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TETPAT'NAPOU30OXHUHOJIMHOBBIE COEANHEHUA
B KAYECTBE AKTUBATOPOB Nrf2

BBEJJEHHE

[0001] Hacrosiimee wu3o0peTeHHEe OTHOCHTCS K TETPAruAPOU30XHHOJIMHOBBIM COEIUHEHHUSIM.
bonee KOHKpeTHO, Hacrosiee H300peTeHHEe OTHOCUTCS K TEeTParuApOH30XHHOJIHMHOBBIM
COEMHEHUsIM, KOTOpble SBJSIIOTCS aktuBatopamu Nrf2.  Hacrosimee wu3oOpereHune Takxke
OTHOCHUTCS K CIIOCO0aM MOJIyYeHHsI TAHHBIX COCIUHEHUH, K (hPapMaLeBTHUECKUM KOMIIO3HLIUSIM,
coAepKallUM WX, M K WX TMPUMEHEHUIO B JIEYCHUH 3a00JeBaHMHA WM HAPYLICHUH,
aCCOIIMMPOBAHHBIX C  akTuBammed Nrf2 w/mnmm  uHruOGmpoBanmeM  OeJIOK-OENKOBBIX
B3aumozeiicteuii Keap1-Nrf2.

HPE/IITIOCBIVIKH H30BPETEHUA

[0002] AnpepHbiii dakTop-2, POACTBeHHBIH SpUTpounHoMy dakropy-2 (Nrf2), mpencrapnsier
co0OH TPaHCKPUIIIMOHHBIN (PaKTOP C OCHOBHBIM IOMEHOM THUIA JIeHIMHOBOH 3acTexku (bZIP) u
spisiercs npencrasureneM cemerictsa Cap ‘n’ Collar (CNC) TpanckpununoHHbIX (akTopos. OH
SIBJISIETCS TJIABHBIM KJIFOUOM B HMHAYLUPYEMOH CHCTEMe KJIETOYHOW 3allUThI, ONMOCPEIOBAHUU
skcnpeccun Oonee 100 reHOB, CBA3aHHBIX C OKHCIHTEIBHBIM CTPECCOM, KOTOPBIE BKJIFOUYAOT
dbepmentsl nerokcukannu ¢aswl I u Il u anTnokcupantHele Oenku. Bee qanHbIe TeHBI cOmepxKatT
AHTUOKCHIAHT-peCcrIOHCUBHBIN 35eMeHT (ARE) B perynaropHbix 0bmacTsx CBOUX NMPOMOTOPOB,
KOTOPBIH SIBIISIETCS MUINEHBIO sl CBsi3biBaHUs Nrf2. B OCHOBHBIX ycCnOBHsIX ypoBHHU Nrf2
HAXOAATCSl IO CTPOTHUM KOHTpojeM anantopHoro Oenka Keapl, LUTO30JbHOTO aKTHH-
CBSI3aHHOTO PENPECCOPHOro Oelika, KOTOpbIN CBsi3biBaeTCs ¢ Nrf2 v mpUBOIUT K MPOTEACOMHOM
Jerpanalnyy MOCpeAcTBOM Komruiekca yOukBuTvHIMrasel E3 Ha ocHoBe Cul3. B ycrnoBusix
OKHCIHUTENBHOTO cTpecca Keapl MHAKTUBUPYETCS, UTO MPUBOIUT K YBEJIUYCHHUIO YPOBHS de novo
CHHTe3UpoBaHHOTO Nrf2, KOTOPBIN MOABEPraeTCsl TPAHCIOKALIMH B siIpO, CBsi3biBaeTcs ¢ ARE, mpu
5TOM MPOHUCXOANT MOBBIIIEHHE YKCIPECCHH LIUTOMPOTEKTOPHBIX T€HOB.

[0003] Bruio mokasano, uto skcrnpeccuss mMRNA Nrf2 y cyobsexktos ¢ COPD Obuia 3Ha4UTENBHO
HIDKE OSKCIPECCHHM y KOHTPOJbHBIX cyObekToB, M ypoBeHb MRNA Nrf2 orpunarenbHo
KOPPEHUPOBAJI ¢ YHCIIOM YCIIOBHBIX JIeT Kypenust. Y poseHb Oenka Nrf2 y cyobekroB ¢ COPD 6bit
3HAYUTEJBHO HIDKE YPOBHSI Y KOHTPOJBHBIX CyOBEKTOB. ArmonTo3 Ki1eTok AS549,
uHaynupoBaHHbli CSE, yBenMunBaics 3aBUCUMBIM OT BPEMEHH 1 3aBUCHMBIM OT KOHIIEHTPALUU
00pa3oM 1 3HAUUTENBbHO YBenuuuBaics npu Hokaay He Nrf2 (Yamada, BMC Pulmonary Medicine,
doi:10.1186/s12890-016-0189-1). CnenosarenpHO, NOBbINIeHHE YypoBHeH Nrf2 B Jjerkux
naupeHToB ¢ COPD 10OMKHO NPUBOIUTH K CHIDKEHHUIO HHTEHCHUBHOCTH BOCIAJMTENBHBIX

IPOLIECCOB, KOTOPbIE MPUBOIAT K MaryOHbIM MOAU(UKALMAM CTPYKTYPBI JIETKOTO, M 3aMEJISTh
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nporpeccupoBaHue 3adosieBaHusl. Takke MOXKHO OKUIaTh, 4To Nrf2 mokaxker OJaronpHsTHbIE
pe3yabpTaTel MPH APYTHUX PECIUPATOPHBIX 3a00JEBAHUSAX, NPU KOTOPBIX IPHUCYTCTBYIOT
KOMIIOHeHThI ~ okuciurenbHoro  crpecca  (Cho,  Toxicol Appl  Pharmacol,  doi:
10.1016/J.taap.2009.07.024), Takux Kak ocTpasi, XpoHHUeckas U Tshkenas actMa (Sussan, Am J
Physiol Lung Cell Mol Physiol, doi:10.1152/ajplung.00398.2014), octpoe mnOBpexIeHNE
JIETKUX/OCTPBIH  PECHHPATOPHBIN  AMCTPECC-CHHAPOM € CONYTCTBYIOIIMM  CHHIPOMOM
nojuopranHoii  nuchynkumu wia  0e3  Hero (Yan, Free Radical Biol Med,
doi:10.1016/j freeradbiomed.2018.04.557; de la Vega Curr Pharmacol Rep, doi:10.1007/s40495-
016-0053-2), nerounslii ¢pudpo3, B TOM uucCiIe uauonatudeckuil yerounbiidi ¢pudpos (Kikuchi,
Respir  Res, doi:10.1186/1465-9921-11-31) wu wmykoBucuuno3d (Chen, PLoS One,
doi:10.1371/journal.pone.0003367). JleficTBUTENIbHO, KOMOWHAIUS IMTOMPOTEKLUUU MyTEM
BOCCTAHOBJICHUS] OKHCJIUTEJIbHO-BOCCTAHOBHTENBHOTO U OEJNKOBOTO TOMEOCTa3a, COAEHCTBHUE
pa3pelIeHuI0 BOCTIAJICHNUsI M O0JIErdeHHe BOCCTAHOBJICHUS B JIETKHX C MOMOIIBIO aKTHBATOPOB
Nrf2 nmponemonctpupoBana ux noreHuuan st jgedeHuss COVID-19 (Cuadrado et al, Trends
Pharmacol Sci, doi:10.1016/].tips.2020.07.003).

[0004] Ha monensix arepockiieposa, UleMuH, pernepdy3uu, THnepTpouu cepana u cepacaHon
HEeJIOCTATOYHOCTH OBUIO MPOAEMOHCTPHPOBAHO CBOWCTBO Nrf2 obecnednBaTh 3aImuTy Cepala
(Chen, Physiol Genomics, doi:10.1152/physiolgenomics.00041.2017). HenaBHo 3aBepurmiu
uccienosanus (aser I akrmBaropa Nrf2, OGapAOKCOJIOH-MeTHNIA, Ha MALMEHTaX C JIETOYHOU
aprepuanbHoil runeprensuet (PAH), mpu sToM mnpomomxaercs wuccinenosanue ¢asbr 111
OCHOBAHHO€ HA 3HAYHUTEJbHBIX YJYULICHUSX IO MOKA3aTeNI0 «JIUCTaHLUs, Npoxoaumas 3a 6
MHUHYTY». bapnokcosnon Becrynaer B peakuuto ¢ Keapl ¢ oOpasoBaHneM KOBaJIEHTHOW CBsI3H, HO
TaKXKe CIIeNyeT OXKUAATh, YTO COENMHEHMs], akTuBupytomme Nrf2 mocpeacTBoM MexaHH3MOB,
aJIbTEpPHATHBHBIX CBsi3biBaHui0 Keapl, OynyT TepameBTHyecku mnpuMeHUMbIMH mpu PAH,
0COOEHHO y MAIMEeHTOB, Y KOTOPBIX TAK)KE UMEETCs COMyTCTBYIOIIEE HAPyIIEHHWE CO CTOPOHBI
coequnutesnbHod  TKaHu (CTD), Takoe Kak CKJIEPOAEPMHsI MM KpacHas BOJYAaHKA.
OKuCIUTENBHBIN CTPECC MOBBIIIAETCS B MOPAKEHHOM MHOKApPJIE, YTO MPUBOAUT K BO3PACTAHHIO
YPOBHEH AaKTHBHBIX (POPM KHCIIOPOJa, KOTOpPbIE OKa3bIBAIOT HEraTUBHOE BO3IEICTBHE Ha
cepneunyro ¢yukumo (Bolli, Circ, doi: 10.1161/circ.76.2.3111744). bpiio moka3aHo, HTO
aktuBanusi Nrf2 MmomaBiisieT OKHCIUTENBHBIH CTPECC MHOKapnaa, aronTo3 KJIETOK Cepila,
runepTpoduro, Gudpo3 u HapylieHne GyHKIUA MUOKApAa Ha MBIIIMHBIX MOJAEISX Meperpy3Ku
nasnenneMm (Wang, J Card Failure, doi:10.1016/j.cardfail.2012.06.003) u 3amumaer oOT
cepAevHON HiemMun/peneppy3HOHHOTO MOBPEKACHNS HAa MOAETISIX Tpei3yHOB (Zhang, J Mol Cell
Cardiol, doi1:10.1016/.yjmcc.2010.05.01). Kpome Toro, m30ObrouHasi BbIpabOTKa OKCHIAHTOB,

HAHOCSIIUX yIIepO MexXaHW3MaM aHTHOKCHUAAHTHOW 3alIUTBI B CEPIEYHO-COCYAUCTON CHUCTEME,
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Takke Obula oOmucaHa TpPH MeTa0OJIMUYeCKUX 3a00NeBaHMAX, TaKUX KakK OXHPEHHUE,
MeTa0OIMYECKUH CHHIPOM U caxapHblil auadert, rae akrtuBaus Nrf2 taxke Obuia mpeiokeHa B
KauecTBe IepcrnekTHBHON TepaneBrudeckol crparerun (da Costa, Front Pharmacol.,
doi:10.3389/fphar.2019.00382).  Kpome Toro, axtusatop Nrf2, cynbpopadaH, CHIKaET
BBIPAOOTKY IIIFOKO3bI B IEYSHHU H YJIyUIIAET KOHTPOJIb YPOBHS [IFOKO3bI Y MALIMEHTOB C AnabeToM
2 tuna (Axelsson, Sci Transl Med., doi: 10.1126/scitranslmed.aah4477) u Obu10 MOKa3aHO, YTO
0apIOKCOJOH-METHJI  BBI3bIBAET IMOTEPIO BeCa Yy MALMEHTOB C OXHUPEHHEM B LEJIOM
NPOMOPLUOHAIBHO UcxogHOMY BMI Hapsiny ¢ yiydmeHneM rimkemudeckoro koutposs (Chertow
et al, J Diabetes Complications, doi: 10.1016/jjdiacomp.2018.09.005). Bospacrhas
MHUTOXOHJpHAJbHAsT MUCQYHKIHMS U OKHCJIUTEIbHOE TMOBPEXKICHUE SIBJISIIOTCS OCHOBHBIMHU
NPUYUHAMH MHOTOYMCJIEHHBIX MPOOJEeM CO 3[0pOBbEM, BKJIKOUYAs CAPKOMEHHUIO M CEepaedHO-
COCYAUCTbIE 3a00JIeBaAHMUS, U JICYSHHE CTAPEIOLINX MbILIeH akTUBATOPOM Nrf2, mpencTaBisoum
coboii cynbdopadan, BOCCTAaHABINBAIO aKTUBHOCTh Nrf2, QyHKIIUIO MUTOXOHIAPHH, (YHKIIHIO
cepAla, NEPEeHOCUMOCTb  (U3NYECKUX  HArpy30K, TOJEPAHTHOCTb K  TJIIOKO3E |
akTuBaLuio/mudp HepeHIPOBKY CaTeJUIMTHBIX KJIETOK cKejieTHbXx Mbiii (Bose et al., Aging cell,
doi:10.1111/acel.13261). Takum o00pa3omM, OXKHIOAETCS, YTO JIEKAPCTBEHHbIE CPEACTBA,
NpUBOASALINE K akTuBauuu Nrf2, NODKHBI OBITH MPUMEHHMbI HPH ILIEJIOM psfe CepaedHO-
COCYIUCTBIX M MeTa0OoJIMuYecKux 3a00yeBaHuil, BKIOYass Oe3 OrpaHHUYEHHs] aTepPOCKIIEpPO3,
TUTIEPTEH3HUIO, CEPAEUHYIO0 HEIOCTATOYHOCTh, MH(YAPKT MUOKAapAa U BOCCTAHOBIIEHHE TTOCJIE HETO,
pEMONIEIMPOBAHUE CEpALA, BUABI CEPAECYHON apUTMHUH, CEPAEYHYI0 HEJOCTATOYHOCTh CO
CHIJKEHHON  (Qpakuuedl BbiOpoca, AMaOETHYECKYI0 KapAHOMHONATHIO, AHA0ETHUECKYIO
He(ponaTuro, METaOOMMUECKU CUHAPOM, OXKUpEeHUe, caxapHblil auader (1 Tuna wim 2 Tuna) u
UHCYJINHOPE3UCTEHTHOCTb.

[0005] CyOGapaxHounanpHoe kpoBomsnusiaue (SAH) mnpencraBisier coOoil  Tspkeseiinee
COCTOSIHHE C BBICOKOH OOJIE3HEHHOCTBIO M BBICOKUMH YPOBHSIMH CMEPTHOCTH BCJIEICTBHE
orcyTcTBus 3¢ dekTuBHON Tepanuu. PanHee moBpexaenue ronoBHoro mosra (EBI) u cmasm
cocynoB rojoBHoro wmosra (CVS) npencraBmsstor coboii  aBa  HamOoliee  BaXKHBIX
naTo(hU3NOJOrUIECKUX MEXaHM3Ma TOBPEKICHUSI TOJOBHOIO MO3ra U SIBIISIFOTCS MPU3HAKAMU
HeOaronpuaTHeIX ucxonoB i nanueHTtoB ¢ SAH (clinicaltrials.gov/ct2/show/NCT0261474,
SEX01  After  Subarachnoid Haemorrhage (SAS)). JlokasarenbCTBa, TIONyYeHHbIE TPU
SKCIEPUMEHTATIBHOM nccnenoBannu SAH, ykas3siBaroT Ha 3amutHy0 poib nyTa Nrf2/ARE B EBI
u CVS mocne SAH. Beenenme cynbdopadana (SFN) kpeicam mocine SAH ysenmuumBaer
axtuBHOCTH NyTH Nrf2-ARE, ocnabnser cnasm cocyioB B Oa3WISIPHBIX apTepHsX M MOAABISIET
doi:

BBICBOOOKIEHNE IIPOBOCTIAJIUTENBHBIX LIUTOKHHOB (Zhao,  Brain  Res.

2

10.1016/;.brainres.2016.09.035). Buyrpumosrosoe kposomsnusinue (ICH) npencrasisier coboit
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nepruHOe coObITHe y 10-15% 13 15 MIUTHOHOB Ciy4aeB WHCYJIbTA, IPOUCXOASIINX €KETOTHO
no BceMy mupy. HMccnenoBanus in vifro npoOAeMOHCTPUPOBAIH, 4TO akTuBaTOphl Nrf2 ObICTpO
yBenuuuBanu skcnpeccuto HO-1 B acTpoumrax U CHIKAIM HX YSI3BUMOCTb K JE€HCTBHIO
reMoryiobnHa wiu reMuHa. CHCTEMHOE JIedeHHe C TIOMOLIBI0 HU3KOMOJIEKY JSIPHBIX aKTHBATOPOB
Nrf2 nosbirano skcnpeccuto HO-1 B mepuBacKyIIpHBIX KJIETKAX, B YaCTHOCTH acTpouuTax. [lpu
TECTUPOBAHUU HAa MBIIUHBIX WK KpblcuHbIX Mopemsix ICH axtuBatopsl Nrf2 mnocTostHHO
JEMOHCTPHUPOBAJIM 3alUTHBIA 3¢ ¢ekT, yaydimas OapbepHy (GYHKIMIO U OCHaljsisi OTek,
BOCIaieHue, rudenb HelpoHOB 1 HeBpoJormueckue aeduuntel (Chen-Roetling, Curr Pharm Des,
doi:10.2174/1381612822666161027150616). HNimemMuveckuii MHCYJbT HHAYLUPYET AKTHBHBIC
(bopMBI KHCIIOPOZA, BbI3BbIBASI OKUCIHUTEIBHBIE U BOCHAIUTENbHBIE OTBETHI MPH HIIEMHUYECKOM
NOPaYKEHUH T'OJIOBHOrO Mo3ra. Ha HacTosAmmii MOMEHT peKOMOWHAHTHBIH TKAHEBOW aKTHUBATOD
IUIA3MUHOT€HA SIBJISIETCS €JUHCTBEHHBIM JOCTYIIHBIM CPEACTBOM Tepanuu Uil JIeYeHUs
UIIeMUYeCKOro MHCysnbTa. OOHAKO JiedeHHe He MNPEeAyINpekJaeT OKUCIUTENbHBIH CTpecc U
BOCHAJICHUE I@IPU HINEMUYECKOM MopaxeHuu ronosHoro wmosra. D3T, cepoconepxkamiee
JUTHUOJISTUOHOBOE COEAVHEHUE, COAEPKUTCS B OBOLIaX cemencTsa KpecrouseTHble, npuyemM
co00IIaNIOCh, YTO OHO MHAYIMPYET aHTHOKUCIUTENIbHBIE TeHbI 3a cueT aktuBauu Nrf2. bpuio
nokaszano, uro D3T (Yen, J Immunol 2017, 198 (1 supplement) 206.20) ocnabnsier napapKT
TOJIOBHOTO MO3ra U YMEHbBIIAET WHTEHCUBHOCTb IMPOSBIEHUS HEBPOJOTHYECKUX Ne(PHUIUTOB Y
JKUBOTHBIX ¢ MHCYJIbTOM. Kpome toro, D3T cumxano nndpunsrpanuio B [IHC BocnanurenpHbIX
UMMYHHBIX KJIETOK, BKJIFOYas HEHTpOoUIbl M MOHOLUTBI, TNPU HIIEMHYECKOM IOpPAKEHUU
royioBHOro mosra. bosee Toro, D3 T-unnyuupoBaHHOe NOaBIeHHE BBIPAOOTKH BOCHAIUTENIbHBIX
LIUTOKMHOB HAOJIFOAIM B MUKPOTJIMK JUKOTO THUIA, HO HE B MUKPOIINY, NepUUNUTHOH 1o Nrf2.
bonee Toro, 3amutHbl 3pdexkt D3T, sakmovaromuiics B ocnabineHnu wuHpapKTa MpU
UIIEMUYECKOM TMOPAKEHHH TOJIOBHOTO MO3ra, ucuesaeT y AepuuutHbix 1mo Nrf2 KMBOTHBIX C
WHCYJIETOM H Y JKUBOTHBIX C HHCYJIBTOM, KOTOpPBIM BBOAMIH HHruobutop HO-1. Takue pesynbrars
MO3BOJISIIOT  IPEANOJOXUTh, 4YTO D3T-omocpenoBaHHOe NOAaBIE€HHME BOCHANEHUS IIPU
UIIEMUYECKOM TOPaKEHWH TOJIOBHOTO Mo3ra omocpenyercs 3a cder nyta Nrf2/HO-1, wu,
CJIEZIOBATENbHO, IIeNIieHanpaBieHHoe Bo3aeicTBue Ha myTh Nrf2/HO-1 moxer npencraBiisiTh
cOOOH TEepCHEeKTHBHYIO TEPANeBTUYECKYIO CTPATETHIO Uil YMEHBIICHUS WHTEHCHUBHOCTH
BOCIAJIEH!s] HEPBHOM TKaHU MPU UIIEMUYECKOM HHCYJIbTE.

[0006] Ilonararot, uto Nrf2 urpaer KJIFO4EBYIO POJIb MPH HEKOTOPBIX TUIIAX F€MOTJIOONHOIIATHH,
TaKUX Kak Oera-tamaccemus u ceprnoBuaHokieTouHas anemus (SCD). SCD npencrasisier coboi
PELECCUBHOE HACJIEACTBEHHOE HAapyLIEHHE, BbI3BAHHOE OJHOW MUCCEHC-MyTaluel, KOTopas
NPUBOIUT K TOSIBIEHHIO reMorjodnHa S ¢ MyTaHTHbBIM Oenkom Oeta-rnodunHom (HbS). Ilpu

HU3KUX KOHLCHTPALHUsAX KUCIOPOAa HbS NOJIMMEPUBYETCS, UYTO IMPUBOAUT K MMOSABJICHUIO
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ne(hOpMHPOBAHHBIX KPACHBIX KPOBSHBIX KJIETOK, KOTOPbIE MOIBEPKEHbI Pa3PhIBY, MPU 3TOM OHH
BBICBOOOXKIAIOT CBOOOIHBIN reM B I1a3My KpoBu. OOy CII0BIEHHbIE 3TUM OKHCIHTENbHBIH CTPece
Y BOCHAJICHWE MPHUBOIAT K TOBPEXKICHUSM BO MHOIMX OpraHax Tejia. BbLIO MOKa3aHOo, 4YTO
paspyuenne Keapl u oOycioBieHHass 3THMM KOHCTHTYTHBHas aktuauusi Nrf2 mpuBomsT k
ynyumeHHbM ucxogaMm B SCD-momenn nHa wmbimax (Zhu, Blood, doi:10.1182/blood-2017-10-
81053 1; Keleku-Lukwete PNAS, doi:10.1073/pnas.1509158112). bbuio noka3aHo, 4TO aKTUBALUS
Nrf2 3amenssier mporpeccupoBaHUe TeMOJUTHYECKOW aHeMun U auchyHkimn opranoB (Ghosh,
JCI Insight, doi: 10.1172/jci.insight.81090), a yrpara ¢pyHnkiun Nrf2 yxy nmaer narogpu3uoaoruto
SCD y wbimei, Tpancrennsix mo SCD (Zhu, Blood, doi.org/10.1182/blood-2017-10-810531).

I'moGanbHas aktuBanmst Nrf2 ¢ mMOMOIIBIO H3BeCTHOrO coenuHeHust D3 T cHmKaeT J1eTaibHOCTD B
MOZIEJI! OCTPOTO T'PYJHOTO CHHAPOMA, MHAYLMPOBAHHOIO I'€MOM, Ha MbIIIAX, TPAHCTEHHBIX IO
SCD (Ghosh, Brit. J. Haematology doi: 10.1111/bjh.15401). Kpome Toro, Takke ObLIO MOKa3aHO,
9yr0 aKkTHBaTOpbl Nrf2 MOAyIHpyroT 3Kcmpeccuro ¢etampHoro remoriobmna (HbF) 3a cuer
HETIOCPEACTBEHHOI'O CBSI3bIBAHUS C MPOMOTOPOM TaMMa-IiIoOMHA M MOJU(UKALIH CTPYKTY Pbl
XpoMaTHHa B JIOKyce Oera-rinobunHa. B ciyuyae ceproOBHUAHBIX 3PUTPOMIHBIX KJIETOK Nrf2
o0ecrieynBaeT yHHKAJIbHBIE IIOJIOKUTENbHBIE pPe3yJbTaThl 3a cueT wuHayuupoanus HbF,
CJIy>KaIlero JJisi THrMOUPOBAaHMS OJMMEPH3ALMY TeMOrIoOnHa S 1 3aIUThI OT OKUCIHTEIBHOTO
cTpecca, OOyCJIOBJIEHHOrO XpoHHYeckuM remomm3om (Zhu, FExp Biol Med dot:
10.1177/1535370219825859). Takum obpa3zom, pazpaboTka HU3KOMOJEKYJISIPHBIX aKTHBATOPOB
Nrf2 noteHIuanbHO MOXKET YMEHbIIATh KIIMHUYECKYIO CTENEHb TSKECTH CEPIIOBHIHO-KJIETOYHOM
aHEMHH U IPYTHUX 3a00JI€BaHMH, TAKUX KaK OeTa-TajacceMusi, IPH KOTOPBIX MOBBIIEHUE YPOBHS
HbF okasbiBaeT nmonokuTenbHbId 3P QexT.

[0007] ®yukums Nrf2 usMeHsieTcss P MHOTUX HEWPOJEereHepaTHBHBIX PacCTPOHCTBAX, TAKHX
kak Oone3sHp XaHTWHrTOHA, Oo0je3Hb IlapkuHcoHa, Oone3Hb AJblreiimMepa, OOKOBOIA
aMHOTpopUUecKuil  CKJIepo3, JIOOHO-BUCOYHAS ~ JEMEHLMs, pPACCesTHHBIH  CKJIepo3 U
HacyiencTBeHHas: artakcus Dpunpeiixa (Dinkova-Kostova, FEBS, doi:10.1111/febs.14379).
AxtuBammsi  Nrf2 cmsr4yaer MHOTHE TMATOT€HHBIE TIPOIECCHI, BOBJICYCHHBIE B  TaKUe
HeWpoJereHepaTHBHBIE PACCTPOICTBA, 3a CYET AaKTHBALMA MEXaHM3MOB AaHTHOKCHIAHTHOM
3alIUTHI, WHIHOUPOBAHMSA BOCHAJNEHHS, YJYUIICHHS MUTOXOHIPHAIBHOH (QYHKIMH U
noaznepkaHusi OemkoBoro romeocrasa. [ HU3KOMOJEKYJSPHBIX  (hapMaKOJIOTHIECKUX
akTuBaTOpoB Nrf2 mokasaHbl 3amuTHbIE 3(Q()EKThI HA MHOTOYHCIIEHHBIX JKUBOTHBIX MOZIEISX
HelpoziereHepaTUBHBIX 3a0oneBaHmi (Joshi, Neurobiol Aging,
doi:10.1016/j.neurobiolaging.2014.09.004; Alarcon-Aguilar, Neurobiol Aging,
doi:10.1016/j.neurobiolaging.2014.01.143) u B KyJbTypax KJIETOK YEJIOBEKA, SKCIPECCUPYFOIIHX

myTaHTHble Oenku. Texpunepa (numerundymapar) aktusupyer Nrf2 (B JomonHeHHe K APy UM
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MexaHn3MaM), U oHa omoOpena B CIIA nist neueHHs peLUANBUPYIOLIE-PEMHUTTHPYIOIIETO
paccessHHOTO cKiepo3a. AktuBatop Nrf2, omasenokconon (RTA-408), B Hacrosiiee Bpems
npoxoasimuii  ucnbiTanust  ¢asel [l B OTHOIIEHMHM — JIeYEHHWsS]  HACJIEICTBEHHOTO
HeWpoJereHepaTUBHOTO  pacCTPONCTBa, arakcuu PDpuapeiixa, yAOBIETBOPHI TpeOOBaHUS
KacaeMO €ro IMepBHMYHON KOHEYHONW TOYKH, 3aKJIOYaKLINecs B M3MEHEHMH IO
MOAMUIIMPOBAHHON IIKane orneHok arakcun Ppunpeiixa (mFARS) orHocurenbHO miane6o
nocne 48 Henenb nedenus. (ClegoBaTeNbHO, LieJIEHANPABIEHHOE BO3AEICTBHE HAa TMepenaqy
curHasia ¢ ydactueM Nrf2 moxer oOecreunBaTh BO3MOXKHBIH METON JICUEHUS JJISI OTCPOUKH
NPOSIBJIEHUs], 3aMeIJIeHHs] TMPOTrPECCUPOBAHMSI U YMEHbIIEHUS HHTEHCUBHOCTH CHMIITOMOB
HeMpoJereHepaTUBHBIX ~ PaCcCTPOMNCTB. H3-3a ponm  OKUCIUTENBHOTO  cTpecca W
MHUTOXOHApHAIbHON nuchyHkuuu B paccrpoiictBax [ITHC Takke ObUIO MpemyioKeHO JieueHue
XPOHUYECKOH 00NN 1 MH30()PEHUH C TOMOIIBIO AKTUBATOPOB Nrf2.

[0008] Pesmaromnueni aptpur (RA) mnpeacraBisier coOoil ayTOMMMyHHOE 3a00JieBaHME,
KOTOpPO€ BBI3bIBAET XPOHUUYECKOE BOCMAJEHHE CYCTaBOB U XapaKTepusyeTcs MepHOAaMU
obocTpeHnuii 3a0oneBanus U peMUCCUsIMH. FTHOTIa MOTY T IOpa)kaThCsl MHOKECTBEHHBIE CYCTaBBbI,
YTO MPUBOIUT K MOCTOSTHHOMY paspyLIeHHIo u nedgopmanuu cycraBa. beuio oOHapyskeHO, 4To
Nrf2 akTHBHPOBaH B CyCTaBax MbILIEH C apTPUTOM M MaLeHTOB ¢ RA. Mpun, HOKayTHBIE 110
Nrf2, umeror Ooyiee TspKeNble TOPAXKEHHS Xpsia W 0ojiee BBIPAKEHHOE OKUCIHUTEIIbHOE
TIOBPEXKICHUE, TIPHU 3TOM JKCIpeccusi reHoB-MuineHen st Nrf2 ycunuBaercst y mbimeii ¢ Nrf2
AUKOTO THUMA, a HE Y HOKAYTHBIX MBIIIEH, B XOI€ pPa3BUTHS apTPUTA, HHAYLUPOBAHHOTO

antutenamu (Wruck, BMJ Annals of Rheumatic Diseases, doi:10.1136/ard.2010.132720). B

JIONIOJTHEHUE K 5TOMY, Ha )KUBOTHOM MOZIEST! PEBMAaTOUAHOIO apTPUTA ITPU IPUMEHEHUH IIepeHoca
CBIBOPOTKH KPOBH OT MbilIel, TpaHCreHHbiX no K/BxN, mbimam ¢ Nrf2(-/-) medunur Nrf2
yYBEJIMYMBAJI ~ YaCTOTy  BO3HUKHOBEHUSI  apTPUTa, M  JKUBOTHBIE  JE€MOHCTPUPOBAIU
pacripocTpaHeHHOe 3a0oJieBaHHe, MOpaKaKoLlee Kak NMepeaHue, Tak W 3amHue Jjanbl (Maicas,
Antioxidants & Redox Signaling, doi:10.1089/ars.2010.3835).

[0009] Aseennniii konmut (UC) u Gonesnr Kpona (CD) mpeactaBisitoT coOOM XpOHUYECKHE
PEeLMIUBUPY 0L E-PEMUTTUPYIOIITHE (POPMBI BOCHATUTENLHOTO 3aboeBanus kuineunuka (IBD),
KOTOpbI€ BBI3BAHBI MUCPYHKIMEH KHIIEYHOro smurenus. lIoBpeknaeHne KIETOK KHIIEYHOTO
STUTENHS MOJKET HapyIIaTh OapbepHYO (QYHKIMIO KUIIEYHOTO SITUTEIHS, CONEHCTBY ST PAa3BUTHIO
aHOMAJIbHOTO UMMYHHOT'O OTBETa M BOCTIAJIMTEIbHBIX COCTOSTHUN. TakuM oOpa3oM, WHTAKTHBIH
KUIICYHBIN SMHUTENNH HMMEeT NEePBOCTENIEHHOE 3HA4YeHHWEe Ui 370POBOTO KUIIEYHHKA, |
LIUTOIIPOTEKTOPHBIE CPEACTBA, KOTOPBIE MOTYT LEJICHANPABIEHHO BO3AEHCTBOBATH HA KIETKH
KUIIEYHOT'O SITUTENNS, OKa3bIBAJIN Obl MoJoxKUTeNbHbIN 3¢ ekt npu neuenun UC u CD. YposHu

AHTUOKCHJAHTOB M OHOMapKepbl OKHCIUTEJIBHOIO CTpecca, Kak IPaBUJIO, KOPPEIUPYIOT C
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TsDKECThIO 3a00meBanus B IBD, n KOTHMUYECTBO MOJHOT€HOMHBIX ACCOLMATHBHBIX HCCIEIOBAHUN
CBSI3bIBAIOT OAHOHyKJeoTunHble mnonumopdusmel (SNP), accommmpoBannele ¢ IBD, ¢
HECKOJIbKUMU I'€HaMH, BOBJIEYEHHBIMHU B OTBET Ha OKUCJIMTENbHBINA CTPECC, MHOTHE M3 KOTOPBIX
koHTposnpytoT nocpenctsom Nrf2 (Khor et al, Nature, doi:10.1038/nature10209). CPUY 192018,
HU3KOMOJIEKYJIApHBI ~ MHrHOUTOp  Oenok-OenkoBoro  B3aumopeiictBus Keapl-Nrf2  (m,
CllenoBaTeNbHO, akTuBaTop Nrf2), NpPOXEeMOHCTPUPOBAJN LUTONPOTEKTOPHBIH 3(dexkr Ha
skcnepuMenTanbHOi Moaear UC, HHIYLIMPOBAHHOM MO/ NEHCTBHEM AEKCTPAHCYIbdaTa HATPHS,
kak B kietkax NCM460, tak u B Toncroii kuiuke wmbimu (Lu, Scientific Reports,
doi:10.1038/srep26585). Takke ObUIO TIOKa3aHO, YTO MBIIIK, HOKayTHble 10 Nrf2,
IEMOHCTPHPYIOT  TIOBBIIIEHHYKD  BOCHPUHUMYMBOCTb K KOJIOPEKTAIBHOMY  DakKy,
accoruupoBanHoMy ¢ kosutoM (Khor, Cancer Prev Res (Phila), doi:10.1158/1940-6207).

[0010] Dymanepm, cmecy numetmndymapata (DMF) u Tpex coneit mMoHosTHI(yMapara,
nojiyuw paspenienue B ['epmanvu B 1994 r. muist tedeHus ncopuasa. bbuio mokasaHo, 4to Ou3kast
ouoaxtuBHas Gopma DMF, mpencrapnsromas coboii MmoHoMetmnpymapar (MMF), nosbimaet
o0mue ypoBHU Nrf2 U €ro ypoBHHU B sIIp€ Y NMEPBUYHBIX KEPATHUHOLUTOB MBIIIN U MPUBOIUT K
ycuneHHo# skcrpeccu mMRNA HeKOTOpbIX 3(pPeKTOPOB, pacHOIOKEHHBIX HIDKE B MyTH Nrf2,
TAaKUX Kak TeMokcureHasa-1 u mnepokcupenokcun-6  (Helwa, J Pharmacol. Exp. Ther.,
doi:10.1124/jpet.116.239715). IlonoxxuTenbHbIE pe3yJIbTAThI JIEYEHUS C TIOMOLIBIO AKTHBATOPOB
Nrf2 moryt HaOmomaTbCsi NMpU APYTUX KOXKHBIX 3a00JI€BAHMAX, TAKMX KaK WHAYLHPOBAHHBIE
o0syueHueM epMaTUT/TIOBPEKAEHNE KOXKU, aTONTNYECKUN IepMaTUT U 3axusieHue paH (Wu et
al, Mol Med Rep. 2019 Aug;20(2):1761-1771).

[0011] Beuto mokazaHo, uyTo aktuBaums Nrf2 Oka3bIBae€T MONOKUTENbHbIE 3(PQeKThl mpu
3aboneBaHMsAX Kak medeHu, Tak u nodek. NAFLD (HeanmkoronpHasi skupoBasi 0OJI€3Hb MEYSHH)
CUMTAETCSl TJIABHON MPUYMHONW XPOHUYECKOro 3a0oJyieBaHMs MedeHu rno Bcemy mupy. NAFLD
NPEICTABJISIET CIIEKTP 3a00JIeBaHUI, HEKOTOPBIE U3 KOTOPBIX MOTYT MPOrPECCHPOBATH B LIUPPO3 U
renarone/urosipHy o kapiuHoMy (HCC). Xorst Bce moatumnbel NAFLD noBBIIAIOT PUCK PA3BUTHSI
SIBJIEHUH CO CTOPOHBI CepAEYHO-COCYIUCTOM crcTeMbl U cmepTHOCTH, NASH (HeamkoronbHbIH
CTEATOTeIaTHUT) SIBJISIETCS] OCHOBHBIM IMarHOCTHYeCKUM noATHiioM NAFLD, KoTopblii yka3bIBaeT
Ha TPEApacloNOKEHHOCTh MAIMEHTOB K PAa3BUTHIO LIUPPO3a M OCIOXKHEHUH, CBSI3aHHBIX C
neyeHbpr0. B HacTosee BpeMs UMEIOTCST ONOOPEHHBIE JIEKAPCTBEHHBIE CPENCTBA IS JICUSHHS
NAFLD wu NASH. Opnako HokayT Nrf2 y Mblmeld 3HAaYUTENbHO  yCHIJIMBAET
NpepactoNokeHHOCTh K pasButuio NASH, crumynupyemomy b0 pannoHOM ¢ IedHUIIITOM
METHOHUHA 1 XOJIHA (MCD) (Chowdry, Free Radic Biol  Med,
doi:10.1016/j freeradbiomed.2009.11.007), 1100 paLiOHOM C BBICOKHM COIEPKAHUEM >KHPOB

(HF) (Okada, J Gastroenterol, doi:10.1007/s00535-012-0659-z), u ObulO NOKa3aHO, 4YTO
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dapmakonornveckass aktuBauus Nrf2 oOpamaer pasBute NASH Ha MBIIIMHBIX MOZIENSX
(Sharma, Cell Mol Gastroenterol Hepatol, doi:10.1016/j.jcmgh.2017.11.016). ITonoxxurenbHble
pe3yabTaThl JIEYEHHs C MOMOINBIO aKTUBAaTOpoB Nrf2 MoryT HaOmomaTbCs NpPU IPYTHX
3a00NeBaHMAX N€YEHH, TAKUX KaK HHY [IMPOBAHHOE TOKCHHAMM 3a00JI€BaHUE N1€UE€HH, BUPY CHBIN
renaTuT U LUppo3.  MONeKyJbl OKHUCIIUTEIBHOTO CTpecca, TaKhe Kak aKTHBHbIE (HOPMBI
KUCJIOPO/a, HAKATUTMBAIOTCS B MOYKaX >KUBOTHBIX MojeNiell OCTpOl MoYeuyHONH He0CTaTOUHOCTH
(AKI), B cuity uero Nrf2 siBisieTcsi BpeMEHHO M HE3HAUUTENbHO aKTHBHUPOBAHHBIM. | eHeTHUeCKoe
win (papMaKoJOrHUeCKOe YCHIeHHEe akTUBHOCTU Nrf2 B MOYeUHBIX KaHAJbLIAX B 3HAYUTEIBHOM
CTETIEHN yMEHbIIAeT HMHTEHCUBHOCTh MOBpekaAeHusi, cBsizanHoro ¢ AKI, u mpemympexnaer
nporpeccupoBanne AKI B xponuueckoe 3aboseBanue mouek (CKD) 3a cyer cHmwkeHWHs
OKHCIHUTENbHOTO cTpecca. OpHako KimHUYeckoe wucnbitanue ¢aser III, mpoBogmmoe ¢
uarndburopom KEAP1, CDDO-Me unu 6apaokconos-mMeTiioM, Ha nanuenTtax ¢ CKD cranuu 4
u caxapHbiM anaderom 2 tuna (T2DM) ObII0 OCTAHOBIEHO M3-32 BO3HHKHOBEHHSI SIBJIEHUH CO
CTOPOHBI CEPIIEYHO-COCYANCTON crcTeMbl. [TOCKONBKY B HENAaBHUX OCHOBHBIX HCCIIEIOBAHUSIX
HAKOIMWINCh ToNokuTenbHble 3¢dexrsr narnomropo KEAP1 Ha cpemnux cramusx CKD,
ucnbitanust (aspr I Obutn HawaTel MOBTOPHO. JlaHHBIE W3 MPOIOJIKAIOIIHMXCS MPOESKTOB
IeMOHCTPHPYIOT, uTo akTuBatop Nrf2/unrnourop KEAP1 yBenuunBaeT cKopocTh Kty 00UKOBOMH
¢unpTpanun y nauueHtoB ¢ CKD craguu 3 u T2DM 0Oe3 omaceHuii no noBoay 0e30MmacHOCTH
(Nezu, Am J Nephrol, doi:10.1159/000475890). BocnianurenpHble peaKLUU U OKUCIUTEIbHBIN
CTpecc TpHUYacCTHbl K maroreHesy (okampbHO-cermMeHTapHoro riomepyJiiockiepo3a (FSGS),
PacIpOCTPAHEHHOTO XPOHMYECKOTo 3a00JeBaHHMs MOYEK C OTHOCUTEIBHO HeOJaronmpUsiTHBIM
NPOTHO30M M HEYJOBIETBOPUTENbHbBIMU cxemMamu JjedeHus. CXA-10, KOTOpbIii MPUBOAUT K
akTuBauuu nyted Nrf2, B HacTosimee BpeMs MPOXOAUT KIMHUYECKUE UCTIBITAHUS B OTHOIICHUH
(boxkanbHO-cermMeHTapHOoro riomepyockieposa (FIRSTx - MccnenoBaHue nepopaibHOTO MpreMa
CXA-10 npu mepBuyHOM  (pOKaJIbHO-CerMeHTapHOM  riomepynockiepose  (FSGS);
clinicaltrials.gov/ct2/show/NCT03422510). B wucnbitanun ¢aser II Obuto mOKa3aHO, dTO
0apIOKCOIOH-METHII IPUBOIUT K 3HAYUTEIBHOMY YJIYUYIIEHHIO MOYEYHOH (DYHKIMH Y MAlEHTOB
C OOHHUM M3 ayTOCOMHO-JIOMHHAHTHOH MNOJUKUCTO3HOW Oone3nun mnouek (ADPKD), CKD,
accoruupoBanHoro ¢ auaderom 1 tuma (T1D), IgA-Hedponatun (IgAN) wim FSGS mocne 12
Henenb yedenus (https://www.reatapharma.com/press-releases/reata-announces-positive-phase-
2-data-for-bardoxolone-methyl-in-patients-with-focal-segmental-glomerulosclerosis-and-in-

patients-from-all-four-cohorts-of-phoenix/). Cungpom Anpnopra npencrasisier coO0il BTOPYIO
HanOoJiee PacIpOCTPAHEHHYIO BPOXKIECHHYIO NMPUUNHY MOYEYHON HEAOCTATOYHOCTH, BbI3BAHHOM
reHeTH4YeCKuM aedekToM B kojutareHe [V Tuma, KOMIOHEHTE MPU MOCTPOCHHU Oa3alibHOM

MeMOpaHbl KiyOoukoB. ITockonpKy mnojaratroT, 4To OapHOKCOJIOH-METHUJ BO3AEHCTBYET Ha
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Jexalye B OCHOBE MATOJOTMYECKHE TMPOLIECCHl, ACCOLMMPOBAHHBIE C  HapyLIEHHEM
MHUTOXOHIPHATIBHON (YHKIIMH, BOCIIAIEHHEM U OKHCIUTEIbHBIM CTPECCOM, B HACTOSINEE BPEMsI
€ro HCCIeNyI0T Ha TAaKUX MAlMeHTaX, IMojaras, 4ro akTuBaTtopbl Nrf2 OyayT moTeHIMaIbHO
NPUMEHHUMBI ITPH JAHHOM 3a00JI€BaHUH.

[0012] OxwucnutenpHbli CTpeCcC UrpaeT BaXKHEHIIYIO pOJb B  BOSHUKHOBEHUH U
nporpeccupoBanuu paka (Gorrini, Nat Rev Drug Discov., doi:10.1038/nrd4002). Bcnencraue
BakHOCTH Nrf2 B mojnep:kaHUM OKHCIUTENbHO-BOCCTAHOBUTENBHOTO T'OMEOCTa3a KIIETKH,
CUUTAETCS, YTO OH SIBJISIETCS] LUTOMPOTEKTOPHBIM TPAHCKPUITLIUOHHBIM (PAKTOPOM U CYTIPECCOPOM
onyxonu. Ilpu HIDKHUX TOMeOoCTaTH4eCKHX ypoBHsIX Nrf2 moxker snammuHupoBatb ROS,
KaHLEpOreHbl M Jpyrue cpencrsa, nospexparomue JIHK, yro Bemer k HHrHOMpOBaHHIO
BO3HHKHOBEHHs1 U  MeracrasupoBanust omnyxonu (Milkovic et al.  Redox Biol
doi:10.1016/j.redox.2017.04.013). Kommanuss Evgen B Hacrosimee Bpemsi MPOBOIUT
uccnenosanne  "SFX-01  (kommuiekc  cynbpopadaHa-UMKIOAEKCTPUHA) TPH  JICYCHUH
METacTaTUIeCKOTro paka MOJIOYHOH xKenesa u ero OLIEHKA (STEM)"
(clinicaltrials.gov/ct2/show/NCT02970682), KOTOpOe npeaycMaTpUBaeT ER+/HER-
METAaCTaTUYECKHH PaK MOJIOUHOW »KeJie3bl. BhuUTo Mmoka3aHo, YTO MpPOHM3BOAHBIE OAPIOKCOJIOHA
NpeaynpexIaloT Pa3BUTHE PaKa JIETKOTO, HHAYLUPOBAHHOTO BUHHJIKapOamMaToMm y Mblied A/J
(Liby, Cancer Res. do1:10.1158/0008-5472). Takum obOpa3om, aktuBatopsl Nrf2 mMoryt urpath
pOJIb B MPEAYIIPEKICHUH paKa.

[0013] BospactHas makynspHas nerenepauusi (AMD) siBisieTcss OCHOBHON MPUYMHOM CIIENOTHI
B 3alaJHbIX CTpPaHAaX, a OKHCIUTENbHBII CTPECC WIPaeT TIJABHYK pOJb B MATOTE€HE3e U
nporpeccupoanun AMD.  Bbuio mokasano, 4ro aktuBaTopbl Nrf2 crnocoOHBI 3aluInaTh
KYJIbTUBHPYEMbIe KJIETKH, UMUTHPYIOIINE BHEIITHUH CJIOH CETUATKU, OT OKUCIUTEIBHOTO CTpecca,
YTO MPEANONAraeT BO3MOXKHOCTb COXPAHEHUsl 3PE€HMs Y MAalMEeHTOB C paHHeW cranuedn AMD
(Bellezza, Front Pharmacol. 2018; 9: 1280). Kpome Ttoro, akrtuBatopsl Nrf2 Takike MoryT
NPUMEHSITBCS TIPU APYTHX OOJIE3HSX IJIa3, TAKUX KaK SHAOTEIHabHAst OUCTPO(GUS POTOBHIIBI
dykca U yBEUT.

[0014] HenasHo Takke OBLIO BBICKA3aHO MPENIMOJNIOKEHHE, YTO aKTHBATOPbl Nrf-2 MpuUromHsl
NpU JIeYEHUM MPEdKJIaMIICUU 3a CuUeT IOJaBJIeHUsl OKHUCJIMUTENbHOIO CTpecca U aronTo3a
sHpoTeNnnanbHbIX KieTok (Jiang et al., Oxid Med Cell Longev doi: 10.1155/2021/8839394).
[0015] CnenoBaresibHO, UMEETCSl CYIIECTBYIOMIAsl MOTPEOHOCTh B CPENCTBAX, CIMOCOOHBIX K
aktuBauuu Nrf2, yuursiBast poibs Nrf2 npu MHOXKECTBE IIOKA3aHUI.

KPATKOE OIITHCAHHUE U30ObPETEHHA

[0016] B onmHOM acrekTe HACTOSIIEro H300peTeHHs] MPEeayCMOTPEHO COeNUHEHHE WA €ro

(I)apMaI_IeBTI/ILIeCKI/I npuemijieMas COJib, OMPEACIICHHBIC B JTAHHOM JOKYMCHTEC.
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[0017] B nmpyrom acmekTe HACTOSINEro H300peTeHus NpeaycMOTpeHa (apmaneBTudeckas
KOMITO3ULIVSI, COAEpIKaIIasi COeIUHEHNE 110 HACTOSALIEMY H300pETeHHIO, ONIPEEIEHHOE B JAHHOM
IOKyMEHTe, WM ero (apmMaueBTHYECKH TNPUEMIIEMYIO COJb M OJHO WJIH HECKOJIbKO
(bapMareBTUYECKH TPUEMIIEMbIX BCIIOMOTaTEIbHBIX BEIIECTB.

[0018] B npyrom acnekre Hacrosiiee H300pETEHHE OTHOCUTCS K COSOHMHEHHIO MO HACTOSIIEMY
M300pETEeHHIO, ONPENIeIEHHOMY B IAHHOM JOKYMEHTE, WIIH ero (papMaleBTHYECKH IPHEMIEMON
comu Wi (HapMaLEBTUUECKON KOMIIO3ULMH, OMpPEICJIEHHOW B JAHHOM JOKYMEHTe, IS
NPUMEHEHNUS B TEPAIUU.

[0019] B npyrom acnekTe Hactosiiiee U300peTeHHe OTHOCHTCS K COSAMHEHUIO 10 HACTOSLIEMY
H300pETEHHIO, ONPEEIEHHOMY B JAHHOM JOKYMEHTE, MJIH €ro (hapMaLeBTHUECKH MPHEMIIEMO
com Wi (PapMaLEBTUUECKON KOMIIO3ULMH, OMNpPEICJIEHHOH B JAHHOM JIOKYMEHTE, IS
NPUMEHEHUS B JISYeHUH 3a00JI€BaHUH WIIH HApYLIEHHUH, ONOCPEIOBAHHBIX akTHBaLueil Nrf2.
[0020] B npyrom acnekTe Hacrosiiiee H300peTeHHEe OTHOCHUTCS K MPUMEHEHUIO COCAMHEHUS 110
HACTOSIIEMY M300PETEHHIO, ONPEAEIEHHOTO B TAHHOM JOKYMEHTE, WM €ro (papMaleBTHUECKH
NPUEMIIEMON COJNIM B W3TOTOBJICHUH JIEKAPCTBEHHOIO Ipenapara Ajisd NPUMEHEHUs B JICUCHHUU
3a00NeBaHNi MIIM HAPYLIEHNUH, OMIOCPEAOBAHHBIX akTUBaLe Nrf2.

[0021] B npyrom acriekte HacTosimee n300peTeHNne OTHOCUTCS K CIOCO0y JieueHus 3a00IeBaHuUs
WIN HAapyLIeHWs, OMOCPEAOBAaHHBIX akTuBauueil Nrf2, mpudeM ykKa3aHHBIH CIOCOO BKIIOYAET
BBEICHHE CYyOBEKTy, HYXXJAIOIIEMyCsl B TAaKOM JIEYEHHUH, TepaneBTHYeCKH 3((EKTUBHOTO
KOJINYECTBA COEUHEHHUS 110 HACTOSIIEMY HM300PETEHHIO, ONPENENIEHHOIO B JAHHOM JOKYMEHTE,
Wi ero (apManeBTHUECKH MpHeMJIEeMON CoiaM Win  (papMaleBTUYECKOH KOMITO3HIHH,
OTIpeNeICeHHON B JAHHOM JOKYMEHTE.

[0022] [Tpumeps! 3a00eBaHMI WM HAPYLIEHUH, ONOCPEIOBAHHBIX akTUBaIMel Nrf2, BKIIOUaoT
XPOHUYECKYIO OOCTPYKTUBHYIO OOJIE3HB JIETKUX, ACTMY, JIESTOUHYIO apTEePUATBHY IO THIIEPTEH3HIO,
caxapHbli nuabeT, XpOHWYECKoe 3a0oNieBaHHE TIOYeK, SI3BEHHBbIH KoiuT, Oojne3np KpoHa,
BOCIIAJIUTENIbHOE 3a00JIeBaHIE KUIIEYHNKA, HACJIEICTBEHHYI0 aTakcuio Ppuapeiixa, CeprnoBHIHO-
KJIETOYHY 0 AaHEMUIO U HEAJIKOTOJIbHBIN CTEATOreNaTHT.

[0023] B npyrom acmekTe HACTOSIIErO W300peTeHHs MPenyCMOTPEHO COEIMHEHUE WM €ro
dapmManeBTHYECKH TpHEMJIeMasl COJIb MM (papManeBTUYECKass KOMIO3ULIUS, ONpPEAC/ICHHbIE B
TAHHOM JOKYMEHTE, JJIsl IPUMEHEHUS B JICUCHUH X POHIMUECKOH OOCTPYKTHBHOM OOJIE3HU JIETKUX,
aCTMBI, JIETOYHOH apTepUaIbHOW MMIIEPTEH3NH, CAXapHOTro AHadeTa, XpOHUIECKOro 3a00IeBaHus
NOYEK, SI3BEHHOTrO Koyuta, Oone3nn Kpona, BoCHanuTeNnbHOro 3a00NeBaHMs KHIIEUHHUKA,
HACJIEACTBEHHON atakcuu Ppuapeiixa, CEpNOBUAHO-KIECTOYHON aHEMHUU WJIM HEAJKOTOJIBbHOIO

crearorernaTura.
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[0024] B npyrom acrnekre HACTOALIETO M300PETEHUs MPENyCMOTPEHO MPUMEHEHNE COSTUHEHUS
win (papMaLeBTUUECKH MPUEMIIEMON COJIM B W3TOTOBJIEHUU JIEKAPCTBEHHOTO Iperapara s
NPUMEHEHUS] B JIEYEHUH XPOHUYECKOH OOCTPYKTHBHON OOJE3HM JIETKHX, acCTMbI, JIETOYHOM
apTepuabHON I'MIIEPTEH3UH, CaXapHOTo quadeTa, XpOHUYECKOro 3a00IeBaHMs ITOYEK, SI3BEHHOTO
xoJura, Oone3nn KpoHa, BocnanuTesbHOro 3a001eBaHus KMIIEYHUKA, HACIEACTBEHHOH aTaKCHH
®Ppunpelixa, CEpIOBUAHO-KJIETOYHON aHEMUU WJIM HEAJIKOTOJIbHOTO CTEaTOrenaTuTa.

[0025] B nmpyrom acmekTe HACTOSILIErO H300peTEeHUs MPEeayCMOTPEH Crocod JeueHus
XPOHUYECKOW OOCTPYKTUBHOW OOJIE3HM JIETKUX, aCTMbI, JIESTOYHOH apTepHaIbHON THIIEPTEH3HH,
caxapHoro auabera, XpOHMYECKOro 3a00JIEBAaHUS TMOYEK, S3BEHHOro Koyuta, Oonesnu Kpona,
BOCTIAJTUTENILHOTO 3a00JIEBAHUS KHINIEYHUKA, HACIEACTBEHHON aTakcun @pupeiixa, CEprioBUIHO-
KJIETOUYHOM aHEMUH WJIH HEAJIKOTOJIbHOTO CTEATOreNnaTHTa, MPHYeM YKa3aHHbIN CrIoco0 BKIIFOUAET
BBEICHHE CYyOBEKTy, HYXTAIOIIEMyCsl B TAaKOM JICYCHHUHU, TepaneBTHYECKU 3(P(HEKTUBHOTO
KOJIMYECTBA COENMHEHHSI WIIH €r0 (papMalieBTUIeCKH MPUEMIIEMOH CONTN Ui (papManieBTHIECKO
KOMIIO3ULIMH, OTIPEAENIEHHBIX B JAHHOM JIOKYMEHTE.

[0026] B HacTosimem n300peTeHnH JOTOHUTENBHO MPEIYCMOTPEH CIIOCOO CHHTE3a COSIUHEHUS
WK ero (hapMaLeBTHUECKH MPUEMIIEMON COJIH, ONPEAeNIEHHbIX B JAHHOM JOKYMEHTE.

[0027] B opyroMm acrmekTe HACTOSIIEro H300peTeHHUs] MPeayCMOTPEHbI COCOUHEHHE WU €ro
(bapMarieBTUYECKH TpHEMJIEMast COJIb, KOTOPbIE MOXKHO TIIOJy4aTh, WJIM IOJy4YaeMble, HIIN
HETIOCPEACTBEHHO TMOJIy4aeMble C IOMOINBIO Croco0a CHHTE3a, OINPENEeNeHHOrO0 B IaHHOM
JOKYMEHTE.

[0028] B npyrom acrmekTe HACTOSLIEr0 M300pETeHHs MPEayCMOTPEHbI HOBBIE MPOMEKYTOUYHBIE
COEMHEHUSI, ONPEICJICHHbIE B JAHHOM JJOKYMEHTE, KOTOPbIE TIOAXOST AJIsl IPUMEHEHUS B TIOOOM
U3 CrocOOOB CHHTE3a, H3JI0JKEHHBIX B JAHHOM JOKYyMEHTE.

[0029] ITpennouTuTeNbHBIE, MOAXOMAIINE U HEOOsS3aTeNbHbIE MPU3HAKU JIFOOOT0 KOHKPETHOTO
acIeKTa HACTOSIEr0 W300pETEHUs SIBISIFOTCS TAaKKe MPEATNIOYTUTEbHBIMHU, MOAXOMALIMMU |
HeoOsI3aTeIbHBIME MIPU3HAKAMH JIFOO0TO APYTOTO aCHEKTa.

HOJAPOBHOE OIIHCAHHE U30OFPETEHHA

Onpeneaenus

[0030] Eciiu He yka3aHO WHOe, CIEAYIOIIUN TEPMHHBI, IPUMEHSIEMbIe B OMHCAHUU U (popmyie
U300peTeHHsI, UMEIOT CIIEAYOLIIe 3HAUCHHUS, H3JI0KEHHBIE HITKE.

[0031] Cnenyer noHMMATh, YTO CCBIJIKU HA "OCYyILI€CTBJIEHHUE JieueHUs" WK "feueHne" BKIYaoT
npo(pHIaKTHKY, a Takxke obierdeHne HaOMIOaeMbIX CHMITOMOB coCTosiHUS. (ClenoBaTesbHo,
"ocyliecTBieHHe JeueHus" WM "nedeHue" MEeIUIMHCKOTO COCTOSIHUS, PacCTPONCTBA WU
cocTosiHusl BKIrodaeT: (1) mpemynpexneHHe MM 3aMeIJIeHHE TPOSIBJICHHS KIMHUYECKHX

CUMIITOMOB MEAULIMHCKOI'O COCTOAHMS, HAPY LHCHHWS UJIN COCTOAHUA, PA3BHUBAIOIIUXCS Y UEJIOBCKA,
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KOTOPBIH MOXET CTPaiaTh OT MEAUIIMHCKOTO COCTOSTHUSI, PACCTPOMCTBA WM COCTOSIHUS FUTH OBIThH
NPEeAPACIIONOKEHHBIM K HUM, HO €Il€ He HCIMBITHIBAECT KIMHWYECKUX WJIN CyOKIMHUYECKUX
CHUMIITOMOB MEIUIIMHCKOTO COCTOSIHMSI, PAacCTPOMCTBA WJIM COCTOSIHMSI WM OHU eIle He
NPOSIBJISTINCH y HEro, (2) mopaBieHue pa3BUTHS METUIIMHCKOTO COCTOSIHUSI, PacCTPONCTBA WUIIH
COCTOSIHUS, T. €. OCTAHOBKA, CHIDKEHHE CKOPOCTH WJIM 3aMeJJIeHUe Pa3BUTHsI 3a00Je€BaHMs WIN
ero penuauBa (B Ciydae MOAMEPKMBAIOIIErO JICYEHUS) WIM MO MEHbIIeH Mepe OIHOrO ero
KJIMHUYECKOTO WJIM CYOKJIMHUYECKOro cumnTroMa, uiu (3) cMmsirdeHue WM OciadJeHue
nposiByieHUst  3a00JieBaHUs], T. €. WHULHMHUPOBAHUE perpecca MEIULUHCKOTO COCTOSIHUS,
paccTpoiicTBa WJIM COCTOSIHUSI WJIM IO MEHBIIEH Mepe OIHOrO M3 MX KIMHUYECKHX MU
CYOKJIMHUYECKUX CUMIITOMOB.

[0032] "TepaneBTuuecku 5¢¢GEKTUBHOE KOJMUYECTBO" O3HAYAET KOJHYECTBO COCIUHEHMS,
KOTOpPO€ TPH BBEACHUU MJIEKOIUTAIOLIEMY IS JICUeHUs] 3a00IeBaHuUs SIBISIETCS TOCTATOYHBIM
I OCYINECTBJIEHHs Takoro JiedeHus 3aboneBanusi. "TepameBruuecku 3ddexTrBHOE
KoN4uecTBO" OyaeT MEHSThCS B 3aBUCUMOCTH OT COCOMHEHUs, 3a00JI€BaHUS U €ro TSHKECTH, a
TaKXKe OT BO3PACTa, BECAa MIEKOIHUTAIOIIETO, MOAJIEKAIIErO JEUSHHIO, U T. 1.

[0033] B nanHOM OmucaHWUU TEPMUH "aJKUI" BKIIOYAET aJIKHUJIbHBIE TPYTIIBI KaK C MPSIMOM, TaK U
C pa3BeTBJIEHHOM Lenblo. CChUIKM HAa HHAUBUAY AJIbHbIE AJIKUJIbHbBIE MPY MBI, TAKKE KaK "mponun”,
OTPAaHUYMBAIOTCSl TOJIBKO BAPHUAHTOM C NPSAMOHM LEMbl0, a CCBbUIKM Ha WHAMBHIYaJbHbIE
aJIKWJIbHBIE TPYIIIBI C PA3BETBIEHHON LIETIBIO, TAKHE KaK "M30MPONUI", OrpaHUYUBAIOTCS TOJIBKO
BapHAHTOM C pasBeTBiieHHON 1enbto. Hanmpumep, "(Cl-6)anxun" sxmouaer (Cl-4)ankun, (Cl-
3)anKui, MPOMWJI, U30MPOIMIT U mpem-OyTHiI. AHAJIOTUYHBIE MPABUJIA IPUMEHHUMBI K APYTHM
pamukanam, Hanpumep, "denwn(Cl-6)ankun" Brmouaer perma(Cl-4)ankun, OeHsu,
1-peHnmTIn 1 2-HeHUIITHIL.

[0034] B nanHOM omucaHUM TEPMHH "alIKUJIEH" BKIIIOYAET JIBYXBaJIEHTHbBIE aJIKUJIbHBIE TPYIIIIbI
KaK C MPsIMOM, TaK U ¢ pa3BeTBJIeHHOH Lenbio. Hanpumep, "Ci4ankuieH" BKIIOUAET METHIIEH (-
CHz-), stunen (-CH2CHz-), nponunen u Oy THIICH.

[0035] B nanHOM OMHMCAaHUHU TEPMHUH "AJIKOKCH" BKJIFOYAET aJKUJIbHBIE TPy MBI KaK C MPSIMOM, TaK
U C Pa3BETBIICHHOM LIETIBIO, CBSI3aHHBIE OJJUHAPHON CBSA3bIO ¢ aTOMOM Kucjopona. Hampumep, “Ci-
4QJTKOKCH BKJIFOYAET METOKCH, 3TOKCH, H30MPOINIOKCH U mpem -0y TOKCH.

[0036] Tepmun "(Cm-n)" wimu "rpynma (Cm-n)", IpuUMeHS€MbId OTHAENBHO HIJIM B Ka4deCTBE
npedukca, OTHOCHTCS K JIFOOOH TPyIIe, Coaep Kaleil OT m 0 N aTOMOB yIJIeposa.

[0037] "Luknoankmn" oO3HA4YaeT YTJIEBOJOPONHOE MOHOLMKINYECKOE WJIH OUIMKIHYECKOe
KOJIBLIO, COZeprKalee aToMbl yraepona. [IpuMepsl MOHOIMKIINYECKUX [UKIJIOATIKMIBHBIX TPYIIIT
BKJIIOYAIOT  LUKJIONPOMWJ, LUKIOOYTHJ, IMKJOMEHTHJ, [HMKJIOTEKCHJ,  IUKJIOTENTHII.

BI/II_II/IKJ'II/ILIGCKI/IG KOJibla MOT'yT OBITh KOHACHCHUPOBAHHBIMH NI COCAUMHCHHBIMU CITUPOCBA3BIO,
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npuMepbl  OMLMKIMYECKUX [MKJIOAJKWIbHBIX TPYHN  BKJIIOYAT OWMOHKIO[2.2.2]oKTaH,
onmmkio[2.1.1]rekcan, Ounukio[l.1.1]menTan, crupo[2.4]rentan, Ourwkio[4.1.0lrentan u
ounukio[2.2.1]renran.

[0038] TepmuHn "ranoren" orHocurcs K (GTopy, XJIopy, Opomy u Hony.

[0039] Tepmun '"ramoreHankun" MNPUMEHSETCS B JAaHHOM JOKyMeHTe Ui OOO3HA4YeHHs
AJIKWJIBHON TPYMIIBI, B KOTOPOH COOTBETCTBEHHO OIUH WJIM HECKOJBKO aTOMOB BOZOpOAa ObLIN
3aMEHEeHbl aToMaMu rajoreHa (Hampumep, ¢ropa). IIpuMmepbl TaJOreHANKHIBHBIX TPYIII
BKJIIOYAKOT  (TopaikuibHble  rpymmbl,  Takue  kak  —CHF2, —CH:CF3,  wm

nepdTopankuibHble/ankokcu-rpymmbl, Takue kak —CF3 mmu —CF2CF3.

[0040] Tepmun "rerepouuknun”, "rereponukiaMyeckui” WM "reTepoLUKI'  O3HauYaeT
HEapOMaTHUYECKYHO(-He) HACBIIIIEHHYO(-bIe) Wi YaCTUYHO HACBILEHHY FO(-bIe)
MOHOLMKJIMYECKYIO(-1e), KOHJIEHCHPOBAHHY IO(-bI€), MOCTHKOBYO(-bI€) WJIH

CIUPOOHLIUKIINIECKYIO(-H€)  TeTePOLUKINYECKYIO(-He)  KOJbLIEeBYIO(-ble)  cucTeMy(-bi).
MOHOIMKIINYECKHE  TeTEPOLMKINYEeCKHE  KOJbLa  COAep)kaT  mpubausutenpHo  3-12
(mpenmoyTHTENBHO OT 3 10 7) aTOMOB KOJIbLA, TpU 3ToM 1-5 (mpeanourutensHo 1, 2 wnum 3)
reTepoaTOMOB B KOJIbLIE, BHIOPAHHBIX M3 aTOMOB a30Ta, KUCJIOPOJA UM Cepbl. buumkimueckue
reTEPOLIMKIIBI COAepKaT OT 7 A0 17 aTOMOB-4JI€HOB, MPEANOUYTUTENBHO 7-12 aTOMOB-4JIEHOB, B
KOJIbLIe. BUIMKIMyecKre reTeporKINIeCcKie KOJIblia MOTYT ObITh KOHIEHCUPOBAHHBIMHU, CITUPO-
WIA  COEJUHEHHBIMH  MOCTHUKOBOH  CBSI3bIO  KOJBLEBBIMH  cuctemamu.  Ilpumepsl
reTePOLMKINYECKUX IPYMIT BKIHOYAIOT LUKJINYECKHE NMPOCTble 3PUPHI, TakHe KaK OKCHPAHWI,
OKCeTaHWJI, TeTparuapodypaHmil, AUOKCAHWI, U 3aMEIIeHHbIe IMKJINYECKHe MPOCThbie 3(UPBHL
A3zoTconepikalie TeTepPOLUKIIbl  BKJIOYAKOT, HAlpuUMep, a3eTHIUHWI, MHPPOIUAUHUI,
MUNEPUANHII, TUIEPA3UHUI, TeTParuApOTPUASHHUN, TeTParuApONUPa30II U T. . TUnUUHbIe
cepocofepkalife  IeTepOLUKIbl  BKIKOYAIOT  TeTParugpoOTHEHWNI,  AUruapo-1,3-guTtHodn,
TeTparuapo-2H-tuonupan W rekcaruapotuenuH. Jlpyrue  reTepoLUKIbl  BKIOYAKOT
OUTUAPOOKCATHONMII,  AUTUAPOU3OKcazommy  (Takod  kak  4,5-TUrHIpOM30KCa30JIvI),
OUTAAPONUPUIUHWIT  (TakoW Kak 1, 2-TUruapoOnupuauHuI  uid  1,6-TurdapornupuIuHmI),
TETParuApOOKCa30III, TETParuApOOKCaIUa30IIII, TeTParuApOaAHOKCA30IIIII,
TETPAruAPOOKCATHA3OIMI,  TeKCArUAPOTPUAZUHWII,  TETPArHAPOOKCA3MHWI,  MOP(OIUHUI,
THOMOP(GONUHWI,  TETPAruAPONUPUMHUIUHHI,  JUOKCONMHHII,  OKTaruapoOeH3odypaHum,
OKTaruApOoOCH3UMHIA30IIII U OKTaruapoOeH3oTnasonwi. B moHsTue "cepocomepskamiue
reTepOLUKIIbI" TakKe BKJIIOYEHbl IETEPOLMKIbI C OKHCIEHHBIM aTOMOM CEphbl, COAEpKallue
rpynnel SO wnmun SOz, Ilpumeps! BKIIOYAOT CyJb(pOKCUAHBIE U CyJNb(OHOBbIE (POPMBI
TETParuApOTUEHWIA ¥ THOMOPQOJMHMIA, TaKHe Kak TeTparuapotues-1,1-quokenn u

tuomopdonunmi-1,1-nnokcun.  IloaxoasiumMu NpeacTaBUTENSIMUA TeTePOLMKITHIBHBIX TPYIIIL,
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Hecymmx 1 wmmu 2 okco- (=0) wnmm THOKCO- (=S) 3aMmecTuTeNei, SIBISIOTCS, HampuMmep,
2-OKCOMUPPOIUAUHNAT, 2-THOKCONUPPONUAUHNAI, 2-OKCOMMUIa30JIUAUHNU,
2-TMOKCOUMUIA30JIHUIUHII, 2-0KCOMUNEPUANHNT, 2,5-TMOKCONUPPOIUINHUIL,
2,5-IMOKCOMMUNA30NUANHUI WK 2,0-auokconunepuauaui. KoHKpeTHble reTepOLUKINIbHbBIE
IPYIIIBI MPEACTABISIOT COOOH HACBIIIEHHbIE MOHOLMKIMYECKHE 3-7-4JICHHbIE T€TepOLIMKIINIIbI,
comeprkamue 1, 2 uinn 3 rerepoaToma, BIOpaHHBIE M3 a30Ta, KHCJIOPOAA WM CEPbl, HAIpHMep,
A3eTHOUHWI, TeTparuApoPypaHui, TETPArHAPONMHUPAHII, MUPPOJUIUHWI, MOPQOITUHII,
TETPAruAPOTUEHWI, TeTparuapoTueHmn-1,1-aquokcun, tuomopdonuumi, tuomopdonuumi-1,1-
OVOKCUJI, TUIIEPUINHIII, TOMOTMIIEPUANHII, MUNIEPAa3UHIIT Wi romonunepasunmwi. Kax Oyner
MOHSITHO CHELUAINCTY B JAHHOW OOJIACTU TEXHHKH, JFOOOH TeTepOIMKII MOXKET OBITh CBSI3aH C
APYroi TPYMIONW TMOCPEINCTBOM JIFOOOrO MOAXOSINErO aroMa, Kak, HalpHMep, MOCPEICTBOM
aToma yriepoaa wiu azora. [IpenmoyrurensHO TEpMUH "reTepounKIm”, "reTepoLUKInIeCKui"
iy "rerepounkn” OyIeT OTHOCUTBCS K 4-, S-, 6- WM 7-4JIEHHBIM MOHOLIMKIMYECKUM KOJIbLIAM,
ONpeAEICHHBIM BbILIE.

[0041] Tepmun "rerepoapun” unu "rerepoapomMaTuyecKUil” O3HaA4YaeT apOMaTHUYECKOE MOHO- ,
Ou- WM TONHULMKIMYECKOE KOJIBLO, COAeprKallee OAMH WM HECKOJbKO (Hampumep, 1-4, B
gacTHOCTH, 1, 2 mim 3) rerepoaToMOB, BBIOPAHHBIX M3 aTOMOB a30Ta, KUCIOPOJA HIIH CEpPBI.
ITpumepaMu reTepoapuIbHBIX IPYIIT SBJSIOTCS MOHOLMKINYECKUE U OMIMKINYECKHUE TPYIIIbI
cozepaKalye OT IATH A0 ABEHAALATH YWIEHOB KOJIbLA, U Yallle OT IATH A0 AECSATH YJICHOB KOJIbLIA.
I'erepoapunbHas Tpynma MOXKET TMPENCTaBIATb cOOOH, Hampumep, 5- WM 6-4uJIeHHOE
MOHOLIMKJIMYECKOe KOJNbLO MiIH 9- miam 10-wieHHOe OWIMKIIMYECKOe KOJIBIO, HampHMep,
OUIIMKIIMYECKYIO CTPYKTYpY, OOpa30OBaHHYIO M3 KOHIEHCHPOBAHHBIX INATH- M IIECTHUIEHHBIX
KOJIeL] WJIM ABYX KOHJEHCHPOBAHHBIX HIECTUUJIEHHBIX KoJiell. Kaxaoe KOIbLo MOKET coaepkaTh
10 TPUOTU3UTETHHO YEThIPEX reTepOaTOMOB, KaK MPABUJIO, BHIOPAHHBIX M3 aTOMOB a30Ta, CEPbI U
kuciopona. Kax mpasuiio, rerepoapuibHOE KOO Oy AT COAepIKaTh 10 3 T€TepOaTOMOB, Yallle
10 2, HarIpuMep, OAUH reTepoaToM. B 0MHOM BapuaHTe OCYLIECTBJIEHUs T€TePOAPUIBHOE KOJIBLIO
COJIEP>KUT IO MEHbIIIEH Mepe OIUH aTOM a30Ta KOJIblia. ATOMBI a30Ta B T'€T€POaPHIIbHBIX KOJIbLAX
MOTyT ObITh OCHOBHBIMH, KaK B CIIy4ae UMHUIA30J1a WIN MUPUIUHA, UIIH, TIO CYTH, HEOCHOBHBIMH,
KaKk B Cily4ae a3oTa B HMHAOJNE WIM nupposie. B 1enoM 4mMcio OCHOBHBIX aTOMOB a30Ta,
NPUCYTCTBYIOLINX B T€TEPOAPWIILHON TPYIIE, BKIIOUAs JHOOBIE 3aMECTHUTEIH aMHHOTPYIIIBI B
KOJNIbIle, OyAeT COCTaBiATh MeHblIe MATH. llpeamoururensHO TepMUH "rerepoapmn” WM
"reTepoapoMaTHuecKuil' OyOer OTHOCHUTBCA K S5- WIM O-WIEHHBIM MOHOLMKJINYECKUM
reTepoapuJIbHbIM KOJIbLAM, ONPEAEICHHBIM BbILIE.

[0042] Heorpann4yuBaromye npuMepbl reTepoapuiia BKJIOYAIOT (Gypwi, MHUPPOJII, THEHHI,

OKCa30JInJjI, HU30KCA30JIUJI, UMHUAA30JIUJI, TMHPA30JUI, THUA30JWI, HU30THUA30JIUJI, OKCAAHUA30JINJI,
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THANA30JII, TPUA3OJIMII, TETPA3OJMII, MUPUAWI, MUPHUIAZUHWI, THPUMUAMHWI, MHPA3HHIL,
1,3,5-Tpuazennn, Oen3odypaHWs, HWHIOMWI, W3OUHAONWI, OEH30THEHWJ, OEH30KCa30JIMII,
OeHsuMumazonui, OEH30THA30JIMJI, UWHNA30JWI, MNypuUHWI, OeH30(ypasaHui, XUHOJMI,
W30XHMHOJMJI, XUHA3OJUHWI, XUHOKCAJIWHWI, LUHHOJUHWI, NTePUIUHWI, HAPTHPUIUHNI,
kapOazonwn, (QenasuHmwi, OEH3W3OXUHOJMHWI, THPUAONHUPA3UHWI, TueHo[2,3-b]bypanun,
2H-pypo[3,2-b]-mupanun, SH-mmpuno[2,3-d]-o-okcazunun, 1H-nmpasono[4,3-d]-okcazomnm,
4H-umunasol4,5-d|tuazomnun, nupasuHo| 2, 3-d|nupunasuHu, umMunaso[2,1-b]ruazomu,
umunaso[ 1,2-b6][1,2,4]rpuasunun. "I'erepoapui” Takke OXBaThIBAET YaCTUYHO apOMATHYECKHE
Ou- WK MOJULUKIMYECKHE KOJIbIEBbIe CUCTEMbI, B KOTOPBIX IO MEHbILIEH Mepe OTHO KOJBIIO
npeacTaBsieT coOOi  apoOMaTHYeCKOe KOJIBIO M OOHO WM HECKOJBbKO APYTHUX KOJell
NPENCTABISIIOT COOO0 HeapOMaTHUYECKIe, HACBILEHHbIE HJIM YACTUYHO HACBILIEHHbIE KOJIbIA, TPH

YCJIOBUH, YTO IIO MEHBIIIEH MEPE OAHO KOJBbLO COACPNKUT OAWH UJIM HECKOJIBKO Irer€poaTOMOB,

BBIOPAaHHBIX M3 a30Ta, KHUCIOpOJa WM CepbL IIpumeppl YacTUYHO APOMATHYECKUX
reTepOapUIbHBIX rpynn BKJIFOYAIOT, HanpuMmep, TETPAruApON30XUHOJIUHHUIL,
TeTPAruAPOXUHOJIUHNI, 2-0kco0-1,2,3,4-TeTparuipOXuHOIUHUI, OUTAAPOOCSH3THEHII,

nuruapodersdypanmwn, 2,3-murunpodensoll,4|nuokcunmn, 6en3o[ 1,3 |anokconmn, 2,2-AH0KCOo-

1,3-nmurunpo-2-0eH30THEeHMT, 4,5,6,7-rerparunpobenzodypanu, WHIOJIMHIII,
1,2,3,4-rerparuapo-1,8-HapTupuauHm, 1,2,3,4-rerparuaponupuno|2,3-b|mupasuHmu,
3,4-murunpo-2H-nupunol[3,2-b][ 1,4 |okcazunm, 4,5,6,7-rerparunpobensold|usokca3onu,

4,5,6,7-rerparuapo-[ 1,2,3|tpuazono[ 1,5-a|lmupuauamn,  5,6-guruapo-8H-[1,2,4]tpuazono|3,4-
c][1,4]oxcazunun, 5,6-murunpo-4H-nuppono[ 1,2-c][1,2,3 Jrpuazomnm, 6,7-nurunpo-SH-
nuppoto[2,1-c][1,2,4]tpuazonun, 5,6,7,8-terparunpo-[1,2,4rpuazono[4,3-a|nupununun, 6,7-
murunpo-4H-[1,2,3 rpuazono[S,1-c][1,4]okcazunmn U 1,4,5,6-
tetparuapouukionentald][1,2,3 Jtpuazon-5-un.

[0043] HeorpannuuBaronyie npuMepbl MSITUWIEHHBIX T€TEPOAPWIIbHBIX TPYII BKIOYAKOT 03
OTpaHUYEHUs] MUPPOJIUIIBHY O, bypaHIIBHYIO, TUEHUJIbHY IO, UMU/Ia30JIMIIbHY 1O,
(bypazaHIIBHYIO, OKCa30JIUJIbHY 10, OKCaINa30JUIbHY 1O, OKCaTpUa30JIUIBHYIO,
W30KCa30JIMJIbHY0, THA30JMIBHYI0, H30THA30JMIbHYI0, NMUPA30JIMIbHYI0, TPUA3OIMIBHYIO U
TETPa30JUJIbHY O [PYIIIbI.

[0044] HeorpannuuBaromuye npuMepsl MECTUWIEHHBIX IeTEPOAPIIIbHBIX TPYIII BKIFOYAOT Oe3
OrpaHUYeHUs] MUPUAWI, MUPA3UHUIL, TUPUAA3UHWI, MUPUMUANHUI U TPUAZUHUIL

[0045] KoHkpeTHBIE HEOTPAaHUYHMBAIOIINE MPUMEPbI OMLMKINYECKUX T€TepOAPWIIbHBIX TPYIIIL,
COJIEp KALINX HIECTUYIEHHOE KOJbLIO, KOHACHCUPOBAHHOE C MATHYJIEHHBIM KOJIBLIOM, BKJIIOYAOT
0e3 orpanmueHusi OeH30(ypaHWIBHYIO, OEH30THOPEHWIbHYIO, OEH3UMHIA30JIUIIBHYIO,

OEH30KCa30MWIbHYI0, OCH3M30KCA30JIUIIbHY0, OEH30THA30IIIbHYI0, OEH3M30THA3OIIIBHYIO,
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n300eH30(y paHMIIbHY O, HHJIOJIWIBHYIO, U30MHOIMIBHYIO, WHIOJIN3UHUIIBHY 1O,
UHIOJUHWIBHYIO,  HM30MHAOJMHWIBHYIO, NYyPUHWIbHYIO  (Hampumep,  aJeHUHUJIbHYIO,
T'YaHUHWIbHYI0),  WHAA30JIUJIBHYI0,  O€H30JUOKCONWIbHYIO,  MHPPOJIONUPHANHOBYIO |
MUPA30JIONUPUANHIIBHY IO TPYTIIIbL.

[0046] KonkpeTHbIe HEOTPaHUYHMBAIOIINE MPUMEPbI OMLIMKINYECKUX T€TePOAPUIIbHBIX TPYIIIL,
COepIKAIUX IBa KOHACHCHPOBAHHBIX LIECTHWICHHBIX KOJbLA, BKIOYAOT O€3 OrpaHuueHHs
XUHOJUHWIbHYI0, W30XUHOJMHUJIBHYIO, XPOMAHWIbHYIO, THOXPOMAHUJIBHYIO, XPOMEHWIbHYIO,
H30XPOMEHUJIBHY IO, XPOMaHUJIBbHY IO, HU30XPOMaHUIIBHYO, OEH30MOKCAHIITBHY 1O,
XUHOJIM3UHWIBHYI0, O€H30KCA3MHWIIbHYI0, OCH30QMa3HHUIBHYIO, MHPHIONMUPHINHIIIBHYIO,
XUHOKCaJIMHUJIBHY 0, XHUHA30JIMHUJIBHY IO, LUHHOJUHUIIBHY 1O, (TaNa3suHWIBHYIO,
HAQTUPUAUHIIIBHY IO U ITEPUAHMHUIIBHYFO TPYIIIIHL.

[0047] KoHKkpeTHBIE HEOTPAaHUYUBAIOIINE MPUMEPHI OUIMKINYECKHX Te€TEPOAPIbHBIX TPYIIIL,
COJIEp KAIINX MATUYIEHHOE KOJbLO, KOHIEHCUPOBAHHOE C MSATHUJIEHHBIM KOJBLOM, BKJIOYAIOT
06e3  orpanmueHust  6,7-guruapo-SH-muppono[2,1-c][1,2,4]rpuazomun,  5,6-purunpo-4H-
nppodiof 1,2-c][1,2,3 | tpuazonmn u 1,4,5,6-terparunpounknonenra[d][1,2,3 tpuazon-S-u.
[0048] Tepmun "apun" o3HaYAET MUKINYECKOE WM MOJULIUKINYECKOE apOMATHIECKOE KOJIBLIO,
comepkaee ot 5 1o 12 atomoB yriiepoga. TepMUH aprl BKIFOYAeT KaK OHOBAJICHTHBIE ()OPMBI,
TaK W IByXBaJIeHTHbIe (popmbl. [IprMepsl apuiIbHBIX TPYIIT BKIIOYAIOT 0e3 orpaHudeHus (GpeHm,
Ooudenun, HahpTUI U T. 1. B 1aHHOM KOHKPETHOM BapHaHTe OCYLIECTBIECHUS apUJl IPENCTABIISAET
co0oii (heHmT min HaQTHIII, B YaCTHOCTH (hEHUIL.

[0049] Tepmun "HeoOs3aTeIBHO 3aMELICHHBIH" OTHOCHTCS JIUOO K IPyIIaMm, CTPYKTypaMm HWIIN
MOJIEKyJIaM, KOTOpbI€ 3aMeIleHbl, 0O K TpymnnaM, CTPYKTypaM HJIH MOJIEKyJaM, KOTOpbIe He
3aMelleHbL.

[0050] B cnydae, ecnu HeoOsi3aTebHBIE 3aMECTUTENN BHIOPAHbI M3 "OMHON MM HECKOJIbKUX"
IPyMIl, TO CJeAyeT MOHUMATh, YTO JAaHHOE ONperesieHne MOApa3yMeBaeT, UTO BCE 3aMECTUTENH
BBIOpAHbl M3 OOHON M3 YKa3aHHBIX TPYMI MJIM 3aMECTUTENH BBIOpaHBI M3 IBYX HJIH OoJjee
yKa3aHHBIX TPYIIIL

[0051] ©pasza "coenuHEeHUWE MO HACTOSINEMY H300peTEHUIO" O3HAYaeT TaKUe COENUHEHUS,
KOTOPBIE€ PACKPBITHI B JAHHOM JOKYMEHTE KaK B OOIIEM IUIaHE, TAK U KOHKPETHBIM 00pa3zoMm.

