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CIIOCOB MOJIYUYEHUSA COEAUMHEHUS, TPEJICTABIAIOIIETO COBOU
CPEACTBO AJIAA PASPYHIEHUSA BEJIKA, H EI'O IPUMEHEHUE

[0001] Hacrositast 3asiBKa HCTIIPAIIUBAET MPUOPUTET CIAEAYIOLUIUX 3aBOK:
CN201911342649.0, nara nonauu: 23 nexabps, 2019 rona,
CN202010200682.6, nara nomauu: 20 mapta, 2020 roxa,
CN202010496353.0, nara momauu: 3 utons, 2020 roza;
CN202011486334.6, nara nmonauu: 16 nexadpsi, 2020 roxa.

OBJIACTb TEXHUKH

[0002] Hacrosimee n3o0peTeHre OTHOCUTCS K COSAMHEHUIO, MPEACTaBIEHHOMY (hOpMYIIOi
(I), mnum ero (QapmMakoJOrHUeCKd IMPUEMJIEMON CONM U TNPUMEHEHHIO COEIUHEHUs I

pa3pyiieHus anaporeHosoro peuenrtopa (AR).
YPOBEHb TEXHUKHU

[0003] Pak mnpencrarenvHoit kene3bl (PCa) mpencraBisier coGoii omuH w3 Hauboyee
pPacIpOCTPAHEHHBIX B MUPE BUIOB PaKa U SIBJISIETCS BTOPOH ITaBHOM MPUYHUHOM CMEPTH OT paka
y B3POCIBIX MYKYMH B wMupe. Pak mnpeacrarenbHON Jkeine3bl He XapaKTepHU3yeTcs
3HAYUTENIbHBIMA CUMIITOMAMHU Ha PAHHEH CTaIUU U Pa3BUBAETCS] OTHOCUTENIBHO MeieHHOo. Ha
MPOTPECCUpPYIOIIell CTaAMM MOTYT BO3HHMKATH CHMIITOMBI, TaKHe KaK y4YalleHHOe
MOYEHCITyCKAaHUe, TU3ypHUs, reMarypus U OOJE3HEHHOE MOUEHUCIYCKaHHWe, M PaK MOXKET
METacTa3upoBaTh B PYyTrHe YacTH OpraHu3Ma. Y OOJBIIMHCTBA MAIEHTOB THATHOCTUPOBAH
nporpeccupyrommii pak. B Coenqunennsix IlItarax ko3¢ puiimeHT 9acToThl 3a00JeBaHUS paKa
MIPEICTaTeIbHON JKeJIe3bl IPEBOCXOIUT TAKOBOM JJIsl paKa JIETKOTO U CTAHOBUTCS MEPBBIM IO

3HaYMMOCTH BUIOM paka, yrpOXarolIMM 3740poBbi0 MyxuuH. B 2016 rony B Kurae Obuio
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120000 HOBBIX MNAIMEHTOB, CTPANAIOIIMX OT paka MpencrareabHol xene3bl. CoracHo
ouenkaM, B Kwrae k 2030 romy 4uciao HOBBIX MAaLMEHTOB, CTPAJalOIIUX OT paka
IIPEeACTaTeIbHON Kene3pl, nocturHer 237000, a COBOKYIHBIA CPENHErOAOBOM TEMIT POCTa
cocTaBUT 5%. DTO Takke O3HA4AET, YTO B cieayromue 10 neT yactora BOSHUKHOBEHHUS paka
Ipe/ICTaTeNbHOI Jkene3bl B Kurae BolineT B MUKOBBIN NMEPUON U JAHHOE 3a00JI€BaHUE CTAHET
MePBOOUEPETHON MPUUUHON CMEPTH OT paka cpeau myxunH. B Kurtae BciencTBue HU3KOrO
YPOBHsI paHHEH IUAarHOCTMKU YPOBEHb CMEPTHOCTH NALMEHTOB, CTPAAAOLIMX OT paka
MPEACTATEIbHOMN KeJIe3bl, HAMHOTO BBILIE, YeM TAKOBOM IMOKAa3aTejb B Pa3BUTHIX CTpaHax. B
Coenunennbix IllTarax BEDKMBAEMOCTH IMALIMEHTOB, CTPANAOIINX JAHHBIM 3a00JIeBaHHEM, 32
5 ner cocrasnsier 6onee 98%, B TO BpeMsl KaK BbIKMBAEMOCTh TAKHX JK€ ManneHToB B Kutae

COCTaBJISIET TOJBKO 50%.

[0004] Pak mpencraTeNbHOM KeJie3bl MPENCTaBisieT COO0N aHAPOreH3aBUCHMYKO OIMyXOJb U
aHJIPOTE€HBbI CTUMYJIMPYIOT POCT KJIETOK paka MPeCcTaTeIbHOM JKeJIe3bl  MPOrPeCCHPOBAHUE
3aboneBaHust. DHAOKPUHHAS T€PAITUs MPEACTABISIET COOOM OUH M3 TPAAULIMOHHBIX CITOCOOOB
nedenus. Hanpumep, crannaptHoe nedeHue nporpeccupyrouiero PCa npencrasnser coboi
aHTHaHaporennyo tepanmo (ADT), Takyro kak xupyprudeckas kacrpanus (IAByCTOPOHHSSA
OPXMIKTOMUSI) / KacTpalysi C IOMOLIBIO JIEKAPCTBEHHOIO CpeACTBa (Takas KaK WHBEKIHS
sonanekca). Tepamust ADT xapakrepusyercs 3aMeTHbIM 3(ppekTom Ha paHHEel CTaiuu JICYSHUS,
HO MpH mporpecce 3aboeBaHus aHIPOreHoBbIH peuenTtop (AR) MyTupyer u MyTHpPOBaHHBII
AR saBisiercs 60.]'[86 YyBCTBUTCJIbHBIM K HU3KHM YPOBHAM aHAPOI'CHA, CHOCO6CTBy$I, TAKUM
o0pa3oM, TMPOrpecCHPOBAaHUI0  3a0OJieBaHUSI B  KAaCTPALIMOHHO-PE3MCTEHTHBIA  PaK
npencrareapHoi  kene3bl (CRPC). Tloutm y BCex TAIMEHTOB, CTPANalOIUX OT
NPOTPECCUPYIOIIETO paka MPeACTAaTeNIbHOW JKene3bl, B KOHEUYHOM HTOre 3a0oJieBaHHe
nporpeccupyer B CRPC nocne noxydenus: sSHIOKpUHHOM Tepannu. Kpome Toro, y He Oonee
30% mMmalnueHTOB, CTPANAIIIUX OT pakKa MPEACTaTeIbHOU Kelie3bl, 3a00/IeBaHNEe CTAaHOBHUTCS
METACTAaTUIECKUM KaCTPALMOHHO-PE3UCTEHTHBIM pakoM mnpencrarenbHoil xene3bl (mCRPC)
o NpoOIECCTBUN 10 net or MoMeHTa HUCXOOHOI'O JICUCHUS. B HAaCTOALICC BPEMSA MMALIUCHTDI, Y
KOTOPBIX JTUArHOCTUPOBAH paHHI/IfI JIOKAJIM30BaHHBIN pak HpeI[CTaTeHbHOﬁ JKEJIE3DI, ABJIAKOTCA

OOBIYHO HU3JICYUMbIMH, HO MNALUCHTBI, Y KOTOPbLIX AUATIHOCTHUPOBAH ACUMITTOMHBIA HJIH
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YMEPEHHBII METACTaTUYECKUN KaCTPALIMOHHO-PE3UCTEHTHBIN PaK MPEACTAaTENbHOU >KEJe3bl

(mCRPC) He nMero KIMHUYECKUX BAPUAHTOB JICUEHUS.

[0005] B Hacrositiiee Bpemsi OHOOpEHHbIE ISl TIEPOPAILHOTO MPUMEHEHHSI JIEKApCTBEHHbIE
cpeacTtBa ANl JIEYEHHUs ~ METAcTaTHUeCKOro  KAaCTPALIOHHO-PE3HCTEHTHOIO  paka
NpEeACTaTeIbHOMN JKeJie3bl MPEUMYINEeCTBEHHO BKIIIOYAIOT abuparepoH u sH3anytamuz. Cpenu
HUX a0uparepoH MpeaCcTaBisieT COOON HOBBIA MHIMOMTOP OMOCHHTE3a aHAPOTEHOB, KOTOPBIH
MOXET OJIOKMpPOBaTh CHUHTE3 AaHIPOTCHOB B SIMYKAX, HAAMOYEYHHKE WM B OKPYKEHUH
OMyXOJIEBOM KJETKH. B TO BpeMs Kak 3H3aJIyTaMUA MpPEACTaBIsieT coO0H HHruOUTOP
aHJIPOTEHOBOTO PELENTOpa, KOTOPBIH MOXET KOHKYPEHTHO WHIHOUPOBATH CBSI3bIBAHUE
aHnporeHa ¢ peuentopoM. Ecnmm sH3amyramupg ces3biBaeTcsi ¢ AR, OH Moxer Takke
JOTIOTHUTENIbHO HWHTUOUPOBaTh siepHbId TpaHcmopT AR, Onokupys, TakuMm o0pasom,

B3aumonericteue Mexxay AR u JIHK.

[0006] Hecmorps Ha 1o, uto CRPC siBnisieTcst KacTpalmOHHO-pepakTepHbIM, OH 3aBHCUT OT
curHanpHoro nytd AR 1 mpomospkaromerocss passutus. Mytanus AR cHukaer
AHTAarOHMCTUYECKYI0 aKTHBHOCTb HALENUBAIOIIUXCA HA AR HU3KOMONEKYISPHBIX MOJIEKYI, U
OHM JJaXK€ CTAHOBSTCs aroHucTaMu AR, UTO KIMHUYECKU MPOSBISIETCS KaK YCTOMYMUBOCTD K
JeKapCcTBEHHOMY cpencTBy. CrenoBarenbHO, CpPEACTBA MJIsl CEJIEKTUBHOIO pPa3pyLIEHUs
annporenoBoro peuentopa (SARD) MOTyT He TOJIbKO MFHTHOHUPOBATh aHAPOTeHOBBIN PELIETITOP
1 OJIOKMPOBATH MPOLIECC OMOCPEAOBAHHON aHAPOTEHOBBIM PELIENITOPOM Tepeadl CUTHAJIA, HO

TaK)Ke Pa3pyLIar0T PELenTOP KaK TAKOBOH, MPUHOCS OOJIbINE TONb3bI.

[0007] Hacrosimmee w300peTeHNEe MNPEUMYIIECTBEHHO 3aBUCUT OT TEXHOJOTUH C
NPUMEHEHNEM XHMePBbI, HalleJeHHOH Ha nerpaganmto Oenka (PROTAC), c monyueHnem kinacca
cpenctB  mus  cenektuBHoro paspymenus AR (SARD).  Texuomorus PROTAC
NPEUMYLIECTBEHHO 3aBHCUT OT BHYTPUKJIETOUHOH CUCTEMbI yOUKBUTHH-TIpoTeacoma. JlaHHas
cHUCTeMa SIBISIETCSI «YHCTWIBLIMKOM» B KJIETKe, W OCHOBHas (DYHKIHS CHCTEMBbI
yOMKBUTHHUPOBAHUS  3aKIIOYAeTCsi B YOMKBUTHHUPOBAHUM  JC€HATYPHUPOBAHHBIX,
MYTHPOBAHHBIX WJIM NPUYMHSIONMX Bpen OeNKOB B KiETKE. YOUKBHUTHHHPOBAHHBbIE OEIKU

pa3pyluarTCs MPOTeaCOMHON cucTeMol BHyTpH kietku. Mnest nuszatina Ha ocHose PROTAC
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3aKJIFOYAeTCs] B TOM, YTO OAMH KOHEIl MOJIEKyJbl NpEeACTaBsieT coloil ¢(parmeHT s
B3anMonencTeus ¢ AR, u npyro#i KoHel npencrasisier coO0i pparMeHT A B3auMOIEeHCTBUS
yOHMKBUTHH-TIpOTEaCOMa, U 00a KOHLIA COEAMHEHbl B XUMEPHYIO MOJIEKYJIY IOCPEICTBOM
npomexxytounoro coequHenus. PROTAC B3aumoneiicteyer ¢ OenkoM-mumeHbio (AR) u B TO
K€ BpeMsl C IPOTEaCOMHON CHUCTeMOH, TakuM oOpasoM mporeacoma u Oenku AR
NPOCTPAHCTBEHHO ONW3KM Jpyr K Apyry, W 3areM AR paspymaercs MNOCpPEeaCTBOM

Y6I/IKBI/ITI/IHI/IpOBaHI/I$I.

[0008] O Texnomoruu PROTAC Ha OCHOBE HH3KOMOJIEKYJISIPHONH MOJIEKYJIBI COOOIIANOCH B
2008 roay. B Hacrositnee BpeMsi TOJIBKO HU3KOMOJIEKYIISIPHOE JIEKAPCTBEHHOE cpeacTBo ARV-
110 (B HacTosiee BpeMsi C HEM3BECTHOUM CTPYKTYPOil), OCHOBAaHHOE Ha paspymeHuu AR, or
Arvinas HaXOOUTCS Ha MePBO (paze KIMHUIECKOTO UCCIIeNOBaHus U pa3padboTku. TexHomorus
PROTAC orHOocuTcst Kk nmepenoBoit obmactu. B mocnennme romel Oonblmoe 9HCIIO
JUTEPATyPHBIX JaHHBIX rokas3ano, uto PROTAC ogHOBpeMeHHO HUrpaeT posib B KOMOMHALIUN
C MHILIEHSAMH U Pa3pylIeHUs] U CUCTeMaMH YOMKBUTHHUpOBaHUA. Ee MexaHusM neicTBus
ABJISIETCS TOpa3no Oonee CIOXKHBIM, YeM TaKOBOM Yy TPAaIULMOHHBIX HHU3KOMOJIEKYJSPHBIX
JIEKapCTBEHHBIX CPEACTB. B MEXAaHM3M J[AEWCTBUA TAaKUX MOJIEKYJl BOBJIEUEHA KHHETHKA
CBSI3BIBAHUSI TPEeX TeJN, M Ha HEro BO3AEHCTBYIOT COOCTBEHHBIE KaTaJUTUYECKUE
xapaktepuctukn PROTAC (u Bo3MOXHbIE TpoONeMbl, BbI3BaHHBbIE XyK-3(dexrom).
CrnenoarenbHo, uaen moJyekynsipHoro ausaina PROTAC sBIAIOTCS MOJHOCTBIO OTJIMYHBIMU
OT TAaKOBBIX JJIs1 HU3KOMOJIEKYJISIPHBIX MOJIEKYJ, U SIBHOM 3aKOHOMEPHOCTH HE CYyIECTBYET.
PacnipoctpaHeHHbIe CTpaTeruy, OCHOBAHHbIE HA XUMHUH JIEKAPCTBEHHOT'O CPEACTBA, TAKUE KaK
SKBHBAJICHTHAas 3aMeHa O(PQPEeKTHUBHBIX (PPAarMEHTOB, HE SBISIOTCS  0053aTEJIbHO

NMPUMEHUMbIMHU B 1[1/13a1‘/'1He TaKHUX MOJICKYIL.

[0009] B marente CN110506039A mnpexacraBieH Ou3aiiH CEPUH COSOUHEHWN HA OCHOBE
texHosoruu PROTAC, B koTOpo#l packpbIT BapuaHT ocyuiecTBieHus 158. B nenom, takue
Moniekyibl Ha ocHoBe TexHojorun PROTAC xapakrepusyroTcs HeNOCTarkaMH B BHIE
OONBLION MOJEKYISIPHOM MAacchl U IUIOXOH PAaCTBOPHMOCTH, YTO OTPAHMYMBAET ITOBBILICHNE
JO3MPOBKH JIEKAPCTBEHHOTO cpezcTa. CrenoBarenbHO, OONbIIOE 3HAUEHUE UMEET YIIyULIeHNe

MeTa0OIMYEeCKON CTAaOMIIBHOCTH COENWHEHHUsA in  Vivo W yAyYlleHHEe aKTUBHOCTHU
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JIEKapCTBEHHOTO cpenctBa (3((EeKTMBHOCTH B OTHOIUNCHWH S>KUBOTHBIX) JUISI TaKOH Ke

TO3UPOBKH.

Iz

Jag=-¢
P o

CN110506039A
Bapwant ocymectsienus 158

[0010] B Hacrosiee BpeMsi B JaHHOW OOJIACTH MO-MIPEKHEMY CYLIECTBYET MOTPEOHOCTH B

pazpaborke monekyn Ha ocHoBe PROTAC ¢ HOBbIMU CTpyKTypamu st paspyiueHust AR.
COIEPXAHUWE U30BPETEHU A

[0011] B omHOM acmekre HACTOSALIErO HM300peTeHWs]  HACTosiee  HM300peTeHue
NpeayCcMaTpUBAET COeNUHEHHE, IpeacTaBieHHoe popmynoii (I), ero onTudeckuit n3omMep UK

ero (papMakoJOrn4eCcKy MPHUEMIIEMYIO COJIb,

Ry

Rz/)\(

[0012] rme X BoiOpan u3 C(R) u N,
[0013] xaxxmeiii u3 T1, Tz, T3 u Ts He3aBucUMO BoIOpaH U3 C(R) u N;
[0014] Ts BeiOpan u3 -(C=0)- u -CH;-;

[0015] xaxmeiii w3 Ry, Ry, R3 1 R4 He3aBucumo BeiOpan u3 CN, rajorena, Cieankmia u Ci.

caKOKCH, 1 Tipu 3ToM C1.samkuit v Ci.6aJIKOKCH HeoOs13aTeNbHO 3amMernensl 1, 2 wim 3 R;
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[0016] xaxmeiii u3 L1, Ly u L3 He3aBucumo BoiOpaH u3 oguHapHoi ceszy, O, S, NH, C(=0),
S(=0), S(=0)2, Cisankuna, -Crsankun-0-, -Cisankun-NH-, -O-Cisankun-O-, -O-Ci.sankun-
O-Cisanmkun-, -0O-Casankenmna, Crzankuamna,  Cs.joumkjoankuia,  3-10-4jeHHOTO
reTepOLMKIIOANKIIA, PeHunIa u S-9-uneHHoro rerepoapuia, mpu 3tToM C.saikui, -Ci.6aKui-
O-, -Ciszanxkun-NH-, -O-Cigankun-O-, -O-Cisankun-O-Cisankun-, Crsankenun, Co-
sankuHWI, C3.10UMKI0ANIKW, 3-10-4IeHHBI TeTepOHUKIOANKUI, (GEeHUT U S-9-4yeHHbIH

reTepoapu HeoOs13aTeNbHO 3amerneHs 1, 2 wiu 3 Ry

0

[0017] xaxnmeiii Re He3aBucumo BeiOpan u3 H, ranorena, OH, NH,, CN, NH2 C).gamkua,
Cs.suuknoankmna, Cieankmi-C(=0)-, Cisankokcn, Cisankuntio U Ci6alKUIAMUHO, TIPH
3ToM Creankun, Cssmuknoankmi, Ciealkokcn, Crsankmituo U CilsaJdKHIAMHHO

HeoOs13aTeNbHO 3aMelneHbl 1, 2 umu 3 R’;

H I
[0018] R’BsiGpan u3 F, Cl, Br, I, OH, NH,, ~N., N\ CH;, CH,CHs, CHoF, CHF; u CF3;

[0019] R BeiOpan u3 H, F, Cl, Br, I, OH u Cisanxuna;
[0020] Rs BwiOpan u3 H, ranorena u Ci-sankuna,

[0021] 3-10-uneHHBIH reTepOIMKIOAIKII K S-9-uJIeHHbII reTepoapuit cogepxar 1, 2 wiu

3 rerepoaroma WJIM T€TepOATOMHBIE TPYIIbI, HE3aBUCHUMO BbiOpanHble u3 -O-, -NH-, -S-, -

C(=0)-, -C(=0)0-, -S(=0)-, -S(=0)- u N,

[0022] B npyrom acrmekTe HACTOSINEro H300peTeHUsi HACTosilee H300peTeHHe TaKKe
NpeayCMaTpUBAET COSANHEHNUE, peacTaBieHHoe ¢popmyioii (II), ero ontudeckuii H3oMep MIn

ero (papMaKkoJOTN4eCKU IIPHEMIIEMYIO COJIb,
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(n

[0023] rme xompio A W KombLO B He3aBUCHMMO BbIOpaHbl U3 3-8-4JIEHHOTO
reTepOLMKIIOANKUIA, S-0-4JI€HHOIO reTepoapuiia Uik OTCYTCTBYIOT, U IIPU 3TOM 3-8-4JIeHHBIN

reTepOLIMKIIOANIKIIT WITH S-0-4JIeHHBIH reTepoapuil HeoOsi3arenbHO 3aMerneHsr 1, 2 wm 3 R;

[0024] xaxmeiii u3 Ri, Rz, R3 u R4 He3aBucumo BeiOpan u3 CN, rajorena, Cieankuia u Ci.

saKoKcH, 1 Tipu 3ToM C1.samkuit v Ci.6aJIKOKCH HeoOs13aTeNbHO 3amerneHsl 1, 2 wim 3 R;

[0025] X Beibpan m3 C(R) u N;

[0026] xaxnmeiii u3 T1, Tz, T3 u T4 He3aBucumo BoiOpan u3 C(R) u N;

[0027] Ts BeiOpan u3 -(C=0)- u -CH;-;

[0028] L»BbiOpan u3z ogunapHoii csizu, O, S, NH, C(=0), S(=0), S(=0).,, Cisankuna, -Ci.
caNKImI-O-, -Craankmin-NH-, -O-Ci.sankui-O-, -O-Cisankun-O-Cisankui-, -O-Cr-3ankeHnna,
Crszankunmna, Cs.joumkinoankuna, 3-10-uieHHOro reTeponukioankwia, (eHuna u  5-9-
YJIeHHOTrO rerepoapuia, mpu 3toM Ci.sankui, -Cr.sankmi-O-, -Cizankun-NH-, -O-Csankun-
0O-, -O-Cisankmn-O-Cisankun-, Crzankenun, Crzankuamnn, C3.10lHUKI0aNKUI, 3-10-uIeHHbIH
reTePOLMKIIOATKII, (PEHIIT U S-9-UJIeHHBIN reTepoapul HeoOs3aTeNbHO 3aMeleHsbl 1, 2 wu 3
RL;

o]

[0029] kaxnmeiii Ry He3aBucuMmo BeiOpan u3 H, ranorena, OH, NH», CN,  NH2 Cjsankuna,

Cs.suuknoankmna, Cieankmi-C(=0)-, Cisankokcn, Cisankuntino U Ci6alKWIAMHUHO, TPH
3ToM Creankun, Cssouknoankmi, CiealkokcH, Crsankmituo U Cil.saIKHIAMHHO

HeoOs13aTeNbHO 3aMenneHbl 1, 2 unu 3 R’;
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H I
[0030] R’Bbibpan us F, Cl, Br, I, OH, NH,, ~N~., ~N-., CH;, CH,CH3, CH,F, CHF, u CF3;

[0031] R BeiOpan us H, F, Cl, Br, I, OH u Csanxuna;
[0032] Rs BeiOpan u3 H, ranorena u Ci.sankuna,

[0033] 3-8-unmeHHBbIN TeTepOLUKIOANKU, 3-10-4IeHHBI reTePOLUKIOATKII, S-6-UIeHHbIN
rerepoapusl Wik S-9-unieHHBIA TeTrepoapuil coaepxkar 1, 2 wunu 3 rerepoaromMa WU
reTepOaTOMHbBIE TPYMIBI, He3aBUCHMO BbIOpaHHbIe U3 -O-, -NH-, -S-, -C(=0)-, -C(=0)0-, -

S(=0)-, -S(=0)- u N.

[0034] B HekoTOpBIX BapUaHTAX OCYLIECTBJICHUS HACTOSINEro H300peTeHus: (parMeHT

AT

“/ ST, ~ c A N A PN - F
1L (. X T 1
T BBIOpaH U3 ~~, F7ONT O~ NT s NS A ~ "

~N
N A
Z S~ )prn/le HepeMeHHbIe ABJIIAKTCA TaKI/IMI/I, KaK onpe):[eneHo B HACTOALIEM

2

n300peTeHN .

[0035] B HekoTOpBIX BapHaHTaxX OCYIIECTBIIEHUS HacTosero n3obperenns R BeiOpan u3 H,
ranoreda, OH, meruna, 3Tuna, #-mponuia U WU3ONPONUIA, APYrHe NEPEMEHHBIE SBISIOTCS

TaKUMHU, KaK ONIPEACICHO B HACTOALIEM I/I306peTeHI/II/I.

[0036] B HekoTOpBIX BapHaHTaX OCYLIECTBICHUS HACTOSIIErO H300peTeHus Kakapii 3 R u
R> HesaBucumo BbiOpan u3 CN, rajorena, CH30- u -CF3, apyrue nepeMeHHbIe SIBJISTFOTCS

TAaKHUMH, KaK OIIPEACICHO B HACTOALIEM I/1306peTeHI/II/I.

[0037] B HekoTOpBIX BapHAaHTaX OCYIIECTBJIEHUS HacTosmero usodpereHust R3 m Ry
BbIOpaHbI M3 METHJIA, STWJA, H-TPONMJA W HU30MPONMIA, APYTHE MEePEMEHHbBIE SBIISIOTCS

TAaKHUMHU, KaK ONIPEACIICHO B HACTOALEM I/1306peTeHI/II/I.

[0038] B HekoTOpBIX BapuaHTaxX OCYLIECTBJICHUS HACTOSINEro H300peTeHus: (pparMeHT
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HACTOSIIIIEM N300PETEeHUH.

\, APYTHUE MEPEMECHHDBIC ABJIAIOTCA TaKUMHU, KaK OIMPEACIICHO B

[0039] B HekoTOpbIX BapUaHTaX OCYIIECTBJICHUS] HACTOSIIETO M300peTeHus: Kakapid u3 Li,
L» u L3 me3aBucumo BbiOpaH u3 omuHapuoii ceszu, O, S, NH, C(=0), S(=0), S(=0),, Ci-
sankuna, -Cr4ankmn-0-, -Crsankun-NH-, -O-Crgankun-0O-, -O-Cisankun-0-Csankui-, -O-
Crzanmkenmna, Crsankuania, C3.8UUKIOATKHNIA, 3-8-4JIEHHOTO IeTePOLUKIIOANTKIIA, (EeHUIA 1
5-6-unenHoro rerepoapuia, npu 3toM Cisankun, -Crgankun-O-, -O0-Cigankun-O-, -Ci.
sankm-NH-, -O-Csankmn-O-Crsankun-, Crsankerawn, CosankuHum, C3-8IUKIOANKUN, 3-8-
YIEHHBIH IeTePOLMKIOANKUI, (PEHUT U S-6-UIeHHBIN rerepoapuil HeoOA3aTeNbHO 3aMeIEeHbI
I, 2 wmu 3 Ry, Apyrue nepeMeHHbIE SIBISIOTCS TAKUMH, KaK OINPEAENIEHO B HACTOSLIEM

N300pETEeHNUH.

[0040] B HekoTOpBIX BapUaHTAaX OCYLIECTBJCHHs HACTOSIIETO H300peTeHMs KakIapld Rr
0]

He3aBUCHMO BbIOpaH 13 H, ranorena, OH, NH,, CN, NHz C)samkuna, Cs.cLUKIOANKHNA,

Cizamkun-C(=0)-, Cisankoken, Cizankuntuo v Cisankunamuno, npudem Cisamku, Cs.

cukI0aNKui, CizankokcH, Ci3ankuntuo U Ci-3aJKHUIaMHHO HEOOsI3aTeNbHO 3aMEIIEHbI 1, 2

win 3 R’, npyrue nepeMeHHbIe SIBISTIOTCS] TAKUMHE, KaK OMPEeNIEHO B HACTOSIIEM U300PETEHHUH.

[0041] B HeKoTOpBIX BapHaHTaX OCYIIECTBIICHHUS] HACTOSINEro N300peTeHus: Kaxubiid u3 L1,

L» u L3 He3aBucumo BeiOpan u3 onuHapHou cesi3u, O, S, NH, C(=0), S(=0), S(=0),, CHa, -

CH(CHs)-, CH,CHy-, -CHyCHyCHy-, “ore, S, o, e~ 707
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OMnpeacICHO B HACTOALIEM H306peTeHI/II/I.

[0042] B HekoTOpBIX BapHaHTaX OCYIIECTBIIEHUS HACTOAIEro n3obperenus L, Beidpan u3 O,
-Cisankmn-, -O-Craankui-, -Ciaankun-NH-, -O-Ciaankun-0-, -0-Cisankmn-O-Ciaankun-,
0
- N& . (o] ,—\n_,
H 0, /N{'O 0
., AN | , ipu 3ToM Crsankui, -O-Crgankui-, -Crsankun-NH-, -
O-Crgankun-O- unu -0-Cizankun-O-Cizankuii- HeoOs3arenbHo 3amernensbl 1, 2 unn 3 Ry,

APYTrue nepeMEHHDIC ABJIAIOTCA TAKUMU, KaK OMPEACTICHO B HACTOALLIEM I/1306peTeHI/II/I.

[0043] B HekoTOpBIX BapHaHTaxX OCYLIECTBJICHUS HACcTOALIEro n3obperenus L, BbiOpaH us -

O-, -CHy-, -CH,CHy-, -CH,CH,CHy-, -CH(CH3)-, ~07 =, ~07 " = - o™~0~
\
o Y e
“\O/\/\O" *-o/\/\/O\\ \‘O/\/\O/\\\ - —\/N\\ —"\/N\\ =0

2 2 2 2 2 2
0 o)
N - RN
N’({ N/(/ '\”
o) ) .0 —~
H N S, o u -~ >o

KaK OIIPEACITICHO B HACTOALIEM H306peTeHI/II/I.

>, IpYrue NepeMEHHbIE SIBISIOTCS TAKHUMU,

[0044] B HekoTOpBIX BapUaHTAX OCYLIECTBJICHHsI HACTOSINEro H300peTeHus: (pparMeHT

\N\l
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K/N\——’, APyrue€ mnEepeMECHHBIC ABJISAIOTCA TaKUMH, KaK OMNPEACJICHO B HACTOSALIEM

n300peTeHn .

[0045] B HeKOTOpBIX BapHaHTaX OCYLIECTBJICHHsS HACTOSIIErO HM300pEeTEeHUs] KOJbLIO A U
KOJbLIO B He3aBHCHMO BbIOpaHbI U3 4-0-UJIEHHOTO TETEPOLMKIIOATIKUIA, W S-0-4JIEHHOTO
rerepoapusia, M 4-6-4J€HHOTO Te€TEPOLUKIOANKNIA, WIM S-O-4JIEHHbIH TreTepoapuil
HeoOs3arenbHO 3amemeH |, 2 wim 3 R, apyrue mnepeMeHHble SBISIOTCS TAKHMH, Kak

OMnpeacICHO B HACTOAIEM I/1306peTeHI/II/I.

[0046] B HEKOTOpPBIX BapHaHTaX OCYINECTBJICHHS HACTOSIIErO H300PETEHHsI KONbIO A
BBIOPAaHO W3  A3€TUAMHWIA,  [NUICPUAMHWIA,  NUIEpPa3HHIIA,  NHPA3oiImia U
TETPAruAPONUPPONIIIIA, MPUYEM A3E€TUAWHWI, NMUMNEPUAUHUI, MUIEPA3UHWI, MUPA30IWI U
TETPArHIPONHPPONIIIT HeoOsA3aTebHO 3aMetiensl 1, 2 unn 3 R, npyrue nepeMeHHbIe SBISI0TCS

TaKHUMHU, KaK ONPEACIICHO B HACTOALLIEM I/1306peTeHI/II/I.
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[0047] B HeKOTOpBIX BapuUaHTaX OCYILISCTBJICHUS HACTOSIIETO HM300pETEeHUs KOJBbIO A

A YL O e e o L
2 2

BbIOpaHO U3 ~, <, - , N
, IpyrHe TepeMeHHbIe SBISIOTCS TAaKHMMH, KaK OINpPEIeNeHO B HACTOSIIEM
n300peTeHn .

[0048] B HeKOTOpBIX BapHaHTaX OCYINECTBJICHHS HACTOSIIErO H300peTeHHs KOJbIo B
BbIOpaHO u3 MOPQOJIMHMIA, TNHIEPA3HHUIIA, TETPAruAPONUPPONIIIIA, MUIEPUANHIIIA,
a3eTHIUHWIA U 2-KeTONUIEpasuHWIa,  npudeM  MOP(QONMHWI,  MUIEePa3HHUI,
TETPArHAPONHUPPONII, THUMEPUANHWI, Aa3€THAMHUI MU 2-KETONUIEPA3HHIII HEOoOsS3aTeNbHO
3ameniensl 1, 2 unu 3 R, gpyrue nepeMeHHbIE SIBISIFOTCS TaKMMH, KaK OIPENENIEHO B

HACTOSIIIEM N300PETEHHUH.

[0049] B HEKOTOpPBIX BapHaHTaX OCYINECTBJICHHS HACTOSIIErO H300pETeHHs KOJbIo B

’/ \\ o /, ,’
U O o N, O
BBIOpaHO U3 0\) , N , , , N n - , Apyrue

NEPEMEHHBIC ABJIAKOTCSA TAKUMH, KaK ONIPEACIICHO B HACTOALLIEM I/1306peTeHI/II/I.

[0050] B HekoTOpBIX BapuaHTaxX OCYLIECTBJICHUS HACTOSINEro H300peTeHus (parMeHT

e S

BBIOpaH W3 , , - ,

»N .
SRV E i

- (N - N N O N\j\ /Q ‘0\/\/0
NQQOEN\) , N\j</N\) ’ E - O/\
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Pad

, APYrue€ mNEpEMEHHBIC ABJIAIOTCA TAaKUMH, KaK OMNPEACJICHO B HACTOSALIEM
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n300peTEeHNH.

[0051] B HekoTOpBIX BapuaHTax OCYLIECTBJICHUS HACTOSINEro H300peTeHus (parMeHt

O O
Pl NH -7 NH
u3 o 0 R (o}

d BBIOpaH
(o]
F
N o]
-7 NH
oo , APYru€ NEPpEMECHHBIC SABJIAIOTCA TaAKMMHU, KaK OINPEACICHO B HACTOALIEM
n300peTeHu .

[0052] B npyrom acrmekTe HACTOSIIEro H300pETeHHsI HACTOsee H300peTeHHe TaKkKe
NPEAyCMaTPUBAET COENMHEHHE, MPEACTABICHHOE Clienyromel (opMyJoN, ero ONTHYECKUN

U30Mep WU ero papMaKkoJOTHUECKH MPUEMIIEMYIO COJIb, KOTOPbIE BBIOPAHBI U3
N o]
|\
Cl N NH
SRS RA S

Cl

cl Cl
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[0053] B npyrom acrmekte HACTOSINEro H300peTeHUs HACTosiee H300peTeHHe TaKikKe
MpeayCMaTpuBaeT IMPUMEHEHUE COEAWHEHMs, €ro ONTHYECKOr0 H30Mepa WIH €ro
(bapMakonoOrnyeckn NPUEMIIEMON COJIM B HW3TOTOBJICHHMM JIEKAPCTBEHHOTO Iperapara auis

NpeaynpexIeHIs U/ UIH JISYeHUs paka win Oone3Hu Kennenu.

[0054] B HekOTOpBIX BapHaHTaX OCYIIECTBJIEHHUS HACTOSINEr0 HM300peTeHus pak
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NpeAcTaBiIsAeT cOOON pak, CBA3aHHBIA ¢ AR, Takoil Kak pak NMpencTaTeNbHOH JKene3bl U paKk

MOJIOYHOM JK€eJI€e3Hbl.

[0055] B npyroMm acrmekTe HACTOSIIEro H300peTeHHs] HacTosiuee H300peTeHHe TaKxkKe
IpefyCMaTpUBaeT CHOCOO JieueHHs paka (HanmpuMep, paka MpencTaTesbHOM JKeles3bl, paka
MOJIOYHOM >keyie3bl U T. 1.) win Oonesran Kenneau. Criocod BKITIOYAET BBEIEHUE COSTUHEHMS,
€ro ONTHUYECKOro Hu30Mepa WM ero (apMakoJOrHMYeCKH NPHEMJIEMON COJIM TAIHeHTY,

HYXXIarOIEMYCA B 5TOM.

Onpenenenus: U onucanue

[0056] Ecau He yka3aHO WHOE, CIEIYIOIIHE TEPMUHBI U ()pa3bl, MPUMEHSIEMbIE B HACTOSIIEM
u300peTeHN:, UMEIT cieayromue 3HadeHus. OnpenaeeHHblid TepMUuH Wi (pa3y He CTOUT
CUMTaThb HEONPENEJICHHbIMU WM HEACHBIMU MHPU OTCYTCTBUM TOYHOTO OMNPEACNICHHs, HO
CJIelyeT MOHUMATh B COOTBETCTBHH C OOLISTPUHSATHIM 3HaYeHUEM. ECITi B TaHHOM JOKyMEHTe
BCTpPEYAETCsd TOPrOBOE Ha3BaHUE, TO MPEANONaraercs, 4YTrO OHO OTHOCUTCSI K €ro

COOTBETCTBYIOLIEMY KOMMEPYECKOMY MPOAYKTY UM €r0 aKTUBHOMY UHIPEIUEHTY.

[0057] Tepmun «(}papmMakoJOrHUECKU NPUEMIIEMBI» NPUMEHSIOT B JAHHOM JOKYMEHTE
NPUMEHUTEBHO K TAKMM COSIMHEHMSIM, MarepuajtaM, KOMIIO3ULMSAM H/WIH JIEKAPCTBEHHBIM
¢dbopmam, KOTOpBIE B paMKax TIIATEIbHON MEAULIMHCKON OLIEHKH SIBJIIFOTCS MTOAXONSAIIUMHI IS
NPUMEHEHUSI B KOHTAKTe C TKAHSMH YEJIOBEKAa M JKHUBOTHOTO 0e3 M30BITOYHONW TOKCHYHOCTH,
pa3npakeHusl, aJJIEPrUUeCKOM peakuud WM JAPYruxX mnpodsieM WIH OCJIOKHEHUH W

COM3MEPUMO ¢ 0OOCHOBAHHBIM COOTHOIIEHUEM TOJTb3a/PUCK.

