,69 (n, /=2,93 I'y, 1 H),
3,88-4,00 (m, 1 H), 3,13 (¢, 3 H), 1,65-1,86 (m, 6 H), 1,42-1,59 (m, 2 H), 1,22 (¢, 3 H).

Ipumep 128b: Brinensiu B Bune Oesoro TBepaoro Bemectsa (24 mr, Boixon 22%). KX-
MC: [M+H]" 355,2. 'H SIMP (400 MI'u, IMCO-ds) & 12,00 (yu ¢, 1 H), 8,97 (c, 2 H), 8,19-8,28
(m, 1 H), 7,98 (yw 1, J=3,42 'y, 1 H), 7,09 (c, 1 H), 6,67 (1, /=3,42 T'u, 1 H), 3,84-3,98 (M, 1 H),
3,05-3,19 (m, 3H), 1,76-1,92 (m, 4 H), 1,58 (ywr on, J=9,05, 4,16 'y, 2 H), 1,32-1,45 (m, 2 H),
1,09 (c, 3 H).

Cnenyromue Ilpumepst B Tabmuie 3 mojy4aiu B COOTBETCTBUH CO Crocodamu,

OMUCAaHHBIMU AJ1s peauecTByomux [Ipumepos.

Tabnuua 3.
MMonayueHo B
IIpumep MC COOTBETCTBHH
CrtpykTypa u Ha3BaHHUe
Ne (M+H)* ¢ lIpumepom
Neo
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N-(5-(2-

(IMMETHIAMUHO )3TOKCH ) TUPUAUH-2 -1 )-
2-(1H-umupnazon-1-um)-SH-nuppono[3,2-

d]mupumunun-4-kapObokcamu

393,10

23, Cranus 4

130

CN
N‘H“l HN@/
A A

N
NH

N-(4-tmanodenmn)-2-(1H-umunazon-1-
wn)-SH-tmuppoinol[3,2-dnupumuaun-4-

KapOoKcamuzg

330,10

131

0\/’\0/

N-(3-¢pTop-4-(2-meTokcurTOKCH )P eHmT)-
2-(1H-umunazon-1-un)-SH-muppoio[3,2-

d]mupumunun-4-kapOokcamu

397,10

132

=N = 0~
)
HM

2-(1H-umunazon-1-wmm)-N-(1-
(merokcumerwn)- 1 H-mupazon-4-um)-SH-
nuppoiio[3,2-d|mupumunuH-4-

KapOoKcaMu

339,20
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133

O-\‘Dvﬁ\O/‘\wN\
AES HN

5
Q\/N\“/N\ o

Nz
MNH

N-((1r,4r)-4-(2-(2-
(IMMETUIIAMHUHO)3TOKCH )3TOKCH )LIUKJIOTe
kcmn)-2-(1H-umupazon-1-nn)-5H-
nupposio[3,2-d|mupumunuH-4-

KapOoKcaMuzg

442 30

23, Cranus 4

134

N-(5-xnoprupuaus-2-mn)-2-(1H-
umuaszon-1-un)-SH-nuppono[3,2-

d]mupumunuH-4-kapOoKcaMus

340,00

23, Cranus 4

135

2-(1H-umunazon-1-um)-N-(4-
metuarerparunpo-2H-nupan-4-mn)-5SH-
nupposio[3,2-d|mupumunuH-4-

KapOoKcaMug

327,20

136

o
HM

2-(1H-umunazon-1-mn)-N-((1r,4r)-4-
METOKCHULIMKJIOTEKCHII)THEHO| 3,2~

d]mupumunun-4-kapObokcamu

358,05

23, Cranus 4
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N-(6-xnoprmupunus-3-un)-2-(1H-
uMuaszon-1-un)-SH-nuppono[3,2-

d]mupumunun-4-kapObokcamu

340,00

23, Cranus 4

138

2-(1H-umunazon-1-mm)-N-(nmupuaun-4-
wn)-SH-tmuppoinol[3,2-dnupumuaun-4-

KapOoKcamuzg

306,00

23, Cranus 4

139

N-((1r,4r)-4-(2-rugpokcunponan-2-
win)ukinorekcnn)-2-(1H-umunazon-1-
wn)-SH-muppono[ 3,2-dmupumuann-4-

KapOoKcaMu

369,20

23, Cranus 4

140

N-(2-xnoprupunus-4-un)-2-(1H-
uMuaszon-1-mwn)-SH-nuppono[3,2-

d]mupumunun-4-kapObokcamu

340,00

23, Cranus 4
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141

N-(5-xnopmupunus-3-um)-2-(1H-
uMuaszon-1-un)-SH-nuppono[3,2-

d]mupumunun-4-kapObokcamu

340,00

23, Cranus 4

142

N*’I
Cl

N-(4-xnopnupuans-2-wun)-2-(1H-
umMuaszon-1-un)-SH-nuppono[3,2-

d]mupumunnn-4-kapOokcamun

339,95

23, Cranus 4

143

A
HN/O

2-(1H-umupazon-1-wmm)-N-(1-(2-
MOP(HONTMHOAIETHT ) TUTIEPUTH-4- 11 )-
SH-mmppoino[3,2-d jmupumunus-4-

KapOoKcaMug

439,20

23, Cranus 4

144

N-(6-xnoprmupunus-2-uin)-2-(1H-
uMuas3on-1-wn)-SH-nmuppono[3,2-

d]mupumunun-4-kapObokcamu

340,00

23, Cranus 4
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2-(1H-umupazon-1-wmm)-N-(6-(2-
MOP(OIMHOS TOKCH )TUPUAHH-3-11)-SH-
nupposio[3,2-d|mupumunuH-4-

KapOokcaMmzg

435,10

23, Cranus 4

146
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N

e
NH

N-((1r,4r)-4-(2-(mumeTHIaMUHO)-2-
OKCO3TOKCH )k Iorekcmn)-2-(1H-
umuaszon-1-un)-SH-nuppono[3,2-

d]mupumunnn-4-kapOokcamun

412,15

23, Cranus 4

147

F

F
of
N W
::ﬁ HN
QN \PI]I,\N;(&O
o
NH

N=/
2-(1H-umunazon-1-wmn)-N-((1r,4r)-4-
(Tpudropmermn)ukIorekcun)-7H-

ny puH-6-KapOOKcaMug

380,4

148

N-((1r,4r)-4-nmanouuknorexcun)-2-( 1 H-
uMuaszon-1-mn)-SH-nmuppono[3,2-

d]mupumunun-4-kapObokcamu

336,15

23, Cranus 4
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N-(4,4-nudropunkorexcn)-2-(1H-
umMuAa3on- 1 -mwr)rueHo| 3,2-d |mupumuaus-

4-kapOokcamun

364,10

150

2-(1H-umunaszon- 1-wmn)-N-(mupuMugH-
4-un)-SH-muppomno|[3,2-d jnupumuaun-4-

KapOoKcamuzg

307,05

23, Cranus 4

151

2 O\/\N/
<N l

N-(6-(2-
(IMMETHIAMHHO )3 TOKCH ) TUPUAUH-3 -1 )-
2-(1H-umunazon-1-wn)tueHo[3,2-

d]mupumunun-4-kapOoKcamu

410,20

23, Cranus 4
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o
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N-(4,4-nudropumknorekcn)-2-(1H-
uMua3011- 1 -un)-7H-nmy pun-6-

KapOoKcaMmg

348.4
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153

T

H

2-(1H-umunazon-1-mn)-N-(mupuMuanH-
5-un)-SH-nmupposo[3,2-dmupumunna-4-

KapOokcaMmz

307,00

23, Cranus 4

154

2-(1H-umunazon-1-wmmn)-N-(6-(4-
METHJINHIEpa3nH-1 -ui)nupuaus-3-mn)-
SH-nuppo:no[3,2-d | mupumunus-4-

KapOoKcamuzg

404,15

23, Cranus 4

155

2-(1H-umunazon-1-wmn)-N-((1r,4r)-4-
MopdomrHOIHKIOreKcn)-SH-
nupposio[3,2-d|mupumunuH-4-

KapOoKcaMug

396,20

101
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156

N-(5-xn0p-6-(2-

MOP(OJIMHOI TOKCH )ITUPUINH-3 -1JT)-2-
(1H-umunazon-1-um)-SH-nuppoinol[3,2-

d]mupumunus-4-xkapookcaMun

469,10

157

/Vd/F
Mo HN
NN
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=
NH

N-(2-(4,4-1u TOPLUUKIOT€KCHIT )3T )-2-
(1H-umunazon-1-wn)-SH-muppoio[3,2-

d]mupumunns-4-kapOokcamun

375,05

101, cranus 1

158

(o
N
s

. N

2-(1H-umunazon-1-wmn)-N-(6-(4-
MOP(OTMHONHUITEPUINH- | -HJT)TUpUIUH-3 -
wn)-SH-niuppono[ 3,2-dmupumuann-4-

KapOoKcaMug

474,20

23, Cranus 4

159

N-(4,4-nudropumknorekcn)-5-(1H-
umunaszon-1-mn)-1H-mupasono[4,3-

d|mupumunus-7-kapObokcamu

348,10
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160

5-(1H-umupazon-1-um)-N-((1r,4r)-4-
(Tpudropmermn)uukiorekcun)-1H-
nupaszono(4,3-dmupumuaus-7-

KapOokcaMuy

380,05

161

5-(1H-umunazon-1-um)-N-((1s,4s)-4-
(Tpudropmermn)unkiorekcun)- 1 H-
npaszono[4,3-d | mupumunun-7-

KapOoKcaMu

380,10

162

@

N
=

2-(1H-umunaszon- 1 -u)-N-(u30kca3on-3-
wn)-SH-muppono[ 3,2-dmupumuann-4-

KapOoKcaMug

2963

118

163

poTSS

2-(1H-umunazon-1-wmn)-N-(2-(2-
MeToKCH3THN)-1,2,3,4-
TeTPArnIPON30XUHOIHNH-7-1)-SH-
nuppoiio[3,2-d|mupumunuH-4-

KapOoKcaMm

418,20
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164

2-(1H-umunazon-1-wmm)-N-(1-
¢benmnuknonpornun)-SH-mupponol[3,2-

d]mupumunun-4-kapObokcamu

345,3 HATU

165

/N D\/RO/
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o
NH

2-(1H-umupazon-1-um)-N-(2-(2-
METOKCU3TOKCH ) TUPUMUANH-S5-1i)-5H-
nupposo[3,2-dnupumunus-4-

KapOoKkcamuzg

381,15

118

166

N-(((1r,4r)-4-1MaHOIIMKJIOT€KCHIT )METHII )-
2-(1H-umunazon-1-un)-SH-muppoio[3,2-

d]mupumunun-4-kapOoKcamu

350,20

101, cramms 1

167

N
=
Q,N\]NI/N\ o

P
NH

2-(1H-umunazon-1-wmn)-N-((1r,4r)-4-
(TpudropmeTokcH)KIOreKcu)-SH-
nupposio[3,2-d|mupumunuH-4-

KapOoKcaMm

3953
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N-((1r,4r)-4-propunknorexcun)-2-(1H-
uMuaszon-1-un)-SH-nuppono[3,2-

d]mupumunun-4-kapObokcamu

3292

169

o
N s -*N\/J
@Nwm 1@

2-(1H-umunazon-1-um)-N-((1s,4s)-4-
MopdoIHHOLMKIOreKcr)-SH-
nupposo[3,2-dnupumunuH-4-

KapOoKcamuzg

396,25

101

170

2-(1H-umunazon-1-wmn)-N-((1r,4r)-4-
(MetunmkapOamowt)uukIorekcu)-SH-
nupposio[3,2-d|mupumunuH-4-

KapOoKcaMu

368,20

171

,O..\CFE-
HHM

5-(1H-umupazon-1-um)-N-((1r,4r)-4-
(Tpudropmermn)uukiorekcun)-1H-

nupazono| 3,4-c|nupuans-7-kapOoKcaMu

379,20
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N-(2-ametmn-2-a3abunmkiio[2.2. 1 renran-

5-un)-2-(1H-umunazon-1-mn)-5H-
nuppoiio[3,2-d|nupumunux-4-

KapOoKcaMuz

366,10

173

N-(4,4-mudropuukiorekcun)-2-(1H-
uMHua30J- 1-mn)-6-metun-SH-
nuppoio[3,2-d|nupumuaun-4-

KapOoKcaMu

361,05

101, cramus 1

174

N-((1r,4r)-4-

(ruppoxcumeTun)ukIorekcun)-2-(1H-

uMua3on-1-mwn)-SH-nmuppono[3,2-

d]mupumunun-4-kapObokcamu

341,10

23, Cragus 4
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175

N-((1s,4s)-4-runpokcu-4-
metuiaukiorekcnn)-2-(1 H-umunason-1-
wn)-SH-muppono[ 3,2-dmupumuann-4-

KapOokcaMuzg

3413

176

N-((1r,4r)-4-runpokcu-4-
MeTunuukiorekcmn)-2-( 1 H-umunazon-1-
wn)-SH-tmuppoiol[3,2-dnupumuaun-4-

KapOoKcamuzg

3413

177

N-((1r,4r)-4-rugpOKCULIUKIIOTEKCHIT )-2-
(1H-umupnazon-1-wn)-SH-muppoio[3,2-

d]mupumunun-4-kapOoKcamu

3272

178

O=d
v
O“O

HN

N-((1r,4r)-4-(1,1-
JUOKCHON30THA30NUANH-2-
win)uukinorekcnn)-2-(1H-umunazon-1-
wn)-SH-muppono[ 3,2-dmupumunn-4-

KapOoKcaMu

4303
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2-(1H-umupnazon-1-wmm)-N-(2-(2-
MeToKCHITWN)-1,2,3,4-
TeTPArnIpON30XUHOIUH-0-11)-SH-
nuppoiio[3,2-d|nupumunuH-4-

KapOoKcaMmyg

418,15

180

Ly
N

N-((1r,41)-4-((3,3-

A1 TOPIPOITIIT)AMUHO ) LIUKJIOT€KCHIT )-2-

(1H-nmunasomn-1-mn)-SH-muppono[3,2-

d]mupumunnnn-4-kapOokcamun

404,25

101

181

H

Loy e

N-((1s,4s)-4-((3,3-

AU TOPIPONIIT)aMHHO )LIUKIIOTEKCHIT )-2-

(1H-umunazon-1-wn)-SH-mupporo[3,2-

d]mupumunun-4-kapOoKcamu

404,25

101

182

N-((1r,4r)-4-(2-rugpokcunponan-2-

wn)uukiorekcnn)-5-(1H-umunazon-1-

win)-1H-mupasono[4,3-d | mupumunns-7-

KapOoKcaMu

370,20

118




183

5-(1H-umupazon-1-um)-N-((1r,4r)-4-
MeTokcuIukiIorekcmn)- 1 H-mupasono[4,3-

d]mupumunuH-7-kapOoKcamu

342,05

118

184

N-((1r,4r)-4-(2-rugpokcumnponas-2-
wn)uuknorekcun)-2-(1H-umunazon-1-
wn)-6-metun-SH-tmppono| 3,2-

d]mupumunun-4-kapOokcamu

383,20

101, cranus 1

185
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N-((1r,4r)-4-(LHaHOMETHIT ) IUKJIOTEKCHII )-
2-(1H-umunazon-1-um)-SH-muppoino[3,2-

d]mupumunun-4-kapOokcamu

350,20

186

OH

N::\ HN'U

Son
e

NH

N-((1s,4s)-4-TUapPOKCULIUKIJIOTEKCHIT )-2-
(1H-mmunazon-1-wn)-SH-mupporol[3,2-

d]mupumunun-4-kapObokcamu

3272
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2-(1H-umunazon-1-mn)-N-((1r,4r)-4-(2-
METOKCUTIPOTIaH-2- 1) UKJIoreKcni)-SH-
nuppoiio[3,2-d|mupumunuH-4-

KapOoKkcaMuz

383,2

188

H
Loy
HN

5-(1H-umupnazon-1-mm)-N-((1s,4s)-4-
((3,3,3-
TPpUPTOPIPOIIIT)AMUHO ) IUKJIOTEKCHLIT )-
1H-nupazonol[3,4-c lnupuaun-7-

KapOoKcamug

422,20

115

189

H
N
e
HN

5-(1H-umupnazon-1-um)-N-((1r,4r)-4-
((3,3,3-
TPHU(TOPIIPOIIIT)aMHHO ) IUKIIOT€KCHIT )-
1H-nupazonol[3,4-c |nupuaun-7-

KapOoKcaMug

422,20

115

HMoapoOubiii  cunte3  Ilpumepa  182:

N-((1r,4r)-4-(2-ruapoxkcunponan-2-

uam)uukaorexkcus)-S-(1H-umuaazon-1-umn)-1H-nupaszono|4,3-d|nupumuann-7-kapdokcamuyg
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PactBop 5-(1H-umupazon-1-un)-1H-mupazono[4,3-d [nupumuann-7-kapOOHOBOH
kucinotsl (Int-A4, 350 mr, 1,52 mmons, 1 3kB), 2-((1r,4r)-4-aMUHOLIMKIIOT€KCHIT)ITPOTIaH-2-0J1a
(263 mr, 1,67 mmonb, 1,1 3xB.), HATU (693,8 mr, 1,83 mmons, 1,2 5kB.), AUIIDA (589,5 wr, 4,56
MMOJIb, 3 5kB.) B JIM®A (6 M) nepeMernBaiy Npu KOMHATHOHW TemMmepatype B TeueHue 1 gaca.
ITocne ynmapuBaHMsl MOJ BaKyyMOM HEOUMIIEHHbIH NMpoAykT ouuimanu Ha C18 cunukarene c
H,0/CH;CN ¢ nonyuenuem ykaszanHoro coeaunenusi (105,4 mr, 19%) B Buge 6enoro Teepaoro
Beurecta. JKX-MC: [M+H]* 370,15. 'H SIMP (400 MI'u, IMCO-d6) & 14,25 (c, 1H), 9,08 (c,
1H), 9,06 (c, 1H), 8,52 (c, 1H), 8,26 (c, 1H), 7,17 (c, 1H), 4,11 (¢, 1H), 3,95-3,79 (m, 1H), 1,95-
1,81 (m, 4H), 1,64-1,50 (M, 2H), 1,30-1,11 (M, 3H), 1,08 (c, 6H).

IMoapoOubiii cuntes Ilpumepa 188: S-(1H-ummaazon-1-nm)-N-((1s,4s)-4-((3,3,3-

TpudTOopnponui)amuHo)unkiaorexkcu)-1H-nupaszonol3,4-c|lnupuann-7-kapdoxkcamua u

IIpumep 189: 5-(1H-umupazon-1-ua)-N-((1r,4r)-4-((3,3,3-
TpudTOopnponuI)aMuHo)uukaorexkcua)-1H-nupaszono|3,4-c|nupuaun-7-kapdoxkcamun
H
H

wN~
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th..
HN =\ HN

N

N\ o
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NH  Tlpumep 189
=N

Mpumep 188

Cmaous 1: 5-(1H-umuoaszon-1-un)-N-(4-oxcoyurxnoeexcun)-1 H-nupazonof 3,4-c [nupuoun-
7-Kkapbokcamuo

Pacteop 5-(1H-umupazon-1-wi)-1H-nupazono|3,4-c |nupunus-7-kapOOHOBOH KHUCIOTHI
(500 wmr, 2,18 mmosb, 1 3kB.), AUIIDA (845,8 mr, 6,55 Mmoib, 3 3KB.), 4-aMUHOIIUKJIOTEKCaH-1 -
oH ruapoxyopuna (493,7 mr, 4,36 mmosb, 2 5kB.) 1 HATU (995,3 mr, 2,62 mmons, 1,2 3kB.) B
JIM®A (1,5 m) mepemMemvBaiu NMpu KOMHATHOH Temmepatype B TedeHne | uaca. Cmechb
ynapuBaiu. HeounimeHHbIH MPOAYKT HAHOCWJIM HA KOJIOHKY C CHJIMKArelieM C 3JIFOMPOBAHUEM
nuxjopmeran/metanon (92:8), ¢ mnoaydeHuem 1,5 © yKa3aHHOTO COEAWHEHHUsS B BHUIE
HEOUMIIIEHHOTO KOPHUHEBOro TBepAOro BerecTa. JKX-MC: [M+H]™ 325,10.

Cmaous 2: S5-(1H-umuoaszon-1-un)-N-((1s,4s)-4-((3, 3, 3-
mpugmopnponun)amuno)yuriocexcun)-1H-nupazonof 3,4-c [nupuoun-7-xapboxcamuo u 5-(1H-
umuoason-1-un)-N-((1r,4r)-4-((3, 3, 3-mpugpmopnponun)amuno)yuxnozexcun)- | H-nupazonof 3, 4-
¢ [nupuoun-7-xapooxcamuo.

Pacteop 5-(1H-umupazon-1-um)-N-(4-oxconukiorekcun)- 1 H-nmupazono[3,4-c|nupuans-
7-kapbokcamuna (200 mr, 0,62 mmonb, 1 3kB.), Ti(Oi-Pr), (175,3 mr, 0,62 mmonb, 1 3kB.),
CH;COOH (37,0 mr, 0,62 mmonb, 1 3kB.) u 3,3,3-tpudrtopnponan-1-amuna (139,5 mr, 1,23
MModb, 2 3kB.) B EtOH (5 mur) mepemernmBany nmpyu KOMHATHOM TeMriepatype B TedeHue 1 Jaca.
ITocne 3Toro nmpu koMHaTHOH Temneparype nodasysiimn NaBH;CN (77,5 mr, 1,23 mmods, 2 3KB.).
[Tonyuennsiii pactBop nepemewmnsanu npu 70°C B Teuenne | vaca Ha macisHoi Oane. ITocne

3aBEpLICHUs NIOJy4YEeHHBIN pacTBOp ynapusainu. HeounineHHbIi NpOAYKT HAHOCUIIN HA KOJIOHKY C
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CHITMKAreJieM C 3JIIONpOoBaHueM nuxijiopMmeran/meranon (19:1). HeounineHHbIH MPOAYKT OYHINATN
¢ momotreio Xupanbaoii npenaparusHoit BOXX (Kononka: CHIRALPAK IA, 2x25 cM, 5 MKM.
IMomsmxnast daza: A: rexcan/8 mmons/n NH;-MeOH, Tlonsmxnast ¢asa B: EtOH. Ckopoctb
noroka: 16 mu/mun; I'panuent: 50% B B Teuenme 15 munyT, 254/220 HM) C HOJIy4YeHHEM
yKa3aHHBIX COCIMHEHUI co BpemeHamu yaepxkanus 1,480 munyt (IIpumep 188) u 2,068 munyT
(ITpumep 189).

IIpumep 188: 5-(1H-umupazon-1-mm)-N-((1s,4s)-4-((3,3,3-
TpudToprpon)aMuHo))uuKiIorekcui)- | H-nupazono| 3,4-c|nupuann-7-kapookcamun (17,0 wmr,
BBIXOX 6,5%) BbIIENsIM B Buzie Oenoro TBepaoro Bemecta. JKX-MC: [M+H]" 422,10. 'H SIMP
(300 MI'u, IMCO-d6) 6 13,81 (c, 1H), 8,85 (T, J=3 I'y, 1H), 8,64 (x, J=8,1 I', 1H), 8,34 (1, J=4,9
I'n, 2H), 8,18 (T, J=1,4 'y, 1H), 7,12 (1, J=1,2 I'u, 1H), 4,10 -3,96 (m, 1H), 2,80-2,69 (M, 3H),
2,46-2,34 (M, 2H), 1,99-1,83 (M, 3H), 1,70-1,53 (M, 6H).

IIpumep 189: 5-(1H-umunazomn-1-nm)-N-((1r,4r)-4-((3,3,3-
TpUTOPIPOIIIT)aMUHO )UK IOreK e )- | H-rupasono[ 3,4-c]mupuann-7-kapbokcamun (37,0 wr,
BbIx0n 14,2%) BhImensun B Buae 6eoro Teepaoro semectsa. JKX-MC: [M+H]* 422,10. 'H SIMP
(300 MI', AMCO-d6) & 13,79 (c, 1H), 8,88 (T, J=3,0 I'y, 1H), 8,70 (&, J=8,6 I'y, 1H), 8,33 (x,
J=4,5 T'y, 2H), 8,19 (1, J=1,4 I'y, 1H), 7,12 (1, J=1,2 'y, 1H), 4,01 -3,87 (m, 1H), 2,81-2,70 (m,
2H), 2,48-2,25 (m, 3H), 2,01-1,81 (m, 4H), 1,70-1,52 (m, 2H), 1,24-1,06 (m, 2H).

HOpumep 190: N-(6-(3-(ammernmaamuHo)npon-1-un-1-ua)mupugun-3-uia)-2-(1H-

umuaasoua-1-mi)-SH-nupposo|3,2-d|nupumuaus-4-kapooxcamua

N.-"’
e |~1 # |
Ny HNZ
NN N
.
e
MH

Cmaous l: N-(6-opomnupuoun-3-un)-2-(1 H-umuoason-1-un)-5H-nupponof 3, 2-

d [nupumuoun-4-xapooxcamuo

Pactop 2-(1H-umunazon-1-un)-SH-muppo:o| 3,2-d JnupumunnH-4-kapOOHOBOI KUCIOTHI
(200 wmr, 0,87 mmoub, 1 3kB.), T5P (971,8 mr, 3,05 mmonsb, 3,5 3kB.), JJUTIDA (338,3 wmr, 2,62
MMOJIb, 3 3kB.) u 6-Opommupunun-3-amuna (151 mr, 0,87 mmonb, 1 3kB.) B JAXM (2 wmn)
nepeMenTuBai Py KOMHATHOU TeMriepatype B Teuenue 1 yaca. [Tocie 3aBepiineHus moyd4eHHY O
CMECh yMapuBaJH MOoA BaKyyMoM. HeouHIneHHbIi MPOIYKT HAHOCWIM Ha KOJIOHKY CHJIHKAresisl U
smonposanu JIXM/MeOH (85:15) ¢ nonyuenuem ykazannoro coenuaenus (134 mr, Berxox 40%)
B Buje Oenoro TBepaoro Bemecta. JKX-MC: [M+H]" 384,10.

Cmaous 2: N-(6-(3-(0oumemunamuno)npon-1-un-1-un)nupuoun-3-un)-2-( 1 H-umuoason-1-
un)-5SH-nuppono/3, 2-d [nupumuoun-4-xapboxcamuo

B armocdepe asora pactBop N-(6-Opommnupunus-3-nn)-2-(1H-umunazon-1-nm)-SH-
nuppoiio[3,2-d|mupumunun-4-kapookcamuna (100 mr, 0,26 mmonb, 1 3kB), TOA (0,4 mi, 0,36
MMouib, 1 3kB), Cul (4,9 mr, 0,026 mmonns, 0,1 3kB), Pd(PPh;3),Cl; (18,3 mr, 0,026 mmois, 0,1 3kB)
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u N, N-gumermnmnpon-2-uH- 1 -amuna (64,9 mr, 0,78 Mmmons, 3 5kB) B IMCO (2 min) nepemennBaiu
B TeueHue 1 gaca npu 80 °C. IlonyueHHyr0 cMech ymapuBajiM Moj BakyymoM. HeouuieHHbIH
NPOAYKT HAHOCHUJIM HA KOJIOHKY cuiukarenss u asmoupoBamu JIXM/MeOH (72:28) wu
JOTIOJIHUTENIPHO OYMINAJIM C THoMolibio mnpenapatuBHoil BOXX ¢ momydeHueMm yka3aHHOTO
coenunenusi (12,8 mr, Beixon 13%) B Buae 6enoro TBepnoro semectna. JKX-MC: [M+H]* 387,20.
IH AMP (300 MI'u, AMCO-d6) 6 12,33 (c, 1H), 11,00 (c, 1H), 9,14 (c, 1H), 9,07 (¢, 1H), 8,33
(nm, J=8,6, 2,6 T'u, 2H), 8,09 (n, J=3,1 I'y, 1H), 7,62 (», J=8,5 I'n, 1H), 7,16 (yu, 1H), 6,77 (x,
J=3,1T1, 1H), 3,49 (¢, 2H), 2,26 (c, 6H).

IIpumep 191: S5-(1H-umupazon-1-ua)-N-((1r,4r)-4-((2,2,2-

TpUudTOPITHI)aMHUHO)HKJI0rekcua)-1H-nupaszono[4,3-d|nupumuann-7-kapéoxkcamun

H
HM
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N
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Cmaous l: mpem-oymui ((1r,4r)-4-((2,2,2-
mpughmopamun)amuno)yurio2excun)kapoamam

PactBop mpem-0ytun ((1r,4r)-4-amunouuknorekcun)kapbamara (45 r, 210 mmons, 1
9KB.), 2,2,2-tpudTopatun tpudropmerancynndponara (58,4 r, 252 mmons, 1,2 3kxB.) u JUIIDA
(81,4 1, 629,93 mmonb, 3 3xB) B CH3CN (400 mu) nepememuBanu npu 70°C B TeueHue 2
yacoB.IlonydyeHHyto cMmech ymnapuBaiud mnmox BakyymMoM. OCTaTOK HAHOCHJIM Ha KOJIOHKY
CHJIMKAresjisi € JJIIOMPOBAHUEM I3TUjaueTar/metponerHbii a¢up (23%:77%) ¢ mnojaydeHuem
yKaszaHHOro coenuHenus (62,2 r, Beixon 99,9%) B Bune Oenoro tBepaoro BemecTsa. KX-MC:
[M+H]* 296,17.

Cmaous 2: (1r,4r)-N1-(2,2, 2-mpucpmopsmun)yuxnocexcan-1,4-ouamun oueuopoxiopuo

Pacteop mpem-6ytun ((1r,4r)-4-((2,2,2-TpudTOPITHI)aMHHO ) IUKJIOT€KCHIT)KapOamaTa
(62,2 1, 209,9 mmons, 1 3xB.) B HCI B 1,4-nuokcane (1,0 51, 4 MOJIb/JT) IepeMeTuBai B TeUEHUE
Houn npu 70 °C. Ilocnme 3aBepiieHHs] TMOJYYEHHYH) CMECh YIIAPUBAJIM TIOJ BaKyyMOM.
Heounmennerii mnpoaykr mnpomeBain 500 M EtOAc. Teepable Bemectsa coOupaiu
(bunbTpOBaHNEM C TOJyY€HHEM yKa3aHHOro coenuHenus (55,1 r) B Bume Oenoro TBepaoro
BEIIIECTBA, KOTOPOE HCIOJBb30BAIN B AajbHelmeM Oe3 monoiHHUTe bHOH ouuctku. JKX-MC:
[M+H]* 197,1.

Cmaous 3: 5-(1H-umuoaszon-1-un)-N-((1r,4r)-4-((2,2,2-
mpugpmopsmun)amuno)yurnoeexcun)-1 H-nupazono[4, 3-d [nupumuoun-7-xapooxcamuo

PactBop 5-(1H-umupazon-1-un)-1H-mupazono[4,3-d [nupumuann-7-kapOOHOBOH
kuciotsl (1,0 T, 4,34 mmonb, 1 3kB.), T5P (5,53 1, 50% B sTHnauerare, 17,38 mmonb, 4 3kB.),
JUIIDA (2,25 1, 17,38 mmonb, 4 5kB.) u (1r,4r)-N1-(2,2,2-TpudTopaTiin)uukiorekcas- 1,4-

auamuH aurugpoxiopuza (1,403 r, 5,21 mmons, 1,2 3xB.) B JIM®PA (10 M) nepeMeInnBaiu npu
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KOMHATHOM TemnepaTtype B TedeHue 1 gaca. [locnie 3aBepiueHuns: NoJy4eHHY0 CMECh yIIapuBaJIU
non BakyymMoM. Peakimonnyro cMmech ounmmanu C18 obpamenHo-(ha3oBol xpomartorpadueit ¢
smonpoanneM H,O/CH;CN (62/38). CobOpanHble (pakiuy ynmapuBaid TNOA BAaKyYyMOM JUIS
ynaneaus oonbuieit yactu MeCN. Teepable BemecTsa codnpanu GuUIbTPOBAHUEM C TIOJTYyUYEHHUEM
ykazanHoro coenunenus (1,104 r, 62%) B Bune ceeTyio-kentoro Teepaoro semectsa. KX-MC:
[M+H]" 409,10. 'H AMP (400 MI'u, IMCO-d6) 6 14,23 (¢, 1H), 9,07 (¢, 1H), 9,03 (n, J=6,4 'y,
1H), 8,50 (c, 1H), 8,23 (n, J=1,4 'y, 1H), 7,16 (T, J=1,2 ', 1H), 3,95-3,87 (m, 1H), 3,30-3,25 (M,
2H), 2,53-2,41 (m, 1H), 2,32-2,19 (M, 1H), 2,06-1,97 (m, 2H), 1.93-1,85 (M, 2H), 1,65-1,51 (m,
2H), 1,22-1,08 (m, 2H).

IIpumep 192a u 192b: N-((1S,4r)-4-((S)-1-ruapoxcudITHI)HUKIOreKcu)-S-(1H-
umuaaszoa-1-mi)-1H-nupazono[3,4-cjnupuaun-7-kapéoxkcamug  u  N-((1R,4r)-4-((R)-1-
THAPOKCHITUHN)HUKJIOreKkcu)-S-(1H-umuaason-1-ui)-1H-nupa3zono|3,4-c]nupuaun-7-

KapOokcamug

“OH H

Cmaous 1: smun (1r,4r)-4-(Oudenzunamuno)yurio2excan- 1-kapooxcuiam

PacrBop atun (1r,4r)-4-amuHonukiorekcan-1-kapookcunara (1,75 r, 10,22 mmons, 1
9KB.), (OpommeTmn)oen3ona (3,67 r, 21,46 mmonb, 2,1 3kB.) u K,CO5 (4,24 1, 30,66 MMOJIb, 3 9KB)
B MeCN (50 mu) nepemernBanu npu 80°C B reuenne 1 yaca. [locne 3aBepiueHus peakiHOHHY O
cMmech racwn nodasienuem 100 mut Bogel. [TomyueHnslit pacTBOp skcTparuposanu 3x100 mu
JAXM. Opranuueckue cJIou OOBEAMHSIHM, MPOMBIBAIH COJEBBIM pPACTBOPOM, CYLIMJIM HAx
0e3BOAHBIM CyJb(GaTOM HATPHS M YHAPUBAIM O] BAKyyMOM C TMOJYYEHHEM YKa3aHHOTO
coenunenus (3,43 r, 95%) B Buze xenroro macna. JKX-MC: [M+H]" 352,15.

Cmaous 2: (1r,4r)-4-(Oubensunamuno)yurnocexcan- [-kapoonosas xucioma

PactBop stun (1r,4r)-4-(muben3mnaMuHo )uukIorekcan-1-kapookcunara (3,60 r, 10,24
mMmouib, 1 3xB), NaOH (0,82 r, 20,5 mmoub, 2 3kB), HO (15 mut) 8 MeOH (60 mit) mepemermnunpaiu
IIpU KOMHATHOMN TemnepaType B TeueHue 1 yaca. 3nauenune pH naHHoro pacrsopa 1OBOIUIH 10 6
¢ nomomsto HCI (0,1 monw/x). 3atem TBepAbIe BemecTBa COOMpaty GUIBTPOBAHIEM U CYIINJIH C
NoJlyueHneM ykasaHHoro coenuwnenus (2,7 r, 81,5%) B Buge Oenoro TBepmoro Bemectna. KX-
MC: [M+H]" 324,15.

Cmaous 3: (1r,4r)-4-(0ubensunramuno)-N-memoxcu-N-memunyuxnoeexcan-1-
Kapbokcamuo

PactBop (1r,4r)-4-(nubeH3unaMuHO)UKIIOTeKcaH-1-kapbonosoii kucnotel (1,8 T, 5,57
mmonb, 1 3kB), N, O-gumermnrunpokcunamud ruppoxiopuna (0,54 r, 5,57 mmons, 1 3kB),
JUTIDA (2,16 1, 16,7 mmonb, 3 3xB.) u HATU (2,54 1, 6,68 mmonb, 1,2 3xB.) B JIM®PA (50 mu)
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NepeMeInBaiy NPy KOMHATHOM TeMnepaTtype B TeueHue 1 daca. [locre 3aBepuieHns noiayYeHHbIH
pactBop paszbasisuiu 30 M H,O. Tlonyvennsnii pacteop skctparuposanu 3 % 30 mur EtOAc.
Oprannyeckue cion 0ObEAMHSIHN, TPOMBIBAJIN COJIEBBIM PACTBOPOM, CYIIWIHM HaJ OE€3BOIHBIM
cyabparoM HATpUs W yHAPUBAIM TOA BaKyyMOM. HeouMIeHHbI MPOAYKT OYHINAIN
xpoMartorpadueil Ha CHIMKareye ¢ mojay4eHrueM ykasanHoro coeawaenus (1,22 r, 60%) B Bune
6enoro TBepaoro BemecTa. KX-MC: [M+H]" 367,15.

Cmaous 4: 1-((1r,4r)-4-(Oubensunamuno) yurxno2excun) sman-1-ou.

K pacTBopy (1r,4r)-4-(muber3mnaMuno)-N-MeTOKCH-N-MEeTHIILUKIIOTeKCaH- | -
kapookcamuna (1,22 1, 3,33 wmmomb, 1 3xB.)) B TI'® (20 mu) nobaBmsin  pactBop
opom(merum)maraus B TI'® (1,1 mu, 1,01 ske, 3 M) mpu O °C. IlomyueHHbIl pacTBOp
NepeMeNInBajIi IpM KOMHATHON TeMIiepaType B TedeHue 1 ydaca. PeakunoHHYIO CMech racuiu
nobasnenuem 50 ma NH,Cl (Boxn). ITonyuennsiii pactBop skcrparuposanu 3x50 man EtOAc.
Opranudeckue ciou 00bEIUHSIIHN, CY LN HaJ O€3BOJHBIM CYJIb(ATOM HATPUS U YIIAPUBAIIH MO
BAKyyMOM C TOJy4E€HHEM YyKa3zaHHOro coenuHeHus (823 mr, 76%) B Buae CBETIIO-XKEITOTO
tBepaoro Bemecta. JKX-MC: [M+H]* 322,15.

Cmaous 5: (S)-1-((1r,4S)-4-(0ubensunamuno)yuxnoeexcun)sman-1-on u (R)-1-((1r,4R)-4-
(OubeH3unamuno)yurno2excun)smar-1-oi.

Pacteop 1-((1r,4r)-4-(nubensunamuHo )uukiorekcun)stad-1-ona (800 mr, 2,49 mmons, 1
skB.), NaBH, (282,5 wmr, 7,47 mmonb, 3 5kB.) B MeOH (2 mu1) nepemeninBaiy npu KOMHATHOM
Temmneparype B TedeHue | uaca. PeakumoHHyr cmechb racuiu nobOaBieHneM 30 M BOABI.
[TonyueHHBIH pacTBOP yrmapuBajy moa BakyyMoM. OCTaTOK OUMINAIHN HA KOJIOHKE C CHITHKArejaeM
(arunanerar/merponeitabiii 3¢up, 30:70) ¢ moayueHHEM CMECH YKa3aHHBIX coenuHenwui (735 mr,
91%) B Buae Oenoro TBepaoro Bemectsa. JKX-MC: [M+H]" 324,15.

Cmaousa  6:  (S)-1-((Ir,4S)-4-amunoyurxnocexcun)sman-1-on ~ u  (R)-1-((1r,4R)-4-
AMUHOYUKIO2EKCUT) IMAH-1-011

BrinepsxuBaeMblii B atmocgepe BOZIOpOAA pacTBop (S)-1-((1r,4S)-4-
(mMOEeH3MIIAMITHO ) IMKJIOTEKCHIT )3 TaH- 1 -ona " (R)-1-((1r,4R)-4-
(nubenznmamMuHO )uMKIIoreKcm)stan-1-oma (700 mr, 2,16 mmouns, 1 3kB.) 1 PA(OH),/C (911,7 wmr,
6,49 mmoub, 3 5kB.) B EtOH (20 M) nepeMerivBany npu KOMHATHON TeMIepaType B TeueHue 1
yaca. [locne 3aBepiueHHs] TBepAble BemecTBAa OT(GIIBTPOBBIBATH. PUIBTPAT yHAPUBAIU IOX
BAKyYMOM C TOJIyY€HHEM HEOUHINEHHOH CMEeCH YKa3aHHbBIX coenuHeHuil (246 mr, 79%) B BUIe
CBETJIO-KenToro Teepaoro Bemectsa. JKX-MC: [M+H]" 144,15.

Cmaous 7: N-((18,4r)-4-((S)-1-cuopoxcusmun)yurnozexcun)-5-( 1 H-umuoazon-1-un)-1H-
nupasonof3,4-c [nupuoun-7-kapooxcamuo u N-((1R,4r)-4-((R)-1-euopoxcusmun)yuxiozexcu)-3-
(1 H-umuoazon-1-un)-1H-nupazono[3,4-c [nupuoun-7-xapooxcamuo

PactBop (8)-1-((11,4S)-4-aMUHOLIMKIIOT €KCHIT)3TaH- 1 -on1a u (R)-1-((1r,4R)-4-
aMHUHOLIMKJIOreKcun)aTan-1-oma (100 mr, 0,69 mmonb, 1 3kB.), S-(1H-ummpaszon-1-wum)-1H-
nupasonio|3,4-cnupuann-7-kapoonosoit kucaoTs (160 mr, 0,69 mmons, 1 3kB.), JIUTIDA (270,7
mr, 2,1 mmomb, 3 skB.) u HATU (318,6 wmr, 0,84 mmonb, 1,2 3xB.) B AM®PA (2,0 M)

NepeMeIInBaiy NPy KOMHATHOM TeMnepaTtype B TeueHue 1 qaca. [locre 3aBepuieHns noiayYeHHbI
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pactBop ynapuain. HeounineHHbIl NPOAYKT OYUINAIH oOparneHHo-(ha30BoH xpoMaTorpaduei
¢ H,O/CH;CN (33:67) u pononHuUTeNpHO ouninain npenapatusHoi BOXKX co crnepyrommmu
ycnoBusimu (Kononka: CHIRALPAK IG, 2*25 cwm, 5 mkwm; [Tonemknas @aza A: rekcan: JIXM=3:1
(0,5% 2 monws/n NH3-MeOH), Ilonemxkuas ®aza B: EtOH; Ckopocts moroka: 16 mi/muH,
I'papuent: monnepxanue 50% B B Teuenue 24 munyT; 220/254 um) Bpemena ynepxanus: 15,427
muHyT (IIpumep 192a) u 19,166 munyT (IIpumep 192b). Xupansuas BOXKX: CHIRALPAK IG-
3, 4,650 mMm, 3 MM (I'excan:IXM=3:1)(0,1%/12A):EtOH=50:50. Tlotok =1,0 ma/muH.
Bpewmena ynepsxanus: 2,902 munyT (Ilpumep 192a) u 3,537 munyT (Ilpumep 192b). AGcomoTHast
crepeoxumus [Ipumepa 192a u [Ipumepa 192b He Opina moaTBEpKAEHA.

Ilpumep 192a: (44,1 mr, Beixox 18%) B Buzme Oenoro TBepmoro BemecTa. KX-MC:
[M+H]" 355,05. 'H AMP (300 MI'u, IMCO-d6) 6 13,83 (¢, 1H), 8,93 (¢, 1H), 8,71 (n, J=9,0 I'yy,
1H), 8,36 (1, J=1,2 I'u, 1H), 8,35 (¢, 1H), 8,22 (1, J=1,4 'y, 1H), 7,15 (1, J=1,2 I'y, 1H), 4,33 (x,
J=4,8 I'n, 1H), 3,98-3,85 (M, 1H), 3,39 (», J=6,3 I'y, 1H), 1,94-1,85 (m, 3H), 1,73-1,68 (m, 1H),
1,60-1,52 (m, 2H), 1,18-1,03 (M, 6H).

Ipumep 192b: (48,3 mr, Bbixon 20%) B Buae Oenmoro TBepaoro BemecTBa. JKX-MC:
[M+H]* 355,05. 'H SIMP (300 MI', IMCO-d6) & 13,83 (c, 1H), 8,92 (¢, 1H), 8,71 (n, J=8,6 I'yy,
1H), 8,36 (1, J=1,2 'y, 1H), 8,35 (¢, 1H), 8,22 (1, J=1,4 ', 1H), 7,15 (1, J=1,2 T'y, 1H), 4,34 (7,
J=5,1T'y, 1H), 3,98-3,81 (M, 1H), 3,39 (x, J=6,3 I'y, 1H), 1,95-1,90 (M, 3H), 1,73-1,69 (M, 1H),
1,60-1,50 (M, 2H), 1,25-1,07 (m, 6H).

pumep 193: N-((1r,4r)-4-((2,2-au¢ropnponun)aMuHo )uukaorekcu)-S-(1H-

umuaazosi-1-uwn)-1H-nupazono[3,4-cJnupuann-7-kapéoxkcamua u
IIpumep 194: N-((1s,4s)-4-((2,2-audTopnponui)aMmuHo)uukaorexkcus)-S-(1H-

nMnnason-l-m})_-1H-rmpa30.r10[3,4-c]nnpnnnﬂ-7-1cap60|ccamu;(
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Cmaous 1: mpem-6ymun (4-((2, 2-0oughmopnponun)amuno)yurio2excun)kapoamam

PactBop mpem-6ytun (4-oxconukiorekcuin)kapdbamara (3,0 r, 14,07 mmons, 1 3kB), 2,2-
mudroprnponan-1-amun ruapoxnopuaa (2,0 r, 15,47 mmons, 1,1 3xB), HOAc (845 wmr, 14,07
mmodb, 1 3kB) u Ti(Oi-Pr), (4 T, 14,07 mmone, 1 5xB) B EtOH (20 M) nepemernmuBamu npu 25°C
B Teuenue 1,5 uaca. 3arem mobaemsmu NaBH;CN (1,33 r, 21,1 mmonb, 1,5 3kB) U cMmech
nepememuBann npu 25°C B TeueHue 1 waca. Ilocne 3aBepimieHuss pacTBOP YMapUBAJIH.
HeounmenHeii nponykT ounimanu xpomarorpaduein Ha cunukareie ¢ EtOAc ¢ monydenuem

yKka3aHHOTo coenuHenus (4 T, 97%) B Bune 6enoro Teepaoro Bemectna. XKX-MC: [M+H]*293,20.
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Cmaous 2: N1-(2,2-ougpmopnponun)yuxnozexcan-1,4-ouamun 2uopoxiopuo

Pacteop mpem-Oytun (4-((2,2-mudropnponi)aMuHO)UKIOrekcuia)kapbamara (4 ,
13,68 mmonb, 1 3xB.) B HCI B 1,4-nuokcane (50 mu, 4 MOJIb/JT) nepeMeITuBaIi Mpu KOMHATHOH
Temneparype B TeueHune 1 daca. [Tonmy4ueHHYI0 cMech ynmapuBajIM MOA BAKyYMOM C TOJyYE€HHUEM
ykazaHHoro coenunenus (3 r, 83%) B Bune Genoro TBepaoro Bemectna. XKX-MC: [M+H]* 193,20.

