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HHI'UBUTOP IRAK 1 CITIOCOB ET'O HOJIYYEHUA U IPUMEHEHWA

Hacrosimas 3asiBKka HCNIpAlIMBaeT NPUOPUTET MO KUTANCKOM 3asiBke Ha naTeHT Ne 201910906833.7,
nofgaHHoi B HarmoHanbHOE ynpaslieHHe MHTEIUIEKTYyalbHOW coOcTBeHHOCTH Kutast 24 ceHTsOps
2019 r., non mnaszBanueM <«MHI'MBHUTOP IRAK W CIIOCOb EI'O IIOJIVUEHHA U
ITPUMEHEHMT», nonHoe coaepkaHue KOTOPOM BKJIFOYEHO B HACTOsIIIEE OMUCAHUE MMOCPENCTBOM
CCBUIKH.

OBJIACTb TEXHUKH

Hactosimmee m3oOpereHne OTHOCHTCS K 0OOnacTH (papMaleBTUYECKOM XUMHM, B YaCTHOCTH, K
COEAMHEHUIO, TOAXOAINEMY JUIs JIUEHHUs] paka U BOCMAJIMTENbHBIX 3a00J€BaHUM, CBS3aHHBIX C
KWHA30M, accoumupoBaHHON ¢ peuenrtopom wuHrepieiikuHa-1 (IRAK), u, Oonee KOHKpEeTHO, K
coeanHeHuro 11 perynupoanus pynkuun IRAK-4.

YPOBEHDb TEXHUKH

CemeiicTBO acCOLMUPOBAHHBIX ¢ perienTopoM uHtepneiikuHa-1 kuHa3 (IRAK) npencrasnser cobor
BHYTPHUKJIETOYHbIE CEPUH-TPEOHUHOBbIE TPOTenHKHUHA3bL, B TOM uncie: IRAK1, IRAK2, IRAK-M u
IRAK4. O0meli 0cOOEHHOCTBIO 3TUX YETBIPEX WICHOB CEMENCTBA SIBJISIETCS TUITMYHBIA N-KOHLIEBOH
JOMEH CMEPTH, KOTOPBIM OMOCPENyeT B3aUMOAEHCTBUE MEXAY anantepom cemelictea MyD88 u
LIeHTpaibHbIM oMeHOM kuHasbl, rpu 3ToM IRAK1 u IRAK4 obnamator axtuBHOCTRIO. IRAK-4
ABISIETCSL  KJIIOYEBBIM  (pakTOpoM Hmke omocpenoBanHoro Toll-mogoOHbM — penenTopom
(TLR)/peuentopom wunrepneiikuHa-1 (IL-1R) BocmamutenpsHOro curHaigpHoro mytu. Korna
CBSI3bIBAHUE JIMTAHAA C MATOreH-CIelU(UYECKOH MOJIEKYJION (HampuMep, JMIONONINCAXaAPHUIOM,
nojmnentuaoM u BupycHoit JIHK) pacnosHaercst BHekIeTouHOM yacTbio TLR, BHyTpHKIIETOUHAS
qacTh pekpytupyer MyD88 u octanbHbie (HaKTOPhI ¢ 0Opa30BaAHHEM KOMIUIEKCOB M HHHUI[UHPYET
ayrodpocopumupoBanrie IRAK1, mpu 3TOM akTUBHpyeTCS B TPSIMOM HATPABICHUU CEPHH-
tpeonnHknHaza TAKI1, crumynupyrorcs curHanbable nyTd NF-xB u MAPK, mpoagyumpyrorcs
MPOBOCHAIUTENIbHBIC [TUTOKUHBI, XEMOKHUHBI U IECTPYKTUBHBIE (DEPMEHTBI, YTO B KOHEYHOM HTOTE
IPUBOAUT K BOCHAJIMUTEIBHBIM pPEAKLUAM, ONOCPEAYIOLIUM BpOXAEHHbI uMMyHuTeT. IL-1R
3a/1efiCTBOBaH B MMMYHHOH 3alllUTe OpraHHW3Ma U I'eéMOI033€ U CIYXKUT MOCTOM, COEAMHSIIOIINM
BpOXKAEeHHBIH U TpuoOpereHHbrii nmmyHuter. (Flannery, et. al, Biochem. Pharmacol., 2010, 80
(12):1981-1991).

PeBmartounnsiii aptpur (PA) mpencraBnsier coOOH XPOHMYECKOE, BOCHAIMTEIBHOE, CHCTEMHOE
ayTOMMMYHHOE 3a00JIeBaHIE, XapaKTEPU3YIOIIEeCs SIBHBIM HETHOMHBIM BOCTIAJIEHHEM B CYCTaBax M
TKaHsIX CycTaBoB. PA B OCHOBHOM IPOSIBIISI€TCSl CHHOBUTOM CYCTaBOB, KOTOPbIIi B KOHEYHOM UTOTre
MPUBOJIUT K MOBPEKICHHUIO PA3IMYHBIX TKaHEH (TaKUX KaK XPSILIN CYCTABOB, CBSI3KHU U CYXOKHIINS)
U HEKOTOpBIX opraHoB. MccnenoBanus nokasaiu, 4TO pa3indHble UMMYyHHbBIE KJI€TKH Y4acTBYIOT U
OMOCPENYIOT ayTOMMMYHHOE BOCMaJieHHe y mauueHToB ¢ PA, B Tom uwucie T/B-mumdonursi,
makpodary, HehTpodmael U T.n. Mexay TeM, B OOJbIIOM KOJIHYECTBE HCCIENOBAaHUN Oblia
yCTAHOBJIEHA NPsIMasi 3aBUCHMOCTb MEKAY IUTOKMHAMU B PA, Takumu kak naTepneiikuas (IL-1/1L-
6) 1 ®PHO-anbpa.

UccnenoBanust mnokaszanw, uro wuHruouropsl IRAK4 wmoryr »>ddextuBHO OIOKHpOBATH
MPOAYLUUPOBAHUE TMPOBOCHAIUTENBHOTO (hakTopa Hekpo3a onyxonu 1utokuHoB (PHO) B
nelikouurax 4enoseka, MHAyuupoBaHHbIX LPS wnu CpG; y Mbliel ¢ kojulareH-uHAyLUpOBaHHBIM
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aprpuroM uHruoutopsl IRAK4 moryt 3HaumTensHO MHrHOMpoOBaTh BbICBOOOXKAeHne ®HO, mpu
STOM KOHTPOJIUPYeTCsl MporpeccupoBanue 3adoneBanus; y wMbimedi ¢ MyD88-3aBucumoii
BOCTIAINTENBbHON monmarpoli uHruouropel IRAK4 no3o03aBucHMO ONOKHPYIOT HHQPHIBTPALIUIO
neiikoruroB (Priscilla N, et al., J. Exp. Med., 2015, 13 (212):2189-2201).

ITosTomMy monararoT, uTo upe3mepHasi aktuBanusi IRAK4-3apucumoro curnanpHoro myta TLR/IL-
IR TecHO cBs3aHa C pa3BUTHEM U IMPOrPECCUPOBAHHMEM PEBMATOMAHOIO apTpuTta. B pasnuuHbIx
UCCIIeIOBAHUAX ObUIO ycTaHOBJIEHO, uTo aktuBauusi IRAK4 TecHO cBsi3aHa ¢ BO3HMKHOBEHHEM U
NPOTPECCUPOBAHUEM TAaKUX 3a00JIeBaHMH, KaK OIMYXOJH, TMOAArpa, CUCTEMHAsl KpacHasi BOJYAHKA,
paccestHHBIN CKJIEpPO3, MeTabONNYeCKUi CHHAPOM, aTepOCKIEpo3, MH(PAPKT MHUOKapia, CEMCHC,
BOCTIAJIUTENIbHOE 3a0osieBanune kuineunuka, actma u auieprust (Chaudhary D, et. al., J. Med. Chem.
2015, 58 (1):96-110).

CYINIHOCTDb U30OBPETEHUA

Jns perneHusi mpoOjieM ypOBHsS TEXHUKH B HACTOSIIIEM H300pPETEHUH MPENJIOKEeHbI COSTUHEHHE
dopmynel I mnm ero crepeousomep, pareMar, TayTOMep, H30TOIMHO-MEYEHOE COEeIUHEHUE,
IPOJIEKAPCTBO WK (papMarieBTHYECKH TpHUeMIIeMast COJlb,

)
(R3)m |
O~ HN (Rin
R,-W N
®opmymna I

rae
KOJNIBLIO A mpexacraBisier coOOW S-14-uneHHbI TeTepoaprsl Win S5-12-4ieHHBIH TeTePOLMKIIUII,
COZEPIKAIINI O MEHbLIEH Mepe OUH aToM N;

R1, R» u R3 kakapiii He3aBUCUMO BBIOpaH U3 Bojopona, rajorena, CN, OH u crnenyromux rpym,
HeoOs13aTeNbHO 3aMeleHHbIX OnHUM, AByMsi i Oonee R: (C1-Crz)amudaruueckuii ruapokapOu,
(Ci-Crp)amudaruueckuii ruapokapOui, HeoOs3aTeNbHO CONEpKALIUN ONWH, JBa WM Oojiee
retepoaroMoB, Cs.i» HUKIOANKU, 3-12-uneHHblil reTepouukimi, Ce.oo apuin Wid 5-14-uneHHbI
rerepoapuit U -NRaRy;

W BoiOpan u3 O, S, NH u npencrasinsier coOOH OJUHAPHYIO CBSI3b;

Kaxabii U3 R, u Ry HezaBucumo BoiOpan u3 H u (C1-Ciz)anmuparudeckoro ruapokapOua;

kaxabpli R HeszaBucumo BbiOpan w3 ranmoreHa, CN, OH, SH, NR Ry, u crneayromux rpymm,
HeoO0s3aTeIbHO 3aMeIleHHbIX oqHuM, nByMs wiu Oojiee R’ (C1-Ciz)anmudatudeckuii runpokapOm,
(Ci-Crp)amuarnueckuii ruapokapOui, HeoOs3aTeNbHO CONEpKAIUi ONWH, JaBa WM Oojee
rerepoatoMoB, Cs.1p mukmoankwi, 3-12-unennsii rerepotmkianit U Ce20 aput win S-14-uneHHbIH
reTepoapu,

kax bl R’ He3aBucumo BeiOpaH u3 ranoreHa, CN, OH, SH u NR,Ry; u

nBeiOpaH u3 1,2 u 3; um BeiOpan u3 1,2, 3,4, Sub.

B coorBercTBMM ¢ OAZHMM BapHAaHTOM peanu3anuu Hacrosimero wu3oopereHus «(Ci-
Cr2)amudarudeckuii  ruapokapOmin, HeoOs3aTebHO —COAEp KAaIlWi OAWH, JBa WM OoJee
rerepoatoMoBy» BbiOpaH u3 (Ci-Crz)amudaruyaeckoro rugpokapomnokcu, (Ci-Ciz)amdarmueckoro



THIPOKApOUIITHO, (C1-Co)anudaTiueckoro THIPOKAPOUIIOKCH (C1-Co)amudpaTudeckoro
rugpokapbuna, (C1-Ce)amudaruueckoro ruapokapountuo (Ci-Ce)amudaTudeckoro ruapokapomna,
N-(C1-Cs)amudatmueckoro ruapokapomiamuto (Ci1-Ce)ammparuyeckoro ruapokapduna u N, N-nu-
(C1-Cs)amudarmueckoro rugpokapdbmnaMuto (Ci1-Ce)anmudaTudeckoro ruipokapOmia;
«5-14-unennplii rerepoapus UM 5-12-4I€HHBIA T€TEPOLUKIINI, COAEPKALIUN MO MEHbIIEH Mepe
OIH aToM N» COOTBETCTBYET reTepOapuily WU FeTePOLUKIIIITY, KOTOPBIA CONEPIKHUT MO MEHbINEH
Mepe OIWH aTOM a30Ta U JOMOJHUTEJbHO COAEPXKHUT IPYrod OOWH Wid Oojiee TeTepoaToMOB,
BoIOpanHblx u3 N, O u S, Hanpumep, BBHIOPAHHBIX U3 MUPHIWHA, NHPPOJA, MHUIEPUINHA U
TETPAruAPOIHPPOIIA;

(Ci-Crp)amuarnueckuii rungpokapdmn BeiOpan u3 (Ci-Crz)ankmma, (Co-Crz)ankenmna u (Co-
Ci2)ankununa, u npeanouturespHO (Ci-Crz)amuparuueckuii ruapokapOun BeiOpan u3 (Ci-
Co)ankmna, (C2-Ce)ankenmna u (Cz-Ce)ankunmna,

«rajoren» BoiOpan 3 F, Cl, Bru [; u

«C3.12 IMKJIOAJIKIIT) BBIOPAH U3 LUKJIOMPOIIIJIA, [IUKJIOOYTHIIA, ITUKJIONEHTIIIA U [IUKJIOTeKCHIIA.

B cooTBeTcTBHMM C OTHUM BapHAHTOM pPeau3al[ii HACTOSIIEro H300peTeH s,

kaxabiii u3 Ri, Ry 1 R3 He3aBucuMo BbIOpaH M3 CIEAYIOIIUX IPYII, HEOOS3aTeIbHO 3aMeIeHHbIX
OIHMM, ABYMsI Wi Oosiee R: MeTwII, 3ThI1, H-IPOIIIL, U30NPONIL, H-OyThit, u300yTui, mpem-0yTu,
H-TICHTHJI, U30MI€HTUJI, HEOTIEHTUII, H-T€KCUJI, 3TeHWI, |-nponeHu, 2-nponexu, 1-mMetunsrenun, 1-
Oyrenun, 1-stmmsrenun, 1-mermn-2-nponenwn, 2-Oytenu, 3-OyTeHun, 2-meTwi-1-nponeHnn, 2-
METUJI-2-TIPOTNIEHIT, |-MeHTeHu1, |-reKCeHws, STUHWI, l-nponuHwi, 2-nponuHun, 1-Oytunun, 1-
METUI-2-IPONUHII,  3-OyTuHMI, |-meHTUHWI, |-TeKCHHWJI, [MKJIOMNPOIWI, LHUKIOOYTHII,
LUKJIONEHTHII, LIUKJIOTeKCHUJI, METOKCH, STOKCHJI, IIPOTIOKCH, OYTOKCH, MEHTHUJIOKCH, METOKCHMETHII,
STOKCHJIMETUJI, MPOIMOKCUMETHJI, METOKCHUITHJI, 3TOKCHUATHJI, MPOMOKCUITHUI, METOKCHITPOITHJI,
STOKCUMPOITHII, MPOMOKCUTIPOTTUJ, N-METHIAMUHOMETUJI, N-METHUIAMUHOITUIT, N-3THIAMUHOITHUII,
N, N-mumerunamuHoMerua, N, N-muMeTunaMuHOITUJ, N, N-IU3TUIAMUHOSTHI, amMuHOo, N,N-
OUMETHIIAMUHO, N, N-IUATUIAMUHO, TE€TPArUAPONUPPOIIII, MUNEPUIUHIII, MUPUINI, MUPA3UHUI,
MUPPOITHIT, UMUAA30JIUJI, TUPA3OJIUI, OKCA3OJIHII, U30KCA3OJIHIT,

k: OH 3 OH
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«g» 0003HaYaeT MECTO MPUCOSAUHEHHSI TPYIIIIBL.

B cooTBeTCTBUM C BAPHAHTOM pealn3alii HACTOSIIEro H300peTeHNs B coenuHeHnU popmyiel I mnn
ero CTepeousoMepe, palemare, TayToMepe, U30TOMHO MEYEHHOM COeTUHEHHUH, MPOJICKapCTBe WIIN
bapMareBTHUECKH TPUEMIIEMOH CONN coenrHeHne GopmMyiiel | BEIOpaHO M3 CIEAYIOIUX CTPYKTYP
dopmyi Ia, Ib, Ic, Id u Ie:
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B HacTosiiem n300peTeHnH IpeIokKeH crocol monyueHus coenuaens popmysnsl I ( Bkrouaromeit
dopmyasi la-le)  uim ero crepeorsomepa, paliemMara, TayToMepa, U30TOMHO MEYEHOTO COEIMHEHUSI,
nposieKapcTBa UM (papMalleBTUYECKH NPUEMIIEMON COJIM, HO IPU 3TOM CIOCOO TOJNyYeHHUs] He
OrPaHUYMBAETCS CIIOCOOOM, OTIMCAHHBIM HIKE.

B HExoTOpBIX BapHaHTax peayn3aliy Criocod MOMy4YeHUs BKIFOUAET:

(Ra)n? 'Ii! COOH @
HoN N M2 o Rl (Ra)ey N o)
N o HN N —_—> 0 HN
Ro-W N N
H

Rz'W

M-1 M-3 dopmyna |

(al) nmpuBenenue Bo B3aumozeiicteue M-1 u M-2 ¢ nonyuenuem M-3, Ipu 3TOM PEAKLHIO TPOBOASIT
B npucytcreru EDCLHCI u nupununa; u
(a2) npusenenue Bo B3aumoneiicreue M-3 u RiL1, roe Ry BoiOpan u3 Ry u rpymnmer Ry, conepskameit

O
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; korna Ry mpencrasnsier coboit
&
o

pE€akiu0 MIpPOBOAAT B MNPUCYTCTBHU KHCJIOTBI U BOCCTAHOBUTEIAA C MOJYYCHUEM COCAMHCHUA

TUPOKCUJI, TIPU 3TOM YKa3aHHbBIA MMAPOKCHUI 3aMeIlEH

rpynny Ri, copepsaiiyro TMAPOKCHI, NMPU 3TOM YKA3aHHBIM THAPOKCUJ 3aMelleH

dbopmysl I, mpu 3ToM kucnora npencrasisier codoit HCI, a BoccTaHOBUTENH MPEACTABISIET COOOH
OoporuaApua HATPUS,

Ri1, Rz, R3, m 1 W Ha BbIlIeyKa3aHHBIX CTAIUSX SIBJSIFOTCS TAKUMH, Kak onpezneneHo B popmyde I, Ly
npeACTaBysieT COOOH yXOASIIYo rpynmy u BbiOpaH u3 rajnoreda U —OTs (To3mnatHas rpymnmna).

B HEKOTOpBIX BapHUaHTaX peau3aliy Criocod MOJYYEeHHUS BKIIFOUAET:

( R3)m/.l\iCOOH

° (25
HoN
N o - N-R4 . 1 o
-w N Rp-W N T T ReW N HNKT\
— N-R
Ry-W N

N-1 N-2 N-3 cdopmyna l

(b1) mpusenenue Bo B3anmoneiictere N-1 u RiL1, rne R« BeiOpan u3 Ry u rpymnmel Ri, conep:xameit

O
3

; korma Rx mpencrasnsier codoit

>

TUAPOKCHIL, TIPU 3TOM YKa3aHHBIM TMAPOKCHUII 3aMELLEH

26



O
1<) |

pPE€aklini0 NPOBOAAT B NMPUCYTCTBHUU KHUCJIOTbI U BOCCTAHOBUTEIA C MOJYUYCHUEM N-2, npu 5TOM

rpynny Ri, copepxamyr THAPOKCWI, NMPU OTOM YKA3aHHBIM THMAPOKCHJ 3aMEILEH

kucnora npencrasisier codoit HC, a BoccraHOBHUTENb pEACTABISAET COO0H OOPOrUAPUA HATPUS,
(b2) BoccTaHoBNeHUe N-2, MOJYYEHHOTO Ha MPEABbIAYyLIel CTanuu, ¢ mojydeHuemM N-3, mpu 3TomM
BOCCTAHOBUTEJIb Mpencrasisier coboit Pd/C; n

(b3) npuBenenue Bo B3aumozeiicteue N-3 u M-2 ¢ nonydeHueM coenuHeHust GopmyJsr .

Ri, Rz, R3, m 1 W Ha BeIlleyKa3aHHBIX CTAANSX SIBISIFOTCS TAKUMH, Kak onpeneneHo B popmyde I, Ly
npeAcTaBysieT COOOH yXOMSIIYI0 rpymiy 1 BbiOpaH u3 rajnorena u -OTs.

B mHacrosimem wn300peTeHHMH OTONHUTENBHO TMpeIokeHa (apmaneBTHYeCKass KOMITO3ULNS,
cozep:kaiias coequHeHue QGopmynsl I wnm ero crepeouszomep, pamneMar, TayTOMEp, HU30TOIHO-
MeUueHOe COEJUHEHHE, IMPOJIEKAPCTBO MM (PapMalleBTUYECKH MPUEMIIEMYIO COJIb, ONMHCAHHBIE B
HACTOSILIIEM U300pETEeHNH.

B HeKkOTOpbIX BapHaHTax peaju3aluy U300peTeHHs] ONMUCaHHAs (apMaLeBTHYECKas KOMIO3ULMSI
JOMOJHUTEIBHO COAEPIKUT TePANeBTUYECKU 3P (PEKTUBHOE KOIUYECTBO CoeqUHEH st popmydbl | nu
€ro CTepeor3OMepa, palemMara, TayToMepa, U30TOIHO MEYEHOrO COEAMHEHMUs, NPOJeKapCTBa WU
(apmarieBTHYECKN TPUEMIIEMOI COJIH, OTTMCAHHBIX B HACTOSIIEM H300peTeHNH, U (papMalieBTHIeCKH
IIPUEMJIEMBIN HOCUTEIb.

B Hacrosiimem wu300peTeHMH AONOJHUTENBHO MPEIUIOKEH CIOCO0 NPUMEHEHHsI COETMHEHHSI
dopmynel I nmm ero crepeomsomepa, pauemara, TayToMepa, H30TOIHO-MEUEHOTO COEIMHEHMS,
IPOJIEKAPCTBA MIIH ero (hapMaleBTHUECKH TPUeMIIeMOit conu auist mosy4denus: uaruounropa IRAK.

B HacrosimeM H300peTeHHH JOMOJHUTENBHO TPENJIONKEH CIOcOo0 NPUMEHEHHUs COCTUHEHUs
dopmysbl I mim ero crepeousomepa, pamemara, TayTOMepa, M30TOIMHO MEYEHOTO COCAMHEHUS,
NpOoJIeKapCTBa WU (HapMaLeBTHUECKH MPUEMIIEMOH COJIU [T IOJYYEHUS JIEKAPCTBEHHOTO CPENICTBA
IUIs1 TIPEAOTBPALICHUS W/HITK JIedeHus 3a00IeBaHUI MITH pacCTpoiicTB, onocpenyembix IRAK.

B coorBercTBUM ¢ BapuaHTOM peanu3zauuu Hactosimero usodperenus IRAK-omocpenyembie
3a00NeBaHMsI WIIM PACcCTPOICTBA BBIOPAHBI U3 OMyXOJIEH, MOAArpbl, CHCTEMHON KPAacHOH BOYAHKH,
PacCessHHOTO CKJIepo3a, MeTaboIMUeCKOro CHHAPOMA, aTePOCKIIepo3a, HH(papKTa MHOKApAa, CETICUCA,
BOCIIAJIUTENILHOTO 3a00JIEBAHUST KULIIEYHUKA, ACTMBbI, aJUIEPTHU U T.11.

B Hacrosimem H300peTeHHH JOMOJHUTENBHO MPEIJIOKEeH CIoco0 NPUMEHEHUs COCTUHEHUS
dopmynbl I mim ero crepeomsomepa, pamemMara, TayTOMeEpa, M30TOIHO MEYEHOTO COCIMHEHUS,
NPOJIEKAPCTBA WM €ro (papMaleBTHYECKH MPUEMJIEMON COJIM JUIsl TOJIyYeHHs JIEKapCTBEHHOT'O
CpeAcTBa Uil MPOENOTBPAILEHHs WM JieueHHs 3a00JNeBaHUN WM PACCTPOHCTB, CBSI3AHHBIX C
KMHA30H, aCCOLMUPOBAHHOM C PELIENTOPOM UHTEpJIeHKHUHA-].

B HacrosiimeM M300peTeHUH IOMOJHUTENIBHO MPENJIONKEH CHOcOo0 MPOPHUIAKTHKH W/WIN JIEYSHHUS
IRAK-omocpenyembix 3a00jeBaHUIl WM PACCTPOMCTB, BKJIFOYAIOIIUN BBENEHUE WHIUBUAYYMY,
HYKJIAIOLIEMYCsI B 3TOM, TE€PareBTHUECKH 3(PPEKTHBHOrO KOJINIECTBA COEANMHEHUs (popMybl | nim
€ro CTepeou3oMepa, palemMara, TayToMepa, U30TOIHO MEYEHOIro COEAMHEHMUs, NpOoJieKapcTBa WU
bapMareBTHYECKH IPUEMIIEMOI COH WIH (papMarieBTHYECKONH KOMITO3ULHH.

B Hekoropbix Bapuantax peammsauun IRAK mpencrasnser coboit IRAK4-accormmpoBaHHYO
KHUHA3y.

B HacrosiiieM n300peTeHNH AOMOJHUTEIBHO MPENJIONKEH CHOco0 MPOPUIAKTHKH W/WIH JIEYSHHUS
3a00JIeBaHN, CBA3aHHBIX C PELIENTOPOM HMHTEpJIeHKHHA-], BKIIOYAIOINY BBEICHUE HHANBHIYYMY,
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HYKIAIOLIEMYCsI B 3TOM, TEpareBTHUECKU 3P PEeKTHBHOrO KOJINIECTBA COeAMHEHUs (popMybl | nimm
€ro CTEPEOM30MEPa, paleMaTa, TayTOMepa, H30TOIHO MEYEHOIO COENMHEHUs, NMPOJIEKAPCTBA MIIU
(apMaLieBTHYECKH TTPUEMJIEMON COJIH, WITH (hapMalleBTHYECKON KOMITO3HIIHH.

B coorBercTBMM ¢ BapHAHTOM peATH3ALMM HACTOALIEr0 H300peTeHus: 3a0oyeBaHUs WU
paccTpoicTBa, CBSI3aHHBIE C KWHA30M, ACCOLMMPOBAHHON € PELIENTOPOM UHTEPJIEHKHHA- 1, BEIOpaHBbI
U3 OIyXOJIel, MoJarpbl, CUCTEMHOII KPaCHO! BOJYAHKHU, PACCESHHOTO CKJIEPO3a, META0OIMYECKOro
CHHIpPOMA, aTepockyiepo3a, HHGpapKTa MHOKAapAa, CeNcuca, BOCHAIUTENBHOrO 3a0oneBaHus
KHIOICYHUKA, acCTMbl, PE€BMATOUAHOI'0 apTpuTa, CCNTHLUEMHHU, AYTOHUMMYHHOI'O 3a6OJ'IeBaHI/I$I,
aJUIEPTuy U T.I1.

Crnoco6 coriacHO HaCTOsAIIEMY H300PETEHUI0 MOXKET BKJIFOYATh BBEJCHHUE OMHCAHHBIX COEANHEHUN
OTACJIBbHO HUJIN B KOM6I/IHaI_II/II/I C OAHUM HJIN ooee APYrUMU XUMHUOTEPANICBTUICCKUMU AIrCHTAMU.
Heckomnbko JICKAPCTBCHHBIX CPEACTB MOI'yT OBITh BBCACHBI OAHOBPEMEHHO UJIU MMOCJICAOBATCIIBHO.

OnpenesieHus1 M COKpaLIEHUs1 TEPMHUHOB

Ecnu He yka3aHO WHOE, OIpeneseHus TPYIl U TEPMHUHOB, MIPUBEIEHHbIE B ONMUCAHUU U (HopMyJie
HACTOSILIET0 M300pETeHUs, BKIJIIOYAs WX ONpENeJeHUS B MPUMEpax, THUIIOBbIE OINpPENEIeHus],
NPEANOYTUTENIbHBIE ONIPEENIEHHs], ONPEAeICHUs, YKa3aHHbIe B TaOJIHIIAX, ONPEeAeIeHUsT OTANIbHBIX
COEAMHEHUIl B TpuUMepax M T.M., MOTYT ObITh MPOM3BOJBHO OOBEIUHEHbI M PACCMATPUBATHCS
coBMecTHO. OmipesiesieHus: TPy U CTPYKTYP COCAUHEHHIH B TAKUX COYETAHHSX U OOBEIUHEHMSX
TaK)Ke BXOIUT B 0OBEM OMHMCAHUS HACTOSLIETO N300PETEHUSI.

Korna uncnoBoii nuana3oH, ONpeaeNsieMblid LEIbIM YUCIOMY, IPUBEIECH B OMUCAHUH U QopMmyie
n300peTeHns] B paMKax HACTOSIIEH 3asiBKH, €ro CJIEAYyeT TOJIKOBaThb KaK IEePEYUCIIEHHE Kak
KOHEYHBIX TOYEK AMana3oHa, TaK U KaKIOTO LEJOro 4ucjia B mpeaenax auamnasoHa. Hampumep,
«uenoe 4yucyo ot 0 10 6» JOJKHO TOJIKOBATHCS KaK JIMAMa30H, BKIIFOYAOIINN KaKI0€ 1eJI0€ YUCIIO
0,1,2,3,4,5u6. Tepmun «0oJble» 03HAYAET TPU WK DOJIEE.

«Heobs13aTeIbHO 3aMeIEHHBIN 3aMECTUTEIEM» COTJIACHO HACTOSIIEMY U300PETEHUIO O3HAYAET KaK
He3aMElIeHHbIH, TaK W 3aMEIIeHHbIN OTHUM WK 0OJiee 3aMECTUTENISIMH, HANIPUMep, KHeOoOs13aTEIbHO
3aMeIlEeHHbI OIHUM, IBYMs Wik Ooyiee R» 03Ha4aeT, 4TO COeNUHEHUE HE MOMKET OBbITh 3aMELICHO
(He 3amereHo0) omHUM R myH 3amerneHo onHuM, aByMst uitu 6oee R.

Tepmun «ranoren» otHocutcsi kK F, Cl, Br u 1. T.e. atomsr F, Cl, Br u I oTHOCSTCSI K TepMHHY
«TaJIOTeHY.

Tepmun «anuparudeckuii rHAPOKaPOUI» BKITFOUAET HACHIIEHHBIE HJIM HEHACBIIIEHHbIE 1 JIMHEHHbIE
WIA Pa3BETBJIEHHbIE WJIM LIUKJIMYECKUE YTIIeBOIOPOAHbIE Tpymmbl. AnudaTuueckuii ruapokapOu
BbIOpaH U3 aJIKWJIA, aJIKEHWIA, AIKHHIIIA U T.I1., COAEPIKUT MpennoututenbHo 1-12 wiu 1-10 atomoB
yriaepoaa u Oojiee MpenrnoYTUTEIbHO 1—6 aTOMOB yriiepona, W, B YaCTHOCTH, BKJIOHUAEeT, HO Oe3
OTpaHUYEHUS, CISAYIOIIHE TPYIIbI; METHIL, STUII, H-TIPOTIHL, U30MIPOIIII, H-OYTHII, U300y THII, mpent-
OyTHJI, H-TICHTWJI, W3OMEHTWJ, HEOMEHTHJ, H-TeKCWJ, JTeHWI, |-TpomeHwt, 2-mpomeHw, 1-
metuiadennn, 1-Oyrenmn, 1-3tundenun, 1-merun-2-nponennn, 2-0yrernn, 3-OyTeHun, 2-MeTuI-1-
MPONEHUJI, 2-METUJI-2-NIPONICHW, |-MeHTeHu, |-reKCeHW, STUHWI, 1-NponuHuI, 2-nponuHui, 1-
Oytunw, 1-Metun-2-nponuHut, 3-0yTiuHWI, 1-eHTHHU, |-reKCUHWIT, HUKIONEHTI, [IMKJIOTIEHTHIT
U LIUKJIOTEKCHUT,

«amudaTtuaecknii TUAPOKapOMI» HEOoOsA3aTeNbHO COAEPIKUT OIWH, IBa WIH OoJiee TeTepoaTOMOB
(KOTOpBIE MOTYT OBITh HCTOJIKOBAHBI KAK HEOOS3aTEIbHOE BKIIFOUEHHE FETEPOATOMOB B JIFOOYIO CBSI3b
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C-C u cBs3p C-H amudaruueckoro runpokapduia). [Tonxonsiue rerepoaToMbl XOPOIIO U3BECTHBI
IUISl CTIEUAIMCTOB B JAHHON OOJACTH TEXHHWKH M BKIIIOYAIOT, HAIPUMEP, CEpy, a30T, KUCIOPOL,
dochop m kpemHmil. AnudaTHuecKkuil TrUAPOKAPOWI, COAEpPIKAIIMI TI'eTepoaToOMbl, BBIOpaH H3
cnenytomux  rpymm:  (Ci-Ce)amudaruueckass — ruppokapOunokcn,  (Ci-Ce)anmudatudeckas
THIPOKApOMITHO, (C1-Co)amupaTudeckasi THIPOKAPOUIIOKCH (C1-Co)amudatuyeckas
runpokapomnokcy, (Ci-Ce)ammudarmueckas runpokapOmiokcn, N- (Ci-C  3)anudatuyeckas
runpokapbmnamMuno (Ci-Ce)ammparugeckas runpokapomiokcu u N, N -nu- (C 1-Cs)anudatuyeckas
rugpokapbmnamuto  (Ci-Ce)amudarudeckass ruapoKapOUIOKCH, HAMpPHUMEP, METOKCH, STOKCH,
NPOTOKCH, OYTOKCH, NMEHTOKCH, METOKCHMETHJI, 3TOKCUMETHJ, IMPOMOKCUMETHI, METOKCHITHII,
STOKCU3THJI, NPONOKCUMETUJ, METOKCUATHJ, METOKCHUITHUJ, METOKCHUIIPOINMUJ, OSTOKCHUIIPOINI,
STOKCUIPONUI, MPOMNOKCUTIPONUS, N-METUIAMUHOMETUN, N-METUIAMUHOSTUN, N-3TUIaMUHOSTHUII,
N,N-pumerunamuHomerun, N, N-numeTunaMuHOITHI U N, N-AU3TUIAMUHOATIIL, «anudaTudeckas
IPYIIa» COAEPKUT APYTHe IPYIIIbL, ONMUCAHHBIE BBILIE.