CoeavHeHHs 10 HACTOSANIEMY H300PETEHHIO

[0052] B nepBom acmekTe HACTOSIIEro U300PETEHHs MPEAYCMOTPEHO coennHeHue Gopmysl I:



@,

i (X

X! npencrasnser coboit azor unu rpynmy -CRS;

X? npencrasnsier coboii a3oT uau rpymmy -C*R;

R! Bri6pan u3 Ci4ankunen-R!, rerepoumknmna u 8-10-uneHHOro GUIMKINYECKOTO reTepoapmna,
I7Ie YKa3aHHbII TE€TePOLMKINI HEeoOs3aTeNIbHO 3aMEIleH OOHUM WJIH HECKOJbKHMU
3aMECTUTENIAMY, He3aBHUCHMO BbiOpaHHeMH u3 Cigamkuna, -C(O)-R!% SO:2-RY, Ci.
sankunes-OR'  u  rerepoapuna, KkoTOpelil HeoOS3aTeNbHO 3aMelleH OJHUM MIH
HECKOJIbKIMH ~ 3aMECTHTENISIMH, He3aBUCUMO BboIOpanHbIMH U3  Craankmnma, Cs-
7uukioankuia, rajgoreda, OH, Ciankokcu v LMAHO, W rA€ yKa3aHHbIN 8-10-uyieHHbIN
OMLIMKIINYECKUH TeTepoapuil HeoOs3aTeNbHO 3aMeIleH OAHWM WIH HECKOJbKUMU
3aMECTHTEJISIMH, He3aBUCUMO BbIOpaHHbIME M3 Cl.sankuna, C3-71UKIOATKUIIA, TajJoreHa,
OH u C1-3anKOKCH;

R? BrIGpan u3 Bogopona, gropa, xaopa u Ci3ankuna;

R? BriOpan u3 Bomopona, dropa, xiopa, 6poma, Ci-3ankokcn, Ci3ankuna, Ci-3raloreHankuia u
I[HAHO;

R* npencrasnser coboii Bonopon unu C1-4aikul,

R’ npencrasnser coboii -C(0)-Crsankumn, -C(0)-Cs.7uknoankun, -C(O)-rerepoapun unu -C(0)-
apwi, TIOe YyKa3aHHbIE TeTepoapmyl W apuil HeoOs3aTeNIbHO 3aMElIeHbl OIHWM WU
HECKOJIbKMH 3aMEeCTUTEJIsIMU, BbiOpaHHbIMH U3 Cl-sankuiia, ranoreHa, rugpokcu, Ci-
sankoke, CO2RY u nmano; unn

R* u R’ B3ThIE BMECTE C aTOMOM a30Ta, K KOTOPOMY OHHU IIPHCOEAUHEHbI, 00pa3yIoT 4-, 5- uiu
O-4JIEHHOE reTePOLHKITHIIBHOE KOJIBIIO, T YKa3aHHOE TeTePOLHKIMIBHOE KOJBIIO!
COIEP>KUT OIHMH MIIH HECKOJBKO pparmMeHToB -C(O)-, IPUCOEANHEHHBIX K aTOMY a30Ta;
HEeOoOs3aTeIbHO COAEPKUT OAWH WM HECKOJbKO JOIMOJIHUTENBHBIX T'€TepPOaTOMOB,

BBIOpAHHBIX U3 KUCIIOPOZA, a30Ta U CEPbI;

He00s13aTEIbHO KOHACHCUPOBAHO C apUJIbBHBIM UJIU I'€TEPOAPUIIBHBIM KOJIBIIOM,
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Heo0s13aTeTbHO MPUCOSAMHEHO TIOCPENCTBOM CIUPOCBsi3H K C3-71IUKJIOATKHUIBHON TPy IIIe
WIH 3-0-4JI€eHHOMY IeTepOLUKIUIBHOMY KOJbLY U

HEOOsI3aTEIPHO 3aMEIEHO OJHUM WJIM HECKOJbKUMH 3aMECTUTENISIMH, HE3aBHCHUMO
BoIOpanHbIMU n3 Cisankmna, ranorena, OH, Cisankokcu, Ci-3rajoreHanikuia,
mano, NRRY7, C(O)R®, S(O)RY u SO2R?;

L! u L? ne3aBucumo BbiOpanbl u3 ceszu 1 -CR*'R*2- npu ycnosun ecu L? npencrasnsier coboit
cBsa3b, X' u X? 0HOBPEMEHHO He MOTYT ObITh a30TOM;

R® u R” HesaBucumo BuIOpaHs! u3 Bogopona, Ci-4ankuna u C3.71UKI0ANKIIA; HITH

R® u R’ B3aTBIE BMECTe C aTOMOM yTIeposa, K KOTOPOMY OHM IIPHCOEIMHEHBI, 00pas3yIoT 3-, 4-,
5- unmu 6-4JIeHHOE LIMKJIOAJIKUIIbHOE KOJIbIIO;

R® npencrasnser co6oit C(=0)NRBR® pmu -C(=0)R;

R* npencrapnser coboii Bonopon win C1-6aIKul,

R® npencrasnser coboit Bonopon, Ci-sankmn mmm Cs.yuknoankun, rae Cr-sankunbHas uma Cs.
7IUKJIOATKWIbHAST TPYNNbl HEOOsS3aTeIbHO 3aMEIIeHbl OJHUM WM HECKOJbKHMU
3aMeCTUTEIISIMH, He3aBUCUMO BbIOpaHHBIMU 13 Ciankmia, C3-71UKI0ATKIIA, TaJIOTeHa,
OH, Ci3ankokcu, Cisranorenankuna, nuano, NRI°RY, C(O)R!, S(O)RY u SO2R?; unu

R® 1 R®® B3siThIe BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHH MPUCOEAUHEHBI, 00pa3yroT 3-, 4-, 5-,
6- WM 7-4JeHHOE TeTEePOLUKIIIBHOE KOJIbLO, TIJ€ TeTePOIHUKIIBHOE KOJIBIO
HEeOoOs3aTeIbHO COAEPKUT OAWH WM HECKOJbKO JOIOJHUTENBHBIX T'€TepPOaTOMOB,
BBIOPaHHBIX M3 KHCJIOPOAA, a30Ta U Cepbl, U HEOOS3aTEeNIbHO 3aMEIleHO OJHUM WU
HECKOJIbKUMH ~ 3aMECTHTEISIMM, He3aBUCHMMO BbiOpaHHbIMH 13 Craankuna, Cs-
snuknoankuna, rajgoreHa, OH, Cisamkokcn, CisramoreHankmma, maso, NR'R!7
C(O)R™, S(O)RY u SOR%;

R® npencrapnser co6oit Ci3ankun uin C13ragoreHaku,

R’ Bribpan u3 Bomopoaa, Cisankuna, ruapokcy, C1.3aJKOKCH U TaJloTeHa,

R!° ppibpan u3 Bonopoaa u Ci4aikuna; uin

R’ u R!°, B3siThIe BMecTE ¢ aTOMOM yriIeposa, K KOTOPOMY OHU MPHCOEIHHEHbI, 00pa3yoT 3-, 4-,
5- unmu 6-4JIeHHOE LINKJIOAJIKUIIBHOE KOJIbI[O; HIIH

L? npencrasnsier coboii cBsasb, 1 R’ u R B3saTele BmecTe ¢ aromMaMu, K KOTOPLIM OHH
NPUCOEANHEHbI, 00pasyloT 4-, 5-, 6- win 7-4wieHHOe LHKJIOAJKUIBHOE WU

reTepPOLUKINIBHOE KOJIBLIO, TTIE:

YKa3aHHOE T'eTePOLMKIMIBHOE KOJBIO COAepkHUT | uim 2 rertepoaToMa, HE3aBHCUMO
BBIOpaHHBIE U3 a30Ta, KHCIOPOJA U CEPhI;

yKa3aHHOE LUKJIOAJKUIBHOE KOJBIO HEoOsS3aTeNbHO COAepkKUT 1 wim 2 yriepon-

YIJIIEPOAHBIC HBOﬁHbIe CBsI3H U HEOOsI3aTENIbHO COCOAMHECHO MOCTHUKOBOM CBSI3bIO B
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Buze C1-3aJKHUIIEHOBOM TPy IIbl, COEAUHSIONIEH 1Ba aTOMa yIJIepoaa KOJIblia, UK
R’ mHeobGs3atensHo — mpencTaBasier  coboil  Cl3aNKMJIEHOBYH — IpyIiy,
coenunsitornyto C* ¢ aTOMOM yTiieposa KOoJiblia;
yKa3aHHbIE LUKJIOAJKHIBHOE U TeTePOLMKIIMIIbHOE KOJIbIla HeOOs3aTeIbHO 3aMEIeHbI

OIHUM WU HECKOJBbKHUMH 3aMECTUTENSIMH, He3aBHCUMO BbiOpaHHbIMH H3 Ci-
sankwuna, rajoreHa, OH, Ci-3ankokcu, Ci-3rajoreHankuia u [eiurepus; u

yKa3aHHbIE  [MKIOAJKHJIHOE W  TETEPOLUKIMIBHOE  KOJbI[A  HEeOOsS3aTeNbHO
NPUCOEAMHEHBI TIOCPEACTBOM CIIUPOCBsI3H K C3-71HKIIOaNKUIBHOMN IPyIIeE;

R!! pribpan u3 -C(0)-R*, -S02-R?’, -NR?*°C(0)-R?’, -NR?**S0,-R?| rerepouuxnuna, apuna u
reTepoapuia, rIe yKasaHHbIE apUJIbHAST W TeTepOapHIIbHAsl TPYIIbl HeOOsI3aTebHO
3aMeIleHbl OHUM UJIM HECKOJBKHUMH 3aMECTUTEISIMU, HE3aBUCHMO BhIOpaHHBIMH 13 Ci-
sankmna, CisranoreHankmna, Ci-ymuknoankmna, Cisankmnes-R*, ramorema, OH, Ci-
3aJIKOKCH, TeTEPOIMKIINIA W I[MaHO, W YKa3aHHas TeTEPOLUKIUIbHAS TpyIina
HEOOs3aTEIbHO 3aMeleHa OJHUM WM HECKOJbKUMH 3aMECTUTEJISIMH, HE3aBHUCHMO
BoiOpanHbiMu U3 Cisankuna, Crsranorenankuna, Cs.uuknoankuna, CrsankunaeH-R,
rajgoreHa, OH, C1-3aJKOKCH, OKCO U IIUAHO;

R'? pribpan u3 Cisankuna, Cs.uuknoankuma, OR’!, NR¥R%| apuna u rerepoapuna, rae
yKa3aHHbIE apujl U reTepoapuii HeoOs3aTeNIbHO 3aMeleHbl OJHUM WM HECKOJIbKHMHU
3aMeCTUTEIISIMH, He3aBUCUMO BbiOpaHHbIMU 13 Ci-sankmna, ranorena, OH, Ci-3ankokcu u
L[HAHO;

RY Buiopan u3 Crsankuna, Ci.7HuKIOankuia, rerepoapuia, rerepomuknuna u NRR?S rae
yKa3aHHbIE TEeTePOaApPHSl M TeTePOLUKIII HeoOs3aTebHO 3aMeleHbl OIHHM WU
HECKOJIbKMMH 3aMECTUTEIISIMU, He3aBUCUMO BhIOpaHHbIMH U3 Ci-sankuna, rajorena, OH,
C1-3aJIKOKCH U 1[UAHO;

R Bri6pan u3 Bomopona, Cisankuna, C(O)Ci-3ankuna u C(O)NR*°RY;

R!® R u R?° neszapucumo uidopansl u3 Cisankuna, OH, Ci3ankokcu u NR3¥RY;

R?* Bui6pan u3 Cisankuna, NR*R*! 1 OR*?;

R” Bri6pan u3 Ciaankuna u NRPR*,;

R?’ puibpan u3 Cisankuna, Cs.uuknoankuna, Cl-3raloreHajkuia, FeTepOLUKINIa, apuia u
reTepoapuia, riue ykasaHHbIE apuil U rerepoapusl HeoOsi3aTebHO 3aMellleHbl OHUM HITH
HECKOJIbKIMH ~ 3aMECTHTENISIMH, He3aBUCUMO BbIOpanHbIMU U3 Craankmma, Ci-
sraoreHankmna, Cs.mukiaoankuna, CisamkmwieH-RY, ramorena, OH, Cisaikokcu u
I[HAHO;

R? ppibpan u3 Crsankuna, Cs.uuknoankuna, Ci-3rajJoreHajkuia, apuia U TeTepoapuia, rie

yKa3aHHbIE apwjl M TeTepoapuil HeoOs3aTeIbHO 3aMEIIeHbl OAHHM WM HECKOJbKHMHU
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3aMeCTUTEIISIMH, He3aBHCHMO BbIOpaHHbIMH U3 Ciaamkuna, Ciasranorenanmkuia, Cs.
suuknoankuna, Cisankunes-R*, ranorena, OH, C1.3a1KOKCH U [IUAHO;
R Bri6pan u3 rugpokcu, Cisankokcy, Cs.7uuknoankuna, quano u NRYR*;
R* Bpibpan u3 Bomopona u Ci4ankuna,
R*! priGpan u3 Bonopona, Ci4ankuna, Cs.yuuknoankuna, C1-3aIKOKCH, apUJIa M FeTepoapuIa; iiu
R* y R* B3aTHIE BMECTE C aTOMOM a30Ta, K KOTOPOMY OHM MPHCOEAUHEHbI, 00pasyIoT 4-, 5- uiu
6-4JIeHHOE TeTePOAPHUIIbHOE WJIM TETEPOLMKIMIBHOE KOJbLO, TIJ€ yKa3aHHbIE
reTepOapPUIIbHOE M TETEPOLUKIMIBHOE KOJIblla HEOOS3aTENbHO 3aMeleHbl OJHUM HITH
HECKOJIbKMMH 3aMECTUTEJISIMU, He3aBUCUMO BbIOpaHHbIMH U3 Ci-sankuna, rajorena, OH,
C1-3ankokcH, C3.7IUKIIOANKIIIA U [THAHO,
R* u R* nesaBucumo BeiOpanbl u3 ruapokcy, Ci3amkokc u C3.71UKI0ANKIIA; U
R RI5,R!6 R2L R22, R¥ R, R® R, R R¥ R* R R¥ R, R*® R¥® R R, R* RY u
R* nesasucumo BuIOpans! u3 Bogopoaa, Cisankuna u C3.71UuKI0aNKHIa;
Wi ero (hapMaleBTHUECKH MPUEMIIEMAsT COJTb.
[0053] KoHKkpeTHBIE COENMHEHHUsI IO HACTOSIIeMy H300PETeHUI0 BKIIFOYAIOT, HAaIMpHUMep,
coenuHeHus: popmyJbl [ wnu ux GapManeBTUYECKH TPUEMIIEMbIE COJIH, TIE, €CIH He yKa3aHO
unoe, kaxmeii 13 RL RE R3, RY RS, L L2, X!, X2, R®, R7, R8, R®% R® R® R’ R!° R!! R!2 RY,
RY R RY R2 R* R¥ RY R¥ R R* u R* umeer moboe u3 3Ha4eHuii, ONpeeIeHHbIX B
JAaHHOM JTOKYMEHTEe paHee WM B Jito0oM u3 nyHKTOB (1)—(111) nanee B manHOM nokymeHnte. Bo
u3bekaHne COMHEHUH, 00beM HACTOALIEr0 M300peTeHHs OXBaTbIBaeT coenuHeHust Gopmybl |
Wi uX (apMaLEBTHUECKH MPUEMIIEMbIE COJIH, Trae Jio00oe W3 OmpenejeHui 3aMeCTHUTEJNeH,
OTNpEeIEeNIEHHbIX B HACTOSIIIEM JOKYMEHTE, MOXKET ObITh OOBEOIUHEHO ¢ JIFOOBIM U3 IPyTHX
ONpeneNeHnH 3aMeCTUTENIeH, TaK)Ke ONPEAECTIEHHBIX B HACTOSLLEM JIOKYMEHTE.
(1) R!'mpencrasnser coboit Ci4amkunen-R!;
(2) R!mpencrasnser coboit CH2-R;
(3) R!mpencrasnsier coboit CH2CH2-RM;
(4) R!mpencrasnser coboit CH2CH2CH»-R!Y;
(5) R!mpencrasaser coboit CH(Me)-R!!;
(6) R!' mpencraBnser coGoil reTepoLUKINI, HeOOA3aTENbHO 3aMENIEHHbIH OJHUM HIM
HECKOJIbKUMH 3aMECTUTENIAMH, He3aBUCUMO BhiOpanHeiMu 13 Ciaankuna, -C(0)-R'2, SO»-
R rerepoapuna u Ci3ankunen-OR' rme ykasanHblil rerepoapun HeoOs3aTeNIbHO
3aMellleH OXHMM WM HECKOJbKHMH 3aMECTUTENSIMH, He3aBUCHMO BbiOpaHHbIMU u3 Ci-
sankuna, Csyauknoankmia, rajoreda, OH, Ci-3ankokcu U 1IMaHO;
(7) R! npencraBnser coGOM TeTEPOLMKINI, HEOOSA3aTENBHO 3aMELIEHHbIA OIHUM M

HECKONbKUMH 3aMECTUTENIAMH, He3aBUCUMO BhiOpanHbiMu 13 Ciaankuna, -C(0)-R'2, SO:-
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R rerepoapuna u Ci3ankunen-OR' rue ykasanHblii rerepoapun HeoOs3aTeNbHO
3aMeIleH OJHHUM WJIM HECKOJbKUMH 3aMECTHTENSIMH, He3aBUCHMO BbIOpaHHbIMH H3 Ci-
sankuna v C3.7LUKII0AIKUIIA,

R! npencraBnser coGoif NMUNEPUAMHWN WM MUPPONMAMHUI, KaXAbli M3 KOTOPBIX
HEeoOs3aTeNIbHO 3aMeIlNeH OJHHM WJIM HECKOJBbKMMH 3aMECTHUTENISIMH, HE3aBHCHMO
BbiOpannbiME 13 -C(0)-R'% SO2-RY, rerepoapuna u Cisankunen-OR'M, raoe yxasannbiit
reTepoapusi HeoOs3aTENbHO 3aMelleH OXHUM WM HECKOJbKUMH 3aMECTUTEJSIMU,
He3aBUCUMO BbIOpaHHbIMH U3 Cisanmkuna, Cs-7ipknoankuna, ranoreda, OH, Ci-3ankokcu u
L[HAHO;

R! mpencraBaser coGoii MUPPOJUAMHMI, HEOOA3aTENBHO 3aMELIEHHbI OJHUM WM
HECKOJILKMMH 3aMECTUTENsAMH, He3aBHUCUMO BbiOpaHHbiMu u3 -C(O)-R'2, SO2-RD,
rerepoapuia u Cisankunen-OR', rie ykazannbiii rerepoapu Heobs3artesbHo 3amerneH Ci.

sankunoM ik C3-71UKII0NIKIIIOM,

R! BrIGpaH U3 OMHOIN U3 CAEMYIOIUX TPy

H

2

rmje vwww NPpEACTABIIEIET TOYKY MPUCOCAUHCHUA TPYIIIbI K aTOMY KUCJIOpOAa OCTaJIbHOHU
YacTH COEAMHEHUs, U TAe Kaxjaas Tpynmna HeoOs3aTeNbHO 3aMelleHa OJHUM WU
HECKOJILKMMH 3aMECTUTENIAMH, He3aBUCUMO BbiOpaHHbiMH u3 -C(O)-R'2Z, SO2-RD,
rerepoapuna u Cisankunen-OR'Y, rioe ykazannblii rerepoapun Heobs3arenbHo 3amerneH Ci.
sankusoM wik C3.71UKII0aNIKIIIOM,

R! npencrapaser coGoii 8-10-uneHHbI OULMKIMYECKUI TeTepoapui, HeoOsA3aTeIbHO
SaMeH_IeHHbIﬁ OJHUM HJIM HECKOJBKUMH 3aMECTUTCIIAMH, HE3aBHUCHMO BbI6paHHbIMI/I u3 Cl-
sankwna, Cs-sumknoankunia, ranoreda, OH u Ci3ankokcw;

R! mpencrasnser coGoif 8-uneHHBIH OWIMKIMYECKHH TeTepoapui, HeoOs3aTeIbHO
SaMeLHeHHbIﬁ OJHUM HJIM HECKOJBbKHUMHU 3aMECTUTCIIAMUA, HE3aBHUCHMO BbI6paHHI:>IMI/I u3 Cl-
sankmna, OH u Ci3ankokcw;

R! BLIGpan U3 0fHOM U3 CEAYIONIUX PYIIIL:



rIe YWV MpeNCTaBisieT TOYKY NMPUCOSIUHEHUS] TPYIIBI K aTOMY KHCJIOPOAA OCTaJIbHOU
YacTH COEAWHEHWs, W TAe Kaxaas Tpymma HeoOs3aTeNbHO 3aMelleHa OIHUM WJIH
HECKOJIbKIMH ~ 3aMECTUTEJISIMH, He3aBHCUMO BbiOpaHHbiMH w3  Crasamkuma, Ci-
srajioreHankmwna, Csonukmoankmwia, Cisankmnes-R*, ramorena, OH, Ci-3ankokcy,
reTepOLMKIIOANIKIJIA U LIHAHO,

(14) R! BbIOpaH M3 OMHOM M3 CIEYIOIIMX TPYIIIL



rae YV MpeACTaBisieT TOUKY MPUCOEIUHEHHUs TPYTIbl K aTOMy KHUCJIOPOAa OCTaIbHOM
YacTH COEAMHEHWs, M TAe Kakaas TIpylrna HeoOsS3aTeNbHO 3aMelleHa OIHUM WU
HECKOJIbKUMHM ~ 3aMECTUTEJSIMHM, He3aBUCUMO BblOpaHHbiMH w3  Ciaankwmna, Ci-
sranorenankmia, Cs-7uukinoankuna, Crsankunen-R*°, Csankoken 1 nuaHo;

(15) R! BriGpan u3 oHOI U3 CEAYIOIMX TPYIII:



(16)

rae YVW\ MpeACTaBisieT TOUKY MPUCOEIUHEHHUs TPYTIbl K aTOMy KHUCJIOPOAa OCTaIbHOM
YaCcTH COEAMHEHWs, M T[Ae Kakaas TIpylmna HeoOs3aTeNIbHO 3aMelleHa OIHUM MU
HECKOJIbKUMH ~ 3aMECTUTEJSIMHM, He3aBUCUMO BblOpaHHbiMH u3  Ciaankwmna, Ci-
sranoreHankuia, Cs-yiukinoankuna, Crsankmien-R*°, ranorena, OH u Ci-3ainKokcy;,

R! npencrasnser coboii:

ZT

V4
N

2
rae YWW' MpefcTaBisieT TOUKY NPUCOEAUHEHUs IPYMMbl K aTOMy KHCJIOPOJa OCTaJIbHON
YaCTH COEAMHEHUs], U IZie TPyMna HeoOs3aTeNbHO 3aMellleHa OJHMM WM HECKOJbKHMHU
3aMeCTHTEJISIMHU, He3aBUCHMO BblOpaHHbIMU u3 Ciaanmkuna, Ciasranorenankmia, Cs-

smmknoankmia u Craamkmnen-R°.

(17) R! npencraenser coboii:
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HIH

R? BuibpaH u3 Bogopoaa, GTopa u Xjiopa;
R? npencrapser coboii Bogopon wiu GTop;
R® BrIGpan u3 BOmOpona, xmopa, 6poma, Ci3ankokcu, Cisankuna, Ci3ranoreHankuia 1
I[HaHO;
R® BbIGpaH u3 Bomoposa, Xaopa, 6poMa, METOKCH, METHIIA, TPU(PTOPMETHIA U LIUAHO;
R® BLIOpaH U3 BOZOPOAA U XJIOPA;
R’ npencrasser coboii Xop;
R* npencrapaser coboii BOTOPOX;
R’ npencrasnser coboii -C(0O)-Craankun, -C(0O)-Cs.7uuxnoankun um -C(O)-apun, rae
yKa3aHHasl apujibHasi TpyIna HeoOs3aTeNbHO 3aMellleHa OIHHUM WM HECKOJIbKUMHU
3aMecTUTeNAMY, BeiOpanHbiMU U3 Cl4ankuna, ranorena, ruapokcy, Cisankokeu, CO2R' u
L[HAHO;
R* npencrasnsier coboii Bogopon, u R’ npencrasnser coboii -C(0)-Cisankun uu -C(O)-
apwJI, TIe yKa3aHHas apuiibHas rpyIra HeoOs3aTeIbHO 3aMellieHa OTHUM HJIH HECKOJbKUMU
3aMecTuTes MY, BeiOpanHbiMu 13 Cl4ankuna, ranorena, ruapokcy, Cisankokeu, CO2R' u
L[HAHO;
R* npencrapnser coboii Bonopon, u R® npeacrasnser coboit -C(0)-Cr-4ankur,
R* 1 R, B3sThIE BMECTE C aTOMOM a30Ta, K KOTOPOMY OHM MPUCOEIHHEHE, 00pa3yIoT 5- UK
6-4JIEHHOE FeTEPOLUMKIIMIBHOE KOJIBIIO, T YKa3aHHOE FreTEPOLUKIHIEHOE KOJIBIIO:
COZIEP>KUT OIUH MU HECKOJIBKO parmeHToB -C(O)-, MPUCOEAMHEHHBIX K aTOMY a30Ta;
HeOOsI3aTeIbHO CONEP’KUT OIWH HJIM HECKOJbKO JOTOJHUTENbHBIX Te€TEPOaTOMOB,
BBIOPAHHBIX U3 KHCJIOPOJA, a30Ta U CEPHI,
HeoOsI3aTeIbHO KOHIEHCUPOBAHO C aPUIIbHBIM KOJIBIIOM;
HeoOsI3aTeIbHO MPUCOEAMHEHO MOCPENCTBOM CITUPOCBS3H K C3.71IMKIIOATKUIIBHON TPy IIITe
WIH 3-5-4JI€eHHOMY IeTepOLUKINIBHOMY KOJBLY U
HeoOsI3aTeIbHO 3aMEIEHO OJHUM WJIM HECKOJbKUMH 3aMECTUTENISIMH, HE3aBUCHMO
BoIOpanHbIMU U3 Ciaankwmna, ramoreHa, OH, Ci-ankokcn, Ci-3rajloreHaiKmia, LUaHO,

NRYRY, C(O)R!S, S(O)R'® 1 SO:R2,;
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(29) R*uR’, B3ATBIE BMECTE C ATOMOM a30Ta, K KOTOPOMY OHM MPUCOEAUHEHBI, 00pa3yIoT 5- UK

6-4JIEHHOE reTePOLMKIMIBHOE KOJIBLIO, TI€ YKa3aHHOE MeTePOLMKINIBHOE KOJbLIO:
HEOOsI3aTeNIbHO CONEP’KUT OJUH WM HECKOJNbKO JOMOJHUTENBHBIX TI'e€TepPOaTOMOB,
BBIOPAHHBIX U3 KUCJIOPOZA U a30Ta,
HeoO0s3aTeNIbHO KOHIEHCUPOBAHO ¢ apPHIIbHBIM KOJIBIIOM,
He00s3aTeNIbHO MPUCOETNHEHO MTOCPEICTBOM CIIUPOCBSI3U K C3-71HKIIOATKWIBHOM IpyIe;
u
HEeOoOsI3aTeNIbHO 3aMEIEHO OJHHM WM HECKOJbKUMH 3aMECTUTENISIMH, HEe3aBUCHUMO
BbIOpaHHbIMU U3 Cisankuna, ramoreHa, OH, Ci-ankokcu, Ci-3rajloreHaiKuia, LUaHO,
NRRY C(O)R'®, S(O)RY u SO2R?;

(30) R* u R®, B3sTble BMeCTe C aTOMOM a30Ta, K KOTOPOMY OHH MPHCOEAMHEHbI, 00pas3yIoT 5-

YJIEHHOE MeTePOLMKIMIbHOE KOJIbIIO, II€ YKa3aHHOE reTepOLUKINIbHOE KOJIbLIO:
COIIEP>KUT OIUH WU HECKOJBKO parmeHToB -C(O)-, MPUCOEAMHEHHBIX K aTOMY a30Ta;
HEOOsI3aTENIbHO CONEPKUT OJUH WJIM HECKOJNbKO JOTOJHUTENBHBIX TI'€TePOaTOMOB,
BBIOPAHHBIX U3 KUCJIOPOAA U a30Ta,

Heo0s13aTeIbHO KOHAEHCHPOBAHO C aPWIIbHBIM KOJIBLIOM;

He00s13aTeNIbHO MPUCOETUHEHO MOCPEICTBOM CITUPOCBSI3U K C3-71UKIOANKIIBHON IPYTIIIE;
u

HEOOsI3aTeNIbHO 3aMEIEHO OJHHM WM HECKOJbKUMH 3aMECTUTENSIMH, HE3aBUCHUMO
BbIOpaHHbIMU U3 Ci4ankuna, ramoreHa u OH;

(31) R* u R, B3sATbIe BMeCTe C aTOMOM a30Ta, K KOTOPOMY OHH MPUCOEIUHEHbI, 00pa3yioT 5-
YJIEHHOE FeTePOLMKIMIBHOE KOJIbLIO, TA€ YKa3aHHOE T€TePOLUKINIBHOE KOJIBLO COACPKUT
¢parment -C(O)-, mpuUCOeNMHEHHBbI K aTOMy a30Ta, U SBISIETCS HEOOsS3aTebHO
KOHJIEHCUPOBAHHBIM C (DEHWJIBHBIM KOJIBLIOM WJIM HEeOoOs3aTeNbHO MPUCOSCAMHEHHBIM
MOCPEACTBOM CHHUPOCBSI3U K LUKIONPONMIBHON IpyIiNe; U YKa3aHHOE IeTepOLUKINIIBHOE
KOJIBLIO HEOOS3aTENbHO 3aMELIEHO OJHUM HJIH HECKOJIBKIMHU 3aMECTUTEISIMH, HE3aBUCUMO
BBIOpaHHBIMHU U3 MeTHIa, ropa n OH;

(32) R* u R®, B3aThIe BMECTe C aTOMOM a30Ta, K KOTOPOMY OHH IPUCOEAMHEHBI, 00pPa3yroT

TeTePOLMKINYECKUN (PparMeHT, BHIOPAHHBIA U3 OJJHOTO U3 CJIEAYIOIINX
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T7ie HAaCBIIEHHOE KOJIBLO FeTePOLIUKINIECKOro (PparMeHTa HeoOsI3aTeNbHO MIPUCOEAUHEHO
MOCPEACTBOM  CHUPOCBA3M K C37IUKJIOAJKWIBHON Ipynne, MW TA€ YKa3aHHBIN
reTepOLMKINYECKUN (parMeHT HeoOs3aTeNbHO 3aMelieH OJHUM WJIM HECKOJbKUMHU
3aMeCTUTEISIMH, He3aBUCUMO BbIOpaHHbIMH 13 Ci-4ankuia, ranoreHa u OH;

R* u R’ B3aTble BMECTe ¢ aTOMOM a30Ta, K KOTOPOMY OHHM MPUCOENMHEHBI, 0Opa3yioT

TeTepPOLMKJINYECKUI (PparMeHT, BBIOPAHHBIN M3 OTHOTO U3 CIIEAY FOIIHX:

I7Ie HACBIIEHHOE KOJBIO MeTePOLUKINYECKOro (hparmMmeHTa HeoOsA3aTeNbHO MPUCOSTUHEHO
MOCPEACTBOM  CHUPOCBSI3M K  LUKJIONPONMUIBHOM TIpynme, W TA€ YKa3aHHbIN
TeTEePOLMKINYECKUN (parMeHT HeoOs3aTeNbHO 3aMelleH OJHHM MJIM HECKOJbKUMH
3aMEeCTUTEISIMH, HE3aBUCUMO BBIOpaHHBIME 13 MeTHa, (ropa u OH;

R* u R B3aThle BMECTE C aTOMOM a30Ta, K KOTOPOMY OHH TPUCOEIMHEHBI, 0OpPa3yroT

CIIEAYIOLIHNH IreTePOLMKINYECKUN (PparMeHT:
0]

N

2

I7€ TeTePOLMKINYECKUH (parMeHT HeoOsS3aTeIbHO MPUCOEAMHEH IOCPEICTBOM
CIIUPOCBSI3M K IMKJIONPONWUJIBHONW TIpyNIe M HeoOs3aTeNbHO 3aMeIleH ONHUM WM
HECKOJIbKMMH 3aMECTHTEISIMU, HE3aBUCUMO BBHIOPAHHBIMU U3 MeTWIa U PTopa,;

R* u R°, B3aTble BMecCTe C aTOMOM a30Ta, K KOTOPOMY OHH IIPHCOEIMHEHBI, 00pasyioT

CIIEYIOLINIH TeTePOLUKINYECKUH (pparMeHt:
o

N

2

II€ TeTePOLUKJINYECKUi (parMeHT HeoOs3aTeabHO MPUCOEAMHEH TOCPEICTBOM
CIUPOCBSI3M K LUKJIOMPOMIJIBHON rpymnme u HeoOs3aTeabHO 3amerneH C1-3ajKuiom, rae
yKazaHHas IWkiIonponwibHast w/unu  CisankuibHas —Tpynna HPUCOSOMHEHbl K
TeTePOLIMKINYECKOMY KONbLly B aibda- Wi OeTa-IONOXKEHHH OTHOCHTENBHO
KapOOHMJIBHOH TPy TITHI,

X! mpencrasnsier coboit rpynmy -CR®, u X? npencrasnsier coboii rpynmy -C*R?;

(37) X! mpencrasnser coboii rpymmy -CR®, u X? npencrapnser coboii a3oT;
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X! npencrasnsier coboit azot, u X* npencrapiser coboii rpymmy -C*R?;

L' u L? ne3aBucumo BbIOpansl u3 cesizu U -CHa-;

L' npencrasnsier coboii cBsasb, u L npexncrasser coboii -CHa-;

L' npencrasnsier coboit CHz-, u L? npencrasiser coboii cBs3b,

o6a u3 L' u L? npexncrasnstor coboii cBs3u;

R¢ u R7 HesaBucuMo BoIGpaHbl u3 Bonopona u Ci4ankuna;

R¢ u R’ He3aBuCHMO BLIOPAHBI U3 BOIOPOAA U METUIIA,

R® npencrasnser coboii BOTOPOX;

R’ npencrapnser coboii BOTOPOX;

R® 1 R7 0HOBpEMEHHO MPENCTABISIOT COO0I BONOPOX;

RS u R’ B3siThIE BMECTE C aTOMOM YIJIEPONA, K KOTOPOMY OHH MPUCOEIMHEHDL, 00pPa3yroT 3-
, 4-, 5- nunu 6-uNieHHOE UKJIOATKHUIIBHOE KOJIbIIO;,

X! npencrasasier coboit rpynmy -CR®, X? npencrasnser coboii azor unu rpynmy -C*R’, u
R® npencrasnser coboii -C(=0)NR3*R;

X! npencrasnser coboit rpynmy -CR® X* mpencrasnser coboii rpymmy -C*R’, u R®
npencrasnser coboii -C(=0)NR¥R®;

X! npencrapaser coboii azot, X* npencrasnser coboii rpymmy -C*R’, u R® npencrasnser
coboit -C(=0)NRBR®;

X! npencrasnsier coboit rpynmy -CR®, X? npencrasaser coboii azor, u R® npencrasnser
coboit -C(=0)NRBR®;

X! npencrasnsier coboii rpynmy -CRS, X? npencrasnsier coboii asor, u R® npencrasnser
coboii -C(=0)R;

R® npencrasnser coboit C(=O)NRH*R®;

R® npencrasnser coboii -C(=0)R®;

R* npencTapiser coboi BOTOPOA UM METH,

R® npencrasaser coboii BONOPOL,

R® mnpencrasnsier coboit Bomopon, Ci-samkun mmu Cs.uuknoankui, rae Cl-calKuibHas
rpynna HeoOsA3aTeNbHO 3aMelleHa OMHUM MJI HECKOIbKUMHU 3aMECTHTENSIMHU, HE3aBUCUMO
BLIOpaHHBIMHU U3 ranorena, OH, Cisankokcu, Cs.yuuknoankuna, nuaso, NRRY C(O)R!,
S(O)R™ u SO:R;

R® npencrasnsier coboit Bomopon, Cisamkun mmu C3.suuknoankui, rae Cl4alKuibHas
rpynna HeoOsA3aTebHO 3aMelleHa OHUM MJIH HECKOIbKMMHU 3aMECTHTENSIMHU, HE3aBUCUMO

BbIOpanHbIMU U3 TajioreHa, OH, Ci-3ankokcu, C3-7IUKII0ANKMIA U ITUAHO,
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R® npencrasnster coboit Cisamkun unm Cssumknoankun, rae Cl4anKuibHas TPyTa
HeoOsI3aTeNbHO 3aMellleHa OJHMM WM HECKOJbKUMU 3aMECTUTEJSIMH, HE3aBUCHMO
BeIOpanHbIMU U3 PTopa, OH, Cisankokcu, C3-71UKIOATKNTIA U [TUAHO;

R® npencrapnser co6oii BOTOPO, METUII, STUI, H-TIPOTIHJL, LIMKJIOMPOIIHJL, LIUKJIOOY THII HITH
LUKJIONPOTIUJIMETII, TJ€ METWJIbHBbIe, OSTUJbHbIE WM  H-TIPOMMJIbHBIE  TPYIIIbI
HeoOsI3aTeNIbHO 3aMelIeHbl OAHMM MJIM HECKOJBKMMHU 3aMECTHUTENISIMH, HE3aBUCHMO
BeIOpaHHbIMU U3 (pTopa, OH, MeTOKCH U IIHaHO;

R® mnpencraBnser coGoif MeTWN, STHJ, H-TPOIM, LHMKJIONPONWI, LHUKJIOOYTHI HIIH
LUK JTIOTIPOTTAIME T,

R® npencrasnser coboit MeTu;

R3 npencrasnser coboii Bomopon, u R® npencrasnser co6oii Bomopon, Ci-sankmn mwin Cs-
7imknoankmit, rtae ClealKuibHas Tpymna HeoOs3aTeNbHO 3aMelleHa OIHUM WU
HECKOJIbKFMH 3aMECTUTENISIMH, He3aBUCUMO BbiOpaHHbIME U3 ranoreHa, OH, Ci-3ankokcw,
Cs-7umknoankuna, unano, NRR17 C(O)R!®, S(O)RY u SOR?;

R® npencrasnser coboii Bomopon, u R® mpencrasmser coGoit Creamkun wmm Cs.
7imknoankmi, tae ClealKuibHas Tpymna HeoOs3aTeNbHO 3aMelleHa OIHUM WU
HECKOJIbKIMH 3aMECTHTEJISIMU, He3aBUCUMO BbIOpanHbIME U3 (ropa, OH, Cisankokcu, Cs.
7umkstoankuia, nuano, NRRY C(O)R', S(O)R' u SO2R?;

R3 npencrasnser coboii Bomopon, u R® npencrasnser coboit MeTWN, 3TN, H-IPOMMI,
LUKJIOTIPOTIUJI, LUKJIOOYTHIT HJTH LIUKJIOTIPOTHIIMETHIT,

R3 npencrasnser coboii Bonopoxn, 1 R*® npencrasnser coboit meru;

R3 u R®, B3sTbie BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHH TIPHCOEHUHEHBI, 0OPasyIoT 3-,
4- W  S5-4jIeHHOE TeTEPOLMKJIMIBHOE KOJBLO, TI[€ TIETEPOLUKIMIBHOE KOJBIIO
HEOOsI3aTeNIbHO COMEP/KUT ONMH WM HECKOJIbKO JOMOJIHUTEIbHBIX Te€TEPOaTOMOB,
BBIOPAHHBIX W3 KHCIIOPOJA, a30Ta M CEPbl, W HEOOS3aTENbHO 3aMEIEHO OXHHM HITH
HECKOJIbKHMH 3aMECTUTENISIMU, HE3aBUCUMO BbIOpaHHbiMU U3 C1-sankuna, ranoreda, OH, Ci-
sankokcu, Crsramorenankuna, Cs.ouuknoankunma, nmano, NRIRY C(O)R!'3, S(O)RY wu
SOR%;

R3 11 R® B3sTEIC BMECTE ¢ aTOMOM a30Ta, K KOTOPOMY OHHM TIPHCOEIHHEHBI, 00Pa3yIoT 4-
WK S-4JIEHHOE TeTEPOLIUKIIHIIBHOE KOJIBIIO, T/IE FeTEPOIMKIHIBHOE KOJbLIO HEOOsI3aTeTbHO
3aMeIeHO OIHUM WK HECKOJbKUMHU 3aMECTUTENISIMHU, HE3aBUCHUMO BhIOpaHHBIMH U3 Ci-
sankuna, ranoreHa, OH, Cisankokcu, CirsramoreHankmna, C3-7HUKIIOANKWIA, I[UAHO,
NRI!RY C(O)R!, S(O)RY u SO2R?;

RSa " RSb

B3SIThIE BMECTE C aTOMOM a30Ta, K KOTOPOMY OHHU NMPHUCOEAUHEHBI, 00pa3yroT

2

A3CTUAUHUIIBHOC KOJIbLO, He00s3aTEILHO 3aMCIICHHOC OAHHMM MKW HCCKOJBKHUMH
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3aMECTUTEISIMM, HE3aBUCHMO BBIOpaHHBIMH 3 Metuia, ¢rTopa, OH, merokcum u Ci-
s¢Topasikma,

R®¢ npencrasnser co6oit Ci-3ankun uin C1-3pTopanku;

R®¢ npencrasaser coboii Ci3pTopanku;

R3¢ npencrasnser coboii GpTopMeTH1, AUPTOPMETHI WU TPHUPTOPMETHI,

R’ BriGpan u3 Bomopona, Cisankuna, C1-3aJKOKCH M TajloreHa;

R’ BpIGpaH U3 BOIOPONA, METHNIA, METOKCH U (HTOPA;

R? Bribpan u3 Cisankuna, C1-3aIKOKCH U TaJIOTeHa;

R’ BLIOpaH U3 MeTUNIA, METOKCH U (TOPA;

R’ npencrapnser coboit Bonopon win Cl-4aJkul;

R’ npencrapiser coboil BOTOPOA WM METHI,

R’ npencrasnser coboii METHI,

R'? pLibpan U3 Bomoposa U MeTua;

R’ u R!°, B3aThIe BMECTE C aTOMOM yTiepona, K KOTOPOMY OHM TPUCOEIUHEHBI, 00pa3yIoT
3-, 4-, 5- unu 6-4JIeHHOE IUKJIOAIKUITBLHOE KOJIBIIO;

L? npencrapaser coboit cesas3b, u R7 u R1°, B3aThie BMecTe ¢ aTomMamu, K KOTOPLIM OHH
NPUCOEIMHEHBI, 00Pa3yIoT 4-, 5- WK 6-4IEHHOE [UKJIOATKUIBHOE WITH FeTEPOLIUKIIIIIBHOS
KOJIBLIO, TIE:

YKa3aHHOE Te€TePOLMKIMIBHOE KONbLO COmepkHuT | wiam 2 rerepoaToma, HE3aBUCHMO
BBIOPAHHBIE M3 a30Ta, KHCJIOPOIA U CEpBbI,

YKa3aHHOE IUKJIOAJKHJIBHOE KOJbLO HEeOoOs3aTeNIbHO COAepXUT | mim 2 yriuepon-
yTJIEpOHbIE IBOHHBIE CBSI3U U HEOOSI3aTEIbHO COEIMHEHO MOCTHKOBOH CBsi3bi0 B BHIE Ci-
3aJIKUJIEHOBOH TPy TITIBI, COeIUHAIOIIEH 1Ba aTOMa yTiiepoia Konbla, umu R’ HeoGs3aTenbHo
npencrasisier coboii Ci3alkuaeHoByr0 rpymmy, coeaunsiroinyto C* ¢ atomMoMm yriepona
KOJIBLIA,

yKa3aHHbIE LUKJIOAJKHIPHOE U TeTePOLMKJIMIbHOE KOJbLAa HeOOsS3aTeIbHO 3aMeLIeHbI
OHUM WJIH HECKOJbKMMH 3aMECTHTEISIMH, HE3aBUCHMO BbIOpaHHbIMH U3 Cil-4aikuia,
ranorera, OH, Ci-3ankokcu u aeirepust; u

yKa3aHHbIE LUKJIOATKUIBHOE U T€TePOLIUKIIMIbHOE KOJIbIIa HEOOs3aTeIbHO MPUCOSTUHEHbI
MOCPEICTBOM CITUPOCBs3U K C3.7LUKIOATKUIIBHON rPyTIIe;

ob6a u3 L' u L? npencrapnstor coboii ceasu, u R’ u R!° B3sareie BMecTe ¢ aTomamu, k
KOTOPBIM OHU TPHCOCOMHEHBI, OOpPa3ylT 5- WM O-4leHHOe LHUKJIOAJKWIbHOE WIN
reTepPOLMKINIBHOE KOJIBLO, TAE:

YKa3aHHOE Te€TePOLMKIMIBHOE KOJNBLO CONePKUT | miam 2 rerepoaroma, HE3aBHCHMO

BBIOpaHHBIE M3 a30Ta, KMCIOPOAA U CEPHI;



(85)

(86)

(87)

(88)

31

YKa3aHHOE LHUKJIOAJKHIbHOE KOJbLO HEeOOS3aTENbHO COAEPKUT YIJIEPO-y IIEPOIHY KO
IBOWHYIO CBsI3b M HEOOS3aTEIHHO COETUHEHO MOCTUKOBOH CBsI3bI0 B BUe C1-3aJIKUIIEHOBON
TPy TIIbL, COEAMHSIOMEN 1Ba aTOMA yrIepoaa Konblia, Wik R’ Heobs3aTenbHO MpeIcTaBseT
co6oii C1-3aKUIEHOBYIO IPYTIy, CoeauHsAroIy 0 C* ¢ aTOMOM yriepoa KoJblia;
YKa3aHHbIE LHMKJIOAJKHILHOE M TEeTEPOLMKIMJIBHOE KOJbIa HEOOS3aTebHO 3aMelleHbl
ONHUM WM HECKOJbKAMM 3aMECTUTENISIMM, HE3aBHCHMO BbIOpaHHbIMH u3 Cl4ajKuia,
ranorera, OH, Ci-3ankokcu u aerepust; u

yKa3aHHbIE LUKIOAJKHIbLHOE H FeTePOLUKIHIbHOE KOJIbIAa He003aTeIbHO TPUCOETUHEHDI
TOCPEACTBOM CIUPOCBA3U K C3.71UKI0AIKUILHON rpyme;

L? npencraBaser coboii ¢Bsa3b, X' mpencrasnser coboii rpynmy -CRS, X? mpencrasnsier
coboit rpyrmy -C*R’ u R” u R1°, B3siTeIe BMECTE ¢ aTOMaMU, K KOTOPBIM OHHU IIPHCOEANHEHBDI,
00pasyloT 5- UM 6-UNEHHOE LHUKIOATKMIBHOE KOJbIIO, Il YKa3aHHOE LUKIOANKUIbHOE
KOJIbIIO HEOOA3aTENbHO COEAMHEHO MOCTUKOBOM CBA3bi0 B Buje C1-3aIKUIEHOBON TPy bl
COeUHSIONIEN IBa aTOMa yriepona Konabla, umi R° HeoOs3aTenbHO NpencTaBseT coboi
C13a]KUIEHOBYIO IPYMIy, cCoenuHstomyo C* ¢ aTOMOM yriepona Kojiblia, U YKa3aHHOE
LIUKJIOAJKHIbHOE  KOJbIIO HEeOOA3aTENbHO 3aMElIeHO ONHMM MJIM  HECKOIbKMMU
3aMECTHTEJISIMH, He3aBUCUMO BbiOpaHHbIMU U3 Cisankwia, rajgoreHa, OH, Ci-3ankokcu u
nenTepus,

L? npencraBnser coboii cesa3b, X' nmpexacrasnser coboii rpymmy -CR®, X? mpencrasnsier
coboit rpynmy -CR”? u R7 u R, B3sthie BMecTe ¢ aToMaMu, K KOTOPbIM OHHM MPHCOEIUHEHBI,
00pasylOT LMKIOTEKCHJIBHOE KONBLO, TJe YKa3aHHOE IHMKIOTEKCUIBLHOE KONBIO
HEOOA3aTENbHO CONEPKUT YTIIEPOA-YIIEPOIHYIO JBOWHYIO CBS3b M HEOOS3aTEJBHO
COEIIMHEHO MOCTHKOBOH CBA3bi0 B BHje C1.3aKHIEHOBOIN TPyIIbl, COENUHSIOMEH NBa
aToMa yIiepoia KoJblia, H YKa3aHHOE LIUKJIOTeKCUILHOE KOJIbLIO HEOOS3aTeNbHO 3aMEIIEHO
OHUM WU HECKOJbKUMM 3aMECTUTENISIMM, HE3aBHCUMO BbIOpaHHbBIMH u3 Cl4ajKuia,
ranoreHa, OH u neiirepus;

o6a u3 L' u L? npencrasnstor coboii cesa3b, X! mpencrapnser coboit rpymmy -CR®, X2

npencrasnsier coboit azor, u R’ u R!° B3aThie BMecTe ¢ aTomMaMu, K KOTOPBIM OHH

>
MPUCOETIMHEHBI, 00Pa3yIOT 5- WM O-4JIeHHOE TeTePOLUKINIBbHOE KOJIBIO, TIe YKa3aHHOe
reTepPOLIMKIINIBHOE KOJIBIIO HeoOs3aTeNIbHO 3aMEIMEHO OJIHUM HJIM  HECKOJbKHMU
3aMeCTHTEJISIMH, He3aBUCUMO BbiOpaHHbiMU U3 Cisankwia, rajgoreHa, OH, Ci-3ankokcu u
OelTepusi, W YyKa3aHHOE TeTEePOLUKINIBbHOE KOJIBLIO HEOOs3aTebHO MPUCOESIUHEHO
TIOCPEICTBOM CIUPOCBsI3U K C3-7LHUKIIOANKUIBHON TPYIIIE,

o6a u3 L' u L? npencrasnstor coboit cesazb, X! mpencrasnser coboii rpynmy -CR®, X2

npencrasnsier coboit azor, u R’ u R!°) B3arbie BMecTe ¢ aTtomMamm, K KOTOPBIM OHH

2
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TMPUCOENMHEHBL, 00PasyloT MHPPONUAMHUILHOE WIH MUIEPUAMHUILHOE KONBLO, TIJe
YKa3aHHOE KOJBLO HEOOS3aTeIbHO 3aMEIIEHO OJHMM MM HECKOIbKUMH 3aMECTHTENSMHU,
HE3aBHCUMO BBIODAHHBIMHU U3 MeTuna, ranorena, OH, MeTokcu U neiTepus; U yKa3aHHOE
KOJIBLIO HEOO0S3aTeNbHO MPUCOEAUHEHO MOCPEACTBOM CIMPOCBA3U K LIUKJIOMPOMHILHON
rpynme;

o6a u3 L' u L? npexncrasnstor coboii cesasb, X! npencrasnser coboit a3ot, X2 npeacTaBiseT
coboii rpymmy -CR’, n R’ u R, B3aTeIe BMecTe ¢ aTOMaMu, K KOTOPLIM OHH IIPHCOEIHHEHBI,
00pasyloT 5- uaM  6-ujeHHOe TeTepPOLMKIUIBHOE  KONbLO, TIA€ YKa3aHHOE
reTepOLKINILHOE KOJBLO HEeo0A3aTeNbHO 3aMEIEHO OAHUM MM  HECKOJNbKUMU
3aMeCTHTEJISIMH, He3aBUCUMO BbiOpaHHbiMU U3 Cisankuna, rajoreHa, OH, Ci-3ankokcu u
nelTepus; U yKa3aHHOE TIeTEePOLMKIUILHOE KOJbIO HEOOS3aTeNbHO MPUCOEAUHEHO
MOCPENCTBOM CIUPOCBA3H K C3-7LMKI0AIKHILHON IpyIIe;

o6a u3 L' u L? npencrapisoT coboit cBsi3b, X! npeacTasiser coboii a3oT, X MpeacTapiseT
coboii rpyrmy -CR?, u R’ u R!°, B3siTeIE BMECTE € aTOMaMu, K KOTOPBIM OHH MPHCOEIMHEHEL,
00pa3yoT MUPPONMAUHUILHOE WM MUMNEPUAMHUIBHOE KONBLO, TA€ YKA3aHHOE KOJNbLO
HEOOA3aTeNLHO 3aMELIeHO OIHMM MIH HECKOILKHMH 3aMECTUTEIAMH, He3aBUCHMO
BbIOpaHHBIMU U3 MeTwia, ramoreHa, OH, merokcu u peitepus;; U yKa3aHHOE KOJbBIIO
He00A3aTeLHO IPUCOEANHEHO MOCPEACTBOM CIIMPOCBA3H K LIUKJIONPONUILHOMN IPyIIIIE;
R puiGpan u3 -C(0)-R**, -S02-R?, -NR*C(0)-R*’, -NR?*S02-R*’ u rerepoapuna, rae
YKa3aHHBI ~ reTepoapun  HeoOA3aTEeNbHO  3aMellleH OfHMM WM  HECKONbKHUMMU
3aMeCTUTESIMH, He3aBUCUMO BbiOpaHHbiMH U3 Ciaankuna, CisranoreHankuna, Cs.
siuknoankuna, Ci4ankunen-R*, ranorena, OH, C13a1KOKCH, FeTepOLMKINIA U [UAHO;
R!! npencrasnser coboii -C(0)-R?*, u R* ribpan u3 NR*R* u OR*?;

R!! mpencrasnser coboii -NR*C(0)-R?’, u R?’ sri6pan u3 Ci4ankuna, C3.71HUKI0ANKHIA,
reTepoLUKIINNIA, APUIIA U TeTepoapuia, I YKa3aHHblE apUi U reTepoapuil HeoOs3aTeIbHO
3aMeIeHbl OJHUM HJIH HECKOIbLKHMHU 3aMECTHTENSIMH, He3aBUCUMO BhIOpaHHBIMHU u3 Ci-
sankwna v C3-.7IUKITOAIKHIIA,

R!! nmpencrasaser coboit -NR?®S02-R?°, u R?’ puibpan u3 Cisankuna, C3-71UKI0aNIKIIA U
rerepoapuia, TIA€ YKa3aHHLIA TIeTepoapusl HeoOA3aTeNbHO 3aMelleH OJHMM MM
HECKOJIbKIMH  3aMECTHUTEJISIMU, He3aBHUCHUMO BbiOpaHHbiMU U3 Craankmma u  Cs-
7UUKJIOANKIUIA,

R!' mpencraBaser coGoii rerepoapun, HeoOA3aTENbLHO 3aMEMIEHHBI ONHMM MIH
HECKOJIbKIMH ~ 3aMECTUTEJISIMH, He3aBUCUMO BbiOpaHHbiMH w3  Craamkuma, Ci-
srajoreHankuna, Csomuxmoankuna, CrsankuneH-R*°, ramorena, OH, Ci-3ankokcy,

FETCPOLUKIINIIA U TUAHO,
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R mpencraeaser coGoif rerepoapun, HeoOA3aTENbLHO 3aMEMIEHHBI ONHMM MIH
HECKOJIbKIMH ~ 3aMEeCTUTEJISIMH, He3aBUCUMO BbiOpaHHbiMH u3  Ciasamkuma, Ci-
sranorenankuna, Cs.suuknoankuna, Cisankunen-R, Cisankokeun u uaHo;

R mpencraBaser coGoii rerepoapun, HeoOA3aTENbHO 3aMEMIEHHBI OIHMM MIH
HECKOJIbKMMH 3aMECTUTEJISIMH, He3aBUCUMO BHIOPDAHHBIMH M3 METHJIA, STHJIA, U3O0MPOITUIa,
nupropmeruna, TpudropMeruaa, xaopa, $propa, uukiaonponuna, merokcu, CH2-R*° u
CH>CH»-R?%;

R!! NPeACTaBIIsieT COOON MUPUINI, TUPUMUIUHII, THPUIASHHUI, TUPASHHIII, OKCA30JIUJI,
M30KCa30ymiI, okcaauazonui, 1,2,3-tpuazonun, 1,2,4-tpuazonun, 1,2,4-okcaauasonu,
WUHIA30JI1II, OEH30TPUA3OJIHII, OEH3M30KCA30JIHI, W30KCA30JIOMUPUIUHI,
I/IMI/II[aSOHI/IpI/II[I/IHI/IJI N TpI/IaSOJ'IOHI/IpI/II[I/IHI/IJ'I, Ka)KI[beI n3 KOTOprX He06$[3aTeano
3aMEIICH OAHHUM HJIM HECKOJIBKUMH 3aMCCTHUTCIIAMHU, HC3aBHCUMO BbI6paHHI:>IMI/I n3 Cl-
sankmna, CisranoreHankmwna, Csonukmoankmna, Cr-sankmieH-R*°) ramorema, OH, Ci-

3aJIKOKCH, F€TEPOLUKIINIA U TUAHO,

R!! npencrasnser coboii rerepoapu, BHIOPAHHLIH U3:

npruicMm K&)KI[I)Iﬁ rerepoapui HEO0s3aTEIBLHO 3aMC€ICeH OJHMM MM HECKOJbKUMH

3aMeCTHTEeJISIMH, He3aBUCHMO BblOpaHHbIMU u3 Ciaankuna, Cisranorenankmia, Cs-
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yimknoankuna, Crsankunen-R*°) ramorena, OH, C13aKOKCH, TIeTepOLMKIOANKUIA M
IIUAHO;

(100)R'"" mpencrasnsier coboii OKca3oMMJI, M30KCA30MMN MM 1,2,3-TpHa3omuJl, KaxkKabli M3
KOTOPBIX HEOOsI3aTENbHO 3aMEIeH OJHUM MWW HECKOJIbKUMH 3aMECTUTEISIMH, HE3aBUCHMO
BoiOpannbiMu u3 Cisankuna, Cisramorenankuna, Cs.nmknoankuna, CisankumeH-R*,
ranoreHa, OH, Ci-3a1K0KCcH, reTepOoLKIOaIKuiIa U [UaHO;

(101)R!'"!" npencrapnser coboii 1,2,3-Tpuaszonun, HeoOA3aTENLHO 3aMEIIEHHbIH OIHMM MM
HECKOJIbKUMH ~ 3aMECTUTEJIsIMU, He3aBUCUMO BbiOpaHHbiMu 13  Crasankuma, Ci-
sraoreHankmwna, Csonuknoankwia, Crsankmnes-R*, ramorena, OH, Ci-3ankokcy,
reTePOLMKIIOATKIIIA U LIUAHO;

(102)R'"' npencraBnser coGoil TeTepOLMKIN, HEOOA3aTENbHO 3aMELIEHHbIH ONHMM MM
HECKOJIbKMMH ~ 3aMECTUTEJNISIMU, He3aBHCUMO BbiOpaHHbiMH u3  Craanmkuma, Ci-
sraoreHankmia, Cs.muknoankuna, Cisankmnes-R*, ranorena, OH, C1-3aJIKOKCH, OKCO H
LIHAHO;

(103) R* Bri6pan u3 Ci4ankuna, Cs-7iuknoankuna, C13ranoreHaakua 1 reTepoapuia, mpH 3TOM
YKa3aHHBI  TeTepoapmyl  HeoOs3aTeNbHO  3aMEILIeH OJHUM  HJIH  HECKOJIBbKHUMHU
3aMECTHTEJISIMH, He3aBUCHMO BbIOpaHHbIMU U3 Ci-sankmia u Ci-3rajloreHa Kuia;

(104) R* npencrasysier COGON METHI, STUI UM LIAKJIOTPOITHIT,

(105) R*® Bbibpan u3 ruppokcu, Cisankokcu, C3-71MKIOATKIIA M IUAHO,

(106) R* BpiGpaH U3 rUAPOKCH, METOKCH, LIMKJIONPONUIA U [IHAHO,

(107) R* BbiOpaH 13 BOTOPOJAa U METHIA,

(108) R*! Bpibpan U3 BOAOPOIA, METHIIA, IMKJIOMPONHIIA, METOKCH U (DEHMIIA;

(109) R* u R*!, B3aTHIE BMECTE C ATOMOM a30Ta, K KOTOPOMY OHHU MPUCOEAMHEHbI, 00Pa3yIoT 5-
YJIEHHOE TeTePOAPUIBHOE WM TeTEPOLMKINIbHOE KOJBIO, MPU OSTOM yKa3aHHbIE
reTepOAPIWILHOE M TeTePOLMKIMIIBHOE KOJbLA HEOOS3aTENIbHO 3aMELIeHbl OJHUM MU
HECKOJIbKHMH 3aMECTUTENISIMU, He3aBUCUMO BbIOpaHHbiMU U3 Ci-sankuna, ranorena, OH, Ci-
3aiKOKCH, C3-71IUKIIOANIKATIA U [IHAHO;

(110) R* u R*!, B3sTHIE BMECTE C aTOMOM a30Ta, K KOTOPOMY OHH MPUCOEIHHEHbI, 00pa3yIoT 5-
YJIEHHOE TeTePOLMKIMIBHOE KOJbBIO, MPU 3TOM YKA3aHHOE TeTePOLUKIMIBHOE KOJBIIO
HEeoOsI3aTeNIbHO 3aMEIEHO OJHUM WM HECKOJbKUMH 3aMECTUTEISIMH, HE3aBUCHUMO
BbIOpanHbIMU U3 C1-4ankuia, ranoreHa u OH;

(111) R* u R*!, B3siThIE BMECTE C aTOMOM a30Ta, K KOTOPOMY OHH MPUCOEIHHEHbI, 00pasyIoT 5-
YIEHHOE TeTePOLUKINIbHOE KOJNbLO, TI7€ YKAa3aHHOE TeTePOLUKIMIBHOE KOJBIO
HeoOsI3aTeNIbHO 3aMEIEHO OJHUM WM HECKOJBbKHUMH 3aMECTUTEISIMH, HE3aBUCHUMO

BbIOpaHHBIMU U3 MeTwa, propa u OH.
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[0054] TIpennoururensHo R! sBnsercsa Takum, kak onpeaeneHo B mo6oM u3 nmyHkTos (1) - (17)
BbllIE. B OnHOM BapuaHTe oCymecTBIeHus1 R! sIBisieTCs TakuM, Kak OMpeneneHo B myHKTe (2)
uiu (3) Bbime. B gpyrom BapuaHTe ocyliecTBieHus R! sBiseTcst TakuM, Kak ONMpENENeHO B
nyukre (10) Boime. B JOMOJHUTENLHOM BapuaHTe OCyInecTBieHust R' sBisieTcss TakuMm, Kak
ornpeneneHo B nyHkTax (16) - (17) Bbiwe.

[0055] TIpennoururensHo R? sBnsieTcs TakuM, Kak ONpeaeneHo B mooom u3 myHKToB (18) - (19)
BHIIIE. B OHOM BapuaHTe ocyliecTBieHHs R? sBsercs TakuM, Kak onpeneneHo B myHkTe (19)
BBILIE.

[0056] TIIpennoururensHo R’ sBNseTca TakuM, Kak OnpeaeneHo B mobom u3 myHKToB (20) - (23)
BblIIE. B Jpyrom BapuMaHTe OCyIIecTBIeHUs R> sBIseTcss TakuM, Kak OMPENENeHO B IMyHKTaxX
(22) - (23) BBIIIE.

[0057] Ipennouturensro R* siBaseTcs TakuMm, Kak ONpesneNieHo B MyHKTe (24) BbILe.

[0058] IIpennouturensHo R sBAsETCA TAKUM, KaK OMpeNeNeHo B MyHKTe (25) BbILIe.

[0059] TIpennouturensHo R* u R® aBisiOTCA TakMMM, KakK ONpeeeHO B JHOOOM U3 MyHKTOB
(26) - (35) Buime. B gpyrom Bapuante ocyiectieHuss R* u R° sBnsioTcs Takumu, Kak
ompeneneHo B myHkTe (27) Bbie. B ogHOM BapuaHTe ocymecTsienus R* u R® spasrores Takumuy,
KaK OmpefeNeHo B myHkTax (32) - (35) Bbie. B 10MoHUTENLHOM BapMaHTe ocynecTsienus R
1 R ABJISIOTCS TaKUMU, KaK ONpeeaeHo B myHkTe (35) Bole.

[0060] TIpennoururensHo X' u X? ABIAIOTCA TAKUMH, KaK ONPEENeHO B HOOOM U3 IyHKTOB
(36) - (38) Bbume. Ipennoururensho X' u X* ABNAIOTCS TAKMMM, KaK ONPEENEeHo B MyHKTe (36)
BbIlIE. B Ipyrom BapuaHTe ocymiecTsaeHus X' 1 X? ABJIAIOTCA TAKUMH, Kak OMPEeNeNeHo B o6oM
u3 myHkToB (49)-(53) Bbume. bBonee mpeamoututensHo X' u X? SABAAKOTCS TAKUMM, Kak
omnpezneneHo B myHkTe (50) BbIlIe.

[0061] TIIpennoururensro L! u L? sBnsroTcs TakuMy, Kak ONpeAeNeHo B JTOOOM H3 IyHKTOB
(39) - (42) Beime. B napyrom BapuanTe ocymecTsieHus L' u L? sBnsroTcss TakuMu, Kak
OTpENENIEHO B yHKTE (42) BhIIIE.

[0062] TIIpennoururensro R® u R’ sBasroTcs TakuMH, Kak OMpefefeHo B T0OOM U3 IyHKTOB
(43) - (48) Boime. B gpyrom BapuanTe ocymectBienuss R® u R’ sBnsoTcs Takumu, Kak
OTIpeeNIeHO B yHKTE (47) BhIIIE.

[0063] TIIpennoururensro R® sBnsercs Takum, kak onpeneneHo B MoOoM u3 myHKTOB (54) - (55)
BHIIE. B oiHOM BapuaHTe ocyliecTsieHus R® sBnserca Takum, kak omnpeneneHo B myHkTe (54)
BBILIE.

[0064] TIpennouturensHo R®® spnsercs Takum, Kak ONpENeNeHO B JIOOOM M3 IyHKTOB
(56) - (57) Bbime. B omHOM BapuaHTe OCymIeCTBIeHUs R sBisieTcss TakuM, Kak OMpPENesieHo B

nyHkTe (57) BblLIE.
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[0065] IIpenmourutensHo R® sBnsercss Takum, Kak ompeneseHO B MOOOM M3 MyHKTOB
(58) - (63) Bbie. B onHoM BapuaHTe ocymecTsiaenus R spnsercss Takum, kak onpenesneHo B
nyHkTe (62) uim (63) BbILIe.

[0066] IIpenmourutensHo R®* u R¥ snsrorcs Takumu, kak onpeneneHo B MOOGOM U3 MyHKTOB
(64) - (70) Bbmte. B onnom BapuanTe ocymectsieHns R u R¥® gpnsorcs Takumm, kak
omnpezneneHo B nyHkTe (67) uiu (70) BbIie.

[0067] B kOHKpeTHOM BapHWaHTE OCYIIECTBJIECHHUS B JIOOOM M3 yKA3aHHBIX BBIIIE IMyHKTOB
npemycmoTpeHo, uto R¥ u R¥ onHOBpeMeHHO He MOTYT mpeacTaBIaTh coO0it BOXOPOX.

[0068] TIIpennoururensHo R saBnsercs Takum, Kak OmpeneneHO B JTOOOM M3 IIyHKTOB
(71) - (73) Bbime. B omHOM BapuaHTe ocCyliecTBieHUs R sBisercs TakuM, Kak OMpeNeseHo B
nyHkTe (73) BbILIE.

[0069] TIIpennoururensHo R’ sBNsercs TakuM, Kak ONpeaeneHo B I0OoM U3 myHKTOB (74) - (80)
BHIIE. B 01HOM BapuaHTe ocyiiecTsaeHus R’ aBisercs TakuM, Kak ompeaeneHo B myHkTe (79)
win (80) Bbime. B omHOM BapuaHTe ocyinecTBieHHsi R? SBISIeTCS TakuM, Kak ONPENENEeHO B
nyHkTe (80) BbImIE.

[0070] Ipennouturensro R asnsercsa Takum, kak onpeneneno B myHkTe (81) Boile.

[0071] TIpennoururensro R’ u R'° apasroTcs Takumu, kak onpeneneHo B myHKTe (82) BbILIe.
[0072] TIpemnouturensho LY, L2, R” u R!° gensrorcst Takumm, Kak onpefieneHo B MOOOM H3
nyHkToB (83) - (90) Bbume. B npyrom Bapuante ocymectsienust L', L% R7 u R'? ssnsrorcs
TAKMMH, KaK OMPEaeNeHo B MyHKTax (84) - (86) Bbune. B onHoM BapuanTe ocymectsaenus L2, R’
u R'° spsroTcs TakuMu, Kak ONpeneNneHo B My HKTe (86) Bblle.

[0073] TIlpemnoururensho R!! sBnsieTcss Takum, Kak OHpefeNeHO B TOOOM M3 IyHKTOB
(91) - (102) Bbume. B npyrom BapuanTe ocymecTsnenus R spnsercs Takum, kak onpeaeneHo B
nyukrax (92) - (93) semme. B npyrom Bapuante ocyinectsienusi R'! sBnsercs Takum, kak
onpenieneno B nyHkTax (99) - (101) Bbime. B moMoNHMTENLHOM BapuaHTe OCylecTBiaeHus R!
SABIETCS TAKUM, KaK OnpesieseHo B myHkTe (2) Bbiue, 1 R!! sBnsercs Takum, kak onpesieneHo B
nyHkTax (99) - (101) BoImme.

[0074] TIpennoururensro R?’ spasercs Takum, Kak onpeneneHo B myHkTax (103) - (104) poime.
B oiHOM BapuaHTe ocylnecTsieHust R? sBnsercs TakuM, Kak onpeeneHo B nyHkre (104) Boiwe.
[0075] TIpennoururensro R*° spasercs Takum, kak onpeneneHo B myHkTax (105) - (106) Boime.
B onHoM BapuanTe ocyinectsienus R* spnsercs Takum, kak onpeneneHo B nyHkre (106) Bbiwe.
[0076] Ipennouturensro R* asnsiercs Takum, kak onpeneneHo B nyHkTe (107) Bolime.

0077] [pennouturensao R seisiercs TaKuM, Kak onpenenaeHo B nyHkTe (108) Boliie.
p p my
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[0078] TIIpennoururensro R* u R*! apnsrorcs Takumu, kak onpeneneHo B MOOOM U3 MyHKTOB
(109) - (111) Bbume. B npyrom Bapuante ocymectsienus R*® u R* spnsrorcss Takumm, kak
ornpeneneHo B nyHkTe (111) Boime.

[0079] B onnoMm BapuaHTe ocyuiecTBieHUs coenuHeHne Gopmyisl (1) He Britovaer (15,2K)-2-
((S)-5-xn0p-8-((5-(mudropmernn)-1-mermn-1H-1,2,3-tpuaszon-4-mn)merokcn)-1-((2-
OKCOMUPPONUANH-1-um)mernn)-1,2,3 ,4-reTparuipon30X HHOINH-2-KapOoHu)- 1 -
MeTHIILUKJIOTeKcaH- | -kapookcamun uinu (1.5,2R)-2-((S)-8-(6enzo[d]uzokca3on-3-uiMeTokcu )-5-
xj10p-1-((2-oxconmuppoaunus-1-un)metin)-1,2,3,4-TeTparuipoOu30X UHOJIUH-2-
KapOOHWT)IUKJIOTeKCaH- | -kapOokcaMu.

[0080] s ynobcTBa coenunenue Gopmyinsl (I) xapakrepusyercs OgHON U3 CyOCTPYKTYPHBIX
dopmya (IA) - (IQ), onrcaHHBIX HUXKE.

[0081] B nonmonHUTENBHON TPYINE COCAWHEHUN COEAUHEHUS] XapaKTEPU3YIOTCS CTPYKTYpPHOMU

dopmyoii IA, mokazaHHON HIXKeE:

77 \Lz/ \R1o

(IA),

rae LY L2, X!, X2 uR! - R gnsrorcs TakuMu, Kak OnpeaeneHo B JAHHOM JOKyMEHTe paHee.

[0082] B ponosHUTENBHOHN rpymnre COSAUHEHUN COCIUHEHUS XapaKTEPU3YIOTCSA CTPYKTYpPHOM
dopmynoii IA, mokasanHoii BuIe, rae R! siBnseTcs Takum, Kak onpeaeneHo B IF0O0M U3 Iy HKTOB
(2) - (3), (10) umu (16) - (17) BbuuE; R? siBAsAETCS TaKUM, Kak onpesienaeHo B nyHkTe (19) Bbine;
R® sBnseTcs TakuM, Kak OMpeneseHo B MoOoM u3 myHkToB (22) - (23) sbime; R* u R apusroTes
TAKMMH, KaK ONpeaeneHo B JoboM u3 nyHkToB (27) u (32) - (35) Beime; X' u X? sapaswoTcs
TAKMMH, KaK ONpeseeHo B MoboM u3 myHkToB (36) - (38) Beime; L' u L? apnsroTcs Takumu, Kak
onpesieNeHo B MoboM U3 myHKToB (39) - (42) oime; R® u R7 ABAAI0TCS TAKUMH, KaK ONpeeIeHo
B T060M 13 My HKTOB (43) - (48) Bble; R® sBNsieTCs TakuM, Kak OnpeaeneHo B TF0OOM U3 My HKTOB
(54) - (55) Bbune; R’ siBsieTcs TakuM, Kak ONpeneneHo B MoboM u3 myHkToB (74) - (80) Bbiue; 1
R!? spnsercs Takum, kak onpeseneHo B myHkTe (81) Bbime.

[0083] B nonmOMHUTENBHON TPYINE COEAUHEHUN COEAWHEHMS] XapaKTEPU3YIOTCS CTPYKTYPHOMU

¢dopmyoii IB, nokasaHHON HIDKeE:



R5
N
R SR
O 0
R? )k
N L' R8
)l(1 k\\\\RQ
R7/ \Lz *\R10
R3
(IB),

rae LY L2, X! u R! - R gpasroTes Takumu, kak onpesieNieHo B JaHHOM JOKYMEHTE paHee.

[0084] B nonmonHUTENBHON TPYINE COCAWHEHUN COEAWHEHMS] XapaKTEPHU3YIOTCS CTPYKTYPHOM
opmynoii IB, nokazanHoi Bbie, rae R spnsieTcs TakuM, Kak onpesiesieHo B I0OOM U3 Ty HKTOB
(2) - (3), (10) umu (16) - (17) BbuLE; R? siBAsAETCS TaKUM, Kak onpeseneHo B nyHkre (19) Bbine;
R® siBisieTcs TakuM, Kak onpeneneHo B MoOoM u3 myHKToB (22) - (23) Beime; R* u R’ apastoTes
TAKMMH, KaK ONpeeeHo B moboM u3 myHkToB (27) u (32) - (35) Beiue; X! spnsercs Takum, Kak
ONpeneNeHo B IF0OOM U3 MyHKTOB (36) - (38) Bbiue; L! u L? aBnsoTcs TaKUMK, KaK ONPEIENeHO
B M0OOM 13 MyHKTOB (39) - (42) Bbime; R® u R7 ABASIOTCSA TaKMMM, KaK OMPEeeHo B TIOOOM M3
nyHKTOB (43) - (48) Bbimte; R® sBnseTcs Takum, Kak onpeneneHo B moboM u3 myHKToB (54) - (55)
Bbimne, R’ sBNsleTcss TakuM, Kak OmpeneneHo B JiroOoM u3 MyHKToB (74) - (80) Bbume; u R
SIBJIIETCS] TAKUM, KaK ompezaesieHo B myHKTe (81) Bbiie.

[0085] B nonosHUTENBHOI TpyIIe COSAUHEHUN COEAUHEHHUs XapaKTePU3YIOTCsl CTPYKTYpPHOMH
dopmyoii IC, mokazaHHON HUXKeE:

R5

R3
d10),
rae R! - R®, R® u R spasitoTcs TakuMM, KaK ONpeNeseHo B JaHHOM JIOKyMEHTe paHee.
[0086] B pomosHUTENBHOHN Ipynne COSAUHEHUN COCAUHEHUS XapaKTEPU3YIOTCS CTPYKTYPHOMU
dopmynoii IC, nokasanHoii Beimte, rae R! spisercs Takum, kak onpeneneHo B 1r0OOM U3 IyHKTOB

(2) - (3), (10) mmu (16) - (17) BBILE; R? sBAsAETCS TaKUM, Kak onpeseneHo B nyHkre (19) Bbine;
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R® siBisieTcs TakuM, Kak onpeneneHo B MoOoM u3 myHkToB (22) - (23) Beime; R* u R’ spastoTes
TAKMMH, KaK ONpeeNeHo B Mo6om u3 myHKToB (27) u (32) - (35) Bbuue; R® spnstercst Takum, kax
onpesieneHo B MyHkTe (45) Boime; R® sBnsercss TakuM, Kak ONpeNeNeHo B JIFOOOM U3 Iy HKTOB
(54) - (55) Bbune; u R? sBnsercs TakuMm, Kak ONpeeNeHo B JIr0O0M U3 myHKTOB (74) - (80) Bbiwe.
[0087] B nonOJHUTENBHON TpyIe COSAUHEHUN COEAUHEHHUs XapaKTePU3YIOTCsl CTPYKTYpPHOH

dopmyoii ID, mokasaHHOH HUXeE:

R3

(ID),

rae R! - R® R® R® y R? apnstrorcs TakuMy, Kak ONpeeNeHo B JAHHOM JIOKY MEHTe paHee.
[0088] B pomosHUTENBHOM Ipynne COSAUHEHUN COCAUHEHUS XapaKTEPU3YIOTCS CTPYKTYPHOU
dopmynoii ID, nokazanHoit Boiie, rae R! spnsercs Takum, kak onpeaeneHo B 1r060M U3 Iy HKTOB
(2) - (3), (10) wnu (16) - (17) BbIIIE; R? sBsieTCs TakuM, Kak onpeneseHo B nyHkre (18) Bbiue;
R® siBisieTcs TakuM, Kak ONpeneneHo B moboM u3 MyHKToB (22) - (23) uime; R* u R’ spastoTes
TAKUMH, Kak OTpesieieHo B iro0oM u3 myHKToB (27) u (32) - (35) Beiue; R sBnsercs Takum, kak
onpeneneHo B myHkTe (44) oime; R* sBisercs Takum, kak onpesiesieHo B TOOOM U3 MyHKTOB
(56) - (57) Boime; R¥® spasercs Takum, kak onpeaeneHo B Mo60M u3 MyHKTOB (58) - (63) Bbime;
i R¥ n R® BmecTe saBsIOTCS TAKMMHE, KaK ONPEIeNIeHo B OOOM U3 myHKTOB (68) - (70) BhIIIE;
1 R’ siBnIsieTcs TaAKMM, KaK OMpejiesieHo B JIF0O0M U3 myHKTOB (74) - (80) Bhiwle.

[0089] B nomonHUTENBHON TpYINEe COSAWHEHUN COEAWHEHHS] XapaKTEPU3YIOTCS CTPYKTYPHOMU

¢dopmynoii IE, mokasaHHON HIKeE:
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R4

Rz

(IE),
rne R! - R? R® R3 R® u R’ gpnsrorcs TakuMu, Kak onmpesieieHo B JaHHOM JIOKY MEHTE PaHee.
[0090] B ponosHUTENBHOHN Ipynme COSAUHEHUN COCIUHEHUS XapaKTEPU3YIOTCS CTPYKTYPHOMU
dopmyoii IE, nokasanHoii Bbine, rae R! sBnsercs Takum, kak onpeneneHo B OOOM U3 Iy HKTOB
(2) - (3), (10) wmu (16) - (17) BBIIIE; R? sIBNsIETCS TakuM, Kak onpeneseHo B nmyHkte (19) Bbiue;
R? sBnseTcs TakuM, Kak onpeneneHo B MoboM u3 MyHKToB (22) - (23) bime; R spasercs Takum,
KaK orpeseneHo B myHkTe (44) poiute; R¥ spnsercs TakuMm, Kak onpesieieHo B II0OOM U3 Iy HKTOB
(56) - (57) Boimie; R® sBnsiercst TakuM, Kak onpeneneHo B 1ro6oM u3 myHkToB (58) - (63) Bbime;
wu R3 i R® BmecTe ABAAIOTCA TaKMMU, KaK ONpeieIeHo B TOOOM U3 MyHKTOB (68) - (70) Bbie;
u R’ sBNIsileTCst TaKMM, KaK ONpejiesieHo B JTF0OOM U3 MyHKTOB (74) - (80) BbiwIe.
[0091] B ponosHUTENBHOM Ipynme COSAUHEHUN COCAUHEHUS XapaKTEPU3YIOTCS CTPYKTYPHOMU
dopmysoii IE, nokasanHoi Bbine, rae R sBnsercs Takum, kak OnpeneneHo B MOOOM U3 MyHKTOB
(2) - (3), (10) umu (16) - (17) Boime; R? sBisieTcst TakuM, Kak onpeneseHo B nyHkte (19) Bbiue;
R3 sBaseTcs TakuM, Kak ONpeaeNneHo B MoboM u3 MyHKToB (22) - (23) bime; RS spasercs Takum,
KaK orpesieNieHo B My HKkTe (45) Boime; R spsercsa Takum, kak onpeneneHo B nyHkre (57) Bbille;
R® gnsercs Takum, kak ompezeneHo B nyHkTe (63) Bbime; wam R% u R¥® Bmecte sBnsroTcs
TAKMMH, KaK onpejeneHo B nyHkre (70) Bbime; u R? sBaseTcs TAKUM, Kak OMPEIEIEHO B My HKTE
(79) Bbue.
[0092] B nononHUTENBHON TPYINE COCAWHEHUN COEAWHEHHS] XapaKTEPU3YIOTCS CTPYKTYPHOMU

¢dopmynoii IF, mokasaHHOMN HIDKE!



R3

(IF),

rae R! - R®, R® u R’ spastoTcs TakiuMH, Kak ONpeeseHo B JaHHOM JIOKyMEHTe paHee.

[0093] B ponosHUTENBHOHN Ipynme COSAUHEHUN COCIUHEHUS XapaKTEPU3YIOTCS CTPYKTYPHOM
dopmynoii IF, nokasanHoii Beimte, rae R! sBnsercs Takum, kak onpeneneHo B MI0OOM U3 MyHKTOB
(2) - (3), (10) umu (16) - (17) BbuLE; R? siBAsAETCS TaKUM, Kak onpeseneHo B nyHkTe (19) Bbine;
R® siBisieTcs TakuM, Kak omnpeeneHo B MoOoM u3 myHkToB (22) - (23) Beime; R* u R’ apastoTes
TAKMMH, KaK ONpeneneHo B mo6oM u3 nyHkToB (27) u (32) - (35) Beime; RS saBnsercs Takum, kak
onpeneneHo B MyHkTe (45) Beime; R® sBasercs Takum, kak ompenesieHo B JIFOGOM M3 Iy HKTOB
(54) - (55) Bbume; u R? sBnsercs Takum, Kak ONpeJieNeHo B JIr0O0oM 13 myHKToB (74) - (80) Bbiwe.
[0094] B pnonosHUTENBHOHN Ipynme COSAUHEHUN COCAUHEHUS XapaKTEPU3YIOTCA CTPYKTYpPHOMU
dopmysoii IF, nokaszannoii Beiie, rae R! sensercs Takum, kKak onpeneneHo B MOOOM U3 MyHKTOB
(2) - (3), (10) mnu (16) - (17) BbIIIE; R? sBsieTCs TakuM, Kak onpeneseHo B nyHkre (19) Bbuue;
R? saBnsercs Takum, kak onpeneneHo B Mmo6om u3 MyHKToB (22) - (23) bime; R* u R spnsroTes
TAKUMM, Kak OTpesieieHo B JiroboM u3 myHkTos (27) u (32) - (35) Bbiue; R sBnsercs Takum, kak
ompeieneHo B myHkTe (45) Boime; R® apnsercs Takum, kak onpeneneno s nyHkre (54) Boime; u R’
SIBJIIETCS] TAKUM, KaK OTpeaesieHo B myHKTe (79) BbIie.

[0095] B nonmonHUTENBHON TPYIINEe COCAMHEHUN COEAWHEHHS XapaKTEPHU3YIOTCS CTPYKTYPHOM

dopmyoii IG, mokazaHHON HIKeE:

R5

R3
a1G),

rae R! - R®, R® R® u R? apnstrorcs Takumu, Kak ONpeneneHo B JAHHOM JIOKy MEHTe paHee.
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[0096] B ponosHUTENBHOM Ipynne COCAUHEHUN COCIUHEHUS XapaKTEPU3YIOTCS CTPYKTYPHOU
dopmynoii IG, nokazannoii Beie, rae R! spnsercs Takum, kak onpeneneHo B I0O0M U3 Iy HKTOB
(2) - (3), (10) umu (16) - (17) BBuLE; R? siBAsAETCS TakUM, Kak onpeneneHo B nyHkre (19) Bbine;
R® siBisieTcs TakuM, Kak ONpeneneHo B moboM u3 MyHKToB (22) - (23) uime; R* u R’ spastoTes
TAKUMH, Kak OTpesieieHo B Jiro0oM u3 myHKToB (27) u (32) - (35) Beiue; R® sBnsercs Takum, kak
ompenieneHo B nmyHkTe (45) Boime; R spisieTcs Takum, Kak OMpeneseHo B M0OOM U3 MyHKTOB
(56) - (57) Buime; R® sBnstercs TakuMm, Kak onpeneneHo B mo60M u3 myHkToB (58) - (63) BbIIE;
i R¥ n R® BmecTe sBIsIOTCSA TAKMMHE, KaK ONPEeNIeHo B 0O0M 13 myHKTOB (67) - (70) BhIlIE;
1 R’ siBnIsieTcs TaKMM, KaK OMpejieieHo B T000M U3 1My HKTOB (74) - (80) Bbiwle.

[0097] B nonoiHUTENBHOU rpyIre COeUHEHUI COeNMHEeHUs XapakTepusyoTes hopmyioi 1C

wu ¢popmyoit IF nnu npencrasisirot coboil ee papmMalieBTUIECKH IPUEMIIEMYIO COJIb!

R® R®
I0) (IF)

rne R'-R® u R® spnstoTcs Takumu, Kak ONpeneNeHO B JaHHOM JOKyMeHTe paHee u R’

npesacTaBisieT co00M METHUIT, TPU YCJIOBHH, 4TO coeannenue He spisiercs (1.5,2R)-2-((S)-5-xmnop-
8-((5-(mudpropmerun)-1-metun-1H-1,2,3-rpuazon-4-un)merokcu)- 1 -((2-okconuppoauaus- 1 -
un)metun)-1,2,3,4-reTparugpon30X HHONINH-2-KapOOHWT)- | -Me THIILHMKIIOTeKCaH- 1 -
KapOOKCaMHUIOM.

[0098] B ponosHUTENBHOHN Ipynre COSAUHEHUN COCIUHEHUS XapaKTEPU3YIOTCS CTPYKTYPHOMU
dopmynoii IC unu IF, nokasannoii eimie, rue R! apnsercs Takum, Kak ornpeneneHo B J000M U3
nyHkToB (2) - (3), (10) umu (16) - (17) Bbune; R? sBnsercs TakuM, Kak onpejesieHo B nyHkTe (19)
Bbie; R’ sBisieTcss TakuM, kak ompeseneHo B MoOOM u3 myHKTOB (22) - (23) Bbuue; R* u R’
ABJIAIOTCS TAKMMH, KaK OMpesieNieHo B 1ro6oM u3 myHkTos (27) u (32) - (35) seime; RS spasercs
TAaKMM, KaK OTpeeeHo B myHkTe (45) Boime;, R® sBnsercs Takum, Kak onpenesneHo B mobom u3
nyHkTOoB (54) - (55) Bbimte; u R’ npencrapiser coboit MeTu.

[0099] B monosHUTENBHOM IpyNne COSAUHEHUN COEAUHEHUS XapaKTePHU3YIOTCS CTPYKTYpPHOU
dopmyoit IC unu IF, nokasanHoii Bbime, rae R! sBasercs Takum, kak onpeneneHo B MoOOM M3
nyHkTOB (2) - (3), (10) mymm (16) - (17) Bbune; R* siBnsercst Takum, Kak onpeneneHo B myHkre (19)

BbIIEe, R’ sABJISeTCS TakMM, Kak OmpeneneHo B MoOoM u3 MyHKTOB (22) - (23) Beime; R* u R’
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ABJIAIOTCS TAKMMH, KaK OMpesieNieHo B 1ro0oM u3 myHkToB (27) u (32) - (35) seime; RS spasercs
. RS

TaKUM, KaK OmpenieieHo B Iy HKTe (45) Boime, R® sBIsieTcs: TakuM, Kak onpeneneHo B myHkTe (54)

BbIlIe; U R’ npencrapiser coboit MeTu.

[00100] B pononHuTenpHOM rpynmne COEAWHEHMM COEAUHEHMsI XapaKTEePU3YHOTCS

CTpPyKTypHO# popmyoii IH, mokasaHHON HUXKeE:

(IH),

roe R! - R? R® R3 R® u R’ spnsrorcs TakuMu, Kak ompesieieHo B JaHHOM JIOKY MEHTE PaHee.
[00101] B nonosHUTENBHON Ipynne COSAUHEHUN COCNUHEHUSl XapaKTEPU3YIOTCA CTPYKTYpPHOMU
dopmynoii IH, mokasanHoii Boiie, rae R! spnsercs Takum, kak onpeaeneHo B 1r060M U3 Iy HKTOB
(2) - (3), (10) umu (16) - (17) BBILE; R? sBAsAETCS TaKUM, Kak onpeseneHo B nyHkre (19) Bbine;
R? sBnsieTcs TakuM, Kak OnpeneneHo B moboM u3 MyHKToB (22) - (23) Bbime; R® sBasercs Takum,
KaK OMpenesieHo B My HKTe (45) Bbiie;, R spnsieTcst Takum, Kak ONPENENeHo B TI0OOM U3 Iy HKTOB
(56) - (57) Beime; R®® spnsercs Takum, kak onpeneneHo B Mo6oM U3 MyHKTOB (58) - (63) Bbime;
nm R3 1 R® BmecTe sBIsIOTCSA TAKMMH, KaK ONPeNeeHo B Mo6oM 13 MyHKTOB (67) - (70) BbIe;
u R’ sBNIsileTcs TaKMM, KaK OMpeieieHo B JIE0O0M U3 myHKTOB (74) - (80) BhimIe.

[00102] B pononHuTenpHON rpynmne COEAMHEHUN COEAMHEHMsI XapaKTePU3YHOTCS

CTPYKTypHO# (opmyJioii 1J, moka3zaHHON HIKeE:

R3

1),

rae R! - R®, R® u R® gpnsorcs Takumu, kak onpeneneHo B JAHHOM JOKYMEHTe paHee.
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[00103] B nonosHUTENBHOM IPpyNe COCAUHEHUN COCIUHEHUS XapaKTEPU3YIOTCs CTPYKTYPHOU
dopmyoii 1], nokazannoii Beime, rae R! siBnsercst Takum, Kak ONpeneNeHo B II0OOM U3 MyHKTOB
(2) - (3), (10) umu (16) - (17) BBILE; R? sBAsAETCS TaKUM, Kak onpeseneHo B nyHkre (19) Bbine;
R® siBisieTcs TakuM, Kak ONpeneneHo B moboM u3 MyHKToB (22) - (23) uime; R* u R’ spastoTes
TAKUMH, Kak OTpesieieHo B iro0oM u3 myHKToB (27) u (32) - (35) Beiue; R® sBnsercs Takum, kak
ompenieneHo B nmyHkTe (45) Boime; R spisieTcss Takum, Kak OnMpeneseHo B MOOOM U3 MyHKTOB
(56) - (57) Buime; R® sBnstercs TakuMm, Kak onpeneneHo B mo60M u3 myHkToB (58) - (63) BbIIE;
i R¥ n R® BmecTe sBsIOTCS TAKMMK, KaK ONPeIeieHo B II060M 13 yHKTOB (67) - (70) Bbiwe.
[00104] B pononHuTenpHON rpynmne COEAMHEHUN COEAMHEHMs XapaKTePU3YHOTCA

cTpyKTypHO# opmyoii IK, mokasaHHON HILKe:

R4
| R8a
R N\R o) N
1 5
~o o) Sgev
\\\\\\ ?
R2 W
N N
Rs
(IK),

rae R! - R’ R® R® u R? apnstrorcs Takumu, Kak ONpeneNneHo B JAHHOM JIOKYMEHTe paHee.
[0010S] B nonoaHUTENBbHON IpyMnIe COEIUHEHUN COCIUHEHUs XapaKTePU3YIOTCs CTPYKTYpPHOMI
dopmyoii IK, mokasanHoi Boiie, rae R! spasercs Takum, kak onpeiesieHo B I0OOM U3 Iy HKTOB
(2) - (3), (10) umu (16) - (17) Bbune; R? sBasieTcs TakuM, Kak onpeseneHo B nyHkre (19) sbime;
R? sipisieTcs TakuM, Kak OMpeeNneHo B MoOoM u3 myHkToB (22) - (23) Beime; R* u R’ apstoTes
TAKMMH, KaK ONPEENeHo B TF0O0oM u3 yHKToB (27) u (32) - (35) Bbie; R® apnsercs Takum, kax
ompesienieHo B MoO6oM u3 myHKTOB (56) - (57) Bbume; R® asnserca Takum, kak ompeneneHo B
mo6oM u3 myHkToB (58) - (63) Beme; nmu R3 1 R¥ BMecTe sBs10TCS TAKMMM, KaK ONPEIENeHO B
nmo60M u3 myHKToB (67) - (70) Beiute; 1 R? sipnseTcs TakuM, Kak ONpeneneHo B TI000M U3 Iy HKTOB
(74) - (80) BpIIIE.

[00106] B pononHuTenpHON rpynmne COEAWHEHUN COEAMHEHMs] XapaKTePU3YHOTCS

CTPyKTypHO# (opmyioii IL, mokazaHHON HIDKE:
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Rs3

(L),

rae R! - R®, R® u R® gpnsorcs Takumu, Kak OnpeneneHo B JAHHOM JOKYMEHTE paHee.

[00107] B nonoOJHUTENBHON IpyNIe COSAUHEHUN COCIUHEHUSl XapaKTEPU3YIOTCA CTPYKTYpPHOM
dopmynoii IL, nokaszanuoi Bbiue, rae R spnsieTcs Takum, Kak OnpeneneHo B II0OOM U3 My HKTOB
(2) - (3), (10) umu (16) - (17) BbuLE; R? siBAsAETCS TakuM, Kak onpeseneHo B nyHkre (19) Bbine;
R® siBjisieTcs TakuM, Kak ONpeneneHo B MoboM U3 MyHKToB (22) - (23) soime; R* u R’ apastoTes
TAKMMH, KaK OfpeneaeHo B robom u3 nmyHkTos (27) u (32) - (35) sbime; R sBnsercs Takum, kak
onpeneneHo B nyHkTe (45) Boime; R* spnsieTcs TakuM, Kak ONpeneseHo B MOOOM M3 MyHKTOB
(56) - (57) Boimie; R® sBnsteTcst TakuM, Kak ompeeneHo B aoboM u3 myHKToB (58) - (63) Bbime;
um R¥ u R® BmecTe sBstoTCs TakKMMU, KAk OMpesieNieHo B Mo60M u3 yHKTOB (67) - (70) Beime.
[00108] B momonHUTENBbHOW Ipynne COCNUHEHUN COEIUHEHUS XapaKTePU3YHOTCsl CTPYKTYpPHOU

dopmyoii IM, nokazaHHON HIDKE:

Rs
(M),
rae R! - R®, R® u R® gpnsorcs Takumu, Kak OnpeneneHo B JAHHOM JOKYMEHTE paHee.
[00109] B nonosHUTENBHON IpyNme COSAUHEHUN COCIUHEHUS XapaKTEPU3YIOTCS CTPYKTYPHOMU
dopmynoii IM, nokasannoii Beie, rae R spnsercs Takum, kak onpeneneHo B MOOOM U3 My HKTOB
(2) - (3), (10) umu (16) - (17) BbILE; R? sBAsAETCS TaKUM, Kak onpeseneHo B nyHkre (19) Bbine;
R® siBisieTcs TakuM, Kak OnpeneneHo B moboM u3 MyHKToB (22) - (23) Boime; R* u R’ spastoTes
TAKMMH, KaK ONpeneneHo B Iiooom u3 myHkToB (27) u (32) - (35) Bbime; R® sBnsercs Takum, kax

onpeneneHo B myHkTe (45) Boime, R* spnsieTcs TakuM, Kak ONpeneneHo B MOOOM U3 MyHKTOB



46

(56) - (57) Boimie; R® sBnstercst TakuM, Kak onpeneneHo B 1ro6oM u3 myHkToB (58) - (63) Bbime;
wiu R3 i R® BmecTe ABnsAOTCS TaKUMH, KaK OMpeNeaeHo B II060M U3 myHKTOB (67) - (70) Bbiiie.
[00110] B nonoJHUTENBHON IPyNIe COEAUHEHUN COCAUHEHUS XapaKTEPU3YIOTCS CTPYKTYPHOU

dopmyoii IN, nokazaHHON HUXKeE:

R;

Rs
(IN),

rae R! - RS u R¥ gpnstroTest TakuMu, Kak OnpeeeHo B JaHHOM JOKYMEHTE PaHee.
[00111] B nOnONHUTENBHOM IPyNIe COSAUHEHUN COCIUHEHUS] XapaKTEPU3YIOTCS CTPYKTYPHOM
dopmynoii IN, mokasanHoii Buiie, rae R! sBnsercs Takum, kak onpeaeneHo B 1F0O0M U3 Iy HKTOB
(2) - (3), (10) umu (16) - (17) BbuLE; R? sABAsAETCS TaKMM, Kak onpeseneHo B nyHkre (19) Bbine;
R’ sBiseTcs TakMM, KaK OMpeneseHo B Mobom u3 myHkToB (22) - (23) sbime; R* u R spustoTes
TAKMMH, KaK ONpeieieHo B JIro0oM u3 myHkToB (27) u (32)—~(35) Beime; R® sBnsieTcs Takum, kak
onpeneneHo B myHkTe (45) Bbie; u R* apasercs TakuM, Kak OmpeneNeHo B MOOOM U3 Iy HKTOB
(71) - (73) BpILIE.
[00112] B momonHUTENBbHON TpymIe COSIUHEHUI COeIUHEHNsT XapakTepu3yoTes ¢popmyoit IP
wiu [Q wnm npeacTaBisitoT codol ee hapMaLeBTHIECKU IPUEMIIEMYIO COJIb!

0 o)

R3 R3

(IP) (IQ)
rme R'-R? R®u R® sBnsroTcst Takumu, kak ompeneeHO B JaHHOM IOKyMeHTe paHee, R’

npencrasnsier coboii mMetun, u R* u R nesaBucumo BbIOpanbl U3 Bomopoxa, Ci4ankuna u
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ranorena;, i R* u R Bmecte ¢ aToMoM yriiepona, kK KOTOPOMy OHH TIPHCOEIMHEHBI, 00pasyroT
LIKJIOTPOTIMIIBHOE WJIH LUKJIOOY THIIBHOE KOJIBLIO.

[00113] B nOnOJHUTENBHON IPyNIe COSAUHEHUN COCAUHEHUS XapaKTEPU3YIOTCs CTPYKTYPHOMU
dopmyoit IP unu 1Q, nokaszanuoii Bbiue, rae R! sBnsercs Takum, kak onpeaeneHo B MoOOM u3
nyHkToB (2) - (3), (10) umu (16) - (17) Bbune; R* spasercs Takum, kak onpezaeneHo B myHkre (19)
Bbine; R® sBaseTcs TakuMm, Kak onpeneneHo B moboM u3 myHKToB (22) - (23) sbime; R® sapnsercs
TAKMM, KaK OTpeeneHo B myHkTe (45) poime; R® spasercs Takum, kak onpeneneHo B mo6oM U3
nyHkToB (54) - (55) Bbine; R? npencrasnser coboii metun; u R* u R* nezaBucumo BbIOpaHb! 13
sonopona u Crsankuma, win R* u R Bmectre ¢ aTomoM yriaepoma, kK KOTOPDOMY OHH
NPUCOEAMHEHBI, O0Pa3yIOT LUKJIOMPONIIIBHOE WIIN [UKJIOOY TUIIBHOE KOJIBLIO.

[00114] B nonosHUTENBHON Ipynme COSAUHEHUN COCIUHEHUS] XapaKTEPU3YIOTCA CTPYKTYpPHOM
dopmyoit IP unu 1Q, nokasanuoii Bbiue, rae R! sensercs Takum, kak onpeaeneHo B M0OOM U3
nyHkToB (2) - (3), (10) umu (16) - (17) Bbune; R? sBnsercs TakuM, Kak onpejesieHo B nyHkTe (19)
Bbie; R? npencrasnser coboii xnop; Ré spnsercsa Takum, kak onpeneneHo B myHKTe (45) BbiLIe,
R® sBnsercs TakuMm, kKak onpeneneHo B nyHkre (54) ouue; R” npencrasaser coboit metu; u RY
1 R* nesaBucumo BbIGpanbl u3 Bogopona u Metuna; umu R* u R*° mMecre ¢ aromom yrnepona, k
KOTOPOMY OHH TPUCOEANHEHBI, 00Pa3yI0T HUKJIOMPONIIBHOE KOJIBLIO.