Cmaousa 3: N-((1r,4r)-4-((2,2-oughbmopnponun)amuno)yurnozexcun)-5-( 1 H-umuoazon-1-
un)-1H-nupasono[ 3,4-c [nupuoun-7-xapooxcamuo u N-((1s,4s)-4-((2,2-
oupmopnponun)amuno)yurnozexcun)-5-( 1 H-umuoazon- 1-un)-1 H-nupazono( 3,4-c [nupuoun-7-
Kapbokcamuo

Pacteop N1-(2,2-nudTopnponum)uukiorekcas-1,4-nuamuna (673 mr, 2,54 mmons, 1,1
3kB.), S-(1H-umupazon-1-wn)-1H-nupazono[3,4-c|nupuann-7-kapOoHOBOH KHUCIOTHI (529 wr,
2,31 mmonsb, 1 3kB.), T5P (2,2 1, 50% B sTHnanerare, 6,92 mmons, 3 3kB.), JUIIDA (1,79, 13,85
MMOJb, 6 5kB.) B JIM®PA (5 M) nepemernnBaiy npu KOMHaTHOM TemMnepaType B TeueHue 1 Jaca.
Cwmech ountnanau obpaineHHO-(pa30Boi xpomarorpadueti ¢ smouposanuem H,O/CH;CN (50:50)
U JIOMOJIHUTENIbHO ouninain npenapatuBHoii BOXX co crenyrommmu ycnoBusimu (Kosonka:
XBridge Prep OBD C18, 30x150 mmM, 5 mkwm; [Tonsuxnas @aza A: Boga (10 mmons/n NH,HCO3),
IMoneuwxkHast @aza B: ACN; Ckopoctb motoka: 60 mi/mun; I'panuent: ot 18% B no 48% B 3a 10
MHHYT; 254 HM) C NOJy4€HHEeM yKa3aHHbIX CO€AMHEHUI CO BpeMeHaMH yaepkaHus 8,40 MUHyT
(ITpumep 193) u 9,27 munyt (Ilpumep 194).

Hpumep 193: N-((1r,4r)-4-((2,2-gudroprpomnun )aMmuHo )uukaorekcun )-S-( 1H-umunazon-
1-un)-1H-tupaszonol 3,4-cJnupunun-7-kapookcamuna (118,6 mr, 12,8%) B BUAE CBETIO-3KEITOrO
tBepaoro semecrsa. JKX-MC: [M+H]" 404,25. 'H AMP (300 MI'u, IMCO-d6) 6 13,81 (c, 1H),
8,90 (c, 1H), 8,70 (m, J=8,7 I', 1H), 8,35 (1, J=4,2 I'u, 2H), 8,20 (¢, 1H), 7,14 (c, 1H), 4,00-3,80
(M, 1H), 2,91 (T, J=14,1 T'u 2H), 2,42-2,38 (m, 1H), 2,12-1,89 (m, 2H), 1,88 -1,80 (M, 3H), 1,70-
1,50 (m, SH), 1,22 -1,10 (m, 2H).

Ipumep 194: N-((1s,45)-4-((2,2-gudroprpomnu)aMuHO )uukiorekcu )-5-(1H-

umunazon-1-wn)-1H-mupasono[ 3,4-c|mupunun-7-kapookcamun (80,9 mr, 8,8%) B BHIe CBETJIO-
senToro Tepaoro semecrsa. JKX-MC: [M+H]™ 404,25. 'H AMP (300 MI', JIMCO-d6) & 13,84
(c, 1H), 8,86 (c, 1H), 8,68 (n, J=8,4 I'u, 1H), 8,35 (n, J=4,8 T'u, 2H), 8,18 (c, 1H), 7,14 (c, 1H),
4,10-3,92 (m, 1H), 3,00-2,83 (M, 2H), 2,80-2,70 (m, 1H), 2,00-1,72 (m, 2H), 1,67-1,50 (M, 9H).
IIpumep 195: N-((1r,4r)-4-((2,2-au¢ropaTuia)amuHo)uukaorexcus)-S-(1H-

umuaasoa-1-mi)-1H-nupazono[3,4-clnupuaun-7-kapdokcamua
|_

|.-"’
MH
__N'

Cmaous 1: mpem-6ymun ((Ir,4r)-4-((2, 2-oupmopsmun)amuno)yuxiocexcun) kapoamam

Pacteop mpem-6ytun ((1r,4r)-4-amuHoumkinorekcun)kapbamara (41,5 r, 193,65 mmons, 1
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3kB.), 1,1-mudrop-2-fiomsrana (37,2 r, 193,65 mmons, 1 3xB.) 1 K,CO5 (53,53 1, 387,29 mmonb, 2
5kB) B auerorutpuie (40 mu) nepemermbany npu 80°C B Teuenue 16 yacos. [Tocne 3aBepiueHus
TBEPIbIE BEINECTBA OTQPMIBTPOBBIBANIHM, a (uubTpaT ynapuBanu. HeouuIneHHBIH NPOOYKT
OUMINAIH XpoMaTorpadueil Ha CHUIMKareje C 3JIOUPOBAHHEM STHIALETAT/IETPOJIEHHBIH 3pHup
(1:1) ¢ monyuenuem ykazanHoro coenuaenus (22,89 r, 43%) B Bune Oenoro TBEpIOro BELIECTBA.
KX-MC: [M+H]* 279,05.

Cmaous 2: (1r,4r)-N1-(2,2-oupmopsmun)yurnocexcan-1,4-ouamun oucuopoxiopuo

Pacteop mpem-6yTun ((1r,4r)-4-((2,2-nud TopsTHin)aMuHO )UMKIOreKcH )kapbamarta (28,9
r, 103,83 mmonb, 1 5kB.) B HCl/nuokcane (40 my, 4 MoJb/i1) nmepemMemiuBaiyn mpu KOMHATHOMN
temneparype B TeueHue 20 dyacoB. Ilocrme 3aBepiieHus TBepAble BEIIECTBA COOMpPAIH
(¢unbTpOBaHNEM U CyCNEHIUpOBAIX B 20 MJI 3THIIALlETaTa. 3aTeM TBEp/bIe BELIeCTBa coOUpanu
(GuUIbTPOBAaHNEM M CYIIMJIM C TOJYYEHHEM HEOYMIIEHHOTO YKa3aHHOro coexuHeHus (23,9 T,
BbIXO[) B BUze Oenoro TBepaoro Bemecrsa. KX-MC: [M+H]" 179,10.

Cmaouss  3:  N-((1r,4r)-4-((2,2-0oucpmopsmun)amuno)yurnoeexcun)-5-( 1 H-umuoazon-1-
un)-1H-nupasono[ 3,4-c [nupuoun-7-xapooxcamuo

PactBop 5-(1H-umupnazon-1-wn)-1H-nupazono|3,4-c|nupunus-7-kapOOHOBONH KHUCIOTHI
(121, 52,36 mmons, 1 3xB), HATU (19,9 1, 52,36 mmoisb, 1 3kB.), JIUIIDA (27,07 r, 209,43 MMonb,
4 5kB.) u (1r,4r)-N1-(2,2-mudpTopatun)uukiorekcas-1,4-nuamuna (10,26 r, 57,59 mmons, 1,1
5kB.) B IM®PA (120 mu) nepemernnBaiy mpu KOMHATHOH TeMmmepatype B TedeHue SO MHUHYT.
ITocne 3aBepiueHHsI peakHOHHYI0 cMech nodasisuin k 600 mu Bomnoro pactBopa NaHCO;.
Teepablie BeuecTBa coOupanu GUIBTPOBAHUEM U CYCIIEHAUPOBAIH B SO MJT aLIETOHUTPHUIIA. 3aTeM
TBEpIbIe BElLIeCTBA cOOMpau (HIBTPOBAHMEM M CYIIWIA B TEYU C MOJYYEHHEM YKa3aHHOTO
coenunenus (10,47 r, 51%) B Bune Genoro tBepaoro semectsa. JKX-MC: [M+H]" 390,15. 'H
SAMP (300 MI'n, AIMCO-dg) 6 13,83 (c, 1H), 8,90(s, 1H), 8,72 (n, J=8,7 I'u, 1H), 8,34 (n, J=3,8
I'n, 2H), 8,20 (1, J=1,4 I'u, 1H), 7,13 (¢, 1H), 5,96 (T, J/=45,1 I'u, 1H), 3,90-3,82 (m, 1H), 2,97-
2,86 (M, 2H), 2,49-2,39 (m, 1H), 1,98-1,84 (M, SH), 1,65-1,53 (m, 2H), 1,24-1,04 (m, 2H).

pumep 196: 5-(1H-umuaazon-1-uia)-N-((1r,4r)-4-(2-MeTOKCHITOKCH ) IUKJIOT € KCHJT)-
2-meTna-2H-nupa3zodio|3,4-c]nupuann-7-kapéokcamug u

Hpumep 197: 5-(1H-umuaazon-1-ui)-N-((1r,4r)-4-(2-MeTOKCHITOKCH ) IUKJTOT € KCHJT)-

1-meTui-1H-nupasono|3,4-clnupugun-7-kapéoxkcamua

0
Nz WA TN AT
O O O _\\o\/\o/
Mty < O
| H N

1 AN ;N H
N N—
\
Mpumep 196 Mpumep 197

Cmaous 1: 5-(1H-umuoazon-1-un)-2-memun-2H-nupazono[ 3,4-c [nupuoun-7-xapoonosas
Kucioma u 5-(1H-umuoaszon-1-un)-1-memun- 1 H-nupazonof 3,4-c [nupuoun-7-xapbonoeas

Kuciaomad.
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K pactBopy stun 5-(1H-umunazon-1-mn)-1H-nupasono[3,4-cnupuaun-7-kapObokcunara
(643 wr, 2,5 Mmoo, 1 3kB.) B AM®A (5 mi) npu 0°C nobasnsimm NaH (60% mac./mac.) (150 wmr,
3,75 mmonb, 1,5 3xB.). IlonydeHHblli pacTBOp mepemMemnBaiu B TedeHne 20 MUHYT. 3arem
nobasisny Honmertad (355 mr, 2,50 mmonb, 1 3kB) u cmech nepemernnBain npu 0°C B reuenne 1
gaca. 3aTteM B cMech nobasisumn pactBop NaOH (120 mr, 3,00 mmonb, 1,2 5kB) B 2 MJI BOJIBL
Cwmecp nepemernrBanu B Teuenue 30 MuHyT. 3ateM 3HaueHue pH naHHOrO pacTBopa TOBOAMIU A0
5 ¢ momorsro HCI (2 monw/n). Ionyuennsrii pactop pasdasisuiu 30 M TI'®. Teepasle BernecTsa
or¢unbTpoBbIBANIM W ¢unbTpar ynapuBanu. Ilpomykt oummanu obOparneHHO-(pa3z0BOH
xpomatorpadueit ¢ smoupoBanuemM H,O/MeCN (30:70) ¢ monydeHHEM CMeCH YyKa3aHHBIX
coenunenuii (320 mr, 53%) B Buae kopuuHeBoro TBepaoro semectsa. XKX-MC: [M+H]" 243,05.

Cmaoua 2: S5-(1H-umuoazon-1-un)-N-((1r,4r)-4-(2-memokcusmoxcu) yuxio2excu)-2-
memun-2H-nupasonof3,4-c [nupuoun-7-kapooxcamuo u 5-(1H-umuoazon-1-un)-N-((1r,4r)-4-(2-
MeMOKCUIMOoKcu)yukaocexcu)-1-memun-1 H-nupasono( 3,4-c [nupuoun-7-xapooxcamuo

PactBop cmecu kucnor co Cragum 1 (290 mr, 1,19 mmoms, 1 skB.), (1r,4r)-4-(2-
METOKCHATOKCH )IHKJIoreKcan-1-amuna (Int-B1, 248 mr, 1,43 mmons, 1,2 sxB), JIUIIDA (460,0
mr, 3,56 mmonb, 3 5kB) u T3P (2,34 1, 3,58 mmonb, 3 3kB, 50% B EA) B JIM®PA (2 ™M)
nepeMelnBaIi Npyu KOMHATHOM TeMmepatrype B TedeHue 1,5 4yacoB. HeouuineHHbI NpomyKT
ouninagn ooOpameHHO-(a3oBoii xpomatorpadueit ¢ smoupoBanuem H,O/CH;CN (70:30) u
AOMOJHUTENbHO OuMInamu mnpenapatuBHod BOXKX co crnepyromumu ycnosusimu (KosoHka:
XBridge Prep OBD C18, 30x150 mm, 5 mxwm; [Tonsuxnas @aza A: Boga (10 mmons/n NH,HCO;),
IMonsmxnast @aza B: ACN; Cxopocts noroka: 60 mu/mun; I'paguent: ot 12% B no 33% B 3a 7
MUHYT, 254 HM) BpeMeHa yaepkanusi: 7,90 munyT (Ilpumep 197) u 9,15 munyT (Ilpumep 196).

Hpumep 196: 5-(1H-umunazon-1-mn)-N-((1r,4r)-4-(2-MeTOKCUI TOKCH ) LIUKIJIOTEKCHIT)-2-
metui-2H-nupasonol 3,4-cnupunun-7-kapbokcamun (60,5 mr, 12,7%) B BUIE CBETIO-KEITOrO
tBepaoro semecrsa. JKX-MC: [M+H]* 399,20. 'H AMP (300 MI'y, IMCO-d6) & 8,80 (xa, J=8,1
I'n, 1H), 8,62 (T, J=1,1 'y, 1H), 8,34 (c, 1H), 8,24 (¢, 1H), 8,03 (¢, 1H), 7,12 (1, J=1,2 'y, 1H),
4,23 (c, 3H), 3,92-3,78 (m, 1H), 3,53 (mn, J=5,9, 3,7 I'u, 2H), 3,41 (an, J=5,9, 3,7 I'y, 2H), 3,27-
3,20 (M, 4H), 2,12-1,89 (m, 4H), 1,60-1,41 (m, 2H), 1,36-1,18 (M, 2H).

Hpumep 197: 5-(1H-umunazon-1-mn)-N-((1r,4r)-4-(2-MeTOKCUI TOKCH ) LIUKIJIOTEKCHIT)- 1 -
metmi-1 H-nupasonol 3,4-c|nupunun-7-kapbokcamun (38,8 mr, 8,2%) B BHIOE CBETIIO-KEITOrO
tBepaoro Bemecrsa. JKX-MC: [M+H]* 399,20. 'H SIMP (300 MI'y, JIMCO-d6) 6 8,70 (c, 1H),
8,63 (¢, 1H), 8,59 (&, J=9,0 I'y, 1H) 8,19 (c, 1H), 8,01 (1, J=1,4 I'u, 1H), 7,11 (T, J=1,2 I'y, 1H),
4,30 (c, 3H), 3,92-3,73 (M, 1H), 3,53 (an, J=5,9, 3,7 I'u, 2H), 3,42 (an, J=5,9, 3,7 I'y, 2H), 3,27-
3,21 (M, 4H), 2,09-1,85 (M, 4H), 1,58-1,40 (M, 2H), 1,37-1,19 (m, 2H).

IIpumep 198: 5-(1H-umupazon-1-mwia)-N-((1r,4r)-4-(2-

MEeTOKCHITOKCH )IIUKJIOTeKCHJI)THeHO[2,3-c|mupuaun-7-kapdokcamus
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Cmaous 1: 3-(yuanomemun)muoghen-2-xapbonosasn kucioma

PactBop 3-6pomruoden-2-kapdbonosoii kucaotsel (38,0 r, 183,54 mmons, 1 3kB.), 3-0kco-
3-penunmponanaurpuna (37,3 r, 256,96 mmons, 1,4 sxB.), EtONa (31,22 r, 458,85 mmoinb, 2,5
3kB.) 1 Cu(OAc), (6,67 1, 36,71 mmons, 0,2 5xB) B EtOH (800 M) nepemernuBanu npu 30°C B
teueHne 14 dacos. Ilocne 3aBepiieHust TBepabie BemecTBa OT(PMIbTPOBBIBAIN. [loaydeHHYIO
cMech ynapusaiu u pacteopsuid B S00 mut H,O. 3nauenue pH ganHOro pacrsopa 1OBOAWIN 10 5
¢ nomombio HCI (3 monw/m). TBepasie BemiectBa OTGUIBTPOBBIBAIU. PUIBTPAT yHapUBalu U
HAHOCHJIM Ha KOJIOHKY CHJIMKarejsi CO CMEChbI0 AuXJopMmeTan/meraHon (4:1) ¢ moaydeHuem
ykazaHHoro coenuHenus (17 r, 55%) B Bune >xenroro tBepaoro Bemectsa. KX-MC: [M+H]"
168,00.

Cmaous 2:5, 7-oubpommuenof2, 3-c [nupuoun

Pacteop PBr; (37,1 mun) memnenno pobGasnsiim B JJM®PA (3,50 mu) nmpu 0°C mpu
nepememinBaHud. K 3TOMy HECKOJNbKMMH NOpUMsAMH A00aBsuy 3-(umaHomeTwn)THodeH-2-
kapOoHOBYI0 KUCHOTY (5,6 T, 33,5 MMoOIIB, 1 5kB.) pu 0 °C. TlonyueHHBIH pacTBOP MepeMeIInBaIIHI
npu 120°C B TeyeHue 3 4acoB. PeakIIMOHHYIO CMeCh OXJIaKIAH 1O KOMHATHON TeMITepaTyphl C
MIOMOIIBIO BOASIHON OaHM CO JIBIOM. 3aT€M PEaKLHOHHYI) CMECh BBUIMBAIM B JICASHYIO BOAY.
Teepabie BemecTBa cobupanu GuiIbTpoBaHHEM. TBepaOe BEIIEeCTBO CYIIWIH C MOJY4YEHHEM
ykazaHHoro coenunenus (4,2 r, 43%) B Bume »xenroro tBepaoro Bemectsa. XKX-MC: [M+H]*
291,80, 293,80, 295,80.

Cmaous 3: 5-6pom-7-(1-smoxcusunun)muenof2, 3-c [nupuoun

PactBop 5,7-mubpomrreno|2,3-clnupuanna (4,86 r, 16,59 mmons, 1 3xB), Pd(PPh;),Cl,
(116,4 mr, 0,17 mmons, 0,01 5kB) u TpuOyTII( 1 -3TOKCHITeHIIT)cTaHHAaHA (5991 mr, 16,59 MmO,
1 5xB) B IM®A (60 M) nepemenmnBanu npu 75°C B TeueHue 2 4acoB B atMochepe N,. 3arem
PEaKIMOHHYK CMeCh Traciin Ao0aBlIeHHEM HachlleHHOro BoxHoro pactsopa KF. Tepneie
BemiecTBa oTdbTpoBbBaH. [TonyueHHBIH pacTBOp 3KcTparupoBaiu 3 X 200 M1 sTHIaneTara,
CyuImiid Haj Oe3BOAHBIM Cyib(aroM HaTpus U ynapuBaiu. OCTaTOK HAHOCHJIM Ha KOJIOHKY
CUJIMKAreJIsl U 3JIFOUPOBAIN dTHIALETaT/eTponieiinbiii 3¢up (2:98) ¢ momyueHneM yKa3aHHOTO
coenunenwus (3,1 r, 66%) B Buze *xenroro Teepaoro Bemecrsa. JKX-MC: [M+H]" 283,90, 285,85.

Cmaous 4: 7-(1-smokcueunun)-5-(1 H-umuoason-1-un)muernof2,3-c [nupuoun

PactBop 5-6pom-7-(1-3ToKcusTeHn)TeHo| 2,3-cmupunnaa (3,10 r, 10,91 mmons, 1 5kB),
umunaszona (2228 wmr, 32,73 mmons, 3 3kB), Pdy(dba);. CHCl; (1129 wmr, 1,09 mmons, 0,1 3kB.),
tBuXPhos (463,6 mr, 1,09 mmons, 0,1 3xB.) u K5PO, (4631,2 wmr, 21,82 MMoIb, 2 5KB.) B TOJIyOJIe
(80 mu). mepememmBanu npu 110°C B Teuenune 3 yacoB B atmMocepe N,. TBeparie BemecTsa

or¢unsTpoBbiBasd. [lonydennyo cMech ynapusanu. OCTaTOK HAHOCHIIN Ha KOJIOHKY CHITMKAresist
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U 3JTIOUPOBAJIH STHJIAIeTaT/IeTpoJieitHbIi 3¢up (4:1) ¢ monydeHnem ykazanHoro coennnenus (1,8
r, 61%) B Buze xxenaroro Tepaoro Bemectsa. XKX-MC: [M+H]™ 272,08.

Cmaous 5: smun 5-(1 H-umuoaszon-1-un)muenof2, 3-c [nupuoun-7-kapboxcuiam

K pacrBopy 7-(1-atoxcuBmamn)-5-(1H-umunazon-1-un)rueno[2,3-c|oupuauna (1,8 T,
6,63 mmoub, 1 3xB.) B quokcane (100 mim) m H,O (100 mur) HECKOMBKUMU MOPLHSIMH 100ABISLITN
NalO, (2837,8 mr, 13,27 mmonb, 2 5kB) ipu 10 °C. K 3TOMy HECKOJNBKUMH MOPLUSMH JOOABIISIH
KMnOy (524,2 wr, 3,32 mmons, 0,5 3kB) npu 10 °C. ITonyueHHBIH pacTBOp NepeMEIINBAIN TIPH
10°C B Teuenue 1 yaca Ha BOAsiHOHN OaHe cO JibgoM. TBepnble BemecTBa OT(HHIBTPOBBIBAIM.
Ilonyuennsili pactBop OkcTparupoBanu 3 x 100 My 3Tunanerara; OpraHMYeCKHE CJIOU
Oo0BeUHsIIN, CYLIHIIN Hal O€3BOAHBIM CyJb(paToM HaTpus U ynapusanu. OCTaTOK HAHOCHIJIN Ha
KOJIOHKY cunukarens ¢ smoupoBanueM JIXM/MeOH (95:5) ¢ mnonyueHneM yka3aHHOTO
coenuHenus (650 mr, 36%) B Buze xenroro TBepaoro semectsa. XKX-MC: [M+H]™ 274,06.

Cmaous 6: 5-(1H-umuoaszon-1-un)muenof2,3-c [nupuoun-7-kapbonosas kucioma

K pactBopy atun 5-(1H umunazon-1-un)rueno|2,3-c Jnupunus-7-kapookcunara (650 mr,
2,38 mmodb, 1 5kB.) B MeOH (30 mi) u H,O (6,0 mun) nobasnsiiu NaOH (475,6 mr, 11,89 mmonb,
5 5KB.) M pEaKIMOHHYIO CMECh NepeMeIInBaIi IPU KOMHATHOI TeMneparype B TeueHune | vaca.
ITonyuenHyto cmech ynapusanu. 3HaueHue pH naHHOro pacTBopa JOBOAMIM IO 5 C IMOMOLIBIO
HCI (12 monb/n). Teepasie BeecTBa coOupanu GuibTpoBaHHEM. TBepAOe BEIIECTBO CYIIMIIH C
NOJIyYeHUEM YKa3aHHOTO coennHeHus (275 mr, 47%) B BUE *KenToro TBepaoro semiectsa. JKX-
MC: [M+H]" 246,03.

Cmaous 7: S-(1H-umuoaszon-1-un)-N-((1r,4r)-4-(2-
Memoxcusmoxcu)yuriozexcu)muenof 2, 3-c [nupuoun-7-kapooxcamuo

PactBop 5-(1H-umunazon-1-un)treno[2,3-c|nupuans-7-kapOonoBoit kucaotsl (100 mr,
0,41 mmonb, 1 5kB.), (1r,4r)-4-(2-MeTOKCUITOKCH )UUKIIOTeKcaH- | -amuna (70,6 mr, 0,41 mMonb, 1
3kB.), JUIIDA (158,1 wmr, 1,22 mmons, 3 3kB.) 1 HATU (186,04 mr, 0,49 mmonb, 1,2 3kB.) B
JIM®A (3,0 mi) mepeMelmiMBalM TpPU KOMHATHOH TemrepaType B TedeHue 1,5 waca.
HeounmmenHplii npoaykT ovMIianyd oOparmeHHO-(a30Bo XxpoMaTtorpadueil ¢ 3JIF0UPOBAHUEM
MeCN/H,O (38/62) ¢ monyueHuem ykazaHHoro coenunenus (99,7 r, 60%). XKX-MC: [M+H]"
401,20. 'H AIMP (300 MTI', IMCO-d6) ¢: 6 8,98 (c, 1H), 8,80 (un, /=8,7 T';, 1H), 8,45 (m, ¢, 1H),
8,27 (mn, J=9,3, 3,5 I'u, 2H), 7,57 (n, J=5,5 T'u, 1H), 7,16 (¢, 1H), 3,90-3,88 (M, 1H), 3,60-3,51
(M, 2H), 3,48-3,39 (m, 2H), 3,31-3,26 (M, 4H), 2,12-2,06 (m, 2H), 1,92-1,81 (M, 2H) 1,75-1,52 (m,
2H), 1,35-1,1 (m, 2H).

IIpumep 199: 5-(1H-umuaazon-1-ua)-N-((1r,4r)-4-(2-(meTnnamuHo)-2-

okcodTHI)uuKIorekcui)-1H-nupaszono|3,4-c|nupuaun-7-kapéoxcamug

,ONIHK
0
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Cmaousa 1: smun 2-((1r,4r)-4-(5-(1 H-umuoazon-1-un)-1H-nupazono[ 3,4-c [nupuoun-7-
KapOOKCamMuoo)yukio2eKcu)ayemam

PactBop S-(umunazon-1-wmn)-1H-nupasonol3,4-cnupunun-7-kapOboHOBO# KUCIOTHI (229
mr, 1 mmons, 1 3xB.), HATU (569,9 mr, 1,5 mmons, 1,5 3kB.), IUIIDA (387,4 mr, 3 Mmmodb, 3 5KB.)
u 3tun 2-[(1r,4r)-4-amMmuHOLMKIIOTeKCHIT |atieTaT ruapoxyaopuaa (243,7 mr, 1,1 mmons, 1,1 5kB.) B
JAM®A (3,0 mu1) mepeMeInnBajiyi Mpu KOMHATHON TeMIIEpaType B TeueHue 2 yacos. IlomydeHHbIH
pactBop paszbasisuin 50 mu H,O. Ilonyuennsiii pactBop skctparupoBanu 3 x 50 mi EtOAc,
cymmin Hajx Oe3BOAHBIM CyJib(AaTOM HATPUS M YNAPHBAJIU IOJ BAaKyyMOM C MOJYy4YEHHEM
ykazaHHoro coenuHenus (240 mr, 61%) B Bune xentoro TBepaoro Bemectsa. KX-MC: [M+H]*
397,19.

Cmaous 2: 2-((1r,4r)-4-(5-(1 H-umuoazon- 1-un)-1 H-nupazono/ 3,4-c [nupuoun-7-
KapOOKCamMuoo)yuka02eKcul)yKCyCHas KUCIoma

Pacteop ostun  2-((1r,4r)-4-(5-(1H-umunason-1-um)- 1 H-nupazono|3,4-c|nupuans-7-
kapbokcamuo)uukiorekcun)amerara (240 mr, 0,61 mmons, 1 3kB.), NaOH (72,6 mr, 1,82 Mmoub,
3 5xB.), H,O (2,0 mu1, 111,02 mmonsb, 183,4 5kB.) B TT'® (2,0 Mu1) nepemMeruBaiu mpyu KOMHATHOMN
Temmneparype B TeueHue 2 uacoB. IlomyueHHyH cMech ymapuBaiu mnoj BakyymMoMm. Cmech
pazbaBinsiin 5 mu Bonbl. 3HaueHue pH manHOro pactsopa mosomwmu 10 5 ¢ momoursio HCI (2
moJib/in). TBepabie BemecTBa coOMpanu GUILTPOBAHUEM C TOJTYyYEHHUEM YKA3aHHOTO COSTMHEHUS
(231 Mr) B BHAE CBETJIO-XKENTOTO TBEPAOrO BELIECTBA, KOTOPOE HCIIONB30BAIM jainee Oe3
nononHuTeabHOoN ouucTku. XKX-MC: [M+H]" 369,16.

Cmaous 3: 5-(1H-umuoaszon-1-un)-N-((1r,4r)-4-(2-(memuramuno)-2-
okcosmun)yurnoeexcun)- 1 H-nupazono/ 3,4-c [nupuoun-7-xapboxcamuo

PactBop 2-((1r,4r)-4-(5-(1H-umunazon- 1-un)- 1 H-nupazomnol 3,4-c [ nupuaun-7-
KapOOKCAMUIIO )IUKIIOTeKCHI )yKCy CHOM KucoThl (100 mr, 0,27 mmons, 1 3kB.), HATU (154,8 wmr,
0,41 mmonb, 1,5 skB.), JUITDA (140,3 mr, 1,09 MMob, 4 5KB.) 1 METAaHAMHUH THIPOXJIOPHIA
(20,16 wmr, 0,3 mmoub, 1,1 3xB.) B IM®PA (3 Mi1) nmepeMernnBaiu Npu KOMHATHOW TEMIIEpaType B
tedeHue 1,5 daca. IlomyueHHyro cmech ymapuBaiu moj BakyymMoM. OCTaTOK HaHOCWIM Ha
KOJIOHKY ¢ oOpamenHoit daszoit ¢ HyO/ACN (65:35). HeounineHHbIN MPOAYKT AOMOJHUTETBHO
ounmnanu npenapatusHoii BOXX co cnenyromumu ycnosusmu (Kononka: XSelect CSH Prep
C18 OBD, 19%150 mmM, 5 mkwm; [ogsuxknast @aza A: Boga (10 mmons/n NH,HCOs), ITonsuskHas
daza B: ACN; ckopoctb noroka: 60 mi/mus; I'panuent: ot 18% B no 48% B 3a 10 munyT; 254
HM) C MOJIyuYe€HHEeM yKa3aHHOro coenuHenus (25,3 mr, 24%) B Buae 0e0ro TBEpAOro BELIECTBA.
KX-MC: [M+H]" 382,20. 1H AMP (400 MI'y, IMCO-d6) 6 13,83 (c, 1H), 8,93 (c, 1H), 8,74 (x,
J=6,6 T'u, 1H), 8,36 (1, J=3,6 'y, 2H), 8,22 (¢, 1H), 7,74 (n, J=3,3 'y, 1H), 7,15 (¢, 1H), 3,98-3,82
(M, 1H), 2,58 (¢, 3H), 2,00 (m, J=5,1 ', 2H), 1,88-1,80 (m, 2H), 1,80-1,66 (M, 3H), 1,64-1,52 (M,
2H), 1,18-0,98 (M, 2H).

Cnenyromue Ilpumepst B Tadaume 4 mojydann B COOTBETCTBHH CO CrOcoOamw,
OMMCaHHBIMHU T IpeAmecTByomux [Ipumepos.

Tabnuua 4
IIpumep CTpykTypa U Ha3BaHHe Hoayueno B | ZKX-MC
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Ne coorBercTBu | (M+H)*
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N-((1r,4r)-4-(2-(aumeTHIaMIHO)-2-

OKCO3TOKCH )uukJorekcun)-5-( 1 H-umunazon- 1-wmn)-

1H-nmmpazono[3,4-c|nupuans-7-kapOokcamMus
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5-(1H-umupazomn-1-ni)-N-(6-(2-(mupponuaus-1-
WIT)3TOKCH )T puanH-3-ui)- 1 H-mupasono[ 3,4-

¢ lnupuanH-7-kapOoKkcaMua

419,10

204

F
: F
SN
HN

N-((1r,4r)-4-(3,3-nudpTopazerunun-1-
wn)uknorekcun)-2-(1H-umunazon-1-mm)-5H-

nuppodo[3,2-dnupumunun-4-kapbokcamun

101

402,10

205

N-(4-uunanodenmn)-5-(1H-umunazon-1-un)-1H-

npa3ono|3,4-c|nupuanH-7-kapOokcaMun

330,05

206

P
T N

N. =
NH
=N
N-((1r,4r)-4-(2,2-1upTOP3TUIAMHUHO ) LIUKJIOT €K CHII ) -
5-(1H-umupazon-1-un)-1H-mmpaszono[4,3-

d]mupumunuH-7-kapObokcamu

101

391,20




2072

N-((18,4r)-4-((S)-2-
T'UIPOKCUIPOTIOKCH )uuKJorekcun)-5-(1H-ummunazon-

1-mn)-1H-nmpasono[3,4-cJnupunus-7-kapOookcaMus

118

385,25

2082

OH

IOe
HN

N-((1R,4r)-4-((R)-2-
T'MAPOKCUIIPONIOKCH ) IIMKJIorekcni)-5-( 1 H-umunazon-

1-un)-1H-nmpazono[ 3,4-cJnupunus-7-kapOokcaMun

118

385,25

209

N-((1r,4r)-4-(aueramMmugomeTm ) uukiorekce )-5-( 1 H-
umunaszon-1-wn)-1H-mupasono[3,4-cmupunus-7-

KapOoKcaMu

114

382,25

210

O"“K“
HH

M

et

s

N-((1r,4r)-4-(2-ruppokcunponan-2-
win)ukiorekcnn)-2-(1H-umunason-1-umyrueHo[ 3,2-

d]mupumunuH-4-kapObokcamu

101 cragus 1

386,15
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211

Lm
HH

N‘-,

ey

Yy

MH

2-(1H-umunazon-1-wmn)-N-(uzouHnonus-5-ui)-SH-

npposo|3,2-d jmupumuaua-4-kapbokcamun

346,10

212

O R
AN,
'®

—

NH

N-((1r,4r)-4-(4-unmanod enokcu )uknorekcmn)-2-(1H-
umuaasod-1-mn)-SH-mppoino[3,2-dnupumunun-4-

KapOoKcamuz

428,10

213

2-(1H-umunazon-1-mn)-N-((1r,4r)-4-
(MeTuncy b onmwt)unkiaorekcun)-SH-mappoio[3,2-

d]mupumunuH-4-kapObokcamu

389,05

214

e

ot
HN

N )
LN

N-((1r,4r)-4-(unanomerokcu)ukiorekcui )-S-( 1 H-
umuaaszo-1-mn)-1H-nmupazono[4,3-d |mupumunus-7-

KapOoKcaMuz

104

367,10




215

N-((1r,4r)-4-(unanomerokcu)ukiorekcun)-S-( 1 H-
umunaso-1-mn)-1H-mupasono| 3,4-c|mupunun-7-

kapOokcaMuz

104

366,10

216

N
|-|r~1’O he
0

2-(1H-umunaszon-1-mn)-N-((1r,4r)-4-(okceran-3-
WJIAMUHO )IMKIIorekcn)-SH-muppono[3,2-

d]mupumunnH-4-kapOokcamug

115

382,20

217

O
R
R

5-(1H-umupazon-1-mwr)-N-((1r,4r)-4-
(metunkapbamown)uukiorekcun)- | H-mupaszonol[3,4-

¢ |nupunuH-7-kapOokcamua

368,20

218

|
o
N
H

5-(1H-umupnazon-1-um)-N-((1r,4r)-4-(metnn(2,2,2-
TpU(TOPITHIT)aMUHO ) IKIIOTeKCHIT)- | H-

npaszono|3,4-c|nupuanH-7-kapOokcaMun

101

422,20
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N-((1r,4r)-4-(unanomerw ) ukorekcmwn)-5-(1H-
umunasoi-1-mn)-1H-mupasono| 3,4-c|mupunun-7-

kapOokcaMuz

350,20

220

N
5

2-(1H-umunazon-1-um)-N-((1r,4r)-4-(2,2,2-
TpU(PTOPI TUIAMHUHO)LIUKJIOT €KCHIT ) THEHO[ 3,2~

d]mupumunnH-4-kapOokcamug

101

425,15

221

H F

SO

X, LN N
SN

N._=
S

N-((1r,4r)-4-(2,2-1upTOPITUIAMUHO ) LIUKJIOT €K CHII )-
2-(1H-umunazon-1-un)rueno| 3,2-d jnupumuann-4-

KkapOoKcaMuz

101

407,15

222

N ~LF
HN,O \/\'|:/
0

2-(1H-umupazon-1-wmm)-N-((1r,4r)-4-((3,3,3-
TPHU(TOPIIPONIIT)aAMHHO ) IUKJIOT€KCHII) THEHO[ 3,2~

d]mupumunuH-4-kapObokcamu

101

439,10
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N-(6-(2-(anMeTHIaAMHUHO)3TOKCH ) TUPUAUH-3 -1IT)-5-
(1H-umupazon-1-nun)-1H-nupaszono[ 3,4-clnupunus-

7-kapbokcamun

23 Cramus 4

393,20

224

5-(1H-umupazon- 1-un)-N-(6-(nunepazus-1-
wn)nupuans-3-mn)- 1 H-nupasonol 3,4-cnupuaun-7-

kapOoKcamuz

390,20

225

N-((1r,4r)-4-(runpoxcumeTti ) ukaorekcun)-5-(1H-
umunazon-1-wn)-1H-mupasono[ 3,4-cmupunun-7-

KkapOoKcaMuz

118

341,20

226

N-((1s,4s)-4-runpokcu-4-metwaukiorexcn)-5-(1H-
umunazon-1-wn)-1H-mupazono|3,4-c]mupuann-7-

kapOoKcaMuz

118

341,20




227

N-((1r,4r)-4-(3,3-nudTopazernaun-1-
wn)uknorekcun)-5-(1H-umunazon-1-nm)-1H-

npaszono|3,4-c|nupunnH-7-kapOokcaMun

115

402,20

228

OH

N-((1r,4r)-4-(1-
TUJIPOKCULIMKJIONpOI ) ukiorekcun)-5-(1H-
umunason-1-mn)-1H-nupasono[3,4-cnupuaun-7-

kapOoKcamuz

3672

229

5-(1H-umupazon- 1-mm)-N-(6-
(Tpudropmermn)mupunun-3-wmn)- 1 H-nmapazosno| 3,4-

¢ lnupunuH-7-kapOokcamMua

374,05

230

QDJNOO]

MNH

N-(6-(2-(2-okca-6-a3acnupo[3.3 JrenTan-6-
WIT)3TOKCH )TUpUAUH-3-11)-5-(1H-umupnazon-1-nm)-

1H-nmmpazono|3,4-c|nupuans-7-kapOokcaMun

447,10




231

5-(1H-umupazon-1-nm)-N-(6-(2,2,2-
TpudropsTOKCH)IMpUIUH-3-1)- | H-nmupazono|3,4-

¢ |nupunun-7-kapbokcamun

118

404,15

232

F

F
e

N-((1r,4r)-4-(3,3-au¢propnupponuaus-1-
win)uukiorekcun)-5-(1H-umunazon-1-um)-1H-

npa3ono| 3,4-c|nupunnH-7-kapOokcamMun

115

416,25

233

H
N
o'a
HN
O

5-(1H-umupazon-1-um)-N-((1r,4r)-4-(okceran-3-
WIaMuHO )iukiiorekcmn)- 1 H-mupasono[ 3,4-

¢ lnupunuH-7-kapOokcamMua

382,15

234

CF3

T

5-(1H-umunazon-1-mn)-N-((1r,4r)-4-(3-

(Tpudropmermn)azetTnaun- 1 -um)unkiaorekcrn)- 1 H-

115

434,20
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npaszono| 3,4-c|nupuanH-7-kapOokcaMun

235

F
Nk
HN’Q F

N-((1r,4r)-4-((2,2-
augTopnponi)aMuHo )uukiiorekcui)-2-( 1 H-
umunason-1-mn)-SH-nuppono[ 3,2-dmupumunn-4-

KapOokcaMuz

101

404,15

236

,—:I-NH
HN

5-(1H-umunazon-1-un)-N-(uzounnnonus-5-mn)- 1 H-

npa3ono| 3,4-cnupunuH-7-kapOokcamMun

346,20

237

4]

N-(2-anernnuzonnnonuH-5-un)-5-(1H-umunazon-1-

388,05

238

win)-1H-mupazono[3,4-c]nupuaun-7-kapObokcamun
N
S n

-‘EGH
HN'(:I
m—* %

o
NH
=N

N-((1r,4r)-4-(1-
THIPOKCUIMKJIOTPOIIN ) UKJIorekcn)-5-(1H-
umuaazof- 1-mn)-1H-nmupazono[4,3-d |mupumunus-7-

KapOoKcaMuz

368,15
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239

5-(1H-umupazon-1-nm)-N-((1s,4s)-4-metnn-4-((2,2,2-

TpU(TOPITHIT)aMUHO ) LIUKIIOTeKCcHT)- | H-

npasoo| 3,4-c|nupunuH-7-kapObokcamumg

101 cragus 1

422,20

240

5-(1H-umupnazon-1-un)-N-((1r,4r)-4-metun-4-((2,2,2-
TPUPTOPITHIT)aMHHO )LIKJIOTeKC I )- | H-

npa3onio| 3,4-c|nupunuH-7-kapOokcamMun

101 cramus 1

422,20

241

CF,
T

)

5-(1H-umunpazon-1-wn)-N-((1r,4r)-4-(3-
(Tpudropmermin)azetTuaun- 1 -min)uukiaorekcui)- 1 H-

nupasosno[4,3-d jnupumunuH-7-kapbokcaMun

435,20

242

Q

5-(1H-umupazon-1-mm)-N-((1r,4r)-4-
(metunkapbamonn)uukiorekcun )- 1 H-mupa3zono[4,3-

d]mupumunuH-7-kapbokcamun

101 cragus 1

369,25




243

N-((1r,4r)-4-(aueramMmugomeTwn ) uukiorekcrn)-5-( 1 H-
umnaasod-1-mn)-1H-nmupasono[4,3-d Jnupumuaun-7-

kapOokcaMuz

114

383,10

244

Nk
T
N HN

NN
Dt

N. =

NH
=N
N-((1r,4r)-4-((2,2-
audroprponi)aMuHO ) uuKIorekcu)-S-(1H-

umuas3on-1-un)-1H-nupasono[4,3-d jnupumunun-7-

KapOOKcaMu

101 cramus 1

405,10

245

N= 5
3! N~ _CFH
| ]

N-(3,3-mudropnponn)-5-(1H-umunazon-1-wmn)-1H-

307,00

246

nrpas3ono| 3,4-c|nupunnH-7-kapOokcaMun
Nz

5]\)<F
’OM
HM
%,N M

WI/H (]

M.

N-((1r,4r)-4-((2,2-
augTopIponI)aMuHO )ukiorekcui)-2-( 1 H-
umunaszon-1-wi)rueHo| 3,2-d jmupumuauH-4-

kapOoKcaMuz

421,10
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247

5-(1H-umupazon-1-um)-N-((1s,4s)-4-metnn-4-((2,2,2-

TpuTOPITHIT)aMUHO ) LIUKIIOTeKCc T )- | H-

npaszono|3,4-c|nupunnH-7-kapOokcamMun

101 cragus 1

422,20

248

Ne o ,AVCFs
%:TL N /O
\lf =z
N
H
=N
5-(1H-umunazon-1-um)-N-((1r,4r)-4-(metnn(2,2,2-
TpUPTOPITHIT)aMHHO )LUKJIOTeKC I )- | H-

nnpasodol4,3-dmupumunus-7-kapbokcamun

101

423,20

249

T
HN

5-(1H-umupazon-1-mm)-N-((1r,4r)-4-(3,3,3-
TpudTOpIPONOKCH )IHKIoreKcu)- | H-mupasono[3,4-

¢ |nupunuH-7-kapOokcamua

423,10

250

HN'O\H/\IF:

5-(1H-umupazon-1-mm)-N-((1r,4r)-4-(((2,2,2-
TPU(TOPITHIT)aMUHO )METHIT )IMKIIOTeKC I )- 1 H-

nrpa3zono|3,4-c|nupunnH-7-kapOokcaMun

101 cragus 1

42225
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vCF3

251 101 cragusa 1 | 409,20

5-(1H-umupnazon-1-um)-N-((1s,4s)-4-(2,2,2-
TpudTOpITOKCH )IMKIOoreKcH)- 1 H-nupasono[3,4-

¢ |nupunun-7-kapbokcamun

’QJ‘OVCFE
HN

252 101 cranus 1 409,20

5-(1H-umunazon-1-mm)-N-((1r,4r)-4-(2,2,2-
TpuTOpITOKCH )UK IIOreKCcr)- | H-nupazono[ 3,4-

c]mupunnH-7-kapOokcaMun

N
’OI“ %\
HN

253 7 418,15

N-((1r,4r)-4-((1, 1-gudrop-2-meTrnnponan-2-
wi1)aMuHO )uukiorekcun)-S-(1H-umunazon-1-wmn)-1H-

npa3ono| 3,4-c|nupunnH-7-kapOokcaMun

H F
L Ko
HN

254 7 418,20

N-((1s,4s)-4-((1,1-gudTop-2-MeTunnponan-2-
WIT)aMHHO )uukJorekcwn)-S-(1H-umunazon-1-wmn)-1H-

npazono|3,4-c|nupunnH-7-kapOokcaMun

IMonpobuas nadopmanms ° xupanbroit ounctke. Kononka: CHIRALPAK 1D, 2#25 cm, 5
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mkM. [Topemxknas ®@asza A: rekcan:JIXM=3:1 (10 mmons/n NH3;-MeOH), ITonemxkuas ®aza B:
EtOH; Ckopocts motoka: 20 mu/muH. ['paguent: ot 40% B no 40% B B Tedenue 24 MUHYyT;
254/220 am. Bpemena ynepxanus: 11,805 munyT (Ilpumep 207) u 19,743 munyt (Ilpumep 208).
AbcomotHas crepeoxumusi [Ipumepa 207 u I[Ipumepa 208 He Obuta moaTBEpKACHA.

HoapoOubiii  cuntes  Ilpumepa  210:  N-((1r,4r)-4-(2-ruapoxcunponas-2-

nanuukaorexkcut)-2-(1H-umuaazon-1-un)tueno|3,2-dnupumuans-4-kapooxkcamun

%H
N HN’O
@\JN;

PactBop 2-(1H-umunason- 1-mn)tueno| 3,2-d |mupumunms-4-kapOoHOBOH KUCIOTHI (98 M,
0,39 mmous, 1 3kB.), AUIIDA (205,7 mr, 1,59 mmonnb, 4 3kB.), T3P (506,5 mr, 1,59 mmons, 4 5kB.)
u 2-((1r,4r)-4-amuHOIMKIOreKCHI)IponaH-2-oina (93,9 mr, 0,59 mmous, 1,5 5kB.) B IM®A (5 mi)
nepeMelnBai NpU KOMHATHOW Temmeparype B TedeHue 1 wyaca.llocne ynapusanus mnop
BAKyyMOM HeouHIneHHbI mponykT ouumanu C18 obpamenHo-}azoBoit xpomarorpadueii ¢
smoupoBanueM H,O/CH;CN (9:11) ¢ monyyeHneM yka3aHHOTO coenuHeHusi (89,5 mr, BbIXOA
58,3%) B Bune ceposaroro TBepaoro Bemectsa. JKX-MC: [M+H]* 386,15. 'H SIMP (400 MI'y,
JIMCO-d6) 6 9,12 (n, J=10,8 I'y, 1H), 9,09 (¢, 1H), 8,71 (n, J=5,6 T'y, 1H), 8,29 (¢, 1H), 7,67 (n,
J=5,6 'y, 1H), 7,19 (c, 1H), 4,08 (¢, 1H), 3,95-3,80 (m, 1H), 1,98-1,85 (M, 4H), 1,71-1,50 (m, 2H),
1,30-1,18 (m, 3H), 1,16 (¢, 6H).

