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Wi ux (apManeBTHYECKd MPUEMJIEMBIM  COJIIM, COJIbBAaTaM, THIpAaraM, TayTOMEpaM  HJIH
crepeomsomepam, rae R', R? R* R’ R* R* R*, R* R* R*, R* R’ R° umeror 3Haucumue,
yKa3aHHOE B OMUCAHUU U Gopmyiie u3o0pererns. Hactosiee n300peTeHne T0MOIHUTEIBHO OTHOCHTCS
K (papMameBTHYECKUM KOMITO3MIIMSM, COAEPKALIMM YKa3aHHBIE COCIMHEHHS, WX I[PUMEHEHHIO B
KayeCTBE JIEKAPCTBEHHOTO CPEJICTBA U B CIIOCO0E JICYEHUS HIIH MPOGHIAKTHKU OJHOTO MIIH HECKOJIBKUX
3a00JIEBAHNI WIIN HAPYIIEHUH, CBI3aHHBIX C HHTETPUPOBAHHBIM OTBETOM Ha CTPECC.
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MOAYJATOPHI IYTH HHTET'PUPOBAHHOI'O OTBETA HA CTPECC
OIIMCAHHUE

Hacrosiiee nzodperenre oTHOCUTCS K coequHeHusiM Gopmy.ibr (1)
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WK UX (papManieBTUYECKH MPUEMIIEMBIM COJISIM, COJIbBATaM, THIpPAaTaM, TayTOMepaM WU
crepeomsomepam, rae RY, R?, R* R R* R*™ R™ R* R™ R* RY R’ u R® umeror 3nauenue,
yKa3aHHOE B OMHCaHuu u Gpopmyie n3odperenus. Hacrosimee n3odpeTeHne Takke OTHOCUTCS K
(bapMareBTUYECKMM KOMITO3ULIMSIM, COZEPSKAIlUM yKa3aHHbIE COCAMHEHUS, UX NMPHUMEHEHUIO B
Ka4yecTBE JIEKAPCTBEHHOTO CPEACTBAa U B CHocoOe JieueHHs] WIN NMPOQUIAKTUKH OJHOTO WU
HECKOJIbKMX 3a00JIeBaHUH HMJIM HApPYLICHUH, CBA3aHHBIX C HMHTETPUPOBAHHBIM OTBETOM Ha
cTpecc.

HurerpupoBannbiii orBeT Ha ctpecc (ISR) mpencrapniser coOoi KIETOYHYIO PEAKIMIO Ha
cTpecc, ob0myro as Bcex dykapuor (1). Hapymenue perynsuuu nepenayuu curaaios ISR nmeer
Ba)KHBIE TIATOJIOTUYECKUE MTOCIENCTBUS, CBA3AHHBIC, CPEIU MPOYEro, ¢ BOCMAIEHHEM, BUPYCHOM
uHpekuen, TnadbeToM, pakoM U HeHpoaereHepaTHBHBIME 3a00JI€BAaHHSIMU.

ISR sBasercs o0mMM 3HAMEHATENEM PA3JUYHBIX THIIOB KJIETOUHBIX CTPECCOB,
NpUBOIALIMX K  (GochOpHUIHPOBAHUIO  alib(a-CyOBENUHULBI  3YKAPHOTHUYECKOro (akTopa
uHnnuaimn  tpaHcsnuu 2 (elF2alpha) mo cepuny 51, 4ro mpHBOAMT K TOAABIIEHHIO
HOPMaJIbHOTO CHHTe3a Oenka W JKCIpeccMd TIeHOB oTBera Ha crpecc (2). B kmerkax
MJIEKOMTUTAROIUX (HOCHOPUITHPOBAHIE OCYIIECTBIISIETCS CEMEMCTBOM M3 4eThipex kuHa3 elF2-
anb(a, a umeHHo: PKR-nonobnoit kunazoli ER (PERK), nByxuenoueunoit PHK-3aBucumoi
nporenHkuHazoi (PKR), rem-peryiupyemoii kunasoii elF2-ansda (HRI) u oOmmeli koHTpOIBHOIM
HenepenpeccusHbli 2 (GCN2), kaxxaas U3 KOTOPhIX pearrpyeTr Ha Pa3IndHbIe SKOJOTUYECKUE U

¢dusnonormueckue crpeccsi (3).
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elF2anbda Bmecte ¢ elF20era u elF2ramma obpasyroT kommuieke elF2, KoTopblil urpaer
KJIFOUEBYIO poJib B MHUIMALMHN HopMmanbHOH TpaHcimsuun MPHK (4). Kommeke elF2 cBsi3biBaeT
GTP wu Met-tRNA;, obpa3ys tpoitHoii komriuieke (elF2-GTP-Met-tRNA;), koTopbrii
pexkpyTupyercs puOOCOMaMH Al HHULIMALMU TpaHCaauH (5, 6).

elF2B npexncrasisier co0oii rerepoaekaMepHbIil KOMITJIEKC, COCTOSILIHMN U3 S CyObeTUHHIL
(anbda, Oera, ramma, nenbTa, SMCUJIOH), KOTOpble B ayOmmkare oOpasyroT GEF-akTuBHbBIN
nexamep (7).

B omBer Ha axtmBaumioo ISR dochopunuposannas elF2-anbdpa wuHrHOMpyeT
onocpenoBanublii elF2B oomen GDP na GTP, yro mpuBOAMUT K yMEHBIIEHUIO OOpa30OBaHUs
TPOHHBIX KOMIUIEKCOB M, CJIEJIOBATENIbHO, K MHTHOWPOBAHUIO TPAHCISIIMU HOopMaibHbIX MPHK,
XapakTepusymleics cpsisbiBaHueM pudocom ¢ S5'- AUG craproBbiM komoHoM (8). B atmx
YCIIOBUSIX YMEHBIIEHHOIO KOJMYECTBA TPONHBIX KOMILIEKCOB TPAHCISALUS HECKOJIbKUX
cneungpuueckux MPHK, Bkmowas MPHK, xonmupyromyro TpaHckpunuuoHHblid (akrop ATF4,
AKTUBUPYETCsl TOCPEACTBOM MEXaHM3Ma, BKJIOUAOLIEro H3MeHeHHyI TpaHcisauuio ORF
(uORF) B Hampasnienuu 5’ (7, 9, 10). Otu MPHK o0brdHO comepskaTt ogHy miau Heckoibko UORF,
KOTOpbIe 0OBIMHO (PYHKIIMOHUPYIOT B KJIETKAX, HE IMOABEPTLIMXCS] CTPECCY, YTOObI OrPaHHYUTh
noTok pudocom k ocHoBHOH koaupyroieln ORF. Hanpumep, B HopmanpHbIX ycnoBusx UORF B
5-UTR ATF 3anmmaroT puOOCOMBI ¥ TPEAOTBPAINAIOT TPAHCISLHUIO KOAUPYIOLIEH
nocnenosatenbHOCTH ATF4. OnHako B yClOBHSIX CTpecca, T.€. B YCIOBHUSIX YMEHBIIEHHOTO
0o0pa3oBaHUsi TPOWHBIX KOMIUIEKCOB, YBEJIHMYUBAETCSI BEPOSITHOCTH TOTO, HYTO PUOOCOMBI
npockanupyioT 3tu ORF B Hanpasnenun 5° u uanuuupyrot tpaHcmsuuto ORF, xonupyromeit
ATF4. ATF4 u npyrue ¢akTopbl peakUyu Ha CTPECC, SKCIPECCHpyeMble TaKuM 00pa3om,
BIIOCJIEZICTBUH PETYJUPYIOT 3KCIPECCHIO PsANa AOIOJHUTENbHBIX I'€HOB PEaKklUu Ha CTpecc.
Octpast ¢a3a COCTOMT B HKCIPECCHU OEJKOB, HAMPABICHHBIX Ha BOCCTAHOBJIEHHE T'OMEOCTa3a,
TOTAAa Kak XpOHHUecKasi $aza MPUBOAUT K HKCIpPECCHH mpoarnontorndeckux (axropos (1, 11,
12, 13).

AxTuBansi MapkepoB mnepenaun curHaioB ISR Obula mpomeMOHCTpHpOBaHA MPH
Pa3NUYHBIX COCTOSIHMSX, BKJIOYAas Pak M HeWponereHepatwBHble 3aboneBanus. Ilpu pake
TpaHcnALus, peryaupyeMas ctpeccoM ER, mMoBbllaeT TONEPaHTHOCTb K TUIIOKCHYECKUM
YCIIOBHUSIM U CIIOCOOCTBYeT pocTy omyxoiu (14, 15, 16), a nenenust PERK nyTem HauenuBaHus
I€HOB 3aMeMJIIET POCT OIyXOJieH, mNpoucxomdmux wu3 TpanchopmupoBarnHbix PERK -
sMOpHuoHanbHbIX (pubpodiactos memum. (14, 17). Kpome Toro, B HemaBHeM oOTdeTe OBLIO
NPEACTaBICHO  JOKa3aTeNbCTBO  KOHLENUMM  C  UCMONb30BAHUEM  MOJIEIHPOBAHMS
KCEHOTPAHCIUIAHTATA, MOJIYYEHHOrO OT MAaUMUeHTa, Yy Mblled, 4To aktusaropel elF2B

s¢dexTuBHBI MpU JeYeHUH (POPMbI arpeCCUBHOIO METACTAaTHUECKOro paka MpenCcTaTesIbHOM



xenesbl (28). O6o0masi, mpenoTBpalieHne MUTONPOTEKTOPHON nepenaun curaajos ISR mosker
NpeAcTaBsITh co00H 3(P(PEeKTUBHYIO AHTUNPONNU(EPATUBHYIO CTPATETHIO MJIsl JIEYEHHUs, IO
MEHbIIeH Mepe, HEKOTOPBIX (popM paka

Kpome Toro, monymsiuust nepenaun curaanoB ISR moxer okaszarbest s3pdexTuBHOM 1ist
COXpaHEHHsT CHHANTHYeCKOW (PYHKIMH M YMEHBLICHHs] yracaHus HEWpOHOB, a TaKkKe Mpu
Helpo/ereHepaTuBHbIX  3a00JIEBAHUAX, XaPAKTEPU3YIOIIUXCS HEMPAaBWIBHO CBEPHYTHIMU
Oenkamu M akTuBauuer otBera Ha pasBepHyThie Oenku (UPR), Takux kak OOKOBOM
amuoTpoduueckuii ckiepo3 (ALS), noOHo-Bucounast nemenus (FTD), Gonesnp Anbrreiimepa
(AD), 6onesnb [Tapkurcona (PD) u 6onesnun Axoba Kpetitindenbaa (mpuonnsie) (18, 19, 20). B
cilydyae TIPUOHHOW OOJIE3HM CYLIECTBYET NpPUMeEpP HEHpONereHepaTUBHOrO 3a00JIeBaHMs, A
OBUIO MOKa3aHO, 4TO (PapMAKOJOTHUECKOe, a TAK)KE T'€HETHYECKOe MHTHOMPOBaHHE Mepenadyu
curHaioB ISR Moker HOpManu3oBaTh YpPOBHH TPAHCISILMU O€NKa, BOCCTaHABIUBATH
CHHANTHYECKYI0 (PYHKIHMIO U MPENOTBpAIlaTh MOTEPI0 HEHpoHOB (21). B wacTHOCTH, CHIDKEHHE
ypoBHeit (ochopunuposannoro elF2-anmbda 3a cuer uzdbITOUHON 3Kcmpeccun (ocdarassl,
KOHTpoympyromeit ypoBau (ochopunupoBanHoro elF2-anpda, MNOBBIIANO BBLKUBAEMOCTH
MBIIIEH, CTpPaNaloIIUX NPUOHAMH, TOrAa Kak ycroiumBoe (ochopummposanue elF2-anbda
CHIDKAJIO BBDKHUBAEMOCTH (22).

Kpome Toro, cymecTBylOT mpsiMble OKa3aTeIbCTBA BAKHOCTU KOHTPOJS YPOBHS
SKCIIpecCur Oenka A MPaBUIBHOTO (PYHKIIMOHMPOBAHUS MO3ra B BUIE PENKHX I'€HETHYECKHX
3a0oneBanuii, Bausromux Ha ¢yHkuuu elF2 u elF2B. Myramus B elF2ramma, xoropas
HapyllaeT KOMIUIEKCHYI0 wLejaocTHocTh elF2 u, crnemoBarenbHO, NPUBOAUT K CHUKEHUIO
HOPMaJIbHBIX YPOBHEH SKCIpeccuu Oelka, CB3aHa ¢ CHHIPOMOM YMCTBeHHOH otcrajiocth (ID)
(23). bbuO TMOKa3aHO, YTO MyTAallMU C YaCTUYHOW moreped GyHKUuH B cyObenmHuuax elF2B
SBJISTFOTCSl TPUYMHOM penKkod JerkoaucTpoduu ucuesaromeln OojiesHn Oenoro BerecTsa
(VWMD) (24, 25). B uactHOoCcTH, ObLIO MOKA3aHO, YTO CTA0MIM3AIMS YaCTUYHOW TMOTEpU
¢yukunu elF2B B MpimuHON Mogenn VWMD ¢ momonibpio HeOObIIOH MOJIEKYJIbI, CBS3aHHOMH C
ISRIB, cHmwxkaer mapkepbl ISR u ynyummaer QyHKUHOHAJBHBIE, a TaKXKe MATOJOTHYECKUE
KOHEYHbIE TOUKH (26, 27).

Monymsaropsl ytu elF2-anbda onucansr B WO 2014/144952 A2. WO 2017/193030 Al,
WO 2017/193034 A1, WO 2017/193041 A1 u WO 2017/193063 Al onuchIBatOT MOIYJISITOPBI
nmyTH KoMIuIekcHOro crpecca. WO 2017/212423 A1, WO 2017/212425 A1, WO 2018/225093
Al, WO 2019/008506 A1 u WO 2019/008507 A1 omnucseiBatoT uaruouroper nytu ATF4. WO
2019/032743 Al, WO 2019/046779 A1, WO 2020/167994 A1, WO 2020/168011 Al u WO
2020/181247 A1 oTHOCATCA K MORYJISATOpPaM dyKapuoTudeckoro (paxkropa nanuuanuu 2B. B WO

2020/77217 Al omnucaHbl COEOUHEHUS, KOMIIO3ULUU U CHOCOOBI, MPUMEHHMBIE IS
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MOZYJIMPOBAaHUS KOMIUIEKCHOH peakumn Ha crpecc (ISR) m nns neyeHMs poACTBEHHBIX
3a00yieBaHMl, HAPYIIEHUH U COCTOSTHHM.

JlpyrumMu IOKYMEHTaMH, ONMCHIBAIOIIUMH MOAYJATOPbl HHTETPUPOBAHHOIO IYTH
crpecca, sBisirorcss WO 2019/090069 A1, WO 2019/090074 A1, WO 2019/090076 A1, WO
2019/090078 A1, WO 2019/090081 Al, WO 2019/090082 A1, WO 2019/090085 A1, WO
2019/090088 A1, WO 2019/090090 Al, WO 2020/223536 Al, WO 2020/223538 Al, WO
2020/252207 A1, WO 2020/252205 A1, WO 2021/180774 Al, WO 2021/151865 Al, WO
2020/216764 Al, WO 2020/216766 Al, u Esponetickue mnateHTHble 3asiBku 20203311.4,
21192154.9 1 20203309.8.

Mopnyatopbl 3ykapuotudeckux pakTopos nHHLMAMKU omucanbl B WO 2019/183589 Al.
WO 2019/118785 A2, WO 2019/236710 A1 u WO 2020/176428 A1l onuceiBatOT HHTHOUTOPHI
UHTETPUPOBAHHOIO IMyTHU cTpecca. | erepoapuibHble MPOU3BOIHBICE B Ka4eCTBE HMHTHOUTOPOB
ATF4 ommcaner B WO 2019/193540 Al. Ilpou3BoxmHble OHIMKJINYECKOTO apOMaTHYECKOTO
Koublia B kKauecTBe MHruOuTOpoB ATF4 onmcansr B WO 2019/193541 A1. WO 2020/031107 Al
u WO 2020/012339 A1 onuceiBaroT unruouropsl nytu ATF4.

Tem HEe MeHee, CyIIECTBYET MOCTOSIHHAS TIOTPEOHOCTh B HOBBIX COENMHEHMSIX, TOJE3HBIX
B KayeCTBE MOAYJIATOPOB IYTH WHTETPHUPOBAHHOIO OTBETa HA CTPECC C XOPOLIMMHU
(bapMaKOKMHETUYECKMMH CBOHCTBAMHU.

Taxum 00pa3oM, LENbI0 HACTOSALIEr0 M300pPETEHUs SIBJISETCS CO3JJaHME HOBOTO KJacca
COEMHEHUI B KayeCcTBE MOIYJSATOPOB IYTH MHTETPUPOBAHHOIO OTBETa HA CTPECC, KOTOPbIE
MOTyT ObITh 3 PEKTUBHBI TIPHU JieueHUH 3a00JIeBaHU, CBA3AHHBIX C IMyTEM MHTETPUPOBAHHOIO
OTBETAa Ha CTPECC, W KOTOPBIE MOTYT MPOSBIATH YJy4lLICHHbIE (hapMaleBTHYECKH 3HAYUMBIE
CBOWMCTBA, BKJIIOYAsi aKTHMBHOCTb, PACTBOPUMOCTb, CEJIEKTHUBHOCTb, cBoiictBa ADMET w/unu
CHIKEHUE TTOOOYHBIX 3P PEKTOB.

CooTBEeTCTBEHHO, HACTOsALIEEe N300PETEHNE OTHOCUTCS K coeTMHEHHI0 (popmyier (1)
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CTepeou3oMepy, rae
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R npencrasisier coboit H wmu Ci.4 ankwun, npennoututrensHo H, rme Ciy amkun
HeoOs3aTeIbHO 3aMEIIeH OJHUM WM HECKOJbKUMH TaJIOTeHAMHU, KOTOpPBIE SIBJISIFOTCS
OIIMHAKOBBIMH WJIH Pa3HBIMH,

R? npencrasisier codoit H, F wnmu C,.4 ankun, rae Ci.4 aaxuin HeoOs13aTeNbHO 3aMelleH
OJTHUM WJIM HECKOJIbKMH TaJIOT€HaMHU, KOTOPBIE SIBJISIIOTCS ONMHAKOBBIMH UJTH PA3HBIMH,

R* npencrasisier codoit H nnu F, npeanoururensyo H,

R’ NpeACTaBysieT COOOW (DEeHIMIT WM 6-TH YICHHbIH apOMATHYECKHH MeTePOLUKIIII, TIe
R’ HeoGs3aTeIbHO 3aMeIeH OHUM WM HECKOIbKHMH R’, KOTOpbIE SIBISIOTCS OXHHAKOBBIMH
WA Pa3HBIMHY,

R’ mpencraBmser coboit ramoren, CN, C(O)OR®, OR®, C(O)R®, C(ON(R*R™),
S(0),NRR™), S(ONR*R™), S(O),R?, S(O)R®, N(R*)S(0),NR*R®™), SR®, N(R*R™), NO,,
OC(O)R®, N(R*C(O)R*, N(R*S(0),R*, N(R*S(O)R™, N(R*)C(0)OR™ NR*)C(O)NR*R™),
OC(O)N(RSRSa), Ci6 ankui, Cy ankenmst wim C,.¢ ankuaui, rae Ci ankun, Cy.¢ ankenmn u C,.
6 AIKHHII HEoOS3aTeNbHO 3aMeINeHbl OXHHM HWIH HECKONbKHMH R’, KOTOpBIE SIBISFOTCS
OIIMHAKOBBIMH UJTH Pa3HBIMH,

R® R™ R™ nesaBucumo BeIGpansl u3 rpymmsl, cocrosmeii n3 H, Cpe amkuma, Ca.g
ankenuna u C, ankununa, raoe Cig ankmn, Cie ankenus u C,.g aJKUHHI HEOOSI3aTENIBHO
3aMeIeHbl OJHUM WM HECKOJbKUMH TaJIOTeHAMH, KOTOPBIE SIBJISIFOTCS OJAMHAKOBBIMHU HIIU
Pa3HBIMH,

R’ mpencrasmser coboii ramoren, CN, C(O)OR', ORY, C(OR', C(ONR'R'™),
S(0)LNR'"R'),  S(O)NR'R'™), S(O)LRY, SORY?, NR!SO0),NR'“R'™), SR,
NR'YR'™),  NO,, OCOR", NR")COR'"™ NRDHSOR"™  NRSOR"
NR'HYCONRPR'®) NR')C(0)OR'™ mnu OC(O)N(RR'?),

R R'™ R' nesasucumo BeIGpansl u3 rpymmsl, cocrosmeii us H, Cre ankuia, Ca.g
ankeanuna U C,e ankununa, raoe Cig anxkmn, Cie ankenun U C,.g aJKUHHI HEOOSI3aTENIBHO
3aMeIeHbl OHUM WJIM HECKOJbKHUMH TaJIOT€HAMH, KOTOPBIE SIBJISIFOTCSI OJIMHAKOBBIMHU HITH
Pa3HBIMU.

R* npencrasisier codoit H, C(O)OC,.4 ankun wmu Ci.4 anxwn, tne C(O)OC, .4 ankun u C,.
4 ATKAJT HeOOSI3aTENIbHO 3aMeIeHbl OJTHUM I HECKOJIbKUMH 3aMECTUTEIISIMU, BLIOPAHHBIMU W3
rpynnbl, cocrosimei w3 ramorena, OH wu O-C,; ankuna, rae 3aMeCTUTENH SIBIISFOTCS
OIMHAKOBBIMH WJTH Pa3HBIMH,

R* R*™ R* RY mesasucumo BbiGpanbl u3 rpymmsl, cocrosimeii us H, ramorena u Ci4
aJNKWIa, 1

R4d, R* HesaBucumo BbIOpaHbl u3 rpymmbl, cocrosimedd u3 H, OH, OC,, ankuna,

rajgoreHa u Ci.4 ajgkuia,
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wmi R* u omun w3 R* u R* 00pa3yrT METHIJIEHOBYIO TPYIITY WJIN 3THICHOBYIO IPYIIITY,

um R* u R* 00pa3yroT STUJICHOBYIO TPYIIY,

wm R 1 R* 00pa3yIOT KOBAJIEHTHYIO MTPOCTYIO CBS3b,

R’ npencrasisier cobort H mmm Ci.¢ ankun, rne Ciq ankun HeoOs3aTeNbHO 3aMelleH
OJIHUM WJIM HECKOJIbKMMHU TaJIOT€HaMU, KOTOPbBIE SIBJISIFOTCS OMHAKOBBIMU WM Pa3HbIMU, U

R® npencrassier coGoii R, mm

R’ u R® coenmuens! ¢ oOpa3oBaHHEM BMECT€ C aTOMOM a30Ta, K KOTOPOMY OHHU
MPUCOEINHEHBI, KOJIbLIA Al,

R" npencrasmser coGoit OR', SR N(R¥R'™), A%, C ). ankmn, Cy ankermn wim Cog
ankuan, rae Cig ankun, Cyg ankenus U Cig aIKUHUAI HEOOS3aTEIBLHO 3aMEIEHbl OMHUM MU
Heckonbkumu R, KOTOPBIE SIBJISTFOTCS] OJMHAKOBBIMH HJIU Pa3HBIMU,

Ru, R'% nesaBucumo BbIOpaHbl w3 rpymmbl, coctosimedt w3 H, Ci¢ ankwmma, Cyg
ankenmna, C, aJIKUHWIA U Az, rane Ci ankui, Cyg ankenun u Cy aIKMHUI HEOOS3aTEIBLHO
3aMeLeHbI OHUM HIIH HeCKOIbKIMH R, KOTOPBIE SIBJISIFOTCS] OIMHAKOBBIMH WJIA Pa3HBIMH,

R" MIPEICTABIISIET COOOM rajioreH, ORH, CN mnu Az,

R" npenctasisier codoit H mmu Ci.y ankwn, roe Ci.q ankwin HeoOs3aTeNbHO 3aMelneH
OJIHUM WJIM HECKOJIbKUMH TaJIOT€HAMU, KOTOPbIE SIBJIAIOTCS OMHAKOBBIMH WJIU Pa3HbIMU,

RP npencrasisier codoit ranoreH, CN, OR", OA” wm A%,

Al npeAcTaBisier coOOH 3-7-MU 4YJEHHBIH TeTePOLUKINI WM 7-12-MH  4JIeHHBIN
reTepOoOULIUKIII, T/Ie A' HeoGs3aTeNbHO 3aMelIeH OXHUM WIH HeCKOIbkKuMmu R'C KOTOpbIE
SIBJISIFOTCS OIMHAKOBBIMU WJIM PA3HBIMU,

A’ npexacrassier codoit Gpermn, HagTua, Cs7 uuknoankui, Cy.1y OuuukIoankui, 3-7-Mu
YJIEHHBI TETePOLMKIMI WM 7-12-MU YJIeHHBIH TeTepOOULIMKIIII, TIe A’ Heobs3aTenbHO
3aMeLleH OfHIM WX Heckombkumu R KOTOPBIE SIBJISTIOTCS] OJJUHAKOBBIMH HJIA Pa3HBIMHU,

R R' mesaBucumo BbIOpPAHbI M3 TPYIIIBI, COCTOSALICH M3 RY, OH, OR", ranorena u

>

CN,
17 o
R"" mpencrasnsier codoit muknonponu, Ci.¢ ankui, Cr.¢ ankenun win Cy¢ aNKUHWI, THE
R17 HeO6$I3aTeHbHO 3aMCIICH OAHUM WU HECKOJbKUMHU RIS, KOTOpre ABIIAKOTCA OAUHAKOBBIMH
nian paSHbIMI/I,
18 - 19
R™ mpencrasmsier codoit ranoren, CN umu OR ™,
19 o
R"™ mpencrasisier coboii H wnu Ci.4 ankui, rae Cia amkuia HeoOsI3aTENbHO 3aMelleH

OOHUM HJIM HECKOJIBKMMU TraJIOTCHAMHU, KOTOPDBIC ABJIAOTCA OAUHAKOBBIMU WJIN PA3HBIMU.

HpeI[HO"ITI/ITeJ'IbHO, CICAYOIUE COCAUHECHNA UCKITFOYCHDbI!
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OTH coeAMHEHNUs] N3BECTHBI KaK ITPOMEXKYTOUHbIe coenuHenus 27, 28 u 26 Ha cTpaHHULIaX
71 u 72 B WO 2020/216766 Al u mpeAnouTHUTENbHO HMCKJIIOYEHbI U3 O0bEeMa HACTOSIIErO
U300peTeHw s, TOCKOJIbKY PeYb UAET O COSAMHEHUSIX COrJIACHO HACTOSIIEMY H300PETEHHIO.

HeoxxunaHHO pacKphIThbie MPUMEPBI COSIUHEHHH COTJIACHO HACTOSIIEMY H300pETEHUIO
o0jamaroT OMaronpusTHBIMU  (PU3UKO-XUMUYECKUMH CBOWCTBAMU W/WJIH  CEJIEKTUBHOCTHIO,
KOTOpble B COBOKYITHOCTH CIIOCOOCTBYIOT JOCTIDKEHHIO OJIArONPHUSITHON TepaneBTHUECKON
3¢ (}EeKTUBHOCTH MPH OrPAHUYCHUH HEMPEIHAMEPEHHBIX TOOOUHBIX 3(deKToB.

B criydae, ecnm mepeMeHHas WM 3aMECTHTEIb MOTYT OBITh BBIOPaHBI M3 TPYIIIBI
Pa3JIMYHBIX BAPHAHTOB, U TaKas MEpPEeMEHHAs MM 3aMECTUTEIb BCTpedaeTcsi Ooiee OJHOrO pasa,
COOTBETCTBYIOLIME BAPUAHTHI MOTYT ObITh OJJUHAKOBBIMH WJIH PA3HBIML.

B KOHTEKCTE HACTOSIIEr0 N300PETEHNSI TEPMUHBI HCIIOJB3YIOTCS CIEAYIOLINM 00pa3oM:

TepmuH «HEOOs13aTENPHO 3aMELICHHBIN» O3HAYaeT HE3aMELICHHBIH WM 3aMEleHHBII.
OObIUHO, HO HE OTPAaHUYMBASACH STHUM, OJUH WM HECKOJIBKO 3aMECTHTEJIeH» O3HA4YaeT OIWH,
IBa WJIK TPHU, MPEANOYTUTENLHO OAMH MJIH JIBa 3aMECTHUTENsI U OoJee MpeanoYTUTENbHO OJUH
3amectuTenb. OOBIMHO ATH 3aMECTUTENH MOTYT OBbITh OAMHAKOBBIMH WIH Pa3HbIMH. TepMUH
«OAVH WM HECKOJIbKO 3aMECTUTENEN» TaKkKe O3HAYaeT, HaIpuMep, OAUH, Ba, TPH, YEThIpE UIH
II5ITh, IPEANOYTUTEIBHO, HAIPUMED, OJIUH, J1BA, TPU UJIU YETBIPE.

«AJNKUT» O3HA4YAaeT JUHENHHYI0 WM Pa3BETBJIEHHYH YIJIEBOAOPOAHYIO Lemnb. Kaxabii
BOJIOPOJI AIKUJIBHOTO yIiIepoa MOKET ObITh 3aMEHEH 3aMECTHTENIeM, KaK YKa3aHO JaJiee.

«AJKEHUJ» O3Ha4aeT YTJEeBOJOPOAHYIO LieMb C MPsIMOM WM Pa3BETBIEHHOW LEMbIO,
COZIEPIKAILYIO TIO MEHBIIIEH Mepe OAHY YIJIEPOA-YIJIEPOIHYIO ABOHHYIO CBsA3b. Kaxkabiii Bomopon
AJIKEHWJIBHOTO yTIIIepoaa MOYKET ObITh 3aMEHEH 3aMECTHTENIEM, KaK YKa3aHO Jajee.

«ANKUHWID» O3Ha4aeT YIJIEBOJAOPOJIHYIO LieTb C MPSMON WM pPa3BETBIEHHON LEMbIO,
COJIEp>KaLIYIO 110 MEHbIIIEeH Mepe OHY TPONHHYIO YIiiepon-yriepoaHyto cBs3b. Kaxablii Bomopoa
AJIKMHUJIBHOTO YTJIEPOaa MOXKET ObITh 3aMEHEH 3aMECTUTENEM, KaK YKa3aHO Jaee.

«C1.4 amkm» O3HAYaeT aJKWIBHYIO LIeTbh, UMEKOLIYI0 1-4 aToma yriepoaa, Hampumep,
€CIIM OHA MPHUCYTCTBYET HAa KOHIIE MOJIEKYJIbI: METHJI, 3THJI, H-TIPOIMII, HU3OMPOIII, H-OyTHII,
300y T, BTOp-OyTIIL, TpeT- Oyt win, Hanpumep, -CH,-, -CH,-CH,-, -CH(CH3)-, -CH,-CH,-

CH,-, -CH(C;Hs)-, -C(CHs),-, xorma aBa (parMeHTa MOJIEKYJIbI CBS3aHBI AJKWJIBHON TPYITITON.



Kaxnprit Bonopon Ci.4 aNKHIBHOTO yIiIepoaa MOXKET OBbITh 3aMEHEH 3aMeCTUTENIEM, KaK YKa3aHO
nanee. TepmuH «C.3 aTKWID» ONPEAENseTcs COOTBETCTBYIOLINM 00pa3oM.

«C1.6 QIKWI» O3HAYAeT AJKUJIbHYIO LieNb, UMEIOLIYI0 1-6 aTOMOB yriepoza, Harnpumep,
€CJIM OHA NMPUCYTCTBYET Ha KOHLE MOJEKYJbl: C 1.4 aNKWI, METUJ, 3TUJ, H-IIPONMJI, U3OMPOIINJL,
H-OyTHII, 1300y THII, BTOP-OyTHII, TpeT-OyTHII, H-IIEHTHI, H-TeKCHIT uiH, Harpumep, -CH,-, -CH,-
CH,-, -CH(CHj3)-, -CH,-CH;-CH;-, -CH(C,Hs)-, -C(CH3),-, korma aBe 4YacTH MOJIEKYJIbI
CBsi3aHbl aNKWiIbHOHM rpymnmnoi. Kaxnaeiii Bomopon Ci. aJKMIBHOTO yrjiepoia MOXKET ObITh
3aMEHEH 3aMeCTUTeNIeM, KaK YKa3aHo Jajee.

«C;.¢ AIKEHIT» O3HAYAET AJKEHUJIbHYIO LIETIb, COAEPIKAILIYI0 OT 2 10 6 aTOMOB yrJjepoaa,
HampuMep, eciau OHa MpHUCyTcTByeT Ha KoHue Mmonekynsl: -CH=CH,, -CH=CH-CHj, -CH,-
CH=CH,, -CH=CH-CH,-CHj3;, -CH=CH-CH=CH,, nmu, nanpumep, -CH=CH-, xornga nse gactu
MOJIEKYJIbI CBs3aHbl alkeHuJIbHOW rpymnmnoil. Kaxaeii Bogopon C.s alKeHWJIBHOIO yriepopa
MOXeT OBITh 3aMEHEH 3aMECTUTENIEM, KaK yKa3aHo Jajee.

«C7.6 AMKUHIDY O3HAYAET AIKHHWJIBHYIO LIETIb, COAEPIKAIIYI0 OT 2 10 6 aTOMOB yIJIepoa,
HampuMep, eclii OHa MpUcCyTCcTBYyeT Ha KoHue Mojekynsl: -C=CH, -CH,-C=CH, CH,-CH,-
C=CH, CH,-C=C-CHj;, wmm, Hampumep, -C=C-, korga ABe YaCTU MOJEKYJbl CBSI3aHbI
ankuHWIbHOM rpynmoit. Kaxnpiii Bogopon Ci.s aTKUHUIBHOTO yIJIepOAa MOXKET ObITh 3aMEHEeH
3aMeCTUTENIeM, KaK yKa3aHo Jalee.

«C37 nukmoankum» uian «Ciz.; LUKIOAIKWIBHOE KOJIBLIO» O3HA4YaeT LMKINYECKYIO
AJIKWJIBHYIO LIeMb, COEPIKALIYI0 3-7 aTOMOB YIJIepOAa, HAPUMEp, LIUKJIOMPONNI, IUKIOOYTHII,
LUKJIONEHTW, LUKIOTE€KCUJI, LMKJIOTeKCeHW], Lukiaorentua. IIpeanouTuTensHO LMKIOANKHUII
OTHOCHTCS K LIUKJIONPOIIIITY, HUKJIOOYTHITY, IUKJIOMEHTHIY, [IMKJIOTEKCIITY UM LIUKJIOTETITHILY.
Kaxxaplii BOZOPOA LMKIOAJKHJIBHOTO yrjepofa MOXKeT ObITh 3aMEHEH 3aMEeCTHTENeM, Kak
JOTIOJIHUTENBHO yKa3aHO 37ech. TepMuH «Cs.s nukmoankmn» Wik «Cs.s MUKIOANTKHIBHOE
KOJIBLIO» UMEET COOTBETCTBYIOLIEE ONpeeeHHe.

«Cs-LIUKJIOANIKWJIEH» OTHOCHUTCS K JBYXBAJEHTHOMY LMKJIOAJKWIY C ISATHIO aToMamu
yIJepoaa, T.€. ABYXBaJE€HTHOMY LIUKJIONEHTHUIBHOMY KOJIbILY.

«Cs-LIUKJIOANIKEHWJIEH»  OTHOCHUTCS K  JIByXBAJIEHTHOMY ILIMKJIOAQJKEHUJEHy, T.€.
JBYXBaJIEHTHOMY LIUKJIONIEHTEHY WJIN LIUKJIONIEHTaIUEHY.

«Cy.12 Ommmknoankmmy Wil «Cyp  OMLMKIIOAJKWIIBHOE — KONBLO» — O3HAYaeT
OMLIMKIIMYECKYI0 KOHIEHCHPOBAHHYIO, MOCTHKOBYIO MJIM CHHPOATIKUIIBHYIO LIETb, CONEPIKAILYIO
or 4 pgo 12 aromoB yruepoma, HanpuMmep, TIE€KCarMJApPOMHAAH, OKTAaruApPONEHTAJIEH,
onnmki2.2. 1 rentan wim criupo(3.2)rexcan. Kaxnapiii Bomopon OUIUKIOATKHIBHOTO YIiIepona

MOKET OBITh 3aMEHEH 3aMECTUTECIIEM, KaK JOIIOJTHHUTECIIbHO YKa3aHO 34€Ch.
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«["anoren» o3Havaer ¢rop, xjop, Opom mim fox. OOBIMHO MPEANOYTHTENBHO, YTOOBI
rajioreH MpeAcTaBIisT coO0H (HTOp WITH XJIOP.

«3-7-45€eHHBIN FeTEPOLUKINID WU «3-7-4JIEHHBIN IeTEePOLUKIY O3HA4aeT KOJIbLO C 3, 4,
5, 6 i 7 aTOMaMHu B KOJIbLIE, KOTOPOE MOXKET COJEPkKATh MAKCUMAJIbHOE KOJIUYECTBO JIBOWHBIX
cBsizell (apoMaTHuUeCKOe WJIM HEeapoOMaTHYeCKOe KOJBIO, KOTOpPOE€ IMOJHOCTBIO, YaCTHYHO
HACBIIIEHO MJIM HEHACBIIIEHO), IZle MO MEHbIIeil Mepe OT OJHOTrO KOJIBLEBOro aTtomMa a0 4
KOJIBLIEBBIX aTOMOB 3aMEHEHBbI Ie€TepOATOMOM, BBIOPAHHBIM W3 TPYIIbI, COCTOSIIIEH M3 Cepbl
(Bxrovasi -S(0)-, -S(0); -), xucaopomga u azor (Bkmouas =N(O)-), U rIe KOJbLO CBSI3aHO C
OCTAJIbHOM 4YaCThK) MOJIEKYJIBI 4epe3 aToM yriaepoja wiu asora. Ilpumepamu 3-7-uneHHOro
reTepOLMKIIA SIBJSIFOTCS a3WPUAMH, Aa3€THIWH, OKCeTaH, THeTaH, (ypaH, THO(EH, MUpPpPOJ,
NUPPOJIMH, UMHAA30J, MMUAA30JUH, MHUPA30J, MUPA3OJIHMH, OKCA30J, OKCA30JUH, HU30KCa30l,
W30KCA30JIMH, THA30J, THA30JIMH, M30THA30J, M30THA30JUH, THAAUA30J, THAAUA3OJIHNH,
teTparuapodypaH,  TeTparuapoTHOdEeH, NHPPONUANH, HMHUAA30JHIUH, NHPA30JUANH,
OKCa30JIMJNH, HW30KCA30JHIWH, THA3OJUAHWH, H30THA3OJUINH, THAAWA30JUAWH, CYyJIb(pONaH,
MUPaH, AUTHAPONHPAH, TETPAruApONUpaH, UMHUAA30JUIWH, NMUPUIAWUH, NMUPUIA3UH, MUPA3UH,
MUPUMUIWH, TUNEPAa3HuH, TPWIMHEPHIUH, TETPa3oJMOP(OINH, TUNEPUAUH, TPHUA3OIUANH,
TETPA3OJIMANH, [AMA3€NaH, a3enuH uiau romonunepasuH. Tepmun «5 — 6-TH 4ICHHBIH
TETEPOLIMKIINI » WIH «5-0-TH YJIEHHBIA MeTePOLIUKID» UMEET COOTBETCTBYIOLIEE ONPEACICHUE U
BKJIFOYAET reTepoLUK) ¢ 5-6 uneHamu. TepMUH «5-TU YICHHBIH TIeTEPOLUKIINIY WIH «5-TH
YJIEHHBII TeTEePOLIUKID OMPEAENsIeTCsl COOTBETCTBYIOLIUM 00pa3oM M BKJIIOYAET S-TU UJIEHHBIN
apOMaTUYECKUN FeTePOLIUKIINI I T€TEPOLIUKIL.

TepmuH “conmep:kaluii KOJbLEBON aTOM a30Ta S-TH YWIEHHBIM T'€TePOLIUKI OTHOCUTCS K
JIBYXBAJICHTHOMY S5-TH YJIE€HHOMY T€TEPOLMKJY, B KOTOPOM MO MEHbILIEH Mepe OAWH U3 ISTH
aTOMOB B KOJIbLIE MPEICTABISIET COOOI aTOM a30Ta, M B KOTOPOM KOJIBLIO CBSI3aHO C OCTaJIbHOM
YaCTbIO MOJIEKYJIBI U€PE3 aTOM YIepoa UiIu aTOM a30Ta.

«HacpleHHbli 4-7-MH YJI€HHBIA M€TEPOLUMKINI WIH «HACBIIIEHHbINA 4-7-MU YJICHHBIN
reTepOLMKI» O3HAYAET MOJHOCTBIO HACBHIEHHBIA «4-7-MHU YJIEHHBII MeTepOLMKINI WIN «4-7-
MU YJIEHHBIN TE€TEPOLIUKIDY.

«4-7-4jeHHBIA TO MEHBIIEH Mepe YaCTUYHO HACBHIEHHBI TEeTepOLUKI» WIH «4-7-
YJIEHHBIN MO MEHbIIEH Mepe YaCTUYHO HACBIIIEHHBIN IeTePOLUKI» O3HAYaeT M0 MEHbLIEH Mepe
YaCTUYHO HACBILIEHHbIN «4-7-4J€HHbIA F€TEPOLMKIIID UK «4-7-4JI€HHBINA Te€TEPOLIUKI.

«5-6-TM  4YJIEHHBIA  apPOMATUYECKMM  TEeTePOLMKIWIDY UiIu  «5-6-TM  YJIEHHBIN
apOMAaTUYECKUI MeTePOLUKIDY O3HAYAeT M€TEPOLMKII, MOTYYEHHBIM U3 LUKJIONEHTAIUECHNUIIA WIH
OeH3oua, T7e 1O KpaiiHel Mepe OAMH aTOM yIyiepoja 3aMEHEH reTepoaTOMOM, BBIOPAHHBIM M3

rpymrbl, cocTosmei u3 cepsl (Bkirodast -S(0)-, -S(0),-), kucnopona u azora (Bkirouast =N(O)-).
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[IpumepaMu TakuX TE€TEPOLMUKIIOB SIBISIOTCS (ypaH, THO(EH, MUPPON, UMHUAA30J, MUPA3OJ,
OKCa30J1, U30KCa30JI, THA30J1, U30THA30JI, THAANA30JI, TPUA30J1, TETPA30Jl, MUPUANH, MUPUMHUIMH,
MUPUIA3UH, TUPA3UH, TPUAZHH.

«5-TH YJIEHHBIM apOMAaTUYECKUNU TeTePOLUKINIY WIN «5-TU YICHHbIH apOMaTUYECKUU
reTepOLMKI» O3HAYAeT IeTEePOLUKII, MOJYyUYEeHHbIH U3 LUKJIONEHTAJIUECHWNIA, TAE€ MO MEHbIIEH
Mepe OJUH aTOM YIJIEPOAa 3aMEHEH I'eTepOoaTOMOM, BbIOPAHHBIM M3 TPYIIIbI, COCTOSIIEH U3
cepbl (Bkmouast -S(0)-, -S(0),-), kucnopona u azora (Bkimouas =N(O)-). ITpumepamu Takux
TeTEePOLMKIIOB SIBIAOTCS (ypaH, THO(GEH, MUPPOJ, MMUAA30J, MUPA30J, OKCA30J, U30KCA30JI,
THA30J1, U30TUA30J1, THAIUA30JI, TPUA30JI, TETPA3OJL.

«O-TU YJIEHHBIM ApPOMATUYECKUNM TeTEPOLMKINI WU «O-TU YJI€HHBI apOMaTUYECKHM
reTepOLIMKIT» 03HAYAET FeTePOIIMKIL, TOJyUYeHHbIH U3 O€H30J1a, Tie O MEeHbIIEH Mepe OJTUH aTOM
yrjiepoaa 3aMeHEeH reTepoaToOMOM, BBIOPAHHBIM W3 TPYMIbI, COCTOSINEH U3 cephbl (BKIFOYAs -
S(0), -S(0);-), xucnopona u azora (Bkiaro4as =N(O)-). IlpuMmepamMu TakuX TeTEPOLIMKIIOB
SIBJISIFOTCS MUPUANH, MTUPUMUIMH, TUPUAA3UH, TUPA3UH, TPUA3HH.

«7-12-TH 4neHHBIA reTepOoOHIMKIMI WIH «7-12-TH YIEHHBIH TeTepOOUIIMKI O3HAYAeT
reTepOLMKINYECKY0 CUCTEMY U3 ABYX Kousel ¢ 7-12 aromamu B KOJIbLIE, TI€ 10 MEHbLIEH Mepe
OIMH aTOM B KOJIbIIe SIBJSIETCST OOIMMM ajisi 0OOMX KOJIELl M KOTOPBIH MOMKET COIEepKaThb IO
MaKCHMAaJIbHOTO KOJIMYECTBA ABOWHBIX CBsI3€H (apOMaTUYECKOE MM HEapOMAaTUYECKOE KOJIbLIO,
KOTOPOE SIBJISIETCS] MOJIHOCTBEO, YAaCTHYHO WJIM HEHACBIIIEHHBIM), TIe [0 MEHbIIeH Mepe OT
OJTHOT'O KOJIBLIEBOTO aTOMa 10 6 KOJIbLIEBBIX aTOMOB 3aMEHEHbI I€TePOATOMOM, BHIOPAHHBIM M3
IPYIIbL, cocTosei u3 cepbl (Bkiovast -S(O)-, -S(0),-), kucnopozaa u azota (Bkiovas =N(O)-),
U I7€ KOJbLO CBS3aHO C OCTAJIbHONW YacCThIO MOJIEKYJIbI 4epe3 aToOM Yriepoja WiId a3oTa.
IMpumepamu 7-12-TM YJIEHHOTO TeTEPOOHUIMKIIA SIBJSIFOTCS WHIOJ, W3OMHIOJN, HWHJIOJIMH,
Oenzodypan, Oenszoruoden, OeH30kca30y, OEH3U30KCA30J, OEH30THA30J, OEH30JUOKCOI,
OeH3M30THAa30J1, OeH3UMHIA30J, OEH3UMUIA30JIMH, XUHOJMH, XUHA30JUH, TUTHAPOX MHA3OJIVH,
XUHOJIMH,  JOUTHIPOXWHOJHH, TETPATUAPOXUHONHH, JEKaruJPOXUHOJIUH, HW30XHHOJIMH,
TETPAruAPOXUHONIUH, TETPATUAPOXHHOJUH, TETPArHIPOXUHOINH, OeH3a3eMuH, NypPHUH WJIH
nrepuauH. TepmuH 7-12-ueHHBIH reTepOOHIMKI TAK)KE BKIIFOYAET CIIUPOCTPYKTYPBI U3 ABYX
KOJIeI], TaKue Kak 6-okca-2-azacnupo|3,4]okraH, 2-okca-6-azacnupo|3.3 renTan-6-un win 2,6-
nuasacnupol 3.3 Jrentan-6-mn 1583051 MOCTUKOBEIE reTEPOLINKIIBI, TaKue KaK 8-
a3zabunmkio[3.2.1]okTaH WA 2,5-nuazadburukio[2.2.2]okTaH-2-ui WU 3,8-
nua3zadunukino|3.2.1] oktaH.

