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AI'OHUCTBI PPAR, COEAMHEHUA, PAPMANEBTHYECKHWE KOMIO3UIINU "
CHHOCOBbI UX NPUMEHEHUA

OIIMCAHHUE

CcLLIKA HA POACTBEHHLIE 3asIBKH

CornacHo Hacrosilledl 3asBKE MCIpAlIMBAE€TCs MNPUOPUTET B COOTBETCTBUU C
npeABapUTeNbHON 3asBKOI Ha Beigauy nateHta CLHA c cepuiinbiM Ne 62/238629, nonanHo#i 7
okTsi0pst 2015 roma, mpenBapuTeNbHOHN 3asiBKOM Ha Bbimauy mnareHta CIIA ¢ cepuitHbIM
Ne 62/243263, nopanHoi 19 okrsi0ps 2015 roma, m mpenBapUTENbHON 3asBKOM Ha BbIIAYY
narenta CHIA c cepuitabiv Ne 62/352348, nopannoii 20 urons 2016 ropa. IlonHoe coneprxanue

Ka>KJIOM U3 JJAHHBIX 3asIBOK BKJIIOYEHO B HACTOSIIUH JOKYMEHT IOCPEACTBOM CCBUIKH.

ObnacTb TEXHMKM, K KOTOpOlZ OTHOCUTCA HacToALLEeE M306peTeHV|e

Hacrosimass 3asiBKa OTHOCHUTCS K arOHHUCTaM AaKTHBHUPYEMBIX MPOJH(epaTopoM
nepokcrcoMm peuentopoB (PPAR), B wactHoctn, PPAR-nenpTa (PPARS), u k cmocobam mux
NPUMEHEHUsI, TaKUM KakK MJIsl JICYCHHs] WM TNPENyNpeKASHHs OJHOTO WJIM HECKOJbKUX

cBs3aHHbIX ¢ PPARS 3a00seBanuii.

TIpeamecTBYIOINI VPOBEHb TEXHHUKH HACTOSANIET0 H300peTeHUu s

AxtuBupyembiii nposaudeparopom mnepokcucoM penenrtop-nensra (PPARS) sBisiercs
SIIEPHBIM PELIEITOPOM, KOTOPBIHA CIIOCOOEH PeryJIMpoBaTh MUTOXOHAPUANIBHBIA OnocunTes. Kak
nokazano B PCT/2014/033088, BKIFOYEHHOW B HACTOSIIUI AOKYMEHT IMOCPEICTBOM CCBUIKH,
Moayiupyromas akTuBHOCTb PPARS mpumenunma 1ist nedeHus 3a00JEeBaHMM, 3aIepiKeK
pPa3BUTHA M CHMIITOMOB, CBSI3aHHBIX C JAMCPYHKUIMEH MUTOXOHAPHUH, TaKMX Kak OOJe3Hb
Anbnepca, MERRF — MuoknoHuueckass 3MUJIENCHS C PBAHBIMH MBbIIIEYHBIMU BOJIOKHAMU,
cuanpoM ITupcona u nmomoOHex. Monymsuust aktuBHOCTH PPARS sddexTuBHa mpu nedeHun
APYTUX COCTOSTHUH, TaKMX KaK MBILIEYHbIE 3a00JIEBAHMS, NEMHUEINHU3UPYOINE 3a00IeBaHMS,
cocynucThie 3aboneBanus U Metabonuueckue 3abonesanus. [eticteutenbHo, PPAROS siBnsieTcs
BAKHON OHOJNOrMYEeCKOH LEeNbl0 Uil  COENWHEHWH, WCIONb3yeMbIX Ui JICUSHHS U

NpeayNpexRIeHNsT MUTOXOHIPHABHBIX 3a00JIEBAHUH, CBSI3AHHBIX C MBIIIIAMU 3a00JIEBaHUN U
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PacCTPONCTB, a TaK:Ke APYTUX POACTBEHHBIX COCTOSHUM.

CrnenoBarenbHO, B JAaHHOW OOJNACTH COXpaHsETCs MOTPEOHOCTb B HOBBIX COCOHMHEHMUSIX,
cnocobubx 3¢dexkTnBHO U Oe3omacHo aktuBupoBath PPARO in vitro w in vivo. Taxxke
cyuiecTByeT TOTpeOHOCT, B akTuBupyromux PPARO coegnHEHHWSX C  YIy4IICHHBIMH
(hapMakOKWHETHYECKMMU CBONCTBAMH W YJIYYLIEHHOW MeTaboInuecKol CTaOUIBHOCTBIO.

Hacrosiimee n3obpeTeHre oTBeYaeT STUM U APYTUM TaKUM MOTPEOHOCTSIM.

KpaTtkoe packpbiTHe HACTOSILIETr0 H300peTeHHUsI

B Hacrosiiem nOKyMeHTe MpencTaBieHbl, inter alia, COeAVMHEHUS U KOMIIO3HIIUH,
cofieprKalliie Takue COeNMHEHMs], KOTOpble MPUMEHUMBI 1 ycuineHus: aktuBHoctu PPARS. B
YACTHOCTH, B HACTOSIIEM JOKYMEHTE PACKPBIBAIOTCS CIIOCOOBI MOIYJIHMPOBAHMS AKTHBHOCTH
PPARS nnsi nedenuss 3a0oseBaHMid, 3aA€p)KEK pa3BUTHS W CHMITOMOB, CBSI3aHHBIX C
auchyHKIMeH MHUTOXOHApuH (cM., Hampumep, mnpumep 1). Hampumep, packpbiBaemble
COeIMHEHUS] M KOMITO3ULUH NMPUMEHHMBI B JICUEHHMH MUTOXOHAPHAIBHBIX 3a00JIeBaHHMN, TAKUX
kak Oonesnp Anbnepca, CPEO - xpoHuueckasi mporpecCHpyrommas BHEIHsIsI O TaIbMOILIET s,
cunapom Kupnca-Ceiipa (KSS), HacnencTsennasi ontuueckas Hefipornarusi Jlebepa (LHON),
MELAS - muTOoXOHApHanbHash MHONATHS, SHIE(aTIOMHONATHS, JAKTATAUAO3 M MOAOOHBIE
uHCynbpTy osnu3onsl, MERRF - MuokioHudeckass 3MuUIeNcHsi € PBAHBIMU  MBILIEUHBIMU
BosiokHamMu, NARP - HeliporeHHasi Mblie4dHasi cjiabOCTh, aTaKCHsl, MUTMEHTHBIH PETHHHUT U
cugapom IlupcoHa. B kauecTBe anbTepHATHBBI, PAaCKpPbIBa€Mble COSAMHEHHS] U KOMITO3ULIUU
NPUMEHHMBI B JICYEHUH Apyrux cesi3aHHbIX ¢ PPARGS 3aboneBanuii, TakMxX Kak MOYEUHBIE
3a00yieBaHMsI, MBbIIIEUHbIe 3a00JIEBaHUS, JEMUEITMHU3UPYIOIINE 3a00JIeBaHHs, COCYAHCTHIC
3aboneBaHust W Merabonuyeckue 3abosneBanus. Hampumep, B mpumepe 3  OMUCHIBASTCS
npuMeHeHne coearHeHust 2d ans yaydineHuss MHUTOXOHIPHUAJbHOrO OuoreHesa M (yHKLIUHU B
MBIIIEYHBIX KJIETKAX MpU MbleyHon auctpoduu Jromenna (DMD). B npumepe 4 onmcbiBaeTcst
NpUMEHEeHHne coenuHeHus1 2d Ui yCHIIEHUs] CTOCOOHOCTH K YIPaKHEHHIO HA BBIHOCIHBOCTH HA
MBIIIMHON MOJeNu MbllieuHor auctpodun romenHa. B mpumepe S onuceiBaercst npuMeHEeHNE
coenuHeHus1 2d s yMeHbIIeHUs! (eHOTUNAa AUCTPOPUUECKON MBIIILBI HA MBIIIMHON MOJENH
MbleyHoH auctpodun [lromenna. B mpumepe © omuchiBaeTcs INepopajbHOE BBEACHUE
coenqnHeHUl 2a, 2d w 2n A CHWJKEHUS HWHIYLIHMPOBAHHOTO HIIeMHUeH-penepdysneit
MOBPEXKACHUS [TOUKU Y KPBIC.

IIpencraBneHHbIi B HACTOSIEM U300PETEHNH OMH BApPUAHT OCYILIECTBICHHUS OTHOCHUTCS

k coenrHeHur0 Gopmyinsl (1), (II) wmm (111):
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WK uX (papMareBTHYECKH MPUEMIIEMBIM COJISIM,

rae:

R! npencrasnsier coboii Bomopon, ranores, -C1—Cs-anxun, -Ci1—Cs-ramorenankun, -CN,
C1—Cy4-ankokcu, -C1—Cy-ramoreHankokcu Win -C3—Ce-1UKIO0ATKI,

Q! npencrasnser coboit CH unu N;

R? npencrasnsier coboii Bomopox, ranores, -CN, -C1—Cs-anxun, -C1—Cas-rajgoreHankun, -
Cs3—Ce-tuxnoankun, -Ci—Cs-ankokcu, -Ci—Cy-ranorenankokcu, -S(Ci1—Cs-amkun), -SO2(C1—Cy-
aNKMIT), 5- UK 6-4JIeHHBIH TeTePOLHKI, apUI, S-uleHHsI reTepoapu, -=-R*4, -O(CH,)mR?E,
-NH(C1—C4-ankun), -N(C1—Cs-anxun), wmm -C(O)(C1—Cs-ankun), rae apuyi U TeTepOapuil
HeoOsi3arenpHO 3amerneHbl rajoreHoM, -OH, -CN, -Ci—Cs-ankuiaoM, (HOpMUIIOM, alETHIIOM,
AIleTOKCH WJTH KapOOKCH, U TJIe M MPEACTaBIsieT COOOMU LeIoe YUCIIO CO 3HaYeHueM 1, 2 wim 3;

X TIPEJCTABIISIET COOOM LeJIoe YHCIIO CO 3HaYeHueM | uiu 2;

R?A u R kaxnelii HesaBucumo mnpexctapiser coboit  -Ci1—Ca-amxmm, -C1—Ca-

rajgoreHankui min -Cs—Ce-1IUKITOaTKIII,
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kaxaeii R?° HesaBucumo mpencrasiser coboii Bomopon, ranores, -Ci—Cs-anxun, -CN
unu -C1—Cs-aaKkokcH;, u

R? npencrasnser coboit -CHs unu -CDs.

Tak>ke B HACTOSIIEM OMHCAHHH PACKPHITHI (PapMalleBTUUECKHE KOMITO3ULIUU COSIMHEHHH
dopmyser (I), (II) m (III). KoHkperHble BapuaHThl OCYLIECTBJICHUS BKIIOYAIOT B Cce0s
dapMareBTUYECKH TPUEMIIEMBII HOCHUTENb WJIM HAMONHHUTEIb M OJHO WM HECKOJBKO
PACKPBITBIX COEAUHEHUH MM UX (apMaleBTUYECKH NMpUEMIIEMYIO coib. DapmaleBTHUECKHE
KOMITO3ULIMK MO HACTOSIIIEMY H300PETEHHIO MOTYT OBITh MCIOJIb30BAHbI B TEPAIUH, HATIPUMED,
auist nedeHus csizaHHoro ¢ PPARG 3a0oneBanust Wi COCTOSIHUSA y CYOBEKTa.

Jlpyroil BapuaHT OCYILIECTBJICHUS MpenycMaTpuBaeT JiedeHne cBs3aHHOro ¢ PPARO
3a005€BaHUsI WMJIM COCTOSIHUSL y CyOBeKTa IyTeM BBENEHHUs CYOBEKTy TepamneBTUYECKH
5(pPEeKTUBHOrO KOJMYECTBA ONHOIO WM HECKOJbKHX PACKPBITBIX COCOUHEHUH WIN WX
(dapmaLeBTHYECKH MpHEMIIEMON colu WM (apMaLeBTHYECKOH KOMIO3ULMH, COAEpIKallen
coenuHeHue(s1).

Taxxe B HacTosileM M300pETEHUH MPECTABIEHO IPUMEHEHNE OJHOTO MM HECKOJIBKUX
PaCKpPBITBIX COEAMHEHMH WM NX (papMaleBTUYECKH MPUEMJIEMOH COJM WIIH (hapManeBTHYECKOM
KOMITO3HMLIMH, COAEpIKaIleil OAHO MM HECKOJBKO PACKPBITBIX COCAMHEHWH, JUIS IMOJIydeHHs
JIEKapCTBEHHOTO Ipernapara s JieueHusi cBsizaHHOro ¢ PPARS 3a0oneBaHust Wil COCTOSIHUS.

CornmacHo ApyromMy BapHaHTy OCYLIECTBJICHHs, NPEICTABJICHHOMY B HACTOSIIEM
ONMHUCAHWH, PACKPBITBIE COEIWHEHHs] WM ero (apMaueBTHUECKH MpHemiieMas COJlb MU
(apMarieBTHYECKass KOMITO3ULUS, COAEPIKAIlasi OTHO WJIM HECKOJIBKO PACKPBITHIX COEIUHEHHIH,
NPEACTABICHbl Uil TNPUMEHEHHs MpHu JedeHuu cBsisaHHOro ¢ PPARJS 3aboneBanust wim

COCTOsIHUA.

KDaTKOC OINHCAHHE rpa(_[mqecxnx MAaTEpPHAJIOB

Ha ¢ur. 1 usobpaxen rpaduk, AEMOHCTPHPYIOLINH YCHIICHUS OKUCIIEHHUS >KUPHBIX
KUCJIOT MPHU BBeNEHUH coequHenns 2d B KiieTkax OOJNIbHOTO MbIeYHON auctpodueli JromeHnHa
(DMD).

Ha ¢ur. 2 m3obpaxkeH rpaduk, IEMOHCTPUPYIOIIUN YCHICHHS MHUTOXOHIPHAIBHOTO
OuoreHesa npu JieueHUH coennaeHneM 2d B kieTkax 6ompHOro DMD.

Ha ¢ur. 3 u3oOpaken rpaduk, JeMOHCTPUPYIOLIUI OBBIIIEHHUS PACCTOSIHHS Mpodera Ha
6eroBoii nopoxke Ha MpIIMHON Monea DMD (mdx) ¢ coenurenunem 2d.

Ha ¢ur. 4 uzobpaxken rpaduk, JTeMOHCTPUPYIOIIUN CHIKEHUE MATOJIOMMYECKON OLECHKU

HeKpo3a B kBaapuience mdx npu odpaboTke coenuHeHneM 2d.



Ha ¢ur. 5 wusobpaxeH rpaduk, AEMOHCTPHPYIOLINH YMEHBIIEHHE pa3Mepa
HEKPOTHYECKOH 00JIaCTH MpH BBEAEHUH coequHeHus 2d Mbimam mdx.

Ha ¢ur. 6 wm3obpaxen rpapuk, AEMOHCTPHUPYIOLINI YMEHbLIEHHE BOCHAJICHHS B
YeThIPEXTJIABOH MBILIIEe HA MdX Mpu BBeeHNH coenuHeHNs 2d.

Ha ¢ur. 7 wusobpaxken rpaduk, MAEMOHCTPUPYIOLIUH YCHJICHHE pereHepanuu
YEThIPEXIJIABOM MBILIIBI IPU BBeeHUH coequHenns 2d mpimam mdx.

Ha ¢ur. 8 wusobpaxen rpaduk, [AEMOHCTPUPYIOIIMH YMEHbIIEHHE HEKPO3a
nuadparMaibHON MBILIIBI IPU BBeIEHNUU coequHeHus 2d MbimaM mdx.

Ha ¢ur. 9 nzobpaxen rpaduk, 1eMOHCTPUPYIOLIHH, YTO AradparMaibHble MbIIIIBI mdx
ABJSIFOTCST Ooniee (pUOPO3HBIMH, ueM IuadparMbl 3I0POBBIX HEIUCTPOPHUHBIX KOHTPOJIBHBIX
MBILIEH.

Ha ¢ur. 10 m3oOpakeH rpaduk, NEMOHCTPUPYIOIIUH, YTO BBeAeHHE coenuHeHus 2d
cHrkaeT pudbpos auadparmsl y Meimeid mdx.

Ha ¢ur. 11 wus3obpaken rpaduk, AEMOHCTPHPYIOIIMH TepaneBTUYEeCKUil 3(pdexT
nepopasibHOro BBeneHus coenunenus 2a (pur. 11A), coenunenus 2d (¢pur. 11B) u coequnenus

2n (¢ur. 11C) Ha KPICHHON MOJIEN OCTPOTO MOPAKEHHS MTOYEK.

TloapoOHoe paACKPBLITHE HACTOSIIIEr0 H300PeTeHus

AxTuBupyemblii nponudeparopom mnepokcucom peuentop-genbra (PPAR-0), Taxxke
U3BECTHBII KaK aKTHBHPYEMBbIH mposudepatopoM nepokcucoMm peuentop-oera (PPAR-B) wu
kak NR1C2 (nmoacemeiicTBo sinmepHbIX perentopos 1, rpynmna C, npencTaBuTeb 2), OTHOCUTCS K
OenKy sOepHOro perentopa, KOTOPbIH (QYHKIMOHUpPYET Kak (akTop TPAHCKPHUIILHH,
peryaupyomuii skcnpeccuto reHoB. Jlurauner PPARS moryr obecneunBats mponuepannro
MHOOJIACTOB TOCJIE€ TMOBPEXKIEHHs, TAKOTO KaK TOBPEKACHUE CKEJIETHOW MYCKYJIATypPhl.
IocnenosarenprocT PPARS (OMIM 600409) siBisiroTCsl OOIIEAOCTYITHBIME, HATpUMeEp, W3
0a3pl nmaHHBIX mocnenoBarenpbHocTet GenBank® (Hampumep, mox HOMepaMH AOCTyIa
NP _001165289.1 (uenosek, Oenok), NP 035275 (mpmub, Oenok), NM 001171818 (uenosek,
HyKJIemHOBast Kucyiora) u NM_011145 (Mplub, HyKJIEHHOBASI KUCIIOTA)).

B nacrosimem nokymente ¢pasza «aronuct PPARS» OTHOCHTCS K BelecTBam, KOTOPhIE
NOBBIIAIOT akTUBHOCTE PPARS. BemecTBa MOryT OBITH TECTHPOBAHBI MO MX arOHUCTHYECKOH
aKTUBHOCTH B oOTHomeHnn PPARO myrem BBeneHusi BelmecTBa B KOHTAKT C KIETKaMH,
skcnpeccupyrommmu PPARO, BwisiBieHuss ux cBsisbiBaHusi ¢ PPARS, a 3arem BbisiBIeHUs

CHUTHAJIOB, KOTOPBIE CIIy»KAaT MHIUKATOpOoM akTuBauu PPARS.



Onpeodenenus

TepMuH «ankwiI», UCHONIB3YEMBbI OTAENBPHO WM KaK 4acTb OoJblnero (parmenra,
TAKOTO KaK «aJIKOKCH», «TaJIOT€HAJIKUID», «TaJOreHaNIKOKCH», «LUKIOAJKWI» U T. 1., O3HA4YaeT
HACBIIEHHBIN anudaTnuecKuii OHOBAJICHTHBIN YTJIEBOIOPOIHBIA pauKall ¢ HEPA3BETBICHHOMN
WIN Pa3BeTBJIEHHON Lienblo. ECau KOHKPETHO He OTMEYEHO MHOE, alKWiIbHasl rpyIna TUIHYHO
comepxut ot 1 10 4 atomoB yrinepoaa, Hanpumep, C1—Cs-ankun. HMcronbs3dyemasi B HaCTOSIIEM
omucanun «Ci1—Cy-ankunpHas» Ipynmna O3HadyaeT pajukal, cojepskamui or 1 mo 4 aromos
yriepoja B HEPA3BETBIEHHOM HJIM PAa3BETBIEHHOM PACIHOJIOXKEHUH, M BKIIIOYAET B ceOsl METHII,
STHJI, TIPOTTUJI, U30MIPOIIIL, OyTUII, U300y THUII, BTOP-OyTUI U TPeT-Oy THIL.

«AJIKOKCH» O3HA4YaeT aJIKWJIbHBIN paauKall, IPUCOEIUHEHHBIN Yepe3 CBSI3bIBAIOLINI aTOM
Kuciopona, npencrasieHHblii kak —O-ankun. Hanpuwmep, «Ci1—Cy-ankokcn» BKIIOHaeT B ceOst
METOKCH, STOKCH, TIPOIIOKCH, H30MPOIIOKCH U Oy TOKCH.

TepMuHBl «rajJOreHaJKWUI» U «TaJOreHAJKOKCH» O3HAYAKT aJIKWI WIM AJKOKCH,
COOTBETCTBEHHO, 3aMEIIEHHBIH OJHUM WM HECKOJbKUMH aromamu rajoreHa. Hampumep, «Ci—
Cs-ranoreHankmin» BKIIO4aeT B ceOst Gpropmerns, AudpTOopMeTHs, TpUPTOPMETHI, XJIOPMETHIL,
auxjaopmeTwn, Opommertwn, ¢ropaTin, AudTopaTHA, AUXIOpAITHA U xjuoprponuwi, u «Ci—Cs-
rajoOreHaJKOKCH» BKJIIOUaeT B ce0s  (TOpMETOKCH, IU(PTOPMETOKCH, TpH(PTOPMETOKCH,
XJIOPMETOKCH, AMXJIOPMETOKCH, OPOMMETOKCH, (hTOPITOKCH, NUPTOPITOKCH, TUXJIOPITOKCH H
XJIOPTIPOTIOKCH.

Tepmun «ranmoren» o3Haudaer ¢ropucteiii win ¢rop (F), xmopucteni umu xyop (Cl),
Opomuctsiii miu Opom (Br) win ionucTseiii iy iox (I).

[Tpumepsl «apuia» BKIIOYAOT B ceOst peHmt, HadTwi, anTpaueHwt, 1,2-auruapoHad T,
1,2,3,4-rerparunponad i, GIyopeHuI, MHIAHWI U UHICHHUIL.

«uknoankmn» o3HayaeT 3—12 YieHHBI HACBHIIIEHHBbIH anu(aTHYeCKui HUKIMYECKHU
yrIIeBOAOpOAHbIH paaukan. OH MOXKeT ObITh MOHOIIMKJIMYECKHM, OMLIMKIINYECKUM (HaIIpuMep, ¢
MOCTHKOBBIMH  CBSI3SIMH  HJIM  KOHIEHCUPOBAHHBIM  OWMLIMKIMYECKUM  KOJBILIOM)  HJIK
tpunukianueckuM. Hanpumep, wmononukanueckuii Cs3-Ce-IMKIOANKUI O3HAYaeT paaukal,
cofepxkammii oT 3 10 6 aTOMOB YIUVIEPOZAA, PACHOJIOKEHHBIX B MOHOLIMKINYECKOM KOJIbLE.
Hanpumep, «C3—Ce-1MKIIOaNKMWI» BKIOYaeT B ceds 0e3 OrpaHHYEHUs] IHKJIOMPOIIHIL,
LUKJIOOY THJI, IUKJIOTIEHTHJ U LIUKJIOTE€KCHIT.

«5- wnM O-4JeHHBbIH TEeTEPOLMKI» O3HA4YaeT paguKkall, CcoAaepKauuid oT S5 umu 6
KOJIbLIEBBIX ~ aTOMOB  (BKJrouWast 1-3  KONBLEBBIX TIeTepoaToMa), pPacloIOKEHHBIX B
MOHOLMKIIMYECKOM KoJiblie. [Ipumepsl «5- miu 6-4JIeHHOTO reTepoLrKIIa» BKIKOYAKT B ceds Oe3
orpaHudeHus:  MOPQONUHWI,  THOMOP(OIMHWI,  NUPPOIMAUHOHWI,  MHPPOJUAHHUIL,

MUNECPUINHNII, MUICpa3uHUI, T'MJaHTOMHUII, BaJICPOJIAKTaAMMUII, AUTUAPOUMHIA30I,
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auruapodypaHm, OUTUAPONUPAHNI, AUTUAPONUPUANHIIL, JUTUIPONTUPUMUUHITL,
OUTUIPOTUEHU, OUTUAPOTHODEHNUI, JUTHAPOTHUONHUPAHUI, TeTpParuApoOMMHUAA30II,
TeTparuApoQypaHus,  TETPArHAPONMUPAHII,  TETPArUAPOTHUEHHJ,  TETPATrHAPOIHPUINHMUIL,
TETPAruAPONUPUMHUINHILI, TETPArHAPOTHOPEHIIT U TETPATUAPOTHOTTHPAHHIL.

«S5-uJIeHHBIH TeTepoapusl» O3Ha4YaeT MOHOLMKJIMYECKYH) apOMATUYECKYHO KOJIbLEBYIO
CHCTEMY, COAEPIKALIYIO IATh KOJBLEBBIX aTOMOB, BEIOPAHHBIX U3 YIIIEPOJa, U 10 MEHbLIEH Mepe
onuH (Tunu4Ho OT 1 1o 3, Oonee TunmyHO 1 win 2) rerepoarom (HarpuMep, KHCIOPO, a30T HITH
cepy). TunmuHbIMU pUMEpaMH SIBJISTIOTCS S-YJICHHBIN TeTepoapui, coaepxkammuii 1 umu 2 aToma,
HE3aBUCHMO BbIOpaHHBIE M3 aTOMOB a30Ta, aTOMOB CEpPbl U aTOMOB KHCJIOPOAA, TaKHe Kak
NUPPOJIUI, TUEHWUI, (yPHII, UMHIA30JIMIL, ITUPA3OJIII, H30THA3O0JIIII, U30KCA30JIUI U T. 1.

Ecnu rpynna onucana Kak «3aMeIlE€HHas», HEBOJOPOAHBIN 3aMECTUTENb MPUCYTCTBYET
BMECTO BOAOPOZA Ha YIJIEpOAe, Cepe MM a30Te 3aMecTHTesis. TakuMm o0pa3oM, Hampumep,
3aMEIEeHHbIH AJKHUJI MPENCTaBIsAeT COOOM alKwui, TAe Mo MEHbLIeH Mepe OJUH HEBOIOPOAHBIN
3aMeCTUTENb IPUCYTCTBYET BMECTO BOAOPOAA HA aIKUIIBHOM 3aMecTuTesie. B kauecTse npumepa
MOHO(TOPAJIKIJI HPEACTaBIsieT COOOH aNKWi, 3aMEIeHHBbIH (TOPUCTBIM 3aMECTHTENEM, U
A TOPATIKUII MPEACTABIsIeT COOON aJNKMJI, 3aMEIeHHbIH ABYMsI (PTOPUCTHIMU 3aMECTUTEISIMU.
Cnenyer mOHMMAaTb, 4YTO €CJIM Ha 3aMecTuTeNle Oojiee OOHOrO 3aMelNEHUs, KaX bl
HEBOJIOPOJHBIH 3aMECTUTENIb MOXKET OBITh OAMHAKOBBIM MJIM Pa3HBIM (€CJIM HE OTMEYEHO HHOE).
Crnenuanucty Hactosimed o0JacTu TEXHUKH OyZeT MOHSTHO, YTO MPECTABICHHbIE COSIMHEHUS
U ONpEAENICHHs He BKJIIOYAIOT B ce0s1 HEAOMYCTUMO 3aMelleHHble 00pa3Lbl (Hanpumep, METHI,
3aMEIICHHbIH 5 pa3sHbIMU TPyMmamu, W T. 1.) Takue HeJONMyCTUMO 3aMELICHHbIE OOpa3LblI
OYEBHJIHBI 1151 CIIELIUAINCTA HACTOSIIIIEH O0IACTH TEXHUKH.

CoenuHeHus ¢ OTHUM WJIM HECKOJbKUMHU XUPAJIbHBIMU LIEHTPAMU MOTYT CYLIECTBOBATh B
Pa3IUYHBIX CTEPeOH30MepHbIX (popmax. CTepeonsomepamu SIBISIOTCS COCIUHEHHs, KOTOpBIE
OTJIMYAIOTCS TOJBKO CBOMM IIPOCTPAHCTBEHHBIM pacnoioskeHrneM. CTepeon3oMepsl BKIIOYAIOT B
ce0s1 Bce nUacTepeoOMepHBIE, SHAHTUOMEPHbIE M 3THMEPHbIE (POPMBI, a TaKXKe paleMaTbl H HX
cmecu. TepMHH «reoMeTpUYecKUN H30Mep» OTHOCUTCS K COEQUHEHHsIM, COAep KallluM IIOo
MEHbIIEH Mepe OHY ABOWHYIO CBsi3b, ITie ABOHHasI(bIe) CBsA3b(M) MOXKET(TYT) CYIIECTBOBATh B
LWiC-, TPaHC-, CHH-, aHTH-, HanpoTuB (E) u BmecTe (Z) popmax, a Taxke B Bune ux cmeceit. Ecmu
PacCKpBITOE COENMHEHHE HA3BAHO WJIM M300pa’ke€HO MPH MOMOIIN CTPYKTYpPbI O0e3 0003HaYeHUs
CTEPEOXHMHUH, SIBJIAETCS TMOHSATHBIM, YTO Ha3BaHHUE MU CTPYKTypa OXBaThIBAIOT OJWUH WIIU
HECKOJIbKO BO3MOXKHBIX CTEPEOM30OMEpPOB, MM TIE€OMETPUYECKHX H30MEpPOB, WIH CMECh
OXBAaTbhIBAEMbIX CTEPEOU30MEPOB UJIM FEOMETPUUECKUX H30MEPOB.

Ecnu reomerpuuecknii m3omep n300pakeH NPU TOMOLIM HA3BaHUS WA CTPYKTYPBI,

ABJIICTCA ITOHATHBIM, UYTO TCOMETPUUCCKAA U30OMEPHAA YMCTOTA HA3BAHHOI'O UJINU I/1306pa>KeHHOFO
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reOMETPUYECKOTO M30MeEpa COCTaBisieT 1Mo MeHbinel mepe 60%, 70%, 80%, 90%, 99% wunu
99,9% uncToThl MO Macce. I €OMETPUUECKYI0 M30MEPHYIO YHUCTOTY OMPENENSIOT pa3feieHueM
MacChl HA3BaHHOTO WJIM M300Pa’K€HHOTO T€OMETPUYECKOrO M30Mepa B CMECH Ha OOLIyI0 Maccy
BCEX T€OMETPUYECKUX N30MEPOB B CMECH.

Panemuueckas cmech o3Haudaer 50% omHoro sHantuomepa U 50% COOTBETCTBYIOLIETO
sHaHTHOMepa. Eciy coenriHeHne ¢ OJHUM XHPAJIbHBIM [IEHTPOM Ha3BaHO WM H300paskeHo Oe3
00O3HAYEHHSI CTEPEOXVMHH XHUPAJIbHOTO IEHTPA, SIBJISIETCS IOHSTHBIM, YTO HA3BaHHUE WITU
CTPYKTypa OXBaTBIBAIOT 00€ BO3MOJKHBIE JHAHTHOMEpHble (GopMmbl (Hampumep, o00e
SHAHTUOMEPHO YUCThIE, SHAHTUOMEPHO OOOTAIleHHbIE WM palleMHUYecKue) coequHeHus. Ecnu
COEMHEHHE C IBYMSI WJIM HECKOJIbKUMH XUPAJIbHBIMU LEHTPAMHU HAa3BAHO WJIH M300pakeHO Oe3
0003HAYEHUsT CTEPEOXUMUU XHUPAIbHBIX I[EHTPOB, SIBJISIETCS] TIOHSTHBIM, YTO HA3BaHHUE WM
CTPYKTypa  OXBaThIBAlOT 00€  BO3MOXHBIE JUACTepeoMepHble  (GopMbl  (Hampumep,
IMAaCTEPEOMEPHO YHCThIE, TUACTEPEOMEPHO OOOTAIEHHBIE U SKBUMOJISIPHbIE CMECH OIHOTO WU
HECKOJIbKHX JHacTepeoMepoB (HampuMep, paleMHYeCKUX CMeCel)) COeIMHEHMSI.

DHAaHTHOMEpHbIE W JHACTEPEOMEpPHbIE CMECH MOTYT OBbITh pPACUICTJICHbI HAa CBOH
COCTABJISIFOLINE HAHTHOMEPDI WJIM CTEPEOH30MEPhl XOPOLIO M3BECTHBIMU CIIOCOOAMHU, TAKUMH
KaKk rasoBas xpomarorpadus ¢ XupambHOH (a3oil, BBICOKOAI(PPEKTUBHAS >KUIKOCTHAS
xpomarorpadusi ¢ XupambHOW (ha30i, KPUCTALIH3ALMS COSIUHEHHS B BHAE XHPAIbHOTO
COJIEBOTO KOMIUIEKCa WJIM KPUCTAUTM3AIMS COEAUHEHUS B XHUPAJTBbHOM pACTBOPHUTENE.
DHAHTHOMEPbI MU AHACTEPEOMEPhbl TAaKKe MOTYT OBbITh IMOJYYEHbl M3 TUACTEPEOMEPHO HITU
SHAHTHOMEPHO YHUCTBIX MPOMEKYTOUHBIX COEAWHEHUMN, PEareHTOB W KaTaJIu3aTOPOB XOPOIIO
WU3BECTHBIMH CITOCO0AMH aCHMMETPUYECKOrO CHHTE3A.

Ecnu coennHenne 0003HAYEHO Ha3BAaHUEM WJIM CTPYKTYPOM, KOTOpasi O3HAYaeT MPOCTOM
SHAHTHOMEP, €CJIU HE OTMEUEHO MHOE, COCNMHEHHE SIBJISIETCS] IO MeHbIne Mepe Ha 60%, 70%,
80%, 90%, 99% wnu 99,9% ONTUYECKH YUCTHIM (TaK:Ke HAa3bIBAETCSI «KIHAHTUOMEPHO YUCTBIMY).
Onruyeckast YUCTOTA NPEACTABIIET COOOM MacCy B CMECH HA3BaHHOTO HJIM H300pa’k€HHOTO
SHAHTHOMEPA, PA3IEICHHYIO Ha OOIIYI0 MAacCy B CMECH O0OUX SHAHTHOMEPOB.

Ecnu crepeoxumusi pacKphITOrO COEOUHEHHs] Ha3BaHA WM M300pakeHa MPU MOMOIIU
CTPYKTYpbl Y Ha3BaHHAs WM U300pakeHHAas CTPYKTypa OXBaThiBaeT Oojiee OIHOTO
crepeon3oMepa (HampuMep, Kak B TUACTEPEOMEPHON mape), sIBJISIETCS MOHITHBIM, YTO BKITFOUEH
OIIMH U3 OXBATHIBAEMBIX CTEPEOM3OMEPOB HIJIM JIF0OAsh CMECh OXBAThIBAEMBIX CTEPEOH3OMEPOB.
JlomonHUTENbHO OyIeT TOHSATHO, 4YTO CTEPEOM3OMEpHAasi 4YHCTOTAa HA3BAaHHBIX WU
H300paKeHHBIX CTEPEON30MEPOB COCTABJISIET IO MeHbIIel Mepe 60%, 70%, 80%, 90%, 99% wu
99,9% mo macce. CTepeon3OMEepHYI0 YUCTOTY B TAKOM ClIydae ONPEAEISUIA MyTeM pa3feieHus

oOmeli Maccel B CMECH CTEPEOHM30MEPOB, OXBATHIBAEMBIX HA3BAHWEM WJIM CTPYKTYpOH, Ha



O0IIyI0 MacCy B CMECH BCEX CTEPEOU30MEPOB.

B wunen nacrosmero m3o0peTeHHs BKIIOUYEHBI (PapMALEBTHUECKH NPUEMIIEMBIE COJIH
PAaCKpBITBIX B HACTOSLIEM HW300PETEHHUH COENUHEHHWH. PacKpbITble COEOUHEHHUs COAepIKar
OCHOBHBIE AMHMHOBBIE T'PYMIBI W, TAKUM OOpa3oM, MOTryT 00pa3oBbIBaTH (hapMaleBTHUECKU
npuemsieMble conu ¢ (papmaueBTudecku mpuemieMoi(piMu) kucnoroi(amu). Iloxxonsimue
dapManeBTHYECKH TpUEMIIEMblE KHCJIOTHO-aJINTUBHBIE COJHM OIHUCAHHBIX B HACTOSINEM
M300pETEHNHN COEAMHEHUH BKIIOYAOT B Cce0s CONM HEOPraHWYECKHX KHCIOT (TakuxX Kak
XJIOPUCTOBONIOPOJIHAST KHUCJIOTA, OpPOMMCTOBOAOpPOAHBIE, (GoCchOpHbIE, a30THbIE M CEPHBIE
KUCJIOTBI) M  OPraHMYeCKUX KHCIOT (Takux Kak, Hampumep, YKCYCHas  KHUCIIOTa,
OeH30cyb(OHOBBIE, OEH30MHbIE, METAHCYJIb()OHOBBIE U MAPA-TOIYOJICYJIb(POHOBBIE KUCIOTHI).
Hanpumep, corimacHo OXHOMY BapHaHTy OCYLIECTBIEHHsS KHUCJIOTHO-aAJAUTUBHONH COJIBIO
ABJIsIeTCsl TeMucysbgarHas conb. CoeaMHEHMs COTJIaCHO MIEsM HACTOSINEro M300peTeHus: ¢
KUCJIOTHBIMH TpPYINIIAMH, TaKUMH KaK TPyHIbl KapOOHOBOHW KHCJIOTBI, MOTYT OOpa3OBBIBAThH
(apmarieBTHYECKH TPHEMIIEMbIE CONU C (hapMaLeBTHIECKU MPHEMIIEMbIM(1) OCHOBAHHEM(SIMH).
INoaxonsmue papmManeBTHYECKH IPHEMIIEMble OCHOBHBIE COJIM BKJIFOUYAIOT B Ce0sl aMMOHHIHBIE
COJIM, COJIM LIEJIOYHBIX METAJUIOB (TAKHE KAaK COJM HATPUs M KAJIUs), COJH IIEJIOYHO3EMEIbHOTO
MeTata (Takue Kak COJNM MarHWus M KajbLUsl) U OPTaHMYECKHE OCHOBHBIE COJNM (TakMe Kak
METJIFOMUHOBASI COJIb).

Hcnonp3yemslii B HACTOSIIIIEM ONUCAHUH TEPMUH «(PapMaLEeBTHUECKU TPUEMIIEMAst COJTbY
OTHOCHUTCS K (papMarieBTU4eCKUM COJISIM, KOTOPBIE 1O Pe3yJIbTaTaM TINATEIbHONW MEIUIIMHCKON
OLIEHKHU MOAXOIAT AJisi MPUMEHEHUs MPH KOHTAKTE C TKAHSIMH JIFOJEH U HU3LINX JKUBOTHBIX Oe3
HecTeu(pUUeCKO TOKCHYHOCTH, PA3IpaXKEHUs U aJUIEPTHUYECKOW PEakUH M COOTBETCTBYIOT
NPUEMJIEMOMY COOTHOIICHUIO TOJb3a/pUcK. PapMaleBTHYECKH MPHEMJIEMbIe COJH XOPOLIO
u3BeCTHBbI 13 obnactu TexHuku. Hampumep, S. M. Berge, et al. onmuceiBaeT GpapMakoJIOrHIeCKu
npuemiiembie conu B.J. Pharm. Sci., 1977, 66:1-19.

Heiitpanbubie GopMbl cCOenUHEHHH MO HACTOALIEMY H300pPETEHUIO BOCCTAHOBJICHBI H3
CBOUX COOTBETCTBYIOIIMUX COJIEH MyTeM NPUBEACHUS B KOHTAKT COJIM C OCHOBAHHEM HIIU
KHCJIOTOH W BBIIEJIEHUS] HCXOIHOTO COEIUHEHUs] TPAIULMOHHBIM criocodom. Mcxonnas ¢popma
COEIMHEHUS] MOXKET OTJIMYAThCS OT PA3JIMYHBIX COJEBBIX (POPM ONMpEneNeHHbBIMU (PU3UIECKUMHU
CBOWCTBAMHM, TAKMMHU KaK PAaCTBOPUMOCTb B IMOJISIPHBIX pacTBOpHTENsix. HelrpanbHbie Gpopmbl
PACKPBITBIX B HACTOSIIEM ONMCAHUH COCIMHEHUH TaK)Ke BKJIFOUEHBI B HACTOSALIEE H300pEeTEHHE.

Hcnonp3yeMble B HACTOSIIIEM ONMHCAHUM TEPMHUHBI «BBOIOUTBH», «BBOAHMMBINY,
«BBEJIEHUE» U T. II. OTHOCATCS K CIOco0am, KOTOpbIe MOTYT OBITh UCITOJIB30BAHBI ISl TOCTABKU
KOMITO3ULIMHA K TpeOyeMOMy y4acTKy OHOJIOTHYECKOro AeHCTBUs. Takue crocoObl BKIFOUAKOT B

ceOs1 Oe3 orpaHMueHHs] BHYTPUCYCTaBHOE (B CYCTaBbl), BHYTPHUBEHHOE, BHYTPHUMBILICYHOE,
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BHYTPHOIYXOJIEBOE, BHYTPUKOKHOE, BHYTPHOPIOLIMHHOE, MOAKOKHOE, MePOpaIbHOE, MECTHOE,
BHYTPHOOOJIOUEUHOE, HHTASHOHHOE, TPaHCAEPMAbHOE, PEKTaJbHOE BBEACHHE U T. IL
TexHukn BBeAEHHs, KOTOpble MOTYT OBITb HCIOJNB30BaHBI CO CPEICTBAMU M CHOCOOamHu,
OMMCAHHBIMHU B HacTOsIIEeM u300pereHnu, oOHapyskeHbl B, Hanpumep, Goodman and Gilman,
The Pharmacological Basis of Therapeutics, current ed.; Pergamon; and Remington’s,
Pharmaceutical Sciences (current edition), Mack Publishing Co., Easton, Pa.

INoapa3ymeBaercs, 4TO UCMOJIb3yeMble B HACTOSIIEM OMHCAHUH TEPMHUHBI «COBMECTHOE
BBEJICHHEY», «BBEICHHbIH B KOMOMHALIMM C» M MX IPAMMATHYECKHUE YKBUBAJICHTHI OXBATHIBAIOT
BBEJICHHE JIBYX WJIM HECKOJBbKHX TEPANeBTUUECKHX CPEICTB CYOBEKTYy U MPEAyCMOTPEHO, HTO
OHH BKJIOYAIOT B ce0sl CXEMBI JICUSHHUS], B KOTOPBIX CPEICTBA BBOIWIN OJIMHAKOBBIM HJIU Pa3HbIM
cnocoOOM BBEIEHUS] WJIM B OAHO BpeMsi win B pasHoe. COrjiacHO HEKOTOpPBIM BapHaHTaM
OCYIIECTBJICHUST OJHO HJIM HECKOJBbKO OIMHCAHHBIX B HACTOSINEM H300pPETEHHH COeNUHEHUH
OyIyT COBMECTHO BBEEHBI C JPYTMMH CPEACTBAMH. Takue TepMHHBI OXBAThIBAIOT BBEICHUE
IBYX WJIM HECKOJBKUX CPENCTB CYOBEKTY, TAKMM 00pa3oM oba CpencTBa W/ MM UX MEeTaOOIHTHI
HaXOISTCS B CyOBEKTE B OAHO M TO ke Bpemsi. OHU BKIIIOYAIOT B ce0s OMHOBPEMEHHOE BBEICHUE
B OTHENBHBIX KOMIIO3UILMSX, BBEACHHE B PAa3HOE BPEMsl B OTJENbHBIX KOMITO3HLIMSX W/HIIH
BBEJIEHHE B KOMITO3MLIUY, B KOTOPOIl MPUCYTCTBYIOT 00a cpencTBa. Takum 00pa3oMm, COTJIACHO
HEKOTOPbIM BapHUaHTaM OCYLIECTBJICHUs ONMCAHHBIE B HACTOSIIIEM H300PETEeHUH COCAMHEHUS U
npyroe(ue) cpenctso(a) BBOOMIM B OAHON KoMmmo3uiuu. CorjiacHO HEKOTOPBIM BapHaHTaM
OCYINECTBJICHHUS] OMHUCAHHbIE B HACTOSIINEM OIMMCAHUU COENMHEHHUs1 U npyroe(ue) cpeactro(a)
n00aBJIEHbl B KOMITO3ULIHIO.

