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TETPArNOPO-NMnNPUAO[3,4-BIMHOONOBBLIE MOAYNATOPLI SCTPOIMEHOBbBIX
PELENTOPOB N UX MPUMEHEHWE

HacTroswaga 3asaska sbigeneHa mns 3aaskm Ne 201892724 Ha Bbigady EBpasmnckoro
nareHTa Ha usobpeteHue, nogaHHon 17.12.2015 r., ¢ ncnpawmsaHmem npuopuTeTa no
jare nogaum 3assok Ne 62/093,929; 62/110,998; 62/142,077, nopgaHHbix 18.12.2014,
02.02.2015 1 02.04.2015 r. cOOTBETCTBEHHO.

MNepekpecTHas ccbinka Ha POACTBEHHbIE 3asiBKU

Ota HenpeaBapuTenbHasa 3asska, nogaHHas B cootseTcTBun ¢ 37 CFR §1.53(b)
(ot anrn. Code of Federal Regulations - cBoa denepanbHbIX 3aKOHOMOMOXEHWUN),
ncnpawmsaet npuoputet B cootsetctBum ¢ 35 USC § 119 (e) (ot anrn. United States
Code - Koaekc 3akoHoB CLUA) npeasaputenbHon 3assku CLUA ¢ cepuiHbIM HOMEPOM
62/093929, nogaHHon 18 pekabps 2014 ropga, npeasaputenoHon 3asskum CLUA ¢
cepuiiHbiM Homepom 62/11099, nogaHHon 2 despansa 2015 roga, v nNpeaBapuUTENbHON
3asasku CLUA ¢ cepurHbim Homepom 62/142077, noganHon 2 anpena 2015 roga, koTopble

BKIHO4YEeHbl NOCPeACTBOM CCbIJIKM B NOJTHOM obbveme.

Obnactb nsobpereHus

B AaHHOM [JOKYMeHTe onucaHbl COEAMHEHUS, BKMOYas MX dapmMaueBTUYeCKn
npuemnemble Cconu, conbBatbl, MeTabonuTbl, npornekapcTea, dapmaleBTnyeckme
KOMMO3MLUKN, COAepXalinue Takme COEeAMHEHMS, U  Crnocobbl MPUMEHEHUST Takux
COEAMHEHUA JNs nevYeHus, NPoUNAKTUKN WUNW  SUarHOCTUKM 3aboneBaHun  Wnu
COCTOSIHUI, YyBCTBUTEMbHbIX K 3CTPOreHam, 3aBUCUMMbIX OT 3CTPOreHOBbIX PELEenTOopoB
WM OMOCPEAOBaHHbIX JCTPOreHOBbLIMW  peuenTopamMu, B COYETaHUM C  APYruMu

TepaneBTU4YeCKMMUM areHTamMu.

YpoBEHb TEXHUKU

Peuentop actporeHa (estrogen receptor, “ER”) 4Bnserca  nuraHa-
aKTMBUPOBAHHBIM TPaHCKPUMLMOHHBLIM PErynsaTopHbiM 6enkom, KOTOpbIA OnocpeayeT
WHAYKUMIO pasnuyHbiX Buonornyeckmx 3apdeKkToB NocpesCcTBOM €ro B3aMMOAEWCTBUSA C
3HAOrEeHHbIMU 3CTPOreHamn. SHAOrEHHbIE 3CTPOoreHbl BknovaroT 178 (6eta)-actpagmon u
3CTPOHbl. Bbino obHapyxeHo, yto ER nmeetr ase msodopmbl: ER-a (anbda) n ER-B
(6eta). OcTporeHbl M peuenTopbl 3CTPOreHOB YYacTBYOT B psaje 3abonesaHun unm
COCTOSIHUN, TaKMX KakK pakK MOMNOYHOW Xenesbl, paK ferkoro, pak sIMHUKOB, pak TONCTOW
KALLKW, paKk MNPeACTarenbHOW Xemnesbl, pak 3HAOMETPUS, pak MaTKu, a Takke Apyrux

3abonesaHun unun coctoaHmn. CyllecTsyeT NnoTpebHOCTb B HOBbIX HaUeneHHbIX Ha ER-a
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areHTax, KOTOpPbIe obnagaloT aKkTMBHOCTBID B OTHOLWUEHUN  MEeTacTaTU4ecKoro

3aboneBaHns 1 NPUOBPETEHHON PE3NCTEHTHOCTMI.

CyLwHoCcTb n3obpeteHuns
[aHHoe n3obpeTeHne OTHOCUTCS B LLENOM K COeANHEHUAM TeTparnaponnpngo[3,4-
blunaon-1-una ¢ mMoaynuUpyloLLEN aKTUBHOCTbID Unn OYHKLUMEN peuenTtopa 3CTPOreHa,

UMEIOLLM CTPYKTYpPY chopmynbi |

R3 R
—R5
A
1 2
= N Z'-cy RXR
(Rs)m R¢ ZZ‘Y{ Y3
Y2 I,

a TakKke K WX CcTepeousomepam, TayTomepam wnu  gapmaneBTUYEeCcKu
NpMeEMNEMbIM CONAM, W C 3aMeCTUTENAMU WU CTPYKTYPHbIMU  OCOBEHHOCTAMM,
OMNUCaHHbIMW B JAHHOM JOKYMEHTE.

OaHMM K13 acnekToB AaHHOro u3obpeteHus gaBnseTca dapmaleBTmyeckas
KOMMO3uuua coeguHeHns dopmynbl | 1 dapmadeBTUYeckn npuemnemMbii HOCUTENb,
BELLECTBO, CNOCOBCTBYIOLLEE CKOMBXKEHUIO, pa3baBnTenb U 3KCLUMMUEHT.

OaHUM K3 acnekToB AaHHOro u3obpeTeHus 4BndeTca crnocob nonyyeHus
coeavHeHns dopmynbl | unu  papmadeBTUHECKON  KOMMO3ULUKN,  copepiKallen
coeaunHeHne chopmynbil .

OAHMM 13 acnekToB AaHHOro n3obpeTeHuns aBnseTca cnocob neveHns y nayneHTta
cBAsaHHoro ¢ ER 3aboneBaHus wunu  HapyweHuWs, BKNIOYaOLWMA  BBELEHME
TepaneBTUYeCkn 3PPEKTUBHOIO Konnyectesa apmMaleBTMYEeCKON KOMNO3NLMM NaUNEHTY
¢ 3aboneBaHMEM UK HapyLUeHneM, cBs3aHHbIM ¢ ER.

OfHUM M3 acnekToB JaHHOro un3obpeTeHus aBnsietca Habop Ans neyYeHus

COCTOSIHUSA, ONOCPEAOBAHHOIO PELIENTOPOM 3CTPOreHa, BKIOYAIOLLMIA:

a) hapmMaLeBTUYECKYHD KOMMNO3ULMIO, codepKallyo coeauHeHne oopmynsl ;
a Takxke
b) WMHCTPYKLUMN MO NPUMEHEHMUIO.

MogpobHoe onncaHne UNMCTPaTUBHBIX BOMMOLLEHNIA
Hanee Oyaer cpenaHa nogpobHasi CCbiNka Ha HEKOTOpble  BOMMOLLEHUS

n30bpeTeHnsi, NpUMepbl KOTOPbIX MPOWNIIOCTPUPOBaHbI B NpunaraemblX CTPYKTypax M
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dopmynax. Xota wusobpeteHne OyaeT OnNUCaHO B COYETAHUM C MNEPEYUNCIIEHHBIMM
BOMMOLEHNAMM, HYXXHO MOHUMATb, 4YTO WU30OpEeTEeHWe HEe OrpaHuYMBaETCs 3TVMMM
BonnoweHnamn. HaobopoT, aaHHoe u3obpeTeHne oxBaTbiBAET BCE anbTEpHaTVBbI,
MOAMMUKALUN N 3KBUBANEHTbI, KOTOpble MOryT ObiTb BKMOYEHbI B OOBEM JaHHOro
n3obpeTenHuns, onpeaeneHHbin hopmynon nsobpetenus. CneynanucTy B gaHHOW obnactu
OyayT OYeBMAHbI MHOFOYMCNEHHbIE Cnocobbl M Matepuanbl, MNOAOOHbIE MMM
3KBMBaNEHTHbIE ONMUCAHHbIM B J@HHOM J,0KYMEHTE, KOTOPbI€ MOryT ObITb MCMOMb30BaHbI B
OCYLLECTBMNEHMM AaHHOTO WN300peTeHuss Ha npakTtuke. [JaHHoe Wn300peTeHne HUKOUM
0o6pasom He OrpaHMYMBaETCs ONMCaHHbIMKU cnocobamm 1 maTtepuanamu. B cnyyae, ecnu
OAWH unu 6onee Yem OAHU U3 BKMIOYEHHBLIX NUTEPATYPHbIX UCTOYHMKOB, MaTeHTOB U
aHanorMyHbIX MaTtepuarnoB OTNUYAETCs OT AaHHOW 3asiBKM WNW NPOTUBOPEYUT €M,
BKIIOYaAS, HO HE OrpaHMYMBasiCb UMW, OMNPEAENeHHbIE TEPMUHbI, MPUMEHEHNE TEPMUHOB,
OMMCaHHbIE METOAMKN UMK T.M., KOHTPONEM SIBNSIETCA AaHHas 3asBka. Ecnun He ykasaHo
MHOE, TO BCE TEXHMYECKME W Hay4Hble TEPMMHbI, UCMOMb3yEMbIE B AAHHOM [OKYMEHTE,
UMEIOT TO K€ 3Ha4yeHMEe, KOTOpoe OObLIMHO MOHUMAaETCs CrneyuanmcTtoMm ¢ OObIYHOW
kBanudukaumen B gaHHoM obnacTu, K KOTOPOW MpUHagnexuT 3To usobpeTeHue. XoTs
cnocobbl M Mmarepuanbl, MNoAO0OHbIE WM 3KBUBAMNEHTHbIE OMUCAHHLIM B AaHHOM
AOKYMEHTE, MOryT ObITb MCMONMb30BaHbl B OCYLLECTBIIEHUN WM TECTUPOBAHUW AAHHOTO
n3obpeTeHns, nogxoasime cnocobbl M Marepuanbl onucaHbl Hwke. Bce nybnvkauymm,
NaTeHTHble 3asiBKW, NaTeHTbl U APYrne CCbINKW, YNOMSHYTbIE B LAHHOM AOKYMEHTE,
BKIIOYEHbI NOCPEACTBOM CCbIfIKU BO BCEW MX NONHOTE. HOMeHknaTypa, ncnonb3yemas B
AaHHOW 3asiBKke, OCHOBaHa Ha cucremartudeckon HomeHknatype IUPAC, ecnn He ykasaHo

NHOEe.

Onpeaenenns

Mpn ykasaHuM 4ucna samectuTenerd TepMuH "oauH unu Bonee" OTHOCUTCHA K
AMNanasoHy OT O4HOro 3amMecTuTens 40 MakCUMarbHO BO3MOXHOIO Yncra 3ameLleHnn, T.e.
OT 3aMeHbl O4HOro BOAOPOAA AO 3aMeHbl BCEX aTOMOB BOAOpOAa 3aMECTUTENAMM.
TepmnH "samecTuTtens” 06O3HaA4YaeT artoM WMAM rpynny aTtoMoB, 3aMeLlalolmnX aToMm
BOAOPOAA Ha UCXOAHOW Monekyne. TepMuH "3amelleHHbIA" O3Ha4aeT, YTO ykasaHHas
rpynna HeceT oauH unun Bonee yem oauH 3amectutene. Ecnun kakaa-nnbo rpynna moxer
HECTU HEeCKONbKO 3aMecTuTenen, W npefycMOTPeHbl pasHoobpasHble BO3MOXHbIE
3amMecTuTenu, TO 3TW 3aMeCTUTENW He3aBUCUMO BbIOpaHbl U HE AOMKHbI ObiTb

OAWNHaKOBbIMW. TEPMUH "He3aMeLUeHHbIN" O3HadaeT, YTO yKasaHHasa rpynna He HeceT
ALl

3amecTutenen. TepMuH "BO3MOXHO 3aMeLLEHHbIN" O3Ha4yaeT, 4YTO yKasaHHasa rpynna

ABndaeTca HGS&MGLL[GHHOVI nnn 3amMmeleHa ogH1MM 1nu fonee yem OgHUM 3aMECTUTENEM,
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HE3aBMCMMO BbIOPaHHBLIM M3 TPYNMbl BO3MOXHbLIX 3amecTutenen. Mpu ykasaHum uyucna
3amecTuTenen TepMmH "ognH nnu donee" o3HavaeT guanasoH OT O4HOro 3amMecTuTens 40
MaKCMMarbHO BO3MOXHOMO uucrna 3amMelleHun, T.e. OT 3aMeHbl OAHOro BOAOPOAA AO
3ameHbl BCEX aTOMOB BOAOPOAA 3aMeCTUTENSMU.

TepmuH "ankun", wuCNonb3yemblh B AAHHOM AOKYMEHTe, OTHOCUTCA K
HacCbILLEHHOMY TNUHENHOMY WM Pas3BEeTBNEHHOMY OAHOBAareHTHOMY YrrneBOLOPOAHOMY
pagvkany ANMHOW OT OA4HOro A0 ABeHaguaTtu atomos yrnepoga (C1—Ciz), rae ankunbHbIn
pagvkan, BO3MOXHO, MOXET ObiTb HE3aBMCMMO 3aMeLLeH OAHUM unun 6onee Yem OHUM
M3 3aMecTUTENEN, OMUCaHHbIX HKke. B ApyromMm BOMMOLUEHUN anKunbHbIN pagukan
COAEPXUT OT OfgHOro Ao BocbMM atomoB yrnepoga (C;—Cg) unmu oT OAHOro A0 LUECTU
atomoB yrnepoaa (C1—Cs). MNpumepbl ankunbHbIX rPYMN BKMKOYAKOT, HO HE OrpaHNYNBasCh
umun, metmn (Me, -CHa), atun (Et, -CH,CH3), 1-nponun (n-Pr, H-nponun, -CH,CH,CHa), 2-
nponun (i-Pr, i-nponun, -CH(CHa),), 1-6ytun-(n-Bu, H-6yTun, -CH,CH,CH,CH,), 2-meTun-
1-nponun (i-Bu, i-6ytun, -CH,CH(CHa),), 2-6ytun-(s-Bu, BTop-6ytun, -CH(CH3)CH,CH,),
2-metun-2-nponun  (t-Bu,  TpeT-6ytnn,  -C(CHa)s), 1-neHTUn  (H-NeHTWn, -
CH,CH,CH,CH,CH,), 2-nentun (-CH(CH3)CH,CH,CH,), 3-nentnn (-CH(CH,CH,),), 2-
meTtun-2-6ytun-(-C(CH,),CH,CH,3), 3-metun-2-6ytun-(-CH(CH3;)CH(CHs),), 3-meTtun-1-
B6ytun-(-CH,CH,CH(CH3),), 2-metun-1-6ytun-(-CH,CH(CH;)CH,CH3),  1-rekcvn (-
CH,CH,CH,CH,CH,CHa), 2-rekcun (-CH(CH3)CH>CH.CH,CH,), 3-rekcun (-
CH(CH,CH3)(CH,CH.CH3)), 2-meTtun-2-nenTtun (-C(CH3),CH,CH,CH3), 3-meTun-2-neHtmn
(-CH(CH3)CH(CH3)CH,CH3), 4-metun-2-nentun  (-CH(CH3)CH,CH(CHa3),), 3-metun-3-
neHTun (-C(CH3)(CH,CHj3),), 2-meTtun-3-nentun (-CH(CH,CH3)CH(CHs3),), 2,3-aumetnn-2-
ByTun-(-C(CH3).CH(CHs),), 3,3-aumetnn-2-6ytnn-(-CH(CH3;)C(CH3)s, 1-rentun, 1-oktun u
T.M.

TepmunH "ankunamvn', WUCNONb3yeMblA B AAHHOM [OKYMEHTE, OTHOCUTCS K
HacCbILLEHHOMY FNMHEWHOMY WNU Pa3BETBIEHHOMY [BYXBaNeHTHOMY YrneBOAOPOAHOMY
paavkany AnMHOW MPUMEPHO OT O4HOro A0 ABeHaauatn atomos yrnepoaa (C—Cip), rae
ankMnaMuNoBbIA pagukan, BO3MOXKHO, MOXET OblTb HE3ABMCUMO 3aMELLEH OAHMM WM
fonee uyem OAHUM U3 3aMeCTUTENEW, OMUCAHHbIX Hwxe. B apyrom BoOnnoLeHUM
ankMnaMUNoBbIA pagukan CoaEpXNUT OT O4HOro Ao BocbMu atomoB yrrepoga (C1—Csg) nnu
oT oaHoro Ao wectn atomoB yrnepoaa (Ci—Csg). lNMpumepbl ankunauunosbiX rpymnn
BKITHOYAIOT, HO He orpaHunymascb umun, metuneH (-CHy-), atunen (-CH,CH,-), nponuneH (-
CH,CH,CH»-) u T.n. Ankunguunosas rpynna Takke MoxeT ObiTb HasBaHa "ankuneHoson"
rpynmnown.

TepmnH  "ankeHun"  OTHOCWUTCSA K  JIMHEMHOMY WM PasBETBMEHHOMY

OfHOBaneHTHOMY YrreBOAOPOAHOMY paguvkany ANMHOM OT ABYX AO BOCbMW aTOMOB
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yrnepoaa (C,—Cs), coaepralyemy no MeHbLUEN Mepe OAHY HEHACLILEHHYIO, T.€. yrnepoa-
YrNEepoAHYIO, ABOVHYIO SP>-CBSi3b, A€ anKeHUNbHbLIN pagukan, BO3MOXHO, MOXET ObiTb
He3aBUCUMO 3amelleH OAHUM unu Bonee Yem OfHVMM U3 3aMeCTUTEnewn, ONUCaHHbIX B
AaHHOM J0KYMEHTE, U BKNIOYaeT pagukansl, umetowme "umc"- n "tpaHc'-opmeHtaymm nnu,
anbTepHaTusHo, "E"- n "Z"-opueHTtayumn. MNprumepbl BKMIOYAOT, HO HE OrpaHNYMBasiCb UMK,
atunenun unu enHun (-CH=CH,), annun (-CH,CH=CH,) nt.n.

TepMmuHbl  "ankeHunen" wunu "ankeHunaumn' OTHOCATCA K JIMHEWHOMY WNU
pasBeTBIEHHOMY ABYXBAaneHTHOMY YrNeBOAOPOAHOMY pagukany ANMHOW OT ABYX A0
BocbMn aTtomoB yrnepoga (C,—Cg), coaepxawemy no MeHbLEN Mepe OfHYy
HEHACbILLEHHYIO, T.€. YIMepOA-YrNepOAHYI0, ABOWHYIO SpP>-CBSA3b, A€ ankeHWUNEeHOBbIN
pagukan MoXeT ObiTb, BO3MOXHO, HE3ABUCMMO 3aMeLLeH OgHUM unu Bornee 4em ogHUM
3amecTuTenem, OMNUCaHHbiIM B AAHHOM [AOKYMEHTe, W BknoyaeTr B cebs pagukans,
umerowme "yuc'- n "TpaHc"-opueHTaumMm unu, anbtepHartmsHo, "E"- n "Z"-opueHTtayuu.
MpuMepbl BKNIOYAKOT, HO HE OrpaHUYMBasCb UMW, 3TUNeHUneH unu suHuneH (-CH=CH-),
annun (-CH,CH=CH-) nt.n.

TepMnH  "ankmHun"  OTHOCWUTCS K JIMHEMHOMY  WNW  Pa3BETBMEHHOMY
OfHOBArNeHTHOMY YrneBOAOPOAHOMY pajukany AMWHOW OT ABYX O BOCbMU aTOMOB
yrnepoaa (C,—Cs), coaepralyemy no MeHbLUEN Mepe OAHY HEHACLILEHHYIO, T.€. Yyrnepoa-
YrNepPOAHYIO, TPOVHYIKO SP-CBA3b, MAE ankUHWMbHBIN pajukan, BO3MOXHO, MOXET ObiTb
He3aBUCUMO 3aMelleH OAHUM unu Bonee yem OAHUM U3 3aMeCcTUTENen, ONMUCaHHbIX B
AaHHOM AoKymeHTe. [pumepbl BKNOYAOT, HO He orpaHunumsasace umn, atuHun ((-C=CH),
nponuHun (nponaprun, -CH,C=CH) n t.n.

TepMuHbl  "ankuHunen" wunu  "anknHunamun'  OTHOCATCA K NIMHEWHOMY UMW
pasBeTBIEHHOMY ABYXBAaneHTHOMY YrNeBOAOPOAHOMY paguvkany ANMHOM OT ABYX 4O
BocbMn aTtomoB yrrnepoga (C,—Cg), coaepxawemy no MeHbLEN Mepe OfHYy
HEHAaCbILWEHHYIO, T.€. YINEepoA-YrnepoaHY, TPOWHYKO SpP-CBA3b, F4e ankMHUIEHOBLIN
pagukan, BO3MOXHO, MOXET ObITb HE3ABUCMMO 3aMeLLeH OgHUM unu 6onee 4em ogHUM
M3 3amecTuTenen, ONUCaHHbIX B AaHHOM JAOKYMEHTE. [lpuMepbl BKMOYAT, HO He
orpaHmumBasCb Umn, aTuHUNeH (-C=C-), nponnHunen (nponaprunex, -CH,C=C-) n .n.

TepmuHbl  "kapbouukn", "kapboumknun”, "kapboumknuyeckoe Konbuo" W
"ymknoankun" OTHOCATCS K OAHOBAarIEHTHOMY HeapoMarnmveckomy, HacCbILEHHOMY WU
YaCTUYHO HEHacChbILEHHOMY KonbLy, cogepxawjemy ot 3 go 12 atomos yrnepoga (C;—Cyo)
B BMAE MOHOLMKNUYECKOro Komnbua wunu oTr 7 Ao 12 aromoB yrnepojga B BuUae
Buumknnyeckoro konbua. buyuknuueckne kapbouunknbl, cogepxxawme ot 7 4o 12 atomos,

mMoryT ObITb OpraHmsoBaHbl, Hanpumep, B Buae OGuyukno[4,5]-, [5,5]-, [5,6]- nnn [6,6]-
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cucTeMbl, a Buymknuyeckme kapbouyuknbl, cogepxawme 9 unu 10 KonbLEBbIX aToOMOB,
mMoryT ObiTb oOpraHmsoBaHbl B Buae Ouumkno[5,6]- unu [6,6]-cuctembl nnn B BUAE
MOCTUKOBbIX CUCTEM, Takux kak Ouumkno[2,2,1JrentaH, ©OuUMKno[2,2,2]okTaH WU
6uynkno[3,2,2]JHoHaH. Cnvpokapbounknuieckne rpynnmpoBKN TakKe BKIIOYEHbI B PAMKM
AaHHoro onpeaeneHus. [Mpumepbl CMPOokapOOLMKINYECKMX TPYNNMPOBOK BKMIOYAOT
[2,2]neHTannn, [2,3]rekcanun u [2,4]renTanun. Mpumepbl MOHOLMKNNYECKNX KapOOLMKNOB
BKITIOYAIOT, HO HE OrpaHuyMBasiCb UMW, LMKNONponwun, uukno®yTwun, uyuknoneHTtun, 1-
UMKNOMNEHT-1-eHnn,  1-UMKNONEHT-2-eHun,  1-UUKNoneHT-3-eHun,  uuknorekcun,  1-
ymknorekc-1-eHun,  1-UMKnorekc-2-eHun,  1-UUKNorekc-3-eHun,  UuknorekcagueHun,
LUMKNOrenTun, LMKNOOKTUM, LUMKIMOHOHWUI, LMKNoAeuun, UMKIOYyHASUMN, YMKIOAOAELMA 1
T.n. Kapboyuknnueckune rpynnbl, BO3IMOXHO, MOryT ObiTb HE3A2BUCUMO 3aMeELLEHbI OA4HUM
unun 6onee Yem OAHUM U3 3aMeCTUTENEN, ONUCAHHbIX B JAHHOM JOKYMEHTE.

TepMyH "kapBoumknungunn" OTHOCUTCA K ABYXBareHTHOMY HeapOMaTU4eCKoMy,
HACbILLEHHOMY WM 4YacTUYHO HEeHacCbIWEeHHOMY KOonbly, coaepxawemy ot 3 go 12
atomoB yrnepogaa (C;—Cy,) B BMAE MOHOLMKNMYECKOro Kombua mnn ot 7 go 12 atomos
yrnepoaa B Buae 6MyMKnNnyeckoro konbua.

TepmnH "apun" oO3Ha4aeT OAHOBANEHTHbIA apOMaTMHECKU YINEBOAOPOAHbIN
pagukan, cocroawmm ua 6-20 atomos yrnepoga (Cs—Cyp), NOnyyaembii nyTem yaaneHums
OfHOro aroma Bojopoja OT OAHOro artoma yrnepoja WCXOLHOW apoMaTu4ecKoun
KONMbLEBOW CUCTEMbI. HekoTopble apunbHble rpynnbl NPeACcTaBneHbl B UNNIOCTPATUBHbBIX
cTpyktypax kak "Ar". Apun Bkodaetr Ouyuknvyeckue pagukanbl, cogepalyme
apomaTtmnyecKkoe KonbLo, KOHAEHCUPOBAHHOE C HACLILLEHHbIM, YAaCTUYHO HEHACbILEHHbIM
KOMbLOM WNX apomMaTU4YeCcKum KapOOLMKIMYECKMM KOMbLOM. TUMNWYHbIE apunbHble
rpynnbl BKAKYAKOT, HO HE OrpaHvyuMBasiCb UMW, paguvkanbl, nony4vyaemble n3 GeHsona
(dbeHmna), 3amelleHHblx OeH3onoB, HadTanuHa, aHTpaueHa, OudeHuna, uHZeHuna,
wHaaHuna, 1,2-gurngpoHadtanuHa, 1,2,3,4-tetparngpoHadtTvmna M T.N. ApUnbHble
rpynnbl, BO3MOXHO, MOTyT ObITb HE3aBMCUMO 3aMELLEHbI O4HUM U Bonee Yem OAHUM 13
3amMecTuTeNen, ONMCaHHbIX B 4AHHOM AOKYMEHTE.

TepMuHbl "apunen” unm "apunguun” o3Ha4varoT 4BYXBANEHTHbIN apoOMaTUYECKNIA
yrneBoAOpPOAHbIN pagukan, cogepxawum ot 6 ao 20 atomos yrnepoga (Ce—Cyo),
norny4YaemMbln nNyTem yaaneHus ABYyX aTOMOB BOAOPOAa OT [ABYX aroma yrrnepoja
NCXOAHOWN apoOMaTU4EeCKON KOMbLEBOW CUCTEMbl. HekoTopble apunguunosble rpynmbl
npeacTaBneHbl B  WMIKOCTPaATUMBHBIX CTPYKTYpax kKak "Ar'. Apunguin BKo4aeT
Buyuknuyeckue pagukansl, cogepXxalyme apomaTnyeckoe KonbLo, KOHLEHCUPOBaHHOE C
HaCbILLEHHbIM, YaCTUYHO HEeHacbILWEeHHbIM KOnbLOM unu  apomaTU4eCKUM

KapOOLMKINYECKMM KOMbLOM. TUMUYHbIE apwunauunoBblie TPynnbl BKIOYAOT, HO He
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OrpaHMuYMBasCb UMW, pagukansl, nonyvyaemole u3 6eHsona (peHnngnmna), 3ameLleHHbIX
OeH3onoB, HadTanuHa, aHTpaueHa, OudeHuneHa, WHAEHWNEHA, WHAaHwneHa, 1,2-
aurngpoHadptanuHa, 1,2,3,4-tetparngpoHadtvna n T.n. ApUnaumnosble rpynnbl Takke
HasblBaloOTCS "apuneHamn" 1, BO3MOXHO, MOryT ObiTb 3aMeLLeHbl Og4HMM UM Gonee Yem
O4HVM N3 3aMeCTUTENEN, OMUCaHHbIX B AaHHOM AOKYMEHTE.

TepmuHbl  "retepoumkn,” '"retepoumknun" un  "reTepoumnknuyeckoe  Konbuo"
NMPUMEHSAIOTCA B AAHHOM AOKYMEHTE B3aMMO3aMEHSIEMO U OTHOCSTCS K HacblLEHHOMY
WUNN YaCTUYHO HEHAaCbILEHHOMY (T.e. coaepallemy ogHy unm 6onee yem ofHy ABOWHYIO
/NN TPOWHYIO CBSI3b BHYTPW KOMbLa) KapOouMKnuYeckoMmy pagukany, Coaepallemy ot
3 8o 20 KkonbLUEBbIX aTOMOB, B KOTOPOM MO MEHbLUEA MEpPe OAWH KONbLEBOW aTom
npeacraensieT cobon retepoarom, BhiOpaHHbIA cpeaun asoTa, kucnopoga, docdopa u
cepbl; OCTarnbHble KOMbLEBble aTtoMbl npeacTtaBnsaioT cobonm C, B KOTOPOM OAVH MMM
fonee 4em OAWMH KOMbLIEBOW aToOM, BO3MOXHO, HE3ABMCUMO 3aMeLLEH OaHMM unu 6onee
4YeM O4HUM 3aMECTUTENEM U3 ONUCAHHBIX HUXKE. [[eTepoLuKn MOXET NPeACTaBNATL coOon
MOHOUMKM, cogepxawmn oT 3 40 7 KONbLEBbIX YNEHOB (0T 2 40 6 aTOMOB yriepoga u ot
1 80 4 retepoatomos, BbibpaHHbiXx U3 N, O, P n S), nnn 6uyunkn, cogepxawmn ot 7 go 10
KonbLeBbIX YneHos (0T 4 4o 9 atomoB yrnepoga un ot 1 o 6 reTepoatomMos, BbibpaHHbIX
n3 N, O, P u S), Hanpumep, buynknol4,5]-, [5,5]-, [5,6]- nnun [6,6]-cnctemy. "'eTepoynknbl
onucaHbl B Paquette Leo A. "Principles of Modern Heterocyclic Chemistry" (W.A.
Benjamin, New York, 1968), B wactHoctu, B rnaesax 1, 3, 4, 6, 7 n 9; "The Chemistry of
Heterocyclic Compounds, A series of Monographs" (John Wiley & Sons, New York, ¢
1950 no HacTosiee Bpems), B YacTHOCTH, B Tomax 13, 14, 16, 19 n 28; n 8 J. Am. Chem.
Soc. (1960) 82:5566. TepmuH "reTepouuknun" TakKe BKMOYAET pajukanbl, rae
reTepouuKnuyeckne  pagukanbl  KOHAEHCUPOBaHbl C  HaCbIWEHHbIM,  YacCTU4YHO
HEeHacCbILWEHHbIM KOnbLOM unm apomMaTn4eCKum kapBoLMKNNYECKUM unm
reTepPOLMKINYECKUM KOMbLOM. [MprMMepbl reTepOoLUKNINYECKNX KOMEL, BKIOYaT, HO He
orpaHn4MBasaCb UMM, MOPONNH-4-Un, NUNEPUANH-1-1N, NUNepasuHUn, nunepasnH-4-un-
2-OH, nunepasuH-4-un-3-oH, nUMppPoOnNUAnH-1-1n, TUOMOPEONUH-4-un, S-
ANOKCOTUOMOPONNH-4-1n, asokaH-1-uvn, asetTnaunH-1-mn, oKkTarmgponupuao[1,2-
ajnupasuH-2-un, [1,4]anasenan-1-un, nUpPONNANHUN, TeTparugpodypaHun,
avrngpodypanHun, TeTparnapoTneHun, TeTparngponvpannn, ANrMaponNupaHun,
TETParngpoTVONuUpaHnn, nNUNEPUANHO, MOPPONINHO, TUOMOPMONMHO,  TUOKCaHW,
nMnepasvHUn, roMonunNepasuHnI, aseTuaNHUM, OKCETaHWr, TUETaHUM, rOMONUNEPUANHNN,
OKCenaHwur, TUENaHWn, OKCa3enuHWM, AWasenuvHun, TUasenuHun, 2-NUpponuHun, 3-
NUPPONUHUA, WHAONUMHWN, 2H-nnpanun, 4H-nupanun, auokcaHun, 1,3-4MOoKConaHun,

NMPasonvHUN, AUTUaHun, AuTonaHun, AUrMApPONMpaHnn, AUrMAPOTMEHN,
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avrngpodypanHun, NMPasonuAMHUIIMMUAA30NTUHNI, UMUAA30NULUHNN, 3-
asabuumkno[3,1,0lrekcanmn, 3-asabuymknol[4,1,0lrentaHun, asabuumkno[2,2,2]rekcaHun,
3H-MHAONUN-XUHONU3UHUI n H-NUPUAUIIMOYEBUHBI. Cnuporetepoyuknuyeckme
rPYNMUPOBKM  TaKKe BKIKOYEHbl B  PaMKn  JaHHOro onpejgenexHvs. [pumepsi
CNNPOreTepoLMKINYECKMNX rpynnupoBOK BKMOYaLOT asacnupo[2,5]okTaHun "
asacnupo[2,4]rentanun. lpumepamn reTepoUnKnUMYEcKoOn rpynnbl, B KOTOPOW [ABa
KONMbLEBbIX aTtoma 3ameLleHbl okco(=0)-rpynnmpoBkamu, SBMSIOTCA NMUPUMUAWUHOHWU U
1,1-anokcotTnomoponuHmnn. [eTepounknnuyeckne rpynnbl, BO3MOXHO, MOryT ObITb
HE3aBUCUMO 3aMeLleHbl Og4HMM unun 6onee 4Yem OAHUM M3 3aMEeCTUTENEN, ONUCAHHbIX B
AAHHOM JOKYMEHTE.

TepMuH "retepoumknunanumnn” OTHOCUTCH K ABYXBaneHTHOMY, HacCbILEHHOMY UMn
YaCTUYHO HEHAaChbILEHHOMY (T.€. UMetoLeMy ogHy unu 6onee 4Yem ogHy ABOVHYO W/uUnu
TPOVHYIO CBA3b B KOnbLe) kapbouuknuyeckomy pagukany ¢ 3-20 atomamu B Konbue, B
KOTOPOM MO MEHbLUEN MEpEe OAWH KOMbLEBOW aTOM npeactaBnsieT cobon retepoarom,
BbiOpaHHbIN Cpean asoTa, kucrnopoaa, docdopa n cepbl, NPUYEM OCTarnbHble aroMbl
konbua npeacrasnsoT cobon C, rae oguH nnu 6onee 4yem O4UH N3 KOMbLEBbLIX aTOMOB,
BO3MOXHO, HE3aBMCUMO 3amelleH ogHuMm unm 6onee 4Yem OAHUM U3  OMUCaHHbIX
3amecTuTenen.

TepmuH "retepoapun” OTHOCUTCA K O4HOBaNEHTHOMY apoMaTUYeCKoMy paaukany,
cogepxawiemy 5-, 6- unMm  7-YneHHble KOombua, W BKMOYAET KOHAEHCUPOBAHHbIE
KOnbLEBbIE CUCTEMbI (MO MEHbLUEN MEPE OfHA U3 KOTOPbIX ABMAETCA apoMaTn4eckon) 13
5-20 atomoB, copepxawme oauH unn Gonee 4Yem OAUH reTepoaroMm, HE3aBUCUMO
BblOpaHHbIN Cpean aToMOB asoTa, kKucrnopoaa u cepbl. MNMpumepbl reTepoapunbHbIX rpynn
NPeacTaBnsalOT coboM  nNUPMAUHUN  (BKNKOYas, Hanpumep, 2-ruapoKCUnupuanHnn),
UMUAas3oNun,  UMUAA3OMUPUAMHUI,  NUPUMUAWHWUN  (BKNOYas,  Hanpumep,  4-
TMAPOKCUMUPUMUANHWUI), NMPa3onui, Tpuasonun, nupasvHun, TeTpasonun, dypun,
TUEHWUI, WM30KCA3onumn, TUasonur, OKCaaMasonun, OKCa3onun, WU3oTMasonun, NUpponun,
XVUHOMWHWI, W3OXWUHOMUHWN, TETParnaponsOXMHONMHUA, uHaonun, ©GeHsnmugasonun,
B6eH3oypaHun, UMHHONUHWUA, WHAA30MWM, WHAOMU3MHWA, ddTanasuHun, nNMpUaasvHUn,
TPUasUHWN,  WN3OVMHAOMNWM,  NTEPUAWHWA,  MNYPWHWN,  OKCaaMasonun, Tpuasonwun,
Tnagnasonun, dypasanmn, 6eHsodypasaHun, OGeHsotnodenun, 6OeH3oTmasonun,
BGeH30KkCasonum, XWHa3OMUHUI, XWHOKCaNWHWUI, HaddTUPUAMHUIT U PYyPONMPUANHUA.
eTepoapwvnbHbl€ TPYMMbl, BO3MOXHO, MOTyT ObITb HE3aBUCMMO 3aMeLleHbl OAHUM WMKx
Bornee Yem OgHUM 13 3aMEeCTUTENEN, ONMUCaHHbLIX B A@HHOM A OKYMEHTE.

TepmuH "reTepoapungmmn” OTHOCUTCA K ABYXBareHTHOMY apoMarn4yeckomy

paaukany, cogepxawiemy 5-, 6- Unm 7-4neHHble KonbLa, U BKIOYAeT KOHAEHCUPOBaHHbIE
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KONbLEBblE CUCTEMbI (MO MEHbLLEN MEPE OfHA U3 KOTOPbIX SBNAETCA apoOMaTUYeCcKon) 13
5-20 aromoB, cogepxawme oauH unm bonee 4Yem OAMH reTepoaToM, HE3aBUCUMMO
BbIOpaHHbLIN CPpean aTOMOB a30Ta, KUCIOPOAa U Cepbl.

FeTepoyunknmMyeckmue unu retepoapunbHbie rpynnbl MOryT ObiTb COEAMHEHbI Yepes
atom yrnepoga (Yrnepoa-CBsidaHHble) uUnu 4yepes atom asoTa (a3oT-CBA3aHHbIe), rae
Takoe BO3MOXHO. B kauectBe npumepa n 6e3 orpaHuMyeHUs, Yrnepoj-CBs3aHHble
reTepoUMKIbl NN reTepoapunbl CBA3bIBAKOTCA B nonoxeHun 2, 3, 4, 5 unn 6 nnpuanHa, B
nonoxenHun 3, 4, 5 unn 6 nupugasmHa, B nonoXeHun 2, 4, 5 unn 6 nupumMmnanHa, B
nonoxeHun 2, 3, 5 vnu 6 nupasuHa, B nonoxeHun 2, 3, 4 v 5 dypaHa,
TeTparugpodypaHa, TuodypaHa, TuodeHa, nMppona wunu TeTparnaponuppona, B
nonoxeHumm 2, 4 mnu 5 okcasona, Mmugasona N1 Tuasona, B nMornoxeHumm 3, 4 vnu 5
n3okcasona, nupasona unn n3oTruasona, B NONOXEHUM 2 NnNn 3 asupunanHa, B NONOXEHUN
2, 3 unn 4 azetnanHa, B nonoxenumnm 2, 3, 4, 5, 6, 7 nnn 8 XMHONMHA U B NONOXeHUU 1,
3,4, 5,6, 7 unn 8 N3OXNHOMNUHA.

B kauyectBe npumepa u 6e3 orpaHuyeHusi, a3oT-CBA3aHHbIE reTepoLMKNbl UNn
retepoapunbl CBA3bIBAOTCA B MONOXeHUM 1  asvpuaunHa, aseTuauHa, nuppona,
nupponuauHa, 2-nMpponuHa, 3-nMpponuHa, uMuaasona, uUMuaasonuauHa, 2-
nMnaasonuHa, 3-MMuaasonuHa, nupasona, nUpasonuHa, 2-nNupasonuvHa, 3-nNUpasonuHa,
nunepuavHa, nunepasuHa, nHaona, MHAonuHa, 1H-nHaasona, B NONOXeHUn 2 n3onHgona
WUNU N30MHAONWHA, B MOMNOXEHUN 4 mopdhonuHa n B nonoxeHmn 9 kapbasona unu B-
kapbonuHa.

TepMuHbl "neunTb” N "nedeHne" OTHOCATCS K TepaneBTUYECKOMY NEYEHUIO, Lerb
KOTOPOro COCTOUT B 3aMefneHun (YMEHbLLUEHUW) HeXenaTernbHOro uanonormyeckoro
NM3MEHEHUSI UMM HapPYLLUEHWS, TaKoro Kak pasBuUTUE WUNWM pacnpoCTpaHEeHWe apTputa unu
paka. [Ina yenen gaHHoro n3obpeTeHns CyLEeCTBEHHbIE UMK KenaTenbHble KIMHUYEeCKue
pes3ynbTaTbl BKNIOYAOT, HO HE OrPaHNYMBAACh NEPEUNCTIEHHBIM, ocnabneHne CUMNTOMOB,
YMEHbLUEHME cTeneHn 3aboneBaHus, ctabunbHoe (T.e. 0e3 yxyAlLUeHus)) COCTOsHUE
3aboneBaHuns, 3agepXKy Unu 3amegneHne nporpeccun 3aboneBaHus, ynydlleHue unm
BpeMeHHoe obneryeHne G6OnMe3HEeHHOro COCTOAHMA N PEMUCCUIO (KaK YaCTUYHYIO, TaK M
obLLyt0), KaK BbIABNSEMYIO, Tak U HeBbiABNsemylo. "fleyeHne" Taike MOXET O3HauvaTb
MOBbILLUEHNE BbPKMBAEMOCTU MO CPaBHEHUIO C BbPKMBAEMOCTbIO, Npejnonaraemon B
OTCYTCTBME nedeHus. Jlnya, KOTopble HY)XAAOTCA B NEYEHUW, BKIIOYAT NUL C Takum
COCTOSIHUEM UMW HapyLLEHNEM.

®pasa "TepaneBTUYECKM 3IPMEKTUBHOE KONMUYECTBO" O3HaYaeT Konm4yecTBo
COEAWHEHNA J[aHHOro un3obperteHus, KoTopoe (i) neunt KOHKpeTHoe 3abonesaHue,

COCTOSIHME UNnu HapylueHune, (ii) ocnabnsiet, obnervyaeT vnn ycTpaHsieT oguH unn 6onee
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YeM OAMH CUMMTOM KOHKPETHOro 3aboneBaHus, COCTOAHUS UNu HapyweHus, nnn (iii)
npeaoTBpaLLacT Unu 3agepXxmnsaeT passutue ogHoro unu 6onee yem OoAHOrO CUMMNTOMA
KOHKpEeTHOro 3aboneBaHus, COCTOSHWA WNWU HapyLeHWs, OMNUCaAHHOro B [AaHHOM
AokymeHTe. B cniyyae paka TepaneBTuUdeckn 3apdPEeKTUBHOE KONMNYECTBO NEKAPCTBEHHOMO
npenapara MOXeT YMEHbLUaTb YMCMO PaKoBbIX KMNETOK;, YMEHbLUaTb pa3mMep Onyxonu;
uHrnbmposatb (T.. 4O HEKOTOPOW CTENeHW 3amMeansaTb W, NPeanoYTUTENbHO,
OCTaHaBnMBaTb) WHMPUNBbTPAUUIO pPakoBbIMK KIETKAMU Nepudpeprnyecknx OpraHos;
uHrmbmposatb (T.e. 4O HEKOTOPOW CTENeHW 3ameansTb W, NpPeanoyvYTUTENbHO,
OCTaHaBnvBaTb) MeTacTasvMpoBaHWE OMyxonu, A0 HEKOTOPOW CTENeHUM WHrnMbmposatb
POCT OMNyXOnu; W/UnNn 4O HEKOTOPOW cTeneHu obneryaTtb oguMH unu 6onee 4yem OguH U3
CYMMTOMOB, acCOLMMPOBaHHbIX C pakoMm. JlekapCTBEHHOE CpPeaCTBO A0 HEKOTOPOU
CTENEHN MOXET npeaoTBpawatb pocT wu/unu ybmnsatb CyLLECTBYIOLLME PaKOBbIE KNETKM,
OHO MOXeT ObITb LUTOCTaTUYECKUM WUNM UUTOTOKCUYEeCKUM. [lpy nedeHum paka
3P PEKTMBHOCTE MOXHO OMNPEAENSTb, HAanNpumep, NyTeM OLEHKN BPEMEHN A0 NPOrpeccum
3aboneBaHus (time to disease progression, TTP) w/unn nytem onpeseneHns 4acToTbl
oTBeToB (response rate, RR).

TepmuH "pak" OTHOCUTCA WNU ONUCBIBAET U3NONOINYECKOe COCTOSIHUE Y
MITEKOMUTAIOLLMX, KOTOPOE OBbIYHO XapakTepusyeTCa HEKOHTPONMPYEMbIM POCTOM KINETOK.
"Onyxonb" cogepXxut oaHy wunu Bornee 4em OfHy pakoByto KneTky. [Mpumepbl paka
BKITHOYAIOT, HO HE OrpaHMYMBasiCb UMW, KapuuHomy, numdomy, Gnactomy, capkomy wu
Nenko3 (NerKeMUIO) NN NMMQONIHYIO 3MOKaYeCTBEHHYO Onyxonb. bonee KOHKpeTHble
NPUMEpPbl TakUX PaKOB BKIOYAKOT MMOCKOKNETOUHbIA pak (Hanpumep, anuTenuanbHbIn
MNOCKOKNETOYHbIA  pakK), pak nerkoro, BKMOYas MENKOKNETOUHbIN pak Nerkoro,
HemenKkokneTouYHbIn pak nerkoro (non-small cell lung cancer, NSCLC), ageHokapuymHomy
NErkoro M MNIOCKOKNETOUHYI KapLUHOMY Nerkoro, pak OprowwmHbl, renaTouennionspHbIn
pak, pak Xenyaka wunu xenygovyHO-KULWEYHOro TpakTa, BKNoYas racTpoOUHTECTUHAaNbHbIN
pak, pak NoaXXenyao4yHOM Kenesbl, rmmobnacTomMy, pak LWEVKN MaTKu, pak SNMHUKOB, pak
NMeyYeHn, pak MOYEBOro My3bipsi, renaTomy, pak MOMOYHOW Kenesbl, pak TONCTON KULLKMK,
pak MpsSIMOM  KWLUKW, KONMOPEKTarnbHbIA pakK, KapuuMHOMY MaTKM WU  3HAOMETPUS,
KapLUMHOMY CrIOHHbIX >Xenes, paKk MOYKM UMW peHanbHbld pak, pak npecTaTtenbHOn
Xenesbl, pak Bnaranuwja, pak LMTOBMAHOW >Xenesbl, KapLuuHOMY MNEeYeHu, KapuynHOMY
aHanbHOro KaHarna, kKapyuHOMy NMOSIOBOrO YNeHa, a Takke pak rornosbl U LLEW.

