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AI'OHHUCTBI PPAR, COEMHEHHUA, PAPMANEBTHYECKHWE KOMIO3UIINU "
CHHOCOBbI UX NPUMEHEHUA

OIIMCAHHUE

CcLLIKA HA POACTBEHHDLIC 3aBKH

CornacHo HacTOsllel 3asBKE MCIpAalIMBAE€TCs] MPUOPUTET B COOTBETCTBUU C
npeaBapuUTENbHON 3asBKOI Ha Beigauy nareHta CIIA c cepuiinpiM Ne 62/238629, nonanHo# 7
okTsi0psi 2015 roma, mpenmBapuTeNbHOHN 3asiBKoM Ha Bbimauy mnarteHnta CIIA ¢ cepuiftHbIM
Ne 62/243263, nopanHoi 19 oktabpsa 2015 roma, m mpenBapuTeNbHON 3asABKOH Ha BbIIAdy
nareHTa CIIA c cepuitabiv Ne 62/352348, nopannoii 20 urons 2016 ropa. ITonHoe coneprxanue

KaKJIOM U3 JJAaHHBIX 3asIBOK BKJIIOYEHO B HACTOSIIUH JOKYMEHT MOCPEACTBOM CCBUIKH.

O61acTb TEXHMKM, K KOTOpOﬁ OTHOCUTCA HacToALLEeE M306peTeHV|e

Hacrosimass 3asBKa OTHOCHUTCS K AarOHUCTaM AaKTHBHUPYEMBIX MpOJHdepaTopoM
nepokcrcoMm peuentopoB (PPAR), B wactHoctn, PPAR-nensTa (PPARS), u k cmocobam mux
NPUMEHEHUsI, TaKUM KakK MJIsl JICYCHHs] WM TNPENyNpeKASHHs OJHOTO WU HECKOJIbKHX

cBs3aHHbIX ¢ PPARS 3a00/1eBaHuii.

IlpeamiecTBYIONIMI VPOBEHb TEXHHUKH HACTOSINIEr0 H300peTeHHus

AxTuBUpyeMbIil npoiudepaTopoM mepokcucoMm penentop-nensra (PPARS) sBisiercs
SIIEPHBIM PELIEITOPOM, KOTOPBIHA CIIOCOOEH PeryJIMpoBaTh MUTOXOHAPUANIbHBIA OnocunTes. Kak
nokazano B PCT/2014/033088, BKJIFOUEHHOW B HACTOSIUN TOKYMEHT IMOCPENCTBOM CCBHUIKH,
Moayiupyromas akTuBHOCTb PPARS mpumenunma 1ist jedeHus 3a00JeBaHUH, 3amepiKeK
pPa3BUTHA M CHMIITOMOB, CBSI3aHHBIX C JAUCPYHKIMEH MUTOXOHAPHUH, TaKMX Kak OOJe3Hb
Anbriepca, MERRF — MuoxioHuueckas 3MWJIENCHS C PBAHBIMU MBIIIEYHBIMH BOJIOKHAMH,
cuaapom ITupcona u nmomoOHex. Monymsuust aktuBHOCTH PPARS sddexTuBHa npu nedeHnn
APYTUX COCTOSTHUH, TaKMX KaK MBILIEYHbIE 3a00JIEBAHUS, TEMHUEIMHU3UPYIOIUE 3a00eBaHMA,
cocynucthie 3aboneBanusi U Metabomueckue 3abonesanus. [elictBurensno, PPARG siBisiercs
BAKHOW OWOJNOrMYEeCKON LEeNbl0 Uil  COSNWHEHWH, MWCIONB3YyEeMbIX JUIS  JICUEHHS U

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

CrnenoBarenbHO, B JaHHOW OOJACTH COXpaHsIETCs MOTPEOHOCTh B HOBBIX COCAMHEHUSX,
cnocobubix 3¢dexkTnBHO U Oe3omacHo aktuBupoBaTb PPARO in vifro w in vivo. Taxxke
cyuiecTByeT TOTpeOHOCT, B akTuBuUpyromux PPARO coegnHEHHMSX C  yIy4IICHHBIMH
(hapMakOKWHETHUYECKHUMU CBONCTBAMH M YJIYUIIEHHOW MeTabOIHYecKOll CTaOMIBHOCTBIO.

Hacrosiimee n3obpeTeHre oTBe4aeT 3TUM U APYTUM TaKUM MOTPEOHOCTSIM.

Kpartkoe packpbiTHe HACTOSILIET0 H300peTEeHUsI

B Hacrosimem nOKyMeHTE IpencTaBlieHbl, inter alia, CO€AMHEHUs W KOMIIO3MLIUH,
coieprKalliiie TakKhue COeNUHEHMs, KOTOpble MPUMEHUMBI JJIs ycuseHus aktuBHoctH PPARS. B
YACTHOCTH, B HACTOSIIEM JOKYMEHTE PAaCKPBIBAIOTCS CIOCOOBI MOIYJIMPOBAHMS AKTHBHOCTH
PPARS nnsi neveHuss 3a0oseBaHMM, 3aIep)KEK pa3BUTHS W CHMITOMOB, CBSI3aHHBIX C
auchyHKLMEeH MHUTOXOHApUH (cMm., Hampumep, mnpumep 1). Hampumep, packpbiBaemble
COeIMHEHUS] U KOMITO3ULIUH NTPUMEHHMBI B JICYCHHMH MHUTOXOHAPHAIBHBIX 3a00JIeBaHHUH, TaKUX
kak Oonesnp Anbnepca, CPEO - xpoHuueckasi mporpeccupyrommas BHEIIHssT O TaIbMOILIET s,
cungpom Kupnca-Ceiipa (KSS), HacnencTsennass ontuueckas Heliponarusi Jlebepa (LHON),
MELAS - MuTOXOHApHMAaNbHAash MHONATHS, SHIE(ATOMHONATHS, JIAKTATALIMAO3 M MOAOOHBIE
uHcynbry osnu3onsl, MERRF - MuokinoHudeckass Snuiencusi C pBaHBIMU  MbILIEUHBIMU
BosiokHaMu, NARP - HeliporeHHass Mblie4Hasi cjabOCTh, aTaKCHs, MUTMEHTHBIM PETHHHUT U
cunpom Ilupcona. B kauecTBe anbTepHATHBBI, PACKpPbIBA€Mble COCOUHEHHS] U KOMITO3ULIUU
NPUMEHHMBI B JICYEHUU Apyrux cesizaHHbIX ¢ PPARO 3a0oneBanuii, TakMX KakK MOYEUHBIE
3a00yieBaHMsI, MBbIIIEUHbIe 3a00JIEBaHUS, JEMUEITMHU3UPYIOIINE 3a00JIeBaHHs, COCYAHCTHIC
3aboneBaHust W Merabonuyeckue 3aboneBaHus. Hampumep, B mpumepe 3  OMUCHIBASTCS
npuMeHeHne coearHeHust 2d sl yaydIleHUss MUTOXOHIPHUAIBHOrO OuoreHesa M (PyHKLIUHU B
MBIIIEYHBIX KJIETKAX MpU MbleyHon auctpoduu JromenHa (DMD). B npumepe 4 onmcbiBaeTcst
NpUMEeHEeHHne coenuHeHus1 2d Ui yCHIIEHUs] CTOCOOHOCTH K YIIPaKHEHHIO HA BBIHOCIHBOCTH HA
MBIIIMHON MOJeNnu MblleuHoi auctpoduu romenHa. B mpumepe S onuceiBaercst npuMeHEHHE
coennHeHus1 2d s yMeHbIIeHUs! (eHOTUNAa AUCTPOPUUECKON MBIIILBI HA MBIIIMHON MOJENH
MbleyHoH auctpodun [lromenna. B mpumepe © onmchBaeTcs INepopajbHOE BBEACHUE
coenqHeHUl 2a, 2d W 2n 1A CHW)KEHUS HWHIYLHMPOBAHHOTO HIIeMHeH-penepdysneit
MOBPEXKIEHUs TOUKU Y KPBIC.

IIpencraBneHHbIil B HACTOSIIEM H300PETEHUN OJIMH BAPUAHT OCYILIECTBIIEHHS] OTHOCUTCS

k coenrHeHur0 Gopmyinsl (1), (II) wmm (110):
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WK uX (papMareBTHYECKH MPUEMIIEMBIM COJISIM,

rae:

R! npencrasnsier coboii Bomopon, ranores, -C1—Cs-ankun, -C1—Cs-ranorenankun, -CN,
C1—Cy4-ankokcu, -C1—Cy-ranoreHankokcu WiH -C3—Ce-1UKTOAIKII,

Q! npencrasnsier coboii CH umu N;

R? npexcrasnsier coboii Bogopox, ranoren, -CN, -C1—Cs-anku, -C1—Cs-ranoreHanxu, -
Cs—Ce-tmxnoankmn, -Ci1—Cs-anmkokcu, -Ci—Cy-ramorenankokcu, -S(C1—Cs-ankmin), -SO2(C1—Cs-
aJKWI), 5- UM 6-4JIeHHBIH TeTePOLHKI, apHI, S-uleHHbI reTepoapu, -=-R*4, -O(CH,)mR?E,
-NH(C1—C4-ankun), -N(C1—Cs-anxun), wimu -C(O)(C1—Cs-ankun), rae apuyi U TeTepOapui
HeoOs3arenpHO 3amerneHbl rajoreHoM, -OH, -CN, -Ci—Cs-ankuiaoM, (HOpPMUIIOM, alETHIIOM,
AIleTOKCH WJTH KapOOKCH, U TJIe M MPEACTABIIsIET COOOU LIeI0e YUCIIO CO 3HaueHueM 1, 2 wim 3;

X TIPEACTABIISIET COOOM LeJIoe YHCIIO CO 3HaYeHueM | wuiu 2;

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

rajjoreHaJKuI WK -C3—Ce-IUKTOATKIII,
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kaxaeii R?° HesaBucumo mpencrasiser coboii Bomopon, ranores, -Ci—Cs-anxun, -CN
win -C1—Cs-aJaKkoKcH, U

R’ npencrasnser coboii -CH3 uiu -CDs.

Takske B HACTOSILIIEM OMUCAHUH PACKPBITHI (PapMaLIEBTUYECKHE KOMIIO3ULIMU COSTUHEHU
dopmynsr (I), (II) m (III). KoHkpeTHble BapuUaHTHI OCYINECTBJICHHs BKJIIOYAIOT B CeOs
dapMareBTHUECKH MPUEMJIEMBIi HOCHUTENb WM HAMOJHUTENb W OJHO WM HECKOJbKO
PACKPBITBIX COEMUHEHWH WM UX (apMaleBTHUECKH NPHUEMIIEMYI0 coiib. DapmaneBTH4YeCcKHe
KOMITO3MLIMH MO HACTOSIIEMY M300pPETEHHIO MOTYT OBITh MCIIOJb30BAHbI B TEPAIUH, HAIPUMED,
nis nedenus cesizanHoro ¢ PPARGS 3aboneBanus nim cocTosIHUS y CyOBEKTa.

Jlpyroii BapuaHT OCYINECTBJICHHs IMpeaycMaTpuBaeT JjedeHue cpsizaHHOro ¢ PPARGS
3a00neBaHusl WJIM COCTOSHUS y CyOBeKTa IIyTeM BBENEHUs CYOBEKTY TepaneBTUYECKH
5(p(PEKTUBHOTO KOJMYECTBA OJHOTO WJIM HECKOJBbKHX PACKPBITBIX COENMHEHUH WM UX
(apmaLieBTHUECKH NPHEMJIEMOH COJMM WK (hapMaleBTUYECKOH KOMITO3MLIUH, COAep Kalneit
coenuHeHue(s1).

Taxke B HacTosLIeM H300PETEHNH MPENCTABICHO NPUMEHEHNE OJHOTO MIIM HECKOJIBKUX
PACKPBITBIX COCAMHEHHH WIH UX (papMaLeBTUYECKH MMPUEMIIEMOH COJTU WIH (hapMaLeBTHYECKOM
KOMITO3MLIY, COAep Kallell OAHO WM HECKOJbKO PACKPBITBIX COCIUHEHHH, ISl MOJy4eHUs
JIEKApCTBEHHOTO Mpernapara AJisl iedeHus csizaHHoro ¢ PPARS 3a0oneBaHus UM COCTOSTHHUS.

CornacHo ApyromMy BapHaHTy OCYINECTBJICHHUS, MPEACTABICHHOMY B HACTOSLIEM
OMUCAHWH, PACKPBITbIE COEAMHEHUS WIH ero (apMaleBTHYeCKH TMpuemsiemMas COJb WU
(apmareBTHUECKasT KOMIIO3HULIUS, COAEpIKallasi OAHO WJIM HECKOJIbKO PACKPBITBIX COEIMHEHHIA,
NPEACTABJCHbl JUIsI TPUMEHEHUs NMpH JieueHHH CBs3aHHOro ¢ PPARS 3aloneBanus wimu

COCTOAHUA.

KDaTKOC OINHCAHHE rpa(_[mqecxnx MAaTEPHAJIOB

Ha ¢ur. 1 u3obpaxen rpaduk, AEMOHCTPHPYIOLIMHA YCHUICHUS OKHCIIEHUS >KHPHBIX
KUCJIOT MPU BBeNeHUH coearHenns 2d B KjieTkax OOJNIbHOTO MbIeYHOU auctpodueli JromenHa
(DMD).

Ha ¢wur. 2 m3obpaxeH rpaduk, NEMOHCTPUPYIOIIUN YCHICHHS MHTOXOHIPHAIBHOTO
OuoreHesa npu JiedeHUH coennaeHneM 2d B kietkax 6ompHOro DMD.

Ha ¢ur. 3 u3oOpaxen rpaduk, AeMOHCTPUPYIOLIHNI MOBBILIEHHUS PACCTOSIHUS Mpodera Ha
6eroBoii nopoxke Ha MpIIMHON Monear DMD (mdx) ¢ coenurenunem 2d.

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

HeKpo3a B kBajapuience mdx npu odpaboTke coennHeHneM 2d.



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

Ha ¢ur. 6 wm3obpaxen rpaduk, AEMOHCTPUPYIOIINH YMEHbIIEHHE BOCHAJEHHUS B
YEThIPEXTJIABOH MBILIIEe HA MdX Mpu BBeAEHUH coequHeHus 2d.

Ha ¢ur. 7 wusobpaxken rpaduk, IEeMOHCTPUPYIOLIUN YCHJIEHHE pereHeparuu
YEThIPEXIJIABOM MBILIIBI IPU BBeeHNH coequHenus 2d Mpimam mdx.

Ha ¢ur. 8 wusobpaxen rpaduk, [OEMOHCTPUPYIOIIMH YMEHbLIEHHE HEKpPO3a
nuadparMaibHON MBILIIBI IPU BBeIEHUU coequHeHnst 2d MbimaM mdx.

Ha ¢wur. 9 uzobpaxen rpaduk, 1eMOHCTPUPYIOIIHIA, YTO AHadparManbHble MbIIIIBI mdx
ABJISIOTCS Oosiee (UOPO3HBIMH, ueM nuadparMbl 30POBBIX HEAUCTPOPHUHBIX KOHTPOJIBHBIX
MBILIEH.

Ha ¢ur. 10 m3oOpaxkeH rpaduk, NEMOHCTPUPYIOLINH, YTO BBeAeHHE coenuHeHus 2d
cHmkaeT Gudpos aquadparmsl y Meimeid mdx.

Ha ¢ur. 11 wus3obpaxken rpaduk, AEMOHCTPHPYIOIIMH TepaneBTUYECKUil 3S(pdexT
nepopasibHOro BBeneHus coenunenus 2a (pur. 11A), coenunenus 2d (¢pur. 11B) u coennnenus

2n (¢ur. 11C) Ha KPICHHOH MOJIENIN OCTPOTO MOPAKEHHS TIOYEK.

TloapoOHoOe pACKPBITHE HACTOSIHIEr0 H300PeTeHHs

AxTuBupyemblii nponudeparopom mnepokcucom peuentop-genbra (PPAR-3), Taxke
U3BECTHBII KaK aKTHBHPYEMbIH mHposudepaTopoM mepokcucoMm peuentop-oera (PPAR-B) wiu
kak NR1C2 (nmoacemeiicTBo simepHbIX perentopos 1, rpynmna C, npenctaBurenb 2), OTHOCUTCS K
OenKy sOepHOro perentopa, KOTOPbIH (QYHKIHMOHHPYET Kak (aKTop TPaHCKPHUIILHH,
peryaupyromuii sxcnpeccuto reHoB. Jlurauasl PPARS moryr obecneunBaTth nposmdepanuro
MHOOJIACTOB TOCJIE€ TMOBPEXKIEHHs, TAaKOTO KaK TOBPEKIACHUE CKEJIETHOW MYCKYJIATYypPhl.
IocnenosarenprocT PPARS (OMIM 600409) siBiisiroTCsl OOIIENOCTYITHBIME, HAlpUMep, U3
0a3pl nmaHHBIX mocnenoBarenpHocTe GenBank® (Hampumep, mox HOMepaMH AOCTyIa
NP _001165289.1 (uenosek, Oenok), NP 035275 (mbimb, Oenok), NM 001171818 (uenosek,
HyKJIeMHOBast kucyiota) U NM_011145 (Mpliub, HyKJIEHHOBASI KUCIIOTA)).

B nHacrosimem nokymente ¢pasza «aronnct PPARS» oTHOCHTCS K BelecTBaM, KOTOPbIE
NOBBIIAIOT akTUBHOCTE PPARGS. BemecTBa MOryT ObITh TECTUPOBAHBI IO MX arOHUCTHYECKOH
aKTUBHOCTH B oOTHomeHNn PPARO mnyrem BBemeHMs BeIlecTBA B KOHTAKT C KIETKaMH,
skcnpeccupyrommmu PPARO, BoisiBneHuss ux cBsisbiBaHusi ¢ PPARS, a 3arem BbissBIeHUs

CHUTHAJIOB, KOTOPBIE CIIyKAaT MHAUKATOpOoM akTuBauu PPARS.



Onpeodenenus

TepMuH «ankwI», UCTIOJIB3YEMBbIH OTAENBPHO WM KakK 4acTh OoJblnero (parmesra,
TAKOTO KaK «aJIKOKCH», «TaJIOT€HAJIKUID», «TaJOreHaNKOKCH», «LUKIOAJKWI» U T. 1., O3HA4YaeT
HACBIIEHHBIN anu(aTndecKuii OHOBAJICHTHBIA YTJIEBOIOPOAHBIA paluKall ¢ HEPA3BETBICHHON
WIN Pa3BeTBJIEHHON Lienblo. ECau KOHKPETHO He OTMEUEHO MHOE, aJKWIbHAsl IPyIna TUIHYHO
comepxut ot 1 10 4 atomoB yrinepoaa, Hanpumep, C1—Cs-ankun. Hcnonb3dyemast B HaCTOSLIEM
omucanun «Ci1—Cy-ankunpHasy» rpynmna O3HadyaeT pajaukal, cojepskamui or 1 mo 4 aromos
yriepoaa B HEPA3BETBISCHHOM WJIM Pa3BETBICHHOM PACIOJIOXEHHH, M BKIIIOYAET B ceOs METHI,
STHJI, TIPOTTHJI, U30TIPONIIL, OyTHII, H300yTUII, BTOP-OyTUI U TPET-OyTHIL

«AJIKOKCH» O3HA4YaeT aJIKWJIbHBIN paauKal, IPUCOEIUHEHHBIN Yepe3 CBSI3bIBAOLINI aTOM
Kuciopona, npencrasieHHblii kak —O-ankun. Hanpuwmep, «Ci1—Cy-ankokcn» BKIIO4YaeT B ceOs
METOKCH, STOKCH, NTPOIIOKCH, H30MPOIIOKCH U OYTOKCH.

TepMuHBl «rajJOreHaJKWUI» U «TaJOreHAJKOKCH» O3HA4YarT aJKWI WIH aJKOKCH,
COOTBETCTBEHHO, 3aMEIIEHHbIH OJJHUM WUJIM HECKOJbKUMH aromamMu rajoreHa. Hampumep, «Ci—
Cy-rasoreHankuim» BKIOYaeT B ceOs GTopmeTw, audropMeTiu, TpUHTOPMETHI, XJIOPMETHUI,
OUXJIOPMETII, OpoMMeTHI, (PTOPITHI, AUPTOPITHI, AUXJIOPITHN U Xjoprpormwt, U «Ci1—Cs-
raJIOTeHAJIKOKCH» BKJIOYaeT B cebs  (ropmeTokcH, AUGTOPMETOKCH, TPUPTOPMETOKCH,
XJIOPMETOKCH, IHXJIOPMETOKCH, OpOMMETOKCH, (HTOPITOKCH, NUPTOPITOKCH, TUXJIOPITOKCH H
XJIOPIPOTOKCH.

Tepmun «ranoren» o3Havaer ¢ropuctbiii wim ¢rop (F), xmopucteni wiu xmop (Cl),
OpomucTeiii wim Opom (Br) wnn opucTsiit wn ion (1).

ITpumeps! «apuiay BKIHOYAKOT B ceOs (peHmn, Had T, anTpaueHwt, 1,2-guruaponad i,
1,2,3,4-rerparunponad i, GIyopeH1, HHIAHWI U UHACHUIL.

«uknoankuia» o3Ha4daeT 3—12 4ieHHBIH HACBILICHHBbIH amu(aTudecKuil LUKIMYECKHU
yraeBOAOPOAHbIN pagukan. OH MOXKeT ObITh MOHOLIMKJIHYECKUM, OUIMKINYECKUM (HApumep, C
MOCTHUKOBBIMH  CBSI3IMH  WJIM  KOHJIEHCHPOBAHHBIM  OHWIMKJINYECKUM  KOJILIOM) WU
TpuuukianueckuM. Hanpumep, wmonHouuknndeckuii Cs-Ce-IUKIOANKUI O3HA4YaeT pagukal,
comepxamui or 3 10 6 aTOMOB YIJIEPOAA, PACMHOJOKEHHBIX B MOHOLUKINYECKOM KOJIBLIE.
Hanpumep, «C3—Cs-mukiioankuin» BKIOYaeT B ce0s 0e3 OrpaHM4eHus LUKIOMPOIIHIL,
LUKJIOOYTHJI, LIUKJIOTIEHTHII M LIUKJIOT€KCHIL.

«5- unm O-uJeHHBI TeTEepPOLMKI» O3HA4YaeT paauKal, coaepkamuid or 5 umm 6
KOJNBLIEBBIX ~ aTOMOB  (BKirouass 1-3  KOJNBLEBBIX TE€TEPOAaTOMa), PACIONIOKEHHBIX B
MOHOIMKJINYECKOM Koublie. [IpumMepsl «5- nin 6-4IeHHOTO TeTepOIHKIIaY BKIIFOYAKOT B cedst 6e3
orpaHu4eHuss  MOppoNMMHWI,  THOMOP(OJIMHWI,  NUPPOJIHIUHOHWI,  HHPPOJUAMHUI,

MUNICPUAUHNUII, MUICpa3uHUI, T'MJaHTOMHNII, BaJICPOJIAKTaAMMUII, AUTUAPOUMHIA30I,
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auruapodypaHm, OUTUIPOIIPAHUIL, AUTUAPONUPUIUHIIL, JUTUAPONUPUMUUHU,
OUTUIPOTUEHU, OUrUAPOTHO(EHNUI, JUTUAPOTHONUPAHMUI, TeTparupouMHuaa30,
TeTparuapoQypaHui, TETPArHIPONUPAHWI, TETPArUAPOTHUEHHIJ,  TETPAruAPOTIUPHUIUHIIL,
TETPAruAPONUPUMHINHIII, TETPArHAPOTHOPEHUIT U TETPATUAPOTHOTTHPAHHIIL.

«S5-uJieHHBI TeTepoapusl» O3HA4YaeT MOHOLMKJIMYECKYH) apOMAaTUYECKYHO KOJIbLEBYIO
CHCTEMY, COAEPIKALIYIO MATh KOJBLEBBIX aTOMOB, BEIOPAHHBIX U3 YIIIEPOZa, U 10 MEHbLIEH Mepe
onuH (Turnu4Ho oT 1 10 3, 6onee TunmyuHO 1 win 2) rerepoaToM (HarpuMep, KHCIOPO, a30T WU
cepy). TunuuHbIMU pUMeEpaMH SIBJISTFOTCS S-YICHHBIN TeTepoapui, coaepxammuii 1 umum 2 aToma,
HE3aBHCHMO BBIOpaHHbIE M3 aTOMOB a30Ta, aTOMOB CEpPbl U aTOMOB KHCJIOPOAA, TaKHe Kak
NUPPOJIUI, TUEHW, QYPHII, IMUIA30JIMI, ITUPA30JIIII, H30THA3O0JIIII, U30KCA30IMUI U T. 1.

Ecnu rpynna onucana Kak «3aMeIlE€HHas», HEBOJOPOAHBIN 3aMECTUTENb MPUCYTCTBYET
BMECTO BOAOpPOZA Ha YIJIepOAe, Cepe HIIM a30Te 3aMecTHress. TakuMm oOpa3oM, Hampumep,
3aMEIeHHbIH AJKHUJI MPENCTaBIsAeT COOOM alKui, TAe Mo MEHbLIeH Mepe OJUH HEBOAOPOAHBIN
3aMeCTUTENb IPUCYTCTBYET BMECTO BOAOPOAA HA AJIKUIIBHOM 3aMecTuTesie. B kauecTse npumepa
MOHO(TOPAJIKIJI HPEACTAaBIsIeT COOOH AaNKWi, 3aMEIeHHBbIH (TOPUCTBIM 3aMECTHTENEM, U
A TOPATIKUI MPEACTaBIsieT COOON aNKMJI, 3aMEIeHHbIH ABYMsI (PTOPUCTHIMU 3aMECTUTEISIMU.
Cnenyer mOHMMAaTb, 4YTO €CJIM Ha 3aMecTuTeNle Oojiee OOHOTO 3aMelNEHUs, Kax bl
HEBOJIOPOJHBIH 3aMECTUTENIb MOXKET OBITh OAMHAKOBBIM MJIM Pa3HBIM (€CJIM HE OTMEYEHO HHOE).
Crnenmanucty Hactosimed 00JacTi TEXHUKH OyZIeT MOHSITHO, YTO MPECTABICHHbIE COSIMHEHUS
U ONpeAesieHHs He BKJIIOYAIOT B ce0sl HEAOMYCTUMO 3aMelleHHble 00pa3Lbl (HanpuMep, METHII,
3aMEIICHHbIH 5 pa3sHbIMU TPymmamu, U T. 0.) Takue HEZONMyCTUMO 3aMELICHHbIE OOpa3LbI
OYEBHJIHBI JJIS CIIELIUAIUCTA HACTOSIIIEH O0JIACTH TEXHUKH.

CoenuHeHus ¢ OTHUM WJIM HECKOJBKUMHU XUPATbHBIMU LIEHTPAMU MOTYT CYIIECTBOBATh B
Pa3INYHBIX CTEPeOM30MepHbIX (popmax. CrtepeonsomMepamMu SBISIOTCS COSTUHEHHs, KOTOPBIE
OTJIMYAIOTCS TOJIBKO CBOMM IMPOCTPAHCTBEHHBIM pacrnoioskeHueM. CTepeon3oMepsl BKIIOYAIOT B
ce0s1 Bce nuacTepeoMepHbIe, YSHAHTUOMEPHBIE U 3MHMEPHbIE (POPMBI, a TAKXKE paleMaTbl H HX
cMecu. TepMHH «reoMeTpUYecKUN H30Mep» OTHOCUTCS K COEJUHEHHSIM, COAep KallluM IIOo
MEHbIIEH Mepe OHY ABOWHYIO CBsI3b, T ABOHHasI(bIe) CBA3b(M) MOXKET(TYT) CYIIECTBOBATh B
LWiCc-, TPAHC-, CHH-, aHTH-, HarpoTuB (E) u BMecTe (Z) popmax, a Taxke B Buae ux cmeceit. Eciu
PacKpBITOE COENMHEHHE HA3BaHO WM M300pake€HO MPH MOMOIIN CTPYKTYpPbI 0e3 0003HaYeHUs
CTEPEOXHMHUH, SIBJIETCS TMOHSATHBIM, YTO Ha3BaHUWE MU CTPYKTypa OXBaTbIBAIOT OJWUH WU
HECKOJIbKO BO3MOXKHBIX CTEPEOM30OMEpPOB, MM TIE€OMETPUYECKHX H30MEpPOB, WIH CMECh
OXBaTbhIBAEMBIX CTEPEOU30MEPOB UJIM FEOMETPUUECKUX H30MEPOB.

Ecnmu reomerpuuecknii m3omep n300pakeH NPU TOMOLIM HA3BAHUS WA CTPYKTYPBI,

ABJIICTCA ITOHATHBIM, YTO TCOMETPUICCKAA 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 €OMETPUYECKYI0 M30MEPHYIO YHCTOTY OMPENENSIOT pa3feieHueM
MacChl HA3BaHHOTO WJIM M300Pa’KEHHOTO T€OMETPUYECKOrO M30Mepa B CMECH Ha OOLIyI0 Maccy
BCEX T€OMETPUYECKUX N30MEPOB B CMECH.

Panemuueckas cmech o3Hauaer 50% omHoro sHantuomepa U 50% COOTBETCTBYIOLIETO
sHaHTHOMepa. Eciy coennHeHne ¢ OJHUM XHPAIbHBIM [IEHTPOM Ha3BaHO WM M300paskeHOo 0e3
00O3HAYEHHST CTEPEOXVMHH XHUPAJIbHOTO IIEHTPA, SIBJISIETCS MOHSTHBIM, YTO HA3BaHHUE WITU
CTPYKTypa OXBaTBIBAIOT 00€ BO3MOJKHBIE JHAHTHOMEpHble (GopMmbl (Hampumep, o00e
SHAHTUOMEPHO HYUCTbIC, SJHAHTUOMEPHO OOOTAIleHHbIE WM palleMU4Yeckue) coequHeHus. Ecnu
COEMHEHHE C IBYMSI WJIM HECKOJIbKUMH XUPAJIbHBIMU [IEHTPAMHU HAa3BAHO WJIM M300paxkeHo Oe3
0003HAYEHUST CTEPEOXMMUU XHPAJIbHBIX IEHTPOB, SIBJISIETCS] MOHSATHBIM, YTO HA3BaHHUE WJIH
CTPYKTypa  OXBaThIBAlOT 00€  BO3MOXHBIE JUACTepeoMepHble  (GopMbl  (Hampumep,
IMAaCTEPEOMEPHO YHCThIE, TUACTEPEOMEPHO OOOTAIEHHbIE U SKBUMOJISIPHbIE CMECH OIHOTO WU
HECKOJIKHX JHacTepeoMepoB (HampuMep, paleMHUeCKUX CMECe)) COeIMHEHMSI.

DHAHTHOMEpHbIE W JUACTEPEOMEPHbIE CMECH MOTYT OBbITh pACUICTJICHbI Ha CBOH
COCTABJISIIOLINE HAHTHOMEPBI WJIM CTEPEOM30MEPhl XOPOLIO M3BECTHBIMU CIIOCOOAMHU, TAKMMH
KaKk rasoBas xpomarorpadus ¢ XupambHOH (pa3oil, BBICOKOAI(P(PEKTUBHAS IKUIKOCTHAS
xpomarorpadusi ¢ XuUpambHOW (ha30i, KPHCTALTH3ALMs COCJUHEHUS B BUAE XHPAIbHOTO
COJIEBOTO KOMIUIEKCAa WM KPUCTAUIM3ALMsl COEQUHEHUS B XUPAJIbHOM pacTBOpUTENE.
DHAaHTUOMEDPbI U JHACTEPEOMEPhbl TaKKe MOTYT OBbITh TMOJYYEeHbl M3 TUACTEPEOMEPHO HITU
SHAHTHOMEPHO YHUCTBIX MPOMEKYTOUHBIX COEAWHEHUMN, PEareHTOB W KaTaJIu3aTOPOB XOPOLIO
W3BECTHBIMH CIIOCOOAMHU aCHMMETPUYECKOrO CHHTE3A.

Ecnu coennHenne 0003HAYEHO Ha3BAaHUEM WJIM CTPYKTYPOM, KOTOpasi O3HAYaeT MPOCTOM
SHAHTHOMEP, €CJIU HE OTMEUEHO MHOE, COCNMHEHHE SIBIISIETCS] IO MeHbIne Mepe Ha 60%, 70%,
80%, 90%, 99% wnu 99,9% ONTUYECKH YHCTHIM (TaK:Ke HAa3bIBAETCS «IHAHTUOMEPHO YUCTHIMY).
Onrtuyeckass YMCTOTA NPEACTABIIET COOOM MacCy B CMECH HA3BAHHOTO HJIM H300PaKEHHOT'O
SHAHTHOMEPA, PA3AEICHHYIO Ha OOIIYI0 MAacCy B CMECH O0OUX SHAHTHOMEPOB.

Ecnu crepeoxumusi pacKphITOrO COEOUHEHHs] Ha3BaHA WM M300pakeHa MPU MOMOIIU
CTPYKTYpbl Y Ha3BaHHAs WM W300paKeHHas CTPYKTypa OXBaThiBaeT Oojiee OIHOTO
crepeon3oMepa (HampuMep, Kak B TUACTEPEOMEPHON Mmape), sIBJISIETCS MOHSITHBIM, YTO BKITFOUEH
OIIMH U3 OXBATHIBAEMBIX CTEPEOM3OMEPOB HIIM JIFOOAsh CMeCh OXBAThIBAEMBIX CTEPEOH3OMEPOB.
JlomonHUTENPHO OyAeT TMOHSATHO, 4YTO CTePEOM3OMEpHAasi YHCTOTAa HA3BAaHHBIX WU
300paKeHHBIX CTEPEON30OMEPOB COCTABJIISIET IO MeHbIIel Mepe 60%, 70%, 80%, 90%, 99% wu
99,9% mo macce. CTepeon3OMEepHYI0 YUCTOTY B TAKOM CIIydae ONPEAEIUIA IMyTeM pa3feeHus

oOmeli Maccel B CMECH CTEPEOM30MEPOB, OXBATHIBAEMBIX HA3BAHMEM WJIM CTPYKTYpOH, Ha



00IIyI0 MacCy B CMECH BCEX CTEPEOU30MEPOB.

B wunen nHacrosmero m3oOpeTeHHs BKIIIOUYEHBI (papMaleBTHUECKH NPUEMIIEMBIE COJIH
PAaCKpBITBIX B HACTOSALIEM W300PETEHHUU COENUHEHHWH. PacKpbITble COEOUHEHUs COAepIKar
OCHOBHBIE AMHMHOBBIE TI'PYNIBI M, TaKUM OOpa3oM, MOTryT 00pa3oBbIBaTH (hapMaleBTHUECKH
npuemsieMble conu ¢ (papmaneBTudyecku npuemieMoi(biMu) kucnoroii(amu). Ilomxonsimue
dapManeBTHYECKH TpUEMIIEMblE KHUCJIOTHO-aJANTUBHBIE COJHM OIHMCAHHBIX B HACTOSIIEM
M300pETEHNH COEAMHEHUH BKIIOYAOT B ce0s CONM HEOPraHWYEeCKHX KHCIOT (Takux Kak
XJIOPUCTOBOZIOPOSIHAST KHUCJIOTA, OpOMMCTOBOAOpPOAHBIE, (GoCcOpHbIE, a30THbIE M CEPHBIE
KUCJIOTBI) M  OPraHMYeCKUX KHUCIOT (TakuxX Kak, Hampumep, YKCYCHas  KHUCIIOTa,
OeH30ncynb(hOHOBBIE, OEH30MHbIe, METAHCYIb()OHOBBIE U MAPA-TONYOJICYIB(OHOBBIE KUCIOTHI).
Hanpumep, coriacHo OJHOMY BapHaHTy OCYILIECTBIEHHMsS KHCJIOTHO-aAJUTHUBHON COJIBIO
ABJIsIeTCsl TeMucysbgarHas conb. COeaMHEHMs COTJIaCHO WAEsM HACTOSINEro M300peTeHus: ¢
KUCJIOTHBIMH TPYINIIAMH, TaKUMH KaK TPYHIbl KapOOHOBOHW KHCJIOTBI, MOTYT OOpa3OBBIBAThH
(apmarieBTHYECKH TIPHEMIIEMbIE COJH C (hapMaLeBTHYECKU MPHEMIIEMbIM(1) OCHOBAHHEM(SIMH).
INoaxonsmue papmManeBTHYECKH IPHEMIIEMbIe OCHOBHBIE COJIM BKJIFOUYAIOT B Ce0s aMMOHHIHBIE
COJIM, COJIM LIEJIOYHBIX METAJUIOB (TAKHE KaK COJM HATPUs M KAJIUs), COJH IIEIOYHO3EMEIbHOTO
MeTata (Takue Kak COJNM MarHWs M KajbLUsl) U OPraHMYECKHE OCHOBHBIE CONM (Takue Kak
METJIFOMUHOBAS COJIb).