Kak mnpaBmio, 3¢(}exTHBHOE KOMMYECTBO COEAMHEHHMs, OMMCAHHOTO B HACTOSIIEM
M300peTeHH, BapbUPYET B 3aBUCUMOCTH OT Pa3M4YHbIX (PAKTOPOB, TAKUX KaK MPEACTABICHHOE
JIEKapPCTBEHHOE CPEACTBO WM COeAMHEHHE, (papMaleBTUYeCKUil COCTaB, MyTh BBEAEHUs], THII
3a0oeBaHus UM HapyIIeHHs, OCOOEHHOCTH CyOBeKTa MIIM XO3sSMHA, KOTOPOrO JICUMJTH, U T. 11,
U MpPH 3TOM OHO MOXKET OBbITb YCTAHOBJIEHO OOBIYHBIM CIIOCOOOM CIELHMATUCTOM HACTOSIIEH
obmacti TeXHUKU. D(PPEeKTHBHOE KONUYECTBO COEOUHEHMs IO HACTOALIEMY H300pPETEHUIO
MOKET OBITh JIETKO YCTAHOBJIEHO CMELUATMCTOM H3BECTHBIMH U3 HACTOsIIEH 00JaCTH TEXHUKH
crioco0amu.

TepmuH «3(QpPEeKTHBHOE KOTUUECTBO» HITH KTEPANEBTUUECKU 3PPEKTUBHOE KOJIUIECTBOY»
O3HAYaeT KOJIMYECTBO, BBOAMMOE CYyOBEKTy, KOTOpO€ MPUBOIUT K LEJecOOOpasHbIM WM
TpeOyeMbIM pe3yjbTaTaM, BKJIOYAsl KJIMHHUYECKHE pPe3yJIbTaTbl, HANpHMEp, HHTUOUpYET,
MO/IABJISIET MJIM CHIDKAET CUMITTOMBI COCTOSIHUS, KOTOPOE JICUMITH, Y CyOBEKTa MO CPABHEHHIO C
koHTposieM. Hampumep, TepaneBruuecki 3¢ (HEeKTHBHOE KOJMYECTBO MOKET OBbITh MPEICTABICHO

B CTaHAAPTHOH JIeKapCcTBEHHOW dopme (Hampumep, oT 1 mr no npubnusurensHo S0 T B CYTKH,
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Harpumep, oT 1 Mr 10 NpUOJIM3UTENIBHO 5 TPaMM B CYTKH).

OtnenbHbIl cOCOO BBEIAGHUS M CXeMa MpHeMa OyAyT BBIOpPAHBI JIEYALIHM BPavoM,
NpUHUMas BO BHUMAaHHUE JaHHBbIE cilydasl (Hampumep, CyOBeKT, 3a0oyieBaHue, MpennojaraeMoe
TeueHue 3a00NeBaHMs, OCOOBIH PEKUM JICUEHHs U SIBJISIETCS JIM JIeUeHHe MPOPHIAKTUIECKUM).
JleueHue MOXKET BKJIIOUYATh B CeOsl CYTOYHbIC MJIM HECKOJIBKO Pa3 B CYTKH HJIH HE KaKIbIi JeHb
(Takue Kak eXKEeHEeNeNbHO MJIM €KEMECSYHO M T. I.) J03bl B T€YE€HHE OT HECKOJIbKUX JHEH IO
MecCsILIEB UM JJake JieT. TeM He MeHee, CIeMaIUCTy HACTOosALIeH 00acTh TeXHUKH OyAyT cpasy
TOHSITHBI COOTBETCTBYIOLIME W/WJIM SKBHBAJICHTHbBIC J03bl, UCXONAS M3 JO3UPOBOK NPHHSATHIX
KOMITO3ULIMH 111 JiedeHus: cesizaHHOro ¢ PPARO 3a0oneBaHust ¢ MpPUMEHEHHEM PacKPBITHIX
PPAR aroHucToB ajisi OpMeHTaLNH.

«CyOBeKTOM» SIBIISIETCS] MJIEKOIHUTAOIIEe, MPEANOYTUTEIBHO YEJIOBEeK, HO TAaKXKe MOXKET
ObITb M JKMBOTHOE NPH HEOOXOAMMOCTH BETEPUHAPHOIO JICUYEHUs], HAImpuUMep, IOMAIIHUE
’KMBOTHBIE (HarpuMep, COOAaKH, KOIIKH U T. I.), CEJIbCKOXO03HCTBEHHBIE )KUBOTHBIE (HAIIPUMED,
KOPOBBI, OBLbL, CBUHBH, JIOUIAAW U T. I.) U JAOOpATOpHBIE XXHBOTHbIE (HAIPUMEpP, KPBICHI,
MBIIIY, MOPCKHE CBUHKH H T. I1.).

«DapmaLeBTHYECKH TPHEMIIEMBIH HAMOJHUTENbY U «(HapMaleBTUYECKH IMPUEMIIEMbIH
HAITOJTHUTEJNbY» OTHOCHUTCS K BEIECTBY, KOTOPOE CIOCOOCTBYET 0Opa3OBaHHIO W/WIIN BBEICHUIO
AKTUBHOTO CpeAcTBa M/miHM abcopOuuu CyOBeKTy M MOXKET ObITh BKIIOYEH B KOMITO3HMLIMU
HACTOSIIIETO PACKPBITUSI 0e3 OKa3aHWsl 3HAYUTEBHOTO MOOOYHOrO TOKCHKOJIOTHYECKOrO
nevictBuss Ha cyObekr. HeorpaHuumBarouiyie mpuMepbl (apMaleBTHUECKH MPUEMIIEMBbIX
HOCUTEJIEW W HamoJHuTeNneld BKIHOYarOT B cebs Bomy, NaCl, dusuonmorudeckue coyeBble
pacTBOpBI, JlakTar PuHrepa, HOPMAaJbHYIO C€axapo3y, HOPMAJbHYIO TJIFOKO3Y, CBS3YIOLIHE,
HAMOJTHUTENIH,  Pa3pBIXJIUTENM, CMa304YHble  BEILIECTBA,  TMOKPBITHS,  MOACIACTUTEIH,
BKyCOapoMaTH4eckue N00aBKH, COJIEBbIe PAcTBOPHI (TakMe Kak pacTBop PuHrepa), CrupThl,
Maciia, JKeNaTUH, YIJeBOIbl, TaKHe KaK JIAKTO3a, aMIJIO3a WM KpaxMall, CJIOKHbIE 3(UpPbI
JKUPHOHM KUCJOTBL, THAPOKCUMETHUILIEIUIOIO3Y, TOIUBUHIIITUPPOIUINH U KPACSIIHe BEIIECTBA,
u T. . Takue npenaparsl MOryT OBITh CTEPUIIN30BAHHBIMH U, TIPH HEOOXOTUMOCTH, CMEIIAHbI CO
BCIIOMOTATEJbHBIMA  CPEACTBAMM, TAaKHMHU KaK CMa304Hble BEIIeCTBAa, KOHCEPBAHTHI,
CTa0MJIN3aTOPBl, CMAYHMBAIOIIUE CPENCTBA, SMYJIBIATOPBI, COJHM Ui OKAa3aHWs BIHMSHHUS Ha
OCMOTHYECKOE JaByieHne, Oydepsl, Kpacsiine U/ uiv apOMaTHUYECKHUe BELIECTBA, U T. M., KOTOPbIE
naryOHbIM  00pa3oM He pearupyoT C HJId He B3aUMOACHCTBYIOT C AaKTHBHOCTBHIO
NPECTABICHHBIX B HACTOsIIEM H300peTeHuH coennHeHnd. Crienuanuct HacTosimed obiactu
TEXHUKH OTMETUT, 4YTO JApyrue (apMaleBTUYEeCKHEe HOCUTEIM M HAMOJHHUTENU SIBJSIFOTCS

NOAXOAAIINUMU IJI MPUMEHECHUS C PACKPBITBIMH COCIUHCHUSAMU.
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Coeounenus no nacmosuyemy u300pemenuio

B Hacrosimem n300pereHnn pacKpbIThl BAPHAHTHI OCYIIECTBIEHHUS] COSAMHEHUsS OOIeit

dopmyast (1), (IT) mnm (I11):

0
HOJS(\/\/O Rs
H,C CHs

(110),

Wi ero (hapMareBTHUYECKU TIPUEMIIEMON COJIH,

re:

R! npencrasnsier coboii Bomopon, ranores, -C1—Cs-ankun, -C1—Cs-ranorenankun, -CN, -
C1—Cy4-ankokcu, -C1—Cy-ranoreHankoxkcu Wil -Cs—Ce-LIUKIIOATKUI;

Q! npencrasnser coboii CH unu N;

R? npencrasnsier coboii Bomopon, ranores, -CN, -C1—Cs-anxun, -C1—Cs-rajoreHankun, -
C3—Ce-tuxnoankun, -Ci1—Cs-ankokcu, -Ci—Cy-ranorenankokcu, -S(Ci1—Cs-amkun), -SO2(C1—Cy-
aNKMI), 5- MK 6-4JIeHHBIH TeTePOLHKI, apUI, S-uleHHbI reTepoapu, -=—=-R*4, -O(CH2)mR?E,
-NH(C1—C4-ankun), -N(C1—Cys-ankmn), wm --C(O)(C1—Cs-ankmn), tae apui U reTepoapu

HeoOs3arenpHO 3amerneHbl rajoreHoM, -OH, -CN, -Ci—Cs-ankuioM, (HOpMUIIOM, aLETHIIOM,



13
AIleTOKCH WJIH KapOOKCH, U T/Ie M MPEACTaBIsieT COOOU LeIoe YUCIIO CO 3HaYeHueM 1, 2 wim 3,

X TIPEICTABIISIET COOOM LIeJI0e YHUCIIO CO 3HaUeHueM | um 2;

R u R® kaxnelii HesaBucumo mnpenctapiser coboit  -Ci1—Ca-amxmm, -C1—Ca-
rajgoreHankui min -Cs—Ce-1IUKITOaTKIII,

kaxaeii R?° HesaBucumo mpencrasiser coboii Bomopon, ranores, -Ci—Cs-anxun, -CN
unu -C1—Cs-aaKkokcH;, 1

R® npencrasnser coboit CH3 umu CDs.

CornacHo 1% BapuaHTy OCYINECTBJIEHHS COENMHEHHE XapaKTePU3YeTCsl CTPYKTYPHOMH
dopmynoii (I), (I) unu (III), rne R* npencrasnser coboit CH3, a ocTapiirecss nepeMeHHbIE
TAKOBBI, KaK OTMpPEIENIEHO BHILIIE.

CornacHo 2" BapwaHTy OCYINECTBJIEHUS COEIWHEHHUE XapaKTePU3YETCsl CTPYKTYpoOi

dopmysl (Ia), (Ia) wnu (I11a):

Y
o N
HOJ\/\K\/O CH;
(Ila); wnm
2
RN (R,
U
—N
Y
o N
CH
HOJJ»(\/\/O 3
HsC CHs .
(Ia);

nin €ro q)apMaLIeBTI/ILIeCKI/I npuemjieMass COJib, TrA€ MNEPEMEHHBIE TAKOBBI, KakK

onpeneneHo mist popmyr (1), (IT) u (III).
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Cornacuo 3" BapuaHTy OCYLIECTBJIEHHsS COEIMHEHHE XapaKTEPU3YeTCsl CTPYKTYpOH
dbopmyel (Iaa):

RZ

= /(Rzo)x
S
_N
e
H;
O. £ CH3
R1
(laa);

WK, aJIbTEPHATUBHO, CTPYKTYpoil popmyusl (Iaa’):

(@)
mQ)

5

HO

(Taa’);
Wi ero (apMaleBTHUECKH TMpHeMJIeMasi COJib, TIJle IEePEeMEHHbIe TAaKOBbL, Kak
ornpeneseHo B 1°% BapuaHTe OCYIIECTBICHUSI.

Cornacao 4" BapmaHTy OCYILIECTBJIEHHsS COEIMHEHHE XapaKTEPHU3YETCsl CTPYKTYpOH
¢dopmyasl (Ib), (IIb) wnu (I1Ib):

N
—N
O CH, N
CH
HOJJ\/k/\/O 3
R1
(Ib),
2
R\]¢\/ (R2°)x
N
—N
o N/
HOJ\/Y\/O CH;
CH3 R1



0
(o) CH
HOJJ»(\/\/ 3

HsC CHs

(I1Ib);
Wi e€ro (I)apMaL[eBTI/ILIeCKI/I npuemjieMasi COJib, A€ MNEPEMEHHBIC TAKOBbBI, KakK
ompeneneHo B 1°% BapraHTe OCYIIECTBIICHUSI.
CornacHo 5" BapuaHTy OCYILIECTBJICHHUs COEIMHEHHE XapaKTepU3yeTrcsi CTPYKTYpou

dbopmysl (Ibb):

(R®),

Rw
—N
~

CH,

(Ibb),

WIH, aJIbTEPHATHBHO, CTPYKTYpoit popmy.isl (Ibb’):

\}/\/(Rzo)x

s

)l\)\/\/ CH,

(Ibb);
UIn €ro (I)apMaL[eBTI/ILIeCKI/I HpI/IeMJIeMaSI COJIb, TAO€ HepeMeHHbIe TaKOBBI, KakK

onpeneneHo B 1%

BapUaHTE OCYIIECTBIIEHUSI.

CormacHo 6" BapwaHTy OCYINECTBJIEHHS COEIWHEHHWE XaPaKTEPU3YETCsl CTPYKTYpOi
moboit u3 popmyn (I)—(11I), (Ia)—~(Illa), (Iaa), (Ib)—(I1Ib) umu (Ibb), rne R* mpencrapaser coboit
rajioreH, -Ci1—Cs-anmkmn, -C1—Cy-ranorenankui, -Ci—Csy-ranorenankokcu, -S(C1—Cy-ankmn) v
bypanwn, roe ¢ypaHu Heobs3aTelbHO MOXKeT ObITh 3amerieH -C1—Cy-aKuiioM; a oCTaBIIHeCs

NIepeMEHHbIE TAKOBBI, KaK ornpeneneHo B 1%

BapHUaHTE OCYILECTBIEHMUSI.
CornacHo 7" BapuaHTy OCYLLIECTBJIEHUs COEIMHEHHE XapaKTepU3yercsi CTPYKTypoi

moboii u3 popmyn (I)—(11I), (Ia)—(Illa), (Iaa), (Ib)—(I1Ib) umu (Ibb), rne R* nmpencrapaser coboit
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rajoreH, -CH3, -Ci-ranorenankun, -Ci-ranoreHankokcu, -SCH3 wnu dypannn, roe ¢ypasun
HeoOs3aTenbHO MOkeT ObiTh 3amemeH -CH3; a ocTaBmmmecss mHepeMeHHbIE TaKOBBI, Kak

onpeneneHo B 1°%

BapUAHTE OCYIIECTBIICHUS.

CormacHo 8" BapwaHTy OCYINECTBJIEHUS] COEIUHEHHE XapaKTEPH3YeTCsl CTPYKTYpOH
mo6oit u3 popmyn (I)—(1II), (Ia)—(Illa), (Iaa), (Ib)—(IlIb) umu (Ibb), rne R* npencrasaser coboit
ranores,- CHj3, -Ci-ranorenankun, -Ci-ranoresankokcu win -SCH3, a ocTaBiimecs: nepeMeHHbIe
TAKOBBI, KaK ornpenesieHo B 1°% BapraHTe OCYIIECTBIICHUSI.

CormacHo 9" BapwaHTy OCYINECTBJIEHUS COEIUHEHHE XapaKTePH3YeTCsl CTPYKTYpoOH
no6oii u3 popmyn (I)—(1II), (Ia)—(Illa), (Iaa), (Ib)—(I1Ib) umu (Ibb), rne R* npencrapaser coboit
xjop, He3zamemneHHbll (ypanmn, -CHj3, -CF;, -OCF3, -OCHF> umun -SCH3, a ocraBmmecs

nepeMeHHbIEe TAKOBBI, KaK ornpeneneHo B 1%

BapUAHTE OCYILIECTBIICHHSI.
Cornacuo 10" BapuaHTy OCYIUECTBJICHUS COEJUHEHUE XapaKTEPU3YeTCsl CTPYKTYpPOH
nro6oii uz popmyan (I)—(1II), (Ia)—~(I11a), (Taa), (Ib)~(I1Ib) unu (Ibb), rae R* npencrasusier coboii -
CF; umu -OCF3;, a ocraBiimecs INEepeMEHHbIE TaKOBBbL, Kak ompeneneHo B 1° BapuaHTe
OCYIIECTBIICHHSL.
Cornacuo 11" BapwaHTy OCYINECTBIICHHS COEJUHEHUE XapaKTEePU3YeTCsl CTPYKTYpOH
nro6oit u3 gopmyn (I)~(10I), (1a)—(111a), (Iaa), (Ib)—(11Ib) unu (Ibb), rne R? npexncrasaser coboii -

CF3, a ocTaBinecs mepeMeHHbIe TAKOBBI, Kak omnpeneneHo B 1%

BapUAHTE OCYILECTBIICHHSI.

CormacHo 12" BapuaHTy OCYLIECTBJIEHHsS COCIUHEHUE XapaKTEPH3YeTCs CTPYKTYpoOH
moboit w3 popmyn (I)—(11I), (Ia)—(I1la), (Iaa), (Ib)—(I1Ib) umu (Ibb), rme R' mpencrapaser coboit
BOZIOPOJ WJIM TajIOTeH; a OCTABILINECS MEPEMEHHbIE TAKOBBI, KaK ompeneneHo B 1°%, 6°%, 7°% 8%
9% 10° mym 11°™ BapuaHTe OCYLIECTBICHHSI.

Cormacno 13" BapuaHTy OCYIIECTBJIEHHS COCIUHEHUE XapaKTEPH3YeTCs CTPYKTYpOH
moboit u3 popmyn (I)—(1T), (Ia)—(11Ia), (Iaa), (Ib)—(IlIb) umu (Ibb), rme R! mpencrasnser coboit
BONIOpOA WiH (PTOP;, a OCTABIIMECS MEPEMEHHbIE TaKOBBI, KaK omperneneHo B 1%V, 6% 7°% 8%
9% 10° mym 11°™ BapuaHTe OCYLIECTBICHHS.

CornacHo 14" BapuaHTy OCYIIECTBJICHHS COCOUHEHHUE XapaKTEPH3YeTCs CTPYKTYpOH
mo6oit u3 popmy (I)—~(11I), (Ia)—(11la), (Iaa), (Ib)~(I1Ib) umu (Ibb), rae kaxawiii R*° HezaBucumMoO
npencTaBsier coOOH BOAOPOA WJIM TaJOTe€H, a OCTAaBIIMECS MEPEMEHHbIE TaKOBBI, Kak
ompenenieHo B 1°%, 6% 7°% 8™ 9O 10°% 11°%, 12°™ wnm 13°™ BapuaHTe OCYIIECTBIICHHSI.

CormacHo 15" BapuaHTy OCYIIECTBIIEHHS COCOUHEHHE XapaKTEPH3YeTCs CTPYKTYpOH
mo6oit uz gopmyna (I)—(111), (Ia)—(Ila), (Iaa), (Ib)—~(I1Ib) unu (Ibb), rne R* npencrasaser coboit
BONOpOA win (PTOp;, a OCTABLIMECS MEPEMEHHbIE TaKOBBI, KaK ompeneneHo B 1%V, 6%, 7°% 8%
9oM 10, 11°Y, 12° mym 13°™ BapuaHTe OCYILIECTBIICHUS.

CornacHo 16" BapuaHTy OCYILIECTBJIEHUS COEIUHEHHE XapaKTepU3yeTcsl CTPYKTypoi
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moboit u3 ¢opmynasl (Iaa) unu (Ibb), rme R mpencrasnser coboii Bomopox umu ¢rop, R?
npencrasisier coboii C1—Cs-ranorenankun wum Ci1—Cs-ranorenankokcu, R* mpencrasiser
co0oii BOZOPO U X MpencTaBisieT OO0 Lesioe YICIIO CO 3HAaYeHHEM 1.

Cornacuo 17 BapHaHTy OCYIUECTBJICHHS COSJUHEHHE XapaKTEePU3yeTCsl CTPYKTYpOH
moboit u3 popmynsl (Iaa) unu (Ibb), rne R! mpencrasnser coboii Bogopon, R? mpencrasiser
coboit Tpudropmerun wumu Tpupropmerokcu, R mpencrasnser coboii Bomopon M X
NpeACTaBIIsieT COOOH Hesioe YUCIIO CO 3HAaYCHHEM 1.

CormacHo onpeneneHHbIM BapHaHTAM OCYIIECTBIEHHUS HACTOALIee H300peTeHNe
OTHOCHTCS K JIOOOMY M3 COeUHEHUI, n300paKeHHBIX B pa3ziesie MPUMEPOB HACTOSILIECH 3asiBKH;
(papmarieBTHYECKH IPUEMIIEMbIE COJIH, a TAKKe HeHTpaibHble POPMBI TAKMX COSTUHEHUMH, TAKKE
BKJIOYEHbl B Hacrosumee wu3oOpereHne. OcoObiM  00pa3oM, pacKpbIThle BapUAHTBHI
OCYIIECTBJICHUSI OTHOCSITCS K JIIOOOMY M3 COCOWHEHHH, NMPENCTABICHHBIX B NMpUMeEpax 2a—2u;
(apmarieBTHYECKH IPUEMIIEMbIE COJIH, a TAK)XKe HEHTpaibHble HOPMBI TAKMX COSTUHEHUM, TAKKE
BKJIIOUEHbI B PACKPBIThIE BAPUAHTHI OCyInecTBIeHUs. COracHO MPeANOUTHTENIbHBIM BapUaHTaM
OCYIIECTBJICHUS PACKPBIThIE BAPUAHTbHI OCYLIECTBJIEHHS OTHOCSTCS K JIIOOOMY U3 COeOUuHeHUil
2a-2u; (dapmaneBTUYECKH TpPHEMJIEMbIE COJM, a TakXe HeHWTpaibHble (OPMBI TaKHX
COeIMHEHUH, TaK)Ke BKJIIOYEHBI B PACKPBITIE BAPHAHTBI OCYIIECTBICHHUS.

Jlpyroii BapuaHT OCYLIECTBJICHHs HACTOSILIErO N300pEeTEeHUs] OTHOCUTCSI K THAPATaM WU
COJNIbBATaM COEIMHEHUH, PAaCKPBITHIX B HACTOSIIEM M300pETEHHH, TAaKUM KaK 3TAHOJSTBHL, H
KPHUCTAJUTHYECKUM TOJMMOP(HBIM BelecTBaM Jirodoro u3 coenunennii popmydsi (1), (II) u (11I),

WK UX (papMalieBTUYECKH TPUEMJIIEMbIM COJISIM.

Cnocobbl nonyuens coeOunenuii N0 HACMOosEeMy U300pemeHuIo
PackpriTel criocoOpl monyuenusi coenmneHuit dopmyasl (1), (II) u (III). B wuenom,
coequuenne popmynel (I), tne R npencrasnsier coboit -CH3, MOXeT ObITh MONyYEHO MyTeM

OCYIIECTBJICHHsI B3aMMOAEHCTBHs coenuHeHus Gopmydsl (IV)

2
N R
aQl |
COOH
Iv)

C MpoI-2-1H- 1 -aMUHOM € nosy4eHneM coennaeHust popmyiet (V):

2

RV\/ (R2°)X

aQl, | o
HN

A
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(V).
Hanee ocymiecTBisuid  B3amMopelcTBue — coenuHeHust  Qopmynsl (V) ¢ 2-

METOKCHOEH3MJIAMIUHOM C TIoJiydeHueM coeanaenus Gopmysl (VI):

R (R20),

£

A

Ql,
—N
N/
MeO CH;3
R1

(VD).
Coenunenne ¢opmynsl (IV) 3areM MOryT monaBeprath yCJIOBUSIM IEMETHJIMPOBAHUS C

nojiyueHueM coenuHennst Gopmy sl (VII):

R

-

2
7&\//(R2°)x

Qg
—N
N/
HO CH;
R1
(VID).
Coemunenne  Qopmynsr  (VI) moxer pearmpoBath ¢ (R)-3THi-6-Opom-3-

METHJITEKCAHOATOM ¢ ToNyueHueM coenuHeHus popmyisl (VIII):

Y\/(Rz")x

0 CH3
EtO

(VII).
Hanee coemunenue ¢opmynbl (VII) moryr moasepraTh YCIOBHSM THIAPOJH3a C
nojiyueHueM coenuHerns Gopmy i (1).
INonoOubiM oOpa3om, coenuHenne ¢opmynsl (II) Moxer ObITh mONyYeHO myTEM
OCyILIEeCTBIIEHHsI B3auMozaencTsust coenraeHust popmysl (VII) ¢ (£)-3Trun-6-6pom-4-MeTHITeKC-

4-eHOATOM C MOoNTyueHueM coequaeHus popmysl (1X):



(IX).
IMocnenyromum rumgponmsoMm coenuHeHust (opmynsl (IX) mnonmyuanm coenuHeHue
dopmyasl (II).
AnanornunbiM oOpasoM, coenuHeHue Qopmyisl (III) moxer ObITH MOMy4YeHO MyTEM
ocyliecTBlieHust B3aumozerictsuss coenuHeHuss ¢opmynsl (VII) ¢ (£)-3tun-6-Opom-2,2-

OUMETIIITEKC-4-€HOATOM ¢ TIoNTyueHueM coequHenust popmyisl (X):

2
R 7¢\/[ (RZO)X

ay
_N
Ny

-

o]
CH
EtOJWO 3
HsC” "CHs
R1
(X).
INocnenyromuM TUAPONU3OM CcoeAuHeHus ¢opmynsl (X) mody4damd COeJUHEHHE

dopmysr (11D).
IMoapoOHble MPOTOKOJIBI CHHTE3a Uil MOJyYeHHs MPUBOAMMBIX B Ka4eCTBE MPUMEPOB

coenunenuii popmyiel (1), (I1) u (III) npeacraBiens! B mpuMepax 2a—2u.

Cnocoovl nevenusi

PackpbiBaroTcsi crocoObl JieueHus csizaHHOTO ¢ PPARS 3aboneBanust WK COCTOSIHUS Y
cyObekta. CmocoObl MOryT MpeayCcMaTpuBaTh BBEOCHHE CYOBEKTY TepaneBTHYECKH
5(pPEeKTUBHOTO KOJMYECTBA OJHOTO WM HECKOJNbKUX COCJUHEHHIH WM KOMIIO3HLHIA,
NPENCTABJICHHBIX B HACTOSIIIEM JJOKY MEHTE.

CornacHO OmHOMY BapHWaHTy OCyIIeCTBJIeHUs cBsizaHHbIM ¢ PPARJ 3aboneBanunem
SIBJISIETCSl MUTOXOHIpUanbHOe 3aboneBanue. [IpuMepbl MUTOXOHIPUATBHBIX 3a00JeBaHUIN
BKJIOYAlOT B ceOs1 ©Oe3 orpanmuenus Oonesnp Ambpnepca, CPEO - XpoHWYeckyro
MPOTrPECCUPYIOIYI0  BHEIHIOK  ofpranemoruieruto, cuHapoMm  Kuphaca-Ceiipa  (KSS),
HacJIeNCTBeHHYI0 onTHyeckyro Herponatuio JleGepa (LHON), MELAS - MHTOXOHIpHATIBHYIO

MHOMATHIO, SHIE(PAJTOMHONATHIO, JIAKTATALIUI03 U MONoOHble MHCYIbTY s>mu30npl, MERRF -
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MHOKJIOHUYECKYIO 3THJIETICHIO C PBAHBIMH MbIIIEYHBIMU BOJNIOKHaMH, NARP - HeiiporeHHyr0
MBIIIEYHYIO CIab0CTh, aTAKCHIO, MUTMEHTHBIN PETUHUT U cHHIpoM [IupcoHa.

CornacHo apyrum BapuaHTaM OCyLIeCTBiIeHUs CBsi3aHHBIM ¢ PPARO 3aboneBanmem
SIBJIIETCSL COCYANCTOE 3a00jieBaHue (Takoe KaK CepAeuyHO-COCYOUCTOe 3a00sieBaHUe WIH JIF000e
3a0oneBaHNe, NpPU KOTOPOM OyZeT TMONe3HbIM YCHJIEHHE BacKyJSIpU3alMd B TKAaHSX,
JEMOHCTPHUPYIOINX YXYAIIEHHBIH WM HENOCTAaTOYHbI KpoBOTOK). CoOrmacHo Jpyrum
BapUaHTaM OCyLIecTBIeHHs cBsizaHHBIM ¢ PPARO 3a0oneBanmeM sBIsieTCss MBbIIEYHOE
3a0oneBaHNe, TaKoe Kak MbliedHas auctpodus. [Ipumepsl MplmedHOH qUCTpOGHUH BKIIIOYAIOT B
ceOs1 Oe3 orpaHmveHus: MpleyHyo aucrpoduro [romenna, mpimeunyro guctpoduro bexkepa,
Ta30BO-TUICYEBYIO MBIIIEYHYIO AUCTPOPUIO, BPOKACHHYIO MBIIIEYHYIO AUCTPOQHIO, Ijieye-
JIOTIATOYHO-JIMLIEBYIO MBIIIEUHYI0 AUCTPOPHUI0, MHUOTOHHYECKYIO MBIIIEYHYIO TUCTPODHIO,
OKYJIO(papUHT€IbHYIO MBIIIEYHYI0 ANCTPOPUIO, AMCTANBHYIO MBILIEUHYIO AUCTpoduio u
MBIILIEYHYIO nucTpoduro Dmepu-/petipyca.

CornacHO HEKOTOPHIM BapHaHTaM OCYLIECTBIEHUs CBA3aHHBIM ¢ PPARS 3a0oneBanuem
WIN COCTOSIHUEM SIBJIIETCS AEMHUEITMHU3NPYIOIIee 3a00IeBaHIe, TAKOE KaK PACCESTHHBIN CKIIEPO3,
Oonesnp  Illapko-Mapu-Tyra, OGonesup  Ilenmueyca-Mepubaxepa,  SHUE(PATOMHENHNT,
HEMPOMHUETUT 3PUTENILHOTO HEPBa, anpeHoneiikonuctpodust umu curapom [ uitena-bappe.

CornacHo ApyruM BapuaHTaM OCyLIecTBIeHHs cCBsizaHHbIM ¢ PPAROS 3aboneBanuem
siByIsieTCsl MeTabonueckoe 3aboneBanue. [Ipumepnl MeTabonndyeckux 3a00JIeBaHHI BKIFOYAOT B
ceOs1 O6e3 orpaHHuYeHHs] OXKMPEHUE, TUMEPTPUINIULEPUAESMHUI0, TUMIEPIUITUISMHUIO, THITO-ajIb(a-
JIMMIOTIPOTENHEMHIO, THIIEPXOJIECTEPUHEMHIO, TUCIUIHIEMHIO, CUHAPOM X U CaxapHbIi auader
I Tuna.

CornacHo clienyrmuM BapuaHTaM OCyIIeCTBIIeHUs cBsi3aHHbIM ¢ PPARGJ 3aboneBanrem
SIBJISIETCS] HAPYIIEHUE MBIIIEYHON CTPYKTYpbl. IIpumepbl HapylleHUIl MBIIIEYHONH CTPYKTYpbI
BKJIFOYAIOT B ceOst 0e3 orpaHuyeHuss Muonatuio beriema, 0OJe€3Hb LEHTPAJIBHOTO CTEPIKHS,
BPOXKIEHHYIO AHCIPONOPLHIO BOJIOKHUCTOTO THIIA, TUCTABHYIO MBIIIEUHY0 nuctpoduto (MD),
MD Jlromenna u bexkepa, MD Dwmepu-/lpeiidyca, miede-nonarouno-nunesyro MD, muonaruto
TMAJIMHOBBIX TEJIell, Ta30BO-TUIeueByI0 MD, MblledyHbIe HAPYIIEHUS, CBSI3AHHBIE C HATPHUEBBIM
KaHAJIaMH, MHOTOHHYECKYIO XOHAPOIUCTPODHIO, MHOTOHHYECKYIO aucTpoduio,
MHOTYOYJSIPHYIO ~ MHUOMAaTHIO, 3aloyieBaHne ¢ 0O0Opa3oBaHMEM  HEMAJHHOBBIX  TEJel,
okynodapunreansHyro MD u Hefep kaHe MOYH MPU HATIPSIKEHUH.

CornacHo clienyroImuM BapuaHTaM OCyIIecTBIIeHUs cBsi3aHHbIM ¢ PPARGS 3aboneBannem
SBJISIETCSl HApylIeHWEe HEeUpOHanbHOW akTuBauuu. I[Ipumepbl HapylleHUH HENMPOHAIbHOU
aKTUBALIMK BKJIIOYAIOT B cebst Oe3 orpaHmuYeHus: aMUOTPO(PUYECKHUI JIaTepasibHbII CKJIEpPO3,

6onesnp llapko-Mapu-Tyra, cuanpom I'uiiena-bappe, cunapom JlamOepra-HToHa, paccesHHbIN
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CKJIEPO3, MHACTEHHUIO TPABUC, TIOBPEKACHHE HepBa, NepuPepUdIecKyrd HeHpomaTuio,
CIMHAJBHYIO MBIIIEYHYIO aTPOHI0, MO3MHUI Mapaiud JIOKTEBOTO HEPBa M TOKCHYECKOE
HEPBHO-MbILIEYHOE HAPYLICHHUE.

CornacHo apyrum BapuaHTaM OCyLIeCTBiieHUs CBsi3aHHBIM ¢ PPARO 3aboneBanmem
SIBJSIETCSI  CBSI3AHHOE C MBIIIEUHBIM YTOMJIGHHEM HapyuieHue. I[IpuMepsl CBS3aHHBIX C
MBIIIEYHbIM yTOMJICHHUEM HApYyLICHUH BKIIOYAlOT B cebst 0Oe3 OrpaHHYeHUs: CHHIPOM
XpOHHYeCKON ycranoctH, caxapHbiii auader (I wnm Il Tuna), Gone3HP HAKOIUIEHUS TJIMKOTEHa,
¢ubpomuanrmro,  arakcuro ~ Dpumpelixa, NEPEMEKAIOLIYIOCS  XPOMOTY,  MHOIATHIO,
oOycnoBneHHyo HakoruieHueMm nununoB, MELAS, mykononmcaxapunos, 6onesnp Ilomne u
TUPEOTOKCUYECKYIO MUOMIIATHIO.

CornacHo HEKOTOPBIM BapHaHTaM OCYLIECTBIeHHs cBsa3aHHbIM ¢ PPARG 3a0onesannem
SIBJSIETCSI CBSI3aHHOE C MBIIIEYHOW Maccoil HapyuieHue. [Ipumepsl CBSI3aHHBIX C MBIIEUHON
MacCOl HapylIeHHH BKJIIOHYAIOT B ceOs 0e3 OrpaHuYeHHsi KaxXeKCHIO, JereHepaLuio Xpsilia,
1iepeOpabHbIi Mapaand, CHHIPOM CAABIMBAHUS, MHOIIATHIO KDUTUYECKUX COCTOSTHHN, MUO3HT C
BKJIFOYEHHBIMU TEJIbLIAMH, MBIIIEYHY arpoduio (IUCPYHKUHUOHATIBHYIO), CapKOMEHHIO,
CTEPOUAHYIO MUOIATUIO U CUCTEMHYIO KPACHYIO BOJTUYAHKY.

CornacHO ApyrmM BapuaHTaM OCYyLIeCTBIEHHs cBsi3aHHbBIM ¢ PPARJ 3aboneBanmnem
SBJISIETCS.  CBsI3aHHOE C OeTa-okucieHneM 3aboneBanue. [lpumepnl CBsi3aHHBIX C Oera-
OKHCIICHHEeM 3a00JIeBaHMI BKJIOUAIOT B ceOs 0e3 orpaHuyeHwss CHCTEMHBIH aeduuut
TpaHCHopTepa KapHUTHHA, AeduuuT kKapHutHHnaasmurounrpanchepaser (CPT) II, meduur
mnmuHHOLenodeyHoH  ammin-KoA-permnporenasst  (LCHAD  wmm VLCAD),  nedunur
TpU(YHKIHMOHATIBHOTO (pepMeHTa, neUUUT CcpeaHeuenoyeuHon ammi-KoA-neruaporeHasbl
(MCAD), nedpunur xopotkouenodeunoii ammi-KoA-nerunporenassl (SCAD) u pubodiaBuH-
YyBCTBUTEJbHBIE HapyIieHus B-okucnerus (RR-MADD).

CornacHO HEKOTOPBIM BapUaHTaM OCYLIECTBIICHHs CBsi3aHHbIM ¢ PPARG 3a0oneBannem
SIBJIIETCSL COCYAUCTOE 3a0oneBanue. [IpuMepsl COCyAMCThIX 3a00JIeBaHUI BKJIFOYAIOT B ce0s Oe3
OTPAaHUYEHUS] HEIOCTaTOYHOCTb NepU(pEepUIecKuXx COCYAOB, 3aboyeBaHue mepuphepuIecKux
COCYIIOB, TIEPEMEKAIOINYIOCS XPOMOTY, 3aboneBanue mnepudepudeckux cocynos (PVD),
3abonesanne nepudepudeckux aprepuii (PAD), okkiro3uonHoe 3a0oneBanue nepudepuaeckux
aprepuii (PAOD) u nepudepryeckyro OOMUTEPUPYIOLIYIO aPTEPUOTIATHIO.

CornacHo napyrum BapuaHTaM OCYIIeCTBieHUs CBsi3aHHbIM ¢ PPARO 3aboneBanuem
SBIISIETCS TJa3HOe cocyaucToe 3aboneBaHue. [Ipumeprl TIa3HBIX COCYIUCTBIX 3a00JeBaHUI
BKJIIOUAIOT B cebst 0€3 OorpaHMYeHHsi BO3PACTHYIO MaKyJsipHyrO nereHepanuio (AMD), 6one3Hb
IlTaprapara, TMOEPTEH3UBHYI PETHHOMATHIO, MHAOSTUYECKYI0 PETHHOIATHIO, PETHHOIATHIO,

MaKyJISIPHYIO IET€HEPaL U0, KPOBOU3IMAHHUE B CETUYATKY U INIAYKOMY.
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CornacHo clienyroImuM BapuaHTaM OCyIIecTBIIeHUs cBsi3aHHbIM ¢ PPARGS 3aboneBannem
sBisieTcss 3a00NieBaHME MBIIIEYHOrO ammapara riasa. [Ipumepsl 3a0ojeBaHMN MBIIIEUHOTO
ammapara rja3a BKJIIOHAlOT B ceOs Oe3 orpaHuueHust crpadbmsm (Kocoriasue/OnysKaaroimii
B3I/ AUBEPTEHTHBIN CTPaOU3M), MPOTPECCUBHYIO BHEIIHIOK O(TAIBbMOIUIETHIO, U30TPOIIHIO,
SK30TPONHIO, HapylleHue peppakuud W aKKOMOJAIMH, THIIEPMETPONUI0, MHOIHIO,
ACTUIMaTH3M, AHW30METPOIHUI0, MPEeCOMONHI0, HAapYLIeHHe aKKOMOJAALUH WM BHYTPEHHIOIO
o(pTaTEMOTLIIETHIO.

CornacHo clienyromuM BapuaHTaM OCylIecTBlieHus cBsi3aHHbIM ¢ PPARGS 3aboneBannem
ABIsieTcs MeTabonuueckoe 3abonesanue. Ilpumepsl MeTabonUYeCKX HapYLIEHUH BKIJIIOYAIOT B
ceOss 0e3 oOrpaHuueHHs] TUNEPIUNHUAEMHIO, JUCIUNUAEMHUIO, THIIEPXOJIECTEPHHEMHUIO,
TUNIEPTPUTITULEPUAEMHUIO, THITIOXONEeCTepuHEeMHIo 3a cueT HDL, runepxonecTepuHeMHUIO 3a cUeT
LDL w/unun xonecrepuHemuto He 3a cuer HLD, runmepmporemnemmo 3a cuer VLDL,
IAMCITUIIONIPOTENHEMHIO, TUIONPOTEHHEMHIO anojunporenHa A-I, atepockiepos, 3aboneBaHue
apTepHONIOCKIIepo3, 3a0oNeBaHNe CEepAeYHO-COCYAMCTOH CHUCTEMBI, LepeOpOoBacKyJIspHOE
3aboneBaHue, 3aboneBaHue nepudepruuecKoro KpoBOOOpalieHus, MeTabOoNIUYeCKUil CHHIPOM,
cuHapoMm X, oxkupenue, caxapbiii auader (I wnm Il Tuma), rUNEPrIMKEMHIO, MHCYJIHHOBYIO
PE3UCTEHTHOCTb, HAPYIIEHHYIO TOJIEPAHTHOCTD K TJIFOKO3€, TUIEPUHCYJIMHU3M, TUa0eTHUYeCKue
OCJIO)KHEHUS, CEepACYHYK) HENOCTaTOYHOCTb, MH(PAPKT MHOKapHaa, KapIUOMHUOIATHIO,
TUMEPTEH3UI0, HEAJKOTOJIbHYI JKUpOBYI0 Oonesnb mnedeHun (NAFLD), HeankorogbHbId
crearorenatuT (NASH), Tpom0, Oosne3nbp AnblreiimMepa, HeliponereHepaTUBHOE 3a00JIEBaHHME,
JIeMUeIMHU3NpYIoLIee 3a00IeBaHNe, PACCESHHBIA CKJIEPO3, JIEMKOOUCTPO(DUIO HAANOYEeUHHKA,
IepPMaTHUT, TICOPHA3, aKHE, CTAPEHUE KOXKH, TPUXO03, BOCMAJICHUE, apTPUT, aCTMY, CHHAPOM
NOBBIIIEHHOH YyBCTBUTEILHOCTH KUIIEYHHKA, I3BEHHBINA KOJIUT, O0ne3Hb KpoHa 1 maHKpeaTur.

CornacHo clienyromuM BapuaHTaM OCyIIecTBIIeHUs cBsi3aHHbIM ¢ PPARS 3aboneBanrem
SIBJISIETCS 3JIOKAYECTBEHHAs OMyXoJib. [IpuMephl 3I0Ka4eCTBEHHOH OIMyXOJIM BKIIFOYAKOT B celst
0e3 OrpaHWYeHHs] 3JIOKAYECTBEHHBIE ONMYXOJIH OOONOYHOW KHWIIKH, TOJCTOM KHIIKH, KOXH,
MOJIOYHOH JKeJIe3bl, MPEACTATEIbHOM Kele3bl, THIHUKA W/ WU JIETKOTO.

CormacHo ApyruM BapuaHTaM OCyliecTBIeHHs cBsi3aHHbIM ¢ PPARS 3aboneBanunem
SBJISIETCS UIIEMUYECKOe MopaxkeHue. [IprMepsl MIIEMUYECKUX MOPAKEHUH BKIIOYAIOT B ceOst
0e3 OrpaHWYeHHs] CEpPIEYHYI0 HMIIEMHIO, TaKyI Kak HH()APKT MHOKapa;, WIIEMHUIO TOJIOBHOTO
Mo3ra (HarpuMep, OCTPBIA HUIIEMUYECKHH WHCYJIBT, XPOHUYECKYIO HIIEMHIO TOJIOBHOTO MO3Ta,
TaKyl0 KaK COCYAHMCTas NEMEHLHWS; W TPAH3UTOPHYK uimeMuueckyro araky (TIA), wmmemmro
KUIIEYHNKA, TAKYK0 KaK HIIEMUYECKHH KOJHUT, HWIIEMHIO KOHEUHOCTEH, TaKyl Kak OcCTpas
UIIEMUs] PYKH WJIM HOTH, MONKOXXHYIO HIIEMHIO, TAaKyl Kak LHAHO3 WJIM TaHTPeHa, Hu

UIIEMHUYECKOE TOBPEXKICHUE OPTraHa, TAKOe Kak HireMudeckoe nospexaenne modku (IRI).
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CornacHo clienyroImuM BapuaHTaM OCyIIecTBIIeHUs cBsi3aHHbIM ¢ PPARGS 3aboneBannem
ABJISIETCS TOYeYHOe 3abosneBaHue. IIpumMepbl movYeuHbIX 3a00J€BaHUN BKIHOYAOT B ceds Oe3
OTpaHUYEHUs]  TJIOMEPYJOHEPHT, TJIOMEPYIJIOCKIIEPO3, HEPPOTHUYECKHH  CHHAPOM,
TUMEPTOHUYECKUH  HEe(pPOCKIEpO3,  OCTPbIi  HEeQPHUT,  PEHUAUBHYID  TI'eMaTypHIo,
NEPCUCTUPYIOIIYIO T€MaTYPHIO0, XPOHHUYECKUI HeppHT, OBICTPO MpPOrpecCUpyrOIIHi HeppHT,
OCTpO€ TOpakeHHe NOoYeK (TaKke H3BECTHOE Kak OCTpas IOYe4Has HEeJOCTAaTOYHOCTD),
XPOHMYECKYIO TOYE€YHYI0 HEJOCTATOYHOCTb, AHAOETHYECKYI0 He(ppOmaTHIO WIM CHHAPOM
baprrepa. B PCT/US2014/033088, BKIF0OU€HHON B HACTOSIIUN JOKYMEHT MOCPEICTBOM CCBIIKH,
NOKa3aHO, YTO TeHeTndeckas u (Qapmakonorndeckas akrtusauusi PPARO cmocoOcrByer
MBIIIEYHON pereHepanusi Ha MBIIIMHOM MOJENIU OCTPOrO TEPMUYECKOrO IOPAXKEHHUS.
CnenoBatenbHO, Takke npenctasieHo npumeHeHne PPARS B kauecTBe TepaneBTHUECKON Len

IUIsl YCUJIEHUS pereHepaTuBHON 3(PEKTUBHOCTH B OTHOLIEHUU CKEJIETHOW MYCKYJIATyphI.