[00115] KonkpeTHble COeIMHEHUS] 1O HACTOSALIEMY W300PETEHUIO BKIIOYAIOT JIOOOE W3
CJIeYIOLIETO:
(18,2R)-2-((S)-1-((1,3-a1OKCOM3OMHAONUH-2- 1T )MeTH I )-8-(4-(Me THIIaMHHO )-4-0KCOOY TOKCH )-
1,2,3,4-TeTparuapon30X uHOINH-2-KapOOHMI)-/N-MeTHIILIMKIIOTeKCaH- | -kapOokcaMu;
N-(2-(((S)-1-((1,3-guokconsounaonun-2-un)merui)-2-((1R,2S5)-2-

(pTunkapbamom )uuKIIOreKcan- 1 -kapOonm)-1,2,3,4-TeTparuipOon30X UHOIHH-8-1JT)OKCH )3 THIT )-
5-MeTHIIU30KCa301-3-KapOOKCaMUI;
(18,2R)-2-((S)-1-(uuknonponankapbokcamunomern)-8-(((S)-1-(tnazon-5-

KapOOHWJI) TUPPOTHINH-3-UIT)OKCH)- 1,2, 3 4-TeTparuapon30X HHOIHMH-2-KapOOHU )-N-
METHILUKIIOTEKCaH- | -kapOOKCaMu T,

(18,2R)-2-((S)-8-((1 H-mmpazon-5-un)merokcu)-1-((1,3-1HOKCON30MHOIHH-2 - UIT)METHI )-
1,2,3,4-TeTparuapon30X HHOIHNH-2-KapOOHUI )-N-MEeTUIILIUKIIOTeKCaH- | -kapOokcamu T,
(18,2R)-2-((S)-1-(auetamunomerwn)-8-(((S)- 1-(Tnazon-5-kapOOHWIT ) MU PPOTHINH-3 -HIT ) OKCH ) -
1,2,3,4-TeTparuapon30X HHOIHNH-2-KapOOHUI )-N-MEeTUIILIUKIIOTeKCaH- | -kapOokcammu T,
(18,2R)-N-metun-2-((S)-1-((2-oxcookcazonunuH-3-um)metn)-8-(((S)-1-(tnazon-5-
KapOOHWIT)TUPPOTHANH-3-UIT)OKCH)- 1,2, 3 ,4-TeTparuapon30X HHOJIHMH-2-KapOOHNIT ) IUKIIOT€KCaH-

1-kapOokcamu;
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4-(((S)-1-((1,3-guokconsonHnommH-2-mn)metun)-2-(( 1R, 25)-2-(meTnnkapOaMOn ) [IMKIIOTeKCaH-
1-kap6onun)-1,2,3,4-TeTparuApon30X HHOINH-8-MT)OKCH )0y TAHOBAST KHCIIOTA,
(R)-1-((5)-1-((1,3-nroxconzonnnonuH-2-mn)merun)-8-(((S)-1-(tnazon-5-
KapOOHWIT)TUPPOIUANH-3-UT)OKCH)- 1,2, 3 4-TeTparuapon30X uHOINH-2-KapOOHUIT )-N-
METWIMUIEPUANH-2-KapOOKCaMuz;
(8)-2-((S)-5-xnop-8-((5-(nudpropmernn)-1-metun-1H-1,2,3-rpuazon-4-mn)merokcu)-1-((2-
OKCOMHUPPONUAMH- | -un)metwn)-1,2,3,4-TeTparuapon30X HHOJIHH-2-KapOoHM )-N-
METUJIITHPPOTUAHH- | -kapOoKcaMuy;
1-(((S)-5-x70p-2-((S)-1-(2,2-mupropanernn)nunepuann-2-kapoounin)-8-((S-(audpropmermn)- 1 -
metui-1H-1,2,3-rpuazon-4-un)merokcn)-1,2,3,4-TeTparuApoON30XHHOJIUH- 1 -

WJT)METWI) TUPPOTHIUH-2-0H;
(8)-6-((5)-5-xnop-8-((5-(nudpropmernn)-1-merun-1H-1,2,3-rpuazon-4-un)merokcn)-1-((2-
OKCOMHUPPONUAMH- | -um)metwn)-1,2,3,4-TeTparuipon30X UHOIHH-2-KapOoHM )-N-MeTHI-5-
azacrupo[2.4|renraH-5-kapOOKCaAMUT;
(1R,25)-2-((R)-5-xn0p-8-((5-(nudropmermn)-1-metun-1H-1,2,3-rpuazon-4-nn)merokcu)- 1 -((6-
OKco-5-azacriupo[2.4]rentan-S-un)metnn)-1,2,3,4-TeTparuipon30X tHOIHH-2-KapOormu)-N, 1 -
IMMETHILHKJIIOreKCcaH- 1 -kapOokcamu,
(1S,2R)-2-((S)-1-((1,3-AOKCOU30MHIONUH-2- 1T )MeTH )-8-(4-0KcO-4-(TIupponuanH-1-
win)0yTokcu)-1,2,3,4-reTparuapon30X UHOIHUH-2-KapOOHM ) IUKJIOTeKCaH- | -kapOoKcamMu I,
S-mxnonpornui-N-(2-(((S)-1-((1,3-anokconzonnnonus-2-un)mermn)-2-((1R,25)-2-
(MeTrnkapbaMonn)MKIIOrekcas- 1 -kapoonmn)-1,2,3 4-rerparunpon30X MHOJIHH-8-

WJT)OKCH )3THJT)U30KCa30J1-3-KapOOKCAMUL;
N-(2-(((S)-1-((1,3-muoxconsonnnoann-2-mn)meri)-2-((1R,2S5)-2-
(MeTunkapbaMom)uuKIoreKcan- 1 -kapOoHmn)-1,2,3,4-TeTparuipoOu30X UHOJIUH-8-

WJT)OKCH )3TH )-4, 5-TUMETHUITH30KCa30J1-3 -KapOOKCaAMUT;
(1S,2R)-2-((S)-8-(((S)-1-auermnmupponuauH-3-mi)okcu)- 1-((1,3-1noKcon3onHI0MH-2-
wn)Metun)-1,2,3,4-reTparugpon30X HHOINH-2-KapOOHWIT )-N-Me THIILHKIOT eKCaH- 1 -
KapOoKcaMup,

N-(2-(((S)-2-((1R,25)-2-(uukaonponuikapOaMont) uKJIorekcas- 1 -kapoonmn)-1-((1,3-
IUOKCONU3OUHIOIHH-2-1)MeTw )- 1,2, 3, 4-TeTparuapon30X MHOJINH-8-HJT) OKCH )3 THII )-5-
METHIIN30KCa30J1-3-KapOOKCaMu,
N-(2-(((S)-1-((1,3-nuoxconsonnnonus-2-mwnmernn)-2-((1R,25)-2-(3-runpokcnazetnaun- 1 -
KapOOHWIT)LUKIIOreKcaH- 1 -kapOonmn)-1,2,3,4-reTparugpon30X THOJIUH- 8- 11 )OKCH )3THIT)-5-

METHJIN30KCa30J1-3-KapOoKcaMup,
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N-(2-(((S)-2-((1R,25)-2-(uuknoby TrnkapObaMoni ) uukiorekcan- 1 -kapoonmn)-1-((1,3-
OUOKCOU30UHIOINH-2-1)MeTw )- 1,2, 3, 4-TeTparugpon30X MHOJINH-8-1JT) OKCH )3 THII )-5-
METHIIN30KCa30J1-3-KapOoKcaMuz,
S-mxnonpornui-N-(2-(((S)-1-((1,3-aunokconzonnponus-2-un)merun)-2-((1R,25)-2-
(MeTrnkapbaMomnn)MKIIorekcan- 1 -kapoonmn)-1,2,3 ,4-rerparupon30X MHOIHH-8-

WJT)OKCH )3THJT)U30KCa30J1-3-KapOOKCaMUL;
N-(2-(((S)-1-((1,3-muoxconzonnnoaun-2-mn)meri)-2-((1R,2S5)-2-
(MeTunkapbamom)uuKIoreKcan- 1 -kapOonmn)-1,2,3,4-TeTparuipou30X uHOJIUH-8-

WT)OKCH )3TI)0eH30[ d |Jokcazon-2-kapOokcaMu,
N-(2-(((S)-1-((1,3-muoxkconsonnnonus-2-mnmerwi)-2-((1R,2S5)-2-
(MeTunkapbaMom)uuKIOreKcan- 1 -kapoonm)-1,2,3,4-TeTparuipou30X UHOJIUH-8-

WT)OKCH )3TI )0eH30[ d Ju3okca3on-3-kapOokcamur;
(1S,2R)-2-((S)-1-((1,3-aroKCON30MHIONUH-2- 1T )Me T )-8-(2-((S-MeTnnmn3okcazon)-4-
cyabhoHaMHuI0)3TOKCH)-1,2,3 ,4-TeTparuipOn30X UHOIHMH-2-KapOOHHIT)-N-Me THIILHUKIIOTeKCaH- | -
kapOoKcaMup,

(1S,2R)-2-((S)-1-((1,3-anokconzournonut-2-uia)meTin )-8-(((S)-1-(mupumuans-5-
KapOOHWIT)TUPPOTHANH-3-UT)OKCH)- 1,2, 3 4-TeTparuapon3oX uHOINH-2-KapOoHNT )-N-
METHJILHKIIOTeKCaH- | -kapOoKcamu;
(1S,2R)-2-((S)-1-((1,3-aroxconzonHnonuH-2-un)MeTn)-8-(((S)- 1 -HUKOTHHOMIIU PPOSTU AU H-3 -
un)okcu)-1,2,3,4-TeTparuApou3OXMHOIUH-2-KapOOH I )-N-Me TUJILHKIIOTeKCaH- | -kapOokcaMu;
(1S,2R)-2-((S)-1-((1,3-arokcouzounmonuH-2-mwn)metin )-8-(((S)-1-((S-meTrnuzokcazon-4-
WI)CYIb(OHII ) TUPPONUANH-3-1T)OKCH)- 1,2, 3, 4-TeTparuapoOn30X MHONIUH-2-KapOoHwm)-N-
METHJILUKJIOTEKCaH- | -kapOOKCaMu I,
(1S,2R)-2-((S)-1-((1,3-aroxconzonHonuH-2-mn)metn)-8-(((S)-1-(tnazon-5-
KapOOHWIT)TUPPOTHINH-3-UIT)OKCH)- 1,2, 3 4-TeTparuapon30X HHOJIHH-2-KapOoHMT )-N-
METHJILUKJIOTEKCaH- | -kapOOKCaMu I,
N-(2-(((S)-1-((1,3-muoxkconsonnnonus-2-mwnmerwi)-2-((1R,25)-2-
(MeTunkapbaMom)uuKIOreKcan- 1 -kapoonm)-1,2,3,4-TeTparuipou30X nHOJIUH-8-

WUT)OKCH )3THJT)THA30JT-2-KapOOKCaMu/I;

(1S,2R)-2-((S)-8-(((S)-1-(unknonponankapOOHII )TUPPONUANH-3-1n)oken)-1-((1,3-
OUOKCOU3OMHAOINH-2-1)MeTwN )- 1,2, 3, 4-TeTparuApon30X UHOJINH-2-KapOoHMT )-N-
METHJILUKIIOTEKCaH- | -kapOOKcaMu T,
(1S,2R)-2-((S)-1-((1,3-nnokconzounnonut-2-uia)meTin )-8-(((S)-1-(5-merunuzokcazon-3-
KapOOHWIT)TUPPOIUINH-3-UT)OKCH)- 1,2, 3 4-TeTparuapon3oX uHOINH-2-KapOoHNT )-N-

METHJILUKIIOTeKCaH- | -kapOokcamu;
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(1S,2R)-2-((S)-1-((1,3-AMOKCOU30UHIONUH-2- 1T )METHII )-8-(OKCca307-S-unmerokcn)- 1,2, 3,4-
TETPAruAPON30XUHOJIUH-2-KapOoHWT)-N-Me TUIIIHKIOTeKcaH- 1 -kapOokcaMu;
(1S,2R)-2-((S)-1-((1,3-nrokcon3onHnonuH-2-ui)metin)-8-(((S)-1-(2-meruntuazon-5-
KapOOHWIT)TUPPOTUANH-3-UT)OKCH)- 1,2, 3 4-TeTparuapon3oX uHOINH-2-KapOoHNT )-N-
METUJILIMKJIOTeKCaH- | -kapOoKkcamMu;

(1S,2R)-2-((S)-8-(((S)-1-(2,4- numeTrnTHA30-5-KapOOHUI ) TUPPOTU AU H-3 -1 )okcH )-1-((1,3-
TUOKCOU30MHIOIUH-2-1)MeTw )- 1,2, 3, 4-TeTparuApon30X UHOJIMH-2-KapOoHMT )-N-
METHIILUKJIOTEKCaH- | -kapOOKCcaMu I,
(1S,2R)-2-((S)-1-((1,3-auokcouzounnonuH-2-mwi)meTin)-8-(((S)-1-(2-meTuntuazon-4-
KapOOHWJT) TUPPOTHINH-3-UIT)OKCH)- 1,2, 3 4-TeTparuapon30X UHOIHH-2-KapOoHMT )-N-
METHILUKIIOTEKCaH- | -kapOOKCaMu T,
(R)-4-((S)-1-((1,3-guokcomsonnnonun-2-mn)mernn)-8-(((S)- 1 -(tnazon-5-

KapOOHWIT) TUPPOTHINH-3 -1 )OKCH)-3,4-nuruaponzoxunonud-2( 1 H)-mn)-N, 3-numetnn-4-
OKCOOyTaHaAMU,

(1S,2R)-N-meTun-2-((S)-1-((2-okcomupponuans- 1 -um)mernn)-8-(((S)-1-(tnazon-5-
KapOOHWJT)TUPPOTHINH-3-UIT)OKCH)- 1,2, 3 ,4-TeTparuapon30X HHOJIMH-2-KapOOHNIT ) IUKIIOT€KCaH-
1-kapOokcamu;

(1S,2R)-2-((S)-1-((1,3-AMOKCOU30MH IO H-2-1JT)METH )-8-(TTupa3uH-2-uiMeTokcn )-1,2,3 4-
TeTPAruAPON30XUHOJIUH-2-KapOoHWT)-N-MeTUIIIHKIOTeKcaH- 1 -kapOokcaMu;
(S)-2-((S)-1-((1,3-nuokconsonngonuH-2-mn)merun)-8-(((S)-1-(tuazon-5-
KapOOHMIT)TUPPONUANH-3-1T)OKCH)- 1,2, 3, 4-TeTparuapon30X nHOIUH-2-KkapOoHwm)-N-
METWINUNEPUANH- 1 -kapOokcaMus;
(1S,2R)-2-((S)-1-((1,3-aroxconzonHnonuH-2-mn)metn)-8-(((S)-1-(tnazon-5-

KapOOHWJT) TUPPOTHINH-3-UIT)OKCH)- 1,2, 3 ,4-TeTparuapon30X HHOIHH-2-KapOoHMT )-N-
MPOMUILUKIIOTeKCaH- 1 -kapOoKcamMu;
(1S,2R)-2-((S)-1-((1,3-arokconzonHnonuH-2-mn)metn)-8-(((S)-1-(tnazon-5-

KapOOHWJT) MUPPOTHINH-3 -1 )OKCH)- 1,2, 3 ,4-TeTparuapon30X HHOIHMH-2-KapOoHMT )-N-(2-
METOKCHU3THII) [IUKJIOTeKCaH- | -kapOokcaMu;
(1S,2R)-N-(2,2-mgudropatuin)-2-((S)-1-((1,3-nuokconsonnnonus-2-mwi)merun)-8-(((S)-1-
(THazom-5-kapOOHWT ) MTUPPOTUANH-3 -1 )OKCH )- 1,2, 3, 4-TeTparu1pon3OX HHOIHH-2-
KapOOHWIT)IUKJIOTeKCaH- | -kapOokcaMu;
(1S,2R)-2-((S)-1-((1,3-arokconzonHnonuH-2-un)metn)-8-(((S)-1-(tnazon-5-
KapOOHWIT)TUPPONUANH-3-1J1)OKCH)- 1,2, 3, 4-TeTparuipon30XuHOINH-2-kapOoHm)-N-(2,2,2-

TpUTOPITHII ) HUKIIOTeKCaH- | -kapOoKcamu;
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(1S,2R)-N-(mmanomernin)-2-((S)-1-((1,3-anokconzonnnonun-2-uia)merun )-8-(((S)-1-(tuazon-5-
KapOOHWIT)TUPPOIUINH-3-UIT)OKCH)- 1,2, 3 ,4-TeTparuapon30X HHOJIHMH-2-KapOOHNIT ) IUKJIOT€KCaH-
1-kapOokcamu;
(1S,2R)-N-(2,2-mu¢rop-3-rugpoxcunponui)-2-((S)-1-((1,3-An0KCOn30MHI0NNH-2- 1T )METHI )-8-
(((S)-1-(Trazon-5-kapOOHIT ) TUPPOTUANH-3-1IT)OKCH )-1,2,3,4-TeTparuApOU30X MHOJUH-2-
KapOOHMT)IUKJIOreKCaH- | -kapOoKkcaMu;
(1S,2R)-2-((S)-1-((1,3-aroxcouzonnmonuH-2-mn)metn)-8-(((S)-1-(tnazon-5-

KapOOHWJI) TUPPOTHINH-3 -1 )OKCH)- 1,2, 3 ,4-TeTparuapon30X HOIHMH-2-KapOoHuT )-N-(2-
TUAPOKCUI THIT)LIUKJIOTE€KCaH- | -kapOoKcaMu;
1-((S)-1-((S)-1-((1,3-nroxconzonHnonuH-2-un)meTin)-8-(((S)-1-(tnazon-5-

KapOOHWJI) TUPPOTHINH-3 -1 )OKCH)-3,4-auruaponzoxunonus-2( 1 H)-wmn)- 1 -okconpomnas-2-un)-
3-MeTHIMOYEBHHA,

(1S,2R)-2-((S)-8-(((S)-1-aueTunmuppoauauH-3 -1 )oKcH )-S-xnop-1-((1,3-AnoKcOn30uHA0NINH-2-
un)metun)-1,2,3,4-reTparugpon30X HHONMNH-2-KapOOHWIT )-N-Me THIILHKIIOTeKCaH- 1 -
kapOoKcaMup,

5-((S)-1-((1,3-mnoxconzonrnonun-2-uwi)mern )-8-(((S)-1-(Tuazon-5-xapOoHWIT) MUP pOTUANH-3 -
WI)OKCH )-3,4-nuruapon3oxuHoianH-2(1H)-nim)-N-meTun-5-okconeHraHaMu
4-((S)-1-((1,3-nuokcomsonnnonus-2-mn)mernn)-8-(((S)- 1-(tnazon-S5-kapOoHUT)TUPPOTUINH-3 -
WI)OKCH )-3,4-nuruapon3oxuHonuH-2(1H)-um)-N-metun-4-okcobyTanamun;
(1S,2R)-2-((S)-1-((1,3-arokconzonnnonmun-2-un)metun)-8-(((S)-1-(tnazon-5-
KapOOHMIT)TUPPONUANH-3-1T)OKCH)- 1,2, 3, 4-TeTparuapon30X nHOIUH-2-KkapOoHwm)-N-
STHIILMKJIOTeKCaH- 1 -kapOoKkcamMu;
(1S,2R)-2-((S)-1-((1,3-aroxconzonHnonuH-2-mn)metn)-8-(((S)-1-(tnazon-5-

KapOOHWJT) TUPPOTHINH-3 -1 )OKCH)- 1,2, 3 ,4-TeTparuapon30X UHOIHH-2-KkapOoHu )-N-(3-
TUAPOKCHUITPOITHI )LIUKJIOTeKCaH- | -kapOoKkcaMu;
(1S,2R)-N-meTmn-2-((S)-1-(mpormmonamungometin)-8-(((S)-1-(Tnazon-5-xapOOHMIT) TUP POITUINH-
3-mn)okcn)-1,2,3,4-TeTparuapon30X HHOIHH-2-KapOOHUI ) [IUKJIOTeKcaH- 1 -kapOokcamMu,
(1S,2R)-2-((S)-1-((1,3-nnokconzounnonut-2-uwi)meTin )-8-((1-mernn- 1 H-nmupazon-4-
WI)METOKCH)-1,2,3 4-TeTparupon30X HHOJIHH-2-KapOOHM )-N-METHIILUKIIOTeKCaH- | -
kapOoKcaMup,

(1S,2R)-2-((S)-8-(((S)-1-auerunmuppoauauH-3-mi)okcu )-5-0pom-1-((1,3-1noKcon3onHI0TNH-2-
un)metun)-1,2,3,4-reTparugpon30X HHOINH-2-KapOOHWIT )-N-MeTHIILHKIIOr eKCaH- 1 -

kapOoKcamMup;
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metui-(S)-2-((S)-1-((1,3-nuoxconsonnnomus-2-mn)merun)-8-(((S)-1-(tnazon-5-
KapOOHWIT)TUPPOTUANH-3-UT)OKCH)- 1,2, 3 4-TeTparuapon30X HHOIHNH-2-KapOOHUI ) TUPPOTHIUH-
1-kapbokcwunar;

(1S,2R)-2-((S)-8-(6en3o[d Juzokcazon-3-unmerokcu)-5-xaop-1-((2-okconupponuaus-1-
wi)MeTin)- 1,2,3,4-TeTparuapon3oxX uHOMH-2-KapOOH I )-N-MeTHIILHMKIIOreKCaH- 1 -
KapOoKcaMup;

(18,2R)-2-((S)-8-(6enzo[d Juzokcazoi-3-uamerokcu)-5-xmaop-1-((2-okconupponuaus- 1 -
wi)metn)- 1,2, 3, 4-TeTparuapon30oX HHOIHH-2-KapOoHMT )-N-3THIILUKJIOTeKCaH- | -kapOOKcaMu;
(1S,2R)-2-((S)-5-6pom-8-((5-uzonpomnui-1,2,4-okcagnazon-3-mi)merokcu)- 1 -((2-
OKCOMHUPPONUAMH- | -um)meTwn)-1,2,3,4-TeTparuipon30X nHOIHH-2-KapOoHT )-N-
METHILUKIIOTEKCaH- | -kapOOKCaMu T,
(1S,2R)-2-((S)-5-6pom-8-((5-(mudropmermn)-1-metun-1H-1,2,3-tpuazon-4-nin)merokcu)-1-((1-
OKCOM3OUHAOIHH-2-un)MeTh)- 1,2,3,4-TeTparugpon30X UHOIUH-2-KapOOHMT )-N-
METHJILUKIIOTEKCaH- | -kapOOKCcCaMu T,
(1S,2R)-2-((S)-5-xn0p-8-((5-nzonponun-1,2,4-okcannaszon-3-ua)merokcn)- 1-((2-
OKCONHUPPONUANH- | -um)merwn)-1,2,3,4-TeTparuipon30X nHOIHH-2-KapOoHMT )-N-
METHJILUKIIOTEKCaH- | -kapOoKcaMu T,

(1S,2R)-2-((S)-5-xn0p-8-((5-(mupropmernn)- 1 -merun-1H-1,2 3-tpuazon-4-mn)meroxcu)-1-((2-
OKCONUPPONUAMH- | -um)mernn)-1,2,3,4-TeTparuipon30X nHOJINH-2-KkapOoHmT )-N-
METWJILUKJIOTeKCaH- 1 -kapOoKkcaMu;
(2R,3R)-4-((S)-5-xn0p-8-((5-uzonponmui-1,2,4-okcagna3on-3-mi)merokcu)-1-((2-
OKCOMHUPPONUAMH- | -un)metin)-3,4-quruapouzoxunonud-2( 1 H)-mn)-N, 2, 3-rpumernn-4-
OKCOOyTaHAMU,

(1S,2R)-2-((S)-5-xn0p- 1-((2-oxconupponauaus- 1 -un)metun)-8-(Mupuaus-3 -uiMeTokcn)-1,2,3,4-
TETPArUAPOU3OX UHOJUH-2-KapOOHWIT )-N-Me TUIIIHKIIOreKcaH- | -kapOokcaMu,
(1S,2R)-2-((S)-5-xn0p-1-((2-oxcomupponauauH- 1 -ui)mMeTin)-8-(mupruaa3uH-3 -UIMETOKCH)-
1,2,3,4-TeTparuapon30X HHOIHH-2-KapOOHUI )-N-METHIILUKIIOreKCaH- | -kapOoKcaMu;
(1S,2R)-2-((S)-5-xn0p-1-((2-oxconmupponuauH- 1 -um)meTn)-8-(mupasuH-2-uimMeTokcn)-1,2,3 4-
TETPArUAPON3OXUHOJUH-2-KapOOHWIT )-N-Me TUIIIHKIIOTeKcaH- | -kapOokcaMu,
(1S,2R)-2-((S)-5-xn0p- 1-((2-oxcomupponuauH- 1 -mi)meTn)-8-(Mupuans-2-uiMeTokcn)-1,2,3,4-
TETPAruAPON30XUHOJUH-2-KapOOHWIT )-N-Me TUIIIHKIIOTeKCaH- 1 -kapOokcaMu;
(1S,2R)-2-((S)-5-xmn0p-1-((2-oxcomupponuauH- 1 -um)MeTnn)-8-(MupUMUANH- 5 -UIMETOKCH )-

1,2,3,4-TeTparuapon30X HHOIHNH-2-KapOOHUIT )-N-METHIILUKIIOTeKCaH- | -kapOoKcaMu;
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2-((S)-5-xnop-8-((5-(mupropmernn)-1-merun-1H-1,2, 3-rpuazon-4-un)merokcn)-1-((2-
OKCONMHUPPONUANH- | -um)merwn)-1,2,3,4-TeTparuipon30X UHOINH-2-KapOoHMT )-N-
METUJILMKIIOTIEHTaH- | -kapOoKkcamMu;,
(1S,2R)-2-((S)-5-xnop-8-(2-(1-meTun-1H-1,2,3-tpuazon-4-un)3tokcu)-1-((2-okconuppoaunu-
1-un)merun)-1,2,3,4-TeTparuapon30X HHOJIHMH-2-KapOOHMIT )-N-Me THILHUKIIOTeKCaH- 1 -
KapOoKcaMup;

(1S,2R)-2-((S)-5-xn0p-8-((3-meTun-3H-umunazo[4,5-b [nupuann-6-mn)metokcn)- 1-((2-
OKCOMHUPPONUAMH- | -um)meTwn)-1,2,3,4-TeTparuipon30X nHOIHH-2-KapOoHT )-N-
METHIILHUKJIOTEKCaH- | -kapOOKcaMu I,

(1S,2R)-2-((S)-5-xn0p-8-((5-(mupropmermn)- 1 -merun-1H-1,2,3-tpuazon-4-mn)meroxcu)-1-((2-
OKCONMHUPPONUAHH- | -um)merwin)-1,2,3,4-TeTparuapon30X HHOIHUH-2-kapOoHu)-N, 1-
IMMETHILHKIIOreKCaH- | -kapOokcaMu,
(1S,2R)-2-((S)-5-xn0p-8-(m30kcazono| 5,4-b Jnupunun-3-unmerokcn)- 1 -((2-okconupponuans-1-
wn)Metun)-1,2,3,4-reTparugpon30X HHONNH-2-KapOOHWIT )-N-Me THIILHKIIOreKCaH- 1 -
kapOoKcaMup,

(1S,2R)-2-((S)-5-xn0p-8-((3-meTmnuzokcaszono[ 5,4-b mupuann-6-mn)metokcn)- 1 -((2-
OKCOMHUPPONUANH- | -um)merwn)-1,2,3,4-TeTparuipon30X nHOIHH-2-KapOoHMT )-N-
METHJILHKIIOTeKCaH- | -kapOoKcamu;

(1S,2R)-2-((S)-5-xnop-8-((1-merun-1H-6en3o[d][1,2,3 Jrpuazon-5-un)merokcn)-1-((2-
OKCONUppoNUAuH- 1 -um)mernn)-1,2,3,4-TeTparuipon30X nHOINH-2-KkapOoHmT)-N-
METUJILIMKJIOTeKCaH- | -kapOoKkcamMu;
(1S,2R)-2-((S)-8-([1,2,4]Tpuazono[4,3-a|mupuanH-3-UIMeTOKCH)-5-x10p-1-((2-
OKCOMHUPPONUAMH- | -um)meTwn)-1,2,3,4-TeTparuipon30X uHOIHH-2-KapOoHT )-N-
METHIILUKJIOTEKCaH- | -kapOOKCaMu I,
(1S,2R)-2-((S)-5-xnop-8-((1-meTun-1H-1,2,3-tpuazon-4-mn)mMetokcu)- 1 -((2-okconuppoauIuH-
I-unm)mernn)-1,2,3,4-TeTparuApON30X UHOMUH-2-KapOOH T )-N-Me TUITIUKIIOTeKCaH- 1 -
kapOoKcaMup,

(1S,2R)-2-((S)-5-xn0p-8-(mmuaazo[ 1,2-a|nmupuMuanH-2-uaMeTokcH)- 1 -((2-okconupponuaus- 1 -
un)Metun)-1,2,3,4-reTparugpon30X HHOINH-2-KapOOHWIT )-N-Me THIILHKIIOreKCaH- 1 -
kapOoKcaMup,

(1S,2R)-2-((S)-5-xn0p-8-((5-(mupropmernn)- 1 -merun-1H-1,2,3-tpuazon-4-mn)meroxcn)-1-((1-
OKCOM3OUHAOIHH-2-un)MeTnn)- 1,2,3,4-TeTparugpon30X UHOIUH-2-KapOOHUT )-N-

METHJILUKIIOTEKCaH- | -kapOoKcaMu;
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(1S,2R)-2-((S)-8-([1,2,4]Tpuazono[4,3-a|nupuans-3-uimMeTokcn)-S-xmop-1-((1-
OKCOM30UHAOIMH-2-un)MeTnin)- 1,2,3,4-reTparujpon30X UHOIUH-2-KapOOHUT )-N-
METHJILUKIIOTeKCaH- | -kapOoKcamu;

(1S,2R)-2-((S)-8-(6en3o[d Juzokcazon-3-unmerokcu)-5-xaop-1-((2-okconupponuaus-1-
un)metun)-1,2,3,4-reTparugpon30X HHONMMUH-2-KapOoum)-N-(2,2-audrop-3-
T'UAPOKCHUIIPOIIIII ) IMKJIOTeKCaH- | -kapOokcamu,

(S)-2-((S)-5-xnop-8-((5-(audpropmermn)- 1 -metun- 1H-1,2,3-tpuazon-4-mn)merokcu)- 1-((2-
OKCOMHUPPONUAMH- | -um)meTwn)-1,2,3,4-TeTparuipon30X nHOIHH-2-KapOoHT )-N-
METUJIHIIEPUANH- | -kapOoKcamu,

(1S,2R)-2-((S)-5-xn0p-8-((3-meTmn-3H-umunazo[4,5-b [mupuaus-S-nn)metokcn)- 1-((2-
OKCONUPPOIUAMH- | -um)merwn)-1,2,3,4-TeTparuipon30X UHOIHH-2-KapOoHT )-N-
METHIILUKJIOTEKCaH- | -kapOOKCaMu T,
(1S,2R)-2-((S)-5-xnop-8-((1-merun-1H-uanazon-3-mn)merokcn)- 1 -((2-okconupponauaus- 1 -
wn)Metun)-1,2,3,4-reTparugpon30X HHONNH-2-KapOOHWIT )-N-Me THIILHKIIOreKCaH- 1 -
kapOoKcaMup;

3-((S)-5-xn0p-8-((5-(mupropmernn)-1-merun-1H-1,2, 3-rpuazon-4-un)merokcu)-1-((2-
OKCOMHUPPONUANH- | -um)merwn)-1,2,3,4-TeTparuipon30X nHOIHH-2-KapOoHMT )-N-
MeTuaTeTparuapodypan-2-kapOooKcaMus;

(1S,2R)-2-((S)-8-(6en3o[d Juzokcazon-3-nuamerokcn)-5-xaop-1-((2-okconupponuaus-1-
un)mMetun)-1,2,3,4-reTparugpon30X HHONNUH-2-KapOoHu)-N, 1 -nume TuinukIorekcan-1-
KapOokcaMup;

(1S,2R)-2-((S)-5-xn0p-8-((5-(mupropmernn)- 1 -merun-1H-1,2,3-tpuazon-4-mn)merokcu)-1-((2-
OKCOMHUPPONUAMH- | -un)merwn)-1,2,3,4-TeTparuapon30X HHOIHUH-2-kapOouui)-N, 1-
IMMETHILHKJIONEHTaH- | -kapOoKcaMup;

(1S,2R)-2-((S)-5-xnop-8-((4,5-mumernin-4H-1,2 4-rpuazon-3-un)merokcn )-1-((2-
OKCONHUPPONUAMH- | -um)metwn)-1,2,3,4-TeTparuipon30X UHOJIHH-2-KapOoHT )-N-
METHILUKIIOTEKCaH- | -kapOOKCaMu T,

(S)-3-((S)-5-xn0p-8-((5-(mupropmermn)- 1 -metrn-1H-1,2, 3-tpuazon-4-mn)meroxcu)-1-((2-
OKCOMHUPPONUANH- | -um)merwn)-1,2,3,4-TeTparuipon30X UHOINH-2-KapOoHT )-N-
MeTHIMOphorH-4-KapOOKCaMHU T,

(S)-2-((S)-5-xnop-8-((1-metun-1H-1,2, 3-Tpnazon-4-nn)merokcu)- 1 -((2-okconupponuans-1-
un)metun)-1,2,3,4-reTparugpon30X HHOINH-2-KapOOHNT )-N-MeTUITUPPOTHIUH- 1 -

kapOoKcamMup;
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(1S,2R)-2-((S)-5-xnop-8-((1,5-mumernin-1H-1,2 3-rpuazon-4-un)merokcn)-1-((2-
OKCONMUppONUAnH- 1 -um)mernn)-1,2,3,4-reTparuapon30X uHOINH-2-kapOoHum)-N, 1-
IMMETHIILHKIIOreKCcaH- 1 -kapOokcamu,
(1S,2R)-2-((S)-5-xnop-8-((1-meTun-5-(rpudropmerun)-1H-1,2,3-rpuazon-4-um)meroxkcu)-1-((2-
OKCOMUPPONUANH-1-um)mernn)-1,2,3,4-TeTparuipon30X HHOINH-2-KapOoHm)-N, 1 -
AUMETHIILHKJIOTeKCaH- | -kapOokcamMuz;

(S)-2-((S)-5-xnop-8-((1-metun-1H-1,2, 3-Tpuazon-4-un)merokcu)- 1 -((2-okconupponuaus-1 -
wn)metun)-1,2,3,4-reTparugpon30X HHONINH-2-KapOoHmT )-N-MeTHInunepuaut- 1 -kapookcamu;
(1S,2R)-2-((S)-5-xnop-8-((1-meTun-1H-1,2,3-tpuazon-4-mn)mMetokcu)- 1 -((2-okconuppoIuIuH-
I-unm)mernn)-1,2,3,4-TeTparuApoOn30X UHOMUH-2-KapOoHm)-N, 1 - TUMe TUITIUKIOTeKCaH- 1 -
kapOoKcaMup,

(1S,2R)-2-((S)-5-xn0p-8-((5-(mupropmernn)- 1 -merun-1H-1,2,3-tpuazon-4-mn)meroxcu)-1-((6-
OKco-5-a3acnupo[2.4]rentan-S-un)metnn)-1,2,3,4-reTparuipon30X tHOIHH-2-kapOormi)-N, 1-
IMMETHILHKJIONeHTaH- | -kapOokcaMu;
(1S,2R)-2-((1S)-5-xnop-8-((5-(nudropmermn)-1-merun-1H-1,2,3-rpuazon-4-un)merokcu)-1-((3-
METUJI-2-OKCOMUPPOIUANH- 1 -rm)mMeTiin)-1,2,3 ,4-TeTparuapon30XuHONNH-2-kapOooHmn)-N, 1-
IVMETHILHKJIONeHTaH- 1 -kapOokcaMu;
(1S,2R)-2-((1S)-5-xn0p-8-((5-(nudropmerun)-1-merun-1H-1,2,3-rpuazon-4-un)merokcu)-1-((3-
METUJI-2-OKCOMUPPONIUANH- 1 -nm)metin)-1,2,3,4-Terparugpon30XxuHONNH-2-kapOoonun)-N, 1 -
AMMETHUJILHKJIOTeKCaH- | -kapOoKkcamMup;
(1S,2R)-2-((S)-5-xn0p-8-((1-meTun-5-(tpudropmermn)-1H-1,2,3-tpuazon-4-mn)merokcu)- 1-((6-
Okco-5-azacnupo[2.4rentan-S-mn)metun)-1,2,3,4-TeTparu1pon30X uHOIHH-2-kapOorm )-N, 1-
IMMETHIILHKJIOTeKCaH- | -kapOokcamu,

(18,2R)-2-((S)-5-xn0p-8-((5-unknonponmi- 1 -merun- 1 H-1,2, 3-rpuazon-4-nia)metokcn )- 1-((2-
OKCONMHUPPONUAHH- | -mn)merwn)-1,2,3,4-TeTparuapon30X HHOIHUH-2-KkapOonu)-N, 1-
IMMETHILHKIIOreKCaH- | -kapOoKkcaMu,

(1S,2R)-2-((S)-5-xn0p-8-((5-(mupropmernn)- 1 -merun-1H-1,2,3-tpuazon-4-mn)meroxcn)-1-((6-
OKco-5-azacrupo[2.4rentan-S-mwn)metnn)-1,2,3,4-TeTparuipon30X UHOIHH-2-KapOoHM)- 1 -
METHIILUKJIOTEKCaH- | -kapOOKCaMu T,
(1S,2R)-2-((S)-5-xn0p-8-((1,5-mumernn-1H-1,2,3-rpuazon-4-un)merokcn)- 1-((6-okco-5-
azacnpo[2.4|renran-S-un)merin)-1,2,3,4-TeTparuipon3oxXuHoIuH-2-kapoonmn)-N, 1 -
IMMETHILHKJIIOTeKCaH- | -kapOokcamu,
(1S,2R)-2-((S)-5-xnop-8-((1-meTun-1H-1,2,3-tpuazon-4-un)merokcu)- 1 -((6-okco-5-
azaciinpo[2.4]rentas-S-un)merun)-1,2,3 4-TeTparuipon3oXuHoIuH-2-kapoonmn)-N, 1-

OUMETHJILUKJIOTeKCaH- 1 -kapOokcaMun,
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(1S,2R)-2-((S)-5-xn0p-8-((5S-uuknonponmi-1-merun- 1 H- 1,2, 3-rpuazon-4-nix)metokcn)-1-((6-
okco-5-azacniupo[2.4]rentan-S-mwn)metnn)-1,2,3,4-reTparuipon30xX tHOIHNH-2-kapOormui)-N, 1-
IMMETHIILHKIIOreKCcaH- 1 -kapOokcamu,
(1S,2R)-2-((S)-5-xmop-8-((1-merun-1H-1,2,3-tpuazon-4-mn)merokcu)-1-(((R)-4-metmn-2-
OKCONHUPPONUAHH- | -un)merwn)-1,2,3,4-TeTparuapon30X uHOIHUH-2-kapOouu)-N, 1-
AUMETHIILHKJIOTeKCaH- | -kapOokcamMuz;

(18,2R)-2-((S)-5-xn0p-8-((5-(meTokcumernn)- 1 -metun-1H-1,2,3-rpuazon-4-un)metokcu)- 1 -
(((R)-4-meTun-2-okconupponuauH- | -un)merwn)-1,2,3 ,4-reTparuapon30X HHOJIHH-2-KapOOHMIT )-
N, I-numeTunuukiorekcan- 1 -kapobokcamu;

(1S,2R)-2-((S)-5-xn0p-8-((5-(mupropmernn)- 1 -merun-1H-1,2,3-Tpuazon-4-mi)MeTokcn)-7-
¢Top-1-((6-okco-5-azacnupo[ 2.4 renran-S-mwn)merun)-1,2,3,4-reTparugpon30X HHOJIHH-2-
kapOoHm)-N, 1 -ITuMeTHIIIKIoreKcaH- 1 -kapOokcaMu;,
(1S,2R)-2-((S)-5-xn0p-8-((5-(mupropmernn)- 1 -merun-1H-1,2,3-tpuazon-4-mn)MeTokcn)-7-
¢Top-1-((6-okco-5-azacnupo[ 2.4 renran-5-wn)mernn)-1,2,3,4-reTparugpon30X THOIHH-2-
KapOOHWI)- | -MeTHITLHKIIOTEeKCaH- | -kapOOKCaMu T,
(1S,2R)-2-((S)-5-xn0p-8-((5-(mupropmernn)- 1 -merun-1H-1,2,3-tpnazon-4-mn)mMeTokcn)-7-
¢dTop-1-((3-okcomoppommuo)meTHN)-1,2,3,4-TeTparuipoOn30X NHOINH-2-KapOorm)-N, 1-
IMMETWIILHKJIIOreKCcaH- 1 -kapOokcamu,

(1S,2R)-2-((S)-5-xn0p-8-((5-(aupropmernn)- 1 -merun-1H-1,2,3-tpuazon-4-mn)merokcn)-7-
¢dTop-1-((2-okconmupponuaus-1-un)mernn)-1,2,3,4-reTparuipon30X MTHOIUH-2-KapOoHun)-N, 1-
AUMETHUJILHKJIOTeKCaH- | -kapOoKkcamMuz;
(18,2R)-2-((S)-5-xnop-7-pTop-8-((1-metun-1H-1,2,3-rpuazon-4-un)merokcn)- 1 -((6-okco-5-
azacrpo[2.4|renran-S-un)metn)-1,2,3,4-TeTparuipou3oXuHoIuH-2-kapooumn)-N, 1 -
IMMETHILHKJIOTeKCaH- | -kapOokcamu,
(18,2R)-2-((S)-5-xnop-7-pTop-1-((6-okco-5-azactupo[ 2.4 Jrenran-5S-un)metnin)-8-((4,5,6,7-
tetparuapo-[ 1,2,3|tpuazono[ 1,5-a]Jnupunun-3-un)metokcu)-1,2,3,4-reTparuApoOn30X UHOJNH-2 -
KapOOHWI)- | -MeTHILHKIIOTeKCaH- | -kapOOKCaMu T,
(1S,2R)-2-((S)-5-xnop-8-((1,5-mumernn-1H-1,2,3-rpuazon-4-un)merokcn )-7-prop-1-((6-okco-5-
azacriupo[2.4|renran-S-uwn)merun)-1,2,3,4-reTparuapon30X UHOIHH-2-KapOoHm)-1-
METHILHUKJIOTEKCaH- | -kapOOKCaMu T,
(1S,2R)-2-((S)-5-xn0p-8-((5S-unknonponmi-1-merun-1H-1,2, 3-rpuazon-4-mn)metokcn)-1-(((R)-
4-MeTHI-2-0KCOMUPPONUANH- 1 -mn)mMernin)-1,2,3,4-reTparugpon3oX nHOINH-2-KapOormi)-N, 1 -

TUMETHJIIUKJIOTeKCaH- | -kapOokcaMu;, min
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(1S,2R)-2-((S)-5-xn0p-8-((5-(mupropmernn)- 1 -merun-1H-1,2 3-tpuazon-4-mn)meroxcu)-1-((6-
okco-5-azacniupo[2.4]renran-S-mn)metnn)-1,2,3,4-TeTparuipon30X UHOIMH-2-KapOoHMIT )-N-
METHJILUKIIOTeKCaH- | -kapOoKcamu;

WM UX (papMareBTUYECKH PUEMIIEMYIO COJIb.

[00116] B ogHOM BapuaHTe ocyinecTBieHusi coenuHerne Gpopmyibl (1) BHIOpaHO M3 OAHOTO W3
CEeNYOIINUX COCTUHEHUM:
(18,2R)-2-((S)-5-6pom-8-((5-(nudpTopmernin)-1-merun-1H-1,2,3-rpuazon-4-un)merokcn)-1-((1-
OKCOM3OUHAOIHUH-2-un)MeThn)- 1,2,3,4-TeTparuapon30X UHOIUH-2-KapOOHMT )- V-
METHJILIUKJIOTEKCaH- | -kapOokcamMua,;

(18,2R)-2-((S)-5-xn0p-8-((5-(mudpropmeTin)- 1 -metmn-1H-1,2,3-rpuazon-4-min)merokcu)- 1 -((2-
OKCONMHUPPONUANH- | -nm)merwn)-1,2,3,4-TeTparuapon30X HHOIHH-2-KapOOHUI )-NV-
METHJILUKIIOTEeKCaH- | -kapOokcamMua,;
2-((S)-5-xnop-8-((5-(mudpropmernn)-1-merun-1H-1,2,3-rpuazon-4-un)merokcn)-1-((2-
OKCONMHUPPONUANH- | -um)merwn)-1,2,3,4-TeTparuipon30X UHOJIHH-2-KapOoHHT )-N-
METHIILHKJIOTIeHTaH- | -kapbokcaMua,

(1S,2R)-2-((S)-5-xnop-8-((3-meTmn-3H-umunazo[4,5-b mupuans-6-nn)metokcn)- 1-((2-
OKCOMHUPPONUANH- | -um)merwn)-1,2,3,4-TeTparuipon30X nHOIHH-2-KapOoHMT )-N-
METHJILHKJIOTeKCaH- | -kapOokcamua,;

(1S,2R)-2-((S)-5-xn0p-8-((5-(mupropmernn)- 1 -merun-1H-1,2 3-tpuazon-4-mn)meroxcu)-1-((2-
okconupponuauH- 1 -ummernn)-1,2,3,4-reTparuapon30X uHOIUH-2-kapOoHum)-N, 1-
AMMETHUJILMKJIOTeKcaH- | -kapOokcamuna;
(18,2R)-2-((S)-5-xn0p-8-((3-meTunuzokcazono[ 5,4-b JnupunuH-6-un)metokcu )- 1-((2-
OKCOMHUPPONUAMH- | -un)metwn)-1,2,3,4-TeTparuapon30X HHOIHH-2-KapOOHM )-N-
METHJILUKJIOTEKCaH- | -kapOokcamMua,;
(1S,2R)-2-((S)-8-([1,2,4]Tpuazono[4,3-a|nupuanH-3-UIMETOKCH)-S5-x10p-1-((2-
OKCONHUPPONUANH- | -um)metwn)-1,2,3,4-TeTparuipon30X uHOJIUH-2-KapOoHT )-N-
METHJILUKIIOTEKCaH- | -kapOokcamMua,;
(1S,2R)-2-((S)-5-xnop-8-((1-meTun-1H-1,2,3-tpuazon-4-un)mMetokcn)- 1 -((2-okconuppoauauH-
I-um)mernn)-1,2,3,4-TeTparuApON30X HOMUH-2-KapOOHWT)-N-Me TUIIIUKIIOTeKCaH- 1 -
kapOokcaMuaa;

(18,2R)-2-((S)-5-xn0p-8-((5-(mudropmeTmn)- 1 -merun-1H-1,2,3-rpuazon-4-un)merokcu)-1-((1-
OKCOM3OMHAOIHH-2-un)MeTnn)- 1,2,3,4-TeTparugpon30X UHOIUH-2-KapOOHUIT )- V-

METHJILUKJIOTeKCaH- | -kapOokcamua,;



58

(18,2R)-2-((5)-8-([ 1,2,4]rpuazono[4,3-a|nmupuanH-3-miImMeTokcH )-S-xmop-1-((1-
OKCOM3OUHAOINH-2-un)MeTnin)- 1,2,3,4-reTparujpon30X UHOIUH-2-KapOOHUIT )-N-
METIJILHKJIOTeKCaH- | -kapOokcamua,;
(8)-2-((5)-5-xnop-8-((5-(nudpropmernn)-1-metun-1H-1,2,3-rpuazon-4-un)meroxcu)-1-((2-
OKCOMUPpPONUANH- 1-um)mernn)-1,2,3,4-reTparuipon30X HHOIMH-2-KapOoHmIT )- V-
METWIUNEpUaAnH- 1 -kapOokcamua,

(18,2R)-2-((S)-8-(6enzo[d Juzokcazoi-3-uamerokcu)-5-xmaop-1-((2-okconupponuaus- 1 -
wn)Metn)-1,2,3,4-reTparugpon30X HHONIUH-2-KapOoHmT)-N, 1 -TuMe TUIIIHKJIOTeKcaH- 1 -
kapOokcaMuaa;

(1S,2R)-2-((S)-5-xn0p-8-((5-(mupropmermn)- 1 -merun-1H-1,2,3-tpuazon-4-mn)meroxcu)-1-((2-
OKCONMHUPPONUAHH- | -um)merwin)-1,2,3,4-TeTparuapon30X HHOIHUH-2-kapOoHu)-N, 1-
IVMETHIILUKJIONEHTaH- | -kapOokcaMua,;

(1S,2R)-2-((S)-5-xn0p-8-((4,5-mumernin-4H-1,2 4-rpuazon-3-un)merokcn)-1-((2-
OKCONMHUPPONUANH- | -um)merwn)-1,2,3,4-TeTparuipon30X UHOJIHH-2-KapOoHHT )-N-
METHJILHKIIOTEeKCaH- | -kapOokcamMua,;

(S)-2-((S)-5-xnop-8-((1-metun-1H-1,2 3-Tpnazon-4-un)merokcu)- 1 -((2-okconupponuans-1-
un)metun)-1,2,3,4-reTparugpon30X NHONINH-2-KapOOHNT )-N-MeTHITUPPOTHIUH- 1 -
kapOokcaMuaa;
(1S,2R)-2-((S)-5-xnop-8-((1,5-mumernn-1H-1,2,3-rpuaszon-4-un)merokcn)-1-((2-
okconupponuauH- 1 -ummernn)-1,2,3,4-reTparuapon30X uHOIUH-2-kapOoHum)-N, 1-
AMMETHUJILMKJIOTeKcaH- | -kapOokcamuna;
(1S,2R)-2-((S)-5-xnop-8-((1-meTun-5-(rpudropmermn)-1H-1,2,3-tpuazon-4-mn)meroxcu)-1-((2-
OKCOMHUPPONUAMH- | -un)merwn)-1,2,3,4-TeTparuapon30X HHOIHUH-2-kapOouui)-N, 1-
IMMETHIILUKJIOTeKCaH- | -kapOokcamMuaa;

(S)-2-((S)-5-xnop-8-((1-metun-1H-1,2, 3-Tpuazon-4-un)merokcu)- 1 -((2-okconupponuans-1 -
wn)Metn)-1,2,3,4-reTparugpon30X HHOIUH-2-KapOOHWT)-N-MeTHIITUNepUIuH- | -kapOokcaMua,;
(18,2R)-2-((S)-5-xn0p-8-((5-(mudpropmeTin)- 1 -metun-1H-1,2,3-rpuazon-4-mn)merokcu)- 1 -((6-
OKco-5-a3acrupo|2.4]rentan-S-mwn)metnn)-1,2,3,4-TeTparuipon30X UHOJIHH-2-kapOorm)-N, 1 -
IVMETHIILUKJIONEHTaH- 1 -kapOokcaMua,;
(1S,2R)-2-((S)-5-xnop-8-((1-meTun-5-(tpudropmermn)-1H-1,2,3-tpuazon-4-mn)merokcn)-1-((6-
OKco-5-azacniupo[2.4]rentan-S-mwn)metnn)-1,2,3,4-reTparuipon30X tHOIHH-2-kapOorm)-N, 1-
IMMETHILHKJIOTeKCaH- | -kapOokcamMuaa;

(1S,2R)-2-((S)-5-xnop-8-((S-unknonponmi-1-merun- 1 H- 1,2, 3-rpnazon-4-nix)metokcn)-1-((2-
OoKconmuppoNuaAnH- 1 -ummernn)-1,2,3,4-reTparuapon30X uHOINH-2-kapOoHum)-N, 1-

OUMETHIILUKJIOTeKCaH- 1 -kapbokcamMuza,
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(1S,2R)-2-((S)-5-xn0p-8-((5-(mupropmernn)- 1 -merun-1H-1,2 3-tpuazon-4-mn)meroxcu)-1-((6-
okco-5-azacniupol2.4rentan-S-mwn)metnn)-1,2,3,4-reTparuipon30X UHOIHH-2-KapOoHH)- 1 -
METIJILUKJIOTeKCaH- | -kapOokcamua,;

(1S,2R)-2-((S)-5-xmop-8-((1,5-mumerun-1H-1,2 3-rpuazon-4-un)merokcu)- 1 -((6-okco-5-
azacriupo|2.4|renras-5-unm)merni)-1,2,3,4-reTparuipon3oX HHOINH-2-KapOoHm)-N, 1 -
AMMETUJILMKIIOreKCcaH- | -kapOokcamuna;
(1S,2R)-2-((S)-5-xnop-8-((1-meTun-1H-1,2,3-tpuazon-4-un)merokcu)- 1 -((6-okco-5-
azacriupo[2.4|rentan-S-un)metin)-1,2,3,4-TeTparuipou3oXuHoIuH-2-kapooumn)-N, 1 -
IMMETHILHKJIOTeKCaH- | -kapOokcamMuaa;

(18,2R)-2-((S)-5-xn0p-8-((5-unknonponmi- 1 -merun- 1 H- 1,2, 3-rpuazon-4-nix)metokcn)- 1-((6-
okco-5-azacrupo[2.4|rentan-5-un)metin)- 1,2, 3 ,4-TeTparuapon30XHOIHH-2-kapOonm )-N, 1-
IMMETHIILUKJIOTeKCaH- | -kapOokcaMuaa;
(1S,2R)-2-((S)-5-xnop-8-((1-merun-1H-1,2,3-tpuazon-4-un)merokcu)- 1 -(((R)-4-metmn-2-
OKCONMHUPPONUANH- | -um)merwn)- 1,2,3,4-TeTparuapon30X HHOIHNH-2-KapOoHum)-N, 1-
IMMETHIILUKJIOTeKCaH- | -kapOokcaMuaa;

(1S,2R)-2-((S)-5-xnop-8-((5-(meTokcumernn)- 1 -metnn-1H-1,2,3-rpuazon-4-un)merokcn)-1-
(((R)-4-meTun-2-oxconupponuaus- | -mn)merwn)- 1,2,3 ,4-reTparuipon30X HHOJIHMH-2-KapOOHMIT )-
N, I-numerunuukiorekcan- 1 -kapookcammuna;

(1S,2R)-2-((S)-5-xn0p-8-((5-(aupropmernn)- 1 -merun-1H-1,2,3-tpuazon-4-mn)merokcn)-7-
¢dTop-1-((6-okco-5-azacnupo[2.4 renran-5-un)merun)-1,2,3,4-reTparugpon30X UHOJIUH-2-
kapOonm)-N, 1 -numernukIorekcan- 1 -kapookcamua,;
(1S,2R)-2-((S)-5-xn0p-8-((5-(nudropmernn)- 1 -merun- 1H-1,2,3-Tpuazon-4-mi)MeTokcu)-7-
¢dTop-1-((6-okco-5-azacnupo[ 2.4 renran-5-un)merun)-1,2,3,4-reTparuapon30X UHOJIHH-2-
KapOoHWT)-1-MeTHIMKIoreKcan- 1 -kapobokcamuna,
(1S,2R)-2-((S)-5-xn0p-8-((5-(mupropmernn)- 1 -merun-1H-1,2,3-tpuazon-4-mi)MeTokcn)-7-
¢dTop-1-((3-okcomopdonmuuo)meTI)-1,2,3,4-TeTparuipON30X NHOIHH-2-KapOorm)-N, 1-
IMMETHILHKJIOTeKCaH- | -kapOokcaMuaa;

(1S,2R)-2-((S)-5-xn0p-8-((5-(mupropmernn)- 1 -merun-1H-1,2,3-tpuazon-4-mn)MeTokcn)-7-
¢dTop-1-((2-okcomupponuans- 1 -mn)mernn)-1,2,3,4-reTparuapon30X HHOINH-2-KapOoHmn)-N, 1-
IMMETHIILHKJIOTeKCaH- | -kapOokcaMuaa;
(1S,2R)-2-((S)-5-xnop-7-ptop-8-((1-metun-1H-1,2,3-rpuazon-4-un)merokcn)- 1-((6-okco-5-
azaciinpo[2.4|renran-S-unm)mern)-1,2,3 4-TeTparuipon3oXuHoIuH-2-kapoonmn)-N, 1 -

OUMETHJILUKJIOTeKCaH- 1 -kapbokcamMuma,
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(1S,2R)-2-((S)-5-xnop-7-ptop-1-((6-okco-5-a3acrupo[ 2.4 Jrenrran-S-un)metnn)-8-((4,5,6,7-
tetparuapo-[ 1,2,3 |tpuasono[ 1,5-a]nupunun-3-min)merokcn)-1,2,3,4-reTparuApoOn30X UHOJINH-2-
kapOoHm)-1-MeTunmukiorekcan- 1 -kapobokcamuna,
(1S,2R)-2-((S)-5-xnop-8-((1,5-mumernn-1H-1,2,3-rpuaszon-4-un)merokcu)-7-prop-1-((6-okco-5-
asacriupo|2.4]renras-5-un)mernin)-1,2,3,4-reTparuipon30XHHOINH-2-KapOoHm)- 1 -
METUJILIMKJIOTeKCaH- | -kapOokcamua,
(18,2R)-2-((S)-5-xnop-8-((5S-unknonponui- 1 -merun- 1H-1,2, 3-rpuazon-4-un)metokcu)-1-(((R)-
4-MeTH-2-0KCOmuppoNuaAnH- 1 -mn)mernn)-1,2,3,4-reTparugpon3oX HHOIHH-2-KapOonmi)-N, 1 -
IMMETHILHKJIOTeKCaH- | -kapOokcamMuaa;
(1S,2R)-2-((S)-5-xn0p-8-((5-(mupropmermn)- 1 -merun-1H-1,2,3-tpuazon-4-mn)merokcu)-1-((6-
OKco-5-a3acnupo[2.4]rentan-S-mwn)metnn)-1,2,3,4-TeTparuipon30X UHOIHH-2-KapOoHMIT )-N-
METUJILMKJIOTeKCaH- | -kapOokcamMuia, miu
(1R,25)-2-((R)-5-xn0p-8-((5-(nudropmermn)-1-metun- 1 H-1,2,3-rpuazon-4-nia)merokcu)- 1 -((6-
OKco-5-azacrupo[2.4]rentan-S-mwn)metnn)-1,2,3,4-TeTparuipon30X tHOJIHH-2-kapOormu)-N, 1 -
IMMETHIILHKJIOreKCaH- | -kapOokcaMuaa;
WK UX (papMarieBTUIECKH TPUEMIIEMbIX COJIEH.
[00117] B omHOM BapuwaHTe OCYLIECTBJICHUS COEIMHEHHE MpPENCTaBJsieT COOOW COenMHEHUe
dopmysl (IC) unu popmyner (IF) 1 BbIOpaHO M3 OAHOTO U3 CIAEAYIOMUX COSAUHEHUI:
(1S,2R)-2-((S)-5-xn0p-8-((5-(mupropmernn)- 1 -merun-1H-1,2 3-tpuazon-4-mn)meroxcu)-1-((2-
okconupponuauH- 1 -ummernn)-1,2,3,4-reTparuapon30X uHOIUH-2-kapOoHum)-N, 1-
AMMETHUJILMKJIOTeKcaH- | -kapOokcamuna;
(18,2R)-2-((S)-8-(6en3o[d Juzokcazoi-3-uamerokcu)-5-xmaop-1-((2-okconupponuaus- 1 -
wn)Metun)-1,2,3,4-reTparugpon30X HHONIUH-2-KapOoHmT)-N, 1 -TuMe TUIIIHKJIoTeKcaH-1 -
kapOokcaMuaa;
(18,2R)-2-((S)-5-xn0p-8-((5-(mupropmernn)- 1 -merun-1H-1,2,3-tpuazon-4-mn)merokcu)-1-((2-
OKCONHUPPONUAMH- | -nn)merwn)-1,2,3,4-TeTparuapon30X HHOIHNH-2-KapOoHu)-N, 1-
IMMETHILUKJIONEHTaH- | -kapOokcaMua,;
(1S,2R)-2-((S)-5-x10p-8-((1,5-numernn-1H-1,2,3-rpuazon-4-uwn)merokcn)-1-((2-
OKCONMHUPPONUANH- | -um)merwn)-1,2,3,4-TeTparuapon30X HHOIHNH-2-KapOoHu)-N, 1-
IMMETHIILHKJIOTeKCaH- | -kapOokcaMuaa;
(1S,2R)-2-((S)-5-xnop-8-((1-meTun-5-(tpudropmermn)-1H-1,2,3-tpuazon-4-mn)meroxcn)-1-((2-
okconupponuans- 1 -ummernn)-1,2,3,4-reTparuapon30X HHOIUH-2-kapOoHum)-N, 1-

OUMETHJILUKJIOTeKCaH- 1 -kapbokcamMuma,
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(1S,2R)-2-((S)-5-x10p-8-((1-meTun-1H-1,2,3-rpuazon-4-mn)merokcn)- 1 -((2-okconupponuanH-
I-um)mernn)-1,2,3,4-TeTparuApon30XUHOMUH-2-KapOoHm)-N, 1 - TMMe TUITIUKIOTeKCaH- 1 -
kapOokcaMuaa;

(18,2R)-2-((S)-5-xn0p-8-((5-(aupropmernn)- 1 -merun-1H-1,2,3-tpuazon-4-mn)meroxcu)-1-((6-
Okco-5-azacnupo[2.4rentan-S-mn)metun)-1,2,3,4-TeTparuapon3oX uHOIHH-2-kapOorm )-N, 1-
AMMETHUJILMKIIONEeHTaH- | -kapOokcamMuaa,;
(1S,2R)-2-((1S)-5-xnop-8-((5-(mudropmerun)-1-metun-1H-1,2,3-rpuazon-4-un)merokcu)-1-((3-
METUJI-2-OKCOMUPPOTUANH- 1 -rm)metmin)-1,2,3,4-TeTparugpon30XuHONINH-2-KapOoHmn)-N, 1-
IMMETHILUKJIONEeHTaH- | -kapOokcaMua,;
(1S,2R)-2-((1S)-5-xnop-8-((5-(nudropmermn)-1-metun-1H-1,2,3-rpuazon-4-mn)merokcu)-1-((3-
METUJI-2-OKCOMUPPOTUANH- 1 -rm)MeTiin)-1,2,3,4-TeTparugpon30XHHOINH-2-KapOoHmn)-N, 1-
IMMETHIILUKJIOTeKCaH- | -kapOokcaMuaa;
(1S,2R)-2-((S)-5-xn0p-8-((1-meTun-5-(tpudropmermn)-1H-1,2,3-tpuazon-4-mn)meroxcn)-1-((6-
OKco-5-a3acnupo[2.4]rentan-S-mwn)metnn)-1,2,3,4-TeTparuipon30X UHOIHH-2-kapOorm)-N, 1-
IMMETHIILHKJIOreKCaH- | -kapOokcaMuaa;

(1S,2R)-2-((S)-5-xn0p-8-((5S-unknonponui-1-mernn- 1 H- 1,2, 3-rpuazon-4-nin)metokcn)-1-((2-
oKconmupponuanH- 1 -ummernn)-1,2,3,4-reTparuapon30X uHOINH-2-kapOoHum)-N, 1-
IMMETHILHUKJIOTeKCcaH- 1 -kapOokcamMuaa;

(1S,2R)-2-((S)-5-xn0p-8-((5-(mupropmernn)- 1 -merun-1H-1,2 3-tpuazon-4-un)meroxcu)-1-((6-
OKco-5-azacnupo[2.4|rentan-5-wn)metnn)-1,2,3,4-TeTparuApON30X MHOJIHMH-2-KapOOoHIT)- 1 -
METUJILIMKJIOTeKCaH- | -kapOokcamua,
(1S,2R)-2-((S)-5-xnop-8-((1,5-mumerni-1H-1,2,3-rpuazon-4-un)merokcu )- 1-((6-okco-5-
azacrpo[2.4|renran-S-un)metn)-1,2,3,4-TeTparuipou3oXuHoIuH-2-kapooumn)-N, 1 -
IMMETHIILUKJIOTeKCaH- | -kapOokcamMuaa;
(1S,2R)-2-((S)-5-xn0p-8-((1-meTun-1H-1,2,3-tpuazon-4-mn)merokcu)- 1 -((6-okco-5-
azacupo[2.4|renran-S-un)metn)-1,2,3,4-TeTparuipon3oXuHoIuH-2-kapoonmn)-N, 1 -
IMMETHILHKJIOTeKCaH- | -kapOokcaMuaa;

(1S,2R)-2-((S)-5-xn0p-8-((S-unknonponmi- 1 -mermn- 1 H- 1,2, 3-rpuazon-4-nix)metokcn)-1-((6-
OKco-5-azacnupo[2.4]rentan-S-mwn)metnn)-1,2,3,4-reTparuipon30X tHOIHH-2-kapOorm)-N, 1 -
IMMETHIILHKJIOTeKCaH- | -kapOokcaMuaa;
(1S,2R)-2-((S)-5-xnop-8-((1-meTun-1H-1,2,3-tpuazon-4-un)merokcn)- 1-(((R)-4-metumn-2-
OKCOnHUppoNuAnH- 1 -um)merwn)- 1,2,3,4-reTparuapon30X uHOIHUH-2-kapOoHum)-N, 1-

OUMETHJILUKJIOTeKCaH- 1 -kapbokcamMuma,
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(1S,2R)-2-((S)-5-xnop-8-((5-(meTokcumernn)- 1 -metnn-1H-1,2,3-rpuazon-4-um)merokcn)-1-
(((R)-4-meTun-2-oxconupponuaus- 1 -mn)mernn)- 1,2,3,4-TeTparuipon30X UHOJIHMH-2-KapOOHMIT )-
N, 1-numerunuukiorekcan- 1 -kapookcammuna;

(1S,2R)-2-((S)-5-xn0p-8-((5-(auropmernn)- 1 -merun-1H-1,2,3-tpuazon-4-mn)merokcu)-7-
¢rop-1-((6-okco-5-a3acnupo[2.4|rentan-5-un)mernn)-1,2,3,4-TeTparuApON30X HHOJIUH-2-
kapOoHm)-N, | -quMeTHInHKIorekcan- 1 -kapookcamua;
(1S,2R)-2-((S)-5-xnop-8-((5-(mudropmernn)- 1 -merun-1H-1,2,3-Tpuazon-4-mi)MeTokcu)-7-
¢dTop-1-((6-okco-5-azacnupo[2.4renran-5-un)mernn)-1,2,3,4-reTparuapon30X HHOJIHH-2-
kapOoHW)-1-MeTumkIorekcan- 1 -kapobokcamuna,
(1S,2R)-2-((S)-5-xn0p-8-((5-(mupropmernn)- 1 -merun-1H-1,2,3-tpuazon-4-mi)MeTokcn)-7-
¢dTop-1-((3-okcomopdonmuuo)meTI)-1,2,3,4-TeTparuipOn30X NHOIHH-2-KapOorm)-N, 1-
IMMETHIILUKJIOTeKCaH- | -kapOokcaMuaa;

(1S,2R)-2-((S)-5-xn0p-8-((5-(mupropmernn)- 1 -merun-1H-1,2,3-tpuazon-4-mn)MeTokcn)-7-
¢dTop-1-((2-okcomupponuans- 1 -mn)mernn)-1,2,3,4-reTparuapon30X HHOINH-2-KapOoHmn)-N, 1-
IMMETHIILHKJIOreKCaH- | -kapOokcaMuaa;
(1S,2R)-2-((S)-5-xnop-7-pTop-8-((1-metun-1H-1,2,3-rpuazon-4-un)merokcn)- 1-((6-okco-5-
azactinpo[2.4|renran-S-un)mern)-1,2,3 4-TeTparuipon3oXuHoIuH-2-kapoonmn)-N, 1 -
IMMETHILHUKJIOTeKCcaH- 1 -kapOokcamMuaa;
(1S,2R)-2-((S)-5-xnop-7-prop-1-((6-okco-5-azacrupo[ 2.4 Jrenran-5-un)metnin)-8-((4,5,6,7-
tetparunpo-[ 1,2,3]rpuazono[1,5-ajnupunun-3-niamerokcn)-1,2,3,4-TeTparuApoU30X UHOJIUH-2-
KapOoHM)-1-MeTuIMKIoreKcan- 1 -kapObokcamua,
(1S,2R)-2-((S)-5-xnop-8-((1,5-mumerni-1H-1,2,3-rpuazon-4-un)merokcu )-7-prop-1-((6-okco-5-
azaciupo[2.4|rentan-S-un)metn)-1,2,3,4-TeTparuipou3oX uHOIUH-2-KapOoH)- 1 -
METUJILIMKJIOTeKCaH- | -kapOokcamMuia; miu

(1S,2R)-2-((S)-5-xn0p-8-((5S-unknonponmi- 1 -merun-1H-1,2, 3-rpuazon-4-mn)metokcn)-1-(((R)-
4-MeTHI-2-0KCOMUPPONUANH- | -mn)Metnn)-1,2,3,4-TeTparugpon3oX HHOIHH-2-KapOormi)-N, 1 -
IMMETHILHKJIOTeKCaH- | -kapOokcaMuaa;

WK UX (papMareBTUIECKH TPUEMIIEMbIX COJICH.

[00118] Pa3nuunble GyHKIMOHANBHBIE TPYIIITBI U 3aMECTUTENIH, BXOASIINE B COCTAB COSTUHEHUI
N0 HACTOSIIEMY H300pETeHHIO, KaK NPaBHIIO, BBIOMPAIOT TakK, 4TOOBI MOJIEKYJISIpHAs Macca
coennHeHus He npespimana 1000. Yame monekyssipHast Macca COeIMHEHHUs! OyIeT COCTABIISTh
meHee 750, nanpumep, meHee 700 unu menee 650.

[00119] TMoaxonsimue WK MPEANOYTHTENIbHBIE TPU3HAKU JIFOOBIX COCIUHEHHH M0 HACTOSIIEMY

M300PETEHHUIO MOTYT TaKXe ObITh MOAXOISLIUMH MPU3HAKAMHU JIFOOOTO APYTOro acheKTa.
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[00120] ITogxonsmas (apmMaLeBTUUECKH MpUEMIIeMasl COJNb COENUHEHHs I10 HACTOSLIEMY
M300pETEHNIO TPEACTaBIsAeT COOON, HampUMep, KUCIOTHO-aJANTUBHYIO COJIb COEIUHEHUS I10
HACTOSALIEMY M300pPETEHHIO, KOTOpast SIBJIAETCS] B TOCTATOYHOH CTENEeHH OCHOBHOM, HampuMep,
KUCJIOTHO-3JJIUTUBHYIO COJIb, OOPa30BaHHYIO C IOMOIIbIO, HAIpPUMEpP, HEOPraHWYECKOH WU
OPTaHUYECKOW KHCJIOTBI, HANpUMepP, XJIOPUCTOBOIOPOIHOM, OpOMHCTOBONOPOIHOM, CEpPHOM,
dochopHoi, TpUPTOPYKCYCHOMN, MypaBbUHOM, JUMOHHON WJIM MajJeUHOBOH KUCIOTHL Kpome
TOro, mnoxaxoxsmas (apmManeBTHUYECKU TMpHeMieMas COJb COEAMHEHHUS M0 HACTOSLIEMY
U300pETEHHIO, KOTOpAst SIBJISIETCSI B TOCTATOYHOMN CTEMEHH KUCIOTHOM, MPeaCTaBIIsieT cOO0i CoMb
IIEJIOYHBIX METAJJIOB, HAIIPUMEP, HATPUEBYIO WM KaJIUEBYIO COJIb, COJIb LIENIOUHO-3€MEJbHbBIX
METAJIJIOB, HAIMpUMep, KaJbLHEeBYIO MM MarHueBylO COJIb, AMMOHHMIHYIO COJIb WJIM COJIb,
00pa30BaHHYIO C MOMOIIBI0 OPTraHMYECKOrO OCHOBAHHS, YTO O0eCneunBaeT (PU3UOJIOTHYECKH
NpUEMJIEMBbIi  KaTHOH, HAlpuMep, COJb, OOpPa3s0OBaHHYI C TIOMOIIBI) METHUJIAMHHA,
IMMETHIAMUHA, TPUMETHIIAMHHA, TUTIEPUANHA, MOP(OIHHA HITH TPUC-(2-THAPOKCHITHII)AMHHA.
[00121] CoenuHeHus1, KOTOPBIE XapaKTEPUIYIOTCSI OMHOMN U TOH jKe MOJIEKYJIIPpHOU (PopMyJIoii, HO
OTJIMYAIOTCS MO TMPUPOAE WIM IOCHEAOBATEbHOCTU CBsi3el MeXAy HX aToMaMu WU
pacrosoXeHeM MX aTOMOB B IPOCTPAHCTBE, Ha3blBalOTCsA "H3oMepamu’. H30Meprnl, KOTOpbIe
OTJINYAKOTCA T10 PACIIOJIOKEHUI0 UX aTOMOB B MPOCTPAHCTBE, HA3BIBAIOTCS "CTepeon3zoMepamu’.
Crepeonsomephl, KOTOPBIE HE SIBIISIOTCS 3€PKAJbHBIMU OTOOPaKEHUSIMH IPYT APYTa, HA3BIBAKOTCS
"nuactepeomepaMu”, a CTEPEOU30OMEPDI, KOTOPBIE SBJIIOTCS HECOBMAAIOIIMMHU IIPU HAJOKEHUU
3epKajJbHBIMH OTOOpaKeHUSIMU APYT Apyra, Ha3bIBalOTCs "sHaHTHOMepamu". Ecnu coenuHeHue
UMeeT aCHMMETPUYHBIA IIEHTP, HAIMpPUMEpP, CBS3aHHBIM C YEeTBHIPbMsSI PA3HbIMH TPYyIIaMH,
BO3MOKHA Tlapa HSHAHTHOMEPOB. DHAHTHOMEDP MOXKHO XapaKTepu3oBaTh MO aOCOJOTHOM
KOH(UIypalMu ero acHMMETPUYHOIO LIEHTpAa M ONUCBHIBATH COIJIACHO mpaBmwiaM R- u
S-nocnenosarenbrocTu Kana u [Ipenora uimn ¢ moMoInbo crnocoda, Mpu KOTOPOM IO BPAIIEHHUEO
MOJIEKYJIAMHU TIJIOCKOCTH TIOJIIPU30BAHHOTO CBETA M30MEpPbl 0003HAYAIOT KaK MPABOBPAILAOLITHE
wiu jeBoBpamaromue (T. e. (+)- win (-)-u30Mepbl COOTBETCTBEHHO). XHPaJTbHOE COESTUHEHHE
MOXET CYIIECTBOBATH JIHOO B BUJE OTACJIBHOIO SHAHTHOMEPA, JINOO B BU/IE CMECH SHAHTHOMEPOB.
Cwmech, comepkaiasi paBHbIE 1OJIH SHAHTHOMEPOB, HA3bIBAETCS "PALIEMUUECKON CMECHIO" .

[00122] Kak mpaBmiio, COEAMHEHHs IO HACTOSIIEMY HW300peTEeHHIO OOJaNaloT OJHHUM HITU
HECKOJIBKUMH aCHMMETPHUYECKUMH IIEHTPAMH, CJIEIOBATENBbHO, TAKWE COCAMHEHUS] MOTYT OBbIThH
nojy4eHsl B Bune otnenbHbX (R)- mmm (S)-crepeonzomepor unm B Bune ux cmeceid. Ecnu He
yKa3aHO WHOE, OMMCAHNE WJIN YIIOMUHAHUE KOHKPETHOTO COEIMHEHNSI B HACTOSIIIEM ONMCAHUU U
dopmyne u300peTeHHs MOApPa3yMeBaeT BKIIOUYEHHE KaK OTHENbHBIX JHAHTHOMEPOB,
IMaCTEPEOU3OMEPOB, TaK U HMX CMecel, pauemMuueckux wid HHbIX. CrocoObl ompeneneHus

CTEPEOXHUMUU U Pa3lIeICHHs CTEPEON30MEPOB XOPOIIO U3BECTHBI B JAHHON 00JIACTH TEXHHUKH (CM.
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obcyxknenne B rnase 4 "Advanced Organic Chemistry", 4-e usmanue J. March, John Wiley and
Sons, New York, 2001), Hanpumep, HMyTeM CHHTE€3a M3 ONTUYECKH AKTHUBHBIX HMCXOIHBIX
MaTepHaJIOB WM MyTeM pa3jaelieHus: panemuueckoil Gopmel.  HekoTopsle W3 coenuHEHUH MO
HACTOSALIEMY U300PETEHHIO MOTYT UMETh LIEHTPBI reoMeTpudeckoit msomepuu (E- u Z-nzomepsr).
Cnenyer moHMMaTh, YTO HAcTOsllee HM300pEeTEHHE OXBATHIBAET BCE ONTUYECKHE H30MEpBI,
AMACTEPEOU30MEPBI U TE€OMETPUUYECKHE H30MEPBI, a TAKIKE UX CMECH, 00JIaIar0Iie aKTUBHOCTBIO
B OTHOLICHWH akTHBauuu Nrf2.

[00123] Hacrosiinee wu300peTeHHEe TakkKe OXBAThIBAET COENUHEHUS IO  HACTOSIIIEMY
M300pETEHHIO, OTPEICNICHHbIC B TAHHOM JTOKYMEHTE, KOTOPbIE COAEPIKAT OJHO WJIM HECKOJBKO
M30TOMHBIX 3amernenuii. Hanpumep, H Moxer 6biTh B mo6oii n3oTonHoit popme, Bkmodas H,
’H (D) u *H (T); C mosxkeT 6bITh B r060ii n3otonHoii popme, Brkmouas *C, *C u *C; u O mosxer
ObITh B M0OOI M30TONHOMN GopMme, BKrodas °0 u *O u T. m.

[00124] Tak:xe crieqyeT MOHUMATh, YTO OMPEIETICHHBIE COSUHEHHS 110 HACTOSIIEMY N300PETEHHIO
MOTYT CyIIECTBOBATh B COJIbBATUPOBAHHOM, a TAKXKE B HECOJIbBATUPOBAHHON (hOpMax, TAKHX Kak,
HarpuMmep, ruapatupoBaHHble (Gopmbl.  CreayeT MOHMMATh, YTO HACTOALIEE H300peTEeHUe
OXBATHIBAET BCE TAaKHE COJIbBATHPOBAHHBbIE (OPMBI, KOTOpble OOJANAIOT AaKTHBHOCTBIO B
OTHOLIEHUU akTHBaLuu Nrf2.

[00125] Cnenyer Takke MOHUMATh, YTO ONPENEJIEHHbIE COENMHEHHUS 110 HACTOSALIEMY
M300pETEHHIO MOTYT NPOSIBJIATH MOJIUMOP(U3M, U 4TO HACTOSALIEe H300pETEeHNE OXBATHIBAET BCE
Takue (GOpMbl, KOTOpBIE 00JIaJaI0T AKTUBHOCTBIO B OTHOLIEHUH akTHBAaLuK Nrf2.

[00126] CoenuneHus Mo HACTOSALIEMY M300PETEHUIO MOTYT CYIIECTBOBATH B BHUAE LIEJIOTO psina
Pa3HBIX Tay TOMEPHBIX (OPM, M CCUIKH Ha COSIMHEHUsSI IO HACTOSIIEMY N300PETeHHUIO BKITIOYAIOT
Bce Takue Gopmbl. Bo m3bexaHue HEOIMHO3HAYHOCTH TOJIKOBAHHSI, €CJIU COECAMHEHHE MOMKET
CyLIECTBOBATb B OTHOM M3 HECKOJIBKUX Tay TOMEPHBIX (DOPM, U MPH 3TOM KOHKPETHO OMUCAHA HITH
NOKa3aHa TOJBKO OJIHA, BCE OCTaJIbHbIE (POPMBI BCE PABHO OXBATHIBAIOTCS COCAMHEHUSIMH 10
HacTosimeMy u3oOpereHuro. [IpuMepsl TayTOMEpHBIX (OPM BKIFOUAIOT KETO-, CHOJIbHBIE- U

eHOJNATHBIE (OPMBI, Kak, HampuMmep, B CICAYIOIIMX TAayTOMEPHBIX IMapax. KeTo/e€HOM

2

(MPOMJUTIOCTPUPOBAHO ~ HIDKE),  WUMHH/€HAMHUH,  aMHUI/UMHUHOCIHPT,  aMUJAHH/aMUJUH,

HUTPO30/0OKCHM, THOKETOH/€HTHOJ U HUTPO/aLIUHUTPO.

o oW o
—C—C = C=C = c=c’
[N e Ay H o ™

KCTO cHOI CHOIAT

[00127] CoenuHenust 1O HACTOSIIEMY HM300peTeHHIo, coaep:kamue (yHKUIUOHAIBHYIO

aMMHOTPYIIy, MOTYT Takxe oOpa3oBbiBaTh N-okcuapl. (CcbUlka B JaHHOM JOKYMEHTE Ha
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coenuHeHue Gpopmysl I, koTopoe compepkuT GyHKIMOHAIBHYI0 aMUHOTPYIITY, TAKXKE BKIIOUAET
N-okcun. Ecnu coenuHeHue Comep KUT HECKOIbKO (PyHKIIMOHATbHBIX aMHHOTPYTII, TO OJUH HJIN
HECKOJIBKO aTOMOB a30Ta MOTYT ObITh OKHCIEHBI ¢ oOpasoBaHueM N-okcuna. KoHkpeTHbIMU
npuMepaMu N-OKCHUZIOB SIBJISIFOTCSL INV-OKCHABI TPETHMYHOTO aMHMHA WJIM aToMa as30Ta U3
a30TCOZEPIKAIIETO TeTepolMKia.  N-OKCUIbl MOryT ObITh OOpa3oBaHbl IyTeM 00paboTku
COOTBETCTBYIOIIETO aMHHA OKHCIHUTEIbHBIM CPEICTBOM, TAKUM KaK IMEPOKCHI BOAOPOAA WU
NepKUCIoTa (HAmpuMep, MepOKCHUKapOOHOBAsi KUCJOTa), cM., Hampumep, Advanced Organic
Chemistry, non asropctBoM Jerry March, 4-e m3nanue, Wiley Interscience, crpanunsl. bonee
KOHKPETHO, N-OKCHIIbI MOKHO TIOJIyYUTh MOcpeacTBom npouenypbl ot L. W. Deady (Syn. Comm.

1977, 7, 509-514), mnpu KOTOpOH aMHUHOCOCAMHEHHE BBOISAT B pPEAKUUI C M-

>
xjopniepokcuden3oitnoi kucioroir (MCPBA), HanpuMep, B FHEPTHOM PaCcTBOPHUTENIE, TAKOM Kak
IUXJIOPMETAaH.

[00128] CoenuHeHus: MO HACTOSIIIEMY H300PETEHHIO MOKHO BBOAWTH B (hOpME MPOJIEKapCTBa,
KOTOPOE PACLIETUISIETCS] B OPraHU3Me YeJIOBEeKa WM JKUBOTHOTO C BBICBOOOIKICHHEM COETHMHEHHSI
no HacrosimeMy u3o0pereHnto. [IponexapcTBO MOKHO MPUMEHSTD [Tl H3MEHEHUs (PU3NIECKUX
CBOWCTB W/WiH (PapMaKOKHHETUYECKUX CBOWCTB COEOUHEHHUS IO HACTOSINEMY H300PETEHHIO.
IIponexkapcTBO MOXeT OBITH OOpPa30BaHO, €CJIM COEOUHEHHWE IO HACTOSILIEMY H300pPETEHHIO
COIEPIKUT TMOAXOASINYIO TPYIMITY WJIM 3aMECTUTENb, K KOTOPHIM MOXET OBITh NMPHCOEIUHEHA
rpyImna, MoguUIMpPYIOLIas CBOICTBA.

[00129] CooTBeTcTBEHHO, HacTOsIIEee U300pETEHHE BKIIKOYAET TaKue coequHeHus: Gopmyusl I,
ONpeeIeHHbIE B JAaHHOM JOKYMEHTE paHee, €CId HUX MOXHO IOJy4aTh IOCPEACTBOM
OpPraHUYEeCKOrO CHHTE3a M €CIU OHU CTAHOBATCA NOCTYIHBIMU B OpraHU3ME 4YeJIOBEKa WU
JKUBOTHOTO TyTEM pacCIIETIEHUs] MpOoJieKapcTBa Ha UX OCHOBE. (COOTBETCTBEHHO, HACTOSIIEE
u300peTeHne BKIIOYAeT Takue coeauHeHus (Gopmynbl [, KOTOpbIE MOJIYyYaOT C MOMOLIBIO
CHOCOOOB OPraHMYECKOro CHHTE3a, a TaKKe TaKue COEIMHEHHs, KOTOpble 00pa3yrTcs B
OpraHU3Me YeJIOBEeKa WM JKUBOTHOTO 34 CUET META0OJNUECKUX TPEBPALIEHHUHN MPENIeCTBEHHIKA
COeMHEHUs, T.e. coenuHeHue ¢Gopmynbl I MokeT OBITP COETUHEHHEM, IOy 4YaeMbIM
CHHTETHYECKUM ITyTEeM, HITH COEIUHEHHUEM, TTOJTy4aeMbIM METAOOINIECKIM Iy TEM.

[00130] TMogxonsimee (apMaleBTHYECKH MPUEMIIEMOE MPOJEKAPCTBO HA OCHOBE COCOUHEHUS
dbopmynbl 1 siBsieTcss TakuM, KOTOpOe, HCXons u3 OOOCHOBAHHOW MENMIIMHCKOW OIIEHKH,
paccMaTpuBaeTcss Kak MOAXOJSINee IJIsi BBENEHUs B OPTaHU3M HEJOBEKa MM JKUBOTHOrO 0Oe3
NPOSIBJIEHUSI HEXKENATEIbHOH (PapMaKoJIOrHMuecKol aKTUBHOCTH U 0€3 Ype3MePHOI TOKCHYHOCTH.
[00131] Pa3znmuunble Qopmbl mpojekapcTBa OBUIM ONHMCAHBI, HANPUMEP, B  CIEAYIOLINX
JOKYMEHTaXx.

a) Methods in Enzymology, Tom 42, ctp. 309-396, mon penmakumeit K. Widder, ef al.
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(Academic Press, 1985);

b) Design of Pro-drugs, mon penakuueti H. Bundgaard, (Elsevier, 1985);

c) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and
H. Bundgaard, Chapter 5 “Design and Application of Pro-drugs”, by H. Bundgaard p. 113-191
(1991);

d) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992);

e) H. Bundgaard, ef al., Journal of Pharmaceutical Sciences, 77, 285 (1988);

f) N. Kakeya, et al., Chem. Pharm. Bull., 32, 692 (1984);

g) T. Higuchi and V. Stella, “Pro-Drugs as Novel Delivery Systems”, A.C.S. Symposium
Series, Tom 14; u

h) E. Roche (editor), “Bioreversible Carriers in Drug Design”, Pergamon Press, 1987.
[00132] Oddexrsl in vivo coenuaenust popmyibl | 4aCTUYHO MOTYT MPOSIBIISATHCS 33 CUET
OHOTO HWJIM HECKOJBKHX MeTaOOJIMTOB, KOTOpbIE OOpa3yIOTCSl B OpPraHU3ME YeJOBEKa MWIIH
JKHBOTHOTO TOCJie BBeIEeHUs1 coenuHeHust ¢opmydsl [ Kak onpeneneHo B JaHHOM JDOKYyMEHTE
panee, >(dexTel invivo coenuHeHHs ¢GopMmyabsl | MOryT Takke NPOSBIATBCS 3a CUET
MeTabOIMUYECKUX MPEBPALICHUH NPEAIIECTBEHHUKA COeNMHEHMS (TIPOJIEKapCTBA).

[00133] Taxke cienyer MOHMMATh, YTO coequHeHUs (Gopmynbl I Takke MOryT OBITH
KOBAJIEHTHO CBSI3aHBI (B JIIOOOM MOIXOMALIEM IOJIOKEHUN) ¢ APYTUMH IPYIIAMH, TAKUMH Kak,
Harpumep, comobunmsupyoomue ¢parmentsl  (Hanpumep, PEG-monumepsr), ¢parmeHTsi,
o0ecreynBaroLe BO3MOKHOCTb UX NPUKPETUIEHNs K TBEPOH MOIOKKE (TakHhe Kak, Harpumep,
OuotuHCOnEepKALIME (PPArMEHThI), M JIUTAHIBI Ul LIEJIEHANPABICHHOTO BO3AEHCTBYS (TaKHe KakK
aHTUTENA WIN (PParMEeHThI AaHTHTEN).

Cunres

[00134] Cnenyer moHUMATh, YTO BCE MPEIJIOKEHHBIE YCIOBHS PEAKIMii B OMUCAHUK CIIOCOOOB
CHHTE3a, OMHMCAHHBIX HI)KE, M B YIIOMHHAEMBIX CIIOCO0AX CHHTE3a, KOTOPBIE MPUMEHSIOTCS IS
NOJTy4EeHHUS] UCXOAHBIX MAaTEPUAJIOB, B TOM YHCJIE BIOOP PaCTBOPUTENS], CPEIbl IS IPOBEIEHHS
peaKkLUuy, TEMIIEePaTy Pbl PEAKIHNHU, MPOAOIKUTEIbHOCTH HKCIIEPUMEHTA U MTPOLIEY pbl 00pabOTKH,
MOTYT OBbITh BBIOPAHBI CHIELIMAJMCTOM B TAHHOW O0JIACTH TEXHUKH.

[00135] Crnenuanucty B 06JaCTH OPraHMYECKOTO CHHTE3a Oy IeT MOHSITHO, 4TO ()Y HKITUOHATbHBIE
IPYIIIBL, MPUCYTCTBYIOIINE B PA3JIMYHBIX YUACTKAaX MOJEKYJbI, JOJDKHBI OBITh COBMECTHMBI C
NPUMEHSIEMbIMH PEAr€HTaAMH U YCIOBUSIMH PEAKLIHH.

[00136] HeoOxonnmbie MCXONHBIE MaTepUabl MOKHO MOJYYUTb C IMOMOIIBI CTAaHAAPTHBIX
npouenyp opraHudeckor xumun. llonydeHne Takux UCXOAHBIX MAaTEPUAJIOB OIMHUCAHO B paMKax
CIEAYIOIINX WUIFOCTPATUBHBIX BAPUAHTOB CIOCO0a U B MpeAesax MpujaraeMbix mpuMepos. B

Ka4€CTBE AJIbTCPHATUBbLI HeO6XO)II/IMbIe HUCXOOHBIEC MaT€pUuajibl MOXHO MOJYYUTb MOCPEACTBOM
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NpOoLEeNy P, aHAJIOTUYHBIX IPOUJUTIOCTPUPOBAHHBIM IIPOLIEAY PaM, KOTOPbIE€ HAXOATCS B IpeAenax
KBATM(UKALIUY CPETHETO CIIELHAINCTA B O0JNACTH OPraHUYECKONH XUMHHL.

[00137] Cnenyer moHUMATh, YTO B XOAE CUHTE3a COCOUHEHHH MO HACTOSIIEMY U300PETEHUIO C
MOMOIIBIO CIOCOOOB, OINHCAHHBIX HIDKE, WM B XOJAE CHUHTE3a OINpPENEeIeHHBIX HCXOIHBIX
MaTepuaioB MOKET OBbITh HEOOXOOUMO 3aIMUTUTh ONpEAeIeHHbIE TPYIIbl 3aMECTUTENeH IS
NPENOTBPALICHUS] HEeXKEJIaTeIbHBIX peakiuid ¢ ux ydactueM. Crenmanucty B 00JacTH XUMUU
OyeT MOHSITHO, KOT/a TaKasi 3allUTa SIBJISIETCS HEOOXOAUMOM, M KAKUM 00pa30M TaKHe 3alUTHbIE
TPYIIIbl MOXKHO BBOAUTD, & MO3)KE YIAJSATh.

[00138] Mudopmanmro o0 mpuMepax 3alIUTHBIX TPYyII CM. B OJHOM W3 MHOXECTBAa OOIIMX
PYKOBOJZCTB IO JaHHOU TeMe, Hanpumep, "Protecting groups in Organic Synthesis (3-eu3sn.), John
Wiley & Sons, NY (1999)", T. Greene & P. Wuts. 3ammuTHbIe I'PyNIbl MOXHO YIQJIATh C
NOMOIIBI0 JTFOOOT0 TMOAXOIAMIEro Crnocoda, OMHMCAHHOTO B JIUTEPAType WM HM3BECTHOTO
CTHELMANUCTY B OOJIACTH XUMHH KaK MOIXOMSIIUI IS yIAJICeHUsS YKa3aHHON 3aIUTHON TPy TIIIbI,
IpU 5TOM Takue CIOCOOBI BBIOMPAIOT TaK, YTOOBI YIAJEHHE 3aIUTHON TPYNIbI OKa3bIBAJIO
MUHHUMAJIbHOE BJIMSHUE Ha IPYIIIbI, HAXOASIIUECs B APYTUX MECTaX MOJIEKYJIbL.

[00139] Takum oOpa3om, eciu peareHTbl COAEPKAT, HANPHMEP, TaKWe TIPYIIIbI, KaK aMHHO-,
KapOOKCH- WJIM TUAPOKCUTPYTIIBI, TO MOXKET ObITh HEOOXOAUMO 3AIMUTUTH TPYIIY B HEKOTOPBIX
peaxLusxX, yIIOMUHAEMBIX B JAHHOM JJOKYMEHTE.