Tepmun «Cs.12 IUKJIOATKUI» OTHOCUTCSI K HACBILIEHHOMY WUJIM HEHACHIIEHHOMY OJHOBAJIEHTHOMY
MOHOLMKJINYECKOMY HJIM OMLMKINYECKOMY YTJIEBOJOPOIHOMY KOJIbIY, UMeroeMy 3-12 aToMoB
yriepona, W TPeANOuYTHTENbHO mpencrasisier coboh «Cs.io mmkioankmwmy. Tepmun «Cs.io
LUKJIOAJKUIDY OTHOCUTCS K  HACHIIEHHOMY OJHOBAJEHTHOMY MOHOLIMKJINYECKOMY  HIIU
OULMKJINYECKOMY YIJIEBOJOPOAHOMY KOJbLy, copepkamemy 3, 4, 5, 6, 7, 8, 9 win 10 atomoB
yrnepoza. Cs.1o LMKJIOANKWI MPEACTaBiseT cOO0H MOHOLMKIMYECKHH THApOKapOwWi, TakoW Kak
LIMKJIOTTPOINJI, IMKJIOOYTHII, IUKJIOTEHTUJI, IUKIJIOT€KCHJI, IUKJIOT €T, IIMKJIOOKTHJI, IIMKJIOHOHMUIT
WIM [MKJIOACLMJI, WJIM TPEeNCTaBIsieT CcoOOH OWIMKIMYeCKWi TI'MAPOKapOWi, TakoH Kak
aeKaruapoHadTaIuHOBOE KOJIBIIO.

Tepmun «3-12-ufeHHBI TEeTEPOLMKIMIDY OTHOCUTCS K HACBIL[EHHOMY WM HEHACBILIEHHOMY
MOHOBAJICHTHOMY MOHOLIMKJIMYECKOMY WJIH OWIUKIMYECKOMY KOJbIy, coaepkamemy 1-5
reTepoaroMoB, He3aBUCHMO BbIOpaHHBIX U3 N, O u S. Tepmun «3-10-ueHHBIH TeTEPOLMKINAID
OTHOCHTCSI K HACBHILIEHHOMY OJHOBAJIEHTHOMY MOHOLIMKJIHYECKOMY HJTH OUIMKJINYECKOMY KOJbLLY,
cogepkaemy 1-5, npeanoururensHo 1-3, rerepoatomos, BeiOpanHbX U3 N, O u S. I'ereporukmmi
MOET OBbITh COEIMHEH C OCTAJIBHOMN YaCThO MOJIEKYJIbI Uepes3 JIF000 U3 aTOMOB yTIiiepoa WilH a30Ta
(mpu ux HaTM4YUK). B 4aCTHOCTH, reTEePOLIMKJIIII BKIIFOYAET, HO 0€3 OrpaHrueHHs: 4-4JICHHbIE KOJIbLA,
TaKWe KaK Aa3eTHOMHWI WM OKCETAHWI, S-4JIeHHblE KOJIbLIA, TaKue KakK TeTparunpodypu,
TETPArMAPOTHEHWI, JHOKCOJMJI, TMHUPPONUAUHWI, HWMHIA30JUAWHIWI, THPA3OJUAUHWIT WU
MUPPOJUHWIT, G-YJIEHHBIE KOJIbLA, TAKWE KAaK TETPArHAPOINHPAHIII, MHIEPUIMHHUI, MOP(OIUHILI,
OUTHAHWI, THOMOP(OIMHWI, MUIMEPA3UHIII WM TPUTHAHWL, WM 7-4IEHHBIE KOJbIA, TAKHUE KaK
nnazernaHwl.  HeoOsi3aTeNbHO,  TeTEPOLMKIMI ~ MOXKET  ObITh  O€H30KOHIEHCHPOBAHHBIM.
I'eTepOoLKIHI MOXKET OBITh OMIMKINYECKUM, TAKHM Kak, HO 0€3 OrpaHu4eHusl, S,5-4I€HHOE KOJIbLIO,
TaKO€ Kak rekcaruapouukionenra |[c]muppon-2(1H) -unpHOE KONBLO, WU 5,6-4JIeHHOEe
OMIMKJIMYECKOe KOJBIO, Takoe Kak rekcaruaponuppoiofl,2-a|nupasun-2(1H)-unpHoe KOJbIIO.
Konbuo, coneprkaimee aToMbl a30Ta, MOXKET ObITh YACTUYHO HEHACBIIIEHHBIM, TO €CTh OHO MOMKET
CoIlep KaTh OHY Win OoJiee MBOMHBIX CBsI3€l, TAKMX Kak, HO Oe3 orpaHudenus, 2,5-nuruapo-14 -
nuppomn, 4H-[1,3,4] tuaguasunnn, 4,5-guruapookcazonmn unu 4H-[1,4] THasuHUI, WK OHO
MOXET ObITh O€H30KOHACHCHPOBAHHBIM, TAKHM Kak, HO 0€3 OrpaHH4YeHHs, TUTHAPOU3OXUHOIUHIIT.
B coorBercTBUM ¢ HACTOAIMMM H300peTeHHEM 3-12-4leHHBI TeTePOLMKINI MOXET ObITh
JOTOJTHUTEIBHO BBIOPAH U3 CIAEAYIOLINX TPYIII:
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Tepmua «Ces.20 apwi» MNPEANOYTUTENBHO OTHOCUTCS K apOMAaTHUYECKOMY WM YaCTHUYHO
apOMATHYECKOMY MOHOLMKIHYECKOMY, OUITUKIMUECKOMY HITH TPULUKINIECKOMY OJHOBAJIEHTHOMY
YIJIEBOAOPOAHOMY  KOJIbLY, coaepxameMy 6-20 atomMoB yriepoga, U MOPEANOYTUTENIBHO
npezncrasisier coboit «Ce.14 apumy. Tepmun «Ce-14 apur» NPENNOYTHUTENBHO OTHOCHUTCSI K
apOMaTUYECKOMY WJIM YaCTUYHO apPOMATHUYECKOMY OJHOBAJEHTHOMY MOHOLIMKIUYECKOMY,
OMLMKIMYECKOMY WJIH TPULUKIIMYECKOMY YIJIEBOAOPOAHOMY KOJblly, UMeromemy 6, 7, 8, 9, 10, 11,
12, 13 unmu 14 aromoB yraepona («Ce-14 apuin»), B 4aCTHOCTH, KOJIbIy, HUMEIOIIEMy O aTOMOB
yraepoaa («Cs apriny), TakoMy Kak (eHWT, mii OudeHusty, KOJbLly, UMErLIeMy 9 aTOMOB yriepona
(«Co apumy), TAKOMY KaK WHAAHWI WK HHIESHWI, KOubly, uMmeromemMy 10 atomoB yriepona («Cio
apuiI»), TAKOMY Kak TeTparuapoHadTui, AuruapoHadTun wid HadTUiI, KOJbLy, UMerleMy 13
atomoB yriepona («Ciz apumy), TakoMy Kak (hJyopeHWs, Wid KOJblly, UMeroIieMy 14 aTOMOB
yriepona («Ci4 apuin»), TAKOMY KaK aHTPALIEHHUII.

Tepmun  «5-14-uneHHplli  reTepoapuyl» OTHOCUTCS K  apOMaTHYE€CKOMY  OJHOBAJIEHTHOMY
MOHOLIMKJIHYECKOMY, OMLIMKJINYECKOMY HJTH TPULIUKIMUYECKOMY KOJIbLy, KOTOpoe umeer 5, 6, 7, 8, 9,
10, 11, 12, 13 nnn 14 KonbLEBBIX ATOMOB, B YaCTHOCTH, 5, 6, 9 unu 10 aToMOB yriepozaa, COaepKUT
1-5, mpenmoutuTensHo 1-3 rerepoaroma, He3aBUCUMO BbIOpaHHBIX U3 N, O u S, U MoxkeT ObITh
OEH30KOHJIEHCUPOBAHHBIM B Ka)KIOM OTHENBHOM Cliydae. B wyacTHOCTH, reTepoapus BbIOpaH H3
TUeHWNIa, Pypuia, MUpPOJIHIIA, OKCA30JINIIA, THA30JIIIIA, UMHIA30JIMIIA, TTHPA30JIIIIA, H30KCA30JIHIA,
M30THA30JIMJIa, OKCaJMa3ojiia, TPUA3oIuia, TUaguasonuia, Tua-4H-nmupasommna u T.. U HUX
OEH30MPOM3BOIHBIX, TAKUX Kak OeH30(ypaHuy, OeH30TUEeHM, OEH30KCa30J M, OEH30U30KCa30IIII,
OeH3UMUNa30 M1, OEH30TPUA3OJIIII, WHAA30JWI, HWHIONMI W W3OMHIONWI, WM THPUIUHII,
MUPUIA3HHUJ, TUPUMHUINHU, TUPA3UHWI, TPUASUHUI U T.I. U UX OSH30MPOM3BOAHBIX, TAKUX KaK
XUHOJIWJI, XUHA30JUHUJ W M3O0XUHONWI, WJIM a30LUHWI, WHAOJU3WHWI, MypUHWI U T.OI. U HX
MPOU3BOAHBIX, WM [UHHOJWI, (PUHTA3MHUJI, XUHA3OJMJI, XWHA30JWI, HUHAMHUI, HUTPUIUHII,
kapOapunam, GeHuI, PeHUTA3HHII U T.11.

Ecnu He ykazaHO WHOE, TeTEpOLMKIMI WA TeTEPOAPUJ BKIIFOUAET BCE BO3MOXKHBIE M30MEPHBIC
(bopMBI, HanIpUMep, MO3UIUOHHBIE U30MePbI. [103TOMY It HEKOTOPBIX UJLTIOCTPATHBHBIX MPUMEPOB
0e3 orpaHWYEHUs TUPUAVNHWI WM MUPUAWHUICH BKJIFOYAET MUPUAMH-2-WJI, MUPUIAHHUJICH-2-HII,
MUPUANH-3-WI, TUPUAUHWICH-3-1I, MUPUIUH-4-WJT U TUPUAUHUICH-4-1T, THCHW WIA THEHUICH
BKJIIOYAET TUEH-2-UJI, THEH-2-UJIEH, TUEH-3-WUJ1 U TUEH-3-UJICH.

«3-12-uneHHBId TETEPOLUKINIY U «S5-14-uneHHBIA reTepoapui», ONHMCAHHBIE B HACTOSALLEM
n300pEeTEHNH, MOTYT JAOMOJHUTENIBHO CONEPKaTh S-12-4IeHHBIH TeTePOLMKINIT HITH S-14-41eHHbIH
rerepoapuii, coaepxamuii N, To €CTh a30TcofaepsKauil S5-12-4jaeHHbId reTepOLUMKINI Ui S-14-
YJIEHHBIH TeTepoapiil BbIOPAH M3 COOTBETCTBYIOIIUX TPYII IMOJ ONpeneseHueM «3-12-uieHHbIH
TETEPOLIMKINIY U «5-14-ujleHHBIN reTepoapuin.

CornacHO CTPYKType COENUHEHUs, OMHCAHHbIE B HACTOSNIEM UW300pETEeHUH, MOTYT OBITh
XUPATBHBIMHA U, CJIEIOBATEIbHO, MOTYT CYIIECTBOBATh B PA3JIMYHBIX SHAHTUOMEPHBIX (hOpMax.
IToaToMy 3TH COENMHEHHSI MOTYT CYIIECTBOBAThH B PALIEMUYECKOM MJIH ONTHYECKU aKTUBHOH popme.
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CoenuHeHHs1, OMTUCAHHBIE B HACTOSILIIEM U300PETEHUH, WIIH UX MPOMEKYTOUYHbBIE COSTMHEHHUS] MOTYT
ObITb pa3ziesieHbl Ha SHAHTUOMEPHI C MOMOLIBI0 XUMHUECKHX WIN (PU3HMYECKUX CIOCOOOB, XOPOLIO
U3BECTHBIX CIMELUAINCTaM B JaHHOW OOJACTH TEXHUKH, WJIM HCIOJIb30BaHBI B 3TOW (opMme aJisi
cuHTe3a. B cnydae paueMu4eckux aMUHOB THACTEPEON30MEPHI MOMYYAIOT U3 CMeCel MyTeM peakLuu
C ONTHYECKU AKTUBHBIMHU PA3IEIISIOIUME areHTaMu. [IpuMepsl MOAXOASIIINX PA3AesSIFOIIUNX areéHTOB
BKJIFOYAIOT ONTUYECKU aKTHBHbIE KUCJIOTBI, TAKUE KaK R- WM S-BUHHAS KUCJIOTA, AUALCTHIIBUHHAS
KUCJIOTa, TUOEH30UIBHHHASI KUCIIOTA, MUHIAIbHASI KUCJIOTA, sIOJIOUHAs KUCJIOTA, MOJIOYHASI KHCJIOTA,
nonxonsmue N  -3alIWINEHHbIE aMUHOKHCJIOTHI (Hampumep, N-OeHsownmnponuH wid  N-
OeH30JICYIb(OHIIIITPOINH) WM Pa3IMYHbIe ONTHYECKH aKTUBHBbIE KaM(OPCYIb(hOHOBBIE KHUCIIOTHI.
DHAaHTHOMEpPHOE pa3JieJieHHe C IOMOIIBI0 XpOMarorpauu NPEeUMYLIECTBEHHO MOXKET OBITh
OCYIIECTBJIEHO C TIOMOLIBIO ONTHYECKH aKTHBHBIX pA3EJSIOLIMX areHTOB, TaKUX Kak
AMHUTPOOESH30MI(PEHMITIINIIMH, TPUALETAT LEJUIFOJIO3bl UM IPYTUe MPOU3BOIAHbIE YITICBOAOB WM
XHPAJIbHO IePUBATU3UPOBAHHBIE METAKPUIIATHBIE TIOJIMMEPBl, UMMOOMIN30BAHHBIE Ha CHJIMKArele.
INogxonAmumu 3JF0€HTaMU JUIS STOTO SIBIISTFOTCS CMECH PACTBOPUTENIEH, COAepIKAIUX BOAY WM
CIUPT, HAMPUMeEP, TeKCaH/U30IPONaHO/aALeTOHUTPHIL.

dapmanieBTHUECKU pUeMIIeMast COJIb MPeACTaBIIsieT COO0M, HapUMep, KUCIOTHO-aIIUTUBHBIE COJIN
COeIMHEHUH, ONMMCAHHBIX B HACTOSIIEM M300pETeHHH, UMEIOLINE aATOM a30Ta B LIENH MJIH KOJIbLIE C
IOCTATOYHOM OCHOBHOCTBIO, HANpPUMEpP, KHCIOTHO-aAJUTHUBHBIE COJM, IOJY4YEHHBIE CO
CIIEYIOLIUMU HEOpPraHNYeCKUMH KUCJIOTAMH: XJIOPUCTOBOOPOIHAS KUCJIOTA,
(dTOpUCTOBOAOPOHASL KUCJIOTA, OPOMHCTOBOAOPOIHASI KUCJIOTA, MOAMCTOBONOPOAHAS KHCIOTA,
CepHasi KHCJIOTa, MUPOCepHasi KUCIIOTa, GochOopHask KHCIOTA HITH a30THAsE KUCIIOTA;, THAPOCYIb(aThI,
WIN KUCJIOTHO-3JIUTUBHBIE COJH CO CJCOYIOIUMH OPTraHMYECKUMH KHCIOTAMH. MypaBbHHAs
KHCIIOTA, YKCYCHasi  KUCJIOTA, AaLETOYKCYCHAash  KHCJIOTa, [HPOBHMHOTPAIHASl  KHCJIOTA,
TpU(TOPYKCYCHAs KHCIIOTA, MPOMHUOHOBAS KHCJIOTA, MacCjsiHasi KHCJIOTa, TeKCaHOBAash KHCIIOTa,
renTaHoBas KHCJIOTA, YHIEKAHOBAas KHCJIOTA, JIAypHHOBAas KHCJIOTA, OEH30WHAsl KHCJIOTA,
CaNMLMIIOBasE KHUCNOTA, 2-(4-runpokcubeH30mi)0eH30HHass KUCIoTa, Kam(popoBas KHUCJIOTa,
KOpPHYHAs KHCJIOTA, LUKJIOMEHTAHIIPONMOHOBAsT KUCIOTA, JUIIFOKOHOBAsI KUCJIOTA, 3-THAPOKCH-2-
HaTOHOBas KHCJIOTA, HUKOTHHOBAas KHCJIOTA, T[aMOBasl KHCJIOTA, TEKTUHOBAsh KHUCJIOTA,
NepPOKCOCYIb(DOHOBAsT  KUCJIOTA,  3-(EHUWINMPOMMOHOBAasE  KHCJIOTA, IHKAHOBas  KHUCJOTA,
NUBAJISIHCYJIb(QOHOBAsE KUCJIOTA, 2-THAPOKCHATAHCY/Ib(OHOBAsE KUCJIOTA, WTAKOHOBAs KHCJIOTA,
cyabhaMUHOBasE KUCOTa, Tpu(TOpMeTaHCYIb()OHOBAS KHUCIOTA, MOAEUUIICYIb(QypoBasi KUCIIOTA,
STAaHCYJb(POHOBAasT  KHUCJIOTa,  OEH30JCYIb(OHOBAS  KHUCJIOTAa,  M-TOJYOJCYJIb(POKHUCIOTA,
METaHCYIb(POKHCIIOTA, 2-HadTaNTUHCYIb()OKUCIIOTA, HaTATMHIUCYIB(POKHUCIIOTA,
kamdopcynbHOKUCIOTa, TUMOHHASI KUCJIOTA, BUHHAsI KUCJIOTA, CTEAPHHOBAsT KUCIIOTA, MOJOYHAS
KUCJIOTA, IaBesieBas KHUCJOTA, MAaJOHOBAas KHCJIOTA, SIHTApPHAS KHCJIOTa, sI0JIOYHAs KHCJIOTA,
AmUIMHOBAS KHCJOTA, AaJbIMHOBAs KHCJIOTA, MaJeHMHOBas KHCIOTA, (ymapoBas Kuciora, D-
IJIFOKOHOBAsI KHCJIOTA, MHUHZAJbHAS KUCIOTA, aCKOPOMHOBAs KUCJIOTA, TIFOKOTENTOeBasi KHCIOTA,
rinnepodocdopHas KUCIoTa, acrmapariHoBasi KUCJIOTa, CYJIb(OCATUIMIIOBAS KUCIIOTa, MOJTyCepHas
KHCJIOTA MJIM THOLIMAHOBAs KMCJIOTA.

Kpome Toro, npyrasi noaxoasiuiasi papMaleBTHUECKH MpUeMIIeMasi COJIb COSAMHEHUH, OMUCAHHBIX B
HacTosIIeM M300peTeHny, o0Janaromas JOCTATOUHONW KHCJIOTHOCTBIO, TPENCTABIsAET COOO0M COMb
IIEJIOYHOr0 MeTajlia (HampuMep, HaTPpUeBasi COJIb WM KaJMiHAsI COJIb), COJIb IIEJI0YHO3EMETbHOIO
MeTaia (HampuMep, COJIb KalbLMs HJIM MAarHusi), COJIb aMMOHHs HJIH COJib, OOpa30BaHHYIO
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OpPraHMYEeCKUM OCHOBAaHHEM, KOTOPOE 1aeT (PU3HONOrHYECKH TPUEMIIEMbII KATUOH, HATIPUMED, COJIb,
00pa30oBaHHYIO: MOHOM HATpHs, HOHOM Kauusi, N -METHITIIOKAMHHOM, JUMETHITIIOKAMHHOM,
STHATTIOKAMUHOM, JIU3UHOM, TULMKIOTeKCUIAMHHOM, 1,6-Te€KCaHIMAMHHOM, 3TaHOJAMUHOM,
IJIFOKO3aMHUHOM, METJIFOMHHOM, CapKO3MHOM, CEPUHOJIOM, TPUTHAPOKCHMETHIAMHHOMETAHOM,
AMHMHONIPONAHANONIOM Wiu 1-amuHO-2,3,4-OyTanTpronom. B kadecTtBe mpuMepa MOTYT CIY>KUTb
(apMaLieBTHYECKH TTPHEMIIEMbIE COJIM, KOTOPBIE BKIIFOYAIOT COJH, oOpa3osanHbIe rpymmoi -COOH,
CO CJEAYIOIIMMH KaTHOHAMH. HOH HATpUs, WOH Kajus, HMOH KaJblMs, HMOH MarHus, N-
METWITJIFOKAMHH, JUMETHITTIOKAMUH, OSTWITIOKAMHH, JIM3MH, JHLUKJIOT€KCHIaMHH, 1,6-
reKCaHIUaMUH, STaHOJIAMUH, TTFOKO3aMHH, METJIIOMUH, CapKO3HH, CEepHHOII,
TPUTHUAPOKCUMETHIIAMUHOMETAH, aMUHOIIPONIAHNON UK 1 -aMuHO-2,3,4-0yTaHTpHOIL.

Kpome Toro, 0CHOBHBIE a30TCOAEPIKALIME IPYIIBI MOTYT OBITh KBATEPHU3UPOBAHBI CIEAYIOIINMHU
areHTaMH. HM3IIME aJKWITaJOreHHIbl, TaKHe KaK METWI-, 3TWJ-, NPONWI- U OyTHIXJOPUABL
OpoMunbl ¥ HOAWABL, IUANKWICYIb(ATHl, TakHe Kak AUMETHICYJIb(ar, AUITHICYIb)AT,
auOyTHICYIb(pAaT M JUNEHTHICYJIb(AT; UIMHHOLETIOYEYHbIE TaJIOTEHUAb], TaKue Kak AeLi-,
JaypHII-, MEPUCTIII- U CTEAPWIIXJIOPHIbL, OPOMHABI M HOAMIBL, M apaKUITAIOTEHUABI, TAKHe KaK
Oensun- u QenunOpomunbl. Hampumep, QapmaneBTudyeckun NpUeMIeMble COJH  BKJIHOYAKOT
TUAPOXJIOpUL, CynbdaT, HUTpAT, OucynbdaT, THAPOOPOMUL, alleTaT, OKCajaT, LUTPAT, ME3WJAT,
(bopMHaT, METJIFOMUH H T.II.

ITockonbKy COETUHEHWs], ONMHMCAHHbIE B HACTOSIIEM H300pPETEeHHH, MOTYT HMMETb MHOXECTBO
cojieoOpa3yromux GparMeHToB, «papMaleBTUYECKH MPUEeMIIEMAst COJIbY BKIIFOYAET HE TOJIBKO COJb,
oOpasoBaHHyr0 Ha 1 coneoOpasyromeM (parmMeHTe COEAMHEHHH, OMHMCAHHBIX B HACTOSINEM
n300peTeHnH, HO U COJM, 0Opa3oBaHHbIC HA 2, 3 WM BO BCeX cosneodpasyroummx gparmentax. Js
3TOr0 MOJISIPHOE OTHOLIEHHE CoenuHeHuUs HopMyJibl | K paguKkaibHOMY HOHY (aHHOHY ) KUCJIOThI HITH
KaTHOHY OCHOBaHMs, HEOOXOIMMOMY Jisi OOpa30BaHUsI COJIM, MOKET BapbHPOBATHCS B IIHPOKOM
JMana3oHe U MOKET COCTaBJISITh, Hanpumep, oT 4:1 no 1:4, nanpuwmep, 3:1, 2:1, 1:1, 1:2 u 1:3.

B cooTBercTBHM ¢ HacTOSAIIMM HM300peTeHnEM (papMaleBTUYECKH PHUEMIIEMbIe aHHOHBI BKIIFOUAIOT
AHUOHBI, BHIOPAHHbIE M3 AHHOHOB, TOJIYYEHHBIX B PE3yJIbTaTe€ HMOHHM3ALUH HEOPTaHMYECKUX HWIIN
opranu4yeckux Kucjior. «Heopranuueckas KHUCJIOTa» BKJIIOYAeT, HO 0€3 OrpaHdUYeHws,
XJIOPUCTOBOIOPOIHYIO KHCIIOTY, PTOPHUCTOBOIOPOIHYIO KUCIIOTY, OPOMHUCTOBOIOPOIHYIO KUCIIOTY,
HOAKMCTOBOIOPOAHYIO KUCJIOTY, CEPHYIO KUCIIOTY, MUPOCEPHYIO KUCIOTY, HOCHOPHYIO KUCIOTY MK
a30THYI0 KHCHIOTy. «OpraHuueckas KHUCJIOTa» BKJIOYaeT, HO Oe3 OrpaHUYeHHusi, MypPaBbUHYIO
KHCJIOTY, YKCYCHYIO KHCIIOTY, aLETOYKCYCHYIO KHCJIOTYy, MHPOBUHOIPAJHYI  KHCJOTY,
TPUPTOPYKCYCHYIO KHCJIOTY, MPOMMOHOBYIO KHUCJIOTY, MACJISIHYIO KHCJIOTY, T€KCAHOBYIO KUCJIOTY,
TEeNTaHOBYIO KHCJIOTY, YHIEKAHOBYIO KHCJIOTY, JIAYPHMHOBYIO KHCJIOTY, OEH30MHYI0 KHCIOTY,
CAJIMLIMJIOBYEO KHUCJIOTY, 2-(4-TUAPOKCUOEH30MIT)0EH30MHYI0 KHUCIIOTY, KaM(OpOBYIO KHCIOTY,
KOPHYHYIO KHCJIOTY, LIMKJIOMEHTAHIIPOMUOHOBYIO KHCJIOTY, AUIIFOKOHOBYIO KHCJIOTY, 3-THIPOKCH-
2-Ha(QTOHOBYIO KHCJIOTY, HHUKOTHHOBYIO KHCJIOTY, MaMOBYI KHCJIOTY, MEKTHHOBYIO KHCIOTY,
NePOKCOCYJIb(POHOBYIO  KUCIOTY, 3-(QEHUIMPONHOHOBYI KHCIOTY, THKAHOBYK  KHCIOTY,
NHUBAJSIHCYIb(QOHOBYIO KHCJIOTY, 2-THAPOKCHUITAHCYIb()OHOBYIO KHCJIOTY, HTAKOHOBYIO KHCIIOTY,
CyJIb()aMHHOBYIO KUCJIOTY, TPU(PTOPMETAHCYIBPOHOBYIO KUCIIOTY, TOAELIMICYIb(YPOBYIO KUCIIOTY,
STAaHCYJb(POHOBYKD  KHUCJOTY,  O€H30JICYNb)OHOBYIO  KHCJIOTY,  M-TOJYOJCYJIb(OKUCIIOTY,
METaHCYTb(POKUCIIOTY, 2-HaTanUHCYIB(POKUCIIOTY, Ha( TATHHIUCY TG OKUCTIOTY,
kamMdopcyabHOKUCIOTY, TUMOHHYIO KHCIIOTY, BUHHYIO KUCJIOTY, CTEAPHHOBYIO KHUCJIOTY, MOJIOYHYIO
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KHCJIOTY, IIABEJIEBYIO KHCJOTY, MaJIOHOBYIO KHCIIOTY, STHTAPHYIO KHCJIOTY, SIOJIOYHYIO KHCIOTY,
AJIMMTUHOBYIO KHUCIJIOTY, AJbIHHOBYIO KHCJIOTY, MAJEHHOBYIO KHCIOTY, (yMapoBYyHO KHUCIOTY, D-
TJIFOKOHOBYIO KHCJIOTY, MUHIQJIBHYIO KHCJIOTY, aCKOPOMHOBYIO KHUCIIOTY, MIFOKOTENTOEBYIO KUCIIOTY,
ruepodocGOpHyI0  KUCIOTY, acMapardHOBYKD  KHCIIOTY, CYJIb(OCATULIUIOBYID  KHCIOTY,
MOJTYCEPHYIO KUCJIOTY UJIM THOLIMAHOBYIO KUCJIOTY.

B cooTBeTCTBHU C ITONOXKEHHEM U HpHpOI{Oﬁ Ppa3InYIHbIX 38MeCTPITeJ'IeI>i, COCIMHCHUsA, OITMCAHHBIC B
HACTOSIIIEM HM300pETeHHH, TAK)K€ MOTYT CONIEpKaThb OAMH WM Oojee aCUMMETPUYHBIX LIEHTPOB.
MoryT npHuCyTCTBOBaTh aCUMMETPUYHBbIE aToMbl yriepozna B (R) wmu (S) xondurypauuu. Ilpu
HaJIMYUHU TOJIBKO OAHOTO aCUMMETPHUYIHOI'O HEHTPA 06pa3yercsl panemMuiecCKkast CMEChb, a IIpu HAJIMIUN
HECKOJIbKUX aCHMMMETPHYHBIX LIEHTPOB 00pa3yeTcsi IuacTepeonu3OMepHasi CMeChb. B HEKOTOpBIX
ClIydasax aCUMMETPUA TAKKE MOXKET Ha6J'IIOI[aTbCH N3-3a 3aTPYAHCHHOI'O Bpalll€HUsI OTHOCUTCIIBHO
OIpeNeCHHON CBsI3M, HANpHUMep, IBAa 3aMEIIEHHBIX apOMATHYECKUX KOJbLA OINpeeIeHHOrO
COEAMHEHUs, COEAMHEHHOIO IPOCTOM CBS3bIO, MOTYT OBITh acumMmeTpuuHbIMH. Kpome TOTO,
3aMECTUTEIIH MOTYT CYIIIECTBOBATH B LFC- MJIH TPAHC-U30MEPHBIX (HOopMax.

CoenuHeHHsl, ONMUCAHHBIE B HACTOSIIEM HM300pPETEHHH, TAaK)K€ BKIIOYAIOT BCE BO3MOXKHBIE HX
crepeonsomepbl, mbo0 B (Qopme omHOro crepeomsomepa, yubo B (dopme mroboit cMmecu
CTepPEeOn30MepOB (Harpumep, R- Wik S-u30MepoB, Wi F- UK Z-U30MEPOB) B JIFOOOM COOTHOLICHHH.
OnuHOuHBIE CTepeonu3oMepbl (HAamNpHMep, OAMHOYHBIE SHAHTHOMEPBI WM JHACTEPEOU30MEpHI)
COeIMHEHUI, ONMCAHHBIX B HACTOSIIIIEM H300PETEHHH, MOTYT OBbITh pa3/ieIeHbl JFOOBIM MOIX OASAIINM
criocoOOM COTJIACHO M3BECTHOMY YPOBHIO TEXHHKH (Hampumep, xpomarorpadued, B YaCTHOCTH,
HanpuMep, XUpaJIbHOH XpoMarorpadueii).

TepMuH «TayTOMEp» OTHOCHUTCSA K (DYHKIIMOHAJIBHBIM HM30MepaM, OOpa3yIOLIMMCS B pPe3yJIbTaTe
6bICTpOFO NEPEMEICHUA aTOMA B MOJICKYJIC MEXKAY ABYMS IMOJIOKCHUAMU. CO@I[I/IHGHI/ISI, OIINCAHHBIC
B HACTOSIIEM H300pPETEHUH, MOTYT TMPOSIBJISATH TaAyTOMEpU3M. TayTOMEpHbIE COEIUHEHHS] MOTYT
CYIECTBOBATD B IBYX MK OOJjiee B3aUMHO npeBpauaoumxcsi popmax. [IpoToTponHbie TayTOMEpb
SIBJISIFOTCS PE3yJIbTATOM MUTPALIMU KOBAJICHTHO CBSI3aHHOI'O aTOMa BOAOPO/IA MEXKTY ABYMsI aTOMaMH.
TayTomepbl, Kak MPaBHIIO, HAXOASTCS B paBHOBECHOH (popme. [TombITKa BBIIEIUTh OMH TAyTOMEP
OOBIYHO NPUBOAUT K OOPA30BAHHUIO CMECH, (PU3HUKO-XMMUYECKHE CBOMCTBA KOTOPOI COOTBETCTBYIOT
cMecu COGHHHGHI/Iﬁ. TlonoxxeHue paBHOBECHUsA 3aBUCUT OT XHMUYCCKHUX CBOICTB MOJICKYJIbL.
Haan/IMep, BO MHOI'uX aJ'II/I(l)aTI/ILIeCKI/IX ajJpAcrugax H KETOHaxX, TaKHMX KaK alcTalbACTUM,
npeobnanaer kerodopma, Torma kak B (¢eHone - eHodbHas (opma. B oObem HacTosiero
H300peTeHus BXOZIe BCe TayTOMepHbIe (hOPMbI COSTUHEHHSI.