"IeMaTonorn4eckMMn 3roKa4YeCTBEHHbIMM HOBOOOpa3oBaHNSAMKN" SABRSIKOTCA TUMbI
paka, KOTOpbl€ NOPaXKaloT KPOBb, KOCTHLIN MO3r U numdarnyeckmne yanbl. [1ockonbky Bce
3TW TPU TKAHM TECHO CBA3aHbl Yepe3 UMMYHHYIO cucTemy, 3abonesaHue, nopaxarwLiee

OfHY M3 Tpex 3TUX TKaHeW, 4acTo BNUSIET Takke Ha Jpyrue: XoTa numdoma siBnsieTcs
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3abonesaHmemM nMaTUYECKMX y3roB, OHa YacTo PacnpoCTPAHAETCA Ha KOCTHbIA MO3T,
nopaxas KpoBb. [emaTtonornyeckue 3nokayecTBeHHble HOBOOOPA30BaHUA SABMSAIOTCS
3510Ka4YeCTBEHHbIMM HOBOODOpasoBaHusMKn ("pakom"), U OHW, Kak npaBwuro, ne4varcsd
cneynanuctamum B remaronorMm  Wunu - oHkonormn. B HeKkoTopbIX  LeHTpax
"remaronorus/oHkonorns" ABNSETCs OAHUM NoapasgeneHneM BHYTPEHHEN MEeAWLMHbI, B
TO BPEMS Kak B APYIMX OHM CUMTAIOTCA OTAENbHbIMW nogpasgeneHusamu (€CTb Takke
XUPYPIrn-OHKONOMM U pagnauMoHHble OHKOMorv). He BCce remaronormveckue HapyLueHus
SABMAOTCS 3M0Ka4YecTBEHHbIMU ("pakoBbiMU"); 3T APYrne COCTOSAHUSA KPOBU TakkKe MOryT
HaxoguTbCs nog HabnwgeHnem remaronora. [emaTtonornyeckme 3rnokavyecTBEHHbIE
HOBOOOpa30BaHMsI MOMYT NPOUCXOAUTL N3 NOOBON U3 4BYX OCHOBHbIX NMUHUA KNETOK KPOBMU:
MUEMNONLHON N NMMPONLHON KNETOUYHbIX NUHMW. MunenongHas KnetovyHasi NMHUS O0BbI4HO
AAEeT T[PaHynouuTbl, 3pUTPOUUTbLI, TPOMOOLMTBI, Makpodarnh U TYYHbIE KNETKY;
numdongHas knetouHaa nuHusa gaet B-, T-, NK- n nnasmarunyeckme knetkn. JlIumgpomel,
nMmoLnTapHbIEe NENKEMUN N MUENOMbI MPOUCXOAAT U3 NTIMMAOUAHON NNHWW, B TO BPEMS
KaK ocTpasi U XpoOHUYecKass MUENOreHHble NeNKEMUN, MNENOANCINACTUYECKNE CUHAPOMDI
n  mMmenonponudepaTtuBHble 3aboneBaHWss WUMET MUENOUMAHOE  MPOUCXOXAEHME.
Jlenkemunn BknovaloT octpyo numdobnactHyto nevkemuio (OJ1J1, acute lymphoblastic
leukemia, ALL), octpyto muenoreHHyto nevkemuio (OMJ1, acute myelogenous leukemia,
AMIJ1), xpoHunueckyro numdouuTapHyto neukemuto (XJ1J1, chronic lymphocytic leukemia,
CLL), xpoHuyeckyto muenoreHHyto neukemuto (XMJ1, chronic myelogenous leukemia,
CMIJT), ocTpyto MoHoOuuTapHyo neukemmio (acute monocytic leukemia, AMOL) wu
MENKOKMNETOYHYIO numdounTapHyto numdgomy (small lymphocytic lymphoma, SLL).
Jinmcpombl BKNoYaOT NUMEOMY XOAXKUMHA (BCE 4YeTblpe NoaTuna) U HEXOAXKUHCKMNE
numapombl (HXJT, Non-Hodgkin's lymphoma, NHL, Bce noaTtunbl).
"XMmnoTepaneBTUYECKUA areHT" npeactaBnseTr coborn XMMUYECKOe COenUHEHNE,
NUCNONb3yeMoe ANA NEeYEeHUs paka, He3aBUCUMO OT MexaHuama gencrteus. Knacchbl
XUMNOTEPANEBTUYECKNX areHTOB BKMNIOYAIOT, HO HE OFPaHMUYUBAACH UMW: ankunupyrowme
areHTbl, aHTUMeTabonuTbl, pacTUTenbHble ankanowuibl, 6nokMpylLwme MUTOTUYECKOE
BEPETEHO, LUTOTOKCUYECKNE/NPOTNBOOMNYXONEBbIE aHTNONOTUKN, NHrMBUTOPBI
TONOU3OMepasbl, aHTuTena, QOoTOCEeHCUbUNU3aTopbl U UHTMOUTOPbI  KMHa3bI.
XUMnoTepaneBTUYECKME areHTbl BKIIOYAT COEANHEHNS, UCNONb3yeMble B "HaLEeneHHON
Tepanun" 1 B TPAAULUOHHOM XMMuoTepanuun. [NpyumMmepbl XUMUOTEPaNEBTUYECKUX areHTOB
BkritovaroT: nbpytmnHnb (IMBRUVICA™ APCI-32765, Pharmacyclics Inc./Janssen Biotech
Inc.; CAS per. Ne 936563-96-1, US 7514444), waenanncnd (ZYDELIG®, CAL-101, GS
1101, GS-1101, Gilead Sciences Inc.; CAS per. Ne 1146702-54-6), apnoTuUHWO
(TARCEVA®, Genentech/OSI Pharm.), gouetakcen (TAXOTERE®, Sanofi-Aventis), 5-FU



10

15

20

25

30

35

12

(dbTopypauun, 5-propypauun, CAS per. Ne 51-21-8), remymtabuH (GEMZAR®, Lilly), PD-
0325901 (CAS Ne 391210-10-9, Pfizer), umcnnatmH (Platinol®, (SP-4-2)-
anamunHguxnopnnaruHa (ll), umc-gnamud, auxnopnnatuHa (1), CAS Ne 15663-27-1),
kapbonnatnH (CAS Ne 41575-94-4), naknutakcen (TAXOL®, Bristol-Myers Squibb
Oncology, T[puHctoH, Hbto-kepcu), Tpactysymab (HERCEPTIN®, Genentech),
TEMO30NOMUA (4-meTnn-5-okco-2,3,4,6,8-neHTazabuumkno-[4,3,0]-HoHa-2,7,9-TpneH-9-
kapbokcammg, CAS Ne 85622-93-1, TEMODAR®, TEMODAL®, Schering Plough),
TamokcudeH ((2)-2-[4-(1,2-pnheHnnbyT-1-eHmn)dpeHoken]-N,N-aumeTnnataHammH,
NOLVADEX®, ISTUBAL®, VALODEX®) u pokcopybuumH (ADRIAMYCIN®, CAS Ne
23214-92-8), Akti-1/2, HPPD un panamuymH.

XMMOTEpaneBTUYECKMNE  areHTbl  BKMIOYAOT  MHMMOWUTOPbI  B-KNEeTOYHbIX
PELENTOPHbIX MULLEHEN, Takune kak nHrnbutopel BTK, Bel-2 n JAK.

Adpyrve npumepbl XUMUOTEPANEBTUYECKUX areHTOB BKMIOYAOT CreayloLme:
okcanunnatnH (ELOXATIN®, Sanofi), 6optesomnb (VELCADE®, Millennium Pharm.),
cyteHT (SUNITINIB®, SU11248, Pfizer), netpo3on (FEMARA®, Novartis), nmartnHumb
mvesunat (GLEEVEC®, Novartis), XL-518 (uHrnbutop Mek, Exelixis, WO 2007/044515),
ARRY-886 (uHrnbutop Mek, AZD6244, Array BioPharma, Astra Zeneca), SF-1126
(nHrnbutop PI3K, Semafore Pharmaceuticals), BEZ-235 (nHrubutop PI3K, Novartis), XL-
147 (nHrmbutop PI3K, Exelixis), PTK787/ZK 222584 (Novartis), dynsecTpaHT
(FASLODEX®, AstraZeneca), nernkoBopuH (dhonuesasa Kucnota), panammymH (CMponumyc,
RAPAMUNE®, Wyeth), nanatninb (TYKERB®, GSK572016, Glaxo Smith Kline),
noHadapHmb (SARASAR™, SCH 66336, Schering Plough), copadenunt (NEXAVAR®,
BAY43-9006, Bayer Labs), redutminb6 (IRESSA®, AstraZeneca), WpUHOTEKaH
(CAMPTOSAR®, CPT-11, Pfizer), TunngapHnd (ZARNESTRA™, Johnson & Johnson),
ABRAXANE™ (6e3 kpemodopa), npenapart CKOHCTPYUPOBaHHbLIX HA OCHOBE anbOymuHa
HaHouacTuy naknutakcuna (American Pharmaceutical Partners, Schaumberg, ),
BaHgeTaHnb (rINN, ZD6474, ZACTIMA®, AstraZeneca), xnopambyumn, AG1478, AG1571
(SU 5271; Sugen), Tem3anponumyc (TORISEL®, Wyeth), nasonanub (GlaxoSmithKline),
kaHgochamug (TELCYTA®, Telik), tnorena un uyuknocdochpamma (CYTOXAN®,
NEOSAR®); ankuncynbdoHaThl, Takue kak bycynbdaH, uMnpocynbdaH n nunocyneda;
asvpuaunHbl, Takme kak 6eHsogona, kKapbOoKBOH, METYpPeAONa U YPEAONA; 3TUMEHUMUHbI U
MeTunamMenammHbl, BKOYas anbTpeTamuH, TPUITUNEHMENAMWUH,
TpnatuneHdgochopammng, TpuatTuneHtTnogoctopamma, " TPUMETMNOMENAMUH;
auyetoreHuHbl (ocobeHHo OynnatauuH u  OynnaTtayuHoOH); KamnToTeuuH (BKMYas
CUHTETUYECKU aHanor TtonoTekaH); bpuocraruH; kannuctatmH, CC-1065 (B Tom uucne

€ro CMHTeTUYEeCKNe aHanoru ajo3enesuH, kaps3enesmH n 6usenesnH); KpUnTopuuuHbl (B
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YaCTHOCTUK, KpnTouuuH 1 1 kpunToduuuH 8); gonactaTtuH, AyoKapMUUUWH (BKMo4as
cuHTeTnYeckne adanorn, KW-2189 un CB1-TM1);, aneytepobuH; naHKpaTUcTaTuH,
CapKOAWKTUH; CMOHIUCTaTUH; a30TUCTbIE UMPUTLI, TakNe kak xnopambyuur, xnopHadgasuH,
xnopodocdamug, 3CTpamyCTuH, udocdammng, MexnopeTamuH, rMapoxnopua okcuia
MexrnopeTamuHa, mendganaH, HoBEMOULMH, PEeHECTEPUH, NPEAHUMYCTUH, Tpodochamng,
ypaumnunpuT; HUTPO3OMOYEBUHbI, Takme Kak KapMyCTWH, XJTOP30TOLMH, (POTEMYCTUH,
NOMYCTWUH, HAMYCTUH U PAHUMHYCTUH; aHTUOMOTUKN, Takue Kak EHAUNHOBbIE aHTUOMOTUKM
(Hanpumep, kanuxeamuuuH, kanuxeamuumH ramma ll, kannxeamuuymH omera Il (Angew
Chem. Intl. Ed. Engl. (1994) 33:183-186); AuHEMUUWNH, AMHEMUUMH A; BrucdocdoHaThbl,
Takme Kak KroAPOHAT, 3CrnepaMuuMH, a TakKe XpoModop HEOKap3NHOCTATUH W
POLACTBEHHbIE  XPOMOMPOTEMHOBBIE  XPOMOOPbI  €HAUNHOBBLIX  aHTUOUOTUKOB),
aKNnayMHOMM3WHbI, aKTUHOMULUWH, aHTPaMuLMH, asacepuH, 6neoMULUHbI, KaKTUHOMULWH,
kapabuuyuH,  KapMUHOMUUWMH,  Kap3uMHOMUIWH,  XPOMOMMWLMHbI,  AAKTUHOMMWLVH,
AayHopyOuUuH, getopybuumH, 6-amaso-5-okco-L-HopnenymH, MopdOnmnHO-40KCOpPYOULIMH,
LUraHoMOp®OnNMHO-40KCOPYOULIVH, 2-NMPPONUHO-4,0KCOPYOULINMH N 4E30KCUAOKCOPYOULIMH,
annpybuumnH, 330pyounuuH, naapybuumH, HemopyOuUuH, MapuennoMULnH, MUTOMULMHGI,
Takne kak mutomumumH C, MUKOEHONoBas KWUCMNOTA, HOranamuvuuuH, ONMBOMMLMHBI,
NennoMuUMH, NOPOUPOMULNH, NYPOMULMH, KBENAMULUH, POoaopyOULMH, CTPENTOHUIPUYH,
CTPenTo30uUmMH, TybepumanH, yBEHMMEKC, 3UHOCTaTUH, 30pYyOuUMH, aHTUMeTabonuThbl,
Takne kak metorpekcaTt u 5-dpropypaumn (5-FU); aHanorn ponneson KUCNoTbl, TakMe Kak
AEHONTEepPUH, METOTpeKcart, NTeponTEPUH, TPUMETPEKCAT; aHanorn nypuHa, Takue Kak
dnygapabuH, 6-mepkanTonypuH, TUAMWUMPUH, TUOTYaHWH; aHanorn NUPUMUAUHA, Takue
KaKk aHuuTtabuH, asayuvTuauH, 6-asaypuauH, kapmodyp, uutapabuH, Anae30KCUYPUANH,
AOKCUAINYPUANH, 3HOUMTaOWH, NOKCYPUAWH; aHAPOreHbl, TakMe Kak KanyCTepoH,
nponuoHar APOMOCTaHOIOHA, 3MUTUOCTaHONM, MENUTUOCTaH, TECTONAaKTOH;
aHTMagpeHanbHble npenapartbl, TakMe Kak amMWHOIMyTETUMWA, MWTOTaH, TPUMOCTaH;
npenapartbl ANS BOCMOMHEHUA ONUEBOM KUCNOTbI, TakMe Kak (PonmHOBas KUCNOTa,
auernatoH, anbgodocdammui rnrMKkos3ng;, aMUHOMNEBYNMHOBAA KWCMNOTA; SHUNypauun,
amcakpuH; ©OecTtpabyumn; OucaHTpeH; a3aaTtpakcaT, aedodaMvH; LEeMEKONUMH;
ANA3VKBOH; 3NQOPHUTWH; auetar 3MNNUNTUHUA; 3NOTWUIMOH; 3TOrMNYUWA, HUTPAT rannus;
TMOPOKCMMOYEBMHA, NEHTMHAaH; NOHUAAMWH, MEWUTAH3WHOUAbI, Takue Kak MEWTaH3NH U
aHCaMUTOLUMHbI, MWUTOTyasOH; MWUTOKCAaHTPOH, MOMWAAHMORN; HUTPaEpPWH; MNEHTOCTAaTWH,
deHameT; nupapyObuLUWH; NO3OKCAHTPOH; NoAoduNNMHOBaa KWCNOTa; 2-3TUMNrMAPasva,;
npokapbasvH; nonucaxapuaHbin komnnekc PSK® (JHS Natural Products, Eugene, OR);
Pas3oKCaH; PU3OKCUH; CU30dUpaH; CnUporepMaHn, TEHya3oHOBas KUCNOTA; TPUA3MKBOH;

2,2' 2"-TpUXnopTpuaTUNaMmnH; TPUXOoTeUeHbl (0COBEHHO TOKCUH T-2, BeppakypuH A,
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POPUAUH A N aHIYMAWH); YPETaH; BUHAE3MH; AakapbasnH; MaHHOMYCTUH; MUTOOPOHUTON;
MUTOnakTon, nunobpomaH; rayuTtosuH; apabuHosmg ("Ara-C"); umknodocdamug;
TMoTeNna; 6-TUOryaHWH, MEPaknTONypwH, METOTPEKCaT, aHanorn nnatuHbl, Takue Kak
yucnnatuH n kapbonnartuH; BuHonactuH; atonoang (VP-16); ndocpamma; MATOKCAHTPOH;
BUHKPUCTUH; BuHOpenOuH (NAVELBINE®); HOBaHTpPOH;, TeHWnO3ua; ajaTpekcar,
JayHOMULUMH; amuHonTepuH; kanetauyubmH (XELODA®, Roche); ubanaponat; CPT-11;
nHrnbutop Ttonomsomepasbl RFS 2000; agucdtopmernnopHntuH (OPMO); peTtuHomabl,
TakMe Kak peTMHOeBasi KUCMoTa; U hapMaueBTUYECKU MpUeMIeMble COMW, KUCMOTbl U
NPOU3BOAHbIE NOOBOro N3 BbiLLENEPEYMNCIEHHbIX BELLECTB.

Takke onpegeneHne "xumumotepaneBTUYeckoro  areHTta" BknwoyaeT: (i)
AHTUFOPMOHAIbHbIE areHThbl, KOTOPbIE PErYNUPYIOT UNN MHIMOUPYIOT 4ENCTBME FTOPMOHOB
Ha OMyXOnu, TakWe Kak aHTU3CTPOreHbl U CENeKTUBHbIE MOAYNSATOPbI 3CTPOreHOBbIX
peuentopoB (selective estrogen receptor modulator, SERM), Bknoyasa, Hanpumep,
TamokcudpeH (Bknoyas NOLVADEX®; TamokcndeH uuTpar), panokCudeH, 4ponokcudeH,
4-rnapoKCUTaMOKCUMPEH, TpUOKCUdEH, KeokcudpeH, LY117018, oHanpuctoH u
FARESTON® (TopemudeH uutpart), U CEneKkTUBHbIE MOAYNATOPbl 3KCTPOreHOBbIX
peuenTtopoB (selective estrogen receptor modulator, SERD), Takue kak dynsecTtpaHT
(FASLODEX®, Astra Zeneca); (ii) mHrmbutopbl apomarasbl, UHrubupyrowme epmMeHT
apomarasy, KoTopas perynupyeT obpasoBaHne 3CTPOreHOB B HaAMoOYeYHMKax, Takme Kak,
Hanpumep, 4(5)-umuaasonel, amuHornytetumng, MEGASE® (merectpon auerar),
AROMASIN® (ak3emectaH; Pfizer), cdopmectaH, daaposon, RIVISOR® (soposon),
FEMARA® (netposon; Novartis) n ARIMIDEX® (aHactposon; AstraZeneca); (iii)
aHTMAHAPOreHbl, Takue Kkak dnyramua, HunytTamug, Oukanytamui, neynponua u
ro3epenuH; a Takke TpokcauntTadbuH (1,3-41MOKCONAHOBLIA aHAMNOr HYKNEO3MHa UUTO3MHA);
(iv) MHrMOMTOPbLI NPOTEMHKUHA3bI, Takne kak uHrubutopbl MEK, Takve kak kobumeTuHub
(WO 2007/044515); (v) wHrMbuTtopbl nunuakuHasbl, Takme kak tasenunsmb (GDC-0032,
Genentech Inc.); (vi) aHTUCMbICNOBbIE ONWIOHYKNEOTUAbI, B 4aCTHOCTU Te, KOTOpbIe
MHTMOUPYIOT 3KCTIPECCUMIO TEHOB B  MyTAX Mepejadvn CcurHana, BOBMEYEHHbIX B
abeppaHTHyto nponudepayuto knetok, Hanpumep, PKC-anbda, Ralf n H-Ras, Takne kak
obnumepceH (GENASENSE®, Genta Inc.); (vii) pnbo3umbl, Takme Kak WHrMOuTOopbI
akcnpeccun VEGF (Hanpumep, ANGIOZYME®) n uHrnbutopsl akcnpeccun HER2; (viii)
BakUWHbl, TakMe Kak reHoTepaneBTuyeckne BakyuHbl, Hanpumep, ALLOVECTIN®,
LEUVECTIN® u VAXID®; rlL-2 PROLEUKIN®; nHrnbutopsl Tononsomepassl 1, Takme kak
LURTOTECAN®; rmRH ABARELIX®; (iX) aHTWaHrMoreHHble areHTbl, Takue Kak
B6esaumsymad (AVASTIN®, Genentech); n apmayeBTuyecku npuemnemMbie conu,

KNCNoTbl N NPON3BOAHbIE noboro n3 BblLLenepevYncrneHHblX BeLeCTB.
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Takke onpegeneHune "XMMUOTEPaNEeBTUYECKOrO areHTa" BKNIoYaeT
TepaneBTUYeCKMe aHTuTena, Takne kak anemrtysymab (Campath), 6Gesaymsymad
(AVASTIN®, Genentech); yetykcumab (ERBITUX®, Imclone); naHutymymab (VECTIBIX®,
Amgen), putykenumab (RITUXAN®, Genentech/Biogen Idec), neptysymab (PERJETA™,
2C4, Genentech), tpactysymab (HERCEPTIN®, Genentech), Tpactysymab amTaH3uH
(KADCYLA®, Genentech Inc.) n Toautymomab (BEXXAR, Corixia).

"MeTtabonut" npeacrasnseT cobon NpoaykT, obpasyowmnca npu metadbonusme
YKa3aHHOrO COEAMHEHUs N ero conn B opraHusme. MetabonuTbl coeauHeHns MoryT
ObITb onpegeneHbl C MCMNONb30BaHUMEM CTaHAAPTHbIX METOAMK, M3BECTHbIX B JaHHOW
obnacTtun, u Ux aKTMBHOCTU OMNPEAENSIOT C NOMOLLbIO aHanM30B, TakMX Kak OMUCaHHbIE B
AAHHOM JOKYMeHTE. Takme npoayKTbl MOryT o6pa3oBbiBaTbCSA, HANPUMEP, NPU OKUCIIEHUN,
BOCCTAQHOBIEHUN, TUAPOMNMN3E, aMUAUPOBaHUN, AE3aMUANPOBaHUK, 3Tepudukayumu,
aeatepudukaumm, OEPMEHTATMBHOM pacllenneHn W T.N. BBOAUMOrO COEAUHEHUS.
COOTBETCTBEHHO, AaHHOE U30OpeTeHue BKNOYaeT MeTabonuTbl COEAWHEHUW AAaHHOro
n3obpeTeHnsa, BKMIOYas COEAMHEHMWS, TMOMYyYEHHble B MNpoOLEecce, BKMIOYaKLWEM
KOHTaKTMpoBaHMe coeauHeHns opmyrnbl | AaHHOro n3obpeTeHna ¢ MreKonuTarLwmMm B
TeYeHne nepuoaa BPEMEHW, AOCTATOMHOro ANA NONyyYeHuss ero metabonmnyeckoro
NpoAyKTa.

TepMmnH "BKnagblll B YNakOBKY" OTHOCUTCS K WHCTPYKUMSIM, KOTOpble OObIYHO
BKITIOYAOTCA B KOMMEpPYECKME YMNaKoBKM TepaneBTUYECKMX MPOAYKTOB W coaepxar
MHOPMaLMIO O NOKa3aHWSX, NMPUMEHEHUWN, AO3NPOBKE, BBEAEHUWN, MPOTUBOMNOKA3AHUAX
n/nnun NpeaynpexaeHnsax, KacarLwmnxca NPUMEHEHNSA TakUX TepaneBTUYECKUX NPOAYKTOB.

TepMuH "xmpanbHble" OTHOCUTCS K MOMeKyrnam, KoTopble obnagatoT CBOWCTBOM
HEeHaNOXUMOCTU 3epKanbHbIX M300paXKEeHM NapTHEPOB, TOrga kak TepMUH "axmpanbHbie"
OTHOCUTCHA K MOMEKynam, 3epkanbHble W300paKeHMsi KOTOPbIX MOXHO HanoXuTb Ha
n306padkeHns X NapTHEPOB.

TepmuH "cTepeomsomepbl" OTHOCUTCS K COEAUMHEHUSAM, KOTOpble UMEKT
OAVHAKOBYIO XUMMWYECKYIO CTPYKTYPY, HO OTNUYaIOTCA MO PAaCMNONOXEHUIO aTOMOB WK
rpynn B NPOCTPaHCTBe.

TepMmnH "guactepeomepbl” OTHOCUTCHA K CTEpeoM3oMepam C AByMsa unn Gonee
XNpanbHbIMA LEHTPaMK1, YbM MONEKYrbl HE SBNAOTCA 3epKanbHbiM OTOBpaXKeHnem gpyr
apyra. [nacrtepeomepbl o6nagaroT pasnuyHbiMi PU3NYECKUMU CBOUCTBaMUN, Hanpumep
Temnepatypamu nrnasneHns, TemneparypaMmm KUNeHus, CnekTpanbHbIMU CBOUCTBAMU U
peakyMoHHOW CnocobHOCTbIO. CMecn anactepeoMepoB MOXHO pasfennTb C MOMOLLbIO
aHanuUTUYecKnx npoueayp C BbICOKMM paspelleHMeM, Takux Kak anekTpodopes U

Xpomarorpadus.



10

15

20

25

30

35

16

TepMuH "sHaHTMOMEpPBLI' OTHOCUTCA K ABYM CTEpeousoMepam COoeaUHEHUS,
KOTOpblE HE SABNAIOTCHA 3epKanbHbIMU UN30OPaKEHUAMK, KOTOPblE MOXHO ObIno Obl
HanNOXWTb APYr Ha gpyra.

Crepeoxvmunyeckue onpefeneHuss u ycrnosHble 0B603Ha4YeHUs, NPUMEHSEMbIE B
AaHHOM n3obpeTeHun, obbivHO cooTBeTCTBYIOT S. P. Parker, Ed., McGraw-Hill Dictionary
of Chemical Terms (1984) McGraw-Hill Book Company, New York; u Eliel, E. and Wilen,
S., “Stereochemistry of Organic Compounds”, John Wiley & Sons, Inc., New York, 1994.
CoepnHeHnsa gaHHoro n3obpeTeHnsa MoryT cogepkatb aCUMMETPUYECKME UNU XuparnbHble
LUEHTPbl W, CneaoBaTenbHO, MOryT CYLWECTBOBATb B PasfMYHbIX CTEPEOM3OMEPHbIX
dopmax. NMogpasymeBaeTcs, YTO BCE CTEPEOU3OMEPHbIE (POPMbl COEAMHEHUN LAHHOTO
n3obpeTeHnsa, BKNOYas AuacTepeomepbl, 3HaHTUOMEPbl U  aTPONU3OMEpPbl, HO He
OrpaHMYMBasACbL UMW, a TaKKe UX CMECWU, Takme Kak payemumyeckme cmecu, obpasyroT
4yacTb AaHHoro wusobpeteHus. MHorve opraHuyeckne COeAWHEHWSI CyLIECTBYIOT B
OMNTMYECKN aKTUBHbIX PopMax, T.€. OHU obnagaltoT CnOCOBHOCTBLIO Bpawatb MNMOCKOCTb
NNOCKOMONApU3oBaHHOro ceeta. [lpyM onMcaHuM ONTUYECKM aKTUBHOMO COELUHEHMSA
npuctaskm D m L, wmm R n S, wcnonbsywtca ana ob6o3HavyeHust abConoTHOW
KOHhUrypaumm Monekyrnbl OTHOCUTENBHO ee XupanbHOro LeHtpa (4eHtpos). MNMpuctaskm d
m | wmm (+) wu (-) npumeHstotcs ana  obo3HavyeHMst 3Haka  BpaLlEHUs
NSOCKOMNONAPU3OBAHHOrO CBeTa coeguHeHnem, npudem (-) mnu | obosHavaeT, 4To
coeavHeHne asnaeTca nesospawyarowmm. CoeguHeHne ¢ npuctaskou (+) unu d asnseTcs
npasospaLjaowmm. [nsg aHHON XMMUYECKOW CTPYKTYPbl 3TU CTEPEOU3OMEPHI ABMNSAIOTCS
NAEHTUYHBIMM 3a UCKIMIOYEHNEM TOrO, YTO OHU SBMSIKOTCA 3€pKanbHbIMU N300paXkeHNa MU
Apyr apyra. KOHKpPETHbIN CTEpeonsomep Takke MOXeT ObiTb Ha3BaH SHAHTUOMEPOM, U
CMECb Takmx M30MEPOB HaCTO HA3bIBAOT SHAHTMOMEPHOWN CMeCblo. CMeCb 3HaHTUOMEPOB
50:50 Ha3bIBaOT paUeMUYECKON CMECBIO UMK pauemMaToM, KOTopas MOXET BO3HWUKATb B
OTCYTCTBUE CTEPEOCENEKTMBHOCTUM WUMN CTEPEOCNELNPUUHOCT B XMMUYECKON peakLmm
unn npouecce. TepmuHbl "pauemuyeckas cmeck" n  "pauemar' OTHOCATCA K
3KBUMOMSAPHON CMECU ABYX 3HAHTMOMEPHbIX MOMNekyn, He obnajarowen OnTU4ECKOn
aKTMBHOCTbIO. OHaHTUOMEPbI MOXHO BbIAENWTH U3 PaLEMUYECKON CMECU C MOMOLLbIO
crnocoboB XUpPanbHOrO pasfeneHnsi, TakUX Kak CBEPXKPUTUYECKAs >KUAKOCTHAs
xpomarorpadums (CXHKX). WUHTepnpeTtauusa KoHpuUrypaumm Ha XupanbHbIX LEHTpax B
pasfgeneHHbIX 3HAHTMOMEpax MOXeT ObiTb npeaBapuUTENbHOW, U OHA NpuBEAEHA B
CTpykTypax Tabnuubl 1 C WNNOCTPaTtMBHOW LENbl, @ OKOHYaTeNbHO CTEPEOXUMUIO
yCTaHaBNUBAIOT, Hanpumep, ¢ NOMOLLbIO PEHTIFEHOBCKMUX KpUCTannorpaduyeckux gaHHbIX.

TepmuH "TaytTomep" wunu "taytomepHaa dopma" OTHOCUTCA K CTPYKTYPHbIM

M30MepaM C PasnMYHON 3HEPTUEN, KOTOPbIE ABMAITCA B3aNMONpPEBpaLLaLLMMUCS Yepes
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Bapbep C HU3KOWM 3Heprnen. Hanpumep, NPOTOHHLIE TayTOMEpPbl (TakKe N3BECTHbIE Kak
NPOTOTPOMHbIE TayTOMEpPbl) BKMOYAOT B3auMOMNpPeBpaLLeHne MNOCPEeLCTBOM MUrpaymu
NPOTOHA, Hanpumep, KETO-EHOMbHYI0O U UMWH-EHaMWHOBYIO M3oMepusaymio. TayTomepsl
BaneHTHOCTU BKIMOYAOT B3avMOMNpPEeBpaLleHnsa MNyTem peopraHv3auun HEeKoTOpbIX U3
CBA3bIBAKOLLMX 3NEKTPOHOB.

TepMmuH "hapmaueBTUYeCKN npmuemnemsie conn" obo3HayaeT conu, KOTopble He
ABNAOTCA  HeXenaTenbHbiMM € OUMONOrMYeckon UMM UHOW  TOYKM  3PEHUS.
dapmayeBTNYECKN NPUEMIIEMbBIE COMNU BKITHOYAIOT KaK CONMv NPUCOEANHEHNS KUCNOTbI, TaK
N COMnMu NpucoeauHeHus ocHoBaHus. Ppasa "hapmaueBTMHeCKU NPUEMIEMbIN" O3HAYaEeT,
YTO BELEeCTBO UMM KOMMO3MUMSA AOMKHblI OblTb COBMECTUMbI  XUMWUYECKU W/ Unu
TOKCUKOMOrMYECKN C APYTUMU VHIPEeAVEHTaMW, COAEpXalumMucs B cocTase, uWwunnm ¢
MITEKOMUTAIOLMM, NOANEXALLMM FTEYEHMIO.

TepmuH "dbapmaueBTMYECKM nNpUEMIIEMas COfMlb  NPUCOEAMHEHUS  KUCNOTbI"
obo3HayaeT Takme  apmauyeBTUYECKM  NpUemMnemble  conn,  OBpasoBaHHbIE
HEOPraHUYEeCKUMM KUCIOTamMu, TakUMK Kak COnsHasa Kucrota, BpomMucToBOAOpPOAHASNA
KMCNOTa, CepHasa KUCnoTa, asoTHas KACNOoTa, YronbHas Knucnota, ocdopHas Kucnora, u
OpraHMYeCKUMIN KNCNOoTamu, BbIOpaHHbIMU cpeaun anudartnyecknx, yuknoanmdaTnyeckux,
apomaTtmnyeckmnx, apunanndaTnyeckux, reTepoLMKIIMYecKmx, kKapboHOBbIX U CYNbGOHOBbIX
KNaccoB OPraHU4eckUxX KUCMNOT, TakUMK Kak MypaBbMHas KWCNOTA, YKCYCHAs KUCMOTa,
NPOMUOHOBAA KUCIOTA, MUKONEBas KUCNOTa, MMIOKOHOBAsA KUCMOTA, MOSIOYHas KUCMOTa,
NMAPOBUHOrpagHaa KucnoTa, Lasenesas kucrorta, A6rnodHas kucroTta, ManevHoBas
KMCNoTa, ManoHoBas KUCNoTa, AHTapHasa kucnora, ymapoBasi KUCroTa, BUHHAsA KUCMOoTa,
NMMOHHasA KUCNoTa, acnaparnHoBas KUCnoTa, ackopOuHOBas KWUCMoOTa, rnyTaMUMHOBas
KMCNOTa, aHTpaHunoBas Kncnota, 6eH30MHas KMCNoTa, KOpUYHasa KNCNoTa, MUHAanbHas
kncnota, amOOHOBasA KUCNOTa, (PEHUNYyKCyCHas KUCnota, MeTaHCyrb(oHOBas KucnoTa
"mMesunar", ataHcynbdOoHOBasa KNCNOTA, N-TONyoncynbdoHOBasa KACNoOTa U canuymnosas
kucnora.

TepmuH "thapmaueBTUYECKM nNpUemMrieMasl Cconb MNPUCOEAUHEHMST OCHOBaHUA"
obo3HavaeT Takme hapmayeBTUYECKN NpUemMnemMble conn, o6pasoBaHHbIE OPraHNYECKUM
WUNN HEOPraHU4YeCKUM OocHoBaHMEM. [pumMepbl NpuemMnemMbiX HEOPraHNYEeCKNX OCHOBaHUN
BKITIOYAIOT COMW HAaTpUs, Kanus, aMMOHMWS, KanbUWs, MarHus, enesa, LuHKa, meawm,
MapraHya n conu antomumHusa. Conu, nony4vyeHHble n3 apmayeBTUYECKU nNpuemnemMblx
OpPraHMYeCcKNX HETOKCUYHbIX OCHOBAHWW, BKIIOYMAKOT COMU MNEPBUYHBLIX, BTOPUYHBLIX U
TPETUYHbIX aMUHOB, 3aMELLEHHbIX aMUHOB, BKIOYMAA NPUPOAHbIE 3aMELLEHHbIE aMVHbI,
UMKINYECKMX aMUHOB W  OCHOBHbIX WOHOOOMEHHbIX CMOM, TakuWX Kak CMOrbl

n3onponunnamMmHa, TpUMETUNaMnHa, AUN3TUNaAMUHa, TPUITUNAMUHA, TpUnponunamMumHa,
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3TaHonamuvHa, 2-uaTUNamuHOITaHONa, TPUMETaMWHa, AWUMKITOrekCunammHa, nusnHa,
apruHuHa, rucTuauHa, KodpeuHa, npokavHa, rugpabamuHa, xonuHa, 6eTauvHa,
3TUNEHAMaMUHA, MKo3aMuHa, METUNINIoKaMuHa, TeodbpomunHa, NypuHOB, NUnepasmnHa,
nunepuauHa, N-aTunnunepuanHa n noriMaMmmMHOBbLIX CMOI.

TepMmuH "conbBaTt" OTHOCUTCA K accouuauum unm KOMNMekcy ogHou mnm Gonee
YemM OAHOW MOIEKyIbl PacTBOPUTENS U COEAUMHEHUSA AaHHOro mnsobpeteHus. Mpumepsi
pacTBopuUTENENn, KOTOPblE (POPMMUPYIOT CONbBATLI, BKMIOYAIOT, HO HE OrpPaHMYMBaACb UMM,
BOA4Y, wusonponaHon, 3taHon, metaHon, AMCO (aumetmncynbdokcug), dTunadertar
(EtOAC), ykeychyto kncnoty (ACOH) n aTaHONamuH.

TepmuH  "ECs" aBnsietca  "MONOBUHOW  MakCUManbHOW  3(PdEeKTMBHOM
KOHUeHTpaumn" n obo3HavyaeT nnasMeHHY KOHLEHTPAUMIO KOHKPETHOrO COEAUHEHMS,
Heobxoanmyto ans nonydeHus 50% OT MakCuMyma KOHKpPETHOro adhdekTa in vivo.

TepmmH "Ki" sBNSieTCa KOHCTAHTOW MHIMOMpoBaHust 1 obo3HavyaeT abComOTHYIO
apPMHHOCTb CBA3bIBAHMA KOHKPETHOro MHrnbutopa c peuentopom. OHa uamepsaeTcs C
MOMOLLIbIO @HarnmM30B KOHKYPEHTHOrO CBSA3bIBAHUS WU paBHA KOHLUEHTpauuu, npyu KOTOPOU
KOHKPETHbIN MHIMOUTOP 3aHuMaeT 50% peuenTopoB, eCnn OTCYTCTBYET KOHKYPUPYHOLLNNA
nvraHa (Hanpumep, nuradg € paguoakTMBHOW MeTkon). 3HadeHus Ki moryT ObiTb
npeobpasoBaHbl norapudmmyeckn B 3HadeHus pKi (-log Ki), roe 6Gonee BbicOkMe
3HaYEeHUA YKa3bIBaKOT 3KCNOHEHLUManbHOE yBENMYeHe akTUBHOCTH.

TepmuH  "ICs,"  9BNAETCAS  NOMNOBMHOW  MAakCUMarnbHOW  MHrMBupyoLen
KOHLEHTpaumm 1 obo3HaYaeT KOHLUEHTPpauulo KOHKPETHOro COeAMHEHUsi, HeobXoanmyto
Aans nonyveHns 50% wHrnbmposaHus Guonorndeckoro npouecca in vitro. 3HaveHus 1Cs
MoryT ObiTb npeobpasoBaHbl norapudpmmyeckn B 3HadeHms plCsy (-log ICs,), rae 6onee
BbICOKME 3HaYEHUSs1 YKasblBAKOT Ha 3KCMOHEHUManbHOE YBENUYEHWE aKTUBHOCTMW.
3HaveHne ICsy He aBnsgeTca abCoMNOTHbIM  3HAYEeHWEeM, HO 3aBUCUT OT  YCHOBUN
3KCNEepUMEHTa, Hanpumep, OT UCNONb3YEMbIX KOHUEHTpauun, un MOXeT ObITb
npeobpazoBaHO B abCOMIOTHYK KOHCTaHTy WHrMbuposaHusa (Ki) ¢ UCNOMb30BaHUEM
ypaBHeHust Yedra-lMpycosa (Biochem. Pharmacol. (1973) 22:3099). Moryt O6bITb
paccunTaHbl U gpyrue nNpoueHTHbIE napameTpbl HrMbnposanms, Takme kak |Cqo, [Coon T.4.

TepMuHbI "coegnHeHne aToro nobpeTteHus”, "coegmHeHNst 4aHHOro n3obpeTteHus”
n "coeanHeHus dopmynbl |" BKNOYaKOT coeguHeHna dopmyn | n nx cTepeomnsomepsl,
reoMeTpuyeckne M3OMEPbI, TayTOMEpbl, COnMbBaThbl, MeTabonutbl U gapmayeBTU4ECKM
npuvemMnemMble Conu 1 NponekapcTaa.

Jliobas cdopmyna mnn CTpykTypa, npuBeAeHHas B JaHHOM JOKYMEHTE, BKMoYas
coeauHeHns opmyrnbl |, Takke MCNonb3yeTca ANA NpeacTaBneHus rmapaTos, CONbBaTOB

N NONMMOPAOB TakNX COEAUHEHUIA, @ TaKKE X CMECEN.
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Jliobasa cdopmyna vnu CTpykTypa, NnpuUBEAEHHasa B JaHHOM JOKYMEHTE, BKIOoYas
coeavHeHns popmynebl |, Takke NCNonb3yeTca AN NPeaCcTaBneHns HemeyeHblX popm, a
Take POPM COEAUHEHUW, MEYEHHbIX u3otonamu. MeyeHHble M30TonamMm COeAUHEHUS
WUMEIOT CTPYKTYPbI, N300padkeHHble dopmynamu, npuBeaeHHbIMA B AAHHOM JOKYMEHTE,
32 UCKIMIOYEHNEM TOrO, YTO OAMH uUnun 6onee Yem OAUH atoM 3aMEHEH aTOMOM, UMEOLLMM
BblOpaHHYO aTOMHYK0 Maccy Unn mMaccoBoe 4mcno. Npumepbl N30TOMOB, KOTOPbIE MOTYT
ObITb BKMOYEHbI B COEAUHEHUSI AaHHOrO M300pEeTeHus, BKNOYaoT U30TOMNbl BOAOPOAA,
yrnepoga, asora, kucnopoga, docdopa, dTopa M Xnopa, TakMe Kak, HO He
orpaHudmnsasck umn, 2H (gentepun, D), 3H (Tputuin), 11C, 13C, 14C, 15N, 18F, 31P, 32P,
358, 36CI 1 125l. PasnnyHble MEYEHHbIE N30TONAMUN COELUHEHUA AaHHOro N300peTeHNus,
Hanpumep, Te, B KOTOPbIE BCTPOEHbI PagnoakTuBHbIe n3oTtonbl, Takme kak 3H, 13C n 14C.
Takve MeyeHHbIe N3oTonamm CoOeanHEHNA MOryT ObiTb MCNOMNBb30BaHbl B METAbONNYECKNX
NCCNepoBaHNSaX, UCCNEAOBAHNUSAX KMHETUYECKMX peakuuin, MeToaMKax OBHapy>XeHNs unm
BU3yanusaumn, Takux Kak MO3UTPOHHO-IMUCCUMOHHas Tomorpadumsa (positron emission
tomography, PET) wunn oOpHOMOTOHHas 3SMWUCCUMOHHAA KOMMbIOTEPHAa ToMorpadus
(single-photon  emission computed tomography, SPECT), Bknio4yas aHanus
pacnpejeneHns nekapcrea unum cybcrparta B TKaHSX, UNW B PagNOAKTUBHOM NeYeHUn
naymeHToB. MeueHHble MNn 3amMelleHHble JevTepueMm TepaneBTUYEecKue COefUHEHMUS
AaHHOro n3obpeTeHus MoryT nmeTtb ynydweHHble csonctea DMPK (drug metabolism and
pharmacokinetics - mertabonmsama 1 apMakOKMHETUKN IEKAPCTBEHHOrO CPeacTBa),
OTHOCSALMECs K pacnpeaeneHuto, metabonuamy u ebiBegeHmto (Absorption, Distribution,
Metabolism, and Excretion, ADME). 3ameLyeHne 6onee TskenbiMU n3oTonamu, Takumm
Kak pentepun, Bcneactsue Oonbluer metabonmyeckon CTabunbHOCTM MOXET AaBarb
onpeaeneHHble TepaneBTUYECKMe NpeumyLlecTBa, Hanpumep, YBENUYEHWEe nepuoaa
NONYXXN3HW N Vivo NN CHUXKeHne TpeboBaHui k J03npoBke. 18F-meyeHHoe coegmnHeHune
MOXeET ObITb Ucnonb3oBaHo B uccnegopaHnax PET nnu SPECT. MeyeHHble nsotonamm
COEAVHEHNS JaHHOro N30BpPETEHNS U NPONEeKapcTBa, Kak Npasmno, MOryT ObiTb NOSyYeEHbI
nyTeMm NPOBEAEHUSA NPOLEAYP, OMUCAHHBLIX B CXEMax UNn B Npumepax, U C MOMOLLbIO
npenaparoB, ONUCAHHbIX HUXE, 3aMEHAS NErkog4oCTYMNHbIA MEYEHHbIN N30TONOM peareHT
Ha peareHT, He Me4YeHHbI u3otornom. Kpome TOro, 3ameljeHne 6onee TaXEnNbIMK
nsoTonamu, B 4acTHOCTW, peutepmem (T.e. 2H wnm D), Bcneacteme OonbLuen
mMeTabonuyeckon CTabunbHOCTU MOXET JaBaTb ONpPefeneHHble TepaneBTU4eckue
NnpevMyLLecTBa, Hanpumep, YBENUYEHWEe nepuoga MOMYXXKU3HWU in VIVO WUNN CHXKEHMWE
TpeboBaHWA K A03MPOBKE WNWU YNyudllEHWEe TepaneBTUYeCcKoro mHaekca. [MOHATHO, yTo
JEUTEepUn B J[aHHOM KOHTEKCTE paccMaTpuBaeTCs B KavyecTBe 3aMecTuTens B

coeguHeHnn popmynebl (1). KoHueHTpaums Takoro 6onee TaKenoro n3oTona, B YacTHOCTMH,
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aentepust, MOXeT ObiTb onpegeneHa ¢ MNOMOLBbI  M3OTOMHOTO  KO3hduumeHTa
oboraweHus. B coegnHeHuax gaHHoOro nsobperteHnsa niobon atom, KOTOPbIA CneynanbHo
He 0003HauyeH Kak KOHKPETHbIN W30TOM, npejHasHaueH Ans npeacrtaBneHus nwoboro
cTabunbHOro m3oTtona 3Toro aroma. Ecnn He ykasaHO WHOe, TO Korga MnonoXeHue
KOHKPETHO onpegeneHo kak "H" wnn "Bogopoa”, crnepyeT noHMMaTb, YTO BOAOPOA
HaxoAUTCA B AaHHOM MOMOXEHWW B €ro MNPUMPOAHOM  M3OTOMHOM  COCTaBe.
CoOTBETCTBEHHO, B COEAUHEHUN AAHHOTO M300peTEHMS NOOON aTOM, KOTOPbIN KOHKPETHO

obo3HaueH kak gentepun (D), npeacraBnseT 4enTepun.