Hcnosp3yemslii B HACTOSIIIEM ONUCAHUH TEPMUH «(PapMaLEeBTHUECKU TPUEMIIEMAst COJTbY
OTHOCHUTCS K (papMarieBTU4eCKUM COJISIM, KOTOPBIE 1O PEe3yJIbTaTaM TINATEeIbHONW MEIUIIMHCKON
OLIEHKHU MOAXOAT AJisi MPUMEHEHUs MPH KOHTAKTE C TKAHSIMH JIFOJEH U HU3LINX JKUBOTHBIX Oe3
HecTeu(pUUeCKO TOKCHYHOCTH, PA3ApaXKEHUs U aJUIEPTHYECKOW PEaKUH W COOTBETCTBYIOT
NPUEMJIEMOMY COOTHOIICHUIO TOJb3a/pUCK. PapMaleBTHYECKH MPHEMJIEMbIe COJH XOpPOIIO
u3BeCTHBbI U3 obnactu TexHuku. Hampumep, S. M. Berge, et al. onuceiBaeT GpapMakoJIOrHIeCKu
npuemiiembie conu B.J. Pharm. Sci., 1977, 66:1-19.

Heiirpanbhbie GopMbl cCOenmUHEHHH MO HACTOALIEMY H300PETEHUIO BOCCTAHOBJICHBI M3
CBOUX COOTBETCTBYIOIIMUX COJIEH IMyTeM TNPUBEACHUS B KOHTAKT COJIM C OCHOBAHHMEM HIIU
KHCJIOTOH M BBIIEJIEHUS] HCXOIHOTO COCNUHEHUs TPAOULHMOHHBIM criocoOom. Mcxonnas ¢opma
COEIMHEHUS] MOXKET OTJIHMYAThCA OT PA3JIMYHBIX COJEBBIX (POPM ONpEneNeHHbIMU (PU3UIECKUMHU
CBOWCTBaMHM, TAKMMHU KaK PAaCTBOPUMOCTb B MOJISIPHBIX pacTBOpHTENsix. HelrpanbHbie Gpopmbl
PACKPBITBIX B HACTOSIIEM ONMCAHUH COCIMHEHUH TaK)Ke BKJIFOYEHBI B HACTOSALIEEe H300pEeTEHHE.

Hcnonp3yeMple B HACTOSIIEM ONHCAHUM TEPMHUHBI  «BBOOUTH», «BBOAHMMBIIY,
«BBEIIEHUE» U T. TI. OTHOCATCS K CIOco0am, KOTOPbIe MOTYT OBITh UCIIOIB30BAHBI JJISI TOCTABKU
KOMITO3ULIMHA K TpeOyeMOMy y4acTKy OHOJIOTHYECKOro AeHCTBUsA. Takue crocoObl BKIFOYAKOT B

ceOs1 Oe3 orpaHMueHHs] BHYTPUCYCTaBHOE (B CYCTaBbl), BHYTPHUBEHHOE, BHYTPHUMBILICYHOE,
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BHYTPHOIYXOJIEBOE, BHYTPUKOKHOE, BHYTPHOPIOLIMHHOE, MOAKOKHOE, MepPOpaIbHOE, MECTHOE,
BHYTPHOOOJIOUEUHOE, HWHTAISLHOHHOE, TpPaHCAEPMAlbHOE, PEKTaJbHOE BBEACHME U T. IL
TexHuku BBeIEHHs, KOTOpble MOTYT OBITb HCIOJNB30BaHbI CO CPEICTBAMU M CHOCOOaMHu,
OMMCAHHBIMH B HAcTOsIIEM H300pereHnu, 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 UCMOJb3yeMble B HACTOSIIEM OMHCAHUH TEPMHUHBI KCOBMECTHOE
BBEIICHHEY», «BBEJCHHbIH B KOMOMHALIMM C» M MX I'PAMMATHYECKHUE HYKBUBAJCHTBHI OXBATHIBAIOT
BBEIEHHE JIBYX WJIM HECKOJBbKHX TEPANeBTUUECKHX CPEICTB CYOBEKTY U MPEoyCMOTPEHO, HTO
OHH BKJIOYAIOT B ce0sl CXEMBI JICUSHHUS], B KOTOPBIX CPEICTBA BBOIWIN OJIMHAKOBBIM HITH Pa3HBIM
cnocoOOM BBEIEHUS] WJIM B OAHO BpeMsi Wiu B pasHoe. COrJlacHO HEKOTOpPBIM BapUaHTaM
OCYIIECTBJICHUST OJHO MM HECKOJbKO OIMCAHHBIX B HACTOSINEM H300pETEHHH COENUHEHUIl
OyIyT COBMECTHO BBEEHBI C JPYTMMH CPEIACTBaMH. Takue TepMHHBI OXBAaThIBAIOT BBEICHHE
IBYX WJIM HECKOJBKUX CPENCTB CYOBEKTY, TaKMM 00pazom o0a cpencTBa W/Mjiu UX MeTaOOJHTHI
HaXOAATCS B CyOBEKTE B OAHO M TO ke Bpemsi. OHHM BKIIFOUAIOT B ce0s OMHOBPEMEHHOE BBEICHUE
B OTHENBHBIX KOMIIO3ULMSX, BBEAEHHE B PAa3HOE BpPEMsI B OTHENbHBIX KOMITO3HLUSX H/HIIH
BBEJI€HHE B KOMITO3MLIMH, B KOTOPOH MPUCYTCTBYIOT 00a cpencrBa. Takum 00pazoM, COTNIACHO
HEKOTOPbIM BapHUaHTaM OCYLIECTBJICHUs ONMCAHHBbIE B HACTOSIIIEM H300PETEeHUHN COCAMHEHUS U
npyroe(ue) cpenctso(a) BBOOMIM B OAHON KoMmmo3uiuu. CorjiacHO HEKOTOPBIM BapHaHTAM
OCYINECTBJICHHUS] OMNMMCAHHbIE B HACTOSINEM OIMMCAHUHM COEMUHEHHUs U npyroe(ue) cpeactro(a)
n00aByIeHbl B KOMITO3ULIHIO.

Kak mnpaBmio, 3¢(pexkTHBHOE KOJHUYECTBO COEAMHEHHMs, OIMMCAHHOTO B HACTOSIIEM
M300peTeHH, BapbUPYET B 3aBUCUMOCTH OT Pa3jIMYHbIX (PAKTOPOB, TAKUX KaK MPEACTABICHHOE
JIEKapPCTBEHHOE CPEACTBO WM COeAMHEHHE, (papMaleBTUYeCKUil COCTaB, MyThb BBEAEHUs], THII
3a00eBaHMsI WM HapyIIeHHs, OCOOEHHOCTH CyOBbeKTa MM XO35IMHA, KOTOPOTO JICUUJIH, U T. 11,
U MPH 3TOM OHO MOXKET OBbITb YCTAHOBJIEHO OOBIYHBIM CIIOCOOOM CIELHMATUCTOM HACTOSIIEH
obmacti TeXxHUKU. D(PPEKTHBHOE KOIUYECTBO COEOUHEHMs IO HACTOALIEMY H300PETEHUIO
MOKET OBITh JIETKO YCTAHOBJIEHO CMELUATMCTOM H3BECTHBIMH M3 HACTOsIIEH 00JaCTH TEXHUKH
crioco0amu.

TepmuH «3(pPEeKTHBHOE KONUYIECTBO» HIIN KTE€PANEBTUYECKU 3((PEKTUBHOE KOJIUIECTBO»
O3HA4YaeT KOJIMYECTBO, BBOAUMOE CYOBEKTy, KOTOpOE€ NPUBOAHMT K LEJIECOOOpPa3HbIM MU
TpeOyeMbIM pe3yjbTaTaM, BKJIOYas KJIMHUYECKHE pPe3yJIbTaThl, HANpHMEp, HHTUOUpYET,
MO/IABJISIET MJIM CHH)KAET CHMITTOMbBI COCTOSIHUS, KOTOPOE JISUMITH, Y CyOBEeKTa MO CPABHEHHIO C
koHTposieM. Hanpumep, TepaneBruuecku 3h(HEeKTHBHOE KOJIMYECTBO MOKET OBbITh MPEICTABICHO

B CTAHAAPTHOH JiekapcTBeHHON ¢opme (Hampumep, oT 1 mr no npubmusurensHo S0 © B CyTKH,
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Harpumep, oT 1 Mr 10 NpUOJIM3UTEIBHO 5 TpaMM B CYTKH).

OtnenbHblil cOCOO BBEIACHUS M CXeMa MpreMa OyAyT BbIOpPAHBI JIEYALIHMM BPavoM,
NpUHUMas BO BHUMaHHUE JaHHBbIE Ciydas (Hampumep, CyOBeKT, 3a0oyeBaHue, MpenrnosaraeMoe
TedyeHue 3a00seBaHus], OCOOBIH PEKUM JICUEHUS U SBISETCS JIM JICYCHHE MPOPUITAKTUIECKIM).
JleueHre MOXKET BKJIIOYATh B CeOsl CYTOYHbIE MJIM HECKOJIBKO Pa3 B CYTKH HJIM HE KaKAbIi JeHb
(Takue Kak €XKEeHEeNeNbHO MJIM €KEMECSYHO M T. I.) 03bl B T€YE€HHE OT HECKOJIbKUX JHEH 10
MecCsLIEB UM Jaxke JieT. TeM He MeHee, CIeHaICTy HACTOoALIeH 00acTh TeXHUKH OyAyT cpasy
HOHSITHBI COOTBETCTBYIOLIME W/WJIM SKBHBAJIECHTHbIE JO3bl, UCXONAS M3 JO3UPOBOK MPHHATHIX
KOMITO3ULIMH 11 JiedeHus: cesizaHHOro ¢ PPARO 3a0oneBaHus ¢ MPUMEHEHHEM PaCKPBITHIX
PPAR aroHucToB A OpUEHTALINH.

«CyOBeKTOM» SIBIISIETCS] MJIEKOIHUTAOIIEE, MPEANOYTUTEIBHO YEJIOBEeK, HO TAaKXKe MOXKET
ObITb M JKMBOTHOE NPH HEOOXOAMMOCTH BETEPUHAPHOIO JICYEHUs], HAIpUMep, IOMAIIHUE
’KMBOTHBIE (Harpumep, cOOAaKH, KOIIKU U T. I.), CEIbCKOXO03HCTBEHHbIE )KUBOTHBIE (HAMIPUMED,
KOPOBBI, OBLbI, CBUHBH, JIOUIAAW U T. I.) U JAOOPAaTOpPHBIE XXHBOTHbIE (HAIPUMEp, KPBICHI,
MBIIIY, MOPCKHE CBUHKH H T. I1.).

«DapmaLeBTHYECKH TPHEMIIEMBIH HAMOJHUTENbY U «(papMaleBTUYECKH IMPUEMIIEMbIH
HAITOJIHUTEJNbY» OTHOCHUTCS K BEIECTBY, KOTOPOE CIocOOCTBYeT 0Opa3OBaHHIO W/WIIM BBEICHUIO
aKTUBHOTO CpeAcTBa M/mimM abcopOuuu CyOBeKTy M MOXKET ObITh BKJIIOYEH B KOMIIO3HMLIUHU
HACTOSIIIETO PACKPBITUST 0e3 OKa3aHWsl 3HAYUTENBHOTO MOOOYHOTO TOKCHKOJIOTHYECKOrO
nevictBuss Ha cyObekr. HeorpaHuuuBaroiuirie mnpuMepbl (apMaleBTHUYECKH MPUEMIIEMBbIX
HOCUTENIEW W HamojHuTeNned BKIHOYaOT B ceds Bomy, NaCl, ¢usuonmoruveckue coyieBble
pacTBOpBI, JlakTar PuHrepa, HOPMAJBbHYIO C€axapo3y, HOPMAJIbHYIO TJIFOKO3Y, CBS3YIOLIHE,
HAMOJHUTENH,  Pa3pBIXJIUTENM, CMa304YHbIE  BEIIECTBA,  TMOKPBITHS,  MOACIACTHUTEIH,
BKyCOapoOMaTH4ecKnue N00aBKH, COJIeBble PAcTBOpbI (Takue Kak pacTBop PuHrepa), CIUpThI,
Maciia, JKeJNaTHH, YIJeBOIbl, TaKHe KaK JIAKTO3a, aMIIo3a WM KpaxMall, CJIOKHbIE 3(UpPbI
JKUPHOHM KUCIOTBI, THAPOKCUMETHUILIEIUIOIO3Y, TIOMUBUHIIMUPPOIUINH 1 KPACSIIHe BEIIECTBA,
u T. . Takue npenapatsl MOIYT OBITH CTEPUIIN30BAHHBIMH U, TIPH HEOOXOIUMOCTH, CMELIAHbI CO
BCIIOMOTATEJNbHBIMU ~ CPEACTBAMM, TAaKHMHU KaK CMa304Hble BEIIeCTBA, KOHCEPBAHTBHI,
CTa0MJIN3aTOPBl, CMAYHMBAIOIIUE CPENCTBA, SMYJIBIATOPBI, COJHM Ui OKAa3aHWs BIHMSHUS Ha
OCMOTHYECKOE JaByieHne, Oydepsl, Kpacsiine U/ i apOMaTHYeCKUe BEIIeCTBa, U T. M., KOTOPbIE
naryOHbIM  00pa3oM He pearupyoT ¢ HIH He B3aUMOACHCTBYIOT C aKTUBHOCTBIO
NPEICTABICHHBIX B HACTOsIIEM H300peTeHuH coenuHeHnd. Crienuanuct HacTosmend obiactu
TEXHHUKH OTMETUT, 4YTO JApyrue (apMaleBTUUECKHEe HOCUTEIM M HAMOJHHUTENH SIBJISIFOTCS

NOAXOAAIIUMU IJI MPUMEHECHUS C PACKPBITBIMHA COCTUHCHUSAMU.
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Coeounenus no nacmosiyemy u300pemenuio
B Hacrosimem n300pereHnn pacKpbIThl BAPHAHTHI OCYIIECTBIEHHUS] COCAMHEHHUS OOIei

dopmyast (I), (II) wm (110):

0
HOJS(\/\/O Rs
H,C CHs
(110),

WM ero (hapMaleBTHYECKU TIPUEMIIEMOMN COJIH,

re:

R! npencrasnser coboii Bomopon, ranores, -C1—Cs-ankun, -C1—Cs-ranorenankui, -CN, -
C1—Cy4-ankokcu, -C1—Cy-ranoreHankokcu win -Cs—Ce-LIUKIJTOATKUI;

Q! npencrasnser coboit CH unu N;

R? npencrasnser coboii Bomopon, ranores, -CN, -C1—Cs-anxun, -C1—Cas-rajgoreHankun, -
Cs—Ces-tmxnoankmn, -Ci1—Cs-anmkokcu, -Ci—Cy-ramorenankokcu, -S(C1—Cs-ankmn), -SO2(C1—Cs-
aJKHI), 5- MM 6-4JIEeHHBIH T€TePOLHKI, apHI, S-uNeHHbI reTepoapi, -=-R*4, -O(CH,)mR?E,
-NH(C1—C4-ankun), -N(C—Cy-ankmn), wm --C(O)(C1—Cs-ankmn), tae apuii U rerepoapul

HeoOs3arenpHO 3amerneHbl rajoreHoM, -OH, -CN, -Ci—Cs-ankuiaoM, (HOpMUIIOM, aLETHIIOM,
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AIleTOKCH WJTH KapOOKCH, U TJIe M MPEACTABISIET COOOU LIeI0e YUCIIO CO 3HaueHueM 1, 2 wim 3;

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

R?A u R® kaxnelii HesaBucumo mnpenctapiser coboit  -Ci1—Ca-amxmm, -C1—Ca-
rajioreHasK 1 Wi -C3—Ce-1IUKII0ANKUT,

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

R’ npencrasnser coboii CH3 umu CDs.

Cornacuo 1% BapuaHTy OCYIIECTBJIEHHUS COEIMHEHHE XapaKTePU3yeTCs CTPYKTYPHOM
dopmynoii (I), (II) unu (III), rme R® mpencrasnsier coboit CH3, a ocTaBliuecs MepeMeHHbIE
TAKOBBI, KK OTMPE/EIEHO BhIIIE.

Cornacuo 2" BapuaHTy OCYINECTBJIEHUS COEIMHEHHE XapaKTepU3yeTCs CTPYKTYpOi

dbopmynsl (Ia), (I1a) wu (I11a):

O CH, N
HO/U\)\/\/O CHs
R1
(Ta);
2
RN (R,
N/
—N
o N/
CH, Rl
(Ila); wnm
2
RN (RO,
U
—N
o N/
HOJJ»(\/\/O CH;
H;C CH, »
(Ia);

nin €ro q)apMaLIeBTI/ILIeCKI/I npuemjieMass COJib, TrA€ TMNEPEMEHHBIC TAaKOBBI, KakK

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

2
RN (R,
S

_N

O CHs N\%

! CH
HOJI\/\/\/O 3

R1

(laa);

WY, aJIbTEPHATUBHO, CTPYKTYpoH popmyiel (Iaa’):

(Taa’);
Wi ero (¢apMauneBTHYECKH IpUeMieMasl CoOJlb,

IIe TEepPEeMEHHbIE TAaKOBbI,
onpeneneHo B 1°"

KaK
BapHaHTE OCYIIECTBIICHUS.

Cornacuo 4" BapmaHTy OCYIIECTBJIEHHsS COEIUHEHHE XapaKTEPU3YeTCsl CTPYKTYpOH
¢dopmyasl (Ib), (IIb) wnu (11Ib):

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



0
(o) CH
HOJJ»(\/\/ 3

HsC CH,

(I1Ib);
Wi €ero (I)apMaL[eBTI/ILIeCKI/I npuemjieMasi COJib, TrA€ MNEPEMEHHBIC TAKOBbBI, KakK
ompeneneHo B 1°% BapraHTe OCYIIECTBIICHUSI.
CornacHo 5" BapuaHTy OCYLIECTBJIEHUs COEJUHEHHE XapaKTepU3yeTrcsi CTPYKTypou

dbopmysl (Ibb):

(R®),

Rw
—N
.

CH,

(Ibb),

WIH, aTbTEPHATUBHO, CTPYKTYpoii popmy.isl (Ibb’):

)/\/(Rzo)x

e

)l\)\/\/ CH,

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

onpeneneHo B 1%

BapUAHTE OCYIIECTBIIEHUSI.

CormacHo 6" BapwaHTy OCYINECTBJIEHHS COEMUHEHHWE XapaKTEPU3YETCsl CTPYKTYpoOi
mo6oit u3 popmyn (I)—(11I), (Ia)—(I11a), (Iaa), (Ib)—(I1Ib) umu (Ibb), rne R* npencrapaser coboit
rajioreH, -Ci1—Cs-anmkmn, -C1—Cy-ranorenankmn, -Ci—Cs-ranoreHankokcu, -S(C1—Cy-ankwmn) wmum
bypanwn, roe ¢ypaHu HeoOs3aTeNlbHO MOKeT ObITh 3amerneH -C1—Cys-amKuiioM; a oCTaBIINeCs

NIepeMEHHbIE TAKOBBI, KaK ornpeneneHo B 1%

BapHUaHTE OCYILECTBIEHMUSI.
CornacHo 7" BapuaHTy OCYLIECTBJIGHUs COEIMHEHHE XapaKTepU3yercsi CTPYKTypoi

moboit u3 popmyn (I)—(11D), (Ia)—(I11a), (Iaa), (Ib)—(I1Ib) umu (Ibb), rne R* npencrapaser coboit
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rajoreH, -CH3, -Ci-ranorenankuin, -Ci-ranoreHankokcu, -SCH3 wnn dypanmun, rae dypaHun
HeoOs13aTenbHO MOkeT ObiTh 3amemieH -CHj3; a ocraBmmecss mNepeMeHHbIE TaKOBBI, Kak

ompexaeneHo B 1%

BapHUAHTE OCYIECTBJICHUS.

Cornacao 8" BapmaHTy OCYINECTBJICHUS COEIMHEHHE XapaKTepU3yeTCsl CTPYKTYpOH
mo6oii uz popmyn (I)-(111), (Ia)—~(Ila), (Iaa), (Ib)—~(I1Ib) unu (Ibb), rne R* npencrapaser coboit
ranores,- CHs, -Ci-ranorenankun, -Ci-ranoresankokcu win -SCH3, a octaBiivecs nepeMeHHbIe
TaKOBBI, KaK orpeaesieHo B 1°% BapraHTe OCyIIeCTBIICHUSI.

Cornaco 9" BapmaHTy OCYINECTBJICHUS COEIMHEHHE XapaKTepU3yeTCsl CTPYKTYpOH
mo6oii uz popmyn (I)~(111), (Ia)—~(Ila), (Iaa), (Ib)—~(I1Ib) umu (Ibb), rne R* npencrapaser coboit
xjop, He3zamemeHHbll (ypanmn, -CHjz, -CF;, -OCFs, -OCHF, umun -SCH3, a ocrasmmecs

nepeMeHHbIE TAKOBBI, Kak orpeneneHo B 1%

BapPUAHTE OCYILIECTBIICHHSI.
CornacHo 10" BapuaHTy OCYILIECTBJIEHHS COEIMHEHHE XapaKTePH3YeTCsl CTPYKTYpOH
no6oii u3 popmyin (I)—(I1I), (Ia)—~(I1la), (Taa), (Ib)~(I1Ib) unu (Ibb), rne R* npencrasusier coboii -
CF; umu -OCF3;, a ocraBiimecs INEepeMEHHbIE TaKOBBbL, Kak ompeneneHo B 1° BapuaHTe
OCYIIECTBJICHHSI.
Cornacuo 11" BapwaHTy OCYINECTBJIEHUS COEIUHEHUE XapaKTEepU3yeTCsl CTPYKTYpOH
nroboit u3 popmyn (I)~(10I), (Ia)—(111a), (Taa), (Ib)—(I1Ib) unu (Ibb), rne R? npexncrasaser coboii -

CF3, a ocTaBinecs mepeMeHHbIe TaKOBBI, Kak omnpeneaeHo B 1%

BapUAHTE OCYIIECTBIICHHSI.

CornacHo 12" BapuaHTy OCYIIECTBIIEHHS COEIUHEHHE XapaKTePU3YETCsl CTPYKTYpOU
mo6oit u3 popmyn (I)—(111), (Ia)—(I11a), (Iaa), (Ib)—(I1Ib) umu (Ibb), rme R' mpencrapaser coboit
BOZIOPOJ WJIM TaJIOTeH; a OCTABIINECS MEPEMEHHbIE TAKOBBI, KaK ompeneneHo B 1°%, 6°%, 7°% 8%
9% 10° mym 11°™ BapuaHTe OCYLIECTBICHHSI.

CornacHo 13" BapuaHTy OCYIIECTBJIEHHS COEIUHEHHE XapaKTePU3YETCsl CTPYKTYpOU
moboit u3 popmyn (I)—(111), (Ia)—(11Ia), (Iaa), (Ib)—(I1Ib) umu (Ibb), rae R! npencrasnser coboit
BOnOpoa win (PTOp; a OCTaBIIMECS MEPEMEHHbIe TaKOBBI, KaK omperneneHo B 1°%, 6% 7°% 8%
9% 10° mym 11°™ BapuaHTe OCYLIECTBICHHS.

CornacHo 14" BapuaHTy OCYIIECTBIIEHUS COEIUHEHHE XapaKTepU3YEeTCsl CTPYKTYpOU
mo6oit u3 popmyin ()—(11I), (Ia)—(11la), (Iaa), (Ib)—(I1Ib) umu (Ibb), rae kaxawii R*° HezaBucumMoO
npencTaBisieT COOOM BOAOPON WJIM TaJiOTE€H, a OCTaBIIHUECS IEPEMEHHbIE TaKOBBI, Kak
ompenenieHo B 1°%, 6% 7°% 8™ 9O 10°% 11°%, 12°™ wnm 13°™ BapuaHTe OCYIIECTBIICHHSI.

CornacHo 15" BapuaHTy OCYIIECTBIIEHUS COCQUHEHHE XapaKTePU3YEeTCsl CTPYKTYpOu
mo6oit uz gopmyn (I)-(111), (Ia)—(I11a), (Iaa), (Ib)~(I1Ib) unu (Ibb), rne R* mpencrasnser coboit
BOnOpoxa win (PTOp; a OcTaBLIMECS MEPEMEHHbIe TaKOBBI, KaK ompeneneHo B 1%V, 6%, 7°% 8%
oM 10, 11°%, 12° mym 13°% BapuaHTe OCYILIECTBIICHUS.

CornacHo 16" BapuaHTy OCYLIECTBIIEHUS COEIUHEHHE XapaKTepU3yeTcsl CTPYKTypoi
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moboit u3 ¢opmynasl (Iaa) unu (Ibb), rme R mpencrasnser coboii Bomopox umu ¢rop, R?
npencrasisier coboii Ci1—Cs-ranorenankun umu Ci1—Cs-ranorenankokcu, R?® mpencrasiser
co0oii BOIOPO U X MpencTaBisieT CoO0i esioe YMCIIo CO 3HAYSHUEM 1.

Cornacuo 17" BapHaHTy OCYIUECTBJICHUS COCIUHEHUE XapaKTEePU3yeTCsl CTPYKTYpOH
moboit u3 popmynsl (Iaa) umu (Ibb), rne R! npencrasnser co6oii Bogopon, R? mpencrasiser
coboit Tpudropmerun wumu Tpupropmerokcu, R mpencrasnser coboii Bomopom M X
NpeACTaBIIsieT COOOH esioe YUCIIO CO 3HAYCHHEM 1.

CormacHo onpeneneHHbIM BapHaHTAM OCYIIECTBIEHHUS HACTOALIee H300peTeHne
OTHOCHTCS K JIOOOMY M3 COeUHEHUI, N300pakeHHbIX B pa3iene MPUMEpPOB HACTOSILICH 3asIBKH;
(papmarieBTHYECKH IPUEMIIEMbIE COJIH, a TAKKe HeHTpaibHble POPMBI TAKMX COSTUHEHUMH, TAKKE
BKJIIOYEHbl B Hacrosiuee wu3o0pereHne. OcoObiM  00pa3oM, pacKpbIThle  BapUAHTBHI
OCYIIECTBJICHUSI OTHOCSTCS K JIIOOOMY M3 COCOWHEHHH, NMPENCTABICHHBIX B MpUMepax 2a—2u;
(apmarieBTHYECKH IPUEMIIEMbIE COJIH, a TAK)XKe HEHTpaibHble (POPMBI TAKMX COSTUHEHUM, TAKKE
BKJIFOUEHbI B PACKPBIThIE BAPUAHTHI OCyInecTBIeHNs. COracHO MPeANOYTHTENIbHBIM BapUaHTaM
OCYIIECTBJICHUS PACKPBIThIE BAPUAHTbHI OCYLIECTBIEHHS OTHOCSATCS K JIIOOOMY U3 COeOUHEHUIl
2a-2u; (dapmaneBTUYECKH TpPHEMJIEMBbIE COJIM, a TakXe HeHWTpaibHble (OPMBI TaKuX
COeIMHEHUH, TAK)Ke BKJIIOYEHBI B PACKPBITIE BAPHAHTBI OCYIIECTBICHHUS.

Jlpyroii BapuaHT OCYLIECTBJICHHs HACTOSIErO N300pETEeHUs] OTHOCUTCSI K THAPATAM WU
COJNIbBATaM COEIMHEHUH, PACKPBITHIX B HACTOSINEM M300pETEHHH, TAKUM KaK 3TAHOJSITBHL, H
KPHUCTAJUTHYECKUM TOJMMOP(HBIM BelecTBaM Jirodoro u3 coenunennii popmydsi (1), (II) u (11I),

WIn UX (I)apMaLIeBTI/ILIeCKI/I MMPUEMIIEMBIM COJISIM.

Cnocobwvl nonyuenus coeounenuii N0 HACMOoseMy U300pemenHuIo
PackpriTel criocoOpl monyuenusi coenmneHuit dopmyasr (1), (II) u (III). B wnemnom,
coequnenne popmynel (I), tne R® nmpencrasnser coboit -CH3, MOXeT ObITh MONYYEHO MyTeM

OCYILIECTBJICHHs B3aUMOAEHCTBHI coenuHeHus ¢popmydsl (IV)

2
R 74\/(R2ﬁ)x
aQl |
COOH
av)

C Mpor-2-1H-1-aMIHOM ¢ MoJy4eHneM coennneHust Gopmyel (V):

2

RV\/ (R2°)X

aQl, | o
HN

A
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(V).
Hanee ocymiecTBisuiM  B3amMopelcTBHe — coenuHeHust  ¢opmynsl (V) ¢ 2-

METOKCHOEH3MJIAMIUHOM C TIoJTydeHueM coeanaenus Gopmysl (VI):

R (R20),

>

g

Ql,
—N
N/
MeO CH;3
R1

(VD).
Coenunenne ¢opmynsl (IV) 3areM MOryT monaBeprath yCJIOBHUSIM IEMETHIIMPOBAHUS C

nojryueHueM coenuHenns Gopmy st (VII):

R

-

2
7&\/1(R2°)x

Qg
_N
N
HO CHs
R1
(VID).
Coemunenne  Qopmynsr  (VI) wmoxer pearmpoBath ¢ (R)-3Tmin-6-6pom-3-

METHJITEKCAHOATOM ¢ ToNyueHueM coequHeHus popmyJisl (VIII):

Y\/(Rz")x

o} CH3
EtO

(VIID).
Hanee coemunenue ¢opmynbl (VII) moryr moasepraTh YCIOBHSM THOAPOJH3a C
nojiyueHueM coenuHerns Gopmy i (1).
INonoOubiM oOpa3om, coenuHenne Qopmynsl (II) moxer ObITh mONydeHO myTEM
OCYILIEeCTBIIEHHsI B3anMoaencTsus coenraeHust popmysl (VII) ¢ (£)-3Tun-6-6pom-4-MeTHireKc-

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



(IX).
IMocnenyromum rugponm3oMm coenuHeHus: (opmynsl (IX) mnonmyuanm coenuHeHue
dopmyasl (II).
AnanornusbiM oOpasoM, coenauHeHue Qopmyiasl (III) moxer ObITH MoMy4eHO MyTEM
ocylLIecTBlIeHUs] B3aumozercTtus coeauHeHuss ¢opmyasl (VII) ¢ (£)-3tun-6-0pom-2,2-

OUMETIIITEKC-4-€HOATOM C TIoNTyueHueM coequHeHust popmyrsl (X):

2
R 7¢\/[ (RZO)X

ay
_N
Ny

-

o)
CH
EtOJWO 3
HsC” "CH,
R1
(X).
INocnenyromuM TUAPONU30OM coeAuHeHus ¢opmynbl (X) moiy4daad COeJUHEHHE

dopmysr (11D).
IMoapoOHble MPOTOKOJIBI CHHTE3a Ui MOJy4YeHHs MPUBOAMMBIX B Ka4eCTBE MPUMEPOB

coenunenuii popmyiel (1), (I1) u (III) npencrasiens! B nmpuMepax 2a—2u.

Cnocoovl nevenus

PackpbiBaroTcsi crocoObl JieueHus csizaHHOTO ¢ PPARGS 3aboneBanust WK COCTOSHUSI Y
cyObekta. CmocoObl MOrYT MpeayCMaTpuBaTh BBEOCHHE CYOBEKTYy TepaneBTHYECKH
5(pPEeKTUBHOrO KOJMUYECTBA OJHOTO WJIM HECKOJbKUX COCIMHEHHH WM KOMIIO3MLIHIA,
NPENCTABJICHHBIX B HACTOSIIEM JJOKYMEHTE.

CornacHO OmHOMY BapHaHTy OCyIIeCTBJIIeHUs cCBsi3aHHbBIM ¢ PPARGS 3aboneBanunem
SIBJISIETCSl MUTOXOHIpUaibHOe 3aboneBanue. [IpuMepbl MUTOXOHApPHATBHBIX 3a00JeBaHUIN
BKIIOYAlOT B ceOsa ©Oe3 orpanmuenus Oonesnp Augbnepca, CPEO - XpoHHYeckyro
NPOTrPECCUPYIOIIYI0  BHEIHIOK  odranpmoruieruto, cuHapom Kwuphuca-Ceiipa  (KSS),
HacJeNCTBeHHYI0 onTHyeckyro Herponatuio JleGepa (LHON), MELAS - MHUTOXOHIpHATIBHYIO

MHOMATHIO, SHIE(PATOMHONATHIO, JAKTATAU03 U MonoOHbIe MHCYIbTY 3mm3046l, MERRF -
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MHOKJIOHUYECKYIO STHJIETICUI0 C PBAaHBIMH MBIIIEYHBIMH BoJIOKHaMH, NARP - HeliporeHHy:o
MBIIIEYHYIO CIaO0CTh, ATAKCHIO, MUTMEHTHBIN PETUHUT U cCUHIpoM [IupcoHa.

CornacHo apyruMm BapuaHTaM OCyLIeCTBieHUs cCBsi3aHHBIM ¢ PPARO 3aboneBanmem
SIBJIIETCSL COCYANCTOE 3a00JieBaHNe (Takoe KaK CepAeuHO-COCYOUCTOe 3a00sieBaHUe WIH JIF000e
3a0oneBaHre, NPU KOTOPOM OyZeT TMONe3HbIM YCHJIEHHE BacKyJSIpU3allMd B TKAaHSX,
JEMOHCTPHUPYIOINX YXYAIIEHHBIH WM HENOCTAaTOYHbIM KpoBOTOK). CormacHo apyrum
BapUaHTaM OCyLIecTBIeHHs cBs3aHHbIM ¢ PPARO 3aloneBanmeM sBIsieTcss MbIIEYHOE
3a0oneBaHNe, Takoe Kak MbliedHas auctpodus. [Ipumeps! MbleuHOM TUCTPO(YUN BKIIFOYAIOT B
ceOs1 Oe3 orpaHmveHus: MpleyHyo aucrpoduro [lromenna, mpimeunyro auctpoduro bekkepa,
Ta30BO-TUICYEBYI0 MBIIIEYHYIO AUCTPOPHUIO, BPOKACHHYIO MBIIIEYHYIO AUCTPOPHIO, Ijeye-
JIOTIATOYHO-JIMLIEBYIO MBIIIEUHYI0 AUCTPOPHUIO, MUOTOHUYECKYIO MBIIIEYHYIO JUCTPOHIO,
OKYJIO(papUHI€aNbHYIO MBIIIEYHYI0 ANCTPOPUIO, AMCTANBbHYIO MBIIIEYHYIO AUCTpopuio u
MBIILIEYHYIO nucTpoduro Dmepu-/peridpyca.

CornacHO HEKOTOPBIM BapHaHTaM OCYLIECTBICHUs CBsi3aHHbIM ¢ PPARS 3aboneBannem
WIN COCTOSIHUEM SIBJIICTCS AEMHUETMHU3NpYIoIIee 3a00IeBaHIe, TAKOE KaK PACCESTHHBIN CKIIEPO3,
Oonesnp  Illapko-Mapu-Tyra, OGonesup  Ilenmueyca-Mepubaxepa,  SHUE(PATOMHENHNT,
HEMPOMUENTUT 3PUTENILHOTO HEPBa, aapeHoneiikonuctpodust mim curapom [ uitena-bappe.

CornacHo JApyrMM BapuaHTaM OCyLIeCTBIeHHs CBsi3aHHbIM ¢ PPAROS 3aboneBanuem
siByIsieTCs: MeTabonudeckoe 3adoneBanue. [Ipumepbl MeTaboMuyecKux 3a00eBaHUI BKITIOYAIOT B
ceOs1 O6e3 orpaHHuYeHHs] O)KMPEHUE, TUIEPTPUTIIULEPUAECMHUI0, TUIEPIUIUAEMHUI0, THITO-ajb(a-
JIMMIOTIPOTENHEMHUIO, TUTIEPXOJIECTEPUHEMHIO, TUCITUITHAEMHIO, CHHAPOM X U CaxapHbIi auader
Il Tuna.

CornacHo clienyroyM BapuaHTaM OCyIIeCTBIIeHUs cBsi3aHHbIM ¢ PPARGS 3aboneBanrem
SIBJISIETCS] HApPYyILIEHUE MBIIIEYHON CTPYKTYphl. IIpumepbl HapylleHUIl MBIIIEYHONH CTPYKTYpbI
BKJIFOHAIOT B ceOst 0Oe3 orpaHuyeHuss MUONatHio beriema, 00Je3Hb LEHTPAJIBHOTO CTEPIKHS,
BPOXKIEHHYIO AUCIPONOPLHIO BOJIOKHUCTOIO THIIA, TUCTAIBHYIO MBIIIEUHYIO nuctpoduto (MD),
MD Jlrowenna n bexkepa, MD Dwmepu-/lpeiidyca, ruede-nonarouno-nuuesyro MD, muonaruio
T'MAJIMHOBBIX TEJIell, Ta30BO-TUIeueByI0 MD, MbllieuHble HAPYIIEHUs, CBSI3AHHBIE C HATPHUEBBIM
KaHAJIaMH, MHOTOHHYECKYIO XOHAPOIUCTPODHIO, MHOTOHHYECKYIO aucTpoduio,
MUOTYOYJISIpHYEO ~ MuoOmaTuio, 3aboneBaHne ¢  00pa3OBaHUEM  HEMAJIMHOBBIX  TeEJEll,
okynodapunreansayro MD u HenepkaHue MOYH MTPH HATPSKEHUH.