B Hactosiiem n3o0peTeHnn paccMaTpuBaeMble COSIMHEHHUS TaKKe BKJIFOYAIOT U30TOMHO MEYEHbIE
COEMHEHHs], KOTOPbIE aHAJIOTHYHBI COeANHEHUIO (hopmyIibl [, HO UMEIOT OfMH WK 0oJiee aTOMOB,
3aMCIICHHBIX aTOMaMU C aTOMHOM MacCOil UM MacCOBBIM YHUCJIOM, OTJIMYHBIM OT aTOMHOU MAacCChl
WK MacCOBOI'O 4HCJIa, OOBIYHO BCTPEUAIOIIUXCsl B pupose. [IpuMepsl H30TOMOB, KOTOPbIE MOTYT
6I:>ITb BKJIFOYECHBI B COCAMHECHUA, OITMCAHHBIC B HACTOAILEM I/1306peTCHI/II/I, BKJIFOYAaOT U30TOIIbI H, C,
N, O, S, F u Cl, Taxue xax *H, *H, 1’C, ''C, 1C, PN, 180, 170, P, S, BF u *°Cl. Coequnenue mm
€ro MpoJIeKapCcTBO, MK ero (hapMaleBTUYECKH MPUEMIIEMbIE COJIH, COEpPIKAlie BbIIeyKa3aHHbIE
HN30TOIIbI I/I/I/IJ'II/I HU30TOIbI APYIr'UX aTOMOB, BXOIAT B O6’I:>CM HACTOALIEIO I/1306peTeHI/I$[. HeKOTOpre
HU30TOITHO MCUYCHHBIC COCIMHCHUA, OITMCAHHBIC B HACTOAIIIEM I/1306peTeHI/II/I, Hanpumep, COCAUHCHNA,
B KOTOPbBIC BKIIFOYCHDbI PAANOAKTUBHBIC U30TOIIbI, TAKHE KaK 3H )51 14C, MOXKHO MMPUMEHSATD B aHAJIU3aX
pacrnpeneeHus JeKapCTBEHHOTO CPeNCTBa W/Wiu cyocTpara B TkaHsx. M3oronsl Tputus (T.e. *H) u
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yrnepona 14 (t.e. *C) asnsoTcs 60s1€e IpeAnOYTHTENbHBIME MO NPUYHHE TIPOCTOTHI MOMyYeHHUs U
oOHapyskuBaemocTH. Kpome Toro, 3amena Oosee TsoKeNbIMA H30TOMAMHU, TAKUMH Kak JieldTepuii (T.e.
’H), MoeT naBaTh ONpeNeNeHHble TeparneBTHYECKHME NpeMMyllecTBa (HampuMep, yBeJddeHHe
Nepuoa TONYBBIBENCHUS i1 ViVO WIIN CHIDKEHHE NI03bI) 1O MPHUUMHE OoJblnedl MeTabonndecKoi
CTa0MJIBHOCTU H, CIIEIOBATEIbHO, MOXET OBbITh MNPEANOYTUTENbHOW B HEKOTOPBIX BapHAHTAX.
CoenuHeHusi, ONMCAHHBIE B HACTOSIEM H300pPETEHHH, MOTYT OBITh, B YAaCTHOCTH, OrPaHUYEHBI
COEIMHEHUsIMU C 3aMEHOH Ha JeUTepuit uinu Tputuil. Kpome Toro, OTCyTCTBHE OTAEIBHOIO ONUCAHUS
IUTsl BOAOPOZA B 3aMECTUTENIE [JIs1 TEPMUHA «AEUTEPUID» WU KTPUTHUIDY HE O3HAYAET, YTO AEUTEPUi
WM TPUTHUI UCKIIIOYAIOTCS, HA00OPOT, AEUTEPUI MITU TPUTUI MOTYT OBITh BKJIFOUEHBI B 3AMECTUTEb.
TepmuH «3pPeKTUBHOE KOTMUECTBOY» WIIN «TePANEBTHIECKH 3PPEKTUBHOE KOJTHMUECTBOY» OTHOCUTCS
K KOJMYECTBY COEAMHEHHUH, ONHCAHHBIX B HACTOSINEM H300pPETeHUH, JOCTATOYHOMY IS
OCYILIECTBJIEHHUs TPENIONaraéMoro INPUMEHEHHUs, BKJIOuYas, HO Oe3 OrpaHUYeHHUs, JeUeHUe
3a0oneBaHMii, Kak yka3aHO Hmxke. TepameBruduecku 3(PQPEKTHBHOE KOJMYECTBO MOXKET
BapbHUPOBATHCS B 3aBUCUMOCTH OT CJIEAYIOINX (PaKTOPOB: MPEATONAraeMoro npumMmenenus (in vitro
WM in vivo) uin cyObekTa 1 3a001eBaHUH MITH COCTOSIHUH, MOJUIEKAIINX JISYEHHIO, TAKUX KaK Macca
TeJa U BO3PaCT CyOBeKTa, TSXKECTh 3a00JIeBaHUN MM COCTOSIHMH U CIIOCO0 MPUMEHEHUsI, KOTOpbIe
MOT'YT OBITh JIETKO ONpENesieHbl CIELHAIICTOM B JaHHOH oOnacTh TexHukH. OnpeneneHHas n03a
MOKET BapbHUpOBATbCS B 3aBHCUMOCTH OT CIEAYIOIIUX (DakTOpoB: BBIOPAHHOE COEOUHEHUE,
cOONIOIaeMblii  peXXUM  IO3UPOBAHUS, HEOOXOAMMOCTh NPUMEHEHHMs KOMOWHALMU C APYTHMMH
COeMHEHUsIMH, TpauK NMPUMEHEHHs], TKaHb, B KOTOPYIO BBOAUTCS COEAMHEHHE, M (huzndeckas
CUCTEMA JOCTaBKH.

TepmuH «BCIOMOraTeNIbHOE BELIECTBO» OTHOCHUTCS K (papMarlieBTUYeCKH IPUEMIIEMOMY UHEPTHOMY
uHrpeaueHty. IIpuMepsl THUMOB BCIIOMOTATENbHBIX BEIIECTB BKIOYAKOT, HO 0O€3 OrpaHUYeHusl,
CBSI3YIOIME BEINECTBA, PA3PBIXJIUTENH, CMa3bIBAIOIIME BEIIECTBA, TIJIMIAHTHI, CTa0WIN3aTOPBI,
HATOJIHUTENH, pa3baBUTeNM U T.N. BcromorarenbHbIe BelecTBa CIOCOOHBI yiyd4inaTh padouune
XaPAKTEPUCTHKU (hapMaleBTUYECKOW KOMIIO3HMLIMH, T.€. MOBBIATh CHOCOOHOCTh KOMIIO3ULIUU K
NpPSIMOMY CXKATHUIO 32 CUeT YBEJWYEeHUS TEeKy4eCTH W/MiIM aare3uu. lIpuMepbl THUIMUYHBIX
(apMareBTHYECKH TPUEMIIEMBIX HOCUTENEH, MOAXOMAIIMX JJIsi MPUMEHEHHsS B BbIIIEYKA3aHHBIX
KOMITO3ULIMSIX, BKJIFOYAIOT: CaXapuIbl, TaKHe KakK JIAKTO3a, Caxapo3a, MAHHHUTOJN M COPOMTOI,
KpaxMaJibl, TAKHE KaK KYKYPY3HbIH KpaxMaJj, TallMOKOBBIH Kpaxmall U KapTo(deabHBIH Kpaxmal,
LIEJUTIOJIO3a U €€ TMPOU3BOJIHBIC, TAaKWe KaK KapOOKCHMETHIILEIUTION03a HATPHsL, STHIILEIUINI03a
METUJIEIUTI0NI03a; ¢ochaTel Kamblusi, Takue kKak ruppodocdar xampius u docdar Kambus,
cynbdat HaTpust; Cynb}ar KanabLUus; MOTUBUHUITUPPOIIHIOH; TOJMBHHUJIOBBIN CIIUPT; CTEAPHHOBAS
KHCJIOTA, CTeapaT LIeJOYHO3E€MENIbHOIO MeTaljia, TAKOW KaK CTeapaTr MarHus U CTeapaT KajbLWs,
pacTUTENbHBIE Maclla, TaKHMe KaK apaxhCcOBOE Macio, XJIOMKOBOE MAacio, KYH)XXYTHOE Maclo,
OJIUBKOBOE MAacll0 U KYKypy3HO€ MacjoO, HEHOHOT€HHbIE, KATHOHHbIE U AHHOHHbBIE TTOBEPXHOCTHO-
aKTUBHbIE BEILIECTBA; IJIMKOJIEBbIN MOJUMEP; KUPHbIE CIIMPTHL, U COJIM FMAPONIN3a 3epHa U Apyrue
HETOKCHUYHbIE COBMECTUMBIC  BCIIOMOTaTeNIbHbIE  BEIIECTBa, OOBIMHO TPUMEHSEMblE B
dapManeBTHYECKNX ~ KOMIIO3ULMSX,  HANPHMEP,  HANOJHUTENH,  CBS3YIOLIME  BEIIECTBA,
JI€3UHTErPaHThl, KOHCEPBAHThI, aHTUOKCUJAHTBI U KPACUTEIH.

TepMmuH «cONbBAT» OTHOCHUTCS K (POPMaM COENMHEHHH, OMMMCAHHBIX B HACTOSIIEM H300PETEHUH, B
KOTOPBIX KOMIUIEKC 00pa3yercsi MyTeM KOOPAWHALMHA COEOUHEHHUS B TBEPAOM WM JKUIKOM
COCTOSIHUM C MOJIKYJIAMH PacTBOpHUTENsl. | uapat siBIsieTcsl onpeneneHHol GopmMoil conbBata, B
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KOTOPOM HUMEECTCA KOOpAWMHALIUA C BOI[Oﬁ. B HACTOALIEM I/1306peTeHI/II/I NPpEATNIOYTUTEIIbHBIM
COJIBBATOM siBJIsIeTCsl ruzpar. Kpome Toro, dapManeBTHUECKH MPHEMIIEMbIE COJIbBATHI (THAPATHI)
coenuHeHus: (GopMyJibl [, OMUCAHHOTO B HACTOSIIEM H300PETEHUH, OTHOCATCS K COKPUCTAIAM U
KJaTpaTraM, oOpa3oBaHHBIM M3 coenuHeHus Gopmyinbl | u ogHON niam Gosnee MOJEKyJ BOABI MU
APYIUX pacTBOPUTENIEH B CTEXMOMETPUYECKHUX KOIM4YecTBax. JlOCTynHBIE PACTBOPUTENN MJIs
COJIbBATOB BKJIOYAIOT, HO 0€3 OrpaHUYeHUs], BOJY, METAHOJ, 3TAHOJ, STUJICHIJIUKOJb U YKCYCHYIO
KHUCJIOTY.

TepMI/IH «IIPOJICKAPCTBO», TAKXKE HU3BECTHBIN o4 Ha3BaHUEM KMPECALICCTBEHHHUK JICKAPCTBECHHOTO
CPencTBa», OTHOCUTCS K COCOMHEHHIO, KOTOpOe TpeBpallaercs i1 Vivo B COEAUHEHHE
BBILIEYKA3aHHON oOrmei (opMyIbl WM onpeneneHHoe coenuHeHre. Ha monoOHoe mpeBpalueHue
OKa3bIBACT BJIMAHUE THUAPOJIN3 IIPOJICKApCTBA B KPOBU WA (I)epMeHTaTI/IBHOe MNpEeBpaLICHUC
IPOJIEKAPCTBA B HCXOJHOE COENMHEHHWE B KPOBU WM TKaHHW. IIponekapcTBo, OMHCAaHHOE B
HACTOSIIIEM JOKYMEHTE, MpPEeACTaBNsieT COOOH cloXkHbIe 3(QUPBL, a B HACTOSIIEM H300pEeTEeHUU
CJIOKHBIE 3P HPBI, KOTOPbIE IPUMEHSIOT B KAYECTBE MPOJIEKAPCTB, BKIIOYAIOT (PEHUIIOBBIE CIIOXKHBIE
s¢upsl, amudarudeckre (Ci.4) CIOKHBIE 3(PUPHL, ALUIOKCUMETUIIOBbIE CIIOXHBIE 3(UPHI,
kapOoHaThI, KapbaMaThbl U CIOXKHBIE 3(QUPbl AMHHOKHCIIOT. Hampumep, coequHeHNs, ONMCaHHbIE B
HACTOSIIEM HM300pETeHHH, COAep Kalue THIPOKCHI/KapOOKCHI, MOTYT OBITh AaLMJIMPOBAHBI C
NoJly4eHHueM mpoJiekapcTsa. Jlpyrue mpojekapcTsa BKIIOUYAIOT (ocaTHbie CIOKHBbIE 3(UPHI,
KOTOpBIE TIOJTYHar0T MyTeM (HOoCcHOPHINPOBAHUS IO THAPOKCUIIBHON IPYIIIE HCXOAHOTO COSMHEHMSL.

Hazsanus pearcHToB, COOTBETCTBYIOIUE COKPAIICHHBIM HAMMEHOBAHUAM PECAr€HTOB

CokpameHHbIe HAMMEHOBAHHS
HanmeHnoBaHue peareHra
peareHToB
m-CPBA Mm-XJ10priepoKCUOEH30MHAsT KUCIIOTa
DCM Juxnopmeran
DIPEA N,N-/unsonponuns3TuiIaMuH
DMF N,N-Tumerundopmamun
HATU O-(7-Azabenzorpuaszon-1-un)-NN,N',N'-
TeTpameTuiyponus rekcapropdocdar
EDCLHCI 1-(3-AumeTHIaMUHOTIPOITHIT)-3 -3 THIIKApOOTUUMH A
TUAPOXJIOPHL
PY ITupuaun
DMAP 4-JIuMeTUIaMUHOTIUPUIUH
DA Drunanerat
TsCl wm TosCl n -Tonyoncy b OHUIXIIOPHL
NMP N-MetunnupponuanuH-2-oH
I [Terponefinbii 3¢up
DAST TpudTopun IMITHIAMHHOCEPHI
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baaronpusitueie 3¢ eKThI

1) B HacTosimeM n300peTeHnH MPenIosKeHO CoenuHeHne oomei Gopmyibl I ¢ HOBOM CTPYKTYpOH, a
B SKCIIEPHMEHTAX MOKA3aHO, YTO COENUHEHHE, ONMMCAHHOE B HACTOSIIEM H300pPETeHUH, OKa3bIBAET
3HAUUTEJbHOE WHTHOUpyromee naeiictBue Ha akTuBHOCTE IRAK4 wu obmamaer xopommm
CENICKTUBHBIM HHTUOMPYIOIINM JeHCTBHEM B OTHOIEHHH akTuBHOCTH IRAK4 B cpaBHEeHHHU C
IPYTUMH KMHA3aMU,

2) CoenuHeHHe, ONMMCAHHOE B HACTOSIIIEM H300peTeHHH, 00JIaTaeT BBICOKOW 0e30MacHOCThIO TpU
NPUMEHEHNH, IMUPOKOH MPUMEHUMOCTBIO U HU3KOH TOKCHYHOCTBIO, & SKCIIEPUMEHTBI ITOKA3bIBAIOT,
YTO COENMHEHHE COIJIACHO HACTOALIEMY M300pETEeHHIO HMEET OuY€Hb HH3KYI CTeleHb
unrnouposanuss hERG uenoBeka, HE MMeEET SBHOIO 3aBUCHUMOIO OT BPEMEHH HHTHOWPOBAHUS
CYP3A4 genoBeka, UMeeT YMEPEHHYIO CKOPOCTh CBSI3bIBAHUS O€Jika C TIa3MOM YeJIOBEeKa, KPbIC U
MbllIed W HEOOJNBINYIO pPa3HUIy CBS3bIBAHUS MEXIY BHUAAMU, B TO K€ BpPEeMsl COEIUHEHHS,
OMHCAaHHBbIE B HACTOSIIEM H300pETEeHHH, HE OKAa3bIBAIOT SIBHOTO MHruoOmpyromero s¢dexra Ha 5
noatunoB CYP yenoeka,;

3) CoenuHeHue, ONMCAHHOE B HACTOSIIIEM M300pETEHUH, OKa3bIBAET 3HAYMTEIbHOE HHIHOUPYIOIIee
neticreue Ha BbicBoOOkneHne ®HO-anbdha y camok meiteit muanu Balb/c, nanyunposannsix JIIIC;
4) CoenuHeHHe, ONMUCAHHOE B HACTOSIIEM M300pETEeHHH, HMeeT XOopoline (papMakOKMHETHYECKHe
XapaKTEPUCTHKH, AEMOHCTPUPYET BBICOKYIO SKCIIO3ULUIO U YAEPKUBAHUE Y JKUBOTHBIX M HMEET
MOJXOSIIHI MEPUOJT TIONTYBBIBEICHHS U XOPOIIYI0 aOCOPOLIMIO JIEKAPCTBEHHOTO CPEICTBA.

NHOAPOBHOE OINIMCAHUE U30BPETEHUSA

TexHuueckasi cxema COTJIACHO HACTOSIIIEMY H300peTeHHI0 OyAeT IOMOJHUTENbHO MOAPOOHO
NPOUJUTFOCTPUPOBAHA C YKa3aHHEM CIIENYIOLIMX KOHKPETHBIX mpumMepoB. ClienyeT y4uThiBaTh, YTO
OIHCAHHBIE TPUMEPBI SIBJISTFOTCS JIIIb IEMOHCTpALEN U OOBsICHEHHEM HACTOSILIETO H300PETEHUSI U
He JOJDKHBI PacCMATPUBATHCS KaK OrPAHUYMBAIOIINE OOBEM MPAaBOBOW OXpPaHbl HACTOSIIErO
u3obpereHusi. Bce cmocoObl, peanr30BaHHbIE C YYE€TOM BBIIIEYIIOMSHYTOIO COAEPKAHUS
HACTOSILIIETO M300PETEHMUSI, BXOASAT B 00bEM MPABOBOI OXpaHbl HACTOSLIETO U300PETEHUSI.

Ecnu He yka3aHO HHOE, HCXOIHbIE MaTePHaJIbl U PEareHThI, NCTIOJIb3yeMbIe B OITMCAHHBIX TIPUMEPAX,
SIBJSIFOTCS. KOMMEPYECKH IOCTYITHBIMH MPOAYKTAMH KM MOTYT OBbITh TMOJYYeHbl H3BECTHBIMH
criocodamu.

Hpumep 1: Cunres coequnenus 001
Dopmysa peakMu:
TosCl

0 o OH
HO—<:><] 2 Tso—<:><] —Hal TsO—<:>=O _ MeMgBr TsO—<:>-’.,,, +Tso.<:>QOH
o o THF
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1. Cunre3 coennHenus 3
DMAP (42,5 1), coenunenue 2 (63,4 r) u TpusTiiamuH (63,9 r) nociaenoBaTeabHO 100aBISIH K

pactBopy coemuHenuss 1 (50 r) B muxmopmerane (500 mu) mpu 15 °C. PeakunonHyro cMech
nepemeruBany npu 25 °C B Teuenne 18 u. B peakunonHslil pacTBop nodasisum quxinopmeras (200
M1) 1 ipombiBasiu Boaoi (300 mi X 2) u 1 M consinoii kuciotoi (300 mit x 3). Opranuueckyro dasy
JETUAPATUPOBATIM HaJl O€3BOMHBIM CyJib(aTOM HATpHsl, (UIBTPOBAIM U KOHLEHTPUPOBAIU MPU
MIOHMKEHHOM JIaBJIEHHUH, B pe3yJibTaTe nojy4anu coenunerne 3 (98 r, Berxon: 99 %).

2. Cunre3 coeguHenus 4
1 M constayro kucioty (300 mi) mobasnsiiu B pactBop coenunenus: 3 (50 r) B rerparunpodypase

(300 mn) mpu 15 °C. Peakunonnyro cmech nepememuanu npu 25 °C B teuenue 20 u. ITpu 0 °C
peakuMOHHBIN pacTBOp AoBoawin A0 pH = 9 ¢ nomowpsro 1 M pactBopa runpokcuna Hatpus. s
BBITIOJIHEHHST OdKCTpakumu pobasimsuin  stunanerar (200 mia X 3). DKCTpakThl MPOMBIBAIU
HACBIIEHHBIM PACTBOPOM XJjiopuaa Hatpus (300 mut), neruapatupoBaiv HaJ O€3BOAHBIM CYIb(paTom
HaTpust, GUIBTPOBAIH M KOHIICHTPHPOBAJIH MPU TIOHIKEHHOM J1aBieHnd. OCTaTOK CyCTIeHANPOBAIIN
¢ nerposieiiabiM 3upom (150 mir), mpu 3Tom nonydanu coenunenue 4 (39 r, Beixox: 91 %).

3. CunTte3 coennHeHui S u 6
PactBop coenunenus 4 (34,5 r) B Terparuapodypane (200 mr) mo karmisim 100aBISIIH K PacTBOPY

Oopomuna merunMaruus (85,8 mir) B rerparunpodypane (500 mir) npu -40 °C. PeakIInoHHYIO CMeCh
nepememiBanu npu -40 °C B Teuenue 4 u. Ilocne TOro, kak peakLUOHHYIO CMeECh TacHIIU
HACBIIIEHHBIM PacTBOPOM xJiopuaa ammonust (100 mu), st skcTpakumu nodasisuim stunanetar (500
MJI X 3), a TOJy4eHHbIE 3KCTPAKThl MPOMBIBAJIH HACBHIIEHHBIM COJIEBBIM pacTBOpoM (300 mu),
00e3BOKMBAIM Haja Oe3BOAHBIM Cyib(aTOM HATpus, (UIBTPOBAIM M KOHLEHTPHPOBAIH TIPHU
MOHIKEHHOM JIaBJI€HUM. YKa3aHHbIH OCTATOK OYHINAJM C HCMOJb30BAHUEM KOJOHOYHOMN
xpoMatorpadun Ha cunukarese (meTposelHbiil d¢up: stunaneratr = 5:1), B pe3yibraTe NOaydain
coenunenue 5 (4,3 r, Berxon: 10 %), coennnenue 6 (7,0 r, Berxoa: 17 %) u cmech (12 1).
Coeaunenue S

"H AAMP (400 MI'u, CDCI3): 6 7,79 (d, J = 8,0 'y, 2H), 7,32 (d, J = 8,4 ', 2H), 4,52-4.41 (m, 1H),
2,44 (s, 3H), 1,95-1,80 (m, 2H), 1,77-1,61 (m, 4H), 1,46-1,35 (m, 2H), 1,19 (s, 3H).

37



Coeaunenue 6

"H AAMP (400 MI'u, CDCI3): 6 7,79 (d, J = 8,4 T'y, 2H), 7,33 (d, J = 8,0 ', 2H), 4,74-4,64 (m, 1H),
2,44 (s, 3H), 1,92-1,79 (m, 2H), 1,77-1,62 (m, 4H), 1,49-1,38 (m, 2H), 1,23 (s, 3H).

4. Cunre3 coequHeHus 8

PactBop azornoit kucnotsl (1,6 mi, 70 %) B KOHLEHTpUPOBaHHOM cepHOM kucnore (1,6 mi, 98 %)
0 KarusiM 100aBJIsuH K pacTBopy coenuHeHus 7 (2,0 T) B KOHLEHTPUPOBAHHON cepHOM kucnore (12
mi, 98 %) mpu -15 °C. PeakiuonHyo cmech nepememuBany npu -15 °C B tedeHue 2 4 mocne
3aBeplleHus] 1o0aBieHUs. PeakiMOHHBIM pacTBOpP MEIUICHHO BIHMBAJIU B JIEASHYIO BOZY,
nepeMelBali B TeUeHne 5 MUH U (PUIbTpoBaiu o BakyyMoM. OCTaTok Ha QUIBTPE MPOMBIBAIIN
BOJIOM, a TBEpAOE BELIECTBO COOMpaNu M CYIIMIM NMPU TMOHW)KEHHOM JAaBJIEHWUH, B PE3YJIbTaTe
nostyuanu coenunenue 8 (2,5 r, Bexoxn: 97 %).

S. Cunre3 coenuHeHnus 9
I'unpasunrunpar (2,4 mi, 98%) nobasnsinu k pacrBopy coenunenus 8 (2,0 r) B DMF (20 mn). ITocne

3aBeplueHus 100aBlIeHHs PEaKIMOHHYI0 cucteMy Harpesanu a0 120 °C, nmepeMeInnBaiyu B TeUEHHE
16 4 1 oxyaxnaanu 10 KOMHATHOH TeMIeparypbl. PeaklMOHHYHO CHUCTEMy MEAJIEHHO BJIMBAJIU B
JEISIHYI0 BOAY, MEPEMELINBATIH U (PHIBTPOBAIH MOJ BakyyMoM. OCTaTOK Ha (GHIBTPE MPOMBIBAIH
BOZIOH, a TBEpAOE BEIECTBO COOMpaNM W CYLIMJIH NPU MOHW)KEHHOM MAABJICHUH, B PE3yJIbTaTe
nosnyyanu coequnenue 9 (1,3 r, Bbxon: 67 %).

6. Cunre3 coequHenus 10
Coenunenue 9 (12,4 r) v nmajmmagueBbld KaTanu3aTop Ha yriepogHoMm Hocurene (7 1, 10 %)

nocienoBarenbHo nobaBimsii Kk 400 mun stunaunerara mpu 15 °C. PeakMOHHYKO CUCTeMy
nepemewmBaiy B TeueHre 18 4 mpu 15 °C B aTMocdepe Bogopoa nociie 3apepiueHust JoOaBIeHUsI.
ITocne 3aBeprieHus: (UIBTPALMK TAJUIAAHUEBOrO KaTalu3aTOpa HA YIVIEPOAHOM HOCHTENIE B
PEaKLIMOHHOM PacTBOpe (PUIbTPAT AETHAPATUPOBAIUA U KOHLEHTPUPOBAIH, MPH STOM IMOJIyYau
coequnenue 10 (10,4 r, Beixoxd: 99 %).

7. Cunre3 coequHenus 12
EDCIHCI (2,6 r) nobasmsimu k pactBopy coenunenus 10 (1,5 r) u coenunenus 11 (1,4 r) B Py (15

mit) nipu 25 °C. PeaknuoHnyro cmech nepememuBaiu npu 25 °C B TeueHue 16 4. PeakumoHHbIH
pPacTBOp NETUAPATHPOBAA M KOHLIEHTPUPOBAIH, a OCTaTok cycneHauposamu ¢ MeOH:H,O = 20
wi1:20 M1, B pe3ydibTare nojiydanu coequHerne 12 (1,3 r, Bexon: 48 %).

8. Cunre3 coeaunenuss 001 2-((2-((1r,4r)-4-ruapoxcu-4-MeTHIHKIIOTEKCH)-6-MeToKCH-2H-
HHAA30J-5-un)kap6aoMonn)-6-MeTuanupuaul 1-okcua

=z
\N+| 0]
O HN _ .
\OmN"'O‘OH

001
Kapbonar uesus (985 mr) nobasnsum B pactop coenuaenus 12 (300 mr) u coenuuenus S (344 mr)
B DMF (5 M) mpu 25 °C. Peakumonnyro cmech nepememuBanu mnpu 90 °C B Teuenue 16 4.
Peakunonnslii pactBop nobGasmsmi B Boxay (30 MiI) M SKCTpParupoBaid C HCIOJIb30BAHHEM
stunanerata (10 mn % 3). Opranudeckyro ¢azy KOHLEHTPHPOBAIU MPU MOHUKEHHOM JABJICHHH.
OcTaTok OYHINAIH C TOMOIIBIO NPENapaTHBHON BEICOKO3( (HEKTHBHOMN JKUIKOCTHON XpoMaTorpaduu
(CH3;CN:H»0O (0,1% NH4HCOs3) = 15-45 %, Y@: 214 HM, CKOpOCTh MOTOKa. 15 Mi/MuH), B
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pesyabTate uero noiaydanu coenunenue 001 (70 mr, Beixon: 17 %).

'H IMP (400 MTI'u, DMSO-d6): & 14,16 (s, 1H), 8,78 (s, 1H), 8,34 (s, 1H), 8,32-8,30 (m, 1H), 7,77
(d,/=76Tu, 1H), 7,58 (t, J=8,0 'y, 1H), 7,13 (s, 1H), 4,45 (s, 1H), 4,43-4,40 (m, 1H), 3,95 (s,
3H), 2,53 (s, 3H), 2,09-2,00 (m, 4H), 1,68-1,58 (m, 4H), 1,22 (s, 3H). )KX-MC: Rt = 3,646 muH,
[M+H]"=411,1.

9. Cunre3 coeaunenus 11

HobGasmsuiu m-CPBA (25 1) B pactBop coemunenus 13 (10 r) 8 DCM (200 mur) mpu 25 °C.
Peakunonnyro cmech nepememuBain npu 25 °C B TeyeHue 16 4. PeakuMOHHBIH pacTBOp
¢unpTpoBany, a GUIBTPAT OJOKMPOBAIM HACBIIIEHHBIM pacTBOpoM cyiibpura Hatpus (15,6 r).
PeaknoHHy0 cucTeMy MepeMelnBaid B TeUeHHe 2 4 U SKCTparuposaiiu. Bonnyo ¢asy nosogwim
no pH < 7 consHoli kuciorol u skcrparupoBany DCM (50 mn x 3). Opranuueckue aspl
OOBEOMHAIN M KOHLEHTPUPOBANIH, a OcTaTok cycneHauposamn ¢ EA (300 mm), B pesynbrare
nony4anu coequHenue 11 (10,1 r, Bexoxa: 90 %).

Hpumep 2: Cunrtes coequnenns 010
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1. CuHTe3 coeanHeHus 2
DMAP (42,5 1), TsCl (63,4 r) u TpusTHnamus (63,9 T) mocinenoBaTenbHO JOOABISUTA K PACTBOPY

coenunenus 1 (50 r) B nuxnopmerane (500 mur) mpu 15 °C. PeakoHHYIO CMeCh epeMEInBaIN IPU
25 °C B Teuenne 18 4. B peakimoHHbIH pacTBop nodaBisum auxiaopMeraH (200 MiT) 1 MPOMBIBAIIN
Bozo# (300 Mt X 2) u 1 M comstnoit kucaotoi (300 mi x 3). Opranuueckyro a3y neruapaTupoBan
Hazl 0e3BOIHBIM CYJIb(paTOM HATPHS, PHIBTPOBAIN U KOHLIEHTPUPOBAJIH MPU OHUKEHHOM JIaBJICHUH,
B pe3yJbTare nonydaiu coennaerne 2 (98 r, Berxona: 99 %).
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2. CuHre3 coeguHeHus 3
1 M comstayro kucioty (300 M) mobassuii B pactBop coenunenus 2 (50 r) B rerparunpodypase

(300 mi) mpu 15 °C. Peakunonnyro cmech nepememusanu npu 25 °C B teuenune 20 u. Ilpu 0 °C
peakuHOHHBIN pacTBOp Aosoawn A0 pH = 9 ¢ nomowsro 1 M pacteopa runpokcuna Harpus. s
BBITIOJIHEHUST OKCTpakumu pobasmsuin stuinaneratr (200 mia X 3). DKCTpakThl MPOMBIBAIN
HACBIIEHHBIM PacTBOPOM XJyiopuaa Hatpus (300 mut), neruapatupoBaiy Haj O€3BOAHBIM CYIb(paToM
HaTpust, GUIBTPOBAIN M KOHIIEHTPUPOBAJIH ITPU TOHIKEHHOM J1aBieHnd. OCTaTOK CyCIIeHANPOBAIN
¢ nerposeiiapiM 3¢upom (150 M), mpu 3Tom nonyyanu coenunenue 3 (39 r, Beixox: 91 %).

3. Cunrtes coenHeHui 4 u S
PactBop coenunenus 3 (34,5 r) B Terparuapodypane (200 M) mo karmissm 100aBIsIN K PacTBOPY

Oopomuna merunMmarsus (85,8 mir) B rerparunpodypane (500 mi) npu -40 °C. PeakinoHHYIO cMech
nepememBanu npu -40 °C B Teuenue 4 u. Ilocne TOro, kak peaxkLUOHHYK) CMeCbh I'aCHUIIU
HACBIIIEHHBIM pacTBOpPOoM xJiopuaa ammonus (100 mu), st skcTpakumu qodasisium stunanerar (500
MJI X 3), a MOJy4eHHbIE 3KCTPAKThl MPOMBIBAJIM HACBHIIEHHBIM COJIEBBIM pacTBopoM (300 mui),
00e3BOKMBAIM Haja Oe3BOAHBIM CyJnb(aTOM HATpus, (QUIBTPOBAIM U KOHLEHTPUPOBAIH IIPU
MOHMKEHHOM JaBJIEHHH. YKAa3aHHbI OCTATOK OYHMINANM C UCIOJb30BAHUEM KOJOHOYHOM
xpomaTorpaduu Ha cumkarese (MeTposiedHbli 3¢up: sTunanerat = 5:1), B pe3yabTate Moayvau
coenunenue 4 (4,3 r, Beixon: 10 %), coenunenue S (7,0 r, Boixoa: 17 %) u cmech (12 1).
Coenunenue 4

'H SIMP (400 MI'u, CDCls): § 7,79 (d, J = 8,0 T'y, 2H), 7,32 (d, J = 8,4 'y, 2H), 4,52-4,41 (m, 1H),
2,44 (s, 3H), 1,95-1,80 (m, 2H), 1,77-1,61 (m, 4H), 1,46-1,35 (m, 2H), 1,19 (s, 3H).

Coenunenue 5

'H AAMP (400 MI'u, CDCI3): § 7,79 (d, J = 8,4 T', 2H), 7,33 (d, J = 8,0 I'u, 2H), 4,74-4,64 (m, 1H),
2,44 (s, 3H), 1,92-1,79 (m, 2H), 1,77-1,62 (m, 4H), 1,49-1,38 (m, 2H), 1,23 (s, 3H).