IMoapoOHbIii CHHTE3 IIpumepa 221: N-((1r,4r)-4-(2,2-
augTopITHAAMUHHO)UHKIOrekcu)-2-(1H-umuaazon-1-un)rueno|3,2-d|nupumugun-4-

Kapookcamujg
P
= 2 F
Q‘:«N N
= M

Cmaousa 1: 2-(1H-umuoaszon-1-un)-N-(4-oxcoyurnoeexcun)muenof3, 2-d [nupumuoun-4-
Kapobokcamuo

Pacteop 2-(1H-umunazon-1-mn)tueno|3,2-dmupumunia-4-kapOoHOBOH KUCIOTHI (246
mr, 0,99 mmons, 1 3xB.), JJIUTIDA (387 mr, 2,99 mmonsb, 3 5kB.), T3P (1,90 1, 3,00 MMounb, 3 3KB,
50% wmac./mac. B EtOAc), 4-amuHoumkiorekcanoH rugpoxsopuna (179,0 mr, 1,19 mmons, 1,2
5kB.) U IM®A (4 mu) mepeMernMBail NMPU KOMHATHOW TeMmmeparype B TedeHue 1,5 4acos.
ITonyuennslii pactBop racwin 50 M1 BOABI M 3KCTparuposaju stwianeratoM (3 x 50 wmu).
Opranmyeckne cnou oObenuHsuM, cyumian Hagy NapSO; W ymapuBaiw NpH TOHMKEHHOM

naBieHnd. HeouuIneHHBI NPONYKT OYHINaiu oOpaieHHO-(pa30Boi xpomaTtorpaduein ¢
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smonposanneM H,O/CH;CN (62:38) ¢ monyueHHeM YKa3aHHOTO COefMHEeHUs (222 Mr, BBIXOA
65,1%) B Bune kopuuHeBOro Tepaoro BemecTra. JKX-MC: [M+H]" 342,09.

Cmaoua  2:  N-((Ir,4r)-4-(2, 2-0ougpmopsmunamuno)yurnozexcun)-2-( 1 H-umuoason-1-
un)muerHo

[3,2-d [nupumuoun-4-xapooxcamuo

Pactop 2-(1H-umunnazomn-1-nm)-N-(4-okcorukiaorekc i) tueHo[ 3,2-d |mupumunns

-4-xap6okcamuna (85,0 mr, 0,25 mmous, 1 3kB.), Ti(O'Pr), (71,0 mr, 0,25 Mmmonb, 1 3kB.),
HOAc (7,50 mr, 0,13 mmons, 0,5 3xB.), 2,2-nudropsTanamuna (60,6 mr, 0,75 MMoub, 3 3KB.) U
EtOH (3 M) nepemernnBany npu KOMHaTHOU Temmiepatype B Teuerue 1,0 gaca. ITocne 3Toro npu
koMHaTHOU Temneparype nobasmsmu NaBH;CN (31,5 wmr, 0,50 mmomb, 2 3kB.). Ilocne
3aBepLICHHUs MOJyYeHHbIN pacTBOp ynapuBaid. HeounimeHHsli NpoayKT OYHIany oOpameHHo-
¢azosoit xpomarorpadueii ¢ smouposarnuem H,O/CH;CN (60:40) 1 AONOJHUTETBHO OYUIIANN C
nomotpio npenaparusHoit BOXXX co cnenyromumu yenosusimu: (Kosonka: XBridge Prep OBD
C18, 30x150 mm, Smkm. ITonwxHas dasza A: Boxa (10 mmons/n NH,HCO;), IoasukHast dasza
B: ACN. Cxkopoctb noroka: 60 mu/muH. I'paguent: ot 32% B 1o 62% B 3a 10 munyT; 254 HM;
Bpems yaepkanus 9,40 MUHYT) ¢ IOJTyueHHeM yka3zaHHOro coenunenus (15,3 mr, Beixox 15,2%)
B Buze Oenoro TBepaoro semectsa. JKX-MC: [M+H]™ 407,15. 'H AMP (300 MI'y, Mertanon-d4)
89,05 (t, J=1,1 'y, 1H), 8,54 (n, J=5,6 I'u, 1H), 8,29 (1, J=1,5 I'u, 1H), 7,60 (x, J=5,6 I'u, 1H),
7,18 (an, J=1,6, 1,0 ', 1H), 5,90 (T, J=57,0 I'ny 1H), 4,07-3,90 (m, 1H), 3,00 (tx, J=15,5, 4,3 T'y,
2H), 2,62-2,50 (m, 1H), 2,14-2,01 (m, 4H), 1,72-1,58 (m, 2H), 1,38-1,20 (m, 2H).

Hoapo6ubiii Cunres Ilpumepa 222: 2-(1H-ummupaszon-1-wia)-N-((1r,4r)-4-((3,3,3-

TPUGTOPNPONILT)AMHUHO)IHKJIOTeKCHI)THEeHO|3,2-d|mupumuann-4-kapookcamuy

Ly
HN

O

i

S

_—

Cmaousa 1: 2-(1H-umuoaszon-1-un)-N-(4-oxcoyurnoeexcun)muenof3, 2-d [nupumuoun-4-
Kapookcamuo

Pacteop 2-(1H-umunazon-1-mn)tueno|3,2-dmupumunia-4-kapOoHOBOH KUCIOTHI (267
mr, 1,08 mmonb, 1 3kB.), 4-aMuHOLMKIIOTEKCAH-1-0H runpoxiopuna (194,7 mr, 1,30 mmons, 1,2
3kB.), T3P (2,07 r, 50% B s3Tunanerare, 6,51 mmosb, 6 3kB.) u JIUTIDA (420,4 wmr, 3,25 Mmmons, 3
5kB.) B JAM®PA (5 M) mepemeumrnBaiu NMpH KOMHATHOW TeMmmeparype B TeueHue | daca.
[TonyueHHslii pacTBOp ymapuBanu. HeouuimeHHbIH NPOAYKT ouMnanu oOpameHHO-(a30Boi
xpomarorpadueii ¢ smouposanuem H,O/CH;CN (70:30) ¢ moy4eHHeM YKa3aHHOTO COeTMHEHUS
(160 wmr, Bbxox 43,2%) B BUAE CBETJIO-KeNTOr0 TBepaoro Bemectra. KX-MC: [M+H]* 342,10.

Cmaous 2: 2-(1H-umuoason-1-un)-N-((1r,4r)-4-((3,3, 3-
mpugpmopnponun)amuno)yuriozexcun)muenof 3, 2-d [nupumuoun-4-xapooxcamuo

PactBop 2-(1H-numunazon-1-uim)-N-(4-okcounknorekcun)tueHo| 3,2-d [nupumuann-4-
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kapbokcammna (120 mr, 0,35 mmons, 1 3kB.), 3,3,3-Tpudrtopnponan-1-amuna (119,3 mr, 1,06
MMouib, 3 3kB.), HOAc (21,1 wmr, 0,35 mmois, 1 3kB.), u Ti(Oi-Pr), (99,9 mr, 0,35 mmonb, 1 3kB.)
B EtOH (7 mu) nepememmBany nmpu KOMHATHOH TemmepaTtype B TedeHne | daca. [locne sToro
nobasysimn NaBH;CN (33,1 wmr, 0,53 mmomns, 1,5 5KB.) U MONy4eHHBIH pacTBOP NMEpEeMEIINBAIN
IIpU KOMHATHOW Temmepatype B TedueHue | yaca. Ilocne 3aBepiieHus MOJyd4eHHBIH PacTBOP
ynapuBaid. Heo4YHINEeHHBI MPOAYKT OYHINadu oOpareHHO-(a3oBoil xpomMartorpaduein ¢
smoupoBanneM H,O/CH;CN (48:52) u 1ONOJHUTENIbHO OYHINATIH C MOMOLIBIO MPernapaTHBHON
BOXX co cnenyromumu ycnosusimu: (Komonka: YMC-Actus Triart C18 30*250 mm, SMkwM.
IMopsmxnast @aza A: Boma (10 mmons/n NHHCO;), Togsmxnaas ®aza B: ACN; Ckopoctb
noroka: 60 mu/muH. I'paguent: ot 42% B nmo 58% B 3a 8 munyt, 254/220 HM; Bpems
yaep:kaHus=5,88 MUHYT) ¢ MOJTy4eHHeM yka3aHHOro coenunenus (40,8 mr, Bbxon 26,5%) B BUne
6enoro Teepuoro Bemectsa. JKX-MC: [M+H]* 439,10. 'H SIMP (300 MI', IMCO-d6) & 9,13 (z,
J=9,0 'y, 1H), 9,09 (¢, 1H), 8,71 (n, J=5,4 I'y, 1H), 8,29 (1, J=2,7 'y, 1H), 7,67 (1, J=5,7 'y, 1H),
7,18 (T, J=0,9 I'y, 1H), 4,02-3,80 (M, 1H), 2,80-2,70 (m, 2H), 2,48- 2,23 (M, 3H), 2,02-1,96 (M,
2H), 1,95-1,81 (m, 2H), 1,70-1,50 (m, 2H), 1,22-1,05 (m, 2H).

Ioapo6HbIi Cunre3 IIpumepa 235: N-((1r,4r)-4-((2,2-
AudTOopnponuI)aMuHO)UHKIOTeKcH)-2-(1H-umunaszon-1-umn)-SH-nuppono[3,2-

d|nupumuann-4-kapéoxkcamun

PactBop 2-(1H-umunazon-1-mn)-N-(4-okcouuknorekcun)-SH-nuppono[ 3,2-
dJmupumunun-4-kapobokcamuna (129,6 wmr, 0,40 wmmonb, 1 53kB.), 2,2-mudTop-1-amuH
rugpoxyopuna (78,9 mr, 0,59 mmons, 1,5 3xB.), HOAc (24,0 mr, 0,40 mmons, 1 3kB.) u Ti(Oi-Pr),
(113,6 wmr, 0,40 mmonb, 1 3xB.) B EtOH (6 M) nepemernivBain npyu KOMHATHOH TeMIepaType B
teyeHue 2 yacoB. 3atem aobasisuin NaBH;CN (50,2 mr, 0,79 mmoib, 2 3KB.) U NepeMeNInBaIU
IIpU KOMHATHOM Temneparype B TedueHue 1 wdaca. Ilocne ynapuBaHuss noj BaKyyMOM
HeouyHIeHHbIH mpoaykT ouniany C18 obpammenHo-¢pa3oBoii xpoMaTorpadueii ¢ 3IF0UPOBAHIEM
H,0/ CH;CN (27:23) u DONMONHUTENPHO OYHMINAIM C MOMOINbK mpenapatuBHOH BOXX co
cnenyrormmnmu yeiaousamu (Komonka: YMC-Actus Triart C18 20%250 mwm, 5 mxwm. TlonsuskHas
®asza A: Bonma (10 mmons/n NH,HCO;), IMopsmknas ®aza B: ACN; Ckopocts motoka: 60
mir/muH, ['paguent: ot 30% B mo 60% B 3a 10 MmunyT; 254 HM) C MOJy4YeHHEM yKa3aHHOTO
COEIMHEHHUs1 co BpeMeHeM yaepykanust 9,20 munyTt (38,9 mr, Beixox 24,1%) B BHme Oemnoro
tBepaoro Bemecra. JKX-MC: [M+H]* 404,15. 'H SIMP (400 MI', JIMCO-d6) 6 8,97 (c, 1H),
8,92 (n,J=8,8 ', 1H), 8,23 (1, J=1,4 'y, 1H), 8,02 (m, J =2,8 I'y, 1H), 7,12 (c, 1H), 6,70 (z, J=3,2
I'n, 1H), 3,98-3,85 (M, 1H), 3,34 (n, J=9,2 I'y, 1H), 2,90 (T, J=14 I'y, 2H), 2,48-2,40 (m, 1H), 2,02-
1,93 (m, 2H), 1,92-1,82 (M, 2H), 1,68-1,58 (M, 4H), 1,55 (¢, 1H), 1,21-1,09 (M, 2H).
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IMoapoOHbIi Cunres IIpumepa 244: N-((1r,4r)-4-((2,2-
audTopnponui)amMmuHo)uukaorexkcus)-S-(1H-umuaazon-1-un)-1H-nupasono[4,3-

d]mupumuaun-7-kapéoxkcamug

o
IS
HN

PactBop 5-(1H-umupazon-1-nn)-1H-mupaszono[4,3-d [nupumuann-7-kapOoHOBOMH
kucaotel (700 mr, 3,04 mmonb, 1 skB.), JUITDA (1179,1 mr, 9,12 mmonsb, 3 3kB.), N1-(2,2-
audroprnponun)uukiorekcan-1,4-nuamud  ruapoxsnopuaa (802,8 wmr, 3,04 mmons, 1 3kB.) u
HATU (1387,5 wmr, 3,65 mmoub, 1,2 5kB.) B IM®A (5 mu). [TonyueHHbIH pacTBOp NepeMenInBaiu
npu 25°C B Teuenue 2 uacoB. Peakiuro racumu 20 mi Boabl. TBepable BelnecTBa coOupaiu
¢unpTpoBanrieM. HeounieHHblii npoaykT ouninanu obpameHHo-(pa30Boi xpomarorpadueii ¢
smouposanuem HyO/CH;CN (6/4) ¢ monyuennem ykazanHoro coenunenus (70,2 mr, Bbixon 6,4%)
B Bue Genoro Teepaoro Bemectsa. JKX-MC: [M+H]" 405,20. 'H IMP (300 MI'y, IMCO-dg) &
14,25 (c, 1H) 9,15- 9,01 (m, 2H), 8,52 (¢, 1H), 8,26 (1, J=1,4 'y, 1H), 7,17 (¢, 1H), 4,01-3,83 (M,
1H), 2,92 (T, J=14,1 'y, 2H), 2,48-2,39 (m, 1H), 2,06-1,85 (M, 4H), 1,71-1,51 (m, SH), 1,29-1,06
(M, 2H).

IIpumep 25S: N-((1r,4r)-4-(3,3-nu¢propazeTuaun-1-ua)uuxaorexcu)-S-(1H-
umuaasou-1-mi)-1H-nupazono[4,3-d|nupumugun-7-kapéokcamu

=N

PactBop 5-(1H-umunazon-1-wn)-N-(4-okconukiorekcun)- 1 H-nupazomno[4,3-
d]mupumunun-7-kapookcamuaa (101 mr, 0,31 mmonb, 1 3kB.), 3,3-nudTopazeruauna (48,3 wmr,
0,37 mmonb, 1,2 3xB.), HOAc (18,6 mr, 0,31 mmons, 1 3kxB.) u Ti(Oi-Pr), (88,0 mr, 0,31 mmons, 1
5kB.) B EtOH (5 mun) nepememuBanu npu 25°C B TeueHue 2 vacoB. Ilocne sToro noGassn
NaBH;CN (29,3 mr, 0,47 mmonb, 1,5 3KB.) ¥ OJIy4eHHBIH pacTBop nepememusanu mpu 25°C B
TeueHue 1 yaca. Ilocre 3aBeplueHus NOay4YEHHbIN pacTBOP ynapusaau. HeouunineHHslii NpoayKT
ounmmanu obpartneHHo-pa3oBoit xpomarorpadueii ¢ smoupoanuem H,O/CH3;CN (50:50), u
JOTOIHUTEIbHO ouninanu mnpemnapatiuBHo BOXX co cnenyrommmu ycnoBusimu: (Kononka:
YMC-Actus Triart C18, 20*250 mm, Smkwm; [Tonsrmknas @a3a A: Boxa (10 mmons/n NH,;HCOs),
IMonsmxnast @aza B: ACN; Ckopocts nmotoka: 60 mu/muH, I'paauent: ot 26% B 1o 56% B 3a 10



206

MUHYT, 254 HM; BpeMs yaep:kaHus 9,5 MUHYT) C IOJyYEHHEM YKa3aHHOTO coequHeHus (5,6 mr,
BbIX01 4,5%) B BHIE Oemoro TBepaoro Bemectsa. XKKX-MC: [M+H]™ 403,20. 'H IMP (300 MTI'1y,
JIMCO-d6) 6 14,22 (c, 1H), 9,10 (n, J=8,4 ', 1H), 9,05 (c, 1H), 8,51 (¢, 1H), 8,24 (1, J=2,7 'y,
1H), 7,17 (T, J=2,1 I'n, 1H), 4,02-3,90 (M, 1H), 3,50-3,60 (M, 4H), 2,20-2,08 (m, 1H), 1,90-1,78
(M, 4H), 1,70-1,50 (m, 2H), 1,28-1,02 (M, 2H).

IIpumep 256: N-((1s,4s)-4-(3-¢pTop-3-meTHaazeTuanH-1-na)uuxkiaorexkcu)-S-(1H-
umuaasoa-1-mi)-1H-nupazono[4,3-d|nupumuaun-7-kapoéokcamua u  Ilpumep 257: N-
((1r,4r)-4-(3-pTop-3-meTnaazeruauH-1-na)uukiaorexkcus)-S-(1H-umuaazon-1-un)-1H-

nupasono[4,3-d|nupumuaun-7-kapéoxkcamug

N. .= N. .~
NH NH
=N =N
Mpumep 256 Mpumep 257

Cmaous 1: mpem-6ymun (4-(3-¢pmop-3-memunazemuoun-1-un)yuxio2excun)kapoamam

PactBop Tper-OyTun (4-okcormknorekcun)kapbamara (300 mr, 1,41 mmons, 1 3kB.), 3-
¢drop-3-metunazeruauna (125 mr, 1,41 mmonb, 1 3xB.), HOAc (84 wmr, 1,41 mmonb, 1 3kB),
NaBH;CN (133 wmr, 2,11 mmois, 1,5 3xB.) u Ti(Oi-Pr), (399 mr, 1,41 mmons, 1 5xB.) B EtOH (5
MJI) TIepeMeIINBaJId NP KOMHATHOH Temmeparype B TedeHue 2 4acoB. Ilocne 3aBeprueHus
MOJIYYEHHYI0 CMECh YIapUBAJIH MO/ BaKyyMOM. HeouHnIneHHbIH MpOyKT HAHOCHIIA Ha KOJIOHKY
CHJTMKAreJisi ¢ SJIIOUPOBAHUEM dTHIALEeTaT/ieTponeiiHbiil a¢up (9/1) ¢ monydeHneM ykazaHHOTO
coenunenus: (400 mr, Beixox 99,3%) B Bume Oesnoro TBepmoro BemectBa. KX-MC: [M+H]*
287,25.

Cmaous 2: 4-(3-¢pmop-3-memunazemuoun-1-un)yuxiocexcan-1-amun

PactBop Tper-Oytun (4-(3-¢rop-3-mernnazerunun-1-mn)uukiorexcrn)kapbamara (200
mr, 1,1 mmoss, 1 5kB.) B HCl B nuokcane (4 monw/n, 6,00 M) mepeMernmBaiy npu KOMHATHOH
temneparype B TedeHue 1 waca. [locie 3aBepiueHHs] MOJNYYEHHYK) CMECh YIApUBAJIH TIOA
BaKyyMOM C NIOJIyYeHHEM yKa3aHHoro coequHenus (150 mr, Bbxon 77%) B Buze Oesioro Teepaoro
Bemiecta. JKX-MC: [M+H]* 187,15.

Cmaous 3: N-((1s,4s)-4-(3-¢pmop-3-memunazemuoun-1-un)yuxnozexcun)-5-( 1 H-
umuoason-1-un)-1 H-nupasonof4,3-d[nupumuoun-7-xkapboxcamuo u  N-((1r,4r)-4-(3-¢pmop-3-
memunazemuoun-1-un)yuxnoeexcun)-5-( | H-umuoazon- 1-un)-1 H-nupazono[4, 3-d [nupumuoun-7-
Kapbokcamuo

PactBop 5-(1H-umupazon-1-un)-1H-mupaszono[4,3-d [nupumuann-7-kapOOHOBOH
kucinotsl (150 mr, 0,65 Mmonb, 1 3kB.), 4-(3-pTop-3-MeTHnazeTHanH- | -1iI)IUKIIOTeKCcaH- 1 -aMuHa,
JUTIDA (252 wmr, 1,96 mmois, 3 5xB.) 1 HATU (372 wmr, 0,98 mmons, 1,5 3xB.) B JIMDA (2 mu)

nepeMenInBaIu NP KOMHATHON TeMIiepaType B Tedenue 1 gaca. Ilonydennyro cmecs ynapusanu
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1o BakyyMoM. HeounIeHHbIH MPpOAYKT OYMINAINA Ha KOJOHKE ¢ cuimkareneMm ¢ MeOH/IXM
(7/93). TIpooyKT HOMOJIHUTENBHO OYHUINAIN C TIOMOLIBIO XupajdbHOH npenapatusHoii B2XKX co
cnenyrommnmu yenosusimu (Kononka: CHIRALPAK IA, 2x25 cm, 5 mxwm. TlonemwkHas dasza: A:
rekcan/2 mons/n NH;-MeOH, Ilomgsmxnas ¢asza B: EtOH. Ckopocts moroka: 15 mu/mug,
I'panuent: nopnepxanne 50% B B Teuenne 14 munyT; 254/220 HM) ¢ NOJTy4YEHHEM yKa3aHHBIX
coennHeHuil co BpemeHaMu yaepskanus 8,399 munyt (Ilpumep 256) u 10,595 munyt (Ilpumep
257).

Hpumep 256  N-((1s,4s)-4-(3-¢prop-3-merunazerunus- 1 -mn)uknorekcnn)-5-(1H-
umunason-1-mn)-1H-mupasono[4,3-d|mupumunun-7-kapbokcamun (25,8 wr, Bexon 9,9%)
BbIZEISUTH B BHIE Oenoro TBepaoro BemectBa. JKX-MC: [M+H]™ 399,20. 'H SIMP (400 MTI',
IMCO-d6) 6 14,22 (c, 1H), 9,20 (1, J=8,3 ', 1H), 9,08 (c, 1H), 8,51 (¢, 1H), 8,28 (c, 1H), 7,16
(c, 1H), 4,05-3,95 (M, 1H), 3,30-3,25 (m, 2H), 3,19 (1, J=8,4 'y, 1H), 3,13 (x, J=8,5 'y, 1H), 2,36-
2,29 (m, 1H), 1,99-1,81 (m, 2H), 1,75-1,62 (M, 2H), 1,61-1,39 (M, 7H).

IIpumep 257 N-((1r,4r)-4-(3-pTOp-3-MeTunazernaus- 1 -mm)uuknorexcun)-5-(1H-
umunason-1-un)-1H-nmupasono[4,3-d|mupumunun-7-kapbokcamun (31,5 wmr, Bbxon 12,1%)
BbIIENSIA B BHe Oesoro tBepaoro Bemectsa. JKX-MC: [M+H]™ 399,20. 'H SIMP (400 MI'1,
JAMCO-do6) 6 14,25 (c, 1H), 9,10 (n, J=8,7 I'y, 1H), 9,06 (c, 1H), 8,52 (c, 1H), 8,25 (¢, 1H), 7,17
(c, 1H), 3,95-3,80 (m, 1H), 3,27-3,21 (m, 2H), 3,16 (1, J=8,0 I'y, 1H), 3,11 (7, J=8,0 I'y, 1H), 2,08-
1,99 (m, 1H), 1,93-1,84 (M, 4H), 1,67-1,60 (m, 2H), 1,60-1,47 (m, 3H), 1,11 -1,05 (m, 2H).

pumep 258: N-((1r,4r)-4-(3-umaHo-3-mernaazeTuanH-1-un)uuxkiaorexkcu)-S-(1H-
umuaasoa-1-wi)-1H-nupa3zono[3,4-cJnupuaun-7-kapooxkcamun u llpumep 259: N-((1s,4s)-4-
(3-unano-3-meTunazeruauH-1-un)uukaorekcun)-S-(1H-umuaazon-1-un)-1H-nupaszono|[3,4-

c]nupuauH-7-kapookcamMu

[Npumep 258 N [Npumep 259

Pacteop 5-(1H-umupazon-1-um)-N-(4-oxconukiorekcun)- 1 H-nmupazono[3,4-cnupuans-
7-kap6okcamuna (200 mr, 0,62 mMonb, 1 3kB.), 3-MeTunazeTHaUH-3-KapbonuTpmia (65,2 mr, 0,68
mMmoub, 1,1 3kB.), HOAc (37,0 mr, 0,62 mmons, 1 3kB.) u Ti(Oi-Pr), (175,2 mr, 0,62 mmods, 1 3kB.)
B EtOH (2 M) mepemermmBany mpu KOMHATHOW Temriepatype B TedueHue | uaca. J{oOaisuu
NaBH;CN (38,8 mr, 0,62 MmMoub, 1 5KB.) 1 TOJy4eHHBIH PaCTBOP NMEPEMEIINBAIIHN IPU KOMHATHOM
temneparype B TedeHue 1 waca. [locrme 3aBepineHHs] MOJNYYEHHYI) CMECh YIApUBAJIH TIOA
BakyyMoM. HeouuineHHbIli mnpoaykT ovHuimanun oOpameHHO-(ha30Bol xpomMartorpadueit ¢
smoupoBanueM H,O/MeCN (45:55). HeouumneHHbIIT TPOAYKT IOMOJHUTEIBHO OYHINAIH CO

cnenyrotmmnmu yeaosusimu (Komonka: XBridge Prep OBD C18, 19%250 MM, 5 mxwm. TTonsuskHas
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@aza A: Boma (10 mmons/n NH4HCOs), Iogemwxknuas ®aza B: MeOH. Ckopocts motoka: 25
wi/muH. I'paguent: ot 46% B nmo 54% B 3a 10 muuyT; 254 HM) C MOJy4eHHEM YKa3aHHBIX
COeIMHEHUi co BpeMeHamu yaep:kanus 7,6 MunyT (IIpumep 258) u 9,9 munyT (ITpumep 259).

Hpumep 258  N-((1r,4r)-4-(3-umano-3-merunazeTuaus- | -mn)uknorekcni)-5-(1H-
umunason-1-mn)-1H-mupasonol3,4-cnupunun-7-kapookcamun (21,7 mr, Beixox 8,7%) Beaessuiu
B BHE Oenoro TBepaoro Berecta. XKX-MC: [M+H]* 405,20. 'H AIMP (400 MI'y, IMCO-d6) 6
13,83 (c, 1H), 8,92 (¢, 1H), 8,76 (n, J=8,6 I'y, 1H), 8,36 (n, J=4,8 I'y, 2H), 8,22 (¢, 1H), 7,15 (c,
1H), 3,92-3,85 (M, 1H), 3,47 (n, J=6,9 I'y, 2H), 3,13 (n, J=7,0 'y, 2H), 2,11-2,05 (m, 1H), 1,87-
1,72 (m, 4H), 1,65 -1,54 (M, SH), 1,08-1,02 (m, 2H).

Hpumep 259:  N-((1s,4s)-4-(3-umano-3-merunazeTuaus- 1 -mn)uknorekcnn)-5-(1H-
umunason-1-mn)-1H-mupasono|3,4-c|mupunnn-7-kapobokcamun (27,8 wmr, Bexoxm 11,2%)
BbIZEISUTH B BHIe Oenoro TBepaoro BemnectBa. JKX-MC: [M+H]™ 405,20. 'H SIMP (400 MTI',
JIMCO-d6) & 13,83 (c, 1H), 8,98 (c, 1H), 8,84 (c, 1H), 8,41 (c, 2H), 8,26 (c, 1H), 7,17 (c, 1H),
3,95-3,83 (m, 1H), 3,56-3,49 (M, 3H), 3,15-3,01 (M, 1H), 2,39-2,26 (M, 1H), 1,89 (n, J=12,7 I'y,
2H), 1,61 -1,47 (m, 9H).

IIpumep 260: N-((1r,4r)-4-(2-ruapoxcunponan-2-uj)uuKJjaorexcuna)-S-(1H-
UMHAa30.1-1-11) THeHO[2,3-c]mupuanH-7-kapookcaMu

PactBop S-(1H-umupazon-1-wi)tueHol2,3-cnupuaun-7-kapOoHOBO# KHCIOTHI (72 M,
0,29 mmoinb, 1 3kB.), 2-((1r,4r)-4-amuHOLMKIIOTeKCHUT)IIpornian-2-ona (46,2 wmr, 0,29 mmons, 1
skB.), HATU (133,9 mr, 0,35 mmons, 1,2 5xB.) u JIUTIDA (113 mr, 0,88 mmoib, 3 3kB.) B IM®DA
(2 M) mepemernnBaNy NpU KOMHATHOW Temmeparype B TeueHue | uaca. Ilocne 3aBeprueHus
NOJIYYEHHBIH PacTBOp ynapuBajin. HeouwIneHHbIH MPOAYKT OYHINAIU OOparneHHO-(pa30BoH
xpomarorpadueii ¢ smouposanuem H,O/CH;CN (40:60) ¢ moy4eHHeM YKa3aHHOTO COeIMHEHUS
(26,3 wmr, Beixon 23,3%) B BUAE CBETIIO-KeATOro TBepaoro Bemectna. JKX-MC: [M+H]* 385,15.
'H AAMP (300 MI'u, IMCO-d6) 6 9,01 (c, 1H), 8,82 (x, J=8,7 'y, 1H), 8,46 (c, 1H), 8,28 (n, J=1,8
I'n, 1H), 8,27 (n, J=1,8 I'u, 1H), 7,58 (1, J=5,4 'y, 1H), 7,17 (n, J=0,9 I'y, 1H), 4,09 (c, 1H), 3,88-
3,78. (m, 1H), 2,00-1,82 (m, 4H), 1,70-1,50 (m, 2H), 1,32-1,07 (m, OH).

IIpumep 261: N-((1r,4r)-4-((2,2-au¢propaTuia)amuHo)uukaorexkcu)-S-(1H-

uMHAa30.1-1-w1)THeHO[2,3-c|nupuauH-7-kapooKcaMug
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PactBop S-(1H-umupason-1-um)tuenol2,3-cnupuaun-7-kapOoHOBOH KHCIOTHI (52 M,
0,21 mmomnb, 1 3kB.), (1r,4r)-N1-(2,2-mudTopsTHin)UKIOreKcat-1,4-1MaMuH AUTHAPOXIOPUIA
(63,9 mr, 0,25 mmons, 1,2 skB.), JUIIDA (109,6 mr, 0,85 mmons, 4 3xB.) 1 HATU (96,7 mr, 0,25
MMOJb, 1,2 5kB.) B IM®PA (2 M) nepeMernBaiy npyu KOMHaTHOM TeMIiepaType B TeueHue 1 gaca.
Ilocne ynapuBaHuss HeouMuleHHbIH mnponykt ouumanu Cl18  obpamenHo-da3oBoit
xpomarorpadueti ¢ amouposanreM H,O/ CH;CN (1:1) 1 1OMONMHUTENBHO OUUINAIH C TOMOIIBIO
npenaparusHoii BOXKX co cnenyrommmu ycnosusmu (Kononka: YMC-Actus Triart C18 30%*250
myM, 5 miMm. TTogsuxknas dasza A: Bomga (10 mmons/n NH4HCOs), IMonewkHas ¢asa B: ACN.
Ckopoctp moroka: 60 mu/mus. I'paguent: ot 37% B no 46% B 3a 8 munyt; 254/220 HM) C
MOJIyYeHUEM YKa3aHHOTO COEIMHEHMsI CO BpeMeHeM yaepxkaHus 7,72 MuHyT (27,6 Mr, BbIXOJ
32,1%) B Buzme Oenoro tBepmoro Bemectsa. JXX-MC: [M+H]® 406,15. 'H SAMP (400 MI'w,
JAMCO-d6) 6 9,01 (c, 1H), 8,84 (n, J=8,7 I', 1H), 8,46 (c, 1H), 8,29 (1, J=5,6 I'y, 2H), 7,58 (7,
J=5,5Tu, 1H), 7,18 (¢, 1H), 5,96 (T, J=4,3 I'u, 1H), 4,01-3,81 (m, 1H), 3,07-3,85 (M, 2H), 2,49-
2,39 (m, 1H), 2,02-1,80 (m, SH), 1,68-1,55 (m, 2H), 1,21-1,03 (M, 2H).

IIpumep  262: N-((1r,4r)-4-((2,2-au¢pTropnponuin)aMuHO )UKIOreKkcu)-S-(1 H-

UMHAA30.1-1-w1)THEeHO[2,3-c|nupuauH-7-KapookcaMug

g F
O
HH

PactBop S-(ummnazon-1-wmn)rueno|2,3-c|nupunus-7-kapOoHoBoi kuciaoTel (60 mr, 0,25
MModb, 1 3kB.), (11,41)-N1-(2,2-gudropriporniun)mknorekcan-1,4-nuamuna (47,0 mr, 0,25 MMob,
1 3kB.), AUTIDA (94,9 mr, 0,73 Mmmonb, 3 3kB.) u HATU (139,5 mr, 0,37 mmouns, 1,5 5kB.) B IM®PA
(1 M) mepeMerMBaIy NMpU KOMHATHOM Temmeparype B TedeHne 1 daca. OCTaTOK HAHOCHIIM Ha
KOJIOHKY ¢ oOparueHHo# ¢azoii ¢ smouposanrneM H,O/ACN (42/58) ¢ nonydeHneM yka3aHHOTO
coenunenus (13,7 mr, Bexon 13,4%) B Buge Oenoro TBepmoro BemectBa. JKX-MC: [M+H]*
420,15. 'H AMP (300 MI'u, IMCO-dy) 6 8,99 (t, J=1,1 T'u, 1H), 8,81 (xn, J=8,7 I'u, 1H), 8,44 (c,
1H), 8,32-8,23 (M, 2H), 7,56 (», J=5,5T'y, 1H), 7,15 (¢, 1H), 3,95-3,76 (m, 1H), 2,98-2,81 (M, 2H),
2,48-2,41 (m, 1H), 2,05-1,75 (m, 4H), 1,71-1,48 (m, SH), 1,25-1,13 (m, 2H).

IIpumep 263: N-((1r,4r)-4-(1-ruapoKcULHMKJIONPONHI)HHKJI0orekcna)-S-(1H-

UMHAa30.1-1-w1)THEeHO[2,3-c|nupuauH-7-KapookcaMug
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Cmaous 1: memun (1r,4r)-4-(Oudenzunamuno)yurioeexcan- I-kapooxcuiam

Pacteop merun (1r,4r)-4-amuHonukiorekcas-1-kapookcunar rugpoxiopuna (5 r, 25,82
MMoJIb, 1 5kB.), Oer3mwnOpomuna (9,27 r, 54,2 mmous, 2,1 s3kB.) u K,CO; (10,7 r, 77,5 mmounb, 3
5kB) B CH3CN (30 mu) nepemermuBanu npu 80°C B TeueHue 2 yacoB Ha MacisiHOHN Oane. ITocne
3aBEpIICHUs] PEAKIMOHHYI0 cMech racunu nodasiaeHueM 200 mu Boxbl TBepable BelecTBa
cobupanu (UIBTPOBAHUEM U YIIAPUBAJIHU IO BAKYYMOM C TOJyUY€HHEM YKa3aHHOT'O COSIMHEHUS
(6 T, BoIXOA 68,9%) B BUze OGenoro TBepaoro Bewmectra. XKX-MC: [M+H]" 338 2.

Cmaous 2: 1-((1r,4r)-4-(OubeH3unamuno) yuxio2excun) yukionponan-1-oi

PactBop metun (1r,4r)-4-(nubensunamuHo)uKIorekcan- 1-kapookcunara (500 mr, 1,48
mmodb, 1 3kB.), Ti(Oi-Pr), (631,7 mr, 2,22 mmouns, 1,5 3kB.) u EtMgBr (1,5 mn, 4,47 mmons, 3,0
5kB.) B TT'® (15 mu) nepemernmBaiy npu KOMHATHOH TemriepaType B TeueHue 14 gacos. ITocne
3aBEpLICHUS] PEAKLMOHHYI0 CMechb racwiu noOasnenuemM 50 mu Boxmel. TBepable BemecTBa
OT(UIBTPOBBIBAIH, (PUIBTPAT 3KCTparupoBanu 3 X 50 Ml STHIALETaTa U OPraHUYECKHE CIIOH
oobenuHsiu. OpraHuYecKre CJIOU MPOMBIBATH 3 X 50 MJI HACBIIEHHOTO BOJHOTO PacTBOpA
xyopuzaa Hatpust. OObeIMHEHHBIE OPTraHUYECKHE CJIOU YIIapUBAJIH MO BAaKyyMoM. HeounineHHbIi
NPOAYKT HAHOCHJIM Ha KOJIOHKY CHJIMKAreJisi C SJIFOUPOBAHHEM ATHJIALETAT/TIETPOJICHHBIN 3pUp
(20:80) ¢ monyuenuem ykazanHoro coenunenus (410 mr, Beixon 82,3%) B Buze Oeyoro TBepaoro
Bemiecta. JKX-MC: [M+H]* 336,3.

Cmaous 3: 1-((1r,4r)-4-amunoyurno2excun) yukionponau-1-on

B atmochepe BOZIOpOAA pacTBoOp 1-[(1r,4r)-4-
(muOeH3UIaMIHO ) ITUKJIOTeKCHJT [uukionponan-1-ona (500 mr, 1,49 mmons, 1 3kB.) u Pd(OH),/C
(300 wmr, 2,14 mmons, 1,4 3xB.) B EtOH (15 mu1) mepemernmBaiu npu KOMHaTHOH TeMIlepaType B
teuenne | wdaca. Ilocie 3aBepuieHHsT TBepHAble BEINECTBA OTPWIBTPOBbIBAIN. PuibTpar
yHapuBaJId MOJI BAKYyMOM C MOJy4YeHHEM HEOYHINEHHOTO yKa3aHHOro coenuHenus (250 mr) B
BHJIE CBETJIO-3ej1eHoro Macna. XKX-MC: [M+H]* 156.

Cmaoua 4:  N-((1r,4r)-4-(1-2uopoxcuyurnonponun)yuxinozexcun)-5-( | H-umuoazon-1-
un)muenof2, 3-c [nupuoun-7-xapboxcamuo

PactBop S-(umunazon-1-wmn)rueHo| 2,3-c|nupunus-7-kapooHoBoi kuciotsl (100 mr, 0,41
mmonb, | 3xB.), JUIIDA (158 wmr, 1,22 wmwmomb, 3 3kB.), 1-[(1r,4r)-4-

AMUHOIMKJIOT€KC I |IIuKJIonponaH-1-ona (63,3 mr, 0,41 mmons, 1 5xB.) u HATU (232,6 mr, 0,61

2

MMOJb, 1,5 5kB.) B IM®A (1 M) mepeMernnBaiy npyu KOMHATHOM TeMIiepaType B TeueHue 1 gaca.
OcTaToK HAaHOCHWJIM Ha KOJIOHKY ¢ oOpameHHou ¢a3oii ¢ smounposanunem H,O/ACN (4/6) c
NOJIyYeHHEM YKa3aHHOTO coenrHenus (43,9 mr, Beixon 28,2%) B BUE CBETIIO-KENTOrO TBEPAOTO
semecta. JKX-MC: [M+H]" 383,20. 'H AMP (300 MI'u, IMCO-dj) & 8,99 (n, J=1,2 T'u, 1H),
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8,81 (1, J=8,8 'y, 1H), 8,45 (c, 1H), 8,39-8,23 (M, 2H), 7,58 (&, J=5,5 ', 1H), 7,17 (c, 1H), 4,91
(c, 1H), 3,94-3,76 (M, 1H), 1,95-1,85 (m, 2H), 1,82-1,71 (m, 2H), 1,66-1,48 (M, 2H), 1,47-1,28 (M,
2H), 1,03-0,89 (m, 1H), 0,56-0,42 (m, 2H), 0,41-0,26 (m, 2H).
IIpumep 264a u 264b: N-((1R,4r)-4-((R)-1-ruapoxcudTHI)HUKIOreKcu)-S-(1H-
UMHUAA3041-1-w1)THEeHO[2,3-c|mupuanH-7-Kkap0okcaMua u
N-((1S,4r)-4-((S)-1-ruapoxcudTUI)UHKIAOreKkcu)-S-(1H-umuaazon-1-un)tueno|2,3-

c]nupuauH-7-kapookcamMua

N
-
|

=
N/
o

PactBop 5-(umunazon-1-mn)tueno|2,3-cnupuans-7-kapoonosoit kucnaotsl (100 mr, 0,41
mmodb, 1 3kB.), JUIIDA (158,1 mr, 1,22 mmons, 3 3kB.), 1-(4-amuHonukiorekcui)atanona (58,4
mr, 0,41 mmoub, 1 3kB.) u HATU (186,0 mr, 0,49 mmonb, 1,2 5kB.) B IM®PA (4 m1) nepememinbaiu
IpU KOMHATHOW Temmeparype B TeueHue 2 uacoB. OcraTrok HaHocuiau Ha KosnoHky Cl18 ¢
smoupoBanneM H,O/CH;CN (60/40) u HOMONHUTENBHO OYMINAIHA XUPAIBbHOH MpenapaTuBHON
B2XX co cnenyromumu ycnosusimu (Kononka: CHIRALPAK IG, 2x25 c¢m, 5 mxm. [ToaBrskHast
daza A: I'ekcan: IXM=3:1 (0,5% 2 monb/n NH3;-MeOH), ITogsmwxkuas ®aza B: EtOH. Cxopocth
noroka: 18 mu/mun. I'paguent: nognepkanue 50% B B Teuenue 18 munyT;, 220/254 HM) C
NIOJIyYeHHEM YKa3aHHBIX COSIMHEHUH co BpemeHamu yaepskanust 10,18 munyT (IIpumep 264a) u
13,24 munyt (Ilpumep 264b). AGcomotHas crepeoxumusi [IpumepoB 264a u 264b He Obuia
MOATBEPKIEHA.

Ipumep 264a: Beinemnsuu B Buae Oenoro teepaoro Bemectsa (19,7 mr, 13,0%). XKX-MC:
[M+H]" 371,15. 'H AMP (400 MI'y, IMCO-d6) & 9,01 (c, 1H), 8,84 (n, J=8,8 T'y, 1H), 8,46 (c,
1H), 8,30 (x, J=5,5T'u, 1H), 8,28 (c, 1H), 7,58 (1, J=5,5 'y, 1H), 7,18 (c, 1H), 4,36 (1, J=4,9 I'L,
1H), 3,89-3,79 (M, 1H), 3,45-3,38 (M, 1H), 1,94-1,82 (m, 3H), 1,75-1,71 (m, 1H), 1,60-1,53 (M,
2H), 1,26-1,15 (M, 2H), 1,18-1,03 (M, 4H). Kononka: CHIRALPAK IG-3, 4,6%50 mm, 3 MkM;
IMomsmxnast ®@aza A: rexcan:JIXM=3:1 (0,1% ADA), Mogsmwxkuas Paza B: EtOH; Ckopoctb
noroka: 1,0 mi/mus; ['paguent: ot 50% B no 50% B 3a 4 munyTsr, 254 M, Bpemst yaepkanus.
2,223 MUHYT.

IMpumep 264b: Brinensuiu B Bune 6enoro Teepaoro semectsa (13,1 mr, 8,7%). XKX-MC:
[M+H]" 371,15. 'H AMP (400 MI'y, IMCO-d6) & 9,01 (c, 1H), 8,83 (m, J=8,7 'y, 1H), 8,46 (c,
1H), 8,30 (», J=5,5 'y, 1H), 8,28 (c, 1H), 7,58 (1, J=5,5T'y, 1H), 7,18 (c, 1H), 4,36 (1, J=4,9 I'L,
1H), 3,89-3,79 (M, 1H), 3,45-3,38 (M, 1H), 1,94-1,82 (m, 3H), 1,74-1,69 (m, 1H), 1,60-1,53 (M,
2H), 1,26-1,15 (M, 2H), 1,18-1,03 (m, 4H). Kononka: CHIRALPAK IG-3, 4,6%50 mm, 3 MkM;
IMomsmxknast ®@aza A: rekcan:JIXM=3:1 (0,1% ADA), IMogsmwxkuas Paza B: EtOH; Ckopoctb
noroka: 1,0 mu/mun, I'paguent: ot 50% B o 50% B 3a 4 munyTer; 254 HM; Bpems yaepkaHust:

2,866 MUHYT.
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IIpumep 265: N-((1r,3r)-3-(2-ruapoxcunponan-2-ui)uukaodyruna)-S-(1H-umugazon-

1-na)-1H-nupa3zouo[4,3-d|nupumuaun-7-kapookcaMu

PactBoOp 5-(1H-umupazon-1-nn)-1H-mupaszono[4,3-d [nupumuann-7-kapOoHOBOH
kucaotel (115 mr, 0,50 mmons, 1 3xB.), AUIIDA (193,7 mr, 1,50 mmons, 3 3kB.), T3P (476,8 wmr,
1,5 mmonb, 3 3kB.) u 2-((1r,3r)-3-amuHOLMKIOOY TUIT)ITpONIaH-2-011 TuApoxaopuaa (82,8 mr, 0,5
MModb, 1 5kB.) B JIM®PA (2 min) nepemernnBaiy Npu KOMHATHOHM TemMnepaType B TeueHue 1 Jaca.
ITocne ynmapuBaHus 1Mo BAaKyyMOM HEOUHIIeHHbIH npoaykT ouniiann C18 obparmenHo-dazoBoi
xpomarorpadueti ¢ amouposanuem H,O/CH;CN (31:69) ¢ nony4yeHueM yKka3aHHOTO COSAMHEHHSI
(40,9 wmr, BbIxon 24%) B BUIE CBETIIO-XKENTOro TBepaoro Bemectsa. JKX-MC: [M+H]* 342,05. 'H
SAMP (400 MI'y, AMCO-d6) & 14,21 (¢, 1H), 9,43 (1, J=7,9 I'y, 1H), 9,08 (1, J=1,1 I'y, 1H), 8,51
(c, 1H), 8,27 (1, J=1,4 'y, 1H), 7,18 (1, J=1,2 'y, 1H), 4,55-4,47 (m, 1H), 4,32 (c, 1H), 2,37-2,21
(M, SH), 1,19-1,03 (m, 6H).

pumep 266: N-((1r,3r)-3-(2-ruapoxcunponan-2-ui)uukjaooyrui)-S-(1H-umugazon-

1-na)-1H-nupa3zono[3,4-c|nupuann-7-kapéoxkcamun

Pacteop 5-(1H-mmupason-1-ni)-1H-nupazono|3,4-c |nupunus-7-kapOOHOBOH KHUCIOTHI
(80 wmr, 0,35 mmob, 1 3xB.), AUTIDA (135 mr, 1,05 mmons, 3 3kB.), T3P (333 wmr, 1,05 Mmmoib, 3
5kB.) U 2-((11,3r)-3-amuHonmKI00Y TUIT)ITpOonan-2-oJ rugpoxyopuna (57,8 mr, 0,35 Mmmonsb, 1 3kB.)
B JIM®A (2 mi) nepememnBaiu NpuU KOMHATHOW Temrepatype B TedeHue 1 dyaca. [locne
yHapuBaHMUs O] BAaKyyMOM HeouuIneHHbId mnpoaykt ounmanud C18 obpamenno-da3oBoii
xpomarorpadueii ¢ smouposannem H,O/CH;CN (23:27) ¢ moy4eHreM yKa3aHHOTO COeTMHEHUS
(53,6 wmr, Beixon 45,1%) B Bune cepoBaToro teepaoro semecrsa. JKX-MC: [M+H]" 341,05. 'H
SAMP (400 MI', JIMCO-d6) 6 13,82 (¢, 1H), 9,10 (z, J=8,0 I', 1H), 8,96 (1, J=1,2 'y, 1H), 8,36
(n, J=1,7T', 2H), 8,25 (1, J=1,4 'y, 1H), 7,15 (1, J=1,2 'y, 1H), 4,55-4,47 (m, 1H), 4,29 (c, 1H),
2,39-2,25 (m, SH), 1,19-1,03 (M, 6H).