«Hacpimennbrit  7-12-TH 4JI€HHBIH TeTepOOULIMKIINIY WM «HACBIEHHBIH 7-12-TH
YJIEHHBIH  reTepoOULIMKII»  O3HAYaeT TOJHOCTBIO  HACBINEHHbIM  7-12-TH  4JIeHHBIN

reTepOOULIMKIINI UITH 7-12-4JIeHHBIN reTepOOHLIUKIL.
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«7-12-TH 4NEHHBIA MO MEHbIIEH Mepe YaCTUYHO HACHIIIEHHBIH reTepOOHIMKINID WUIH
«7-12-TH YJEHHBIA 1O MEHbLIEH Mepe YaCTUYHO HACBHIIEHHBIN TreTepOoOHIMKI» O3HA4YaeT IO
MEHbIIEeH Mepe YaCTUYHO HACBHIMEHHBbIH «7-12-TH WieHHbIH rerepoOnuukimmy wim «7-12-tu
YJIEHHBIN reTepoOHIIMKID.

«9-11-Tm  uneHHBIl apoMaTH4YecKui rerepoOMUMKIMITY WIH «9-11-TH  YJIeHHBIHA
apOMaTHYECKUI reTepOOHLIMKI) O3HAYAeT MeTePOLUKIMYECKYI0 CUCTEMY M3 IBYX KOJIell, I7e IO
KpaiiHell Mepe OIHO KOJIbLIO SIBJIIETCS apOMaTHYeCKUM, U TAe TeTepOLMKINYecKas CUCTeMa
KoJjier; uMeeT oT 9 10 11 aTOMOB B KOJbLIE, I'/I€ IBA ATOMAa B KOJIbLIE OOIIHe )T 000MX KOJIEL] U
KOTOpbIE MOTYT COAEPaTh MAaKCUMAJbHOE KOJHYECTBO IBOWHBIX CBs3EH (ITOJHOCTBIO WIIH
YaCTUYHO apPOMATHYECKUX), TJ€ IO MEHbIIeH Mepe OT OJHOTO KOJBLEBOrO aroMa a0 6
KOJIBLIEBBIX aTOMOB 3aMEHEHBI Ie€TePOATOMOM, BBIOPAHHBIM W3 TPYIIBI, COCTOSIIIEH W3 CEphl
(Bxirouast -S(0)-, -S(0O); -), kucnopona u azora (Bkmouas =N(O)-) u rie KOJbIO CBS3aHO C
OCTAJIbHOM 4YaCThIO MOJIEKYJIbl Yepe3 aToM yriepoaa wiu asorta. [Ilpumepamu 9-11-tu unennoro
aApPOMATUYECKOTO TeTepOOHMIMKIIA SIBISIIOTCS WHAON, WHAONWH, OeH3odypaH, OeH3oTHOGEH,
OeH30Kca30J1, OEH3U30KCa30/, OeH30THA30J1, OEH3U30THA30J, OEH3UMUAA30J1, OEH3UMHUIA30JI1H,
XUHOJIMH,  XUHA30JMH, JAWTWAPOXWUHA30JMH,  JUTMAPOXUHOJMWH,  TETParuApOXHUHOJMH,
W30XUHOJIUH, TE€TParuApOU30XHUHOINH, AUTHAPON30XHHONNH, MypPUH WK NTepuAuH. TepMuHbI
«9-10-TH uNEeHHBIH apOMATUYECKUN reTepOOHIMKINID MK «9-10-TH 4YIeHHBIH apOMaTHYECKUI
reTepOOULIMKI» UMEIOT COOTBETCTBYIOLIEE ONpeNeIeHUE.

IIpennouturenbHbIMU coenuHeHUAMU (popmynbl (I) SABISIOTCS Takue COENUHEHUs, B
KOTOPBIX OAMH WJIH HECKOJBKO COAEPXKALIUXCS B HUX OCTAaTKOB MMEIOT 3HAYECHMUs, YKa3aHHbBIE
BBILIE WJIM HUDKE, TIPH 3TOM BCE KOMOMHAIIMU OINpPEAETICHUI MPEANOUTHTENIbHBIX 3aMeCTUTEIeH
SIBJISTEOTCSL TIPEAMETOM HacTosiero u3oOpereHus. Uro kacaercs BCEX MNPENNOYTHTEIbHBIX
coequHenuii gopmynnl (I), Hacrosiee w300peTeHHE Tak)ke BKJIFOYAET BCE TAayTOMEPHbBIE U
crepeon3oMepHble OpPMBI U MX CMECH BO BCEX COOTHOLICHHSIX M UX (papMalieBTUYECKU
IIpUeMJIEMbIE COJIH.

CornacHo MpennoYTHTENbHBIM BapHAHTAM OCYIIECTBJICHHS HACTOSINErO H300peTeHHs
3aMeCTUTENH, YIIOMSHYTbIE HI)KE, HE3aBUCUMO JPYTr OT ApPyra UMeEIOT Cleylollee 3HaueHue.
CnenoBaTenbHO, OIUH WJIH HECKOJBKO U3 ATHX 3aMECTHUTENIENl MOTYT UMETh MPEANOYTUTEIbHbIE
win OoJiee PeNoOYTHTENbHbIE 3HAYSHHUS], YKA3aHHBIE HIDKE.

[IpenmoururensHO, R? npencrasisier codbori H, CH;, CH,CH3, unmu CH,CH,OCH3, Gonee
npennoututensHo, H nmn CH3, naske 6onee npenmoururensHo H.

IIpennoururensHo, R* R*® R* RY nesasucumo BBIOpaHBI U3 IPYIIIEL, cocTosAer u3 H,

4d 4e
, R

rajoreHa u Ci.4 ankuna u R HE3aBUCHMO BbIOpaHbl U3 rpynmsl, cocrosued u3 H, OH,

4 4 4 FT -} 4
OC,.4 ankuna, ranoresa u Ci.4 ankmma, Gonee npemmoururensio R* R*™) R* RY R* R*
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HE3aBUCHUMO BbIOpaHbl U3 rpymmbl, coctosmei u3 H, F u CH3, naxe Oojee mpeanodYTHTENBHO
R* R*™ R* R* R* R* npencrasmstor co6oii u.
Tpennoururensso, R' npencrasnser coboit H unu CH;, Gonee npeanourutensto H.
IIpennoururensHoO, R’ npeacrasisier coboit H, F nunu CH;, 6onee npeanoururensHo H.
Hpexnouturensuo, R', R%L R*™ R' R* R*™ R* RY R* R* B ¢opmyre (I)

npencrasisitoT coboit H ¢ momyuenunem popmyst (Ia)

R5 R6
Ny

ZT

HN

(o]
R (Ta).

[pennoutntenso, R’ mpexcramser coboif  (GeHmn wiM  mEpHANI, — Oolee
npeanouTHTenbHO (BeHmt, rme R’ HeoGs3aTeNbHO 3aMeleH OIHWM MM HECKONbKUMH R,
KOTOPBIE SIBIISIFOTCS] OJIMHAKOBBIMHU HJTH Pa3HbIMU.

IIpennoyTuTenbHO, R’ 3aMeleH OXHMM, ABYMsI HIIM TPeMs, OOoiee MPEearOuTHTENbHO
OIHHM WM BYMs, Iaxke Gosee MPeAnOYTUTENbHO ABYMs, R, KOTOpbIE SABISIOTCS OIMHAKOBBIMHA
WK Pa3HbIMU.

[IpennouTuTesbHO, R’ npencrasisier codoii F, Cl, Br, CN, CHF,, CF;, OCHj; OCF;,
CH=0, CH,OH wm CHs, Gonee npenmournrensio R’ mpencrasisier coGoit CFs, F um Cl,
naxke 6onee npennoururebHo F umu Cl.

Hpennouturensuo, R, R%L R¥? R R*% R*™ R* RY R' R* R’ B dopmyne (I)

BbIOpaHbI ¢ nojy4deHueM popmyisl (Ib)

ZT

HN

¥ (Ib),

rIIe KaKObIU R’ He3aBucuMO BbIOpaH M3 TPYIIIbI, cocTosiei u3 rajgorena u CFs.



13

pennoururensso R’ rpymnmer BeiGpanst B opmye (Ib) ¢ momyuennem Gopmyst (Ib1)

5 6
R\N/R

ZTI

HN

F 0\*
o]

“ (Ib1).
IpexnoururensHo, R’ npexcrasmser coboit H mmu CH;, Gonee npeanourutensyo H.
Ipennoururensuo, R® mpencrasmsier coboit R' u R' mpencrasmsier coboit Cy. ankum

i Cr.e ankenmt, rae Cr.e ankmt i Cie aJIKeHUN 3aMelIeHbl OJHUM MM HeCKOMbkumu R
KOTOPBIE SIBIISTFOTCSI OIMHAKOBBIMH HJTH Pa3HBIMU
Ipennoururensyo, R® mpencrasmser coboit R u R mpencrasmser coboit Cy.g amun,
GoJee MPEAMOUTHTENBHO STIIT WiTH H-riportii, rae Ci. anki 3amemes ogaum R,
IIpennoytuTenbHO, R° MPENCTaBIISIET COOOM R" u R" MpeaCcTaBisieT COOOM AT WIH H-
rne R" npencrasmser co6oit OR'

MPONUJ, KaKABIM 3aMELIeH OJHUM R"

OCF;.

NpeANIOUTUTEIIBHO

2 2

Ipennoururensuo, R® mpencrasnser coboit R'' u R mpencrasmser co6oit Cy. amun,
Oosiee MpennouTUTENbHO H-mporiul Wik H-neHTwI, rae Ci.e ankun 3amermeH Tpems F, Oonee
npenmourutensuo R'! mpencrasser coboit 3,3,3-rpudyTopnporun win 5,5, 5-TpuTOpreHTHIL.

[IpennoururensHO, RS NpEeACTaBIAeT COOOH Ry RM npezacrasisier codor Ci.q ankui,
npeanoyYTuTebHO MeTHI, rae C.¢ aNKuiI 3aMeleH OqHUM RB, rne R npeacTaBIisieT coOok A2,
MPEINOYTUTENbHO (DEeHUJI, MUPUAWI, MUPA30JUI, OKCA30JUJ, UUKJIOOYTUJI, LHUKJIOTEKCHII,
bypanmn, ounukio[3.1.0]rekcan-3-mn wiu 6-okcacrupo|3.4|okran-7-un. [IpeanoyTuTensHo, R°
MPEICTaBIISIET COOOM RM u RY npencrasisier codoit Ci.¢ anku, IpeanoYTHUTEIbHO METUJI, T/Ie

13 13 oA2
Ci anxun 3amemeH onHuM R™°, rme R mpexncrasisier coboit A”, mpeanodYTHTeNnbHO (HeHu,

,
nUpUII, OUKIOOyTI, uukiorekcws, ¢Qypanun, Ownwmkio[3.1.0]rekcan-3-un  wim  6-
okcacnupo[3.4|okTaH-7-w.

Ipenmournrensho, R® mpencrasmser coGoit R' u R'' mpencrasmser coboit A”
NPEONOYTUTENIbHO  (DEHWJI,  TUPUIOWI,  [UPA3UHII,  MUPUMHIUHWI,  TUPUIA3HHUI,
OEH30IMOKCOMII, LUKJIOTeKCHI, LHMKJIONEHTHJ, LUKIOOYTHI, NUPA30JINJ, OKCA30JIMUI WU
okconanui. [IpennoururensHo, R° MpencTaBisier coboi R" u R" MPECTaBIsIET COOOMU A%

npeanoYTUTEIIbHO (beHI/IJ'I, NUPpUAWI, MUPA3UHWJI, TUPUMUAUHNUI, MUPUAA3UHUITI, HUKJIOTCKCUIIL,

I_II/IKJ'IO6YTI/IJ'I, MUPa30Jinj, OKCA30JIHUIT NI OKCOJIaHUJI.
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2 16
IpennoyTuTensHO, A~ He 3aMeLIEeH WM 3aMEIeH OHUM MM AByMsi R,

[IpennoururensHo, R'% npencrasisier codoit CHs;, CHF,, CFs;, CH,CFs;, OCHF,,
OCH,CFj3, OCF3, OCHs, F unu Cl.

IIpennoururensHoO, R’ u R® coenunens ¢ o0Opa3oBaHNEM BMECTE C aTOMOM a30Ta, K
KOTOPOMY OHH IPHCOEIMHEHEI, Komblia A,

[IpennoururensHo, Al npeAcTaBsier coOOi  a3eTHAWH, TNHUIEPUINH, OKCa3eraH,
WHAOJIVH, U30UHIOJYH, TETPAruAPOU30XUHOJIUH azabunmkino[3.1.0]rexcan 15R0
aszacnupo[3.3]renTaH, rue A! HeoGs13aTeNbHO 3aMeIeH OHUM WM HecKonbkumu R'C, KOTOpbIE
SIBJISTFOTCS OZTMHAKOBBIMH MJTH Pa3HBIMHU.

IpennournrensHo, A' He 3amernen wmn 3amerneH oxanM R'°.

Ipennoururensso, R' mpexcrasmser coboit CF3, OCF; um OCH,CH,0CFs;.

Coenunenust popmyiel (I), B KOTOPBIX HEKOTOPBIE WJIM BCE BBIMIEYIIOMSIHYTBIE TPYIIIBI
UMEIOT TPEANOYTUTENbHBIE WM Oojiee TNPEANOYTHTENbHbIE 3HAYEHHs, TAaKXKe SBISIFOTCS
00BEKTOM HACTOSIIETO H300PETEHUSI.

JUii  TIPenOYTUTENbHBIX KOHKPETHBIX COENWHEHHH WM WX (apMaleBTUIECKH
NPUEMJIEMBIX COJIEH, COJIbBATOB, THUAPATOB, TAYTOMEPOB WM CTEPEOM3OMEPOB COTJIACHO
HacrosimeMy usobperenmio R, R% R* R, RY, R* R*™ R* R* R*™ RY R’ R® B dopmyue (I)
BBIOpAHBI, TIOJTyYasi:

mpem-6ymu (2R,55)-5-[2-(4-xnop-3-propdenokcu)aneramuno]-2-{ [ 3-
(TpuTOPMETOKCH )TPOIHII |KapOaMOmI  munepuanH- 1 -kapOokcuar,

(2R,55)-5-[2-(4-xnop-3-Ppropdhenokcu)areramuno |-N-[ 3 -
(TprdTOPMETOKCH )IIPOTHJI | TUNIEPUANH-2-KapOOKCAMU THAPOXJIOPU,

mpem-oymun (2R,55)-5-[2-(4-xnop-3-Ppropphenokcu)aneramuno]-2-({[4-
(TpudropmeTin)pern |MeTun } kapOdamon ) munepuauH- 1 -kapOookcuar,

(2R,55)-5-[2-(4-xnop-3-Ppropdhenokcu)aneramuno |-N-{ [4-
(TpudropmeTIT)pEeHIIT |METII } TUTIEPUANH-2-KapOOKCaMHJI,

2-(4-xnop-3-proppenokcn)-N-[(35,6R)-6-{3-[2-(Tpud TOpMETOKCH )3 TOKCH |a3eTUAHH- | -
KapOOHWI } TUTIePUAMH-3 -1 |alleTaMuU I,

(2R,55)-5-[2-(4-xnop-3-Ppropdhenokcn)aneramuno |-N-[2-
(TprTOPMETOKCH )3 TOKCH | TUTIEPUANH-2-KapOOKCAMHU,

mpem-6ymu (2R,55)-5-[2-(4-xnop-3-Propdhenokcn)aneramuno]-2-[ (4-
xjopdenmn)kapdamon |munepunus- 1 -kapdokcunar,

(2R,55)-5-[2-(4-xnop-3-Propphenokcn)aneramuno|-N-(4-xnopdernn)nunepuans-2-

kapOoKkcaMuz,
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(28,5R)-5-[2-(4-xnop-3-Pproppenokcn)aneramuno|-N-(4-xnopdernn)nunepuanH-2-
kapOokcaMuz,
(2R,55)-5-[2-(4-xnop-3-Pprophenokcu)aneramuno |-N-penunnunepuans-2-
kapOokcaMuz,
(2R,5S5)-5-[2-(4-xn0p-3-PpropdeHokcu)aneramuno |-N-(3-xnopdernn) nunepuanH-2-
KapOoKcaMup,
(2R,55)-5-[2-(4-xnop-3-Ppropdhenokcu)aneramuno |-N-[ 3-
(TpudropmeTi)pern |nunepuanH-2-KapOoOKCaMu,
(2R,55)-5-[2-(4-xnop-3-Ppropdhenokcu)aneramuno |-N-[ 3-
(TpudropmeTokcu )peHmn | munepuanH-2-KkapOOKCaMU,
(2R,55)-5-[2-(4-xnop-3-Propphenokcn)aneramuno | -N-[ (S-xnoprupuans-2-
WJT)METWI [TUNePUIUH-2-KapOOKCaMu,
(2R,55)-5-[2-(4-xnop-3-Ppropphenokcn)aneramuno |-N-[(1s,4s)-4-
(TprTOPMETOKCH )IIUKIIOTEKCII | TUIEPUANH-2-KapOOKCaMu,
(2R,55)-N-(4-xnop-2-merokcudenmn)-5-[2-(4-xaop-3-
¢dTopdeHokcH)arneraMuao |munepuauH-2-KapOoKcaMuI,
(2R,55)-5-[2-(4-xnop-3-Ppropphenokcu)aneramuno |-N-{ [ S-(tpudpropmernn)pypan-2-
WJI|METHUJI } TUMEePUINH-2-KapOOKcaMu,
(2R,55)-5-[2-(4-xnop-3-Ppropphenokcu)aneramuno |-N-{ [4-(TpudpTopmernn)pypan-2-
YUT|METHJI } TUNePUANH-2-KapOOKCcaMHu I,
(2R,5S5)-5-[2-(4-xn0p-3-Ppropdpenokcu)aneramuno|-N-{ [(1s,4s)-4-
(TprTOPMETHIT ) LIMKIIOTEKCHUIT |METHIT } TUTIEPUINH-2-KapOOKCaMHU L,
(2R,55)-5-[2-(4-xnop-3-Ppropdhenokcu)aneramuno |-N-(3-meTokcudp e HI ) TUnepugH-2 -
KkapOoKcaMu,
(2R,55)-5-[2-(4-xn0op-3-Propdhenokcn)aneramuno |-N-[4-pTop-3-
(TpudropmeTin)pern | nunepuanH-2-KapOOKCaMu,
(2R,55)-5-[2-(4-xnop-3-Propdhenokcu)aneramuno |-N-[ S-(TpudropmMeTin ) mupuuH-3-
Wi |nunepunuH-2-kapOoKkcaMu,
(2R,55)-5-[2-(4-xnop-3-Propphenokcn)aneramuno |-N-(3-propdernn)munepuann-2-
kapOoKkcaMup,
(2R,55)-5-[2-(4-xnop-3-Propphenokcn)aneramuno |-N-[ 3-
(mudTopmern)beHmn |munepuanH-2-kapOooKkcamMmus,
(2R,55)-5-[2-(4-xnop-3-Ppropphenokcn)aneramuno |-N-(5-xnopnupuans-2-

W) UNepUIUH-2-kapOokcamu I,
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(2R,55)-5-[2-(4-xnop-3-Pprophenokcn)aneramuno]-N-[ S-merun-1-(2,2,2-rpudropatun)-
1 H-nupazon-4-un |nunepuans-2-kapOookcamus,
(2R,55)-5-[2-(4-xnop-3-Ppropphenokcu)aneramuno|-N-[(1s,35)-3-
(TpudTopMeTOKCH )IIUKIOOY THJI |TUNIEpUANH-2-KapOOKCaMU/ ,
(2R,5S5)-5-[2-(4-xn0p-3-PpropdeHokcu)aneramuno |-N-(3,5-nume T eHuT) TUnepuIHH-
2-kapOokcamu,
(2R,55)-5-[2-(4-xnop-3-Pprophenokcu)aueramuno]-N-(5,5,5-
TpUTOPIEHTUI ) TUNIEPUTUH-2-KapOOKCAMU,
(2R,55)-5-[2-(4-xnop-3-Ppropdhenokcu)aneramuno |-N-[ 3-
(mudTopmerokcH)heHw | nunepuIuH-2-KapOOKcaMu,
(28,5R)-5-[2-(4-xnop-3-Propphenokcu)aneramuno |-N-[ 3-
(TpudropmeTin)pern | munepuanH-2-KapOOKCaMu,
mpem-oymun  (2R,55)-2-[[3,5-6uc(rpudropmerin)denmn |kapdbamonn|-5-[[2-(4-xm0p-3-
¢dTop-heHokcu)anerni|amuHo JnunepuanH- 1 -kapOoKcHIarT,
(2R,55)-N-[3,5-0uc(tpudropmermn)pennn]-5-[2-(4-xmnop-3-
¢dTopdeHokcH)arneraMuao |munepuauH-2-KapOoKcaMuI,
(2R,55)-5-[2-(4-xnop-3-Ppropphenokcu)aneramuno |-N-[ 1 -(tpudropmerin)- 1 H-nupazon-
3-wi|nunepunuH-2-kapObokcamusn,
(2R,55)-5-[2-(4-xn0p-3-Ppropdenokcu)aueramuno |-N-[ 2-pTop-5-
(TpudTopmerin)penmn \nunepuauH-2-kapOoKcaMu I,
(2R,55)-5-[2-(4-xnop-3-Ppropdhenokcu)aneramuno |-N-[2-pTop-3-
(TpudropmeTin)peHu |nunepuarH-2-KapOoKCaMusI,
(2R,55)-5-[2-(4-xnop-3-Ppropdhenokcu)aneramuno |-N-[ 6-(TpupTOpMETOKCH ) TUPUAUH-2 -
Wi |nunepunuH-2-kapOoKkcaMu,
(2R,55)-5-[2-(4-xnop-3-Propdhenokcu)aneramuno |-N-[4-(TpudropMeTHI ) TUPUINH-2-
Wi [nmunepunuH-2-kapOoKkcaMu,
mpem-oymu (2R,55)-5-[2-(4-xnop-3-propdenokcn)aneramuno]-2-{3-[ 2-
(TprdTOPMETOKCH )3TOKCH |a3eTUANH- | -KapOOHMI  TUTIepHInH- 1 -kapOoKcHIarT,
mpem-oymu (2R,55)-5-[2-(4-xnop-3-¢propdpeHokcn)aneramuno]-2-{[2-
(TpudTopmMeToKCH )3TOKCH |[KapOaMom § munepuanH- 1 -kapOokcunar,
mpem-oymu (25,5R)-5-[2-(4-xn0p-3-pTopdenokcu)aueramuno]-2-[ (4-
xyop¢enmn)kapOamon | nunepuanH- 1 -kapOokcuar,
mpem-6ymu (2R,55)-5-[2-(4-xn0p-3-PpropdeHokcu)aneramuo|-2-

(penmnkapbamon)unepuanH- 1 -kapOOKCHIIaT,
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mpem-6ymu (2R,55)-5-[2-(4-xnop-3-Ppropdhenokcn)aneramuno]-2-[(3-
xjopdenrn)kapdamon | munepunus- 1 -kapOokcunar,

mpem-6ymu (2R,55)-5-[2-(4-xnop-3-propdenokcu)aneramuno]-2-{ [ 3-
(TpudTopmerm)denmn Jkapdamonn } munepuanH- 1 -kapOoKcHUar,

mpem-oymu (2R,55)-5-[2-(4-xn0p-3-Ppropdpenokcu)aneramuno]-2-{[3-
(TpudTopmeTokcH )henm | kapObamon } munepuanH- 1 -kapOoKkcuar,

mpem-oymun  (2R,5S5)-5-[2-(4-xn0p-3-¢propdpeHokcn)aneramuno]-2-{ [(S-xaopnupuaus-
2-un)MeTwi | kapOaMom j munepuanH- 1 -kapOokcunar,

mpem-oymu (2R,55)-5-[2-(4-xnop-3-pTopdenokcu)aneramuno]-2-{ [ ( Ls,4s)-4-
(TprdTOPMETOKCH )IIKIIOTEKCIIT |[KapOaMOUJI } mUIepuaInH- 1 -kapOokcuIar,

mpem-oymu (2R,55)-2-[(4-xnop-2-meTokcudennn)kapdamomn |-5-[ 2-(4-xm0p-3-
dbTopdeHokcH )arieTaMuo |munepuanH- 1 -kapookcunar,

mpem-oymiui (2R,55)-5-[2-(4-xnop-3-Pproppenokcn)aneramuno]-2-({[5-
(TpudropmeTrn)pypan-2-win|MeTh } kKapOaMomT) TunepuanH- 1 -kapOokcunar,

mpem-oymui (2R,55)-5-[2-(4-xnop-3-Pproppenokcn)aneramuno]-2-({[4-
(Tpudropmerrn)pypan-2-win|MeTnn j kapOamMonT ) munepuanH- 1 -kapOokcunar,

mpem-oymu (2R,55)-5-[2-(4-xnop-3-Pproppenoxcm)aneramuno]-2-({[(1s,4s)-4-
(TpudTOPMETHI)IIMKIIOTEKCHIT |METHIT § KapOaMOnJI)TUNepuaAnH- 1 -kapOokcunar,

mpem-6ymu (2R,55)-5-[2-(4-xnop-3-Ppropphenokcu)aneramuno]-2-[(3-
MeTOKCH(pEeHIT)KapOaMOom |munepuait- 1 -kapOoKcunar,

mpem-6ymu (2R,55)-5-[2-(4-xnop-3-pTopdenokcu ))aueramuno]-2-{ [4-pTop-3-
(Tpudropmermn)penmi |kapbamorn } munepuanH- 1 -kapOoKkcuar,

mpem-oymun (2R,55)-5-[2-(4-xnop-3-propdenokcu)aneramuno]-2-{ [ 5-
(TpudropmeTII)MUPUANH-3 -1 |KapOaMOWI } MUNIepUANH- | -kapOOKCHIIaT,

mpem-oymun (2R,55)-5-[2-(4-xnop-3-Pprophenokcu)aneramuno]-2-[(3-
dropdennn)kapdbamorn | munepuanH- 1 -kapOoKcuar,

mpem-oymu (2R,55)-5-[2-(4-xnop-3-propdenokcu)aneramuno]-2-{ [ 3-
(mudTopmermn)benmn |kapbamMom j munepuanH- 1 -kapOoKcHIarT,

mpem-oymun (2R,5S5)-5-[2-(4-xnop-3-proppenokcn)aneramuno]-2-[(S-xaopnupuanH-2-
wi)kapOamow |munepuauH- 1 -kapookcunar,

mpem-oymun  (2R,55)-5-[2-(4-xnop-3-propdenokcu)aneramuno]-2-{[S-mermn-1-(2,2,2-
TpudropaTHN)- 1 H-ntpazon-4-wmn|kapOamon f munepuans- 1 -kapObokcuiar,

mpem-oymu (2R,55)-5-[2-(4-xnop-3-pTopdenokcu)aneramuno]-2-{[(1s,3s)-3-

(TpudropmeTokcH )iHKIO0Y THII | KapOaMon  munepuanuH- 1 -kapOokcunar,
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mpem-oymu (2R,55)-5-[2-(4-xnop-3-propdenokcn)aneramuno]-2-[(3,5-
muMeTuidennn)kapoamon |munepuanH- 1 -kapookeunar,

mpem-oymu (2R,55)-5-[2-(4-xnop-3-pTopdenokcun)aneramunol-2-[(5,5,5-
TpudTOpneHTHUI)kapOaMous |munepuanH- 1 -kapOokcunar,

mpem-oymu (2R,55)-5-[2-(4-xn0p-3-Ppropdenokcu)aneramuno|-2-{[3-
(mudropmeroxcn)dennn|kapdbamons j munepuant- 1 -kapOokcuiar,

mpem-6ymu (28,5R)-5-[2-(4-xnop-3-propdenokcu)aneramuno]-2-{ [ 3-
(Tpudropmermn)pernn|kapdbamon } munepuanH- 1 -kapOokcuar,

mpem-oymun (2R,5S)-5-[2-(4-xnop-3-propdenokcu)aneramuno]-2-{ [ 1-(tpudropmerrn)-
1 H-nupazon-3-wmi|kapOamon j munepuans- 1 -kapOokcunar,

mpem-oymu (2R,55)-5-[2-(4-xnop-3-pTopdenokcn ))aueramuno]-2-{[2-pTop-5-
(Tpudropmermn)pernn|kapdbamon } munepuanH- 1 -kapOokcunar,

mpem-oymu (2R,55)-5-[2-(4-xnop-3-pTopdenokcn))aueramuno]-2-{[2-prop-3-
(Tpudropmermn)pernn|kapdbamon } munepuanH- 1 -kapOokcunar,

mpem-6ymu (2R,55)-5-[2-(4-xnop-3-propdenokcun)aneramuno]-2-{ [6-
(TpudTopMeTOKCH )TUPUANH-2 -1 |KapOaMOuI { TunepuanH-1 -kapOoKCcHaT,

mpem-6ymu (2R,55)-5-[2-(4-xnop-3-propdenokcm)aneramuno]-2-{ [4-
(TpudropmeTHN)MMPUANH-2-1JT [KapOaMOWI } MUNepuArH- 1 -kapOoKCcHIIaT,

(2R,55)-5-[2-(4-xnop-3-Ppropphenokcu)aneramuno|-N-(2,2-nudprop-2H-1,3-
O€H30IOKCOI-5- 1) TUNIepUIUH-2-KapOOKCaMu I,

2-(4-xnop-3-propdpenokcn)-N-[(35,6R)-6-[ S-(TpudTopmerin)-2,3-nuruapo- 1 H-
U30MHOJ-2-KapOOHI |TUITEPUINH-3 -1JT |alleTaMU,

2-(4-xnop-3-dproppenokcu)-N-[(35,6R)-6-[ 5S-(Tpudropmerokcu)-2,3-nuruapo-1H-
WU30UHI0JT-2-KapOOHMII |TUITePUANH-3-1JI |alleTaMuI,

(2R,55)-5-[2-(4-xnop-3-Ppropdhenokcu)aneramuno |-N-{ [ 1 -meTun-5-(tpudropmerwn)-1H-
MTUPA30JI-3 -1 |METHI } TUTTEPUINH-2-KapOOKCaMHI L,

(2R,55)-5-[2-(4-xnop-3-Pproppenokcn)aneramuno|-N-{ [ S-(tpudropmerin)-1,2-okcazon-
3-wn|meTn jnunepuauH-2-kapOokcamuy,

(2R,55)-5-[2-(4-xnop-3-Pprophenokcn)aneramuno|-N-{ [4-(TpudTopmeTin)nupuanH-2-
WJI|METHJI } TUNTEPUINH-2-KapOOKcaMu,

2-(4-xnop-3-proppenokcn)-N-[ (35,6 R)-6-[4-(Tpudropmernn)-2,3-nguruapo- | H-unnon-1-
KapOOHWI |TUTIEPUIUH-3 - 1T |alleTaM U,

(2R,55)-5-[2-(4-xnop-3-Pproppenokcn)aneramuno |-N-[ 1-(2,2-nudpropruknonpormn)-14-

UPa30JI-3 -1 |TUNepUIHH-2-KapOoKkcaMu I,
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(2R,55)-5-[2-(4-xnop-3-Ppropphenokcn)areramuno |-N-[ 3-
(TpuTOPMETOKCH )IIUKIIOTIEH T |TUITEepUINH-2-KapOOKCaMHI L,

mpem-6ymu (2R,55)-5-[2-(4-xnop-3-propdenokcu)aneramuno]-2-{ [ 2-
(TpudropmeTin)mupuMUINH-4-1i1|kapOaMou § munepuaAnH- 1-kapOokcunar,

(2R,5S5)-5-[2-(4-xn0p-3-PpropdeHokcu)aneramuno |-N-[ 2-(TpudpropMeTHI ) TUPUMUANH-4-
W |nunepuauH-2-KapOoKcaMuz,

mpem-oymun (2R,55)-5-[2-(4-xnop-3-propdenokcu)aneramuno]-2-{ [6-
(TpudropmeTi)IMpasuH-2-ui |kapOaMou  munepuauH- 1 -kapOokcunar,

(2R,55)-5-[2-(4-xnop-3-Pprophenokcu)aneramuno|-N-[6-(TpudTopmeTrn )mupa3uH-2-
Wi [nunepunuH-2-kapOoKkcaMu,

(2R,55)-5-[2-(4-xnop-3-Propphenokcn)aneramuno]- 1 -mermn-N-[ 6-
(TpudropmeTII)IMpa3UH-2-UII | TUNIEPUANH-2-KapOOKCAMHUT,

(2R,55)-5-[2-(4-xnop-3-Propphenokcn)aneramuno|-N-[(15,35)-3-
(TprTOPMETOKCH )LIUKIIOTIEH T |TUITEPHINH-2-KapOOKCaMHu L,

(2R,55)-5-[2-(4-xnop-3-Proppenokcn)aneramuno|-N-[(1R,3R)-3-
(TprTOPMETOKCH )IIUKIIOTIEH T |TUITEPHINH-2-KapOOKCaMHu L,

mpem-oymun  (2R,5S5)-5-[2-(4-xnop-3-pTopdpenokcn)aueramuno]-2-[(2,2-nudrop-2H-
1,3-6eH30a10KCON-5-11)KapOamom |munepunut- 1 -kapOokcunar,

mpem-oymun (2R,5S5)-5-[2-(4-xn0p-3-¢pTopdeHokcn)aneramuno]-2-[ S-(tpudpropmernn)-
2,3-puruapo- 1 H-u3ounnon-2-kapOonun \nunepunut- 1 -kapOokcuniar,

mpem-oymu (2R,55)-5-[2-(4-xn0p-3-PpTOopdhenokcu)aneramuno]-2-[ 5-
(Tpudropmerokcu)-2,3-nurunpo- 1 H-u3ouunon-2-kapOoHU | unepuanH- 1 -kapOoKcuar,

mpem-6ymu. (2R,55)-5-[2-(4-xnop-3-propdenokcun)aneramuno]-2-({[ 1 -meTun-5-
(Tpudropmermn)-1 H-nupazon-3-wi|meTi } kapOaMous ) munepuanH- 1 -kapOokcunar,

mpem-oymiui (2R,55)-5-[2-(4-xnop-3-Pprophenokcn)aneramuno]-2-({[5-
(TpudropmeTin)-1,2-okcazon-3-mwi|MeTn f KapOaMonT) munepuInH- 1 -kapOokcuar,

mpem-oymui (2R,55)-5-[2-(4-xnop-3-Pproppenokcn)aneramuno]-2-({[4-
(TpudTOpMETII)MTUPUANH-2-HJT |METHII } KapOaMOIT ) TUIepUIUH- | -kapOoKCcHIIarT,

mpem-oymun (2R,5S5)-5-[2-(4-xn0p-3-¢pTopdeHokcn)aueramuno]-2-[4-(Tpudropmerni)-
2,3-puruapo- 1 H-unnon-1-kapOonui|munepuans- 1 -kapOokcunar,

mpem-oymu (2R,55)-5-[2-(4-xnop-3-propdenokcu)aneramuno]-2-{[1-(2,2-
mudropuukiaonponun)- 1 H-nupazon-3-wi|kapOamonn j munepuauH- 1 -kapOoKcunaT uitu

mpem-6ymu (2R,55)-5-[2-(4-xnop-3-propdenokcm)aneramuno]-2-{ [ 3-

(TpudTOpMETOKCH )IIUKIIOIEHTII |KapOamMou j munepuauH- 1 -kapOokcunar.
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Tam, rme MoXeT MMETb MECTO TayTOMEpHs, Takas Kak, HamnphMep, KeTO-€HOJIbHasl
TayTomepusi, coenquHeHnid Gopmyinel (I), ornenbHble QoOpMBI, Takue Kak, HapuMep, KETO- U
eHOJIbHAss (POpMBI, OXBATHIBAIOTCS IO OTAEIBHOCTH W BMECTe B BHIE CMeceil B JIHOOOM
cooTHOUeHNH. TO ke CcaMoe OTHOCHUTCS K CTepeor3oMepaM, TaKuM Kak, Hampumep,
SHAHTHOMEPBI, LIUC/TPAHC-U30MEPbI, KOHQOPMEPHI U T.II.

B wacTHOCTHM, KOTrJa SHAHTHOMEpHBIE WM JAUAcTepeOMepHble (OPMbI MPHUCYLIH
coenuHeHno cornacHo Qopmyne (I), kaxmas 4yuctas Gopma OTAENIBHO U Jt00as CMECh IO
MEHbIIeH Mepe ABYX YHCThIX (opM B JIOOOM COOTHOIIeHHH oxBarbiBaeTcsi popmysioi (I) u
SIBJISIETCSI OOBEKTOM HACTOSIIIEr0 H300peTeHHS.

[IpeamodTuTeIbHBIM COEAMHEHHEM SIBJISIETCS COENMHEHHWE WU ero (hapMalleBTHUECKH
npueMjiemMasi COJib, COJIbBAT, THApPAT, TayToMep wWin crepeousomep Gopmyner (I) ¢

OTHOCUTENIbHOW KOH(pUTypauueii, nokasanuoit B popmyie (Ic)

5 )
R R
]t \N/

(Ic).

Meuenble nzoronamu coenuHeHust Gopmyisl (I) Takke BXOIAT B 00bEM HACTOSIIETO
nu3o0perennst. CrnocoObl W30TOMHOrO MEUYEHHs] WM3BECTHbI B JAaHHOW OOJAaCTH TEXHUKHU.
[IpennoururenbHbIMU U30TOMAMU SIBJSIFOTCS M30TOMbI 3jeMeHToB H, C, N, O u S. ConbBathl u
ruapaTel coenuHeHui Gopmydsl (I) Takke BXOIAT B 00bEM HACTOSIIETO H300PETEHUSI.

[Tpu xenaHUKM U30MEPBI MOXKHO Pa3lEeNIUTh CIOCOOaMHU, XOPOIIO U3BECTHBIMHU B JAHHOM
o0nacTy, HapuMep, JKUAKOCTHON xpomarorpadueii. To jke caMoe OTHOCHTCSI K SHAHTHOMEPAM C
UCTIOJIb30BAHUEM, HAIpUMEp, XHUPaJbHBIX CTalMOHApHBIX (a3. Kpome TOro, sHaHTHOMEPHI
MOTYT OBITh BBIACNCHBI IyTEM INPEBPALICHUS HX B JHACTEPEOMEPBI, T.€. COUETAHHEM C
SHAHTHOMEPHO YHCTBIM BCIIOMOTAaTEIbHBIM COCOUHEHHEM, IMOCIECOYIOIUM pPa3JeJIeHuEM
MOJIYYEHHBIX JTHACTEPEOMEPOB M OTIIEIUIEHHEM BCIIOMOTATENbHOTO OCTATKA. AJIBTEPHATHBHO,
mo0oii sHaHTHOMEp coenuHeHHus (Gopmynbl (I) MokeT OBITP NOJYYEH CTEPEOCEIEKTHBHBIM
CHHTE30M C HCIIOJBb30BAHUEM ONTHYECKH YHCTHIX HMCXOIHBIX MAaTE€pPHAJIOB, PEAreHTOB W/WIH
KaTaJIn3aTOPOB.

B cayuae, ecnmu coenunenus gopmydsl (I) conep:kar ogHy WIH HECKOJIBKO KHCIOTHBIX

HUJin OCHOBHBIX TIPYII, HACTOAILICE 1/1306peTeH1/1e TAKXKE€ BKIIIOYA€T HUX COOTBCTCTBYIOIIUEC
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dapManeBTUYECKH UM TOKCHKOJOTMYECKH IpUeMJIEMble COJIM, B  YaCTHOCTH, UX
dapmaneBTHYeCKH TpuemiieMble coiu. Takum oOpasom, coeamneHust ¢opmyisl (I), koTopbie
CoZep>KaT KUCJIOTHbIE TPYIIBL, MOTYT OBITb HCHOJB30BAHbI COMJIACHO  HACTOSIIEMY
N300peTeHNI0, HalpuMep, B BHAE COJIEH INEJTOYHBIX METAJJIOB, COJIEH IIeNOYHO3EMEbHBIX
METAJJIOB WK B BHUJE COJIeH aMMOHMsA. bojee KOHKpeTHbIE MPUMEpPBI TAKUX COJIEH BKIIOYAIOT
COJM HATpus, CONU Kajus, COJMM KaJbLMsl, COJM MarHus WM COJNM C aMMHAKOM WU
OpPTaHUYECKUMH aMHHAMH, TAKUMU KAk, HANpUMeEp, STUJIAMHUH, 3TAHOJAMUH, TPUITAHOJAMHH
win aMUHOKUCITOTBL. CoenuHenus ¢opmyibl (I), KOTOpble comepKaT OIHY MM HECKOJIBKO
OCHOBHBIX T'PYIIII, T.€. TPYMIIbI, KOTOPBIE MOT'YT OBITh IPOTOHUPOBAHBI, MOTYT MPUCYTCTBOBATH U
MOTYT UCIOJIb30BATHCS COTJIACHO HACTOSIIEMY M300pETeHHIO B (POpME MX aIIUTUBHBIX COJIEH C
HEOPraHMYECKHUMH HJTH OPTAaHUYECKUMHU KUCIOTaMU. [IprMepsl MOAXOASIIINX KHCIOT BKJIFOYAIOT
XJIOPUCTBIN BOZIOPOA, OpOMHUCTBIN BOIOPOA, POChHOPHYIO KHUCIOTY, CEPHYIO KHCIOTY, a30THYIO
KUCJIOTY, METaHCYJIb(POHOBYIO KUCJIOTY, [-TOJIy OJICYIb()OHOBYIO KHCJIOTY,
HaTaTMHINCYIb(OKUCIIOTHI, [IABENEBYI KHCIOTY, YKCYCHYIO KHCJIOTY, BHHHYIO KHCIIOTY,
MOJIOYHYIO KHCJIOTY, CAJHUIMJIOBYIO KHCIOTY, OEH30HHYI KHCIIOTY, MYPaBbHHYIO KHCIOTY,
NPOMMOHOBYIO KHUCIIOTY, THBAJHHOBYK KHCIOTY, AOUSTHIIYKCYCHYIO KHCJIOTY, MAJOHOBYIO
KUCJIOTY, SIHTAPHYIO KHCJIOTY, NMHUMEIWHOBYIO KHCJIOTY, ()yMapoOBYIO KHCIIOTY, MaJIEMHOBYIO
KUCJIOTY, SIOJIOYHYIO KHCIIOTY, CyJIb(aMHHOBYIO KHCJIOTY, (DEHUJIIIPONMHUOHOBYIO KHCIOTY,
IJIFOKOHOBYIO KHMCJIOTY, AaCKOPOMHOBYIO KHCJOTY, H30HUKOTHHOBYIO KHCJIOTY, JMMOHHYIO
KUCIIOTY, aJUIMHOBYIO KHCJIOTY M JPYrUe KHCJIOThI, N3BECTHbIC CIIELUAIIICTY B JAHHOW 00sacTu
TexHUKH. Ecim coenuHenus gopmyis! (I) oqHOBpeMEHHO conepikaT KHCIOTHbIE U OCHOBHBIE
IPYNIIbI B MOJIEKYJIE, HACTOsIIee N300peTeHne TakKe BKIIOYAET, KPOME YIOMSHYTBIX COJIEBBIX
¢dopm, BHyTpeHHUE cou win OerauHsl (uBUTTepUOHBI). CooTBeTcTByIOLIHE conu Gopmybl (I)
MOTYT OBITh TOJYYEHbI OOBIMHBIMH CIIOCOOAMHU, M3BECTHBIMH CIELHMAJIHMCTY B JAHHOW 00JacTH
TEXHUKHU, TAKUMHU KaK, HaIpUMep, KOHTAKTHPOBAHHUE MX C OPraHMYECKOW WJIM HEOPTraHMYECKOH
KUCJIOTOH WJIM OCHOBAHHEM B PACTBOPHTENE HJIM TUCIIEPTaTOpe, MM C IMOMOLIBIO aHUOHHOTO
oOMeHa WM KaTHOHHOTO OOMeHa ¢ IpyrumMu corsiMu. Hacrosiiee n3o0pereHne Takke BKII0YaeT
Bce conu coenuHeHuit Gopmyisl (1), KOTOpbie M3-3a HU3KON (PU3NOIOTUYECKON COBMECTHMOCTH
HE TOAXONAT HEMOCPENCTBEHHO Uil TNPUMEHEHUs B (apMaleBTHKEe, HO MOTYT OBbITb
UCTIOJIb30BaHbI, HATPUMED, B KAYECTBE MPOMEKYTOUHBIX MPOAYKTOB JJII XUMHUYECKUX PEaKIHH
VUM JJTS1 TTONTydeHHsT (PapMaLeBTHUECKH TPUEMIIEMBIX COJIEH.

Kax mokaszaHo HIKe, MMONIAraroT, YTO COEINWHEHHs COTJIACHO HACTOALIEMY HM300pETEeHHIO
HOJXOIAT JIs1 MOAYJIMPOBAHMS ITyTH HHTETPUPOBAHHOTO OTBETA HA CTPECC.