Dapmayesmuyeckue KOMNOUYUN U UX 86E0EHUE

JlOTIOTHUTENIbHBIE TEPAeBTUYECKHE CPECTBA

PackpriBatoTcst hpapmanieBTU4ECKHe KOMITO3UIMH, KOTOPbIe BKIIFOUAIOT B Ce0sl OHO MJIH
HECKOJIbKO MPEACTABIEHHBIX B HACTOSIIEM JOKYMEHTe coennHeHui (Hanpumep, 1, 2, 3, 4 unmu 5
TAKUX COCIUHEHUI) U, KaK MMPABHJIO, TIO MEHbILIEH Mepe OHO IOTOJIHUTENIbHOE BEIIEeCTBO, TAKOe
KaK BCIIOMOTaTeJIbHOE CPENICTBO, M3BECTHOE TEPAMEBTUYECKOE CPEACTBO, OTIUYHOE OT CPENCTB B
COOTBETCTBHUH C HACTOSLIUM PACKPbITHEM, U UX KOMOuHamu. COrjacHO HEKOTOPBIM BapUaHTaM
OCYINECTBJICHUS] pacKpbiBaeMble aroHUCThI PPAR MOryT ObITh UCIIOJB30BaHbI B KOMOUMHAIIUU C
OPYTMMHU CPEACTBAMH, KOTOpbIe, KaK HM3BECTHO, OONamarOT OJarOmpUsSTHON AaKTUBHOCTHIO C
packpeiBaembiMu aronuctamu PPAR. Hampumep, packpbiBaeMble COEIUHEHHS MOTYT OBIThb
BBEJICHbI OTHEJIbHO WMJIM B KOMOWHAIIMM C OOHUM HJIM HECKOJbKUMH JPYTUMH ArOHUCTAMH
PPAR, Takumu Kak THA30MMAMHIUOH, B TOM YHCJIE€ PO3UTIIUTA30H, MUOTJIMUTA30H, TPOTJIUTA30H H
UX KOMOWHAIWHW, WIH CyJb()OHUIMOYEBHHHOE CpPEICTBO WM ero (apMaleBTUYECKH
npuemJiemMasl CoJib, TaKhe Kak TOJOyTaMui, ToJa3aMui, TIUNH3UA, KapOyTaMuz, TIIUCOKCEIH],
TJIU3eHTUA, TIUOOpHYpHI, TIUOSHKJIAMHJI, TJIUKBUIOH TJIUMENUPUI, TJIUKIA3uO U
(dapMaLleBTHUECKHU TMPUEMIIEMbIE COJIU 3TUX COEAWHEHWI, WJIM Mypariurtasap, ¢apriurasap,
HaBerjuTasap, HeroriaurasoH, pusormutaszoH, K-111, GW-677954, (-)-ranodenar, kuciora,
apaxuIOHOBasi KHUCIOTa, KiodOpar, remdpudposun, denodudpar, nunpodudpar, OGesadpubdpar,
JIOBACTaTHH, TMpaBaCTaTHH, CHUMBACTaTUH, MeBacTaTWUH, (DJyBACTaTHUH, WHIOMETALUH,
¢denonpoden, nbynpodeH u papMareBTHUECKH MTPUEMJIEMbIE COJTH 3THX COSIUHEHHI.

CornacHO OHOMY BapUAHTY OCYINECTBJICHHUS] PacKpbIBA€MbIE COCIUHEHUS MOTYT OBITh

BBEJICHBI B KOMOMHALINHU C JleKcaM(peTaMUHOM, aM(peTaMIHHOM, Ma3UHIOJIOM HIIH (DEHTEPMHUHOM,
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a Takke MOTYT ObITb BBEIEHBI B KOMOMHAIIMU ¢ MEJULMHCKIMHU IpernapaTamMmu, 00JIaJar0IuMu
MPOTHBOBOCTIAJIUTENLHBIM 3 EeKTOM.

Kpome Toro, npu HCHONB30BAHMM [JJs1 JIEYEHHUS MeTaOOIMYECKOrO COCTOSTHHS
bapmaneBTHYeCKE KOMIIO3ULIMH, TPEACTABICHHbIE B HACTOSIIEM IOKYMEHTE, MOTYT OBITh
BBEJCHbI B KayecTBe KOMOWHHPOBAHHOH Tepamuu C OOHUM HJIH  HECKOJbKUMH
(bapMaKoIOrn4ecKl aKTUBHBIMU BEIECTBAMH, OOJANAOIIUMU ONaronpusTHBIMU 3(QeKTamu B
OTHOLIEHUH META0OJMMUECKUX pPaCcCTPOMCTB Wiu HapyueHud. Hampumep, packpriBaembie
bapmareBTHUECKHE KOMIIO3UIIMN MOTYT OBITh BBeJIeHbl B KOMOMHamu ¢ aroHuctamMu RXR nist
JedeHuss  MeTabOoNM4YecKuXx M CepHAeYHO-COCYAUCTBIX — 3a00JeBaHUl,  MEIULUHCKIMU
npenaparamy, KOTOpbIE CHIXKAIOT COZEP’KaHHE TJIOKO3bl B KPOBM; MPOTHBOIHAOETHYECKUMU
CpeACTBAaMH, TaKMMM KaK HMHCYJUHBI U HHCYJHUHOBBIE INPOU3BOAHBIE, B TOM YHUCIIE JIAHTYC,
anuapa W ApPyrue HHCYJIMHBI OBICTPOro AeWcTBus, U Mmopyisropamu peuentopa GLP-1;
AKTUBHBIMH MHIPEIMEHTAMU MJIs JIEYEHUs IUCIMIUAEMUHN, IPOTUBOATEPOCKIEPOTHUECKUMU
MEIULMHCKUMU TIpenapaTaMy; CpEeACTBAMH IPOTHUB OXXHUPEHHUs, MPOTHBOBOCHAIUTENbHBIMU
AKTUBHBIMH HWHIPEIUEHTAMHU, AKTUBHBIMU WHIPEIUEHTAMU [JIsl JIEYEHUS 3JI0KAUeCTBEHHBIX
OIyXOJIeH; POTUBOTPOMOOTHUECKIMHU AKTHUBHBIMU UHIPETUEHTaMU; AKTUBHBIMU
UHIPEUEHTAaMU JIs JIEUEHUsI BBICOKOTO KPOBSIHOTO AaBJIEHUsI, aKTUBHBIMHU UHIPEIUEHTaMU ISt

JICUCHUA CGpI.[G‘IHOﬁ HEJOCTAaTOYHOCTH U UX KOM6I/IH3.L[I/I$IMI/I.

Cnocobbl BBEACHUS

To4yHOe KOJIMYECTBO COEAMHEHHUS, BBOOUMOIO CyOBEKTy sl o0ecredeHus
TepaneBTruecku 3(pdexkTUBHOrO KojmuecTBa, OyIeT 3aBHCETh OT CIOCOOA BBENEHUS, TUIA U
TSDKECTH 3a00JIeBaHUSI W/WIIM COCTOSIHUSL M OT XapaKTePUCTUK CyOBEKTa, TaKuX Kak olimee
COCTOSIHME 37I0POBbsI, BO3PACT, MOJ, Macca Tejla U MEePEHOCHMOCTb JIEKAPCTBEHHBIX CPEICTB.
Crenanuict B JaHHOW O0JIACTH CMOJKET OMPEAETUTh MOIXOASIINE JO3HPOBKH B 3aBUCUMOCTH OT
3TUX W Apyrux ¢aktopoB. [Ipn BBeneHWHM B KOMOMHALMU C APYTUMH TEPANEeBTHUYECKUMHU
CPEACTBAMH  «TepareBTHUeCKH 3(PPEKTUBHOE KOJUYECTBO» JIOOOrO  OMOJHUTEIBHOIO
TEPANEeBTHUECKOTO CPEeNCTBA(CPEACTB) OYAET 3aBUCETh OT THUIA HCIIOJIb3YEMOr0 JIEKAPCTBEHHOTO
cpeactBa. Ilogxonsiue NO3UPOBKH M3BECTHBI UIi OJOOPEHHBIX TEPAINEBTUYECKUX CPEACTB U
MOTYyT OBbITh MOAOOpPaHbl CHENHMATINCTOM B HAHHON OOJACTH B COOTBETCTBUH C COCTOSIHUEM
CcyObeKTa, THUIOM COCTOSHUSI(MIA), TMOMJIEKAINEro JIEYEHUIO, M KOJIWYECTBOM COCIUHEHHUS B
COOTBETCTBHHM C HACTOSIIUM H300pETEeHHEM, MOJUIeKAIEro HCIOJIb30BAHUIO —COTJIACHO,
HarpuMmep, TO3UPOBKAM, YKa3aHHBIM B JINTEpAType U PEKOMEHIOBaHHBIM B Physician’s Desk
Reference (57th ed., 2003). Hanpumep, TepaneBrudecku 3¢(HeKTHBHOE KOIUIECTBO MOXKET OBbIThH

o0ecre4eHo B eMUHIYHON 103UpoBaHHOH Gopme (Hampumep, ot 0,1 mr go mpubnusutensHo S50 r
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B CYTKH).

PackpriBaembie aroHncTsl PPARS MOryT ObITH BBEIEHBI CYOBEKTY MYTSMHU, U3BECTHBIMU
CeUaNucTy B paHHOW obOnactu. [lpumepsl myTell BBemeHHs BKIIOYAOT B cebsa  0Oe3
OTpaHUYEHHUs] TapeHTepalbHOE, HalNpuUMep, BHYTPUBEHHOE, BHYTPUKOXKHOE, IOJKOXHOE,
nepopaibHOE,  WHTPaHAa3aJlbHOE  (HAampuUMep,  WHTAJSIIHMeN),  YPEecKOXKHOE,  MECTHOE,
TPAaHCMYKO3aJIbHOE U pEeKTaJbHOE BBeACHHE. THMUYHBIN CHoco0 MepopaJbHOrO BBENEHHS
COEIMHEHUI B COOTBETCTBUH C HACTOSIINM H300pETEHHEM IOKa3aH B HACTOSIIEM JOKYMEHTE
s coenuHeHus 2a, coenuHeHust 2d u coequHenus 2n (cMm. mpumep 6). TunmudHble COCOOBI
BHYTPUBEHHOT'O BBEJICHHSI COEUHEHUH B COOTBETCTBHH C HACTOSIIIUM H300pETEHHEM OINMCAHbI B
NpeaBapuTeNbHON 3asiBke Ha Bbimauy nateHTa CIIIA Ne 62/404390, BKJIFOUEHHOW B HACTOSLIHIA
JOKYMEHT IOCPENCTBOM CCBUIKU.

BBenenue TepaneBTUYECKHX CPEACTB C INOMOLIBIO BHYTPUBEHHOIO COCTaBa XOPOILO
U3BECTHO B (hapMaLleBTUYECKOH MPOMBIIIJIEHHOCTH. BHYTpHBEHHbIE COCTaBbI COZIEpIKaT
(apmaLieBTHYECKH AKTUBHOE CPENCTBO, PACTBOPEHHOE B (papMaLeBTHYECKH MPUEMIEMOM
pacTBOpUTENe WM PACTBOPE, TAKOM KakK CTEPWIbHAS BOAA, HOPMaJbHblE (DHU3HNOJOTHYECKUEe
pPacTBOPBI, JIAKTATHBIN pacTBOp PuHrepa wim apyrue cojeBble PacTBOPBI, TAKHUE KAK PAacTBOP
Punrepa.

IlepopanbHblii COCTaB, KaKk MPaBUJIO, TOTOBSIT KaK IPECCOBAHHBIN MpenapaT, Hapumep, B
dopme Tabnerku uiau nmwmonau. Tabnerka MOXKET comepkaTh, HApUMep, MPUOTU3UTENBHO S-
10% axTuBHOTrO MHrpenuenta (Hampumep, coau Gopmyinsl (I), (II) wmm (III)), npubmusuTenbHO
80% HamosHUTENEH, pa3pbIXJIUTENeH, CMa3bIBAIOIINX CPEACTB, INIMAAHTOB U CBA3YIOIIUX, a
takke 10% coenuHeHUH, KOTOpble OOECMEYMBAIOT JIETKYI) PACHagaeMOCTh, N€3arperanuio U
pacTBOpeHHe TAOJNETKH B JKEIyAKe WM KHIIeyHUKe. [IHTronm MOTryT OBITh MOKPBITHI CaXxapoM,

JIaKOM HJIM BOCKOM AJIsI MACKUPOBKH BKYyCa.

I[TPUMEPEI
loumep 1a

Cxpununr akrusHoctu PPAROS

Knemounas kynemypa u mpancgpexyus. Knerku CV-1 Beipamusamu 8 DMEM + 10%
ouuIleHHoro aktusupoBaHHbIM yriaem FCS. Knerku BbiceBanu B 384-1yHOUHBIE MJIAHIIETHI 32
CYTKH A0 TpaHcekuun ¢ mnonyueHneM KoH¢pmoeHnTHoctd 50-80% mpu Tpancdexkumu.
Tpancpuumposamu Bcero 0,8 r JIHK, comepxkameit 0,64 mmxporpamma pCMX-PPARDelta
LBD, 0,1 mukporpamma pCMX beta.Gal, 0,08 mukporpamma penoprepa pGLMH2004 u 0,02

mukporpamma pCMX mycTroro BekTopa, Ha JYyHKY C HCIOJb30BAHHEM peareHTa Ui
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tpancexuuun FuGene B coorBercTBumM ¢ MHCTpykumsiMu m3rotoButens (Roche). B kmeTkax
ofecrniedynBay 3KCIpeccuro Oenka B TedeHue 48 4acoB mociie 100aBIeHUsT COSTUHEHUSI.

Inasmuowr. Yenoseueckuit PPARO wucnonbzoBamu st TTLP-ammmudukanmun PPARGS
LBD. Ammmuduuposamn kK IHK nurana-ces3eiBaromero nomena (LBD) uzodopmer PPARS (ot
amuHOKHCOThl 128 PPARS no C-konma) u cnuBamu ¢ JIHK-csspBaromum nomenom (DBD)
¢akxTopa Tpanckpunuuu npoxokeil GAL4 nmytem cyOKIOHHpPOBaHUS (PparMEHTOB B PaMKy B
BekTope pCMX GAL (Sadowski et al. (1992), Gene 118, 137) ¢ oOpasosanuem mnazmun pCMX-
PPARDelta LBD. OcymectBieHne ClIusHUNR NOATBEPXKIANIM IyTeM CEKBEHHUPOBAHMSL
Jlrorugepasnueiii peroprep pPCMXMH2004 comep>KUT MHOKECTBO KOMHM 3JIEMEHTa OTKJIHKA
JHK GAL4 nox MuHumanpHbeIM sykapuotuueckuM npomoropoM (Hollenberg and Evans, 1988).
CozpaBamun pCMXPGal.

Coeounenus. Bce coemmnenus pactBopsuiu B DMSO wu pasbasmsmm 1:1000 mpu
noGaBnenunn B kierkd. CoeniMHEHHMS TECTHPOBAJIM B  YETHIPEX MOBTOPHOCTSIX IIPH
KOHLeHTpauusx, Bappupyromux ot 0,001 o 100 mxM. Knerku oOpabaThiBaiu COeIUHEHHEM B
TeyeHue 24 dYacoB C TOCIeayuuM JrouudepasHbiM aHaau3oM. Kaxmoe coenuHeHHe
TECTUPOBAJIM 110 MEHbIIEH Mepe B ABYX OTAEIbHbBIX HKCIIEPUMEHTAX.

JIoyugpepaznsiii ananuz. Cpeny, ConepsKalyr TECTUPYEMOE COSTUHEHUE, OTCAChIBAIU U
BbIMBIBAJIM ¢ moMolnbio PBS. 3atem B kaxkayro nyHky mobasmsuin S0 mxin PBS, conmepskamero
1 MM Mg++ u Ca++. JlrouudepasHbiii aHATN3 BBIMOJHSUIA ¢ UCTIOIb30BaHueM Habopa LucLite B
COOTBEeTCTBHHM ¢ HHCTpyKiusimu wusroroBurensi (Packard Instruments). Mcnyckanue cBeta
KOJINYECBEHHO OINPENENSsUTH MyTeM MOJICYeTa Ha YCTPONCTBE st CYMThIBaHMS IIaHmeToB Perkin
Elmer Envision. {ns u3MepeHusi 3-rajakTO3UOa3HOW AKTUBHOCTH 25 MKJI CylepHATaHTa W3
KaXXJIOTO JIN3aTa TPaHC(HEKLIUU MEPEHOCUIH B HOBBIN 384-TyHOUHBIN MUKPOILIAHIIET. AHAJIH3BI
C HWCIOJIb30BAHUEM OeTa-rajlakTO3HMa3bl BBIMOJHSIM B IUIAHIIETaX C MHKPOJIYHKAMH C
UCIIONIB30BaHUEM Habopa oT Promega u cUnThIBaIM HA YCTPOHCTBE Il CYMTHIBAHUS IIJIAHIIIETOB
Perkin Elmer Envision. [lanable mo Oera-rajakTo3muna3e HCIONb30BAIM Ui HOPMAJIU3ALUH
(3b¢dexTuBHOCTD TpaHCQEKIHH, KIETOUHBIA POCT U T.J.) JaHHBIX 110 JIFoLudepase.

Cmamucmuyeckue cnocoOvl. AKTUBHOCTb COEIUHEHHsS BBIUUCISUIM KaK KPaTHOCTb
UHIYKIUH 10 CpPaBHEHHIO ¢ HeoOpaboTaHHbIM oOpasmoMm. [l Kakooro COEOMHEHUs
obecrieunBau 3pHEeKTHBHOCTh (MAKCHMAaJIBbHYIO aKTUBHOCTh) KaK OTHOCHTEJBHYIO aKTHBHOCTh
no cpasHeHur0 ¢ GW501516 - aronncrom PPARG. ECso mpencrasisier co0oi KOHLEHTPALHIO,
obecneunBaromy 50% MakcUMabHON HaOMOMaeMOl akTUBHOCTH. 3HadYeHust ECso BRIMUCISITN
C TIOMOIIBIO HEJIMHEHHOH perpeccun ¢ ucnonszoBanuem GraphPad PRISM (GraphPad Software,

San Diego, Calif)).
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Tabauna 1. Ckpununr akrusuocta PPAR-nensTa

Mouaexyaspuas | EC50 rpancakTuBauun
Macea PPAR-nenwTa (HM)
Fo__
-
Coedunenue 2a g f%” 476,50 1,00
- wz’ Mo
HEY T\J
q =,
Coedunenue 2b . e 426,93 7,80
Ho \"w‘o\é e
(@
e
Coedunenue 2c - h i;’fz?' 458,54 3,70
o 5 e
HO "‘r’ 7
F;
{EL’W%
Coedunenue 2d o e e 460,41 0,10
HO J‘;“‘»./\\xb & ] Me
FCO,
g
Coedunenue 2e . Jlmm:'“’ 474,47 0,20
W i O Me
O)k,/‘\mf U
e,
=¥
Coedunenue 2f o n.p 406,52 24,30
Hawumf Mf\fowtﬁ"s Me
Fo o
Q,
Coedunenue 2g o % 410,48 39,00
O b
0
Coedunenue 2h ’i,,m 492,50 3,50
S P 4
Humgg;‘;\f \»Q
a1
5 \Q’FH‘
Coeounenue 2i o 4 458,95 18.80
el
el H
Coedunenue 2j = 444,93 0,80
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Mounexynspaas | EC50  rtpancakrupanun
Coeannenne Crpykrypa
mMacca PPAR-geasTa (nM)
FiC, Q
Coedunenue 2k g w A 478,47 6,60
HO™ O Me
@‘-F
F
FJ«Q%\?
Coedunenue 21 he N 458,50 13,50
HO l\\ﬂ
FalCQ, i
Coedunenue 2m o i W 490,51 0,50
mvﬁmw\!&\ﬂ e
o "o
FaC._
W,
Coedunenue 2n o e ng 461,49 4,40
HO \N 2 Ma
F
Fﬂf\[
Coedunenue 20 . g 442,50 9,90
y §
Ho \/"Iﬁ He
Cocdunenue 2p . e 438,58 13,10
Ho ;\mf’\{:& Me
Red
=N
Coeounenue 2q N 473,51 14,30
Hu%(\/\ﬁké Me
9 Me
FiC
a,
Coedunenue 2s o me N\% 460,41 18
's] Me
HO'
F_
2
Coedunenue 2t . N 461,49 227
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Mounekyasipaas | EC50 TpancakTuBauumn
Coeaunenue Crpykrypa
macca PPAR-aeabTa (HM)
Coedunenue Qr“
o N 446,18 0,10
cpasnenusn 1 S PPN A e
FiC
N
Coeounenue N\&AF,N
o N/ 447,18 3,80
cpasnenus 2 HoAb O {% Me

Hexoropsle  coemuHeHHss B COOTBETCTBUM € HACTOALIMM  H300peTeHHEM
JIEMOHCTPUPOBAIM AarOHUCTHYECKYIO aKTUBHOCTh B OTHomeHun PPARS u cenekTuBHOCTH B
orHomieHnu PPARGS. Kpome TOro, HEKOTOpble COEIUHEHHS B COOTBETCTBHM C HACTOSIIUM
n300peTeHneM JEeMOHCTPHPOBAIN YJIYyYLIEHHBIH KJIUPEHC MO CPAaBHEHUIO C COEXMHEHHSMH
cpaBHeHUs.. Takke HEKOTOpbIE COEOMHEHHs B COOTBETCTBHHM C HACTOSIIUM H300peTeHHEM

JIeMOHCTpUpOBau Hu3koe uHruouposanue hERG mo cpaBHEHHUIO ¢ COETUHEHUSIMU CPAaBHEHUSI.

Ilpumep 1b

dapmakoxknHernyecknii (PK) ckpununr (I.V.)

B nanHoMm nmpumepe onpenersin PK npoduis nmpu BHYTPUBEHHOM BBEICHUN HEKOTOPBIX
arornctoB PPARJ, packpblBaeMbIX B HACTOSIIEM JOKYMEHTe, y camioB Mbimeii CDI1.
IMonoOHble cnocoObl MOTYT OBITH HCIOJNB30BaHBl I AHAJIW3a JPYTHX COEAMHEHUH,
NpEeACTaBJIeHHbIX B HACTOsIIEM AokyMeHTe. Bce coenunenust BBoaunu otaenbHO Mblmam CDI
npu 1 mr/kr (i.v.), 3a UCKIIFOYEHHEM COCOUHEHHUS CPAaBHEHMs MJISi COCOUHEHHs 2C, KOTOpoe

BBOJWJIH TTpU 3 MI/KT (1.V.), KAK OTMEUEHO HUXKE.

LV. (moza 1
LV. (mo3a 1 mr/kr)

MT/KT)
No Bricoku | CL Crpykrypa coeauneHus | Bricokuii CL
Crpykrypa
TIPHUM. i wm | (Ma/M | cpaBHEHHA HIH (mut/m
HU3KUH | uHyTa/ Huskuid CL | uHyTa/
CL KT) KT)
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LV. (moza 1
LV. (mo3a 1 mr/kr)
MT/KT)
No Bricoku | CL Crpykrypa coeauHeHus | Bercokuii CL
Crpykrypa
TIPHUM. W wm | (Ma/M | cpaBHEHHSA WA (mut/m
HU3KUH | uHyTa/ Hu3kui CL | uHyTa/
CL KT) KT)
o N\% Huzkwmit | 33 . N\% Bricokwuit 185
2b CQ/
R \% Huzkwmit | 22 - - --
/ a
2c =" Huskuii | 73 =\ | Boicokmit | 270%*
2d Nz-3a
HU3KOU
q FiC CTETICHH
==\ D\,N BO3JEUCTBU
o N\% Huskuii | 25 o \%
Ho)k/?\/\/(’ He HO)I\/\/\/O\é Me A NAHHBIC
HEC  MOTYT
OBITH
TIOJTY ICHBI
2e F;Coq/ FJC/DQ/
. N\% Huzkwmit | 70 . N\% Bricoxwnii 185
W“\é * HDM\é *
2f \q/
o Me F N\% - - - - -
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LV. (moza 1
LV. (mo3a 1 mr/kr)
MT/KT)
No Bricoku | CL Crpykrypa coeauHeHus | Bercokuii CL
Crpykrypa
MpUM W wm | (Ma/M | cpaBHEHHSA WA (mut/m
HU3KUH | uHyTa/ Hu3kui CL | uHyTa/
CL KT) KT)
2g \q/
[} Ve FN\% - - - - -
2h F3C, /
N:% Huzkuit | 25 - - --
2i cl /
2j Cl /
N:N% Huzkwmit | 38 - - --
2k \q/
o ;N\% Huzknit | 17 - - -
2 NN
o Me FN\% - - - - -
2m F2CO0,
o ;N\% Huzkuit | 85 - - -
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LV. (moza 1
LV. (mo3a 1 mr/kr)

MT/KT)
No Bricoku | CL Crpykrypa coeauHeHus | Bercokuii CL
Crpykrypa
TIPHUM. W wm | (Ma/M | cpaBHEHHSA WA (mut/m
HU3KUH | uHyTa/ Hu3kui CL | uHyTa/
CL KT) KT)
2n H3-3a
9 HU3KOM
N\/ | FiC ~ CTCIICHH

= N .
S . =N BO3JECHCTBH
g e Huzkuit | 62 o N\e
H Me
. o Ao Ve s JaHHBIE
HE  MOTYT

OBITh

TIOJTYICHBI

20

==
v g | -- -
o Mo
H o Me
Ho'

s,
Me="

==
N S
o Me - - _— - -
H o Me
HO'

FaC.

2q . \% Huskuit | 11 - .

*no3a 3 Mr/kri.v.

3HaueHust BBICOKOTO min HU3Koro kiaupenca (CL) oneHnBain Ha OCHOBaHUH YKa3aHHOTO
3HAYEHUsI JUJIs1 IeueHOYHOro kposoroka y mbimed (CL = 85 mu/munyrta/kr). 3Hauenus CL u3
wia3Mbl MOJydand U3 (apMaKOKMHETHYECKMX MpoQuieil mpu i.V. BBEICHHWU COETUHEHUI
mbimam CD-1 mocne BBeneHust no3 nubo 1 mr/kr, mubo 3 mr/kr. Cm. Boxenbaum H. (1980)
Interspecies variation in liver weight, hepatic blood flow and antipyrine intrinsic clearance in
extrapolation of Benzodiazepines and phenytoin. J. Pharmacokinet Biopharm 8: 165-176,

BKJIFOUCHHYHO B HaCTOﬂH_II/Iﬁ AOKYMEHT MOCPEACTBOM CCBUIKH.
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CoenuHeHUs1 B COOTBETCTBHH C HACTOSIIUM H300PETEHHEM MMEIOT JKelaeMble pOoQIn
KJIMPEHCa, VJYULIEHHOE BO3ACHCTBHE W/WIM YIYYLIEHHbIE XapPaKTEPUCTHKH BPEMEHHU

MOJIY>KU3HU 11O CPABHEHUIO C COOTBETCTBYHOIIIMMU UM COCANHCHUAMU CPABHCHUS.

Hpumep 2

CuHTe3 1J11 OJTy4eHHs COeANHEHHH BAPHAHTOB OCYIEeCTBJICHHUSI

Abbpesuamypoi

Me METHUJI

Et STUII

nPr H-TIPOTINII

iPr H30MPONHII

cPr LIKJIONPOTTUJI

nBu H-OyTHIT

iBu U300yTHIT

tBu mpem-0yTH

Boc mpem-0yTHIOKCUKAapOOHUIT

Ac aneTun

Ph bermnn

Tf TpudTOpMETAHCYIb(OHUI

Ts 4-meTundeHmICyTbG) OHMI

DIAD TUU30MPONHIA30ANKAPOOKCHITAT

EDCI 3-(3-numeTHIaMUHONPONUI)- | -3 TUIIKAPOOTUIMUL

HOBt 1-runpokcudeH30Tpra3on

HATU 1-[Ouc(numernnamuno)metmnes]-1H-1,2,3-tpuasono[4,5-
b]mupununmii 3-okcun rekcapropdocdar

HBTU N,N,N,N’ N’ -terpametun-O-(1H-6eHn30Tpuazon- 1 -mn)ypoHus
rekcadropdocdar

NBS N-OpOMCYKIITHIMHUA

DIPEA TAU3ONPONMUII TAIIAMUH

mCPBA METa-XJIOPIEePOKCUOEH30MHAST KHCIIOTa

Pearent Togni

3,3-numeTun- 1 -(tpudropmerin)-1,2-6eH3HOIOKCO

DCM OUXJIOPMETaH

DME IUMETOKCHUATAH

DMF N,N-numerunpopmamun

DMF DMA N,N-npumerundopmMaMuaa TUMETHIIALETAb



DMSO
TFA
THF

Bonn.
M

K. 1.
TLC
HPLC
MPLC
LCMS
ESI+
ESI-

'H SIMP (DMSO-ds)
S
d
t

q
dd

br

m

IIpumep-2a:
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OUMETHIICY b OKCUT
Tpu(TOPYKCYCHAsT KHCIOTA
teTparuapodypan
MHKPOBOJIHOBOE 00JIy4eHNE
BOIHBIN
KOHLIEHTPALUS, BBIPAKEHHAS! B MOJIb/JI
KOMHATHas TEMIepaTypa
TOHKOCJIOIHAs XpoMaTorpadust
BBICOKO3((EKTUBHAS JKUAKOCTHAsI XpoMmaTorpadus
KMJKOCTHAsl XpoMaTorpadusi CpeqHero JaBIeHus
KUJKOCTHAsl XpoMaTorpadusi Macc-CreKTpOMETPHs
MOHU3ALMS 3JIEKTPOPACTIbUIEHHEM (TIOJIOKUTENbHBIA PEKIM)

MOHU3ALM 3JIEKTPOpacIbUIeHHEeM (OTpULIATENbHBIN PEXUM)

8 (ppm) nuka 8 'H IMP 8 DMSO-ds
CHHTJIET (CIIEKTP)

ayoner (criekTp)

TpUILIET (CTIEKTP)

KBapTeT (CIEKTP)

IBOMHOM ayOneT (CrekTp)

IIAPOKAs JTIUHUS (CHIEKTP)

MYJIBTHILIET (CTIEKTP)

Cunrte3 (R)-3-metnn-6-(2-((S-merunn-2-(4-(rpudpropmeroxcu)penunn)-1H-umuaaszon-

1-m1)MeTHIT)(PeHOKCH)reKCAHOBOH KHCJIOTHI (Coedunenue 2a)

F,CO

Cxema-1:
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0] Me
Me Me O b Me Me O

Z c
Me a )\/\)\/U\ - )\/\/k/u\
M R x )

OH Me OEt
Me Cramus-1 Cragma-2 Cragus-3

Me O
Me Me O d /\/k)j\ e Me O
HO\/\/k)J\
Me o) OFt Cramusa-4 OHC ® OEt Cragus-5 (R) OEt
O
f Me O
_— Br\/\/'\)j\
Cramuri-6 ® OEt
Cxema-2:
F3CO,
(o]
COOH a b =N c
: NN 2 . N{)
~ Cragusa-8 B
F3CO Cramus-7  F,CO MeO Me Crammi-9
F4CO. F4CO
=N —N

N/ d ©

_ N/
o Me
HO Me Cramua-10 )K/:\/\/O Me  Cramusa-11
EtO

F4CO.
=N
N/
O Me \8
)J\/:\/\/O Me
HO

Cmaous-1: Cunme3 (R)-3, 7-Oumemunoxkm-6-eHO80 KUCTIOMbL:
Me Me O

Me = OH

B tpexropinoii kpyriaogoHHOH koide odbemom S i1 (R)-nyneron (150,0 T, 986,84 mmoub)
nponysanu razoodpasubiM HCI B Teuenue 3 1 mpu -30°C. PeakimoHHYIO CMeCh MEPEHOCHIIH B
MIOBTOPHO 3aKYIOPUBAEMYIO PEAKLIMOHHYIO MPOOUPKY, & CMECh OCTABIISUIM OTCTAMBATBHCS IPH K.
T. B TedeHue 12 4. Cmech obpabareBanmu pacteopoM NaOH (4 H, 3 1) U MONyYEHHYK) CMeCh
nepememnBaiy npu K. T. eme 12 4. ITocne 3aBepuienus peakuuu (HaOMIOAATH MPH MOMOIIU
TLC) peakunonnyro cMech pazdasisuiu Bogoi (1000 MiT) 1 mpoMbIBaIIN AUSTHIIOBBIM 3¢ upoM (3

x 1000 wmu). Bonmwni cnoii mopkucimsuin (pH 4) pasbasnennsiMm HCl mepen tem, kak

SKCTPArupoBaiu AMITIIIOBBIM 3dupom (3 % 1000 mu). OObeOMHEHHBIH OPraHUMYECKHH CIIOH
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cymmian Hax Oe3BomgHbiM NaxSO4 M KOHIEHTPHPOBAIHM TPHU IOHIKEHHOM JaBJIEHUH C
NOJIy4eHHEeM yKa3zaHHoro coennHenus (125 r, 74,8%).

'H AMP (300 MTI'u, DMSO-de): § 12.01 (s, 1H), 5.07 (t, /= 6.9 I'n, 1H), 2.22 (dd, J =
15.0, 6.0 I', 1H), 2.03-1.78 (m, 4H), 1.64 (s, 3H), 1.56 (s, 3H), 1.36-1.17 (m, 2H), 0.88 (d, J =
6.6 I'u, 3H).

Cmaous-2: Cunme3s smun(R)-3, 7-Oumemunoxm-6-enoama:

Me Me O

Me X OEt

B kpyrinomonHol koibe obOwvemMoMm 5 1 cycnensuro (R)-3,7-TUMETUIIOKT-O-€HOBOM
kucnotsl (100,0 r, 587,41 mmons) u KoCOs (243,59 1, 1762,23 mmons) B8 DMF (1000 mu)
oOpabarbBasin >THiaOpomugoMm (95,94 r, 881,12 mmonb) mpu K. T. PeakunoHHyKO CcMmech
nepeMeIInBai TPy K. T. B TeueHue 2 4. [Tocne 3aBepiueHus peakunu (HaOII0Jau TP TOMOLITH
TLC) peakunonHyro cMmech paszbasisid Bomoit (1000 Mi1) M 3KCTpardpOBaH AMATHIIOBBIM
sapupom (3 x 1000 myr). OObenMHEHHbIE OPTaHHMYECKHUE SKCTPAKTBHI CYLIWJIA HaJ O€3BOIHBIM
Na;SOs4 M KOHLEHTPUPOBAJIM MpPH TOHIDKEHHOM JaBJIEHUM C IOJY4YEHHEM YKa3aHHOTO
coenunenus (101,1 r (86,7%)).

'H SIMP (300 MI'y, CDCl3): § 5.08 (t,J=6.9 T, 1H), 4.12 (q, J = 7.2 Ty, 2H), 2.29 (dd,
J=147,6.0T1, 1H), 2.12-2.05 (m, 1H), 1.99-1.94 (m, 3H), 1.66 (s, 3H), 1.58 (s, 3H), 1.39-1.16
(m, 2H), 1.24 (t, /=69 T, 3H), 0.93 (d, /= 6.6 'y, 3H).

Cmaous-3: Cunme3s smun(3R)-5-(3,3-oumemunoxcupan-2-un)-3-memuine HmaHoama:

Me Me O

M OEt
€0

B kpyriononnyro kosnby odbeMoM S 1 k pactBopy 3THI(R)-3,7-IUMETHIOKT-0-eHOaTa
(100,0 1, 504,51 mmonb) B amyTiiioBoM 3¢upe (1 1) mo karusim nodasisuin pactBop 65%
mCPBA (267,51 1, 1,01 monb) B gusTrinoBoM 3¢upe (1 1) mpu -30°C. Kak Tonbko nobasneHue
3aBEepIIUIIN, cMeCh Harpesasu 10 0°C 1 mepeMeInnBaIy Mpy TOH JKe TEMITepaType B TeUeHHe O 4,
nepes 3THUM €€ OCTaBJIN CTOSTh BCIO HOUb (~ 14 u) mpu 0-3°C. Ilocne 3aBepiueHus: peakuuu
(rabmonanu npu oMoy TLC) peakurOHHYIO cMech pa30aBIsiIi QUITUIOBBIM 3upom (1 1) u
npombiBasii 1 H# NaOH (2 x 1 1), a 3arem Bomo#i (1 m). OpraHudeckuil CiOH TPOMBIBAITU
COJIEBBIM pacTBOpOM, cywmwmin Hajx 6e3BogHbM NaxSO4 U KOHLEHTPUPOBAJN MPH MMOHIKEHHOM
JaBJICHUU C TIOJYYeHHEeM yKa3aHHOTro coequHeHus (99,5 r, 92,0%).

"H AMP (300 MI'u, CDCls): § 4.12 (q, J = 7.2 T, 2H), 2.69 (t,J = 5.4 T, 1H), 2.30 (dd,
J=287,15Tu 1H), 2.17-2.09 (m, 1H), 2.04-1.97 (m, 1H), 1.55-1.42 (m, 4H), 1.30 (s, 3H), 1.27
(s,3H),1.25(t,J=72Tu,3H), 095 (d,/J=6.6 ', 3H).

Cmaousi-4: Cunme3s smun(R)-3-memun-6-oxcoeexcanoama:



37
Me O

OHC/\/k)J\OEt

B xpyrnononHnoit konbe odvemom S 11 pactBop 3THi(3R)-5-(3,3-numMeTHIOKCHpaH-2-1J1)-
3-mermnnentanoara (99,0 r, 462,07 mmonb) B 1,4-nuokcane (1 y1) oOpabaThiBaIl pacTBOPOM
NalO4 (296,49 1, 1,386 monb) B Boge (1 1) mpu k. T. PeakIMOHHYIO CMeCh IepeMeIInBaIN TPH
TOM ke Temrieparype B TedeHue 12 4. Ilocne 3aBepeHust peakuuu (HaOJFOAATN TPH TTOMOLIH
TLC) neopranmdeckue conu (uubrposamu depes cinoii Celite®, a puibTpaT 3KCTparupoBanu
EtOAc (3 x 1 m). OObenuHEHHbII OpPraHUYECKHH SKCTPAKT IMPOMBIBAJIH BOJOW, COJIEBBIM
pacTBOpoM U cymmiu Haa 0e3BogHbIM NaxSOs. PacTBOp KOHIIEHTPUPOBAIM NMPH MOHMKEHHOM
JaBJICHUU C TIOJy4eHHeM yKa3zaHHoOro coequHeHus (79,56 r, 99,3%).

'H AMP (300 MI'u, CDCl3): § 9.79 (s, 1H), 4.11 (q, J = 7.2 Ty, 2H), 2.48-2.43 (m, 2H),
227 (dd, J =15, 6.6 I', 1H), 2.17-2.10 (m, 1H), 2.02-1.96 (m, 1H), 1.72-1.66 (m, 1H), 1.54-
1.50 (m, 1H), 1.25(t, J=7.2Tu, 3H), 0.96 (d, /= 6.6 'y, 3H).

Cmaous 5: Cunme3s smun(R)-6-euopoxcu-3-memuneexcanoama:

Me O

HO OEt

B kpyrnogonHoii koibe oovemom 1 11 pacrBop atmi(R)-3-meTmn-6-okcorekcanoata (79,0
r, 458,76 mmonb) B Metanoe (400 min) obpabarsiBaiu NaBH4 (27,75 1, 734,02 MMOJTB) TIpH K. T.
PeakiinoHHyr cMmech mepeMenuBaid NMpu K. T. B TeueHue 2 4. [locne 3aBepiieHust peakuuu
(mabmromanu mpu nomomm TLC) peakumoHHyr cMmech paszOaBnsin Bomoit (500 wmu) u
skctparuposamu EtOAc (3 x 500 mu). OObeqUHEHHbIH OPraHUYeCKUH SKCTPAKT CYLIMJIH Hax
OesBogHbiM Na;SOs4 W KOHLEHTPUPOBAIM TMPH TOHWKEHHOM JABJICHHU C TMOJYYCHUEM
ykaszanHoro coequHenus (70,0 r).

'H AAMP (300 MI'n, CDCls): § 4.12 (q, J = 7.2 T, 2H), 3.64 (t,J = 6.3 T'y, 2H), 2.30 (dd,
J=147,6.6 I'u, 1H), 2.17-2.09 (m, 1H), 2.02-1.96 (m, 1H), 1.67-1.56 (m, SH), 1.26 (t, /= 7.2
I'u, 3H), 0.95 (d, /J=6.6 'y, 3H).

Cmaous-6: Cunme3s smun(R)-6-0pom-3-memuncexcanoama:

Me O

B OEt

B xpyrinononsoii koibe odvemom 1 1 pactBop 3THi(R)-6-THAPOKCH-3-METHITEKCAHOATA
(65,0 1, 373,56 mmonb) B DCM (650 M) obpadateiBanu PBr3 (101,0 r, 373,56 MMounb) mipu K. T.
PeakiimoHHyr0 cMech mepeMeluBaid Npu K. T. B TeueHue 3 4. Ilocne 3aBepuieHust peakuuu
(mabmromanu mpu momomm TLC) peakumonHyro cmech paszOaensiim Bomoit (500 wmu) u
SKCTPArupoBaiu AUATUIOBBIM 3pupoM (3 X 500 mur). OpraHuuecKuil 3KCTPAKT OTAENSIH |

cymmnn Han Oe3BomHbIM NaxSO4. PacTBopuTeNns ynansiy NpPU TOHMKEHHOM JIaBJICHHH.
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Tpebyemslit mpoaykT nonydanu (57,12 r) u ucnonb3oBaNy cpa3dy Ha CIeyromed craauu Oe3
JOTOJHUTEIBHON OYUCTKH.
Cmaousa-7: Cunmes N-(npon-2-un-1-un)-4-(mpugpmopmemoxcu)oenzamuoa:

o]

s
F5CO

B xpyrmomonnoit konbe ob6wvemom 500 M mepeMemIuBaeMblii  pacTBOp  4-
(TpudTopmerokcu)oen3oitHol kucnotsl (20,0 T, 97,08 MMonb) u npon-2-uH-1-amuHa (6,44 T,
116,49 mmonbs) B DMF (200 mu) obpabareiBanu nocnenosarensHo EDCLHCI (22,24 1, 116,49
mmonb), HOBt (16,01 1, 116,49 mmonb) u EtsN (20,4 mi1, 145,62 MMounb) nipu K. T. B aTMocdepe
a3ora. PeakioHHYIO cMech NepeMeInBaly Ipy K. T. B TedeHue 12 1 B atmocdepe azora. Ilocne
3aBepuieHust peakuuu (HaOmomamu npu nomoumn TLC) peakUMOHHYIO CMeCh pa30aBIsuIH
JIEASTHOM BOJOH U TBEPAOE BEINECTBO OCAXKAAIOCH. TBeproe BelmecTBO (GUIBTPOBAIN U CYLIHIIH
IPY TIOHM>KEHHOM JaBJIEHHUH C MTOJIyueHHeM yka3aHHOro coepaunenus (22,0 r, 95,4%).

'H SIMP (400 MI', DMSO-ds): & 9.08 (brs, 1H), 7.99 (d, J = 8.7 T'y, 2H), 7.48 (d, J =
8.1 I'm, 2H), 4.05-4.03 (m, 2H), 3.14 (t,/=2.4T'y, 1H).

LCMS (ESIL, m/z): 2442 (M+H)".