[0058] Tepmun «papMaKoIOrUIECKH MPUEMIIEMAast COJIbY» OTHOCUTCS K COJIM COSAUHEHUS O
HACTOSIIEMy H300pETeHUI0, KOTOPYIO MOJy4YarOT MOCPEACTBOM OCYIIECTBIICHUS PEaKLUH
COEIMHEHUs], COIEepIKALIero KOHKPETHBII 3aMeCTHTENb, [0 HACTOALIEMY H300pPETEeHHIO C
OTHOCHUTEJILHO HETOKCUYHBIMH KHCJIOTON MM OCHOBaHUEM. Eciiu coeauHeHne o HacTosimemy
M300pETEHNIO COAEPKUT OTHOCHUTENPHO KHUCIOTHYK (PYHKIMOHAJIBHYIO TPYIITY, TO COJb
MIPUCOECINHEHNs] OCHOBAaHHUS MOXKHO IIOJNYYUTb MOCPEACTBOM IMPHUBEACHHUS HEUTPAIBHON

(I)OprI TaKOro COCAMHCHNUA B KOHTAKT C JOCTATOYHBIM KOJIHMYECTBOM OCHOBAHHA B YUCTOM
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pacTBOpE UJIH MOAXOMASIIEM HHEPTHOM pacTBopuTesie. PapMakoIOrHiecky MpUueMIeMble COJTN
NPpUCOCANHECHNSA OCHOBAHHs BKIIFOUAOT COJIM HATPHA, KaJjausd, KajJbLUs, aMMOHUS,
OPTraHHUYECKOrO aMUHA WJIM MAarHWs WM MOAoOHbIe coiu. Eciu coequHeHne no HaCTOSIEMyY
U300pETEHUIO CONEP’KUT OTHOCHUTEJIbHO OCHOBHYIO (DYHKLMOHAJBHYIO TPYIIY, TO COJIb
MPUCOEIMHEHHUST KUCJIOThI MOYKHO TMOJYYHUThb MOCPEACTBOM MPHUBEIACHUS HEHTPATBHON (POPMBI
COCAMHCHHA B KOHTAKT C AOCTATOYHBIM KOJIMYECTBOM KHUCJIOTbI B YHUCTOM pPaCTBOPEC HIIU
NOAXOMSILIEM WHEPTHOM pactBoputenie. [Ipumepsl (papMakoNIOru4ecku MpUEeMJIEMbIX COJeH
MPUCOCANHEHNUSA KUCJIOTHI BKIIFOYAKOT COJIM, MOJYYCHHBIC U3 HCOPTraHUYCCKUX KUCIIOT, TaKUX
KaK XJIOPUCTOBOIOPOAHAS KHUCJIOTA, OpPOMUCTOBONOPOAHAS KHCIIOTA, a30THAsl KHCIIOTA,
yroJibHAasl KHCJIOTa, OukapOOHaTHBIM paaukan, ¢ocdopHas kuciora, MoHoruapodocdar,
nuruapodocdar, cepHasi KUCIOTa, THAPOCYIbdar, HomucToBogOpoaHas KuciaoTa, GochopHas
KHCJIOTA U T. II., U COJIU MMOJIYYCHHBIC U3 OPTraHUYCCKHUX KUCJIOT, TAKUX KaK YKCYCHast KHMCJIOTaA,
NPOMUOHOBAsT KHUCJOTA, HM30MACisHas KUCJIOTa, TPU(PTOPYKCYCHAsT KHCJIOTA, MajenHOBas
KHCJIOTa, MAJIOHOBAsI KUCIIOTA, O€H30IHAS KHCJIOTa, STHTApHAS KUCJIOTa, CyOepHHOBAs KUCIIOTA,
(ymapoBasi KHCJIOTa, MOJIOYHAsl KHCJIOTAa, MHHAAJbHAs KHUCJOTA, (TajeBas KHUCIOTA,
OeH30JCcyb(hOHOBasE KHCJIOTA, TMapa-TOIYOJCYJb()OHOBAasE KHCJIOTA, JIMMOHHAs KHCJIOTA,
BUHHAs KHCJIOTAa U METAHCY/Ib()OHOBAS KMUCJIOTA M T. M., U COJIM aMHHOKHCIOT (TaKUX Kak
ApPTUHUH U T. 1.); ¥ COJIM OPTaHUYECKUX KHCJIOT, TAKUX KaK IIOKYPOHOBAas KHCJIOTa U T. IL
OmnpeneneHHble KOHKPETHbIE COETUHEHHs] MO0 HACTOSIIEMY H300pPETEHHIO CONEpPIKaT Kak
OCHOBHBIE, TaK W KHCJIOTHbIe (DYHKIHMOHAJIbHBIE TPYIIbL, KOTOpble O0ECIEeUNBAIOT
MpEBpAICHUE COCAUHCHHA B COJIM NMPHUCOCAUMHCHHNA OCHOBAHUA WM COJIM NPUCOCAHNHCHHSA

KHCJIOTHI.

[0059] ®apmakoJOTUYeCKH NpHUEeMJIEMbIE COJH IO HACTOAIEMY W300PETEHHIO MOXKHO
MOJy4arb W3 HCXOAHOTO COCOUHEHUs, COAEPKAIIEero KHUCJIOTHYI0 WJIM OCHOBHYIO TPYMIYy,
MOCPEACTBOM TPATUIMOHHBIX XUMHUYECKUX CrocoOoB. B olmiem, Takuwe conm MOTydaroT
MOCPEACTBOM OCYIIECTBJICHHSI PEaKIUH CBOOOMHON KHCIIOTHOH WM OCHOBHOW (POPMBI
COCANHCHHA CO CTEXUOMETPUYCCKHUM KOJIUYCCTBOM COOTBETCTBYHOILIMX OCHOBAHUA WA

KHCJIOTBI B BOAEC, NI B OPTAHUYCCKOM pAaCTBOPUTEIIC, UJIU B UX CMCCH.

[0060] CoenuHeHHe MO HACTOSIIEMY H300PETEHHIO MOXKET CYIIeCTBOBaTh B (opmax
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KOHKPETHOTO T'€OMETPHYECKOTO M30Mepa WM CTepeou3oMepa. B HacTosimeMm u3oOpereHun
paccMaTpUBAIOTCS BCE TaKHW€ COEAMHEHHs, B TOM YHCIIE LUC- U TpaHC-U30Mephl, (-)- u (+)-
SHaHTUOMEDBI, (R)- u (S)-5HaHTHOMEpHI, ANacTepeou3oMepsl, (1)-u3omepsl, (L)-u3omepsl u
palieMu4eckue CMeCH M UX Jpyrue CMecH, TaKue Kak 3HAaHTHOMEpBbl WM JUACTEPEOMEPHO
o0oramieHHble CMECH, BCE U3 KOTOPBIX OXBATBHIBAIOTCS 00BEMOM HacTOsIIEero n3ooperenus. B
3aMECTUTEJISIX, TAKUX KaK aJIKHJI, MOTYT TIPHCYTCTBOBATh JOMOJHUTEIbHbIE ACHMMETPUYECKUE
aroMbl yriepona. Bce Takume M30Mephl M MX CMECH OXBATBIBAKOTCS OOBEMOM HACTOSIILETO

n300peTeHusl.

[0061] CoenmHEHHs MO HACTOALIEMY H300PETEHHIO MOTYT CYIIECTBOBATH B KOHKPETHBIX
¢dopmax. Ecnu He yka3aHO WHOE, TEPMUH «TayTOMEP» MIIHM «TayToMepHas opMay O3Hadaer,
YTO NP KOMHATHOW TEMIIepaType pasHble PyHKIINOHAIBHbBIE H30MEPbI HAXOASATCS B COCTOSTHUN
IUHAMUYECKOTO PAaBHOBECHSI M MOTYT OBICTPO MpeBpamarbcs Apyr B apyra. Ecimu Bo3MOXKHO
HAJIM4Me TayTOMEpOB (Kak, HAmpuUMep, B pacTBOpe), TO TayTOMEpPbl MOTYT IOCTUIaTh
COCTOSIHUSI XUMHYECKOTO paBHoBecus. Harpumep, mMpoTOHHBIN TayTOMep (TakyKe W3BECTHBIN
KaK MPOTOTPOIHBINA TayTOMEP) BKIJIIOYAET B3aMMOIPEBPAIEHHE IMyTEM MHUTPALMU MPOTOHA,
TaKON KakK KeTO-€HOJbHAsl U30MepH3alusl 1 UMMUHO-€HAMUHOBAsl n3oMepusauus. BaneHTHbIN
TayTOMEp BKJIOYAE€T B3aWMOIpEBpAIIEHHE MOCPEACTBOM pPEKOMOMHALMK HEKOTOPBIX
CBSI3BIBAIOLIMX OJIEKTPOHOB. KOHKpPETHBIM NPUMEPOM KETO-€HONBHON TayTOMEpPU3aLUH
SIBJIIETCS B3aMHOE TPEeBpALeHHE IBYX TayTOMEPOB — MEHTaH-2,4-1u0Ha U 4-TUAPOKCUIIEHT-

3-eH-2-0Ha.

[0062] CoenuHeHHe TO HACTOSIIEMY H300PETEHUI0 MOXKET CONEPIKaTh HEMPUPOIHOE
COOTHOIIEHHE ATOMHBIX H30TONOB NPHU ONHOM WM Oojiee aroMax, KOTOPbIE COCTaBISFOT
coennaeHue. Hanpumep, coennHeHne MOKET ObITh MEUEHO PalOaKTHBHBIMA METKAMH B BHIIE
PaZMOAaKTHBHOIO U30TOMNa, Takoro kak Tputuil (CH), fion-125 (**°T) unu C-14 (**C). B xauectse
APyroro mpuMepa BOAOPOX MOXKET OBITh 3aMelleH JAelTepueM C o0pa3oBaHHEM
IeNTEepUPOBAHHOTO JIEKAPCTBEHHOTO CPENICTBA, IIPU 5TOM CBsA3b, OOpa3OBaHHAs ACUTEpUEM U
YIJIEPOIOM, SIBJISIETCSI OOJIee MIPOUHOM, UeM TaKoBast 111 OOBIMHOTO BOIOPOAA U YITIEpoaa, pH
5TOM IO CPaBHEHHIO C  HeNeHTepUpPOBAHHBIMH  JIEKAPCTBEHHBIMH  CPEICTBaAMU

nelTeprupOBaHHBIE JIEKAPCTBEHHbIE CPEACTBAa OOJIAAAIOT MPEUMYILIECTBAMHU, COCTOSIIIUMHU B
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CHI)KEHUH TOKCHYHBIX MOOOYHBIX 3()(EeKTOB, MOBBILIEHUH CTAOWIBHOCTH JIEKAPCTBEHHOTO
cpencra, ycuiaeHn! 3h(HEeKTUBHOCTH U TPONJICHIH IIEPHUO/A MOy BbIBEASHHS JIEKAPCTBEHHOTO
CpencTsa U T. 1. Bce M30TOMHbIE BApHAHTBI COEAMHEHUN 110 HACTOSIIEMY M300pETEeHUIO, BHE
3aBHUCUMOCTH OT PaJMOAKTHBHOCTH, BKJIFOUEHBI B 00BEM HACTOSIIIEro n3odpereHusi. TepmMuH
«HEeoOs3aTeNIbHBINY HIH «HEOOs3aTeIbHO» O3HAYAET, YTO OMKMCAHHOE Aajiee COOBITHE WU
00CTOSATEIHLCTBO MOXKET MPOUCXOANTb, HO HE HEOOS3aTeNIbHO MPOUCXOMUT, U YTO OMHCAHHE
BKJIIOYAET CIy4au, KOraa COOBITHE WJIM OOCTOSITENIbCTBO MPOMCXOMHUT, M CIy4au, KOraa He

IIPOUCXOAUT.

[0063] TepMuH «3aMelIEHHBIIN» O3HA4YAeT, YTO OOWH WM OOJiee aTOMOB BOIOpPONA MpH
KOHKPETHOM  aTOM€  3aMeIleHbl 3aMeCTUTENIeM, B TOM 4YHUCJIE MEPEMEHHbIMH,
MPEICTABIIIO UMY cOOOH neiiTepuii U BONOPON, MPH YCIOBHUH, YTO BAJIEHTHOCTh KOHKPETHOTO
aroMma SIBJISIETCSl HOPMAJTbHOM, W 3aMELICHHOE COSANHEHHE SIBJISIETCS] CTAOMIBbHBIM. TepMuH
«HEOOsI3aTeNIbHO 3aMEeILIEeHHBIN» O3HAYAET, YTO aTOM MOXKET OBbITh 3aMEIIeH WJIH HE 3aMeIleH
3aMECTHTeJIeM, €CJIM He YKa3aHO WHOe, MPUYEeM THIT M YUCJIO 3aMEeCTHTENIell MOryT ObITh

MPOU3BOJIbHBIMU IIPU YCJIOBHUH, YTO 3TO XUMHUHYCCKH JOCTUKHUMO.

[0064] Ecnu mobas nmepemenHas (Takasi kak R) BcTpeuaercs Oonee OMHOTO pas3a B COCTaBe
WIM CTPYKTyp€ COEAMHEHHUs, TO OIpeneeHHe MEePEeMEHHOW B KaXAOM Cllydae sBJIAETCS
He3aBUCUMBbIM. Takum oOpas3om, Harpumep, eciu rpymnmna 3aMerena 1, 2 uiamu 3 R’, To nanHas
rpyrna MokeT ObITh HeoOsi3aTebHO 3amenneHa 1, 2 wimn 3 R’ mpu 3tom onpenenenue R’ B
KQXXIIOM Clly4dae SIBJISIETCSl He3aBUCUMBbIM. bojiee Toro, KOMOMHAIMS 3aMECTHUTENST U/WJIH €ro
BapUAHTA SIBJIIETCSI IOMYCTHMOH, TOJIBKO €CJIM TaKasi KOMOMHALMS MPUBOAUT K OOPa30BAHUIO

CTaOUJIBHOTO COECIUHEHUS.

[0065] Ecnu omHa U3 mepeMeHHBIX BhIOpaHa U3 OMWHAPHOHN CBSI3H, TO 3TO O3HAYAET, YTO JBE

IPYNIBL, CBA3aHHBIE ONMHAPHOMN CBSA3BI0, COEITMHEHBI HEMOCPEACTBEHHO, HanpuMep, eciu L1 B
o

—Ly- .
zl4 npencTasiseT coOOil ONUHAPHYIO CBsA3b, TO 3TO O3HAYAET, YTO CTPYKTypa

o]

K

(bakTHUecku npeacTaBiIseT coOoit

[0066] Ecnu He yka3aHO, KAKMM aTOMOM IE€PEUUCIICHHbIN 3aMECTUTENb CBA3aH C IPYMIOHN,
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HoAJIeXKalel 3aMeLIeHN0, TO 3aMECTUTENb MOXKET OBITh CBSI3aH MOCPEACTBOM JIFOOOr0 aroma
rpynnel. Hanpumep, nupuaun B KauecTBE 3aMECTUTENsT MOXKET OBITh CB3aH C TPYIIIOH,

oIS Kale 3aMCIICHUIO, MOCPEACTBOM m000ro aroma yriepoaa B MMPpUANHOBOM KOJIBIIC.

[0067] Ecnm ykazaHoO HampaBjieHHE CBSI3bIBAHHS NMEPEUHCICHHONW JMHKEPHOH TPYIIBL, TO

HarpaBJICHUEC OJIsd CBA3bIBAHUA ABJIACTCA IMPOU3BOJIbBHBIM, HAIIPUMEDP, €CJIN JIMHKECPHAs I'pyIira

O ;
L, conepxammasics B , mpencrasisieT coboii -CH>0-, To -CH>0O- MoXkeT CBS3bIBATh

QL.

(I)eHI/IJ'I U IUKJIONICHTUJ C O6pa30BaHI/IeM \O B HaHpaBJ'IeHI/II/I, COOTBeTCTBy}OH_[eM
HOpﬂHKy YTCHUA CJICBA HaHpaBO, u ¢ O6pa30BaHI/IeM B HaHpaBJIeHI/II/I,
HpoTHBOHOHO)KHOM HOpﬂHKy YTCHUA CJieBa HaHpaBO. KOM6I/IHaHI/Iﬂ HI/IHKeprIX I‘pyl‘[l‘[,
3aMeCTI/ITeHeﬁ I/I/I/I.HI/I nux HepeMeHHbIX ABJIACTCA HOHycTI/IMOﬁ’ TOJBKO €CJIM OaHHasd

KOMOMHAIUSI MOYKET PUBOAUTH K 00Pa30BaHUIO CTAOMIIBHOTO COENMHEHMS.

[0068] Ecnm He yka3aHO MHOE, YUCIIO aTOMOB B KOJIbLIE B OOIIEM OMpENeseHO KaK YUCIIO
YIEHOB KOJIbLIA, HAIPUMEP, «3-6-4JIEHHOE KOJIbLO» OTHOCUTCS K «KOJIbLY», B KOTOPOM 3-6

aTOMOB PACIOJIOXKEHbI 10 KPYTY.

[0069] Ecnm He ykazaHo uHoe, TepMUH «C1.6aJIKHJI» OTHOCHUTCS K JIMHEHHOW WU
Pa3BETBIICHHON HACBILIEHHOW YIIIEBOJOPOAHON rpyrme, cocrosiei u3 1-6 aroMoB yriepoaa.
C1-6aJIKHJT BKJIFOYAET C1-5-, C1-4-, C1-3-, C1-2-, Cz-(,-, C2-4-, Co- 1 Cs-ankun 1 T. 1. OH MOXeET

ObITh OmHOBaJIEHTHBIM (TakuM Kak CH3), nByxBaneHTHbIM (-CH>-) Mt MHOTOBaJIEHTHBIM (Kak

|
H.!
Hanpumep -~ °v). Ilpumepnr Cisankmna BrIOUaroT 0e3 orpanudenus CHsz, ., >~

>
)\\ N >l\\ 5 P N 5 S~ T S~ Pran Fa N R P

2 2 2 2 2

/’\/\/‘\’ e """~ UT I

[0070] Ecnum He ykazaHo uHoe, TepMUH «Ci.3aJKMII» OTHOCUTCS K JIMHEHMHONW WU
Pa3BETBJICHHON HACBHILIEHHON YINIEBOAOPOAHON Ipymnme, cocrosimen u3 1-3 aroMoB yrepoaa.

Cisankun Brmovaer Ciz- u Casankun U T. . OH MOXKeT ObITh OJHOBAJIEHTHBIM (TaKUM Kak
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1

H.!

S
CH3), nByxBaneHTHbIM (TakuM Kak -CHpz-) mnu MHOroBaseHTHBIM (Kak Harmpumep -~ ).

ITpumeps! Cisankuna BrmovaroT Oe3 orpanmueHust CHi, o, ~~—-. )” N, T

2 2

o> UT I

[0071] Ecnu He ykazaHo nHoe, «Cz-3aJIKEHIID» OTHOCHUTCS K JJMHEWHOHN WJIH Pa3BETBJICHHOM
YIJIEBOAOPOAHOM IpyIie, coaep kalien 2-3 aroMa yriepoaa, coaepkalieil mo MeHblle Mepe
OZIHY YIJIEPOA-YIJIEPOIHYIO IBOMHYIO CBsI3b, KOTOPAsl MOXKET PacIioNiararbCs rae-iudo B rpyIme.
Cz3ankenun BimovaeT Cs- u CrankeHms. OH MOXKET ObITh OTHOBAJICHTHBIM, JIByXBaJICHTHBIM
7z

~=F~
>

WM MHOTOBaJIeHTHBIM. [Ipumeps! Cz.3aKkeHMIa BKIIIOYAIOT O€3 OrpaHuYeHUs

2 SN N

, , P~ UT I

[0072] Ecau He ykazaHO uHOE, «C2.3aIKUHUD OTHOCUTCS K JIMHEHHOW WJIM Pa3BETBIEHHOMN
YIJIEBOAOPOAHOM IPyIIe, Coaep kalien 2-3 aroMa yrmiepoaa, coaepkalleil 1o MeHbIIe Mepe
OIIHY YIJIEPOA-YIJIEPOIHYIO TPOHHYIO CBSI3b, KOTOPAsk MOXKET PACIIONaraTbCs rue-1mudo B rpyrime.

OH MOXeT ObITh OOHOBAJICHTHBIM, ABYXBAJICHTHBIM WJIW MHOTI'OBAJICHTHBIM. C2-3aJ'IKI/IHI/IJ'I

BKutodaeT Cs- u Crankuaun u T. . [Ipumepst Cr.3aIKUHMIA BKITFOUAIOT O€3 OrpaHUYeHUst 2

\

2

- - -

/’ % / 0T

>

[0073] Ecnm He yka3zaHO uHOe, TepMUH «C1.6aJIKOKCH» OTHOCHUTCS K TaKUM AJKUJIbHBIM
rpymnmnaM, Kaxaas U3 KOTOPbIX COOEpKUT 1-6 aToma yriepona u CBs3aHa ¢ OCTAJIbHOMN YacThIO
MOJIEKYJIbI TOCPEACTBOM aroma kucyopoaa. Cisankokcu BkJirodaer Cia-, Ci3-, Cia-, Cr6-, Co.
4-, Cs-, Cs-, C4- m Csankokcu u T. 1. [Ipumepbr Ci-6aKOKCH BKJIIOYAIOT O3 OrpaHHYEHUs
METOKCH, STOKCH, TIPOTIOKCH (B TOM YHUCJIE H-TIPOMOKCH U U30MPOIOKCH ), OyTOKCH (B TOM YHUCITE
H-OyTOKCH, W300YTOKCH, 6mMOp-OyTOKCH U mpem-OyTOKCH), TIEHTWJIOKCH (B TOM YHCIE H-

INCHTUJIOKCH, U3OINCHTHUIIOKCHU 1 HeOHeHTI/IJ'IOKCI/I), I'CKCUJIOKCH U T. II.

[0074] Ecnu He yka3zaHO uHOe, TepMUH «(1.3aJIKOKCH» OTHOCHUTCS K TaKUM aJKUJIbHBIM
rpymnmnaM, Kaxaasi U3 KOTOPbIX COAep>KUT 1-3 aroma yrepozaa U CBsi3aHa C OCTAJIbHOM 4acThbIO

MOJIEKYJIbI TOCPENCTBOM atoma kuciopona. Ci-zajnkokcu BkiodaeT Ci.s-, Cia-, Cas-, Ci-, Co-
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u Csankokcu u T. 1. [Ipumepst Ci3aJIKOKCH BKITIOYAIOT 0€3 OrpaHHYEHUs] METOKCH, 3TOKCH,

MPOTOKCH (B TOM YHCJI€ H-IIPONOKCH U U3OMPOIIOKCH) H T. TI.

[0075] Ecnau He yka3aHo uHoe, TepMuH «C1.6aJKUJIAMUHO» OTHOCHUTCS K TAKUM aJIKUJIbHBIM
rpynmnaM, Kaxsas U3 KOTOpPbIX COIEp>KUT 1-6 aToma yriepoaa U CB3aHa C OCTAJIbHOHN 4acThIO
MOJIEKYJIbI TToCpencTBoM aMuHOrpynmbl. CieankunamMuao BkimodaeT Cig-, Ci3-, Cia-, Crs-,
Cr.4-, Cs-, Cs-, Cs-, C3- u Crankunamuuo u T. 1. [Ipumepst Ci.6aJKUIAMUHO BKIIIOYAKOT O€3
orpanmydenus -NHCH3, -N(CHz),, -NHCH>CH3, -N(CH3)CH>CHs, -N(CH>CH3)(CH2CH3), -
NHCH>CH,CHj3, -NHCH2(CH3)2, -NHCHCH>CH;CHs m T 1.

[0076] Ecnu He yka3aHo uHOe, TepMUH «C1.3aJKUJIAMUHO» OTHOCUTCS K TAKUM aJIKUJIbHBIM
rpyImnmnaM, Kaxaasi U3 KOTOPBIX COAep>KUT 1-3 aroma ymiepoaa U CBsi3aHa C OCTAJIbHOI YacThIO
MOJIEKYJIBI TIOCPENCTBOM aroMa aMuHO. Ci.sankmiaMuao BKrodaeT Ci.3-, Cia-, Cas-, Ci-, Co-
u Csankunamuso u T. 1. [Ipumepsr CisankunaMuHO BKJIIOUAOT Oe3 orpanndenust -NHCH3, -

N(CH3),, -NHCH>CH3, -N(CH3)CH2CH3, -NHCH>CH>CH3, -NHCH(CH3) u 1. 1.

[0077] Ecnu He ykazaHO UHOE, TepMUH «C1.6QJIKUITHO» OTHOCUTCS K TaKUM aJKUJIbHBIM
rpyImnaM, Kaxaasi i3 KOTOPBIX COAEepKUT 1-6 aroma yriepona U CBsi3aHa C OCTAJIbHOM YaCThIO
MOJIEKYJIBI TOCpencTBOM aroma cepbl. Cieankmntuo Bkiodaer Ci4-, Ci3-, Cia-, Crs-, Cr4-,
Ce-, Cs-, C4-, C3- u Cranxuntio u T. 1. [Tpumepsl C16aIKMITHO BKJIIOYAIOT O3 OrpaHU4eHuUs

-SCH3, -SCH,>CH3, -SCH>CH>CH3, -SCH2(CH3), i T 1.

[0078] Ecnu He ykazaHo uHOe, TepMUH «C1.3aJIKHJITHO» OTHOCUTCSA K TaKUM aJKUJIbHBIM
rpymnmnaM, Kax/jaasi U3 KOTOPBIX COAep>KuT 1-3 aroma ymiepozaa U CBsi3aHa C OCTAJIbHOI YacThIO
MoJieKynbl rocpencTsoM atoma cepbl. Cisankunruo Briarodaer Cis-, Cia-, Cas-, Ci-, Co- 1
Csankmnruo u T 1. Ilpumepsr CisankunamMuHO BKIOYarOT Oe3 orpanudenuss -SCHs, -

SCH,CHs, -SCH>CH,>CH3, -SCH>(CHz )2 u T 1.

[0079] Ecnu He ykazano uHoe, «C3.9IIUKJIOAIKII» OTHOCUTCS K HACBIIEHHON UKJINYECKON
yIJIEBOAOPOAHOW rpymnme, cocrosmed u3 3-9 aromoB ymiepoga, B TOM  YHUCHE
MOHOLIMKJIMYECKUX 1 6I/II_II/IK.]'II/ILIGCKI/IX KOJIBLIECBBIX CUCTEM, IIPUYIEM C3-9LII/IKJ'IOaJ'IKI/IJ'I BKJIFOYAECT

Css-, C3.7-, C36-, C3.5- u Cseuuknoankua ¥ T. 1. OH MOXKET OBbITh OIHOBAJEHTHBIM,
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ABYXBAJCHTHbIM WM MHOTOBaseHTHbIM. [Ipumepsr Cs.olukioanKkuia BKIIOYAOT 0Oe3

OrpaHU4CHUS HHUKJIOIIPOIINII, I_II/IK.]'IO6YTI/I.]'I, MUKJIOIICHTHJI, HUKJIOICKCUJI, HUKJIOICIITaH U T. II.

[0080] Ecnu He ykazaHo uHoe, «C3.6LIUKJI0AJIKIII» OTHOCUTCS] K HACBILEHHON LUKJINYECKON
yIIEBOAOPOAHON Trpymme, cocrosmesn w3 3-60 aToMOB ymiepoga, B TOM  YHUCIE
MOHOIMKJINYECKHUX U OMLIMKIIMYECKUX KOJBLEBBIX CHCTEM, TprudeM C3.6LIMKJIOATKUI BKIIOYAeT
Css, C4s U Cs6 mw T . OH MOXeT OBITh ONHOBAJIEHTHBIM, JBYXBAJCHTHBIM MU
MHOTOBaJIeHTHBIM. [Ipumepbl C3.salIKWHIIA BKJIOYAOT O€3 OrpaHHYeHUs] LIUKJIOMPOITHII,

LII/IK.]'IO6YTI/I.H, IMUKJIOIICHTUJI, TUKJIOI'CKCHUJI U T. II.

[0081] Ecnm He yka3aHO MHOE, TEPMHH «3-12-UJEHHBIH IeTepPOLUKIOANKIIDY caM Mo cede
WM B KOMOMHAIMM C APYTUMH TE€PMHHAMU COOTBETCTBEHHO OTHOCUTCSI K HACBHIIEHHOH
LUKJIMYECKOH IpyIIie, cocTosuiel u3 3-12 aroMoB B KOJbLE, U3 KOTOPBIX 1, 2, 3 win 4 atoma B
KOJIbIIE MPENCTaBJSIFOT CcOOOH rerepoarombl, He3aBucuMoO BbiOpaHHble U3 O, S u N, a
OCTaBLINECS aTOMBI MPEACTABISIOT COOOH aroMbl YIJIEpOAa, IAe€ aToM a30Ta HeoOsI3aTeIbHO
KBaTePHU3HPOBAH, U T'eTEPOATOMBI, MPENCTABISAIONINE COOOH a30T M cepy, HeoOs3aTeabHO
okucyiensl (T. €. NO u S(O)p, roe p paBusiercst | wiu 2). OH BKIIFOYa€T MOHOLIMKIMYECKUE,
OMLMKIMYECKUe M TPULMKJINYECKHE CUCTEMBbI, Iie OMLIMKINYECKHEe M TPHULUKINYECKHE
CUCTEMBbl BKJIHOYAIOT CIHPOKOJIbLA, KOHACHCUPOBAHHBIE KOJbLA U KOJbLA, COAEpIKaIlUe
MOCTHUKOBYIO CBsi3b. bonee Toro, B ciydae «3-12-4JIeHHOTO reTepOLUKIOaIKUIa» reTepoaToM
MOJKET 3aHHMaTh MOJIOXKEHHE, B KOTOPOM TIeTePOLIMKJIOANKII CBSI3aH C OCTAJIbHON YacThIO
MOJIEKYJIbI. 3-12-4JIeHHBIN TeTepOLMKIIOAIKII BKItoHaeT 3-10-uneHHblid, 3-9-unenHsbli, 3-8-
YJIeHHBIH, 3-0-4JIeHHbBIN, 3-5-4IeHHbIN, 4-6-ulleHHbIN, S-0-4JleHHbIN, 4-4JIeHHBIN, S-YJICHHbBINA
1 O-uJIeHHBIM TeTepOLUKIOANKUI U T I. IIpumeps! 3-12-uneHHOro reTepoOLMKIOANKUIIA
BKJIFOUAIOT 0€3 OrpaHWYeHUs] a3eTUANHWI, OKCETaHWJ, THETAHWI, MHPPOIHIUHII,
NUPA3OTUIUHIIL, UMUAA30JIUANHII, TETPAruAPOTHEHIII (B TOM YHCIIE TETParuAPOTHEH-2-HIT U
TETPArHAPOTHEH-3-1JI U T. [1.), TeTparuapodypanui (B TOM 4ucie TeTparuapodypan-2-ui u
T. 1.), TETPAruAPONIUPAHIIL, TTUIIEPUANHUI (B TOM 4YHUCIe |-MUNEPUANHWI, 2-TUIEPUINHIIT U
3-MUMEePUINHIII U T. [1.), TUNIEPA3HHIII (B TOM YHCie | -MUnepasuHmI U 2-MUNepasuHmI U T. 11.),
MopdoarHuI (B ToM yHcie 3-MopdonmuHuI U 4-MophOTUHNUI U T. 1.), AUOKCAHUI, TUTHAHUII,

U30KCA30JIUIUHN, U30THA3OIUIANHNIL, 1,2-okca3zunui, 1,2-Tnazunumn,
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S
reKCaruAponrupuaasuHujl, rOMOIUIICPA3UHNUTI, TOMONMMUIICPUANHNIT UITN I[I/IOKCGHaHI/IJ'IN u

T. II.

[0082] Ecnu He yka3aHO MHOE, TEPMUH «3-9-UJIEHHBII reTepOLMKIOATKIIL) CaM 110 cede uin
B KOMOMHAIIMM C JPYTMMH TEPMHHAMH COOTBETCTBEHHO OTHOCHTCS K HACBHIIEHHOMN
LUKJIUYECKOHN TpyIINe, COCTosAMmEeN U3 3-9 aroMOB B KOJiblie, U3 KOTOPbIX 1, 2, 3 unu 4 atoma B
KOJIbIIE TMPENCTaBJISIFOT COOOM reTepoaroMbl, He3aBUCUMO BbiOpanHHble U3 O, S u N, a
OCTAaBLINECS aTOMBI MPECTABISIOT COOOH aTOMbI yIiieposa, TAe aToM a30Ta HeoOs3aTeIbHO
KBaTePHU3UPOBAH, U T'eTEPOATOMBI, MPENCTABISIONINE COOOH a30T U cepy, HeoOsI3aTeabHO
okucyiens! (T. €. NO u S(O)p, rne p paBusiercst | wian 2). OH BKJIFOUYAaET MOHOLUKIIMYECKUE U
OWIMKJIMYECKUe CUCTEMBbI, TIAe OWIMKINYecKass CHUCTeMa BKJIFOUAET CIHUPOKOJIBIIA,
KOHJIEHCHUPOBaHHbBIE KOJIbLIAa U KOJIbLIA, COflepakalliie MOCTUKOBYIO CBsI3b. bonee Toro, B ciaydae
«3-9-4IeHHOTO TeTEPOLMKIIOATKUIIA» TETePOaTOM MOXKET 3aHUMAaTh MOJIOKEHHE, B KOTOPOM
reTEPOLIMKIIOATKIII CBSI3aH C OCTAJIBHOM YaCThI0 MOJIEKYJIBL 3-9-UJIeHHbIN MeTePOLIMKIOATKIII
BKJItOUAeT 3-0-ufieHHbIH, 4-7-4JieHHbIN, 4-4JIEHHBIN, S-uJIeHHbIN, O-4UJIeHHbIN, 7-4JIEHHbBIN, 8-
YIEHHbIW W O-ujieHHBI  rerepolMkaoaikuil U T 0. Ilpumepsr  3-9-uneHHoro
reTepPOLMKIIOAJIKIIA BKJIIOYAIOT 03 OrpaHu4YeHHs] a3eTUAMHIUI, OKCETaHWJI, THUETAHWI,
MUPPOTUAVHWI, THUPA3OIUAUHWI, HMHIA30JUIUHIII, TETParuApOTHEHUN (B TOM 4YHUCIIE
TETPArHIPOTHEH-2-WJI U TETPArMAPOTHEH-3-WI U T. 1.), Terparuapodypanun (B TOM 4uCIe
TeTparuapodypan-2-wi U T 1.), TETPATHAPOMUPAHWI, NUINEPUAMHUI (B TOM dmcie 1-
TMUTIEPUIUHI, 2-TUNEPUAUHII U 3-MTUNEPUIUHII U T. 1.), NunepasuHwi (B ToM 4ucie 1-
NMUMEPAsHHIWI U 2-TUNEPa3uHII U T. A.), MOpGonuHmiI (B TOM uucie 3-mopdonuHui u 4-
MOPGONMHUI W T. 1.), AUOKCAHWI, JUTHAHWI, H30KCA30JUIAMHUJ, H30THA3OJUAWHMI, 1,2-
OKCA3WHMII, 1,2-Tuazunanmn, reKCaruApONUPUIA3HHII, TOMOTIUIIEPA3UHIIT WA

TOMONUINICPUAWHHAI U T. II.

[0083] Ecau He yka3aHO HHOE, TEPMHH «3-0-UJIEHHBIH FeTEPOLIMKIIOANIKIIT) CaM 1o cede Hitn
B KOMOWHAIIMM C JPYTMMH TEPMHUHAMH COOTBETCTBEHHO OTHOCUTCSI K HACBIIIEHHOU
LUKJINYECKOHN IPYIIe, COCTOALIEN U3 3-0 aTOMOB B KOJIbLIE, U3 KOTOPBIX 1, 2, 3 nnu 4 aroma B

KOJIbIIE MPENCTaBJSIFOT CcOOON rerepoarombl, He3aBucuMO BbiOpaHHble U3 O, S u N, a
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OCTAaBLINECS aTOMBI MPEACTABISIOT COOOH aTOMbI YIVIEPOAA, I[le aTOM a30Ta HeoOs3aTeIbHO
KBaTePHU3HPOBAH, U T'eT€POATOMbI, MPENCTABISAIONINE COOOH a30T U cepy, HeoOs3aTeabHO
okucyensl (T. €. NO u S(O)y, rne p paBusiercs | uian 2). OH BKJIFOUYaET MOHOLIMKIMYECKUE U
OMLMKJINYECKUEe CHUCTEMbI, [IAe OWIUKJINYecKas CUCTeMa BKJIIOYAeT CHHPOKOJIbLA,
KOHJIEHCUPOBAaHHbBIE KOJbLIA U KOJIbLIA, COAEpIKale MOCTUKOBYIO CBs3b. bonee Toro, B ciay4ae
«3-0-4JIEGHHOMY T€TepOLIUKIIOAJIKIITY» TeTepoaToM MOXKET 3aHMMaTh IMOJIOXKEHHE, B KOTOPOM
reTEPOLMKIIOATKIII CBSI3aH C OCTAJIbHOM YaCThIO MOJIEKYJIbL. 3-0-UJI€HHbIA MeTEPOLIMKIIOATKII
BKJItO4aeT  4-6-uJieHHbIM, S5-6-dJIeHHBIW, 4-4JeHHbIM, S-4JIeHHbIA W  O-UJIeHHBIN
TeTEPOLMKIOANKMT U T. M. Ilpumepsl 3-0-4J€HHOTO TE€TEPOLMKIIOANKNIA BKIFOUAIOT 0Oe3
OTpaHMYEHUs] a3€THIMHWI, OKCETAaHWI, THUETAaHUJ, MUPPOJUAUHUI, NUPA3OIUIUHUI,
UMHUIA30JUAUNHIII,  TETParuApoTHEHHS (B TOM  YHCIE€  TETPArHMAPOTHEH-2-WI U
TETPArHAPOTHEH-3-1JI U T. [1.), TeTparuapodypanui (B TOM 4ucie Terparuapodypan-2-ui u
T. 1.), TETPAruAPONIUPAHIIL, TUIIEPUANHUAI (B TOM 4YHUCIe |-MUNEPUANHWI, 2-TUIEPUINHIIT U
3-MUMEePUANHIII U T. [1.), TUNIEPA3UHIII (B TOM YHCie | -MUnepasuHI U 2-MUNePasuHmI U T. 11.),
MopdoarHnI (B ToM yrcie 3-MopdonmuHut u 4-MophOTUHNUI U T. 1.), AMOKCAHUI, TUTHAHUII,
U30KCA30JIUIUHN, U30THA3OIUAUHNIL, 1,2-okca3zuHul, 1,2-Tnazunumn,

rekCarunponmupuaasuHuil, rOMOMUIICPA3UHUI UJIH TOMOMMUIICPUAUHWII U T. I1.

[0084] Ecnm e ykazaHo uHoe, TepMUHBI «Cs.loapoMaruueckoe kosublo» U «Ce-10apuim»
NPUMEHSIOT B3auMoO3aMeHsieMo, U TepMUH «Ce-10apoMarnueckoe Koibioy uimu «Ce.1oaprny
OTHOCUTCSI K LMUKJIMYECKOM YIIEBOAOPOAHON TpyIIe, IPU 5TOM OHA XapaKTepU3yeTCs
CONPSIKEHHOW T-3JIGKTPOHHOM CUCTEeMOM, cocrtosiieid u3 6-10 aromMoB yriepona, KoTopas
MOXET OBITH MOHOLIMKJINYECKOM, KOHJICHCUPOBaHHOMN OMLIMKITYECKON WN
KOHJAEHCUPOBAHHON  TPULIMKJIWYECKOW CHUCTEMON, TA€ KaXkA0oe€ KOJbLO  SIBJISETCA
apomarnyeckuM. OH MOXeT ObITb OTHOBAJIEHTHBIM, IBYXBaJIEHTHBIM WJIH MHOTOBAJICHTHBIM, U
Cs-10apun Brmodaer Ce.9-, Co-, Cio- u Csapunbnyto rpynny u T. . [Ipumepsr Cs.ioapmia

BKJIFOUAIOT Oe3 orpannueHus penmn, Hadgtuia (B Tom uucne 1-vadtun u 2-HagTun u T. 1.).