CornacHo clienyroIuM BapuaHTaM OCyIIecTBIIeHUs cBsi3aHHbIM ¢ PPARG 3aboneBannem
SBJISIETCS] HapylIeHUWEe HeWpoHanbHOU akTuBauuu. I[Ipumepbl HapylleHUN HENMpPOHAIbHOU
aKTUBALlMM BKJIIOYAIOT B cebst Oe3 orpaHmueHus: aMUOTPO(PUYECKHUN JIaTepasbHbIN CKJIEpPO3,

6onesnp llapko-Mapu-Tyra, cuanpom I'uiiena-bappe, cunapom JlamOepra-HToHa, paccesHHbIN
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CKJIEPO3, MHACTEHUIO TPABUC, TOBPEXAECHUE HepBa, NepUPEPUIECKYI0 HEeHpomaTuio,
CIMHAJBHYIO MBIIIEYHYI0 aTpo(uio, MO3MHUI Mapanud JIOKTEBOTO HEPBa M TOKCHYECKOE
HEePBHO-MBILIEYHOE HAPYLICHHUE.

CornacHo apyrum BapuaHTaM OCyLIecTBiieHUs CBsi3aHHBIM ¢ PPARO 3aboneBanmnem
SIBJSIETCSI  CBS3aHHOE C MBIIIEUHBIM YTOMJIGHHEM HapyuieHue. I[IpuMepsl CBS3aHHBIX C
MBIIIEYHbIM yTOMJICHHMEM HapyLIeHWH BKIIOYalOT B cebss 0Oe3 OrpaHHYeHus: CHHIPOM
XpoHHYeCKON ycranoctH, caxapHbiii auader (I wnm II Tuna), Gone3HP HAKOIUIEHUS TNIMKOTEHa,
¢ubpomuanrmo,  arakcuro  Dpuapelixa, NEPEMEKAIOLIYIOCI  XPOMOTY,  MHOIATHIO,
oOycnoBneHHyro HakoruieHueMm nununoB, MELAS, mykononmcaxapuno3, 6onesnp Ilomme u
TUPEOTOKCUYECKYIO MUOMIIATHIO.

CornacHO HEKOTOPBIM BapHaHTaM OCYLIECTBIEHHs cBs3aHHbIM ¢ PPARO 3a0oneBannem
SIBJSIETCSI CBSI3AHHOE C MBIIIEYHOW Maccoil HapyuieHue. [Ipumepsl CBS3aHHBIX C MBIIEUHON
MacCOl HapylIeHHH BKIIOYAIOT B ceOst 0e3 OrpaHWYeHus] KaxeKCHIO, JEreHepaluio Xpsina,
1iepeOpabHbIi Mapaand, CHHAPOM CHABIMBAHMS, MHOIIATHIO KDUTUYECKUX COCTOSTHHN, MUO3HT C
BKJIFOUEHHBIMH  TEJIbLIAMH, MBIIIEYHYI aTpoduio (OUCPYHKUHMOHAIBHYIO), CapPKOMEHHIO,
CTEPOUAHYIO MUOIIATUIO U CUCTEMHYIO KPACHYIO BOJTUYAHKY.

CormacHO ApPyruM BapuaHTaM OCYLIECTBIEHHUs cBsi3aHHbBIM ¢ PPARJ 3aboneBanunem
SBJISIETCS.  CBsI3aHHOE C OeTa-okucieHneM 3aboneBanue. [lpumepnl CBsi3aHHBIX C Oera-
OKHCIICHHEeM 3a00JIeBaHMI BKJIIOUAIOT B ceOsi 0e3 orpaHuyeHwss CHCTEMHBIH aeduuut
TpaHCHopTepa KapHUTHHA, AepuuuT kKapHutHHnaibMmurownrpanchepaser (CPT) II, nedunmr
mnmuHHOLenoueyHoH  am-KoA-permnporenasst  (LCHAD  wmm VLCAD),  nedunur
TpU(YHKIHOHANIBHOTO (epMeHTa, nepuuuT CcpeaHeuenoyeuHo ammi-KoA-neruaporeHasbl
(MCAD), neduut xopotkonenodeunoit ammi-KoA-nerunporenassl (SCAD) u pubodnaBuH-
YyBCTBHUTEbHBIE HapyIIeHus B-okucnerus (RR-MADD).

CornacHO HEKOTOPBIM BapUaHTaM OCYLIECTBIICHHs CBs3aHHbIM ¢ PPARS 3a0oneBannem
SBJISIETCS cOCyaurcToe 3abonesanue. [IpumMepbl cocymucThIx 3a00IeBaHuil BKIFOYAOT B cebs Oe3
OTPAaHUYEHUS] HEIOCTATOYHOCTb NepU(PEpUIECKUX COCYAOB, 3aboyieBaHue mepupepuIecKux
COCYIIOB, TIEPEMEKAIOINYIOCS XPOMOTY, 3aboneBaHue mnepudepudeckux cocynos (PVD),
3abonesanne nepudepudeckux aprepuii (PAD), okkiro3uoHHoe 3a0oneBanue nepudepuaeckux
aprepuii (PAOD) u nepudepryeckyro OOMUTEPUPYIOIIYIO aPTEPUOTIATHIO.

CornacHo napyruMm BapuaHTaM OCyIIeCTBiieHUs CBsizaHHbIM ¢ PPARO 3aboneBanuem
ABJISIETCS TJa3HOe cocyaucToe 3aboneBanue. [Ipumeprl TIa3HBIX COCYOUCTBIX 3a00seBaHUI
BKJTFOYAIOT B cebst Oe3 orpaHMYeHrsi BO3PACTHYIO MaKyJsipHYIO AereHepanuio (AMD), 6one3Hb
ITaprapara, TMOEPTEH3UBHYI PETHHOMATHIO, MHA0ETUYECKYI0 PETHHOIMATHIO, PETHHOIATHIO,

MAaKyJAPHYIO JETCHEPALUIO, KPOBOU3JIMAHUE B CETUATKY U I'NIAYKOMY.
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CornacHo clienyroIuM BapuaHTaM OCyIIecTBIIeHUs cBsi3aHHbIM ¢ PPARGS 3aboneBannem
ABisieTcss 3a00NieBaHME MBIIIEYHOrO ammapara riaza. [Ipumepsl 3a0ojeBaHHUN MBILIEUHOTO
ammapara rja3a BKJIIOHAlOT B ceOs 0e3 orpaHuueHusi crpadbmsm (Kocoriasue/OnysKaaroimii
B3IJISA/AUBEPTEHTHBIN CTPaOH3M), MPOTPECCUBHYIO BHEIIHIOK O(TaIbMOIUIETHIO, W30TPOIIHIO,
SK30TPONHIO, HapylleHue peppakuud W  aKKOMOJAIMH, THIIEPMETPONHIO, MHOIHIO,
ACTUIMaTH3M, AHW30METPOIHUI0, MPEeCOMONMI0, HApYLIEHWE AKKOMOJALUH WM BHYTPEHHIOKO
o(pTaTEMOTLIIETHIO.

CornacHo clienyroIyuM BapuaHTaM OCylIecTBlieHus cBsi3aHHbIM ¢ PPARGS 3aboneBannem
ABNsieTcs MeTabonuueckoe 3abonesanue. [Ipumeps MeTaboMMUECKHX HApPYLUIEHUH BKIOYAIOT B
ceOs 0e3 oOrpaHuueHHs] TUNEPIUNHUAEMHIO, IUCIUINUAEMHUIO, THIIEPXOJIECTEPHHEMHUIO,
TUNIEPTPUMIIULEPUAEMUIO, THITIOXONeCTepuHeMuIo 3a cuer HDL, runepxonecTepuHeMHUIO 3a CUeT
LDL wwumun xonecrepuHemuto He 3a cuer HLD, runepmporemnHemuro 3a cuer VLDL,
IAUCITUIIONPOTENHEMHIO, THUIIONPOTEHMHEMHIO anojunpoTenHa A-I, arepockiepos, 3aboneBaHue
apTepHONIOCKIIepo3, 3a0oNeBaHNe CEepAEeYHO-COCYAMCTOH CHUCTEMBI, LepeOpOoBacKyJIspHOE
3aboneBaHue, 3aboneBaHue nepudepruuecKoro KpoBOoOOpalieHus, MeTabOoNIUYeCKUil CHHIPOM,
cuHgpom X, oxkupenue, caxapbiii auader (I wnm I Tuma), rUNEPriuKEeMHIO, MHCYJIHHOBYIO
PE3UCTEHTHOCTDb, HAPYIIEHHYIO TOJIEPAHTHOCTD K IJIIOKO3€, TUIEPHHCYJIMHU3M, TUa0eTUYeCKue
OCJIO)KHEHUS, CEepACYHYK) HENOCTaTOYHOCTb, MH(PApKT MHOKapaa, KapIUOMHUOIMATHIO,
TUMEPTEH3UI0, HEAJTKOTOJNbHYK JKUpoByKO Oonesnb mnedeHu (NAFLD), HeankoroabHbIH
crearorenatuT (NASH), Tpom0O, Oonesnb AnblreiimMepa, HelponereHepaTUBHOE 3a00JIEBaHHME,
JIeMUEeTMHU3NpPYIoIIee 3a00IeBaHNe, PACCESHHBIA CKJIEPO3, JIEMKOAUCTPOPUIO HAAMOYECYHHKA,
IepPMaTHUT, TICOPHA3, aKHE, CTAPEHUE KOXKH, TPUXO03, BOCMAJICHUE, apTPUT, aCTMY, CHHAPOM
MOBBIIIEHHOH YyBCTBUTEILHOCTH KUIIEYHUKA, I3BEHHBINA KOJIUT, O0ne3Hb KpoHa 1 maHKpeaTur.

CornacHo clienyromuM BapuaHTaM OCyIIecTBIIeHUs cBsi3aHHbIM ¢ PPARS 3aboneBanrem
SIBJISIETCS 3JIOKAYECTBEHHAs OMyXOJib. [IpUMephI 3JI0Ka4eCTBEHHOH OIMyXOJIM BKIIFOYAKOT B cebs
0e3 OrpaHWYeHHUs] 3JIOKAYECTBEHHBIE OMYXOJIU OOONOYHOW KHINKH, TOJCTOW KHIUKH, KOXH,
MOJIOYHOH JKeJIe3bl, MPEACTATEIbHOM Kele3bl, THIHUKA W/ W JIETKOTO.

CornacHo ApyrmM BapuaHTaM OCylIecTBIeHHs cBsi3aHHbIM ¢ PPARS 3aboneBanunem
SBJISIETCSA WIIEMHUYECKOe MopaxkeHue. [IprMepsl MIIEMUYECKUX MOPAKEHUH BKIIIOYAIOT B cels
0e3 OrpaHWYeHHs] CEPIEYHYI0 HMIIEMHIO, TaKYI Kak HH()APKT MHOKapa;, WIIEMHUIO TOJIOBHOTO
Mo3ra (HarpuMep, OCTPBIA HINEMUYECKUH WHCYJIBT, XPOHUYECKYIO HIIEMHIO TOJIOBHOIO MO3Ta,
TaKyl0 KaK COCYAHMCTas JEMEHLHs;, U TPAH3UTOPHYK uineMuueckyro araky (TIA), wmmemmro
KUIIEYHNKA, TAKYK0 KaK HIIEMUYECKHH KOJHUT, HIIEMHIO KOHEUHOCTEH, TaKyl Kak OcCTpas
UIIEMUs] PYKH WJIM HOTH, MONKOXXHYIO HWIIEMHIO, TaKyl Kak IMaHO3 WJIM TaHTPeHa, Hu

UIIEMHUYECKOE TOBPEXKICHNE OPTraHa, TAKOe Kak HieMudeckoe nospexaenne nodku (IRI).
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CornacHo clienyroIuM BapuaHTaM OCyIIecTBIIeHUs cBsi3aHHbIM ¢ PPARGS 3aboneBannem
ABJISIETCS TOYeYHOe 3aboneBaHue. lIpumMepbl movyeuHbIX 3a00JI€BaHUN BKIHOYAOT B ceds Oe3
OTpaHUYEHUs]  TJIOMEPYJIOHE(PHT, TJIOMEPYJIOCKIEPO3, HEPPOTHUYECKHH  CHHAPOM,
TUMEPTOHUYECKUH  HE(PPOCKIepo3,  OCTPbli  HEQPHUT,  PEUUAUBHYID  TI'eMaTypHIo,
NEPCUCTUPYIOIIYIO T€MaTypHIO0, XPOHHYECKUI HeppHT, OBICTPO MPOTrpecCUpYIOIIUN HEPpPHUT,
OCTpO€ TOpakeHHe NOoYeK (TaKke W3BECTHOE Kak OCTpas IOYe4YHas HEJOCTAaTOYHOCTD),
XPOHMYECKYIO TIOYE€YHYI HEAOCTaTOYHOCTb, AHAOETHUYECKYI0 He(pOmaTHIO WIM CHHAPOM
baprrepa. B PCT/US2014/033088, BKIFOUE€HHON B HACTOSIIIUN JOKYMEHT MOCPEICTBOM CCBIIKH,
NOKa3aHO, YTO TeHeTndeckass u (Qapmakonorndeckas akrtusauusi PPARO cmocoOcrByer
MBIIIEYHON pereHepanuss Ha MBIIIMHONH MOJENM OCTPOrO TEPMUYECKOTO TOPAKEHHUS.
CnenoBatenbHO, Takke npenctasieHo npumeHeHne PPARS B kauecTBe TepaneBTHUECKON Len

IUISl YCUJIEHUS pereHepaTUBHON 3 PEeKTUBHOCTH B OTHOLIEHUU CKEJIETHOW MYCKYJIATypPhI.

Dapmayesmuyeckue KOMNOIUYUU U UX 86€0EHUE

JIOTIOTHUTENIbHBIE TEPAeBTUYECKUE CPECTBA

PackpriBatoTcst papmanieBTU4eCKHe KOMITO3UIMH, KOTOPbIe BKIIFOYAIOT B C€0sl OMHO MJIH
HECKOJIbKO MPEACTABIEHHBIX B HACTOSIIEM JOKYMEHTe coenHeHu (Hanpumep, 1, 2, 3, 4 umu 5
TAKUX COCIUHEHUN) U, KaK MMPABHJIO, TIO MEHbBILEH Mepe OHO JOTOJIHUTENIbHOE BEIIEeCTBO, TAKOEe
KaK BCIIOMOTaTeJIbHOE CPENCTBO, M3BECTHOE TEPAMEBTUYECKOE CPEACTBO, OTIUYHOE OT CPENCTB B
COOTBETCTBHUH C HACTOSILIIUM PACKPBbITHEM, U UX KoMOuHamu. COrjacHO HEKOTOPHIM BapUaHTaM
OCYINECTBJICHUs pacKpbiBaeMble aroHUCThI PPAR MOryT ObITh UCIIOJB30BAHBI B KOMOUHAIIUU C
OPYTMMU CPEACTBAMH, KOTOpbIe, KaK H3BECTHO, OONamarOT OJarOmpUsSTHON aKTUBHOCTHIO C
packpeiBaemMbiMu aronuctamu PPAR. Hanmpuwmep, packpbiBaeMble COEIUHEHHS MOTYT OBITh
BBEIEHbI OTNEJIbHO WJM B KOMOWHAIIMM C OOHUM HJIM HECKOJbKUMH JPYTUMH aroOHUCTaMHU
PPAR, TakuMu Kak THA30JUAUHIMOH, B TOM YHCIIE€ PO3UTIIUTA30H, MUOTJIUTA30H, TPOTJIUTA30H U
UX KOMOWHAIWHW, WIH CyJb(QOHWIMOYEBHHHOE CpPEICTBO WM €ero (apMaleBTUYECKH
npuemMjiemMasi CoJib, TaKhe Kak TOJOyTaMu, TOJa3aMui, TJIUMU3UA, KapOyTaMuz, TITUCOKCEIH],
TJU3eHTUA, TIUOOpHYpHI, THUOSHKJIAMHI, TJIUKBUIOH TJIUMENUPUJI, TJIHKIA3uO U
(dapMaLleBTHUECKHU TMPUEMIIEMbIE COJIM 3TUX COEAWHEHWI, WU Mypariurtasap, ¢apriurasap,
HaBerjuTa3ap, HeTorjurasoH, pusoriuta3oH, K-111, GW-677954, (-)-ranodenar, kuciora,
apaxuIOHOBasi KHUCIOTa, KiodOpar, remdpudposun, denodudpar, nunpodudpar, OGesadpudpar,
JIOBACTaTWH, TMpaBacTaTHH, CHUMBACTAaTUH, MeBAacTaTWH, (JIyBACTATUH, HHIOMETAIINH,
¢denonpoden, ubynpoden u papMaeBTHUESCKH MPUEMJIEMbIE COJIA 3THX COSTUHEHU.

CornacHO OJHOMY BapUAHTY OCYINECTBIICHHUS PacKpbIBA€MbIe COCIUHEHUS MOTYT OBITh

BBEJICHBI B KOMOMHALIUU C JeKcaM(peTaMUHOM, aM(peTaMHHOM, Ma3UHAOJIOM W (DEHTEPMHIHOM,
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a Tak)ke MOTYT ObITb BBEIEHBI B KOMOMHAIIMU ¢ MEJULMHCKIMHU IpenapaTamu, 00JaJar0IiuMu
MPOTHUBOBOCTIATUTENbHBIM 3P (HEeKTOM.

Kpome Toro, mnpu WCHONB30BAHMM [JIsI JIEYEHHUsT MeTabOIMYECKOrO COCTOSTHHS
bapmaneBTHUeCKE KOMIIO3ULIMH, TNPEACTABICHHbIE B HACTOALIEM IOKYMEHTE, MOTYT OBITh
BBEIEHbI B KayeCcTBe KOMOWHHPOBAHHOM Tepamuu C OOHUM HJIH  HECKOJbKUMH
(bapMaKoIOrNYeCK! aKTUBHBIMU BEINECTBAMHU, OOJANAIOIIMMU OJaronpusaTHbIMU 3¢ eKTamu B
OTHOLIEHUH METAa0OJMMYECKUX pPaCcCTPOMCTB Win HapyueHud. Hampumep, packpbiBaembie
bapmarieBTHUECKHE KOMIIO3ULIMN MOTYT OBITh BBeNleHbl B KOMOUHaK ¢ aroHuctamMu RXR nis
JedeHuss  MeTabOoNM4YecKux M CepHAeYHO-COCYIMCTBIX  3a00JeBaHUH,  MEIULUHCKHUMHU
npenaparamy, KOTOpbIE CHIXKAIOT COZEP’KaHHE TJFOKO3bl B KPOBH; MPOTHUBONHAOETHYECKUMHU
CpeACTBAaMH, TaKMMM KaK HMHCYJUHBI U HHCYJUHOBBIE NPOU3BOAHBIE, B TOM YHUCIIE JIAHTYC,
anuapa W ApPyrue HHCYJIMHBI OBICTpPOro AeWcTBusi, W mopyiaropamu penentopa GLP-1;
aKTUBHBIMH MHIPEMEHTAMU MJIs JIEYEHUS IUCIUIUAEMUHN, IPOTUBOATEPOCKIEPOTHUECKUMU
MEIULMHCKUMU TIpenapaTaMy; CpEeACTBAaMH IPOTHUB OXXUPEHHUs, MPOTHBOBOCHAIUTEIbHBIMU
aKTUBHBIMH HWHIPEUEHTAMH, AKTUBHBIMU MHIPEIUEHTAMU JUIs JIEYEHUS 3JI0KAUeCTBEHHBIX
OIyXOJIeH; POTUBOTPOMOOTHUECKHMHU AKTHUBHBIMU UHIPEUEHTaMU; AKTUBHBIMU
UHTPEIUEHTAaMU JIs1 JIEUEHUs] BICOKOTO KPOBSIHOTO 1aBJIEHUs; AKTUBHBIMHU UHIPEIUEHTaAMU IS

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

Cnocobbl BBEICHUS

To4yHOe KOJIMYECTBO COEAMHEHHUS, BBOOUMOIO CyOBEKTy sl o0ecrnedeHus
TepaneBTruecku 3(pdexkTuBHOrO KoMuecTBa, OyIeT 3aBHCETh OT CIOCOOA BBENEHUS, TUIA U
TSDKECTH 3a00JieBaHUST W/WJIM COCTOSIHUSL U OT XapaKTEPUCTUK CyObeKTa, Takux Kak olliee
COCTOSIHHE 37I0POBbsI, BO3PACT, MOJ, Macca Tejla U MEePEHOCHMOCTb JIEKAPCTBEHHBIX CPEICTB.
Crenanuict B JaHHOW O0JIACTH CMOJKET OMPEAETUTh MOIXOASIINE JO3HPOBKH B 3aBUCUMOCTH OT
3THX W Apyrux ¢akrtopos. [Ipyn BBeneHHMH B KOMOMHALMU C APYTUMH TEPaNeBTHUYECKUMHU
CPEACTBAMH  «TepaneBTHUeCKH 3(PPEKTHBHOE KOJUYECTBO» JIFOOOTO  JOMOJHUTEIBHOTO
TEPANEeBTHUECKOTO CPEeNCTBA(CPEACTB) OYAET 3aBUCETh OT THUIA HCIIOJIb3YEMOTr0 JIEKAPCTBEHHOTO
cpeactBa. Ilogxonsiue AO3MPOBKH HM3BECTHBI I OJOOPEHHBIX TEPANEBTUYECKUX CPEACTB U
MOTYT OBITh MOAOOpPaHBbI CHENHMAJINCTOM B HAHHON OOJAacCTH B COOTBETCTBHUH C COCTOSIHUEM
CcyObeKTa, THUIOM COCTOSIHUS(Hii), MOMAJEKAINEro JICYCHUIO, M KOJUYECTBOM COCIUHEHHS B
COOTBETCTBHHM C HACTOSIIMM HM300pETEHHEM, MOJUIeXKAIEro HCIONb30BAHUIO —COTJIACHO,
HarpuMep, TO3UPOBKAM, YKa3aHHBIM B JINTEpAType U PEKOMEHIOBaHHBIM B Physician’s Desk
Reference (57th ed., 2003). Hanpumep, TepaneBrudecku 3¢(HeKTHBHOE KOIUIECTBO MOXKET OBbIThH

o0ecre4eHo B eMUHIYHON 103UpoBaHHON Gopme (Harmpumep, ot 0,1 mr go mpubnusurensHo S50 r
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B CYTKH).

PackpriBaembie aroHncTel PPARS MoryT ObITh BBEIEHBI CYOBEKTY MYTSMHU, U3BECTHBIMU
CIenUaNuCTy B pAaHHOW obnactu. Ilpumepsl myTell BBeAEHHS BKIHOYAOT B cebsa  Oe3
OTpaHMYEHHUs] TapeHTepaibHOE, HalpuMep, BHYTPUBEHHOE, BHYTPUKOXKHOE, IOJKOXHOE,
nepopaibHOe,  WHTPaHa3aJlbHOE  (HAampuUMep,  UHTaJsIIHel),  YpEeCKOXKHOE,  MECTHOE,
TPAaHCMYKO3aJIbHOE U pEeKTaJbHOE BBeACHHE. THMUYHBINA CHoco0 MepopajbHOrO BBEAEHHS
COEIMHEHUI B COOTBETCTBUH C HACTOSIINM H300pETEHHEM IOKa3aH B HACTOAIIEM JOKYMEHTE
s coenuHeHus 2a, coenuHeHus 2d u coequHeHus 2n (cMm. mpumep 6). TunmudHble CrocoObI
BHYTPUBEHHOTO BBEJIEHHSI COETUHEHUH B COOTBETCTBHH C HACTOSIIIUM H300pETEHHEM OINMCAHbI B
NpeaBapUTENIbHON 3asiBKe Ha Bbimauy nateHTa CIIIA Ne 62/404390, BKIFOUEHHONW B HACTOSIIHUIA
JOKYMEHT MOCPEACTBOM CCBUIKH.

BBenenue TepaneBTUYECKHX CPEACTB C INOMOLIBIO BHYTPUBEHHOIO COCTaBa XOPOILO
U3BECTHO B (hapMaLEBTUUECKOH IPOMBIIUIEHHOCTH. BHYTpHUBEHHbIE COCTaBbI COZEpIKaT
(apmaLieBTHYECKH AKTUBHOE CPENCTBO, PACTBOPEHHOE B (papMaLeBTHYECKH MPUEMIIEMOM
pacTBOpUTENe WM PACTBOPE, TAKOM KakK CTEPHWIbHAS BOAA, HOPMaJIbHbIE (DU3NOJOTHYECKUE
pacTBOPBI, JIAKTATHBIN pacTBOp PuHrepa wim apyrue cojeBble PacTBOPBI, TAKHUE KAK PacTBOP
Punrepa.

IlepopanbHblii COCTaB, KaKk MPaBUJIO, TOTOBST KaK IIPECCOBAHHBIN Mpenapar, Haupumep, B
dopme Tabnerku uiau nmwmonau. Tabnerka MOXKET comepskaTh, Hampumep, MPUOIU3UTENTBHO S-
10% axTuBHOrO MHrpeauenta (Hampumep, conu Gopmysnsl (I), (II) wmm (III)), npubmuuTeNHEHO
80% HanosHUTENEH, pa3pbIXJUTeNeH, CMa3bIBAIOIIUX CPEACTB, INIUAAHTOB U CBA3YIOIIUX, a
takke 10% coenuHeHUl, KOTOpble OOECMEYMBAIOT JIETKYI) PACIagaeMOCTh, I€3arperanuio u
pacTBOpeHHe TaOJNETKU B JKETyAKe WM KHIIeyHUKe. 1Mo MOTyT OBITh MOKPBITHI CaXxapoM,

JIaKOM HJIM BOCKOM AJIsI MACKUPOBKH BKYyCa.

I[TPUMEPBI
lpumep 1a

Cxpununr akrusHoctu PPAROS

Knemounas xkynemypa u mpancghexyus. Knerku CV-1 Bpipamusamu 8 DMEM + 10%
ouuIlleHHOro aktusupoBaHHbIM yriaem FCS. Knerku BeiceBanu B 384-1yHOUHbBIE IJIAHIIETHI 32
CYTKH A0 TpaHchekuun ¢ mnonydeHueM koHpmoeHnTHocTH 50-80% mpu  TpaHChEeKIHm.
Tpancpuunposamu Bcero 0,8 r JIHK, comepxkameii 0,64 mukporpamma pCMX-PPARDelta
LBD, 0,1 mukporpamma pCMX beta.Gal, 0,08 mukporpamma penoprepa pGLMH2004 u 0,02

mukporpamma pCMX mycTroro BekTOpa, Ha JYyHKY C HCIHOJb30BAaHHUEM peareHTra i
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tpancexuuun FuGene B coorBercTBumM ¢ MHCTpykuusiMu m3roroButens (Roche). B kmeTtkax
obecrniedynBay 3KCIpeccuro Oenka B TedeHre 48 4acoB mociie 100aBIeHUs COSTUHEHUSI.

Inazmuowvr. Yenoseueckuit PPARO wucnonbzoBamu st [ILP-ammmudukammun PPARGS
LBD. Ammmuduruposaiu k IHK nurana-ces3eiBaromero nomena (LBD) uzodopmer PPARS (ot
amuHOKHCIOTH 128 PPARS no C-konna) u cnuBanmu ¢ JIHK-cBs3bBaromum nomeHom (DBD)
¢akxTopa Tpanckpunuuu apoxokeil GAL4 myrem cyOKIOHHpOBaHUs (PparMEHTOB B PAMKy B
BekTope pCMX GAL (Sadowski e al. (1992), Gene 118, 137) ¢ obpasosanuem mnazmun pCMX-
PPARDelta LBD. OcymecTBieHne ClIusHUNR TOATBEPXKIANIN IyTeM CEKBEHHPOBAHMSL
Jrorudepasueiii peroprep pPCMXMH2004 comepKUT MHOKECTBO KOMHN 3JIEMEHTa OTKJIHKA
JHK GAL4 nox MuHumanpHbeIM sykapuotuueckuM npomoropoM (Hollenberg and Evans, 1988).
CozpaBamun pCMXPGal.

Coeounenus. Bce coemmnenus pactBopsuii B DMSO wu paszbasmsmm 1:1000 mpu
nobaenenunn B kierkd. CoeiMHEHMS TECTHPOBAJIM B  YETHIPEX IMOBTOPHOCTSX IPH
KOHLeHTpausix, Bappupytomux ot 0,001 go 100 mxM. Knerku oOpabaTbiBaiu COeIUHEHHEM B
TeyeHue 24 dYacoB C TOCIeayuuM JrouudepasHbiM aHaau3oM. Kaxmoe coenuHeHHe
TECTUPOBAJIM [0 MEHbINEH Mepe B ABYX OT/EJIbHBIX 3KCIIEPUMEHTAX.

JIoyugpepaznsiii ananuz. Cpeny, CopepKalyr TECTUPYEMOe COSTUHEHHE, OTCAChIBAIU U
BbIMBbIBAJIM ¢ moMolbo PBS. 3atem B kaxkayro nyHky mobasmsuia S0 Mk PBS, conmepskaiero
1 MM Mg++ u Ca++. Jlroumdepa3Hblii aHATN3 BBIMOJHSUIA C UCTIOIb30BaHueM Habopa LucLite B
coorBeTcTBUM ¢ HHCTpyKiusimu usrorourenst (Packard Instruments). Mcmyckanue cBeta
KOJINYECBEHHO OMPENEeNsUTH MyTeM MOJICYeTa Ha YCTPONCTBE st CYMThIBaHUS TUTaHeToB Perkin
Elmer Envision. [{ns u3MepeHus: 3-rajakTO3UOa3HOW AKTUBHOCTH 25 MKJI CylepHATaHTa W3
KaXKJIOT0 JIn3aTa TpaHC(HEKIUH TIEPEHOCHTA B HOBBIN 384-7TyHOUHBIN MUKPOTUIAHIIET. AHATU3bI
C HWCIOJIb30BAHMEM O€Ta-rajlakTO3HMa3bl BBIMOJHSIM B IUIAHIIETaX C MHKPOIYHKAMH C
UCTIONIb30BaHMEM Habopa oT Promega 1 CUMTBIBAIHM HA YCTPONCTBE ISt CYUTHIBAHHS IUIAHIIETOB
Perkin Elmer Envision. [lanable mo OeTa-rajakTo3muaa3e HCIONb30BAIH Ui HOPMAJIU3ALHH
(3b¢dexTrBHOCTD TPaHCPEKIMH, KJIETOUHBIA POCT U T.J.) JAaHHBIX 110 JIOoLHdepase.

Cmamucmuyeckue cnocodvl. AKTHUBHOCTb COEIUHEHHsS BBIUUCISIM KaK KPaTHOCTb
UHIYKIMM TIO CpPaBHEHHIO ¢ HeoOpaboTaHHbIM oOpasmom. Iyl KakIoro COEOMHEHUs
obecrieunBau 3pHEKTHBHOCTh (MAKCHMAIBbHYIO aKTUBHOCTh) KaK OTHOCHTEJIBHYIO aKTHBHOCTH
no cpaBHeHH0 ¢ GW501516 - arorncrom PPARS. ECso mpencrasnsier co0oil KOHIIEHTPALIUIO,
obecneunBaromy 50% MakcUMabHON HaOMOMaeMOl akTUBHOCTH. 3HadYeHust ECso BRIYUCISITH
C TIOMOIIBIO HEJIMHEWHOH perpeccuu ¢ ucnonbzoanueM 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 TtpancakTuBaumumn
Coeaunenue CrpykTypa
macca PPAR-aeabTa (HM)
Coedunenue QN
o N/ 446,18 0,10
cpasnenusn 1 PPN é Mo
FsC
I
Coedunenue Ny
o N/ 447,18 3,80
cpasnenus 2 oAb O \é Me

Hexoropsle  coemuHeHHss B COOTBETCTBUM €  HACTOALIMM  H300peTeHHEM
JIEMOHCTPUPOBAIM AarOHUCTHYECKYIO aKTHBHOCTh B OTHomeHun PPARS u cenekTMBHOCTH B
orHomieHnu PPARGS. Kpome TOro, HEKOTOpble COEIUHEHHS B COOTBETCTBHM C HACTOSIIUM
n300peTeHneM JEeMOHCTPHPOBAIN YJIYHYLIEHHBIH KJIUPEHC IO CPAaBHEHUIO C COEIXUHEHHSMH
cpaBHeHUs.. Takke HEKOTOpbIE COCOMHEHHs B COOTBETCTBHM C HACTOSIIUM H300peTeHHEM

JIeMOHCTpUpOBau Hu3koe nHruouposanue hERG o cpaBHEHHUIO ¢ COEAMHEHUSIMU CPAaBHEHUSI.

Ilpumep 1b

dapmakoknHernyecknii (PK) ckpununr (L.V.)

B nanHoMm mpumepe onpenersin PK npoduib mpu BHYyTPUBEHHOM BBEIEHUN HEKOTOPBIX
aroanctoB PPARJ, packppiBaeMbIX B HACTOSIIEM JOKYMeHTe, y camioB Meimeii CDI1.
ITomoOHble cmocoObl MOTyT OBITH HCIOJNB30BaHbl JUIA  aHAIW3Aa JPYIHX COEOUHEHUH,
NPEeACTaBJIEHHbIX B HACTOsIIEM AOkyMeHTe. Bce coenunenus BBoaunu otaenbHO Mblam CDI
npu 1 mr/kr (i.v.), 3a UCKIFOYEHHEM COCOUHEHHUS CPABHEHMs MJISi COCOUHEHHs 2C, KOTOpoe

BBOJWJIH TIPU 3 MI/KT (1.V.), KAK OTMEUEHO HIIKE.

LV. (moza 1
LV. (zo3a 1 mr/kr)

MT/KT)
No Bricoku | CL Crpykrypa coeauneHus | Bricokuii CL
Crpykrypa
TIPHUM. W wm | (Ma/M | cpaBHEHHA HIH (mut/m
HH3KUH | uHyTa/ nuskuii CL | uHyTa/
CL KT) KT)
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LV. (moza 1
LV. (zo3a 1 mr/kr)
MT/KT)
No Bricoku | CL Crpykrypa coeauHeHus | Brrcokuii CL
Crpykrypa
TIPHUM. W wmm | (Ma/M | cpaBHEHHA WA (mut/m
HH3KUH | uHyTa/ Huskuii CL | uHyTa/
CL KT) KT)
o N\% Huzkwmit | 33 . N\% Bricokwuit 185
2b CQ/
R \% Huzkwmii | 22 - -- --
/ a
2c = Huskuit | 73 =\ | Boicokmit | 270%*
2d Hz-3a
HU3KOU
q FiC CTETICHH
==\ D\,N BO3JCUCTBU
o N\% Huskwmii | 25 o \2
Ho)k/_\/\/o " HO)I\/\/\/O Me " I[a‘HHBIe
5 HEC  MOTYT
OBITh
MOJTYyYCHBI
2e FACO, FJC/D
. N\% Huzkwmit | 70 . N\% Bricoxwnii 185
W“\é * HDM\é *
2f \q/
o Me FN\% - - - - -
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LV. (moza 1
LV. (zo3a 1 mr/kr)
MT/KT)
No Bricoku | CL Crpykrypa coeauHeHus | Brrcokuii CL
Crpykrypa
MpUM W wmm | (Ma/M | cpaBHEHHA WA (mut/m
HH3KUH | uHyTa/ Huskuii CL | uHyTa/
CL KT) KT)
2g \q/
[} Ve FN\% - - - - -
2h F3C, /
N:% Huzkmit | 25 - -- --
2i cl /
2j Cl /
N:N% Hrskwmit | 38 - -- --
2k \C
o ;N\% Huzkwmin | 17 - -- -
21 NN
o Me FN\% - - - - -
2m F2CO0,
o ;N\% Huzkwmii | 85 - - -
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LV. (moza 1

LV. (zo3a 1 mr/kr)

MT/KT)
Ne c Bricoku | CL Crpykrypa coeauHeHus | Brrcokuii CL
TPYKTYpa
TIPHUM. W wmm | (Ma/M | cpaBHEHHA WA (mut/m
HH3KUH | uHyTa/ Huskuii CL | uHyTa/
CL KT) KT)
2n H3-3a
F HU3KOU
=
N J FiC CTCIICHU
N
ZNeN BO3JCHUCTBH
8w Huzkwmit | 62 o N\e
. : o Ao Ve s JTaHHBIC
HE  MOTYT
OBITH
TIOJTYICHBI
.
20
.
o ge - - - - -
H 0.
HO’
2p we—""
o ge - - - - -
E 0.
HO’
FaC.
2q Huzknit | 11 - -- --

*nosa 3 MI/kri.v.