PeuenTtop acTporeHa

Peuentop actporeHa anbda (ER-a, NR3A1) n peuentop actporeHa 6eta (ER-B;
NR3A2) asnaioTca peuentopamm CTEPOUAHBLIX FOPMOHOB, KOTOPbIE SABMNATCH YfeHamMmn
BOMbLIOrO CynepcemMencTBa A4EepHbIX PELENTOPOB. AAepHble peuenTopbl MMET ObLLyHO
MOAYIMbHYIO CTPYKTYPY, KOTOpas Kak MUHUMYyM BkntodaeT [HK-ceasbiBawowmni AOMEH
(DNA binding domain, DBD) »n nuraHg-cessbiBaowmn gomeH (ligand binding domain,
LBD). PeuenTopbl CTEPOMAHBIX FOPMOHOB SIBASAIOTCS PacTBOPUMbIMUA BHYTPUKNETOUYHbLIMN
Benkamu, KOTOpble AEWUCTBYIOT Kak IUrang-perynmpyemble akTtopbl TPaHCKPUNLUN.
Mo3BOHOYHbIE cogepXaT NSATb ONM3KOPOACTBEHHbIX PELENTOPOB CTEPOUAHBLIX FOPMOHOB
(peyenTop 3CTporexHa, peuenTtop aHaporeHa, peuenTop NporecTepoHa,
FMIOKOKOPTUKOUAHBIA ~ PEeLenTop,  MUHEParnoKOPTUKOWAHbIA — PeLenTop),  KOTopble
PErynupyoT LUMPOKUMA CMNEKTP PEnpPOAYKTUBHbIX, METabonuMyecknx W CBA3aHHbIX C
pasBUTMEM aKTMBHOCTEW. AKTMBHOCTU ER KOHTPONMMPYIOTCA CBS3bIBAHUEM 3HAOMEHHbIX
3CTPOreHoB, BkNtovasa 17 B-actpagnona n 3CTPOHbI.

leH ER-a (anbtha) pacnonoxeH Ha 6g25.1 u koampyet 6enok gnuHom 595
amuHokucnot. 'eH ER-B Haxoautcs Ha xpomocome 14023.3 n npoayuupyet ©Oenok
AnvHon 530 ammMHOKMCNOT. TemM He MEHEee, U3-3a CanToB anbTEePHATUBHOIO CMNancuHra u
Hayana TpaHCNAUMN KaXKAbIN N3 3TUX FEHOB MOXET AaBaTb MHOXECTBO m3odopm. B
gononHenne k [HK-cesasbiBawowemy gomeHy (HasbiBaemomy C-AOMEHOM) M NUransi-
cBsa3biBaKOLLEMY goMeHY (E-gomeHy) aTu peuenTopbl cogepxaT N-koHueson (A/B) 4OMEH,
wapHupHbein (D) gomeH, koTopbin cBasbiBaeT gomeHbl C n E, C-koHyesoe yanuHeHuwe (F-
aomeH) (Gronemeyer and Laudet; Protein Profile 2. 1173-1308, 1995). Xota C- n E-
gomeHol ER-a un ER-B 4aBnawoTca [AOBOMBLHO KOHCepBaTMBHbIMU (95% wn  55%
aMUHOKUCINOTHON WAEHTUYHOCTWN, COOTBETCTBEHHO), coxpaHeHue gomeHoB A/B, D u F
anaeTca Huskum (meHee 30% amuHOKMCNOTHOM wuaeHTuyHoctn). Oba peuyentopa

y4acTBYIOT B PeErynayum u pasBUTUM KEHCKUX MOMOBbIX NyTEW, a Takke wurparoT
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pasnuyHble ponM B MeTabonmMsme LEeHTpanbHOM HEPBHOW CUCTEMbI, CEpPAEYHO-
COCYAUCTOWN CUCTEMBI N KOCTEN.

Jlurang-ceasbiBalOWMA  KapMaH peLenTopoB CTEPOMAHbIX TFOPMOHOB  ryboko
NMOrpy>keH B IuraHi-cBA3biBalOWMA AOMEH. [locrne CcBA3bIBAHWMA nWUraHi CTaHOBUTCA
YyacTblo rmapodobHoro sapa atoro gomeHa. CneagosartenbHO, 6OMbLUMHCTBO PeLenTopoB
CTEPOUNAHbBIX FOPMOHOB SABMAIOTCA HECTAOUMBbHBIMW B OTCYTCTBME FOPMOHA U HYX4at0TCH B
NMOMOLLUM CO CTOPOHbI LUANepoHoB, Takmx kak Hsp90, ana noaaepxaHus
rOPMOHCBSI3bIBAIOLLIEN KOMMETEHTHOCTU. B3anmoaencteme ¢ Hsp90 Takke KOHTponupyeT
AAEPHYIO TpaHcnokayuio 3Tux peuyentopoB. CesaAsbiBaHME nuvranga crabunusmpyet
peuUenTop N MHUUMUPYET nocnegoBaTenibHble KOH(POPMALUNOHHbIE U3MEHEHUS, KOTOpbIe
BbICBOOOXAAIOT LLAMNEPOHbI, U3MEHAIOT B3aUMOLENCTBUS MEXAY Pa3fMYHbIMK JOMEHAMM
PELENTOPOB 1 PEMOAENMUPYIOT NOBEPXHOCTU B3aMMOLENCTBMA C BEnKoM, YTO No3BOnseT
3TUM peuenTopam TpaHcnoyuposaTbCs B 84p0, ceasbiBate OHK v yvactBoBaTtb BO
B3aMMOAENCTBUAX C KOMMMEKCAMN PEMOLENNPOBAHNSA XPOMATMHA U TPAHCKPUMNLMOHHBIM
annapatom. Xots ER moxeT B3aummogenctsosatk ¢ Hsp90, 3TO B3anMOAEWCTBME HE
TpebyeTca AnA CBA3bIBAHUA FOPMOHOB U, B 3aBUCUMOCTM OT KITETOYHOrO KOHTEKCTa, ano-
ER wmoxer ObiTb Kak uuTOMMasMaTuYeckMm, Tak W saepHbiM.  Brodumaunueckne
nccnefoBaHMa nokasanu, 4to ceasbiBaHne [OHK, a He cBsisbiBaHME C nuraHgom,
cnocobereyet crabunbHocTn peyentopa (Greenfield et al., Biochemistry 40: 6646-6652,
2001).

ER wmoxer B3ammogenctsosate ¢ [AHK nmnbo HenocpencTBEHHO nyTeMm
CBA3bIBAHWS C KOHKPETHbIM MOTMBOM nocnegosatensHocTn [HK, HasbiBaembim
anemeHToM oTtBeTa acTtporeHa (ERE) (knaccuueckun nyTtb), nnbo onocpeaoBaHHO Yepes
6enok-6enkoBble B3aUMOAENCTBUA (Heknaccudecku nyTb) (Welboren et al., Endocrine-
related Cancer 16: 1073-1089, 2009). B Heknaccudeckom nyTn Obino nokasaHo, 4to ER
CBA3bIBAETCH C ApyrMMn dbakTopamun TpaHckpunuuu, sknodas SP-1, AP-1 u NF-0B. lMo-
BMAVMOMY, 3TN B3aUMOAENCTBUS UrpatoT BaXKHYHO porb B cnocobHocTn ER perynuposatb
nponndepaymio n anddepeHUMpPOBKY KNETOK.

O6a Tuna s3ammogenctsmn ER v [JHK moryT npmBogunTb K akTmBauum reHa nunm K
penpeccun B 3@BUCMMOCTU  OT  TPaHCKPUMUMOHHBIX  KOPErynsTtopoB, KOTOpble
npuenekawTcs cooTteeTcTByowmM komnnekcom ER-ERE (Klinge, Steroid 65: 227-251,
2000). MNMpusneyeHne KOPerynaTtopos B OCHOBHOM OMocpeayeTca ABYMSI MOBEPXHOCTAMM
B3ammogenctema ©Oenka, AF2 mn AF1. AF2 Haxoputca B E-gomeHe ER, un ero
KOHhopMmayms Hanpamyo perynupyetca nuraHgom (Brzozowski et al., (1997) Nature 389:
753-758). [MonHbIE  aroHWUCTHI, no-BUAMMOMY,  CMOCOOCTBYIOT  MPUBMEYEHMIO

KOaKTUBAaTOpPOB, TOorga Kak cnabble aroHUCTbl U aHTaroHWUCTbl obnervyarT CBs3blBaAHWNE
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kopenpeccopos. PerynuposaHne 6enka nocpeactsom AF1 MeHee MOHATHO, HO MOXET
KOHTponupoatbca doccopunuposaHnem cepuna (Ward and Weigel, (2009) Biofactors
35: 528-536). OgunH 13 BoBneYveHHbIx cantos docdopunuposanus (S118), no-sngumomy,
KOHTPONUPYET TPaAHCKPUNUUOHHYIO akTUBHOCTb ER B NMPUCYTCTBUN @HTarOHUCTOB, TaKUX
Kak TaMOKCUMEH, KOTOPbIA UrPaeT BAXKHYIO POrb B NEYEHMM paka MONOYHOM Xenesbl. B
TO BPEMS Kak MOIMHbIE aroHMUCTbI, NO-BMAMMOMY, OnokvpyioTr ER B onpeaeneHHon
koHbopmauuu, cnabble aroHUCTbl CTPEMATCA nogaepxmeatb ER B paBHOBeCcUM mexay
pPasnMyHbIMM  KOHpopMaumMsmMK, MO3BONAA  3aBUCALWMM  OT  KMNETKM pasnumyumsm B
penepTyapax KOperynsaTopoB MOAYNMPOBaTb akTMBHOCTb ER B 3aBMCUMOCTU OT KNETKM
(Tamrazi et al., Mol. Endocrinol. 17: 2593-2602, 2003). Bsanmmogenctsua ER ¢ OHK
ABNATCH AVHAMUYECKMMN W BKIKOYAOT, HO HE OrpaHn4YMBasCb 3TUM, aerpagaumio ER ¢
nomowybto npoteacombl (Reid et al, Mol Cell 11: 695-707, 2003). Oerpagauyua ER
nuraHgamu obecneyvBaeT MNpPUBMEKATENbHYKD CTpaTernild neveHust 3aboneBaHui unm
COCTOSIHUWA, KOTOPbl€ 4YYBCTBUTEMbHbI K 3CTPOreHam W/Wnu yCTOWYMBbBI K AOCTYMHbIM
aHTUropMoHarnbHbiM npenapatam. ER-curHanuHr umeer pewawwee 3HaveHue Ans
PasBUTUS U MNOAAEPNKAHUSA >KEHCKUX PEenpoOAyKTMBHBIX OPraHoB, BKMOYAA MOMOYHYIO
xenesy, AN OBynAuMM K yTonuweHns aHaomeTtpus. ER-curHanuHr Takke wrpaet
OMNpPEeAEneHHY0 ponb B PasBUMTUM KOCTHOW Macchl, meTabonuame nunuaoB, PakoBbIX
3aboneBaHusx u T.4. NpumepHo 70% pakoB MONOYHOW Xenesbl 3kcnpeccupyoT ER-a
(ER-a-nonoxutenbHble), 1 UX POCT U BbPKMBAHWE 3aBUCAT OT 3CTporeHos. Cuurtaercs,
YTO OT curHanuHra ER-a Takke 3aBUCAT POCT M BbDKMBaHWE [PYrnX PakoB, TakuxX Kak,
Hanpumep, pakn SAUYHMKOB W 3HAOMeTpusa. AHTaroHuct ER-a  TamokcudeH
NCNoNb30Barncsa AN NeYeHnss paHHero n nporpeccupyoLlero ER-a-nonoxmtensHoro paka
MOJIOYHON >KEnesbl y XeHLMH A0 W nocre meHonaysbl. dynsectpant (FASLODEX®,
AstraZeneca), aHTaroHuct ER Ha crepouaHoOn OCHOBE, UCNONb3YeTCA AN NEeYeHus y
XEHLWMH paka MOMOYHOW >Kenesbl, MPOrpeccupyrollero HECMOTPA Ha  Tepanuio
TamokcugpeHom (Howell A. (2006) Endocr Relat Cancer; 13:689-706; US 6774122; US
7456160, US 8329680; US 8466139). CtepomaHble N HECTeponiHble WHrMbuUTopbl
apomarasbl TaKKe WCMoMb3ylTCA Yy Mogen Ana neveHma paka. B HekoTopbix
BOMMOLUEHNSX CTEPOMAHbIE U HECTepouiHble WHIMOUTOPbLI apomaTtasbl OnokupyoT
NPOAYKLUMIO 3CTPOreHa u3 aHAPOCTEHANOHA U TECTOCTEPOHA Y KEHLUMH B NOCTMEHONay3e
nepuoge, TeMm cambiM Onokupys 3aBucuMmblin 0T ER poct pakoBbix onyxonen. B
JAOMOMHEeHne K 3TMM  aHTUropMoOHarnbHbIM  areHtam  nporpeccupyrowun  ER-
MOMOXWTENbHbLIM PakK MOMOYHOW Kernesbl B HEKOTOPbIX Cryyasx NevynTcs pSaoM 4pyrnx
XUMNOTEPANEBTUYECKNX CPEACTB, TakMX Kak, Hanpumep, aHTpauywunuHbl, COEAUVHEHUS

NNaThHbl, TakcaHbl. B HekoTopbix cnyyasx ER-nonoxurenbHble pakM MOMOYHON XKenesbl,
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KOTOpble HECYT reHeTUYECKYIO aMmnnundurkaymio pedenTtopa TuposmHkHasel ERB-B/HER2,
neyat MOHOKMOHanbHbIM aHTuTenom Tpactysymabom (Herceptin®, Genentech Inc.) unu
HUK3OMOeKynapHeiM MHrMbutopom naH-ERB-B nanatuHmbom (TYKERB®, GlaxoSmith
Kline Corp.). HecmoTps Ha 3Ty 6atapeto aHTUropMoHarnbHbIX, XUMUOTEPANEBTUYECKUX U
HU3KOMOSEKYNAPHBbIX MPenaparoB, a Takke Ha HauenusaloLylo Tepanuio Ha OCHOBE
aHTUTEN, Y MHOMMX >XeHWWH ¢ ER-0-nonoXumrenbHbIM pakoM MOMOYHOM Kenesbl
pasBMBaETCS MpOrpeccupyrollee meTtactatndeckoe 3aboneBaHne, U OHU HYXAalTCA B
HOBbIX MOAXOA4axX K NeYeHuto. BakHO OTMETUTb, UTO 6ONbLUMHCTBO ER-NonoxutenbHbIX
OMyXoriel, KOTOpble MNPOrpeccupyoT Ha CYLECTBYHOLMX aHTUFOPMOHAambHbIX, a Takke
APYIMX Tepanusx, No-BMAMMOMY, OCTalOTCA 3aBUCUMbIMK OT ER-a B OTHOLWIEHMM X pocTa
N BbbKMBaHMA. Takum obpasom, cyujectByeT noTpebHOCTb B HOBbIX ER-0-HaueneHHbIx
areHTax, koTopble o6nagarT akTUBHOCTLIO B YCNOBUSAX MeTacTatnyeckoro sabonesaHus
N NPUOBPETEHHOW pPE3UCTEHTHOCTN. OAHUM W3 acnekToB, OMUCaHHbIX B AAHHOM
AOKYMEHTE, SBMAIOTCA COEAUHEHMWS, KOTOPbIE ABMSAIOTCS CENEKTUBHbIMA MOAYNATOPaMM
peuentopa actporeHa (SERM). B koHkpeTHbix BonnoweHuax SERM, onucaHHblie B
AAHHOM [AOKYMEHTE, SIBMSIOTCA areHTamu, Bbi3bIBAOLMMWN CEMNEKTUBHYIO Aerpajauuio
peuentopa acTporeHa (selective estrogen receptor degrader, SERD). B HekoTopbIx
BOMMOLUEHNAX B KINETOYHbIX aHanu3ax COeAMHEHUS, ONUCaHHble B JAHHOM AOKYMEHTe,
NPUBOAAT K CHMXKEHUIO cTabunbHbiX ypoBHen ER-a (T.e. k gerpagauymm ER) n moryt 6bIThb
NCNONb30BaHbI ANA NEYEHNS YYBCTBUTENMbHBIX K 3CTPOreHy 3abonesaHum Unn COCTOSHUN
uwunn 3aboneBaHMN UMM COCTOSIHUKW, KOTOpble  PasBUNU  PE3UCTEHTHOCTb K
AHTUrOPMOHANbHOWN Tepanuu.

BONbLWMHCTBO NaUMEHTOB C pakOM MOMNOYHOW enesbl neyat areHTamu, KOTopble
nmbo ONOKUPYIOT CUHTE3 3CTPOreHoOB (Hanpumep, UHrMOUTOPbI apomarasbl; aromatase
inhibitor, Al), nnbo npoTMBOAEWCTBYIOT 3adhpekTam ICTpagnona Yepes KOHKYPEHTHOe
ceasbiBaHne ER (Hanpumep, tTamokcndeH) (Puhalla S, et al Mol Oncol 2012; 6(2):222-
236). HecmoTpsi Ha XOpPOLWO 3340KYMEHTMPOBaHHYK TepaneBTUYECKYIOD MNOonb3y 3TUX
areHTOB Ha pasnnyHbIX cTagusx 3aboneBaHus, mHorme ER+ pakm monovHoun xenesbl
PEUNANBUPYIOT, U B KOHEYHOM WTOre nauyumeHTbl ymuparT. HepaBHO MOMHOrEeHOMHOEe
CEKBEHMPOBAHME HOBOIO MOKOMNEHUSA U LiENeHanpaBneHHoe CEeKBEHMPOBaHNE NO3BONUMIM
naeHtTnduyuposatb mytaymm B reHe ESR1 (reH peuentopa actporeHa anbda) B 20%
ONyxonem OT MNaUWEHTOB C PacnpPOCTPaHEHHLIM PaKOM MOJIOMHOW >KEnesbl, KOTOPbIA
nporpeccmnpoBan Ha 3HAOKPUHHOW Tepanun, B OCHOBHOM Ha uMHrubutopax apomarasbl (Li
S, et al. Cell Rep (2013); 4(6): 1116-1130; Merenbakh-Lamin K, et al. Cancer Res (2013);
73(23): 6856-6864; Robinson DR, et al. Nat Genet (2013); 45(12): 1446-1451; Toy W, et
al. Nat Genet (2013); 45(12): 1439-1445; Jeselsohn R, et al. Clin Cancer Res (2014); 20:
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1757-1767). 3™v myTauuu B nuraHa-csasbiBawowem aomeHe (LBD) patoT BbICOKYHO
fasanbHyl0 aKkTUBHOCTb ano-peuentopa, Aenas ero nuraHa-He3aBUCUMbIM W, Takum
obpas3om, aKkTUBHbIM B YCNOBUAX HWU3KOro acTpaguona. Cyuwjectsyer noTpebHOCTb B
Tepanun, HaueneHHom Ha ER-curHanmHr, ¢ yCTOMYMBOM aKTUBHOCTbIO B YCNOBUSIX
nporpeccupytowjero 3abonesaHus nocne Al unu nedeHns TamokcudeHom, Bkno4as
noArpynny nayneHTos, Hecywmx ESR1-MyTaHTHbIE onyxonu.

B HeKOTOpbIX BOMMOLEHUAX COeAUHEHUst hopmynbl |, onucaHHble B AaHHOM
JOKYMEHTE, NCNOMb3yTCA B cnocobax nevdeHnss ropMoH-pe3ncTeHTHoro actporeH (ER)-
MOMOXNTENbHOrO paka MOFOYHOWN Xenesbl Y NauueHTa, XapakTepu3yroLerocs Hanmunem
MyTauum B reHe ESRT, npu 3TOM YyKasaHHble Ccnocobbl BKMOYalOT BBEAEHME
TepaneBTU4Yeckn 3PdEKTUBHOrO Konudectsa coepuHeHust doopmynbl |. B HEKOTOpbIX
BOMMOWEHNSaX mytaumss B reHe ESRT npueoaut k obpasosaHuto nonvnentuga ER,
UMEIOLLEro aMUHOKUCIIOTHYIO 3aMeHy B NO3nuuv, BbIOpaHHOW Cpean aMMHOKUCIIOTHbIX
nosmyummn 6, 118, 269, 311, 341, 350, 380, 392, 394, 433, 463, 503, 534, 535, 536, 537,
538 1 555 B SEQ ID Ne 2. B HEKOTOpPLIX BOMMOLWEHUNAX YkaszaHHasi MyTauus npuBOAUT K
obpasosaHuo nonunentuaa ER, nmerowero ammHOKUCNOTHYKO 3aMeHy, BbliOpaHHyo
cpean HBY, S118P, R269C, T311M, S341L, A350E, E380Q, V392l, R394H, S433P,
S463P, R503W, V534E, P535H, L536R, L536P, L536Q, Y537N, Y537C, Y537S, D538G u
R555C. B HekOTOpbIX BOMMOLUEHUAX NauueHT UMeeT ABe unu Gonee AByX MyTauun B
reHe ESR1.

MpuHumaa BO BHUMaHWE LUeHTpanbHyto ponb ER-a B passutum un
NPOrpeCcCUPOBaHUN paka MOSIOYHOW >Kenesbl, COEAWHEHWS, OMUCaHHble B [aHHOM
AOKYMEHTE, MOryT ObiTb WMCMOMNb30OBaHbl AN NEYEeHMs paka MOMOYHOW >kenesbl Mo
OTAENbHOCTM UMM B COYETaAHUM C APYrUMU areHTamu, KOTOpble MOryT MOAYNMpOoBaTb
APYTNe KPUTUYECKUE NYTU MPU pake MOMOYHOW XKemnesbl, BKNoYasi, HO He OrpaHMYnBasnCh
UMK, Takme areHTbl, KoTopble HaueneHbl Ha IGF1R, EGFR (peuentop anugepmansHOro
dakTopa pocta), CDK 4/6, erB-B2 n 3, ocb PIBK/AKT/mTOR, HSP90, PARP (nonu(AO®-
pnbo3a)-nonmmepasbl) Unn rMCToHZealeTuUnasbl.

YuntbiBag uUeHTpanbHyo ponb ER-a B passButum v nporpeccupoBaHun paka
MOJTOYHOWN >KEnesbl, COeanHEHNA opMynbl |, ONUCaHHbIE B 4AHHOM AOKYMEHTE, MOryT
ObITb MCMONb30BaHbI AN NEYEHUST paka MOMNOYHOM Xenesbl MO0 No oTAeNbHOCTU, NMBOo
B COYETaHUWN C APYrUM areHTOM, UCMOMb3yeMbiM AN NEYEHUA paka MOMOYHOWN XKenesbl,
BKIIHOYAsi, HO HE OrpaHUYMBasACh UMW, UHIMOUTOPBI apomMaTasbl, aHTPAUUKIMHbI, NNaTUHbI,
ankunupyloLwme areHTbl asoTUCTble WNPUTbl, TakcaHbl. MNNIOCTpPaTUBHbIE areHThbl,
ncnonb3yemble ANA NeYeHns paka MOMOYHOW Xernesbl, BKMYaloT, HO HE OrpaHNYnMBasiChb

nmu, narnbutopel PI3K, Takmne kak Tacennsnd (GDC-0032, Genentech Inc.), naknutakcen,
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aHacTpo30/, 3K3emMecTaH, uuknodochamug, anupyduumH, ynbBECTPAHT, NETPO3On
(FEMARA®, Novartis, Corp.), remymTtabuH, Tpactysymad, nercdounrpactum, punrpactum,
TamoKkcudeH, goueTakcen, TopemudeH, BuHopentuH, kaneyutadbuH (XELODA®, Roche),
nkcabenunoH, a Takke gpyrve, onucaHHble B JaHHOM AOKYMEHTE.

CesizaHHble ¢ ER 3aboneBaHms nnn COCTOSIHUS BKMoWaroT gucdyHkumio ER-q,
CBSI3aHHYIO C pakom (pak KOCTW, pak MOMOYHOWN >Kenes3bl, pak Nerkoro, KonopekTanbHbIN
pak, pak 3HAOMETPUS, pak npeacTaTenbHON Xenesbl, pak SudHMKa N MaTkm), gedekramm
LEeHTpanbHON HEepPBHOW CUCTEMbl (ankoronvaMm, MUrpeHb), aedektamm cepaedHo-
COCYAUCTON CUCTEMbI (aHeBpu3Ma aopThl, PUCK WHGApPKTa MuUoKapaa, CKNepos
aopTarnbHOro knamnaHa, cepgevHo-cocyamcroe 3abonesanune, 3abonesaHne KOPOHAPHbIX
apTepun, rMNepPToHUS), AedekTamMm remMaTonormM4eckon cucTtemMbl (TPoMO03 rny6oknx BeH),
UMMYHHbIMW W BOChanuTenbHbiMn 3aboneBaHmsimn  (BonesHb [penBca, apTpwur,
MHOXECTBEHHbLIM CKNEPO3, LUUppPo3), BOCMPUMMHMBOCTBID K WHpekumn (renatut B,
XPOHM4Yeckoe 3abonesaHne neyeHn), metabonnuecknmmn gedektamm (MNOTHOCTb KOCTHOW
TKaHW, Xonecrtas, rMNocCnagus, OXUPEHWE, OCTEoapTPUT, OCTEOMNEHUs, OCTEOMNopos),
HeBponornyecknmn gedektamm (bonesHe Anburenvepa, 6onesHb MNapkKMHCOHa, MUMPEHD,
rOrIOBOKPYKEHME), NCUXNYECKUMU fedhekTaMn (HEPBHAA aHOPEKCUd, CUHAPOM gedmumnTta
BHUMaHMA W runepaktmBHocTU (aHrn. attention deficit hyperactivity disorder, ADHD),
aemeHuyns, Oonblloe AenpeccMBHOE pPacCTPOUCTBO, MNCUX03) WU PEnpPOAYKTUBHBIMU
aedekramm (Bo3pact MeHapxe, 3H40METpro3, becnnogue).

B HekoTopbIX BOMMOLWEHUSAX COEAWHEHUS, PacKpbiTble B AaHHOM [AOKYMEHTE,
NCMNOMNb3YIOTCA B NNEYEHNUN Y MNEKONUTAIOLEro 3aboneBaHnst UM COCTOSHUSA, 3aBUCUMOTO
OT peuenTopa 3CTPOoreHa unm onocpesoBaHHOro peLenTopoM 3CTporeHa.

B HekOoTOpbIX BOMMOLWEHMAX COEAMHEHMS, OMUCaHHbIE B AaHHOM AOKYMEHTE,
MCMNONb3YKTCH ANA NEYEeHUa paka y mnekonuTawowero. B HeKoTopbiX BOMMOLEHUSAX
pakoM SIBMSIETCA pakK MOMOYHOW >Kenesbl, pak SWYHWKOB, pPak SHAOMETPUS, pak
NnpeAcTaTenbHON Xenesbl UNN pak MaTkn. B HEKOTOPbIX BOMMOLEHUSIX PakOM SABMSETCA
pak MONIOYHOW JKemnesbl, pak Jerkoro, pak SUYHMKOB, pPak 3HAOMETPUS, pak
NpeAcTaTenbHON Xenesbl UNn pak MaTkn. B HEKOTOPbIX BOMMOLEHUSX PakOM SABMSETCA
pak  MOMOYHOW  >xernesdbl. B HEeKOTOpbIX  BOMMOLUEHUAX  pPakoOM  SBMSETCA
FTOPMOHO33aBUCUMbIA pak. B HEKOTOPbLIX BOMMOLEHUSX PakoM SABMSETCA pak, 3aBMCUMbIN
OT peuenTopa acTporeHa. B HEKOTOpbIX BOMMOLEHUAX PakoOM $BNSETCA pak,
YyBCTBUTENbHbLIN K 3CTPOreHy. B HEeKOTOpbIX BOMMOLEHUAX pak YCTOMYMB K
aHTUrOPMOHarnNbHOMYy neyeHulo. B HeKoTopbiX BOMMOLEHUAX pPakoM SBMNSAETCS
YyBCTBUTENbHbIN K 3CTPOreHy pak unn 3aBUCUMbIN OT peLienTopa 3CTPOreHa pak, KOTopbIu

YCTOMYMB K @HTUFOPMOHAarNbHOMY NeYeHunto. B HEeKOTOpPbIX BOMMOLEHNSX PaKOM SIBNSIETCS
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YYBCTBUTENbHbIA K FTOPMOHY pak MM 3aBUCUMbIA OT FOPMOHAanNbHOrO peuenTopa pak,
KOTOPbIA YCTOMHMMB K a@HTUrOPMOHAanbHOMY ne4vyeHuto. B HeKoOTopbIX BOMMNOLLEHUNAX
AHTUrOPMOHanbHOE IeYEeHMe BKMOYAET NeYeHne MO MEHbLUEW Mepe OAHUM areHTOM,
BblOpaHHbIM Cpean TamokcudeHa, pyneecTpaHTa, CTepOMAHbIX MHIMOUTOPOB apomaTasbl
N HECTEPOUAHbBIX UHIMOUTOPOB apomaTasbl.

B HeKOTOpbIX BOMMOLUEHUAX COEAWHEHMS, OMUCAHHbIE B AAHHOM AOKYMEHTe
UCMONb3YITCA  ANS  JNIeYeHUs  MEeTacTaTUYeCKoro  paka  MOMOYHOW  Kenesbl,
MOMNOXWUTENbLHOrO MO TOPMOHANbLHOMY PEeLenTopy, Y >XEHLWWH B MOCTMEHonayse ¢
nporpeccupoBaHnemM 3abonesaHuns nocne Tepanum aHTU3CTpPoreHamu.

B HeEKOTOpbIX BOMMOLLEHUAX COEAWHEHMWS, OMUCaHHbIE B AAHHOM [OKYMEHTe
UCMONb3YIOTCA  ANA  NEYEHUS  FOPMOHO3aBMCUMOro  A00pOKaYeCTBEHHOMO UMK
3M10Ka4YeCTBEHHOro 3aboneBaHUss MOMOYHOW >Kenesbl UNu PEenpOoOAYKTUBHOIO TpakTa Yy
MIEKOMMUTaIOLLEro. B  HeKOTOpbIX  BOMMOWEHUAX  AOOPOKaYeCTBEHHOE  Unn
3r10ka4YecTBEHHOE 3aboneBaHne npeacTaBnsieT cobom pak MONOYHON KENE3bI.

B HEKOTOpbIX BOMMOLEHUAX COEAUHEHMNE, UCMONb3YEMOEe B MOOOM M3 OMUCAHHbIX
B AaHHOM LOKYMEHTE CnocoboB, npeacTasnsaeT cobon areHT, Bbi3biBAOLWMA AErPajaunto
peuenTopa 3CTPOreHa; aHTarOHUCT peuenTopa 3CTPOreHa; UMEEeT MUHUMAInbHY WUnu
HUYTOXHYIO arOHUCTMYECKYIO aKTUBHOCTb peLenTopa 3CTPOreHa; Unm nx KomouHayuio.

B HeKkoTopbIX BOMMOLUEHUSX CNOCOObI NEYEHUS COeAMHEHUSIMWU, OMUCAHHLIMW B
AAHHOM [OKYMEHTE, BKMIOYaOT PEXMM IeYEeHMs, KOTOPbIA BKIMOYMAET MpoOBeAEHUne
pagnaUMOHHON Tepanumn MneKonuTaroLemy.

B HekoTopbIXx BONMNOLUEHMAX CNocobbl NEeYeHnst COeANHEHUSIMWU, ONMUCaHHLIMW B
AAHHOM AOKYMEHTe, BKMNIOYalT BBEAEHWE COEAUHEHUA 4O WU MOCNe XUPYPruyeckon
onepauymu.

B HEeKoTOpbIX BOMMOLLUEHUAX CNocoObl NEYEHUS COEAMHEHUSMWU, OMUCAHHLIMU B
AAHHOM [JOKYMEHTE, BKMOYalOT BBEAEHNE MIEKONUTAOLWEMY NO MEHbLUEN MEepe OAHOro
[ OMOMHUTENBHOrO NPOTMBOPAKOBOro areHTa.

B HEKOTOpbIX BOMMOLIEHUAX COEAWHEHMWS, OMUCAHHbIE B AAHHOM [OKYMEHTE
NCMNONb3YIOTCH ANS NEYEHMA paka y MIEKONMUTAIOLWEro, rae MIeKonuTaloLwemy paHee He
NpPOBOAUNACL XUMUOTEPaNUS.

B HEKOTOpbIX BOMMOLEHMAX COEAUHEHUS, OMUCaHHbIE B AaHHOM AOKYMEHTE
MCMONb3YIOTCA B JEYEHUN paka Yy MIeKonuTarwero. B HEeKoTOpbIX BOMMOLLEHUSAX
COEAVHEHNs,, OMUCaHHble B AAHHOM AOKYMEHTE, WUCMONb3YKTCS ANS NeYeHus paka y
MIEKOMUTAIOLWEro, rae Yy MINEKONUTaloWero nevar pak Nno MeHbLUen Mepe OAHUM
NPOTMBOPAKOBLIM areHTOM. B 0ogHOM BONMOWEHMM paKk SIBNSETCS FOPMOHOYCTONYMBLIM

paKoM.
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B HEeKOTOpbIX BOMMOLEHUSIX COEAMHEHWS, OMUCaHHbIE B AaHHOM [OKYMEHTE,
NCMOMb3YIOTCA B NEYEHUM UM NpOoUnakTvke y MrekonuTalwmx 3abonesBaHun unm
COCTOSIHUMN MaTkn. B HekoTopbix BoMMoweHusx 3abonesBaHWe WM COCTOSIHUE MaTKu
npeacraensier cobon nenomMmomy, NeNoMUOMY MaTKu, rMNEPnNasuio 3HLOMETPUS UMK
3HAOMETPMO3. B HEKOTOpbIX BONMOWEHUSAX 3aboneBaHMe WnM COCTOSHUE MaTKu
npeacraenseT cobon pakooe 3aboneBaHne Unm CoOCTosHUE MaTKN. B HEKOTOPLIX APYyrnx
BOMMOLLEHMAX 3aboneBaHne WM COCTOSIHAE MaTKM SIBNSIETCA HEe3MOoKaYeCTBEHHbIM
3aboneBaHMeM Unmn COCTOSIHMEM MaTKM.

B HEeKOTOpbIX BOMMOLUEHUSIX COEAMHEHUS, OMWUCaHHbIE B AaHHOM [OKYMEHTE,
NCMNONb3YKTCA ANS NEYEHUsI 3HAOMETPMNO3A Y MINEKOMUTAOLLUX.

B HEeKOTOpbIX BOMMOLEHUSIX COEAMHEHUS,, OMUCaHHbIE B LAHHOM [OKYMEHTE,
NCMNOMb3YKOTCA B NEYEHUN NENOMUOMbI Y MIEKONUTAOLLErO. B HEKOTOPLIX BOMMOLLEHMSX
nenomMuoma npeacTaensieT cobor NENOMMOMY MaTKW, NENOMUOMY MULLEBOAA, KOXHYIO
NENOMUOMY  UINN  NIEMOMMOMY TOHKOFO  KMLUEYHMKA. B HEKOTOpbIX BOMMOLLEHUSX
COEAWHEHNsI, OMUCaHHblE B [AAHHOM [JOKYMEHTE, WCMONb3YylTCa ANs fe4YeHus vy
mnekonuTawLwero oubpombl. B HEKOTOPbLIX BOMMOLEHUAX COEAMHEHUS!, OMUCaHHbIE B
AaHHOM JOKYMEHTE, UCMOMb3YKOTCA B TIEYEHUN Yy MiekonuTatowero pubpombl MaTku.

[dpyroe BonnoweHne [aHHOrO WU30OPETEHMS OTHOCUTCA K  COEAUHEHMUIO,
ONMMCaHHOMY B JAaHHOM JAOKYMEHTe, ANS NPUMEHEHWST B KadecTBe TepaneBTUYECKM
aKTUBHOTO BeLLECTBa.

[dpyroe BonnoweHne [JaHHOro WU30OpETEeHMS OTHOCUTCA K  COEAUHEHWUIO,
OMMCaHHOMY B AaHHOM [AOKYMEHTe, ANS NPUMEHEHWs B NneyeHun cesizaHHoro ¢ ER
3aboneBaHns NNy HapyLLEeHMS.

[dpyroe BOMMOLEHNE [aHHOrO M300PETEHUS OTHOCUTCA K  MPUMEHEHUIO
COEAWHEHNs,, OMMWCaHHOro B JaHHOM [OKYMeHTe, Ans redeHus cBssaHHoro ¢ ER
3aboneBaHns NNy HapyLLEHWS.

[dpyroe BOMMOLEHNE [aHHOrO M300PETEHUS OTHOCUTCA K  MPUMEHEHUIO
COEAMHEHNs,, OMMCAHHOrO B AaHHOM [JOKYMEHTE, ANS W3roTOBIEHUS NEKapCTBEHHOrO
npenapara, KOTOpbI MOXHO MCNONb30BaTh AN feyeHns cBsasaHHoro ¢ ER 3abonesaHus

UMW HapyLLEHWS.

CoepuHeHnua TeTparngpo-nupngo[3,4-bluHagon-1-nna

[laHHOe un300peTeHne npeaycMmaTpuBaeT COEAUHEHUs TeTparngpo-nnpngo[3,4-
bluHgon-1-una cdoopmynel |, Bknovasa dopmynel la-If, 1 nx dapmaueBTNYECKNE COCTaBhblI,
KOTOpble MOTEHUManbHO MOXHO MCMOMb30BaTb ANA neyeHus 3aboneBaHur, COCTOSHUN

W/Unn HapyLLEHWW, MOAYNMPYEMbIX peLenTopom acTporeHa anbda (ERa).
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CoepuHeHuns chopMynbl | UMeloT CreayoLLYI0 CTPYKTYPY:

R! R?
\ :
(Rs)m R¢ ZZ‘YQ ,Y3
Y2 |

N ee CTEpPeon3OMEPOB, TayTOMEPOB MNMU hapmMaLeBTUYECKN NPUEMEMBIX CONEN,
rae:

Y' npegcrasnsiet cobon CR® unm N;

Y2 npepcrasnsieT coboit -(CH,)-, -(CH,CH,)- unn NR?;

Y* npeacrasnset coboit NR? unn C(R®),;

rae oanH u3 Y', Y2 1 Y? npeactaensiet coboit N nnm NR?:

R? BbIOpaH cpeau cneayowmx samecturenen: H, C—Cg ankun, C,—Cg ankenun,
nponaprun, Cs;-Cs umknoankun n C;-Cs retepoymknmn, BO3MOXHO, 3aMELLEHHbIN O4HON
unn 6onee yem OAHOW rpynnon, HesaBmcumo BbibpaHHou cpean F, Cl, Br, I, CN, OH,
OCH; n SO,CHg;

RP HesaBucumo BbIGpaH cpean cneayoLmx samectureneit: H, —O(C—C; ankun),
C1—Cs ankun, C,—Csg ankenun, nponaprun, —(C+—Ces ankungmmn)—(C,-Cs yunknoankun), Cs-
Cs yuknoankun n Cs-Cg reTepounkninn, BO3SMOXHO, 3aMeLLEHHbIN 04HOM unn Bonee yem
ofHou rpynnon, Hesasucumo BbibpaHHon cpean F, Cl, Br, I, CN, —CH,F, —CHF,, —CF3,
—CH,CF3, —-CH,CHF,, —-CH,CH,F, OH, OCH3 n SO,CHa,

R® BbIbpaH cpeau cneayowmx samecturenen: H, C—Cg ankun, annun, nponaprun,
BO3MOXHO, 3aMeELLEHHbIN O4HOW U Bonee Yem O4HOW rpynnon, He3aBNUCUMO BbIGPaHHON
cpean F, Cl, Br, I, CN, OH, OCH; n SO,CH3;

Z" BbiBpaH cpean CR?R®, C(O) v ceasu;

Cy BbibpaH cpeau cnepywowmx 3amectutenen: CgCy apunguun, Ci-Cy
kapbouuknungumn, C,-C,, retepoumknunauun n C,-Cyo retepoapungnmn;

Z? Bbibpan cpean O, S, NR? C,-Cs ankunguuna, C,—Cg dTOpankunammna,
O—(C4—Cg ankunguuna), O—(C,—Cs dpTopankmngumna), C(O) n ceasu;

R", R? R®u R* HesaBncumo BbiGpaHbl cpeamn cneayowwmx samectutenen: H, F, Cl,
Br, I, -CN, -CH,;, -CH,CH;, —-CH(CH,),, -CH,CH(CH3),, —-CH,OH, -CH,OCHj,
—CH,CH,OH, -C(CH;),OH, —-CH(OH)CH(CH3),, —C(CH3).CH,OH, —-CH,CH,SO,CHj,
-CH,OP(O)(OH),, -CH,F, -CHF,;  -CH:NH,, —-CH,NHSO,CH;, —CH;NHCHj,
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—CH,N(CHa),, —CF3, -CH,CF;, —-CH,CHF,, —-CH(CH3)CN, —C(CH3).CN, —-CH,CN, —CO;H,
-COCH;, —-CO,CH;, -CO,C(CH3);, -COCH(OH)CHs;, —-CONH,, —-CONHCHj,
—~CONHCH,CH;, —CONHCH(CHa3),, —CON(CH,),, —C(CH3),CONH,, —NH,, —-NHCH;,
-N(CH3),, —-NHCOCH;, -N(CH3)COCH;, -NHS(O),CH;,  —N(CH3)C(CH3),CONH,,
-N(CH3)CH,CH,S(0),CH;, -NO,, =0, -OH, -OCHj;, -OCH,CH;, —-OCH,CH,OCHj,
—OCH,CH,0OH, —-OCH,CH;N(CHj;),, —OP(O)(CH),, —S(O)2N(CHs),, —SCH3;, —S(0),CHs,
-S(0)zH, ymknonponun, yuknonponunamua, UMknobyTun, OKCeTaHun, asetuauHun, 1-
METUNA3ETUANH-3-UIN)OKCH, N-meTun-N-okceTaH-3-mnammHo, asetnauH-1-unveTun,
BeH3nnokcndeHnn, nUPPONUANH-1-Un, NUPPONUAUH-1-UN-METaHOoH, nunepasuH-1-mn,
MOPONMHOMETUI, MOPKHPONTMHOMETAHOH N MOPMOSIMHO;

R® BbIBpaH cpean cneayowmx samectuteneit: H, C1—Cg ankun, C,-Cg Lmknoankun,
Cs-Co revepouukn, CeCg apun, CeCg retepoapun, —(Ci—Cs ankungmmn)—(Cs-Cg
ymknoankun), —(C—Cs ankungumn)—(Cs-Ce retepoumkn), C(O)R?, C(O)NR?, SO,R? u
SO,NR? BO3MOXHO, 3aMelUeHHbIN OAHUM UNU BGonee YeM OAHUM U3 CrefyLmX
samecTtutenei: ranoreH, CN, OR? N(R%,, C,—Cy ankun, C;-Cy umknoankun, C;-Cg
reTepoumkn, Ce-Co apun, Cs-Co retepoapun, C(O)R, C(O)NR?, SO,R? n SO,NR?;

R® BbIOpaH cpeaun cneagyrowmx samectutenen: F, Cl, Br, I, -CN, -CH,, —-CH,CHs,
-CH(CH3);, —-CH.CH(CHj),, -CH,OH, -CH,OCH;, —-CH,CH,OH, -C(CHs3).OH,
—CH(OH)CH(CH3),, —C(CHs;).CH.OH, -CH,CH,SO.,CH;, —-CH,OP(O)(OH),, —CH,F,
-CHF,, —-CHyNH,, —-CH,NHSO,CH;, —-CH,NHCH,;, -CH,N(CHj),, —-CF; —CH,CF;,
-CH,CHF,, —CH(CH3)CN, -C(CH3).CN, -CH,CN, -CO,H, -COCH,; -CO,CHs,
—CO,C(CHya)s, —COCH(OH)CHa, —CONH,, —~CONHCHa, —~CONHCH,CHa,
—CONHCH(CH3),, -CON(CH3),, —C(CH3),CONH,, —NH,, -NHCH3;, -N(CHj3),, -NHCOCHS,,
-N(CH3)COCH;, -NHS(0).CHs, —N(CH3)C(CH3),CONH,, —N(CH3)CH,CH,S(O),CHs,
-NO,, =0, -OH, -OCH;  -OCH,CH,;, -OCH,CH,OCH,;, -OCH,CH,OH,
—OCH,CH,;N(CH3),, —OP(O)(OH),, —S(O),N(CH3),, -SCH,;, -S(0),CH,;, —-S(O)sH,
UMKIONpONWMA,  UukNonponunamug,  LUWKNobyTwmn,  okceTaHnun,  asetmauHun,  1-
METUNAa3ETUANH-3-UN)OKCH, N-meTun-N-okceTaH-3-mnammHo, asetnauH-1-unveTun,
BeH3nnokcneHnn, nNUPPONUANH-1-Un, NUPPONUAUH-1-UN-METaHOH, nunepasuH-1-mn,
MOPMONIMHOMETMI, MOPPONTMHOMETAHOH N MOPMOSIMHO; K

m BbiOpaH cpean 0, 1, 2, 3 n 4;

rae ankunaumn, dpTopankunaumn, apungumn, kapboyuknunaumn,
reTepoLUKNUNAUMN U FreTepoapunaMnn, BO3MOXHO, 3aMelleHbl oaHOW unu Bonee uyem
OLHOW rpynnon, HesaBnucumo BbiBpaHHOW cpean cneayrowmnx samecturenen: F, Cl, Br, |,
-CN, —CHs3, -CH,CH3, -CH(CH3),, -CH,CH(CH3),, -CH,OH, -CH,OCH,, —CH,CH,OH,
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—C(CHj3),OH, —CH(OH)CH(CH3),, —C(CH3).,CH,OH, -CH,CH,SO,CH3, —CH,OP(O)(CH)o,
-CHyF, -CHF;,, —CF;, —CH,CF;, —-CH,CHF,, —CH,CH.F, —CH(CH3)CN, —C(CHj3).CN,
—CH,CN, —-CH,NH,;, -CH,NHSO,CH;, —CH,NHCH;, —CH,N(CH3),, —CO,H, —COCHS,,
-CO,CH;, —-CO,C(CH3);, —-COCH(OH)CH;, —-CONH,, —-CONHCH; —CON(CH,),,
—C(CH3),CONH,, —-NH,, -NHCH3, —-N(CH3),, -NHCOCH,;, -N(CH3)COCH3;, -NHS(O),CHs,
—N(CH3)C(CH3).,CONH,, —N(CH3)CH,CH,S(0),CH3, -NO,, =O, -OH, —OCH3, -OCH,CHj,
-OCH,CH,OCH;, —OCH,CH,OH, —-OCH,CH,N(CH3),, —OP(O)(OH),, —S(O).N(CHs),,
—SCH,3, —S(0),CHs, —S(O);H, yuknonponun, yuknonponunammg, UknoOyTun, okceTaHun,
asetnauHun, 1-metunasetnguH-3-unj)okcn, N-metun-N-okceTaH-3-unamuHo, asetuanH-1-
UNMeTun, ©eH3nnokcngeHnn, nupponuauH-1-mn, NUPPONUANH-1-UN-MeTaHOH,
nunepasuH-1-un, MopONMHOMETUI, MOPEONTMHOMETAHOH 1 MOPXONUHO.