[0085] Ecnm He yka3aHO WHOE, B HACTOSINEM H300pPETeHWH TEPMHHBI «5-12-ujeHHOE
reTepoapoMaruieckoe KONbLO» M «5-12-4jIeHHBIH TeTepOapuUil» MOXKHO INPUMEHSTH

B3aUMO3aMEHSIEMO, U TEPMHUH «5-12-4JIeHHBIN reTepoapuil» OTHOCUTCS K KOJIbLLY, COCTOSILIIEMY
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13 5-12 aTOMOB B KOJIbLE U XAPAKTEPU3YIOIIEMYCsl CONPSKEHHON T-3JIEKTPOHHOU CUCTEMOM,
rae 1, 2, 3 unm 4 atomMa B KOJIbLIE MPEACTABIISIOT COOOM reTepoaToMbl, HE3aBUCUMO BBIOPAHHBIE
u3 O, S u N, a gpyrue aToMbl MPENCTABISIOT COOO aroOMbI yriepona. JTO MOXKET ObITh
MOHOLIMKJINYECKas,  KOHAEHCHPOBAHHAs  OMUMKINYECKass WIM  KOHJIEHCHPOBAHHAsS
TPULMKINYECKAass CHCTEMA, INe KaKAOE KOJNBLO SBIAECTCA apOMaTHYeCKUM. ATOMBI a30Ta
HeoOsI3aTeIbHO KBAaTEPHU3UPOBAHBI M T'€TEPOATOMBI, MPENCTABISIOLINE COOOM a30T U cepy,
HeoOs3arenbHO okucieHbl (T. €. NO u S(O)p, roe p paBusiercst 1 wim 2). 5-12-uneHHbIH
reTepoapmil MOXKET OBITh CBSI3aH C OCTAJBHON YaCTBIO MOJIEKYJIbI TIOCPEIACTBOM I€TepoaTroMa
WUJIM aToMa yrepoaa. S5-12-uneHHbId retepoapui BKIoUaeT S-10-uneHHsblil, S-9-uneHHsbli, S-
8-uJieHHbIN, S5-7-4JIeHHbINH, 5-O6-4JICHHBIM, S-4UJ€HHBIH W O-UJICHHBIM TeTepoapuia U T. I
[Tpumeps! 5-12-41eHHOTO reTepoapuiia BKIOYAKT 03 OrpaHUueHHs TUPPOITII (B TOM YHCIIE
N-nupponui, 2-UppOHI U 3-MUPPONUT U T. 1), MHPA3OIHT (B TOM YHCIIE 2-MUPA3OJIIIT U 3-
MUPPOJIUT U T. A.), IMAAA30IUI (B TOM yuciie N-IMUA30IIII, 2-IMHIA30III, 4-UMHIA30JIHIT
U 5-UMUA30IMT U T. A.), OKCA30JIUI (B TOM YHCIIE 2-0OKCA30JIMII, 4-OKCA30JIMII M S-OKCA30JIUI U
T. A.), Tpuazomun (B Tom uucie 1H-1,23-tpuaszomun, 2H-1,2 3-tpuazonun, 1H-1,24-
Tpuazonuia u 4H-1, 2,4-Tpuasonui U T. 1.), TeTPA30JUI, H30KCAa30JmI (3-U30KCa30m, 4-
M30KCA30JIUI U S5-U30KCA30JIUI U T. [1.), THA30JIMI (B TOM 4HCIe 2-THA30IMI, 4-THa30IuI U S-
THA30JWI U T. 1.), Gypanui (B ToM uucie 2-¢pypaHun u 3-QpypaHui U T. 11.), THEHU (B TOM
YyuCiIe 2-TUeHWT M 3-THEHWJ U T. 1), NUPUAWI (B TOM YHCIe 2-NUPUANI, 3-MUPUANT U 4-
OUPUAMI W T JA.), THPA3UHII, NUPUMUAMHII (B TOM YHCJIEe 2-MUPUMUAMHHIT U 4-
NUPUMHUIMHWI U T. A.), O€H30THAa30 1 (B TOM 4ucie S5S-0€H30THA30MWI U T. 1.), MyPUHUI,
OeH3UMHUIA30THI (B TOM YHCe 2-0eH3UMHUA30IMII U T. 11.), OEH30KCA30IHI, UHAOMI (B TOM
qHcie S-MHAONMI W T. J.), U30XUHOJUHWI (B TOM 4HCle |-M30XMHONMHHI U T. 1.) H S-
W30XUHOJIMHIII U T. 1.), XHHOKCAJIMHIII (B TOM YHCJIE 2-XHHOKCATUHII U S-XUHOKCAJIHMHWI U

T. J1.) WM XHHOJUHUI (B TOM YHCIIE 3-XHHOJIUHIII ¥ 6-XUHOJIUHWI U T. 11.).

[0086] Ecnm He yka3aHO WHOE, B HACTOSIIEM W300pPETEeHUM TEPMHUHBI «S-O6-UJICHHOE
reTepoapoMarudeckoe KONBLO» M «5-6-4JIEHHBIM TIeTepoapui» MOXKHO MNPUMEHSTH
B3aUMO3aMEHSIEMO, TEPMHUH «5-6-4JIEHHBIH reTepoapwi» OTHOCUTCSI K MOHOLIMKIMYECKOU

rpymmne, COCTOosALENd U3 5-6 arOMOB B KOJNbLE M XapaKTEPU3YHOLIEHUCS CONPSDKEHHOW T-
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3JIEKTPOHHOMN crcTeMoi, re 1, 2, 3 wiu 4 aroma B KOJIbLIE TIPEACTABIISIIOT COOOM IeTepOoaroMsl,
He3aBucuMO BbiOpaHHble U3 O, S u N, a Apyrue aroMbl IPEACTaBIAIOT COOOH aTOMBI yIIIEpOra.
ATOMBI a30Ta HEOOsI3aTeNbHO KBATEPHU3UPOBAHBI M T€TEPOATOMBI, NMPEACTABIAIOINNE COOOH
a30T u cepy, HeoOs3arenpHO okucieHsl (T. €. NO u S(O)p, tne p pasnsiercst 1 wim 2). 5-6-
YICHHBIH IeTepoapuil MOXET ObITh CBSI3aH C OCTAJBHON HYacThbIO MOJEKYJbI ITOCPEICTBOM
rerepoaroMa WM aroMa yriepoaa. S-6-uJIeHHBbIH TeTepoapuil BKJIIOYAET S-yJieHHbIH U 6-
YIEeHHBIH TeTepoapwyi W T . Ilpumepsl 5-0-d4jieHHOrO rerepoapuia BKIIOYAOT 0e3
OrpaHUYEHUs] MUPPOIHUI (B TOM 4YuciIe N-MUPPOII, 2-MUPPOIHI U 3-MUPPOIMI U T. I.),
UPA30JIIT (B TOM YHCIE 2-MUPA3OIMIT U 3-TUPPOJIHI U T. A.), UMUAA30IWI (B TOM YHcie N-
UMUIA30JIIIT, 2-UMHUIA30JIA, 4-UMUAA30JIIIT M S-UMUAA30JIIT U T. 11. ), OKCA30JIUJI (B TOM YHUCITE
2-okca3oami, 4-OKCa30mil M S5-OKCa3oNuia U T 74.), Tpuazonmua (B Tom umcie 1H-1,23-
tpuasonwi, 2H-1,2 3-tpuasomun, 1H-1,24-tpuasonun u 4H-1,2 4-tpuazonun u T 1),
TETPA30JIIIL, H30KCA3OJII (3-H30KCa30IHIT, 4-M30KCA30JIMIT U S-M30KCA30JIHII U T. 1. ), TUA3OJHIT
(B TOM 9HCIIe 2-THA30THII, 4-THA30JIUI U S-THA30IWIT U T. 11.), GypaHui (B TOM duciie 2-QypaHut
U 3-pypaHun U T. 1.), THEHWI (B TOM 4HCJe 2-THEHW U 3-TUEHWI U T. A.), TUPUAWI (B TOM
qucie 2-MUpUAWI, 3-MUPUANI U 4-TIUPUIAWI U T. A.), TUPA3UHWI WIN TUPUMUIUHUI (B TOM

qycie 2-NMUPUMUANHUT U 4-TUPUMUIUHUI U T. 11.).

[0087] Ecnam He yka3aHO HWHOE, B HACTOSILIEM H300PETEHUH TEPMHUHBI «S-O-uJeHHOE
reTepoapoMaruueckoe KOJNBLO» U «5-0-4JIEHHBIH TeTepoapuil» MOXKHO IPUMEHSTH
B3aMMO3aMEHSIEMO, TEPMHUH «5-O-UJIEHHBIN TreTepoapuw» OTHOCUTCS K MOHOLIMKJIMYECKOU
rpynne, COCTosIed u3 5-0 aroOMOB B KOJNbLE M XAPaKTEPU3YIOLIENHCsS CONPSKEHHOW Ti-
3JIEKTPOHHOM crcTeMoit, re 1, 2, 3 wiu 4 aTroMa B KOJIbLIE MPEACTABIISIOT COOOM IreTepOaroMBbl,
He3aBucHMO BbiOpanHbIe U3 O, S u N, a Apyrre aToMbl MPEACTABISIIOT COOOH aTOMBI YIJIEpOsa.
ATOMBI a30Ta HEOOsI3aTeNbHO KBATEPHU3HUPOBAHBI M TE€TEPOATOMBI, NMPEACTABISIIOINE COOOH
a30T u cepy, HeodszaTenpHO okucieHsl (T. €. NO u S(O)p, rae p paBusiercs 1 mmm 2). 5-10-
YIEHHBIH T€TePOapPHJI MOXKET OBITh CBSA3aH C OCTAJbHOW YacCTbIO MOJIEKYJBI MOCPENCTBOM
rerepoaromMa WM aroma ymiepona. S5-10-uneHHbI reTepoapuil BKJIKOYAET S-4JIeHHBIH, 6-
YJICHHBIN, 7-4JI€HHbIN, 8-4JIeHHbIN, 9-usieHHbIN 1 10-uneHHbi rerepoapun u T. 1. [Ipumepst 5-

10-4yieHHOTO reTepoapuiia BKIIIOYAIOT Oe3 OrpaHUYeHUs TUPPOITIIT (B TOM YUCiie N-TTHPPOJIHIL,
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2-nuppOIMI U 3-MIUPPOIUI U T. [.), THPA3OIHI (B TOM YHCIE 2-TIMPA3OII U 3-MUPPOIUAT U
T. A.), UMUAa30am1 (B TOM 4uciae N-UMUA30JWJ, 2-UMUAA30IL, 4-UMUAOA30JuI H S-
UMHA30JIMI U T. JI.), OKCA30JIUJI (B TOM 4HUCIE 2-OKCAa30JIMJI, 4-OKCA30JIMI U S-OKCa30IuI U
T. A.), Tpuazonun (B Tom wuucie 1H-1,23-rpuazomun, 2H-1,23-tpuazonun, 1H-1,24-
Tpuazonmua u 4H-1,2,4-Tpuazonua U T. 1.), TETPA3OJIMJI, M30KCa30ami (3-U30KCa30dm, 4-
WU30KCA30JIAI U 5S-M30KCA30JIMIT U T. [.), THA30JIHII (B TOM YHCIe 2-THA30JIMI, 4-THA30IUI U 5-
THA30JWI U T. 1.), pypanuia (B ToM uucie 2-¢pypaHun u 3-QpypaHui U T. 11.), THSHU (B TOM
qrcie 2-THEeHWJ U 3-TUeHWJ U T. 1.), MTUPUAI (B TOM YHUCHE 2-TIUPUIWI, 3-TIHPUIWT U 4-
OUPUAMI U T [A.), MTHPA3HUHWI WIA NHPUMHUAUHUI (B TOM YHCIE 2-MUPUMUAMHAI U 4-

MUPUMHUIAHIII U T. 11.).

[0088] Ecnu He ykazaHo uHOE, Cpn+m I Cp-cp+m BKIIOYAIOT JIFOOOH N3 KOHKPETHBIX CITy4acB
OT n 10 n+m aroMoB yrieponaa, Harmpumep, Ci.12 Britodaer Ci, Ca, Cs, Cy4, Cs, Cs, C7, Cg, Co,
Cio, Ci1 1 Cy2, m mo00ii MuanasoH B mpejenax oT n 10 n+m Takke BKIroueH, Hanpumep Ci.12
BKitodaet Ci.3, Ci, Cio9, Cso, C3.9, Cs.12, Co9, Co-12 11 Co.12 11 T. 1. ITogoOHBIM 0Opazom ot n-
YICHHBIA 10 N+M-4WICHHbIH O3HAYAET, YTO YKCJIO aTOMOB B KOJIbIIE COCTABJSET OT N 10 n+m.
Hanpumep, 3-12-usieHHOE KOJBLIO BKJIKOYAET 3-4JIEHHOE KOJbLO, 4-4JI€HHOE KOJbLO, S-
YJIEHHOE KOJIBIO, O-4JIEGHHOE KOJIbLIO, 7-YJI€HHOE KOJbLO, 8-4JIGHHOE KOJIbLO, 9-ujieHHOe
KoybLO, 10-usieHHOE KOJb110, 11-ujleHHOE KOJbLO U 12-4IeHHOE KOJIBIO, U K000 qUaIa3oH B
npeznensax or n Ao n+m Takxke BkiIoueH. Hanpumep, 3-12-uneHHOe KOJIBLO BKIHOUaeT 3-6-
YJIGHHOE KOJBIIO, 3-9-ujleHHOE KOJbLIO, S5-0-4jleHHOE KOJbLIO, S5-7-dlieHHOe Kojblo, S5-10-

YJIEHHOE KOJIbLIO, 6-7-4JIeHHOE KOJIBIO, 6-8-4JIeHHOE KOJIbII0 U 6-10-4eHHOe KONBIO U T. II.

[0089] TepmuH «yxopsmias Tpynma» OTHOCHTCSA K (PYHKLHMOHAJBHOH TPYNIE HIIH aToOMY,
KOTOpBIE MOTYT OBITh 3aMELICHbI APYroil (YHKIMOHAJIBLHOW TPYMIION HJIK aTOMOM MyTeM
peaknuuM 3aMeleHHs, TakOW Kak peakuus 3amemieHuss no adduuaHOCTH. Hampumep,
WITFOCTPATUBHBIC YXOMSIIUE IPYIIIBI BKIIOYAOT TPUPTOPMETaHCYIb(OHAT; XJI0p, OpOM U KO,
Cyib(hOHATHYIO TPYIITY, TAKYIO KaK METaHCyJIb(oHAT, To3WiaT, napa-opoMOeH30Cynb(oHaT,

napa-ToNyosCyIb(OHAT U T. A.; ALUIOKCH, TAKOH KaK alleTOKCH, TPU(PTOPALIETOKCH U T. 1.

[0090] TepMmuH «3aImuTHAs TPyMNNa» BKIOYAET 0€3 OrpaHUYCHHS «3ALIUTHYIO TPYIITY IS
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AMHUHOTPYMIBLY, «3ALIUTHYIO TPYMIy U TUAPOKCHIA» WIN «3AIIUTHYK TPYIY IS
MepKanTorpynmnely. TepMHUH «3alUTHAS IPYIIA Ui aMUHOTPYTIBDY OTHOCUTCS K 3aLUTHOM
rpyIme, NOAXOAAILIeH A MPeJOTBPALeHUs] TOOOUHBIX peakLuil, MPOUCXOMAINX MIPU aTOMe
a30Ta aMUHOTPyIIbL. MIUTIOCTpaTHBHBIE 3aIIUTHBIE TPYIIIbI JIsI AMUHOTPYIIIBI BKIIOYAOT Oe3
orpaHu4eHus1 (OPMUIT; AUy, TAKOH KaK aJIKAHOMJ (HAampuMep, aleTHI, TPUXJIOPALETHIT HIIH
TpudTOopaneTns),  ankOKCUKapOOHWJ, TakoH kak  Tper-Oyrokcukapbonmn  (Boc);
apUIMETOKCUKApOOHWT, TaKOU KaK OeH3UIOKCUKapOOHII (Cbz) " 9-
dbayopenunmeTokcukapbonmi (Fmoc); apunmerwnn, Takoit kak 6enswn (Bn), Tpudenunmeru
(Tr), 1,1-Ouc-(4'-meTokcudpeHnT)METIIT, CUIII, Takol kak Tpumetrmicmimwt (TMS) u Tper-
Ooyrunmumernncwmn (TBS) u T . TepMuH «3amuTHas rpynma Uil TUAPOKCUTPYIIITBD
OTHOCHUTCSl K 3aIIUTHOW TPYIIe, MOAXOMALISH Al MPEeAyNpeXKIeHus] MOOOYHBIX peakUuil ¢
y4acTHeM T'HApOKcHia. MIITFoCTpaTuBHbIE 3aIUTHBIE TPYIIBI U THAPOKCHIIA BKIIIOYAIOT 03
OTpaHUYEHUs] aJKWJI, TaKOM KaK METWJ, 3TUJ U TPET-OyTHJI, aluj, TaKOH Kak aJKaHOWJI
(HampuMep, aLeTHi); apuIIMeTHII, Takol kak Oensun (Bn), mapa-merokcubensun (PMB), 9-
bayopenmnmvermn (Fm) u  gudpenuwnmerun (6ewsrugpun, DPM), cummwn, Takod Kak

tpumetwicuana (TMS) u tper-Oyrunnumeruncunun (TBS) ut. o

[0091] CoenuHeHus: MO HACTOSIIEMY HM300PETEHHIO MOTYT OBbITh MOJYYEHbI MOCPENACTBOM
Pa3IMYHBIX CIOCOOOB CHHTE3a, XOPOLIO M3BECTHBIX CHELMAJNCTaM B JaHHOW OOJacTH
TEXHUKU, B TOM qUucje MmocCpeEaACTBOM KOHKPETHBIX BapHAHTOB OCYyHIECTBJICHUA,
NEPECUNCICHHBIX HUXKE, BAPUAHTOB OCYIICCTBJICHUA, O6paSOBaHHbIX MyTEM HUX O6"be,Z[I/IHeHI/I$I C
APYIUMH CHOCO6aMI/I XUMHUYECKOI0 CHUHTE3a, MW OKBUBAJICHTHBIX aJIBTEPHATHUB, XOPOLIO
HU3BECTHBIX CIENUAJIMCTAM B I[aHHOfI O6.]'IaCTI/I, Ipru 5TOM MPEANOUTUTENIBHBIC BapHAHTbI
peamu3aly  BKJIOYAIOT O€3 OrpaHWuYeHHs] BapUaHThl OCYIIECTBICHUS HACTOSIIErO

n300peTeHusl.

[0092] TIpumeHsieMble B HACTOSIIEM U300PETEHUM PACTBOPUTENH SIBJISTFOTCS KOMMEPYECKHU

JNOCTY ITHBIMHU.

[0093] CoenmHEeHHs 1O HACTOSIIEMY M300PETEHUI0 HA3bIBAIOT B COOTBETCTBHH C

TPpaAUIIUOHHBIMU TNPUHOUIIAMU HOMCHKJIATYPbl B I[aHHOfI 00IaCTH TEXHHUKH WA C
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npuMeHeHneM nporpammHoro obecrieueHus ChemDraw®, a s KOMMeEpYeCKH AOCTYITHBIX

COEMHEHUI IPUMEHSIOT Ha3BaHHs COINIACHO KAaTaJIOTy MOCTaBLIMKA.
[0094] KpaTtkoe onucanue rpadpuyecKux MaTepHaJjon

[0095] Ha ¢urype 1 nokazaHo BiausiHue coenrHeHus1 14 Ha pocT 0ObemMa OMyXOJu B MOIEIH
paka TIpeAcTaTeNbHONW  JkeJe3bl 4YeJOBeKa, IIOJy4YeHHOW Ha OCHOBE  IOIKOXKHOM

KCEHOTpaHCIUTaHTaTHOM omyxonu u3 kjeTok VCaP y mbreit CB17 SCID.

[0096] Ha ¢urype 2 moka3aHO BIMsSHHE COEAMHEHUs 14 Ha Bec Tena Uil MOIENH paka
NpeACTaTebHOM  JKeNle3bl  4YeJOBeKa,  MOJYYeHHOM  Ha  OCHOBE  IIOIKOXHOM

KCEHOTpaHCIUTaHTaTHOM omyxonu u3 kjaeTok VCaP y merieit CB17 SCID.
[0097] IloapoOHOe onHcaHHe BAPHAHTOB OCYILeCTBJICHHS

[0098] Hacrosimee wu3oOpeTeHne omucaHo Oosnee TOAPOOHO € TIOMOINBIO BapHAHTOB
OCYINECTBJIEHHUS] HIKE, HO 3TO HE O3HAYAET, YTO CYLIECTBYIOT KaKue-Iu00 MPOTHBOpEUAINe
OTpaHHYEHUs] B OTHOIIEHWH Hacrosimero uszobpereHun. Hacrosimee mnzobpereHue ObLIO
OIIUCaHO HOI[pO6HO B JaHHOM OOKYMCHTEC, IT'I€ €ro KOHKPCTHBIC BapHUaHTBI OCYLICCTBJICHUA
TaK)Ke PACKPBITHI, M CIIELUAIUCTAM B JaHHOW OONACTH TEXHUKU OyIeT O4EBUIHO, YTO MOXKHO
OCYINECTBJIATh PA3JIMYHble MOAU(HUKALMKA W YJIyYLIEHUs IO OTHOIIEHWI) K BapHaHTaM
OCYIIECTBIIEHUS] HACTOSIIEro H300peTeHus 0e3 OTCTYIUIEHHST OT CYUIHOCTH U o0bema

HACTOSILIETrO H300pETEHMS.
[0099] IloayyeHue MPOMeKYTOUHBIX COeTUHEHHUI

[0100] IIpumep BapuanTa ocyuiecTBieHus 1. [Tonyuenue npomesxyTouHoro coenunenus I-1

Br Br
N=
HN \Q\N
-
(o] 1 [0}

[0101] S5-Bpowm-3,3-mgumermn-1H-unnon-2-ou (3,50 r, 14,60 MMoJb) U TpeT-OyTOKCHUI KaJUs

(2,46, 21,90 mmonp) pacTtBOpstin B auMeTwicyibpokcune (50 M) mpu  KOMHAaTHOH
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temneparype. Ilocie mepememnBaHus CMecH U OOECIIEUEHUs OCYLIECTBIEHHS PEaKLUH B
TeueHue 30 MUHYT K PEaKLIMOHHOMY PacTBOPY 100aBisnu 2-xjiop-4-propoensonutpun (2,72 1
17,50 MMonp) U peakiMoHHBIN pacTBop nepemewmusanu npu 20°C B tedenue 20 ugacoB. K
peakuuoHHO cucreme nodasisiu Boay (100 mu) u stunanerar (50 min), opraHuueckyro ¢asy
OTAEJSUTA ¥ BOAHYIO (pasy SKCTparupoBaiu sTrnaneratoM (50 mu x 2). Opranuueckue dhasbi
OOBEOMHSIN, TPOMBIBAJIM HACHIIIEHHBIM COJIEBbIM pacTBopoM (10 Mi1), BBICYLIMBAIH C
NIOMOILIBEO O€3BOIHOTO Cyibdara HaTpus U GUIBTPoBaTH. PUIBTPAT KOHLEHTPUPOBAIU TPU
MOHM)KEHHOM JaBJIEHHH M OCTaTOK OYHIIAJIA MOCPEICTBOM XpoMarorpadguu Ha CUIIMKaresne C

MOJYy4YE€HUEM TPOMEKYTOUHOrO coennHeHus I-1.
[0102] LC-MS (ESI) [M+H]" 375,1;

[0103] 'H SIMP (400 MI'y, DMSO-ds) & 8,18 (d, J=8,4 ', 1H), 7,96 (d, J= 1,9 'y, 1H),
7,76 (d,J=2,0 Ty, 1H), 7,70 (dd, J=8,4, 1,9 T'w, 1H), 7,44 (dd, J = 8,4, 2,1 Ty, 1H), 6,93 (d,
J=8,4Twn, 1H), 1,42 (s, 6H).

[0104] IIpumep BapuanTa ocyuiecTBieHus 2. [lonydyeHue mpomexyTouHoro coeanHenus [-2

X
B-g
—_— —
N cl N_—Q*N
[¢] Cl (o]
-1 1-2

[0105] TIlpu komHaTHO# Temmepatype npomexytodnoe coenunenue I-1 (1,00 r;, 2,67 mmonb),
Ouc(muHaKoIaTo)IUdOp (1,08 1, 4,01 Mmmob), [1,1'-
ouc(nudpenunpochuno)deppouet|auxiopnamnanuii(1l) (195 mr, 0,27 MMOJIB) U aLleTaT KaJHsI
(785 mr; 8,01 Mmmonp) pacTBOpstd B guokcaHe (40 mi1), TPYOKABI TMPOBOAMIIN 3aMEHY
arMocdepbl B pEaKIIHOHHOM PaCcTBOPE Ha a30T U 3areM HarpeBaiu 10 90°C u nepeMernnBaim
B T€UCHHE JIBYX 4acOB. PEaKIMOHHBII pacTBOP BBHIMAPUBAJIH NPU MOHIKEHHOM JAaBJICHUH, U
OCTaTOK OTIEJSUTH, U OYMIIAIN TTOCPEACTBOM XpoMaTorpapuu Ha CHIIMKaresie ¢ MOJydYeHUueM

MIPOMEKYTOYHOIO coenunenust I-2.

[0106] LC-MS (ESI) [M+H]" 423,3.



WO 2021/129653 PCT/CN2020/138572
34

[0107] Ilpumep BapuaHTa ocyuiecTBieHus 3. [lonyueHne npomMeskyTOuHOro coennHenus 1-3

HN
OH
1-3

[0108] TIlIpu 25°C 3-rumpokcumermi-N-Boc-azeruaun (1,00 1, 5,34 MMOb) pacTBOPSIIH B
CMECH XJIOPUCTOBOIOpOAHas kucjoTa/muokcan (10 mut) U obecrneyuBaid OCYLIECTBICHHE
peakuuMu IpU KOMHATHOM TeMIleparype B TeueHue S 4acoB. PeakIMOHHBI pacTBOp
BbIMIAPUBAIM TPU TMOHIKEHHOM JaBJIEHUM C T[IOJyY€HHEM HEOYMINEHHOIO MPOAYKTa,
IIPOMEKYTOYHOIO COoefuHeHus: -3, W 3aTeM HEOUYHIIEHHBI MNPOAYKT NPUMEHSIN

HETIOCPEACTBEHHO /IS CIIENYIOINEeH peakuuu 0e3 OYUCTKH.

[0109] IIpumep BapuanTa ocyuiecTBieHus 4. [lonyueHne npomMexyToOuHOro coenuHenus [-4

Br.
. o]
OH N
\X/OH

-3 14

[0110] TIIpm 25°C mpomexyrouHoe coequHenue I1-3 (800,00 mr) pactBopsiu B
numeTticynbdokcuae (20 mir), 3aTeM MocieaoBaTeNbHO 100aBsn kapboHar kamus (2,21 T,
16,02 mmouns), napa-6pomiion6enson (1,81 1, 6,41 mmoib), L-iponun (123,19 mr, 1,07 Mmoib)
u vogun menu (203,78 mr; 1,07 mmonb). PeakipionHbiii pactBop nepemernrBainu mpu 90°C B
TeueHue 16 4acoB B 3aUTHOI atMocdepe asora. [Tocie oxnakaeHus: peakLiMOHHOTO pacTBOpa
10 KOMHATHOW TeMIlepaTypbl pPEaKLHOHHBbIA pacTBop apobaemsuin kK Bome (50 mu) wm
sKcTparupoBain stunaneratoM (50 mi x 3). Opranudeckue (asbl OObEAMHSIIH, MTPOMBIBAIH
HACBIIIEHHBIM COJIEBBIM PacTBOPoM (50 MiT), BRICYIIMBAJIH C TOMOIIBIO OE3BOAHOTO Cyibdara
HaTpusi, (UIBTPOBANM M  BBICYUIMBAIM B  LEHTPOOEXKHOH cyummike. Duisrpar
KOHLIEHTPUPOBAJN MPH MOHMKEHHOM JIABJICHUH C TIOJIYYEHHEM OCTaTKa U OCTATOK OYMIIANIN
MOCPENCTBOM XpoMarorpadguu Ha CHITUKarese ¢ moy4eHHeM IPOMEKYTOYHOTO COeNHEHHs 1-

4,
[0111] LC-MS (ESI) [M+H]": 242,0.

[0112] Ilpumep BapuaHTa ocyuiecTBieHus 5. Ilonyuenue npomekyTouHOro coequenus I-5
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[0113] Oxcammnxnopun (420,11 mr, 3,31 mmonb) pactBopsuin B puxyiopmerane (10 mut) u
cMech oxnaxganu 10 -60°C, wmenmnenHo npobaemsuim  aumerwicynbdokcun (532,07 wmr,
6,81 MMOJIb) U peakIMOHHBII pacTBOp nepememuBanu npu -60°C B Teuenue 0,5 yaca. 3arem
no0aBJsUIM  PAacTBOP TMPOMEKyToduHOro coemuuenuss [-4 (500,00 mr; 2,07 MMonb) B
nuxjopmetane (5 mu). [Tocie nepememinBaHus peakKLIMOHHOTO pacTBopa npu -60°C B TeueHme
1l vaca pobGasmsmm  TpuwdsTwiaamuH (1,051, 10,35 MMONb) W pEakUMOHHBIA  PaCTBOP
nonojgHuTeNbHO nepememmBann mpu -60°C B Tteuenue 0,5 yaca. [locne mnoBbieHUs
TEMIeparypbl PEaKHOHHOTO PAacTBOPAa OO KOMHATHOH TeMIleparypbl M NEPEeMELINBAHUS B
teueHue 0,5 yaca noOaBmsmm Boxmy (20 mur), 3areM SKCTParupoBalid  JIHXJOPMETAHOM
(20 M x 3). Oprannueckue (a3pl OOBENUHSIIM, MPOMBIBAIH HACBHIIIEHHBIM COJIEBBIM
pacTBopoM (20 MIT), BBICYLIMBAJIN C ITOMOIIBI0 OE3BOIHOTO Cynb(aTa HATPUst U (PUIBTPOBAIIH.
@unbTpaT KOHLEHTPUPOBAJIN MTPH MOHIKEHHOM JIaBJICHUH C MOJYYEHUEM OCTaTKa U OCTaTOK
OYMIIANU TOCPEACTBOM Xpomarorpaduu Ha CHJIMKAresie C MOJy4eHHEM IPOMEKYTOYHOIO

coenunenus I-5.
[0114] LC-MS (ESI) [M+H]": 240,0.

[0115] IIpumep BapuanTa ocyuiecTBieHus 6. [TonyueHne npomMexyTouHOro coenunenus [-6

B
N oc

i v i Boc

I-5 1-6

[0116] IIpu 25°C mpomexxytouHoe coequneHue 1-5 (200,00 mr, 0,83 MMOJIB) pacTBOPSUTH B
nuxjopmerane (10 M), mocienoBarenbHO AoOaBmsin  1-Boc-mumnepasun (232,72 wr,
1,25 mmonb), TpuanerokcuOopruapua Harpus (353,09 mr, 1,67 MMONb) U YKCYCHYIO KHCIIOTY
(5,00 mr; 0,083 MMONB) M pEAKUUOHHBIH pPACTBOP TMEPEMELINBAIN IPH KOMHATHON
temrieparype B TedeHue 16 wacoB. K peakmuonHoit cucreme nobasmsumm Boxmy (10 mun) u

PEAKIMOHHYI0 CHUCTeMY 3KcTparupoBanu puxjopmeraHoM (10 mux 3). Opranudeckue ¢aspl
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OOBEAMHANYN, TPOMBIBAJIM HACHIIIEHHBIM CONEBbIM pacTBopoM (10 mir), BBICYLIMBaIH C
NIOMOIIBIO O€3BOAHOTO Cyibdara HaTpus U GuIbTpoBain. PUIbTPaT KOHLEHTPUPOBAIN IPU
MOHI)KEHHOM  JIaBJIEHUHU C TIOJYYEHUEM OCTarka M OCTAaTOK O4YUIIAIN IOCPEACTBOM

Xpomarorpadguu Ha CHIIMKArese ¢ MoJy4eHHeM IPOMEKYTOUHOTO coeauHeHus 1-6.
[0117] LC-MS (ESI) [M+H]": 410,2.
[0118] IIpumep BapuanTa ocyuiecTBieHus 7. [lonyuenue npomMexyTouHOro coenuuenus -7

(o] f‘\l\
O‘IB NO’i Cl
o 12 N
.Boc
N N
0D =<0

B
P
1-6 -7 \j\/N\)

[0119] IIpomexyrouHoe coequaerwue 1-6 (200,00 mr, 0,48 MMOJIB) pACTBOPSIIH B CMELIAHHOM
pactBope nuokcan/Boma (8 mur/2 mut), 3aTeM MOCIENOBaTeNIbHO NOOABISIN KapOOHAT KaJusi
(194,93 mr, 1,41 mmonb), mpomexxyTouHoe coenuHerue [-2 (239,52 mr; 0,56 mmonb) u [1,1'-
ouc(nupenunpocduno)dpeppoues|auxaopnamnaanii(Il) (68,78 wmr, 0,094 MmoTIB).
Peaxirionsblii pactop nepemernnsany npu 80°C B TeueHune 16 4acoB B 3aIUTHOI atMochepe
asora. PeakIMOHHBIA PacTBOP OXJAXIAIW A0 KOMHATHOH TeMIepaTryphl, NOOABISUI BOLY
(10 M) m skctparupoBanu tuiauneraroM (10 mu x 3). Opranundeckue (aspl 0ObenUHSIN,
NPOMBIBAJIM HACBIIIEHHBIM COJIEBbIM pacTBOpoM (10 mut), BBICYUIMBAIUM C TOMOLIBO
Oe3BomHOro cynabpara Harpusi U QuibTpoBasu. @PuUIbTpar KOHLEHTPUPOBAIU TIPHU
NOHM)KEHHOM JIaBJICHUH C TIOJIyY€HHEM OCTaTKa W OCTarOK OYMINAIN TOCPEICTBOM

xpoMarorpadguu Ha CUJTHKArese ¢ OJy4eHHeM MPOMEKYTOYHOTO coenuHeHus [-7.
[0120] LC-MS (ESI) [M+H]": 6264.

[0121] IIpumep BapuanTa ocyuiecTBieHus 8. [lonyueHne npomMekyToOuHOro coennHenus -8
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[0122] TIIpomexxyrouHoe coenunenune 1-7 (200,00 mr, 0,32 MMOJIb) pPAcTBOpPSUIA B
nuxjiopmetane (4 mi), 3aTeM 100aBISIH TPUPTOPYKCYCHYIO KUCTIOTY (2 MIT) U peakMOHHbIH
pPacTBOp MEepEMELIMBAIA MPU KOMHATHOM TeMIlepaType B TedeHHe 3 4acoB. PeaklnmOHHBIN
PacTBOP KOHLIEHTPHUPOBAJIM MPU MOHMKEHHOM JIABJICHUH C TIOJYYEHHEM OCTaTKa U OCTaTOK
OYMINAJIM TOCPEICTBOM XpoMarorpaduul Ha CHIIMKArejie ¢ MOJlyYeHUEM MPOMEKYTOYHOTO

coequHenus 1-8.
[0123] LC-MS (ESI) [M+H]™: 526,3.

[0124] IIpumep BapuanTa ocyuiecTBieHus 9. Ilonyuenue npomMekyTouHOro coequHenus 1-9

[0125] Twunpoxnopun 3-amuHONUNIEpUANH-2,6-11oHa (991 mr, 6,02 MMOJIb) U aLieTaT HaTpUs
(988 mr; 12,04 mmonb) nmobaBisin k- pactBopy 4-¢propdranesoro anrmmpuma (1,0 T
6,02 mmonb) B ykcycHOH kuciore (10 mu) mpu komHarHO# Temmeparype. ObecneunBanu
OCYIIECTBJICHHE pEeaKIuu B peakuuoHHoW cmecu npu 120°C B TeueHue 16 gacos.
Peak1iMOHHBIN pacTBOp OXJaXJadu OO KOMHATHONW TeMIeparypbl U KOHLEHTPUPOBAIU NpPU
NOHI)KEHHOM  JIaBJIGHWHM C  yJaJeHWeM  OOJbIIero  KOJNMYECTBA  PACTBOPHUTEII,
MpeaCTaBBIoImero codoll ykcycHyro kuciaoty. OcTarok BbUIMBAIM B BOmy (25 mui),
nepememuBany B TedeHre 10 MunyT u punsrposann. Ocanok Ha GUIBTpe MPOMBIBAIN BOXOH

(20 M x 2) 1 BBICYIIMBAJIH N Vacuo € TMOJIYYEHUEM ITPOMEKYTOUHOTO coenuHerns [-9.

[0126] 'H SIMP (400 MI'y, DMSO-ds) & 11,14 (s, 1H), 8,01 (dd, J=8,3, 4,5 T, 1H), 7,85
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(dd, J=17,5,2,3 T, 1H), 7,76 — 7,69 (m, 1H), 5,16 (dd, J = 12,8, 5,4 T', 1H), 2,95 — 2,83 (m,
1H), 2,65 — 2,51 (m, 2H), 2,11 — 2,02 (m, 1H).

[0127] Ilpumep Bapuanrta ocymectsaeHus 10. [Toaydenne npoMexxyToO4HOro coequHenus 1-

10

NC

Br °
/O\Q N
/O\Q
NC
110
[0128] 2-Metokcu-4-0poMOEH30HUTPILT (6,20, 29,20 MMOJIB), 3,3-numerni-1-
runpournon-2-on (4,71, 29,20 mmons), (1R,2R)-N,N'-gumertun-1,2-nukiorekcaHIuaMIuH
(1,66, 11,70 mmonb), womun wmemu (1,111, 5,84 mmonb) u xkapbonar kamus (8,07
58,40 mmonp) noGaBmsuim Kk N-metwimupponunony (100 myr). PeakiuonHyro cucremy
nepememmBasin npu 140°C B armocdepe aproHa B teuenme Houu. [locie oxnmakaeHHs
PEaKMOHHONH CMeCH IO KOMHATHOH TeMIIepaTrypbl PEaKUMOHHYI0 CMECh BBUIMBAJIU B BOLY
(50 M), skcrparuposanu stunaneraroM (100 mu x 2) u opranudeckue (a3l OObEIUHSIIN.
Opranndeckue (a3bl MPOMBIBAIN HACHIIEHHBIM COJIEBBIM pacTBOpOoM (200 mut), BBICYLINBAJIH
C MOMOIIBIO0 Oe3BOTHOrO Cynbdara HaTpus U GunsrpoBain. PUIbTpaT KOHUEHTPUPOBAIU TPU
MOHIDKEHHOM JaBJICHUH C yAaJIEHHEM OpPraHH4eCKOTO PAaCTBOPUTEINS M HEOUHIIEHHBIH MPOAYKT
pa3mensd W OYHMINAJH C TMOMOINBI Xpomarorpa@uu Ha CHJIMKAreyie ¢ MOJy4eHUeM

MPOMEKYTOUHOTO coenrHeHus 1-10.
[0129] LCMS (ESI) [M+H]": 293,1.

[0130] IIpumep BapuanTa ocyuiecTBieHus 11. [Tonyuenne npomesxyTouHoro coeanHenus I-

11
[o} [0}
N N Br
~Z C O C
NC 1-10 NC 1

[0131] TIIpomexytounoe coegunerue [-10 (530 mr, 1,81 mmonb) u anerar Harpus (148 wmr,
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1,81 MMoOIIB) pacTBOPSUIIM B YKCYCHOM KHcoTe (8 MiT) M 1OOABIISAIN K PACTBOPY KUAKOTO Opoma
(347 mr; 2,17 MMoOnb) B YKCYCHOH KHCJIOTE (2 MJI) C IepeMellMBaHHEM IPU KOMHATHOMN
Temneparype. PeakluOHHYr0 cMech IepeMeIlnBaiu U 00eCHeYuBalu OCYIIECTBICHUE
peakuu Mpu KOMHATHON TeMIlepaType B T€UeHHE HOYM. PeakIMOHHYIO CMECh BBUIMBAJIU B
Boay (100 mu), oskcrparmpoBaiu sStwianeratoM (20 ma X 2) u  opraHudeckue (hasul
oobenuusin. Opranudeckue (aspl MPOMBIBAIM HACBILIEHHBIM PacTBOpOM OukapOoHaTa
Hatpust (50 Mut X 2), HACBILIEHHBIM COJIEBBIM PAacTBOPOM (S50 MIT), BBICYIIHMBAIM C TTOMOLIBEO
Oe3BomHOrO cCynbdara Harpusi U QuibTpoBamu. @PuUIbTpar KOHLEHTPUPOBAIU TIPHU
NOHI)KEHHOM JaBJIEHMH C VOAJIEHHEM OPTraHWYeCKOro pPacTBOPUTENS C IOJYyYCHHUEM

MPOMEKYTOYHOrO coennHenus I-11.
[0132] LC-MS (ESI) [M+H]": 371,2.