4. Cunre3 coenuHeHus 7

m-CPBA (25 r) nobapnsmu B pactBop coeauHenuss 6 (10 r) 8 DCM (200 mu) npu 25 °C.
Peaknmonnyro cmech nepememuBanu npu 25 °C B TedeHue 16 4. PeakuMOHHBIM pacTBOp
¢unbTpoBanm, a GuabTpar OJOKMPOBAIM HACHIIIEHHBIM PAacTBOPOM cyibdura Hatpus (15,6 r).
PeakIIMOHHYI0 CUCTEMY TIepeMEINBaIK B T€YEHHUE 2 4 U SKCTparuposaiiu. BonHyo ¢aszy noBogwiu
no pH < 7 consHON kuciotod u skcrparupoBamu DCM (50 mn x 3). Opranmueckue (asb
OOBEMHSUIN M KOHLEHTPHUPOBAIH, a OCTaTOK cycrneHauposamn ¢ EA (300 mu), B pesynbrare
nony4anu coenunenue 7 (10,1 r, Bxon: 90 %).

5. Cunre3 coenuHeHnus 9
Jobasnsim 80 M1 KOHLEHTPUPOBAHHON CEPHOI KHCIIOTHI B TPEXTOPJIYIO OYTBUIKY BMECTHMOCTBEO

500 mu1. PeakmionHyto cucreMy oxjakaanu 1o -7 °C, memienHo nobasisiin coequHerne 8 (10 r) u
nepeMennBaiy B TedeHne S MuH npu -7 °C, a 3aTeM peakLMOHHYI0 CUCTeMY oxJiaxaaiu 1o -15 °C,
MeIUIeHHO 100aBisu HUTpaT Kanus (8,9 1) u nepemermuBany rpu -15 °C B redenue 1 4. CmemaHHbIH
PEAaKLMOHHBIA pacTBOpP BJIUBAIM B 1,2 1 JlensHON BOAbI BrimaBiiee B 0CagOK TBEPAOE BELIECTBO
buapTpoBaH, a GUIBTPOBATBHBINA OCATIOK PACTBOPSUIH B 2 JI dTUIAleTaTa. B peakMOHHBIN pacTBOp
nobasysuiu 4 1 pacTBopa OukapOOHATa HATPHs JUIsI IOBeNeHUs 3HaueHus: pH o > 7 u nmoxsepraimu
SKCTPAKLIMU C UCTIONBb30BaHUEM sTHianerata (2 i x 3). Opranuueckyro a3y KOHUEHTPUPOBAIU U
IETUIPATUPOBAIM, a OCTATOK OYHMINAIM Ha KojioHke ¢ cuiaukareiaem (DCM: MeOH = 300:1), B
pesyabTaTe nony4anu coequHenue 9 (12,3 r, Bexon: 27 %).

6. Cunre3 coequHenns 11
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Coenunenue 9 (400 mr), coenuaenne 10 (1,81 r) u DIPEA (2,86 r) mocnenoBaTenbHO 00BN K
20 ma DMF nipu xomMHaTHOH Temneparype. PeakiroHHbIH pacTBOp OBICTPO mepemernnBai npu 80
°C B 3aKkpbITOM KOHTelHepe. [Tocrne 3aBepiueHus peakuy 700aBIIsIIN BOAY C MOCIEIYIOLIIMHU TPEMs
CTaZUsMU DKCTPAKLUU C MCIOJb30BAHUEM OTUJIALIETaTa. JKCTPAKThl KOHLIEHTPUPOBAIM IpHU
MOHMKEHHOM JaBJICHHHM W OYMINamu Ha KojoHke ¢ cuimkarenem (DCM: CH;0OH = 200:1), B
pesynbrate nonydanu coeguaenue 11 (570 mr, Bexon: 83 %).

7. CuHTe3 coenniHeHus 12
Coenunenne 11 (80 mr), Pd/C (5 mr) nocnenosarensHo nodasisum k 10 mut JIM®PA npu koMHATHOH

temneparype. PeakimonHslil pactBop ObicTpo nepememuanu npu 55 °C B armochepe Bompopoaa.
ITocne 3aBepiIeHNs peaKLUK PEaKIMOHHbIN pacTBOP (PUIBTPOBAJIH, a PUIBTPAT KOHLEHTPUPOBAIU
IpY NOHMKEHHOM JaBJIGHUU M OUMINAJIHM Ha KoyoHke ¢ cmmkarenem (JIXM: CH3OH = 100:1), B
pesynbraTe nonyyanu coeauHenue 12 (60 mr, Bbxon: 65 %).

8. Cunre3 coequnenus 13
EDCIHCI (950 mr) nobasnsinu B pactBop coenunenus 12 (580 mr) u coenunenus 7 (505 mr) B Py

(11 mi) mpu 25 °C. Peakunonnyto cmech nepemernusany npu 40 °C B Teuenue 16 4. PeakiimoHHbIN
PacTBOP KOHLIEHTPUPOBAIU M BbINAPUBAJIHU, & OCTATOK OYHILNAJIN HA KOJOHKE ¢ cuiukarenaem (I19:
DA = 1:1), B pesyabrare noaydanu coequaenue 13 (550 mr, Bbxoxn: 55 %).

9. Cunres CcOeMHEeHHsI 010 2-((6-(aumeTnaamuno)-2-((1r,4r)-4-rugpoxcu-4-
MeTuInuKIorexcu)-2H-nugazon-5-mwi) kap6amoun)-6-MeTu/inmu puauH-1-okcuaa
4
N
g
O HN
\N \N i3
|
010

Kapbonar uesus (936 mr) nobasmnsuu B pactBop coenuaenus 13 (300 mr) u coenunenus 4 (409 mr)
B DMF (6 M) mpu 25 °C. Peaknmonnyio cmech nepememuBanu mnpu 90 °C B Teuenue 16 4.
Peakunonnblii pactBop nobasmsii B Boxay (30 MiI) M SKCTPAarupoBaid € HCIOJIb30BAHHEM
stunanerata (10 mn x 3). Opranudeckyro a3y KOHLEHTPHPOBAIU MPU MOHUKEHHOM JABJICHHH.
OcTaToK OYHINAIH C TOMOIIBIO TIPENnapaTHBHON BEICOKO3((HEKTHBHOM JKUIKOCTHON XpoMaTorpaduu
(CH3CN:H20 (0,1% NH4HCOs) = 20-70 %, YV®: 214 HM, CKOpPOCTh MOTOKa: 15 MI/MHH), B
pesynbrate nonyydanu coeguaenue 010 (59 wmr, Beixox: 14 %).

'H SAMP (400 MI'u, DMSO-d6): & 14,01 (s, 1H), 8,80 (s, 1H), 8,34 (s, 1H), 8,33-8,30 (m, 1H), 7,77-
7,74 (m, 1H), 7,56 (t, J = 7,6 I'u, 1H), 7,33 (s, 1H), 4,44-4,41 (m, 2H), 2,72 (s, 6H), 2,52 (s, 3H),
2,06-2,01 (m, 4H), 1,68-1,55 (m, 4H), 1,23 (s, 3H). KX-MC: Rt = 3,318 mun, [M+H] = 4242,

Hpumep 3: Cunrtes coequnenus 013

®opmyJia peaKkLuu:
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1. CuHTe3 coeanHeHus 2
PactBop azorHoit kucaotsl (1,6 mit, 70 %) B KOHLUEHTPUPOBAaHHOM cepHOU kucyore (1,6 mi, 98 %)

10 KarusiM 100aBJIsu K pacTBopy coeaunenus 1 (2,0 r) B KOHIEHTPUPOBAHHOM cepHOM kucnore (12
mi, 98 %) mpu -15 °C. PeakunoHHyro cMech nepememnnBanu npu -15 °C B Teuenue 2 4 mocie
3aBeplieHust 1o0aBieHUsl. PeakIUMOHHBIA pacTBOP MENJICHHO BIHMBAJIU B JIASHYI BOZY,
nepeMeIIBaId B TEUeHHE 5 MUH U (PrIIbTpOBau Mo BakyyMoM. OCTaToK Ha GUIIBTPE MPOMBIBAIIU
BOJIOH, a TBEPAOE BELIECTBO COOMpAld M CYIIMJIH MPU TOHWKEHHOM JABJICHWUU, B PE3YJIbTATe
nonyuyanu coenunenue 2 (2,5 r, Beixon: 97 %).

2. CunTe3 coennHeHus 3
Iunpasunarunpar (2,4 mi, 98%) nobasnsiim k pacteopy coenunenusi 2 (2,0 r) 8 MDA (20 mi).

IMocne 3aBepiuenus: 1oOaBIEHUsT PEAKLIMOHHYIO cucTeMy HarpeBaiu 10 120 °C, nepemermnBaiu B
TeueHue 16 4 1 oXJIaKaiu 0 KOMHATHON TeMIiepaTypbl. PEakLIMOHHYIO CUCTEMY MEJIEHHO
BJIMBAJIH B JICSTHYIO BOAY, EPEMEIINBAIH U (PHIIbTpOBaIM TOA BakyyMoM. OCTaToK Ha QUIBTPe
NPOMBIBAJIA BOJIOH, a TBEPOE BEIIECTBO COOMPAJIH U CYLIMJIH ITPH MOHMKEHHOM JIaBJICHUH, B
pesynbTaTe nony4anu coequHenue 3 (1,3 r, Bexoa: 67 %).

3. Cunre3 coeguHenus 4
Coenunenve 3 (12,4 r) m mannagueBblil KaTanmu3atop Ha yriepompHoMm Hocutene (7 r, 10 %)

nocienosarenbHo nodaBmsn Kk 400 mur stunaunerara mpu 15 °C. PeakIIMOHHYIO CHUCTEMY
nepemermBany B Teuerue 18 4 mpu 15 °C B aTMocepe Bogopoaa mocie 3apepiieHus J00aBIeHusI.
ITocne 3aBeprueHus (GUIBTPALMK NAJUIAAHEBOrO KaTalu3aToOpa HA YIVIEPOAHOM HOCHTEJE B
PEaKLMOHHOM PacTBOpe (PUIBTPAT AETHAPATUPOBAIN W KOHLEHTPHPOBAIH, NMPH STOM IOJYYaH
coenunenue 4 (10,4 r, Bexox: 99 %).

4. Cunres coequHeHH 6

EDCILHCI (2,6 r) nobasnsinu k pactBopy coenuHenns 4 (1,5 r) u coenunenus S (1,4 r) B Py (15 mn)
npu 25 °C. PeakuuoHHyto cmech nepemernnsany npu 25 °C B Teuenue 16 4. PeakiinoHHbIi pacTBOp
JIErUIPaTUPOBAIA U KOHLIEHTPUPOBAIH, a ocTaTok cycneHauposanu ¢ MeOH:H»>O = 20 m1:20 mi, B
pesyabTaTe nony4anu coequHenue 6 (1,3 r, Bexon: 48 %).
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5. Cunre3 coenuHenus 8
Kapbonar nesus (3,3 r) nodasmnsuim B pactBop coenuHenus 6 (1 r) u coequnaenus 7 (1,3 r) B MDA

(20 M) mpu 25 °C. Peakunonnyro cmech nepemernusany rnpu 90 °C B redenne 16 4. B peakinoHHbIH
pactBop mobasisuu Boay (50 MiT) M SKCTparupoBajy ¢ UCMONb30BaHUeM dTujanerara (30 mi X 3).
Opranndeckyro (a3y KOHLEHTPUPOBAIM NPU IOHIKEHHOM naBieHuH. OCTAaTOK OuHINAIN C
MOMOIIBIO TIPeTapaTUBHON BBICOK03( ek TuBHOI sxunkocTHOM xpomarorpaduu (CH;CN:H>O (0,1%
NH;HCOs) = 20-60 %, Y®: 214 HM, CKOpPOCTh MOTOKA: 15 MII/MHUH), B pe3yJbTaTe IMOJIyYalH
coequnenue 8 (370 mr, Bexon: 25 %).

6. CunTte3 coenuHeHus 9
5 M 2 M consiHON KHCIIOThI 10OABJsUK B pacTBOp coenuHeHus 8 (350 mr) B auokcane (5 mi) npu

25 °C. PeaxuuoHHyo0 cMmech nepememusanu npu 25 °C B TeueHue 16 4. PeaklMOHHBIN pacTBOp
noBoxumu no pH > 7 pactBopoMm kapOoHaTa HaTpusi M HSKCTPArHpoOBAIM C HCIOJIb30BAHUEM
stunauerata (10 mu x 3). Opranudeckyro a3y KOHLUEHTPUPOBAIU MPU MOHWKEHHOM JIaBJIEHUH, B
pesyJabTaTe nonydanu coequHerue 9 (150 mr, Bexon: 48 %).

7. Cunres coenunenust 013 2-((2-((1r,4r)-4-ruaApoKcHIUKIOreKCHI)-6-MeTokcu-2 H-unaazo.-5-
Wi)kap0amMonJ)-6-MeTHIANUPHANH-1-0KCcHAA
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Boprunpun Hatpust (25 mr) nodasinsiu B pactBop coenurerust 9 (130 mr) B metanose (2 mur) ripu 0
°C. Peakumonnyto cMmech nepemermuBany npu 25 °C B Teuenue 2 4. PeakIIMOHHbBINA paCTBOP TaCHIIH
pactBopoM xjopuna ammonus (10 M) U moaBepraau SKCTPAKIMH C HCIIOJIb30BAaHHEM STUIIALIETATa
(5 mu1 x 3). Opranuueckyro a3y KOHIEHTPHUPOBAIH MPHU MOHMKEHHOM AaByieHHH. OCTaTOK OYHIIAN
C MOMOUIBIO TMpenapaTuBHON BbICOKO3((dekTuBHOM x)uakocTHoi xpomarorpaduu (CH3CN:H>O
(0,1% NH4HCO3) = 10-60 %, Y®: 214 HM, CKOpPOCTb NIOTOKA: 15 MJI/MUH), B pe3ybTaTe MoTydaiu
coequnenue 013 (54 wmr, Beixon: 41 %).

'H AMP (400 MI', DMSO-d6): § 14,16 (s, 1H), 8,78 (s, 1H), 8,31-8,29 (m, 2H), 7,78-7,76 (m, 1H),
7,58 (t,J=8,0Tu, 1H), 7,10 (s, IH), 4,71 (d, J=4,4Tu, 1H), 4,40-4,34 (m, 1H), 3,95 (s, 3H), 3,57-
3,50 (m, 1H), 2,53 (s, 3H), 2,09-2,06 (m, 2H), 1,97-1,88 (m, 4H), 1,45-1,34 (m, 2H). XKX-MC: Rt =
2,541 mun, [M+H] =397 2.

Hpumep 4: Cunres coennnenuii 016 u coennnenus 220
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1. CuHTe3 coeanHeHus 2
Coenunenue 1 (2 r) u AlCls (4,13 r) nocnenoBarenbHO 1o0aBisuy B quxygopmerad (150 mi) mpu 18
°C. PeaxkunoHHyro cMmech nepemernsanu npu 55 °C B Teuenue 18 4. PeakinoHHbIN pacTBOpP racuin
BOJ0M (50 M), skcTparuposany nuxygopmeraHoM (150 M) U 3aTeM SKCTParupoBaIv 3TUIIALIETATOM
(150 mm x 3). Opranuueckyro (pasy KOHIEHTPUPOBAIM U JETUAPATUPOBAIHM, a OCTATOK
CyCIEHAUpPOBaIU ¢ auxjopmeraHoM (30 mu), B pe3ynbTare noiydanu coenunenue 2 (1,6 r, BbIXOA:
86 %).
2. CuHre3 coequHeHus 3
KapOonat xanus (93 mr) nobasinsiu B pactop coenunenus 2 (0,1 r) u iionostana (105 mr) B IM®PA
(2 mn) mpu 25 °C. Peaknmonnyro cMech nepemernuany npu 60 °C B Tedenue 16 4. PeakunoHHBIN
pactBop nobGammsmi B Boay (20 wmut). PeakiMOHHBIA pacTBOp TMOABEPrajd 3KCTPAKLUU C
ucrnojb3oBaHueM otminanerara (5 ma x  3). OpraHuueckyro ¢asy KOHLEHTPUPOBAIH IPU
MOHMKEHHOM naBjieHun. OCTaTOK OYHMINANM HAa KOJIOHKE ¢ cuiMkarejeMm (MeTposieiHbIi 3dup:
stunanerat = 2:1), B pesynprare nojiydanu coequHerue 3 (0,1 r, Bexon: 86 %).

3. CunTte3 coennHenus 4
Pd/C (0,3 1) nobasmsuin B pactBop coemunenust 3 (1,1 r) B meranone (100 mu) mpu 25 °C.

Peakunonnyto cuctemy nepemernusanu mpu 25 °C B redenne 16 1 B atmocdepe Bonopona npu 760
Topp. PeaknuonHbI pacTBOp (UIBTPOBANH, a (GUIBTPAT KOHLEHTPUPOBAIH POTALHOHHBIM
BBINAPHBAHUEM, B pe3ysbraTe nonydanu coeaunenue 4 (0,71 r, Bexon: 76 %).

4. Cunrte3 coenuHeHus 6
Coenunenue 5 (558 mr) nodasmnsun B pactBop coenunenus 4 (710 mr) u EDCI (840 mr) B nmupunnHe

(25 m) mpu 25 °C. Peakunonnyro cmech nepemernuanu npu 25 °C B TedeHue 16 4. PeakmoHHbIH
pactBop nobaeymsiu B Boay (100 wmut). PeakumoHHBIH pacTBOp MOABEPraid OSKCTPAKLUU C
ucnionb3oBaHrueM stwianerara (30 mum X 3). Opranumdeckyro a3y KOHIEHTPUPOBAIH TIPU
MOHMKEHHOM JaBjieHuH. OCTaTOK OUUINAIHN HAa KOJOHKE C CHIIMKarejeM (IUXJIOpMeTaH: METAHO =
60:1), B pesyabrate nonyydanu coenraenue 6 (0,67 r, Boxon: 54 %).

5. Cunre3 coenuHenus 8
Coenunenue 6 (630 mr) nobaBisun K pacTBopy coenuHerus 7 (945 mr) u kapOonata uesuns (1,97 r)

B IM®A (25 M) npu 25 °C. Peakunonnyro cmech nepemenmsanu npu 90 °C B teuenne 16 4.
Peakunonnslii pactBop mobaemsm B Boay (100 mu1) M SKCTparupoBaid C HCIOJNB30BAHHEM
stunanerara (30 mur x 3). Opranudeckyro a3y KOHLUEHTPHPOBAIN NPU MOHMKEHHOM IaBJICHHUH.
OcTaToK OYHMINAIH C TOMOLIBIO NPENnapaTHBHON BEICOKO3((HEKTHBHOMN JKUIKOCTHON XpoMaTtorpaduu
(CH3CN:H:20 (0,1% NH4HCO3) = 5-95 %, Y®: 214 HM, CKOPOCTh IOTOKA: 15 MJI/MUH), B pe3yibTaTe
nony4anu coequHerne 8 (160 mr, Berxon: 18 %o).
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6. Cunrte3 coenuHeHus 9
Coenunenne 8 (180 mr) pacTBopsuiM B CMELIaHHOM pactBope auokcaHa (30 mu) u 2 M consiHOH

kucinotsl (10 mim) mpu 25 °C. PeaknmonHyro cMmech nepememmsanu npu 45 °C B Teuenue 16 u.
PeaknmonHslil pacTBop mosoamwau a0 pH > 7 HachlleHHBIM pacTBOpoM OwkapOOHAaTa HATPHS H
SKCTpParupoBajiu C Hcnonb3oBaHueMm oSTmnanerata (30 mum x 3).  Opranudeckyio  (dasy
KOHLIEHTPUPOBAIM POTALIOHHBIM BBITAPHBAHUEM, TPU 3TOM mnojydanu coexauHeHue 9 (180 wr,
BbIXOH: 97 %).

7. Cunre3 coequHenust 016 2-((6-3roxkcu-2-((17,4r)-4-rugpoxkcuiuKJjiorekcu)-2H-ungazoa-5-

Wi)kapéamoni) -6-MeTuanupuauH-l-okcuaa u coeguHeHus 220 2-((6-3roxkcu-2-((1s,4s)-4-
THAPOKCULIUKJIOTeKCH)-2 H-uuaa300-5S-ua)kapdamonn) -6-mMeTuanupuanH-1-okcuaa
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Boprunpun Harpust (50 mr) nobasnsiiu B pactBop coenunenus 9 (180 mr) B meranode (20 mu) mpu 0
°C. Peakunonnyto cmech nepemernusainy npu 25 °C B Teuenue 1 4. PeakinoHHbIN pacTBOp racuiin
pacTBopoM xjopuaa ammoHust (10 Mi1) 1 moaBepraay SKCTPAKIMK ¢ UCTIOJNIb30BAHUEM STHIIALIETATa
(20 M x 3). Oprannueckyro a3y KOHLEHTPUPOBAIM IPHU IMOHIKEHHOM naBieHuu. OcTaTtok
OYMIIAIM C TOMOINBKO IPENnapaTHBHOH BbICOKO3(P(EKTUBHON JKHIKOCTHOH xpomartorpaduu
(CH3CN:H:0 (0,1% NH4HCO3)=20-50 %, Y®: 214 HM, CKOPOCTb MIOTOKA: 15 MJI/MUH), B pe3ybTaTe
noay4yanau coeaunenue 016 (Bpems yaepkuBanusi Rt = 11,25 mun, 123 wr, Beixom: 68 %) u
coenuHenue 220 (Bpems yaepxusanus Rt = 11,75 mun, 30 mr, Beixon: 17 %).

Coenunenue 016

'H SAIMP (400 MI', CDCI3): & 14,30 (s, 1H), 8,88 (s, 1H), 8,45 (d, J = 7,6 T'u, 1H), 7,83 (s, 1H),
7,43-7,36 (m, 2H), 7,03 (s, 1H) ,4,37-4,30 (m, 1H), 4,24 (q, /= 6,8 'y, 2H), 3,82-3,80 (m, 1H), 2,63
(s, 3H), 2,28 (d, J=12,8T'y, 2H), 2,18 (d, /= 14,8 ', 2H), 2,06 (q, /= 13,2 'y, 2H), 1,65-1,56 (m,
3H), 1,55-1,50 (m, 2H).

KX-MC: Rt = 2,486 mun, [M+H] =411,2.
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Coenunenue 220

'H AMP (400 MI', CDCI3): & 14,30 (s, 1H), 8,89 (s, 1H), 8,45 (d, J = 7,6 I'u, 1H), 7,89 (s, 1H),
7,43-7,36 (m, 2H), 7,04 (s, 1H), 4,41-4,35 (m, 1H), 4,24 (q, /= 8,8 ', 2H), 4,14 (br s, 1H), 2,63 (s,
3H), 2,35 (q, /=8,8T'u, 2H), 2,08 (d, /=8,4T'u, 2H), 1,98 (d, /= 13,2y, 2H), 1,75 (t, /= 13,2 ',
2H), 1,64 (t, J= 6,8 'y, 3H). XKX-MC: Rt = 2,642 mun, [M+H] = 4112.

Hpumep 5: Cunres coegunenus 025

DopMy.Jia peakuMu:
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1 3 025
1. Cunre3 coennHeHus 3
K pactBopy coemunenust 1 (3 r) B terparugpodypane (10 mu) mo xarmsiM mo0aBisiiM pacTBOp
coenuHenust 2 (45 wm) B Tterparunpodypane (100 mm) mpu -40 °C. PeakumoHHyr CcMech
nepemernuany npu 0 °C B Teuenue 8 4. [Tocne TOro, Kak peakIHOHHYI0 CMECh FACHIIN HACHILIIEHHBIM
pactBopoM xJyiopuaa ammonus (200 mut), st skcTpakuuu nodassi strnanerat (200 ma x 3), a
MOJTyYEHHBIE KCTPAKThI MPOMbBIBAJIM HACBIIIEHHBIM COJIEBBIM pacTBopoM (400 mut), 00e3BOKMUBAN
Hang 663BOI[HI:>IM Cy.Hb(baTOM HaTpus, (bl/I.HprOBa.HI/I 1 KOHLUCHTPHUPOBAJIU IPU MOHUKXCHHOM OABJICHHHU.
OcraTok OYHIIAN C UCTIOJIb30BAHHEM KOJOHOYHOH XpoMarorpaduu Ha cuukaresne (meTposieiHbIi
a¢up: stunanerar = 5:1), B pesynbrare nojy4anu coenunenue 3 (1,5 r, Beixon: 44 %).

2. Cunre3 coemunenuss 025 2-((2-((1r,4r)-4-uuKaonponuia-4-rugpoKCHIUKIOreKCUI)-6-
MeTokcu-2H-unga30-5-uia)kapdamon)-6-meTuanupuanH-1-okcuga
Z

\I}F 0]
O HN
\o N 'v
025
Kap6onar nesus (820 mr) nobasnsiiu B pactop coenuneHus 4 (300 mr) u coenunenust 3 (374 mr) B
NMP (30 mu) mpu 25 °C. Peakunonnyro cmech nepememuBaid npu 90 °C B teuenune 16 u.
PeaknuoHHbIil pacTBOp oxnakganu u aobasmsum Bomy (100 mur). JloGaBnsimu sTUianeTar st
nposeneHus skctpakiuu (80 mu x 4). Opranudeckyro a3y KOHIEHTPHPOBAIH MPH MMOHIKEHHOM
napyieHnH. OCTAaTOK OYHINAIA C TIOMOLIBIO TPENapaTHBHON BBICOKOA()(EKTUBHON >KUIKOCTHOU
xpomatorpadpun (CH3CN:H>O (0,1% NH4HCO3) = 5-95 %, V®: 214 M, CKOpOCTh MOTOKA: 15
MJI/MUH), B pe3yJibTaTe nonayqanu coenunenune 025 (79 mr, Bexon: 18 %).
'H AMP (400 MT'n, CDCI3): & 14,13 (s, 1H), 8,89 (s, 1H), 8,45 (d,J= 12Ty, 1H), 7,89 (s, 1H), 7,42-
7,37 (m, 2H), 7,07 (s, 1H), 4,49-4,41 (m, 1H), 4,05 (s, 3H), 2,64 (s, 3H), 2,38-2,22 (m, 4H) ,1,92-
1,88 (m, 2H), 1,72-1,64 (m, 2H), 1,31-1,26 (m, 1H), 0,98 (s, 1H), 0,43-0,41 (m, 4H). )KX-MC: Rt =
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3,198, [M+H] =4372.
Hpumep 6: Cunrtes coequnenus 163

DopmyJia peakuu:
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1. CuHTe3 coeauHeHus 2
n-Tonyoncynsponunxaopun (11,8 r) nobGasnsnu B pactBop coequHenus 1 (6,1 r), TpusTUIAMUHA

(14,8 r) u DMAP (7,2 r) B DCM (120 ™) mipu 15 °C. PeakuoHHyto cMech nepemernnBaiy mpu 10
°C B Teuenue 16 4. Peakumonnsiii pactsop mpombiBaiu 1 H. HCI (100 mut x 3). Opranuueckyro ¢asy
CYLIMJIM U KOHLIEHTPUPOBAIIH, B pe3yJsibTare nojy4ainu coenuHenue 2 (13,1 r, Berxon: 84 %).

2. CunTe3 coennHeHus 9
PactBop azorHOl kucnotTel (1,6 M) B KOHLEHTPUPOBaHHOH cepHoil kucnore (1,6 miu, 98 %) mo

KaIusiM JOOaBIISLTH K pacTBOpy coenrHenus 8 (2,0 r) B KOHLEHTPUPOBAHHOH cepHOi kucyore (12 mu,
98 %) mpu -15 °C. PeakinoHHy0 cMech nepemernuBaiu npu -15 °C B TeueHue 2 4 ociie 3aBepIueHust
nobasneHust. PeakLInOHHBIA paCTBOP MEJIEHHO BIMBAJIU B JIESIHYIO BOJY, IEPEMEIINBAIIH B TCUEHNE
5 muH u puneTpoBany nox BakyyMoM. OCTaTok Ha (UIBTPE MPOMBIBAJIH BOZOH, a TBEPIOE BELIECTBO
cobupany U CyLIMJIM TPU MMOHWKEHHOM JaBJICHWH, B PE3yJIbTaTe Mojydanu coequHenue 9 (2,5 T,
BbIXOH: 97 %).

3. CunTte3 coennHeHnus 3
I'unpasusarunpar (2,4 mu, 98%) nobasnsm k pacrBopy coenunerus 8 (2,0 r) B DMF (20 mun). ITocne

3aBeplueHUs J0OaBIIEHHs PEaKIMOHHYIO cucTeMy Harpesanu 10 120 °C, mepeMeInnBaiyn B TCUSHHE
16 4 m oxyaxzaanu 10 KOMHATHOM TeMmmepaTypbl. PeakIMOHHYIO CHUCTEMY MENJICHHO BIIMBAIIUA B
JEISTHYIO BOIY, MEPEMELIHBAIN U (PHIIBTPOBaAIN MO BakyyMoM. OCTaTok Ha (UIBTPE MPOMBIBAIH
BOJIOM, a TBEPAOE BELIECTBO COOMpaNu M CYIIMIM NMPHU TOHW)KEHHOM JAaBJICHWH, B PE3YJIbTATe
nonyuyanu coenunenue 3 (1,3 r, Bexom: 67 %).

4. Cunre3 coenuHeHnus 4
DIPEA (13,4 r) nobasmsiiu B pactBop coenunenust 3 (4,0 r) u coenunenus 2 (10,7 r) B Tomyosne (80

wit) ipu 15 °C. Peakunonnyro cmech nepemermmbaiu npu 130 °C B Teuenune 48 4. PeakiinoHHBIN
pactBop nobasisui B BoAy (100 mut) U 3KCTparupoBaik ¢ UCTIONIb30BaHUEeM dTujiarerara (50 mur x
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3). Opranndeckyro (a3y KOHLEHTPUPOBAIM NPH MOHWKEHHOM JaBieHHH. OCTaTOK OUYMINAIHU C
MOMOIIBIO TTPeTapaTUBHON BBICOK03(hPekTuBHOI skunkocTHOM xpomarorpaduu (CH3CN:H>O (0,1%
NH;HCOs3) = 10-50 %, Y®: 214 HM, CKOpPOCTh MOTOKA: 15 MII/MHH), B pe3yJbTaTe IMOJIyYajH
coequnenue 4 (2,5 r, Bexon: 43 %).

5. CuHTe3 coenuHeHus 5

Pd/C (400 mr) noGasmusimu k pacrBopy coeannenus 4 (1,3 r) B atunauerare (30 mi) mpu 30 °C u
PEaKLIMOHHYIO CHCTEMY ITEPEMEIINBAIN B TeueHHe 16 4 B atmocdepe Bogopona. Oprannyeckue (aspl
OOBEOUHIN, a PEAKLUHUOHHBIH pPacTBOP (UIBTPOBAIM W KOHLEHTPUPOBAIU TPU IOHMKEHHOM
JaBJICHUH, B pe3yJbrare nonydanu coenunaenue S (1,9 r, Bbxon: 95 %).

6. Cunrtes coeguHenuss 163 2-((2-(3-ruapokcu-3-meTnj0yTui)-6-meroxcu-2H-unaazon-5-
Wi)Kkap0amMonJ)-6-MeTHINUPHANH-1-0KcHAA
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HATU (273 mr) u EtsN (145 mr) no6asinsiiu B pactBop coenunenus S (120 mr) u coennnenust 6 (81
mr) B DMF (2 mi) npu 30 °C. Peakuuonnyro cmechk nepemermusany npu 30 °C B Teuenue 18 4.
Peak1iioHHBIH pacTBOP KOHLIEHTPHPOBAIN MPU IMOHWKEHHOM IABJICHUH, & HEOUHIEHHBIH TPOAYKT
JONOJIHUTEIBHO OUHINAIA C TOMOINBI) IPETNapaTHBHOM BBICOKOA((EKTUBHONH >KUAKOCTHOM
xpomatorpadun (CH3CN:H20 (0,1 % NH4HCO3) = 5-95 %, Y®: 214 HM, cKOpOCTb MOTOKa: 15
MJI/MUH), B pe3yJibTaTe noay4anu coenuHenue 163 (110 mr, Beixoa: 60 %).

'H AMP (400 MI', DMSO-d6): § 14,13 (s, 1H), 8,78 (s, 1H), 8,31-8,28 (m, 2H), 7,77-7,75 (m, 1H),
7,60-7,55 (m, 1H), 7,09 (s, 1H), 4,50 (s, 1H), 4,44-4,40 (m, 2H), 3,93 (s, 3H), 2,53 (s, 3H), 2,04-2,00
(m, 2H), 1,15 (s, 6H). XKX-MC: Rt = 2,784 mun, [M+H] = 385,2.

Hpumep 7: Cunres coegunenus 284

DopMmysia peakHu:
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1. CuHTe3 coeanHeHus 2
n-Tonyoncynspornnxaopun (2,3 r) nodasisutu k pactBopy coenurenus 1 (1 1), TpusTinamuna (2,9

r) u DMAP (1,4 r) 8 DCM (20 mn) nipu 25 °C. Peakunonnyro cmech nepememnBany npu 25 °C B
teyenne 16 4. Peakuumonnsiii pactBop mpombBaiu 1 H. HCI (200 mu x 3). Opranmueckyro dasy
CYLIMJIM U KOHIIEHTPUPOBAIIH, B pe3yJibTare noiy4anu coenuHerne 2 (2,1 r, Boxon: 75 %).