CoepuHeHuna popmynebl la-k uMeroT cneaytowme CTpyKTypbl:

raoe R’ npeacraenser coboit F, Cl, Br, I, —-CN, —-CH;, ~CH,CHs, —CH(CH,),,
—CH,CH(CH3),, —CH,OH, -CH,OCH,, —CH,CH,OH, —-C(CH;),OH, —CH(OH)CH(CHys),,
—C(CH3),CH,OH, -CH,CH.,SO,CH,;, —-CH,OP(O)(OH),, -CH,F, -CHF, —CH.NH,,
_CHoNHSO,CHs, ~CH,NHCHs, ~CHoN(CHa)a, ~CFs, ~CHoCFs, ~CH>CHF,, ~CH(CH3)CN,
—C(CH3),CN, —CH,CN, -CO,H, —-COCHj;, —-CO,CH;, —CO,C(CH3);, —COCH(OH)CHj,
—CONH,, -CONHCH;, -CONHCH,CH3;, -CONHCH(CH3),, -CON(CH3),, —C(CH3),CONH,,
—NH,, —NHCH3, —N(CHa),, —NHCOCH,;, —N(CH3)COCH;, —NHS(0),CHs,
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—N(CH3)C(CH3),CONH_,, -N(CH3)CH,CH,S(0).CHs;, -NO,, =O, -OH, -OCH3, -OCH,CHj,
—OCH,CH,OCH;, -OCH,CH,OH, —-OCH,CH,N(CHs;),, —OP(O)(OH),, —S(O).N(CHa),
—SCH,;, —S(0),CH,3, —S(0);H, yuknonponun, yuknonponunamMmug, oOKCeTaHun, aseTUaNHWN,
1-meTvnasetnann-3-un)okckn,  N-meTun-N-okceTaH-3-unammHo,  aseTugauH-1-unmetun,
BeH3nnokcndennn, nNUPPONUANH-1-un, NUPPONUANH-1-MN-MEeTaHOH, nunepasuH-1-un,

MOPONMHOMETMI, MOPPONTMHOMETAHOH N MOPMONUHO; K

n BbIOpaH cpean 0, 1, 2, 3 n 4;
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rae R® npeacrasnset cobon H nnn —CHa;

R3 R

N—R?®
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HN~<>N—Ra
Ik.

MnniocTpaTBHbIE BOMMOLEHNS COEAMHEHUN OPMYInbl | BKNOYaAKT Takue, B
kotopbix Y' npeacrasnseT cobon CR®, a Y npeacrasnset cobon NR?.
5 MnniocTpatmBHble BOMMOLWIEHUS COeAMHEHUW OopMynbl | BKNOYawT Takuve, B
kotopbix Y' npeacrasnset coboi N, a Y° npeacrasnset cobon C(RP),.
NnniocTpatuBHble BOMMOLWEHNS COeaMHEHUn opmynbl | BKNOYalT Takue, B
koTopbIx Y2 npeacrasnseT coboi -(CH,)-.
MnniocTpatMBHble BOMMOLLEHUS COeAMHEHU OopMynbl | BKNIOYalT Takuve, B
10  koTopbix Y2 npeactasnset coboit -(CH,CH,)-.
MnniocTpatvBHblE BOMMOLLEHUS COEAMHEHUN OopMyInbl | BKNOYAKT Takue, B
koTopbix R® npeacrasnsaeT coboun H.
MnniocTpatvBHblE BOMMOLLUEHUS COeAMHEHUW OpMynbl | BKMIOYAaOT Takue, B
kotopbix Cy npeacraBnset cobon CgC,y apunamun, Cs—Coy apungunn npeacraBnseT
15  coboun eHungunn, a peHnnammn samelleH ogHuM nnn 6onee Yyem ogHum F.
MnniocTpatvBHbIE BOMMOLLEHNST COEAMHEHUW OpMyInbl | BKNIOYAKT Takue, B
koTopbix R' u R? npeacrasnsiot coboit H.
MnniocTpatBHbIE BOMMOLLEHUS COeAMHEHUN OpMynbl | BKNHOYaT Takve, B
koTopbix R® npeactasnset coboit H, a R* npeactasnset coboit -CHs.
20 MnniocTpaTyBHbIE BOMMOLLEHMNST COEAMHEHUW OPMYInbl | BKNOYAKT Takue, B

koTopbix R° npeacrasnser coboit C—Cs dTOPankun.
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MnniocTpatBHblE BOMMOLLEHUS COeAMHEHUN OpPMynbl | BKMIOYaOT Takue, B
KoTopbix m coctasnset 0.

[daHHoe wun30bpeTeHne Takke npegycMaTpmBaeT COEAWHEHUA TeTparnapo-
nupunao[3,4-bluHgon-1-una  copmynbl  XI,  Bknowaa  cdopmyny  Xla, u  wmx
dapmaueBTUYECKME COCTaBbl, KOTOPbIE MOTEHUMANbHO MOXHO WCNONb3oBaTb AnS
neyeHus 3aboneBaHUK, COCTOSIHUA W/WMNN HapyLIEHWHA, MOAYNUPYEMbIX PEeLenTopoM
acTporeHa anbda (ERa).

B HeKOTOpbIX BOMMOLEHUSX COEAMHEHWE COrnMacHo WU300peTeHnto  unmeeT

cneapyoLyo cTpykTypy dopmynbl (XI):

(R)m /Rm 72 X
X 2D S O

dopmyna (XI);
rae:

Z" n Z? He3aBucMMO BbiBpaHbl cpean -O-, -(CH,)-, -C(O)- unu ceasu;

Cy npeactasnset cobon Cg-Cy apun, Cs-Ci, kapbouuknun, Co-Coo reTepoumknun
unun C4-Cy retepoapun;

X npeactasngaet cobou -(CHy)- nnun -(CH,CHy)-;

R' BbiBpaH cpean H, F, Cl, -CN, -CH,OH, -CH(CH;)OH, -C(CH3),OH, -CH(CF3)OH,
—CH,F, -CHF,, -CH,CHF,, -CF3, -CH3, -C(O)NH,, -C(O)NHCH; n-C(O)N(CHa),;

kaXkabl 13 R? He3aBMCUMMO BbIBpaH Cpeamn CreayoLMX 3aMecTUTEneit: ranoreH, -
CN, -OR'™, -NR™R"™ C;-Cs ankun, Cs-Cs kapboumknun, -C:-Cs ankun-OH, Cs-Cs
kapbouymknun-OH, -OC,-Cs ankun-OH, C4-Cs dpropankun, C;-Cg dpTopkapbouunknun, -
C(=0)OR™, -NHC(=O)R"", -C(=0)NHR"?, -SO,R"", -NHSO,R"" 1 -SO,NHR"?;

kaxabl n3 R*n R® Hesasncmo BbIBpaH cpeamn cnepytolmx samectuteneit: Cq-Cq
ankun, C,-Cgkapbouyuknun, -C4-Cg ankmn-OH, C,-Cg kapbouunknun-OH, C4-Cg doTOpankmn,
Cs-Cs bToprapboumknun, -C(=0)OR™;

R® HesaBucumo BbIBpaH cpean cneayolmx 3amectuteneit: Ci-Cq ankun, Cs-Cg
kapbouuknun, -C,-C¢ ankun-OH, C;-Cg kapboumknmn-OH, C,-Cg dropankun, Ci-Cg
dTopkapbounknun, C,-Cgqretepouuknun, Cs-Cqgapun u Cy-Cq retepoapun;

R' HesaBucumo BbIBpaH cpeau cneayowmx samectuteneit: H, C4-Cgankun, C3-Cq
kapbouuknun, -C,-C¢ ankun-OH, Ci;-Cg kapboumknmn-OH, C,-Cg dropankun, Ci-Cg
dropkapbouuknun, -C(=0)OR™?, -C(=0)NHR'?, -SO,R™", -NHSO,R"", -SO,NHR"?, C¢-C1o

apun n C4-Coretepoapurn;
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kaxabii n3 R HesaBneumo BbiBpan cpean H, C4-C, ankuna n C-Cy
dpTopankuna,
kaxabii u3 R Hesasucumo BbiBpaH cpean Ci-C, ankmna u Cq-Cy
hTopankuna;
kaxabii U3 R'? Hesasucumo BbiBpaH cpean H, Ci-C4 ankuna n C4-C,
dhTOopankuna;
kaxabii U3 R™ n kaxabin n3 R Hesasncumo BbiBpaHbl cpean H n Ci-
Ciankuna; u
m coctaesnsaeTt 0, 1, 2 unun 3;
Unu ee hapmaLeBTMHECKM MPUEMITIEMON COMKU, COMbBaTa UNW NPoNiekapcTaa.
B HeKkoTOpbIX BOMMNOWEHMSX coeaunHeHne dopmynbl (XI) UMeeT CTPyKTypy

dopmynebl (Xla):

dopmyna (Xla);

rae R? HesaBucumo npeacTtaenset coboit H unu F, n coctasnset 0, 1 urm 2, a R*
1 R® HesaBucumo npeactasnsioT coboit H unu metun.

B HeKOTOpbIX BOMIOLUEHUAX MPEACTaBleHo coeaunHeHve dopmyrbl (XI), rae Z'
npeacraenser cobon cBsA3b. B HEKOTOPbIX BOMMOLWEHMAX NPEACTaBNEHO COeAUHEHME
cdopmynbl  (XI), roe Z' npeacraBnseT coboit -O-. B HEKOTOPbIX BOMMOLEHUSIX
npeactasneHo coeavHeHve dopmynbl (XI), rae Z' npeactasnser cobon -(CH,)-. B
HEKOTOPbIX BOMMOLUEHUSIX MPEeACTaBneHo coeauHeHue opmynbl  (XI), rae Z'
npeacrasnsetr cobon -C(O)-. B HEKOTOPbIX BONMOLWEHUAX NPEACTABEHO COEAUHEHME
dopmynbl (XI), rae Z° npeactaBnsieT coboii CBS3b. B HEKOTOPbIX BOMMOLLEHUSIX
npeacTaBneHo coeauHeHve dopmynsl (XI), roe Z? npepcrasnser cobom -O-. B
HEKOTOPbIX BOMMOLUEHWSX MPEACTaBNeHo coeavHeHue opmynbl  (XI), rae Z2
npeacrasnsetr cobon -(CHy)-. B HEKOTOPbLIX BONMOLEHUAX NPEACTaBNEHO COeAUHEHME
cdopmynbl (XI), rae Z? npeacrasnset coboit -C(O)-. B HEKOTOpbIX BOMMOLIEHUSIX
npeacrasneHo coeguHeHne copmynbl (XI), rae Cy npeacrasnset cobon Ce-Cyo apun. B

HEKOTOPbIX BOMMOLWEHNAX npeacTaBneHo coeguHenne dopmynel  (XI), rae Cy
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npeacrasnseTr cobon deHnn. B HeKoTOpbIX BOMMOLEHUAX NPEACTaBMEHO COefUHEHUe
dopmynbl (XI), roe Cy npeacrasnaetr cobon C,;-Cq, kapbouuknun. B HekoTopbix
BOMIOLLEHUAX NPeAcTaBneHo coeaunHeHue dopmynsl (X), rae Cy npeacrasnaet cobon
Lukrorekcun. B HeKoTOpbIX BOMMOLEHUAX NPeAcTaBneHo coepuHeHune copmynbl (XI),
rae Cy npeacraesnsier cobon C,-Cyy rerepoumknun. B HEKOTOPbIX BOMMOLLEHUNAX
npeacraeneHo coeamnHenune copmynbl (XI), rae Cy npeacraesnsetr cobon nupasvHun. B
HEKOTOPbIX BOMMOLWEHNAX MpeacTaBneHo coeguHenne dopmynel  (XI), rae Cy
npeacraenser cobor nunepuaguHun. B HEKOTOPbIX BOMMOLWEHMAX MNPEeACTaBEHO
coeavHenne dopmynbl (XI), roe Cy npeacrasnser cobom C4-Cy retepoapun. B
HEKOTOPbIX BOMMOLWEHUAX MpeacTaBneHo coeguHenne dopmynel  (XI), rae Cy
npeacrasnseT cobon Tnasonun. B HEKOTOPbIX BOMMOLWEHNSX NPEACTABNEHO COEANHEHME
dopmynbl (XI), rae Cy npegcrasnser cobon okcasonun. B HEKOTOPbIX BOMMOLEHUAX
npeacraeneHo coeguHeHue dopmynel (XI), rae Cy npeacrasnsetr cobon nvpuaun. B
HEKOTOPbIX BOMMOLUEHUSX MPeACTaBneHo coeauHerne dopmynbl (XI), roe R’
npeacrasnser cobon H. B HeEKOTOpbIX BOMMOWEHUAX NPEACTABMEHO COEANHEHME
cdopmynbl (XI), rae R' npeactaBnser coboit -CH;. B HEKOTOPbIX BOMMOLIEHUSIX
npeacrasneHo coeauHernne dopmynel (XI), roae X npegcrasnser cobou -(CH,)-. B
HEKOTOPbIX BOMMOLWEHUAX NpeacrtasneHo coegumHeHue dopmynbl  (XI), rpe X
npeacrasnseT coboit -(CH,)-, a R' npeacrasnser cobon H. B HEKOTOPLIX BOMMOLLEHNSIX
npeacrasneHo coeauHeHne cdopmynel (XI), rae X npeacrasnget cobon -(CH,CH,)-. B
HEKOTOpPbIX BOMMOLUEHUSAX MpeacTaBneHo coeauvHeHne dopmynel  (XI), rae X
npeactaesnsetr cobonm -(CH,CH,)-, a R' npeacraBnser coboit H. B HekoTopbix
BOMMOLLEHMSX NpeacTaBneHo coeguHeHne dopmynbl (X), rae X npeacrasnser cobon -
(CH,CH,)-, a R" npeacrasnsieT coboit -CH,.

B HeKOTOpbIX BOMIOLUEHUAX MPEACTaBleHo coeaunHeHve dopmynbl (XI), rae Z'
npeacTaBnsieT coboii cBH3b, Z° npeactasnseT cobon -O-, Cy npepcrasnsieT cobon
deHnn, X npeactasnser cobon -(CH.)-, a R' npeacrasnsiet cobont H. B HekoTopbix
BOMIOLLEHMSIX NPeLCTaBneHo coeaunHeHve dopmynbl (XI), roe Z' npeacrasnsieT cobon
cBs3b, Z° npepcraensieT coboit -O-, Cy npeactaBnseT cobon denun, X npeacrasnser
coboit -(CH.CH,)-, a R' npeacrasnser coboit H. B HEKOTOPbIX BOMMOLIEHUSX
npeAcTaBneHo coefuHeHvne dopmynbl (XI), rae Z' npeactasBnseT coboll cBSsb, Z2
npeacrasnser cobon -O-, Cy npeacrasnaet cobon ceHun, X npeacraenser cobon -

(CH,CH,)-, a R" npeacrtasnset coboit -CHs.

Buonornyeckas oueHka



10

15

20

25

30

35

37

OTHOCUTENbHbIE aKTMBHOCTU COoeAUHEHUN opmynbl | B kKayectBe MHrMOUTOPOB
hEPMEHTATMBHON aKTMBHOCTM (MNK Apyron GMONOrm4yeckon akTUBHOCTU) MOryT ObITb
YCTaHOBMNEHbI NyTEM OMNPEeAEneHns KOHLUEHTPauunh, Npu KOTOPbIX KaxKAoe COeAVHEeHue
NMHrMBUPYEeT aKTMBHOCTb B 3apaHee onpederneHHOW CTEneHW, a 3aTtemM CPaBHEHMS 3TUX
pe3ynbTaToB. Kak npasuno, NpeanoyTUTErNbHbIM ABNSAETCH OnpeaereHne KoHUEeHTpayuu,
koTopas Ha 50% MHrMOMpPYeT akTUBHOCTb B OMOXMMUYECKOM aHanuse, T.e. onpeaeneHme
50% wHrMbupytowen koHueHTpauyuun, unu “ICsy”. OnpeaeneHune 3HauveHun [Csy MOXHO
OCYLLECTBUTb C UCMOMNb30BAHMEM CTaHAAPTHbLIX METOAMK, U3BECTHbIX B AaHHOW obnacTu.
Kak npasuno, |Cso MOXXHO onpeaennTb NyTEM U3MEPEHNS aKTUBHOCTM AaHHOIO hepMeHTa
B NPUCYTCTBMMN AnanasoHa KOHUEHTpaymmn ncecnegyemoro nHrnburopa.
OKCNEPUMEHTANbHO MOMYYEHHbIE 3HAYEHUSI aKTUBHOCTM (PEPMEHTa 3aTeM HaHOCAT Ha
rpadmk OTHOCUTENBHO WCMOMb3YEMbIX KOHUEHTpauui wuHrnbutopa. KoHueHTpayuio
nHrubutopa, kotopas paet 50% QepMeHTaTUBHYIO AaKTMBHOCTbL (MO CPaBHEHUID C
aKTMBHOCTbIO B OTCYTCTBME Kakoro-nmbo uHrnburtopa), 6epyt B kayectse 3HadeHus 1Cso.
AHanorM4yHo, Apyrve WuHrmbupylowme KoHUueHTpaumm MoryT ObiTb onpegeneHbl C
MOMOLLbIO COOTBETCTBYIOLUMX ONPEAEneHnn akTUMBHOCTWM. Hanpumep, B HEKOTOPbIX
cuUTyaumax MOXeT ObITb xenatenbHbliM onpegenerdmne 90% nHrmbupytoLen KoHLeHTpaymm,
T.€. ICg, M T.A.

Mponudepaumio KNeTok, LUTOTOKCUYHOCTb U XXM3HECNOCOOHOCTb KMNETOK MOoA
BMUSHWEM COeAUHEHUA POPMYyrbl | MOXHO M3MEPUTb C MOMOLLbIO FIOMUHECLEHTHOIO
aHanusa >u3HecnocobHoctn knetok CellTiter-Glo® Luminescent Cell Viability Assay
(Promega Corp.). 3tor aHanmus CellTiter-Glo® Luminescent Cell Viability Assay
npeacraenseT cobor roMoreHHbIN Ccnocod onpeaeneHns YmMcna XXM3HeCnoCOOHbIX KNETOoK
B KyNbType Ha OCHOBE KONMMYECTBEHHOW OLEHKN npucyTcTBytowero AT®, mnHaukatopa
meTabonunyeckn akTuBHbiXx knetok. AHanuiz CellTiter-Glo® npegHasHadeH Ans
MCMONb30BaHMS B MHOrOMYHOYHbIX dpopmarax, 4To jenaetr ero ujeanbHbiM Ans
aBTOMAaTU3MPOBAHHOIO CKPUHUHFA C BbICOKOW MNPOMNYCKHOW cnocobHocTeo  (high-
throughput screening, HTS), ananusa nponudepaymm KNeTOK U LUTOTOKCUYHOCTW.
MNpoueaypa rOMOreHHoro aHanusa BkroyaeT pgobaBneHne eLUHCTBEHHOro peareHTa
(CellTiter-Glo® Reagent) HenocpeACTBEHHO K KreTKam, KynbTUBUPOBaHHbIM B Cpeae,
[OMOMHEHHON CbIBOPOTKOW. [MpOMbIBaHME KNETOK, yAaneHue cpefbl U MHOroKpartHble
aTanbl NUNeTMpoBaHua He TpebytoTca. Cuctema obHapyxuBaeT Bcero 15 kneTok/nyHka B
384-nyHo4yHOM hopmarte yepes 10 MMHYT nocne gobaBneHns peareHTa u CMeLLMBaHus.

Bce wunnioctpatmBHble coepuHeHust dopmynbl | B Tabnmyax 1 u 2 6binu
M3roTOBMEHbI M OxapakTepusoBaHbl nyTem XXXMC [M+H]" (kmgkocTHoM xpomarorpacum ¢

Macc-CrneKTPOCKOMNMeN) C  AETEKTUPOBAHMEM NOHa-MNpPeALLECTBEHHMKA. Bce
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UNNCTpaTnBHble coeauHeHns dopmynel | B Tabnuyax 1 n 2 Oblnn UCNbITaHbl Ha
ceasbiBaHne ¢ ERa (peuentopom actporeHa anbda) n Ha 6UonorMyeckyd akTMBHOCTb B
COOTBETCTBUM C aHanu3amu, nNpoTokonamu u npouegypamu, OnNUCaHHbIMKM B npumepax
901-907. 3HaveHns ER-anbca MCF7 HCS S; (%) B Tabnmuye 1 usmepsnu ¢ nomoLLbto
BbICOKOTOYHOrO aHanmsa gerpagaumm Ha ocHoBe briyopecueHTHoM Bu3yanusayum ERa B
kneTkax paka monouqHoun >xenesbl (Breast Cancer Cell ERa High Content Fluorescence
Imaging Degradation Assay), onucaHHoro B npumepe 901. 3HaveHua ER-anbda MCF7
HCS ECsy (MkM) B Tabnmyax 1 n 2 namepsnym ¢ NOMOLLbIO aHanM3oB nponudepaymm
KNeTOoK in vitro, onucaHHbix B npumepax 902 n 903. AHann3abl NOAHON MacChl MaTKM KPbIChbl,
onucaHHble B npumepax 906 1 907, no3BonsAoT ObICTPO ONpeaensiTb aHTaroHUCTUYECKYHO
aKTUBHOCTb COEAMHEHMM B TKaHuW, oTBevawwen Ha ER (Hespenas martka KpbiCbl), npu
KOHKYpeHUUn € HaTtmBHbiM ER-nuraHgom actpaguonom, T.e. B pPeXMME aHTaroHucTa
(Ashby, J.; et al (1997) Regulatory toxicology and pharmacology: RTP, 25 (3):226-31).
MnntocTpatuBHble coeauHeHust doopmynbl | B Tabnuyax 1 n 2 umeroT cnegyoouwme
CTPYKTYpbl, cooTBeTcTBylowme HasBaHua (ChemBioDraw, Bepcus 12.0.2, wu
CambridgeSoft Corp., Kembpungx, Maccauycerc, CLUA) n Grmonormyeckyo akTMBHOCTb.
Ecnn ¢ coegunHeHnem chopmynbl | nv npomMexKyTouHbIM NPOAYKTOM CBSA3aHO Gonee yem

OfHO HasBaHWe, TO XMMUYeckas CTPYKTypa onpegensieT CoeaMHeHNe.
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CtpykTypa

HasBaHue

ER-
anbda
MCF7
HCS
ECso
(mkM)

anbca
MCF7
HCS
Sinf (%)

101

(1R,3R)-1-(2,6-
andprop-4-((1-(3-
dTopnponun)aseTn
JWUH-3-
nn)okcn)dheHnmn)-2-
(2-pTop-2-
MeTunnponun)-3-
metun-2,3,4,9-
TeTparngpo-1H-
nnpunao[3,4-
blungon

0,000049

-100

102

(1R,3R)-1-(2,6-
angprop-4-(2-(3-
(bTopmeTUn)aseTn
AuH-1-
U)aToKcKn)peHnn)-
2-(2-pTop-2-
MeTunnponun)-3-
metun-2,3,4,9-
TeTparngpo-1H-
nnpunao[3,4-
blungon

0,000014

-98,9%

103

1-((1R,3R)-1-(2,6-
andprop-4-(2-(3-
(bTopmeTumn)aseTu
AnH-1-
Un)aTokcn)peHnn)-
3-meTun-3,4-
anrnapo-1H-
nnpunao[3,4-
bljunaon-2(9H)-un)-
2-MeTunnponax-1-
OH

0,00011

-91,8%

104

1-((1R,3R)-1-(2,6-
andprop-4-(2-(3-
(bTopmeTun)aseTu
AuH-1-
nn)aTokcn)pernn)-
3-meTun-3,4-
aurnapo-1H-
nnupunao[3,4-
blunaon-2(9H)-un)-
2-pTOp-2-
MeTunnponaH-1-oH

0,000043

-95,4%
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105

(1R,3R)-1-(4-(2-(3-
(audpbtopmeTun)ase
TUAWH-1-
UIT)3TOKCH)-2,6-
andropdeHun)-2-
(2-pTop-2-
MeTunnponun)-3-
meTtun-2,3,4,9-
TeTparngpo-1H-
nnpunao[3,4-
bljunagon

0,000027

-94%

106

(1R,3R)-1-(4-((1-(3-
xnopnponun)aseTtu
OWH-3-nn)okcn)-2,6-
andptopdeHun)-2-
(2-pTop-2-
MeTunnponun)-3-
metun-2,3,4,9-
TeTparngpo-1H-
nnupunao[3,4-
bjuHaon

0,000142

-90,4%

107

(1R,3R)-1-(2,6-
andtop-4-((1-
nponunaseTnaunH-3-
nI)oKkcn)heHn)-2-
(2-pToOp-2-
MeTunnponun)-3-
metun-2,3,4,9-
TeTparngpo-1H-
nnpunao[3,4-
bljuHgon

0,000024

-97,6%

108

(1R,3R)-1-(2,6-
andprop-4-((S)-2-
((R)-3-
(¢bTopmeTun)nnppo
nuauvH-1-
un)nponokcun)eHn
n-2-(2-cprop-2-
MeTunnponun)-3-
metun-2,3,4,9-
TeTparngpo-1H-
nnpunao[3,4-
bljungon

0,00011

-79,3%

109

(1R,3R)-1-(2,6-
Androp-4-(2-((R)-
3-

(bTopmeTun)NUppo
nMaunH-1-
Un)aTokcun)pernn)-
2-(2-pTop-2-
MeTunnponun)-3-
metun-2,3,4,9-
TeTparngpo-1H-
nnpunao[3,4-
bluHgon

0,000050

-86,5%
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110

111

(1R,3R)-2-(2-¢pTOp-
2-MmeTunnponumn)-1-
(6-(2-(3-
(bTopmeTun)aseTu
ONH-1-
NI)3TOKCU)MMPUANH
-3-un)-3-metun-
2,3,4,9-
TeTparngpo-1H-
nnupunao[3,4-
blungon

0,000898

-96,8

112

(18,3R)-2-(2-hTop-
2-MmeTunnponu)-1-
(3-(pTop-5-(2-(3-
(bTopmeTUm)aseTn
OnH-1-
WIT)3TOKCU)MMPUANH
-2-un)-3-mMeTun-
2,3,4,9-
TeTparngpo-1H-
nnpunao[3,4-
bluHgon

0,000092

-93,9

113

(1R,3R)-2-
(umMknoByTUnNMeTUN
)-1-(2,6-anucpTop-4-
(2-(3-
(¢bTopmeTUn)aseTu
OnH-1-
nn)atokcn)pennn)-
3-metnn-2,3,4,9-
TeTparngpo-1H-
nnpunao[3,4-
bljunagon

0,00618

-94.8

114

(1R,3R)-1-(2,6-
angprop-4-(2-(3-
(bTopmeTun)aseTu
OWH-1-
Un)aTokcKn)pennn)-
3-meTun-2-((3-
METUNOKCeTaH-3-
unymetnn)-2,3,4,9-
TeTparngpo-1H-
nnupunao[3,4-
bljungon

0,000715

-97.,8
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115

(1R,3R)-1-(2,6-
andprop-4-(2-(3-
(bTopmeTun)aseTn
AnH-1-
UI)aToKCKH)peHunn)-
3-meTun-2-
(okceTaH-3-
unmetun)-2,3,4,9-
TeTparngpo-1H-
nnpunao[3,4-
bljunagon

0,0231

-95,5

116

(1R,3R)-1-(2,6-
angprop-4-(2-(3-
(bTopmeTun)aseTu
AuH-1-
nn)aTokcn)pernn)-
3-meTun-2-
(okceTaH-3-un)-
2,3,4,9-
TeTparngpo-1H-
nnupunao[3,4-
blungon

0,0414

117

(1R,3R)-1-(2,6-
andptop-4-(2-
(nupponuauH-1-
UI)aToKcKn)peHmnn)-
2-(2-pTop-2-
MeTunnponun)-3-
meTtun-2,3,4,9-
TeTparngpo-1H-
nnpunao[3,4-
bljuHgon

0,000171

=717

118

(1R,3R)-1-(2,6-
andgprop-4-(2-
(nunepnanH-1-
Un)aToKCn)peHnn)-
2-(2-pTop-2-
MeTunnponun)-3-
metun-2,3,4,9-
TeTparngpo-1H-
nnpunao[3,4-
blunagon

0,000488

-72,2

119

(1-(2-(3,5-anctop-
4-((1R,3R)-2-(2-
dhTop-2-
MeTunnponun)-3-
metun-2,3,4,9-
TeTparngpo-1H-
nnupunao[3,4-
blunagon-1-
nnyhpeHoKcn)aTun)a
3eTUANH-3-
n)MeTaHon

0,00198

-71,3
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120

(1R,3R)-2-(2-¢pTop-
2-MmeTunnponus)-1-
(2-pTop-4-(2-(3-
(bTopmeTun)aseTu
OnH-1-
Un)aToKCU)peHnn)-
3-meTun-2,3,4,9-
TeTparngpo-1H-
nnpunao[3,4-
bljunaon

0,000056
2

-96,3

121

1-((1R,3R)-1-(2,6-
angprop-4-(2-(3-
(bTopmeTun)aseTu
OWH-1-
nn)aTokcn)pernn)-
3-meTnn-3,4-
aurnapo-1H-
nnupunao[3,4-
blungon-2(9H)-
M)3TaHOH

0,008

122

1-((1R,3R)-1-(2,6-
angprop-4-(2-(3-
(bTopmeTUm)aseTn
OnH-1-
UI)aToKcKn)heHunn)-
3-meTnn-3,4-
aurngpo-1H-
nnpunao[3,4-
blungon-2(9H)-un)-
2-rnapoKcu-2-
MeTunnponaH-1-oH

0,0014

-97.,8

123

(R)-3-((1R,3R)-1-
(2,6-pudpTop-4-(2-
(3-
(¢bTopmeTUn)aseTu
ANH-1-
Un)aTokcn)peHnn)-
3-meTun-3,4-
aurnapo-1H-
nnpunao[3,4-
blunaon-2(9H)-un)-
2-MeTunnponaH-1-
on

0,00104

-96,1

124

((1IR,3R)-1-(2,6-
angprop-4-(2-(3-
(bTopmeTun)aseTu
OWH-1-
Un)aTokcKn)peHnn)-
3-meTnn-3,4-
aurngpo-1H-
nnupunao[3,4-
blungon-2(9H)-
un)((1s,3S)-3-
rmapoKcuUnknodyT
NT)METaHOH

0,135
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125

1-(1-(2,6-gucptop-
4-(2-(3-
(bTopmeTun)aseTn
OnH-1-
Un)aTokcn)peHnn)-
3,3-aumeTun-3,4-
anrnapo-1H-
nnpunao[3,4-
blunaon-2(9H)-nn)-
2-MeTunnponax-1-
OH

0,0744

126

(1R,3R)-1-(2,6-
angprop-4-(2-(3-
(bTopmeTun)aseTu
OWH-1-
nn)aTokcn)pernn)-
3-meTun-2-
(MeTuncynbgoHUM)
-2,3,4,9-
TeTparngpo-1H-
nnupunao[3,4-
blungon

0,000469

-94.4

Tabnuua 2

CtpykTypa

HasBaHue

ER-
anbda
MCF7
HCS EC5
(MKM)

KXMC
[M+H]"

127

Iz
w

1-[(1R,3R)-1-[2,6-
androp-4-[2-[3-
(¢bTopmeTun)aszeTngnH-1-
unjatokcu]deHnn]-3-
metun-1,3,4,9-
TeTparngponnupnao[3,4-
b]unaon-2-unj-2-
MeTUNNponaH-2-on

0,000641

502,6
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128

HN_Nk
Fel A F

(1R,3R)-1-[4-[2-[3-
(andbTopmMeTun)aseTUuanH-
1-unjatokcu]-2,6-gucptop-
deHunn]-2-(2-prop-2-
MeTUN-Nponun)-3-meTun-
1,3,4,9-
TeTparngponnupnao[3,4-
blunaon

0,000064

522,3

129

(1R,3R)-1-[4-[1-(3-
xnopnponun)aseTuanH-3-
unjokcu-2,6-gucptop-
¢denunn]-2-(2-ptop-2-
MeTUN-Nponun)-3-meTun-
1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,00017

522,2

130

(1R,3R)-1-[2,6-audTop-4-
(1-nponunaseTnaunH-3-
un)okcu-ennn]-2-(2-
dTOp-2-METUN-NPONUIT)-
3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blunaon

0,000050
4

486,3

131

((18,3R)-1-(2,6-anctop-
4-(2-(3-
(bTopmeTun)azeTnanH-1-
Un)aToken)pennn)-2-(2-
dpTOP-2-METUNNPONN)-
2,3,4,9-TeTparnapo-1H-
nupunao[3,4-bjuHaon-3-
Un)MeTaHon

0,000146

520,3
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132

(1R,3R)-1-[4-(aseTnaunx-
3-unoxkcun)-2,6-andtop-
deHunn]-2-(2-prop-2-
MeTUN-Nponun)-3-meTun-
1,3,4,9-
TeTparngponnpnao[3,4-
blungon

0,00031

4442

133

(1R,3R)-2-(2-dbTOp-2-
MeTunnponun)-1-(2-
drop-4-(2-(3-
(bTopmeTun)aseTnanH-1-
nn)aTokeun)pennn)-3-
meTun-2,3,4,9-
TeTparugpo-1H-
nupuao[3,4-bjuHaon

0,000056
2

486,3

134

(1R,3R)-2-unknobyrun-1-
[2,6-audpTop-4-[2-[3-
(bTopmeTunasetTnanH-1-
unjatokcu]peHun]-3-
meTtun-1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,000542

484,3

135

(1R,3S)-1-[2,6-andTop-4-
[2-[3-
(bTopmeTun)azeTnanH-1-
unjatokcu]penunn]-3-
(bTopmeTun)-2-(2-ptop-
2-metun-nponun)-1,3,4,9-
TeTparugponupuao[3,4-
blunagon

0,000097
3

5223

136

(1R,3R)-1-[2,6-andTop-4-
[2-[3-
(bTopmeTumaseTnguH-1-
unjatokcu]pennn]-2-[(3-
dpTOpOKCETAH-3-
nnymeTun]-3-meTun-
1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,000114

518,3




47

137

yuknorekcun((1R,3R)-1-
(2,6-andpTop-4-(2-(3-
(pTopmeTunaseTngnH-1-
nI)aTokeun)pernn)-3-
meTun-3,4-gurngpo-1H-
nupunao[3,4-bluHagon-
2(9H)-nn)meTaHoH

0,028

540,4

138

1-[(1R,3R)-1-[2,6-
androp-4-[2-[3-
(bTopmeTun)aseTnanH-1-
unjatokcu]cpenunn]-3-
meTun-1,3,4,9-
TeTparugponupuao[3,4-
blungon-2-unj-2,2-
auMeTtunnponaH-1-oH

0,000491

5143

139

yuknonponun((1R,3R)-1-
(2,6-andpTop-4-(2-(3-
(bTopmeTumaseTnanH-1-
Un)aToken)perHnn)-3-
MeTun-3,4-gurngpo-1H-
nupuao[3,4-bluHgon-
2(9H)-nn)meTaHoH

0,00248

498,2

140

(1R,3R)-1-[2,6-andTop-4-
[2-(3-mMeTunaseTngmnH-1-
unyatokcu]deHun]-2-(2-
dpTOP-2-METUN-NPONNIT)-
3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,00013

486,4

141

(1R,3R)-1-(2,6-ancrop-4-
(2-((R)-3-
MEeTUNNUPPONMANH-1-
nn)aTokcn)pennn)-2-(2-
dhTop-2-meTunnponun)-3-
meTun-2,3,4,9-
TeTparugpo-1H-
nupuao[3,4-bjuHaon

0,000151

500,2

142

w
-n

W\

o/ NQ

(1R,3R)-1-[2,6-andTop-4-
[(2S)-2-nupponnanH-1-
unnponokcu]pennn]-2-(2-
dpTOP-2-METUN-NPONUIT)-
3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,000090

500,3
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143

(1R,3R)-1-[2,6-andTop-4-
[3-[3-
(pTopmeTun)aseTngnH-1-
unjnponokcu]dperHnn]-2-
(2-pTOp-2-METUN-
nponun)-3-metun-1,3,4,9-
TeTparngponnpnao[3,4-
blunaon

0,000078

518,4

144

(1R,3R)-1-[2,6-andTop-4-
[(E)-3-[3-
(bTopmeTun)asetTnanH-1-
unjnpon-1-enylldpennn]-2-
(2-cbTOp-2-METUN-
nponun)-3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,000144

500,1

145

N-(3,5-gucdbTop-4-
((1R,3R)-2-(2-bTOp-2-
MeTunnponun)-3-MeTun-
2,3,4,9-TeTparngpo-1H-
nupunao[3,4-bjuHgon-1-
unydpeHun)-1-(3-
dpTopnponun)aseTnamH-3-
aMuH

0,000096

503,3

146

(1R,3R)-2-[(3,3-
ANPTOPLUMKIOBYTUMMETH
n}-1-[2,6-audTop-4-[2-[3-
(¢bTopmeTun)aszeTnanH-1-
unjatokcu]deHnn]-3-
meTun-1,3,4,9-
TeTparugponupuao[3,4-
blunaon

0,01

534,3

147

(1R,3R)-1-[2,6-andTop-4-
[2-[3-
(bTopmeTumaseTnanH-1-
unjatokcu]pennn]-2-(2,2-
auMeTtunnponun)-3-
meTun-1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,000698

500,3
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148

e

ynknodytun-[(1R,3R)-1-
[2,6-audpTop-4-[2-[3-
(pTopmeTunaseTngnH-1-
unjatokcu]peHun]-3-
meTtun-1,3,4,9-
TeTparngponnpnao[3,4-
blungon-2-unjmeTaHoH

0,00147

512,3

149

Iz

umknonentun-[(1R,3R)-1-
[2,6-audTop-4-[2-[3-
(bTopmeTun)asetTnanH-1-
unjatokcu]penunn]-3-
meTun-1,3,4,9-
TeTparugponupuao[3,4-
bluHaon-2-unjmeTaHoH

0,00216

526,4

150

(1R,3R)-1-[2,6-andTop-4-
[2-[(3S)-3-
MeTUNNUPpPONMAnNH-1-
unjatokcu]penun]-2-(2-
dpTOP-2-METUN-NPONUIT)-
3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,000483

500,2

151

(1R,3R)-1-[2,6-audTop-4-
[(2R)-2-nupponngunH-1-
unnponokcu]dpenunn]-2-(2-
dhTOP-2-METUN-NPONNIT)-
3-metun-1,3,4,9-
TeTparngponnpnao[3,4-
blunaon

0,000156

500,1

152

(1R,3R)-1-[2,6-andTop-4-
[(1-nponunaseTnamnH-3-
nnymetokculdpeHnn]-2-(2-
dhTOP-2-METUN-NPONUIT)-
3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,000362

500,3
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153

(1R,3R)-1-[2,6-andTop-4-
[2-[3-
(pTopmeTunaseTngnH-1-
unjatokcu]dpennn]-2-[(1-
dbropunknodbyTun)MeTun]-
3-metun-1,3,4,9-
TeTparngponnpnao[3,4-
blunaon

0,000221

516,3

154

(8)-3-((1R,3R)-1-(2,6-
andTop-4-(2-(3-
(bTopmeTun)azetTnanH-1-
nn)aToken)pennn)-3-
MeTun-3,4-gurnapo-1H-
nupunao[3,4-bjuHaon-
2(9H)-un)-2-dpTop-2-
MeTunnponaH-1-on

0,000033
3

520,3

155

Iz
-

N

(2R)-3-[(1R,3R)-1-[2,6-
androp-4-[2-[3-
(pTopmeTunasetTngnH-1-
unjatokcu]peHun]-3-
meTtun-1,3,4,9-
TeTparugponupuao[3,4-
blungon-2-un]-2-chrop-2-
MeTunnponax-1-on

0,000079
9

520,3

156

Iz

o
< o

=z
S
m

o

(1R,3R)-1-[4-[2-[3-
(bTopmeTun)aseTnanH-1-
unjatokcu]penunn]-2-(2-
dhTOP-2-METUN-NPONUIT)-
3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,000335

468,3
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157

2-umknonponun-1-
[(1R,3R)-1-[2,6-audpToOp-
4-[2-[3-
(pTopmeTunasetTngnH-1-
unjatokcu]peHun]-3-
meTtun-1,3,4,9-
TeTparngponnpnao[3,4-
blungon-2-unjstaHoH

0,005

512,4

158

2-uyuknobytun-1-[(1R,3R)-
1-[2,6-audpTop-4-[2-[3-
(bTopmeTun)azeTnanH-1-
unjatokcu]penunn]-3-
meTtun-1,3,4,9-
TeTparugponupuao[3,4-
blunaon-2-unjstaHoH

0,01

526,4

159

1-[(1R,3R)-1-[2,6-
andTop-4-[2-[3-
(bTopmeTun)azeTnanH-1-
unjatokcu]penun]-3-
meTtun-1,3,4,9-
TeTparugponupuao[3,4-
blungon-2-unj-2,2-
andTop-nponax-1-oH

0,000147

5223

160

(1R,3R)-1-[2,6-audTop-4-
[2-[3-(dhTOpPMETUN)-3-
MeTun-aseTnauH-1-
unjatokcu]perun]-2-(2-
dTOp-2-MeTUN-NPONUIT)-
3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blunaon

0,000285

518,4

161

O

N—

(1R,3R)-1-[2,6-andTop-4-
(1-meTunaseTnanH-3-
nn)okcu-peHun}-2-(2-
dhTOP-2-METUN-NPONUIT)-
3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blunagon

0,000041
3

458,3
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162

Iz
\\S

(1R,3R)-1-[4-(1-
3TUNa3eTUaNH-3-1n)oKcu-
2,6-guptop-cpenunn]-2-(2-
dpTOP-2-METUN-NPONNIT)-
3-metun-1,3,4,9-
TeTparngponnpnao[3,4-
blungon

0,000052
8

472,2

163

(1R,3R)-1-[2,6-andTop-4-
(1-neHTMNaseTnamnH-3-
nn)okcu-peHun}-2-(2-
dhTOP-2-METUN-NPONUIT)-
3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,000457

513,9

164

(1R,3R)-1-[4-[1-
(uuknonponunMeTun)aset
nauH-3-unjokcu-2,6-
andTop-deHun]-2-(2-
dpTOP-2-METUN-NPONUIT)-
3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,000216

498 4

165

(1R,3R)-1-[4-[1-
(uuknoneHTunMeTUN)aseT
nauH-3-unjokcu-2,6-
angrop-pennn]-2-(2-
dTOp-2-MeTUN-NPONUIT)-
3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blunaon

0,002

526,5

166

(1R,3R)-1-[2,6-andTop-4-
[1-(2-
dhTopaTun)aseTnanH-3-
unjokcu-penunn]-2-(2-
dhTOP-2-METUN-NPONUIT)-
3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,000175

490,4

167

(1R,3R)-1-[2,6-andTop-4-
(1-npon-2-nHunaseTnamnH-
3-un)okcu-dpeHnn}-2-(2-
dpTOP-2-METUN-NPONUIT)-
3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,000083

482,3




33

168

(1R,3R)-1-[2,6-andTop-4-
(1-usonponunaseTnanH-3-
nnyokcu-deHun}-2-(2-
dpTOP-2-METUN-NPONNIT)-
3-metun-1,3,4,9-
TeTparngponnpnao[3,4-
blungon

0,000122

486,4

169

(1R,3R)-1-[2,6-andTop-4-
(1-u3obyTunasetTnanH-3-
nn)okcu-peHun}-2-(2-
dhTOP-2-METUN-NPONUIT)-
3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,000409

400,3

170

TpeT-6yTnn-3-[3,5-
androp-4-[(1R,3R)-2-(2-
dpTOP-2-METUN-NPONUIT)-
3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blungon-1-
unjcpeHokcnlaseTnamnn-1-
kapbokcunar