Wnurerpuposannbiii orBeT Ha crpecc (ISR) npeacraBisier coOoi KIETOUHYIO PEaKIHIO Ha

cTpecc, odmytro anst Bcex sykapuor (1). Hapymenue perynsauuu nepempaun curHaioB ISR umeer
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Ba)XKHbBIE MAaTOJIOTMYECKHE MOCIEICTBHUS, CBSI3aHHbIE, CPEAU MIPOUEro, ¢ BOCNAJIEHUEM, BUPYCHON
nH(pexnuel, tnadbeToM, pakoM U HeHpoaereHepaTUBHBIMH 3a00JI€BAaHUSMU.

ISR sBnsgercs oOmMM 3HaAMEHATENEM PA3JIUYHBIX THUIOB KJETOYHBIX CTPECCOB,
OpUBOIALIMX K  (POoChHOpUINPOBAHUIO  alib(pa-CyOBENUHULBI  3YKAPHOTHUYECKOro ¢akropa
uaniammn  tpaHcmanun 2 (elF2alpha) mo cepuny 51, 4TO THPUBOAMT K TOAABJICHUIO
HOPMaJIbHOTO CHHTe3a Oelka M DKCIpeccCud TIeHOB oTBera Ha crpecc (2). B kmerkax
MJIEKOMUTAKOUX (HOCHOpUIMpPOBaHIE OCYIIECTBISIETCS CEMEMCTBOM M3 ueThipex KuHa3 elF2-
anbga, a umenHo: PKR-nonobnoit kunazoii ER (PERK), nByxuenoueunoit PHK-3aBucumoi
nporennkuHazoi (PKR), rem-peryiaupyemoii kunazoii elF2-anbda (HRI) u oOrueli KOHTpOIBbHOI
HenepenpeccuBHbId 2 (GCN2), kakaas U3 KOTOPBIX Pearupyer Ha Pa3JIn4HbIe SKOJIOTHYECKHE U
¢busnonormueckue crpeccsi (3).

elF2anbda Bmecte ¢ elF206era u elF2ramma oOpasyroT komruteke elF2, koTopslil urpaer
KJFOUEBYIO pOJIb B MHUIHMALUN HopMmanbHOH Tpancimsiuun MPHK (4). Kommuiekce elF2 cBsi3biBaeT
GTP wu Met-tRNA;, oOpasys tpoiinoit kommuiekc (elF2-GTP-Met-tRNA;), koTopslit
peKpyTupyeTcs prOOCOMaMH ISl HHULIMAIIMU TPaHCIAuH (5, 6).

elF2B npencrapnsier co0oii rerepoekaMepHbIi KOMITIEKC, COCTOSIIUEN U3 5 cyObequHUI
(ambpa, Oera, ramma, HenbTa, SICUJIOH), KOTOpble B ayoOimkare oOpasyror GEF-akTuBHBIM
nexamep (7).

B omBer Ha axtuBaumioo ISR dochopunuposannas elF2-anbdpa wunHruOupyer
onocpenoBanublii elF2B oomen GDP na GTP, 4ro mpuBOAMT K yMEHBIIEHHIO OOpa3OBaHUS
TPOMHBIX KOMILUIEKCOB M, CJIEIOBATENbHO, K HHIUOMPOBAHUIO TPAHCIALMU HOpManbHbIX MPHK,
XapakTepusyoineicst cpsidbiBanueM pubdocom ¢ 5'- AUG craproBeiM komoHoM (8). B aTmx
YCIIOBUSIX YMEHBIIEHHOIO KOJMYECTBA TPOWHBIX KOMILUIEKCOB TPAHCISALUS HECKOJbKUX
cneunduieckux MPHK, Bkmowas MPHK, xonmupyromyro TpaHckpunuuoHHbiid (akrop ATF4,
aKTUBUPYETCsl TOCPEACTBOM MEXaHH3Ma, BKIIOYAIOLIEro H3MeHeHHyr TpaHchsanuio ORF
(uORF) B Hampasnienuu 5’ (7, 9, 10). Otu MPHK o0bI4HO comepskaT ogHy miu Heckoibko UORF,
KOTOpbIe 0OBIMHO (PYHKIIMOHUPYIOT B KIJIETKAaX, HE MOJIBEPTIIUXCS CTPECCY, YTOOBI OrPaHUYHTD
noTok pudocoM k ocHoBHOH koxupyromeir ORF. Hanpumep, B HopmanbHbIX ycnoBusx UORF B
5-UTR ATF 3anumaroT pubOOCOMBI ¥ TPEAOTBPAINAIOT TPAHCISALHUIO KOAUPYIOLIEH
nocnenoBatenbHocTH ATF4. OpHako B yCJOBMSIX cTpecca, T.€. B YCJIOBMAX YMEHbLIEHHOIO
o0pa3oBaHUs TPOHHBIX KOMIUIEKCOB, YBEIMYUBAETCS BEPOSITHOCTH TOrO, HYTO PHOOCOMBI
npockanupytoT 3tu ORF B Hanpasnenuu 5° u uHuuuupyrot tpaHcasauuo ORF, xonupyroineit
ATF4. ATF4 u npyrue ¢akTopbl peakiuu Ha CTPECC, SKCIPECCUpPyeMble TakuM 00pas3oM,
BIIOCJIEICTBUM PETYJIUPYIOT 3KCIPECCHIO PsAa AONOJHUTENbHBIX I'€HOB pEaKLUu Ha CTpecc.

Octpast pasa cocTouT B 3KCIpeccuu OeNKOB, HANpPABIEHHbIX Ha BOCCTAHOBJIEHHE I'OMEOCTa3a,
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TOTAa Kak XpoHH4ecKasi $asza MPUBOAUT K HKCIPECCHH mpoarontorudeckux (axropos (1, 11,
12, 13).

AxTuBanusi MapkepoB mnepenaun curHanoB ISR Obuia mpomeMOHCTpHpOBaHA IPH
Pa3NUYHBIX COCTOSIHMAX, BKJIIOYAas pak U HelponereHepaTuBHble 3abosneBanus. Ilpu pake
TpaHCJALUsA, peryiaupyemas crpeccoM ER, mMOBBIIA€T TONEPAHTHOCTh K T'MIIOKCHYECKUM
YCIOBHSIM U criocoOcTByeT pocty omyxonu (14, 15, 16), a neneuns PERK nyrem HauenuBaHus
I€HOB 3aMeIJIIET POCT OMyXoJiel, mnpoucxomsammx u3 TpanchopmupoBanHbix PERK -
sMOpuoHanbHbIX (ubpodiacto mpimum. (14, 17). Kpome Toro, B HemaBHeM oOTdeTe OBLIO
NPEACTaBJICHO  JOKa3aTeIbCTBO  KOHLENMIMU C  WCIOJb30BAHMEM  MOJAEIHPOBAHMUS
KCEHOTPAHCIUIAHTATA, IOJY4YEHHOrO OT MAaUMeHTa, y Mbled, 4ro akrtusaTopbl elF2B
s¢exTuBHBI MpU JiedeHUH (POPMbI arpecCHBHOIO METACTATHUECKOrO paka MpenCTaTeNIbHOM
xkenesbl (28). O6o0masi, mpenoTBpalieHue UTONPOTEKTOPHOH nepenaun curHajios ISR moxer
NpPeACTaBIsATh co00i 3(P(PEeKTUBHYIO AHTUNPONU(EPATUBHYIO CTPATETHIO MJsl JICYCHHUs, IO
MEHbLIEH Mepe, HEKOTOPBIX (hOpM paka

Kpome Toro, monymsinust nepenaun curaanoB ISR moxker okaszarbest 3pdexTuBHOM st
COXpPaHEHMsI CHHANTHUYECKOW (YHKIMHM M YMEHBLICHUs YracaHusi HEHPOHOB, a TakXke MpH
HelpoJereHepaTuBHbIX  3a00JIEBAHUAX, XaPAKTEPU3YIOIIUXCS HENPaBWIBHO CBEPHYTHIMU
Oenkamu M akTuBauued orBera Ha pasBepHyThle Oenku (UPR), Takux kak OOKOBOM
amuotpoduueckuii ckiepo3 (ALS), noOHo-Bucounast nemenuus (FTD), Gonesnp Anbureiimepa
(AD), 6onesns [Tapkuncona (PD) u 6onesnu SAxoba Kperitudensaa (mpuonnsie) (18, 19, 20). B
clly4ae MPUOHHOW OOJIe3HM CyINECTBYeT MpHMep HeHpOoAereHepaTHBHOIrO 3a0O0JeBaHUs, THe
ObLIO MOKa3aHO, 4TO (PapMAKOJOTHUECKOe, a TAK)KE I'€HEeTHYeCKOe WHTHOMPOBAaHUE Tepenavyu
curHaioB ISR Moker HOpManu30oBaTh YPOBHHM TPAHCISLUH O€lika, BOCCTAHABIMBATH
CHHANTHYECKYI0 (DYHKIMIO U MPENOTBPAINATh MOTepr0 HeWpOHOB (21). B wacTHOCTH, CHUKEHUE
ypoBHeit (ochopunuposannoro elF2-anmbda 3a cuer u3ObITOUHONM 3Kcmpeccun (ocdarassl,
KOHTpoympyromeii  ypoBau (ochopunupoBanHoro elF2-anbda, MOBBIIIANO BbLKUBAEMOCTH
MBIIIEH, CTPaNAKIIUX MPUOHAMH, TOrAa Kak ycrohumBoe (ochopunuposanue elF2-anbda
CHIDKAJIO BBDKUBAEMOCTH (22).

Kpome ToOro, cymecTBYIOT mpsiMble IOKa3aTEIbCTBA BAKHOCTH KOHTPOJS YPOBHS
SKCIIPECCUH OeNka Juisl MPaBUIBHOTO (PYHKLIIMOHUPOBAHHUS MO3Ta B BUAE PENKUX I€HETHUYECKHX
3a0oneBannii, Bmusiromux Ha ¢yHkuuu elF2 u elF2B. Myranus B elF2ramma, kotopas
HapylLIaeT KOMIUIEKCHYI0 wnejlocTHocTh elF2 u, criemoBarenbHO, NPUBOOUT K CHIDKEHHIO
HOPMaJIbHBIX YPOBHEH SKCIpeccuu Oenka, CBA3aHa C CHHAPOMOM YMCTBEHHOH otcranoctu (ID)
(23). bbuto MOKa3aHO, YTO MyTallMU C YaCTUYHOH morepel ¢pyHKuuu B cyObenuHnnax elF2B

ABJISIFOTCST TPUYMHOM penkol JedkoaucTpodun ucuesaromel Ooje3Hu Oenoro BemecTsa
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(VWMD) (24, 25). B uactHOCcTH, OBUIO IMOKA3aHO, YTO CTA0MIM3ALMS YaCTUYHOW TOTEpU
¢ynkuuu elF2B B MpimuHON Mogenn VWMD ¢ nmomolibio HeOOIbIIOH MOJIEKYJIbI, CBA3aHHOU C
ISRIB, cHmxkaer mapkepbl ISR u ynyummaer (pyHKUMOHAJbHBIE, a TaKXKe IATOJOTHUECKUE
KOHeuHbIe TOukH (26, 27).

Hacrosimee wn3o0peTreHne OTHOCUTCS K  COEAMHEHHMSM COIJIACHO — HACTOSILEMY
n3o0pereHno B cBOOOIHON dopme miu B Gpopme (apMaleBTUUECKH MPHEMIIEMOH COJIH WU B
¢dopme CoNbBaTOB, TUAPATOB, TAYTOMEPOB WJIM CTEPEOU3OMEPOB Il IPUMEHEHUS JUIsl JICUSHHSI
YKa3aHHBIX B HACTOSIIEM JNOKyMeHTe 3a00JieBaHUI WM HAPYLIEHWH. JTO TaK)ke OTHOCHTCS K
(apMareBTHYECKOH KOMITO3UIIMH COTJIACHO HACTOSIIIEMY H300PETEHUIO.

Takum 00pa3oM, acreKTOM HACTOSIIEr0 M300pETEeHHs SIBISIETCS COSNUHEHHE HIIH €ro
(apMarieBTHYECKH TIpUEMIIEMasi COJIb, COJIbBAT, THAPAT, TAYTOMEP WIIH CTEPEOH30MEP COTJIACHO
HACTOSIIEMY M300PETEHUIO ISl MPUMEHEHHUS B KA4eCTBE JIEKAPCTBEHHOTO CPEACTBA. JTO TAKKE
OTHOCHUTCSI K (papMaLieBTHUECKON KOMIIO3HINHU COTIIACHO HACTOSIIEMY N300 ETEHHIO.

OnucaHHBIA TEPaNeBTHYECKHH CIIOCOO MOXHO MPUMEHSTh Y MIIEKOMUTAIOLINX, TaKUX
Kak co0aKkW, KOIIKH, KOPOBBI, JIOIIAAH, KPOJUKH, 00e3bsiHbI M Jroau. llpeamodrurenbHO
NAUEHT-MJIEKOITUTAOIIEE MTPECTABISIET COOOH MaleHTa-ueIoBeKa.

CoOTBETCTBEHHO, HACTOALEe H300pPETEHHE OTHOCUTCS K COEOUHEHUIO WM €ro
bapmMarieBTUYECKH NPUEMJIEMOH COJM, COJIbBATY, THAPATY, TayTOMEPY WIH CTEPEOU30OMEpY
COIJIACHO HACTOALIEMY H300peTeHH0 WM  (apMaleBTHYECKOW KOMIIO3UIUH  COTJIACHO
HACTOSIIEMY M300pETEeHMIO Ul NMPUMEHEHUs JJIsl JICYeHUs] WM NPO(UIAKTUKU OJHOTO WM
HECKOJIbKMX 3a00JIeBaHMH HMJIM HApPYLICHUH, CBA3aHHBIX C HMHTETPUPOBAHHBIM OTBETOM Ha
cTpecc.

Eme onHuUM acmekToM HAacTOSIIEro u300peTeHUs SIBJISETCS COSNUHEHHE WM €ro
(apManieBTHYECKH TIpUeMIIeMasi COJib, COJIbBAT, THAPAT, TAYTOMEP WIJIM CTEPEOH30MEP COTIACHO
HACTOSIIEMY HM300pETeHHI0O WM (papMalleBTUYECKass KOMIIO3HMLIMS COIJIACHO HACTOSIIEMY
U300pEeTEeHNI0 ISl TPUMEHEHHs B Croco0e JieueHus MWIM NPOQUIAKTHKH OJHOTO WJIH
HECKOJIbKMX HapyIIeHWH Wik 3a00JIeBaHUH, CBA3aHHBIX C HHTEIPUPOBAHHBIM OTBETOM Ha
cTpecc.

Eme ogHMM acmekToM HacTOsIIero M300peTeHHs SIBJSIETCS NMPUMEHEHHE COCOMHEHUS
Wi  ero (apManeBTUYeCKH NPUEMIIEMON COJIM, CONIbBaTa, THApATa, TayTOMepa WIH
CTEpeon30Mepa COIJIAaCHO HACTOSIIEMY H300peTeHHI0 WIN (DapMaleBTHUECKOW KOMITO3ULMU
COTJIACHO HACTOSIIEMY H300pETEHUIO Ul TOJIYyYEHUs JIEKApCTBEHHOTO CPENCTBA IS JICUSHHS
WM TPOPUIAKTUKH OJHOTO WM HECKOJNbKUX HAapyLIeHWH Wi 3a00JeBaHUMN, CBSI3aHHBIX C

HUHTCTPUPOBAHHBIM OTBETOM Ha CTPECC.
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Eite omHUM acrekToM HACTOSIIEro H300peTeHHsl SIBISETCS Croco0 JieueHwsl, KOHTPOJIS,
OTCPOYKM HJIH TPENOTBPALIEHUS Y TMalMEeHTa-MJICKOMUTAIOIEr0, HYKAAIOLIEroCs B JICYSHUH,
OHOTO WJIM HECKOJBbKHX 3a00JIeBaHUI WM HAPYIIEHWH, CBA3aHHBIX C HMHTETPUPOBAHHBIM
OTBETOM Ha CTPecC, TMpHUYEeM CIOCO0 BKJIIOYAET BBEJACHHE YKA3aHHOMY TMALMEHTY
TepaneBTHUeCKH 3(PPEKTUBHOrO KOJMYECTBA COEAMHEHUS WIM €ro (apMaleBTHUYECKH
NPUEMJIEMOM COJH, COJIbBATA, THIpATa, TAyTOMEpPa WM CTEPEOU3OMEpPa COTJIACHO HACTOSIIEMY
H300peTeHN0 Wi (hapMaleBTHYECKOW KOMITIO3HUIIUH COTJIACHO HACTOSIIEMY M300PETEHHUIO.

Hacrosiiiee u300peTeHHe OTHOCHTCS K COEIMHEHHIO WM €ro  (apMareBTHYECKH
NPUEMIIEMOM COJIH, COJIBBATY, THAPATY, TAYTOMEDPY UM CTEPEOU3OMEPY COTIIACHO HACTOSIIEMY
n300peTeHn0 Wik (hapmMareBTUYeCKONH KOMITO3UI[MHM COTJIACHO HACTOSIIIEMY HM300pPETEHIO st
NPUMEHEHUST ISl JIeYeHUsT WM MPOPUIAKTUKA OMHOTO WM HECKOJNBKUX 3a00JI€BaHHMM WM
HAPYIIEHUH, YIIOMSHYTBIX HIKE.

Emte omHUM acrekToM HACTOSIIEr0 M300pEeTEeHHs] SBJISIETCS COEAMHEHHE WM €ro
(bapMarieBTHYECKH TIpUEMIIEMasi COJib, COJIbBAT, THIPAT, TAYTOMEP MJIM CTEPEOH3OMEP COTIIACHO
HACTOSIIIEMY HM300peTeHHI0 Wiu (apMarieBTUYeckass KOMIIO3HIMSI COTJIACHO HACTOSIIEMY
U300peTeHNI0 JIsi TPUMEHEHHs B Crocol0e JiedeHus WM NPOPHIAKTHKH OIHOTO  HIIH
HECKOJIbKUX HapYILIEHUH WK 3a00/I€BaHUM, YITOMSIHYThIX HIKE.

Eine ogHuM acmekToM HACTOSINEro M300pETeHUs SIBJISETCS MPUMEHEHHE COEIUHEHHSI
Wil ero (QapmaleBTUYeCKH TMPUEMIIEMON COJIM, COJibBaTa, THApAaTa, TayToMepa WU
CTepeon3oMepa COTJIAaCHO HACTOSIIeMYy H300peTeHHr0 Wi (papmMareBTHYeCKON KOMITO3UIHH
COTJIACHO HACTOSIIIEMY H300pEeTEeHUI0 Ui TOJNYyYEHUs JIEKAPCTBEHHOTO CPEACTBA JUIS JICYSHHUS
WM NPOQUIAKTUKA ONHOTO WJIM HECKOJIbKUX HApPYLICHWH MM 3a00Je€BaHUMN, YIMOMSHYTHIX
HIDKE.

Eite omHUM acrekToM HACTOSIIEro H300peTeHUs SIBJISIETCS CIIOCO0 JIEUeHUs], KOHTPOJIS,
OTCPOYKM WIIH TPENOTBPAIIEHUST Y MalMEeHTa-MJIEKOIUTAIOIIEr0, HYKIAOIIErocss B JIEYEHUH,
OJTHOTO WJIH HECKOJIbKMX 3a00JIeBaHWMI HIIH HAPYIIEHUH, YIIOMSIHYTBIX HUXKE, TPUYEM CIIOCO0
BKJIFOYAET BBEICHHE YKa3aHHOMY [MAI[MEHTy TepaneBTu4eckd 3(P(EKTUBHOTO KOJHUYECTBA
COeMHEHUs WK ero (papmaieBTUYeCKU MPHEMJIEMOI COJIH, COJIbBATa, THApPATA, TAyTOMEPA UJIH
CTepeon3oMepa COTJIaCHO HACTOSIIEMY H300peTeHHI0 WK (DapMalleBTHUECKOW KOMITO3UIMU
COTJIACHO HACTOSAIIEMY H300PETEHHIO.

3a0oneBaHNs WM HAPYLICHUS BKJIIOYAIOT O€3 OrpaHUYEHUs JEHKOANCTPODUH, CHHIPOM
YMCTBEHHOMW OTCTAaJIOCTH, HElpoaereHepaTHBHbIE 3a00I€BaHUS U HAPYILICHMUsI, HEOTUTACTHYECKHE
3aboneBanns, WH(PEKUMOHHBbIC 3a00JIEeBaHUS, BOCHAJIUTENbHBIC 3a00JieBaHUs, 3a00JIeBaHUS
OTIOPHO-/IBUTATEJILHOTO armapara, Meradonndyeckue 3adoneBanusi, 3a00JIeBaHUS TJ1a3, a TaKXKe

3a0oneBaHysl, BBIOPaHHBIE U3 IPYIIIBL, COCTOALIEH U3 PrOPO3a OPraHOB, XPOHUUECKUX U OCTPBIX
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3a0o0neBaHNl TMEYEHH, XPOHUYECKUX U OCTPBIX 3a00JIeBAaHUN JIETKUX, XPOHUYECKUX U OCTPBIX
3a0oneBaHni IMouYeK, WH(pApKTa MHUOKAapAa, CEpAeYHO-COCYAMCTHIX 3a00JeBaHMUN, apUTMHUIL,

aTEPOCKIICPO3a, TpaBM CIIMHHOTO MO3ra, HIIEMHUYCCKOro MHCYJIbTA, HeBpOHaTquCKOﬁ oonu.

JetikogucTpoduu

[Tpumepsl nedkogUCTpOUI BKIIOYAIOT, HO HE OrPAHUYHMBAKOTCS WMH, OOJIE3Hb
ucuyesaroiero 0Oenoro BemecTBa rosioBHOro wmosra (VWMD) U JOeTcKyr aTakCuio ¢
runomuenuauzanuer [HHC (Hanmpumep, cBszaHHyr ¢ HapymenueM ¢yHkoun elF2  wim

KOMITOHEHTOB CUTHAJIbHOM TPAaHCAYKIHUU WU CUTHAJIBHOTO IIyTH, BKJIKOYAA GIFZ)

CHHOPOM VMCTBEHHOH OTCTAJIOCTH

VYMcTBEeHHAs OTCTAJIOCTh, B YaCTHOCTHU, OTHOCHUTCHA K COCTOAHUIO, ITPU KOTOPOM YECJIIOBEK
HUMECT ONPECACICHHBIC OrpaHUYCHUA B HHTCIUICKTYAJIbHbIX q)YHKLII/IﬂX, TaKHuX Kak O6H_[eHI/Ie,
3a0ota 0 cebe W/MaM HApYLIEHHs COLMAIbHBIX HaBBIKOB. CHHAPOMBI YMCTBEHHOH OTCTaJIOCTH
BKJIFOYAKOT, HO HE OrpaHUYUBAOTCA HUMHU, COCTOSAHUSA YMCTBeHHOﬁ OTCTAJIOCTH, CBA3aHHBLIC C
HapyuieHneM ¢yHkuuu elF2 mnu KOMNOHEHTOB CHUTHAJbHOW TPAHCAYKLWH WM CHUTHAJIBHOTO

yTH, BKIro4ast elF2

Heiiponeresepatupuble 3a001€BaHNUs/ HAPY LLEHUST

ITpumepsl HeiponereHepaTHBHBIX 3a00NEBaHUH W HApPYLIEHHH BKJIIOYAIOT, HO HE
OTpaHUYMBAIOTCS UMH, Oone3Hb AJekcanzaepa, Oone3Hb AJjbrepca, Oonie3Hb AJbLrenmepa,
OOKOBOI aMHUOTPOPUYECKHIT CKIIEPO3, aTAKCHIO, TeJeaHrHdKTa3uio, OonesHb barreHa (Takske
u3BeCTHYI Kak Oose3np lllnunbmeriepa-®Porra-Illerpena-barrena), ryduaryro sHuedanonaruto
kpynHoro poraroro ckora (BSE), 6onesnp KanaBana, cuanpom KokkeitHa, KOpTHKOOa3aIbHYIO
nerenepaumto, Oonesnp Kpeditudenpara-Akoda, TOOHO-BUCOUHYIO IEMEHIMIO, CHHAPOM
I'epcrmana-IlITpayccnepa-Illeitnkepa, Oonesnp  I'entmHrrona, BHY-accounnpoBaHHYyIO
nemeniuto, oonesnb Kennenu, 6donesuar Kpadoe, Kypy, nemennuto ¢ tenpiamu Jlesu, 60e3Hb
Mauano-/I’xozedpa (cnmHoumepeOenssipHasl — aTakCusl THUNA 3), PACCesTHHBIA  CKIIEpPO3,
MYJIBTUCUCTEMHYIO aTpodHIo, HapKOJIeNcuo, Heiipodoppennos, donesns [lapkuHcoHa, 60e3Hb
IMemuneyca-Mepubdaxepa, Oonesnbp [luka, NepBUYHBIN JTaTepalibHBIA CKJIEPO3, TMPUOHHBIE
3a0oeBaHms, TPOTPECCUPYIOMUN HaIbsAepHbI mapanud, Oone3sHb Pedcyma, Oome3Hb
Cangxodda, Oonesnp Illmnbaepa, mMOmOCTPYH0 KOMOWHHUPOBAHHYIO NETeHEPALUI0 CIHUHHOTO

Mo3ra Ha (pOHEe MEePHHIHMO3HOM aHeMuu, MH30(PPEHUI0, CIHHHO-MO3KEYKOBYIO aTaKCUIO
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(HECKOJIbKO THIIOB C PA3IUYHBIMU XapaKTEPHCTUKAMH), CIIMHAJIBHYIO MBIIIEUHYIO aTpoQuio,
6onesznp Ctuna-Puuapacona-OnpIneBCKOro, COMHHYIO CYXOTKY M TayNaTHH.

B wactHOCTH, HelipomereHepaTuBHOe 3a00J€BaHUE WM HApYLIEHHE BBIOMPAIOT U3
Ipymnmnbl, cocrosimed w3 OonesHu Agnbureiivepa, Oonesnu IlapkuHcoHa u  GOKOBOroO

aMHUOTPO(HUECKOTO CKIEPO3a.

Heormnacruueckue 3ab01eBaHus

Heonnactuueckoe 3a0osieBaHME MOXKHO TOHHMATh B CAMOM IIHMPOKOM CMBICJIE Kak
mo0yI0 TKaHb, BOSHHUKAKOINYIO B Pe3yJIbTaTe HEKOHTPOJIMPYEMOI'O POCTa KIETOK. Bo MHOrmx
cJly4asix HOBOOOpa30BaHUE MPUBOIUT KaK MHHMMYM K OOBEMHBIM TKaHEBBIM OOpPa3OBaHUSIM,
HeoOsI3aTeNIbHO MHHEPBUPYEMBIM KPOBEHOCHBIMH cocynaMu. OHO MOXKET BKJFOUATh HIIM HE
BKJIFOYATh OOpa3OBaHME OJHOTO WIJIM HECKOJBKMX MeTacra3op/Meracra3. Heommactuaeckum
3a00JIeBaHIEM COTJIACHO HACTOSIIIEMY HM300pETeHHI0 MOKeT ObITh JIIo00oe HOBOOOpa3OBaHUE,
kiaccudunrposanHoe kinaccbl kak C00-D48 International Statistical Classification of Diseases u
Related Health Problems 10th Revision (ICD-10).

Hanpuwmep, HeomnacTuyeckoe 3a00I€BaHNE COMIACHO HACTOSALIEMY N300PETEHUIO MOXKET
BKJIFOYATh HAJIWYHME OJHOTO WJIM HECKOJBKHX 3JI0KAYeCTBEHHBIX HOBOOOpa3oBaHMH (OmyXoJei)
(xmaccer C00-C97 mo ICD-10), MokeT BKJIOYATh HAJIWMYHWE OMHOTO WM HECKOJBKUX
HOBOOOpazoBauui in situ (xnaccel DO0-D09 no ICD-10), MoxkeT BKIIFOUATh HATMYNE OJHOTO HIIH
HECKOJIbKMX H00OpOKaYeCTBEHHBIX HOBOOOpa3oBanmii (kiaccsl D10-D36 no ICD-10), nnu moxer
BKJIIOYATh HAJMYUE OJHOIO WJIM HECKOJBbKHX HOBOOOPA30BaHUS HEONPENECHHOTO WU
HEeM3BeCTHOro  mpoucxoknaeHuss (kmaccel D37-D48  mno ICD-10). IIpennmoyturenbHO
HEOIUIaCTHYeCKoe 3a00JieBaHUE COTJIACHO HACTOSIEMY W300pPETEHHIO OTHOCHTCS K HAJTUYHIO
OJTHOTO HJIH HECKOJIbKHX 3JIOKAYE€CTBEHHBIX HOBOOOPA30BAHHM, T.€. SIBJISETCS 3JIOKAUYECTBEHHOM
Heoruiaszuel (kimaccol C00-C97 mo ICD-10).

B 0Gornee mpeamodTUTENILHOM BapHUAHTE HEOIUIACTHYECKOE 3a0OJIeBaHHE IMPENCTaBISET
coboit pak.

Pak MOXHO TOHUMAaTh B CaMOM IOUPOKOM CMBICJIE Kak JI00O€ 3JI0KAa4eCTBEHHOE
HEOIUIAaCTHYECKOe 3a00JieBaHHEe, T.€. HAJTMYHME OJHOTO HIJIM HECKOJBKUX 3JI0KAaYeCTBEHHBIX
HOBOOOpa3oBaHWH y manueHta. Pak MoxeT ObITh COJHOHBIM WM T'€MaTOJOTHMYECKHM
3JIOKAQUECTBEHHBIM HOBOOOpazoBaHMeM. B mgaHHOM JOKyMeHTE paccMaTpuBaroTcs Oe3
OTpaHUYEHUs JIeHKeMust, TUM(POMa, KAPLIMHOMBI U CAPKOMBI.

B uactHOCTH, B Hacrosiiee M300peTeHHe BKIIOUEHBI HEOIUIaCTHYeCKHe 3a00ieBaHus,

TaKMe KaK paK, XapaKkTepU3yIIIHecs: NOBBILIEHHOHN 3KcIpeccueli mapkepos ISR.
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TunuuHble BUABl paka BKJIOYAKOT, HO HE OrPaHUYMBAIOTCA MMM, PaK LIUTOBUIHOM
JKeNe3bl, PaK SHIOKPUHHON CHUCTEMBI, paK MOKEIyJAOYHON >Kele3bl, paKk TIOJOBHOIO MO3ra
(Harmpumep, MyJIbTH(GOPMHYIO TTTHOOIACTOMY, ITIHOMY), PaK MOJIOUHOM skene3bl (Hanpumep, ER -
MOJIOKUTENbHBIN, ER-OoTpunaTenbHpll, yCTOWYMBBIA K XHUMHOTEpAlud, YCTOWYUBBIA K
repuentuHy, HER2-monoXuTENbHBINA, PE3UCTEHTHBI K JOKCOPYOWIMHY, pPE3UCTEHTHBIA K
TaMOKCH(EHy, TPOTOKOBAsI KAPIIMHOMA, AOJIbKOBAsi KapLUHOMA, IEPBUYHAS, METACTAaTHYECKas),
pax ImeHKH MaTKH, paKk SUYHUKOB, PaK MATKH, pPaK TOJCTOW KUIIKH, PaK TOJIOBBI U INEU, PaK
neveHn (HampuMep, TenaToLeUTIONIApHAs KapLHHOMA), PaK IOYKH, PaK JIETKUX (Hampumep,
HEMENIKOKJIETOYHAass ~ KapLMHOMa  JIETKOro,  IUIOCKOKJIETOYHas  KapLHWHOMA  JIETKOro,
aJICHOKapLHOMa, KPYIHOKJIETOUHAs KapLMHOMA JIErKOro, MEJKOKJIeTOYHasl KapLUHOMa
JIETKOTO, KapLUHMHOWI, CapKoMa), PaKk TOJCTOH KHINKH, paK MHINEBOJA, PaK JKENyIKa, pak
MOYEBOI0 My3bIps, paKk KOCTeH, pak >KelyAka, paK MpeAcTaTelIbHON >KeJle3bl U pak KOXU
(HampuMep, MeTaHOMA).

JloronHUTENbHBIE TPUMEPHI BKIIOYAIOT, HO HE OrPAHUYMBAIOTCS HUMH, MHEIOMY,
JIeKEMUI0, ME30TETMOMY U CAPKOMY.

JlononHuTEeNbHBIE ~ NPUMEpPbl  BKJIIOYAKOT, HO  HE  OrPAaHMYMBAIOTCS  HMH,
Mmenyuiodnmacromy, Oone3Hb XOMKKMHA, HEXOMKKHHCKYK JHUM(OMY, MHOKECTBEHHYIO
MHUEJIOMY, HeWpoOJacToMy, [IHOMY, MYyJIbTH(QOPMHYIO TJIHOOIACTOMY, pPabIOMUOCAPKOMY,
NEePBUYHBIN TPOMOOIMTO3, MEPBUYHYI0 MAKPOTJIOOYIMHEMUIO, IEPBUYHBIE OMYXOJH TOJOBHOIO
MO3Ta, 3JI0KAY€CTBEHHYI0 MHCYJIAHOMY MOKENTYyIOUYHON Kese3bl, 3I0Ka4€CTBEHHBIN KapLIMHOUN
MOUYEBBIBOJSALINX MyTEH, paK MOYEBOrO My3bIps, MPEAPAKOBbIE MOPAKEHUS KOXKH, pPaK sIMYKa,
TUM(OMBI, PaK MOYEIIOJIOBOIO TPAKTA, 3JI0KAYECTBEHHYIO THIEPKABLIEMHIO, PaK YHIOMETPUS,
paKk KOpbl HAATIOYEYHUKOB, HOBOOOPA30BaHHS SHAOKPUHHON WJIM SK30KPUHHOM MOJKETYIOYHON
JKeNe3bl, MEeNYJUIIPHBIA paK IIUTOBUIHOW >KeNe3bl, MEAYJUIPHYIO KapLUHOMY IIUTOBHUIHOM
JKEJIe3bl, MEJAHOMY, KOJOPEKTAJIbHbIA pak, NaMWUIPHBIA pPAaK IMUTOBUIHON JKEJE3bl,
renaToLEeIUIIOJIIPHYIO KapuHOMY, Oone3Hb Ilemkera cocka, omyxonun ®umiona, J00yIspHYO
KapLMHOMY, ITPOTOKOBYIO KapLIMHOMY, PaK 3BE€34aThIX KJIETOK MOKENIyAOYHON XKele3bl U pak
3BE€37]4AThIX KJIETOK IEUEHHU..

IIpumepbl  1€MKO30B  BKJIIOYAKOT, HO HE  OrPAaHUYUBAIOTCS HUMH,  OCTpPBIH

>
HEMUM(OLUTAPHBIN JIEHKO3, XPOHHUECKUH TUM(OLUTAPHBIH JIEHKO3, OCTPBIN IPaHYJIOLUTAPHBIN
JIENKO3, XPOHUYECKUNM TPaHYJIOLMTAPHBIA JIEHWKO3, OCTPBIM MNPOMHENOLUTApHBIM JeHko3, T-
KJIETOYHBIA JIEMKO3 B3POCHBIX, AaJEHKEMUYECKUN JIEMKO3, JICMKOLUUTEMUYECKUN JIEUKO3,
0a30puIbHBIA JIeiko3, OJACTHOKJIETOYHBIN JIeHiK03, JIEWKO3 KPYIHOrO pOraToro CKOTa,

XPOHMYECKHH  MHUENOLMTAPHBI  JIEMKO3, KOXHBIM  JIefiko3, HMOpPHOHANBHBIA  JIEWKO3,

503MHO(DMIIBHBIN JIeHK03, JIeHko3 I'pocca, BOJIOCATOKIETOUHBIN JIEHKO3, FeMOOJIACTHBINA JISHKO3,
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TeMOLUTOOIACTHBIA JIEWKO3, THMCTUOLHMTAPHBIA JIEHKO3, JIEHKO3 CTBOJIOBBIX KJIETOK, OCTPBIN
MOHOLIUTAPHBIN JIEHKO3, JEHKONEHUYECKHH JIEHKO3, TUMpaTHUECKUH JIeHKo3, TUM(POOIaCTHBIHI
Jelko3, JUMQOLUTApHBIA  Jeiiko3, JNUMGOreHHbI  JeHWko3, JUM(OUAHBIA  JIEHKO3,
TMM(POCAPKOMOKIIETOUHBIA JIEHKO3, TYYHOKJIETOYHBIM JIEMKO3, MerakapuOLMTapHBIM JIeHKO3,
MHKPOMHUENOONACTHBIA ~ JIEWKO3,  MOHOLMTAPHBIA  JIEHKO3,  MMeNOONaCTHBIA  JIEHKO3,
MHEJNIOLUTAPHBIN JEHKO3, MUEJIOUIHO-TPAHYJIOLUTAPHBIN K03, MUEIOMOHOLUTAPHBIN JIEHKO3,
neiiko3 Herenu, mniasMOKJIETOUHBIN JIEHKO3, MHOXECTBEHHYK) MHEJIOMY, IJIA3MOLIUTAPHBIN
JIEWKO3, TMPOMHUENIOLUTAPHBIN JIEMKO3, JeiKko3 kieTok Punepa, neiiko3 Ilwnnudra, nenkos
CTBOJIOBBIX KJIETOK, CyOJIeMKeMHUYECKUH JIelKo3 1 Heaud hepeHLIMPOBAHHBIN KIIETOUHBIH JICHKO3.

TunuuHble capkOMbl BKJIIOYAIOT, HO HE OIPAaHUYMBAIOTCS WMMH, XOHIPOCAPKOMY,
bubpocapkoMy, TUMGPOCAPKOMY, MEJAHOCAPKOMY, MHUKCOCAPKOMY, OCTEOCAPKOMY, CaAPKOMY
AbemMeTH, JXUPOBYIO CapKOMy, JIMIIOCAPKOMY, aJIbBEOJSIPHYIO CApPKOMY MSITKHX TKaHEH,
ameno0iacTocapkoMy,  OOTPHOHMIHYKO  CapKOMy,  XJIODOMAacapKoOMy, XOPHOKapLHUHOMY,
SMOPHOHANIBHYIO CapKOMy, ONMyXOJib BuibMca, 3HIOMETPHAIBHYIO CAapKOMY, CTPOMAJIBHYIO
capkomy, capkomy Iwunra, ¢dacumanpHyro capkomy, (HUOpPOONACTUYECKYIO CapKOMY,
TUTAaHTOKJIETOUHYIO ~ CapkoMy,  TIpaHyJOLMTapHYIO  CcapkoMmy, capkoMy  XOAXKKHHA,
UJIMOTIATHYECKYI0 MHOKECTBEHHYIO FeéMOPParn4eckyrd CapkoMy, UMMYHOOJIACTHYIO capkomy B
KJ1eTOK, TuMdOMy, HMMyHOGIAaCTHYIO capkoMmy T-kieTok, capkomy Mencena, capkomy Kamomu,
capkomy  KyndepoBckoit  kjeTku,  3JO0KaYECTBEHHYHO  T€MAHTHOMY,  JIEHKOCapKOMY,
3JI0KAYECTBEHHYK) ME3€HXMMOMY, MapOCTAJIbHYK) CAapKOMY, PETUKYJIOLMUTAPHYK) CapKOMYy,
capkoMy Poyca, cepOKHCTO3HYIO CapKOMY, CHHOBUAJIbHYK) CAPKOMY U TEJIEAHTHOIKTO3HUECKYIO
capkoMa.

[IpuMepsl MeNaHOM BKJIIOYAKOT, HO 0€3 OrpaHHYeHUsT K 3TOMYy, MEJNAaHOMY W3
JICHTUTMHO3a KOHEYHOCTEW, aMeJIAHOTHUYECKYI0 MEJIaHOMY, NOOPOKAYeCTBEHHYIO FOHOIIECKYIO
MesnaHoMmy, menaHomy Knonmana, memanomy S91, menanomy Xapaunra-Ilaccu, roHOIECKyIO
MEJIAHOMY, 3JI0Ka4eCTBEHHYIO MEJIAaHOMY JIGHTUIO, 3JI0KaUeCTBEHHYIO MEJIaHOMY, Y3€JIKOBYIO
MEJIAHOMY, TIOJTHOTTEBYIO MEJIAHOMY U IMOBEPXHOCTHO PaCIPOCTPAHEHHYIO MEJNAHOMY.

[IpuMepsl KapUUHOM BKJFOYAKOT, HO O€3 OrpaHHYeHUs] K 5TOMY, MeEAYJULIPHYIO
KapLMHOMY IIUTOBUAHON >Ke€Ne3bl, CEMENHYI0 MEAYJUIIPHYIO KapLMHOMY LIUTOBUAHOMN JKEJe3bl,
alMHAPHYIO KapLUHOMY, Al[MHO3HYIO KapLUHOMY, aJl€HOKHCTO3HYIO KapLUHOMY, aJ€HOMJIHO-
KUCTO3HYIO KapLMHOMY, aJ€HOMATO3HYIO KapLUHOMY, KapLHUHOMY KOpbl HaANOYEYHUKOB,
aNbBEOJSIPHYIO  KapLIMHOMY, aJIbBEOJIIPHO-KJIETOUHYIO KapLUHOMY, 0a3abHO-KIJIETOUYHYIO
KapUUHOMY, 0a3albHO-KJIETOYHYIO KapLUWHOMY, Oa3ajJoMAHyH0 KapuuHOMy, Oa3aibHO-
IUIOCKOKJIETOUYIO  KapLUHOMY, OpOHXHOAQJbBEONSIPHYIO  KAapLMHOMY, OpOHXHUOJSIPHYIO

KapLUHUHOMY, OpOHXOr€HHY KapLUHOMY, LepeOpHU(pOPMHYIO KapLUHOMY, XOJAHTMOKJIETOYHYIO
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KapLUUHOMY, XOPHOKApLMHOMY, KOJUIOMAHBIA paK, YIPEBUAHBIM paK, KapLUUHOMY TYJIOBHINLA,
peIIeTYaATOBUAHYIO KapIHHOMY, KapLIMHOMY en cuirasse, KapLUUHOMY KOXKH, LAJTHHIPUYECKYIO
KapUUHOMY, LMJIMHAPOKJIETOYHYIO KapLUHUHOMY, IIPOTOKOBYK) KapLHUHOMY, pakK IPTOKOB,
KapLUUHOMY TBEpPAOH MO3roBOM OOOJOYKH, 3MOPHOHAJIBHYIO KapLUUHOMY, SHIE(PaTIOHIHYIO
KapLUUHOMY, OJIHAEPMOHIHYIO KapLUUHOMY, OSIUTEIMAJbHYI) AaJE€HOMIHYK KapLUHOMY,
9K30(UTHYIO ~ KAapUMHOMY,  BHES3BEHHYIO  KapuumHoMy,  (UOpPO3HYI0  KapLHHOMY,
}KeHaTHHH(bOpMHy}O KapuuHOMY, XCJIAaTHHO3HYIHO KAapIHMHOMY, T'HI'aHTOKJICTOYHYIO KapLUHOMY,
TUTAaHTOLICJUTIONIIPHYEO  KapUMHOMY,  JKEJIE3UCTYI0  KapIUHOMY,  TI'PaHyJe30KJIETOUYHYIO
KapquHOMY, KapUUHOMY BOJIOCAHOI'O MATPHUKCA, TCMATOUIHYHO KapUHUHOMY, I'€IATOKJICTOYHYIO
KapLUUHOMY, KapuMHOMY [1OpTiie, THAJMHOBYIO KapIHOMY, THIEPHE(QPOUTHYIO KapLUHOMY,
MJIQICHYECKYI0 SMOpPHUOHAIBHYIO KAapLUUHOMY, KapUUHOMY in Situ, BHYTPHUSMUAECPMAIBHYIO
KapLUUHOMY, BHYTPUBIIUTEIHANIBHYIO KapUuHOMYy, KkapuumHoMy Kpomnedepa, KI€TOUHYIO
KapuuHOMy Kynpuuikoro, KpynHOKJIETOYHYIO KapLUUHOMY, JIEHTHKYJSIPHYIO KapLUHOMY,
JICHTUKYJISIPHBIN pax, JINTIOMATO3HYIO KapLHUHOMY, JTOOYISIPHYIO KapLUUuHOMY,
TMM(POSTIUTENHANBHYI0 — KapUUHOMY, MENYJULIPHYIO — KapUWHOMY, MEAYJULIPHBIA  pak,
MENAaHOTHUYECKYI0 KapIMHOMY, KapuuHoMmy molle, MynuHO3Has KapouHOMa, KapLuHOMAa
muciparum, MyKOLEJUTIOJIIPHAsT KapLUHOMA, MYKOSTTHASPMOHUIATIBHYIO KaPIITHOMY, KapPILIHHOMY
CIM3UCTONH  ODOJIOYKHM, paKk  CIM3UCTOW  OOOJOYKH, MHKCOMATO3HYK)  KapLUHOMY,
Ha30(apuHreaspbHyl0  KapLUHOMY, OBCSHOKJIETOYHYIO  KapLUUHOMY, OCCH(HUIUPYIOLIYIO
KapLUMHOMY, OCTEOHIHYIO KapUMHOMY, NaMWUIAPHYI KAapLUUHOMY, IEPUIIOPTAIBHYIO
KapLUHUHOMY, TPEMHBA3UBHYIO KapIUHOMY, KOJIOYe-KJIETOUHYI KaplUHOMY, IyJIbIIO3HYIO
KapIHOMY, ITOYEYHO-KJIETOYHYI0 KapLUUHOMY TIOYKH, PE3ePBHO-KJIETOUYHYIO KapILHOMY,
CapKOMOMOMOOHBIM paK, KapLUHOMYCIM3UCTOW OOOJIOUKH HOCOBOW TIOJOCTH, CKHPPO3HYIO
KapuquHOMY, KapOuHOMY MOIIIOHKH, NEPCTHEBUAHO-KJIETOYHY O KapuquHOMY, MpoOCTy1o
KapLUUHOMY, MEJIKOKJIETOYHYI0 KapLUHOMY, COJAHOHIHYI KapLUHHOMY, C(epOuIaIbHO-
KJIETOUHYIO KapIUHOMY, BEPETEHOKJIETOYHYIO KapLHUHOMY, IyOUaThId pak, IJIOCKOKJIETOUHYIO
KapLUUHOMY, IUIOCKOKJIETOYHBI paK, CTPYHHYK) KApLUMHOMY, TEJIEaHTMIKTATUYECKYHO
KapUUHOMY, TEJICAHTUIKTOAHBI paK, TEePEXONHO-KIETOYHYI0 KapLUHUHOMY, TYOYJISIPHYIO
KapLUUHOMY, TYOYJSIPHYIO KapLUUHOMY, TYOVISIPHYIO KapLHMHOMY, BEPPYKO3HYIO KapILHHOMY H

BOPCHUHYATYIO KapLUHOMY.