Cmaoua-8: Cunmes 1-(2-memoxcubensun)-5-memun-2-(4-(mpugpmopmemoxcu)henun)-

1 H-umuoazona:

F4CO
—N
N/
MeO Me

B noBTopHO 3akynopuBaemoii npodupke odremom 500 mut pactBop N-(miporn-2-us- 1 -n)-
4-(rpudTopmerokcn)doensamuna (15,0 r, 61,73 mmonb) u 2-merokcubensunamuna (21,10 T,
154,32 mmonb) B Tonmyosie (150 mi) obpadateiBanu Zn(OTf), (2,30 r, 6,17 MmMonb) nipu K. T. B
armocepe asora. Peakumonnyro cmech HarpeBan npu 120°C B Teuenue 12 u. Ilocne
3aBepieHus peakiuu (Hadmronanu npu nomomu TLC) peakiMOHHYIO cMeCh pa30aBIisiu BOIAOU
u skctparuposanu EtOAc (3 x 100 mur). OpraHu4eckuil 3KCTPAKT MPOMBIBAINA HACHIIEHHBIM
NaHCOj3, coneBbIM pacTBOpoM U cyinmin Hax 0e3BogHbiM NaxSOy4. PacTBOp KOHIEHTpHPOBAIH
NpPU TOHIKEHHOM JaBJIGHWUH, a TMIOJIYYeHHbI OCTATOK OUHWINAJIH METOAOM KOJOHOYHOH
xpoMarorpadgun Ha cunukarene (3mounpoBanue, 25% EtOAc B rekcaHe) ¢ MONyYeHHEM

ykaszaHHoro coenuHenwus (15,2 r, 67,8%).
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'H SIMP (300 MI'u, DMSO-ds): & 7.55 (d, J = 8.4 'y, 2H), 7.39 (d, J = 8.4 'y, 2H), 7.28
(m, 1H), 7.05 (d, J = 8.4 I'yy, 1H), 6.91-6.86 (m, 2H), 6.37 (d, J = 7.5 T'w, 1H), 5.14 (s, 2H), 3.80
(s, 3H), 2.08 (s, 3H).

F SIMP (300 MI'y, DMSO-de): & - 52.03.

LCMS (ESI+, m/z): 363,6 (M+H)".

Cmaousn-9:  Cunmes  2-((5-memun-2-(4-(mpugpmopmemorcu)penun)-1 H-umuoazon-1-

un)memun)ghenona:
F1CO
—N
'
HO Me

B kpyriononsoit konde oopemom 500 mia pactBop 1-(2-mertokcubensni)-5-meruin-2-(4-
(TpudTopmerokcn)penmn)- 1 H-umupazona (30,0 r, 82,64 mmonp) B nuxyiopmerane (300 mur)
obpabarbBasiu mo kamisiMm BBrs (30,0 mn, 82,64 mmonb) mpu 0°C. PeakuMOHHYIO CMeCh
nepeMeIInBali TPy K. T. B TedeHue 2 4. [Tocne 3aBepiueHus peakunu (HaOII0JaIu TP TOMOLITH
TLC) peakumonnyto cmech nommernaunBanu (pH ~ 9) Bomubiv NaHCOs3 u skcrparupoBanu
EtOAc. Oprannueckuii 5KkcTpakT cymmin Haa 0e3BoaHbIM Na;SOs M KOHIEHTPUPOBAIH TMPH
MOHMKEHHOM JIaBJICHHUH C TIOJIyYEeHUEM yKa3aHHOTo coenuuenus (27,1 r, 94,4%).

'H AMP (300 MI', DMSO-ds): & 9.93 (s, 1H), 7.55 (d, J =9.0 I', 2H), 7.39 (d, J = 8.1
I'u, 2H), 7.11-7.06 (m, 1H), 6.91-6.82 (m, 2H), 6.70 (t, /= 6.9 'y, 1H), 6.27 (d, /= 7.8 'y, 1H),
5.09 (s, 2H), 2.06 (s, 3H).

YF IMP (300 MI'y, DMSO-ds): § -56.76.

LCMS (ESI+, m/z): 349,3 (M+H)".

Cmaous-10: Cunme3s smun(R)-3-memun-6-(2-((5-memun-2-(4-
(mpucpmopmemoxcu)henun)- | H-umuoazon-1-un)memun)ghenoxcu)eexcanoama:

F,CO
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B xpyrnononHnoit konbe odvemom 250 M nmepemernnBaeMblid pactBop 2-((5-metmn-2-(4-
(Tpudropmerokcu)penmn)- 1 H-umunazon-1-mwn)mernn)penona (10,0 r, 28,71 mmons) B DMF

(100 mn) obpabarsBany KO'Bu (9,66 t, 86,13 MMonb) u 3Tui(R)-6-6poM-3-MeTUITEKCAHOATOM
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(20,33 1, 86,13 mmonb) mpu K. T. B atMocdepe azora. [lonyueHHYI0 PEaKIMOHHYIO CMECh
nepeMeInBaIi Ipy K. T. B TedeHue 2 4. [locne 3aBepruenus peakuuu (HaOII0aIM IPYU TOMOIIH
TLC) peakuumoHHYIHO CMeCh TaCWIM JIEAIHOH BOJOM W 3KCTPArupoOBAIM ATHIALIETATOM.
Opranudeckuii ol MPOMBIBAIH COJIEBBIM PAcTBOpOM, Cymmiau Hanx Oe3BogHbIM NaxSOsum
KOHLIEHTPUPOBAIM TPU TMOHIKEHHOM aAaBieHHH. [lonyueHHBIH OCTATOK OYHUINAIH METOAOM
KOJIOHOYHOHM xpomarorpadgum Ha cuiukarene (rpaaueHTHoe smouposanue, 15-30% EtOAc B
reKcaHe) ¢ MoJyuYeHueM yKkazaHHoro coeaunenus (7,5 r, 52,1%).

LCMS (ESI:, m/z): 505,4 (M+H)".

Cmaousn-11: Cunmes (R)-3-memun-6-(2-((5-memun-2-(4-(mpugpmopmemoxcu)ghenun)-
1H-umuoazon-1-un)memun)ghenokcu)eexcanogoii kuciomol (coeounenue 2a):

F5CO
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B xpyrnogonHoit konbe oobemom 250 M nepeMernnBaemMbiii pacTBop 3TUI(R)-3-MeTHI-
6-(2-((5-metun-2-(4-(tpudTopmerokcu )penun)- 1 H-umunazos- 1 -ua)meTin ) peHOKCH )reKcaHoaTa
(7,5 r, 14,86 mmonb) B THF (75 wmu), stanone (32 mu) u Bome (32 mu) oOpabarbiBayiu
MoHoruzaparoM rugpokcuna jutus (3,12 r, 74,33 Mmonb) mpu K. T. PeakIMOHHYIO CMeCh
nepeMelmBad Npu K. T. B TedueHue 12 u. Ilocnme 3aBepuieHus peakuuu (HaOMOZanmu mpu
nomomn TLC) peakuMOHHYIO CMeCh KOHIIEHTPHPOBAJIM TMPH IOHMKEHHOM JIaBJICHHH.
IMonyuennsrit ocrarok npombiBain EtOAc, paz0asisiin xononHoM Bonoit u noxkucsui (pH ~5)
1 v HCl. Tsepmoe BemecTBO (UIBTPOBATM W CYILIMJIM IPH TOHKEHHOM JaBJICHUH C
MOJTyYeHUEM yKa3aHHOTO coenuuenus (5,3 T, 75,7%).

'H AMP (400 MI't, DMSO-ds, 80°C): § 11.70 (brs, 1H), 7.57 (d, J = 8.4 'y, 2H), 7.32
(d,/=84Tu,2H), 724 (t,/J=72Tu, 1H), 7.01 (d,/=84Tu, 1H), 6.89 (s, 1H), 6.85 (t, /=72
I'u, 1H), 6.40 (d, /=7.2T'y, 1H), 5.16 (s, 2H), 4.02 (t, J = 6.4 I'y, 2H), 2.20 (dd, J = 14.8, 6.0
I'u, 1H), 2.11 (s, 3H), 2.06-2.00 (m, 1H), 1.90-1.88 (m, 1H), 1.75-1.71 (m, 2H), 1.48-1.45 (m,
1H), 1.33-1.29 (m, 1H), 0.91(d, /= 6.8 I';, 3H).

YF SIMP (400 MI', DMSO-ds): & -56.80

LCMS (EST+, m/z): 477,8 (M+H)".

HPLC: 98,19% (210 uMm).

Ilpumep-2b:

Cunrtes (R)-6-(2-((2-(4-xj0ppenuni)-S-merua-1H-umuaazon-1-un)merni)peHoxcu)-
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3-MeTHJIreKCAHOBOI KUCIO0THI (coedunenue 2b)
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Cmaousa-1: Cunmes 4-xnop-N-(npon-2-un-1-un)benzamuoa:

s
Cl

Yka3aHHOe COeAVHEeHUe CHHTEe3UpOoBaHM U3 4-xjopOeH3oiHoN kuciotel (5,0 r, 31,94
MMOJIb) U Tipon-2-uH-1-amunaa (1,75 1, 31,94 MMOIB) Ha OCHOBE MPOIENYPbI SKCIEPUMEHTA,
ONMUCAaHHOW Ha CTaAuu-7/ mpumepa-2a.

Bexon: 4,52 1 (73,0%).

'H AMP (400 MTI', DMSO-ds): & 9.21 (brs, 1H), 7.85 (d, J = 8.8 T'y, 2H), 7.53 (d, J =
8.8 'y, 2H), 4.04-4.02 (m, 2H), 3.12 (t, /= 2.8 'y, 1H).

LCMS (ESI+, m/z): 194,0, 196,0 (M+H)".

Cmaous-2: Cunme3s 2-(4-xnopghenun)- 1-(2-memoxcubensun)-5-vemun-1 H-umuoaszona:
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VYKazaHHOE COeIUHEHNE CUHTE3NpoBaiH u3 4-xynop-N-(mpomn-2-un-1-um)densamuna (1,0

r, 5,16 mmonb) u 2-merokcubensmnamura (1,06 r, 7,74 MMonb) Ha OCHOBE NPOLEAYpPHI

SKCIEPUMEHTA, ONMCAHHOW Ha CTaAuuU-8 npumepa-2a.

Beixon: 0,81 r(51,1%).

'H SIMP (400 MI'n, CDCls): & 7.41 (d, J = 8.8 'y, 2H), 7.30-725 (m, 3H), 6.98 (s, 1H),
6.93-6.88 (m, 2H), 6.58 (d, J = 7.2 T'w, 1H), 5.09 (s, 2H), 3.86 (s, 3H), 2.11 (s, 3H).
LCMS (ESI+, m/z): 313,1, 315,1 (M+H)".

Cmaous-3: Cunme3s 2-((2-(4-xnopghenun)-5-memun-1 H-umuoazon-1-un)memun)henona:
Cl

=N

%

HO Me

YKazaHHOE COeAMHEHUE CUHTe3upoBau H3 2-(4-xnopdenumn)-1-(2-meTokcubeH3mn)-5-
metm- | H-umunaszona (0,8 r, 2,56 MMOJIb) Ha OCHOBE TIPOLIEAYPHI IKCIIEPUMEHTA, OMTUCAHHON Ha
craauun-9 npumepa-2a.

Beixon: 0,62 r(81,15%).

LCMS (ESI+, m/z): 299,3, 301,3 (M+H)".

Cmaous-4: Cunme3s amun(R)-6-(2-((2-(4-xnopghernun)-5-memun- 1 H-umuoazon-1-
un)memun)gheHoxcu)-3-memuneeKCanoama.

Cl

VYkazaHHOe coenuHeHHe cuHTesupoBanu w3 2-((2-(4-xnopdenmn)-S-merun-1H-

umugazon-1-un)merun)penona (0,6 r, 2,01 mmonp) u 3TUI(R)-6-OpoM-3-MeTHITEKCaHOATA

(0,186 r, 1,48 MMoOmb) Ha OCHOBE MpPOLEAYPbl SKCIIEPHUMEHTA, ONMHCAHHOW Ha cTaguu-10
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npumepa-2a.
Berxon: 0,321 1 (35,1%).
LCMS (ESI+, m/z): 454,5, 456,5 (M+H)".
Cmaous-3: Cunme3s (R)-6-(2-((2-(4-xnopghenun)-5-memun- 1 H-umuoaszon-1-
un)memun)gheHoxcu)-3-memun2eKCanosoll kuciomsi (coeounenue 2b):

Cl

VYka3aHnHoe coenuHeHHe CHHTe3upoBanu U3 STWI(R)-6-(2-((2-(4-xnopdenrmn)-5-merun-
1H-umupnazon-1-un)mernn)penokcn)-3-mermnrekcasoara (0,3 r, 0,66 MMOIb) Ha OCHOBE
MpoLenypbl SKCIEPUMEHTa, ONUCAHHONW Ha craauu-11 npumepa-2a, U OYUIIAIM METOAOM
IpernapaTuBHON TOHKOCJIONHOW Xpomarorpaduu Ha cuimkarene (mouposanue, 4% MeOH-
CHxCly).

Boixom: 0,05 r (18%).

'H AMP (400 MI', DMSO-ds, 80°C): & 7.48 (d, J = 8.4 I'u, 2H), 7.40 (d, J = 8.4 I'ly,
2H), 7.24 (t, J=7.6T'y, 1H), 7.00 (d, /=8.4T'u, 1H), 6.88 (s, 1H), 6.84 (t, /=7.6 'y, 1H), 6.51
(d, /J=72Tu, 1H), 5.14 (s, 2H), 3.99 (t, /= 5.6 'y, 2H), 2.19-2.16 (m, 1H), 2.09 (s, 3H), 2.06-
2.00 (m, 1H), 1.93-1.86 (m, 1H), 1.72-1.67 (m, 2H), 1.45-1.42 (m, 1H), 1.32-1.26 (m, 1H), 0.91
(d,/J=6.4Tu, 3H).

LCMS (ESI+, m/z): 427,2, 429,2 (M+H)".

HPLC: 95,84% (210 um).

Ilpumep-2c¢:

Cunres (R)-6-(2-((2-(4-(pypan-2-un)denunn)-S-merun-1H-umuaazon-1-
WI)MeTHJ)(PeHOK CH )-3-MeTHJITeKCAHOBOI KHCJIOTHI (coedunenue 2c):

7 O



Cmaous-1: Cunmes smun(R)-6-(2-((2-(4-(pypan-2-un)ghenun)-5-wemun-1 H-umuoazon-1-
un)memun)gheHoxcu)-3-memunceKcanoama.

7 O
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B xpyrnononnoii konbe odvemom 50 mn nepememBaeMblii pactBop 2-((2-(4-(dpypan-2-
wn)enmn)-S-metin- 1 H-umuaaszon- 1 -um)merun)denona (0,2 r, 0,60 mmoinb) (ciocod monyueHus
KOTOpPOro packpbiT B 3asiBke Ha mareHT CIIIA Ne 62/061483, BKJIFOYEHHOH B HACTOSIIUIN
nokyMeHT nyteM ccbutku) B DMF (5 mur) o6padaresanu K2COs (0,25 1, 1,81 mmons) u atun(R)-
6-6pom-3-merunrexkcanoatom (0,42 r, 1,81 mmonp) npu k. T. B atMocdepe azota. [loaydyeHHyro
peakiuoHHyr cMmech HarpeBasiu 10 60°C B Teuenue 12 4. [locnme 3aBeplieHHst peaklUU
(mabmromamu  mpu  momomm  TLC) peakuMOHHYHO CMeChb TacWjIM JIEASTHOM BOIOH U
SKCTparupoBanu stwnaneratoMm (25 min X 3). OObenWHEHHBIH OPraHMYECKHH SKCTPAKT
NPOMBIBAJIA COJIEBBIM PAcTBOpOM, cymwin Haja 0e3BomgHbIM Na;SOs.M KOHLUEHTPUPOBAIN TPU
NOHW)KEHHOM  fAaBiieHHH.  [lodyueHHBIH  OCTaTOK  OYHMINAIA  METOIOM  KOJIOHOYHOH
xpomarorpadgun Ha cuimkarene (rpagueHTHoe smroupoBanue, 15-30% EtOAc B rekcane) ¢
nojiyueHueM ykazanaoro coequnenusi (0,181 r, 61,2%).

LCMS (EST+, m/z): 487,3 (M+H)".

Cmaousn-2:  Cummes  (R)-6-(2-((2-(4-(pypan-2-un)enun)-5-memun-1 H-umuoazon-1-

un)memun)gheHoxcu)-3-memun2eKCano8oll KUCI0msl (coeounenue 2c):
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VYkazaHHoe coenanHeHne cuHTesnpoBanu u3 3T(R)-6-(2-((2-(4-(pypan-2-un)penmn)-5-
metui- 1 H-umunason-1-nn)mernn)penokcn)-3-metunrekcasoara (0,180 r, 0,37 mmonb) Ha
OCHOBE MPOLIEAYPBI SKCIIEPUMEHTA, ONMUCAHHOM Ha cTaauu-11 npumepa-2a, U OUUINAINA METOIOM
npenaparusHoii HPLC [Luna (250 mm x 21,20 MM, 5 mMkMm);, notok: 18,0 Mi1/MUH, TOIBHXKHAS
daza: A/B =0,1% TFA B Boge/ MeCN; T/%B = 0/20, 2/20/ 8/70].

Beixon: 0,04 r(23,6%).

'H AMP (400 MTI't, DMSO-ds, 80 °C): & 7.68 (d, J = 8.8 ', 2H), 7.65 (s, 1H), 7.50 (d, J
=881Iw, 2H),7.24 (t, J=8.0 'y 1H), 7.02 (d, /=8.0 I'y, 1H), 6.90-6.84 (m, 3H), 6.57-6.56 (m,
1H), 6.48 (d, J=8.4 T, 1H), 5.18 (s, 2H), 4.02 (d, J= 6.0 ', 2H), 2.19-2.15 (m, 1H), 2.10 (s,
3H), 2.04-1.98 (m, 1H), 1.91-1.86 (m, 1H), 1.72-1.70 (m, 2H), 1.47-1.42 (m, 1H), 1.31-1.29 (m,
1H), 0.89 (d, /= 6.8 'y, 3H).

LCMS (ESI+, m/z): 459,2 (M+H)".

HPLC: 97,50% (210 um).

Ilpumep-2d:

Cunrte3 (R)-3-meTnn-6-(2-((S-meTun-2-(4-(tpudropmerni)penmni)-1H-umuaazon-1-
Wi1)MeTH1)(PeHOKCH)reKCAHOBOW KHCI0THI (coedunenue 2d)

FsC
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Cmaous-1: Cunme3s N-(npon-2-un-1-un)-4-(mpugpmopmemun)benzamuoa:

@]
joR
FsC

B xpyrmomonHoii kojbe oObemom 500 M mepeMelidBaeMblii  pacTBOp  4-

FsC

z
X

4

(Tpudropmermn)denzoitnoit kucaotel (10 1, 52,63 mmonb) u npon-2-un-1-amuna (3,47 r, 63,15
mmoJie) B DMF (200 mut) obpabateiBanu nocienoBatenibho EDCILHCI (20,09 r, 105,2 mmonb),
HOBt (14,2 r, 105,2 mmonb) u EtsN (14,6 mn, 105,2 mmons) mpu k. T. B atMochepe a3ora.
PeakunonHy0 cMech NepeMeluBaii Mpu K. T. B TedeHHe 12 4 B armocdepe asora. Ilocie
3aBepiieHust peakuuu (HaOmomamu npu nomomm TLC) peakuMoHHYH cMech pa30aBisU
JISNSTHON BOJIOW W TBEPAOE BEINECTBO OCAKIANOCh. TBepaoe BemecTBO (DUIBTPOBAIU U CYLIHIU
NPY IOHM)KEHHOM JaBJICHHH C MOJIyUYeHHEeM yKa3aHHOro coenunenus (8,42 r, 70,5%).

'H AMP (300 MI', CDCls): & 7.90 (d, J = 8.1 T, 2H), 7.71 (d, J = 8.8 'y, 2H), 6.47
(brs, 1H), 4.28-4.62 (m, 2H), 3.12 (t,J=2.4T1, 1H) .

LCMS (ESI+, m/z): 228,2 (M+H)".

Cmaousn-2: Cunmes 1-(2-memoxcubensun)-5-vemun-2-(4-(mpugpmopmemun)penun)-1H-

UMUOQ30J1A:
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B moBTOpHO 3aKkynopuBaeMoil peakHOHHOW mpodupke oobemom 500 mu pactBop N-

(npon-2-un-1-un)-4-(tpudropmermn)denzamuna (13,3 r, 5859 wmmomp) wuw @ 2-
merokcnOensunamuna (12,0 r, 87,84 mmonn) B Tonyose (150 mur) obpadatsiBanu Zn(OTf), (6,67
r, 17,5 mMonp) mpu k. T. B atMochepe a3ora. Peakunonnyiwo cmech Harpesaiu npu 110°C B
teuernne 12 u. Ilocne 3aBepienus peakumu (HaOmonamu npu nomomu TLC) peakinoHHYIO
cMmech paszOaBisiu  Bomoit u  skctparupoBamu EtOAc (3 x 100 m). OOwenuHeHHbIH
OpraHMYeCKUN 5KCTpakT npombeiBaiu HacelleHHbIM NaHCO3, coneBbIM pacTBOPOM M CYIIWIH
Hag Oe3BomHbIM NaxSO;. PacTBOp KOHLEHTPHPOBAIM IPU IOHMKEHHOM JaBJICHUH, a
NOJIYYEHHbIH OCTATOK OYMINAJIM METOAOM KOJIOHOYHOW Xpomartorpapuu Ha CHIHKarene
(amoupoBanue, 25% EtOAc B rekcane) ¢ mojy4eHueM ykazanHoro coequnenusi (17,3 r, 85,3%).

'H SIMP (400 MT't, CDCl3): § 7.59-7.54 (m, 4H), 7.30-7.23 (m, 1H), 7.00 (s, 1H), 6.91-
6.86 (m, 2H), 6.57 (d, J=7.2 T, 1H), 5.11 (s, 2H), 3.84 (s, 3H), 2.11 (s, 3H).

LCMS (ESI+, m/z): 347,3 (M+H)".

Cmaousn-3:  Cunmes  2-((5-memun-2-(4-(mpugpmopmemun)penun)- 1 H-umuoazon-1-

un)memun)ghenona:
FsC
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0
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B kpyrnononHo# konbe odvemom 500 mn pactBop 1-(2-meTokcuOens3mn)-5-mermn-2-(4-
(Tpudropmermn)pernn)- 1 H-umunazona (17,3 r, 49,94 mmons) B8 DCM (150 mi) mo kamisim
obpabarsBasnu BBr3 (1,0 M, 90,0 mi) mpu 0°C. PeakuimoHHY0 cMeCh IepeMEIINBAIN MPH K. T. B
teuenne 4 4. [Tocne 3aBepienus peakiuu (Habmonamu npu nomomn TLC) peakiiMOHHYI0 CMeCh
nogmenaynBaiu (pH ~ 9) BomapiMm NaHCOs wu skcrparmpoBamu EtOAc (3 x 500 wmu).
OObennHeHHbIN OPraHUYeCKUH SKCTPAKT cymmin Haa 6e3BogHbiM NaxSO4 U KOHLIEHTPUPOBAITU
NPY TIOHM)KEHHOM JaBJICHHH C MTOJyUYeHHEM yKa3aHHOTo coenHeHns (19,2 T, HEOUnIeHHOT0).

"H AMP (400 MI', DMSO-ds): 6 9.99 (s, 1H), 7.88 (d, J = 8.4 ', 2H), 7.77 (d, J = 8.4
I'u, 2H), 7.33 (s, 1H), 7.14-7.10 (m, 1H), 6.83 (d, /= 8.0 I'y, 1H), 6.74-6.70 (m, 1H), 6.55 (d, J
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=6.8 T, 1H), 5.21 (s, 2H), 2.16 (s, 3H).
LCMS (ESI+, m/z): 333,3 (M+H)".
Cmaousn-4: Cunmes smun(R)-3-memun-6-(2-((5-memun-2-(4-(mpugpmopmemun)gherun)-
1H-umuoazon-1-un)memun)ghenoxcu)eexcanoama:

FiC

B xpyrnononHoit konbe oovemom 250 M nepemennBaemMblii pactBop 2-((5-merun-2-(4-
(Tpudropmerun)pennn)- 1 H-umunazon-1-un)merun)penona (4,0 r, 12,0 mmons) 8 DMF (100
mi) obpabareisamun KOBu (4,03 1, 36,1 Mmmonb) u stri(R)-6-6poM-3-meTuiarekcanoarom (8,52
r, 36,10 mmonp) mpu k. T. B arMochepe azora. [lonydeHHYIO pPEaKLHOHHYK) CMeCh
nepeMelnuBaiy npu K. T. B TedeHue 12 u. Ilocnme 3aBepueHust peakuuu (HaOmomanu mnpu
nomotu TLC) peakuMoOHHYIO CMeCh racHJIU JIEASTHON Booi u skcTparuposanu EtOAc (3 x 100
mit). OObearHeHHbIH OpPraHU4YeCKUi SKCTPAKT MPOMBIBAIN COJIEBBIM PACTBOPOM, CYIIMJIN HAJ
6e3BomHbIM NaxSO4 M KOHLEHTPHPOBAIU TPU MOHWKEHHOM AaBiieHWH. I1ony4ueHHBIH OCTAaTOK
OYMIIATA METOZAOM KOJIOHOYHOH XpomMaTorpaduu Ha cuimkarene (rpaiueHTHOE 3JIFOUPOBAHHE,
15-30% EtOAc B rekcane) ¢ mojay4eHueM ykasanHoro coequHenus (3,31 r, 56,3%).

LCMS (ESI+, m/z): 489,3 (M+H)".

Cmaousn-5: Cunmes (R)-3-memun-6-(2-((5-memun-2-(4-(mpugpmopmemun)penun)-1H-
umMuoaszon-1-un)memun)ghenoxcu)eexcanosoii kuciomol (coeoutnenue 2d):

FsC

—N

Y

O Me N\e

: M
HO)I\/\/\/O e

B kpyriogonHoli konbe odoremom 250 Mt mepeMenuBaeMblid pacTBOp STUI(R)-3-MeTHII-
6-(2-((5-merun-2-(4-(tpudropmernn)benmn)- 1 H-umnaazon- 1 -uia)MeTin ) peHOKCH )reKcaHoaTa
(3,3 r, 6,75 mmons) B THF (30 mu), stanone (10 mum) m Bome (10 mu) oOpaGarbiBaniu
MoHoruzaparoM ruapokcuna jutus (1,42 r, 33,8 mmonb) mpu k. T. PeakumoHHYIO cMech
nepeMemuBaiu NMpu K. T. B TeueHue 12 u. Ilocne 3aBepmeHus: peakumu (HAOMIOOATH TPU
nomomn TLC) peakumoHHYHO CMeCh KOHLIEHTPHPOBAJIH TPH IOHMKEHHOM JIaBJICHHH.

INonyuennstit ocrarok npomsiBain EtOAc, paz0asisiiu xononHo# Bonoit u noxkucisi (pH ~5)
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1 5 HCI. TlonyueHnHoe TBepoe BEIECTBO (PMIBTPOBAIN U CYLIMIIN NPU MOHIKEHHOM JaBICHUU
C MoJIy4eHreM ykazanHoro coequnenus (1,12 r, 36,0%).

"H AMP (400 MI'u, DMSO-ds): & 12.00 (brs, 1H), 7.71 (d, J = 8.4 T'y, 2H), 7.62 (d, J =
8.4 ', 2H), 7.26-7.21 (m, 1H), 7.01 (d, J= 8.4 I'y, 1H), 6.93 (s, 1H), 6.86-6.83 (m, 1H), 6.38
(d, /J=68Tmu, 1H), 5.16 (s, 2H), 3.98 (t, /= 6.0 'y, 2H), 2.19-2.14 (m, 1H), 2.08 (s, 3H), 1.99-
1.93 (m, 1H), 1.84-1.76 (m, 1H), 1.67-1.65 (m, 2H), 1.45-1.42 (m, 1H), 1.28-1.18 (m, 1H), 0.83
(d, /= 6.4 ', 3H)"F IMP (400 MI', DMSO-ds): § -56.4

LCMS (ESI+, m/z): 460,8 (M+H)".

HPLC: 98,89% (210 uMm).

IHonyuenue nonumopehpos u coneit coeounenusn 2d

Paznuunbie popmbl coenunenust 2d MOryT ObITh 00pa30BaHbI MPU MOMOIIN PA3TUYHBIX
SKCHEPUMEHTAIIbHBIX CIIOCOOOB KPUCTAJUIU3ALINY, KaK OITHUCAHO HUXKE.

Coeounenue 2d, hopma B

Hosyto popmy B coennnenus 2d nonydanu mytem oOpa3oBaHUs B3BeCH coenuHeHus 2d
B otmnauerare npu 50°C, 2-npomanone mpu 50°C, auerone mpu 25°C, Bome mnpu 25°C,
Boze/meranose npu 25°C wnu stanode mpu 25°C.

Coeounenue 2d, hopma C

Hosyto popmy C coenmnenus 2d nonydanu nmyteM oOpa3oBaHHs B3BeCH coenuHeHus 2d
B aueronutrpwie npu 50°C, Bope/aueronutrpune npu 4°C u 2-mermnrerparunpodypaHe mpu
4°C.

Coeounenue 2d, popma D

Hogyto ¢hopmy D coenunenus 2d nonydanu myteM oOpa3oBaHus B3Becu coenuHenus 2d
B LHUKJIONEHTWIMETIIIOBOM 3(upe mpu 50°C, tomyone mpu 25°C u myTeM HUCHAPUTETbHON
KPUCTAJUIU3ALNH U3 TUXJIOPMETaHa.

Coeounenue 2d, hopma It

Hogyto dopmy E coenunenus 2d nosydanu myrem oOpa3oBaHus B3BeCU coenuHeHus 2d

B MeTaHoue npu 25°C.

Honyuenue cemucyirvhamuoii conesoii hopmut 1 coeounenus 2d

B cocyne odvemom 50 mut pactBopsutu 883,2 mr coenuHenus: 2d, paCTBOPEHHOTO B 35 Mt
meraHona. 3areM u3 munetkd kamanmd H>SOs (1920 mxn, 1 M B H;O, 1 sxBuBaneHT).
PacTBopurens ocraBmsuin BemapuBaThesi B atMmocepe Nz Cpasy mocie BBITApUBAHUS W3
NUIMETKN Kananu 2-npornadon (18 mur) m mepeMemnBagy MpH MOMOIIM MarHUTHON MELIaNKH.
Cocyn 3akynmopuBalii M MOMELIATH TJIACTUHY At cMmewmuBanus npu S0°C Ha 1 yac, 3aTem

TeMIepatypy noHwwkanu ao 25°C, npu 3TOM NPOBOAWIM MepeMellrBaHie B TeueHue | CyTok.
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Uepe3 1 cyTku TBepAble BelecTBa (PHIBTPOBAIM MOA BAKYYMOM M OCTABJISUTM CYLIUTHCS HA
BO3JIyX€.

'H SIMP (400 MI'u, DMSO-ds): 6 7.85 (d, J = 8.4 'y, 2H), 7.74 (d, J = 8.4 I'yy, 2H), 7.36
(s, 1H), 7.27 (t, J=8.4 'y, 1H), 7.02 (d, J=8.4 T'w, 1H), 6.85 (t, J=7.6 'y, 1H), 6.62 (d, J=7.2
Ty, 1H), 5.26 (s, 2H), 3.96 (t, J = 6.0 'y, 2H), 2.21-2.16 (m, 4H), 1.96 (dd, J = 8.0, 15.2 I',
1H), 1.83-1.80 (m, 1H), 1.67-1.59 (m, 2H), 1.35-1.31 (m, 1H), 1.28-1.18 (m, 1H), 0.85 (d, J =
6.4 Ty, 3H).

Macc-cnextp (ESI) m/e 461,2.

OnementHbiit aHanus: paccuuT.. C 58,93%; H 5,54%; N 5,50%; S 3,15. Habmon.: C
58,30%; H 5,36%; N 5,42%: S 3,47.

I'emucynsdarnyro coneByro ¢opmy 1 coenmnenuss 2d Taxke NOIydald CrIocoOOM,
KOTOpBIH YIOMSIHYT BBILIE, C MPUMEHEHHEeM aueToHuTpuia (18 mi1) B KauecTBe pacTBOPUTEI
BMecTO 2-niporianona (18 mur).

Honyuenue cemucyivamuoii conesoti hopmoi 2 coeounenus 2d

BssemmBanu npubnusurensHo ot 90 1o 110 mr remucynsgarhoii Gopmel 1 coenuHeHUs
2d u mepeHOCHIIN B CTEKJISIHHBIN COCY]T SHTAPHOTO LiBeTa 0ObeMoM 4 mii, a 3aTeM nobasssuiu 0,8
MJI METAHOJIA U MarHuTHyro Memaiky. Cocya 3akynopuBalid U MOMELIANN Ha IJIACTUHY AJIs
CMEIIUBAHUS C PEryJUpyeMOil TeMIiepaTypoi, yCTaHOBJIEHHYI0 Ha 25°C, u mepemMelnBaiu B
teueHue 15 cytok npu 500 rpm. TBepablil H30JAT U3 3TOTO SKCIEPUMEHTA, KOTOPBIN ONpeaeseH
Kak remucysibdpaTHas Gopma 2 coemuHeHus: 2d, MoNy4anid U XapaKTEPU3OBAIU, B YACTHOCTH,

npu nomouy XRPD.

IIpumep-2e:
Cunrte3 (E)-4-metnn-6-(2-((S-merun-2-(4-(rpudpropmeroxcu)penunn)-1H-umuaazon-
1-m)meTnin)peHoKcH )rekc-4-eHOBOI KHCJIOTHI (coedunenue 2e)

F,CO

Cxema:



F5CO. F4CO.
ol Q.

N \% a
—_— (o] —_—
HO Me Cragma-1 Me Cragmsa-2
\é ' MeO A0

F4CO.
QL

0 N
HOWVO Me
Me
Cmaous-1: Cunme3s memun(E)-4-memun-6-(2-((5-memun-2-(4-
(mpugpmopmemoxcu)penun)- 1 H-umuoazon-1-un)memun)ghenokcu)eexc-4-enoama:
F,CO

Q,

o N/
Me OJ\/\(\/O Me

Me
YkazaHHOe COeMHEeHNe CHHTe3upoBau U3 2-((5-metui-2-(4-(tpudropmerokcu ) eHun)-
1H-umunazon-1-un)mernn)penona (0,3 r, 0,86 mmonb) u metwn(£)-6-Opom-4-meTunrekc-4-
enoata (0,57 r, 2,58 Mmouib) (crmocob MmosyyeHHust KOTOPOro packphIT B 3asiBke Ha mateHT CIIA

Ne 62/061483, BKJIIOUEHHOW B HACTOSIIIMN JAOKYMEHT MyTEM CCBUIKHM) Ha OCHOBE MPOLETYPHI

SKCIEePUMEHTA, ONTMCAHHOW Ha cTaauu-1 npumepa-2c¢.

Bexon: 0,180 r.

LCMS (ESI+, m/z): 4894 (M+H)".

Cmaousn-2: Cunmes (FE)-4-memun-6-(2-((5-memun-2-(4-(mpugpmopmemorxcu)ghernun)-1H-
umMuoaszon-1-un)memun)ghenoxcu)eexc-4-eHo6oii kuciomol (coeounenue 2e):

F4CO

VYKazaHHOE COENUHEHHE CHHTE3UpoBad u3 MeTH(F)-4-metmn-6-(2-((5-mernn-2-(4-

(Tpudropmerokcu)penmn)- 1 H-umunazon- 1 -mwn)mernn)penokcn)rekc-4-esoata (0,18 r, 0,36

MMOJTb) Ha OCHOBE MPOLIEAYPHI SKCIIEPUMEHTA, ONMCAHHOH Ha ctaanu-11 npumepa-2a.
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"H AMP (400 MI'u, DMSO-ds): & 7.69 (d, J = 8.8 T't, 2H), 7.49 (d, J = 8.4 ', 2H), 7.44
(s, IH), 7.26 (t,J=7.6 I, 1H),7.01 (d,/=80TI1, 1H),6.83 (t,/=72T1, 1H),6.72(d, /=638
I'u, 1H), 5.33-5.28 (m, 3H), 4.52 (d, J = 6.4 'y, 2H), 2.34-2.27 (m, 4H), 2.22 (s, 3H), 1.66 (s,
3H).

YF SIMP (400 MI'y, DMSO-ds): § -56.77

LCMS (ESI:, m/z): 475,3 (M+H)".

HPLC: 95,75% (210 uMm).

Ipumep-2f:

Cunres (R)-3-meTna-6-(2-((S-meTna-2-(napa-roaut)-1H-umunazon-1-
WI)MeTHJ)(PeHOKCH)IeKCAHOBOH KHCJIOTHI (coedunenue 2f):

Me

Cxema:
| Me Me
\I//N Y,N \I.;N
N/ a N/ b N/ c
MeO Me Cramua-1 MeO Me Cramus-2 HO Me Cragusa-3
Me Me

Y Y
O Me N \8 0O Me N \8

)j\/:\/\/o Me L) A 0 Me
EtO HO

Cmaous-1: Cunme3s [-(2-memoxcubensun)-S-memun-2-(napa-monun)- 1 H-umuoazona:

Me
—N

v

MeO Me

B noBTOpHO 3aKynopruBaeMoil peaKIHOHHOM nmpodupke oovemMoMm S0 M 2-(4-fiond eHun)-
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1-(2-merokcndensun)-S-metni- 1 H-umunazon (0,4 r, 0,99 MMosb) U METHIOOPOHOBYIO KHUCIIOTY
(0,088 r, 1,48 MMoIb) pacTBOpsUTH B nera3upoBaHHOM Tojyosie (10 mi) mpu k. T. B atMochepe
azora. Pd(OAc); (0,011 1, 0,049 mmonsp) tpunmkiorekcundocdun (0,027 r, 0,09 mmons) u
K3PO4 (0,63 1, 2,97 mMMonb) mo0OaBisiii K BBIIIEYKa3aHHOMY PacTBOpPY B arMocdepe a3ora.
ITonyueHHYIO CMeCh J1era3upoBaji MPOIYBaHHEM Ta3000pa3HOro aproHa B TeUeHHe 15 MuH, a
peakuoHHy0 cMech HarpeBau 10 90°C nmo 3aBepuieHus: peakuuu (HaAOMIOTAIH TPHU TTOMOIIU
TLC). PeakinoHHYIO0 CMeCh OXJIKIOAIU 0 K. T., pa30aBisuid XOJIOAHOH BOAOW M MPOMBIBAIIU
stunaneratoM (30 mu x 3). OObenMHEHHBI OPraHMYECKUH 3KCTPAKT MPOMBIBAIN COJIEBBIM
pacTBOpoM, cymmin Haj 0e3BoxHbIM NaxSO4 1 KOHIEHTPUPOBAIN MPU MOHWKEHHOM AABICHUU
¢ nosyueHneM ykasanHoro coenunenus (0,26 r, 89,9%).

'H SAIMP (400 MI'u, CDCl3): § 7.37 (d, J = 8.4 ', 2H), 7.29 (d, J= 7.8 T'y, 1H), 7.14 (d,
J=84Tn, 2H), 6.97 (s, 1H), 6.91(d, /= 8.1T1, 2H), 6.62 (d, /=72 'y, 1H), 5.12 (s, 2H), 3.84
(s, 3H), 2.34 (s, 3H), 2.10 (s, 3H).

Cmaousa-2: Cunmes 2-((5-memun-2-(napa-monun)-1 H-umuoazon-1-un)memun)penona:

Me
—N
i
HO Me

VYka3aHHoe coequHeHHe CUHTe3upoBaiu u3 1-(2-meTokcubeHswn)-5-merun-2-(mapa-
tosun)-1 H-umunazona (0,25 r, 0,85 MMoJb) HA OCHOBE MPOLIEAYPHI SKCIIEPHUMEHTA, ONUCAHHOM
Ha cTaguu-9 npumMmepa-2a.

Bexon: 0,23 r.

LCMS (ESI+, m/z): 279,3 (M+H)".

Cmaous-3: Cunmes smun(R)-3-memun-6-(2-((5-memun-2-(napa-monun)-1 H-umuoazon-1-
un)memun)gheHoxcu)eekcanoama:

Me

VYkazaHHOE coenuHeHHe CHHTe3npoBaimu u3 2-((S-mermn-2-(mapa-ronnn)-1H-umMunas3on-
I-um)mernnm)penona (0,23 r, 0,83 mmonb) u 3TH(R)-6-0pom-3-merunrekcanoara (0,392 r, 1,65

MMOJIb) HA OCHOBE MPOLIEAYPHI SKCIIEPUMEHTA, OTMCAHHOHN Ha cTagnu-1 npumepa-2c¢.
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Berxom: 0,21 1 (58,4%).
LCMS (ESI+, m/z): 436,5 (M+H)".
Cmaous-4:  Cummes  (R)-3-memun-6-(2-((5-memun-2-(napa-monun)-1 H-umuoazon-1-
un)memun)gheHoxcu)eekcanosoii Kuciomel (coeounenue 2f):

Me

—N

O Me N\%

- M
Ho)l\/\/\/o e

VYkazaHHOe coenuHeHHe cuHTesupoBanu u3 3TWI(K)-3-merun-6-(2-((S-merun-2-(mapa-
tonun)- 1 H-umunason-1-un)merun)penokcu)rekcanoara (0,2 r, 0,46 MMomp) Ha OCHOBE
MpoLenypbl SKCIEPUMEHTa, ONUCAHHONW Ha craauu-11 npumepa-2a, W OYUIIAIM METOAOM
npenaparuBHoii HPLC [Luna C18 (21,2 MM x 250 MM, 5 MkM); oToK: 18 MJI/MUH; TOABMKHAS
daza: A/B =0,1% TFA B Bone/MeCN;, T/%B = 0/30, 2/40/ 8/80].

Beixom: 0,029 r (15,5%).

'H AMP (400 MTI'y, DMSO-ds 80°C): & 7.34 (d, J = 8.0 'y, 2H), 7.25-7.22 (m, 1H), 7.16
(d, /J=8.0Tu, 2H), 7.00 (d, /= 8.0 I'y, 1H), 6.87-6.84 (m, 2H), 6.48 (brs, 1H), 5.13 (s, 2H), 4.04
(t, /= 6.4 Tu, 2H), 2.30 (s, 3H), 2.14-2.13 (m, 1H), 2.07 (s, 3H), 2.05-1.99 (m, 1H), 1.91-1.86
(m, 1H), 1.71-1.69 (m, 2H), 1.48-1.40 (m, 1H), 1.35-1.23 (m, 1H), 0.91 (d, /= 8.0 I'y, 3H).

LCMS (ESI+, m/z): 407,1 (M+H)".

HPLC: 99,28% (210 um).

Ilpumep-2g:

Cunrte3 (R)-6-(2-((2-(4-proppenunn)-S-merun-1H-umuaazon-1-un)merun)peHoKcH)-

3-MeTHJIreKCAHOBOI KUCIO0THI (coedunenue 2g)
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Cmaous-1: Cunme3s 4-pmop-N-(npon-2-un-1-un)benzamuoa:

o]

sh

VYkazaHHOE COenUHEeHHe CUHTe3npoBaiu u3 4-propOenszoiiHoi kucaotel (5,0 r, 35,68

4

MMOJIb) U Tpon-2-uH-1-amuHa (2,35 1, 42,81 MMOJIb) Ha OCHOBE MPOLEAYPHI IKCIEPUMEHTA,
ONMUCAaHHOW Ha CTaAuu-7 mpumepa-2a.

Beixon: 4,25 r (67,22%).

'H AMP (300 MT'u, CDCls): § 7.82-7.77 (m, 2H), 7.12 (t, J = 8.4 T'y, 2H), 6.21 (bs, 1H) ,
4.26-4.23 (m, 2H), 2.29 (t,/=2.8 'y, 1H).

Cmaous-2: Cunme3s 2-(4-pmopgpenun)-1-(2-memoxcubensun)-5-memun-1H-umuoazona:

F
—N
e
MeO Me

YkazanHoe coenuHeHue cuHTe3npoBain u3 4-grop-N-(mpon-2-un-1-un)denzamuna (3,0
r, 16,93 mmonb) u 2-merokcubensunamuna (3,47 r, 25,39 MMonbp) Ha OCHOBE NPOLEAYPHI
SKCIEPUMEHTA, ONMMCAHHOW Ha CTaiuu-8 mpumepa-2a.

Berxon: 3,51 r(69,9%).

"H AMP (300 MI'u, CDCls): § 7.46-7.41 (m, 2H), 7.30 (d, /= 8.1 T'ny, 1H), 7.04- 6.87 (m,
5H), 6.58 (d,/J=7.2Tu, 1H), 5.08 (s, 2H), 3.85 (s, 3H), 2.11 (s, 3H).
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YF IMP (300 MT', CDCls): §-113.0
LCMS (ESI+, m/z): 297,3 (M+H)*.