[0133] 'H SIMP (400 MT'w, CDCl5) & 7,69 (d, J = 8,7 ', 1H), 7,41 (d, J=2,0 T'w, 1H), 7,36
(dd, J=8,4, 2,0 Ty, 1H), 7,12 — 7,05 (m, 2H), 6,84 (d, J= 8,4 T'y, 1H), 3,96 (s, 3H), 1,49 (s,
6H).

[0134] Ilpumep BapuanTta ocyuectsaeHus 12. [loayyenune npoMexKyToO4HOrO CoequHeHus 1-

12

[0135] TIIpu 25°C mpomeskyrounoe coemunenue [-11 (500 mr, 1,35 MMoIb) pacTBOpsid B
nuokcane (10 mur), 3aTeM K 3TOMYy IOCJIENOBATENBHO A00ABISUIM OUC(MMHAKONATO)IUOOp
(448 mr; 1,75 mmons), [1,1'-6uc(aupennndocduno)dpeppouen]|muxnopnammaanii(Il) (95 wmr,
0,13 mmonb) u anerar kanus (264 mr, 2,7 mmonb). Cmech nepemernnany npu 80°C B TedeHne
HOYM B 3aIIUTHON armocgepe asora. Ilocne 3aBepiueHHs] peakuy PEeaKLIUOHHBIA PacTBOP
BbUTHBAJHU B BoAy (20 mur) u akcTparupoBanu stunaneraroM (20 mu x 3). Opraanueckue ¢asbl
OOBEAMHANN M TPOMBIBAJHM HACBHIIIEHHBIM COJIEBBIM pacTBOpoM (30 mMir), BBICYIIMBAIU C

NIOMOIIBIO O0€3BOAHOTO Ccyibdara HaTpus U GUIbTpoBain. PUIbTPaT KOHLEHTPUPOBAIU MPU
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NMOHMKCHHOM HAaBJICHUHM C YOAJCHHUEM OpPraHuvYeCKOro pacTBOPHUTEIA C TMOJNYyYCHUEM
HCOUYUIICHHOTO IIPOAYKTA. HeO‘lI/ILHeHHbeI NPOAYKT OTACIANIN W O4YUIIAJIN TOCPEACTBOM

XpoMarorpadgpuu Ha CUJIHKarese ¢ MoJy4eHHeM MPOMEXKYTOYHOro coequHeHus [-12.

[0136] 'H SIMP (400 MI'u, MeOH-ds) d 7,82 (d, J=8,00 T'w, 1H), 7,76 (s, 1H), 7,70 (dd,
J=1,13,7,88 Ty, 1H), 7,33 (d,J = 1,50 Ty, 1H), 7,16 — 7,23 (m, 1H), 7,00 (d, J = 8,00 T', 1H),
4,01 (s, 3H), 1,50 (s, 6H), 1,23 — 1,29 (m, 12H).

[0137] Ilpumep Bapuanra ocyuiectsieHus 13. IloayueHue npoMeKyTOUHOTO coequHeHus 1-

13

o
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N G 112
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[0138] IIpomexyrouHoe coemnmHenue [-6 (150 mr, 0,366 MMONB), TPOMEKYTOYHOE

coenunenue [-12 (152 wmr, 0,363 mmonb) u docdar xkanus (232 mr; 1,09 Mmonb) pacTBOpsn B
CMEILIAHHOM pacTBope Terparunpodypas/sona (5 mu/S min). B 3amuTHOl atmocepe aprona
no0aBsIH npu nepeMeIBaHIH [2'-(amuno)[ 1, 1'-Oudpennn]-2-un][[2',6'-0mc(1-
metunaToken )| 1,1'-Oud ennn]-2-un | quruknorekcundocH | xaopraiia it (28 wmr,
0,036 mMoub). Peakuimonnyto cmech nepemernusan npu 70°C B TeueHne 8 4acoB B 3alIUTHON
armMoc(epe aproHa. PeakuuoHHBIH pacTBOp pa3daensin Bomou (10 Mu1) U 3KCTparupoBau
stunaneraroM (20 ma X 3). Opranudeckue (a3bl OObETUHSIN U MPOMBIBAIA HACHIIIEHHBIM
coJieBbIM pacTBopoM (30 Mt X 2), BBICYIIIMBAIIU C TIOMOIIBIO OE3BOMHOTO Cysb(dara HATPUsS U
¢unbTpoBanu. PUIBTPAT KOHLEHTPHPOBAIM TNPH TOHIKEHHOM J[aBJICHHU C YOAJICHUEM
OPTaHHUYECKOrO PACTBOPUTENS C TOJNyueHHeM ocTarka. OCTaroK OTAEIsUId W OYMINAJIN

MOCPEACTBOM XpoMaTorpaduu Ha CUJTUKAresie ¢ MOy4YeHHEM MPOMEKYTOYHOTO COeauHeHu s [-

13.

[0139] LC-MS (ESI) [M+H]" 622.5.
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[0140] IIpumep BapuanTta ocyuiectBieHus 14. IloaydeHne npoMexKyTOYHOrO COeuHEHMs -

14

~

NC@N%QBOC - NC\©\N O O NQ/\QH

° 1-14

[0141] TIIpomexytounoe coenunenue [-13 (166 mr, 0,267 MMOJIb) pacTBOPSJIM B
nuxjiopmerane (5 mi), 3areM aoOasisun TpudropykcycHyro kuciory (1 mi). PeakunoHHy0
CMeCh TMepeMelIMBaId W O0ECleunBajId OCYLIECTBICHHE pPEAaKIHH TIPH KOMHATHOM
TeMmrneparype B TedeHue 16 yacoB. PeaklIMOHHBIN pacTBOP KOHLEHTPUPOBAIU € MOJYyYEHUEM
HEOUMILEHHOTO MPOAYKTa MPOMEKYTOUHOIO coenHeHus [-14 1 3aTeM HeOUHILEHHBIN MPOAYKT

MPUMEHSAIN HENOCPEACTBEHHO JIA cne):[yfomeﬁ peakunu 0€3 OYHCTKH.

[0142] Ilpumep BapuaHTa ocyuiecTBieHus 15. IloayyeHne npoMexKyTOYHOrO COeIuHEHHs -

15
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[0143] 5-Bpowm-3,3-mumerun-1H-unpon-2-on (5,76, 24,00 mmonb) wu  4-¢prop-2-
(TpudTopmMeTIIT)PEeHUTALETOHUTPUI (6,81t 36,00 MMoJTB) pacTBOpsUIIU B
numetmicynbdokecune (60 mi), nodasmsuin Tper-Oytokcun kanus (4,04 1, 36,00 Mmodb) mpu
KOMHATHON TeMmIieparype M peakLUOHHbIH pacTBop mnepemertuBanu npu 20°C B TeueHHe
5 yacoB. K peakinonHol cucreme n00aBisuy Boay (30 MiT) M SKCTparupoBaji STUJIALIETaTOM
(30 M x 3). Oprannueckue (a3pl OOBENUHSIIM, MPOMBIBAIH HACBHILIEHHBIM COJIEBBIM
pactBopoM (30 MIT), BBICYLIMBAJIH C TOMOLIBIO O€3BOIHOTO CyNb(ara HATpus U (PUIBETPOBAIH.
@ubTPaT KOHLUEHTPUPOBAIU MPH NOHWKEHHOM JaBIIEHUH, U OCTATOK OTAEISIH, U OUUINAIIH
MOCPENCTBOM XpoMarorpadgpuu Ha CHITMKarese ¢ rmoy4eHHeM IIPOMEKYTOYHOTO COeNUHEHNS -

15.

[0144] 'H SIMP (400 MI'y, DMSO-ds) & 8,37 (d, J=8,3 ', 1H), 8,18 (d, J= 1,6 ', 1H),
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8,05 (dd, /=83, 1,8 T, 1H), 7,77 (d, /= 2,0 T'w, 1H), 7,45 (dd, J = 8,4, 2,1 T'y, 1H), 6,97 (d,
J=8,4Twn, 1H), 1,44 (s, 6H).

[0145] Ilpumep BapuanTta ocyuecTsaeHus 16. [loaydenne npoMexxyTo4HOro coequHenus 1-

16
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[0146] TIlpu 25°C mpomexyrouHoe coenmueHue [-15 (200 mr, 0,48 MMOIIB) pacTBOPSIIH B
nuokcane (10 mur), 3arem mocnenoBarenbHO AoOaemsum Ouc(muHakomaro)anoop (185 mr
0,73 MMouB), arerar KaJIust (95 wr, 0,13 MmouB) u [1,1'-
ouc(nudpenmndochuno)deppoueH|auxaopnamanuii(Il) (35 mr; 0,048 mmons). PeakunoHHy 0
cmech nepememmBain npu 80°C B TedeHue 12 wacoB B 3amMTHOW arMocdepe aszora.
PeakLIMOHHBIN pacTBOP OXJIAXKAAIW A0 KOMHATHOW TEMIIEPaTypbl, KOHLEHTPUPOBAIU MPH
NOHI)KEHHOM JIaBIEHHMHM C VAAJ€HHEM OpraHH4YecKOro pacTBOPHUTENST C MOJy4YeHUEM
HEOYHMIIEHHOIO NpoaykTa. HeouMIeHHbIH NpPOAYKT OTAENSIM W OYUINATIM IMOCPENCTBOM

XpoMarorpadgpuu Ha CUJIHKarese ¢ MoJy4eHHeM MPOMEeXKYTOYHOro coequHeHus 1-16.
[0147] LCMS(ESI) [M+H]": 457,18.

[0148] IIpumep Bapuanra ocyuiectieHus 17. IloayueHne npoMexxyTo4HOrO COequHeH s 1-

17
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[0149] IIpomexyrouHoe coenuHerne [-6 (150wmr, 0,36 MMONB), TPOMEKYTOYHOE

coenunenue 1-16 (250 mr, 0,55 mmonp) u ¢ocdar xanus (235 mr, 1,11 MMoIb) pacTBOpsIN B

CMEIIaHHOM pacTBope Terparuzapodypana u Boasl (8 mu/2 min). B 3ammrHON armocdepe
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aprona nobaensin npu  nepeMermmBannn  [2'-(amun0)[1,1'-6udenwn]-2-mn|[[2',6'-6uc(1-
meTmTokCeH)[ 1, 1'-0ud ennn|-2-wi | unukinorekcud ochuH | xoprnauia it (29 wr,
0,037 mmonb). Peakuinonnyto cmech nepemernnsanu npu 60°C B TeueHne 5 4acoB B 3alIUTHON
arMocdepe aproHa. PeakimoHHbIN pacTBOp pasbasisuin Bomou (10 Mi1) U 3KCTparupoBaiu
strnaneraroM (20 mut x 3). Opranudeckue (asbl OOBETUHIM W IPOMBIBAJIN HACHIIIEHHBIM
COJIEBBIM pacTBOPOM (30 mut X 2), BBICYLIUBAIKM C MOMOIIBIO OE3BOMHOTO Cyib(ara HATPUs,
3areM (QUIBTPOBAIU U (PUIIBTPAT KOHLEHTPUPOBAJIN MPH MOHUKEHHOM JIABJICHUH C YAAJIEHHEM
OPTaHUYECKOTO PACTBOPUTENST C TMOJYYEHHEM OCTaTKa, MPEACTaBJSIIoOmeEero coboi
npomexxyTouHoe coenuHeHue [-17. Ocrarox ormensyii U OUMLIANU  [TOCPEICTBOM

XpoMarorpadguu Ha CUJIMKArese ¢ MOJy4eHHeM MPOMEKYTOYHOro coequHeHus [-17.
[0150] LC-MS (ESI) [M+H]": 660.4.

[0151] IIpumep BapuanTta ocyuiectBieHus 18. IloaydyeHne npoMexKyTOYHOrO CoeJuHEHHs 1-

18

oo — o,

[0152] TIIpomexytounoe coenuHenne [-17 (160 mr, 0,24 MMOJIb)  PacTBOPSIH B
nuxjiopmerane (5 mi), 3areM a00aBisin TpudropykcycHyro kuciaoty (1 mi). PeakunoHHy 0
CMeCh TMepeMelIMBad M O0ECleunBajId OCYLIECTBJICHHE pPEAaKIHH TIPH KOMHATHOM
TeMmIeparype B TeueHue 6 4acoB. PeaklMOHHBIN pacTBOP KOHLEHTPUPOBAIU C MOJyYEHUEM
HEOUMILEHHOTO MPOAYKTa MPOMEKYTOUHOTO CoeNuHeHUs [-18 1 3aTeM HeOUHIeHHBIN POAYKT

MPUMEHSAIN HETOCPEACTBEHHO JIA CJ'IeI[YI'OH.Ieﬁ peakunu 663 OYUCTKH.
[0153] LC-MS (ESI) [M+H]": 560,4.

[0154] Ilpumep BapuanTa ocyuiecTBieHus 19. IlonydyeHne npoMexKyTO4YHOrO CoeIuHeHHs 1-

19
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[0155] S-Bpom¢ranun (3,00, 14,08 mmonb) pactBopsiin B 1,4-muokcane (50 mi), 3atem
MOCJIENOBATENIBHO  JOOABJISIIN 1-Boc-nunepasun (2,621, 14,08 mmonb),  4,5-
ouc(nudpenmndochuno)-9,9-1uMeTHIIKCAHTEH (816 wmr, 1,41 mmonb),
Tpuc(aubersmwmmaeHaneron)aunaaamii (1,29, 1,41 mmone) u ¢docdar kammusa (5,97 i
28,16 mmoup). PeakumonHyro cmech nepememmBanu npu 100°C B Teuenue 10 gacoB B
3amuTHOW armocepe aproHa. PeakIMOHHBIN pacTBOpP OXJAXKOAJIHM 1O KOMHATHOH
TeMIeparyphbl, (GUIBTPOBAIH, KOHIEHTPUPOBAIH NP IMOHWKEHHOM JIABJIICHUU C MOJNYYCHUEM
OCTaTKa, M OCTaTOK OTHEINISUIM, U OYHINAJHM MOCPEICTBOM XpoMarorpadguu Ha CHUIIMKarene c

MOJy4YE€HHEM TPOMEKYTOUHOrO coenuHenus 1-19.
[0156] LC-MS (ESI) [M+H]": 319,3.

[0157] Ilpumep Bapuanrta ocyuectsaeHus 20. [ToaydeHne npoMexKyTOYHOrO CoeuHeHHs -

20

e
1-19 1-20

[0158] IIpomexytounoe coemmrenue [-19 (1,00r, 3,14 MMOSB) pacTBOPSUIM B CMECH
metaHoJji/Bona/rerparunpodypan (30 mu, 1:1:1) u nobasnsnu ruapokcun Harpusi (502 wr,
12,56 mmonp). PeakiimoHHyr0 cMech mepememuBaiyd B TeueHue | waca. Perymuposamu pH
pPEaKIMOHHOTO pacTBOpa 1O HMWXke S5 ¢ momombio BoxHoro pacteopa HCl (1 M) u
sKcTparupoaiy stuaneraroM (50 mit x 3). Opraandeckue pa3pl OOBETUHSIN U TPOMBIBAIH
HACBHIIIEHHBIM COJIEBBIM pPacTBOPOM (50 mi1 X 2), BBICYIIMBAJINA C TIOMOIIBIO O€3BOJHOTO
cynbdara Harpuss. Cmech ¢GuiasTpoBanH, (UIBTPAT KOHLIEHTPHPOBAIH TNPH NOHMIKEHHOM
JaBIEHNU C TIONy4YeHHWEM OCTaTka W OCTAaTOK OTAESUIM W OYHINAIN  IOCPENCTBOM

XpoMarorpadgpuu Ha CHJIHKaresie ¢ MOJy4YeHHeM MPOMEXKYTOYHOro coequHeHus 1-20.
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[0159] LC-MS (ESI) [M+H]": 337,0.

[0160] IIpumep BapuanTta ocyuiecTBieHus 21. Iloaydenne npoMexxyToO4HOrO CoeuHeHus 1-

21
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oM — o
Boc” 1-20
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[0161] TIIpomexytounoe coemuHerune [-20 (600 mr, 1,78 MMOJIBb) pacTBOPSIM B CMECH
meranos/atunanerar (20 mn, 1:1) uw pobapmsum  (Tpumerwicuimn)nuazomeran (611 wmr,
5,35 mmonb). Peakunonnyro cMmech nepemernmBaii npu -10°C B teuenue 0,25 yaca. ITocne
KOHLIEHTPUPOBAHUSI PEAKLMOHHOTO pAacTBOpPa TMpPH MOHM)KEHHOM JIaBJIEHUH OCTaTOK
pazbasisutn Bomoi (30 myt) u skcTparupoBaim stnaneraroM (30 mur x 3). OpraHudeckue
¢da3pl OOBEMHSIIM M TNPOMBIBAIM HACBHIIIEHHBIM COJIEBBIM pacTBopoM (50 mi X 2),
BBICYIIMBAJIA C MMOMOIIBIO Oe3BomHoro cynb(ara Harpus. Cmech QubTpoBanm, (uisTpar
KOHLIEHTPUPOBAJIU TPH IMOHWKEHHOM IaBJICHUH € YAAJIEHUEM OPTraHUYECKOTO PACTBOPHUTES C
MOJyYeHHEM HEOUMIEHHOTO TMpOAYKTa IPOMEKYTouHOoro coeaunenus I-21. 3arem

HEOUYHUIIEHHBIN MPOAYKT MPUMEHSITH HEMOCPEACTBEHHO IS CIEAYIOIIEeH peakiiu O0e3 OUHCTKH.
[0162] LC-MS (ESI) [M+H]": 351,2.

[0163] IIpumep Bapuanrta ocyuiectieHus 22. IloayueHne npoMexKyToYHOro CoOeuHeH s 1-

22
[o] o
fou e
Ay y
Boc/N\) 121 OH Boc/N\) OoMs
1-22

[0164] TIIpomexytounoe coenunenue 1-21 (400 mr) pacTBopsun B auxyiopmerane (20 mi) u
nobasnsin  Metancynbonmwxmopun (170 mr, 1,48 mmonb) u  TpusTHiamMuH (346 Mmr
3,42 mmonb). Peakumonnyro cmech mnepememnBain npu 0°C B Teuenue 2 vaca. Ilocne
KOHLIEHTPUPOBAHUS PEAKLIMOHHOIO PAcTBOpa MPHU IMOHWKEHHOM MAABJICHUU C MOJy4YE€HUEM

ocTaTka ocTarok nodasisu kK Bope (30 Mi1) U skcTparupoBanu sTrianerarom (30 mi x 3).
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Opranndeckue ¢a3spl OObEAMHAIM W TPOMBIBAIN HACBIIIEHHBIM COJIEBBIM PacTBOPOM
(50 mut x 2), BBICYIIMBAJIU C TIOMOLIBIO Oe3BOMHOTO Cynbdara Hatpus. CMmech GUIBTPOBAIH,
(¢unbTpar KOHLEHTPUPOBAJIU TNPH MOHWKEHHOM JAaBJICHUU C YIAJEHHEM OpPraHUYeCKOro
pPacTBOPUTENS C MOJYYEHUEM HEOUYHMINEHHOIO MPOAYKTA MPOMEKYTOYHOro coenvHenus [-22.
3aTeM HEOUMIIEHHBIN MPOAYKT MPUMEHSIH HEMOCPEICTBEHHO JUIsl CIENyIoIel peakuuu Oe3

OQUUCTKH.
[0165] LC-MS (ESI) [M+H]+: 429,0.

[0166] Ilpumep BapuanTta ocyuiectBieHus 23. IloayueHune npoMexKyTo4HOro coequHeHus I-

23
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[0167] IIpomexytouHoe coenunenue 1-22 (350 mr) pacrBopsuiu B aueronutpuie (20 M) u
no0aBsAIH 3-aMHHO-2,0-TUNepUIUHANOH (157 wr, 1,23 mmoIb) u N,N-
aumnszonpormmdTIiaMue (318 mr, 2,46 MmMmonb). PeakIMOHHYI0 CMeCh MepeMelMBaId |
obecrnieunBanu ocyiectsienue peakuuu npu 80°C B TeueHue 16 yacoB. PeakimoHHBIN
pacTBOp OXJAXKAaNM 1O KOMHATHOW Temmeparypel, 3areM (uibTpoBamu, (GUIBTpaT
KOHLIEHTPUPOBAJIN IIPU MOHMUKEHHOM JIABJIEHUH C YaJICHUEM OPTaHUYECKOrO PACTBOPUTES C
MOJIyY€HHUEM OCTaTKa W OCTAaTOK OTHENISIM U OYMIIAIN MOCPEACTBOM Xpomarorpaduu Ha

CUJIMKAreJie ¢ MOJy4YEeHUEM MPOMEXKYTOUHOTO coeanHenus [-23.
[0168] LC-MS (ESI) [M+H]": 429,1.

[0169] Ilpumep BapuaHTa ocyuiecTBieHus 24. [loaydyeHne npoMexKyTOYHOrO COeIuHEHMs 1-

24
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[0170] IIpomexyrouHoe coeguHeHue [-23 (200 mr; 0,467 MMOJNIB) pacTBOPSUTH B
auxjopmetane (20 mu), 3aremM nodasisn TpudropykcycHyro kucnoty (160 mr, 1,40 Mmouns).
PeakuuonHyr0 cmech nepeMelminBaid B TedeHue 1 yaca. PeaknuoHHBIA  pacTBOp
KOHLIGHTPHUPOBAJIU MTPH MIOHUKEHHOM JIaBJICHUH C MOIyueHneM ocrarka. OCTaTok OTAENsIN U
OYMIIAJN TOCPEACTBOM XpoMarorpaduu Ha CHIIMKAreyie C MOJy4YeHHEM IMPOMEKYTOYHOIO

coenunenus I-24.
[0171] LC-MS (ESI) [M+H]": 329,2.

[0172] Ilpumep BapuaHTa ocyuiecTBieHus 25. IloayyeHne npoMexKyToOYHOro CoeIuHEHHsI 1-

25

Nc\é\ ;%QBO‘X ONO/\OH

[0173] IIpomexyrtouHoe coenunenue [-4 (1,00 1, 4,13 MMOJIB), IPOMEKYTOUHOE COENMHEHNE

IO,

-4

I-2 (2,091, 4,96 Mmmonp) u docdar kanus (2,63 r, 12,4 MMONb) pacTBOPSUIM B CMEIIAHHOM
pactBope nuokcana (100 mur) u Bonsl (20 mur). B 3amurHoit armocdepe aprona 1o0asisuy npu
nepememuBanuu [ 1,1'-6uc(nupenunpocduno)deppoues|auxnopnammanuii(Il) (302 wmr,
0,41 mmonb). Peakumonnyro cmech mnepemernuBain npu 100°C B TeueHwe 16 yaca.
PeakiMOHHBIN pacTBOP OXJIAXKAAIU A0 KOMHATHOW TeMIIEpaTrypbl, KOHLEHTPUPOBAIU IPU
NOHI)KEHHOM JIaBJIEHMH C VOAJIEHHEM OpraHU4eCKOro pacTBOPUTENS C IOJYyYCHHUEM
HEOYHIIEHHOTO MpOAyKTa. HeouuIneHHBbI MPOOYKT pasOesisiii M OYHINAIA MOCPENCTBOM

XpoMarorpadguu Ha CUJIHKArese ¢ MOJyYeHHeM MPOMEKYTOYHOTO coequHeHus [-25.
[0174] LC-MS (ESI) [M+H]": 4583.

[0175] Ilpumep BapuaHTa ocyuiecTBieHus 26. [loaydyeHne npoMeKyTOUHOTO coefuHeHus I-

26
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[0176] IIpomexytounoe coenunenue [-25 (300 mr, 0,655 MMOINB) pacTBOPSUIH B STHIIALIETATE

(30 mu1), 3aTeM 1OOABISUIM K MONy4eHHOMY 2-iionOen3oiinyto kucioty (1,47 r, 5,24 Mmodb).
PeakunoHHy0 CMeCh MepeMenBaIi U 00eceunBaIn ocymecTrienue peakuu npu 100°C B
TeueHue 3 4acoB. PeakUMOHHBIA pacTBOp (UIBTPOBAIU M (UIBTPAT KOHLEHTPUPOBAIU C
MOJIyYCHUEM HEOUMINEHHOIO MPOAYKTa MPOMEXKYTOYHOro coenuHeHus [-26 u 3arem

HEOUHIIEHHBIN MPOAYKT MPUMEHSUTH HEMOCPEACTBEHHO JUJIsI CIIEAVIOIIEH peakiui 0€3 OUHUCTKHY.
[0177] LC-MS (ESI) [M+H]": 456,0.

[0178] Ilpumep BapuaHTa ocyuiecTBieHus 27. IloaydyeHne npoMexKyTOYHOIO COeIUHEHHs -

27

Boc.
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1-27

[0179] Ttper-ByTun-3-¢rop-3-(ruapokcumerin)azeTuaut- 1 -kapookcunar (50 mr,
1,70 MmmMoOb) pacTBOpsUIM B AMXJOpMeTaHe (5 Mj) u 3areM A00aBIsM TPUPTOPYKCYCHYEO
KucIoTy (3 Mu1). PeakiMOHHBIH pacTBOp MEpEeMENIMBAIM IMPH KOMHATHOW TeMIIeparype B
TeYeHHe HOYM B 3aLIUTHOU arMocdepe a3ora. PeakIMOHHBIA pacTBOP KOHIIEHTPUPOBAJIH C
MOJIyYEHUEM HEOUMINEHHOIO MPOAYyKTa MPOMEXKYTOYHOro coenuHenus [-27 u 3arem

HEOYHIIEHHBINA MPOIYKT MPUMEHSITH HEMOCPEACTBEHHO TSI CIEAYIOIEH peakiuu Oe3 OYUCTKH.

[0180] IIpumep BapuaHTa ocyuiecTBieHus 28. IloayueHne npoMexKyTOYHOrO CoeJuHEHHs -

28
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[0181] IIpomexyrouHoe coemuHeHue [-27 (179 mr; 1,70 mmonb), mapa-OpomiiogbeH3omn
(482 wmr, 1,70 mmons), L-nponus (78 mr, 0,68 MMonb) pacTeopsinu B N, N-mumerundopmamuse
(10 mun), nodasmsuu kapooHar kanus (1,18 1, 8,54 mmonb) u Honua meau (65 mr, 0,34 MMOITb).
Peakiionsblii pactBop nepemenmsany npu 80°C B TeyeHHe HOUM B 3aLIUTHOH armocdepe
asora. PeakIMOHHBIA PacTBOp OXJIAKAAIM OO KOMHATHOH TeMIeparypbl U pa30aBisuin
stunanerarom (60 min). Opranudeckyro ¢asy npombiBaiu Bomoi (30 MiT) ¥ HaChIIEHHBIM
COJIEBBIM pacTBOpoM (30 muT), BBICYLIMBAJIM C MOMOIIBI OE3BOAHOTO Cyib(ara HATpus u
¢unbTpoBanu. @UIBTPAT KOHLIEHTPHUPOBAIHU C MOJIYUYEHHEM OCTATKA, U OCTaTOK OTHAEISUIH, U
OYMINAN TOCPEACTBOM XpoMarorpaduu Ha CHIJIMKArese C MOJYYEHHEM IMPOMEKYTOYHOTO

coequuHenus [-28.
[0182] LC-MS (ESI) [M+H]": 260,0.

[0183] Ilpumep BapuaHTa ocyuiecTBieHus 29. IloayyeHne npoMeKyTOUHOTO coeJuHeHus 1-

29
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[0184] Ilpomexytounoe coenuHenune [-28 (200 mr, 0,77 MMOJIb)  PacTBOPSIH B
nuxjopmetane (6 mi), 3areM nobaeisuin nepuoannan Jlecca-Maptuna (388 mr, 0,92 Mmous).
PeakiMOHHBIN pacTBOp MepeMelIMBaiyd IMPU KOMHATHON TeMIepaTrype B TE€YEHUE HOYM B
3amuUTHON armocdepe asora. PeakumonHblii pacTtBop (QuuerpoBaim u  QuiasTpar
KOHLIEHTPUPOBAJIU TPH TIOHIKEHHOM JIaBJIEHUH C MONTydeHneM octatka. OCTarok oTAessui U
OYHINATN TOCPENCTBOM XpoMarorpaduu Ha CHJIMKAreje C MOJyYeHHEM IPOMEXKYTOUHOTO

coequuHenus 1-29.

[0185] IIpumep Bapuanra ocyuiectsieHus 30. IToaydeHne npoMexKyTOYHOrO CoeJuHEHHs 1-

30
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[0186] IIpomexyrtounoe coequHenue [-29 (200 mr), N-Boc-nunepasun (218 mr, 1,17 mmosnb)
pactBopsiii B 1,2-muxsopstaHe (6 mut), OOOAaBIsIIM  YKCYCHYHO KHCHIOTy (20Mr) u
Tpuauerokcubopruapun  Hatpus (331 mr, 1,56 mmonp).  PeakuMOHHBIH — pacTBOp
nepeMeInuBai P KOMHATHOH TeMIIepaType B TEYeHHE HOUU B 3aLIUTHON aTMocdepe a3oTa.
PeakunoHHBIH pacTBOp KOHLEHTPHPOBAIH C IMOJYYEHHEM OCTaTKa M OCTATOK OTACISUIA U
OYMINAIN TOCPEICTBOM XpoMaTrorpaguu Ha CHUJIMKArese ¢ IMOJyYeHHEM MPOMEKYTOYHOTO

coequuenus 1-30.
[0187] LC-MS (ESI) [M+H]": 428,0.

[0188] IIpumep BapuanTta ocyuiectieHus 3 1. IloaydyeHne npoMexKyTOYHOrO CoeIuHEHHs 1-

31

s S
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[0189] Ilpomexyrtounoe coeamneHue 1-30 (50 wmr, 0,12 MMOJNIB), TPOMEKYTOUHOE
coenunaenue 1-2 (59 wmr, 0,14 mmounb) u kapbonat kanus (40 mr, 0,29 MMOJIB) pacTBOPSUIA B
CMEIIaHHOM pacTBope nuokcan/Boma (obowvem 4w 1 wmm), gobaemsm  [1,1'-
ouc(nudpenmndochuno)peppoueH | nuxnopnamaguii(Il) (8 mr, 0,011 mmonp). PeaknoHHbIH
pactBop mnepememuBanu npu 85°C B TeYeHMe HOYM B 3aIIUTHON atMocdepe asoTa.
PeakMOHHBIN pacTBOp OXJIAXKAANIM A0 KOMHATHOH TeMIEpaTypbl, KOHLUEHTPUPOBAIU MPU
MOHMKEHHOM JIaBJICHUHU C TIOJy4YeHHeM ocTtaTka. OCTaTOK OTAEINSIN U OUUINAJIH OCPEICTBOM

XpomMaTtorpaduu Ha CHIIMKarese ¢ MoJyuYeHueM MPOMEKYTOYHOTro coenuuenus [-31.
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[0190] Ilpumep BapuanTta ocyuiectBieHus 32. [loaydyeHne npoMeKyTOYHOrO COeuHEHUs -

32

O N—\ F N-Boe O N\ F [ ONH
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[0191] TIIpomexytounoe coenuHenne [-31 (45 wmr, 0,070 MMONIbB)  pacTBOpSUIH B
nuxjopmetane (4 mi), 3ateM 100aBIsUTH TPUPTOPYKCYCHYEO KUCIOTY (2 mut). PeakinoHHBIH
pacTBOp MEpeMeInBald IMPH KOMHATHOW TeMIleparype B TEUYEHHE HOYM B 3aIMUTHON
arMocdepe a3ora. PeakiMOHHBIN pacTBOp KOHLEHTPUPOBAIHU C MOJYYCHHEM HEOUHINEHHOTO
MPOAYKTA MPOMEXKYTOYHOTO coenuHeHus [-32 u 3areM HEOUMIIEHHBbI MPOAYKT NPUMEHSIIH

HETIOCPEACTBEHHO /IS CIENYIOIel peakuuu 0e3 OYUCTKH.
[0192] LC-MS (ESI) [M+H]": 5443,

[0193] Ilpumep BapuaHTta ocyuiecTBieHus 33. [loayyeHne npoMeKyTOYHOrO CoeJuHeHus -

33

Br
N7
: e

[0194] TIlpu 25°C mpomexxyrounoe coeaunenue 1-2 (150,00 mr, 0,35 MMoIb) pacTBOPSIIH B
nuokcane (8 my) u Bome (2 MuI), 3aTeM MOCIENOBATENbHO JOOABISUIM KapOOHAT Kajwsl
(147,13 mr, 1,06 mmonb), S-Opom-2-iiommupumunna (122,50 mr; 0,43 mmons), [1,1'-
ouc(nudpenmndochuno)deppoueH|quxaopnamnanmii(l) (51,95 wr, 0,071 mmoJB).
Peakunonnslii pactBop nepemenrsany mpu 80°C B Tedenne 16 4acoB B 3amUTHON arMochepe
a3ora. PeakMOHHBIN pacTBOP OXJIAKIAJIN A0 KOMHATHOW TeMIIepaTyphl, pa3OaBisiid BOXOM

(10 M) u skctparuposanu 3tunaneraroM (10 mu x 3). Opranndeckue (asbl 0ObEAUHSIH,
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NPOMBIBAJIA HACBIIIEHHBIM COJIEBbIM pacTBOpoM (10 mit), BBICYLIMBAIH C TOMOIIBEO
6e3BogHOrO Ccynb(ara HaTpus, GUIBTPOBAIN M KOHLEHTPUPOBAIN C MOJIYYCHUEM OCTaTKa.
OcTarok OTAENSIN M OYMIIAJIH ITOCPENCTBOM XpOMAaTOrpaduu Ha CHIIMKArese ¢ MOoNy4YeHneM

MIPOMEKYTOUHOTO coeanHeHus [-33.
[0195] LC-MS (ESI) [M+H]": 453,0.

[0196] Ilpumep BapuanTta ocyuiectieHus 34. IloayueHne npoMexKyToOYHOrO COeuHEH s 1-

34

Cl

¢ A ow

[0197] TIlpu 25°C npomeskyrounoe coenurenue 1-33 (140,00 mr; 0,31 MMOJIBb) pacTBOPSIIH B
numeTiicybdokcuze (5 M), 3aTeM rmocienoBareabHo nodapisin kapOoHar kamus (128,54 wr,
0,93 mmoub), 3-ruapokcumermnazetunud (32,26 mr, 0,37 mmone), L-npomun (7,18 wmr,
0,062 mmonp) u Homun meau (11,81 mr, 0,062 MMONB), M TPWKABI TPOBOAMIM 3aMEHY
arMoc(epbl CHCTEMBI Ha a30T, 1 obecreunBaiu ocyiecTsienne peakuuu npu 90°C B TeueHue
16 yacoB B armocdepe azora u3 dauiona. K peakuimoHHoMy pacTBopy nodasiisiiu Bomy (10 mu)
u SKcTparupoaiy strinaneraroM (10 Mt X 3). Opranndeckue Gpa3bl OObEAMHSIIH, TIPOMBIBAJIN
HACBHIIIEHHBIM COJIEBBIM pacTBOpoM (10 mit), BRICYIIMBAJIH C TOMOIIBIO OE3BOAHOTO Cyibdara
HaTpust, (PUIBTPOBAIM U KOHLEHTPUPOBAIU C TOJydeHHeM octarka. OCTarok OTAEIsUId U
OYHINAIN TIOCPEACTBOM XpOMarorpauu Ha CHJIMKareje C IMOJYYEeHHEM IPOMEKYTOUYHOTO

coenunenus 1-34.
[0198] LC-MS (ESI) [M+H]": 460,2.

[0199] Ilpumep BapuaHTa ocyuiecTBieHus 35. IloaydyeHre npoMexKyTOYHOIO COeIUHEHHs -

35
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[0200] TIIpu 25°C okcamunxjopun (22,85 mr, 0,18 MMOJIb) PacTBOPSUIM B IUXJIOPMETAHE
(10 mu) u cmech oxyaskaanu 10 -60°C, MeneHHO 100aBIsIN TUMETHICYIbGoKcH (28,36 Mmr,
0,36 MMOJTb) U peaKkIMOHHBII pacTBOp nepemenuBanyu mpu -60°C B Teuenue 0,5 yaca. 3arem
no0aBysId  pacTBOp TpoMmekyTodHoro coenwHenms [-34 (50,00 mr, 0,11 MMonib) B
auxjopMerane (5 M) M JOMOJHHUTENBHO mepemMemuBaiu npu -60°C B Teuenue 0,5 yaca.
Jobapnsm TpusTHIamMuH (55,65 mr, 0,55 MMOJIb) U pEaKLIMOHHBIA PACTBOP JOTONHUTEIIBHO
nepememmBanu npu -60°C B teuenue | uvaca. IloBblmanu Temmeparypy peakLUOHHOTO
pacTBOpa [0 KOMHAaTHOH Temmeparypel, pazOaBimsun Bomod (10 M) M 3KCTparupoBaiu
nuxjyiopmeradoM (10 mut x 3). Opranndeckue (asbl OOBEIUHSIN, TPOMBIBATH HACHIIIEHHBIM
cosieBbIM pactBopoM (10 mit), BBICYIIMBAJ M C TOMOLIBIO OE3BOTHOrO cyibdara Harpus,
(GunbTpOBaNM U KOHLIEHTPUPOBAIU C IMOJNyYeHHeM ocTarka. OCTaToK OTAENSIM M OYMIIAIN

MOCPENCTBOM XpoMarorpaduu Ha CHITUKarese ¢ rmoiy4yeHHeM IPOMEKYTOYHOTO COeNUHEeH s -

35,
[0201] LC-MS (ESI) [M+H]": 458,2.

[0202] IlIpumep BapuanTta ocyuiectBieHus 36. IloayueHne npoMexKyToO4HOro CoequHeH s 1-

36

.Boc
Cl (\N Cl




WO 2021/129653 PCT/CN2020/138572
54

[0203] IIpu 25°C mpomeskytounoe coequnenue 1-35 (45,00 mr, 0,098 MMOITB) PacTBOPSLTH B
nuxjopmerane (5 mu), mocienoBarenbHO  noOaBisuid  1-Boc-mumepasun (27,94 wr,
0,15 mmoub), Tpuanerokcuboprunpun Hatpus (42,39 mr, 0,20 MMOJIB) U YKCYCHYIO KHUCJIOTY
(0,60 mr;, 0,0098 MMoITB) U OOECTIeUnBaIH OCYLIECTBICHUE PEAKLIMU B PEAKIIHIOHHOM PacTBOPE
IpY KOMHATHOM TeMIneparype B TedeHre 3 yacoB. K peakiimoHHOMY pacTBOpY HOOABIISIIN BOY
(10 M) W peakUMOHHBI pPACTBOP OKCTparupoBaiu aumxjopmeranom (10 m x 3).
Opranmdeckue (azbl 0OOBEIUHSIIN, TPOMBIBATH HACBIIIIEHHBIM COJIEBBIM pacTBOpoM (10 mi),
BBICYLITUBAJIU C TOMOLIBEO 0€3BOTHOTO Cyib(ara HaTpust, PHIBTPOBAIN U KOHIIEHTPUPOBAJIH C
nojiyueHueM ocrtarka. OCTarok OTAENSIM M OUYHINAIM TOCPEACTBOM Xpomarorpaduu Ha

CUJIMKAresie ¢ MOJly4€HHEM MPOMEKYTOUHOro coeanHenus [-36.
[0204] LC-MS (ESI) [M+H]": 628,4.