[00140] B xavecTBe mnpuMepa, MNOAXOASINEH 3alUMTHOW TIPyNION Ui aMUHO- WU
AJKUJIAMUHOTPY MBI SIBJISIETCS, HAIIPUMEP, alliiIbHAs IPyIa, HAIIpUMep, aJKaHOWIbHAS IPyIa,
Takas Kak aleTWIbHAs, AJKOKCUKapOOHWIIbHAs TIpyINa, HapuMmep, MEeTOKCUKapOOHMIIbHAS,
STOKCUKApOOHWIbHAS WM mpem-0yTOKCUKapOOHWIbHAS TPyIIa, apUIMETOKCHKapOOHMIIbHAS
rpyImna, Hanpumep, OeH3MIOKCHKapOOHWIIbHAS, HITH apOUJIbHAS TPYTITA, Hanpumep, OH30MIIbHAsL.
VYCIoBUs CHATHS 3aLIUTHI JJIST YIOMSIHYTBIX BbIIIE 3aLIMTHBIX TPYMIT O€3yCIOBHO MEHSIIOTCS B
3aBHCHUMOCTH OT BbIOOpa 3amUTHOH rpymmbl. TakuM o0pazoM, Hampumep, alWIbHYI TPYIIY,
TaKy0 KaK aJIKAHOWIbHAS, WK AJIKOKCUKAPOOHWIIBHYIO TPYTIIY, HJTH aPOWJIBHYO TPYIIITY MOXHO
yAAISATh IOCPENCTBOM, HAIIPUMeEp, THAPOIN3a C TOMOLIBIO MOAXOASIIEr0 OCHOBAHMUS, TAKOTO KaK
TUIPOKCH] LIEJOYHOrO MeTajla, HampuMmep, T'MAPOKCHI JUTHs WM HaTpus. B kadectse
aJIbTEPHATHBBI ALWJIBHYIO TPYIITy, TAKYyI0 Kak mpem-OyTOKCHUKApOOHWIIbHAS TPYIMIa, MOXKHO
yAaNsATh, HANpUMep, TMOCPEACTBOM OOpabOTKM TOAXOASINEeH KHCJIOTOW, TaKOH Kak
XJIOPUCTOBONOPOAHAsI, cepHasi, win (ochopHas kuciaora, Ui TPUPTOPYKCyCHAsT KUCIIOTa, a
APWIMETOKCHKApOOHMIIBHYIO TPYIITY, TAaKyl0 Kak OCH3MIOKCUKApOOHWJIbHASI TPYIIA, MOXKHO
yAaJIsATh, HAIPUMEp, OCPEACTBOM THAPUPOBAHMs HaJA KaTaJIu3aTOPOM, TAKUM Kak Majulaguil Ha
yrjie, W TocpencTBoM obpaborku kucioroi Jletouca, Hanmpumep, BF3 OEt:. Tlogxopsimei

aJbTEPHATUBHOW 3alIUTHOM TIPYNIOW IJsl NEePBUYHON aMUHOIPYIIBI SIBJSIETCS, HAIpUMED,
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¢dTanownbHas TPyMNa, KOTOPYK) MOXKHO YAAIUTh MOCPEACTBOM OOpPaOOTKH aJKHJIAMUHOM,
HaTpuMep, TUMETIIIAMUHOTPOITUIIAMIUHOM, WJIH THIPA3UHOM.

[00141] Crenmaniucty B DaHHOW OOJNACTH TEXHUKU OYIET TMOHSITHO, YTO COEIUHEHHUsS I10
HACTOSIIIIEMY W300pETEHHI0 MOXKHO TOJy4daThb M3BECTHBIM OOpPa3oM, Pa3IMYHBIMU CIIOCOOAMH.
Coenunenusi popmysibl I MOKHO TOJy4aTh € MOMOIIBIO TPUBEACHHBIX HIDKE CHOCOOOB, C
MIOMOLIBIO CITOCOOOB, MPHUBEIEHHBIX B pa3iesie SKCIEPUMEHTOB, WIH C MOMOIIBI aHAJIOTHYHBIX
cnocoboB. OmnucaHHble MYyTH WUTIOCTPUPYIOT JIUIIb HEKOTOPbIE U3 CIIOCOOOB, KOTOPbIE MOKHO
NPUMEHSTD IJIsl CHHTE3a COenMHEeHui (HopMyIibl I, U CrenuanucTy B JaHHON OOJACTU TEXHUKH
OyZeT MOHSATHO, YTO MOPSAOK CTaauil peaklUyd He OrPAHUYEH ONMUCAHHBIMU CTamusMu. Takxke
ClielyeT MOHMMATbh, YTO OmpeneiieHHe Hykieoduna u synekrpodusia He OrpaHUYEHO TEM, YTO
OMUCAHO B JIAHHOM JIOKYMEHTE, U B HEKOTOPBIX CIIy4asiX MOKET MOTPeOOBATHCS MOMEHSITh
omnpeneneHus: MecraMu. Pa3Hble MOOXOIbI K CTPATerHd XUMHUYECKOrO CHHTE3a OIUCAHBI B
"Organic Synthesis: The Disconnection Approach", 2-e u3ganue, S. Warren u P. Wyatt (2008).
[00142] Terparunpounsoxunonun (THIQ)-octoB, B kotopom R* mpencraenser coboit Gpom,

MOXeT OBITh CKOHCTPYUPOBAH B COOTBETCTBHH C ITyTE€M, YKa3aHHBIM Ha cxeme 1.
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Cxema 1: a) SOCIz, EtOAc; b) 2-(3-metokcudenun)atan-1-amun, EtsN, DCM; ¢) NBS, DMF; d)
P20s, MeCN; e) numep xnopuna oensonpyrenusi(Il), (15,25)-(+)-N-n-to3un-1,2-mudp e Huns TuieH-
nuamuH, EtsN, HCO2H, MeCN; f) HCI, THF; g) BBr3, DCM; h) Boc20, DCM.

[00143] Bapuantel B monoxkenud R} MoryT GbIThb yCHEIIHO MONydYeHBI M3 COEJMHEHUH MO
HACTOSIIIEMY M300PETEHHI0 UM MX TIPOMEKYTOYHBIX COEIMHEHHH, B koTopbix R® mpencrasnser
coboii Opom, 3a CueT XUMHYECKUX PEaKIUil, XOpOIIO U3BECTHBIX B TAHHOW OOJIACTH TEXHUKH, KaK
NPOMJUTIOCTPUPOBAHO Ha cxemax 2 u 3. CoeqrHeHus M0 HACTOALIEMy M300PETEHHUIO0, B KOTOPBIX
R® npencrapnser co6oii H uu Cl, MOryT ObITh MONydYEHbI U3 TPOMEKYTOYHBIX COEIMHEHHUH, B

kotopbix R? npencrassier coboii Br, B COOTBETCTBUM €O CMOCOOOM, YKa3aHHBIM Ha CXeME 2.
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Cxema 2: a) Ha, 10% Pd/C, THF, EtOH; b) BBr3, DCM; ¢) Boc2O, DCM; d) NCS, DMF.

[00144] Kax mokaszaHo Ha cxeMe 3, IpeBpallieHue 3amecTutens R’, mpencrapnsomero coboit
OpoMm, B MOOXOSAIIHI OOpOHAT WK OOPOHOBYIO KUCIOTY OOECIIEYHBAET BO3MOXKHOCTD TOJTy YEHHS
¢rop- u Tpudrop-nponsBoaHbIX. bBpoM MokeT ObITH NpEBpallleH B AIKWIBHYIO TPYIIITy
IIOCPEZICTBOM PEAKLMH C MNOAXOISIIUM aJKMJIOOPOHATOM C TPUMEHEHHEM ITOIXOSIIEero
MaJUIaIneBOr0 KaTaiu3aTopa;, HarpruMep, KOr/a ajJKiI MPeACcTaBiseT COO0H METUJI, TIOXOASIINI
OopoHaT npexacTasiseT codoit 2,4,6-tpumeriin-1,3,5,2,4,6-TpuokcaTpuOOPUHAH, a MOIXOISIIHIA
najiaauMeBbiii Katanuszatop npexcrasiser coboit Pd(dppf)Cla. Coenunenus, B koTopbix R’
npeacTaBisieT COOOH HMaHO, MOTYT OBITh IMOJIyY€Hbl M3 OpOM-TIPOM3BOAHBIX MOCPEICTBOM
00paboTKM LUAHMUPYIOIUM cpencTBoM, TakuM kKak Zn(CN)2, ¢ mpuUMeHeHHeM MaJIagueBOro

KaTann3aTopa, Takoro kak Pd(PPhs)a.
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Cxema 3: a) punukiorekcwi-[2-(2,4,6-tpunsonpomnwidennn)denmn]pochan, X-phos Pd,
runobopHas kuciaota; b) CF3S03Ag, SelectFluor®; ¢) 6uc(munakonaro)aubop, Pd(dppf)Clz; d)
tpumerokcu(tpudpropmerun)oopanun kaiaust, Cu(OAc); e) Pd(dppf)Cly, ankunbopan; f)
Zn(CN)z, Pd(PPhs3)a.
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[00145] CoenuneHus mo HacTosIleMy U300peTeHuro, B koTopeix -NR*R’ mpencrasiser coboit
WHJIOJIMHOH, MOTYT OBITh TMOJIy4€Hbl MOCPEACTBOM BOCCTAHOBJICHHS COOTBETCTBYIOIIETO
¢dTanmumuga MOCIeNOBATENbHO C MOMOIIBIO OOPOrHApHIA HATPHUs, a 3aTeM TPUITUICHUIIAHA B

COOTBETCTBHUHU CO CXEMOI 4.

o) 0

! ~ )
1 o) 1 OH
R, o j< ZR\o )Ol\ J< Rig N
2 b 2
R N0 a R N" O R NH
R3 R® R3

Cxema 4: a) NaBHs, MeOH; b) TFA, Et3SiH.

[00146] CoenuHenus mo HacTOAIEMy M300pETEHHIO, B KOTOphIX rpymna -NR*R’ mpencrasiser
co0OH MUPPOIMANHOH, MOTYT OBITh MOJNYYEHBI U3 MPOMEKYTOUHBIX COESAHMHEHHUH, B KOTOPBIX -
NR'R® mpencrasnser coboil GTamMMHAHYIO TPYMIy, MOCPEACTBOM yAAneHUs (GTalviMuIHOMN
Ipynnbl C MOMOIIBK T'MAPA3UHA, C MOCIEAYIOIUM MPEBPALIEHUEM IOJyYEHHOTO NEPBUYHOIO
aMUHA B MUPPOJUANHOH 34 CYET PEAKLUH C COOTBETCTBYIOLIUM JIAKTOHOM WM CJIOKHBIM O -

l"aJ'IOFeHB(I)I/IpOM WJIM B UHAOJIMHOH B COOTBETCTBUU C MMYTAMH, YKA3aHHBIMU HAa CXEME 5.
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Cxema 5: a) NoH4, EtOH; b) meTun-4-6pomdyrtanoar, EtsN, PhMe.

[00147] CoenuHeHns Mo HaCTOAIIEMy H300peTeHHIO, B KOTOPhIX R’ mpexncraBmsteT coboit
3aMeCTUTENIb-TAJIOT'€H, MOTYT OBITh TOJYYEHBI U3 MPOMEKYTOYHBIX COSIMHEHHUN WJIH MPUMEPOB
M0 HACTOSIIEMY HM300pETEeHHIo, B KOTOpbIX R? mpencrapisier coboil BOMOPO., MOCPENCTBOM
00pabOTKN MOIXOASIIMM TaJOTeHUPYIOMUM CPENCTBOM, TaKUM Kak N-XJIOPCYKIUHUMHI, KaK

IOKa3aHO Ha cxeMe 6.

R3

Cxema 6: a) NCS, DCM/DMF.
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O0omui crocod A

[00148] B TunmuHON mnpouenype cuHTe3a (TamuMuA, €CIM OH MNPUMEHSETCS B KauecTBe
3aLIUTHON TPYNIbI, YAAJSIOT ¢ MPUMEHEHHEM TUIIMYHBIX PEareHToB (Hampumep, TUapasuHa) u
aMUH BBOIST B PEAKLHIO C COOTBETCTBYIOIIMMH peareHTaMH, 4ToObl BHEIPUTh TpelOyemoe
samemenne NR'RS. Tperbs cramusi mpenycMaTpuBaeT BHenpeHue Tpebyemoro sdupa
NOCPECTBOM  OOIIENPUHSTBHIX  CHOCOOOB, TAaKUX Kak  aJKIJIMPOBAHHE C  TOMOLIBIO
AJIKMJITAJIOT€HU/1a WM aKTHBHPOBAHHOTO CIHUPTA (HampuMep, Me3ujarta, TpudiaTa) Wid peaxius
Muny HOOy ¢ mpuMeHeHHneM Takux peareHTos, kak DBAD unu DEAD, u nopxozmsimero pocduna.
ZamuTHY 0 Boc-rpynmy 3aTeM yoaisitoT, Kak MpaBuiIo, mocpeacTsoM odopadoTku ¢ momomnsro HCI.
I'pymna L'X'(R)L*X*(CO2R)R!® moxer ObITb BBeleHa M3 COOTBETCTBYIOIIMM 00OpPa3oM
3aMEIIEHHOT0 U 3aIIUIIEHHOTO MPOU3BOIHOTO OUC-KHCIIOTHL, B HICAIBHOM Clydae, TIe OIHA
KUCJIOTHAS TPyTINa aKTHBHUPOBAHA JUIS PEAKLIMU C aMUHOTPYTIION TETParuApOn30XHHOJINHOBOTO
(THIQ) ocToBa, a apyrast KUCJIOTHAsI TPYIIIA 3aIUIIEHa COOTBETCTBYIOIINM 00pa3oM, Harpumep,
KaK CJIO’KHBIA OCH3MJIOBBIM WJIM AUMETOKCHOSH3MIIOBBIN 3(Up, WM 32 CUET PACKPBITHS KOJbLA
MNOAXOAIIEr0 MUKJINYECKOrO aHTMAPUA, FITH 3 CUET PEakLH C XJIOpaHruapuaoM. TunndHble

pe€ar€HTbl aMUAHOTO COYCTaHUS, TAKUC KaK HATU, NPUMEHSAKOT AJIs1 aKTUBAIIUU KHUCJIOTBI.
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[00149] Ha mpeanocnenHed CTaauu 3alUTHYIO TPYNONY YAAISIOT MOCPEACTBOM MOAXOISLIEH
METOIUKHU, TAKOW KaK THAPOJIH3, TUAPOTEHONN3, BO3AEHCTBHE CHUIIBHBIX KUCIIOT, Takux kak HCl
wiu TFA, wmn kucnotsl JIbrouca, Takoii kak BBr3, ¢ monydenunem kapOoHOBOH kucioTel. Ha
(¢buHANBHON CTamuu KapOOHOBYKO KHCJIOTY TMPEBPAINAIOT B IMEPBUYHBINA, BTOPUYHBIA WJIH
TPETUYHBINA aMHUJI C UCTIOJIB30BAHUEM PEAKLIUN COUETAHUSI aMUIOB U BEIECTB, XOPOLIO U3BECTHBIX

B naHHOU obnactu, Takux kak HATU u 1,1'-kapOormnaunmunazon (CDI).
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Oomui cnocod B

[00150] B nomosHUTENBHON THMMYHON NpOLEAype MOPSIOK CTamuil MOXKET ObITh U3MEHEH IO
cpaBHeHHIO ¢ obmmM criocodom A. TpebOyemslii 3¢up BHEIPSIIOT Ha MEPBOH CTaAWH, MPHIEM
CHOBAa IOCPENCTBOM OOIIETNPUHSTHIX CIIOCOOOB, ONMUCAHHBIX B NPUBEACHHOM BBIIIE OOIIEM
ciocobe A. PTanuMUAHYIO 3aLIUTHYIO TPYIIY YAAJISIOT HA BTOPOW CTAAMU U aMHUH BBOJST B
PEaKIMI0 C COOTBETCTBYIOIMMH PEareHTaMu i BHeApeHus TpeOyemoro 3amemenusi NRR’.
3atem s3amuTHy0 Boc-rpymmy ymanstor u rpynmy L'X'R7)L*X*(CO2R)R' moxno 3arem
BBOJUTH Ha MATOM craguu. PUHANbHAS CTAAMs NPENyCMATPUBAET YIAJICHUE 3alUTHON IPYIIIIbI
KapOOHOBOM KHCJIOTHI, KaK OMHCAHO B MPUBEAEHHBIX BBILIE OOLINX CIIOCO0aX.

[00151] CunTe3bl mpuMepoB COENMHEHUIT KapOOHOBBIX KHCJIOT ONUCAHBI B OXHOBPEMEHHO
Haxopsuiencs: Ha paccMmotpenn 3asBke PCT/GB2019/053012 (W(02020/084300).

Oomui crnocod C
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B nononuuTenbHol TunuuHoi npoueaype rpymmna L'X(R)L’N(R)R' mosxer GbITh BBENEHA U3
COOTBETCTBYIOIIMM OOPa30M 3aMEMIEHHOrO U 3alIUIIEHHOTO MPOU3BOIHOTO MOHO-KHUCIOTHI, B

UACAIbHOM Clly4ae, I[e KHUCJIOTHAasl Ipylna akTUBUPOBaHA MU PEakLMU C aMUHOIPYIIOH
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tetparuaponsoxuHosuHoBoro (THIQ) octoBa m aMuHOrpymma 3aIlUIeHa COOTBETCTBYOLIUM
o0pa3oMm, HampuMep, Kak mpem-0yTOKCUKapOOHUJ, WU 34 CUET PEaKIHH ¢ COOTBETCTBYOIIHM
XJIOPAHTUAPUIOM.

dapManeBTHYECKHE KOMIIO3HIIHH

[00152] Coenunenuss mo HacTosieMy H300peTeHHI0O B OOJBIIMHCTBE CIy4aeB, HO He
00s13aTeNnbHO, Oy Ay T COCTABIATH B (papMalieBTHIECKHUE KOMITO3HLINY NIepe]] BBEACHUEM ITALUEHTY .
CrnenoBarenbHO,  COTJIACHO  JIONOJIHUTEJIbBHOMY  aCIEeKTy — HACTOSIEro  M300peTeHwHs
npeaycMaTpuBaeTcsi (papMarieBTUYecKass KOMIIO3MLIUS, KOTOpas COHAEPXKUT COEOHUHEHHE 10
HACTOSIIEMY HM300PETEHMIO, OMNpEeNeNieHHOe B JaHHOM JOKYMEHTE paHee, WIH €ero
(apManeBTHYECKH MPUEMJIEMYIO COJIb U OHO HJIM HECKOJBbKO (PapMaleBTHUECKU MPUEMIIEMbBIX
BCIIOMOTATEJIbHBIX BEIIECTB, Pa30aBUTENb UIH HOCUTEIb.

[00153] dapmaueBTHUECKHE KOMITO3UIUHU I10 HACTOSIIIEMY N300PETEHHIO MOTYT OBITh IOy YeHBI
U yIaKkoBaHbl B BHIE HepacdacoBaHHOH (opmbl, mpu 3ToM Oe3omacHoe U 3(ddexTrBHOE
KOJIMYECTBO COCAMHEHHUS 1O HACTOALIEMY H300PETEHHIO MOXKHO M3BJIEKAaTh M 3aTEM JaBaTh
MalMeHTy, Kak, HalpuMmep, B Cilydae IOPOLIKOB WM CHUPONOB. B kauecTBe ajbTepHATHUBBI
dapmanieBTHYECKHE KOMITO3ULMH MO HACTOSILIEMY H300PETEHHIO MOTYT OBITh TIOJNYYEHBI H
yIaKOBaHbl B BHUAE CTAHAAPTHOH JIEKAPCTBEHHOW (POpMBbI, TpU 3TOM Kaxknaas (usmuecku
IVCKpPETHAs eIMHHUIA CONEep>KUT Oe3omacHoe M 3(P(PEeKTUBHOE KOJIUYECTBO COCOUHEHHUS IO
HacroswmeMy u3oOpereHuto. Ilpu mosdydyeHuun B BHUIAE CTaHIAPTHOW JIeKapCTBEHHOH (DOPMBI
bapMareBTHUYECKHE KOMITO3ULIMU T10 HACTOSIIIEMY H300PETEHHIO, KaK IPaBUIIO, COAEPKaT OT 1 Mr
1o 1000 mr.

[00154] Kommo3umuu mo HacTosIIeMy H300peTeHHI0 MOryT ObITh B (popme, momxozmsimed as
NepOPaIbHOTO MPUMEHEHUs (Hanmpumep, B BHIe TaOJETOK, KaICyJ, KarCyJIOBHIHBIX TaOJIETOK,
MUJTIOJIEH, MACTUJIOK, OPOLIKOB, CUPOIOB, HACTOEK, CYyCIIeH3UMN, PaCTBOPOB, 3MYJIbCUI, calle U
KPaxMaJIbHBIX KaICy.1), AJI1 MECTHOTO IPUMEHEHUs (HarnpuMmep, B BUIE KPEMOB, Ma3eii, IOCbOHOB,
pacTBOPOB, MACT, CIPEeB, NMEHOK W TelNieil), Uil TPaHCAEPMAIbHOTO BBEIEHUs, TaKOTO Kak
MOCPEICTBOM TPAHCIEPMAJIbHBIX IJIACTBIPEH, I BBEIEHHSI Iy TEM HHTAJISIIUH (HATIPUMED, B BUIE
CYXHX TIOPOIIKOB, a3pO30JieH, CYyCIIeH3UH M PacTBOPOB), AJisi BBEACHHUS myTeM HHCY(dsaaum
(HampuMep, B BHIE TOHKOM3MEJIBYEHHOIO IOPOIIKA) WM AJISi MAPEHTEPaJbHOrO BBEIEHHS
(HampuMep, B BUAE CTEPIJIBHOTO BOJHOTO MJIM MACISHOTO PacTBOpa Jisi BHYTPHUBEHHOTO,
MOAKOKHOTO, BHY TPUMBILIEYHOT'O, BHY TPUOPIOIIMHHOTO WJIM BHYTPHMBIIIEYHOTO BBEIEHHS 1103
WK B BUJIE CYyTIITIO3UTOPHS TSI PEKTAJIBHOTO BBEICHUS J103).

[00155] IIpumensiemoe B JaHHOM JOKY MeHTe " (papMaLieBTUIECKH IPUEMIIEMOE BCIIOMOTaTeIbHOE
BEINECTBO" O3Ha4yaeT (papMaleBTUYECKH IpHUEMIIEMble MaTepHals, KOMIO3ULIUIO WM HOCUTEIb,

3a7efiCTBOBaHHbIE B NMPHUAAHUH (OPMbI MM KOHCUCTEHILUMH (PapMaleBTUYECKONH KOMITO3ULMH.
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Kaxxnoe BcriomMorarenbHOE BEHIECTBO JOJDKHO OBITh COBMECTHMBIM C APYTUMH WHTPEIUEHTAMHU
dapmanieBTUYeCKOH KOMIIO3WIMM TPH CMEUIMBAHUH, TAaKUM O00pa3soM MpenoTBPAIlarOTCs
B3aUMOZIEHCTBUS, KOTOpble OyAyT 3HAUUTENBHO CHUXATh 3((EKTUBHOCTb COEOUHEHHUS 10
HACTOSALIEMY H300PETEeHHMIO IPH BBEACHMH NALIMEHTy, U B3aUMOJEICTBUS, KOTOpble OyayT
NPUBOANTh K (apMaLEBTHYECKUM KOMIIO3MLIMSIM, KOTOpbIE HE SIBJSIOTCS (papMaleBTUYECKU
npueMiaemMeiMu. Kpome TOro, kakaoe BCIIOMOTaTeNbHOE BELIECTBO JOJIKHO MUMEThb JOCTATOYHO
BBICOKYIO YHCTOTY, YTOOBI ObITh (apMalleBTHYECKH TPHEMIIEMbIM.

[00156] TTogxonsmme (apmaneBTHYECKH NpPUEMIIEMble BCIIOMOTATENIbHBIE BELIECTBA OYIyT
MEHSIThCS B 3aBUCHMOCTH OT KOHKPETHOW BbIOpaHHOU JiekapcTBeHHOU (opmbl. Kpome Toro,
noaxonsamue (apMaLeBTUUECKH NPUEMIIEMbIe BCIIOMOTATENIbHBIC BEIIECTBA MOTYT OBITh
BBIOPAHBI TSI KOHKPETHOH ()yHKLINUH, KOTOPYEO OHU MOTYT BBITIOJIHATH B KOMITo3unmuu. Hampumep,
onpeneneHHble (papMaeBTUYECKH TPUEMIIEMbIE BCIIOMOTATENIbHBIE BEIIECTBA MOTYT OBIThH
BBIOPAHBI 32 UX CIIOCOOHOCTb CONEHCTBOBATH MOJIYUYEHHIO OTHOPOAHBIX JIEKAPCTBEHHBIX (POPM.
Omnpenenennble (papManeBTUYECKH IPHEMJIEMble BCIIOMOTATENbHbIE BEINECTBA MOTYT OBITH
BBIOPAHBI 32 UX CIIOCOOHOCTb CONEHCTBOBATH IMOJNYYEHHIO CTAOMIIBHBIX JIEKAPCTBEHHBIX (POPM.
Omnpenenennble (papManeBTUYECKH IPHEMIIEMble BCIIOMOTATENbHbIE BEINECTBA MOIYT OBITH
BBIOPAHBI 32 UX CIIOCOOHOCTh CONEHCTBOBATh JOCTABKE WJIM TPAHCIIOPTHPOBKE COCTUHEHUS UITH
COEMHEHUI MO HACTOALIEMY HM300pPETEHUIO IOCe BBEACHMs MALMEHTy W3 OJHHX OpraHa WM
YacTU TeJa B JPyrue opraH wiu 4dactb Tena. OnpenesneHHble (papManeBTUUECKU NMPHEMIIEMbIE
BCIIOMOTaTeJIbHbIE BELIECTBA MOTYT OBITh BBIOPAHBI 32 MX CIOCOOHOCTH YBEIMYHMBATH CTEIEHb
COOJFOIEHHSI MALIMEHTOM TPENITUCAHHON CXEMBbI JIEYEHUS.

[00157] TTogxonsiue papmaneBTHUECKU MTPUEMJIEMbIe BCTIOMOTAaTEIbHbIE BEIECTBA BKJIFOUAIOT
CJIEAYIOLIME THUIMBl BCIOMOTATENIbHBIX BELIECTB. pa30aBUTENH, HAIMOJHHUTENH, CBSI3YIOIIHE,
Pa3pBIXJIUTENH, CMa3bIBAIOIIME BELIECTBA, BEINECTBA, CIOCOOCTBYIOIIHE  CKOJIBXKEHUIO,
rpaHyJIUpPYIOLIUE CPENCTBA, CPEACTBA [JIs1 HAHECEHUS NOKPBITHH, CMauMBAIOIINUE CPEICTBa,
pPacTBOPUTENH, COPACTBOPUTENH, CYyCHEHIHPYIOLIHUE CPENCTBA, SMYJbraTophbl, MOACIACTUTENH,
apoOMaTU3UPYIOLIUE CPEACTBA, CPEACTBA, MACKUPYIOLIHME BKYC U 3amac, Kpacsiiue CpeiCTBa,
AHTUCIICKUBAIOIINE CPENCTBA, YBIAKHHUTENN, XENaTUPYIOIIHE CPEACTBA, IUIACTU(PUKATOPHI,
CPeACTBa, TMOBBIAKOLINE BS3KOCTb, AHTHOKCHIAHTBI, KOHCEPBAHTBHI, CTA0MIN3ATOPBHI,
NOBEPXHOCTHO-aKTHBHBIE BellecTBa M OydepHble cpeactsa. CrenuanucT B AaHHON oOnacTu
TEXHUKA OyJeT TOHUMAaTh, 4YTO  ONpeAeieHHble  (papMaleBTHYECKH  IpPUEMIIEMBbIE
BCIIOMOTATEJIbHBIE BEINECTBA MOTYT BBIMOJHATH Oosee ONHOW (PYHKIMH M MOTYT BBIIOJHSTH
anbTepHaTHBHbIE (YHKIMHU B 3aBHCHUMOCTH OT TOTO, HACKOJBKO MHOI'O BCIIOMOIATEIbHOTO

BEIIECTBA NPUCYTCTBYET B COCTABE U KAKUE APYTU€ UHIPEAUCHTDI IPUCYTCTBYIOT B COCTABE.
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[00158] CrenmasiucTel B JAHHOW OOJACTH TEXHUKH OONAmAlOT 3HAHUSIMH U YMEHHUSIMU,
MO3BOJBIIOIUMH MM BBIOpPATh MOAXozsmue (GpapMaleBTUYECKH NPHEMJIEMble BCIIOMOTaTeIbHbIE
BEIECTBA B MOAXOASALINX KOJUYECTBAX IJIsI MPUMEHEHUs! B HacTosmeM usoOpereHnu. Kpome
TOTO, UMEETCsl LIeJIbIH PsAN PECYPCOB, JOCTYIHBIX CHELHUATIUCTY B HaHHOW OOJIACTHU TEXHUKH, B
KOTOPBIX OIMHUCAHBI (papMaLEBTHYECKH MPHEMIIEMbIE BCIIOMOTATENIbHbIE BELIECTBA, 1 OHU MOTYT
OBbITb MPUMEHHUMBI ITPH BBIOOPE MOAXOASAIIIX (HapMaLIeBTHYECKH MPUEMIIEMbIX BCIIOMOTaTENIbHBIX
BemiecTB. [Ipumepnr BirO4YaroT Remington's Pharmaceutical Sciences (Mack Publishing
Company), The Handbook of Pharmaceutical Additives (Gower Publishing Limited) u The
Handbook of Pharmaceutical Excipients (the American Pharmaceutical Association and the
Pharmaceutical Press).

[00159] dapmarnieBTHUECKHE KOMIIO3UIMM IO HACTOSIIIEMY H300PETeHHI0 TONYHYarT C
NPUMEHEHUEM METOIUK U CIIOCOOOB, M3BECTHBIX CIELIMAINCTAM B JAHHOW OOJIACTH TEXHUKHU.
Hekotopbsle n3 crnocoOoB, KOTOpbIE SIBISIOTCS IIUPOKO NMPHUMEHSEMBIMH B IaHHOHW obOiacTu
TEeXHHKH, onucanbl B Remington's Pharmaceutical Sciences (Mack Publishing Company).
[00160] KomuyecTBO aKTHBHOTO HMHIPENUEHTa, KOTOPOEe KOMOWHUPYIOT C OIHUM HIJTU
HECKOJIbKMMM BCIIOMOTaTeIbHBIMU BELIECTBAMHU AJI IMOJYYEHUs €JUHUYHOHN JIeKapCTBEHHOMU
¢dopmbl, OyeT HEMPEMEHHO MEHSTHCS B 3aBUCHMOCTH OT IOJJIEKALIETO JISYEHUIO MalueHTa U
KOHKPETHOTO MyTH BBeAeHMs. Hampumep, cocTaB, NpeAHAa3HAUEHHBIM [JIs1 NEpOpPabHOTO
BBEJICHHUSI JIFOJIM, OOBIMHO OyaeT comep:karhb, Harpumep, ot 0,5 mr 10 0,5 r akTUBHOTO CpeiCTBa
(Oonee mpennmouturensHo ot 0,5 mo 100 mr, nampumep, or 1 o 30 Mr), COCTaBJIEHHOTO C
COOTBETCTBYIOLUM U IPUIOJHBIM KOJUYECTBOM BCIIOMOIATEIbHBIX BEIIECTB, KOTOPOE MOXKET
MEHATbCS OT NPUOTU3UTENPHO S5 A0 npubiusuTenbHO 98 mpoleHTOoB OT o0uero Beca
KOMIIO3HUIIHH.

[00161] Pa3smep no3bl coenuneHust popmysibl | it TepaneBTHUECKUX MM MPOQUIAKTHYECKIX
Hesiell, eCTeCTBEHHO, Oy/leT MEHSTbCS B 3aBUCUMOCTH OT TPHUPOABI M TSHKECTH COCTOSIHUM,
BO3PACTa M MOJIa JKUBOTHOTO FJTH MAIIMEHTA U Iy TH BBEACHHSI B COOTBETCTBUH C OOIEU3BECTHBIMU
MEIMLUHCKUMHU NTPUHLIUIAMU.

[00162] Tlpu mpuMeHeHUM COEAMHEHUS 110 HACTOSIIEMY H300PETEHHUIO JJIsl TEPATEBTUYECKUX HITH
npoumakTHUECKuX Lenell ero OOb/MHO OyAyT BBOAWTBH, YTOOBI JOCTUYL CYTOYHOH HO3BI,
HAXOJSIIENCs B muana3zone, Hanpumep, oT 0,1 MI/Kr 1o 75 MI/Kr Macchl Tea, py BBEACHUH €e,
B Cly4ae HEOOXOOUMOCTH, B BHIE pa3feNieHHbIX [103. B IlesoM, NpH HCHOJIB30BAHUHU
MAPEHTEPABHOTO MyTH OyAyT BBOAUTHCS Oosiee HU3KHE 03Bl Takum oOpa3oM, Hanmpumep, I
BHYTPUBEHHOTO WM BHYTPHOPIOIIMHHOIO BBENEHUS OOBIYHO OyIyT NpPHUMEHSTH M03Y,
HAXONSINYIOCS B auamnaszoHe, Hampumep, oT 0,1 mMr/kr go 30 Mr/kr Maccel Teja. AHAJIOTHYHBIM

o0pazom, 171 BBEIEHHUs Iy TEM MHTAJSLUHN OyIyT NMPUMEHSATh 103y, HAXOASIIYIOCS B TUATIa30HE,
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Hanpumep, ot 0,05 mr/kr go 25 mr/kr maccel Tenma. Takxke MOXKeT OBITh MOIXOISIINM
nepopajbHOE BBEICHHE, B YacTHOCTH, B (¢opme Ttadierok. Kak mpaBmio, CTaHZapTHBIE
JexapcTBeHHble opmbl OyayT conmep:xkarb ot npudiusurenbHo 0,5 mMr mo 0,5 © coeanHEeHHs 10
HACTOSIIIIEMY U300pPETEHHIO.

IlyTu BBeaeHus

[00163] Coenunenus mo HacTosiieMy H300peTeHHI0 WiH (HapMaleBTUUECKYH) KOMIO3HLHIO,
COZEPIKALIYI0 aKTUBHOE COEMHEHNE, MOKHO BBOAUTh CyOBEKTY C MOMOIIBIO JIFOOOT0 yA0OHOTO
NyTH BBeAEHUs, JTUOO cucTeMHO/mepudepudeckn, MO0 MECTHO (T. €. B y4acTok Tpedyemoro
TOEeUCTBYSI).

[00164] ITyTu BBemeHuUs BKIIOYAIOT O€3 OrpaHUYEHHs NIEPOPATbHBIN (HATPUMEp, MyTeM MpuemMa
BHYTpPb); OYKKaJIbHBINA, CyOJMHIBAJIBHBINA, TPaHCACPMAIbHBIA (B TOM 4YHCIE, HAmpUMep, C
MIOMOIIBIO TIOBSI3KY, IJIACTHIPS U T. [1.); YPECCIM3UCTBIA (B TOM YHCJIE, HAPUMEP, C MIOMOIIBIO
NOBSI3KY, TUIACTBIPS U T. 11.), UHTPaHA3AJIbHBIA (HAIpuUMep, ¢ TOMOIIBI0 HAa3aJbHOTO CHpes);
IJIa3HON (HarpHUMep, ¢ TIOMOLIBIO TJIa3HBIX KaIleb); JETOYHbIN (HampuMep, C IOMOIIBIO TEPAITun
NOCPECTBOM HMHTAJSIIMU WM UHCYQISIIUN, HapuMep, MOCPEACTBOM a3pO30Jisi, HAIpuMep,
4yepe3 pOT WM HOC), PEKTaJbHBbIA (HAMPUMEp, C TMOMOIIBI CYNIIO3UTOPUS WIIH KIU3MBI);
BarMHAJBHBIA (HAampuUMep, C TIOMOLIBK) BAarMHAJBHOTO CYNIO3UTOPHS), MapPEHTEPAIbHBIH,
HarpuMep, C IOMOIIbIO HHBEKLMH, B TOM YHUCJIE TOAKOKHOM, BHY TPUKOKHOM, BHY TPUMBILIEUHOI],
BHY TPUBEHHOM, BHyTPHAPTEPUATIbHOM, BHYTPUCEPAECYHOM, NHTPATEKAIbHON, HHTPACIIUHAJIbHOM,
UHTPAKAIICY JIAPHOM, CyOKancyJsipHOH, BHY TPUTJIA3HUYHOM, BHY TPUOPIOLINHHOM,
UHTpaTpaxeajbHOH,  CyOKyTHKYJISIPHOH, BHY TPUCYCTaBHOM, cybapaxHOMIAIBHOH U
BHY TPUTPYIUHHOM, ¢ TOMOLIBIO UMIUIAHTAL[UH IETIO WU pe3epByapa, HaIpuMep, NOJKONKHO UIH
BHY TPUMBILIEUHO.

[00165] B npenno4yTuTeNbHOM BapHaHTE OCYIIECTBJICHHMS COEIUHEHHE IO HACTOALIEMY
U300pETEHHIO, ONPENETICHHOE B TAHHOM JOKYMEHTE, I ero (apMaleBTHYECKH TMPUEMIIEMY IO
COJb, WK (hapMaLEBTUYECKYIO KOMIIO3HULIMIO, ONPENEICHHYI0 B JaHHOM JIOKYMEHTE, BBOIST
NEePOPaIbHO WU NOCPEACTBOM UHT AL

BapuaHTBI TepaneBTHYECKOr0 HCNOJb30BAHUA H MPHMEHEHHS

[00166] CoenuHeHus O HACTOSIIIEMY H300PETEHUIO SIBJISIFOTCS akTuBatopamu Nrf2. Benencraue
3TOTO OHHU TPENCTABIBIIOT COOON TepanmeBTUYECKHE CPEACTBA, MOTEHIMAIBHO MPUMEHHUMBIE IS
JeueHnst 3a00JI€BaHNN HITH COCTOSTHHH, OMTOCPEIOBAHHBIX akTHBauuei Nrf2.

[00167] Takum 0Opa3om, B OJHOM acIeKTe HACTOsIIIEE M300PETeHUe OTHOCUTCS K COSOUHEHUIO
IO HACTOSALIEMY HW300pPETEHHUI0, OMNpEeNeJeHHOMY B JAaHHOM JOKYMEHTe, WIH €ro
bapMarieBTUIECKH NPHUEMIIEMOHN CONHU, WK (papMalieBTHUECKONH KOMITO3UIUH, ONPENEICHHON B

AaHHOM JOKYMECHTE, IJIsl IPUMEHCHUS B TCpaIliuu.
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[00168] B npyrom acnekTe HacTosiiee H300pETEeHNE OTHOCUTCS K COEUHEHHUIO 110 HACTOSLIEMY
M300pETEHHIO, OTPEEIEHHOMY B JAHHOM JOKYMEHTE, MJIH €ro (hapMaLeBTHUECKH MTPHEMIIEMOI
comu wWin (papMaLeBTUUECKOM KOMIIO3ULMM, OMNpPEIENEHHONH B JaHHOM JIOKYMEHTE, IJIs
NPUMEHEHUS B JIeUeHUH 3a00JI€BaHUH WIIM HapyLIEHUH, ONOCPEeIOBAHHbIX akTuBanueil Nrf2.
[00169] B npyrom acnekre Hacrosimee n300peTeHne OTHOCUTCS] K MPUMEHEHHIO COSAMHEHHUS 1O
HACTOSIIEMY H300PETEeHHIO, ONPENESICHHOrO B JAHHOM JOKYMEHTe, WIH ero (papManeBTH4eCcKu
NPUEeMJIEMON COJIM B W3rOTOBJICHUU JIEKAPCTBEHHOIO Mperapara JJisl MPUMEHEHHUs] B JICUEHUH
3a00JIeBaHMI WJIM HAPY LISHUH, OMIOCPEeIOBAaHHBIX akTUBaueil Nrf2.

[00170] B npyrom acrekre HacTosilee H300peTeHUe OTHOCUTCS K CITOCOOY JieueHust 3a00IeBaHuUs
WIN HapyILIeHHH, OMOCPENOBAHHbIX akTuBanmend Nrf2, mpudeM yka3aHHBIA CIOCOO BKIIOUAET
BBEICHHE CYOBEKTYy, HYXIAIOIIEMyCsl B TAaKOM JICYEHHH, TEparneBTUYEeCKH 3(PQPeKTHBHOrO
KOJINYECTBA COCUHEHUS 110 HACTOSIIEMY HM300PETEHHIO, ONPENEIEHHOTO B JAHHOM JIOKYMEHTE,
Wi ero (apmManeBTUYeCKH TPUEMIIEMOH CONM, WiIH (PapMaleBTUIECKOH KOMIO3HLINH,
ONpEEeIeHHON B TJAHHOM JOKYMEHTE.

[00171] IIpumepsl KOHKPETHBIX 3a00JE€BAHUI WIIM COCTOSIHUH, IUIA JICYEHUS KOTOPBIX MOYKHO
NPUMEHSTh coennHeHust popmydsl (I) 1 nx GpapmManeBTHIECKH MPHUEMIIEMBbIE COJIH, BKIIFOYAIOT O3
orpaHuyeHust JJI000e U3 CIEAYIOMEro. XPOHHUECKY0 OOCTPYKTUBHYIO OOJIE3Hb JIETKHX, OCTPYIO,
XPOHUYECKYI0 U TSDKENYI) acTMy, OCTPOE TIOBPEXKAEHUE JIETKUX/OCTPBIM pPecMpaTOpHBINA
IUCTPECC-CUHAPOM C COMYTCTBYIOIIMM CHHAPOMOM IOJIMOPTaHHONW HEAOCTATOYHOCTH MM Oe3
Hero, puOpo3 jerkux, BKIKOYast uauonaruueckui puopos nerkux, kuctoszusiii pudpos, COVID-
19, nuaber, aTepoCKiIepO3, TUIEPTEH3UI0, CEPACYHYI0 HEAOCTATOUHOCTh, MH(PAPKT MUOKapIa U
BOCCTAHOBJICHHE IIOCJE€ HEro, peMOJAEINpOBaHUE CEepALa, BHIAbI CEPAECYHONH AapUTMUH,
TUNEPTPOPUIO CEepALd, CEPACUHYI0 HEAOCTATOYHOCTb C COXpaHeHHOH (pakiueit BbIOpOCa,
Ia0eTHYECKYI0 KapAHMOMHOINATHIO, CApKONEHHIO, OKUPEHHE, MeTabONIMYeCKHH CHUHIPOM,
caxapHbli AHabeT, WHCYJIMHOPE3UCTEHTHOCTh, JIETOUHYI0 apTEepPHalbHYI THUIEPTEH3UIO,
cybapaxHOMIAIbHOE KPOBOU3IUSHUE, BHY TPUMO3TOBOE KPOBOUJIHSHUE, HIIEMIYECKUI HHCY JIBT,
OeTa-TajsacceMHI0, CEPIOBHIHO-KIETOYHYI) AaHEMHUIO, PEBMATOWIHBIA apTPHUT, CHHOPOM
pa3npaskeHHOH TOJICTON KHIIKH, SI3BEHHBIH KOJMUT, Ooje3Hp KpoHa, rcopuas, WHIAYIHPOBAHHBIN
o0JlyueHHeM AEePMATUT, aTOMMMYECKHH JEPMATUT, HEAIKOTOJIBHYIO JKUPOBYIO OOJIE3Hb NMEUEHH,
HEaJIKOTOJIbHBIN CTEaTOrenaTHT, HHAYIUPOBAHHOE TOKCHHAMH 3a00JIeBaHNE NEUEHH, BUPY CHBIH
reraTuT U MUPPO3, XPOHUIECKOE 3a00JIeBaHUE MOYEK, THA0ETHIECKYI0 He(pOMaTHIO, ay TOCOMHO-
JOMHUHAHTHYIO MOJHUKUCTO3HYIO Oonesnp nouek, CKD, accorumpoBanHoe ¢ nuaderom 1 Tuma
(TID), IgA-medppomatmo  (IgAN), cuHapom  Anpnopra,  (OKaIbHO-CETMEHTAPHBIN
TJIOMEPYJIOCKIIepo3, Ooje3Hb XaHTHUHITOHA, Oone3Hp llapkuHcoHa, Oose3Hb AJbIreliMepa,

O0OKOBOH aMUOTPOPUUECKUN CKIEpO3, JOOHO-BUCOUHYIO JEMEHIIMIO, PACCESIHHBIH CKIIEpO3,
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HACJIEICTBEHHY IO aTtakcuio Ppuapeiixa, XpOHUUECKYIO O0Jb, MU30(pPEHUI0, paK JIETKOro, pak
MOJIOYHOH >KeJe3bl, paKk TOJICTONH KHWIIKH, BO3PACTHYIO MakKyJsIpHYIO aerenepaunio (AMD),
SH/IOTENHAIBHY 0 AUCTPOGUIO poroBuibl Pykca, yBEUT WU MPESKIAMIICHIO.

[00172] B gacTHOCTH, COEAUHEHHSI IO HACTOSIIEMYy U300peTeHuI0 (BKItouast (papMalieBTUIECKU
npHeMJIeMble COJIM) MOTYT NPUMEHSTHCS B JICYCHUU XPOHUUECKOH OOCTPYKTHUBHOH Ooie3Hn
JIETKHUX, aCTMbI, JIETOYHOH apTepHalbHOH TMIEPTEH3UH, CaXapHOro auadera, XpOHHYECKOrO
3a0oeBaHMsl TOYEK, SI3BEHHOro Kosmurta, OoyiesHn KpoHa, BOCHANUTENBHOrO 3a00JeBaHUs
KUIIEUYHUKA, HACIEACTBEHHON arakcun @Ppuapelixa, CEpHOBUIHO-KJIETOYHONH aHEMHUHM WU
HEaJIKOTOJIbHOTO CT€ATOreIaTUTa.

[00173] B apyrom acrmekTe HACTOSIIEro W300peTeHHs MPEoyCMOTPEHO COEMUHEHHE, WU €ro
(apMarieBTHIECKH MpHEeMJIeMasl COJb, WIH (hapMaLeBTHUECKasT KOMIIO3ULMS, ONpPEesICeHHAst B
TaHHOM JOKYMEHTE, JJIsl IPUMEHEHUS B JICICHUN X POHIMUECKOH OOCTPYKTHBHOM OOJIE3HU JIETKUX,
OCTPOH, XPOHHYECKOM W TSDKENOW aCTMBbL, OCTPOrO TOBPEKACHHS JIETKHX/OCTPOro
pPECIIUPAaTOPHOTO  JUCTPECC-CHHAPOMA C  COINYTCTBYIOIIUM  CHHAPOMOM  ITOJIMOPTAHHOH
HEJOCTATOYHOCTH WK 0e3 Hero, (udpo3a JIErKux, BKIIOYAs WAMONATHYECKHH (HUOPO3 JIErKHX,
kuctosHoro ¢udpoza, COVID-19, nuabera, aTepockiepo3a, THIEPTEH3UH, CEPACUHOU
HEJIOCTATOYHOCTH, HMH(pApKTa MHOKapJa M BOCCTAHOBJICGHHUS IIOCIE HETO, PEMOIEIHUPOBAHHS
cepALa, BUIOB CEPAEYHON apUTMMHU, TUNEPTPOPUU CepALa, CEpIeYHON HENOCTATOYHOCTU C
COXpaHEeHHOH (pakiuedt BeIOpoca, N1HAOETHYECKON KapAUOMHUONATHH, CAPKOIIEHUH, OKUPEHUs,
MeTabOJIMUYECKOr0 CHHIPOMA, CaxapHOro nauadera, WHCYJUHOPE3UCTEHTHOCTH, JIETOYHOM
apTepHajbHOW THMIEPTeH3MH, Cy0apaXHOMIOAJBHOTO  KPOBOM3JIMSHHS, BHYTPHUMO3IOBOTO
KPOBOM3JIUSIHUS, UIIEMUYECKOTO UHCYJIbTa, OeTa-TalacCeMUH, CEPIIOBUIHO-KJIETOYHOW aHEMUH,
PEBMATOMIHOTO apTPUTA, CHHIPOMA Pa3APaKeHHOHN TOJCTOM KUIIKH, SI3BEHHOTO KOJIHUTA, O0JIe3HN
Kpona, ncopuasa, WHIYLIHPOBAHHOTO OOJYYEHHEM JEPMATUTA, ATOMUYECKOTrO IepPMAaTHUTa,
HEaJIKOTOJIbHOM JKUPOBOH OOJIE3HU MEUEHH, HEATKOTOJIbHOTO CT€ATOreNaTUTa, HHAY IUPOBAHHOTO
TOKCHHAMU 3a00JI€BaHHS NIEYEHH, BUPYCHOTO I'elaTUTa U UPPO3a, XPOHHUECKOTO 3a00IeBaHUs
NOoYeK, ArnadeTnyeckol HepponaTHH, ay TOCOMHO-TOMHHAHTHOH MOJIMKUCTO3HOM OOJIE3HH MOYEK,
CKD, accouuupoBannoro ¢ guadetrom 1 tuma (T1D), IgA-nedppomatun (IgAN), curmpoma
Anbriopta, (OKaIBHO-CETMEHTAPHOTO TJIOMEPYJIOCKIepo3a, OoNe3Hn XaHTHHITOHA, OOJNEe3HU
[TapkuHcona, 6one3Hu Anblreiivepa, 60KOBOTO aMHOTPO(GUIECKOTO CKIIep0o3a, TOOHO-BUCOYHOU
TIEMEHIIUH, PACCETHHOTO CKJIEPO3a, HACIeNCTBEHHON atakcuu Ppunpeiixa, XpoHUIeckoi 6oy,
mU30QPEeHNH, paka JIETKOro, paka MOJOYHOH KeNe3bl, paka TOJCTOW KHWIIKH, BO3PACTHOH
MakyJisipHO# nereHepanuu (AMD), sHpoTenuanbHON quctpodun porosuiiel Pykca, yBeUTa UIH

NPESKIJIAMIICHH.



80

[00174] B npyrom acmekTe HACTOSIIErO U300pETEHHUs] MPEayCMOTPEHO COCOUHEHHE WM €ro
dapmarieBTUYECKH NpUEMJIeMasl COJb MM (papManeBTHYeCKass KOMIIO3ULIUS, ONpeAe/iCHHbIE B
TAHHOM JOKYMEHTE, 1Jisl IPUMEHEHUS B JICUEHUH XPOHIMUECKON OOCTPY KTUBHOM OOJIE3HU JIETKUX,
aCTMBI, JIETOYHOH apTepUalbHON MMIIEPTEH3UH, CAXapHOro AMa0eTa, XPOHUYECKOro 3a00IeBaHus
HOYeK, SI3BEHHOro KoyuTa, Ooje3sHn KpoHa, BocmanuTenbHOro 3a00NeBaHUs] KHIIEYHHKA,
HACJIEACTBEHHON aTakcuu Ppuapelixa, CEpHOBUAHO-KIETOYHON aHEMHHM WM HEAJKOTOJBHOTO
CTeaTorenaTuTa.

[00175] B npyrom acnekre HaCTOSIIEr0 U300PETEHUsI MPEaY CMOTPEHO MPUMEHEHHE COSTMHEHUS
Wu ero papMaLeBTHUECKU MPUEMIIEMOH COJIM B M3TOTOBJICHUH JICKAPCTBEHHOTO TIperapaTa JJIst
NPUMEHEHUS B JIEYEHUU XPOHHUYECKOH OOCTPYKTHBHOI OOJIE3HH JIETKUX, OCTPOH, XPOHUYECKON U
TSDKEJION aCTMbI, OCTPOTO IMOBPEKACHUS JIETKIX/OCTPOrO PECIHPATOPHOTO JUCTPECC-CHHIPOMA C
COIYTCTBYIOIIUM CUHAPOMOM IOJHOPTaHHOW HEOCTATOYHOCTH WK Oe3 Hero, pudpo3a Jerkux,
BKJIFOYasl wuauonatudeckuii (udpo3 nerkux, kucro3Horo ¢udpoza, COVID-19, nmabera,
aTepoCKJiepo3a, THUIEPTEH3MH, CEePAEYHOM HENOCTaTOYHOCTH, HH(papKTa MHOKapma u
BOCCTAHOBJIEHMsl IIOCJI€ HEro, pPEMOJAENUPOBAaHMS CepAlla, BUIOB CEpPAEUYHON apuUTMuW,
runepTpoduu cepiala, CEepAeYHOH HEAOCTaTOYHOCTH C COXPAHEHHOHW (¢pakumedl BbIOpoOCa,
Ina0eTHIeCKOH KapAHMOMHUOINATHH, CAPKOIEHUH, OKUPEHUs, MeTa0ONIMYeCKOro CHHAPOMA,
caxapHOro aua0era, WHCYJUHOPE3UCTEHTHOCTH, JIETOYHOM AapTepUalbHOM T'HIIEPTEH3UH,
cy0apaxHOMJANIBHOTO KPOBOM3JIHUSHMSA, BHYTPUMO3IOBOTO KPOBOU3JIMSHUS, HIIEMUYECKOTO
UHCYJIbTa, OeTa-TalacCeMMu, CEpIOBHUAHO-KJIETOYHONH AaHEeMUH, PEeBMATOHIHOTO apTpHTa,
CHHApPOMA pAa3pak€HHOH TOJICTOM KHINKH, SI3BEHHOro KojiuTa, Oone3snu KpoHa, mcopuasa,
WHIY LHPOBAHHOT'O O0JIyY€HHEM IEPMATUTA, ATOITMUYECKOTO AePMATHTA, HEAJIKOT OJIbHOM )KUPOBOH
O0JIe3HM MeUeHH, HEAIKOTOJIbHOTO CTeaTOrenaTHTa, HHIY LIUPOBAHHOTO TOKCUHAMH 3a00JIeBaHHsI
NeYeHH, BUPYCHOTO TeMaTUTa U LUPPO3a, XPOHHUECKOro 3a00JIeBaHUs MOYEK, NUabeTHIeCKOM
HepomaTUy,  ayTOCOMHO-JOMHHAHTHOW  TMOJUKUCTO3HOW  OOJIE3HU  TOYEK, CKD,
accoruupoBanHoro ¢ auadberom | Tuma (T1D), IgA-nedponatun (IgAN), curnpoma Anbropra,
(hOKaTbHO-CErMEHTAPHOT'O TJIOMEPYJIOCKIepo3a, Oose3Hn XaHTHHITOHA, Oonesnu [TapkuHCOHA,
Oose3Hu AunblreiiMepa, OOKOBOTO aMHOTPO(YHUUECKOTO CKJIepo3a, JOOHO-BHCOYHON IE€MEHIUH,
paccestTHHOrO  CKJIepO3a, HACJIEACTBEHHOH arakcuu @pupapeiixa, XpoHHUECKOW Oouy,
mU30QPEeHNH, paka JIETKOro, paka MOJOYHOH »KeNe3bl, paka TOJCTOW KHWIIKH, BO3PACTHOH
MakyJisipHOH nereHepanuu (AMD), sHpoTenuanbHON nquctpodun porosuiiel Pykca, yBeUTa UITH
NPEe3KIaMIICUH.

[00176] B npyrom acrekre HaCTOSIIErO H300PETEHHS TPENY CMOTPEHO MPUMEHEHNE COSTMHEHHUS
Wi ero (papMaLeBTHUECKH MPUEMIIEMOH COJIM B M3TOTOBJIEHUH JIEKAPCTBEHHOT'O Ipenapara s

NPUMEHEHUS] B JIEYEHUH XPOHUYECKOH OOCTPYKTHBHON OOJE3HM JIETKHX, aCTMbI, JIETOYHOM
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apTepUaNbHON T'MIIEPTEH3UH, CaXapHOro AuadeTa, XpOHUIECKOTo 3a00JI€BaHMsI [TOYEK, SI3BEHHOTO
xonuta, 6onesnn Kpona, BocanurenbHOro 3a001€BaHus KUIIEYHNKA, HACIEICTBEHHON aTakCUU
Opunperixa, CEproOBUAHO-KIETOYHON aHEMHUH WIN HEAJIKOrOJIbHOIO CTEATONEeNaTUTA.

[00177] B npyroM acmekTe HACTOSLIEr0 HW300peTeHUs] MPenyCMOTPeH Crocod JeueHus
XPOHUYECKOW OOCTPYKTUBHOW OOJE€3HU JIETKUX, OCTPOM, XPOHHUYECKONH M TSDKEIOH acTMBbl,
OCTPOTO MOBPEKACHUS JIETKUX/OCTPOTO PECIIMPATOPHOTO AUCTPECC-CUHAPOMA C COIY TCTBY FOLIHM
CHHIPOMOM TIOJIMOPTAHHOM HENOCTATOYHOCTH Wian 0Oe3 Hero, (GuOposa Jerkux, BKIOYAs
unuonaruueckuii pudpo3 nerkux, kuctosHoro ¢udpoza, COVID-19, nuabeta, arepockieposa,
TUTIEPTEH3UH, CEPACYHON HETOCTATOYHOCTH, HH(pAPKTa MHOKAP/1a U BOCCTAHOBJIEHHS TIOCJIE HETO,
pEeMONeMPOBAaHUSl CEepALla, BUIOB CEPACYHOH apuUTMHH, THIEpTpodUH CepAauna, CepAaeyHON
HEIOCTATOYHOCTH C COXpaHeHHOW (¢pakiued BbIOpOca, MUAOETHYECKOH KapIUOMHOIATHH,
CapKOTICHUH, OKUPEHUS, METa0OIMUECKOTO CHHIpOMA, CaxapHOTro nuadera,
WHCYJINHOPE3UCTEHTHOCTH, JIETOYHOH apTepHalbHONH TUIEPTEH3UH, CyOapaXHOHIAIBHOTO
KPOBOMBJIUSIHUSI, BHYTPHUMO3TOBOTO  KPOBOM3JIUSIHHS, HWINEMHYECKOrO HMHCYJbTa, Oera-
TaJacCeMUU, CEpPIOBUAHO-KJIETOYHON  aHEMHUM, pPEBMATOUAHOTO  apTpuUTa, CHHIPOMA
pa3mpakeHHOH TOJCTOW  KHINKH, $I3BEHHOro Konwrta, Oojnesnu Kpona, micopuasa,
MH]Y IUPOBAHHOTO 00JIyYeHNEM IepMaTHTa, aTOMIMUECKOr0 IEPMATUTA, HEAJIKOTOJIBHO YKUPOBOI
O0se3HN NeUeHH, HEAIKOTOJIbHOTO CTeaTOrenaTHTa, HHIY LIUPOBAHHOT'O TOKCHHAMHU 3a00JIeBaHHS
NeYeHH, BUPYCHOTO TrernaTuTa U LUPPO3a, XPOHHUUECKOro 3a00JI€BaHUs MOYEK, AUabeTHIeCcKOoi
HepomaTuy,  ayTOCOMHO-IOMHHAHTHONH  MONMKUCTO3HON  Oomesnm  mouek, CKD,
accounnpoBanHoro ¢ auadberom 1 tuna (T1D), IgA-nedponatiu (IgAN), curnpoma AnbrnopTa,
(bOKaTBHO-CETMEHTAPHOTO TJIOMEPYJIOCKIepo3a, Oone3Hn XaHTHHITOHA, Oone3nu IlapkuHCOHa,
Oosie3Hu AunblreliMepa, OOKOBOIO aMHOTPO(QHUUECKOTO CKJIepo3a, JOOHO-BUCOYHOMN IEMEHIUH,
paccesTHHOTO  CKJIepo3a, HACJIEACTBEHHOH arakcun @pupapeiixa, XpoHHUECKOW Oouy,
mU30(QpEeHNH, paka JIETKOro, paka MOJIOYHOH KeNe3bl, paka TOJCTOW KHWIIKH, BO3PACTHOH
MakyJisipHO#H nerenepauuu (AMD), sHpoTenuanbHoON nuctpoduu porouiiel Pykca, yBEUTa HIIN
NPESKIIAMIICHH, TIPUYEM yKa3aHHBIA CIOCOO BKIIFOYAET BBEIACHHUE CYOBEKTY, HYKIAIOIIEMYCS B
TAKOM JICYEHHH, TepaneBTHUeCKH J(P(PEKTUBHONO KOJUYECTBA COCOUHEHUS WU  €ro
(bapManeBTUIECKH TIPUEMIIEMON CONTM WK (papMalleBTHIECKOH KOMIIO3HMLIMH, OINPENENIEHHON B
JAHHOM JIOKY MEHTE.

[00178] B npyrom acrekre HAcTOSINEro H300pETeHUs] MPEOyCMOTPEH Crocod JIeueHHUs
XPOHUYECKOH OOCTPYKTHBHOW OOJE3HM JIETKUX, aCTMBI, JIESTOYHOH apTepHajbHON THMIEPTEH3HH,
caxapHoro nuabera, XpOHHYECKOTO 3a00JieBaHUsS TMOYEK, S3BEHHOro konuta, Oonesan Kpona,
BOCIIAJIUTENILHOTO 3a00JIeBaHNS KUIIEYHNKA, HACJIEACTBEHHOM aTakcnu @puapeiixa, CeproBUIHO-

KJIETOUHON aHEMHUH WJIH HEeaJIKOTOJIbHOTO CTC€ATOreCriaTuTa, NpuUicM YKaSaHHbeI CIoco0 BKJIFOYAET
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BBEICHHE CYOBEKTy, HYXXJAIOIIEMyCsl B TAaKOM JIEYEHHUH, TepaneBTHYeCKU 3(P(EKTUBHOTO
KOJINYECTBA COENMHEHHSI WM €r0 (papMalieBTUIeCKH PUEMIIEMO CONTM Ui (papMaLieBTUIECKOM
KOMIIO3ULIMH, OTIPEAENIEHHBIX B JAHHOM JIOKYMEHTE.

[00179] B npyrom acrekTe HAaCTOSIIEr0 M300peTeHHs MPEenyCMOTPeH crocod akTuBauuu Nrf2
in Vitro, mpyuueM yKa3aHHbIH CII0cO0 BKIIIOYaeT BBeAeHUE 3((EKTHBHOTO KOJINYECTBA COSAMHEHHS
WIH ero (papMareBTHYeCKU IPUEMIIEMOIT COJTH.

[00180] B apyrom acriekTe HaCTOSILIErO M300pETEHHUs MPenycMOTpeH crocod akruparmu Nrf2
in vivo, mpuyueM yKa3aHHbIH Crioco0 BKIIOUaeT BBeAeHHE 3 (HEKTUBHOTO KOJUYECTBA COSTUHEHUS
WM ero (papMaLeBTHYECKH MPUEMIIEMOH COJH.

[00181] B nopyrom acriekTe HACTOSIIErO M300pETEHUs MpenycMOTpeH crocod akruparmu Nrf2
in vitro W/Wmm in vivo, Ipu4eM YKa3aHHBIH CIOCO0 BKIIFOYAET MPHUBEIEHHE KJIETKH B KOHTAKT C
5 (PEKTUBHBIM KOJHYECTBOM COCIUHEHMS, ONPENEICHHOTO B JIaHHOM JIOKYMEHTE, WU €ro
(dbapManeBTUYECKU IPUEMJIEMOU COJTH.

KoMOMHHpPOBAHHBIE BUALI TEPAITHH

[00182] Coenunrenuss mo HaCTOALIEMY HW300PETEHHIO MOXKHO BBOAWUTH OTHENBHO B BHIE
MOHOTEpANMd WM MOKHO BBOJAWUTP B KOMOMHAIMM C OJHUM WJIH HECKOJbKUMH
TOTOJHUTENbHBIMA TEPAIIEBTUYECKUMHU CpPEeACTBAMH.  BBIOOp OZHOrO MM HECKOJIBKHX
JOTIOJTHUTENBHBIX TEPANEBTHUECKUX CPENCTB, pasyMeeTcs, OyJeT MEHAThCS B 3aBUCHMOCTU OT
3a00I€BaHMs WIIM COCTOSIHUS, MOJIEKAINX JIEUEHHIO, MIIH UX TSDKECTH.

[00183] [TpumeneHne KOMOWHHPOBAHHBIX BHIOB TEPAlMM JUIA JIEYEHUs OIpPEeAeTeHHBIX
MEIULUHCKUX COCTOSIHUH SIBJISI€TCS OOBIYHOM PAKTHKOIL.

[00184] B cooTBETCTBUM ¢ KOHKPETHBIM ACIEKTOM HACTOSIIEr0 M300peTeHHs MpeayCMOTpeHa
KOMOWHAIMS, TOAXOSIIAs ISl TPUMEHEHHs B JIeYeHUN 3a00JI€BaHHsI UJIH COCTOSIHUS, B KOTOPbIE
BOBJieueHa akTuBalms Nrf2, KOTOpas CONEpKUT COCAMHEHHE MO HACTOSLIEMY H300pETEeHHIO,
OTpEeNeIEHHOE B JaHHOM JIOKYMEHTE paHee, WM ero (apMareBTUYeCKH MPUEMIIEMYIO COJIb U
ApyToe TepaneBTHUeCKOe CPEACTBO.

[00185] B cooTBeTcTBMM C HaHHBIM AaCTEKTOM HACTOSIIEr0 HM300peTeHUs NpeayCMOTpeHa
KOMOWHAIWS, TOAXOMAINAs Al IPUMEHEHHUSI B NMPENYNPEKICHHH WIN JICYCHUH XPOHUYECKOM
OOCTPYKTUBHOW OOJE€3HH JIETKHUX, OCTPOH, XPOHUYECKOH M TSDKEJOW acTMBIL, OCTPOTO
NOBPEKACHUST JIETKUX/OCTPOrO  PECIUPATOPHOIO ANCTPECC-CHHAPOMA C  COIMYTCTBYIOIIUM
CHHIPOMOM TIOJIMOPTAHHOM HENOCTATOYHOCTH WM 0Oe3 Hero, (puOpo3a Jerkux, BKIOYAs
unnonarnueckuii puodpo3 nerkux, kucrosHoro ¢udpoza, COVID-19, nnabeta, arepockieposa,
TUTNIEPTEH3UH, CEPIAEIHON HETOCTATOYHOCTH, HH(pAPKTa MHOKap/1a U BOCCTAHOBIIEHHS TIOCJIE HETO,
pPEMONIEIMPOBAHUS CEepALlA, BUIOB CEPACYHONH apuUTMHM, THIEpTpodUu CepAauna, CepAedHON

HEJIOCTaTOYHOCTH C COXpaHeHHOW ¢pakiueli BbIOpoca, MUA0ETHUECKOH KapAUOMHOIATHH,
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CapKOTIEHUH, OKUPEHUS, MeTa0OJINIECKOTO CHUHJIIpOMA, CaxapHOro nuadera,
WHCYJINHOPE3UCTEHTHOCTH, JIETOYHOH apTepHaJbHONW TUIMEPTEH3UH, CyOapaxHOHIAIbHOTO
KPOBOMBJIUSIHUSI, BHYTPHUMO3IOBOTO  KPOBOM3JIUSIHHSA, HWIIEMHYECKOrO MHCYJbTa, Oera-
TaJacCeMHUH, CEpIOBUAHO-KJIETOYHON  aHEMHUM, pPEBMATOMAHOTO  apTpuUTa, CHHAPOMA
pa3mpakeHHON  TOJCTOW  KHINKH, SI3BEHHOro Kojuta, Oonesnu Kpona, mcopuasa,
WHIY LHPOBAHHOTO O0JIyY€HHEM IEPMATUTA, ATOITMYECKOTO AePMATHTA, HEAJKOT OJIbHOM )KUPOBOH
OO0Jie3HM MeUeHH, HEAKOTOJIbHOTO CTEaTOrenaTHTa, HHIY LIUPOBAHHOTO TOKCUHAMHU 3a00JIeBaHHsI
NeYEHH, BUPYCHOTO TeMaTuTa U LUPPO3a, XPOHHUUECKOro 3a00JIeBaHUs MOYEK, NUabeTHUeCKOM
HepomaTuy,  ayTOCOMHO-JOMHHAHTHOW  TOJUKUCTO3HOW  OOJIE3HU  TOYEK, CKD,
accoruupoBanHoro ¢ auadberom | tuma (T1D), IgA-nedponatun (IgAN), curnpoma Amnbropra,
(hOKaTbHO-CETMEHTAPHOT'O TJIOMEPYJIOCKJIepo3a, 0oe3Hn XaHTUHITOHA, Ooe3Hu [lapkuHCOHA,
Oose3Hu AnblreiiMepa, OOKOBOTO aMHOTPO(QHUUYECKOTO CKIIepo3a, JOOHO-BHCOYHOH IE€MEHIIUH,
paccesTHHOrO  CKJIepO3a, HACJIEACTBEHHOH arakcuu @pupapeiixa, XpoHHUECKOW Oouw,
mU30QPEeHNH, paka JIETKOTO, paka MOJIOYHOH »KeNe3bl, paka TOJCTOW KHWIIKH, BO3PACTHOH
MakyJisipHOH nereHepanuu (AMD), sHpoTenuanbHON quctpoduu porosuriel Pykca, yBEUTa HIH
NPESKIIAMIICHH, MPUYEM KOMOWHAIMSA COAEPIKUT COCOUHEHHE IO HACTOSALIEMY H300pETEHHIO,
OTpENeNIEHHOE B JaHHOM JOKYMEHTE paHee, WiN ero (papManeBTUYeCKH NMPUEMIIEMYIO COJb H
OJIHO UJIM HECKOJIBKO JTOTIOJTHUTEJNIbHBIX TePaNeBTUYECKUX CPENCTB.

[00186] B momosHUTENBHOM acleKTe HACTOSIIEro H300PETeHHSI IPEay CMOTPEHO COSIUHEHHUE TI0
HACTOSIIIEMY H300PETeHHUIO WIH ero (hapMaLlieBTHUECKH IPHeMIeMast COJIb B KOMOHHAIMY C OTHUM
WJIA HECKOJIBKUMHU JOTNIOJHUTEIbHBIMU TEPANIEBTUYECKUMU CPEACTBAMMU.

[00187] Cnenyer moHMMAaTh, Y4TO B Cly4asx NPUMEHEHHS B JaHHOM JOKyMEHTE TEepMHHA
"koMOMHaNMA", OH OTHOCUTCS K OIHOBPEMEHHOMY, pPa3debHOMY WJIH IOCJIE€I0BATEIbHOMY
BBeICHWIO. B OnHOM acmekte HacTosmero u3o0pereHus "KOMOMHAUMs" OTHOCHUTCS K
OTHOBPEMEHHOMY BBEICHHIO. B IpyroM acmekTe HACTOsIIEro u3o0pereHust "KoMOMHALUS"
OTHOCHUTCSI K Pa3lebHOMY BBEICHHUIO. B IOMOIHUTENEHOM aCHeKTe HACTOSILIEro M300peTeHHs
"koMOMHaIMsA" OTHOCHUTCS K TIOCJIEIOBATEIbHOMY BBEICHUIO. B ciiydae, eciiu BBeI€HUE SIBIISIETCS
NOCJIEIOBATENbHBIM WUJIM Pa3/eNIbHBIM, OTCPOYKAa BBEJEHHS BTOPOrO KOMIIOHEHTAa HE IOJIKHA
NPUBOIIUTH K MOTEPE MOJIE3HOTO 3P eKTa KOMOMHALIUH.

[00188] CornacHO IOTMOJMHHUTENHFHOMY acCIEKTy HACTOSIIEero H300peTeHHs MpeayCMOTpeHa
bapmanieBTHUIECKast KOMIO3ULIUS, KOTOPAst COAEPIKHUT COEAUMHEHHE M0 HACTOSIIIEMY H300pETEHHIO
Wi ero (apMaLeBTHYECKH MPHEMIIEMYIO COJb B KOMOMHAIMUA C ONHUM WM HECKOJIbKUMHU
JOTOJTHUTENbHBIMA ~ TEPAIEBTUYECKUMU CPEICTBAMM B COYETaHHH C (apMaLeBTHUECKU

NpUEMIIEMBIM pa30aBUTENEM WM HOCUTENEM.
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[00189] OnHO UM HECKONBKO AOMOJHUTEIbHBIX TEPANEBTHUECKUX CPEACTB MOTYT COIEPIKaTh
JOTIOJTHUTENBHOE COEAMHEHHE IO HacrosimeMy wu3o0pereHnto. CrenoBaTenpbHO, B OXHOM
BapUaHTE OCYIIECTBJICHUS MPEAyCMOTPeHa papMalieBTHUECKash KOMITO3ULIVSI, KOTOPast CONEPIKUT
ZIBa COEAMHEHUsI TI0 HACTOSIIIEMY M300peTEeHHIO WK UX (papMalieBTUIECKH MPUEMIIEMbIE COJIH B
COYETaHUH ¢ (papMaLeBTUYECKU TPHEMIIEMBIM pa30aBUTEIIEM MM HOCUTEIIEM.

[00190] CornacHO KOHKpPETHOMY AacCMeKTy HACTOSLIEro H300peTeHuss MpeayCMOTpeHa
KOMOUWHAIMS, TTOIXOASIIAS AJIsl MPUMEHEHHSI B TIPEAYIIPEKIESHUH HITH JICYEHUU aJUIEPTUUECKOTO
3a00JieBaHys, BOCTIAJIHUTEIBHOIO 3a00JI€BAHUSI WIM ayTOMMMYHHOro 3aboiyieBaHus (Hampumep,
actmbl un COPD); cepaedHO-COCYTUCTOrO MM MeTaboNMMYecKOoro 3adoyieBaHus (Hampumep,
nuabeta); HeHpoaereHepaTUBHOTO 3a00JIeBaAHUST, XPOHHUYECKOTO 3a00JIeBaHUS TIOYEK HITH TEYESHH,
CEepPHOBUIHO-KJIETOYHON AHEMUH, JIETOYHOH apTepHaJbHON THIEPTEH3UH, paka Wi s
COACMCTBUS TPAHCILJIAHTALINH.

[00191] CormacHO KOHKPETHOMY AaCHeKTy HACTOSIIero H300peTeHus MpeayCcMOTpeHa
KOMOWHAIWYS, TOAXOMAINAs Al IPUMEHEHHUS! B NMPENYNPEKICHUN WIN JICYCHUH XPOHUYECKOM
OOCTPYKTUBHOHM OOJI€3HM JIETKUX, aCTMbI, JIETOUHOW apTepUANbHOW TUIEPTEH3UH, CaxapHOTO
nnadera, XpoHWHYECKOro 3abojeBaHHsl IIOYEK, S3BEHHOro Koyuta, OojesHn KpoHna,
BOCTIAJTUTEJILHOTO 3a00JIeBAHUS KHIIEYHHUKA, HACIEACTBEHHON aTakcun @punpeiixa, CeprioBUIHO-
KJIETOUHOW aHEMUH HJIH HEAJKOT'OJIbHOTO CTEaTOreraTHTa.

[00192] IIpumepsl APYrUX TEPANEBTUYECKUX CPEACTB, KOTOPBHIE MOXKHO NPHUMEHSTh KaK 4acTb
KOMOMHHMPOBAHHOW Tepanmuu C COEJUHEHHEM I10 HACTOSIIEeMYy H300peTeHuro (Hampumep, B
KauecTBe OIHOIO W3 JBYX WM OOjiee aKTUBHBIX CPEACTB KaK 4YacTh ABYXKOMIIOHEHTHOH WJIN
TPEXKOMIIOHEHTHOI KOMOMHALMIT), BKIIFOUAIOT O3 OrpaHUueHHs CIIeAyoIIee:

(1) aroHucThI OeTa-2-agpeHoperentopa (KOTopble MOTYT MPEACTaBIATh COOOH palemMar Ui OOuH
SHAHTHOMEP), BKIIKOYAsl CaJbMETEPOI, caibOyTamodn, ¢opmoTepon, canbmedamorn, GheHoTepol,
KapMOTEPOJI, 3TAHTEPOJI, HAMUHTEPOJI, KJIeHOyTepo, mupOyTepos, ¢aepOyTepos, penpoTepo,
OamOyTepos, HHIaKaTepoJ, TepOyTalivH, BUIAHTEPOJI, OJIOAATEPOIT U UX COJIH,

(11) aHTUXOJIMHEPTHYECKUE CPEACTBA, ASHCTBYIOIINE B KAUECTBE AaHTATOHHUCTOB HA My CKAPUHOBBIE
peLenTophl, KOTOpble BKIIIOYAIOT UIpaTonuil (Hampumep, B Bume Opommma, CAS 22254-24-6,
peann3yeMoro mojA Ha3BaHUEM ATPOBEHT), OKCHTPOINUH W THUOTpONUil (Hampumep, B BHIE
opomuna, CAS 136310-93-5, peanuzyemoro nox Hazsanuem Crimpusa), pesarponat, LAS-34273,
AKJIMAUHUN, TIMKONUPPOHUN, YMEKIUANHUN U UX COJH,

(111) KOPTUKOCTEPOWAHBIE IMPOTHBOBOCHAINTENbHBIE  CPEACTBA;, TNPUMEPBl  BKIIOYAIOT
METUJITIPEHU3O0INIOH, TPEIHU30NIOH, JeKCaMeTa3oH, (IIyTHKa30HAa IPONHOHAT, (IIyTHKa30HA
dypoar, crnoxxHble 3pupbl OeKIOMeTa30Ha (HAIPUMEp, CIOXKHBIN 17-nponuoHaTHbIN 3¢up wim

cnoxkHpli  17,21-nunponuoHatHeiii  3Qup), OynecoHun, (IYHU3ONUA, CIOXKHBIE 3(QUPHI
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MOMeTa3oHa (Hampumep, MomeTa3oHa (ypoar), TPUAMIIMHOJIOHA ALETOHHH, POQJIETIOHUN,
LIMKJIE30HHU], OyTHKCcOoKopTa nmponuoHat, RPR-106541 u ST-126;

(Iv) mpOTMBOBOCHANUTENbHBIE CPENCTBA, BKJIIOUAs HECTEPOUIHBIE IPOTHBOBOCIAIUTEIIbHbIE
nexkapcrBeHHble cpenctBa (NSAID), mpumepsr NSAID BkIO4arOT KPOMOIJIMKAT HATPUS,
HEZOKPOMII Harpusi, uHruoburopsl ¢ocponmscrepassl (PDE) (manpumep, Tteodumms,
uaruouropel PDE4 nnu cmemanneie narnOuropel PDE3/PDE4), aHTaroHucTsl JeHKOTPHEHOB,
unruburopel  JAK, wunruOutoper Pi3K, WHruOUTOpHl CHHTE3a JIEHKOTPUEHOB (HAmpuUMep,
MOHTeJyKacT), MHruOuTopbl iINOS, UHrHOUTOPBI TPUNTA3bl U 3JIACTa3bl, AHTATOHUCTHI OeTa-2-
WHTETPUHA U arOHHMCThI WJIM AHTArOHUCTBI aJ€HO3MHOBBIX PELENTOPOB (HAMPHUMEpP, ArOHHCTBHI
aJleHO3MH-2a), AHTAaroHHCTbl LMTOKHMHOB (HANPHUMEP, AHTArOHHCTbI XEMOKHHOB, TaKHE Kak
anraroHucT CCR3) niu MHrHOUTOPBI CUHTE3a IUTOKIMHOB HJTH MHTHOUTOPBI S-JIMMOKCUT€HA3HI,
(V) cocynopacIIupsironIfe M aHTUMPONU(EPATUBHBIE CPEACTBAa (HANPUMEp, MPOCTAHOUIBI H
unrnouropsl PDES), Bkirovast snonpoctenon (Dnonan), Tpenpoctuui (Pemony iiH), Hionpoct
(BenraBuc), tpempoctuaun (Tusaco), Oocentan (Tpakmmp), amOpucenran (Jlerampuc),
cungeHadwun (Pesanmo), Tananadun (Anuupka),

(vi) aHTHOMAa0eTHYECKUE JIEKAPCTBEHHBIC Iperaparthbl, BKIIOYAs BHIbl WHCYJIHMHA, OWIyaHHUIbI
(Harmpumep, MeT(GOPMHUH), BUIBI CYIb()OHIIMOUEBUHBI (HAIPUMED, TITUMETTUPH ), METJTUTUHHU/IbI
(HampuMmep, penariMHUA), THUA3OJWAMHAUOHBI (HANpUMeEp, THOTJHNTA30H), WHIHOUTOPHI
aunenTuaunentraassl 1V (Hanpumep, CUTaraunTUH), MUMETUKU MHKpeTuHa/aHajsorun GLP-1
(HampuMmep, JUPArNyTUA, OSKCEHATUH, JWIALIYTHA), WHTHOUTOPBI  HATPUH-TIIIOKO3HOTO
korpancnoptepa-2 (SGLT2) (Hanpumep, kaHarauduo3uH, Aanariugio3uH 1 SMOariudio3uH) u
MHTHOUTOPBI O-TJIFOKO3UAA3bI (Harpumep, akapOo3y);

(vil) TUAPOKCHMMOYEBHMHY U JpyrHe CpPeACTBAa, NPUMEHseMble IJIsl JICYEHUS CEePIOBUIHO-
KJIETOUHOM aHeMuH, Takue kak L-rmytamun, NCX1443, GBT440 (BokcenoTOp), YHUBEPCATIbHbIE
aHTaroHUucThl cenekTHHOB (GMI-1070, puBumaHcen), T'yMaHM3HUPOBAHHOE AaHTUTENO K P-
cenektuny (SelGl, xpunanmusymal), anrtamepbl P-cejeKTHHA, CEBYMapWH, pPErajeHO30H,
tukarpenop, N-anermwi-uuctenH (NAC), unaruburopsr ¢ocdonmscrepassl 9 (manpumep, PF-
04447943, IMR-687, BAY 73-6691, BAY 41-2271); u

(viii) uaruburoper ASK1, Takue kak cemonceptud, arornctel FXR, Takue kak obernxoneBas
kuciora, GS-9674, Px-102, uaruburopst ACC, takue kak GS-0976, u aronuctsl PPAR0/O, Takue
kak smadudpanop.

[00193] YnomsiHyThIe Bbille KOMOWHALMH MOKHO YCHEIIHO Mpeaiarath Ui NMPUMEHEHUE B
dopme (dapmaneBTHUECKOrO COCTaBa, M, TakuM o0pa3oM, (apManeBTHYeCKHEe COCTaBbI,

cozieprkaliie KOMOMHALMIO, ONPEAENIeHHYI0 BbIIIE, BMECTe ¢ (hapMaLeBTHUECKU MPHEMIIEMbIM
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pasOaBuTeNneM WM HOCUTENEM, TMPEICTABISIOT AOMOJHHUTENbHBIH AaCMeKT HACTOSIIEro
M300peTeHMS.

[00194] Takoe coBMeCTHOE/KOMOMHUPOBAHHOE  JIEYEHHE MOXKHO  O0ECHeduTh  MyTeM
OIHOBPEMEHHOIO, IMOCJIEI0BATEIbHOIO WM pa3AelbHOrO BBENEHHs JO03bl  OTAEJBbHBIX
KOMIIOHEHTOB JIeYeHUsl. B OZHOM BapuaHTe OCYINECTBJEHUS OTHENIbHbIE COCAMHEHMs OyIyT
BBOAMTHLCS] OTHOBPEMEHHO B KOMOMHUPOBAHHOM (hapMaleBTHYECKOM COCTABE.

[00195] B Takux KOMOMHHUPOBAHHBIX BHAAX TEPANUU HCIONB3YIOTCS COEAUHEHUs TI0
HACTOSILIIEMY H300PETEHHIO B Mpenesax Quara3oHa 103, ONMHUCAHHOTO B JAHHOM JIOKYMEHTE, a
apyroe (¢apMaleBTHYECKH AKTUBHOE CPEACTBO — B TMpeAeNaX YCTAaHOBJICHHBIX ISl HEro
IMana3oHOB 03 WA B TAKOW JO3UPOBKE, UTO OIMHCAHA B COOTBETCTBYIOLIEM OIyOJIMKOBAHHOM
HCTOYHHUKE.

[00196] Crnenyromue npoHymMepoBaHHbIe MyHKTHI 1 -30 He SBISIOTCS NMyHKTaMU (HOPMYJIBI

I/1306peTeHI/I$[, a OMUCBIBAIOT OMPECACIICHHBIC aCIICKThI U BAPHUAHTBI OCYILIECTBJICHUA HACTOALIECTO

U300peTeHMSI.
1. Coenunenue popmysl [ mm ero papMaleBTHUECKH PHEMIIEMast COJIb:
R5
@,
rae:

X! npencrasnsier co6oit azot umm rpyrnmy -CRS;

X? npencrasnsier coboii a3ot umu rpymmy -C*R”;

R! Buibpan u3 Crsankunen-RY, rereponuxnuna u 8-10-uneHHOro OGUIMKIMYECKOTO
reTepoapuia, rae yKa3aHHbIH TeTepOLUKINI HeoOs3aTeIbHO 3aMelleH OIHUM HJIN
HECKOJIbKIMH 3aMECTHTEJISIMU, He3aBUCUMO BbiOpaHHbiMH U3 Ciankwmna, -C(O)-
R!%2 S02-RY, Ci3ankunen-OR™ u rerepoapuna, KoTopelii HE0OA3aTENLHO 3aMelIEH
OIHUM WJIM HECKOJbKUMU 3aMECTUTENSIMU, He3aBUCUMO BbIOpaHHbIMH 13 Ci-
sankuna, Cs7uuknoankuna, rajoreda, OH, C1-3alKOKCH U LIMAHO; U TAe YKa3aHHBIN

8-10-uneHHBIN OMUMKIMUECKUH reTepoapui HeoOsA3aTeNbHO 3aMeIleH OIHUM WU
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HECKOJIbKIMH 3aMECTUTEJISIMH, He3aBUCHMMO BbIOpaHHbIMH m3 Ciaankmna, Cs-
7imkoankmia, rajgoresa, OH u Ci3aikokcew;

R? puibpaHn u3 Bogopoaa, Gpropa, xjaopa u C13ankuna;

R’ BoiOpan u3 Bomopoma, ¢ropa, xaopa, Opoma, Cisankokcu, Cisankuna, Ci-
3TaJIOr€HANIKUJIA U [IHAHO;

R* npencrasnser co6oii Bonopon win C14ankul;

R’ npencrasnser co6oii -C(0)-Cisankun, -C(0)-Cs-7imknoanku, -C(O)-reTepoapu Hiu -
C(O)-apuu, roe ykazaHHBIE TeTePOAPHI U apyJl HEOOs3aTeIbHO 3aMEeIeHbl OTHUM
WIA HECKOJBbKHUMU 3aMECTUTENISIMH, BbIOpaHHbIMH 13 Cil.4ajKuiia, rajoreHa,
runpokcy, Ci3ankokcu, CO2RY u nnano; uan

R* 1 R’ B3siTBIE BMECTE C ATOMOM a30Ta, K KOTOPOMY OHH IIPHCOEAUHEHBI, 00pa3yroT 4-, 5-
WK 6-4JIEHHOE TeTEPOLMKIMIBHOE KOJBIO, TNIe YKa3aHHOE TeTEPOLMKIHILHOE
KOJIBIIO:

COIEP KUT OAMH WM HECKOJbKO (pparmenToB -C(O)-, MpUCOENNHEHHBIX K aTOMY
a30Ta,

HeoOsI3aTeIbHO COAEPIKUT OJIUH HITH HECKOJIBKO AOMOJHUTEIBHBIX T€TEPOaTOMOB,
BBIOPAHHBIX U3 KUCIIOPOAA, a30Ta U CEpbI;

Heo0s13aTeIbHO KOHIEHCUPOBAHO C aPHIIbHBIM HJIH T€TEPOAPHIIbHBIM KOJIBIIOM;
Heo0s13aTeIbHO MPUCOETUHEHO TTOCPEACTBOM CITUPOCBSI3U K C3.7LUKI0ATKUIbHOM
rpyIne uin 3-6-4JIeHHOMY IreTepOLUKIHIBHOMY KOJIbLY U

Heo0s13aTeIbHO 3aMEIIeHO OJJHIUM WJIM HECKOJIbKUMHU 3aMECTUTEIISIMH, HE3aBHCHUMO
BoIOpaHHbIMU U3 Ci4ankuna, rajgoreHa, OH, Cisankokcu, Ci-3raJioreHasikuIa,
muano, NRRY7, C(O)R™®, S(O)RY u SO2R?;

L! u L? nesapucumo BbiOpanbl u3 cesasu u -CR?'R?2- npu ycnosuu ecu L? npencrasnsier
coboii cs3b, X' u X? 0THOBPEMEHHO HE MOTYT ObITh a30TOM;

R® u R’ He3aBucumo BeiOpansl u3 Bogopoaa, Cis4ankuna u C3-7UUKI0aNKIIA;, UITH

RS u R7, B3aTHIE BMECTE C aTOMOM yTJIEPOAia, K KOTOPOMY OHH MPHCOEIHHEHbI, 00pasyIoT 3-
, 4-, 5- unu 6-uNieHHOE UKJIOAJIKHUIIBHOE KOJIbIIO;

R® npencrasnser coboit C(=0)NRPR® umn -C(=0)R;

R® npencrasnser coboit Bonopon win C1-6ankul;

R® npencrasnster coboii Bomopon, Ci-samkun umn Ca-rmknoankun, rae Cl-6aIKuIbHAS HITH
C3-71MKIIOANIKUJIbHASL TPYTINbI HEOOSA3aTENbHO 3aMeIEHbl OJJHUM HJIH HECKOJIbKHUMHU
3aMECTHUTEIISIMH, HE3aBUCUMO BbIOpaHHbBIMH u3 Crankmina, Cs3-7HUKIOATKUNIA,
ranorena, OH, Cisankokcu, C1sranorenankuna, quano, NRI°R7 C(O)R!® S(O)RY

1 SO2R?’;



88

R3 1 R®, B3aThIe BMEcTe ¢ aTOMOM a30Ta, K KOTOPOMY OHH TIPHCOEIHHEHBI, 00pa3yioT 3-,
4-, 5-, 6- M 7-4JI€HHOE TEeTEPOLMKIIUIBHOE KOJbLO, IZ€ TeTePOLUKINIBHOE
KOJIBLIO:

Heo0s13aTeTbHO CONEePIKUT OITMH UJTH HECKOJIBKO JOTIOJIHUTEBHBIX MeTePOaTOMOB,
BBIOPAHHBIX U3 KUCJIOPOA, a30Ta U CEPbI; U

Heo0s13aTeIbHO 3aMEeIIeHO OJJHUM WJIM HECKOJIbKUMU 3aMECTUTEIISIMH, HE3aBHCHUMO
BbIOpaHHbIMU U3 Crsankuia, Cs-7uukioankuia, rajgoreda, OH, Ci-sankokcu, Ci-
sranorenankuna, muado, NRI°RY, C(O)R'®, S(O)RY u SOR?;

R® npencrasnser coboit Ci3ankun uiu C1.3raqoreHaKu,

R’ BrIGpan u3 Bopopona, Ci4ankuna, ruapokcy, C13aIKOKCH U rajloreHa,;

R!? ri6pan u3 Bogopona u Ci4akuna; uim

R’ u R'°, B3sTeie BMecTe ¢ aTOMOM yriepona, kK KOTOPOMY OHHU MPHCOEAHHEHBI, 00Pa3yoT
3-, 4-, 5- unu 6-4aeHHOE UKJIOAIKUITBLHOE KOJBIIO, WU

L? npencrasaser coboii csas3b, 1 R7 u R, B3ateie BMecTe ¢ aTomMamu, K KOTOPbIM OHH

,
NPUCOEANHEHBI, 00pasyroT 4-, 5-, 6- Win 7-4JIeHHOe NUKIOAJKWIBHOE WIH
reTePOLMKITNIBHOE KOJIBLIO, T/IE:

YKa3aHHOE TeTePOLMKIMIBHOE KOJIbLIO CONep:KUT | wmiam 2 rerepoaroma,
HE3aBHUCHUMO BBIOPAHHBIE U3 a30Ta, KUCIOPOAA U CEPHI,

yKa3aHHOE [UKJIOATKUIIbHOE KOJIBIIO0 HEOOsI3aTeNbHO coepkuT | mmm 2 yriepoa-
yTJIEpOIHbIE ABOWHBIE CBS3U M HEOOS3aTENbHO COEAMHEHO MOCTUKOBOM CBSI3bIO B
Buzie C1-3aJIKHJIEHOBOM TpyIIIbl, COSAMHSIOICH 1B aTOMa YIJIEpOAa KOJIbLIA, UK
R’ HeoOssarenbHO  mpencTaBiaser  coboil  Ci-3aMKMJIEHOBYIO — Ipymimy,
coenuHsOy0 C* ¢ aTOMOM yriiepoa KOJbLa,

YKa3aHHbIE IUKJIOAJKUIbHOE M TeTEPOLMUKIMIBHOE KOJbl[a HEo0s3aTebHO
3aMeIeHbl OMHUM UM HECKOJIBKHUMU 3aMECTUTEISIMH, HE3aBHCUMO BhIOPAaHHBIMH
u3 Craankuna, rajgoreHa, OH, Ci-sankokcu, Ci-3ralioreHankuia u qeUTepus; u
YKa3aHHbIE IUKJIOAJTKUIBPHOE W TeTEPOLUKIMIBHOE KOJbI[a HEeo0s3aTebHO
MPUCOETUHEHBI TOCPEACTBOM CITUPOCBS3H K C3-71IUKII0ATKUIBHON TPYIIIeE;

R!! sri6pan us -C(0)-R*, -S02-R?’, -NR?*C(0)-R?’, -NR?*¥S0»-R?’, reTepounknuna, apuna
U TeTepoapuia, rae yKa3aHHbIe apuibHas ¥ TeTepOapiibHasl TPY bl HEOOS3aTETbHO
3aMeleHbl OJHUM HITH HECKOJbKUMH 3aMECTHTENISIMU, HE3aBUCHMO BHIOPAHHBIMH K3
Cisankmia, Cisranorenankmna, Cs-yuuxioankmia, Cir-samkmieH-R*°, ramorena, OH,
C1-3aJIKOKCH, TETEPOLMKIINIA U LMAHO, W yKa3aHHAs TeTEePOLHKIUIbHAS TPyIIra

HE00s13aTEIbHO 3aMelIICHa OJHUM HJIM HECKOJIbKUMHU 3aMECTUTCIIAMU, HE3aBHUCHUMO
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BeIOparHbIMU U3 Cisankwna, Ci-srajgoreHankmna, Cs.uuknoankuia, Ci-4aIKuieH-
R ranorena, OH, C1-3a1KOKCH, OKCO U LIUAHO;

R!'? Bri6pan u3 Cisankuna, Cs.7uuknoankuna, ORY NR*’R* | apuna u rerepoapuna, rae
yKa3aHHbIE apUJI U T€TEPOapHIT He0O0sS3aTENbHO 3aMeIEHbl OTHUM WJIA HECKOJbKUMHU
3aMEeCTUTENISIMH, He3aBUCUMO BbiOpaHHbIMH U3 Cisanmkmna, ramoreHa, OH, Ci.
3aJIKOKCH U ITHAHO,

R sri6pan u3 Cisankuna, C3.7HUKIOANKNNIA, reTepoapiiia, rereponukanna u NR*R5, roe
yKa3aHHbIE T'€TEPOApUiI M TETEPOLMKIINI HEOOS3aTENbHO 3aMeleHbl OJHUM HITH
HECKOJIbKUMH 3aMECTUTEISIMU, HE3aBUCUMO BbIOpaHHBIMU 13 C1-4aJIKHIIa, raloreHa,
OH, C1-3aJIKOKCH U LIHAHO;

R!'7 Bri6pan u3 Bomopona, Cisankuna, C(O)Ci-3ankuna u C(O)NR¥*RY;

R!® RY u R?° nesasucumo Buiopans! u3 Ci4ankuta, OH, Ci.3ankokcu u NR**R¥;

R?* Bri6pan u3 Crsankuna, NR*R*! 1 OR*;

R?’ Boibpan u3 Craankuna u NRYRY;

R?7 gribpan u3 Craankuna, C3.uukaoankuna, C1-3TaJoreHankuia, TeTepoLUKIIIa, apuia 1
reTepoapuia, rjie yka3aHHbIe apuil U reTepoapu HeoOsI3aTebHO 3aMeIeHbl OTHUM
WIH HECKOJBKUMHU 3aMECTUTEIISIMH, He3aBUCUMO BbhIOpaHHbIMH U3 Ciamkmia, Ci-
srajorenankuia, Cs.7iuknoankuna, Crsankumnen-R*, ragorena, OH, Ci3ankokcu u
1[HaHO;

R?° Bribpan u3 Cisankuna, Cs7iuknoankuna, Cl-3rajoreHankuna, apuia U reTepoapuia,
rIe yKa3aHHbIe apuj M TreTepoapui HeoOsS3aTeNbHO 3aMEeLIeHbl OIHUM WU
HECKOJIbKUMH 3aMECTHUTEJISIMH, He3aBUCUMO BbIOpaHHbIMH u3 Ciaankumna, Ci-
sranoreHankmia, Cs.7iukinoankuia, CrsankmieH-R*, ranorena, OH, Ci-3aiaKokcu u
I[HaHO;

R3® sri6pan u3 ruppokcy, Cizankokcn, C3.7uukaoankuna, muano u NRYR*;

R*’ priGpan u3 Bonopona u Ci4ankuna;

R*' Bribpan u3 Bomopoma, Ciaankuma, Cs.uukiaoankuna, Ci3aJKOKCH, apuma H
reTepoapuia; uiu

R* u R*!, B3sTHIE BMECTE C ATOMOM a30Ta, K KOTOPOMY OHH MPUCOEIHHEHLI, 00pasyioT 4-,
5- wau 6-4NIeHHOE reTepoaAPUIbHOE UJTH MeTEPOLIUKIUIBLHOE KOJIBLIO, IT€ YKa3aHHBIE
reTepoapuiibHOEe U TeTePOLUMKIMIBHOE KOJIbI[a HEOOsI3aTeNIbHO 3aMelleHbl OIHUM
WA HECKOJIbKUMH 3aMECTHTEJSIMH, HE3aBUCHUMO BbIOpaHHbIMH u3 Cl-sankuia,
rajorena, OH, Ci-sankokcu, C3-7UKIIOANKNIIA B [TUAHO;

R* u R* ne3zaBucumo BriOpanbl u3 rugpokch, Cisankokcu u C3.71UKI0ANKUNA; |
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14 15 16 21 22 23 26 28 31 32 33 34 35 36 37 38 39 42 43 44
R™, R7,R®, R, R™, R™, R, R™, R7, R, R, R™, R, R, R, R, RP, R™, RY, RY,
R*" u R* nezaBucumo Beibpanbl u3 Bonopona, Cisankuia u Cs.7HukI0ankuna.