Huadexnuonusie 3a001eBadust

ITpuMeps! BKIFOYAIOT, HO HE OIPAaHUYHUBAIOTCS, HH(EKINH, BbI3BAHHBIE BUPYCaMHU (TaKue
kak nHpexkunu BUY-1: Bupyc mmmyHomeduunrta yenoseka tuma 1, IAV: Bupyc rpunma A,

HCYV: Bupyc renarurta C, DENV: Bupyc nenre, ASFV: appukanckas uyma csuneii, EBV: Bupyc
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OnuwrreitHa-bappa, HSV1: Bupyc npocroro repneca 1, CHIKV: Bupyc uuxkynryneu, HCMV:
nurToMeranoBupyc denoseka, SARS-CoV: kopoHaBUpYC TSIKEIOr0 OCTPOTrO PECHHPATOPHOTO
cuapoma, SARS-CoV-2: kopoHaBUpPYC TSIKENOTO OCTPOrO PECIUpaTOPHOrO CHUHApPOMA 2) |
uH(pexyy, BbI3BaHHBIE OakTepusmu (takumu kak Legionella, Brucella, Simkania, Chlamydia,

Helicobacter u Campylobacter).

BocnanurensHble 3a001€BaHUs

[TpuMepsl BOCHATUTENBHBIX 3a00JEBAHUN BKJIIOYAIOT, HO HE OrPAHUYMBAKOTCS HMH,
NOCJIEONEPAIMOHHYI0 KOTHUTHUBHYIO TUC(PYHKLMIO (CHMJKEHHE KOTHHUTHBHOW (PYHKLIMH IIOCHE
OlepaLni), YepEermHO-MO3IOBYI0 TPaBMY, AapTPHUT, PEBMATOUIHBIH AapTPUT, MCOPUATHUECKHH
apTPUT, FOBEHWJIbHBI UIMONATUYECKUNA APTPUT, PACCESHHBIA CKJIEPO3, CUCTEMHYI) KPACHYIO
BodaHky (SLE), MuacTeHUsI0 IOHOIIeCKWH amader, caxapHblii amaber 1 Tuma, CHHIPOM
I'mitena-bappe, sHuedamut XamMMOTO, THPEOUAMT  XAIMUMOTO, AHKWJIO3UPYIOIIUN
CHIOHAMJIOAPTPHUT, Ticopuas, cuHapom lllerpeHa, BackynuT, TaoMepyoHEQPHUT, ayTOUMMYHHBIH
Tupeonaut, OonesHbp bexuera, OonesHp KpoHa, s3BeHHBIN KOMUT, Oyiie3HbId NeMpUTOHn,
CapKkomMI03, UXTHO03, o¢ranbmomatusi I'pefiBca, BocmanurenbHOEe 3a00NE€BaHUE KHIIEYHHUKA,
Oone3Hb AAIMCOHA, BUTHIIUIO, aCTMY, aJUIEPTUYECKYI0 aCTMa, BYJIbrapHbIe YIPH, TIIOTEHOBYIO
Oose3Hb, XPOHUYECKUN MPOCTATHUT, BOCTIAJHUTEIbHOE 3a00IeBaHIe KUIIEYHNKA, BOCTIAIUTEIBHOE
3a00JeBaHNe OPraHOB MAJIOrO Tasa, penepdy3HOHHOE MOBPEKACHUE, CAPKOUIO03, OTTOPIKEHUE

TPAHCIUIAHTATA, UHTEPCTULNAJIbHBII LIUCTUT, aTEPOCKIIEPO3 U ATOMUUECKUH 1ePMaTHT.

3aboneBaHusl OINOPHO-ABUTIATECJIBHOI'O annapara

ITpumeps! 3a00I€BaHNUN OMIOPHO-IBUTATENLHOTO aIMapaTa BKIOYAT 0e3 OrpaHu4eHUs
MBILIEYHYIO JUCTPO(HIO, pacCesTHHBIN CKIIepo3, aTakcutro Dpeiinprxa, HapyuieHue aTpoduu
MBI  (HApUMeEp, MBIMEYHY aTpoUI0, CapKONEHHI0, KaXEKCHI0), MHONATHI0 C
BKJIFOUCHHUSIMH, TPOTPECCHPYIOIIYI0 MBIIIEYHYIO arpoduro, 3a0oyieBaHHe JBHraTelIbHBIX
HEMPOHOB, 3aIsICTHBIA CHHIPOM, SMUKOHIWINT, TEHAHHUT, OONIb B CIHHE, MBILIEUYHYIO OOJIb,

00JIE3HEHHOCTh MBI, CHHAPOM MOBTOPAIOLICTIOCA HAIIPSAXKCHHA U IMapaany.

Merabonuueckue 3a00aeBaHus

ITpumepsl Merabonnvecknx 3a00Ie€BaHUI BKIIFOYAIOT, HO HE OrPAHUYMBAIOTCS HMH,
nnaber (B uwactHoctH, nuaber tuma II), HeankorompHbI creatorenatur (NASH),

HEaJIKOTOJIbHYI0 KUpOBYIO Oone3Hp mneueHu (NAFLD), Oonesnr Humanna-Iluka, ¢ubpos
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IIEYEHH, OXKMPEHHE, CepAEYHO-COCYAUCThbIe 3a0oieBaHMs. OOJIE3HH, aTepPOCKIIEPO3, apTPHT,

LIUCTUHO3, (EHIIKETOHYpUs, NpoudepaTuBHas peruHonarus u 6one3Hp Kepaca-Cetipa.

3aboneBanusi ria3

ITpumepsr 3a0oneBaHMii IJIa3 BKJIOYAIOT, HO HE OrPAHMYMBAIOTCS HMH, OTEK WIIH
HEOBACKYJISIPU3ALMIO MTPU JEOOOM OKKIIFO3MOHHOM MJIM BOCIIAJIUTEIBHOM 3a00JIEBAaHUU COCYIOB
CeTYaTKH, TAKOM Kak py0eo3 paaykKHOH OOOJIOYKH, HEOBACKYJSIPHAs TJIAyKOMa, MTEPUTHYM,
BACKYJSIPU3UPOBAHHAS TJIayKOMa, (UIBTPYIOIIHME MYy3bIPbKH, KOHBIOHKTHBAJIbHAS MAMUILIOMA,
XOPHUOHJATBHYK) HEOBACKYJIAPU3ALUI0, TaKyl) KaK HEOBACKYJSIPHAs BO3PACTHAsl JNET€HEpaLMs
xentoro mATHa (AMD), MHONUIO, TPEOIIECTBYIOIIMA YBEUT, TPABMOTUYECKHHA  HIIH
UAVONATUYECKUH, MAaKyJSPHBIA OTEK, TAKOH KaK IOCJIEONEePallMOHHBIA MAaKYJSIPHBIM OTEK,
MAaKyJSIPHBIA OTEK, BTOPHUYHBINA MO OTHOIIEHHIO K YBEUTY, BKJIFOUAsl BOCIIAJICHUE CETYATKH /MU
XOPHOHUIeH, MaKyJSIPHBIH OTEK, BTOPUYHBIM MO OTHOIICHHIO K AMA0ETy, U MaKyJISIPHBIH OTEK,
BTOPUYHBIA [0 OTHOLICHHIO K PETHMHOBACKYJSIPHOMY OKKJIIO3HOHHOMY 3a00JeBaHHIO (T.€.
OKKJIFO3MHM BETBEH M LEHTPAJIbHOM BEHBI CETUATKH), HEOBACKYJISIPU3ALMIO CETYATKU H3-32
nnabera, TAaKyK0 Kak OKKIIO3Usl BEH CETYAaTKH, YBEUT, IJIA3HOM WIIEMUYEeCKUH CHHIPOM
BCJIEACTBUE 3a00JI€BaHUSI COHHBIX apTepUl, OKKIIO3HMI0 O(PTAIbMOJOIHMYECKHX apTepUil WU
apTepUi CEeTYaTKH, CEPHOBUAHO-KJIECTOYHYI) PETHHOMNATHUIO, JPYrHe HINEMUYECKHE WIH
OKKJIFO3MOHHBIE HEOBACKYJIPHBIE PETUHOINATHH, PETHHOMNATHUIO HEJOHOLIEHHBIX MM OOJe3Hb

I/Ina, U FrCHETUYCCKUEC HAPYHICHUS, TAKUEC KaK CUHAPOM (I)OH XI/IHHEJ'IH-HI/IHI[ay.

Jpyrue 6one3Hu

Jpyrue 3a0ojieBaHMs BKJIIOYAIOT, HO HE OrPaHUYMBAIOTCS UMM, (PUOPO3 OpPraHoB
(manmpumep, ¢ubpo3 nedenu, GudOpo3 nerkux wimu GuOPO3 MOUEK), XPOHUYECKHE U OCTpPbIC
3a0oneBaHMs MMeYeHU (TaKue KaK SKUpOBasi 0OJIe3Hb NEUEHH WM CTeaTo3 MEYCHH ), XPOHHUECKUE
U OCTpble 3a00NieBaHMs JIETKUX, XPOHHYECKHME U OCTpbIe 3a00JeBaHUs TMOYeK, HH(]APKT
MHOKapAa, CepAeYHO-COCYAMCThIE 3a00NIeBaHUS, ApUTMUH, aTEPOCKIEPO3, IOBPEXICHHE
CIMHHOTO MO3Ta, HIIEMHYECKHI HHCYJIBT U HEBPOIIATHUYECKYIO OOJIb.

Eme opHMM acrmekToM HACTOSINEro H300peTeHus sBiseTcs (apMaleBTHYECKAs
KOMITO3ULMSI, CONeprKamasi Mo MEHbIIeH Mepe OJHO COEOUHEHHE WM ero (papMaleBTHUYECKH
NPUEMJIEMYIO COJIb, COJIBBAT, T'HAPAT, TAyTOMEpP WM CTEPEOH30MEp COIVIACHO HACTOSIIEMY
n300peTeHn0 BMecTe C (apMaleBTUUECKH NPUEMJIEMbIM HOCHTENEM, HeOoOs3aTeNbHO B
KOMOMHAIMU C OJTHUM WJIM HECKOJBKUMH APYTMMU OHUOJIOTUYECKU AKTUBHBIMU COCIMHEHUSIMU

HUJIn (I)apMaI_IeBTI/ILIeCKI/IMI/I KOMITO3UITHUAMM.
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IIpennmouturenbHO ONHO WK OoJiee OMONIOTUYECKH AKTHUBHBIX COETUHEHUN SIBIISFOTCS
MOAYJIATOpPAaMHU IyTH HHTEIPUPOBAHHOTO OTBETA HA CTPECC, OTJIMYHBIMU OT COEIUHEHHH
dopmysl (I).

«®@apmMarieBTHUECKasi KOMIIO3MLUS» O3HA4YaeT OJWH WM HECKOJbKO AKTHUBHBIX
UHIPEUEHTOB U OJJUH WJIM HECKOJIbKO MHEPTHBIX MHIPEAUEHTOB, COCTABISIIOIINX HOCHUTENb, a
TaKke JIOO0OW MPOAYKT, IOJYYEHHBI NPsIMO WJIM KOCBEHHO B pe3yJbTaTe KOMOWHALUWY,
KOMILIEKCOOOPA30BaHUSl WJIM arperauuy JoObIX ABYX WM 0OoJiee WHTPEIUEHTOB, MU
IUCCOLMALIMM OJHOTO WJIM HECKOJbKUX WHIPEIMEHTOB, WM JPYTUX THUIIOB PEAKLHH WM
B3aUMOJICHICTBUI OHOTO HJIH HECKOJIbKHX MHIPeAneHTOB. COOTBETCTBEHHO, (hapMaIleBTUIECKHE
KOMITO3ULIMM COTJIACHO HACTOSIIEMY H300PETEHHMI0 OXBATHIBAIOT JIFOOYI0 KOMITO3HUIIUIO,
NOJIYYEHHYIO TIyTeM CMEIIMBAHUS COCOMHEHHUS COMJIACHO HACTOSIIEMY H300pETeHHI0 U
(apMareBTHYECKH TPHUEMIIEMOTO HOCHTEJISI.

dapmaneBTHUECKAs KOMITO3UIMSA COTJIACHO HACTOSIIEMY HM300PETEHHIO  MOXKET
colepykaTb ONHO WM HECKOJBKO JOTOJHUTENbHBIX COCAMHEHHH B KAaueCTBE AKTHBHBIX
UHTPEUEHTOB, TAKUX KakK CMech coenauHeHui Qopmynsl (I) B KOMIO3MLMHM WK JAPYTHE
MOZYJIATOPBI MyTH HHTETPUPOBAHHOTO OTBETA HA CTPECC.

AKTUBHBIE WHTPEIUEHTHl MOTYT OBbITh BKJIIOUEHBI B OAHY HJIM HECKOJBKO PAa3IHMYHBIX
bapMareBTUIeCKIX KOMITO3UINH (KOMOMHALMA (papMaieBTHIECKUX KOMITO3ULIHIT).

TepmuH «papmMaleBTUHECKH MPUEMIIEMbIE COJIN» OTHOCUTCS K COJISIM, TOJNYYEHHBIM U3
dapManeBTUYECKH  NPUEMJIEMbIX  HETOKCHYHBIX OCHOBAHMH WJIM  KUCJIOT,  BKJIKOYas
HEOpraHu4Yeckre OCHOBAHMS WIN KUCJIOThl M OPTraHUYE€CKHE OCHOBAHUS WJIM KUCIIOTHL

Komnosnuuy BKIIFOYAIOT KOMIO3UIHMH, MMOAXOMAINNE I IEePOPATbHOIO, PEKTAIBbHOTO,
MECTHOTO, TMaPEHTEPATHHOrO (BKJIIOYAsl TMONKOKHOE, BHYTPHUMBILIEYHOE W BHYTPUBEHHOE),
rJ1a3HOro (0(TaTIbMOJIOrHYECKOro), JIETOUHOrO (Ha3ajbHAsl MM OYKKaJIbHAsl WHTAJSILMS) WM
HA3aJIbHOTO BBEACHUS, XOTsl HanOoJiee MOAXOASIIUI MyTh B JIIOOOM KOHKPETHOM cilydae Oyner
3aBHCUT OT XapakTepa W TSDKECTH COCTOSHUS, IOABEPraeMOro JICUEHUIO, W OT MPUPOABI
aKTUBHOrO wuHrpeaueHta. OHU MOryT ObITh yAOOHO TIPEACTaBICHbI B CTaHIAPTHOU
JIO3UPOBAHHON (pOpME M MPUTOTOBJIEHBI JIFOOBIM M3 CIOCOOOB, XOPOLIO M3BECTHBIX B 00JacTH
bapmanmm.

ITpu mpakTU4YecKOM NMpUMeHeHHH coeanHeHus1 Gopmyiel (I) MoryT ObITh OOBEIMHEHBI B
Ka4eCTBE aKTHBHOIO MHIPEAMEHTA B ONHOPOAHOHN cMecH ¢ (papMaleBTHYECKUM HOCHTEIEM B
COOTBETCTBHM C OOBIMHBIMH CIIOCOOAMH COCTaBlIeHHs (PApMALEBTUYECKUX KOMITO3ULIH.
Hocurens mMoxxer mpuHuUMaTh caMble pa3Hble (JOPMbI B 3aBUCUMOCTH OT (POPMBI Iperapara,
JKENATEeJIbHOTO JJIsl BBEACHUS, HANpUMEp, TEePOPANbHBI WIM MNapeHTEePaJbHBIA (BKIIOUas

BHYTpUBEHHBIN). [Ipy monyueHUH KOMITO3ULMH Ui TNEpOpajbHOM JIeKapCTBEHHOH (OpMBI
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MO>KHO HCTIOJIB30BaTh JIF0OObIE OObIMHBIE (PapMaleBTUYECKHE CPelbl, TAKUE KaK BOJAA, TNIUKOJIH,
Macia, CIHUPTHL, apOMAaTHU3aTOPbl, KOHCEPBAHTBI, KPACHUTENU M T.I., B CIy4ae MEepPOPaJbHBIX
KUJKUX TIPEnapaToB, TAKUX Kak, HAIIPUMEp, CYCHEH3UH, SJIMKCUPBI U PACTBOPBI, MJIX HOCUTEIH,
TaKMe Kak KpaxMajbl, caxapa, MHUKPOKpPUCTAJUIM4ecKas LEJJII0N03a, pasdaBuUTENH,
IPaHyJIMPYIOIIHNE areHThl, CMa3bIBAIOILINE BEIIECTBA, CBS3YIOIIUE BEIIECTBA, PA3PLIXJIUTENIN U
T.I. B Cllydae MepOpajbHbIX TBEPABbIX IPENapaToB, TAKUX KakK MOPOLIKH, TBEpPAblE U MsTKHE
Kancyyibl W TabJeTKW, TpPU O3TOM TBEpAble MEpOpajbHbIE TMpenapaTbl  SIBISIOTCS
NPEANOYTUTENIbHBIMH 110 CPABHEHUIO C JKUJIKHMH TpEnapaTaMu.

U3-3a mpocToThl BBemeHUs TAOJETKH W KAarcCyJibl MPEACTABISIIOT co0oil Hambonee
NPEANOYTUTENIbHYIO CTAHIAPTHYIO JIEKAPCTBEHHYIO (OPMY Uil MepOPaTbHOTO MIPUMEHEHHS, U B
5TOM Clly4ae, OYEBHIHO, MUCIIOIB3YIOTCS TBEpAbIe papMarieBTudeckie Hocutenu. [1pu xenanun
TabJIETKN MOTYT OBITh TOKPBITHl CTAHAAPTHBIMHI BOAHBIMH WJIM HEBOIAHBIMH criocobamu. Takue
KOMIIO3UIIMM M TIpernapaThl JOJDKHBI cojepkaTb Mo MeHbliell Mepe 0,1% akTuBHOrO
coenuHeHus. IIponieHTHOE comepikaHue aKTUBHOIO COCOMHEHHUS B 3THX KOMITO3HLIMSX MOXKET,
KOHEYHO, BapbHPOBATHCS U OOBIUHO MOXKET COCTABIATH OT OKOJIO 2 10 okoso 60% OT macchl
enuHUIBl 103bl. KOMMYecTBO aKTUBHOIO COEAMHEHHUS B TAKHX TEPANEBTUYECKU MOJIE3HBIX
KOMITO3ULIMSIX TAaKOBO, YTO OyzaeTr mosyueHa 3G pexTHBHAsA 103a. AKTUBHBIE COETUHEHHUS MOYKHO
TaKXK€ BBOAUTH UHTPAHA3AJIbHO, HAIIPUMED, B BUJIE )KUAKUX KaIleJb WU CIIPes.

TaOnerku, MUIOIM, KanCyjbl M T.II. MOTYT TaKXK€ COAEPIKATh CBA3YIOINEE, TAaKOe Kak
TparakaHTOBas KaMmelb, AapaBUIiCKas Kamenb, KYyKYPY3HbI Kpaxmajl WM KeJIaTHH,
HAIOJTHUTEIH, TaKhe KaK JUKaNbLui(ochaT, pa3pbIXIUTeNb, TAKOW KaK KyKYPY3HbIH Kpaxmall,
KapTo(enbHbIH KpaxMaJl, ajJbTMHOBasi KHCJIOTA, CMa3bIBAIOIIee BEIECTBO, TaKOe KaK CTeapaT
MarHusi, ¥ TOJACJIACTUTENb, TAKOW KaK caxaposa, JakTo3a WM caxapuH. Korna nekapcTBeHHAs
¢dopma mpencraBiseT CcoOOW KamcCyjdy, OHa MOXKET COAep)KaTh, MOMHUMO MAaTepHaJIOB
BBILIEYKA3aHHOTO THIA, JKUAKUI HOCHTEJb, TAKOH KaK YKMPHOE MACJIO

PaznuuHble npyrue MaTepuasibl MOTYT MPUCYTCTBOBATh B KAYECTBE MOKPBITHHA HIIH IS
u3MeHeHus1 ¢usndeckoil Gopmsl mo3upoBaHHON ¢opmbl. Hampumep, TabneTku MOryT OBITH
MOKPBITHI IIEJUIAKOM, CaxapoM WM TeM H apyruM. CHpOIN MM 3JUKCHP MOTYT COJAEPKaTh,
NIOMHUMO aKTHUBHOIO HWHIPENUEHTa, Caxapo3y B Ka4yeCTBE IMONCIACTUTENS, METWI- U
npornuinapadeHpl B KAUeCTBE KOHCEPBAHTOB, KPACHTENb M apOMATH3aTOP, TAKOH KaK BUIITHEBbIH
WJIU areJIbCUHOBBIN apOMaTH3aTop.

Coemunenust popmynsl (I) MOKHO Takke BBOIHTH MapeHTEpalbHO. PacTBOphl WM
CYCIEH3MH 3TUX AKTUBHBIX COEAMHEHUI MOTYT ObITh IPUTOTOBJIEHBI B BOJE, COOTBETCTBYIOIIINM
obpazom CMELIaHHOM c MOBEPXHOCTHO-aKTUBHBIM BEIIECTBOM,  TakKUM  Kak

TUIPOKCHUITPOITMIILEIUTI0JI03a. Jlucrnepcun Tak:ke MOTYT OBbITh IPUTOTOBJIEHBI B TIIMLIEPUHE,
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KUIKAX TOJUSTUICHTJIMKONSAX U MX CMecsX B Maciax. IIpu OOBIYHBIX YCIOBHSIX XpaHEHUS H
NPUMEHEHUsT 3TH TpemapaTsl COAEP)KaT KOHCEPBAHT JUId  MNPENOTBPALIEHUS POCTa
MHKPOOPTaHU3MOB

dapmaneBTHuecKkre GOpPMbI, IPUTOAHBIE I MHBEKLUHN, BKIIOYAIOT CTEPUIIbHBIE BOAHbIE
pacTBOpPBl WM IUCIEPCUU U CTEPUJIbHBIE TOPOIIKHM JUI HEMEIJIEHHOTO IPUTOTOBJICHUS
CTEPUJIbHBIX PACTBOPOB WJIM AMCHEpCHi Ui uHbekuuil. Bo Becex ciydasx ¢opma nomkHa ObITh
CTePHJIHOW U JKUAKOW A0 TaKOW CTETeHH, YTOOBI €€ MOXKHO ObUIO JIETKO HaOWUPATh IIMPHULIEM.
OH noKeH ObITh CTAOMJIBHBIM B YCIIOBHUSIX MIPOU3BONCTBA U XPAHEHUS U TOJDKEH OBbITh 3aIIHIICH
OT 3arpsI3HSAIOLIETO NEHCTBUS MUKPOOPTaHM3MOB, TAKUX Kak Oakrepuu u rpuObl. Hocurenem
MOXeT OBbITb PACTBOPHTEINb HIIM AUCIIEPCUOHHAS CPeNa, COoAepIKalas, HanpuMep, BOAY, 3TAHOJ,
nojguon (Hanpumep, TIULEPUH, NPONIIEHIJMKOIb M JKUIKUHA MOJMATHIICHTJHKONb), HX
MOJXOSIINE CMECH M PACTUTENIbHBIC Macia.

Jns  obecrieueHus] MIIEKOMMTAIOINErO, OCOOEHHO denoBeka, 3(dexTuBHON 1030t
COCUHEHHs M0 HACTOSIIEMY H300PETEHUI0 MOXKET OBbITh WCIOJBb30BaH JIFOOOH MOAXOSIIHIA
croco0 BBeneHws. Hampumep, MOKHO NPHUMEHSTb NEPOPANbHBIA, PEKTAIbHBIA, MECTHBIMH,
NapeHTePaNbHbIN, IJIa3HOH, JerOYHbIN, Ha3albHbIA U T.N. JlekapcTBeHHBbIE (HOPMBI BKIFOYAIOT
TabNEeTKH, MACTUJIKH, AUCIEPCUH, CYCIEH3UH, PACTBOPBI, KAaICyJbl, KPEMBbI, Ma3u, a3po30Ju U
T.11. IIpeanoururensHo coenunenus: popmynsl (I) BBOIAT mepopanbHO.

D¢ ¢dexTuBHAsA 1032 HCMONB3YEMOTrO aKTHBHOI'O MHIPEAMEHTAa MOXKET BapbUPOBATBHCS B
3aBHCHMOCTH OT KOHKPETHOT'O MCIIOJIB3YEMOr0 COEIMHEHMs, CIoco0a BBENEHMsI, COCTOSHUS,
MOJIBEPraeMoro JICYEHUIO, U TSHKECTH COCTOSHUS, TMOAJIEXKAIIEro JIeueHuto. Takasi 1032 MOKeT
OBITB JIETKO OnpereNeHa CIeUualiCTOM B JAHHOH 001acTH TEXHUKH.

Ucxonnble marepuaibl JUIsi CHHTE3a MPENNOYTHTEIbHBIX BAPUAHTOB OCYILIECTBIICHHS
HACTOSIILETO H300PeTEeHHsT MOTYT OBITh MPUOOPETEHBI U3 KOMMEPYECKH TOCTYIHBIX UCTOYHUKOB,
Takux Kak Array, Sigma Aldrich, Acros, Fisher, Fluka, ABCR, wini MOryT OBITh CHHTE3UPOBAHBI
CTHELMAIMCTOM B JAHHOW OOJIACTH € MCIIOJIb30BAHIEM U3BECTHBIX CIIOCOOOB.

B ofmeM, 11 TONy4YeHUS COENWHEHHWH COTJIACHO HACTOSIIEMY H300pEeTEeHUIO
NPUMEHHMO HECKOJIBKO CITOcOOOB. B HEKOTOPBIX Cllydasix MOKHO KOMOWHHMPOBATH Pa3JINYHbIC
crpareru. MOXXHO HCIIOJIb30BaTh IOCHENOBATEIbHBIE MM CXOASIIUEcs: MyTH. lIpumepsl

CHUHTECTHYCCKHUX HYTCI‘/'I OINHUCAaHbI HUXKE.

IIpumepsl
| XHUMHYEeCKHH CHHTE3

9KCHeDI/IMeHTaJ'IbeIe METOAHNKH:

HCHOJ’Ib3yI-OTC$[ CICAYIOIUE COKPALICHUA U aKPOHUMBI!
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aq BOJIHBIN

ACN aueroHutpun

AgSO;CF3;  tpudropmerancyiabponar cepedpa
Conesotii pactBop  HaceieHHbIH pactBop NaCl B Boge
Bn OeH3u

BnONH, HCl O-6eH3unruapokcuiaMiHa ruAPOXIOPUL

Boc mpem- Oy TOKCUKapOOHHMIT
Boc,0 nu-mpem-oymui quKapOOHaT
‘BuOK mpem -OyTOKCU KaJIHst

CDCls IeHTeprupOBaHHBIN XJIOPOhOpM
DCM IUXJIOP3TaH

DMSO TUMETHIICY Tb()OKCH]T

DMSO-ds IeNTeprUpPOBAHHBIA JUMETHIICYIb(OKCHUA

DIAD TUU30IIPOITIIT A30JUKapOOKCHIIAT
DIPEA IUU30IPONUISTHIAMUH
DMF nuMeTIIhopMaMua

DMAP N, N-numerunnupuanH-4-aMuH

EST” PEXKUM MOJIOKUTEIBHON HOHU3ALNUN
EST PEXKUM OTPULIATENIBHON MOHU3ALUN
EtOAc STHUJIALIETAT

EtOH 3TaHOJ

Et,O JIUSTUJIOBBIN IPOCTOMH 3Hp

H,SO4 CepHasi KUCIIOTa

HATU 1-[ ouc(numerunamuno)merununer]-1H-[1,2,3|tpuazono[4,5-b Jnupunun-1-ust 3-

okcup rexcadropdocdar

HCI COJIsIHAst KUCJIOTa

HPLC BBICOKO3((hEKTHUBHAS JKUAKOCTHAsI XpoMaTorpadus
q 4ac (Jacel)

IPA WU30MPONUIOBBINA CIUPT

Josiphos SL-J009-1 {(R)-1-[(Sp)-2-

(muuknorexkcundocduno)epouenun |3runau-mpem-oymundocous } [2-(2'-amuno-1,1"
oudennn)|namaausa(Il) merancynbdonar

KHCO; OukapOoHaT Kanus

KF ¢bropun Kamus

LiOH TUAPOKCUT JIUTUS



Mel
MeNHNH,
MeOH
MgSO,
MUH
MsCl
MsOH
MUT

N;
NaySOq4
NaHCO;
NH,Cl
NMM
AMP
Pd,(dba);
TperL.
POCl;
PPh;s

KOMHAaTHOM TeMIIepaTypbl

RT
satd

Selectfluor

nuterpadpTopbopar

T3P
THF
TFA
TMSOI
XPhos
ZnBr,
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MYJIBTHILIET

HoaMeTaH

METUITUAPAZUH

METaHOJI

CyJbdaT MarHus

MHHYTBI

ME3HIIXJIOPUJT
METaHCYJIb(OHOBAsT KHCIIOTA
MUJUTHIIATP (MHJUTHJTUTPBI)
atMoc(epa azora

cynbdar HaTpus

OukapOOHAT HaTpUs

XJIOpUZ aMMOHHS
4-meTrunmoponH

SnepHblil MATHUTHBIN PE30OHAHC
Tpuc(aubeH3MIMaeHAeTOH ) nunajuiaauii (0)
npenapaTuBHast

(b ocdopHBI TPUXIOPHUT
Tpudenundochun

KOMHAaTHas TeMIepaTypa
BpeMsl yIepKUBAHUs
HaCBIIEHHbIN

1-(xnopmetun)-4-¢rop- 1,4-nuazadunmkiol2.2.2|okran- 1,4-quus

aHruapua nponaHGpocHoHOBOM KHCIOTHI

TeTparuapodypan

2,2,2-TpuTOPYKCYCHAsI KUCIIOTA

TPUMETWICYIb(POKCOHNH HOMUA
munukiorekcwn|2',4',6'-rpuc(nponan-2-un)[ 1,1'-6udennn]-2-un]pochan

TUOPOMUJT INHKA

Anamutnyeckue ycaosuss LCMS caenyrommue:
Cucrema 1 (S1): CHOCOB KUCJIOTHOTI'O 1PC (MS18 u MS19)
Ananmutnueckyro (MET/CR/1410) BOXXX-MC nposonunu Ha cucreme Shimadzu LCMS

¢ ucnonb3oBanueM kojoHku Kinetex Core shell C18 (2.1 mm x 50 mm, 5 mMxMm, Temneparypa: 40
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°C) u rpaguenrta 5-100% B. (A = 0,1% mypaspunoii kucnorsl B HO, B = 0,1% mypasbuHOI
kuciaotel B ACN) B Teuenue 1,2 mun, 3atem 100% B B Teuenue 0,1 muH. 3aTeM npumeHsH
BTOpoil rpagueHt 100-5% B B Teuenue 0,01 mMuH ¢ 00BEeMOM BIIpBICKA 3 MKJI IIPU CKOPOCTU
noroka 1,2 mi/mMuH. Y ®-CriekTpel perucTpupoBaiy npu 215 HM ¢ HCIIONB30BAHUEM MATPUUHOTO
nerektopa ¢oroaronos SPD-M20A, nuanason cnektpa: 200-400 HM. Macc-CieKTpbl MOy YeHbI
¢ ucnojb3oBaHueM aerekropa 2010EV. [lanHble Obun OOBEAMHEHBI M 3apErUCTPHPOBAHBI C

ucnojbp3oBanueM Shimadzu LCMS-Solutions u nporpamMmmuoro obecrneuenus PsiPort.

Cucrema 2 (S2): CIIOCOB KHCJIOTHOI'O IPC (MSQ1, MSQ2 u MSQ4)

Anamutnueckyro  (MET/uPLC/1704) uB3XX-MC npoomgunn Ha cucreme Waters
Acquity uPLC ¢ ucrions3oBannem komnonkn Waters UPLC® BEH™ C18 (2.1 mm x 50 mm, 1,7
MKM, Temriepatypa 40 °C) u rpaguenra 5- 100% B (A = 0,1% mypasbunoii kucnors! B H,O : B
= 0,1% mypaBbunoii kucnotel B ACN) B Teuenue 1,1 mun, 3arem 100% B B Teuenne 0,25 muH.
3ateM npuMeHsu BTopoi rpaaueHt 100-5% B B Teuenue 0,05 MUH U BbIIEPKUBAIM B TEUEHHUE
0,1 mumH ¢ obvemoMm Bmpbicka | Mkx mpu ckopoctd mnoroka 0,9 mia/muH. Y@P-criekTpsl
peructpupoasiu mipu 215 uM Ha KIIK Waters Acquity ¢ nuanmazoHom criektpa 200-400 HM.
Macc-ciektppl  Obutd  TIONTyueHbl ¢ ucnosnb3oBanueMm Waters QDa.  [lanable  ObuiH
MHTErPUPOBAHbI U 3aPETHCTPUPOBAHBI C MCIOJIb30BAHUEM IPOrpaMMHOro obecnedenus: Waters

MassLynx u OpenLynx.

Cucrema 3 (S3): ClIOCOB OCHOBHOI'O IPC (MS16):

Anamutnueckyro (MET/CR/1602) uB2XXX-MC npooaunu Ha cucreme Waters Acquity
uPLC ¢ ucnons3osanuem kononku Waters UPLC® BEH™ C18 (2.1 mm x 30 MM, 1,7 MKM,
temneparypa 40 °C) u rpaguenta 5—100 % B (A: 2 MM GukapOoHaTa aMMoHUs, 320y epeHHbIH
no pH 10, B: ACN) B teuenue 0,75 muH, 3atem 100 % B B Teuenne 0,1 MuH. 3aTeM npUMEHSITH
BTOpOo# rpagueHt 100-5% B B Teuenue 0,05 MuH u BeiAep:kuBaiy B TeueHue 0,1 MuH ¢ oObeMoM
BIpbICKAa 1 MKJI pU CKOpOCTH MOTOKA | Mi/MuH. Y @-CHeKTpBI perucTpupoBaiy npu 215 HM Ha
KIIK Waters Acquity ¢ auama3onom crekrpa 200-400 HM. Macc-CrieKTpbl OBUTH MOJYYEHbI C
ucrionb3oBanneM Waters Quattro Premier XE. JlanHble ObUITM HMHTETPUPOBAHBI U
3aperrCTPUPOBAHBI C HCIONB30BAaHUEM MporpaMMHOro obecrmeueHust Waters MassLynx wu

OpenLynx.

Cucrema 4 (S4): KHCJIOTHBIA ®UHAJIBHBIA CITIOCOB (MSQ1 1 MSQ2):
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Anamutnueckyro (MET/uPLC/AB101) uB2XKX-MC mnposonunu Ha cucreme Waters
Acquity uPLC ¢ ucnions3oBanuem kosonku Phenomenex Kinetex-XB C18 (2.1 mm x 100 mwm,
1,7 mxM, temnepatypa: 40 °C) u rpaguenra 5-100 % B (A = 0,1% MypaBbUHON KHCIIOTHI B
H,0, B = 0,1% mypasbunoii kuciotrsl B ACN) B reuenue 5,3 mus, 3arem 100% B B Teuenue 0,5
MHH. 3aTeM NpuMeHsan BTopod rpaaueHt 100-5% B B teuenue 0,02 MUH U BbIIEp)KUBAIU B
TeueHue 1,18 muH ¢ oObeMoOM Brpbicka 1 MKJI mpu ckopoctu noToka 0,6 mu/MuH. Y®-criekTpsI
peructpupoBaiu npu 215 HM ¢ ucnosnp3oBanueM aerekropa Waters Acquity PDA B auamnaszone
cnektpa: 200-400 HM. Macc-criekTpsl nmojydaiu ¢ ucnosib3oBanueM Waters SQD (MSQ1) wwm
Waters Acquity QDA (MSQ?2). JlanHble OBLTH HMHTErPHPOBAHBI U 3aPETHCTPHUPOBAHBI C
UCTIOJIb30BaHHEM IporpaMMHoro obecneuenust Waters MassLynx u OpenLynx.

Cucrema 5 (S5): KHCJIOTHBIA ®UHAJIBHBII CIIOCOB (MS18, MS19)

Anamutnueckyro (MET/CR/1416) BOXX-MC nposomwnmu Ha Shimadzu LCMS ¢
ucriosnb3oBanreM kojoHkn Waters Atlantis dC18 (2.1 mm x 100 mm, 3 MkM, Temmnepatypa: 40
°C) u rpanuenrta 5—-100% B (A = 0,1% wmypasbpunoii kucnorsl B HO, B = 0,1% mypaBbrHOI
kuciaotel B ACN) B Teuenue 5 muH, 3atrem 100% B B Teuenuwe 0,4 muH. 3aTeM NPUMEHSUIH
Bropoi rpagueHT 100-5% B B Teuenne 0,02 MuH u BblaepxkuBajgu B TeueHue 1,58 MuH c
00BEMOM BIIPBICKA 3 MKJI ITPH CKOPOCTH NoToKa 0,6 Mit/MuH. Y D-CHIEKTPbI pErUCTPUPOBAIIN TIPU
215 HM C HCHOJB30BAHHMEM MATpPUUHOro QoroxuonHoro aerekropa SPD-M20A, nuama3on
crnekrpa: 200-400 HM . Macc-criekTpbl MOJIy4YeHbl C UCHonb3oBaHueM aerekropa 2010EV.
JlanHble ObUTH OOBEAMHEHbI W 3apEerHCTPUPOBAHBI C HCHojb3oBaHMeM Shimadzu LCMS-

Solutions u nmporpammuoro obecneuenus PsiPort.

Cucrema 6 (S6): OCHOBHBII ®UHAJBHBIN CIIOCOB (MS16)

Anamutnueckyro (MET/uHPLC/AB105) uPLC-MS mnposommmn Ha cucteme Waters
Acquity uPLC ¢ ucnonb3oBanuem kononkn Waters UPLC® BEH™ C18 (2.1 mm x 100 mm,
kononka 1,7 mkwm, temneparypa: 40 °C) u rpamuenra 5-100% (A = 2 MM OukapOonata
ammonus, 3a0ydepen 1o pH 10, B = ACN) B teuenue 5,3 muH, 3arem 100% B B Teuenue 0,5
MUH. 3aTeM npuMeHsiu Bropoll rpagueHT 100-5% B B Tedenue 0,02 MUH U BbIIEP>KUBAIU B
tedyeHue 1,18 muH ¢ 00BeMOM Bripbicka 1 MK U cKOpocThio moToka 0,6 Mi/MuH. Y @-CrieKTphl
perucTpupoBai pu 215 HM ¢ HCMIONB30BAaHIEM MaTPUIHOTO (POTOIUOAHOTO AeTekTopa Waters
Acquity. Criextpanbhblii nuana3zon: 200-400 HM. Macc-CrieKTphI MOTydalid ¢ UCTIOIb30BaHUEM
macc-nerekropa Waters Quattro Premier XE. [lanHble ObUTH MHTETPHUPOBAHBI U MPEACTABIIEHBI C

UCTIONIb30BaHUEM IporpaMMHoro odecrnieuernss Waters MassLynx u OpenLynx.

Cnoco0bl 0YHCTKH SIBJISIIOTCS CJIEAYIOLIHMH:
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Crnoco6 1: KHCJIOTHBIN PAHHU CITIOCOB

Ounctkn (P1) LC mpoogmnmu Ha cucreme Gilson LC ¢ ucmonb30BaHUEM KOJIOHKH
Waters Sunfire C18 (30 mm x 100 My, 10 MxM, Temneparypa: kt) u rpaguenta 10-95 % B (A =
0,1 % wmypasbunoii kucnotsl B H,O, B = 0,1% mypasbunoii kucinotel B ACN) B Teuenue 14,44
MmuH, 3aTteM 95% B B Teuenue 2,11 muH. 3arem npumensuiu Bropoi rpagueHt 95-10% B B
teueHne 0,2 MuH ¢ 00beMoM Brpbicka 1500 Mk ipu ckopocTH notoka 40 Mir/MuH. Y @-CriekTpsI

peructpupoBau npu 215 HM ¢ UCHOJB30BaHUEM JieTekTopa I mincoHa.

Cnioco6 2: KHCJIOTHBIN CTAHJIAPTHBIN METO/T

Ounctku (P2) LC mpoomunu Ha cucreme Gilson LC ¢ ucnonp3oBaHUEM KOJOHKHU
Waters Sunfire C18 (30 mm x 10 mm, 10 MxM, Temniepatypa: k1) u rpaguenta 30-95% B (A =
0,1% mypaBpuHOH kHcHOTH B Boae, B = 0,1% mypaBbunoii kucnorsl B ACN) B Teuenne 11,00
MuH, 3ateM 95% B B Teuenue 2,10 muH. 3aTem npumensuin BTOpod rpanueHt 95-30% B B
tedenue 0,2 MuH ¢ 00beMoM Bripbicka 1500 Mk pu ckopocTH notoka 40 mi/muH. Y @-CrieKTpsl

perucTpupoBasy npu 215 HM ¢ UCNIONB30BaHUEM eTekTopa I mincoHa.

Cnoco6 3: OCHOBHOI PAHHIH CIIOCOB

Ounctku (P3) LC mposogmnu Ha cucreme Gilson LC ¢ ucronb30oBaHHEeM KOJIOHKH
Waters X-Bridge C18 (30 mm x 100 mm, 10 MxM, Temneparypa: kt) u rpaguenta 10-95% B (A
= 0,2% NH,OH B H,;0, B = 0,2% NH4OH B ACN) B Teuenue 14,44 mun, 3atem 95% B B
tedeHne 2,11 muH. 3atemM npumeHsu BTOopod rpagueHT 95-10% B B Teuenme 0,2 mMuH ¢
oobemoM Brpbicka 1500 Mk mpu ckopoctu motoka 40 mMi/MuH. Y @-CrieKTpbl perucTpupOBaIU

npu 215 HM ¢ ucnonp3zoBaHueM aerekropa ['uncona.

Crnioco6 4: OCHOBHOM CTAHJAAPTHBIN CITIOCOB

Ounctku (P4) LC mpoeommnmu Ha cucteme Gilson LC ¢ ucmonb30BaHUEM KOJIOHKH
Waters X-Bridge C18 (30 mm x 10 mm, 10 MxM, Temniepatypa: KT) u rpanuenta 30-95% B (A =
0,2% NH,OH B Bone, B = 0,2% NH,OH B ACN) B Teuernne 11,00 mun, 3atem 95% B B TeueHnue
2,10 muH. 3areM npuMeHsun BTOpoH rpamueHt 95-30% B B teuenme 0,21 muH. ¢ 0ObeMOM
BBOza 1500 MK mpu ckopoctu noroka 40 Mi/muH. Y @-cniekTpbl peructpupoBanu npu 215 HM ¢

HUCIIOJIB30OBAHUEM ACTCKTOPA T'uncona.

Cnoco0bl XHPAJIBHOIO pa3aeieHHs :
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Ycaosusa AMP

Ecnu ne ykaszano unoe, cnektpsl 1 H JIMP peructpuposanu npu 500 MI'n unu 400 MI'n
mbo Ha cniektpometpe Bruker Avance III HD 500 MI'n, nu6o Ha cniektpomerpe Bruker Avance
I HD 400 MI'1i, coOTBeTCTBEHHO. XMMUYECKHUE CABHUTH, O, YKa3aHbl B HACTSIX HA MUJUIUOH
(ppm) ¥ OTHOCSTCS] K MUKY OCTATOYHOrO pactBoputess. s 0003HaueHHsI KpaTHOCTH M 001Iero
Ha3HAYEHMs UCIIOJIb3YIOTCS Clenyromue cokpaiuenus: s (cunrner), d (aybner), t (Tpumier), q
(xBaprer), dd (nybner ny6neron), ddd (nyOner nybneros nybneros), dt (nyOsaer TpurikTos), dq
(nyOner xBapreroB), hep (renrer), m (myabrumier), pent (neurer), td (Tpurer ayrmieros), qd
(xBapTer aymuieToB), app. (kaxymuiicst) u br. (uupokuii). KonctaHThl cBsA3bIBaHMS J yKa3aHbI C
TOYHOCTHIO 710 0,1 I'm.

OO0wmmii cunTe3

Bce coenmrennst ObUTH CUHTE3UPOBAHBI C YHCTOTOH >95%, eciii He yKa3aHO HHOE.

Cxema nytn 1

(0] 0
F o OKCAMIXIOPHA | o
\)J\OH S \)J\CI
0°C-rt.
Cl Cratus a Cl

ITpomexxyTouHOE COCAUHEHHE 1

IIpome:xyTouHoe coenuHeHue 1: 2-(4-xa0p-3-propPpeHorcn)aueTns XJa0pua

F o\)LCI
J

ITpomexxyTounoe coeauHeHue 1

K pactBopy 2-(4-xnop-3-propdeHokcu)ykcycHoit kucnorsl (5.16 r, 22.7 mmons) B DCM
(45 mu) mpu 0 °C pobasnsimm okcammnauxiopun (10 mu, 0.115 mone), a 3atem DMF (81 mxu,
1.11 mMMonBp) W CMeCh NepeMelIMBAJd NPU KOMHATHOH TeMIlepatype B TedeHue 17 4.
PeakunoHHyI0 CMeCh KOHLEHTPUPOBAIHN 100 6AKYYMOM C TIOJYYCHHUEM YKa3aHHOTO B HA3BAHWUU
coenunenust (90% uucrora, 5.30 1, 21.4 MMmomb, 94% BbIXON) B BU/I€ Macja OPAH)KEBOTO LIBETA,
'H AAMP (400 MI'y, CDCl3) § 7.31 (t, J = 8.6 Ty, 1H), 6.75 (dt, J = 10.2, 2.9 T’y , 1H), 6.66
(ddd,J=8.9,29,1.2Tu, 1H), 4.96 (s, 2H).