[0205] IIpumep BapuaHTa ocyuiecTBieHus 37. IloaydeHne npoMexKyTOYHOrO COeIuHEHHs 1-

37

Cl Cl

1-36 1-37

[0206] IIpu 25°C nmpomesxyrounoe coenunerue 1-36 (25,00 mr, 0,040 MMOJIb) PACTBOPSIIIH B
nuxjiopmerane (2 mi) u pobasmsun TpudTopykcycHyro kucinory (1 mur). OOecneuuBanu
OCYIIECTBJIEHUE PEaKIMH B PEAKIMOHHON CMECH NPU KOMHATHOH TeMmeparype B TE€UYEHUE
3 yacoB. PeakIIMOHHBIN PacTBOP KOHLEHTPUPOBAIH C MOJYYEHHEM HEOUHIIEHHOTO MPOAYKTA
IIPOMEXKYTOYHOrO coequHeHus [-37 W 3areM HEOYMINEHHBIH MNPOAYKT MNPUMEHSIIH

HETIOCPEACTBEHHO /IS CIIENYIOIel peakuu 0e3 OYUCTKH.
[0207] LC-MS (ESI) [M+H]": 528.3.

[0208] Ilpumep BapuanTta ocyuiecTBieHus 38. IloaydyeHne npoMexKyTOYHOrO CoeIuHEHUs -
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[0209] 4,5-AudTopdranesnri anrugpun (1,00, 5,43 MMOJb) pacTBOPSUIM B JIEASTHOM
ykcycHOH kuciote (20,0 Mi1) U MOCIenoBareabHO NOOABISIN NPU MEPEMELIMBAHUN aLeTaT
Hatpust (894 mr; 10,9 Mmonib) W rHApoXyOpuA  3-aMHUHO-2,0-nunepunuHanona (894 wr,
5,43 MMouib). PeakIMOHHYIO CMECh MepeMEIINBAIH 1 00ECIIEYNBAIIH OCYLIECTBICHHE PEaKLIUH
npu 120°C B TedeHue 16 9acoB B 3aIMUTHON arMocdepe aproHa. PeakIMOHHBIN pacTBOp
OXJIQKJJAJIA 10 KOMHATHOM Temneparypel, BeuBaigu B Boxy (100 mur) m ocaskmanu Oonbluee
KOJIMYECTBO TBEPABIX BELIECTB, (DUIBTPOBAIM, OCANOK Ha (PUIBTPE NPOMBIBAIN BOHOH
(10,0 M x2) m ocamok Ha (QUIBTPE BBHICYLIMBAIN C MOJYYEHHEM IPOMEKYTOYHOTO

coequnHenus 1-38.

[0210] IIpumep BapuanTa ocyuiecTBieHus 39. IloayyeHne npoMeKyTOYHOTO COeIuHEHUs -

39

Boc—N NH
F. oc k/N
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F NH E NH

[0211] TIIpomexyrouHoe coenunenue 1-38 (1,40, 4,76 MMoIb) pacTBOpPsUTA B OE3BOTHOM
numetwicynbgokenne (20,0 mit), mocnemoBareabHO AO0ABISUIA  JTUH3OMPONII3THIAMUH
(1,23, 9,52mmonb) wu  l-Tper-Oyrokcukapbonmnmunepasud (887 mr, 4,76 MMoub).
PeakunonHy0 cMeCh IepeMelnBaii U o0ecreunBaIn ocyimecTsienne peakuuu npu 110°C B
TedeHne 16 4acoB B 3aIIMTHON atMocdepe aproHa. PeaklMOHHBIA PacTBOP OXJIAXKAAIU JIO
KOMHATHOW TeMIlepatypsl, BbUIMBaIH B Boay (100 Mil) W 3KCTparnpoBajy 3THIIALIETATOM
(50,0 M % 3). Opranuueckue (a3pl OOBEAMHSAIN U TPOMBIBAIM HACBHIIEHHBIM COJIEBBIM

pactBopom (50,0 mut X 2), BBICYIIMBAJIN ¢ MOMOIIBIO Oe3BomHOrO cyibdara Harpus. Cmech
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(1)I/I.]'II:>TpOBa,J'II/I7 (1)I/IJ'[praT KOHLCHTPUPOBAJIXU TIPU TOHUKCHHOM HAaBJICHHUU C YAAJICHUEM
OpTraHHUYECKOro pacTBOPUTECIIA C IMOJTYUYCHUEM OCTaTKa, U OCTATOK OTACIIAIN, W OYUIIAJIN

MOCPEACTBOM XpoMaTorpaduu Ha CUJTUKarese ¢ MoJy4eHUeM MPOMEKYTOUYHOTO CoeauHeHus 1-

39,
[0212] LC-MS (ESI) [M+H-56]": 405,2.

[0213] IIpumep Bapuanra ocyuiectsieHus 40. IloayueHne npoMexKyToOYHOrO COeuHEHHs 1-

40
Boc. HN
N o] N o]
F 4§;h}-|: F ‘gﬁ_f‘}*:
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[0214] IIpomexyrtouHoe coenmaenue 1-39 (600 mr, 1,30 MMONB) PacTBOPSUTH B PacTBOpE
runpoxyiopuaa auokcana (25,0 mut). PeakMoHHYI0 cMech MepeMelIuBaiu U o0eCTednBaIn
OCYILECTBJICHUE pPEAaKLMH IPU KOMHATHOW TeMIeparype B TedeHue | yaca B 3aLIUTHOU
armocdepe aprona. CmMechb KOHLEHTPUPOBAJIU NPH IMOHWKEHHOM MAABJICHUU C YIAJEHHEM
OPTraHUYECKOro PacTBOPUTENs, OCTaTOK nobaemsin k Boae (100 mu) m perymuposanu pH
cucteMbl 10 8,0 ¢ MOMOIIBIO HACBIIIEHHOT'O BOXHOIO pacTBopa OukapOonara Harpusi. CMech
sKcTparupoBanu puxiopmeranoM (50,0 mu x 3), opranuueckue (assl oObenMHSIIM U
NPOMBIBAJIM HACBIIIEHHBIM COJIEBBIM PacTBOpoM (50,0 Mit X 2), BBICYIIHMBAJINA C MOMOLIBEO
Oe3BomHOro cynbdara Harpusi. PeakumoHHBIH pacTBOp (UIBTPOBAIUM H  (QUIBTPAT
KOHLIGHTPUPOBAJIU MpPHU TMOHIKEHHOM JaBJIEHUU C IOJyY€HHEM HEOUMINEHHOTO IMPOAYKTa
IPOMEXKYTOYHOro coenauHenust [-40, u 3areM HEOUMINEHHBIH MNPOAYKT NPUMEHSIIH

HETIOCPEACTBEHHO /IS CIIENYIOIEeH peakuu 0e3 OYUCTKH.
[0215] LC-MS (ESI) [M+H]": 361,2.

[0216] Ilpumep BapuanTa ocyuiecTBieHus 41. IloaydueHne npoMexKyTOYHOIO CoeIuHEHHsI 1-

41
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[0217] IIpomexytounoe coemuHenue 1-3 (230,00 mr), 3,6-muxnopnupunaszud (589,93 mr
3,960 mmonip) u  kapbonar kamus (1,091, 7,920 mmonb) cycnenmupoBanu B N,N-
mumermindopmamune (15,0 MT) mpu  KOMHATHOH Temmeparype. PeakuMOHHYIO CMech
nepemernuBaid Ha MacistHOi Oane mpu 80°C B TeueHune 3 yacoB. PeaklMOHHBINH PacTBOP
OXJIQKJTAJIA 1O KOMHATHOW TEMITEpaTypa €CTeCTBEHHBIM 00pa3oM, pa3zdasisiim Boxoit (20,0 mu)
u skcTparupoBanmu stwinanerarom (20,0 Mt X 3). Opranuueckyro (a3y BBICYIIHMBAIA C
noMoIp0  0e3BogHOro cyibdara HaTpus, (UIBTPOBANTH, (UIBTPAT KOHLEHTPUPOBAIH C
MOJIyY€HHEM OCTaTKa M OCTATOK OTAENSIM M OYMINAIN IOCPEACTBOM Xpomartorpaduu Ha

CUJIMKareJse ¢ MOJly4€eHHEM MPOMEKYTOUHOro coeauHenus [-41.

[0218] Ilpumep BapuaHTa ocyuiecTBieHus 42. IloaydyeHne npoMexKyTOYHOrO COeIUHEHMsI 1-

42
OH 0
CI—({‘:}—NO—/ > C|—@—N<>—’/
141 I-42

[0219] Tlpwu -78°C okcanunxiopun (305,16 mr, 2,400 MMOJTb) PaCTBOPSUIA B AMXJIOPMETAHE
(10,0 mu1), M MenTIeHHO AOOABIISUTH MO KaruisaM auMeTuicynbhokenn (250,47 mr, 3,210 Mmodb),
U peakLUOHHBIN pacTBop nepemernusaiu npu -78°C B Teuenue 0,5 yaca. [IpomexyrouHoe
coenunenue [-41 (160,00 mr; 0,801 mMonp) pacTBOpsin B amxjopmerane (5,0 mu), u
100aBIISUIH TIO KAIUISIM K PEAKIIMOHHOHN CUCTEeMe, U POAOIDKANN epeMernrBanue npu -78°C B
teuenne 1 vaca. Tpwdtumammua (486,61 mr, 4,810 MMonb) nOOaBISIM TO KamisiM = K
PEaKIMOHHON CHUCTEeME, M CMECh MepeMeIInBaii B TeueHne 0,5 yaca, U 3aTeM eCTeCTBEHHBIM
o0pa3oM TOBBILANIA €€ TeMIeparypy 0 KOMHAaTHOW Ttemneparypbl Jlius paszOamneHus
nobaensiin Bopy (30 M) M PEAKIMOHHBIM PACTBOP 3KCTPArMPOBAIN  TUXJIOPMETAHOM
(20 mut x 3). Opranudeckyro a3y BBICYIINBAIN C TOMOINBIO O0E3BOAHOTO Cynb(dara HaTpus,
¢unbTpoBany, GUIBTPAT KOHLEHTPHPOBAIHN C MOJYYEHUEM OCTAaTKa U OCTATOK OTHAENSIHN U

OYMIIANN TOCPEACTBOM XpoMarorpaduu Ha CHJIMKAresie C IMOJy4eHHEM IPOMEKYTOYHOIO



WO 2021/129653 PCT/CN2020/138572
58

coenuHenus 1-42.
[0220] LC-MS (ESI) [M+H]™: 197,8.

[0221] TIlpumep BapuanTta ocyuecTtsieHus 43. IloaydyeHne npoMexyTOUHOrO CoeIMHeHus I-

43
NBoc
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142 1-43

[0222] TIIpomexytouHoe coenunenue [-42 (150,00 mr, 0,76 mmonb) u N-Boc-nmunepasux
(155,51 wmr, 0,83 mmonp) pacTBopsuu B 1,2-nuxnopatane (15,0 M), 3aremM 100aBIIsITN K 3TOMY
Tpuauerokcuboprunpun  Harpust (377,61 mr, 1,60 mmonb).  PeakunoHHBIA  pacTBOp
nepeMemuBaid B TeueHue 3 dacoB. JloOaenmsm Bomy (30 Mil) M peakLMOHHBIH PacTBOP
SKCTparupoBajy auxjopmeradoM (30 mi X 3). Oprannueckyro a3y BHICYIIHBAIH C TOMOIIBIO
6e3BonHOrO cynbdara Harpus, puasTpoBaiH, PUIBTPAT KOHLEHTPHPOBAIH C MOJTYUYEHHEM
OCTaTKa U OCTATOK OTAENSJIM U OYMIIAIN TOCPEACTBOM XpOMaTorpapuu Ha CHUJIHKAresie C

MOJIy4YE€HHEM IIPOMEKYTOUHOrO coenuHenus 1-43.
[0223] LC-MS (ESI) [M+H]": 368,3.

[0224] IlIpumep Bapuanra ocyuiectieHus 44. Ilony4yeHne npoMexKyToYHOrO COeUHEH s 1-

44

(—_)NBoc -
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1-43

[0225] B 3ammrHOM armochepe azora mnpomexxyrodHoe coenuHeHune [-43 (50,00 mr
0,136 mmorb), I-2 (68,94 mr; 0,163 MmmoIB), [1,1"-

ouc(nupenundpochuno)deppoues|auxnopnamianuii(Ill) (9,93 mr, 0,014 mmonb), kapOoHaT
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kanus (46,96 mr; 0,340 mmodb) cycnieHaupoBaiu B cmecu 1,4-auokcan/soaa (4,0 miu/1,0 mi).
Peakunonnyro cMech nepemeninBanu Ha macisiHoi Oane ripu 80°C B Teuenue 3 yacos. [locne
OXJIQXKJIEHHsI 10 KOMHATHOHN TeMIeparypbl HEPACTBOPUMOE BEIECTBO YAAJSIIN MOCPEICTBOM
(GuIETpOBaHMS C OTCACBIBAHMEM U (DHIBTPAT KOHLEHTPHPOBAJIU C IMOJYYEHHEM OCTaTKa.
OcTarok OTAENSIN M OYMIIAJIH ITOCPENCTBOM XpOMaTorpaduu Ha CHIIMKArese ¢ MOoNy4YeHneM

IIPOMEKYTOYHOTO coennHeHus [-44.
[0226] LC-MS (ESI) [M+H]": 628,4.

[0227] Ilpumep BapuanTa ocyuiecTBieHus 45. Ilony4ueHune npoMeKyToO4HOrO CoeIUuHEHHsI -

45
AN NBoc NS NH
( D (
cb\N A\ N<>J“_) — . 7\ N:>_/"
N=N N=N
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1-44 1-45

[0228] Ilpm xkoMHaTHOH Temmeparype IpomekyTouHoe coenuHenne I1-44 (60,00 wmr,
0,096 mmoJb) pacTBOpsIM B auxyopMeraHe (2,0 mur), 3areM m00aBisLTd TPUPTOPYKCYCHYIO
kucioty (1,0 mur). PeakiimoHHBINH pacTBOp MepeMelIMBaiu NP KOMHATHOI TeMmmeparype B
Te4eHHE | yaca U peakLMOHHBIA PaCcTBOP KOHLEHTPUPOBAIU C MOJIYYEHUEM HEOUUIIEHHOIO
MPONYKTa MPOMEXKYTOUHOrO coenuHeHus [-45, u 3aTeM HEeOUHMINEHHbIH MPOAYKT MPUMEHSIN

HETIOCPEACTBEHHO /IS CIIENYIOINEH peakuu 0e3 OYUCTKH.
[0229] LC-MS (ESI) [M+H]": 5283.

[0230] IIpumep BapuanTta ocyuiecTBieHus 46. IloayyeHue npoMeKyTOUHOro coequHeHus I-

46

HN CbzN
\k/OH OH

1-3 1-46

[0231] IIpomexyrouHoe coequueHue [-3 (694,00 mr) pactBopsuin B nuxyiopmerane (10 mur)

NpU KOMHATHOH TeMIleparype, 3aTeM IOCIeA0OBaTeNbHO N00aBsu TpusTHiIaMuH (2,42 1,
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23,90 mmonp) u Oemsmixnopdpopmuar (1,361, 7,97 MMONb) W PEAKLMOHHBIA PacTBOP
nepeMellMBaId B TEUYEHHWE HOYM IPU KOMHATHOM Temmeparype. PeakuuoHHBI pacTBOp
BbUTHBaIU B BoAy (50 MiI) M sKkcTparupoBanu auxjopmeraHoM (20 mu x 3). OpraHuueckue
(ba3bl 0OObEAUHSIIH, BBICYIINBAIU C MTOMOIIBIO O€3BOAHOTO Cynb(ara HaTpUs U (PUIBETPOBAIIH.
DunbTpar KOHLEHTPUPOBAJIM C MOJydeHHeM ocTarka. OCTaToKk OTAesUIM U OYMIIAIN

MOCPEACTBOM XpoMaTorpaduu Ha CUJTUKaresie ¢ MoJy4eHHEM MPOMEKYTOIHOTO CoenuHeHu st 1-

46.

[0232] IlIpumep BapuanTta ocyuiectBieHus 47. IloayueHne npoMexKyTOUHOTO coequHeHus I-

47

CbzN CbzN
OH 20
1-46

1-47

[0233] Oxcammxnopun (773,60 mr, 6,10 MMOJIBb) pacTBOPsUIM B ITUXJIOpMETaHe (5 MIT), U B
3amuTHOI atMocepe azora npu -60°C nobasnsnu 6e3BOAHBIN AUMETHICYIbGOKCeHT (2,16 T,
27,71 MMOITB), M pE€aKLIMOHHBII pacTBOP NepemernnBany B reueHue 0,5 gaca. 3arem no0aBsim
pacTBop MpoMekyToyHoro coenuHenus [-46 (1,23 r, 5,54 mmonb) B auxnopmerane (5 M) u
peaKIMOHHYIO0 cMech nepeMernBaiu pu -60°C B Teuenue 0,5 vaca. J{oOaBsm TpPUITHIAMUH
(2,80, 27,71 MmMOnb), TeMmepaTrypy peakLHOHHONH CMeCH MeNJIEHHO TIIOAHUMAIH [0
KOMHATHOM TeMIIEpaTyphI MOCIe T0OABICHUS O KAIUISIM, PEaKIIOHHBINA PACTBOP BbLUTHBAJIU B
Bony (50 mut), skcTparupoBanu sTuianeratoM (20 mut X 3), BBICYIIMBAJIA C TOMOLIBEO
6e3BogHOTO cynbdaTta HaTpus U GUIbTPOBAIU. PUIBTPAT KOHLIEHTPUPOBAU C MOJYYCHUEM
HEOYHUIIEHHOrO MPOAYKTAa MNPOMEKYTOUHOro coeauHeHus [-47 u 3aTeM HEOYMIIECHHBIN

MPOAYKT MPUMEHSUTA HEMOCPENCTBEHHO ISl CIIEAYIOEH peakiuu Oe3 OUHUCTKU.

[0234] Ilpumep BapuanTa ocyuiecTBieHus 48. IloayueHune npoMexKyTOYHOrO COeIuHEHHsI -

48

NBoc

CbzN \:\\¢0 HN. S ChbzN \j\/ OBoc
1-48

1-47
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[0235] IIpomexyrtouHoe coenunenue [-47 (1,25 r), N-Boc-nunepasun (1,58 r; 8,55 mmoinb)
pacTBopsuii B auxyopaTane (15 mur), moOaBisyiu NpuU KOMHATHOW TeMmeparype YKCYyCHYIO
kuciory (684,77 mr; 11,40 mmonb) u Tpuaunerokcuboprunpun Harpus (1,81 1, 8,55 Mmons).
PeakuOHHBIN pacTBOp MepeMEIINBAId B TEUEHUE HOYM MPU KOMHATHON TeMmepaTrype, U
PEaKLMOHHBII PacTBOP BBUIMBAIN B HACBIEHHbIH pacTBop OmkapOonarta Harpus (30 mi), u
SKCTparupoBan stuinaneraroM (20 mi x 3). OpraHuyeckue Cion OObEAUHSIIH, BBICYIIUBAIH
¢ ToMOLIbI0 0e3BONHOTO cyibdara HATPHUst U PUIBTPOBAIU. DPHUIETPAT KOHLEHTPUPOBAJIU C
nojiyueHueM ocrarka. OCTarok OTAENSIM M OUYUINAIM TMOCPEACTBOM Xpomarorpaduu Ha

CUJIMKaresyie ¢ MOJy4€HUEM MPOMEKYTOUHOro coeanHenus [-48.

[0236] Ilpumep BapuanTa ocyuiecTBieHus 49. IloayueHune npoMexKyToO4HOro coeuHeHus I-

49

NBoc
Csz\l/O HND\/OBM
14

1-48 9

[0237] Ilpu koMHaTHOH TemMmeparype npomexxyrounoe coenunenue 1-48 (1,70 r, 4,36 mmonb)
pactBopsuti B MeTanou (20 mut), 3arem nobasssuin nayutaguii Ha yrite (500 mr, 10% mo macce).
Peaxk1MOHHBI pacTBOp MEpeMELIMBAIM MPU KOMHATHON TeMIEpaType B TE€YEHHE HOYU B
arMoc(epe Bopopona. PeakiimonHbli pacTBop GuibTpoBain U GUIBTPAT KOHIEHTPUPOBAIIH C
MOJIyYeHUEM HEOUMIIEHHOIO0 MNPOAYKTa NPOMEKYTOUHOro coenuHeHus [-49 u 3arem

HEOYHIICHHBIHI MPOAYKT MPUMEHSITH HEMTOCPEICTBEHHO JJIS CIEAYIOIIEeH Peakiiu 0€3 OUUCTKH.

[0238] IIpumep Bapuanra ocyuiectsieHus S50. Ilonyyenue npoMeKyTO4HOro coequHeHus I-

50

Br XN
| Br N
HN NBoc F E \6\
\j\/N\) SN NBoc
S

1-49 1-50

[0239] IIpomexytouHoe coenunenue 1-49 (100,00 mr) u 2-¢prop-5-Opommupunus (103,38 mr,

0,59 mmoub) pactBopsuta B N, N-mumertmipopmamuze (5 M) mpu KOMHaTHOH TeMIiepatype u
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nobasnsimn kapOoHar kanus (162,36 mr, 1,17 Mmonb). PeakunoHHbIH pacTBOp HarpeBaiu U
nepememuBany npu 80°C B TeueHHe HOYM B 3aIIUTHON armocdepe asora. PeakimoHHBIN
pacTBOp OXJaXXAalu [0 KOMHATHOW TemIleparypbl, BbutMBaiu B Bomy (50 mu), 3arem
SKCTparupoBaiu stuianeraroM (20 mi x 3). Opraandeckue ¢aspl OObETUHSIN, BBICYIIHBAIN
C TOMOIIBI0 0e3BOAHOrO cynbgara Harpus U GuisTpoBanu. OUIBTPAT KOHLEHTPUPOBAIHU C
MOJIyY€HHUEM OCTaTKa, M OCTATOK OTHEJSIM, W OYMINAIU MOCPEACTBOM XpoMarorpaduu Ha

CUJIMKAareJie ¢ MOoJy4YeHUEeM MPOMEXKYTOUHOTO coearHenus [-50.

[0240] IIpumep Bapuanta ocyuiectsieHus S1. Iloay4ueHne npoMexKyTOYHOrO CoeuHEHHs 1-

51
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[0241] IIpomexyrtounsle coemuHerus [-50 (110,00 mr, 0,27 mmons), [-2 (112,76 wmr,
0,27 MMOJIb) PaCTBOPSUIM B CMECH JMOKCAaHa M BOJBI (5 Mi1/2 MIT) MPpU KOMHATHOM TeMIiepaType
u  pobaBmumu  1,1'-6uc(nudpenundpochuno)peppouenauxnopnamaamguii(ll) (19,74 wr,
0,027 mmonp) u kapOonat kamust (111,78 mr, 0,81 mmonb). PeakuuMOHHBIIH pacTBOP
nepemernuBaiy npu 80°C B TeyeHue 2 4acoB B 3aIIUTHON atMocepe a3ora. PeakimoHHbIN
pacTBOp OXJAXJAIM A0 KOMHATHOW TeMIepaTyphl, BbUMBaIKM B Boay (50 mi) wm
sKCTparupoBaiu stuaneraroM (20 mi x 3). Oprannueckue (ha3bl OObEAMHSIIH, BbICYIIUBAIH
C TIOMOLIBIO 0€3BOHOTO Cysibdara HaTpust U pruibTpoBau. @UIBTPAT KOHIEHTPUPOBAIH C
MOJIyY€HHUEM OCTaTKa, U OCTATOK OTAENSUIM, M OYHUINAIH MOCPEICTBOM XpoMarorpadpuu Ha

CUJIMKAreJe ¢ NoJiydY€HUeM NPOMEKYyTOUHOro coequuenus [-51.
[0242] LC-MS (ESI) [M+H]": 627 4.

[0243] Ilpumep BapuanTta ocyuiecTBieHus 52. [loaydyeHne npoMexKyTOYHOrO COeIuHEHUs -

52
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[0244] TIpomesxytouHoe coenuuenue [-51 (100 mr; 0,159 MMomb) pacTBOPsUIM B PacTBOPE
xJjiopoBopopona B sTmianerare (3 M, 8 M) mpu KOMHATHOH Temmeparype. PeaklnOHHBIH
pacTBOp NEepEeMEIINBAJIA IIPU KOMHATHON TEeMIlepaType B T€YEHHE 2 4aCOB U PEaKLMOHHBIN
pacTBOp KOHLEHTPUPOBAIN C IOJYYEHHEM HEOUYHUIIEHHOIO NPOAYKTAa MNPOMEKYTOYHOIO

coenuHeHust I-52, m 3areM HEOUMINEHHBIA MNPOAYKT IPUMEHSIN HENOCPENCTBEHHO IS

Cenyrolel peakiuu 0e3 OYUCTKH.
[0245] LCMS (ESI) [M+H]": 527,3.

[0246] Ilpumep BapuaHTa ocyuiecTBieHus 53. IloaydyeHne NpoMexKyTOYHOrO COeIUHEHHs -

53
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[0247] TIpomexyrtounsle coenurenuss [-2 (75,00 mr, 0,18 mmonb), 2,5-muxnopnupasuH
(52,86 mr, 0,35 MMoJIb) pacTBOPSIH B cMecH TeTparuapodypana u Boasl (5 mi/2 mu) npu
KOMHAaTHOW Temmepatype u pobaeimsuin  Terparpudenundochunnamaanii (20,50 mr,
0,018 mmons) u  kapbonar kamus (73,56 mr, 0,53 mmonb). PeakIHMOHHBIA pacTBOP
nepemernuBany npu 80°C B TedeHne 2 4acoB B 3aIIUTHON atMoc(epe a3ora. PeakimoHHbIH
pacTBOp OXJAXKIATU IO KOMHATHOM TeMIlepaTyphl, 3aTeéM BbUTMBaIM B Boxy (50 M) u
sKcTparuposany stunaneratoM (20 mi x 3). Opranuueckue ¢asbl BBICYIIUBAIHA C TOMOIIBIO
6e3BogHOrO cynbdarta HATpus U GUIBTPOBATH. PUIBTPAT KOHIEHTPUPOBAIU C MOJYYCHUEM
OCTaTKa, ¥ OCTATOK OTHEINISUIM, U OUUINAJIH TOCPENCTBOM Xpomarorpadguu Ha CUIMKarene

MOJIyYE€HHEM IPOMEKYTOUYHOrO coenuHenus 1-53.
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[0248] LC-MS (ESI) [M+H]": 441,2.

[0249] Ilpumep BapuanTta ocyuiecTBieHus 54. [loaydeHne npoMeKyTO4HOrO CoequHeHus -

54
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[0250] TIIpomexyrounsle coemuHenust [-53 (70,00 mr, 0,17 mmonp) u 1-49 (52,41 wr,
0,21 mmonb) pactBopsutu B N, N-mumetundopmamune (5 M) Ipu KOMHATHOUW TeMIiepaType.
Hobasnsu kapbonat kanus (70,91 mr, 0,51 MMmonb). PeakinoHHBIN pacTBOp NMepeMeInBaIn
npu 80°C B TeueHHe HOYM B 3alIUTHOH aTMocdepe a3oTa. PeakIMOHHBIN pacTBOP OXJIaKIaIH
IO KOMHATHOW TeMmmeparypbl, BbUIMBaIM B BoAy (50 M), 3areM 3KCTparupoBaIu
stunaueratoM (20 mut x 3). Opranudeckue ¢asbl OOBEAUHSIN, BBICYIIUBAIH C MOMOIIBIO
6e3BogHOrO cynbdarta HaTpus U GUILTPOBAIU. PUIBTPAT KOHLEHTPUPOBAIU C MOJYYEHUEM
OCTaTKa, U OCTATOK OTAEJSUIM, U OYHUINAIM MOCPENCTBOM Xpomarorpaduu Ha cuimkarene

MOJIyY€HHEM MPOMEKYTOUHOIO coenuHenus [-54.
[0251] LC-MS (ESI) [M+H]": 628.4.

[0252] IlIpumep BapuaHTa ocyuiecTBieHus 55. IloayueHne mpoMexKyToOYHOro CoeuHeHHs 1-

55
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[0253] Ilpm kOMHaTHOH Temmeparype IpoMexxyTouHoe coenuHenne [-54 (60,00 wmr,

0,096 MmmoJb) pacTBOpsUIM B AuxjopMmerane (3 mur), 3areM n00aBisin TPUPTOPYKCYCHYIO
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kuciory (1 mu). PeaknmoOHHBIN pacTBOp NepeMelMBaIM IMPH KOMHATHOW TeMIIEparype B
TeyeHue 1 yaca ¢ Mony4eHueM HEOYHUILEHHOIO MPOAYKTa MPOMEXYTOUHOro coequnenus I-55
¥ 3aT€M HEOUHIIEHHbIH NMPOIYKT MPUMEHSUIN HETTIOCPEACTBEHHO NI CIEAYIOLEeH peakuu 0e3

O4YUCTKH.

[0254] IIpumep Bapuanra ocyuiectieHus 56. IloayueHne npoMexKyToYHOro CoeuHEeH s 1-

56

Cl Br HN cl N

[0255] S5-Bpom-3-xnopnupuans-2-kapoonutpun (2,00, 9,20 mmonp) pactBopsin B N-
metunmmpponuaoHe (80,0 MiT) ¥ ocenoBaTeNbHO NOOABISIN MPOMEKYTOYHOE COSTUHEHNE
3,3-qumetunuunon-2-osa (1,48, 9,20 monw), Homum memu (350 mr, 1,84 mome), N N°-
numeTi- 1, 2-nmknorekcanauamud (523 mr, 3,68 MMonb) u Ge3BomHbIN arerar kamus (2,71 T,
27,6 mmonb). PeaknmonHyro cmech nepememuBanu npu 100°C B TeueHuwe 16 gacoB B
3amuTHON armocepe aproHa. PeakIMOHHBI pacTBOp OXJaXHadH 1O KOMHATHOH
TEMIIePaTypbl U PasfeisId U OYMINATIH MOCPEACTBOM XpoMarorpaduu Ha CHIIMKAaresie C

MOJIyY€HUEM MPOMEXKYTOUHOro coenuHenus I-56.
[0256] LC-MS (ESI) [M+H]": 298,1.

[0257] Ilpumep Bapuanrta ocyuiectBieHus S57. IloayueHne npoMexKyToOYHOrO COeuHEeHHsI 1-

57
o o
Cl N Cl SN N
| o | _ Br
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1-57

[0258] IIpomexyrouHoe coemuuenue 1-56 (1,351, 4,53 MMonb) pacTBOpPsUTH B YKCYCHOH

kucyore (20,0 mut), cucremy oxnaxnainu no 0°C, moOammsiin O€3BOOHBIA aleTar HaTpuUs
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(446 mr; 5,44 mMonp) U nmoOaBsIM MO KaryisiM pactBop Opoma (796 mr, 4,98 mmonb) B
ykcycHoit kucnore (10,0 mum). Ilocne noGaBneHHss MO KamuisiM PEakLHOHHYK CHCTEMY
MOMEINAJH B 3alIUTHYIO arMOoc(epy aproHa v nepeMelnBaiy Ipyu KOMHAaTHON TeMIleparype B
TedeHue 16 gacos. Perynuposamu pH cucremsl 10 8,0 ¢ MOMOLIBK HACBHILEHHOTO BOAHOTO
pactBopa OukapOonara Harpus. Cwmech skcTparmposaim stwianeraroM (30,0 mu x 3),
opranuueckue (a3bl OObEAUHSIN U BBICYIIUBAIN C MTOMOIIBIO OE3BOHOrO CyJsib(ara HaTPHs,
¢unbTpoBanu. PUABTPAT KOHLEHTPUPOBAIM MPH TOHIKEHHOM JaBJICHHU C YOAJICHUEM
OPTaHHUYECKOTO PACTBOPHUTENS C IMOJYYEHHEM HEOYHINEHHOTO IMPOAYKTAa MPOMEKYTOYHOTO
coequHeHust 1-57. 3areM HEOYMINEHHBIM MPOAYKT NPHUMEHSJIN HENOCPENCTBEHHO IS

clenyrinei peakiuu 0e3 OYUCTKU.
[0259] LC-MS (ESI) [M+H]": 376,0.

[0260] Ilpumep BapuaHTa ocyuiecTBieHus 58. IloayyeHne NpoMexKyTOYHOrO CoeIuHEHHs 1-

58
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[0261] IIpomesxytouHoe coemunenue 1-57 (600 mr, 1,59 MMoub) pacTBOpsUIM B OE3BOTHOM

nuokcane (100 mut), 3areM MOCHEAOBATENIbHO NOOABISIN K 3TOMY OHMC(IMMHAKOIATO)IUOOP
(485 mr;, 1,91 mmonb), OesBomubiii  amerar kajus (485 mr, 1,91 mmone), 1,1'-
ouc(nudpenunpochuno)deppouenauxnopmnanaauii(Il) (23,3 wmr, 0,032 MMOJIB).
Peakunonnyr cucremy nepemernnsain npu 90°C B TedeHne 3 4acoB B 3aIUTHON arMocdepe
aproHa. CMecb KOHLIEHTPUPOBAJIH MTPH MOHMKEHHOM JaBIIEHUH C YIAJCHUEM PACTBOPHUTEIIS C

MOJIYYCHUEM OCTaTKa, U OCTATOK OTACIIANIN, U OYUIIAJTIN MOCPEACTBOM XpOMaTOI"pa(I)I/II/I Ha

CUJIMKAreJie ¢ MOJyYEeHUEM MPOMEXKYTOUHOTO coeanHeHus [-58.
[0262] LC-MS (ESI) [M+H]" 424,2.

[0263] Ilpumep BapuaHTa ocyuiecTBieHus 59. [loayyeHne npoMeKyTO4YHOrO CoeuHeHus 1-
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[0264] TIIpomexxyrouHoe coenuHenue [-6 (150 mr, 0,366 MMONB) PAacTBOPSUIU B CMECH
Oe3BogHOro guokcana wu  Boabl (15 mur/5 mut), 3areM TOCHEnOBareslbHO —TOOABIISIIH
npomexxytounoe coequHenue I-58 (186 mr, 0,439 mmons), Oe3sonHbii Gocdar kamust (233 mr,
1,10 mmonb), muxmopun 1,1'-Ouc(nu-tper-Oyrundochuno)dpeppouennamianus (4,77 wr,
0,00732 mMmonb). PeakinoHHYIO CHCTEMY MepeMEIInBaIN U OOECIIEYHBAIN OCYIIECTBICHUE
peakumu mpu 100°C B TeueHwe 3 wacoB B 3amuTHOH armocdepe aprona. Cmechb
KOHLIEHTPUPOBAJIN NPU MMOHWKEHHOM JIABJIEHUU C YIAJEHHEM PACTBOPUTENS C IMOJYYCHHUEM
OCTaTKa, M OCTaTOK OTHEINSUIM, U OYHMINAJH MOCPEACTBOM XpoMarorpaduu Ha CHIIMKArese C

MOJy4YE€HHEM IPOMEKYTOUHOr0O coenuHenus 1-59.
[0265] LC-MS (ESI) [M+H]" 627,3.

[0266] Ilpumep Bapuanra ocyuecTtsieHus 60. IToayueHne npomexyTouHOro coenuHenus I-

60
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[0267] IIpomexyrouHoe coequHenue [-59 (110 mr, 0,175 MMonb) pacTBOpsutH B O€3BOTHOM
nuxjopmerane (2,00 mi), 3arem poOaBmsuiun  TpudTOpykcycHyro kucioty (0,60 mu),
o0ecrieunBaIl OCYINECTBICHHE PEAKIMHU B PEAKIMOHHON CHCTEME B 3aIMUTHOW armocdepe
aproHa W TepeMelInBaIM TNPU KOMHATHOW Temmeparype B TeueHue 1 gaca. Cwmechb

KOHLUCHTPUPOBAJIH MPHU MOHUKCHHOM HABJICHHUU C YOAJICHUEM PACTBOPUTECIIA C MOJITYUYCHUEM
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OCTaTKa, U OCTATOK OTACANIN, U OHHINAJN MMOCPEACTBOM XpOMaTOFpa(I)I/II/I Ha CUJIMKArejiec C

MOJy4YE€HHEM IIPOMEKYTOUHOr0 coenuHenus 1-60.
[0268] LC-MS (ESI) [M+H]" 527,2.

[0269] IlIpumep Bapuanra ocyuiectieHus 61. IloayueHne npoMexKyTo4HOro CoequHeHus 1-

61

o’B \_NH Br N\-NH
1-61

[0270] CrnoxxHbll MUHAKONOBBIN 3¢up 4-nupazonadoponosoii kuciots (2,00 1, 10,3 Mmonb),
napa-opomitonoenson (4,39, 15,5 mmons), docdar kamus (4,371, 20,6 mmons) u [1,1'-
ouc(nudpenmnpochuno)deppoueH|auxnopnamnanuii(Il) (377 mr; 0,52 MMOITB) CMEIIMBAIN B
N,N-numetrundopmamuzne (20 mir) u Bone (4 mu). Ilocne TpexkparHO# 3aMeHBI arMOChepBI
pPEaKIMOHHONH CMeCH Ha AaproH NP KOMHATHOW TEMIIepaType PEeakHOHHYI CMeCh
nepemMeInuBaiy U obecrieunBaan ocyuiecTieHne peakuuu npu 90°C B TeueHue 4 4acoB B
armocdepe aproHa. Cmech OXJaKAAdH 10 KOMHATHONH TeMIIepaTypbl, BBUIMBAJIH B BOAY
(200 mu), skctparupoBanu stuiauneraroM (50 mu x 3), opraHuueckue (pasbl OOBEIUHSIH,
IPOMBIBAJIM  HACBHILIEHHBIM COJIEBBIM pacTBOpoM (50 Mut), BBICYIIMBAJIM C ITOMOLIBIO
6e3BonHOTO cynbdara HaTpus, PUIBTPOBAIH U PIIIBTPAT KOHLIEHTPUPOBAJIH MPU OHMKEHHOM
naByieHMH A0 ocrtarka. OCTaTOK OTAENSUIM M O4YHMINAJIH MOCPENCTBOM Xpomarorpaguu Ha

CUJIMKaresie ¢ MojJy4yeHUeM MPOMEXKYTOUHOTO coearuHenus [-61.
[0271] LC-MS (ESI) [M+H]": 223,2.

[0272] Ilpumep BapuaHTa ocyuiecTBieHus 62. IloaydyeHne npoMexKyToOYHOrO COeIuHEHHs -

62
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[0273] Ilpm KOMHAaTHOW TeMmmeparype CIOXHBIH  Tper-OyTuinoseiii  sdup  4-(2-



WO 2021/129653 PCT/CN2020/138572
69

THAPOKCHUITPOIII ) IUIIEepa3HH-1-kapOoHoBol kucnorbl (21, 8,68 MMonp) U TeTpaOpoMHuL
yoiepona (3,151, 9,50 mmonb) nobaensimn B Oe3BonHbI auxjopmeran (20 M) U 3arem
nobassuin  pactBop Tpudenmipochuna (2,511, 9,57 mmonp) B auxjopmerane (8 mi).
PeakunoHHyl0 CHUCTEMy IepeMelInBaJd IPU KOMHATHON TeMmeparype B T€UEHHE HOYH B
3auUTHON atMocdepe a3ora. PeakIMOHHBIH PacTBOP KOHLIEHTPHPOBAIN INPH MOHIKEHHOM
JaBJIEHUH C YOAJIEHUEM OPTaHMYeCKOrO PACTBOPUTENS C TMOJNYYEHHEeM OCTaTKa U OCTaTOK
OTACNSUIM M OYHMINAJIMA IOCPEACTBOM XpoMarorpaduu Ha CHIUKAreyie ¢ MOJy4YeHUEeM

MPOMEKYTOUHOTO CoeNHeHus [-62.
[0274] LC-MS (ESI) [M+H]": 293,1.