CoenuHeHue Mo MyHKTy 1, rae yka3aHHOE COEAMHEHHE XapaKTepU3yeTCsl CTPYKTYypHOM

dopmyoii IA nnu IB, nokasaHHOM HIKe:

5
| ®
|
R1 \R4 N
o o
= J
N ||_1 TB RS .
R
X1 X2 /!‘\\\
R7’ ~N 270N R10 R10
R3

(1A) (1B)

rne LY L2, X!, X2 uR! - RY gnsrorcs Takumu, kak omnpeaeseHo B myHkTe 1.
CoenuHenue 1o MyHKTy 1 uiu nyHkTy 2, rae L* npencrasnsier coboii casb, u R7 u R1°,
B3SThIE BMECTE C AaTOMaMHU, K KOTOPBIM OHH IIPUCOEAUHEHBI, 00pa3yIoT 4-, 5- Hiin 6-4eHHOe
LIUKJIOAJIKUIIBHOE MITH FeTEPOLUKIMIIBHOE KOJIBIIO, IPH 3TOM
yKa3aHHOE TeTePOLHKINIBHOE KOJBIO CONEPKUT | min 2 rerepoaToMa, HeE3aBUCHMO
BBIOpaHHBIE U3 a30Ta, KHCIOPOAA U CEPHI;
yKa3aHHOE IMKJIOAJKUIBHOE KOJBLIO HEeOoOs3aTeNbHO comep kuT 1 mimm 2 yriaepon-
yTJIepOJHbIE JBOIHBIE CBSI3U M HEOOA3aTENIbHO COEIMHEHO MOCTHUKOBOH CBSI3bIO B
Bune C1-3aKUIEHOBON IPyMNbl, COEAMHSIONIEH JBa aTOMa yIyieposa Konbla, uiu R’
HeoOs13aTebHO npencTasisieT codoit Ci-3aaKuIeHOBY 0 rpyy, coeaunsitoyo C* ¢
aTOMOM YTJIepOsia KOJIbLIA,
yKa3aHHbIE IUKJIOAKUIBHOE 1 T€TEPOLIMKIIMIBHOE KOJIbIIa HEO00S3aTeIbHO 3aMEILEHbI
OIHUM WJIH HECKOJBKHUMH 3aMECTHTEIISIMU, HE3aBHCUMO BhIOpaHHbIMH U3 C1-4aJIKUIIA,
rasoreda, OH, Ci-3ankokcu u aeirepust; u
yKa3aHHbIE [HKJIOAJKWIBHOE ¢ TeTePOLUKIMIbHOE KOJbIa HE00s3aTeNbHO
MPUCOEAMHEHBI MOCPEICTBOM CITUPOCBA3H K C3-71IUKIIOANKHIIBHOHN TpyIe.
CoenuHeHne mO TNYHKTY |, re yKa3aHHOE COENUHEHHE XapaKTepU3yeTcs ONHOW U3

ctpyktypHbIx ¢opmyi IC, ID, IF, IG, 1J, IK, IL, IM unu IN, moka3aHHBIX HUXKE:
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R R4
I Ré8a | R8s
N N
R4 ~ R4 ~ > R5 (o) l!l ~
o) R8b 0 o} s R®
\\\\R
Ra N Re N SN
Ra () Rs (IK)
RBa
|
R N
R 1 \O 1 \0 ~ Rsb
Ry Rz j
Rs R3

(IN)

rme R!-R6 R® R3% R® R y R® apnsroTcss TakuMu, Kak ompefeneHo B MyHKTe 1 u
LIUKJIOTEKCHILHOE, LUKJIONEHTUIBHOE, MUIEPUAMHUIBHOE, MUPPONUAMHMUILHOE WU

MOP(OJIMHUIBHOE KOJBLIO:
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HEeOoOs3aTeIbHO 3aMEIIEHO OJHHM WJIM HECKOJbKHMH 3aMECTHTEJISIMH, HE3aBHUCUMO

BeIOpanHbIMU U3 Ci4ankwuna, ranoreHa, OH, Ci-3ankokcu u nefitepust; u

Heo0s13aTeTbHO MPUCOSTUHEHO TOCPENCTBOM CIUPOCBSI3U K C3.7IUKIIOQIKMIIBHOM IpyTIIIe.
Coenunenue no mobomy u3 nyHkros 1-4, rne R! npencrasnser co6oii Cisankunen-R!',
takoii kak CH2-R!%,
Coenunenne no mobomy u3 myHkToB 1-5, rmeR!M Bribpan uz -C(0)-R%*, -SO2-R?) -
NR26C(0)-R?’, -NR?8S0»-R?° u rerepoapuna, e yKa3aHHBIH reTepoapii HeoOs3aTebHO
3aME€I€H OAHHUM HJIM HECKOJIbBKUMH 3aMECTHUTEIIAMH, HE3aBHCHUMO Bbl6paHHbIMI/I u3 Cl-
sankuna, CisranoreHankmna, Cs-uuknoankmna, Cr-ankmwieH-R*°) ramorenma, OH, Ci-
3QJIKOKCHU, T€TEPOLIUKIIMIIA U ITHAHO.
Coenunenue 1o mobomy u3 myHktos 1-6, rame RM npencrasnser coGoii rerepoapur,
HeO6$I3aTeJ'IbHO 33.MeH.[eHHbII71 OJHUM HWJIHM HECKOJbKUMH 3aMECTUTCIIAMU, HE3aBHCUMO
BoIOpaHHbIMUH u3 Craankuna, Cisranorenankuna, Cs.uuknoankuna, CisamxuneH-R¥,
ranorera, OH, Ci-3ankokcu, reTepoLuKInia U [UAaHO.
Coenunenue mo jrobomy u3 nyHktos 1-11, rme R’ mpencrasnser coGoii retepoapui,
HeO6$ISaTeJ'[bHO 3aMeH.[eHHbeI OJHUM HWJIHM HECKOJbKUMH 3aMECTUTCIIAMU, HE3aBHCHUMO
BBIOpaHHBIMU W3 METHJIA, TWJIa, M3omponmia, audropmeruna, TpudTOpMeTHIA, XJIOpa,
dropa, uuknonponuna, merokcu, CH2-R*® u CH2CH2-R¥,
Coenunenue mo mobomy u3 nynktos 1-7, rme R npencraBnser coGoit mupumw,
MUPUMUIVHWIL, TUPUAAZUHWI, TUPA3UHWI, OKCA30JIUJI, U30KCA30UI, OKcaauasonui, 1,2,3-
tpuazomua, 1,2, 4-rpuazonmn,  1,2,4-0kcamuasonui,  MHAA30JWI,  OEH30TPHA30JIHII,
OEH3M30KCa30JIMIT, H30KCA30JIOMUPUANHII, HIMUIA30TUPUIUHII HITH TPUAZOJOTHPUIUHUI,
Ka)KL[bIﬁ N3 KOTOPBIX H606ﬂ3aTeJIbHO 3aMelIeH OJHUM HJIM HECKOJIbKHUMH 3aMECTUTCIIAMU,
He3aBUCUMO BbiOpaHHbIMU U3 Ci.ajnkuia, CisramoreHankwna, Cs-7uuknoankuia, Ci-
samkxunen-R*, ranorena, OH, C1-3aJKOKCH, FeTepOLUKINIA U [IUAHO.
Coenunenne mo mobomy u3 nyHktoB 1-7, rme R!! mpencraenser coGoii rerepoapmui,

BBIOPAHHBIN H3:
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an/Iqu Ka)KI[bIﬁ reTepoapI/m HeO6$ISaTeJ'IbHO 3aMCIICH OAHUM WM HECKOJIBbKUMHAU
3aMECTHTEJSIMH, He3aBHCHMMO BbIOpaHHbIMH w3 Ciaankwmna, Ci-sranoreHankmna, Cs-
7uukaoankuia, Cr4ankunen-R*°, ranorena, OH, C1-3a1KOKCH, FeTEpOLMKIINIA U LIHAHO.

Coenunenue 1o moboMy u3 myHkToB 1-4, rne R! BbiOpan U3 01HOM U3 CIenyOIUX TPy I



12.

YW\ IPENICTABIIAECT TOUKY MPUCOECTUHEHHsI TPY LI K AaTOMY KHCJIOPOAA OCTAJILHON 4acTH
COCAMHCHUs, U TAC KaXKIas IpyIIa HeOOsI3aTEIBLHO 3aMeEllceHa OJHUM HMJIM HECKOJbKHMMU
3aMeCTHTEJISIMHU, He3aBUCHMO BblOpaHHbIMU u3 Ciaanmkuna, Ciasranorenankmia, Cs-
siuknoankuna, Ci4ankunen-R*, ranorena, OH, C1-3a1KOKCH, FeTepOLUKIINIA U IIHAHO.

Coenunenue 1o moboMy u3 myHkrtos 1-4, rne R! mpencraBnser coGoil reTeponukin,
HeOOsI3aTEBLHO 3aMemeHHbIﬁ OJHUM HWJIHW HECKOJIbKUMH 3aMECTUTCIIAMHU, HE3aBHCHUMO

BbIOpanHbIMU n3 Ciaankuna, -C(0)-R'2 SO2-RY, rerepoapuna u Cisankunen-ORM™, rne
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14.

15.

16.
17.
18.

19.
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YVKa3aHHBII ~ TeTepoapmyi  HEOoOsI3aTeNIbHO  3aMelIeH OIHUM  WJH  HECKOJbKUMH
3aMECTHTEJISIMH, HE3aBUCUMO BbIOpaHHbIMEH M3 Ci.4ankuia, C3-7HUKIOANKWIA, TaJIOTeHa,
OH, C1-3aJIKOKCH U LIHAHO.

Coenunenue no moboMy u3 nyHkToB 1-4, rne R! npexncrasnser coboii nunepunuHuI Ui
MUPPONUANHUAI, KaXIbIi U3 KOTOPBIX HEOOS3aTENbHO 3aMEIIeH OIHUM WM HECKOJbKUMHU
3aMeCTHTENsAMH, He3aBUCHMMO BbiOpanHbiMH U3 -C(0)-R'2, SO2-R!%) rerepoapuna u Ci-
sankunes-OR!¥, rre ykasaHHBII rerepoapun HeoOSA3aTENBHO 3aMelIeH ONHUM MU
HECKOJIbKMMH ~ 3aMECTUTEJISIMU, He3aBUCUMO BbiOpaHHbiMu 13  Crasanmkuma, Cs-
7uuksIoankmia, ramoreda, OH, C1-3aJKOKCH U LIMAHO.

Coenunenue no nynkry 13, roe R! npencrasnsier coboil mupponuauHui, HeoOs3aTeIbHO
3aMEeINEeHHbIA OTHUM WJIH HECKOJbKUMHU 3aMECTHTEJISIMU, HE3aBHCUMO BBIOPAHHBIMU W3 -
C(0)-R2, SO»-RY, rerepoapuna u Cisankunen-ORM, rme ykasanseli rerepoapun
HeoOs13aTenpHO 3amerneH Ci-4aiakmioM nin C3-71UKIOaNKHIIOM.

Coenunenue 1o mo6omy u3 MyHkToB 1-4, rne R! BbIOpaH M3 OMHOM U3 CEnyOIMX TPy I
_N

H

re YVVW' QpeACTaBisIeT TOUKY NMPUCOETUHEHHUsS I'PYMIbI K aTOMy KHUCJIOPOAa OCTaJIbHOMN
YaCTH COEAMHEHUs, M TIJAe Kaxkaas TIpyNna HeoOs3aTeNbHO 3aMelleHa OIHUM WU
HECKOJILKMMH 3aMeCTUTENIAMH, He3aBUCUMO BbiOpaHHbIMH u3 -C(O)-R!2Z, SO2-RD,
rerepoapwia u CisankuneH-OR!, mpu 5ToM ykasaHHBIA TreTepoapusl HeoOS3aTENBHO
3amerneH Ci-4ankunom win C3-7HuKI0aTKUIIOM.
Coenunenue mo mobomy u3 myHkToB 1-15, rie R? npexncrasnser coboit Bogopos umu Grop.
CoenuHenue 1o roboMy u3 nyHkToB 1-16, rie R® npencrasnser coboii Bomopon uiiu XJop.
Coenunenne no moboMy u3 nyHktoB 1-17, rne R* nmpencrasnser coGoii Bomopon u R®
npencrasisier codoii -C(O)-Ciaankun, -C(O)-Csommknoankun wmn -C(O)-apun, rae
yKa3aHHBIA apwil HEOOS3aTENbHO 3aMELIeH OJHUM HIJIM HECKOJbKUMH 3aMECTUTEISIMHU,
BuIOpanHbIMU U3 Cl4ankuia, rajgorena, ruapoken, Cisamxoken, CO2RY u nuano.
Coenunenue 1o nobomy u3 nmyHktos 1-17, rae R* u R®, B3aThie BMecTe ¢ aToMOM a30Ta, K
KOTOPOMY OHHU NPUCOEAMHEHBI, 00Pa3yroT S5- MK O-4JIEHHOE T'eTePOLUMKIMIBHOE KOJIBIIO,
r7e yKa3aHHOE TeTePOLUKIINIBHOE KOJBLO:

COIEPKUT OAWH MM HECKONbKO (pparmeHToB -C(O)-, IPUCOESANMHEHHBIX K aTOMY

a30Ta;
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21.
22.
23.

24.

25.
26.
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HEeoO0s3aTeIbHO COAEPIKUT OAUH WJIM HECKOJIbKO IOTOJIHUTEIBHBIX T'€TePOATOMOB,
BBIOPAHHBIX U3 KUCJIOPOAA, a30Ta U CEPHI,
HeoO0s13aTeTbHO KOHASHCUPOBAHO C APHIIBHBIM KOJIBLIOM,
HEeoO0s3aTeIbHO MPUCOEAUHEHO MOCPEICTBOM CIUPOCB3U K C3-71UKIOATKUIBHON
rpynmne win 3-5-4JeHHOMY IeTepOLUKINIBHOMY KOJbIY U
HeoOs13aTeIbHO 3aMELIEHO OTHUM HJIM HECKOJbKUMH 3aMECTHTEISIMU, HE3aBHCHUMO
BoiOpaHHbIMU U3 Ci.ankuia, ramoreHa, OH, Cisankokcu, Ci-3raloreHajkuia,
nuaso, NR'°RY7, C(O)R!®, S(O)RY u SOR?.
Coenunenue 1o nmobomy u3 nyHkToB 1-17, roe R* u R, B3aThie BMecTe ¢ aToMOM a30Ta, K
KOTOPOMY OHH TPUCOEAMHEHBI, 00Pa3yIT reTepOLUKINYECKUil (PparMeHT, BHIOPAHHBIA 13

OAHOr0 U3 CICAYIOLIUX:
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I7Ie€ HACBIIEHHOE KOJBIO reTePOLMKINYECKOro (hparMeHTa Heo0s13aTeNIbHO IPUCOETINHEHO
MOCPEACTBOM  CHUPOCBA3M K C37IUKJIOAJKWIBHON Ipynme, MW TA€ YKa3aHHBIN
TeTepPOLMKINYECKU (parMeHT HeoOs3aTeNbHO 3aMelleH OIHUM WM HEeCKOJIbKUMH
3aMECTUTEISIMU, He3aBUCUMO BbIOpaHHbIMU 13 Ci-4ankuia, ranorena u OH.

Coenunenue 1o mobomy u3 nyskros 1-20, rae R® npencrasnser coboit C(=O)NRPR®®,
Coenunenue 1o nyHkTy 21, e R¥ npencrasnser coboii Bogopox.

Coenunenne no mynkry 21 umu nynkty 22, rae R® npencrasnser coboii sonopon, Ci-
sankua Wik Cs-stpknoankut, rae Ci-4aiKiibHas TpyIna HeoOs3aTeIbHO 3aMeleHa OTHUM
WIA HECKOJIbKMMH 3aMEeCTUTENISIMU, He3aBUCHUMO BbIOpaHHbIMU u3 ranoreHa, OH, Ci-
3anKoKCH, C3-7IIUKIIOANIKHIIA U LIHAHO.

Coenunenue 1o nyHkty 21, rneR* u R®®, B3srbie BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHHU
NPUCOEANHEHbI, O0pa3ylT 4- WM S-4IeHHOE TeTepPOLUKIMIbHOE KOJIBLO, TI7ie
TeTEPOLMKIMIIBHOE KOJIBIIO HEOOs3aTeNbHO 3aMEIIEHO OJHHUM WM HECKOJbKUMH
3aMECTHTEJISIMH, He3aBUCUMO BbIOpaHHbIME U3 Cl4anmkmia, ranorena, OH, Ci-sankokcn, Ci-
sranorenankuia, Cs.7uuknoankuia, muado, NR'°R'Y7 C(O)R'®, S(O)RY u SOR*.
Coenunenue 1o moboMy u3 myHkTos 1-20, rne R¥ npencrasnser co6oit Ci-3¢propankmun.
Coenunenue 1o mobomy u3 myHkToB 1-25, rne R’ mpencrasnser coboii Bomopon uiu

MCTHII.
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CoenunHeHue no MyHKTY 1, KOTOpOe BEIOPAHO U3 JIFOOOTO U3 CIIEAY FOIIETO:
(18,2R)-2-((S)-1-((1,3-ar0KCON30MHAONNH-2 -1 )MeTHI)-8-(4-(MeTHIaMUHO ) -4 -
okcoOyTokcH)-1,2,3,4-TeTparuapon30X MHOIHH-2-KapOOHI )-N-Me THJIIHKIOreKcaH-1 -
kapOokcaMuna;

N-(2-(((S)-1-((1,3-muoxconzonnaoaun-2-un)merui)-2-((1R,25)-2-
(>TrnKapbamonT)HKIIOreKcaH- 1 -kapOonmn)-1,2,3 ,4-TeTparuApon30X HHOINH- 8-
WJT)OKCH)3THIT)-5-METHITU30KCa301-3-KapOoKkcamua,
(18,2R)-2-((S)-1-(uuknonponankapbokcamunomern)-8-(((S)-1-(tnazon-5-

KapOOHWIT) TUPPOTHINH-3-UIT)OKCH)- 1,2, 3, 4-TeTparu1pon30X UHOJIHH-2-KapOOHMIT )-N-
METHIILUKIIOTEeKCaH- | -kapOokcamMua,;

(18,2R)-2-((S)-8-((1 H-nmpazon-5-mn)meroxcn)-1-((1,3-1uOKCON30MHAOIUH-2 -1 )METHI ) -
1,2,3,4-TeTparuapon30XuHOJIMH-2-KapOOHMIT )-N-MeTHIIIIKIJIOTeKcaH- | -kapOokcaMua;
(18,2R)-2-((S)-1-(auetamunomerwn)-8-(((S)-1-(Tnazon-5-kapOOHUIT ) TUPPOTUINH-3 -
wi1)okcu)-1,2,3,4-TeTparuapon30X UHOIUH-2-KapOOHWT )-/N-MeTHITIHUKIIOTeKCaH- 1 -
kapOokcaMuna;
(18,2R)-N-metn-2-((S)-1-((2-oxcookcazomunuH-3-mn)merun)-8-(((S)-1-(tnazon-5-
KapOOHWIT)TUPPOTHINH-3-UIT)OKCH)-1,2,3 4-TeTparuipOn30X HHOJINH-2-
KapOOHWIT)IUKJIOTeKCaH- 1 -kapOokcaMuaa;
4-(((S)-1-((1,3-guokconsonHnoauH-2-un)metun)-2-((1R,25)-2-
(MeTunkapbamomn)ukIorekcan- 1 -kapoonmn)-1,2,3,4-rerparuipOn30X MHOJIHH-8-
WJT)OKCH)Oy TAHOBOW KUCJIOTBI,
(R)-1-((5)-1-((1,3-gnoxconzonunonuH-2-mn)merun)-8-(((S)-1-(tnazon-5-

KapOOHWT) TUPPOTHINH-3-UT)OKCH)-1,2,3,4-TeTparuIpon30X UHOJIHH-2-KapOOHMIT )-N-
METHJIHIIE PUIUH-2-KapOoKcamMua,

(8)-2-((S)-5-xn0p-8-((5-(nupropmernn)- 1 -merun-1H-1,2,3-tpuazon-4-mi)meroxcu)-1-((2-
OKcOnmuppouAnH-1-mwi)mern)-1,2,3,4-reTparuapon30X HHOJIHMH-2-KapOoHU )-N-
METHJIIHPPOJIUANH- | -kapOoKcaMua;
1-(((S)-5-xmop-2-((S5)-1-(2,2-nudropanerwn)munepuana-2-kapOorm )-8-((5-
(mudpTopmermn)-1-mernn-14-1,2,3-rpuazon-4-un)merokcn)-1,2,3,4-
TETParuAPON30XMHOJINH- | -1IT)METHIT) TUPPOIHINH-2-0Ha;
(8)-6-((5)-5-xn0p-8-((5-(nupropmernn)- 1 -merun-1H-1,2,3-tpuazon-4-mn)meroxcu)-1-((2-
oKconuppouanH-1-uwr)merwn)-1,2,3,4-reTparunpon3oX uHOJINH-2-KapOoH )-N-MeTHII-5-

azacriupo[2.4]rentan-S-kapOokcamuna;
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(1R,28)-2-((R)-5-xnop-8-((5-(mudropmermn)-1-merun-14-1,2,3-rpuazon-4-ui)MeTOKCH)-
1-((6-okco-5-azacnupo|[2.4]renran-5-un)merun)-1,2,3,4-reTparugpon30X HHOJIHH-2-
kapOoHmn)-N, 1 -qumerrnnukiorekcas- 1 -kapbokcamuna,
(1S,2R)-2-((S)-1-((1,3-11OKCON30MHIOIHUH-2-UJT)METU ) -8-(4-0KkCco-4-(upponuaus-1-
un)OyTokcn)-1,2,3,4-TeTparuipon30X uHOJMH-2-KapOOHIT ) IMKJIOTeKcaH- 1 -kapOokcamua,
S-mmxnonponun-N-(2-(((S)-1-((1,3-arokconzounnonus-2-mn)merun)-2-(( 1R, 2S)-2-
(MeTunkapbaMom ) uuKIorekcan- 1 -kapoonmn)-1,2,3,4-TeTparuApoOu30X UHOJIUH-8-
WIT)OKCH )3 THJT)U30KCa30J1-3-KapOoKcaMusa,
N-(2-(((S)-1-((1,3-nuoxcousonnnonaun-2-mwi)meruin )-2-((1R,25)-2-
(MeTukapOaMowm ) UKIoreKcat- 1 -kapooum)-1,2,3,4-reTparu ApOn30X UHOJINH-8-
WJT)OKCH)3TII)-4, 5 - TMMETHIIN30KCa30J1-3-KapOOKCaMUa;
(1S,2R)-2-((S)-8-(((S)-1-auernnmupponunuH-3-ui)okcH)-1-((1,3-1noKkcon30nHI0IH-2 -
wimMetun)-1,2,3,4-reTparuapon30X HHOIUH-2-KapOOHMIT )-N-MeTHIILHKIOreKCaH- 1 -
kapOokcaMuna;

N-(2-(((S)-2-((1R,25)-2-(uukaonpornuikapOamMon) uKiIorekcas- 1 -kapoonmn)-1-((1,3-
IMOKCOU3OMHIONNH-2-1)MeTH)-1,2,3 4-TeTparuapon30X MHOINH-8-HIT)OKCH )3 THII)-5-
METHJI30KCa30I1-3-KapOoKcamMua,
N-2-(((S)-1-((1,3-nuoxcousonHnonus-2-mwimeruin)-2-((1R,25)-2-(3-runpokcrnazeTunus-
1-kapOoHMm)UKKIIOTeKCcaH- | -kapOoHu)-1,2,3,4-TeTparuipon30X UHOJIMH-8-HJT)OKCH )3 THIT )-
5-meTnnn30kca3on-3-kapOokcaMuna,

N-(2-(((S)-2-((1R,2S)-2-(uuka00y TrnKapOaMomI )UuKIorekcan- 1 -kapoonmn)-1-((1,3-
JIMOKCOU3OMHIONUH-2-1)MeTu)- 1,2,3,4-TeTparuapon30X MHOINH-8-HJT)OKCH )3T )-5-
METHJI30KCa30I1-3-kapOoKcamua,
S-mmxnonponuin-N-(2-(((S)-1-((1,3-nrnokconzonnnonus-2-mn)merun)-2-(( 1R, 2S)-2-
(MeTunkapOamom )uukIorekcan- 1 -kapoonmn)-1,2,3,4-reTparuApou30X UHOJIUH-8-
WUT)OKCH)3THJT)U30KCa30JI-3-KapOOKCaMUAa;
N-(2-(((S)-1-((1,3-nuoxkconsonHnonaus-2-mwimeruin)-2-((1R,2S5)-2-
(MeTunkapbamom)uuKIorekcan- 1-kapoonmn)-1,2,3,4-reTparuApon30X UHOJINH-8-
win)okcn)3Tiin)oensold]okcaszon-2-kapOokcamuna,
N-(2-(((S)-1-((1,3-nuoxkcousonnaonun-2-mwnmerni)-2-((1R,25)-2-
(MeTunkapOamom)uukIorekcan- 1 -kapoonmn)-1,2,3,4-reTparuApon30X nHOJINH-8-
win)okcn)3trin)oensol d Juzokcaszon-3-kapbokcamuna,
(1S,2R)-2-((S)-1-((1,3-arokcon3onHnonuH-2-m)MeTun )-8-(2-((5-metunuzokcazon)-4-
cyab(poHaAMHUI0)3TOKCH)-1,2,3 4-TeTparuipon30X nHOJIHH-2-KapOoHmI)-N-

METHILHKIIOTeKCaH- | -kapOokcamua,
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(1S,2R)-2-((S)-1-((1,3-anokconzounnonut-2-um)merun )-8-(((S)-1-(mupumuans-5-
KapOOHWIT)TUPPOTUINH-3-UT)OKCH)-1,2,3 4-TeTparuipon30X UHOINH-2-KapOoHMT )-N-
METHILHKIIOTeKCaH- | -kapOokcamMua,;
(1S,2R)-2-((S)-1-((1,3-arokconzonnnonun-2-um)mern )-8-(((S)-1-
HUKOTHHOWIITUPPOIUANH-3-11)oKen)-1,2,3,4-TeTparuapon30X uHOIMH-2-kapOoHm)-N-
METHJILIMKIIOTeKCaH- | -kapOokcamua,
(1S,2R)-2-((S)-1-((1,3-nrokcounzonHmonut-2-un)mMetui )-8-(((S)-1-((5-meTunuzokcaszon-4-
WT)CY JTb() OHIIT ) TUPPONTUAMH-3 -1 )OKCH)- 1,2, 3, 4-TeTparugpon30X HHONINH-2-KapOoHm)-N-
METHIILUKIIOTEeKCaH- | -kapOokcamMua,;
(1S,2R)-2-((S)-1-((1,3-arokconzonHnonuH-2-mn)merun)-8-(((S)-1-(tnazon-5-

KapOOHWIT) TUPPOTHINH-3-UIT)OKCH)- 1,2, 3, 4-TeTparuipon30X UHOJIHH-2-KapOoHMT )-N-
METHIILUKIIOTEeKCaH- | -kapOokcamMua,;
N-(2-(((S)-1-((1,3-nuoxkcousonHnonaus-2-mwnmerni)-2-((1R,25)-2-
(MeTukapOaMomT)uKIIoreKcaH- 1 -kapoonm)-1,2,3,4-reTparuApON30X UHOJNH-8-
WUT)OKCH)3THIT) THA30J1-2-KapOoKcaMua,
(1S,2R)-2-((S)-8-(((S)-1-(unknonponankapOoHUI ) IUpponuAnH-3 -mn)okcn)-1-((1,3-
IMOKCOU30UHIONNH-2-1I)MeTH)-1,2,3 4-TeTparuapon3oXHHONINH-2-KapOoHmT)-N-
METHILHKIIOTeKCaH- | -kapOokcamMua,;
(1S,2R)-2-((S)-1-((1,3-nrokconzonnnonun-2-um)mern )-8-(((S)-1-(5-mernnmsokcazon-3-
KapOOHWIT)TUPPOIUIUH-3-UT)0KCH)-1,2,3,4-TeTparuipon30X UHOJINH-2-KapOoHMWT)-N-
METHJILIMKIIOTeKCaH- 1 -kapOokcamua,
(1S,2R)-2-((S)-1-((1,3-AMOKCOU3OUHITOITUH-2-1JT)METHI )-8-( OKCA30JI-5-HIIMETOKCH ) -
1,2,3,4-TeTparuaponu30X uHOJHMH-2-KapOOHU )-N-MeTHIILIMKIIOTeKCaH- | -kapOoKcaMua;
(1S,2R)-2-((S)-1-((1,3-arokconzonnnonuH-2-mn)merun)-8-(((S)-1-(2-merunruazon-5-
KapOOHWIT) TUPPOTHINH-3-UT)OKCH)-1,2,3,4-TeTparuipon30X UHOJIHH-2-KapOoHMT )-N-
METHIILUKIIOTEeKCaH- | -kapOokcamMua,;
(1S,2R)-2-((S)-8-(((S)-1-(2,4-numeTrnTHa301-5-KapOOHMIT ) MTUPPOITHIUH-3-FJT)OKCH)- 1 -
((1,3-muOKCOM30UHAONHUH-2-IT)MeTHN)-1,2,3,4-TeTparu1pon30X HHOJIHH-2-KapOoHMT )-N-
METHIILUKIIOTEKCaH- | -kapOokcamMua,;
(1S,2R)-2-((S)-1-((1,3-arokconzonnnonuH-2-mn)merun)-8-(((S)-1-(2-mernnruazon-4-
KapOOHWIT) TUPPOTHINH-3-UIT)OKCH)- 1,2, 3, 4-TeTparuipon30X HHOJIHH-2-KapOoHMT )-N-
METHIILHKIIOTeKCaH- | -kapOokcamMua,;
(R)-4-((S)-1-((1,3-guokcomsonnnonun-2-mn)metnn)-8-(((S)-1-(tnazon-5-

KapOOHWIT) TUPPOIUINH-3 -1 )OKCH)-3,4-auruaponzoxunonud-2( 1 H)-mn)-N, 3 -numernn-4-

OKCOOyTaHaMuza,
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(1S,2R)-N-metun-2-((S)-1-((2-okconupponuaus- 1 -um)mernn)-8-(((S)-1-(tnazon-5-
KapOOHWIT)TUPPOTUINH-3-UT)OKCH)-1,2,3 4-TeTparuipOn30X HHOJINH-2-
KapOOHWIT)IKJIOTeKCaH- | -kapOokcamMua,
(1S,2R)-2-((S)-1-((1,3-1MOKCON30MHIOIUH-2-UJT)METU ) -8~(THUPA3HH-2-HIIMETOKCH )-
1,2,3,4-TeTparuaponu3oX uHOJHMH-2-KapOOHM )-N-MeTHIILHMKIIOTeKCaH- | -kapOoKcaMua;
(S)-2-((S)-1-((1,3-guoxcouzonnnonus-2-mn)merun)-8-(((S)- 1-(tnazon-5-

KapOOHWT) TUPPOTHINH-3-UT)OKCH)-1,2,3,4-TeTparuapon30X UHOJIHH-2-KapOoHMT )-N-
METHJINHUIEPUIUH- | -kapOokcamuna,
(1S,2R)-2-((S)-1-((1,3-arokconzonHnonuH-2-mn)merun)-8-(((S)-1-(tnazon-5-
KapOOHWIT) TUPPOTHINH-3-UIT)OKCH)- 1,2, 3, 4-TeTparuipon30X HUHOJIHH-2-KapOoHT )-N-
NPOMUJILMKJIOTeKCaH- 1 -kapOokcamuna,;
(1S,2R)-2-((S)-1-((1,3-arokconzonHnonuH-2-mn)merun)-8-(((S)-1-(tnazon-5-
KapOOHWIT) TUPPOTHINH-3-UIT)OKCH)-1,2,3,4-TeTparuipon30X UHOJIHH-2-KapOoHmT )-N-(2-
METOKCHITUJI)IUKJIOTeKCaH- | -kapOokcaMuaa;
(1S,2R)-N-(2,2-gudropatin)-2-((S)-1-((1,3-nnoxconsonnnonus-2-mwi)merui)-8-(((S)-1-
(THazon-5-xapOoHWIT) MUPPOTUANH-3 -1 )OKCH)- 1,2, 3, 4-TeTparuIpon30X HHOIHH-2-
KapOOHWIT)IMKIIOTeKCaH- 1 -kapOokcaMuaa;
(1S,2R)-2-((S)-1-((1,3-anokconzonnnonus-2-mn)merun)-8-(((S)-1-(tnazon-5-
KapOOHWIT)TUPPOIUINH-3-UT)0KCH)-1,2,3,4-TeTparuipon30X UHOINH-2-KapOoHMT )-N-
(2,2,2-TpudTopaTrin)uuKIorekcas- 1 -kapbokcamuaa;
(1S,2R)-N-(mmanomern)-2-((S)-1-((1,3-nrokconzonnnonus-2-un)metin)-8-(((S)-1-
(THa30-5-kapOOHMUIT ) TUPPOTUAUH-3 -1 )OKCH)- 1,2, 3 4-TeTparuapOn30X UHOIUH-2-
KapOOHWT)IUKJIOTeKCaH- | -kapOokcaMuaa;
(1S,2R)-N-(2,2-gudrop-3-rugpokcunponui)-2-((S)-1-((1,3-AHOKCOU30MHIOTUH-2-
wn)metud)-8-(((S)-1-(Trazon-5-kapOOHUT)TUPPOTUINH-3 -1 )OKCH)-1,2,3 4~
TETPAruAPON30XUHOJNH-2-KapOOHWT ) IMKJIOTeKCaH- | -kapOokcamua,
(1S,2R)-2-((S)-1-((1,3-arokconzonHnonuH-2-mn)merun)-8-(((S)-1-(tnazon-5-
KapOOHWI) TUPPOTHINH-3-UIT)OKCH)-1,2,3,4-TeTparuipon30X UHOJIHH-2-KapOoHMT )-N-(2-
TUAPOKCHSTIII)IUKJIOTeKCaH- 1 -kapOokcaMua,
1-((S)-1-((S)-1-((1,3-nnoxconzonHnoauH-2-un)meTin )-8-(((S)-1-(Tnazon-5-

KapOOHWIT) TUPPOTUANH-3-1JT)OKCH -3, 4-muruapoun3oxuHoiuH-2( 1H)-wmn)-1-okconponaH-2-
W1)-3-METHUJIMOYEBUHBI,

(1S,2R)-2-((S)-8-(((S)-1-auerunmupponauauH-3-ui)okcu )-S-xmnop-1-((1,3-
OHUOKCOU30UHAOINH-2-I)MeTw )-1,2,3,4-TeTparuapon3oX uHOIUH-2-KapOoHmT )-N-

METHILHKIIOTeKCaH- | -kapOokcamua,
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5-((S)-1-((1,3-nroxconzonnnonuH-2-un)merin)-8-(((S)-1-(tnazon-5-

KapOOHWIT) TUPPOTUINH-3-UIT)OKCH)-3,4-nuruaponzoxunonud-2( 1 H)-mn)-N-merun-5-
OKCONIEHTAaHAMHU/IA,
4-((S)-1-((1,3-nuoxconsonnnonus-2-un)mernn)-8-(((S)-1-(tnazon-5-

KapOOHMIT) TUPPONUANH-3-1T)OKCH )-3,4-nuruaponzoxuHonuH-2( 1 H)-wr)-N-metnn-4-
okcoOyTaHaMuna,;
(1S,2R)-2-((S)-1-((1,3-arokcouzonnnonuH-2-mn)merun)-8-(((S)-1-(tuazon-5-
KapOOHWT) TUPPOTHINH-3-UT)OKCH)-1,2,3,4-TeTparu1pon30X UHOJIHH-2-KapOoHMT )-N-
STUILIMKJIOTeKCaH- | -kapOoKkcamMuna;
(1S,2R)-2-((S)-1-((1,3-arokconzonHnonuH-2-mn)merun)-8-(((S)-1-(tnazon-5-
KapOOHWI) TUPPOTHINH-3-UIT)OKCH)-1,2,3,4-TeTparuipon30X HHOIHH-2-KapOorm)-N-(3 -
TUAPOKCHUIIPOITII ) IUKJIOTeKCaH- 1 -kapOokcaMuaa;
(1S,2R)-N-metun-2-((S)-1-(nmpormmonamunometin)-8-(((S)-1-(tnazon-5-

KapOOHWI) TUPPOTHINH-3-UIT)OKCH)-1,2,3 4-TeTparuipon30X HUHOJIHH-2-
KapOOHWIT)IKIIOTeKCaH- 1 -kapOokcaMuaa;
(1S,2R)-2-((S)-1-((1,3-arokconzonnnonuH-2-mm)merun )-8-((1-mernn- 1 H-nupazon-4-
WI)METOKCH)- 1,2, 3 4-TeTparuipon30X uHOJIHH-2-KapOOHMIT)-N-Me THIILIUKIIOTeKCaH- | -
kapOokcaMuna;

(1S,2R)-2-((S)-8-(((S)-1-auerunnupponauauH-3-mi)okcn )-5-opom-1-((1,3-
IUOKCOU3OMHAOINH-2-1i)MeTwi )-1,2,3,4-reTparugpon3oX uHOIUH-2-kapOoHmT )-N-
METHJILIMKIIOTeKCaH- 1 -kapOokcamua,
meti-(S)-2-((S)-1-((1,3-nuoxkcousonnnoaun-2-un)merun )-8-(((S)-1-(tuazon-5-
KapOOHWJI) TUPPOTHINH-3-UIT)OKCH)-1,2,3 4-TeTparuipon30X HHOJIHH-2-
KapOOHWT)MUppoIHauH- 1 -kapOoKkcunaTa,

(1S,2R)-2-((S)-8-(6enzo[ dJu3okcazon-3-uimerokcn)-S-xaop- 1 -((2-okcomupponuans-1 -
wimMetun)-1,2,3,4-reTparuapon30X HTHOIHUH-2-KapOOHMIT )-N-MeTHIILIKIOTeKCaH- 1 -
kapOokcaMuna;

(1S,2R)-2-((S)-8-(6enzo[ d Ju3okcazon-3-unmerokcn)-S-xaop- 1 -((2-okcomupponuans-1 -
wimetun)-1,2,3,4-reTparuapon30X HHOIUH-2-KapOOHMIT )-N-3 THIILIKJIOTeKCaH- 1 -
kapOokcaMuna;

(1S,2R)-2-((S)-8-(6enzo[ dJu3okcazon-3-unmerokcn)-S-xaop- 1 -((2-okcomupponuans-1-
wiMetmn)-1,2,3,4-TeTparuapon3oX HHOJIHH-2-KapOOHI ) IIUKJIOTeKcaH- 1 -kapOokcaMuaa,
(1S,2R)-2-((S)-5-6pom-8-((5-usonpomnuin-1,2,4-okcannazon-3-un)mMeTokcn)-1-((2-
okconupponuans-1-mwrmernn)-1,2,3 ,4-reTparunpon30X uHOINH-2-KapOoHNT )-N-

METHILHKIIOTeKCaH- | -kapOokcamua,
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(1S,2R)-2-((S)-5-6pom-8-((5-(mudropmernn)-1-merun-1H-1,2,3-rprazon-4-uia)MeTokcn)-
1-((1-oxconzonnnonuH-2-un)mMetun)-1,2,3,4-rerparugpon30X MHONINH-2-KapOoHm)-N-
METHILHKIIOTeKCaH- | -kapOokcamMua,;
(1S,2R)-2-((S)-5-xnop-8-((5-m3onponmi-1,2,4-okcanuazon-3-uin)merokcu)-1-((2-
OKCOMUPPOIUANH-1-um)meTnin)-1,2,3,4-reTparnipon3oX HHOINH-2-KapOoHmT )-N-
METHJILIMKIIOTeKCaH- | -kapOokcamua,
(1S,2R)-2-((S)-5-xnop-8-((5-(nudpropmernn)-1-metun- 1H-1,2,3-Tpruazon-4-mi)MeTOKCH)-
1-((2-oxconupponunus-1-uwn)metmn)-1,2,3,4-TeTparugpon30X THONIUH-2-KapOOoHMT )-N-
METHIILUKIIOTEeKCaH- | -kapOokcamMua,;
(2R,3R)-4-((S)-5-xn0p-8-((5-m3omponmi-1,2,4-okcaguazon-3-mi)mMerokcn)- 1-((2-
OoKconuppouanH-1 -uwi)merwn)-3,4-guruaponsoxunonuH-2( 1H)-mn)-N, 2, 3-rpumernn-4-
OKCOOyTaHaMUA,

(1S,2R)-2-((S)-5-xmn0p-1-((2-oxconupponunuH- 1-um)meTin)-8-(MupuanH-3 -UIMETOKCH )-
1,2,3,4-TeTparuapon30X uHOIHMH-2-KapOOHUI )-N-MeTHIILMKIIOTeKCaH- | -kapOoKcaMua;
(1S,2R)-2-((S)-5-xmn0p-1-((2-oxconupponauauH- 1 -um)meTin)-8-(mupruaa3uH-3 -UIMETOKCH )-
1,2,3,4-TeTparuapon30XuHOIHMH-2-KapOOHNI )-N-MeTHIILMKIIOTeKCaH- | -kapOoKcaMua;
(1S,2R)-2-((S)-5-xn0p-1-((2-oxconupponauauH- 1 -um)meTin)-8-(mupa3nH-2-MIMETOKCH ) -
1,2,3,4-TeTparunpon30XuHOIUH-2-KapOOoHII)-N-MeTUIIIMKIOTeKCaH- | -kapOokcaMuaa;
(1S,2R)-2-((S)-5-xnop-1-((2-okconupponunus- 1-um)mern)-8-(MupuanH-2 - UIMETOKCH )-
1,2,3,4-TeTparuaponu3oX uHOJHMH-2-KapOOHU )-N-MeTHIILHMKIIOTeKCaH- | -kapOoKkcaMua;
(18S,2R)-2-((S)-5-xnop- 1 -((2-okconupponauaus- 1 -un)merni)-8-(MMpUMHIANH-5-
WIMETOKCH)-1,2,3 4-TeTparunpon30X UHOIHH-2-KapOoHNT)-N-MeTHIILNKJIOTeKCaH- 1 -
kapOoKkcaMuaa;
2-((S)-5-xnop-8-((5-(mudropmetun)-1-metun-1H-1,2,3-tpuazon-4-un)metokcu)-1-((2-
OKCONUppoUANH- 1 -mwin)merwn)-1,2,3 ,4-TeTparuapon30X HHOJIHH-2-KapOoHMT )-N-
METHIILUKIIOTIEHTaH- | -kapOokcaMua;
(1S,2R)-2-((S)-5-xmnop-8-(2-(1-metun-1H-1,2,3-tpuazon-4-mn)arokcu)- 1-((2-
OKCONHUppoUAnH- 1 -un)merwn)-1,2,3 ,4-TeTparuapon30X HHOJIHMH-2-KapOoHMT )-N-
METHIILUKIIOTEKCaH- | -kapOokcamMua,;
(1S,2R)-2-((S)-5-xmn0p-8-((3-meTun-3H-umunazo[4,5-b [ nupuaun-6-un)merokcn )-1-((2-
oKkconuppouanH-1-uwr)mernn)-1,2,3,4-reTparuapon30X uHOJIMH-2-KapOoHNT )-N-
METHIILHKIIOTeKCaH- | -kapOokcamMua,;
(1S,2R)-2-((S)-5-xnop-8-((5-(nupropmernn)-1-metnn-1H-1,2,3-tpnazon-4-mi)MeToKCH)-
1-((2-oxconmupponunus-1-um)mermn)-1,2,3,4-reTparuApon30XMHONNH-2-kapOoHm)-N, 1 -

OUMETIJIUKIIOreKCaH- 1 -kapbokcaMua,
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(1S,2R)-2-((S)-5-xn0p-8-(u30kcazonol[ 5,4-b Jnupunnn-3-unmerokcn)- 1-((2-
okconupponuanH-1-nmmernn)-1,2,3,4-reTparuapon30X uHOINH-2-KapOoHNT )-N-
METHILHKIIOTeKCaH- | -kapOokcamua,;
(1S,2R)-2-((S)-5-xmop-8-((3-merunuzokcazonol[ 5,4-b jnupuann-6-un)merokcu )-1-((2-
OKCOMUPPOIUANH-1-um)meTnin)-1,2,3,4-reTparnipon3oX HHOINH-2-KapOoHmT )-N-
METHJILIMKIIOTeKCaH- | -kapOokcamua,
(1S,2R)-2-((S)-5-xnop-8-((1-meTun-1H-6en3o0[d][ 1,2,3 ]rprazon-S-un)merokcn)-1-((2-
OKCONHUppoUAMH- 1 -mwi)merwn)-1,2,3,4-TeTparuapon30X HHOJIHH-2-KapOoHMT )-N-
METHIILUKIIOTEeKCaH- | -kapOokcamMua,;
(1S,2R)-2-((S)-8-([1,2,4]rpuazono[4,3-a|nupuanH-3-uiMeToKkcH )-S-x1op-1-((2-
OKCONHUppoUANH- 1 -wn)merwn)-1,2,3 ,4-TeTparuapon30X HHOIHH-2-KapOoHMT )-N-
METHIILUKIIOTEeKCaH- | -kapOokcamMua,;
(1S,2R)-2-((S)-5-xmnop-8-((1-metmn-1H-1,2,3-tpuazon-4-mn)merokcn)-1-((2-
OoKconuppouaAnH-1-mwi)mernn)-1,2,3,4-reTparuapon30X HHOJIMH-2-KapOoHMT )-N-
METHIILUKIIOTEeKCaH- | -kapOokcamMua,;

(1S,2R)-2-((S)-5-xnop-8-(mmunaso[ 1,2-a JnupumuauH-2-uameTokcn)- 1-((2-
okconuppouanH-1-uwr)mernn)-1,2,3,4-reTparunpon30X uHOJIHNH-2-KapOoHNT )-N-
METHILHKIIOTeKCaH- | -kapOokcamMua,;
(1S,2R)-2-((S)-5-xnop-8-((5-(nupropmernn)-1-metnn-1H-1,2,3-tpuazon-4-mn)MeTokcH)-
1-((1-oxcon3onHAOMMH-2-UI)MeThn)- 1,2,3 4-TeTparuipOn30X MHOJIHH-2-KapOoHT)-N-
METHJILIMKIIOTeKCaH- 1 -kapOokcamua,
(1S,2R)-2-((S)-8-([1,2,4]rpuazono[4,3-a|nupuann-3-unmMeTokcu )-5-xaop-1-((1-
OKCOM3OMHAOJMH-2-WI)MeTH)- 1,2, 3 ,4-TeTparuapon30X UHOIUH-2-KapOOHMT )-N-
METHIILUKIIOTEeKCaH- | -kapOokcamMua,;

(1S,2R)-2-((S)-8-(6enzo[ dJu3okcazon-3-uimerokcn)-S-xaop- 1 -((2-okcomupponuans-1 -
wi)metmn)-1,2,3,4-TeTparuapon3oXuHOIUH-2-kapOoHmn)-N-(2,2-nudrop-3-
TUAPOKCHUIIPOITII ) IUKJIOTeKCaH- 1 -kapOokcaMuaa;
(S)-2-((S)-5-xn0p-8-((5-(mupropmeTrn)-1-metun-1H-1,2,3-tpuazon-4-mn)merokcu)- 1 -((2-
OKCcOnUppoUAnH-1 -mn)mernn)-1,2,3 ,4-reTparuapon30X HHOJIMH-2-KapOoHMT )-N-
METHJINHIIEPUANH- | -kapOokcamuna,
(1S,2R)-2-((S)-5-xmn0p-8-((3-meTun-3H-umunaszo[4,5-b Jnupunun-5S-un)merokcn )-1-((2-
okconuppouanH-1-mwr)mernn)-1,2,3,4-reTparunpon30X UHOJIMH-2-KapOoHMT )-N-

METHILHKIIOTeKCaH- | -kapOokcamMua,
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(1S,2R)-2-((S)-5-xmnop-8-((1-meTmn-1H-nnnazon-3-un)meroxkcn)- 1 -((2-okconuppoauanH-
I-uwm)metmn)-1,2,3,4-TeTparuApon30X HHOJUH-2-KapOOHWIT )-N-Me THIIIHKIOTeKCaH- 1 -
kapOokcaMuna;

3-((S)-5-xn0p-8-((5-(nupropmernn)-1-merun-1H-1,2, 3-rpuazon-4-un)merokcu )-1-((2-
OKCOMUPPOIUANH-1-um)meTnin)-1,2,3,4-reTparnipon3oX HHOINH-2-KapOoHmT )-N-
metunterparuapodypas-2-kapOokcamuna;

(1S,2R)-2-((S)-8-(6enzo[ du3okcazoi-3-uimerokcu)-5-xaop- 1 -((2-okconupponuams- 1 -
wimetun)-1,2,3,4-reTparugpon3oX HHOIHH-2-KapOoHn )-N, 1 -nuMeTHIuKIoreKcaH- 1 -
kapOoKcaMuaa;

(1S,2R)-2-((S)-5-xn0p-8-((5-(nupropmernn)-1 -metrn-1H-1,2,3-Tpruazon-4-mi)MeTOKCH)-
1-((2-oxcomupponuaus-1-mn)metmn)-1,2,3,4-TeTparugpon30X MHONINH-2-KapOoHm)-N, 1-
IMMETWILUKIIONEHTaH- 1 -kapOokcaMuaa;

(1S,2R)-2-((S)-5-xnop-8-((4,5-mumernin-4H-1,2 4-rpuazon-3-un)merokcn)- 1-((2-
OoKconuppouaAnH-1-mwi)mernn)-1,2,3,4-reTparuapon30X HHOJIMH-2-KapOoHMT )-N-
METHIILUKIIOTEeKCaH- | -kapOokcamMua,;
(S)-3-((S)-5-xnop-8-((5-(mupropmeTrn)-1-metun-1H-1,2,3-tpuazon-4-mn)merokcu)- 1 -((2-
okconuppouanH-1-uwr)mernn)-1,2,3,4-reTparunpon30X uHOJIHNH-2-KapOoHNT )-N-
mMeTuiIMopdonuH-4-kapOokcamMuaa;
(S)-2-((S)-5-xnop-8-((1-metun-1H-1,2,3-Tpuazon-4-un)merokcu)- 1 -((2-okconupponuanH-
1-un)mernn)-1,2,3,4-TeTparuipon30X UHOJINH-2-KapOOHUIT )-N-MeTHITHPPOTUINH- 1 -
kapOokcamuna;
(1S,2R)-2-((S)-5-xnop-8-((1,5-mumernin-1H-1,2,3-rpuazon-4-un)merokcn)- 1-((2-
oKconmuppouAnH-1-wi)merun)-1,2,3,4-TeTparuapon3oX uHOINH-2-kapOoru)-N, 1-
IMMETWILUKIIOTeKCaH- | -kapOoKkcaMuna;
(1S,2R)-2-((S)-5-xmnop-8-((1-meTun-5-(rpudropmerin)-1H-1,2,3-tpruazon-4-mi)MeTOKCH)-
1-((2-oxcomupponunus-1-mn)metmn)-1,2,3,4-reTparugpon30X MHONINH-2-KapOoHm)-N, 1-
IMMETWILUKIIOreKCaH- | -kapOoKkcaMuaa;
(S)-2-((S)-5-xnop-8-((1-metun-1H-1,2,3-Tpuazon-4-min)merokcu)- 1 -((2-okcomupponuanH-
1-wn)metmn)-1,2,3,4-TeTparuApoOn30X UHONHH-2-KapOoHWT)-N-MeTHInUnepuanH-1 -
kapOokcaMuna;
(1S,2R)-2-((S)-5-xnop-8-((1-meTun-1H-1,2,3-tpuazon-4-min)merokcn)-1-((2-
okconuppomuanH-1-un)mernn)-1,2,3 4-reTparuapon3oXuHOINH-2-kapOornm)-N, 1-

OUMETIIIUKIIOreKCaH- 1 -kapbokcaMuna,
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(1S,2R)-2-((S)-5-xn0p-8-((5-(nupropmernn)-1-metnn-1H-1,2,3-tpruazon-4-mi)MeToKCH)-
1-((6-okco-5-azacnupo|[2.4]renran-5-un)merun)-1,2,3,4-reTparugpon30X HHOJIHH-2-
kapOoHumn)-N, 1 -nuMeTUIIHKIoneHTal- | -kapOokcaMuna;
(1S,2R)-2-((1S)-5-xnop-8-((5-(mudropmerun)-1-merun-1H-1,2,3-rpuaszon-4-um)mMeTokcn)-
1-((3-meTun-2-okconupponuans- 1 -nn)mernn)-1,2,3 4-rerparuipOn30X UHOJIHH-2-
kapOonm)-N, | -mumMeTUIIMKIONeHTaH- | -kapOokcamua,
(1S,2R)-2-((1S)-5-xnop-8-((5-(mudropmermn)-1-metmn-1H-1,2,3-tprazon-4-ua)MeToKCH )-
1-((3-meTun-2-okconupponuaus- 1 -mn)merun)-1,2,3,4-reTparuipon30X UHOJIHH-2-
kapOonmn)-N, 1 -nuMeTUIIMKIOreKcaH- 1 -kapbokcamua,
(1S,2R)-2-((S)-5-xmn0p-8-((1-meTun-5-(rpudropmerin)-1H-1,2,3-tpruazon-4-mi)MeTOKCH)-
1-((6-okco-5-azactpo[2.4]renran-5-un)merun)-1,2,3,4-reTparugpon30X HHOJIHH-2-
kapOoumn)-N, 1 -nTuMeTUIIHKIoreKcaH- 1 -kapbokcamua,
(1S,2R)-2-((S)-5-xn0p-8-((S-unknonponmi- 1 -mernin-1H- 1,2 3-rpuazon-4-uwn)merokcn)-1-
((2-oxcomupponuaus-1-um)merin)-1,2,3 4-Terparuapon3oxXuHONNH-2-kapOonmn)-N, 1 -
IMMETWILUKIIOreKCcaH- 1 -kapOokcaMuaa;

(1S,2R)-2-((S)-5-xn0p-8-((5-(nupropmernn)-1 -metnn-1H-1,2,3-tpruazon-4-mi)MeTOKCH)-
1-((6-okco-5-azactupo[2.4]renran-5-un)merun)-1,2,3,4-reTparugpon30X HHOJIHH-2-
kapOoHm)- 1 -meTunuukiorekcan-1-kapobokcamuna,
(1S,2R)-2-((S)-5-xnop-8-((1,5-mumernin-1H-1,2,3-rpuazon-4-un)merokcn)- 1-((6-oxco-5-
azaciupo[2.4|rentas-5-unm)merun)-1,2,3,4-Terparuapon30XxuHONNH-2-kapoonmn)-N, 1 -
AMMETHILHKIIOreKCcaH- | -kapOokcamuna;
(1S,2R)-2-((S)-5-xnop-8-((1-meTun-1H-1,2,3-tpuazon-4-un)merokcu)- 1 -((6-okco-5-
azaciupo[2.4|rentas-5-un)metmin)-1,2,3,4-TeTparuapon30XuHONNH-2-kapOonmn)-N, 1 -
IMMETHIILUKIIOTeKCaH- | -kapOoKcaMuna;

(1S,2R)-2-((S)-5-xnop-8-((S-uuknonponmi- 1 -merni-1H-1,2,3-rpuazon-4-mwi)merokcn)-1 -
((6-okco-5-a3acmupo[2.4]rentan-S-wn)merun)- 1,2, 3, 4-reTparugpon30X MHOIHH-2-
kapOoHnmn)-N, 1 -TuMeTUIIHKIoreKcaH- 1 -kapbokcamua,
(1S,2R)-2-((S)-5-xmnop-8-((1-meTun-1H-1,2,3-tpuazon-4-un)merokcu)-1-(((R)-4-mermn-2-
okconuppouanH-1-wn)mernn)-1,2,3 ,4-reTparuapon3oX uHOINH-2-kapOoru)-N, 1-
IMMETWILUKIIOreKCcaH- | -kapOokcaMuaa;

(1S,2R)-2-((S)-5-xnop-8-((5-(merokcumernn)- 1 -merun-1H-1,2,3-tpuazon-4-un)mMeTokcn)-
1-(((R)-4-meTtun-2-okconupponuaus- 1 -um)meTin)-1,2,3,4-TeTparuApon30X MHOJIUH-2-

kapOonmn)-N, 1 -nuMeTunmKIorekcaH- 1 -kapobokcamuaa,
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(1S,2R)-2-((S)-5-xn0p-8-((5-(nupropmernn)-1-metnn-1H-1,2,3-tpruazon-4-mi)MeToKCH)-
7-¢Top-1-((6-okco-5-azacniupo[ 2.4 rentan-5-mn)mernun)-1,2,3 ,4-reTparugpon30X UHOJIHH-
2-kapOonun)-N, | -mumeTrInuKIOreKcat- 1 -kapbokcamuna,
(1S,2R)-2-((S)-5-xnop-8-((5-(nupropmernn)-1-metun-1H-1,2,3-tpuazon-4-mn)MeTokcH)-
7-dTop-1-((6-okco-5-azacnupo[ 2.4 Jrentan-5-un)merun)- 1,2,3,4-reTparuapon30X HHOJIHH-
2-kapOoHm)- 1 -MeTHITIUKIIOreKCcaH- | -kapOokcaMuaa;
(1S,2R)-2-((S)-5-xnop-8-((5-(nudpropmernn)-1-metun- 1H-1,2,3-Tpruazon-4-mi)MeTOKCH)-
7-dTop-1-((3-okcomopdommuo)mern)-1,2,3,4-TeTparuapon3oX uHOINH-2-kapOoHm)-N, 1-
IMMETWILUKIIOreKCaH- | -kapOoKcaMuna;

(1S,2R)-2-((S)-5-xn0p-8-((5-(nupropmernn)-1 -metrn-1H-1,2,3-Tpruazon-4-mi)MeTOKCH)-
7-¢Top-1-((2-okconupponuans- 1 -mm)mernn)-1,2,3,4-reTparu1pon30X UHOJIHH-2-
kapOoumn)-N, 1 -nTuMeTUIIHKIoreKcaH- 1 -kapbokcamua,
(1S,2R)-2-((S)-5-xnop-7-pTop-8-((1-metun-1H-1,2,3-rpuazon-4-unx)metokcn)- 1 -((6-okco-
5-azacimpo[2.4]renTan-S-um)metiin)-1,2,3,4-TeTparuipon3oX nHOINH-2-kapOoHm )-N, 1 -
IMMETWILUKIIOreKCcaH- 1 -kapOokcaMuaa;
(1S,2R)-2-((S)-5-xmn0p-7-pTop-1-((6-okco-5-a3acrupo[ 2.4 JrenTan-S-uia)MeTwn)-8-
((4,5,6,7-terparunpo-[1,2,3 rpuaszono[ 1,5-a|Jnupunun-3-mn)merokcn)-1,2,3,4-
TETParuapON30XHHONNH-2-KapOOHMI)-1-MeTHnuukIiorekcan- 1 -kapobokcamuna,
(1S,2R)-2-((S)-5-xmop-8-((1,5-mumerun-1H-1,2,3-rpuazon-4-un)merokcu)-7-gprop-1-((6-
OKco-5-a3acnupo|2.4|renTan-5-mwn)mern)-1,2,3,4-TeTparnApon30X HHOJINH-2-KapOOHIT )-
I-MeTunukIorekcaH- 1-kapbokcamusa,;

(1S,2R)-2-((S)-5-xnop-8-((S-uuknonponui- 1 -merui-1H-1,2,3-rpuazon-4-uwi)metokcn)-1 -
(((R)-4-meTun-2-oxkconupponuaus- 1 -win)merun)- 1,2,3 ,4-reTparuapon30X UHOJIHH-2-
kapOonm)-N, | -mumeTHimKIorekcaH- 1 -kapbokcamusa; uim
(1S,2R)-2-((S)-5-xn0p-8-((5-(nupropmernn)-1 -meTun-1H-1,2,3-Tpruazon-4-mi)MeTOKCH)-
1-((6-okco-5-azacmupo[2.4]renran-5-un)merun)-1,2,3,4-reTparugpon30X HHOJIHH-2-
kapOoHMT)-N-MeTHIIUKIIOreKcaH- 1 -kapOokcaMuaa;

WM ero (hapMaLeBTHUECKH MPUEeMIIEMAst COJTb.

dapmaneBTHUECKAsT KOMITO3ULMS, COEpIKallas COSAMHEHUE 1O JIIOOOMY U3 MyHKTOB 1-27
WM ero (papManeBTUYECKU MPUEMIIEMYIO COJIb M OJTHO WJIM HECKOJIBKO (hapMaleBTHUECKU
MPUEMIIEMBIX BCTIOMOTATENIbHBIX BELECTB.

Coenunenue 1o 00oMy U3 MyHKTOB 1-27 min ero ¢papManeBTHUECKH IpUeMIIeMast COJb
i papMmareBTHIeckast KOMIO3HULINS 10 My HKTY 28 Il IPUMEHEHUs B TEPAITHU.
Coenunenue o n00oMy U3 MyHKTOB 1-27 min ero ¢papManeBTHUECKH MpUeMIIeMast COJb

N (1)apMaL[eBTI/ILIeCKa$I KOMIIO3ULMsd IO IIYHKTY 28 AT IPUMEHEHUSA B JICHCHUU
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XPOHUYECKOW OOCTPYKTUBHOU OOJIE3HU JIETKUX, OCTPOM, XPOHHMIECKON U TSIKEJIOW aCTMBI,
OCTPOTrO  TOBPEXAEHHUs] JIETKUX/OCTPOTO  PECIUPATOPHOrO  AMCTPECC-CHHAPOMA €
COITYTCTBYIOLIIUM CHHAPOMOM IOJMOPraHHONH HENOCTAaTOYHOCTU Win Oe3 Hero, ¢ubposa
JIETKHX, BKJIIOUass upuomnarmyueckuil Gpuodpos nerkux, kucroznoro ¢pudposza, COVID-19,
nuabera, aTepoCKIIepo3a, TUIIEPTEH3UH, CEPIeYHON HeIOCTATOYHOCTH, HH(pAapKTa MHOKapaa
U BOCCTAHOBJIEHHsI IIOCJIE€ HErO, PeMOJEIMPOBAHUS Cepllla, BUIOB CEpAEYHON apUTMUHU,
rUnepTpoduu cepaua, CepaeuHON HETOCTATOUHOCTH ¢ COXPaHEHHOH (pakuueit BeiOpoca,
IrabeTHYeCcKON KapAHOMHONATHH, CAPKOTIEHUH, OXKUPEHUsI, METa0OIMYECKOTr0 CHHAPOMA,
caxapHOro auadera, WHCYJIHMHOPE3UCTEHTHOCTH, JIETOYHOH apTepPHAIbHON THUIEPTEH3HH,
cy0apaxHOMIAIBHOTO KPOBOU3JIMSHUS, BHY TPUMO3TOBOTO KPOBOHM3JIUSHUS, HIIEMUYECKOTO
WHCYJIbTa, OeTa-TaJacCeMUH, CEPIIOBHIHO-KJIETOUHOH aHEMHH, PEBMATOHIHOTO apTPHTA,
CHHIpPOMA Pa3apaKEHHOM TOJICTON KHIIKH, sI3BEHHOTrO KojuTa, Oone3nn Kpona, ncopuasa,
WHIYLUPOBAHHOTO OOJIyYeHHEM AEepMAaTHTa, ATOMWYECKOrO NIE€PMAaTHTA, HEATKOTOJbHON
KUPOBOH OONE3HM TMEUeHH, HEAJIKOTOJIbHOIO CTEATOrernaTuTa, HHIYLHPOBAHHOTO
TOKCHHAMH 3a00JIeBaHMsl TEUeHH, BUPYCHOIO TelaTUTa W LUPPO3a, XPOHHUYECKOTO
3a0oneBaHuss ~ MOYeK,  AuadeTHdeckod — HeQpomaTHH,  ayTOCOMHO-JOMHUHAHTHOM
NOJMKHUCTO3HOU Oone3nu nouek, CKD, acconmuposanHoro ¢ auaderom 1 tuna (T1D), IgA-
HedponaTuu (IgAN), CHUHApOMa AnbniopTa, (okanpHO-CErMEHTAPHOT O
TJIOMEpYJIOCKiIepo3a, Oone3Hn  XaHTuHIrTOHa, Oone3snn [lapkuHcOHa, Ooye3HH
Anbireiivepa, OOKOBOrO aMHOTPOPHYECKOTO CKJIEepo3a, JOOHO-BUCOYHOW JIEMEHLIUH,
PacCestHHOrO CKJIepo3a, HACJeACTBEHHOW artakcuum @Ppuapeiixa, XpOHHYECKOH Oodw,
mu30(peHny, paka JIETKOro, paka MOJIOYHOH »KeJe3bl, paka TOJCTON KHIIKH, BO3PACTHON
MaKyJisipHO# nerenepauuu (AMD), sunorenuanbHol quctpoduu porosuisl Pykca, yBeura
WK TIPEIKJIAMIICHH.
MNPUMEPHI

O0mue npoueaypbl

[00197] CriocoObl monyyeHHust COEAMHEHUH MO HACTOSIIIEMY N300PETEHUIO MPOUJUTIOCTPUPOBAHBI
B CJIeAyHOIUX NpuMepax. McxonHble MaTepualbl MOIy4Yald COMNIACHO MPOLEAYPaM, U3BECTHBIM
U3 YPOBHSI TEXHUKH, UM KAaK NPOWIIOCTPUPOBAHO B JAHHOM JIOKYMEHTE, WU OHHU SIBISIFOTCS
KOMMEPUYECKH JOCTYNHbIMA. KOMMeEpuUecKH IOCTYNHBbIE pEareHThl HCIOJNb30BAIN  0e3
JOTOJHUTENBHON OYUCTKU. ECny TeMnepaTypa peakuu He yKa3aHa, TO PEAKLHUI0 OCY IECTBIISIIN
NPU TEMIEPaType OKPY KAIOIEeH Cpebl, KoTopasi o0bdHO cocrasisier 18-27°C.

[00198] Ecnm xapakTepUCTHKH OMMCAHHBIX B HACTOSIIEM U300PETEHNN COSNMHEHUHN ONPene s
¢ momombio 'H SIMP-CieKTpOCKONUM, TO CHEKTPbl PErMCTPUpOBanK Ha mpubopax 500 MIn

Bruker, 400 MI'u Bruker, 250 MI'u Bruker, 300 MI'y JEOL nnn 400 MI'p JEOL. Ecnu He ykazaHa
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TEMIIEPaTypa, TO CIEKTPbl PErUCTPUPOBAJIM MPU TEMIEPAType OKPYy Karolleil cpeapl. 3HaUeHUs
XUMHUYECKOrO CABUTA BBIPAKEHBI B 4aCTsAX Ha MWUIMOH (ppm). Ecu AMP-cniekTpsl SIBISIOTCS
CJIOJKHBIMH BCJIEICTBUE NMPUCYTCTBUSI B3AUMHO MPEBPALIAKOLINUXCST U30MEPOB, TO MPEACTaBIIEHBI
IIPUMEPHBIE  pPE3YyJIbTaThl YaCTUYHOIO HWHTETPUPOBAHUs CUTHAJOB WM  ONpPEACIICHUS
XapaKTePUCTHK TOJILKO OCHOBHOIO m3oMmepa. Mcnonb3oBanuch ClEAyOLUe COKPALEHUs s
obo3HaueHuss MyJbTHILIETHOCTH SMP-curHanoB: s = cuHrier, b = mmpokuii, t= TpUILIET,
( = KBapTeT, m = MyJbTUILIET, d = nyOner.

Ananuruueckas LCMS

[00199] Ecnu xapakTepUCTHKH OMMCAHHBIX B HACTOSIIIEM U300PETEHNN COeNMHEHU ONPene s
¢ nomouipio AaHHbIX LCMS, To Bpems yAep>KUBaHUS U MOJIEKYJISIPHYIO MacCy OIpeNessulu C
NPUMEHEHHUEM CIOCOOO0B, MEPEYHCICHHbIX B Tabiuie Hike. B ciydasx ecnm cOemMHEHUs 1o
HACTOSILIEMY HM300PETEHHIO NPEACTABISIIOT COOOW MEIUIEHHO B3aWMHO TPEBPALIAIOIIUECS

CTEpEOU30MEphI, — IIPEICTABIEHbl HECKOJIBKO 3HAYEHUI BPEMEHH yePKUBAHUS.

Cnocob pubop KoJjionka DIEHTBI I'paguent
Waters Acquity UPLC | XBridge BEH | 40 A: 10 MM | 2-98% B ot
(merexrop Ha mmomnoili | C18 (2,5 mxwm, | °C OukapOoHaT 0,0 1o

! marpuie 210-350 um) u | 2,1 x 50 mm) ammoHus, pH 10 | 4,0 Mun.
macc-gerexkrop SQD. B: MeCN
Waters Alliance 2695 | XBridge C18 |40 A: 0,05% | 0-95% B ot
HPLC (merextop Ha | (2,5 MKM, °C My paBbUHasi 0,0 hi(o)
2 auonHoi Matpuue 215- | 3,0 x 150 mm) kucjiora B Boge | 6,0 MuH.,
350 um) u Macc- B: MeCN 95% B nmo
criekTpomeTp ZQ 11,1 muH.
Acquity UPLC (macoc | Acquity UPLC | 40 A: 0,1% | 5-95% B or
ISt BEH C18 | °C My paBbUHAas 0,4 o
JBY XKOMIIOHEHTHBIX (1,7 Mkm, KHCJIOTa B Bo#e | 6,0 MuH.
cmecelr ¢ nerektopoMm | 2,1 x 100 Mm) B: MeCN
3 PDA) u Macc- (comepxammuii
cnekTpomeTp ZQ 0,1%
MY PaBbHHYIO
KUCJIOTY )
Acquity UPLC + Waters | Acquity UPLC | 40 A: 0,1% | 5-95% B or
4 DAD + Waters SQD2, | HSS Cis | °C My paBbHUHAs 0,4 pi(e
UPLC-MS c KHCJIOTa B Boge | 6,0 MuH.
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OIMHOYHBIM (1,8 MkMm, B: MeCN
KBaJ[pyIoyieM 2,1 x 100 mm) (comepsxamuii

0,1%

MY PaBbHHYIO

KUCJIOTY )
Acquity UPLC + Waters | Acquity UPLC | 40 A: 10 MM | 5-95% B or
DAD + Waters SQD2, | BEH  Shield | °C OukapOoHaT 0,4 pi(e}
UPLC-MS c | RP18 (1,7 Mkm ammonusi, pH 10 | 6,0 MuH.
OIUHOYHBIM 2,1 x 100 mm) B: MeCN
KBaZpyToJiIeM
Waters Acquity UPLC | XBridge C18 |40 A: 10 MM | 2-98% B or
(merexkrop Ha IUOMHOMN | (2,5 MKM, °C OukapOoHaT 0,0 pi (o)
marpuie 210-350 um) u | 2,1 x 50 mm) ammonus, pH 10 | 4,6 MuH.
macc-aerexktop QDa B: MeCN
Waters Acquity UPLC | XBridge C18 |40 A: BOma 295% BB A
(merexTop Ha OUOAHOH | (2,5 MKM, °C B: MeCN (Be3nme 5% C)
marpuie 210-350 um) u | 2,1 x 50 mm) C:2% ammuak B | or 0,0 no
macc-aetrexkrop SQD. BOJIE 5,0 MuH.
Waters Acquity UPLC | XBridge C18 |40 A: 10 MM | 2-95% B B A
(merexkrop Ha auomHOM | (2,5 MKM, °C OukapOoHaT or 0,0 no
marpuie 210-350 um) u | 2,1 x 50 mm) ammonwusi, pH 10 | 4,0 muH.,
macc-gerexkrop SQD. B: MeCN 95% B no

4,7 MuH.

YceTpoicTso BEH C18 | 40 A: Bona 2%Bc5%C,
yIIpaBJIeHUs Waters | (1,7 MM, °C B: MeCN u 93% A no
Acquity Sample (Hacoc | 2,1 x 50 mm) C: 2% ammuak B | 95% B, u 5%
TUIS BOJE C or 0,0 mo
YETBIPEXKOMIIOHEHTHBIX 4,50 MuH.,

cmeceir ¢ PDA 210-
350 am u ELS, a Takxke

macc-nerexkrop SQD)

95% B, 5% C

1o 5,00 muH.
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Cucrema Waters | CSH C18 | 40 A: Bona 2-95% B B A
Acquity UPLC H-Class | (1,7 Mkm, °C B: MeCN (Be3ne 5% C)
(Hacoc s | 2,1 x 50 mm) C: 2% |(or 0,0 no
10 YETHIPEXKOMIOHEHTHBIX My paBbUHAsI 4,0 muH.,
cmeceii ¢ PDA 210- kuciora B Boge | 95% B, 5% C
350 um) u macc- 10 4,60 MuH.
nerexktop QDa
Cucrema Waters | BEH C18 | 40 A: Bona 2-95% BB A
Acquity UPLC H-Class | (1,7 Mkm, °C B: MeCN (Be3me 5% C)
(Hacoc st | 2,1 x 50 mm) C:. 2% ammuak B | ot 0,0 gmo
11 YETBIPEXKOMIIOHEHTHBIX BOAE 4.0 MuH.,
cmecein ¢ PDA 210- 95% B, 5% C
350 HM™M) u Mmacc- 10 4,60 MuH.
nerexrop QDa
Cucrema Waters | CSH C18 | 40 A: 0,1% | 3-99% B B A
Acquity UPLC H-Class | (1,7 Mkm, °C My paBbHHAS or 0,0 nmo
(macoc st | 2,1 x 50 mm) Kucjora B Boge | 1,5 MuH.,
YETBIPEXKOMITOHEHTHBIX B: MeCN | 95% B, 5% A
12 cmeceit ¢ PDA 210- (comepxamuii 1o 1,90 muH.
350 um) u Mmacc- 0,1%
nerexkrop QDa My PaBbHHYIO
KHCJIOTY B BOJIE)
YcrpolictBo CSH C18 | 40 A: 0,1% | 2-95% B B A
yIIpaBJICHUS Waters | (1,7 MkMm, °C My paBbUHAsI (Be3ne 5% C)
Acquity Sample (Hacoc | 2,1 x 50 mm) kuciora B Boge |or 0,0 no
TS B: MeCN 4,5 MUH.,
1 YETBIPEXKOMITOHEHTHBIX C: 0,1% | 95% B, 5% C
cmeceii ¢ PDA 210- MY paBbUHAs 10 5,00 muH.
350 am u ELS, a Takxke KHCJIOTa B BOJIE
macc-nerexkrop SQD)
Acquity UPLC (macoc | Acquity UPLC | 40 A:0,1% ammuak | 5-95% B ot
TUTS BEH Cl18 | °C B BOJIE 0,4 Io
1 IBY XKOMIIOHEHTHBIX (1,7 MM, 6,0 MuH.
cmecelr ¢ perektopoM | 2,1 x 100 Mm)
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PDA) u Macc- B: MeCN
cnekTpomeTp ZQ (comepsxamuii

0,1% ammuax)

Cucrema Waters | BEH C18 | 40 A:0,1% ammuak | 3-95% B or
Acquity UPLC H-Class | (1,7 MM, °C B BOZIE 0,2 (o
(Hacoc s | 2,1 x 50 Mmm) B: MeCN | 2,2 mMuH.

15 YETBIPEXKOMIIOHEHTHBIX (comepsxammii
cmeceit ¢ PDA 210- 0,1% amMmuax)

350 um) u Mmacc-

nerexkrop QDa

Cucrema Waters | BEH C18 | 40 A: Bona 2-95% B B A
Acquity UPLC H-Class | (1,7 Mkm, °C B: MeCN (Be3nme 5% C)
(Hacoc st | 2,1 x 50 mm) C. 2% ammuak B | ot 0,0 1o
16 YETBIPEXKOMIIOHEHTHBIX BOAE 1,2 MuH.,
cmecei ¢ PDA 210- 95% B, 5% C
350 HM™M) u Macc- 1o 1,40 mun.

nerexktop QDa

IIpenapatusnas HPLC

[00200] IIpenapatusnyro HPLC ocyiecTBisiiu ¢ HCTIOIb30BAHUEM PA3JINYHBIX NIPENapaTUBHBIX
cucteM ¢ YD-BbIIBICHHEM C NEPEMEHHOI AMMHON BosHBI min cucreM Mass Directed AutoPrep
(MDAP), nepeuncnenHbix B Tabmmue Hwke. COop Obu1 mHMmmupoBaH Y@, MS wmmm ux
KoMOuHarmell. Y @-BbIsIBIIEHHE OCYIIECTBJISUIM NPH BBIOPAHHOHW AJIMHE BOJIHBL, OOBIMHO IpH
210 M, 230 M wunu 280 HM. Macc-CriekTpbl PEruCTPUPOBANIM HA MAacC-CIIEKTPOMETPE ¢

WCTIOJIb30BAHUEM  YEPEAYIOLeNCsl  MOJIOKWUTEJbHOWM M OTPULATEJIbHOM  MOHHU3ALUU

3JIEKTPOPACTILLIEHHEM.
Cnocob pubop Kosionka DI0EHTBI I'paauent
Cucrema ounctku | XSELECT K. T. | A: 0,1% | 10-95% B B
Agilent 1260 infinity. | CSH  Prep My paBbUHAas TedeHue 22 MUH. C
LC/MS Agilent cepuu | C18 (5 mxm KHCJIOTa B | LIGHTPOM B
1 6100 ¢ opunouneiM | OBD, BOZAE ONpENEeIeHHOM
KBaJ[pyIoyeM 21 x 250 mm) B: MeCN | cokycrupoBaHHOM
(comepxammii | rpagueHTe
0,1%
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MY PaBbHHYIO
KHCJIOTY )
Cucrema ounctku | XBridge K. A: 0,1% [ 10-95% B B
Agilent 1260 infinity. | Prep C18 aMMHaK B BOZi€ | TeueHue 22 MUH. C
LC/MS Agilent cepuu | (5 MkM B: MeCN | uentpom B
? 6100 ¢ ogunouHbeM | OBD, (comepsxammii | omnpeneIeHHOM
KBaJ[pyIioyieM 21 x 250 mm) 0,1% ammuakx) | chOKyCHpPOBAaHHOM
rpajiueHTe
Cucrema Waters K. A: MeOH I'panuent Kak
npenapatusHoii HPLC | Sunfire OBD B: MeCN | ykazaHo
Waters  Fractionlynx | Phenomenex (comepsxammii
(Hacoc 2525, nmerextop | Luna Phenyl 10 MM
2996/2998  UV/VIS, | Hexyl OukapboHar
KUAKOCTHOE (10 MkM, aAMMOHHST)
3 ycTpoiictBo  py4Horo | 19 x 150 mm)
ynpasienuss 2767) ¢
CUCTEMaMHU Waters
Acquity ¢ BBISIBJICHHEM
¢ nomombo Waters
SQD LCMS
CoxpameHus

CDI 1,1'-KapOoHunnuumMuaa3on

DBAD Ju-mpem-0yTrna azogukapOOKCHIaT

DCM Jluxnopmeran

DIAD JuusonponuiasoqukapOoKCHiIaT

DIPEA N,N-JIun30nponuia3THIaMUH

DMF N,N-Iumetundopmamun

DMSO Jumeruncy nbhokcu

EDTA DTUJICHIUAMUHTETPAYKCY CHasl KUCJIOTa

Et.O JusTunossiii 3¢up

EtOAc Ortunaunerar
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EtOH JTtaHon

q. Yac(-b1)

HATU N-[(Aumerunamuno)-1H-1,2,3-tpuaszono-[4,5-b lnupunus- 1 -unmerueH |-
N-merunmeranamunuiirekcagropdocdar-N-okcun

HPLC BricokoaddeKkTrBHAs KUIKOCTHASL XpOMaTOrpadust

IMS ITpoMpbllIeHHbIE METHUIMPOBAHHBIE CITUPTHI

LCMS XKunkocTHas Xxpomarorpadusi, MacC-CIIEKTPOMETPUS

MDAP Macc-HanpaBineHHas aBTOMAaTUYECKAsi OUUCTKA

MeCN AneToHUTpHI

MeOH Meranon

MUH. MumnyTa(-b1)

AMP SlnepHbIli MATHUTHBIN PE30HAHC

Pd/C [Mannanuii Ha yrie

K. T. KomHuarnas Temneparypa

TBME mpem-by THIMETUIIOBBIH 3 up

TFA TpudTopykcycHas KUCIoTa

THF Terparunpodypan

TIpoMeRyTOYHbIE COeAHHEHHS

[00201] Crenyromue nNpPOMENKYTOYHBIE COEIMHEHHs] M CIOCOOBI WX CHUHTE3a OMHCAHBI

OJIHOBPEMEHHO Haxomsuelcs Ha pacecmorpenuu 3asiske PCT/GB2019/053012.

IIpomekyTOUHOEC

0 O
IIpomesxyTOUHOE _>—CI 2-(1,3-J1MOKCON30NH TOTHH-2-
N
coennHenue 1 WIT)ale TUITXJIOPUA
(0]
~

2-(1,3-JInoxcon30nHIOMNH-2-11)-N-

(o
o
o}
coeAnHeHuUe 2 NJ\/N (3-meTokcHu(peHITHIT)aeTaMHg
H
o

~N
0 N-(2-Bpom-5-meTokcudensTun)-2-
IIpoMe:RyTOUHOE o 0
(1,3-1MOKCOM3OUHIOIUH-2-
coexnHenue 3 NJ\/N
H
Br

0 WIT)aleTaMuz
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IIpoMekyTOUHOE

coennHenue 4

2-((5-bpom-8-meTokcu-3,4-
JUTHAPOU3OXUHOIUH- 1 -

WJT)METUI)U30MHI0IUH- 1,3 -1noH

IIpomekyTOUHOEC

coelrHeHue S

(8)-5-bpom-1-((1,3-
JTUOKCOU30MHIOJIUH-2-HJT)METHJI )-8-
METOKCH-3,4-AUTruApOU30X UHOJINH-

2(1H)-kapbanbaerun

IIpomekyTOUHOEC

coennHeHnue 6

(8)-2-((5-bpom-8-merokcu-1,2,3,4-
TETPAruipoON30XUHOINH-1-

WJT)METHIT)U30UHAOINH- 1,3-THOH

IIpoMeRkyTOUHOE

coennHenue 7

(8)-2-((5-bpom-8-runpokcu-1,2,3,4-
TETParuaApON30XUHOJIUH-1-

WI)METUI)U30UH0NNH-1,3-11oH

IIpomekyTOUHOEC

coennHenue 8

mpem-bytun-(S)-5-6pom-1-((1,3-
JTUOKCOU30HUHIOJIUH-2-HJT)METHJI )-8-
TUAPOKCHU-3,4-AUTUAPOU3OX UHOJINH-

2(1H)-xapbokcunar

IIpomekyTOUHOEC

coennHenue 9

(5)-2-((8-Merokcu-1,2,3,4-
TETParuipoON30OXUHOIUH-1-

WJT)METHIT)U30UHAOINH- 1,3-THOH
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IIpoMeRyTOUHOE

coeannHenue 10

(8)-2-((8-I'mmpoxcu-1,2,3 ,4-

TETParuaApOU30XUHOJIUH-1-

WJI)METUI)U30MH0NNH- 1,3 -THOH

IIpomekyTOoOUHOEC

coenuHenue 11

mpem-byTun-(S)-1-((1,3-
JTUOKCOU30HUHIOJIUH-2-HJT)METHJI )-8-
TUAPOKCHU-3,4-TUTUAPOU3OX UHOJIMH-

2(1H)-xapbokcunar

IIpomekyTOUHOE

coenuHenue 12

mpem-byTin-(S)-5-xmop-1-((1,3-
TUOKCOU3OUHIOTNH-2-HJT)METHI)-8-
TUAPOKCHU-3,4-AUTUAPOU3OX UHOJINH-

2(1H)-xapbokcunar

IIpoMeRyTOUHOE

coenuHenue 13

OH

mpem-byTtun-(15)-8-runpoxcu-1-((1-
TUAPOKCH-3-OKCOU30MHAOINH-2-
W1)MeTun)-3,4-IMruapOH30X NHOJIHH-

2(1H)-xapbokcunar

IIpomekyTOUHOC

coenuHenue 14

(8)-2-((8-I'mmpokcu-1,2,3,4-
TETParuipoON30XMHOJINH-1-

WJT)METHI)U30UHIOJNH- 1 -0H

IIpoMekyTOUHOE

coenuHenue 15

mpem-bytun-(15)-5-6pom-8-

ruapokcu-1-((1-rugpoxcu-3-
OKCOW3OMHOINH-2-WIT)METHN)-3,4-

AUruaApon3oxuHonuH-2(1H)-

KapOokcuIar
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IIpoMeRyTOUHOE

coenrHenue 16

(8)-2-((5-bpom-8-runpokcu-1,2,3,4-

TETParuApON30XUHOJIUH-1-

WJT)METUIT)U30MHI0JUH- 1 -0H

IIpomekyTOoOUHOEC

coeaxunenue 17

mpem-bytun-(15)-5-xnop-8-ruapokcu-
1-((1-ruppokcH-3-OKCOU30MHIOMIH-2-
WI)METHN)-3,4-TUrUAPOU30X UHOJIHH-

2(1H)-xapbokcunar

IIpomekyTOUHOEC

coenunenue 18

(8)-2-((5-Xnop-8-runpokcu-1,2,3 4-
TETParupoON30XUHOINH-1-

WJT)METHI)U30UHONNH- 1 -0H

IIpoMekyTOUHOE

coenuHenue 19

mpem-bytun-(S)-1-(amuHoMeTHIN)-5-
O6pom-8-runpoxcu-3,4-
auruapou3oxuHonH-2(1H)-

kapOokcuiat

IIpomexkyTOUYHOE

coexuHenue 20

mpem-byTun-(S)-5-6pom-8-runpokcu-
1-((2-oxconuppoauanH- 1 -1iT)MeTHIT )-
3,4-nurugpon3oxuHouH-2( 1 H)-

KapOoKcHIaT

IIpoMekyTOUHOEC

coeaunenue 21

(8)-1-((5-bpom-8-runpokcu-1,2,3,4-
TETParuipoON30XMHOINH-1-

WT)METHI)ITUPPOSTUINH-2-OH

IIpomekyTOUHOE

coeanHeHue 22

mpem-bytun-(S)-1-(amuHOMeTIIN)-5-
XJ0p-8-ruapokcu-3,4-
AUruaApon3oxuHonuH-2(1H)-

KapOoKcHuIaT
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mpem-byTun-(S)-5-xnop-8-runpokcu-

IIpomexxyTOUYHOE OH )Ol\ )< 1-((2-oxconupponuanH-1-un)mMeTnn)-

coeqnHenue 23 o 3,4-nmurunpousoxuHonausa-2(1H)-

& kapOokcuar
o
N (5)-1-((5-Xnop-8-runpoxcu-1,2,3 4-
IIpomexkyTOUHOE OH
TETParupoON30XUHOJIUH-1 -
coenunenue 24 NH
WJT)METHI)ITUPPOSTUIUH-2-0OH
Cl
(0]

IIpomekyTOUHOEC

coeauHeHue 25

(1R 25)-2-
((ben3mokcH)kapOOHMIT) IUKJIOT€KCaH-

1-kapOoHOBas KUCIOTA

IIpomekyTOUHOEC

coeanHeHnue 26

bensun-(15,2R)-2-
(x710pKapOOHWIT)IUKIIOTEKCAH- | -

KapOoKcHuIaT

IIpoMekyTOUHOE

coennHenue 27

(1R,28)-2-[(2,4-
HumeroxkcudeHnn)MeToKCUKapOOHN |
LUKJIOTeKCaH-KapOOHOBAas KUCJIOTA;

(1R)-1-®PenunsraHaMuH

IIpomMeskyTOUHOE

coexuHenue 28

(1R,28)-2-(((2,4-
JMeTOKCHOEH3UIT)OKCH )
KapOOHMJT)IUKJIOTEKCaH- 1 -

KapOOHOBAs KMCIIOTA

IIpomekyTOUHOC

coeaxuHenue 29

(1R,28)-2-(((2,4-
JrMeToKCHOeH3MIT)OKCH )KapOOHMIT )-2-
METHJILUKIIOTEKCaH- | -kapOoHOBas

KuUCJI0Ta

IIpoMekyTOUHOE

coenunenue 30

(1R,25)-2-[(2,4-AumeTokcudeHmn)
METOKCHKapOOHMJI | LIUKJIOTIEHTaH-
kapOoHoBast kucnora; (1R)-1-

(b eHnITAaHAMUH




IIpoMekyTOUHOE

coenuHenue 31

(1R,28)-2-(((2,4-
JnMeToKCHOeH3UIT)OKCH )KapOOHIIT)

LUKJIOTIEHTaH- | -kapOOHOBAsT KUCIIOTA

IIpomexkyTOUYHOE

coequHeHue 32

(1R,28)-2-(((2,4-
JrMeToKCHOeH3MIT)OKCH )KapOOHWMIT )-2-
METHJILUKJIOTIEHTaH- | -kapOOHOBasI

KHUCJ0Ta

IIpomekyTOUHOEC

coeaxuHenue 33

2-(3H-[1,2,3]Tpuazono[4,5-
blmupunnn-3-un)-1-(2,4-
numerokcndensmn)-(15,2K)-1-
MeTUJIIUKIIorekcan-1,2-

OUKapOOKCUIaT

IIpomekyTOUHOE

coennHenue 34

2-(3H-[1,2,3]Tpuazono[4,5-
blmupunnn-3-un)-1-(2,4-
mumerokcnoensun)(1S5,2R)-1-
METHUJILUKJIONIEHTaH-1,2-

auKapOOKCHIaT

IIpomMeskyTOUHOEC

coenuHeHue 35

mpem-byTtun-(S)-5-xnop-8-runpokcu-
1-((6-okco-5-azacnupo[2.4]renran-5-
Wi)MeTun)-3,4-IMruapOH30X NHOIHH-

2(1H)-xapbokcunar

Cl
Om Tunpoxnopun (8)-5-((5-xnop-8-
IIpoMexyTOUYHOE OH " Hel ruapokcu-1,2,3 4-
coenuHeHue 36 NH TETPAruaPON30XUHOJINH- | -FIT)MeTHIT)-
& 5-azacniupo[2.4]rentan-6-oHa
2.4-Tumerokcudensni-(1.5,2R)-2-((S)-
ow /\QJ@/O\ 5-xnop-8-runpokcu-1-((6-oxco-5-
IIpoMeRyTOUHOE OH 0P ? azacnupo[2.4]renTas-S5-1ia)MeTH)-
coennHenue 37 @g“% 1,2,3,4-TeTparuipoOn30XuHOJINH-2-

KapOOHMI)- | -MeTHIIIHMKIIOTeKCaH- 1 -

KapOoKcHIaT
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IIpoMeRkyTOUHOE

coennHenue 38

Otun-(R)-4-iion-3-metundyTaHoAT

0
IIpomexkyTOUHOE F (£)-1-DTop-2-meTokcu-4-(2-
coequnenue 39 2N HUTPOBUHMI )OEH30JT
2
o
IIpome:xkyTOUHOE E 2-(4-®rtop-3-MeTokcudpeHm)3TaH-1 -
coenuHenue 40 aMUH
NH,
o
IIpomeRyTOUHOE o ° 2-(1,3-J1noKCON30MHIOINH-2-1T)-N-
coennHenue 41 NJ\/N (4-¢prop-3-MeToKCU(pEHITHIT )aLleTaMU/
H
0
o
N-(2-Xnop-4-¢pTop-5-
IIpomexyTouHOE o ° 5 1213
merokcugpensTn)-2-(1,3-
coenuHenue 42 NJ\/N
& H 0 TUOKCOWU30MHIOTHH-2-HT)alle TAMH]T
o
N 2-((5-Xnop-7-¢prop-8-merokcu-3,4-
IIpomexyTOUHOE ~o
F L, © TUTHIPOU3OXUHOIUH- | -
coenunenue 43 N
WI)METUI)U30MHI0NNH- 1,3 -11oH
cl
o
- N 2-((5-Xnop-7-¢prop-8-merokcu-1,2,3,4-
IIpomexyTOUYHOE o
F o} TETPAruAAPOU3OXUHONNH-1-
coenunenne 44 NH
WJT)METHJT)U30UHAOIUH- 1, 3-11HOH
cl
0 2-((5-Xnop-7-¢pTOp-8-ruapoKcu-
IIpoMexRYTOUYHOE oH ¢\ 1,2,3,4-TeTparuipOu30XuHOJUH- | -
F (o]
coeqnHeHue 45 NH HE WJT)METHJT )U30UHA0HH- |,3-THOH
r
cl rupoOpoMusa
mpem-byTin-(S)-5-xmop-1-((1,3-
o TMOKCOU30UHIOJTHH-2 -1 )METHII )-7-
IIpomexyTOoUHOE NN o
OH o TOp-8-runpokcu-3,4-
coequHenue 46 F NJJ\OJ<
OUruaApon3ox uHonuH-2(1H)-
cl kapOokcuIaT
\ f—
IIpomeskyTO4HOE F N\ N, 4-(Xnopmetun)-5-(audpropmeTn)-1-

coennHenue 47

metui-1H-1,2,3-tpuazon
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CuHTe3 CoOeHHEHUH U3 NPUMEPOB

[00202] Meronuky cuHTe3a HEOOXOAMMBIX KapOOHOBBIX KHCJIOT CM. B 3KCIIEPHUMEHTAJbHBIX
cniocobax B PCT/GB2019/053012 (WO 2020/084300) u npuBeeHHOM HUX€ WIFOCTPATUBHOM

CHHTEC3C.