3HavyeHus1 BBICOKOTO Mt HU3Koro kiupenca (CL) oneHnBany Ha OCHOBAaHUH YKa3aHHOTO

3HAYEHUsI JUJIs1 IeueHOYHOro kposoroka y mbimeid (CL = 85 mu/munyra/kr). 3Hauenus CL u3

IUIa3Mbl  TIOJy4Yadu H3 (PapMAKOKWHETHYECKUX MNpoduiaed NpH 1.v. BBEACHUU COCOMHEHUH

mbimam CD-1 nocie BBenenust no3 qubo 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,

BKJIIOUCHHYHO B HaCTOﬂH_II/Iﬁ AOKYMEHT NTOCPEACTBOM CCHUIKH.
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CoenuHeHUs1 B COOTBETCTBHH C HACTOSIINM H300PETEHHEM UMEIOT JKelaeMble POoQIn
KJIMPEHCa, VJYULIEHHOE BO3ACHCTBHE W/WIM YIIYYLIEHHbIE XapPaKTEPUCTHKH BPEMEHHU

MOJIY>KU3HU IO CPABHEHUIO C COOTBETCTBYHOIIIUMU UM COCANHCHUAMU CPABHCHUS.

IHpumep 2

CuHTe3 1J11 NOJTy4eHHs1 COeANHEHHH BAPHAHTOB OCYIeCTBJICHUSI

Abbpesuamypsi

Me METHUJI

Et STUII

nPr H-TIPOTINII

iPr H30MPONHII

cPr LIUKJIOTPOTIUJI

nBu H-OyTHIT

iBu U300yTHIT

tBu mpem-0yTHi

Boc mpem-0yTHIOKCUKAapOOHMUIT

Ac aneTun

Ph bermnn

Tf TpudTOpMETAHCYIb(HOHUI

Ts 4-meTundeHmICyTbG) OHMI

DIAD OUU30MPONHIIA30ANKAPOOKCHITAT

EDCI 3-(3-mumeTHIaMUHONPONUI)- | -3 TUIKApOOAUIMUL

HOBt 1-runpokcudeH30Tpra3on

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

HBTU N,N,N,N’ N’ -rerpametun-O-(1H-6en30Tpuazon-1-mum)ypoHus
rekcadropdocdar

NBS N-OpOMCYKIITHUMUA

DIPEA TAU3ONPONUIITUIIAMUH

mCPBA METa-XJIOPIEePOKCUOEH30MHAST KUCIIOTa

Pearent Togni

3,3-numeTun- 1 -(Tpudropmerin)-1,2-0eH3HOIOKCOT

DCM OUXJIOPMETaH

DME IUMETOKCHUATAH

DMF N,N-numerunpopmamun

DMF DMA N,N-numerunpopmMaMuaa TUMETUITALETAb



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(TOPYKCYCHAsE KICIOTA
teTparuapodypan
MHKPOBOJIHOBOE O0JTy4eHHE
BOIHBIN
KOHLIEHTPALMS, BBIPAYKEHHAST B MOJIB/JI
KOMHATHas TeMIlepaTypa
TOHKOCJIOIHAst XpoMaTorpadust
BBICOKO3((EKTUBHAS JKUAKOCTHAsI XpoMaTorpadus
KMJKOCTHAsl XpoMaTorpadusi CpeHero JaBiIeHus
KUJKOCTHAsl XpoMaTorpadusi Macc-CrieKTpOMETPHs
MOHU3ALMS 3JIEKTPOPACTIbUIEHHEM (TIOJIOKUTENBbHBIA PEXKIM)

MOHU3ALMS 3JIEKTPOpacIbUIeHHEeM (OTpULIATENIbHBIN PEXUM)

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

ayoner (criekTp)

TpUILIET (CIIEKTP)

KBapTeT (CIEKTP)

JBOMHOM ayOJeT (CriekTp)

IIAPOKAst JIUHUS (CIIEKTP)

MYJIBTHIUIET (CIIEKTP)

Cunre3 (R)-3-metnn-6-(2-((S-merunn-2-(4-(rpudpropmeroxcu)penun)-1H-umuaasoan-

1-m1)MeTHI)(PpeHOKCH)reKCAHOBOH KHCJIOTHI (CoeduneHnue 2a)

F,CO

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

4 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 ® OFt Cragus-5 (R) OEt
O
f Me O
> Br\/\/‘\)j\
Cramuri-6 ® OEt
Cxema-2:
FCO,
(o]
COOH a b =N c
: NN 2 . N{)
~ Cragusa-8 B
F3CO Cramus-7  F,CO MeO Me Crammi-9
F1CO 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: Cunmes (R)-3, 7-Oumemunoxm-6-eHO801 KUCIOMbL:
Me Me O

Me = OH

B tpexropunoii kpyriaogoHHOH koide o0bemoM S 11 (R)-myneron (150,0 r, 986,84 mmonb)
nponysainu razoodpasubiM HCl B Tedenue 3 1 mpu -30°C. PeakimOHHYIO CMECh MEPEHOCHITH B
MIOBTOPHO 3aKYTOPHUBAEMYIO PEAKLIMOHHYIO MPOOUPKY, & CMECh OCTABIISUIM OTCTAMBATHCS IPH K.
T. B TeueHue 12 4. Cmech obpabareBanu pacteopoM NaOH (4 H, 3 1) U MONyYEHHYK CMeCh
nepememBaiy npu K. T. eme 12 4. Ilocne 3aBepuienus peakuuu (HAOMOAATM MPH MOMOIIU
TLC) peakunonnyro cMech pazdasisuiu Bogoi (1000 MiT) 1 mpoMbIBaJIN AUSTHIIOBBIM 3¢ upoM (3

x 1000 wmu). Bonmwni cnoii mopkucimsuiin (pH 4) pasbasnenasiMm HCl mepen tem, kak

SKCTPArkpoBain AMSTHIOBBIM 3dupom (3 x 1000 mur). OObeAMHEHHBIH OPTraHWYECKHH CIIOH
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cymmian Hax Oe3BomgHbiM NaxSOs4 M KOHUEHTPUPOBAIHM TPU TOHWKEHHOM IaBJIEHUH C
NOJy4eHHeM 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 cycneHsuro (R)-3,7-TUMETUIIOKT-0-€HOBOM
kucnotsl (100,0 r, 587,41 mmonb) u KoCOs (243,59 1, 1762,23 mmons) 8 DMF (1000 mn)
oOpabarbBasin >THiaOpomugoMm (95,94 r, 881,12 mmonb) mpu K. T. PeakunoHHyKO CcMmech
nepeMeIInBai TpH K. T. B TeueHue 2 4. [Tocne 3aBepiuenus peakunu (HaOII0Jau IPH TOMOLIH
TLC) peakuronHyi cmech paszbasisuid Bomoit (1000 Mi1) M 3KCTpardpoOBaIH AMSTHIIOBBIM
sapupom (3 x 1000 mi). OObenuHEHHbIE OPTaHMYECKHE SKCTPAKTBI CYLIWJIM HaJ O€3BOIHBIM
Na;SOs4 M KOHLEHTPUPOBAJIM MpPH TOHIKEHHOM JaBJIE€HUM C IMOJY4YEHHEM YKa3aHHOTO
coenunenusi (101,1 r (86,7%)).

'H SIMP (300 MI'u, CDCl3): § 5.08 (t,J=6.9 T, 1H), 4.12 (q, J = 7.2 Ty, 2H), 2.29 (dd,
J=147,6.0T'ny, 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-Oumemunokcupan-2-un)-3-memuineHmanoama:

Me Me O

M OEt
€0

B kpyriononnyro konby odbeMoM S 1 k pactBopy 3THI(R)-3,7-IUMETHIOKT-0-eHOaTa
(100,0 r, 504,51 mmounb) B amsTHiIOBOM 3¢upe (1 1) mo kxarmssm nobasisiu pactBop 65%
mCPBA (267,51 1, 1,01 monb) B gusTimnoBoM 3dupe (1 1) mpu -30°C. Kak Tonbko nobasneHue
3aBepLIMIN, cMech HarpeBasu 10 0°C 1 nmepeMeInnBaiy Mpy TOU e TeMIIepaType B TeUeHue 6 4,
nepes STUM €€ OCTaBJSUTH CTOSATh BCIO HOYb (~ 14 u) mpu 0-3°C. Ilocne 3aBepiieHus: peakuuu
(rabmonanu npu nomomu TLC) peakIMoOHHYI0 cMech pa30aBisuTi AUSTHIOBBIM 3dupom (1 1) u
npombiBain 1 H# NaOH (2 x 1 n), a 3arem Bogmoii (1 y). OpraHudeckuil ClIOW TPOMBIBAIU
COJIEBBIM PAcCTBOPOM, CyIIUiIHN Haa Oe3BogHbIM Na;SOs U KOHIEHTPUPOBAIN MPU MOHWKEHHOM
JaBJICHUH C TIOJy4e€HUEM yKa3aHHOTro coenuuenus (99,5 r, 92,0%).

"H AMP (300 MTI'u, CDCls): § 4.12 (q, /= 7.2 Ty, 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 1, 3H).

Cmaous-4: Cunme3s smun(R)-3-vmemun-6-oxcoeexcanoama:
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Me O
OHC/\/k)J\OEt
B xpyrnononHnoit konbe odvemom S 11 pactBop 3THi(3R)-5-(3,3-1uMeTHIOKCHpaH-2-1JT)-
3-merunnentanoara (99,0 r, 462,07 mmonb) B 1,4-muokcane (1 y1) oOpabaThiBaiy pacTBOPOM
NalO4 (296,49 1, 1,386 monb) B Boge (1 1) mpu k. T. PeakIIMOHHYIO CMeCh IepeMeIINBaIu MPH
TOM ke Temrieparype B TedeHue 12 4. Ilocne 3aBepeHust peakuuu (HaOIFOATN TPH TTOMOLIH

TLC) neopranmdeckue conu (uubrposamu depes cioii Celite®, a puibTpaT 3KCTparupoBanu

EtOAc (3 x 1 m). OObenuHEHHbIII OpPraHUYEeCKUH SKCTPAKT IMPOMBIBAJIH BOJOW, COJIEBBIM
pacTBOpoM U cymmin Haa 0e3BogHbIM NaxSOs. PacTBOp KOHLEHTPUPOBAIM NMPH MOHMKEHHOM
JABJICHUH C TIOJy4eHUEM yKa3aHHOro coenunenus (79,56 r, 99,3%).

'H SIMP (300 MI'u, CDCl3): 6 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'n, 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=7.2T'u, 3H), 0.96 (d, /= 6.6 'y, 3H).

Cmaous 5: Cunme3s smun(R)-6-cuopoxcu-3-memunzcexcanoama:

Me O

HO OEt

B kpyrnononnoit koibe oovemom 1 11 pacrBop stmi(R)-3-meTun-6-okcorekcanoata (79,0
r, 458,76 mmonb) B Metanoie (400 mi) obpabateBaian NaBHy (27,75 r, 734,02 MMouib) mpH K. T.
PeakunoHHyI0 cMech mepeMelnuBaiu Mpu K. T. B TedeHue 2 4. Ilocne 3aBeplueHust peakiuu
(Habmomanmu npu nomou TLC) peakimoHHyr0 cMmech pazdaeisiu Bomod (500 mut) u
skcrparupoBaiu EtOAc (3 x 500 mu). OObenuHeHHbIH OPraHUYeCKU SKCTPAKT CYLIWIU Ha
6e3BogHbM NarSO4 W KOHLEHTPUPOBAIM TMPH TOHMKEHHOM JaBJIEHHH C IOJyYeHHEeM
ykazaHHoro coenunenusi (70,0 r).

'H AMP (300 MTI'u, 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)-6-6pom-3-memuncexcanoama:

Me O

B OEt

B xpyrnononHoii konbe odvemoMm 1 11 pactBop 3THi(R)-6-THAPOKCH-3-METHITEKCAHOATA
(65,0 1, 373,56 mmonb) B DCM (650 mi) obpadateiBanu PBr3 (101,0 r, 373,56 MMoub) rpu K. T.
PeakiimoHHy0 cMmech mepeMeluBaid Npu K. T. B TeueHue 3 4. Ilocne 3aBepiieHus peakuuun
(mabmromamu mpu nomomm TLC) peakumonHyro cmech paszOaensiin Bomoit (500 wmu) u

SKCTPArrpoBain AUSTIIIOBBIM 3pupoM (3 X 500 mur). OpraHHUYecKHil SKCTPAKT OTACNSIH U

cymmian Han Oe3BomHbIM NaxSOs. PacTBopuTeNns ynamsiii NpU TOHWKEHHOM JaBIIEHHH.
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Tpebyemsblii mpoaykT nonydanu (57,12 r) u ucrnonb30Baiy cpa3zy Ha Cleyromed 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-
(Tpudropmerokcu)oensoitHoi kucnotsl (20,0 r, 97,08 MMonb) u npon-2-uH-1-amuHa (6,44 T,
116,49 mmonb) B DMF (200 mi) obpabateiBanu nocnenosarensHo EDCLHCI (22,24 1, 116,49
mmons), HOBt (16,01 1, 116,49 mmonb) u EtsN (20,4 mi, 145,62 MMonb) nipu K. T. B aTrMocdepe
a3ora. PeakioHHYIO cMech NepeMeInBaly IpH K. T. B TedeHue 12 4 B armocdepe azora. ITocne
3aBepuieHus1 peakuuu (Habmomamu npu nomoumu TLC) peakMOHHYIO CMeCh pa30aBIsuIH
JIEASTHOM BOAOH M TBEPAOE BEIECTBO OCAXKAAIOCH. TBeproe BemecTBO (GUIBTPOBAIN U CYLIHIIH
IPY TIOHM>KEHHOM JIaBJIEHUH C MOJIyYeHHeM yKa3aHHOro coenunenus (22,0 r, 95,4%,).

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

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

Cmaous-8: Cunmes 1-(2-memoxcudensun)-5-memun-2-(4-(mpugpmopmemorxcu)penun)-

1 H-umuoasona:

F4CO
—N
N/
MeO Me

B noBtopHO 3akynopuBaemoii nmpodupke odremom 500 mut pactBop N-(mipon-2-uH- 1 -mm)-
4-(rpudTopmerokcn)dbensamuna (15,0 r, 61,73 mmonb) u 2-merokcubensunamuna (21,10 T,
154,32 mmonb) B Tonyose (150 mi) obpadateiBamu Zn(OTf), (2,30 r, 6,17 MMonb) Tipu K. T. B
armocepe asora. Peakumonnyro cmech HarpeBan npu 120°C B Tteuenume 12 u. Ilocne
3aBepieHus peakiuu (Habmronamu npu nomomu TLC) peakinOHHYIO cMeCh pa30aBIisiiu BOIAOU
u skcrparuposann EtOAc (3 x 100 mur). OpraHu4eckuil SKCTPAKT MPOMBIBAINA HACHIIEHHBIM
NaHCOj3, coneBbIM pacTBOpoM U cyinmin Hax 0e3BopHbM NaxSOy. PacTBOp KOHIEHTpHUPOBAIH
NpU TIOHW)KEHHOM JIaBJICHWH, a TIIOJyYeHHBIH OCTATOK OYHWINAIH METOAOM KOJOHOYHOU
xpomarorpaguu Ha cunmkarene (smouposanue, 25% EtOAc B rekcane) C mMoJdydeHHEM

ykazaHHoro coenuHenus (15,2 r, 67,8%).
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'H SIMP (300 MI', 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'n, 1H), 6.91-6.86 (m, 2H), 6.37 (d, J = 7.5 T, 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 mi pactBop 1-(2-merokcubeHsui)-5-meruin-2-(4-
(TpudTopmerokcu)penmn)-1H-umunazona (30,0 r, 82,64 mmonp) B nuxysopmerane (300 wmur)
obpabarbBasiu mo kammsiMm BBrs (30,0 mn, 82,64 mmonb) mpu 0°C. PeakuMOHHYIO CMeCh
nepeMeIInBaly IpH K. T. B TeueHue 2 4. [Tocne 3aBepiueHus peakunu (HaOII0JaIu P TOMOLITH
TLC) peakumonnyro cmech nommenaunBanu (pH ~ 9) Bomubiv NaHCOs3 u skctparuposaiu
EtOAc. Opranuueckuii 5kCTpakT cymmin Haa Oe3BoaHbIM Na;SOs M KOHIEHTPUPOBAIH TPH
TIOHMKEHHOM JaBJIEHUHU C TIOJyYEeHUEM yKa3aHHOTo coequHenus (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, J=7.8 ', 1H),
5.09 (s, 2H), 2.06 (s, 3H).

YF IMP (300 MI'y, DMSO-de): & -56.76.

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

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

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

(100 mn) obpabarsBany KO'Bu (9,66 1, 86,13 Mmonb) u 5Tui(R)-6-6poM-3-METHUITEKCAHOATOM
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(20,33 1, 86,13 mmonb) mpu K. T. B atMocdepe azora. [lonyueHHYI PEaKIMOHHYIO CMECh
nepeMelnBai Npy K. T. B TeueHue 2 4. [Tocne 3aBepruenus peakuuu (HaOIOgaIN IPYU TOMOIIH
TLC) peakumoHHYIO CMeCh TacCWId JIEOIHOW BONOM M 3KCTPArupOBAJM STHIJIALETATOM.
Opranudeckuii CIOW TNPOMBIBAJIH COJIEBBIM PAcTBOpPOM, Cymmian Hanx Oe3BogHbIM NaxSOsu
KOHLIEHTPUPOBAIU TIPU TOHIKEHHOM nAaBlieHHH. [lonydeHHBIH OCTATOK OYHUINAIH METOAOM
KOJIOHOYHOH Xpomarorpaduu Ha cunukareine (rpanueHTHoe smoupoBanue, 15-30% EtOAc B
reKcaHe) ¢ MoJyuYeHueM yKkazaHHoro coenunenus (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)gherun)-
1H-umuoazon-1-un)memun)ghenokcu)eexcanogoii kuciomol (coeounenue 2a):

F5CO

—N

O Me N\\/)
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B xpyrnogonHoit konbe oobemom 250 M nepeMernnBaeMblii pacTBop 3TUI(R)-3-MeTHII-
6-(2-((5-metun-2-(4-(rpudTopmerokcu)penmn)- 1 H-umunazos- 1 -uia)metin ) eHOKCH )rekcaHoaTa
(7,5 r, 14,86 mmonb) B THF (75 wmun), stanone (32 mu) u Bome (32 mu) oOpabarbiBayiu
MoHoruzaparoM ruapokcuna jutus (3,12 r, 74,33 Mmonb) mpu K. T. PeakIMOHHYIO CMeCh
nepeMelmBaId Npu K. T. B TeueHue 12 u. Ilocnme 3aBeprueHus peakuuu (HaOMOZaMd mpu
nomomn TLC) peakuMOHHYHO CMeCh KOHIEHTPHPOBAIM TMPH TOHMKEHHOM JaBJICHHH.
IMonyuensnslit ocrarok npombiBaiu EtOAc, paz0asisiin xonogHow Bonoi u nogkucisui (pH ~5)
1 v HCl. Tsepmoe BemecTBO (MIBTPOBATM W CYIIMIM IPH TOHWKEHHOM JaBJICHUH C
MOJTyYeHUEM YKa3aHHOTO coenuuenus (5,3 T, 75,7%).

'H SIMP (400 MI't, DMSO-ds, 80°C): § 11.70 (brs, 1H), 7.57 (d, J = 8.4 I'u, 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, /=7.2 '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 ', 3H).

YF SIMP (400 MI'y, DMSO-de): § -56.80

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

HPLC: 98,19% (210 um).

IIpumep-2b:

Cunres (R)-6-(2-((2-(4-xnop¢penunn)-S-metua-1H-umuaazon-1-un)merni)peHoxcn)-
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3-MeTHJIreKCaHOBOI KUCIO0THI (coedunenue 2b)
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Cmaousa-1: Cunme3s 4-xn10p-N-(npon-2-un-1-un)benzamuoa:

s
Cl

Yka3aHHOe COeqVHEHUe CHHTEe3UpoBaHM U3 4-xjopOeH3oiHoN kuciotel (5,0 T, 31,94
MMOJIb) U Tpon-2-uH-1-amunra (1,75 1, 31,94 MMOJIB) Ha OCHOBE MPOIENYpPbI SKCIIEPUMEHTA,
ONMUCAHHOW 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 I'm, 2H), 4.04-4.02 (m, 2H), 3.12 (t, /= 2.8 'y, 1H).

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

Cmaousa-2: Cunme3s 2-(4-xnopgpenun)-1-(2-memoxcubensun)-5-memun-1 H-umuoazona:
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Cl
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VYkazaHHOE COeqUHEHNE CUHTE3NpoBaiu u3 4-xyop-N-(mpomn-2-un-1-um)densamuna (1,0

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

SKCIEPUMEHTA, OMCAHHOW Ha CTaAuK-8 mpumepa-2a.

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

'H SIMP (400 MI'n, CDCls): & 7.41 (d, J = 8.8 T'n, 2H), 7.30-725 (m, 3H), 6.98 (s, 1H),
6.93-6.88 (m, 2H), 6.58 (d, /= 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: Cunmes 2-((2-(4-xnopghpenun)-5-memun-1H-umuoazon-1-un)memun)henona:
Cl

=N

%

HO Me

YkazaHHOE COEAMHEHHE CUHTEe3upoBau 3 2-(4-xnopdenun)-1-(2-meTokcubeH3mn)-5-

metw- | H-umunaszona (0,8 r, 2,56 MMOJIb) Ha OCHOBE MIPOLIEAYPHI 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-xnopgherun)-5-memun-1 H-umuoaszon-1-
un)memin)gheHoxcu)-3-memuneeKCanoama.

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

umunazon-1-unm)merun)pernona (0,6 r, 2,01 mmonp) u 3TUN(R)-6-OpoM-3-MeTHITEKCAaHOATA

(0,186 r, 1,48 MMoOmb) Ha OCHOBE MpPOLEAYPbl SKCIIEPHMEHTA, OMHCAHHOW 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-xnopgherun)-5-memun-1 H-umuoaszon-1-
un)memun)gheHoxcu)-3-memunceKCanoBoll kuciomoi (coeounenue 2b):

Cl

VYka3aHHoe coenuHeHHe CHHTe3UpoBanmu U3 STUI(R)-6-(2-((2-(4-xnopdenn)-S-merun-
1H-umupnazon-1-un)merun)penokcn)-3-mermirekcasoara (0,3 r, 0,66 MMOIb) Ha OCHOBE
MpoLenypbl SKCIIEPUMEHTA, ONMUCAHHONW Ha craguu-11 npumepa-2a, W OYHUINAIA METOAOM
NpernapaTuBHON TOHKOCIOHHOH Xpomarorpaduu Ha cuiukarene (smouposanue, 4% MeOH-
CHxCl).

Beixon: 0,05 r (18%).

'H AMP (400 MI'y, DMSO-ds, 80°C): & 7.48 (d, J = 8.4 'y, 2H), 7.40 (d, J = 8.4 T'yy,
2H), 7.24 (t, J=7.6Tu, 1H), 7.00 (d, /=84 Tu, 1H), 6.88 (s, 1H), 6.84 (t, /= 7.6 ', 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)dpenunn)-S-merui-1 H-umuaazon-1-
WI)MeTHI)PeHOKCH )-3-MeTHIITeKCAHOBOI KHCJIOTHI (coedunenue 2c):

7 O



Cmaous-1: Cunmes smun(R)-6-(2-((2-(4-(pypan-2-un)henun)-5-vemun-1 H-umuoazon-1-
un)memun)ghenoxcu)-3-memuncekcanoama.

7 O
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B xpyrnononnoii konbe odvemom 50 mi nepementuBaemblii pactBop 2-((2-(4-(dpypan-2-
wn)pernn)-S-metui- 1 H-umuaaszon-1-un)merun)denona (0,2 r, 0,60 mmoinb) (cocod monyueHus
KOTOPOro packpbIT B 3asiBke Ha mareHT CIIIA Ne 62/061483, BKJIIOYEHHOH B HACTOSIIUI
nokyMeHT nyteM ccbutkn) B DMF (5 mur) o6padaresanu K2COs (0,25 1, 1,81 mmons) u stun(R)-
6-6pom-3-merunrexkcanoatom (0,42 r, 1,81 mmonp) npu k. T. B atMocdepe azota. [lonydeHnyro
peakiuoHHy0 cMmech HarpeBasiu A0 60°C B Teuenue 12 4. Ilocnme 3aBeplueHHst peaklUU
(mabmromamu  mpu  nomormm  TLC) peakuMOHHYHO CMeCh TacWiIM JIEASHOM BOIOH U
SKCTparupoBainn sTwianeratoM (25 ma X 3). OObenuHEHHBIH OPraHMYECKHH SKCTPAKT
NPOMBIBAJIA COJIEBBIM PAcTBOPOM, Cymwin Haja 0e3BomgHbIM Na;SOs.M KOHLEHTPUPOBAIN TPU
NOHW)KEHHOM  fAaBiieHHH.  [lodydeHHBIH  OCTaTOK  OYHMINAIA  METOIOM  KOJOHOYHOH
xpomarorpadpun Ha cuimkarene (rpagueHTHoe smroupoBaHue, 15-30% EtOAc B rekcane) ¢
nojiyueHueM ykazanaoro coequnenus (0,181 r, 61,2%),).

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

Cmaoua-2:  Cummes  (R)-6-(2-((2-(4-(¢hypan-2-un)penun)-5-memun- 1 H-umuoazon-1-

un)memun)gheHoxcu)-3-memuieeKCaAH0B0ol KUCI0msl (coeounenue 2c):
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VYkazaHHOe coenanHeHne cuHTe3npoBanu u3 3THI(R)-6-(2-((2-(4-(pypan-2-un)dpenun)-5-
metui- 1 H-umunason-1-nn)mernn)penokcn)-3-metunrekcasoara (0,180 r, 0,37 mmonb) Ha
OCHOBE MPOLEAYPHI SKCIIEPUMEHTA, ONUCAHHOM Ha cTaauu-11 npumepa-2a, U OUUINAINA METOIOM
npenaparusHoii HPLC [Luna (250 mm x 21,20 MM, 5 MkMm); motok: 18,0 Mu/MHH, mOIBUXKHAS
daza: A/B =0,1% TFA B Boge/ MeCN; T/%B = 0/20, 2/20/ 8/70].

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

'H SIMP (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, /= 8.4 T, 1H), 5.18 (s, 2H), 4.02 (d, /= 6.0 'y, 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 T'y, 3H).

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

HPLC: 97,50% (210 um).

Ilpumep-2d:

Cunre3 (R)-3-meTnn-6-(2-((S-metunn-2-(4-(tpudropmernn)penmni)-1H-umuaazon-1-
WI)MeTH)(PEHOKCH )reKCAHOBOH KHCJI0ThI (coedunenue 2d)

FsC
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Cmaous-1: Cunme3s N-(npon-2-un-1-un)-4-(mpughpmopmemun)oensamuoa:

0]
joRn
FsC

B xpyrmomonHoii konbe oObemom 500 M mepeMelnudBaeMblii  pacTBOp  4-

FsC

z
X

4

(Tpudropmern)densoitnoit kucaotel (10 T, 52,63 mmonb) u npon-2-uH-1-amuna (3,47 r, 63,15
mmoJie) B DMF (200 mi) obpabateiBanu nocienoBatenbio 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 NepeMeIlmBain Mpu K. T. B TeueHHe 12 4 B armocdepe asora. Ilocie
3aBepiieHust peakuuu (HaOmomamu npu nomomm TLC) peakumoHHYHO cMech pa30aBisu
JIENSTHON BOZOW M TBEPAOE BEIECTBO OCAKAANOCh. TBepaoe BemecTBO (GUIbTPOBAIU U CYLIHIN
NPY IOHM)KEHHOM JIaBJICHHUH C MOJIyYeHHeM 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-memoxcubdensun)-5-memun-2-(4-(mpugpmopmemun)penun)-1H-

UMUOAQ30J1A:
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B moBTOpHO 3aKkymopuBaeMoill peakIHOHHOH mpodupke oobemom 500 mn pactop N-

(npon-2-un-1-un)-4-(tpudropmernn)denzamuna (13,3 r, 5859 wmmomp) wuw @ 2-
merokcuoOensunamuna (12,0 r, 87,84 mmonn) B Tonyose (150 mr) obpadarsiBanu Zn(OTf) (6,67
r, 17,5 mMonp) mpu k. T. B atMocdepe a3ora. Peakunonnyrwo cmecy 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 mu). OOwbenuHeHHbIH
OpraHMYeCcKuil 3KCTpakT npombiBaiu HacellieHHbIM NaHCO3, coneBbIM pacTBOPOM M CYIIWIH
Hag Oe3BomHbIM NaxSO;. PacTBOp KOHLEHTPHPOBAJIM IPU IOHM)KEHHOM JaBJICHUH, a
NOJIYYEHHbIH OCTATOK OYMINAJIM METOAOM KOJIOHOYHOW Xpomartorpapuu Ha CHIHKarene
(amoupoBanue, 25% EtOAc B rekcane) ¢ nojy4eHueM ykasannoro coenunenus (17,3 r, 85,3%).

'H SIMP (400 MT'u, CDCI3): § 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-umuoason-1-

un)memun)ghenona:
FsC
—N
0
HO Me

B kpyrnononHo# xonbe odvemom 500 mn pactBop 1-(2-meTrokcuOeH3mn)-5-mermn-2-(4-
(Tpudropmermn)pernn)-1H-umunazona (17,3 r, 49,94 mmons) B8 DCM (150 mi) mo kamisim
obpabarsanu BBr3 (1,0 M, 90,0 mr) mpu 0°C. PeakunoHHYI0 CMeCh MEpeMEIInBaIH MPH K. T. B
teuenne 4 4. [Tocne 3aBepienus peakiuu (Hadmoanu npu nomomnu TLC) peakiiMOHHY0 cMeCh
nogmenaynBaiu (pH ~ 9) BomapiMm NaHCOs wu skcrparmpoBaiiu EtOAc (3 x 500 wmu).
OObennHeHHBII OPraHUYeCKUH SKCTPAKT cymmin Haa 6e3BogHbiM NaxSO4 U KOHLIEHTPUPOBAIN
NPY TIOHM)KEHHOM JIaBJICHUH C MOJIyYeHHEM YKa3aHHOro coenuHeHns (19,2 r, HEOUHIIeHHOr0).

"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)hperun)-
1H-umuoazon-1-un)memun)ghenoxcu)eexcanoama:

FiC

B xpyrnononHoit konbe odvemom 250 M nepemennBaemMblii pactBop 2-((5-merun-2-(4-
(Tpudropmerun)pennn)-1H-umunazon-1-un)mernn)penona (4,0 r, 12,0 mmons) 8 DMF (100
mi) obpabareisamun KOBu (4,03 1, 36,1 Mmonb) u 3tri(R)-6-6poM-3-meTuirekcanoarom (8,52
r, 36,10 mmonp) mpu K. T. B arMochepe azora. [lonydeHHYIO pPEaKLHOHHYIO CMeECh
nepeMelnuBaiy npu K. T. B TedeHue 12 4. Ilocnme 3aBepuieHuss peakuuu (HaOmomanu mnpu
nomomy TLC) peakuMOHHYIO CMeCh racHJIU JIEASTHON Booi u skcTparuposainu EtOAc (3 x 100
mit). OObearHeHHbIH OpPraHU4YeCKUil 3KCTPAKT MPOMBIBAIN COJIEBBIM PACTBOPOM, CYIIWJIN HAJ
6e3BomHbIM NaxSO4 M KOHLEHTPUPOBAIU NPH TOHMKEHHOM JaBlieHUH. [1oyueHHbIH OCTaTOK
OYMIIATA METOAOM KOJIOHOYHOH XpomMaTtorpaduu Ha cuimkarene (TpagueHTHOE SJIFOUPOBAHHUE,
15-30% EtOAc B rekcane) ¢ mojy4eHueM ykasanHoro coequHenus (3,31 r, 56,3%).

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

Cmaous-5: Cunmes (R)-3-memun-6-(2-((5-memun-2-(4-(mpugpmopmemun)ghernun)-1 H-
UMUOazon-1-un)memun)henoxciu)eexcanoeoii kuciomol (coeounenue 2d):

FsC

—N

Y

O Me N\e

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

B kpyriogonHol konbe ooremom 250 Mt mepeMenuBaeMbiid pacTBOp STUI(R)-3-MeTHII-
6-(2-((5-metun-2-(4-(rpudTopmernn)penmn)- 1 H-umunazodn- 1 -uia)merin )P eHoKCH )rekcaHoaTa
(3,3 1, 6,75 mmons) B THF (30 wmu), stanone (10 mum) m Bome (10 mi) oOpaGarbiBanu
MoHoruzaparom ruzapokcuna jurtus (1,42 r, 33,8 mmonb) mpu k. T. PeakunoHHyr cmech
nepeMemuBaiu Nmpu K. T. B TeueHue 12 u. Ilocne 3aBepineHusi peakumu (HAOMIOOAIH TIPU
nomomn TLC) peakuMoHHYHO CMeCh KOHLEHTPHPOBAIM TMPH IOHIKEHHOM JaBJICHHH.

INonyuennslit ocratok npomsiBaiu EtOAc, paz0asisiin xonogHol Bonoi u nogkucisi (pH ~5)
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1 5 HCI. TlonyueHnHoe TBepoe BEIECTBO (PMIBTPOBAIN M CYLIMIIN NPU MOHKEHHOM JIaBICHUN
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 I'u, 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=68Tmn, 1H), 5.16 (s, 2H), 3.98 (t, /= 6.0 I'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, J= 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 nonumopghpos u coneit coeounenusn 2d

Paznuunbie popmbl coenuuennst 2d MOryT ObITh 0Opa30BaHbI MPU MOMOIIU PA3TUYHBIX
SKCIEPUMEHTAIbHBIX CIIOCOOOB KPUCTAJUIN3ALINY, KaK OMHCAHO HUXKE.

Coeounenue 2d, hopma B

Hosyto popmy B coennnenust 2d nonydanu mytem oOpa3oBaHUs B3BeCH coenuHeHus 2d
B otunauerare npu 50°C, 2-npomanone mpu 50°C, aumerone mpu 25°C, Bome mpu 25°C,
Boze/meranose npu 25°C wnu stanose mpu 25°C.

Coeounenue 2d, popma C

Hogyto popmy C coenmnenus 2d nonydanu myteM oOpa3oBaHUs B3BeCH coenuHeHus 2d
B aueronurpmie npu S0°C, Bone/aueronurpmie npu 4°C u 2-merunrerparunpodypaHe mpu
4°C.

Coeounenue 2d, popma D

Hogyto ¢opmy D coenunenus 2d nonyyanu myreM oOpa3oBaHus B3BecUu coenuHenus 2d
B LHUKJIONEHTIIMETIIIOBOM 3¢dupe mpu S50°C, tonyone mpu 25°C u myTeM HUCTAPUTETHHON
KPUCTAJUIU3ALNH U3 TUXJIOPMETaHa.

Coeounenue 2d, hopma I&

Hogyto dhopmy E coenunenus 2d mony4vanu mytem oOpa3oBaHus B3BeCH coennHeHus 2d

B MeTaHoue npu 25°C.

Honyuenue cemucyrvchamuoii conesoii hopmur 1 coeounenus 2d

B cocyne odvemom 50 mut pactBopsutu 883,2 mr coenuHeHus: 2d, pacCTBOPEHHOTO B 35 Mt
meraHona. 3areM u3 munetkd kanmanmd H>SOs (1920 mxn, 1 M B H;O, 1 skBuBaneHr).
PacTBopurens ocraBmsuin BhimapuBaThesi B armochepe Nz Cpasy mocie BBITApUBAaHUS U3
NUMETKA Kananu 2-nporanon (18 mur) m mepeMernBaiy MpU MOMOIIM MAarHUTHOH MELIAJIKH.
Cocyn 3akynmopuBalii U TOMELIATH TJIACTUHY st cMmewmuBadus npu S0°C Ha 1 yac, 3arem

TeMIeparypy noHwwkanu ao 25°C, npu 3TOM NPOBOAWIU MepeMeEIINBaHNe B TeueHue 1 CyTok.
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Uepe3 1 cyTku TBepAble BelecTBa (PHIBTPOBAIM MOA BAKYYMOM M OCTABJISUTM CYIIMTHCS HA
BO3JIyX€.

'H SIMP (400 MI'ny, DMSO-de): § 7.85 (d, J = 8.4 I'ny, 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
Iy, 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'y,
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 T, 3H).

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

OnementHbiit aHanu3: 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 Taxoke NOJIy4ald CIIOCOOOM,
KOTOpBIH YIMOMSIHYT BBILIE, C MPUMEHEHNUEeM aueToHuTpuia (18 mu1) B KauecTBe pacTBOPUTEIS
BMecTO 2-niporanosna (18 mur).

Honyuenue cemucynvchamuoii conesoti hopmoi 2 coeounenus 2d

BspemmBanu npubnusurensHo ot 90 1o 110 mr remucynsdarhoii popmsl 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 MOMELANN Ha IJIACTUHY JJIs
CMEIIUBAaHUSA C PEryJupyeMOil TeMmIiepaTypoi, yCTaHOBJIEHHYIO Ha 25°C, u mepeMelnBaid B
teuenue 15 cytok npu 500 rpm. TBepablil H30JAT U3 3TOrO SKCIEPUMEHTA, KOTOPBIN ONpeaeseH
Kak remucysibdaTHas Gopma 2 coemuHeHus 2d, MOJAyYaNId U XapaKTEPH3OBAJIH, B YaCTHOCTH,

npu nomou XRPD.