Cmaous-3: Cunme3s 2-((2-(4-¢pmopgpernun)-5-memun-1H-umuoazon-1-un)memun)ghenona:

F
—N
2
HO Me

VYKazaHHOE COeNUHEHHe CUHTe3upoBaiu u3 2-(4-dpropdenmn)-1-(2-merokcubensmn)-5-
metui-1H-umunazona (3,5 r, 11,81 MMOJIb) Ha OCHOBE MPOLENYPBI SKCIIEPUMEHTA, OMMCAHHON
Ha cTaguu-9 npumMepa-2a.

Beixon: 2,7 r (81,1%).

LCMS (ESI+, m/z): 283,3 (M+H)".

Cmaous-4: Cunmes  smun(R)-6-(2-((2-(4-¢pmopghenun)-5-wemun- 1 H-umuoazon-1-

un)memun)gheHoKcu )-3-memunexcanoama:

VkazaHHoe coenuHeHue cuHTesupoBaum w3 2-((2-(4-propdenmn)-5-mermn-1H-
umunazon-1-mn)merun)penona (0,6 r, 2,12 mmoinb) u 3tui(R)-6-6pom-3-metmnrekcanoara (1,51
r, 6,38 MMOJIb) Ha OCHOBE MPOLIEAYPbI SKCIIEPUMEHTA, ONTUCAHHON Ha cTaanu-10 mpumepa-2a.

Bexon: 0,62 r.

LCMS (EST+, m/z): 439,4 (M+H)".

Cmaous-3: Cunme3s (R)-6-(2-((2-(4-pmopgherun)-5-memun- 1 H-umuoazon-1-

un)memun)gheHoxc)-3-memun2eKCaHo8oll KUCI10msl (coeOunenue 2g):

VYkazaHHOe coenuHeHUe CUHTe3npoBaiu u3 3TWI(R)-6-(2-((2-(4-propdennn)-S-mernn-
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1 H-umunazon-1-un)mernn)penokcn)-3-mermnrekcanoara (0,62 r, 1,41 mMmonp) Ha OCHOBE
MPOLEAYPbl SKCIEPUMEHTA, ONMUCAHHOW Ha craguu-11 npumepa-2a, U OYMIIAIM METOAOM
npemnaparusHoii HPLC [Phenomenex Luna C 18 (21,2 mMm x 250 My, 5 MKkM);, TOTOK: 15 Mi/muH;
nonsmkHas ¢asza: A/B =0,1% TFA B Boge/MeCN; T/%B = 0/40, 2/40/ 8/80].

Bexon: 0,111 r(18,9%).

"H AMP (400 MI', DMSO-ds, 80°C): & 7.50-7.47 (m, 2H), 7.28-7.16 (m, 3H), 7.03 (d, J
=8.0I'y, 1H), 6.89-6.85 (m, 2H), 6.46 (d, /=7.2 T'u,1H), 5.14 (s, 2H), 4.03 (t, /= 5.6 ', 2H),
2.24-2.20 (m, 1H), 2.11 (s, 3H), 2.08-2.03 (m, 1H), 1.95-1.90 (m, 1H), 1.80-1.67 (m, 2H), 1.50-
1.42 (m, 1H), 1.38-1.28 (m, 1H), 0.93 (d, /= 6.8 I';, 3H).

YF SIMP (400 MI', DMSO-de): & -113.00

LCMS (ESI+, m/z): 411,4 (M+H)".

HPLC: 99,3% (210 um).

Ilpumep-2h:

Cunre3 6-(2-((2-(3-¢prop-4-(TpudTopmernn)denui)-S-merua-1H-umuaazon-1-
WI)MeTHJ)(PeHOKCH)-2,2-TUMEeTHIITeKCAHOBOH KHUCJIO0THI (coedunenue 2h):

F
FsC

Me Me

Cxema:
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Cmaous-1: Cunme3s 3-pmop-N-(npon-2-un-1-un)-4-(mpugpmopmemun)oensamuoa:
o)
NN

FsC
F

VYKazaHHOE COEOMHEHWE CHUHTe3upoBaiu U3 3-(prop-4-(TpudropmeTin)OeH30iMHOIM
kuciaotel (5,0 T, 24,03 mmonb) u mpon-2-uH-l-ammuaa (1,59 1, 28,84 MMONIB) Ha OCHOBE
MpOLETypbl SKCIIEPUMEHTA, ONMMCAHHON Ha CTaauu-/ MpuMepa-2a.

Beixon: 4,71 r(79,7%).

'H AIMP (400 MI', DMSO- ds): § 9.25 (t, J = 5.2 T'ny, 1H), 7.93-7.83 (m, 3H), 4.07-4.05
(m, 2H), 3.16 (t, /=24 T, 1H).

YF SIMP (400 MI', DMSO- d¢): §:-115.11, -60.32

LCMS (ESI+, m/z): 246,1 (M+H)".

Cmaoua-2: Cunmes 2-(3-¢pmop-4-(mpupmopmemun)penun)-1-(2-memoxcubensun)-5-
memun-1H-umuoasona:

F
FsC

—N
2
Me

MeO
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VKazaHHOE€  COEIWHEHHWE  CHUHTe3upoBasd  u3  3-prop-N-(mpon-2-un-1-mn)-4-
(Tpudropmermn)benzamuna (2,5 r, 10,1 mmonb) u 2-merokcubensunamuna (2,1 r, 15,2 mmonb)
Ha OCHOBE MPOLEAYPHI SKCIEPUMEHTA, ONIMCAHHOM Ha CTaquu-8 nmpumepa-2a.

Berxon: 2,3 r (61,8%).

"H AAMP (400 MI'u, DMSO-ds): 6 7.78 (t, /= 7.8 ' ,1H), 7.52 (d, J = 12.3 Ty, 1H), 7.45
(d,J=8.4Twu, 1H), 7.30-7.24 (m, 1H), 7.04 (d, /= 7.8 'y, 1H), 6.96 (s, 1H), 6.88-6.83 (m, 1H),
638 (d,/=75Tu,1H), 521 (s, 2H), 3.78 (s, 3H), 2.10 (s, 3H).

YF SIMP(400 MI'u, DMSO- de): 8: -115.36, -59.90

LCMS (ESI+, m/z): 365,0 (M+H)".

Cmaoua-3: Cunmes 2-((2-(3-¢pmop-4-(mpugpmopmemun)ghenun)-5-memun-1 H-umuoazon-

1-un)memun)ghenona:

F
F3C
=N
v
HO Me

YkazanHoe coenvHeHne CUHTe3upoBaiu u3 2-(3-¢prop-4-(tpudropmerun)denrn)-1-(2-
MeTtokcuOeH3un)-S-metwi-1 H-umunazona (1,0 r, 2,74 MMonb) Ha OCHOBE TMPOLEAYPHI
SKCIEePUMEHTA, ONTMCAHHOW Ha CTanu-9 npumepa-2a.

Beixon: 1,1 r, (HeOUHIEHHBIH)

LCMS (ESI+, m/z): 351,2 (M+H)".

Cmaous-4: Cunme3 smun-6-(2-((2-(3-¢pmop-4-(mpucpmopmemun)henun)-5-vemun-1H-
umMuoaszon-1-un)memun)ghenoxcu)-2, 2-Oume muneexcanoama:

F
FsC

—N
N/
O \8
Me
Me Me

VYkazaHHOe coenuHeHHe cuHTe3npoBaiu u3 2-((2-(3-grop-4-(rpudropmernn)penun)-5-

metui- 1 H-umunason-1-un)mernnm)penona (0,5 r

>

1,42 wmmomb) u  3THI-0-OpoMm-2,2-
mumetmnrekcanoara (1,07 r, 4,28 MMonb) (ciocoOb! Oy YEeHUST KOTOPBIX PACKPBITHI B 3asBKE HA
nmareHT CIIIA Ne 62/061483, BKIIOUEHHOW B HACTOSIIHIA JTOKYMEHT MyTeM CCBUIKH) Ha OCHOBE

MpOLEypbl SKCIIEPUMEHTa, ONMCAHHON Ha cTaguu-1 npumepa-2c.
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Boeixon: 0,31 r(41,81%).
LCMS (ESI+, m/z): 520,7 (M+H)".
Cmaous-3: Cunme3s 6-(2-((2-(3-cpmop-4-(mpucpmopmemun)henun)-5-vemun-1H-
umMuoason-1-un)memun)ghenoxcu)-2, 2-oumemuneexcanoeoil kuciomeol (coeounenue 2h):

F
FsC

o) Me
HO)S(\/\/

Me Me

VYka3anHoe COeJUHEHNEe CHUHTE3UPOBAIU u3 5Tun-6-(2-((2-(3-¢prop-4-
(Tpudropmern)pernn)-S-metui- 1 H-umuaaszon- 1 -nn)meTtn)peHokcn)-2, 2-1MMeTUIreKcaHoaTa
(0,3 r, 0,57 MMoOIIB) Ha OCHOBE MPOLEAYPHI SKCIIEPHUMEHTa, ONMMCAHHON Ha craauu-11 npumepa-
2a.

Boixon: 0,120 r, (46,4%).

'H AAMP (400 MT', DMSO-ds 80°C): § 7.73 (t, J = 8.4 Ty, 1H), 7.49-7.45 (m, 2H),7.26
(m, J=7.6Tn, 1H), 7.04 (d, /=84 T, 1H), 6.96 (s, 1H), 6.86 (t, /= 7.6 I'y, 1H), 6.46 (d, J =
72T, 1H), 5.23 (s, 2H), 4.03 (t, /= 6.4 T'u, 2H), 2.14 (s, 3H), 1.71-1.67 (m, 2H), 1.53-1.49 (m,
2H), 1.41-1.36 (m, 2H),1.06 (s, 6H).

YF SIMP (400 MI', DMSO-de): 8 -115.25, -59.87

LCMS (ESI+, m/z): 493,3 (M+H)".

HPLC: 97,62% (210 uMm):

Ipumep-2i:

Cunres 6-(2-((2-(4-xs10p-3-proppenunn)-S-meruna-1 H-umuaazon-1-uia)merun)-
(peHOKCH)-2,2-TUMETHIITeKCAHOBOH KHCJIOTHI (coedunenue 2i)

F
Cl

Me Me

Cxema:
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F

Cl

(o}

F COOH E b =N c
S TS t
Cl Cragua-1 cl Cragus-2 MeO Me

F F F
cl cl cl
=N =N
T > '
e

—N
N N/
d (0] o \8
HO. Me — o) Me —— o) Me
Cramms-4 Eto)j>(\/\/ HO)S(\/\/
Me” Me Cramusa-5

Cragus-3

Me Me

Cmaousa-1: Cunmes 4-xnop-3-pmop-N-(npon-2-un-1-un)benzamuoaq:

Vka3aHHOE COeIUHEHHE CHHTEe3UpPOBAIM U3 4-xiyop-3-pTopOensoitnoit kucnotel (5,0 T,
28,73 wmmonb) u mnpomn-2-uH-l-amuHa (1,89 1, 34,48 MMOnb) Ha OCHOBE MPOLIEAYPHI
SKCHEPUMEHTA, OMUCAHHON Ha CTaAuKu-7 mpumepa-2a.

Beixon: 5,2 1, (85,5%).

'H AAMP (400 MI', DMSO-ds): & 9.09 (t, J = 5.2 'y, 1H), 7.82 (dd, J = 10.0, 0.8 T'yy,
1H), 7.72-7.69 (m, 2H), 4.04-4.02 (m, 2H), 3.13 (t, J=2.4 T'u, 1H).

YF SIMP (400 MI', DMSO-de): §:-115.48

LCMS (ESI+, m/z): 212,0, 214,0 (M+H)".

Cmaoua-2:  Cunmes  2-(4-xnop-3-¢pmopghenun)-1-(2-memoxcudensun)-5-wemun-1H-

UMUOA30JIA:
F
Cl
—N
0
MeO Me

VYkazaHHOE€  COeNMHEHHe  CHHTe3upoBadn w3  4-xjop-3-¢prop-N-(mpomn-2-un-1-
un)oenszamuaa (3,5 r, 16,54 mmons) u 2-merokcubensunamusa (4,54 r, 33,08 MMoib) Ha OCHOBE
MpOLEeypPbl SKCIIEPUMEHTa, ONMCAHHON Ha CTaauu-8 npumMepa-2a.

Beixon: 1,3, (23,7%).

'H IMP (300 MI'u, CDCls): § 7.36-7.28 (m, 3H), 7.21-7.17 (m, 1H), 6.99 (brs, 1H),
6.95-6.88 (m, 2H), 6.56 (d,/=8.1 T, 1H), 5.11 (s, 2H), 3.87 (s, 3H), 2.13 (s, 3H).
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YF SIMP (400 MI', DMSO-de): & -114.79
LCMS (ESI:, m/z): 330,7, 332,7 (M+H)".
Cmaous-3: Cunmes 2-((2-(4-xnop-3-pmopgpenun)-5-memun-1 H-umuoazon-1-
un)memun)ghenona:

F
Cl

o

HO Me

VYkazaHHOE€ ~ cOenMHEHMe  CcuHTe3upoBanu w3  2-(4-xyop-3-¢proppennn)-1-(2-
MeTokcuOeH3un)-S-metui-1H-umunazona (1,3 r, 3,93 MMonb) Ha OCHOBE MNPOLEAYpPHI
SKCHEPUMEHTA, OMHUCAHHON Ha CTaauu-9 npumepa-2a.

Beixon: 1,1, (88,7%).

LCMS (ESI+, m/z): 317,0, 319,0 (M+H)".

Cmaous-4:  Cunmes  smun-6-(2-((2-(4-xnop-3-pmoppenun)-5-wemun-1 H-umuoazon-1-
un)memun)gheHokcu)-2, 2-0OumemuneKcanoama:

F
Cl

—N
0 N\%
%{\/\/ Me

Me™ Me

EtO

YkazanHoe coenuHeHne CHHTe3upoBaiu u3 2-((2-(4-xnop-3-propdenmn)-S-merun-1H-
umunazon-1-mn)merun)perona (0,35 r, 1,11 mmonb) u 3THI-6-OpoM-2,2-TUMETHITEKCAHOATA
(0,831 1, 3,32 Mmoub) (CIOCOOBI ONMYYEHUsT KOTOPBIX PACKPBITHI B 3asiBke Ha maTeHT CILIIA Ne
62/061483, BKJIIOUEHHOW B HACTOSIIUN JOKYMEHT MyTeM CCBUIKH) Ha OCHOBE MPOLENypPbI
SKCIEPUMEHTa, OMMCAHHOW Ha cTaauu-10 npumepa-2a.

Beixom: 0,25 r, (46,3%).

LCMS (ESI+, m/z): 486,9, 488,9 (M+H)".

Cmaous-3: Cunme3s 6-(2-((2-(4-xnop-3-¢pmopghernun)-5-memun- 1 H-umuoazon-1-

un)memun)heHoxcu)-2, 2-0Oume muneeKcano8oll Kuciomeol (coeounenue 2i):
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F
Cl
—N
N/
0 \8
Me
Me Me

VYKazaHHOE COEIUHEHHE CHUHTEe3upoBaiu U3 3THI-6-(2-((2-(4-xmop-3-¢propdenun)-5-

metui- 1 H-umunason- 1 -uwn)merun)penokcn)-2,2-numermnrekcanoara (0,25 r, 0,51 mMmonp) Ha

OCHOBE MPOLIEAYPBI SKCIIEPUMEHTA, ONUCAHHOM Ha cTaauu-11 npumepa-2a, U OUUINAINA METOIOM

npenaparusHoii HPLC [kosnonka: Zorbax C18 (21,2 mm x 150 mm, 5 Mxwm); TTorok: 20 mi/muH,

noasmkHas gasza: A/B =0,1% TFA B Bone/MeCN; T/%B = 0/20, 2/20, 8/70].

Beixon: 0,070 r (29,8%)
'H SIMP (400 MI'y, DMSO-ds 80°C): & 12.02 (brs, 1H), 7.59 (t, J = 8.0 I'u, 1H), 7.38 (d,

J=10.8 Ty, 1H), 7.28-7.24 (m, 2H), 7.05 (d, J = 8.4 T, 1H), 6.93 (s, 1H), 6.87 (t, J= 7.6 I'y,
1H), 6.38 (d, J = 7.6 T'w, 1H), 5.15 (s, 2H), 4.02 (t, J = 6.0 Ty, 2H), 2.10 (s, 3H), 1.69-1.65 (m,
2H), 1.50-1.46 (m, 2H), 1.41-1.33 (m, 2H), 1.08 (s, 6H).

YF AMP (400 MI'u, DMSO-dg): & -110.89

LCMS (ESI+, m/z): 459,2, 461,2 (M+H)".

HPLC: 98,95% (210 um).

Hpumep-2j:

Cunres (R)-6-(2-((2-(4-x10p-3-propdennn)-S-merna-1 H-umuaasoan-1-

WI)MeTHJ)(PeHOK CH )-3-MeTHJIT€KCAHOBOI KHCJIOThI (coedunenue 2j):

F
Cl

=N
N/
O Me \2
Me
Cl Cl Cl

Cragmsi-2

Y Y
N\e a O Me N\e b O Me N\%
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Cmaous-1: Cunme3s smun(R)-6-(2-((2-(4-x10p-3-pmoppenin)-5-memun-1 H-umuoazon-1-
un)memun)gheHoxcu)-3-memuneeKCanoama.

F
Cl

VYkazaHHOe coenuHeHHe cuHTesupoBanu u3 2-((2-(4-xmnop-3-propdenun)-S-merun-1H-
umunazon-1-mn)merun)penona (0,350 r, 1,11 mmonp) u sTun(R)-6-6pom-3-mMeTuinrekcaHoara

(0,784 r, 3,32 MMOIb) Ha OCHOBE IPOLEAYpPbl SKCIIEPUMEHTA, ONHMCAHHOW Ha cTaguu-10
npumepa-2a.

Beixon: 0,15 r(28,6%).

LCMS (ESI+, m/z): 472,9, 474,9 (M+H)".

Cmaoua-2:  Cunmesz  (R)-6-(2-((2-(4-xnop-3-¢pmoppenun)-5-memun-1 H-umuoason-1-
un)memun)gheHokcu)-3-memuneexCanoBoil Kuciomol (coeounenue 2j):

F
Cl

—N

Y

O Me N\X

: M
Ho)l\/\/\/o €

VYkazaHHOE COoeAMHEeHUe CUHTe3upoBau U3 STWI(R)-6-(2-((2-(4-xn0op-3-dropdennn)-5-

mMeTui- 1 H-umunason-1-wn)merun)penokcn)-3-metmnrekcasoara (0,15 r, 0,32 mmonb) Ha

OCHOBE MPOLEAYPbI IKCIEPHUMEHTA, OMMMCAHHOW Ha cTanuu-11 npumepa-2a.

Beixonm: 0,115 r (81,5%).

'H IMP (400 MI't, DMSO-ds 80°C): & 12.02 (brs, 1H), 7.61 (t, J = 8.0 ', 1H), 7.43 (d,
J=10.8 I'y, 1H), 7.29-7.24 (m, 2H), 7.04 (d, J= 8.4 T'u, 1H), 6.99 (s, 1H), 6.86 (t, /= 7.6 I'y,
1H), 6.43 (d, /J=7.6 T'y, 1H), 5.18 (s, 2H), 4.00 (t, /= 6.4 'y, 2H), 2.23-2.18 (m, 1H), 2.11 (s,
3H), 2.02-1.99 (m, 1H), 1.89-1.80 (m, 1H), 1.75-1.64 (m, 2H), 1.45-1.35 (m, 1H), 1.31-1.25 (m,
1H), 0.87 (d, J= 6.8 'y, 3H).

YF AMP (400 MI't, DMSO-ds): § -115.50

LCMS (ESI+, m/z): 4452, 4472 (M+H)".

HPLC: 97,30% (210 aMm).

IIpumep-2k:
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Cunte3 (R)-6-(4-¢prop-2-((5S-meTna-2-(4-(trpudpropmerni)penni)-1 H-umunazon-1-
Wi1)MeTH1)(PeHOKCH)-3-MeTHITeKCAHOBOH KUCIOTHI (coedunenue 2k)

FsC

F3C

o =
a Y
S PN (R EQ .
F\C Cramms-1 MeO Me C'ramm 2 M Cragms-3
F

Cragmsa-4

)J\/\/\/ \é\Me L Hoj\/\/\/

Cmaoua-1: Cunmes  [-(5-¢pmop-2-memoxcubensun)-5-memun-2-(4-(mpugpmopmemun)

¢enun)-1 H-umuoazona:

FsC
=N
2
MeO Me
F
VYka3aHHoe COeIIMHEHNE CHUHTE3UPOBAIN u3 N-(npon-2-un-1-nm)-4-

(Tpudropmermn)benzamuna (1,0 r, 4,39 mmone) u S-¢prop-2-merokcudensmwiamuna (1,36 r, 8,79
MMOJIb) Ha OCHOBE MPOLIEAYPHI SKCIIEPUMEHTA, OTIUCAHHON Ha CTaauu-8 npuMepa-2a.

Berxon: 0,901 1 (56,3%).

LCMS (EST+, m/z): 365,6 (M+H)".

Cmaousa-2: Cunmes 4-¢pmop-2-((5-memun-2-(4-(mpucpmopmemun)penun)-1 H-umuoazon-

1-un)memun)ghenona:
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FsC
—N
2
HO Me
F

VYkazaHHOe coennHeHue cuHTe3npoBain u3 1-(5-prop-2-merokcnudbensmn)-S-merun-2-(4-

(tpudropmerun)pennn)-1H-umunazona (0,45 r, 1,24 MMOIp) Ha OCHOBE NPOLEAYPHI
SKCIEPUMEHTA, OMMCAHHOW Ha CTaauu-9 npumepa-2a.

Borxoa: 0,3 r (HeoUHIIEHHBIN).

LCMS (ESI+, m/z): 350,9 (M+H)".

Cmaous-3: Cunmes smun(R)-6-(4-¢pmop-2-((5-memun-2-(4-(mpugpmopmemun)perun)-
1H-umuoazon-1-un)memun)ghenokcu)-3-memuncekcanoama:

F3C

Yka3zanHoe COeIMHEHNEe CHUHTE3UPOBAJIH u3 4-¢prop-2-((5-mernn-2-(4-
(Tpudropmermn)pennn)- 1 H-umunazon-1-un)merun)penona (0,3 r, 0,86 mmonb) u stun(R)-6-
Opom-3-merunrekcanoara (0,61 1, 2,57 MMOJb) Ha OCHOBE MPOLENYPbl 3KCIEPUMEHTA,
onucaHHoOM Ha craauu-10 npumepa-2a.

Beixon: 0,2 r (46,2%).

LCMS (ESI+, m/z): 507,5 (M+H)".

Cmaousn-4: Cunmes  (R)-6-(4-¢pmop-2-((5-memun-2-(4-(mpupmopmemun)gherun)-1 H-
umMuoaszon-1-un)memun)ghenoxcu)-3-memuncexcanosoii kuciomsi (coeounenue 2k):

FsC

F
VYkazaHHOE cOenuHeHHe CHHTe3upoBamu w3  ITHI(R)-6-(4-dprop-2-((S-mermn-2-(4-

(Tpudropmern)pennn)- 1| H-umunazon-1-wn)mernin)penokcn)-3-mermnrekcanoara (0,1 r, 0,19



67

MMOJIb) Ha OCHOBE MPOLIEAYPHI SKCIIEPUMEHTA, ONMCAHHOH Ha ctaanu-11 npumepa-2a.

Berxom: 0,06 1 (63,4%).

"H AMP (400 MI'u, DMSO-ds): & 12.08 (brs, 1H), 7.76 (d, J = 8.0 T', 2H), 7.67 (d, J =
7.6 I'y, 2H), 7.08 (d, J = 8.4 I'y, 2H), 6.97 (s, 1H), 6.14 (brs, 1H), 5.18 (s, 2H), 3.97 (brs, 2H),
2.25-2.13 (m, 1H), 2.13 (s, 3H), 2.02-1.97 (m, 1H), 1.86-1.82 (m, 1H), 1.75-1.62 (m, 2H), 1.45-
1.35 (m, 1H), 1.29-1.19 (m, 1H), 0.86 (d, /= 6.4 I';, 3H).

YF SIMP (400 MI', DMSO-de): 6 -123.14, -61.17

LCMS (ESI+, m/z): 478,8 (M+H)".

HPLC: 94,6% (210 um).

IIpumep-21:
Cunres (R)-6-(2-((2-(4-(audropmeroxcu)pennna)-S-merua-1H-umuaazon-1-

WI)MeTH1)(PeHOKCH)-3-MeTHJITeKCAHOBOH KUCJIOTHI (coedunenue 2I)

F,HCO
—N
N/
O Me \8
H e} Me
HO
Cxema
F,HCO
o} o a\ N
/@* OH g ﬁﬁ\ b N\% c
F,HCO Cragma-1 FoHCO Cramma-2 C'\é Me Cramua-3
F,HCO

Cmaous-1: Cunme3s 4-(0ugpmopmemoxcu)-N-(npon-2-un-1-un)oenzamuoa:
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O

s
F,HCO

VYKazaHHOE COeAMHEHNE CUHTE3UPOBAIN U3 4-(IU(PTOPMETOKCH )OEH30WHON KUCIIOTHI (2,0
r, 10,63 mmonb) u mnpon-2-un-l-ammna (0,70 1, 12,76 MMONIb) Ha OCHOBE MPOLEAYPHI
SKCIEPUMEHTA, ONMUCAHHOMN Ha CTaauu-7/ npumepa-2a.

Beixon: 1,61 1 (66,9%).

'H AMP (300 MI', DMSO-ds): 8 8.97 (t,J= 5.1 'y, 1H), 7.92 (d, J= 8.7 ', 2H), 7.36
(t,J=73.8Tu, 1H), 7.26 (d,/=8.7T'w, 2H), 4.07-4.04 (m, 2H), 3.14 (t, /=24 'y, 1H).

LCMS (ESI+, m/z): 226,0 (M+H)".

Cmaoua-2: Cunmes  [-(2-xnopbensun)-2-(4-(ougpmopmemorcu)penun)-5-memun-1H-

UMUOQ30J1A:
F,HCO
—N
0
Cl Me

VYkazaHHOe coeduHEeHHMe CHHTe3upoBain w3 4-(audropmerokcu)-N-(mpon-2-uH-1-
wn)oensamuna (1,6 r, 7,10 mmonb) u 2-xnopbensunamuna (2,0 r, 14,21 MMoib) Ha OCHOBE
MpOLEeTypbl SKCIIEPUMEHTA, OMMMCAHHON Ha CTaauu-8 npumMepa-2a.

Boixon: 2,5 r (HEOUUIIEHHBIN).

LCMS (ESI+, m/z): 349,3, 351,3 (M+H)".

Cmaous-3: Cunme3s 2-(4-(ougpbmopmemorcu)ghenun)-5-memun-1-(2-(4,4,5,5-
mempamemu-1, 3, 2-ouoxcaboponan-2-un)oensun)- 1 H-umuoasona:

F,HCO

N
Me -
Me
T X
Me _B Me
me” O
B mnoBropHO 3akynmopuBaeMoil peakIHOHHON mpoOupke obdvemom 100 ™ 1-(2-
xjopoensmn)-2-(4-(nudpropmerokcn )perun)-S-merun-1 H-umunazon (1,0 r, 2,86 mmonp) u
4.4,4.4°55,5,5 -okramerun-2,2’-6u(1,3,2-nuokcadboponan) (2,18 r, 8,60 MMOJIb) pacTBOPSIIN B

nerasupoBaHHoM 1,4-muokcane (10 mur) mpu k. T. B armMocdepe azora. K BblmeykasaHHOMY

pactBopy nobassimu Pdx(dba)s (0,13 r, 0,14 mmons), Xphos (0,14 1, 0,29 mmons) u KOAc (0,84



69

r, 8,61 mmonb) B armocdepe aszora. llonydeHHYHO CMeCh Jera3upoBalid MPONYyBAHUEM

ra3oobpa3HOro aproHa B Te€4YeHHe |5 MHH, a PeaKkIHOHHYK cMmech HarpeBaiu no 90°C mo
3aBepiueHus peakuun (Habmonanu npu nomomu TLC). PeakunoHHyI0 cMech OXJIaXKaanu 10 K.
1. TBepable BemecTsa GpunbTposamu yepes cioii Celite®, a punbTpat mpombiBanu Bogoi (2 * 20
mu1). OpraHn4eckuil SKCTPakT cymuian Haj Oe3BomHbIM NaxSO4, a pacTBOP KOHLIEHTPUPOBAIN
Npu TOHWXKEHHOM namieHuu. [lomyueHHsIll octaTok oummainn ¢ npuMmeHeHneM Combiflash
MPLC (Silasep™, rpanuentnbie smouposanus 50-60% EtOAc B rekcaHe) ¢ MHOJyYeHHEM
ykaszanHoro coenuHenus (0,45 r, 35,7%).

LCMS (ESI+, m/z): 441,2 (M+H)"

Cmaousn-4:  Cunmes  2-((2-(4-(Ougpmopmemoxcu)penin)-5-vemun-1 H-umuoazon-1-

un)memun)ghenona:
F,HCO
=N
N/
HO Me

B kpyriononHo#i konbe obvemom 100 min pactBop 2-(4-(mudpropmerokcu)denu)-5-
metui-1-(2-(4,4,5,5-rerpamernn-1,3,2-nuokcadboponan-2-nin)oensmn)-1 H-umunazon (0,45 r,
1,02 mmonp) B THF-H>O (1:1, 10 mur) obpabateiBamn NaBOs. 4H>0 (0,47 r, 3,07 MMOJIB) TpH K.
T. PeakiiluoHHYIO0 CMeCh NepeMelInBaiu Npu K. T. B TeueHue 2 4. [locre 3aBepiieHus peakuuu
(mabmromanu mpu nomomu TLC) peakuMOHHYK cMech pa30aBisid BOAOW U SKCTPArupOBAU
EtOAc. Oprannueckuii 5kcTpakt cymmii Hanx 6e3BogHbM NaxSO4 1 pacTBOpP KOHIIEHTPHUPOBAIIH
NPy TOHWKEHHOM naBieHuu. [lonyuyeHHbIH ocTaTok oummmainu ¢ npumeHenneM Combiflash
MPLC (Silasep™, rpamuentnble smouposanus, 50-60% EtOAc B rekcane) ¢ MHOJyYeHHEM
ykaszanHoro coequHenus (0,33 r, 97,9%).

LCMS (ESI+, m/z): 331,4 (M+H)".

Cmaousn-5:  Cunmes  smun(R)-6-(2-((2-(4-(oupmopmemoncu)henun)-5-ywemun-1 H-

umMuoason-1-un)memun)ghenoxcu)-3-memuncexcanoama:

: \]//N

Y

O Me N\e

- M
EtOJ\/\/\/O e

VYkazaHHOe coequHeHHne cuHTe3npoBai u3 2-((2-(4-(nupropmerokcu)pennn)-S-meTu-

F,HCO

IH-ummnazon-1-un)merun)penona (0,33 r, 0,99 mmone) u 3tun(R)-6-0pom-3-MeTHIITEKCaHOATA
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(0,71 r, 2,99 MMOJIBb) Ha OCHOBE MPOLIEAY PBI SKCIIEPUMEHTA, ONMUCAHHON Ha cTaguu-10 npumepa-
2a.
Berxon: 0,25 r(51,4%).
LCMS (ESI+, m/z): 487,6 (M+H)".
Cmaousn-6: Cunmes (R)-6-(2-((2-(4-(ougpmopmemorxcu)penun)-5-memun-1 H-umuoazon-
1-un)memun)ghenokcu)-3-memuncexcanogoii kuciomol (coeournenue 21):

F,HCO

—N

Y/

0O Me N\e

H M
Ho)l\/\/\/o €

VYka3anHoe COeJUHEeHNe CHUHTE3UPOBAJIU u3 stun(R)-6-(2-((2-(4-
(mudropmerokcu)pennn)-S-merun- 1 H-ummuaason- 1-mm)mMeTnin ) peHOKCH)- 3 -MeTHIITeKCaHOaTa
(0,1 r, 0,19 MMoOINB) Ha OCHOBE MPOLEAYPHI SKCIEPHUMEHTa, ONMMCAHHON Ha craauu-11 npumepa-
2a.

Beixom: 0,05 r(53,2%).

'H AMP (400 MI', DMSO-ds): & 7.50 (d, J = 8.8 ', 2H), 7.24 (t, J= 7.6 ', 1H), 7.16
(d, /J=88Tu, 2H), 7.14 (d, /J=74.0 'y, 1H), 7.01 (d, J = 8.8 I'y, 1H), 6.87-6.83 (m, 2H), 6.46
(d, J=7.6Tu, 1H), 5.15 (s, 2H), 4.01 (t, /= 6.4 'y, 2H), 2.23-2.18 (m, 1H), 2.09 (s, 3H), 2.08-
2.02 (m, 1H), 1.93-1.88 (m, 1H), 1.75-1.69 (m, 2H), 1.49-1.43 (m, 1H), 1.33-1.27 (m, 1H), 0.93
(d,/J=6.4Tu, 3H).

YF SIMP (400 MI', DMSO-ds): & -82.36

LCMS (ESIL:, m/z): 458,9 (M+H)".

HPLC: 95,49% (210 um).

Ilpumep-2m:

Cuntes (R)-3-metmi-6-(4-metun-2-((S-metun-2-(4-(rpudropmeroxcu)dennn)-1H-
UMHAa30.1-1-m1)MeTHIT)(PeHOKCH )reKCAHOB Ol KHCJIOTHI (coedurenue 2mn)

F,CO



F4CO.

FsCO.
O
N
7S [ e
F3CO CTa,ZlI/IH 1 MeO Me CTamm 2 Cragas-3
Me
Me

F3CO FsCO.
Y,N r/N
Y N \/2
O Me N \8 d (0] I\?/Ie
Eto)J\/'\/\/O Me —— HO)J\/\/\/ ° Me
Cragusa-4
Me Me

Cmaous-1: Cunme3s 1-(2-memoxcu-5-memunbensun)-5-vemun-2-(4-

(mpugpmopmemoxcu)henun)- 1 H-umuoazona:

F,CO
=N
N/
MeO Me
Me
Yka3anHoe COeIMHEHHE CHUHTE3UPOBAIIU u3 N-(mpon-2-us-1-ni)-4-

(Tpudropmerokcu)oenzamuna (0,7 r, 2,88 Mmoib) u 2-mMeToKCcH-S-MeTnnOen3miamuna (1,36 T,
8,79 MMOJTb) Ha OCHOBE MPOLIETYPBI IKCIIEPUMEHTA, OITMCAHHON Ha CTaIMU-8 mpumepa-2a.

Beixon: 0,35 r(32,3%).

'H AMP (300 MI'u, CDCl5): § 7.51 (d, J= 6.9 ', 2H), 7.17 (d, J = 8.0 'y, 2H), 7.09 (d,
J=38.1I'y, 1H), 6.98 (s, 1H), 6.81 (d, /=8.1T'y, 1H), 6.38 (s, 1H), 5.08 (s, 2H), 3.83 (s, 3H),
2.19 (s, 3H), 2.12 (s, 3H).

LCMS (EST+, m/z): 377,3 (M+H)".

Cmaous-2: Cunmes 4-memun-2-((5-memun-2-(4-(mpugpmopmemoxcu)ghenun)- 1 H-

umMuoason-1-un) memun)ghenona:

F;CO
—N

9

HO Me
Me

VYKazaHHOE COENMHEHHE CHUHTE3UPOBATH U3 1-(2-METOKCH-S-MeTHIOeH3M)-5-MeTHI-2-
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(4-(tpudropmerokcu)permn)- 1 H-ummnnazona (0,35 r, 0,93 mMMonp) Ha OCHOBE NPOLEAYPHI
SKCIEPUMEHTA, OMCAHHOW Ha CTaauu-9 npumepa-2a.
Berxon: 0,22 1 (65,4%).
LCMS (ESI+, m/z): 363,3 (M+H)".
Cmaous-3: Cunme3s omun(R)-3-memun-6-(4-memun-2-((5-memun-2-(4-
(mpugpmopmemoxcu)henun)- 1 H-umuoazon-1-un)memun)ghenoxcu)eexcanoama:

F,CO

Me

VYka3anHoe COEIIUHEHHE CUHTE3UPOBAJIH u3 4-merun-2-((5-merun-2-(4-
(TpudTopmerokcn)denmn)- 1 H-umunazon-1-unmernn)penona (0,1 r, 0,27 Mmmons) u 3tun(R)-6-
Opom-3-merunrekcanoara (0,196 r, 0,83 MMOIb) Ha OCHOBE NPOLEAYPHI SKCIIEPUMEHTA,
onMcaHHOW Ha ctaguu-10 npumepa-2a.

Beixon: 0,14 1 (98,5%).

LCMS (ESI+, m/z): 519,0 (M+H)".

Cmaous-4: Cunme3s (R)-3-memun-6-(4-memun-2-((5-memun-2-(4-
(mpughbmopmemoxcu)henun)- 1 H-umuoazon-1-un)memun)ghenokcu)2excanogoii Kuciomot
(coeounenue 2m):

F,CO

Me

YkazaHHOE COEUHEHHE CUHTE3UpOBaIU U3 3TUI(R)-3-MeTnin-6-(4-metun-2-((5-mernin-2-
(4-(tpudropmerokcu)penmn)- | /-umunazon-1-mn)mernn)penokcu)rekcasoara (0,15 r, 0,29
MMOJIb) Ha OCHOBE MPOLIEAYPHI SKCIIEPUMEHTA, ONTUCAHHOH Ha ctaanu-11 npumepa-2a.

Berxom: 0,01 r(10,6%).

"H AMP (400 MTI'u, DMSO-ds, 90°C): § 7.57 (d, J = 8.4 'y, 2H), 7.27 (d, J = 8.0 I'yy,
2H), 6.99 (d, J=8.0 I'u, 1H), 6.85-6.82 (m, 2H), 6.36 (s, 1H), 5.09 (s, 2H), 3.89 (d, /=4.8 I'L,
2H), 2.09 (s, 6H), 2.08-2.03 (m, 2H), 1.86-1.82 (m, 1H), 1.60-1.59 (m, 2H), 1.38-1.18 (m, 2H),
0.87(d,/J=6.4Tu, 3H).
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LCMS (ESI+, m/z): 490,8 (M+H)*.
HPLC: 95,7% (210 Hm).

IIpumep-2n:
Cunres (R)-3-meTn-6-(2-((S-metna-2-(6-(rpudpropmerns)nmupuaun-3-ui)-1H-
UMHAa30.1-1-m1)MeTHIT)(PeHOKCH )reKCAHOBOil KHCJIOTHI (coedunenue 2n).
FsC
Ca
N
—N
N/
O Me \8
H 0 Me
HO
Cxema
—
o) Ne
COOH N
x b -
RN e oo UGN & S
Cramua-1 Cramusa-2
FsC FsC” N Vo | Ve Cramus-3
FaC FaC
e =
Ne Ne
=N =N
N/ d N \2 e
— o) Me —
HO Me Cramra-4 )j\/r\/\/o Me Cramma-5
\[ 5 EtO \ES
—
Ne
=N
N/

O Me
)j\/:\/\/o Me
HO

Cmaousa-1: Cunmes N-(npon-2-un-1-un)-6-(mpughmopmemun) nukomunamuoa:
0]
Isa

F,C7 N

B kpyrimomonHoit konbe oOwvemom 100 M3 mepememnmBaeMblii  pacTBOp  O-
(TprdTOPMETHI)HUKOTHHOBOM KUCIOTHI (3 T, 15,70 MMonb) u npon-2-uH-1-amuHa (1,05 1, 18,84
mmonb) B DMF (50 mi) obpabateBanin HATU (7,2 1, 18,84 mmonp) u EtsN (3,1 mn, 23,55
MMOJIb) TIPU K. T. B atMocdepe a3ota. [lonydeHHY0 peakIHOHHYI0 CMECh MEPEMELINBAIH MPH K.
T. B TeueHue 3 4. [locne 3aBepiuenus peakiun (Habmonamu npu nomomu TLC) peakinoHHYO
cMech pa30aBIsUIM  XOJOAHOM BOJAOW W OCWKIEHHOE TBEPAOE BEINECTBO (DHIIBTPOBAJIH,

MpOMBbIBAJIN BOI[OI\/'I U CylInJnM TMpU TMMOHUXKXCHHOM HaBJICHUHW C TMOJNYYCHUEM YKa3aHHOTO
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coenuHeHus (2,6 r, 72,6%).
'H AIMP (300 MI'n, CDCls): § 9.08 (d, /= 2.1 I'u, 1H), 8.32 (dd, J = 8.4, 2.4 T'uy, 1H),
7.78 (d, J=7.8Tmu, 1H), 6.62 (brs, 1H), 430-4.28 (m, 2H), 2.33 (t,/=2.4 'y, 1H).
LCMS (ESI+, m/z): 229,2 (M+H)".
Cmaous-2: Cunme3s 5-(1-(2-memoxrcubensun)-5-wemun-1 H-umuoazon-2-un)-2-
(mpugpmopmemun)nupuouna.:
FsC
-
N
—N
0

MeO Me

VYka3anHoe COEIIMHEHHE CHUHTE3UPOBAIIN u3 N-(nporn-2-us-1-nm)-6-
(Tpudropmermn)aukorunamuaa (1,0 r, 4,38 mmonb) u 2-metokcudennndensunamuna (1,2 T,
8,77 MMOJIb) Ha OCHOBE MPOLIEAYPbI SKCIIEPUMEHTA, ONIMCAHHON Ha CTaauu-8 nmpuMepa-2a.

Beixon: 0,8 r(52,6%).

'H AMP (400 MI'u, CDCls): § 8.79 (s, 1H), 8.07 (d, /= 8.1 'y, 1H), 7.68 (d, J=8.1 'Ly,
1H), 7.31 (t, /= 8.4 ', 1H), 7.09 (s, 1H), 6.94-6.87 (m, 2H), 6.56 (d, J = 7.5 I'u, 1H), 5.16 (s,
2H), 3.87 (s, 3H).

LCMS (ESI+, m/z): 348,3 (M+H)".

Cmaousn-3: Cunmes 2-((5-memun-2-(6-(mpuchpmopmemun)nupuoun-3-un)-1 H-umuoazon-

1-un)memun)ghenona:

FaC
=
N |
_N
=
HO Me

VYkazaHHOe coenuHeHHe cuHTe3upoBain u3  S-(1-(2-meroxcubenswmn)-S-merun-1H-
uMuazon-2-mn)-2-(rpudpropmernm)mupuauaa (0,8 r, 2,31 MMonab) Ha OCHOBE NPOLEAYPHI
SKCIEPUMEHTa, ONMCAHHOW Ha CTaAuu-9 npumepa-2a.

Berxon: 0,5 r (65,1%).

"H AMP (400 MI', DMSO-ds): § 9.92 (s, 1H), 8.83 (s, 1H), 8.12 (d, J = 8.1 I'u, 1H),
794 (d,/J=8.1Tn, 1H),7.12(d, /=691, 1H), 7.02 (s, 1H), 6.87 (d,/J=7.8T'u 1H), 6.73 (t, J
=72Tu, 1H), 6.37(d,J=72Tu, 1H), 5.20 (s, 2H), 2.15 (s, 3H).

LCMS (EST+, m/z): 334,3 (M+H)".
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Cmaous-4: Cunmes smun(R)-3-memun-6-(2-((5-memun-2-(6-(mpugpmopmemun)nupuoun-
3-un)-1H-umuoason-1-un)memun)henoxcu)eexkcanoama:
FsC

—_—

N
—N
Y
O Me N\e
- M
Eto)j\/\/\/o e

VYkazaHHOe coennHeHue cuHTe3npoBanu u3 2-((5-metni-2-(6-(TpudropMeTH)IMpUaANH-
3-un)-1H-umupazon-1-ummernn)penona (0,5 r, 1,50 wmmomp) u  stuin(R)-6-6pom-3-
metmirekcanoara (0,710 r, 3,00 MMOJIb) Ha OCHOBE MPOLEAYPHI SKCIIEPUMEHTA, OMUCAHHOW HA
craauu-1 nmpumepa-2c.

Beixon: 0,45 r(61,3%).

LCMS (ESI+, m/z): 491,0 (M+H)".

Cmaoua-5: Cunmes (R)-3-memun-6-(2-((5-memun-2-(6-(mpugpmopmemun)nupuoun-3-
un)-1 H-umuoazon- 1-un)memun)penoxcu)2ekcanogoii Kuciomol (coeOunenue 2n):

FsC

—

Ne
_N
o Me N%
: M
HO)I\/\/\/O e

VYKazaHHOE COEIUHEHHE CHUHTE3HpOBaM U3 OTHI(R)-3-meTmin-6-(2-((5-metmn-2-(6-
(TpudropmeTmn)nupuanH-3-un)- | H-umunazon- 1 -wn)merun)penokcu)rekcanoara (0,45 r, 0,92
MMOJIb) Ha OCHOBE MPOLIEAYPHI SKCIIEPUMEHTA, ONUCAHHOH Ha ctaanu-11 npumepa-2a.