15.2R)-2-((:S)-1-((1,3-I10KCOM30HHA0NHUH-2-HJI)METHI)-8-(4-(MeTHIAMKHO)-4-

oKCcO0VTOKCH)-1,2.3.4-TeTPArHAPOHU30XHHOJIHH-2-KAPOOHHUJI)IHKJIOreKcan-1-kapooHoBasi

KHCJI0TA

o _ac

\ d,e
o]

A AR
SEs SV 6 oo

[00203] Cragus a. K nepemernnBaeMoMy pacTBOpYy INpoMmekyTodHoro coeauHenus 11 (1,0,

H H

2,45 mmonb) B OesomgHoM THF (15 wmu) nobammsmm OGensmi-4-runpoxcudyrtanoar (570 wr,
2,94 mmonb; CAS: 91970-62-6) u tpudenundochun (963 mr, 3,67 mmons; CAS: 603-35-0) u B
Hero n00aBJsiIn Mo KarisiMm pactsop DBAD (845 wr, 3,67 mmonb) B 6e3BogHom THF (5 mu) B
TeueHue 15 muH. PeaklMOHHYI0 CMeChb MepeMelluBajud MNpu K. T. B TeueHue 18 4. wu
KOHUEHTpupoBau in vacuo. Kononounas Quem-xpomatorpadust (cummkarens, 20% EtOAc B
rernraHax) oOecrmeuuBania mnonydenue mpem-0ytui-(S)-8-(4-(bensunokcu)-4-okcoOyTokcHu)-1-
((1,3-1MOKCOM3OUHAOIHNH-2-WT)MeTUN)-3,4-gurunponzoxuHonun-2( 1 H)-kapookcunara (1,47,
NPEATIONIOKUTENBHO KonuecTBeHHbIH Bbixo). LCMS (crocob 1 ¢ 2-98% B 3a 0,80 muH., 98% B
1o 1,30 mun.): 1,05 mun., 585,5 [M+H]".

[00204] Cragusa b. CycneH3mr0 yKa3aHHOTO BBIIIE NpPOMeEKyTouHoro coenwHenust (1,47,
2,51 mmonb) u 10% Pd/C (535 mr, 0,251 mmons) B 6e3BogHom THF (20 mu) mepememuBany B
atMocdepe Bomopona (atmochepHoe naBiieHUe) MPpH K. T. B TeueHne 18 4. PeakimoHHy10 CMeCh
¢unsTposanu uepes Celite™, mpoMbIBamK ¢ TOMOIILIO METAHONA U (PUILTPAT KOHIIEHTPHPOBAIHU
in vacuo. Kononounas ¢unem-xpomarorpadus (cunukarens, 30-50% EtOAc B renranax)

obecneunBana nonyueHue (S)-4-((2-(mpem-0yrokcuxkapoonmn)-1-((1,3-1uOKCOM30UHAOINH-2-
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un)metun)-1,2,3,4-reTparugpon30XuHONNH-8-mn)okcn)O0yranoBoit  kucimotel (1,00,  80%).
LCMS (cmioco6 1): 1,62 mun., 4952 [M+H]".

[00205] Craguss c¢. K mnepememnBaeMOMy pacTBOPY YKAa3aHHOIO BBILIIE MPOMEXYTOYHOTO
coeauneHnus (200 mr, 0,40 mmorb) B 6e3BogHoM THF (2 mi1) mpu k. T. 100aBisiin OfHOM nopuuei
CDI (262 wr, 1,62 mmonb, CAS: 530-62-1). Uepes 1 u. peakiMOHHYIO cMech oxnaxaanu 10 0°C
u nodasysiiu MetunamuH (2 M B THF; 0,40 m, 1,62 mmosb; CAS: 74-89-5). PeakinoHHY0 CMeCh
nepeMeInuBaid B TeueHue 18 4. mpu K. T., pa30aBisuid BOJOH, SKCTPArMpPOBAIH C MOMOIIBIO
EtOAc n oObenrHeHHbIE OPraHMYEeCKHE BEeIECTBA MPOMBIBAIIM C TTIOMOIIBIO COJIEBOTO PacTBOPA,
BeIcyuBaid Haa MgSOs, GuibTpoBaiM U KOHUEHTpUpoBanu in vacuo. KonoHounas duern-
xpomatorpadust (cunukarenb, EtOAc) obecneuuBana mnonyuenue mpem-0oytun-(S)-1-((1,3-
TMOKCOU30UH IOJINH-2-1J1)MeTHI)-8-(4-(MeTninaMuHo))-4-okcoby Tokcn )-3,4-
auruaponzoxuHonnH-2(1H)-kapookcunara (120 mr, 58%). LCMS (cmoco6 2 ¢ KOMOHKOH
XBridge IS C18, 2,5 mxm, 2,1 x 20 mm, 0-95% B, ot 0,18 no 2,00 muH., 95% B 1o 2,60 muH.):
1,99 mun., 508,2 [M+H]".

[00206] Ctaguss d. K nepemernnBaeMOMy pacTBOPY YKa3aHHOIO BBbILIE MPOMEXYTOUHOTO
coequHenus (120 mr, 0,24 mmonb) B 1,4-nuokcane (1 mut) modaemnsimn xynopun Bogopona (3 M B
IVOKCaHe, 2 MJI) U PEaKLIMOHHYIO CMECh MepPEeMEeIINBAIN NpU K. T. B TeueHue 3 4. CycCreH3Hro
KOHLEHTpUpoBanu in vacuo wu pactupanu u3 TBME ¢ mnonyuenuem (S)-4-((1-((1,3-
TMOKCOU30UHIONUH-2-1I)MeTun)- 1,2,3 4-TeTparuspon30X MHOIUH-8- 1) OKCH ) -V -
metunOyTtaHamuna rugpoxiopuga (105 Mr, HpeanonoXUTENbHO KOJHMUYECTBEHHBIH BBIXON),
ucrnosb3yemoro 6e3 pononHutensHoN ounctku. LCMS (ciocob 2 ¢ xononkoit XBridge IS C18,
2,5 mxm, 2,1 x 20 mm, 0-95% B, ot 0,18 no 2,00 mun., 95% B mo 2,60 mun.): 1,68 mun., 4082
[M+H]".

[00207] Craguss e. K mnepememnBaeMOMy pacTBOPY YKa3aHHOIO BBIIIE IPOMEKYTOUHOTO
coequnenus (120 mr, 0,27 mmonb) u Tpustunamuna (0,11 mn, 0,81 mmons) B 6e3sogHnom DCM
(1,5 M) mpu 0°C poGaBisi MO KaIUIsIM PacTBOP MPOMEXKYTOYHOro coenuHeHus 26 (83 wr,
0,297 mmons) B DCM (0,5 mut). PeakimonHyto cmech nepementnBaiu B teuenue 0,5 4. mpu 0°C,
3areM mpu K. T. 1 4. B Hee nmoOammsin Bomy, cMech 3KcTparupoBaimu ¢ nomoubio EtOAc u
OOBEMHEHHBIE OPTaHUYECKHUE BEINECTBA MPOMBIBAIN COJEBBIM PACTBOPOM, BBICYIIMBAIN HA
MgSOs4, punpTpoBaNy U KOHIEHTPUPOBAIH 71 Vacuo. OUNUCTKA ¢ TIOMOIIBIO KOJIOHOYHOMH (uiert-
xpomarorpadpun (cunukarens, 20% EtOAc B renranax, 3atem 100% EtOAc) obecneunBana
MOJTy UeHUE oen3mn-(15,2R)-2-((5)-1-((1,3-n11oxcon30nHI0NUH-2- 1T )METH )-8-(4-
(MeTmaMuHO)-4-0kco0yTOKCH)-1,2,3,4-TeTparu1ipon30X UHOJIMH-2-KapOOHMIT ) IUKJIOTeKCaH- | -
kapOokcunara (80 mr, 45%). LCMS (crioco6 1 ¢ 2-98% B 3a 0,80 mun., 98% B no 1,30 mus.):
0,93 muH., 652,6 [M+H]".
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[00208] Cragusa f. CycneHsuio yKa3aHHOTO BbIIE MPOMEXKYTOUHOro coeauHeHus (80 mr,
0,12 mmonb) u 10% Pd/C (26 mr, 0,12 mmons) B O6e3BogHom THF (2 mu) nepememnBanu B
arMocdepe Bopopoaa (atMocepHOe naBiieHUe) MPH K. T. B TeueHne 24 4. PeakimoHHy10 CMeCh
dunsTposanu uepes Celite™, mpoMbIBamK ¢ MOMOIILIO METAHONA U (PUILTPAT KOHIEHTPUPOBAIHU
in vacuo. C IOMOIIBIO OYUCTKH MIOCPEACTBOM KOJIOHOUHOM (piiern-xpomaTorpaduu (0-10% MeOH
B DCM) nonyuanu yka3aHHOe B 3aroyioBke coenuHenue (6,1 mr, 9%). LCMS (cmocob 1):
1,56 muH., 562,4 [M+H]".

Cnoco0bI AMUIHOI0 COYETAHUS

o o
E)J\OH E)J\N’Raa

RBb

Cnocod amuaHoro coueranust A Ipumep 2. (1.5.2R)-2-((.5)-1-((1.3-A10oKCcON30MHIOINH-2-

Wi )mMeTn)-8-(4-(meTnaamMuuo)-4-0kco0vToKcH)-1.2,3.4-TeTparuapon30X HHOJIHH-2-

KAp0OHH )-N-MeTHIHNHKJIOreKCaAH-1-Kap0oKcaMua

H
N O

Ty My
S N

[00209] K  nepememmBaemomy  pactBopy  (1S,2R)-2-((S)-1-((1,3-11OKCON30MHIOMNH-2-

r

Wi )MeTHN)-8-(4-(MeTunamMuno)-4-okcoOyTokcH)-1,2,3 ,4-TeTparuApOn30X UHOJINH-2-

KapOOHMT)LUKJIOreKcaH- 1 -kapOoHoBoi kucaotel (50 mr, 0,09 mMonb; cunte3 Bbime) B THF
(5 mn) nmobaBnsimu  1,1'-xkapOonmnguumunazon (58 mr, 0,36 mmoab, CAS: 530-62-1) wu
peakunoHHYH0 cMech HarpeBanu 10 S0°C B Teuenue 2 4. PeakumonHyro cmech oxnakaaau 10 0°C
u B Hee nobassuu Metmiamut (2 M B THF; 0,9 M, 1,8 mmonb; CAS: 74-89-5). Uepes 45 MuH.
cMmech pasdasisumi ¢ nomoueio 0,5 M Bognoro pacteopa HCI (8 mu), cMech akcTparupoBaiu ¢
nomotibto EtOAc (2 x 10 mit) u oObenuHeHHbIe OpraHudeckue BemectBa cymuin (MgSOs),
($uIbTpOBANM M KOHLEHTPHPOBAIU i vacuo. OCTATOK OUYWINAIHM IMOCPEICTBOM KOJOHOYHOH
xpomarorpadpun ¢ obpamenHoi ¢azon (15-80% MeCN B BomHOM OydepHOM pacTBOpe
ruapokapbonara ammonus ¢ pH 10, kaprpumx C18 12 r) ¢ moiydyeHneM yKa3aHHOTO B 3ar0OJIOBKE
coenunenus (16 mr, 31%). LCMS (crioco6 1): 2,01 mun., 5754 [M+H]". '"H AMP (400 MI'w,
DMSO-ds) 6 7,89-7,77 (m, 4H), 7,71 (m, 1H), 7,23-7,13 (m, 2H), 6,86 (d, 1H), 6,78 (d, 1H), 6,01
(dd, 1H), 4,18-4,03 (m, 2H), 3,98 (m, 1H), 3,85 (m, 1H), 3,76 (dd, 1H), 3,63 (m, 1H), 3,26 (m,
1H), 2,96 (m, 1H), 2,76 (m, 1H), 2,59 (d, 3H), 2,55-2,37 (m, 2H), 2,35 (d, 3H), 2,15 (m, 2H), 2,04
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(m, 1H), 1,92 (m, 1H), 1,53 (m, 1H), 1,41 (m, 1H), 1,35-1,19 (m, 2H), 0,93 (m, 1H), 0,66 (m, 1H),
0,17 (m, 1H).

Cnoco0d amuaHoro coueranust B IIpumep 6. N-(2-(((S)-1-((1.3-Irnoxcon30MHA0IMH-2-11)-

meTiJ1)-2-((1R.29)-2-(ruakapdamona)uukjaorekcas-1-kapoonuni)-1.2,3.4-

TETPATHAPON30XUHOJTHH-8-HI)OKCH )ITHI)-S-MeTHIN30KCA30.1-3-KAPOOKCAMUI

[00210] K  nepememmBaemomy  pactBopy  (15,2R)-2-((S)-1-((1,3-1MOKCON30MHOOIHH-2-

w1 )MeThn)-8-(2-(5-MeTHIn30Kca30i-3-kapOoKcaMuio)3Tokcn)- 1,2, 3, 4-TeTparu ApON30X HHOJTM H-
2-kapOoHmMIT)UUKIIOTeKcaH- | -kapOoHoBO# KucnoThI (50 mr, 0,08 mmons) B THF (1 M) nobasmsuin
pactBop sTmnamuna (2 M B THF; 0,08 mu1, 0,16 mmons), Tpustinamus (0,01 mut, 0,72 MMob) u
HATU (37 mr, 0,096 MMOIb) 1 peakIMOHHYI0 CMeCh MEPEMEINBAIN MIPH K. T. B TeueHue 18 u. B
Hee noOamisimn 10% BOAHBIN pacTBOP JIMMOHHOW KHCHOTHI (1 MII), CMECh 3KCTParupoBaiu C
nomompo  EtOAc, oObenuHeHHble oOpraHndeckue BemecTBa BoicymuBaiu (MgSO4) u
KOHIIEHTPUPOBAJIH in vacuo. OUncTKa MOCPEICTBOM KOJIOHOUHOH XpoMaTorpaduu ¢ oOparieHHOMl
dazoii (30-80% MeCN B BogHOM Oy(epHOM pacTBOpe ruapokapdbonata ammonus ¢ pH 10,
kaptpuk C18 12r co chepuueckumu rpanynamu) obecreumia IMOJyUeHHE YKAa3aHHOTO B
3arososke coequHenus (23 mr, 44%). LCMS (croco6 1): 2,36 mun., 642,5 [M+H]*. 'H AMP (300
MI'y, DMSO) 6 8,76 (t, 1H), 7,91-7,76 (m, 4H), 7,24-7,12 (m, 2H), 6,89 (d, 1H), 6,80 (d, 1H),
6,54 (m, 1H), 6,03 (dd, 1H), 4,25-4,04 (m, 3H), 4,02-3,70 (m, 4H), 3,62 (m, 1H), 3,25 (m, 1H),
3,03-2,67 (m, 4H), 2,35 (s, 3H), 2,10-1,82 (m, 2H), 1,58-1,38 (m, 2H), 1,37-1,15 (m, 2H), 0,94
(m, 1H), 0,82-0,63 (m, 4H), 0,23 (m, 1H).

Tlpumep 38. (15.2R)-2-((S)-1-(Hukiaonponankapooxcamuaomeru)-8-((($)-1-(tuazo.i-5-

KAPOOHUWI JIIHPPOJIHANHH-3-HI1)0KCH)-1,2.3.4-TeTpaAruapor30X HHOJIHH-2-KAap0oHMI1)-/V-

METHJILHKJI0reKCAH-1-Kap0oKcaMua

o “/S 0
NH20

SR
*05 Cé% Seas

[00211] Crapus a. K nepememmBaemomy pactsopy u3 npumepa 17 (58 mr, 0,088 mmons) B IMS

(1 mu) B atmMocdepe aprona nobdasisimu ruapasus-rugpar (6 Mk, 0,18 mmons; CAS: 10217-52-4)

U peakLMOHHYI0 cMech Harpesanu nmpu 80°C B Teuenue 2 4. OXNaxA€HHYK PEAKLIMOHHYIO CMECh
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pa3baBysii  BOAOW, »KCTparupoBaiiu ¢ mnomomplo EtOAc, oObenuHEHHBIE OpraHUYeCKHe
BEIECTBA KOHIEHTPHUPOBAJH in vacuo ¢ noaydeHueM (15,2R)-2-((S)-1-(amunomeTni)-8-(((S)-1-
(Tnazon-5-xapOOHWIT)MUPPONUAUH-3-UIT)OKCH)- 1,23, 4-TeTparuipon30X uHOINH-2-KapOOHUIT )-N-
METUJILMKIIOTeKCcaH- 1 -kapbokcamuia (46 Mr, TNpeanoJOKUTEIbHO KOJMYECTBEHHBIH BBIXON).
HeounineHHbIi POAYKT UCTIONB30BAIH O€3 TOTMONIHUTEIbHON OYHCTKH.

[00212] Ctamuss b. K mnepememumrBaeMOMy pacTBOPY YKa3aHHOTO BBIIIE MPOMEKYTOYHOTO
coenuneHusi (46 mr, 0,088 mmonb) U TpudTHIamuHa (25 Mk, 0,18 mmonb) B DCM (1 M) B
atMocdepe aprona npu 0°C mobaBisid MO KaruisiM PacTBOP LUKJIOMPOMAHKAPOOHUIXJIOPUAA
(9 mxn, 0,098 mmons, CAS: 4023-34-1) B DCM (0,5 mi). OOecrnieuuBain HarpeBaHHe
PEaKLMOHHOM CMECH 0 K. T. U MepeMelInBaIu NMpu K. T. B TeyeHue 18 u. Cmech pazdasisuiu
BOJIOH, 3KCTparupoBaiu ¢ noMoInbo DCM, o0beHeHHbIE OpraHMYeCKHUe BEIECTBA MPOITY CKaJTH
yepe3 (azopaszaenuTesb 1 KOHIEHTPUPOoBaH 1 vacuo. Ounctka ¢ nomomsro MDAP (croco6 1)
obecreunBaJa nojiy4eHne yKka3aHHOTo B 3arojoBKe coefuHenus (6 mr, 11%). 'H SIMP (400 MI'L,
DMSO-ds; BBIsSIBIEHBI U 3aperHCTpHPOBaHbl potaMepsl) 6 9,30-9,14 (m, 1H), 8,59-8,03 (m, 2H),
7,48 (m, 0,4H), 7,29-7,11 (m, 1,6H), 7,10-6,85 (m, 1H), 6,84-6,71 (m, 1H), 5,80-5,65 (m, 0,6H),
5,39-5,21 (m, 0,5H), 5,20-5,08 (m, 0,5H), 5,06-4,93 (m, 0,4H), 4,54-2,97 (m, 9H), 2,97-2,04 (m,
9H), 2,00-0,77 (m, 8H), 0,76-0,47 (m, 4H).

Ipumep 39. (15.2R)-2-((S)-8-((1H-IIupa3oa-S-ua)merokcu)-1-((1,3-AMOKCOU3OHHIOIHH-2-

wi)mern)-1,2.3.4-TeTparnapou30X HHOJIHH-2-KAP0OH NI )-/N-MeTHJINHKJI0reKcaH-1-

KapOokcamu
N
HN_ ~

(o] (o] = (o]
N N N
go v@ _ab_ \Eo | _cd_ % £o |
OH o (o] (o] OH o (o] NH o o (o] NH
N N N

[00213] Crapgua a. K pacreopy Oensun-(15,2R)-2-((S)-1-((1,3-11MOKCON30MHIOMIH-2-
WI)MeTHN)-8-ruapokcu-1,2,3,4-TeTparuipou30X UHOJIUH-2-KapOOHIT ) [IUKJIOTeKCaH-1 -
kapOokcmnara (527 mr, 0,95 mmone, PCT/GB2019/053012, npumep 2, cragus a) B THF (15 m)
nobasnsn Pd/C (10%; 200 mr). Cmech mepeMelnnBaid NMpU K. T. B atMocdepe Bomopona B
Teuenne 18 u. mpu aTMocepHOM NaBleHHH. 3aTeM cMech punbTposamu uepes cioii Celite® u
(bunbTpaT KOHUEHTPHUPOBAIH i vacuo ¢ nonydaenueM (1.5,2R)-2-((S)-1-((1,3-1uokcon30nHA0INH-
2-un)mernn)-8-rugpokcu-1,2,3 4-reTparnApon30XHHOINH-2-KapOOHWIT ) LIUKJIOTeKCaH- 1 -
kapOoHoBOM KuCHOTHI (392 Mmr, 89%).

[00214] Cragua  b.  (15,2R)-2-((S)-1-((1,3-/In1OKCOM30UHAONNH-2 -1 )METHI)-8-TUAPOKCH-

1,2,3,4-TeTparuipon30XuHOINH-2-KapOOHUI )-N-MeTunukiorekcan- 1 -kapobokcamun (541 wr,
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NPEATIONOKUTENBHO KOJMYECTBEHHBIN BBIXO) MOJMYyHalld U3 YKa3aHHOTO BBIIIE TPOMEXKY TOYHOTO
coequHeHust (392 mr, 0,85 MMoOJIb) C TpHUMEHEHHWEM TPOLENypPbl, MMOAOOHONW MpOLEaype,
OnMCaHHOM 1uist npumepa 92, cranus g LCMS (cioco6 12): 1,27 mun., 476,2 [M+H]".

[00215] Cragus c. mpem-bytun-5-((((S)-1-((1,3-auoxcomsonnnonus-2-un)merun)-2-((1R,25)-
2-(meTmnkapbaMonT)UKIOreKcat- 1-kapoonmn)-1,2,3,4-reTparuApOn30X MHOJIHMH- 8-
un)okcu)metun)- 1 H-nupaszon-1-kapookcunar (110 mr, 54%) monyudanu W3 yKa3aHHOTO BBILIE
NPOMEXXyTOYHOro coenuHenus (156 mr, 0,32 mmonb) u  mpem-OyTun-5-(6pommernn)-1H-
npason- 1-kapookcuara (107 mr, 0,41 mmosb, CAS: 186551-69-9) ¢ npumeHeHHneM poLey b,
nonoOHOI mpouenype, onucaHHou st mpumepa 67, cragust a. LCMS (croco6 12): 1,61 muH.,
678,3 [M+H]".

[00216] Ctagua d. K nepememmBaeMOMy pacTBOPY YKa3aHHOTO BBIIIE MPOMEKYTOYHOTO
coenunenus (110 mr, 0,17 mmoine) B8 DCM (5 mi) nodasmstin TFA (1 Mit) 1 peakiMOHHYIO CMeCh
nepeMeInuBad Mpu K. T. B TedeHHue | 4. CMech KOHLEHTPHPOBAIM in Vacuo M MOABEPraju
a3e0TPOMHON meperonke ¢ TojyosnoM. Ouuctka ¢ momomesio MDAP (criocob 1) obecrneunBana
NOJTy4EeHHE YKAa3aHHOTO B 3arojioBke coenuHeHus (39 mr, 41%). LCMS (cnocob 3): 4,00 mus.,
556,2 [M+H]". 'H SIMP (400 MI', DMSO-ds) & 12,78 (bs, 1H), 7,89-7,66 (m, SH), 7,19 (t, 1H),
7,14 (m, 1H), 7,05 (d, 1H), 6,80 (d, 1H), 6,65 (bm, 1H), 6,05 (dd, 1H), 5,25 (d, 1H), 5,19 (d, 1H),
4,17 (dd, 1H), 3,81 (m, 1H), 3,73 (dd, 1H), 3,63 (m, 1H), 3,24 (m, 1H), 2,97 (m, 1H), 2,78 (m,
1H), 2,35 (d, 3H), 2,03 (m, 1H), 1,93 (m, 1H), 1,52 (m, 1H), 1,42-1,18 (m, 3H), 0,92 (m, 1H), 0,61
(m, 1H), 0,18 (m, 1H).

IIpumep 44. (1S.2R)-2-((S)-1-(Aueramugomernn)-8-(((S)-1-(Tuazoa-S-

KapooHua )nuppoanau-3-uia)oxcu)-1.2,3.4-Terparnapon30X MHOJINH-2-KapooHn)-/N-

METHJILHKJIOTeKCAH-1-Kap0oKcaMua

& NH | & Tj: I

o RO N o ' Oy NH
ceaclNNve

[00217] K nepememmBaemomy pactBopy (1S,2R)-2-((S)-1-(amunomeTmin)-8-(((S)-1-(Tnazon-5-
KapOOHWIT) MUPPOTHINH-3-UIT)OKCH)- 1,2, 3 4-TeTparuapon30X HHOINH-2-KapOoHN )-N-
METHIILUKIIOTeKCaH- | -kapObokcamuna (50 mr, 0,095 mmonb;, mnpumep 38, cragus a) w
tpuyTEnamusa (15 Mk, 0,10 mmone) B DCM (1 M) mpu 0°C B atmocdepe aproHa 1o0aBisui
anerwrxyopun (8 mxi, 0,10 MMOIIb), U peaKIIMOHHON cMecH oOecreunBaNty HarpeBaHue 1o K. T.,
U TIepeMelnBali B TeueHue 3 4. B Hee noOaBnsiim BOAy, CMeCh SKCTPArHpPOBAJH C ITOMOIIBIO
DCM u oObenuHeHHbIE OpPraHHYECKHE BEILIeCTBA KOHLEHTpUpoBanu in vacuo. O4Uucrka ¢

nomoibto MDAP (cioco0 2) obecrnieunBajia NojydeHHe YKa3aHHOTO B 3arOJIOBKE COCAMHEHHUS
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(12 mr, 22%). LCMS (cnoco6 3): 3,05 mun., 590,2 [M+Na]*. 'H AMP (400 MI'u, DMSO-ds;
BBISIBJICHBI M 3apEeTUCTPHPOBaHbI poTtaMepsl) & 9,26 (s, 0,3H), 9,25 (s, 0,3H), 9,23 (s, 0,2H), 9,18
(s, 0,2H), 8,45-8,37 (m, 0,8H), 8,27 (s, 0,2H), 8,05-7,97 (m, 0,5H), 7,95 (m, 0,3H), 7,87 (m, 0,2H),
7,41 (m, 0,5H), 7,27-7,10 (m, 1,5H), 7,00-6,84 (m, 1H), 6,81-6,69 (m, 1H), 5,77-5,61 (m, 0,5SH),
5,30 (m, 0,2H), 5,25 (m, 0,3H), 5,19-5,09 (m, 0,5H), 5,08-4,94 (m, 0,5H), 4,43-2,96 (m, 9H), 2,95-
1,96 (m, 9H), 1,95-0,73 (m, 10H).

IIpumep 45. (1S.2R)-N-Metuua-2-((:S)-1-((2-oxcookcazoauaun-3-uja)meru)-8-(((S)-1-

(THA30J-5-KapOoHU ) nuppoanaAnH-3-wa)oxkcu)-1,.2.3.4-TeTparuapon30X UHOJTHH-2-

KAPOOHUWI JIHKJIOreKCAH-1-Kap0oKcaMua

'S o S o

O Mot o Lo 20Ny ol
SRS S e Rt

[00218] Crapus a. 2-Xnopatun-(((5)-2-((1R,25)-2-(meTnnkapbaMOmT ) IUKIIOTeKCaH- | -

kapOoHm)-8-(((S)-1-(THazon-5-kapOoHWT ) MUPPOTUANH-3-1T)OKCH)-1,2.3 4-
TeTPAruAPON30XUHONUH- | -mT)MeTin)kapbamar (68 Mr, TPEanoNOKUTENBHO KOJIUYSCTBEHHBIN
BBIXOJ) VEERI u3 (18,2R)-2-((S)-1-(amuromeTmn)-8-(((S)-1-(Trazon-5-
KapOOHWIT)TUPPOTUANH-3-UT)OKCH)- 1,2, 3 4-TeTparuapon3oX uHOINH-2-KapOoHUI )-N-
MeTIILUKIIOTeKCaH- | -kapookcamuna (50 mr, 0,095 mmonb;, mpumep 38, craguss a) u 2-
xnopatunxioppopmuara (11 mxi, 0,10 mmons, CAS: 627-11-2) ¢ mpuMeHeHHEM NpOLEay Pbl,
nooOHOM mpoLeny pe, OMUCaHHOH il puMepa 44.

[00219] Cragus b. K cmecum yka3aHHOrO BbIllleé MPOMEXKYTOYHOrO coeanHeHus (68 wr,
0,1 mmonp) u rugpuna Hatpus (60% nucnepcust B MuHepambHOM Macie;, S mr, 0,1 MMoub) B
atmocdepe aprona mnpu 0°C nmobapnsuim OGe3omubiiik DMF (1 mit), U peakuMOHHOW CMeCH
obecrieunBaii HarpeBaHue 1O K. T., W mepemermBanu B TeueHue 48 4. K cmecu mobapmsiu
HACBIIIEHHbIN pacTBOpP XJOpPUAAa aMMOHMsA, CMeChb JKcTparuposanu ¢ mnomouipto DCM u
OOBEOMHEHHbIE OpPTraHWYECKHWEe  BEIecTBa  MPOMyCcKamu 4epe3  (dasopasmenurens U
KOHIEHTpupoBaH i1 vacuo. Ouuctka ¢ momoirsio MDAP (cniocob 2) obecnieunBaiia mojyydeHue
yKa3aHHOTO B 3aroyioBke coemnuHenus (14 mr, 24%). LCMS (cmocob 3): 3,15 mun., 6182
[M+Na]". 'H AMP (400 MI'u, DMSO-ds; BbISIBIEHBI M 3apETMCTPHPOBAaHbI poTamepbl) & 9,26 (s,
0,5H), 9,24 (s, 0,5H), 8,47 (s, 0,5H), 8,40 (s, 0,5H), 7,31-7,14 (m, 2H), 6,99-6,88 (m, 1H), 6,84-
6,72 (m, 1H), 5,88-5,73 (m, 1H), 5,35-5,02 (m, 1H), 4,46-3,40 (m, 10H), 3,39-3,24 (m, 2H), 3,15
(m, 1H), 2,92 (m, 1H), 2,73 (m, 1H), 2,59-2,08 (m, 7H), 1,85-1,59 (m, 3H), 1,55-1,06 (m, 4H).
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IIpumep 46. 4-(((S)-1-((1,3-Tuoxcon3zonuaoaun-2-ua)merna)-2-((1R,2.5)-2-

(MeTHJIKAPOAMOHJI ) IHKJI0reKcal-1-kapoouuni)-1,2,3.4-TeTrparuapon30X HHOJIHH-8-

HJI)OKCH)OVTAHOBAA KHCJIOTA

< . Q A
i Cg LS

[00220] Crapus a. K nepememnBaemomy pacteopy Tpudenmidocduna (6,09 r, 23,2 MMoib) B

THF (50 mi) mpu 0°C goGasssimu o karisim DIAD (4,5 mut, 23,2 MMOJTb) M PEaKLIMOHHYIO CMECh
nepememuBain B TedeHue 0,5 4. B Hee moOamisuiu pacTBOp OeH3UI-4-THAPOKCHOyTaHOATa
(1,35, 6,96 mmonb; CAS: 91970-62-6) 8 THF (10 mu) u nepememmanu npu 0°C B TeueHue
30 MuH. ¢ mocneayomuM 1o0aBiIeHneM npoMexyTouHoro coenuaenus 11 (1,9 r, 4,64 mmons) B
THF (20 mu1). PeakunoHHO#M cMecH oOecrniedrBaid HarpeBaHHE A0 K. T. U TEPEMELINBAIN B
TedeHue 16 4. PeakIMoHHy0 cMech pa30aBisiiin BOXOH, 3KcTparuposaiu ¢ nomombso EtOAc u
OOBENMHEHHbIE OpraHUYecKue BemlecTBa BbICymuBanmu Hang NaxSOs, ¢unbTpoBaIH WU
KOHLEHTpUpOBaNU in vacuo. OYUCTKA C TIOMOIIBIO KOJOHOYHOH (puem-xpomartorpaduu
(cumukarens, 0-50% EtOAc B H-rekcane) oOecrneunBana mnojydeHue mpem-0yTun-(.S)-8-(4-
(6enzunokcn)-4-okcodbyToken)-1-((1,3 - AMOKCOU30MHTONUH-2-UIT)METH )-3,4-
auruapousoxuHoanH-2(1H)-kap6okcunara (520 mr, 23%).

[00221] Cragus b. benzun-(.S)-4-((1-((1,3-AnoKCON30MHIOMNH-2-1n)MeTH)-1,2,3,4-
TETParuAPON30XHUHONUH-8-1)OKcH)OyTaHoata ruapoxiopun (1,07, MOpeanosoKUTeTbHO
KOJINYECTBEHHBII BBIXO/) TOJYYaJU U3 YKA3aHHOTO BBILIE MPOMEKYTOUHOTO coenunenust (1,14 r,
1,95 MMoOIIB) C IpUMEHEHHEM TPOLEeAYPbl, MOXOOHOH Mpouenype, OMUCAHHON s puMepa 67,
cranus b. LCMS (crioco6 12): 1,11 mun., 485 [M+H]".

[00222] Crapgua c¢. K nepememmuBaemomy  pactBopy  (1R,2S5)-2-(merunkapbamor)-
UKJIOTeKCaHKapOOHOBOM KUCTOTHI (43 Mr, 0,23 mmonb; CAS: 1821740-00-4) B DMF (0,5 mun)
IpH K. T. B aTMocdepe aprona nodasisuu TpudyTriamuH (80 Mk, 0,58 mmons) u HATU (88 wr,
0,23 MMOJIb) U PEaKLMOHHYIO0 CMech nepeMemmBain B TeueHue 10 muH. B Hee mobaBmsum mo
KaIuIIM PAacTBOP YKa3aHHOTO BbIIIE MpoMexyTouHoro coenunenus (104 mr, 0,19 mmons) B DMF
(1 MuT) ¥ peakIMOHHYIO CMeCh TiepemMernnBaiy B TeueHne 23 4. Cmech pa30aBisid HACHIIEHHBIM
pacTBOpOoM ruapokapOoHaTa HaTpusi, dSKcTparuposanu ¢ nomomblo EtOAc m obpennHeHHBbIE
OpPraHUYECKHE BEIECTBAa IMPOMBIBAJIN C IMOMOIIBIO HACBHIIIEHHOTO PAacTBOPA XJIOPUIA AMMOHHUS,
BpicyminBanu Haa Na:SOs U KOHLUEHTpHUpOBanu in vacuo. OUUCTKa ¢ NOMOUIBIO KOJOHOYHOM

¢draew-xpomarorpapuu (kaprpumk ¢ cwmkarenem 12 v Puriflash, 0-5% MeOH B DCM)
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obecrieunBana monyudenue OeH3mi-4-(((S)-1-((1,3-aroxconzonnnonus-2-ummern)-2-((1R,25)-
2-(meTunkapbaMon)uKIOreKkcaH- 1 -kapoonun)-1,2,3,4-TeTparuApon30X MHONNH-8-
wi)okcn)Oytanoara (120 mr, 80%). LCMS (cnoco6 12): 1,63 mun., 652 [M+H]".

[00223] Cragus d. PactBop yka3zaHHOro Bbllle NpoMeXyTOdHOro coenuHeHus (118 wmr,
0,18 Mmons) B MeOH (0,1 M; 1,8 mu1) nponyckanu uepes H-Cube® ¢ kaprpumkem 10% Pd/C npu
1 mi/mun. ipu 50°C ¢ Bogoponom npu aasneHun 50 Gap. PacTBop mpomyckanu BTOPOH pas H
3aTeM KOHIEeHTpupoBaiu in vacuo. Ouuctka ¢ nomoupio MDAP (cmoco6 1) obecneunBana
NOJTy4eHHE YKAa3aHHOTO B 3arojioBke coenuHeHus (23 mr, 23%). LCMS (cnocob 3): 4,05 muH.,
584,2 [M+H]". 'H AMP (400 MTI', DMSO-ds) & 12,11 (bs, 1H), 7,92-7,75 (m, 4H), 7,26-7,06 (m,
2H), 6,86 (d, 1H), 6,79 (d, 1H), 6,00 (dd, 1H), 4,19-4,06 (m, 2H), 4,01 (m, 1H), 3,85 (m, 1H), 3,76
(m, 1H), 3,63 (m, 1H), 3,26 (m, 1H), 2,97 (m, 1H), 2,82-2,46 (m, 3H), 2,36 (d, 3H), 2,23-2,10 (m,
2H), 2,04 (m, 1H), 1,93 (m, 1H), 1,53 (m, 1H), 1,41 (m, 1H), 1,35-1,19 (m, 2H), 0,93 (m, 1H),
0,66 (m, 1H), 0,17 (m, 1H).

IIpumep 48. (R)-1-((S)-1-((1.3-Tnokcon3onHa0 uH-2-na)mMeTha)-8-(((S)-1-(Tnazon-5-

KAPOOHUWI JIIHPPOJIHAHH-3-HI1)0KCH)-1,2.3.4-TeTpaAruapor30X HHOJIHH-2-KAap0oHI1)-/V-

MeTl/lJIHHHeDHHHﬂ-Z-KaDﬁOKcaMH}I
@éu @é < cé ol cé 1y

[00224] Cragus a. K nepemernnBaeMoMy pacTBOpPYy INpoMmexyTodHoro coeaunenus 11 (5,0 r,

12,2 mmoib) u (R)-(3-ruppokcunupponunus- 1-mn)(tuason-5S-mn)meranona (3,16 r, 15,9 mmons,
CAS: 1690066-04-6) B Oe3Bomnom THF (100 mi) B artmocdepe aproHa noOaBisiiu
tpubyTundochun (3,98 mu, 15,9 mmonb) ¢ mocnenyrwoinum aodaBjieHneM pactBopa DBAD
(3,66, 15,9 mmonb;, CAS: 870-50-8) B THF (50 mn) B Teuenume 10 mun. Ilocnme 2 4.
nepeMeInuBaHusg  J00ABISUIM  JOTIOJIHUTENbHbIE — mopuun  TpubyTmidochuna (3,98 mu,
15,9 mmonb) u DBAD (3,66 1, 15,9 mmoinb) B THF (50 M) 1 peakMOHHY O CMECh IIEPEMELTHBAIIN
npu K. T. B TeueHue 18 4. TlociemoBarenbHO n00ABIsUIM  AOMOMHHUTENbHBIH  (R)-(3-
THIPOKCHITUPPOTHIUH- | -mn)(Trazon-5-mn)meranon (3,16 v, 15,9 mmonb, CAS: 1690066-04-6),
tpubytundochunr (3,98 miu, 15,9 mmons) u DBAD (3,66, 15,9 mmons) B THF (50 M) u
PEAKLMOHHYIO CMECh NepeMeIInBaI B TeueHne 3 4. K peakroHHON cMecu no0aBisiin BOLy U
CMeCh KOHLIEHTPUPOBAIH i vacuo. OYICTKa C TOMOIIBIO KOJIOHOYHOH (hierm-xpomaTtorpadpuu Ha
Interchim 4125 (kononka ¢ cunmukareneM 330 r Puriflash HP, 0-10% MeOH B EtOAc), 3atem
KOJIOHOYHOM (pemm-xpomatorpaduu Ha Interchim 4100 (Biotage SNAP ¢ cunmukarenem 300 r, 0—

10% MeOH B EtOAc) obecneunBana nonyuenue mpem-0ytuin-(S)-1-((1,3-nuokcon3onHaonus-
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2-um)mernn)-8-(((S)-1-(Tnazon-5-kapOOHNUIT) TUPPOTUANH-3 -UIT)OKCH )-3,4-ATUTUAPOU3OX UHOTH-
2(1H)-kapbokcunara (6,48 r, 90%). LCMS (criocob 3): 1,47 mun., 611 [M+Na]".

[00225] Cragus  b.  2-(((S)-8-(((S)-1-(Tuazon-5-kapOoHUT) MIUPPONUANH-3-1T)OKCH )-1,2,3 4~
TeTPAruAPOU30XUHOJIUH- | -HIT)METHIT ) U30MHIOIHH- | ,3-11OHa TUIPOXJIOPUL (498 wr,
HPEIOIOKUTEIBHO KOJIMUECTBEHHBII BBIXO) MOJYYaIH U3 YKa3aHHOTO BBIIIE MIPOMEXKY TOYHOTO
coenunenust (600 mr, 1,02 MMOJIb) C TpHMEHEHHEM MpPOLENypbl, MOAOOHOH mpouenype,
ONUCAHHOM 11 puMepa 67, ctanus b.

[00226] Ctagua c¢. K mnepememmBaeMOMy pacTBOPY YKa3aHHOTO BBIIE MPOMEKYTOYHOTO
coequnenust (150 mr, 0,29 mmons) B DCM (1,5 M) B armocdepe aproHa noOaBiisiiu
tpuyTEIamuH (120 Mk, 0,86 Mmone) u pacteop Tpudocrena (34 mr, 0,11 mmone) 8 DCM (1 mu).
PeakMOHHYIO0 CMeCh MepeMeIInBajy MpH K. T. B TeueHne 20 MUH. U B Hee AO0aBJISIIN PacTBOP
mpem-0yTin-(R)-nunepunnH-2-kapOokcunara ruapoxmnopuna (66 mr, 0,30 mmone; CAS:
140646-13-5) B DCM (1,5 mn) u tpusTinamute (200 Mk, 1,43 MMonb). PeakimoHHy0 cMech
nepeMeLInBaiy Mpu K. T. B TedeHue 2 4., 3areM Harpesanu a0 40°C B teuenue 5 aueir. Cmech
pa30aBisUIM HACBHILIEHHBIM PACTBOPOM TMAPOKapOOHATa HATPHs, HKCTPArHPOBAIH C TTOMOILIBIO
DCM wu obbpennHeHHBIE OpraHMYECKHE BELIECTBA MPOMBIBAIN C TIOMOIIBIO COJIEBOTO PacTBODPA,
BpicyminBanu Hal Na2SO4 u koHUEHTpupoBaiu inn vacuo. O4uCTKa ¢ MOMOIIBIO KOJIOHOYHOM
¢draewm-xpomarorpadpuu (kaptpumk ¢ cwimkareiaem 12 r Puriflash, 0-10% MeOH B DCM)
obecrieunBana mnonyueHue mpem-0ytui-(R)-1-((S)-1-((1,3-1uokcon30nHA0NNH-2-1IT)METHI)-8-
(((S)-1-(Tnazon-5-kapOOHUT)TUPPOIUAUH-3-HIT)OKCH )- 1,23 4-TeTparuipon30X MHOIHH-2-
kapOoHmT)munepuauH-2-kapookcunara (128 mr, 64%). LCMS (cmoco6 12): 1,61 mun., 700
[M+H]".

[00227] Ctagua d. K nepememmBaeMOMy pacTBOPY YKAa3aHHOIO BBIIIE MPOMEKYTOYHOTO
coepunenus (127 mr, 0,18 mmosns) B DCM (3 mu1) pobasmsiin TFA (1,5 Mi) U peakLMOHHYIO
CMeCh MepeMEeLINBAIN NpU K. T. B TeueHue 2 4. 40 muH. CMech KOHLEHTPHPOBAJIH in vacuo U
MOJBEPraji a3e€OTPOMHON MEperoHke ¢ TouyojoM ¢ mnonyueHuem (R)-1-((5)-1-((1,3-
THOKCOU30UHIONNH-2-11)MeTH)-8-(((S)- 1 -(Trazomn-5-kapOOHUIT ) TUPPOTUANH-3 -FJT)OKCH )-
1,2,3,4-TeTparnapon30X HHOIHNH-2-KapOOHUI )TUNIepUANH-2-KapOoHoBor  kucnotel (117 wr,
NPEATIONOKUTENBHO KOJIMYECTBEHHBIN BBIXO), HCITOJIB3YEeMOI 0€3 TOMOTHUTEIbHOW OUHUCTKH.
[00228] Cragus e. YkazanHoe B 3arojioBke coenuHenue (50 mr, 42%) nosyvany u3 yKa3aHHOTO
BBIIIE TMPOMEKYTOUHOro coenuHeHuss (117 mr, 0,18 MMONB) C HpUMEHEHHEM NPOLENYPHI,
nonoOHOM mpouenype, onucanHou mist npumepa 92, craaus g LCMS (cnocob 3): 3,92 muH.,
657,3 [M+H]". 'H IMP (400 MI'u, DMSO-ds; BbISBIEHBI U 3apPErMCTPUPOBAHBI pOTaMephl) § 9,24
(s, 1H), 8,42 (s, 0,5H), 8,39 (s, 0,5H), 7,90-7,78 (m, 4H), 7,41 (m, 1H), 7,29-7,16 (m, 1H), 6,97
(d, 0,5H), 6,93 (d, 0,5H), 6,81 (d, 0,5H), 6,79 (d, 0,5H), 5,31-5,17 (m, 2H), 4,37-4,23 (m, 1H),
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4,10 (m, 0,5H), 4,02-3,72 (m, 4,5H), 3,65-3,47 (m, 2H), 3,45-3,23 (m, 1H), 2,98 (m, 1H), 2,92-
2,63 (m, 3H), 2,58-2,22 (m, SH), 1,79-1,62 (m, 1H), 1,41-0,79 (m, SH).
Ilpumep 67. (5)-2-((S)-5-Xaop-8-((5-(andropmerni)-1-metun-1H-1,2,3-tpuazon-4-

HI)MeToKCcH)-1-((2-oxconuppoauauu-1-uia)meruna)-1,2,3.4-reTparuapon30X HHOJIHH-2 -

Kapﬁoﬂu_.n)-N—MeTu_.unuppo.rlw]uﬂ-l-KapﬁchaMHg

NN
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[00229] Cragus a. K nmepemernnBaeMoMy pacTBOpPY MPOMEKYTOYHOrO coenawHeHus: 23 (2,6 T,
6,83 mmone) B DMF (59 M) nmoOGamisimu 4-(xsnopmetwin)-S-(nugropmerni)- 1 -MeTHATPHA30I
(1,29, 7,09 mmons, CAS: 2138555-23-2) u kapbonar ueswst (8,01r, 24,6 MMOJb) W
PEaKLIMOHHYIO CMeCh NepeMeIlnBaId B aTMocdepe aproHa mnpud K. T. B TedyeHue 194
PeakunoHHy0 cMmech (UIBTPOBANIM, W TBEPAOE BEIIECTBO MPOMBIBAIM C momoupio EtOAc
(20 M), u puneTpar KOHUEHTpUpOBaNHU i vacuo. Ocratok pazpensum mexny EtOAc u BonoH,
OpPTaHUYECKHE CJIOM TMPOMBIBAJHM C IMOMOIIBIO COJIEBOro pactBopa, BeicymuBanu (MgSOs) u
KOHLIEHTPUPOBAIH i1 vacuo. HeounmeHHbIH TpOIy KT OYHIIAIN C TOMOIIBIO KOJIOHOYHOM (er-
xpomarorpadun Ha Teledyne ISCO CombiFlash® Rf+ (kononka ¢ cunmukarenem 80 r Puriflash
HC, 0-10% MeOH B DCM) ¢ nonyueruem mpem-0yTun-(S)-5-xmnop-8-((5-(nupropmermn)-1-
metui-1H-1,2,3-rpuason-4-un)meroxcn)- 1-((2-oxkconupponuaun- 1 -um)merun)-3,4-
auruapousoxuHonun-2(1H)-kapookcunara (0,63 r). Ocrtarok kapOoHaTa we3Ust pa3Aessiv
mexxkny DCM/H20 wu BomHblii ciiofi skcTparupoBanu ¢ nomoubio DCM, o0bennHeHHbIE
OpraHUYeCKue CJIOM BbICyMBau Hag MgxSO4, GunbTpoBa M U KOHLEHTPUPOBAJH il VACUO C
noJly4eHueM npyroii mopuuu mnpoaykra (2,35 r). Ilaptun oObeOUHSIN C MOJy4YEHHEM mpent-
Oy Tr-(S)-5-xnmop-8-((5-(mudropmermn)-1-mernn-14-1,2,3-rpuazon-4-un)merokcn)-1-((2-
OKCONHUPPONUAMH- | -nin)metwn)-3,4-quruaponsoxunonut-2(1 H)-kapookcunara (2,98 r, 83%).
LCMS (coco6 12): 1,42 mun., 5483 [M+Na]".

[00230] Cragus b. K yka3anHomy BbIie mpoMexyTouHoMy coenuaenunto (1,11 r, 2,11 mmonb)
no0aBJsUIM  XJIOPUCTOBOAOPOMHYO Kucioty (4 M amokcan; 10,55 mu, 42,2 MMonb) U
PEaKIMOHHYK) CMEeCh TMepeMelnuBaiu mpu K. T. B TedeHue 20 muH. MeOH nobGammsuin B
PEAKLMOHHYIO CMECh U CMECh KOHLIEHTPUPOBAIH in vacuo ¢ noiaydenueM (S)-1-((5-xmop-8-((5-
(mudTopmermn)-1-merun-14-1,2,3-rpuazon-4-un)meroxcn)-1,2,3,4-TeTparuipon30X MHOIUH- 1 -
wn)MetTwn)nuppoiuaud-2-osa (0,991,  mpeanoJOKUTENbHO — KOJMYECTBEHHBIH  BBIXOM),

MCIIONIB3Yy eMOro 0e3 HonoaHuTeNbHON ouncTkd. LCMS (croco6 12): 0,77 mun., 426,0 [M+H]".
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[00231] Cragus c. K mepememmBaemomy pactBopy N-(mpem-OyTokcukapOoHui)-L-nponuHa
(78 mr, 0,36 mmonb;, CAS: 15761-39-4) B Gessomrom DMF (1 mu) B armochepe aprona
nobasisuiu DIPEA (0,17 mu, 0,98 mmoinb) 1 HATU (137 mr, 0,36 mmounb; CAS: 148893-10-1).
PeakLinOHHYI0 CMeCh MepeMelInBald Mpu K. T. B TedueHue 10 MuH., 3aTeM B Hee JOOABJISUIN 110
KaIUIsIM YKa3aHHOE BBILIE MPOMekyTouHoe coenunenue (151 mr, 0,33 mmonb) B 6e3sonnom DMF
(2 mu1). PeakimoHHy 10 cMech epeMelINBaIN IPH K. T. B TeueHne 21 4., pa30aBIisiiiv HaCBIIEHHbIM
BogHbIM pactBopom NaHCO3, skcrparmpoBanu ¢ nomombio EtOAc u  oObenuHeHHbIE
OpPraHUYECKHE BEILIeCTBA MPOMBIBAJIA COJIEBbIM pacTBopoM (30 mut), BeicymuBain Hax MgSOs,
(uIbTpOBANIM M KOHLEHTPUPOBAIU i vacuo. HeounmeHHbIH MPOXYKT OYHIIAINA C IOMOLIBIO
kosoHouHor (uem-xpomatorpadunn Ha Teledyne ISCO CombiFlash® Rf200 (xomonka c
ciwmukarenem 12 r Puriflash HC, 0-10% MeOH B DCM) ¢ nonyuernem mpem-0ytun-(S)-2-((S)-
5-xnop-8-((5-(mudropmerin)-1-metmn-1H-1,2,3-tpuazon-4-mn)merokcu)-1-((2-
OKCOMHUPPONUAHH- | -um)merwn)-1,2,3,4-TeTparuapon30X HHOIHUH-2-KapOOHWIT )-TUP POTHANH- | -
kap6okcuiara (159 mr, 78%). LCMS (crioco6 12): 1,30 mun., 623,3 [M+H]".

[00232] Ctagua d. K nepememmBaeMOMy pacTBOPY YKa3aHHOTO BBIIIE MPOMEKYTOYHOTO
coenunenust (158 mr, 0,25 mmonp) B Oe3BomHoM 1,4-nrokcane (4 M) DOOaBISIIN XJIOPUA
Bogopona (4 M B nuokcane; 4,0 mi, 16 MMoJb). PeakuinoHHy10 cMeCh IepeMeInBaI IPH K. T. B
TedeHue 2,5 4. 3aTeM KOHLUEHTPUPOBaIH i1 vacuo ¢ nonydernem 1-(((S)-2-(L-nposwn)-5-xyop-8-
((5-(mudpropmernn)- 1-merun-1H-1,2,3-tpuazon-4-un)meroxkcn)-1,2,3,4-reTparugpon30X HTHOJINH-
l-mn)MeTun)nuppoauauH-2-oHa ruapoxiaopuna (154 mr, npeanoaoKUTENbHO KOJIWYEeCTBEHHbIH
Bbixon). LCMS (cnoco6 12): 0,84 mun., 523,3 [M+H]".

Cranus e. K nepemernnBaemMoli cMecH YKa3aHHOTO BbIIIE TPOMEXKYTOUHOTO coerHenus (152 mr,
0,27 mmoub) B 6e3BogHoM DCM (5 mut) nobGasisiiu N-metui- 1 -umunaszoskapookcamua (46 mr,
0,37 mmoinb; CAS: 72002-25-6), 3arem tpusTinamud (0,1 mu, 0,73 MMOJIb) U TOJTyYEHHBIH
pacTBOp mMepeMelIMBalud MpH K. T. B arMmocdepe aproHa B Teuenue 17 4. Jlobasisuin
JOMOJMHUTENbHBIA ~ N-MeTwi- 1 -umupazonkapookcamun (15 mr, 0,12 MMonb) W pacTBOp
nepeMeIInBaId B TEUCHHUE OTIOJHHUTENbHBIX 7 4. PacTBOp pa30aBisiiv HACHIIEHHBIM PACTBOPOM
NaHCOs3, skcrparupoBanu ¢ momombo DCM u 00beIUHEHHBIE OpPraHMYECKHE SKCTPAKTBI
NPOMBIBAJIM C TIOMOLIBIO COJIEBOTO pacTtBopa, BbicymuBamu (MgSOs), dunbTpoBaNu u
KOHIeHTpupoBaH i1 vacuo. Ocrarok ounmianu ¢ momousio MDAP (ciocod 3) ¢ monydeHnem
yKa3aHHOTrO B 3arojioBke coemuHeHust (115 mr, 73%). LCMS (cmoco® 5): 3,03 mun., 5804
[M+H]". 'H SIMP (400 MI', DMSO-ds) & 7,58 (t, 1H), 7,41 (d, 1H), 7,18 (d, 1H), 5,99 (m, 1H),
5,67 (dd, 1H), 5,35-5,25 (m, 2H), 4,70 (m, 1H), 4,17 (s, 3H), 4,02 (dd, 1H), 3,87 (dd, 1H), 3,57
(m, 1H), 3,40 (m, 1H), 3,36-3,27 (m, 1H), 3,20 (m, 1H), 2,94 (dd, 1H), 2,87-2,69 (m, 3H), 2,46
(d, 3H), 2,17 (m, 1H), 2,05-1,60 (m, 7H).
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Hpumep 84. 1-(((S)-5-Xuop-2-((S$)-1-(2.2-nudTopaneTnj)nunepuanH-2-kapoonmi)-8-((5-

(audTopmernn)-1-merna-1H-1,2,3-tpuazon-4-ua)meroxkcu)-1,2,3.4-

TETPATrHAPOHU30XHHOJI l/lH-1-HJI)MCT]/IJI)HI/IDDO.]II/I}.II/IH-Z-OH
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[00233] Ctaguu a u b. Takue craguu nposomwmu ¢ (S)-(—)-1-(mpem-6yTokcukapOOHwMIT)-2-
nunepuauHKapOonoBoit  kucioroi (162 mr, 0,70 mmonb; CAS: 26250-84-0) co cmocobamu,
aHAJIOTHYHBIMU TpuUMepy 67, craanu ¢ U d.

[00234] Ctagus ¢. K nepememmBaemomy pactBopy 1-(((5)-5-xmop-8-((5-(mudpropmerun)-1-
metui-1H-1,2,3-rpuazon-4-un)merokcn)-2-((S)-munepuann-2-kapoonmn)-1,2,3,4-
TETParuAPON30XHHONNH- | -rm)MeTn)nupponuans-2-osa (126 mr, 0,22 mmone) 8 DCM (1,5 mu)
B armocdepe asora gobaBmsum  N-(3-mumeruiamuHONpomnn)-N'-3TuikapOonuumuaa
ruapoxiopun (0,07 mi, 0,26 mmone, CAS: 25952-53-8), 1-runpoxcudensorpuazonruapat (40 wmr,
0,26 mmoinib; CAS: 123333-53-9) u DIPEA (0,15 miu, 0,88 mMounb). PeakimoHHyr cMmech
TiepeMeLINBAIN NP K. T. B TeueHue 10 MuH. u B Hee n00aBisin 2,2-n1uTOPYyKCYyCHYIO KUCIOTY
(0,02 mu, 0,26 mmonb; CAS: 381-73-7). PeakinoHHY 10 CMeCh NIEPEeMEeLITNBAIH IIPH K. T. B TCUEHUE
3 nueli, pasbaBnsamum ¢ nomomprd DCM M HENmoOCPEeNCTBEHHO OYMIIAIM C  I[TOMOLIBIO
xpomarorpaduu Ha cunukarene (Puriflash 12 r, 0-50% EtOAc B u3orekcane) ¢ nocnenyoruei
xpomarorpadueii Ha cunukarene (Puriflash 12 r, 0-10% MeOH 8 DCM) u MDAP (cnioco6 3) ¢
MOJIyYeHHEM yKa3aHHOro B 3arojioBke coemmnenus (7 mr, 5%). LCMS (cnoco® 3) 4,24 muH.,
615,2 [M+H]". 'H SIMP (400 MI'u, DMSO-ds) § 7,57 (t, 1H), 7,40 (d, 1H), 7,17 (d, 1H), 6,72 (t,
1H), 5,71 (m, 1H), 5,33-5,25 (m, 2H), 5,22 (m, 1H), 4,17 (s, 3H), 4,00 (m, 1H), 3,87 (dd, 1H),
3,75 (m, 1H), 3,70-3,20 (m, 2H), 2,99 (m, 1H), 2,85 (m, 2H), 2,72 (m, 1H), 2,19 (m, 1H), 2,02 (m,
1H), 1,93-1,53 (m, 7H), 1,50-1,13 (m, 2H).

Ilpumep 88. (5)-6-((S)-5-Xaop-8-((5-(andropmern)-1-meTun-1H-1.2.3-tpuazon-4-

HI)MeToKCH)-1-((2-oxconuppoanaun-1-uwia)merna)-1.2,3.4-TeTparuapon30X HHOJIHH-2-

rapooHua)-N-MeTHia-5-azacnupo|2.4jrenrag-S-gkapooxcamMua
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[00235] Ctagum a, b. Takwe cramuu nposomgmiu ¢ (S)-5-(mpem-OyTokcukapOOHMI)-5-
azacinpo[2.4|rentan-6-kapboHoBoii kucnoroit (86 mr, 0,36 mmonb, CAS: 1129634-44-1) co
crioco0aMH, aHAJIOTHYHBIMY NpUMepy 67, ctanuu ¢ u d.

[00236] Ctagua c¢. K pacteopy 1-(((S)-5-x10p-8-((5-(mudpropmernn)-1-merun-1H-1,2,3-
Tpuazon-4-min)MeTokcn )-2-((S)-5-azacrupo[ 2.4 Jrenran-6-kapoonmn)-1,2,3,4-reTparuapo-
W30XHMHOJMH- | -1iT)MeTw) mupponuaud-2-ona  ruppoxiopuna (75 mr, 0,12 mmons) B DCM
(1,9 mn), oxnaxpenHomy po 2°C, npobaBmsiu tpudsTwiaamuH (0,04 M, 0,26 MMoib) C
nocaenyromum nodasnenuem N-metunkapoamousxyopuna (13,14 mr, 0,140 mmonb; CAS: 6452-
47-7). PeakilMOHHYO CMeCh HarpeBaid O TEMIIEPATyPbl OKPYKAKOIIEH CPEIbl U MEPEeMEITHBAIH
B TeueHHe | 4. u cMech 00beuHsun ¢ apyroi naprueit (0,031 mmounb). B oObennHeHHY 0 cMech
no0aBIsIM BOMY, CMeCh 3KCTparupoBaiu ¢ nomoumeio DCM u o0beIUHEHHBIE OPTaHUYECKUe
BEIECTBA KOHLEHTPUPOBAIHU i1 vacuo. HeouummeHHBI NPOAYKT OYHUINAIH TOCPEACTBOM
aBTOMATHUYECKOH KOJNOHOYHOM XpomaTorpaduu ¢ odpalneHHol (asoii Ha Biotage Isolera One™
(metextop Ha muoxHOo# Mmartpuue, 200-400 HM, komonka C18, 12 1, 5-40% MeCN B Oydeprom
pacteope 0,1 M NH4sHCOs3 ¢ pH 10) ¢ nonyueHueM yka3aHHOTO B 3arojioBke coenuHenus (50 mr,
54%). LCMS (crocob 6): 1,63 mun., 606,3 [M+H]". H SIMP (400 MI'u, DMSO-ds) & 7,58 (t,
1H), 7,41 (d, 1H), 7,18 (d, 1H), 5,95 (m, 1H), 5,68 (m, 1H), 5,38-5,21 (m, 2H), 4,79 (dd, 1H), 4,17
(s, 3H), 3,98 (m, 1H), 3,86 (dd, 1H), 3,53 (m, 1H), 3,45-3,21 (m, 2H), 3,18 (d, 1H), 2,94 (dd, 1H),
2,86-2,72 (m, 3H), 2,45 (d, 3H), 2,22-2,09 (m, 2H), 1,98 (m, 1H), 1,89-1,66 (m, 2H), 1,52 (dd,
1H), 0,60-0,34 (m, 4H).

Ipumep 98. (1R.25)-2-((R)-5-Xn0p-8-((S-(nupropmern)-1-merun-1H-1,2,3-tpua3o-4-

wi)Meroxcu)-1-((6-oxco-5-azacnupo|2.4]rentan-5-uia)merna)-1,2.3.4-

TeTPArHAPONU30XHHOJIUH-2-KAPOOHU)-N, 1 -THMe THIHHKJI0reKCAH-1-Kap0oKcaMua
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[00237] Cragus a. K nepemermmmBaeMoMy pacTBOPY MPOMeEKyTOUHOro coexmueHust 12 (16,5 r,

37,3 mmoutb) 1 kapOoHnata ueswms (43,7 r, 134 mmons) B DMF (300 mut) nobasiisiin 4-(XJI0pMeTHI)-

5-(mudropmermn)-1-meruntpuaszona rugpoxiaopun (8,12 r, 37,3 MMOJIb) U PEAKIIMOHHYIO CMECH
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nepeMeIInBali PH K. T. B TeueHue 18 4. PeaknmoHHy0 cMech pa30aBIisiiid BOJOW M BbIIEISIIH
ocanok. TBepaoe BelecTBO MoBepraiu a3eoTpornHoil neperonke ¢ MeOH, pactBopsiiu B Et20 u
KOHLIEHTPUPOBAJIU N vacuo ¢ TonyueHueM mpem-oyTun-(S)-5-xmnop-8-((5-(mudpropmernn)-1-
metui-1H-1,2,3-rpuason-4-um)meroxcn)-1-((1,3-110KkCON30UHAONMNH-2- 1T )METHI)-3,4-
auruapouzoxuHonuH-2(1H)-kapbokcunara (18,5 r, 84%) LCMS (criocob 16): 1,13 mun., 488,2
[M-CO2'Bu+H]".

[00238] Craguss b. K pacTtBopy yKa3aHHOrO BBILIE MPOMEXKYTOUHOro coenuHeHus: (185,
31,4 mmone) B EtOH (569 mn)  noGasistmu ruppasus-ruapatr (7,65 mn, 157 Mmmonb).
Peaknnonnyro cmeck Harpesaiu npu 65°C B Teuenue 18 4., 3aTemM oxnaxaaiu 10 K. T. CyCleH3Hto
¢unbTpoBaNM M TBEpPHOE BEIIECTBO omosackuBamu ¢ nomouipto EtOH. OObenuHeHHBbIE
(bunbTpaTel KOHUEHTpUpOBaNU i1 vacuo. OCTATOK NPOMBIBAIHM JAUSTHIOBBIM 3PHUPOM U
¢unbTpoBanu. PUIBTPAT KOHLUEHTPUPOBAIH il VACHO, TIOABEPTAJIH a3€0TPOITHON MEPETrOHKE C
IMS u ocanok pactrBopsuin B DCM. Ocanok ypamsuii myTteM (UIbTpauud U OObEIUHEHHBIE
OpraHuYecKue BemecTa BeicymuBany Hax MgSOs, GuibTpoBany U KOHUEHTPUPOBAIH i1 VACUO
¢ monyudeHueMm mpem-oyTun-(S)-1-(amuaomern)-5-xa0p-8-((5-(audropmermn)-1-merun-14-
1,2,3-Tpuazon-4-mn)merokcn)-3,4-quruapousoxunoina-2(1 H)-kapobokcmnara (13,51, 94%).
LCMS (cnioco6 16): 0,90 mun., 458,2 [M+H]™.

[00239] Craaus c. IlepememnBaemMy0 CMeCh YKa3aHHOTO BBILIE TPOMEXKYTOUHOTO COEITUHEHUS
(11,0, 22,0 mmonp), TpusTunamusa (4,60 mo, 33,0 mmonb) 1 Metun-2-(1-(Opommernn)-
uksIonponuwi)auerara (5,92 r, 28,6 mmonb, CAS: 855473-50-6) 8 MeCN (210 M) HarpeBau ¢
OoOpaTHBIM XOJIOAMJIBHUKOM B TedeHHe 72 4. CMech KOHLEHTpHpoBanu in vacuo. OUucTka ¢
MIOMOIIBED  KOJIOHOUHOM  (iem-xpomarorpadpuu  (cwiukarens, 0-2% MeOH B DCM)
obecrieunBana mnojydeHue mpem-0ytun-(S)-5-xnop-8-((S-(nupropmermn)-1-merun-1H-1,2,3-
TpuazoJ-4-un)MeTokcH )- 1-((6-okco-5-a3actmpo[2.4]-rentaH-5-mun)meTin)-3,4-
muruaponsoxuHoans-2(1H)-kapookcunara (11,5 r, 95%). LCMS (cnoco6 16): 1,02 muH., 452,2
[M-CO>'Bu+H]".

[00240] Crapgus d. (8)-5-((5-Xnop-8-((5-(mudpropmernn)-1-merun-1H-1,2,3-rpuazon-4-
WI)METOKCH)-1,2,3,4-TeTparuapon30X HHOIHH- | -1)MeTnin)-5-a3aciupo| 2.4 [rentaH-6-0Ha
ruapoxiopun (4,08 r, mpeArnoNoKUTETPHO KOJIMYECTBEHHBIH BBIXOJ) MOJTyYall M3 YKa3aHHOTO
BBIIIE TPOMEXYTOYHOro coenuHenus: (4,54, 8,22 MMONb) C TPUMEHEHHEM NPOLENYPHI,
nofoOHON mpouenype, ONHCaHHOW mansi mpumepa 67, cragust b, W wmcmomp3oBaiu  0e3
nonojHuTeNbHON ouncTku. LCMS (croco6 12): 0,99 mun., 452.2 [M+H]".

[00241] Cragus e. Cmecp YyKa3aHHOTO BBIIIE NPOMEXYTOUHOro coenuHeHus (12,4,
25,4 mmonb), mpomexytounoro coeamuenuss 33 (17,31, 38,1 mmons) u DIPEA (8,85 wmu,

50,8 mmonp) B DMF (30 M) nmepememuBanu B atMocepe a3ora mpu K. T. B TeueHHe 6 IHeil.
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Cwmechb pasbasmsun Bomoit (120 mur) u skctparuposaiu ¢ nomompio EtOAc. OObennHeHHbIe
opranuueckue ciou BbicymuBagn (MgSO4), QunpTpoBann M KOHLUEHTPUPOBAIU M VACUO.
HeounimeHHbpIi mpoayKT OYHINAIN ¢ TOMOIIBIO KOJIOHOYHOH (uiemn-xpomaTtorpadun Ha Teledyne
ISCO CombiFlash® Rf+ (kononka Puriflash HC 330 r cunukarens, 0-5% MeOH B DCM) ¢
nocnenyromeit eme ogHoi ounctkoii Ha Teledyne ISCO CombiFlash® Rf+ (komnonka Puriflash
HC 330 r cunukarens, 0-5% MeOH B DCM) ¢ nonyuenuem 2,4-numerokcudensmi-(1.5,2R)-2-
((S)-5-x710p-8-((5-(mudropmermn)- 1 -metun-1H-1,2,3-tpuazon-4-un)mMetokcu)- 1 -((6-okco-5-
azacrupo[2.4|rentan-S-un)metn)-1,2,3,4-TeTparuipou3oX uHOIUH-2-KapOoH )- 1 -
METHIILMKJIOTeKCaH- 1-kapbokcunata (14,7 r, 75%). LCMS (cnoco6 3): 1,71 mun., 770,5 [M+H]".
[00242] Cragua f. PactBop yKa3aHHOTO BBIIE NPOMEKYTOYHOro coeauHeHust (550 wmr,
0,71 mmonb) B xJopune Bopopona B auokcane (4 M; 17,8 mu, 71,4 MMoJIb) nepeMeInnBaId Ipu
K. T. B Te4eHue 10 MHH. U KOHIEHTPUPOBaH ii1 vacuo. OCTaTOK pacTHPaJU C METAHOJIOM, 3aTEM
OUUINAJIA C MOMOIINBI KOJOHOUHOH (uem-xpomarorpaduu ¢ obpamenHoii ¢as3oit Ha Biotage
Isolera (Biotage C18 SNAP 60 r, 20-60% MeCN B Bone, Be3ne 0,1% MypaBbHHON KHUCIIOTBI) C
MOJIy YEHUEM (18,2R)-2-((S)-5-xnop-8-((5-(audropmerun)-1-merun-14-1,2,3-tpuazon-4-
WI)METOKCH)- 1 -((6-0Kkco-5-a3acnupo[2.4]-renran-5-un)merin)-1,2,3 4-TeTparuipon30X UHOJIUH-
2-kapOonmn)- 1 -MeTuHUKIoreKcaH- 1-kapboHoBo# kucnotsl (250 mr, 56%). LCMS (criocob 10):
2,52 muH., 620,3 [M+H]". 'H IMP (300 MI'uy, DMSO-ds) & 11,84 (bs, 1H), 7,57 (t, 1H), 7,38 (d,
1H), 7,14 (d, 1H), 5,77 (m, 1H), 5,28 (s, 2H), 4,16 (s, 3H), 4,04-3,86 (m, 2H), 3,59 (m, 1H), 3,38-
3,24 (m, 1H), 3,06-2,90 (m, 2H), 2,84 (m, 1H), 2,77-2,65 (m, 1H), 2,61 (d, 1H), 2,37-2,15 (m,
2H), 2,10 (d, 1H), 1,75-1,16 (m, 7H), 1,10 (s, 3H), 0,67-0,32 (m, 4H).

[00243] Ctagus f, cmocod 2. K mnepememnBaeMOMy pacTBOPY  BBIIIEYKa3aHHOTO
npomexxyTouHoro coeaunenus (14,7 r, 19,1 mmons) 8 DCM (92 mit) noGaBisiiin TpUSTHICUIIAH
(3,05 M1, 19,1 mmodb) ¢ mocneayromumM aodasneHneM no kamwisiMm TFA (1,76 mit, 22,9 MmMmonb).
[TonyueHHBIT B pe3yJibTaTe pacTBOp mnepememuBaiu B TedeHue 1,5 4. Ocamok ypamsim ¢
NOMOIIBIO (UIBTPALMU U QUIBTPAT KOHLUEHTPUPOBAIH i1 vacuo 10 ~5 M. OCTaTOK OYUIIAIH C
TIOMOIIBIO KOJIOHO4HOM (nem-xpomarorpadun Ha Teledyne ISCO CombiFlash® Rf™ (kononka
Puriflash HC ¢ 220 r cunukarens, 0-3% MeOH B DCM). 3atem nponykrt pactBopsiia B 10 mu
terutoro EtOH, u ocTaBisuin Uit OXJTaXXAE€HUST 0 K. T., ¥ MOJYYEHHbIH B Pe3yJIbTaTe OCaoK
coOupanu ¢ MoMOIIbI0 (GUIBTPALIUU, U OCAIOK MpoMbiBau xonoaasiM EtOH. Martepuan 3atem
cycrienaupoBaiit B MeCN (30 mut) u cobupanu dunbrpanueti ¢ monyderuem (15,2R)-2-((S)-5-
xyop-8-((5-(nupropmernn)- 1 -merun-1H-1,2,3-tpuazon-4-mn)merokcn)- 1-((6-okco-5-
azactinpo[2.4|renran-S-unm)mern)-1,2,3 4-TeTparuipon3oXuHOIUH-2-KapOoHm)- 1 -
METHJILHKJIOTeKCaH- | -kapOoHoBO# Kucaothl (9,45 1, 78%). LCMS (cnocob 3): 4,57 mun., 620,4

[M+H]".
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[00244] Cragus g. K nepememnnBaeMOMy pacTBOPY YKa3aHHOTO BBIIIE IPOMEXKYTOUHOTO
coequHenus (100 mr, 0,160 mmoins) B DMF (0,5 mu) nobasnsiim HATU (92 mr, 0,240 MmMoub;
CAS: 148893-10-1), merunamun (2 M B THF; 0,81 mu, 1,61 mmons, CAS: 74-89-5) u DIPEA
(0,17 M, 0,97 MMOJIb) M pEAKLHOHHYIO CMeCh MEepeMEIlNBAIM NPU K. T. B TeueHue 18 4.
PeakunoHHy0 cMech pa30aBysid BOIOM, SKCTparupoBaju ¢ nomoinbio EtOAC 1 oObenrHeHHbIE
OpraHUYECKHE BELIeCTBa MPOMBIBAIU C TOMOIIBI0 10% JTMMOHHOM KUCIIOTBL, COJNIEBOTO PacTBOPA,
BeIcymuBaiu Hajg MgSOs u xoHUeHTpupoBanu in vacuo. Ouucrtka ¢ npuMmeHeHuem Isolera
(Biotage C18 SNAP 30r, 5-60% MeCN B BOme, 0,1% MypaBbHHON KHCJIOTHI BE3ME)
obecrnieurBaia MOJy4YeHHE YKa3aHHOTO B 3arojioBke coenuHenus (18 mr, 17%). LCMS (crocob
9): 2,33 mun., 633,5 [M+H]". 'H SIMP (400 MI'u, CDCl3) & 7,80 (bm, 1H), 7,24 (d, 1H), 6,93 (t,
1H), 6,89 (d, 1H), 5,97 (m, 1H), 5,32-5,18 (m, 2H), 4,17 (s, 3H), 4,07 (dd, 1H), 3,96 (m, 1H), 3,85
(m, 1H), 3,52 (d, 1H), 3,07 (m, 1H), 3,02-2,89 (m, 3H), 2,83 (m, 1H), 2,71 (d, 3H), 2,55 (m, 1H),
2,37 (d, 1H), 2,20 (d, 1H), 1,82-1,31 (m, 6H), 1,22-1,07 (m, 4H), 0,69-0,47 (m, 4H).
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[00245] Coenunenusi, mpeacTapieHHbIe B TabuIe 1, CHHTE3MPOBAIH MOCPEACTBOM CITOCOOOB, aHAJIOTMYHBIX CIIOCO0aM U3 IPUMEPOB BBIIIIE.

Tabnumna 1
Amnajior
Ipum. CrpykTtypa Hassanue u3 'H SIMP 6 ppm LCMS
npumepa
(18,2R)-2-((S)-1-((1,3- 'H SIMP (400 MI', DMSO-ds) & 7,87-7,76
JIMOKCON3OMHIOJNH-2 - (m, 4H), 7,18 (m, 1H), 6,86 (m, 1H), 6,80-
wi)Metu)-8-(4-okco-4- 6,72 (m, 2H), 6,51 (bs, 1H), 6,02 (m, 1H),
Cr\u o) Criocob 1:
o (mupponuaus-1- 4,20-4,06 (m, 2H), 4,00 (m, 1H), 3,89-3,71
N 1,90 muH.,
1 5 o S _NH, win)oyTokcn)-1,2,3,4- 2 (m, 2H), 3,64 (m, 1H), 3,52-3,20 (m, 4H), o1 1
N TETPAruAPOU30XUHOJIN 2,99 (m, 1H), 2,75 (m, 1H), 2,65 (m, 2H), ’
[M+H]
H-2- 2,14 (m, 2H), 2,05-1,88 (m, 2H), 1,87-1,69
KapOOHWIT ) IUKJIOTEKCAH (m, 4H), 1,49 (m, 1H), 1,44-1,08 (m, 4H),
-1-kapbokcamug 0,91 (m, 1H), 0,63 (m, 1H), 0,15 (m, 1H)
S-Iuknonponmi-N-(2- 'H SIMP (300 MI'u, DMSO-ds) 6 8,71 (t,
(((S5)-1-((1,3- 1H), 7,90-7,77 (m, 4H), 7,25-7,11 (m, 2H),
D‘@J\f JTTMOKCON3OUH IO H-2- 6,89 (d, 1H), 6,80 (d, 1H), 6,48 (s, 1H), 6,02 | Criocob 1:
(o]
HN\L ° :NS | wi)metmn)-2-((1R,2S)- ) (m, 1H), 4,24-4,05 (m, 3H), 4,00-3,73 (m, | 2,42 muH.,
3 o]
0 ] o ?”” 2- 4H), 3,60 (m, 1H), 3,39-3,22 (m, 1H), 2,96 | 654,5
N
(MeTuIKapOAMOKIT ) IIHK (m, 1H), 2,75 (m, 1H), 2,35 (d, 3H), 2,15- | [M+H]"
Jiorekcas- 1 -kapOoHMIT )- 1,83 (m, 2H), 1,76 (m, 1H), 1,60-1,39 (m,
1,2,3,4- 2H), 1,37-0,66 (m, 8H), 0,22 (m, 1H).
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TETPAruaAPOU30X HHOJIH
H-8-
VUT)OKCH )3THIT) I30KCa30

n-3-kapOokcaMu

N-2-(((5)-1-((1,3-
JIMOKCON30MHAOINH-2-
wi)metmn)-2-((1R,25)-
-

'H SIMP (300 MT', DMSO-ds) & 8,69 (t,
1H), 7,91-7,75 (m, 4H), 7,25-7,09 (m, 2H),

&) 6,90 (d, 1H), 6,80 (d, 1H), 6,02 (dd, 1H), | Crioco6 1
/W‘) o (MeTUIKapOAMOMIT) LUK
HN \ 4,22-4,06 (m, 3H), 4,04-3,68 (m, 4H), 3,61 | 2,44 mun.,
\L o norekcas-1-kapOoHI)-
o 0 1934 (m, 1H), 3,26 (m, 1H), 2,96 (m, 1H), 2,75 | 642,5
)y T (m, 1H), 2,35 (d, 3H), 2,25 (s, 3H), 2,13- | [M+H]"
TeTParuApOU30XHHOJIH
1,79 (m, 5H), 1,59-1,39 (m, 2H), 1,37-0,62
H-8-HJ1)OKCH )3THI)-4,5-
(m, 4H), 0,21 (m, 1H).
JUMETHIIN30KCa30I-3-
KapObokcaMun
(18,2R)-2-((S)-8-(((S)- 'H SIMP (400 MI', DMSO-ds; BoisiBiensl u | Crioco6 1:
1-AneTunnupponuanuH- 3aperucTpupoBaHsl poramepsl) & 7,91-7,75 | 1,89 u
‘(o o’ % 3-umoken)-1-((1,3- (m, 4H), 7,25-7,10 (m, 2H), 6,89 (m, 1H), | 1,97 mum.,
N N
@ 8 ,LH ITHUOKCOU3OUHIOINH-2- 6,81 (m, 1H), 5,92 (m, 1H), 5,16 (m, 0,6H), | 587,5
(o) )
N% wi)metun)-1,2,3,4- 5,10 (m, 0,4H), 4,15-3,52 (m, 8H), 3,25 (m, | [M+H]"
TETPAruipON30XNHOIH 1H), 2,95 (m, 1H), 2,80-2,70 (m, 1H), 2,60- | (potamep
H-2-KapOoHm)-N- 1,81 (m, 10H), 1,52 (m, 1H), 1,42 (m, 1H), | »1)




METUJILIMKJIOreKcaH-1 -

KapOokcaMun

1,36-1,17 (m, 2H), 1,01-0,76 (m, 1H), 0,75~
0,62 (m, 1H), 0,31-0,04 (m, 1H).

N-(2-(((5)-2-((1R 25)2-
(I{uxnonponuakapbamo
WJT)LIMKJIOTeKCaH- 1 -
kapOoonmn)-1-((1,3-
THUOKCOU30UHOJINH-2-
wi)metrwn)-1,2,3,4-
TETPArUIPOU30XUHOJIH
H-8-HJT)OKCH )3THII)-5-
METUIN30KCa30I1-3-

kapOokcaMuz

'H SIMP (300 MT', DMSO-ds) & 8,77 (m,
1H), 7,91-7,75 (m, 4H), 7,26-7,11 (m, 2H),
6,90 (m, 1H), 6,80 (m, 1H), 6,54 (m, 1H),
6,03 (m, 1H), 4,25-4,05 (m, 3H), 4,03-3,72
(m, 4H), 3,62 (m, 1H), 3,23 (m, 1H), 2,96
(m, 1H), 2,75 (m, 1H), 2,42-2,25 (m, 4H),
2,10-1,79 (m, 2H), 1,53-1,37 (m, 2H), 1,36-
1,16 (m, 2H), 0,92 (m, 1H), 0,74 (m, 1H),
0,44-0,02 (m, SH).

Cnoco6 1:
2,37 MuH.,
6545
[M+H]*

N-(2-((($)-1-((1,3-
JIMOKCOM30UHAONNH-2-
wn)metnn)-2-((1R,25)-
2-(3-
TUAPOKCHUA3ETUNH- ] -
KapOOHWIT ) IUKJIOTeKCaH
-1-kapbonmn)-1,2,3,4-
TETPAruipON30XUHOIH

H-8-HJT)OKCH )3THI)-5-

'H SIMP (300 MT'w, DMSO-ds) & 8,78 (t,
1H), 7,98-7,77 (m, 4H), 7,20 (t, 1H), 6,90
(m, 1H), 6,80 (m, 1H), 6,55 (m, 1H), 6,07
(m, 1H), 5,60 (m, 1H), 4,37-3,48 (m, 12H),
3,08-2,66 (m, 3H), 2,44-2,22 (m, 4H), 1,95
(m, 1H), 1,69-0,90 (m, 5H), 0,73 (m, 1H),
0,51 (m, 1H).

Crocob 1:
2,12 muH.,
670,6
[M+H]"
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METHUIN30KCA30JI-3-

KapOokcaMun

N-(2-(((5)-2-((1R,25)-2-
(LuknoOytunkapbamon

J)IUKJIOTeKCaH- 1 -

'H SIMP (300 MI'w, DMSO-ds) & 8,77 (t,
1H), 7,91-7,77 (m, 4H), 7,36 (d, 1H), 7,19

’<\)j\]¢o o Q kapOoonmn)-1-((1,3- (t, 1H), 6,89 (m, 1H), 6,79 (m, 1H), 6,54 (m, | Cnioco6 1:
0 HNI NN <P JTMOKCOU3OUHIOINH-2- 1H), 6,02 (m, 1H), 4,24-4,04 (m, 3H), 4,01- | 2,53 muH.,
0 0 N | un)merun)-1,2,3,4- 3,71 (m, 5H), 3,62 (m, 1H), 3,24 (m, 1H), | 668.,6
@g% TETPAruAPOU30OXHHOJIN 2,96 (m, 1H), 2,74 (m, 1H), 2,35 (s, 3H), [M+H]"
H-8-MJT)OKCH )3ThII)-5- 2,13-1,17 (m, 12H), 0,93 (m, 1H), 0,73 (m,
METUJTU30KCa30I1-3- 1H), 0,23 (m, 1H).
kapOokcaMuz
S-Iuknonponui-N-(2- 'H AMP (400 MI', DMSO-ds) & 8,87 (t,
(((S)-1-((1,3- 1H), 7,89-7,78 (m, 4H), 7,20 (t, 1H), 7,15
JTTHOKCON3OUH IO H-2- (m, 1H), 6,90 (d, 1H), 6,81 (d, 1H), 6,79 (s,
D’Q\f Q un)mernm)-2-((1R,25)- 1H), 6,03 (dd, 1H), 4,23 (m, 1H), 4,17-4,08 | Crioco6 1:
0 HNI " . |z (m, 2H), 3,94-3,75 (m, 4H), 3,62 (m, 1H), | 2,29 mum,,
o o ™ | (meTmnxapGamonm)mx 3,26 (m, 1H), 2,97 (m, 1H), 2,76 (m, 1H), | 654,6
@\1)"% JorekcaH- 1-kapOoHm)- 2,35 (d, 3H), 2,05 (m, 1H), 1,99-1,87 (m, [M+H]"

1,2,3,4-
TETParupOU30XUHOIN

H-8-

2H), 1,52 (m, 1H), 1,44 (m, 1H), 1,36-1,21
(m, 2H), 1,02-0,86 (m, 3H), 0,79-0,65 (m,
3H), 0,24 (m, 1H).
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WUT)OKCH )3THIT)U30KCa30

n-3-kapOokcaMug

N-(2-(((S)-1-((1,3-
JINOKCON3OUHIOINH-2-
wn)metn)-2-((1R,2S5)-
2-

'H SIMP (400 MI'w, DMSO-ds) § 9,30 (t,
1H), 7,92-7,74 (m, 4H), 7,71 (m, 1H), 7,44
(m, 1H), 7,36-7,26 (m, 2H), 7,21 (t, 1H),

QN\/SYO OQ (MeTuIKapOAMOWIT ) LIK 7,16 (m, 1H), 6,92 (d, 1H), 6,81 (d, 1H), Crocob 1:
HN N JiorekcaH- 1 -kapOoHwmI)- 6,08 (dd, 1H), 4,28-4,21 (m, 2H), 4,17 (dd, | 2,42 muH.,
1 10 o S NH 1,2,3.4- 1H), 4,02 (m, 1H), 3,94-3,75 (m, 3H), 3,60 | 664,6
N% TETPAruAPOU3OXUHOJIN (m, 1H), 3,27 (m, 1H), 2,95 (m, 1H), 2,75 | [M+H]"
H-8- (m, 1H), 2,35 (d, 3H), 2,04 (m, 1H), 1,89
WIT)OKCH )3TUIT)0eH30[d| (m, 1H), 1,57-1,20 (m, 4H), 0,93 (m, 1H),
OKCa30I1-2- 0,74 (m, 1H), 0,21 (m, 1H).
KkapOokcaMu
N-(2-(((S)-1-((1,3- TH SIMP (400 MI'w, DMSO-ds) 8 9,12 (t,
omn JIMOKCOM3OUHTONH-2- 1H), 8,12 (m, 1H), 7,84-7,77 (m, 4H), 7,75
@)Yo o Q wn)metnn)-2-((1R,25)- (m, 1H), 7,66 (m, 1H), 7,46 (m, 1H), 7,21 (t, | Cnoco6 1:
o HN\L N S 1H), 7,17 (m, 1H), 6,93 (d, 1H), 6,81 (d, | 2,62 mun.,
0 o O™ | (meTunkapGamonn)mk 1H), 6,04 (dd, 1H), 4,32-4,19 (m, 2H), 4,15 | 664,6
(%“% JIOreKcaH- 1 -kapOoHmI)- (dd, 1H), 4,06 (m, 1H), 3,95-3,75 (m, 3H), | [M+H]"

1,2,3,4-

TeTParuApON30XHHOIIH

3,61 (m, 1H), 3,26 (m, 1H), 2,96 (m, 1H),
2,75 (m, 1H), 2,35 (d, 3H), 2,04 (m, 1H),
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H-8-
WIT)OKCH )3TUIT)0eH30[d|
HM30KCa30JI-3-

KapOokcaMun

1,90 (m, 1H), 1,52 (m, 1H), 1,45 (m, 1H),
1,35-1,20 (m, 2H), 0,93 (m, 1H), 0,74 (m,
1H), 0,20 (m, 1H).