Cxema nyTn 2
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o [IpomaroBas KHCIOTA

Cramus a
NaBH,, H,SO,
Cramua ¢ | EtOAc, -20 °C - r.t.
3aTeM mIaBeneBas KUCIOTA
MeOH, 45 °C
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IIpomexyTouHHOE COCTUHEHUE 2
Crangus 2.a: 3THI (2R)-5-[(0en3unoxcu)umuno|-2-{[(mpem-

Oymoxcu)kapOooHNJI|AMHHO}-6-XJIOPreKcaHoaT

A~
o

>y

DMSO (75 mn) nobasnsmu k pactsopy TMSOI (12.89 r, 58.3 mmons) u ‘BuOK (6.27 r,
55.9 mmonb) B 6e3soproM THF (60 mur) 1 cMechk nepemMenBaiy Npyu KOMHATHON TEMITEpaType B
TeueHue 1 4. PeakiinoHHy0 cMech oxjaxaanu 1o -12 °C u pacteop atun Boc-D-IIpornyramara
(12.5 1, 48.6 mmoup) B 6e3BomHoM THF (38 mur) noGaBnsiiy v mepeMeInnBaiy Npu KOMHATHOM
Temreparype B TeueHHe 16 4. PeakMOHHYIO CMecCh pa30aBlisiM HACBIIEHHBIM BOJIHBIM
pacrBopom NH,Cl (80 mut), HO (15 mi) u EtOAc (200 mi1), u OpraHUYecKHid CJIOW OTIAEISLIH,
NPOMBIBAJIM COJIEBBIM PACTBOPOM, M KOHLEHTPHPOBAIU 10O 6aKkyymom no okoso 100 wmu
Pacteop BnONH, HCl (8.14 1, 51.0 mmons) B EtOAc (62 ™), nobaBimsuii u cMech
NepeMeluBaId C BO3BPAaTOM (hJierMbl B TeYeHHE 2 4. PEakIMOHHYI CMeCh OXJIXIAIH IO
KOMHAaTHON Temriepatypsbl, npombiBanud H;O u coneBbIM pacTBOPOM, M OpPraHMYCKUN CIIOM
KOHLIEHTPUPOBAIH 100 6AKYYMOM C TIOJYY€HHEM YKa3aHHOTO B Ha3BaHMM coenuHeHus (85%
gyucroTa, 19.5 r, 40.1 mmonb, 83% BbIXOH) B BHUIE OSCIIBETHOrO Macha, 'H amp (400 MTI'1g
CDCl3) 6 7.16 — 7.33 (m, 5H), 5.01 — 5.06 (m, 2H), 3.95 — 4.30 (m, 5H), 2.32 — 2.50 (m, 2H),
198 —2.13 (m, 1H), 1.75 - 1.92 (m, 1H),1.30 — 1.40 (m, 9H), 1.12 — 1.24 (m, 3H).

Cragus 2.b: 3tua (2R)-5-[(0eH3U10KCH)MMUHO |MUNIePUAHH-2-KAPOOKCHIAT
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K pactBopy stun (2R)-5-[(6ensnnokcu)umuno]-2-{[(mpem-6ymoxcu)kapOOHUI |aMHHO } -
6-xnoprekcanoarta (85% umncrora, 19.5 r, 40.1 mmone) B EtOAc (157 M) nobasnsiin MsOH (7.8
i, 0.12 monp) u cmech nepememnBanu npu 42 °C B teuenue 2 4. IlomyueHHyIO CcMmech
nobasnsn k pactBopy KHCOs3 (20.1 1, 0.201 monb) B H,O (100 M) 1 nepemeruBanu npu 52
°C B TeueHne 2 Y. PeakIMOHHYI0 CMECh OXJAXKAAIH JO0 KOMHATHOW TeMIepaTypbl M
OpPTaHUYECKUH CJIOH OTHENSUIH, MPOMBIBAIM COJEBBIM pPACTBOPOM, cymmmin Hany NapSOs, u
KOHLIEHTPUPOBAIH 100 6AKYYMOM C TIOJYYEHHEM YKa3aHHOTO B Ha3BaHMM coenuHeHus (85%
gucrota, 13.0 T, 40.0 MMOJIb) B KOJIMYECTBEHHOM BBIXONE€ B BHJIE€ MAacjia TEMHO-OPaH}KEBOTO
usera, 'H AMP (400 MI't, CDCls) & 7.20 — 7.34 (m, 5H), 4.99 (d, /= 4.8 Ty, 2H), 4.13 (q, /=
7.1 Tu, 2H), 3.45 —3.56 (m, 1H), 3.25 (dd,J= 149,98 I'u, 1H), 3.08 (dt,/= 145,43 ',
1H), 2.01 —2.32 (m, 3H), 1.55-1.80 (m, 1H), 1.21 (t, J=7.1T'11, 3H).

Cramua 2.c: i (2R,55)-5-[(0en3smiiokcn)aMuHO |[munepuauH-2-KapooKCcHIAT

HIABEJIeBOH KHCJIOTHI

H O
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R O
o_ ¥ o
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o

ITponanosyto kucnoty (23 mi, 0.240 monp) nobassiin k cycnensuu NaBH, (3.03 1, 80.0
mMmoJb) B EtOAc (95 mir) u cMech mepeMemBaiyd Mpu KOMHATHOM TeMmepaTrype B TedeHue |
4. [Tony4yeHHy0 cMech 10OaBIIsLTU K pacTBOpPY 3TUI (2R)-5-[ (OEH3MIOKCH)UMHHO |TUTIEpUANH-2-
kapOokcmnar (85% uncrora, 13.0 r, 40.0 mmonb) B EtOAc (95 mu) u H,SO4 (11 mut, 0.20 monb)
npu -20 °C u mepemelnnBanu MpU KOMHATHOM Temriepatype B TedeHue 60 4. PeaklMOHHYIO
cmech pazbasmsuin H,O (75 wmi) w  HelTpanm3oBbiBaM BOXHBIM pactBopoM NH,OH.
OpraHuyckuii CJIOM OTHENSIN, TPOMBIBAINA COJIEBBIM pPAacTBOPOM, cymmin Hax NaxSQOs, u
KOHLIEHTPUPOBAIU 100 6aKyymom 10 obbema ~75 mi. Pacteop Harpesanu no 45 °C, u MeOH
(30 mu), a 3arem pactBop ImaseneBodl kuciaoTel (3.60 r, 40.0 mmons) B MeOH (15 wmn)
nobasmsn. Cvech oxnaknanu 10 0 °C, ¥ monyueHHbIH OCalOK OTACISIH ymemM 6AaKYYMHOT
Gunempayuu, npomsisass MeOH:EtOH (1:4) u EtOAc ¢ mony4eHneM yka3aHHOTO B Ha3BaHWUU
coequnenwus (7.17 r, 19.1 mmons, 48% BbIXOX), 'H amp (500 MI' , DMSO-ds) & 7.25 — 7.42
(m, SH), 4.59 (s, 2H), 4.17 — 4.24 (m, 2H), 3.92 (dd, J=12.3,3.2 'y, 1H), 3.34 — 3.40 (m, 1H),
3.10(ddd,J=15.1,76,39T1u, 1H),2.64 (t,/J=11.5Tu, 1H), 2.13 (dt, /=102, 3.4 T'u, 1H),
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1.87 (dd, J=9.0, 3.8 Tu, 1H), 1.65 (qd, /= 13.2, 3.6 'y, 1H), 1.40 (qd, J=12.8, 3.9 T’y , 1H),
123 (t,J=7.1Tu, 3H), M/Z: 279, [M+H]", ESI", RT = 0.81 (S1).

IIpomexyTounoe coeguHenue 2 (cragus 2.d): 1-mpem-oymun 2-3tun (2R,5S5)-5-

[(0en3mokcu)amuuo|munepuaun-1,2-1ukapookcuaaT

N
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ITpoMexxyTOUHOE COCAUHECHHE 2

K pacTBopy STUJ (2R,55)-5-[(beH3unokcu)aMuHO [munepuIuH-2-KapOOKCHIaT
maBeseBoil KucaoTel (2.22 r, 6.03 mmonb) B 6e3BogHoM DCM (30 M) mpu 0 °C nobasisiin
Et;N (3.6 M, 25.8 mmonb), DMAP (76 mr, 0.622 mmons) u Boc,O (4.2 mn, 18.3 Mmonb) 1 cMech
nepeMelnBaIi IPU KOMHATHON Temrieparype B Teuerne 17 4. PeakunonHyoo cMmech pa3OaBisuiu
HachleHHbIM BoaHbIM pactBopoM NHyCl u DCM, u opraHuueckuil CclIoH OTAEINSUIH,
npomeiBaii H;O u coneBbiM pacTBopoM, cymuian Hag Na,SO;, U KOHIEHTPUPOBAIH #OO
saxyymom. OcaloK OUYUIIATU MOCpencTBoM xpomartorpadum Ha cuukarene (0-20% EtOAc B
rerTaHe) C TMOJYYeHHEeM YKa3aHHOTO B HasBaHuu coenuHeHus: (86% umcrora, 140 r, 3.18
MMOJTb, 53% BBIXOM) B BUIE OECIBETHOI'O Maca, 'H samp (500 MI'r, CDCls) & 7.40 — 7.26 (m,
5H), 5.51 — 5.41 (m, 1H), 4.92 — 4.80 (m, 1H), 4.79 — 4.62 (m, 2H), 4.19 (q, /= 7.0 T'u, 3H),
3.11 (d, J=454Tu, 2H), 1.96 (s, 2H), 1.73 — 1.60 (m, 1H), 1.55 — 1.49 (m, 1H), 1.46 (s, 9H),
127 (t,J=7.1Tu, 3H), M/Z: 379, [M+H]", ESI", RT = 1.09 (S2).

Cxema nytu 3

(o}
Boc O F@OJCI Boc O
boe B H, Pd/C N N N A~
A~ 2, 4 -0~ TIpomescyTouHOE Coeurenme 1 o] % O
® 0 ) F o\)l\ &
0oL W& EtOH, r.t. HZN\\“ Et,N, DCM, r.t. ™
B N H
H Cramus a Cragns b a
[IpomexxyTOUHOE COSIUHCHHE 2
P o Cramua ¢ LiOH, EtOH,
H,0, rt.
?oc o]
N.
7w OH

(o]
o Nl
H
Cl

IIpomexxyTouHOE COenuHCHHE 3
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Cragus 3.a: 1-mpem-oymun 2-3THa (2R,5S)-5-amunonunepuaux-1,2-
AUKAPOOKCHIIAT
Boc O
07
v
HNY

K pactBopy 1-mpem-6ymun 2-3tun  (2R,55)-5-[(6ensunokcu)amuno [nunepuaus-1,2-
mukapOokcwnata (93% wuncrora, 8.7 r, 21.3 mmonb, IIpomexyrouHoe coenuHeHHe 2) B
oe3sonnom EtOH (200 mu) B atmocdepe N, nobasssuiu Pd/C (10%, 2.28 r, 2.14 MMOJIb) U CMECH
nepememuBaiu B atmochepe H, nmpu koMHaTHOH TemmepaTtype B TeueHue 17 4. PeakunoHHyO
cMech (pHITBTPOBAIN Yepe3 CJIOH LenuTa U (PuiIbTpaT KOHLUEHTPUPOBAIU 100 8akyymom. Ocamok
ounmanyu ¢ npuMeHennem SCX-2 kaptpuaka, cHadana rnpoMbias MeOH u 3atem smroupys 3 M
NH; B MeOH c¢ nonydeHuem yka3aHHOTO B HasBaHuu coemuHenus (4.88 r, 17.0 mmons, 80%
BBIXOJN) B BUZE Macjia OJIeTHO-KENTOro LIBETa, 'H amp (400 MI' , CDCl3) 6 4.98 — 4.57 (m,
1H), 4.18 (q, J=7.1Tu, 2H), 3.87 — 3.64 (m, 1H), 3.35 — 2.99 (m, 2H), 2.14 — 1.92 (m, 2H),
1.64 —1.52 (m, 2H), 1.45 (s, 11H), 1.26 (t, /=7.1 T'y, 3H).

Cragus 3.b: 1-mpem-oymu. 2-3THa (2R,55)-5-]2-(4-xn10p-3-
¢propdenokcn)aneramugo| nunepuauH-1,2-gukapdoxcuaar
Boc O
o % 07N

K cmecu 1-mpem-oymun 2-3tun (2R, 55)-5-amuHonunepunus-1,2-nukapbokcunara (4.88
r, 17.0 mmonp) 1 EtsN (14 mu, 0.103 monb) B8 DCM (170 mu1) pu 0 °C nobaBisuid Mo Karisim
pactBop 2-(4-xnop-3-pTop-penokcn)anernn xiopuna (4.19 r, 18.8 mmons, IIpomexyrouHoe
coenunenue 1) 8 DCM (10 mut) u mepeMennBaiy Ipyu KOMHATHON TeMIlepaTtype B TeueHue 48 u.
Peakunonnyro cmech pasbaBmsmn DCM (250 M) ¥ mpOMBIBAIM HACBHIIEHHBIM BOJHBIM
pacteopom NaHCO; (2 x 100 mu) u coneBbiM pactBopoM (100 mu), cymmmnn Hax Na,SO4 u
KOHLIGHTPUPOBAIH 7100 6akyymom. (Ocamok OYHMINAIA IOCPENCTBOM Xpomarorpadguu Ha
cmmkaresne (0-50% EtOAc B renraHe) ¢ MONyYe€HHEM YKa3aHHOTO B HAa3BAaHUHM COEIUHEHHS
(7.14 r, 15.6 Mmonb, 91% Bbixon) B Buxe Gecusernoro macaa, 'H SIMP (400 MI' , CDCls) §
732 (t,J=8.6Tu, IH), 6.86 —6.72 (m, 2H), 6.69 — 6.63 (m, 1H), 4.98 — 4.66 (m, 1H), 4.45 (s,
2H), 429 — 4.13 (m, 3H), 4.09 — 3.87 (m, 1H), 3.33 —3.10 (m, 1H), 2.23 —2.02 (m, 1H), 2.00 —
1.71 (m, 2H), 1.56 (s, 1H), 1.44 (s, 9H), 1.28 (t, J = 7.2 T, 3H), M/Z: 459, 461 [M+H]", EST’,
RT =3.83 (S4).
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IIpome:xkyTounoe coeJHHeHHe 3 (ctagus 3.c): (2R,55)-1-|(mpem-
oymoxcu)kap0ooHui|-5-[2-(4-xaop-3-propdeHoxcn) aneramuao|nunepuanH-2-KapooOHOBas
KHCJI0TA

I|Boc o)
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F 0\)J\N\\“ S)
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Cl

ITpomesKyTOUHOE COeAUMHEHHE 3

LiOH (0.78 r, 31.1 mmonb) nobasmnsuin Kk pactBopy 1-mpem-6ymun 2->tun (2R,55)-5-[2-
(4-xmop-3-propdhenokcu)arneramuno [munepunu-1,2-nukapdbokcunara (7.1 r, 15.6 mMmonb) B
EtOH (80 mu) u H,O (20 mi) u cMech nepeMemuBaiy pu KOMHATHOH TEMIIepaType B TECUCHUE
3 4. PeakIMOHHYIO CMeCh KOHLIEHTPUPOBAIU 100 6akyymom, pactsopsuin B H,O (50 mi), u
skctparuposasiu DCM (2 x 100 mur). Bognsiii ¢iioii 3atem nmoakucisui 10 pH 2 ¢ mpuMeHeHneM
2 M Bogmnoro pactBopa HCl um skcrparupoBamu EtOAc (3 x 100 mim). OObenuHEHHBIE
OpPTaHUYECKHE SKCTPAKTHI MPOMBIBATIN COJIEBBIM pacTBopoM (100 mir), cymmnn Hax Oe3BOJHBIM
Na,SO4, W KOHLUEHTPUPOBAIU HOO 6AKYYMOM C TIONYyYEHHEM YKAa3aHHOrO B HAa3BaHHUU
coenuneHus (87% uucrora, 5.60 r, 11.3 MMounb, 73% BBIXOA) B BUE TBEPAOTO BEIECTBA OEIOT0
nsera, 'H IMP (400 MI'y, DMSO-ds) § 8.02 (d, J=7.3 ', 1H), 7.47 (t, J=8.9 T, 1H), 7.03
(dd,J=114,28Tu, 1H), 6.83 — 6.75 (m, 1H), 4.59 —4.54 (m, 2H), 3.93 (s, 1H), 3.73 (d, J =
542 Tu, 1H), 3.13 —2.94 (m, 1H), 2.06 — 1.87 (m, 2H), 1.61 (d, /=122 T'y, 1H), 1.56 — 1.43
(m, 1H), 1.37 (s, 10H), M/Z: 429, 431 [M+H]", ESI", RT = 0.91 mus (S1).

ITpomesxytrounoe coenunenue B Tadauue 1 CMHTE3MPOBANIM COTJIACHO OOINEMy MyTH 3

KaK IIOKa3aHO IJIsd HpOMe)RyTO‘lHOFO CO€ANHCHUSA 3 ¢ UCIOJb30BaHUEM COOTBETCTBYIOIIIUX

HCXOJHBIX BEIICCTB.

Taoauna 1
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He
HH
e
"H SIMP (500 MTI'u
, DMSO-ds) 6
12.86 (s, 1H), 8.03
(2S,5R)-1-
1-mpem- (d,J=73Tu, 1H),
[(mpem-
oymun 2- 747 (t,J=89 I,
bymoxcu)kap
ST M/Z: 375, | 1H), 7.03 (dd, J =
Gonmn|-5-|2-
Boc O (2S,5R)-3- 377 [M-| 114,28 I'u , 1H),
ne (4-xn0p-3- .
A o) LJ‘?I%; OH dropd amunormnep | byrwitH | 6.81(d,J=8.7 I,
R TOP(HESHOKC
F o A, P wie-12- | . ESI'. | 1H), 470 — 445
H H)aleTaMHuI0
ci mukapookeun | RT =091 | (m, 3H), 4.00 -
|muneprana-
5 ar cormacHo | (S2). 3.70 (m, 2H), 3.06
cragusm  3.b d J =329 It ,
kapOoHOBas
u3c 1H), 2.07 - 1.83
KHCJIOTA
(m, 2H), 173 -
1.42 (m, 2H), 1.37
(s, 9H).
Cxema nytH 4
j<|=
HO\/\
_ MsCI.DIPEA 07 F
HO —s )
_<> DCM r.t. {> TOJIYOI ;, 110 °C |= {>
Cranus a Cramus b FF
@ CI\/\O o
Crammic | pcM, EtOH, 0 °C - .

3aTCM (ji) TFA, DCM, r.t.

[IpomexyTOUHOE COSIUHCHHE 5

Cragus 4.a: (1-6eH3ruapu/iazeTHANH-3-1J1) MeTaHCYab(oHAT
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K pactBopy 1-(mudenunmermn)azernaun-3-ona (500 mr, 2.09 mmonb) B Oe3BOJHOM
DCM (5 mn) nobasmsuim MsCl (0.19 ma, 2.51 mmons), a 3atem DIPEA (0.55 mi, 3.13 MMmoib) u
CMECh MepeMEeLINBAIN MPU KOMHATHON TemriepaTtype B TedeHue 30 MuH. PeaklimOHHYIO cMech
pazbasmsuin HyO (20 mu), BomHyro ¢asy ormemsin u skcrparupoBain DCM (2 x 20 mu).
Oprannveckue ¢Gazbl OObEAMHSIH, TPOMBIBATIHN COJIEBBIM PACTBOPOM, CYIIMJIM C MPUMEHEHUEM
KapTpuka pasnenurens $pa3 U KOHLUEHTPUPOBAIN HOO 6AKYYMOM C TIONyYEHHEM YKa3aHHOTO B
Ha3BaHUH coexnuHeHus (738 mr, 2.05 mmonb, 98% BBIXON) B BUE TBEPAOIO BELIECTBA JKEJITOTO
usera, 'H SIMP (400 MI'w;, CDCls) § 7.44 — 7.39 (m, 4H), 7.33 — 7.27 (m, 4H), 7.24 — 7.19 (m,
2H), 5.18 = 5.09 (m, 1H), 4.52 — 4.44 (m, 1H), 3.80 — 3.68 (m, 2H), 3.35 — 3.20 (m, 2H), 2.99 (s,
3H). M/Z: 318 [M+H]", EST", RT = 0.66 (S2).

Cragus 4.b: 1-6ensruapui-3-[2-(tpudpropmeTokcH)3TOKCH|a3eTHAMH

<
7LH A

PactBop (1-Oensrumpuinazeruann-3-mwi) merancyiabonara (590 mr, 1.64 mMmons) u 2-
(TpudTopmerokcu )sTanoa (0.80 mi, 8.18 mmonb) B 6e3BogHOM Tosyosa (0.6 M) obayyanu mpu
110 °C B cocyne s MUKPOBOJIHOBOTO obOnydeHust B TedeHne 30 MuH. PeaklMOHHYIO CMeCh
pazbasisin EtOAc (10 min) u opranudeckuii cioii npombiBain H,O (10 Mi1) 1 HachIIEeHHBIM
BogHbIM pactBopoM NaHCOs; (10 wmm). Oprammuckuii cinoii  cymumm  Hag  MgSO,,
KOHLIEHTPUPOBAIH 100 6AKYYMOM, ¥ OYHILIAIN TIOCPEACTBOM XpoMaTorpadun Ha cunmkarene (5-
100% EtOAc B renTane) ¢ mosydyeHHEM YKa3aHHOrO B Ha3BaHuM coeamnHeHus (140 wmr, 0.319
MMoITb, 19% BBIXOM) B BHZE BSI3KOrO Macia opamxeBoro npera, M/Z: 352 [M+H]", ESI', RT =

0.70 (S2).

IIpome:xkyTounoe coeJHHeHHe 5 (cragus 4.c): 3-[2-

(TpU(TOPMETOKCH)ITOKCH]| a3 THAUH, THAPOXJI0PH]
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ITpoMeKyTOUHOE COCAMHECHHE 5

1-Xnopatun xnopdopmuar (0.038 mu, 0.351 mmonp) nobaBusimu kK pacTBopy 1-
Oensrunpui-3-[2-(tpudpropmerokcu)stokcu|azetruauHa (140 mr, 0.319 mmonb) B 0e3BOAHOM
DCM (2.5 min) pu 0° C u cMmech nepeMernnBajy Mpu KOMHATHOH TeMmreparype B TeueHue 1 u.
bessognbiii EtOH (2.5 mu) noGaBnsiin U MONYyYeHHYIO cMech mnepemermmBanu npu 45 °C B
tedeHrne 1 4. CMmech 3aTeM OXJIAKAAJU A0 KOMHATHOW TeMIepaTypbl U MEePEeMEIINBAIN BCIO
HOYb. Btopyro dacte 1-xiopstun xjopdopmuara (0.017 mn, 0.159 mmons) noGasnsan u
PEaKLMOHHYIO CMECh INEepeMELIMBAIu NPU KOMHATHOW TeMmmeparype B TedeHue 6 4. PactBop
YIAJSUTH HOO 6AKYYMOM W TIONYYEHHBIH ocaiok pacteopsui B 6e3sogaoM DCM (2.5 mi) u TFA
(0.24 ™, 3.19 mmonb) nobasisutn. Peakiuro mepeMernBaiy NpyU KOMHATHOH TeMIiepatype B
TE4YeHHUe 3 Y, a 3aTeM KOHLEHTPHPOBAIH 100 6AKYYMOM C TIOJYYEHHEM YKa3aHHOTO B HA3BaHWUU

coenunenust (270 mr, 0.183 mmonb, 57% BBIXOA) B BHIE Macia OpaH:KeBOro msera, M/Z: 186
[M+H]", EST", RT = 0.33 (S2).

Cxema nytu S

F F
HO/\/O O DIAD, PPh3 / MeNHNH2 o { F
THF, THR.0Cort DCM rt. / F
H,N—O
[IpomexyTOYHOE COCAUHCHHUE 6

Cranus S.a: 2-[2-(tpudropmeroxcu)dTokcul-2,3-quruapo-1H-uzounnoun-1,3-1uox

oN_OHo+F

K pactBopy 2-(TpudTopmerokcu)sTanona (350 wmr, 2.69 wmmonb), 2-ruapokcu-2,3-
aurunpo- 1 H-uzonnnon-1,3-nuona (461 wmr, 2.83 mmons) u PPh; (776 mr, 2.96 mmonb) B
6e3Bonnom THF (17.5 mn) mpu 0 °C, nobaBmsuiu DIAD (556 wmxn, 2.83 MMonb) U CMech
nepemMellrBaId MPH KOMHATHOW TeMIepaTrype B TedeHue 3 4. PeakuMOHHyHO CMecCh
KOHLIEHTPUPOBAIH 10O 6AKYYMOM W OCAIOK OYMINAIN IIOCPEACTBOM Xpomarorpadpum Ha
cunukaresne (10-100% EtOAc B renTane) ¢ mony4yeHHEM YKa3aHHOTO B Ha3BAHWUU COEIMHEHHS

(770 mr, 2.66 mmomb, 99% BBIXOA) B BHAE TBEPIOrO BEIIECTBA OEJIOro I[BETa, 'H aMmp (500
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M1, CDCl5) § 7.88 — 7.84 (m, 2H), 7.79 — 7.75 (m, 2H), 4.48 — 4.44 (m, 2H), 436 — 4.31 (m,
2H), M/Z: 276 [M+H]", EST', RT = 3.00 (S4).

IIpome:xyTouHoe coeMHeHHe 6 (craaus 5.b): O-]2-

(TpudTOPMETOKCH )3 THJI|THAPOKCHIAMHH
o—F
H2N—O/_/ ]
ITpomesxyTOUHOE COeAUHECHHE 6

K pactBopy 2-[2-(Tpudropmerokcu)saTokcu]-2,3-aguruapo-1H-uzonnnon-1,3-quona (770
mr, 2.66 mmonb) B DCM (15 mu) poGasmsmn MeNHNH, (122 wmr, 2.66 MMONIb) U CMeCh
nepemMelnrBald MPU KOMHATHOW Temmeparype B TedeHue 1 4. IlosmydeHHblll Ocaiok ynassiiu
nymem 6axkyymnotl gunsmpayuu 1 GuiabTpaT KOHUEHTpUpoBaIu noo eakyymom (35 °C, 700
Mbap) ¢ MoydYeHneM YKa3aHHOTO B Ha3BaHUU coenuHeHus (41% gucrora, 905 mr, 2.56 MMOJb,
96% BBIXOZ) B BUIE MAacia CBETJIO-xkentoro sera, 'H SIMP (400 MI'y , DMSO-ds) § 6.12 (s,
2H), 4.22 - 4.17 (m, 2H), 3.76 — 3.69 (m, 2H).

Cxema nyTH 6

)
O

G

AN—4 —
o]
2.¢TopuupHauH ,
Selectfluor 0
TMSCF,, KF,  F>¢' \@ °
CMech TPaHC-H30MEPOB AgSO,CF F E ?) H,, HCI, Pd/C F_ O
3~73 AN—4 >4
L . — i @ HCI

o]
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2-¢proprupunus (0.73 mi, 8.50 mmone) u TMS-CF3 (1.3 M, 8.50 Mmonb) nobaBisiim k
pactBopy rac-0ensun N-[(15%*35%)-3-runpoxkcunmknonenrui|kapbamara (1.00 r, 4.25 MMmorb),

AgSO;CF3 (2.19 1, 8.50 mmons), Selectfluor (2.26 1, 6.38 mmonb) u KF (0.74 r, 12.8 mmorb) B
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EtOAc (20 mi) mpu KOMHAaTHOM TemmepaTypel B arMocepe azora B Kojbe, 3aBEpHYTOH B
donpry, W cMmech IMepeMeIlnBajd IPU KOMHATHOW TeMmmeparype B TedeHue O IHEM.
Peakunonnyo cmech punbTpoBanu yepes cioil nenura u npombiBanu EtOAc (100 mi) nepen
KOHLIEHTPUPOBAHUEM 100 6AKYYMOM C TIOJyYEHHUEM Macja KOPUIHEBO-OPAHKEBOT'O LIBETA.

2-¢propriupuaus (0.73 mi, 8.50 mmone) u TMS-CF; (1.3 mi, 8.50 MmMonb) nobasnsiim K
pactBopy rac-6enzun N-[(15*3R*)-3-rugpokcunmknonentui|kapdamara (1.00 r, 4.25 mmons),
AgSO;CF; (2.19 1, 8.50 mmons), Selectfluor (2.26 1, 6.38 mmoinb) u KF (0.74 1, 12.8 mmosb) B
EtOAc (20 mu1) mpu KOMHATHOHW TemmepaTypel B arMmocepe azora B Kojibe, 3aBEpHYTOH B
donpry, W cMmech MepeMeIlMBajd TPU KOMHATHOW TeMmIeparype B TedeHHe O IHEW.
Peakunonnyro cmech pumbTpoBanu uepes cioil nenura u npombisanu EtOAc (100 mi) mepen
KOHLIEHTPUPOBAHUEM 100 8AKYYMOM C TIOJYYCHUEM Macja KOPUIHEBO-OPAHKEBOT'O IIBETA.

Heounmennsle BemecTBa U3 00eUX peakiuii o0bean N 1 ouninainy nocpenctsom FCC
Ha cmnukarene (0 — 100% EtOAc B remrtane) ¢ MOJyueHHEM YKa3aHHOTO B Ha3BaHUH
COEMHEHUs B BHJE CMECH ueThipex n3omepos (90% uuctora, 1.60 1, 4.75 MMmomb, 56% BbIXON)
B Buze GecuserHoro macia, 'H SIMP (500 MI'y , DMSO-ds) 6 743 (dd, J =182, 7.1 T'u, 1H),
739 -7.29 (m, 6H), 5.01 (s, 2H), 491 (tt, /=64, 3.4 Ty, 1H), 483 —4.76 (m, 1H), 4.05 —3.96
(m, 1H), 3.83 (h, /J=75Tu, 1H), 235 (dt, /=144, 74 T, 1H), 2.16 - 1.79 (m, 7H), 1.78 —
1.53 (m, 3H), 1.47 (ddt, J=13.0, 8.9, 6.5 T, 1H), M/Z: 304 [M+H]", ESI", RT = 0.97 (S2).

IIpomexyTounoe coequHenue 7 (ctaausi 6.b): 3-(TpudgropMeroKcH)UHKIONEHTAH-1-

AMMH I'HAPOXJIOPH]
o
F
>4 HCl
F E @)
NH,

ITpomesxyTOUHOE COCAUHECHHE 7

Pd/C (10%, 253 wmr, 0.237 mMmonb) mo0aBisii B KPYTJOAOHHYIO KOJOy W KOJOY
BaKyyMHUPOBaJIH u POy BaJIN a30TOM MSATh pas. benzun N-[3-
(TpudropmeTokcu)ukonenT |kapoamar (90% uucrota, 1.60 1, 4.75 mmounb) B EtOH (15 M)
nobasnsim, a 3areM 12 M HCI (0.40 mn, 4.75 mmons). Konby BakyyMupoBanu u mpoIyBajH
a30TOM IIATh pa3 mepen npoxnyskoi Hr u BakyyMHpOBaHHMEM ISITh pa3. Peakiuro mpoOBOAMIH B
armocepe H, u mepemermBany nmpu KOMHATHOW TeMriepatype B TedeHue 20 4. PeakimoHHYO
cMech (PHIIBTPOBANIN Yepe3 LEeNUT U (PUIbTpaT KOHIEHTPUPOBAIH 100 6AKYYMOM C TIOIYYEHUEM
yKa3aHHOTO B HazBaHuU coenuHenwus (75% uucrora, 0.42 r, 1.51 mmounb, 32% BbIXON) B BUIE
macia senroro usera, 'H SAMP (500 MI'ty, DMSO-ds) § 4.97 (it, J= 6.4, 3.6 'y, 1H), 4.81 (p,
J=6.1,55Tu, 1H),3.55(dt,J=134,7.1 T, 1H),3.34 (p, /=72Tu, 1H),2.38 (dt,J=14.2,
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73T, 1H), 2.18 (dq, J = 14.6, 6.7 Ty, 1H), 2.11 — 1.82 (m, 2H), 1.82 — 1.71 (m, 1H), 1.69 —
1.45 (m, 1H), M/Z: 170 [M+H]", ESI" (S4).

Cxema nytn 7
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[IpomesxyTO4HOE COeAuHEHUE 3 [Ipumep 1

4MHCIB 1.4-IHOKCAH
Crazut b |1,4zm01<can rt.

F'
H F
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% :/\/\OXF
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F O\)LN“" )

H HCI
al

[Ipumep 2

Ipumep 1 (cragus 7.a): mpem-oymu.i (2R,55)-5-]2-(4-x10p-3-

¢propdenokcu)aneramuno]-2-{[3-(Tpudpropmeroxcu)nponuia|kapéamoni} nunepuauH-1-

KapOokcuaaT
Ilaoc (e} F F
o} N (] N/\/\O)<F
F o\)l\ - H
IS
“ IIpmmep 1
K pacTBopy (2R,55)-1-[(mpem-6ymoxcu)kapbonmn]-5-[ 2-(4-xnop-3-

dTopdenokcu)aneramuo |nunepuauH-2-kapoonosoit  kuciaorsl (100 wmr, 0.220 wMmoIb,
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ITpomesxyrounoe coenunenue 3) B DMSO (1.5 mi) nodasmsuin DIPEA (120 Mk, 0.661 mmonb)
u HATU (101 mr, 0.265 mMMOJib) U CMeCh IepeMeIlnBaiyd NP KOMHATHOH TemIeparype B
teueHue 10 muH. 3-(Tpudropmeroxkcu)nponan-1-amun rugpoxnopun (48 mr, 0.265 mmonb)
3aTeM A00aBJIAIM M CMeCh IepeMelINBald P KOMHATHOM Temreparype B TeueHue 1 4.
Peakumonnyro cmech pazbasmsiu ACN/H,O (3:2, 1.5 mi) W ouHMIAIM MOCPEICTBOM
npenapatrBHoi BOXX (Crniocob 4) ¢ nony4eHneM yKa3aHHOTO B Ha3BaHUU coenuHeHus (97 wmr,
0.174 mMmonb, 79% BbIXOx) B Bue GecuBeTHOro crekna, M/Z: 456.2, 458.3 [M-BOC+H]", EST',
RT =1.01 (S2).

Hpumep 2 (cragus 7.b): (2R,5S5)-5-[2-(4-xs0p-3-PpTopdenoxcn)aneramuno]-N-|[3-
(TpudTOpMeETOKCH)TPONIJI| NHNIePUANH-2-Kap0oKcaMUa FHAPOXJIOPHA

F
HCI n )<F
] ”/\/\0 F

o}

F O\)LN\\\‘ 4
H

cl

ITpumep 2

K pactBopy mpem-oymun (2R,55)-5-[2-(4-xnop-3-dpropheHokcu)aneramuno]-2-{[3-
(TpudTopmMeToKcH )ipormi |kapOamonn jnunepuauH- 1-kapbokcunar (97 wmr, 0.174  mmods,
ITpumep 1) B 6e3BonHOM 1,4-nuokcane (3 mu) nobasmsiu 4 M HCI in 1,4-nuokcane (1.0 mu,
400 MMOJB) W CMeCh TNepeMeIluBad NpPU KOMHATHOW Temrmepartype B TedeHue 16 |
PeakunoHHYI0 CMeCh KOHLEHTPUPOBAIH 100 6AKYYMOM C TIOJYYSHHUEM YKa3aHHOTO B HA3BAHWUHU
coenuuenust (89 mr, 0.174 Mmonb, 99% BBIXOX) B BHAE TopomKka Genoro usera, 'H SIMP (500
MI'u, DMSO-ds) 6 9.42 —8.89 (m, 2H), 8.58 (s, 1H), 8.24 (s, 1H), 7.51 (t, /=89Tu, 1H), 7.09
(dd, J=113,28Tu, 1H), 6.92 - 6.82 (m, 1H), 4.55 (s, 2H), 4.15 — 4.09 (m, 2H), 4.08 — 4.01
(m, 1H), 3.77 — 3.68 (m, 1H), 3.27 — 3.18 (m, 3H), 2.89 — 2.76 (m, 1H), 2.22 — 2.13 (m, 1H),
1.97 — 1.88 (m, 1H), 1.88 — 1.80 (m, 2H), 1.70 — 1.50 (m, 2H), M/Z: 456.2, 458.2 [M+H]", EST’,
RT =2.03 (S4).

Cxema nytu 8
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Boc O Boc O
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[Ipumep 3

Crazas b\E"c’RA .

H (o]
]
H
F o \)J\ N 4 /\©\'< ::
H F
Cl

[Ipamep 4

IIpumep 3 (cragus 8.a): mpem-oymu.i (2R,55)-5-]2-(4-xn0p-3-
¢propdenoxcu)aneramuno]-2-({{4-(rpudropmerni)penuna|mernn kapobamMoni)nunepuIHH-

1-kapOokcuaar

?oc O
® N
UO\)I\N\\ A@*F
F
ci F
[Tpumep 3
K pacTBopy (2R,55)-1-[(mpem-6ymoxcu)xkapbonmn |-5-[ 2-(4-xnop-3-

bTopdeHokcH )arieraMuo |nunepuauH-2-kapooHoBoii  kuciaorel (200 wmr, 0.464 MMOJb,
ITpomesxyrounoe coenuHenune 3) B OesogHoM DMF (2.5 mi) noGammsmu DIPEA (163 ki,
0.933 mmonb) 1 HATU (194 wmr, 0.510 MMonbp) M CMeCh NepeMEelIMBaIl TMPU KOMHATHON
temneparype B TeueHue 10 muH. 1-[4-(Tpudropmermn)pernnn|meranamun (73 mxm, 0.512
MMOJIb) 00ABISUIM M CMECh MMEPEeMEINNBAJIM MPHU KOMHATHOW TEMIIEpaType B TeueHHe 4 4.
Peaknmonnyto cmech pazdasinsin EtOAc (20 mon) u HyO (10 mur). OpraHudckuii ¢liol OTHeNsUIH,
NPOMBIBAJIA COJIEBBIM pacTBOpOM (2 x 10 mu), cymmnm Hax MgSOy4, U KOHIEHTPUPOBAIH 1100
6aKYYMOM C TIONYYEHHEM YKa3aHHOro B Ha3BaHMU coenuHeHus (341 mr, 99% Beixon, 80%
YICTOTA) B BHJE TBEPIOTrO BELIECTBA OPAHKEBOro IBera, M/Z: 488, 490 [M+H]", ESI', RT =

1.13 (S2). Coenunenne npuMeHsun 0e3 JagbHEeNIIeH OLIEHKH.
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Ipumep 4 (cragus 8.b): (2R,55)-5-[2-(4-xa0p-3-propdpenoxcu)aneramuno|-N-{[4-

(TpudTopmerna)penni|MeTn} NIUNEePpUAHH-2-KapOoKcaMua

H e}
N
H
F:©/o\/u\N\\v S F
H FF
Cl

[Ipumep 4

K pactBopy mpem-6ymun (2R,55)-5-[2-(4-xnop-3-propdenokcu)aneramuno]-2-({[4-
(Tpudropmerin)pern |metn j kapdamornn)nunepunus- 1 -kapbokcunara (80% uucrora, 341 wmr,
0.464 mmous, IIpumep 3) 8 DCM (3 mu) mpu 0 °C gobGasnsimn TFA (350 Mk, 4.71 mmodnb) u
CMeCh MepeMelInBaly NPU KOMHATHOW Temmeparype B TedeHHe 4 4. PeaklMOHHYIO CMeCh
pazbasmsuin DCM (10 mMi1) ¥ mpOMBIBAIM HACBIIIEHHBIM BOAHBIM pactBopoM NaHCOs (3 x 10
wi). OpraHuuckui CJIOH CyIIWIM C TNPUMEHEHHEeM KapTpuaka aisl pasfeneHust a3 u
KOHIEHTPUPOBATN 100 axyymom. OcCagoK OYMINAIA TOCPENCTBOM mpemnapaTuBHOM BIXKX
(Cnocob 4) ¢ nmonydeHueM yka3zaHHOTO B Ha3BaHuM coexuHeHHs (119 wmr, 0.244 mmons, 53%
BBIXOJ) B BHJIE TOPOILIKa OeJIoro 1BeTa, 'H amp (500 MI'u , DMSO-dg) 6 835 (t, J=62T1,
1H), 792 (d, J=8.1Tu, 1H), 7.67 (d,J=8.1T1u, 2H), 7.52 — 7.42 (m, 3H), 7.06 (dd, J=11.4,
28T, 1H), 6.85(ddd, /=9.0,28,1.1T'u, 1H), 4.53 —4.47 (m, 2H), 434 (d, /= 6.1 ', 2H),
3.70 —3.60 (m, 1H), 3.08 —3.00 (m, 1H), 3.00 —2.91 (m, 1H), 2.47 — 2.41 (m, 1H), 2.38 —2.30
(m, 1H), 1.93 — 1.79 (m, 2H), 1.48 — 1.32 (m, 2H), M/Z: 488, 490 [M+H]", ESI", RT = 2.18 (S4).

WnnmoctpatuBHble coequHeHust B Tadaune 2 CHHTE3MPOBAIN COMIACHO o01meMy nyTH 8,
kak mnokazaHo s Ilpumepa 4 ¢ mnpUMEHEHHEM COOTBETCTBYIOIIUX IPOMEKYTOUHBIX
coenuHeHuil. COOTBETCTBYIOIIHME MPOMEKYTOUHbIE COCOUHEHMs C 3alIMTHOW rpynmod boc

NPOHYMEPOBAHHBIX MPHUMEPOB TAKXKe MPENCTABIAIOT COOOH MpPUMEpPBbI COTJIACHO HACTOSIIEMY

U300PETEHHIO.
Tabauua 2
IT ITpome:xyTou
P povexy LCMS .
um | CTtpykrypa Haspanmne | Hble H AMP
AQHHbIE
€p COeJHMHEeHHSsI
2-(4xnop- | 2R.39)-1- MZ: T SAMP (400
o 3- [(mpem- 498.2, MI'm , DMSO-
o N
5 FUO\)’\N\\‘@ ‘:Lo ~ s dropdenox | dymoxcu)kaps | 500.2 ds) 6787 (d,J
H
a 5 | cu)-- orm]-5-[2-(4- | [M+H]", |=8.1Tu, 1H),
[(3S.6R)-6- | xmop-3- ESI', RT | 749 (t,J=89
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{3-]2- dropdeHoken) | = 218 | I'u , 1H), 7.05
(tpudropm | aneramumo|mu | (S4). (dd, J = 114,
€TOKCH)ATO | mepuauH-2- 2.8 T'my , 1H),
kculazetua | kapOoHOBas 6.84 (ddd, J =
HH-1- KHCIIOTa 90, 29, 1.1
kap6onmwi} | (Ipomexytou I'm , 1H), 4.49
MUNCPUAUH | HOE (s, 2H), 4.45 -
-3- coeauHEeHHE 3) 432 (m, 2H),
uijaneTaMm | u 3-[2- 422 - 417
nua (Tpudropmero (m, 2H), 4.10
KCH)3TOKCH|a3 - 395 (m,
CTUINH,THAPO 2H), 368 -
XJI0pUA 3.61 (m, 3H),
(ITpomexyTou 360 - 352
HOC (m, 1H), 3.07
COCIUHCHHE 5) (s, 1H), 294
(dd,J=92Tu
, 1H), 2.32 (s,
1H), 2.07 (s,
1H), 1.84 (d,
1H), 1.70 (d, J
= 11.1 Tu ,
IH), 1.37 (q, J
= 132, 12.7

I'n, 2H).
(2R,55)-5- | 2R.59)-1- 'H AMP (400
[2-(4-xmop- | [(mpem- MI1 , DMSO-
3- oymoxcu)xapd ds) 6 11.13 (s,
dropbenok | onmal-5-[2-(4- R 1H), 7.89 (d, J
cu)areTamu | XJjaop-3- 160 . =8.1 T, 1H),

(o ‘. [M+H',
o @%Nﬁ\/\o& 10]-N-[2- | dpropdenokcn) 749 (t,J =89
F oMo/ H ESI", RT

Cljg/ H (Tpudropm | anerammmo|mu _ 194 I'm , 1H), 7.06
CTOKCH)3TO | mepuauH-2- (dd, J = 114,
keu|nurep | kapOoHOBas (9. 2.8 T'm , 1H),
HAUH-2- KHUCJIOTa 688 - 6.80
kapboxcam | (ITpomexyTou (m, 1H), 4.49
HUa HOE (s, 2H), 4.27 -
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COCIMHCHHE 3) 420 (m, 2H),
" O-2- 403 - 397
(Tpudropmero (m, 2H), 3.68
KCH)3THII [THApP - 356 (m,
OKCHJIAMUH IH), 298 -
(TpomesxyTou 2.88 (m, 2H),
HOC 235 - 224
coeuHCHHE 6) (m, 1H), 1.90
- 170 (m,
2H), 145 -

1.34 (m, 2H).
'H AMP (500
MI'y , DMSO)
2R.58)-1- 6790 (d, J =
[(mpem- 8.1 I'm , 1H),
oymoxcu)xkapd 776 - 7.69
(2R,585)-5- | onwmn]-5-[2-(4- (m, 1H), 7.49
[2-(4-xmop- | xmop-3- (t,J=89 I,
3- ¢dTopdeHokcn) 1H), 7.06 (dd,
¢dTopdenox | aneramuao|mu J =114, 28
cH)aleTaMu | mepuauH-2- M/Z: 482, | T , 1H), 6.84
10 ]-N-[3- kapOoHOBas 4384 (ddd, J = 9.0,
. H (:)’N %Xﬂ: (Tpudpropm | kmcaOTA [MtH]ﬂ 28, 09 Iu ,
47 FUO\)\:“ ) H ¥ erokcu)uuk | (ITpomexxkyrou | ESI', RT | 1H), 497 -
c JOTICHTHII| | HOE = 2251478 (m, 1H),
nunepuaud | coeaunenue 3) | 2.29 (S4). | 449 (s, 2H),
-2- u 3- 425 - 399
kapbokcam | (Tpudropmero (m, 1H), 3.67
ug  (CMeCh | KCH)IUKIIONCH - 355 (m,
YETBIPEX TaH-1-aMuH 1H), 3.00 -
HU30MEPOB) | THAPOXJIOPHI 2.86 (m, 2H),
(ITpomexyTou 235 - 228

HOC (m, 2H), 2.18

coeauHCHHE 7) - 144 (m,
8H), 141 -

1.29 (m, 2H).