IIpumep-2e:
Cunre3 (E)-4-metnn-6-(2-((S-merun-2-(4-(rpudpropmeroxcu)penun)-1H-umuaasoan-
1-m)merni)peHokcH)rekc-4-eHOBOI KHCJIOTHI (coedurenue 2e)

F,CO

Cxema:



F5CO. F4CO.
QL Q.

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

F4CO.
QL

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

Q,

o N/
Me OWO Me

Me
YkazaHHOe coeMHeHne CHHTe3upoBau u3 2-((5-metuin-2-(4-(tpudropmerokcu ) eHun)-
1 H-umunazon-1-un)mernn)penona (0,3 r, 0,86 mmonb) u metwn(£)-6-6pom-4-meTunrekc-4-
enoata (0,57 r, 2,58 MmMouib) (cmocob MmoNy4YeHHust KOTOPOro PackphIT B 3asiBke Ha mateHT CHIA

Ne 62/061483, BKJIIOUEHHOW B HACTOSIIMN JOKYMEHT MYyTEM CChUIKHM) Ha OCHOBE MPOLETYPhI

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

Bexon: 0,180 r.

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

Cmaousa-2: Cunmes (E)-4-memun-6-(2-((5-memun-2-(4-(mpugpmopmemorxcu)herun)-1H-
umMuOason-1-un)memun)henoxciu)eexc-4-eHo6oii Kuciomsi (coeounenue 2e):

F4CO

VYKazaHHOE COENUHEHHE CHHTEe3UpoBaId w3 MeTHi(F)-4-metmn-6-(2-((5-mermn-2-(4-

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

MMOJTb) Ha OCHOBE MPOLIEAYPHI SKCIIEPUMEHTA, ONTUCAHHOM Ha ctaanu-11 mpumepa-2a.
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"H AMP (400 MI'u, DMSO-ds): & 7.69 (d, J = 8.8 T'nt, 2H), 7.49 (d, J = 8.4 ', 2H), 7.44
(s, IH), 7.26 (t,J=7.6Iu, 1H),7.01 (d,/=8.0TIn, 1H),6.83 (t,/=72TI1, 1H),6.72(d, /=68
I'u, 1H), 5.33-5.28 (m, 3H), 4.52 (d, J = 6.4 I'y, 2H), 2.34-2.27 (m, 4H), 2.22 (s, 3H), 1.66 (s,
3H).

YF SIMP (400 MI', DMSO-de): § -56.77

LCMS (ESI, m/z): 4753 (M+H)".

HPLC: 95,75% (210 um).

I pumep-2f:

Cunres (R)-3-meTna-6-(2-((S-meTna-2-(napa-roaut)-1H-umnaazon-1-
WI)MeTHJ)PeHOKCH)IreKCAHOBOH 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

Cmaous-1: Cunmes [-(2-memoxcubensun)-3-memun-2-(napa-monun)- | H-umuoazona:

Me
—N

v

MeO Me

B noBTOpHO 3aKynopruBaeMoil peaKIIHOHHOM npodupke oo0bemoM S0 Mt 2-(4-fiond eHun)-
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1-(2-merokcndensun)-S-metni- 1 H-umunazon (0,4 r, 0,99 MMoNb) U METHIOOPOHOBYIO KHCIIOTY
(0,088 r, 1,48 MMoIb) pacTBOpsUTH B nera3upoBaHHOM Tojyosie (10 mi) mpu k. T. B atMochepe
azora. Pd(OAc); (0,011 r, 0,049 mmonse) tpunmknorekcuidocpun (0,027 r, 0,09 mmons) u
K3PO4 (0,63 1, 2,97 mMMonb) mo0OaBisiii K BBIIIEYKa3aHHOMY PacTBOpPY B arMocdepe a3ora.
ITonyueHHYIO CMeCh JIera3upoBaji MPOAYBAHHEM Ta3000pa3HOro aproHa B TedeHHe 15 MuH, a
peaKkMoHHYI0 cMech HarpeBau 10 90°C nmo 3aBepuieHus: peakuuu (HaOIIOMAIH TIPU TTOMOIIU
TLC). PeakinoHHYIO CMeCh OXJIAKIOAIU N0 K. T., pa30aBisuid XOJIOAHOH BOAOW M TPOMBIBAIIU
stunaneratoM (30 mu x 3). OObenuHEHHBIH OPraHMYECKUH 3KCTPAKT MPOMBIBAIN COJIEBBIM
pacTBOpoM, cymmin Hag 0e3BoxHbIM NaxSOs4 1 KOHIEHTPUPOBAIU MPH MOHWKEHHOM JaBICHUU
C mosyueHueM ykazaHHoro coenunenus (0,26 r, 89,9%).

'H IMP (400 MI'u, CDCl3): 6 7.37 (d, J = 8.4 ', 2H), 7.29 (d, J=7.8 ', 1H), 7.14 (d,
J=84Tn, 2H), 6.97 (s, 1H), 6.91(d, /= 8.1 T, 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
"
HO Me

VYka3aHHoe coequHeHHe CuUHTe3upoBaiu u3 1-(2-meTokcubeHswn)-5-merun-2-(mapa-
tosn)-1 H-umunaszona (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)".

Cmaousa-3: Cunme3s smua(R)-3-memun-6-(2-((5-memun-2-(napa-monun)- 1 H-umuoazon-1-
un)memu)gheHoxCU)2eKcanoama:

Me

VYkazaHHOE coenuHeHHe CHHTe3npoBaimu u3 2-((S-mernn-2-(mapa-ronwn)-1H-nmunas3on-
I-um)mernnm)penona (0,23 r, 0,83 mMmonb) u 3TH(R)-6-0pom-3-merunrekcanoara (0,392 r, 1,65

MMOJIb) HA OCHOBE MPOLIEAYPHI SKCIIEPUMEHTA, ONUCAHHOHN Ha cTaguu-1 nmpumepa-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)2eexcanosoil Kuciomel (coeounenue 2f):

Me

—N

O Me N\%

B M
HOMO e

VYkazaHHOe coenuHeHHe cuHTesupoBanu u3 STWI(K)-3-merun-6-(2-((5-merun-2-(mapa-
tonun)-1 H-umunaszon-1-un)merun)penokcu)rekcanoara (0,2 r, 0,46 MMoOmb) Ha OCHOBE
MpoLEaypbl SKCIEPUMEHTA, ONUCAHHONW Ha craauu-11 npumepa-2a, U OYHUINAIM METOAOM
npenaparusHoii HPLC [Luna C18 (21,2 MM x 250 MM, 5 MkM); oTOK: 18 MJI/MUH; TOABIKHAS
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', DMSO-ds 80°C): & 7.34 (d, J = 8.0 'y, 2H), 7.25-7.22 (m, 1H), 7.16
(d,/J=8.0Twu, 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, /J=6.4Tu, 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', 3H).

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

HPLC: 99,28% (210 um).

Ilpumep-2g:

Cunre3 (R)-6-(2-((2-(4-Pproppenunn)-S-merun-1H-umuaazon-1-un)meTnn)peHoKcH)-

3-MeTHJIreKCAHOBOI KUCJIO0THI (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 IKCIIEPUMEHTA,
ONMUCAHHOW Ha CTaauu-7 mpumepa-2a.

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

'H SAMP (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-¢pmoppenun)-1-(2-memoxcubensun)-5-wemun-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-merokcubensunamuHa (3,47 1, 25,39 MMonbp) Ha OCHOBE NPOLEAYPHI
SKCIEPUMEHTA, ONMCAHHOW Ha CTaAuK-8 mpumepa-2a.

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

"H AAMP (300 MI'u, CDCl5): § 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 MI', CDCls): §-113.0
LCMS (ESI+, m/z): 297,3 (M+H)*.

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

F
—N
2
HO Me

VYKazaHHOE COenMHEHHe CUHTe3upoBaiu u3 2-(4-¢propdenmn)-1-(2-merokcudbensmn)-5-
metui-1H-nmunazona (3,5 r, 11,81 MMoib) 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: Cunme3s omun(R)-6-(2-((2-(4-pmopgpenun)-5-memun-1 H-umuoazon-1-
un)memun)ghenokcu)-3-memuneexcanoama:

F

—N

Y
O Me N\e
H Me

VkazaHHoe coenuHeHue —cuHTesupoBaum w3 2-((2-(4-propdenwmn)-5-metmn-1H-
umunazon-1-mn)merun)penona (0,6 r, 2,12 mmoinb) u 3tui(R)-6-6pom-3-metrmnrekcanoara (1,51
r, 6,38 MMOJIb) Ha OCHOBE MPOLIENYPhI SKCIIEPUMEHTA, ONTMCAHHON Ha cTaanu-10 nmpumepa-2a.

Bexon: 0,62 r.

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

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

un)memun)gheHoxcH)-3-memuneeKCaAH0BoIl KUCI0mol (coeounenue 2g):

VYkazaHHOe coenuHeHHe CuHTe3npoBaiu u3 3TWi(R)-6-(2-((2-(4-propdennn)-S-mernn-
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1 H-umunazon-1-un)mernn)penoken)-3-mermnrekcanoara (0,62 r, 1,41 mMmonp) Ha OCHOBE
MPOLIEAYPbl SKCIEPUMEHTA, ONMUCAHHOW Ha craguu-11 npumepa-2a, U OYMIIAIM METOAOM
npenaparusHoii HPLC [Phenomenex Luna C 18 (21,2 mm x 250 mm, 5 MkM); OTOK: 15 Mi/muH;
nonskHast paza: 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'y, 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, /J=7.2 I'u,1H), 5.14 (s, 2H), 4.03 (t, /= 5.6 'y, 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 IMP (400 MI'y, DMSO-ds): § -113.00

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

HPLC: 99,3% (210 um).

Ilpumep-2h:

Cunres 6-(2-((2-(3-¢prop-4-(Tpudropmernn)denuni)-S-merua-1H-umuaazon-1-
WI)MeTH)PeHOKCH)-2,2-TUMETHIITeKCAHOBOH KHCJIOTHI (coedunenue 2h):

F
FsC

Me Me

Cxema:
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F E MeO Me

F

Q,

N/ e
N/ )
o)

_—
T—— Cragus-5
Ho\é Me Cragma-4 Eto)g(\/\/ Me

Me Me

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

FsC
F

VYKazaHHOE COEOMHEHHWEe CHUHTe3upoBau U3 3-(rop-4-(Tpudropmerin)OeH30MHOIM
kuciaotel (5,0 T, 24,03 mmonb) u npon-2-uH-1-ammua (1,59 1, 28,84 MMONB) Ha OCHOBE
MPOLEAYPBI SKCIIEPUMEHTA, OITMCAHHON HA CTaquu-7 MpuMepa-2a.

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

'H AMP (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'y, DMSO- dg): §:-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-umuoaszona:

F
FsC

—N
2
Me

MeO
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VKazaHHOE€  COEIWHEHHWE  CHUHTe3upoBasd  u3  3-prop-N-(mpon-2-un-1-mn)-4-
(Tpudropmermn)densamuna (2,5 r, 10,1 mmonb) u 2-merokcubensunamuna (2,1 r, 15,2 mmonb)
Ha OCHOBE NPOLEAYPHI SKCIEPUMEHTA, ONIMCAHHOM Ha CTaAuK-8 mpumepa-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- dg): 8: -115.36, -59.90

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

Cmaous-3: Cunmes 2-((2-(3-¢pmop-4-(mpughmopmemun)henun)-5-wemun- 1 H-umuoazon-

1-un)memun)ghenona:

F
F3C
=N
v
HO Me

YkazanHoe coenavHeHne CHHTe3upoBaiu u3 2-(3-¢prop-4-(tpudropmerwn)denrn)-1-(2-
MeTtokcuOeH3un)-S-metwi-1 H-umunazona (1,0 r, 2,74 MMonb) Ha OCHOBE TMPOLEAYPHI
SKCIEePUMEHTa, ONTMCAHHOW Ha CTaauu-9 npumepa-2a.

Beixon: 1,1 r, (HEOUUIIIEHHBIF )

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

Cmaous-4: Cunme3 smun-6-(2-((2-(3-¢pmop-4-(mpuchmopmemun)henun)-5-vemun-1H-
UMUOQ30.1-1-un)memut)ghenoxcu)-2, 2-Oume muneeKcanoama:

F
FsC

—=N
o v
EtO)S(\/\/O\é Me
Me Me

VYkazaHHOe coenuHeHHe cuHTe3npoBaiu u3 2-((2-(3-¢rop-4-(rpudropmernn)penin)-5S-
metui-1H-umunaszon-1-un)mernm)penona (0,5 1, 1,42 wmmonb) u  3THI-6-Opom-2,2-
mumetmrekcanoara (1,07 r, 4,28 MMoib) (ciocoOb! OTYYEHUST KOTOPBIX PACKPBITHI B 3asBKE HA
nmareHT CIIIA Ne 62/061483, BKIIOUEHHOW B HACTOSIIHIA JTOKYMEHT MyTeM CCHUIKH) Ha OCHOBE

MpOLEAYPBI SKCIIEPUMEHTa, OITMCAHHOW 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: Cunmes 6-(2-((2-(3-cpmop-4-(mpugpmopmemun)henun)-5-viemun-1H-
umMuoason-1-un)memun)ghenoxcu)-2, 2-oumemuneexcanogoii kuciomol (coeournenue 2h):

F
FsC

o) Me

Me Me

VYka3anHoe COeJUHEHNEe CHUHTE3UPOBAIU u3 TI-6-(2-((2-(3-¢prop-4-
(Tpudropmerun)pennn)-S-metui- 1 H-numunaszon- 1 -nn)metn)peHokcn)-2,2-IMMeTUIreKcaHoaTa
(0,3 r, 0,57 MMoOIB) Ha OCHOBE MPOLEAYPHI SKCIIEPHMEHTa, ONMMCAHHOW Ha craauu-11 npumepa-
2a.

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

'H AAMP (400 MTI', 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 Ty, 1H), 6.96 (s, 1H), 6.86 (t, /= 7.6 I'n, 1H), 6.46 (d, J =
7.2 T, 1H), 5.23 (s, 2H), 4.03 (t, /= 6.4 'y, 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-ds): & -115.25, -59.87

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

HPLC: 97,62% (210 um):

I pumep-2i:

Cunres 6-(2-((2-(4-xs10p-3-propPpenuni)-S-metun-1 H-umuaazon-1-uia)merun)-
(peHOKCH)-2,2-THMETHIITEKCAHOBOI KHCJIOTHI (Coedunenue 2i)

F
Cl

Me Me

Cxema:
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Cl Cragma-1 Cragma-2 Me Cragus-3

MeO.

F F F
Cl Cl Cl
=N
N
d
HO MeC 4 EtO Me N HO Me
TagUs~
Me Me Cramas-3 Me Me

Cmaousa-1: Cunme3s 4-xnop-3-¢pmop-N-(npon-2-un-1-un)benzamuoaq:

F
cl
F COOH . D ) =N
a
s 2 %N/
cl

Vka3aHHOE COeIUHEHHE CHHTEe3UpPOBAIM U3 4-xiyop-3-propbensoitnoit kucnotel (5,0 T,
28,73 wmmonb) u mnpon-2-uH-l-amuaa (1,89 1, 34,48 MMONb) Ha OCHOBE MPOLIEAYpPHI
SKCHEPUMEHTA, OMUCAHHON Ha CTaauu-7 mpumepa-2a.

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

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

YF SIMP (400 MI';, DMSO-de): §:-115.48

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

Cmaous-2:  Cunmes  2-(4-xn0p-3-pmopghenun)-1-(2-memoxcubensun)-5-vemun-1H-

UMUOQ30JIA:
F
Cl
—N
0
MeO Me

VYkazaHHOE€  COenMHEHHe  CHHTe3upoBaiu 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
MPOLEAYPBI SKCIIEPUMEHTa, OITMCAHHON HA CTaquu-8 puMepa-2a.

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

'H AMP (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,/=8.1Tw, 1H), 5.11 (s, 2H), 3.87 (s, 3H), 2.13 (s, 3H).
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YF SIMP (400 MI', DMSO-de): 6 -114.79
LCMS (ESL+, m/z): 330,7, 332,77 (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€  CcOenMHeHMe  CHHTe3upoBanu  u3  2-(4-xyop-3-droppenun)-1-(2-
MeTokcuOeH3un)-S-metui-1H-umunazona (1,3 r, 3,93 MMonb) Ha OCHOBE MNPOLEAYpPHI
SKCHEPUMEHTA, OMUCAHHON 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-¢pmopenun)-5-wemun-1 H-umuoaszon-1-

un)memun)ghenokcu)-2, 2-OumemuneKcanoama:

F
Cl

—N

N/
0]
Me
EtO ©
Me® Me

YkazanHoe coenuHeHne CHHTe3upoBaiu u3 2-((2-(4-xmop-3-propdhenun)-S-merun-1H-
umunazon-1-mn)merun)perona (0,35 r, 1,11 mMmonb) u 3THI-6-0poM-2,2-TUMETHITEKCAHOATA
(0,831 1, 3,32 Mmoub) (CIOCOOBI ONYYEHUsT KOTOPBIX PACKPBITHI B 3asiBKe Ha maTeHT CILIIA Ne
62/061483, BKJIIOYEHHOW B HACTOSIIUN JOKYMEHT IyTeM CCBUIKH) Ha OCHOBE MPOLENypPbI
SKCMEePUMEHTa, ONMMCAHHOW 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-¢pmopgherun)-5-memun-1 H-umuoaszon-1-

un)memun)henoxcu)-2, 2-OumMemun2eKcanosoil Kuciomel (coeounenue 2i):
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F
Cl
—N
N/
O \8
Me
Me Me

VYKazaHHOE COENUHEHHE CUHTEe3upoBaiu u3 STHI-6-(2-((2-(4-xmop-3-¢propdenun)-5-

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

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

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

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

Beixon: 0,070 r (29,8%)
'H IMP (400 MI', DMSO-ds 80°C): 6 12.02 (brs, 1H), 7.59 (t, J= 8.0 'y, 1H), 7.38 (d,

J=10.8 Ty, 1H), 7.28-7.24 (m, 2H), 7.05 (d, J = 8.4 Ty, 1H), 6.93 (s, 1H), 6.87 (t, J = 7.6 Ty,
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-ds): 5 -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-xn0p-3-propdennn)-S-merna-1 H-umuaasoan-1-

WI)MeTHJ)PeHOKCH )-3-MeTHIITeKCAHOBOI 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-¢pmopenun)-5-memun-1 H-umuoazon-1-
un)memun)gheHoxcu)-3-memuneeKCanoama.

F
Cl

—N

Y
0O Me N\e
- Me

VYkazaHHOe coenuHeHHe cuHTesupoBanu u3 2-((2-(4-xnop-3-propdennn)-S-merun-1H-

umunazon-1-un)merun)penona (0,350 r, 1,11 mmonp) u stun(R)-6-6pom-3-mMeTunrekcaHoara

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

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

LCMS (ESI+, m/z): 472,9, 474,9 (M+H)".
Cmaoua-2:  Cunme3z  (R)-6-(2-((2-(4-xnop-3-¢pmoppenun)-5-memun-1H-umuoason-1-
un)memun)gheHokcu)-3-memuneekCano8oil Kuciomol (coeounenue 2j):

F
Cl

—N

Y

O Me N\X

: M
HOMO €

YkazaHHOE COoeAMHEeHue CUHTe3upoBau U3 STWI(R)-6-(2-((2-(4-xnop-3-propdenmn)-5-

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

OCHOBE MPOLEAYPbI IKCIEPUMEHTA, OMMMCAHHOW Ha cTanuu-11 nmpumepa-2a.

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

'H IMP (400 MI', DMSO-ds 80°C): & 12.02 (brs, 1H), 7.61 (t, J= 8.0 'y, 1H), 7.43 (d,
J=10.8 'y, 1H), 7.29-7.24 (m, 2H), 7.04 (d, J = 8.4 I'u, 1H), 6.99 (s, 1H), 6.86 (t, /= 7.6 T'y,
1H), 6.43 (d, /J=7.6 T'y, 1H), 5.18 (s, 2H), 4.00 (t, /= 6.4 ', 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 SIMP (400 MI'y, DMSO-de): & -115.50
LCMS (ESI+, m/z): 4452, 4472 (M+H)".
HPLC: 97,30% (210 uwm).

IIpumep-2k:
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Cunres (R)-6-(4-¢pTop-2-((5-meTna-2-(4-(Tpudropmerni)penni)-1 H-umuaazon-1-
Wi)MeTH1)PeHOKCH)-3-MeTHIITeKCAHOBOMH KUCJIOTHI (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\/\/\/

Cmaousa-1: Cunmes  I-(5-¢pmop-2-memoxcubensun)-5-memun-2-(4-(mpugpmopmemun)

¢enun)-1H-umuoazona:

FsC
=N
2
MeO Me
F
VYka3aHHoe COeIIMHEHNE CHUHTE3HPOBAIN u3 N-(npon-2-un-1-um)-4-

(Tpudropmermn)densamuna (1,0 r, 4,39 mmoine) u S-¢prop-2-merokcudensmwiamuna (1,36 r, 8,79
MMOJIb) Ha OCHOBE MPOLIEAYPHI SKCIIEPUMEHTA, OTTUCAHHOHN Ha CTaauu-8 rnpuMepa-2a.

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

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

Cmaousa-2: Cunme3s 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-grop-2-merokcubdensun)-S-meTnin-2-(4-

(tpudropmerun)pennn)-1H-umunazona (0,45 r, 1,24 MMOnap) 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)penun)-
1H-umuoazon-1-un)memun)ghenokcu)-3-memuncekcanoama:

F3C

Yka3zanHoe COeIMHEHNEe CHUHTE3UPOBAJIH u3 4-¢prop-2-((5-meTun-2-(4-
(Tpudropmerun)pennn)-1H-umunazon-1-wn)merun)penona (0,3 r, 0,86 mmonb) u 3Tui(R)-6-
Opom-3-merunrekcanoara (0,61 1, 2,57 MMOJIb) Ha OCHOBE MpPOLENYPbl 3KCIEPUMEHTA,
OMUCAaHHOW Ha cTaauu-10 npumepa-2a.

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

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

Cmaous-4: Cunmes  (R)-6-(4-¢pmop-2-((5-memun-2-(4-(mpupmopmemun)ghernun)-1H-
umMuoaszon-1-un)memu)ghenoxcu)-3-memuncexcanogoii kuciomsi (coeounenue 2k):

FsC

F
VYkazaHHOE CcOenuHeHHe CHHTe3upoBamu w3 ATHI(R)-6-(4-¢pTop-2-((S-meTmn-2-(4-

(Tpudropmerun)pennn)-1H-umunazon-1-wn)mernin)penokcn)-3-mermrekcanoara (0,1 r, 0,19
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MMOJIb) Ha OCHOBE MPOLIEAYPHI SKCIIEPUMEHTA, ONUCAHHOM Ha ctaanu-11 mpumepa-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 '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).

Ilpumep-21:
Cunres (R)-6-(2-((2-(4-(nudropmeroxcu)pennn)-S-merun-1H-umuaazon-1-

WI)MeTH)PeHOKCH )-3-MeTHIITeKCAHOBOI KUCJI0ThI (coedunenue 2I)

F,HCO
—N
N/
O Me \8
X '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: Cunmes 4-(0ugpmopmemoxcu)-N-(npon-2-un-1-un)oenzamuoa:
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o)

s
F,HCO

VYKazaHHOE COeAMHEHNE CUHTE3UPOBAIN U3 4-(IUPTOPMETOKCH )OEH30WHON KUCIOTHI (2,0
r, 10,63 mmonb) u mnpon-2-un-l-amuua (0,70 T, 12,76 MMONIb) Ha OCHOBE MPOLEIYPHI
SKCIIEPUMEHTA, OMCAHHOW Ha CTauK-/ pUMepa-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, /=2.4 'y, 1H).

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

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

UMUOAQ30]IA:
F,HCO
—N
0
Cl Me

VYkazaHHOe COeOWHEeHHe CHHTe3upoBaiu u3 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
MPOLEAYPbI SKCIIEPUMEHTA, OITMCAHHON Ha CTaquu-8 pumMepa-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
5 X
Me _B Me
me” O
B moBTOpHO 3aKkynmopuBaeMoUl peakIHOHHOW mnpodupke obvemom 100 ma 1-(2-
xjopOensmn)-2-(4-(nudpropmerokcn )penun)-S-merun-1 H-umunazon (1,0 r, 2,86 mmonp) u
44,4 .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 armocdepe aszora. K BblmeykasaHHOMY

pactBopy nobassmu Pdx(dba)s (0,13 r, 0,14 mmons), Xphos (0,14 1, 0,29 mmons) u KOAc (0,84
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r, 8,61 mmonb) B armocdepe aszora. llonydeHHYHO CMeCh Jera3upoBalid MPONYyBAaHUEM

ra3oo0pa3HOro aproHa B Te€YeHHE |5 MHH, a peaKkIHOHHYI0 cMmech HarpeBaiu ao 90°C no
3aBepiueHus peakuun (Habmoganu npu nomoum TLC). PeakunoHHy0 cMech OXJIaXKaanu 1o K.
1. TBepable BemecTpa punbTposamu yepes cioii Celite®, a punbTpat npombiBanu Bogoi (2 * 20
mu1). OpraHndeckuil SKCTpakT cymuian Haj O0e3BogHbIM NaxSO4, a pacTBOpP KOHLEHTPUPOBAIU
NPy TOHWXKEHHOM namieHuu. [lonyueHHbIN ocTaTok oummanu ¢ npuMmeHeHneM Combiflash
MPLC (Silasep™, rpanuentnbie smouposanus 50-60% EtOAc B rekcaHe) ¢ MHOJyYeHHEM
ykazanHoro coenunenus (0,45 r, 35,7%).

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

Cmaousa-4:  Cummes  2-((2-(4-(ougpmopmemorcu)penun)-5-memun-1 H-umuoazon-1-

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

B kpyriononHo#i konbe obvemom 100 min pactBop 2-(4-(mudpropmerokcu)denun)-5-
metui-1-(2-(4,4,5,5-rerpamerun-1,3,2-nuokcadboponan-2-mi)oensmn)-1 H-umunazon (0,45 r,
1,02 mmonb) B THF-H20 (1:1, 10 mur) obpabateiBamn NaBOs. 4H>O (0,47 r, 3,07 MMoub) nipH K.
T. PeakiilMoOHHYIO0 CMeCh MepeMelIuBaiu Npu K. T. B TeueHue 2 4. [locre 3aBepiueHus peakuuu
(mabmromanu mpu nomoiqu TLC) peakuMOHHYK cMeCh pa30aBisuid BOAOW U DKCTPArdpOBAIU
EtOAc. Oprannueckuii 5kcTpakT cyurmiy Hax 6e3BogHbiM NaxSO4 1 pacTBOP KOHIIEHTPUPOBAJIH
NP TOHWKEHHOM naBieHuu. [lonyuyeHHBIH OcTaToK oummmanu ¢ npumeHenneM Combiflash
MPLC (Silasep™, rpamuentnbie smouposanus, 50-60% EtOAc B rekcane) ¢ MojyueHHEM
ykaszanHoro coequnenus (0,33 r, 97,9%).

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

Cmaousn-5:  Cunmes  smun(R)-6-(2-((2-(4-(oucpmopmemoxcu)henun)-5-vemun-1H-

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

: \]//N

Y

O Me N\e

- M
EtOJ\/\/\/O e

VYkazaHHOe coequHeHHne cuHTe3npoBanu u3 2-((2-(4-(nupropmerokcu)pennn)-S-meTu-

F,HCO

IH-umunazon-1-un)merun)penona (0,33 r, 0,99 mmons) u 3tuin(R)-6-0pom-3-MeTHIITEKCaHOATA
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(0,71 r, 2,99 MMOJIBb) HAa OCHOBE MPOLIEAYPHI SKCIIEPUMEHTA, ONTUCAHHON 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)gpenorcu)-3-memuncexcanooii kuciomol (coeournenue 21):

F,HCO

—N

Y/

0O Me N\e

H M
HOMO €

VYka3anHoe COeJUHEeHNe CHUHTE3UPOBAJIU u3 >Ti(R)-6-(2-((2-(4-
(mudropmerokcu)pennn)-S-metun- 1 H-umnuaason- 1-mm)MeTrin )h eHOKCH )-3-MeTHIITeKCaHOaTa
(0,1 r, 0,19 MMOINB) Ha OCHOBE MPOLEAYPHI SKCIIEPHMEHTa, ONMMCAHHOW 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 I'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 I'u, 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=6.4Twu, 3H).

YF IMP (400 MI'y, DMSO-de): & -82.36

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

HPLC: 95,49% (210 um).

Ilpumep-2m:

Cunres  (R)-3-meTtni-6-(4-metun-2-((S-merun-2-(4-(rpudropmeroxcu)dennn)-1H-
UMHIa30.1-1-m1)MeTHIT) (PeHOKCH)reKCAHOBOI KHCJIOTHI (coedurenue 2mn)

F,CO



F4CO.

FsCO.
O
N
LS [ e
FsCO 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-

(mpugpmopmemorcu)ghenun)-1 H-umuoazona:

F,CO
=N
N/
MeO Me
Me
Yka3anHoe COeIMHEHHE CHUHTE3UPOBAJIH u3 N-(npon-2-un-1-um)-4-

(Tpudropmerokcu)oenzamuna (0,7 r, 2,88 Mmomb) u 2-mMeTokcH-S-metunden3uaamuna (1,36 r,
8,79 MMOJTb) Ha OCHOBE MPOLIETYPhI SKCIIEPUMEHTA, OITMCAHHOW Ha CTaIuu-8 mpumepa-2a.

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

'H AMP (300 MTI'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, /= 8.1 I'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: Cunme3s 4-memun-2-((5-memun-2-(4-(mpugpmopmemorxcu)ghperun)-1 H-

umMuoason-1-un) memun)ghenona:

F;CO
—N

9

HO Me
Me

VYKazaHHOE COeNMHEHHE CHUHTE3UPOBAIH U3 1-(2-MeTOKCH-S5-MeTHIOeH3M)-5-MeTHI-2-
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(4-(tpudropmerokcn)permn)-1H-umunazona (0,35 r, 0,93 mMMonp) Ha OCHOBE NPOLEAYPHI
SKCIEPUMEHTa, OMMCAHHOW Ha CTaauu-9 npumepa-2a.
Berxon: 0,22 1 (65,4%).
LCMS (ESI+, m/z): 363,3 (M+H)".
Cmaous-3: Cunmes omun(R)-3-memun-6-(4-memun-2-((5-memun-2-(4-
(mpugpmopmemorcu)penun)-1 H-umuoazon- 1-un)memun)hpenoxcu)eexcanoama:

F,CO

Me

VYka3anHoe COEIIUHEHHE CUHTE3UPOBAJIU u3 4-metun-2-((5-merun-2-(4-
(TpudTopmerokcu)denmn)- 1 H-umunazon-1-unmernn)penona (0,1 r, 0,27 Mmmons) u sTun(R)-6-
Opom-3-merunrekcanoara (0,196 r, 0,83 MMOIb) Ha OCHOBE NPOLEAYPHI SKCIIEPUMEHTA,
ONMCaHHOW Ha ctaguu-10 nmpumepa-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-
(mpughbmopmemorcu)henun)-1 H-umuoazon- 1-un)memun)henokcu)2excanosoii KUCI0mbl
(coeounenue 2m):

F,CO

Me

VYkazaHHOE COEUHEHHE CUHTE3UPOBAIU U3 STHI(R)-3-MeTnin-6-(4-metun-2-((5-metnin-2-
(4-(tpudropmerokcn)penmn)-1 H-umunazon- 1 -mn)mernn)pernokcu)rekcasoata (0,15 r, 0,29
MMOJIb) Ha OCHOBE MPOLIEAYPHI SKCIIEPUMEHTA, ONTUCAHHOM Ha ctaanu-11 mpumepa-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'y, 1H), 6.85-6.82 (m, 2H), 6.36 (s, 1H), 5.09 (s, 2H), 3.89 (d, /=4.8 'y,
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 um).

IIpumep-2n:
Cunres (R)-3-meTn1-6-(2-((S-meTna-2-(6-(rpudpropmern)nupuaun-3-ui)-1H-
UMHIa30.1-1-m1)MeTHIT) (PeHOKCH)reKCAHOBOI KHCJIOTHI (coedunenue 2n).
FsC
Ca
N
—N
N/
O Me \8
X ') Me
HO
Cxema
—
o) Ne
COOH N
x b -
RN e oo NI & 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-(mpugpmopmemun)nuxomunamuoa:
0]
O

F,C7 N

B kpyrimomonHoi kombe oOwvemom 100 Ma  mepememMBaeMblii  pacTBOp  6-
(TpudTOopMeTHI)HUKOTHHOBOM KHCIOTHI (3 T, 15,70 MMonb) u npon-2-uH-1-amuHa (1,05 1, 18,84
mmonb) B DMF (50 muor) obpabateBanin HATU (7,2 1, 18,84 mmons) u EtsN (3,1 mn, 23,55
MMOJIb) TIPHU K. T. B aTMocdepe a3ota. [lonyueHHY0 peakIHOHHYI0 CMECh MEPEMELINBAIIH MPH K.
T. B TeueHue 3 4. [locne 3aBepiienus peakiun (Habmonanu npu nomomu TLC) peakinoHHYO
cMech pa30aBIsUTM  XOJOAHOM BOAOH W OCWKIAEHHOE TBEPAOE BEIECTBO (PHIIBTPOBAIIH,

MpOMBbIBAJIN BOI[OI\/'I U CylInJInu TMpU TMMOHUXKXCHHOM [JaBJICHUHU C TMOJNYUYCHUEM YKa3aHHOTO
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coequHenus (2,6 r, 72,6%).
'H AMP (300 MTI', CDCl3): § 9.08 (d, J = 2.1 'y, 1H), 8.32 (dd, J = 8.4, 2.4 Ty, 1H),
7.78 (d, J=7.8Tmu, 1H), 6.62 (brs, 1H), 4.30-4.28 (m, 2H), 2.33 (t,/=2.4 'y, 1H).
LCMS (ESI+, m/z): 229,2 (M+H)".
Cmaous-2: Cunme3s 5-(1-(2-memorcubensun)-5-vemun-1 H-umuoason-2-un)-2-

(mpugpmopmemun)nupuouna:

FsC
-
N
=N
=
MeO Me
VYka3anHoe COEIIMHEHHE CHUHTE3UPOBAJIH u3 N-(nporn-2-un-1-um)-6-

(Tpudropmermn)uukorunamuza (1,0 r, 4,38 mmonb) u 2-metokcudennndensunamuna (1,2 T,
8,77 MMOJIb) Ha OCHOBE MPOLIEAYPbI SKCIIEPUMEHTA, OIMCAHHOW Ha CTaauu-8 npuMepa-2a.

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

'H AMP (400 MTI', CDCls): § 8.79 (s, 1H), 8.07 (d, /= 8.1 T'y, 1H), 7.68 (d, J=8.1Tn,
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-(mpuchmopmemun)nupuoun-3-un)- 1 H-umuoazon-

1-un)memun)ghenona:

FaC
=
N |
_N
=
HO Me

VYkazaHHOe coenuHeHHe CcuHTe3npoBau u3  S-(1-(2-merokcubensmn)-S-merun-1H-
uMua3on-2-mn)-2-(tpupropmernmynupuanaa (0,8 r, 2,31 mMMonab) Ha OCHOBE NPOLEAYPHI
SKCIEPUMEHTa, ONMCAHHOW Ha CTaauu-9 npumepa-2a.

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

"H AMP (400 MI'u, DMSO-ds): § 9.92 (s, 1H), 8.83 (s, 1H), 8.12 (d, J = 8.1 I'y, 1H),
794 (d,/J=81Tn, 1H),7.12(d, /=691, 1H), 7.02 (s, 1H), 6.87 (d, /=78 T'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 smui(R)-3-memun-6-(2-((5-memun-2-(6-(mpugpmopmemun)nupuoun-
3-un)-1H-umuoason-1-un)memun)ghenoxcu)eexcanoama:
FsC

—_—

N
—N
Y
O Me N\e
B M
Eto)wo e

VYkazaHHOe coennHeHue cuHTe3npoBanu u3 2-((5-mernin-2-(6-(TpudropmMeTin)nupuanH-
3-un)-1H-umupazon-1-ummernn)penona (0,5 r, 1,50 wmmomp) u  sTUi(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)memui)penoxcu)2ekcanogoii kuciomeol (coeOunenue 2n):

FsC

—

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

VYKazaHHOE COeTUHEHHe CHUHTE3WpoBamn U3 STHI(R)-3-meTmn-6-(2-((5-mernn-2-(6-
(Tpudropmermn)mupunus-3-un)- 1 H-umunazon- 1 -wn)merun)penokcu)rekcanoara (0,45 r, 0,92
MMOJIb) Ha OCHOBE MPOLIEAYPHI SKCIIEPUMEHTA, OMTUCAHHOM Ha ctanaunu-11 mpumepa-2a.