(18,2R)-2-((S)-1-((1,3-

JIMOKCOM30UHIOUH-2-

TH SIMP (400 MI', DMSO-ds) & 8,85 (bs,
1H), 7,89-7,76 (m, 4H), 7,19 (t, 1H), 7,15

wi)metmn)-8-(2-((5- (m, 1H), 6,83 (d, 1H), 6,78 (d, 1H), 6,13 (t,
\In,o Q METHIIU30KCa301)-4- 1H), 5,96 (dd, 1H), 4,26-4,14 (m, 2H), 3,99 | Cnocob 1:
CyJib() OHAMUJI0)3TOKCH) (m, 1H), 3,86 (m, 1H), 3,75 (dd, 1H), 3,62 | 1,63 muH.,
1 -1,2.3.,4- (m, 1H), 3,45-3,21 (m, 3H), 2,94 (m, 1H), | 664,5
N% TETPAruAPOU30XUHOJIN 2,75 (m, 1H), 2,34 (d, 3H), 2,07-1,86 (m, [M+H]"
H-2-KapOoHmI)-N- 2H), 1,81 (s, 3H), 1,55-1,39 (m, 2H), 1,35-
METHIIIUKIIOTeKCaH- 1 - 1,21 (m, 2H), 0,93 (m, 1H), 0,73 (m, 1H),
KkapOokcaMu 0,23 (m, 1H).
(18,2R)-2-((S)-1-((1,3- 'H SIMP (400 MI'u, DMSO-ds; BbIsIBIEHBI U
JIMOKCOU30UHTONUH-2- 3aperucTpupoBaHbl poramepsi) 6 9,32 (s,
(N}/(O o win)metun)-8-(((S)-1- 0,6H), 9,27 (s, 0,4H), 9,09 (s, 1,2H), 9,04 (s, | Ciocob 1:
14 N u N 8 ,LH (mupumMuIUH-5- 0,8H), 7,89-7,75 (m, 4H), 7,24 (t, 0,4H), 1,95 muH.,
(o] o} KapOOHWT)TUPPOTUINH 7,19 (1, 0,6H), 7,14 (m, 0,6H), 7,08 (m, 651,6
©£“% -3-um)okcu)-1,2,3,4- 0,4H), 6,99 (d, 0,4H), 6,88 (d, 0,6H), 6,84 | [M+H]"

TETParupOU30XUHOIN

H-2-KkapOoHm)-N-

(d, 0,4H), 6,79 (d, 0,6H), 6,01 (dd, 0,4H),
5,87 (dd, 0,6H), 5,25 (m, 0,4H), 5,13 (m,
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METUJILIMKJIOreKcaH-1 -

KapOokcaMun

0,6H), 4,22 (dd, 0,6H), 4,14-3,46 (m, 7,4H),
3,24 (m, 1H), 2,94 (m, 1H), 2,84-2,69 (m,
1H), 2,56-2,20 (m, 5H), 2,15-1,97 (m, 1H),
1,96-1,78 (m, 1H), 1,50 (m, 1H), 1,45-1,35
(m, 1H), 1,33-1,18 (m, 2H), 0,92 (m, 1H),
0,70 (m, 1H), 0,25 (m, 0,4H), 0,13 (m,
0,6H).

15

(1S,2R)-2-((S)-1-((1,3-
JIMOKCON30UHIONNH-2-
win)metwn)-8-(((S)-1-
HUKOTHHOWJIITUPPOIUL
uH-3-mn)okcu)-1,2,3,4-
TETPaAruApOU30XUHOIIN
H-2-KapOonmn)-N-
METHWILIMKJIOreKCaH-1 -

kapObokcaMun

'H AMP (400 MI'y, DMSO-ds; BLIsIBIEHBI U
3aperucTpupoBaHsl poramepsl) O 8,82 (m,
0,5H), 8,76 (m, 0,5H), 8,67 (dd, 0,5H), 8,64
(dd, 0,5H), 8,06 (m, 0,5H), 8,00 (m, 0,5H),
7,88-7,76 (m, 4H), 7,52 (dd, 0,5H), 7,45 (dd,
0,5H), 7,27-7,09 (m, 2H), 6,97 (d, 0,5H),
6,86 (d, 0,5H), 6,83 (d, 0,5H), 6,79 (d,
0,5H), 6,01 (dd, 0,5H), 5,89 (dd, 0,5H), 5,23
(m, 0,5H), 5,12 (m, 0,5H), 4,14-3,53 (m,
8H), 3,26 (m, 1H), 2,95 (m, 1H), 2,84-2,69
(m, 1H), 2,59-2,21 (m, SH), 2,18-1,77 (m,
2H), 1,51 (m, 1H), 1,43 (m, 1H), 1,35-1,17
(m, 2H), 1,01-0,78 (m, 1H), 0,71 (m, 1H),
0,19 (m, 1H).

Crocob 1:
2,00 muH.,
650,6
[M+H]"
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(18,2R)-2-((S)-1-((1,3-

JIMOKCON30UHAONNH-2-

wn)metn)-8-(((S)-1-

((5-meTunuzoxcaszon-4-

'H SIMP (400 MT'w, DMSO-ds) & 7,90-7,75
(m, SH), 7,24-7,13 (m, 2H), 6,86 (m, 1H),
6,78 (m, 1H), 5,93 (m, 1H), 4,98 (m, 1H),

o QP Criocob 1:
NS 0 W) CYTb(OHUI) TP PO 4,11 (dd, 1H), 4,03 (m, 1H), 3,86 (m, 1H),
N N o | 1,75 muH.,
16 @o o Os NH UJTHH-3-1J1)OKCH )- 3,75 (m, 1H), 3,68-3,29 (m, 4H), 3,25 (m, £90.6
1,2,3,4- 1H), 2,95 (m, 1H), 2,74 (m, 1H), 2,35 (d, ’
\ [M+H]
TETPAruAPOU30OXUHOJIN 3H), 2,26-2,15 (m, 2H), 2,09-1,84 (m, SH),
H-2-KapOoHwI)-N- 1,55-1,38 (m, 2H), 1,35-1,19 (m, 2H), 0,93
METHIIIUKJIOTeKCaH- 1 - (m, 1H), 0,71 (m, 1H), 0,23 (m, 1H).
kapOokcaMuz
'H AMP (400 MTI';, DMSO-ds; BbIsiBI€HBI U
(18,2R)-2-((5)-1-((1,3- 3apEruCTPUPOBaHbI poTaMepsl) 6 9,26 (s,
JIMOKCOM3OUHTONH-2- 0,6H), 9,22 (s, 0,4H), 8,44 (s, 0,6H), 8,39 (s,
win)metun)-8-(((S)-1- 0,4H), 7,86-7,74 (m, 4H), 7,27-7,17 (m,
IZS)*‘(O o Q (Trazon-5- 1H), 7,16-7,05 (m, 1H), 6,99-6,90 (m, 1H), | Crioco6 1:
Y
i N {le NN | KapOOHWIT ) TUPPOTUINH 6,85-6,77 (m, 1H), 5,97 (m, 0,4H), 5,91 (m, | 2,02 muH,
0 o M | 3oum)oken)-1,2,3,4- 0,6H), 5,21 (m, 1H), 4,33 (dd, 0,6H), 4,25- | 656,4
N TETPAruAPOU30XUHOJIU 3,69 (m, 6,4H), 3,62 (m, 1H), 3,24 (m, 1H), | [M+H]"

H-2-KkapOoHwm)-N-
METHJILIUKIIOTEKCaH-1 -

KapOokcamun

2,95 (m, 1H), 2,75 (m, 1H), 2,60-2,22 (m,

5H), 2,14-1,96 (m, 1H), 1,88 (m, 1H), 1,58-

1,36 (m, 2H), 1,34-1,05 (m, 2H), 1,02-0,63
(m, 2H), 0,19 (m, 1H).
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N-(2-(((5)-1-((1,3-
JIMOKCON30UHAONNH-2-
wn)metun)-2-((1R,2S5)-
2-

'H SIMP (400 MT'w, DMSO-ds) & 8,97 (t,
1H), 7,96 (d, 1H), 7,91-7,77 (m, 4H), 7,69
(d, 1H), 7,24-7,12 (m, 2H), 6,90 (d, 1H),

N 6,80 (d, 1H), 6,04 (dd, 1H), 4,22-4,07 (m, | Cmocob 1:
HN (MeTuIKapOAMOWIT ) LK
3H), 4,00 (m, 1H), 3,94-3,74 (m, 3H), 3,60 | 2,25 muH.,
18 I S ILH norexcas-1-kapGoHu)-
o 1234 (m, 1H), 3,27 (m, 1H), 2,95 (m, 1H), 2,74 | 630,4
T (m, 1H), 2,35 (d, 3H), 2,04 (m, 1H), 1,90 | [M+H]
TETPAruaAPOU30X HHOJIH
. (m, 1H), 1,53 (m, 1H), 1,46 (m, 1H), 1,36-
H_ -
1,19 (m, 2H), 0,95 (m, 1H), 0,76 (m, 1H),
WJT)OKCH )3 THJT) THA30J1-
0,22 (m, 1H).
2-kapOokcamun
(18,2R)-2-((S)-8-(((S)-
1-
(LuxnonponankapOoHU
JT)MUAPPOTHINH-3 -
o] Crocob 1:
N mn)oken)-1-((1,3-
1 {11 o | 5 ND 2,14 muH.,
JTHUOKCON30MHIOMH-2-
o OsNH 613,5
wi)metmn)-1,2,3,4-
[M+H]"

TETPAruaAPOU30XHUHOJIN
H-2-KkapOoHwm)-N-
METHJILIUKIIOTEKCaH-1 -

KapOokcamun




'H AMP (400 MI';, DMSO-ds; BbIsiBI€HBI U
(18,2R)-2-((S)-1-((1,3- 3aperucTpupoBaHbl potaMepsl) & 7,87-7,75
JIMOKCOM30UHIONH-2- (m, 4H), 7,26-7,17 (m, 1H), 7,14 (m, 1H),
Cnocob 1:
wi)metun)-8-(((S)-1-(5- 6,94 (m, 0,4H), 6,89 (m, 0,6H), 6,85-6,77 >y
, U
METHJIN30KCA30JI-3- (m, 1H), 6,55 (m, 0,4H), 6,51 (m, 0,6H),
2,35 MuH.,
20 KapOOHUJT ) TUPPOSTUINH 5,93 (m, 0,4H), 5,88 (m, 0,6H), 5,18 (m, 6546
-3-un)okcu)-1,2,3,4- 1H), 4,20-3,70 (m, 7H), 3,61 (m, 1H), 3,25 ’
[M+H]+
TETPAruAPOU30OXUHOJIN (m, 1H), 3,16 (m, 3H), 2,94 (m, 1H), 2,75
(potamep
H-2-kapOoHmT)-N- (m, 1H), 2,60-2,23 (m, SH), 2,17-1,81 (m, )
BI
METHIIIUKJIOTeKCaH- 1 - 2H), 1,60-1,36 (m, 2H), 1,33-1,17 (m, 2H),
kapOokcaMuz 1,02-0,77 (m, 1H), 0,69 (m, 1H), 0,17 (m,
1H).
'H IMP (400 MI';, DMSO-ds) & 8,43 (s,
(18,2R)-2-((S)-1-((1,3- 1H), 7,85-7,75 (m, 4H), 7,52 (s, 1H), 7,23 (4,
JIMOKCON3OUHTONH-2- 1H), 7,14 (m, 1H), 7,07 (d, 1H), 6,84 (d,
Ww1)MeTr)-8-(0KCca3ol- 1H), 5,98 (dd, 1H), 5,33 (d, 1H), 5,25 (d, Cnocob 1:
)1 S-unmerokcu)-1,2,3,4- 1H), 4,08 (dd, 1H), 3,83 (m, 1H), 3,73 (dd, | 2,07 muH.,
TETPAruAPOU30XUHOJIN 1H), 3,62 (m, 1H), 3,24 (m, 1H), 2,97 (m, | 557,4
H-2-KapOoHW)-N- 1H), 2,77 (m, 1H), 2,35 (d, 3H), 2,03 (m, [M+H]"
METHJILIUKIJIOTeKCaH-1 - 1H), 1,91 (m, 1H), 1,52 (m, 1H), 1,42-1,19
KapOoKcamuz (m, 3H), 0,92 (m, 1H), 0,63 (m, 1H), 0,16
(m, 1H).
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(18,2R)-2-((S)-1-((1,3-

JINOKCOM3OUHIOINH-2-

wn)metun)-8-(((S)-1-(2-

'H AMP (400 MI';, DMSO-ds; BbIsiBI€HBI U
3aperucTpUpOBaHbl poramepsl) O 8,14 (s,
0,6H), 8,12 (s, 0,4H), 7,90-7,74 (m, 4H),

7,26-7,16 (m, 1H), 7,11 (m, 1H), 6,99-6,87

\rs o OQ METUITHA30JI-5- (m, 1H), 6,86-6,77 (m, 1H), 5,99-5,86 (m, | Cmocob 1:
» N\/)Ngll NN | KapOOHUJT ) TUPPOSTUINH 1H), 5,27-5,09 (m, 1H), 4,29 (dd, 0,6H), 2,07 MuH.,
0 o O™ | 3-um)oken)-1,2,3,4- 4,24-3,70 (m, 6,4H), 3,61 (m, 1H), 3,24 (m, | 670,4
N TETPAruAPOU30OXUHOJIN 1H), 2,94 (m, 1H), 2,82-2,60 (m, 4H), 2,56- | [M+H]"
H-2-KapGoHM)-N- 2,20 (m, 5H), 2,13-1,96 (m, 1H), 1,88 (m,
METHIIIUKJIOTeKCaH- 1 - 1H), 1,50 (m, 1H), 1,42 (m, 1H), 1,34-1,18
kapOokcaMuz (m, 2H), 0,92 (m, 1H), 0,70 (m, 1H), 0,18
(m, 1H).
(18,2R)-2-((S)-8-(((S)-
1-(2,4-AnmeTrnTraszon-
. 'H SIMP (400 MT', DMSO-ds) & 7,96-7,71
Somm) (m, 4H), 7,28-7,08 (m, 2H), 6,97-6,74 (m,
KapOOHUJT) TUPPOSTUINH
NP P 2H), 5,93 (m, 1H), 5,17 (m, 1H), 4,16-3,52 | Crioco6 1:
W o -3-un)oken)-1-((1,3-
N N (m, 8H), 3,25 (m, 1H), 2,96 (m, 1H), 2,75 | 2,16 mum.,
23 @ 8 Ly | nmoxconsonnnommu-2-
0 0 : 11234 (m, 1H), 2,61 (m, 3H), 2,45-2,16 (m, 8H), | 684,2
wn)merun)-1,2,3,4-
N 2,15-1,81 (m, 2H), 1,59-1,38 (m, 2H), 1,35- | [M+H]"

TEeTParugpONU30XUHOJIU
H-2-kapOoHm)-N-
METWILIMKIJIOreKCaH-1 -

KapOOKcaMuz

1,17 (m, 2H), 0,93 (m, 1H), 0,71 (m, 1H),
0,19 (m, 1H).
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(15,2R)-2-((S)-1-((1,3-
JINOKCON3OUHIOINH-2-

win)merin)-8-(((5)-1-(2-

'H AMP (400 MTI';, DMSO-ds; BLIsiBIEHBI 1
3aperucTpupoBaHbl poramepsl) 6 8,07 (s,
0,4H), 8,04 (s, 0,6H), 7,97-7,74 (m, 4H),
7,27-7,17 (m, 1H), 7,14 (m, 1H), 6,93 (d,
0,4H), 6,89 (d, 0,6H), 6,82 (d, 0,4H), 6,79

Dy MeTHTHazon-4- (d, 0,6H), 5,94 (dd, 0,4H), 5,88 (dd, 0,6H) Crocod 1
SM N KapOOHIIT) TUPPOITUANH 2,20 MuH.,
24 @ o 5,19 (m, 0,6H), 5,14 (m, 0,4H), 4,32-3,69
0 0 -3-un)okcu)-1,2,3,4- 670.4
N (m, 7H), 3,61 (m, 1H), 3,24 (m, 1H), 3,02-
TETParuaPOU3OXUHOIN [M+H]"
2,86 (m, 1H), 2,83-2,58 (m, 4H), 2,55-2,09
H-2-KapOoHwm)-N-
(m, 5H), 2,02 (m, 1H), 1,88 (m, 1H), 1,60-
METHJILIUKJIOTeKCaH-1 -
1,47 (m, 1H), 1,46-1,36 (m, 1H), 1,33-1,18
KkapOokcaMus
(m, 2H), 0,91 (m, 1H), 0,69 (m, 1H), 0,16
(m, 1H).
R)-4-((S)-1-((1,3-
(R4-LE-1( 'H AMP (400 MI';, DMSO-ds; BLIsIBIEHBI U
JIMOKCOM30UHAONNH-2-
3aperucTpupoBaHsl poraMepsl) & 9,28-9,18
win)metwn)-8-(((S)-1-
(m, 1H), 8,42 (s, 0,5H), 8,38 (s, 0,5H), 7,87-
s o (Tmazon-5- Crocob 1:
r\[/)‘/( 7,72 (m, 4H), 7,51 (m, 1H), 7,28-7,17 (m,
N N KapOOHWIT) TUPPOTUINH 1,78 muH.,
25 @ o 1H), 7,00-6,88 (m, 1H), 6,86-6,76 (m, 1H),
o o n | -3-umoxcu)-3,4- 616,3
NJ\‘/\”/N\ 5,93 (m, 0,5H), 5,88 (m, 0,5H), 5,22 (m,
o JUTHIPON30XUHOINH- [M+H]"
1H), 4,35-3,74 (m, 7H), 3,65 (m, 1H), 3,10-
2(1H)-wun)-N,3-
2,75 (m, 3H), 2,55-2,22 (m, 5H), 2,14 (m,
JUMETUI-4-

OKCOOyTaHAMMU]T

1H), 1,83 (m, 1H), 0,56 (d, 3H).
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(18,2R)-N-Metun-2-
((5)-1-((2-

OKCOMUPPOIUAUH-1-

wn)metun)-8-(((S)-1-

'H AMP (400 MI';, DMSO-ds; BbIsiBIEHBI U
3aperucTpUpOBaHbl poTaMepsl) 6 9,26 (s,

1H), 8,46 (s, 0,5H), 8,42 (s, 0,5H), 7,31-7,11

S o
Nw ° N (Tnazon-5- (m, 2H), 6,91 (d, 1H), 6,82-6,71 (m, 1H), Cnocod 1
26 @0 0O " KapGOHIIT)THPPOITHINH 5,80 (m, 0,5H), 5,74 (m, 0,5H), 5,17 (m, ;’94423MHH”
N% -3-un)okcn)-1,2,3,4- 0,5H), 5,12 (m, 0,5H), 4,34-3,22 (m, 9H), [MJ;H]+
TETPAruAPOU30OXUHOJIN 3,11-2,80 (m, 3H), 2,71 (m, 1H), 2,46-1,51
H-2- (m, 14H), 1,50-1,32 (m, 2H), 1,31-1,08 (m,
KapOOHMJT ) IUKJIOT€KCaH 2H).
-1-kapbokcamuy
'H AMP (400 MI';, DMSO-ds) & 9,27 (m,
(18,2R)-2-((S)-1-((1,3- 1H), 8,71-8,67 (m, 2H), 7,86-7,78 (m, 4H),
JIMOKCOM3OUHTONH-2- 7,25 (t, 1H), 7,15 (m, 1H), 7,08 (d, 1H), 6,87
N /\ o WI)METHN)-8-(TMpa3uH- (d, 1H), 6,14 (dd, 1H), 5,41 (d, 1H), 5,33 (d, | Crocob 3:
- KEN N o ,LH 2-unmetokcu)-1,2,3,4- 1H), 4,18 (dd, 1H), 3,90-3,75 (m, 2H), 3,67 | 4,16 muH.,
0 o] TETPAruAPOU30XUHOJIU (m, 1H), 3,40-3,20 (m, 1H), 3,00 (m, 1H), | 568,2
@ig“% H-2-KapOoHmN)-N- 2,82 (m, 1H), 2,36 (d, 3H), 2,05 (m, 1H), | [M+H]"

METWJILMKJIOreKkcaH-1 -

kapOokcamus

1,93 (m, 1H), 1,53 (m, 1H), 1,44-1,15 (m,
3H), 0,92 (m, 1H), 0,60 (m, 1H), 0,17 (m,
1H).
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(5)-2-((9-1-((1,3-

JIMOKCON30UHAONNH-2-

wn)metun)-8-(((S)-1-

'H AMP (400 MI';, DMSO-ds; BbIsiBI€HBI U
3aperucTpUpOBaHbl poramepsl) 6 9,25 (s,
0,6H), 9,23 (s, 0,4H), 8,43 (s, 0,6H), 8,39 (s,
0,4H), 7,86-7,79 (m, 4H), 7,23 (m, 1H), 6,95

S P o (Tnazon-5- (m, 1H), 6,82 (m, 1H), 6,23 (m, 1H), 5,88 | Cnoco6 3:
NM N o | KapOOHUJT ) TUPPOSTUINH (m, 1H), 5,25-5,18 (m, 1H), 4,99-4,92 (m, | 3,91 muH,,
28 @o o} OYNH -3-un)okcn)-1,2,3,4- o7 1H), 4,32 (dd, 0,6H), 4,25-3,92 (m, 3,4H), | 657,2
NJKLNJ TETPAruAPOU30OXUHOJIN 3,92-3,77 (m, 4H), 3,65 (m, 1H), 3,42-3,23 | [M+H]"
H-2-kapOoHmT)-N- (m, 1H), 3,04-2.91 (m, 2H), 2,79 (m, 1H),
METUJITUTIEPUIUH- | - 2,47-2,24 (m, 4H), 1,47-1,37 (m, 2H), 1,24
kapOokcaMuz (m, 1H), 1,07 (m, 1H), 0,91 (m, 1H), 0,31
(m, 1H).
(18,2R)-2-((5)-1-((1,3- 'H SIMP (400 MI', DMSO-ds; BbIsIBIEHbI 1
JInOoKCOU30UHOMNH-2- 3apEerucTPUpOBaHbI poTaMepsl) 6 9,25 (s,
win)metun)-8-(((S)-1- 0,6H), 9,23 (s, 0,4H), 8,41 (s, 0,6H), 8,39 (s,
S P o (Trazon-5- 0,4H), 7,86-7,75 (m, 4H), 7,21 (m, 1H), 7,03 | Crioco6 3:
NM NN H KapOOHWIT ) TUPPOTUINH (m, 1H), 6,93 (m, 1H), 6,80 (m, 1H), 5,97 | 4,38 muH.,
2 @o o O | 3-um)oken)-1,2,3,4- ° (dd, 0,4H), 5,91 (dd, 0,6H), 5,26-5,15 (m, | 684,2
N% TETPAruAPOU30XUHOJIU 1H), 4,31 (dd, 0,6H), 4,25-3,69 (m, 6,4H), | [M+H]"

H-2-KkapOoHwm)-N-
NPOMUJILMKIIOreKCaH-1 -

KapOokcamun

3,62 (m, 1H), 3,22 (m, 1H), 2,92 (m, 1H),
2,82-2,63 (m, 3H), 2,56-2,24 (m, 2H), 2,09-
1,87 (m, 2H), 1,48-1,37 (m, 2H), 1,35-1,20
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(m, 2H), 1,12-0,85 (m, 3H), 0,72 (m, 1H),
0,46 (t, 1,2H), 0,37 (t, 1,8H), 0,24 (m, 1H).

(18,2R)-2-((S)-1-((1,3-
JIMOKCOM30UHIOMNH-2-

win)metun)-8-(((S)-1-

'H SIMP (400 MI'u, DMSO-ds; BbIsIBNIEHBI U
3aperucTpUpoOBaHbl poramepsl) 6 9,25 (s,
0,6H), 9,23 (s, 0,4H), 8,42 (s, 0,6H), 8,39 (s,
0,4H), 7,84-7,75 (m, 4H), 7,22 (m, 1H), 7,13

’ZS)~(O Ox)? o (Tnazon-5- (m, 1H), 6,93 (m, 1H), 6,81 (m, 1H), 5,98 | Cnioco0 3:
0 N7 {ll N . p'ﬁ KapGOHMIT)TUPPOTHANH (dd, 0,4H), 5,92 (dd, 0,6H), 5,25-5,16 (m, | 4,13 mum.,
(o o -3-un)okcn)-1,2,3,4- 1H), 4,32 (dd, 0,6H), 4,24-3,70 (m, 6,4H), | 700,2
N% TETPAruAPOU3OXUHOJIN 3,62 (m, 1H), 3,22 (m, 1H), 3,01-2,87 (m, | [M+H]"
H-2-kapOonun)-N-(2- 8H), 2,76 (m, 1H), 2,59-2,24 (m, 2H), 2,05
METOKCHATHJT ) LIUKJIOTEK (m, 1H), 1,92 (m, 1H), 1,50-1,38 (m, 2H),
caH-1-kapOokcamun 1,35-1,20 (m, 2H), 0,93 (m, 1H), 0,72 (m,
1H), 0,24 (m, 1H).
(18,2R)-N-(2,2- 'H SIMP (400 MI'u, DMSO-ds; BbIsIBIEHBI U
Judropatun)-2-((S)-1- 3aperucTpUpOBaHbI poTamepsl) 6 9,25 (s,
s ((1,3- 0,6H), 9,23 (s, 0,4H), 8,42 (s, 0,6H), 8,38 (s, | Ciocob 3:
(\Hﬁ 0{% HF\F JTTMOKCON3OUH IO H-2- 0,4H), 7,85-7,74 (m, 4H), 7,57 (m, 1H), 4,42 MuH.,
3 @o o O™ | wmmernn)-8-(((S)-1- 7,27-7,17 (m, 1H), 6,99-6,89 (m, 1H), 6,86 | 706,2
N% (Tnazon-5- 6,76 (m, 1H), 5,97 (m, 0,4H), 5,91 (m, [M+H]"

KapOOHIIT) TUPPOTUANH

-3-un)okcu)-1,2,3,4-

0,6H), 5,80-5,42 (m, 1H), 5,27-5,16 (m,
1H), 4,32 (dd, 0,6H), 4,27-3,71 (m, 6,4H),




TETPAruAPOU30XUHOIIU
H-2-
KapOOHWIT ) IUKJIOTeKCaH

-1-kapbokcamun

3,63 (m, 1H), 3,45-2,84 (m, 4H), 2,76 (m,

1H), 2,58-2,24 (m, 2H), 2,19-2,06 (m, 1H),

1,92 (m, 1H), 1,63-1,39 (m, 2H), 1,38-1,20

(m, 2H), 1,04-0,87 (m, 1H), 0,75 (m, 1H),
0,26 (m, 1H).

32

(18,2R)-2-((S)-1-((1,3-
JIMOKCOM30UHIOMUH-2-
win)metwn)-8-(((S)-1-
(Tmazon-5-
KapOOHUIT ) TUPPOITUINH
-3-un)okcu)-1,2,3,4-
TETPAruIPOU30XUHOIIH
H-2-KapOoHmn)-N-
(2,2,2-
TPU(TOPI THIT) IUKIIOTEK

caH-1-kapOokcamun

'H SIMP (400 MI', DMSO-ds; BbISIBIEHbI 1
3apErucTpUpOBaHbI poTamepsl) 6 9,25 (s,
0,6H), 9,23 (s, 0,4H), 8,42 (s, 0,6H), 8,38 (s,
0,4H), 7,89-7,72 (m, SH), 7,28-7,16 (m,
1H), 6,99-6,89 (m, 1H), 6,86-6,75 (m, 1H),
5,97 (m, 0,4H), 5,91 (m, 0,6H), 5,21 (m,
1H), 4,38-3,43 (m, 10H), 3,21 (m, 1H), 2,89
(m, 1H), 2,76 (m, 1H), 2,55-2,22 (m, 2H),
2,16 (m, 1H), 1,94 (m, 1H), 1,62-1,41 (m,
2H), 1,37-1,21 (m, 2H), 0,97 (m, 1H), 0,76
(m, 1H), 0,25 (m, 1H).

Crnocob 3:
4,60 MuH.,
7242
[M+H]"

33

(18,2R)-N-
(manomernn)-2-((S)-
1-((1,3-
JHUOKCOU30UHOJINH-2-
win)metun)-8-(((S)-1-

(Tnazon-5-

'H AMP (400 MI';, DMSO-ds; BbIsiBI€HBI U
3aperucTpUpOBaHbl poTamepsl) 6 9,26 (s,
0,6H), 9,23 (s, 0,4H), 8,42 (s, 0,6H), 8,39 (s,
0,4H), 7,98-7,88 (m, 1H), 7,85-7,76 (m,
4H), 7,22 (m, 1H), 6,94 (m, 1H), 6,82 (m,
1H), 5,96 (m, 0,4H), 5,90 (m, 0,6H), 5,27-

Criocob 3:
4,23 MuH.,
681,2
[M+H]"
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KapOOHUI)TUPPOITUINH
-3-unm)okcu)-1,2,3,4-
TeTParuApOU30XHHOJIH
H-2-
KapOOHMJT ) IMKJIOTeKCaH

-1-xap6okcamun

5,14 (m, 1H), 4,32 (dd, 0,6H), 4,22-3,56 (m,
9,4H), 3,22-3,20 (m, 1H), 2,94 (m, 1H), 2,77
(m, 1H), 2,57-2,24 (m, 2H), 2,15 (m, 1H),
1,89 (m, 1H), 1,60-1,42 (m, 2H), 1,36-1,22
(m, 2H), 0,95 (m, 1H), 0,74 (m, 1H), 0,17
(m, 1H).

34

(18,2R)-N-(2,2-
Hudrop-3-
THIPOKCHUITPOTIHLT )-2-
(($)-1-((1,3-
JHUOKCOU30UHOJINH-2-
win)metwn)-8-(((S)-1-
(Tnazon-5-
KapOOHUIT)TUPPOTUINH
-3-unm)okcu)-1,2,3,4-
TETPAruIPON30XHHOIN
H-2-
KapOOHWIT ) IUKJIOTeKCaH

-1-kapbokcamuz

'H SIMP (400 MI';, DMSO-ds; BbIsiBIEHBI U
3apEruCTPUPOBaHbI poTamepsl) 6 9,25 (s,
0,6H), 9,23 (s, 0,4H), 8,42 (s, 0,6H), 8,38 (s,
0,4H), 7,85-7,76 (m, 4H), 7,56 (t, 1H), 7,21
(m, 1H), 6,94 (m, 1H), 6,80 (m, 1H), 6,02-
5,88 (m, 1H), 5,22 (m, 1H), 5,04 (m, 1H),
4,32 (dd, 0,6H), 4,23-3,71 (m, 6,4H), 3,71-
3,55 (m, 1H), 3,42-3,18 (m, 5H), 2,89 (m,
1H), 2,76 (m, 1H), 2,57-2,25 (m, 2H), 2,16
(m, 1H), 1,93 (m, 1H), 1,58-1,41 (m, 2H),
1,36-1,22 (m, 2H), 0,97 (m, 1H), 0,76 (m,
1H), 0,29 (m, 1H).

Crocob 3:
4,27 MuH.,
736,2
[M+H]"
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(15,2R)-2-((S)-1-((1,3-
JINOKCON3OUHIOINH-2-

min)merun)-8-(((S5)-1-

'H AMP (400 MI';, DMSO-ds; BbIsiBI€HBI U
3aperucTpUpOBaHbl poramepsl) 6 9,25 (s,
0,6H), 9,22 (s, 0,4H), 8,44 (s, 0,6H), 8,39 (s,
0,4H), 7,84-7,75 (m, 4H), 7,22 (m, 1H), 7,08
(m, 1H), 6,94 (m, 1H), 6,81 (m, 1H), 5,98

S P (Trazo-5- Crocob 3:
N,\H o OH (m, 0,4H), 5,92 (m, 0,6H), 5,21 (m, 1H),
N N H KapOOHIIT) TUPPOITUANH 3,87 muH.,
35 @ S M 3o 11234 6 4,39 (m, 1H), 4,33 (dd, 0,6H), 4,23-3,69 (m, £36.2
(o) 0 -3-un)okcn)-1,2,3,4- ,
N% 6,4H), 3,62 (m, 1H), 3,23 (m, 1H), 3,18-3,09 IMEHT'
TETPaAruapOU30XUHOIIH +
N \N-2 (m, 2H), 3,01-2,88 (m, 2H), 2,82 (m, 1H),
H-2-kapOonmn)-N-(2-
) 2,73 (m, 1H), 2,58-2,22 (m, 2H), 2,06 (m,
THIPOKCUI THII ) LIUKJIOTEe
: . 1H), 1,92 (m, 1H), 1,55-1,37 (m, 2H), 1,33-
KcaH- 1 -kapbokcamuz
1,20 (m, 2H), 0,93 (m, 1H), 0,71 (m, 1H),
0,23 (m, 1H).
1-((9)-1-((5)-1-((1.3-
I ) 'H AMP (400 MI';, DMSO-ds; BLIsIBIEHBI U
MOKCOM30UHAOINH-2-
) 1 8-((S) 3apEerucTpUpPOBaHbI poTaMepsl) & 9,26-9,22
WJ1)METHI)-8- -1-
(m, 1H), 8,42 (s, 0,5H), 8,38 (s, 0,5H), 7,88-
s o (Tnazon-5- Cmocob 3:
r\llr\/)s/( o) 7,75 (m, 4H), 7,30-7,17 (m, 1H), 6,99 (d,
N N KapOOHUIT)TUPPOITUINH 3,52 mMuH.,
36 @ o 67 0,5H), 6,95 (d, 0,5H), 6,88-6,77 (m, 1H),
o o . 4 |-3-umokcn)-3,4- 617,1
NJ\‘/N N 6,00-5,82 (m, 2H), 5,62 (m, 1H), 5,25 (m,
\g/ JUTHIPON30XUHOINH- [M+H]"
1H), 4,46 (m, 1H), 4,35-4,22 (m, 1H), 4,21-
2(1H)-um)-1-

OKCONpOmaH-2-uin)-3-

METHJIIMOYECBHUHA

3,56 (m, 7H), 2,96-2,75 (m, 2H), 2,57-2,24
(m, SH), 0,77-0,68 (m, 3H).
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(18,21)-2-((5)-8-(((S)-
1-AneTunnupponuauH-

3-umjokcu)-5-xyop-1-

'H AMP (400 MI';, DMSO-ds; BbIsiBI€HBI U

3aperucTpupoOBaHbl potamepsl) 6 7,88-7,78

(m, 4H), 7,39 (d, 0,4H), 7,37 (d, 0,6H), 7,19
(m, 0,6H), 7,13 (m, 0,4H), 7,02-6,96 (m,

\/<° o ((1,3- Crioco6 3:
\ N 1H), 5,97-5,89 (m, 1H), 5,20-5,15 (m,
O\ o | JTTMOKCOU30UHOJIUH-2- 4,40 mMuH.,
37 0 o Oz NH 0,6H), 5,15-5,10 (m, 0,4H), 4,08 (m, 1H),
win)metrmn)-1,2,3,4- 621,3
N 4,01-3,54 (m, 7H), 3,27 (m, 1H), 2,90-2,70
TETPAruaPOU30X MHOJIH [M+H]*
& (m, 2H), 2,55-2,26 (m, 4,4H), 2,19 (m,
H-2-KapOoHwm)-N-
0,6H), 2,13-1,81 (m, 5H), 1,52 (m, 1H), 1,41
METHJILIMKJIOTeKCaH-1 -
(m, 1H), 1,34-1,21 (m, 2H), 0,93 (m, 1H),
KapOoKcaMus
0,69 (m, 1H), 0,31-0,08 (m, 1H).
'H AMP (400 MTI';, DMSO-ds; BbIsiBI€HBI U
5-((S)-1-((1,3- 3apEruCTPUPOBaHbI poTaMepsl) 6 9,26 (s,
JIMOKCOM3OUHTONH-2- 0,5H), 9,24 (s, 0,5H), 8,41 (s, 0,5H), 8,39 (s,
wi)metun)-8-(((S)-1- 0,5H), 7,89-7,75 (m, 4H), 7,49 (m, 1H),
s o Crioco0 3:
Nlrﬂ o (Tmazon-5- 7,28-7,18 (m, 1H), 7,00-6,91 (m, 1H), 6,87-
N N 3,52 MuH.,
40 @ ° KapOOHUI)TUPPOITUINH 6,78 (m, 1H), 5,93 (m, 0,5H), 5,88 (m, 6162
() 0 0
NJ\/\)J\N/ -3-un)okcu)-3,4- 0,5H), 5,23 (m, 1H), 4,35-4,16 (m, 1H),
H [M+H]"

TUTHIPOU3OXUHOJIIH-
2(1H)-wun)-N-metun-5-

OKCOIICHTaHaAMH

4,13-3,97 (m, 2H), 3,96-3,73 (m, 4H), 3,65
(m, 1H), 2,92-2,77 (m, 2H), 2,58-2,23 (m,
SH), 2,10 (t, 2H), 1,81 (t, 2H), 1,46-1,17 (m,
2H).
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(113

JIMOKCON30UHAONNH-2-

wn)metn)-8-(((S)-1-

'H AMP (400 MI';, DMSO-ds; BbIsiBNI€HBI U
3aperucTpUpOBaHbl poramepsl) 6 9,25 (s,

0,5H), 9,24 (s, 0,5H), 8,41 (s, 0,5H), 8,38 (s,

S P Cnocob 3:
N’\)‘/( o (Trazon-5- 0,5H), 7,86-7,77 (m, 4H), 7,53 (m, 1H), 3.4
N N ,49 MuH.,
41 O\ o KapOOHUJT ) TUPPOSTUINH 7,28-7,18 (m, 1H), 6,96 (d, 0,5H), 6,93 (d, 002
o) o
H )
N | -3-um)okcu)-3,4- 0,5H), 6,87-6,78 (m, 1H), 5,91 (dd, 0,5H)
N)W ~N > > > Mo > > > Y > Yo > [M+H]+
° JTUTHAPOU3OXUHOJUH- 5,85 (dd, 0,5H), 5,22 (m, 1H), 4,35-3,75 (m,
2(1H)-un)-N-meTun-4- 7H), 3,74-3,60 (m, 1H), 2,93-2,81 (m, 2H),
OKCOOy TaHAMMU]T 2,49-2,19 (m, 7H), 2,10-1,84 (m, 2H).
'H AMP (400 MI'y, DMSO-ds; BLIsIBI€HBI U
(1S.2R)2-(S)-1((1.3 3apEruCTPUPOBaHbI poTaMepsl) 6 9,25 (s,
T ’ ’ , 0,6H), 9,23 (s, 0,4H), 8,42 (s, 0,6H), 8,39 (s,
MOKCOM30UHIOJTNH-2-
) 1 8-((S)-1 0,4H), 7,84-7,76 (m, 4H), 7,26-7,16 (m,
WT)METHI)-8- -1-
1H), 7,13-7,02 (m, 1H), 6,95 (d, 0,4H), 6,92
S P (Tmazon-5- Crnocob 3:
N’\/)*{ 0 (d, 0,6H), 6,86-6,85 (m, 1H), 5,97 (dd,
N N ( KapOOHWIT ) TUPPOTUINH 4,23 mMuH.,
42 @ g NH | ) 112,34 0,4H), 5,91 (dd, 0,6H), 5,21 (m, 1H), 4,31 703
(o} o} -3-unm)okcu)-1,2,3,4- ,
(dd, 0,6H), 4,24-3,69 (m, 6,4H), 3,62 (m,
N TETParuapOU30X HHOJIH [M+H]"

H-2-KkapOoHmn)-N-
STUJILUKIIOreKcaH-1-

KapOokcamuz

1H), 3,25-3,19 (m, 1H), 2,94 (m, 1H), 2,85-
2,69 (m, 3H), 2,57-2,23 (m, 2H), 2,01 (m,
1H), 1,91 (m, 1H), 1,50-1,38 (m, 2H), 1,34-
1,28 (m, 2H), 0,92 (m, 1H), 0,76-0,60 (m,
4H), 0,24 (m, 1H).




43

(18,2R)-2-((S)-1-((1,3-
JIMOKCOM30UHIONNH-2-
win)metn)-8-(((S)-1-
(Tnazon-5-
KapOOHUJT ) TUPPOSTUINH
-3-un)okcu)-1,2,3,4-
TETParuApOU30XMHOJIH
H-2-kapOonmn)-N-(3-
THIPOKCUTTPOTTHI ) LAKJT

orekcas-1-

KkapOokcaMus

'H AMP (400 MI';, DMSO-ds; BbIsiBI€HBI U
3aperucTpUpOBaHbl poramepsl) 6 9,25 (s,
0,6H), 9,23 (s, 0,4H), 8,43 (s, 0,6H), 8,39 (s,
0,4H), 7,85-7,73 (m, 4H), 7,27-7,16 (m,
1H), 7,11 (m, 1H), 6,99-6,88 (m, 1H), 6,85-
6,76 (m, 1H), 5,97 (m, 0,4H), 5,92 (m,
0,6H), 5,21 (m, 1H), 4,32 (m, 0,6H), 4,27-
3,53 (m, 7,4H), 3,23 (m, 1H), 3,18-3,06 (m,
2H), 3,00-2,20 (m, 6H), 2,04 (m, 1H), 1,92
(m, 1H), 1,56-1,36 (m, 2H), 1,35-1,14 (m,
4H), 0,93 (m, 1H), 0,71 (m, 1H), 0,22 (m,
1H).

Cnoco6 3:
3,91 muH.,
7003
[M+H]"

47

(1S8,2R)-N-Metun-2-
(($)-1-
(TpOTIMOHAMUIOMETHIT)
-8-(((5)-1-(Tnazon-5-
KapOOHUIT)TUPPOTUINH
-3-um)okcu)-1,2,3,4-
TeTParuApOU30XHHOJIH
H-2-
KapOOHMJT ) IUKJIOTeKCaH

-1-kapOokcamug

38

'H AMP (400 MI';, DMSO-ds; BbIsiBIEHBI U
3apEeruCTPUPOBaHbI poTaMepsl) 6 9,26 (s,
0,3H), 9,24 (s, 0,3H), 9,23 (s, 0,2H), 9,18 (s,
0,2H), 8,46-8,37 (m, 0,8H), 8,28 (s, 0,2H),
7,99-7,90 (m, 0,6H), 7,80 (m, 0,2H), 7,73
(m, 0,2H), 7,42 (m, 0,4H), 7,28-7,09 (m,
1,6H), 7,00-6,69 (m, 2H), 5,76-5,64 (m,
0,5H), 5,30 (m, 0,2H), 5,26 (m, 0,3H), 5,19-
5,09 (m, 0,5H), 5,02 (m, 0,3H), 4,97 (m,
0,2H), 4,42-2,96 (m, 9H), 2,96-1,90 (m,
11H), 1,90-0,75 (m, 10H).

Crocob 3:
3,23 MuH.,
5823
[M+H]"
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(18,2R)-2~((S)-1-((1,3-
JIMOKCON30UHAONNH-2-

wn)metnin)-8-((1-

TH SIMP (400 MT', DMSO-ds) & 7,99 (m,
1H), 7,88-7,75 (m, 4H), 7,64 (m, 1H), 7,20
(t, 1H), 7,14 (m, 1H), 7,02 (d, 1H), 6,80 (d,

\ 1H), 6,03 (dd, 1H), 5,14 (d, 1H), 5,06 (d, | Cnocob 3:
NN o metui-1H-nupason-4-
N N 1H), 4,12 (dd, 1H), 3,84 (m, 4H), 3,72 (dd, | 4,23 muH.,
49 o L un)merokcn)-1,2,3,4- 46
(o 0 1H), 3,63 (m, 1H), 3,24 (m, 1H), 2,96 (m, | 570,3
TeTParuApONU30XHHOIH
N 1H), 2,78 (m, 1H), 2,35 (d, 3H), 2,03 (m, | [M+H]"
H-2-KkapOoHwm)-N-
1H), 1,93 (m, 1H), 1,53 (m, 1H), 1,44-1,15
METUJILUKJIOTeKCaH- 1 -
(m, 3H), 0,92 (m, 1H), 0,61 (m, 1H), 0,18
KapOoKcaMus
(m, 1H).
(18,2R)-2-((S)-8-(((S)- 'H SAMP (400 MI'u, DMSO-ds; BbIsIBIEHBI U
1-AneTuInupponuInuH- 3aperucTpupoBaHbl poramepsl) & 7,89-7,76
3-um)okcu)-5-6pom-1- (m, 4H), 7,58-7,50 (m, 1H), 7,19 (m, 0,6H),
\(0 OQ ((1,3- 7,13 (m, 0,4H), 6,98-6,90 (m, 1H), 5,99-5,88 | Crioco6 3:
N N
o | JIUOKCOU3OUHJOHH-2- m, 1H), 5,18 (m, 0,6H), 5,13 (m, 0,4H), 4,45 muH.,
“ O, (8 o | () SI8(m 06H), 513 (m. 0.4H)
N% win)mernn)-1,2,3,4- 4,12-4,03 (m, 1H), 4,02-3,53 (m, 7H), 3,49- | 665,3
TETPAruAPOU30XUHOJIU 3,19 (m, 1H), 2,88-2,64 (m, 2H), 2,58-2,14 | [M+H]"

H-2-KkapOoHnmn)-N-
METHILIUKIJIOreKCcaH-1 -

kapOokcamus

(m, SH), 2,13-1,79 (m, 5H), 1,52 (m, 1H),
1,46-1,35 (m, 1H), 1,35-1,18 (m, 2H), 0,93
(m, 1H), 0,69 (m, 1H), 0,20 (m, 1H).
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Metun-(S)-2-((S)-1-
((1,3-

OUOKCONU3OUHIOJNH-2-

wn)metun)-8-(((S)-1-

'H aMP (400 MI'u, CDCls; BbIsSiBIICHBI U

3aperucTpUpPOBaHbl poTaMepsl) 6 8,94-8 84

s o m, 1H), 8,43 (s, 0,1H), 8,41 (s, 0,4H), 8,38 | Crioco6 3:
[~ (rnason-5
y) THA30JI-5-
. N QNl NN 5 ) &7 (s, 0,2H), 8,35 (s, 0,3H), 7,90-7,59 (m, 4H), | 4,00 mMuH.,
[ | xKapOOHWI)TUPPOIUIUH
0 0 Oyo 3p Joxcn) 1p2 ) 7,28-7,11 (m, 1H), 6,87-6,62 (m, 2H), 6,19- | 6444
-3-un)okcu)-1,2,3,4-
NJKLN) 536 (m, 1H), 5,23-5,01 (m, 1H), 4,65-3,71 | [M+H]*
TETPAruaAPOU30X HHOJIH
, (m, 9H), 3,51 (s, 1,8H), 3,46-3,35 (m, 1,2H),
H_ -
3,34-2,49 (m, SH), 2,47-0,68 (m, SH).
KapOOHMIT)TUPPOSTUINH
-1-kapbokcunar
(15200258 'H SIMP (400 MT', DMSO-ds) & 8,05 (m,
s ’ @ . 1H), 7,83 (m, 1H), 7,72 (m, 1H), 7,47 (m,
eH3o[d]uzokcazon-3-
s . 1H), 7,43 (d, 1H), 7,26 (m, 1H), 7,20 (d,
Q UJIIMETOKCH )->-XJ10p-1-
N o © 1H), 5,85 (dd, 1H), 5,71 (d, 1H), 5,62 (d, | Croco6 3:
-OKCOTHPPOJTUIUH-
O _NH 1H), 3,94 (dd, 1H), 3,86 (dd, 1H), 3,68-3,51 | 4,33 mum.,
52 0 o 1-um)merun)-1,2,3,4- 98
(m, 1H), 3,38-3,29 (m, 1H), 3,25 (m, 1H), | 579,1
TETPAruaAPOU30X HHOJIH
2,98 (dd, 1H), 2,89-2,70 (m, 2H), 2,59 (m, | [M+H]"
& H-2-KkapOoHmn)-N-

METHJILMKJIOreKcaH-1 -

KapOokcamuz

1H), 2,42 (d, 3H), 2,24-2,04 (m, 3H), 1,95
(m, 1H), 1,77-1,59 (m, 5H), 1,51-1,31 (m,
2H), 1,29-1,07 (m, 2H).
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(1S,2R)-2((S)-8-

(benso[d]u3okcazon-3-

'H SIMP (400 MT', DMSO-ds) & 8,04 (m,
1H), 7,83 (m, 1H), 7,72 (m, 1H), 7,47 (m,

Q WIIMETOKCH)-5-X10p- 1 - 1H), 7,42 (d, 1H), 7,26 (t, 1H), 7,19 (d, 1H),
N © Crioco0 3:
( ((2-oxconupponuauH- 5,87 (dd, 1H), 5,71 (d, 1H), 5,62 (d, 1H),
NH 4,56 MuH.,
53 0 * l-un)mernn)-1,2,3,4- 98 3,98-3,80 (m, 2H), 3,60 (m, 1H), 3,36-3,22 5031
N TEeTParugpOU30XUHONIU (m, 2H), 3,02-2,72 (m, SH), 2,60 (m, 1H), IVEHT
+
[ H-2-KapGoHM)-N- 2,24-2,04 (m, 3H), 1,96 (m, 1H), 1,75-1,60
|
STHIILHMKJIOTeKCaH-1- (m, SH), 1,51-1,33 (m, 2H), 1,32-1,10 (m,
KapOoKcamMu 2H), 0,79 (t, 3H).
H IMP (400 MT', DMSO-ds) & 8,06 (m,
(18,2R)-2-((S)-8-~
1H), 7,83 (m, 1H), 7,72 (m, 1H), 7,48 (m,
(benso[d]uzokcazon-3-
1H), 7,41 (d, 1H), 7,18 (d, 1H), 6,85 (bs,
Q MJIMETOKCH )-5-XJ10p-1 -
_N © 1H), 6,55 (bs, 1H), 5,87 (dd, 1H), 5,70 (d,
54 ((2-okconupponauIuH- Crocob 3:
NH, 1H), 5,61 (d, 1H), 3,94 (m, 1H), 3,86 (dd,
(Mcx. 0 1-mm)merun)-1,2,3,4- 98 4,18 muH.,
1H), 3,59 (m, 1H), 3,37 (m, 1H), 3,24 (m,
coen.) TETParuAPOU30XUHOJIU 565,1
1H), 2,97 (dd, 1H), 2,90-2,75 (m, 2H), 2,58
H-2- [M+H]*
Cl (m, 1H), 2,27-2,04 (m, 3H), 1,94 (m, 1H),
KapOOHWIT ) IUKJIOTeKCaH

-1-kapbokcamuz

1,75-1,59 (m, SH), 1,52-1,33 (m, 2H), 1,28-
1,11 (m, 2H).
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(15,2R)-2-((S)-5-bpom-
8-((5-uzonponmun-1,2,4-
OKCaanas3on-3-

uin)merokcu)-1-((2-

'H SIMP (400 MI'u, DMSO-de) 6 7,55 (d,
1H), 7,26 (m, 1H), 7,06 (d, 1H), 5,86 (dd,
1H), 5,36 (d, 1H), 5,29 (d, 1H), 4,00-3,83

Cmocob 3:

\
NN Oﬁ (m, 2H), 3,65-3,53 (m, 2H), 3,39-3,33 (m,
N | OKCOTNUPPOIUANH-1- 4,277 muH.,
55 0 o OxNH 98 2H), 3,15 (m, 1H), 3,07 (dd, 1H), 2,83-2,65
wi)metrmn)-1,2,3,4- 616,2
N (m, 2H), 2,42 (d, 3H), 2,18 (m, 3H), 2,02
TETPAruaAPOU30X MHOJIH [M+H]*
(m, 1H), 1,94-1,77 (m, 2H), 1,77-1,65 (m,
H-2-KapOoHwm)-N-
Br 3H), 1,52-1,37 (m, 2H), 1,36-1,31 (m, 6H),
METHJILIUKJIOTeKCaH-1 -
1,30-1,12 (m, 2H).
KapOoKcaMus
(18,2R)-2-((S)-5-bpowm-
8-((5-(mudpropmeTm)- 'H AMP (400 MI', DMSO-ds) & 7,77-7,49
1-mermn-1H-1,2,3- (m, SH), 7,43 (m, 1H), 7,21-7,13 (m, 2H),
N\
£ NN TpHazon-4- 5,90 (dd, 1H), 5,40-5,30 (m, 2H), 4,50 (d,
N © Crioco0 3:
| | wm)meroxem)-1-((1- 1H), 4,22 (s, 3H), 4,14 (dd, 1H), 4,03-3,92
F N= 0L _NH 4,28 MuH.,
56 0 0 OKCOU3OUH/OJINH-2- 98 (m, 2H), 3,68 (m, 1H), 3,43 (dd, 1H), 3,27 87 2
N un)mernn)-1,2,3,4- (m, 1H), 2,86-2,66 (m, 2H), 2,38 (d, 3H),
[M+H]"

TeTParuApOU30XHHOJH
H-2-KkapOonmn)-N-
METHJILUKIIOTeKCaH- | -

KapOoKcamuz

2,03 (m, 1H), 1,90 (m, 1H), 1,53 (m, 1H),
1,39-1,12 (m, 3H), 0,89 (m, 1H), 0,53 (m,
1H), 0,15 (m, 1H).
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(15,2R)-2-((S)-5-Xmop-
8-((5-uzonponmun-1,2,4-
OKCaanas3on-3-

uin)merokcu)-1-((2-

'H SIMP (400 MI'u, DMSO-de) 6 7,39 (d,
1H), 7,26 (m, 1H), 7,11 (d, 1H), 5,86 (dd,
1H), 5,36 (d, 1H), 5,29 (d, 1H), 3,96 (dd,

Cmocob 3:

\
NN Oi/j 1H), 3,88 (dd, 1H), 3,65-3,52 (m, 2H), 3,41-
N | OKCOMUPPOIUINH-1- 4,23 MuH.,
57 o o OxNH 98 3,25 (m, 2H), 3,21-3,11 (m, 1H), 3,08 (dd,
wi)metrmn)-1,2,3,4- 572.4
N 1H), 2,87-2,69 (m, 2H), 2,41 (d, 3H), 2,26-
TETPArkuaPOU30XUHOIN [M+H]*
2,10 (m, 3H), 2,02 (m, 1H), 1,94-1,77 (m,
H-2-KapOoHwm)-N-
Cl 2H), 1,77-1,66 (m, 3H), 1,52-1,38 (m, 2H),
METHUJILUKJIOTeKCaH-1 -
1,37-1,31 (m, 6H), 1,31-1,12 (m, 2H).
KapOoKcaMus
(18,2R)-2-((S)-5-Xnop-
8-((5-(mu¢propmermn)- 'H SAMP (400 MI', DMSO-ds) & 7,58 (t,
1-mermn-1H-1,2,3- 1H), 7,39 (d, 1H), 7,26 (m, 1H), 7,16 (d,
\N=N Tpuason-4- 1H), 5,75 (dd, 1H), 5,29 (s, 2H), 4,18 (s,
FO AN o Cnoco6 3:
z/kﬂ ﬁ | wn)merokcn)-1-((2- 3H), 3,93 (dd, 1H), 3,82 (dd, 1H), 3,56 (m, a7
O NH ,87 MUH.,
58 0 0 OKCOMHMPPOTHHH- 1 - 08 1H), 3,43-3,26 (m, 2H), 2,95 (dd, 1H), 2,85 S
N un)mernn)-1,2,3,4- (m, 1H), 2,81-2,68 (m, 2H), 2,41 (d, 3H), ’
[M+Na]*

TeTParuApOU30XHHOJH
H-2-KkapOonmn)-N-
METHJILUKIIOTeKCaH- | -

KapOoKcamuz

2,23-2,10 (m, 3H), 1,99 (m, 1H), 1,90-1,64
(m, SH), 1,50-1,36 (m, 2H), 1,29-1,12 (m,
2H).
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(2R, 3R)-4-((:S)-5-Xmop-
8-((5-uzonponmun-1,2,4-

OKCcaguazoJi-3-

'H SIMP (400 MT', DMSO-ds) & 7,55 (m,
1H), 7,39 (d, 1H), 7,10 (d, 1H), 5,82 (dd,
1H), 5,36 (d, 1H), 5,29 (d, 1H), 4,03 (dd,

wI1)MeToKcH)-1-((2- Crnocob 4:
NN Oﬁ - 1H), 3,90 (dd, 1H), 3,66-3,52 (m, 2H), 3,38-
N | OKCOMUPPOTHINH-1 - 3,13 mMuH.,
59 o o Ox-NH 98 3,25 (m, 1H), 3,18-3,06 (m, 2H), 2,97-2,69
: wi)metun)-3,4- 546,4
N/H/\ (m, 3H), 2,43 (m, 1H), 2,36 (d, 3H), 2,16
TUTUIPOU30X MHOJIMH- [M+H]*
(m, 1H), 1,98 (m, 1H), 1,92-1,69 (m, 2H),
cl 2(1H)-un)-N,2,3-
1,36-1,30 (m, 6H), 1,00 (d, 3H), 0,93 (d,
TpUMETHII-4-
3H).
OKCOOyTaHaMMU]T
(18,2R)-2-((S)-5-Xmop-
« 'H SIMP (400 MI'e, DMSO-ds) & 8,76 (d,
1-((2-
1H), 8,60 (dd, 1H), 7,97 (m, 1H), 7,49 (m,
OKCONMUPPOIHUINH-]-
N7 1H), 7,40 (d, 1H), 7,27 (m, 1H), 7,09 (d,
Il J o WJT)METHI)-8- Criocob 4:
ﬁ | 1H), 5,84 (dd, 1H), 5,22 (d, 1H), 5,14 (d,
o o O NH (mupuanH-3- 2,69 mun.,
60 98 1H), 3,95 (dd, 1H), 3,87 (dd, 1H), 3,59 (m,
N wiMeTokcn)-1,2,3,4- 539.,4
1H), 3,42-3,26 (m, 2H), 3,00 (dd, 1H), 2,88-
TETPAruaPOU30X UHOIN [M+H]"

H-2-KkapOoHnmn)-N-
METHILIUKIJIOreKCcaH-1 -

kapOokcamus

2,69 (m, 3H), 2,41 (d, 3H), 2,26-2,08 (m,
3H), 1,99 (m, 1H), 1,87-1,62 (m, 5H), 1,52-
1,32 (m, 2H), 1,29-1,10 (m, 2H).
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(15,2R)-2-((S)-5-Xnop-
1-((2-

OKCOMUPPOIUAUH-1-

'H SIMP (400 MT', DMSO-ds) & 9,27 (m,
1H), 7,94 (m, 1H), 7,84 (dd, 1H), 7,39 (d,
1H), 7,26 (m, 1H), 7,12 (d, 1H), 5,89 (m,

X
;\; Oﬁ WJI)METHI)-8- 1H), 5,47 (d, 1H), 5,41 (d, 1H), 3,96 (dd, | Cnocob 3:
|
N
(o) NH 3=
61 o o (mupunasun-3 o8 1H), 3,86 (dd, 1H), 3,61 (m, 1H), 3,43 (m, | 3,34 muH.,
N uimMeTokcn)-1,2,3,4- 1H), 3,39-3,26 (m, 1H), 3,10 (dd, 1H), 2,94 | 562,2
TETPAruAPOU3OXUHOJIN (dd, 1H), 2,87-2,71 (m, 2H), 2,41 (d, 3H), | [M+Na]"
Cl
H-2-KapOoHwI)-N- 2,23-2,10 (m, 3H), 2,00 (m, 1H), 1,90-1,65
METHIIIUKJIOTeKCaH- 1 - (m, SH), 1,52-1,36 (m, 2H), 1,31-1,12 (m,
KapOoKcamMun 2H).
'H AMP (400 MI'u, DMSO-ds) 6 8,92 (d,
(18,2R)-2-((S)-5-Xmop-
1@ 1H), 8,72 (dd, 1H), 8,68 (d, 1H), 7,39 (d,
1H), 7,27 (m, 1H), 7,10 (d, 1H), 5,90 (dd,
(N OKCOMUPPOJIUANH- 1 -
N.J o 1H), 5,33 (d, 1H), 5,28 (d, 1H), 3,96 (dd, | Cmocob 3:
Nﬁ | WI)METHN)-8-(TMpa3uH-
o o Oy NH 1H), 3,88 (dd, 1H), 3,61 (m, 1H), 3,45 (m, | 3,57 mMuH.,
62 2-unmetokcu)-1,2,3,4- 98
N 1H), 3,39-3,26 (m, 1H), 3,11 (dd, 1H), 2,96 | 5622
TETPAruaAPOU30X HHOJIH
(m, 1H), 2,88-2,70 (m, 2H), 2,41 (d, 3H), | [M+Na]®

Cl

H-2-KkapOoHmn)-N-
METHILIUKIJIOreKCaH-1 -

KapOokcaMun

2,23-2,11 (m, 3H), 2,01 (m, 1H), 1,92-1,66
(m, SH), 1,53-1,37 (m, 2H), 1,32-1,12 (m,
2H).
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(15,2R)-2-((S)-5-Xnop-
1-((2-

OKCOMUPPOIUAUH-1-

'H SIMP (400 MT', DMSO-ds) & 8,62 (m,
1H), 7,91 (m, 1H), 7,63 (m, 1H), 7,42-7,33

7 (m, 2H), 7,26 (m, 1H), 7,05 (d, 1H), 5,92
N QQ(D WJI)METHI)-8- Crioco6 3:
\ | (dd, 1H), 5,27-5,16 (m, 2H), 3,96 (dd, 1H),
o o ONH (mupuguH-2- 3,46 MuH.,
63 98 3,88 (dd, 1H), 3,61 (m, 1H), 3,49 (m, 1H),
N uiIMeTokcu)-1,2.3 4- 561,3
3,38-3,29 (m, 1H), 3,13 (dd, 1H), 2,99 (m,
TETPArUIPOU3OX UHOIIH [M+Na]*
cl 1H), 2,87-2,70 (m, 2H), 2,41 (d, 3H), 2,28-
H-2-KapOoHwm)-N-
2,10 (m, 3H), 2,01 (m, 1H), 1,91-1,66 (m,
METUJILUKJIOTeKCaH- 1 -
5H), 1,53-1,37 (m, 2H), 1,22 (m, 2H).
KapOoKcaMus
1S,2R)-2-((S)-5-Xop-
( « 240 P 'H SIMP (400 MI'u, DMSO-ds) & 9,23 (s,
1-((2-
1H), 9,02 (s, 2H), 7,41 (d, 1H), 7,27 (m,
OKCONMUPPOIHUINH-]-
NTSN 1H), 7,10 (d, 1H), 5,84 (dd, 1H), 5,26 (d,
. J o WJT)METHI)-8- Crocob 3:
ﬁ | 1H), 5,17 (d, 1H), 3,96 (dd, 1H), 3,86 (dd,
o o O NH (mupuMuAnH-5- 3,40 muH.,
64 98 1H), 3,60 (m, 1H), 3,41-3,25 (m, 2H), 3,01
N wiMeTokcn)-1,2,3,4- 562,2
(dd, 1H), 2,89-2,70 (m, 3H), 2,41 (d, 3H),
TETParuapOU30X MHOJIH [M+Na]"

Cl

H-2-KkapOoHnmn)-N-
METHILIUKIJIOreKCcaH-1 -

kapOokcamus

2,24-2,10 (m, 3H), 1,99 (m, 1H), 1,87-1,65
(m, SH), 1,51-1,36 (m, 2H), 1,28-1,13 (m,
2H).
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2-((S)-5-Xnop-8-((5-
(mu¢propmernn)-1-

metun-1H-1,2,3-
'H SIMP (400 MI'u, DMSO-ds) & 7,58 (t,
\ TpHuazon-4-
E N—-N 1H), 7,39 (d, 1H), 7,27 (m, 1H), 7,16 (d,
N O Wi)MeToKCH)-1-((2- Crnocob 3:
N 1H), 5,70 (dd, 1H), 5,29 (s, 2H), 4,17 (s,
F Oy _NH | oxcommppomuams-1- 3,67 MuH.,
65 0 0 98 3H), 3,96 (dd, 1H), 3,81 (dd, 1H), 3,57 (m,
wi)metmn)-1,2,3,4- 601,3
N 1H), 3,44-3,24 (m, 2H), 2,92 (dd, 1H), 2,88-
TETPAruaAPOU30OXUHOIHU +Na
paruzp [M+Na]"
2,61 (m, 4H), 2,38 (d, 3H), 2,14 (m, 1H),
cl H-2-kapOonm)-N- 2,02-1.49 (m, 9H)
METHUJILIUKJIOIEHTaH-1 - ’ ’ ’ ’
kapbokcamuyn (mM30Mep
1)
(18,2R)-2-((S)-5-Xmop- 'H IMP (400 MI';, DMSO-ds) & 7,91 (s,
8-(2-(1-meTun-1H- 1H), 7,33 (d, 1H), 7,28 (m, 1H), 6,96 (d,
Nen 1,2,3-tpuazon-4- 1H), 5,79 (dd, 1H), 4,38 (m, 1H), 4,22 (m,
—N_ o] W1)3TOKCH)-1-((2- 1H), 4,00 (s, 3H), 3,93 (dd, 1H), 3,77 (dd, | Crmocob 3:
|
N
Oy NH -1- i}
66 o 0 OKCOTUPPOIUAUH- 1 o8 1H), 3,58 (m, 1H), 3,47 (m, 1H), 3,41-3,24 | 3,50 muH.,
N wn)merun)-1,2,3,4- (m, 1H), 3,16 (t, 2H), 3,08 (m, 1H), 2,90 579,3
TETPAruAPOU30XUHOJIU (dd, 1H), 2,84-2,71 (m, 2H), 2,42 (d, 3H), | [M+Na]"
Cl

H-2-KkapOoHwm)-N-
METHJILIUKIIOTEKCaH-1 -

KapOokcamun

2,24-2,12 (m, 3H), 2,02 (m, 1H), 1,94-1,64
(m, SH), 1,52-1,37 (m, 2H), 1,32-1,12 (m,
2H).
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(18,2R)-2-((S)-5-Xnop-
8-((3-meTun-3H-

umunasol4,5-

'H SIMP (400 MI'u, DMSO-de) 6 8,57 (d,
1H), 8,47 (s, 1H), 8,28 (d, 1H), 7,39 (d, 1H)

2

N
Y b]nupuRMH-6- 7,26 (m, 1H), 7,14 (d, 1H), 5,84 (dd, 1H),
> ) )-1-((2 5,34 (d, 1H), 5,26 (d, 1H), 3,95 (dd, 1H) Crocod 3:
/ O I/I.H MeTOKCH =1= - 9 9 9 9 9 bl bl 2 2
ﬁ | 3,34 MuH.,
68 Oy -NH OKCOMUPPOTHIUH- 1 - 98 3,90-3,81 (m, 4H), 3,58 (m, 1H), 3,41-3,24
X i ) )-1,2,3,4 (m, 2H), 3,02 (dd, 1H), 2,86-2,69 (m, 3H) 2934
HJ—I Me,rI/I'II - > 2% - m’ 2 2 2 2 2 - > m’ 2
] [M+H]*
TETPAruAPOU30OXUHOJIN 2,41 (d, 3H), 2,21-2,07 (m, 3H), 2,01-1,91
“ H-2-KapGoHuT)-N- (m, 1H), 1,77-1,61 (m, SH), 1,50-1,35 (m,
METUJILIMKJIOreKCaH-1- 2H), 1,27-1,11 (m, 2H).
kapOokcaMuz
(18,2R)-2-((S)-5-Xmop-
8-((5-(mu¢propmermn)- 'H SAMP (400 MI', DMSO-de) & 7,58 (t,
1-meTun-1H-1,2,3- 1H), 7,39 (d, 1H), 7,23 (bm, 1H), 7,16 (d,
\
N-N Tpuason-4- 1H), 5,72 (dd, 1H), 5,29 (s, 2H), 4,17 (s,
N oﬁ Cnoco6 4
\ u)merokcn)-1-((2- 3H), 3,93 (m, 1H), 3,82 (dd, 1H), 3,54 (m,
3,16 muH.,
69 0 % OKCOMHUPPONHAUH-1 - 98 1H), 3,42-3,26 (m, 1H), 3,01 (m, 1H), 2,95 074
wi)merun)-1,2,3,4- (dd, 1H), 2,89-2,76 (m, 3H), 2,40 (d, 3H), ’
[M+H]"
TETPAruAPOU30XUHOJIU 2,31 (m, 1H), 2,15 (m, 1H), 1,98 (m, 1H),
Cl

H-2-kapOonun)-N, 1-
TUMETHJILHKJIOTeKCaH-

1-xapOokcamun

1,90-1,68 (m, 2H), 1,67-1,27 (m, 6H), 1,17-
0,98 (m, 4H).




168

(15,2R)-2-((S)-5-Xnop-

8-(u30Kcazono[5,4-

'H SIMP (400 MT'w, DMSO-ds) & 8,74 (dd,
1H), 8,57 (dd, 1H), 7,59 (dd, 1H), 7,43 (d,

_N b]nupunnn-3-
) 1H), 7,27 (m, 1H), 7,18 (d, 1H), 5,87 (dd,
N\ N O iMeTokcH)-1-((2- Criocob 4:
ﬁ | | 1H), 5,71 (d, 1H), 5,63 (d, 1H), 3,95 (dd, i
O.__NH | oxconupponuaus-1- ,11 muH.,
70 o 0 PP 98 1H), 3,86 (dd, 1H), 3,60 (m, 1H), 3,42-3,22
wi)metrmn)-1,2,3,4- 580.4
N (m, 2H), 3,00 (dd, 1H), 2,88-2,63 (m, 3H),
TETPArkuaPOU30XUHOIN [M+H]*
2,42 (d, 3H), 2,27-2,04 (m, 3H), 1,96 (m,
Cl H-2-KapOoHwm)-N-
1H), 1,81-1,57 (m, 5H), 1,53-1,32 (m, 2H),
METUJILUKJIOTeKCaH- 1 - 131-1.08 (m, 2H)
2 - 2 m’ :
KapOoKcaMus
(18,2R)-2-((S)-5-Xnop-
8-((3- 'H AMP (400 MI'u, DMSO-ds) & 8,53 (d,
METHIIH30KCa30J10[5,4- 1H), 7,71 (d, 1H), 7,37 (d, 1H), 7,27 (m,
=N
§ o) b|nupunun-6- 1H), 7,05 (d, 1H), 5,98 (dd, 1H), 5,42 (d, Criocot 4
n :
| _N oﬁ w)MeTokcu)-1-((2- 1H), 5,36 (d, 1H), 4,03-3,85 (m, 2H), 3,70-
\ | 3,19 muH.,
71 o o O NH OKCOTHPPOTHINH- 1 - 98 3,51 (m, 2H), 3,40-3,29 (m, 1H), 3,22 (dd, 5044
N wi)metmn)-1,2,3,4- 1H), 3,13 (m, 1H), 2,89-2,72 (m, 2H), 2,59 M ’H]+
_l’_
TETPAruAPOU30XUHOJIN (s, 3H), 2,41 (d, 3H), 2,25-2,13 (m, 3H),
cl

H-2-KkapOonmn)-N-
METHJILUKIIOTeKCaH- | -

KapOoKcamuz

2,03 (m, 1H), 1,93-1,67 (m, 5H), 1,54-1,38
(m, 2H), 1,33-1,12 (m, 2H).
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(18,2R)-2-((S)-5-Xnop-
8-((1-meTun-1H-

'H SIMP (400 MT'w, DMSO-ds) & 8,20 (m,
1H), 7,93 (m, 1H), 7,73 (m, 1H), 7,39 (d,

\N—l“{ oenso[d][1,2,3]Tpuazon 1H), 7,27 (m, 1H), 7,11 (d, 1H), 5,90 (dd,
-5-un)merokcu)-1-((2- 1H), 5,35 (d, 1H), 5,27 (d, 1H), 4,33 (s, 3H), | Cnocob 4:
(0]
- ﬁ | OKCOTNUPPOIUANH-1- o8 4,00-3,83 (m, 2H), 3,61 (m, 1H), 3,41 (m, | 3,08 muH.,
Os NH
o Q wi)metun)-1,2,3,4- 1H), 3,37-3,26 (m, 1H), 3,07 (dd, 1H), 2,87 | 593.,4
N TETPAruAPOU3OXUHOJIN (m, 1H), 2,83-2,70 (m, 2H), 2,41 (d, 3H), [M+H]*
¢l H-2-KapOoHwm)-N- 2,25-2,08 (m, 3H), 1,98 (m, 1H), 1,82-1,62
METHIIIUKJIOTeKCaH- 1 - (m, SH), 1,53-1,35 (m, 2H), 1,29-1,11 (m,
KapOoKcamMun 2H).
(18,2R)-2-((S)-8-
'H SIMP (400 MI'u, DMSO-ds) & 8,71 (m,
([1,2,4]Tpuazomno[4,3-
1H), 7,87 (m, 1H), 7,48 (m, 1H), 7,44 (d,
- a|nupunun-3-
=N 1H), 7,30-7,22 (m, 2H), 7,12 (m, 1H), 5,81-
N\-N_N o MJIMETOKCH )-5-XJ10p-1 - Crioco6 4:
( ﬁ | 5,66 (m, 3H), 3,94 (dd, 1H), 3,80 (dd, 1H),
N
Os_NH | ((2-okconmupponauanH- 2,79 MuH.,
73 0 o 98 3,54 (m, 1H), 3,39-3,25 (m, 1H), 3,07 (m,
N 1-um)merun)-1,2,3,4- 579.,4
1H), 2,85-2,68 (m, 3H), 2,41 (d, 3H), 2,34
TETPATUIPOU3OX HHOIIH [M+H]"
o (m, 1H), 2,21-2,02 (m, 3H), 1,92 (m, 1H),

H-2-KkapOoHnmn)-N-
METHILIUKIJIOreKCcaH-1 -

kapOokcamus

1,75-1,52 (m, SH), 1,48-1,32 (m, 2H), 1,26-
1,10 (m, 2H).
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(18,2R)-2-((S)-5-Xnop-
8-((1-metun-1H-1,2,3-

'H SIMP (400 MI'u, DMSO-de) & 8,24 (s,
1H), 7,36 (d, 1H), 7,25 (m, 1H), 7,13 (d,

\ Tpuason-4-
N-N 1H), 5,78 (dd, 1H), 5,22 (d, 1H), 5,19 (d,
N o uin)merokcu)-1-((2- Crioco6 3:
3/) | 1H), 4,07 (s, 3H), 3,94 (dd, 1H), 3,81 (dd,
N™ o NH OKCOTNUPPOIUANH-1- 3,41 muH.,
74 0 1% 98 1H), 3,56 (m, 1H), 3,47-3,26 (m, 2H), 3,04-
N wi)metrmn)-1,2,3,4- 565,1
2,92 (m, 2H), 2,81-2,69 (m, 2H), 2,41 (d,
TETPArUIPOU3OX UHOIIH [M+Na]*
o 3H), 2,23-2,10 (m, 3H), 2,00 (m, 1H), 1,91-
H-2-KapOoHwm)-N-
1,65 (m, 5H), 1,51-1,36 (m, 2H), 1,30-1,12
METHUJILUKJIOTeKCaH-1 -
(m, 2H).
KapOoKcaMus
(18,2R)-2-((S)-5-Xmop- 'H SIMP (400 MI'u, DMSO-ds) 6 9,01 (dd,
8-(umumazo[1,2- 1H), 8,55 (dd, 1H), 8,04 (s, 1H), 7,36 (d,
(/ \\N a|nupuMuanH-2- 1H), 7,26 (m, 1H), 7,14 (d, 1H), 7,07 (dd,
N_\<N o uiMeTokcn)-1-((2- 1H), 5,89 (dd, 1H), 5,31 (s, 2H), 3,95 (dd, | Crnocob 3:
X
KE ﬁ o I!IH OKCOMUPPOIHIUH- 1 - o8 1H), 3,85 (dd, 1H), 3,59 (m, 1H), 3,48 (m, | 3,07 muH.,
75 o o
wn)merwn)-1,2,3,4- 1H), 3,39-3,25 (m, 1H), 3,19 (dd, 1H), 3,05 | 601,2
N
TETPAruAPOU30XUHOJIU (m, 1H), 2,85-2,69 (m, 2H), 2,41 (d, 3H), [M+Na]”
Cl H-2-kapOoHm)-N- 2,22-2,10 (m, 3H), 2,00 (m, 1H), 1,85-1,66

METWJILMKJIOreKkcaH-1 -

kapOokcamus

(m, SH), 1,52-1,36 (m, 2H), 1,32-1,12 (m,
2H).
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(18,2R)-2-((:S)-5-Xnop-
8-((5-(aupropmermn)-
I-metun-1H-1,2,3-

'H SIMP (400 MT'w, DMSO-ds) § 7,77-7,48
(m, 4H), 7,48-7,40 (m, 2H), 7,24-7,15 (m,

\en Tpuason-4- 2H), 5,90 (dd, 1H), 5,40-5,31 (m, 2H), 4,50
RN o Crnocob 3:
| win)metokcu)-1-((1- (d, 1H), 4,21 (s, 3H), 4,14 (dd, 1H), 4,04-
F N~ 6. _NH 4,35 MuH.,
76 o 0 OKCOM3OMHOJINH-2- 98 3,93 (m, 2H), 3,68 (m, 1H), 3,44 (dd, 1H), 6633
” un)merin)-1,2,3,4- 3,39-3,23 (m, 1H), 2,83 (dd, 1H), 2,75 (m, ’
[M+Na]*
cl TETPAruAPOU30OXUHOJIN 1H), 2,38 (d, 3H), 2,03 (m, 1H), 1,91 (m,
H-2-KapGoHm)-N- 1H), 1,53 (m, 1H), 1,38-1,12 (m, 3H), 0,89
METHIIIUKJIOTeKCaH- 1 - (m, 1H), 0,52 (m, 1H), 0,14 (m, 1H).
kapOokcaMuz
(18,2R)-2-((S)-8- 'H SIMP (400 MI'w, DMSO-ds) & 8,80 (m,
([1,2,4]Tpuasono[4,3- 1H), 7,93 (m, 1H), 7,59-7,48 (m, 3H), 7,46
_ a]mupuIHH-3- (d, 1H), 7,41 (t, 1H), 7,37 (d, 1H), 7,32 (d,
=N
Qih o@ WJIMETOKCH )-5-XxJ10p-1- 1H), 7,21-7,10 (m, 2H), 5,95-5,75 (m, 3H), | Cnocob 3:
- (O N o© r\|u-| ((1-oxcon3zonHIOMHMH-2- o8 4,22 (d, 1H), 4,12 (dd, 1H), 3,98 (dd, 1H), | 3,72 muH,
N% wi)merun)-1,2,3,4- 3,67 (m, 1H), 3,52 (d, 1H), 3,40-3,20 (m, | 649,3
TETPAruAPOU30XUHOJIN 2H), 2,86 (dd, 1H), 2,75 (m, 1H), 2,38 (d, | [M+Na]®

H-2-KkapOonmn)-N-
METHJILUKIIOTeKCaH- | -

KapOoKcamuz

3H), 2,03 (m, 1H), 1,89 (m, 1H), 1,52 (m,
1H), 1,36 (m, 1H), 1,30-1,10 (m, 2H), 0,89
(m, 1H), 0,54 (m, 1H), 0,14 (m, 1H).
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(18,2R)-2-((S)-8-
(benso[d]uzokcazon-3-

WJIMETOKCH )-5-x10p-1-

'H SIMP (400 MI'u, DMSO-de) 6 8,03 (d,
1H), 7,82 (m, 2H), 7,72 (m, 1H), 7,46 (t,

o) OH | ((2-oxconupponuaus- 1H), 7,41 (d, 1H), 7,18 (d, 1H), 5,86 (dd,
_N O F Crnocob 3:
ﬁ = | 1-ummernn)-1,2,3,4- 1H), 5,71 (d, 1H), 5,61 (&, 1H), 5,12 ¢ 11D, |
OsNH ,64 MuH.,
78 o o TETPAruAPOU30XUHOIN 98 3,95-3,78 (m, 2H), 3,67-3,17 (m, 7H), 2,97 6313
N H-2-KapBOHHI)-N~(2,2- (dd, 1H), 2,88-2,70 (m, 2H), 2,59 (m, 1H), ’
[M+Na]*
& nudTOp-3- 2,35 (m, 1H), 2,17-2,02 (m, 2H), 1,96 (m,
THIPOKCHUITPOTIFLT ) LIKJT 1H), 1,84 (m, 1H), 1,75-1,58 (m, 4H), 1,55-
orekcas-1- 1,13 (m, 4H).
kapOokcaMuz
(8)-2-((S)-5-Xmop-8-
((5-(mu¢propmerni)-1- 'H SAMP (400 MI', DMSO-de) & 7,58 (t,
metu-1H-1,2,3- 1H), 7,40 (d, 1H), 7,16 (d, 1H), 6,35 (m,
NN TpHazon-4- 1H), 5,71 (dd, 1H), 5,35-5,22 (m, 2H), 5,04
FOAUN o Criocob 3:
) ﬁ | | mm)meroxen)-1-((2- (m, 1H), 4,17 (5, 3H), 3,93 (dd, 1H), 3,84 |
OsNH ,71 MuH.,
79 0 0y OKCOMMPPOIHINH- 1 - 67 (dd, 1H), 3,58 (m, 1H), 3,48 (m, 1H), 3,42- S16.1
N
Nb wmerwn)-1,2,3,4- 3,21 (m, 2H), 2,97 (dd, 1H), 2,87 (m, 1H), ’
[M+Na]*

Cl

TETParupON30XUHONU
H-2-KkapOoHwm)-N-
METHJINUNEPUINH-1 -

KapOokcamun

2,82-2,65 (m, 2H), 2,47 (d, 3H), 2,18 (m,
1H), 2,00 (m, 1H), 1,92-1,72 (m, 2H), 1,72-
1,45 (m, 4H), 1,40-1,13 (m, 2H).
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(18,2R)-2-((S)-5-Xnop-
8-((3-meTun-3H-

umunasol4,5-

'H SIMP (400 MI'u, DMSO-de) & 8,45 (s,
1H), 8,17 (d, 1H), 7,54 (d, 1H), 7,36 (d, 1H),

N=\
(N b]nupunun-5- 7,26 (m, 1H), 7,10 (d, 1H), 5,93 (dd, 1H), c 5 3
nocod 3:
ZN Oﬂ wi1)MeToKcH)-1-((2- 5,36 (d, 1H), 5,30 (d, 1H), 4,00-3,78 (m,
N | 3,38 MuH.,
80 o o O5NH OKCOMUPPOJIUIUH-1- 98 5H), 3,60 (m, 1H), 3,45 (m, 1H), 3,40-3,20 6154
N wi)metmn)-1,2,3,4- (m, 1H), 3,18 (dd, 1H), 2,90 (m, 1H), 2,86- ’
[M+Na]*
) TETPAruAPOU30OXUHOJIN 2,70 (m, 2H), 2,41 (d, 3H), 2,24-2,08 (m,
H-2-kapOoHmT)-N- 3H), 1,99 (m, 1H), 1,86-1,63 (m, 5H), 1,54-
METHIIIUKJIOTeKCaH- 1 - 1,34 (m, 2H), 1,31-1,11 (m, 2H).
kapOokcaMuz
(18,2R)-2-((S)-5-Xnop-
'H IMP (400 MTI';, DMSO-ds) & 7,91 (d,
8-((1-meTun-1H-
1H), 7,67 (d, 1H), 7,44 (m, 1H), 7,39 (d,
/ HUHIA30J1-3-
N 1H), 7,29-7,15 (m, 3H), 5,76 (dd, 1H), 5,49
~N Oﬁ wi)MeTokcH)-1-((2- Crnocob 3:
N | (d, 1H), 5,43 (d, 1H), 4,07 (s, 3H), 3,92 (dd,
Oy NH | oxconupponuaun-1- 4,40 mun.,
81 0 0 98 1H), 3,80 (dd, 1H), 3,55 (m, 1H), 3,40-3,23
wi)metmn)-1,2,3,4- 6143
N (m, 1H), 3,14 (m, 1H), 2,93 (dd, 1H), 2,86-
TETParuaApOU30X HHOJIH [M+Na]"
2,66 (m, 2H), 2,45-2,37 (m, 4H), 2,22-2,02
Cl H-2-KkapOonmn)-N-

METHJIIUKJIOTeKCaH-1 -

KapOoKcamuz

(m, 3H), 1,92 (m, 1H), 1,78-1,55 (m, SH),
1,49-1,29 (m, 2H), 1,26-1,08 (m, 2H).
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3-((S)-5-Xnop-8-((5-
(mu¢propmernn)-1-

'H AMP (400 MI';, DMSO-ds; BbIsiBIEHBI U

metun-1H-1,2 3- 3aperucTpupoOBaHbI potamepsl) & 7,62 (t,
\N—N Tpuason-4- 0,3H), 7,56 (t, 0,7H), 7,44 (m, 1H), 7,37 (m,
Fv/gE‘N 0 nm)merokcn)-1-((2- 1H), 7,14 (m, 1H), 5,73 (dd, 0,7H), 5,39- | Crioco6 3:
. F 5 N o o ,\{H OKCOTHPPOIHINH-1- o8 5,29 (m, 0,6H), 5,27 (s, 1,4H), 5,15 (m, 3,57 MuH.,
N wi)merun)-1,2,3,4- 0,3H), 4,44 (m, 0,3H), 4,26 (d, 0,7H), 4,21- | 603,3
TETPAruAPOU30OXUHOJIN 4,11 (m, 3,6H), 4,03 (m, 0,7H), 3,92 (m, [M+Na]*
Cl H-2-kapOoHmT)-N- 0,7H), 3,82-3,58 (m, 3,4H), 3,47-3,17 (m,
meTureTparuapodypa 1,6H), 3,13-2,65 (m, 4H), 2,61-2,43 (m,
H-2-KapOoKcaMug 3,1H), 2,26 (d, 0,9H), 2,21-1,66 (m, SH).
(m3omep 1)
'H AMP (400 MI';, DMSO-ds) & 8,03 (m,
(18,2R)-2-((S)-8-~
1H), 7,83 (m, 1H), 7,72 (m, 1H), 7,47 (m,
(ben3zo[d]uzokcazon-3-
1H), 7,43 (d, 1H), 7,24 (bm, 1H), 7,19 (d,
WJIMETOKCH )-5-xJ10p-1-
1H), 5,83 (dd, 1H), 5,71 (d, 1H), 5,62 (d, | Cmocob 3:
((2-oxconmupponuanH-
1H), 3,94 (m, 1H), 3,85 (dd, 1H), 3,57 (m, | 4,64 mMuH.,
83 1-um)merun)-1,2,3,4- 98
1H), 3,25 (m, 1H), 3,06-2,94 (m, 2H), 2,88- | 593,3
TETParugPONU30XUHOIU
2,77 (m, 2H), 2,60 (m, 1H), 2,40 (d, 3H), | [M+H]+

Cl

H-2-kapOonun)-N, 1-
TUMETHJILHKIJIOTeKCaH-

1-kapOokcamuz

2,34 (m, 1H), 2,10 (m, 1H), 1,94 (m, 1H),
1,76-1,56 (m, 3H), 1,56-1,27 (m, SH), 1,17-
0,98 (m, 4H).
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(18,2R)-2-((:S)-5-Xnop-
8-((5-(aupropmermn)-
I-metun-1H-1,2,3-

'H SIMP (400 MT'w, DMSO-ds) 5 7,57 (t,

\ 1H), 7,39 (d, 1H), 7,16 (d, 1H), 7,03 (m,
E N—-N TpHazoJ-4-
N O 1H), 5,66 (dd, 1H), 5,38-5,22 (m, 2H), 4,17 | Cnocob 3:
\ wi1)MeToKcH)-1-((2-
F O\ _NH (s, 3H), 3,96 (m, 1H), 3,83 (dd, 1H), 3,51 | 3,06 mMuH.,
85 0 o OKCOMHUPPOIUAUH- 1- 98
w (m, 1H), 3,44-3,26 (m, 1H), 3,03 (d, 1H), | 593,4
N um)merin)-1,2,3,4-
2,93 (m, 1H), 2,88-2,70 (m, 3H), 2,39 (d, | [M+H]"
TETPArHUIPOU30XUHOJIH
Cl 3H), 2,29 (m, 1H), 2,16 (m, 1H), 2,05-1,89
H-2-kapOoumn)-N, 1-
(m, 2H), 1,88-1,39 (m, 6H), 1,05 (s, 3H).
TUMETHIILUKIIONICHTaH-
1-kapOokcamun
(18,2R)-2-((S)-5-Xmop-
8-((4,5-mumernn-4H- 'H AMP (400 MI'u, DMSO-ds) & 7,39 (d,
1,2,4-tpuazon-3- 1H), 7,27 (m, 1H), 7,20 (d, 1H), 5,79 (dd,
=N
_N__N oﬁ w)MeTokcu)-1-((2- 1H), 5,40-5,25 (m, 2H), 3,95 (dd, 1H), 3,84 | Crocob 3:
%6 \[O N o © ILH OKCOMUPPOIHIUH- | - o8 (dd, 1H), 3,70-3,50 (m, 4H), 3,50-3,20 (m, | 2,94 muH.,
N wn)merun)-1,2,3,4- 2H), 2,92 (m, 2H), 2,78 (m, 2H), 2,42 (d, | 579,3
TETPAruAPOU30XUHOJIN 3H), 2,36 (s, 3H), 2,27-2,10 (m, 3H), 2,01 | [M+Na]"
Cl

H-2-KkapOonmn)-N-
METHJILUKIIOTeKCaH- | -

KapOoKcamuz

(m, 1H), 1,94-1,62 (m, 5H), 1,54-1,34 (m,
2H), 1,32-1,09 (m, 2H).