0,001

5443

171

(1R,3R)-1-(2,6-ancdTop-4-
(2-(3-
(bTopmeTun)azetTnanH-1-
nn)atokcn)pennn)-3-
aTun-2-(2-gprop-2-
MeTunnponun)-2,3,4,9-
TeTparugpo-1H-
nupuao[3,4-bjuHaon

0,000471

518,3

172

(1R,3S)-1-(2,6-anudTop-4-
(2-(3-
(bTopmeTun)aseTnanH-1-
Un)aTokeun)pennn)-3-
aTun-2-(2-gprop-2-
MeTunnponun)-2,3,4,9-
TeTparugpo-1H-
nupuao[3,4-bjuHaon

0,017

518,3




54

173

(1R,3R)-1-[2,6-andTop-4-
[2-[3-
(pTopmeTunaseTngnH-1-
unjatokcu]peHun]-3-
MeTun-2-[(1-
METUNLMKITOOYTU)METUN
1-1,3,4,9-
TeTparngponnpnao[3,4-
blunaon

0,001

512,3

174

(1R,3R)-1-[2,6-andTop-4-
[2-[3-
(bTopmeTun)azetTnanH-1-
unjatokcu]peHun]-3-
MeTun-2-(2,2,2-
Tpudtopatnm-1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,000285

512,2

175

(18,3R)-1-[2,6-andpTOp-4-
[2-[3-
(pTopmeTumasetTngnH-1-
unjatokcu]peHun]-3-
MeTun-2-(2,2,2-
TpudTopatun-1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,014

512,2

176

(1R,3R)-1-[4-[1-(3,3-
AuMeToKkcunponun)aseTu
OWH-3-Unjokcun-2,6-
andTop-deHun]-2-(2-
dhTOP-2-METUN-NPONUIT)-
3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,000031

546,3

177

(1R,3R)-1-[2-hTOp-4-[1-
(3-
dpTopnponun)aseTuanH-3-
unjokcu-penunn]-2-(2-
dpTOP-2-METUN-NPONUIT)-
3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,000164

486,3
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178

1-[2,6-audpTop-4-[2-[3-
(hTopmeTumaseTnguH-1-
unjatokcu]penun]-2-(2-
dpTOP-2-METUN-NPONNIT)-
1,3,4,9-
TeTparngponnpnao[3,4-
blungon

0,0005

490,2

179

(18,3R)-1-[4-[2-[3-
(bTopmeTun)azeTnanH-1-
unjatokcu]penun]-3-
MeTun-2-
MeTUNCYNbAOHUIT-
1,3,4,9-
TeTparugponupuao[3,4-
blunagon

0,013

472,2

180

(1R,3R)-1-(4-(2-(3-
(pTopmeTunaseTnanH-1-
U)aTokeKn)peHnn)-3-
MeTun-2-
(meTuncynboHun)-
2,3,4,9-TeTparngpo-1H-
nupuao[3,4-bjuHgon

0,000222

472,2

181

I
\\“\\u
n

1-((1R,3R)-1-(2,6-
andTop-4-(2-(3-
(bTopmeTun)azetTnanH-1-
nn)aTokeun)pennn)-3-
MeTun-3,4-gurngpo-1H-
nupunao[3,4-bjuHaon-
2(9H)-un)-3-ruapokcu-2-
MeTunnponaH-1-oH

0,004

516,2

182

asetnanH-3-un-[(1R,3R)-
1-[2,6-audpTop-4-[2-[3-
(bTopmeTumaseTngnH-1-
unjatokcu]penun]-3-
meTtun-1,3,4,9-
TeTparugponupuao[3,4-
bluHgon-2-unjmeTaHoH

6onee 0,1

513,3
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183

Iz

e
-

((1IR,3R)-1-(2,6-gudTop-
4-(2-(3-
(pTopmeTunaseTngnH-1-
nI)aTokeun)pernn)-3-
meTun-3,4-gurngpo-1H-
nupunao[3,4-bluHagon-
2(9H)-un)(2-
dTopumnknonponun)MeTaH
OH

0,004

516,3

184

(1R,3R)-1-[2,6-andTop-4-
[(2S)-2-[(3R)-3-
MeTUNNUPPONMAnNH-1-
unjnponokcu]dpernnn]-2-
(2-cbTOp-2-METUN-
nponun)-3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,000494

514,4

185

Iz

[(1R,3R)-1-[2,6-audpToOp-
4-[2-[3-
(bTopmeTumaseTngnH-1-
unjatokcu]peHun]-3-
meTtun-1,3,4,9-
TeTparugponupuao[3,4-
blungon-2-unj-deHun-
METaHOH

0,014

534,2

186

Iz

(1R,3R)-2-
(uuknonponunmeTus)-1-
[2,6-audpTop-4-[2-[3-
(¢bTopmeTun)aszeTnanH-1-
unjatokcu]dpeHnn]-3-
meTtun-1,3,4,9-
TeTparugponupuao[3,4-
blunaon

0,002

4844

187

Iz

(1R,3R)-1-[4-[1-(2-
LUKITONPoNUnaTun)asetTug
MH-3-unjokcun-2,6-
andTop-deHun]-2-(2-
dhTOP-2-METUN-NPONUIT)-
3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,001

512,4
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188

Iz

(1R,3R)-1-[4-(1-
annunaseTnanH-3-
unyokcu-2,6-gudptop-
deHunn]-2-(2-prop-2-
MeTUN-Nponun)-3-meTun-
1,3,4,9-
TeTparngponnpnao[3,4-
blunaon

0,000128

484,3

189

Iz

(1R,3R)-1-[4-[1-
(unknobyTunmeTun)aseTu
OWH-3-Unjokcun-2,6-
andTop-deHun]-2-(2-
dhTOP-2-METUN-NPONUIT)-
3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blunagon

0,001

512,3

190

(1R,3R)-1-[2,6-andTop-4-
(1-n3oneHTMNaseTnamnH-3-
unyokcu-eHun-2-(2-
dpTOP-2-METUN-NPONUIT)-
3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,002

5143

191

Iz

(1R,3R)-1-(2,6-andtop-4-
((1-2-
MeTHNOYTUN)a3eTnanH-3-
urnyokcu)peHnn)-2-(2-
dhTop-2-meTunnponun)-3-
meTtun-2,3,4,9-
TeTparngpo-1H-
nupunao[3,4-bjuHaon

0,000267

5143

192

Iz

(1R,3R)-1-(2,6-ancrop-4-
((1-(neHTaH-2-
un)aseTnanH-3-
unyokcu)peHnn)-2-(2-
dhTop-2-meTunnponun)-3-
meTun-2,3,4,9-
TeTparugpo-1H-
nupunao[3,4-bjuHaon

0,001

5143

193

Iz

(1R,3R)-1-[4-(1-
UnknobyTunaseTuanH-3-
unyokcu-2,6-gudptop-
¢deHunn]-2-(2-ptop-2-
MeTUN-Nponun)-3-meTun-
1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,000484

498,3
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194

(1R,3R)-1-[2,6-andTop-4-
[1-(okceTaH-3-
unyaseTnamnH-3-unjokcu-
deHunn]-2-(2-prop-2-
MeTUN-Nponun)-3-meTun-
1,3,4,9-
TeTparngponnpnao[3,4-
blunaon

0,000077

500,2

195

(1R,3R)-1-[4-(1-
uuknonponunaseTuanH-3-
nnyokcu-2,6-gudptop-
¢denunn]-2-(2-prop-2-
MeTUN-Nponun)-3-meTun-
1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,000165

484,3

196

(1R,3R)-1-[2,6-andTop-4-
[1-(3-
dhTopnponunaseTnamH-3-
unjcynsdanun-dpeHunn]-2-
(2-cbTOp-2-METUN-
nponun)-3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,000271

520,3

197

\w
-

(1R,3R)-1-[2,6-andTop-4-
[2-[3-
(pTopmeTunasetTngnH-1-
unjatokcu]peHun]-2-
n300yTUn-3-MeTun-
1,3,4,9-
TeTparngponnupnao[3,4-
blunaon

0,001

486,2

198

(1R,3R)-1-(2,6-ancrop-4-
(2-(3-
(bTopmeTun)azetTnanH-1-
nn)aTokeun)pennn)-3-
MeTun-2-((R)-2-
¢dennnnponun)-2,3,4,9-
TeTparugpo-1H-
nupuao[3,4-bjuHaon

0,002

548,1
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199

(1R,3R)-1-(2,6-androp-4-
(2-(3-
(pTopmeTunaseTngnH-1-
nI)aTokeun)pernn)-3-
MeTnn-2-((S)-2-
deHunnponun)-2,3,4,9-
TeTparngpo-1H-
nnupuao[3,4-bjuHgon

0,00232

548,3

200

(1R,3R)-1-[2,6-andTop-4-
(1-nponunaseTnanH-3-
nn)okcu-peHnn}-2-
n300yTun-3-mMeTun-
1,3,4,9-
TeTparugponupuao[3,4-
blunagon

0,000408

468,3

201

(1R,3R)-2-(2-bTOp-2-
MeTun-nponun)-1-[4-[1-(3-
dpTopnponunaseTnamH-3-
unjokcudpeHnn]-3-meTun-
1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,000315

202

(1R,3R)-1-[2,6-agucpTop-4-
[1-(3-
dTopnponun)aseTnanH-3-
unjokcu-pennn]-3-metTun-
2-MeTUNCynbOHUI-
1,3,4,9-
TeTparugponupuao[3,4-
blunagon

0,0001

508,2
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203

[1-[2,6-gudbTop-4-[2-[3-
(hTopmeTumaseTnguH-1-
unjatokcu]peHun]-3-
meTtun-1,3,4,9-
TeTparugponupuao[3,4-
blungon-2-unj-(3-
dTOPUMKNOBYTH)METAHO
H

0,004

530,4

204

(1R,3R)-1-[4-[(2S)-2-[3-
(andbTopMeTnUn)aseTnamnH-
1-unjnponokcu]-2,6-
andTop-deHun]-2-(2-
dhTOP-2-METUN-NPONUIT)-
3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,000371

536,4

205

(1R,3R)-1-[2,6-andTop-4-
[2-[3-dpTOpP-3-
(bTopmeTumaseTngnH-1-
unjatokcu]penun]-2-(2-
dpTOP-2-METUN-NPONUIT)-
3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,000375

5221

206

Iz

I\

4-[(1R,3R)-1-[2,6-
androp-4-[2-[3-
(¢bTopmeTun)aszeTnanH-1-
unjatokcu]deHnn]-3-
meTtun-1,3,4,9-
TeTparngponnupnao[3,4-
b]unaon-2-unj-4-okco-
GyTaHHUTPUN

0,031

511,3

207

Iz

e

(1R,3R)-2-
(uuknorexkcunmeTun)-1-
[2,6-audTop-4-[2-[3-
(bTopmeTun)aseTnanH-1-
unjatokcu]penun]-3-
meTun-1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,013

526,4
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208

(1R,3R)-1-[2,6-andTop-4-
[1-[2-(okceTaH-3-
unyatunjaseTnguH-3-
unjokcu-penun]-2-(2-
dpTOP-2-METUN-NPONNIT)-
3-metun-1,3,4,9-
TeTparngponnpnao[3,4-
blunaon

0,000066

528,3

209

(1R,3R)-1-[4-[1-
(uuknorekcunMmeTun)aset
nauH-3-unjokcu-2,6-
andTop-dpeHun]-2-(2-
dhTOP-2-METUN-NPONUIT)-
3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,008

540,3

210

(1R,3R)-1-[2-xnop-4-[2-[3-
(bTopmeTunaseTnanH-1-
unjatokcu]penun]-2-(2-
dpTOP-2-METUN-NPONUIT)-
3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,0001

503,2

211

(1R,3R)-1-[2-xnop-4-[1-
(3-
dTopnponun)aseTnamH-3-
unjokcu-penunn]-2-(2-
dhTOP-2-METUN-NPONUIT)-
3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blunagon

0,0002

503,2

212

1-((1R,3R)-1-(2,6-
androp-4-(2-(3-
(bTopmeTumaseTnanH-1-
Un)aToken)pennn)-3-
MeTun-3,4-gurnapo-1H-
nupuao[3,4-bjuHgon-
2(9H)-un)-3-
rmapokcndytan-1-oH

0,001

538,2
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213

I=

[(1R,3R)-1-[2,6-audpToOp-
4-[2-[3-
(pTopmeTunaseTngnH-1-
unjatokcu]peHun]-3-
meTtun-1,3,4,9-
TeTparngponnpnao[3,4-
blungon-2-un]-(okcetan-
3-un)meTaHoH

0,004

514,2

214

Iz

[(1R,3R)-1-[2,6-audpTop-
4-[2-[3-
(bTopmeTun)azetTnanH-1-
unjatokcu]cpenunn]-3-
meTun-1,3,4,9-
TeTparugponupuao[3,4-
blungon-2-unj-(tuetan-3-
U)METaHOH

0,004

530,2

215

Iz

(R)-1-((1R,3R)-1-(2,6-
androp-4-(2-(3-
(bTopmeTumaseTnanH-1-
Un)aTokeun)perHnn)-3-
meTtun-1,3,4,9-
TeTparugpo-2H-
nupunao[3,4-bjuHgon-2-
un)-3-cpTop-2-
MeTunnponaH-1-oH

0,000335

518,3

216

Iz

(1R,3R)-2-
(uuknoneHTunMmeTum)-1-
[2,6-audpTop-4-[2-[3-
(¢bTopmeTun)aszeTnanH-1-
unjatokcu]dpeHnn]-3-
metun-1,3,4,9-
TeTparngponnupnao[3,4-
blunaon

0,001

512,4

217

(1R,3R)-1-[4-[1-[(4 ,4-
AnTOPUMKNOreKCUn)MeT
unjasetTunant-3-mnjokcu-
2,6-auptop-cenunn]-2-(2-
dhTOP-2-METUN-NPONUIT)-
3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,002

576,3
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218

(9)-1-((1R,3R)-1-(2,6-
androp-4-(2-(3-
(pTopmeTun)aseTngnH-1-
nI)aTokeun)pernn)-3-
meTtun-1,3,4,9-
TeTparugpo-2H-
nnupuao[3,4-bjuHgon-2-
un)-3-prop-2-
MeTunnponaH-1-oH

0,000402

518,3

219

((1R,3R)-1-(2,6-audbTop-
4-(2-(3-
(bTopmeTun)aseTnanH-1-
nn)aToken)pennn)-3-
meTun-1,3,4,9-
TeTparugpo-2H-
nupunao[3,4-bjuHaon-2-
un)(okcetaH-2-
UM)METaHOH

0,035

514,2

220

(1R,3R)-1-[2,6-andTop-4-
[2-[3-
(bTopmeTun)aseTnanH-1-
unjatokcu]peHun]-3-
meTun-2,3,4,9-
TeTparugpo-1H-
nupuao[3,4-bjuHaon

0,007

430,2

221

2-(ptop-1-[(1R,3R)-1-[4-
[2-[3-
(pTopmeTunasetTngnH-1-
unjatokcu]peHun]-3-
meTtun-1,3,4,9-
TeTparugponupuao[3,4-
blungon-2-un]-2-
MeTunnponaH-1-oH

0,18

482,3

222

1-[(1R,3R)-1-[2,6-
andTop-4-[1-(3-
dhTopnponun)aseTuanH-3-
unjokcu-pennn]-3-metun-
1,3,4,9-
TeTparugponupuao[3,4-
blungon-2-unj-2-dprop-2-
MeTunnponaH-1-oH

0,0004

518,2
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223

1-[(1R,3R)-1-[2,6-
androp-4-[2-[3-
(pTopmeTun)aseTngnH-1-
unjatokcu]peHun]-3-
meTtun-1,3,4,9-
TeTparngponnpnao[3,4-
blungon-2-un]-2-
(aMmMeTUNamMmMHO)3TaHOoH

0,038

515,2

224

(1R,3R)-1-[2,6-andTop-4-
[1-[(1-
dhTopuUMKNONpONUN)METUN
lazeTnaunn-3-nnjokcu-
¢denunn]-2-(2-prop-2-
MeTUN-Nponun)-3-meTun-
1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,000316

516,2

225

mO

[(1R,3R)-1-[2,6-audpToOp-
4-[1-(3-
dTopnponumaseTnamH-3-
unjokcu-pennn]-3-metTun-
1,3,4,9-
TeTparugponupuao[3,4-
blungon-2-unj-(1-
PTOPUNKNOOYTUN)METAHO
H

0,001

530,1

226

[(1R,3R)-1-[2,6-andTOP-
4-[1-(3-
dhropnponun)aseTuanH-3-
unjokcu-penunn]-3-meTun-
1,3,4,9-
TeTparugponupuao[3,4-
blungon-2-unj-(1-
MeTUnUMKnonponummeTa
HOH

0,002

5121
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227

(1R,3R)-1-[2,6-andTop-4-
[1-(3-
dpTopnponun)aseTnamH-3-
unjokcu-penun]-2-[[1-
(hbTopmeTunymknonponu
njmetun]-3-meTun-
1,3,4,9-
TeTparngponnupnao[3,4-
blunaon

0,00017

516,1

228

[1-[[(1R,3R)-1-[2,6-
andTop-4-[1-(3-
dhTopnponun)aseTnanH-3-
unjokcu-pennn]-3-metTun-
1,3,4,9-
TeTparugponupuao[3,4-
blungon-2-
unjmetTunjuMknonponunm
eTaHon

0,001

514,2

229

2-(ptop-1-[(1S,3R)-1-[2-
drop-4-[2-[3-
(hTopmeTumaseTnanH-1-
unjatokcu]peHun]-3-
meTtun-1,3,4,9-
TeTparugponupuao[3,4-
blungon-2-unj-2-
MeTunnponaH-1-oH

0,025

500,2

230

Iz

2-(p1op-1-[(1R,3R)-1-[2-
dTop-4-[2-[3-
(bTopmeTun)asetTnanH-1-
unjatokcu]peHun]-3-
meTun-1,3,4,9-
TeTparugponupuao[3,4-
blungon-2-unj-2-
MeTunnponaH-1-oH

0,000068

500,2
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231

(18,3R)-1-[2-(pTOP-4-[2-
[3-
(pTopmeTunaseTngnH-1-
unjatokcu]peHun]-3-
MeTun-2-
MeTUNCYNbOHUIT-
1,3,4,9-
TeTparngponnpnao[3,4-
blunaon

0,024

490,2

232

(1R,3R)-1-[2-hTOp-4-[2-
[3-
(bTopmeTumaseTnanH-1-
unjatokcu]penunn]-3-
MeTun-2-
MeTUNCYNbOHUIT-
1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,000192

490,2

233

3-((1R,3R)-1-(2,6-
androp-4-((1-(3-
dTopnponun)aseTnanH-3-
nn)okcn)dpeHun)-3-meTun-
1,3,4,9-TeTparngpo-2H-
nupunao[3,4-bjuHaon-2-
un)-2-cptop-2-
MeTunnponaH-1-on

0,000133

520,3

234

3-((1R,3R)-1-(2,6-
andtop-4-((1-(3-
dhTopnponun)aseTuanH-3-
nn)okcn)peHun)-3-meTun-
1,3,4,9-TeTparngpo-2H-
nupunao[3,4-bluHaon-2-
un)-2-cptop-2-
MeTunnponaH-1-on

0,00018

520,3
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235

2-(ptop-1-[(1S,3R)-1-[4-
[2-[3-
(pTopmeTunaseTngnH-1-
unjatokcu]peHun]-3-
meTtun-1,3,4,9-
TeTparngponnpnao[3,4-
blungon-2-un]-2-
MeTunnponaH-1-oH

0,024

482,3

236

(1R)-1-[2,6-andTop-4-[2-
[3-
(bTopmeTun)aseTnanH-1-
unjatokcu]penunn]-2-(2-
dpTOP-2-METUN-NPONUIT)-
1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,000182

490,2

237

(18)-1-[2,6-agndpTop-4-[2-
[3-
(pTopmeTumaseTnanH-1-
unjatokcu]penun]-2-(2-
dpTOP-2-METUN-NPONUIT)-
1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,046

490,2

238

[(1R,3R)-1-[2,6-audpTop-
4-[1-(3-
dhropnponun)aseTnanH-3-
unjokcu-ennn]-3-metTun-
1,3,4,9-
TeTparugponupuao[3,4-
blungon-2-unj-(1-
dTopuMknonponun)MeTaH
OH

0,000244

516,1

239

(1R,3R)-6-xnop-1-(2,6-
androp-4-((1-(3-
dhTopnponun)aseTnanH-3-
unyokcu)peHnn)-2-(2-
dhTOp-2-MeTHNNponun)-3-
meTun-2,3,4,9-
TeTparugpo-1H-
nupuao[3,4-bjuHaon

0,00156

538,1

240

(1R,3R)-1-(2,6-androp-4-
(2-(3-
(pTopmeTumaseTngnH-1-
UI)aTOKCKH)heHnn)-7-
dhTOp-2-(2-hTOP-2-
MeTunnponun)-3-MeTun-
2,3,4,9-TeTparngpo-1H-

0,000261

522,2
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nupuao[3,4-bjuHgon

241

(1R,3R)-1-(2,6-andtop-4-
(2-(3-
(pTopmeTunasetTngnH-1-
nI)aTokeKn)peHnn)-6-
dTop-2-(2-dpTOp-2-
MeTunnponun)-3-MeTun-
2,3,4,9-teTparnapo-1H-
nupunao[3,4-bjuHaon

0,000381

522,3

242

F.

(1R,3R)-1-(2,6-anctop-4-
((1-3-
dhTopnponun)aseTnanH-3-
nnyokcu)dpeHun)-6-prop-
2-(2-pTop-2-
MeTunnponun)-3-MeTun-
2,3,4,9-TeTparnapo-1H-
nupuao[3,4-bjuHaon

0,00542

5223

243

(1-((MR,3R)-1-(2,6-
androp-4-(2-(3-
(pTopmeTumaseTngnH-1-
U)aTokeKn)peHnn)-3-
meTtun-1,3,4,9-
TeTparugpo-2H-
nupunao[3,4-bjuHgon-2-
UM)METUN)LUKNONPONNIT)
MeTaHon

0,002

514,2

244

(18,3S)-6-xrnop-1-(2,6-
angprop-4-((1-(3-
dhropnponun)aseTnanH-3-
nn)okcu)peHnn)-2-(2-
dhTop-2-meTunnponun)-3-
meTun-2,3,4,9-
TeTparugpo-1H-
nupuao[3,4-bjuHaon

0,063

538,1

245

(18,35)-1-(2,6-audpTop-4-
(2-(3-
(bTopmeTun)aseTnanH-1-
Un)aToken)peHnn)-6-
dhTOop-2-(2-hTOP-2-
MeTunnponun)-3-MeTun-
2,3,4,9-TeTparngpo-1H-
nupunao[3,4-bjuHaon

0,035

5223
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246

N

I

(1R,3R)-1-[2,6-andTop-4-
[1-(3-
dpTopnponun)aseTnamH-3-
unjokcu-pennn]-3-meTun-
2-[(3-meTunokceTaH-3-
un)metun]-1,3,4,9-
TeTparngponnpnao[3,4-
blunaon

0,000358

536,1

247

(1R,3R)-1-(2,6-ancrop-4-
(2-(3-
(bTopmeTun)asetTnanH-1-
nn)aToken)pennn)-5-
dhTOop-2-(2-hTOP-2-
MeTunnponun)-3-MeTun-
2,3,4,9-teTparnapo-1H-
nupunao[3,4-bjuHgon

0,00434

522,2

248

(1R,3R)-1-(2,6-andtop-4-
((1-3-
dpTopnponunaseTuamH-3-
nnyokcm)dpeHun)-7-top-
2-(2-pTop-2-
MeTunnponun)-3-MeTun-
2,3,4,9-TeTparnapo-1H-
nupuao[3,4-bjuHgon

0,000518

522,2

249

-
Z
A\
M
-

(1R,3R)-1-(2,6-andtop-4-
((1-3-
dpTopnponun)aseTnamH-3-
nnyokcm)deHus)-5-prop-
2-(2-pTop-2-
MeTunnponun)-3-MeTun-
2,3,4 9-teTparngpo-1H-
nnupnao[3,4-bjuHaon

0,000511

522,2

250

(1R,3R)-2-(2-dbTOp-2-
MeTun-nponun)-1-[4-[2-
[(3R)-3-
(hbTOopmeTMNM)NUPPONMANH
-1-unjatokcu]dpenunn]-3-
meTun-1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,000275

482,2

251

(18,35)-1-(2,6-audpTop-4-
(2-(3-
(bTopmeTun)aseTnanH-1-
U)aToKcKn)heHnn)-5-
dhTOp-2-(2-hTOP-2-
MeTunnponun)-3-MeTun-
2,3,4,9-TeTparnapo-1H-
nupuao[3,4-bjuHgon

0,021

522,2
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252

(18,35)-1-(2,6-audpTop-4-
((1-3-
dpTopnponun)aseTnamH-3-
unyokcu)dpeHus)-7-prop-
2-(2-pTop-2-
MeTunnponun)-3-MeTun-
2,3,4 9-teTparngpo-1H-
nupunao[3,4-bjuHaon

0,05

522,3

253

(18,35)-1-(2,6-audptop-4-
((1-3-
dTopnponumn)aseTnanH-3-
nnyokcn)dpeHun)-5-cprtop-
2-(2-pTop-2-
MeTunnponun)-3-MeTun-
2,3,4,9-teTparnapo-1H-
nupuao[3,4-bjuHaon

0,035

522,2

254

2-[(1R,3R)-1-[2,6-
andTop-4-[2-[3-
(bTopmeTumaseTnanH-1-
unjatokcu]peHun]-3-
meTun-1,3,4,9-
TeTparugponupuao[3,4-
blungon-2-un]-N,N-
aAuMeTun-auetamug

0,04

515,2

255

Iz

3-((1R,3R)-1-(2,6-
angrop-4-(2-(3-
(¢pTopmeTun)aszeTnanH-1-
nn)aTokeu)PeHun)-3-
meTun-1,3,4,9-
TeTparugpo-2H-
nupunao[3,4-bjuHaon-2-
un)-2-cptop-2-
MeTunnponaH-1-on

0,000010

520,2

256

(1R,3R)-2-(2-dbTOp-2-
MeTtun-nponun)-1-[4-[1-(3-
dhTopnponun)aseTuanH-3-
unjokcu-2-metTun-peHnn)-
3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blunagon

0,00169
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257

(1R)-1-[2,6-audpTop-4-[2-
[3-
(pTopmeTunaseTngnH-1-
unjatokcu]penun]-2-(2-
dpTOP-2-METUN-NPONNIT)-
3,3-agumeTunn-4,9-
anrngpo-1H-nnpnao[3,4-
blunaon

0,00109

518,3

258

(S)-1-(2,6-guchTop-4-(2-
(3-
(bTopmeTun)aseTnanH-1-
nn)atokcn)pennn)-2-(2-
dhTOp-2-MeTURANPONNUN)-
3,3-gumeTun-2,3,4,9-
TeTparugpo-1H-
nupunao[3,4-bjuHgon

0,031

518,3

259

(1R,3R)-1-[4-[1-[(3,3-
ANPTOPUMKIOBYTMM)METH
njaseTnanH-3-unjokcu-
2,6-auptop-cenunn]-2-(2-
dpTOP-2-METUN-NPONUIT)-
3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,000444

538,3

260

(1R,3R)-1-(2,6-androp-4-
(2-(3-
(pTopmeTumaseTngnH-1-
UI)aTokeKn)peHnn)-8-
dhTop-2-(2-hTOp-2-
MeTunnponun)-3-MeTun-
2,3,4,9-TeTparngpo-1H-
nupunao[3,4-bjuHgon

0,000881

5223

261

(1R,3R)-1-(2,6-ancrop-4-
((1-3-
dTopnponun)aseTnanH-3-
nnyokcu)dpeHun)-8-cprop-
2-(2-pTop-2-
MeTunnponun)-3-MeTun-
2,3,4,9-teTparnapo-1H-
nupuao[3,4-bjuHaon

0,00028

5223

262

(18,35)-1-(2,6-audpTop-4-
(2-(3-
(bTopmeTumaseTnanH-1-
Un)aToken)peHnn)-8-
dhTOp-2-(2-hTOP-2-
MeTunnponun)-3-MeTun-
2,3,4,9-TeTparnapo-1H-
nupuao[3,4-bjuHgon

0,026

5223
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263

_>-||I|OH
N

(9)-1-((1R,3R)-1-(2,6-
andprop-4-((1-(3-
dpTopnponun)aseTnamH-3-
nr)okcn)PeHus)-3-meTus-
1,3,4,9-TeTparngpo-2H-
nnupuao[3,4-bjungon-2-
un)nponax-2-on

0,000359

488,3

264

(R)-1-((1R,3R)-1-(2,6-
androp-4-((1-(3-
dTopnponun)aseTnanH-3-
nn)okcn)peHnn)-3-meTun-
1,3,4,9-TeTparngpo-2H-
nupunao[3,4-bjuHaon-2-
unynponaH-2-on

0,000969

488,3

265

(1R,3R)-1-[4-[2-[3-
(xnopmeTun)aseTnanH-1-
unjatokcul-2,6-andtop-
¢deHunn]-2-(2-ptop-2-
MeTUN-Nponun)-3-meTun-
1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,0017

521,2

266

(1R,3R)-1-[3-xnop-4-[1-
(3-
dTopnponun)aseTnanH-3-
unjokcu-enunn]-2-(2-
dhTOP-2-METUN-NPONUIT)-
3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blunagon

0,01

503,2
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267

(1R,3R)-1-[3-hTOp-4-[1-
3-
dpTopnponun)aseTnamH-3-
unjokcu-penun]-2-(2-
dTOp-2-METUN-NPONUIT)-
3-metun-1,3,4,9-
TeTparngponnpnao[3,4-
blunaon

0,000744

486,3

268

(2R)-3-[(1R,3R)-1-[2,6-
andTop-4-[2-[3-
(bTopmeTunaseTnanH-1-
unjatokcu]penun]-3-
meTun-1,3,4,9-
TeTparugponupuao[3,4-
blungon-2-unjnponax-1,2-
avon

0,008

504,2

269

(1R,3R)-1-[2,6-audTop-4-
[1-[[(1S,2R)-2-
dhTopumknonponunlMeTun
laseTnaunn-3-unjokcu-
dheHnn]-2-(2-dprop-2-
METU-NPonumn)-3-meTun-
1,3,4,9-
TeTparugponupuao[3,4-
blunaon

0,001

516,3

270

(1R,3R)-1-(2,6-ancrop-4-
(2-(3-
(bTopmeTun)azetTnanH-1-
nn)atokcn)perunn)-2-((S)-
3-pTop-2-MmeTunnponus)-
3-metun-2,3,4,9-
TeTparugpo-1H-
nupuao[3,4-bjuHaon

0,000459

504,3
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27

(9)-3-((1R,3R)-1-(2,6-
androp-4-(2-(3-
(pTopmeTunaseTngnH-1-
nI)aTokeun)pernn)-3-
meTtun-1,3,4,9-
TeTparugpo-2H-
nnupuao[3,4-bjuHgon-2-
un)-2-metunnponat-1,2-
avon

0,005

518,3

272

o

(1R,3R)-1-[2,6-andTop-4-
[1-(3-
dhTopnponun)aseTnanH-3-
unjokcu-penunn]-2-(3-
dTOpP-2,2-AMMETUN-
nponun)-3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,000685

518,3

273

(R)-2-dpTop-3-((1R,3R)-1-
(2-pTop-4-(2-(3-
(pTopmeTunaseTngnH-1-
UI)aTokeKn)permnn)-3-
meTtun-1,3,4,9-
TeTparugpo-2H-
nupunao[3,4-bluHgon-2-
un)-2-metTunnponan-1-on

0,00028

502,2

274

(S)-2-¢pT10op-3-((1R,3R)-1-
(2-¢pTop-4-(2-(3-
(bTopmeTun)azeTnanH-1-
nn)atokcn)perHnn)-3-
meTun-1,3,4,9-
TeTparugpo-2H-
nupunao[3,4-bjuHaon-2-
un)-2-metTunnponax-1-on

0,000253

524 1
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275

(R)-2-dpTop-3-((1R,3R)-1-
(4-(2-(3-
(pTopmeTunaseTngnH-1-
nr)aTokcun)pennn)-3-
meTtun-1,3,4,9-
TeTparugpo-2H-
nnupuao[3,4-bjuHgon-2-
un)-2-metunnponad-1-on

0,000166

484,2

276

(8)-2-¢pT1op-3-((1R,3R)-1-
(4-(2-(3-
(bTopmeTun)asetTnanH-1-
nn)aTokcn)pennn)-3-
meTun-1,3,4,9-
TeTparugpo-2H-
nupuao[3,4-bjuHaon-2-
un)-2-metTunnponax-1-on

0,000309

484,2

277

O

(1R,3R)-1-[2,6-andTop-4-
[1-(3-
dhTopnponun)aseTuamH-3-
unjokcu-pennn]-3-metTun-
2-(2,2,2-TpnpTOpaTUN)-
1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,000090

512,2

278

Iz

N

OH
‘\\OH

(2R)-3-[(1R,3R)-1-[2,6-
andTop-4-[2-[3-
(bTopmeTun)asetTnanH-1-
unjatokcu]dpenun]-3-
meTun-1,3,4,9-
TeTparugponupuao[3,4-
blunagon-2-unj-2-
MeTunnponaH-1,2-guon

0,00031

518,3
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279

<

Iz
W
S
2 )
P4
M

(1R,3R)-2-(2-bTOp-2-
MeTunnponun)-1-(3-
drop-4-(2-(3-
(pTopmeTunasetTngnH-1-
nI)aToken)permnn)-3-
meTun-2,3,4,9-
TeTparngpo-1H-
nupunao[3,4-bjuHaon

0,00016

486,3

280

\ /
g

J

(18,3R)-2-(2-bTOp-2-
MeTunnponun)-1-(3-
drop-4-(2-(3-
(bTopmeTun)asetTnanH-1-
nn)aTokcn)pernn)-3-
meTun-2,3,4,9-
TeTparugpo-1H-
nupuao[3,4-bjuHaon

0,006

486,3

281

Iz
Nz
A
B e
P4

%
Y

(1R,3R)-1-(2,3-androp-4-
(2-(3-
(bTopmeTumaseTnauH-1-
Un)aTokcn)pennn)-2-(2-
dpTOp-2-MeTuNNponun)-3-
meTun-2,3,4,9-
TeTparugpo-1H-
nupuao[3,4-bjuHaon

0,000183

504,3

282

/
Z
'ny
-

(1R,3R)-1-(2,6-androp-4-
((1-(((18,29)-2-
dbTOPUUKNONPONUN)METUS
)aseTuaunH-3-
unyokcu)peHnn)-2-(2-
dhTOp-2-MeTunnponun)-3-
meTun-2,3,4,9-
TeTparugpo-1H-
nupuao[3,4-bjuHgon

0,001

516,3

283

o
oI
P4
v
m

-n

1-[(1R,3R)-1-[2,6-
androp-4-[1-(3-
dTopnponun)aseTnanH-3-
unjokcu-ennn]-3-metTun-
1,3,4,9-
TeTparugponupuao[3,4-
blunaon-2-unjnponan-2-
OH

0,001

486,3

284

3-[(1R,3R)-1-[2,6-
andTop-4-[1-(3-
dhTopnponun)aseTuanH-3-
unjokcu-pennn]-3-metTun-
1,3,4,9-
TeTparugponupuao[3,4-
blungon-2-unj-2,2-
auMeTtunnponaH-1-on

0,000382

516,3




77

285

(1R,3R)-1-[2,6-andTop-4-
[1-(3-
dpTopnponun)aseTnamH-3-
unjokcu-peHun]-2-
ATUNCYNbOHUIT-3-
meTtun-1,3,4,9-
TeTparngponnpnao[3,4-
blunaon

0,002

5221

286

3-[(1R,3R)-1-[2,6-
andTop-4-[2-[3-
(bTopmeTun)aseTnanH-1-
unjatokcu]cpenunn]-3-
meTun-1,3,4,9-
TeTparugponupuao[3,4-
blungon-2-unj-2,2-
andTop-nponax-1-on

0,000097
8

524 1

287

3-[(1R,3R)-1-[2,6-
andTop-4-[2-[3-
(pTopmeTumaseTngnH-1-
unjatokcu]peHun]-3-
meTtun-1,3,4,9-
TeTparugponupuao[3,4-
blunpgon-2-unj-2,2-
auMeTtunnponax-1-on

0,001

516,3

288

Iz

(R)-3-((1R,3R)-1-(2,6-
angprop-4-((1-(3-
dhropnponun)aseTuanH-3-
un)yammHo)dpeHunn)-3-
meTun-1,3,4,9-
TeTparugpo-2H-
nupunao[3,4-bjuHaon-2-
un)-2-cptop-2-
MeTunnponax-1-on

0,000052
8

519,3

289

(8)-3-((1R,3R)-1-(2,6-
andtop-4-((1-(3-
dhTopnponun)aseTnanH-3-
un)amuHo)peHunn)-3-
meTun-1,3,4,9-
TeTparugpo-2H-
nupunao[3,4-bjuHaon-2-
un)-2-cptop-2-
MeTunnponax-1-on

0,000199

519,3
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290

(R)-2-dpTop-3-((1R,3R)-1-
(2-pTop-4-((1-(3-
dpTopnponun)aseTnamH-3-
un)aMmuHo)dpeHun)-3-
meTtun-1,3,4,9-
TeTparugpo-2H-
nnupuao[3,4-bjuHgon-2-
un)-2-metunnponad-1-on

0,000497

501,3

201

(8)-2-¢pT10op-3-((1R,3R)-1-
(2-cpTop-4-((1-(3-
dTopnponun)aseTnanH-3-
un)yammHo)dpeHunn)-3-
meTun-1,3,4,9-
TeTparugpo-2H-
nupunao[3,4-bjuHaon-2-
un)-2-metTunnponax-1-on

0,00013

501,3

202

(R)-2-dpTop-3-((1R,3R)-1-
(4-((1-(3-
dpTopnponun)aseTnanH-3-
un)aMmuHo)peHunn)-3-
meTun-1,3,4,9-
TeTparugpo-2H-
nupunao[3,4-bjuHaon-2-
un)-2-metTunnponax-1-on

0,002

483,3

293

(8)-2-¢pT1op-3-((1R,3R)-1-
(4-((1-(3-
dhTopnponun)aseTnamH-3-
unyaMmnHo)dpeHmnn)-3-
meTtun-1,3,4,9-
TeTparugpo-2H-
nupunao[3,4-bluHgon-2-
un)-2-metTunnponax-1-on

0,00015

483,3

294

3-((1R,3R)-1-(2,6-
androp-4-((1-(3-
dTopnponun)aseTnanH-3-
nn)okcn)peHun)-3-meTun-
1,3,4,9-TeTparngpo-2H-
nupunao[3,4-bjuHaon-2-
un)-2-cptop-2-
MeTunnponaH-1-on

520,3

205

1-((18,3R)-1-(2,6-
andptop-4-((1-(3-
dpTopnponunaseTuamH-3-
nn)okcu)peHun)-3-meTusn-
1,3,4,9-TeTparngpo-2H-
nupunao[3,4-bjuHgon-2-
unynponaH-2-oH

0,021

486,2
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296

3,5-gudptop-N-(2-(3-
(hTopmeTumaseTnguH-1-
unyatun)-4-((1R,3R)-3-
MeTun-2-(2,2,2-
TpudTopatun)-2,3,4,9-
TeTparugpo-1H-
nnupuao[3,4-bjuHgon-1-
Un)aHUNuH

0,0002

511,2

297

(9)-3-((1R,3R)-1-(2,6-
androp-4-(2-(3-
(bTopmeTun)azetTnanH-1-
nn)aTokeun)pennn)-3-
meTun-1,3,4,9-
TeTparugpo-2H-
nupunao[3,4-bjuHaon-2-
un)-N,N,2-
TpUMETUNNponaHamug

0,018

543,3

208

(R)-3-((1R,3R)-1-(2,6-
andTop-4-(2-(3-
(bTopmeTunaseTnanH-1-
Nn)aTokeun)perHnn)-3-
meTtun-1,3,4,9-
TeTparugpo-2H-
nupunao[3,4-bjuHgon-2-
un)-N,N,2-
TpUMeTUnponaHamug

0,005

5433

299

(9)-3-((1R,3R)-1-(2,6-
andgrop-4-(2-(3-
(pTopmeTunasetTngnH-1-
nI)aTokeun)permnn)-3-
meTtun-1,3,4,9-
TeTparngpo-2H-
nnupuao[3,4-bjungon-2-
nn)-2-MeTUnnponaHoBas
Kkucnota

0,003

516,2

300

(R)-3-((1R,3R)-1-(2,6-
androp-4-(2-(3-
(bTopmeTun)azetTnanH-1-
nn)aToken)pernn)-3-
meTun-1,3,4,9-
TeTparugpo-2H-
nupunao[3,4-bjuHaon-2-
un)-2-MeTunnponaHoBas
Kucnota

0,001

516,2

301

(1R,3S)-1-(2,6-andTop-4-
((1-3-
dhTopnponunaseTuamH-3-
nn)okcu)peHnn)-2-(2-
dpTOp-2-MeTHNNponun)-3-
(bTopmeTun)-2,3,4,9-
TeTparugpo-1H-
nupuao[3,4-bjuHaon

0,000088
1

522,2
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302

3-((1R,3R)-1-(2,6-
andprop-4-((1-(3-
dpTopnponun)aseTnamH-3-
nr)okcn)PeHus)-3-meTus-
3,4-gurngpo-1H-
nupunao[3,4-bluHagon-
2(9H)-un)-2,2-
andgropnponaH-1-on

0,00012

524 1

303

(1R,3R)-2-(2,2-
andTopatun)-1-[2,6-
andTop-4-[1-(3-
dhTopnponun)aseTnanH-3-
unjokcu-pennn]-3-metTun-
1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,000048
2

4942

304

N-(3,5-gudbTop-4-
((1R,3R)-3-meTun-2-
(2,2,2-TpnucpTopaTun)-
2,3,4,9-TeTparnapo-1H-
nupunao[3,4-bjuHgon-1-
un)dpeHun)-1-(3-
dpTopnponun)aseTnamH-3-
aMuH

0,000224

511,2

305

(1R,3R)-2-(2,2-
andTopastun)-1-[2,6-
androp-4-[2-[3-
(¢hbTopmeTun)aszeTnamH-1-
unjatokcu]deHnn]-3-
meTun-1,3,4,9-
TeTparugponupuao[3,4-
blunaon

0,000216

494,2

306

(18,3R)-2-(2,2-
andTopatun)-1-[2,6-
andTop-4-[2-[3-
(bTopmeTun)aseTnanH-1-
unjatokcu]cpenun]-3-
meTun-1,3,4,9-
TeTparugponupuao[3,4-
blunagon

0,003

4942
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307

(1R,3R)-1-[4-[1-(3,3-
angropumknobytun)aser
nauH-3-unjokcu-2,6-
androp-dpeHun]-2-(2-
dpTOP-2-METUN-NPONNIT)-
3-metun-1,3,4,9-
TeTparngponnpnao[3,4-
blunaon

0,000193

5341

308

(1R,3R)-1-[2,6-andTop-4-
[1-[(E)-3-
dhTopannunjaseTnanH-3-
unjokcu-penunn]-2-(2-
dhTOP-2-METUN-NPONUIT)-
3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,000127

502,3

309

(1R,3R)-1-(2,6-androp-4-
((1-3-
dpTopnponunaseTnamH-3-
nn)okcu)peHun)-3-meTus-
2-(2-
(meTuncynboHun)nponu
n)-2,3,4,9-teTparngpo-
1H-nupnao[3,4-bjuHgon

0,006

550,3

310

1-(3-¢pTopnponun)-N-[4-
[(1R,3R)-3-meTnn-2-
MeTUNCYNbOHUIT-
1,3,4,9-
TeTparngponnupnao[3,4-
blungon-1-
unjcpeHnn]jaseTnanH-3-
aMuH

0,000708

471,2

311

N-[3,5-audpTop-4-
[(1R,3R)-3-meTun-2-
MeTUNCYNbOHUIT-
1,3,4,9-
TeTparugponupuao[3,4-
blungon-1-unjdpennn]-1-
(3-
dhTopnponun)aseTuanH-3-
aMuH

0,000248

507,2
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312

(1R,3R)-1-[4-[2-[3-
(hTopmeTumaseTnguH-1-
unjatokcu]peHun]-3-
MeTun-2-vinylcynbdoHus-
1,3,4,9-
TeTparngponnpnao[3,4-
blungon

0,002

4841

313

(1R,3R)-1-[4-[2-[3-
(bTopmeTun)asetTnanH-1-
unjatokcu]penun]-N,3-
anmetun-1,3,4,9-
TeTparugponupuao[3,4-
blungon-2-cynsoHamug

0,001

487,4

314

1-(3-¢pTopnponun)-N-[4-
[(18,3R)-3-meTun-2-
MeTUNCYNbOHUIT-
1,3,4,9-
TeTparugponupuao[3,4-
blungon-1-
unjcpeHnn]jaseTnanH-3-
amMuH

0,009

471,3

315

N-[3,5-aucpTop-4-
[(1S,3R)-3-meTun-2-
METUNCYNbOHUTT-
1,3,4,9-
TeTparugponupuao[3,4-
blungon-1-unjdpennn]-1-
(3-
dhTopnponun)aseTnamH-3-
aMuH

0,002

5071

316

3-[(1R,3R)-1-[2,6-
andTop-4-[1-(3-
dpTopnponunaseTuamH-3-
unjokcu-pennn]-3-metTun-
1,3,4,9-
TeTparugponupuao[3,4-
blungon-2-unj-2,2-
AUMETUNNPONAHHNTPUN

0,000072
4

511,2
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317

(1R,3R)-1-[4-[1-(3,3-
andTopannur)aseTuanH-
3-unjokcun-2,6-gudptop-
deHunn]-2-(2-prop-2-
MeTUN-Nponun)-3-meTun-
1,3,4,9-
TeTparngponnpnao[3,4-
blunaon