IIpumepsr 267a u 267b: N-((1R,4r)-4-((R)-1-ruapoxcmdTHI)HUKIOreKkcu)-2-(1H-
umuaasoa-1-mwi)rueno[3,2-d|nupumuaun-4-kapoéoxcamua U N-((1S,4r)-4-((S)-1-
THAPOKCHITHN )HUKJIOTeKcHI)-2-(1H-umuaason-1-uia)rueno|3,2-d|nupumuann-4-

KapOokcamujg
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2-(1H-umupnazon-1-un)rueno| 3,2-dJnupumuann-4-kapOonosBoit kucnorsl (250 mr, 1,02
MMOJb, 1 3kB.), 1-(4-amuHOUMKIOTeKCHT)3TaHoda (290 mr, 2,03 mMmoub, 2 3kB.), HATU (463 wr,
1,22 mmomb, 1,2 3kB.) u 4-merunmopdonuna (205 mr, 2,03 mmonb, 2 3kB.) B IM®PA (5 M)
nepeMelnBail B TedeHHe 4 4acoB IpU KOMHATHON Temnepatype. Ilocne 3aBeplueHus
MOJIyYEHHY IO CMeCh racuiid 50 MJI BOJBI M SKCTparupoBaiu 2 X 20 Mj1 3TUIALETaTa, OpraHU4eCKUe
ciou obbenuHsuM U ynapuBain. OCTaToOK HAHOCWIM Ha KOJIOHKY ¢ cuiukarenem ¢ ACN/H,0O
(52/48) m RONONHUTENBHO OYMILIANM XHMpajbHOW mpemnapatuBHOoii BOXX co cienyromumu
ycnousimu (Komonka: CHIRAL ART Cellulose-SB, 3%x25 cMm, 5 mkm. Tlogsuwknas @aza A:
Iexcan: JIXM=3:1 (0,5% 2 monb/1 NH3;-MeOH), [Tonswxknas ®aza B: EtOH. CxopocTs noToka:
45 mn/mun. I'papuent: nopnepxkanue 10% B B Teuenue 12 munyT; 220/254 HM) ¢ nony4eHneM
YKa3aHHBIX COeMHEHUH co BpemeHamu yuaepxkanus 9,2 munyt (Ilpumep 267a) u 10,6 MuHyT
(ITpumep 267b). AbcomotHast crepeoxumusi Ilpumepa 267a u Ilpumepa 267b He Oblna
HOATBEPKJIeHa.

Ipumep 267a: Boigensiu B BUAE CBETJIO-KOPUYHEBOTO TBEpAOro memectra (57,3 wr,
BoIx0n 15%). XKX-MC: [M+H]" 372,10. 'H IMP (300 MTI', IMCO-d6) 6 9,13 (n, J=8,6 'y, 1H),
9,09 (c, 1H), 8,69 (m, J=5,7 'y, 1H), 8,28 (c, 1H), 7,65 (n, J=5,4 'y, 1H), 7,17 (c, 1H), 4,34 (T,
J=5,1Tu, 1H), 3,92-3,78 (m, 1H), 3,44-3,33 (m, 1H),1.95-1,82 (M, 3H), 1,72 -1,69 (m, 1H), 1,60-
1,48 (m, 2H), 1,28-1,01 (M, 6H) (Komnonka: CHIRAL ART Cellulose-SB, 4,6%100 mwm, 3MKM.
IMonsmxnast @aza A: (rekcan: JIXM=3:1 (0,1% ADA)): EtOH=85:15, ITogsuwxHas ®Paza B: EtOH.
Ckopoctb moroka: 1 mu/muH). Bpems ynepkanus: 3,31 MUHy T

Ipumep 267b: Beigensiin B BUE CBETIO-KOPUYHEBOTO TBEPAOro BemecTna (55,2 mr,
Boix0n 15%). XKX-MC: [M+H]" 372,10. 'H SIMP (300 MI'y, IMCO-d6) 6 9,10 (m, J=8,7 'y, 1H),
9,08 (c, 1H), 8,69 (n, J=5,4 I'n, 1H), 8,28 (¢, 1H), 7,65 (n, J=5,7 I'u, 1H), 7,17 (c, 1H), 4,35 (x,
J=4,8 T'u, 1H), 3,92-3,76 (m, 1H), 3,44-3,32 (m, 1H), 1,98-1,82 (M, 3H), 1,75-1,68 (m, 1H), 1,65-
1,40 (M, 2H), 1,27-1,16 (M, 2H), 1,15-1,01 (m, 4H). (Kononka: CHIRAL ART Cellulose-SB,
4,6*100 MM, 3mkMm. Ilomemxnas Pasza A: (rekcan:IXM=3:1 (0,1% JI2A)): EtOH=85:15,
IMonewxHast @aza B: EtOH. Cxopocts notoka: 1 mi/mun). Bpems yaepskanust: 3,752 MUHYT

Ipumep 268: 2-(1H-umuaazon-1-ui)-N-((1r,4r)-4-(2-MeTOKCHITOKCH ) IUKJIOT € KCHJT)-

7-metun-SH-nuppoJio[3,2-d|nupumuaun-4-kapdokcamua
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Cmaous l: 4-(1-smoxcusunun)-2-(1 H-umuoason-1-un)-7-itoo-5H-nupponof 3, 2-
d[nupumuoun

Pacteop  4-(1-aToxcuBuamn)-2-(1H-umunazon-1-wn)-SH-nuppono[3,2-d|nupumunuza
(2,0 r, 7,84 mmons, 1 3xB.), KOH (0,44 r, 7,84 mmonb, 1 3xB.) u I (2 1, 7,84 mmoinb, 1 5kB.) B
JIM®A (10 mi) mepeMernnBajy NMpU KOMHATHOH TeMmepaType B TE€YEHHE 3 YacoB. 3aTeM
PEaKIMOHHYI0 CMeCh racwyid AOOaBJICHHEM 5 MJI HACBIIIEHHOTro BoaHoro pactsopa NaHSOs.
ITonyuenHslii pacTBOp 3KcTparupoBanu stunaneratoM (3 x 10 mu). OpraHuueckue Ciou
O00BEAMHSIIHN, CYLIMIIN HaJl OE3BOAHBIM CYJIb(ATOM HATPHS U YIIapUBaJIHU 110 BakyyMoM. OCTaTok
HAHOCHJIM Ha KOJIOHKY C CHJIMKAarejleM B CMeCHU AuXJopMeTan/MeTaHon (96:4) ¢ mojydeHuem
ykazanHoro coeaunenus (1 r, Beixox 33,5%) B Buae xentoro TBepnoro Bemecrsa. KX-MC:
[M+H]" 382,20.

Cmaous 2: 4-(1-smoxcusunun)-2-(1 H-umuoaszon-1-un)-7-io0-5-((2-
(mpumemuiacunui)smoxcu)memun)-5H-nuppono( 3, 2-d [nupumuoun

PactBop 4-(1-arokcuBunmn )-2-(1H-ummunaszon- 1-mn)-7-tion-SH-nmuppoino[ 3,2-
d]mupumununa (980,0 mr, 2,57 mmods, 1 5kB.) u NaH (123,4 mr, 5,14 mmounb, 2 3kB.) B JIM®A (6
mi1) nepemernuBain npu 0°C B tedenune 20 munyT. 3atem nodasnsiaun SEM-CI (428,6 mr, 2,57
MMOJIb, | 5KB.) U MOJyYEHHBIH PACTBOP MEPEMELINBAIIN P KOMHATHOH TeMIIEpaType B TEUCHUE
30 muHyT. PeakuMOHHYK CMeCh racuiu noOaBjeHweM S5 Ml Bombl. [lojydeHHBIH pacTBOP
skcTparupoBanu dtunaneratoM (3 x 10 mu). OpraHudeckue CIIOM OOBEIUHSIIN, CYIIMJIU Hal
0e3BOAHBIM CyJb(GaTOM HATPHS M yHAPUBAIM O] BAKyyMOM C TMOJIYYEHHEM YKa3aHHOTO
coenunenus (960 mr, Bbxon 73,0%) B Bune kopuaHeBoro macia. KX-MC: [M+H]* 512,20.

Cmaous 3: smun 2-(1H-umuoazon-1-un)-7-ilo0-5-((2-(mpume muncunui)5moxciu) memu)-
SH-nuppono[3, 2-d [nupumuoun-4-xapooxcunam

PactBop 4-(1-aroxcuBunamn)-2-(1H-umunazon-1-wmn)-7-tion-5-((2-
(Tpumertnicumi)3Tokcu)Metin )-SH-muppono[ 3,2-dJmupumununa (1,1 1, 2,15 mmonb, 1 3kB.),
H,0 (160 mu), NalO, (0,92 1, 4,30 mmoub, 2 3kB.) 1 KMnO, (0,20 1, 1,29 mmons, 0,60 3kB.) B
muokcane (160 mu) mepememmBanu npu 0°C B Teuenme 1 waca. Teepabple BemecTsa
or¢unbTpoBbiBasd. Ilonmy4deHHBbIH pacTBOpP 3KCTparupoBaiu sTuianeratoM (3 x 200 mo).
Opranngeckue Cion 00bEIUHSIIH, CY LI HaJ OE3BOIHBIM CYJIbGATOM HATPUS U YIIAPUBAIH MO
BAaKyyMOM C TOJIy4eHHEM yKa3zaHHoro coenuHeHus (600 mr, Beixon 54,3%) B BUIEe KOPUIHEBOTO
macna. KX-MC: [M+H]" 514,20.

Cmaous 4:omun 2-(1H-umuoazon-1-un)-7-memun-5-((2-
(mpumemuncunun)smoxcu)memun)-5H-nuppono[ 3, 2-d [nupumuoun-4-xapooxcunam

B atMocepe asora pactBop otmn  2-(1H-ummnason-1-wn)-7-tfion-5-((2-
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(TpumeTnicumn)3TokcH )MeTn )-SH-nmupponol 3,2-d mupumunun-4-kapookcunara  (350,0  wr,
0,68 mmonb, 1 3kB.), Pd(dppf)Cl, (49,9 mr, 0,068 mmonb, 0,10 3xB.) u numetuauaka (130,1 mr,
1,36 mmonb, 2 3kB.) B auokcaHe (4 mun) nepememuBaiu npu 80°C B TeueHue 4 yacos. 3areM
PEaKIMOHHYI0 CMECh raciiii 1o0aBieHrneM S5 Mil Boabl. I1onyueHHBII pacTBOpP 3KCTParupoBaIn
nuxjopmeradoMm (3 x 10 mur). OpraHudeckue CJIOM OOBEAMHSUIM, CYLIWIH HaJ Oe3BOAHBIM
Cyab(aToM HATPUs U yHapUBaJIU MMOJ BakyyMoM. OCTaTOK HAaHOCHJIM Ha KOJIOHKY CHUIMKAressi ¢
3JIOMPOBAHNEM 3THIIaLeTaT/IeTposeiinbiil 3¢up (85:15) ¢ monmyueHneM yka3aHHOTO COEIMHEHHSI
(100 wmr, BbIXOA 36,5%) B BUAe kentoro Teepaoro semectsa. XKX-MC: [M+H] 402,15.

Cmaous 5: smun

2-(1H-umuoaszon-1-un)-7-memun-5H-nuppono( 3, 2-d [nupumuoun-4-xapooxcunram

Pacteop »tun 2-(1H-umupason-1-nm)-7-metun-5-((2-(TpUMETHUICHINIT )3 TOKCH )METHI )-
SH-nmmppono[3,2-d Jmupumunun-4-kapbokcunara (120,0 mr, 0,29 mmons, 1 3kB.) u TQA (2 M) B
JAXM (8 mi) nepemennBany Npyu KOMHaTHOM TeMnepaType B TeueHue 1 yaca. [lonydyeHnyro cmech
ynapusanu noa Bakyymom. Ocratok nepemerinsain B TOA (4 Mi) mpu KOMHATHON TeMIlepaType
B TeueHue | yaca. [ToaydeHHbIH pacTBOp yrapuBajy ¢ MOJIy4YEHHEM YKa3aHHOro coeanHeHus (80
Mr, BbIxon 98,7%) B BuAE JKeNTOro HeodMineHHoro teepporo Bemectsa. JKX-MC: [M+H]
272,20.

Cmaous 6: 2-(1H-umuoason-1-un)-7-memun-5SH-nuppono/ 3, 2-d [nupumuoun-4-
KapOOHOBas KUCIOmMA

PactBop sTUN

2-(1H-umunazon-1-un)-7-metun-SH-iuppono| 3,2-d Jnupumuann-4-kapookcunata (80 mr,
0,29 mmonb, 1 3kB.), H,O (1 mi) u NaOH (35,4 wr, 0,89 mmonb, 3 5kB.) B MeOH (4 ™)
nepeMeInuBaii IMpU KOMHATHOW Temmneparype B TedeHne | wyaca. PeakuuMOHHyK cMech
pa3baBisii 5 M1 Bozbl. 3HavyeHure pH gaHHOrO pacTBOpa JOBOAWIU IO 4 C MOMOIIBIO BOTHOTO
pacteopa HCI (1 mons/n). [TonydeHHBIH pacTBOP SKCTPArHPOBAIH AuXjopMeTaHoM (3 x 10 mu).
Oprannyeckue CiIou 00bEIUHSIIH, CYLIMIIN HaJ OE3BOJHBIM CYJIb(ATOM HATPUS U YIIAPUBAIH MO
BAKyyMOM C TIOJIyYeHHUEM YKa3aHHOTo coequaenus (60 mr, Berxoa 83,7%) B BUIE CBETIIO-KEITOrO
TBepAoro Bemectra. JKX-MC: [M+H]* 244,20.

Cmaoua 7: 2-(1H-umuoazon-1-un)-N-((1r,4r)-4-(2-memokcusmoxcu) yurio2excin)-7-
memun-5H-

nuppono[3, 2-d [nupumuoun-4-xapboxcamuo

Pacteop 2-(1H-ummnazon-1-wn)-7-merun-SH-nuppono|3,2-d Jnupumunns-4-kapOoHOBOIA
kucinotsl (55,0 mr, 0,23 mmonb, 1 3kB.), (1r,4r)-4-(2-MEeTOKCHITOKCH ) IUKJIOT€KCaH- 1 -amuHa (47,0
mr, 0,27 mmonsb, 1,2 3xB.), AUTIDA (87,7 mr, 0,68 mmons, 3 3xB.) u HATU (128,9 mr, 0,34 Mmoub,
1,5 skB.) B IM®A (2 M) mepeMernnBaid MpU KOMHATHOHW TemrepaTtype B TeueHHe | yaca.
ITonyuennsiii pactBop racuiu 10 mi Bonel. [lonydeHHsli pactBop sxcTparuposain JIXM (3 x 20
mut). OpraHuyeckue Ciiou OOBeNUHSUIN U yrapuBaiu. HeounieHHbIH TPOIyKT OUUINAIH (ism-
npenapatusHoit BOXX co cnenyromumu ycnosusimu: (Komonka: YMC-Actus Triart C18 ExRS,
30*150 mm, Smkm. TTonemwxHas dasa A: Boma (10 mmons/n NHHCO;), IToneuxnas dasa B:
ACN. Ckopoctb noroka: 60 ma/mun. I'panuent: ot 29% B no 53% B 3a 8 munyT; 254/220 uM™) ¢
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nojJiydeHneM ykaszanHoro coenuHeHus: (30,3 wmr, Beixon 33,6%) B Buzme 0Oenoro TBepAOro
semecta. JKX-MC: [M+H]* 399,15. 'H SIMP (400 MI'u, IMCO-d6) & 11,75 (c, 1H), 9,00 (c,
1H), 8,87 (n, J=8,6 I'y, 1H), 8,23 (c, 1H), 7,83 (¢, 1H), 7,13 (c, 1H), 3,95-3,80 (M, 1H), 3,60-3,53
(M, 2H), 3,48-3,41 (M, 2H), 3,30-3,26 (m, 1H), 3,25 (¢, 3H), 2,31 (¢, 3H), 2,11-2,05 (m, 2H), 1,90-
1,81 (m, 2H), 1,66-1,60 (M, 2H), 1,31-1,21 (M, 2H).

Cnenyromue Ilpumepst B Tabaume 5 monydanum B COOTBETCTBHH CO CIOCOOamu,
ONMUCAHHBIMU IS PEeALIECTBYIOMmUX [ Ipumepos.

Tabauua S
Iony4yeno
B
KX-
IIpumep COOTBETCTB
CTpykTypa U Ha3BaHHe MC
No HH C
(M+H)*
NpUMepoM
No
269 101 391,15
N-((1r,4r)-4-(3-unaHoa3eTUIUH- | - 1T ) IUKJIOTEKCHIT)-5-
(1H-umunazon-1-un)-1H-nupaszono[3,4-c|nupunus-7-
KapOoKcaMu
H
’OﬂN vCFg
%
N | Nx o
270 & 7 424.15
5-(1H-umupazon-1-um)-N-((1r,4r)-4-((2,2,2-
TPHU(TOPITHIT)aAMHUHO ) IUKJIOT€KCHIT)THEHO[ 2,3 -
¢ |mupuanH-7-kapOOKCaMuT
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5-(1H-umupazon-1-mm)-N-((1r,4r)-4-(((2,2,2-
TpU(TOPITHIT)aMUHO )METHUI ) IUKJIoTeKcH)- 1 H-

nupazono[4,3-d jmupumuaus-7-kapobokcamun

101 cTaguna

1

42320

272

F
NoNrF
IR
HN
N\ o

2-(1H-umunazon-1-mn)-N-((1r,4r)-4-((1,1,1-rpudrop-
2-MeTuInponaH-2-mi)aMruHO ) uKIorekcuin)-SH-

nuppodo[3,2-dmupumunun-4-kapbokcamug

436,20

273

F

N-((1r,4r)-4-((1, 1-gudrop-2-meTrnnponan-2-
wi)aMuHO )unkiorekcwn )-2-( 1 H-umunazon-1-wmn)-SH-

nupposio| 3,2-d JmupumunuH-4-kapbokcamun

418,20

274

H
IO
HN
B O

o
NH

=N
5-(1H-umupnazon-1-um)-N-((1s,4s)-4-metrn-4-((2,2,2-

@‘JJ’N

TpUPTOPITHIT)aMUHO )LHKIIOTeKcn)- | H-ripaszomno[ 4,3 -

d|mupumunuH-7-kapOoKkcamu

101 cTraguna

1

423,15
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H
/d__;.m cha
HN
= O
101 cTraguna

275 NH . 423,15

5-(1H-umupazon-1-um)-N-((1r,4r)-4-metnn-4-((2,2,2-
TpUTOPITHIT)aMUHO )LIHKIIOreKcn)- 1 H-impaszomno[ 4,3 -

d]mupumunus-7-kapOokcaMun

0]
276 \Nﬁ 7 437,15

5-(1H-umunazon-1-un)-N-((1r,4r)-4-((1,1,1-tpudrop-
2-MeTUInpOonaH-2-1i)aMIUHO ) IUKJIOreKCu)- 1 H-
nupasono[4,3-d JnupumuauH-7-kapObokcamMun
F

F
F

O
277 \I[\ll/ 7 437,15

5-(1H-umupnazon-1-um)-N-((1s,4s5)-4-((1,1,1-tpudrop-

2-MeTHIIIPONaH-2-HT)aMHHO ) IUKJIOTeKCHI)- 1 H-

nupasono[4,3-d jnupumuauH-7-kapObokcamun

IIpumep A

Ananu3 ¢pepmenta CD38

Anamus ¢pepmenta CD38 mposonmnm, kak onmcaHo panee (Becherer, JD, u np. J. Med.
Chem. 2015, 58, 7021-7056). Bxpartue, 200 HI TUTPOBaHUS 103a-OTBET KAXKIOTO TECTUPYEMOTO
coenuHeHus:, pactsopeHHoro B 100% JIMCO, HaHOCHIM Ha TPO3pavyHbIN MOJUCTUPONIOBLIN 384-
ayHouHbld mianmer (Thermo Ne 264704) ¢ ucnonpzoBarneM Mosquito (TTP Labtech). 10 mxn
pactBopa 2 amouns/n CD38 (BPS Biosciences Ne71227), cycnenauposannoro B 100 MM HEPES
((4-(2-rumpokcuaTun)- 1 -nunepasuHsTaHCyNbdoHOBass kucnora, pH=7.5), 4 mmons/n DATA

(2,2',2" 2" -(3Tan-1,2-muunouHUTpIIo)TeTpayKCcycHass kuciora) u 1 mmons/n CHAPS (3-[(3-
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XOJIAMHIOTIPOITIIT ) IMMETHIIAMMOHUO |- 1 -iponaHcy 1b(poHAT) MHKYOHpPOBAJIM C  HCIBITYEMbIM
coenuHeHneMm npu 25°C B TeueHue 30 MuHyT. DPepMEHTATHUBHYIO PEAKLMI0 WHULIUHPOBAIU
nobasnenuem 10 mxn 400 MxMmone/n HuKOTHHamunmaaeHuHaunykineoruaa (HAJT), 1000
MKMOIB/N (E)-2-(2-(mupuauH-4-uaMeTHIIeH )THAPasuHII) IUpUauHa B Oydepe, comepikamieMm S
mMoub/n anierat Hatpusi (pH=5,2) u 1 mmons/n CHAPS. Peakunu nnkyouposanmu npu 25°C u
u3mepsinu noriowenue npu 405 HM depe3 15 u 60 MUHYT ¢ MOMOIIBIO IMJIAHUWIETHOIO pUaEpa
Envision (Perkin Elmer). 3Hauenus moriomeHust BO BpeMEHHOH Touke 15 MUHYT BBIYUTAIHN OT
3HAYEHUH NOTJIOLEHUsI BO BPEMEHHON TOUKe 60 MUHYT.

Coenunenne 4-(((17,4r)-4-(2-MeTOKCU3TOKCH ) IUKIJIOTEKCHIT)AMUHO)- 1 -MeTHII-6-(THA3071-
S-un)xunonun-2(1H)-on cunte3nposanu kak onucano panee (Haffner CD, u ap. J. Med. Chem.
2015, 58, 3548-3571). KoHTponpHBIE JIYHKH, COAEpXKallie OTPHULATEIbHbIH KOHTposb 1%
Hocutens JIMCO wnum  monoxurenbHbli  KOoHTponb 100 mxmonws/n  4-(((1r,4r)-4-(2-
METOKCHU3ITOKCH )LIUKJIOTEKCHIT)aMUHO)- 1 -MeTHII-6-(THa3051-5-un)xuHonuH-2( 1 )-oHa

HCIIOJb30BAJIU AJIA pacyeTa % I/IHFI/I6I/IpOBaHI/IH, KaK OIIMCAHO HUIKE:
SUBcoea. - SUBMI/IH

SUB pax — SUByun

% nHru6upoBanus = 100 X

rae SUB¢ppq MpencTaBisieT co0ol BHIMUTAEMOE 3HAYEHHE JUIs JTyHKH MHAMBUIYaJIbHOTO
obpaboranHoro coemuuenus, SUB.;, mnpencraBmser coboil cpenHee 3HAYEHHE BBIYTEHHBIX
3HAYE€HUN 4-(((1r,4r)-4-(2-METOKCUI TOKCH ) LIMKJIOTEKCHIT JaMHHO)- | -MeTHII-6-(THa30J1-5-
win)xuHOJMUH-2(1H)-0Ha B JIyHKax MOJIOKUTENBHOrO KOHTpouis, a SUB .« Mpencrasisier coboi
CpelHee U3 BBIYTEHHBIX 3HAYEHHUH JIYHOK oTpHLaTebHoro koutposst JIMCO.

3HaueHuss % WHrUOMPOBAHUS HAHOCHIM Ha TpaduK Kak (YHKIHIO KOHLIEHTPALIUH
coenuHeHus, U Ui monyudeHus: 3HaueHuil 1Csy MpUMEHsUTH CIEyIOyo 4-mapamMeTpuvecKyro

AIMPOKCUMAIIHIO!
(Bepx — Hus)
KoaddunuenT Xunia

1+ ICsq

Y = Hus +

I7ie BEPX U HU3 OOBIYHO MOTYT OBITh IUIABAIOLINMH, HO MOTYT OBITh 3a()MKCUPOBAHBI HA
ypoBHe 100 miu O, COOTBETCTBEHHO, NMpPH anmpokcumanuu ¢ 3 mapamerpamu. Kosdduuumenrt
Xuia 0ObIMHO MOKET OBITh TUIABAOLIMM, HO TAK)KE MOYKET OBITh 3a()UKCHPOBAH Ha YpoBHE | mpu
anMpOKCUMALWH ¢ 3 mapameTpamu. Y mpeacTanisieT codoit Yo MHruOupoBaHus, a X MPEACTABIAET
cO00¥1 KOHLIEHTPALIMIO COeTMHEHUSI.

Hannbie 1Csy anst coepnHEHUI NO NAaHHOMY H300PETEHHI0 B COOTBETCTBHH C 3TUM
aHaM30M mnpenctapiieHsl B Tadnuie A-1 Hioke («+» o3HadaeT < 0,01 MKMONB/JT; «++» O3Ha4aeT
> 0,01 u <0,1 mkmoaw/i;, «+++» o3Hadaer > 0,1 Mkmonb/i1 1 < 1 MKMOJIB/JI, a «++++» 03HayaeT
> 1 MKMOJTB/JT).

Tabauna A-1.
IIpumep Ne IC50 CD38 yesioBeka (MKMOJIB/J1)

1 +++
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2 ++++
3 +++
4 +++
5 +++
6 +++
7 ++
8 +++
9 +++
10 ++
11 ++
12 ++
13 +++
14 ++
15 +++
16 ++
17 +++
18 ++
19 ++
20 +++
21 ++
22 ++
23 ++
24 ++
25 +++
26 ++
27 +
28a ++
28b +
29 +++
30 +++
31 ++
32 ++
33 ++++
34 ++++
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35 ++++
36 ++
37 ++++
38 ++++
39 +

39b +

41 +++
42 +++
43 +++
44 ++
45 +++
46 ++
47 ++++
48 ++
49 ++
50 ++
51 ++
52 +
53 +++
54 4+
55 ++
56 ++
57 ++
58 +

59 +

60 -+
61 ++
62 ++
63 +

64 ++
65 ++
66 ++
67 ++
68 ++
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++

+++

++

++

F++

++

++

++

+++

++

++

++

++

++

++

69
70
71

72
73

74
75

76
77
78

79
80

81

82
83

84
85

86
87
88
89
90
91

92
93

94
95

96
97
98

99

100
101

102
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103 ++
104 +
105 ++
106 +++
107 +
108 ++
109 +
110 ++
111 +++
112 ++
113 ++
114 +
115 ++
116 ++
117 ++
118 +
11%a ++
119b ++
120a +
120b ++
121 +
122 +
123a ++
123b +++
124a ++
124b ++
125a ++
125b ++
126a ++
126b ++
127a ++
127b ++
128a +
128b ++
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129 ++
130 +
131 +
132 +
133 ++
134 +
135 ++
136 +
137 +
138 +
139 ++
140 +
141 +
142 +
143 ++
144 +
145 +
146 ++
147 ++
148 +
149 +
150 +
151 +
152 ++
153 +
154 +
155 ++
156 +
157 ++
158 ++
159 +
160 ++
161 ++
162 +
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163 ++
164 ++
165 ++
166 ++
167 ++
168 ++
169 +++
170 ++
171 +
172 ++
173 +
174 +
175 +
176 ++
177 +
178 ++
179 ++
180 ++
181 e
182 +
183 +
184 +
185 +
186 ++
187 ++
188 +++
189 ++
190 +
191 ++
192a +
192b +
193 ++
194 +++
195 ++
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196 ++
197 ++
198 ++
199 ++
200 +
201 ++
202 ++
203 ++
204 ++
205 +
206 ++
207 ++
208 ++
209 ++
210 +
211 +
212 +
213 ++
214 +
215 +
216 ++
217 +
218 ++
219 +
220 ++
221 ++
222 ++
223 ++
224 +
225 +
226 ++
227 ++
228 +
229 +




227

230 ++
231 +

232 ++
233 ++
234 ++
235 ++
236 +

237 +

238 +

239 +

240 e
241 ++
242 ++
243 ++
244 ++
245 ++
246 ++
247 +

248 ++
249 +

250 ++
251 ++
252 ++
253 ++
254 -+
255 ++
256 -+
257 ++
258 ++
259 -+
260 +

261 +

262 ++
263 +
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264a +

264b ++
265 ++
266 ++
267a +

267b ++
268 ++
269 ++
270 ++
271 ++
272 ++
273 ++
274 ++
275 +++
276 ++
277 +++

[Ipumep B. O6padorka unruduropamu CD38 B ucciaenosanun D/ noza-3dpdexr in
vivo.

Konuuecmeennoe onpeoenenue HAJ[*

bt paszpaboran OGHoaHAIUTHYECK I METOA KOJIHUYeCTBEHHOTO onpenenenus HAJT', u ero
ucronb3oBaiu aisi usydenuss OK/@J[. B sTtom MmeTome HCMIONB3yeTcss SKCTPaKIusi 00pas3loB
meronoMm mnpeuunurauuu Oenka (PP) ¢ wucnonbzoBanwem 0,5M X 1O p HO W KHCIOTHI C
nociaenyomuM aaan3oM XKX/MC/MC u npoaeMOHCTPHPOBAH JIMHEHHBIN TUaNa30H aHaJIu3a OT
5 mo 500 MKkMONB/J TIpU UCTIONB30BaHUN 0OBbeMa obOpasua 0,02 mut. JlaHHBIA aHAJIU3 yCHEIIHO
NPUMEHSUTH B aHaJH3e 00pa3LoB, TAKMX KaK CeJIe3€HKa U ME€YEHb.

Jins  mpuroTtoBiieHWst pacTBOpa BHyTpeHHero craHmapta (IS) umcmosap3oBamm

KapbamazenuH, kak Moka3aHO B TAOJIHIE HIKE:

Coenunenue Ne MW FW VYcnoBust xpaHeHus
HAJL™ 663,43 663,43 -20°C
Kapbamasenun 236,27 236,27 -20°C

Cucrema XX-MC/MC copmepxana [erazatop DGU-20ASR, C, XuakocTHbIH
Xpomarorpadp LC-30AD, Unrepdeticasiit Monyne [lInast CBM-20A, Asrocammuiep SIL-30AC,
YcrpotictBo anst 3amens tuianineTos 11 u XKX-MC/MC mac-criekrpomerp AB Sciex Triple Quads
5500.

Xpomarorpadudeckoe pasaenenue nposoauiu Ha Waters Atlantis T3 3 mxm 4,6x100 mm

npu KOMHaTHOU Temmepatype. [lonsrmxHas ¢aza cocrosna uz A: 100% soxner (0,1% MypaBpuHON
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kuciotsl); B: 100% aneronurpuna (0,1% mypaBbuHON KuciaoThl). CKOPOCTh OTOKA COCTABIISIIA
0,7 ma/mMuH.

HNoHm3anmio 31eKTpopacibplieHHeM B TOJOXHuTeNbHOM peskume (ESI) BbimonmHsm Ha
ucTouHuke noHoB Turbo V® mist monyuenust nporoHupoanuoro wona HAJ[T u kapbamasernuna
(IS). Ans KONMUECTBEHHOTO aHan3a ObUT BBIOPAH METOA MOHUTOPHHIA HECKOJIBKHUX PEaKLIHH
(MRM). OnrumusupoBaHHble Tiepexobl Obumn 664,038—427,9 u 237,146—194,2 nna HAJ[™ u
kapbamasenmHa, COOTBETCTBeHHO. llapamerpsl mpubopa ObUIM YCTAHOBJIEHBI CIEAYIOMUM
o0Opa3oM: HanpspKeHue snekTpopactbuieHns: 5500 V; msomupyromuii ras: 40 pyHTOB Ha KB. TIOHM
(275 xITa); ra3 HeOynaiizepa: S0 pyHTOB Ha KB. mt0iiMm (345 kIla); ra3 TypOunsl: 50 GyHTOB Ha KB.
aroiim (345 kIla); ra3 ans cronkHoBeHus: 10 pyHTOB Ha KB. Aroiim (69 klla); remneparypa: 400

°C. [TapameTpbl, 3aBUCUMBIE OT COCIUHEHUH, MePEUNCIICHBI B CIeAYOIel TabuIe:

Coenunenune Ne HAL" KapbamazenuH (IS)
ITepexon 664,038—427.9 237,146—194,2
DP 61 101
CE 35 25
CXP 14 18

HAJI* roroBunu B Bozme ¢ mepemernuBanueMm mnpu 10 mmonbs/a (cBobonnasi ¢popma) B
Ka4eCTBE CTAaHIAPTHOTO UCXOMHOro pacTBopa. KannbpoBouHsle cTangapTHbIE paboune pacTBOPSI
TOTOBWJIM MpH KoHueHTpammsx 50, 100, 200, 500, 1000, 2000 u 5000 MKMOJB/MJI MyTeM
NOCJIEIOBATEIBHOTO pa30aBieHHs] CTAHAAPTHOTO 0a30BOr0O pacTBOpa BoAoW. Paboune pacTBOpsI
ISl KOHTPOJIS KadecTBa npu KoHieHTpamusx 20, 50, 100, 200, 500 u 4000 MKMOJIb/MJI TOTOBUIIU
IyTeM TOCIIEAOBATEIbHOTO pa30aBlieHHsT CTAaHIAPTHOrO 0a30BOrO pacTBopa BOAOW. JlaHHBIE
oOpasiibl KOHTPOJIST KayecTBa ObUIM TOJyYEHbl B JI€Hb aHAIM3a TAaKUM ke 00pa3oMm, Kak U
craHgaptel uis kanuOpoeku. KapGamaszenun roroBwim B JIMCO ¢ mepeMemmBaHueM mpu
KOHUeHTpauun 1 mr/mn (cBoOomHasi opma) B KauecTBe CTAHIAPTHOTO HMCXOMHOTO PacTBOPA.
3aTeM roToBUJIM KOHEYHYIO KOHIeHTpalwo IS 20 Hr/mi nyTeMm pa3basiieHus 6a30BOro pacTBOpa
IS Bomoit.

2 MkJ pabouero pacTBopa Kaxaoro kaaunopoBouHoro cranaapTta (50, 100, 200, 500, 1000,
2000, 5000 mxmosb/n) nobasysin K 20 MKJI MyCTOH MaTPUIb! IS IOy YSHHST KATUOPOBOYHBIX
crannapToB 5~500 mxmonsw/n (5, 10, 20, 50, 100, 200, 500 MkmoJb/11) B 00IIEM 00BeEMe 22 MKIL.
ITaTh 0Opa3LOB KOHTPOJIS KA4eCTBA MPHU 5 MKMOIIb/J1, 10 MkMoIb/i1, 20 MKMOIIB/J, SO MKMOJIB/JT 1
400 MKMOJIB/JT TOTOBHJIM HE3aBUCHMO OT T€X, KOTOpPbIE HCIOJB30BAIH IS KAJTUOPOBOYHBIX
KpuBbIX. [laHHBIE O0pa3ubl KOHTPOJSI KadecTBa OBLIM TOJYYEHBbI B JACHb AHAJIHM3Aa TAKHM K€
00pa3oM, KaK M CTAaHAAPTHI AJIs1 KaJTHOPOBKH.

Crangaptel 22 MKJI, 00pa3isl 22 MKJ KOHTpOJis kadecTBa nobasysuu k 200 Mk 0,5 H
XJIOPHOU KUCITOTHI ¥ 30 MKJI BOZIBI, conepikaiieii cMech IS muist ocaxnenus Oenka, u nodbasisium 22
MKJI HeU3BeCTHBIX 00pa3oB (20 Mk «cenezenka:0,5 H xnopHas kucinora=1:4» ¢ 2 MK ImyCcTOro
pactBopa) k 184 mxn 0,5 H xyopHoii kucnotsl, 16 Mk Bonbl i 30 MKJT BOJIBI, COMEepsKaIIeil cMech

IS nns ocaxnmenuss Oenka. 3areM oOpasiel mepememuBain B TedueHue 30 cekyHn. Ilocne



230

uentpudyruposanus npu 4 rpagycax Llenscus, 4000 06/muH B Teuenne 15 munyT. CynepHaTanT
pasbaBmsin 4 pasa pactBOpoM S5 MMOJb/n (opmmara aMMOHHS. 3 MK pa3OaBiIeHHOTO
cynepHaTtanTa BBonwn B cucteMy JKX/MC/MC st KOMU4eCTBEHHOTO aHaJIH3a

Cucrema XX-MC/MC copmepxana [erazatop DGU-20ASR, C, XuakocTHbIi
Xpomarorpad LC-30AD, Untepdeticasiit Monyne [lInast CBM-20A, Asrocammiep SIL-30AC,
YerpoticTBo st 3amens tanmeTos 11 u XKX/MC/MC mac-cniektpomerp AB Sciex Triple Quads
5500.

Xpomarorpaduieckoe pasaesnenue nposoauin Ha Waters Atlantis T3 3 mxm 4,6x100 mm
npu KOMHaTHOU Temriepartype. I[lonsuxHas ¢aza cocrosna uz A: 100% soxnsr (0,1% MypaBpuHOMN
kucnotsl); B: 100% aneronurpuna (0,1% mypaBbuHON KucioTsl). CKOPOCTh MOTOKA COCTABIISIA

0,7 mu/muH. OOBEM BHpBICKA COCTABIUT 3 MKJI. ['pamueHT 3II0HUpOBaHUs YKa3aH B CIEAYIOIIEei

Tabuue:
Bpemsi (mun) A (%) B (%)
0,01 100 0,00
0,50 100 0,00
3,40 0,00 100
5,00 0,00 100
5,01 100 0,00
5,50 100 0,00

HNonmzanmio sjekTpopacnbuieHHeM B mnoyiokutesbHoM pexkume (ESI) mpoBomwnu Ha
ucrounuke noHOB Turbo V® ¢ nonyvenuem nporonupoBanHoro nona HAJI™ u kapOamaszenmHa
(IS). Ans KOJMUYECTBEHHOTO aHAJN3a ObUT BHIOPAH METOA MOHUTOPHHIA HECKOJIBKUX PEaKLMH
(MRM). OntumusupoBaHHble Tiepexoabl Obutn 664,038—427.9 u 237,146—194,2 nna HAJI™ u
kapOamaszenuHa, COOTBETCTBEHHO. I[lapamerprl mpuOopa OBUTH YCTAaHOBJIEHBI CIEIYHOIIUM
o0OpaszoM: HanpspKeHue dekTpopactbuieHus: SS00 V; msonupyromuii ras: 40 pyHTOB Ha KB. THOHM
(275 xITa); ra3 HeOynaiizepa: SO pyHTOB Ha KB. mtoiim (345 kIla); ra3 TypOunsl: 50 GyHTOB Ha KB.
nroiim (345 kIla); ra3 ans cronkHoBeHus: 10 ¢pyHTOB Ha KB. mroiim (69 klla); remnepatypa: 400

°C. ITapameTpbl, 3aBUCUMBbIE OT COETUHEHUH, MEPEUUCIICHBI B CIEAYIOIEeH TabuIe:

Coenunenue Ne HA" Kapbamazemnus (IS)
ITepexon 664,038—427.9 237,146—194,2
DP 61 101
CE 35 25
CXP 14 18

Konuuecmeennoe onpeoenenue AJ/[OP

Byt pa3zpaboran OMoaHaTUTHYECKHH METO KOJIMYeCTBeHHOT O onpeaenenus AJIOP, u ero
ucrionb3oBain ais uzydeHus: PK/@J]. B stom MeTome HCmonmb3yercss SKCTPakLusi 00pas3noB
MeTonoM mpeuunuraiuu Oenka (PP) ¢ ucrmonb30BaHWEM alEeTOHUTPUIA C MOCIEAYIOIUM

aHamzoMm KX/MC/MC u nponeMOHCTPUPOBAH JIMHEHHBIM OUana3oH aHamu3a oT 5 go 5000
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MKMOJIB/JI TIPH UCTIONb30BaHNH 0ObeMa oOpasua 0,01 mu. JlaHHBIH aHAIU3 YCIEUIHO TPUMEHSITH
B aHA/NN3€ 00PA3IOB, TAKUX KAaK CEJIEe3€HKA U NeUeHb.
Jlis IpUTOTOBJIEHNS pacTBOpa BHyTpeHHero cranaapra (IS) ncnonp3osanu DS-aneHo3uH.

Hudopmanmst 00 3THX COENUHEHNUSAX NMPUBEIEHA B TAOIHUIIE HIDKE:

Coenunenue Ne MW FW VYcnoBust XxpaHeHus
AJ1OP 559,1 559,1 -20°C
D5-Anenosun 282,16 282,16 -20°C

Cucrema XX-MC/MC copmepxana [erazatop DGU-20ASR, C, XwuakocTHbIiA
Xpomarorpadp LC-30AD, Unrepdeticubiit Monyns [lInasr CBM-20A, Asrocammiep SIL-30AC,
YerpotictBo s 3amensl tanmeTos 11 u XKKX/MC/MC mac-criektpomerp AB Sciex Triple Quads
5500.

Xpomarorpaduueckoe pasaenenue nposoguwian Ha Waters Atlantis T3 4 mxm 3x100 mm
npu KoMHaTHOW Ttemnepatype. Ilonsmxknas ¢asa cocrosa u3z A: 5% auneronutpuna (0,1%
MypaBbHHOHN kHCIOTHI) B Boze, B: 95% aneronurpuna (0,1% MypaBpuHOHN KHCIIOTBI) B BOZE.
Cxopoctb motoka cocrasiisiia 0,6 MJI/MUH.

Honuzauuio snexTpopacnbuieHneM B mojoxutenbHoM pexxume (ESI) mpoBommnu Ha
rcroynrke noHoB Turbo V® ¢ mosnydenuem nporonuposanHoro uona AJIOP u nekcamerasoHa
(IS). JInsa xonm4ecTBEHHOTO aHajaM3a ObLT BHIOPAH METOJ MOHMTOPHMHIA HECKOJBKUX PEaKLHUil
(MRM). OntumusupoBaHHbIe nepexonbl coctaBmwin 560,105—136,1 u 283,163—145,9 nns
AJ1IDP u D5-anenosuna coorBeTcTBeHHO. [TapaMeTpbl npudopa ObLIN yCTAHOBJIEHBI CIIEAYOIUM
oOpa3zoM: HanpsKeHue snekTpopactbuieHus: SS00 V; msonupyromuii ras: 40 pyHTOB Ha KB. THOHM
(275 xITa); ra3 neOynaiizepa: S0 pyHTOB Ha KB. mtoiim (345 kI1a); ra3 TypOunsl: S0 GyHTOB Ha KB.
nroiim (345 kIla); ra3 ans cronkHoBeHus: 10 ¢pyHTOB Ha KB. Aroiim (69 klla); remnepatypa: 400

°C. I1apameTpbl, 3aBUCUMBIE OT COSTUHEHHM, TIEPEUNCIICHBI B TAOJIULIE HIKE:

Coenunenue Ne AJ1DP D5-Anenosus (IS)
ITepexon 560,105—136,1 283,163—145,9
DP 76 72
CE 47 25
CXP 8 20

AJIDP rorounu B 0,5 M XJ0pHOH KHCIIOTE C MEepeMellnBaHUeM MPU KOHLEHTpauuu 1
mr/mn (cBoboaHast opMa) B KauecTBE CTAHAAPTHOTO HCXOMHOro pactBopa. KammOpoBouHbIe
CTaHnmapTHbIe padodre pacTBOPBHI TOTOBIIIM MpH KOHIEeHTparusx S5, 10, 20, 50, 100, 200, 500,
1000, 2000 u 5000 HI/Ma myTeM MOCIENOBATEIBLHOTO pa3daBlieHUsT CTAHTAPTHOTO OAa30BOrO
pactBopa ¢ momomsro 50% MeOH (0,1% mypaBbrHOI KHCIIOTHI) B Boae. Pabodne pacTBOpBI AJist
KOHTPOJIS KadecTBa npu koHueHtpauusx 10, 20, 50, 500, 1600 u 4000 HI/MJI TOTOBHIIH TyTEM
NOCJIEIOBATEIBHOTO pa30aBIeHUsI CTAHAAPTHOTrO 0a30BOro pactsopa ¢ momoueio 50% MeOH
(0,1% mypaBbHHON KUCJIOTHI) B Bone. JlaHHBbIe 00pa3ibl KOHTPOJIS KauecTBa ObLIH TMOJYYEHBI B
JeHb aHAJTN3a TAKUM ke 00pa3oM, KaK U CTAHIAPTHI IJIsl KAJTHOPOBKH.

D5-Anenosun roromm B MeOH ¢ nepememuBanneM npu kKoHmeHTpauuu 0,1 mr/mi
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(cBoOOnHas (hopma) B KauecTBE CTAHIAPTHOT'O UCXOAHOTO PACTBOPA. 3aTeM rOTOBUIIN KOHEUHYIO
koHueHntpauuro IS 50 Hr/mn myrem pasbaBnenuss Gasosoro pactBopa IS MeOH c¢ 0,1%
MY PaBbUHOHN KHUCJIOTBHI.

20 MK pabodero pacTBopa Kakaoro kanubposodHoro cranaapra (5, 10, 20, 50, 100, 200,
500, 1000, 2000 u 5000 ur/mu) nobasisum k 20 Mk myctoro pactBopa 0,05 MoJb/JT XJIOPHOMA
KHCJIOTHI JIsI IOy Y€HHs KaTMOPOBOUHBIX cTaHaapToB 5-5000 ur/mi (5, 10, 20, 50, 100, 200, 500,
1000, 2000 u 5000 ur/min) B obuiem oobeme 40 M. OOpasnp! koHTpost kKauecTsa (KK) mpu 10
(am3kmit-1), 20, (am3kmii-2), 50 (Huskuii-3), 500 (cpemnmii-1), 1600 (cpemumii-2) u 4000
(BbIcokwmit) HI/Ma B 0,05 M ITA rotoBmin HE3aBUCHMO OT UCHOJBb3YEMBbIX IJIsI KAIMOPOBOYHBIX
KpuBbIX. [laHHBIE O00Opa3ubl KOHTPOJS KadyecTBa OBLIM TOJYYEHBbl B JAE€Hb AHAJIM3a TAKUM K€
oOpa3oM, kKak M craHaapThl ans kanuOpoBku. Ctannmaptsl 40 Mk, oOpasipl 40 MK KOHTPOJIS
kadecTBa no6asnsiu k 200 Mk metanona u 0,1% MypaBbHHOI KHCIIOTHI, COAEPKALIUX CMeCh [S
11 ocaxkaeHus Oenka, 1 1o0asisiy 40 MKJI HEU3BECTHBIX 00pa31oB (20 MKJI MeYeHn/Cene3eHKU
¢ 20 Mk «50% pactBopa metanona B Boze (0,1% MypaBbrHOM KUCIOTE)» K 200 MKJI METaHOJIA U
0,1% MypaBBMHON KHCJIOTBI, copepskamux cmech IS mus ocaxnenus: Oenka. 3ateM 0Opasupbl
nepemerinBany B TedeHne 30 cexkynn. [locne nentpudyruposanus npu 4 rpanycax Llenbcus,
4000 o6/muH B Teuenme 5 muHyT. CynepHarant pasbasmsmm 2 pasa AU Bomoit. 15 Mk
pazbasneHHoro cynepHatanta BBoawin B cuctemy KX/MC/MC ¢ ycnosusimu XKXKX-MC/MC nns
KOJINYECTBEHHOTO aHaJIN3a

Cuctema XX-MC/MC conepxana Jlerazatop DGU-20AS5R, C, XugkocTHbli
Xpomarorpad LC-30AD, Unrepdeticubiit Monynb [lInast CBM-20A, Astrocamiuiep SIL-30AC,
YcerporicTBo st 3amens ianmeTos 11 u JKX/MC/MC mac-cniektpomerp AB Sciex Triple Quads
5500.