58

Cxema nytu 9
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Cramus b 1,41W0KCaH | r.t.
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cl [Ipumep 8 ;
IIpumep 7 (cragus 9.a): mpem-oymu. (2R,55)-5-]2-(4-xn0p-3-

¢propdenoxcu)aneramuno]-2-[(4-xaoppenna)kapoamon|nunepuant-1-kapooxkcuaar

IBoc (o] /©/ cl
N
o] 7w N
F O\JJ\N\“‘QJ)\
X
Cl

H
[Ipumep 7 -

K pacTBopy (2R,55)-1-[(mpem-6ymoxcu)kapbonmn |-5-[ 2-(4-xnop-3-
bTopdeHokcH )arieraMuo |nunepuauH-2-kapOoHoBor kuciaotel (90% wuucrtora, 200 mr, 0.418
MMOJIb, IpoMexxyTouHOe coenunrenue 3), T3P (50% B EtOAc, 0.30 mi, 0.501 mmons) u DIPEA
(150 mkn, 0.836 mmonb) B EtOAc (5 mu) noGasisuin 4-xnopanwmnus (53 mr, 0.418 Mmonb) u
nepememuainy npu 80 °C B reuenne | 4. Crnepyromue yactu T3P (50% B EtOAc, 99 Mk, 0.167
mmosb) 1 DIPEA (58 wmxkn, 0.334 mmonb) nobasisin u cMech nepemernnsanu npu 80 °C B
TeyeHne 1.5 4. PeakIMOHHYIO CMeCh OXJTaKAANI IO KOMHATHOH TemmepaTypsl, pazdasisuiu H,O
(20 mm), u skcrparupoBanu EtOAc (3 x 20 mi). OObennHEHHBIE OPTraHUYECKHE SKCTPAKTHI
NPOMBIBAJIA COJIEBBIM PAacTBOPOM, Cymmin Hax MgSO4, U KOHLUEHTPUPOBAIH HOO 8AKYYMOM C
NOJIy4€HHEM YKa3aHHOTO B Ha3BaHUM coenuHeHus (70% uucrota, 245 mr, 0.317 mmonb, 76%
BBIXOJ) B BUIE OeclBeTHOro macna, M/Z: 440, 442, 444 [M-Boc+H]", ESI', RT = 1.06 (S2).

IIpoayKT NpUMEHSITN HEOUUIIEHHBIM 0€3 AalbHeHIIeH OUNCTKH.
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IIpumep 8 (cragus 9.b): (2R,5S5)-5-[2-(4-xs10p-3-pTopPpenoxcu)aneramuno]-N-(4-

xJop¢eHnI)IuNnepHIHH-2-KapooKkcaMua

Cl
o @
H

IIpumep 8

F

AT

K  pactBopy mpem-6ymun  (2R,5S5)-5-[2-(4-xn0p-3-pTopdenokcu)aueramuno]-2-[(4-
xyop¢enmn)kapoamon |munepunus- 1-kapookcunara (70% wuucrora, 245 wr, 0.317 mMmodb,
ITpumep 7) B 6e3BogHOM 1,4-nuokcane (1 mu) noGasmsmn 4 M HCI B 1,4-nuokcane (0.79 wmu,
3.17 MMonb) M CMech IEpeMEUIMBalUd IPH KOMHATHOW TeMIeparype B TEYeHHe 2 4.
PeakunoHHYI0 CMeCh KOHIIEHTPUPOBAIH 00 6AKYYMOM W OCAJOK OYHIIAIH IOCPEICTBOM
npenaparusHoii BOXX (Cnocob 1), a 3atem npenaparusHoit HPLC (Cnoco0 3) ¢ mony4yeHnem
yKa3aHHOro B Ha3BaHuu coenuHeHus (21 mr, 0.0471 mmonb, 15% BBIXOA) B BHIE TBEPAOTO
BerecTsa Gesoro usera, 'H SIMP (400 MI' , DMSO-ds) 6 9.70 (s, 1H), 7.82 (d, /=80 I'1r,
1H), 7.71 — 7.63 (m, 2H), 7.48 (t, /=89 Ty, 1H), 7.36 — 7.28 (m, 2H), 7.06 (dd, /=114, 2.8
I'm, 1H), 6.86 (ddd, /=9.0,2.8, 1.1 I'u, 1H), 4.51 (s, 2H), 3.73 — 3.63 (m, 1H), 3.08 — 3.00 (m,
1H), 2.46 — 2.36 (m, 2H), 1.99 — 1.85 (m, 2H), 1.55 — 1.41 (m, 2H), M/Z: 440, 442, 444 [M+H]",
ESI", RT = 2.24 (S4).

WnmoctpatuBHoe coenuHenne B Tafauue 3 CHHTE3UPOBAIM COTNIACHO OOIIEeMy MyTH 9,
kak nokazaHo ansi Ilpumepa 8, ¢ HCHOJIB30BAHHMEM COOTBETCTBYIOIUX MPOMEKYTOYHBIX
coenuHeHuil. COOTBETCTBYIOIEE MPOMEKYTOUHOE COENMHEHHE C 3alIUTHOH Trpymnmoi boc

IPOHYMEPOBAHHOTO TIpUMeEpa TaKXkKe MPEACTaBiseT cOOOH NpHMep COIJIACHO HACTOSIIEMY

U300PETEHHIO.
Tao6auna 3
IIp IIpomexyTou
LCMS |,
um | Ctpykrypa Haspanmne | HbIe H AMP
JaHHbIE
ep COeAHHEeHHS
4 (2S5R)-5- | (255R)-1- M/Z: 440, | 'H SIMP (400 MT'
o]
. o @g\,‘/@ [2-(4-xn0p- | [(mpem- 442, 444 |, DMSO-ds) &
H
FUOJ\ﬂ 3- oymoxcu)kapo | [M+H]", | 10.68 (s, 1H), 9.19
¢ droppenox | onmn]-5-[2-(4- | ESI', RT | (s, 2H), 821 (d,J =
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cmareramu | XJjaop-3- = 222 | 8.0 I'm, 1H), 7.64
10]-N-(4- dropdenokcn) | (S4). (d,J=8.9T11, 2H),
xJa0pdeHU | aneTaMuao [mu 752, J=89Tn,
)unepuAn | mepuIuH-2- IH), 744 d, J =
H-2- KkapOoHOBas 8.9 I'm , 2H), 7.10
kapOokcaM | KHCJIOTa (dd, J = 113, 2.8
301 (ITpomesxyTou I'm , 1H), 6.94 -
HOC 6.81 (m, 1H), 4.57
cocTUHECHHE 4) (s, 2H), 4.18 — 4.07
u 4- (m, 1H), 395 -
XJIOPAHUIHH 3.87 (m, 1H), 3.30
- 325 (m, 1H),
292 - 284 (m,
1H), 2.65 - 257
(m, 1H), 2.02 -
1.94 (m, 1H), 1.78

—1.59 (m, 2H).

Cxema nytu 10

Boc O
! (i) HATU. DIPEA, H 9
0 OH 1,40u0KCaH, r.t. o
+ e —
F. 0\)I\N\w N 3atem (i) 4M HCIB) F 0\)1\ . H
H 2 1,4-qHoKCan N'
CI H

[IpomexyTO4YHOE COeANHEHUE 3 cl
[Ipumep 10
Ipumep 10: (2R,55)-5-[2-(4-x10p-3-PpTopdenHoxcn)aneramuao|-/N-
(pennnnunepuauH-2-KapooKcaMug
LA
o] EN)A\N
H
oyt
H
cl
IIpmmep 10
K pactBopy (2R,5S)-1-[(mpem-6ymoxcu)xapbounin|-5-[2-(4-xmop-3-

dTopdeHokcu)aneramuno |nunepuauH-2-kapobonosoii  kucnorel (100 wmr, 0.232  mmodb,
POMEXXyTOYHOe coenuHenune 3) B 0e3popHoM 1,4-nuokcane (2.5 mi) nobasnsamn HATU (88 wr,
0.232 mmone) u DIPEA (81 mxu, 0.464 MMOIb) U epeMeInnBaiy Mpu KOMHATHOH TeMIlepaType

B TeueHne 45 muH. AHmnuH (163 mxi, 0.232 MMonb) 100aBJSUIM M CMECh TIEPEMELINBAIN TIPU
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KOMHATHOH TemrepaType B TeueHue 4 4. Peakunonnyro cmech oxyakaanmu 10 0 °C u 4 M HCl in
1,4-muokcane (1.0 mu, 4.00 mmonb) nobaBmsuin no KarmsiM npu nponyBke Ny, Cwmech
nepeMelnBalIi pU KOMHATHON Temriepatype B TedeHue 2 4, pasbasmsuin EtOAc (10 mu) u
npombiBain HyO (5 mi). OpraHuueckue S5KCTPAaKThl MPOMBIBAINM HACHIIEHHBIM BOIHBIM
pactBopom NaHCOs;, cymmnu nag MgSO4, u KoHUeHTpupoBanu 700 eaxyymom. Ocarok
ouniamu nocpencrsom npenapatuBHoii BOXX (Cmocod 4) ¢ monyueHHeM yKa3aHHOTO B
HaszBaHuu coenunenusi (12 mr, 0.030 mmonb, 13% BBIXOI) B BHIE TBEPAOIO BellecTBa OEIOro
usera, 'H SIMP (500 MI't;, DMSO-ds) & 9.66 (s, 1H), 7.94 (d, J=8.2Tu, 1H), 7.64 (d, J=7.6
I'u,2H),7.51(t,J=89Tu, IH), 7.36 — 7.24 (m, 2H), 7.14 — 6.97 (m, 2H), 6.90 — 6.79 (m, 1H),
4.52 (s, 2H), 3.78 —3.60 (m, 1H), 3.23 —3.14 (m, 1H), 3.12 - 2.94 (m, 1H), 2.45 — 2.38 (m, 2H),
2.00 — 1.86 (m, 2H), 1.47 (t,J = 10.0 Ty, 2H), M/Z: 406, 408 [M+H]", EST", RT = 3.10 (S6).
HUnmoctpaTuBHble coenuHeHns B Taduamue 4 CHHTE3MPOBAIHM COTJIACHO OOINEMY NyTH
10, xax nokaszano ana Ilpumep 10, ¢ mpuMeHEHHEM COOTBETCTBYIOLIUX MPOMEXKYTOUYHBIX
coenuHeHnil. COOTBETCTBYIOIIHME IPOMEKYTOUHbIE COCOUHEHHMs C 3alIMTHOW rpymmoil boc

NPOHYMEPOBAHHBIX MPHUMEPOB TAKXKe MPENCTABIAIOT COOOH MpUMEpPhbI COTJIACHO HACTOSIIEMY

N300PETEHHIO.
Taonuuna 4
11 IIpome:xkyTou
P poMEARY LCMS .
um | Ctpykrypa Ha3sanue | Hble H AMP
AaHHbIE
€p coeMHeHHsI
(2R.58)-1- 'H IMP (500
[(mpem- MI1t , DMSO-
(2R58)-5- | dymoxrcu)kapd ds) 0 9.88 (s,
[2-(4-xm0p- | onHmn]-5-[2-(4- 1H), 795 d, J
3- xJ0p-3- =8.1 T, 1H),
dropd dropd ) M/Z: 440, 788 (¢, J= 2.0
TOP(PEHOK TOP(PEHOKCHU . t,J =2
P P 442, 444
b o Q cH)aleTaMu | aueTaMuao0 |mu . Iy, 1H), 7.58
1 1 QNJ)’*’Lﬂ ° -N-3 2 (MH] 742 (
o 10]-N-(3- nepuanH-2- - 7. m,
Fj@”\/"\g“ P ESI', RT
a xaophennn | kapOoHOBas 343 2H), 733 (t, J
YIMOEPUAN | KHCIOTA s6) ' =8.1 T, 1H),
H-2- (TTpomeskyTou ' 7.16 — 7.03
kapbokcaM | HOE (m, 2H), 6.96
U COCAMHCHHE 3) - 681 (m,
u 3- 1H), 452 (s,
XJIOPAHUINH 2H), 3.76 -
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3.64 (m, 1H),
322 - 313
(m, 1H), 3.11
- 295 (m,
IH), 242 -
237 (m, 2H),
201 - 1.78
(m, 2H), 1.59
- 142 (m,

2H).
'H IMP (500
MTI1, DMSO-
ds) 6 10.04 (s,
1H), 8.17 (s,
1H), 7.95 d, J
(2R.55)-1- = 8.1 T', 1H),
[(mpem- 788(d,J=83
(2R58)-5- | dymoxcu)kapd I'm , 1H), 7.60
[2-(4-xmop- | onmm]-5-[2-(4- - 743 (m,
3- XJIop-3- 2H), 7.40 (d, J
¢dropdenok | propdhenoken) | M/Z: 474, | =77 T'u, 1H),
o cu)anetamu | ameramugo|mu | 476 7.08 (dd, J =
1 o\/“\ “M\N 10 ]-N-[3- e puIuH-2 - [MtH] , 114, 2.8 T’ ,
C.U N (tpudpropm | KapBoHOBas ESI', RT|1H), 690 -
etun)(peHH | KUCIOTA = 358 6.81 (m, 1H),
A|manepun | (Ilpomexxyrou | (S6). 452 (s, 2H),
HH-2- HOE 380 - 364
kapbokcam | coeauHeHHE 3) (m, 1H), 3.27
un u 3- - 316 (m,
(Tpudropmetn IH), 3.10 -
J)aHUIHH 297 (m, 1H),
245 — 240
(m, 2H), 2.06
- 1.83 (m,
2H), 161 -

1.39 (m, 2H).
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'H AMP (500
MTI1, DMSO-
ds) 0 9.99 (s,
1H), 795 d, J
=8.1 I'u, 1H),
7.86 (s, 1H),
(2R,55)-1- 764 — 1755
[(mpem- (m, 1H), 751
(2R58)-5- | dymoxcu)kapd t,J=89TIn,
[2-(4-xm0p- | onHmn]-5-[2-(4- 1H), 743 (t, J
3- xJ0p-3- =82Tu, 1H),
¢dropdenox | ropdenoxcn) | M/Z: 490, | 7.08 (dd, J =
cu)areTamMu | ameramuno|mm | 492 114, 2.8 I'g ,
5l j\ wéﬁokuﬁloii 10]-N-[3- | mepuann-2- [M+H]", | 1H), 7.03 (d, J
j@( N (tpudropm | kapborosas | ESI', RT |=7.1Tu, 1H),
? erokcu)(eH | kucaoTa = 366|691 - 6383
wi|munepu | (Ilpomeskyrou | (S6). (m, 1H), 4.52
JIHH-2- HOC (s, 2H), 3.78 -
kapbokcaM | coeauHeHHE 3) 3.64 (m, 1H),
U H 3- 324 - 315
(TpudTopmero (m, 1H), 3.06
KCH)aHHTHH - 298 (m,
IH), 243 -
239 (m, 2H),
198 - 1385
(m, 2H), 1.53
- 143  (m,

2H).
(2R,55)-5- | 2R.59)-1- 'H AMP (500
[2-(4-xmop- | [(mpem- MI'n , DMSO-
3- Gymoxci)kapo MZ: 435, ds) 8 8.55 (d, J
WO dropbenok | onmal-5-[2-(4- BT 2.0 ', 1H),

o NN [M+H]",

14 sz)/o\)l\n\‘.@JﬁaJL ”/Od cuareTamu | XJjop-3- ESI'. RT 835(,J=60
a 10]-N-[(5- | dropdenorcu) _ 306 I'u, 1H), 7.93
XJIOPIIUPUA | areTaMHIO | e (S6). (d,J=81Tmu,
HH-2- CPUANH-2- 1H), 7.89 (dd,
wi)MeTun|n | kapOoHOBas J=84,25Tn
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UICPUANH- | KHUCIOTA , 1H), 7.50 (t,
2- (IIpomesxyTou J =289 I .,
kapbokcaMm | HOE 1H), 7.32 (d, J
un COCIUHCHHE 3) =8.4 T, 1H),
u 1-(5- 7.08 (dd, J =
XJTOPIHUPUIHH- 114, 2.8 I ,
2- IH), 6.89 -
WT)METAaHAMHH 6.83 (m, 1H),
451 (s, 2H),
436(d,J=6.0
I'm , 2H), 3.73
- 360 (m,
IH), 3.12 -
3.03 (m, 1H),
301 — 295
(m, 1H), 2.53
- 252 (m,
1H), 239 -
234 (m, 1H),
194 - 181
(m, 2H), 1.51
- 134 (m,

2H).
(2R,59)-5- | 2R,58)-1- 'H AMP (500
[2-(4-xmop- | [(mpem- MI1t , DMSO-
3- O6ymoxcu)kapd dg) 6790, J
dropdenox | onmnl-3-[2-(4- =8.1 T, 1H),
cu)areTamu | XJjop-3- M/Z. 496, | 757, J=1728
] nxo]-N- dropdeHorcu) | 498 I'm, 1H), 7.50
o LHJJ(N T [(1s,45)-4- | ametammmolmun | [M+H]", | (t, J =89 I'u,
b ;j@”\)"u T (tpudpropm | mepwmmm-2- | EST', RT | 1H), 7.07 (dd,
CTOKCH)LUK | KapOOHOBas = 360 |J =114, 2.8
JOTCKCHI|TT | KUCIOTA (S6). I'm, 1H), 6.88
unepunnd- | (IpomexyTou - 681 (m,
2- HOE 1H), 460 -
kapbokcaM | coeauHeHHE 3) 454 (m, 1H),
ux u  (ls,ds)-4- 450 (s, 2H),
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(Tpudropmero 374 - 3358
KCH) LIUKJIOTCK (m, 2H), 3.09
caH-1-amun - 292 (m,
2H), 239 -
229 (m, 1H),
225 (s, 1H),
191 - 1.77
(m, 4H), 1.76
- 166 (m,
2H), 165 -
1.58 (m, 2H),
156 — 148
(m, 2H), 1.46
- 129 (m,
2H).
'H AMP (500
MTI1, DMSO-
ds) 0 9.30 (s,
(2R,55)-1- 1H), 8.24 (d, J
[(mpem- =8.7T'u, 1H),
o6ymoxcu)xkapo 798 (d,J=28.1
(2R,55)-N- 4 P
oumun|-5-[2-(4- I'm , 1H), 7.51
(4-xn0p-2-
xmop-3- (t,J=89TIu,
MeTokcude
dropdenoken) | M/Z: 470, | 1H), 7.15 (d, J
HU)-5-[2-
ol aneramugo|mua | 472, 474 | =2.3 I'y, 1H),
w O (4-xn0p-3- .
o NN MepUInH-2- [M+H]", |7.08 (m, 1H),
16 e “w ol dropdenox
FU° N ~ KapBOHOBas ESI', RT|6.99 (dd, J =
o H CH)aIeTaMH
KHCITOTa = 376 | 8.7, 2.3 T ,
Jo|munepn
(ITpomexytou | (S6). 1H), 6.86
TUH-2-
HOE (ddd, J = 9.0,
kapbokcam
COCIMHCHHE 3) 28, 1.1 I ,
U
nu  4-xmop-2- IH), 4.53 (s,
METOKCHAHUITA 2H), 3.90 (s,
H 3H), 372 -
3.63 (m, 1H),
324 - 316

(m, 1H), 3.05
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- 294 (m,
2H), 245 -
238 (m, 1H),
203 - 197
(m, 1H), 1.89
- 181 (m,
IH), 156 -
1.37 (m, 2H).
'H AMP (500
MTI1, DMSO-
ds) 6 8.30 (t, J
=6.0 I'y, 1H),
792, J=8.1
I' , 1H), 7.50
(2R.55)-1- (t,J=8.9 T,
[(mpem- IH), 7.18 -
(2R,55)-5-
b6ymoxcu)xkapd 7.12 (m, 1H),
[2-(4-xmm0p-
; onm|-5-[2-(4- 707 (dd, J =
xJ0p-3- 114, 2.8 T ,
¢dTopdenox
dpropdheHOKCH) IH), 690 -
CH)aIecTaMu M/Z: 478,
aleTamMuao | mu 6.81 (m, 1H),
mo]-N-{[5- 480
H o . (rpud e pUInuH-2 - IMEH]' 644 (d,J=238
° TpUPTOPM +H]",
].7 F o\iN\\‘M”MF I(ap6OHOBaﬂ " r]_l N lH), 4‘51
U H etun)dypa ESI', RT
a KHUCIIOTa (s, 2H), 4.32
H-2- = 3.45
(TTpomeskyTou d,J=59Tu,
wa|MeTH } (S6).
HOC 2H), 373 -
MTUTICPUINH
5 coeIuHECHHE 3) 359 (m, 1H),
u 1-[5- 309 - 299
kapOokcam
(Tpudropmern (m, 1H), 2.99
i
1)dypan-2- - 292 (m,
WJ1|METaHAMUH IH), 244 -
239 (m, 1H),
237 - 230
(m, 1H), 1.90
- 179 (m,
2H), 151 -

1.31 (m, 2H).
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'H AMP (400
MTI1, DMSO-
dg) & 832 -
8.29 (m, 1H),
QR59)-1 827 - 8.20
| (m, 1H), 7.91
[(mpem-
OR59)-5 5 Japs d,J=81Tu,
,58)-5- MOKCIU)KA]
4 P 1H), 7.50 (t, J
[2-(4-xmop- | onm]-5-[2-(4-
=89 T, 1H),
3- xmop-3-
dropd dropd ) 707 (dd, J =
TopdeHoKk | hropdeHokcH
P P 114, 2.8 Ty,
cu)areramu | aneramuno|mu | M/Z: 478,
1H), 6.85
qo|-N-{|4- | mepuaun-2- 480
noo . (rpud 5 IMH] (ddd, J = 9.0,
Z HPTOPM | KapOOHOBAA +H] .
18 | « o\j\w@,ﬁﬂmF TPHTOP P . 28, 1.1 T ,
j:j/ H etunm)pypa | kucnora ESI', RT
o 1H), 659 (s,
H-2- (IIpomexkytou | = 2.14
1H), 451 (s,
wilmetun} | HOC (S4).
2H), 432 -
MUTNICPUIUH | COCTUHCHHE 3)
426 (m, 2H),
-2- " 1-[4-
5 (rpud 370 - 3.60
kapbokcam | (Tpudropmern
% 5 (m, 1H), 3.05
ux a1 aH-2-
P - 293 (m,
W1 |METaHAMUH
2H), 246 -
THIPOXJIOPUI
232 (m, 2H),
190 - 1381
(m, 2H), 143
- 133 (m,
2H).
(2R,55)-5- | 2R.59)-1- 'H AMP (400
[2-(4-xmop- | [(mpem- MIr , DMSO-
3- oymoxcu)xapd | M/Z: 494, | dg) 6 8.03 (d, J
dropdenok | onmal-3-[2-(4- | 496 =8.0 'y, 2H),
o
o My cojaneramu | xa0p-3- [M+H]", | 7.51 (t,J =89
19 F o \)LN‘,. &) H,\O*F .
j@( N Xe | p0]-N- dropderoken) | EST, RT | T'm, 1H), 7.08
o]
{[(1s,45)-4- | auectamugo|mu | = 343 | (@dd, J = 114,
(Tpudropm | mepuauH-2- (S6). 2.8 T'm , 1H),
STUIT)LUKIO | KapOOHOBas 691 - 671
TEKCHI|MET | KHCIOTa (m, 1H), 4.52
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witnunepu | (Ilpomesxyrou (s, 2H), 4.02 -
JIHH-2- HOC 3.70 (m, 1H),
kapbokcaM | coexuHeHHE 3) 332 - 331
ux u 1-[4- (m, 2H), 3.16
(TpudTopmeTn - 303 (m,
J)LIUKJTOTCKCH 3H), 258 -
J|METaHAMUH 254 (m, 1H),
231 - 221
(m, 1H), 2.06
- 195 (m,
IH), 190 -
1.83 (m, 1H),
182 — 1.69
(m, 1H), 1.66
- 136 (m,
10H).
'H AMP (500
MTI1, DMSO-
ds) & 9.64 (s,
(2R.55)-1-
1H), 7.94 (d, J
[(mpenm-
=8.1 I'u, 1H),
oymoxcu)xapd
(2R,55)-5- 751 (&, J=89
onm|-5-[2-(4-
[2-(4-x0p- Iu, 1H), 7.41
XJop-3-
3- - 732 (m,
dbropdenoken) | M/Z: 436,
¢dropdenox 1H), 7.20 (dd,
aneramugo|mu | 438
hw © /@\ cH)aueTaMu . J=4920TIn
° NN o CPUANH-2- [M+H]",
20 | ¢ oM Jo H 10]-N-(3- ) , 2H), 7.08
jij N° KapBGOHOBas ESI', RT
al METOKCHU]E (dd, J = 114,
KHUCJIO0Ta = 3.15
HUJT)TUTICP 2.8 T'u , 1H),
(ITpomexytou | (S6).
UAUH-2- 693 - 6382
HOC
kapOokcam (m, 1H), 6.67
COCIUHCHHE 3)
un - 658 (m,
5 3-
1H), 452 (s,
MCTOKCHAHUITH
2H), 3.72 (s,
H
3H), 371 -
3.64 (m, 1H),

319 - 314
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(m, 1H), 3.04
- 299 (m,
IH), 243 -
238 (m, 2H),
197 - 185
(m, 2H), 1.46
(t,J=98 T,
2H).
'H AMP (500
MTI1, DMSO-
ds) 6 10.07 (s,
1H), 8.19 (dd,
J=6.6,26Tu
(2R.55)-1- , 1H), 7.95 (d,
[(mpem- J =81 T,
(2R,55)-5- ?
oymoxcu)xkapd 2H), 762 -
[2-(4-xmm0p-
; onm|-5-[2-(4- 740 (m, 2H),
xJ0p-3- 7.08 (dd, J =
¢dropdeHox M/Z. 492,
dpropdheHOKCH) 114, 2.8 Tx ,
CH)aIecTaMu 494
aleTamMuao | mu IH), 696 -
o F 10]-N-[4- [M+HCO
" nepuAnH-2- . 6.78 (m, 1H),
21 o \)L ’ ! ¢rop-3- H,
D’ N“ (rpuh KapOoHOBas ESI. RT 452 (s, 2H),
HPTOPM 5
° TPHRTOPY | cenora 381 - 3.6
etun)heHU = 3.58
(TTpomeskyTou (m, 1H), 3.19
J| e pug (S6).
HOC (s, 1H), 3.03
HWH-2-
COCIMHCHHE 3) (dd, J = 11.6,
kapOokcam
u  4-prop-3- 36 T'u , 1H),
HA
(Tpudropmern 2.60 (s, 1H),
J)aHUIHH 245 - 236
(m, 1H), 2.01
- 187 (m,
2H), 155 -

1.42 (m, 2H).




70

'H AMP (400
MTI1, DMSO-
ds) 69.08 (d, J
=22Tu, 1H),
(2R,595)-1- 8.65 (s, 1H),
[(mpem- 857 (s, 1H),
(2R,58)-5- | 6ymoxrcu)xapb 796, J=8.0
[2-(4-xmop- | onm]-5-[2-(4- , 1H), 7.51
3- xJ0p-3- (t,J=89TIu,
TopdeHOK | dpTopdeHoKCH 1H), 7.08 (dd,
$ropd $ropd ) Mz 475, ) (
CH)alCTAMH | areTaMHuI0|mu 477 J =114, 28
o A Jno]-N-[5- TICPUANH-2- i , 1H), 6.87
2 e N e (tpudp 6 IMFH] . dd, J = 90
F TpudTopM | KapOoHOBAS . = 9.0,
I:ﬁ\)‘n‘ F ESI', RT
a CTUN)ITUPH | KUCIOTA 315 1.8 I'm , 1H),
JIHH-3- (ITpomeskyTou (S6) . 453 (s, 2H),
wioumnepu | Hoe . 371 (s, 1H),
JTUAH-2 - COCIMHCHHC 3) 329 - 321
kapbokcam | u 5- (m, 2H), 3.08
un (Tpudropmern - 300 (m,
J)MUPUANH-3- IH), 246 -
aMUH 2.38 (m, 2H),
200 - 1.88
(m, 2H), 1.54
- 144 (m,
2H).
(2R,55)-1- 'H IMP (400
(2R,5.8)-5-
[(mpem- MI1r , DMSO-
[2-(4-xmop-
; b6ymoxcu)xkapd ds) & 9.89 (s,
oumn|-5-[2-(4- | M/Z: 424, | 1H), 7.95 (d, J
dTopdenox
XJop-3- 426 =8.1T'u, 1H),
W o /@\ CH)alETaMK )
o NN E dropdenorcu) | [M+H]", 765 (dt, J =
23 F o N & H A0]-N-(3- "
U N aneramuzolmu | ESI, RT | 118, 2.3 T ,
c drophermn
TICPUANH-2- = 203 | IH), 751 (t, J
)ynunepuIn
5 kapOoHOBas (S4). =89 I, 1H),
H_ -
KHUCJI0Ta 743 - 1738
kapboxcam
(ITpomesxyTou (m, 1H), 7.37
M
HOC - 729 (m,
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COCIMHCHHE 3) IH), 7.08 (dd,

" 3- J =114, 238
(ropaHUTHH I'm , 1H), 6.91

- 683 (m,

2H), 452 (s,

2H), 3.76 -

3.62 (m, 2H),

322 - 315

(m, 1H), 3.07

- 297 (m,

1H), 244 -

236 (m, 1H),

197 - 184

(m, 2H), 1.53

—1.41 (m, 2H)

'H AMP (400

MTI1, DMSO-

ds) & 9.89 (s,

(2R.55)-1- 1H), 8.00 -

[(mpem- 7.89 (m, 2H),

(2R58)-5- | dymoxcu)xapd 777 - 7.68
[2-(4-xmop- | onmm]-5-[2-(4- (m, 1H), 7.54
3- xmop-3- - 740 (m,
dropdenox | droppenokcun) | M/Z: 456, | 2H), 7.23 (d, J
cu)aneramu | aneramugo|mu | 458 =7.7Tu, 1H),
QF«'J,JKNO\(F 10-N{3- | mepummm-2- | [M#H]', |7.17 - 680
o jg/o\/u\”‘ ] (madropme | kapOoHOBas ESI", RT | (m, 3H), 4.51
¢ tun)benm] | kucora = 214 (s, 2H), 3.77 -
munepuaud | (Ipomexkyrou | (S4). 3.62 (m, 1H),
-2- HOC 321 - 3.17
kapbokcam | coeauHeHHE 3) (m, 1H), 3.05
1391 u 3- - 298 (m,
(zudropmeTHn IH), 244 -

)aHUTUH 2.37 (m, 1H),

197 - 185

(m, 2H), 147

tJ=93Tu,
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2H).
'H AMP (500
MTI1;, DMSO-
ds) 6 10.14 (s,
1H), 8.36 (dd,
J=26,06Tu
, 1H), 8.13 -
(2R,55)-1-
8.10 (m, 1H),
[(mpem-
(2R,55)-5- 797 - 17.89
oymoxcu)xkapd
[2-(4-x70p- (m, 2H), 7.50
onm|-5-[2-(4-
3- (t,J=8.9 T,
dropd xmop-3- M/Z: 441, 1H), 7.07 (dd
TOP(HCHOK , 7. ,
dTopdenoken) | 443, 445
a CH)aICTaMH . J =114, 2.8
hWoo© f\/l( aneramugo|mu | [M+H]",
o AN Sy 10]-N-(5- ) I'm , 1H), 6.85
25 . oM o H TICPUANH-2- ESI', RT
j@’ N XJIOPITUPUA (ddd, J = 9.0,
o : KapGOHOBasI = 180
HWH-2- 28, 1.1 I ,
KHCITOTA (S4).
YT)TATICPH IH), 4.51 (s,
(ITpomesxyTou
JWH-2- 2H), 371 -
HOC
kapOokcam 3.62 (m, 1H),
COCIUHCHHE 3)
ua 299 d, J =
U 2-aMHHO-5-
159 T'u , 1H),
XJIOPITHPUINH
260 (s, 1H),
243 - 237
(m, 1H), 1.97
- 183 (m,
2H), 150 -
1.41 (m, 2H).
(2R,55)-5- | 2R.59)-1- 'H AMP (500
[2-(4-xmop- | [(mpem- MI'r , DMSO-
P ? M/Z: 492,
3- oymoxcu)xkapd 494 ds) &6 9.13 (s,
E e dropdenox | onmn|-5-[2-(4- IVEH] IH), 7.94 (d, J
—N >
b \‘N—)LF CH)aLeTaMu | XJaop-3- ) =8.1Tu, 1H),
26 | . o U Qﬁ\ﬂ ESI', RT
U A 10]-N-5- | dropderoxcn) 2o | 760 G T,
¢ MeTHA-1- areTamMuao | mu S4) ' 7351 (,J=89
(2,2,2- TICPHIHH-2 - ' [y, 1H), 7.08
tpudropsT | KapOoHOBas (dd, J = 114,
wi)-1H- KHCIIOTA 28 T'u , 1H),
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nupazon-4- | (Ilpomexyrou 6.86 (ddd, J =
Wuioumnepu | Hoe 90, 28, 1.1
JUH-2- COCAMHCHHE 3) I'm , 1H), 5.04
kapbokcam | u S-mertun-1- (q,J=92Tu,
1501t (2,2,2- 2H), 452 (s,
TpUTOPITHI) 2H), 374 -
nupazon-4- 3.61 (m, 1H),
aMUH,THAPOXJI 322 - 3.13
opuz (m, 1H), 3.05
- 295 (m,
IH), 245 -
240 (m, 1H),
2.19 (s, 3H),
195 — 186
(m, 2H), 1.50
- 140 (m,
2H).
'H AMP (400
(2R,595)-1-
MI1 , DMSO)
[(mpem-
(OR55)5 5 Jkaps 6 8.53 (s, 1H),
,5.8)-3- TMOKCU)KA]
4 P 8.03(d,/=83
[2-(4-xm0p- | onmn]-5-[2-(4-
I'm , 1H), 7.90
3- XJop-3-
dropd dropd ) d,J=84Tu,
topdenok | propdheHokcH
P P IH), 7.50 (t, J
cu)arcramu | aneramugo|mu | M/Z: 468,
=89 Iy, 1H),
JIo]-N- CPUANH-2- 470
H [o} D‘\\O\K . 7.0’7 (dd, J =
o ANANS F [(1s,35)-3- | xapOoHoBas [M+H]",
27 r oM Je H 114, 2.8 I'xg ,
N +
U N (TpudTopm | KHCIOTA ESI', RT
cl 1H), 6.85 (dd,
eroxcu)upk | (Ilpomexyrou | = 3.20
5 | (S6) J=90,17Tn
A00yTua|m | HOS )
Y , 1H), 462 —
WUIICPUAUH- | COCAUHCHHE 3)
454 (m, 1H),
2- Hu 3-
5 (rpud 450 (s, 2H),
kapOokcam npropmMeTo
P R P 397 - 386
501 KCH) LIUKJI00Y T
(m, 1H), 3.67
AHAMUH,THAPO
- 358 (m,

XJI0pHI

1H), 295 (s,
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2H), 2.63 (s,
IH), 234 -
232 (m, 1H),
226 — 216
(m, 2H), 2.07
- 198 (m,
IH), 190 -
1.78 (m, 2H),
143 - 127
(m, 2H).
'H sIMP (400
MTI1, DMSO-
ds) & 9.47 (s,
1H), 7.93 d, J
= 8.1 T', 1H),
(2R.55)-1- 750, J=8.9
[(mpem- u , 1H), 7.24
b6ymoxcu)xkapd (s, 2H), 7.07
(2R,55)-5- 4 P
onm|-5-[2-(4- (dd, J = 114,
[2-(4-xmop-
; xyop-3- 2.8 Ty , 1H),
¢dropdenoxen) | M/Z: 434, | 685 (dd, J =
¢dTopdenox
areramugo|mu | 436 90, 28 T ,
° cH)aueTaMu .
N NCPUINH-2 - [M+H]", | 1H), 6.68 (s,
28 O”#)LN no]-N-(3,5- .
o\/‘LN\ KapBOHOBas ESI', RT|1H), 451 (s,
j@( aumetunde
cl KHCJI0Ta = 229 | 2H), 373 -
HUJT)TTUTICP
(ITpomexytou | (S4). 3.61 (m, 1H),
UIUH-2-
HOC 318 - 3.09
kapOokcam
COCIMHCHHE 3) (m, 1H), 3.04
HA
" 3,5- - 296 (m,
JAMCTHIAHWT IH), 243 -
222 (s, 6H),
194 — 185
(m, 2H), 1.49
- 141 (m,

2H).
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'H AMP (400
MI't , DMSO-
de) 67.89 (d,J
=8.1 I'u, 1H),
(2R.55)-1- 769 (t,J=538
[(mpem- I'm , 1H), 7.49
oymoxcu)xkapo (t, J=89 I,
(2R,55)-5- 4 P
onm|-5-[2-(4- 1H), 7.06 (dd,
[2-(4-xmop-
; XJIop-3- J =114, 28
dropdheHOKCH) I'm , 1H), 6.84
dropdenox M/Z: 454,
areTaMHuI0 | ITH (ddd, J = 9.0,
cH)aLeTaMu 5 456 58 11T
w O F nepuIuH-2- 3, 1. o,
o ANAw~Ke | o]-N- [M+H]',
29 F o N € H (5.5.5 kapOoHOBas EST' RT 1H), 450 (s,
GU " o KHUCITOTA | 2H), 3.67 -
Tpudropme = 2.13
(ITpomeskyTou 357 (m, 1H),
HTHT)ITHIIC (S4).
HOE 311 - 3.03
puanH-2-
COCIUHCHHE 3) (m, 2H), 2.98
kapboxcam
" 5,5,5- - 290 (m,
uAa
TpudToppenta 2H), 232 -
n-1-amuH, 2.17 (m, 3H),
TUAPOXJIOPHT 187 - 1.78
(m, 2H), 1.50
- 143 (m,
4H), 141 -
1.27 (m, 2H).
(2R,55)-5- | 2R.59)-1- 'H AMP (400
[2-(4-xmop- | [(mpem- MI' , DMSO-
3- oymoxcu)xapd ds) & 9.86 (s,
dropdenox | onunal-5-[2-(4- | M/Z: 472, | 1H), 794 (d, J
cu)areTamu | XJjaop-3- 474 =8.1 T, 1H),
1 & L :

30 o ENJ%}” o e 10 ]-N-[3- dropdpenokcu) | [M+H], | 766 - 7.60
FUO\)LYSI (mudropme | amerammmo|mu | ESI', RT | (m, 1H), 7.55
[e)

Tokcu)peH | mepuanH-2- = 221 |- 742 (m,
wi|nunepu | kapOoHOBas (S4). 2H), 739 -
JIHH-2- KHCIIOTA 6.97 (m, 3H),
kapboxcam | (ITpomexyTou 692 - 6381
un HOC (m, 2H), 451
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COCIMHCHHE 3) (s, 2H), 3.74 -
" 3- 3.62 (m, 1H),
(zupropmeTok 321 - 3.13
CH)aHUIHH (m, 1H), 3.06
- 297 (m,
IH), 244 -
234 (m, 1H),
198 - 1383
(m, 2H), 1.54
- 138 (m,

2H).
'H AMP (400
MI'r , DMSO-
ds) 0 10.04 (s,
1H), 8.16 (d, J
=3.1 T, 2H),
(25,5R)-1- 792 (dd, J =
[(mpem- 282, 84 T ,
(28,5R)-5- | dymoxcu)xapd 2H), 759 -
[2-(4-xmop- | onmm]-5-[2-(4- 747 (m, 2H),
3- xyop-3- 740(d,J=738
¢dropdenok | propdenoken) | M/Z: 474, | T'u , 1H), 7.08
cmareramu | aneramugo|mu | 476 (dd, J = 114,
31 o\/lL Lj?s, "Q\K 10 ]-N-[3- MCPUAUH-2- [Mv:H]+, 2.8 Tu , 1H),
aj:j’ (tpudropm | xapGoHoBas ESI', RT |6.87 (ddd, J =
etun)(p)eHU | KUCIOTA = 237190, 29, 1.1
Almanepug | (Ipomesxyrou | (S4). i, 1H), 4.53
HH-2- HOC (s, 2H), 3.76 —
kapbokcam | coeauHeHHe 4) 3.68 (m, 1H),
un Hu 3- 324 - 319
(Tpudropmetn (m, 2H), 3.08
J)aHUIHH - 3.00 (m,
1H), 244 -
239 (m, 2H),
199 - 187
(m, 2H), 154
- 143 (m,




77

2H).
'H AMP (500
MTI1;, DMSO-
ds) & 991 (s,
1H), 7.94 (d, J
=8.1 T, 1H),
7.81(d,J=2.0
(2R,55)-1-
I'm , 1H), 7.50
[(mpem-
(2R58)-5- |6 Yxap6 =89 In,
,58)-5- MOKCIU)KA]
4 P 1H), 7.39 (dd,
[2-(4-xmop- | onmm]-5-[2-(4-
J=1838,20Tn
3- xmop-3-
dropd dropd ) , 1H), 7.33 (d,
topdenok | propdheHokcu
P P J = 88 I,
cu)areramu | aneramuno|mu | M/Z: 486,
1H), 7.07 (dd,
10]-N-(2,2- | mepugus-2- 488
o 5 IMAHT J =114, 28
augrop- KapOOHOBAas +H] .
39 P P ) I'm , 1H), 6.85
2H-1,3- KHCJI0Ta ESI', RT
(ddd, J = 9.0,
6erzoanok | (IIpomexyrou | = 232
28, 1.1 T ,
coa-5- HOE (S4).
1H), 451 (s,
WI)IAMIEPH | COCTUHCHHE 3)
2H), 373 -
JUH-2- u 2,2-mudrop-
3.64 (m, 1H),
kapOokcam | 2H-1,3-
317(d,J=179
un OEH30AHOKCOT
I'm , 1H), 3.01
-5-amuH
(dd, J = 11.9,
THAPOXJIOPU
33 I'm , 1H),
243 - 235
(m, 1H), 1.97
- 1.84 (m,
2H), 151 -
1.40 (m, 2H).
2-(4=xmop- | (2R,55)-1- 'H AMP (500
P M/Z: 500,
3- [(mpem- 500 MI'r , DMSO)
dTopdenox | Gymoxcu)kapd 6792 (dd,J=
[M+H]",
40 cu)-N- onm|-5-[2-(4- ) 8.0, 2.6 Ty ,
ESI', RT
[(3S,6R)-6- | xmop-3- 533 IH), 7.78 -
[5- dropderoxcn) 4 | 772 (m, 1H),
(Tpudropm | anerammmo|mu ' 769 - 17.63
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etun)-2,3- | mepuauH-2- (m, 1H), 7.58
JUTHAPO- kapOoHOBas (t,J=8.7TIu,
1H- KHCJI0Ta IH), 7.50 (t, J
mounaon- | (Ipomexyrou =89 T, 1H),
2- HOC 7.07 (dd, J =
kapOoHw1| | cocanHCHHE 3) 114, 2.6 T ,
MUATICPUIUH | U 5- 1H), 6.85 (dd,
-3- (Tpudropmetn J=1289,27TIn
wilaneram | 1)-2,3- , 1H), 5.13
un auruapo-1H- (dd, J = 14.9,
H30MHIOJI 52 TI'm , 1H),
504 - 490
(m, 1H), 4.86
— 465 (m,
2H), 452 (s,
2H), 3.67 -
3.58 (m, 1H),
341 - 333
(m, 1H), 3.04
- 296 (m,
IH), 244 -
236 (m, 1H),
2.10 (s, 1H),
196 - 178
(m, 2H), 1.53
- 139 (m,

2H).
2-(4-xmop- | 2R,59)-1- 'H AMP (400
3- [(mpem- MIr , DMSO-
dropdenox | oymoxcu)kapd | M/Z: 516, | ds) 67.91 (d, J
cu)-N- onmi|-5-[2-(4- | 518 = 8.1 T', 1H),
a . 0\)0L éﬁk%;& [(3S,6R)-6- | xmop-3- [M+H]", |753 - 743
Clj:jr N [3- dropderoken) | EST, RT | (m, 2H), 7.39
(Tpudropm | aneramumo|mu | = 243 | (d,J=8.6 T,
CTOKCH)- ICPUANH-2- (S4). IH), 7.29 (d, J
2,3- kapOoHOBas =8.1 T, 1H),
JUTHIPO- KHCITOTA 7.07 (dd, J =
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1H- (ITpomesxyTou 114, 2.8 T'x .,
H30UHAOI- | HOE 1H), 6.85 (dd,
2- COCAMHCHHE 3) J=87,24T1n
kapbonun| |wu 5- , 1H), 5.12 -
nunepuanl | (tpudropmeTo 502 (m, 1H),
-3- Kkcn)-2,3- 493 - 483
uijanetam | guruapo-1H- (m, 1H), 4.72
70 H30UHAOJT - 458 (m,
2H), 451 (s,
2H), 3.67 -
357 (m, 1H),
340 - 333
(m, 1H), 3.00
(dd,J=9.6I'g
, 1H), 2.44 -
235 (m, 1H),
217 - 205
(m, 1H), 1.96
- 1.88 (m,
IH), 187 -
1.78 (m, 1H),
154 - 138

(m, 2H).
(2R,59)-5- | 2R,58)-1- 'H SMP (400
[2-(4-xmop- | [(mpem- MI1t , DMSO-
3- O6ymoxcu)kapd ds) 6 8.14 (t, J
dropdenox | onmnl-3-[2-(4- =6.0 ', 1H),
cu)areTamu | XJjop-3- M/Z: 492, | 791 (d,J=8.1
mo]-N-{|1- | dropdenokcu) | 494 I'm, 1H), 7.50
o N NN METWI-5- areTamMuao0 | 1 [M+H]+, (t,J=89 I,

42 | * o N e H Ny

dj@( N o, (tpudropm | mepuamn-2- | ESI', RT | 1H), 7.07 (dd,
erun)-1H- | kapOoHoBas = 304 J =114, 29
nmupason-3- | xkucmora (S6). I'm , 1H), 6.89
wilmerun} | (Ilpomexkyrou - 682 (m,
MIATICPUANH | HOC IH), 6.70 (s,
-2- COCAMHCHHE 3) IH), 4.50 (s,
kapbokcam | u 1-[1-meTun- 2H), 428 -
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139 5- 4.18 (m, 2H),
(Tpudropmern 398 - 387
)-1H- (m, 3H), 3.74
Upazosn-3- - 355 (m,
Wi|MeTaHAMUH IH), 3.07 -
TUAPOXJIOPUT 291 (m, 2H),
246 — 234

(m, 2H), 1.93
- 179 (m,
2H), 150 -

1.28 (m, 2H).
'H AMP (500
MTI1, DMSO-
ds) 6 8.40 (t, J
=6.0 I', 1H),

(2R.55)-1- 792(d,J=8.1
[(mpem- I'm, 1H), 7.49
(2R58)-5- | dymoxcu)kapd t,J=89TIn,
[2-(4-xm0p- | onmn]-5-[2-(4- IH), 728 -
3- xJ0p-3- 725 (m, 1H),
¢dpropdenok | GpropdeHoKCH) 7.06 (dd, J =
cu)anetamu | aneramugo|mu | M/Z: 479, | 11.4, 2.8 T ,
mo]-N-{[5- | mepunun-2- 481 1H), 6.85
N N~y (tpudpropm | xKapGoHOBas [M+H]", | (ddd, J = 9.0,
etwn)-1,2- | xkucmora ESI', RT |28, 1.1 Iy ,
okcazon-3- | (Ilpomexyrou | = 2.02 | IH), 450 (s,
wimetun} | HOC (S4). 2H), 445 -
MUATICPUINH | COCTUHCHHE 3) 434 (m, 2H),
-2- " 1-[5- 369 — 3.60
kapbokcam | (Tpudropmern (m, 1H), 3.06
un 1)-1,2- - 294 (m,
oKcazon-3- 2H), 256 -
Wwi|MCeTaHAMIH 2.52 (m, 1H),
238 — 232

(m, 1H), 1.91

- 1.80 (m,

2H), 146 -
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1.31 (m, 2H).
'H AMP (500
MI'w, DMSO-
ds) 6 8.80 (d, J
=5.1Tu, 1H),
843 (t,J=59
I'm , 1H), 7.94
(2R,55)-1-
(d,J=8.1Tu,
[(mpem-
(QR59)-5 5 Jkaps 1H), 7.66 (d, J
,58)-5- MOKCIU)KA]
Y P =5.1Tu, 1H),
[2-(4-xmop- | onmm]-5-[2-(4-
7.60 (s, 1H),
3- xmop-3-
dropd dropd ) 751 (t, J=89
topdeHok | dpropdheHokcu
P P I'm , 1H), 7.08
cu)areramu | aneramuno|mu | M/Z: 489,
(dd, J = 114,
qo|-N-{|4- | mepugun-2- 491
" o F e (i . IM+H] 2.8 I'm , 1H),
HPTOPM | KapOOHOBAA +H] .
44 | e o X Q))%R’k ”W@XF B ) 696 — 674
U N CTHI)IIUPH | KHUCIOTA ESI', RT
cl (m, 1H), 4.52
JIWH-2- (IIpomexxytou | = 1.94
(s, 2H), 4.48
wilmetun} | HOE (S4).
(d,J=6.0T,
MUNICPUIUH | COCTUHCHHE 3)
2H), 3.75 -
-2- u 1-[4-
5 (rpud 3.62 (m, 1H),
kapbOoxcam udropmeTH
P T)p P 5 312 - 3.05
ux J)MUPUANH-2-
(m, 1H), 3.00
Wi|MeTaHAMUH
(d,J=12.5Tu
THAPOXJIOPUL
, 1H), 242 -
2.34 (m, 2H),
1.89 (dd, J =
251, 9.6 T,
2H), 155 -
1.35 (m, 2H).
2-(4=xmop- | (2R,55)-1- 'H AMP (400
P M/Z: 500,
3- [(mpem- 500 MI't , DMSO-
) y ) @( dropdenox | 6ymoxcu)kapd IMAHT ds) 6 8.36 (d, J
45 | ¢ o o J° F | cu)-N- oHu|-5-[2-(4- "~ | =6.7Tu, 1H),
)G ) FF ESI', RT
c [(3S.6R)-6- | x710p-3- 541 791(d,J=8.1
[4- dbropderokcn) 4 | T, 1H), 7.50
(Tpudropm | anerammmo|mu ' t, J=89TIn,
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etun)-2,3- | mepuauH-2- IH), 740 (t, J
JUTHIPO- kapOoHOBas =79 T, 1H),
LH-uHOom- | KHCIOTA 732(d,J=78
1- (ITpomerxyTou I'm , 1H), 7.07
kapOoHw1| | HOC (dd, J = 114,
MUICPHUINH | COCAUHCHHC 3) 2.8 Tu , 1H),
-3- u 4- 685 (dd, J =
wilageram | (Tpudropmern 90, 2.8 T ,
una 1)-2.3- IH), 452 (s,
muruapo-1H- 2H), 442 (q, J
HHIOJ =9.1Tu, 1H),
421(q,J=93
I'm , 1H), 3.71
- 359 (m,
1H), 3.43 (d, J
=8.0 'y, 1H),
330 - 323
(m, 1H), 3.01
(dd, J = 125,
33 Ty , 1H),
255 (s, 1H),
246 - 215
(m, 2H), 1.97
- 1.83 (m,
2H), 156 -

1.45 (m, 2H).
(2R,55)-5- | 2R.59)-1- 'H AMP (500
[2-(4-xmop- | [(mpem- MI1t , DMSO-
3- b6ymoxcu)xkapd MZ 472, ds) 0 10.13 (s,
dropdenox | onmn|-5-[2-(4- 174 1H), 7.94 (d, J
] éluj)(:k /@N _(%\F cuareramu | XJjop-3- IMEH] =82Tu, 1H),
46 FUO\)LE‘. ) F no]-N-[1- dropdheHOKCH) ESI'. RT 777, J=24
cl (2,2- areTaMuI0 | mu I'm, 1H), 7.51
Au(TOPLUK | MEPUIUH-2- - 189 (t,J =89 I,
Jomponui)- | kapOoHOBas 4. 1H), 7.08 (dd,
1H- KHCIIOTa J =114, 28
mupason-3- | (Ipomexyrou I'm, 1H), 6.86
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wilnunepu | HOE (ddd, J = 9.0,
JTUAH-2 - COCAMHCHHE 3) 28, 1.1 I'x ,
kapbokcaM | u 1-(2,2- 1H), 6.56 (d, J
U I TOPLIHKIO =24Tu, 1H),
nportw)-1H- 452 (s, 2H),
Upazos-3- 448 - 438
aAMHH (m, 1H), 3.73
- 359 (m,
IH), 324 -
3.16 (m, 1H),
302 - 293
(m, 1H), 2.42
- 223 (m,
4H), 193 -
1.83 (m, 2H),
150 - 1.38

(m, 2H).