0,000181

520,1

318

(9)-2-((1IR,3R)-1-(2,6-
andTop-4-(2-(3-
(bTopmeTun)azeTnanH-1-
nn)aToken)pennn)-3-
meTun-1,3,4,9-
TeTparugpo-2H-
nupuao[3,4-bjuHaon-2-
unnymetun)-3,3,3-
TpudtopnponaH-1-on

0,001

556,2

319

(R)-2-(((1R,3R)-1-(2,6-
andgTop-4-(2-(3-
(bTopmeTunaseTnanH-1-
U)aTokeKn)pernn)-3-
meTtun-1,3,4,9-
TeTparugpo-2H-
nupunao[3,4-bjuHgon-2-
unymetnn)-3,3,3-
TpudTopnponax-1-on

0,00043

556,2

320

3-((1R,3R)-1-(2,6-
androp-4-((2-(3-
(bTopmeTun)azeTnanH-1-
NN)3TUN)ammHo)hEHNUI)-
3-metun-1,3,4,9-
TeTparugpo-2H-
nupunao[3,4-bjuHaon-2-
un)-2-cptop-2-
MeTunnponaH-1-on

0,00027

519,2

321

3,5-gudbTop-N-[2-[3-
(bTopmeTun)aseTnanH-1-
unjatunl-4-[(1R,3R)-2-(2-
dpTOP-2-METUN-NPONUIT)-
3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blungon-1-unjaHunuu

0,000222

503,2




34

322

3-dpTop-N-[2-[3-
(hTopmeTumaseTnguH-1-
unjatunl-4-[(1R,3R)-2-(2-
dpTOP-2-METUN-NPONNIT)-
3-metun-1,3,4,9-
TeTparngponnupnao[3,4-
blungon-1-unjaHnnuu

0,000025
3

485,2

323

N-[2-[3-
(bTopmeTun)asetTnanH-1-
unjatun}-4-[(1R,3R)-2-(2-
dhTOP-2-METUN-NPONUIT)-
3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blungon-1-unjaHunuu

0,000215

467,2

324

(1R,3R)-2-
aTuncynboHun-1-[4-[2-
[3-
(bTopmeTumaseTnanH-1-
unjatokcu]peHun]-3-
meTtun-1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,000198

486,2

325

N-[2-[3-
(bTopmeTunaseTnguH-1-
unjatun}-4-[(1R,3R)-3-
MeTun-2-
MeTUNCYNbOHUIT-
1,3,4,9-
TeTparngponnpnao[3,4-
blungon-1-unjaHnnuu

0,001

4711

326

3,5-gudpTop-N-[2-[3-
(bTopmeTun)aseTnanH-1-
unlatun}-4-[(1R,3R)-3-
MeTun-2-
MeTUNCYnNbOHUIT-
1,3,4,9-
TeTparugponupuao[3,4-
blungon-1-unjaHunuu

0,000305

507,2
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327

2-(ptop-3-((1R,3R)-1-(2-
prop-4-((2-(3-
(pTopmeTunaseTngnH-1-
UI)3TUN)aMUHO)DEHNIT)-
3-metun-1,3,4,9-
TeTparugpo-2H-
nnupuao[3,4-bjuHgon-2-
un)-2-metunnponad-1-on

0,000347

501,2

328

2-(p1op-3-((1R,3R)-1-(4-
((2-(3-
(bTopmeTun)asetTnanH-1-
NM)3TUN)amMnUHO)DEHNIT)-
3-metun-1,3,4,9-
TeTparugpo-2H-
nupunao[3,4-bjuHaon-2-
un)-2-metTunnponax-1-on

0,000167

483,3

329

(1R,3R)-1-[4-[2-[3-
(bTopmeTumaseTnanH-1-
unjatokcu]penun]-N,N,3-
TpumeTtun-1,3,4,9-
TeTparugponupuao[3,4-
blungon-2-cynsdoHamug

0,001

5231

330

(1R,3R)-1-[4-[1-(3-
dbropnponun)aseTnanH-3-
unjokcuerHnn]-3-metTun-
2-MeTUNCcynbOHNUI-
1,3,4,9-
TeTparugponupuao[3,4-
blunaon

0,002

472,2

331

3-[3-[3,5-ancpTop-4-
[(1R,3R)-2-(2-pTOp-2-
MeTUN-Nponun)-3-meTun-
1,3,4,9-
TeTparugponupuao[3,4-
blungon-1-
unjcpeHokecnlaseTnanH-1-
unjumknodyrtaHon

0,000236

514,2
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332

(1R,3R)-1-(4-(2-(3-
(hTopmeTumaseTnguH-1-
nn)atokcn)peHunn)-2-((S)-
nsonponuncynbuUHUM)-3-
meTun-2,3,4,9-
TeTparugpo-1H-
nnupuao[3,4-bjuHaon

0,008

484,2

333

(1R,3R)-1-(4-(2-(3-
(bTopmeTun)azetTnanH-1-
un)atokcn)pennn)-2-((R)-
nsonponuncynbuUHUM)-3-
meTun-2,3,4,9-
TeTparugpo-1H-
nupuao[3,4-bjuHaon

0,048

484,2

334

(18,3s)-3-(3-(3,5-andhTop-
4-((1R,3R)-2-(2-chTOp-2-
MeTunnponun)-3-MeTun-
2,3,4,9-TeTparngpo-1H-
nupunao[3,4-bjuHgon-1-
un)dpeHokcu)aseTnamH-1-
un)umknodytaHon

0,00013

514,2

335

(1R,3R)-1-[2,6-audTop-4-
[1-(5-
dTOPNEHTUM)a3EeTUANH-3-
unjokcu-penun]-2-(2-
dhTOP-2-METUN-NPONUIT)-
3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blunaon

0,000442

532,3

336

(1R,3R)-1-[3,5-andTop-4-
[1-(3-
dTopnponun)aseTnanH-3-
unjokcu-penunn]-2-(2-
dpTOP-2-METUN-NPONUIT)-
3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,000263

504,3
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337

N

(1R,3R)-1-[2,6-andTop-4-
[1-(4-
dhTopbyTUN)azeTnanH-3-
unjokcu-penun]-2-(2-
dpTOP-2-METUN-NPONNIT)-
3-metun-1,3,4,9-
TeTparngponnpnao[3,4-
blunaon

0,000387

518,3

338

(1R,3R)-1-[3,5-andTop-4-
[1-(5-
dpTopneHTumaseTnanH-3-
unjokcu-penunn]-2-(2-
dhTOP-2-METUN-NPONUIT)-
3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blunagon

0,001

532,2

339

(1R,3R)-1-[2,5-andTop-4-
[1-(3-
dhTopnponunaseTuanH-3-
unjokcu-penunn]-2-(2-
dpTOP-2-METUN-NPONUIT)-
3-metun-1,3,4,9-
TeTparugponupuao[3,4-
blungon

0,001

504,2

340

W
-

3-[(1R,3R)-1-[2,6-
androp-4-[[1-(3-
dpTopnponun)aseTnamH-3-
unjamuHoldeHusn]-3-
meTtun-1,3,4,9-
TeTparngponnupnao[3,4-
blungon-2-un]-2,2-
andTop-nponax-1-on

0,000203

523,2

341

3-[(1R,3R)-1-[2,6-
andTop-4-[2-[3-
(bTopmeTun)asetTnanH-1-
unjatunamuHoldeHun]-3-
meTun-1,3,4,9-
TeTparugponupuao[3,4-
blungon-2-unj-2,2-
andTop-nponax-1-on

0,000348

5452
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342

(18,3R)-2-(2-pTOp-2-
Metunnponun)-1-(5-((1-
3-
dpTopnponun)aseTnamH-3-
UI)oKCHM)NpasuH-2-un)-3-
meTun-2,3,4,9-
TeTparngpo-1H-
nupunao[3,4-bjuHaon

0,000619

470,3

343

(1R,3R)-1-(2,6-ancrop-4-
((1-(3-cbTOopnponun)-3-
MEeTUNnaseTuanH-3-
unyokcu)peHnn)-2-(2-
dhTop-2-meTunnponun)-3-
meTun-2,3,4,9-
TeTparugpo-1H-
nupuao[3,4-bjuHaon

0,0002

518,3

344

2-[(1R,3R)-2-(2-pTOp-2-
MeTUN-Nponun)-3-meTun-
1,3,4,9-
TeTparugponupuao[3,4-
blungon-1-un]-5-[1-(3-
dTopnponunaseTnamH-3-
UNJOKCU-OEH3OHUTPUN

0,000347

493,3

345

4-((1R,3R)-2-(2-chTOp-2-
MeTunnponun)-3-mMeTun-
2,3,4,9-TeTparngpo-1H-
nnupuao[3,4-bjuHgon-1-
un)-1-(3-(3-
(¢pTOopmeTun)aszeTnanH-1-
nn)nponNuI)NMPUanH-
2(1H)-oH

0,0123

483,3

346

[4-[(1R,3R)-2-(2-bTOP-2-
MeTUN-Nponun)-3-meTun-
1,3,4,9-
TeTparugponupuao[3,4-
blungon-1-unjdpennn]-[1-
(3-
dhTopnponunaseTnamH-3-
unjMeTaHoH

0,000399

480,2
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347

(R)-3-((1R,3R)-1-(2,6-
androp-4-(2-(3-
(pTopmeTunaseTngnH-1-
nI)aTokeun)pernn)-3-
meTtun-1,3,4,9-
TeTparugpo-2H-
nnupuao[3,4-bjuHgon-2-
un)-2-metTunnponaHaMmuz

0,014

515,3

348

(R)-3-((1R,3R)-1-(2,6-
andtop-4-((1-(3-
dTopnponun)aseTnanH-3-
nn)okcn)PeHun)-3-meTun-
1,3,4,9-TeTparngpo-2H-
nupunao[3,4-bjuHaon-2-
un)-2-MeTunnponaHoBas
kucnota

0,001

516,2

349

(8)-3-((1R,3R)-1-(2,6-
andtop-4-((1-(3-
dpTopnponunaseTnamH-3-
nn)okcu)peHun)-3-meTusn-
1,3,4,9-TeTparngpo-2H-
nupunao[3,4-bjuHgon-2-
un)-2-MeTUnnponaHoBas
kucnoTa

0,00203

515,2

350

3-[1-[2,6-ancTOp-4-[1-(3-
dpTopnponun)aseTnamH-3-
unjokcu-pennn]-3-metTun-
1,3,4,9-
TeTparugponupuao[3,4-
blungon-2-unj-2-
MeTunnponaHosas
kucnoTa

0,014

516,2

351

3-[1-[2,6-ancTop-4-[1-(3-
dTopnponun)aseTnanH-3-
unjokcu-pennn]-3-metTun-
1,3,4,9-
TeTparugponupuao[3,4-
blungon-2-unj-2-
METUNNPonaHoBas
kucnota

0,033

516,2

352

(R)-3-((1R,3R)-1-(2,6-
andTop-4-((2-(3-
(bTopmeTumaseTnanH-1-
U)3TUN)amMmnUHO)hEHNIT)-
3-metun-1,3,4,9-
TeTparugpo-2H-
nupuao[3,4-bjuHgon-2-
un)-2-cptop-2-
MeTunnponaH-1-on

0,000685

519,3




90

353

(9)-3-((1R,3R)-1-(2,6-
androp-4-((2-(3-
(pTopmeTunaseTngnH-1-
UI)3TUN)aMUHO)DEHUIT)-
3-metun-1,3,4,9-
TeTparugpo-2H-
nnupuao[3,4-bjuHgon-2-
un)-2-prop-2-
MeTunnponax-1-on

0,000033

519,3

354

(2R)-3-[(1R,3R)-1-[2,6-
andtop-4-[[1-(3-
dhTopnponun)aseTnanH-3-
unjamuHoldeHun]-3-
meTun-1,3,4,9-
TeTparugponupuao[3,4-
blungon-2-unj-2-
METUNPonaHoBas
Kkucnota

0,001

514,2

355

(18,35)-1-(2,6-audpTop-4-
(2-(3-
(bTopmeTun)aseTngnH-1-
U)3TOKCK) heHnn)-6-
dpTOp-3-MeTun-2-(2,2,2-
TpudTopatun-2,3,4,9-
TeTparugpo-1H-
nupuao[3,4-bjuHgon

0,0292

530,2

356

(1R,3R)-1-(2,6-andtop-4-
(2-(3-
(pTopmeTunasetTngnH-1-
nI)aTokeKn)peHnn)-6-
dpTOp-3-mMeTun-2-(2,2,2-
TpudpTopaTun)-2,3,4,9-
TeTparugpo-1H-
nupunao[3,4-bjuHaon

0,000509

530,2

357

(18,35)-1-(2,6-audptop-4-
((1-3-
dTopnponun)aseTnanH-3-
nn)okcu)dpeHun)-6-prop-
3-metnn-2-(2,2,2-
TpudTopatun)-2,3,4,9-
TeTparugpo-1H-
nupuao[3,4-bjuHaon

0,0261

529,5
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358

Iz

(1R,3R)-1-(2,6-androp-4-
((1-3-
dpTopnponun)aseTnamH-3-
nnyokcu)dpeHus)-6-prop-
3-metnn-2-(2,2,2-
TpudpTopaTtun)-2,3,4,9-
TeTparngpo-1H-
nnupuao[3,4-bjuHgon

0,000417

529,5

359

3-((1R,3R)-1-(2,6-
andTop-4-(2-(3-
(bTopmeTun)asetTnanH-1-
nn)aToken)perHnn)-6-
¢dpTop-3-meTun-1,3,4,9-
TeTparugpo-2H-
nupunao[3,4-bjuHaon-2-
un)-2,2-gudpTopnponaH-1-
on

0,000552

541,5

360

3-((18,35)-1-(2,6-
andTop-4-(2-(3-
(pTopmeTumaseTngnH-1-
UI)aTOKCKH)heHnn)-6-
¢dpTop-3-meTun-1,3,4,9-
TeTparugpo-2H-
nupunao[3,4-bjuHgon-2-
un)-2,2-gudpTopnponaH-1-
on

0,009

541.,5

361

(1R,3R)-1-[2,6-audTop-4-
[2-[3-
(bTopmeTun)azetTnanH-1-
unjatokcu]penunn]-3-
metnn-2-(3,3,3-
Tpudtopnponun)-1,3,4,9-
TeTparugponupuao[3,4-
blunaon

0,003

525,5

362

(18,3R)-1-[2,6-andpTOp-4-
[2-[3-
(bTopmeTumaseTnguH-1-
unjatokcu]penun]-3-
MeTun-2-(3,3,3-
Tpudtopnponun)-1,3,4,9-
TeTparugponupuao[3,4-
blungon

6onee 0,1

526,2
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363

3-((1R,3R)-1-(2,6-
andprop-4-((1-(3-
dpTopnponun)aseTnamH-3-
nnyokcu)dpeHus)-6-prop-
3-metun-1,3,4,9-
TeTparugpo-2H-
nnupuao[3,4-bjuHgon-2-
un)-2,2-auropnponat-1-
on

0,000166

542 1

364

3-((18,35)-1-(2,6-
andtop-4-((1-(3-
dTopnponun)aseTnanH-3-
nn)okcu)dpeHun)-6-cprop-
3-metun-1,3,4,9-
TeTparugpo-2H-
nupunao[3,4-bjuHaon-2-
un)-2,2-gucpTopnponaH-1-
on

0,009

542 1

365

3-((1R,3R)-1-(2,6-
andtop-4-((1-(3-
dhTopnponunaseTnamH-3-
un)aMmuHo)peHunn)-6-
¢dpTop-3-meTun-1,3,4,9-
TeTparugpo-2H-
nupunao[3,4-bjuHgon-2-
un)-2,2-gudpTopnponaH-1-
on

0,000233

563,2

366

3-((18,35)-1-(2,6-
andprop-4-((1-(3-
dbropnponun)aseTnanH-3-
un)ammnHo)peHnn)-6-
¢drop-3-meTtun-1,3,4,9-
TeTparngpo-2H-
nupunao[3,4-bjuHaon-2-
un)-2,2-audpTopnponad-1-
on

0,004

563,2

367

(29)-3-[(1R,3R)-1-[2,6-
andtop-4-[[1-(3-
dhTopnponun)aseTnanH-3-
unjamuHoldeHun]-3-
meTun-1,3,4,9-
TeTparugponupuao[3,4-
blungon-2-unj-2-
METUMNNPOnaHoBas
Kucnota

0,008

515,3
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368

3-((1R,3R)-1-(2,6-
andprop-4-((1-(3-
dpTopnponun)aseTnamH-3-
nnyokcu)dpeHus)-6-prop-
3-metun-1,3,4,9-
TeTparugpo-2H-
nnupuao[3,4-bjuHgon-2-
un)-2-prop-2-
MeTunnponax-1-on

0,000546

538,3

369

3-((18,35)-1-(2,6-
andtop-4-((1-(3-
dTopnponun)aseTnanH-3-
nn)okcn)dpeHun)-6-cprop-
3-metun-1,3,4,9-
TeTparugpo-2H-
nupunao[3,4-bjuHaon-2-
un)-2-cptop-2-
MeTunnponaH-1-on

0,024

538,3

370

3-((1R,3R)-1-(2,6-
andtop-4-((1-(3-
dpTopnponunaseTuanH-3-
nnyokcu)deHun)-6-ptop-
3-metun-1,3,4,9-
TeTparugpo-2H-
nupunao[3,4-bjuHgon-2-
un)-2-cpTop-2-
MeTunnponaH-1-on

0,000203

538,3

371

3-((18,35)-1-(2,6-
androp-4-((1-(3-
dpTopnponun)aseTnamH-3-
nnyokcm)dpeHus)-6-prop-
3-metun-1,3,4,9-
TeTparngpo-2H-
nnupuao[3,4-bjungon-2-
un)-2-prop-2-
MeTunnponax-1-on

0,009

538,3

372

N-(3,5-gucbtop-4-
((1R,3R)-6-pTOp-3-
MeTun-2-(2,2,2-
TpudrTopatun)-2,3,4,9-
TeTparugpo-1H-
nupunao[3,4-bjuHgon-1-
un)dpeHunn)-1-(3-
dhTopnponun)aseTnanH-3-
aMuH

0,000198

529,2

373

N-(3,5-gucbTop-4-
((18,38)-6-pTOp-3-
MeTun-2-(2,2,2-
Tpudtopatnn-2,3,4,9-
TeTparugpo-1H-
nupuao[3,4-bjuHgon-1-
unydpeHunn)-1-(3-
dhTopnponun)aseTuamH-3-
aMuH

0,018

529,2
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374

3-(1R,3R)-1-(2,6-
androp-4-(2-(3-
(pTopmeTunaseTngnH-1-
nI)aTokeun)pernn)-3-
meTtun-1,3,4,9-
TeTparugpo-2H-
nnupuao[3,4-bjuHgon-2-
un)-2,2-
AUMETURINponaHoBas
Kkucnota

0,00155

530,3

375

(R)-2-(((1R,3R)-1-(2,6-
andtop-4-((1-(3-
dTopnponun)aseTnamH-3-
nn)okcn)peHun)-3-meTun-
1,3,4,9-TeTparngpo-2H-
nupunao[3,4-bjuHaon-2-
unymetun)-3,3,3-
TpudTopnponaH-1-on

0,000764

556,2

376

(8)-2-((MIR,3R)-1-(2,6-
andTop-4-((1-(3-
dpTopnponun)aseTnamH-3-
nn)okcn)peHun)-3-meTusn-
1,3,4,9-TeTparngpo-2H-
nupunao[3,4-bjuHgon-2-
unymetun)-3,3,3-
TpudTopnponax-1-on

0,001

556,2

377

(1R,3R)-2-(2-dpTOp-2-
Metunnponun)-1-(2-((1-
3-
dbropnponun)aseTuanH-3-
W) OKCU)NMUPUMNANH-5-
un)-3-metnn-2,3,4,9-
TeTparugpo-1H-
nupuao[3,4-bjuHaon

0,0005

470,3

378

3-[(18,3R)-1-[2,6-
andTop-4-[2-[3-
(bTopmeTun)aseTnanH-1-
unjatokcu]peHun]-3-
meTun-1,3,4,9-
TeTparugponupuao[3,4-
blungon-2-unj-2,2-
AUMETURNPonaHoBas
Kkucnota

0,028

530,3
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379

(1R,3R)-1-(2,6-andtop-4-
(2-(3-
(pTopmeTunaseTngnH-1-
nn)aTokcen)peHunn)-2-(2,2-
andropnponun)-3-meTus-
2,3,4 9-teTparngpo-1H-
nnupuao[3,4-bluHaon

0,00028

508,2

380

(S)-(4-((1R,3R)-2-(2-
dTop-2-meTunnponun)-3-
meTun-2,3,4,9-
TeTparugpo-1H-
nupuao[3,4-bjuHgon-1-
unydpenunn)(1-(3-
dhTopnponunaseTuamH-3-
un)MeTaHon

0,000188

482,3

381

Iz

(R)-(4-((1R,3R)-2-(2-
dTOp-2-MeTuNNponun)-3-
meTun-2,3,4,9-
TeTparugpo-1H-
nupuao[3,4-bjuHgon-1-
unydpeHunn)(1-(3-
dpTopnponun)aseTnamH-3-
ur)MeTaHon

0,000605

482,3

382

3-(1R,3R)-1-(2,6-
androp-4-((1-(3-
dbropnponun)aseTnanH-3-
un)ammnHo)peHnn)-3-
metun-1,3,4,9-
TeTparngpo-2H-
nupunao[3,4-bjuHaon-2-
un)-2,2-
AUMETURNponaHoBas
Kkucnota

0,00101

528,2

383

(1R,3R)-1-(2,6-anctop-4-
(2-(3-
(bTopmeTun)azetTnanH-1-
nn)aTokcn)pennn)-2-(2,2-
andTopatun)-6-cptop-3-
meTun-2,3,4,9-
TeTparugpo-1H-
nupuao[3,4-bluHaon

0,00028

512,2
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384

(1S5,35)-1-(2,6-audpTop-4-
(2-(3-
(pTopmeTunaseTngnH-1-
nn)aTokcen)peHunn)-2-(2,2-
andropatun)-6-ptop-3-
metun-2,3,4,9-
TeTparngpo-1H-
nnupuao[3,4-bluHaon

0,029

512,2

385

(1R,3R)-1-(2,6-andtop-4-
((1-3-
dhTopnponun)aseTuanH-3-
nnyokcu)dpeHun)-2-(2,2-
andTopatun)-6-cptop-3-
meTun-2,3,4,9-
TeTparugpo-1H-
nupuao[3,4-bluHaon

0,000074

512,2

386

(1S5,35)-1-(2,6-audpTop-4-
((1-(3-
dpTopnponun)aseTnamH-3-
un)okcun)dbennn)-2-(2,2-
angropatun)-6-cptop-3-
meTtun-2,3,4,9-
TeTparngpo-1H-
nupunao[3,4-bluHaon

0,023

512,2
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387

N-(3,5-gncptop-4-
((1R,3R)-6-(pTOpP-3-
MeTun-2-
(meTuncynboHun)-
2,3,4,9-teTparngpo-1H-
nupuao[3,4-buHaon-1-
un)denunn)-1-(3-
dhropnponun)aseTuanH-3-
aMuH

0,000149

525,2

388

N-(3,5-gncptop-4-
((18,35)-6-pTOp-3-
MeTun-2-
(meTuncynboHnn)-
2,3,4,9-teTparnapo-1H-
nupuao[3,4-bluHgon-1-
un)dpeHunn)-1-(3-
dTopnponunmaseTuanH-3-
aMuH

0,019

525,2

389

N-(4-((1R,3R)-2-(2,2-
andropatun)-6-dptop-3-
meTun-2,3,4,9-
TeTparngpo-1H-
nnupuao[3,4-buHgon-1-
un)-3,5-aupTopdeHnn)-
1-(3-
dTopnponun)aseTnanH-3-
aMuH

0,000056

511,2
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390

N-(4-((18,35)-2-(2,2-
andTopatun)-6-pTop-3-
meTun-2,3,4,9-
TeTparugpo-1H-
nupunao[3,4-bluHgon-1-
un)-3,5-aupTopdeHnn)-
1-(3-
dhropnponun)aseTuanH-3-
aMuH

0,0097

511,2

391

(1R,3R)-1-(2,6-andtop-4-
((1-yuc-(3-
(bTopmeTumumMknobyTnn)
aseTnguH-3-
nnyokcu)peHunn)-2-(2-
dhTOp-2-MeTunnponun)-3-
meTun-2,3,4,9-
TeTparugpo-1H-
nupuao[3,4-bluHaon

0,00015

530,3

392

(1R,3R)-1-(2,6-andtop-4-
((1-mpaHc-(3-
(¢hbTopmeTum)uMknoByTHM)
aseTnguH-3-
un)okcu)dhbennn)-2-(2-
dTop-2-MmeTunnponu)-3-
meTtun-2,3,4,9-
TeTparngpo-1H-
nupunao[3,4-bluHaon

0,00044

530,3

393

(1R,3R)-1-(2,6-androp-4-
((1-3-
dhTopnponun)aseTnamH-3-
unyokcn)dpeHnn)-2-((1-
dTopuUUKNodyTUM)METUN)-
3-metun-2,3,4,9-
TeTparugpo-1H-
nupuao[3,4-bjuHaon

0,000142

516,3
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394

(5)-3-((1R,3R)-1-(2,6-
androp-4-(2-(3-
(pTopmeTunaseTngnH-1-
nI)aTokeun)pernn)-3-
meTun-3,4-gurnapo-1H-
nupunao[3,4-bluHaon-
2(9H)-nn)-2-pTopnponax-
1-on

0,00023

506,2

395

(R)-3-((1R,3R)-1-(2,6-
androp-4-(2-(3-
(bTopmeTumaseTnanH-1-
nn)aTokeun)pennn)-3-
MeTun-3,4-gurnapo-1H-
nupuao[3,4-bluHaon-
2(9H)-un)-2-propnponaH-
1-on

0,000053

506,2

396

N-(3,5-gncpTop-4-
(1R,3R)-7-(pTOpP-3-
MeTun-2-(2,2,2-
TpudpTtopaTun)-2,3,4,9-
TeTparngpo-1H-
nnupuao[3,4-buHgon-1-
un)denun)-1-(3-
dTopnponun)aseTnanH-3-
aMuH

0,00011

529,2

397

N-(3,5-ancptop-4-
((18,35)-7-pTOp-3-
MeTun-2-(2,2,2-
Tpudtopatun-2,3,4,9-
TeTparugpo-1H-
nupuao[3,4-bluHgon-1-
unydpeHunn)-1-(3-
dpTopnponunaseTuanH-3-
aMuH

0,033

529,2
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F (5)-3-((1R,3R)-1-(2,6- 0,00011 537,3
\)[OH andprop-4-((1-(3-
F dpTopnponun)aseTnamH-3-

\ N un)aMmnHo)dpeHun)-5-
N B F drop-3-meTun-3,4-
HF avrnapo-1H-nupuao[3,4-
blungon-2(9H)-un)-2-
308 dTop-2-meTunnponat-1-
NH on

(R)-3-((1S5,35)-1-(2,6- 0,0011 537,3
andTop-4-((1-(3-
dhTopnponun)aseTuanH-3-
un)aMmuHo)peHunn)-5-
¢dpTOp-3-MeTun-3,4-
aurngpo-1H-nnpnao([3,4-
blunaon-2(9H)-un)-2-
dTOp-2-MeTunnponaH-1-
on

399

(R)-3-((1R,3R)-1-(2,6- 0,000023 | 537,3
androp-4-((1-(3-
dbropnponun)aseTnanH-3-
un)ammnHo)peHnn)-5-
dTop-3-meTun-3,4-
aurnapo-1H-nnpnao|3,4-
blunaon-2(9H)-un)-2-

400 ¢hrop-2-meTunnponan-1-
NH on
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401

(S)-3-((15,35)-1-(2,6-
andprop-4-((1-(3-
dpTopnponun)aseTnamH-3-
un)aMmnHo)dpeHun)-5-
¢dpTOop-3-meTun-3,4-
anrnapo-1H-nnpnao[3,4-
blungon-2(9H)-un)-2-
dTop-2-meTunnponan-1-
on

0,0024

537,3

402

(R)-3-((1R,3R)-1-(2,6-
andTop-4-(2-(3-
(bTopmeTumaseTnanH-1-
Un)aToken)pennn)-3-
MeTun-3,4-gurnapo-1H-
nupunao[3,4-bluHaon-
2(9H)-nn)-2-
(bTopmeTun)nponan-1-on

0,000032

520,3

403

(5)-3-((1R,3R)-1-(2,6-
androp-4-(2-(3-
(pTopmeTunyasetTngnH-1-
un)aTokcn)peHunn)-3-
meTun-3,4-gurngpo-1H-
nupuao[3,4-buHgon-
2(9H)-un)-2-
(bTopmeTun)nponan-1-on

0,00013

520,3

404

N-(3,5-gucbTop-4-
((1R,3R)-2-(2-bTOp-2-
MeTunnponun)-3-MeTun-
2,3,4,9-teTparnapo-1H-
nupuao[3,4-bjuHgon-1-
un)dpeHunn)-1-(3-
¢dTopnponun)-N-
MEeTUNaseTnanH-3-amuH

0,000745

517,3
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405

NH

(R)-N-(4-(2-(2,2-
andrtopatun)-3,3-
anmetun-2,3,4,9-
TeTparugpo-1H-
nupunao[3,4-bluHgon-1-
un)-3,5-aupTopdeHnn)-
1-(3-
dhropnponun)aseTuanH-3-
aMuH

0,00023

517,3

406

N

(S)-N-(4-(2-(2,2-
andTtopatun)-3,3-
anmetun-2,3,4,9-
TeTparugpo-1H-
nupuao[3,4-bluHaon-1-
un)-3,5-andptopdeHun)-
1-(3-
dpTopnponunaseTnamH-3-
aMuH

0,0018

507,3

407

NH

N-(3,5-gncpTop-4-
((1R,3R)-5-(pTOp-3-
MeTun-2-(2,2,2-
TpudpTopaTtun)-2,3,4,9-
TeTparngpo-1H-
nnupuao[3,4-buHgon-1-
un)denun)-1-(3-
dTopnponun)aseTnanH-3-
aMuH

0,00012

529,2
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408

N-(3,5-gncptop-4-
((18,35)-5-pTOp-3-
MeTun-2-(2,2,2-
TpudTopatun)-2,3,4,9-
TeTparugpo-1H-
nupuao[3,4-buHaon-1-
un)denunn)-1-(3-
dhropnponun)aseTuanH-3-
aMuH

0,0063

529,2

409

Z

N-(3,5-gncptop-4-
((18,35)-8-pTOp-3-
MeTun-2-(2,2,2-
Tpudtopatun-2,3,4,9-
TeTparugpo-1H-
nupuao[3,4-bluHaon-1-
un)dpeHun)-1-(3-
dTopnponunaseTuanH-3-
aMuH

0,026

529,2

410

NH

N-(3,5-gncpTop-4-
((1R,3R)-8-(pTOp-3-
MeTun-2-(2,2,2-
TpuptopaTtun)-2,3,4,9-
TeTparngpo-1H-
nupuao[3,4-buHgon-1-
nn)denunn)-1-(3-
dTopnponun)aseTnanH-3-
aMuH

0,00012

529,2

411

(1R,3R)-1-(2,6-androp-4-
(1-(3-
dhTopnponun)aseTuanH-3-
unokcu)penunn)-2-((3-
dpTOpOKCETAH-3-
UM)MeTUN)-3-MeTun-
2,3,4,9-TeTparnapo-1H-
nupuao[3,4-bjuHaon

0,00007

518,3
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412

(S)-3-((15,35)-1-(2,6-
andprop-4-((1-(3-
dpTopnponun)aseTnamH-3-
unaMmuHo)dpeHun)-7-
¢dpTOop-3-meTun-3,4-
anrnapo-1H-nnpnao[3,4-
blungon-2(9H)-un)-2-
dTop-2-meTunnponan-1-
on

0,0013

537,3

413

(R)-3-((1R,3R)-1-(2,6-
andtop-4-((1-(3-
dhTopnponun)aseTnanH-3-
un)yamuHo)peHunn)-7-
¢dpTOp-3-MeTun-3,4-
aurngpo-1H-nnpnao([3,4-
blunaon-2(9H)-un)-2-
dTOp-2-MeTUNNponaH-1-
on

0,000018

537,3

414

(5)-3-((1R,3R)-1-(2,6-
androp-4-((1-(3-
dpTopnponun)aseTugnH-3-
unyaMmuHo)peHun)-7-
¢dpTOop-3-meTun-3,4-
aurngpo-1H-nnpnao([3,4-
blunagon-2(9H)-un)-2-
dTop-2-meTunnponat-1-
on

0,00012

537,3

415

(R)-3-((1S5,35)-1-(2,6-
andtop-4-((1-(3-
dhTopnponun)aseTnamH-3-
un)yaMmnHo)peHunn)-7-
¢dpTOop-3-MeTun-3,4-
aurngpo-1H-nnpnao|[3,4-
blunaon-2(9H)-un)-2-
dhTOp-2-MeTunnponaH-1-
on

0,0095

537,3
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416

NH

3-(1R,3R)-1-(2,6-
andprop-4-((1-(3-
dpTopnponun)aseTnamH-3-
un)aMmnHo)dpeHun)-5-
¢dpTOop-3-meTun-3,4-
anrnapo-1H-nnpnao[3,4-
blungon-2(9H)-un)-2,2-
andgropnponaH-1-on

0,000024

541,2

417

3-((18,35)-1-(2,6-
andTop-4-((1-(3-
dhTopnponun)aseTuanH-3-
un)aMmuHo)peHmnn)-5-
¢dpTOp-3-MeTun-3,4-
aurngpo-1H-nnpnao([3,4-
blunaon-2(9H)-un)-2,2-
andTopnponax-1-on

0,0033

541,2

418

(R)-3-((1R,3R)-1-(2,6-
androp-4-((1-(3-
dbropnponun)aseTnanH-3-
un)ammnHo)peHnn)-3-
meTun-3,4-gurngpo-1H-
nupunao[3,4-bluHaon-
2(9H)-un)-2-cptop-2-
(rMAapoKCMMeTUN)NPonaHH
UTpUn

0,000033

530,3
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419

(5)-3-((1R,3R)-1-(2,6-
andprop-4-((1-(3-
dpTopnponun)aseTnamH-3-
un)aMmuHo)dpeHun)-3-
meTun-3,4-gurnapo-1H-
nupunao[3,4-bluHaon-
2(9H)-un)-2-cpTop-2-
(rMapoKCMMETUM)NPONaHH
UTpUn

0,000026

530,3

420

NH

(R)-3-(1-(2,6-andtop-4-
((1-(3-
dhTopnponun)aseTnanH-3-
unammHo)peHunn)-3,3-
anmeTun-3,4-aurngpo-
1H-nnpnao[3,4-bluHaon-
2(9H)-un)-2,2-
andTopnponax-1-on

0,000117

537,3

421

(S5)-3-(1-(2,6-anptop-4-
((1-3-
dTopnponun)aseTnamH-3-
un)ammnHo)peHnn)-3,3-
anmeTun-3,4-gurngpo-
1H-nupnao[3,4-buHgon-
2(9H)-un)-2,2-
andTopnponan-1-on

0,000146

537,3
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422

pd

3-((1S5,35)-1-(2,6-
andprop-4-((1-(3-
dpTopnponun)aseTnamH-3-
un)aMmmHo)dpeHunn)-8-
¢dpTOop-3-meTun-3,4-
anrnapo-1H-nnpnao[3,4-
blungon-2(9H)-un)-2,2-
andgropnponaH-1-on

0,0371

541,2

423

NH

3-(1R,3R)-1-(2,6-
androp-4-((1-(3-
dhTopnponun)aseTnanH-3-
un)amuHo)dpeHmnn)-8-
¢dpTOp-3-MeTun-3,4-
aurngpo-1H-nnpnao([3,4-
blungon-2(9H)-un)-2,2-
andTopnponax-1-on

0,000089

541,2

424

(1R,3R)-1-(2,6-andtop-4-
(1-(3-
dpTopnponun)aseTnamH-3-
unokcu)penun)-6,8-
angrop-2-(2-prop-2-
MeTunnponun)-3-MeTun-
2,3,4,9-teTparnapo-1H-
nupunao[3,4-bjuHaon

0,0005

540,3

425

3-(1R,3R)-1-(2,6-
androp-4-((1-(3-
dhTopnponun)aseTnanH-3-
un)yamuHo)dpeHunn)-7-
¢dpTOop-3-meTun-3,4-
aurngpo-1H-nnpnao([3,4-
blunaon-2(9H)-un)-2,2-
andTopnponax-1-on

0,000021

5413
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426

3-((1S5,35)-1-(2,6-
andprop-4-((1-(3-
dpTopnponun)aseTnamH-3-
unaMmuHo)dpeHun)-7-
¢dpTOop-3-meTun-3,4-
anrnapo-1H-nnpnao[3,4-
blungon-2(9H)-un)-2,2-
andgropnponaH-1-on

0,00638

541,2

427

(1R,3R)-1-(2,6-andtop-4-
((1-((1-
(bTopmeTun)UMKNOnponu
nmetun)aseTuanH-3-
un)okcu)peHunn)-2-(2-
dhTOp-2-MeTUNNpPoOnNMM)-3-
meTun-2,3,4,9-
TeTparugpo-1H-
nupuao[3,4-bluHaon

0,000278

530,3

428

(1R,3R)-1-(2,6-andtop-4-
(1-(3-
dpTopnponun)aseTnamH-3-
unokcu)penun)-6,7-
angrop-2-(2-prop-2-
MeTuInponun)-3-MeTun-
2,3,4,9-teTparnapo-1H-
nupunao[3,4-bjuHaon

0,0007

540,3
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£ | (1R 3R)-2-(2-cbrop-2- 0,00099 | 456,3

Metunnponun)-1-(1-((1-
3-

dpTopnponun)aseTnamH-3-
unymetun)-1H-pyrazol-4-
un)-3-metun-2,3,4,9-
TeTparngpo-1H-

N nupnao[3,4-bluHaon
429 puao[ lvHA

N-[4-[(1R,3R)-2-(2,2-
andTopatun)-3-mMeTun-

F
\ J\F 134,9-
N F TeTparugponupuao[3,4-
HF\Q blungon-1-unj-3,5-
430

N
androp-denun]-1-(3-
NH
I

0,000065 | 493,2

dpTopnponun)aseTuanH-3-
aMuH

BeseaeHue coeauHeHnn chopmynbl |

CoeguHeHua cornacHo AaHHOMY M300peTeHutio MOryT ObiTb BBEAEHbl NHOObIM
nyTem, COOTBETCTBYIOLMM COCTOSIHUIO, nognexallemy nedeHuto. logxogswme nyTtu
BKMIOYAIOT nepoparnbHblA, NapeHTepanbHbli (BKNOYAA MNOAKOXHbLIA, BHYTPUMbILLEYHbIN,
BHYTPUBEHHbIN, BHyTpUapTepuarnbHbIn, BHYTPUKOXHbIN, WHTpaTeKanbHbIN 7
anuaypanbHbli), TpaHCcAepManbHbIW, PEeKTanbHbIA, Ha3anbHbIW, MECTHbIA (B TOM 4uiCne
OyKKanbHbIA U NOABA3LIYHbLIN), BarMHamnbHbIA, BHYTPUOPIOLWNHHBLIA, BHYTPUMErOYHbIA U
WHTpaHasanbHblM. NS MECTHOro0 MMMYHOCYMNPECCUBHOMO NEYEHUS COEAUHEHUSI MOTYT
ObiTb BBEAEHbI B O4ar MOPaKEHWUs, BKMoYas Nepdysntd UM MHOE KOHTaKTMPOBaHMWE
TpaHcnnaHtata ¢ WHrMbuTopoM nepen TpaHcnnantaymen. Cnefyer noHUMaTb, 4TO
NPEANOYTUTENBHBIA MYTb MOXET MEHSITbCS, Hanpumep, B 3aBUCMMOCTU OT COCTOSIHUS
peumnuenTa. Korga coeguHeHWe BBOAST MepopanbHO, OHO MOXeT ObiTb cobpaHo B
COoCTaB B BUAE MUMIONW, Kancynbl, TAbNeTkn 1 T.N. ¢ apMayeBTUYECKN NPUEMIIEMbIM
HocuTenem mnu akcymnueHTom. Koraa coeguHeHne BBOASAT NapeHTeparnbHO, OHO MOXET

OblTb cobpaHo B cocTtaB C apMauyeBTUYECKM NpuemMnemMbiM napeHTepanbHbIM
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HOCUTENEM U B CTaHAAPTHOW IEKAPCTBEHHOW WHBLEKLUMOHHOW bopme, kak nogpobHO
OMNCaHO HUXE.

[losa gnsa neyeHus noagen MOXeT BapbupoBaTb OT NpUmMepHo 10 Mr 40 NPUMEPHO
1000 mr coeguHeHns cdopmynbl |. TunuyHas po3a MOXET cocTaBnaTh OT npumepHo 100
Mr 4o npumepHo 300 Mmr coeguHeHuna. [Jo3a MOXET BBOAUTLCS OAUH pa3 B AeHb (quater in
die, QID), aBa pasa B AaeHb (bis in die, BID) mnn vawe B 3aBUCMMOCTM OT
hapMakoKMHETUYECKNX U  dapMakogMHaAMUYECKMX CBOWCTB, BKMovyas abcopbuumto,
pacnpegeneHme, Metabonuam M 3KCKPEeLMIO KOHKPETHOro coeauHeHusi. Kpome ToOro,
hakTopbl TOKCMYHOCTM MOMYT BNUATb Ha AO3UMPOBKY W Cxemy BBeaeHus. [lpu
nepopanbHOM BBEAEHUMW MWW, Kancynbl wnn  TabneTkm MOoryT npuHMMATbCA
eXEAHEBHO WINN pexXe B TeYyeHue OonpefeneHHoro nepuoja BpemeHn. Cxema MOXeT

NOBTOPATLCA B TEHYEeHUE pAaaa LUKNOB nevyeHuna.

Cnocobbl neyeHnsa coeguHeHnsamm chopmynbl |

CoeguHeHua dopmynbl | cornacHo paHHoMy un3obpeTeHnio  MoryT  BbITb
NCNONb30BaHbl ANS NEYEHUA YenoBeKa Unu XMBOTHOrO, cTpajarowero ot 3abonesaHus
NN HapyLUEHWS, BO3HUKLUErOo U3-3a aHOManbHOro pocTa, (PYHKUMWU WUNuM MNOBELEHUS
KneTok, ceasaHHoro ¢ USP7, Takoro kak UMMYHHOE HapyLLeHue, CepaeyHO-CoCyaucToe
3abonesaHue, BMpPYCHas NHpekyus, BOCnaneHue, HapyLLeHune
MeTabonnama/aHAOKPUHHBIX  PYHKLUUA UMW HEBPOMOTMMYECKOe HapyLleHWe, KoTopoe
MOXHO MOABEprarb NeYeHnto B COOTBETCTBUM CO CMOCOOOM, BKIOYAOLWUM BBEAEHUE
COEANHEHNsI COrnacHoO AaHHOMY M300peTeHuIo, OnpeaeneHHoro Bbiwe. Yenoseka wnu
XXMBOTHOrO, CTpajaroLlero OT paka, Takke MOXHO NeYnTb B COOTBETCTBMM CO CNOCOOOM,
BKIIOYAOWMM BBELEHNE €My CO€AMHEHUs COrnacHoO AaHHOMY M300peTeHuio,
onpeaeneHHoro Bbiwe. COCToAHME nauueHTa Tem CambiM MOXET ObITb YIyYLIEHO WUnu
obneryeHo.

Cnocobbl cormacHO AaHHOMY WM30OPETEeHMI0 Takke BKMAYAT feYeHne paka,
BbIOpAHHOrO Cpeaun paka MOITOHMHOW Kenesbl, paka fAWYHUKA, paka LUEWKN MaTKu, paka
NPeACTaTenbHON Kemnesbl, paka CEMEHHUKOB, paka MOYenonoBOro TpakTa, paka
NULLEBOAA, paka ropTaHu, rmuobnacTtomMbl, HEMPOONACTOMbI, paka >Xenyaka, paka KoXu,
KepaToakaHTOMbl, paka Ierknx, MnOCKOKNETOYHON KapUMHOMbI, KPYMHOKNETOYHON
KapuMHOMbI, HEMENKOKNETOYHON kapuyuHombl nerkux (NSCLC), menkokneTovHoun
KapLMHOMbI, aJeHOKapLUUHOMbI NErkux, paka KoCTu, paka TONCTOro KULWEYHUKa, aaeHOoMbI,
paka noAXenyAo4YHOW >Kenesbl, aAeHOKapLUMHOMbI, paka LWUTOBULHOWN Kenesbl,
PONNUKYNAPHON  KapUMHOMbI, HeanddepeHUNPOBaHHON KapLUHOMBbI, NanunisapHoOun

KapUWHOMbI, CEMWHOMbI, MeNaHOMbl, CapKOMbl, KapLMHOMbl MOYEBOrO My3blIps,
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KapUWHOMbI MEYEHN W KEM4YHbIX MPOTOK, KapLMHOMbI MOYEK, paka MNOAKEenyA04HON
Kenesbl, MWENOUAHbIX HapyLUeHUR, NMMAOMbI, BOMNOCATOKINETOYHOrO Nenkosa, paka
POTOBOW MOSIOCTW, paka HOCOMMOTKN, paka rrnoTku, paka rybbl, paka si3blka, paka TOHKOW
KALLKK, paka O000A404HON N NMPSIMON KULLKW, paka TONCTOM KULLKW, paka NPsSMOW KULLKK,
paka roroBHOro Mo3ra 1 LeHTpanbHON HEPBHOW CUCTEMbI, HONE3HN XO4XKMHA, NENKEMUN,
paka OpOHXOB, paka LUTOBUAHOWN XKenesbl, paka Ne4YeHn N BHYTPUNEUYEHOYHbIX XKENMYHbIX
MPOTOKOB, renaToUenmnonNapHOro paka, paka >Xenyaka, rmMoMbl/rnobnactombl, paka
3HAOMETPUS, MEMNAHOMbI, paka NoYeK U NOYEYHOW NOXaHKM, paka MOYEBOro nysblipsi, paka
Tena MaTtku, paka LUeWKM MaTkM, MHOXECTBEHHOW MWENOMbl, OCTPOW MWENOreHHOW
NEeNKEMUN, XPOHUYECKON MMEMNOTEHHOW nNenkemuyn, nnMMdoLUTapHON  MNEeNKeEMUN,
XpOHu4eckon numaeoungHon nenkemumn (CLL), mmenonaHon nenkemuun, paka nonoctu pra

N FNOTKWN, HEXOAXKKUHCKOW J'II/IMC*)OMbI, MenaHoMbl N a4eHOMbl BOPCUHOK TONCTON KULLKW.

dapmaleBTUYECKNE COCTaBbl

[nga Toro 4tobbl NCNONB30BaTbL COEAMHEHNE COrMacHoO 4aHHOMY N306peTeHnto 4ng
TepaneBTUYECKOro NeYEHNa MIeKonuTaLWmMX, BKNOYas Yyenoseka, ero obblyHO cobuparoT
B COCTaB B COOTBETCTBUM CO CTaHZapTHOW hapMaueBTMHECKOW MPakTUKON B BUAE
dapmauyeBTuyeckon komnosvymn. B COOTBETCTBMM C  3TMM  acnekToMm AaHHOro
n3obpeTteHna npegnoxeHa gapmaueBTU4eckas KOMNo3nums, cogepxallas coejuHeHue
COrnacHo AaHHOMY W300pETEHUI0 B COYeTaHMM C apmMaueBTUYECKM MNPUEMNEMbIM
pasbasutenem unm HoCUTenem.