[0275] 'HSMP (400 MI'y, CDCls) & 3,45-322 (m, 6H), 2,72 (t, J=7.3Tn, 2H),
2,50 — 2,25 (m, 4H), 1,61 — 1,43 (m, 2H), 1,39 (s, 9H).

[0276] Ilpumep BapuaHTa ocyuiecTBieHus 63. IloayyeHne NpoMexKyTOYHOrO COeIuHEHHs -

63
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[0277] IIpomexxyrouHoe coenuHenune 1-61 (270 mr, 1,21 mmonb) pactBopsuiu B N, N-
mumermndopmamune (3 i) u Kk cmecu npu 0°C poGamnsimm rupapun Harpusi (72,8 wr,
1,82 mmonb, yrcrora 60%, B MUHEPATHLHOM Maciie), PEAKLIMOHHYIO CMECh MepeMelInBaIi U
o0ecrieurBali OCYLIECTBIEHUE PEAKIIH NPH KOMHATHOH TeMreparype B TedeHue 0,5 gaca, u
n00aBIISUIH TIO KAIUTAM MPH KOMHATHOW TEMIIepaTrype pacTBOP MPOMEKYTOUHOTO COSTUHEHHUS
[-62 (355wmr, 1,21 mmome) B N, N-mumermndopmamune (2 mu). PeaknuoHHYH CcMech
nepeMeInuBaIi U 00eCreunBaiyd OCYIIECTBICHHE PEaKL NPU KOMHATHOW TeMIlepaType B
TeUeHNe HOYH. PeakIIMOHHBIN pacTBOpP BbUTMBAJIN B HACBILIEHHBIH PACTBOP XJIOPHIA AMMOHHUS
(50 mim), skcrparupoBanu sTHnaneratoM (15 mia x 3), oObeaMHsIIM OpraHUuYecKyro (asy,
NPOMBIBAJIM HACHIIIEHHBIM COJIEBBIM pacTBOpoM (30 mu1), BBICYLIMBAJM C IOMOLIBIO

6e3BomgHOrO Cynbdara Harpus, punsTpoBai. PUIETPAT KOHIIEHTPUPOBAH MTPHU MOHIKEHHOM
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JABJICHUU C TOJYYEHHUEM HEOUYHLIEHHOIO MPOAYKTAa MPOMEKYTOYHOro coeauHeHus I-63 u
3aTeéM HEOUMIIEHHBIN MPOAYKT MPUMEHSUIM HEMOCPEACTBEHHO IS CleAyIoIel peakuuu Oe3

OYHNCTKH.

[0278] LC-MS (ESI) [M+H]": 435,1.

[0279] Ilpumep BapuanTa ocyuiecTBieHus 64. IloayueHne npoMexKyTo4YHOro coequHeHus 1-

64

[0280] IIpomexyrouHoe coeamneHue [-63 (200 mr), mpomexxyTodHoe coenuHeHue [-2
(233 wmr; 0,551 mmomb),  dochar  xamus  (195wmr, 0,918 mmonms) u  [1,1'-
ouc(nudpenmnpochuno)deppoueH|auxnopnamanuii(1l) (16,8 mr, 0,0230 MMoIb) CMeIITUBAIH
B N,N-numerundopmamune (10 mn) u Boxe (2 mi). ITocne TpexxpaTHOi 3aMeHbl arMochepbl
Ha aproH NpH KOMHATHON TeMIepaType peakLHOHHYIO0 CMECh MEpEeMEIINBAIN 1 00eCTIeYBaIN
ocymectieHne peakuuu npu 100°C B TedeHune 2 4acoB B 3AIMMTHOH arMoc(epe aproHa.
Peak1ioHHBIN pacTBOp OXJIAXAaJK 10 KOMHATHOHN TeMreparypbl, BeutiBaiu B Boxy (100 mu),
sKCTparupoBain stunaneratoM (20 mi x 3). Opranndeckue (aspl 0ObEIUHSIH, TPOMBIBAIH
HACBIIIEHHBIM COJIEBBIM pacTBOpoM (30 Mit), BRICYIIHMBAJIH C TOMOIIBIO OE3BOAHOTO Cyibdara
HaTpust, (UIBTPOBAIM WM (UIBTPAT KOHLEHTPUPOBAIH MPHU TOHIKEHHOM MaBJIEHHUH C
nojyueHueM ocrarka. OCTarok OTAENSIM M OUYUINAIM TMOCPEACTBOM Xpomarorpaduu Ha

CUJIMKAareJie ¢ MOJy4YEeHUEM MPOMEXKYTOUHOTO coeAnHeHus [-64.
[0281] LC-MS (ESI) [M+H]": 651,2.

[0282] Ilpumep BapuaHTa ocyliecTBieHus 65. IloaydyeHne npoMexKyTOUHOTO coefuHeHus I-

65
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[0283] IIpomexytounoe coenunerue 1-64 (200 mr) pacTBopsuin B quxjopmeraHe (2 mi) u
pacTBop XJiOpoBoAopona B auokcaHe (4 M, 1 mu1) noOaBisuiM Mo KarusiM K PacTBOPY MpHU
KOMHATHON TeMIeparype ¢ MepeMelinBaHueM. PeaklMOHHYI0 CMech MepeMelnBail U
obecrednBaan OCYIIECTBIIEHUE PeaKkiUu MPU KOMHATHOHM Temmeparype B TeueHue 0,5 gaca.
PaCTBOpI/ITeJIb yAaJadaJIn u3 CMECHU IIPU MOHUKCHHOM JAaBJICHUU. Ocrarok OoTACIIANIN U OUUIAJIN

MOCPEACTBOM XpoMaTorpaduu Ha CUITUKaresie ¢ MOoy4YeHHEM MPOMEKYTOYHOTO coeuHeHws I-

65.
[0284] LC-MS (ESI) [M+H]": 551,3.

[0285] Ilpumep BapuaHTa ocyliecTBieHus 60. [loaydyeHne npoMexKyTOYHOrO CoeIuHEHHsI 1-

66

[0286] 1-tper-byTokcukapOonmn-4-(3-rugpokcunponas)nunepasut (2,00 r, 8,19 mmonp) u
terpabpomun yriuepona (2,99 r, 9,01 mmonb) cMermBaiu B TeTparuapodypane (60 mi), mocie
3aMeHbl atmochepsl Ha aproH pactBop Tpudenmndpocpuna (2,36, 9,01 mmonb) B
terparugpodypane (10 mu) noGasnsmm no kamwmsiM npu 0°C, UM peakIHOHHYIO CMeCh
nepeMerinBaii, U 00eCeunBai OCYIIECTBICHUE PEaKK MPH KOMHATHOW TeMIeparype B
arMoc(epe aproHa B TedeHHe HOUU. PacTBOpUTENb yAAISUIM M3 CMECH NPHU MOHMKEHHOM
nasnaeHn. OCTaroK OTAENSUIM M OYHMINAJIHM MOCPENCTBOM XpoMarorpaduu Ha CHITMKArese C

MOJYy4YE€HHEM ITPOMEKYTOUHOIO COeNuHEHus [-66.

[0287] 'H SIMP (400 MI'w, CDCl3) & 3,47 (t, J= 6,6 'y, 2H), 3,42 (t, J= 5,0 ', 4H), 2,48
(t,J= 6,9 Ty, 2H), 2,38 (t,J = 5,0 'y, 4H), 2,02 (p, J = 6,6 'y, 2H), 1,46 (s, 9H).

[0288] Ilpumep BapuaHTa ocyuiecTBieHus 67. IloayyeHre NpoMeKyTOYHOrO CoeIuHeHUsI -
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[0289] IIpomesxyrouHoe coemuHeHue I-61 (200 mr, 0,897 mmonb) pacTBopsiiu B V,N-
numetwidopmamune (2 mi) u nodasisum naptusiMu k cmecu pu 0°C ruapun Harpust (54,0 mr
1,35 mmonb, yucrora 60% B MHHEpAJIBHOM Maciie), PeaKIIHOHHYI0 CMECh MEepPeMelIuBaIA U
o0ecrieurBali OCYLIECTBJIEHHE PEAKIIH PH KOMHATHOH Temreparype B TeueHue 0,5 gaca, u
pacTBOp  MPOMEXKYTOYHOro  coeamHeHuss [-66 (276 mr, 0,897 mmonb) B N,N-
mumerwidopmamune (1 mur) moGaBnsiM MO KaruiiM — NIPH KOMHATHOH — TeMIiepatype.
PeakunonHy0 cMech mepeMeInnBail W O0eCreunBad OCYIIECTBICHHWE pPEaKUUU TpU
KOMHATHOM TeMIeparype B TEUEeHHE 2 4acoB. PeakLMOHHBI pacTBOp BBUIMBAJIU B
HACBIICHHBIA pacTBOp xXJjopuma ammoHus (50 mul), SKCTParupoBaid STHIIALETATOM
(15 M x 3). Opranuueckyro ¢a3zy OObEAMHSIM, TNPOMBIBAJIN HACHILEHHBIM COJEBBIM
pactBopoM (30 Mi1), BBICYIIMBAJIN C ITOMOIIBIO O€3BOIHOTO Cyib(ara HaTpus, GUIBTPOBAIH.
@unbTpar KOHLEHTPUPOBAIU IMPU MOHMKEHHOM JABJIEHUHM C MOJIY4YEHHEM HEOYMIEHHOIO
NPOAYKTA MPOMEKYTOUHOrO coenuHeHus [-67 u 3areM HEOUMIEeHHBIH MPOAYKT MPUMEHSIIN

HETOCPEACTBEHHO /IS CIIENYIOINEH peakuuu 0e3 OYUCTKH.
[0290] LC-MS (ESI) [M+H]": 449,2.

[0291] IlIpumep BapuaHTa ocyuiecTBieHus 68. IloayueHne npoMexKyToOYHOrO COequHEeHHs 1-

68

[0292] TIlIpomexytouHoe coeauneHue [-67 (200 mr), mpomexyTodHoe coenuHeHue [-2

(226 wr, 0,53 Mmob), dochar  xamus (189 wr, 0,89 mmonb) u [1,1'-
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ouc(nudpenmnpochuno)deppoueH|auxnopnamanuii(Il) (16,3 mr, 0,023 MMOIIb) CMEITHBAIA B
N,N-numerundopmamuze (5 mun) u Boze (0,5 mu). [Tocne TpexkparHoii 3aMmeHbl aTMOChepbl Ha
aproH NpU KOMHATHOW TEMIIepaType PEeakLHOHHYIO CMECh IMepeMELINBAIN U 00eCTIeYrBaIIH
ocymectieHre peakuuu npu 100°C B TeueHune 2 4acoB B 3AIMMTHOH arMoc(epe aproHa.
PeaxkMOHHBINM PacTBOP OXJIAXKAAJIU O KOMHAaTHON TEMIIEPATyphl, BbUIMBAJIN B HACHILICHHBIN
coseBoii pacteop (50 mu), sxcTparupoBanu stunaneratoM (20 mi x 3). Opranndeckyro dazy
OOBEAMHSIN, BBICYLIMBAJIN C TOMOIIBIO OE3BOXHOTO Cyibdara HaTpus, (GUIBTPOBATH H
(unbTpar KOHLUEHTPUPOBAIU MPH MOHWKEHHOM JaBJIEHUH ¢ MOJy4eHHueM ocrtarka. OcTaTtok
OTAEISUTM W OYHMINAIM IOCPEACTBOM XpoMarorpaduu Ha CHIUKAreyle ¢ MOJyYeHUEM

MPOMEKYTOYHOTO CoeNHEHUsI [-68.
[0293] LC-MS (ESI) [M+H]": 665,3.

[0294] Ilpumep BapuaHTa ocyliecTBieHus 69. IloaydyeHne npoMexKyTOYHOro CoeJuHEHHs 1-

69

° N‘%w \\:E\/\/OBOC ’ N Q O \\E\/\/OH
CI\Q 1-68 CI\Q 1-69

NC NC

[0295] TIIpomexytounoe coenunenue [-68 (130 mr, 0,195 MMonb) pacTBOpsIM B
nuxyiopmerane (1 M), 3aTrem pacTBop xJyioposomopona (3 M, 2,5 M) B MeTaHoe 100aBIIsIIN
0 KaIuIsiM K pacTBOPY IIPU KOMHATHOH Temneparype. PeakinoHHy10 cMeCh nepeMelnBaii U
obecrieurBaIl OCYIIECTBIIEHHE pPEaKIMd MPH KOMHATHOH Temreparype B TeueHue | yaca.
PaCTBOpI/ITeJIb yYAaJadJiInu 1pd TOHMKCHHOM JOAaBJICHHUU. Ocrarok oTAeIsIJIN U O4YUIAJIN
MOCPENCTBOM XpoMarorpaduu Ha CHITHKAresie ¢ moiy4YeHHeM IPOMEKYTOYHOTO COeNUHEHH S -

69.
[0296] LC-MS (ESI) [M+H]": 565,3.

[0297] Ilpumep Bapuanrta ocyuiectieHus 70. IlonyyeHne npoMexKyTO4HOro coefuHeHus 1-

70
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[0298] IIpm 25°C mpomexyrouHoe coenuHenue I-3 (3r) pactBopsiiu B N, N-
numeruwindopmamune (50 M), U mocnenoBarebHO A00aBnsM KapOoHaT Kaius (6,64 T,
48,07 mmonp), 2,6-mudproprivpuaun (2,211, 19,23 MMONb), W pPEaKIMOHHBIA PACTBOP
nepemMernuBaiy, U obecrnednBain ocyuiectienne peakimu npu 85°C B Teuenne 16 yacos. K
PEaKIMOHHOMY pacTBOpPy mnolaBisuiu BoAy (50 MuI) W OKCTPArupoBajkl ASTHUJIALIETATOM
(50 M x 3). Opranuueckue (a3pl OOBEOUHSIIM, MPOMBIBAIA HACHILEHHBIM COJIEBBIM
pactBopoM (50 MIT), BBICYLIMBAJIU C TOMOIIBIO OE3BOIHOTO Cysb(ara HAaTpus, PUIBTPOBAIH U
KOHLIEHTPUPOBAJIU TPH TIOHIKEHHOM JIaBJIEHUH C MONydeHneM octatka. OCTarok OTAesnsuid U
OYMILNAN TIOCPEACTBOM XpoMarorpaduy Ha CHIIMKAresie C IMOJYYEHHEM IPOMEKYTOYHOTO

coequnenus 1-70.
[0299] LC-MS (ESI) [M+H]™: 183,2.

[0300] IIpumep BapuanTta ocyuiectBieHus 71. IloaydeHne npoMexKyTO4HOrO CoeuHeHHs -

71
Bt )
N/ N > N/ N
OH \j\/OH
I1-70 I-71

[0301] TIlIpum 25°C mpomexytounoe coemuHenue 1-70 (1,90 r, 10,43 MMob) pacTBOpPSUIH B
nuxjopmetane (50 mi) u cmech oxnaxknanu 10 0°C, nobasnsm N-Opomcykunaumun (1,86 1
10,43 mmorb), u obecrednBad OCYIIECTBICHUE PEaKUU B peaknOHHOM pactBope mpu 0°C
B Teuenue 10 muH. JloOaBmsuim Bomy (50 MUI) UM PEaKIMOHHBIA PACTBOP 3KCTPArHPOBAIIH
nuxjiopmeraoM (50 mu x 3). Opranudeckue (a3bl OObEAWHSIIN, IPOMBIBATH HACHIIIIEHHBIM
COJIeBBIM pacTBOpoM (50 MiT), BBICYIIMBAJIM C TOMOIIBIO OE3BOTHOrO cyibdara HaTpus,
¢unbTpoBaNM M KOHLEHTPUPOBAJIM TNPHU TMOHMKEHHOM AABIEHHH C TIOJYYEHHEM OCTaTKa.
OcraTok OTHeNsUIN U OYUIIAIN MTOCPEICTBOM XpOMaTorpapuu Ha CHIIMKAaresie ¢ MoJy4eHueM

MIPOMEKYTOYHOrO coenuHeHus 1-71.
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[0302] 'H SIMP (400 MI'w, CDCls) & 7,58 (t, J= 8,7 I', 1H), 6,00 (dd, J=8,5, 1,5 ', 1H),
4,12 - 4,04 (m, 2H), 3,86 (d, J=6,3 T, 2H), 3,81 (dd, J= 8,4, 5,2 T, 2H), 3,02 — 2,84 (m,
1H), 2,77 (s, 1H).

[0303] Ilpumep BapuaHTa ocyuecTieHus 72. Iloay4yeHne npomexyTouHOro coenuHenus I-

72
Br. | N Br | SN
~ P
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OH 20
I-71 I-72

[0304] TIIpu 25°C oxcamumxyopun (855,55 mr, 6,74 MMOJb) PacTBOPSTH B IUXJIOPMETaHE
(50 mu) 1 emech oxnaxkaanu o -60°C, nobassuin numetuicyabpokcun (1,09 r, 13,90 Mmmorn)
U obecreunBaIn OCYLIECTBICHUE PEAKLUU B PEAKIIMOHHOM pactBope npu -60°C B TeueHue
0,5 gaca. 3arem noOaBisuu pacTBOp mMpomexyTodnoro coenunerns [-71 (1,10 T, 4,21 mmorb)
B nuxjopmerane (10 mim). OOecrnieunBaiy OCYIIECTBICHNE PEAKIMHM B PEAKLIHOHHONW CMECH
npu -60°C B Teuenue 0,5 uaca. JloGapmsmm TpudTmnamud (2,13, 21,07 MMone) u
o0ecrieunBaIl OCYLIECTBIEHHE PEAKLH B PEAKIMOHHOM pacTBope npu -60°C B TedeHue
0,5 yaca u npu KOMHaTHOH Temmeparype B TedeHue 0,5 uaca. JloGasmsmu Bomy (50 mun) u
PEaKIMOHHBIN PacTBOP 3KCTparupoBaiu auxjopmeranoM (50 mu x 3). Opranudeckue ¢aspl
OOBENMHSITN, TPOMBIBAJIM HACBIIIEHHBIM COJIEBBIM pacTBOpoM (50 Mil), BBICYIIHBAIH C
NOMOIIbE0  Oe3BOAHOTO  cyib(ata Harpusi, (UIBTPOBAIM W KOHLEHTPUPOBAIM TIPHU
TIOHM)KEHHOM JIaBJICHUH C MOJy4YeHHueM ocTaTtka. OCTaTOK OTAEINSUIH U OUUINAJIH TOCPEICTBOM

XpoMarorpadguu Ha CUJIMKArese ¢ MoJy4eHHeM MPOMEKYTOYHOTO coequHeHus [-72.
[0305] LC-MS (ESI) [M+H]": 259,0.

[0306] Ilpumep BapuanTa ocyuiecTBieHus 73. IloaydeHne npoMexKyTOYHOrO COeIuHEHHsI 1-

73
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[0307] TIlpm 25°C mpomexyrounoe coexnmnenue 1-72 (1,00 r, 3,86 MMonb) pacTBOpSIIM B
nuxyiopmerane (20 mi), mocnenosaresibHo nodasisuu 1-Boc-nunepasus (1,08 1, 5,79 mmonb),
Tpuanerokcuboprunpun Harpus (1,641, 7,72 MMonb) M YKCYCHYIO KucaoTy (23,42 wmr
0,39 MMOJIb) M oOOecredMBaIy OCYINECTBICHHE PEAaKIMU B PEAKLHOHHOM pacTBOpE IpH
KOMHATHOW Temreparype B TeueHue 3 yacoB. JloOaBisin Bomy (20 Mul) M peakMOHHBIN
pacTBOp 3KcTparupoBaiu auxyopmeraHoM (20 mut x 3). Opranuueckue (asbl OObEAMHSIIH,
NPOMBIBAJIM  HACBILIEHHBIM COJIEBBIM pacTBOpoM (20 MiT), BBICYIIHMBAIH C [OMOLIBIO
0e3BOIHOTO cynbdara HaTpusi, GUIBTPOBAN U KOHLIEHTPUPOBAJIH MPH MOHWKEHHOM JaBJICHUH
¢ monyueHueM octarka. OCTaTOK OTHEeNSIM M OYHMINAIM MOCPENCTBOM XpoMarorpaduu Ha

CUJIMKareJse ¢ MOJy4€HHEM MPOMEKYTOUHOIo coeanHenus [-73.
[0308] LC-MS (ESI) [M+H]": 429,2.

[0309] Ilpumep BapuaHTa ocyuiecTBieHus 74. IloaydeHne npoMexKyTOYHOrO COeIuHEHHs 1-

74

I-73 I-74

[0310] IIpu 25°C mpomexxyrounoe coenurerue 1-73 (150,00 mr; 0,35 MMOJIB) pacTBOPSIIN B
CMEIIaHHOM PacTBOpe IHOKcaHa (8 mu1) u BOAbI (2 MIT), 3aT€M MOCIEAOBATEIbHO 100ABISLTH
kapOonar kamus (144,86 mr, 1,05 Mmonb), mpomekyrouHoe coenuHenune 1-2 (177,23 wr,
0,42 Mmmonb), [1,1'-6uc(audennndochuno)peppoueH | nuxnopnamnagmii(1l) (50,52 wmr;
0,070 MMOJIB), TPHIKABI 3aMEHSUTH aTMOC(hepy CMECH Ha a30T U 00eCIIeYNBAIN OCYIECTBICHUE
peakunu B arMocdepe aszora u3 OamwioHa nmpu 80°C B Teuenune 2 yacoB. K peakunoHHOMY
pactBopy nobaensiim  Bomy (10 M) w  skcrparupoBanu  stujanerarom (10 mur x 3).

Opranndeckue (a3pl 0OBEAUHSIN, TPOMBIBAIA HACBILIICHHBIM COJIEBBIM pacTBOpoM (10 mur),
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BBICYIIMBAJIN C MTOMOIIBIO 0e3BOAHOTO cyibdara HaTpusi, (UIBTPOBAIN U KOHLIEHTPUPOBAIU
MpU TOHWKEHHOM JaBJIEHUU C TMOJlydeHHeM ocrtarka. OCTaroKk OTAEsUIM U OYMINANIU

MOCPEACTBOM XpoMaTorpaduu Ha CUJTUKarese ¢ MOJy4YeHHEM MPOMEKYTOIYHOTO cCoeauHeHus 1-

74,
[0311] LC-MS (ESI) [M+H]": 645 4.

[0312] IIpumep BapuanTta ocyuiecTieHus 75. Ilony4ueHne npoMexKyToO4HOro CoequHeH s 1-

75
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[0313] IIpu 25°C mpomexyrounoe coenurerue 1-74 (120,00 mr; 0,19 MMOJIB) pacTBOPSIIN B
nuxjiopmerane (4 M), 3aTeM 100aBIsIN TPUPTOPYKCYCHYIO KUCIOTY (2 Min). ObecneunBanu
OCYILIECTBJIEHHE PEAKLUH B PEAKLIOHHOW CMeCH NMPH KOMHATHOH TeMIleparype B TEe4eHHE
3 yacoB. CMech KOHLIEHTPHPOBAIU IPH ITOHUKEHHOM JJABJICHUH C TIOJIyYeHUEM HEOUHIEHHOTO
IPOMEXKYTOYHOTO coeauHeHuss 1-75 W 3areM HEOYMINEHHBIM MNPOAYKT NPUMEHSUIN

HETIOCPEACTBEHHO /IS CIIENYIOIeN PeaKIIuH.
[0314] LC-MS (ESI) [M+H]": 5453.

[0315] IIpumep BapuanTta ocyuiectBieHus 76. IloaydueHne npoMexKyToO4HOrO CoeuHeHHs 1-

76



WO 2021/129653 PCT/CN2020/138572
78

N

W
HCLE ?
N
N
0.
A0
[e]
F3C
116

P .Boc
|\ Boc
o N,
] § h{:j&\\/’g::::J

1-73 I1-76

[0316] Ilpu 25°C mpomesxyrounoe coequrenue 1-73 (100,00 mr; 0,23 MMOJIb) pacTBOPSIIH B
CMEIIAHHOM pacTBOpe AHOKcaHa (8 mu1) u Boxbl (2 MiT), 3aT€M MOCIENOBAaTEIbHO HOOABIISIIN
kapOoHar kamus (96,74 mr, 0,70 MMoub), TpoMexxyTouHoe coenuHenune 1-16 (127,53 mr,
0,28 MMoIB), [1,1'-6uc(audenmnndochuno)peppoueH | nuxnopnamiagmii(1l) (33,92 mr;
0,047 MMOJIB), TPYKABI 3aMEHSUTN arMochepy CMECH Ha a30T U 00eCIeunBai OCYIIECTBICHNE
peakiuu B atmocdepe azora u3 6amiona mpu 80°C B Teuenue 2 yacos. J{obasnsiu Boxy (10 M)
U cMech 3KcTparupoBanu strianeraroM (10 mur x 3). Opranndeckue ¢a3bl 0OBEIUHSIM,
NPOMBIBAJIM HACHIIIEHHBIM COJIEBbIM pacTBOpoM (10 mut), BBICYHIMBAIM C TOMOIIBO
6e3BonHOTO cynbdara HATPHsL, PUIBTPOBAIH M KOHIIEHTPUPOBAJIM MPH ITOHIKEHHOM J1aBJICHUN
¢ monydeHueM octarka. OCTaTOK OTHENANN U OYHMINAIM MOCPENCTBOM XpoMmarorpaduu Ha

CUJIMKareJie ¢ MoJlyueHUeM MPOMEKYTOUHOro coenuHenus [-76.
[0317] LC-MS (ESI) [M+H]": 679,4.

[0318] IIpumep Bapuanrta ocyuiectBieHus 77. IloayueHne npoMexKyToOYHOro COeqUHEH s 1-

77
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[0319] IIpu 25°C npomesxyrounoe coequnenue 1-76 (110,00 mr, 0,16 MMOJIB) pacTBOPSIIIH B

nuxjiopmerane (4 M), 3aTeM 100aBIsIN TPUPTOPYKCYCHYIO KUCIOTY (2 Mit). ObecneunBanu
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OCYLIECTBJIEHUE PEaKIUH B PEAKLIMOHHONW CMECH IPU KOMHATHON TeMIeparype B TE€YeHUE
3 yacoB. CMeCh KOHLIEHTPUPOBAIN NIPU NOHUKEHHOM AAaBJIEHUH C [TOJyYEHUEM HEOUHULIEHHOTO
IIPOMEXKYTOYHOTO coeauHeHus: I-77, KOTOpoe HEMOCPEACTBEHHO BBOIMIM B PEAKLUI0 Ha

ClenyroLen CTaauu.
[0320] LC-MS (ESI) [M+H]": 579,3.
[0321] IlonyyeHue BAPHAHTOB OCYLIECTBJIEHHSA

[0322] Bapuant ocymectsienus 1. [lonyuenue coenunenus 1

Y el
R o R, AR

I-8 Coenunenue 1

[0323] TIlpu 25°C mpomesxyrounoe coenunenue [-8 (650,00 mr, 1,24 MMoIb) pacTBOPSJIH B
auMeTwicynbgokcue (8 MiT) U Mocnea0BaTeIbHO J00ABISAIN IPOMEKYTOYHOE coeuHeHne -
9 (408,81 mr; 1,48 mmonb), u N,N-muuzonponwmTwiamud (480,81 mr, 3,72 MMonb), U
peaklMoHHBI pacTBOp mnepememmmBanu npu 120°C B Tedenue 16 yacoB. PeakunOHHBIN
PacTBOP OXJIAKAAIU IO KOMHATHON TeMITEPaTyphbl, 3aTeM Pa3IesI U OUUINAIH TOCPENCTBOM

Xpomarorpaduu ¢ moTyuYeHHEeM LEeIEBOrO COSTHHEHMS 1.
[0324] LC-MS (ESI) [M+H]": 782.3.

[0325] 'H SIMP (400 MI'y, DMSO-ds) & 11,03 (s, 1H), 8,11 (d, J=8,4 'y, 1H), 7,91 (d,
J=1,9Tn, 1H), 7,71 - 7,58 (m, 3H), 7,46 — 7,34 (m, 3H), 7,29 (d, /= 2,2 T, 1H), 7,20 (dd,
J=87, 23Ty, 1H), 6,93 (d, J=8,3Ty, 1H), 644 (d, J=8,2 Ty, 2H), 5,01 (dd, J= 12,9,
5,4 T, 1H), 3,91 (t,J = 7,4 Ty, 2H), 3,45 (t, J = 6,4 T, 2H), 3,38 (s, 4H), 2,92 (p, J = 6,8 'y,
1H), 2,87 — 2,75 (m, 1H), 2,64 — 2,56 (m, 2H), 2,51 (t, J= 11,7 Ty, 6H), 1,99 — 1,88 (m, 1H),
1,39 (s, 6H).
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[0326] BapuanTt ocymectsinenus 2. [lonyduenue coenunenus 2
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14 Coenunenue 2

[0327] TIlpomexytounoe coenunenue I-14 (140 mr) pactBopsuiu B DMSO (8 mu1) u 3arem
NOCJIEIOBATENIbHO J100aBsuTH  mpoMeskyTouHoe coenmHeHue [-9 (74 mr, 0,27 MMonb) U
aumsonpormmTUiaaMud (103 mr; 0,80 MMonb). PeakimOHHBINH pacTBOp MEpeMEInnBaId NPU
110°C B Teuenue 16 yacoB. PeakIMOHHBIN pacTBOp OXJAXKIAAIH 10 KOMHATHOI TeMIeparyphl,
u punsrpoBany, U GuIbTpaT ounInany nocpencrsoM npenaparusaoit HPLC (¢ conep:kanuem

MYPaBbHHOH KHCIIOTHI) C MOJYYEHUEM COSTUHEHHS 2.
[0328] LC-MS (ESI) [M+H]": 778,4.

[0329] 'H SIMP (400 MI'u, DMSO-ds) § 11,08 (s, 1H), 8,40 (s, OT MypaBbUHOI KHUCIOTHI),
7,92 (d, J=8,0I'y, 1H), 7,69 (d, J=12,4T'y, 2H), 7,49 (d, J=8,0 'y, 2H), 7,42 — 7,30 (m,
3H), 7,25 (dd, J = 15,0, 8,4 I'y, 2H), 6,99 (d, /= 8,2 'y, 1H), 6,50 (d, /= 7,7 I'y, 2H), 5,07 (d,
J=7,9Tn, 1H), 4,20 — 3,80 (m, 4H), 3,56 — 3,42 (m, 9H), 3,03 — 2,80 (m, 4H), 2,69 — 2,59 (m,
4H), 2,05 -2,01 (m, 1H), 1,46 (s, 6H).

[0330] BapuanTt ocymectsnenus 3. Ilonyuenue coenvnenus 3

[0331] IIpomexytounoe coenuHerune 1-18 (80 mr) pactBopsimn B N-METHINHPPOIUAOHE
(10 My1) ¥ 3areM MOCENOBATEIBbHO NO0ABISIN TpoMexyTouHoe coenmHenue [-9 (50 wmr

0,181 mmonb) u N,N-punzonpormwmtunamut (90 mr, 0,697 mmonb). PeakiinoHHbli pacTBop



WO 2021/129653 PCT/CN2020/138572
81

nepememnBanu npu 110°C B TedyeHue 16 yacoB. PeakIIMOHHBIN pacTBOp OXJNaXKAAIU 10
KOMHATHOW TeMmreparypbl, U (QuiasrpoBaiy, #u (GUIBTPAT OYHUINATIH IOCPEICTBOM

npenaparuBaoit HPLC (¢ conepsxaHnemM MypaBbHHON KHUCJIOTBI) C TIOTYYSHHEM COSIMHEHHS 3.
[0332] LC-MS (ESI) [M+H]": 816,4.

[0333] 'H SIMP (400 MI'u, DMSO-ds) & 11,08 (s, 1H), 8,37 (brs, 2H), 8,20 (s, 1H), 8,09 (d,
J=8,5Tn, 1H), 7,75 — 7,66 (m, 2H), 7,55 — 7,43 (m, 3H), 7,36 (s, 1H), 7,27 (d, J=7,3 'y,
1H), 7,05 (d, /= 5,9 Ty, 1H), 6,51 (d, J= 6,0 T, 2H), 5,08 (d, /= 11,3 Ty, 1H), 3,99 (s, 2H),
3,49 (d, J = 26,9 T, 10H), 3,05 — 2,82 (m, 3H), 2,70 — 2,60 (s, 3H), 2,05 — 2,01 (m, 1H), 1,48

(s, 6H). (c comep:kaHreM MypaBbHUHON KHUCJIOTHI)

[0334] BapuanT ocyiectsienus 4. Ilony4yenue coennnenus 4

Coenunenue 4

[0335] Ilpomexytounoe coenuHenue 1-24 (70,0 mr; 0,213 MMONB) pPacCTBOPSUTH B CMeECH
auxyopmeran/Meranod (20 mu, o6pemHoe cootHomenue 10: 1) u nocnenoBarenbHO 1OOABISUITH
npomMexyTouHoe coemunenue [-26 (97,1 mr; 0,213 mmonb), anerar Harpusi (26,0 mr
0,317 mMonp) U Tpuanerokcubopruapun Harpus (68,0 mr, 0,321 mmonb). PeakunoHHyHO
CMeCh MepeMelIMBaJd M O0ECleunBaIM OCYIIECTBICHHE PEaKLUH TPH KOMHATHOH
TeMIieparype B TedueHue 1 daca. PeakimoHHbIH pacTBOp QuibTpoBaiu u GUIBTPAT pa3aessiia
U ounmanu nocpencrsom npemnaparusaoii HPLC (¢ comepskaHueM MypaBbUHOIN KUCJIOTHI) C

MOJYyYE€HUEM COeIUHEHUS 4.
[0336] LC-MS (ESI) [M+H]": 768,2.

[0337] 'H SIMP (400 MI'y, DMSO-d6) & 10,97 (s, 1H), 8,19 (d, J= 8,4 T'u, 1H), 7,98 (d,
J=1,9Tn, 1H), 7,77 - 7,70 (m, 2H), 7,55 — 7,43 (m, 4H), 7,07 (d, J = 8,0 'y, 2H), 7,00 (d,
J=83Twn, 1H), 6,51 (d, J=8,6 'y, 2H), 5,05 (dd, J= 13,3, 5,1 T, 1H), 4,27 (dd, J = 51,3,
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17,0 T, 2H), 3,98 (t, J=7,4 T, 2H), 3,58 — 3,47 (m, 4H), 3,03 — 2,85 (m, 3H), 2,68 — 2,59
(m, 3H), 2,55 (d, J = 2,2 Ty, 4H), 2,44 — 2,29 (m, 2H), 2,03 — 1,94 (m, 1H), 1,46 (s, 6H).

[0338] BapuanT ocymectsienus 5. [lonyuenue coenunenus 5

O &f”m poa
182 Coenunenue 5

[0339] Ilpomexytounele coenuHeHus 1-32 (38 wmr), 19 (25wmr, 0,090 Mmmone) W

mumsonpormuTiaaMud - (100 M)  pactBopsiim B mumerwicyabokcune (3 M)

peaknuroHHBIN pacTBOp nepemernmBain npu 130°C B TedeHHe HOUM B 3aIIUTHOW armocdepe

azora. PeaklMOHHBIN pacTBOp OXJIaXJadl OO KOMHATHON TeMIlepaTypbl U CO€AMHEHUE 5

nojydaiu ¢ npumeHenueM npenaparusHoii HPLC (¢ conepskaHreM MypaBbHHOMN KHCIIOTHI).
[0340] LC-MS (ESI) [M+H]": 800,4.

[0341] 'H SIMP (400 MI'u, DMSO) &: 11,09 (s, 1H), 8,18 (d, J=8,3 Ty, 1H), 7,98 (d,
J=1,9Tu, 1H), 7,77 - 7,64 (m, 3H), 7,59 — 7,43 (m, 3H), 7,35 (d, J = 2,3 'y, 1H), 7,26 (dd,
J=8,7,2,3 T, 1H), 7,00 (d,J = 8,2 Ty, 1H), 6,61 (d, J = 8,4 ', 2H), 5,07 (dd, T = 12,9, 5,4 T'n,
1H), 4,07 (dd, T = 17,8, 9,0 T, 2H), 3,93 (dd, T = 21,3, 8,9 ', 2H), 3,46 (d, J = 5,3 Ty, 4H),
3,02 — 2,81 (m, 3H), 2,68 (t, ] = 4,9 T', 4H), 2,63 — 2,52 (m, 2H), 2,01 (td, T = 7,6, 3,6 Ty, 1H),
1,46 (s, 6H).

[0342] BapuanT ocyimectsienus 6. [lonydenue coennnenus 6

1-37 Coenunenue 6
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[0343] IIpm 25°C mpomexyrounoe coenuHernne 1-37 (25,00 mm) pacTBopsian B
auMeTmicynbgokcue (2 Mir), ¥ MOCIe0BaTeIbHO JOOABIISIIN IPOMEKYTOUHOE COeIMHEH e -
9 (13,26 mr, 0,048 mmonb) u N, N-mumsonpommnTuiaamud (25,85 mr, 0,20 MMone), u
peakuuoHHBIN pacTBOp mnepememuBanu npu 120°C B teueHue 16 yacoB. PeakunoHHBIN
PacTBOp OXJIAKAAIM A0 KOMHATHOH TeMIIepaTyphl U COSAMHEHHE O TIOJyYasi ¢ IPUMEHEHUEM

npenaparuHoit HPLC (¢ comepskaHueM MypaBbUHON KHUCJIOTHI).
[0344] LC-MS (ESI) [M+H]": 784,4.

[0345] 'H SIMP (400 MI', DMSO-ds) 6 11,10 (s, 1H), 8,29 (d, J=1,7 'y, 1H), 8,23 — 8,16
(m, 2H), 8,12 (s, 2H), 8,01 (d, J=1,9Tw, 1H), 7,75 (dd, /=84, 2,0 T, 1H), 7,69 (d,
J=8,4Tu, 1H), 7,36 (d, J=2,4Tw, 1H), 7,27 (dd, J=8,8, 2,3 T, 1H), 7,05 (d, J=8,4 T,
1H), 5,08 (dd, J= 12,9, 5,4 Ty, 1H), 4,11 (t, J=7,7 T, 2H), 3,69 (dd, J= 7,7, 5,5 'y, 2H),
3,45 (t, J= 4,8 T, 4H), 3,07 (p, J= 6,6 Ty, 1H), 2,89 (ddd, J= 17,3, 14,1, 5,5 Ty, 1H), 2,68
(d, J= 17,4 T, 2H), 2,64 — 2,52 (m, 6H), 2,02 (dp, J = 11,3, 3.9, 3,5 T', 1H), 1,47 (s, 6H).