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

'H AIMP (400 MI', DMSO-de): §11.96 (brs, 1H), 8.79 (s, 1H), 8.05 (d, J = 8.0 'y, 1H),
790(d,J=8.0Tn, 1H), 7.24 (t, /=7.6 'y, 1H), 7.02 (d, /=84 T, 1H), 7.00 (s, 1H), 6.84 (t, J
=7.6Tn, 1H), 6.43 (d,/J=72Tn, 1H), 5.21 (s, 2H), 3.98 (t, /= 6.0 I'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 (ESI+, m/z): 462,3 (M+H)".

HPLC: 95,11% (210 um).

Ionyuenue meziiomunogoil coiu coeOunenus 2n
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Hcnonb3oBanu 1Ba OTHEIBHBIX criocodba AJIA MTOJIYYCHUSA METTIIOMHHOBOM  COJIH

coeqUuHEeHUus 2n.

Cnocob 1

Coenunenue 2n (102,7 Mr) oObeaUHSIIN C METTIFOMUHOM (43,7 Mr) u 2 Mul 2-nponaHosa B
CTEKJITHHOM cocyge o0bemMoM 4 mi. Cocyn 3aKynopyBajy MPOOKOH, U COAEPKUMOE MTOIBEPTalln
obOpadoTtke ynbTpazBykoM mpu 25°C B TedeHne 20 MUHYT C MOCTENYIOLIUM TEpPEeMELTUBAHUEM
npu 50°C B Teuenue 60 muHyT. Cocya 3aTeM NEePEHOCUIIN Ha HOBYIO IJIACTUHY AJI CMEIINBAHUS
U B3BECh B cocyae nepememmusanu npu 25°C.

Cnocob 2

Coenunenue 2n (102,2 Mr) oObeANHAIN C METTIIOMUHOM (43,2 Mr) U 2 MJI allEeTOHUTPUIIA
B CTEKJIIHHOM cocyne obwemom 4 mi. Cocyn 3akynmopuBaiu NpOOKOH, M COAEpIKUMOe
noasepranu obpadorke yibTpasBykoM npu 25°C B Teuernne 20 MHUHYT € TOCIERYIOLIHM
nepememuBanneM npu 50°C B TeueHue 60 muHyT. CoOCyn 3aTeM MEPEHOCHUIM Ha HOBYIO
IUTACTHHY JUIs CMEIINBAHUS U B3BECh B cOCy/e nepemernnsainu npu 25°C.

Kax ans crocoba 1, Tak u st ciocoba 2, yepes 2 cyTok nepemerunnbanus mpu 25°C oba
oOpasua LeHTpu(yrupoBaIy, CYNEPHATAHTBHl YAAIAIM, a TBEpAble BELIECTBA CYLIMIM Ha

BO3AYyXE.

Honyyenue zuopama meziioMUHOB0IL COLU COCOUHEHUA 2N

B kpyriononHo konbe odvemom 500 M nepemermnBaembiii pactBop ((R)-3-metnin-6-(2-
((5-meTun-2-(6-(tpudropmernin)nupuaun-3-mi)- 1 H-umunazon-1-
win)MeTwi)peHokcn)rekcanoBor Kucaotel (20 1, 43,33 mmons) B THF (100 mut) u Boge (100 i)
oOpabarbBain MermoMHHOM (8,45 1, 43,33 mmonp) mpu 0°C. IlonyueHHYH pPEeaKLHOHHYIO
CMECh TePEeMELINBAIN MPH K. T. B T€4eHHE 6 4. PEakIMOHHYI0 CMeCh KOHLEHTPUPOBAIU TPHU
MOHM)KEHHOM JaBJIEHHH, a MOJIyYeHHOE TBEPIOE BEIECTBO CYIIMJIH MPH MOHWKEHHOM JIaBJICHUU
(3h) ¢ monyueHueM yKa3aHHOTO COEIMHEHHs B BHIE Oejoro TeBepaoro Bemectsa (285 T,
98,95%).

'H AAMP (400 MT'u, CDsOD): § 8.75 (s, 1H), 8.02 (d, /= 8.4 T, 1H), 7.82 (d, J= 8.0 T’y
1H), 7.26 (t, J=8.4I'y, 1H), 7.03 (s, 1H), 6.99 (d, /=8 I'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 IMP (400 MI', CD;0D): § -69.39

OnementHeii ananu3: paccunt. st C31H4sF3N4Os. HO: 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)penunn)-S-metua-1H-umuaazon-1-

Wi)MeTH1)(PeHOKCH)-3-MeTHIITeKCAHOBOH KUCJIOTHI (coedurenue 20)
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Cmaous-1: Cunmes 4-(0ucpmopmemun)-N-(npon-2-un-1-un)benzamuoa:

o)

s
F,HC

VYkazaHHOE COeMHEHNE CUHTE3NpOBaU U3 4-(nudropmerni)oeH30HHON KUCIOTHI (2,0 T,

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

13,94 mMMonb) Ha OCHOBE TMPOLEAYPHI

SKCIEPUMEHTA, ONMCAHHOW Ha CTauK-/ MpUMepa-2a.

Berxon: 1,5 r(62,5%).
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'H IMP (400 MI'u, CDCI5): & 7.88 (d, J = 8.0 'y, 2H), 7.60 (d, J = 8.0 'y, 2H), 6.70 (t,
J=56.0Tu, 1H), 6.47 (brs, 1H), 4.29-4.27 (m, 2H), 2.31 (t, /J=2.4Tu, 1H).
Cmaoua-2:  Cunmes  [-(2-6pombensun)-2-(4-(Oupmopmemun)penun)-5-memun-1H-
UMUOA30A:

F,HC

—N
>
Me

Br

VYkazaHHOe coenMHeHHe CHHTe3upoBaiu u3  4-(audropmermn)-N-(mpomn-2-us-1-
win)benzamuaa (3,0 r, 14,44 mmonb) u 2-6pombensminamuna (5,4 r, 28,88 MMONb) HAa OCHOBE
NpoLEeayphl SKCIIEPUMEHTA, OIIMCAHHON Ha CTaauu-8 npumepa-2a.

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

'H IMP (300 MTI'n, CDCl3): & 7.65 (dd, J = 7.8, 1.2 Ty, 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)".

Cmaous-3: Cunme3s 2-(4-(oucpmopmemun)penun)-5-memun-1-(2-(4,4,5,5-mempamemun-
1,3, 2-ouoxcaboponan-2-un)oensun)-1 H-umuoazona:

F,HC

—N
S UG
O’B Me

VYka3aHHoe COEIIMHEHNE CUHTE3UPOBAIU u3 1-(2-6pomben3mn)-2-(4-
(mudpTopmernm)penmn)-S-metmn-1H-umunazona (0,5 r, 1,32 MMonbp) Ha OCHOBE NPOLEAYPHI
SKCMEPUMEHTA, ONTMCAHHOW Ha CTaANU-3 pumepa-21.

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

'H SIMP (300 MI', CDCls): § 7.92 (dd, J = 7.2, 1.5 T, 1H), 7.59 (d, J = 8.4 T'u, 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, /=78
I'u, 1H), 6.62 (t, J=56.1T'ny, 1H), 5.48 (s, 2H), 2.11 (s, 3H), 1.31-1.23 (s, 12).

F IMP (300 MI', CDCl3): §-111.02

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

Cmaous-4: Cunme3s 2-((2-(4-(ougpmopmemun)perun)-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-(audropmermn)dernn)-S-merni-1-(2-
(4,4,5,5-rerpameTnii-1,3,2-nuokcaboponan-2-mn)oensmn)- | H-umupnaszona (0,18 r, 0,424 mmosb)
Ha OCHOBE MPOLIETYPhI 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-(ougpmopmemun)ghenun)-5-memun-1H-
umuoazon-1-un)memun)ghenokcu)-3-memuneexcanoama:

F,HC

VYkazaHHOe coeanHeHue cuHTe3upoBann u3 2-((2-(4-(audropmerin)dennn)-S-meTun-
1 H-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)".

Cmaousa-6: Cunmes (R)-6-(2-((2-(4-(oucpmopmemun)penun)-5-memun-1 H-umuoazon-1-
un)memu)gheHoxcu )-3-memui2eKCaAH0Bol KUCI10msl (coeounenue 20):

F,HC

VYkazaHHOe coequHeHne chuHTe3npoBaim u3 3TUI(R)-6-(2-((2-(4-(mudTopmernn)penmn)-

5-merun-1H-umunazon-1-wn)mernn)penokcn)-3-merunrekcasoara (0,30 r, 0,638 mmonp) Ha
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OCHOBE MPOLEAYPbI IKCIEPUMEHTA, 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'u, 2H).

YF SAMP (400 MI', DMSO-de): § -110.00

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

HPLC: 95,65% (210 um).

Ilpumep-2p:

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

MeS

=N
N/

: Me
HO)J\/\/\/O

Cxema:
MeS
0]
/©/COOH a /@)‘\H\ b qu 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
Me” ~o-B HO Me EtO

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

s
MeS

VYKazaHHOE COeMHEHUE CHHTE3MPOBANN U3 4-(MeTunTno)oeH3onHon kuciotsl (12,0 T,
58,53 wmmonp) u mpon-2-uH-l-ammHa (5,89 1, 107,14 MMONB) Ha OCHOBE MPOLEIYPHI
SKCIEPUMEHTA, OMCAHHOW Ha CTaAuK-/ MpUMepa-2a.

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

'H AMP (300 MI'u, CDCl3): & 7.70 (d, J = 8.4 T, 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, /J=2.7 ', 1H).

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

Cmaous-2: Cunmes 1-(2-0pombensun)-5-memun-2-(4-(memunmuo)henun)-1H-
UMUOQ301a:
MeS
—N
N/
Br Me

VYkazaHHOe  COeOWHEHHWE  CHHTe3upoBamn  u3  4-(Mmetmntuo)-N-(mpomn-2-uH-1-
wn)oenszamuna (3,0 r, 14,63 mmonp) u 2-6pombensmiamuna (4,0 r, 21,95 MMoab) Ha OCHOBE
MPOLEAYPbI SKCIIEPUMEHTa, OITMCAHHON HA CTaquu-8 puMepa-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

VkazaHHOE€  COEOWHEHHWE  CHHTe3upoBamn w3 1-(2-Opombensmn)-S-mernn-2-(4-
(Mmeruntuo)penmn)-1H-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 cTagnu-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)- 1 H-umuoazon-1-
un)memun)ghenona:
MeS
=N
%
HO Me

VYKazaHHOE COEAMHEHHE CHUHTE3UpOBaIM U3 S-MeTuin-2-(4-(merunruo)penmn)-1-(2-
(4,4,5,5-rerpameTni-1,3,2-nuokcaboponan-2-mwi)oensmn)- | H-umupnazona (1,0 r, 2,38 mmonb) Ha
OCHOBE MPOLIEYPbI SKCIIEPUMEHTA, ONMCAHHOM Ha cTtanuu-4 npumepa-2l.

Boixon: 0,530 .

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

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

MeS

—N
V/
O Me N\e
)J\/:\/\/ Me
EtO ©

VYkazaHHOe coequHeHue cuHTesupoBamu u3 2-((5-mermin-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 TPOLIEAYPHI SIKCIIEPUMEHTA, OTIMCAHHON Ha cTanuu-1 npumepa-
2c.

Bexon: 043 r

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

Cmaous-6: Cunme3s (R)-3-memun-6-(2-((5-memun-2-(4-(memunmuo)hernun)- 1 H-
uMuOQsoa-1-un)memu)ghenoxcu)2excanosoil Kuciomol (coeounenue 2p):

MeS
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VKazaHHOE COEIUHEHHE CHUHTE3WpoBamn U3 HTHI(R)-3-meTmn-6-(2-((5-mernn-2-(4-
(mermntno)dennn)-1 H-umunason- 1 -un)mernn)penokcun)rekcanoara (0,310 r, 0,66 mMmonb) Ha
OCHOBE MPOLEAYPbI IKCIEPUMEHTA, OMMMCAHHOW Ha cTanuu-11 nmpumepa-2a.

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

'H AMP (400 MI'u, DMSO-ds, 90 °C): § 7.38 (d, J = 8.4 ', 2H), 7.26-7.22 (m, 3H),
7.02(d,J=28.4Tmu, 1H), 6.88-6.84 (m, 2H), 6.42 (d, J=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'r;, 3H).

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

HPLC: 98,5% (210 um).

Ilpumep-2q:

Cunre3 2,2-numeTnia-6-(2-((S-metun-2-(4-(rpudropmernn)dennn)-1H-umuaazon-1-

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

FsC
: %/,_,N

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

Cmaous-1: Cunmes smun-2, 2-0oumemun-6-(2-((5-memun-2-(4-(mpugpmopmemun)gherun)-

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

VYkazaHHOE coenuHeHHe CUHTe3npoBaiu u3 2-((5-merun-2-(4-(tpudropmerni)peHun)-
1H-umupnazon-1-un)mernn)penona (0,25 r, 0,75 Mmmonb) 1 3THI-6-0poM-2,2-TUMETHIIT€KCAHOATa
(0,6 T, 2,25 MMOIIb) Ha OCHOBE IPOLIENYPhI IKCIIEPUMEHTA, ONTMCAHHON Ha cTaauu-1 npumepa-2c.

Beixon: 0,121 r.

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

Cmaoua-2: Cunmes 2,2-0Oumemun-6-(2-((5-memun-2-(4-(mpugpmopmemun)ghenun)-1H-
UMUOA30.1-1-un)memun)heHoxkCu)2eKCanoBoil KUCi10mol

F;C

VYKazaHHOE COEAMHEHUE CHHTE3UPOBAIM W3 OSTWI-2,2-nuMeTmi-6-(2-((S-merun-2-(4-
(Tpudropmermn)penun)-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 T'u, 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 IMP (400 MI', DMSO-ds): § -61.16

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

HPLC: 98,49% (210 um).

Ilpumep 2r:

Cunres (R)-3-meTn-6-(2-((5-(MeTun-ds)-2-(4-(rpudpropmern)penn)-1H-

UMHAa30-1-m1)MeTHIT) (PeHOKCH)reKCAHOBOI KHCJIOThI (coedurenue 2r)



N/
O Me
)J\/-\/\/O CD
HO °
Cxema 1:
FaC
M M
! R
o W b W Q
C 1 H C 2 H ¢ 3 j
FJC TAIHS F3 c TaTHsA- F3C TS I
e}
Cxema 2:

FsC

B xpyrmomonHoii konbe oObemom 250 M mepeMelnmuBaeMblii  pacTBOp  4-
(Tpudropmermn)denzanpaeruna (5,0 r, 27,17 mmons) u stan-1,2-quamuna (1,80 r, 29,89 MmoIb)
B 'BuOH (80 M) o6pabateisanu ionom (8,60 r, 33,96 mmonn) u KoCOs3 (11,30 1, 81,51 Mmounb)
npu K. T. Peakunonnyro cmechk Harpesanu npu 85°C B Teuenue 3 4 B atMocdepe asora. [Tocne
3aBepiueHus peakunu (TLC) peakIMOHHYI0 CMeCh TaCHIIM HACBIIEHHBIM pacTBOpoM NazS»03 u
skcTparuposann stuianeratoM (100 mm x  3). OObeAMHEHHBI OPTraHUYECKHH SKCTPAKT
NPOMBIBAJIA COJIEBBIM PAacTBOPOM, CylIHin Hajn O0e3BonHbIM NaxSOs4 M KOHLEHTPUPOBAIU TPHU

NMOHMKCHHOM HOaBJICHUU C MMOJYUYCHHEM Tpe6yeMoro npoaAyKTa B BHAC KECJITOrO TBEPAOIO
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BEIIECTBA, KOTOPOE MEPSHOCHIIN Ha CIeAYIOIMYI0 cTannto 6e3 ounctku (5,1 r, 83,1%).
'H IMP (300 MI'y, DMSO-ds): § 8.02 (d, /= 8.1 I'y, 2H), 7.81 (d, J = 8.1 I'y, 2H), 3.64
(s, 4H).
YF AMP (300 MI', DMSO-ds) : & -66.22
LCMS (ESI+, m/z): 215,2 (M+H)".
HPLC (210 am): 90,59%

Cmaous-2: Cunmes 2-(4-(mpugpmopmemun)penun)-1 H-umuoazona:

i
o
F5C

B xpyrnomonHoii konbe obOvemom 250 Mi 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 mmornb) u (quauerokcuiion)oensosnom (8,30 r, 25,7 mmonb)
IpH K. T. B aTMoc(epe a3oTa. PeakunoHHyr0 cMech mepeMeInnBaiy Mpy K. T. B Te4eHue 12 4 B
armocepe azora. Ilocne 3aBepinenusi peakiun (TLC) peakuuoHHYr0 cMech pa3OaBisuiu
JIeSTHOW BOAOM M dKcTparupoBanu stuianeratoM (100 mu x 3). OObearHEeHHBIH OpraHuYeCKHi
SKCTPAKT MPOMBIBAIM  COJEBBIM pAacTBOPOM, Cyummuu Hax  Oe3BogHbIM  NaxSOsm
KOHLIEHTPUPOBAIM TPU TMOHMKEHHOM JAaBlieHHH. [loNyuyeHHBIH OCTATOK OYHUINAIH METOIOM
KOJIOHOYHOM Xpomartorpaduu Ha cuiukarenae (omouposanue, 40% EtOAc B rekcane) ¢
MOJIyYEHUEM YKAa3aHHOTO COeIUHEHUS 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'y, DMSO-ds) : § -60.98

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

Cmaous-3: Cunme3s 1-(2-memoxcubensun)-2-(4-(mpugpmopmemun)henun)- 1 H-
UMUOA307A:

FsC

=N
N

MeO

B xpyrmomonnoii kombe obOvemom 250 Mi mepememnBaeMblii  pacTBop  2-(4-
(Tpudropmermn)pennn)-1 H-umunazona (6,5 r, 30,66 mmonb) B DMF (70 mu) obpabarsiBaiu

NaH (60% nucnepcus, 1,41 1, 36,79 mmons) npu 0°C u nepemernnsany B TedeHrue 30 MUH MpH
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TOW ke Temmeparype B artmochepe aszora. Yepes 30 wmuH cmech oOpabarbiBamm 2-
metokcndenzunopomunom (7,40 r, 36,79 MMOIIb) U PEAKIIHOHHYIO CMECh MEPEMEIIUBAIN TPH K.
T. B TeueHue 4 4 B atmocdepe azora. [locne 3aBepmenus: peakuuu (TLC) peakunoHHyI0 cMeCh
racwuii HacelmeHHbIM pactBopoM NHiCl u skctparmposamm stmmanerarom (100 mom x 3).
OObenMHEHHBbI OPraHMYeCKUH SKCTPAKT TMPOMBIBAIIM COJIEBBIM pACTBOPOM, CYIIWJIM Haj
6e3BonHbIM Na;SO4 U KOHLIEHTPHPOBAIU MPH MOHMKEHHOM JaBieHUH. [1omy4eHHbIH OCTaTOK
OUYHINAJIN METOIOM KOJIOHOYHOM XpomaTtorpaduu Ha cunukarene (dmouposanue, 20% EtOAc B
reKCaHe) ¢ MOJyuYeHHeM YKa3aHHOTO COeAMHEHHs B BHIe OECILIBETHOrO TBEpPAOro BeuiecTna (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, /J=69T1, 1H) 6.75 (dd, /= 7.5, 1.8 I'y, 1H), 5.29 (s, 2H), 3.68 (s,
3H).

YF IMP (300 MI';, DMSO-ds) : § -61.10

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

Cmaous-4: Cunmes 5-0pom-1-(2-memoxcubensun)-2-(4-(mpugpmopmemun)henun)-1H-

UMUOAB0A:
FsC
—N
N/
MeO Br

B kpyrnomonnoit konbe obOvemom S0 M mepemermmBaemblii  pactBop  1-(2-
mMeTokcuoden3un)-2-(4-(tpudropmermn)dpennn)-1H-umunazona (1 r, 3,01 mmons) B DMF (10 mu)
obpadareiBasii NBS (0,643 1, 3,61 mmonb) npu k. T. B atMocdepe a3ota. PeakIMOHHYIO CMeCh
nepememmBaniu npu 45°C B TedueHwe 3 4. PeaKIMOHHYIO CMeCh racWiid JIEHsTHOH BOJOH U
skcTparupoBann stwianeratoM (30 M X 2). OObenuHEHHBIH OPraHMYECKHH SKCTPAKT
NPOMBIBAJIA COJIEBBIM PAcTBOpOM, Cymwind Haja 0e3BomgHbIM Na;SOs.M KOHLEHTPUPOBAIN TPU
NOHMW)KEHHOM  fAaBiieHHH. [lodydeHHBIH  OCTaTOK  OYHMINAIA  METOIOM  KOJOHOYHOH
xpomarorpadpumn Ha cuiaukarenae (rpanueHTHoe smroupoBanue, 5% EtOAc B rekcane) ¢
MOJTyYeHUEM YKa3aHHOTO COeTUHEHNs B Buae Oenoro Tepaoro Bemectsa (0,4 r, 33,4%).

"H AMP (400 MI'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)gherun)-
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LH-umuoazona:

FsC

—N
N/

MeO CDs

B noBTOpHO 3aKkynopuBaeMoii peakoOHHON mpodupke oobemom 20 mi pactBop ZnCly
(0,5 M B THF, 820 mr, 12,0 mn, 6,0 mmons) B THF (5 mi) no kamsim obpabateisamn CDsMgl (1
M B gwstunosoMm sdupe, 890 mr, 5,3 mu, 5,0 mmonb) ipu k. T. B atmocdepe azora. Cmech
nepeMelBaiy Npu K. T. B TedeHne 1 4 u obpabarbiBanu S-Opom-1-(2-merokcnbensmn)-2-(4-
(rpudpTopmermn)pennn)-1 H-umunazonom (100 mr, 0,2 mmonp) u Ni(PPh3)Cl, (8 wmr, 0,01
MMOJIb) TIPU TOH e Temreparype B atmocdepe azora. [lonydeHHYIO pPEaKLHOHHYIO CMECh
nepeMeInuBaIy Ipu K. T. B TedeHue 48 4y B atmocdepe azora. Ilocne 3aBepiueHHs peakLuu
(mabmomanu npu nomomu TLC) peakuMOHHYHO CMeCh TacHIM JIEASSHOH BOAOW U
skcrparupoamn EtOAc (10 mn x 2). OObenuHEHHBIH OPraHUYeCKHH 3KCTPAKT IPOMBIBAIN
COJIEBBIM PACTBOPOM, Cymmiu Haj 0e3BogHbIM NaxSO4.M KOHLEHTPHPOBAIU MPH MTOHIKEHHOM
napneHnu. IlonyueHHBIH OCTATOK OYHINAIM METOJOM KOJIOHOUHOW xpomarorpadguu Ha
cunukarese (rpanueHtHoe smouposanue, 50% EtOAc B rekcaHe) ¢ mojydeHHeM yKa3aHHOTO

coequHeHus (20 Mr) ¢ IPUMECHIO UCXOIHOTO BEIECTBA C OTIIETUIEHHBIM OPOMOM.

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

Cmaous-6: Cunmes 2-((5-(memun-ds)-2-(4-(mpugpmopmemun)penun)-1 H-umuoason-1-

un)memun)ghenona:
FsC
—N
N/
HO CDs;

B xpyrnononnoii konbe odvemom 10 mn pactBop 1-(2-metokcubensmn)-S-(merni-ds)-2-
(4-(tpudropmernn)pennn)-1H-umunazona (20 mr) 8 DCM (2 mi) no karusiMm oOpabaTbiBasiu
yrctbiM BBr3 (0,1 mim) mpu -78°C B atMocdepe azora. PeakinoHHY0 CMeCh epeMeInnBaIi Mpu
K. T. B TeueHue 3 4. [Tocne 3aBeprienus peakuuu (Hadmonamu npu nomomu TLC) peaKHOHHYIO
cmech noxmenauuBaiu (pH ~ 9) BogupiM NaHCOs u monyd4eHHOE TBEPIOE BEIIeCTBO

¢unbTpoBaNM W TpOMBIBAIH H-rekcaHoM (3 X 5 wur). TBepapli NPOAYKT CYIIWIN TIPU
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MOHIKEHHOM JaBJICHUU C TIONy4eHHeM YyKa3aHHoro coeawHenwst (12 wmr). HeouumneHHoe
BEIECTBO MCIIOJIb30BAJIM Ha CIEeNyomeil craany 0e3 JOMONHUTENbHON OYHCTKH.
LCMS (ESI+, m/z): 336,3 (M+H)".
Cmaous-7: Cunmes omun(R)-3-memun-6-(2-((5-(memun-ds)-2-(4-

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

FiC

—N
N/
O Me \8
EtO © °

B kpyrnononHo# konbe oopemom 25 mit nepemernrBaeMslii pactBop 2-((5-(merun-ds)-2-
(4-(rpudropmernn)pennn)-1 H-umunazon- 1 -mn)mermn)denona (150 mr, 0,44 Mmonb) B TOIyOIIE
(3 M) obpabateiBanin mocnenosarensHo DIAD (135 wmr, 0,67 mmons) u PPhs (175 wmr, 0,67
MMOJIb) TIpH K. T. B atMoc(epe azota. [lonydeHHy0 cMech mepeMelnBaIy Py K. T. B TEUCHUE
15 mur u obOpabareiBamu >THI(R)-6-Opom-3-merunrekcaHoatom (93 wr, 0,53 mmoib) B
armoc(epe azoTa. PeakIIMOHHYIO CMeCh MOCTEeNEeHHO HarpeBaiu a0 65°C u nepemernuBamu npu
TOM ke Temrieparype B TedeHue 12 4. Ilocne 3aBepiieHus: peakuuu (HaOJFOAATN TPH TTOMOLIH
TLC) peakumuOHHYIO CMeCh OXJXKAadHM OO0 K. T. W TaCWIM JIEASHOW BOAOW mepen
SKCTparupoBanueM H-rekcaHoM (50 wmut). OpraHu4ecKkui SKCTPAKT MPOMBIBATH COJIEBBIM
pacTBOpoM, cyurriid Hajx 6e3BoaHbIM NaxSO4 M KOHIIEHTPUPOBAJIH MPH MOHIKEHHOM JaBJICHHH.
IMonyuyeHHbIil OCTaTOK (QHUIBTPOBATM Yepe3 KOJOHKY C CujukareneM (TpagueHTHOe
smouposanue, 5-10% EtOAc B rekcane) ¢ monydeHHeM YKa3aHHOro coeawHeHusi (200 wr).
BeiecTBo HCIONB30BANIN HA CIEAYIOUIEH cTaauu 0e3 JOMOTHUTEIbHOW OUUCTKH.

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

Cmaousn-8: Cunmes (R)-3-memun-6-(2-((5-(memun-ds)-2-(4-(mpugpmopmemun)hernun)-
1H-umuoazon-1-un)memun)ghenoxcu)eexcanogoii kuciomol (coeournenue 2r):

FsC

—N

Y

O Me N\e
H CD
HOMO 3

B kpyriogonnoii konbe odoremom 500 Mt mepeMeruBaeMbiii pacTBOp STUI(R)-3-MeTHII-

6-(2-((5-(mernn-ds)-2-(4-(rpudropmernn)penmn)- 1 H-umunaszon-1-
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un)meruin)penokcn)rekcanoara (1,0 r, 2,03 mmouns) B THF (10 mur), MeOH (10 mi) u Boze (10
M) oOpabarbiBaiii MOHOTUApaToM ruapokcuaa jurus (853 wr, 20,3 MMmonp) mpu K. T.
Peakiimonnyro cMech nepemMelnMBaid npu K. T. B TedeHue 16 4. Ilocne 3aBepiueHus peakuuun
(mabmromamu mpu momomn TLC) peakuwoHHYHO cMech pa30aBiisii BOAOW W TPOMBIBAIU
ISTIIIOBEIM 3¢upoM. Bonubii cinoit HedirpamuzoBamun 1 H HCl, a momyueHHoe TBepmoe
BeIecTBO (uibTpoBaIu ¢ nojydeHueM ocratka (400 wmr). OcraTok ABaKAbl OYHUINAIH C
npumeHenneM metozna npenapatusaoil HPLC [komonka: WATERS X BRIDGE C18 (150 mm x
21.20 MM, 5,0 MkMm), motok: 15,0 mu/muH, nonerkHast ¢asza: A= soga, B= MeCN, T/%B = 0/30,
3/40, 10/90] ¢ nonyueHneM ykazaHHOTrO coenuHeHus (40 mr).

'H AMP (300 MI'u, DMSO-de): & 12.00 (br s, 1H), 7.74 (d, J = 8.4 'y, 2H), 7.65 (d, J =
8.4T'u, 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'y, 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 AMP (300 MI', DMSO-ds): 6 -61.11

D SIMP (600 MI'y, CD3OD): § 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-(rpudropmernn)dennn)-1H-umuaazon-1-
WI)MeTHT)(PEHOKCH )reKCAHOBOM KUCJIOTHI (coedunenue 2s)

FsC
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Cxema A:
Me Me O Me Me O Me Me O
w 2 M\/lj\ b )W
—_—
Me H Crazus-1 Me OH Cramis-2 Me OEt
c Me Me O d Me O e
—_ - o - _—
Cranui-3 Me OEt Crammi-4 OHC oEt Cramws-5
Me O f Me O
HOM MSO\/\/\)J\
OEt Cragusa-6 OEt
Cxema B:
F3C
O
COOH —N
a N \\ b N/ Cc
> H _—
F.C Cramua-7 g, Cramui-8 Cragua-9
: 3 MeO Me
F3C FiC
_N : S//N
N_/ d o Me N/ e
HO Me Cragus-10 )K/'\/\/ o Me Craqms-11
EtO

FisC

_N
O Me N\/e
HO

Cmaous-1: Cunmes (S)-3, 7-Oumemunoxm-6-eH0B0I KUCI0Mbl:
Me Me O
Me X - OH
B kpyriononHoi koide oosemom 500 M pacteop NaOH (12,92 r, 325,0 MMonp) B Boze
(100 mu) obpabateiBamu AgNOs (25,2 1, 149,0 mmonb) B Boze (100 M) mpu 0°C. PeakunonHyro
CMECh MepeMeInBaIn B TeMHOTe B TeueHne 30 MuH u obpabatbiBanu (3.5)-3,7-IUMETHIIOKT-6-
erasieM (10,0 r, 65,0 mmounb) npu 0°C. PeakIMOHHYIO CMeCh MEPEMELTNBAIN NIPU K. T. B TEUCHHE

18 u. Tlocne 3aBepmenus peakuuu (HaOmomamu npu nomomu TLC) peaknMOHHYIO CMecCh

dunsrposamu uepes cnoii Celite® u mpomeiBanu ropsueii Bomoi. OObeIUMHEHHBIH (UILTPAT
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nogkucsi (pH 2) xonuentpupoBanHoi HCl wu skcTparmpoBaiyu OUSTUIIOBBIM 3(pHpoM.
Opranndecknii 3KCTpakT cymwi Hax Oe3BogHbIM Na;SOs M KOHLUEHTPUPOBAIH TIPHU
NOHW)KEHHOM J1aBJeHUU. lloNydeHHbI OCTaTOK HCIIONB30BAIM HAa Clenyromei craauu Oe3
JOTOJHUTEIBbHON OYUCTKH.

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

'"H AMP (400 MI'u, CDCl3): & 8.8 (brs, 1H), 5.09 (t, J = 7.2 T', 1H), 2.39-2.34 (dd, J =
15.0, 6.0 I'u, 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, /= 6.6 'y, 3H).

Cmaousa-2: Cunme3s smun(S)-3, 7-Oumemunoxm-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
stundpomuaom (8,25 r, 76,0 MMoIb) npH K. T. PeakiMOHHYIO CMeCh MepeMeIInBaIl MpH K. T. B
teuenue 16 u. Ilocne 3aBepmenus peakuun (Habmomamu npu nomoinu TLC) peakuoHHYO
cMech pazdasisin Bomod (1000 mir) m sKCTparupoBamu AMATUIOBBIM 3¢pupom (100 mi x 2).
OO0benHEeHHBIH OPraHUYeCKUil SKCTPAKT Cymnian Haa 0e3BogHbIM NaxSO4 M KOHIEHTPUPOBAIIH
MPU MOHMKEHHOM JIaBJICHUH ¢ TOJydeHHeM yka3aHHoro coenunenus (11,3 r, 96,5%).

'H AAMP (300 MI', CDCls): § 5.08 (t, J= 6.9 T'ny, 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), 1.67 (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# xonbe odbemoM S 1 pactBop 3THI(S)-3,7-1MMETHIIOKT-6-eHOoaTa (25,0
r, 126,0 MMoub) B auaTHIOBOM 3dupe (200 min) mo kamisim obpadateBanu pactsopom mCPBA
(65%, 32,5 1, 189,0 mmonp) B ausTHioBoM 3¢upe (300 mur) npu -30°C. IonyyeHHYIO CMeECh
Harpesain 10 0°C 1 mepeMelnuBaiy pu TOH Ke TeMIepaType B TeUeHHe O 4 Mepen TeM, Kak ee
OCTaBJSTM OTCTauBaThcst BCKO HOYb (~ 14 u) mpu 0-3°C. Ilocnme 3aBepiueHus] peaxiuu
(rabmonmanu mpu nomowy TLC) peakimoHHYI0 cMech pa30aBisiii AM3THIOBBIM 3¢rpom (500 i)
u npomeiBasit 1 H NaOH (2 x 1 ), a 3atem Bomoii (1 y). Oprannueckuii CjIOW NPOMBIBAIU
COJIEBBIM PacTBOPOM, CyIIHUIHN Haa Oe3BogHbIM Na;SOs U KOHIEHTPUPOBAIN MPU MOHUKEHHOM
TABJICHUH C TIOJy4eHUEM yKa3aHHoro coenunenus (24,0 r, 88,8%)

"H AMP (400 MTI'u, CDCls): § 4.11 (q, /= 7.2 Ty, 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).

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

Me O

OHC - OEt

B xpyrnmononnoit konbe odvemom 500 mu pactBop >THI(S)-5-(3,3-AUMeTHUIOKCHPaH-2-
un)-3-metmnnenranoara (24,0 r, 11,00 mmones) 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 TOW k€ TeMmreparype B TedeHue 16 4. Ilocne 3aBeplieHus peakLuu
(mabmomamu npu nomomu TLC) Heopranmdeckue comu ¢uisrposamu yepes cioii Celite® u
¢unsrpar sxcrparupoBann EtOAc (3 x 500 mu). OObenvHEHHBIH OpPraHHYeCKUN SKCTPaKT
NPOMBIBAJIIM BONOH, CONIEBBIM pacTBOpoM M cymwin Hax Oe3sogHbiM NaxSOs. Pacteop
KOHLIEHTPUPOBAJIN NIPU TOHI>KEHHOM JIaBJIEHHUH C MTOJIy4Ye€HHEM 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=72Twu, 3H), 0.95(d, /= 6.6 ', 3H).

Cmaous 5: Cunme3s smui(S)-6-euopoxcu-3-memuneekcanoama:

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) obpabarsiBanin NaBHs (7,0 r, 186,0 MMomb) mpu K. T.
Peakiimonnyo cmech mepemMeniMBaiv nNpu K. T. B TeueHue 4 4. Ilocne 3aBepiieHust peakuuu
(mabmromanu mpu nomomm TLC) peakumoHHyr cmech paszOaBnsiin Bomoid (500 wmu) u
skctparupoBann EtOAc OObenuHeHHBI OpPraHWYeCKUH SKCTPAKT CYIIWIN Hal O€3BOAHBIM
Na;SOs M KOHIEHTPHPOBAJIM MPH TOHIDKEHHOM JaBJIEHHH C TMOJYYEHHUEM YKa3aHHOTO
coequnenus (20,0 r, 99,0%).

'H AMP (300 MI', CDCl3): & 4.15-4.07 (m, 2H), 3.65 (t, J = 6.3 ', 2H), 2.30 (dd, J =
14.7, 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, J=7.2 I'y,
3H), 0.93 (d, /=6.6 'y, 3H).

Cmaous-6: Cunme3s smui(S)-3-vmemun-6-((memuncynv(onun)oxkcu)eekcanoama:

Me O

MsO Okt

B xpyrnmomonnoit konbe obvemom 100 wmi  pactBOop  ATHI(S)-6-rHIpOKCH-3-
metuirekcasoara (2,5 r, 14,3 mmons) B DCM (25 mi) obpabateBanu EtsN (4,35 1, 43,0 MMoub)
u MsCl (2,45 1, 21,5 mmonb) nipu 0°C. PeakIImoHHY0 CMeCh MepeMEeLINBAN TIPU K. T. B TEUCHNE

3 u. Ilocne 3aBepmienusi peakumu (HaOmomanmu npu momomu TLC) peakIMOHHYIO CMeCh
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pazbasysmu Bomod (50 wmu) m skcrparmpoBayim DCM (50 M x 3). OObenuHEHHBIN
OpPTaHUYECKUH OSKCTpakT cymuian Haj Oe3BogHbiM NaxSOs W KOHIEHTPHPOBAIH TIPHU
MOHKEHHOM JaBJICHUHU C TIoJIydeHreM Tpedyemoro npoaykTta (2,5 r, 69,5%).

'H AMP (300 MI'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, /J=7.2T1, 3H), 0.96 (d, J=6.6 I'L,
3H).