TUNUYHBIN COCTaB rOTOBST MYTEM CMELUMBAHWUS COEAMHEHUS COrMacHO AaHHOMY
n3obpeteHnto n Hocutens, pasbaBuTens uMnuM akcuuneHTta. logxoasume HocuTenwm,
pasbaButenn n IKCUUMNMEHTbI XOPOLLO M3BECTHbI CneyuManuctam B AaHHOW obnactm wm
BKITIOYAOT Takue maTtepuanbl Kak YrrneBoAbl, BOCKM, pPacTBOpMMbIE B BOAe Wunn
Habyxawowme B BOAE NONUMEPbLI, TMAPOPUNbHBIE UNKM MAPOGOOHbIE MaTepuansl,
XenatuvH, macna, pactesoputenu, Bogy M T.n. KOHKPETHbIN UCNONb3yeMbIA HOCUTEND,
pasbaButenb UnNM 3KCUMNMEHT OyaeT 3aBMCETb OT CPEACTB U Uenu, ANS KOTOPOW
COEAVHEHNE COrnacHO AaHHOMY MW300PETEHUI0 MPUMEHSETCA B AaHHOM Cry4ae.
Pacteoputenn, kak npasuno, BbiOpaHbl HA OCHOBaHWUW pPacTBOPUTENEW, MPU3HAHHbIX
crneynanuctamm B daHHon obnactm kak 6esonacHble (GRAS) ans BBeaeHus
mrekonuTaowemy. Kak npasuno, 6e3onacHbie pacTBOPUTENN ABMNSIOTCA HETOKCUYHBbIMU
BOAHbIMW PacTBOPUTENAMM, TaKMMW Kak BOAa WU APYrME€ HETOKCUYHbIE PacTBOPUTENM,
KOTOpblE PacTBOPMMbI UMW CMELUMBAIOTCA C BOAOW. NoaxoasLimne BogHbIE pacTBOPUTENM
BKIIOYAIOT BOAY, 3TAHOM, NPONUMNEHINNKONb, nonuatuneHrnukonu (Hanpumep, PEG 400,

PEG 300) n 1.4. n nx cmecun. Cocrasbl Takke MOryT BKNOYaTh 04UH unn 6onee yem oauvH
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n3 OydepoB, CTabUNU3NPYIOWMX  areHTOB, MOBEPXHOCTHO-aKTMBHbLIX  BELLECTB,
CMauuBalOLMX areHToB, CMa3sblBalOLWMX areHToB, 3MYyNbratopos, CyCMNeHAUPYOLNX
areHToB, KOHCEPBAHTOB, aHTUOKCWAAHTOB, HEMPO3payHblX areHToB, BELUECTB,
CNOCOOCTBYIOLUMX  CKOMBXEHWUIO, TEXHOMOrMYEeCKUX MOAUMMKATOPOB, KpacuTenew,
noacnactutenen, OTAYLWEK, apoMaTM3aTopoB W APYrMX W3BECTHbIX A00aBOK, 4TOObI
obecneunTb 3MEeraHTHyK MNpe3eHTaumilo NekapcTBEHHOro npenapata (T.e. COeAUHEHUSs
COrnacHo AaHHOMY U300pPETEHUIO UK ero hapmaueBTUYECKON KOMMO3NLMKN) UM MOMOYb
B U3roTOBMEHNN hapMaLeBTUHECKOro NpoayKkTa (T.€. NekapCTBEHHOro npenapara).

CoctaBbl MOryT ObITb MOMyYeHbl C WCMOMb30OBaHMEM CTaHAAPTHbIX npoueayp
pacTBOPEHUa N cMelumBaHns. Hanpumep, cybcTaHUuo nekapCcTBeHHOro npenaparta (T.€.
COEAVHEHNE COrnacHoO JAaHHOMY W300peTEeHUI0 unu  CTabunusanpoBaHHYO  opmMy
COEAVHEHNs (Hanpumep, KOMMEKC C MPOU3BOAHLIM LMUKNOAEKCTPUHA WU APYIUM
M3BECTHbIM  KOMMNEKCOoOOpasyloLumMm  areHToMm)) pacTBOPSOT B NOAXOASALLEM
pacteoputene B MPUCYTCTBMM OAHOro unv Gonee 4yem OAHOMO U3 3KCLUMUEHTOB,
onuncaHHblX Bblwe. CoefMHEHWEe CcOornacHo JAaHHOMY W300pPEeTeHWUo, Kak npasuno,
cobupatloT B apmMaueBTMYECKME IeKapCTBEHHble (OpPMbl ANA MNONYyYEHUS Nerko
KOHTPONUPYEMOW A03UPOBKU NEKAPCTBEHHOrO npenapara u aAns cobniogeHns naymeHTom
NPEANUCaHHOro pexuma.

dapmaneBTuyeckas KomMnosnuyus (Mnn cocTtas) AMs NPUMEHEHUSI MOXET ObITb
yrnakoBaHa B pasnuyHbIX opmMax B 3aBUCUMMOCTM OT crnocoba, MCnonb3yemoro Ans
BBEAEHNS NekapCTBEHHOro npenapara. Kak npasvno, NpoaykT ANA pacnpocTpaHeHus
BKITIOMAET KOHTEWHEP, COAEPXKaLUMN XPaHALWMNCA B HEM (hapMauleBTMYECKMIA COCTaB B
cooTBeTCTBYIOWEN hopme. Mogxoasame KOHTENHEPbI XOPOLLO M3BECTHbI creyuanuctam
B AaHHOM oOnacTM WM BKMKOYAOT Takue marepuanbl, kak OyTbinku (NnacTuKoBble W
CTEKNSAHHbIE), cawe, amnynbl, NNacTUKOBbIE MELLKW, MEeTannum4yeckme UMnMHAPbI U T.M.
KoHTenHep Takke MOXET BKNoYaTh 6roK, YCTOWYMBLIA K BHELLUHUM BO34,ENCTBUSAM, YTOObI
NPeaAoTBPaTUTb HEOCTOPOXKHBIA  AOCTYN K COAEPXUMMOMY ynakoskn. Kpome Toro,
KOHTEMHEP WMEET HAHECEHHYKD Ha HEero 3TUMKETKY, OMUCbIBAIOLWY COAEPXKUMOe
KOHTENHepa. STUKETKa TakKe MOXET BKMoYaTb COOTBETCTBYIOLLNE NPESOCTEPEKEHUS.

dapmayeBTUYECKME COCTaBbl COEAWHEHWMW COrNacHoO JfaHHOMY W3006peTeHuto
MOryT BbITb NOMNYYEHbI 4NA PasnMyHbIX NYTEN U TUNOB BBEAEHUA. Hanpumep, coegnHeHmne
dopmynbl |, nmetoee Tpebyemyto CTENEeHb YNCTOThbI, BO3MOXHO, MOXET ObITb CMELLAHO C
hapmayeBTUYECKM NPUEMMNEMbIMU pas3baBUTENSMN, HOCUTENAMM, 3KCUMNUEHTaMU Unu
crabunusaropamm (Remington's Pharmaceutical Sciences (1980) 16th edition, Osol, A.
Ed.) B hopme nmnopunmsanpoBaHHOro cocrasa, U3MENbYEHHOro MOpoLUKa UM BOAHOrO

pacteopa. CoctaB MOXeT OblTb MOMy4YeH nNyTeM CMELUMBaHUA npu  KOMHATHOW
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Temnepatype W COOTBETCTBYyWLWEM pH © C XenaemouW CTEeneHbi YUCTOTbl C
dusnonornyeckn npuemMnemMbiMM HOCUTENAMMW, T.€. HOCUTENAMM, KOTOpble SBMSIOTCS
HETOKCUYHLIMU ANA PELUUNUEHTOB B MCMOMb3yeMbIX J03aX U KOHUEHTpaumsx. 3HavyeHue
pH cocTaBa 3aBUCUT rnaBHbIM 0OPa3oM OT KOHKPETHOIO NPUMEHEHUS U OT KOHLEHTpaLuu
COEAVHEHNs1, HO MOXET BapbupoBaTb OT npumepHo 3 ao npumepHo 8. CoctaB B
auetatHom Bydhepe npu pH 5 aenseTcs noaxoaALLMM BOMNMOLEHNEM.

CoeavHeHne OObIMHO MOXHO XpaHUTb B Buge TBEPAOA  KOMMO3ULUW,
NMOUNN30BaHHOrO CocTasa uUnu B BUAE BOAHOrO pacTeopa.

dapmaueBTU4ecKne Komnosuumm mnsobpeteHna Oyayt cobpaHbl B COCTas,
AO03MpPOBaHbl U BBEAEHbI B TAKOM peXUMeE, T.€. B KONMYECTBE, KOHLEHTpaUMn, odyepean,
KYpPCOM, B HOCUTEME N Taknm cnocobom BBEAEHMS, KOTOPbIN COOTBETCTBYET Hagnexallen
MEAULMHCKON npakTuke. PakTopbl, NOANEXaLMe PaCCMOTPEHUIO B AAHHOM KOHTEKCTE,
BKITIOYAOT  KOHKPETHOE HapyLueHue, nognexaiwjee  fneyYeHuto, KOHKpETHOe
MIeKonuTalLee, Mnoanexawee IeYEeHUIO, KIMHUYECKOE COCTOSIHME OTAENbHOro
nayveHTa, MNpUYMHY HapyleHWs, MEeCTO [OCTaBKkM areHTa, cnoco® BBEAEHWS, CXEMY
BBEAEHUS W Apyrne akTopbl, W3BECTHbIE MPaKTUKYIOLWMM Bpadam. "TepaneBTuyvecKn
3(bPEeKTMBHOE KONMMYECTBO" COeAUHEHNA Ana BBeAeHNA OyaeT onpeaensTbCsl Takumu
coobpaXeHNsaMU, U OHO NpeacTaBnseT coboM MUHUMAbLHOE KONMMYECTBO, Heobxognmoe
ANa ocnabneHns unu nevYeHnsa rmnepnponugepaTMBHOro HapyLLEHUS.

B kauecTtBe 0o0Lyero npeanoxeHus HadanbHoe dapmaueBTUYeCKn 3EKTUBHOE
KONMYecTBO MHrMBuTopa, BBOAUMOro napeHTepansHo B OA4HOW A03e, OyaeT HaxoaUTbCs B
AnanasoHe npumepHo 0,01-100 mr/kr, a nmeHHo npumepHo 0,1-20 mr/kr maccel Tena B
AE€Hb, C TUMWUYHBbIM Ha4vanbHbIM AManasoHOM UCMonb3yemoro coeguHenust ot 0,3 go 15
MI/Kr/0.EeHb.

MNpuemnemble pasbaButenn, HOCUTENMW, 3SKCUMNUEHTbI U  cTabunmusaTopsbl
ABNATCH HETOKCUYHBIMU ANS PEYUNMUEHTOB B MCNOMb3YEMbIX 403aX U KOHLEHTpaumsx 1
BKMOYaloT Oydepbl, Takne kak docdar, uutpat n aApyrne OopraHudeckne KUCnoThbl;
AHTUOKCUAAHTbI, BKMOYasa ackOpOUHOBYIO KMCIOTY U METUOHMWH, KOHCEPBAHTLI (Takmne Kak
Xnopug  OKTaAeuunaumMeTunbeH3nNamMmMOHUd;  XNOpua  FEeKCaMEeTOHWUS;  XNopua
OeH3ankoHus, xnopua OeH3eToHuns; deHon, OyTunoBbIM MM BGEH3MMOBLIM  CMNPT,
ankmnnapabeHbl, Takne kak MeTun- wunu nponunnapabeH; KaTtexon; pe3opuuH;
LMKrorekcaHon; 3-neHTaHomn; U M-Kpe3on); HU3KOMOMNEKYNAPHbIE (MEHee YemM MPUMEPHO
10 ocrarkoB) nonuNenTuabl; 6enkn, Takme Kak CbIBOPOTOYHbIN anbOyMuH, XXenatuH nnm
UMMYHOTNOBYNMHLI, TMAPOMUNbHBIE MNONUMEPbLI, TakMe Kak MONMMBUHUNNNPPONUAOH;
aMUWHOKMCNOTbI, TaKMe Kak MMWYMH, ryTaMnH, acnaparvH, rmCTUaNH, apruHUH Unu NN3vH;,

MOHOCaxapuabl, Aucaxapuibl WU ApYyrue YrneBOAbl, BKMtOYas TMOKO3Y, MaHHO3Y WK
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AEKCTPUHbI; XenaTupyloLmne areHTbl, TakMe Kak 3TUNeHAWaMUHTETpayKCyCHas Kucnorta
(BOTA); caxapa, Takue kak caxaposa, MaHHUT, Tperanosa unm copbut; coneobpasyrome
NMPOTMBOWOHbI, TakuWe Kak HaTpuu, KOMMMEeKCbl MeTannoB (Hanpumep, Zn-6enkosble
KOMMIIEKChI); WIWIN HENOHHbIE NOBEPXHOCTHO-AKTMBHbIE BELLECTBa, Takne kak TWEEN™,
PLURONICS™ unu nonmatunedrnukons (PEG). AkTMBHble  hapmauyeBTuyeckme
WHrpeANEeHTbl MOryT ObITb TaKKe 3aKMoYeHbl B MUKPOKANCYIbl, MOMyYEeHHbIE, Hanpumep, ¢
MOMOLLbIO METOAMK KoauepBauum unu mexdasHorM nonumepusayuy, Hanpumep,
MAPOKCUMETUNLENIIONO3HbIE unm XenaTuHOBbIE MUKpOKancynbl n
NONMMETUNMETAKPUIATHLIE MUKPOKAMNCYIbl, COOTBETCTBEHHO, B KOMMOUAHbBIX CUCTEMAX
AOCTaBKM  NEKapCTBEHHbIX  CpeAacTB  (Hanpumep, nunocomax, anbbyMMHOBbIX
MUKpocepax, MUKPO3IMYMbCUSX, HaHodacTMyax W HaHokancynax) wnim B
Makpoamyrnbcusax. Takne metmamku onmcaHbl B Remington's Pharmaceutical Sciences
16th edition, Osol, A. Ed. (1980).

MoryT 6bITb M3roTOBMNEHbI Npenaparbl coegmHeHn hopmynbl | ¢ 3ameaneHHbIM
BbICBODOXAEHNEM. Moaxoasawme  npumepsl npenapatos C  3aMEASIEHHbIM
BbICBODOXAEHNEM BKMIOYAIOT MOMYyNpPOHULAEMbIE Martpulbl U3 TBEPAbIX MMAPOOOHbIX
NnonMMepoB, coaepxalyme coeguHeHne opmynbl |, rae matpuvybl NPUCYTCTBYIOT B BUAE
POPMOBaHHbBIX U3AENUA, HaNpUMep, MMEHOK, N1 Mukpokancyn. lMpumepsl maTtpuy c
3amMeAneHHbIM  BbICBODOXAEHMEM  BKIMOYAOT  COXHbIE  MONMadupbl, rMaporenu
(Hanpumep, nonn(2-ruapoKkcuaTunmMeTakpmnar) unm NONUBUHWUIIOBBIA  CMINPT),
nonunaktuael (US 3773919), cononumepsbl L-rmyTaMMHOBOW KWUCMOTbl U ramma-aTun-L-
rnytamara, Hepasnaraembli 3TUNEeHBUHUNayeTar, pasnaraemble CononMmMepbl MOMOYHOM
KACNOTbl W rnvkoneson kucnotbl, Takme kak LUPRON DEPOT™ (MHbEKUWOHHbIE
MUKpOCEpPbI, COCTOSALME U3 CONONMMEPA MONOYHOW KUCNOTbI U FMUKONEBOW KNCMNOThI U
nennponuaa auetarta) n nonu-D-(-)-3-rnapokCuMacnsaHyto KUCMOoTY.

3Tn cocTaBbl BKMOYAIOT TakMe COCTaBbl, KOTOPbIE MOAXOAAT ANSA NYTEN BBEAEHMS,
OMNNCaHHbIX B AaHHOM JokymeHTe. Coctasbl MOryT ObiTb YAOOHO npencTaBneHbl B
€4MHNYHOW A03MPOBaHHON PopMe 1 MOTYT BbITb NOMy4YeHbl NObIM U3 Cnocob0oB, XOPOLLO
M3BECTHbIX B obnactn apmayesTmkn. MeTognkm 1 CocTaBbl, Kak NPaBuno, MOXHO HanuTH
B Remington's Pharmaceutical Sciences (Mack Publishing Co., UcToH, MNeHcnnbBaHus,
CLWA). Takme cnocobbl BKMOYAKOT 3Tan accoyvsauMnm akTUBHOIMO WHrpeaueHta ¢
HOCUTENEM, KOTOPbIA COCTOWUT M3 OAHOro mnu Gonee yem OAHOrO BCMOMOraTenbHOro
uHrpeamenTa. Kak npasuno, CocCTaeBbl  MNOMy4yawT MNyTEM  OAHOPOAHOM W
HENOCPEeACTBEHHOMW accoumaumm akTMBHOMO WHrpegueHTa C KUAKAMU HOCUTENAMU, C
TOHKO W3MENbYEHHbIMWU TBEPAbIMM HOCUTENnAMW wnn C oboumu, a 3arem, npwu

HeoBXoAUMOCTHK, (POPMOBaHNS NPOoAYKTa.
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CocrtaBbl coeanHeHuns cdopmynbl |, nogxoasawme ana nepoparnbHOro BBEAEHUS,
MOryT ObITb MPUrOTOBMEHbI B BUAE AUCKPETHbIX €4MHUL, TakMX Kak MUonu, Kancynbl,
obnatkm wnn Tabnetkn, kaxgas M3 KOTOPbIX COAEPXKWT 3apaHee OnpeaerneHHoe
KONMU4eCcTBO coeauHeHuss opmynbl |. MNpeccoBaHHble TabneTtkn MoryT ObiTb MOMyYeHbI
nyTemM NpeccoBaHns B COOTBETCTBYIOLLEM annapare akTUBHOIO MHrpeaneHTa B cBOOOAHO-
Tekyyen opmMe, TakoW Kak MOPOLUOK WM TFpaHynbl, BO3MOXHO, CMELUaHHOro Cco
CBSI3bIBAlOLUMM  areHTOM, CMasblBaloWUM areHToM, WHepTHbIM  pasbaButenem,
KOHCEPBAHTOM, MOBEPXHOCTHO-AKTUBHbIM BELLECTBOM WM AUCMEPrUPYIOLMM areHTOM.
dopmoBaHHble Tabnetkm MoOryT OblTb  WM3roTOBMEHbl MNyTeM (POPMOBaHUs B
COOTBETCTBYIOLLEM annapate CMeCcu nOpPOLUKOOOPA3HOr0 akTUBHOrO WHIPEAMEHTA,
YBNaXHEHHOrO WHEPTHBLIM >XUAKMM pasbasutenem. Tabnetku, BO3MOXHO, MOryT ObiTb
NOKPbITbI 0OONOYKOM NN MOTYT ObITh AENUMBIMA U, BO3MOXHO, COBpaHbl B COCTaB TakuMm
obpasom, u4TOObLI OBecneuyntb MeaneHHOE WM  KOHTPONMPYeMoOe BbICBOOOXKIEHNE
AKTUBHOTO MHrpeamneHTa U3 HUX. TabneTkun, nacTumku, NeaeHubl, BOAHbIE NN MaChsiHbIE
CYCMEeH3MK1, AUCNEPTUPYEMbIE MOPOLLKMA UMW FpaHynbl, 3MyNbCUW, TBEPAbIE UMM MSATKME
Kancynbl, Hanpumep >enaTWHOBbIE Kamncyrbl, CUPOMbl WMM 3MMKCUMPbI MOTYT ObITb
MPUroTOBMEHbl ANS NepopanbHOro npumeHeHusa. CocTaBbl coefuHeHun dopmynbl |,
NpeAHasHaYeHHble AN NepoparnbHOro MNPUMEHEHUs, MOoryT ObiTb MNOMy4YeHbl B
COOTBETCTBMM C NoObIM CnocoOOM, M3BECTHbIM B AaHHOW obnactu And MonyyYeHus
dapmayeBTUYECKNX KOMMO3NLMA, N TakKMe KOMMO3ULMN MOTYyT COAEpPXaTb OAWH WK
fonee 4yem OAWH areHT, BKMOYas noAcnacTUTeny, apomMaTmU3aTopbl, Kpacutenu u
KOHCEepBaHTbI, YTOObI obecneunTb npenapaTy NPUATHbIA BKyC. [puemnemMbiMn SBRSOTCA
TabneTkn, coaepxawme akTUBHbIA  WUHIPEAMEHT B CMECUM C  HETOKCUYHbIMMW
dapmaueBTUYECKN  NPUEMMEMbIMA  3KCLUMMUEHTaAMW,  KOTOPbl€  MOAXOAAT  AnS
M3roToBneHnss Tabnetok. 3TU  3KCUMMWEHTbl MOryT ObiTb, HanpuMmep, WHEPTHbIMU
pasbaBuTENsSMU, TaKUMK Kak kapOoHaT kanbUus UNK HaTpus, nakrosa, docdar kanbyms
WNW  HaTpUs; TPaHYNMPYOLWMMU U AE3UHTErPUPYIOWMMM  areHTamy, TakuMm  Kak
KYKYPY3HBIN Kpaxman Unn anbrMHOBasi KUCMOTa; CBA3bIBAOLMUMWN areHTamm, TakUMKU Kak
Kpaxman, XenaTtuH unv rymmmapabuk; 1 CMasbiBarOLWMMK areHTamuy, TakuMuy kak cteapat
MarHusi, CTeapuHoOBasi KUCMoTa WUnM Tanbk. TabneTtkm mMoryT ObiTb HEMOKPLITBIMU WK
MOFyT ObITb MOKPbITbI C MOMOLLBIO M3BECTHbIX METOAWK, BKIOYAS MUKPOUHKaNCYNSALUMIO,
yTObObl 3ajepKaTb AE€3VHTErpauuio n agcopbumio B KeNyL04HO-KALLEYHOM TPAKTE N TEM
cambiM ofecneuntb MPOMOHIMPOBAHHOE AENCTBME B TedeHue Oonee AnUTENBHOro
nepuoga. Hanpumep, mMoxeT ObiTb UCMONbL30OBAH 3a4EPKMBAIOLNIN MaTepran, Takon Kak

rmyuepunMoHocTeapar unu ruuyepunancreapar, oauH Unv ¢ BOCKOM.
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[na neyeHuns rnas unu Apyrux Hapy>XHblX TKAHEW, HaNpPUMeEP, NONOCTU PTa U KOXW,
COCTaBbl NPEANOYTUTENBHO HAHOCAT B BUAE Masn UMM Kpema, COAEepKallero akTUBHbLIN
WHrpeaneHT (MHrpeaneHTbl) B konndectse, Hanpumep, ot 0,075 go 20% no macce. lMpu
NPUroTOBMNEHUN B BUAE MA3N aKTUBHbIE MHIPEAMEHTbI MOTyT ObITb MCNOMNb30BaHbl NMMBO C
napauHoBon, NMbBO CO CMeLIMBaeMon C BOAOW Ma3eBOM OCHOBOW. AnbTEpPHaTUBHO,
aKTMBHbIE MHIPEANEHTbI MOTYT ObITb NPUrOTOBMNEHbLI B BUAE KPpEMa C KPEMOBOW OCHOBOW
"mMacno B Boge". lpu xenaHunm BoAHaA dasza KPEMOBOW OCHOBblI MOXET BKMNOYaTb
MHOrOaTrOMHbIN CMUPT, T.€. CNUPT, UMEoLWMA ABe unu 6onee ABYX MMAPOKCUNbHbIX rpynn,
TaKkOW Kak nponuneHrnukonb, OyTaH-1,3-guon, MaHHUT, CcopbuT, TMUUEPUH WU
nonunatuneHrnukones (8 Tom umcne PEG 400) n mx cmecn. Coctaebl AN MECTHOrO
MPMMEHEHUA MpPU  KEMNaHUM MOryT BKMNOYaTb COEAUHEHME, KOTOpoe ycunmsaet
abcopbunio N1 NPOHUKHOBEHME aKTMBHOrO MWHrPeaMeHTa 4Yepes KOXy unu apyrue
nopaxeHHole obnacTtu. [MpyMmepbl Takmx areHToB, CnocoOCTBYIOLUMX MNPOHUKHOBEHUIO
yepes KOXy, BKIOYaT AUMMETUNCYNbMOKCUL, N POACTBEHHbIE aHanorn. MacnsHasa dasa
3MYNbCUN AaHHOrO M306peTeHns MOXET ObITb COCTaBnNeHa N3 U3BECTHbIX UHIPEANEHTOB
M3BECTHbIM Crnocobom. XoTsa asa MOXET CcogepXarb TOMbKO 3Mynbratop, OHa,
XenarenbHO, COAEPXKUT CMEChb MO MEHbLUEN Mepe OAHOro amynbratopa nubo ¢ Xnpow,
nmbo ¢ macnom, nmbo N ¢ XKMpomMm, U ¢ mMacnom. [peanodTUTenbHO, MAPOPUNBHLIN
3MynbraTtop BKMIOYEH BMECTE C NUNOMUITbHBIM 3MYIbraTtopoM, KOTOPbIA AEUCTBYET Kak
ctabunusatop. [lpeanoyTUTENbHO TaKKe BKMIOYEHME M Macna, u xupa. Bmecte
amynbratop (samyneratopbl) co crabunusatopom unu 6e3 Hero obpasyer Tak
Ha3blBaEMbI 3MYIbrMpYOLWUIA BOCK, @ BOCK BMECTE C MacroMm U XXMpoMm obpasyeT Tak
HasblBAEMYIO 3MYMbIUPYIOLLYD Ma3eBYyld OCHOBY, koTopasi (OpMMPYeT MAaCHsHYHO
ANCMNEPrMPOBaHHYIO a3y KPEeMOBbIX COCTaBOB. OMynbratopbl W crabunmnsartopsbl
3MYNbCUN, NPUroaHbIE AN NPUMEHEHUSI B COCTaBax n3obpeTenus, BknovyarotT Tween® 60,
Span® 80, uetocTteapunoBbin CcnNUpPT, O6EH3WNOBbLIK CNUPT, MUPUCTUMOBLIA CMNPT,
rmuyepunMoHocTeapar u HaTpusa naypuncynbdar.

BoaHble cycneHsum coeguHeHun chopmynbl | cogep)kaT akTMBHble mMaTtepuanbl B
CMECU C 3KCUUMMEHTaMM, NOAXOAALMMN AN M3FOTOBMEHUSA BOAHbIX CYCMEH3un. Takue
SKCLMMNUEHTbI BKMIOYAKOT CYCNEHAMPYIOLUA areHT, Takon kak kapbokcumeTunuyennonosa
HaTpus, Kpockapmennosa, NMOBUAOH, METUNLENnionosa,
rMAPOKCUNPONUIMETUNLENNION03a, anbrnHar HaTpus, NONUBUHUNNNPPONNACH,
TparakaHToBas kKameib W apaBUACKas kameab, U AUCNEPrupyrolme unv cMmadmsarowme
areHTbl, Takue Kak npupogHble pocdatnabl (Hanpumep, NeyunTH), NPOAYKT KOHAEHCaUMn
anknneHokcuaa C >XMPHOW KUCIMOTOW (Hanpumep, MNOSNMOKCUITUNEHCTeapar), NpPOAYKT

KOHAEHCaLMN 3TUNEHOKCMAA C ANMHHOLENOYEYHbIM anudaTtuyeckum crnmpTomM (Hanpumep,
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renTagekasTUNeHoKCMLUETaHomM), MPOAYKT KOHAEHCAaUUW 3TUMEHOKCUAA C YaCTUYHbIM
CMNOXHbIM 3PMPOM, MOSTYYEHHBIM U3 XUPHOMW KUCNOTbI U aHrngpuaa rekcurona (Hanpumep,
MOHoOoOMnear MnonuokcuaTuneHcopbuTaHa). BogHas cycneH3nsa Takke MOXET cojepxartb
OAWH wnn 6Gonee 4Yem OAWH KOHCEPBAHT, TaKoOW Kak 3TWUN- WM H-NPOMWM-n-
rmapokcmbeHsoar, ognH unu Bonee 4Yem OAWuH KpacuTenb, OAMH My Gonee 4Yem OauH
apoMaTM3PYOLWNA areHT U oguH unu 6onee 4em OAWH MOACNACTUTENb, TaKOW Kak
caxaposa nnm caxapwH.

dapmaleBTU4ECKNE KOMMNO3ULMKA coeanHeHnn hopMynbl | MOryT HaxoguTbCsa B
hopme CTEpPUIbHOrO MHBEKLMOHHOIO Npenapara, Takoro kak CTepurbHast UHbEKLMOHHAS
BOAHas WM MacnsiHas CycrneH3us. 3Ta cycneHsust moxeT ObiTb cobpaHa B cCocTas B
COOTBETCTBUM C M3BECTHbIM YPOBHEM TEXHWKM C WCMOMb30OBaHMEM MNOAXOAALLMNX
ANCMNEPTMPYIOLLNX UMM CMaYMBaOLMX areHTOB U CYCMEHAMPYIOLMX areHTOoB, KOTOpble
Obinn  ykasaHbl Bblwe. CTepunbHbIA MHBEKLUMOHHBIA nNpenapar Takke MOXET ObITb
CTEPUNBbHLIM NHBEKLUMOHHBIM PacTBOPOM MMM CYCMEH3NEN B HETOKCUYHOM pasbasuTene
Unwn pactesopuTene, NPUEMNEMOM ANSA NapeHTepanbHOro BBEAEHUS, TAKOM Kak pacTBop B
1,3-6yTaHanone, unn MoxeT BbITb NPUrOTOBIIEH B BUAE NUOMUIM3NPOBAHHOMO NOPOLLIKA.
Cpean npuvemnembiX HOCUTEMNEN W pacTBOPUTENEWN, KOTOpble MOXHO WCMONb30BaTh,
MOXHO yKasaTb BOAY, pacTBOp PuHrepa M U30TOHUYECKMMA PacTBOP XIOpuaa HaTpus.
Kpome Toro, crepunbHble HeENeTyyme macna TpaguyuoHHO MoryT ObiTb MCMOMb30BaHbI B
KayecTBe pacTBOpUTENS WNN CcycneHaupylowen cpeabl. Ons atoro moxeT ObITb
NCnonb3oBaHoO Nboe MArkoe HeneTyyee Macno, B TOM YNCIE CUHTETUYECKME MOHO- UMK
avrnuuepuabl. Kpome TOro, B NpUroToBNEHUM MHBEKLUMOHHbBIX NpenaparoB aHamnornyHo
MOTYT ObITb UCNOMNb30BaHbI XXUPHbIE KUCNOTbI, TAKME Kak ONenMHOoBasi KUcnoTa.

KonnyectBo akTMBHOrO MHrpeaneHTa, KoTopoe MOXHO O0beAUHUTE C MaTepmanom
HOCUTENS ANS NONyYeHUs pPas3oBOW NEKapCTBEHHOW opmbl, OyaeT BapbupoBaTb B
3aBMCUMOCTU OT MauMeHTa U KOHKPETHOro pexuma BBeAEHWA. Hanpumep, cocTtas C
3amMeAneHHbIM BbICBOOOXAEHMEM, NPEAHA3HaYEeHHbIN ANS MNepopanbHOro BBEAEHUS
YerioBEKY, MOXET coaepaTb npumepHo ot 1 go 1000 mMr akTMBHOro Mmartepwuana,
CMELLUAHHOr0 C COOTBETCTBYOLMM U YAOOHLIM KONMMYECTBOM MaTepuana-HoCUTens,
KOTOPOE MOXET BapbMpoBaTb OT NPUMEPHO 5 g0 npumepHo 95% ot obulero obbema
komnosnyun (no macce). PapmaueBTnyeckass KOMNO3NUUA MoxeT ObiTb MPUroTOBEHA
Tak, 4YToObl NPefoCTaBnATb NErko M3Mepumble KonuyecTsa ANA BBeAeHWA. Hanpumep,
BOAHbIN PacTBOp, NPeAHa3HaYEeHHbI ANS BHYTPUBEHHOIO BIMBaHUA, MOXET COAepKaTb
OoT npumepHo 3 A0 500 MKr akTUBHOrO UHrpeaueHTa Ha MUNIUNUTP pacteopa Anga Toro,
yToObl BNMBaHNE MOIMO NPOU3OUTU B Noaxoasawem obbeme CoO CKOPOCTbIO npumepHo 30
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CocrtaBbl, NpuUrogHble ANA NapeHTepanbHOro BBEAEHWS, BKMIOYAKT BOAHbIE U
HEBOAHbIE CTEpUrbHblE WHBLEKUMOHHbIE pPacTBOPbl, KOTOPbIE MOryT coaepXxaTtb
aHTUokcuaaHTbl, Bydepbl, BakTepuocTaTUyeckue areHTbl U PacTBOPEHHbIE BELLEeCTBa,
KOTOPbIE NPUAAIOT KOMMO3ULMN M3OTOHUYHOCTL C KPOBbLIO Mpeanonaraemoro peyunmueHTa;
a TaKKke BOAHble W HEBOAHbIE CTEPUNbHbIE CYCMEH3WW, KOTOpble MOTyT BKMKOYaTb
CYCMNEHANPYOLME areHTbl N 3arycTuTenu.

CocTtaBbl, NpUrogHble ANs MECTHOrO BBEAEHMWS B INas3, BKIIIOYAKT TakXKe rnasHble
Kannu, B KOTOPbIX aKTUBHbIA UHIPEANEHT PAacTBOPEH UMW CYCNEHANPOBAH B NOAXOASLLEM
Hocutene, oCOBEHHO B BOAHOM pacTBOpPUTENE ANS aKTUBHOIMO WHrpeaueHTa. AKTUBHbLIN
WHIPEANEHT NPEeANnoOYTUTENBHO MNPUCYTCTBYET B TaKkMX COCTaBax B KOHUEHTpaywu
npumepHo ot 0,5 go 20% no macce, Hanpumep, npumepHo ot 0,5 go 10% no macce,
Hanpumep, npumepHo 1,5% no macce.

CocraBbl, npurogHble AN MECTHOro BBEAEHWS B MOMOCTb pPTa, BKMOYaOT
neAeHUbl, CoAEpXKaLlne akTUBHbIN MHIPEANEHT B apOMaTU3NPOBaHHON OCHOBE, OObIYHO B
caxapo3e W rymmmapabuke wnu TparakaHTe, nacTUMkW, COAepXalme akTMBHbIN
WHrPEANEHT B WMHEPTHOW OCHOBE, TakOW Kak >XenaTuH W MUUEpUH unn caxaposa wu
rymmmapabuk; 1 XXMAKOCTU ANS MOSMOCKaHUS pTa, cojepXalime akTUBHbIN UHIPEAVNEHT B
NOAXOAALLEM XUAKOM HOCUTENE.

CoctaBbl AN peKkTanbHOro BBEAEHMA MOryT OblTb MNpPeACcTaBneHbl B BUAE
CYMNMNO3NTOPMEB C MOAXOASALLEN OCHOBOW, COAEepalleWl, Hanpumep, Macro Kakao Wunu
canvyunar.

CoctaBbl, NpUrogHble ANs BHYTPWUIErOYHOrO MNW Ha3anbHOro BBEAEHMWS, UMEIT
pasmep uvactud, Hanpumep, B auanasoHe ot 0,1 o 500 mMuKpOH (BKntovasi pasmepsbl
yacTtuy B gnanasoHe ot 0,1 4o 500 MUKPOH C BO3pacTaHMemM Ha MUKPOHBbI, Hanpumep, 0,5,
1, 30 MuKpoH, 35 MUKPOH U T.4.), KOTOpPblIE BBOAAT MyTEM ObLICTPON MHranauum yepes
HOCOBOM MNpPOXO4 WM NYTEM WHransyum 4epes poT Tak, 4Tobbl OHM AocTuranu
anbBEONSAPHbIX MELLOYKOB. [loagxoaswme COCTaBbl BKMAOYAOT BOAHbIE MMM MacnsHble
pacTBOpPbl aKTUBHOrO WHrpegueHta. CocTaBbl, NPUrogHbIE ANA a3pO30SIbHOr0  Unu
CYXOMOPOLLUKOBOrO BBEAEHUS, MOryT ObiTb MOMyYeHbl B COOTBETCTBMM C OObIYHLIMU
cnocobamu n mMoryT ObiTb A4OCTaBMEHbI C APYTMMU TEPANEBTUYECKUMUN areHTaMK1, Takumm
KaKk COeAWHEHMUS, MUCNOMb3yeMble B HAcCTOsLLEEe BPEMS B NEYEHUU UM NpodounakTuke
HapYLLEHNA, ONMUCaHHbIX HUXE.

CocraBbl, NpUrogHble ANA BarMHanbHOro BBeAEHUS, MOryT ObiTb NPeACTaBMEHbI B
BMAE neccapves, TaMMOHOB, KPEMOB, renen, nact, NMeH WNu Cnpees, COoAepXalux B
JOMOMHEHNE K aKTUBHOMY MHIPEAUEHTY Takue HOCUTENN, KOTopble ByayT NoaXoAALMMY U

M3BECTHbIMM B AaHHOK obnacTu.
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CoctaBbl MOryT ObITb ynakoBaHbl B KOHTEMHEpPbl ANA €4WHWYHOW A03bl UMK B
MHOroA030Bbl€ KOHTEWHEPbI, HanpuMMep B 3anasiHHble amnynbl U nakoHbl, U MOryT
XPaHUTLCA B NUOMUNN3MPOBAHHOM (BbICYLLEHHOM MYTEM 3aMOPa&KUBaHWUSI) COCTOSHUW,
TpebyoLwemM AN WHbEKUMM TONbKo [JoOaBneHus CTEPUNbHOrO >KUAKOMO HOCUTENS,
Hanpumep BOAbI, HEMNOCPEACTBEHHO Mepes NpUMEHEeHneM. PacTBopbl U CycneH3un Ans
WMHBEKLMIA MONy4yaloT HEMOCPEACTBEHHO Nepej BBEAEHMEM W3 CTEPUINbHbIX MOPOLLKOB,
rpaHyn u TabneTok paHee onucaHHoro Tuna. [lpeanodTUTEnbHbIE €AMHUYHbIE
A03UPOBaHHbIE COCTaBbl COAEPXKaT CYTOYHYIO 403y aKTUBHOrO WMHIPEAMEHTa WU OfHY
AHEBHYIO cy603y, Kak ONUCaHO BbILLE, UMW €€ COOTBETCTBYIOLLYIO YacTb.

[laHHoe n3obpeTeHne TaKke npesycMaTpyvBaeT KOMMO3MUUM ANS MPUMEHEHUS B
BETEPVHAPWK, COAEPXKALLME NO MEHbLUEN MEPE OAUH aKTUBHbBIA UHTPELNEHT, ONUCAHHbIN
BblLLEe, BMECTE C "BETEPUHAPHbLIM HocuTenem". BeTepuHapHbie HOCUTENN NPeACTaBnaloT
cobon BeLjecTBa, NPUrogHble ANS BBEAECHUS KOMMO3NLMM, U MOryT ObiTb TBEPAbIMU,
XUAKAMW MK rasoobpasHbiMK  MatepuanamMmu, KOTopble SBMASKOTCH MHEPTHbIMU UM
NPUEMMNEMbIMA B BETEPUHAPUM N COBMECTMMbIMU C aKTUBHbIM WHIPEAUEHTOM. IOTU
BETEPVHAPHbIE KOMMO3MLMN MOXHO BBOAWUTb MapeHTepanbHO, NepopanbHO Uin NoobiM

APYTM XenaembiM NyTem.

KombuHmnposaHHas Tepanus

CoeguHeHua dopmynbl | MoryT 6bITb MCMOMBL30BaHbl MO OTAEMLHOCTU UMK B
KOMOMHauMM C  JOMOMHUTENbHLIMW  TEpPaneBTUYECKUMW areHTamu AnS  NeYeHus
3aboneBaHMs WNW HapyLleHUsi, OMUCaHHOTO B JAaHHOM [JOKYMEHTe, Takoro Kak
BOCManeHne unu runepnponudeparnsHoe HapyweHue (Hanpumep, pak). B HekoTopbIx
BOMMOLLEHNSX  coefuHeHne copmynbl | obbeaMHeHO B hapmaueBTUYECKOM
KOMOVMHMPOBAHHOM COCTaBe WNU L03UPYETCA B PeXMMe KOMOMHMPOBAHHOW Tepanuu ¢
AOMOMHUTENbHbIM, BTOPbIM  TEpaneBTUYECKMM COEAMHEHMEM, KoTopoe obnagaet
NPOTMBOBOCNANUTENBHLIMU 1 aHTUrMNepnponudepaTMBHbIMA CBOUCTBaMU, WU OHO
NUCNONb3yeTCs ANS NeYeHWs BOCManeHusi, HapyweHus WMMYHHOro OTBeTa Wunu
runepnponudepaTMBHoOro HapyLleHus (Hanpumep, paka). [ononHUTENbHLIN
TepaneBTUYECKM areHT MOXET npeacTaBnatb cobon uHrmburtop Bcl-2, nHrnbutop JAK,
NHrnbuTop PI3K, WHrnbéutop mTOR, NpOTMBOBOCHANMUTENBHbIN areHT,
UMMYHOMOAYNUPYIOWMA areHT, XUMWOTEPaneBTUYECKUA areHT, YCUNUTENb anonTtosa,
HENPOTPOMHLIA PaKTOP, areHT AN NeYeHUst CEPAEYHO-COCYANCTOro 3abonesaHusi, areHT
ANa nedeHus 3aboneBaHWs MNeYeHW, NPOTMBOBUPYCHbLIW areHT, areHT Ans neyvyeHus
3aboneBaHnM KPOBW, areHT Ans nedyeHuss guvabeTta, a Tawke areHT Ans NeYeHus

UMMYHOAEMULUMTHBLIX HapylieHMn. Bropon TepaneBTUYECKMA areHT MoXeT ObITb
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npotmeosocnanutensHbiM NSAID-areHToMm (OT aHrn. nonsteroidal anti-inflammatory agent
- HecTepougHbl MPOTMBOBOCNANMUTENbHLIN areHT). BTopon TepaneBTUYECKMA areHT
MOXET BbITb XUMUOTEPaANEBTUYECKUM areHTom. Btopoe coefuHeHne
dapmayeBTU4YECKOro  KOMOMHUPOBaAHHOrO  CoCTaBa UMM pexmnma  [03MpPOBaHUS
NpeAnoYTUTENbHO UMEET AOMNONMHUTENBbHbIE aKTUBHOCTU K COEANHEHMIO hopmMyrbl |, Takue,
YTO OHM HE OKa3blBalOT OTPULATENbHOrO BO3AENCTBUS APYr Ha gpyra. Takne coeguHeEHNs
NPeAnOYTUTENBHO NPUCYTCTBYET B KOMOUHALUMM B KONMMYECTBAX, KOTOPblE 3PPEKTUBHDI
AN AaHHOW yenn. B ogHOM BONMOLWEHMM KOMMNO3ULUA 4AaHHOMO N306peTeHnIo BKNoYaeT
coeavHeHne copmynbl | nnn ero crepeomsomep, TayTomep, cConbBar, MeTabonuT mnu
hapmaueBTUYECKM NPUEMMIEMYKD CONMb MMM Nponekapctso B komMOuHauyum ¢
TepaneBTUYECKMM areHToMm, Takum kak NSAID.

KombuHnpoBaHHas Tepanus moxeT ObiTb NpoBeaeHa B hopMe OAHOBPEMEHHOMO
unn nocnegosaTtenbHoro pexuma. [lpyn nocneaosaTtenbHOM BBEASHUM KOMBMHaUMA
MOXeT OblTb BBeAEHa MNOCPeACTBOM ABYX unu 6onee seegeHun. KomOuHupoBaHHoOE
BBEAEHNE BKMNOYaAET COBMECTHOE BBEAEHWE C UCMOMb30BaHUEM OTAENbHbIX COCTaBOB
Unu ogHoro apmMaueBTMYECKOro cocTaBa M NnocrneaoBaTenbHoe BBeAeHWe B nobom
nopsiake, rae npeanoyTUTENbHO MMEETCH nepuoj BpemeHwn, korga oba (unu Bce)
aKTMBHbIX areHTa O4HOBPEMEHHO NPOABMSIOT CBON BMOMNOrMyeckne akTMBHOCTH.

MNMoaxoasawme A03MPOBKN ANs NoOOro U3 BbllEyKa3aHHbIX COBMECTHO BBOAUMbIX
areHToB ABMAIOTCA TaKMMMK, KOTOPbIE UCNONb3YIOTCHA B HacTosILLEe BpeMs, U MOryT ObITb
CHWKEHbI 3a cuer KOMOWHWUPOBAHHOTO Aencreus (cuHeprun) BHOBb
NOEHTUDPULNPOBAHHOIO areHTa n Apyrux TepaneBTUYECKMX areHTOB Unu npoueayp.