Beixon: 0,166 1 (39,2%).

'H AMP (400 MT', DMSO-ds): §11.96 (brs, 1H), 8.79 (s, 1H), 8.05 (d, J = 8.0 ', 1H),
790(d,/J=80Tn, 1H), 724 (t, J=7.6 'y, 1H), 7.02 (d,/=8.4T'y, 1H), 7.00 (s, 1H), 6.84 (t, J
=76Tn, 1H), 6.43 (d,/J=7.2Tn, 1H), 521 (s, 2H), 3.98 (t, /= 6.0 'y, 2H), 2.19-2.14 (m, 1H),
2.13 (s, 3H), 2.03-1.94 (m, 1H), 1.85-1.80 (m, 1H), 1.68-1.66 (m, 2H), 1.38-1.36 (m, 1H), 1.28-
1.18 (m, 1H), 0.85 (d, /= 6.4 I'y, 3H).

YF SIMP (400 MI'y, DMSO-ds): & -66.46

LCMS (EST+, m/z): 462,3 (M+H)".

HPLC: 95,11% (210 uMm).

Ionyuenue me21ioMuno60il cotu coeOunHenus 2n
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Hcnonb3oBany fABa OTAENBHBIX CHocoba [isl MOJNy4YeHHs MENNIFOMHHOBOH — COJIH

coeqUuHEeHUs 2Nn.

Cnocob 1

Coenunenue 2n (102,7 Mr) oObeaUHSIIN C METTIFOMUHOM (43,7 Mr) u 2 Mul 2-niponaHosa B
CTEKJITHHOM cocyge o0bemMoM 4 mut. Cocya 3aKynopuBaiy MpoOKOH, U COAEPIKUMOE MOIBEPTalIn
obOpadoTtke ynbTpazBykoM mpu 25°C B TedeHne 20 MUHYT C MOCTENYIOLIUM TEpPEeMELTUBAHUEM
npu 50°C B Teuenue 60 muHyT. Cocyz 3aTeM NMEPEHOCUIIN Ha HOBYIO IJIACTUHY AJI CMELIMBAHUs
U B3BECh B cocyze nepemermusanu npu 25°C.

Cnocob 2

Coenunenue 2n (102,2 Mr) oObeANHAIN C METTIIOMUHOM (43,2 Mr) U 2 MJI allETOHUTPUIIA
B CTEKJsSIHHOM cocyne obvemoMm 4 wmi. Cocyn 3akynopuBaiu MNPOOKOW, U COAEPIKHMOE
nozasepraiu oOpadoTke ynbTpasBykoM npu 25°C B TeueHne 20 MHUHYT C MOCIERYIOLIHM
nepememnBanueM npu 50°C B TeueHue 60 muHyT. Cocyn 3aTeM NEPEHOCHIM HAa HOBYIO
IUIACTUHY JUIsl CMEIIUBAHUS U B3BECh B cOCye nepemernnsaiu npu 25°C.

Kak nnst cnocofa 1, Tak u st ciocoda 2, depes 2 cyTok nepemernuBanus npu 25°C oba
oOpasua UeHTpUQYrHpoBaIM, CYNEpHATAHThl YIAJSAIM, a TBEpAble BELIECTBA CYLIMIA Ha

BO3JIyXe€.

Honyuenue cudpama mez1ioMUHOBOU COIU COCOUHEHUS 2N

B kpyriononnoii konbe odremom 500 M nepemernuBaemblii pactBop ((R)-3-meTmn-6-(2-
((5-meTun-2-(6-(Tpudpropmerun)nupuaun-3-mi)- 1 H-umunazon-1-
win)Merun )peHokcH ))rekcanoBor kucaotel (20 1, 43,33 mmons) B THF (100 mut) u Boge (100 mu)
oOpabarbBasin MermoMHHOM (8,45 1, 43,33 mmonp) mpu 0°C. IlonydeHHYH pPEaKIHOHHYIO
CMECh TIepEeMELINBAIN MPH K. T. B T€4eHHE 6 4. PEakIMOHHYI0 CMeCh KOHLEHTPUPOBAIH TPHU
MOHM)KEHHOM JaBJIEHHH, a TOJy4YeHHOE TBEPIOE BEIECTBO CYIIMJIH MTPH MOHKEHHOM JIaBICHUN
(3h) ¢ momyueHmeM yKka3aHHOTO COENWHEHUs B Buae Oenoro Teephoro BemectBa (28,5 T,
98,95%).

'H AMP (400 MT'u, CDsOD): § 8.75 (s, 1H), 8.02 (d, /= 8.4 T, 1H), 7.82 (d, /= 8.0 T’y
1H), 7.26 (t, J=8.4I'y, 1H), 7.03 (s, 1H), 6.99 (d, /=8 TI'y, 1H), 6.85 (t, /= 7.6 'y, 1H), 6.50
(d, /J=7.6Twu, 1H), 5.25 (s, 2H), 4.09-3.99 (m, 3H), 3.97-3.77 (m, 2H), 3.74-3.61 (m, 3H), 3.29-
3.06 (m, 2H), 2.64 (s, 3H), 2.22 (s, 3H), 2.18-2.14 (m, 1H), 1.99 - 1.94 (m, 2H), 1.83 - 1.75 (m,
2H), 1.51 - 1.38 (m, 1H), 1.32-1.22 (m, 1H), 0.86 (d, /= 6.0 I'y, 3H).

F SIMP (400 MI', CD30D): § -69.39

OnementHbil ananu3: paccuuT. mmst C31HasF3N4Ogs. H2O: C, 55,18; H, 6,72; N, 8,30.
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obnapyx.: C, 54,95; H, 6,89; N, 8,07

Conep:xanne naru (Kapn @umep): 2,33%

IIpumep-20:

Cunres

(R)-6-(2-((2-(4-(anpropmerni)dpenunn)-S-metua-1H-umuaazon-1-

WI)MeTH1)(PeHOKCH)-3-MeTHIITeKCAHOBOH KUCJIOTHI (coedunenue 20)

F,HC
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Cramms-6 HO 0

Cmaous-1: Cunme3s 4-(0ugpmopmemun)-N-(npon-2-un-1-un)benzamuoa:

0

s
F,HC

VYkazaHHOE COeMHEHNE CUHTE3NPOBaIH U3 4-(nudropmeTrin)0eH30HHOM KUCIOTHI (2,0 T,

11,61 wmmomp) u mnpon-2-un-l-ammra (0,77 T,

13,94 MMonb) Ha OCHOBE NPOLEAYPHI

SKCIEPUMEHTA, ONMCAHHOW Ha CTaiuu-/ pUMepa-2a.

Berxon: 1,5 r(62,5%).
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'H AIMP (400 MI', CDCl3): & 7.88 (d, J = 8.0 T'y, 2H), 7.60 (d, J = 8.0 T'ng, 2H), 6.70 (t,
J=56.0Tu, 1H), 6.47 (brs, 1H), 4.29-4.27 (m, 2H), 2.31 (t, /= 2.4 I'u, 1H).
Cmaousn-2:  Cunmes  [-(2-6pombensun)-2-(4-(Oucpmopmemun)enun)-5-wemun-1H-

UMUOQ30J1A:
F,HC
—N
2
Br: Me

VYkazaHHOe coenMHeHHe CHHTe3upoBaiu u3  4-(nudropmernn)-N-(nporn-2-uH-1-
win)benzamuaa (3,0 r, 14,44 mmonb) u 2-6pombensminamuna (5,4 r, 28,88 MMONb) HAa OCHOBE
NpOoLEeYyphI SKCIIEPUMEHTA, ONIMCAHHON Ha CTanuu-8 npumepa-2a.

Borxon: 2,3 r (43,3%).

'H IMP (300 MT'u, CDCls): & 7.65 (dd, J = 7.8, 1.2 T, 1H), 7.55-7.48 (m, 4H), 7.32-
7.19 (m, 2H), 7.04 (m, 1H), 6.64 (t, J = 56.0 I'y, 1H), 6.63-6.62 (m, 1H), 5.16 (s, 2H), 2.13 (s,
3H).

LCMS (ESI+, m/z): 376,8,378,8 (M+H)".

Cmaousn-3: Cunme3s 2-(4-(Oucpmopmemun)henun)-5-memun-1-(2-(4,4,5,5-mempamemuin-
1,3, 2-0ouoxcabdoponan-2-un)oensun)-1 H-umuoasona:

F,HC

—N
S B!
O’B Me

VYka3aHHoe COEIIMHEHNE CUHTE3UPOBAIU u3 1-(2-6pomben3mn)-2-(4-
(mudpTopmernm)penmn)-S-mermn- 1 H-umunazona (0,5 r, 1,32 mMMonb) Ha OCHOBE NPOLEAYPHI
SKCIEPUMEHTA, ONTMCAHHOW Ha CTaANH-3 puMepa-21.

Berxon: 0,18 r(32,2%).

'H AIMP (300 MI', CDCls): § 7.92 (dd, J = 7.2, 1.5 Ty, 1H), 7.59 (d, J = 8.4 T'uy, 2H),
7.46 (d, J= 8.1 I'u, 2H), 7.42-7.36 (m, 1H), 7.32-7.26 (m, 1H), 7.02 (bs, 1H), 6.75 (d, J =78
I'u, 1H), 6.62 (t,J=56.1 'y, 1H), 5.48 (s, 2H), 2.11 (s, 3H), 1.31-1.23 (s, 12).

YF IMP (300 MI'u, CDCl3): §-111.02

LCMS (EST+, m/z): 424,0 (M+H)".

Cmaous-4: Cunme3s 2-((2-(4-(ougpmopmemun)pernun)-5-memun- 1 H-umuoazon-1-
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un)memun)ghenona:
F,HC
—N
v
HO Me

VYKazaHHOE COeIUHEHHe CHUHTe3upoBaiu U3 2-(4-(mudropmermn)derun)-S-mermi-1-(2-
(4,4,5,5-rerpametnii-1,3,2-nuokcaboponan-2-mn)oensmn)- | H-umupnaszona (0,18 r, 0,424 mmodb)
Ha OCHOBE MPOLIEAYPhI SKCIIEPUMEHTA, OMMMCAHHON Ha cTanuu-4 npumepa-2l.

Beixon: 0,12 r (44,4%).

LCMS (ESI+, m/z): 314,7 (M+H)".

Cmaous-5: Cunme3s amun(R)-6-(2-((2-(4-(0ougpmopmemun)penun)-5-wemun-1H-
umuoazon-1-un)memun)gheHoxcu)-3-memuncexcanoama:

F,HC

YkazanHoe coemuHeHue cuHTe3npoBan u3 2-((2-(4-(mudropmerun)denrn)-5-merun-
1H-umunazon-1-un)merun)penona (0,11 r, 1,5 mmonb) u 3tun(R)-6-6pom-3-MeTHIITeKCaHOaTa
(0,25 1, 1,05 MMOITB) Ha OCHOBE MPOLIEAYPHI SKCIIEPUMEHTA, ONTUCAHHOW Ha CTaguu-1 mpumepa-
2c.

Beixon: 0,13 1 (HEOUHIIeHHBIT).

LCMS (ESI+, m/z): 471,1 (M+H)".

Cmaousn-6: Cunmes (R)-6-(2-((2-(4-(0Ougpmopmemun)henun)-5-memun-1 H-umuoazon-1-
un)memun)heHoxcu)-3-memun2eKCaHo8oll KUCI0msl (coeounenue 20):

F,HC

VYkazaHHOe coequHeHne cHHTe3npoBain u3 3TWI(R)-6-(2-((2-(4-(audTopmernn)berun)-

5-merun-1H-umunazon-1-mwn)mernn)penokcn)-3-merunrekcasoara (0,30 r, 0,638 mmonp) Ha
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OCHOBE MPOLEAYPbI IKCOEPUMEHTA, OMMMCAHHOW Ha ctanuu-11 npumepa-2a.

Berxon: 0,091 r(32,3%).

'H AMP (400 MTI'u, DMSO-ds): & 12.03 (s, 1H), 7.57 (bs, 4H), 7.26-7.23 (m, 1H), 7.04-
7.01 (m, 1H), 7.02 (t, /= 56.0 I'u, 1H), 6.93 (s, 1H), 6.90-6.84 (m, 1H), 6.39-6.37 (m, 1H), 5.16
(s, 2H), 3.99 (t, J = 6.4 T'u, 2H), 2.19-2.17 (m, 1H), 2.09 (s, 3H), 2.02-1.97 (m, 1H), 1.86-1.84
(m, 1H), 1.70-1.62 (m, 2H), 1.45-1.42 (m, 1H), 1.28-1.18 (m, 1H), 0.87 (d, J= 6.4 I';, 2H).

YF SAMP (400 MI'uy, DMSO-ds): & -110.00

LCMS (ESI+, m/z): 443,0 (M+H)".

HPLC: 95,65% (210 aMm).

IIpumep-2p:

Cunres (R)-3-meTna-6-(2-((5-metna-2-(4-(mernaruo)pennn)-1H-umugazon-1-
WI)MeTH1)(PeHOKCH)reKCAHOBOI KHCJIO0THI (coedunenue 2p)

MeS

=N
N/

O Me
A Me
HO)J\/\/\/O

Cxema:
MeS
0]
/©/COOH a /©)LH\ b @\4,\‘ c
MeS Cragua-1 MeS Cramua-2 N/ Cragusa-3
Br\é Me
MeS MeS MeS

e —N
N

N
N Cragua-4 N/ Cragus-5 0O M 7
ve” ~o-B HO Me EtO

Cmaous-1: Cunme3s 4-(memunmuo)-N-(npon-2-un-1-un)benzamuoa:
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0

o
MeS

VYKazaHHOE COeMHEHUE CHHTE3MpOBaNN M3 4-(MeTunTno)OeH3onHo kuciors! (12,0 T,
58,53 wmmonp) u mpon-2-uH-l-ammHa (5,89 1, 107,14 MMONB) Ha OCHOBE TPOLEAYPHI
SKCIEPUMEHTA, ONMCAHHOW Ha CTaiuu-/ Mpumepa-2a.

Berxon: 13,81 r(94,5%).

'H AMP (300 MI', CDCl3): & 7.70 (d, J = 8.4 T'u, 2H), 7.26 (d, J = 8.4 ', 2H), 6.32
(brs, 1H), 4.26-4.24 (m, 2H), 2.51 (s, 3H), 2.29 (t, /=27 'y, 1H).

LCMS (ESI+, m/z): 206,3 (M+H)".

Cmaous-2: Cunmes 1-(2-6pombensun)-5-memun-2-(4-(memunrmuo)penun)-1 H-
UMUOQ301a:
MeS
—N
N/
Br Me

VYkazaHHOe  COeOWHEHHWE  CHHTe3upoBamn  u3  4-(Metmntuo)-N-(mpomn-2-uH-1-
wn)oenszamuna (3,0 r, 14,63 mmonp) u 2-6pombensmiamuna (4,0 r, 21,95 MMoab) Ha OCHOBE
MpOLETypbl SKCIIEPUMEHTA, ONMMCAHHON Ha CTaauu-8 npuMepa-2a.

Beixon: 4,38 r(80,3%).

LCMS (ESI+, m/z): 372,9, 374,9 (M+H)".

Cmaousn-3:  Cunumes  S-memun-2-(4-(memunmuo)penun)-1-(2-(4,4,5,5-mempamemuin-

1,3, 2-0ouoxcadoponan-2-un)oensun)-1 H-umuoasona:

MeS
2
Me c\) R
Me O’B

VYkazaHHOE€  COEOUHEHHWE  CHUHTe3upoBamn u3  1-(2-OpombOensmn)-S-metmn-2-(4-
(Mmeruntuo)penmn)-1 H-umunazona (1,5 r, 4,02 mmons) u 4,44°,4°,5,5,5°,5’-okramernn-2,2’ -
6u(1,3,2-nnokcaboponan) (1,22 r, 4,82 MMOIb) Ha OCHOBE MPOLENYPHl 3KCIEPUMEHTA,
ONMCAaHHOH Ha cTaguu-3 npumepa-2l.

Bexonm: 2,1
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LCMS (ESI+, m/z): 421,2 (M+H)"

Cmaous-4: Cunme3s 2-((5-memun-2-(4-(memunmuo)ghenun)- | H-umuoazon-1-
un)memun)ghenona:
MeS
=N
o
HO Me

VYKazaHHOE COEAMHEHHE CHUHTE3UpOoBaIM U3 S-MeTmia-2-(4-(merunruo)pennn)-1-(2-
(4,4,5,5-rerpameTnii-1,3,2-nuokcaboponan-2-mwin)oensmn)- | H-umupazona (1,0 r, 2,38 mmonb) Ha
OCHOBE MPOLIEYPbI SKCIEPUMEHTA, ONHCAHHOM Ha cTtanuu-4 mpumepa-2l.

Boixon: 0,530 .

LCMS (ESI+, m/z): 311,4 (M+H)".

Cmaoua-5:  Cunmes  smui(R)-3-memun-6-(2-((5-memun-2-(4-(memurmuo)henun)-1 H-
umuoazon-1-un)memun)ghenokcu)eekcanoama:

MeS

—N
V/
O Me N\e
)l\/:\/\/ Me
EtO ©

VYkazaHHOe coequHeHue cuHTe3upoBamu u3 2-((5-metmin-2-(4-(merwnruo)denun)-1H-
umuazon-1-mn)merun)penona (0,3 r, 0,96 mmonb) u 3TUI(R)-6-OpoM-3-MeTHITEKCAaHOATA
(0,685 1, 2,90 MMOJIB) Ha OCHOBE TPOLIEYPhI SKCIIEPUMEHTA, ONMCAHHOHN Ha cTanuu-1 npumepa-
2c.

Bexon: 043 r

LCMS (ESI+, m/z): 467,3 (M+H)".

Cmaous-6: Cunmes (R)-3-memun-6-(2-((5-memun-2-(4-(memunmuo)penun)-1H-
umMuOQson-1-un)memun)ghenoxcu)eekcanogoil Kuciomol (coeOunenue 2p):

MeS
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VYKazaHHOE COEIUHEHHE CHUHTE3HpoBaM U3 ITHI(R)-3-meTnn-6-(2-((5-mermn-2-(4-
(Meruntno)penun)-1 H-umunason- 1 -un)mernn)penokcn)rekcanoara (0,310 r, 0,66 mMmonp) Ha
OCHOBE MPOLEAYPbI IKCOEPHUMEHTA, ONMMCAHHOW Ha cTanuu-11 npumepa-2a.

Berxon: 0,075 1 (25,7%).

'H AMP (400 MI', DMSO-ds, 90 °C): § 7.38 (d, J = 8.4 'y, 2H), 7.26-7.22 (m, 3H),
7.02(d,/J=28.4Twu, 1H), 6.88-6.84 (m, 2H), 6.42 (d, /= 7.6 'y, 1H), 5.14 (s, 2H), 4.03 (t, /= 6.4
I'u, 2H), 2.47 (s, 3H), 2.24-2.18 (m, 1H), 2.06 (s, 3H), 2.04 -1.99 (m, 1H), 1.92-1.89 (m, 1H),
1.76-1.70 (m, 2H), 1.49-1.43 (m, 1H), 1.35-1.26 (m, 1H), 0.92 (d, /= 6.8 I';, 3H).

LCMS (ESI+, m/z): 439,0 (M+H)".

HPLC: 98,5% (210 um).

IIpumep-2q:

Cunre3 2,2-numetTnii-6-(2-((S-metun-2-(4-(rpudropmerni)denunn)-1H-umuaazon-1-

WI)MeTH1)(PeHOKCH)IeKCAHOBOI KHCJIOTHI (coedunenue 2q)

F;C
\F,N

N/
0]
0] Me
HO)S(\/\/
Me Me
Cxema:
FaC FsC
N/ a N/ b
—_— O —_—
HO Me  Crammel e} Me Cramms-2
EtO
Me Me
FsC
—N
N/
O
o) Me
HO%(\/\/
Me Me

Cmaousi-1: Cunmes smun-2, 2-oumemun-6-(2-((5-memun-2-(4-(mpugpmopmemun)ghenun)-

1H-umuoazon-1-un)memun)ghenoxcu)eexcanoama:
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FsC

VYkazaHHOE coenuHeHHe CUHTe3npoBaiu u3 2-((5-merun-2-(4-(tpudropmerni)beHun)-
1H-umupnazon-1-un)mernn)penona (0,25 r, 0,75 mmonb) u 3THNI-6-0poM-2,2-AMMETHUIITEKCAHOATa
(0,6 T, 2,25 MMOIIb) Ha OCHOBE MPOLIENYPHI IKCIEPUMEHTA, ONTMCAHHON Ha cTaanu-1 mpumepa-2c.

Beixon: 0,121 r.

LCMS (ESI+, m/z): 502,7 (M+H)".

Cmaousn-2: Cunmes  2,2-oumemun-6-(2-((5-memun-2-(4-(mpudpmopmemu.n)gpenun)-1 H-
umMuoason-1-un)memun)ghenoxcu)ee kcanosoil Kuciomvl

F;C

VYKazaHHOE COEAMHEHUE CHUHTE3UPOBAIN W3 OSTWI-2,2-n1uMeTui-6-(2-((S-mermn-2-(4-
(Tpudropmermn)pennn)- 1| H-umunazon-1-wn)merun)penokcu)rekcanoara (0,12 r, 0,24 mmonb)
Ha OCHOBE MPOLEAYPHI SKCIIEPUMEHTA, ONIMCAHHOM Ha cranuu-11 npumepa 2a.

Berxoa: 0,04 1 (35,0%)

'H AMP (400 MI', DMSO-de): & 7.71-7.66 (m, 4H), 7.26-7.22 (m, 1H), 7.02 (d, J = 8.0
I'u, 1H), 6.94 (s, 1H), 6.86 (t,J=7.6 'y, 1H), 6.45 (d, J=7.6 ', 1H), 5.20 (s, 2H), 4.03 (t, J =
6.4 T'u, 2H), 2.12 (s, 3H), 1.71-1.54 (m, 2H), 1.52-1.49 (m, 2H), 1.41-1.34 (m, 2H), 1.07 (s, 6H).

YF SIMP (400 MI', DMSO-ds): § -61.16

LCMS (ESI+, m/z): 474,8 (M+H)".

HPLC: 98,49% (210 uMm).

Ilpumep 2r:

Cunres (R)-3-meTna-6-(2-((5-(merun-ds)-2-(4-(rpudpropmeri)penn)-1H-

UMHAa30.-1-m1)MeTHIT)(PeHOKCH )reKCAHOB Ol KHCJIOTHI (coedunenue 2r)
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FsC

—

N
N/

O Me
2 CD

Cxema 1:

Fgc F3C FSC F 3C
V/,N a ]”N b c : w,

=N N
N N N/ Y/
Cranus-4 Cragmsa-5 Cramus-6 N
MeO MeO Br MeO CD; HO CDs
d —N e
. N/ — =N
Cramua-7 (o] Me Cramua-8 N/
)J\/:\/\/O CDs . o Me
EtO

Cmaous-1: Cunmes 2-(4-(mpupmopmemut) penur)-4,5-ouzuopo-1H-umuoazona:

>
N

FsC

B xpyrnomonHoii konbe oObemom 250 M mepeMelIuBaeMblii  pacTBOp  4-
(Tpudropmermn)benzanpaeruna (5,0 r, 27,17 mmons) u stan-1,2-muamuna (1,80 r, 29,89 MmmoIb)
B 'BuOH (80 mu) o6pabateisanu ionom (8,60 r, 33,96 mmons) u KoCOs3 (11,30 1, 81,51 mmouns)
npu K. T. Peakunonnyro cmech Harpesanu npu 85°C B Teuenue 3 4 B atmocdepe asora. [Tocne
3aBepiueHus peakunu (TLC) peakIMOHHYI0 CMeCh TaCHIIM HACBIEHHBIM pacTBOpoM NazS»0s3 u
skcTparuposanu stuianeraroM (100 mm x 3). OOBEOMHEHHBIH OPTraHMYECKHH SKCTPAKT
NPOMBIBAJIA COJIEBBIM PAcTBOPOM, CylIMin Hajn O0e3BomHbIM NaxSOs4 M KOHLEHTPUPOBAIU TPHU

NMOHWKCHHOM [JAaBJICHUU C MMOJYYCHHEM Tpe6yeMoro npoaykra B BHAEC XKEJITOr0 TBEPAOTO
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BEIIECTBA, KOTOPOE MEPSHOCHIIN Ha CIeAYIOIMYI0 cTannto 6e3 ounctku (5,1 r, 83,1%).
'H IMP (300 MI', DMSO-ds): § 8.02 (d, /= 8.1 'y, 2H), 7.81 (d, J = 8.1 I'y, 2H), 3.64
(s, 4H).
BF AMP (300 MI'ty, DMSO-ds) : & -66.22
LCMS (ESI+, m/z): 215,2 (M+H)".
HPLC (210 am): 90,59%

Cmaousa-2: Cunmes 2-(4-(mpupmopmemun)penun)-1H-umuoazona:

i
o
F5C

B xpyrmononHoii konbe obOvemom 250 M nepememnBaemblii  pacTBop  2-(4-
(Tpudropmerun)penun)-4,5-quruapo-1H-umunazona (5,0 r, 23,36 mmons) 8 DMSO (80 mu)
obpabarsBanu K>COs (3,55 1, 25,7 mmonb) u (quanerokcuiion)oensosnom (8,30 r, 25,7 mmonb)
npH K. T. B aTMoc(epe a3ota. PeakimoHHyI0 cMech IepeMeInnBaiy Mpy K. T. B TedeHue 12 4 B
armocepe azora. Ilocme 3aBepiienusi peakiuu (TLC) peakunoHHYHO cMech pa3OaBisLu
JIeASTHOW BOAOM M dKcTparuposainu stuiameratoM (100 mu x 3). OObearHEHHBINH OpraHUuYeCKHi
SKCTPAKT MPOMBIBAIM  COJEBBIM pacTBOPOM, Cywmmiuu Hax  Oe3BogHbIM  NaxSOsm
KOHLIEHTPUPOBAIM TIPU TMOHIKEHHOM nAaBiieHHH. [loNyueHHBIH OCTATOK OYHINAIH METOAOM
KOJIOHOYHOHM Xpomartorpaduu Ha cunukarene (dmoupoBanue, 40% EtOAc B rekcane) ¢
MOJIyYEHUEM YKAa3aHHOTO COeIMHEHUS B BUE JKEJITOr0 TBEpAoro BemecTna (2,70 r, 54,7%)

'H AMP (400 MI'u, DMSO-ds): & 12.81 (brs, 1H), 8.14 (d, J = 8.8 T'y, 2H), 7.81 (d, J =
8.8 I';, 2H), 7.23 (s, 2H).

YF SIMP (400 MI', DMSO-ds) : § -60.98

LCMS (ESI+, m/z): 213,0 (M+H)".

Cmaous-3: Cunme3s 1-(2-memoxcubdenzun)-2-(4-(mpugpmopmemun)gherun)- 1 H-
UMUOA3071A:

FsC

=N
N

MeO

B xpyrmomonnoit konbe obOvemom 250 Mi mepememnBaemblii  pactBop  2-(4-
(Tpudropmermn)dpennn)-1 H-umunazona (6,5 r, 30,66 mmonb) B DMF (70 mi) obpabatbiBaiu

NaH (60% nucnepcus, 1,41 r, 36,79 mmons) npu 0°C u nepemernnBany B TedeHrne 30 MUH MpH
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TOl ke Temmepatrype B artmochepe aszora. UYepes 30 wmuH cmech oOpabateiBaim 2-
metokcndenzunopomunom (7,40 r, 36,79 MMOIIb) U PEaKIIHOHHYIO CMECh MEPEMEIIUBAIN TPH K.
T. B TeueHue 4 4 B armocdepe azora. [locne 3aBepmenus peakuuu (TLC) peakunoHHyI0 cMecCh
racwuii HacelmeHHbIM pactBopoM NHiCl u skctparmposanmm stumanerarom (100 mom % 3).
OObenMHEHHBbIIT OpPraHMYeCKHH SKCTPAKT MPOMBIBAIH COJIEBBIM PACTBOPOM, CYIIWJIM HAJ
6e3BonHbIM Na;SO4 U KOHLIEHTPHPOBAIU MPH MOHWKEHHOM JaBjeHUH. [1ony4eHHbIH OCTaTOK
OUHINAJIN METOIOM KOJIOHOYHOM XpomaTtorpadun Ha cunukarene (dmouposanue, 20% EtOAc B
reKCaHe) ¢ MOJyuYeHHeM YKa3aHHOTO COeAMHEHHs B BHe OECIIBETHOrO TBEpAOro BeuiecTsa (8 T,
82,5%)

'H AMP (300 MI'u, DMSO-ds): § 7.80 (brs, 4H), 7.30-7.26 (m, 2H), 7.10 (s, 1H), 7.01
(d,J=8.1Tu, 1H), 6.89 (t, /=69 T, 1H) 6.75 (dd, /= 7.5, 1.8 ', 1H), 5.29 (s, 2H), 3.68 (s,
3H).

YF AMP (300 MI';, DMSO-ds) : & -61.10

LCMS (ESI+, m/z): 333,2 (M+H)".

Cmaous-4: Cunmes 5-6pom-1-(2-memoxcubensun)-2-(4-(mpugpmopmemun)henun)-1H-

UMUOA30A:
FsC
—N
N/
MeO Br

B kpyrnomonnoit konbe obOvemom S0 M mepememmBaemblii  pactBop  1-(2-
Metokcuden3un)-2-(4-(tpudropmerin)pennn)-1H-umunazona (1 r, 3,01 mmons) 8 DMF (10 mu)
obpabareiBasii NBS (0,643 1, 3,61 mmonb) npu k. T. B arMocdepe a3ora. PeaklMOHHYIO CMeCh
nepememmBanu npu 45°C B TedeHuwe 3 4. PeakIMOHHYIO CMeCh TacWid JIEASTHOW BOJOW U
sKcTparupoBanu stwnaneratoMm (30 mn X 2). OObenWHEHHBIH OPraHMYECKHH SKCTPAKT
NPOMBIBAJIA COJIEBBIM PacTBOpOM, cymwind Haja 0e3BomgHbIM Na;SOs.M KOHLEHTPUPOBAIU TPU
NOHW)KEHHOM  fAaBlieHNH. [lodydeHHBIH  OCTAaTOK  OYHMINAIA  METOIOM  KOJIOHOYHOH
xpomarorpadpumn Ha cuiaukarene (rpanueHTHoe smroupoBanue, 5% EtOAc B rekcane) ¢
MOJTyYeHUEM YKa3aHHOTO COeTUHEeHus B Buae Oeoro TBepaoro Bemectsa (0,4 r, 33,4%).

"H AMP (400 MTI'u, CDCl3): & 7.59 (s, 4H), 7.33 - 7.29 (m, 1H), 7.27 (s, 1H), 6.93 - 6.90
(m, 2H), 6.62 (d, J=8.0I', 1H), 5.24 (s, 2H), 3.85 (s, 3H).

LCMS (EST+, m/z): 410,5 (M+H)".

Cmaousn-5: Cunme3s 1-(2-memoxcubensun)-5-(memun-ds)-2-(4-(mpugpmopmemun)ghenun)-



88
LIH-umuoazona:

FsC

—N
N/

MeO CDs

B noBTOpHO 3akynopuBaeMoii peakoHHON mpodupke oobemom 20 mi pactBop ZnCly
(0,5 M B THF, 820 wmr, 12,0 mn, 6,0 mmons) B THF (5 mir) mo kamsim obpabateisamn CDsMgl (1
M B gustunoBoMm sdupe, 890 mr, 5,3 mu, 5,0 mmonb) mipu K. T. B atMocdepe azora. Cmech
nepeMelBaiy Npu K. T. B TedeHHe 1 4 u oOpabarbiBanu S5-Opom-1-(2-merokcnbensmn)-2-(4-
(rpudropmermn)pennn)-1 H-umunazonom (100 mr, 0,2 mmonp) u Ni(PPh3)Cl, (8 mr, 0,01
MMOJIb) TIPU TOH ke Temreparype B atmocdepe azora. [lonydyeHHYIO pPEaKLHOHHYIO CMeECh
nepeMeInuBaIu Ipu K. T. B TedeHne 48 4y B arMocdepe azora. I[locne 3aBepiueHHs peakLuu
(mabmomanu npu nomomu TLC) peakuMOHHYHO CMeCh TacHJIH JIEASSHOH BOAOW U
skcrparuposann EtOAc (10 mn x 2). OObenuHEeHHbIH OPraHUYeCKHH 3KCTPAKT IPOMBIBAIN
COJIEBBIM PACTBOPOM, Cymmiu Haj 0e3BogHbIM NaxSO4.M KOHLEHTPHPOBAIU MPH MOHIKEHHOM
nasneHnn. IlonyueHHBIH OCTATOK OYHINAIM METOJOM KOJIOHOUHOW xpomarorpadguu Ha
cunukaresne (rpanueHtHoe smouposanue, 50% EtOAc B rekcaHe) ¢ MojlydyeHHEM yKa3aHHOTO

coequHeHus (20 Mr) ¢ IPUMECHIO HCXOIHOTO BEINECTBA C OTIIETIEHHBIM OPOMOM.

LCMS (ESI+, m/z): 350,1 (M+H)*.

Cmaousn-6: Cunmes 2-((5-(memun-ds)-2-(4-(mpudpmopmemun)penun)- 1 H-umuoazon-1-

un)memun)ghenona:
FsC
—N
N/
HO CDs;

B xpyrmnononsoii koibe odvemom 10 mn pactBop 1-(2-metokcubensun)-S-(merni-ds)-2-
(4-(tpudropmernn)pennn)-1H-umunazona (20 mr) 8 DCM (2 min) no karsivm oOpabaTbiBaiu
yrctbiM BBr3 (0,1 mim) mpu -78°C B atMocdepe a3ora. PeakinoHHY0 CMeCh epeMeInuBaId Mpu
K. T. B TeueHue 3 4. [Tocne 3aBepiienus peakuuu (Habonanu npu nomomu TLC) peaKHOHHYIO
cmech noxmenauuBaiu (pH ~ 9) Bomgupiv NaHCOs u monyd4eHHOE TBEpIOe BEIIeCTBO

¢unbTpoBaTM W TNpOMBIBATH H-TekcaHoM (3 X 5 wur). TBepmplii NPOAYKT CYIIWIN TIpU
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MOHIDKEHHOM JIaBJICHUH C TIONy4eHHeM ykazaHHoro coeauHenwst (12 wmr). Heouumnennoe
BEIECTBO MCIOIB30BAH Ha CIEeNYyomel cTaany 0e3 JOMONIHUTEbHOW OYHCTKH.
LCMS (ESI+, m/z): 336,3 (M+H)".
Cmaous-7: Cunmes omun(R)-3-memun-6-(2-((5-(memun-ds)-2-(4-

(mpugpmopmemun)penun)- 1 H-umuoazon-1-un)memun)ghenoxcu)eexcanoama:

FiC

—N
N/
O Me \8
)J\/:\/\/ CD
EtO © °

B kpyrnononHoi konbe odopeMom 25 mit nepementrBaeMslii pactBop 2-((5-(merun-ds)-2-
(4-(rpudropmernn)pennn)-1 H-umunazon- 1 -mn)mermn)denona (150 mr, 0,44 Mmonb) B TOIyOIE
(3 M) obpabateiBasnin mocnenosarensHo DIAD (135 wmr, 0,67 mmons) u PPhs (175 wmr, 0,67
MMOJIb) TIpH K. T. B atMoc(epe azoTa. [lonydeHHy0 cMech mepeMelInBaii IpHu K. T. B TEUCHUE
15 mur u obOpabareiBamu >TU(R)-6-Opom-3-merunrekcaHoatom (93 wr, 0,53 mmoib) B
armoc(epe azoTa. PeakIIMOHHYIO CMeCh MOCTEeNEeHHO HarpeBaiu a0 65°C u mepemernuBaiu npu
TOM ke Temrieparype B TedeHue 12 4. Ilocne 3aBepieHus: peakuuu (HaOJHOAATH MPH TTOMOLIH
TLC) peakumuOHHYIHO CMeCh OXJKAAadM OO0 K. T. W TaCWIM JIEASHOW BOAOW mepen
SKCTparupoBanueM H-rekcaHoM (50 wmut). OpraHu4eckuil SKCTPAKT MPOMBIBATH COJIEBBIM
pacTBOpoM, cyuriid Haa 6e3BonHbIM NaxSO4 M KOHIIEHTPUPOBAJIH MPH MTOHMKEHHOM JaBJICHHUH.
IMonyuyeHHbIli OCTaTOK (QUIBTPOBAJIM Uepe3 KOJOHKY C CHiuKarejgeMm (TpaguieHTHOe
smouposanue, 5-10% EtOAc B rekcane) ¢ monyueHHeM yKa3aHHOro coeawHeHusi (200 wr).
BeiecTBo MCIONB30BaNM HA ClIEAYIOLIEH cTanuu 6e3 TOTOJTHUTETbHOW OUUCTKH.

LCMS (EST+, m/z): 492,4 (M+H)".

Cmaousn-8: Cunmes (R)-3-memun-6-(2-((5-(memun-ds)-2-(4-(mpughpmopmemun)gherun)-
1H-umuoazon-1-un)memun)ghenokcu)eexcanogoii kuciomeol (coeOurnenue 2r):

FsC

—N

Y

O Me N\e
- CD
Ho)j\/\/\/o 3

B kpyriogonnoii konbe odremom 500 Mt mepeMenuBaeMblidi pacTBOP STUI(R)-3-MeTHII-

6-(2-((5-(mernin-ds)-2-(4-(rpudpropmernn)penmn)- 1 H-umunazon-1-
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wn)merun)penokcn)rekcanoara (1,0 r, 2,03 mmoinns) B THF (10 mi), MeOH (10 mim) u Boze (10
M) oOpabarbiBaii MOHOTMApaToM ruapokcuna jutus (853 wr, 20,3 MMonb) mpu K. T.
PeakiimonHyro cMech nepeMelmmmBaid npu K. T. B TedeHue 16 4. Ilocne 3aBepiueHus peakuuu
(mabmromamm mpu momotn TLC) peakuwoHHYHO cMech pa3baBiisii BOAOW W TPOMBIBAITU
msTIWIOBEIM 3¢upoM. Bonubiii cnoii HeditpamuzoBanu 1 H HCl, a momyueHHoe TBepaoe
BEIeCTBO (UIbTPOBaiM ¢ mojydeHueM octatka (400 wmr). OcraTok ABaKABl OYHUINAIH C
npumeHenneM metozna npenapatusaoit HPLC [komorka: WATERS X BRIDGE C18 (150 mm x
21.20 MM, 5,0 MkMm), motok: 15,0 mu/muH, nmonerkHast ¢aza: A= soga, B= MeCN, T/%B = 0/30,
3/40, 10/90] ¢ nonyueHneM ykazaHHOTro coenuHeHus (40 mr).

'H AMP (300 MI', DMSO-de): & 12.00 (br s, 1H), 7.74 (d, J = 8.4 'y, 2H), 7.65 (d, J =
8.4Tu, 2H), 7.28 - 7.23 (m, 1H), 7.04 (d, /= 8.1 I'y, 1H), 6.95 (s, 1H), 6.89 - 6.84 (m, 1H), 6.40
(d,J=75Tn, 1H), 5.18 (s, 2H), 4.01 (t, /= 6.6 I', 2H), 2.27-2.16 (m, 1H), 2.03-1.95 (m, 1H),
1.84 - 1.76 (m, 1H), 1.67 - 1.65 (m, 2H), 1.45 - 1.38 (m, 1H), 1.28 - 1.23 (m, 1H), 0.85 (d, J =
6.6 I'y, 3H).

YF SAMP (300 MI'u, DMSO-ds): & -61.11

D SIMP (600 MI'u, CD30D): § 2.04

LCMS (ESI+, m/z): 4644 (M+H)".

HPLC: 98,21% (210 um).

Ilpumep 2s:

Cunre3 (85)-3-meTna-6-(2-((S-metun-2-(4-(rpudropmerni)denn)-1H-umuaazon-1-
WI)MeTHT)(PEHOKCH)reKCAHOBOI KHCJIOTHI (coedunenue 2s)

FsC
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Cxema A:
Me Me O Me Me O Me Me O
W 2 M\/lj\ b )\/M
—_—
Me H Cramus-1 Me OH Cramis-2 Me OEt
c Me Me O d Me O e
—_— - . - B ——
Cranus-3 Me OEt Crazmt-4 OHC ot Cranus-5
Me O f Me O
HOM MSO\/\/\)J\
OEt Cragusa-6 OEt
Cxema B:
F3C
O
COOH —N
2 m/\\\ b 4 \/8 c
F.C Cramua-7 g Cramus-8 Cramus-9
3 3 MeO Me
F3C FiC
_N : S//N
N_/ d N/ e
- > O Me e
HO Me  Crammi-10 )K/'\/\/O Me Cramus-11
EtO
F,C

_N
O Me N\/e
HO

Cmaous-1: Cunmes3 (S)-3, 7-Oumemunokm-6-eH060il KUCi0mol:
Me Me 0
Me X : OH
B kpyriononHoii koibe oosemom 500 M pacteop NaOH (12,92 1, 325,0 MMonp) B Boze
(100 mu) obpabateiBamu AgNOs (25,2 1, 149,0 mmonb) B Boze (100 M) mpu 0°C. PeakunonHyro
CMECh MepeMeInnBaIn B TeMHOTe B TeueHne 30 MuH u obpabatbiBanu (3.5)-3,7-1UMETHIIOKT-6-
erasieM (10,0 r, 65,0 mmounb) npu 0°C. PeakIMOHHYIO CMECh MEPEMELITNBANIN NIPU K. T. B TCUCHHE

18 u. Tlocne 3aBepmenus peakuuu (HaOmomamu npu nomomu TLC) peaknHOHHYIO CMeCh

dunsrposamu uepes cnoii Celite® u mpomeBamu ropsueii Bomoi. OOBEIHHEHHBIH (UILTPAT
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nogkucsi (pH 2) xonuentpupoBanHon HCl u skcTparmpoBanyu OUSTUIOBBIM 3(PHPOM.
Opranudecknii >KCTpakT cymuian Hax Oe3BogHbIM Na;SOs M KOHLUEHTPUPOBAIM TIPHU
NOHW)XKEHHOM J1aBlieHWH. [IoNmy4deHHBbI OCTaTOK HCIONB30BAIM Ha Clenyroomeil craauu Oe3
JOTOJHUTEIBHON OYUCTKH.

Berxon: 10,0 r(90,9%)

'H AIMP (400 MI'u, CDCI3): & 8.8 (brs, 1H), 5.09 (t, J = 7.2 T'u, 1H), 2.39-2.34 (dd, J =
15.0, 6.0 T'y, 1H), 2.17-2.12 (dd, J = 15.0, 6.0 I'y, 1H), 2.03-1.94 (m, 3H), 1.67 (s, 3H), 1.59 (s,
3H), 1.36-1.17 (m, 2H), 0.97 (d, J= 6.6 'y, 3H).

Cmaous-2: Cunme3s smun(S)-3, 7-oumemuniokm-6-enoama:

Me Me O

Me x - OEt

B xpyriononsoit konbe obvemom 500 mn cycneHsuro (S)-3,7-IUMETHIOKT-0-€HOBOI
kucnotsl (10,0 r, 58,0 mmosb) u K2COs3 (20,29 1, 140,0 mmosb) B DMF (100 mut) obpabatbiBanu
stundpomunom (8,25 r, 76,0 MMoinb) npu K. T. PeakiiMoHHYI0 cMeCh nepeMennBaii Ipyu K. T. B
teuenue 16 u. Ilocne 3aBepmenus peakuun (Habmomamu npu nomoiiu TLC) peakuoHHYO
cMech pazdasisimu Bomod (1000 mir) m sKCTparupoBamu AMSTHIOBBIM 3¢pupom (100 mi x 2).
OO0benHEeHHbII OPraHUYeCKUil SKCTPAKT Cymnian Haa 0e3BogHbIM NaySO4 M KOHIEHTPUPOBAIIH
NPU MOHMKEHHOM JIaBJIEHUH ¢ MOJlyueHHueM ykasaHHoro coenunenus (11,3 r, 96,5%).

'H AAMP (300 MI'n, CDCls): § 5.08 (t, J= 6.9 T'ny, 1H), 4.12 (q, J = 7.2 T'y, 2H), 2.29 (dd,
J=147,6.0T1, 1H), 2.12-2.05 (m, 1H), 1.99-1.94 (m, 3H), 1.67 (s, 3H), 1.59 (s, 3H), 1.39-1.16
(m, 2H), 1.24 (t, /=6.9T1, 3H), 0.93 (d, /= 6.6 'y, 3H).