Cmaousa-7: Cunme3 N-(npon-2-un-1-un)-4-(mpugpmopmemun)benzamuoa:

O

s
F,C

B  kpyrmomonno#i  konbe obbemMoM 2 51 mepeMelinBaeMblii  pacTBOp  4-
(Tpudropmernn)oenzoitnoit kucnorsl (100 r, 5,26 monb) u npon-2-un-1-amuna (34,73 1, 6,31
mojb) B DMF (1000 mi) obpabatsiBanu nocnenosaressno EDCLHCI (200,8 r, 1,05 monb),
HOBt (142 r, 1,052 momb) u EtsN (53,12 r, 1,578 monb) mpu k. T. B armocepe asoTa.
PeakiioHHyI0 cMech nepeMelnnBaii NMpu K. T. B TedeHue 12 4 B armocdepe asora. Ilocne
3aBepiieHusi peakuuu (HaOmomamu npu nomoum TLC) peakuMOHHYIO CMeCh pa30aBiisIU
JISASTHOW BOAOW M TBEPAOE BEIIECTBO OCAXIAJIOCh. TBepAOe BELIeCTBO (PUIBTPOBATU U CYLINIH
NPU MOHMKEHHOM JIABJICHHUH ¢ TOJydeHHeM ykasaHHoro coenunenus (111 1, 93,2%).

'H AMP (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, J=2.4 T'y, 1H).

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

Cmaous-8: Cunmes 1-(2-memorcubensun)-5-memun-2-(4-(mpugpmopmemun)ghernun)-1H-

UMUOQ30JA:
FsC

—N

2

MeO Me

B moBTOpHO 3aKkymopuBaeMoil peakIHOHHOH mpodupke odbemom 500 mu pactop N-

(mpon-2-us-1-nn)-4-(tpudropmernn)denzamuna (30 T, 132,15 wmmome) uw @ 2-
merokcubOensunamuna (27,31 r, 198,23 mmone) B Tonmyone (300 mun) obpadareBamu Zn(OTf)2
(15,06 1, 39,6 mMoB) TIpU K. T. B aTMOoc(epe a30Ta. PeakIIMOHHYIO CMeCh MepeMeITnBaIH MPu
100°C B Teuenume 16 u. Ilocme 3aBepmienusi peakuuu (HaOmonmanu npu nomomu TLC)

pPEeaKLIMOHHYI0 cMech pa30aBisuin Bomoil m skctparuposanu EtOAc (30 mu). Opranundeckuii
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SKCTpakT npombiBasu HackimeHHbIM NaHCOs3, coneBbIM pacTBOPOM U CYIIWIIH Hall O€3BOAHBIM
NazSO4. PacTBOp KOHLUEHTPHPOBAIM MNpPU TOHIKEHHOM MAABIEHHH, a IOJYYEHHBIH OCTATOK
OUHIIAJIA METOAOM KOJIOHOYHOM Xpomarorpaduu Ha crmkarene (amouposanne, 25% EtOAc B
reKcaHe) ¢ oJy4eHneM ykazanHoro coenuaenus (30,4 r, 66,6%).

'H AAMP (400 MTI'u, CDCls): § 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, /=72 Tu, 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 kpyrnononnoii xoibe oobemom 1000 Mt pactBop 1-(2-meTokcnbensnn)-5-meTuin-2-(4-
(TpudTopmermn)penmn)-1H-umunazona (60 r, 173,4 mmons) B auxsiopmerane (600 mu) mo
karusiM obpadateiBain BBr3 (60 min) npu -78°C. PeakuiMOHHYI0 CMeCh MepeMeLIBaIu Py K. T.
B Teuenue 3 4. Ilocne 3aBepiienust peakuuu (HaOmomanu npu nomoinu TLC) peakuMOHHYIO
cmech mopnmenaunBaniu BonHbiM NaHCOs3. IlonmydyeHHOe TBepmoe BeLIeCTBO (PHIIBTPOBAIH,
npoMbIBaIM H-TekcaHoM (500 mut X 3) W CyUIWJIM MPH MOHM)KEHHOM JaBJICHUU C MOJYYSHUEM
ykaszaHHoro coequHenus (53,1 r, 92,3%).

'H AMP (400 MI', DMSO-ds): 8 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', 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)herun)-
1H-umuoazon-1-un)memun)ghenoxcu)eexcanoama:

FsC

B xpyrnononHnoit konbe odvemom 100 mi mepemermBaemMblii pactBop 2-((5-metmn-2-(4-

(Tpudropmerun)pennn)-1H-umunazon-1-mwn)merun)penona (1,0 r, 3,0 mmons) 8 DMF (15 mu)
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oOpabarbiBau K2COs (1,24 T, 9,0 MMOJIb) u stin(S)-3-meTmn-6-
((meruncynbdonmn)okcn)rekcanoarom (1,13 r, 4,5 mmonp) mpu k. T. B armocepe asora.
INonyuennyro peakunoHHYIO cmech nepememmnBamu npu 80°C B Teyenume 16 u. Ilocne
3aBepueHus peakuu (Habmonamu npu nomomu TLC) peakMOHHYI CMeCh OXJIAXKAalu 0 K.
T., TBEPIOE BEIIECTBO (PUIBTPOBAIHM U MPOMBIBAIHN STHianeratoM. OObenuHeHHbIH QuiIbTpar
KOHLIEHTPUPOBAJIN NPU MOHWKEHHOM JIaBJICHHUH, A MOJIyUYEHHBIH OCTATOK Pa30aBisUIN XOJOAHON
Bomoit (50 wmur), mepexm »TuUM SkctparupoBanu stuianeraroM (50 mi). OObenuHEHHBIN
OpPTaHUYECKUI 3KCTPAKT MPOMBIBAJIN COJIEBBIM PAacTBOPOM, Cymmin Haja Oe3BonHbM NaxSO4 u
KOHLIEHTPUPOBAINU TPU TMOHWKEHHOM aAaBieHHH. IlonydeHHBIH OCTATOK OYHMINAIH METOAOM
KOJIOHOYHOH xpomarorpadguu Ha cunukaresne (rpanueHTHoe smroupoBanue, 15-30% EtOAc B
reKcaHe) ¢ nmojy4eHneM ykasannoro coequnenus (0,8 r, 57,1%).

'H IMP (300 MI', CDCl3): 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 I'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 T'y, 3H).

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

Cmaous-11: Cunme3s (S)-3-memun-6-(2-((5-memun-2-(4-(mpugpmopmemun)hernun)-1H-
umuoazon-1-un)memui)heHokcu)2ekcanosoli Kuciomvl (coeounenue 2s):
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B xpyrinononHoit konbe odbemom 50 mut epemernnBaeMbiii pacTBOp STUI(S)-3-MeTHII-0-
(2-((5-metun-2-(4-(rpudropmermn)penmn)- | H-umunazon- 1 -um)mernin)peHokCH)rekcanoara
(0,4 1, 0,81 mmonb) B THF (40 mu) u Bome (10 mur) oOpabarbiBaii MOHOTHIPATOM THAPOKCUIA
mutust (60 mr, 2,4 MMOJIb) TIPH K. T. PEaKIIMOHHYIO CMECh MepEeMEIINBAJIH IPH K. T. B TeueHHe 12
4. Ilocne 3aBepmenus peakuun (Habmomamu npu nomomu TLC) peakunoHHyr0 cMmech
paz0aBsTi BOAOW M MPOMBIBAIIN TUA3THIIOBBIM 3upom. Bonsslii cioit melitpannzosanu 1 1 HCI
U TOJYYEHHOE TBEPAOE BEIIECTBO (MIBTPOBAIUA. TBeprnoe coenuHeHHe mnpombiBain 50%
IVSTHIIOBBIM 3(QUPOM-TIEHTAHOM C TIOJYY€HHEM VKa3aHHOTO COEAMHEHHUs B BUAE Oenoro
TBepaoro Bemectsa (180 mr, 48,6%).

"H AMP (400 MI'u, DMSO-de): & 12.00 (br s, 1H), 7.74 (d, J = 8.4 ', 2H), 7.65 (d, J =
8.4 1T, 2H), 7.26 (t, /=84 Twu, 1H), 7.04 (d, /= 8.0 I'y, 1H), 6.95 (s, 1H), 6.87 (t, /J=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, J = 6.4 T'y, 3H).

F SIMP (400 MI', DMSO-ds): § -61.61

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

HPLC: 98,65 % (210 uM).

Ilpumep 2t
Cunres (8)-3-meTna-6-(2-((S-meTnn-2-(6-(rpudropmerna)nupuaun-3-un)-1H-
UMHAa30.1-1-n1)MeTHIT) (PeHOKCH)reKCAHOBOI KHCJIOThI (coedunenue 2f)
FiC
=
N
=N
O Me N\%
HOMO\ES Me
Cxema:
FsC
O
| N COOH a Nu/\ b
FoC” N7 Cramnd g o N Cramas-2

MeO Me

B  kxpyrmomonHoit  konmbe obbemMoM 3 1 mepeMelnnBaeMbli  pacTBop  O-
(TpudropmeTin)HUKOTHHOBOM KuCiOTHI (150 1, 785,34 MMmonb) u npon-2-us-1-amuna (51,83 T,
942,40 mmonb) B DMF (1,5 nm) obpabareiBamn HATU (447 1, 1177,50 mmons) u EtsN (120 T,

1177,5 mMonb) ipu K. T. B aTMocdepe a30Ta. PeakIMOHHYI0 CMeCh MepeMeIInBaIi MPH K. T. B
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teuenne 3 4. [Tocne 3aBepimenus peakiuu (Hadmoamu npu nomomnu TLC) peakiiMOHHYI0 CMeCh
pa30aBisiu JeNSHOW BOAOH, a MOJYYEHHBIH OCaJoK (PHIBTPOBANH, MPOMbIBAIN Bonoi 1 50%
STHJIALIETATOM B TeKCaHe. TBepaoe COeAMHEHHE CYLIMJIM IPH TOHWKEHHOM [aBJICHUU C
NOJIy4eHHeM yKa3zaHHoro coenuHenus (137 r, 76,5%).

"H AMP (400 MI'u, DMSO-ds): § 9.39 (t,J= 5.6 I'i, 1H), 9.14 (s, 1H), 8.46 (d, J = 8.4
I'u, 1H), 8.05 (d, /J=7.6 'y, 1H), 4.12-4.10 (m, 2H), 3.20 (t, /= 0.4 I'y, 1H).

YF SIMP (400 MI', DMSO-ds): § —66.70.

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

Cmaousa-2: Cunme3s 5-(1-(2-memorcubensun)-5-vemun-1 H-umuoason-2-un)-2-
(mpugpmopmemun)nupuouna:
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B noBTOpHO 3aKynopuBaeMoi peakLHOHHOW mpodupke odbemom 500 mu pactBop N-

(mpon-2-un-1-nn)-6-(Tpudropmerrn)uukornaamuaa (50 r, 21929 wmmoms) u  2-
metokcubensunamuna (39,0 r, 285,08 mmonb) B Tomyone (300 mut) obpabareiBanu Zn(OTf),
(23,8 1, 65,78 MMoIB) TIpH K. T. B aTMOcdepe a30Ta. PeakiMOHHYIO CMeCh NepeMeLIBaIN PU
110°C B Teuenue 16 u. Ilocme 3aBepuienusi peakuuu (HaOmomanu npu nomomu TLC)
pEeaKLUHMOHHYI0 cMech pa30aBisuin Bomoil u skctparuposanu EtOAc (30 mur). Opranudeckwmii
SKCTpakT npombiBan HackimeHHbIM NaHCO3, coeBbIM pacTBOPOM U CYIIMJIH Hall O€3BOAHBIM
Na;SO4. PacTBOp KOHLEHTPUPOBAJIM TMPH TOHWKEHHOM JaBJIEHUH, a TOJYYEHHBIH OCTATOK
OYHINAJIH TPOMBIBAHHEM TUITUJIOBBIM 3()HPOM C MONTyYEeHHEM YKa3aHHOTO coeanHeHus (46 T,
60,65%).

'H SIMP (400 MTI', DMSO-ds): & 8.83 (s, 1H), 8.08 (d, /= 8.4 ', 1H), 7.94 (d, /= 7.6
I'u, 1H), 7.29 (t,J=92Tu, 1H), 7.05 (d, /J=7.6 T'y, 1H), 7.01 (s, 1H), 6.88 (t,/=8.4 'y, 1H),
642 (d,J=72Tu, 1H), 5.23 (s, 2H), 3.78 (s, 3H), 2.13 (s, 3H).

YF SIMP (400 MI'y, DMSO-de): § —66.43.

Cmaoua-3: Cunmes 2-((5-memun-2-(6-(mpugpmopmemun)nupuoun-3-uni)- 1 H-umuoazon-

1-un)memun)ghenona:
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B xpyriononnoit konbe oobemom 1000 mir pactBop S-(1-(2-MeTOKCHOESH3MIT)-5-MeTHII-
1H-umunazon-2-un)-2-(tpupropmerum)mupunaunaa (80 r, 230,54 mmons) B guxnopmerane (800
mi1) o KarusiM obpadateiBaiu BBr3 (80 mur) mpu -78°C. PeakiMOHHYIO CMeCh MepeMeLInBain
npu k. T. B Teuenne 3 4. [locne 3aBepmenuss peakuuu (HaOmomanu npu nomomu TLC)
peakuuoHHyH cMech noawmenadnBand BoaHbIM NaHCO;. IlonyueHHoe TBeproe BeLIECTBO
(bunbTpOBaNU, MPOMBIBAIN H-rekcaHoM (500 mu X 3) M CYIIMJIHM NPU MOHMKEHHOM AABJIEHUH C
NoJTyueHNeM 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 I', 1H),
793 (d,/=84Tn, 1H),7.11(t,J=8.0Tn, 1H), 7.01 (s, 1H), 6.86 (d, /J=8.0T'u 1H), 6.72 (d, J
=8.8Tn, 1H), 636 (d,/J=7.6Tn, 1H), 5.20 (s, 2H), 2.14 (s, 3H).

F SAMP (400 MI'u, DMSO-dg): & —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)-1 H-umuoason-1-un)memun)henoxcu)2excanoama:
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B xpyrnogonHoit konbe odvemom 100 M nmepemenrBaemMblid pactBop 2-((5-metmn-2-(6-
(Tpudropmermn)mupunus-3-un)- 1 H-umunazon-1-mwn)merun)perona (1,0 r, 3,0 mmons) 8 DMF
(15  wm) obpabareamn  KyCOs (1,13 1, 4,5 wmmomb) u  s>1Iu(S)-3-mMeTmn-6-
((meruncynbsdonmn)okcn)rekcanoaroM (1,24 r, 9,0 mmonp) mpu k. T. B armocepe asora.
INonyuennyro peakunOHHYIO cMmech mnepememuBanu npu 80°C B Tedenume 16 4. Ilocne
3aBepieHus peakiuu (Habmonamu npu nomomu TLC) peaklMOHHYI CMeCh OXJIAXKAaliu 10 K.
T., TBEPIOE BEIIECTBO (PMUIBTPOBAIN W MPOMBbIBAIH STHianeratoM. OObenuHeHHbIH QuiIbTpar

KOHLIEHTPUPOBAJIM TPH MOHWKEHHOM JIaBJICHHUH, a MOJyUYE€HHBIH OCTATOK pa30aBIsUTH XOJOIHON
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Bomoii (50 wmut), mepexn »TuUM skcTtparmpoBanu stuianeraroM (50 wi). OObenuHEHHBIH
OpPTaHUYECKUH 3KCTPAKT MPOMBIBAJIN COJIEBBIM PAcTBOPOM, Cymwin Haja Oe3BonHbIM NaxSO4 u
KOHLIEHTPUPOBAIM TIPU TOHIKEHHOM JAaBlieHHH. [lonydeHHBIH OCTATOK OYHUINAIH METOAOM
KOJIOHOYHOH Xxpomarorpadguu Ha cuiukareine (rpanueHTHoe smroupoBanue, 15-30% EtOAc B
reKCcaHe) ¢ Moy4YeHneM yKkazaHHoro coeanHeHus (0,7 r, HEOUUINEHHOE).

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

Cmaousn-5: Cunmes  (S)-3-memun-6-(2-((5-memun-2-(6-(mpughmopmemun)nupuoun-3-
un)-1H-umuoazon-1-un)memun)ghenoxcu)eexcanogoii kuciomol (coeounenue 2t):
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B kpyrnononHoit koibe oobemom 50 M nepemennBaemMblii pactBop 3Ti(S)-3-MeTui-6-
(2-((5-metun-2-(6-(Tpudropmernn)nupuanH-3-mn)- 1 H-ummnason-1-
wn)merwi)penokcu)rekcanoara (0,4 r, 0,81 mmons) B THF (40 mm) u Bome (10 ™)
oOpabarbIBaii MOHOTHIPATOM ruapokcuaa qutus (60 mr, 2,4 MMoub) npu K. T. PeakLnoHHYIO
CMeCh TIepeMeInBaIK pu K. T. B TedeHue 12 4. ITocne 3aBepiueHus peakuuu (HaOIIOAIN TPU
nomom TLC) peakuMOHHYIO CMecCh pa30aBIIsUI BOIOW W MPOMBIBAIHN TUITHUIIOBBIM 3(pHpoM.
Bonguwiii cnoii HelitpanuszoBanun | H HCl u monydeHHOe TBepaoe BEINECTBO (UIBTPOBAJIH.
Teepnoe coenuHenune mnpombiBad 50% AUSTUIOBBIM 3(QHUPOM-TICHTAHOM C TOJYYCHHUEM
YKa3aHHOTO COeMHEHHs B BUe Oenoro Teepaoro Bemectsa (200 mr, 53,0%).

'H AMP (400 MI'y, 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, /J=7.6 'y, 1H), 7.05 — 7.02 (m, 2H), 6.86 (t, /= 7.6 ', 1H),
6.43 (d, J=6.8 T, 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,/=6.8Tw, 3H).

YF IMP (400 MI', DMSO-ds): § —66.77.

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

HPLC: 97,23% (210 um).

Ilpumep 2u

Cunre3 (R)-3-meTni-6-(2-((5-(merun-ds)-2-(6-(tpudropmernn)nupuans-3-uia)-1H-

UMHIa30.1-1-11) MeTHJT)(PEeHOKCH)TeKCAHOBOH KUCJIOTHI (coedunenue 2u)



101

Cxema:
F3C\/
N N N
CHO /3 'x TN
| o= a S N b N N c | j
F,C~ N/ Crapus-1 F C/‘ N/J H Craans-2 /|\ = H Craaus-3 N
3 3 FsC~ "N MeO
FsC c
\// / 3 \/ F3C _
N N N N N ’; N /
d )4/ e | f FN g
’ N NS p
Craans-4 r Craaus-5 r Craans-6 NV Cramms-7
'\"60\@ Br Me0\© CDs HO_ CDs
FsC
N/ ] F3C\/
NN rxi /
,\';/) —h . NN
o I¥Ie Craans-8 l\)l Y
M= o CDs )
EtO ~

Me ( i
J A~ o cD
HO @ 8

Cmaousa-1: Cunme3s 5-(4,5-oueuopo- 1 H-umuoazon-2-un)-2-(mpugpmopmemun)nupuouna:

>
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F.C7 N
B kpyriomonHoi konbe oOvemom 500 M mepeMelIMBaeMblii  pacTBOp  O-
(Tpudropmermn)aukoruranpaeruga (15,0 r, 85,71 mmons) u stan-1,2-quamuna (5,14 1, 85,71
mmonb) B ‘BuOH (150 min) mepememmBanu B TeueHue 45 MUH npu K. T. B atMocdepe a3ora.
Hobasmsum #iox (25,8 1, 102,85 mmonb) u K2COs (35,48 1, 257,13 MMOJb) U PEaKLIUOHHYIO
cMmech Harpeasnu npu 85°C B Teuenue 12 u B armocepe asora. Ilocne 3aBeprueHus: peakuuu
(mabmromamu npu nomormu TLC) peakMoHHYK CMeCh TracWId HACBIIEHHBIM pPacTBOPOM
Na»S>03 u skcrparupoanu sTwnaneratom (100 mnm x 3). OObenUHEHHBI OpPraHUYECKUId
SKCTPAKT TMPOMBIBAJH  COJIEBBIM  PacTBOPOM, Cyumrmuid  Hang  Oe3BogHbiM  NaxSOswm
KOHLIEHTPUPOBAIH TPU MOHIKEHHOM [aBJICHHUH C TOJyYeHHEeM TpeOyeMoro mpoAaykTa B BHIE

JKEJITOTO TBEPJIOTO BEIIECTBA, KOTOPOE MEPEHOCHIIH Ha CIeNYyIoIyo cranuto 6e3 ounctku (13,1

r, 71,1%).
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"H AMP (300 MI', CDCI3): 6 9.05 (s, 1H), 8.28 (d, J= 8.1 Ty, 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: Cunme3s 5-(1 H-umuoazon-2-un)-2-(mpughpmopmemun)nupuouna:

F;C7 N

B kpyrioponnoit konbe oobemoMm 250 mu mepememnBaeMblii pacTBOp S-(4,5-murunpo-
1H-umupnazon-2-un)-2-(tpupropmerum)mupuaura (6,0 r, 27,9 mmonr) B DMSO (50 mm)
obpabarsBanu K2COs (4,62 1, 33,4 mmonb) u (nuanerokcuiion)oensonom (10,78 r, 33,4 mmonb)
npu K. T. PeakiimoHHy0 cMech mepeMeInBaly Mpu K. T. B TedeHue 18 1 B armocdepe azora.
IMocne 3aBepuenus peaxkiuu (Habmoganu npu nomoinu TLC) peakHOHHYIO cMeCh pa30aBiisiiu
JeISTHOW BOJAOH, a TOJNy4YeHHOE TBEPAOE BELECTBO (DUIBTPOBATIH. TBEpAOE BELIECTBO
NPOMBIBAIM BOAOW M H-T€KCAHOM M CYIIMJIM IPU HMOHM)KEHHOM JAaBJIEHUU C MOJy4YEHHUEM
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=8.1Tmu, 1H), 7.43 (s, 1H), 7.16 (s, 1H).

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

Cmaous-3: Cunme3s 5-(1-(2-memoxcubensun)-1 H-umuoazon-2-un)-2-
(mpugpmopmemun)nupuouna:
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B xpyrnononnoit konbe odvremom 100 M nepemernnBaeMblii pactBop S-(1H-umunazon-
2-un)-2-(tpudropmernn)mupunnna (3 r, 14,0 mmons) B DMF (30 M) obpabatsiBamu NaH (60%
mucriepcust B Macie, 1,12 1, 28,1 mmonb) npu 0°C u nepememnBanu B TeueHue 30 MUH TIpU TOH
Ke Temmepatype B arMmocdepe asora. K  BbllleykasaHHOW cMecH HOOaBIsuiM  2-
mertokcubOensunopomun (3,68 1, 18,3 mmonp) B armochepe a3ora. PeakumoHHYIO CMech
nepeMelBaid B TeueHne 12 4 mpu K. T. B atMocdepe aszora. Ilocne 3aBepiueHus: peakuuu
(mabmromanu npu nmomomyu TLC) peakIMOHHYIO CMeCh raciiii HachlmeHHbIM pacTBopoM NH4Cl

U sKcTparuposany s>TmianeratoM (200 mu x 3). OObenMHEHHBI OPraHUYECKHH 3KCTPAKT
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MPOMBIBAJIA COJIEBBIM PAcTBOPOM, Cymwin Han 0e3BomHbIM NarSO4.M KOHLEHTPUPOBAIH TPH
MOHIKEHHOM  AaByieHud. [lojydeHHBI OCTAaTOK MPOMBIBAIM H-TEKCAHOM C TOJy4YeHHEM
YKa3aHHOTO COeIMHEHUsI B B¢ Oesioro TBepaoro Bemectsa (3,5 r, 76,1%)

'H AIMP (300 MTI';, DMSO-ds): & 8.96 (s, 1H), 8.25 (d, J = 8.4 I', 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'y, CDCl5): § - 66.43

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

Cmaous-4: Cunme3s 5-(5-opom-1-(2-memorcubensun)- 1 H-umuoazon-2-un)-2-

(mpugpmopmemun)nupuouna:
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B xpyrmomonHod konbe oObemom 50 wMn mepememmBaemslii  pactBop  S-(1-(2-
metokcubensun)- 1 H-umunazon-2-un)-2-(tpupropmerwn)nupuanaa (3 r, 9,00 mmons) B DMF
(30 mu) obpadarsiBaniu NBS (1,6 1, 9,00 MMounb) mpu k. T. B atMocepe a3ora. PeakumonHyro
CMeCh TIepeMeInBaIi NpU K. T. B TeueHue 3 4. [locne 3aBepiieHus peakiuu (HaOM0gaIu Ipu
nomom TLC) peakuMOHHYIO CMeCh TacWiIM JIENSTHOW BOAOH M SKCTParupOBAIN 3THIIALIETATOM
(30 M x 2). OObeAUHEHHbIH OPraHUYECKHH SKCTPAKT MPOMBIBAIUA COJEBBIM PACTBOPOM,
cymmian  Han 0e3BomHbIM  Na)SO4.M  KOHLEHTPUPOBAJIM TPU TOHMKEHHOM JIABJICHHH.
[TonyyeHHBIIT OCTATOK OYHMINAIM METOAOM KOJOHOYHOH Xpomarorpadguu Ha CUIIHKaresne
(anmroupoBanue 5% EtOAc B rexcane) ¢ mojgy4eHHEM YKa3aHHOTO COEIUHEHUs B BUIe 0eoro
tBepaoro Bemecta (0,9 1, 24,3%) u cmecu (2 1) 5-(4-Opom-1-(2-meroxcubensmn)-1H-
UMHIa301-2-1n)-2-(TpudTopMerum)nupuanaa U 5-(4,5-nubpom-1-(2-merokcubensmn)-14-
UMHA30J1-2-11)-2-(TpUTOPMETHI ) TUPUINHA.

'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, /J=8.0 I'y, 1H), 7.02 (d, /J=8.0 ', 1H), 6.87 (t, /=72 T'y, 1H),
6.47 (d,J=6.0T1, 1H), 530 (s, 2H), 3.74 (s, 3H).

YF IMP (300 MI', CDCls): § - 66.55

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

Cmaousn-5:  Cummesz  5-(1-(2-memoxcudensun)-5-(memun-ds)-1 H-umuoason-2-un)-2-

(mpugpmopmemun)nupuouna:
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B noBTopHO 3akynoprBaemMoii peakuoHHON npobupke oobemom 100 mu pactBop ZnCl,
(0,5 M B THF, 20,0 mi, 40,0 mmosp) o karisiMm obpadareiBanun CD3Mgl (1 M B nusTHioBOM
a¢upe, 12 mn, 12,0 MMonb) mpu K. T. B atMocdepe azora. CMech mepemMelnBaiy Mpu K. T. B
TedeHne 1 41 wu oOpabarbBanu  5-(5-0pom-1-(2-meTokcubensun)-1H-nmunazon-2-mn)-2-
(Tpudropmermn)nupuanaoM (200 mr, 0,486 mmounb) u Ni(PPhs):Clz (26 mr, 0,0486 Mmonb) npu
TOM ke Temrieparype B armocdepe azora. IlonydeHHYI0 peakIMOHHYIO CMECh INEpEeMELINBAIIH
npu K. T. B TedeHue 48 u B armocdepe asora. Ilocne 3aBeprueHust peakiyy (HaOIODATN TPH
nomotu TLC) peakIOHHYI0 CMeCh racuiIv JIeASTHOH Bonoi U skctparuposanu EtOAc (10 mi X
2). OOpenuHEeHHBIl OpraHUMYEeCKUH SKCTPAKT IPOMBIBAIN COJEBBIM PACTBOPOM, CYLIFJIM Ha
6e3BogHbIM Na;SO4.M KOHLEHTPUPOBAIN NPH MOHIDKEHHOM AaBieHuH. [lonydeHHBIH OCTaTOK
OYHINAJIH METOZOM KOJIOHOUHOM Xpomatorpaduu Ha cunukarene (amouposanue 50% EtOAc B
reKCcaHe) C MOJy4YeHHEeM YKa3aHHOro coequHeHus (50 Mr) ¢ mpuMechbro MoOOYHOrO MPOAYKTA C
otumeryieHHbIM  OpoMoM,  5-(1-(2-merokcubensun)-1H-umunazon-2-uin)-2-(TpudpTopmMeTi)
nupuanHa (kak otmeueHo SAMP (~ 1:1))

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

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

FsC

=
Ng |
—=N

N/

HO CD;

B kpyrnomonno#i konbe ooremom 100 mut pactBop 5-(1-(2-merokcuben3mn)-S-(MeTuII-
d3)-1H-umunazon-2-un)-2-(tpudropmermn)mupunusa (200 mr, 0,571 mmons) B DCM (5 min) mo
KarusiM obpabateiBanmy unctbiM BBr3 (0,2 mur) mpu -78°C B atmocdepe azora. PeaknmoHHyO
CMeCh MOCTENEHHO HarpeBajyd A0 K. T. U MEepeMEelIMBaId Npu K. T. B TedeHue 3 4. Ilocne
3aBepiueHust peakuu (Habmomanu npu nomomu TLC) peakMOHHYI0O CMECh MOALIEeTavyUBaIN
(pH ~ 9) BonubiM NaHCOs3 u mony4deHHOE TBepAOEe BEINECTBO (PHIBTPOBAIN U MPOMBIBAIH H-

rekcaHoM (3 x 5 mur). TBepablii MPOAYKT CYIIMIM MPH TOHMKEHHOM AABICHHU C MOJYYCHHUEM
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ykazaHHoro coeawHeHust (180 wmr), KOTOpoe HCHONB30BAJIM Ha CleAyiomed cramuu 0e3
JOTMOJIHUTEIbHON OUUCTKH.
LCMS (ESIF, m/z): 337,1 (M+H)".
Cmaousn-7:  Cunmesz  smun(R)-3-memun-6-(2-((5-(memun-ds)-2-(6-(mpughpmopmemun)
nupuoun-3-un)-1H-umuoaszon-1-un) memun)ghenoxcu)eexcanoama:
FsC

—

NN

—N
N/
0O Me \8
)M CD
EtO © °

B xpyriononHoii konbe o0vemom 50 M nepemernBaeMblii pactBop 2-((5-(merni-ds)-2-
(6-(Tpudropmernn)mupuauH-3-un)-/ H-umunazon- 1-un)mernn)dpenona (180 mr, 0,365 Mmorb) B
DMF (5 wmin) obpabareBamu KCOs (151 wmr, 1,09 wmmonb) u  strin(R)-3-metnn-6-
((meruncynbponun)okcu)rekcanoarom (138 mr, 0,548 mmonp) npu k. T. B atMocdepe azoTta.
INonyueHHyro peakiuoHHYI0 cMmech mepememnBanu npu 80°C B Teuenue 16 u B atmocdepe
asora. Ilocne 3aBepruenust peakumn (HaOmonamu npu nomomu TLC) peakUOHHYIO CMeCh
pazbasisin Bomol (50 mut) m skctparupoBanu stuianeratoM (3 x 20 mur). OObeqUHEHHBbIH
OpPTaHUYECKUH 3KCTPAKT MPOMBIBAJIM COJIEBBIM PACTBOPOM M Cywwmin Haja Oe3BomHbiM NaxSOj.
PacTBOp KOHLIEHTPUPOBAJIM MpPU TOHMKEHHOM JaBjieHUU. [lONy4eHHBI OCTATOK OYHWINAJH
METOZOM KOJIOHOYHOH (uiem-xpomaTorpadun Ha cunukarene (rpagueHTHOE 3JIIOUpoBanue, 15-
30% EtOAc B rekcane) ¢ TOJy4YeHHEM YKa3aHHOrO coenuHeHus (258 Mr) ¢ mpuMechro
noOOYHOrO  MPOAYKTA, s>TII(R)-3-MeTun-6-(2-((2-(6-(tpud ropmermn)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-(mpughpmopmemun) nupuoun-
3-un)- 1 H-umuoason-1-un)memun)ghenoxcu)eexcanogoii kuciomol (coeounenue 2u):

FsC

—_

N |

—N

Y

O Me N\e
B CD
HOMO 3

B kpyrnononHoi konbe oobemom S0 Mt mepeMernnBaeMelii pactBop 3Tui(R)-3-MeTH-6-
(2-((5-(meTun-d3)-2-(6-(TpudTopMernin)nupuanH-3-min)- 1 H-umupason-1-

wn)Metui)penokcn)rekcanoara (250 mr, 0,508 mmone) B THF (5 mu), EtOH (1 mi) u Bone (5
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M) oOpabaTbiBaii MOHOTUApATOM ruapokcuaa jurus (213 wr, 5,08 mmone) mpu k. T.
PeakiimoHHyro cMech nepeMeluMBaid npu K. T. B TedeHue 16 4. Ilocne 3aBepiueHus peakuuu
(mabmromamu npu nomomn TLC) peakuwoHHYHO cMech pa3baBiisidi BOAOW W TPOMBIBAITU
IsTIIIOBEIM 3¢upoM. Bopsbiil cnoit mefitpammzoBamn 1 H HCl u momyueHnoe TBeproe
BEIECTBO (MIBTPOBANIH. TBEPABIH MONYYEHHBIH OCTATOK JOTOJIHUTEIBHO OYHINAIA METOAOM
npenaparusHoii HPLC [Kinetex C18, (21,2 mm x 150 mm) 5,0 mkm; motok: 15,0 mu/muH,
noxsmxkHas (aza: A=: 0,1% TFA, B= MeCN, T/%B = 0/25, 2/35, 8/65]. ®pakuuu HPLC
KOHLIEHTPUPOBAIM TIPU TMOHWKEHHOM MaBJIEHUH, a TMOJYYEHHbIH OCTAaTOK pa30aBIsuId BOAOH
nepes; SKCTparupoBaHWeM NpU momomu stwianerata (2 x 15 mur). OpraHudeckuil SKCTPakT
NPOMBIBAJIA COJIEBBIM PACTBOPOM, CyIImiId Haj Oe3BoaHbIM NapSO4 M KOHLEHTPUPOBAIU TPHU
MOHM)KEHHOM JIaBJICHUH C MOJIy4yeHUeM yka3zaHHoro coenunenus (30,5 mr, 12,9%).

'H SAMP (400 MTI'u, DMSO-ds): & 12.00 (br s, 1H), 8.81 (s, 1H), 8.07 (d, /= 7.2 ', 1H),
792(d,J=84Tu1H), 726 (t,J=7.2Tn, 1H), 7.04 (d, /=72 I'y, 1H), 7.03 (s, 1H), 6.86 (t, J
=7.6Tu, 1H), 6.46 (d,J=7.2Tw, 1H), 5.23 (s, 2H), 3.99 (t, /= 6.0 'y, 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 MI't;, DMSO-dg): § -66.45

’D SIMP (600 MI'u, CH3OH): § 2.10 (s, 3D)

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

HPLC: 95,27% (210 um).

Ilpumep 3
Yay4dmeHue MUTOXOHAPHAJIBHBIX OHOreHe3a H (PyHKUHH B MbILIIEYHBIX KJIETKAX HA

Mojeau MpimeuHoii auctpodun Aromenna (DMD)

Obocnosanue. MUTOXOHApUANbHbIE Ne(eKTbl HAOMIOMAOT Ha MOAENBHBIX CHCTEMax
MbIlIeyHOH auctpodum JlfomeHHa, B TOM ymciae Oe3 orpaHHueHHs MeTaboiam3M U OuoreHes
xupHbIX kuciaoT. 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. e115763. B naHHOM npuMepe KOMMEPUECKH AOCTYIHbIE MHOOJIACTHBIE KJIETKH OT OOJIbHOTO
MbIlIeyHON auctpodueit [JromenHa obpadbaTeiBany coenuHerneM 2d ¥ TECTHPOBAJIH HA IPEAMET
yJIyYLIEHUH B OKHCIICHUH JKUPHBIX KUCJIOT U MUTOXOHIPHAJIBHOM OHOTEeHEe3e.

Knemounas kynemypa u oopabomka. YenoBedeckue KIETKU CKEJIETHOW MYCKYJIATYpPBI
DMD BeiceBamu B muaHmersl Seahorse XF (Agilent Technologies) n obecneunBanu wux

muddepeHmpoBky B TeueHue 7 cytok. uddeperunpopanHpie kieTku odpadaTeiBanu cpenoii-
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HOcUTeNeM WiH coennHenneM 2d B Tedenue 24 yacoB o ananu3a B cpene DMEM 6e3 nupyBsara,
[JIFOKO3bI, TJIyTAMUHA, JOMOJIHEHHON rajgakro3oit 1 S00 MkM kapHUTHHA.