Xpomarorpadudeckoe pasaeieHue npoonuian Ha Waters Atlantis T3 4 mxkm 3% 10 MM nipu
KOoMHaTHOW Temneparype. IlomBmwxnas ¢asza cocrosma w3 A: 5% auneronutpuna (0,1%
MypaBbHHOHN KHCIOTHI) B Boze, B: 95% aneronutpuna (0,1% MypaBbUHOH KHCIIOTBI) B BOJE.
Ckopocts motoka coctaBisuia 0,6 mu/muH. OObeM Brpbicka coctaBisl 15 ki ['paguent

SJIFOUPOBAHUS YKa3aH B TAOJUIE HIDKE:

Bpems (mun) A (%) B (%)
0,01 100 0,00
0,20 100 0,00
2,60 70,0 30,0
3,50 10,0 90,0
3,80 10,0 90,0
3,81 100 0,00
4,30 100 0,00

Honmzaumio 3JeKTpopacrbuieHHeM B mosiokutesnsHoM pexkume (ESI) mpoBommnmm Ha
ucrounrke noHoB Turbo V® ¢ monyuenuem nporoHupoanHoro noHa AJI®P u nekcamera3zoHa

(IS). Ans KONMUYECTBEHHOTO aHan3a ObUT BBIOPAH METOA MOHUTOPHHIA HECKOJIBKHUX PEaKLHH
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(MRM). OnruMu3upoBaHHbIe Mepexonbl cocTaBmwin 559,326—497,20 u 393,128—373,200 mnst
ERAS-601 m pnexkcamera3ona, cooTBeTcTBeHHO. Ilapamerpsl mpubopa ObUIM YCTaHOBJIEHBI
CIIeYFOIIIM 00pa3oM: HanpsikeHue djiekTpopacibuieHus: 5500 V; uzonupyromuii ra3: 40 ¢yHTOB
Ha KkB. aroiim (275 klla); ra3 neOynaiizepa: 50 ¢pyHTOB Ha KB. oM (345 klla); ra3 TypOunsr 50
¢ynToB Ha kB. moiMm (345 klla); ra3 ansa cronkHoBeHus: 10 ¢yHTOB Ha KB. monm (69 klla);

temnepatypa: 400 °C. [TapameTpsl, 3aBHCUMBIE OT COEAUHEHUH, IEPEUHCIICHbI B TAOJHIIE HIDKE!

Coenunenue Ne ERAS-601(PO) HexcameraszoH (IS)
ITepexon 560,105—136,1 283,163—145,9
DP 76 72
CE 47 25
CXP 8 20

Hccneoosanue @J] in vivo

Mpbimam C57BL/6 BBOAMIM HOCHTEIb W AMAMNA30H 103 Kaxaoro uHrudburopa CD38 B
cocrase 0,5% ruapoxcunponmiMeTiine/uono3s (I'TIMIT) + 0,1% Tween 80 nosenennom no pH
~3,5 Oyepom ¢ mumonHoM kucnotoi. O6pasupl mazmel PK codupanu B koHeUHOH Touke. QKOO0
500 mxn nenbHOH KpoBu cobupanu B mpobupky odwsemom 1,5 mu, comepxkamyro 20 mxn 15%
pacTBopa  muKamuil  STwieHauaMmuHTeTpaykcycHoi  kucnorbl  (D[ATA-2K).  IIpoby
neHtpudyruposanmu npu 6000 06/muH, 4°C B TeueHHe 5 MUHYT I BbIAEIEHUST OKOJIO 200 MK
TUIa3MBbl U OTTIPABIISUTH Ha OnoaHanus. Llenas cenezeHka u oOpasiibl J€BOH 10K EYEHN COOMPaITH
B KOHe4YHOU Touke asi usmepenuss HAJI™ uinu AJI®P. O6pasipl neYeHr U CeNie3eHKH pa3pes3aiu
10 100-400 mr/kaxkablii ¢ perMCTPUPOBAHUEM MAacC BO BJIAKHOM COCTOSHMM U TOMELIAN B
npobupky, comepsxkamryto 0,5 H xjopHyto kucnory (cootHoineHue 1:4 (Mr/mki)) B TeueHue 30
cexyH. OOpasLbl 3aMOPaKMBAJIM B CYXOM JIbIy U Xpanuiu mpu -80 °C.

O0pastpl xpanuau npu Temnepatype -80 °C, mpu 3ToM MPOOOMOATOTOBKY MPOBOIMIH
Cpasy Iociie U3BJIeUEHHsI 13 MOPO3WIIbHON KamMephl n3-3a HectabuinpHocTH HA I B MaTpuuiax npu
KOMHaTHOU Temnepatype. Jlmsupyromyro matpuiy Medal Bead noGasisiiu B kakayro mpoOupky
BMeCTe ¢ 4-KpaTHbIM pasBeneHueM obOpasua cMmecbio 80:20 areTOHUTPUIIBOIA, COmepKainei
unruourop CD38 u O18HA/T". IIpoGer romorennsuposain Ha MP FastPrep-24 mpu 6 m/c B
teuenne 60 cexynn. I'omorenar nentpudyruposamu npu 13000 o6/MUH B TeyeHHE 5 MHHYT,
CYMepHATAHT MEPEHOCWIH B 96-TyHOYHBbIH TUTaHIeT u pa3dasisuu Bogod 1:10. Anamusz HAJT®
BBINMOJIHSIH yTeM BBeaeHus: 10 Mk Ha konoHKy Zorbax Hillic Plus Ha BOXKX Agilent 1290 u
macc-criektpomerpe Sciex API4000, orcnexuBas nepexon 664-428 nns HAJL™ u 668-136 nmns
BHyTpeHHero cranaapra O 18HAJ". J)KX-pasnenenue nocturaiu ¢ NOABMKHOM (a3oii A - Boxa ¢
0,1% amerara aMMOHHUSI U MOABIKHOHN (a3oit B - aneronutpun ¢ 0,1% MypaBbHHOH KHCIIOTHI,
HaunHas ¢ 98% mnoxmBmwxHOH (asel A ¢ mocnenyromuM 0,5-MHHYTHBIM TpagueHTOM a0 5%
nonBKHOW (a3bl. JlaHHBIE MpeACTaBJsUTN Kak oTHOuIeHuWe miomann HAJ[™ x BHyTpeHHEMY
crangapty O18HAJI".

@ur. 1A npexncrasusier coboii rpaduk koHueHtpaunu HAJ[™ B ceneseHke B OIHOU

BPEMEHHOH TOYKE IOCJIE€ MO3UPOBAHUS pa3snu4yHbIM konndecTBoM Ilpumepa 7. ®ur. 1B
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npencrasisier co0oit rpaduk koHueHTpanuu HAJ[™ B medeHn B OQHONW BPEMEHHOH TOUYKE MOCIe
JO3UPOBAaHUs pa3audYHbIM KonndecTsoM [Ipumepa 7.

@dur. 2A mnpencrasnsier coboi rpaduk koHueHtpaumn HAJ[™ B meueHm B OnHOMU
BPEMEHHOH TOYKE IIOCJI€ MO3UPOBAHUS pa3sau4yHbIM konndecTBoM Ilpumepa 7. ®ur. 2B
npencrasisier coboi rpaduk koHueHTpauun AJIOP B meueHn B OAHON BPEMEHHOU TOYKE MOCIE
JO3UPOBaHUs pa3andHbIM KonndecTsoM [Ipumepa 7

@dur. 3A npexncrasisier coboii rpaduk koHuentrpauuu HAJ[™ B ceneseHke B OIHOU
BPEMEHHOH TOYKE IOCJE€ NO3UPOBaHUS pas3nudHbIM koaudecTBoM IIpumepa 115. @ur. 3B
npencrasisier co0oit rpaduk koHneHnrpauuu HAJ[™ B meyeHn B OQHONW BPEMEHHOH TOUKE MOCIe
JO3UPOBaHUs pa3andyHbIM KonndecTsoM [Ipumepa 115.

@dur. 4A npexncrasisier coboii rpaduk koHuenrpauuu HAJL™ B ceneseHke B OIHOMU
BPEMEHHOH TOYKE IIOCJE€ MO3UPOBaHUS pas3audHbIM koaudecTBoM IIpumepa 191. Pur. 4B
npencrasisier co0oit rpaduk koHueHtpanuu HAJ[™ B meyeHn B OQHON BPEMEHHOH TOUKE MOCIe
JO3UPOBAHUS pa3nudHbIM KoanuecTsoM Ilpumepa 191.

@ur. SA npexncrasnsier coboii rpapuk koHuentpaunmun HAJ[® B ceneseHke B OmHOM
BPEMEHHON TOYKE IOCJe AO3MPOBaHUS pas3indHbIM KonudecTBoM IIpumepa 195. ®ur. 5B
npezacrasisier coboi rpadpuk konueHtrpaunu HAJI® B meueHn B OHOM BPEMEHHON TOUYKE MOCIe
JO3UPOBAHUS pPa3IuYHbIM KoanuecTBoM IIpumepa 195.

@ur. 6A npexncrasnsier coboii rpapuk koHuentpaumun HAJ[® B ceneseHke B OmHOM
BPEMEHHOH TOYKe IOCJe€ NO3UPOBaHUs pa3audHbIM kosudecTBoM IIpumepa 189. Pur. 6B
npencrasisieT codoit rpaduk koHueHTpauu HAJ[™ B meyeHu B OQHOW BPEMEHHONH TOUYKE MOCIE
NO3UPOBAaHUsA pa3audyHbIM kKonndecTBoM [Ipumepa 189.

@dur. 7A npexacrasisier coboii rpaduk koHHeHtpauuu HAJ[™ B ceneseHke B OIHOMU
BPEMEHHOH TOYKE IOCJe€ NO3UPOBaHUs pa3audHbIM kosudecTBoM Ilpumepa 193. @ur. 7B
npencrasisier coooit rpaduk koHneHtpauuu HAJ[™ B meyeHu B OQHOW BPEMEHHOH TOUYKE MOCIE
NO3UPOBAaHUsA pa3audyHbIM KonndecTBoM [Ipumepa 193.

@dur. 8A npexacrasisier coboi rpaduk koHnentpauuu HAJ[™ B ceneseHke B OIHOMU
BPEMEHHOH TOYKE MOCJe NO3UPOBaHUs pas3nuyHbIM kosaudecTBoM Ilpumepa 182. Pur. 8B
npencrasisier coooit rpaduk koHneHtpanuu HAJ[™ B meyeHn B OJHOW BPEMEHHOH TOUYKE MOCIEe
JO3UPOBaHUsA pa3audyHbIM KonndecTBoM [Ipumepa 182.

Ipumep C. Uccenopanue 3¢gppexTuBHocTH HA Moaean B16F10

Omnyxonessie kinetkun B16-F10 (ATCC, Ne mo karamory CRL-6475) nognepskuBanu in
Vitro B BUi€ MOHOCIOIHOH KynbTypel B cpene DMEM (Gibco, Ne mo kxaranmory 11995-040) ¢
nobasneHueM 10% MHAKTUBUPOBAHHON HarpeBaHueM (eranbHO Obrubeli chiBopoTKH (Biological
Industries, Ne o karanory 04-002-1A), 100 ex/mn nenunmuinHa U 100 MKI/MJT CTPENITOMULIMHA
(Hyclone, Homep mo karajory SV30010) mpu 37 °C B armocdepe ¢ 5% CO, B BO3myXE.
OnyxoneBble KJIETKH PEryJSIPHO MACCUPOBAIIM JIBa pa3a B HEAENIO MyTeM oOpabOTKH TPUIICHUH-
OTA (Gibco, kat Ne 25200-072). Knetku, BbIpaiieHHbIe 10 KOHPIFOIHTHOCTH 0KOJI0 70%-80%,
coOupany M MOACYMTHIBAIM Ul MHOKYJSAIUHN omyxonu. KynbruBnpoBanHble kieTku B16-F10

cobupany, pecycrneHIupoBaa B 0a30BOi cpeme mnpu mioTHOCTH 2x107 KIETOK/MI ¢
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xKHu3HecrmocoOHOCThI0 >90%. Camkam wmbprueir C57BL/6 Bospacrom 6-8 Hemenb (Shanghai
LingChang Biotech Co., LTD) uHOKyJIHpOBaM MOAKOKHO Ha mpaBoM Ooky 1x10° B 0,05 mu
0a30Boi1 cpenbl I pa3BUTHS Onyxoiw. ONyxoiu HM3MEpsUId B OBYX H3MEPEHHX IS
MOHUTOPHHIA POCTA KaK TOJIBKO CPEAHUN 00beM MPHUOIIIKAICS K JKenaeMoMy Auana3zony. Oobem
omyxonu (TV) paccuntsBanu mo gopmyne: TV=0,5 a X b2, rne a u b - ITUHHBIA U KOPOTKUH
JUaMETPbI Oy XOJIH.

Mpbineit paznensnu Ha 4 rpynnbl, 12 mpnueii Ha rpynny. O0paboTKy HauWHAIN Ha BTOPOM
IeHb Tocye WHOKyJAuuu (obo3HaueHHBI kak D1), u mbimeit obpabaTeiBaiy HOCHUTETIEM
(nepopansro QD), IIpumepom 7 (300 mr/kr, nmepopansao QD), Hocurenptantu-mPD-L1 (10
mr/kr, BHyTpuOproummuanao, QW), IIpumepom 7 (300 mr/kr, nepopansro QD) + antu-mPD-L1 (10
MI/KT, BHyTpuOpromuHHO, QW) cooTBeTcTBeHHO. Pasmepnl omyxoneil u3Mepsuid TpU pasa B
Henemo BO Bpemss o00paboTku. BbDKHBaEMOCTh OTCHEXMBAIM IO O0BEMY OMyXOJH,
npesbimaroimeMy 2000 mm3 B kauecTBe KOHeUHOH Toukn. AHTU-mPD-L1 nonyuamu ot BioXCell
(romep no katanory BE0101, Homep maptuu 696618M).

Obpazer; 60 MKJI 1eTpHONW KPOBH coOupanu B MpoOUpKy, comepxkamnyro 8 miia 15%
pacTBOpa AuKaIui dTHIeHauamMuHeTpaykcycHoit kuciaotsl (3/ITA-2K) Ha Jlens 1 u B koHEUHOMU
touke. OOpasipbl HenTpudyruposanu npu 4 °C, 5000 06/MuH B Te4eHHE 5 MUHYT AJISl BbIACJICHHSI
20 MKJ TUIa3Mbl ¥ OTHPABJISUIM Ha Ouonormdeckuil aHamm3. LlenbHYIO cene3eHKy, JieBble TOJIH
neyeHu U oOpasipl OMyXOoiIu coOMpanu B KOHEUHOH Touke mns usmepenus HAJTT won AJIDP.
OO6pa3upl Tkanen paspesanu 10 100-400 Mr/kakablii ¢ pEerMCTPUPOBAHHEM MAacC BO BJIAYKHOM
COCTOSTHUH H TIOMEIIaU B MpoOupky, comepsxainyro 0,5 H xjopHyto kucioty (cootHoieHue 1:4
(mr/mk)) B Teuenne 1 muH 30 cexyna. OOpasibl 3aMOPaKHBAIN B CYXOM JIBAY U XPAHUJIH MIPH -
80 °C.

YpoBuu coenunenusi [lpumepa 7 omnpenensiin anamuzom BOXX-MC/MC. T'otoBunu
OazoBbiii pactBop 1 mr/ma Ilpumepa 7 B JIMCO. [{ns HepaszOaBjeHHBbIX OOpa3LOB ILIA3MbI
anukBoTy 10 Mk o6pasna godasnsum k 200 Mk BHyTpeHHero cranaapTa (IS) (Auknodenak, 400
ur/min) B aneronutpuiie (ACN). Cmech nepemewmuBanu npu 750 06/mMuH B Teuerune 10 MUHYT U
uentpudyruposanun npu 6000 o6/muH B Teuenue 10 mmuyT. BBOmmim ammksoty 1,0 MKn
cynepHatanta ais aHaimmsa JKX-MC/MC. Jina 10-kpatHO pa3daBieHHBIX OOpPa3LOB IJIa3MbI
AIMKBOTY 3 MKJI 00pasia go0asisuy kK 27 MK MyCTOH Tuia3Mbl, 3ateM nobdasisuiu k 600 mki IS
(muknogenak, 100 ur/mi) B ACN. Cmech nepememnBanu npu 750 o6/MHUH B T€4eHHE 5 MUHYT U
uentpudyruposanu npu 14000 o6/muH B Tedenue S5 muHYT. BBOommimm ammksoty 1,0 MKn
cynepHaTanTa s ananmza KX-MC/MC.

@ur. 9A npencrasisier coboii rpaduk cpenHero odwrema omyxonu B16-F10 y mbimei,
no3uposaHHbIX [Ipumepom 7.

@ur. 9B npencrasisier coboii rpaduk cpenHero oobema omyxonu B16-F10 y mbimei,
nosuposaHHbIX [Ipumepom 7 u antu-mPD-L1.

@ur. 10 npeacrasisieT co0oi rpad UK MPOLEHTa BBLDKUBAEMOCTH MBILIEH ¢ Oy Xobio B16-
F10, obpabareiBaembix antu-mPD-L1 (10 mr/kr), u obpabateiBaembix [Ipumepom 7 (300 mr/kr) B

koMOuHatmu ¢ aHtu-mPD-L1 (10 mr/kr). Ilpumep 7 B xomOmHaumu ¢ antu-mPD-L1 nasan
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3HAYUTEJIbHOE TPEUMYIIECTBO B BBDKMBAEMOCTH 1O CPABHEHHMIO C MBILIIAMH, MOJYYaBIIUMH
HocuTenb mu antu-mPD-L1 (3Hauenne p<0,0001).

IIpumep D. Uccienosanue 3¢gppexruBHoctu B Mmoaeau MC-38.

Onyxonesbie kierkn MC-38 (NCI) nomgmepxwuBanmu in vitro B BHIE MOHOCJIOWHOM
KyneTypel B cpene DMEM (Gibco, Ne mo xaramory 11995-065) ¢ nobGasnenmem 10%
MHAKTHBUPOBAHHON HarpeBaHneM (eranbHOi Obrubeii ceiBopoTkH (Gibeo, Ne o karanory 10099-
141), 100 en/mn menummuimaa 1 100 mMxr/mn crpenromunmHa (Hyclone, Homep mo kartasnory
SV30010) mpu 37 °C B atmochepe ¢ 5% CO, B BO3ayxe. OmnyxoJieBble KJIETKH PETYJSIPHO
MaCCUPOBAJIH J[Ba pa3a B Hexenmo nyteM odpabortku Tpurncua-3/[TA (Gibco, kat Ne 25200-072).
Knerku, BbIpaineHHble 10 KOH(IHOAHTHOCTH OKOJIO 70%-80%, cobupanu M MOACYUTHIBAIN IS
uHOKyJAunu onyxonu. KynsruBuposanuble kietku MC-38 cobupanu, pecycrneHaAupoBajiu B
6a30Boii cpene npu IOTHOCTH 1% 107 KIIETOK/MIT ¢ KH3HECTIOCOOHOCTHIO >90%. CamkaM MbIIeit
CS57BL/6 Bospactom 6-8 Hemenb (Shanghai LingChang Biotech Co., LTD) unokynuposanu
MOIKOXKHO Ha mpaBoM 6oky 1x10°% B 0,1 mu 6a30Boii cpembl st pasBuTHs omyxonu. Omyxosu
U3MEPSUIN B ABYX U3MEPEHHSIX sl MOHUTOPHHIA POCTA KK TOJIBKO CPEeIHHN 00beM MpUOIIHIKAIICS
K skesaemomy nuana3ony. O6wvem onyxomu (TV) paccunrsiBanu no ¢popmyne: TV=0,5 a X b2, roe
aunb - AIMHHBINA U KOPOTKHH quaMeTpsrl onyxonu. [Ipumensinu antu-mPD-1 ot BioXCell (xat. Ne
BE0146, Homep obpasua 73501901).

Mpnueii pasnensnu Ha 4 rpynnsl, 12 mpimeii Ha rpynmny. OOpaOoTKy HaYMHAIN HA BTOPOI
JeHb TIOCJIe HHOKYJISILIHK (OompenensieMblil kak neHb 0) u mbiei oopadateiBanu HocuteneMm (0,5%
I'TIMII+0,1% Tween 80 B numonHokuciom Oydepe ¢ pH 3,5) (0,2 miu/20 1, mepopajibHO, 1Ba pasa
B cyTkn), [Ipumepom 7 (60 mr/kr, mepopaibHO, Ba pasa B AeHb), HOocuTedb+aHTH-mPD-1 (0,2
M1/20 T, epopaibHO, IBA pas3a B ICHbTS MI/KT, BHY TPUOPIOLIMHHO, 1Ba pa3a B Hexelo), [Ipumep
7+antu-mPD-1 (60 mr/kr, nepopanbHo, BID+5 mr/kr, BHyTpHOPIOIIMHHO, 1Ba pa3a B HENEJO),
cootsercTBeHHO. Ha Jlens 1, lenp 7, [lens 15 u Jlens 22, Mblliam u3Mepsiid TEMIIEpaTypy Tena.
Pa3mepsl omyxosieli M3MepsUid TPU pa3a B HENEN0 BO BpeMs o0paboTku. BpikuBaeMoCTb
OTCJIEKUBAIIHU TTO 00BEMY Oy XoJH, npesbiaromemy 2000 Mmm® B kauecTBe KOHEUHOM TOUKH. Bee
ucclieoBaHue npekpamany B Jlens 28.

Obpazenr 60 MK LETpHOW KpPOBH coOupanu B mpoOupky, comepxkamyr 8 mxi 15%
pacTBopa  namKanuh  sTHieHaunamuHeTpaykcycHou  kucnotel  (DJITA-2K).  Obpasen
uenTpudyruposanu rpu 4 °C, 5000 06/MuH B TeueHUe 5 MUHYT JJIst BbineaeHust 20 MKJT TUIa3Mbl
U OTIPABJSUIA HA OMOJIOTHYeCKUi aHamu3. LIenbHyI0 cee3eHKy, JIeBbIe TOJIU MeYeHH 1 00pa3Iibl
OMyXOJu coOupaau B KOHeUHOU Touke misi m3MepeHuss HAJ[™ uwnu AJI®P. OOpasnpsl TkaHek
pazpesanmu g0 100-400 Mr/kakaplii ¢ PErMCTPUPOBAHMEM MAacC BO BJIAXKHOM COCTOSHUH U
noMemiany B npodupky, coxeprxamyro 0,5 H xmopHyro kucnory (cootHomenue 1:4 (Mr/mMki)) B
teyenue 1 muH 30 cekyna. OOpa3ibpl 3aMOPaKUBAJIN B CyXOM Jibay U XpaHwiu ripu -80 °C.

Ypoeau coenunenusi [lpumepa 7 omnpenensiin anamm3zom BOXX-MC/MC. T'otosunu
6azoBbiii pactBop 3 wmr/ma Ilpumepa 7 B JIMCO. [{ns Hepa3zOaBieHHBIX OOpa3LOB ILIA3MBI
anukBoTy 10 Mk o6pasna nodasnsm k 200 Mk BHyTpeHHero cranaapTa (IS) (Auxnodenak, 400

Hr/mn) B aneronutpuiie (ACN). Jlns pasbaBieHHbIX 00pasuoB ajdukBOoTy 1 MK oOpasua
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nobasmsim K 9 MK mycTtoil miasmel, U ko3 duuument pasdaenenus coctaBmsn 10. Cmech
nepemernnBaiy B reuenue 10 MunyT 1 nenTpudyruposamu npu 5800 06/MuH B TeueHune 10 MUHYT.
Beogunu anukBoty 0,5 Mk cynepHatanTa 1t aHanu3a JKX-MC/MC.

@ur. 11A npencrasnsier codoli rpaduk cpennero oobema omyxonmu MC-38 y mblmei,
no3uposaHHbIX [Ipumepom 7.

@ur. 11B npexncrasisier coboit rpaduk cpennero obvema omyxonu MC-38 y mblmei,
nosuposaHHbIX IIpumepom 7 u antu-mPD-L1.

@ur. 12 npeacrasisier codoii rpad ¥k MpoIeHTa BBLKUBAEMOCTH MbIIIEH ¢ oy Xxoubio MC-
38, obpadatriBaembix I[Ipumepom 7 (60 Mr/kr).

@ur. 13 npeacrasisier codoii rpad ik MpoLeHTa BBLKUBAEMOCTH MbIIIEH ¢ oy Xxonbio MC-
38, obpabateiBaembix antTu-mPD-L1 (5 mr/kr), u obpabareiBaembix IIpumepom 7 (60 mr/kr) B
koMOuHaumu ¢ anTu-mPD-L1 (5 mr/kr).

IIpumep E. Hccanenosanne 3¢ ¢exrusHocty B Moaeau Cloudman S91

Knerku Cloudman S91 (ATCC, CCL-53.1™) nopnpepxuBanu in Vilro B BHIE
MOHOCIOMHOM KyJbTyphl B cpene F12K (Gibco, Ne 21127-002) ¢ nobasnenuem 2,5% ¢etanbHouH
ObIubeil CHIBOPOTKH, MHAKTUBHPOBAHHOI HarpeBanueM (Gibco, Ne o katanory 10099-141) u 15%
nomanuHoi ceiBopoTku (Biological Industries, Ne 04-004-1A), 100 en/mn nennumiuHa u 100
mkr/mn crpentomuiraa (Hyclone, Ne o karanory SV30010) npu 37°C B atmocdepe ¢ 5% CO,
B Bo3ayxe. OnyxoJeBble KJIETKH PEeryJisIpHO MAacCUPOBAJIH J1BA Pa3a B HEAEIIO MyTeM 00paboTKH
tpuncun-2JTA (Gibco, kat Ne 25200-072). Knetku, BbipameHHble 10 KOHPIOIHTHOCTH OKOJIO
70%-80%, cobupanu ¥ MOACUYUTHIBAIH IJIsi HHOKYJIILUN OMyXoyu. KyIbTUBUPOBAaHHBIE KJIETKU
Cloudman S91 cobupanu, pecycneHaupoBaiu B 6a30BOM Cpee MpH MIOTHOCTU 5 X 107 K€ TOK/MJI
¢ Jku3HecrocoOHOCThIO >90%. Camkam wmbiieli DBA/2 Bospacrom 8-10 memens (Vital River)
WHOKYJIMPOBAJIM MOIKOKHO Ha MpaBoM Ooky 5 x 10 B 0,1 mu 6a30BOM Cpembl Asi Pa3BUTHSI
omyxousii. ONyXOoJIi H3MEPsUTH B IBYX U3MEPEHUSIX JJIsi MOHUTOPHHIA POCTA KaK TOJIbKO CPETHUIN
o0peM mpuOMMKancs K kemaemomy aumana3zony. OOwem omyxomu (TV) paccumrsiBasn 1o
bopmyse: TV=0,5 a x b%, roe a u b - IIMHHBIN U KOPOTKUIT qUAMETPBI OMyXOJH. [IpuMeHsn
antu-mPD-1 ot BioXCell (kat. Ne BE0146, Homep obpasua 73501901).

Mpieit pasnensiii Ha 4 rpynrbl, 12 mpiueid Ha rpynmny. O0paboTKy HauMHAIN Ha BTOPOIt
JeHb TI0CJIe HHOKYJISILMH (OTpeeNsieMblil Kak 1eHb 1) u Mbiei obpadaTeisanu HocuteneMm (0,5%
I'TIMII+0,1% Tween 80 B numonHokuciioMm 6ydepe ¢ pH 3,5) (0,2 miu/20 1, mepopajibHO, 1Ba pasa
B cyTkn), [Ipumepom 7 (60 mr/kr, mepopaibpHO, [Ba pasa B AeHb), HOocuTeab+anTu-mPD-1 (0,2
/20 T, IepopabHO, 1Ba pas3a B ICHbTS MI/KT, BHY TPUOPIOIIMHHO, /1Ba pasa B Hexelo), [Ipumep
7+antu-mPD-1 (60 mr/kr, nepopansHo, BID+5 mr/kr, BHyTpHOPIOIINHHO, 1Ba pa3a B HENEJO),
cootsercTBeHHO. Ha Jlens 1, Jlens 8, [lens 15 u /lens 22, Mblliam u3Mepsiid TEMIIEpaTypy Tena.
Pa3mepsl omyxosiell W3MepsUid TPU pa3a B HENEN0 BO BpeMs oOpadoTku. BrirkuBaeMocTb
OTCJIEKUBAIH 11O 00BEMY OIMyX0JH, npesbiaromeMmy 2000 Mm® B kauecTBe KOHEUHOM TOUKHU. Bee
HcclieIoBaHue npekpamany B Jlens 29.

Obpazenr 60 MK LETpHOW KpPOBH coOupanu B mpoOupky, comepkamyr 5 mxi 15%

pacTBopa  nuWKanui  STHieHanamuHeTpaykcycHou  kumcnotel  (DJITA-2K).  Obpasen
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uertrpudyruposanu npu 4 °C, 6000 06/MuH B TeueHHe 5 MUHYT Ui BblAETeHU 20 MKJI MKJ
IUTa3MbI U OTIPABIUIN Ha OMOJOrndecKuil aHanu3. LlenbHble cene3eHKy, JeBble O NMeUeH! U
oOpasLpl OmyXonu coOMpann B KOHeUHOU Touke it m3Meperus HAJ™ wimu AJIOP. Ob6pasims
TKaHel paszpesanu 10 100-400 Mr/kax bl ¢ pErUCTPHPOBAHUEM MAcC BO BJIAKHOM COCTOSIHUU H
noMemiany B npooupky, coxeprxkamyto 0,5 H xnopHyro kucnory (cootHomenue 1:4 (Mr/mki)) B
teuenue 1 muH 30 cekyHa. OOpa3ipl 3aMOPaKUBAJIH B CyXOM Jibay U XpaHwita ripu -80 °C.

Ypoeau coenunenusi [lpumepa 7 ompenensiin anammszom BOXX-MC/MC. T'orosunu
6azoseiii pactBop 1 mr/ma Ilpumepa 7 B JIMCO. [lns Hepa3zOaBieHHBbIX 00pa3LOB ILIA3MBI
anuksoty 10 Mk oOpasna nodasnsim k 200 Mk BHyTpeHHero cranaapTta (IS) (Auxnodenak, 400
Hr/mn) B aneroHutpuiie (ACN). Jlns pasbaBieHHbIX 00pa3suoB anukBOoTy 1 MK oOpasna
pasbaBisin 9 MKJ MycTod MaTpuubl, U KoddduuueHnt paszdasneHusi cocraBisiia 10. Cmechb
nepemernnBaiy B reuenue 10 MuHyT 1 nenTpudyruposamu npu 5800 06/muH B TeueHune 10 MUHYT.
Bsoaunu anuksoty 0,5 Mk cynepHaranTa s aHanusza XKX-MC/MC.

@ur. 14A mnpencrasnsier coboit rpadpuk cpenHero obovema omyxonu Cloudman S91 y
MBIIIEH, 103UpOBaHHBIX IIpumepom 7.

@ur. 14B npencrasisier coboii rpaduk cpeaHero odvema omyxoiu Cloudman S91 y
MbILIEH, 103upoBaHHbIX [Ipumepom 7 u antu-mPD-L1.

@ur. 15 mpeacrasnser coOOH rpapuk NMPOLEHTa BBDKUBAEMOCTH MBIIIEH C OMyXOJbIO
Cloudman S91, obpabareiBaembix [Ipumepom 7 (60 mr/kr).

@ur. 16 npencrapisier coOoi rpaguK MPOLEHTA BBDKUBAEMOCTH MBIIIEH C OMyXOJIbIO
Cloudman S91, obpabateiBaembix anTH-mPD-L1 (5 mr/kr), u obpadateiBaembix [Tpumepom 7 (60
MI/KT) B KoMOuHaumu ¢ anTu-mPD-L1 (5 mr/kr).

Paznuunble Momudukanuu H300peTeHHs, B IOMOJHEHHE K ONHCAHHBIM B JTaHHOM
JIOKyMeHTe, OyyT OYeBHIHBI CHELMAINCTAM B JaHHOW O0JACTH TEXHHUKH M3 BBILICYKA3aHHOTO
onucanust. Takke MOAPa3yMeBaeTCs, YTO TaKkhue MOAU(HKAIMU BXOOAT B 00beM MpHiiaraeMoi
dopmynbl u3oOperenusi. Kakmas ccpiika, BKJIIOYAsh BCE MATEHTHI, MATEHTHBbIE 3asBKH U
nyOJMKaLWy, TPUBEACHHAS B JAHHOW 3asiBKE, BKIOYEHA B JAHHBIA JOKYMEHT MOCPEICTBOM

CCBUIKH B IIOJIHOM OOBEME.
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POPMYVYIJIA U3OBPETEHUA

1. Coenunenune @opmy sl I:
HN—(L),—Q

win ero papMareBTHUECKH MTpHeMIieMasi COJIb, Te:
V npencrasnsier coboii N uimm CRY, rme RY npexncrasnsier coboii H, ranmoren wnu Cpy

AJIKWIT,

W npencrasnsier coboit N unu CRY, rne RY npencrasnsier coboit H, ranoren uim Ci4
AJIKWIT,

YKa3aHHBIH (parMeHT, NpeaCTaBICHHbII:
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Konbuo A npencrasinsier coboil S-4eHHY 0 reTepoapuiIbHY IO TPYIITY, HMEIOLIYO 1, 2 uin
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3 xosbleoOpasyromux rerepoaromMos, BelOpaHHBIX W3 N, O u S, rae ykasaHHas S-ujeHHas
rerepoapwibHast rpynmna Kompma A HeoOsi3aTenbHO 3amemeHa 1, 2 wid 3 3aMECTUTEISIMH,
HE3aBHCHMO BBIOpaHHBIMH 13 rajoreHa u Ci.4 ajkuia;

kaxapiii RN HezaBucumMo BeiOpaH u3 rpy sy, Bkirodaromeii H, C;4 anxun, Ce.1o apui, Cs.;
LUKI0ANKUA, 5-10 uneHHslid rerepoapuii, Win 4-10 4aeHHbIA NeTePOLUKIOANKNI, A€ KaXKIbli
ykazaHHbii Ci4 ankun, C,e ankenun, C, ankunmi, Cp ramorenHankun, Cq.o apun, Css
uukiaoankmi, 5-10 uneHHblit rerepoapun u  4-10 uneHHbIl retepounkioankui B RN
HeoOs13aTeNbHO 3aMereH 1, 2, 3, 4 uan 5 3aMecTUTeNs MU, He3aBUCUMO BBIOPAHHBIMH U3 TPYIIIIHL,
smovaroieit Cy, Cy-Ci4 anxun, ranored, Cig ankun, C, ankeHun, C,e ankuami, Cig
rajorerankui, CN, NO,, OR? SR2 C(O)RP, C(O)NR°RY, C(O)OR? OC(O)RP, OC(O)NRCRY,
C(=NR®)NRRY, NRCC(=NR)NR°RY, NRCRY, NRCC(O)RP, NR¢C(O)OR2, NRCC(O)NRCRY,
NR¢S(0)RP, NR¢S(0),RP, NR¢S(0),NR°RY, S(O)RP, S(O)NRCRY, S(O),R" u S(O),NR°RY;

kaxabiii RA, RB u RC HesaBucumo BiOpaH u3 rpymnmbl, BKmovaromeii H, ramoren, Ciy
ankun, C,e ankenmn, C,q ankunun, C,¢ ranoreHankui, Cgio apui, Cs; nukmoankui, 5-10
YIeHHbIN rerepoapui U 4-10 4neHHbIM reTepOLMKIIOANKIII, ITle KaKAbIN yka3aHHbIN C).4 ankud,
Cy.6 ankenun, C,.¢ ankuami, Cy¢ ramoreHankmi, Ce.io apun, Cs.; nukinoankuwi, 5-10 uneHHbIH
rerepoapui u 4-10 unennbiii rereporukioankun B R4, RE u RC neoGsizaTenbho 3amene 1, 2, 3,
4 i S 3aMeCTUTEINISIMHU, HE3aBUCHMO BbIOpaHHBIMU U3 rpy b, BKIrodatowieit Cy, Cy-C,_4 ankui,
rasoreH, C . ankun, Cy.q ankenun, Cy.¢ ankuami, C ¢ ragorenankui, CN, NO,, OR?, SR2 C(O)RY,
C(O)NRCRY, C(O)OR?, OC(O)RP, OC(O)NRCRY, C(=NR¢)NR°RY, NR°C(=NR¢)NR°R4, NR°RY,
NRC¢C(O)RP, NR¢C(O)OR?2, NR°C(O)NRCRY, NR¢S(O)RP, NR¢S(0),RP, NR¢S(0),NR°R4, S(O)RP,
S(O)NRCRY, S(0),R® u S(O),NRRY;

L npencrasisier codoii C;_4 aNKUIEHOBBIN JIMHKED;

n pasHO 0 wu 1;

Q npexncrasinsier codoii H, Cy. o anmkun, C,. o ankenun, C,. o ankuaui, Cy. g raJoreHaIKuI,
Ce.10 apui, Cs. 4 mukoankui, S-14 ujaeHHbIN reTepoapt Wi 4-14 4jieHHbIN reTepOnUKI0ATKILL,
rae ykaszanabiid Cy.qg ankun, C,.qo ankenwn, C,.jo ankunui, Cy. ragoreHankui, Ce. o apui, Cs.y
LUKJIOATKUI, 5-14 uieHHbIH rerepoapui U 4-14 4ieHHbIH reTeponKIoanki B Q HeoOs3aTeIbHO
3amerneH 1, 2, 3, 4 win 5 3aMeCTUTEISIMU, HE3aBUCUMO BBIOPAHHBIMU U3 TPYIIIbI, BKIFOYAIOIIEH
Cy!, Cy!'-Cy.4 anxun, ranoren, Ci. ankun, C,. ankenun, Cyq ankunmn, C¢ ramoreHankun, CN,
NO,, OR2l SR C(O)RP, C(O)NRCRI ~C(O)OR2 OC(O)RP OC(O)NRCRIL
C(=NRCH)NRCIR4 NRCIC(=NRCH)NRCIR4 ~ NRe¢IR4l  NRCIC(O)RP!, NRCIC(O)ORal,
NRCIC(O)NRCIRYL NRCIS(O)RP!, NRCIS(0),RP!, NRCIS(0),NRCR4  S(O)RPL, S(O)NRCRIL
S(O),R" u S(O),NR¢'RY rne ykazauuwii Cig ankun, C,s ankenun U Cpg aJKMHHI
Heo0s13aTeNbHO 3aMeleH 1, 2 uin 3 3aMecTUTENsIMH, He3aBUCHMO BhiOpaHHbiME 13 Cy!, CN, NO,,
ORa!l SRal C(O)RY!, C(O)NRCIR4! C(O)OR2!, OC(O)RP!, OC(O)NRC'R4! C(=NReH)NRCIR4L
NRCIC(=NReH)NRCIRA! NRCIR4 NRCSIC(O)RP!,  NRCIC(O)OR?2!,  NRCIC(O)NRCRIL
NRCIS(O)RPL,  NRCIS(0),RPL NRCIS(0),NR¢R4  S(O)RP!, S(O)NRCRY,  S(O),R*! wu
S(O),NR¢IR4L;

rae Q He npencrasisier coboit H koraa n pasHo 0;
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kaxabid Cy He3aBUCUMO BbIOpaH U3 rpymbl, BKIOUaomend Ce. 9 apui, Cs.; LUKIIOATKHI,
5-10 unennblii rerepoapus U 4-10 YNEHHBIH TeTEPOLMKIOANKUI, KaKABIH HEOOs3aTEeIbHO
3aMeIeHHbIn 1, 2, 3 win 4 3aMeCTUTeISIMU, He3aBUCUMO BIOPAHHBIMU H3 TPYIITIBI, BKIIFOYAIOIIEH
ranoreH, Cy.¢ ankun, C,.¢ ankennn, C,.4 ankuami, Cy.¢ ranorenankui, Ceq. o apui-C,4 ankun, Cs;
uuknoankun-C,.4  ankwi, 5-10 unenssiii rerepoapun-C,, ankwi, 4-10 uneHHBIN
rereponukoankui-Cy4 anxun, CN, NO,, OR?, SR?2 C(O)RP, C(O)NR°RY, C(O)OR?, OC(O)R?,
OC(O)NR°RY, C(=NR®)NRCRY NRCC(=NR®)NR°RY, NRCRY NR°C(O)RP, NR°C(O)OR?
NRCC(O)NRCRY, NRCS(O)RP, NR°S(0),RP, NR°S(0),NR°RY, S(O)RP, S(O)NR°RY, S(O),RP u
S(0),NRR;

kaxapiii Cy! He3aBUCHMO BbIOpaH U3 rpy bl Biogaroieil Ce.1o apr, C;7 UKITIOATKIIL,
5-10 unennbni rerepoapun U 4-10 uNEeHHBIH TeTEPOLMKIOANKUT, KaKABIH HEOoOs3aTeIbHO
3amerneH 1, 2, 3 uiu 4 3aMeCTUTENSIMH, HE3aBUCHMO BBIOPAHHBIMHU U3 TPYIIIBI, BKJIFOYAIOIIEH
ranored, C,¢ ankun, C,, ankenun, C,, ankunun, Cpe ramoreHankwi, Ce.o apun, Css
uukioankui, 5-10 uneHHbld rerepoapui, 4-10 unenHsilt rerepoumkinoankmi, Ce.o apun-Ciy
ankwi, Cs.; muknoankuin-Cy., amkun, 5-10 unenssiii rerepoapun-Ci, ankuin, 4-10 ujneHHBIN
rereporukiaoankun-Ciy amkun, CN, NO,, OR2, SR22 C(O)RP2, C(O)NRSR% C(0O)OR?,
OC(O)RP2, OC(O)NR?R% C(=NR2)NR2R% NR2C(=NR¢?)NRZR9 NR2R% NRC(O)R"?,
NR<2C(0)OR2?, NRS2C(O)NR2R% NR2S(0)RP2, NR2S(0),RP2, NR2§(0),NR2R4?, S(O)RP2,
S(O)NRS?R%, S(0),R?? u S(0),NR2R%;

kaxaeii R2 RP) R R4, Ral RbI Rel Rdl Ra2 Rb2 R y R peszaBucuMO BbIOpaH u3
rpynmbl, Bkodaroieit H, Cy¢ ankwn, Cy_¢ ragorenankun, C,.q ankenun, C,.¢ ankunaui, Cg.1o apu,
C5.; mukgnoankwt, 5-10 unennslii rerepoapu, 4-10 uneHHbIi rerepouukaoankmi, Cq.o apun-Ciy
ankun, Cs.; umknoankun-Ci., ankwi, 5-10 unenssiii rerepoapun-Ci.y ankuwn u 4-10 4yieHHBIN
rerepouukinoankun-C,.4 ankwn, rae ykasanabii Ci.q ankun, C,.e ankenun, C, ankuami, Ce.po
apwn, Cs; mukmoankwn, 5-10 unenssiii rerepoapmi, 4-10 unenssiii rerepounknoankui, Ce.o
apun-Cy4 ankun, Cs; muknoankun-Ci.4 ankwi, 5-10 unenHbiii rerepoapun-Ci4 ankuin u 4-10
ujieHHbIH rerepouuknoankun-C, .4 ankun B R2 RP, RS, R4, Ral Rb! Rel Rdl Ra2 Rb2 Rz y RE
HeoO0s13aTeNIbHO 3amelneH 1, 2, 3, 4 uian S 3aMecTUTENSIMH, HE3aBUCHMO BBIOPAHHBIMH U3 TPYIIIIEL,
srmovaroreit Cy?, Cy2-C.4 anku, ranoren, Cy4 ankui, C4 ranorenankui, C¢ raoreHaaKul,
Cy.6 ankenun, Cyg ankuumia, CN, OR®, SR, C(O)RP?, C(O)NRSR% C(0O)OR», OC(O)R3,
OC(O)NRSRE NRSRE, NRAC(O)RP3, NRSC(O)NRSRE, NRAC(0O)OR?3 | C(=NR})NRSRE,
NRSBC(=NR)NRSRE, S(O)RP?, S(O)NRSRE, S(0),RP3, NR3S(0),RP3, NR3S(0),NR3R® u
S(O),NRSR%;

v R° 1 RY BMecTe ¢ aTomom N, K KOTOPOMY OHM ITPUCOETUHEHBI, 00pasyroT 4-7 UIeHHY IO
reTepPOLHKJIOANKIUIBHYIO TPYMIy, HeoOs3aTeIbHO 3aMeleHHyo 1, 2 win 3 3aMeCTUTEINsSIMHU,
HE3aBHCHMO BBIOPAaHHBIMU W3 TPYMIIbI, BKIKOUaromien rajore, C;4 ankwi, C,.4 raJoreHaiKu,
CN, OR®, SR2 C(O)RY, C(O)NRSR% C(0)OR2, OC(O)RP, OC(O)NRSR®E, NRSRS,
NRSAC(O)RP3, NRSC(O)NRSRB, NRAC(0)OR:, C(=NRS)NRSRE, NRSBC(=NR)NRSRE,
S(O)RP3, S(O)NRSREB, S(0),RP3, NR3S(0),R??, NR3S(0),NRS3R® u S(0),NRS3R%;

wm R u R4 Bmecte ¢ atomom N, K KOTOPOMY OHH MPUCOEIAUHEHBI, 0OpasyoT 4-7
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YJIEHHYI) TeTEepPOLUKIOANKIIBHYID TpPyIIy, HeoOs3aTelbHO 3amelieHHyr 1, 2 w3

2

3aMECTHUTEJISIMHU, HE3aBHCUMO BBIOPAHHBIMH W3 TPYTIbI, BKItoUatomei ranorex, Cy.4 ankmi, Coy
rajorerankui, CN, OR®, SR2>, C(O)RP3, C(O)NRSRE, C(O)OR3, OC(0O)RP, OC(O)NRSRE,
NRSRE, NRSC(O)RD3, NRSC(O)NRSRE, NRSC(O)OR®, C(=NR)NRSR®S,
NRSBC(=NR)NRSRE, S(O)RP3, S(O)NRSRB, S(0),RP3, NR3S(0),RP3, NR3S(0),NR3R® u
S(O),NRSR%;

win R u R Bmecre ¢ atomom N, K KOTOPOMY OHH MPHUCOEAUHEHBI, 0OpasyoT 4-7

YICHHYI) TeTEePOLUKIOANKIIBHYIO TPYyIIy, HeoOs3aTelbHO 3aMelleHHyr 1, 2 w3

2

3aMECTHUTEJISIMU, HE3aBUCUMO BBIOPAHHBIMH W3 TPYyTIbl, BKItouatomei ranorex, Cy.4 ankmi, Coy
ranoreHajkmi, CN, OR®, SR¥ C(0O)R", C(O)NRSR%, C(0)OR?*, OC(O)R®, OC(O)NRSRE,
NR°3Rd3, NR°3C(O)Rb3, NR°3C(O)NR°3Rd3, NR°3C(O)ORa3, C(ZNRe3)NR°3Rd3,
NR°3C(=NR"3)NR°3R‘13, S(O)Rb3, S(O)NR°3Rd3, S(O)sz3, NR°3S(O)2Rb3, NR°3S(O)2NR°3R‘B "
S(O)ZNR°3R‘13;

kaxaeii Cy? mpencrasisier coboii Cg.;o apun, Cs, mukmoankwi, 5-10 4ieHHbIH
rerepoaput Wi 4-10 YJIeHHbIH reTepOLMKIIOATKII, KKAbII HeoOs13aTebHO 3ameltieH 1, 2, 3 wiu
4 3aMeCTHUTEJISIMU, HE3aBUCUMO BBIOPAHHBIMH U3 TPYTIIbI, BKJIOUaroLiei rajgoreH, Cy.4 ankui, C.
ranorenajkun, Cq ranoreHankun, C,s ankenun, C,s ankunun, CN, OR®, SR33 C(O)RY,
C(O)NRR®E, C(O)OR?, OC(O)RD, OC(O)NRPREB NRSRE, NRAC(O)RP?, NRBC(O)NRBRE,
NRSC(O)OR3, C(=NR)NRSRS, NRSBC(=NR)NRSRSB, S(0)RP3, S(O)NRSRE, S(0),Rb3,
NR°3S(O)2Rb3, NRc3S(O)2NRc3Rd3 " S(O)ZNR°3Rd3;

kaxabii R®3, RP3 R3 u RY? nesaBucumo BoiOpan u3 rpynmsl, kaouaromeii H, C,.¢ anku,
C.¢ ranorenankun, C, ankenwmn, C,.q ankunmn, Cg.o apwi, Cs; mukimoankwt, 5-10 4yineHHBIN
rerepoapw, 4-10 unennsiii rerepouuknoankui, Ce.o apmn-Cy4 ankun, Cs;; uuknoankui-Ciy
ankun, 5-10 unennsii rerepoapun-Cy.4 ankui, u 4-10 deHHbIH reTepouKaoankmi-C ., alKu,
rae Kaxabid ykazaHHubii C.¢ ankui, Cy.q ranoreHankui, C,.¢ ankeHun, C,.q ankuami, Cq.qo apu,
C5.; muknoankwt, 5-10 unennsiii rerepoapu, 4-10 uneHHbIi rerepouukaoankimi, Cq.o apun-Ciy
ankun, Cs.; umknoankun-Ci.y ankwn, 5-10 unenssiii rerepoapun-Ci.y ankuwn u 4-10 wieHHBIN
reTepounKIoaNkimi-Cy.4 aNKuI HeoOs3aTeIbHO 3aMeleH 1, 2 win 3 3aMeCTUTENSIMU, HE3aBUCHMO
BbIOpaHHbIMU U3 Tpymbl, BKtouaromed OH, CN, amuHo, rajores, Cy.4 ankun, C;_¢ aTKHJIaMIHO,
mu(C ¢ ankmn)amuHo, Cy_¢ ankokcH, Cy.q ramoreHankui u Cy.q TaIONr€HATKOKCH,

kaxaeiii Re, Re1, Re? u R® nesaBucumo Boidpan u3 H, C4 ankuna u CN;

rne onuH win Oonee kosbleoOpasyrmux atomMoB C wiun N r000# BbIleyKa3aHHOM
reTePOLNKIIOAIKUIBHOMN rpy bl He00s3aTeNbHO 3aMelIeHbl Okco (=0) rpynmoii;

rne onuH wuian Oojiee KOJbIeOOpasyromux aroMoB S 000N  BbIIEyKa3aHHOM
reTepPOLHUKIIOANKIIIBHON TPYIIbl HEOOs3aTeNIbHO 3aMeIleHbl OOHOW WM nByMsi okco (=0)
rpynmnamu; u

MIPH YCJIOBUH, YTO KOT/IA!