Cmaous-3: Cunme3s smun(S)-5-(3, 3-Oumemunoxcupan-2-un)-3-memuine Hmanoama:

Me Me O

M E
eo OFEt

B kpyrinononHo# konbe odbemoM S 1 pactBop 3THI(S)-3,7-1UMETHIIOKT-6-eHOoaTa (25,0
r, 126,0 MMoub) B auaTHIIOBOM 3dupe (200 M) mo kamisim obpadateiBanu pactsopom mCPBA
(65%, 32,5 1, 189,0 mmonp) B ausTmiioBoM 3¢upe (300 mi) npu -30°C. ITonyyeHHYIO CMeECh
Harpesai 10 0°C U mepeMeInrBaiy Mpu TOH JKe TeMIlepaType B TeUeHHe 6 4 mepen TeM, Kak ee
OCTaBJSIM OTCTauBaThcss BCKO HOUb (~ 14 u) mpu 0-3°C. Ilocne 3aBepuieHHs peaKkLHUU
(rabmonanu npu nomouy TLC) peaknpioHHyI0 cMech pa3daBisiii AN THIIOBEIM 3¢rpom (500 i)
u npombBa 1 H NaOH (2 % 1 i), a 3atem Bomoit (1 m). OpraHudeckuii CJIOH MPOMBIBAITU
COJIEBBIM pacTBOpoM, cywmwmin Hajx 6e3BogHbM NaxSO4 U KOHLEHTPUPOBAJN MPH MOHIKEHHOM
JaBJICHUU C TIOJyYeHHeM yKa3aHHoro coequHeHus (24,0 r, 88,8%)

"H AAMP (400 MI'u, CDCl3): § 4.11 (q, J = 7.2 T, 2H), 2.69 (t,J = 5.4 T, 1H), 2.30 (dd,
J=187,15Tn, 1H), 2.17-2.09 (m, 1H), 2.04 - 1.98 (m, 1H), 1.55-1.42 (m, 4H), 1.30 (s, 3H),
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1.27 (s, 3H), 1.25 (t,J=7.2Tu, 3H), 0.96 (d, /= 6.6 'y, 3H).

Cmaous-4: Cunme3s smun(S)-3-memun-6-oxcoeexcanoama:

Me O

OHC - OEt

B xpyrnononnoit konbe odvemom 500 mu pactBop >THI(S)-5-(3,3-AuMeTUIIOKCHPaH-2-
un)-3-metmnnentanoara (24,0 r, 11,00 mmonp) B 1,4-muokcane (240 1) oOpaGatbiBanu
pactBopom NalOs4 (71,6 1, 33,0 monb) B Bozme (240 mu) mpu k. T. PeakimoHHyr cmech
nepeMelnBaiy MpU TOM ke TeMmieparype B TedeHue 16 4. Ilocne 3aBepiieHust peakuuu
(mabmomamu npu nomomu TLC) Heopranumueckue comu ¢uisTpoBamu yepes cioii Celite® u
¢unbTpar skcrparuposamn EtOAc (3 x 500 mi). OObenuHEHHBIH OpPraHUYeCKUH 3KCTPAKT
NPOMBIBAJIIM BOJOH, CONEBBIM pacTBOpoM H cymwin Haj Oe3sogHbiM NaxSOs. Pacteop
KOHLIEHTPUPOBAJIM NIPU IOHMU)KEHHOM JIaBJIEHUH C TOJIy4Ye€HHEeM yKa3aHHOro coenuneHus (20 r).

'H SIMP (300 MI'u, CDCl3): § 9.79 (s, 1H), 4.16-4.07 (m, 2H), 2.48-2.43 (m, 2H), 2.27
(dd, J=15, 6.6 I'y, 1H), 2.17-2.10 (m, 1H), 2.02-1.96 (m, 1H), 1.72-1.66 (m, 1H), 1.54-1.50 (m,
1H), 1.25 (t,J=7.2Tu, 3H), 095 (d, /= 6.6 I', 3H).

Cmaous 5: Cunme3s smun(S)-6-euopoxcu-3-memunexcanoama:

Me O

HO - OEt

B xpyriononHoit konbe odbemom 1 1 pactBop 3Tui(S)-3-metun-6-okcorekcanoara (20,0
r, 116,0 mmonp) B Meranone (100 mu) obpabarsBanin NaBHs (7,0 r, 186,0 MMomb) mpu K. T.
PeakiinoHHyro cMmech mepeMenuBaid NMpu K. T. B TeueHue 4 4. Ilocne 3aBepiieHust peakuuu
(madmromanu mpu nomomm TLC) peakumoHHyr cmech paszOaensin Bomoid (500 wmu) u
skcrparupoBain EtOAc OObenuHeHHBI OpPraHUYeCKU SKCTPAKT CYIIUIN Han Oe3BOIHBIM
Na;SOs M KOHIEHTPHPOBAIM TMPHU TOHIDKEHHOM JaBJIEHHH C TMOJYYEHHUEM YKa3aHHOTO
coequnenus (20,0 r, 99,0%).

'H AMP (300 MTI'u, CDCl3): & 4.15-4.07 (m, 2H), 3.65 (t, J = 6.3 'y, 2H), 2.30 (dd, J =
14.7, 6.6 T'u, 1H), 2.17-2.09 (m, 1H), 2.02-1.96 (m, 1H), 1.67-1.56 (m, SH), 1.26 (t, /= 7.2 I'L,
3H), 093 (d, /J=6.6 ', 3H).

Cmaous-6: Cunme3s smun(S)-3-memun-6-((memuncynoponun)oxcu)eexcanoama:

Me O

MsO Okt

B xpyrnmomonnoit kombe obbemom 100 wmi  pactBOop  ATHI(S)-6-THIpOKCH-3-
metuirekcasoara (2,5 r, 14,3 mmons) B DCM (25 mu) obpabateiBamu EtsN (4,35 1, 43,0 Mmmounb)
u MsCl (2,45 1, 21,5 mmonb) nipu 0°C. PeakimoHHYI0 CMeCh MepeMeLINBaIN NIPU K. T. B TEUCHNE

3 u. Ilocne 3aBepmienus peakumu (Habmomanmu npu nomomu TLC) peakIMOHHYIO CMeCh
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pazbasysmu Bonmod (50 wmu) wm akctparmpoBamm DCM (50 mn x 3). OObenuHEHHBIN
OpPTaHUYECKUH OSKCTpakT cymuian Hax Oe3BogHbiM NaxSOs W KOHLUEHTPHPOBAIU TIPHU
MOHIKEHHOM JIaBJICHHUH C TIOJIy4eHreM Tpedyemoro npoaykTa (2,5 r, 69,5%).

'H AMP (300 MT'u, CDCls): & 4.23-4.09 (m, 4H), 3.00 (s, 3H), 2.32-2.11 (m, 2H), 2.02-
1.96 (m, 1H), 1.78-1.72 (m, 2H), 1.46-1.41 (m, 2H), 1.26 (t, /= 7.2 T'y, 3H), 0.96 (d, /= 6.6 I'L,
3H).

Cmaousa-7: Cunme3s N-(npon-2-un-1-un)-4-(mpugpmopmemun)oenzamuoa:

O

s
F,C

B  kpyrnmomonHoii  konbe obbemMoM 2 N1 mepeMeIiuBaeMblii  pacTBOp  4-
(Tpudropmermn)denzoitnoit kucnorsl (100 r, 5,26 Monb) u npon-2-uH-1-amuna (34,73 r, 6,31
mojb) B DMF (1000 mi) obpabarsiBanu mocnenosareabHo EDCILHCI (200,8 r, 1,05 monb),
HOBt (142 r, 1,052 monb) u EtsN (53,12 r, 1,578 monb) mpu k. T. B armochepe asoTa.
PeakiiioHHy10 cMech MepeMelnnBaii NMpu K. T. B TedeHue 12 4 B armocdepe asora. Ilocne
3aBepiieHus: peakuuu (HaOmomamu npu nomoum TLC) peakuMOHHYHO CMeCh pa30aBiisiu
JISASTHOW BOJOW M TBEPAOE BELIECTBO OCAXIAJIOCh. TBEpAOe BELIECTBO (PUIBTPOBAIU U CYIIUIH
NPY MOHMKEHHOM JIaBJIEHUH ¢ TOJTyueHHueM ykasaHHoro coenunenusi (111 r, 93,2%).

'H AIMP (300 MI'u, CDCls): & 7.90 (d, J = 8.1 T, 2H), 7.71 (d, J = 8.8 ', 2H), 6.47
(brs, 1H), 4.28-4.62 (m, 2H), 3.12 (t, /= 2.4 'y, 1H).

LCMS (ESI+, m/z): 228,2 (M+H)".

Cmaousn-8: Cunmes 1-(2-memorxcubensun)-5-vemun-2-(4-(mpugpmopmemun)penun)-1H-

UMUOA30JIA:
FsC

—N

2

MeO Me

B moBTOpHO 3aKkynopuBaeMoill peakIHOHHOW mpodupke oobemom 500 mu pactBop N-
(npon-2-un-1-un)-4-(tpudropmermn)denzamuna (30 T, 132,15 MMOJI) W 2-
merokcubOensunamuna (27,31 r, 198,23 mmone) B Tonmyone (300 muin) obpadateiBamu Zn(OTf)2
(15,06 1, 39,6 MMoIB) TIpH K. T. B aTMOchepe a30Ta. PeakiMOHHYI0 CMeCh NepeMeLIBaIN PU
100°C B Teuenme 16 u. Ilocme 3aBepmienwst peakuuu (HaOmonmamu npu nomomu TLC)

peaKIMOHHYIO cMech pa30aBisuin Bomoil m skctparuposanu EtOAc (30 mu). Opranundeckuii
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SKCTpakT npombiBasn HackimeHHbIM NaHCOs3, coneBbIM pacTBOPOM U CYIIWIH Hall O€3BOAHBIM
NazSO4. PacTBOp KOHLEHTPHPOBAIM MPU TOHIKEHHOM MABJICHWH, a IOJYYEHHBIH OCTATOK
OUHINAJIA METOIOM KOJIOHOYHOM XpomaTtorpaduu Ha cuiukarene (3mouposanue, 25% EtOAc B
reKCaHe) ¢ Moy4YeHueM ykazaHHoro coeauaenus (30,4 r, 66,6%).

'H AMP (400 MT'u, CDCl3): & 7.59-7.54 (m, 4H), 7.30-7.23 (m, 1H), 7.00 (s, 1H), 6.91-
6.86 (m, 2H), 6.57 (d, J=7.2Tu, 1H), 5.11 (s, 2H), 3.84 (s, 3H), 2.11 (s, 3H),

LCMS (ESI+, m/z): 3473 (M+H)".

Cmaousn-9:  Cunmes  2-((5-memun-2-(4-(mpudpmopmemun)penun)-1 H-umuoazon-1-
un)memun)ghenona:

FsC

—N
9
Me

HO

B kpyrnogonHoii koibe oobemom 1000 Mt pactBop 1-(2-meTokcubensnin)-S-meruin-2-(4-
(Tpudropmermn)penmn)- 1 H-umunazona (60 r, 173,4 mmons) B auxsiopmerane (600 mur) mo
karusiM obpabateiBanu BBr3 (60 mit) npu -78°C. PeakIMOHHYIO CMeCh MEePEeMEIIUBAIIH TPH K. T.
B Teuenue 3 4. [locne 3aBepuienust peakuuu (HaOmoxanu npu nomoimu TLC) peakiMOHHYIO
cmech mopmmenaunBaiu BonHbiM NaHCOs. IlonmydyeHHOe TBepnoe BewmecTBO (PUIBTPOBAIIH,
npoMbIBaIM H-TekcaHoM (500 mut X 3) W CyUIMJIM NMPH MOHM)KEHHOM JaBJICHUU C MOJYYCHUEM
ykaszanHoro coequHenus (53,1 r, 92,3%).

'H AMP (400 MI', DMSO-ds): & 9.99 (s, 1H), 7.88 (d, J = 8.4 ', 2H), 7.77 (d, J = 8.4
I'u, 2H), 7.33 (s, 1H), 7.14-7.10 (m, 1H), 6.83 (d, / = 8.0 I'u, 1H), 6.74-6.70 (m, 1H), 6.55 (d, J
=6.8T1, 1H), 5.21 (s, 2H), 2.16 (s, 3H).

LCMS (EST+, m/z): 333,3 (M+H)".

Cmaous-10: Cunmes smun(S)-3-memun-6-(2-((5-memun-2-(4-(mpugpmopmemun)gherun)-
1H-umuoazon-1-un)memun)ghenoxcu)eexcanoama:

FsC

B xpyrnononHnoit konbe odvemom 100 mn mepemernnBaemMsblii pactBop 2-((5-metmn-2-(4-

(Tpudropmermn)pernn)- 1 H-umunazon-1-mwn)merun)penona (1,0 r, 3,0 mmons) 8 DMF (15 mim)
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oOpabarbiBau K2COs (1,24 T, 9,0 MMOJIb) u sTin(S)-3-meTmi-6-
((meruncynbsdonmm)okcn)rekcanoarom (1,13 r, 4,5 mmonp) mpu k. T. B armocepe aszora.
INonyuenHyro peakunoHHYIO cmech mnepememunBamun npu 80°C B Tteyenume 16 u. Ilocne
3aBepueHus peakuu (Habmonamu npu nmomomu TLC) peakMOHHYI CMeCh OXJIAXAAU 0 K.
T., TBEPIOE BEIIECTBO (PUIBTPOBAIM U MPOMBbIBAIN dTHianeraroM. OObenuHeHHbIH QuiIbTpar
KOHLIEHTPUPOBAJIN TPU MOHWKEHHOM JABIIEHHUH, a TOJyUYEHHBIH OCTATOK pa30aBIsUIN XOJOAHON
Bomoit (50 wmur), mepexm »>TUM SkctparmpoBayu stmianeraroM (50 win). OObenuHEHHBIN
OpPTaHUYECKUH 3KCTPAKT MPOMBIBAJIN COJEBBIM PAacTBOPOM, Cymmin Haja Oe3BonHbM NaxSO4 u
KOHLIEHTPUPOBAIM TPU TMOHIWKEHHOM paapineHHH. [lonydeHHBIH OCTATOK OYHMINATIH METOAOM
KOJIOHOYHOHM xpomarorpadgum Ha cunukarene (rpaaueHTtHoe snrouposanue, 15-30% EtOAc B
reKcaHe) ¢ nmojy4eHneM ykasanuoro coequnenus (0,8 r, 57,1%).

'H AMP (300 MI', CDCls): 6 7.59 (d, J=1.5Tu, 4H), 7.33 (s, 1H), 7.02 (d, J = 0.9 I'yy,
1H), 6.91 (s, 1H), 6.89 (s, 1H), 6.60 (d, /= 6.8 T'y, 1H), 5.12 (s, 2H), 4.15-4.01 (m, 4H), 2.19-
2.14 (m, 1H), 2.10- 1.95 (m, 1H), 2.04 (s, 3H), 1.85-1.76 (m, 2H), 1.55-1.45 (m, 1H), 1.40-1.30
(m, 1H), 1.28-1.18 (m, 4H), 0.83 (d, /= 6.4 'y, 3H).

LCMS (ESI+, m/z): 488,5 (M+H)".

Cmaous-11: Cunmes (S)-3-memun-6-(2-((5-memun-2-(4-(mpugpmopmemun)ghenun)-1H-
umMuoazon-1-un)memun)gheHoxcu)eekcanosoii kuciome (coeounenue 2s):

FsC
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B xpyrinononHoit konbe odbemom 50 mut mepemernuBaeMbiii pacTBOp STUI(S)-3-MeTHII-0-
(2-((5-metun-2-(4-(rpudpropmermn)penmn)- 1 H-umunazon- 1 -um)mernin)peHokCH )rekcanoara
(0,4 1, 0,81 mmonb) B THF (40 mi) u Boge (10 mir) oOpabarbiBaiii MOHOTHIPATOM THAPOKCUIA
mutust (60 mr, 2,4 MMOJIb) MIPH K. T. PEaKIIMOHHYIO CMeCh MepEeMEIINBaJIH MPH K. T. B TeueHHe 12
4. Ilocne 3aBepmenus peakuun (Habmomamu npu nomomu TLC) peakunoHHYHO CMech
paz0aBysTi BOAOW M MPOMBIBAIIN TU3THIIOBBIM 3¢upoM. Boxnslii cioit HeliTpanmzosanu 1 1 HCI
U TIOJNYYEHHOE TBEPAOE BEIIEeCTBO (MIbTpOBAIUA. TBeprnoe coenuHeHHe mnpombiBain 50%
IVSTWIOBBIM 3(QHUPOM-TICHTAHOM C TOJYYEHHEM YKa3aHHOTO COEAMHEHUs B BUAE Oenoro
tBepaoro Bemectsa (180 mr, 48,6%).

"H AMP (400 MI', DMSO-de): 6 12.00 (br s, 1H), 7.74 (d, J = 8.4 'y, 2H), 7.65 (d, J =
84T, 2H), 726 (t, /=84 Twu, 1H), 7.04 (d, /= 8.0 I'y, 1H), 6.95 (s, 1H), 6.87 (t, /=7.6 I'y,
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1H), 6.40 (d, J = 7.6 ', 1H), 5.18 (s, 2H), 3.99 (t, J = 6.0 T', 2H), 2.19-2.14 (m, 1H), 2.10 (s,
3H), 1.99-1.93 (m, 1H), 1.84-1.76 (m, 1H), 1.67-1.65 (m, 2H), 1.45-1.38 (m, 1H), 1.28-1.23 (m,
1H), 0.84 (d, /= 6.4 T'y, 3H).

YF SIMP (400 MI'y, DMSO-ds): § -61.61

LCMS (ESI+, m/z): 460,7 (M+H)".

HPLC: 98,65 % (210 Hwm).

Ilpumep 2t
Cunres (85)-3-meTna-6-(2-((S-meTna-2-(6-(rpudpropmerna)nupuaun-3-ua)-1H-
UMHAa30.1-1-H1)MeTHIT)(PeHOKCH )reKCAHOB oM KHCJIOThI (coedunenue 2t)
FiC
=
N
=N
O Me N\%
HO)J\/k/\/O\é Me
Cxema:
FsC
O
| N COOH a Nu/\ b
FC” N7 Cramd g o NN Cramas-2

MeO Me

B  kxpyrnmomonHoit konmbe obbemMoM 3 1 mepeMeInMBaeMblii  pacTBOp  O-
(TpudropmeTin)HUKOTHHOBOH KucaoThl (150 1, 785,34 Mmone) u npon-2-us-1-amuna (51,83 T,
942,40 mmonb) B DMF (1,5 ) obpabareiBaniu HATU (447 1, 1177,50 mmons) u EtsN (120 T,

1177,5 mMonb) ipu K. T. B arMocdepe a3oTa. PeakIMOHHYI0 CMeCh MepeMeIlnBajy MPpH K. T. B
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teuenne 3 4. [Tocne 3aBepimenus peakiuu (Hadmoamu npu nomoru TLC) peakiiMOHHY0 CMecCh
pa30aBIsIN JIENSTHOW BOJOW, a TIOJMYYEHHBIA OCAAOK (DUIBTPOBAH, MPOMBIBATIN Boaod u 50%
STHJIALIETATOM B TeKcaHe. TBepaoe COeAMHEHHe CYLIMJIM IPH TOHWKEHHOM JaBJICHUU C
NOJIy4eHHEM yKa3zaHHoro coenuHenus (137 r, 76,5%).

"H AMP (400 MI'u, DMSO-ds): § 9.39 (t,J= 5.6 'y, 1H), 9.14 (s, 1H), 8.46 (d, J=8.4
I'm, 1H), 8.05(d, /=76 Ty, 1H), 4.12-4.10 (m, 2H), 3.20 (t, /= 0.4 I'u, 1H).

YF SAMP (400 MI', DMSO-ds): § —66.70.

LCMS (ESI+, m/z): 229,2 (M+H)".

Cmaous-2: Cunmes 5-(1-(2-memoxrcubensun)-5-wemun-1 H-umuoazon-2-un)-2-
(mpugpmopmemun)nupuouna.:

FsC

-
NN
_N
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MeO Me

B noBTOpHO 3aKkynopuBaeMol peakLHOHHOH npodupke odvemom 500 mur pactBop N-
(mpon-2-un-1-nn)-6-(Tpudropmermn)aukoruHamuaa (50 r, 21929  wmmomb) wu  2-
metokcubensunamuna (39,0 r, 285,08 mmonb) B Tonmyone (300 mut) obpabareiBanu Zn(OTf),
(23,8 1, 65,78 MMoIb) TIpH K. T. B aTMOchepe a30Ta. PeakMOHHYIO CMeCh NepeMeLIBaIN IPU
110°C B Teuenne 16 u. Ilocme 3aBepuienusi peakuuu (HaOmonmamu npu nomomu TLC)
peaKLMOHHYIO cMech pa30aBisuin Bomoil u skctparuposanu EtOAc (30 mur). Opranudeckwuii
SKCTpakT nmpombiBan HackimeHHbIM NaHCO3, coseBbIM pacTBOPOM U CYIIWJIH Hall O€3BOAHBIM
NazSO4. PacTBOp KOHUEHTPHUPOBAIH MpPU TOHIKEHHOM MJaBJICHHH, a IOJIyYE€HHBIH OCTATOK
OYMIIAIN TPOMBIBAHUEM IUSTHJIOBBIM 3(UPOM C MOJyYEHHEM YKa3aHHOTO COeAMHEHUs (46 T,
60,65%).

'H AMP (400 MI', DMSO-ds): & 8.83 (s, 1H), 8.08 (d, J = 8.4 ', 1H), 7.94 (d, J=7.6
I'u, 1H), 7.29 (t,J=9.2Tu, 1H), 7.05 (d,/=7.6T'y, 1H), 7.01 (s, 1H), 6.88 (t, /= 8.4 I'y, 1H),
642 (d,J=72Tu, 1H), 5.23 (s, 2H), 3.78 (s, 3H), 2.13 (s, 3H).

YF SIMP (400 MI', DMSO-ds): § —66.43.

Cmaousn-3: Cunmes 2-((5-memun-2-(6-(mpucpmopmemun)nupuoun-3-un)-1 H-umuoazon-

1-un)memun)ghenona:



99
FsC

—

<
—N
2
Me

N

HO

B xpyriononnoit konbe oobemom 1000 mir pactBop S-(1-(2-mMeTokCcHOEH3MIT)-5-MeTHII-
1H-umunazon-2-un)-2-(tpupropmernm)nmupununa (80 r, 230,54 mmons) B nuxnopmerane (800
mi1) o KarusiM obpadateiBaiu BBr3 (80 mu) mpu -78°C. PeakIMOHHYIO CMeCh NepeMeLInBaln
npu K. T. B Teuenne 3 4. Ilocne 3aBepmenHus peakumu (HaOmomamu npu momou TLC)
peakuoHHy0 cMech nonwenaynBanu BogHeIM NaHCOs. IlonydyeHHOoe TBepAaoe BeEIECTBO
(GuIbTPOBANIH, MPOMBIBAJIN H-rekcaHOM (500 mu X 3) M CyIIMJIHM NPU NOHWXKEHHOM JaBJIEHUH C
NOJTyueHHeM yKazaHHOro coequHeHus (65,0 r, 84,66%).

'H SIMP (400 MI', DMSO-ds): & 9.94 (s, 1H), 8.83 (s, 1H), 8.12 (d, J = 8.0 'y, 1H),
793 (d,/=84Tn, 1H),7.11(t,J=8.0Tn, 1H), 7.01 (s, 1H), 6.86 (d, /=8.0T'u 1H), 6.72 (d, J
=8.8Tn, 1H), 6.36 (d,/J=7.6T'n, 1H), 5.20 (s, 2H), 2.14 (s, 3H).

F SAMP (400 MI'u, DMSO-d): & —66.44.

LCMS (ESI+, m/z): 334,3 (M+H)".

HPLC: 99,23% (210 um).

Cmaous-4: Cunmes smun(S)-3-memun-6-(2-((5-memun-2-(6-(mpugpmopmemun)nupuoun-
3-un)-1H-umuoaszon-1-un)memun)henoxcu)eexcanoama:
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B xpyrnongonHoit konbe odvemom 100 mi nmepemernnBaemMblii pactBop 2-((5-metmn-2-(6-
(TpudropmeTin)mupuanH-3-un)- 1 H-umunazon-1-mwn)merun)penona (1,0 r, 3,0 mmons) 8 DMF
(15  wm) obpabareamn  KyCOs (1,13 1, 4,5 wmmomp) wu  s>1Iu(S)-3-mMeTmn-6-
((meruncynbpdonmn)okcu)rekcanoaroM (1,24 r, 9,0 mmonep) mpu k. T. B armocepe aszora.
INonyuenHyro peakunoHHYIO cMmech mnepememuBanu npu 80°C B Tedenue 16 4. Ilocne
3aBepieHus peakuu (Habmonamu npu nmomomu TLC) peaklIMOHHYI CMeCh OXJIAXAalu 0 K.
T., TBEPIOE BEIIECTBO (PMUIBTPOBAIM W MPOMBbIBAIN STHianeratoM. OObenuHeHHbIH QUiIbTpaT

KOHLIEHTPHUPOBAJIN TPH MOHWKEHHOM JABIIEHHH, a TIOTyUYEHHBIH OCTATOK pa30aBIsUTN XOJOIHON
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Bomoii (50 wmut), mepexm »>TUM BskctparmpoBanu stminaneraroM (50 wi). OObenuHEHHBIN
OpPTaHUYECKUH 3KCTPAKT MPOMBIBAJIN COJEBBIM PAacTBOPOM, Cymwin Haja Oe3BonHbM NaxSO4 u
KOHLIEHTPUPOBAIM TPU TMOHIKEHHOM nAaBieHHH. [lonydeHHBIH OCTATOK OYHUINAJIH METOAOM
KOJIOHOYHOHM xpomarorpadum Ha cuiukarene (rpaaueHTHoe smouposanue, 15-30% EtOAc B
reKCaHe) ¢ Moy4YeHueM ykazaHHoro coeauHeHus (0,7 r, HEOUUIIEHHOE).

LCMS (ESI+, m/z): 490,2 (M+H)".

Cmaousn-5: Cunmes  (S)-3-memun-6-(2-((5-memun-2-(6-(mpughpmopmemun)nupuoun-3-
un)-1H-umuoazon-1-un)memun)ghenoxcu)eexcanogoil kuciomuol (coeounenue 2t):

FsC
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B kpyrnononHoii koibe oobemom 50 M nepemenrBaemMslii pactBop 3Tui(S)-3-MeTui-6-
(2-((5-metun-2-(6-(TpudTopMernn)mupuaAnH-3-min)- 1 H-ummunason-1-
wn)merun)penokcu)rekcanoara (0,4 r, 0,81 mmons) B THF (40 mm) u Bome (10 ™)
oOpabarbIBaii MOHOTHPATOM ruapokcuaa qutus (60 mr, 2,4 MMoub) npu K. T. PeakLnoHHYIO
CMeCh TIepeMelInBaIK pu K. T. B TedeHue 12 4. ITocne 3aBepiueHus peakuuu (HaOIIOATN TPU
nomomy TLC) peakunOHHYIO cMech pa30aBIsUI BOIOW W MPOMBIBAIN TUITHUIIOBBIM 3(pHrpom.
Bognwiii cnoii HetitpanuzoBanu | H HCl u monydyeHHOe TBepaoe BEINECTBO (HHUIBTPOBAJIH.
Teepnoe coemuHenue mnpombiBad S50% AMSTHIOBBIM 3(UPOM-TICHTAHOM C TOJYYECHHEM
YKa3aHHOTO COeMHEHHs B BUae Oenoro Teepaoro Bemectsa (200 mr, 53,0%).

'H AMP (400 MI', DMSO-ds): § 12.01 (brs, 1H), 8.81 (s, 1H), 8.06 (d, J = 8.4 I';, 1H),
791 (d,J=84Tn, 1H), 7.26 (t, /= 7.6 'y, 1H), 7.05 - 7.02 (m, 2H), 6.86 (t, /= 7.6 I'u, 1H),
643 (d, /J=6.8Tn, 1H), 522 (s, 2H), 3.99 (t, /= 6.4 'y, 2H), 2.22-2.14 (m, 1H), 2.14 (s, 3H),
2.01-1.86 (m, 1H), 1.86-1.81 (m, 1H), 1.72-1.66 (m, 2H), 1.43-1.37 (m, 1H), 1.28-1.22 (m, 1H),
0.86 (d,/J=6.8 Ty, 3H).

YF SIMP (400 MI', DMSO-ds): § —66.77.

LCMS (EST+, m/z): 463,1 (M+H)".

HPLC: 97,23% (210 uMm).

IIpumep 2u

Cunre3 (R)-3-meTna-6-(2-((5-(Metun-ds)-2-(6-(Tpudpropmernn)nupuaun-3-ui)-1H-

UMHAa30.1-1-11) MeTHJT)(PeHOKCH)TeKCAHOBOH KHCJIOTHI (coedunenue 2u)
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Cxema:
F3C\/
N N7 N\V/
CHO /3 13 =N
| RS a ‘ \J N b | SN N c I\llj
N C -1 = C -2 = -3
FsC N Taausa F3C/ N Taans F3C/\N Craans 160
F,C
3 \// 30\/ FsC _
Ny / N ’; N /
—N N f X
Cragus-4 r Craaus-5 r Craaus-6 Cranus-7
Me0\© Br Meo© CD3 HO\ CD3
F,C
= F,C
N / 8 \f[/
\/\FN N/
o -
(0] I¥Ie Craansn-8 N_/
Etomo\ CDs o

Me ( i
J A~ o cD
HO @ 8

Cmaousa-1: Cunmes 5-(4,5-oucuopo- 1 H-umuoazon-2-un)-2-(mpugpmopmemun) nupuouna:

>
N

AN
P

F.C7 N
B kpyriomonHoit konbe oO0wvemom 500 M mepememMBaeMblii  pacTBOp  O-
(Tpudropmermn)nukoruranpaeruna (15,0 r, 85,71 mmons) u stan-1,2-quamuna (5,14 1, 85,71
mmonb) B ‘BuOH (150 mi) mepememmBanu B TedeHue 45 MUH NpH K. T. B atMocdepe a3ora.
Hobasnsim #iox (25,8 1, 102,85 mmonb) u K2COs (35,48 1, 257,13 MMOJb) U PEaKIIUOHHYIO
cmech Harpeanu npu 85°C B Tedyenue 12 u B atmocepe azora. Ilocne 3aBeprueHus: peakuuu
(mabmromamu npu nomornu TLC) peakuoHHYK) CMeCh TacWIM HACBIIIEHHBIM pPacTBOPOM
Na»S>03 u skcrparupoBanmu sTwnaneratom (100 mnm x 3). OObenqUHEHHBIH OpraHUYECKUid
SKCTPAKT TMPOMBIBAJH  COJIEBBIM  PacTBOPOM, Cyumrmuid  Hang — Oe3BogHbiM  NaxSOswm
KOHLIEHTPHUPOBAIH TPU MOHMKEHHOM JaBJICHUH C TOJNyYE€HHEM TpeOyeMoro mponyKTa B BHIE

JKEJITOTO TBEPJOTO BEIECTBA, KOTOPOE MEPEHOCHIIH Ha CIeNYIoIyo ctanuto O0e3 ounctku (13,1

r, 71,1%).
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"H AMP (300 MI', CDCl3): 6 9.05 (s, 1H), 8.28 (d, J=8.1 T, 1H), 7.74 (d, J = 8.1 I'yy,
1H), 4.10 — 3.50 (bs, 4H). (npumeuanue: NH npomon ne nabniooanu npu AMP)
YF IMP (300 MI', CDCl3) : § - 68.07
LCMS (EST", m/z): 216,2 (M+H)".

Cmaousa-2: Cunmes 5-(1 H-umuoazon-2-un)-2-(mpughpmopmemun)nupuouna:

F;C7 N

B xpyriononnoit konbe oobemoMm 250 mu mepemermnBaeMblii pacTBOp S-(4,5-murunpo-
1H-umupnazon-2-un)-2-(tpupropmerum)mupunusa (6,0 r, 27,9 mmonr) B DMSO (50 mm)
obpabarsBanu K2COs (4,62 1, 33,4 Mmmornb) u (auanerokcuiion)oensonom (10,78 r, 33,4 mmounb)
npu K. T. PeakiimoHHy0 cMech nepeMelnBaiy Mpu K. T. B TeyeHue 18 1 B armocdepe azora.
IMocne 3aBepuenus peakiuu (Habmoganu npu nomoinu TLC) peakiHOHHYIO cMeCh pa30aBiisiiu
JIeASTHOW BOJAOH, a TOJNyYeHHOE TBEPIOE BELECTBO (DUIBTPOBATH. TBEpAOE BELIECTBO
NPOMBIBAIM BOAOW M H-T€KCAHOM M CYIIMJIM IPU NOHMXXEHHOM JABJIEHUU C MOJYYEHHUEM
TpeOyeMoro mpoayKTa B BUJE JKeNToro Teepaoro semmectna (4,0 T, 67,7%).

'H SIMP (400 MI'u, CDCls): & 13.0 (s, 1H), 9.30 (s, 1H), 8.51 (d, J = 8.4 I'y, 1H), 7.99
(d,/J=8.1Twu, 1H), 7.43 (s, 1H), 7.16 (s, 1H).

LCMS (ESIF, m/z): 214,2 (M+H)".

Cmaous-3: Cunme3s 5-(1-(2-memoxkcubensun)-1 H-umuoazon-2-un)-2-
(mpuchbmopmemun)nupuouna:

FsC

MeO

B xpyrmnononsoii koibe odbremom 100 M nepemernnBaeMelii pactBop S-(1H-umunazon-
2-un)-2-(tpudropmernn)mupunnna (3 r, 14,0 mmons) B DMF (30 mi) ob6padateiBanu NaH (60%
mucriepcust B Macie, 1,12 1, 28,1 mmonb) npu 0°C u nepememnBanu B TeueHue 30 MUH TIpU TOU
Ke Temmepatype B arMmocdepe asora. K  BbllleykasaHHOW CcMecH 1OOaBIsuim  2-
mertokcubOensunopomun (3,68 1, 18,3 mmonp) B armochepe a3ora. PeakumoHHYIO CMecCh
nepeMelmBaid B TeueHue 12 4 mpu K. T. B aTMocdepe aszora. Ilocne 3aBepiueHus: peakuuu
(mabmromanu npu nmomoinu TLC) peakIMOHHYIO CMECh raciid HachlmeHHbIM pacTBopoM NH4Cl

U sKcTparuposanu sTminaneratoM (200 mu % 3). OObenMHEHHBI OPTraHUYECKHH 3KCTPAKT
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MPOMBIBAJIA COJIEBBIM PAcTBOPOM, Cymwin Han 0e3BomHbIM NarSO4.M KOHLEHTPUPOBAIH TIPH
TOHIKEHHOM  AaBjieHud. [lojydeHHBIH OCTATOK TNPOMBIBAIM H-TEKCAHOM C TOJy4YeHHEM
YKa3aHHOTO COeMHEHUs B BUAe Oesoro Teepaoro semecTsa (3,5 r, 76,1%)

'H AMP (300 MTI';, DMSO-ds): & 8.96 (s, 1H), 8.25 (d, J=8.4 I'y, 1H), 7.98 (d, J = 8.1
I'm 1H), 7.39 (s, 1H), 7.28 (t, J=8.1 'y, 1H), 7.14 (s, 1H), 6.98 (d,/=8.1Tu, 1H), 6.88 (t, J =
72T, 1H), 6.81 (d,/J=7.5Tu, 1H), 5.32 (s, 2H), 3.67 (s, 3H)

YF SIMP (300 MI'u, CDCl5): § - 66.43

LCMS (ESI', m/z): 334,2 (M+H)".

Cmaous-4: Cunmes 5-(5-opom-1-(2-memoxcubensun)-1 H-umuoazon-2-un)-2-

(mpugpmopmemun)nupuouna.:
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B xkpyrnomonnoit konbe obObemom 50 wMn  mepememmBaemslii  pactBop  S-(1-(2-
metokcubensun)- 1 H-umunazon-2-un)-2-(tpupropmerwn)nupuauaa (3 r, 9,00 mmons) B DMF
(30 mu) obpadarsiBaniu NBS (1,6 1, 9,00 mmosib) mpu K. T. B arMocepe a3ora. PeakumonHyro
CMeCh TIepeMeIInBaIi NpU K. T. B TeueHue 3 4. [locne 3aBepiieHus peakiuu (HaOIOgaIU IpU
nomom TLC) peakMOHHYIO CMECh TaCWJIM JIEASTHOW BOAOH M SKCTPArHpOBAIN 3THIIALIETATOM
(30 M x 2). OObeAUHEHHbIH OPraHUYECKHH SKCTPAKT MPOMBIBAIUA COJEBBIM PACTBOPOM,
cymmian  Han 0e3BomHbIM  Na)SO4.M  KOHLEHTPUPOBAIM TPU TOHMWKEHHOM JIABJICHHH.
[Tony4yeHHBII OCTATOK OYHWINAIM METOAOM KOJOHOYHOH Xpomarorpadguu Ha CHJIMKaresie
(amroupoBanre 5% EtOAc B rexcane) ¢ mojgy4eHHEM YKa3aHHOTO COEIUHEHUs B BUIE OENOoro
tBepaoro BemectBa (0,9 1, 24,3%) u cmecu (2 1) 5-(4-Opom-1-(2-meroxcubensun)-1H-
UMHIa30-2-1n)-2-(tpudpropmerum)nupuauaa U S5-(4,5-nubpom-1-(2-merokcubensmn)-14-
UMHA30J1-2-11)-2-(TpuTOPMETHI ) TUPUATHA.

'H AMP (400 MI', DMSO-ds): & 8.87 (s, 1H), 8.15 (d, J = 8.4 ', 1H), 7.98 (d, J=8.4
I'm 1H), 7.39 (s, 1H), 7.28 (t, /=8.0 I', 1H), 7.02 (d, J=8.0 Ty, 1H), 6.87 (t, /=72 Ty, 1H),
6.47 (d,J=6.0T1, 1H), 530 (s, 2H), 3.74 (s, 3H).

YF IMP (300 MI'u, CDCls): § - 66.55

LCMS (EST", m/z): 412.2, 414,2 (M+H)".

Cmaousn-5:  Cummes  5-(1-(2-memoxcubensun)-5-(memun-ds)-1 H-umuoazon-2-un)-2-

(mpugpmopmemun)nupuouna:
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B noBTopHO 3aKkynoprBaeMoii peakMoHHON nmpodupke oobemom 100 mi pactBop ZnCl,
(0,5 M B THF, 20,0 mn, 40,0 mmoip) no karsim obpadareBamun CD3Mgl (1 M B nusTuioBomM
sdupe, 12 mi, 12,0 Mmmonb) mpu K. T. B atMocdepe azora. CMmech nepeMenmBaii Ipy K. T. B
Teuenue | u u oOpabarbBamu  5-(5-6pom-1-(2-merokcubensun)- 1| H-ummunazon-2-mn)-2-
(Tpudropmermn)mupuaraoMm (200 wmr, 0,486 mmounb) u Ni(PPhs):Clz (26 mr, 0,0486 MmMonb) npu
TOW ke Temmeparype B armocepe azora. [lonydeHHyI0 peakLMOHHYIO CMeCh NepeMeIlnBaIn
npu K. T. B TedeHue 48 u B armocdepe asora. [locne 3aBepiueHust peakiyy (HaOMODATN TPH
nomoiu TLC) peakiiMoHHYIO CMeCh racuiu JIensiHOW Booi u skctparuposain EtOAc (10 mu x
2). OObenuHEeHHBI OpraHMYeCKUH SKCTPAKT MPOMBIBAIN COJIEBBIM PACTBOPOM, CYLIFJIM Ha
6e3BomHbIM NaxSO4.M KOHLEHTPUPOBAIN NPH MOHMKEHHOM JaBjieHUH. [1oMy4eHHBbIH OCTAaTOK
OYMILATA METOAOM KOJIOHOYHOW XpoMaTtorpaduu Ha cuinukaresne (dmouposanue 50% EtOAc B
reKCaHe) ¢ MOoJNIyuYeHHeM yKa3aHHOro coeauHeHus (50 Mr) ¢ mpumechl0 MOOOYHOrO MPOAYKTA C
OTIIeTJIEHHbIM ~ OpomoM,  S5-(1-(2-merokcubensun)-1H-umunazon-2-uin)-2-(Tpudropmeri)
nrpuanHa (kak otmeueHo SAMP (~ 1:1))

LCMS (EST", m/z): 351,1 (M+H)".

Cmaous-6: Cunme3s 2-((5-(memun-ds)-2-(6-(mpugpmopmemun)nupuoun-3-un)-1 H-
umMuoaszon-1-un) memun)ghenona:

FsC

=
Ng |
—=N

N/

HO CD;

B kpyrnomonHoii konbe ooremom 100 mut pactBop 5-(1-(2-merokcubeH3m)-S-(MeTHII-
d3)-1H-umunazon-2-un)-2-(tpudropmerin)mupunusa (200 mr, 0,571 mmons) B DCM (5 min) mo
KarusiM obpabateiBanmy ynctbiM BBr3 (0,2 mur) mpu -78°C B atmocdepe azora. PeaknmoHHyO
CMeCh MOCTENEHHO HAarpeBajyd A0 K. T. U MepeMeluBalIu npu K. T. B TedeHue 3 4. [locne
3aBepiueHust peaknu (Habmomanu npu nomomu TLC) peakmMOHHYIO CMECh IMOALIETavyUBaIN
(pH ~ 9) BonabiM NaHCO3 u mony4eHHOE TBEpAOEe BEINEeCTBO (PHIBTPOBAIN U MPOMBIBAIH H-

rekcaHoM (3 x 5 mur). Tepablil MPOOYKT CYIIMIN MPU MOHMKEHHOM JIABJICHHU C TIOJYYEHHEM
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ykazaHHoro coeawHeHusi (180 wmr), KOTOpoe HCHONB30BAJIM Ha CIEAyIOIIed cramuu 0e3
JOMOJIHUTEIBbHON OYUCTKH.
LCMS (ESIF, m/z): 337,1 (M+H)".
Cmaousn-7:  Cunmesz  smun(R)-3-memun-6-(2-((5-(memun-dsz)-2-(6-(mpughpmopmemuin)
nupuoun-3-un)-1H-umuoaszon-1-un) memun)ghenoxcu)2excanoama:
FsC

—

NN

N
N/
O Me

J\/?\/\/ CD
EtO © ’

B xpyrnononHoii konbe ooremom 50 M nepemennBaeMblii pactBop 2-((5-(merni-ds)-2-
(6-(Tpudropmernn)mupuauH-3-un)- / H-umunazon- 1-un)mernn)penona (180 mr, 0,365 Mmorb) B
DMF (5 wmin) obpabateBamn K>COs (151 wmr, 1,09 wmmonb) u  strn(R)-3-metnn-6-
((meruncynbponun)okcu)rekcanoarom (138 mr, 0,548 mmonp) nmpu k. T. B atMocdepe aszorta.
IonyueHHyro peakuoHHYIO cMech mepememnBanu npu 80°C B TeueHue 16 u B atmocdepe
asora. Ilocne 3aBepruenust peakumu (HaOmonamu npu nomomu TLC) peakUOHHYIO CMeCh
pazbasisiin Bomol (50 mut) m skcTparupoBanu stuianeratoMm (3 x 20 mur). OObequHEHHbIH
OpPTaHUYECKUH HKCTPAKT MPOMBIBAJIA COJIEBBIM PACTBOPOM M Cymwmin Haja Oe3BomHbM NaxSOj.
PacTBOp KOHLIEHTPUPOBAIU MpPU TMOHMKEHHOM JaBjieHUU. [loNy4eHHBI OCTATOK OYHWINAJH
METOJOM KOJIOHOYHOH (uiem-xpomaTorpadun Ha cunmkarene (rpagueHTHOE 3JIIOUpoBanue, 15-
30% EtOAc B rekcane) ¢ TOJy4YeHHEM YKa3aHHOrO coenuHeHus: (258 Mr) ¢ mpuMechro
noOOYHOrO  MPOAYKTA, >THI(R)-3-MeTun-6-(2-((2-(6-(tpud ropmerwn)nupuann-3-mn)- 1 H-
UMUIa30J1- | -1)MeTHIT )P EHOKCH )reKCaHOoaTa.

LCMS (EST", m/z): 493,6 (M+H)".