Ananusz oxucnenus xcupnvix kuciom. KOMIOHEHTBI TeCTa MHUTOXOHIPHUAJBHOTO CTpecca
arpyxkamu B Oydep Kpebca-XeHcenelita mnpu KOHEUHBIX KOHIEHTpausix 2,5 wMkM
omuromuumHa A (Sigma 75351); 7 mxM FCCP (Sigma C2920); 1 MmxM u porenona (Sigma
R8875), n amtumunmua A (Sigma A8674). Ilocne xammuOposku nodasmsuim 200 mxn KHB,
CMELIAHHOTO C KOHTponbHbIM BSA (koneunas koHumentpauust 0,037 mMM; or) mmu BSA-
najibMuTaToM (KOHeuHass KoHueHtpauuss 0,037 MM BSA, 500 MxM mnanpmuTara), B
COOTBETCTBYIOLIME JYHKU. 3aTeM IUIAHLIET C KJIETOYHOH KyJbTypoil momemianu B Seahorse
XFe96 Analyzer (Agilent Technologies) n HaunHamM aHaIM3.

JlaHHBIE AHANMM3UPOBAIM ClenyroImuM oOpa3oM. HemuTOXOHApHANbHOE JbIXaHHE
(Rot/AA) BbluuTamu u3 BceX 3Ha4YeHU HOpMbl motpebnenus kuciaopoxa (OCR). 3HaueHus
u3MepeHuii oraenpHbIX JyHOK 1t Bcex Tpex FCCP OCR u3 BSA/PAL nenwnu Ha cpenHee
3HaueHue JyHok ais kaxgoro 3HaueHuss FCCP OCR or BSA. DT0 OTHOIIEHHE CIyXKHIIO
BEJIMUMHON IBbIXaHHs, KOTOpOe ObUIO Pe3yJIbTATOM OKHCJIEHMS MajJbMUTATA. JTH YUCHA 3aTeM
HopManus3oBainu no cpeaneMy 3HadueHuto FCCP OCR c¢ nosjydeHueM yka3aHHOW KPaTHOCTHU
U3MEHEHUs] OKUCIIEHUs TAJIbMUTATA.

Mumoxonopuanvuuiii 6uocenes. Yenoeyeckrne KIETKU CKENETHOW MycKyJarypbl DMD
BbICEBAIN B 90-nyHOYHble MaHmersl. Cpeny MeHsun Ha cpeay st nuddepeHUUpoBKUA U
obecnieunBasu U PepeHUnpOBKY KJIETOK B TeueHHe 7 CyTok. B nmenp 4 muddepeHuupoBku
KJIeTKH b0 oOpabarbiBajv cpenoi-HocuTeneM, coenuHeHueM 2d, nubo0 WHPUIUPOBAIU
aneHosupycom PGC-1o nnu anenosupycom LacZ npu monansHocTu uHdpekmuu 200. Yepes Tpoe
CYTOK KJIETKH MeTrin OpomaesokcuypunuHoMm (BrdU) B KynbTypasibHOW cpene B TeueHHe 2
yacoB. [Tocne MHKyOaUMM KIETKH MPOMBIBAJIH, & 3aTéM HHKYOUPOBAJIHM C AHTHTEJIOM NPOTUB
BrdU na nporsskenmn Houn mipu 4°C. Ha crhenyrommii geHp 0Opa3ibl  MPOMBIBAIIH,
UHKyOupoBamu ¢ anturenoMm npotus IgG meimmn HRP B Teuenne 45 munyt npu 37°C, a 3arem
npombiBanu. M3mepsnn onTUYecKyro IMIIOTHOCTD MpH AsvHe BojHbl 450 HM Ha SpectraMax MS
(Molecular Devices).

Cmamucmuyeckuii ananu3. JlanHble aHanusupoBaiu ¢ mnomombio Graph Pad Prism.
HopmanbHOCTh pacnpeneneHust ONpenesuld ¢ MOMOIIb obobmenHoro tecra ' AroctuHo-
IMupcona Ha HOpMaJBHOCTH pacmpeneneHus. Ecnu oOpas3ipl ObUTH HOPMAJIBHO paclpeneseHbl,
UX aHAJIM3MPOBAIM ¢ MoMoIpio ogHodakTopHOro ANOVA ¢ mocienyromuM anocTepuopHbIM
kpureprieM [laHHETTa MO CPaBHEHUIO C KOHTPOJbHBIMH KieTkaMu B DMSO wmnu HemapHbIM
IBYCTOpOHHUM t-kputepuem CrtorogeHta. Ecnu oOpasipl He ObLTH HOPMAJBHO pPacIpenesIeHbl,

TO UCNOJb30Badu kpurepuin Kpackena-Yomnuca nns onpeaeneHus 3HAUYUMOCTH. Pe3ynbTaThbl
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CTaTUCTUYECKOTO TECTHPOBAHMUS SIBIISTIOTCS Cienyromumu: *p < 0,05, **p < 0,01, ***p < 0,001,
*HEE p <0,0001.

Peszynemamer. OxkucneHne majbMUTaTa YCHIIMBAJIOCH 3aBUCHMBIM OT J03bI 00pa3oM ¢
coenunenuem 2d (¢ur. 1).

MuTOXOHAPHATBHBINA OMOTeHe3 YCHUIIMBAJICS 3aBUCHUMBIM OT 103l 00pa3oM ¢ 00paboTKoi
coenunenuem 2d (¢ur. 2). Hamskcnpeccust ¢akropa TtpaHckpunuun PGCla coyxuna
MOJIOKUTEIBHBIM KOHTPOJIEM JJIsl aHAJIN3A.

Hpumep 4

Ycunenne crnoco0HOCTH K YNPAKHEHHI0 HA BBIHOCJAMBOCTH HA MBIIIHMHOH MOJEJIH

MbIIIEYHOH AucTpo(duu [[romenna

Obocnosanue. PPARS axTuBHpyeTCsi B OTBET Ha yNpa)KHEHHE, NIPU KOTOPOM OH Oyzaer
BBI3bIBATH YCUJICHHE YTUIM3ALUH )KUPHBIX KUCIOT. Mbleynas auctpodus [folmeHHa sBIsieTcst
IPOTPECCUPYIOIINM, PAHO MPOSIBIISIOIIUMCS JI€r€HePaTHBHBIM MBIIIEYHbIM 3a00JI€BAHUEM C
ACCOLMMPOBAHHBIMH C MbIIIEYHOH (yHKUMEH aepuIMTamMy, BbI3BAHHBIMH MOTepeil Oeika
muctpopuHa.  CooOmianoch, 4YTO  MeTaOOMU3M  JKUPHBIX  KHCIOT W W3MEHEHHas
MHUTOXOH/APHAJIbHAS (PYHKLUS SBISIOTCS aCHEKTOM JaHHOro 3aboneBaHus. [ neMOHCTpanuu
STOTO MBIIIUHYK MOJETbh MbILIeYHOH auctpoduu JromenHa mdx oOpabdaTsiBaiu €KeCyTOYHO B
TEYEeHUE 5 HeleNb MyTeM MepOopaibHOrO BBEACHUS COeAMHEHUs 2d U TECTUPOBAIM HA MPEIMET
CIOCOOHOCTH K YIPaKHEHUIO HAa BBIHOCIUBOCTD C MOMOIIBIO OETOBOH TOPOIKKH.

Kueomnwvie u e66edenue 0o3wr. Ilomyuwanmu wbimeit CS7BL/10ScSn-Dmdmdx/]  u
CS7BL/10ScSnJ Bo3pactomM ~5-7 Hemenb W pa3Mellajid TOOJUHOYKE B TOJHKAPOOHATHBIX
KJeTkax. JKMBOTHBIX KOPMUJIM CTAHAAPTHBIM KOPMOM U 00eCneunBay JOCTYI K KOPMY U BOJIE
B modoe Bpems ad libitum. Coenunenne 2d cOCTaBIsIM CBEXKHM KaKAble CYTKU Ui TAHHOTO
NPOTOKOJIA B cpene-Hocurene, 5% stanona + 5% Solutol B ouniieHHOH BOE U TECTUPOBAIN TIPU
10 wimm 30 mr Ha kxr (mpk). KoHTposmpHBIM rpymnmam BBOAWIHM 03y Cpenbl-HOcuTens. Bcem
JKUBOTHBIM BBOIWJIM 103y C MOMOIIbI0 mepopanbHoro 3ouna (PO) B teuenuwe 34-35 cyrok.
Mplmiam BBOAUAN 03y B 8 4acOB yTpa B MOCJIENHMUN AEHb JKU3HU B XOAE€ HUCCIEAOBAHUS C
HEKPOICHUEHN Yepes3 2 yaca Mocje KOHEUHON 03I

Ananus na ewvinocnusocms npu Oece. Mplllel aganTUPOBAIM K ABIDKYLICHCS JIEHTE
OeroBoil OPOKKM B CepHsX NPUCTIOCOOUTENBHBIX MPOOEroB mepen OLEHKOH oOrmei
BBIHOCITMBOCTH C 33JaHHON MaKCHUMalIbHON CKOpOCThiO. Kaskmast Mblib Oekana Ha OTAETbHON
IOPOKKE, KOTOpasi CoJepsKalia PELIETKY JIEKTPUUECKon cTumyJsisanuu. KonnuectBo nmonagaHuil
Ha pEIeTKY O3JEKTPUYECKOH CTUMYJSIMM W KOJMYECTBO YAAPOB, IOJYYEHHBIX KaKABIM

JKUBOTHBIM, PErHCTPUPOBAIM NMPHOOPOM, U TEXHUK OLIEHMBAJ JKMBOTHOE BO BpeMsi Oera aus
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OIpe/ieieH!s] BpEMEeH! W JAUCTAHLHMH 10 UCTOLIeHUs. MakCuMalbHasi CKOPOCTb Il BCEX TpeX
npoOeroB Ha BBIHOCIMBOCTb OrpaHuuuBasiack 710 20 w/MuHyta. Mpimed cuurtanu
UCTOLICHHBIMH, €CIM MX KOHEYHOCTH OCTABaJHCh HA pELIeTKe CTUMYJISILUH, a HE Ha JICHTE
OeroBoit nopoXKu B TeueHne Oosee yeM 10 mocaenoBaTenbHbIX CEKYH.

Cmamucmuyeckuii ananu3. 3Ha4eHUs] TECTHPOBAJIM HA MPEIMET HOPMAJbHOCTH BO BCEX
rpynmax ¢ TnoMmomblo obobuienHoro Tecta JITAroctuHo-IlupcoHa Ha HOPMaJNbHOCTb
pacnpeneneHuss W KpuUTepHsi HOpMaibHOro pacopenenenust Illamupo-Yunmka, a Takke
TECTHPOBAJIN ¢ rmomoupio Kputepusi Kpackena-Yommuca u  omnopakropaoro ANOVA
(HemapaMeTpu4eckoro) ¢ TMOCHEAYIOLIMM aMOCTePHOPHBIM KPHTEPUEM MHOKECTBEHHOTO
cpaBHeHMs JlaHHETTa MO CpaBHEHHIO C oOpalaThiBaeMoOll cpenoii-HocuteneM rpymnoid mdx.
Pe3ynbTaThl CTAaTUCTUUECKOTO TECTUPOBAHUS SIBJLIOTCA cienyromumu: *p < 0,05, **p < 0,01,
#rEp < 0,001, **#* p <0,0001.

Pesynomamer.  Tuctpodpuueckne Mpimu mdx HEM3MEHHO MPEBOCXONMIM MbIIIEH
CS7BL10 Bo Bcex Tpex mpoberax Ha BbIHOCIHUBOCTb. OOpaboTaHHble coenuHeHneM 2d MbIIIn
mdX HEN3MEHHO AEMOHCTPUPOBAIH YBEJIMUEHHYIO JUCTAHLMUIO 10 CPAaBHEHUIO ¢ 00paboTaHHOI
cpenoii-HOCHUTENeM Tpymnmnod Mbimeid mdx, 4To kacaercs u oOLIeil AUCTaHLMHU 3a mpolder, u

OLIEHKH CPEe/IHEero nokasaress Tpex npoberos (¢ur. 3).

Ilpumep 5
Yvmenbmienue ¢eHoTuna AUCTPOPUYECKOH MbIMIbI HA MBIIIHHOH MOJeJIH

MbIIIEYHOH aucTpoduu romenna

Obocnosanue. TIogoOHO MBIIIEYHON MATOJOTHH MPHU MbIIIEYHON nuctpoduu JromeHHa,
MBI MdX uMenu IUCTPOPUYECKHE TATOJIOTHU B CKEJETHOW MYyCKyJIaTtype, KOTOpbIe
NPOSIBJSUTCH ~ BCKOpe  Mocyie  poskaeHwsi. KilrodeBble  acmeKTbl JAaHHOTO  (DEHOTHIIA,
NPOSIBJISTIOIIETOCS] B TATOJIOTHMH, 3aKJIOYAIOTCS B TOTEPE MBIIIEYHBIX BOJIOKOH H3-3a
aronTo3a/HEKPO3a, B CBHUIETEJBCTBE PEreHepalldid MBIIIEYHbIX BOJOKOH, B WH(UIBTPALIUU
UMMYHHBIX KJIETOK M TOBBIIIEHHOM MbIIIEYHOM (udpose. Jisi TeMOHCTpaliu 3TOr0 MbIIIaM
mdx BBOnMIN coenrHeHne 2d mepopabHO U OLICHUBAJIM HA MPEAMET MBIIIEYHON MaTOJIOTHH.

Kueomnvie u e6seodenue 0o3vi. JKUBOTHbIE M BBENEHHUE OO3bI OBLIM TAKUM K€, Kak
onuchiBaeMbie panee. CM. mpumep 4.

T'ucmonoeuvecxasn oyenxa namonoeuu. KBaapuuernc, MKpOHOKHYIO MBIIIIY U MEpeIHue
OoJpIIeOepLIOBbIE MBIl COOMpaTU MPU HEKporcuu, GpukcupoBau mytem norpyxenus B 10%
HeWTpanbHbIN 320y epeHnblil popmMannH 1 3anuBanu napaguaom. M3 TkaHeil nenanu cpessl Mo

5MKM OT Kaxkgoro OJIoka, W TpPeIMeTHble CTEKJa OLEHUBAT CepTU(ULIUPOBAHHBIN



110
BETEPUHAPHBIN MMaTOJOr0aHATOM. | ICTONOrnYecKasi OLeHKa BKJIOUana B ceOsl KaYeCTBEHHYIO U
MOJIYKOJIMYECTBEHHYIO OLIEHKY HEKPO3a MBIIIEYHBbIX BOJIOKOH, BOCHAJIEHUs, pereHepauuu
MBIIIEYHBIX BOJIOKOH M WHTEPCTHLHANIBbHOTO (¢pudpo3a, Kak orMedaercs: B Tadimumax 1, 2 u 3,

COOTBCTCTBEHHO.

Tabmuua 1. Kpurepuii moacdera 0anioB AJsl HEKPO3a/aKTHBHOH pereHepauuu

MbIIICYHbIX BOJIOKOH

bana Onucanue

0 OrcyTcTBYyeT

05 CnaOple: pa3po3HEHHbIE OTHAENbHBIE WIM O4YeHb HEOONbLIME  KJIACTEPhI

’ HEKpPO03a/aKTUBHON pereHepalii MbIIIEYHbIX BOJIOKOH, 3aHUMaromue < 3% cpesa

. MuHUManbHbIE.  Pa3pO3HEHHbIE OTAETbHbIE MM  HeOONbIINE  KIIACTEpBI
HEKpO3a/aKTUBHOI pereHepaliiii MBIIIEUYHBIX BOJIOKOH, 3aHNMaromue 3-10% cpesa

) Jlerkue: Oojiee 3aMeTHbIE, MHOXKECTBEHHBIE KJIACTEPbl HEKPO3a/aKTUBHOM
pereHeparyy MbILIEYHBIX BOJOKOH, 3aHuMaromue 11-30% cpesa

; VMepenHsle: Oonee KpyNHbIE, COSOUHSIOLIMECS OYardn HEKPO3a/aKTHBHOH
pereHepanyy MbIIIEYHBIX BOJIOKOH, 3aHuMaromue 31-50% cpesa

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

5 Tsoxenvle: nud@y3Hble HEKPO3/aKTHBHAS pEreHepaldsi MBIIIEYHBIX BOJOKOH,
3aHuMatommue > 70% cpesa

Ta6auua 2. Kpurepuii noacuera 0a/u10B 1Jis1 BOCHAJTEHHS

Bann Onucanue

0 OtcyTcTByeT

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

. MuHnMaabHOE: Pa3pO3HEHHBIE BOCHAJIHUTEIbHbIE HHOUIBTPATHI, 3aHUMAIOIIHE 3-
10% cpesa

) Jlerkoe: Oosee 3aMeTHBIE, MHOXECTBEHHBIE KJIACTEPBl  BOCIAJIHTEIBHBIX
uHMIBTpaTOB, 3aHNMaroure 11-30% cpesa

; YmepenHoe: 0Oojee KpyHHbBIE, COEAMHSIOIIMECS OYard BOCIAIHTEIBHBIX
uHpUIBTpaTOB, 3aHNMaroutre 3 1-50% cpesa

A 3ameTHOe: oOmMpHast MHQUIBTPALHMS BOCHAIUTENbHBIX KJIETOK, 3aHUMaromast S51-

70% cpe3a
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Tsoxenoe: muddysHas wHOUIBTPAUHMs BOCHAIUTENBHBIX KJIETOK, 3aHHMAOINAs

> T70% cpesa

Ta6auua 3. Kpurepuii noacuera 6a/u10B AJis1 HHTEPCTHIHAJBHOTO (pudpo3a

Banna Onucanue

0 OtcyTcTBYyeT

0,5 Cnalplii: pa3pO3HEHHbIE HHTEPCTULIHANBHBIN (prOpO3, 3aHnMaromii < 3% cpesa

. MuHUMambHBIN: pa3pO3HEHHbIE HHTEPCTULIMANBHBIN (HuOpo3, 3annmaromuii 3-10%
cpesa

) Jlerkuii: Oonee 3aMeTHbIE, MHOXXECTBEHHbIE KJIACTEPbl HHTEPCTHLHAIBHOIO
¢ubpo3sa, sanumaromue 11-30% cpesa

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

4 3ameTHBIN: OOIIMPHBIA HHTEPCTUIHANBHBIN HruOpo3, 3anuMaromuii 51-70% cpesa

5 Tsoxensiit: nuddy3HbIH nHTEpCTUIMANBHBIN (rOpPO3, 3aHMaromui > 70% cpesa

Hmmynoghnyopecyenmuas  oyenka mvlueyno20 Hekposza. llpenmeTHble CTekna ¢
npenapupoOBaHHBIMHU 3ATUTHIMH MapadUHOM cpe3amMu AenapapuHU3HPOBATN U HHKYOHPOBAIH C
KOHBIOTHPOBAHHBIM AarrJIIOTHHUHOM 3apoabima mieHuisl AlexaFluor 488 ¢ mocnenyroineit
UHKyOalmMed ¢ KOHBIOTUPOBAHHBIM aHTUTEJOM mnpotuB IgM wmbmmm Alexa 568 (Abcam,
Ne nponykra ab175702). IlpenMeTHbIe CTEKJIa MPOMBIBAIN M HAKPHIBAIH MOKPOBHBIMH CTEKJIAMU
¢ ucnoan3oBanueM ProLong Diamond Antifade Mountant ¢ DAPI. Busyanu3zanuio BbINOTHSITH
Ha ¢uayopecueHTHOM Mukpockorne Nikon ¢ wucrnonb3oBanrem 40X 0OObEeKTHBA U COCTaBHBIE
u3obpaxkenus: oobenuusin ¢ ucnojp3oBanueM NIS Elements Software, V4.4 (Nikon, Tokyo,
Japan). AHanmu3 BeIONHSUIM ¢ ucnoiib3oBanueM Image J 1.50b, Java 1.8.0_60 (64 6ur).

Qubpos ouagpaemur. Ob6pasupl nuadgparMbl OCTOPOKHO COOMpanu M LEHTPAIbHOE
CYXOXKUJIM€ BbIpe3aId JJisi O0ECHeueHUs TOro, YTO THAPOKCHUIPOJIUHOBBIA CHrHaJN Oyner
NOJIYYEH W3 MBIIIIBL, U He U3 OOraToro KOJJIareHoM CyXOXKHTus. [ MAPOKCUITPOIMHOBBIN aHATN3
BBITIOJTHSUTA B COOTBETCTBHM ¢ MHCTpYKIMsiMu m3roroButens (Hydroxyproline Assay Kit Sigma-

Aldrich). Koneuynble 3HaYeHHSI BBIMUCIISUTH CIEAYIOLAM 00pa3oM:
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MKI' THAPOKCHIIPOJAHHA

MTI BJAYKH. MBIIII€YHOH Macchl

MKI HPL, onpejile/IeHHOr0 110 CTaH/JapTHOH KpHBOH X

MKJI KM CJI0H MBIILIIBI pacTBOPAIN B )
MEKJ aHAJIH3HPYEMOT 0 CYIIEpHATaHTa

MI' HCCEYEHHOH MBI bI

Cmamucmuyeckuii ananu3. Maccel auadparMpl, TUCTOJOTHYECKHE Oayibl U JaHHBIE
UMMYHO(IyOpPECIEHLIMN TECTHPOBAJIN C HCIONb30BAHUEM MapaMETPUUECKOrO TEeCTa, €CIU
HOPMaJIbHOCTh TOATBEPKAANN KPHUTEPHEM HOpMalbHOro pacmnpenenenus Illammupo-Yunka
(HenmapHbIM t-kpuTepuem ans 2 rpynn win opHodaktopHbIM ANOVA ¢ mocnenyromum
aroCTePUOPHBIM  KPUTEPHUEM MHOXKECTBEHHOTO CpaBHeHHUs J[laHHeTTa 1O CpaBHEHUIO C
oOpaboTanHol cpenol-HocuteneMm rpynmnod mdx mis 3 rpymm) u TectoM MaHHa-YutHu (2
rpynnbl)  wim - kpurepueM  Kpackenma-Yommmca  u omHodaktopbiM  ANOVA
(HemapaMeTpuYecKMM) C MOCIEAYIOIUM ANOCTEPHOPHBIM KPUTEPHEM MHOKECTBEHHOTO
cpaBHeHUs1 JlaHHeTTa MO CpPaBHEHUIO ¢ 0OpaboTaHHOH cpenoii-HocureneM rpymmod mdx (3
IPYNIbI), €CIM JaHHble He ObUIM HOPMAaJbHO pacHpeneseHbl. Pe3ynbTaTbl CTATUCTUYECKOTO
TECTUPOBAHUS SIBJIAIOTCS clienyromumu: *p < 0,05, **p < 0,01, ***p < 0,001, **** p <0,0001.

Peszyremamer. OOuiee MbllieuHOE TOPAKEHHE H3MEPSUTH MOCPEACTBOM Ka4eCTBEHHOM
TUCTOJIOTHYECKOW MPOBEPKH U KOJIMYECTBEHHO C MOMOIIBI0 UMMYHO(DIYOPECLHEHTHOTO MEYESHHUSI.
CHuKeHHBIH HEKpo3 HaOJIOAad B YEThIPEXIJIAaBOW MbILe 0o0paboTaHHBIX coenuHeHueM 2d
mbieit mdx (¢ur. 4).

Cpesbl "eThIpexriaBol MbIIILBI (PJIYOPECHIEHTHO METWJIM NIl BBIABJICHUS HAKOILJICHHUS
aHTuTeNa NPoTUB IgM B MOpPa’kKeHHBIX MBILIEYHBIX BOJIOKHAX, MMOKA3aTeNsl MOTEPH LEIOCTHOCTH
MBIIIEYHBIX BOJIOKOH M aKTHBHOTO HeKpo3a. Kakaplil cpe3 MBIIIIbI BU3YATH3UPOBAIH LETUKOM
U M3MEPsUTM KOJIMUECTBO M pa3Mep HEKPOTHYECKHX oOyacTeil. Busyanusanuio BBITIONHIN HA
dbayopecuenTHOM MuKkpockone Nikon ¢ wucnonmb3oBaHueM 40X 0ObeKTHBA U COCTaBHBIE
u3obpaxkenus: oobenuusin ¢ ucnojp3oBanueM NIS Elements Software, V4.4 (Nikon, Tokyo,
Japan). AHanu3 BbIoONHSM ¢ Hcnonb3oBaHueM Image J 1.50b, Java 1.8.0 60 (64 6ur). Cpennuit
pa3zMep HEKPOTUYECKHUX obsacTell CyIlecTBEHHO CHIpKacs (¢dur. S5).

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

Torpa kak ypoBeHb MBIIIEYHOTO MOPAKEHUS CHIDKAETCS Y 00pabOTaHHBIX COENUHEHHEM
2d mbimeit mdx, ycrnenrHasi MpIllieuHasl pereHepanus yCrminBaiach ¢ coenuaenuem 2d (¢gur. 7).

Bonpabie DMD u mozgens mdx mist DMD umMeroT ociablieHHYIO TbIXaTebHY0 (PYHKIIHIO
4acTUYHO u3-3a ¢udbposza muadparmer. Cm. Huang, P, et al., Impaired respiratory function in

mdx and mdx/utrn(+/-) mice. Muscle Nerve, 2011. 43(2): p. 263-7. ®ubpo3, 3aMeIIeHNe MBIIILIbI
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(¢uOpPO3HBIM BHEKJIETOUHBIM MATPHKCOM, SIBIISIETCS KOMIIOHEHTOM MBILIEYHOH IUCTpOdHH,
KOTOpasi CrocoOCTByeT oOmiell MbIeYHOi cnaboCTH W IUIOXOH MBIIEYHOW pPereHepanyy.
IToBTOpHBIE HIMKJIBI JE€r€Hepaliil M PEreHEepaldd MBI MOTYT CIIOCOOCTBOBATh Pa3BUTHIO
¢ubpoza. Obpadotka coenuHernem 2d ymeHbIana Hekpo3 nuadparmsl (ur. 8), U3 Uero MOKHO
3aKJIIOYUTh, 4TO HUOPO3 Takke OyIeT YMEHBIIATHCS.

Huadparmel oneHuBanu Ha npenMer (pudOposa myTeM H3MEpPeHHs THIPOKCHUIIPOJIMHA,
YHUKaJIbHOW aMHHOKUCIIOTBI Ui KOJUIareHa, B paclieruieHHoW Mpimne. [lonTeepawnm, dTo
MbIIM mMdX JAEMOHCTPUPYIOT yiyulieHne (puOpo3a MO CPaBHEHUIO C HEAUCTPOPHUHBIMU
KOHTPOJIbHBIMH MbIliamu (¢ur. 9).

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

Ilpumep 6
Moayasiuusi PPARO nocsie mmemuyeckoil penepdy3uu yMeHbIIAET MOpPaKeHHE

MNOYKH

JKusommnvie, xupypeuveckoe emeuiamenscmeo u  66edenue 003vl. B maHHBIX
HKCIIEPHMEHTaX MCIOJb30BAIM CaMIOB Kpbic Sprague-Dawley maccoil mpubnusurensHo 280-
300r ¢ pmocrynom ad libitum k cranmaptHoMy kopMmy U Boae. Kpwic aHecTe3mpoBasiu
u30(yiypaHOM W TOMELIANM BEHTPAJIbHO HA HATPETyI XHUPYPrHYecKyr rmiathopmy ¢
KOHTpOJUpyemMoil Temrneparypoil. Ha nopcanbHOM MOBEPXHOCTH OCYILECTBJISJIA Pa3pe3 KOXKH,
OTKpbIBass 00e MoYkH dYepe3 OOKOBbIe paszpe3bl. CoCyaMCThIE 3aXKMMbl MOMeINad Ha o0e
MOYEYHbIE HOKKH, W OKKJIFO3Us Aiunach 45 muHyT. Yepes 45 MUHYT 32KMMBI yAAQSUIN, TOYKU
NPOBEPSUTH HA MPEAMET YCIEUIHOH penepdy3ud M Y4aCTKU XHPYPTUYECKOrO BMEINATENbCTBA
3amuBad. [ pynny HMMHTAUH TOABEPrad MNOAOOHBIM XHPYPTUYECKHM TPOLEAypaM, 32
UCKJIFOYEHHEM TOrO, YTO HEe MPUMEHSUIM OKKIIOJUPYIOIIHE 3aKUMBbL. BBIMONHIN yeTeipe
HE3aBUCHMBIX HCCIIEIOBAHUS C TECTUPOBAHUEM Kaxa0ro coenuHeHus. CoequHEeHNs] COCTABIISIIN
B BHJE €XKECyTOYHO IpUroTaBluBaeMoil B cBexeM Buae cycrneHsuun B 0,25%
kapOokcumerunemnonode Hatpus, 0,25% Tween-80 B ouumenHoii Bome. CoemuHeHUs
BBOJWJIM MEPOpabHO 10301 30 MI/Kr yepe3 4 Haca Mocjie TOro, Kak *KUBOTHBIE MPOCHINATICH
1ocjie XUPYPruiecKoro BMELIaTeIbCTBA 1 HMUTHPOBAHHOIO XUPYPrUYECKOTO BMELIATENbCTBA, a

KOHTPOJBHBIM KUBOTHBIM C IRI momobHbIM 00pa3oM BBOIUIIH A03Y CPENbI-HOCUTEIS.

Coop kpoeu u usmepenue kpeamununa é niazme. Uepe3 npaauath yerbipe (24) gaca
nocine penepdy3un kpoBb cobupamu B mpodupku K2 EDTA mnyremM KpOBOMyCKaHHUS W3

peTpoopOUTATIPHOTO CHHYCAa y BCEX TPy MpH Jjerkod m3oduypaHoBoi aHectreswu. [lnasmy
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otaensun nyteM HeHTpudyruposanus npu 3000 rpm B Teuenne 10 munyT npu 4°C. Kpearnnun
IUIa3Mbl aHAJU3UPOBAIN C UCIIOJIb30BAHUEM IOJHOCTHIO aBTOMATHU3UPOBAHHOTO KJIMHHUYECKOTO
Onoananmsaropa xumuueckoro cocraBa (Siemens Dimension® Xpand® Plus Integrated

Chemistry System)

Ananuz oannvix u cmamucmuyeckuii QHAIU3

Ucnons3oamu GraphPad Prism Software, Bepcus 6.05, ans moctpoeHust rpaduka u
CTaTUCTUYCCKOIO TECTUPOBAHUA. eraTI/IHI/IH TECTUPOBAJIX Ha MNpEAMET HOPMAJbHOIO
pacmpeneneHuss BO BCeX Ipymnmax ¢ moMouibio obobmennoro tecta [’ Aroctuno-ITupcona Ha
HOPMAJIbHOCTh PAaCHpesieieHlsi U KpUTepus HOpManibHOro pacnpenenenus Illamupo-Ywuka.
HopmanbHO pacnpeneneHHble NaHHbIE NOABEPTAId HENAPHOMY JIBYCTOPOHHEMY t-KPUTEPHUIO.
HenopmanbHo pacnpeneeHHbIe TaHHBIE HOZIBEpraJi TECTy Manna-YutHu
(nenapamerpuueckoMy). CTaTHCTHYECKYIO 3HAYUMOCTh ompeneisuin mo p < 0,05 IRI-cpena-
HOCHTEJIb TIO CPABHEHHIO ¢ 00pa0OTaHHBIMU COSTUHEHUEM TPYIIIIAMH.

Pesynbratel. Aconucmsr PPARS, BBeneHHbIe yepes 4 yaca 1mociie UIEeMHH, YMEHbIIAOT
nopaxkenue nouku. Coeounenue 2a (pur. 11A4), coenunenue 2d (pur. 11B) u coedunenue 2n
(dur. 11C) ymeHbIatoT conepkaHHe KpeaTWHHWHA B IUIa3Me TpU BBeleHUU nepopanbHo. Ha
2paure nOKa3anvl COOEPIHCAHUA KPeAMUHUNA 8 NLA3Me 8 M2/O]1 Y Kpbic Yepe3 24 uaca nocie
ROPAdICeHUA NOYKU CO CHUICCHUEM COOEPHCAHUA KPEeamuHUHA 8 Nld3Me NpU 66e0eHUU
nepopansro. Cmonbuku cjieed HaAnpaeo RPeOCMABIAIOM COOEPIHCAHUS KPEAMUHUNHA 8 NA3Me
Y Kpbic ¢ uMumanueil Xupypeuieckozo eMeuameibcmed, Komopuvim 6600uiu 003y 30 mpk
cpeodvi-Hocumeins, y Kpslc ¢ OCHPbIM ROPAdCEHUEM NOYeK, KOMOPbIM 66oounu 003y 30 mpk
cpeovi-Hocumens, U y Kpoic ¢ OCIPbIM ROPAdCEHUEM NOYeK, KOMOopblM 600U 003y 30 mpk

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



POPMYJIA U3OBPETEHUA

1. Coenunenne ¢popmyisr (I):

(D;

Wi ero (hapMaLeBTHUECKH TPUeMIIeMast COJb,

rae:

R! npencrasnsier coboit Bomopox, ranoren, -Ci—Cy-ankun, -C1—Cy-ranorenankui, -CN, -
C1—Cs-ankokcu, -C1—Cy-ramoreHankokcu mwin -C3—Ce-LUKITOATKUI,

Q! npencrasnser coboii CH,

R? npencrasnser co6oit -C1—Cs-raloreHanKkoKCH;

X TPEACTABIISET COOOM LIEJI0e YUCIIO CO 3HaUYeHueM 1 uju 2;

kaxaeii R HesaBucumo mpencrasiser coboii Bomopon, ranores, -Ci—Ca-ankun, -CN
min -C1—Cs-aIKkokcH, u

R® npencrasnser coboii -CH3 unu -CDs.

2. Coenmuuenue 1o m. 1, uam ero (apMaleBTHYECKH NpuemsieMas comb, rae R’

npezacrasisier codoit -CHs.

3. CoenuHenwue 10 1. 2, XapakTepu3yromeecs: CTpykTypoiut popmyisr (Iaa):
R2
= /(Rzo)x
N
—N
Y
QO  CHs, N\e
: CH
HOJ]\/\/\/O 3
R1
(laa);

WK ero (papMaLeBTHUECKU pHUeMIIeMasi COJlb.
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4. Coenunenne no mobomy u3 nmn. 1-3, win ero ¢apManeBTHUECKH MpUEMIIEMast

conb, rae R! npencrasnser coboii BOROPOA UM rajgoreH.

5. Coenunenue no mobomy u3 nmn. 1-4, wim ero ¢papManeBTHUECKH MpUEMIIEMast

conb, rae kaxabli R* HesaBucuMo npencrasiser coboii BOMOPO UM TaloreH.

6. CoenuHeHue 10 1. 4 UK 5, UM ero papMaleBTUIECKH PUeMIeMas colb, rae R?

npeacrasysier coboii -OCF3 nnu -OCHF,.

7. Coenunenue no moboMy u3 nmn. 1-6, win ero ¢apMaLeBTHYECKH MpUeMIIEMast

conb, rae R? npencrasaser coboii -OCF;.

8. Coenunenue mno mobomy u3 mm. 4-7, uin ero (apManeBTHYECKH MpUemiieMast

comb, rae R! npencrasnser coboii Bogopon umu ¢rop.

0. Coenunenne mno mobomy u3 mm. 5-8, mim ero ¢apmManeBTHYECKH MpuemiieMast

conb, rie R?° npencrasnser coboii Bonopoa umu Gprop.

10. (R)-3-meTnn-6-(2-((5-metnn-2-(4-(tpudropmerokcu)penrn)- 1 H-umunazon-1-

WI)METH )(PEHOKCH)reKCaHOBAasi KUCIIOTA HITH €€ (hapMaLeBTHUECKH MPUEMIIEMAst COJTb.

11. ®dapmanieBTU4YeCcKass KOMIIO3WIMS JUIsl  JieueHuss CBszaHHOro ¢ PPARS
3a00JIeBaHUsT WM COCTOSIHMSI Y CyObekTa, coaepkamas (papMaleBTUYECKU MPUEMIIEMBbIi
HOCHTEJIb WJTH HATIOJHUTENb U COeAUHEHHe 10 Jrodomy u3 . 1-10 wim ero gapmaneBTHYECKU

MPUEMIIEMYTO COJIb.

12, Cmocob neuenus csizanHOro ¢ PPARG 3aboneBanust uimm COCTOSHUS Y CYOBbeKTa,
BBIOPAHHOTO M3 HAPYLICHHS MBIIIEYHOH CTPYKTYPBI U MOYEUHOTO 3a00JI€BAHUS, BKJIFOUAKO NN
BBEACHUE CYOBEKTY, HYXTAIOIIEMyCs B 5TOM, TepamneBTU4YeCKU 3(P(PEeKTHBHOrO KOIMYeCTBA
omHOro wiM Oojee coenuHeHWH mo modOomy u3 nm. 1-10 wimm ero (apmaneBTHUECKH

NPUEMIIEMON COJTN WM (hapMaLeBTHYECKOH KOMIO3ULMY 1Mo 1. 11.

13. Tlpumenenue coenuHeHHs 1o Jrobomy w3 mm. 1-10 umm ero ¢apmareBTHYECKH

NpUEMIIEMOH CONM WK (PapMaLEeBTHUECKOW KOMITO3MLIMHU MO M. 11 B Je4eHuu CBS3aHHOTO C



PPARG 3aboneBaHusi WM COCTOSIHHSI V CyObeKTa, BBIOPAHHOTO W3 HAPYLIEHHs MBIIIEYHOM

CTPYKTYPBI U TOUEYHOTO 3a00JIEBAHUSI.
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