2. Cunre3 coequHeHus 284 2-((2-uukjoneHTHI-6-MeToKCcU-2H-nHAa301-5-Hia)KkapOamon)-6-
MeTHJINHPHANH-1-0KCHAA
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Kapbonar nesus (1,6 r) nodasmsiiu B pacrBop coequHerus 3 (500 mr) u coenunerus 2 (485 r) B
DMF (10 mn) mpu 25 °C. Peakunonnyro cmech nepememmsanu npu 90 °C B Teuenune 16 4. B
peaxkIMOHHBIN pacTBop n00aBisiIi Boay (50 MIT) M SKCTPArHpOBANIU C UCIIOJIb30BAHHEM 3THJIALIETATa
(30 man x 3). Opranuueckyro (pa3y KOHLEHTPHUPOBAJIU MpPU IMOHMKEHHOM nasieHHH. OcCTaTok
OUYHMIIANTA C TIOMOLIBIO TIPENapaTHBHON BBICOKOA(PPEKTUBHON KUIKOCTHOW Xpomarorpadpuu
(CH3CN:H20 (0,1 % NH4HCOs3) = 25-60 %, V®: 214 HM, CKOpOCTb MOTOKa: 15 Mi/MuH), B
pesynbraTe nonyyanu coeauHenue 284 (123 mr, Boxon: 20 %).

'H SIMP (400 MI', DMSO-d6): § 14,15 (s, 1H), 8,78 (s, 1H), 8,32-8,29 (m, 2H), 7,77-7,75 (m, 1H),
7,57 (t,J=7,6 T, 1H), 7,13 (s, 1H), 4,97-4,90 (m, 1H), 3,96 (s, 3H), 2,53 (s, 3H), 2,22-2,13 (m, 2H),
2,10-2,01 (m, 2H), 1,92-1,82 (m, 2H), 1,74-1,65 (m, 2H). XX-MC: Rt = 3,562 muH, [M+H]" =
367,2.

Hpumep 8: Cunres coequnenus 285

®opmyJia peakuum:
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1. Cunre3 coenuHenusi 285 2-((2-uukiaorexkcus-6-meroxkcu-2H-uuaazon-S-un)kapdéamoun) -6-
MeTHJINHPHANH-1-0KCHaA
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Kapbonar nesus (1,3 r) nobasnsun B pactBop coenuHerns 2 (400 mr) u coenunernns 1 (511 mr) B
NMP (8 mu) mpu 25 °C. PeakiuonHyro cMmech nepememmBanu npu 90 °C B Teuenume 16 u.
Peakunonsblii pactBop nobGaBmsmi B Boxay (30 MiI) M SKCTParupoBaid C HCIOJIb30BAHHEM
stunanerata (10 mn x 3). Opranudeckyro ¢a3y KOHLEHTPHPOBAIU MPU MOHUKEHHOM JABJICHHH.
OcTaToK OYHINAIH C TOMOIIBIO PENapaTHBHON BEICOK03( (HEKTHBHOMN KUIKOCTHON XpoMaTtorpaduu
(CH3CN:H»O (0,1% NH4HCOs3) = 25-75 %, Y@: 214 HM, CKOpOCTh MOTOKa. 15 Mi/MuH), B
pesynbTaTe nonydanu coequHenue 285 (68 mr, Bexox: 13 %).

"H AAMP (400 MI', DMSO-d6): & 14,15 (s, 1H), 8,79 (s, 1H), 8,32-8,29 (m, 2H), 7,78-7,76 (m, 1H),
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7,58 (t,J=8,0 Ty, 1H), 7,11 (s, 1H), 4,40-4,34 (m, 1H), 3,95 (s, 3H), 2,53 (s, 3H), 2,11-2,07 (m, 2H),
1,90-1,80 (m, 4H), 1,70 (d, J = 12,8 Ty, 1H), 1,50-1,40 (m, 2H), 1,31-1,23 (m, 1H). JKX-MC: Rt =
3,971 mun, [M+H] = 3812,

Hpumep 9: Cunrtes coegunenus 286

DopMy.Jia peakuMu:
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1. Cunre3 coeauHeHus 2
DAST (6 r) no6asinsinu B pactBop coenunaenust 1 (2 r) B DCM (70 mu) pu 0 °C. PeakiOHHYIO CMeCh

nepemewmnBaiu npu 25 °C B Teuenue 3 4. PeakiuoHHbI pacTBOp noOaBisiin B Boay (50 mut).
PeakinioHHbIi pacTBOp SKCTparupoBaiu auxjopmeraHoM (30 mi x 2). Opranudeckyro ¢asy
KOHLIEHTPUPOBAIU IPU OHIKEHHOM AaBiieHnH. OCTaTOK OYHIIAIK Ha KOJIOHKE ¢ crukarenem (I13:
DA =10:1), B pe3ynbrate nony4anu coenuHenue 2 (1,8 r, Berxon: 82 %).

2. Cunre3 coeauHenuss 286 2-((2-(4,4-nudropuuriiorekcu)-6-meroxcu-2H-nnnazou-5-
WI)Kap0amMomnJ) -6-MeTHJInupuaIuH-1-okcuaa
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Kap6onar ne3us (1,6 r) nobasnsuiu B pactBop coenunerns 3 (500 mr) u coenunenus 2 (731 mr) B
NMP (10 mn) mpu 25 °C. Peakunonnywo cmech nepememuBaid npu 90 °C B teuenume 16 .
Peakunonnslii pactBop nobasmsii B Boay (30 MiI) M SKCTPAarupoBaid € HCIOJIb30BAHUEM
stunanerata (10 mn x 3). Opranudeckyro ¢a3y KOHLEHTPHPOBAIU MPU MOHUKEHHOM JABJICHHH.
OcTaToK OYHINAIH C TOMOIIBIO PENapaTHBHON BEICOK03( (HEKTUBHOM JKUIKOCTHON XpoMaTtorpaduu
(CH3;CN:H»0O (0,1% NH4HCOs3) = 40-70 %, Y@: 214 HM, CKOpOCTh MOTOKa: 15 ™Mi/MuH), B
pesynbrate nonyyanu coeauaenue 286 (129 mr, Bexon: 18 %).

'H SAMP (400 MI'u, DMSO-d6): & 14,17 (s, 1H), 8,80 (s, 1H), 8,35 (s, 1H), 8,32-8,29 (m, 1H), 7,78-
7,76 (m, 1H), 7,58 (t, J = 8,0 I'u, 1H), 7,13 (s, 1H), 4,68-4,57 (m, 1H), 3,97 (s, 3H), 2,53 (s, 3H),
2,32-2,07 (m, 8H). )KX-MC: Rt = 3,692 mun, [M+H] = 417,2.

Hpumep 10: Cunres coenunenus 287

DopMyJia peakHu:
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1. Cunte3 coenunenus 287 2-((6-(numermnamuno)-2-((17,4r)-4-ruapoKcu-4-MeTHIILUKIIOT €KCHIT )-
2H-nHpazon-5-ni) kapoamMomn)-6-MeTHInupuIuH- 1 -okcuia
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Kap6onar ne3us (800 mr) nobasnsinu B pactop coenunenus 1 (255 mr) u coenunenus 2 (350 mr) B
NMP (5 mn) mpu 25 °C. PeakiuonHyro cMmech nepememmBanu npu 90 °C B teuenue 16 u.
PeakunonHnblii pacTBop noGaBmsii B Boay (30 M) M OKCTpPAarupoBaid C HCIOJb30BAHHEM
stunanerara (10 mu x 3). Opranudeckyroo a3y KOHLUEHTPHUPOBAIU MPU MOHMKEHHOM aBJICHHH.
OcraTok OuMIIaIHN C TOMOIIBIO MTPpenapaTuBHON BEICOK03()(heKTHBHOI )KUAKOCTHOM XpoMaTorpaduun
(CH3CN:H20 (0,1% NH4HCOs3) = 35-60 %, V®: 214 HM, CKOpPOCTh MOTOKa: 15 MIi/MHUH), B
pesyJabTaTe nojydanu coequHenue 287 (51 mr, Beixox: 15 %).

'H SIMP (400 MI'u, CDCI3): § 14,03 (s, 1H), 8,92 (s, 1H), 8,46 (d, /= 8,0 I'u, 1H), 7,89 (s, 1H),
7,41-7,35 (m, 3H), 4,37-4,31 (m, 1H), 2,84 (s, 6H), 2,63 (s, 3H), 2,37-2,27 (m, 2H), 2,11-2,05 (m,
2H), 1,93-1,85 (m, 2H), 1,61-1,58 (m, 2H), 1,33 (s, 3H). )KX-MC: Rt = 3,298 mun, [M+H]" = 4243

Hpumep 11: Cunres coequnennii 015 u coenunenus 288

dopmyJia peakiuu:
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1. Cunre3 coenuHeHus1 3
Coenunenne 1 (5 r), coenunenue 2 (26 1) u kapOoHat nesus (29 r) mocienoBaTeIbHO T0OABISIIH B

DMF (400 mi) npu 20 °C. Peakunonnyroo cmech nepememmBanu npu 90 °C B TeueHue 24 4 B
atMocdepe azora. PeakumonHblil pacTBop oxiaxkngamu ao 20 °C, noGasmsuim Bomy (800 mu) u
SKCTPArHpOBaJIM ¢ MCTONb30BaHueM >Tranerata (800 mu x 3). Opranudeckyro a3y mpombIBaIn
HACBIIEHHBIM pacTBOpoM xyopuaa Hatpus (500 mu x 3), merunpatupoBaiu Haj Oe3BOAHBIM
cynbdarom HaTpus, (PUIBTPOBANM M KOHIEHTPUPOBAIHM IPHU MOHWKEHHOM aaBieHHH. OcCTaTok
OUYMINANIA C TIOMOIIBI0 KOJIOHOYHOW Xpomarorpapuu Ha cuimkarene (meTposeiHbiii s¢up:
stunanerar = 1:1) u cycnengupoBamu ¢ nomouipto MTBE (50 mi), B pesynbrate momyuanu
coenunenue 3 (1,2 r, Berxon: 14 %).

2. Cunre3 coeguHeHus 4
Pd/C (0,1 r) nobasnsimu k pactBopy coenunenust 3 (1,1 r) B stmnanerare (200 mn) npu 25 °C u

NepeMenBaId PEaKUOHHYI CHUCTEMY B TeueHHe 16 4 B armocdepe Bomopona. PeaknnoHHBIN
pacTBOp (QUIBTPOBANN M KOHLEHTPUPOBAJIH NPH MOHWKEHHOM JAaBJIEHUH, B PE3yJIbTaTe MOJyYaln
coenunenue 4 (901 r, Bexon: 90 %).

3. Cunre3 coeguHeHus 6
Coenunenue 5 (900 mr) pactBopsiin B quxjopmerase (20 M) 1 MeIJIEeHHO OOABIISUIN PEaKIIHOHHbIN

pactBop ¢ mCPBA (2,5 r). Peakuuonnytwo cmech nepemernnBanu npu 25 °C B Teuenue 16 u.
Peaxuyionsslii pactBop ¢uibTpoBanu. OCTaTOK racuid BOAHBIM PAacTBOPOM CyJb(pHUTa HATPUSL
PeaxuuonHsIii pactsop gosoauau A0 pH <7 cOnstHON KUCIOTON U SKCTPArupOBAIU JUXJIOPMETAHOM
(50 ma x 3). Opranuyeckyro a3y KOHLEHTPHUPOBAIM W OUHUINAINM C HMOMOIIBIO KOJOHOYHOH
xpomaTorpaduu Ha cuimkarese (meTposeiHbli 3¢up: sTmnanerat = 1:1), B pe3yapTate Moayvain
coequnenue 6 (0,68 r, Beixom: 69 %).

4. Cunre3 coenuHeHust 7
HATU (376 mr) u DIPEA (128 mr) nobasinsiiu B pactBop coenuHenust 6 (164 mr) u coennHenus 4

(250 mr) B8 DMF (10 mun) mpu 25 °C. PeakMOHHYIO CUCTEMY NEpeMelInBaiu B TeueHne 16 4. B
peakuMOHHBIN pacTBOp nobasisiin Boxy (100 MiT) M SKCTparupoBaiiu ¢ UCTIOIb30BaHuEM DA (20 M
X 3). DKCTpakThl TPOMBIBAIM HACBIIIEHHBIM pPacTBOpOM xJjopuma Hatpus (200 wu),
AETUIPATUPOBATH Hall OE3BOMHBIM CyJb(AaTOM HATPHs, (PHIBTPOBAIM W KOHLEHTPHPOBAIU TpPHU
NOHMKEHHOM jaBiieHHH. OCTaTOK OYHMINAIM TPU TOMOIIM KOJIOHOYHOW Xpomartorpaduu Ha
cunukareje (guxjopmeraH: MeraHon = 40:1) W cycneHOIUpOBalld, B pe3yJbTaTe IMONydaliu
coenunenue 7 (480 mr, Bexox: 99 %).

5. Cunre3 coenuHeHnus 8
4 M consiayro kucaoty (10 mur) nobasisuim k pactBopy coenuneHus 7 (480 mr) B auokcane (10 mur)

npu 0 °C. Peakuuonnyro cuctemy nepemewnsaiu npu 30 °C B Tedenue 16 4, oxnaxaanu 1o 0 °C,
nosoxauiu pH o 8 HackimennbiM pactBopoM NaHCOs3, skctparuposanu DA (40 mi x 5), mpoMbIBaIu
HacbieHHbIM pactBopoM NaCl (200 mut), neruppatupoBanu Haj O€3BOAHBIM CYJIb(ATOM HATPUS,
¢unbTpOBaIM W KOHLEHTPHPOBAIM MpPH TMOHWKEHHOM JABIEHHH, B pe3yJbTaTe IOJIyYalH
coequnenue 8 (435 mr, Bexon: 99 %).

7. Cunre3 coenunenust 015 2-((2-((1r,4r)-4-ruapoKCHIMKJIOTeKCHI) -6-MeToKcu-2 H-unaa3oln-
S-un)kapéamon) -6-uzonponuanupuanH-l-okcuaa u coeguHenusi 288  2-((2-(1s,4s5)-4-
THAPOKCHLUKJIOTeKCHJI)-6-MeTokcu-2H-unaa3on-5-uia)kapdamon) -6-u3onponuanupuaul-1-
OKCHIA
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boprunpun Harpus (118 mr) nobasnsiinm B pactBop coenunenus 8 (435 mr) B meranose (20 mi) pu
0 °C. Peakuuonnyrwo cmech nepememusanu npu 30 °C B teueHue 16 4. PeakuuoHHbIN pacTBOp
noBomuan A0 pH = 7 HacelIIEHHBIM XJIOPHIOM aMMOHHS, TIIOBEPTajid SKCTPAKLHUH C
ucnoabpzoBanueM DCM (40 mi x 5) u mpombiBasiu HackimeHHbIM pacTBopoM NaCl (200 mir). OcraTok
OUYHMIIANA C TIOMOLIBIO TIPENapaTHBHON BBICOKOA(P(PEKTUBHON KUIKOCTHOW Xpomarorpadpuu
(CH3CN:H20 (0,1% NH4HCOs3) = 30-70 %, YV®: 214 HM, CKOpPOCTb MOTOKa: 15 Mi/MuH), B
pesynbraTe nonydanu coenunenue 015 (Bpems ynepkusanust Rt = 28,13 mun, 171 mr, Beixon: 39
%) u coenunenue 288 (Bpems yuepxkuBanust Rt = 29,25 mun, 44 mr, Boixon: 10 %).

Coeannenne 015

'H AIMP (400 MI'u, CDCI3): & 14,18 (s, 1H), 8,88 (s, 1H), 8,44(d, J=5,2T'y, 1H), 7,83 (s, 1H), 7,47-
7,40 (m, 2H), 7,05 (s, 1H), 4,34-4,33 (m, 1H), 4,04 (s, 3H), 3,99-3,95 (m, 1H), 3,82-3,80 (m, 1H),
2,30-2,26 (m, 2H), 2,19-2,16 (m, 2H), 2,05 (q, J = 9,2 I'y, 2H), 1,60-1,50 (m, 2H), 1,36 (s, 3H). 1,35
(s, 3H). XX-MC: Rt =3,531, [M+H]" = 425,2.

Coenunenne 288

'H SIMP (400 MI'u, CDCI3): & 14,17 (s, 1H), 8,88 (s, 1H), 8,44 (d, J = 5,2 T'u, 1H), 7,89 (s, 1H),
7,47-7,40 (m, 2H), 7,06 (s, 1H), 4,39-4,37 (m, 1H), 4,14 (s, 1H), 4,05 (s, 3H), 3,99-3,95 (m, 1H),
2,38-2,34 (m, 2H), 2,09-2,04 (m, 2H), 2,01-1,96 (m, 2H), 1,80-1,76 (m, 2H), 1,36 (s, 3H). 1,35 (s,
3H). XX-MC: Rt =3,472, [M+H]"=4252.

Hpumep 12. Cunres coequnennii 014 u coequnenns 218

®opmyJia peakiuu:
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1. Cunre3 coenuHeHus1 3
Pd(dppf)Cl2 (113 mr) u K3POg4 (13,4 1) nobassumu B pactBop coenunenus 1 (7,3 r) u coequHeHus 2

(6,5 r) B Tonyone (70 mu). Peakimonnyro cmech nepememmBanu rnpu 100 °C B tedenue 16 4 B
arMoc(epe a3ora. PeakIMOHHBIA PacTBOP OXJAKAAIH M KOHLEHTPUPOBAIN MPU IOHMKEHHOM
nasieHnd. OCTaTOK OUYMINAIHA C TIOMOIIBID TOHKOCIOWHON XpomaTorpaduu (merponelinsiii >¢up:
stunauerat = 20:1), B pezynprare nonydanu coenuaerne 3 (1,2 r, Boxoxn: 20 %).

2. Cunre3 coennHenus 4
m-CPBA (5,7 1) nobasmsiniu B pactBop coemmuenust 3 (1,1 r) 8 DCM (100 mn) mpu 25 °C.

Peaknmonnyo cmechp nepemewmnBany npu 25 °C B TedeHue 48 4. PeakIIMOHHBII pacTBOp racuiu
HACBIIEHHBIM PacTBOPOM cysb(pura HaTpus (2,4 ). Opranndeckyro a3y npOMbIBaIH HACHIIEHHBIM
pactBopoM OumkapOonara Hatpus (100 mn X 3), mermzppatupoBanu Haj Oe3BOIHBIM CyJb(aTOM
HaTpusl, GUIBTPOBATM U KOHLIEHTPUPOBAJIM INPH MOHMKEHHOM JIaBJIEHUH, B PE3yJbTaTe MOJIydasu
coequnenue 4 (1,1 r, Bexox: 92 %).

3. CuHre3 coeguHeHHs S
Coenunenue 4 (1,2 r) u LIOH.H>0 (730 mr) nocnenosatensHo qobasisuiu B THEF/H>0 (30 mi1/10 mn)

B atMocdepe azora. PeakiuonHyro cuctemy nepememmmsanu npu 30 °C B TeueHue 4 4 mocne
3aBepiueHus qodasieHus. B peakunoHHbIi pacTBop nodasisuim Boay (50 mun). 3Hauenue pH BoxHOM
¢asy mosommmm no pH = 7 ¢ nmomombto 1 H. HCl. PeakumoHHBIN pacTBOpP 3KCTparnpoBad
straneratoM (100 mut X 3), MpOMBIBAJIN HACHIIEHHBIM COJIEBBIM pacTBOpoM (200 M), CyIININ Hax
0e3BomHBIM Cyib(aTOM HaTpus, (UIBTPOBAIM TOA BAKyyMOM M KOHLEHTPUPOBAJIU IPU
NOHIDKEHHOM JABJICHUH, TIPU 3TOM TOJy4ain coenunerue S (844 mr, Bbxon 84 %).

4. Cunre3 coenuHeHus 7
DECI (427 mr) noGasJisiiu B pacTBop coenriHenus 6 (450 mr) u coenunenus S (319 mr) B nupuavte

(35 M) mpu 25 °C. PeakIMoHHYIO CHUCTEMY THepeMeluBaiy B TeueHue 16 4. [ToJHOCThIO yrassiuiu
pacTBOPUTEND MPH MOHIKEHHOM JaBiieHuH. B peakunoHHbIN pacTBOp Aodassiiu Boay (100 mut) u
sKCTparupoBaiu ¢ ucnoynbzoBaHueM DCM (100 mut x 3). DKCTpaKThl MPOMBIBAJIH HACHIIIIEHHbIM
pactBopoM xjiopuaa Hatpusi (200 mut), mermapatupoBasid Haa Oe3BONHBIM CyJb(paToOM HaTpUs,
(GunbTpOBAM M KOHLEHTPUPOBAIU MpPU TMOHIKEHHOM naaBiieHHMH. OCTaTOK CYCIEHAMPOBAIH C
stunaneratoM (10 mut), B pesynbrate nony4anu coenunenre 7 (314 mr, Beixon: 45 %).

5. Cunre3 coennHenus 8
4 M comsiayro kucnoty (250 mut) noOaBnsiin B pactBop coenunenus 7 (289 mr) B rerparuapodypane

(25 mi) mpu 0 °C. Peaknmonnyto cucremy nepementrsainu rmpu 30 °C B TeueHne 16 4, oxyaxaanu 10
0 °C, noBomunmu no pH = 8 wHaceimenasiM pactBopoM NaHCO; u moasepranu 3KCTPAKIUU C
ucnionbzoBanneM DCM (40 mur % 5). DkcrpakThl mpombiBanu HackimeHHbIM NaCl (200 mo),
AETUIPATUPOBATH Hall O€3BONHBIM CyJb(AaTOM HATPHs, (PHIBTPOBAIN W KOHLEHTPHPOBAIU MPHU
MOHMKEHHOM JaBJIEHHH, B pe3yJIbTaTe NOoJy4aiu coenuHerne 8 (249 mr, Berxox: 95 %).

6. Cunre3 coeguHenusi 014 2-pukjaonponuia-6- ((2-((1r,4r)-4-ruapoKCHIHKJIOTEeKCHI) -6-
MeTokcHu-2 H-mnpaszon-S-uia)kapbamonn)nupuann-l1-okcnaa u Coeagunennsi 218 Cunres 2-
oUKJonponuia-6-  ((2-((1s,4s)-4-ruapoKCULMKIOreKcHa)  -6-memoxcu-2  H-unpazon-5S-
Wwi)kapéamona)nupuaun-1-okcuaa
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boprunpun Harpust (67 mr) nobasnsinu B pactBop coenuaenus 8 (249 mr) B meranone (20 mi) mpu 0
°C. Peakunonnyro cmech nepememusanu npu 30 °C B TeueHue 16 4. PeakimoHHBIN pacTBOp
noBomumn no pH = 7 HacblIeHHBIM XJIOPUAOM aMMOHHSI M TIOABEPrajll HKCTPAKLUU C
ucnonb3oBanneM DCM (40 mut x 5). DKCTpakThl MpOMbIBaJIN HackleHHbIM pactBopom NaCl (200
mi). Ilomy4deHHBII OCTAaTOK OUYMINATM C TOMOIIBK INPENapaTHBHON BBICOKO3(PPEKTUBHOMN
xuakoctHor xpomatorpadpun (CH3CN:H>O (0,1% NH4HCOs) = 30-70 %, Y®: 214 HM, CKOPOCTh
noroka: 15 mi/mMun), B pesyibrate nonydaiu coenuHenne 014 (Bpems ynepsxuBanus Rt= 7,99 mum,
108 wmr, BeIxOA: 43 %) u coenunenue 218 (Bpems yaepskusanusi Rt= 8,50 muH, 14 mr, Bbixon: 5 %).
Coennnenne 014

'H AIMP (400 MI'u, CDCI3): & 14,26 (s, 1H), 8,87 (s, 1H), 8,39 (d, J=8,0 'y, 1H), 7,82 (s, 1H), 7,39-
7,35 (m, 1H), 7,04 (s, 2H), 4,37-4,29 (m, 1H), 4,04 (s, 3H), 3,83-3,75 (m, 1H), 2,88-2,80 (m, 1H),
2,28-2,25 (m, 2H), 2,18-2,15 (m, 2H), 2,09-2,00 (m, 2H), 1,58-1,48 (m, 2H), 1,29-1,26 (m, 2H), 0,84-
0,82 (m, 2H).

KX-MC: Rt =3,312, [M+H]" = 423,2.

Coenunenne 218

'H SIMP (400 MT'u, CDCI3): § 14,20 (s, 1H), 8,88 (s, 1H), 8,40(d, J=8,0 'y, 1H), 7,80 (s, 1H), 7,38-
7,26 (m, 1H), 7,06 (s, 2H), 4,69 (s, 1H), 4,41-4,35 (m, 1H), 4,14 (s, 1H), 4,05 (s, 3H), 2,89-2,80 (m,
1H), 2,41-2,31 (m, 2H), 2,08-2,04 (m, 2H), 2,00-1,96 (m, 2H), 1,80-1,72 (m, 2H), 1,28-1,26 (m, 2H),
0,84-0,83 (m, 2H).

KX-MC: Rt=2,807, [M+H]"= 423 2.
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Hpumep 13: Cunres coenunenus 187

DopMysia peakMu:
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1. CHHTes coeNHEeHHUs 2
DMAP (42,5 1), TsCl (63,4 r) u TpusTinamus (63,9 1) moCiIen0BaTebHO TOOABISUTH K PACTBOPY

coenunenus 1 (50 r) B nuxnopmerane (500 mur) mpu 15 °C. PeakioHHYIO CMeCh IepeMeInBaIu MU
25 °C B Teuenne 18 u. B peakuuoHHbIi pacTBop nodasisum quxiaopmeraH (200 mMi1) 1 MPpOMBIBAIH
Bonoi#t (300 Mt x 2) u 1 M comsinoit kuciotoi (300 ma x 3). Opranuueckyro a3y neruapaTupoBaud
HaJl 0e3BOIHBIM CYJIb(paTOM HATPHS, PHIIBTPOBAIN U KOHIICHTPUPOBAJIH MPH OHWKEHHOM JIaBJICHUH,

IZ

B pe3yJibTare nojy4anu coenuHenue 2 (98 r, erxon: 99 %).

2. CuHre3 coeguHeHus 3
1 M constayro kucioty (300 M) nobassiii B pactBop coenunenus 2 (50 r) B Terparunpodypane

(300 mi) mpu 15 °C. Peakunonnyro cmech nepememusanu npu 25 °C B teuenne 20 u. Ilpu 0 °C
peakuMOHHBIN pacTBOp Aosoawnu A0 pH = 9 ¢ nomowesro 1 M pacteopa runpokcuna Harpus. s
BBITIOJIHEHHST OKCTpakumu pobasmsuin  stunanerat (200 mia X 3). DKCTpakThl MPOMBIBAITU
HACBIIEHHBIM PacTBOPOM XJyiopuaa Hatpus (300 mut), neruapatupoBaiv HaJ O€3BOHBIM CYIb(paTomM
HATpust, GUIIBTPOBAIN M KOHIICHTPHPOBAJIH MPU TIOHIKEHHOM J1aBieHnd. OCTaTOK CyCTIEHANPOBAIIN
¢ nerposeiinbiM 3¢upom (150 mir), mpu 3Tom nonyqanu coenunenue 3 (39 r, Bexox: 91 %).

3. CunTe3 coennHeHus S
Coemunenne 3 (74,6 M) mo kamsiM jpodaBisu K pactBopy coenuHeHus 4 (5,0 1) B

tetparuapodypane (100 mu) mpu -40 °C. Peakumonnyro cMmech nepemernusany rnpu -40 °C B TeueHue
4 4. ITocne okoHUaHHS peakuuu cornacHo AaHHbIM TCX peakuuo OCTaHaBIUBAIU MPU JOOABIEHUN
HACBIIIEHHOTO pacTBOpa xJjiopuaa ammonust (50 M), ans skcTpakiuu godassuy stunanerart (100
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MJI X 3), a TOJTy4eHHbIE SKCTPAKTHI IPOMBIBAJIN HACBILIEHHBIM PacTBOPOM Xjopuaa Hatpus (50 mi),
00e3BOKMBaM Haja Oe3BOAHBIM CyJNb(aTOM HATpus, (UIBTPOBAIM W KOHLEHTPHPOBAIH TIPHU
MOHM)KEHHOM JaBjeHuM. [lomydeHHBIM OCTaTOK OYMIIAIM C MCMONb30BAHHUEM KOJOHOYHOMN
xpoMatorpadun Ha cumkarese (meTposelHsiil >¢up: stunaneratr = 5:1), B pe3ysibraTe NoJydain
coequnenue 5 (900 mr, Bbxox: 16 %).

4. CuHTe3 coenniHeHus 7
KoHueHnTpupoBaHHYyIO cepHYIO KUCIOTY (80 Mit) 10OaBIISLITN B TPEXTOPIIYIO KOJIOY BMECTUMOCTBIO |

1. PeaknioHHyro cuctemy nepemermmBaiy npu -12 °C B TeueHue 5 MUH (4aCTh KOHIIEHTPUPOBAHHON
CepHOMN KUCJIOThI HAXOAUJIACh B COCTOSIHUU OOJIEZICHEHU ), 3aTEM MEIUIEHHO N00aBIISIIN COEANHEHUE
6 (10 r) mpu -12 °C u BRIIONHSIIN PEAKLIUIO, HE JOMYCKasl 3HAYUTENbHBIX KOJeOaHUI TeMIepaTyphl.
PeakinoHHsIi pacTBOp nepeMemnany npu -12 °C B TedeHue 5 MUH, 3aTeM 10 KaIUIIM MEIJIEHHO
n00aBIIsAIM CMEIIaHHBINA PACTBOP a30THON KUCIOTHI (8 MIT) U KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTBI
(8 mu) mpu temnieparype okoio -12 °C u nepememnBanu B TeueHue 1,5 4 npubausnuTensHo mpu -12
°C. OcyliecTBIAIN MOJHOE PacXOAOBAHHWE HUCXOAHOTO Marepuaa ¢ KOHTPOJEM MpPU MOMOLIU
TOYEYHOMN MJIACTHHBI. PeaKLIMOHHBIN paCTBOP MEAJIEHHO BIMBAJU B JIESHYIO BOAY, IEPEMELINBAIN
IpU HU3KOH Temmeparype B TeueHne 20 MUH, (QHUIBTPOBAIM M HPOMBIBAIN BOAOH. PuibTpar
yIapuBaJi J0CyXa MPU MOHIKEHHOM JaBJIEHUH, B pe3yJIbTaTe rnosy4anu coenunenue 7 (13 r, BbIXON:
100 %).

S. Cunre3 coenunenust 8

Coemunenue 7 (30 r) pacrBopsuiu B JIM®PA (450 M) ¥ MENIEHHO MO KaruisiM JOOaBJISLTH
ruapasuHruapat (36,3 mu, 98 %) npu 0 °C. PeakunonHslil pactBop nepememnsany npu 120 °C B
teuenue 18 4. Ilocne 3aBeplieHUs peakuy PEaKLMOHHBINA PACTBOP OXJIAXKIAIH, 3aT€M MEIJIEHHO
BJIMBAJIM B JIENSIHYIO BONY, MepeMeuInBaiu B TedeHrne 10 MuH, GUIBTPOBAIHM U MPOMBIBAIH BOJOH.
DubTpar ynapuBaiu 10cyxa Mpyu MOHWKEHHOM JIaBJIEHUH, B Pe3yJIbTaTe MOJIydaly COequHEeHue 8
(20 r, BBIXOZ: 69 %).

6. Cunre3 coenuHeHus 9

Coenunenve 8 (10 r) u mammamueBbll KaTtanu3aTop Ha yriepomHoMm Hocutene (5 r, 10 %)
MOCJIeI0BATENbHO A00aBsiIn B sTianetar (200 mir). PeakimoHHBIH pacTBOp MepeMeNuBaid pu
20 °C B Teuenue 16 u B armocdepe Bomopoaa. [Tocie 3aBepiueHus peakiuu 100aBISITN UETUT IS
GunbTpauu TMAUTAAUEBOrO KaTajiu3aTopa HAa VYIJEPOJAHOM HOCHTENE W KOHLEHTPHPOBAIU
PEaKLMOHHBIN PacTBOP, CYIIWIH C oyueHHeM coenuHerns 9 (8 r, Bexoxn: 94 %).

7. Cunre3 coenuHenus 11
Hobasnsin m-CPBA (25 1) B pactBop coemunenus 12 (10 r) 8 DCM (200 mui) mpu 25 °C.

Peaknmonnyro cmech nepememuBanu npu 25 °C B TedeHue 16 4. PeakuMOHHBIM pacTBOp
¢unbTpoBany, a puabTpar OJOKMPOBAIM HACHIIIEHHBIM PAacTBOPOM cyibdura Hatpus (15,6 r).
PeakIMoHHYI0 CUCTEMY TIepeMEIINBaIH B T€USHHE 2 4 U SKCTparuposaiiu. BonHyo a3y noBogwiu
no pH < 7 consHoli kuciotod u skctparupoBamu DCM (50 mn x 3). Opranmueckue asu
OOBEOMHSUIN M KOHLEHTPHPOBAIHM, a OCTaToK cycrneHauposamn ¢ EA (300 mu), B pesynbrare
nony4anu coequHerne 11 (10,1 r, Berxox: 90 %).