V mpencrasisier coboit CH;

W npencrasnsier codoii CH;

yKa3aHHBINA (PparMeHT, MPeICTaBICHHBIN:
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"y

X227

NPEACTABISIET COOOM

2N

”j;/NH
A

n pasHO O; u
Q mpencrasnsier co0OM IHUKJIOTEKCHII, HeOoOs3aTeNIbHO 3aMelneHHbid 1, 2, 3, 4 umu S

R

2

3aMECTHTENISIMU, HE3aBUCHMO BbIOpaHHbIMH 3 rpyrmel, Bkaodaromeii Cy!, Cy!-C 4 amkun,
ranoreH, C,¢ ankun, C,¢ ankenun, C,q anxunmn, C, ramorenanxkui, CN, NO,, ORal SRal
C(O)RP,  C(O)NR®¢R4  C(O)OR2, OC(O)RPL,  OC(O)NRCRY ~ C(=NRC)NRCRI
NRCIC(=NR¢H)NRCIR4,  NRCR4 ~ NRCIC(O)RPL,  NRCIC(O)OR2!,  NRCIC(O)NRCR4L
NRCIS(O)RP!,  NRCIS(0),RP!, NRCIS(0),NRCR,  S(O)RP!, S(O)NRCRY, S(O),R’! wu
S(0),NR¢IR4!;
to Kosbiio A He npencrasisieT coOoit:
N

2. Coenunenvie 1o 1. 1 win ero gpapmMarieBTHIECKH pUEeMJIeMasi COJlb, TTIE:

V npencraensier coboit N uinu CRY, rne RV npencraensier coboii H, ramoren unu Cjy

AJIKUIL,
W npencrasnsier coboit N unu CRY, rne RW npencrasisier coboit H, ranoren wiu Ciy4

AJTIKWIT,

yKa3aHHBIA (parMeHT, MPeICTaBICHHBIN:

“’vfi‘f

X227

BBIOpaH u3:

N N 2N

o
NRN J‘ﬂ"’ NRN NRN S ""fﬁ" S
O R SO S
A A RA RB

R RB RB =

2 2 >
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Komnb1o A mpeacrasiisier coO0i S-4IeHHY IO TeTepOoapuIbHYIO IPYIITY, UMeoLyto 1, 2 wim
3 kosbLeoOpasyroImux rerepoatromMos, BeiOpaHHbIX W3 N, O u S, rae ykasaHHas S-ujeHHas
rerepoapwibHas rpynna Kombia A HeoOsi3aTenbHO 3amenieHa 1, 2 wiu 3 3aMECTHTEISIMH,
HE3aBUCHMO BbIOpaHHBIMH U3 rajioreHa u Cj.4 aaKuna,

kaxabiid RN vesaBrcumo BeiOpaH u3 rpymnsl, Brrodarommeit H, Cyy ankwn, Ce.19 apui, Cs_;
HUKI0ANKu, 5-10 unenHsl rerepoaputi, uiu 4-10 4jaeHHbIA TeTePOLUKIOANKUI, A€ KaXIbli
ykazanHbii Ci.4 ankui, C,e ankenun, C, ankunmi, Cp ramoreHankun, Cq.;o apmn, Css
uKiaoankua, 5-10 uneHHblt rerepoapun u  4-10 uneHHBIH reTepouMKioankuia B RN
HeoOs13aTeNIbHO 3amelneH 1, 2, 3, 4 uin S 3aMecTUTeNSIMH, HE3aBUCHMO BBIOPAHHBIMH U3 TPYIIIIHL,
Bmouarotedt Cy, Cy-Ci.4 ankun, ranoreH, Cig ankun, C,¢ ankenun, C, anmkuami, Cig
rajorenankui, CN, NO,, OR2 SR2 C(O)RP, C(O)NR°RY, C(O)OR? OC(O)RP, OC(O)NRCRY,
C(=NR®)NRRY, NRCC(=NR)NR°RY, NR°R4, NRCC(O)RP, NRC(O)OR2, NRC(O)NRCRY,
NR¢S(0)RP, NR¢S(0),RP, NR¢S(0),NR°RY, S(O)RP, S(O)NRCRY, S(O),RP u S(O),NR°RY;

kaxabii RA, RB u RC He3aBucumo BeIOpaH u3 rpymnmbl, BKmodaromeii H, ramoren, Ciy
ankun, C, ankenmn, C,q ankunun, C, ranoreHankwn, Cgio apwn, Cs; mmkmoankwi, S5-10
YJIeHHbIH retepoapuil U 4-10 4ileHHbIM reTepOLUKIOANKUII, I1e KaKAbli ykazaHHbINH C).4 anku,
C,.¢ ankenun, C,q ankunmi, Ci¢ ramorenankun, Ceq.o apwi, Cs; mukimoankwt, 5-10 uineHHBIN
rerepoapui u 4-10 uneHHbIi rerepouuknoankui B RA, RB u RC neoGs3arensHo 3amemen 1, 2, 3,
4 wnu S 3aMeCTHUTENSIMHU, HE3aBUCHMO BbIOpaHHBIMU U3 rpy bl BKIrovaroiei Cy, Cy-C,_4 ankui,
rajioreH, C . ankun, Cy.q ankenu, C,.¢ ankuami, C ¢ rajorenankui, CN, NO,, OR?, SR2 C(O)RY,
C(O)NRCRY, C(O)OR?, OC(O)RP, OC(O)NRRY, C(=NR®)NR‘RY, NRSC(=NR¢)NR°RY, NR°RY,
NRC¢C(O)RP, NR¢C(O)OR?2, NR°C(O)NRCRY, NR¢S(O)RP, NR¢S(0),RP, NR°S(0),NR°R¢4, S(O)RP,
S(O)NRCRY, S(0),RP u S(O),NR°RY;

L nmpencrasnsier coboii C;_4 aKUIEHOBBIN JIMHKED;

n pasHO O wu 1,
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Q mpexcrasisier coboii H, Cy.qo anmkmn, C,. o ankenun, C,. o ankuaui, Cy.)g raJOreHaIKI,
Ce.10 apuin, Cs. 4 mukIoankui, 5-14 ujaeHHbIN reTepoapt Ui 4-14 dieHHbIN reTepOLNKI0ATKIIL,
rae Kaxaeid ykazanabid Cyig ankun, C,.po ankenun, C,.o ankuami, Ci.qo ranoreHankui, Ce.o
apun, Cs.j4 nuksoankun, 5-14 unenHelil rerepoapui U 4-14 4ieHHbIN reTepoLUKIOANKUI B Q
HeoOs13aTeNbHO 3amelneH 1, 2, 3, 4 uinn 5 3aMecTUTEISIMH, HE3aBUCHMO BBIOPAHHBIMH U3 TPYIIIIEL,
srmovaromeit Cy!, Cy!'-C,., amkun, ranoreH, Cig ankun, C,g ankenwn, C, amkuaumn, Cig
ranoreHajkui, CN, NO, OR2 SRa  C(O)RP!, C(O)NR¢R C(0O)OR2, OC(O)RP,
OC(O)NRCIR4L C(=NRC)NRCR4 ~ NRCIC(=NRCHNRCR4 ~ NRCRd ~ NRCIC(O)RP,
NRCIC(O)OR?2!, NRCIC(O)NRCIRY, NRCIS(O)RPL, NReIS(0),RP!, NRCIS(0O),NReR4L S(O)RP!
S(O)NRCIR4! S(0),RP! u S(O),NR¢'RY, e ykazauubiii Cy.¢ ajkui HeOOA3aTENbHO 3aMeLIeH 1,
2 unu 3 3amMecTUTENsIMH, He3aBucuMo BbiOpanHbiMU U3 OH, CN, C, ¢ ankokcu u NRSIC(O)RP!;

rne Q "He npexncrasisier coboii H xorma n pasHo 0;

kaxabiii Cy He3aBUCUMO BbIOpaH u3 rpymnmsbl, BKIodaromen Ce. o apui, Cs.; LUKIOATKHIL,
5-10 unensbii rerepoapun U 4-10 uNeHHbIH TeTEPOLMKIOANKII, KaKABIH HEoOs3aTeIbHO
3aMelleHHbIH 1, 2, 3 uin 4 3aMeCTUTEISIMHU, HE3aBUCHMO BHIOPAHHBIMU U3 TPYIIIIbI, BKJIFOYAIOIIEH
ranoreH, Cy¢ ankmn, C,.¢ ankenmn, C,.¢ ankuami, Cy.¢ ramoreHankmi, Ce.1o apun-C.4 ankun, C;_;
nuknoankun-C,, ankwi, 5-10 unenHeii  rerepoapun-C,, ankwi, 4-10  uneHHbIN
rereporukioankmi-Cy ankuin, CN, NO,, OR2 SR2 C(O)RP, C(O)NRRY, C(O)OR?, OC(O)R?,
OC(O)NRCRY,  C(=NR®)NRCRY, NRCC(=NR¢)NR°RY, NR°R¢ NRSC(O)RP, NRCC(O)OR?
NRCC(O)NRCRY, NRCS(O)RP, NR°S(0),RP, NR°S(0),NR°RY, S(O)RP, S(O)NR°RY, S(O),RP u
S(0),NRR¢;

kaxeii Cy! HesaBucuMO BeIOpaH U3 rpymmnbl, Bkirodaromei Ce.1o apu, Cs7 UKIOATKIIL,
5-10 unennblii rerepoapus U 4-10 YNEHHBIH TeTEPOLMKIOANKUI, KaKABbIA HeOoOs3aTeIbHO
3amerneH 1, 2, 3 uiu 4 3aMeCTUTENSIMK, HE3aBUCHMO BBIOPAHHBIMHU W3 TPYIIIBI, BKJIFOYAIOIIEH
ranoreH, C,¢ ankmn, C,s ankenmn, C,, ankunun, C e ramorenankwn, Cg.0 apun, Cs
uukinoankui, 5-10 uneHHbld rerepoapw, 4-10 unennsiii rerepoumkinoankmi, Cg.io apun-Ciy
ankun, Cs.; nuknoankun-Ci.4 amkun, 5-10 unenHwni rerepoapun-Ciy ankun, 4-10 uineHHBIN
rereporukioankui-Cyy amkun, CN, NO,, OR#, SR#2 C(O)RP2, C(O)NRSR%, C(0O)OR¥,
OC(O)RP2, OC(O)NR2R% C(=NR?)NR?R¥ NRC2C(=NR2)NRZR49, NR¢?R9, NR2C(O)R"?,
NRZC(0)OR2%, NR2C(O)NRR¥, NR2S(0)RY?, NR2S(0),RP2, NR2S(0),NR?R42 S(O)R??,
S(O)NRS2R%, S(0),RP? u S(0),NR?R¥;

kaxapid R2 RP R R4 Ral RPL Rel R4l R22 RP2 R<? y RY? gesaBrcumo BbIOpaH u3
rpymmbl, Bkodarotieit H, Cy¢ ankwn, Cy¢ ranorenanku, C,.¢ ankenun, C,.¢ ankunaui, Cq.1o apu,
C5.; nuxnoankwi, 5-10 unennslit rerepoapu, 4-10 uneHHblil rerepouukaoankmmi, Cq.qp apun-Ciy
ankun, Cs; umkmoankmn-Ci.y ankwn, 5-10 unenssiii rerepoapmn-Ci.4 ankmn u 4-10 wieHHBIN
rerepouuknoankun-Cy.4 ankwun, rae ykasanabii Ciq ankun, C,¢ ankenun, C, ankuami, Ce.o
apun, Cs; nukmoankun, 5-10 unenssiii rerepoapui, 4-10 unenssiii rerepounkinoankui, Ce.qo
apun-Cy4 ankun, Cs; muknoankmn-Ci.4 ankwi, 5-10 unenHsiii rerepoapun-Ci4 ankuia u 4-10
ujieHHbIM rerepouuknoankun-C .4 ankua B R RP, RS, R4, Ral RPL Rel Rdl Ra2 Rb2 R y RE

HeoOs13aTeNIbHO 3amelneH 1, 2, 3, 4 uinn S 3aMecTUTEISIMH, HE3aBUCHMO BBIOPAHHBIMH U3 TPYIIIIEL,
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srovarotneit Cy?, Cy2-C.4 ankui, ranores, Co4 ankui, C4 ranorenankui, Cy¢ raoreHaaKu,
Cy.6 ankenun, Cyg ankuumia, CN, OR®, SR, C(O)RP3, C(O)NRS*R% C(O)OR», OC(O)R3,
OC(O)NRSRE NRSRE, NRAC(O)RP3, NRSC(O)NRSRB, NRAC(0)OR?| C(=NR})NRSRE,
NRSAC(=NR)NRSRE, S(O)RP3, S(O)NRSRE, S(0),RP3, NR3S(0),RP3, NR3S(0),NR3R® u
S(O),NRSR%;

v R€ 1 RY BMecTe ¢ aToMom N, K KOTOPOMY OHM ITPUCOETUHEHBI, 00pa3yroT 4-7 UJeHHY O
reTepPOLHKJIOANKIUIBHYIO TPYMIy, HEeoOs3aTeIbHO 3aMeleHHYo 1, 2 win 3 3aMeCTUTEISIMHU,
HE3aBHCHMO BbIOPAHHBIMU W3 TPYMIIbI, BKIFOUaromiei rajore, C;4 ankwi, C,.4 rajloreHa K,
CN, OR#®, SR2* C(O)R, C(O)NRSR% C(0)OR2, OC(O)RPM, OC(O)NRSR®E, NRSRS,
NRSAC(O)RP3, NRSC(O)NRSRE, NRAC(0)OR:, C(=NR#)NRSRB, NRSAC(=NR)NRSRE,
S(O)RP3, S(O)NRSR®B, S(0),RP3, NR3S(0),R??, NR3S(0),NRS*R% u S(0),NRS3R%;

win R u R4 Bmecre ¢ atomom N, K KOTOPOMY OHH MPHUCOEAUHEHBI, 0OpasyoT 4-7

YICHHYI) TeTEepPOLUKIOANKIIBHYIO TpyIIy, HeoOs3aTeNlbHO 3amelleHHyr 1, 2 wim 3

3aMeCTUTEJISIMH, HE3aBHCHUMO BBIOPAHHBIMHU U3 IPYMIIbI, BKItoUatromei ranoreH, C, 4 ankui, Cy4
ranorenajkui, CN, OR®, SR3 C(0)RP?, C(O)NRSRE C(0)OR2?, OC(O)RP3, OC(O)NRSRE,
NRSRE, NRS3C(O)RY3, NRSC(O)NRSR®E, NRSC(O)OR??, C(=NR#)NRSR%E,
NRSC(=NR)NRARE | S(O)RP3, S(O)NRSRE, S(0),RP3, NR3S(0),RP3, NR3S(0),NRSRE y
S(0),NRSR%;

win R u R Bmecre ¢ atomom N, K KOTOPOMY OHM TPHCOEIMHEHBI, 00pasywT 4-7
YJIEHHYI) TeTePOLMKIOATKWIbHYIO TpyImy, HeoOs3aTeNbHO 3aMerneHHyo 1, 2 wim 3
3aMECTHUTEJISIMHU, HE3aBUCUMO BHIOPAHHBIMU M3 TPYTIIbI, BKItoUatomei ranoreH, Cy.4 anku, Ciy
ranorenajkui, CN, OR®, SR#3 C(0)RP3, C(O)NRSRE, C(0)OR?}, OC(O)RP, OC(O)NRSRE,
NRRE, NRSC(O)R3, NRSC(O)NRSRE, NRSC(O)OR?, C(=NR*)NRSR%S,
NRSBC(=NR)NRSRE, S(O)RP?, S(O)NRSRB, S(0),RP3, NR3S(0),RP3, NR3S(0),NR3R® u
S(O),NRR%;

kaxaeii Cy? mpencrasisier coboii Cg.o apun, Cs; nmkmoankwi, 5-10 dneHHbIH
retepoaput wiu 4-10 4IeHHBIN reTepOIMKIOATKII, KaXKIbli HeoOs3aTebHO 3aMelieH 1, 2, 3 wiu
4 3aMeCTUTEJISIMH, HE3aBUCUMO BIOPAHHBIMU M3 TPYIIIbI, BKJIKOYaromei rajores, Cy.4 amkui, Cy.4
rajorenankun, Cig ramorenankun, C,¢ ankenusn, C,, ankuamn, CN, OR2, SR23 C(O)RP3,
C(O)NRSR® C(0)OR23, OC(0)RP?, OC(O)NRSRSB, NRS3 RS NR3C(O)RP3, NRS3C(O)NRSRE,
NRSAC(0)OR23, C(=NR)NRSRB, NRAC(=NR)NRSRE, S(O)RP3, S(O)NRSRE, S(0),RP,
NRS(0),RP3, NR®3S(0),NRS3 RS u §(0),NRS3R%;

kaxapiid R, RP3 RS u RY nesaBucumo BbiOpan u3 rpynmsl, Bkaroyaromeil H, C; g ankun,
C.¢ ranorenankuni, C, ankenmn, C,.q ankunun, Cg.o apwmi, Cs; mukimoankwt, 5-10 wieHHBIN
rerepoapmi, 4-10 unennsiii rerepouuknoankui, Ce.o apun-Cy4 ankun, Cs; uuknoankui-Ciy
ankun, 5-10 unennsii rerepoapun-Ci.4 ankui, u 4-10 dyeHHbIN reTepouKaoankmi-C., alKu,
rae Kaxabii ykazaHHbid Ci.¢ ankui, Cy.q ranoreHankui, C,.¢ ankenun, C,.q ankuami, Cq.qo apu,
Cs.; nuknoankwi, 5-10 unennslit rerepoapu, 4-10 uneHHbIi rerepouukaoankmi, Cq.ip apun-Ciy
ankun, Cs.; umkmnoankun-Ci.y ankwi, 5-10 unenssiii rerepoapmn-Ci.y ankmn u 4-10 wieHHBIN

reTepounKIoaNKImI-Cy.4 aNKII Heo0s3aTeIbHO 3aMeleH 1, 2 win 3 3aMeCTUTENSIMU, HE3aBHCHMO
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BbIOpaHHbIMU U3 Tpy bl BKouaromed OH, CN, amuno, ranores, Cy.4 ankui, C;_q aTKHJIaMUHO,
mu(C, ¢ ankmn)amuHo, Cy_¢ ankokcH, Cy.q ramoreHankui u Cy.q TaIOr€HATKOKCH,

kaxaeii RE, Re1, Re? u R® nesaBucumo Boidpan u3 H, C.4 ankuna u CN;

rne oguH win Oonee kousbleoOpasyromux atomMoB C wiun N m000# BbIeyKa3aHHOM
reTePOLMKIIOANKUIBHON rpy bl He00s3aTeNbHO 3aMelieHbl Okco (=0) rpynmoii;

rie onuH wuian Oojiee KOJbIeoOpa3yromux aroMoB S 000N  BbIIEYKa3aHHOM
reTepOLUKIIOANKUIBHON TpyNmbl HEOOs3aTeIbHO 3aMelleHbl ONHON uiau aByms okco (=0)
rpynmnamu; u

NPU YCJIOBUH, YTO KOTHA!

V mpencrasisier coboit CH;

W npencrasnsier codoit CH;

yKa3aHHBIN (PparMeHT, NPeICTaBICHHBIN:

-

—

npencTasisieT coOoit

n pasBHO O; u

Q mpencraBisieT cOOOM IUKJIOTEKCHII, HeOoOsi3aTeNIbHO 3aMelneHHbid 1, 2, 3, 4 umu S
3aMECTHUTENSIMU, HE3aBUCHMO BBIOpaHHBIMH W3 Tpyrmbl, Bkmodaromeii Cy!, Cy!-C 4 amkwn,
ranored, C,¢ ankun, C,¢ ankenun, C,¢ anxunmi, C, ramorenanxwi, CN, NO,, ORal SRal
C(O)RP,  C(O)NR°¢R4  C(O)OR2!,  OC(O)RP!,  OC(O)NRCR4 ~ C(=NRe)NRCR4L
NRCIC(=NReH)NRCIRA! NRCRd ~ NRCIC(O)RP!,  NRCIC(O)OR?2!,  NRCIC(O)NRCRIL
NRCIS(O)RPL,  NRCIS(0),RPL NRCIS(0),NR¢R4  S(O)RP!, S(O)NRCRI  S(O),R’! u
S(O),NR¢IR4L;

to Konbiio A He mpencrasisier coOo¥:
N

3. Coenunenne 1o . 1 win 2 win ero papMaleBTUYECKH puemMyieMasi Cojib, Te:

V npencrasnsier coboii N uiam CRY, rne RY npencrasnsier coboii H, ranmoren unu Ciy
AJIKUJL,

W npencrasnsier coboit N unu CRY, rne RW mpencrasisier coboit H, ranoren wnu Ciy
AJIKUJL,

yKa3aHHBIA (PparMeHT, PEICTaBICHHBIN:
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"y

X227

BBIOpaH u3:

N N <

j“’J
N
NRN J‘ﬁ(h_ NRN ;NRN HS N\ths
L A
R R R R

RB

-
“
“
“
-

Konbuo A npencrasinsier coboit S-4ieHHY 0 reTepoapuiIbHY IO TPYIITY, HMEIOLIYO 1, 2 riu
3 xosbLeoOpasyroImux rerepoaromMoB, BelOpaHHbBIX W3 N, O u S, rae ykasaHHas S-ujeHHas
rerepoapuibHasi rpynmna Kojpma A HeoOsi3aTenbHO 3amemeHa 1, 2 win 3 3aMECTUTENSIMHU,
HE3aBHCHMO BhIOpaHHBIMU H3 rajioreHa u Ci.4 ajgkunia;

kaxaeii RN HezaBucumo BeiOpan u3 rpymnsl, Bkirodarommeii H, Cy.4 anxuin, Ce.10 apui, Cs.4
HUKJI0ANKUA, 5-10 unenHslil rerepoapuii, uin 4-10 4jaeHHBIA NeTePOLUKIOANKUI, A€ KaXKIbli
ykazanHbii Ci.q ankun, Cye ankenun, C,. ankunmn, Cp e ramoreHankun, Ce.po apmi, Cs.s
uukiIoankmn, 5-10 uneHHblit rerepoapun u  4-10 uneHHBI reTepouMKioANKMi B RN
HeoOs13aTeNIbHO 3amelneH 1, 2, 3, 4 uinn S 3aMecTUTEISIMH, HE3aBUCHMO BBIOPAHHBIMH U3 TPYIIIIEL,
Bmouarotedt Cy, Cy-Ci.4 ankun, ranoreH, Ci¢ ankun, C, ankenun, C,e amkuami, Cig
rajorerankui, CN, NO,, OR? SR2 C(O)RP, C(O)NR°RY, C(O)OR?, OC(O)RP, OC(O)NRCRY,
C(=NR®)NRRY, NRCC(=NR)NR°RY, NR°R4, NRCC(O)RP, NRcC(O)OR2, NRCC(O)NRCRY,
NR¢S(0)RP, NR¢S(0),RP, NR¢S(0),NRRY, S(O)RP, S(O)NRCRY, S(0O),R® u S(O),NR°RY;

xkaxnpii RA, RB u RC nesasucumo BbIOpaH u3 rpynmsl, BKoyaromeit H, rajgoren, Cj4
ankun, C,e ankenmn, C,. ankunun, C ramoreHankui, Ce.po apwn, Cs.; mmkmoankwi, S5-10

YJIeHHbIH retepoapul U 4-10 4IeHHbIM reTepOLUKIOANKUII, I1ie KaKAbli ykazaHHbIH C).4 anku,
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C,.¢ anxenun, C,q ankunmi, Ci¢ ramoreHankui, Ceq.o apwi, Cs; mukimoankwt, 5-10 uieHHBIN
rerepoapui u 4-10 uneHHbIi rerepouuknoankui B R4, RB u RC neobs3arensHo 3amemen 1, 2, 3,
4 wnm 5 3aMecTUTEeNISIMU, HE3aBUCUMO BbIOpaHHBIMU 13 Tpyibl, BKitodaromeit Cy, Cy-C, 4 ankwn,
rajioreH, C . ankun, Cy.q ankenu, C,.¢ ankuami, C ¢ rajorenankui, CN, NO,, OR?, SR2 C(O)R?,
C(O)NRCRY, C(O)OR?, OC(O)RP, OC(O)NRRY, C(=NR®)NR°RY, NRSC(=NR®)NR°RY, NR°RY,
NRC¢C(O)RP, NR¢C(O)OR?2, NR°C(O)NRCRY NR¢S(O)RP, NR¢S(0),RP, NR¢S(0),NR°R¢, S(O)RP,
S(O)NRCRY, S(0),R® u S(O),NR°RY;

L nmpencrasmsier coboii C;_4 aNKIIEHOBBIN JIMHKED;

n pasHo 0 wu 1,

Q npexcrasisier coboii H, Cy.qo anmkun, C,. o ankenun, C,. o ankuau, Cy.jg raJOreHaIKuI,
Ce.10 apui, Cs. 4 muKIOaNKuI, 5-14 ujaeHHbIN reTepoapu uiu 4-14 4jeHHbIN reTepOLNKIOATKIIL,
rae Kaxaeli ykazanHbid Cyio ankun, C,.po ankenun, Cp.g ankunmi, Cy.io ranoreHankui, Ce.o
apun, Cs. 4 nuknoankuin, 5-14 unenHelii rerepoapu U 4-14 4ieHHBIN reTepOLUKIOANKUI B Q
HeoOs13aTeNIbHO 3amelneH 1, 2, 3, 4 uau S 3aMecTUTENSIME, HE3aBUCHMO BhIOPAHHBIMH U3 TPYIIIIEL,
srmouaromeii Cy!, Cy!-Cy., ankun, ranoren, Ciq ankun, C,¢ ankenun, C,q ankunun, Cig
ranorenankun, CN, NO,, OR2! SRal  C(O)RP!, C(O)NR°¢R4 C(O)OR2, OC(O)RP
OC(O)NRCIR4! C(=NRC)NRCIR4 ~ NRCIC(=NRC)NRCRd! ~ NReR4 ~ NRCIC(O)RP,
NRCIC(0)OR?2!, NRCSIC(O)NRCIRE! NRCIS(O)RP!, NR¢IS(0),RP! NReIS(0),NReR4! S(O)RP!,
S(O)NRCIR4! S(0),RP! u S(0),NRCRI;

rne Q He npencrasiser coboit H koraa n pasHo 0;

kaxabii Cy He3aBUCUMO BbIOpaH U3 rpymnbl, BKIoUaromen Ce. 1o apui, Cs.; LIUKJIOATKHII,
5-10 unennblii rerepoapusi U 4-10 YNEHHBIH TeTEPOLMKIOANKUI, KaKAbIH HeOoOs3aTeIbHO
3aMeIneHHbId 1, 2, 3 unu 4 3aMeCTUTENISIMU, He3aBUCUMO BIOPAHHBIMU K3 TPYIIIIbI, BKJIFOYAIOIIIEH
ranoreH, Cy.¢ ankun, C,.q ankennn, C,.¢ ankuamn, Cy.¢ ranorenankmi, Cq. o apun-C,4 anxun, Cs;
uuknoankun-C,.y  ankwi, 5-10 wunenssii  rerepoapun-C,., ankwi, 4-10 uneHHBIN
rereponukaoankuia-C, 4 ankun, CN, NO,, OR?, SR2 C(O)RP, C(O)NR°RY, C(O)OR?, OC(O)RPY,
OC(O)NR°RY  C(=NR®)NRCRY NRCSC(=NR¢)NR°RY, NRCRY NR°C(O)Rb, NR°C(O)OR?
NRCC(O)NRCRY, NRCS(O)RP, NR°S(0),RP, NR°S(0),NR°RY, S(O)RP, S(O)NR°RY, S(O),RP u
S(0)NRR;

kaxeiii Cy! HesaBucHMO BIOpaH U3 rpymmnbl, Bkiodaromeil Ce.1o apu, C;7 MKITOAIKIIL,
5-10 unennblii rerepoapus U 4-10 YNEHHBIH Te€TEPOLMKIOANKWI, KaKABIH HEOOs3aTEeIbHO
3amerneH 1, 2, 3 wiu 4 3aMeCTUTENSIMH, HE3aBUCHMO BBIOPAHHBIMH U3 TPYIIIBI, BKJIFOYAIOIIEH
ranoreH, Cy.¢ ankun, C,.¢ ankennn, C,.4 ankuamn, Cy.¢ ranorenankmi, Cq. o apun-C,4 anxun, Cs;
uuknoankun-C,.4  ankwun, 5-10 unenssii  rerepoapun-C,, ankwi, 4-10 uneHHBIN
rereporpkioankuin-Cyy amkun, CN, NO,, OR#, SR C(O)R"2, C(O)NRR%, C(0O)OR¥,
OC(O)RP2, OC(O)NRS2R® C(=NR?)NR?R¥ NRCS2C(=NR2)NRZR%9, NR?R9, NR2C(O)R"?,
NRZC(0)OR2%, NR2C(O)NRR¥, NR2S(0)RP?, NR2S(0),RP2, NR2S(0),NR?R42 S(O)R??,
S(O)NR®2R% S(0),RP? u S(0),NR*R¥;

kaxapid R2 RP R R4 Ral RPL Rel R4l R22 RP2 R<? y RY? nesaBrcumo BbIOpaH u3

rpynmbl, Bkmodaroieit H, Cy¢ ankun, Cy¢ ranoresanku, C,.¢ ankenun, C,.¢ ankunaui, Cq.1o apu,
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Cs.; nuknoankwmi, 5-10 unennslit rerepoapu, 4-10 uneHHbIi rerepouukaoankmi, Cq.io apun-Ciy
ankun, Cs.; umkmnoankun-Ci., ankwmn, 5-10 unenssiii rerepoapun-Ci.4 ankun u 4-10 uineHHBIN
rerepouuknoankun-Cy .4 ankun, rae ykasanabii Ciq ankun, C,e ankenun, C, ankuami, Ce.qo
apun, Cs; mukmoankun, 5-10 unenssiii rerepoapui, 4-10 unenHsiii rerepounknoankui, Ce.o
apun-C,4 ankun, Cs; muknoankmn-Ci.4 ankwi, 5-10 unenHslil retepoapun-Ci4 ankuia u 4-10
uieHHbIH rerepounknoankmin-Cy .4 ankua B R RP, RS, R4, Ral RPL Rel Rdl Ra2 Rb2 R y RE
HeoOs13aTeNbHO 3amelneH 1, 2, 3, 4 unn 5 3aMecTUTENsIMH, HE3aBUCHMO BBIOPAHHBIMH U3 TPYIIIIEL,
srirouarotneit Cy?, Cy2-C.4 ankui, ranores, Cy4 ankui, C;4 ranorenankui, C¢ raloreHaaKul,
Cy.¢ ankenun, Cyg ankuumia, CN, OR®, SR, C(O)RP3, C(O)NRS*R® C(O)OR», OC(O)R,
OC(O)NRSRE, NRBRE, NRAC(O)RP3, NRBC(O)NRSRB, NRAC(0O)OR?, C(=NR})NRSRE,
NRSAC(=NR)NRSRE, S(O)RP3, S(O)NRSRE, S(0),RP3, NR3S(0),RP3, NR3S(0),NR3R® u
S(O),NRSR%;

v R€ 1 RY BMecTe ¢ aToMoM N, K KOTOPOMY OHM ITPUCOETUHEHBI, 00pasyroT 4-7 YJIeHHY O
reTepOLHKIIOAIKUIBHYIO TPYIIy, HeoOsi3aTeNbHO 3aMelleHHyr 1, 2 wiu 3 3aMeCTHTENSIMH,
HE3aBUCHMO BBIOPAHHBIMH W3 TPYMIbI, BKItouaromei ranoreH, Ci.4 ankui, C;4 raJoreHaiku,
CN, OR®, SR¥3 C(O)RY C(O)NRSRE C(O)OR2, OC(O)RM, OC(O)NRSRE NRGRS,
NRSC(0)RP3, NRAC(O)NRSRE NRAC(O)OR®, C(=NR)NRSRE NRBC(=NR)NRSRE,
S(O)RY3, S(O)NRSRE, §(0),RP3, NR3S(0),RP3, NR3S(0),NRR% u S(0),NR3RE;

win Rt u R4 Bmecre ¢ atomom N, K KOTOPOMY OHM TPHUCOEIMHEHBI, 0OpasywT 4-7
YJIEHHYI) TeTePOLMKIOATKWIbHYIO TpyImy, HeoOs3aTeNbHO 3aMerneHHyo 1, 2 wim 3
3aMECTHUTEJISIMHU, HE3aBUCUMO BHIOPAHHBIMU M3 TPYTIIbI, BKItoUatomei ranoreH, Cy.4 anku, Ciy
rajorenankui, CN, OR®, SR23, C(O)RP3, C(O)NRSRE C(O)OR®, OC(0O)RP?, OC(O)NRSRE,
NRRE, NRSC(O)R3, NRSC(O)NRSRE, NRSC(O)OR?, C(=NR*)NRSR%S,
NRSBC(=NR)NRSRE, S(O)RP?, S(O)NRSRB, S(0),RP3, NR3S(0),RP3, NR3S(0),NR3R® u
S(O),NRR%;

wm R u R Bmecte ¢ atomom N, K KOTOPOMY OHU MPUCOEIUHEHBI, 0OpasyroT 4-7
YJIEHHYK) Te€TEepPOLMKIOANKWIBHYK) TpyIny, HeoOs3aTelbHO 3amelneHHyr 1, 2 w3
3aMECTHUTEJISIMU, HE3aBHCUMO BBIOPAHHBIMU M3 TPYTIbI, BKItoUatomei ranoreH, Cy.4 ankui, Coy
rajorenankui, CN, OR®, SR23, C(O)RP3, C(O)NRSRE C(O)OR?3, OC(0O)RP?, OC(O)NRSRE,
NRRE, NRSC(O)RD3, NRSC(O)NRSRE, NRSC(O)OR, C(=NR)NRSR®S,
NRSBC(=NR)NRSRE, S(O)RP?, S(O)NRSRE, S(0),RP3, NR3S(0),RP3, NR3S(0),NR3R® u
S(O),NRSR%;

kaxaeii Cy? mpencrasisier coboit Cg.o apun, Cs; nmknoankwi, 5-10 dieHHbIH
rerepoaput Wi 4-10 4IeHHbBIN reTepOIMKIIOATKIIT, KaXKIbIi HeoOs3aTebHO 3aMeleH 1, 2, 3 wu
4 3aMeCTUTEJISIMU, HE3aBUCUMO BBIOPAHHBIMU M3 TPYIIIBL, BKJIFOUarommei rajores, Cy.4 amkun, Cy.y
rajorenankun, Cig ramorenankun, C,¢ ankenun, C,, anxkunwmn, CN, OR2, SR23 C(O)RP,
C(O)NRSR®, C(0)OR23, OC(0)RP?, OC(O)NRSRE, NRS3 RS NR3C(O)RP3, NRS3C(O)NRSRE,
NRSAC(0)OR23, C(=NR)NRSRB, NRAC(=NR)NRSRE, S(O)RP3, S(O)NRSRE, S(0),RP,
NRS(0),RP3, NR®3S(0),NRS3R® u §(0),NRS3R%;

kaxapiid R, RP3 RS u RY HesaBucumo BbiOpaH u3 rpynmsl, Bkaoyatomeil H, Cy g anku,
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C.¢ ranorenankui, C, ankenmn, C,.q ankunun, Cq.o apwmi, Cs; mukimoankwt, 5-10 uieHHBIN
rerepoapm, 4-10 unennsiii rerepouuknoankui, Ce.qo apun-Cy4 ankui, Cs; nuknoankuia-Ciy
ankui, 5-10 unennsii rerepoapun-Ci.4 ankui, u 4-10 dneHHbIN reTepouKaoankmi-C.y aKu,
rae kaxabii ykazaHHbid C.¢ ankui, Cy.q ranoreHankui, C,.¢ ankeHun, C,.q ankuami, Cq.qo apui,
Cs.; nuknoankui, 5-10 unensslit rerepoapu, 4-10 uneHHbIi rerepouukaoankmi, Cq.ip apun-Ciy
ankun, Cs.; uuknoankun-Ci.4 ankwi, 5-10 unenssiit rerepoapun-Ci.4 ankun u 4-10 uneHHbIN
reTepounKIoaNKim-Cy.4 aNKII Heo0s3aTeIbHO 3aMeleH 1, 2 win 3 3aMeCTUTENSIMH, HE3aBHCHMO
BbIOpaHHBIMU U3 rpynbl, BKiovaromeir OH, CN, amuno, ranoreH, Ci.¢ ankwmi, Cy.4 ankokcu, Cy.
¢ TanoreHankua u C.¢ raJIoreHaJKOKCH,

kaxeii RE, Re1, R¢? u R HesaBucumo BoiOpan u3 H, Cy.4 ankuna u CN;

rne oguH win Oonee kousbleoOpasyromux atomMoB C mwin N m000# BbIeyKa3aHHOM
reTepPOLMKJIOANIKIIIBHON Py IIbl He00s3aTeNbHO 3aMelneHbl Okco (=0) rpynmoi;

rie onuH wuian Oojiee KOJbIEOOpa3yromux aroMoB S 000N  BbIIEYKa3aHHOM
reTepOLMKIIOAIKUIBHON TpyNmbl HEOOs3aTeNbHO 3aMelleHbl OAHON uiau aByMs okco (=0)
rpynmnamu; u

MIPU YCJIOBUH, YTO KOT/IA:

V npencrasisier coboii CH;

W npencrasnser coboit CH;

YKa3aHHBIH ()parMeHT, NpeCTaBICHHbII:

N

—

NPEACTABISIET COOOM

n pasHO O; u

Q mpencrasnsieT coOOM IUKJIOTEKCHII, HeoOsi3aTeNbHO 3aMerneHHbid 1, 2, 3, 4 umu S
3aMECTHTENISIMU, HE3aBUCHMO BbIOpaHHbIMH 3 Tpyrmbl, Bkmovaromeii Cy!, Cy!-Cp, amkwn,
ranored, C,¢ ankun, C,¢ ankenun, C,¢ anxunmi, C, ramorenanxui, CN, NO,, ORal SRal
C(O)RPL,  C(O)NRC¢R4  C(O)OR2,  OC(O)RP!,  OC(O)NRCR4! ~ C(=NReH)NRCR4L
NRCIC(=NReH)NRCIRA! NRCIR4 NRCSIC(O)RP!,  NRCIC(O)OR?2!,  NRCIC(O)NRCRIL
NRCIS(O)RPL,  NRCIS(0),RPL NRCIS(0),NR¢R4  S(O)RP!, S(O)NRCRY,  S(O),R’!
S(O),NR¢IR4L;

to Konbiio A He mpencrasisier coOoi:
N
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4. Coenunenue 1o qrodomy u3 mi. 1-3, nim ero papManeBTHUECKH IPUEMIIEMast COJlb, TIe

yKa3aHHBINA (PparMeHT, MPeICTaBICHHBIN:

BbIOpaH u3:

RO P 2
\NRN J‘ﬂ“’ \\NRN &NRN \S ““’T \S \5
— N=— ____NJ' - N
RA RB RE RR RA RE RE " R.ﬁ

2 2 2 2

/
—N

5. Coenunenue no grodomy u3 mi. 1-3, win ero papmMarneBTHIeCKH pruemiieMas Cojib, I1e

yKa3aHHBIN (parMeHT, NPeICTaBICHHbIN:

@
N
X2

npenacTaBisieT coOoit

R'ﬁ' RB

6. Coenunenue o modomy u3 . 1-3, uiu ero papManeBTUYECKH MPUEMIeMasi COJib, TIe

yKa3aHHBINA (PparMeHT, MPeICTaBICHHBIN:

fo:{‘f

X7

NPEACTABISIET COOOM

&NRN

RA

7. Coequnenue mo JroOomy u3 nm. 1-6 win ero ¢papmareBTHYECKH MpUeMIieMasi COJib, Te
kaxapii R4, RB u RC nezaBucumo Bbibpan usz H u C,4 ankuna.

8. Coenuuenue o grodomy u3 mi. 1-7, wim ero papManeBTH4eCK MpuemiieMas CoJib, TIe
RA mpencrasnsier coboii H.

9. Coenunenue o modomy u3 nm. 1-8, win ero papMaeBTUYECKH MpUeMyIeMast COJib, TIe
V npencrasisier codoii N.

10. Coenunenue no modomy u3 nm. 1-8, wiu ero papMareBTHYECKH MIPUEMIIEMAasi COJIb,
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rae V npencrasisier coboit CRV.

11. Coennnenue o grodomMy u3 m. 1-10, uiu ero papmareBTHUECKH IpUueMiieMasi CoJib,
rne W npencrasisier codoit N.

12. Coennnenue no grodomMy u3 m. 1-10, uinu ero papmaneBTUdeCcK mpueMiemasi CoJib,
rne W npexacrasisier coboit CRW.

13. Coenunenue mo modomy u3 mm. 1-12 wiu ero ¢papManeBTUYECKH MpUEMIIeMast COJIb,

rne Konbuo A BeIOpano u3:

R‘l
R;
\]/ R1 =N H,N
HN
R2—<S %}ﬁ \‘S/ / A
\ e
Rz

Rz\f”
)=
. 5

14. Coenunenue o mobomy u3 nm. 1-13 wim ero papmaneBTHYeCKH MpuemiiemMasi Cob,
rae R!, R? u R? kaxcawbiii HesaBucumo BbiOpad u3 H u Cy4 ankuna.

15. Coenunenue no modomy u3 . 1 u 4-14, unu ero papMaleBTHUECKH TpUeMIIeMast
coub, tae Q mpencrasisieT coboii Cy.1o anmkun, Cy.jo ranoreHankun, Ce.1o apu, Cs.q4 HUKITOATKH,
5-14 unenHsbIi reTepoapt Uiu 4-14 YJeHHBIA reTePOLMKIOATKUN, TAe KaXKAbIA yka3aHHbIH Cj.1g
ankun, Cg.o apun, Cs.q uwmkmoankui, 5-14 uneHHbld rerepoapun wiu 4-14  yneHHBIN
rerepounkioankm B Q HeobOs3arenbHO 3amerneH 1, 2, 3, 4 uau 5 3aMeCTUTENISIMHU, HE3aBUCHMO
BbIOpaHHbIMU U3 Tpy bl BIroyaromeit Cy!, Cy!-Cy4 ankun, ranores, Cy.¢ ankui, Cy.g alKEeHWI,
Cy.6 ankunun, Cig ranorenankuwi, CN, NO,, ORal SR2l C(O)RP!, C(O)NRCR4 C(O)ORal,
OC(O)RP!, OC(O)NRCIR4! C(=NRe¢H)NRCIR4! NRCIC(=NR¢)NRC¢R4! NRC¢IR4! NR¢IC(O)RP!,
NRCIC(O)OR2!, NRCIC(O)NRCIRY NRCIS(O)RP!, NReIS(0),RP!, NRCIS(0),NRCIR4L S(O)RP!,
S(ONRCIR4! S(O),RP! u S(O),NRCR4 rne ykaszanubiii Cis ankun U Cig aJKMHHI
HeoOs3aTeNbHO 3aMerneHbl 1, 2 win 3 3amectutenssMu, He3aBrucuMo BeiOpaHHbIMU U3 OH, CN,
C 1.6 ankokcu u NRSIC(O)RPL,

16. Coenunenue no modomy u3 nm. 1, 2 u 4-14, unu ero gpapManeBTHUECKH TpUEMIIEMast
comb, tne Q mpencrapnsier coboit Ci.jp ankmi, Ce.o apwn, Cs.;q nukmoankui, 5-14 djaeHHBIN
rerepoapuit uiu 4-14 4aeHHBI reTepOLMKIOANKII, Te Kakabii ykazanubid Ci.jp amkmi, Ce.o
apwi, Cs.14 UIMKIOATKII, S5-14 ujneHHBIN rerepoaput win 4-14 djieHHbIN reTepOUUKIoankui B Q
HeoOs13aTeNbHO 3amelneH 1, 2, 3, 4 uinn S 3aMecTUTEISIME, HE3aBUCHMO BBIOPAHHBIMH U3 TPYIIIIEL,
srmovaromeii Cy!, Cy!'-Cy .4 amkun, ranoreH, Cig ankun, Coe ankenwn, Cr anmkuaumn, Cig
rajoredankun, CN, NO,, OR2?! SRal C(O)RP!, C(O)NRCRI C(O)OR2 OC(O)RP!,
OC(O)NRCIR‘H, C(:NRel)NRclel’ NRCIC(:NRel)NR‘:leI, NRClel, NRCIC(O)RM,
NRCIC(O)OR2!, NRCIC(O)NRCIRI NRCIS(O)RPL, NReIS(0),RP!, NRCIS(0),NRCR4L S(O)RP!,
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S(O)NRCIR4! S(0),RP! u S(O),NR¢'RY rne ykazanubiii C,.¢ ajkui HEOOA3aTENbHO 3aMeLIeH 1,
2 unu 3 3aMecTUTeNsIMU, He3aBucuMo BbiOpanHbiMU u3 OH, CN, C, 4 ankokcu u NRIC(O)RPL.