Cxema nytn 11
F
FLF
F
Boc O N Boc O
N ]

o % ~OH POCI,, IUPHIHH o N 2N F

+  — F

FUO\)LN‘W ) HN E pemo°c b o M " F

H F Cragms a j@/ H
a [IpomexyTOUHOE COeIUHECHUE 3 cl
[Ipumep 32

4 M HCIB 1.4OHOKCAH
Crammi b l1,4zm01<caﬂ rt.

F. F

H o
N
(o] 7w N
H

F o A+
CI: C i

[Ipumep 33
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IIpumep 32 (cragus 11.a): mpem-oymu. (2R,59)-2-[13,5-
ouc(rpudropmerna)penuni|kapdbamona]-S-[[2-(4-xa0p-3-PpTop-
(Ppenoxcu)anerni|amuHo |nunepuauH-1-kapookcuaaT

F
FLF

Boc O

(o]
: o\)l\N\\o@)\ F
H
Cl

Tlpanep 32

K pacTBopy (2R,55)-1-[(mpem-6ymoxcu)kapbonmn |-5-[ 2-(4-xnop-3-
dbTopdeHokcu )areraMuo |nunepuauH-2-kapoonoBori  kucinotrel (200 wmr, 0.441  MmoIb,
IIpomexxyrounoe coenuHerne 3) B Oe3BomHoM DCM (4 mu) mpu O °C nmobaBmsum 3,5-
ouc(rpudropmermn)anmnus (101 mr, 0.441 mmons), mupunus (178 Mk, 2.20 MMoIb), a 3aTeM
POCl5 (101 mr, 0.661 MMOIB), 1 CMECh MEPEMELINBAIN TP KOMHATHOH TEMITEPaType B TEUCHHE
18 u. Peakumonnyto cmech pasdasmsuiu DCM (6 mi), oxnaxnamu 1o 0 °C, a 3arem OepeskHO
n00aBISIIM 1O KAaIIsIM K PacTBOPY HAchIEeHHBIM BOAHBIM pacTBopoM NaHCO; (12 mu) mpu O
°C. Tlony4eHHBI pacTBOp HArpeBaju OO KOMHATHOW TEeMIIEpaTyphl MPU NMEPEMELINBAHUU B
tedeHne | 4. OpraHUUCKHIA CJIOW OTHESUTM C MPUMEHEHUEM KapTpumka pasmenutens ¢as, a
3aTeéM KOHLEHTPUPOBAIU HOO 6AKYYMOM C TIOJyYE€HHUEM YKa3aHHOI'O B HA3BAaHUHM COECTUHEHUS
(70% wumncrora, 312 mr, 0.340 mMmonb, 77% BBIXON) B BHIE TBEPAOIO BEIIECTBA OPAH)KEBOTO

usera, M/Z: 488, 490 [M+H]", RT = 1.13 (S2). ITponykT npumensnu 6e3 naibHeHIel OunCTKY.

Mpumep 33 (cragus 11.b): (2R,55)-N-[3,5-6uc(Ttpudropmernn)denni]-S-[2-(4-xy0p-

3-¢propdenoxcu)aneramMuao | nunepuIHH-2-KapoOKCAMUA

e

IIpmmep 33

CI

K pactBopy mpem-6ymun (2R,55)-2-[[3,5-6uc(tpudropmerun)denn |kapdamonn]-5-[[2-
(4-xmop-3-¢pTop-PpeHoKCcH )aleTr1 |aMuHO |unepunuH- 1 -kapbokcunara (70% umcrora, 312 wmr,
0.340 mmonb, mpumep 32) B OesBogHoM 1,4-muokcane (2 mur) pobasmsuiu 4 M HCI B 1,4-
mnokcaHe (3.0 mu, 3.00 MMOIB) M CMeCh NEpeMEIIMBAIM NPH KOMHATHOH TeMIlepaType B
TedeHHe 2 4. PeakIMOHHYI CMeChb KOHLEHTPUPOBAIU 7100 6AKYYMOM, W OCAJOK OUYHINAIH
nocpencteoM mnpenapatuBHoii BOXKX (Crmocob 3) ¢ monydeHueM yKa3aHHOTO B Ha3BaHHUH

coenuuenus (106 mr, 0.196 Mmonb, 58% BbIXOI) B BHE MOpolka 6eoro usera, 'H SMP (400
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MI'u , DMSO-ds) 6 10.67 — 10.11 (m, 1H), 8.42 (s, 2H), 7.96 (d, /= 8.1 I'u, 1H), 7.75 (s, 1H),
751 (#,J=89Tu, 1H), 708 (dd, /=114, 2.8 'y, 1H), 6.87 (ddd, /=19.0,2.8, 1.1 I'n, 1H),
4.53 (s, 2H), 3.82 —3.64 (m, 1H), 3.25 —3.19 (m, 1H), 3.09 — 3.00 (m, 1H), 2.45 — 2.38 (m, 1H),
2.03 —1.85 (m, 2H), 1.57 — 1.41 (m, 2H), M/Z: 542, 544 [M+H]", EST', RT = 2.61 (S4).
HnmoctparuBHble coenuHenust B TaGjaune S cHHTE3NPOBAIN COTMIACHO OOIEMY HyTH
11, xax nokasano ana Ilpumep 33, ¢ mpuMEHEHHEM COOTBETCTBYIOIIMX MPOMEXKYTOYHBIX
coenuHeHni. COOTBETCTBYIOIIME MPOMEKYTOUHbIE COEAUMHEHMs] C 3alIMTHON Trpymmoi boc

NPOHYMEPOBAHHBIX MPHUMEPOB TAKXKe MPENCTABIAIOT COOOH MpUMEpPbI COTJIACHO HACTOSIIEMY

U300PETEHHIO.
Tabauua S
IIp IIpomexyTou LCMS
um | Ctpykrypa Ha3zsanne | Hble U 'H AMP
€p COeMHEeHHSI
'H AMP (500
MI'u , DMSO-
(2R,59)-1- ds) 6 10.64 (s,
[(mpem- IH), 837 (d, J =
(2R,58)-5- | 6ymoxcu)xapd 29 Tn , 1H),
[2-(4-xn0p- | oHmA]-5-[2-(4- 793 d,J =82
3- xJ0p-3- I'm , 1H), 7.51
dropdenox | dpropheHokcn) MZ 464, (t, J =89 I,
cH)areTaMu | aneTaMuio U 166 1H), 7.08 (dd, J
. H (: NE’N}N_{F g0 ]-N-[1- TCPUIUH-2- [M+H]+, =114, 28 I'g,
34 FD/O \)\E 9 H (Tpudropm | kapOoHOBas ESI. RT 1H), 6.91 - 6.79
cl etun)-1H- | kucmora (m, 2H), 4.52 (s,
mapason-3- | (IIpomexyTod - 2 2H), 3.71 — 3.58
wiloumnepu | HOE (36) (m, 1H), 3.27 -
JIVH-2- coeIUHCHHUE 3) 320 (m, 1H),
kapOokcaM | u 1- 3.04 - 296 (m,
)30 (Tpudropmern 1H), 2.45 - 2.31
J)Iupason-3- (m, 2H), 1.96 -
aMUH 1.84 (m, 2H),
1.53 - 1.39 (m,
2H).
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'H AMP (500
MI'y , DMSO-
dg) & 9.72 (s,
IH), 845, J=
(2R.,55)-1-
7.6 Tu , 1H),
[(mpem-
(2R,55)-5- 798 (d, J=8.1
oymoxcu)xapo
[2-(4-x70p- u, 1H), 7.59 -
oHui|-5-[2-(4-
3- 745 (m, 3H),
XJop-3-
¢dropdenHox 7.08 (dd, J =
dropdenoxcn) | M/Z: 492,
cH)aleTaMu 114, 28 Tu ,
arnetamugo|ou | 494
h o 10]-N-[2- ) 1H), 6.93 — 6.82
35 LNJ#\N F dr0p-5 MePUANH-2- [M-+H]", (. 1H), 4.53 (
F Top-5- m, ,4.53 (s,
D/O\)Ln‘ F P kapOoHOBas ESI', RT
ol (Tpudropm 2H), 3.80 - 3.61
" KHUCIOTa = 3.66 (. 1H), 3.33
eTrm)heHu m, , 333 -
(ITpomexxytou | (S6).
a|ounepun 332 (m, 1H),
HOC
HH-2- 302 (dd, J =
COCIUHCHHUE 3)
kapbokcam 12.1, 3.1 I ,
u  2-prop-3-
1701 T 2H), 2.46 — 2.39
uhTOpMETH
P P (m, 1H), 2.01 -
J)aHUIUH
1.95 (m, 1H),
1.92 — 1.86 (m,
1H), 1.53 - 1.44
(m, 2H).
2R58)-1- 'H MP (400
(2R,55)-5- ( 9 (
[(mpem- MI'n , DMSO-
[2-(4-xmop-
; O6ymokcu)xkapd dg) & 9.73 (s,
oum|-5-2-(4- 1H), 822 (t, J =
¢dropdenox
xJop-3- M/Z: 492, |72 Tu , 1H),
CH)aleTaMu
dropdenorcu) | 494 796 d,J =82
W © 10]-N-[2- .
o NN F ancramugo|mu | [M+H]", w, 1H), 7.58 -
36 r oM Jo n I I | prop-3- .
j@’ N nepuInH-2- ESI', RT |7.46 (m, 2H),
c (Tpudropm
kapOoHOBas = 2311739 (t, J = 8.1
etun)peHn
KHCIIOTA (S4). I'm , 1H), 7.08
A|numepuy
(ITpomesxytou (dd, J = 114,
HH-2-
HOE 28 TI'm , 1H),
kapOoxcam
COCTUHCHHE 3) 6.87 (ddd, J =
1501
u  2-¢prop-3- 89,28 11T,
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(TpudTopmern IH), 4.53 (s,
J)aHUTUH 2H), 3.80 — 3.60
(m, 1H), 3.30 -
327 (m, 1H),
3.07 - 297 (m,
1H), 2.46 — 2.39
(m, 1H), 2.03 -
1.83 (m, 2H),
1.56 — 143 (m,
2H).
'H AMP (400
MTI'y , DMSO-
ds) & 10.07 (s,
1H), 8.10 (d, J =
8.0 Ty , 1H),
(2R,55)-1-
8.02 (t, J =80
[(mpem-
(OR.59)5 5 Jkaps I'm , 1H), 7.95
,55)-5- VIMOKCU)KAP
(d, J=282 T,
[2-(4-xnop- | onma]-5-[2-(4-
IH), 751 (t, J =
3- xJop-3-
dropd dropd | 89 Tm , IH),
topdeHok | dropdheHoKCH
P P M/Z: 491, | 708 (dd, J =
CH)aleTaMu | aueTaMuao |mu
1-N-[6 5 493 114, 28 Tu ,
S F J0|-/V-| 6~ NCPUINH-2-
. o M«QLOXE rons ; [M+H]", | 1H), 7.00 (d,J =
W@ H Tpu@TOop™M | KapOOHOBas
Fj@’"‘)\: ESI, RT |79 Tu , 1H),
a CTOKCH)ITHD | KHUCIOTA
= 2341686 (dd, J =
WAUH-2- (ITpomesxytou
(54). 89, 1.7 Tu ,
Wi|mnepu | Hoe
1H), 452 (s,
IUH-2- COCITHHCHHE 3)
2H), 3.72 - 3.62
kapbokcaMm | u 6-
(rpud (m, 1H), 3.27 -
un uhTOPMETO
P P 323 (m, 1H),
KCH)IIHPHIUH-
3.06 — 297 (m,
2-aMUH
1H), 2.44 — 2.40
(m, 1H), 2.00 -
1.83 (m, 2H),
1.53 — 140 (m,

2H).
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'H AMP (500
MI'y , MeOD-
(2R.55)-1-
d,) 6843 (d, J=
[(mpem-
QR5S)-5- |6 YapG >2 T, 1H),
,55)-5- Vmokcu )kap
837 (s, I1H),
[2-(4-xmop- | onwm]-5-[2-(4-
7.33 — 7.25 (m,
3- XJop-3-
dropdh dropd ) 2H), 6.85 (dd, J
topderok | dhropheHOKCH
M/Z. 475, | =110, 2.8 T’ ,
CH)areTaMu | aneTaMuio U
477 1H), 6.74 (ddd,
W9 NN J0|-N-[4- TICPUINH-2- .
38 Nz N X F (rpd 5 [M+H], [J=189,29,12
F UPTOpM | KapOOHOBAA
U°\)LN‘ i ThHbTOP P ESI", RT |Tu , 1H), 443
a CTHI)TUPH | KUCIOTA
= 2.11 | (s, 2H), 3.85 —
JTUH-2- (ITpomesxytou
(S4). 374 (m, 1H),
WI|TIEPH | HOE
3.38 — 3.28 (m,
UH-2- COCITHHCHHE 3)
1H), 3.16 — 3.05
kapbokcaM | u 4-
(o (m, 1H), 2.51 —
un ndropmMeTa
P P 240 (m, 1H),
J)UPUAHH-2 -
2.11 — 1.90 (m,
aMHH
2H), 1.60 — 1.47
(m, 2H).
Cxema mytn 12
?oc o] u300y TrIXITOpdhopmuIaT ?oc o
NMM, NH,OH 0 R NH,
0 7®) OH it ¢
s F o .|@
F]@/o\)j\”\‘ ) EtOAc, r.t. U ”
Cl Cramus g Cl
TIpomexxyToOUHOE COeIUHCHHE 8
XPhos, 'BuOK
N ' Cramus p
| Pd,(dba)
F
B')(N;\'fp 1,42anoxc2H ,120 °C
/(\ ?oc o fN
4 M HCIs Z F
(R N )\’< 1,4-THOKCAH F O\)OJ\ - R ” N)\FKF
wk N
j@/ 1 ,4-IUOKCaH . H
cl r.t.
Tpinep 49 Cromax ¢ [Ipamep 48 3

IIpomesxyTounoe coenunenue 8 (crapus 12.a): mpem-oymun (2R,55)-2-kapéamon.i-

5-[2-(4-xn0p-3-propdeHokcu)aneramuao| nunepuauH-1-kapookcuaar
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?oc (0}
N

O
)
F O\)kN“
H
Cl

ITpoMeskyTOUHOE COCAMHEHHE 8

R NH,

NMM (0.61 wmn, 557 mmonb) u wuzoOytmixnoppopmuar (0.72 mu, 5.57 mMmosb)
no0aBIsIIH K pacTBopy (2R,55)-1-[(mpem-6ymoxcu)kapbonun|-5-[ 2-(4-xnop-3-
bTopdeHokcH )arieTaMuIo |munepuauH-2-kapOoHoBor KucaoThl ([IpoOMeKyTOYHOE COeqUHEHHE
3, 2.00 1, 4.64 mmonb) B 6e3Bogrom THF (32 mur). Uepes 20 mun, NH4OH (35%, 0.51 ma, 9.28
MMOJIb) O0ABISUIM M CMECh MEPEeMEINMBAIM MPU KOMHATHOW TEMIIEpaType B TEUEHHe 2 4.
PeakunoHHYI0 CMeCh KOHLEHTPUPOBAIH 100 8AKYYMOM W TIOJNYYEHHBIH OCAZOK PAaCTBOPSUIH B
EtOAc (100 mi) u mpomeBaiu H>O (50 mur). Opranndeckue skctpaktsl ey Hag MgSOy u
KOHIIEHTPUPOBAJTIN HOO 8AKYYMOM C TIOJyYeHUEM YKa3aHHOTO B Ha3BaHuu coenuHeHus (1.82 r,
4.02 Mmonb, 87% BbIXOX) B BHIe aMOphHOro TBepHOro BemecTsa Genoro usera, 'H SIMP (500
MI'u, CDCl3) 6 732 (t,J=8.6T'u, 1H), 6.89 — 6.64 (m, 3H), 6.04 (s, 1H), 5.51 (s, 1H), 4.79 (s,
1H), 4.50 — 4.40 (m, 2H), 4.12 (s, 2H), 3.12 (d, J = 13.6 'y, 1H), 2.21 — 2.15 (m, 1H), 1.95 —
1.88 (m, 1H), 1.71 — 1.63 (m, 2H), 1.44 (s, 9H), M/Z: 452, 454 [M+Na]", ESI", RT = 0.82 (S2).

IIpumep 48 (ctagus 12.b): mpem-0ymu. (2R,55)-5-[2-(4-x10p-3-
¢proppenoxcu)aneramunol-2-{[2-(TpudpropmeTny)nupuMHINH-4-

wi|kap6amons} nunepuanH-1-kapookcuiaar

I|30c 0 | SN
N /)\’<F

O R ” N F
L)
F o N F
: I H
Cl
TIpumep 48
K pacTBopy mpem-oymu (2R,55)-2-xapbamonn-5-[2-(4-xm0p-3-

dbropdeHokcn)arneramuno |nunepunut-1-kapdokcunara (Ilpomexyrounoe coenunenune 8, 129

mr, 0300 wmmomp) B Oe3sBomHOoM |,4-mmokcane (2 wmu) pobasmsim  4-Opom-2-

(rpudropmerin)mupuvunus (68 mr, 0.300 mMmons), Pdy(dba)s; (14 mr, 0.0150 mmons), ‘BuOK
(47 mr, 0.420 mmonb) u XPhos (14 mr, 0.0300 MMonb). PeakinoHHBIH COCy Nera3upoBajH B
atmocdepe N, nepen varpeBarrem npu 120 °C npu oOsydeHUE MUKPOBOJTHAMH B TeUEHHUE 2 4.
Peaknmonnyto cmece paszbaemsuim EtOAc (10 mu) m mpomeBaiiu HO (2 x 10 wm).

Opranndeckne 3KCTPaKThl KOHLIEHTPUPOBAIU 10O 6akyymom u ounimaiu nocpenctsomM FCC Ha

cunukarese (10 — 100% EtOAc B rentane) ¢ nonyueHHeM yKa3aHHOTO B HA3BAaHUM COEIMHEHHS
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(50% uucrora, 68 mr, 0.0590 mmoib, 20% BBIXOA) B BUAE CMOJIBI JKenToro usera, M/Z: 476, 478

[M-Boc+H]", EST', RT = 3.98 (S4).

Ipumep 49 (cragus 12.c): (2R,5S5)-5-[2-(4-xn0p-3-propdenoxcu)aneramuao]-N-[2-

(TpudTopmMeTHI)THPUMHAHH-4- W1 |MHNIepHAHH-2-Kap0oKcaMu]

1.0
N Z F
F o\)l\N“‘ ® H F
Ty
cl

TIpumep 49

K pactBopy mpem-oymun (2R,55)-5-[2-(4-xnop-3-¢propheHokcn)aneramuno]-2-{[2-
(TpudropmeTin)mupuMHuINH-4-1i|kapbamonn } munepunuH- 1-xkapookcunara (Ilpumep 48, 50%
yrcrota, 68 mr, 0.0590 mmone) B 6e3BoaHOM 1,4-nrokcane (0.6 mur) nobasmsmn 4 M HCl B 1,4-
mrokcade (1.2 mu, 5.00 MMONIB) M TEpeMelINBAIN NPU KOMHATHOW TEMIIEpaType BCIO HOYb.
Peaknmonnyro cmece racumum NaHCO; (15 mn) uw mpomeiBamm EtOAc (2 x 15 wm).
Opranundeckne 5KCTpakThl oObenmHsmM, cymruud Hax MgSQOs, M KOHLEHTPUPOBAIH 7100
sakyymom. Ocanok ounianu nocpeactsom npenapatusHoin BOXKX (Crnocob 3) ¢ nonydeHuem
ykazaHHOro B Ha3BaHuM coeauHeHus (9.0 mr, 0.0189 mmons, 32% BbIXOM) B BHUAE MOPOIIKA
Genoro usera, 'H SIMP (400 MI'it , DMSO-ds) 6 888 (d, /J=58Tu, 1H), 829(d,/J=58Tu,
1H), 793 (d, J=8.1Tu, 1H), 7.50 (t, /=89 Tu, 1H), 7.07 (dd, /=114, 29 I'u , 1H), 6.85
(ddd, /=89, 1.8 T'u, 1H), 4.51 (s, 2H), 3.73 — 3.62 (m, 1H), 3.43 — 3.37 (m, 2H), 3.03 — 2.97
(m, 1H), 2.40 — 2.35 (m, 1H), 1.97 — 1.85 (m, 2H), 1.49 — 1.43 (m, 2H), 1.28 — 1.21 (m, 1H), ),
M/Z: 476, 478 [M+H]", EST", RT = 1.98 (S4).

Cxema nytn 13
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I
|
Br N’j\ﬂ:z
Boc O F Boc O A
Ii(j)k JosiPhos SL~J009-1, o N N IN/ E
0 ® NH; tguONa, Pd,(dba) ®
’ 2 3 H F
o) 3 ®
F O\)J\N“ > F 0\)J\N\
H DME, 100 °C H
cl cl

[Ipumep 50

[IpOMEKyTOUHOE COSIUHCHEE 8 Cramua a

4 M HCIs
Cramus p 1,4-AHOKCaH
1,4-1uoKCcaH

rt
N
Pu®
N p F
F O\)J\N“- S H F
)OS
c

[Ipumep 51

IIpumep 50 (cragus 13.a): mpem-oymu.i (2R,55)-5-]2-(4-xn0p-3-
¢propdenokcu)aneramuno]-2-{[6-(TpudpropmeTni)nupazun-2-ui|KapoaMonsI} nuNepUaHH-

1-kapOokcuaar

HpHMep 50

B cocyn A zarpyxamu Josiphos SL-JO09-1 (12 wmr, 0.0221 mmonb) u Pdy(dba); (10 wmr,
0.0110 mmonb). B cocyn B sarpyxamu mpem-oymun (2R,5S5)-2-kapbamomnn-5-[2-(4-xmop-3-
dTopdeHokcu )areramuno |nunepunut-1-kapookcunar (IIpomexyrounoe coequHeHue 8, 95 wmr,
0.220 mmons), ‘BuONa (42 wmr, 0.441 Mmonb) u 2-6pom-6-(Tpudropmerun)mupasun (50 mr,
0.220 mmoinp). Oba cocyna repmerusupoBanu u nponysanu N,. [lerasuposanubsiii DME (4 wmn)
no0aBIsIM B COCYA A M PacTBOp MEPEMEIINBAIN B TE€UEHHE 5 MUH C OOpa3oBaHHEM pacTBOpa
aKTHUBHOTO KaTaJM3aTopa. JTOT PacTBOP 3aTeM A00aBisuM B cocyn B u cMech mepemermBanu
npu 100 °C B Teuenue 18 4. PeaklIMOHHYIO CMeCh OXJIaKAaMd A0 KOMHAaTHOH TeMIIEpaTyphbl,
pazbassuin H,O (10 mun) u skerparuposanu EtOAc (2 X 10 mr). OObeIMHEHHBbIE OpraHUYeCcKHe
SKCTPAKThI IPOMBIBAIIN COJIEBBIM pacTBopoM (10 mur), cymmmn Hag NaySO4 U KOHIEHTPUPOBAIH
100 6aKyyMOM C TIONyY€HHEM YKa3aHHOro B Ha3BaHMM coenuHeHHs (34% uucrora, 160 wr,
0.0945 mmonb, 43% BHIXOA) B BHAE Macia KOpUYHeBOro usera, M/Z: 476, 478 [M-Boc+H]",
ESI", RT = 1.05 (S2).
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Ipumep 51 (cragus 13.b): (2R,5S5)-5-[2-(4-xs10p-3-pTopPpenoxcu)aneramuno]-N-[6-

(TpudTOopMeTHI)MUPA3HH-2-HJ | MIUNePUANH-2-KapOoKkcaMu

N
Pe®
N bz F
O R N N E
F o\)I\N\“ & H F
IO
Cl

TTpumep 51

K pactBopy mpem-oymun (2R,55)-5-[2-(4-xnop-3-prophenokcu)aneramunio |-2-{[6-
(TpudropmeTin)nupasun-2-ui|kapdbamonn } munepunut- 1 -kapbokcunara  (Ilpumep 50, 34%
gucroTa, 160 mr, 0.0945 mmoinb) B 6e3BogHoM 1,4-muokcane (1 mu) nobasasuim 4 M HCI B 1,4-
mrokcaHe (2.0 mu, 8.00 MMONIB) M CMeCh NEPEMEINMBAIM NPH KOMHATHOH TEMIlEpaType B
teyerue 24 4. Peakunonnyro cMmech racuin NaHCO; (15 mun) u mpombiBasiu EtOAc (2 x 15 mo).
OObenuHeHHbIE OpPraHWYECKUE SKCTPakThl cymuian Hax MgSO4, KOHLEHTPHUpPOBAIU 700
sakyymom, W ounmanu nocpeacrsoM mnpenaparusHoii BDXXX (Cmocob 3) ¢ monydeHuem
YKa3aHHOTO B Ha3BaHWU coexnHeHus (26 mr, 0.0544 mmonb, 58% BBIXON) B BHUAE MOPOIIKA
sxenToro nsera, 'H SAMP (500 MI'y , DMSO-dg) & 9.62 (s, 1H), 8.88 (s, 1H), 7.94 (d, /=8.2 T,
1H), 7.50 (t, /J=89T1u, 1H), 707 (dd, /=114, 28 'y, 1H), 6.86 (ddd, /=9.0, 28, 1.1 I'ry,
1H), 4.51 (s, 2H), 3.73 - 3.65 (m, 1H), 3.40 (dd, /J=10.2,2.9T't, 1H), 3.01 (dd, /=12.3,3.0 'y
, 1H), 2.44 — 2.38 (m, 1H), 2.00 — 1.86 (m, 2H), 1.53 — 1.44 (m, 2H), M/Z: 476, 478 [M+H]",
EST", RT = 1.96 (S4).

Cxema nyTu 14

N N
SUeU ¥
N F N F
F o R H F F o) A® H F
\)]\N‘ DMF, r.t. \)J\N‘
H H
cl cl

pmvep 51 [Ipumep 52

Hpumep 52:  (2R,55)-5-[2-(4-xn0p-3-Ppropdenoxcn)aneramuao]-1-mernia-N-[6-

(TpudTopMeTHI)MHUPA3HH-2-WI | MUNePUANH-2-KapOoKcaMu ]

N
I L
N X F
O
Cl

[Tpumep 52
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K pacTBopy (2R,55)-5-[2-(4-xnop-3-propdenokcn)arieramuno |-N-[ 6-
(TpudropmeTn)nupasun-2-uin|nunepuant-2-kapooxkcamuaa (Ilpumep 51, 90% uncrora, 33 wr,
0.0624 mmons) u K,CO3 (17 wmr, 0.125 mmons) B DMF (1 mi) nobasmsiin Mel (3.5 mka, 0.0562
MMOJIb) U CMECh INEpEeMEINNBAIN PU KOMHATHOW TemmepaType B TeueHue 2 4. PeaklnoHHyIO
cmech pazdasisimn EtOAc (20 mu) u mpomeanu H,O (10 mut). OpraHuueckue 3KCTPaKThI
cymmmwan Han MgSQOs, KOHLEHTPUPOBAIU HOO 6AKYYMOM, W OYHINAIA TOCPEICTBOM
npenapatuBHoi BOXKX (Criocob 3) ¢ monyueHneM yka3aHHOTO B Ha3BaHUU coenuHeHust (18 mr,
0.0357 Mmoub, 57% BBIXOX) B BHAe aMOp(HOro TBEpOro Bemecta Gemoro usera, 'H SIMP
(500 MI't, DMSO-ds) 6 11.01 (s, 1H), 9.63 (s, 1H), 8.88 (s, 1H), 8.03 (d, /=8.2T'u, 1H), 7.50
(t, /J=89Tnu, 1H), 7.08 (dd, J=11.4,2.8 I'1, 1H), 6.88 — 6.83 (m, 1H), 4.52 (s, 2H), 4.00 —
3.82 (m, 1H), 2.94 (dd, J=10.7,3.6 'y, 1H), 2.80 (dd, /=10.8,2.8 'y, 1H), 2.17 (s, 3H), 1.94
—1.79 (m, 3H), 1.76 — 1.64 (m, 1H), 1.39 — 127 (m, 1H), M/Z: 490, 492 [M+H]", EST', RT =
2.10 (S4).

Cxema myTH 15
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CTCPCOXUMHES IICHTHJIEHOIO KOJIBIA IPOM3BOIBHO HAZHAYCHA CTCPCOXUMUA IICHTHIBHOI'O KOJIBIA IPOU3BOJIEHO HA3HAYICHA

IHpumep 53 w54 : XwupanbHoe pasgenenne (2R,55)-5-[2-(4-xa0p-3-
¢propdenoxcun)aneramuno]-N-[3-(Tpu¢TOpMeTOKCH )M KIONEHTH | THNIePUAHH-2-
kapookcamuaa (Ilpumep 47)

(2R,55)-5-[2-(4-xnop-3-Ppropdhenokcu)aneramuno |-N-[ 3-
(TpudropmMeToKCH )IUKITONIEHTII |TunepuauH-2-kapookcamun (148 wmr, Ilpumep 47) nogsepranu
XUPATBHOW OYUCTKE C MPUMEHEHHUEM CIIENYIOIIEro crocoda:

Cnoco6 ounctku = 90:10 renran: EtOH + 0.2% DEA, amunoza-2, 21.2 x 250 MM, 5 MKM,
npu 18 mi/muH. Pasbasurens odpasua: MeOH, IPA.

C mocnenyromum:

Cnocobom ounctku = 90:10 renrtan: IPA, Chiralpak AD-H, 20 x 250 mm, 5 Mkm, npu 18
wr/muH. Pazbasurens obpasua: MeOH, IPA.

[Monyuanu (2R,55)-5-[2-(4-xn0p-3-pTopdenokcn)aneramuno]-N-[(15,3.5)-3-
(TpudropmeTokcH )uKIIONeHTII |unepuauH-2-kapbokcamun (Ilpumep 53, 4 mr) u (2R,55)-5-
[2-(4-xnop-3-propdpenokcn)aneramuno]-N-[(1R,3R)-3-

(TpudTopmMeTOKCH )IMKIIONIEHTII | TunepuauH-2-kapobokcamun (Ilpumep 54, 18 mr), a Takke nBa
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(2R,55)-5-[2-(4-xnop-3-Pproppenokcm)aneramuno]-N-[(1R,35)-3-
(2R,55)-5-[2-(4-xnop-3-

u3oMepa
(TprTOPMETOKCH )IIUKIIOTIEH T | TUITEPUINH-2-KapOoKkcaMu u
dropdenokcu)aneramuno]-N-[ (15,3 R)-3-(TprupTopMeTOKCH ) IUKIIONEHTH |TUIIEPUANH-2-
kapOokcamMua B BuAe MOPOWIKOB Oenmoro 1nBera. CTepeoxXwMMs MNEHTHJIBHOIO —KOJbLA
IPOM3BOJIbHO Ha3HAYEHA.

UnmoctpaTuBHble coequHeHus B TaGauume 6 XUpPaJbHO OUMINAIN COMJIACHO O0LIemMy
nyta 15,

kak nokazaHo 1as Ilpumep S3 u 54, ¢ NpuUMEHEHHEM COOTBETCTBYIOIIUX

MPOMEXKYTOYHBIX COSTUHEHUN 1 CITIOCOOO0B.

Tab6auna 6
IIpomexyTou
Ip
Crpykrypa Hoe LCMS
UM Ha3zsanue 1H sAMP
CoeAUHEHHE AaHHbIE
€p
H Croco0
'H SIMP
(500 MI1 |
DMSO-ds) &
(2R,58)-5-]2-
790 d, J =
(4-xmop-3-
dropd 8.1 I' , 1H),
TopdeHOKC
b 772 d, J =
H)areTaMuao
(2R,58)-5-]2- 7.6 I'u , 1H),
I-N-[(15.38)-
; (4-xmop-3- 749 (t, J =
dropdeHokcH) 89 TI'u, IH),
(Tpudropmer
areramMuzao]- M/Z. 482,706 (dd, J =
o OKCH)IIUKJIOT
H '@{.fio N-[3- 484 114,28 I'u,
o N hr CHTWI | THTICD .
53 FUO\)LN‘\‘ & H F R 5 (Tpudpropmero | [M+H], 1H), 6.84
WIUH-2-
cl m:_m_wwmmm__w xen)mukaonen | ESIT, RT = | (ddd, J = 9.0,
KapOokcaMu
mwn|munepugu | 2.19 (S4). 28, 1.1 I'o,
A
H-2- 1H), 486 -
(crepeoxumu
KapOokcaMua 478 (m, 1H),
o
(ITpumep 47) 449 (s, 2H),
MICHTHIILHOTO
405 (p, J =
KOJIbLIA
7.2 I'u , 1H),
IIPOU3BOILHO
294 d, J =
Ha3HAYCHA)
109 Tu |,
2H), 2.32
(dd, J=14.0,
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7.6 T'u , 2H),
196 — 1.78
(m, 5H), 1.71
- 1.63 (m,
1H), 1.58
(dq, J=11.6,
7.7 I'u , 1H),
145 - 127
(m, 2H).
'H SIMP
(500 MIx ,
DMSO-dg) &
790 d, J =
8.1 I'u, 1H),
(2R,55)-5-2- 773 (t, J =
(4-x0p-3- 8.4 I'm , 1H),
dropdheHOKC 749 (t, J =
H)areTaMuIO 89 I'u, 1H),
(2R,55)-5-]2-
]-NV- 7.06 (dd, J =
(4-xmop-3-
[(1R,3R)-3- 114,28 I'u,
¢dropdeHoxcn)
(TpudTopmet 1H), 6.834
) areTaMuI0| - M/Z. 482, ddd. T = 9.0
OKCH) LIHKJIOTI ,1 =90,
b )% N-[3- 484
] o\j\ N F)rF CHTHUJI|Umep . 28, 1.1 T,
54 U N F (tpudropmero | [M+H],
o HUIHH-2- . 1H), 4.82 (d,
ey ot oo g ety e kcu)mukiaonen | ESIT, RT =
KapOoKcaMu J=41Tu,
twn|munepuga | 2.18 (S4).
I 1H), 4.49 (s,
H-2-
(crepeoxumu 2H), 4.04 (q.
KapOoOKcaMuU
i J=73Tu,
(TTpumep 47)
TICHTHJIBHOTO 1H), 2.94 (d,
KOJIbIIA J=109 I'rg,
MPOU3BOJIEHO 2H), 2.32
HA3HAYCHA) (dd, J=134,
8.2 I'm , 2H),
196 — 1.77
(m, 5H), 1.71
- 1.62 (m,

1H), 162 -
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153 (m, 1H),
144 - 126
(m, 2H).

11 AHaJIn3bI

Amnanns Beicokoro conep:xanust HEK-ATF4 ¢ Busyanusaimeii

IIpumepsl coenMHEHUI TECTUPOBAIM B aHAIN3€ BU3YAJIM3aLMU BBICOKOTO COIEpPIKaHUS
HEK-ATF4 nnsa oneHku ux (apMakOJIOTHYECKOH aKTMBHOCTH B OTHOIICHUH MPEAOTBPALICHUS
ISR, wanymuposanHoro TtyHukamuuuHoM. Kmerkm HEK293 nukxoro Tuma BbiceBanmu B 384-
JYHOYHbIE TUIAHIIETHI Ui aHaJIu3a U300pakeHui ¢ moTHOCTHIO 12000 KJIETOK Ha JIYHKY B
nurarenbHOU cpene (comepxkamedi DMEM/F12, 10% FBS, 2 MM L-rnyramuna, 100 EJl/mon
neanuHa — 100 MKr/min crpentomunnHa) u uHKyouposanu npu 37°C, 5% CO,. Uepes 24
qaca cpeny 3aMeHsud Ha S0 MKJ1 cpenbl s aHaim3a Ha J1yHky (DMEM/F12, 0,3% FBS, 2 MM
L-rnyramuna, 100 EJl/mn nennnmiumHa — 100 Mxr/ma ctpentomurinia). [Ipumepsr coenuHeHNH
cepuitHo pazbaBisuin B DMSO, HaHOCHIIM Ha NMPOMEKYTOYHBIE TUIAHIIETHl U MPEIBAPHTENBHO
pa3daBIsLIA CPpEenoN Ui aHaju3a, comepxkaruei 3,3 MKM TyHHKaMHUIMHA, ¢ mojiydyeHuem 11-
KPaTHOTO TIPEBBILIIEHUS KOHEYHOW KOHLEHTpalMu JUid aHanuza. B pomonHenme k obnactu
TECTUPOBAHUS NpUMEpPa COEAMHEHUs IUIAHIIEThl TaKXKe COMEP’KAIN HECKONbKO KOHTPOJIBHBIX
JyHOK Uil Lieied HOpPMalW3allud aHalu3a, JYHKH, COAep’Kallhe TYHUKOMHUIMH, HO He
cofieprKalliie IpuMep COeIUHEHMs (BBICOKMN KOHTPOIIb), a TaKXKe JIYHKH, HE COAep Kallue HU
pUMep COCAMHEHMs, HU TYHHKAMHUIIMHA (HU3KUI KOHTPOJb). AHAIN3 HAYMHAIM C IepeHoca S
MKJI M3 IPOMEXYTOYHOTO IUIAHIIETa B IUIAHLIETHI JUIA aHAIN3a C TOCIeAyomel nHKyOaren B
tedenue 6 4 npu 37°C, 5% CO,. 3arem knetku Quxcuposanu (4% PFA B PBS, 20 muH npu
KOMHATHOMW TEMITepaType) U MOABEPraiyd HEMPSIMOMY HMMYHO(IYOPECLEHTHOMY OKPALIHBAHUIO
ATF4 (nepsuuHoe kpoamnube antuteno npotus ATF4, knon D4B8, Cell Signaling Technologies;
BTOpHYHOE KO3bt0 aHTuUTeNno Alexa Fluor 488 mporuB IgG kpomuka (H +L), Thermofisher
Scientific). Slnpa okpammusanu ¢ ucnonszoBanneM kpacurenst Hoechst (Thermofisher Scientific),
U IUIAHIIETHl BH3YalIM3HpoBain Ha tuatgopme Busyanusanun Opera Phenix High Content,
obopynoBanHoM Bo30Oy:kneHuem nipu 405 uM u 488 uMm. HakoHen, u300pakeHus1 aHATU3UPOBAIU
C WCIIONb30BAaHUEM QJITOPUTMOB Ha OCHOBe cueHapueB. OcHoBHoe nokazanne HEK-ATF4
KOHTpOJIMpoBasio cooTHoweHne curianos ATF4 mexay siapom u nuromasmoil. TyHUKOMULIIMH
UHIyLMpoBan yBenudeHue obmiero curaana ATF4 cooTHomeHusi, 94to ObUIO MPENOTBPAINEHO
npumepamu coepauHeHuit, moxymupyrommumu ISR. Kpome Toro, nokasamms HEK-CellCount
ObUIN TIOJTYYEHBI ITyTEeM MOJCUYETa KOJIUYECTBA OKPALIEHHBIX S/1€P, COOTBETCTBYIOLINX 3J0POBBIM

KJIeTKaM. OTO IIOKa3aHHE CIIYKWJIO BHYTPEHHUM KOHTPOJIEM TOKCHYHOCTH. HpI/IBe)leHHbIe B
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HACTOALIEM JOKYMEHTE IpPUMEpbl COEAUHEHHH He BBbI3BIBAJM 3HAUUTEIBHOIO CHIDKEHUS
CellCount.

HEK ATF4 akTUBHOCTb TECTUPYEMBIX IPUMEPOB COEANHEHUI npeacTasieHa B Tabaune
6 cienyroumM 0bpa3om:

+++ = 1Cs¢ 1-500 HM, ++ = IC55 >500-2000 1M, + = IC50 >2000-15000 =M.