[0346] BapuanTt ocymectsinenus 7. [lony4yenue coenvnenus 7

NH
N
o] N%O HN/—_\N o O ND/\N/N
O O \/ o] 1-40 O o)
N HCl £

c) cl F/Wlﬂo

1-26 o &N
N// N// Coenunenue 7 H

[0347] IIpomexxyrouHoe coenunenue 1-26 (80,0 mr, 0,213 MMOJIB) PacTBOPSIIM B METAHOJIE

(10 M) w mocnenoBarebHO MOO0ABISIM MPOMEXxKyTOYHOe coenuuHenue [-40 (69,4 wmr
0,175 mmonb), anerat Hatpus (28,7 mr, 0,350 mmonb) u 6oporuapun anerar Harpus (37,1 mr,
0,175 MMonb). PeakIMOHHBIH pacTBOp NMEpPEeMEIINBAIM B TEUEHHE 3 YacOB NMPU KOMHATHOH
TeMIieparype. PeakiMOHHBIII pacTBOpP KOHLEHTPUPOBAJIU MPU MOHMWKEHHOM JaBJIEHUU C
MOJIyYE€HHEM OCTaTKa, KOTOPbIA ounInaiu nocpeacrsom npenaparusaoiit HPLC (MypaBbuHas

KHCJIOTA) C MOJIyYeHHEM COETMHEHUs 7.

[0348] LC-MS (ESI) [M+H]" 800,1.
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[0349] 'H SIMP (400 MT'y, CDCl5) & 8,02 (s, 1H), 7,82 (d, J=8,4Tw, 1H), 7,76 (d,
J=1,9Twn, 1H), 7,58 (dd, J=8,4, 2,0 T, 1H), 7,55 — 7,50 (m, 1H), 7,47 — 7,39 (m, 5H), 7,02
(d,J=8,2Tu, 1H), 6,54 (d, J = 8,6 'y, 2H), 4,95 (dd, J = 12,3, 5,3 T, 1H), 4,17 (s, 2H), 3,72
(s, 2H), 3,55 (s, 3H), 2,95 — 2,49 (m, 7H), 2,20 — 2,11 (m, 1H), 1,96 — 1,67 (m, 4H), 1,53 (s,
6H).

[0350] BapuanTt ocymectsnenus 8. Ilonyuenue coenunenus 8

N
A\
o mb
A\ NH ,@i" ©
s RUNPE S s Ll j]@h
N N<>—/

N=N

5 e

=5 CoenuHeHue 8

Crp (e

[0351] IIpomexytounsie coenunenus 1-45 (50,00 mr), 1-9 (31,39 mr, 0,114 mmonb) u N, N-
mumsonpormmuTUaaMuH (122,38 mr; 0,947 MMoOnb) pacTBOpsUIM B AUMETHIICYIIb(OKCHIE
(3,0 M) mpu kOMHaTHOM TeMneparype. PeakLinoHHY0 CMeCh NepeMeInBajIi U 00ecreunBain
ocyliecTBlieHHe peaknuu Ha MacysiHol OaHe mpu 110°C B Teuenue 16 yacoB. PeakiimoHHbIHM
PacTBOpP €CTECTBEHHBIM 00pa30oM OXJIAKAAIH 10 KOMHATHOW TEMITepaTyphbl, 3aTe€M Pas3aessuIn

Y OYHIIAJIN ITOCPEICTBOM XPOMATOrpaduu ¢ MOTyYeHNeM COeAUHEeHUs 8.
[0352] LC-MS (ESI) [M+H]": 784,4.

[0353] 'H SIMP (400 MI'y, DMSO-ds) & 11,10 (s, 1H), 8,20 (d, J=8,0 T'w, 1H), 8,15 (d,
J=1,8Tu, 1H), 8,01 (d, J=1,9 Ty, 1H), 7,94 (t, J=9,4 Ty, 2H), 7,76 (dd, J=8.4, 2,0 T,
1H), 7,69 (d, J= 8,5 Ty, 1H), 7,36 (d, J = 2,2 T, 1H), 7,28 (dd, J= 8,7, 2,3 Ty, 1H), 7,08 (d,
J=83Tu, 1H), 6,90 (d, J=9,3 Ty, 1H), 5,08 (dd, J= 12,9, 5,4 T, 1H), 4,21 (t, J=8,1 I,
2H), 3,78 (dd, J= 8,3, 5,5 T'y, 2H), 3,50 — 3,40 (m, 4H), 3,10 — 3,03 (m, 2H), 2,89 — 2,82 (m,
1H), 2,69 (d, J = 7,5 T, 2H), 2,63 — 2,53 (m, SH), 2,08 — 1,97 (m, 1H), 1,48 (s, 6H).

[0354] BapuanTt ocymectsienus 9. [lonydenue coenunenus 9
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N
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I-52 CoenusecHue 9

[0355] TIlIpomexytounbie coemuHenuss [-52 (90 mr), mpomexyTodHoe coenuHeHHe [-9
(58,59 mr; 0,212 mmone) u N, N-mumsonponmwntiinamud (233,72 mxn, 1,41 mMmonb)
pacTBOPSUTM B ITUMETHJICYJb(poKcHae (2 MiI) U PEaKLFOHHBIA PacTBOP NMEpEMEINUBAIN TPU
110°C B Teuenue 16 yacoB. bompmyro vacte N,N-TUU30MPONUIITHIIAMUHA VAASUIH TIPU
MOHWKEHHOM [aBJIECHUM M OCTATOK OTHeNsuid mocpencrsoMm mnpemapatuBHoii HPLC ¢

MOJYyYE€HUEM COeIUHEHUS 9.
[0356] LCMS (ESI) [M+H]": 783,4.

[0357] 'H SIMP (400 MI', DMSO-ds) & 11,09 (s, 1H), 8,39 (d, J=2,13 'y, 1H), 8,18 (d,
J=8,51Twy, 1H), 7,98 (d, J=1,75Ty, 1H), 7,79 7,86 (m, 1H), 7,64—7,78 (m, 3H),
7,44 - 7,52 (m, 1H), 7,35 (s, 1H), 7,23 — 7,30 (m, 1H), 7,02 (d, J = 8,25 T, 1H), 6,43 — 6,50
(m, 1H), 5,02 - 5,13 (m, 1H), 4,03 — 4,13 (m, 2H), 3,60 — 3,71 (m, 2H), 3,45 (br. s., 4H),
2,82 — 3,05 (m, 2H), 2,51 — 2,69 (m, 8H), 1,95 — 2,06 (m, 1H), 1,46 (s, 6H).

[0358] Bapuant ocymectsnenus 10. [Tonyuenue coequnenus 10

200, ' . o
e o %k\)@iﬁ

1-55

CoenuHenue 10

[0359] Ilpomexytounoe coeguHerne [-55 (50,00 Mr) pacTBOpsIN B AUMETHIICYIb(MOKCHUE
(2m) wm 3arem mnocienoBarenbHO nodaensn N, N-mumzonponmwnTwiamuH (1 M) w©

npoMmexxytounoe coenuHenue [-9 (52,31 mr; 0,19 MMonb) mpu KOMHATHOW TeMIieparype.
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Peakunonnblii pactBop nepememuany npu 130°C B TedueHne HOYM B 3aLIUTHOHN arMocdepe
azora. bonbiyro yacte N, N-AUU30NPpONUI3TUIIAMUHA YAAJISIN IIPYU IOHWKEHHOM JIaBJICHUH U

OCTaTOK oTAessu nocpenctsom npenaparusuoii HPLC ¢ nonyuenuem coenunenus 10.
[0360] LC-MS (ESI) [M+H]": 784,4.

[0361] 'H SIMP (400 MI'y, DMSO-ds) & 11,10 (s, 1H), 8,66 (d, J=1,4 T'y, 1H), 8,19 (d,
J=8,4Tn, 1H), 8,07 (d, J=1,9Tw, 1H), 7,97 (dd, J=21,8, 1,7 T, 2H), 7,86 (dd, J = 8.4,
1,9 Ty, 1H), 7,79 — 7,63 (m, 2H), 7,42 — 7,16 (m, 2H), 7,04 (d, J=8,3 Ty, 1H), 5,08 (dd,
J=12,9, 54T, 1H), 4,19 (t, J=8,1 Ty, 2H), 3,88 — 3,67 (m, 2H), 3,45 (t, J = 4,8 T, 4H),
3,13-3,01 (m, 1H), 2,89 (ddd, J=173, 13,9, 54Ty, 1H), 2,68 (d, J=7,5Ty, 2H),
2,75 - 2,30 (m, 6H), 2,14 — 1,88 (m, 1H), 1,47 (s, 6H).

[0362] Bapuant ocymectsienus 11. Ilonyuenue coennnenus 11

F.

: o oy
o o P ptoi e

N o]
P —
N
o . e o
K o) N
1-60 NH ¥ O H

[0363] IIpomesxytounoe coenunenue I-60 (110 mr) pactBopsutn B DMSO (5,00 M) u 3atem

Coegunenne 11

MOCJIEOBATENIbHO MOOABISUIM TIPOMeEKyTouHoe coenuHenune 1-9 (61,9 mr; 0,22 MMoub) |
aumsonpormmdTUIaMuH (88,9 Mr, 0,69 MMoub). PeakLIMOHHYIO CHUCTEMY NEpeMeIluBaId U
obecrieunBanu ocymecTsiaeHne peakiuu npu 110°C B TeueHwe 2 4acoB B 3aIUTHOM
atMocepe aproHa. PeakIMOHHYIO CMeCh pa3Oesuii M OYUIIAIN  MOCPENCTBOM
npenaparusaoiit HPLC (¢ comepskaHneM MypaBbUHOW KHCIIOTHI) C MONTyYE€HHEM COCIHHEHUS

11.
[0364] LC-MS (ESI) [M+H]": 783,3.

[0365] 'H SIMP (400 MT'u, DMSO-ds) 6 11,08 (s, 1H), 8,95 (s, 1H), 8,56 (s, 1H), 8,36 (s, 1H),
7,73 (s, 1H), 7,68 (d, J= 8,6 ', 1H), 7,53 — 7,46 (m, 2H), 7,35 (s, 1H), 7,27 (d, J=8,4 Ty,
1H), 7,12 (d, J = 8,1 T, 1H), 6,51 (d, J = 8,4 T'y, 2H), 5,07 (dd, J = 12,7, 5,6 T, 1H), 3,99 (t,
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J=17.2Tu,2H), 3,57 — 3,49 (m, 2H), 3,49 — 3,38 (m, 4H), 3,06 — 2,79 (m, 4H), 2,69 — 2,55 (m,
4H), 2,36 — 2,30 (m, 1H), 2,10 — 1,90 (m, 2H), 1,48 (s, 6H).

[0366] Bapuant ocymectsnenus 12. [lonyuenue coequnenus 12

CI@ 1-65 QH N Coenunenue 12 \CQ {):

[0367] IIpomexytounbie coenunenusi [-65 (70,0 mr, 0,127 MMONb), TPOMEKYTOUHOE
coennnenue 1-9 (42,0 mr, 0,152 mmons) u N, N-mumsonpomumtiiamut (32,8 mr, 0,254 Mmonb)
pactBopsuin B auMeTuicynbhokcune (1,5 Mir), peakuMOHHBI pPacTBOp MEpPEMELINBAIN U
obecnieunBaiy ocymecTieHue peakunu npu 80°C B TeueHne 4 4acoB. PeakIMOHHBIN pacTBOp
oxnaxgamu a0 30°C m oummanu nocpenctsoMm mnpenapatusHoi HPLC (¢ conep:kanuem

MYpPaBbHHOH KHCJIOTBI) C MOJIYYEHUEM COeqUHEeHHs 12,
[0368] LC-MS (ESI) [M+H]": 807,4.

[0369] 'H SIMP (400 MI'u, DMSO-ds) & 11,08 (s, 1H), 8,38 (s, 1H), 8,27 (s, 1H), 8,19 (d,
J=8,4Twn, 1H), 8,00 (s, 1H), 7,94 (s, 1H), 7,85 (s, 1H), 7,75 (d, J = 8,5 'y, 1H), 7,69 — 7,64
(m, 4H), 7,59 (d, J = 8,4 'y, 1H), 7,35 (s, 1H), 7,26 (d, J = 8,6 T, 1H), 7,05 (d, J=8,2 Ty,
1H), 5,07 (dd, J= 12,9, 5,4 T, 1H), 4,30 (t, J= 6,5 'y, 2H), 3,49 — 3,41 (m, 6H), 2,89 — 2,79
(m, 3H), 2,63 — 2,57 (m, 4H), 2,05 — 1,97 (m, 1H), 1,48 (s, 6H).

[0370] Bapuant ocymectsnenus 13. [lonyuenue coequnenus 13

0

0
E N~§;>=O
= NH
\/\,OH j:ﬁo N\/\,N\) °°
cl
@ 69 Coenunenue 13

&
.

[0371] IIpomexyrtounbie coenunenusi [-69 (90,0 mr, 0,159 MMonb), TPOMEKYTOUHOE
coenunenue 1-9 (52,8 mr; 0,191 mmonb) u N, N-qunzonponmmstunamut (103 mr, 0,795 mmonb)

pacTBOpsuIM B AUMETWICYIb(OKcHae (2 MJI), pPEakLMOHHBI pPacTBOp NEPEMELINBAIN U
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obecrneunBau ocyuiectrienue peakunu npu 80°C B TedueHue 4 4acoB. PeakIinoHHbIN pacTBOP
oxnaxgamu po 20°C, ¢unstpoBanu u ¢unsTpar noaseprainn npenaparusHoii HPLC (c

cofiepKaHUEeM MYpPaBbHUHOM KHUCJIOTHI) C TIOJy4eHHEeM coennHeHus 13.
[0372] LC-MS (ESI) [M+H]": 821,2.

[0373] 'H SIMP (400 MI'y, DMSO-ds) & 11,08 (s, 1H), 8,30 (s, 1H), 8,25 (s, 1H), 8,19 (d,
J=8,4Tn, 1H), 8,00 (d, J=1,9Tn, 1H), 7,93 (s, 1H), 7,86 (d, J=1,9Tn, 1H), 7,75 (dd,
J=8.4,20Tu, 1H), 7,68 (d,J= 7,4 T, 4H), 7,59 (dd,J = 8,3, 1,9 T'w, 1H), 7,34 (d,.J = 2,3 T,
1H), 7,26 (dd, J=8,7, 2,3 Ty, 1H), 7,05 (d, J= 8,3 Ty, 1H), 5,07 (dd, J= 12,9, 5,4 T'y, 1H),
4,19 (t, J=6,9Tn, 2H), 3,45 (s, 8H), 2,93 —2,83 (m, 1H), 2,62 —2,52 (m, 2H), 2,34 (t,

J=6,9Tn, 2H), 2,07 — 1,97 (m, 3H), 1,48 (s, 6H).

[0374] Bapuant ocyimectsienus 14. [lonyuenue coequnenus 14

@nk . °@n% Foalol

175 Coeaunenue 14

[0375] TIpu 25°C mnpomexyrouHoe coenuHenne [-75 (125,00 Ma) pacTBOpsIH B
auMmeTwicynbdokcune (2 M) u mpomexxyTouHoe coeaunenue 1-9 (63,53 mr, 0,23 mmoib) u
nocienosaresibHO  nobaBmsuin N, N-mumzonpomwntiiamud (122,79 mr, 0,95 mMone) u
o0ecreyrBaf OCYIIECTBICHUE PEaKLUu B peakUnoHHOM pactBope mpu 120°C B 16 yacos.
Peakimionnbiii pacteop oxnaxknanu no 20°C w mopsepramu mnpenaparuBHoii HPLC (c

CofiepKaHUEM MYpPaBbHUHOU KHCIIOTHI) C TIOJTyYeHHEeM CoeuHeHus 14,
[0376] LC-MS (ESI) [M+H]": 801,4.

[0377] 'HSIMP (400 MI'u, DMSO-ds) & 11,08 (s, 1H), 8,19 (d, J=8,4 'y, 1H), 7,99 (d,
J=1,9Tn, 1H), 7,80 (dd, J=10,5, 82Ty, 1H), 7,74 (dd, J=8,4, 1,9Ty, 1H), 7,68 (d,
J=8,5Tn, 1H), 7,61 (d, J=1,6 Ty, 1H), 7,41 — 7,32 (m, 2H), 7,27 (dd, J= 8,7, 2,3 Ty, 1H),
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7,03 (d,J= 83 I'u, 1H), 6,37 (dd, J=8,3, 1,9 T, 1H), 5,07 (dd, J = 12,8, 5,4 T, 1H), 4,10 (t,
J=8,1Tn, 2H), 3,67 (dd, J=8,4, 5,5 Ty, 2H), 3,45 (t, J=4,8 'y, 4H), 3,10 — 2,95 (m, 1H),
2,95 2,80 (m, 1H), 2,66 (d, J=7,4 T, 2H), 2,62 — 2,52 (m, 6H), 2,02 (ddt, J= 10,8, 6,0,
3,5 T, 1H), 1,45 (s, 6H).

[0378] BapuanT ocymectsnenus 15. [Tonyuenue coenunenus 15

N N
W ¢ N
e
FsC F Y g NH F3C
19

T TR, o O

1-77 Coenuuenue 15

[0379] TIpu 25°C mnpomexyrouHoe coeguHenne [-77 (110,00 M) pacTBOpsIH B
IUMeTHIICYIbGOKCH e (2 MIT) U TOCIEAOBATEIBHO JOOABIISIH TPOMEKYTOYHOE coennHeHHe 1-
9 (52,48 mr; 0,19 mmonb), u N, N-muusonpormmunTiiamud (103,40 mr, 0,80 MMonb), ©
PEaKMOHHBIN PACTBOP IMEePEMEIINBAIN U OOECIIeUnBaIi OCyLecTBIeHHe peakuu rmpu 120°C
B TedyeHHe 16 4yacoB. PeakuuoHHbI pacTtBOp oxnaxkpganu a0 20°C u  moasepranu
npenaparusaoit HPLC (¢ conmep»xaHueM MypaBbUHOH KHCJIOTbI) C TIOJTYYEHUEM COCIMHEHHS

15.
[0380] LC-MS (ESI) [M+H]": 835,4.

[0381] 'H SIMP (400 MI'u, DMSO-ds) & 11,09 (s, 1H), 8,38 (d, J=8,3 ', 1H), 8,21 (d,
J=1,9Tw 1H), 8,09 (dd, /=83, 2,0 'y, 1H), 7,81 (dd, J=10,5, 8,2y, 1H), 7,69 (d,
J=8,5Tn, 1H), 7,62 (d, J=1,5 Ty, 1H), 7,44 — 7,31 (m, 2H), 7,27 (dd, J= 8,6, 2,3 Ty, 1H),
7,07 (d,J=83 'y, 1H), 6,38 (dd, /= 8,3, 1,9 'y, 1H), 5,08 (dd, J= 12,9, 5,4 'y, 1H), 4,11 (t,
J=8,1Tn, 2H), 3,68 (dd, J=8,3, 5,4 Ty, 2H), 3,45 (t, J = 4,9 Ty, 4H), 3,08 — 2,95 (m, 1H),
2,95-2,81 (m, 1H), 2,66 (d, J= 7,5 T'u, 2H), 2,58 — 2,52 (m, 6H), 2,12 — 1,95 (m, 1H), 1,46
(s, 6H).

[0382] DxkcnepumentajbHblii nmpumep 1. OrnpeneneHue aHAPOTEHOBOIO peLIENTOPA
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MOCPEACTBOM BHYTpHKJIETOUHOrO BecTepH-ananusa

[0383] IlocpencTBoM ompeneneHus MPOBOAMJIN OLEHKY CBOMICTB COENMHEHUN B KIIETKaX
Lncap. BHyTpuK/IETOYHBIM  aHAPOTEHOBBI  pPELENTOP  ONPEAENsAINM  MOCPEACTBOM
BHYTPHUKJIETOYHOTO BecTepH-aHanus3a B COOTBETCTBUU C ONUCAHHBIMU HIDKE CTAAMSIMHU AJIs

OTpeeseHusI.

[0384] B mnpenBaputenbHO 00paOOTAaHHOM € TOMOLIBIO MONU-D-nmu3nHa 96-TyHOYHOM
TUlaHIeTe s KyastuBupoBanus kietok (Corning 3599) knerku LNcap pacnpenensui 1o
100 mMxs/00beM nyHKH 1 HHOKYMpoBaiu 30000 KJI€TOK/MyHKa B cpene ISl aHAIN3a KIIETOK
LNcap [DMEM, conepskamueii penonosoli kpacHslii (Homep o karanory Gibco: 11995065);
deranpHyr0 Obrubt0 ChiBOPOTKY FBS (HOMep mo karamory Gibco: 10099141C)]. Knerku

KYJBTUBHUPOBAJIN B TCUCHUEC IO MeHbIIEH MEpPE ABYX I[HGfI.

[0385] 1. Bmawame xnerku oOpaOarbiBanmu coequHeHueM. CoenuHEHUs TOoABepraiiu
rpasiueHTHOMY pa30asneHHo ¢ nomoinblo DMSO u cpenbl ansd KylbTHBUPOBAHUS KIIETOK,
TakuM oOpasom DMSO, conepskamuiicss B IJIaHLIETaX AN KYJIBTUBUPOBAHUS KIIETOK,
pazbasmsum 1o 0,5%, MONUIPONMIEHOBBbIE IUIAHIIETH NPUMEHSJIM B COOTBETCTBHHM CO
cnenyrommM npotokosiom. (1)(i) IMomywanu 200 X ucxogHoro pacteopa B8 DMSO; (ii) 10 MM
UCXOMHOrO pactBopa pasdaemsuiu 10 1:4 ¢ nomompbio DMSO (10 MK MCXOIHBIN
pacteop +40 Mk DMSO) =2000 MM, 3arem BHOCWIM B psx 2; (iil) TPOBOIUIH
rpanuentHoe pasdasnenue 1:4 (10 mxax PROTAC + 40 mxn DMSO) ot psina 2 no psga 9, u
pan 1 pesepsuposanu ans 2000 MxM 3TanoHHOro coenunenus u psan 10 pesepsuposanu ais
DMSO. (iv) B oOmeit cnoxHOCTH 8 KOHLEHTpanui (KOHEUHbIE KOHLEHTPALUH B
200 x uranmere cocraBwi 2000 MM, 400 MkM u 80 MkM u T a.). (2) (1) Ilonyuamu
3 x mcxopHbli pacTBop B cpexe. (i) 3 Mk 200 X HCXOOHOTO pacTBOpa NepeHOCHIH K 197 MKk
KYJIBTYpaJIbHOU Cpenbl (C mpuMeHeHueM 12-kaHaapbHOW MUMEeTKH, oT JUHUU 1 1o muanu 10),
T. €. 3 X UCXOAHBIN pacTBOp B ruiaHmere. (1i1) MicXomgHbIil pacTBOp B IUIAHIIETE PABHOMEPHO
cmermBaiy. (3) (1) Kynsrypanbayto cpeny kieTok Vcap 3aMeHsUTH Ha CBEXKYIO KYJIBTYPaTbHYIO
cpeny, oObeM KyJbsTypaibHOU cpenbl coctariisul 100 Mk, (i1) TmmarenbHOro mepeMernaHHbIi

3 X UCXOAHBIA pPAcTBOP MEPEHOCHJIM B IUIAHIIET U1 KYJIbTUBHUPOBAHUSA KJIETOK (C
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IpuMeHeHreM |2-kaHanbHOU MUMETKHU, U S0 MKJI HCXOIHOIO pacTBOpa NEPEHOCUIIH OT JINHUU

1 no muuum 10). (ii1) Knerku xynsTuBHpOBajy B TedeHHE 24 4acoB.

[0386] 2. VYpoBeHb SKCOPECCHUU BHYTPHUKJIETOYHOTO AaHAPOTEHOBOIO peLenTopa IMocie

00pabOTKU COETMHEHNUEM OTIPEIEIISIIN M I3MEPSUTH B COOTBETCTBUH CO CIIENYIOIIUM CIIOCOOOM.

[0387] (1)(1) Anst ¢pukcaumu KIETOK NOOABJIsUIA paBHBINA 00beM 8% mapadopmanbaervaa B
TUTAHIIET JUIsl KyJBTUBHUPOBAHHS KIETOK. M3 muaHmmera ¢ KJIeTKaMu yOaJsld pacTBOp JJIst
(dbUKcaMy U TPUXKABI MPOMbIBAU MiaHmieT ¢ nomomibto PBS. (i1) IMonydanu pactBop Triton
(pazbasnenue 1: 1000 ucxomHoro pacreopa). PacTBop U3 miaHmeTa ¢ KJIeTKaMu YIS U B
KXy JyHKY noOasmsian 200 mxn pazOasurens Triton. (ii1) Iomydanu 2 x Onokupyromui
pactBop (pazbaenenue 1: 4 10 X ©CXOMHOTO OIIOKUPYIOIIETo pacTBopa). PacTBop u3 maHmera
¢ kieTkamu ypaisui 1 100 Mkt 2 X OJIOKMPYIOIIEro pacTBopa A00ABISUIN B KaKAYIO JIYHKY.
(iv) Tlomyuanm pacTBOp mepBHYHOrO aHTHTena (Kponmdbero mAb k aHgporeHoBOMY
peuenropy, Homep 1o karamory Cell Signaling Technology: 5153; pasz6aenenue 1:1000).
PactBop M3 miaHmeTa ¢ KJIeTKaMH YOAJSUIM, B KOKAYHO JIyHKY nodasisiiun 100 Mk obbema
pa3baBuTeNs MEPBUUHOIO aHTUTENA U MHKyOuposanu npu 4°C B Teuenne Houu. (v) PacTtBop
NEPBUYHOTO AaHTUTENA YAAJSUIM W IUIAHIIET C KJIETKAMHM IIPOMBIBAJM C IIOMOILIBIO
1 x mpomeiBouHOrO Oyepa. (vi) Ilonyuann pacTBOp BTOPMYHOTO aHTHUTENA (BTOPUYHOTO
aHTHUTENa KO3bl K UMMyHoroOyanHam kponuka (H+L), HRP, Homep no karamory Thermo:
31460, pazbasnenue 1:5000) u B kaxkayro nyHky modasnsiiu 100 Mk oObema pazOaBiieHwMsI
BTOPUYHOI'O aHTHUTENA Uit MHKyOarmu. (vil) PacTBop BTOPHYHOTrO aHTUTENA U3 IJIAHLIETA C
KJIETKAMU VAAJSUTH U IUIAHLIET C KJIETKAMH TMPOMBIBAJIM C TMOMOMIBIO | X MPOMBIBOYHOTO
oydepa. (viil) IMonyganu xpomorennsiii pactsop TMB (Homep mo karajory BD: 550534) u
100 MKJT XpOMOTEHHOTO pacTBOpa MOOABISLIM B KaXIyIO JYHKY. (iX) B kaxayro nyHKY
n00aBsIM 00BEM OCTAHABIMBAIOLIETO PACTBOPA, COCTABISIOINK SO MKJT (HOMEp IO KaTajiory
BD: 550534). (x) 3nauenust adbcopbuuu npu OD 450 aM 1 570 HM CUHTBHIBAIN C TTOMOIIBIO
EnVision. (2) (1) Hopmanu3upoBaHHBIH aHANIU3 MPOBOAMIIM B OTHOLIEHWH YHCHIA KJIETOK B
KaXXI01 JyHKe. PacTBOp M3 IIaHIIeTa ¢ KIeTKaMU YAAJSUIH, U IJIAHIIET TPHIKABI IPOMBIBAIIH
npomMbiBOUHbIM Oydepom. (i1) Ilomyuanm paszOasnenuwe Janus (pasbasnenue 1:3). (iii)

Jlo0aBysu B KXY JIYHKY 00beM pa30aBuTelist, COCTABIAOMUN S0 MKJI, 111 MHKYOAIuu.
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(1v) PacTBOp M3 muiaHIeTa y#ajsuid U IPOMBIBAJIM I€MOHU3NPOBaHHOH Bomoi. (v) ITomywanu
1M pacTtBOp XJOPHCTOBOIOPOAHOH  KHCJIOTHI (pa3daBieHMe KOHIIEHTPHPOBAHHON
XJIOPUCTOBOAOPONHOW KHCIOTOW B cootHomweHnd 1. 24) u 200 Mxn pas3OaBieHHON
XJIOPHCTOBOAOPOAHOM KHUCIIOTHI AOOABISAIN B KaKAYIO JIYHKY Ajsi 0OpaOOTKM KIETOK. (Vi)
3nauenuss abcopbumu mpu OD 595 M cumrteiBamm ¢ momompro Flex Station. (vii) B
COOTBETCTBHUU C TIIOJYUYECHHBIMHU 3HAYCHUAMHU CUHHUTbIBAHUA pPACCUUTBIBAIA B(b(beKTbI
TECTUPYEMbIX COEIMHEHHI Ha OKCIPECCHUI0 aHIPOTEHOBOrO peLenropa. Pe3ynbrarTs

SKCIEPUMEHTOB MOKa3aHbI B TadmuIe 1.

[0388] Tabamua 1. Ouenka 3¢ dexra coenuHEHNH Ha CHUKEHHE aKTUBHOCTH

AHIPOTeHOBOrO perenTopa B kierkax LnCaP

Homep coenuneHust DCso (HM) Dmax (%)
1 90,27 82
3 87,13 89
4 108,37 91
7 72,12 75
11 74,65 74
12 78,81 75
13 73,38 100
14 66,30 93
15 3,49 67

[0389] Dmax: MaxkcumanbHas perpagauust AR B knerkax LnCaP. DCso: koHLeHTparius
coenrHeHus1, Tpedyemasi IJisl TOCTUKEHUS TIOJIOBUHBI OT MaKCHMaJIbHOTO paspyuenus AR B

kyerkax LnCaP.

[0390] DxcnepumenTadabHblii mnpumep 2. HWarunbupyroomuii >p¢dexkr TecTupyembix

coenuHeHui Ha posudeparuto kierok LNcap FGC

[0391] Jlunmro omyxoneBbix kietok LNcap FGC (Homep mo karanory ATC: CCRL-1740)
KynsTHBHpOBau B cpenax RPMI 1640 (momep mo karanory Gibco: 11875-093) u DMEM
(romep no karanory Gibco: 11965-092), conepxamux 10% FBS (Homep no karanory Gibco:

10099-141C) cOOTBETCTBEHHO.

[0392] Cnocob onpeneneHus ObUT CASTYIOIHM.




WO 2021/129653 PCT/CN2020/138572
93

[0393] Wnokymuposanu kinetku LNcap FGC B 384-nyHOuHbIi 1utaHmeT (HOMep 1o Karajiory
Perkin Elmer: 6007460) npu rmotHocty kietok 400 kieTok/ayHKa B oObeme 20 MKJI/IyHKA U
MHKYOMPOBaJIH B T€UEHUE HOUH B HHKyOarope ¢ auokcunoM yriepona (Thermo). ITonyuenHble
PacTBOpPBI COEAMHEHMS C PA3HBIMH KOHLIEHTpALUSIMU 100aBIsIM B oObeMe S MKJ/nyHKa. B TO
K€ BpeMs MOJydadd COOTBETCTBYIOIIMM KOHTPOJNb €O cpepoi-Hocurenem. Ilocre
KYJIBTUBUPOBAHUS B MHKyOaTOpe B TeueHHe O JHEW IUIAHIIEeT C KJIETKAMU U €ro CONEP:KUMOe
ypaBHOBeLINBaJIHU 10 KoMHaTHOH Temmneparypsl U 25 Mk Cell Titer Glor (Homep no karanory
Promega: G7573) noGaBisiiv B KQXKIYKO JIYHKY, TINATEIbHO BCTPSXUBAIH U MEPEMEIIUBAIIH,
UHKYOMpOBajiM B TeMHOTe B TedeHue 10-30 MMUHYT M 3HAYEHHUS CUTHAJA ONPEAesuUId C

MIOMOIIBEO CYUTHIBAIOILETO YCTPOHCTBA Aist MUKporuiaHineToB Envision (PerkinElmer).
[0394] Cnocob 00paboTKH 3KCTIEPUMEHTANBHBIX TAaHHBIX

[0395] VYpoBeHp MHrHOMpPOBaHHS B TMPOLIEHTAX B JIYHKaX, OOpa0OTaHHBIX COEAMHEHHEM,
PaCCUNTBIBAJIM IO KOHTPOJIbHBIM JIYHKaM IUIAHIIETa CO CPENO-HOCUTENEM U JaHHBIE B BUIE
YPOBHSI MHTHOMpPOBaHMSA B IMPOLEHTAX, COOTBETCTBYIOLINE pPa3HbIM KOHLIEHTPALUSM,
annpokcumupoBain nocpeactsoM GraphPad prism, u 3nHauenuss ICso paccuuthiBaIH
MOCPENCTBOM HENWHEHHON 4-mapaMerpudeckoil (yHKUMU. Pe3ynbrarbl 3KCIIEpHMMEHTOB

MOKa3aHbl B Tadure 2.

[0396] Tabnuma 2. OueHka UHIHMOUPYIOIIEH aKTUBHOCTU COSIUHEHHUH B OTHOLIIEHUU

nposnudepannu kietok LnCaP

Homep coenunenust ICso (1M) Emax (%)
1 66,08 91
2 89,08 98
3 54,79 93
5 95,71 93
6 76,71 99
9 35,51 100
10 39,38 100
12 81,95 68
14 60,65 100

[0397] Emax: MakcumalnibHasi CTernieHb HHruOuposanust npojudepaunu kietok LnCaP. ICso:

KOHLEHTpanusi COCOAUHCHUS, Tpe6yeMa$1 11 JOCTHIKCHHA ITIOJIOBHMHBI OT MAaKCHUMAJIbBHOI'O
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uHruouposanus nponudepaunu kierok LnCaP.

[0398] DxcnepuMeHTAJLHBIN BapHAHT ocyecTBaeHust 3. OnpeneneHue aHApOreHOBOTO

peLenTopa NoCpeACTBOM BHYTPUKJIETOUHOTrO BecTepH-aHamnsa

[0399] IlpoBomunu OLIEHKY IUIsl OIpENeNeHUs CBOWCTB COENUHEHUH B KieTkax Vcap.
BHyTpuKI€TOUHBIN aHAPOTE€HOBBIN PELENTOP ONPEAEISUIM MOCPEACTBOM BHYTPHUKJIETOYHOIO

BeCTepH-aHannsa B COOTBETCTBHUU C OIMMCAHHBIMH HUXKE CTAAUAMHA OJIA OIIPEACTICHUA.

[0400] B mnpenBaputenbHO 00paOOTAaHHOM € TOMOLIBIO MONU-D-nu3nHa 96-TyHOYHOM
IUIaHIIeTe sl KysnbTuBHpoBaHus kietok (Corning 3599) knerkm Vcap pacnpenensii 1o
500 mx1/006beM nyHKH U HHOKyIupoBanu S0000 kjIeTok/IyHKa B Cpene Ul aHaJlu3a KIETOK
Vcap [DMEM, conep:xateli peHonoBoit kpacHblii (HoMep mo katanory Gibco: 11995065);
deranpHyr0 Obrub0 ChIBOPOTKY FBS (HOMep mo karamory Gibco: 10099141C)]. Knerku

KYJbTUBHUPOBAJIN B TCUCHUEC 11O MeHbIIEeH MEpPE ABYX I[HGfI.

[0401] 1. Bmawame xjerku oOpaOarbiBanmu coequHeHueM. CoenuHEHUs TOoABepraiu
rpajivueHTHOMy pas3basneHHo ¢ nomoinblo DMSO u cpensl At KyJbTUBUPOBAHUS KIIETOK,
TakuM oOpasom DMSO, conepskamuiicss B IIaHIIeTaX A KYJIBTUBUPOBAHUS KIIETOK,
pazbaBmsimn 1o 0,5%, NOMUNPOIIICHOBBIE IUIAHLIETHl NPUMEHSJIM B COOTBETCTBHH CO

CJIECAYHOLINUM IIPOTOKOJIOM.

[0402] (1)(1) Tlomyuamm 200 x mcxomHoro pactopa B DMSO; (ii) 10 MM wucxomHOrO
pactBopa pazbasmsuin 10 1:4 ¢ momombo DMSO (10 mxn ucxomHbsléi pactBop + 40 MK
DMSO) = 2000 MxM, 3areM BHOCWJIH B psaf 2; (111) MpOBOIMIM TpaueHTHOe pa3dasienue 1:4
(10 mxn PROTAC + 40 mxn DMSO) B psine 2 no psga 9, u psn 1 pesepBupoBaiu Jyis
2000 MkM stanonHoro coenuHenus u psin 10 pesepsuposanu minst DMSO. (iv) B obmei
CIO)KHOCTH 8 KOHIeHTpaluii (koHeuHble KOHLeHTpanuu B 200 X miaHmmeTe COCTaBUJIH
2000 mxM, 400 MxM, 80 MkM u T. ). (1) [Tomyuanu 3 X ucXomHbIi pacTBOp B cpene; (i1) 3 MK
200 x UCXOTHOTO pacTBOpa MEPeHOCHH K 197 MKI KyJIbTypaibHON Cpenbl (C MPUMEHEHUEM
12-xaHanpHOHN nUMeTKH, OT JUHUH 1 10 yimauu 10), T. €. 3 X UCXOAHBIN PACTBOP B IJIAHILETE.

(1i1) Mcxomnblit pacTBOp B IUIaHIIEeTe paBHOMEpHO cMetnuBaid. (3) (1) Kynsrypanbhyro cpeny
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KJIETOK Vcap 3aMEHsUId Ha CBEXYIO KYJNBTYypPaJbHYIO Cpenly, OObeM KylbTypajdbHOWH Cpebl
cocrais 100 Mo (11) TuiarenbHOro nepeMeranHbli 3 X UCXOIHBIA PacTBOP MEPEHOCHIIN B
TUTAHIIET JUIs KYJIBTUBHPOBAHUS KJIETOK (C MpuMeHeHueM |2-kaHaibHOM numeTku, U 50 Mk
MICXOHOTO pacTBOpa nepeHocwu ot auHuu 1 1o nmuauu 10). (iii) Knerku kyasTHBHpOBaIN B

TeueHue 24 4acos.

[0403] 2. VYpoBeHb SKCIPECCHH BHYTPHUKJIETOYHOTO AaHAPOTCHOBOIO peLenTopa Iocie

00paboTKH COeNMHEHNEM OTPENENISTH U U3MEPSLITH B COOTBETCTBUHU CO CIIEAYIOIIUM CIIOCOOOM.