17. Coenunaenue no modomy u3 nm. 1, 2 u 4-14, unu ero gpapManeBTHUECKH pUeMIIEMast
conb, rae Q mpencrasisier coboii Ci.jp ankwi, HeoOsi3aTeNbHO 3amerneHHblid 1, 2, 3, 4 uimu 5
3aMECTHTENISIMU, HE3aBUCHMO BbIOpaHHbIMH 3 Tpyrmbl, Bkaodaromeii Cy!, Cy!-C ., amkun,
ranoreH, C,¢ ankun, C,¢ ankenun, C,q anxunmn, C, ramorenanxui, CN, NO,, ORal SRal
C(O)RPL,  C(O)NR°¢R4L  C(O)OR2,  OC(O)RP!,  OC(O)NRCR4! ~ C(=NReH)NRCR4L
NRCIC(=NReH)NRCIR! NRCR4 NRCIC(O)RP!,  NRCIC(O)OR?2!,  NRCIC(O)NRCRIL
NRCIS(O)RPL,  NRCIS(0),RPL, NRCIS(0),NR¢R4  S(O)RP!,  S(O)NRCRY  S(O),RP! wu
S(O),NR¢IR4 | re ykazauublii Ci.q ankus HeOOA3aTEIbHO 3aMelIeH 1, 2 WK 3 3aMECTUTENSIMH,
He3zaBucumo BbiOparHbiMu U3 OH, CN, C,4 ankokcu u NRCIC(O)RPL,

18. Coenunenue no mobdomy u3 . 1-14, unu ero ¢papMareBTHUECKH pUeMiIeMasi CoJlb,
rne Q npeacrasisiet codoit C.4 amKuiI.

19. Coenunenue no nrobomy u3 mm. 1-14, unu ero ¢papManeBTHIECKH IpUEMIIEMasi COJIb,
rae Q BoiOpan u3 Cy.4 ankuia u C,_4 raJloreHaIKua.

20. Coenunenue no grodomy u3 mi. 1, 2 u 4-14, unm ero papmMaleBTHYECKH pUEMIeMast
conb, rae Q mpencramiser coboit (eHmn, HeoOs3aTenbHO 3ameuieHHbit 1, 2, 3, 4 wim 5
3aMECTHUTENISIMU, HE3aBUCHMO BBIOpaHHBIMH W3 Tpyrmmbl, Bkmovaromeii Cy!, Cy!-C 4 amkwn,
rasnored, C,¢ ankun, C,¢ ankenun, C,¢ anxunmi, C, ramorenankwi, CN, NO,, OR2l SRal
C(O)RPL,  C(O)NRCR4!  C(O)OR2l,  OC(O)RP!,  OC(O)NRCRY ~ C(=NRe)NRCR4!
NRCIC(=NRe)NRCIRA! NRCRd NRCIC(O)RP!,  NRCIC(O)OR?2!,  NRCIC(O)NRCRIL
NRCIS(O)RP!,  NRCIS(0),RPL, NRCIS(0),NR¢Rd!  S(O)RP!, S(O)NRCRI  S(O),R’! nu
S(O),NR¢R4!, rie ykazauubiii Cy.¢ anku HeoOA3aTEIbHO 3aMelleH 1, 2 Win 3 3aMEeCTUTENSIMH,
HesaBucuMo BbiOpanubiMu U3 OH, CN, C 4 ankokcu u NRCIC(O)RPL

21. Coenunenue no odomy u3 nm. 1, 2 u 4-14, uim ero papMaleBTHUECKH TpUeMIIEMast
couib, e Q mpencrasisieT coboi peHms, HeoOsI3aTebHO 3aMeEeHHbIN | WK 2 3aMECTUTEISIMH,
He3aBUCUMO BbiOpaHHbIMM M3 rajoreHa, Cig ankwna, Cis ramorenankuina, CN u OR2l roe
ykazaHHbii C;_ ankun HeoOsi3aTepHO 3amerneH CN.

22. Coenunenue no odomy u3 nm. 1, 2 u 4-14, unm ero gpapMaleBTHUECKH TpUeMIIEMast
coub, Tre Q mpencrasisieT coboit Cs.j4 MUKITIOANKII, He0Os3aTeTbHO 3aMeleHHbIi 1, 2, 3, 4 wmu
5 3amecTuTeNsIMH, HE3aBHCHMO BbIOpaHHBIMU U3 rpymmsbl, Bkimrodaromeii Cy!, Cy!-Cy amkwmi,
ranoret, C,¢ ankun, C,¢ ankenun, C,q anxunmi, C, ramorenanxui, CN, NO,, ORal SRal
C(O)RPL,  C(O)NR°¢R4  C(O)OR2,  OC(O)RP!,  OC(O)NRCR4! ~ C(=NReH)NRCIR4L
NRCIC(=NReH)NRCIRA! NRCIR4 NRCSIC(O)RP!,  NRCIC(O)OR?2!,  NRCIC(O)NRCRIL
NRCIS(O)RPL,  NRCIS(O),RPL  NRCIS(0),NR¢R4  S(O)RP!, S(O)NRCRY,  S(O),RP!
S(O),NR¢R4!, re ykazauublii C.q ankus HeOOA3aTENbHO 3aMelleH 1, 2 Win 3 3aMECTUTENSIMH,
HesaBuckMo BbiOpanHbiMu U3 OH, CN, C, 4 ankokcu u NRSIC(O)RPL

23. Coenunenue no odomy u3 nm. 1, 2 u 4-14, unm ero gpapMaleBTHUECKH TpUEMIIEMast
coub, tae Q nmpencrasisier codoii C,.; IUKIIOATKIII, He00s3aTeTbHO 3aMeleHHbIH 1, 2, 3, 4 umm 5

3aMECTHTENISIMU, HE3aBUCHMO BbIOpaHHbIMH W3 Tpyrmbl, Bkaovaromeii Cy!, Cy!-C 4 amkwn,
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ranored, C,¢ ankun, C,¢ ankenun, C,¢ anxunmi, C ramorenanxui, CN, NO,, ORal SRal
C(O)RPL,  C(O)NRC¢R4  C(O)OR2,  OC(O)RP!,  OC(O)NRCR4! ~ C(=NRSH)NRCR4L
NRCIC(=NReH)NRCIRA! NRCR4 NRCSIC(O)RP!,  NRCIC(O)OR?2!,  NRCIC(O)NRCRYL
NRCIS(O)RPL,  NRCIS(0),RPL NRCIS(0),NR¢R4  S(O)RP!,  S(O)NRCRY,  S(O),RP!
S(O),NR¢IRY re ykazauublii Ci.q ankus HeOOA3aTENbHO 3aMelleH 1, 2 WK 3 3aMECTUTENSIMH,
HesaBucumo BbiOpanubiMu U3 OH, CN, C 4 ankokcu u NRCIC(O)RPL

24. Coenunenne no modomy u3 i 1 u 4-14, unm ero dpapManeBTHUECKH TpUeMIIeMast
coub, rae Q npencrasisier coboit C,.; IUKIIOATKIII, He00s3aTeTbHO 3aMeleHHbI 1, 2, 3, 4 umm 5
3aMECTHTENISIMU, HE3aBUCHMO BbIOpaHHbIMH 3 rpyrmmel, Bkaodaromeii Cy!, Cy!-Ci, amkwn,
ranoreH, C,¢ ankun, C,¢ ankenun, C,q anxunmi, C, ramorenanxkwi, CN, NO,, ORal SRal
C(O)RPL,  C(O)NRC¢R4  C(O)OR2l,  OC(O)RP!,  OC(O)NRCR4! ~ C(=NReH)NRCR4L
NRCIC(=NReH)NRCIR! NRCR4 NRCIC(O)RP!,  NRCIC(O)OR?2!,  NRCIC(O)NRCRIL
NRCIS(O)RPL,  NRCIS(O),RPL, NRCIS(0),NR¢R4  S(O)RP!,  S(O)NRCRY,  S(O),R*!
S(O),NR¢IR4| re ykazauublii Ci.q anku HEOOA3aTENbHO 3aMelIeH 1, 2 WK 3 3aMECTUTESIMH,
HesaBucumo BbiOpanubiMu U3 OH, CN, C4 ankokcu, C(O)NRCIR4!, NReIR4!

1 NRCIC(O)RP!,

25. Coenunenne no godomy u3 mi. 1, 2 u 4-14, unu ero papmaneBTHYECKH pUeMIeMast
conb, rne Q mpexncraBmsier coboii C,; LMKIOAJKWI, HEOOs3aTebHO 3aMeLIeHHbIH 1 wiu 2
3aMECTHUTENSIMU, HE3aBUCUMO BbIOpaHHBIMM U3 TPyTbl, BKrouatomei Cyl, ranoreH, Cy.q anku,
C.¢ ranorenankui, CN, ORa!, NR¢IR4! C(O)NRCIR4! y NR!C(O)RY!, rue ykazanubiii Cy.¢ aKun
HeoOs3aTeNIbHO 3aMeleH 1, 2 wiu 3 3amecturensiMu, HesaBucumo BbiOpanHbiMu U3 OH, CN, C
ankokcu u NREIC(O)RY!

26. Coenunenue no modomy u3 . 1 u 4-14, unn ero dpapMaleBTHUECKU TpUEMIIEMast
conb, rae Q mpencraBisieT cobor Cy.; LUKIIOAJKWI, HEOOS3aTeNbHO 3aMeleHHbid 1 uau 2
3aMECTUTEIISIMH, HE3aBUCUMO BbIOPaHHBIMHU U3 rpymbl, Btoyaromei Cy!, ranoren, Ci.q anku,
C .6 ranorenankuin, CN, OR2!, NR¢IR4! C(O)NRCR4 NRCIC(O)RP!, u S(0),RP!, rue ykazaHHbIH
C1.6 ankui HeoOsI3aTeIbHO 3aMelleH 1, 2 win 3 3aMeCTUTENSIMU, HE3aBUCUMO BBIOPAHHBIMH W3
OH, CN, C, ankokcu, C(O)NRC'R4! NReIR4L,

1 NRCIC(O)RP!,

27. Coenunenue 1o odomy u3 nm. 1, 2 u 4-14, unm ero ¢papMaleBTHUECKH TpUEMIIEMast
coub, e Q mpencraBisieT coOoi 5-14 deHHBIN reTepoapui, HeoOs3aTEIPHO 3aMEIEeHHbIH 1, 2,
3, 4 wim 5 3amMecTHTENSIMU, HE3aBUCUMO BbIOpaHHBIME 13 Tpyrisl, Bimodarommeii Cyl, Cy!-C 4
anxwu, ranoreH, C¢ ankun, Cy.g ankenun, C, anxunmn, C, ranoredankun, CN, NO,, ORal
SRal C(O)RP!, C(O)NRCR4 C(O)OR2!, OC(O)RP! OC(O)NRCRY C(=NRC)NRCRI
NRCIC(=NReH)NRCIRA! NRCR4 NRCIC(O)RP!,  NRCIC(O)OR?2!,  NRCIC(O)NRCRIL
NRCIS(O)RPL,  NRCIS(0),RPL NRCIS(0),NR¢R4  S(O)RP!, S(O)NRCRY,  S(O),R’! wu
S(O),NR¢IRY!, re ykazauublii C.q ankus HeOOA3aTENbHO 3aMelIeH 1, 2 Wik 3 3aMECTUTENSIMH,
He3zaBucumo BbiOpanHbiMA U3 OH, CN, C, 4 ankokcu u NRIC(O)RPL

28. Coenunenue no modomy u3 mi. 1 u 4-14, unn ero dpapManeBTHUECKH TpUeMIIeMast

coub, e Q mpencraBisieT co0oi 5-14 deHHBIN reTepoapui, HeoOs3aTEIPHO 3aMEIEHHbIH 1, 2,
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3, 4 unu 5 3aMEeCTUTENSIMU, HE3ABUCUMO BBIOPaHHBIMH U3 rpyrbl, Bkiarouaromeil Cy!, Cy!-Cy 4
anxwu, ranoreH, C¢ ankun, Cy.g ankenun, C, anxunmn, C, ranoredankun, CN, NO,, ORal
SRal C(O)RP!, C(O)NRCRY C(0O)OR2, OC(O)RP!, OC(O)NRC'RY C(=NRe)NRCRI
NRdC(:NReI)NRCIRdI, NRCIRdl, NR°1C(O)Rb1, NRCIC(O)ORal, NRCIC(O)NRdeI,
NRCIS(O)RPL,  NReCIS(0),RPL  NRCIS(0),NR¢R4  S(O)RP!, S(O)NRCRY  S(O),RP! wu
S(O),NR¢RY, rne ykasannbiii Ci¢ ankun u C,.g aNKUHUIT HEOOSI3aTENBHO 3amelteH 1, 2 uiu 3
3aMeCTUTENSIMHU, He3aBUCHMO BoriOpanHbiMu U3 OH, CN, C;¢ ankokcu, NRCIR4! gy NRSIC(O)RPL.

29. Coenunenue no modomy u3 nm. 1, 2 u 4-14, unm ero gpapMaleBTHUECKH TpUeMIIeMast
conb, rae Q mpencrasnseT coOOH 5- MM O-4JI€HHBIN reTepoapuil, He0O0sA3aTENbHO 3aMeIeHHBIN
Cy!, ramorerom, C, ankunom uiar OR?! roe ykasauubiid Cig aaKkui HEOOS3aTENbHO 3aMeIneH
C1.6 AIKOKCH.

30. Coeaunenue no jodomy u3 0. 1, 2 u 4-14, unu ero papmManieBTUIeCKH prueMieMas
coib, rae Q mpexacrapnser coOol S5- WM 6-uNeHHBIH reTepoapus, HeoOs3aTeIbHO 3aMEeILeHHbBIN
Cy!, ranorenom, C .4 ankuiiom, C¢ ranmorenankuiom win OR?!, rae ykazannbiii Cy.¢ ankui u C,.
¢ AIKUHII HeoOs13aTenbHo 3amernensl C;¢ ankokeu nnu NREIRAL

31. Coenunenue o modomy u3 mn. 1, 2 u 4-14, unu ero papMarieBTHUECKH TpHEMIIeMast
coimb, tae Q mpencraBnseT coboit 4-14 uNeHHBI TeTePOLMKIOANKUI, HeoOs3aTeIbHO
3aMerneHHbi 1, 2, 3, 4 wim 5 3aMecTuUTeNs MM, HE3aBHCUMO BbIODAHHBIMH M3 TPYIIIHL,
smouaromneii Cy!, Cy!-Cy., ankwun, ranoren, Cig ankun, C,g ankenun, C,q ankunun, Cig
rajorenankun, CN, NO,, OR2 SRal  C(O)RP!, C(O)NRCRd C(O)OR2l OC(O)RP!,
OC(O)NRClel, C(ZNRel)NRdeI, NRCIC(:NRel)NRdR‘“, NRClel, NRCIC(O)RM,
NRCIC(O)OR?2!, NRCIC(O)NRCIRE! NRCIS(O)RP!, NReIS(0),RP! NReIS(0),NReR4! S(O)RP!,
S(O)NRCIR4! S(0),RP! u S(O),NR¢'RY rpe ykazanubiii C).¢ ajkui He0OA3aTEIbHO 3aMeLIeH 1,
2 i 3 3amecTuTensMu, HezaBucumo BbiopanHbMU u3 OH, CN, C, 4 ankokcu u NRIC(O)RP!.

32. Coenunenue mo rodoMy u3 mi. 1-14, unu ero papmaneBTHYECKH pUuemMiieMasi CoJib,
rae Q mpencrasisier coOoi S-10-4JIeHHBIH MeTePOLMKIOANKIII, HEOO3aTeIbHO 3aMEINeHHbIHN |
Wi 2 3aMecTUTEsIMH, He3aBUcMMO BbiOpanniMu u3 Cy!, ramorena, C, ankuma, Cig
rajorenankuna, C(O)RP! u S(0),RP!,

33. Coenunenue mo jr0boMy u3 m. 1-14, unu ero papmaneBTUUECKH pueMiiemMasi CoJib,
rne Q npencrasisier OO0 S- WK O-4JICHHBIH FeTePOLMKIOANKHII, HE00S3aTeIbHO 3aMeIIeHHbIN
1 wnu 2 3amecturensMu, HesaBucumo BbiOpanHiMu u3 Cy!, ranorena, Ci¢ ankwna, Cig
rajorenankuna, C(O)RP! u S(0),RP!L,

34. Coenunenue no modomy u3 mm. 1-33 wiu ero gpapManeBTUYECKH MpUeMiIeMast CoJib,
rrae L npencrasisier coOOH METUIICHOBBIN JINHKED.

35. Coenunenue no r0doMy u3 m. 1-34, unu ero papmManeBTUUeCKH mpuemMiieMasi CoJib,
rae n pasHoO 0.

36. Coenunenue no roboMy u3 m. 1-34, unu ero papmManeBTUUeCKH mpuemMiieMasi CoJib,
rae n pasHo 1.

37. Coenunenue o nim. 1 win 2 uimu ero papMareBTUYeCKH pUeMiieMast COJib, TIE:

V npencrasnsier coboii N uimm CRY, rne RY npencrasnsier coboii H, ranoren wnu Ciy
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AJIKUJL,
W npencrasnsier coboit N unu CRY, rne RW mpencrasisier coboii H, ramoren wmu Ciy
AJIKUJL,

yKa3aHHBINA (PParMeHT, MPeICTaBICHHBIN:

W‘af&‘f

X227

BbIOpaH u3:

RBE ’ RE ’ R ’ B ’ RB -
\S
/
=N
RA :
kaxbiii RN HesaBucumo Boidpan us H u Cy.4 ankuna,;
kaxnbii RA, RB u RC nesasucumo Buiopan u3 H u C.4 ankuia;
Konbiio A BbIOpaHO U3:
R1
1
N“*—-.. R R1 R1 }“‘\‘*N
R? N N HN
\__N 2_ £
oo R —g | HN e
LS
R3 N RE
R, R,

N
Lo
%

kaxcaeii R!, R? u R3 nezaBucumo BbiOpan u3 H u Cy4 ankuna;

fl'-l
j/ K

2

L npencrasisier coboli meTHeH,

n pasHo O wu 1,

Q mnpencrasnsier coboit Ci.g amkun, Ce.o apwn, Cs.q TUKIOANKWI, 5-14 4YieHHBIH
rerepoapuit uiu 4-14 4aeHHBI reTepOLUKIOANKII, Te Kakabii ykazanubid Ci.jg amkmi, Ce.qo
apun, Cs. 4 LuKI0ankun, 5-14 uneHHslil rerepoapui Wwin 4-14 4neHHbIN reTepoLUKIOanKul B Q
HeoOs13aTeNbHO 3amelneH 1, 2, 3, 4 uinn S 3aMecTUTEISIMH, HE3aBUCHMO BBIOPAHHBIMH U3 TPYIIIIEL,
srmovaromeiit Cy!, Cy!'-C,., anmkun, ranoreH, Cig ankun, C,4 ankenwn, C, amkuaun, Cig
ranoreHankun, CN, NO, OR2 SRa  C(O)RP!, C(O)NR¢RY C(O)OR2, OC(O)RP,



258

OC(O)NRCIR‘H, C(:NRel)NRclel’ NRclc(:NRel)NRclel’ NRClel, NRCIC(O)RM,
NRCIC(O)OR2!, NRCIC(O)NRCIRY, NRCIS(O)RPL, NReIS(0),RP!, NRCIS(0),NRCIR4L S(O)RP!,
S(O)NRCIR4! S(0),RP! u S(O),NR¢'RY e ykazanubiii Cy.¢ ajkui HeOOA3aTENbHO 3aMeLIeH 1,
2 unu 3 3aMecTUTeNsIMH, He3aBucuMo BbiOpanHbiMU u3 OH, CN, C, ankokcu u NRE'C(O)RP!;

rne Q He npencrasiser coboit H koraa n pasHo 0;

kaxeiii Cy! He3aBUCHMO BbIOpaH U3 rpymbl, Biodaroieil Ce.1o apr, C;_7 UKITOAJKIIL,
5-10 unennbiii rerepoapus U 4-10 uNEHHBIH TeTEPOLMKIOANKUN, KaKABIH HEOOs3aTeIbHO
3amerneH 1, 2, 3 wiu 4 3aMeCTUTENSIMH, HE3aBUCHMO BBIOPAHHBIMH U3 TPYIIIBI, BKJIFOYAIOIICH
ranored, C,¢ ankmn, C,, ankenun, C,, ankunui, Cpe ramoreHankwi, Ce.o apun, Css
uukioankui, 5-10 uneHHbld rerepoapui, 4-10 unenHsiéi rerepoumkiaoankmi, Ce.io apui-Ciy
ankun, Cs.; nuknoankun-Ci.4 ankui, 5-10 unenHsni rerepoapun-Ciy ankui, 4-10 uneHHbIN
rereporukioankuna-Cy 4 amkun, CN, NO, OR2, SR2? C(O)RP2, C(O)NR®R% C(O)OR2,
OC(O)RP2, OC(O)NRC2R®, C(=NR¢?)NR?R¥ NRC2C(=NR®2)NR?R%¥, NR?R%?, NR>C(O)R"?,
NR2C(0)OR22, NR2C(O)NR?R¥, NR2S(0)RP2, NR2§(0),RP2, NR2S(0),NR?R42 S(O)R??2,
S(O)NRS?R%, S(0),R?? u S(0),NR2R%;

kaxaeii Rl RPL Rl R4l Ra2 Rb2 Re2 y RY HesaBucumo BbIOpaH U3 TPYIIIIbI,
Brurouatoeit H, Ci¢ ankun, Cy.4 ranorenankuni, C,.s ankenun, C,¢ ankuami, Ce.qo apun, Cs.;
nukioankui, 5-10 unenHsiit rerepoapun, 4-10 unenssiii rerepormkinoankui, Cg.po apun-Ciy
ankwi, Cs; nuknoankun-Ci4 ankwi, 5-10 unenHsni rerepoapmn-Ci.y ankuia u 4-10 uneHHbIN
rerepounkynoankmn-Ci.4 amkun, rae ykasanubelii Cg ankui, C, ankenun, C,e amkuaui, Ce.qg
apwn, C;; mukmoankwn, 5-10 yneHssii rerepoapui, 4-10 uneHnsi rerepouuknoankui, Ce.o
apun-Cy4 ankwmn, Cs; muknoankun-Ci.4 ankwi, 5-10 unenHbiii rerepoapun-Ci4 ankuia u 4-10
ujieHHbIM rerepouuknoankun-C 4 ankun B Ral, RP1 Rel Rdl Ra2 Rb2 R<2 y RE HeobssaTensHO
3amerneH 1, 2, 3, 4 wiu 5 3aMeCTUTESISIMH, HE3aBUCUMO BBIOPAHHBIMU U3 TPYIIIbI, BKIFOYAIOIIEH
Cy?, Cy?-Cy.4 ankun, ranoren, Cy.4 ankun, Ci4 rajgorenankun, C,.s ranoreHankui, C,.q alKeHWII,
Cy.6 ankuaui, CN, OR®, SR® C(O)RP, C(O)NRSR®, C(0O)OR?, OC(O)RP3, OC(O)NRSRE,
NRRE, NRSC(O)RD3, NRSC(O)NRSRE, NRSC(O)OR®, C(=NR*)NRSR%S,
NRSAC(=NR)NRSRE, S(O)RP3, S(O)NRSRE, S(0),RP3, NR3S(0),RP3, NR3S(0),NR3R® u
S(O),NRR%;

win R u R4 Bmecte ¢ atomoMm N, K KOTOPOMY OHU MPUCOEIUHEHBI, 0OpasyoT 4-7
YJIEHHYK) TeTEepPOLMKIOANKIWILHYID TpyIny, HeoOs3aTelbHO 3amelneHHyr 1, 2 w3
3aMECTHUTEJISIMU, HE3aBHCUMO BBIOPAHHBIMH W3 TPYTIbI, BKItoUatomei ranoreH, Cy.4 ankun, Coy
ranorenajkui, CN, OR®, SR3 C(O)R"?, C(O)NRSRE, C(0)OR?3, OC(O)R?, OC(O)NRSRE,
NRRE, NRSC(O)RD3, NRSC(O)NRSRE, NRSC(O)OR#, C(=NR)NRSR®S,
NRSBC(=NR)NRSRE, S(O)RP3, S(O)NRSRB, S(0),RP3, NR3S(0),RP3, NR3S(0),NR3R® u
S(O),NRSR%;

win R u R Bmecte ¢ atomom N, K KOTOPOMY OHU MPUCOEIAUHEHBI, 0OpasyoT 4-7
YJIEHHYK) TeTEepPOLMKIIOANKIIBHYID TpPyIIly, HeoOs3aTelbHO 3amelieHHyr 1, 2 w3
3aMECTHUTEJISIMU, HE3aBHCUMO BBIOPAHHBIMH W3 TPYTIbI, BKItoUatomei ranoreH, Cy.4 ankwi, Coy

rajorerankui, CN, OR®, SR2}, C(O)RP3, C(O)NRSRE C(O)OR?3, OC(0O)RP?, OC(O)NRSRE,
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NR°3Rd3, NR°3C(O)Rb3, NR°3C(O)NR°3R‘B, NR°3C(O)ORa3, C(:NRe3)NRc3Rd3’
NR°3C(=NR"3)NRC3R‘13, S(O)Rb3, S(O)NR°3Rd3, S(O)sz3, NR°3S(O)2Rb3, NRc3S(O)2NRc3Rd3 u
S(O)ZNRC3R‘13;

kaxaeii Cy? mpencrasisier coboit Cg.o apwn, Cs; nmkmoankwi, 5-10 dieHHbIH
rerepoapwt Wi 4-10 4IeHHbBIN reTepOIMKIOATKIIL, KaXKIbIi HeoOs3aTebHO 3aMelteH 1, 2, 3 wiu
4 3aMeCcTUTEISIMH, HE3aBUCUMO BIOPAHHBIMU M3 TPYIIIBL, BKJIFOUaromei rajgorex, Cy.4 amkun, Cy.y
rajorerankun, Ci¢ ramorenankun, C,¢ ankenusn, C,, anxkuuwmn, CN, OR?, SR23 C(O)RM,
C(O)NRSR®, C(0)OR23, OC(0O)RP?, OC(O)NRSRE, NRS3 RS NRAC(O)RP3, NRS3C(O)NRSRE,
NRC3C(O)ORa3, C(ZNRe3)NRC3Rd3, NRC3C(:NRe3)NRc3Rd3’ S(O)Rb3, S(O)NR°3Rd3, S(O)sz3,
NR°3S(O)2Rb3, NRc3S(O)2NRc3Rd3 u S(O)ZNRC3Rd3;

kaxabiid RS, RP3 RS u R HesaBucumo BbIOpaH u3 rpynmsl, Bkiaroyatomeid H, Cy.¢ anku,
C..¢ ranorenankun, C, ankenun, C,.q ankunui, Cq.p apwi, Cs; nukinoankui, 5-10 uneHHbIN
rerepoapui, 4-10 unennsiii rerepouuknoankui, Ce.o apun-Cy4 ankui, Cs; nuknaoankuia-Ciy
ankun, 5-10 unennsii rerepoapun-Ci.4 ankui, u 4-10 dneHHbIN rerepouukaoankmi-C.y anku,
rre kaxaeli ykasanabiid Ci.q anmkun, Cyg ramorenankun, C,.¢ ankenun, C, ¢ ankunmi, Cg.jo apu,
C;.; uuknoankun, 5-10 uneHHbI rerepoapm, 4-10 wneHHbI rereporukioankmi, Ce. o apun-Cy4
ankwi, Cs; nuknoankun-Ci4 ankwi, 5-10 unenHsni rerepoapmn-Ci.y ankuia u 4-10 uneHHbIN
rerepourkIoankui-Cy.4 aNKuiI HeoOs3aTeIbHO 3aMelleH 1, 2 Wiu 3 3aMeCTUTENSIMU, HE3aBUCHMO
BbIOpaHHBIMU 13 rpymnbl, Bkirovatomeit OH, CN, amuno, rajnoreH, C.¢ ankui, Ci.q aTKUIaAMUHO,
1u(C ¢ ankun)amuHo, Cy_g ankokcH, Cy.¢ ramoreHankui u Ci.q raIOr€HaJIKOKCH,

kaxeii R Re? u R nesasucumo Boibpan u3 H, C,4 ankuna u CN;

rne onuH wim Oosee koybleoOpasyromux atoMoB C wiun N r000# BbIlIEyKa3aHHOM
reTepPOLMKIIOANKIIIBHOM rPy bl He00s3aTeIbHO 3aMelneHbl Okco (=0) rpynmoi;

rne onuH wuiau Oojiee KOJbIEOOpasyromux aroMoB S 00O  BbIlIEyKa3aHHOM
reTepPOLMKIIOANKIIIBHOM TPyIIbl HEOOs3aTENIbHO 3aMeIlleHbl OOHOW WM 1ByMsi okco (=0)
IpyIamu; u

NIPU YCJIOBUH, YTO KOTA!

V npencrasisier coboit CH;

W npencrasnsier codoit CH;

yKa3aHHBIA (PparMeHT, MPeICTaBICHHBIN:

N

—_—

NPEACTABISIET COOOM

n pasHO O; u
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Q mpencrasnsier coOOUM IUKJIOTEKCHII, HeOoOs3aTeNIbHO 3aMerneHHbid 1, 2, 3, 4 umu S
3aMECTHTENISIMU, HE3aBUCHMO BbIOpaHHbIMH 3 Tpyrmmbl, Bkmodaromeii Cy!, Cy!-C 4 amkwn,
ranored, C,¢ ankun, C,¢ ankenun, C,q anxunmi, C, ramorenanxwi, CN, NO,, ORal SRal
C(O)RPL,  C(O)NR°¢R4  C(O)OR2,  OC(O)RP!,  OC(O)NRCR4! ~ C(=NRSH)NRCR4L
NRCIC(=NReH)NRCIRA NRCR4 NRCIC(O)RP!,  NRCIC(O)OR?2!,  NRCIC(O)NRCRIL
NRCIS(O)RPL,  NRCIS(0),RPL NRCIS(0),NR¢R4  S(O)RP!,  S(O)NRCRY,  S(O),R’! wu
S(O),NR¢IR4L;

to Konbio A He mpencrasisier coOoi:

38. Coenunenue no mobomy u3 mi. 1-3, BBIOpaHHOE U3 TPYTIIIbI, BKIOYAOMIIEH:

5-(1H-Umunnazon-1-um)-N-((1r,4r)-4-(2-MeTOKCUAI TOKCH )LIUKJIOTeKCHIT)- 1 H -
6enzo[d Jumuazon-7-kapbokcaMu;

N-(2-@rop-6-(Tpudropmernin)densun)-5-(1 H-umunazon-1-un)- 1 H-6en3o[d [umunaszon-7-
KapOOKCaMu,

N-[[2-@TOp-6-(TpudTopmMeTH)heHmT | MeTH | -0-THa3on-5-ni-3 H-0ensumunason-4-
KapOOKCaMMm,

N-((1r,4r)-4-(2-MeTOKCHUITOKCH ) IUKJIOTEeKCHI )-5-(THa3on-5-un)- 1 H-6enso[ d Jumuaazon-
7-kapOOKCaMMT;

N-(2-Drop-6-(Tpudropmerun)oensun)-5-(1 H-umunazon- 1 -un)- 1 H-uunon-7-
KapOOKCaAMMI,

N-((1r,4r)-4-(2-MeTOKCHU3TOKCH ) IUKJIOTEKCHII )-S5-(THa3051-5-1i)- 1 H-uHnon-7-
KapOOKCaMMI,

2-(1H-Umunazon-1-mn)-N-((17,4r)-4-(2-MeTOKCUI TOKCH )LIUKJIOT€KCUIT )-S5 H -nipposo| 3,2-
d]mupumunun-4-kapOoKCaMu;

5-(1H-Umunpnazon-1-um)-N-((17,4r)-4-(2-MeTOKCU3 TOKCH ) LIUKJIOTEKCHI )

-1H-unnazon-7-kapbokcaMu;,

5-(1H-Umnpazon-1-num)-N-((17,4r)-4-(2-MeTOKCU3 TOKCH ) LIUKJIOTEKCHI )

-2-metn- 1 H-unnon-7-kapOokcaMu;

5-(1H-umupazon-1-um)-N-((17,4r)-4-(2-MeTOKCUITOKCH )IUKIIOTeKCHI)- | H-iuppodo[ 3,2-
b |nupuaun-7-kapbokcamun,

N-(2-®rop-6-(TpudTopMeTHIT )0 H3MIT)-2-MeTHII-S-(THA30-5-1)- 1 H-uHnoa-7-
KapOOKCaMu,

5-(1H-Umunazon-1-um)-N-((17,4r)-4-(2-MeTOKCHA TOKCH ) LIUKJIOTeKCHI)- | H-ippono|2,3-
¢ |nupuanH-7-kapOOKCaMuI,

N-((17,4r)-4-(2-MeTOKCHU3TOKCH ) IUKJIOTEKCHIT )-2-MeTHII- S-(THa30-5-un)- / H-
Oenso[dumunazon-7-kapOoKcamMu;

2-(1H-Umunazon-1-mn)-N-((17,4r)-4-(2-MeTOKCU3 TOKCH ) LIUKJIOT €KC U )- 7 H -1y pyH-6-

KapOOKCcaMu,
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N-(2-®rop-6-(Tpudropmernn)oensmn)-5-( 1 H-umunazon- 1 -un)-1 H-nupaszono[4,3-

b |nupuaun-7-kapbokcamun;
5-(1H-Umunazon-1-um)-N-((17,4r)-4-(2-MEeTOKCHI TOKCH ) LIUKJIOT€KCHIT)- 1 H -

nupasonio|3,4-cnupuans-7-kapOooKcaMu,
N-((17,4r)-4-(2-MeTOKCH3TOKCH ) IUKJIOTeKCHI)-S-(THa305-5-1n)- 1 H-niupazono[4,3-

b |nupuaun-7-kapbokcamun;
2-(1H-Umunazon-1-mn)-N-((17,4r)-4-(2-MeTOKCUI TOKCH )LIUKJIOTE€KCHIT ) THEHO| 3,2~

d]mupumunun-4-kapObokcamu;,
2-(Amunomernn)-5-(1 H-umunazon-1-um)-N-((17,4r)-4-(2-

METOKCUAITOKCH )LIUKJIOTeKCHN )- | H-nHaomn-7-kapOokcamus,
N-(2-Drop-6-(TpudTopmeTniT)0eH3 1 )-2-(THA30I-5-UIT) TUEHO
[3,2-d]mupumunun-4-kapObokcaMu;,
N-((17,4r)-4-(2-MeTOKCHU3TOKCH ) IUKJIOTeKCHI)-S-(THa305-5-un)- 1 H-nupazono| 3,4-

c]nupunun-7-kapbokcamur,
2-(1H-Umunazon-1-un)-N-((17,4r)-4-(2-METOKCHUITOKCH ) LIUKIIOT €KCHI)
-5-metun-5H-nuppono[3,2-djnupumunns-4-kapOokcamus;,
5-(1H-Umunazon-1-un)-N-((1r,4r)-4-(2-MeTOKCHAITOKCH ) LIMKJIOTE€KCHI )- 1 H -

nupasono[4,3-dnupumuauH-7-kapOokcamu,
5-(1H-Umupnazon-1-um)-N-((17,4r)-4-(2-MeTOKCHUA TOKCH ) LIMKJIOTEKCHIT ) THEHO| 3,2~
b]nupunuH-7-kapOoKcaMun;
5-(1H-Umupnazon-1-um)-N-((17,4r)-4-(2-MeTOKCHUA TOKCH ) LIMKJIOTEKCHIT ) THA3010[ 4, 5-
d]mupumunuH-7-kapOOKCaAMHUT,
6-(1H-Umunazon-1-un)-N-((17,4r)-4-(2-MeTOKCUI TOKCH ) IUKJIOT€KCHIT ) -3 H
-umnnaso[4,5-c|nupunun-4-kapOooKcamu,
2-(1H-Umunazon-1-mn)-N-(terparuapo-2 H-nupan-3-uin)-5SH-nuppono| 3,2-
d]mupumunun-4-kapOOKCaMuUI;
(8)-2-(1H-Umunazon-1-un)-N-(terparuapo-2H-nupan-3-un)-5SH-nuppono| 3,2-
d]mupumunun-4-kapOOKCaMu;
(R)-2-(1H-umupazon- 1 -un)-N-(rerparunpo-2 H-upan-3-ui)-5 H-muppoino| 3,2-
d]mupumunun-4-kapOoKCaMu,
4-Drop-5-(1H-umunazon-1-un)-N-((17,4r)-4-(2-MeTOKCU3TOKCH ) LIUKJIOT€KCHIT ) - | -

WHA0J-7-KapOoKcaMun,
5-(1H-nmupazon-1-um)-N-((17,4r)-4-(2-METOKCUITOKCH ) LIUKJIOTEKCHIT )-2-MeTHIT- | -

Oenso[dumunazon-7-kapOoKcamMu;
N-(2-Drop-6-(TpudropmeTnin)oeH3mN)-S5-(THA30-5-10)- | H-uHnon-7-kapOoKkcaMu;
N-((17,4r)-4-(2-MeTOKCHITOKCH ) IUKIIOTeKCHIT )-2-(THa3071-5-1i)-SH
-iuppodo| 3,2-d JmupumunuH-4-kapOokcaMu;
N-(2-Drop-6-(TpudTropmeTni)oeH3mN)-6-(THa30a-5-10)-3 [-uMunaszo[4, S-c jnupuann-4-

KapOOKCcaMu,

N-((17,4r)-4-(2-MeTOKCHU3TOKCH ) IUKJIOTeKCHI)-2-(2-MeTii- 1 H-umunaszon- 1 -wn)-SH-
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nuppoiio[3,2-d | mupumunuH-4-kapOoKcaMuz,
N-((17,4r)-4-(2-MetokcusToKcH)uukiorekcun)-2-(2H-1,2,3-rpuaszon-4-un)-5H-
nupposio[3,2-d|mupumunuH-4-kapOokcaMu,
N-((17,4r)-4-(2-MeTOKCHU3TOKCH ) IUKJIOTeKCHI)-2-(5-MeTmi- 1 H-umunaszon- 1 -wn)-5H-
nuppoiio[3,2-d|mupumunuH-4-kapOokcaMu,
N-((17,4r)-4-(2-MeTOKCUI TOKCH JIIUKJIOTEKCHI)-2-(4-MeTn- 1 H-umunaszon- 1 -um)-5H-
niuppoiio[3,2-d|mupumunuH-4-kapObokcaMuzn,
2-(1H-Umunazon-4-un)-N-((1r,4r)-4-(2-meTokcU TOKCH ) UKIIOreken)-SH-niuppono| 3,2-
d]mupumunun-4-kapOoKcamu;
2-(1H-Umunazon-1-un)-N-((1s,4s)-4-(Tpud ropmerin)mknorekcun)-5 H-nuppono| 3,2-
d]mupumunun-4-kapOokcamu;
2-(1H-nmupnazon-1-un)-N-((1r,4r)-4-(tpudropmerun)uuknorekcun)-5 H-nuppono[ 3,2-
d]mupumunun-4-kapOokcamu;
5-(1H-Umunnazon-1-um)-N-((1r,4r)-4-(2-
METOKCHUAITOKCH )LUUKJIOTeKCHI)Oen30[d|u3oTrasos-
7-kapOoKcamu,
N-(2-@Top-6-(TpudTopmernn)oensmun)-5-( 1 H-umunazon- 1-um)-2-merun- 1 H-
6enzo[ dJumunazon-7-kapbokcaMu;
N-(2-®Top-6-(TpudTopmernn)oen3mun)-2-(tuaszon-5-m)-SH-nuppono[ 3,2-d jmupumuamns-
4-xapbokcamur;,
N-(2-Drop-6-(Tpudropmerin)densmn)-5-(1H-umunazon-1-un)-1H-nupposno| 3,2-
b |nupuaun-7-kapOokcaMun,
N-((1r,4r)-4-(2-MeTOKCUITOKCH )LIUKJIOTEKCHIT )-2-Me THIT-S-(THa30-5-mn)- | H-unnon-7-
KapOOKCaMM,
N-(2-Drop-6-(Tpudropmern)densmn)-2-(1H-umunazon- 1 -un)-7H-ny pun-6-
KapOOKCaMM,
N-((1r,4r)-4-(2-MeTOKCU3TOKCH JLIUKJIOTEKCHI )-0-(THa30i-5-mn)-3 H-ummnaso[ 4, 5-
¢ |nupunnH-4-KapOOKCaMuI,
N-(2-Drop-6-(Tpudropmerin)densmn)-5-(1H-umunazon-1-un)-1H-nupazono|3,4-
¢ |nupuanH-7-KapOOKCaMuI,
N-(2-Drop-6-(Tpudropmerin)densmn)-2-(1H-umunazon-1-un)ruenol 3,2-d Jmupumunus-
4-xapOokcamu;
N-((1r,4r)-4-(2-MeTOKCU3TOKCH )LIUKJIOTEKCHIT )-2-(THA30J1-5-11) THEHO[ 3,2 -
d]mupumunun-4-kapOoKCaMu;
N-(2-Drop-6-(Tpudropmermn)densmn)-2-(1H-umunazon-1-um)-SH-muppomno|3,2-
d]mupumunun-4-kapOoOKCaMu;
2-(1H-Umunazon-1-mn)-N-(1-(2,2,2-rpud ropsTin)nunepunus-4-un)-SH-muppono| 3,2-
dmupumunun-4-kapOOKCaMu,
2-(1H-Umunazon-1-mn)-N-(1-(2-meTokcuyTin)unepuaus-4-mi)-SH-mppoino| 3,2-

d]mupumunun-4-kapOoKCaMu;
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2-(1H-Umunazon-1-mn)-N-(munepuann-4-mn)-SH-muppono[ 3,2-d jmupumuaia-4-
KapOOKcaMu,

2-(1H-Umunazon-1-mn)-N-(1-(3,3,3-rpud ropnponmn)nunepuans-4-mn)-SH-
nuppoiio[3,2-d | mupumunuH-4-kapOokcaMuz,

2-(1H-Umunazon-1-mn)-N-((1r,4r)-4-((2-MeTOKCH3 THIT)aMUHO ) KJIoreKc v )-SH-
nuppoiio[3,2-d|mupumunuH-4-kapOokcaMuz,

2-(1H-Umunazon-1-wmn)-N-((1r,4r)-4-((2-MeTOKCHA THI )(METHIT)aMHHO )UK KJIoreKcH )-SH-
niuppoiio[3,2-d|mupumunuH-4-kapObokcaMusn;,

2-(1H-Umunazon-1-mn)-N-((1r,4r)-4-meTokcunmkiorekcui)-SH-nupponol 3,2-
d]mupumunun-4-kapOokcamu;

N-nuknorekcun-2-(1H-Umunazon-1-un)-SH-nuppono[3,2-d mupumuann-4-
KapOoKcaMuy;

2-(1H-Umunazon-1-mn)-N-(1-merunnunepuaus-4-un)-SH-nuppono(3,2-d [ nupumuaus-
4-xapOokcamun;

N-(1,1-Auokcunorerparunpo-2H-trnonupan-4-mn)-2-(1 H-ummnason- 1-wm)-SH-
nupposo[3,2-dnupumunuH-4-kapOokcaMu;

2-(1H-Umunazon-1-mn)-N-(terparunpo-2H-nupan-4-wn)-SH-nuppoiol[ 3,2-
d]nupumunnn-4-kapOokcamun;

2-(1H-Umunazon-1-mn)-N-(4-(2-meTokcusTokcu )pennn)-SH-nupposno| 3,2-
d]mupumunuH-4-xkapOOKCaMu;

N-(1-Auerninunepunnn-4-mn)-2-(1 H-umunazon-1-wn)-SH-muppono| 3,2-d jnupumuaus-
4-kapOoOKcCaMuI;

2-(1H-Umunazon-1-mn)-N-((1r,3r)-3-(2-MeTokcu3TOKCH ) K00y Tvi ) - SH-uppono| 3,2-
d]mupumunun-4-kapOOKCaMuUI;

2-(1H-Umunazon-1-mn)-N-((1r,3r)-3-meTokcuuukinodytun)-SH-muppoio[ 3,2-
d]mupumunun-4-kapOOKCaMuUI;

2-(1H-Umunazon-1-mn)-N-(1-(3,3,3-rpud ropnponun)nuppoauaus-3-ui)-SH-
nuppoiio[3,2-d|mupumunuH-4-kapOoKcaMu,

2-(1H-Umunazon-1-mn)-N-(1-(2,2,2-rpud ropstin)nupponuaus-3-mn)-SH-mmuppoino| 3,2-
d]mupumunun-4-kapOoKCaMu,

2-(1H-Umunazon-1-mn)-N-((1s,4s)-4-(2-meTokcusToKCH )umkiiorekcmn)-SH-muppouo[ 3,2-
d]mupumunun-4-kapOoKCaMu;

2-(1H-Umunazon-1-mn)-N-merun-SH-nuppoino[ 3,2-d |mupumunns-4-xkapOoKkcaMus;

2-(1H-Umunazon-1-mn)-N-((1r,4r)-4-(2-(MeTUIaMHUHO )3 TOKCH )LIUKJIOTeKc v )-SH-
nupposio[3,2-d|mupumunuH-4-kapOoKcaMu,

N-((1r,4r)-4-(2-(AnmeTrnaMuHO )3 TOKCH )HKIorekcnin)-2-( 1 H-umunazon-1-nm)-SH-
nupposio[3,2-d|mupumunuH-4-kapOoKcaMu;

2-(1H-Umunazon-1-mn)-N-(mupponuaus-3-mn)-SH-nuppono[ 3,2-d |mupumuans-4-
KapOOKCcaMu,

2-(1H-Umunazon-1-mn)-N-(1-merunnupponuaus-3-mn)-SH-muppono[3,2-d |mupumuans-
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4-xapOokcamun;

2-(1H-Umunazon-1-wmn)-N-(1-(meTuncy apdonmn)nunepunud-4-un)-SH-nmuppono| 3,2-
d]mupumunun-4-kapOoKcaMu;

2-(1H-Umunazon-1-wmn)-N-(1-(okceran-3-wn)nmunepuaus-4-mn)-SH-muppono[3,2-
d]mupumunun-4-kapOoKcaMu;

N-Huknobytun-2-(1H-umunazon-1-un)-SH-muppono|[3,2-d jmupumuana-4-kapbokcamur;

N-(Huknorexkcunmern )-2-(1H-umunason-1-wn)-SH-muppono| 3,2-d |mupumugus-4-
KapOOKcaMu;

N-benzun-2-(1H-umunazon-1-un)-SH-nuppono[3,2-d [nupumuann-4-kapOokcamus,

2-(1H-Umunazon-1-mn)-N-((1r,4r)-4-(2-(MeTHIaMHUHO)-2-0KCO3TOKCH ) IUKJIOTeKchi )-SH-
nuppoiio[3,2-d|nupumunuH-4-kapObokcaMus;,

2-(1H-Umunazon-1-mn)-N-(mupuaun-2-un)-SH-nuppono[ 3,2-d jnupumunus-4-
KapOOKcaMuy;

2-(1H-Umnnazon-1-mn)-N-pennn-SH-nuppono| 3,2-d jnupumuans-4-kapOokcaMur;

2-(1H-Umunazon-1-mn)-N-(nupuaus-3-mn)-SH-nuppono[ 3,2-d Jnupumuns-4-
KapOOKCaMu,

2-(1H-Umunazon-1-nn)-N-(5-merokcunupuans-2-ui)-SH-nuppono[ 3,2-d mupumuans-4-
KapOOKCaMM,

2-(1H-Umunazon-1-nn)-N-(6-merokcunupuans-3-ui)-SH-nuppono[ 3,2-d mupumuans-4-
KapOOKCaMM,

2-(1H-Umunazon-1-mn)-N-(1H-nupazon-3-un)-SH-mupposno| 3,2-d Jnupumunus-4-
KapOOKCAMMT,

N-(4-Xnopdenun)-2-(1H-umunazon- 1-un)-SH-nupposno[ 3,2-d [nupumuann-4-
KapOOKCaMM,

N-(3-Xnopdpenun)-2-(1H-umunazon- 1-un)-SH-nupposno[ 3,2-d [nupumuann-4-
KapOOKCaMM,

N-(2-Xnopdenun)-2-(1H-umunazon- 1-un)-SH-nupposno[ 3,2-d [mupumuann-4-
KapOOKCaMM,

N-Huknonenrui-2-(1H-umunazon-1-wn)-SH-muppoino[ 3,2-d [mupumuns-4-
KapOOKCaMM,

2-(1H-Umunazon-1-mn)-N-(terparunpodypan-3-un)-SH-mupposno|[ 3,2-d jnupumunus-4-
KapOOKCaMu,

N-Huknorentun-2-(1H-umunaszon-1-wn)-SH-nuppono[3,2-d jnupumunus-4-
KapOOKCaMMUT,

2-(1H-Umunazon-1-mn)-N-uzonponui-SH-mupporno[ 3,2-d |nupumunus-4-kapOokcaMu;

2-(1H-Umunazon-1-mn)-N-(1-metmn-1H-nupazon-3-mn)-SH-mmuppono[ 3,2-d [mupumuamns-
4-xapOokcamun;

2-(1H-Umunazon-1-mn)-N-(1-metmn-1H-umunazon-4-mn)-SH-nuppono[ 3,2-
d]mupumunun-4-kapOoKCaMu;

N-(3-Xnop-4-propdennn)-2-(1H-umunazon-1-un)-SH-nmupposno| 3,2-d jJrupumugus-4-
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KapOOKCcaMu,
2-(1H-Umunazon-1-mn)-N-((1r,4r)-4-(2-mopdonmHO3TOKCH )unKIore ke )-SH-
nupposio[3,2-d|mupumunuH-4-kapOokcaMu,
2-(1H-Umunazon-1-mn)-N-(1H-mmpazon-4-un)-SH-mupposno| 3,2-d jnupumunus-4-
KapOOKcaMu;

2-(1H-Umunazon-1-mn)-N-(1-metun-1H-nmpazon-4-mn)-SH-muppoino[ 3,2-d | mupumunua

4-xapOokcamun; u

2-(1H-Umunazon-1-mn)-N-(3-(2-meTokcusToken )pennn)-SH-nuppono| 3,2-
d]mupumunun-4-kapOoKcamu;

Wi papMaLeBTUYECKH NPHUEMIIEMasi COJIb JIFOOOTO U3 BBILIEY TOMSHYTOTO.