Ta6auua 6

Homep npumepa HEK-ATF4 akTHUBHOCTDH
2 +

4 +++
5 +

6 +

8 +++
9 +
10 +

11 +++
12 +++
13 +++
14 +
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15 +
16 +
17 +
18 ot
19 +

20 +
21 +++
22 +++
23 ++
24 +++
25 +
26 +
27 +
28 +
29 +
30 ++
31 +++
33 ++
34 ++
35 ++
36 +++
37 +++
38 ++
39 +++
40 +++
41 +++
42 +++
43 ++
44 +
45 +
46 +
47 ++
49 +++
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51 e+
52 F++
53 +++
54 ++
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®OPMYVYJIA H30BPETEHUA

1. Coenunenue ¢popmysi (I)

R )

win ero (QapManeBTUYECKH TNpuemMjeMas COJib, COJIbBAT, THAPAT, TAyTOMEp WJIH
CTepeou30Mep, Iae

R npencrasisier coboit H wmu Ci4 ankwn, npennoututrensHo H, rme Ciy amkun
HeoOs3aTeIbHO 3aMEIIeH OJHUM WM HECKOJbKHUMH TaJIOTeHAMH, KOTOpPBIE SIBJISIFOTCS
OIMHAKOBBIMH UJIU PA3HBIMH,

R? npencrasisier codoit H, F wnu C,.4 ankun, roe Ci.4 aakuin HeoOs13aTeNbHO 3aMelIeH
OJTHUM WJIM HECKOJIbKMH TaJIOr€HaMHU, KOTOPBIE SIBJISIIOTCS ONMHAKOBBIMH UJTH PA3HBIMH,

R* npencrasisier codoi H nnu F, npeanoururensyo H,

R’ NpeACTaBysieT coOON (PeHMT WM 6-TH YICHHbIH apOMATHYECKUI MeTePOLIUKIIII, Te
R’ HeoGs3aTeIbHO 3aMeIeH OHUM WM HECKOIbKHMH R’, KOTOpbIE SIBISIOTCS OXHHAKOBBIMH
WA Pa3HBIMHY,

R’ mpencraBmser coboit ramoren, CN, C(O)OR®’, OR®, C(O)R®, C(ON(R'R™),
S(0),NR*R™), S(ONR*R™), S(O),R®, S(O)R®, N(R*S(0),NR¥R™), SR®, N(R*R™), NO,,
OC(O)R®, N(R*C(O)R*, N(R*S(0),R*, N(R*)S(O)R™, N(R*C(0)OR™ N(R*)C(O)N(R*R™),
OC(O)N(RSRSa), Ci anku, Cy ankenmst wim C,.¢ ankuaun, rae Cig ankun, Cy.¢ ankenmn u C,.
6 AIKHHII HEOOS3aTeNbHO 3aMeIleHbl OXHHM I HECKONbKHMH R’, KOTOpBIE SIBISFOTCS
OIMHAKOBBIMH UJTH Pa3HBIMH,

R® R™ R™ nesasucumo BeIGpansl u3 rpymmsl, cocrosmeii n3 H, Cpe amkuma, Ca.g
ankenuna u C, ankuuuaa, rae Cig ankmn, Cipe ankenun u C,.g aJIKUHHI HEOOSI3aTENIBHO
3aMelIeHbl OJHUM WJIM HECKOJbKUMHU TaJIOT€HaMH, KOTOpPBIE SIBJISIFOTCS OJMHAKOBBIMH MU

pPa3HbIMH,
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R’ mpencrasmser coboit ramoren, CN, C(O)OR', OR'Y, C(O)R", C(ONR''R'™),
S(O),NR'R'™),  S(ONR'"R'), S(ORR", SORY, NRSO)NR™R'®), SRY
NRR'™),  NO,, OCOR", NROYCOR"™  NRHSOR™  NR)S(O)R'™
NR'CONR™R'P), NR'))C(0)OR'™ mnu OC(O)N(RR'),

R R R!%® yesapucumo BbIOpaHbl u3 rpymmbl, coctosimed u3 H, Ci¢ ankuna, Cig
ankenuna u Cpe ankunmna, rae Cig ankmn, Cre ankenuna U Cp.g aJKMHWI HEOOS3aTENBHO
3aMelleHbl OJHUM WM HECKOJbKHUMH TaJior€HaMH, KOTOPBIE SIBJISIFOTCS OXMHAKOBBIMHU HIIH
Pa3HBIMH,

R* npencrasisier codoit H, C(O)OC,.4 ankun wiu Ci.4 anxwn, roe C(O)OC, .4 ankun u Cy.
4 AJIKAJT HEOOSI3aTENIbHO 3aMeIeHbl OTHUM HJIU HECKOJIbKMMH 3aMECTUTEIISIMU, BLIOPAHHBIMU U3
rpynmnbl, cocrosuiedl u3 ramoreHa, OH u O-Ci; ankuna, rae 3amMecTUTENH  SIBISIOTCS
OIMHAKOBBIMH UJTH Pa3HBIMH,

R* R*™ R* R" nesasucumo BbiGpansl u3 rpymmsl, cocrosimeii u3 H, ranorena u Ci4
aNKuia, u

R* R™ mesasucumo BeIGpambl M3 Tpymmsl cocrosumeii m3 H, OH, OC, ankuia,
rajgoreHa u Ci.4 ajgkuia,

wmi R* u omun m3 R* u R* 00pa3yrT METHIJIEHOBYIO TPYIITY WJIH 3TUICHOBYIO IPYIIITY,

um R* u R* 00pa3yroT STUJICHOBYIO TPYIIY,

mm R 1 R* 00pa3yOT KOBAJIEHTHYIO MTPOCTYIO CBS3b,

R’ npexacrasisier codori H mmn C, ¢ ankui, rae Ci.e ankuin HeoOsS3aTeNbHO 3aMelleH
OITHUM WJIM HECKOJIbKMH TaJIOT€HaMH, KOTOPBIE SIBJISTIOTCS. ONMHAKOBBIME UJTH PAa3HBIMH, U

R® npencrasisier co6oit R, wmm

R’ u R® coenmuens! ¢ oOpa3oBaHHEM BMECT€ C aTOMOM a30Ta, K KOTOPOMY OHH
MPUCOEANHEHBI, KOJIbLIA Al,

R" npencrasmser coGoit OR', SR N(R¥R'), A%, C\.¢ ankmn, Cy ankermn mwim Co.
ankuan, rae Crg ankun, Cyg ankenus U Cig aIKHHUAI HEOOS3aTEIBHO 3aMEIIEHbl OMHUM HIIH
Heckonbkumu R, KOTOpBIE SIBJISTFOTCS] OJTMHAKOBBIMU HJTH PA3HBIMHU,

Ru, R'% nesaBucumo BbIOpaHbl w3 rTpymmbl, coctosimedt w3 H, Ci¢ ankwmma, Cpg
ankenmna, C,, aJIKUHHIA U Az, rae Ci ankui, Cye ankenun u Cy aIKMHUI HEOOS3aTEIBHO
3aMeLLeHbI OHUM HJIH HeCKOIbKIME R, KOTOPBIE SIBJISIIOTCSI ONNMHAKOBBIMHY UJTH PA3HBIMH,

R" MIPEICTABIISIET COOOM raJIoTeH, ORH, CN mnu Az,

R" npenctasisier codoit H wmu Ci.y ankwn, roe Ci.y ankuin HeoOs3aTeNbHO 3aMelneH
OITHUM WJIM HECKOJIbKIMH TaJIOT€HaMHU, KOTOPBIE SIBJISIIOTCSI ONMHAKOBBIMH HMJTH PA3HBIMH,

15 - 14 2 2
R" mpencrasmsier codoit ranoren, CN, OR™, OA” nmm A”,
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Al npencraBisier coboit 3-7-MH  4YJIEHHBIH TeTepOLUKINI Win 7-12-MH  YJIeHHBIH
reTepOOUIIMKIIII, TIe A' HeoGs3aTeNbHO 3aMeleH ONHUM MIIM HECKONbKHMH Rl6, KOTOpbIE
SIBJISIFOTCS. OTMHAKOBBIMU WJIM PA3HBIMU,

A’ npenctasisier codboit gperwmn, Hadtun, Cs.; nukiaoankuwi, Cy.1p Ounmknoankmw, 3-7-mMu
YIEHHBIH TeTePOLMKIMI WIH 7-12-MH YIeHHBIH TeTepOOMLIMKINI, T7e A’ Heobs3aTeNbHO
3aMelleH OJJHUM WMJIM HECKOJbKUMU R16a, KOTOpBIE SIBJISIIOTCS] OJUHAKOBBIMU WJI PA3HBIMU,

R R' mesaBucumo BbIOpPAHbI M3 TPYIIIbI, COCTOSLICH M3 RY, OH, OR", ranorena u
CN,

RY npencrasisier coboli uuknonpon, Cy.g ankmi, Cy.s ankersn i C,.q aJKUHUI, T
R HeoBs3aTENbHO 3aMELIEH OJHUM MM HECKOJIbKAMHU ng, KOTOpBIE SIBJISTFOTCS] OJJUHAKOBBIMU
WUJIN Pa3HBIMH,

R™ npencrasisier codoit ranoren, CN win ORw,

RY npenctasisier codoit H mmu Ci.4 ankwn, roe Ci.q ankuin HeoOs3aTeNbHO 3aMelneH

OOHUM HJIK HECKOJIBKMMHU TaJIOTCHAMU, KOTOPDBIC ABJIAOTCA OAUHAKOBBIMU WJIW Pa3HBIMU,

IIpu ycnoBuu, 4TO ClEAYOINE COSAUHEHNS UCKIIIOUEHB:

Boc O
Boc O : Boc O
1 |
o MN,NHI o Ji“j?.sx)\u\”,NHz o /z H,
a °\)LN\\‘ < H F o\)l\N < F. 0\)]\N\w- 4 H
H o™

Cl Cl ci )
2. COCI[I/IHeHI/Ie mo m. 1 uiu ero (l)apMaLIeBTI/ILIeCKI/I npuemiiemast COJib, COJIbBAT,

rUapaT, TayToMep min crepeomsomep, rae R mpencraemsier coboit H, CHs, CH,CHs, win
CH,CH,0CHs;, npennouturensto, H uiu CHs, 6osee npennoururensHo H.

3. Coenunenvie mo m. 1 wim 2 wiu ero (apMaleBTHUYECKH TpUEeMJieMasl COJb,
COJIbBAT, TUAPAT, TAYTOMEP WU CTEPEOU3OMED, IAe R*™ R R* RY nesasucumo BBIOpaHBI U3
rpymnibl, coctosweil u3 H, ranorena u C;.4 ankuna, u R* R* nesasucumo BBIOPAHBI U3 TPYIIIIEL,
cocrosimeii w3 H, OH, OC .4 ankuia, ragorena u C,.4 ankuia, npeanoururensuo R* R R*
RY, R* R* mnesasucumo BbiGpambl u3 rpymmsl, cocrosmeii w3 H, F u CHj;, Gonee
npexnoururensuo R*? R*™ R* RY R* R* npencrassor co6oii H.

4. Coenunaenne mo modomy u3 mm. 1 - 3 wimm ero apmaneBTHYECKH MpUEMIIeMast
COJIb, COJIbBAT, TUIPAT, TAYTOMEP WM CTEPEOU3OMED, I1e R npencrasisier codoit H mimm CHs,

npeanoutuTenbHo H.
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5. Coenunenue mo mob6oMy u3 . 1 - 4 win ero ¢papMaLeBTHUECKH TpUeMiIeMast
COJIb, COJIbBAT, THAPAT, TAYTOMEP WM CTEPEOHU3OMEp, TIe R’ npencrasisier codoit H, F wm
CHs, mpennouturensHo H.

6. Coenunnenue no yrodomy u3 mm. 1 - 5 win ero gapMaleBTUYECKH MpUeMIIeMast
COJIb, COJbBAT, HAPAT, TayTOMep M crepeonsomep, rae R, R% R*™ R* R* R*™ R* RY R*

R* B popmyue (I) npencrasmsror coboit H ¢ monyuernnem Gpopmynsi (Ia)

5 6
R R
\N/
H
N
o
HN
(o
o
3/
R (Ta).
7. Coenunaenne nmo modomy u3 mm. 1 - 6 wim ero apmManeBTHYECKH MpUEMIIeMast

COJIb, COJbBAT, THAPAT, TAYTOMEP WM CTepeonsomep, riae R’ mpexacrasisier coboii GeHmn mm
MTUPUIII, TIPEANOYTHTEIBHO (eHI, rie R’ Heobs3aTe bHO 3aMeIeH OTHAM WM HECKOIbKIMH
R’, KOTOpBIE SBISFOTCS OIMHAKOBBIMH HITH PA3HBIMH.

8. Coenunenne no modomy u3 mm. 1 - 7 unu ero gpapManeBTUIECKH IpuemiiemMast
COJlb, COIIBBAT, THAPAT, TAYTOMEP HIM CTepeonsomep, rae R’ 3aMemieH OXHHM, ABYyMS HIIH
TpeMsi, TPEATNIOYTHTEIBHO OJHUM HIH ABYMs, GOee MpENOYTHUTENbHO ABYMs, R’, KoTOpBIe
SIBJIIFOTCS] OITHAKOBBIMH HJTH PA3HBIMHU.

9. Coenunenne no modomy u3 mm. 1 - 8 uan ero gapmMareBTUYECKH TpuemiiemMast
COJIb, COJIbBAT, THAPAT, TAYTOMEP UJIU CTEPEOU3OMEP, I1e R’ npencrasisier coboii F, Cl, Br, CN,
CHF,, CF;, OCH;, OCF;, CH=0, CH,OH unu CH3, npeano4rurensHo R’ NpeCTaBIsIeT COOOM
CFs, F wmu Cl, 6onee npennourutensro F wmm Cl.

10.  Coenunenne no mobomy u3 nm. 1 - 9 unm ero gapmMareBTHYECKH IpUemMiieMast
COJIb, CONBBAT, THAPAT, TayTOMep win crepeonsomep, rxe R, R?, R* R* R* R*® R* RY R™,

R* R’ B hopmyue (I) BeiGpans: ¢ monyuernem popmynsi (Ib)



ZT

HN

7
R
(Ib),
o 7 )
rae Kakaplid R* He3aBUCHUMO BBIOpaH U3 rpymibl, cocTosmei us rajoreHa u CF;.
11.  Coenunenne no mrobomy u3 nm. 1 - 10 win ero apmaLeBTHUECKU TpUeMIeMast
5 o
COJIb, COJIbBAT, THAPAT, TAYTOMEP WU cTepeon3omep, rae R™ mpencrasnser coboii H umu CHs,
npeanoutuTenbHo H.
12.  Coenunenne no mobomy u3 nm. 1 - 11 wim ero ¢apmaneBTHUECKH TpUeMiIeMast
6 L ol 1
COJIb, COJIBBAT, THAPAT, TAyTOMEp HIU cTepeom3omep, rae R’ mpencrasmsier coboit R u R
npencrasisier codoit Ci amkun win Ci¢ ankerun, rae Cis anmkun u Cig aJTKEHUT 3aMeIleHbI
13
OJTHIM WJIA HECKOJBKUMH R’ KOTOpBIE SIBJISIOTCS OAMHAKOBBIMU HIIA PA3HBIMU.
13.  Coenunenne no mobomy u3 nm. 1 - 12 wnum ero ¢apmaneBTHUECKH TpUeMiIeMast
6 L il 11
COJIb, COJIBBAT, THAPAT, TaAyTOMEp HWJHU cTepeonsomep, rae R’ mpencrasmser coboit R u R
npencrasisier coboit Cie anKwil, NPeArnoYTUTENbHO 3TUN WM H-mporwi, rae Cie ankun
13
3amenteH ogHuM R
14.  Coenpunenue no jmodomy u3 nm. 1 - 13 wnm ero ¢gapmaneBTHIECKH TpUeMIIeMast
6 o pll 11
COJb, CONIBBAT, TMApAT, TAYyTOMEp MU cTepeom3omep, rae R’ mpencrasmser coboit R™ u R
. . 3
TpeacTaBIIsieT CoBOM STHIT HIIM H-TIPONI, Kaxablii 3amemen onaum R roe RY npencrasmser
L~ ld
coboit OR ™, npeanouturensHo OCFs.
15.  Coenunenue no mrobomy u3 nm. 1 - 12 wim ero apmaneBTHUECKH TpUeMIeMast
6 o opll 11
COJIb, COJIBBAT, THAPAT, TAyTOMEpP WK crepeon3omep, rae R’ mpencrasmsier coboir R u R
npexacrasisier coboit C).¢ aNKui, MPEeanOYTUTENbHO H-TPONMUI Wi H-TeHTHI, r7e Ci.g ankun
11 .
3amereH Tpems F, 6onee npeanourutensHo R npencrasnser codoii 3,3,3-rpudgTopmponun uim
5,5,5-TpudTopneHTuI.
16.  Coenunenne no mobomy u3 nm. 1 - 12 wim ero ¢apmaneBTHUECKH TpUeMIIeMast
6 L il 11
COJIb, COJIBBAT, THAPAT, TAyTOMEp HIHU cTepeom3omep, rae R’ mpencrasmsier coboit R u R
npencrasisier co6oit C).¢ ATKHI, IpeanouTHTeNsHO MeThl, rae C. anku 3amernes onsaum R,
13 ooA2
rae R mpencrasnser cobol A”, mpeAnodTUTENbHO (PEeHWI, MUPUIII, THPA30JINI, OKCA30JIHII,
LUKJIO0YTHII, LUKJIorekcut, Gpypanwmi, Ourukio|3.1.0]rekcan-3-mn i 6-okcacnupo[3.4]okraH-

7-n1i1.
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17.  Coenunenne no mobomy u3 nm. 1 - 11 wnum ero ¢apmaneBTHUECKH TpUeMIIeMast
COJIb, CONBBAT, TMAPAT, TAYTOMEP WU CTEPEOHU3OMEp, IIe R® MpeaCTaBiIsieT CoOOi R" u R"
npencTaBisier coboit A’, MPEmmOYTHTENHHO (BEHHN, MHPUHN, THPASHHHN, MHPHMHIUHII,
NUPUIA3UHIT, OEH30HMOKCONMII, LUKIOTeKCHI, LMKIOMEHTH, LHUKJIOOYTUJ, THPa30JIHI,
OKCa30JIMJT HJIH OKCOJIAaHWJI.

18.  Coenmunenue no mobomy u3 mm. 1 - 14, 16 u 17 wnmm ero QapmaneBTH4ecKn
IpHeMIeMasi COJTb, COJIbBAT, THAPAT, TAYTOMEP MM CTepeomsoMep, rae A’ He 3aMelleH Wi
3aMeleH OXHNM Wi aBymsi R'.

19. Coenunenne no mobomy u3 nm. 1 - 14, u 16 - 18 unm ero apmaneBTHUECKH
TpHeMIIeMast COJTb, CONbBAT, THAPAT, TAYTOMEp MM cTepeonsomep, rae R'™ npexncrasmser coboit
CH3, CHFz, CF3, CHzCF3, OCHFz, OCHzCF3, OCF3, OCH3, F viu Cl

20.  Coenunenue mo jgrobomy u3 nm. 1 - 10 win ero papmaneBTHUECKH TpUeMIIeMast
COJIb, COMBBAT, THAPAT, TAYTOMEp MK cTepeomsomep, rae R’ u R® coenunens: ¢ obpasosanmem
BMECTE C ATOMOM a30Ta, K KOTOPOMY OHH MPHCOEINHEHDI, KOTbla A .

21. Coemunenne no 1. 20, roe A' MpenCTaBisieT COOON a3eTHOWH, MUIIEPUIINH,
OKCa3enaH, WHAOJHMH, HW30MHIOJHH, TETParuApOU3OXHHONUH a3adunmkio[3.1.0]rekcan wmm
azacniupo[3.3]renTaH, U rae Al HeoOs3aTeNbHO 3aMeleH OJHMM WM HECKOJbKMMH RI(’,
KOTOPBIE SBIISTFOTCS OIUHAKOBBIMH UJIH Pa3HBIMH.

22. Coenunenve mo m. 20 wim 21 unm ero apmManeBTHYECKH TpHeMiieMasi COJb,
COJBbBAT, THIPAT, TAYTOMEP WIIH CTepeon3oMep, rae A' He 3amelneH win 3amernes oxaum R,

23.  Coepunenue no mobdomy u3 nm. 20 - 22 unu ero papMareBTHUECKH mpueMieMast
COJIb, COJIbBAT, THAPAT, TAYTOMEp MM cTepeomsomep, rae R' mpencrasmser coboit CF3, OCF;
nian OCH2CH20CF3.

24.  Coenunenue mo jrobomy u3 nm. 1 - 23 win ero papMaLeBTHUECKU TpUeMIeMast
COJIb, CONbBBAT, THAPAT, TayToMep win crepeomsomep, rae R', R% R*™ R R* R* R*™ R* RY,
R* RY R’ R B hopmyue (I) BBIGpaHEL, mOyHdast

mpem-oymu (2R,55)-5-[2-(4-xnop-3-propdenokcu)aneramuno]-2-{ [ 3-
(TpudropmeTokcu )npormi | kapdamon } munepuanH- 1 -kapOokcunar,

(2R,55)-5-[2-(4-xnop-3-Ppropdhenokcn)aneramuno|-N-[ 3-
(TprdTOpMETOKCH )TPOTHJI | TUNIEPUANH-2-KapOOKCAMUA THIPOXJIOPU,

TpeT-OyThin (2R,55)-5-[2-(4-xnop-3-proppenokcn)aneramuno]-2-({[4-
(TpudropmeTin)pern |MeT j kapdaMor ) munepuauH- 1 -kapObokcuar,

(2R,55)-5-[2-(4-xnop-3-Ppropphenokcu)aneramuno |-N-{ [4-

(TpudropmeTi)peHIT |MeTII } TUIIEPUANH-2-KapOOKCaMuJI,
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2-(4-xnop-3-proppenokcn)-N-[(35,6R)-6-{3-[2-(TpudTOpMETOKCH )3 TOKCH |a3eTUANH- | -
KapOOHMI } TUMepUaNH-3 -1 |aleTaMu,

(2R,55)-5-[2-(4-xn0p-3-propdenHokcu)aneramuao |-N-[ 2-
(TpuTOPMETOKCH )3 TOKCH |TUNIEPUANH-2-KapOOKCaMUI,

TpeT-OyTHII (2R,55)-5-[2-(4-xnop-3-propdpeHokcn)aneramuno|-2-[ (4-
xyopdennn)kapbamon | nunepuans- 1 -kapobokcunar,

(2R,55)-5-[2-(4-xnop-3-Pprophenokcu)aneramuno|-N-(4-xnopdennn)nunepuanH-2-
KapOOKcaMuI,

(28,5R)-5-[2-(4-xnop-3-Ppropphenokcn)aneramuno|-N-(4-xnopdernn) nunepuanH-2-
kapOoKkcaMup,

(2R,55)-5-[2-(4-xnop-3-Propdhenokcn)aneramuno |-N-peHmnmunepuans-2-
kapOoKkcaMup,

(2R,55)-5-[2-(4-xnop-3-Proppenokcn)aneramuno]-N-(3-xnopdernn) munepuanH-2-
KapOoKkcaMup,

(2R,55)-5-[2-(4-xnop-3-Propphenokcn)aneramuno|-N-[ 3-
(TpudropmeTin)pern | nunepuanH-2-KapOOKCaMuz,

(2R,55)-5-[2-(4-xnop-3-Ppropphenokcu)areramuno |-N-[ 3-
(TpudropmeTokcu )peHu | munepuanH-2-kapOoKCaMu,

(2R,55)-5-[2-(4-xnop-3-Ppropphenokcu)aneramuno|-N-[(S-xnoprnupuans-2-
YUT)METHJI | TUIePUINH-2-KapOoKcaMuz,

(2R,5S5)-5-[2-(4-xn0p-3-Ppropdenokcu)aneramuno|-N-[(1s,4s)-4-
(TprTOPMETOKCH )LIUKIIOTEKCHIT |TUTIEPUINH-2-KapOOKCaMu,

(2R,55)-N-(4-xnop-2-merokcudenn)-5-[2-(4-xaop-3-
bTopdeHoKCcH )arieTaMUI0 |munepuauH-2-KapOoKCaMuI,

(2R,55)-5-[2-(4-xnop-3-Propphenokcu)aneramuno |-N-{ [ S-(tpudTopmernn)pypan-2-
WJI|METHJI } TUMEePUINH-2-KapOOKCaMu L,

(2R,55)-5-[2-(4-xnop-3-Propphenokcn)aneramuno |-N-{ [4-(TpudTopmermn)pypan-2-
WJI|METHJI } TUMEePUINH-2-KapOOKCcaMu L,

(2R,55)-5-[2-(4-xnop-3-Pproppenokcn)aneramuno|-N-{[(1s,4s)-4-
(TprTOPMETHIT) LIMKIIOTEKCHIT |METHII } TUTIEPUINH-2-KapOOKcaMHu L,

(2R,55)-5-[2-(4-xnop-3-Ppropphenokcn)aneramuno |-N-(3-meTokcudp e HII ) TUnepuaH-2 -
kapOokcaMuz,

(2R,55)-5-[2-(4-xnop-3-Ppropphenokcu)aneramuno |-N-[4-pTop-3-

(TpudropmeTin)pern |nunepuanH-2-kapOoKcaMuz,
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(2R,55)-5-[2-(4-xn0p-3-propdenokcn)aneramuno]-N-[ S-(tpudropmernn)nupuaus-3-
Wi |nunepuauH-2-kapOokcaMus,
(2R,55)-5-[2-(4-xnop-3-Ppropphenokcn)aneramuno |-N-(3-propdpernn)nunepuann-2-
kapOokcaMuz,
(2R,55)-5-[2-(4-xnop-3-Ppropdhenokcu)areramuno |-N-[ 3-
(mudropmermn)pennn | nunepuanH-2-kapOoKcaMu I,
(2R,55)-5-[2-(4-xnop-3-Ppropdhenokcu)aneramuno |-N-(5-xnopnupuans-2-
W) UNepUauH-2-KapOoKkcamu I,
(2R,55)-5-[2-(4-xnop-3-Pprophenokcn)aneramuno]-N-[ S-metun-1-(2,2, 2-rpudropa i) -
1 H-nupazon-4-wn |nunepuais-2-kapOokcamu,
(2R,55)-5-[2-(4-xnop-3-Ppropphenokcn)aneramuno|-N-[(1s,35)-3-
(TpudTopMeTOKCH )IUKIIOOY THJT | TUNIEPUANH-2-KapOOKCAMUI,
(2R,55)-5-[2-(4-xnop-3-Prophenokcn)aneramuno |-N-(3,5-numeTrnd eH ) TUInepuIuH-
2-kapOokcamu,
(2R,55)-5-[2-(4-xnop-3-Proppenokcn)aneramuno]-N-(5,5,5-
TpUTOPIEHTUI ) TUIIEPUTUH-2-KapOOKCaAMU,
(2R,55)-5-[2-(4-xnop-3-Ppropphenokcu)areramuno |-N-[ 3-
(mudTopmerokcH)heHm | nunepuIuH-2-kapOoKcaMu,
(28,5R)-5-[2-(4-xn0op-3-propdeHokcu)aueramuao |-N-[ 3-
(TpudTopmerin)penmn \nunepuauH-2-kapOoKcaMu I,
mpem-6ymun  (2R,55)-2-[[3,5-0uc(rpudropmermn)pennn]|kapbamoni]-5-[[2-(4-xnop-3-
dTop-heHokcu )arieTrs |aMuHO JnunepuanH- 1 -kapOoKCHIaT,
(2R,55)-N-[3,5-6uc(tpudropmermn)pennn]-5-[2-(4-xmnop-3-
bTopdeHoKCcH )arieTaMUI0 |munepuauH-2-KapOoKCaMuI,
(2R,55)-5-[2-(4-xnop-3-Ppropdhenokcu)aneramuno |-N-[ 1 -(tpudropmerin)- 1 H-nupazon-
3-wi|nunepunuH-2-kapOoKcamu,
(2R,55)-5-[2-(4-xnop-3-Propdhenokcn)aneramuno |-N-[ 2-pTop-5-
(TpudropmeTin)peHn |nunepuanH-2-KapOOKCaMu,
(2R,55)-5-[2-(4-xnop-3-Propdhenokcn)aneramuno |-N-[ 2-pTop-3-
(TpudropmeTin)pern |nunepuanH-2-KapOOKCaMu,
(2R,55)-5-[2-(4-xnop-3-Ppropdhenokcn)aneramuno |-N-[ 6-(TpudpTopMeTOKCH ) TUPUANH-2 -
Wi [munepuauH-2-kapOoKkcaMus,
(2R,55)-5-[2-(4-xnop-3-Ppropphenokcu)aneramuno |-N-[4-(TpudTopMeTHI ) TUPUINH-2-

Wi |nmunepunuH-2-kapOokcaMus,
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mpem-oymu (2R,55)-5-[2-(4-xnop-3-propdenokcn)aneramuno]-2-{3-[2-
(TpudTOpMETOKCH )3TOKCH |a3eTUANH- | -kapOOHMI  TUepuanH- 1 -kapOoKkcuar,

mpem-oymu (2R,55)-5-[2-(4-xn0p-3-¢proppeHokcn)aneramunio |-2-{[ 2-
(TpudTopmMeTOoKCH )3TOKCH |[KapOaMOouI § munepuanH- 1 -kapOokcunar,

mpem-oymu (2S,5R)-5-[2-(4-xnop-3-proppeHokcn)aneramuno]-2-[ (4-
xyopdennn)kapdbamon | munepuanH- 1 -kapobokcunar,

mpem-oymun (2R,55)-5-[2-(4-xn0op-3-propdeHokcu)areTamMmuio]-2-
(benmnnkapbamoun)nunepuauH- 1 -kapOOKCHIIAT,

mpem-oymun (2R,55)-5-[2-(4-xnop-3-Ppropdhenokcu)aneramuno]-2-[(3-
xjiop¢enmn)kapOamont |munepuauH- 1 -kapOokcuar,

mpem-oymu (2R,55)-5-[2-(4-xnop-3-propdenokcn)aneramuno]-2-{ [ 3-
(Tpudropmermn)pernn|kapdbamon } munepuanH- 1 -kapOokcunar,

mpem-oymu (2R,55)-5-[2-(4-xnop-3-propdenokcu)aneramuno]-2-{ [ 3-
(TpudropmeTokcu )peHm |KapOaMom } munepuanH- 1 -kapOoKCcHIarT,

mpem-oymun  (2R,5S5)-5-[2-(4-xn0p-3-¢propdpeHokcn)aneramuno]-2-{[(S-xmoprnupuaus-
2-mn)MeTni | kapOaMonn j munepuanH- 1 -kapOokcunar,

mpem-oymu (2R,55)-5-[2-(4-xnop-3-pTopdenokcu)aneramuno]-2-{[(1s,4s)-4-
(TprdTOpMETOKCH )IIUKIIOTeKCHIT |[KapOaMOnJ § munepuanH- 1 -kapOokcuar,

mpem-oymu (2R,55)-2-[(4-xnop-2-merokcudennn)kapdbamon|-5-[2-(4-xmaop-3-
dTopdenokcu)aneramuno |nunepunut- 1 -kapOookcuar,

mpem-oymu (2R,58)-5-[2-(4-xn0p-3-Ppropdenokcu)aneramuno]-2-({[S-
(TpudropmeTrn)pypan-2-un|MeTun j kapOaMonT ) munepuanH- 1 -kapOokcunar,

mpem-oymun (2R,55)-5-[2-(4-xnop-3-Ppropphenokcu)aneramuno]-2-({[4-
(TpudropmeTrn)pypan-2-un|MeTun } kapOaMonT ) munepuanH- 1 -kapOokcunar,

mpem-oymu (2R,55)-5-[2-(4-xnop-3-propdenokcn)aneramuno]-2-({[(1s,4s)-4-
(TprTOPMETHIT)LIMKIIOTEKCHIT |METHIT } KapOaMOWJI)TUNepUANH- 1 -kapOoKcHar,

mpem-oymu (2R,55)-5-[2-(4-xnop-3-Propphenokcn)aneramuno]-2-[(3-
MeTOKCH(peHMIT)kapOaMom |nunepuans- 1 -kapObokcunar,

mpem-oymu (2R,55)-5-[2-(4-xnop-3-pTopdenokcn ))aueramuno]-2-{ [4-pTop-3-
(Tpudropmermn)pernn |kapdbamon } munepuanH- 1 -kapOokcunar,

mpem-6ymu (2R,55)-5-[2-(4-xnop-3-propdenokcm)aneramuno]-2-{ [ 5-
(TpudropmeTH)IMPUANH-3 -1 |KapOaMOmI } MUNepuaArH- 1 -kapOoKCcHIaT,

mpem-6ymu (2R,55)-5-[2-(4-xnop-3-Ppropdhenokcn)aneramuno]-2-[(3-

dropdennn)kapdbamon|nunepuans- 1 -kapOokcuar,



112

mpem-6ymu (2R,55)-5-[2-(4-xnop-3-propdenokcm)aneramuno]-2-{[3-
(mudTopmern)benmn |kapbamon j munepuanH- 1 -kapOoKcunar,

mpem-oymun (2R,5S5)-5-[2-(4-xnop-3-proppenoxcn)aneramuno]-2-[(S-xaopnupuaus-2-
wi)kapOamow |nunepuauH- 1 -kapookcunar,

mpem-6ymun  (2R,5S5)-5-[2-(4-xnop-3-propdpeHokcn)aneramuno]-2-{[S-merun-1-(2,2,2-
TpudTopaTIN)- 1 H-ntupazon-4-un|kapbamonn } munepuans- 1 -kapobokcunar,

mpem-6ymu (2R,55)-5-[2-(4-xnop-3-pTopdenokcu)aneramuno]-2-{[(Ls,3s)-3-
(TpudropmeTokcH )IHKIOOY THIT [ KapOaMom } munepuanH- 1 -kapOokcunar,

mpem-oymu (2R,55)-5-[2-(4-xnop-3-propdhenokcn)aneramuno]-2-[(3,5-
muMetwidenmn)kapdamoun munepuanH- 1 -kapOokcunar,

mpem-oymu (2R,55)-5-[2-(4-xnop-3-propdenokcun)aneramuno]-2-[(5,5,5-
TpudTOpneHTHT)KapObaMou | munepuanH- 1 -kapOoKCcHIarT,

mpem-oymu (2R,55)-5-[2-(4-xnop-3-propdenokcu)aneramuno]-2-{ [ 3-
(mudTopmerokcn)perm|kapOamon } munepuauH- 1 -kapOokcuiar,

mpem-oymu (28,5R)-5-[2-(4-xnop-3-propdenokcm)aneramuno]-2-{ [ 3-
(Tpudropmermn)pernin|kapdbamon } munepuanH- 1 -kapOokcunar,

mpem-oymun (2R,5S)-5-[2-(4-xnop-3-propdenokcu)aneramuno]-2-{[ 1-(rpudropmern)-
1 H-nnpazon-3-un|kapbamonn j munepuans-1 -kapOokcunar,

mpem-oymu (2R,55)-5-[2-(4-xnop-3-pTopdenokcn )aneramuno]-2-{[2-prop-5-
(TpudTopmerm)denmn Jkapdamonn } munepuanH- 1 -kapOoKcHuar,

mpem-oymu (2R,55)-5-[2-(4-xnop-3-pTopheHokcn )aneramuno]-2-{ [2-pTop-3-
(Tpudropmermn)penmi |kapbamorn } munepuanH- 1 -kapOoKkcuar,

mpem-oymun (2R,55)-5-[2-(4-xnop-3-propdenokcu)aneramuno]-2-{ [6-
(TpudropMeTOKCH ) TUPUANH-2 -1 |KapOaMOW } munepuanH- 1 -kapOoKcHIar or

mpem-oymun (2R,55)-5-[2-(4-xnop-3-propdenokcn)aneramuno]-2-{ [4-
(TpudropmMeTII)IUPUANH-2-1JT |KapOaAMOWI } MUNIEPUAHH- | -kapOOKCHIIaT,

(2R,55)-5-[2-(4-xnop-3-Propphenokcn)aneramuno|-N-(2,2-nudrop-2H-1,3-
OEH30IMOKCOI-5-H1IT)TUNIEPUANH-2-KapOOKCaAMHU,

2-(4-xnop-3-proppenokcn)-N-[(35,6R)-6-[ S-(tpudropmernn)-2,3-guruapo- 1 H-
W30UH/I0JT-2-KapOOHMII |TUITePUAHH-3-1J1 |alleTaMuI,

2-(4-xnop-3-proppenokcn)-N-[(35,6R)-6-[ S-(Tpudropmerokcn)-2,3-quruapo-14-
W30MH/I0JT-2-KapOOHMII |TUITePUAHH-3-1J1 |alieTaMuI,

(2R,55)-5-[2-(4-xnop-3-Pproppenokcu)aneramuno |-N-{ [ 1 -meTun-5-(tpudropmerwn)- 1 -

NMPa30JI-3 -1 |METUI } TUITEPUINH-2-KapOOKCaMHu L,
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(2R,55)-5-[2-(4-xnop-3-Ppropphenokcn)aneramuno |-N-{ [ S-(tpudTopmern)-1,2-okcazon-
3-wn|merun jnunepuauH-2-kapOooKkcamMmuy,

(2R,55)-5-[2-(4-xnop-3-Pproppenokcu)aneramuno|-N-{ [4-(TpudTopmMeTin)nupuanH-2-
YUT|METHJI } TUNePUANH-2-KapOOKCcaMHu I,

2-(4-xnop-3-propdenokcn)-N-[(35,6R)-6-[4-(TpudTopmermn)-2,3-nuruapo- 1 H-uupon-1-
KapOOHWI | TUNepUaNH-3 -1 |aleTaMur,

(2R,55)-5-[2-(4-xnop-3-Prophenokcu)aneramuno|-N-[ 1-(2,2-nudropruknonponun)-1H-
TUPa30JI-3 -1 |TUNEePUIIH-2-KapOOKcaMu I,

(2R,55)-5-[2-(4-xnop-3-Ppropdhenokcu)aneramuno |-N-[ 3-
(TprTOPMETOKCH )IIUKJIOTIEH T |TUITEpHINH-2-KapOOKCaMHu L,

mpem-oymu (2R,55)-5-[2-(4-xnop-3-propdenokcn)aneramuno]-2-{ [ 2-
(TpudropmeTin)mMpUMHINH-4-1I1|[KapOaMOom } munepuanH- 1 -kapOokcunar,

(2R,55)-5-[2-(4-xnop-3-Ppropdhenokcn)aneramuno |-N-[ 2-(TpudTopMeTHI ) TUPUMHINH-4-
Wi |nmunepunuH-2-kapOoKkcaMu,

mpem-6ymu (2R,55)-5-[2-(4-xnop-3-propdenokcun)aneramuno]-2-{ [6-
(TpudropmeTn)IMpasuH-2-ui|kapObaMon  munepuanuH- 1 -kapOokcunar,

(2R,55)-5-[2-(4-xnop-3-Propphenokcn)aneramuno|-N-[6-(TpudropmeTrn)nupa3uH-2-
Wi |nmunepuauH-2-kapOoKkcaMus,

(2R,55)-5-[2-(4-xnop-3-Ppropphenokcu)arieramuno]- 1 -merun-N-[ 6-
(TpudropmeTH)IMpasuH-2-Ui | TUNepUANH-2-KapOOKCaMUI,

(2R,5S5)-5-[2-(4-xn0p-3-Ppropdenokcu)aneramuno|-N-[(15,3.5)-3-
(TprTOPMETOKCH )LIUKIOTIEHTI |TUIEepUINH-2-KapOOKCaMHI L,

(2R,55)-5-[2-(4-xnop-3-Ppropdhenokcu)aneramuno|-N-[(1R,3R)-3-
(TprTOPMETOKCH )UK JIOTIEH T |TUITEepHINH-2-KapOOKCaMHI L,

mpem-oymun  (2R,5S5)-5-[2-(4-xnop-3-pTopdpenokcn)aueramuno]-2-[(2,2-qudrop-2H-
1,3-6eH30aM0KCON-5-11)KapOamom |munepuauH- 1 -kapOokcuar,

mpem-oymun (2R,5S5)-5-[2-(4-xn0p-3-¢pTopdeHokcn)aueramuno]-2-[ S-(tpudropmernn)-
2,3-muruapo- 1 H-u3onHnon-2-kapooHwn |nunepunus- 1 -kapookcunar,

mpem-oymu (2R,55)-5-[2-(4-xnop-3-propdenokcu)aneramuno]-2-[ 5-
(Tpudropmerokcn)-2,3-nurunpo- 1 H-u3onHnon-2-kapOoHW | munepuanH- 1 -kapOoKCcHar,

mpem-oymu (2R,55)-5-[2-(4-xnop-3-proppenokcn)aneramuno]-2-({[ 1 -meTnn-5-
(Tpudropmermn)-1 H-nupazon-3-wi|MeTwi } kapOaMou ) munepuanH- 1 -kapOokcunar,

mpem-oymui (2R,55)-5-[2-(4-xnop-3-Pproppenokcn)aneramuno]-2-({[5-

(TpudTopmeTiin)-1,2-0Kkcazoi-3 -1 |MeTHII } KapOaMOWT ) TUNepuaArH- | -kapOOKCcHIarT,
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mpem-oymu (2R,55)-5-[2-(4-xnop-3-Pproppenokcn)aneramuno]-2-({[4-
(TpudTOopMETII)MIUPUANH-2-HJT |METHII } KapOaMOMI ) TUNepuaIuH- | -kapOokcuar,

mpem-oymun (2R,5S5)-5-[2-(4-xn0p-3-¢pTopheHokcn))auneramuno]-2-[4-(tpudpropmeTnn)-
2,3-puruapo-1H-unnon-1-kapOonun|munepuaus-1-kapookcunar,

mpem-oymu (2R,55)-5-[2-(4-xnop-3-dproppenokcn)aneramuno]-2-{[ 1-(2,2-
augropunkionponun)- 1 H-nupaszon-3-mn|kapdamonn j munepuans- 1 -kapOokcunaT or

mpem-oymun (2R,55)-5-[2-(4-xnop-3-propdenokcu)aneramuno]-2-{ [ 3-
(TprdTOPMETOKCH )LIUKJIOTIEHTII |KapOaMow } munepuauH- 1 -kapOokcunar.

25.  Coenunenue mo jgrobomy u3 nm. 1 - 24 wim ero papMaLeBTHUECKU TpUeMIeMast
COJIb, COJIBBAT, THAIPAT, TAYTOMED HJIN CTepeon3omMep, rae popmyina (I) nmeer cTepeoxumMuro, Kak

noka3aHo B opmyiie (Ic)

(Ic).

26. QdapmanieBTHUECKAs KOMIIO3MLIMS, COAepsKalass MO MEHbLIeH Mepe OJHO
COeMHEeHne WM ero (papMaLeBTHYECKH NPUEMIIEMYIO COJb, COJIbBAT, TUAPAT, TAyTOMEP WU
crepeousoMep Mo Jodomy u3 mm. 1-25 BMecTe ¢ (apMaLeBTHUECKH MPUEMIIEMbIM HOCUTEIEM,
Heo0s13aTeIbHO B KOMOMHAIIMH C OTHUM WJIM HECKOJIBKUMH JIPYTHMMHU OMOJOTHYECKH aKTHBHBIMU
COEAMHEHUSIMH WK (hapMaLeBTHUECKUMH KOMIO3ULIUSIMH.

27.  Coepunenue mo jrobomy u3 mm. 1 - 25 win ero papmManeBTHUECKH TpUeMIeMast
COJIb, COJbBAT, TUApPAT, TayTOMep WM CTepeou3oMep [Uisl TNPUMEHEHUs B KauecTBe
JIEKapCTBEHHOT'O CPE/ICTBA.

28. Coenuaenne wiu ero (QapMmareBTUYeCKH NpUemMiieMasl COJb, COJIbBAT, THJPAT,
TayTOMEp WM CTepeou3oMep 1o modomy u3 mm. 1-25 wim papmaneBTHdecKas KOMIO3HUIIHS 110
n. 26 Ui NMPUMEHEHHUs B Croco0e JIeYeHHs WM NPOPHIAKTHKH OJHOTO HWJIM HECKOJBKUX
3a00NeBaHN WM HAPYLIEHNUH, CBA3aHHBIX C HHTErPUPOBAHHBIM OTBETOM Ha CTPECC.

29. Coenunenne wiu ero ¢apMaleBTHUYECKH IMpHUeMJIeMasl COJb, COJbBAT, THAPAT,
TayTOMep WK CTepeonu3oMep 1o modomy u3 mi. 1-25 wnm papmaneBTuyeckas KOMIO3HUIHS 110

m 26 AJisi MPUMEHCHUS B crioco0e JIeueHus1 WA HpO(I)I/IJ'IaKTI/IKI/I OJHOI0 HJIN HECKOJIbKHX
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3a0oneBaHNi WM HapyLIeHWH, BBIOPAHHBIX W3 TIPYMIbL, cOCTOsIell u3 neifikomuctpoduu,
CHHIpPOMAa YMCTBEHHOH OTCTaJOCTH, HEHpOIEreHepaTUBHBIX 3a00JeBaHUN W HapYyIICHUM,
HEOIUIaCTHYEeCKUX 3a00seBaHni, MHQEKLNOHHBIX 3a00JIeBaHNH, BOCTIAIMTEIbHBIX 3a00IeBaHui],
3a0osieBaHUN OMOPHO-IBUraTENbHOIO armmapara, Merabonndeckux 3adoseBaHui, 3aboieBaHHN
r71a3, a TaKke 3a0ojeBaHMi, BBIOPAHHBIX M3 TPYMIbI, coctosmedl u3 (¢udpo3a OpraHos,
XPOHUYECKUX M OCTPBIX 3a00JIeBaHUI NEUeHH, XPOHMYECKUX M OCTPBIX 3a00JE€BaHUH JIETKUX,
XPOHMYECKHX M OCTPBIX 3a00JieBaHMN MOYEK, MH(pApKTa MHOKApHa, CEpAeHHO-COCYIMCTHIX
3a0oNeBaHMl, apUTMHI, aT€POCKIIePO3a, TPABM CIMHHOTO MO3ra, WUIIEMHYECKOTO WHCYJbTAa U

HEBPOIMATUIECKOH OOJIH.
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