Cmaousn-8: Cunmes (R)-3-memun-6-(2-((5-(memun-ds)-2-(6-(mpugpmopmemun) nupuoun-
3-un)-1H-umuoaszon-1-un)memun)henoxcu)eekcanoeoil kuciomeol (coeounenue 2u):

FsC

—_

N |

—N

Y

O Me N\e
- CD
Ho)j\/\/\/o 3

B kpyriononHo# konbe obbemom S0 Mt epeMernnBaeMelii pacTBop 3TUI(R)-3-MeTHi-6-
(2-((5-(meTun-d3)-2-(6-(TpudTopmeTnin)nupuanH-3-mn)- 1 H-umuaason-1-

wn)Merun)penokcn)rekcanoara (250 mr, 0,508 mmone) B THF (5 mu), EtOH (1 mi) u Boze (5
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M) oOpabaTbiBaii MOHOTHApATOM ruapokcunpa jutust (213 wr, 5,08 Mmonb) mpu K. T.
PeakiimoHHyro cMech nepeMelnmBaid npu K. T. B TedeHue 16 4. Ilocrne 3aBepiueHus peakuuu
(mabmromamu npu nomoum TLC) peakuwoHHYHO cMech pa3baBiisyidi BOAOW W TPOMBIBAITU
IsTIWIOBEIM >dupom. Bopnsiii cmoit HelitpammzoBamm 1 H HCl m momyueHnoe TBeproe
BEIECTBO (UIBTPOBANIH. TBEPABIN MONYYEHHBIH OCTATOK JOMOJHUTENBPHO OYHUINAIA METOAOM
npenaparusHoii HPLC [Kinetex C18, (21,2 mm x 150 mm) 5,0 mkm; motok: 15,0 mu/muH,
noxaBmwkHas (aza: A= 0,1% TFA, B= MeCN, T/%B = 0/25, 2/35, 8/65]. ®pakuuu HPLC
KOHLIEHTPUPOBAIM TIPU TOHWKEHHOM [aBJIEHUH, & TMOJYYEHHBIH OCTAaTOK pa30aBIsuId BOAOH
nepes; SKCTparupoBaHWeM NpU momomu dtuianerata (2 x 15 mur). OpraHudeckuil SKCTPakKT
NPOMBIBAJIA COJIEBBIM PACTBOPOM, CyIImiIM Haj Oe3BoaHbIM NapSO4 M KOHLEHTPUPOBAIM IPU
MOHM)KEHHOM JaBJIEHUH C MOJIyuYeHHeM yka3zaHHoro coenunenus (30,5 mr, 12,9%).

'H SAIMP (400 MTI'u, DMSO-ds): & 12.00 (br s, 1H), 8.81 (s, 1H), 8.07 (d, /= 7.2 ', 1H),
792(d,J=84Tu 1H), 726 (t,J=72Tn, 1H), 7.04 (d, /=72 I'y, 1H), 7.03 (s, 1H), 6.86 (t, J
=7.6Twu, 1H), 6.46 (d,J="7.2Tn, 1H), 5.23 (s, 2H), 3.99 (t, /= 6.0 I'yy, 2H), 2.28-2.17 (m, 1H),
2.02-1.96 (m, 1H), 1.84 - 1.76 (m, 1H), 1.70 - 1.65 (m, 2H), 1.45 - 1.38 (m, 1H), 1.28-1.22 (m,
1H), 0.86 (d, /= 6.8 'y, 3H).

YE SIMP (400 MTI't, DMSO-de): § -66.45

’D AMP (600 MTI'u, CH30H): § 2.10 (s, 3D)

LCMS (EST", m/z): 465,2 (M+H)".

HPLC: 95,27% (210 um).

Ilpumep 3
YiayuimeHue MUTOXOHAPHAJBLHBIX 0HOreHe3a U (PYHKIMH B MbIIIEYHBIX KJIETKAX HA

Moaeau Mbime4Hoi aucrpoguu lromenna (DMD)

Obocnosanue. MUTOXOHAPUAIbHBIE Ne(pEeKThl HAOMIONAIOT HAa MOJAEIBHBIX CHCTEMAax
MbIIeYHOH auctpoduu JlfomeHHa, B TOM 4yucie Oe3 OrpaHHuYeHHsi MeTadoiIn3M U OuoreHes3
xupHbIX Kucinot. Cm. Rybalka, E., et al., Defects in mitochondrial ATP synthesis in dystrophin-
deficient mdx skeletal muscles may be caused by complex I insufficiency. PLoS One, 2014. 9(12):
p. €115763. B naHHOM mpuMepe KOMMEPUYECKH JOCTYIHbIE MUOOJIACTHBIE KIETKH OT OOJIBHOTO
MBIIIEYHOH nuctpodueii romeHHa oOpadaTeiBaiu coequHeHneM 2d U TECTUPOBAIN HA MPEAMET
YIAYYIIEHUH B OKUCIIEHUH JKUPHBIX KUCJIOT U MUTOXOHIPUAIBHOM OHOTeHe3e.

Knemounas xynemypa u obpadomrka. YenoBedeckne KIETKH CKENETHONH MYCKYJaTypbl
DMD BriceBanun B mnaHmersl Seahorse XF (Agilent Technologies) u obecneunBanm ux

mddepernumpoBky B TeueHune 7 cytok. JuddepeHunpoBanHble KIEeTKH 00pabaThiBAIN Cpeoii-
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HOcUTeNeM Win coennHeHneM 2d B Tedenue 24 yacoB o ananu3a B cpene DMEM 6e3 nupysara,
[JIFOKO3bI, TJIyTAMUHA, TOMOJHEHHON rajgakto3oi u 500 MkM kapHUTHHA.

Ananusz oxucnenus xcupnvix kuciom. KOMIOHEHTHI TeCTa MHUTOXOHIPHUAJBHOTO CTpecca
arpyxkamu B Oydep Kpebca-XeHcenelita mnpu KOHEUHBIX KOHIEHTpauusx 2,5 MkM
omuromuumHa A (Sigma 75351); 7 mxM FCCP (Sigma C2920); 1 mxM u porenona (Sigma
R8875), n anmtumunmuaa A (Sigma A8674). Ilocne xamuOpoBku nobasmsuim 200 mxn KHB,
CMELIAHHOTO C KOHTponbHbIM BSA (kxoneunas koHumentpauust 0,037 mMM; or) mmu BSA-
najibMuTaTOM (KOHeuHass KoHueHtpauuss 0,037 MM BSA, 500 MxM mnampmuTara), B
COOTBETCTBYIOILIME JIYHKU. 3aTeM IUIAHLIET C KJIETOYHOH KyJbTypoll momemianu B Seahorse
XFe96 Analyzer (Agilent Technologies) n HaunHamM aHaIM3.

JlaHHbIe aHANM3MPOBAIM CIENyIIIUM o0pa3oM. HemuTOXOHIpHANbHOE JbIXaHHE
(Rot/AA) BblumTamu u3 BceX 3Ha4eHU HopMbl motpebnenus kuciopona (OCR). 3HaueHus
u3MepeHuii otaenpHbIX JyHOK 1t Bcex Tpex FCCP OCR u3 BSA/PAL nenunu Ha cpenHee
3HaueHue JyHok ais kaxgoro 3HaueHuss FCCP OCR or BSA. DTo oTHOIIEHHE CIyXKHIIO
BEJIMUMHON JBIXaHHs, KOTOpOe OBUIO Pe3yJIbTaTOM OKHCJIEHMs MajJbMUTATA. JTH YHCIIA 3aTeM
HopManusoBanu 1o cpeanemy 3HadueHuto FCCP OCR c¢ nojydeHueMm yka3aHHOW KPaTHOCTHU
U3MEHEHUs] OKMCJICHUs NTAJIbMUTATA.

Mumoxonopuanvuuiii 6uocenes. Yenoeyeckne KIETKU CKEJNETHOH MycKyJjarypbl DMD
BbICEBAIU B 90-nyHOYHble MiaHmersl. Cpeay MeHsuid Ha cpeay st nuddepeHUUpoBKH U
obecnieunBasu U PepeHUnpOBKY KJIETOK B TeueHHe 7 CyTok. B nmeHp 4 muddepeHuupoBku
KJeTku b0 oOpabarbiBaju cpenoi-HocuTeneM, coenuHeHueM 2d, nubo wuHGUUMUPOBAIU
aneHosupycom PGC-1o nimm anenosupycom LacZ npu monansaocTu uHdpekmnu 200. Yepes Tpoe
CYTOK KJIeTKH MeTHin OpomaesokcuypunuHoMm (BrdU) B KynbTypasibHOH cpene B TeueHHe 2
yacoB. ITocne MHKyOaUMM KIETKH NMPOMBIBAIH, a 3aTéM HHKYOUPOBAJIH C AHTHTEJIOM MPOTUB
BrdU na nporsokenmu Houn mpu 4°C. Ha crhenyrommii geHp oOpa3ibl MPOMBIBAIIH,
UHKyOupoBamu ¢ anturenaoM npotus IgG meimu HRP B Teuenne 45 munyt npu 37°C, a 3arem
npombiBanu. M3mepsnu onTHYECKYIO IIIOTHOCTD MpH JuinHe BoJHbl 450 HM Ha SpectraMax MS
(Molecular Devices).

Cmamucmuyeckuit ananu3z. Jlanaple aHanusupoBau ¢ mnomombio Graph Pad Prism.
HopmanbHOCTh pacnpeneneHust ONpenesuid ¢ MOMOIIb obobmenHoro tecra ' AroctuHo-
IMupcoHa Ha HOpMaAJBHOCTH pacmupeneneHus. Ecnu oOpas3ipl ObUTH HOPMAJIBHO pPaclpeneseHbl,
UX aHATM3MPOBAIN ¢ MOMOIIb0 oxgHodakTopHOro ANOVA ¢ mocienyromuM anocTepuopHbIM
kpurepreM [laHHETTa MO CPaBHEHUIO C KOHTPOJBHBIMH KieTkamu B DMSO wnu HemapHbIM
nByCTOpOHHUM t-kputepuem CrtorogeHta. Ecnu oOpasipl He ObLTH HOPMANIBHO pacIpenesIeHbl,

TO UCHOJb30BaiIu Kpurepun Kpackena-Yomnuca nns onpeneneHus 3HaYUMOCTH. Pe3ynbTaThbl



108
CTaTUCTUYECKOTO TECTHPOBAHUS SIBIISTIOTCS cienyromumu: *p < 0,05, **p < 0,01, ***p < 0,001,
*HEE p <0,0001.

Peszynemamer. OxucneHne najibMUTaTa YCHIMBAJIOCH 3aBUCHMBIM OT J03bI 00pa3oM ¢
coenunenuem 2d (¢ur. 1).

MuTOoXOHApPHATBHBINA OMOTeHe3 YCHUIIUBAJICS 3aBUCHUMBIM OT J103bI 00pa3oM ¢ 00paboTKoi
coenunenuem 2d (¢ur. 2). Hamskcmpeccust ¢akropa TtpaHckpunuumn PGCla  coyxuna
MOJIOKUTEIBHBIM KOHTPOJIEM JUIsl aHAJIN3A.

Hpumep 4

Ycunenne cnoco0HOCTH K YNPAKHEHHI0 HA BBIHOCJIMBOCTH HA MBILIHHOH MOJeJH

MbIIIEYHOH AucTpoduu romeHHa

Obocnosanue. PPARS akTuBHpYyeTCsl B OTBET Ha yNpa)KHEHHE, NPU KOTOPOM OH Oyzmer
BBI3bIBATH YCUJICHHE YTUJIM3ALUH )KUPHBIX KUCIOT. Mbleynas quctpodus [foimeHHa sBisieTcst
NPOTPECCUPYIOIIUM, PAHO MPOSBISIOIINMCS J1€r€HEPaTHBHBIM MBIIIEYHbIM 3200J€BAHUEM C
ACCOLMMPOBAHHBIMU C MbIIIEUHOH (yHKUMeH aepuuMTamMM, BbI3BAHHBIMH IOTepeil Oeika
muctpopuna.  CooOmanoch, 4YTO  MeTabOJU3M  JKUPHBIX  KHCIOT W W3MEHEHHas
MHUTOXOHAPHAJIbHAS (QYHKLUS SBISIOTCS aCHEKTOM JAaHHOro 3aboneBaHusi. [ neMOHCTpanuu
STOTO MBIIIUHYK MOJEb MbIlIedHOH nuctpodun JromenHa mdx oOpabdaTsiBain eXKeCyTOYHO B
TEYEeHUE 5 HeneNb MyTeM MepOopaIbHOrO BBEACHUsI COeAMHEHUs 2d U TECTUPOBAIM HA MPEIMET
CIOCOOHOCTH K YIPaKHEHUIO Ha BEIHOCIUBOCTD C MOMOIIBIO OErOBOW TOPOIKKH.

Kueomnwvie u e6eedenue 0o03wi. Ilonyuanu wbimeit CS7BL/10ScSn-Dmdmdx/]  wu
C57BL/10ScSnJ Bo3pacToM ~5—-7 Hemenb W pa3Mellaid TMOOIMHOYKE B TMOJUKAPOOHATHBIX
KJeTkax. JKMBOTHBIX KOPMUJIM CTAHAAPTHBIM KOPMOM U 00eCneunBaI AOCTYI K KOPMY U BOJE
B moboe Bpems ad libitum. Coenunenne 2d coCTaBIsIM CBEXKHM KaKAble CYTKU Uil TAHHOTO
NPOTOKOJIA B cpepe-Hocurene, 5% stanona + 5% Solutol B ounieHHO BOie U TECTUPOBAIN TIPU
10 wimm 30 mr Ha kxr (mpk). KoHTposbHBIM rpynmaM BBOAMJIHM 03y Cpenbl-HOcUTeNss. Beem
JKUBOTHBIM BBOIWJIM JIO3Y C MOMOIIBI0 mepopanbHoro 3ouna (PO) B teuenuwe 34-35 cyrok.
Mpblmam BBOAMAN 03y B 8 4acOB yTpa B MOCJIENHMUI AEHb JKU3HU B XOAE€ HUCCIEAOBAHUS C
HEKpPOICHUEN Yepes3 2 yaca NMocje KOHEUHON 03I

Ananus na ewvinocnueocms npu Oece. Mpllleld aganTUPOBAIM K ABIDKYLIEHCS JIEHTE
OeroBoil OPOKKM B CepHAX NPUCIOCOOUTENBHBIX MPOOEroB Tepex OLEHKOH oOrmei
BBIHOCITBOCTH C 33JaHHON MakCHUMalIbHON CKOpOCThiO. Kaskmast Mblib Oekana Ha OTAEIbHOMN
IOPOKKE, KOTOpasi CoJepsKalia PELIETKY JIEKTPUYeCKon cTumyJtisinuu. KonnuectBo monagaHuil
Ha pEIeTKY O3JEKTPUYECKOH CTUMYJSIMMM W KOJMYECTBO YAAPOB, IOJYYEHHBIX KaKABIM

JKHBOTHBIM, PETHCTPUPOBAIHM NMPUOOPOM, U TEXHUK OLEHMBAJ >KMBOTHOE BO BpeMmsi Oera aus
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OlpefeieH!s] BpEMEH! U JAUCTAHLHMH 10 UCTOLIeHUs. MakCcuMalbHasi CKOPOCTb Il BCEX TpeX
npoOeroB Ha BBIHOCIMBOCTb OrpaHuuuBaiack 10 20 w/MuHyta. Mbplnmed cuutanu
UCTOLICHHBIMH, €CIM MX KOHEYHOCTH OCTaBAJHCh HA PELIeTKEe CTUMYJISILUH, a HE Ha JICHTE
OeroBoit HOopoXKHU B TedeHne Oosee yeM 10 mocaeoBaTeNbHbIX CEKYHI.

Cmamucmuyeckuil ananu3. 3Ha4eHUs] TECTHPOBAIN HA MPEIMET HOPMAJbHOCTH BO BCEX
rpynmax ¢ TnoMmoiblo obobuienHoro Tecta JITAroctuHo-IlupcoHa Ha HOPMaNbHOCTb
pacnpeneneHuss W KpUTepHsi HOpManbHOro pacnpenenenust Illamupo-Yunmka, a Takke
TECTHUPOBAJIN ¢ Tmomoupio kputepuss Kpackena-Yomrmuca u  omHopakropaoro ANOVA
(HemapaMeTpu4eckoro) ¢ TMOCHEAYIOLIMM aMOCTePHOPHBIM KPHTEPUEM MHOKECTBEHHOTO
cpaBHeHMs JlaHHETTa MO CpaBHEHHMIO C oOpabaThiBaeMoOil cpenoi-HocuTeneM rpynmnoid mdx.
Pe3ynbraThl CTaTUCTUUECKOTO TECTUPOBAHUS SIBJLIOTCA cienyromumu: *p < 0,05, **p < 0,01,
#rEp < 0,001, **#* p <0,0001.

Pesynomamer.  lucrpoduueckne Mpimum mdx HEM3MEHHO MPEBOCXONMIM MbIIIEH
CS7BL10 Bo BCcex Tpex mpoberax Ha BbBIHOCIHUBOCTb. OOpaboTaHHble coenuHeHneM 2d MbIu
mdX HEN3MEHHO AEMOHCTPUPOBAIH YBEIMUEHHYIO JUCTAHLMIO 10 CPAaBHEHUIO ¢ 00paboTaHHOI
cpenoii-HOCHUTENeM TpyMmod Meimeid mdx, 4To kacaercss u oOLIel AUCTaHLMHU 3a Tpoder, u

OLIEHKH CPEIHEro rnokasaress Tpex npobderos (¢ur. 3).

Ipumep 5
Yvmenbmienue ¢eHoTuna AUCTPOPUYECKOH MbIIIbI HA MBIIIMHOH MOJEJH

MbIIIEYHO aucTpodpuu romeHHa

Obocnosanue. TIonoOHO MBIIIEYHON MATOJOTHH MPU MbIEYHON auctpoduu JlroimeHHa,
MBI MdX wuMenu IUCTPOPUYECKHE TATOJIOTHU B CKEJETHOW MYCKyJaTtype, KOTOpbIe
NPOSIBJSUTCH ~ BCKOpe  mocie  poskaeHus. KirodyeBble  acmekThl  JaHHOTO  (DEHOTHIIA,
MPOSIBJISTIOIIETOCST B TATOJIOTHH, 3aKJIOYAIOTCS B TOTEPE MBIIIEUHBIX BOJIOKOH H3-3a
aronTo3a/HEKPO3a, B CBHUIETEJIBCTBE PEreHepaldid MBIIIEYHbIX BOJOKOH, B WH(UIbTPALIUU
UMMYHHBIX KJIETOK M TMOBBIIIEHHOM MbIIIEYHOM (udpose. i JeMOHCTpaluu 3TOro MbIIamM
mdx BBOnMIIN coenrHeHne 2d mepopabHO U OLICHUBAJIM HA MPEAMET MbIIIEYHON MaTOJIOTHH.

Kusomnvie u 6sedenue 0o03vi. JKUBOTHBIE M BBENEHHUE OO3bI ObLIM TAKUM K€, Kak
onuckiBaeMbie panee. CM. mpumep 4.

T'ucmonoeuuecxasn oyenxa namonoeuu. Ksaapuuerc, KPOHOXKHYIO MBIIIIY U MEPeIHUE
OoJIpIIeOePLIOBbIE MBIIIIBI COOMpaNIA MPU HEKpOTcuu, GUKCHpoBaIH myTeM norpyxeHus B 10%
HeWTpanbHbIN 3a0ydepernslii popmanuH u 3anuBany napadguaom. M3 TkaHei nenanu cpessl Mo

5MKM OT Kaxkgoro OJIoka, W TpPeIMeTHble CTEKJIa OLEHUBAI CepPTU(PULIUPOBAHHBIN
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BETEPUHAPHBIN MMATOJIOr0aHATOM. | MCTONMOrnYeckast OLeHKa BKJIOUana B ceOsi KaYeCTBEHHYIO U
NOJYKOJIMYECTBEHHYIO OLIEHKY HEKpPO3a MBIIIEUHBIX BOJIOKOH, BOCHAJIEHUs, pEereHepalun
MBIIIEYHBIX BOJIOKOH M WHTEPCTHLHAIBHOrO (pubpo3a, Kak orMedaercst B Tadmmmax 1, 2 u 3,

COOTBCTCTBECHHO.

Tabmuua 1. Kpurepuii moacuyera 0anioB AJs HEKPO3a/aKTHBHOH pereHepauuu

MbIIIC¢YHbIX BOJIOKOH

bann Onucanue

0 OrcyTcTByeT

05 CnaOple: pa3po3HEHHbIE OTHAENbHBIE WIM O4YeHb HEOONbLIME  KJIACTEPhI

’ HEKpPO03a/aKTUBHON pereHepaliii MBIIIEYHbIX BOJIOKOH, 3aHUMaromue < 3% cpesa

. MuHUMaNbHBIE.  Pa3pO3HEHHbIE  OTAEJbHbIE WM  HEOONBIINE  KIIACTEpBI
HEKpO3a/aKTUBHOI pereHepaliii MbIIIEUHBIX BOJIOKOH, 3aHIMarommue 3-10% cpesa

) Jlerkue: Oomnee 3aMeTHblE, MHOXKECTBEHHBbIE KJIACTEPbl HEKPO3a/aKTUBHOM
pereHeparyy MbILIIEYHBIX BOJOKOH, 3aHuMaromue 11-30% cpesa

; VMepenHsle: Oonee KpyNHBbIE, COSOUHSIOLUIMECS] O4Yard HEKPO3a/aKTHBHOH
pereHepanyy MbIIIEYHBIX BOJIOKOH, 3aHnMaromiue 31-50% cpesa

A 3aMeTHble: OOIIMpHBIE OYAard HEKPO3a/aKTUBHOW pereHepali MbIIIEYHbIX
BOJIOKOH, 3aHuMaromue 51-70% cpesa

5 Tsoxenvle: nud@dy3Hble HEKPO3/aKTHBHAS pEreHepalsi MBIIIEYHBbIX BOJIOKOH,
3aHuMatommue > 70% cpesa

Ta6auua 2. Kpurepuii noacuera 6a/u10B 1Jis BOCHAJTEHHS

Baan Onucanue

0 OrcyTcTByer

0,5 Cnaboe: pa3spo3HEeHHbIe BOCTIAIUTEIbHBIE HHPMIBTPATHI, 3aHuMaroImue < 3% cpesa

. MuHHNMaabHOE: Pa3pO3HEHHBIE BOCIAJIHUTEIbHbIE MH()HIBTPATHI, 3aHUMAIOIIHE 3-
10% cpesa

) Jlerkoe: Oosee 3aMeTHBIE, MHOKECTBEHHBIE KJIACTEPbl  BOCTAIHTEIBHBIX
uHMIBTpaTOB, 3aHNMaroure 11-30% cpesa

; YmMmepenHoe: 0Oojee KpymHbBIE, COENMHSIOIINECS OYard BOCIAIHTEIBHBIX
uHpUIBTpaTOB, 3aHNMaroutre 3 1-50% cpesa

A 3amerHoe: oOmupHas MHQWIBTpAIHs BOCTATUTENbHBIX KJIETOK, 3aHUMaromast S1-

70% cpe3a
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Tsoxenoe: muddysHas wHOUIBTpANHMs BOCMAIUTENBHBIX KJIETOK, 3aHHMAOINAs

> T70% cpesa

Ta6auua 3. Kpurepuii noacuera 6a/u10B AJis HHTEPCTHIHAJIBHOTO (pudpo3a

bann Onucanue

0 OrcyTcTByeT

0,5 Cnalplii: pa3pO3HEHHbIE HHTEPCTULIHANBHBIN (prOpo3, 3aHnMaronuii < 3% cpesa

. MuHNMaIbHBIN: pa3pO3HEHHbIE HHTEPCTULIMANBHBIN (ubpo3, 3annmaromuii 3-10%
cpesa

) Jlerkmii: Oomee 3aMeTHbIE, MHOXXECTBEHHbIE KJIACTePbl HHTEPCTHLUAIBHOIO
¢ubpo3sa, sanumaromue 11-30% cpesa

; VMepeHHblil: 0ojiee KpyNHbIE, COCOMHSIOIIMECS YYacTKU WHTEPCTHLUAIBHOTO
¢ubposa, sanumaromue 31-50% cpesa

4 3ameTHBIH: OOIIMPHBIA HHTEPCTUIHAIBHBIN (ruOpo3, 3annMaromuii 51-70% cpesa

5 Tsoxensiit: nuddy3HbIH HHTEpCTUIMATBHBINA GHOPO3, 3aHuMaromui > 70% cpesa

Hymynoghnyopecyenmuas oyenka mviuieuno20 Hexkposd. llpenMeTHble CTekia ¢
npenapupoOBaHHBIMHU 3ATUTHIME MapaUHOM cpe3aMu nenapagpuHU3HPOBATN U HHKYOMPOBAIH C
KOHBIOTHPOBAHHBIM AarrIIOTUHHHOM 3apopbima nmeHuisl AlexaFluor 488 ¢ mocnenyroimeit
UHKyOamel ¢ KOHBIOTUPOBAHHBIM aHTUTEJOM mnpotuB IgM wmbmmu Alexa 568 (Abcam,
Ne mponykTa ab175702). IlpenMeTHbIe CTEKJIa MPOMBIBAIN U HAKPHIBAIH MOKPOBHBIMH CTEKJIAMU
¢ ucnonnp3oBanneM ProLong Diamond Antifade Mountant ¢ DAPI. Busyanusanuo BbITOJHSITH
Ha ¢uayopecueHTHOM Mukpockorne Nikon ¢ wucnonb3oBanrem 40X 0OObEeKTHBAa U COCTaBHBIE
u3obpaxenus: oobequusin ¢ ucnojp3oBanueM NIS Elements Software, V4.4 (Nikon, Tokyo,
Japan). AHanmu3 BIMONHSUIM ¢ Bcnofib3oBanueM Image J 1.50b, Java 1.8.0_60 (64 6ur).

Qubpos ouagpaemer. ObOpasupl nuagparMbl OCTOPOKHO COOMpaTu M LEHTPATBHOE
CYXOXKUJIM€ BbIpe3aid sl O0ECHeueHUs TOro, YTO THAPOKCUIPOJIUHOBBIA CHTHAJN Oyner
NOJIYYEH W3 MBIIIIBL, U HE U3 O0raToro KOJUIareHoM CyXOXKHusi. [ MAPOKCUITPOIMHOBBIN aHAJIN3
BBITIOJTHSUTA B COOTBETCTBUH ¢ WHCTpyKumsimu m3rotosuressi (Hydroxyproline Assay Kit Sigma-

Aldrich). Koneunble 3HaYeHHsI BBIMUCIISUTH CIEAYIOAM 00pa3oM:
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MKI' THAPOKCUIIPDOJ/IMHA

MT BJAAXH. MbIIIeYHOH Macchl

MKr HPL, onpejie/ieHHOro [0 CTaH/lapTHOH KpHBOH X

MKJI KHMCJI0H MBI pacTBOPATHN B )
MEKJ aHAJIM3HUPYEMOTro CYIIEepHaTalTa

MI HCCEYeHHOH MbIIHIEB]

Cmamucmuyeckuii ananu3. Maccel auadparMpl, THCTOJIOTHYECKHE Oayulbl U JaHHBIE
UMMYHO(QIyOpPECIEHIMH TECTUPOBAJIN C HCIOIb30BAHUEM MapaMETPUUECKOrO TeCTa, €ClU
HOPMaJIbHOCTh TOATBEPKAANN KPHUTEPHEM HOpMaibHOro pacnpenenenus Illammpo-Ywunka
(HemapHbIM t-kpuTepuem ans 2 rpynmn win opHodakTtopHbiM ANOVA ¢ mocnenyromum
aroCTePUOPHBIM KPUTEPUEM MHOXKECTBEHHOTO CpaBHEHHUs JlaHHeETTa 1O CpPaBHEHUIO C
oOpaboTanHol cpenoi-HocuteneMm rpynmnod mdx mis 3 rpymm) u TectoM MaHHa-YutHu (2
rpynnbl)  wim - kpurepueM  Kpackenma-Yomnmmca — u omHodaktopbiM  ANOVA
(HemapaMeTpuYecKMM) C MOCIEAYIOIUM AaNOCTEPHOPHBIM KPUTEPHEM MHOKECTBEHHOTO
cpaBHeHus1 JlaHHeTTa MO CpaBHEHUIO ¢ oOpaboTaHHOH cpenmoii-HocuTeneM rpymmod mdx (3
IPYMIbI), €CIM JAaHHble HE ObUIM HOPMAJbHO pachpeneseHbl. Pe3ynbTaTbl CTATUCTUYECKOTO
TECTUPOBAHUS SBJIIIOTCS clieayromuMu: *p < 0,05, **p < 0,01, ***p < 0,001, **** p <0,0001.

Pesynomamer. OOmmee MbIIEYHOE NOPAXKEHUE H3MEPSUIN TOCPENCTBOM Ka4eCTBEHHOMN
TUCTOJIOTHYECKON MPOBEPKH U KOJMYECTBEHHO C MOMOIIBI0 UMMYHO(DIYOPECHEHTHOTO MEYESHHUSI.
CHUKEeHHBIH HEKpO3 HaONIOAAd B YEThIPEXIJIABOW MbILe 00paboTaHHBIX coenuHeHueM 2d
mbieit mdx (¢ur. 4).

Cpesbl "eThIpexriaBol MbIIILBI (PJIYOPECHEHTHO METWJIM NIl BBIBJICHUS HAKOILJICHUS
aHTHUTeNa MPOTUB IgM B MOpaKeHHBIX MBIIIEYHBIX BOJIOKHAX, IMOKA3aTeNsl MOTEPH LEIOCTHOCTH
MBIIIEYHBIX BOJIOKOH M aKTHBHOTO HEKpo3a. Kakaplil cpe3 MBILIIbI BU3YATH3UPOBAN LETHKOM
U M3MEPsUIM KOJIMYECTBO U pa3Mep HEKPOTHYECKHX oOyacTeil. Busyanusanuio BBIOJHSIN HA
dayopecuentHOM Mukpockone Nikon ¢ wucnonmb3oBanueM 40X 0OObeKTHBA U COCTaBHBIE
u3obpaxkenus: oobenuusuin ¢ ucnojp3oBanueM NIS Elements Software, V4.4 (Nikon, Tokyo,
Japan). AHanu3 BeIMONHSM ¢ Hcnonb3oBaHueM Image J 1.50b, Java 1.8.0 60 (64 6ur). Cpennuit
pa3zMep HEKPOTUYECKHUX obsacTell CyIecTBEHHO CHIKaucs (¢ur. 5).

Taxke HaOMIOMAMM CHUKEHHWE BOCMAJICHUS, TIOKA3aTeNsl CHIDKEHUS MBIIIEYHOTO
MOpa’keHusl, B MbIIIax odpadboraHHbix coenrHeHneM 2d mbimeit mdx (¢ur. 6).

Tornma kak ypoBEeHb MBIIIEYHOTO MOPAKEHUS CHIDKAETCS Y 00pabOTaHHBIX COENUHEHHEM
2d mpimeit mdx, ycnemHasi MpIlIeuHasi pereHepanus yCuInBaitach ¢ coenuHernem 2d (¢ur. 7).

Bonpabie DMD u monens mdx mjist DMD uMeroT ociabieHHYEO AbIXaTeNbHYI0 (PYHKITUIO
4acTUYHO u3-3a ¢ubposza muapparmer. Cm. Huang, P, et al., Impaired respiratory function in

mdx and mdx/utrn(+/-) mice. Muscle Nerve, 2011. 43(2): p. 263-7. ®ubpo3, 3aMeIIeHNe MBIIIIIbI
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(¢uOpPO3HBIM BHEKJIETOUHBIM MATPHUKCOM, SIBIISIETCS KOMIIOHEHTOM MBILIIEYHOH AUCTPOQHH,
KOTOpasi CrocoOCTByeT oOmell MbIIedHoi cnaboCTH W TUIOXOM MBIIIEYHOW pPEereHeparyy.
IToBTOpHBIE HIMKIJIBI JET€HEPALMH M PEreHepPaldyd MBI MOTYT CIOCOOCTBOBATH PAa3BUTHIO
¢ubpoza. Obpadotka coenuHenrnem 2d ymeHblana Hekpo3 nuadparmsl (¢ur. 8), U3 4ero MOKHO
3aKJIIOYUTh, 4TO (puOpo3 Takke OyIeT YMEHbIIATHCS.

Huadparmel oneHuBanu Ha mpenMer (GpuOpo3a MyTeM HM3MEPEHHs THIPOKCUIIPOJIMHA,
YHHUKaJIbHOW aMHHOKUCJIOTBI Ui KOJUIareHa, B paciieruieHHoW Meimne. [lonTeepawnm, 4To
MbIIM mMdX JAEMOHCTPUPYIOT yiyulieHne (puOpo3a MO CPaBHEHUIO C HEAUCTPOPHUHBIMU
KOHTPOJIbHBIMH MbIamu (¢ur. 9).

Beenenune coequnenus 2d ymenbinano ¢pubdpos B nuadparmax mdx (¢ur. 10).

Ilpumep 6
Moayasiuusi PPARS nocie mmemuyeckoil penepdy3uu yMeHbIIAET MOpPaKeHHE

MOYKH

JKueommnvie, xupypeuveckoe emeuamenscmeo u  66edeHue 003vl.. B maHHBIX
HKCIEPHMEHTaX MCIOJIb30BAIN CaMIOB Kpbic Sprague-Dawley maccoil mpubnusurensHo 280-
300r ¢ pmocrynom ad libitum k crammaptHoMy kKopMmy U Boge. Kpwic aHecTe3mpoBasiu
u30(yiypaHOM W TMOMELIATM BEHTPAJbHO HA HArpPeTyr0 XHUPYPru4yeckyr rmiathopmy ¢
KOHTpOJUpyeMoil Temrneparypoil. Ha nopcanbHOM MOBEPXHOCTH OCYIIECTBIISJIA pa3pe3 KOXKH,
OTKpbIBass 00e MoYku dYepe3 OOKkOBbIe paspe3bl. COCyAMCTBIE 3aKMMbI MOMeINad Ha o0e
MOYEYHbIE HOKKH, U OKKJIIO3Us Jimiach 45 MuHyT. Uepes 45 MUHYT 32KMMBI yAAQSUIN, TOYKU
NPOBEPSUTM HA MPEAMET YCIeUTHOH penepdy3ud M y4aCTKU XHPYPTUYECKOrO BMEINATENbCTBA
3amuBaId. [ pynny HMMHTAIUH TOABEPrad MOAOOHBIM XHPYPTUYECKHM TPOLEAypaM, 32
UCKJIFOYEHHEeM TOro, 4YTO HEe MPUMEHSUIM OKKIIOJUPYIOIIHE 3aKUMBbl. BBIMONHSIN yeTeipe
HE3aBUCHMBIX MCCIIEIOBAHUS C TECTUPOBAHUEM Kaxaoro coenuHeHus. CoequHEeHNs] COCTABIISIN
B BHJE €XKECyTOYHO IpUroTaBlMBaeMoil B cBexeM Buae cycrneHsun B 0,25%
kapOokcumerunemnonode Hatpus, 0,25% Tween-80 B ouumennoit Bome. CoenuHeHUs
BBOJWJIM MEpPOpaibHO 10301 30 MI/Kr yepe3 4 Haca Mocjie TOro, Kak *KUBOTHBIE MPOCHIMATICH
1ocjie XUPYPrudecKOoro BMeLIaTebCTBA 1 HMUTHPOBAHHOIO XUPYPrUYECKOrO BMELIATENbCTBA, a

KOHTPOJIbHBIM KUBOTHBIM C IRI momobHbIM 00pa3oM BBOAWIH A03Y CPENbI-HOCUTEIS.

Coop kpoeu u usmepenue kpeamununa 6 niazme. Uepes neaauatb 4erbipe (24) gaca
nocine penepdy3un kpob cobupamu B npodupku K2 EDTA mnyreM KpOBOMyCKaHHUS W3

peTpoopOUTATIPHOTO CHHYCA y BCEX TPYII MpHU Jerkod u3oduypaHoBoil aHecteswu. [lmaszmy
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otaensun nyteM HeHTpudyruposanus npu 3000 rpm B Teuenne 10 munyT npu 4°C. Kpearnaun
IUIa3Mbl aHAJU3UPOBAIN C UCIOJNb30BAHUEM IOJHOCTHIO aBTOMATHU3UPOBAHHOIO KJIMHHUYECKOTO
Onoananmsaropa xumuueckoro cocraBa (Siemens Dimension® Xpand® Plus Integrated

Chemistry System)

Ananuz oannvix 1 cmamucmuyeckuii QHaIu3

Ucnonwp3oBamu GraphPad Prism Software, Bepcusi 6.05, ans moctpoeHust rpaduka u
CTaTUCTUYCCKOIO TECTUPOBAHUA. eraTI/IHI/IH TECTUPOBAJIX Ha MNpEAMET HOPMAJIbHOIO
pacmpeneneHusi BO BCeX IpyImax ¢ MoMouibio obobmennoro tecta [’ Aroctuno-ITupcona Ha
HOPMAJIbHOCTh PACHpeNeeHUs] U KpUTepHs HOpManbHOro pacnpenenenus lllanupo-Yuka.
HopmanbHO pacnpeneneHHble NaHHbIE NOABEPTAIM HENAPHOMY JBYCTOPOHHEMY t-KPUTEPHUIO.
HenopmanbHo pacnpeneeHHbIe TaHHBIE HOZIBEpraJi TECTy ManHa-YuTHH
(nenapamerpuueckoMy). CTaTHCTHYECKYI0 3HAYUMOCTh ompeneisuin mo p < 0,05 IRI-cpena-
HOCHTEJb TI0 CPABHEHHIO C 00pa0OTaHHBIMU COSTMHEHHEM I'PYTIIaMH.

Pesynbrarel. Aconucmsr PPARS, BBeneHHbIe yepe3 4 yaca Nocie UIIEMHH, YMEHbIIAOT
nopaxkenue nouku. Coeounenue 2a (pur. 11A4), coenunenue 2d (pur. 11B) u coedunenue 2n
(dur. 11C) ymeHbatoT conepkaHHe KpeaTWHHWHA B IUIa3Me TPU BBeleHUU nepopanbHo. Ha
Zpagpuke NOKA3AHBL COOEPIHCAHUA KPEAMUHUNHA 8 NLA3Me 6 M2/l Y Kpblc epe3 24 uaca nociie
ROpadIceHUs NOYKU CO CHUIICEHUEM COOePIHCAHUA KPeamUHUHA 8 Nld3me NpU 66eOeHUU
nepopansno. Cmonouku cjieea Hanpaso RPeoCMAs/iIAIOM COOEPIHCAHUS KPeAMUHUNRA 8 NlA3Me
Y Kpbic ¢ UMUMAUUEl XUPYPZULECKO20 8MeUlamelbCmad, KOmopuim 6600uiu 003y 30 mpk
cpeovi-Hocumeins, y Kpslc ¢ OCHPbIM ROPAdCEHUEM NOYeK, KOMOPbIM 6600unu 003y 30 mpk
cpeovi-Hocumeins, U y Kpblc ¢ OCHPHIM ROPAdCEHUEM NOYeK, KOmOopbslm 6600uu 003y 30 mpk

coeounenus 2a (puz. 114), coeounenus 2d (pue. 11B) u coeounenusn 2n (pue. 11C).



POPMYJIA U3OBPETEHUA

Coenunenne ¢popmyisr (I):

(D;

W €ro (I)apMaI_IeBTI/ILIeCKI/I npuemiiemast COJib,
rae:

R! npencrasnsier coboit Bomopox, ranoren, -Ci—Cy-ankun, -C1—Cy-ranorenankui, -CN, -
C1—Cs-ankokcu, -C1—Cy-ranoreHankokcu Win -C3—Ce-1IUKIOANKHUIT,
Q! npencrasnser coboii N;

R? npencrasnser coboii ranmoren, -Ci—Cs-amkun, -C1—Cs-ramorenankun, -Ci—Ca-

ranoreHankokcH, -S(C1—Cs-ankun), wiu Gypanui, rae GypaHuil HeoOs13aTeNbHO MOKET ObITh
zamelreH -C1—Cy-aaxkuiom;

X TIPEJCTABIISET COOOM LIEJI0e YHUCIIO CO 3HaUYeHueM 1 uim 2;
kaxaeii R HesaBucumo mpencrasiser coboii Bomopon, ranores, -Ci—Ca-ankun, -CN
min -C1—Cs-aaKkokcu;, u
R® npencrasnser coboii -CH3 unu -CDs.
2.

Coenunenne mo m. 1, unu ero dapmareBTHYeCKH NpuemieMas coib, rae R’
npezacrasisier codoit -CHs.

3.

CoenunHenue 10 1. 2, XapakTepusyromeecs CTpykTypoit popmyis (Ibb):

R2
W(Rzo)x
N
—N
Y/
O CH, N
H o CH
HOJJ\/\/\/ 3
R1
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WK ero (papMaLeBTHUECKU IpUeMIIeMasi COJlb.

4. Coenunenue no mobomy w3 nmn. 1-3, wim ero ¢apManeBTHUECKH NMpUEMIIEMast
conb, Tae R? mpencrasnser coboii ramoren, -CHs, -Ci-ranorenanku, -Ci-rajJoreHaakokcH, -

SCH; nnu pypanmn, rae ¢pypaHmt Heods3aTebHO MOXKeT ObITh 3amerneH -CHs.

5. Coenunenue no mobomy u3 nn. 1-4, wim ero ¢apManeBTHUECKH NpUEMIIEMast

conb, rae R! npencrasser coboii BomOpoa UM rajgorex.

6. Coenunenue no moboMy u3 nmn. 1-5, wim ero ¢apManeBTHYECKH MpHeMIIeMast

conb, rae kaxabii R* HesaBucumo npencrasiser coboii BOTOPO UM TaloTeH.

7. Coenunenue no smobomy u3 mm. 4-6, unu ero (apManeBTHYECKH MpUemiieMast
comb, rae R? npencrasnser coboit xnop, Hesamemennbii Gypanun, -CHs, -CF3, -OCF3, -OCHF»

wm -SCHs.

8. Coenunenue mo modOomy u3 mm. 1-7, wnm ero (apMareBTHUECKH MpuemiiemMast

conb, rae R? npencrasnsier coboii -CF3 mnm -OCFs.
p

0. Coenunenue no yobomy u3 mmn. 1-8, wim ero (apManeBTHUECKH MpUeMIIeMast

conb, re R? npencrasmuser coboii -CFs.

10. Coenunenue no modomy w3 nm. 5-9, uiam ero ¢papMaleBTHYECKH MpUeMIeMast

conb, re Rl npencrasnser coboii Bogopon umu GTop.

11. Coenunenue mo modomy u3 mm. 6-10, wim ero gapmManeBTHYECKH MpUeMIIeMast

conb, rie R? npencrasnser coboit Bogopoxn umu GTop.

12.  (R)-3-metun-6-(2-((5-merun-2-(6-(tpudropmernn)nupuans-3-mn)-1 H-umuaaszon-1-

WIT)METHT)(PEHOKCH ))r€KCaHOBAasI KHCIIOTa WITH €€ (papMalieBTUYECKH MTpHeMIIeMasi COJIb.

13. dapmaneBTHYEeCKasi KOMIIO3WIHMS Ui JiedeHust cBsizaHHoro ¢ PPARGS
3a0oneBaHMsl WM COCTOSIHUS y CyObekTa, coaepikamasi (papMaleBTUYECKH MPHEeMJIEMbIN
HOCHUTEh WM HAMOJHUTEIb U COSNMHEeHUE 1Mo JiroboMy u3 . 1-12 wnu ero papmaneBTHIeCKH

NPpUEMIIEMYIO COJIb.



14.  Cnoco0 neuenus cesizaHHOro ¢ PPARO 3a00neBaHus nim COCTOSIHHS Y CYOBEKTa,
BBIOPAHHOIO M3 HAPYLICHUS MBIIIEYHONW CTPYKTYPBI U MOYEYHOrO 3a00NI€BaHMs, BKJIOYAIOIINN
BBEICHHE CYOBEKTY, HYKOAIOIIEMYCs B 3TOM, TepaneBTHUECKH 3((EKTHBHOrO KOJIUYECTBA
ogHoro win Oojee coeauHeHUil mo srobomy u3 mm. 1-12 unm ero ¢apManeBTHYECKH

npueMIIEMON COM WK apMaLeBTUIECKONH KOMITO3UIUH 110 1. 13.

15. Ilpumenenue coenuHeHus nmo mobomy u3 nm. 1-12 wmm ero QapmauneBTHYECKH
npuemMsieMol Coiu WM (apMaleBTUYECKOW KOMIO3MLUHU TO M. 13 B JIEYEHHUHU CBSI3aHHOTO C
PPARG 3abosneBaHusi WM COCTOSIHHMSI V CyObeKTa, BbIOPAHHOTO W3 HApPYLIEHHs MBbIIIEYHOM

CTPYKTYPBI U TOUEYHOTO 3a00JIEBAHUSI.
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