39. Coenunenue no nm. 1 win 2, BBIOpAaHHOE U3 IPYTIIIbI, BKIFOYAOIEH:

2-(1H-umupnazon-1-mn)-N-((1r,4r)-4-((2,2,2-TpudTopaTri)aMuHO )uukIorekcun)-SH-
nuppoiio[3,2-d|nupumunuH-4-kapObokcaMus;,

2-(1H-umunazon-1-mn)-N-((1s,4s)-4-((2,2,2-TpuTOpa THIT )aMUHO ) LIUKTOTeKCrT )-SH-
nupposio[3,2-dnupumunuH-4-kapOokcaMu;

2-(1H-nmunazon-1-nn)-N-((1r,4r)-4-((3,3,3-TpudTopnpomni ) aMuHO JuuKIorekcun )-SH-
nupposo[3,2-dnupumunuH-4-kapOokcaMu;

N-((1r,4r)-4-(unanomerokcu ) imkinorexcun)-2-( 1 H-umunazon- 1 -un)-SH-nuppoino[ 3, 2-
d]nupumMunmrH-4-kapOOKCaMu,

N-((1r,4r)-4-((2,2-gudropaTin)amuno )uukiorekcun )-2-( 1 H-umunazon- 1-um)-SH-
nuppoio[3,2-d | nupumunuH-4-kapOoOKCaMuU,

N-((1s,4s)-4-((2,2-mudTopaTrin)amuno )uukiorekcun)-2-(1 H-umunazon- 1 -un)-5SH-
nuppoiio[3,2-d|mupumunuH-4-kapOOKCaMuU,

N-(4,4-mudropunkiorekcun)-S-(1H-umunazon-1-un)- 1 H-nmupazono| 3,4-c|nupuamnn-7-
KapOOKCaAMM,

2-(1H-umunazon-1-mn)-N-((1r,4r)-4-(2-MeTOKCHITOKCH ) IUKIIOTEKCHIT)-6-MeTu-SH-
nuppoiio[3,2-d | mupumunuH-4-kapOoKcaMu;

N-((1r,4r)-4-(2-runpokcunponan-2-win)uukiorekcun)-5-( 1H-umunazon-1-nm)-1H-
nupasonio3,4-cnupuaus-7-kapOoKCaMu,

2-(1H-umunazon-1-mn)-N-((1r,4r)-4-(metnn(3,3,3-
Tpudroprponu)aMuHo )uukiaorekcun)-SH-mupposo[ 3,2-d [nupumunus-4-kapOokcaMu;

2-(1H-umunazon-1-mn)-N-((1s,4s)-4-(meTmn(3,3,3-
TpudToprpon)aMuHo )uukiIorekcun)-SH-mupporo[ 3,2-d |nupumunus-4-kapOokcaMu;

2-(1H-umunazon-1-mn)-N-((1r,4r)-4-(metnn(2,2,2-TpuTOp3THIT)aMIHO ) IUKIIOTEKC UIT )-
SH-tmppono[3,2-d jmupumunun-4-kapOokcamur,

2-(1H-umunazon-1-mn)-N-((1s,4s)-4-(meTmn(2,2,2-Tpud TOP3THIT )aMUHO ) LIUKJIOTE€KCHIT ) -
SH-tmuppono[3,2-d jrupumunun-4-kapOokcamur,

N-((1r,4r)-4-(aueramugomeTin ) uukyorekcun)-2-( 1 H-umunazon- 1 -un)-SH-mmuppono| 3, 2-
d]mupumunun-4-kapOoKCaMu;

5-(1H-umupnazon-1-um)-N-((1r,4r)-4-((2,2,2-rpud TopsTiin)amuno )uukiorekcw )- 1 H-
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nupasonio|3,4-cnupuans-7-kapOoKCaMu,

5-(1H-umupnazon-1-nm)-N-((1s,4s)-4-((2,2,2-tpudTopsTrin)aMuHO )uukIorekcrn)- 1 H-
nupasonio|3,4-cnupuans-7-kapOoKcaMu,

N-(4,4-mudropumknorexcun)-2-(1H-umunazon-1-wmn)-8-merun-7H-my pun-6-
KapOOKcaMu;

N-[4-(1-tmano- 1 -meTrmaTun )b enun|-2-umunaszon- 1 -un-SH-nuppono[ 3,2-d |mupumuans-
4-xapOokcamun;

N-((1R,4r)-4-((R)-2-runpokcu-3-metunOyTokcu)uukiaorekcun)-2-(1H-umunazon- 1 -wmn)-
SH-nmmppono[3,2-d Jmupumunun-4-kapbokcamur,

N-((18,4r)-4-((S)-2-runpoxcu-3-meTundy Tokcn)ruknorekcnn)-2-( 1 H-umunazon- 1 -nm)-
SH-nmuppono[3,2-d Jmupumunun-4-kapbokcamur,

N-((1s,4s)-4-runpoxcu-4-(tpupropmerun)uukiorekcun)-2-(1H-ummunazon-1-um)-SH-
nuppoiio[3,2-d|nupumunuH-4-kapObokcaMus;,

N-((1r,4r)-4-runpokcu-4-(rpudropmerin ) unkiorekcun )-2-( 1 H-umunazon-1-mn)-5H-
nupposio[3,2-dnupumunuH-4-kapOokcaMu;

2-(1H-umunazon-1-nn)-N-((1r,4r)-4-(Tpud TopMeTHIT)LIUKIOTeKCHUIT ) THEHO[ 3,2~
d]nupumunnn-4-kapOokcamun;

2-(1H-umunazon-1-mn)-N-((1s,4s)-4-(TpuhTOpMETHI ) LUKJIOTEKCHIT ) TUEHO[ 3,2 -
d]nupumMunmrH-4-kapOOKCaMu,

N-((3S,4R)-3-propnunepunmnn-4-mn)-2-( 1 H-umunazon- 1 -un)-SH-nuppono|3,2-
d]mupumunuH-4-kapOOKCaMu;

N-((3R,4R)-3-pToprunepunun-4-mn)-2-(1 H-umunazon-1-un)-SH-muppoino[ 3,2-
d]mupumunun-4-kapOOKCaMuI;

2-(1H-umunazon-1-mn)-N-((1S,3S)-3-(2-meTokcusToOKCH ) uuKIOreKcui )-SH-
nuppoiio[3,2-d|mupumunuH-4-kapOoKcaMu,

2-(1H-umunazon-1-mn)-N-((1S,3R)-3-(2-meTokcusTokcH )uukiorekcmn)-SH-
nuppoiio[3,2-d | mupumunuH-4-kapOoKcaMu;

N-((1R,4r)-4-((R)-2-runpokcunponokcu )unkiorekcun )-2-( 1 H-umunazon- 1-mn)-SH-
nupposio[3,2-d | mupumunuH-4-kapOoKcaMu,

N-((1R,4r)-4-((S)-2-runpoxcunpornokcu)uukiaorekcun)-2-( 1 H-umunazon-1-wmn)-SH-
nuppoiio[3,2-d|mupumunuH-4-kapOoKcaMu,

N-((1R,4r)-4-((R)-2-runpokcu-2,3-numeTindy Tokcn ) iukiorekcun)-2-( 1 H-umunason- 1 -
win)-SH-muppono[ 3,2-dmupumuann-4-kapOoKcaMuz;

N-((1R,4r)-4-((S)-2-runpoxcu-2,3-nume Tindy Tokcn Juukiiorekcmn)-2-( 1 H-umunason-1-
wn)-SH-muppono[ 3,2-dnupumuann-4-kapOoKcaMuz;

2-(1H-umunazon-1-mn)-N-((1R,4r)-4-((R)-3,3,3-TpudTop-2-ruapoxcu-2-
METHJIPOTIaHAMHU IO )UMKJIorekc )-SH-mupporo[ 3,2-d [mupumunns-4-kapOoKkcaMu;

2-(1H-umunazon-1-mn)-N-((1R,4r)-4-((S)-3,3,3-tpudTop-2-runpokcu-2-
METHJIPOTIaHAMU 0 )UMKJIorekc )-SH-mupporo[ 3,2-d [mupumunnH-4-kapOokcaMu;

2-(1H-umunazon-1-mn)-N-((1r,4r)-4-meTokcu-4-merunuukiorekcun)-SH-muppono| 3, 2-
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d]mupumunun-4-kapOoKCaMu;

2-(1H-umunazon-1-mn)-N-((1s,4s)-4-meTokcu-4-mMeTriukiIorekcni - SH-muppono| 3,2-
d]mupumunun-4-kapOoKcaMu;

N-(5-(2-(anmeTnnamMuHo)3TKOCH ) TUupuAuH-2-11)-2-( 1 H-umunazon-1-nm)-SH-
nuppoiio[3,2-d|mupumunuH-4-kapOokcaMu,

N-(4-unanodenmn)-2-(1H-umunazon-1-mn)-SH-mmuppono[ 3,2-d [mupumunun-4-
KapOOKcaMu;

N-(3-¢pTop-4-(2-metokcustokcn ))pennn)-2-(1H-umunazon-1-nm)-SH-nupponol3,2-
d]mupumunun-4-kapOoKcamu;

2-(1H-umupnazon-1-mn)-N-(1-(meTokcumernn)-1 H-nmupazon-4-un)-SH-nuppono[ 3,2-
d]mupumunun-4-kapOokcamu;

N-((1r,4r)-4-(2-(2-(nuMeTHIAMHIHO )3TOKCH)3TOKCH )unKIorekcun )-2-(1 H-umunazon-1-
wn)-SH-nuppono[ 3,2-d|nupumuann-4-kapOokcamur;

N-(5-xnopmupunus-2-mn)-2-(1 H-umunason- 1 -un)-SH-uppono[ 3,2-d Jnupumunina-4-
KapOOKCaMM,

2-(1H-umunazon-1-mn)-N-(4-merunrerparuapo-2H-nupan-4-mn)-SH-nuppoino[ 3,2-
d]nupumunnn-4-kapOokcamun;

2-(1H-umunazon-1-mn)-N-((1r,4r)-4-mMeToOKCHULUKIIOTeKCHI ) TUeHO[ 3,2-d [mupuMuinH-4-
KapOOKCaMM,

N-(6-xnoprupunun-3-mn)-2-(1H-umunazon-1-wn)-SH-nmupposo[3,2-d nupumunus-4-
KapOOKCAMMT,

2-(1H-umunazon-1-mn)-N-(nmupunus-4-un)-SH-muppono| 3,2-d Jnupumugun-4-
KapOOKCAMMT,

N-((1r,4r)-4-(2-runpokcunponan-2-wi)uuknorekcun)-2-( 1H-umunazon-1-um)-SH-
nuppoiio[3,2-d|mupumunuH-4-kapOoKcaMu,

N-(2-xnoprupunun-4-mn)-2-(1H-umunazon- 1-wn)-SH-nmupposo[ 3,2-d nupumunus-4-
KapOOKCaMMU,

N-(5-xnoprupunun-3-mn)-2-(1H-umunazon-1-mn)-SH-muppoio[ 3,2-d [nupumunus-4-
KapOOKCaMu,

N-(4-xnoprupunus-2-un)-2-(1H-umunazon-1-wn)-SH-nmuppoo[ 3,2-d |[nupumunmus-4-
KapOOKCaMu,

2-(1H-umunazon-1-mn)-N-(1-(2-mopdomuHoanernn)nmunepuaus-4-mn)-SH-muppono[ 3,2-
d]mupumunun-4-kapOoKCaMu;

N-(6-xnoprupunus-2-un)-2-(1H-umunazon-1-wn)-SH-nuppono[3,2-d |nupumunus-4-
KapOOKCaMMUT,

2-(1H-umunazon-1-mn)-N-(6-(2-MopbonuHO3 TOKCH ) TUpUAnH-3-11)-SH-ntuppono| 3,2-
d]mupumunun-4-kapOoOKCaMu;

N-((1r,4r)-4-(2-(anMeTHIAMIHO)-2-0KCO3 TOKCH ) IKJTOT ek )-2-( 1 H-nmMunazon- 1 -um)-
SH-tmmppono[3,2-d jmupumunun-4-kapOokcamur,

2-(1H-umunazon-1-mn)-N-((1r,4r)-4-(tpudTopmernin)uukiorekcun)-7H-ny pus-6-
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KapOOKCcaMu,

N-((1r,4r)-4-unanounknorexcun )-2-( 1 H-umunazon- 1-mn)-SH-nupporo[ 3,2-
d]mupumunun-4-kapOoKcaMu;

N-(4,4-muropuuknorekcun)-2-(1H-umunazon-1-umyrueno| 3,2-d jnupumuns-4-
KapOOKcaMu;

2-(1H-umunazon-1-un)-N-(mupumuans-4-mn)-SH-muppono( 3, 2-d jmupumuaina-4-
KapOOKcaMu;

N-(6-(2-(aumeTnIaMuHO )3 TOKCH)TupuauH-3-mi)-2-(1H-umupaszon-1-um)ruenol 3,2-
d]mupumunun-4-kapOoKcamu;

N-(4,4-mu¢ropuuknorexcun)-2-(1H-umunazon-1-wun)-7H-ny pun-6-kapbokcamur;

2-(1H-umupnazon-1-un)-N-(mupumuaus-S-un)-SH-muppono(3,2-d  mupumuaunna-4-
KapOoKcaMuy;

2-(1H-umupnazon-1-mn)-N-(6-(4-merunnunepasus- 1 -um)nupuaus-3-ni)-SH-
nupposio[3,2-dnupumunuH-4-kapOokcaMu;

2-(1H-umunazon-1-mn)-N-((1r,4r)-4-mopdomunonuknorexcu)-SH-nuppoio| 3,2-
d]nupumunnn-4-kapOokcamun;

N-(5-xn0p-6-(2-moponuHosTOKCH )TUpUANH-3-11)-2-(1 H-umunason-1-wmn)-SH-
nupposo[3,2-dnupumunuH-4-kapOokcaMu;

N-(2-(4,4-nudpropuuknorekcun )atun)-2-(1H-umunazon- 1 -un)-SH-upposnol 3,2-
d]mupumunuH-4-xkapOOKCaMu;

2-(1H-umunazon-1-mn)-N-(6-(4-mopdonuHonunepuanH- 1 -un) mupuauH-3-mn)-SH-
nuppoio[3,2-d|nupumunuH-4-kapOoOKCaMuU,

N-(4,4-mudropuukiorekcun)-S-(1H-umunazon-1-un)- 1 H-nupazono[4,3-d jrupumuaus-
7-kapOOKCaMu;

5-(1H-umupazon-1-um)-N-((1r,4r)-4-(Tpud ropmerin)uuknorexcun)- 1 H-mupazono[ 4,3 -
d]mupumunuH-7-kapOOKCaMuUT,

5-(1H-umupazon-1-um)-N-((1s,4s)-4-(tpudropmermn)uuknorekcun)- | H-mupaszomno[4,3 -
dmupumunuH-7-kapOOKCaMuUT,

2-(1H-umunazon-1-mn)-N-(u3okcazon-3-wn)-SH-nuppono[3,2-d [nupumuann-4-
KapOOKCaMM,

2-(1H-umunazon-1-mn)-N-(2-(2-meTokcuyTi)- 1,2, 3 ,4-TeTparuipou30X UHOJIUH- 7 -1T)-
SH-tmppono[3,2-d jmupumunun-4-kapOokcamur,

2-(1H-umunazon-1-mn)-N-(1-pernmuuknonpormn)-SH-muppono[3,2-d jmupumuaina-4-
KapOOKCaMMUT,

2-(1H-umunazon-1-mn)-N-(2-(2-MeTOKCHA TOKCH ) TUPUMHIUH-S-11)-SH-nipposno| 3,2-
d]mupumunun-4-kapOoOKCaMu;

N-(((1r,4r)-4-umanonukiorekcun)merin)-2-( 1 H-umunazon- 1 -mn)-SH-mmuppono[ 3,2-
dmupumunun-4-kapOOKCaMu,

2-(1H-umunazon-1-mn)-N-((1r,4r)-4-(tpudTopmerokcu)uukiaorekcuin )-SH-muppono| 3,2-

d]mupumunun-4-kapOoKCaMu;
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N-((1r,4r)-4-propunknorexcun)-2-(1 H-umunazon-1-mn)-SH-nuppono[ 3,2-d [mupumuans-
4-xapOokcamun;

2-(1H-umunazon-1-mn)-N-((1s,4s)-4-mopdomnonnknorexcun)-SH-mmuppono[ 3,2-
dmupumunun-4-kapOoKCaMu;

2-(1H-umunazon-1-mn)-N-((1r,4r)-4-(meTunkapbamonn)ukinorekcui)-SH-mppoino| 3,2-
d]mupumunun-4-kapOoKcamu;

5-(1H-umupazon-1-um)-N-((1r,4r)-4-(Tpud ropmern)unknorexcn)- 1 H-nupasono[ 3,4-
¢ |nupuanH-7-KapOoKCaMu;

N-(2-auermn-2-azadbunmkio[2.2. 1 Jrenran-5-un)-2-( 1 H-umunazon-1-um)-SH-
nuppoiio[3,2-d|nupumunuH-4-kapObokcaMus,

N-(4,4-mudropuuknorexcun)-2-(1H-umunazon-1-un)-6-metun-SH-nuppono|3,2-
d]mupumunun-4-kapOoKcamu;

N-((1r,4r)-4-(runpoxcumerun)uukiorekcun)-2-( 1 H-umunazon- 1-un)-SH-nuppono[ 3,2-
d]nupumunnn-4-kapOokcamun;

N-((1s,4s)-4-runpokcu-4-metrnuukiaorekcun)-2-(1H-umunazon-1-nn)-5SH-nuppono[ 3,2-
d]nupumunnn-4-kapOokcamun;

N-((1r,4r)-4-runpokcu-4-mernnuuknorexcun )-2-( 1 H-umunaszon- 1 -un)-SH-nupposno[ 3,2-
d]nupumunnn-4-kapOokcamun;

N-((1r,4r)-4-runpoxcunukiorekcun)-2-(1 H-umunazon- 1-un)-SH-nupposo[ 3,2-
d]mupumunuH-4-xkapOOKCaMu;

N-((1r,4r)-4-(1,1-nuoKkcUIOU30THAZOIUANH-2- Wi )uuKIorekcu )-2-( 1 H-umunazon- 1 -wmn)-
SH-nuppoino[3,2-d Jnupumunun-4-kapOokcamu,

2-(1H-umunazon-1-mn)-N-(2-(2-meTokcud T )- 1,2, 3 ,4-TeTparuipou30X uHOJTUH-6-1T) -
SH-nmuppoino[3,2-d Jnupumunun-4-kapOokcamur,

N-((1r,4r)-4-((3,3-gudropnpormnmn)amuno )uukiaorekcn )-2-( 1 H-umunazon- 1-un)-5SH-
nuppoiio[3,2-d|nupumunuH-4-kapOoKCaMuU,

N-((1s,4s)-4-((3,3-mudTopnpomnmi)amuno Junkiaorekcn)-2-( 1 H-umunazon- 1 -mn)-5SH-
nuppoiio[3,2-d|mupumunuH-4-kapOoKcaMu,

N-((1r,4r)-4-(2-ruppokcunponan-2-wi)uukiorekcun)-5-(1H-umunazon-1-nm)-1H-
nupazono[4,3-d | mupumunuH-7-kapOokcaMu,

5-(1H-umupnazon-1-um)-N-((1r,4r)-4-metokcunmknorexcun)- 1 H-mupasono[4,3 -
d]mupumunuH-7-kapOOKCaMuT,

N-((1r,4r)-4-(2-runpokcunponan-2-win)uukiorekcnn)-2-( 1H-umunazon-1-um)-6-meTun-
SH-tmppoino[3,2-d Jmupumunun-4-kapOokcamur,

N-((1r,4r)-4-(unanomermn)uukiaorexcin)-2-( 1 H-umunazon- 1-un)-SH-mmuppono[ 3,2-
d]mupumunun-4-kapOoOKCaMu;

N-((1s,4s)-4-runpoxcurmknorexcin)-2-( 1 H-umunazon- 1 -un)-SH-iuppono|3,2-
dmupumunun-4-kapOOKCaMu,

2-(1H-umunazon-1-mn)-N-((1r,4r)-4-(2-meTokcunponan-2- i) ukiorekcni)-SH-

nupposio[3,2-d|mupumunuH-4-kapOokcaMu;
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5-(1H-umupazon-1-nm)-N-((1s,4s)-4-((3,3,3-rpudropnponmin)aMuHo )uukiorekcn)- 1 H-
nupasonio|3,4-cnupuans-7-kapOoKcamMu; U

5-(1H-umupazon-1-um)-N-((11,4r)-4-((3,3,3-rpud ropnponmn)amuno )uukiaorekcw )- 1 H-
nupasonio|3,4-cnupuans-7-kapOooKcaMu,

Wi papMareBTHYECKHU MPUEMIIEMast COJIb JIFOOOTO U3 BBILIEY TOMSHY TOTO.

40. Coenunenue 1o 1. 1 BbIOpaHHOE U3 TPYTIIBI, BKIFOYAOIICH:

N-(6-(3-(aumermnamuno)npon- 1 -un- 1-um)mpuaus-3-nn)-2-(1H-umupazon-1-nm)-SH-
niuppoiio[3,2-d|mupumunuH-4-kapObokcaMusn;,

5-(1H-umupazon-1-um)-N-((1r,4r)-4-((2,2,2-rpud TopsTin)amuno )uukiaorekcui )- 1 H-
nupasono[4,3-d | mupumunuH-7-kapOoKkcaMuz;,

N-((18,4r)-4-((S)-1-ruppoxcusTin)uuknorekcun)-5-( 1 H-umunason- 1 -nn)-1H-
nupasoio|3,4-cnupuann-7-kapOookcamus;,

N-((1R,4r)-4-((R)- 1 -runpokcustiim)uukiaorekcun)-S-(1H-umunaszon-1-um)- 1 H-
nupasono|3,4-c |nupuans-7-kapOoKcaMu,

N-((1r,4r)-4-((2,2-nudToprnponui)aMuHo )ukiorekcwi)-5-( 1 H-umunason- 1 -w)- 1 H-
nupasono|3,4-cJnupuans-7-kapOoKCaMu,

N-((1s,4s)-4-((2,2-mudToprnponui)aMiHO )uKIorekcwin)-5-( 1 H-umunason-1-wmn)- 1 H-
nupasono|[3,4-cJnupuanH-7-kapOoKcaMu,

N-((1r,4r)-4-((2,2-gudropaTii)amuno )uukiaorekcun )-5-( 1 H-umugazon- 1-um)-1H-
nupasono|3,4-cnupuanH-7-kapOoKcaMu,

5-(1H-umunazon-1-um)-N-((1r,4r)-4-(2-MEeTOKCHI TOKCH ) {UKJIOT€KCHII )-2-MeTH-2H-
nupaszonio|3,4-cnupuans-7-kapOoKCaMu/,

5-(1H-umupnazon-1-um)-N-((1r,4r)-4-(2-MeTOKCHI TOKCH ) IUKJIOTeKCHI)- | -meTwn- 1 H-
nupasonio|3,4-cnupuaus-7-kapOoKCaMu,

5-(1H-umupnazon-1-um)-N-((1r,4r)-4-(2-MeTOKCHA TOKCH ) LIUKJIOT€KCHJT ) THEHO| 2,3 -
¢ |nupuauH-7-kapOOKCaMuI,

5-(1H-umupazon-1-um)-N-((11,4r)-4-(2-(MeTHIAMIHO )-2-OKCO3THII )IUKJIoreKcmi )- 1 H-
nupasonio|3,4-cnupuans-7-kapOoKCaMu,

N-((1r,4r)-4-(2-runpokcus T ) uukiorekcin)-2-( 1 H-umunazon- 1 -un)-SH-nuppono[ 3,2-
d]mupumunun-4-kapOoKCaMu,

N-((1r,4r)-4-(2-(anMeTUIAMIHO )-2-0OKCO3TOKCH ) IUKJIOT €KCHIT ) -5 -

(1H-mmunazon-1-un)-1H-nupazono[4,3-d jmupumunns-7-kapOokcamur;,

N-((1r,4r)-4-(2-(anMeTHIAMIHO )-2-0KCO3 TOKCH ) IUKJIOT €Ki )-5-( 1 H-mmMunazon- 1 -um)-
1H-nmupazono|3,4-c]nmupuanH-7-kapOOKCaMu,

5-(1H-umupazon-1-nm)-N-(6-(2-(mupponunus- 1 -um)sTokcn)mupuans-3-mn)- 1 H-
nupasonio|3,4-cnupuaus-7-kapOoKCaMu,

N-((1r,4r)-4-(3,3-nudropazernans- | -mn)uuknorekcmn)-2-( 1 H-umunazon-1-nm)-SH-
nuppoiio[3,2-d|mupumunuH-4-kapOoKcaMu,

N-(4-unanodennn)-S-(1H-umunazon-1-wun)- 1 H-nmupazono| 3,4-c|mupuann-7-

KapOOKCcaMu,
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N-((1r,4r)-4-(2,2-mudTopsTrnamuHo Juuknorekcnn)-5-( 1 H-umunazon-1-nm)-1H-
nupazono[4,3-d | mupumunuH-7-kapOokcaMu;

N-((18,4r)-4-((S)-2-ruppoxcunpornokcu )uukiorekcuin)-5-( 1 H-umunazon-1-mm)-1H-
nupasonio|3,4-cnupuans-7-kapOooKcaMu,

N-((1R,4r)-4-((R)-2-runpokcunponokcu )uukiorekcun )-5-( 1 H-umunazon- 1-mn)-1H-
nupasoio|3,4-cnupuann-7-kapOoKcamu;

N-((1r,4r)-4-(aueramugomeTr )uukyorekcun)-5-( 1 H-umunazon- 1 -un)- 1H-nupasono[ 3,4-
¢ |nupuanH-7-KapOoKCaMu;

N-((1r,4r)-4-(2-runpokcunponan-2-mi)uuknorekcun)-2-( 1H-umunazon-1-umyruenol 3,2-
d]mupumunun-4-kapOokcamu;

2-(1H-umupnazon-1-un)-N-(u3ounnonus-5-mn)-SH-nuppono[ 3,2-d [nupumunus-4-
KapOoKcaMuy;

N-((1r,4r)-4-(4-unanopenoxcu)uknorekcun)-2-(1H-umunaszon- 1-um)-SH-nuppono| 3,2-
d]nupumunnn-4-kapOokcamun;

2-(1H-numunazon-1-mn)-N-((1r,4r)-4-(metuncyasdonmn)uuknorexcu)-SH-uppoio|[ 3,2-
d]nupumunnn-4-kapOokcamun;

N-((1r,4r)-4-(umanomerokcu )uuknorexcun)-S-(1H-umunaszon- 1 -un)-1H-nupasono[4,3-
d]nupumuans-7-kapOokcaMuz;

N-((1r,4r)-4-(unanomerokcu ) iukiorekcun)-5-( 1 H-umunazon- 1 -un)- 1 H-nupasono[ 3,4-
c]mupunun-7-kapObokcamun,

2-(1H-umunazon-1-mn)-N-((1r,4r)-4-(okceraH-3-HIaMHHO )UHUKJIOTeK i )-SH-
nuppoio[3,2-d|nupumunuH-4-kapOoOKCaMuU,

5-(1H-umupnazon-1-um)-N-((1r,4r)-4-(meTunkapbamor ) uukinorekcun)- | H-nupasomnol 3,4-
¢ |nupuanH-7-KapOOKCaMuI,

5-(1H-umunazon-1-um)-N-((1r,4r)-4-(metmn(2,2, 2-TpuTOP3THIT )AMUHO ) LI KJIOT €KC VI ) -
1H-nmupazono[3,4-c]nmupuanH-7-kapOoKCaMu,

N-((1r,4r)-4-(unanomermn)uukiorekcun)-5-(1H-umunazon- 1-un)- 1 H-nupasono| 3,4-
¢ |nupuanH-7-KapOOKCaMuI,

2-(1H-umunazon-1-mn)-N-((1r,4r)-4-(2,2,2-TpuTOp3 THIAMHHO ) LIUKJIOT€KCHJT ) TUEHO[ 3,2 -
d]mupumunun-4-kapOoKCaMu,

N-((1r,4r)-4-(2,2-mudTopsTrnamuHo uuknorekcnn)-2-( 1 H-umunazon- 1 -um)rueno| 3,2-
d]mupumunun-4-kapOoKCaMu;

2-(1H-umunazon-1-mn)-N-((1r,4r)-4-((3,3,3-
TPUQTOPIIPOITIIT)aMHHO ) IUKJIOTeKCHIT)THEHO[ 3,2-d [mupumunH-4-kapOokcaMu;

N-(6-(2-(auMeTnIaMUHO )3 TOKCH ) TUupUAuH-3-11)-5-( 1 H-umunazon-1-nm)-1H-
nupasonio|3,4-cnupuaus-7-kapOoKCaMu,

5-(1H-umupazon-1-nm)-N-(6-(nunepasun- 1 -wn)nupuans-3-mn)- 1 H-nupasomnol 3,4-
¢ |nupuanH-7-kapOOKCaMuI;

N-((1r,4r)-4-(runpoxkcumerwin)uukiorekcun)-5-( 1 H-umunazon- 1-un)- 1 H-nupasono[ 3,4-

¢ |mupuanH-7-kapOoKCaMuI;
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N-((1s,4s)-4-runpoxcu-4-metunukiorekcun)-S-(1H-umunazon-1-um)- 1 H-nupazono| 3,4-
¢ |nupuanH-7-KapOoKCaMuI,
N-((1r,4r)-4-(3,3-mudropazernaus- | -mn)uuknorekcwn)-S-(1H-umunazon-1-nm)-1H-
nupasonio|3,4-cnupuans-7-kapOooKcaMu,
N-((1r,4r)-4-(1-ruppokcuukionponit) uukaorekcmn)-S5-( 1 H-umunazon- 1-um)- 1H-
nupasoio|3,4-cnupuann-7-kapOoKcamu;
5-(1H-umupazon-1-nm)-N-(6-(tpudTopmerin)nupuans-3-mn)- 1 H-nupasonol 3,4-
¢ |nupuanH-7-KapOoKCaMu;
N-(6-(2-(2-okca-6-azacniupol 3.3 JrenTan-6-m)3ToKCH ) puauH-3-ui)-5-( 1 H-umunason-
1-un)-1H-tmpazonol 3,4-cJmupunuH-7-kapOoKcaMu,
5-(1H-umupazon-1-um)-N-(6-(2,2,2-tpudropatokcu )nmupunus-3-un)- | H-nupazono| 3,4-
¢ |nupuanH-7-kapOoKCaMu;
N-((1r,4r)-4-(3,3-mudpTopnupponuaus- 1 -un)uuknorekcun)-5-( 1 H-umunazon-1-nm)-1H-
nupasono|3,4-c |nupuans-7-kapOoKcaMu,
5-(1H-umunazon-1-wmn)-N-((1r,4r)-4-(oxceran-3-naaMuHoO )uukiIorekcun)- 1 H-
nupasono|3,4-cJnupuans-7-kapOoKCaMu,
5-(1H-umunazon-1-um)-N-((1r,4r)-4-(3-(TpudropMeTHIT )a3e TUAMH- | -WJT) IUKJTOT€KCHJT )-
1H-mmpasono[3,4-c]nupuaun-7-kapOokcaMus,
N-((1r,4r)-4-((2,2-gudropnpormnun)amuHo )uukiorekcn )-2-( 1 H-umunazon- 1-un)-5H-
nupposo[3,2-dnupumunus-4-kapOokcaMu;
5-(1H-umunazon-1-un)-N-(uzonnnonus-S-mn)- 1 H-nupazono[ 3,4-c jnupunus-7-
KapOOKCAMMT,
N-(2-auernnuzonnnonus-5-un)-5-(1H-umunazon-1-un)- 1 H-nupazono| 3,4-c|nupuann-7-
KapOOKCaMM,
N-((1r,4r)-4-(1-ruppokcuukiIonponil ) uukaorekcmn)-5-( 1 H-umunazon- 1 -un)- 1H-
nupazono[4,3-d | mupumunuH-7-kapOokcaMu;,
5-(1H-umupnazon-1-um)-N-((1s,4s)-4-metun-4-((2,2,2-
TpudTOpITHI)aMHuHO )UUKJIOreKkc ) - | H-ntrpaszono| 3,4-cJnupuann-7-kapOoKcaMus;
5-(1H-umupnazon-1-um)-N-((1r,4r)-4-metrn-4-((2,2,2-
TpudTOpITHI)aMHuHO )UUKJIOreKc ) - | H-ntrpaszono| 3,4-cJnupuann-7-kapOoKcaMun;
5-(1H-umunazon-1-um)-N-((11,4r)-4-(3-(Tpud ropMeTHiT)a3e TUAHH- | -WJT) LIUKIIOT€KCHIT )-
1H-nmupazono[4,3-d Jnupumunun-7-kapObokcamur,
5-(1H-umupazon-1-nm)-N-((1r,4r)-4-(meTunkapbamorun)uukaorekcun)- | H-nmupasono[ 4,3-
d]mupumunuH-7-kapOoKCaMu,
N-((1r,4r)-4-(aueramugomeTin ) uukiorekcun)-5-( 1 H-umunazon- 1 -un)- 1H-nupasono[ 4,3 -
d]mupumunuH-7-kapOOKCaMu;
N-((1r,4r)-4-((2,2-gudroprporiu))aMmuHo )uukjaorekcn )-5-( 1 H-umunazon- 1-um)- 1H-
nupazonio[4,3-d | mupumunuH-7-kapOokcaMu;,
N-(3,3-mudroprnponmn)-5-(1H-umunazon-1-un)- 1 H-nupasono| 3,4-c [nupuaus-7-

KapOOKCcaMu,
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N-((1r,4r)-4-((2,2-gudroprporniu)aMmuHo )uukiorekcn )-2-( 1 H-umunazon-1-
win)treHo| 3,2-d Jrupumunua-4-kapbokcamun;

5-(1H-umupazon-1-nm)-N-((1s,4s)-4-metnn-4-((2,2,2-
TpudTOpITHI)aMHuHO ) IUKJIOreKkc ) - | H-ntpaszono|3,4-c|nupuans-7-kapOokcaMus;

5-(1H-umupazon-1-nm)-N-((1r,4r)-4-(meTnn(2,2, 2-TpuTOP3THIT ) AMUHO ) LITKJIOT €KC T ) -
1H-nmupazono[4,3-d Jmupumunun-7-kapbokcamur,

5-(1H-umupazon-1-um)-N-((11,4r)-4-(3,3,3-TpudTopnponokcu )unkiorexcu )- 1 H-
nupasoio|3,4-cnupuann-7-kapOoKcamu;,

5-(1H-umupazon-1-um)-N-((11,4r)-4-(((2,2,2-TpuTOpa THI )aMHUHO )METHIT ) LIUKIIOT €K CHT )-
1H-nupazono|3,4-c]nupuans-7-kapOoKcaMus,

5-(1H-umupazon-1-um)-N-((1s,4s)-4-(2,2,2-TpudropsTokcu )uukiorexcun)- 1 H-
nupasoio|3,4-cnupuann-7-kapOookcamus;,

5-(1H-umunazon-1-um)-N-((1r,4r)-4-(2,2,2-tpudToparokcu )uukiaorexcui)- 1 H-
nupasono|3,4-c |nupuans-7-kapOoKcaMu,

N-((1r,4r)-4-((1,1-nudrop-2-MeTunnponaH-2-mui)aMuHO ) IMKIorekcmn)-5-( 1 H-umunazon-
1-n1)-1H-timpazono| 3,4-cJnupunus-7-kapOoKcaMus; u

N-((1s,4s)-4-((1,1-mudTop-2-MeTUNIPONaH-2- 1T )aMUHO )LHKJIorekcnn)-5-( 1 H-
ummnason-1-mn)-1H-nupasonol[ 3,4-c|nupunun-7-kapObokcamusn;,

i papMaLeBTUYECKU IPHEMIIEMast COJIb JF0OOT0O U3 BBIIIEYTOMSHY TOTO.

41. Coequnenue no 1. 1 BEIOpaHHOE U3 TPYIIIIbL, BKIIOYAOIICH:

N-((1r,4r)-4-(3,3-mudropazeruaus- | -mn)uuknorekcun)-S-(1H-umunazon-1-um)-1H-
nupaszono[4,3-dmupumunuH-7-kapOoKcaMu;,

N-((1s,4s)-4-(3-rop-3-merunazernaun- 1 -un)uukinorekcun)-S-(1H-umunazon-1-wmn)- 1H-
nupazonio[4,3-d | mupumunuH-7-kapOoKkcaMu;,

N-((1r,4r)-4-(3-¢prop-3-metwnazeruans- | -wn)uuknorekcun)-5-(1H-umunazon-1-um)-1H-
nupazono[4,3-d | mupumunuH-7-kapOokcaMu;,

N-((1r,4r)-4-(3-unano-3-merwinasze TuAUH- | -wn)uukiaorekcun)-S-( 1H-umunazon- 1-wm)-
1H-nmupazono[3,4-c]nmupuanH-7-kapOOoKCaMHu,

N-((1s,4s)-4-(3-unano-3-MeTrnazeTuauH- | -un)unkinorekcwn )-S-( 1 H-umunazon- 1 -wmn)-
1H-nmupazono|3,4-c|nmupuanH-7-kapOOKCaMu,

N-((1r,4r)-4-(2-runpokcunponan-2-wi)uukiorekcun)-5-( 1H-umunazon- 1 -umyrueno| 2,3-
¢ |nupuanH-7-KapOOKCaMUI,

N-((1r,4r)-4-((2,2-gudropaTru)amuno )uukiorekcuin)-5-( 1 H-umunazon- 1-um)tueno[ 2,3 -
¢ |nupuanH-7-kapOOKCaMuT,

N-((1r,4r)-4-((2,2-gudroprporniut))aMuHo )uukiorekcn )-5-( 1 H-umunazon-1-
WI)THEHO| 2,3 -c|miupuanH-7-KapOOKCaMHL,

N-((1r,4r)-4-(1-ruppokcuuKiIonponi ) uukjgorekcn)-S5-( 1 H-ummunazon- 1 -un)rueno| 2, 3-
¢ |nupuanH-7-kapOOKCaMuI;

N-((1R,4r)-4-((R)-1-runpokcus T )uukiorekcun)-5-( 1 H-umunazon- 1-un)tueno| 2, 3-

¢ |mupuanH-7-kapOoKCaMuI;
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N-((18,4r)-4-((S)-1-ruppoxcuyTin)uukiorekcun)-5-( 1 H-umunason- 1 -un)tueno[ 2,3-
¢ |nupuanH-7-KapOoKCaMuI,
N-((1r,3r)-3-(2-runpokcunponan-2-win)uukino0y tain)-5-( 1 H-umunazon- 1-mn)-1H-
nupasonio[4,3-d | mupumunuH-7-kapOokcaMus;
N-((1r,3r)-3-(2-ruppokcunponas-2-mwin)uuknooy tuin)-5-( 1 H-umunazon- 1-mn)-1H-
nupasoio|3,4-cnupuann-7-kapOoKcamu;
N-((1R,4r)-4-((R)-1-runpokcustin)unkiorekcun)-2-( 1 H-ummunazon- 1-un)tueno| 3, 2-
d]mupumunun-4-kapObokcamu;,
N-((18,4r)-4-((S)-1-ruppoxcusTin)uukiorekcun)-2-( 1 H-umunason- 1 -nn)tueno| 3,2-
d]mupumunun-4-kapOokcamu;
2-(1H-umunazon-1-mn)-N-((1r,4r)-4-(2-METOKCHITOKCH ) IUKIIOTeKCHIT)-7-MeTu-SH-
nuppoiio[3,2-d|nupumunuH-4-kapObokcaMus;
N-((1r,4r)-4-(3-unanoaserunus- 1 -mn)uuknorexcun)-5-( 1 H-umunazon-1-mn)- 1H-
nupasono|3,4-c |nupuans-7-kapOoKcaMu,
5-(1H-umupnazon-1-wmm)-N-((1r,4r)-4-((2,2,2-
TPpUPTOPITHIT)AMUHO ) IUKJIOT€KCHIT) THEHO| 2, 3-¢ [nupuanH-7-kapOoKcaMu;
5-(1H-umunazon-1-um)-N-((1r,4r)-4-(((2,2,2-TpupTOp3 THIT )aAMHUHO )METHJT ) LIUKJIOTEKCILIT )-
1H-impasono[4,3-d|mupumunus-7-kapbokcamusn;
2-(1H-umunazon-1-mn)-N-((1r,4r)-4-((1,1,1-tpudTop-2-mMeTunmnponan-2-
W1)aMHUHO )uukJorekcun )-SH-muppoino[3,2-d [mupumunns-4-kapOokcaMu;
N-((1r,4r)-4-((1, 1-gudrop-2-MeTranponaH-2-mi )aMuHO )uuKIorekc i )-2-( 1 H-umunazon-
1-un)-SH-tmupposo| 3,2-d Jmupumuau-4-kapOokcaMu,
5-(1H-umupnazon-1-um)-N-((1s,4s)-4-metun-4-((2,2,2-
TpudTOpaTII)aMuHO )uUKIorekcn)- | H-nmupasono[4,3-d Jnupumunus-7-kapObokcamu;
5-(1H-umupnazon-1-um)-N-((1r,4r)-4-metrn-4-((2,2,2-
TpudTOopaTII)amMuHO )uuKIIorekcn)- | H-nmupazono[4,3-d Jnupumunis-7-kapObokcamu;
5-(1H-umupazon-1-un)-N-((1r,4r)-4-((1,1,1-rpudrop-2-meTunnponas-2-
WJ1)aMUHO )uuKiorekcun )- | H-nupazosno[4,3-d jnupumuans-7-kapOokcaMu;, u
5-(1H-umupazon-1-um)-N-((1s,4s)-4-((1,1,1-rpudrop-2-meTunnponas-2-
WJT)aMUHO )UMKJIoTekcwn )- | H-tipasosno[4,3-d jnupumuana-7-kapOoKCaMu I,
Wi papMareBTHYECKH MPUEeMIIEMast COJIb JIFOOOTO U3 BBILIECY TOMSTHY TOTO.
42. ®dapmaieBTUYECKasT KOMITO3UIHS, COAEepIKaliasi COeAMHEeHHe 1Mo rodomy u3 mm. 1-41,
WK ero (papmManeBTHYEeCKH MPUEMIIEMYIO COJIb, M, TIO MEHbIIEH Mepe, OOHO (apMaleBTHIECKU
NPUEMIIEMOE BCIIOMOTATENIbHOE BEIECTBO.
43. Cnoco0 wnnrubuposanust ¢yskiumu CD38, Brmouaromui NpPUBEIEHHE B KOHTAKT
COeMHEHus 1o robomMy u3 . 1-41 wnm ero papmanesTuuecku npuemsiemoit coiu ¢ CD38.
44. Cnocob no . 43, ornuyaromuiicst TeM, yto CD38 HaxoauTCsl B KJIETKE.
45. Cnocob® mo m. 43, OTIMYAOIUICS TeM, YTO YKa3aHHOE IMPHUBEIEHHE B KOHTAKT
NPOBOASAT iR Vilro.

46. Cnoco0® mo m. 43, OTIMYAOIIUICS TeM, YTO YKAa3aHHOE IMPHUBEIEHHE B KOHTAKT
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IIPOBOJST 71 VIVO.

47. Criocob neveHus paka y MalMeHTa, Hy KIAOIIErocsl B 3TOM, BKIFOUAOLIUH BBEIEHUE
NALHMEHTY TeparneBTHIecku 3(PPEeKTHBHOTO KOIUYIECTBA COENUHEHHS 11O JIFoOoMy u3 T 1-41, wmu
ero (hapmManeBTHYEeCKH MPUEMIIEMON COJIHL.

48. Cnoco0 mo n. 47, oTIMYAOIUICS TeM, YTO YKa3aHHBIM pak BBIOpAH M3 PaKOBBIX
3a005eBaHN, MOJMNAOLINXCS JIEYEHUIO Tepamnueldl MMMYHHOH KOHTPOJBHOM TOYKH, PAKOBBIX
3a005eBaHNH, YCTOMYMBBIX JICUCHUIO Tepanueil MMMYHHOH KOHTPOJBHOM TOYKH, aIeHO3WH-
3aBUCHMBIX  OIyXOJIEH, Oy XOJIEH, UHQUIBTPpUPOBaHHBIX  Treg, U ONyXOJIeH,
uHpupTpupoBaHHbIx MDSC.

49. Crioco0 mo 1. 47, OTAMYAOIIUNCS TeM, YTO YKa3aHHBIN pak MpeacTaBisieT coOol pak
JIETKUX.

50. Criocob mo m. 47, OTIUYAIOIIUICSA TEM, YTO yYKa3aHHBIH pak MPeacTaBisieT coOOMU
MEJIAaHOMY .

51. Cnocob o 1. 47, OTIUYAIOIIUICS TeM, YTO YKa3aHHBIN paK MpeAcTaBysieT co0oi pak
TOJICTOH KUIIKH.

ITo noBepenHocTH
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