[0404] (1)(1) Ansa puxcaumu KieTok AoOaBIsIM paBHbIA 00beM 8% mapadopmanbaernia B
TUTAHIIET JUJIsl KYyJBTUBHUPOBAHMS KIETOK. M3 muaHmmera ¢ KJeTKaMu yAQJIsTd pacTBOp AJIS
(dbuKcany U TPXKABI MPOMbIBAU TiaHmIeT ¢ nmomomibio PBS. (i1) IMonyuanu pacteop Triton
(pazbaBnenue 1: 1000 ucxomHoro pacteopa). PacTBop w3 miaHmmeTa ¢ KJI€TKaMU YA U B
KXy JOyHKY noOasmsiian 200 mxn pazOasurens Triton. (ii1) Iomydanu 2 x Onokupyromuit
pactBop (pazbasnenue 1: 4 10 X ucxonHOTO OIOKUPYIOIIETo pacTBopa). PacTBop u3 mutanmera
¢ kyeTkamu ypaisui 1 100 Mkt 2 X OJIOKHPYIOIIEro pacTBopa A00ABISUIN B KKAYIO JIYHKY.
(iv) Tlomyuanm pacTBOp NEPBHYHOrO aHTUTENa (Kpojaumubero mAb k aHmporeHoBomy
peuenrropy, Homep mo karanory Cell Signaling Technology: 5153; pasz6asnenue 1:1000).
PacTBOp M3 muiaHIIeTa ¢ KJI€TKaMH YIS, B KAy JyHKY aoOasmsuin 100 Mk obbema
pa3baBuTeNsl IEPBUUHOTO aHTUTENA U MHKyOupoBanu npu 4°C B TeueHune Houu. (v) PacTBop
NEPBUYHOTO AaHTUTENA YOASUIM W IUTAHIIET C KJIETKAMH TPOMBIBAJIH C TOMOLIBIO
1 x mpomsiBoyHOTO Oydepa. (vi) Ilonydamu pacTBOp BTOPUYHOTO aHTUTENA (BTOPHYHOTO
aHTHUTeNla KO3bl K uMMyHoroOynnHaMm kponuka (H+L), HRP, Homep no karamory Thermo:
31460; pazbasnenue 1:5000) u B kaxayro ayHKYy nodasmsn 100 mxn oObema pasOaBieHus
BTOPUYHOTO aHTUTENA JUId MHKyOauuu. (vil) PacTBOp BTOpHMYHOro aHTHUTENa B IUIAHIIETE C
KJIETKAMU VAAJSUIM U IUIAHLIET C KJIETKAMH MPOMBIBAJIM C TOMOIIBIO | X MPOMBIBOYHOTO
oydepa. (viil) INonyganu xpomorennsiii pacteop TMB (Homep mo karajory BD: 550534) u
100 MKJT XpOMOTEHHOTO pacTBOpa MOOABISLIM B KaXIyi JYHKY. (iX) B kaxayroo nyHKY
n00aBsIM 0OBEM OCTAHABIMBAIOLIETO PACTBOPA, COCTABISIOIINK SO MKJT (HOMEp IO KaTajiory
BD: 550534). (x) 3nauenust adbcopOuuu npu OD 450 uM u 570 HM CUUTBHIBAIN C ITOMOIIBIO

EnVision. (2)(1) Hopmanu3upoBaHHBINH aHanW3 MPOBOAMIN B OTHOIIEHHM YHCIA KJIETOK B
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KaKI0H JyHKe. PacTBOp M3 IuaHIIeTa ¢ KJIETKAMH YAAJSUIN, U TJIAHIIET TPHIKIbI TPOMbIBAJIH
npombiBOUHbIM Oydepom. (i1) Ilomyuanmu pasOasnenuwe Janus (pasbaenenue 1:3). (iii)
JloGaBysuin B KKy JIYHKY 00BbeM pa3daBuTelisi, COCTaBIAOMUN S0 MKJI, 111 MHKYOaIuu.
(iv) PacTBOp M3 muaHIIeTa yIaisuld U MIPOMBIBAJIM I€MOHM3UPOBaHHON BofoH. (V) [Tonywanu
I M pactBOp XJIOPHCTOBOZOPOAHOH  KUCIOTHI  (pa30aBieHME  KOHLEHTPUPOBAHHOM
XJIOPUCTOBOAOPONHOM KHCIOTOW B cooTHomeHnd 1. 24) u 200 Mxn pa3OaBieHHON
XJIOPUCTOBOAOPOIHOW KHUCJIOTHI TOOABISUTH B KaKAYIO JIYHKY Ui 0OpabOTKU KJIEeTOK. (Vi)
3naueHust abcopbumu mpu OD 595 um cumteiBau ¢ momoupto Flex Station. (vii) B
COOTBETCTBHM C TMOJYYEHHbIMH 3HAYEHUSMH CUUTBIBAHUS PACCYUTBHIBAIU  3(PPEKThI
TECTUPYEMbIX COCIMHEHHI Ha JKCIPECCHUI0 AaHIPOTEHOBOrO peLentopa. Pe3ynbrarTs

SKCIEPUMEHTOB ITOKa3aHbI B TAOIHIE 3.

[0405] Tabnmua 3. Ouenka 3¢ ¢exra coenMHEeHNH Ha CHUKEHNE aKTHBHOCTH

aHAPOreHOBOrO peLenTopa B kierkax VCaP

Homep coenuneHust DCso (HM) Dmax (%)
1 35 68
3 76 60
9 121 56
14 94 85

[0406] Dmax: maxcumanpHas nerpamauus AR B kimerkax VCaP. DCso: xoHueHTpauus
coenrHeHus1, Tpedyemasi IJisi TOCTUKEHUS TIOJIOBUHBI OT MaKCHMaJIbHOTO paspyuenus AR B

kierkax VCaP.

[0407] DxcnepumentanabHblii npumep 4. HWuarunbupyroomuii >¢dexkr TecTupyembix

coenuHeHui Ha ponudeparuro kierok VCap

[0408] Jlunmro omyxonesbix kierok VCap FGC (Homep mo xarajory ATCC: CRL-2876)
KynsTHBUpOBanu B cpene DMEM (Homep o karanory Gibco: 11965-092), conepsxameii 10%
FBS (momep mo karamory Gibco: 10099-141C) coorsercTBenHO. Bo Bpemsi onpenenenus
3aMeHsM kietku Veap Ha cpeny DMEM, conepsxamyro 5% FBS u 0,1 =M R1881 (Homep no

karajory Sigma: R0908).

[0409] Cnocob onpeneneHus ObUT CISTYIOIHIM.
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[0410] Hnokymuposanu kinetku Vcap FGC B 384-nyHouHOM TUtaHmere (HOMep 1Mo Karajiory
Perkin Elmer: 6007460) npu nnotHocTH Kietok 1200 kierox/nyHka B oObeMe 20 MKJI/TyHKa
U MHKYOMpOBaJM B TeUYeHHE HO4YM B HHKyOarope ¢ pauokcunom yraepoma (Thermo).
ITonyueHHblE PACTBOPbI COCAMHEHMS C PA3HBIMH KOHLEHTPAUUSIMH A00ABISIM B OOBEMe
5 Mxs/nyHKa. B TO e BpeMs MoJydaiy COOTBETCTBYIOMINN KOHTPOJIb CO CPEnOH-HOCHTENEM.
ITocne KynbTHBHPOBAaHUS B MHKyOaTOpe B TeueHHe O JHEH IUIaHIIeT ¢ KIETKAMH U €ro
COIEP’KUMOE YPaBHOBEIIMBAIU 10 KOMHaTHOM Temmeparypsl U 25 Mk Cell Titer Glor (Homep
no karanory Promega: G7573) noGaBnisiiv B KaXIYH JIYHKY, TIIATEIBHO BCTPSIXUBAINA U
nepeMeInuBalii, WHKyOHpoBaiu B TeMHOTe B TeueHHe 10-30 MUHYT M 3HA4YeHUs CHUTHAJA
OTIpENeNSIN  TIOCPEACTBOM CUYHTBHIBAIOIIEIO YCTPOHCTBA UIi MHKpOIUIAaHIIETOB Envision

(PerkinElmer).

[0411] Cmocob 00paboTKH 3KCTIEPUMEHTANBHBIX TAHHBIX

[0412] VYpoBeHb MHrHOMpPOBaHHS B NPOLIEHTAX B JIYHKaX, OOpa0OTaHHBIX COEAMHEHHEM,
PacCUNTBIBAJIM 1O KOHTPOJIbHBIM JIYHKAM IUIAHIIETA CO CPENOH-HOCUTENEM U JaHHBIE B BUJE
YPOBHS MHTHOMpPOBaHMs B IPOLEHTAX, COOTBETCTBYIOLIME pAa3HbIM KOHLIEHTPALSM,
annpokcumupoBanmu nocpeactsoM GraphPad prism, wu 3nadenus I[Cso paccuutsiBaIn
NIOCPEACTBOM HeNMHEHHOH 4 mnapamerpuueckoil (yHKImH. Pe3ynbraTel 5KCHEPHMEHTOB

MOKa3aubl B Tadure 4.

[0413] Tabnuma 4. OueHka UHTHOUPYOIIEH AKTUBHOCTH COEAUHEHHI Ha TIPOUpeparHio

kiietoxk VCaP

Homep coenuneHust ICs0 (1M) Emax (%)
6 81 94
9 61 97
10 50 98
14 67 94
15 82 92

[0414] Emax. MakcuMajbHasi cTeneHb nHruOuposanus nposudpepanun kietok VCaP. ICso:
KOHLIGHTpALMsl COCOUHEHMs], Tpedyemast JJisi NOCTH)KEHUS TOJOBUHBI OT MAaKCHMAJbHOTO

uHrubuposanus nponugepaunu kierok VCaP.



WO 2021/129653 PCT/CN2020/138572
98

[0415] DxkcnepuMeHTAIbHBINH nMpuMep S. PapMakOKUHETHUECKUE SKCIIEPUMEHTBHI i71 VIVO B

OTHOIICHUN COCTUHEHHH M0 HACTOSAIEMY H300pETEHUIO

[0416] B naHHOM 3KCIEpUMEHTAJbHOM IpuMmepe (HapMaKOKMHETHKY i1 Vivo y MbILIeH

OLICHUBAJIHN MMOCPEACTBOM BHYTpHBeHHOﬁ WHBCKUUHN U TIEPOPAJIBHOT'O BBEACHU.

[0417] OxcnepumeHTabHBIE CITOCOOBI M YCaoBUs. B ciyuae camios mbimeii CD1 B Bo3pacte
6-8 Henesb, BCE JKUBOTHBIE WMENU CBOOOMHBIA JOCTYN K THINE W BOAE M TMOJyYaJH
OIHOKPATHYIO 103y COEOUHEHHUs, MOMJIEKAIIEero HCIBITAHUIO, B KOHLEHTpauuud | mr/kr
NOCPENCTBOM BHYTPHBEHHOM HHBEKINH (pacTBOpuTenb 5% DMSO/15% Solutol/80% conesoii
pactBop), yepe3 S muH., 15 muH., 30 MuH., 1 4., 249, 44, 8 u,, 24 4., 48 4. moCJIe BBEACHUS
JIEKAPCTBEHHOTO CPENCTBAa WJIM U TEPOPATbHOTO IMPHMEHEHHsI NMOCPENCTBOM BBEICHUS
COEAMHEHUs Yepe3 JKeIyAOYHbIH 30H B KoHLeHTparmu 10 mr/kr (pactsopurens 5% DMSO/10%
Solutol/85 % conesoii pactBop) yepe3 15 mun., 30 MuH., 1 4., 24,449, 64,84, 244,48 u.
1ocJie BBEACHUS KPOBb COOMpany M3 OpOUTAIBHOIO CHHYCa, HE MeHee SO MKJ Ui KaXKIoro
o0pasua, renapuH HaTPUsl IPUMEHSITN JUTs aHTHKOATYJISILIUY, U 3aTeM IocJie cOopa moMerianu
Ha Jieq, U LeHTpu(yrupoBasd B TeueHHe | waca Ay pasmeneHus IUIa3Mbl KPOBH IS
ucnbITaHusA. KOHLIEHTpAIMIO JIEKAPCTBEHHOI'O CpPEACTBA B IUIA3ME€ KPOBU ONPEAEISIN
HOCPEACTBOM JKUAKOCTHON XpoMarorpaduu ¢ TanaeMHoil macc-criekrpomerpueii (LC/MS/MS)
U (papMaKOKMHETHYECKHE TapaMeTphl PACCUUTHIBAIN  IOCPENCTBOM  IMPOrPAMMHOIO
obecnieuenusi Phoenix WinNonlin. DxcrnieprMeHTaIbHbINA pe3yIbTaThl OKa3aHbl B TaOIHLIE S
u Tabnuie 6 ¢ UCrob30BaHueM BapraHnTa ocymectBieHus 158 B CN110506039A B kauecTse

3TAJIOHHOIO BenecTna 1.

[0418] Tabnuua S. PapMakOKHMHETHKA B CiIy4ae nepopanbHOro BeeaeHus (10 mr/kr)

Coenunenue Tz (4.) Cunax (HI/MI) AUCO-iy¢ (HT X 1./MI1) F (%)
Coenunenue 6 11,2 2920 70268 71,3
Coenunenue 14 17,8 2647 71075 68,6
DTajoHHOE 14,4 1417 53042 99.0
BELECTBO 1

[0419] Tabnnua 6. PapMakOKHMHETHKA B CIIy4ae BHYTPUBEHHOTO BBeieHus (1 Mr/kr)

| Coennnenue | Tz (1) | AUCo.inf (HT X 4./MIT) | Cl (mn/mun./kr) ‘
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Coenunenue 6 11,2 9860 1,69
Coenunenue 14 20,4 10365 1,61
DTajJoHHOE 13,4 5359 3,11
BELIECTBO 1

[0420] OxcnepuMeHTaJbHBIE HaHHBIE ITOKA3BIBAIOT, YTO COENWHEHHUS [0 HACTOSIIEeMY
N300peTeHNI0 TPOSIBILIIOT Oonee BBICOKYI0 Cmax, Oonbinee Bo3neicTBue in vivo u Oonee

BBICOKYIO OMOJIOrMYECKYI0 JOCTYIMHOCTD MPU MEPOPATLHOM BBEIEHUH Y MBILIEH.

[0421] DxcnepumeHTANbHBIH npumep 6. PapmakoguHAMUUECKOE HCCIENOBaHUE i1 VIVO
TECTUPYEMBIX COEUHEHHIT Ha MOZIENIN paka MpecTaTeIbHOM jkeJie3bl YeJIOBeKa, MOJyUYeHHOM
Ha OCHOBE MOAKO)KHOHN KCEHOTpaHCIUIaHTaTHON omyxonu u3 kietok VCaP y mbimeit CB17

SCID

[0422] DOxcnepumeHTadbHOE XKUBOTHOE: camilpl Mblmed guanu CB17 SCID Bo3spactom 6-
8 Hemenb, Becom 18-22 rpamm, mocraBumk: Beijing Weitong Lihua Laboratory Animal
Technology Co., Ltd. ¢unuan B Illanxae, Homep ceprudukara xusotaoro: 20170011005577.
JKMBOTHBIX BBIPAIIMBAIM B 3KCIEPUMEHTAJIBHOM Cpene B TEUEHHE 7 NHEM ¢ MOMEHTa HX

NOCTYIUICHUA U HAYNHAJINU SKCIICPHUMEHT.

[0423] Cmnoco6 mposenenusi skcniepumenta Kierku VCaP paka mpencrarenbHOM Keje3bl
yenoBeka (ATCC-CRL-2876) KynbTHBHpPOBadM in Vitro B MOHOCJOE, U YCJIOBUS
KYJIBTUBUPOBaHUS ObLTH crienyromumu: cpena DMEM ¢ 20% ¢deranbHON Obrdbeli CHIBOPOTKOH,
100 Ex./mn nenuuminaa 1 100 MKI/MIT CTPENTOMMIIMHA, KYJIBTUBUPOBAIU B MHKyOaTope ¢ 5%
CO» mpu 37°C. TlpoBonuiv TpaIULIMOHHOE OTKPEIIEHHUE KJIETOK ¢ MOoMOIbio TpurncuH-EDTA
IBa pasza B Henmenro Jisi maccupoBanusi. Korma Haceienue kieTok coctaBuiio 80%-90% wu
YHCIIO JOCTUTANIO TPeOyeMOro yPOBHsI, KJIIETKHA COOMPAIH, MOACUYUTHIBATIN U HHOKYJINPOBAJIH.
0,2mn (10 x 10° knerku + Matrigel) knetok VCaP MonkokHO HHOKYJIMPOBAIU B JIEBYHO
BEPXHIOK0 KOHEYHOCTb KAKAOH MBIIIM M TPOBONWJIM KAaCTpaLMIO dYepe3 33 IHSA mocie
MHOKYJISIMU KieTok. Korna cpennuii oobeM omyxomu faocturai 119 Mm?, nexapcTBeHHbIE

Cp€ACTBAa BBOAWJIM TIpynmaM H JIA YCTBIPEX TPYNIl YCTAHABIMWBAIW CJICAYHOIIUE OO3bI

coenuHenus 14: 1 mr/kr, 3 mr/kr, 10 mr/kr u 30 Mr/kr.

[0424] EsxenneBHoe HaONMIONEHHWE OSKCIEPUMEHTANBHBIX JKUBOTHBIX: KQKIBIH JI€Hb
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OCYLIECTBJIIJIA MOHUTOPUHI COCTOSIHUS 3[I0pOBbsl JKUBOTHBIX M MX CMepTU. PyTuHHBbIE
o0cnenoBaHus BKJIIOYAIM OCYLIECTBIEHUE HaOmoneHus 3(P@QexkToB B OTHOLIEHUH pPOCTa
ONMyXONH U JIEYEHUs C TOMOLIBbIO JIEKAPCTBEHHOIO CPENCTBA HA €XKEIHEBHOE IOBEIECHUE
JKMBOTHBIX, TaKO€ KaK IMOBEIEHYECKas aKTUBHOCTb, MOTpPeOJEeHHe MUINM M BOABI (TOJBKO
BU3yaJIbHOE HAONIONEHNE), 1 M3MEHEHUs Beca Teja (BeC Tejla N3MEPsUTH TPYDKABI B HENEI0),

(1)I/ISI/IHCCKI/IC IMMPpU3HAKHW UKW APYTHE€ aHOMAJIbHBIE COCTOSAHUSA.

[0425] Hs3mepeHuss OMyxoidu M 3KCHEPUMEHTAJbHbIE MOKA3aTeNld. JKCIepUMEHTAJbHbIE
NIOKAa3aTelu CIIY>KUIN JUTsl UCCIIeOBAaHUs TOTO, MPOUCXOAWIIO JIU NOJABJICHUE, 3aMeJIEHUE WU
yCTpaHeHHue pocTa onyxoiu. luameTpsl omyxoei u3Mepsuld ¢ MOMOUIBIO ITaHTeHIUPKYIeH

C HOHMYCOM TPH pa3a B HEAETIIO.

[0426] Dopmyna miis pacdera oObeMa OMyXOJIH sIBJsieTcs cienyromeii: V = 0,5a x b2, rae a
u b mpexcTaBisuin COOOM IIIMHHBIN HAMETP U KOPOTKUHN THAMETP OMyXOJH, COOTBETCTBEHHO.
IIporuBoonyxoneBbiii >pdexT coenuHeHuit oneHuBanu ¢ nomompro TGl (%) wm
oTHOCUTENbHOH ckopoctu pocta onyxomu T/C (%). 3nauenue TGI (%) orpaxaer cremneHb
uHruOuposanus pocra onyxomu. Pacuer TGI (%): TGI (%) = [(1 - (cpenHuit oObeM Omyxoiu
B KOHLIE BBEJICHHs B ONPEIEJICHHOW rpymnme 00paboTKH - CpeHuil 00beM OINMyXOJIM B Hadale
BBeleHUs1 B rpynme oOpabotkm))/(cpeqHuii oObeM OMyxXoiau B KOHILE OO0paboTKu B
KOHTPOJIbHOW TPYIIIe, MOJy4aBIIeil Cpeny-HOCHTEIb - CPeAHUN OOBbEeM OINMyXOJU B Havaye
00pabOTKH B KOHTPOJILHOH TIpyrmme, mojyuasineil cpeny-Hocutenb)] x 100%. B cnydae
OTHOCHUTENIbHON ckopoctu pocra omyxonu T/C (%) dopmyna mns pacuera sBIsUIACH
cnenyromei: T/C % = TRTV / CRTVx 100% (TRTV: RTV B rpynne o6pabotku, CRTV: RTV
B [PYIIIE OTPULIATENBHOTO KOHTPOJIs). OTHOCHTENBHBIH 00beM onyxonu (RTV) paccuntsiBanu
B COOTBETCTBUH C pe3yJbTaTaMH H3MEPEHHUS] OMyXOJIM, M MpH 3TOM (QopMmyna sBISETCS
cnenyromeii: RTV = Vt/VO, rome VO mnpencrasisier co0oil cpenHuil oO0beM OMyXOIH,
MU3MEpPEHHbBII B ICXOOHBI MOMEHT BpeMeHH B rpymnre BeeneHue (T. €. d0), u Vt npencrasiser
co0oil cpenHuii 00beM OMyXOJu B omnpeneieHHbli MoMeHT u3Mepenus, 1 TRTV u CRTV
HIOJTy4aJTi B TOT e JieHb. [1ocie SKkCrepuMeHTa ONpeaessuid BeC Onyxoiu U 3Hadenue T/Caec
MOXXHO paccuutath. TBec u CBec mpezncrasiser co0Oil BeC OMyXOJNU B IPYIIE BBEACHUS U

KOHTPOJIbHOW TPYNIIE CO CPENON-HOCUTENEM, COOTBETCTBEHHO.
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[0427] Craructuueckuii aHanu3. CTaTUCTUUECKUN aHANU3 BKJIOYAJ CPEAHEE 3HAUCHHE U
cranaapTHyio omuOKky (SEM) nist o0bemMa onyxonu B KaKIbIii MOMEHT BPEMEHH JUIsT KaKIOU
rpymrsl. [pynmy oOpaboTku oOpabarsiBain B KOHIIE UCTIBITAHUS B I€Hb 24 MOCJE BBEIECHUS,
TakuM 00pa3oM, CTaTUCTUYECKUI aHAIMU3 MPOBOAWINM HA OCHOBE STHUX HAHHBIX JUIS OLIEHKH
OTJIMYMI MeXKAy rpynnaMu. T-kputrepuil TpUMEHSIHN 7151 CPABHEHUS] MKy IByMsI IPYIIIIaMH,
u ogHodakTopHblii ANOVA npuMeHsu Jisi CpaBHEHUS] MEXKIY TpeMst Wi OoJiee TPyIIaMH.
Ecnu Obu1o 3HaYMTENBHOE OTIIMYME B MOKA3aTeNsiX F-3HadeHWs, Ui MPOBEPKU MPUMEHSIIH
criocod I'eiimca-XoBemna. Eciiu He ObLI0 3HAYUTENBHOTO OTJIMYMS B MOKa3aTesix F-3HaueHus,
IUTS aHAJIM3a MPUMEHsUTH crtocod JlanHera (2-cTopoHHMIT). Bee aHaMM3bl TaHHBIX POBOIUIH
¢ nomouibto SPSS 17.0. p < 0,05 cunranu 3HaunTENbHBIM OTINUNEM. Bec sxcniepuMeHTa IbHbIX
JKUBOTHBIX NPUMEHSUIM B KauecTBE ATAJIOHHOTO IOKa3aressl Al HENpsIMOro OIpeneseHMs
TOKCHUYHOCTH JIEKAPCTBEHHOTO CpencTBa. B maHHO Moxenu Bce rpynibl 00paboTKH MoKa3aiu

Pa3InvIHbIC CTCTICHU MMOTEPU BECA BO BPEM: MEPUOAA ITOCJIC BBCACHUA JO3bI.

[0428] Kaxk mokazaHo Ha ¢urype 1, coequnenune 14 mpomeMOHCTPUPOBANIO OOJiee BHICOKUH
ypoBeHb uHruoOuposanus pocra omyxomu (TGIL: 96%) npu nosax 10 mr/kr u 30 Mr/kr u
NPOEMOHCTPUPOBAJIO B 3HAUYUTENBHOM CTENeHU OoJiee CHIIbHBINA 3(dekT, ueM 3H3anyTaMun
(20 mr/kr, TGI: 45%) u atanonnoe Betectso 1 (10 mr/kr, TGI: 60%). Kak noka3aHo Ha ¢purype
2, coenuHeHue 14 uMeno Jayvilyr0 NEePeHOCUMOCTb, YEM STAJOHHOE BEIEeCTBO 1 mpu go3ax

10 mr/kr u 30 Mr/kr
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®opmyna nzobpereHust

1. Coenunenne, mnpencrasneHHoe ¢opmymnoit (I), ero onTuueckuit wu3OMep HIK

(apmakoJIOruuecKu npruemiemMas Coib,

R1
X
R2 / \
S
N
o] o]
" e "
3
Ry To. = L N o]
T4 LN Ts NH
1 L3
o)

rae X BoiOpan m3 C(R) u N;

kaxbiil u3 T, T, Ts u T4 He3aBucumo BoidOpan m3 C(R) u N;

Ts BoiOpan u3 -(C=0)- u -CHa-;

kaxbiil u3 R, Rz, R3 u R4 HezaBucumo BoiOpan u3 CN, ranorena, Ci.sankmia u Ci-6aJIKOKCH,

u nipu 3ToM Crankmn u C1.6aJKOKCH HeoOs13aresbHO 3amereHsl 1, 2 wiu 3 R;

kaxapid u3 L1, Ly u L3 HezaBucumo BoiOpan u3 onuHapHoi cesizu, O, S, NH, C(=0), S(=0),
S(=0),, Cisankuna, -Ci.sankun-0-, -Ci.sankuia-NH-, -O-Cisankun-O-, -O-Crsankmn-O-Ci.
6AJTKHII-, -0-Cy3ankennna, Ca3anmKuHUIIA, Cs-101IUKJIOANIKHIIA, 3-10-4JIeHHOTO
reTepoLuKiIoaNkmia, pernna u 5-9-unenHoro rerepoapuia, mpu 3ToM Ci.sanku, -Ci-6aJIKuI-
O-, -Ciszankun-NH-, -O-Cieankmn-O-, -O-Cieankun-O-Cisankun-, Craankenun, Co.
sankuHWI, Cs.100MKI0aNKW, 3-10-4I€HHBIH TeTepOLUKIOANKUI, (PEeHWT U S-9-deHHBIH

reTepoapu HeoOsi3aTesIbHO 3amerneHsr 1, 2 wim 3 Ry

o
Kaxabiii Ry HesaBucumo BbiOpan u3 H, ramorena, OH, NH,, CN, NHz - Cisankuna, Cs-
sirukgioankuia, Cisankmi-C(=0)-, Ci.sankokcu, Ci.sankuntuo u Ci.aIKHJIAMUHO, TIPH 3TOM

Creankun, Cs.suukaoankuii, Cieankokcu, Ciealkuntuo u Ci.saJIKUJIaMUHO HEOOs3aTeNIbHO
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3amerensl 1, 2 i 3 R;

H I
R’ BbI6paH u3 F, Cl, Br, I, OH, NH>, /N\, /N\, CH;, CH2CH3, CH,F, CHF; u CF3;

R BoiOpan u3s H, F, Cl, Br, I, OH u Ci.sankmuna,
Rs BbiOpan u3 H, ranorena u Ci.sankuna;

3-10-uieHHBIN TeTEPOLUKIOANKII WU S-9-ujeHHBbId rerepoapun coaepxkar 1, 2 unu 3

2 -S-7 -

reTepoaToMa MJIM TeTePOAaTOMHBIE TPYIIIBI, HE3aBUCUMO BblOpaHHble u3 -O-, -NH-

C(=0)-, -C(=0)0-, -8(=0)-, -S(=0)- u N,

2. Coenunenne, mnpexacrasieHHoe ¢Gopmymnoii (II), ero onTudeckudd wu3oMep WK

¢apmakonorniecku npuemiIemMasi colb,

R4

X
R2 /\
—
N
o]
O
T, Rs
R3 | T N 0
(o}

@

e KONbLOo A 1 KobLo B He3aBuCHMO BbIOpaHbI U3 3-8-4JICHHOTO reTepOLMKIIOANIKIIA, 5-6-
YJICHHOTO TeTepoapuia Uilu OTCYTCTBYIOT, U MIPU 3TOM 3-8-4JI€HHBIN I'€TePOLUKIOAIKUI WIH

5-6-uneHHbIH rerepoapui HeoOsI3aTenbHO 3aMeniens! 1, 2 wim 3 R;

kaxbiil u3 Ri, Ra, R3 u R4 HezaBucumo BoiOpan u3 CN, ranorena, Ci.sankmia u Ci-6aJKOKCH,

u nipu 3ToM Creankmi u Ci.6aJIKOKCH HeoOs13aTesbHO 3aMmernensr 1, 2 umu 3 R;

X BoiOpan m3 C(R) u N;

kaxbiil u3 T, Tz, Ts u T4 HezaBucumo BoidOpan n3 C(R) u N;

Ts BeiOpan u3 -(C=0)- u -CH»-;

L, BeiOpan u3 onunapHoii cesizu, O, S, NH, C(=0), S(=0), S(=0),, Cisankuna, -Ci.sanmkun-O-,
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-Cisankun-NH-,  -O-Cisankun-O-, -O-Cisankun-O-Cireankmn-, -0-Crsankenmna, Co.
sankuHIIa, Ci.omukioankuia, 3-10-4JeHHOro reTepoLrKIoaNKiia, (eHmIa U S5-9-4JIeHHOTO
rerepoapmia, pu 3ToM Cr.sankui, -Crsankun-O-, -Cisankun-NH-, -O-Cieankmn-O-, -O-C;.
calkun-O-Cr.eankmn-, Cpsanmkenun, Cosankubaun,  Cs.ouukimoankuyi, — 3-10-ujneHHBIH
TeTePOLMKJIOANKII, (DEHIIT U 5-9-uJIeHHBIH rerepoapiil HeoOs13aTeNIbHO 3aMeleHs! 1, 2 i 3

RL'

2

0
kaxablii Ry HesaBucumo BeiOpan u3 H, ramorena, OH, NH;, CN,  NH2  C,gankuna, Cs.
sikgioankuia, Cisankmi-C(=0)-, Ci.sankokcu, Ci.saakuntuo u Ci.aIKHJIaMUHO, TIPH 3TOM
Creankun, Cs.sumknoankuii, Cieankokcu, Cireankuntuo U Ci.saJIKUJIaMUHO HEOOS3aTeNIbHO

3amernensr 1, 2 wm 3 R;

|
H
R’ BbI6paH n3 F, Cl, BI’, I, OH, NHz, /N‘\, /N\, CH3, CHzCH3, CHzF, CHF, u CF3;

R BeiOpan u3z H, F, Cl, Br, I, OH u Cisanxuna;
Rs BriOpan u3 H, ranorena u Ci.sankuna,

3-8-ujleHHBII  IeTepOLMKIOANKUI, 3-10-4NeHHBII TreTepOLMKIOANKHI,  5-O-UJIEeHHBIN
rerepoapusl UM S5-9-ujeHHbI rerepoapus codepxkar 1, 2 wim 3 rerepoaroma MU
reTepoaTOMHbBIE TPYMIbI, He3aBUCHMO BbiOpaHHbIe U3 -O-, -NH-, -S-, -C(=0)-, -C(=0)0-, -

S(=0)-, -S(=0)- u N.

3. CoenuHeHue, ero ONTHYECKUI U30Mep MU ero (papMakoJOrHYecKy IpuemMiieMast CoJb 110

NI
I . h PR SERS
LENP— L /)\ N 25
n. 1 wm n. 2, tne ¢pparMmeHT T BbIOpaH U3 ~, FTONTTS NT N7

X ~ F N
| |

4. CoenuHeHue, €ro ONTHYECKUH H30Mep WM ero (papMakoJIOTHYeCKH MpueMiieMasi CoJib I10

~

n. 1 wm n. 2, rne R BeiOpan u3 H, ranorena, OH, MeTuia, 3Tua, H-POMMia, U30MPOITHIIA.

5. CoennHeHue, €ro ONTUYECKUI H30Mep WM ero (PapMakoJOrH4ecKH MpHeMIieMas COJb I10
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n. 1 wm . 2, rne kaxabiid u3 R1 u Ry Hezasucumo Beidpan 3 CN, ranorena, CH3O- u -CFs.

6. CoeqnHeHNE, €ro ONTUYECKHI U30Mep WK ero (papMakoJOrHUeCcKH MpuemiieMast Cojib o
n. 1 wm . 2, rae kaxasiid u3 R3 u R4 He3aBucumo BeIOpaH M3 MeTHIIA, STUJA, H-TIPOMIIA U

M30IPOMHJIA.

7. CoenuHeHue, ero ONTHYECKUI U30Mep MU ero (papMakoJOrHYecKu mpuemiieMast CoJib 1o

N
A\ W
\Q cl 0
N N
n.l wm n 2, rae ¢parMeHT BBIOpaH 3 , o,
N N N
W\ A\ W
FsC ci—? N\ /ob FsC—i?/ N

N N N
8. CoenuHeHue, €ro ONTUYECKHI H30Mep UK ero (PapMakoJOrHYeCcKH MpHeMiieMast COJib I10
n. 1 wm . 2, tae kaxaeiii u3 L1, Ly u L3 vezaBucumo Boidpan u3z O, S, NH, C(=0), S(=0),
S(=0),, Cisankuna, -Cigankun-0-, -Cizankuin-NH-, -O-Ciyankun-O-, -O-Cysankmn-O-Ci.
3QJIKHI-, -0-Cyz3ankeHuna, CrzankuHmmA, C3-8LIMKJIOANIKHIIA, 3-8-4jIeHHOTO
reTepPOLMKIOANKIIA, (PeHmTa, S-6-4neHHOro rerepoapuia, mpu 3ToM Ci.sankm, -Ci4anku-
O-, -O0-Cirgankun-O-, -Cisankun-NH-, -O-Ciszankun-O-Cisankun-, Cosankenmn, Co.

sankuHWI, C3.8IMKIIOANKWI, 3-8-4JICHHBI TeTEePOLMKIOATKUI, (PEHMT MIH S-O-4IeHHBIA

reTepoaprl HeoOs13aTeNIbHO 3amerneHsl 1, 2 wim 3 Ry

9. CoenuiHeHUE, €r0 ONTHYECKHI U30Mep WK ero (papMakoJOrHUeCKH MpUeMiieMast COJib 1o
0

n. 1w n. 2, toe kaxasiii Ry HesaBucumo BoiOpan u3 H, ranorena, OH, NH,, CN,  NH2 C,.

sankmna, Cssuuknoankmna, Cizankun-C(=0)-, Crsankoken, Crzankmitro u Ci.3aJIKUJIaMIHO,

npu 3toM Crsankmi, Cseuuknoankui, Cisankokcu, Cirsankuntuo u Ci3alKuIaMHHO

HeoOs13aTeNbHO 3aMerneHsbl 1, 2 wiu 3 R’.

10. CoenuHeHnue, ero ONTUYECKUI N30Mep WM ero (papMaKkoJOrH4ecKd mpueMsieMast Cojib 0
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mobomy u3 . 1, 2 unm n. 8, roe kaxnabiid u3 Li, Ly, L3 He3aBucumo BbIOpaH U3 OnMMHAPHON
ceszy, O, S, NH, C(=0), S(=0), S(=0)>, CH,, -CH(CHj3)-, CH,CH;-, -CH,CH>CH>-, -,
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11. CoenuHenue, ero ONTHYECKHUA U30Mep WIH €ro (PapMaKoIOrHUeCKH mpuemMyeMast Cojib o

n. 2, tae L, Beibpan u3 O, Crzankui-, -O-Crgankui-, -Crsankmn-NH-, -O-C4ankun-O-, -O-

. [o] -~ o) ,—’\n_,
o
H \-o, /N’/Lo
N 2

Cizamkun-0O-Caankui-, U 0 |, mpu stom Cisankun, -O-Ci.

sankui-, -Craankun-NH-, -O-Cigankun-O- uinn -O-Ciaankun-0-C-3ankui- HeoOs3aTenbHO

3amelnens 1, 2 unu 3 Ry,

12. CoenuHeHue, ero ONTUYECKUI U30Mep U ero (papMakoJOrHveckd mpueMsieMasl Cojib 1o

n. 2 wm . 11, roe Ly BeiOpan u3 -0-, -CH»-, -CH,CH,-, -CH,CH>CH>-, -CH(CH3)-, 07T
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13. CoenuHeHue, ero ONTUYECKUI U30Mep WJIH ero (papMaKkoJOrH4ecKd mpueMyieMast Cojlb o
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14. CoenuHeHue, ero ONTUYECKUI U30Mep WM ero (papMakoJOrH4ecKu mpueMyieMast Cojib 1o
1. 2, 7A€ KOJbLO A ¥ KoJbLIO B He3aBUCHMO BBIOpaHBI U3 4-6-4JICHHOTO FeTEPOIMKIIOAIKHAIIA U
5-6-4eHHOrO reTepoapunia, U Npu 3ToM 4-0-4eHHBIH FeTepOLMKIOANKII UIH S-0-4IeHHbINA

reTepoapr HeoOs13aTeNbHO 3amerneHs! 1, 2 win 3 R.

15. CoenuneHnue, ero ONTUYECKUI N30Mep WJIH ero (papMaKkoJOrH4eCcKH mpueMyieMast Cojib o
n. 2 win . 14, roe xkoiapio A BbIOPaHO W3 a3eTHIMHUWJIA, MUMEPUANHWIA, MMUTEPA3HHUIIA,
MUPa30JInja U TETPAruAPOIUPPONIIIA, U IIPU STOM a3€TUANHUII, TUIIEPUIUHUII, TUIIEPA3ZUHUII,

MUPA30JIIII ¥ TETPArHIPONHPPOINI Heo0s13aTenbHO 3aMerensl! 1, 2 nmm 3 R.
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16. CoenuHeHue, ero ONTUYECKUI N30Mep WK ero (PpapMaKoJOrHIeCcKH pueMyieMast Cojlb 0

Ny h@ O NLE N TLow NTY

n. 15, rae xonbLo A BbIOpaHO U3 >, ~, , ~, ~ ~
-G, D
NNy .

2

17. CoenuHeHme, ero ONTHYECKHUH U30Mep HITH ero (PapMaKoJOTHYECKH pUemMiieMasi CoJib 10
n. 2, rae koiablo B BeIOpaHO M3 MOpGONMHWIIA, THIEPA3sUHUIA, TETPArHIPOIUPPOIIHIIA,
NUMEePUINHIIIA, a3€TUAMHWIA ¢ 2-KeTONUIEpPasuHWIa, M TPU  STOM  MOP(OIUHII,
MUINEPa3UHUI, TETPAruApPONUPPOIUI, NUIEPUAUHWI, a3eTUIAUHUI U 2-KeTOMUIEepa3UuHUI

HeoOs13aTeNbHO 3amereHnsl 1, 2 unu 3 R.

18. CoenuHeHue, ero ONTUYECKUI U30Mep W ero (papMaKkoJOrHiecKd mpueMyieMast Cojib 1o
S e e S . 0. e
SISO g
n. 2 wm 1. 17, tae xonbio B BeiOpano u3 , N , , - , N u

19. CoenuHeHnue, ero ONTUYECKUI U30Mep WK ero (PapMaKoJOrHIeCKH pueMyieMast CoJlb 0

n. 2, roe ¢QparMeHt BbIOpaH U3 , ,
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20. CoenuHeHue, ero ONTUYECKUI U30Mep W ero (papMakoJOrH4IecKd pueMyieMast Cojib 0

Rs Q2
- Ts NH .- NH
n. 1l wm m 2, rne ¢parMeHr o BBIOpaH U3 o O ,

o] [o]
F
O o o
0 U 0o 0 .

21. CoenuHeHue, MpeaCTaBICHHOE Cleaytoel GopMyno, ero OonTUYeCKUuil H30Mep WU €ro

(hapMaKoJIOrHYECKU MTPUEMJIEMAsl COJIb, TIPH STOM COEIUHEHHE BHIOPAHO W3

o) FsC

N 6 0 W
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Cl N [o]

/
N N
" \j\/N 0
22 IlpuMeHeHUEe COENMHEHUs, €ro ONTHYECKOro H30Mepa WM ero (hapMakoJIOTHYECKU

IpUEeMJIEMON COJTH 10 JroOoMy U3 mil. 1-21 B M3rOTOBJIEHUH JIGKAPCTBEHHOT'O Mperapara Jist

NpeaynpexIeHIs U/ UIH JIeYeHus paka win Oone3Hu Kennenu.

23. IIpumenenwue 1o 1. 22, rae pak BIOpaH U3 paka NpeacTareIbHON JKee3bl U Paka MOJOYHOM

JKCJIC3bI.

24. Cniocob neveHus paka wiu Oonesnu KeHHenu, BKIIIOYAIOIINE BBEEHHE COSIUHEHHS, €0
ONTHYECKOTO M30Mepa WK ero (PapMaKoJIOrHuecKu MpUeMJIeMO Cou 1o JirodoMy u3 . 1-

21 nmaumeHTy, CTpaaaremMy ot paka miu oonesnn Kennenu.
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