8. Cunre3 coequHenus 10
EDCILHCI (2,6 r) nobasnsinu k pacrBopy coenunerus 9 (1,5 r) u coenunenus 11 (1,4 r) 8 Py (15 mi)

npu 25 °C. PeakunoHHyo cmech nepemernnsany npu 25 °C B Teuenue 16 4. PeakiinoHHbIi pacTBOp
JIErUIPaTUPOBANIA U KOHLIEHTPUPOBAH, a ocTaTok cycneHauposaniu ¢ MeOH:H>O = 20 m1:20 My, B
pesyabraTe nony4anu coequnenue 10 (1,3 T, Bexon: 48 %).
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9. Cunre3 coennnernus 187 2-((2-((1r,4r)-4-3THHWI-4-THAPOKCULHKIOTeKCHI)-6-MeToK cu-2 H-
HHAA30/1-S-ua)kapéamonJi)-6-MeTHINUPHANH-1-0kCHAA
=
|

\",‘+ o)

O HN - oH

00O
187

Coenunenue 10 (300 mr), coenunenue S (444 mr) u kapOoHar uesus (820 mMr) mocienoBaTeNbHO
nobasnsin B NMP (10 mur) npu 30 °C. Peakimonnyro cMmech nepemermsain npu 90 °C B TeueHue
18 u. ITocne 3aBepienus peakiuu no AaHHBIM XKXMC peakioHHbIH pacTBOp oxJaskaanu a0 30 °C,
nobasnsimu Boxy (15 Mu) 1 OCTAHOBKHM pEAaKIMM W SKCTPArupoBad C HCIOJIb30BAHUEM
srunanerara (10 mu x 3). DKCTpakThl MPOMBIBAJIN HACHIIEHHBIM pacTBOpoM xJjopuna Hatpus (10
MJ1), AETUAPATUPOBAJIM Ha/l O€3BOAHBIM CyJIb(ATOM HATPUsl, GUIBTPOBATIHM U KOHLEHTPUPOBAIHU TIPH
MOHMKEHHOM JaBieHud. OCTaTOK OYMINAIU C IOMOIIBIO IPENnapaTUBHONW BBICOKO3(PQEKTUBHOMN
xuakoctHoi xpomarorpapuu (CH3CN:H20 (0,1 % NH4sHCOs3) = 5-90 %, Y®: 214 HM, CKOpPOCTb
noTtoka: 15 mu/MuH), B pesysbrarte nony4ainu coeaunenue 187 (85 mr, Beixoa: 20 %).
'H SIMP (400 MI'u, CDCI3): § 14,14 (s, 1H), 8,89 (s, 1H), 8,46 (dd, J 1= 7,6 Ty, J »= 2,8 'y, 1H),
7,87 (s, 1H), 7,45-7,37 (m, 2H), 7,07 (s, 1H), 4,44-4,33 (m, 1H), 4,06 (s, 3H), 2,69-2,60 (m, 4H),
2,33-2,27 (m, 4H), 2,25-2,17 (m, 2H), 1,90-1,79 (m, 2H). ’XX-MC: Rt = 3,162 mun, [M+H] =
421,2

[Ipumep 14: Cunre3 coenunenuii 019 u coequHenus 292

dopMya peakLuu:
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1. CuHre3 coeauHeHus 3
PPh; (15 1) nobasnsinu x pactBopy coenunenusi 1 (7 r) u coequnenus 2 (3,37 r) B THF (200 mu) Ha

nensiHoW Gane. PeakimonHyro cuctemy nepememrsanu B Teuerune 10 mun. DIAD (3,1 r) menneHHo
IO KaruisiM TOOABJISUTH K PEAKLIHOHHOMY PacTBOPY, & PEAKLIMOHHYIO CUCTEMY MepeMerrBaiu mpu 30
°C B teuenue 18 u. B peakumonHHblil pacTBOp noOamisuin Boay (50 MIJI) M 3KCTparupoBaIH C
ucnionb3oBanrueM stwianerara (40 mum X 4). Opranudeckyro a3y KOHLIEHTPUPOBAIH TIPU
MOHMKEHHOM JiaBjieHnu. OCTaTOK OYHMINAId C TOMOINBIO KOJOHOYHOW Xpomarorpadum Ha
cumukarene (PE:EA = 10:1 - PE:EA = 2:1), B pe3ynbraTe nony4anu coenuHerne 3 (6,0 r, Bbixoa: 66
%).

2. Cunre3 coennHenus 4

Pd/C (1,0 r, 10%) nobasmsiu B pacTBop coenuneHus 3 (6,5 r) B atunanerate (300 mn) pu 15 °C u
peakiuoHHyr0 cructeMy rnepememuBanu npu 30 °C B Tedenue 18 u B aTMocdepe Bomopona mox
nasyieareM 760 Topp. PeakunoHHbIH pacTBOp QHIIBTPOBAN M KOHIEHTPUPOBAIN NPU TTOHWKEHHOM
JaBJIEHUH, B pe3yJbTare nonydanu coenuaenue 4 (4,5 r, Boxon: 80 %).

3. CunTte3 coennHeHus 6
EDCIHCI (2,1 r) noGasmstiu B pactBop coenunenust 4 (1,5 r) u coenqunenus S (1,1 r) B mupuaunae

(30 M) mpu 25 °C. Peakunonnyro cmech nepemernuany npu 25 °C B TedeHue 16 4. PeakimoHHbIH
pacTBOpP KOHLIEHTPUPOBAIH U BBIMAPUBAJIH, & OCTATOK OYMIIAIN Ha KOJIOHKe ¢ crumkarenem (I13:
DA = 1:1), B pe3ynbrare nonyyanu coenunaenne 6 (810 mr, Berxoxn: 32 %).

4. Cunre3 coenuHeHus 8
Kapbonar neswust (2,3 r) nobasnsinu B pacteop coenunenus 6 (810 mr) u coenqunenus 7 (1,1 r) B DMF

(15 mi) mpu 25 °C. Peakunonnyro cmech nepemernusany npu 90 °C B redenue 16 4. B peakinOHHBIN
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pactBop nobasisuu Boay (50 MIT) M 3KCTparupoBajy ¢ UCMONb30BaHUeM 3Tujarerara (30 mu X 3).
Opranndeckyro a3y KOHLEHTPUPOBAIA NPU MOHIKEHHOM naBieHUH. OCTAaTOK OuWINAN C
MOMOIIBIO TTPeTapaTUBHON BBICOK03(PekTuBHOI sxunkocTHOM xpomarorpaduu (CH3CN:H>O (0,1%
NH;HCOs3) = 30-55 %, Y®: 214 HM, CKOpPOCTh MOTOKA: 15 MII/MHH), B pe3yJbTaTe IMOJIyYalH
coequHenue 8 (320 mr, Bexon: 28 %).

5. Cunre3 coenuHeHnus 9
4 mn 2 M constHOH KUCIOTHI 100aBysian B pacTtBop coenuHenus 8 (320 mr) B nuokcane (4 mun) npu

25 °C. PeaxuuoHHy cMech nepememnsanu npu 25 °C B teuenue 16 4. PeakliMOHHBIN pacTBOp
noBoxumu a0 pH > 7 pactBopom OukapOoHaTa HATPHsA U SKCTPArHPOBAIH C HMCIIOJIB30BAHHEM
stunanerata (10 mu x 2). Opranudeckyro a3y KOHLUEHTPUPOBAIM MPU MOHWKEHHOM JIaBJIEHUH, B
pesyJbTaTe nonydanu coequHenue 9 (250 mr, Bexon: 86 %).

6. Cunres COeIHHEHHUS 019 2-((6-(uuxaonponuameroxcu)-2-((1r,4r)-4-
ruapoxkcunukgorexkcu)-2H-unaazon-S-nia)kapéamonni)-6-meTnnupuauH-1-okcuga U
coeauHeHus1 292 2-((6- (uukaonmponuaMerokcH)-2-((1s,4s)-4-rugpoxcuuukJiiorekcun)-2H-
HHAA30/1-S-ua)kapdamonJi)-6-meTuanupuanH-1-okcuga

X, X, (0]

g .

O HN _ O HN =
- ,N"'<:>—OH - N OH
o} N o N

019 292
Boprunpun Hatpus (44 mr) nobassiiu B pacTBOp coenuHenust 7 (250 mr) B metanone (5 mu) npu 0
°C. Peakunonnyto cMmech nepemermuBany npu 25 °C B TeueHue 2 4. PeakIIMOHHBINA paCTBOP TaCHIIH
pactBopoM xjopuna ammonust (10 M) U moaBepraau SKCTPAKIMH C HCIIOIb30BAHHUEM STHIIALIETATa
(5 mu1 x 3). Opranuueckyro a3y KOHLIEHTPUPOBAIH MPHU MOHMKEHHOM aByieHHH. OCTaTOK OUHIIAN
C MOMOUIBIO TpernapaTuBHONW BbICOKO3((dekTuBHOM x)uakocTHoi xpomarorpaduu (CH3CN:H>O
(0,1% NH4HCOs3) = 35-60 %, Y®: 214 HM, CKOPOCTb TIOTOKA: 15 MI/MUH), B pe3yJibTaTe MOIy4aiu
coenunenue 019 (Bpems ynepxkuanust Rt = 10,7 mun, 77 wr, Beixoa: 31 %) u coenunenne 292
(Bpems ynepskuBanusi Rt = 11,1 mun, 12 mr, Beixoxn: 5 %).
Coeaunenue 019:
'H SAMP (400 MI'u, DMSO-d6): § 14,31 (s, 1H), 8,78 (s, 1H), 8,31-8,27 (m, 2H), 7,77-7,75 (m, 1H),
7,56 (t, J=17,6 'y, 1H), 7,07 (s, 1H), 4,69 (s, 1H), 4,40-4,32 (m, 1H), 4,02 (d, /= 6,8 'y, 1H), 3,56-
3,51 (m, 1H), 2,52 (s, 3H), 2,09-2,05 (m, 2H), 1,97-1,87 (m, 4H), 1,44-1,34 (m, 3H), 0,66-0,61 (m,
2H), 0,48-0,45 (m, 2H). )XX-MC: Rt = 3,391 mun, [M+H]"=437,2.
Coeaunenue 292:
'H AAMP (400 MI'u, DMSO-d6): 6 14,31 (s, 1H), 8,79 (s, 1H), 8,31-8,29 (m, 2H), 7,77-7,75 (m, 1H),
7,57 (t,J=7,6Tn, 1H), 7,08 (s, 1H), 4,49 (d, /= 6,8 'y, 1H), 4,40-4,34 (m, 1H), 4,02 (d, /= 6,8 I'Ly,
2H), 3,87 (s, 1H), 2,52 (s, 3H), 2,33-2,22 (m, 2H), 1,56-1,75 (m, 4H), 1,66-1,60 (m, 2H), 1,41-1,34
(m, 1H), 0,65-0,61 (m, 2H), 0,49-0,45 (m, 2H). XXX-MC: Rt = 3,101 mun, [M+H] =437 2.

IIpumep 15: Cunres coennnenus 291

®opmyJia peaKkLuu:
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1. CunTe3 coeanHeHus 2
Coenunenue 1 (800 mr) pactsopsinu B Terparuapodypane (10 mi) mpu 0 °C. LIHMDS (1 M pactsop

B THF, 5,50 mi) MemieHHO MO KaruisiM A00aBJIsIM B peakHOHHBINA pacTtBop mpu 0 °C, 3arem
nepememtnBanu B TedeHue 60 muH npu 0 °C m menmneHHo nobGaBmsun Homomeran (680 wr).
Peaknmonnyto cmech nepememusanu npu 0 °C B teuenue 1,5 u. Ilocne 3aBepiueHust peakuu K
PEaKLMOHHOMY pacTBOpPY M0OABJSUIM HACBILICHHBIH pacTBOp xjopuma ammoHust (10 mu) mmst
raileHusl peakiuy, 3aTeM HKCTPAarupoBajM ATHJALETaTOM (25 MIl X 2) U KOHLEHTPUPOBAIU NPHU
MOHMKEHHOM aaBjieHuH. OCTaTOK OYMINAIM HAa KOJIOHKE C CHJIMKarejaeM (MeTposiedHbid 3Gup:
stunauerat = 7:1), B pe3ysbprare nony4daiu coequHenue 2 (420 mr, Beixoa: 55 %).

2. CunTe3 coennHenus 3
Coenunenue 2 (700 mr) u 3 M HCI (18 mu) nocnenoBarenbHo nodasinsiiu B Terparunpodypan (18

mit) ipu O °C. PeakirionHyto cmech nepememnainu npu S0 °C B Teyenue 5 4. [Tocne 3aBepiueHus
peaKkLMU K PeaKkIOHHOMY pacTBOPY M00ABJsUIM BOIHBIA pacTBOp TMApOKcuaa Hatpus (3 M) mns
nosenenus: pH 1o 8, 3aTem moaBepraiu SKCTPAKLUK ¢ UCMIOIB30BaHUEM aAuxyiopmerana (20 mi x 2)
U KOHILIEHTPUPOBAJH MPH MOHUKEHHOM AaBjieHnu. OCTaTOK OYHUINANN Ha KOJOHKE C CUJIMKAaresiemM
(nerponeiinbiii a3¢pup: sTrnanetat = 4:1), B pe3yiabTaTe nony4danu coearaerue 3 (420 mr, Beixon: 78
%).

3. Cunres coenunenus 4

Coenunenne 3 (390 mr) pacrBopsuin B 3taHone (8 mu) mpu 25 °C. B peakumoHHBIH pacTBOp
nobaBnsM Mo KaruisiM pactBop Oopruapuna Hatpust (112 mr) B stanone (1 mu) mpu -70 °C u
nepemeruBany npu -70 °C B reuenue 1 4. [Tocre 3aBepiieHus: peakiiu K peaKLHOHHOMY PacTBOPY
nobasysiu Boay (8 MIT) Juisl ralmeHWsi peakUuu, a 3aTeM SKCTPArHpOBAA C HUCIOJIb30BAHUEM
stunanerata (15 mn x 2). Opranudeckyro ¢azy KOHLEHTPHPOBAIU MPU MOHUKEHHOM JABJICHHH.
OcraTok OUHMINAIH PU TIOMOLIH KOJIOHOYHOH XpoMaTtorpaduu Ha CHiTHKarese (eTpoiedHbIi 3¢up:
stunanerat = 1:1), B pe3yabpTarte noiy4anu coequHenne 4 (280 mr, Bexon: 66 %).

4. CunTte3 coeqHeHus S
Coenunenne 4 (250 wmr), TosCl (406 wr), IMAII (261 wmr) u Ttpustunamun (0,5 wm)

nocjenosarenbHo nobaBmsin B guxjopmeraH (8 wmu) mpu 28 °C. PeakunmoHHYKH CMecCh
nepemeninBanu npu 28 °C B teuenue 18 u. Ilocne 3aBepiieHus peakLuy peaklMOHHbBIA PacTBOP
KOHLIEHTPHUPOBAJIM U BBITIAPUBAIIN, & OCTATOK OYHIIAN MPU MOMOIIH KOJOHOYHOH Xpomarorpaduu
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Ha cuiiiKarese (neTponeiHslii 3¢up: sTrnanerat = 6:1), B pe3yiabrarte nonydanu coenuHerue 5 (370
Mr, BbIxon: 64 %).

5. Cunte3 coeaumnenusi 291 2-((2-((1r,4r)-4-uuaHo-4-MeTHIIHKJIOTeKCHI)-6-MeToKkcu-2H-
HHAA30/1-S-ua)kapéamonJi)-6-MeTHINUPHANH-1-0kCHAA
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Coenunenue 5 (296 wmr), coenunenue 6 (350 mr) u xapOoHat nesus (808 mr) mocinenoBaTeIbHO
nobasnsiin B DMF (6 M) npu 25 °C. PeakunonHnyto cmech nepemernnsainu npu 90 °C B Teuenue 18
4 mocie 3aBepiueHusi noOasneHus. [locne 3aBepruenus peakumuu nodamsanu Boxy (10 mum) mos
raileHusl peakluuy, ABAKAbl HKCTPArupoBajM PEaKLHOHHBIH pacTBOpP C HCHOJIb30BAHUEM
srunanerata (40 mu). Opranudeckyro ¢asy KOHLEHTPUPOBAIM NPU INOHMKEHHOM [aBJICHUMU.
OcraTok OuUMIIaN C TOMOIIBIO MTPpenapaTuBHON BEICOK03()(heKTHBHOI )KUAKOCTHOM XpoMaTorpaduun
(CH3CN:H20 (0,1% NH4HCO3) = 5-95 %, Y®: 214 HM™M, cKOpOCTh IOTOKA: 15 Mi1/MUH), B pe3ysbTaTe
nojny4anu coequHenue 291 (80 mr, Beixox: 19 %).

'H SIMP (400 MI'u, CDCI3): & 14,14 (s, 1H), 8,88 (s, 1H), 8,45 (d, /= 7,6 T'u, 1H), 7,87 (s, 1H),
7,44-7,38 (m, 2H), 7,06 (s, 1H), 4,53-4,50 (m, 1H), 4,06 (s, 3H), 2,63 (s, 3H), 2,46-2,39 (m, 2H),
2,28-2,20 (m, 2H), 2,02-1,88 (m, 4H), 1,45 (s, 3H). XKXX-MC: Rt = 3,310 mun, [M+H]" = 420,2

[pumep 16: Cunre3 coequnenusi 002

dopMya peakLuu:
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1. CuHTe3 coeauHeHus 3
Coemunenue 2 (1,0 r), coenunenne 1 (0,91 r) u EDCI (1,6 r) noSasnsum k mupuauny (15 M) npu

28 °C. PeakuunonHyo cmech nepeMernuanu npu 28 °C B Teuenue 18 4. ITocne 3aBepiuenus peakuuu
PEaKLMOHHBII PacTBOP KOHLIEHTPUPOBAJIH NPU MOHWKEHHOM JaBJIEHUU U OCTaTOK CyCIEeHIUPOBaIU
C METaHOJIOM H BOIIOH, B pe3ysbTaTe nonydanu coenunenue 3 (1,0 r, Berxon: 56 %).

2. Cunre3 coequHenus 002 2-uukaonponuii-6-((2-((1r,4r)-4-ruapoxcu-4-MeTHIIHKIOT e KCHIT)-
6-meTokcu-2H-ungazog-S-uin)kapéamonn)nupuans-1-okcuaa
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Coenunenne 3 (500 mr), coenunenue 4 (675 wmr) um kapboHat nesus (1,26 r) mocnenoBaTeNbHO
nobasnsiiin 8 DMF (10 mut) npu 25 °C. PeakimonHnyro cMmech nepemernmsain npu 90 °C B Teuenne
18 u. TTocne 3aBepiieHUs] peakMK PEaKIIHOHHBIN pacTBop oxuaxaamu 1o 25 °C, nodasnsu Boxay (5
MJT) JJISl TAIIeHUs] Peakud W SKCTPArHpOBAM C HUCIOJb30BaHWeM sTmianerata (15 mm x 3).
DKCTPaKThl NMPOMBIBAIIM HACBHIIIEHHBIM COJIEBBIM pacTBOpoM (10 mur), oOe3BoxuBamu OE3BOIHBIM
cynbarom HaTpus, QUIBTPOBANM M KOHLEHTPUPOBAJIHM IPHU MOHMKEHHOM naBieHUH. OcTaTok
OUHIIAJTN C TOMOIIBIO BBICOK03(PekTrBHOI xunkocTHOoU xpomarorpaduu (CH3CN:H,0 =20-45 %,
Y®: 214 M, ckopocTh moTOKa: 15 Mi/mMuH), B pe3ynbprare nonydain coeauHenue 002 (130 wr,
BbIxOA: 19 %).

'H AMP (400 MI'u, CDCI3): § 14,22 (s, 1H), 8,89 (s, 1H), 8,40 (dd, J1 = 2,0 T'ny, J> = 8,0 'y, 1H),
7,87 (s, 1H), 7,37 (t, J= 8,0 ', 1H), 7,14-7,01 (m, 2H), 4,46-4,34 (m, 1H), 4,05 (s, 3H), 2,91-2,81
(m, 1H), 2,30-2,08 (m, 4H), 1,93-1,82 (m, 2H), 1,76-1,69 (m, 2H), 1,39 (s, 3H), 1,32-1,23 (m, 2H),
0,89-0,76 (m, 2H). XX-MC: Rt = 2,859 mun, [M+H] =4372

IIpumep 17: Cunres coenunenus 289

dopMyia peakLmu:
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1. CuHTe3 coeanHeHus 3
Coemunenue 1 (5,0 1), coenunenue 2 (2,3 r), kapoonat uesus (13,4 r), Pd2(dba)s (0,25 r) u BINAP

(0,51 r) mocnenoBatenpHO nobaBisk B MeTHiIOeH30a (100 mut) mpu 26 °C. PeakIImOHHYIO CMeCh
nepememBanu pu 80 °C B Teuenmne 18 u B atmocdepe azora. Ilocne 3aBepiieHUs peakuu
peakUMOHHBIN pacTBOp oxjaxkpanu ao 26 °C, nobasmsmu Boxmy (100 mur) M 3KCTparupoBasiu ¢
ucronb3oBaHueM sTrnanerata (200 ma X 3). DKCTPakThl MPOMBIBAIH HACBIEHHBIM COJIEBBIM
pactBopom (100 wmur), cymmnam Hax Oe3BOAHBIM CYJIb()ATOM HATPHs, KOHLEHTPHUPOBAIU MpPHU
NOHMKEHHOM JaBieHnd. OCTaTOK OUMINAIHN C WUCIOJIb30BAHHEM KOJIOHOYHOH Xpomartorpaduu Ha
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cuukarene (nerponenneiii 3¢up: strnanerat = 10:1), B pesynbraTe nony4anu coequerne 3 (1,3 r,
BbIxox: 30 %).

2. Cunre3 coennHeHnus 4

I'mnpokcun xamus (4,58 r) nobGasisun k pacrBopy coenunenus 3 (1,3 r) B stanone/Boxne (40 mn/10
mi). Peaknmonnyro cmeck nepememuBanu mnpu 90 °C B teuenune 16 4. PeakimoHHBIH pacTBOp
nosoaunu 10 pH = 6 ¢ nomowpo 1 M CONSIHON KUCIOTBI U SKCTPArMpPOBAIU C HUCIOIb30BAHUEM
srunanerara (100 ma x 3). DkcTpakThl mpoMbIBaIM BOAOH (50 MIJI) M HACBHIEHHBIM COJIEBBIM
pactBopoM (100 M), cymunan Hax Oe3BOAHBIM CyJnb(haTOM HATPUsS U KOHLEHTPUPOBAIU MpPU
MOHMKEHHOM JaBJIEHUH, B pe3yspTate noiydanu coenunenne 4 (1,12 r, sexon: 77 %).

3. CunTe3 coenHeHus S
m-CPBA (1,86 r) nobasnsinu B pactBop coenunenus 4 (360 mr) B nuxnopmerane (50 mi) mpu 26 °C.

Peaknuonnyo cmech nepememnsanu npu 26 °C B teuenue 3 cytok. [locne 3aBepiuenus peakuuu
PEaKLMOHHBIN pacTBOp (UIBTPOBAIH, K (UIBTPATy NOOABISUIM HACBIIEHHBIH pacTBOp Cyjibpura
HaTpus, fosoaunu pH 1o <7 ¢ mOMOLIBIO COSTHON KHUCIIOTHI, epemernnBanu npu 26 °C B TeueHue
2 4 ¥ mojBepraju 3KCTPAKLUU C HCHOJb30BaHMEM nuxyopmeraHa (200 mu x 3). DKCTpakThl
IPOMBIBAJIM HACBILIEHHBIM COJIEBBIM pacTBOopoM (100 mut), oGe3BoxkHBail OE3BOAHBIM CYJIb(ATOM
HaTpusi, QUIBTPOBATM M KOHLEHTPUPOBAIU NPU MOHMKEHHOM aasieHHu. OCTaTOK OYHUINAIU C
MOMOIIBK0 TOHKOCJIOWHOW XpoMarorpapuu Ha cuiukareie (nuxjiopmeraH: meraHona = 20:1), B
pesyJpTaTe nonyvanu coeguHenue S (60 mr, Bexon: 15 %).

4. Cunre3 coeguHenuss 289  2-(uukjgonponuaamMuuo)-6-((2-((1r,4r)-4-ruapoxcu-4-

MeTHJILHUKJIOreKcH)-6-merokcu-2 H-unaa3on-S-un)kapoamon)nmu pugus-1-okcuaa
=
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Coenunenue 5 (49 wmr), coenunenue 6 (69 mr), HATU (118 mr) u DIPEA (66 mr) nobasnsiim B
JIM®A (5 mi). Peakimonnyto cmech nepemenuBanu mpu 25 °C B Teuenue 18 4. PeakuuoHHbIH
pacTBOpP KOHLEHTPUPOBAIM MpPH TOHWKEHHOM JaBJICHHWH, & OCTATOK OYHUINAIA C IOMOIIBIO
npenapaTHBHON BbICOKO3(dexTHBHOMN kuakocTHOH xpomarorpadun (CH3CN:H>O = 30-95 %, YO:
214 HM, CKOPOCTb IOTOKA: 15 MII/MUH), B pe3yJibTaTe nojy4dain coequHerne 289 (95 mr, Bexon: 83
%).

'H AIMP (400 MI'u, CDCI3): & 14,29 (s, 1H), 8,89 (s, 1H), 7,86 (t, J = 6,4 ', 2H), 7,41 (t, /= 8,0
I'u, 1H), 7,15(s, 2H), 7,07 (s, 1H), 4,43-4,38 (m, 1H), 4,04 (s, 3H), 2,61 (br s, 1H), 2,25-2,13 (m, 4H),
1,89-1,85 (m, 1H), 1,75-1,64 (m, 4H), 1,39 (s, 3H), 0,93-0,90 (m, 2H), 0,74-0,72 (m, 2H). XX-MC:
Rt = 3,308 mun, [M+H]"=4522.

5. Cunre3 coenuHeHnus 9

NaN; (13,2 r) nobasmsuin k pactBopy coemmuenusi 10 (34 r) B stanone (350 mu) mpu 0 °C.
Peaknnonnyto cmech nepeMernanu npu 25 °C B TedeHue 16 4, a 3aTeM cpasy HCIOJB30BaJIN Ha
ClIeyIolIel CTaANH ITOCIIe 3aBEPLICHNUS PEAKLIUN.

6. Cunre3 coenuHenus 7

Ykcycnyro kucioty (30,6 1) u coenunenue 8 (22 r) nobasisinu B pactBop coeaunenus 9 (0,17 moinp)
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B 3tanone (350 mu) mpu 25 °C. PeakimonHyro cmech nepemernnsain npu 25 °C B TeueHue 10 MuH.
PeakunoHHBIH pacTBOp KHUIATIIIM € OOpaTHBIM XonoamabHHKOM mpu 80 °C M OCyLIecTBIsUIH
peakunro B Tedenue 16 u. Ilocnme 3aBeplieHust peakuuu 4YacTb PEAKLMOHHOIO pacTBOpa
KOHLIEHTPUPOBAJIH, CyCHEeHAupoBaiu ¢ Bopoi (70 mu) u GUIBTPOBANIM C TOJIYYEHHEM TBEPIOTO
BeIlecTBa. 1Bepaoe BemecTBO na00aBmsui B 3TaHon (200 mur), HarpeBanu C OOpaTHBIM
XOJIOAMJIBHIKOM M PacTBOPsIH, Ao0aBnsim #-rentad (200 min), CycrieHIUpOBaId B TeUeHHE 2 4 U
buapTpoBaNH ¢ ojy4eHueM coenunenus 7 (35 r, Berxox 67 % 3a nBe cTanuu).

7. Ilosy4yenune coenuHeHus 6

Pd/C (150 mr) noGasnsimu B pactBop coenuHenus 7 (300 mr) B atunanerare (50 mu) npu 25 °C.
Peaknnonnyro cmecpk nepememusanu npu 25 °C B teuenue 16 4. Ilocne 3aBeplueHUs] peakLyu
pPEaKLMOHHBIM pacTBOp (UIBTpOBANM W KOHLEHTPUPOBAIM IIPU TOHWKEHHOM JaBJIEHUH, B
pe3yJipTaTe nony4anu coequHeHue 6 (260 mr, Bexon 96 %).

IIpumep 18. Cunres coeaunenus 175

dopMyia peakLmu:
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1. Cunre3 coexunenuss 175 2-((2-((1r,4r)-4-(uuaHoMeTHI)-4-rHAPOKCHIIHKIIOTeKCHIT)-6-
MeTokcu-2H-unaa30-5-ua)kapéamon)-6-meTuanupuanH-1-okcuga

2
\N+| o]
(I)' HN _ OH
\omNII.O’/N

175
Kapbonar uesus (1,4 r) nodasimsuin B pacrBop coequHenus 1 (520 mr) u coenunenus 2 (806 r) B
DMF (10 mu) npu 25 °C. PeakuuoHHyw cmech nepememuBaid npu 90 °C B teyenune 16 .
PeakunonHslii pactBop nodasisuiu B Boay (50 mut) u skctparupoBaiu stuinaneratom (30 mu x 3).
Oprannveckyro a3y KOHLEHTPUPOBAIM NPU MOHIKEHHOM naBieHUH. OCTaTOK OuWINAN C
MOMOIIBIO TTPeTapaTUBHON BICOK03(hPekTuBHOI sxunkocTHOM xpomartorpaduu (CH3CN:H>O0 (0,1%
NH;HCOs) = 20-40 %, Y®: 214 HM, CKOpPOCTh MOTOKA: 15 MII/MHUH), B pe3yJibTaTe IMOIyYaJH
coequHenue 175 (64 mr, Beixon: 8 %).
'H SAMP (400 MI'u, DMSO-d6): & 14,16 (s, 1H), 8,79 (s, 1H), 8,37 (s, 1H), 8,32-8,29 (m, 1H), 7,78-
7,76 (m, 1H), 7,58 (t,J=8,0 Ty, 1H), 7,11 (s, 1H), 5,20 (s, 1H), 4,49-4,45 (m, 1H), 3,95 (s, 3H), 2,82
(s, 2H), 2,53 (s, 3H), 2,14-2,01 (m, 4H), 1,84-1,80 (m, 2H), 1,71-1,64 (m, 2H). )KXX-MC: Rt = 9,367
muH, [M+H]" = 436,2
IIpumep 19: Cunres coenunenus 176
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1. Cunre3 coeaunenust 176 2-((2-((1r,4r)-4-(uuaHoMeTHI)-4-rHAPOKCHIIHKJIOTeKCHIT)-6-
MeTokcu-2H-unaa300-5-ui)kap6amMmon)-6-uuKI0NpoNnUINUPUANH-1-0kcHaa

\N "

176
Coenunenue 8 (420 wmr), coenunenue 9 (601 mr) u kapbonat uesus (1,06 r) mociaenoBaTeIbHO
nobasism 8 DMF (10 mun) mpu 25 °C. PeakunonHnyro cmech nepememnsainu npu 90 °C B TeueHue
16 u. [Tocne 3aBepIueHus peakK PeaKLMOHHBIN pacTBOp oxJyaxkaanu 10 25 °C, nobasmsuum Boxy (5
MJI) IJIsl TAlleHHs PeaklUM M SKCTPArupoBald C MCIOJb3OBaHMEeM stmianerata (10 mm x 3).
DKCTPaKThl MPOMBIBAJI HACHIIIEHHBIM COJIEBBIM pacTBOpoM (10 mut), oOe3BoxkuBamu GE3BOIHBIM
cynbhaToM HaTpust, (GUIBTPOBAIM M KOHLEHTPUPOBAJIU INPH INOHIDKEHHOM naBieHHH. OcTaTok
OYHIIAJIU C TOMOLIBIO BBICOKO3( ek TUBHOM KkunkocTHOM XxpomaTorpaduu (CH3CN:H,0 = 25-55 %,
Y®: 214 HM, CKOPOCTh MOTOKA: 15 MIJI/MHH) M C MOMOIIBIO MpEnapaTUBHOW TOHKOCIOHHOH
xpomarorpadguu Ha cunukareie (nuxyjopmeraH: meraHoa = 20:1), B pe3yibTaTe MOJyYau
coequHenue 176 (25 mr, Boixon: 4 %).