176

(8)-3-(($)-5-Xmop-8-
((5-(nupropmermn)-1-
'H AMP (400 MI'u, DMSO-ds) & 7,58 (t,
metun-1H-1,2,3-
\ 1H), 7,41 (d, 1H), 7,18 (d, 1H), 6,42 (m,
N-N TpHuazon-4-
N oﬁ ) 12 1H), 5,73 (dd, 1H), 5,30 (s, 2H), 4,82 (d, | Cmocob 3:
WI)MeTOKCH)-1-((2-
N~ o ILH 1H), 4,17 (s, 3H), 3,91 (dd, 1H), 3,87-3,75 | 3,40 muH,,
87 0 0 OKCOMUPPOIUINH-1- 67
N (m, 3H), 3,66-3,49 (m, 3H), 3,40-3,24 (m, | 6184
N j un)metin)-1,2,3,4-
o 3H), 3,00 (dd, 1H), 2,92-2,77 (m, 2H), 2,70 | [M+Na]*
TeTParuApOU30XMHOJIH
Cl N N (m, 1H), 2,52-2,45 (m, 3H), 2,19 (m, 1H),
H-2-KapOoHu)-N-
2,05 (m, 1H), 1,77 (m, 2H).
MeTHIMOpdouH-4-
kapOokcaMuz
(8$)-2-((S)-5-Xmop-8-
((1-metun-1H-1,23-
A 'H IMP (300 MI';, DMSO-ds) & 8,22 (s,
TpHazon-4-
N 1H), 7,38 (d, 1H), 7,15 (d, 1H), 5,99 (m,
Oﬁ wn)merokcn)-1-((2- Criocob 6:
N / 1H), 5,70 (m, 1H), 5,29-5,16 (m, 2H), 4,70
O(_NH | oxcomupponunuu-1- 1,22 muH.,
89 0 0 Y 88 (m, 1H), 4,09-3,96 (m, 4H), 3,86 (dd, 1H),
N wi)metmn)-1,2,3,4- 530,2
N 3,65-3,39 (m, 2H), 3,38-3,14 (m, 2H), 3,06-
TETPArUIPOU3OX HHOJIH [M+H]"
2,91 (m, 2H), 2,83-2,75 (m, 1H), 2,58-2,42
Cl H-2-kapOoHu)-N-

METHINUPPONUANH-1-

KapOoKcamuz

(m, 4H), 2,18 (m, 1H), 2,06-1,61 (m, 7H).
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(18,2R)-2-((S)-5-Xnop-
8-((1,5-numernn-1H-

1,2,3-tpuazon-4-

IH SIMP (300 MT'w, CDCl5) § 7,54 (bm,

N—-N
/§[N oﬂ | mmerorci-1-(2- 1H), 7,23 (d, 1H), 6,91 (d, 1H), 5,96 (m, | Crioco6 7:
9 o N o Os NH | okconupponuauH-1- o8 1H), 5,14 (d, 1H), 5,07 (d, 1H), 4,05-3,55 1,95 muH.,
N 4 wn)merun)-1,2,3,4- (m, 7H), 3,22-2,72 (m, SH), 2,69 (d, 3H), |571,4
TETPAruAPOU3OXUHOJIN 2,49 (m, 1H), 2,35-2,09 (m, 5H), 1,97-1,35 | [M+H]"
cl H-2-KapOoumn)-N, 1- (m, 8H), 1,28-1,08 (m, 4H).
TUMETHIILMKJIOTeKCaH-
1-kapOokcamun
(18,2R)-2-((S)-5-X0p-
8-((1-meTmn-5-
N (TpudropmeTin)-1H-
F NN 1,2,3-Tpuazon-4-
N ﬂ 'H AMP (300 MI', CDCls) § 7,31-6,76 (m, | Croco6 7:
F \ w)MeTokcu)-1-((2-
F 2H), 5,97 (m, 1H), 5,31-4,92 (m, 2H), 4,26- | 2,33 MuH.,
91 0 0 OKCONUPPONIHUINH- - 98
3,39 (m, 7H), 3,21-2,37 (m, 9H), 2,35-2,07 | 625,4
N wi)metmn)-1,2,3,4-
(m, 2H), 1,98-0,52 (m, 12H). [M+H]"
) TeTParuApOU30XHHOJH
|

H-2-kapOonun)-N, 1-
JTUMETHJILHKIIOTeKCaH-

1-kapOokcamuz
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(5)2((5)-5-Xnop-5-
((1-metun-1H-1,23-

TpUazon-4-

'H SIMP (300 MI'y, CDCl3) § 7,58 (s, 1H),
7,20 (d, 1H), 6,79 (d, 1H), 5,94 (m, 1H),

N Oﬁ wI1)MeToKcH)-1-((2- 5,27 (m, 1H), 5,23 (d, 1H), 5,13 (d, 1H), Cnocob 8:
0 o N ° OY,LH OKCOTNUPPOIUANH-1- - 4,48 (m, 1H), 4,08 (s, 3H), 4,05-3,88 (m, 1,61 muH.,
NJKENJ wi)metun)-1,2,3,4- 2H), 3,87-3,44 (m, 3H), 3,31 (m, 1H), 3,15- | 544,4
TETPAruAPOU3OXUHOJIN 3,04 (m, 2H), 2,99-2.87 (m, 2H), 2,73 (d, [M+H]*
cl H-2-KapOoHwm)-N- 3H), 2,39-2,06 (m, 2H), 2,00-1,84 (m, 3H),
METHIITUNIEPUIUH- 1 - 1,80-1,26 (m, SH).
KapOoKcaMus
(18,2R)-2-((S)-5-Xnop-
8-((1-merun-1H-1,2,3- "H AMP (400 MI', DMSO-ds) & 8,23 (s, | Cnoco6 9
TpHazoi-4- 1H), 7,35 (d, 1H), 7,29 (m, 1H), 7,11 (d, (c
w)MeTokcH)-1-((2- 1H), 5,82 (m, 1H), 5,29-5,11 (m, 2H), 4,11- | KoMOHKOH
OKCOMUPPOIHIUH- 1 - 3,98 (m, 4H), 3,81 (dd, 1H), 3,55 (m, 1H), | 7 CSH 6e3
» wi)metmn)-1,2,3,4- . 3,48-3,28 (m, 1H), 3,13 (m, 1H), 3,03-2,86 | ammuaxa):
TETPAruAPOU30XUHOJIU (m, 2H), 2,80 (m, 2H), 2,61-2,36 (m, 4H), | 1,83 muH.,
cl H-2-kapOonun)-N, 1- 2,14 (m, 1H), 1,98 (m, 1H), 1,89-1,67 (m, | 557,5
JUMETHUJIIUKIIOTeKCaH- 2H), 1,66-1,36 (m, 6H), 1,35-1,17 (m, 4H). | [M+H]"

1-kapOokcamu
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(18,2R)-2-((:S)-5-Xnop-
8-((5-(aupropmermn)-
I-metun-1H-1,2,3-

TpHuazon-4-

'H SIMP (400 MT'w, DMSO-ds) 5 7,56 (t,
1H), 7,39 (d, 1H), 7,15 (d, 1H), 7,05 (m,

N 1H), 5,65 (m, 1H), 5,27 (s, 2H), 4,15 (s, 3H), | Cnocob
N WI)METOKCH)-1-((6-
5 4,00 (m, 1H), 3,92 (dd, 1H), 3,52 (m, 1H), | 11:
OKCO-5-
94 0 98 3,39-3,27 (m, 1H), 3,04 (m, 1H), 2,92 (m, | 1,89 muH,
azacnupo[2.4|renran-5-
1H), 2,79 (m, 2H), 2,56-2,45 (m, 1H), 2,42- | 619,3
wi)metmn)-1,2,3,4-
2,24 (m, 4H), 2,17 (d, 1H), 2,08 (d, 1H), | [M+H]"
cl TETParuaPOU3OXUHOIU
2,01 (m, 1H), 1,79-1,35 (m, 4H), 1,06 (s,
H-2-kapOonmn)-N, 1-
3H), 0,62-0,35 (m, 4H).
JUMETHJILUKIIONICHTaH-
1-kapOokcamun
(185,2R)-2-((1.5)-5-
'H IMP (300 MTI', CDCl3; BbIsBNEHbI U
Xnop-8-((5-
3aperucTpUpOBaHbI poTaMepsl) O 7,56 (t,
(nudpTopmernin)-1-
0,3H), 7,27-7,18 (m, 1H), 7,17-6,76 (m,
N metui-1H-1,2,3- Crocob
N 1,7H), 5,89 (m, 0,7H), 5,72 (m, 0,7H), 5,59
Tpuason-4- 13:
(m, 0,3H), 5,44-5,15 (m, 2H), 4,64 (m,
95 0 mn)merokcu)-1-((3- 98 2,15 mun,,
0,3H), 4,18 (s, 0,9H), 4,18 (s, 2,1H), 4,03-
METHUJI-2- 607,3
3,87 (m, 2H), 3,84-3,48 (m, 2H), 3,18-2,84
OKCOMMPPOIHANH- 1 - [M+H]"

Cl

wi)metun)-1,2,3,4-
TETParugpOU30XUHOJIU

H-2-kapOoumn)-N, 1-

(m, 5H), 2,79 (d, 0,9H), 2,60 (d, 2,1H), 2,43-
2,25 (m, 2H), 2,20-1,34 (m, 7H), 1,27-1,13
(m, 3,9H), 1,10 (d, 2,1H).
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JHUMETHUIINUKIIOIICHTAH-

1-kapOokcamun

(m3omep 1)
(18,2R)-2-((15)-5-
Xnop-8-((5-
(mudropmernin)-1-
metmi-1H-1,2 3-
'H AMP (400 MI'u, CDCl3) 6 8,31 (bm,
TpUazon-4-
N 1H), 7,28-7,18 (m, 1H), 6,96 (t, 1H), 6,90
N O wi)metokcu)-1-((3- Criocob 2:
| (d, 1H), 6,00 (m, 1H), 5,38-5,20 (m, 2H),
N
METHII-2- 5,67 MHH.,
96 0 98 4,19 (s, 3H), 4,04-3,76 (m, 3H), 3,54 (m,
OKCOMUPPONUANH-1- 621,3
1H), 3,10-2,92 (m, 3H), 2,89-2,76 (m, 2H),
wn)merun)-1,2,3,4- [M+H]"
2,70 (d, 3H), 2,50 (m, 1H), 2,35 (m, 1H),
Cl TETPArUaAPOU3OXUHOIIA
2,14 (m, 1H), 1,78-1,01 (m, 14H).
H-2-kapOonmn)-N, 1-
TUMETHIILHKIIOTEKCaH-
1-kapOokcamun
(m30omep 1)
(18,2R)-2-((S)-5-Xnop- 'H AAMP (300 MI'n, CDCls) & 7,93 (bm, c 5 o
noco6 9:
8-((1-meTun-5- 1H), 7,23 (d, 1H), 6,95 (d, 1H), 6,00 (dd,
2,53 MuH.,
97 (Tpudropmermn)-1H- 98 1H), 5,38-5,16 (m, 2H), 4,19 (s, 3H), 4,09 6512
1,2,3-tpuaszon-4- (dd, 1H), 4,02-3,74 (m, 2H), 3,59 (d, 1H), ’
[M+H]+

Cl

W1)MeTOoKCH)- 1-((6-

3,23-2,64 (m, 8H), 2,55 (m, 1H), 2,38 (d,
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OKCO-5-
azaciupo[2.4]renraH-5-
wi)mermn)-1,2,3,4-
TETParugPOU30XUHOIU
H-2-kapOonun)-N, 1-
TUMETHIILUKJIOTeKCaH-

1-kapOokcamun

1H), 2,19 (d, 1H), 1,84-1,32 (m, 6H), 1,25-
1,03 (m, 4H), 0,75-0,46 (m, 4H).

99

Ci

(18,2R)-2-((S)-5-Xn0p-
8-((5-umknonponmi-1-
metmi-1H-1,2.3-
TpUazon-4-
w)MeTokcH)- 1-((2-
OKCOMUPPONUANH-1-
wi)metnn)-1,2,3,4-
TETPAruaPON30XHHOIN
H-2-kapOonmn)-N, 1-
TUMETHIILHKIIOTeKCaH-

1-kapOokcamun

98

'H SIMP (300 MT'w, CDCI?) § 7,73 (bm,
1H), 7,23 (d, 1H), 6,97 (d, 1H), 5,98 (m,
1H), 5,19-5,07 (m, 2H), 4,16-3,74 (m, 6H),
3,64 (m, 1H), 3,16-3,02 (m, 2H), 3,01-2,71
(m, 3H), 2,69 (d, 3H), 2,51 (m, 1H), 2,35-
2,08 (m, 2H), 1,96-1,80 (m, 2H), 1,77-1,32
(m, 7H), 1,27-0,99 (m, 6H), 0,84-0,68 (m,
2H).

Criocob
10:

1,90 muH.,
5973
[M+H]"
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(18,2R)-2-((:S)-5-Xnop-
8-((5-(aupropmermn)-
I-metun-1H-1,2,3-

TpHuazon-4-

IH SIMP (300 MT'y, CDCl3) § 7,23 (d, 1H),

N 6,92 (t, 1H), 6,89 (d, 1H), 5,98 (dd, 1H),
N W1)MeTOKCH)- 1-((6- Crnocob 9:
5,30-5,15 (m, 2H), 4,17 (s, 3H), 4,08 (dd,
OKCO-5- 2,14 MuH.,
100 0 98 1H), 4,01-3,75 (m, 2H), 3,52 (d, 1H), 3,08
azacnupo[2.4|renran-5- 619,2
(dd, 1H), 3,03-2,75 (m, 4H), 2,55 (m, 1H),
un)merun)-1,2,3,4- [M+H]"
2,35(d, 1H), 2,20 (d, 1H), 1,88-1,33 (m,
cl TeTParuaApOU30XHHOJIH
6H), 1,32-1,13 (m, 4H), 0,69-0,46 (m, 4H).
H-2-KapOoHmn)-1-
METHJILIMKJIOTeKCaH-1 -
kapOboKkcaMus
(18,2R)-2-((S)-5-Xnop-
8-((1,5-mumertnn-1H- "H AAMP (400 MI'u, CDCIs) & 7,74 (bm,
1,2,3-Tpuazon-4- 1H), 7,22 (d, 1H), 6,91 (d, 1H), 5,95 (m,
WIT)METOKCH)-1-((6- 1H), 5,13 (d, 1H), 5,06 (d, 1H), 4,07 (dd, | Crocob
OKCO-5- 1H), 4,00-3,88 (m, 4H), 3,82 (m, 1H), 3,53- | 10:
101 aszacrupo[2.4]renrtan-5- 98 3,44 (m, 1H), 3,11 (dd, 1H), 3,01-2,88 (m, | 1,86 muH.,
wi)metmn)-1,2,3,4- 3H), 2,81 (m, 1H), 2,70 (d, 3H), 2,54 (m, | 597,3
TETPAruAPOU30XUHOJIU 1H), 2,34 (d, 1H), 2,29 (s, 3H), 2,19 (d, 1H), | [M+H]"

Cl

H-2-kapOonun)-N, 1-
JTVMETHJILHKIIOTeKCaH-

1-kapOokcamun

1,82-1,31 (m, 6H), 1,25-1,01 (m, 4H), 0,68-
0,46 (m, 4H).
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(18,2R)-2-((S)-5-Xnop-
8-((1-metun-1H-1,2,3-

'H SIMP (300 MI'u, CDCl3) & 8,00-7,32 (m,

TpUazon-4-
= 2H), 7,21 (d, 1H), 6,81 (d, 1H), 6,00 (dd,
A\ WI)METOKCH)-1-((6- Cnocob
N oﬂﬁ 1H), 5,20 (d, 1H), 5,14 (d, 1H), 4,16-3,90
N | OKCO-5- 11:
NH (m, SH), 3,82 (m, 1H), 3,54 (d, 1H), 3,13
102 0 R asacrpo|2.4]renran-5- 98 1,82 MuH.,
3 (dd, 1H), 3,05-2,77 (m, 4H), 2,70 (d, 3H),
N un)merun)-1,2,3,4- 583,3
2,54 (m, 1H), 2,35 (d, 1H), 2,19 (d, 1H),
TETPArUIPOU3OX UHOIH [M+H]"
ol 1,87-1,32 (m, 6H), 1,28-1,04 (m, 4H), 0,69-
H-2-kapOoumn)-N, 1-
0,43 (m, 4H).
JTUMETUJIIIUKIIOTEKCaH-
1-kapOokcamun
(18,2R)-2-((S)-5-Xnop-
8-((5-umknonponmi-1-
metm-1H-1,2,3- 'H SIMP (300 MI'w, CDCl5) § 7,95 (bm,
\ TpHazon-4- 1H), 7,24 (d, 1H), 6,97 (d, 1H), 5,98 (dd,
N—N Crnioco6
wn)meroken)-1-((6- TH), 5,22-5,05 (m, 2H), 4,13-4.01 (m, 4H), |
OKCO-5- 3,96 (m, 1H), 3,83 (m, 1H), 3,50 (d, 1H), '

103 08 2,10 muH.,
asacripo[2.4]renTan-5- 3,12 (dd, 1H), 3,02-2,74 (m, 4H), 2,71 (d, J
wn)mernn)-1,2,3,4- 3H), 2,54 (m, 1H), 2,34 (d, 1H), 2,19 (d, ’

[M+H]"

Cl

TeTParuApOU30XHHOIH
H-2-kapOonun)-N, 1-
JTVMETHJILHKIIOTeKCaH-

1-kapOokcamun

1H), 1,80-0,95 (m, 13H), 0,84-0,67 (m, 2H)
0,66-0,47 (m, 4H).

2
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(18,2R)-2-((S)-5-Xnop-
8-((1-metun-1H-1,2,3-

\ TpHa3oi-4- 'H AMP (300 MI'u, CDCI3) & 7,98 (bm,
N\"t‘N o ummetokcn)-1-(((R)-4- 1H), 7,62 (s, 1H), 7,22 (d, 1H), 6,83 (d, 1H), | Crioco6
ﬁ/ | MeTuII-2- 5,98 (m, 1H), 5,22 (d, 1H), 5,16 (d, 1H), 11:
NH
104 0 o OKCOTHPPOIHINH-1- 98 4,10 (s, 3H), 4,06-3,74 (m, 3H), 3,29 (m, 1,64 MuH.,
wm)mern)-1,2,3,4- 1H), 3,22-3,05 (m, 2H), 3,03-2,77 (m, 3H), | 571,3
TeTPArHAPOU30XHHOMH 2,69 (dd, 3H), 2,59-2,27 (m, 3H), 1,96-1,28 | [M+H]*
Cl
H-2-kapOoumn)-N, 1- (m, 7H), 1,25-0,99 (m, 7H).
JTUMETHIILHKIIOTeKCaH-
1-kapOokcamun
(18,2R)-2-((S)-5-Xn0p-
8-((5-(meTokcumeTw)-
'H SIMP (400 MI'u, CDCl3) & 8,24 (bm,
I-metun-1H-1,2,3-
1H), 7,24 (d, 1H), 6,90 (d, 1H), 5,92 (m,
\ TPHUa30JI-4-
1H), 5,20 (d, 1H), 5,12 (d, 1H), 4,55 (d, 1H), | Crioco6
win)metokcu)- 1-(((R)-4-
4,49 (d, 1H), 4,06 (s, 3H), 4,00 (dd, 1H), | 10
METHII-2-
105 08 3,93 (m, 1H), 3,83 (m, 1H), 3,33 (s, 3H), | 1,93 mum.,
OKCOMUPPOIUANH-1-
3,22 (dd, 1H), 3,14-3,02 (m, 2H), 2,95 (dd, | 615,3
wi)metmn)-1,2,3,4-
1H), 2,87-2,76 (m, 2H), 2,69 (d, 3H), 2,51 | [M+H]*

Cl

TeTParuApOU30XHHOIH
H-2-kapOonun)-N, 1-
JTVMETHJILHKIIOTeKCaH-

1-kapOokcamun

(m, 1H), 2,45-2,25 (m, 2H), 1,90-1,20 (m,
7H), 1,17-1,07 (m, 4H), 1,05 (d, 3H).




185

(18,2R)-2-((:S)-5-Xnop-
8-((5-(aupropmermn)-
I-metun-1H-1,2,3-

'H SIMP (400 MI'u, DMSO-de) 6 7,54 (d,

\ Tpuason-4- 1H), 7,39-7,05 (m, 2H), 5,45-5,35 (m, 2H),
N—N Crniocob
N WJI)METOKCH)-7-¢Top-1- 5,20 (m, 1H), 4,12 (s, 3H), 3,97-3,86 (m, ”
((6-oxco-5- 2H), 3,52 (m, 1H), 3,08-2,98 (m, 2H), 2,85 ‘
106 0 98 ) ( 4,51 muH.,
F. azacnupo[2.4|renran-5- (dd, 1H), 2,80-2,70 (m, 3H), 2,45 (d, 3H), 6511
wi)merun)-1,2,3, 4- 2,38 (m, 1H), 2,22 (d, 1H), 2,05 (d, 1H), ’
[M+H]"
Cl TETPAruAPOU3OXUHOJIN 1,63 (m, 1H), 1,58-1,29 (m, SH), 1,18 (m,
H-2-kapOoumn)-N, 1- 1H), 1,07 (s, 3H), 0,66-0,44 (m, 4H).
JTUMETHIILUKJIOTEKCaH-
1-kapOokcamun
(18,2R)-2-((S)-5-Xnop-
'H IMP (400 MTI', DMSO-ds) & 7,51 (d,
8-((5-(mu¢propmermn)-
1H), 7,29 (t, 1H), 6,91 (bm, 1H), 6,55 (bm,
\ I-metun-1H-1,2,3-
N=N 1H), 5,51 (dd, 1H), 5,40 (m, 1H), 5,22 (m, | Cnocob
SN oﬁ& TpUa3zon-4-
\ 1H), 4,14 (s, 3H), 3,98-3,86 (m, 2H), 3,52 | 14:
WJI)METOKCH)-7-¢Top-1-
107 % 98 (m, 1H), 3,10 (d, 1H), 3,04 (m, 1H), 2,91- | 4,32 muH.,
F. ((6-okco-5-
2,77 (m, 2H), 2,77-2,68 (m, 2H), 2,46-2,34 | 637,1
azacnupo[2.4renran-5-
i (m, 1H), 2,21 (d, 1H), 2,07 (d, 1H), 1,63 (m, | [M+H]"

wi)metun)-1,2,3,4-
TETParugpONU30XUHOIU

H-2-kapOoHmn)-1-

1H), 1,57-1,12 (m, 6H), 1,09 (s, 3H), 0,64-
0,44 (m, 4H).
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METUJILIMKJIOreKcaH-1 -

KapOokcaMun

(18,2R)-2-((S)-5-Xnop-
8-((5-(nudpropmerun)-
I-metun-1H-1,2,3-

'H SIMP (400 MI'u, DMSO-ds) 6 7,55 (d,
1H), 7,29 (bm, 1H), 7,23 (m, 1H), 5,49-5,39

Tpuason-4-
(m, 2H), 5,22 (m, 1H), 4,31 (dd, 1H), 4,13 | Criocob
WJI)METOKCH)-7-¢Top-1-
« (s, 3H), 3,96 (d, 1H), 3,88 (m, 1H), 3,78 (d, | 14:
3-
108 98 1H), 3,72 (m, 1H), 3,64 (m, 1H), 3,53 (m, | 4,24 mMuH.,
OKCOMOP( OJIMHO )METHIT
11234 1H), 3,19 (m, 1H), 3,01 (m, 1H), 2,84 (m, | 641,1
Y 1H), 2,80-2,70 (m, 3H), 2,45 (d, 3H), 2,36 | [M+H]"
Cl TETPAruaApOU30XUHOIU
(m, 1H), 1,63 (m, 1H), 1,58-1,28 (m, 5H),
H-2-kapOonmn)-N, 1-
1,17 (m, 1H), 1,07 (s, 3H).
TUMETHIILUKJIOTEKCaH-
1-kapOokcamun
(18,2R)-2-((S)-5-Xmop- 'H AMP (400 MTI'u, DMSO-ds) 6 7,54 (d,
\ 8-((5-(mudropmerun)- 1H), 7,30 (bm, 1H), 7,26 (t, 1H), 5,45-5,36
N-N Cmocob
N 1-metun-1H-1,2,3- (m, 2H), 5,22 (m, 1H), 4,13 (s, 3H), 3,93- ”
Tpuason-4- 3,77 (m, 2H), 3,50 (m, 1H), 3,17 (m, 1H), '
109 0 98 4,21 muH.,
F WII)METOKCH)-7-¢pTop-1- 3,01 (m, 1H), 2,97-2,84 (m, 2H), 2,76 (m, 6251
((2-oxconupponuanH- 2H), 2,44 (d, 3H), 2,35 (m, 1H), 2,15 (m, M ’H]+
+
Cl 1-um)mernn)-1,2,3,4- 1H), 2,04-1,79 (m, 2H), 1,78-1,58 (m, 2H),

TeTParuApON30XHHOIIH

1,58-1,20 (m, SH), 1,08 (m, 4H).
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H-2-kapOonun)-N, 1-
JTUMETHJILHKIJIOTeKCaH-

1-xapOokcamun

(18,2R)-2-((:S)-5-Xnop-
7-dTop-8-((1-meTun-
1H-1,2,3-Tpnazon-4-

W1)MeTOoKCH)- 1-((6-

'H SIMP (400 MI'w, DMSO-ds) & 8,17 (s,
1H), 7,52 (d, 1H), 7,30 (bm, 1H), 5,63 (dd,
1H), 5,32-5,20 (m, 2H), 4,04 (s, 3H), 3,98-

Crnocob 3:
OKCO-5- 3,86 (m, 2H), 3,52 (m, 1H), 3,27 (d, 1H),
3,97 MuH.,
110 azactupo[2.4 |renran-5- 98 3,02 (m, 1H), 2,96 (dd, 1H), 2,83-2,68 (m, 011
wi)metmn)-1,2,3,4- 3H), 2,43 (d, 3H), 2,38 (m, 1H), 2,22 (d,
[M+H]"
TETPAruAPOU30XUHOJIN 1H), 2,09 (d, 1H), 1,63 (m, 1H), 1,57-1,44
Cl
H-2-kapOonmn)-N, 1- (m, 3H), 1,43-1,30 (m, 2H), 1,29-1,14 (m,
JTUMETHUIIIIUKJIOTEKCaH- 1H), 1,05 (s, 3H), 0,65-0,46 (m, 4H).
1-kapOokcamun
(18,2R)-2-((S)-5-Xnop-
'H IMP (400 MTI';, DMSO-ds) & 7,50 (d,
7-¢prop-1-((6-oxco-5-
1H), 6,88 (bm, 1H), 6,50 (bm, 1H), 5,62 (dd, | Coco®
azacnupo[2.4 |renran-5-
1H), 5,25 (dd, 1H), 5,10 (dd, 1H), 4,28 (m, | 14:
wn)metrnn)-8-((4,5,6,7-
111 98 2H), 3,99-3,87 (m, 2H), 3,50 (m, 1H), 3,14 | 4,13 muH.,
TeTparuapo-
(d, 1H), 3,04 (m, 1H), 2,97-2,64 (m, 6H), | 627,1
[1,2,3]Tpuazono[1,5-
2,42 (m, 1H), 2,20 (d, 1H), 2,08 (d, 1H), [M+H]"

Cl

a|nupuanH-3-

wi)MeTokcu)-1,2,3,4-

2y

1,99 (m, 2H), 1,80 (m, 2H), 1,62 (m, 1H),
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TETParuIpOU30XUHOIN
H-2-kapOoHnmn)-1-
METHILIUKJIOreKCaH-1 -

KapOokcaMun

1,56-1,42 (m, 3H), 1,42-1,15 (m, 3H), 1,08
(s, 3H), 0,65-0,43 (m, 4H).

(18,2R)-2-((S)-5-Xnop-
8-((1,5-mumeTnn-1H-
1,2,3-tpuazon-4-

WJI)METOKCH)-7-¢pTop-1-

I'H SIMP (400 MT'w, CDCl3) § 7,11 (d, 1H),
5,73 (dd, 1H), 5,24 (d, 1H), 5,14 (dd, 1H),

4,04 (dd, 1H), 3,97-3,84 (m, 4H), 3,76 (m, | Crocob 3:
((6-okco-5-
1H), 3,28 (d, 1H), 3,10 (dd, 1H), 3,01 (d, | 3,87 muH.,
112 azacinpo[2.4]renraH-5- 98
1H), 2,96-2,72 (m, 3H), 2,57 (m, 1H), 2,34 | 601,0
wi)metmn)-1,2,3,4-
(d, 1H), 2,22-2,12 (m, 4H), 1,82-1,36 (m, | [M+H]"
TETPAruIPOU30XUHOIIH
6H), 1,27 (m, 1H), 1,18 (s, 3H), 0,68-0,43
H-2-kapOoHnmn)-1-
(m, 4H).
METHJILIMKJIOTeKCaH-1 -
KapObokcaMun
1S,2R)-2-((S)-5-Xmop-
( »2(6) P 'H AMP (300 MI', CDCl3) & 8,29 (bm,
8-((5-umknonponmi-1-
1H), 7,24 (d, 1H), 6,96 (d, 1H), 5,96 (m,
metun-1H-1,2 3- Cnocob 9:
1H), 5,13 (s, 2H), 4,10-3,96 (m, 4H), 3,95-
113 TpHa3oi-4- 98 2,27 MuH.,
3,75 (m, 2H), 3,24 (m, 1H), 3,18-3,03 (m,
un)merokcu)- 1-(((R)-4- 612,47
2H), 2,95 (m, 1H), 2,87-2,72 (m, 2H), 2,69
METHJI-2- [M+H]+

Cl

OKCONUPPOIUANH-1-

(d, 3H), 2,51 (m, 1H), 2,46-2,24 (m, 2H),
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wn)merun)-1,2,3,4- 1,93-1,24 (m, 8H), 1,19-0,97 (m, 9H), 0,90-
TETParupON30XUHONU 0,68 (m, 2H).
H-2-kapOonun)-N, 1-
JUMETUIILUKIIOTEKCaH-

1-kapOokcamuz

(18,2R)-2-((:S)-5-Xnop-
8-((5-(audropmerrn)-

1-metun-1H-1,2,3- 'H AMP (300 MI', MeOD) § 7,32 (d, 1H),
\N—N TpHa30J-4- 7,32 (t, 1H), 7,08 (d, 1H), 5,89 (m, 1H), 5,28
R N Oﬂé w1)MeTOoKCH)-1-((6- (s, 2H), 4,21 (s, 3H), 4,14-3,98 (m, 2H), Crnocob 9:
14 F o N o© ILH OKCO-5- o3 3,74 (m, 1H), 3,50 (m, 1H), 3,44 (d, 1H), | 2,21 muH.,
N azacnupo|2.4|renTaH-5- 3,16 (dd, 1H), 2,99-2,84 (m, 3H), 2,58 (s, | 620,6
wn)merun)-1,2,3,4- 3H), 2,44-2,17 (m, 4H), 2,07-1,20 (m, 7H), | [M+H]+
Cl TeTParupoOU30XHHOIU 0,75-0,46 (m, 4H).

H-2-kapOoHm)-N-
METHILUKIIOreKCaH-1 -

kapObokcaMun
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Buojornyeckue aHAJIN3bI

DavopecuedtHelii nojspusanuodueiii (FP) amanns szaumoneiicteus Kelch-mogoGHoro Genka

KEAP1

[00246] Murubuposanue Bzanmoneiicteust nomeHa NRF2 Kelch u onpenensiiu ¢ npumenenuem
¢nyopecuenTHoro nosspusanuonHoro (FP) ananuza B uepHoM 384-1yHOUHOM MUKPOILJIAHIIETE.
Coenunenus Tectuposaiu Ha Biomek FX robot, HaunHast ¢ ncxonHo# koHueHTpauuu 10 MkM ¢
cepuitHbIMH pazOaBiieHusiMH 1:3 ¢ monyueHueM 12-ToueqHO KPUBOH 3aBHCUMOCTH J03a-OTBET.
Kaxnas nynka conepxkana 2 HM FITC-meuenoro nentuna NRF2 (FITC-LDEETGEFL-NH2) u
25 aM yenoseueckoro ¢pepmenta KEAP1 (N-koHueBoii, ocratku 321—-609) B koHEYHOM 00BbEME
20 mkn Oydepa mns anamuza (50 MM tpuc-HCI, pH 8,0, 100 MM NaCl, 5 MM MgClaz, 0,005%
Tween-20, 0,005% BSA, 0,5% DMSO) B npucyTCTBHH pa3IMYHbIX KOHLIEHTPALHHA TECTHPY EMOTO
coenunenusi. Hewmeuensii mnentun (LDEETGEFL-NH2) B konumentpaumn 50 MM
(orpunarenpHbiii KOHTPONB) U 0,5% DMSO (MONOKUTENbHBIH KOHTPOJIb) HCIOIB30BANIU IS
OTIpENIENIEHUs] TUaTa30Ha N3MEPEHMUSI.

[00247] Tlocne wHKyOanmuu TNpuU KOMHATHOW TeMIEpaType B TeYeHHE | 9 TOJSIPU3ALIUIO
¢dnyopecuenn (Bo30ysknenue npu 470 HM/ucnyckanue mpu 530 HM) U3MEPSUIH C TIOMOLIBIO
miaHmer-punepa Envision. 3nauenns I[Cso ompenmensnum myTeM TNOATOHKH JAHHBIX B
YeThIpexnapaMeTpUUeCcKOl JIOrHCTUIECKON MOJENH MOATOHKY ¢ ucnoiap3oBanneM XLfit umu XE
Runner B pamkax ActivityBase. Ilpenen oOHapykeHHMs B aHa/M3e 3adaBajid TaKOW, 4TOOBI
coeuHeHMs ¢ KoHUeHTpauuen Hiwke 10 HM He onpeaensanuck. 3Hauenus 1Cso ana coenqunenuit

U3 MIPUMEPOB MOKa3aHbl B TabiHLe 2.

Tabnuuna 2

Coeaunenue Coenunenue Coenunenue

u3 npumepa | ICso (HM) | u3 mpumepa | 1Cso (1M) | w3 mpumepa | 1Cso (HM)
Ne No Ne
1 901 39 3009 77 7,2
2 339 40 523 78 110
3 125 41 788 79 14
4 161 42 53 80 371
5 147 43 186 81 723
6 196 44 1169 82 4071
7 196 45 310 83 12
8 1276 46 83 84 161
9 119 47 5332 85 7,8
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10 38 48 728 86 14
11 37 49 1804 87 39
12 56 50 72 88 67
13 169 51 1702 89 19
14 183 52 38 90 7.9
15 93 53 47 91 9,8
16 366 54 31 92 12
17 28 55 54 93 851
18 119 56 13 94 13
19 196 57 112 95 23
20 29 58 11 96 37
21 2253 59 533 97 8,9
22 32 60 72 98 6,0
23 606 61 34 99 74
24 294 62 82 100 6,4
25 292 63 340 101 6,1
26 61 64 41 102 12
27 565 65 18 103 7.1
28 43 66 151 104 11
29 166 67 29 105 17
30 215 68 13 106 6,7
31 539 69 14 107 6,2
32 2099 70 29 108 73
33 1506 71 17 109 75
34 36 72 27 110 7.1
35 185 73 9,4 111 72
36 126 74 16 112 7,0
37 44 75 73 113 10,9
38 8204* 76 11 114 9,1

* = eIMHCTBEHHBIN TECTOBBIN cirydai >10 MKM.

Anamms mRNA NQOI1 B kiierkax Beas2B

[00248] AxruBamnuro sxcnpeccun NRF2-onocpenosannoro rena NAD(P)H:xuHoH-akenTopHOH

okcupopenykrassl 1 (NQOI) usmepsiiu ¢ MCIIONB30BAaHMEM CIEAYIOIEH METOAMKH aHaJH3a:
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kiaetku BEAS-2B (ATCC CRL-9609) BeiceBanu B 960-1yHOYHBIE IJIAHLIETHI C MPO3PAYHBIMU
ayHKam# B kojmyectse 20000 kyeTok/IyHKa B 75 MKJ Cpenbl il KyJbTUBUPOBAHUS KIETOK U
uHKyOupoBanu B TedeHue Houm (37°C, 5% CO2). B nenp 2 B kierku H00aBisian 25 MKI
COEIMHEHMs WIM KOHTPOJIEH U OCTaBJIAIN Ha 24 4. B neHb 3 cpeny acupupOBaJId U3 IJIAHLIETa
W JUIS TIPOBEJIEHHsI aHAJIN3a SKCIPECCHH HEMOCPEICTBEHHO B KYJBTUBHPOBAHHBIX KJIETKaX Oe3
soeienenust PHK ncnonb3zosanu vHabop Cells-to-CT™ 1-Step TagMan® Kit (Ambion A25603) B
COOTBETCTBUH C HHCTPYKLUSMHU MPOU3BOIUTEIIS.

[00249] Bxpatue, knetkm mnpombiBanu  gensaeiMm  PBS w225 Mkn  pactBopa
JIHKa3p/mu3upyromero pacTBOpa KOMHATHOH TemrepaTypbl OOOABNSJIM B KJIETKH W
WUHKYOMpPOBAJIM NPU KOMHATHOW TeMIlepaType B TeueHHe 5 MUHYT. JJI1 OCTAaHOBKH pEakIuH
2,25 MKJI cTOm-pacTBOpa AO0ABIsUIM K KieTodyHomy Jm3aty. OOpasiuel pasz0aBisuin B
COOTHOIIEHUH |:5 ¢ UCMOIB30BaHUEM BOABL, HE COIepKaLlel HykJeas, U 2,5 MKJI NEPEHOCHUIIN B
maHwer aasa [IHP. TP B pexume peaspbHOro BPEMEHU OCYUIECTBISIM C HCIHOJIb30BAHUEM
tepmonmkiiepa C-1000 (Bio-Rad) ¢ ncnonp3oBaHueM denoBedeckoro Oera-akTHHA B KauyeCTBE
BHYTpPEHHEro KoHTposst. Ammmudunupoamn c¢DNA ¢ ucnonme3oBaHueM — mpaiimepa,
cneruduaeckoro B otHomeHnu NQO 1, ¢ ucnonp3opannem Mactep-mukca 1-step RT-PCR master
mix (Habop Ambion Cells-to-CT™ 1-Step TagMan® Kit A25603). Habops! npaiiMepoB/30HA0B,
ucrosnb3oBaHHble U amuinukanun cDNA, nonyyanu B anammzax TagMan Gene Expression
Assays (Applied Biosystems). Cpasaurenpnyto CT-meromuky (AACT) OTHOCHUTENBHOTO
KOJIMYECTBEHHOI'O pacyeTa MCIOJb30BAIM AJIA pacdeTa OTHOCUTENbHOro ypoBHs mRNA rena-
mumenn NQO1 cormacHo omucanHomy B mocobuu Applied Biosystems Chemistry Guide.
JlaHHbIe, BbIpQXKEHHbIE B BHUJE MOBBIIIEHUs KoauuecTBa mMRNA reHa-MuIeHH 1O CPaBHEHHIO C
koHTponeM-HocuteseMm (0,1% DMSO) u 3HaveHusimu ECso, ompenensuii myTeM MOATOHKH
JaHHBIX B YEThIPEXIMapaMeTPUUECKON JIOTMCTUYECKON MOAENU MOATOHKU C HCIOIb30BaHHEM
XLfit umn XE Runner B pamkax ActivityBase. 3nauenuss ECso ansi coenuHeHui U3 nmpuMepoB

MoKa3aHbl B Ta0IULE 3.

Tabauua 3
Coeaunenue Coeaunenue Coeaunenue
U3 IpuMepa :ii:; U3 IpuMepa ECso (1M) W3 IpuMepa ECso (1M)
Ne Ne Ne
1 2027 39 ND 77 77
2 ND 40 ND 78 >10,000
3 ND 41 ND 79 336
4 ND 42 580 80 2252
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5 ND 43 ND 81 >10,000
6 2358 44 ND 82 1736
7 ND 45 ND 83 473
8 ND 46 ND 84 1531
9 ND 47 ND 85 330
10 ND 48 ND 86 2417
11 ND 49 ND 87 4126
12 ND 50 ND 88 7563%*
13 ND 51 ND 89 8717
14 ND 52 285%* 90 94
15 ND 53 189 91 607
16 ND 54 135 92 565
17 3073 55 330 93 >10,000
18 ND S6 124 94 148
19 ND 57 3996 95 565
20 >500 58 206 96 3190
21 ND 59 ND 97 114
22 ND 60 650 98 41
23 ND 61 1083 99 109
24 ND 62 1462 100 26
25 ND 63 >10,000 101 18
26 ND 64 5748 102 59
27 ND 65 1865 103 57
28 ND 66 5658 104 784
29 ND 67 1364 105 790
30 ND 68 145 106 25
31 ND 69 239 107 37
32 ND 70 295 108 654
33 ND 71 116 109 140
34 193 72 605 110 66
35 ND 73 288 111 30
36 ND 74 334 112 99
37 ND 75 2171 113 299
38 ND 76 166 114 230
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* = OIWH WJIN HECKOJIbKO TeCTOBBIX ciydaes >0,5 MKM, ** = OoauH WM HECKOJBKO TECTOBBIX
ciayudaes 10 MxM.

ND = ne onpeneneHo

Criocob PK/PD-ananuza

[00250] Camuam kpbic Wistar Han (Charles River labs) nepopanbHO v BHyTPUBEHHO BBOAMIH
TECTUPYEMOE COENMHEHHE B J103€ C OMNPEAEeJIeHHOW KOHLEHTpauuel. BHyTpuUBEHHYHO A03y
BBOJIMJIM TIOCPEICTBOM MEIJICHHOTO OOJIOCHOTO BBENEHUS] B XBOCTOBYIO BeHy. IlepopaiibHbIi
COCTaB BBOAWIN B JKEJIYJOK MOCPEICTBOM T'aCTPaJbHOIO 30HAA. PernctpupoBanu (akTudeckoe
BpeMsl BBEICHUSI.

[00251] 13 xBOCTOBOH BEHBI B OMNpENEeJCHHbIE MOMEHThI BpeMeHH otOmpanmu 2 X 0,25 mn
oOpa3ioB kpoBu B npodbupku, conepsxkammx KoEDTA. 3atem coOpanHbie 00pasibl KpOBH JTHOO
HeHTPU(Y TUPOBAITU TSI TIOJYUEHUs IJ1a3Mbl KPOBH, 00 nepesvBanu B 1,5 M npobupku PCR
RNAlater, conepskamue 650 mxim RNAlater.

[00252] HenmocpencTeeHHO mocie oTOopa oOpasipl KPOBH MOMEINATN Ha HATypajibHbINA Jieda. B
Kpardaiimue cpoku nertpudyruposann 0,25 ma obpasuos kposu B KoEDTA (+4°C, 1500 g,
10 MMH) ¥ TOJYYEHHYIO TUIA3My KPOBH XPAHWIN B COOTBETCTBYIOLINM 00Pa30M MapKUPOBAHHBIX
NOJIMIIPOITMJIEHOBBIX TNPOOMpKax B MOpPO3UJIBHON Kkamepe mpu Temneparype -80°C  nmns
onpeneneHus: (apMaKOKHHETUYECKUX MapaMeTpoB B mia3Me kpoBu. JlomonHutenbHbie 0,25 M
obpasuoB kposu B 1,5 mu mpobupkax PCR RNAlater, conepskamux 650 mxn RNAlater, xpanunu
B xonoauibHuke npu 4°C no onpexnesneHus GapMakOJUHAMUUECKUX TaPAMETPOB B KPOBH.
[00253] TTocne mocnenHero otoopa 00pas3oOB KaXa0€e JKHBOTHOE YMEPIUBIISUIH MEPEIO3UPOBKOI
aHEeCTeTHKA TOCPEICTBOM MaKCUMAJIbHO ObICTPOH W/T MHBEKIMH MeHTo0apOuToHa Na u cMepTh
yAOCTOBEPSIIN Iy TEM CMELIEHHs IEeHHBIX TO3BOHKOB.

[00254] V kaxaoro >KMBOTHOTO W3BJCKAIU JIETKHME M pa3fensid Ha 4 paBHbIE 4YacTH
HETIOCPEACTBEHHO IMOCHIe U3BJeueHust. [1epBble 1Be UacTH JIETKOro (MeUeHbIe KakK JIeBasi U IpaBasi)
nomemanu B 5 My mpodupky RNAlater tissue protect, comepskamyro 5 Mj CTaOWIH3UPYIOIIETO
pearenta RNAlater, u xpanumu npu 4°C ¢ uenpto crabunmusaumu PHK (PD-ananmus). [ise
OCTaBIIHECS YacTH (MEeUeHbIE KaK JIeBast U MpaBasi) B3BELINBAIN U OBICTPO 3aMOPAKUBAIHU Iy TEM
MOTPYKEHUSI B JKUAKUH a30T B MOJUIPONMUICHOBBIX Tpodbupkax (PK-anamus).

[00255] Taxke y KaXgoro >KUBOTHOTO OTOMpany nedeHb. OTOMpany MeCTh WILTIOCTPATUBHBIX
yactel (pa3MepoM, aHAJIOTHYHBIM pa3Mepy YacTel JIETKUX) U3 Pa3HBIX YYACTKOB (TOJIIUHON He
6onee 0,5 cm). Uerbipe vacTu (TommuHON He Oonee 0,5 cM) moMernany B 1B€ pa3Hble (IBE YaCTH
Ha ripobupky) 5 mu mpodbupku RNAlater tissue protect, cogepaxatnue 5 M CTaOUIH3HPYIOINETrO

pearenra RNAlater (cpe3bl TkaHel monHOCTBIO norpy»kanu B pactBop RNA later) u xpanunu npu



195

4°C (PD-ananmu3). [le ocTaBIIMECS YacTU B3BEUIMBAJIM M OBICTPO 3aMOPAKUBAIN MyTEM
HOTPY>KEHUsI B XKUAKUN a30T B OTAENBHBIX MOJHUIIPOITMIEHOBBIX MpoOHpKax (MakcumyMm 0,5 r Ha
npodupky, PK-ananus).

[00256] B HEekOTOpBIX HCCIEAOBAHUSX CEpILIe, CeJIE3eHKY M T'OJIOBHON MO3T TakKe OTOHpaH Y
KaXA0r0 >KMBOTHOro. Takue TkaHM pa3pes3ajyu Ha 4eThlpe YacTU PAaBHOTO pa3Mepa, a 1Be 4acTH
noMemiany B oThenbHyro S5 M npobupky RNA later tissue protect, comep:kamyro 5 mi
crabunusupytromero pearenta RNAlater, u xpanwnu npu 4°C. OcTanbHble ABE YaCTH B3BELINBAJIH
Y TIOMEIIAJIN MO OTJAEIBHOCTH B MOJHUIPONUICHOBBIE TPOOUPKH B OBICTPO 3aMOPAKUBAIU My TEM
MOTPY>KEHUsI B )KUAKUH a30T.

[00257] TIpobupku ¢ uccreayeMbiM 0OpasLioM, comepskaliue CTaOMITU3UPYIOIUN peareHT s
PHK, xpanmmu npu npum. +4°C ¢ Tem, 94To0bI 00€CeunTh MPOHUKHOBEHHE CTAOMITM3HPYOIIEro
pearenra a1 PHK B Tonmy TkanHu. BeICTpO 3aMOpOKEHHBIE CPE3bl XPaHWIN B MOPO3HJIBHON
kamepe npu temneparype —80°C.

[00258] O6pasusr qiist PK-uccnenoBanusi KOJUYECTBEHHO OLEHUBAIU C MPUMEHEHHEM CIIocoda
Ha ocHOBe ocaxeHus1 oenka u LC-MS/MS-ananm3a. [lepen ananm3oM pa3MopokeHHbIE 00pa3ibl
TKaHU B3BEIIMBAJH U TOMOT€HHU3UPOBAIU C TOCJIEAYIOUNM J00aBIEHHEM BOIBI CO CTEIEHBIO
ounctku s HPLC, ucnons3yss Omni-Prep Bead Ruptor (Omni Inc., Kenneco, Jl>xopmxkus,
CHIA) npu 4°C. O6pa3ipl rOMOreHaToB IIa3Mbl KPOBU U TKAHH IOABEPTAIH SKCTPArupOBAHHIO
C HCIIOJIb30BAaHUEM OCaX/E€HUs OEJKOB aleTOHUTPWIOM, monakucieHHbM 0,1% MypaBbHHOMN
KUCJIOTOH, copepxkaiiei  BHyTpeHHHi(-ue) cranmapt(-pi). OOpas3mbl CMEMIUBAIA |
uentpudyruposamu mpu 4000 06/muH. ipu 4°C B TeueHue 30 MUHYT IJIs1 yAAJIEHHUS] OCAYKASHHBIX
OeJIKOB U CyMepHATaHT COOTBETCTBEHHO pa30aBiisiv BOAOW O cTeneHbto ounctku st HPLC B
96-nyHO4YHOM maHuiere. MmocTpaTuBHbIE aJUKBOTHI TOMOTE€HATOB IJIa3Mbl KPOBH U TKaHEH
AHAJM3UPOBAIIM B OTHOLIEHUM TECTHPyeMOro coeauHeHus nocpeacrsom LC-MS/MS ¢
ucnionibzoBanneM Waters Xevo TQ-S (Waters Xevo, Onactpu, BenukoOpuranusi) mnpoTHs
KaTMOPOBOYHBIX KPHBBIX, IOCTPOCHHBIX [0 CTaHAAPTy, COBMECTUMOMY C MaTpuLel, u
CTaHJapTOB KOHTpoJsl KadecTBa. CTaHAApThI MOJyYalu IMyTeM BHECEHMs aJIUKBOT C U3BECTHOM
KOHLIEHTpaleil TOMOreHaTOB KOHTPOJbHOW IJIa3Mbl KPOBM U TKaHEW C TECTUPYEMBIM
COEMHEHUEM U SKCTParupOBaHMS COTJIACHO ONMCAHHOMY JJISI SKCIIEPUMEHTABHBIX 00pa31oB.
[00259] Dxcrparuposanue PHK u I[P B pexxume peanbHOr0o BpeMEHH JJIsl aHAIN3a SKCIPECCUU
reda NQO1 npu PD-uccnenoBanusx in-vivo IPOBOAMIN COTIIACHO ONMMCAHHOMY HUKE.

[00260] O6myro PHK Bbinessuu ¢ ucnonb3oBanueM Habopa st Beinenerns PHK RNeasy plus
mini (Qiagen) mnmm Habopa Mouse RiboPure™-Blood RNA Isolation Kit (ThermoFisher
Scientific) B COOTBETCTBMM C MHCTPYKLUSMH NPOU3BOAMTENS U KOJUYECTBEHHO OLIEHUBAIH C

ucnonp3oBanuemM mnpudopa Agilent RNA 6000 Nano. I[P B pexumMe peanbHOrO BpeMEHH
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NPOBOAMIIN C UCTIOJIBb30BaHueEM Tepmorukiepa C-1000 (Bio-Rad) ¢ ncronp3zoBanneM KpbICHHOTO
OeTa-akTHHA B Ka4eCTBE BHYTPEHHEro KOHTpousd. AmMrumpuuuposanu cDNA ¢ ncnonp3oBaHuemM
npaiiMepa, cnermduueckoro miust NQO1/Nqol, ¢ ucrnonb3oBaHHEM YHHBEPCAIBHOIO MacTep-
mukca (Applied Biosystems). Habops! npaiiMepoB/30HA0B, HCMONB3yeMble I aMIUTH(UKALIH
cDNA, nonyuanun B ananm3ax TaqMan Gene Expression Assays (Applied Biosystems).
CpaBuurenbhuyto  CT-meromuky (AACT) OTHOCHTENBHOrO  KOJMYECTBEHHOTO — pacuera
UCTIONIb30BAJIM JJIsl pacdera OoTHOCUTeabHOro ypoBHsS MRNA rena-mumenun NQOT cormacHo
omucanHoMmy B mocobuu Applied Biosystems Chemistry Guide. JlaHHbIe BbIpakaiu B BHUJE
noBbiieHust KonndectBa MRNA reHa-MHIIEHH IO CPaBHEHHIO C KOHTPOJIEM-HOCHTENEM,

00pabOTaHHBIM B COOTBETCTBHH C KaXKIbIM THIIOM TKaHU.



1.

®OPMYVYJIA H30BPETEHUA

Coenunenune Gpopmyisl IC unn popmyst IF wnu ero papmareBrudecku nmpuemiemast CoJb:

R5

(IC) (IF)

rae:

R' Boibpan u3 Cisankunen-RY') rereponuxnuna u 8-10-ueHHOro OHIMKIMYECKOTO
reTepoapuiia, rie yKa3aHHbIH TeTePOLHKINIT HeOoOs3aTeIbHO 3aMeIeH OTHUM HJIH
HECKOJIbKIMH 3aMECTUTEJISIMH, He3aBUCUMO BbiOpaHHbIMU U3 Cigankmia, -C(O)-
R!% SO,-RY, Ci3ankunen-ORM™ u rerepoapuna, koTopslii He0OA3aTeNLHO 3aMeLIEH
OHUM WJIM HECKOJbKUMU 3aMECTUTEJSIMHU, HE3aBUCHMO BbIOpaHHbIMH H3 Ci.
sankwuna, Csyuuknoankuna, rajgoreda, OH, Ci.3alKOKCH M IIUAHO; U TAe YKa3aHHBINA
8-10-useHHbII OMIMKJINUECKHH reTepoapri HeoOsA3aTebHO 3aMELIeH OJHUM HIIH
HECKOJIbKUMH 3aMECTUTENISIMH, He3aBUCUMO BbiOpaHHbIMH U3 Ciaankumnma, Cs.
sumkJtoanikuia, rajoreda, OH u Ci3ankokcu;

R? BrIOpan u3 Bomopona, Gropa, xnopa u C1-3aIKuna;

R® BBIOpan wu3 Bomopoma, ¢ropa, xjopa, Opoma, Cisankokcu, Cisankuma, Ci.
3TAJIOTCHAJIKUJIA U [HAHO;

R* npencrasnser coboii Bogopon unu Cl-4aIKu,

R’ npencrasnser coboit -C(0)-Cisanku, -C(0)-Cs.7uuknoankun, -C(O)-reTepoapun 1im -
C(O)-apuu, rae yka3aHHBIC TeTePOAPIIT U apuil HeOOS3aTeIbHO 3aMEIIeHbl OHUM
WA HECKOJbKHUMU 3aMECTUTENsIMH, BbiOpaHHbIMM u3 Ci4ajKuna, rajoreHa,
runpokcu, Ci3ankokcu, CORY u uano; unu

R* u R’ B3TBIE BMECTE C ATOMOM a30Ta, K KOTOPOMY OHM TIPHCOEAUHEHBI, 00pasyloT 4-, 5-
WIH O-4JIeHHOE TeTEePOLMKIIMIBHOE KOJbLO, IIe YKa3aHHOE eTepOLUKIHIbHOE

KOJIBIIO:
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COAEP>KUT OAMH WM HECKOJIBbKO pparmMeHToB -C(O)-, MPUCOENNHEHHBIX K aTOMY
a3oTa;

HeoO0s13aTeIbHO COAEPIKUT OAMH MU HECKOJIBKO JOTIOJIHUTEIbHBIX I€TEPOATOMOB,
BBIOPAHHBIX U3 KHCJIOPOA, a30Ta U CEephI,

Heo0s13aTeIbHO KOHASHCHPOBAHO C APHIIbHBIM HITH TE€TePOAPHUIIbHBIM KOJIBIIOM,
Heo0s13aTeIbHO MPUCOSTMHEHO TIOCPEACTBOM CIUPOCBS3H K C3.7LUKIOATKHIIbHOM
rpyrnre win 3-6-4JIeHHOMY FeTePOLUKINIBHOMY KOJIbIY U

Heo0s13aTeIbHO 3aMEIIEHO OTHUM HJIM HECKOJbKUMU 3aMECTUTEIISIMHU, HE3aBUCUMO
BoiOpanHbiMu 3 Cigankuna, rangorena, OH, Cisankokcu, Ci3rajoreHanikuia,
nuano, NRR7 C(O)R'®, S(O)RY u SO,R?;

R® BriGpan u3 Bogopona, Cisankuna u C371UKI0ANKHIIA,;

R® npencrasnser coboit C(=0)NRBR® unn -C(=0)R?;

R* npencrapser coboii Bogopon wiu C-¢alKi,

R® npencrasnser coboii Bomopon, Ci-samkun umi Cs.7uuknoanku, rae Ci.calKuIbHas Wid
C3.7UUKIIOATTKWJTBbHAS TPYIIITBI HEOOS3aTeTbHO 3aMEIIeHbl OJJHUM WJIH HECKOJIbKUMU
3aMeCTUTEIISIMH, He3aBUCHUMO BblOpaHHbIME 13 Cisankmna, Cs.7LIUKIOATKUNIA,
ranorena, OH, Ci.3ankokcu, Cy.sranorenankuna, nuaso, NR'°RY, C(O)R™® S(O)RY
1 SO2R?’; unn

R3 11 R®, B3sThie BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHM TIPHCOEIHHEHBI, 00pa3yioT 3-,
4-, 5-, 6- wiu 7-4J€HHOE TEeTePOLUKIUIBHOE KOJBLO, TA€ TeTEPOLMKIMIBHOE
KOJIBLIO:

Heo0s13aTeIbHO COAEPIKUT OJJUH HITH HECKOJIBKO JOMOJHUTEIBHBIX T€TEPOaTOMOB,
BBIOPAHHBIX U3 KHCJIOPOJA, a30Ta U CEPBI, U

Heo0s13aTeIbHO 3aMEIEHO OTHUM WJIM HECKOJIbKUMU 3aMECTUTEIISIMHU, HE3aBUCUMO
BoIOpanHbIMU U3 Cigankmna, Csouuknoankuia, ranoreda, OH, Cisankokcu, Ci-
srajorenasnkuia, muano, NR1°RY C(O)R', S(O)RY u SO.R%;

R®¢ npencrasnser co6oit Ci-sankun uin Ci3raqoreHankul;

R’ npencrasnser coboii METHI,

R sri6pan us -C(0)-R?*, -S0,-R?’, -NR*C(0)-R*’, -NR*S0,-R*, rerepounxnuna, apuna
U TeTepoapuiia, T1ie yKa3aHHbIe apUITbHAS U TeTePOAPUIIbHAS TPYIITbI HEOOSI3aTEIbHO
3aMelIeHbl OJJHUM WJTH HECKOJIbKUMHU 3aMECTUTEIISIMU, HE3aBIUCHMO BHIOPAHHBIMH U3
Cisankuna, Ci.sranorenankuna, Cs.oimknoankuna, Craankunes-R*, ranorena, OH,
C1-3aIKOKCH, T€TEepPOLMKIIMIA U [UAHO, M YKa3aHHAs TeTePOLMKJIUJIbHAS TPYIIa

HE00s13aTEIbHO 3aMClICHa OAHUM HJIM HCCKOJBbKHMHU 3aMECTHUTEIIAMU, HC3aBUCHUMO
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BeIOparHbIMU U3 Crgankmna, CisramoreHankmna, Cs.yuuknoankmia, Ci.4aaKuiieH-
R’ ranorena, OH, C1.3aIKOKCH, OKCO M LIHAHO,

R!'? Bri6pan u3 Ciuankuna, Cs7uuknoankuiaa, OR?! NR*R* apuna u rerepoapuna, rae
yKa3aHHbIE apHJI U TeTePOAPUIT HEOOI3aTENbHO 3aMELIEHbI OMHUM MJIH HECKOIbKHUMH
3aMeCTHTEJISIMH, He3aBUCUMO BbiOpaHHbIME U3 Cigankuia, ramoreHa, OH, Ci.
3QJIKOKCHU U LIUAHO,

R Bri6pan u3 Craankuna, Cs.7IUKIOANKNNIA, TeTepoapiua, rereponukamna u NR**R*, roe
YKa3aHHbBIE Te€TepOapHI U IeTePOLHKINI HeoOS3aTeNbHO 3aMeleHbl OIHHM HIIH
HECKOJNBKUMH 3aMECTUTEJISIMU, He3aBHCUMO BLIOpaHHLIMHU U3 C14alKHIa, raloreHa,
OH, C;-3aJIKOKCH U LIUAHO;

R'7 Bribpan u3 Bonopona, Cisankuna, C(O)Cisankuna u C(O)NR*R’;

R!® RY u R?® nesasucumo uidpans u3 Ciaankuna, OH, Ci3ankokcu u NR*¥R?;

R?* Bri6pan u3 Ciuankuna, NR*R* u OR*?;

R? ppibpan u3 Craankuna u NR¥PRY;

R?” suibpan u3 Craankuna, Cs.suuknoankuna, Ci-3raloreHankuia, TeTepOLUKINIa, apuna 1
reTepoapuia, rie yKa3aHHbIE APUI U TeTepoapui HeoOA3aTe bHO 3aMelleHbl OHIM
W1 HECKOJIbKMMH 3aMECTHUTENIAMH, He3aBUCUMO BhIOpaHHbIMU u3 Ciuyankuna, Ci.
sranoreHankmia, Cs.omukinoankuna, CrankuneH-R*?, ranorena, OH, Ci.;ainkokcu u
IUAHO;

R?° Bri6pan u3 Cisankuna, Cssiuknoankuna, Ci-3rajloreHankunaa, apuna U rerepoapuna,
re yKa3aHHble apuil U TeTepoapun HeoOS3aTeNbHO 3aMeIleHbl OIHMM WIIH
HECKONbKUMH 3aMECTHUTENISIMU, He3aBUCUMO BbiOpaHHbIMH u3 Ciasankuma, Ci-
sranoreHankmia, Cs.oiukinoankmna, CrgankuneH-R*, ranorena, OH, Ci.3ankokcu u
IUAHO;

R3® Br16pan u3 ruppokcn, Ci-3ankokcy, Cs.7uukaoankuna, nuano u NRYR*;

R* pribpan u3 Bonopona u Ci-4aikunia;

R*' Bribpan u3 Bomopoma, Ciuankuma, Cs.uukiaoankuna, Ci13aJKOKCH, apuma H
reTepoapuna; Uim

R* u R*, B3sTHIE BMECTE C ATOMOM a30Ta, K KOTOPOMY OHH TIPUCOEIMHEHBI, 00Pa3yIoT 4-,
5- UK 6-4NIEHHOE TeTePOAPUIILHOE UITH TeTePOLUKINILHOE KOJIBLIO, T YKa3aHHbIE
reTepoapUIIbHOE U TeTePOLHKIIILHOE KOJbIa HEeOOS3aTeNIbHO 3aMelleHbl OIHHM
U HECKONbKUMH 3aMECTUTENISIMM, HE3aBHCUMO BbIODaHHBIMH 13 C14alKuia,
ranoreda, OH, Ci.zankokcn, Cs.7IUKIIOATKANIA U [IMAHO;

R* u R* neszaBucumo eibpanb u3 ruapokc, Cr3ankokcu 1 C3-7LUKI0AIKUIA, U
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R RIS, R16, R, R%, R3L R32 R, R* R, R RY, R* R¥, RZ, R®, R*, RY u R*
HE3aBUCHUMO BbIOpaHbI U3 Bogopona, Cigankmia u C3.7IUKI0ATKIIIA,

IPHU YCIIOBUY, YTO coenuHenue He siBisiercs (1.5,2R)-2-((S)-5-xnop-8-((5-(nudpropmernm)-1-
metui-1H-1,2,3-rpuazon-4-un)merokcn)- 1 -((2-oxkconuppoauaus- 1 -uim)MeTun)-
1,2,3,4-TeTparuapon30X nHOINH-2-KapOOHMI )- | -MeTHITLMKIIOT€KCaH- 1 -
KapOOKCaMUIOM.

Coenunenue 1o 1. 1, rAe yka3aHHOE COEAMHEHHE XapaKTEePH3YeTCs CTPYKTYPHOH

¢dopmyoit ID wnu IG, moka3aHHON HIKE:

R
’ (ID) (IG)

rne R! - R® R®¥ R® u R? apnsrorcs Takumu, Kak onpenesneHo s m. 1.

Coenunenue no n. 1 unu . 2, e R! npencrasnser coboit Cr4ankunen-RH, Taxoit kax CHa-
R

Coenunenue no mobomy u3 mi. 1-3, rne RM sui6pan us -C(0)-R*, -S0O,-R**, -NR*C(0)-
R?7 -NR?S0,-R¥ u rerepoapuia, Tie yka3aHHbI reTepoapusl HeoOA3aTeNbHO 3aMelleH
OITHUM HJIM HECKOIbLKMMH 3aMECTUTENISIMH, He3aBUCUMO BhIOpaHHBIMH 13 Ciankuna, Ci.
srajjoreHankmwia, Csouuknoankmia, Ciaankmten-R*, ramorena, OH, Ci.3ajxokcy,
reTepOLMKINIA U [HAHO.

Coenunenne no mobomy us nm. 1-4, rne R npencrasnser coboif rerepoapur,
HEOOA3aTeNIbHO 3aMEIIECHHBI OJHMM MM HECKOJBKUMH 3aMECTHUTENsMH, HEe3aBHUCHMO
BoiOpaHHbIMU u3 Ciaankuna, CisranoreHankuna, Cs.uuknoankuna, CisamxuneH-R*,
ranorera, OH, Ci.3ankokcu, reTeporuKiInia U [IUaHo.

Coenunenne no mobomy us nm. 1-5, rne R npencrasnser coboii rerepoapur,
HEOOA3aTeNIbHO 3aMEIIECHHBIH OJHMM IJIH HECKOJBKUMH 3aMECTHUTENAMH, HEe3aBHUCHMO
BBIOPaHHBIMU W3 METWJIA, STWUJIA, W3omponuia, audTopmernia, TpUuTOPMETHIIA, XJIOpa,
¢ropa, muknonponuna, merokcu, CH2-R*° u CH,CH2-R*.

Coenunenue no mobomy u3 nn. 1-5, rne R'! npencrapnser coboii mupumui, MUpUMUIMHI,
MUPUAA3UHUJ, NUPA3UHUJ, OKCA30JIMJI, HM30KCA30JIWi, OKcaauasonwi, 1,2 3-Tpuasonu,

1,2,4-tpuazommn, 1,2,4-okcaana3onmi, UHAA30MWI, OEH30TPHAa30JI, OEH3M30KCAa30JIUII,
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N30KCA30JIOMMUPUAUHUIT, HUMHUAA3OMUPUAUHUIT MWW TPHA3OJOTIUPUAWHNIIL, Ka)K)lbeI nu3
KOTOPBIX HeO6$l3aTeJ'IbHO 3aMCIICH OAHUM HUJIM HCCKOJIbKUMH 3aMECTUTCIIAMU, HE3aBHCUMO
BbiOpaHHbIMU u3 Craankuna, Ciaranorenankuna, Csouuxioankuna, Cisankuned-R¥,
rasoreda, OH, Ci.3ankokcu, reTepoukinia U LIUaHo.

8. Coenunenue no nrobomy u3 mm. 1-5, roe R' npencrasnser coboii rerepoapmus, BBIOpaHHbIIH

H3:

SRPRERS;
z;o @ H“:\~ Do O
o O OO O O
@:‘}N Ci}if OS\” CE; \ N;N“\““
iy Sy Ty, D

npuieM Ka KIbIH rerepoapuil HEe0O0sI13aTeIbHO 3aMCIICH OOJHUM MKW HECCKOJIbKUMHU 3aMECTUTCIIAMH,

7

HEe3aBUCUMO BbIOpaHHBIMU u3 Ciuankmna, Cisramorenankuna, Cs.7iuknoankuna, Ci-4alKueH-
R*°, ranorena, OH, C1-3aJIKOKCH, FéTepOLUKINIA U [IUAHO.

9. Coenunenue 1o 1. 1 unu . 2, rae R BuiGpan u3 onHOM U3 ceayrOIUX MPYI:
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I1.

o

7
AL e
“\z,':'

Y g
\{O

.

re YWV MPEACTABIISET TOUKY MPUCOEIUHEHUS] TPYIIbl K aTOMy KHCJIOPOAa OCTaJbHOMN
YacTU COEAMHEHMs, W TAe Kaxaas Tpynmna HeoOsi3aTeNbHO 3aMelleHa OIHUM WM
HECKOJIbKUMH ~ 3aMECTHTEIsIMU, He3aBUCUMO BbiOpaHHbiMH 13 Craganmkmnma, Ci.
sraoreHankmna, Csouuknoankmwia, Ciaankmwies-R*°, ramorena, OH, Ci.3anxokcy,
reTepOLUKIINIIA U [IUAHO.

Coenunenue no . 1 unu n. 2, rae R! npencrapnser coboii reTepoLukimi, HeoOSI3aTeIbHO
3aMeIEeHHbIA OTHUM HJTH HECKOJIIbKIMH 3aMECTHTEIISIMHU, HE3aBUCUMO BhIOpaHHBIME U3 C1-
sankuna, -C(0)-R'2, SO,-RP, rerepoapuna u Cisankunen-ORM, rme  ykasaumbiii
rerepoapryl HeoOsI3aTeNIbHO 3aMelleH OJHUM WM HECKOJbKHUMH 3aMECTHUTEIISIMHU,
He3aBUCUMO BbhIOpaHHbIME U3 Ci.sanmkuna, Cssuuknoankuia, ranorena, OH, Cisankokcu u
I[UAHO.

Coenunenve mo 1.1 wmmu m 2, rme R' mpeacrasnser coGoii mUmepuaMHUN WU

MUPPOJIMAUHNUII, K&)K)Iblﬁ H3 KOTOPBIX HE00s3aTEILHO 3aMCIICH OJHUM WJIM HECCKOJIbKUMH
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13.

14.
15.
16.
17.

18.
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3aMeCTUTENsAMH, He3aBucumo BbiOpanHbiMH U3 -C(0)-R'2 SO-R", rerepoapuna u Ci.

,
sankuned-OR!, rme ykasaHHbI reTepoapun HeoOA3aTENbHO 3aMelleH OJHUM MU
HECKOJIbBKUMH 3aMECTUTCIIAMU, HE3aBUCUMO BbI6paHHbIMI/I nu3 C 1-4aJIKHJIA, C3-
samkJioankuia, rajoreHa, OH, Ci.zankokcu B IUaHo.

Coenunenne mo 1. 11, rome R! npencrasnser coboil mupponumuHmn, HeoOS3aTeNIbHO
3aMEIICHHbIH OJHUM WJIM HECKOJbKUMH 3aMECTUTENISIMU, HE3aBUCHMO BBIOPAHHBIMU U3 -
C(0)-R2, SO»-RY, rerepoapuna u Cisankunen-OR™, rme yxasamHbIi reTepoapun
HeoOs3aTebHO 3aMelteH Ci4ankmioMm win C3.7IuKITI0ATKUIIOM.

Coenunenue ro n. 1 unu 1. 2, rae R! BoIOpan us oHOI M3 CleAYIOIUX Py

N N

I YW\ [IPENCTABISIeT TOYKY MPUCOEAMHEHHs TPYIIbI K aTOMy KHCJIOPOAa OCTAJIbHOM
YaCTH COEAMHEHMs, M TI1Oe KakAas TCpyINna HeoOs3aTeNbHO 3aMeleHa OIHUM WIIH
HECKOJbLKMMH 3aMECTUTENISIMH, He3aBuCUMO BbiOpanHbiMu u3 -C(O)-R'2, SO-RD,
rerepoapuia u CisankuneH-OR' mpu 5ToM ykasaHHBIA TeTepoapusl HEOOS3aTENBHO
3amereH Ci4ankmioM wii C3.70UKI0aTKHIIOM.
Coenunenue no mobomy u3 mn. 1-13, roe R? npeacrasnser coboit Bonopon uiun Gprop.
Coenunenue no mobomy u3 mm. 1-14, rne R* npencrasnser co6oit Bonopoa uiu XJop.
Coenunenue no mobomy u3 r. 1-14, rae R* npencrasnsier coboii xop.
Coenunenne no moGomy u3 . 1-16, rme R* mpencrasnser cobGoit Bomopoxm, u R’
npeacrasisier coboii -C(0)-Crasankun, -C(O)-Csyuuknoankun —win -C(O)-apun, e
yKa3aHHBIA apuyl HeOOsS3aTeNbHO 3aMeIleH OIHUM WM HECKOJIbKUMH 3aMECTUTEISIMH,
BuIOpaHHbIMU U3 C.4ankua, ranorena, ruapokcn, Cisamxoken, CO2RY u nmano.
Coenunenne mo mobomy u3 min. 1-16, roe R* u R, B3siThle BMecTe ¢ aToMOM a30Ta, K
KOTOPOMY OHH MPHCOEIMHEHbBI, 00Pa3yIOT S5- WK O-4IeHHOE IeTepOLUKIMIBHOE KOJBIIO,
7€ YKa3aHHOE reTePOLUKIIIIBHOE KOIBLO!

COIEP KUT OAWMH MJIN HECKOJNbKO (pparmeHToB -C(O)-, MPUCOSANHEHHBIX K aTOMY

a30Ta,

He0Os3aTeNIbHO COAEPIKUT OIUH HMJIM HECKOJBKO JOMOJHHUTENIbHBIX Te€TepOaTOMOB,

BBIOPAHHBIX U3 KUCJIOPONA, a30Ta U CEPHI,

Heo0s3aTeNIbHO KOHIEHCHPOBAHO C apUIIBHBIM KOJIBLIOM,

HEeoOs3aTeNIbHO MPUCOEIUHEHO MOCPEACTBOM CNUPOCB3H K C3.7LUKIIOATKUIBHON

rpynrne Win 3-5-4JIeHHOMY I'eTepOLUKINIBHOMY KOJIBLY U



19.

20.

21.
22.
23.
24.

25.
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HeoOs13aTeIbHO 3aMeIeHO OMHUM UJIM HECKOJbKUMH 3aMECTUTENISIMU, HE3aBHCHUMO
BoIOpanHbIMU U3 Cigankwia, ramoreHa, OH, Cisamkokcu, Ci.sraioreHajikunia,
nuano, NR'R'7 C(O)R'®, S(O)R' u SO,R*.
Coenunenue nmo mobomy u3 ni. 1-16, rae R* u R® B3siThle BMecTe ¢ aTOMOM a30Ta, K
KOTOPOMY OHH TPUCOEIMHEHBI, 00Pa3yIOT reTepOLUKINYECKUil (PparMeHT, BHIOPAHHBIN 13

OOHOT'O U3 CJICAYIOIUX:

7l HaCBIEHHOE KOJBIO MeTEPOLUKINIECKOTro (PparMeHTa HeoOs13aTeIbHO MPUCOSTUHEHO
NOCPEACTBOM  CIHUPOCBA3M K  C37LMKIOAJKUIBHOW TIpynme, MW TA€ YKa3aHHbIN
reTepOLMKINYECKUN  (parmMeHT HeoOs3aTeNIbHO 3aMeIleH ONHWM WM  HECKOJbKUMH
3aMEeCTHTEISIMH, HE3aBUCUMO BbIOpaHHbIMH 13 Ci4ankuina, ramoreHa u OH.

Coenunenue mo mobomy u3 mi. 1-16, rae R* u R®, B3siThle BMecTe ¢ aTOMOM a30Ta, K

KOTOPOMY OHH NPUCOEANHEHBI, 00pa3yoT CIEAYIOLUINI reTepOLUKINIeCKHH (pparMeHt:
o)

N

2

rIe TeTepPOLUKIMYECKHil (parMeHT HeoOs3aTeNbHO TMPUCOEAMHEH TMOCPEACTBOM
CIMPOCBS3M K LHKJIONPOMMIBHON TIPyIe M HEOOS3aTENbHO 3aMeleH OIHUM W
HECKOJIbKUMH 3aMECTHUTEISIMU, HE3aBHCUMO BHIOPaHHBIMU U3 MeTHJIa U PTopa.
Coenunenue no mobomy u3 m. 1-20, rae R® npencrasnser coboii BOROpox.

Coenunenue 1o mooomy u3 . 1-21, rae R® npencrasnser co6oit C(=0)NR3RE.
Coenunenue o 1. 22, tie R® npencrapnser coboii Bogopox.

Coenunenne 1o 11. 22 unm 1. 23, rae R® npencrasnser co6oit Bogopon, Ciankun umu Cs.
stknoankmi, rae CisafKuibHAas Tpynmna HeoOs3aTeNbHO 3aMellleHa OJHUM  HITH
HECKOJIbKUMH 3aMECTUTEISIMHU, HE3aBUCUMO BbiOpaHHbIME U3 ranoreHa, OH, Cisankokcw,
C3.7LMKII0ANTKIIIA U LIUAHO.

Coenuuenne mo 1.22 wm 1. 23, rae R® npencrasnser coboit Craamxun wmn Cs.
stmknoankmi, rae CisafKuibHas Tpymnma HeoOs3aTeNbHO 3aMellleHa OJHUM MU
HECKOJIbKIMH 3aMECTUTEJISIMU, He3aBUCUMO BeIOpanHbME U3 ¢ropa, OH, Cisankokcu, Cs.

7OUKJIOAJIKHJIa U ITHAHO.



26.
27.

28.
29.
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Coenunenue 1o 1. 25, tae R*® npencrasaser coboii metu.

Coenunenne mo 1. 22, taeR® u R® B3aTeie BMecTe ¢ aTomMoMm a30Ta, K KOTOPOMY OHH
NPUCOEANHEHbI, O00pa3yloT 4- WM S-4IeHHOE TeTEepPOLUKIMIbHOE KOINBIO, TI7e
TeTEePOLIMKIMIBHOE KOJIBIIO HEOO0A3aTEeNbHO 3aMEIIeHO OJHUM WJIH HECKOJbKUMHU
3aMeCTHUTEJISIMH, He3aBUCUMO BbIOpaHHbiMU 13 Ci.4ankuna, ranoreHa, OH, Ci.sankokcu, Ci.
srajorenankuia, Cs.7uuknoankunia, muaso, NR'*RY C(O)R'®, S(O)RY u SO,R?.
Coenunenue ro n. 1 unu . 3-21, rne R¥ npencrasnser coboit Ci3propanku.
CoenuneHnue 1o 1. 1, KOTOpoe BHIOPaHO U3 JIOOOro U3 CIEAYIOLIETO:
(1S,2R)-2-((S)-5-xnop-8-((5-(nupropmernn)- 1 -metmn-1H-1,2,3-Tpruazon-4-mi)MeTOKCH ) -
1-((2-oxconupponunus-1-mwn)mermn)-1,2,3,4-rerparugpon30X HHONMMH-2-KapOonmi)-N, 1 -
IMMETHIILUKIIOTeKCaH- | -kapOoKcaMuaa;

(1S,2R)-2-((S)-8-(6en3o[ dJuzokcazon-3-uamMeTokcH)-S-xnop- 1 -((2-okconupponuaus- 1 -
wimetnn)-1,2,3 4-reTparuapon30X tHOJINH-2-KapOorm )-N, 1 -TuMeTHIIIHMKIIOreKcaH- 1 -
kapOokcaMuna;

(1S,2R)-2-((S)-5-xn0p-8-((5-(nupropmernn)- 1 -metun-1H-1,2,3-Tpruazon-4-mi)MeTOKCH)-
1-((2-oxconupponuaus-1-un)merun)-1,2,3,4-rerparugpon30XNHONMNH-2-KapOonmi)-N, 1 -
IVMETHIILUKIIONEeHTaH- | -kapOokcaMua,;
(1S,2R)-2-((S)-5-xn0p-8-((1,5-mumernun-1H-1,2,3-rpuazon-4-um)meroxcn)-1-((2-
okconuppomuanH-1-mnmerun)-1,2,3 ,4-reTparugpon3oXx UHOJIUH-2-kapOoHnu)-N, 1-
AMMETUJILMKIIOreKcaH- 1 -kapOokcamua;
(1S,2R)-2-((S)-5-xnop-8-((1-meTun-5-(tpudropmerin)-1H-1,2,3-rprazon-4-ua)MeToOKCH )-
1-((2-oxconupponunuu-1-un)merun)-1,2,3,4-reTparugpon30X MHOMUH-2-KkapOonm)-N, 1-
IMMETHIILUKIIOreKCaH- | -kapOoKkcaMuaa;
(1S,2R)-2-((S)-5-x10p-8-((1-meTun-1H-1,2,3-tpuazon-4-un)merokcu)-1-((2-
OKCONMHUppoMUAHH- 1 -mn)mernn)-1,2,3,4-reTparuapon30X THOIHH-2-kapOoHu)-N, 1-
IMMETHIILUKIIOreKCcaH- | -kapOoKcaMuaa;

(1S,2R)-2-((S)-5-xn0p-8-((5-(nupropmernn)- 1 -metmn-1H-1,2,3-Tpruazon-4-mi)MeTOKCH)-
1-((6-okco-5-a3acnmpo[ 2.4]renran-5-mn)mernn)-1,2,3,4-TeTparugpon30X HHOIHH-2 -
kapOoumn)-N, 1 -nuMeTunukioneHTan- 1 -kapdokcamuaa;
(1S,2R)-2-((1S)-5-xnop-8-((5-(mudTopmermn)-1-mernn-1H-1,2,3-rprazon-4-un)mMeTokcn)-
1-((3-meTun-2-okconupponuans- 1 -mwn)mernn)-1,2,3,4-reTparuipon30X nHOJIHH-2-
kapOoumn)-N, 1 -numerunukioneHTan- 1 -kapbokcamuaa;
(1S,2R)-2-((1S)-5-xnop-8-((5-(mudTopmermn)-1-mernn-1H-1,2,3-rprazon-4-um)meTokcn)-
1-((3-meTun-2-oxconupponuaus- 1 -uwn)mernn)-1,2,3,4-reTparuipon30X UHOIHH-2-

kapOoHmn)-N, 1 -nuMeTuIuKiIorekcan- 1 -kapookcammuaa;
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(1S,2R)-2-((S)-5-xmn0p-8-((1-meTun-5-(tpudropmermn)-1H-1,2,3-rprnazon-4-uim)mMeToxkcn)-
1-((6-okco-5-a3actnpo[ 2.4]rentan-5-wn)merun)-1,2,3,4-reTparugpon30X UHOIHH-2-
kapOoHmn)-N, 1-nuMeTuIuKIorekcan- 1 -kapookcammuaa;
(1S,2R)-2-((S)-5-xnop-8-((5-uuknonponui-1-mernin-1H-1,2 3-rpuazon-4-um)merokcn)-1-
((2-oxcomupponuaus-1-um)mernin)-1,2,3,4-reTparnapon30X THOJIMH-2-KapOoHm)-N, 1-
AMMETUJILMKIIOreKcaH- 1 -kapOokcamua;

(1S,2R)-2-((S)-5-xnop-8-((5-(nupropmernn)- 1 -metun-1H-1,2,3-Tpruazon-4-mi)MeTOKCH)-
1-((6-okco-5-a3acnmpo[2.4]rentan-5-wn)merun)-1,2,3,4-reTparupon30X UHOJIHH-2-
kapOoHmWN)- | -MeTunuukIorekcan- 1 -kapbokcamuna,
(1S,2R)-2-((S)-5-xmnop-8-((1,5-mumernn-1H-1,2,3-rpuazon-4-un)merokcu)- 1 -((6-okco-5-
aszacriupo[2.4|rentan-5-un)merun)-1,2,3,4-reTparuapon3oxX HHOUH-2-kapOouui )-N, 1-
IMMETHIILUKIIOreKCcaH- | -kapOoKcaMua;
(1S,2R)-2-((S)-5-xnop-8-((1-metmn-1H-1,2,3-tpuazon-4-mn)merokcu)- 1 -((6-oxco-5-
azacinpo[2.4]rentas-5-unm)mernn)-1,2,3,4-TeTparuapon30X HHONNH-2-kapOoHm)-N, 1 -
IMMETHIILUKIIOreKCcaH- 1 -kapOoKkcaMuaa;
(1S,2R)-2-((S)-5-xn0p-8-((5S-uuknonponui-1-mernin-1H-1,2 3-rpuazon-4-un)merokcn)-1-
((6-okco-5-a3acnupo[2.4|renran-5-un)merun)-1,2,3,4-reTparugpoOn30X HHOIUH-2-
kapOonui)-N, 1 -numernnuukiorekcan- 1 -kapookcamuna,
(1S,2R)-2-((S)-5-xnop-8-((1-merun-1H-1,2,3-tpuazon-4-mn)merokcu)- 1 -(((R)-4-merun-2-
okconuppomuanH-1-nnmernn)-1,2,3,4-reTparupon30X UHOJIUH-2-kapOoHu)-N, 1-
AMMETHUIILHKIIOreKcaH- 1 -kapOokcamua;
(1S,2R)-2-((S)-5-xnop-8-((5-(merokcumerni)-1-merun-1H-1,2,3-rpra3on-4-ua)MeToOKCH )-
1-(((R)-4-meTun-2-okconuppoauaut- 1 -um)mermn)-1,2,3,4-TeTparuApou30X MHOJUH-2-
kapOoHmn)-N, 1 -TuMeTUIIHKIOreKcan- 1 -kapOokcamMuaa;
(1S,2R)-2-((S)-5-xnop-8-((5-(nupropmernn)- 1 -metmn-1H-1,2,3-Tpuazon-4-mi)MeTOKCH)-
7-pTop-1-((6-okco-5-azacnupo[ 2.4 |renTan-S-mwn)merwn)- 1,2, 3 ,4-TeTparuapon30X UHOJIHH-
2-kapOonun)-N, | -muMeTHIIUKIOreKcaH- | -kapOokcamMua,
(1S,2R)-2-((S)-5-xn0p-8-((5-(nupropmernn)- 1 -metmn-1H-1,2,3-Tprnazon-4-mi)MeTOKCH)-
7-pTop-1-((6-okco-5-azacrupo[2.4|rentan-S-mwn)mernn)- 1,2, 3 ,4-TeTparuapon30X UHOJIHH-
2-kapOoHmN)- 1 -MeTUIIUKIIoOTeKCaH- 1 -kapbokcamMuna,
(1S,2R)-2-((S)-5-xn0p-8-((5-(nupropmernn)- 1 -metun-1H-1,2,3-tprnazon-4-mi)MeTOKCH)-
7-pTop-1-((3-oxkcomopponmuuo)merwn)-1,2,3,4-reTparuapon3o0xXuHONNH-2-kapOoHm)-N, 1 -

OUMETHIIIUKJIOreKCaH- 1 -kapbokcaMuna,
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(1S,2R)-2-((S)-5-xn0p-8-((5-(nupropmernn)- 1 -metun-1H-1,2,3-tpnazon-4-mi)MeTOKCH)-
7-pTop-1-((2-oxcormupponuans-1-mwn)mernun)-1,2,3,4-reTparugpon30X HHOIUH-2-
kapOoHmn)-N, 1-nuMeTuIuKIorekcan- 1 -kapookcammuaa;
(1S,2R)-2-((S)-5-xnop-7-pTop-8-((1-meTun-1H-1,2,3-rpuazon-4-una)merokcn)- 1 -((6-okco-
5-azacniupo[2.4]renran-S-win)merun)-1,2,3,4-reTparuaponu3oX uHOIMH-2-kapOorm )-N, 1-
AMMETUJILMKIIOreKcaH- 1 -kapOokcamua;
(1S,2R)-2-((S)-5-xn0p-7-pTop-1-((6-0kco-5-azacniupo[ 2.4 |renTan-S-uia)MeTI )-8-
((4,5,6,7-retparuapo-[ 1,2,3|tpuazono[ 1,5-aJnupunun-3-un)merokcu)-1,2,3,4-
TETParuAPON30XHHOINH-2-KapOOHWIT)- 1 -MeTHIILHKIIOTeKCcaH- | -kapOokcamua;
(1S,2R)-2-((S)-5-xnop-8-((1,5-numernin-1H-1,2,3-rpuazon-4-un)meroxcu)-7-gprop-1-((6-
okco-5-azacrupo[2.4|rentan-S-uin)merun)-1,2,3,4-TeTparu1pon30X HHOJIHH-2-KapOOHMIT )-
I-mMeTuuukorekcan- 1-kapOokcamuaa; uiu
(1S,2R)-2-((S)-5-xn0p-8-((S-unknonponui-1-merni-1H-1,2 3-rpuazon-4-un)merokcn)-1-
(((R)-4-meTun-2-okconupponuans- 1 -ummernn)-1,2,3,4-reTparuipon30X UHOJIMH-2 -
kapOoHmn)-N, 1 - THMeTUIIHKIIOreKCaH- 1 -kapOokcamMua;

WM ero (hapMaLeBTHUECKH TPHeMIIEMast COJTb.

dapmareBTHIeCKasi KOMIIO3HIHSI, COepsKaliasi CoOeANHeHue 1o Jirodomy u3 mi. 1-29 wm
ero (papmManeBTUYECKH MPHEMIIEMYIO COJIb U OIHO WM HECKOJBKO (apMaleBTUYECKH
IPUEMJIEMBIX BCTIOMOTaTENIbHBIX BEIECTB.

Coenunenue no mobomy u3 mm. 1-29 uim ero papmaneBTHUECKH MpHEeMIeMast COJIb HITH
(bapmaneBTHYeCKass KOMIO3ULYS 110 1. 30 I NPUMEHEHHs B TEPAITUH.

Coenunenue no mobomy u3 mm. 1-29 nnm ero papmaneBTHdecKy npreMiIeMast CoJlb HIIH
dapmanieBTHYeCKast KOMIO3HULKS N0 1. 30 Al IPUMEHEHUs! B JICUEHUH 3a00JeBaHUN HITH
HapYLICHUH, ONOCPEOBAHHBIX akTHBauueil Nrf2.

Coenunenue no mrobomy u3 mm. 1-29 unu ero papmaueBTHUECKH MpUEeMIIeMasi COJb HITH
dapmaneBTHyeckass KOMIO3UIMs 1O 1. 30 1JIsI MPUMEHEHUs] B JICUEHUH XPOHHYECKOH
OOCTPYKTUBHOW OOJIE3HM JIETKHX, OCTPOH, XPOHMYECKOW M TSDKEJIOH acTMbI, OCTPOTO
MOBPEKACHUS JIETKHX/OCTPOrO PECHUPATOPHOTO JUCTPECC-CHHIPOMA C COMYTCTBYIOIIUM
CHHIPOMOM IIOJIMOPTAaHHONW HENOCTATOYHOCTU WM Oe3 Hero, Gudposa Jerkux, BKIOUas
uanonarnueckuii  ubpo3  jerkmx, kucrosHoro ¢udposa, COVID-19, nuadbera,
aTepoCKJIepO3a, TUIMEPTEH3UH, CEepAEYHOM HEeNOCTATOYHOCTH, WH(papKTa MHOKapma H
BOCCTAHOBJICHHS] TOCJI€ HEro, PEMONENTHPOBAHUS CEpALa, BUAOB CEPAEYHON apUTMHHU,
runepTpodun cepaua, CepAeUHON HEOCTATOYHOCTH C COXPaHEHHOH (pakuueil BpIOpoca,
nradeTHuyecKol KapAHMOMHOIIATHH, CAPKOIIEHUH, OXKUPEHHs, METabOIMYECKOr0 CHHAPOMA,

caxapHOro auadera, WHCYJIMHOPE3UCTEHTHOCTH, JIETOYHON apTepHaIbHON THIIEPTEH3HH,
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cybapaxHOUIANIBHOTO KPOBOU3JIMAHUS, BHYTPUMO3TOBOT'O KPOBOHMBIIUSHHIS, HIIEMUYECKOTO
MHCYJIbTa, OeTa-TajJacceMuy, CEprOBHIHO-KJIETOUHOH aHEMHMH, PEBMATOHIHOTO apTPHTA,
CHHIpPOMA Pa3apake€HHOM TOJICTON KMIIKH, sI3BEHHOTrO KojuTa, Oone3nu KpoHa, ncopuasa,
MHIYLUPOBAaHHOIO OOJydYeHHEM JAepMaTHUTa, aTONHWYECKOTO JepMaTHTa, HEAJIKOrOJbHOM
KUPOBOW OOJ€3HM TMEUeHH, HEAJKOTOJbHOTO CTEeaTorenaTuTa, WHIYLHUPOBAHHOIO
TOKCHHAMHU 3a00JIeBaHMsl I€YEHH, BHPYCHOTO TIemaTuTa M LHUPPO3a, XPOHUYECKOrO
3a0oneBaHuss ~ TOYeK,  Auaderndeckod  HedpomaTHH,  ayTOCOMHO-JOMHMHAHTHOM
nojukucTo3Hou Oonesnu nouek, CKD, accounnpoannoro ¢ nuaberom 1 tuna (T1D), IgA-
HedpomaTuu (IgAN), CHUHApPOMa AnpnopTa, (pOKaTBHO-CETrMEHTAPHOTO
TJIOMEPYJIOCKIepo3a, Oone3Hn  XaHTUHITOHA, Oonesnu [lapkuHcoHa, Oone3Hu
AnprreiiMepa, OOKOBOro aMHOTPO(HUUECKOTrO CKJepo3a, JIOOHO-BUCOYHOU JE€MEHIIUH,
paccestTHHOTO CKJIep03a, HACIEINCTBEHHOW arakcun Ppuapelixa, XpOHMYECKOH 0o,
130 PEHNH, paKa JIETKOTo, paka MOJIOYHOH JKeJe3bl, paKa TOJICTOH KHUIIKH, BO3PACTHON
MaKyJsipHO# nerenepaunu (AMD), sanorennanbHol quctpodun porosunibl Pykca, ypenrta
VUM TIPE3KJIAMIICHH.

Croco® neuyenuss 3a0oneBaHMs WM HApyIIEHUs, BBIOPAHHBIX U3 XPOHHYECKOH
OOCTPYKTUBHOM OOJIE3HM JIETKHX, OCTPOH, XPOHUYECKOW M TSDKEIOH acTMbI, OCTPOTO
MOBPEKACHHUS JIETKHX/OCTPOr0 PECHHMPATOPHOTO JUCTPECC-CHHIPOMA C COMYTCTBYIOIUM
CHHIPOMOM IIOJIMOPTaHHON HENOCTATOYHOCTU WM Oe3 Hero, Gudposa Jerkux, BKIIOUas
unuonatudeckuii  Gubpo3  jerkux, kuctozHoro ¢uodposa, COVID-19, nuabera,
aTepoOCKIIepo3a, TUIEePTEH3UH, CEepIeuHONH HEAOCTATOYHOCTH, HH(]papKTa MHOKapaa u
BOCCTAQHOBJICHUsI IIOCJIE HEro, PEMOIENUPOBAHUS CEpIla, BUAOB CEPAEYHONW apUTMHHU,
TUnepTpopuu cepaua, CepAeHHON HETOCTATOYHOCTH ¢ COXPaHEHHOH (pakuueii BrIOpoca,
Ira0eTUYeCcKON KapAHMOMHOIATHH, CAPKOTIEHUH, OXKUPEHHsI, METaOOJIMYECKOro CUHAPOMA,
caxapHOro auadera, WHCYJIHMHOPE3UCTEHTHOCTH, JIETOYHOH apTepPHAIbHON THIIEPTEH3HH,
cybapaxHOUIAIBHOTO KPOBOM3JIHMSHUS, BHYTPUMO3TOBOT'O KPOBOHBIIUSHHIS, UIIEMHUYECKOTO
UHCYJIbTa, OeTa-TajJacceMuy, CEprOBHIHO-KJIETOUHOH aHEMHH, PEBMATOHIHOTO apTPHTA,
CHHIpPOMA Pa3apakeHHOM TOJICTON KHIIKH, sI3BEHHOTO KoJuTa, Oone3nn KpoHa, ncopuasa,
WHIYLHUPOBAHHOTO OOJlydYeHHEM JAepPMaTUTa, aTOMWYECKOrO NePMAaTHTAa, HEAJIKOTOJbHOM
KUPOBOH OONE3HM TMEYeHHW, HEAJKOTOJIbHOTO CTEaTOrernaTuTa, HHIYLHPOBAHHOTO
TOKCHHAMH 3a00JieBaHMsl TI€YEHH, BHPYCHOIO TeMaTHTa M LHPPO3a, XPOHUYECKOTO
3a0oneBaHmMss ~ TMOYeK,  Auaderndeckold  HepomaTHH,  ayTOCOMHO-JOMHUHAHTHOM
noJukucTo3Hon Oonesnu nouek, CKD, accounnposannoro ¢ auaberom 1 tuna (T1D), IgA-
HedponaTuu (IgAN), CHUHApOMa Anpnopra, (oKambHO-CErMEHTAPHOTO

IJIOMEPYJIOCKIepo3a,  OoyiesHn ~ XaHTUHITOHA, Oosesnu  [lapkuHcoHa, Oose3Hu
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AnprreifiMepa, OOKOBOro amMHOTPO(HUUECKOTrO CKJIepo3a, JIOOHO-BUCOYHOW IE€MEHIINH,
pacCcessHHOTO CKJIepo3a, HACJIeNCTBEHHOW artakcun Dpunperixa, XpOHHYECKOH Oouy,
mu30(peHny, paka JIETKOro, paka MOJIOYHOM JKeJIe3bl, Paka TOJICTON KHIIKH, BO3PACTHON
MaKyJisipHO# nerenepaunu (AMD), sunorenuanbHol quctpoduu porosutibl Dykca, yBenrta
U TPEIKJAMIICHM, TPUYEM YKa3aHHbIM Cnoco0 BKJIOYAET BBEACHUE CYOBEKTY,
HYKJAIOLIEMYyCsi B TaKOM JICUEHHH, TepamneBTU4ecku 5()(PEeKTUBHOrO KOJUYecTBa

coeMHEeHUs 1o Jirobomy u3 ni. 1-29 mu ero dpapMaleBTHYECKH MPUEMIIEMOI COJH.
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