'H AMP (400 MTI'u, CDCI3): § 14,25 (s, 1H), 8,89 (s, 1H), 8,39 (dd, J1 = 2,0 T'ny, J» = 8,0 'y, 1H),
7,86 (s, 1H), 7,38 (t, /= 8,0 'y, 1H), 7,09-7,03 (m, 2H), 4,53-4,43 (m, 1H), 4,05 (s, 3H), 2,90-2,81
(m, 1H), 2,76 (s, 2H), 2,33-2,17 (m, 4H), 2,13-2,03 (m, 2H), 1,99-1,93(m, 1H), 1,89-1,73 (m, 2H),
1,30-1,26 (m, 2H), 0,88-0,80 (m, 2H). 2)KXX-MC: Rt = 3,553 mun, [M+H] = 4622

IIpumep 20: Cunres coenunenus: 042

®opmyJia peakuuu:

OH

1. Cunre3 coenuHeHus 2

m-CPBA (13,3 r) nobasmnsuiu B pactop coenunerus 1 (5,0 r) B quxmopmerane (50 mi) mpu 25 °C.
Peaknmonnyro cmech nepememuBanu npu 25 °C B TedeHue 18 u. PeakuMOHHBIN pacTBOp
¢unbTpoBany, K GuIbTpaTy A0OABISIM HACBIIIEHHBIH BOIHBIA pacTBOp cynbdura HaTpus (8,2 r),
nepemermnBany rpu 25 °C B TedeHHe 2 4 U MOABEPTaN SKCTPAKIMU JuxjopMeTaHoM (50 mu x 3).
DKCTPaKTHl NMPOMBIBAIIN HACBIIIEHHBIM COJIEBBIM pacTBOpoM (50 mur), oOe3BoxkuBamu OE3BOIHBIM
cynbarom HaTpusi, (PUIBTPOBANM W KOHLIEHTPUPOBAIHM IMPH MOHWKEHHOM paaByieHHH. OcCTaTok
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CYCHEHIUPOBAIN C STHJIALETATOM U OYHUINAIH, B pe3yJbTaTe nosydanu coenwHeHue 2 (600 wr,
Bbixon: 11 %).
2. Cunre3 coeauHenusi 042 2-((2-((1r,4r)-4-ruapoxcu-4-MeTHJILHKJIOreKCH)-6-MeTokcu-2H-
HHAA30/1-S-ua)Kap0amMonJi)-6-MeTOKCUNHPUAHH-1-0Kcuaa
z
< |
07N
TN N
— N
e} N
I
042

]

Coenunenue 2 (92 mr), coenunenne 4 (150 mr), HATU (311 mr) u tpustunamus (165 Mr) noOasJsiiu
B DMF (5 mn) npu 25 °C. Peakuuonnyo cmech nepemewmnsanu rnpu 25 °C B Teuenue 16 4. [Tocne
3aBepIIEHHs PEAKLUU K PEaKIIMOHHOMY pacTBOPY A00aBIISIN BOAY (5 MJT) ISl TALIEHUS] PEAKLMU U
SKCTPArHpOBAJIH € HCTIONIb30BAaHUEM 3THianerata (5 Mit X 3). DKCTpaKThl IPOMBIBAJIM HACBIIIIEHHbIM
coseBbIM pacTBopoM (10 mir), 00e3BokHBaIu OE3BOJHBIM CYJb(ATOM HATPHUsI U KOHLEHTPUPOBAIU
IPU NOHMKEHHOM JaBieHHH. OCTaTOK OUHMINAIN C MOMOLIBIO BBICOKOI((EKTHBHON JKUIKOCTHON
xpomatorpaduu (CH3CN:H20 = 10-40 %, Y@: 214 HM, CKOpOCTb OTOKA: 15 MJI/MUH), B pe3yJjbTaTe
nojy4anu coequHenue 042 (96 mr, Beixon: 41 %).

'H SIMP (400 MT't, CDCI3): § 14,15 (s, 1H), 8,89 (s, 1H), 8,22 (dd, J1 = 2,0 T'y, J> = 8,0 ', 1H),
7,86 (s, 1H), 7,49 (t,J=8,0I'y, 1H), 7,11-7,02 (m, 2H), 4,44-4,34 (m, 1H), 4,16 (s, 3H), 4,03 (s, 3H),
2,29-2,08 (m, 4H), 1,91-1,82 (m, 2H), 1,73-1,69 (m, 2H), 1,39 (s, 3H). KX-MC: Rt =2,713 mu=,
[M+H]"= 4272

Hpumep 21: Cunre3 coeguHenuss B N-(2-((1r,4r)-4-ruapoxcu-4-MeTHILUKIOT€KCHIT)-6-
MeToKcH-2H-nHAa301-5-11)-6-Me THIIMHKOJINHAMHA

KTO\&@KTO’

Coemunenne 1 (150 Mr), coequaenue 2 (75 wmr), HATU (249 mr) u DIPEA (141 wr)
nocienosatenbHo no6asisui kK DMF (5 mur) mpu 25 °C. PeakiiMOHHYIO CMeCh epEeMEIINBAIH MTPH
25 °C B Teuenue 16 4. B peakunonHsiii pactBop nodapysii Boay (50 MuT) U 3KCTparupoBaju C
ucniosnb3oBaHrueM stuianerara (10 mu x 3). DKCTpakThl NMPOMBIBAIN HACBHIIIEHHBIM COJIEBBIM
pactBopom (10 ™), obe3BoxuBamu O€3BOAHBIM CyJdb(paToM HATpus, QUIBTPOBAIA U
KOHLIIGHTPUPOBAJIM TpPH  TOHIKEHHOM  jgaBieHHHd. OCTaTOK  OYMINAId C  TIOMOLIBIO
BbICOKO3(dexTnBHON skuakoctHor xpomatorpaduu (CH3CN:H2O = 30-95 %, Y@: 214 nm,
CKOPOCTB MOTOKA: 15 MJI/MUH) C MOJTy4eHUEeM TBEPIOro BemiecTsa Oenoro nseta (170 mr, Beixon: 79
%).

"H AMP (400 MT'u, CDCI3): 5 10,82 (s, 1H), 8,85 (s, 1H), 8,10 (d, J = 7,6 T, 1H), 7,87 (s, 1H), 7,78
(t,J=7,6Tu, 1H), 7,32 (d,J=7,2T1, 1H), 7,08 (s, 1H), 4,43-4,37 (m, 1H), 4,03(s, 3H), 2,66 (s, 3H),
2,27-2,13 (m, 4H), 1,89 (br s, 1H), 1,76-1,68 (m, 4H), 1,40 (s, 3H). XKXX-MC: Rt = 3,604 muH,
[M+H]" =395,2.

buonornueckas oneHka
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Crnenyrouue nmpuMepbl HCIBITAHUN HMCIONB3YIOTCS IJIST JAJbHEHIIEro OOBSICHEHUS HACTOSIIETO
n300peTeHNs], HO He MPeIHA3HAYEHBI JUIsl OTPAaHUYEHHS ero 00BbeMa.
CTpykTypa coenuHeHus1 A B IpuMepax ONOJIOTHUECKUX UCTIBITAHHH:

2
Fa A o)
F N OH
F HN > _/_ﬁ
\lN
N
HO
A

Crpykrypa coenmHenusi B, cuHTe3upoBaHHOro B mpumepe 21, B mpumepax OHOIOTHYECKHUX
WCTIBITAHU !

/4

0]

HN
o O
\O N ’
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IIpumep ucnbitanus 1. Onpenenenue nuruéuposanus IRAK4 uyenosexka coexmHeHusiMu,
ONMHCAHHBIMH B HACTOSIIEM A0KYMEHTe

OcHoBHBIE MaTepUAJIBI

ATP (Sigma, Ne o karanory A7699-1G)

JAMCO (Sigma, Ne o karanory D2650)

EDTA (Sigma, Ne o karanory ES134)

HEPES (Sigma, Ne o karanory V900477-500G)

DTT (Sigma, Ne mo karanory D0632-25g)

EDTA (Sigma, Ne o karanory B4184)

96-nynounsiii aHmet (Corning, Ne mo karasnory 3365)

384-nynounsiii mianmer (Corning, Ne o karanory 3573)

IIpouenypsi

HNHruOupyromyoo akTuBHOCTh coequHeHnii B oTHomeHnu IRAK4 B koruenTpauuu AT® Ha ypoBHE
Km wusmepsimn meromom MSA IRAK4 (aHanmu3 cnBura 3iaeKTpoOpeTHIecKON IMOIBUKHOCTH,
OTperesIeHUe MOIBUKHOCTH € IPUMEHEHUEM MHUKPOKUAKOCTHOTO YHIIA), KaK OMUCAHO HITKE.

B xauectBe (epMeHTa HCHOIB30OBATM PEKOMOWHAHTHBIN ciuThblii Oenmok N-konuesoir GST
(rnyratuon-S-tpanchepasa) u yenoseueckoir IRAK4 (GST-IRAK4, kunaza IRAK4 (Carna, Ne o
katanory 09-145)) B koHeuHol koHueHTpaimu 1 HM; AT® (Sigma, Ne o xartanory A7699-1G) B
KOHEYHOU KOHLIeHTpauuu 37 MKM;

CyOCTpaThl, WCMONb3yeMble JUII pEaKkUWd KHUHA3bl, TMPeAcTaBisim coboir  S5-FAM  (5-
kapookcupnyopecuenn) -medensii nomunentun (S-FAM-IPTSPITTTYFFFKKK-COOH) wu
cyocrparnbii nentun FAM-P8 (GL Biochem, Ne o katanory 112396) B KOHEYHBIX KOHLEHTPALHSX
5 MxM.
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B stom ananusze rorosunu 500 MkM ucxoassix pactBopos coenuHeHui B 100 % DMSO u cepuiino
B 4 pasa pasbapnsiin 1o 10-ro rpaguenta xonueHtpanuu 100 % DMSO ¢ mocneayromum 10-
KpaTHbIM pa3baBieHueM B OydepHoMm pactBope coenunenus (S0 MM HEPES, pH 7.5, 0,00015 %
Brij-35) ¢ monydeHnemM npoMeKyTOUHBIX pa3BENeHHN COCAMHEHUI B KOHEYHOW KOHIeHTpauuu 10
MKM-0,04 HM, conepsxkamux 10 % DMSO. ITo 5 MK mpoMeKyTOUHOTO pa3BeAeHUs IEPEHOCUIIH B
yepHbId 384-1yHOUHBIN MJIAHILIET.
IRAK4 paszbasnsinu 1o koHueHntpauun 2,5 HM B kuHazHoMm Oydepe (50 mM HEPES, pH 7.5,
0,00015% Brij-35, 2 MM DTT). Ilepenocunu no 10 mxn passeneHHoro IRAK4 B 384-myHouHbIH
TUTAHIIET U COBMECTHO MHKYOUPOBAN C coerHeHneM B Teuenue 10-15 muH.
CyOctpar u ATP paszbasmsuu 1o 12,5 MmxM u 92,5 mxM peakunonasiM 6ydepom (50 MM HEPES,
pH 7,5, 0,00015% Brij-35, 10 MM MgCl»), coorBetcTBeHHO. 1o 10 MKJ Kaxknoro pa3BeneHuUs
nepeHocwin B 384-myHouHbIN TuaHmeT u uHKyouposamu npu 28 °C B Teuenune 1 4. Peaxiuro
ocraHaBnuBanu npu nodasiernu 25 Mxa 50 MM D/ITA B 384-1yHOUHBIN TUIAHILET.
Crenenp unrubupoBanuss IRAK4 coeanHeHusIMH OLEHHBAJIM IyT€M W3MEPEHUS YPOBHS
dochopumupoannoro cyocrpara ¢ mnomoinbio Caliper EZ Reader (PerkinElmer), a ICso
PaCCUYMTHIBAIIN C TIOMOLIBIO TporpaMMHoro obecneuenust X L-fit.
Pe3ynbTaThl MMOKA3bIBAIOT, YTO COCAMHEHHs, OMHMCAHHBIE B HACTOSIIEM HM300pETEHHH, OKAa3bIBAIOT
3HAYUTEJIbHOE MHruOupyroee neiictsre Ha akTuBHOCTh IRAK4, a 3Hauenue ICso (HM) cocraBnsier
menee 100, mpeamoututensHO MeHee 30. B uacTHOCTH, HEKOTOpbIE NPUMEPHBIE 3HAYEHUS
AKTUBHOCTH COETUHEHUs] TOKAa3aHbl HUXKE:
3navyenusi ICso 1yl COEAMHEHWH, OMHMCAHHBIX B HACTOSINEM H300pPETEHHH, WHTUOMPYIOLINX
akTuBHOCTh IRAK4 yenoBeka, npuBeneHs! B Tabmuie 1.

Tabmuua 1. ICso mpu narubuposannu akTuBHOCTH IRAK4 venoBeka

HUnentuduxkarop ICso (M)
coeHEeHUsI

Coenunenue B 30,0
001 6,0
002 3,7
010 11,0
013 7,6
014 2,5
015 5.4
016 81
019 81
025 13,0
163 23,0
175 7,1
176 4,3
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187 9,2
218 8,3

220 14,0
284 28,0
285 5,9
286 14,0
287 13,0
288 13,0
289 1,7
291 14,0
292 14

IIpumep ucnbiTanus 2. Onpenenenune unruduposanuss IRAK1 4yenosexa coenmHeHHsIMH,
ONHMCAHHBIMH B HACTOSIIIEM H300peTeHHH

B naHHOM aHanu3e OLEHMBAIM WHTHOMpYIOLIee AEWCTBUE COeqUHEeHMH Ha akTHBHOCTH IRAK1
4eJI0BEKa C UCMOIb30BAaHUEM TEX JK€ MATEPUAJIOB, YTO U B IPUMEPE UCTIbITAHuUA 1.
HNHrubupyromyro akTuBHOCTh coequHenuii B oTHomeHuu IRAK1 B konuentpauuu AT® Ha ypoBHe
Km wusmepsmn meronom MSA IRAK1 (aHanmu3 cnBura 3aeKTpoQOpeTUYeCKON IMOIBUKHOCTH,
OTpeneNieHue TOABIKHOCTH C MPUMEHEHHEeM MHUKPOXXHMIKOCTHOTO YHIa), KaK OMUCAaHO Hivke. B
KadyecTBe (hepMEHTA UCTIOJIb30BAIN PEKOMOMHAHTHBIN CUThIi Oestok N-konueBoi GST (rmyraTHoH-
S-tpancdepasa) u uenoBedeckoit IRAK1 (GST-IRAKI1, kunaza IRAKI1, Carna) B KOHEYHOM
koHueHTpauun 3 HM; AT® (Sigma) mMmen KOHEYHYHO KOHUeHTpaumioo 97 MkM; cyOcTparsl,
UCTIONIb3YEeMbIE Il PEaKLUU KHHA3bI, TpeacTaBisuin codoit S-FAM (5-kapOokcudayopecuens) -
meueHbld nojunentun (S-FAM-IPTSPITTYFFFKK-COOH) u cyberpathsiii nentun FAM-P8 (GL
Biochem) B kOHEUHBIX KOHIIEHTPALMAX 5 MKM.

B stom ananusze rorosunu 500 MkM ucxoansix pactBopo coenuHenui B 100 % DMSO u cepuiino
B 4 pasa pasbapnsin 1o 10-ro rpaguenta konuentpanuu 100 % DMSO ¢ nmocneayromum 10-
KpaTHbIM pa3basiieHueM B OydepHoM pactBope coenunenus (50 MM HEPES, pH 7.5, 0,00015 %
Brij-35) ¢ mony4eHreM NMpOMEKYTOUHBIX pa3BeNeHUIN COSAMHEHMI B KOHEYHOUN KOHIeHTparwu 10
MKM-0,04 HM, conepskamux 10 % DMSO. ITo 5 MK mpoMeEKyTOUHOTO pa3BeaeHUs IEPEHOCUIIH B
yepHbli 384-1yHOUHBIN MJIAHILIET.

IRAK1 paszbasnsinmm 1o xkoHueHtpauun 7,5 HM B kuHazHoMm Oydepe (50 mM HEPES, pH 7.5,
0,00015% Brij-35, 2 MM DTT). Ilepenocunu no 10 mkn passeneHHoro IRAK1 B 384-nyHOuHBIH
TUTAHIIET U COBMECTHO MHKYOMPOBAJIN ¢ COeAMHEeHHEM B TeueHue 10-15 muH.

Cy6ctpar u ATP paszbasisutu 1o 12,5 MxM u 242,5 MxM peakiponHeiM 6ydepom (50 MM HEPES,
pH 7,5, 0,00015% Brij-35, 10 MM MgCl»), coorBetcTBeHHO. 1o 10 MKJ Kakmoro pa3BeneHHUs
nepeHocwin B 384-nyHouHbIN TulaHmeT u uHKyOuposamu npu 28 °C B TeueHue 1 4. Peaxiuro
ocraHaBiauBau rpu nodasnennu 25 Mkt S0 MM D/ITA B 384-myHOUYHBIN TUTAHIIET.
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HUarnbuposanne  IRAKI COCIMHEHUSIMM  OLIEHWBAld  IIyT€M  HU3MEPEHHUs  YPOBHA
dochopumuposanHoro cydctpara ¢ momombto Caliper EZ Reader (PerkinElmer), a ICso
PaCCUUTHIBAIIN C MIOMOIIBIO MPOTrpaMMHOT0 obecnieuenust X L-fit.

ITonyueHHBIE PE3YIBTATHI MOKA3BIBAIOT, YTO COSIUHEHUS, ONMCAHHBIE B HACTOSIIEM H300pETEHHH,
00J1amar0T 3HAYUTENIbHOW CEJIEKTHBHONW HHTUOUPYIOIIeH aKTUBHOCTHEIO B OTHOmeHWH IRAK4, a
otHowenue ICso (HM) st IRAK1 u IRAK4 cocrasnsier 6onee 500, mpenmouturensHo Oonee 200.
B wdacTtHOCTH, HEKOTOpbIE NPUMEpPHBbIE 3HAUEHUs] AKTUBHOCTU COEJUHEHMs IIOKa3aHbl HUXKE:
3nauennss ICso anmsi coeaMHEHUW, OMMCAHHBIX B HACTOSINEM H300PETEHHH, WHTHOMPYIOLINX
aktuBHOCTH IRAK 1 uenoseka, mpuBeneHs! B Taduie 2.

Tabmuua 2. ICso nmpu narubuposanuu akruBHOocTH IRAK 1 uenoseka

7]
ACHTHOHKATOP | |0 \ K1 ICso (HM) IRAK1 ICso (nM) / IRAK4 ICs0 (M)
COeIMHEHUS
163 2993 130,1
001 4039 673,2

Kak BuaHO u3 TaOmumpbl 2, COEAMHEHHUs, ONMHCAHHBIE B HACTOSIIEM H300peTeHHH, O0JamaroT
3HAYUTEJIbHOMN CeNeKTUBHOCTBIO B oTHOIEeHUH IRAK4 uenoseka B cpaBHenuu ¢ IRAK1.

IIpumep wucnbiTanus 3. JxcnepuMeHThl no omnpenejeHuioc hERG ¢ ucnoab3oBaHuem
coeIMHEeHHI1, OMUCAHHBIX B HACTOSIIIEM H300peTeHHH

B naHHOM 3KCTIEpUMEHTE OLIEHMBAJIN KAPAUOJIOTHUECKYIO O€30MaCHOCTh COSUHEHHI, ONMCAHHBIX B
HACTOSIIIIEM JIOKYMEHTE, TIPU STOM JJisi OOHAPY KEHHUST UCTIONIb30BAN KJIeTOUHYI0 jnHnio HEK-293,
CTaOUIIBHO AKCIIPECCUPYIOIYEO HOHHBIN KaHa kaimust hERG.

ITpuGopsr:

Awmmungukatop: nocrasumik HEKA (I'epmanust), EPC10

Muxkpomanunyssitop: nocraBuuk Sutter Instruments (CLIIA), MP225

Y CTpOHCTBO AJisl M3BJICUSHHSI MUKPOMUIETOK: nmocTtaBuimk Sutter Instruments (CIIIA), P97
Muxkpockorn: noctasmuk Nikon, TE300

CreknsiHHBbIE KanMJUTSIpHBbIE TPYOKHU: moctabiuk Sutter Instruments (CIIIA), BF150-86-10
IIporpammuoe obecrieueHue st coopa u ananu3a naHHbix: PatchMaster, Igor Pro 6.0 u GraphPad
Prism 5.0

pouenypsbi:

Hcxomuble pacTBOPHI HCCIIENyeMOro coequHeHus pasdasisuin B DMSO ¢ nony4deHneM pa3BeIeHuid
0,3 MM, 1 MM u 3 MM. HMcxonmHble pacTBOPBI HCCIENYEMOrO COEAMHEHHUs pa30aBisiM BO
BHekJieTouHOM Oydepe (140 MM NaCl, 3,5 mM KCI, 1 MM MgCl», 2 MM CaCl,, 10 MM rt0KO3BI,
10 MM HEPES, 1,25 MM NaHPOs4, nosenenue no pH 7,4 ¢ momombro NaOH) ¢ monydeHuem
pabodux pacTBOPOB UCCIIENYEMbIX COequHEHHH B KoHIeHTpanusx 0,3 MkM, 1 MmxM, 3 MM, 10 mxM
u 30 MxkM. Paboune pacTBOPBI HCCIIEAYEMBIX COSUHEHUH 00padaThiBaI YIBTPA3BYKOM B TEUEHHUE
20 MuH.

@ukcauus noreHuuana:. llpu aHanusze € HMHBEPTUPOBAHHBIM MHUKPOCKOIIOM HW3MEPUTEJbHBIE
3JIEKTPOABI YIIPABJISIH MUKPOMAHUITYJIITOPOM JJisl 0OeCTiedeHrsl KOHTAaKTa C KJeTKou. J{Jis co3nanus
G-omera-o0pa3HOro COeAMHEHUs MOIaBAIM OTpULaTenbHOoe HanpspkeHne. [Tocne popmuposanms G-
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OMera-o0pa3HOro COeMHEHHUs 00ecTieunBaach ObICTPast KOMITEHCALNUSI €MKOCTHOTO COTIPOTHBIICHHSI.
ITpu BO3aeHCTBIN HEMPEPBIBHOTO OTPHUIATEILHOTO HATIPSDKEHUS KJIETOUHAsI MEMOpaHa pa3pbIBaiach,
npu 3TOM 0OecrevynBaiaCh BO3MOXHOCTb M3MEPEHHUs LEeJIbHOW KJIETKU. B BapuaHTe HM3MepeHHs
LETBHON KJIETKH obOecredynBaiach MEMJIEHHAss KOMIIEHCALUS €MKOCTH, MPU 3TOM H3MEPSUTUCH
3HAYEHUST E€MKOCTHOTO COMPOTUBJIEHUS MEMOpaHbl U  MOCJIEAOBATEIBHOIO  aKTHBHOTO
COTNPOTHUBJIEHUS.

Cxema crumMyisiiuu (PUKCUPOBAHHBIM MOTEHLIUAJIOM JUIsI 00€CTIEYeHHsI KIIETOUHOTO KaJHEeBOrO TOKA
hERG: HampspkeHne Ha 3axkuMe IJIs1 KIETOYHOM MemOpanbl coctaBisiio -80 MB; cHauana
HanpspkeHue nosbimanu ot -80 MB 1o +30 MB, yaep:kuBanu B TeueHue 2,5 ¢ 1 ObICTPO MOBBILIAH
U yaep:kuBaiu Ha yposHe -50 MB B Teuenue 4 ¢ anist Bo30yxaeHus cienoBoro Toka kanaina hERG.
Peructpauuro nanHelx BbeInONHsUIM Kaxasle 10 cexk. Hanpsokenue -50 mMB ucnosb3oBanu auis
OOHapyKEHHSI TOKA YTEUKH.

IlokpoBHBIE CTE€KJIAa C MOCEIHHBIMHU Ha HUX KJIETKAMU MOMEINAJU B PErUCTPUPYIOLIYIO KaMepy
WHBEPTALIMOHHOTO MuKpockona. OTpULIaTeNbHbI KOHTPOJb U HUCCIENYyEMbIE COEIUHEHUs
MPOMYCKAJIN 4Yepe3 PErUCTPUPYIOLIYIO Kamepy B MOpsKe BO3PACTaHMs KOHLIEHTPALMU 34 CUET
IPaBUTALMOHHON mepdy3uu ¢ OBICTPbIM BO3NEHCTBHEM Ha KIETKH. BO Bpemsi u3MepeHus
OCYLIECTBJISIIACHh HENPEPbIBHAS LUPKYJSLUS BHEKJIETOYHOro Oydepa ¢ MOMOIIBI0 BaKyyMHOI'O
Hacoca. B kadecTBe (DOHOBOrO Uil KJIETOK HCIOJNB30BAJIM TOK, OOHAPY)KEHHBI B KJIETKE
OTpULIATENILHOTO KOHTPOJIs. [lepuon BO3nelcTBYsI COeAMHEHNN Ka)KIOH KOHLEHTPALMU COCTABIISLI 5
MHH WM 10 CTa0MIIN3aliK TOKa. Bce SKCrneprMeHTh POBOIWIN P KOMHATHOM TeMmeparype.
AHanu3 NaHHBIX:

CHauana HOPMaJIN30BaJIN TOK IS KaXXJI0M KOHLIEHTPaLIH
( COEAI/IHEHI/IE Ha YpOBHE I[IHMKOBOI'O CJIe4OBOr'0 TOKa

HocTom W2 yposns MM<OBore CAeAOBOro Tora ), a 3aTeM pacCUYMTHIBAIA CTENEHb HHTHOUPOBAHMUS

( COE,E[I/IHEHI/IE Ha ypOBHE€ IIMKOBOI'O CJ€JOBOrO TOKa

. N9 KaKIOW KOHLIEHTPALlMH pPAaCCUYUTHIBAIA
Hocutesb Ha ypOBHe MUKOBOI'O CJIeJOBOI'O TOKa ) ) Z[ )K'H L[ p H p

OCHOBHBIE CTATUCTHUECKHE MOKa3aTeNl, B TOM UYHUCJIe CpeHee 3HaUeHNe, CTAHIaPTHOE OTKJIOHEHHE
(SD), cpennexBanpatuunyro ommbOky (SE) u moTopHOcTH (n). KpuByHO 3aBHCUMOCTH OT JO3bI
noaOupaiu B COOTBETCTBUHM C VKa3aHHbIM YPaBHEHHMEM U PACCUUTHIBAIN KOHLIEHTPALHIO
nojymakcumaiabHoro nHruduposanus (ICso) M3y4aeMbIX COENMHEHHIA

I'me C - xoHueHTpaiusi uccieayemoro coenuHenus, ICso - moiymMakcuMaibHass WHTHOUPYIOIIAS
KOHIeHTpawus, a h - koadppuuuent Xwna. [Tonbop kpusoii u pacuer ICso

BBITIOJTHSUTH € TIOMOLIBIO TTporpammuoro obecneuenus: GraphPad Prism 5.0.

[TonyyeHHbIE pPE3yJbTATBI JEMOHCTPHPYIOT HH3KHE CTENeHH WHIHOUPOBAHHS COCAMHEHUM,
OINHCAHHBIX B HacTOsIIEeM n3o0perens, B orHomeHnn hER G yenoBeka, KOTOpbIe naske 3HAYUTEIBHO
NPEBOCXOIAT CTENEHH MHIHOUPOBAHMS KOHTPOJIBHOTO coenwHeHus: A. CterneHb MHrHOUPOBAHUS
coenquHennii B koHumeHtpaumu 30 MkM B otHomenumn hERG cocraBnsier menee 50 %,
npeanoutuTesibHo MeHee 30 % OT cTemeHM WHTHOMpOBaHMs coequHeHuss A. B wactHOCTH,
HEKOTOpbIE PUMEPHBIC 3HAUECHUS CTETIEHH WHIMONMPOBAHUS COEAMHEHUS IOKA3aHbI HIDKE!

Tabmuua 3. Marubuposanne hERG B konnenTpaunu 30 MM

HNpentuduxkarop | Huruéuposanue hERG
COeJHHEHHUS (30 MmxM)
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A 27.10 %+ 1,74 %

163 8,73 % + 1,37 %

001 5,00 % + 2,43 %

Kak BuaHO M3 TaOnuupel 3, COEOMHEHHUS, OMMCAHHBIE B HACTOALIEM H300PETEHHH, UMEIOT HU3KHE
creneHn nHruouposanus hERG denoBeka, HO KOTOpPbIE 3HAYUTENBHO BBILIE, YEM Y COSIUHEHHS A.

IIpumep ucneitanus 4. OnpenesieHne JaHHBIX 0 3aBHCUMOM 0T BpeMeHH HHruouposanuu (TDI)
COeMHEeHHUI1, OMHCAHHBIX B HACTOSIIIEM H300peTeHHH

JlanHOe uccnenoBanue ObUIO HANIPABIIEHO HA U3YUEHHUE 3aBHCUMOTO OT BPEMEHU MHIMONPYIOIIEro
nelictBus coequHeHui Ha cynepcemeiictBo CYP3 A4 P450 uenoseka. CMelIaHHbIE MUKPOCOMBI
IeUeHH YeJIOBeKa, UCTIONb30BaHHbIE B 3TOM aHanuse, Obutu npuodperensl y Corning (CIIIA).
Hccnenyemble coenquHEHHs COBMECTHO HHKYOHMpPOBAJIM C MHUKPOCOMAMM II€YEHHM YEJIOBEKa U
30HA0BbIM cyOcTparom wmunazonamMoM (CYP3A4), nmpu 5TOM KOHLIEHTPALMIO HCCIIEAYEMbIX
coeMHEHUi ycraHaBnuBajiun Ha ypoBHe 30 MkM. Peakuuioo WHHLMUpPOBATU 100aBIEHHUEM
kopepmenra HAJI®H wu ocraHaBmuBaiu n00aBlI€HHEM AaLETOHUTPUJIA, PACTBOPEHHOI'O BO
BHyTpeHHeM ctaHnapre. [Tocie ocaxkneHns: OeKOB CylepHATaHT HeHTPUQyTrupoBaiu. XapaKkTepHbIH
merabonut 1-rugpokcumunaszonam (CYP3A4) B cynepHataHTe aHAIM3HPOBAIN C MOMOIIbIO JKX-
MC/MC. BausiHue ucclenyeMbIX COCAMHEHMH Ha BBIPA0OTKY XapakTepPHBIX MeETa0OINTOB B
KOHEYHOM UTOT'e€ aHAJM3UPOBAJIM HA OCHOBAHUU IOJIy4eHHbIX JaHHBIX. B kauecTBe MoJI0KUTEIbHOTO
KOHTPOJISI UCTIONIBb30BAIU CEIeKTUBHBI MHruOuTOp (Bepamamui 1t CYP3A4-M).

ITonydyeHHble pe3yibTaThl JIEMOHCTPUPYIOT, 4YTO COEQUHEHUS B IpUMepax OCYLIECTBJICHHUS
HACTOSILIErO U300peTeHus1 He 00JIaJar0T 3HAYNUTENIbHBIM 3aBHCHMbIM OT BPEMEHU WHTHOMPOBAHUEM
CYP3A4 uenoseka. B yactnocty, 3Hauenuss TDI HeKOTOpBIX mpUMepHBbIE COENMHEHUHN MMOKa3aHbI
HUKE:

Tabnuua 4. 3aBucumoe ot Bpemenn unruduposanue (TDI) CYP3 A4 yenoseka B koHIeHTpauuu 30

MKM
HaenTuduxarop TDI (3A4, 30MkM)
COCIHHECHHUS
001 3,68 %
014 3,85 %

IIpumep ucnbiTanus S. OnpeaesieHne JaHHBIX 0 CBSI3bIBAHUM ¢ Oenkamu nuaa3msl (PPB) nas
coeNHEeHHI, OMHCAHHBIX B HACTOSIIIEM H300peTeHUH

OKCHepUMEHT HAMpaBjeH Ha YCTAHOBJIEHHE NAHHBIX O CBsi3biBaHUU ¢ Oenkamu 1uia3mel (PPB)
U3y4YaeMbIX COCAMHEHUH, OMMMCAHHBIX B HACTOSIIEM H300PETEHHH.

B sxcnepumente Ha PPB Matpuua 1151 KOHEYHOrO BBEIEHUs COlepKaia UCCIEeNyeMOe COeAMHEHNE
WJIM COeMHEHNE CpaBHEHUs ¢ KoHueHTpauuent 1 MM u copepxanuem JIMCO na yposae 0,2 %.
COop 0o0pasnoB B Haudaj bHBIH MOMEHT BpEMEHH: 25 MKJ MaTpHIbl, COAepKalell COeInHEHMUE,
n00aBsIHM B MyCTON 96-TyHOUHBIN TUlaHIIeT U1t coopa u xpanumu npu -20 °C.
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IloaroraBnuBaiy ypaBHOBELIEHHOE YCTPOWCTBO sl JAuanu3a. Ha NpUHUMAOIIYI0 CTOPOHY
TUTAHIIEeTa JJIs PABHOBECHOTO Anain3Horo nodasisumn o 100 Mk OydepHoro pacteopa. 3aTem mo
100 MKJT MATPULIBI TS BBEIEHHSI, COIEPIKAIeH COETMHEHNE WM COEJUHEHNE CPABHEHUS, 100ABIISLIIN
Ha CTOPOHY BBEIEHHs IUIAHIIETA [Jii PaBHOBECHOrO auanu3a. IIonroToBieHHbIN MIaHIIET IJIs
PaBHOBECHOTO AMasn3a MOMeLanu B melikep ¢ Temneparypoit 37 °C u BCTpsIXUBaJIU B TeUeHHUE S5 4
npu 60 06/MuH.

OO6pasern roTOBUIIH 110 3aBEPIIEHUH KYJIbTUBUPOBAHUSA (S 4):

IIpurorosnenue oOpasia Ha MPUHUMAIOLIEH CTOpOHE: 25 MKJI 00pasia ¢ MPUHUMAIOIIEH CTOPOHBI
orOupany U noMemanu B 96-1yHOUHBIH TUaHmeT as coopa oOpa3noB U 100aBISUH MO 25 MKJ
COOTBETCTBYIOLIEH MaTPUIIBI (XOJIOCTOH 0Opa3el mia3Mbl) AJisi CMEIIUBAHUS; 100aBIisiTu 1o 200 MK
ACN, copnepxxaiero BHyTPEHHUH CTaHIApT, BCTpsAxuBaiu B TeueHue 10 muH npu 600 o6/MuH u
ueHrpudyruposanu npu 5594 g B reuenne 15 MuH.

IIpuroroBnenne oOpas3la Ha CTOPOHE BBeAeHMs: 25 MKJI o0pasla, COIep Kallero HUCCIenyeMoe
COeMHEHNE M COeMHEHHE CPABHEHUsI CO CTOPOHBI BBENEHHs, OTOUpPAIM M NOOABISUN MO 25 MKI
xojocroro obpasua OygepHoro pacrBopa s cmeummBanust;, nobasmsum no 200 mxn ACN,
COIepIKaIero BHYTPEHHHWH CTaHAApT, BCTpsixuBaiu B TeueHne 10 muH mpu 600 ob/MuH u
uenrpudyruposanu npu 5594 g B Tevuenue 15 MuH.

ITogroroBka o0Opas3na B Ha4yaJlbHBII MOMEHT BpeMeHH: oOpasel, COAepKalUi HCCIeayeMoe
COEMHEHUE U HTAJOHHOE COeJUHEHHE, TOBTOPHO paciuiasisuiy npu 37 °C B HavaJlbHBIH MOMEHT
BPEMEHH U 3aTeM CMELINBAJIU C COOTBETCTBYIOLIEH MaTpuliei (xonocToii OydepHbIii pacTBOP) B TOM
xe obbeme (25 wmxu), nmoGasmsum mo 200 mxn ACN, copepskamero BHYTPEHHHUH CTaHIApT,
BCTpsixuBaiu B TeueHne 10 muH npu 600 o6/MuH U neHTpudyruposanu npu 5594 g B reuenne 15
MHUH.

ITocne tenTpudyrupoBaHus Bcex o0pas3oB otOupanu mo S0 MK cyrnepHaTaHTa U qo0aBisuiM B 50
MKJI CBEPXYHCTOW BOIbI JJI TEepEeMEIIuBaHMs, a oOpaslbl HANpPAaB/sUIM HA AHAJIU3 METOIOM
JKHIKOCTHOM XpoMaTorpaduu ¢ TAHIEMHON MacC-CIIEKTPOMETPHEH.

Pe3ynbpTaThl MOKa3bIBalOT, YTO COEAMHEHMsI COIVIACHO MPUMEpaM OCYINECTBIEHUS HACTOSIIEro
n300peTeHNs] UMEIOT YMEPEHHYIO0 CKOPOCTD CBSI3bIBAHUS O€JIKa C MIa3MOM YeJIOBEeKa, KPbIC U MbIIIEH
U HMMEIOT HeOOJBIIYI pAa3HULy B CBSI3bIBAHUM MEXKIY BHIAMH, KOTOpas OaXke MOXKeT ObITh
3HAUUTEJIBLHO MEHBIIIE, YeM Y KOHTPOJIBHOIO coeluHeHNs1 A. B 4acTHOCTH, aHHbIE O CBS3BIBAHUU C
6enxamu ma3mbl (PPB) HEKOTOPBIX MPUMEPHBIX COETUHEHHH TOKA3aHbI HUXKE:

Tabnuua 5. Jlansble 0 cBs3pIBaHUM ¢ Oenkamu mia3mel (PPB)

CasizbiBanue ¢ 0esxamu niaasmsl (%
CBSI3bIBAHHE)
HxenTng TBOEH Yenosek Meimu Kpbichl
coeAMHeHHsI
A 99,02 85,18 86,99
013 80,90 76,20 81,70
001 81,00 79,90 84,70
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163 81,66 83,78 80,59
016 86,90 87,70 90,10

IIpumep ucnbiTanusa 6. UHrn6uposanne BbicBoOokaeHnss nuTokuHa ®HO-aabda y camok
mbimieidl auHuu Balb/c ¢ JIIIC-uHAYUHPOBAHHBIM OTBETOM COeJIHMHEHHSIMH, ONHCAHHBIMH B
HACTOSILIEM JOKYMEHTe

IIpouenypsi

Camku mbimeit uann Balb/c Obu1i paHIOMI3HUPOBAHBI B TPYIIIBL, KaKAasi U3 KOTOPBIX ConIepikaja
10 4 MBIIIH, BKJIKOYAst TPYIITY KOHTPOJIS + HOCUTEJS, IPYIIITy MOAENH + HOCHUTENS, TPYIITy MOAENH
+ cpaBHeHMs U TIpynnbl Mojenu + coenuHeHus. KOHTpOJbHbIE JKUBOTHBIE —IOJy4alld
BHYTPUOPIOLIMHHYIO HHBEKLNIO (pru3noorudeckoro pactsopa (10 Mi/kr), a MoaenbHbIe KUBOTHbBIE
crumyssinuto JITIC (Ne mo karamory Sigma L2630, BHyTpuOpromunuao, 10 mi/kr, 0,2 mr/kr). K
u3y4yaeMbIM COEIMHEHUsIM mocienoBarenbHo nodasmsuin [IMCO, comoton u 10 MM PBS ns
MOJIy4€HHUs] PaCTBOPA WUJIM CYCIIEH3UU HY>KHOM KOHLEHTpAaLMHU AJs1 BBeAeHHs. [l MpurorosieHus
vocurens cmemmBaan JIMCO, comoron u 10 MM PBS B oO0bemHOM cooTHomenun 5:15:80.
JKuBOTHBIE MONTyHaIu Ipenapar yepe3 nepopaibHbli 3084 (10 Mir/kr) 3a 16 4acoB 10 CTUMYJISILIUH
JIIIC (wnm PpU3MONOrMUECKUM PacTBOPOM) B OINPENENICHHBbIX J03aX U MOABEPTajvCh 3BTAHA3HH C
nomotso CO; uepes 1,5 4 mocne cTuMysisiun Uist 3a00pa KapauaibHONH KpOBU. B 11eIbHYIO KPOBb
He nA00aBIsIM AHTUKOATYJISHT, HMHKYOHMpOBAaJM HAa OKMAKOM JIby B TedeHue 1,5 4 u
uenrpudyruposanu npu 2000 x g npu 4 °C B TedeHue 10 MUH i1 OTHENIEHUS CHIBOPOTKH.
CriBopoTky 3amopaskusanu rpu -80 °C ainst ananuza Ha @HO-anb¢ha. KonuyecTseHHOE onpenesieHne
O®OHO-anvhpa npoBogunu ¢ nomombo Habopa mis MDA DHO-anbdha B COOTBETCTBHM C
UHCTPYKLUsIMU npousBoautens. Ilokasanuss nornomenuss A450 mnongydanu ¢ [OMOLIBEO
CUMTBIBAIOIIErO YCTPOMCTBA JJIsl MUKpOIUTaHeToB SpectraMax i3x (Molecular Device) mist pacuera
uHruOupoBanusi coenuHeHui, a ICso ompemeysuid ¢ MOMOINBI MPOrPAMMHOIO OOeCHeUeHHsI
GraphPad Prism 7.0.

PesynbTaThl MCHBITAHHMSI TOKA3bIBAKOT, YTO COEOUHEHHS B IPHMEPAX COTJIACHO HACTOSIIEMY
n300pETEHNI0 OKAa3bIBAIOT 3HAYUTEIbHOE MHTHOMpPYIOIIee NEHCTBHE Ha BHICBOOOXKIEHHE IIUTOKUHA
®HO-anbpa y camokx wmbimed juHuu Balb/c, unapynmposanubeix JIIIC, mpu 3TOM CTeneHb
uHruoupoBanus cocrasisier donee S0 %, npenmouturensHo 6osee 70 %. B 4acTHOCTH, HEKOTOpPBIE
NPUMEPHbIC 3HAYCHHUS CTENIEHH MHITHOMPOBAHUS COSAMHEHUS TIOKA3aHbI HIIKE!

Tabmuua 6. Crenenp mHruOupoBaHusi BeICBOOOXKAEHUsT 1uTokMHa PHO-anbda y camok Mblmeit
muanu Balb/c, manyruposanssx JIIIC

HNpentuduxkarop | CreneHp HHrHOMPOBAHUSA
COeJHHEHHUS (%) ®PHO-a

013 76,29

001 74,00

163 71,56

016 78,71
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Ipumep ucnbiTanus 7. OnpenesieHHe HHrHOUPOBAHHS NSITH OCHOBHBIX NMOATHIOB (pepMeHTA
CYP450 B mMuKpocoMax mne4eHH 4YeJ0BeKa COEANHEHHSIMH, ONMHMCAHHBIMM B HACTOSILIEM
H300peTeHHH

Jto mccnenoBaHue ObUIO HAIMPABIEHO HA HW3Y4YEHHE WHTHOMPYIOLIEro NEHCTBHUS HCCIENYEMBIX
COeIMHEHHH Ha 5 OCHOBHBIX (hepMeHTOB cynepcemeiictBa P450 uenoseka, CYP1A2,2C9, 2C19, 2D6
u 3A4-M. CMmemaHHble MUKPOCOMBI NIEUEHU YENIOBEKa, MCIIOJIb30BAHHBIE B 3TOM aHAIN3e, ObLIHN
npuodperensl y Corning (CIIA). Hccnenyemoe coenmHeHue (coequHeHue 14) COBMECTHO
UHKYOMpOBaiu B 7 KOHLEHTPALMUSAX C MHKPOCOMAMM II€YEHU 4YellOBeKa U ISTBIO 30HIOBBIMHU
cyoctparamu (penanernn niust CYPla2, nuknodenax mis CYP2C9, medpenuronn mis CYP2C19,
nexctpomeropdan mist CYP2D6, munazonam qiist CYP3 A4-M, cmecs). Cm. Tabnuny Huxke. Peakiuro
uHNLMupoBanu nodasnenuem kodpepmenra HAJI®H u ocranaBinuBany no0aBieHHEM BHYTPEHHETO
CTaHAapTa, coaepkamiero  auneroHuTpmi. Ilocme — ocaxnaeHuss  O€NKOB — CyNepHATaHT
ueHTpudyruposaau. XapakrepHble MeTabonuThl B cynepHaTtanre (auneramuHodeH anst CYP1A2, 4-
ruapokcuankiaodpenak amst CYP2C9, 4-runpoxcumedenntoun miss CYP2C19, nexkcrpopdan ans
CYP2D6, I1-rugpokcumunazonam miss CYP3A4-M) anamusupoBanmu wmetogom KX-MC/MC.
BnmsiHue mccnenyeMbIx COeUHEHNI Ha BBIPAOOTKY XapakTePHbIX META0OJUTOB B KOHEYHOM UTOTE
aHAJIU3UPOBAJIM HAa OCHOBAHMM IIOJYYEHHBIX NAHHBIX. B KauecTBe MOJNOXKUTEIBHOTO KOHTPOJIS
MOJKHO TPHMEHSATh CeJNeKTUBHBbI HHruourop (kerokonason mnsi CYP3A4-M). Bce oOpasiml
AQHAJIU3UPOBAJIU B IBYX MOBTOPHOCTSIX.

Pe3ynbTaThl HCHBITAHUN TOKA3bIBAIOT, YTO COEAMHEHHs] COIJIACHO INpUMepaM OCYIIECTBIEHHUs
HACTOSIIEro N300peTeHNsl He OKa3bIBAIOT SIBHOIO MHrHOMpyromero aeicteus Ha 5 nmoxrunoB CYP
yenoBeka, U uHruoupyrouui 3¢pdext Ha 3 moaTuna 1A2, 2C9 u 2C19, o4eBUIHO, MEHbIIE, YeM Y
KOHTPOJIbHOTO coenuHeHuss A. B dacTHOCTH, HEKOTOpble NpHUMEpPHBbIE 3HAUEHHUs CTeleHU
UHTUOMPOBAHUS COETMHEHHSI IOKA3aHbl HIDKE!

Tabnuua 7: UTHrubupoBaHue COeNMHEHHH ST OCHOBHBIX MOATHIIOB epmeHToB CYP450 B
Mukpocomax nedenn yenoeka CYP1A2, 2C9, 2C19, 2D6 u 3A4 (ICso, HM)

Haeurausaron CooTie Hoarum |, > |2co 2C19 2D6 3A4
A 201 1906 |2348 > 30 >30
001 >30 | >30 >30 > 30 > 30
163 >30 | >30 >30 > 30 >30

[pumep ucneiranus 8. @K coexuHeHnii, ONNCAHHBIX B HACTOSIIEM H300peTeHHH, Yy KPbIC
Kppichl, HCTIONB30BaHHBIE B pPaMKax (PapMaKOKHMHETHUECKOTO HCCIIEAOBAHMS B MPEANOYTUTEIEHOM
NpUMepe OCYIIECTBICHHS HACTOSIIEro H300PETeHHsI, PEACTABIISIIA COOOH CaMLIOB KPbIC THHUU SD
craryca SPF (B&K Universal, [1lanxaif).

Crioco0 mpuMeHeHHsI: OJHOKPATHAsl 1032 MEPOPAIbHO Yepe3 JKeJyAOUHbII 30H UM BHYTPHUBEHHO
Touku orbopa npod: 0,083 v, 0,254, 0,549, 1 4,2 9,4 4, 6 4, 8 4 u 24 4 OCIIEe MPUMEHEHUS
ITonroroska nmpo6: ordupanu no 0,2 M BEHO3HOH KPOBHU U NEPEA LEHTPUPYTHPOBAHUEM OCTABIISIIN
Ha JIbAY UIA OTAENeHHs mua3Mbl (ycnosus uneHtpudyruposanus: 8000 o6/muH, 6 muH, 4 °C).
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OTtnenennyto mnasmy xpanm npu -80 °C nepen aHaIu30M.

Pabounii pactBop BHyTpeHHEro craHmapra: B mepHyr konly no0aBisiii COOTBETCTBYIOLIEE
KOJIMYECTBO MCXOIHOTO PacTBOpa BHYTPEHHETO CTaHIapTa ToJOyTaMuaa ¢ KoHIeHTpamueit 645000
HI/MJ U AOBOAWJIA 1O METKH METaHOJIOM. PacTBOp XOpowo mepeMeImnBaii U Nodydain padbounii
pacTBOp BHYTPEHHETO CTaHAAPTa C KOHLeHTpanuen SO Hr/miL

IIpenBapurenbHas MoaAroToBka npod: mo 50 MKJ mia3Mbl 100ABISUIA B LEHTPUPYIKHYIO TPOOUPKY
BMECTUMOCTBIO 1,5 Mut 1 BHOCHIH 10 250 MKJI pacTBOpa BHYTPEHHETO CTaHAapTa (Takoi ke o0bemM
METaHOJIA, YTO U AJIsI XOJOCTOro KOHTPOJBHOro obOpasma). PacTBop xopomio mepemMemuBaiy C
MIOMOIIBI0 BUXPEBOW MEIIAJK! U LeHTpudyruposanu B redenue S mu npu 14000 o6/mun. ITo 200
MKJI CyNepHAaTaHTa MEPEeHOCHSIN B 90-TyHOUHBIN IMUIAHIIET Ui Mojadd oOpasla U 3arpykaiu B
cucremy JXKX-MC/MC.

Ycenosus XKX:

Kononka: ACQUITY UPLC BEH C18 1,7 mxm (50 mm % 2,10 Mmm)

IToneuxHas ¢paza: A: 0,1 % BoxHBIN pacTBOp MypaBbuHON KUCHOTHI, B: 0,1 % pacTBop MypaBbUHOMN
KUCJIOTBI B aLIETOHUTPHIIE

Ckopoctb nmoroka: 0,5 mi/MuH

Cucrema 06paboTku HaHHBIX MpencTaBisuia coboil mporpammHoe obecnieueHne Analyst (Applied
Biosystems, CIIIA, Bepcus 1.5.5).

Pe3ynbTaThl NMOKA3bIBAIOT, YTO COENMHEHMS B NPUMEPAax COIJIACHO HACTOSALIEMY H300pEeTeHHIO
o0nafaroT XOpomwNMH (papMaKOKMHETHYECKMMH XapaKTEPUCTHKAMHU Yy MBbIIIEH, TEMOHCTPHPYIOT
OUYEHb XOPOIIYIO SKCIO3ULIUIO U BPEMS YAECPKUBAHUS Y KUBOTHBIX U UMEIOT MOAXOAAIINUN MEPUOL
NOJYBBIBEIEHUsST U XOpOWyr  abcopOLuIO  JIEKapCTBEHHOrO  CpeacTta. B wacTHoCTH,
(hapMaKOKMHETHYECKHE JaHHBIE HEKOTOPBIX MPUMEPHBIX COSIMHEHUH MOKa3aHbl HIDKE!

Tabnuua 8. JlanHble (hapMaKOKMHETHUECKOTO UCCIIEAOBAHMS IPH OHOKPATHOM MEPOPATEHOM
MPUMEHEHUH Yepe3 30H Pa3INYHbIX coennHeHni Mbimam JuHuu [CR

OK npu nepopanbHOM NPUMEHEHHUH YePe3 KTy AOUHbIN 30H]
Bpe 0
M:Ké\f:Miﬂ Maxkcuma | ITnomane nox | Ilnomane noa Ieoio Cpennee
o3 | CocTa oi abHast | papmakokuHET | PapMaKOKUHET PHOR BpeMsi
BHOM TMOJIyBbIBE
Homep | a B KOHLIEHT] NYECKON NYECKON Hy YIEPKUB
KOHLIEHTP . . JeHUs
COeIUH anust KPHUBOI1 KpHUBOH aHus
anuuu
eHUs
Ho3
a [Cocra| tmax Cunax AUCo+ AUCo- ti MRT
(Mr/| B (1) (ar/mn) (ar/mi*q) (ar/mr*q) (1) ()
KT)
15 %
COJIFOT
ona
163 | 40 4 25875 2060683 206702 3,62 6,75
HS15
+ 85
%
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PBS

001

40

15%
COJIFOT
oJia
HS15
+ 85
%
PBS

24153

293784

375482

11,47

15,31

013

40

15%
COJIFOT
oJia
HS15
+ 85
%
PBS

18924

160198

182133

7,23

2

10,41

OnucaHue IMPUMEPOB  HACTOALIECTO 1/1306peTeH1/1;1 MPpUBOAUTCA  BBILIE.

OpHako Hacrosiee

n3o00peTeHne He OrpaHUYMBAETCS IPHUBEACHHBIMH Bbllle mnpumepamu. Jlrobas mopupukaims,
SKBUBAJICHT, YCOBEPIIEHCTBOBAHNE M TOMY MOAOOHOE, BHECEHHBIE O€3 OTCTYIIIEHHUs! OT CYLIIHOCTH U
NPUHLNIIA HACTOSAIIErO H300peTeH s, MTOMafanT B 00BEM 3aIUThl HACTOSIEr0 H300peTeHNs.
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POPMVYJIA U3OBPETEHUA

1. Coenunenue hopmyisl | wim ero crepeonsomep, paremar, TayToMep, COSTUHEHHE ¢ H30TOMHON
METKOM, MPOJIeKapCTBO WK (hapMarleBTHUECKH MpHeMIieMasi COJIb,

(R3)m |
O~ HN (R1)n
=N
R,-W N
Dopmyina I

rae
KOJNBLO A mpexacrasisieT coOON 5-14-uneHHBIH reTepoapusl WiIu 5-12-uieHHBIH TeTepOLUKIINII,
coJiep KalINii IO MeHblIel Mepe OnUH aToM N;

Ri1, R2 u R3 kaxnplit He3aBUCHMMO BbIOpaH u3 Bogopona, rajoreda, CN, OH u crnepyromux rpym,
Heo0s3aTeNTbHO 3aMelleHHbIX ofnHuM, AByMs mwin Oosnee R: (Ci-Ciz)anudarnyeckuit rugpoxapom,
(C1-Cr2)amuparuveckuii runpokapOui, HeoOs3aTeIbHO COAEpIKAIlMH ONMH, IBa WM Oonee
rerepoatoMoB, Cs.12 IUKIOANKHI, 3-12-uneHHblii rerepormkini, Ce.oo apun win 5-14-4jieHHBIN
rerepoapuit U -NRaRy;

W BoiOpan u3 O, S, NH u npencrasisier coOOH OJUHAPHYIO CBSI3b;

kaxnbiii u3 Ra u Ry HezaBucumo BriOpan u3 H u (C1-Ci2)anudaruyueckoro rumpokapOuna,;

kaxabli R HezaBucumo BbiOpan w3 ramoreHa, CN, OH, SH, NRuRy u crneayromux rpymm,
HeoOsI3aTeNTbHO 3aMelIeHHbIX OnHUM, nByMst miu O6osee R’: (C1-Cr2)anupatudeckuii rugpokapOu,
(Ci-Crp)amudaruueckuii ruapokapOui, HeoOs3aTeNbHO CONEpKALIUN ONWH, JaBa WM Oojiee
rerepoatoMoB, Cs.1» mukmoankwi, 3-12-unennsii rerepotmkiant U Ce20 aput wid S-14-uneHHBIH
reTepoapu,

kax bl R’ He3aBucumo BbiOpaH u3 ranoreHa, CN, OH, SH u NR,Ry; u

n BeiOpaH u3 1,2 u 3; um BeiOpan u3 1,2, 3,4, Sub.

2. Coenunenue popmysl | wm ero crepeonsomep, paremar, TayToMep, COeTUHEHUE ¢ H30TOMHON
METKOIi, TMpojeKapcTBO Wiu (apMaleBTuuecku mnpuemiemas conbp mo . 1, rame «(Ci-
Cr2)amudarudeckuii  ruapokapOwin, HeoOs3aTeIbHO —COAEp KAIlWi OAWH, JBa WM OoJee
rerepoatoMoBy» BbiOpaH u3 (Ci-Ciz)amudaruygeckoro rugpokapomnokcu, (Ci-Ciz)amudarmueckoro
THIPOKAPOUIITHO, (C1-Co)anudaTrueckoro THIPOKAPOUIIOKCH (C1-Co)amudaTudeckoro
rugpokapbuna, (C1-Cs)anudaruueckoro ruapokapountuo (Ci-Ce)amiudaTudeckoro ruapokapouna,
N-(C1-Cs)anudatmueckoro ruapokapomnamuno (Ci1-Ce)ammparudeckoro ruapokapduna u N, N-nu-
(C1-Cs)anudarmueckoro rugpokapdbunamMuto (Ci-Ce)anmudaTudeckoro ruipokapOmnia;
«5-14-unenHplii rerepoapus UM 5-12-4eHHBIA T€TEPOLUKIINI, COAEPIKALIUN MO MEHbIIEH Mepe
onuH N» BbIOpaH U3 MUPUAMHA, TUPPOJIA, MUMIEPUANHA U TETPATHIPOIHPPOIA;
(Ci-Crp)amuarnueckuii rugpokapdun BeiOpaH u3 (Ci-Crp)ankuma, (Co-Crz)ankenmna u (Co-
Cr)ankununa, u npeanouturesibHO (Ci1-Crz)amudartuueckuii ruapokapOun BeiOpan u3 (Ci-
Ce)ankuna, (C2-Ce)ankenmna u (Cz-Ce)ankuHmna,

«rajoren» BoiOpan i3 F, Cl, Bru [; u
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«C3.12 IUKJIOAKIIT) BBIOPAH U3 LUKIIOMPOTIJIA, [IMKJIOOYTHIIA, ITUKJIONEHTHIIA U [IUKJIOTEKCHIIA.

3. Coenunenue Qopmynsl [ wim ero crepeowsomep, paremar, TayToMep, HU30TOIHO MEYEHOE
COeMHEHHE, MPOJICKAPCTBO WK ero (apMalleBTHUECKU MTpreMiieMasi CoJib 1o 1. 1 v 2, rue
kaxnelii m3 R, Ry n R3 He3aBucuMo BBIOpaH U3 CIENyIOIUX IPYII, HEOOA3aTENbHO 3aMEIIEHHBIX
OIHUM, IBYMsI Hutk Oosiee R: MeTw1, 3TUJI, H-IIPOIIIL, U3OMPOTIHII, H-OyTHII, U300y TUII, mpem-0yTHiL,
H-TIEHTWJI, U30MEHTUJI, HEONEHTWJI, H-T€KCUJI, 3TE€HUJI, |-nponeHu, 2-nponexHu, 1-metunstenu, 1-
Oyrenwmn, 1-stumatenun, 1-metwn-2-nponenus, 2-0yteHun, 3-OyTeHwn, 2-MeTwi-1-npomneHun, 2-
MeTHI-2-TiporieHn1, 1-menTenwn, l-rexceHwt, stuHwi, |-nponwHw, 2-nponuHmwi, 1-OytuHmi, 1-
METHJI-2-TIPONIUHW,  3-OyTuHWI, |-meHTHHWI, 1-TeKCHHWJ, UUKJIOMPONII, LUKJIOOYTHII,
LUKJIOTIEHTWJI, LIUKJIOT€KCHJI, METOKCH, STOKCHJI, IIPOTIOKCH, OYTOKCH, MEHTHUIOKCH, METOKCUMETHI,
STOKCWJIMETUJI, TPOMOKCUMETHJ, METOKCUSTUJI, 3TOKCHUATHJ, NPOMOKCUITUI, METOKCHUITPOIIIJI,
STOKCHUIIPONUJ, MPOMOKCUNIPONUI, N-MEeTUIaMUHOMETI, N-METUIAMUHOATHIL, N-3TUIaMUHOSTHUI,
N,N-numetunamuHoMeTua, N, N-mUMeTUIaMUHOTUJ, N, N-ITUATUIaMUHOSTHJ, aMuHO, N,N-
OUMETHJIAMUHO, N, N-IU3THUIAMUHO, TE€TPAaruAPONHPPOIIIII, MUNEPUIUHIIL, MHPUIWI, MUPA3UHUI,
MUPPOJTIII, UMUAA30JIUIL, TUPA30IUII, OKCA30JINUII, H30KCA30JIUII,

k: OH 3 OH

| b O BOKon HOxe
HO KO vt g KT

§ OH

HO OH
L %% HOL O I
N , X SN N

" § " 0603HaYaeT MECTO MPUCOSTUHEHHS TPYTIIIBL.

4. Coenunenne Qopmynsl | mmm ero crepeomsomep, paLemaT, TayTOMEp, H30TOIHO MEYEHOE
COeIMHEHNe, MPOJIEKapCTBO WK (papMaLeBTHIECKH IIpHeMIIeMasi COJIb 1o Jro0oMy u3 mn. 1-3, rae
coenuHeHne ¢GopMmynel I miam ero crepeomsoMep, pauemar, TayTOMep, H30TOINHO MEYEHHOE
COEMHEHUE, TPOJIEKApCTBO MK (hapMaLEeBTHUECKH MpHEMIIeMasi COJIb CoequHeHus: Gpopmyibl |
BBIOpaHBI W3 CIEAYIOLINX CTPYKTYp ¢opmynsl la, ¢opmynsr Ib, dopmyner Ic, ¢opmyner Id u
bopmysl le:

| X
74+ O
(Rgm T Ra)y N
O~ HN O~ HN (R)n
_ N-R, f/N
R,-W N R,-W N
dopmymna la ¢dopmyna Ib
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+ P {+
Ry N (Ra)i N
O~ HN (R1)n O~ HN
f/N f N-R4
R,-W N R,-W N
¢dopmyna Ic ¢dbopmyna Id
X
| +. O
R3 ITI
O~ HN
-
o
R,-W N
dopmyna le

B ¢popmyinax Ia, Ib, Ic, Id u Ie Ri, R 2, R3, m, n 1 W aBisirorcss Takumy, Kak orpeneneHo B Gpopmyie
L

5. Coenunenue ¢opmynbl I mimm ero crepeousomep, pamemar, TayTOMEp, M30TOIMHO MEYEHHOEe
COeMHEHHE, TIPOJIEKAPCTBO I (hapMalleBTHYECKH TpUeMiIeMasi COJb 1o JrodoMy u3 mm. 1-4, rae
coenuHenue Gopmyiiel I BHIOPAHO U3 CIEAYIOIUX CTPYKTYP:

~ ]
\N+ o «m\f
I < |
N+

- o
< N “ O HN
Nor SN " T
o N 4
002

001
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6. Cniocob mosydenusi coenuHeHust GopMmysibl | mim ero crepeousomepa, pareMara, TayTOMepa,

290

H30TOMHO MEYEHOTO COEIMHEHHs, MPOJIeKapcTBa WK (DapMaleBTHUYECKH TMPUEMIIEMON COJIU TI0
moOoMy u3 . 1-5, BKITFOYAROIIUIA:

M-1 M-3 dopmynal |
(al) mpusenenue Bo B3aumoneiicteue M-1 u M-2 ¢ nonyueHuem M-3, IpH 3TOM PEAKIHIO MPOBOJST
B npucyrcreruu EDCL.HCI u nupunnza; u
(a2) mpusenenue Bo B3aumoneiicteue M-3 u Ry, rie Ry BeiOpan u3 Ry u rpynmst R1, conep:xameit

O
3

; korma Rx mpencrasnsier codoit

’ O
28

TUIPOKCHJL, TIPU 3TOM YKa3aHHBIM TMAPOKCUII 3aMEILEH

rpynny Ri, copepxamyr THAPOKCWI, NMPU 3TOM YKA3aHHBIM THAPOKCHUJ 3aMeEIleH
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pPEaKUHI0 TPOBOISAT B IMPHUCYTCTBUH KHCIOTHI M BOCCTAHOBHUTENSI C TIOJIYYEHHEM COECTUHEHMUS
dbopmyisl I, mpu 3ToM kmcnora npenctasisier codoit HCI, a BoccTaHOBHTENB MpeACTaBIsieT cOO0H
Ooporuapua HaTpus,

Ri, Rz, R3, m 1 W Ha BeIIeyKa3aHHBIX CTAINSAX SIBISIFOTCS TAKUMH, Kak onpezneneHo B Gopmyne I, Ly
npeacTaBisieT coO0H yXOoasyro rpynny 1 BbiOpaH u3 rajnoresa u —OTs (To3unarHas rpymnmna).

7. Cnocob mosydeHusi coeauHeHus GopMyJibl I mim ero crepeonsomepa, paleMara, TayToMepa,

M30TOITHO MEYEHOTO COEAMHEHHSs, IMPOJIeKapcTBa WM (PapMaLeBTUYECKHU MPUEMIIEMOH COJIU TI0
moOomy u3 mm. 1-5, OTIMYaroIUICs TeM, YTO CIIOCO0 MONYUYEHHs BKIIFOYAET:

Rl 'lill "COOH
o o ()
O2N N Ryl O2N = 2 = N-R M-2 (Ra)m h O
N:N — < N-Ry SV o
H

Ro-W Ro-W N Ro-W N HN =
-~ /N_R1
Ro-W N
N-1 N-2 N-3 topmyna |

(b1) npusenenue Bo B3aumoneiictere N-1 u RiL1, rne Ry BeiOpan u3 R u rpynmst Ri, conepskaieit

O
1<)

THAPOKCHII, IPU 3TOM YKa3aHHBIM MMIPOKCUII 3aMELIeH ; korga Ry mpencrasisier coboi

O
e

pPE€akmuO MpoOBOOAT B MPUCYTCTBHUU KHCJIOTBI U BOCCTAHOBUTECIIA OJISA IOJYYCHUSA N-2, Ipru 3TOM

rpynny Ri, copepsaiiyro TUAPOKCWI, NMPU 3TOM YKA3aHHBIM THAPOKCUJ 3aMelleH

kucnorta npeacrasisier codoit HCl, a BoccraHOBHUTENb MPEACTABISIET COO0M OOPOrUAPUA HATPUS,

(b2) BoccTaHoBNeHHe N-2, MOJYYEHHOTO Ha MPEbIAYLIEH CTaauu, ¢ moaydeHuemM N-3, mpu 3Tom

2
BOCCTaHOBUTEb MpencTasisier coboii Pd/C; u

(b3) mpuBenenue Bo B3aumozeiicreue N-3 u M-2 ¢ nonydernneM coenuHeHust popmyer I,

Ri1, Rz, R3, m 1 W Ha BbIlIeyKa3aHHBIX CTAIUSX SIBJSIFOTCS TAKUMH, Kak onpeneneHo B popmyde I, Ly

IpesCcTaBIsieT cOO0H YXOASAIIYIO TPpyIITy U BeIOpaH u3 ranorena u -OTs (To3unarHas rpymnmna).

8. @apmarnieBTHUECKast KOMIIO3HLIMS, Cozlepakalias coenrHeHne Gopmynsl I umm ero crepeonsomep,
palemar, TayToMep, W30TOITHO MEUEHOe COEAMHEHHE, IPOJIEKapPCTBO WM ero (papMaleBTUYECKH
NPUEMJIEMYIO COJIb T10 JIF0OOMY U3 mit. 1-5.

9. [Ipumenenne coenuHeHust GopmyJibl | WK ero cTepeon3omepa, paleMara, TayroMmepa, U30TOIMHO
MEUYEHOTO COSNMHEHHSL, TIPOJIEKAPCTBA WM ero (PapMaLeBTHUECKH MPUEMIIEMOI COJH IO JIF0OOMY 13
. 1-5 un hapmManeBTHUeCKOH KOMITO3ULIMH 110 T1. 8 JJIsl MOJTy4YeHHUs JIEKAPCTBEHHOTO CPENCTBRA JJIst
MPeIOTBPAIeHHs] W/ WU JIedeHHsI 3a00JIeBaHII UJTH PacCTPOUCTB, onocpenoBaHHbix IRAK.

10. ITpumenenue o 1. 9, rae yka3aHHBIE 3200JI€BaHUS HIJIM PACCTPONCTBA BBIOPAHBI M3 OMyXOJIEH,
NOAArpel, CHCTEMHOW KPACHOW BOJYAHKH, PACCESIHHOTO CKJIEPO3a, METa0OIMYEeCKOTO CHHAPOMA,
aTepockiiepo3a, HH(papKTa MUOKap/a, CETICHCA, BOCIIAIUTENIBHOTO 3a00IeBaHNUs KUIIEYHNUKA, ACTMB,
PEBMATOUIHOTO apTPUTA, AJUIEPTHHA U TOMY TIOAOOHOTO.
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