KomOuHmpoBaHHas Tepanua MOXeT obecneuntb "cuHepruio" ©n  okasaTtb
"cuHepreTmdeckuin” achchekT, T.e. Kkorga JocTuraemblid 3pekT npu  COBMECTHOM
NMPUMEHEHUN aKTUBHbIX WHrpeamneHToB Oonblie, 4em cymma 3pdeKkToB, KOTOopble
nony4aroT Npu OTAENbHOM NMPUMEHEHUN COEAMHEHUN. CNHEpPreTUYECKUn 3PPEKT MOXKET
ObITb MOMNy4YEeH B TOM Crnydvae, €Crnv aKkTUBHblE MHrpeauneHTbl: (1) COBMELLEHbl B O4HOM
npenapare n BBOAATCA WNW LOCTaBMSIOTCSA OAHOBPEMEHHO B BMAE KOMOWHUPOBAHHOW
€4MHNYHOW NnekapcTBeHHON hopMbl; (2) A0CTaBNATCS NO OYePEean UM napannenbHo B
BUAE OTAENbHbIX COCTaBOB; MNKM (3) BBOAATCA MO KakoW-TO gpyron cxeme. Korpa
NPUMEHSETCA anbTEepPHATMBHAA Tepanusa, CUHEPreTUYEeCKUn 3PPEeKT MOXET ObITb
AOCTUrHYT, €CNnN COEAVHEHUSA BBOAAT WMNWM AOCTaBNAT MOCMNEeAoBaTenbHO, T.€. B BUAE
PasHbIX UHBEKLUUA B OTAENbHbIX LWNpULax, OTAEeNbHbIX Tabnetkax wunu kancynax unu
OTAENbHbIX MHAY3MSX. Kak npasBuno, npu anbTepHaTUBHOM Tepanuu 3ddeKTnBHas 403a

KaXXAoro aktMBHOro MHrpegmeHta BBOAUTCA nocneaoBaTtesribHO, T.€. MO NopAdKy, B TO
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BPEMSI Kak Mpu KOMOMHMPOBaHHOW Tepanunm 3DEKTUBHbIE A03bl ABYX wunun Honee
aKTMBHbIX MHIPEANEHTOB BBOAATCA BMECTE.

B KOHKpeTHOM BOMMOWEHUN Tepanuu coeauHeHne dopmynel | wunu  ero
CTepeonsomep, TayTomep, conbBaTt, MeTabonut unu dapmaueBTUYECKM npuemMnemas
CONnb WNN NPOneKapcTBOo MOryT ObiTb OObEAWHEHbI C APYTUMW TepaneBTUYECKMMM,
rOPMOHanbHBIMWN areHTaMmmn UNn aHTUTENamMm, TakKMMM Kak Te, KOTOpPbIE€ ONUCaHbl B JaHHOM
JOKYMEHTE, a TakkKe C XUPYPruyeckum fnevyeHrnem n nyyeBon Tepanuen. Takum obpasom,
KOMOMHMpPOBaHHaA Tepanusa B COOTBETCTBUM C AaHHbIM M300pEeTeHMeM BKNo4aeT
BBEAEHME MO MEHbLLUEN MEPE OAHOro coeauHeHnst opmynbl | Unn ero ctepeonsomepa,
TayTomepa, conbBara, metabonuta wnn apmayeBTUYECKU NPUEMIIEMON CONMU UK
nponekapcTea, a Takke MPUMEHEHWE MO MEHbLUEN Mepe OAHOro Apyroro cnocoba
neyeHust paka. KonmuectBa coeauHeHust (coeguHeHun) opmynel | 1 gpyroro
hapmauyeBTUYECKM AKTUBHOINO TEPaneBTUYECKOro areHTa (areHToB) M OTHOCUTENbHbIE
nepvoabl BBEAEHUA BblIOUpalT Tak, 4TOObl AOCTUYL XEenaemoro KOMOWHWPOBAHHOIO
TepaneBTuyeckoro addexra.

B HeKOTOpbIX BONSOLEHNAX coeguHeHne oopMynbl | nnu ero hapmauyeBTU4eCcKku
NPUEMMNEMYIO COfb MCMOMb3YOT B COYETaHUN C MHIMOUTOPOM apomarasbl, UHIMBUTOPOM
nytn gocdonHosntua-3-kmHasel (PISK)/mTOR, wnHrnbutopom CDK 4/6, uHrnbutopom
HER-2, uHrubutopom EGFR, wHrubutopom PD-1, uHrnbutopom nonu-ALP-pnbosHon
nonumepasbl (PARP), nirubutopom ructrorgesauvetunassl (HDAC), nHrnbutopom HSP90,
nHrnoutopom VEGFR, nHruburopom AKT, xumuotepanuven nnu niobon nx komouHayuen.

B HekoTOpbIX BOMMOLEHUSAX apMaLeBTUYECKYIO KOMMO3ULMIO, COAEpKaLLyto
coeavHeHne copmynbl | nnu ero apmaueBTUYeckn NpuemMnemMmylo Conb, BBOAAT B
komMOnHauymm C TepaneBTUYECKMM areHToMm, BbiOpaHHbIM Cpeau naknurakcena,
aHacTpos3ona, 9Jk3emectaHa, uuknodocdhammga, anmpybuuymHa, ynbBeCTpaHTa,
netposona, remyurtabuHa, Tpactysymaba (HERCEPTIN®, Genentech), Tpactysymaba
amtaHcnHa (KADCYLA®, Genentech), nercounrpactuma, dunrpactuma, TamokcudeHa,
gouetakcena, TopemmdeHa, BuHopenduHa, kaneyntabumHa n nkcabenmnoHa.

B HeKoTOpbIX BONSOLWEHUAX coeguHeHne doopmynbl | nnu ero bapmauyeBTU4eCcKu
NPUEMMEMYIO CONMb WUCMOMNb3YIOT B COYETAHUN C TOPMOHONOKMPYIOLWENn Tepanuewn,
XMMUOTEPANUEn, IyyvyeBOW Tepanuen, MOHOKMNOHalNbHbIMW  aHTUTENaMM Unn KX
KOMBUHaUmMsMu.

FopmoHOnokupyowas Tepanus BKMNOYAET MNPUMEHEHWE areHToB, KOTOopble
BrnoKNPYIOT NPOAYKLUMIO 3CTPOreHoB unu OrnokupyrloT 3CTPOreHosble peuentopbl. B
HEKOTOPbIX BOMMOLUEHUAX FOPMOHOMNOKMPYIOLWAa Tepanusa BKMIOYAET MNPUMEHEHUE

MOAYNATOPOB 3CTPOreHOBbLIX PELENnTOPOB M MHIMOUTOPOB apomartasbl. Moaynsatopbl
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3CTPOreHOBbIX PELIENTOPOB BKOHAT TPUPEHNUNITUIIEHOBbIE NPOU3BOAHBIE (Hanpumep,
TamMOKCUPEH, TOpeMUdEH, APONOKCUMEH, 3-rngpokcutamokcuden, naokcnden, TAT-59
(bochopunuposaHHoe npou3BogHoe 4-ruapokcutTamokcudeHa) " GWwWb5638
(kapOOHOBOKMCMOTHOE MPOM3BOLHOE TaMOKCU(DEHA)); HECTEepoMAHbIE MOAYMNSATOPbI
3CTPOreHoBbIX peuenTopos (Hanpumep, panokcudeH, LY353381 (SERM3) n LY357489);
CTEPOUNAHbIE MOAYNATOPbl  3CTPOreHoBbIX peuentopoB (Hanpumep, [CI-182,780).
NHrmbuTopbl apomaTtasbl  BKMOYAT  CTEpPOMAHblE  UHIMOUTOpPbI  apomarasbl WU
HecTepouaHble MHrMbuTopbl apomarasbl. CTepouaHble  MHrMOUTOpPbI  apomarasbl
BKIIOYAIOT, HO HE OrpaHuyMBasiCb UMW, 3K3emMecTaH. HectepougHble WHIMOUTOPDI
apomarasbl BKIOYaoT, HO HE OrpaHNYMBasCb UMW, aHaCTPO30M N NETPO30.

B HeKoTOpbIX BOMMOLEHNAX coeguHeHne doopmynbl | nnu ero bapmauyeBTU4eCcKu
NPMMEHEHne BBOAAT B KOMBuHayum ¢ nHrnbutopom CDK 4/6. B HEKOTOPbIX BOMMOLEHUSAX
nHrnbutop CDK 4/6 npeactasnsetr cobow nanbouyuknubd (PD-0332991), pubouymknubd
(LEEO11) nnn LY283519. B HekoTopbIx BonnoweHnsx nHrnbutop CDK 4/6 npegcrasnser
cobon LEEO11. B HekoTopbix BonnoweHmsx puboumknnbd (LEEO11) BBOAAT B 403€ OT
npumepHo 10 mr B AeHb A0 npumepHo 1000 Mr B AeHb. B HEKOTOPLIX BOMMOLEHUAX
LEEO11 BBogsaT B Ao3e npumepHo 400 mr B AeHb, npyumepHo 500 mr B A€Hb vnn
npumepHo 600 Mr B geHb. B HEKOTOPLIX BONMOLWEHUAX CyTOYHYO A03y LEEO11 BBOAAT
nepopanbHo. B HEKOTOPLIX BOMMOLEHMSIX CYTOUHYIO 803y pubounknuba (LEEO11) BBogaT
nepopanbHO OAWH pa3 B AE€Hb B TEYEHUE TPEX Heferb, NOCNe Yero crefyeTt HefenbHbIn
OTAbIX OT NEKapPCTBEHHOro npenapara, B TedeHme kotoporo pubouuknud (LEEO11) He
BBOAUTCS.

B HekoTopbIxX BONMOLWEHMAX coeamHeHne dopmyrbl | unu ero dapmaneBTnyecku
NPUEMNEMYIO COMb BBOAAT B KOMOWHaUMM C MHIMOMTOPOM nNyTU (PoCcHONHOIUTUA-3-
kmHasbl (PI3BK)/mMTOR. B HEKOTOPbIX BOMMOLWEHMAX UHIMOUTOP NyTU POCHONHO3NTUA-3-
kmHasbl (PI3BK)/mTOR npegcraBnser cobow aseponumyc, Temcuponumyc, BEZ235
(aakronucub), BYL719 (anbnenucub), GDCO032 (tasenuncub), BKM120 (6ynapnmcmd),
BGT226, GDC0068 (mnaraceptnb), GDC-0980 (anutonucmb), GDC0941 (nuktunucmob),
INK128 (MLNO128), INK1117, OSI-027, CC-223, AZD8055, SAR245408, SAR245409,
PF04691502, WYE125132, GSK2126458, GSK-2636771, BAY806946, PF-05212384,
SF1126, PX866, AMG319, ZSTK474, Cal101 (ngenanncnb), PWT33597, CU-906, AZD-
2014 vnn CUDC-907. B HeKOTOpbIX BOMSOLEHUSAX UHIMBUTOP nyTn pocomHosutTmng-3-
knHasbl (PIBK)/MTOR npeactasnsetr cobon aseponumyc. B HEKOTOPbIX BOMMOLLYEHUAX
3BEPONIMMYC BBOAAT B 403€ OT NPUMEPHO 1 Mr B AeHb 40 npumepHo 20 Mr B AeHb. B
HEKOTOPbIX BOMMOLEHUSAX 3BEPONUMYC BBOAST B [J03€ NPUMEPHO 2,5 Mr B AeHb,

npumepHo 5 Mr B geHb vnu npumepHo 10 mr B AeHb. B HEKOTOpbIX BOMNOLWEHMSX
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CYTOUYHYIO [03y 3BEpOonvMMyca BBOASAT OAWH pa3 B A€Hb. B HEKOTOpbIX BOMMOLEHUSX
NHrMbuTop nytn poconHosntma-3-kmHasel (PI3K)/mTOR npeacrasnaet cobon BKM120
(6ynapnucnb). B HekoTopbix BonnoweHusx BKM120 (6ynapnucmnb) BBOAAT B A403€ OT
npumMepHo 5 mMr B AeHb A0 npumepHo 500 mr B AeHb. B HEKOTOpbIX BOMMOLLEHUNAX
BKM120 BBogaT B fo3e oT npumepHo 50 mr B geHb Ao npumepHo 100 mr B AeHb. B
HekoTopbix BonnoweHmnax BKM120 seoasat B fose npumepHo 100 mr B aeHb. B
HEKOTOPbIX BOMMOLEHUAX CYTOUHYO a03y BKM120 BBOASAT OaMH pa3s B AeHb. B
HEKOTOPbIX BOMMOLYEHMAX WHIMOUTOP nytn GocthonHosntua-3-knHasol (PI3K)/mTOR
npeacrtaenset cobon BYL719. B HekoTopbix BonnoweHusix BYL719 BBogsaT B fo3e OT
npumepHo 25 Mr B AeHb A0 npumepHo 1000 Mr B AeHb. B HEKOTOPLIX BOMMOLLEHUSX
BYL719 BBogaT B Ao3e npumepHo 250 mr B AeHb unn npumepHo 350 Mmr B AeHb. B

HEKOTOPbIX BOMSIOLEHNSX CYTOUHYIO 03y BYL719 BBOAAT O4UH pas B AEHb.

MeTtabonuTbl coegnHeHnn doopmynbi |

Takke nog o6vem gaHHOro M3obpeTeHus noanasarT NpoAyKTbl MeTabonmsma in
vivo opmynbl |, OnnMcaHHOMW B [AaHHOM JAOKyMeHTe. Takue npoaykTbl MOryT
obpasoBblBaTbCA, Hanpumep, MpPU  OKWUCMEHWM, BOCCTaHOBMEHUKW,  TMAPONnu3e,
amMuanpoBaHUK, Ae3aMmnanposaHnu, aTepudukaymm, Aeatepudukaymm,
depMeHTaTMBHOM pacliennieHm n T.N. BBOAMMOro coeauHeHusi. COOTBETCTBEHHO,
n3obpeTeHune BknoYaeT MeTabonuTbl CoeguHeHn opmMy-nbl |, B TOM YMCne COeAUHEHNS,
MofnyYeHHble B MpouUecce, BKMNIOYAOWEM KOHTAaKTUPOBaHWE COeAMHEHUS [aHHOro
N300pETEHNS C MMEKOMUTALWMM B TEYEeHWe nepuoja BPEMEHU, LOCTaToOYyHOro Ans
nony4YeHns ero MetTabonn4yeckoro NpoaykTa.

MeTtabonuyeckne npoayKkTbl 0ObIYHO BbISABNSAOT NYTEM NPUrOTOBMIEHNSI MEYEHHOIO
pafMoaKTMBHLIM M30TOMOM (Hampumep, “C wnmn *H) coesuHeHVs cornacHo AaHHOMy
n3obpeTeHnto, BBEAEHUSI €ro NapeHTepansHO B AeTEeKTUpyeMon go3se (Hanpumep, 6onee
yem npumepHo 0,5 Mr/Kr) >XMBOTHOMY, TakOMy KaK KpbiCa, Mblllb, MOPCKas CBUHKA,
obesbsiHa, UK YEenoBeKy, OCTaBNAs AOCTaTOMHO BPEMEHU ANSA TOro, YTobbl MeTabonuam
npousowen (kak npasuno, npumepHo oT 30 cekyHa Ao 30 4vacos), U BblaeneHus
NPOAYKTOB €ro npeobpasoBaHns U3 MO4YM, KPOBU UK Apyrnx Guonornyecknx obpasuos.
3TN npoaykTbl NErko BbIAENUTb, TaK Kak OHW MOMEeYeHbl (Apyrve BbIAENSIOT C
NCNONb30BAHMEM aHTUTEMN, CMnoCobHbIX CBA3bIBATb 3MWTOMbI, COXPaHAOLWMECA B
meTabonute). MeTtabonuyeckne CTPYKTypbl OnpeaenstoTcea obbluHbIMKM - criocobamu,
Hanpumep, nytem aHannsos MC, XXKX/MC unu AMP (agepHoO-MarHUTHbIW pe3oHaHc). Kak
npasvno, aHanus mMeTabonuToB MNPOBOAMTCHA TakMM e obpasom, kak U OBbl4HbIE

nccnegosaHuA meTabonuama NeKapCTBEeHHbIX cpeacTs, XopoLlo n3BecCTHbIe
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cneunanuctam B gaHHou obnactn. Metabonuyeckne npoayKkTbl, 4O TEX NOP, NOKA OHU HE
obHapyxu1BatoTCs in vivo, MOryT ObiTb MCNOMb30BaHbl B AMArHOCTUYECKMX aHanuaax Ans

TepaneBTUYECKOro J031POBaHWS COeANHEHMIN COrNacHoO JaHHOMY U306peTeHMIO.

MpoAyKTbl NPON3BOACTBA

B Apyrom BONNoOLWEHUN AaHHOTO U30OpEeTEHNS NPEANOXKEH NPOAYKT NPOU3BOACTBA,
unu "Habop", coaepxawun marepuanbl, KOTOpPbl€ MOXHO MCMONb30BaTb ANSA NEeYeHUs
3aboneBaHnin 1 HapyLLUEHUI, ONUCaHHbIX Bbille. B ogHOM BONMOLEHUN HAabop CoaepKuT
KOHTENHEp, coaepawmn coeguHeHne dopmynbl | unu ero crepeomsomep, TayTomep,
conbBart, metabonut unu dapmMaueBTUYECKN MPUEMMEMYIO COMb WU MPOSIEKApPCTBO.
[aHHbIn Habop TaKkKke MOXET COAEPKaTb ITUKETKY UMW BKNAAbIL, BMIOXEHHbIA B YNAKOBKY
WUNU COEAUHEHHBIN C KOHTEMHEPOM. TepMunH "BKnagbill B YNakoBKY" MCMOMNb3yeTCsa AN
0B03Ha4YeHNs  UHCTPYKUUK, OOBLIMHO  BKMOYAEMbIX B KOMMEPYECKME  YMakOBKU
TepaneBTUYECKMX MNPOAYKTOB, KOTOpblE cogepXaT WHpopMaymio O nokasaHusix,
NPUMEHEHUN, [03MPOBKE, BBELEHWUM, MPOTUBOMOKA3AHMAX WWNU NPEefoOCTEePEKEHMSX,
KacaroLMXCs NPUMEHEHNSA TakNX TepaneBTMYECKUX NPOAYKTOB. MNoaXoasLLMe KOHTENHEPDI
BKIOYaroT, Hanpumep, OyTbinky, ¢nakoHbl, LWNpuubl, BGNUCTEpHbIE YNakoBKM W T.4.
KoHTenHep MOXeT ObITb BbINOMHEH M3 PasnUYHbIX Martepuanos, TakMX Kak CTEKNO WUnu
nnactmk. KoHTEMHep MOXEeT coaepXarb coeguHeHme opmynbl | mnm ero cocras,
KOTOPbI ABNSeTCA 3PPEKTMBHLIM ANA NEYEHUS COCTOAHUS, U MOXET UMETb CTEPUNbHOE
BXOAHOE OTBEpPCTME (Hanpumep, KOHTEWHEpP MOXET npeacTaBnatb cobon nakeT Ans
BHYTPMBEHHOIO pacTeopa unu nakoH, umerwmin npobky, npokanbiBaeMyto Urrnon Ans
MOAKOXHbIX WHBbEKUWMN). [0 MeHbluen Mepe OAWH aKTMBHbIA areHT B KOMMO3WLMM
npeacrasnseT cobon coeamHeHne dopmynbl |. Ha aTukeTke nnm Bknagbie B yNakoOBKY
yKa3aHo, YTO AaHHas KOMMO3ULMA MUCNONb3yeTcs ANA NeyYeHnss BbIOpaHHOro COCTOSIHUS,
Takoro kak pak. Kpome 1oro, Ha 3TUKETKe Unn BKNaabIe B YNAKOBKY MOXET ObITb yka3aHo,
YTO MauuweHT, MOABEPralvLUNCA  JIEYEHMIO, UWMEEeT Takoe HapylleHue Kak
rmnepnponudepaTMBHoOe HapyLleHne, HenpoaereHepauns, rmneptpodus cepaua, 6onb,
MUrPEHb UNN HeMpoTpasmaTudeckoe 3abonesanHns unm coboitne. B ogHOM BONNOLEHUM
Ha 3TUKETKE WNWN BKNajbllle YKas3aHo, 4YTO KOMMO3MUMS, cojepxawjas CoejuHeHue
dopmynbl |, MOXeT BbITb MCNONb3OBaHa ANA NEYEHUA HAPYLUEHUS, Pa3BUBLLErOCH B
pesynbTaTe aHOMaribHOro pocTa KrneTok. Ha aTukeTke nnm Bknagbile B YNAKOBKY TakKe
MOXET ObITb YKa3aHO, YTO KOMMO3MLMA MOXET ObITb UCNONb30OBaHa ANA NEYEHUa Apyrnx
HapyLIeHNN. ANbTEPHATMBHO UMW JOMOMHUTENBHO, NPOAYKT NPOU3BOACTBA TAKKE MOXET
cogepkaTb BTOPOW KOHTEMHEpP, coepxkawuin dapmaueBTudeckn npuemnemoin 6ydep,

Hanpumep, BakTepuocTaTuieckylo Boay ANa uHbekumn (bacteriostatic water for injection,
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BWEFI), 3abydepeHHbin dochatom HU3MONorMyeckuin pacTeop, pactsop PuHrepa wu
pacTBOp AEKCTPO3bl. TaKKe OH MOXET BKNIOYaTb Apyrve martepuarnbl, XenarerbHble C
KOMMEPYECKON TOYKM 3PEHMS U C TOYKM 3PEHMSA MOMb3oBaTend, B TOM 4ucrne apyrue
Bydepsbl, pasbaButenu, PUNbTPbI, UMbl U LWNPULGI.

Habop Takke MOXET coaepaTb ykasaHusi Mo BBEAEHUIO COeanHEHNa opmynbl |
N BTOPOro hapmaueBTUYECKOro CocTasa, ecrnm OH NpucyTCcTByeT. Hanpumep, ecnu Habop
COAEPXKMT MEPBYIO KOMMO3NLMID, COAEPXKaLlylo coeauHeHne dopmynbl |, n BTOpPOM
dhapmaueBTUYECKM COCTaB, TO Habop TawkwKe MOXET BKMYaTb YyKasaHus Mo
OAHOBPEMEHHOMY, NMOCneaoBaTenNbHOMY UNKU pasgenbHOMY BBEAEHUIO NEPBON U BTOPOU
hapmayeBTUYECKON KOMMO3ULUIA NALUMEHTY, HY>KAaoLWEeMyCsl B 3TOM.

B apyrom sonnoweHun Habopbl NOAXOAAT ANS AOCTaBKN TBEPAbIX NepoparnbHbIX
dopm coeauHeHus copmynbl |, Takux kak Tabnetkm wunu kancynel. Takom Habop
NPeANOYTUTENBHO BKINIOYAET PAA €4MHUYHBIX 4O3MPOBOK. Takme Habopbl MOryT BKMOYATb
KapTy C [O3MpOBKamu, pPacrnonoXeHHbIMM B  MNOpsAKke WX npejnonaraemoro
ucnonb3oBaHuda. [lpumepom Takoro Habopa sasnsetca "OnuctepHas ynakoBka'.
BnuncrtepHble ynakoBkM XOPOLUO U3BECTHbl B YNaKOBOYHOW MPOMBILLIIEHHOCTU N LUMPOKO
NCNONb3YITCA ANA YNakoBKN hapMaueBTUYECKUX E€4UHUYHBIX NEKaPCTBEHHbIX (OOPM.
Mpun >xenaHnm MOXeT npunaratbCa MOMOLUHUK ANS 3anoMWHaHWSA, Hanpumep, B Buae
uncen, 6ykB NN 4pyrux MapkUpoBOK UMK C KaneHaapHoMW BCTaBkoW, o603HavatoLwen gHu
B CXEMe NeYeHuns, B KOTopble MOryT ObiTb BBEEHbI A03b.

CornacHo ogHOMY 13 BOMMOLLEHNN HAbop MOXET BKMOYaTh (&) NepBbI KOHTENHEP
C coeauHeHnemM opmynbl |, cogepxammcs B HEM; 1, BO3MOXHO, (b) BTOpPON KOHTENHEP
CO BTOPbIM apmMaueBTMYECKMM COCTaBOM, COAEPXAaLMMCA B HEM, r4e BTOPOU
hapmaueBTUHECKNI cocTtas COAEPXUT BTOpOE coeavHeHune c
aHTUrMNepnponM@EepaTBHON  aKTMBHOCTbIO. ANbTEPHATMBHO UMM LOMOSHUTENBHO,
JaHHbIN  Habop Takke MOXET cojep)aTb TPETUMA KOHTEMHEp, CcoaepXKaliuin
hapmaueBTMyeCKM npuemnembin 6ydep, Hanpumep, BakTepuocTaTtudeckylo BoAy AnNS
uHbekynn (BWFI), 3abydepeHHbin dochatom usnonormyecknin pacteop, pactsop
AekcTpo3bl M pactBop PuHrepa. OH Takke MOXET BKNoYaTb Apyrne marepuvanbl,
XenartenbHble C KOMMEPYECKON TOYKN 3PEHUS U C TOYKM 3PEHUSA MONb3oBaTensd, B TOM
yncne gpyrue 6ydepsl, pazbasutenn, dunbTPbI, UMbl U LLUAPULbI.

B HekoTOpbIX Apyrnx BOMMOLWEHUAX, r4e Habop COAEPXUT KOMMNO3NLMIO PopMynbl
| 1 BTOPOM TepaneBTUHECKUW areHT, 3TOT Habop MOXET CoaepXKaTb KOHTEMHEep Ans
COAEPKaHUA  OTAEnbHbIX KOMMO3WMUMW, Hanpumep, pasjeneHHbln  rakoH  unu
pasgeneHHbIn nNakeT U3 Ponbry; TeM He MeHee, OTAEfNbHble KOMMO3ULUN TakKe MOryT

coaepaTbCa B OAHOM, HepasgerneHHOM KOHTerHepe. Kak npaBuno, HaGop CoaepuT
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WHCTPYKLMM MO BBEAEHUIO OTAENbHbIX KOMNOHEHTOB. Popma Habopa aBnseTca ocoBeHHo
BbIFOAHOW, KOrga OTAEnbHble KOMMOHEHTbl MPEeANOYTUTENbHO BBOAUTb B Pa3NUYHbIX
NeKkapCTBEHHbIX hopmax (Hanpumep, nepopanbHON U NapeHTepanbHOW), C pasnnuyHbIMA
WHTEepBanamu JO3UPOBKU, UMK KOTAa TUTPOBaHWE OTAENbHbIX KOMMNOHEHTOB KOMOUHaL MK

xenatenbHOo NpoBoAUTb NnevailmmMm Bpayvom.

Mony4eHne coegmnHeHnin dopmynbl |

CoeguHenusa copmynbl | MOryT 6bITb CUHTE3UMPOBaHbI C MOMOLLBIO MYTEW CUHTE3a,
KOTOpblE BKIIOYAIOT MPOLECChl, aHarnornyHble TeMm, KOTOPble XOPOLLUO W3BECTHbl B
XMMUYECKUX obnacTsix, 0COOEHHO B CBETE AAHHOIO OMUCAHMUSA, N TEM, KOTOPbIE OMUCaHbI
ana apyrmux retepouyuknos B: Comprehensive Heterocyclic Chemistry I, Editors Katritzky n
Rees, Elsevier, 1997, Hanpumep, Tom 3; Liebigs Annalen der Chemie, (9):1910-16,
(1985); Helvetica Chimica Acta, 41:1052-60, (1958); Arzneimittel-Forschung, 40(12):1328-
31, (1990), kakabiA U3 KOTOPbLIX CneumanbHO BKIOYEH MOCPEACTBOM CCbINKN. MCxoaHbie
mMarepuanbl, Kak npasusio, AOCTYMHbI N3 KOMMEPYECKUX MCTOYHMKOB, Takmx kKak Aldrich
Chemicals (Munyoku, BuckoHcuH, CLUA) unm moryT ObiTe NErko Nony4YeHbl C NOMOLLbIO
cnocoboB, XOPOLIO M3BECTHLIX Creynanuctam B JaHHOW obnactn (Hanpumep, nonyyveHsbl
cnocobamun, B Uenom onucaHHbiMM B Louis F. Fieser and Mary Fieser, Reagents for
Organic Synthesis, v. 1-23, Wiley, N.Y. (1967-2006 ed.), unu B Beilsteins Handbuch der
organischen Chemie, 4, Aufl. ed. Springer-Verlag, Berlin, Bknioyas gononHeHusa (Takke
AOCTYMHblE Yepes oHNnanH-6a3y aaHHbIX Beilstein).

MNpeobpa3oBaHs CUHTETMYECKUX XUMUYECKMX BELLECTB U METOAUKU 3alUUTHbIX
rpynn (poGaBneHuss W yjaneHus 3aluTHbIX [PYynn), WCNonb3yemble B CUHTE3e
coeanHeHnn popmynbl |, a Takke HeOOXoANMbIE peareHTbl U NPOMEXKYTOUHbIE NMPOAYKTbI
XOPOLLO U3BECTHbI B aHHOM 06nacTu 1 BKMOYaloT, Hanpumep, Te, KOTopble onncaHbl B R.
Larock, Comprehensive Organic Transformations, VCH Publishers (1989); T. W. Greene
and P. r.M. Wuts, Protective Groups in Organic Synthesis, 3" Ed., John Wiley and Sons
(1999); n B L. Paquette, ed., Encyclopedia of Reagents for Organic Synthesis, John Wiley
and Sons (1995) n B X nocneaywoLwmx N3gaHmsax.

CoeguHeHua copmynbl | MoryT 6bITb MOMy4YeHbl NO OTAEMBbHOCTU WU B BUAE
OMONNOTEK COEAMHEHUI, CoaepXKalimMx MO MeHbLen mepe 2, Hanpumep ot 5 go 1000
coeguHeHnn nnm ot 10 go 100 coeanHeHn. Bubnmnotekn coegmHeH popmynbl | MOryT
OblTb MONyYeHbl NyTEM KOMOWHATOPHOro noaxoga "pasgenuTb U cMelaTth” unm nyTem
MHOXECTBEHHOrO napannenbHOro CMHTE3a C UCMOMb30BaHMEM XMMUYECKMX peakyumni B
pacTBOpe UNn Ha TBepaon dase, C MOMOLLBIO MPOLEAYp, M3BECTHbIX Cneyuanuctam B

AaHHon obnactn. Takmm obpasom, COrnmacHO APYroMmy acnekTty AaHHOro n3obpeTreHus
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npeanoxeHa oubnuoteka coeamHEHUI, cogepkaLlas no MeHbLUEN Mepe ABa COeANHEHUS
nnn nx papmayeBTUYECKN NPUEMMEMbIE COMN.

MNpumepbl, NpPUBEAEHHbIE B JAHHOM  AOKYMEHTe,  npeaycmarpusaroT
WNNICTPaTMBHbIE CMOCOoBbI NONyvYeHns coeauHeHun dopmynel |. Cneuyvanuctam B
AaHHOM obnacTtu B6yaeT NOHATHO, YTO ANSA CUHTE3a coeaunHeHun opmynbl | moryT ObiTb
MCMNONb30BaHbl APYrue Nyt cuHTesa. XoTa B rpadumyeckux marepuanax u B npumepax
n306pakeHbl N OOCYXKAAOTCA KOHKPETHbIE UCXOAHbIE MaTepuarnbl U peareHTbl, OHU MOTyT
ObITb NErko 3aMeHEHbI APYrMMU UCXOAHBIMW MaTepuanammn 1 peareHTamm 4nsi Nony4YeHus
pasHooOpasns MNpPOU3BOAHbLIX W/WNWM YCNOBUMA peakuynn. Kpome TOoro, MHOrve us3
WNNIOCTPaTUBHBIX COEAMHEHMIN, MOMYYEHHbIX OMMCaHHbIMKM cnocobamm, MoryT ObiTb
AOMOMHUTENBHO  MOAMMUUMPOBAHbI B CBETE AAHHOIO ONUCaHMS C  MOMOLLbIO
TPAANLUMOHHBIX XUMUYECKMX PEeaKLMi, XOPOLUO W3BECTHbIX cneyuanictam B JaHHOW
obnactu.

Mpyn nonyyeHun coeguHeHnn opmyn | moxer ObiTb Heobxoguma 3awmTa
OTAaneHHbIX PYHKUMOHAMNbHbIX rpynn (Hanpumep, NEPBMYHOIO MMM BTOPUYHOTO aMuHa)
MPOMEXYTOUHbLIX MPOAYKTOB. HeobxoamMmocTb B Takon 3awmre OyaeT U3MEHSATbCA B
3aBUCMMOCTM OT NPUPOALI OTAANEHHON hYHKLMOHANBHOW rpynnbl U OT YCIOBUK Cnocobos
nonyyeHus. logxogsawme rpynnbl ANS  3aWWTbl aMUHOrPYNMN  BKMOYAKT  aueTtun,
TpudTtopayetun, TpeT-OyTokcmkapbonmn (BOC), 6eHsunokcukapbonnn (CBz) u 9-
donyopeHnnmeTuneHokemkapbonmn (Fmoc). HeobxogmMmocTb B TakoW 3alyuMTe Ferko
onpeaenuT cneynanuct B gaHHon obnactn. Obuee onucaHwe 3aluTHbIX rpynn U ux
npumeHeHue cm. B T. W. Greene, Protective Groups in Organic Synthesis, John Wiley &
Sons, New York, 1991.

B cnocobax nonyyeHus coeguHeHnin popmynbl | MOXeT ObITb BbIFO4HO OTAeneHue
NPOAYKTOB peakuum Apyr OT Apyra u/vnm oT UCXOA4HbIX MaTepmnanos. Hy>Hble NPpOAYKTbI C
Ka)KAOro 3Tama Wnu Cepum 3TanoB OTAENSIOT W/WMW OYMLLAKOT AO HY>XHOW CTEneHu
FOMOTr€HHOCTW C NMOMOLLBIO METOAMK, M3BECTHbIX B AaHHOW obnactu. Kak npasuno, Takoe
pasgeneHne BKMIOYaeT MHOroasHyto 3KCTPakuMio, KpUcTannusauyuio ns pactBopuTens
WM  CMecu pacTBOpuTeEnen, AuCTunnsuulo, cybnumaymio wunm  xpomartorpaduio.
XpomaTtorpacduss MoxeT Bkhodatb noboe 4ymucno cnocoboB, BKMKO4Yas, HanpuMmep:
obpalleHHO-ha3oByld U HOPMarbHO-PA30BYIO;  3KCKIMIO3MOHHYK;  WOHOOBOMEHHY!IO;
cnocobbl U annapaTbl XMAKOCTHOM XpomaTtorpadunm BbICOKOrO, CPEAHEro U HU3KOro
AaBIeHVs; ManomMacTabHyo aHanmuTUYECKyr; XpomaTorpaduio ¢ NCeBAOABWKYLLMMCS
cnoem (simulated moving bed, SMB) wu npenapaTuBHyld TOHKOCMOWHYKO UMK
TONCTOCMNOWHYIO XpomMaTtorpaduio, a Takke METOAMKN MarnomacLUTabHOW TOHKOCIIONHON U

donaw-xpomaTorpacpun.
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Hpyron knacc cnocoboB pasgeneHunsa BkroyaeT obpaboTky CMecu peareHToMm,
BblOpaHHbIM ANs CBA3bIBAHUSA UMW UHbIM 0OpasoM OTAENEHUA HYXHOro npOAYKTa,
HenpopearnpoBaBLUEro MCXOAHOro marepuana, noboyHoro npojykra peakuum v T.n.
Takue peareHTbl BKMIOYAOT agcopbeHTbl nunm abcopbeHTbl, Takue Kak akTMBUPOBAHHbIN
yronb, MOMEKYrNsipHble CUTA, WOHOOOMEHHbIE Cpeabl U T.N. ANbTEPHATUBHO, peareHTbl
MOTyYT ObITb KMCITOTAMK B Criy4ae OCHOBHOIO MaTtepuana, OCHOBaHUSIMW B Criyvae KUCnoro
mMaTepmana, CBS3bIBalOWUMN peareHTamn, TakMMy Kak aHTuTena, cesasbiBatome 6enku,
CENEKTUBHbIMU XENnaTUpPYLWMMN areHTamun, TakuMn Kak KpayH-3dupbl, peareHTbl Ans
3KCTparnpoBaHMs WOHOB B cucteme xmakoctbikmakocts (LIX) u 1., BbiBop
COOTBETCTBYHOLUMX CMOCOBOB pasfeneHus 3aBuCUT OT  MNPUPOAbI  MCMOMb3yeMbIX
MaTepuanoB, Hanpumep, OT Temnepatypbl KANEHUA W MOMNEKYNSPHOW MacChbl MNpu
anctmnnagum n cybnumagun, oT Hanmuusa Unu oTCYTCTBUS MOMSPHbIX PYHKUMOHAMbHbIX
rpynn npy xpomarorpaduun, oT CTabunbHOCTM MaTepuanoB B KUCIOTHbIX U OCHOBHbIX
cpeaax Nnpu MHOrogasHom 3KCTPaKuum u T.m.

Cmecu guactepeomepoB MOryT ObiTb pasgeneHbl Ha OTAEMbHbIE AMacTEPEOMEpDI
Ha OCHOBaHUM WX PUIMKO-XMMUYECKNX Pas3nuyuni C MOMOLLbID CnocoboB, XOPOLLO
M3BECTHbIX cneyuanucTtam B AaHHOW obnacTtu, Hanpumep, C NOMOLLBI Xpomartorpadum
nvnn pPakUNoHHOW KpucTannusayun. SHaHTUOMEPbl MOryT ObiTb pasgeneHbl nyTem
npeBpaLleHna 3HaHTUOMEPHOM CMEeCcU B CMeCb [MacTepeoMepoB MNyTEM peakyum C
COOTBETCTBYIOLUMM  OMTUYECKN aKTUBHbIM CO€AUMHEHUEM (Hanpumep, XupanbHbIM
BCMOMOraTenbHbIM areHTOM, TakMM Kak XupanbHbI CNUPT U xnopug kncnotel Mowepa),
pasgeneHvs  AnactepeoMepoB W MpeBpaweHus (Hanpumep, nyTem ruaponunsa)
OTAENbHbIX AMacTEPEON3OMEPOB B COOTBETCTBYIOLLME YNCTbIE 3HAaHTUOMEPLI. Kpome Toro,
HEeKOTOpble W3 COEAWHEHWA J[aHHOro u3obpeTeHus MoryT ObiTb aTponomsomepamu
(Hanpumep, 3aMeLeHHbIMM guapunamm) u paccMaTpuBaltoTCs Kak YacTb [JaHHOro
n3obpeTeHnsa. OSHaHTMOMEpbl Takke MOryT ObiTb pasgeneHbl C  UCMNONb30BaHUEM
xvpanbHon BOXKX (BblcOkoa(hheKTUBHAA KNAKOCTHAA XpOMaATOrpaduns)-KONOHKN.

OTAEenbHbBIM CTEPEOM3OMEP, HAaNpPUMeEpP, 3HaHTUOMEP, NO CyLecTBY CBOOOAHLIN OT
ero crepeomsomepa, MOXeT ObiTb MNONydeH pasgeneHnem paueMmyeckon cmecu C
MOMOLLbIO Takoro cnocoba kak POpMMpOBaHWE AMACTEPEOMEPOB C MCMOMb30BaHUEM
ONTMYECKN aKTUBHbIX pasgensowux areHtos (Eliel, E. and Wilen, S. “Stereochemistry of
Organic Compounds,” John Wiley & Sons, Inc.,, New York, 1994; Lochmuller, C. H.,
(1975) J. Chromatogr., 113(3):283-302). Payemnyeckne cmecu xupanbHbIX COSANHEHUN
AaHHOro n3obpeTeHns MoryT ObiTb pasgeneHbl U M3oNUPOBaHbl C MOMOLLLID MOOoro
noaxoasuiero cnocoba, skntovas: (1) ©opMUpoBaHNE NOHHBIX, ANACTEPEOMEPHbIX CONEN

C XMpanbHbIMW COeAUHEHVSIMU U pasfeneHne nytem pakyMoHHOW KpucTanimsaymm unm
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apyrumn cnocobamu, (2) dbopMmmnpoBaHmMe AMacTeEPEOMEPHbIX COEANHEHNI C XMpParbHbIMA
peareHTamMu AnNs AepuBatu3auuun, pasjeneHve guactepeoMepoB U npeBpalleHue B
4YUCTblE CTepeou3omepbl, U (3) oTaeneHne no CyLWeCcTBY YUCTbIX UNU OBOraleHHbIX
CTEpEOU3OMEPOB HanpsMyld B xupanbHbix ycnosusix. Cm: " Drug Stereochemistry,
Analytical Methods and Pharmacology,” Irving W. Wainer, Ed., Marcel Dekker, Inc., New
York (1993).

B cnocobe (1) anactepeomepHble Convm MoryT ObiTb 00pasoBaHbl NyTeM peakumm
SHaHTUOMEPHO YMUCTbIX XMpanbHbIX OCHOBAHWMW, TakuxX Kak OpPYyLWH, XVMHWH, 3deapwH,
CTPUXHWH, o-MeTUn-B-peHunatunammd  (amdetammd) M T.N., € aCUMMETPUYHBLIMU
COEAVHEHNSIMW, HECYLUMMM  KUCMOTHYI  (PYHKLUMOHANbHYK  rpynny, Takumu Kak
kapboHoBas kucrota n cynboHoBas kucrnoTa. [uactepeomepHble conu MoryT ObiTb
WHAYUMPOBaHbI K pasgeneHuio nytem GpakuyMoOHHOW KpucTannusaumm WM UOHHOW
xpomarorpadpun. [ns  pasgeneHns  OnTUYECKUX  U3OMEPOB  aMMHOCOEAUHEHUN
fobasneHne xvpanbHblX KapOOHOBbLIX WAN  CYNbMOHOBBLIX KWUCMOT, Takmx Kak
kKamopcCynbOHOBaA KUCNOTa, BUHHAS KUCNOTA, MUHAANbHas KACNOTa WM MONOYHas
KMCNoTa, MOXET NPMUBECTU K 06pasoBaHmIO AMacTepeoMepPHbIX COMNen.

AnbTepHatmBHo, B cnocobe (2) cyberpar, KOTOpbI AOMmKeH ObiTb pasgene,
noaBepratoT B3aVMOLEWCTBUIO C OLHUM 3HAHTUOMEPOM XUPAnNbHOMO COEAUHEHUS C
obpasosaHuem gunacrtepeomepHon napel (E. and Wilen, S. “Stereochemistry of Organic
Compounds”, John Wiley & Sons, Inc., 1994, p. 322). [lnactepeomepHble COeaUNHEHNS
mMoryT ObiTb oBpasoBaHbl B peakuyMM acUMMETPUYHBIX CO€AMHEHUA C SHAHTUOMEPHO
YACTBIMU XUparnbHbIMW peareHTamu Ana gepvsaTusaumy, TakUMU Kak MPOU3BOAHbIE
MEHTUNAa, C MNOCMeAywWUM pasjeneHnemMm AunacTepeomMepoB W rMaponmMsom C
obpasoBaHMem umctoro unum oboraweHHoro 3HaHTuomepa. Cnocob onpegeneHus
OMTMYECKON YMNCTOTbl BKIHOYAET MOMyYeHWe XuparnbHbIX CMOXHbIX 3PUPOB, TaKUX Kak
MEHTUMOBLIW CMNOXHbIA  3dUp, Hanpumep, (-)MeHTunxnopdopmmart, B MPUCYTCTBUU
OCHOBaHUS UM CNOXHOro acdompa Mowuepa, a-meTokcu-a-(TpndTopMeTun)peHmnayeTara
(Jacob IIl. J. Org. Chem. (1982) 47:4165), pauemnyeckoi cmecu, u aHanus 'H AMP-
CreKkTpa Ha Hanuuve ABYX aTpornM3OMEpPHbIX 3HAHTUOMEPOB WM AUaCTEPEOMEpPOB.
CrabuvnbHble gunactepeomMmepbl aTpoNM3OMEPHbIX COEAMHEHUN MOryT ObiTb pasgeneHbl u
N30NMPOBaHbl NMyTeEM HoOpmManbHO-haszoBorn M obpalleHHo-¢a3oBon xpomaTorpadpumn ¢
nocnegyrowmmmn cnocobamu pasgeneHusa atponu3oMepHbiX HadTUN-n3oxmHonuHos (WO
96/15111). B cnocobe (3) paueMmnyeckyo CMeCb ABYX SHAHTUOMEPOB MOXHO pasfenunThb C
MOMOLLIbIO XpoMaTorpadun C UCNOrb3OBaHNEM XUpanbHOW cTauyuoHapHon dasbl (“Chiral
Liquid Chromatography” (1989) W. J. Lough, Ed., Chapman and Hall, New York; Okamoto,
J. Chromatogr., (1990) 513:375-378). Ob6orawjeHHble UM OYULLEHHbIE 3HaHTUOMEPDI
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MOXHO PasnuyNTb C MOMOLLbIO CMocoBOB, WCMOMb3yeMbIX ANS PasfUYeHUs Apyrux

XupanbHbIX MONeKysn C aCMMMETPUYHbIMKW aTOMaMu yrrnepoga, Takmx Kak onTu4yeckoe

BpaLLEeHWe N KPYroBOW SUXPOU3M.

CoeauHeHnunsa dopmynbl | MoryT 6biTb nonyyeHsl cornacHo O6Wwmm npoueaypam 13

cxem 1-7.

Cxema 1:

Boc,

" RY, Nﬁk

o|\/ l

ZOH
1
R3 R*
y HN—RS 2
‘/\ l N Kucnora,
m(R®) \Ra HarpeBaHune
3

Cxema 1 nokasblBaeT napa-rugpokcmbeH3anbiermaHbli MPOMEXYTOUHbIN NPOAYKT
1, pearvpywowmn ¢ TpeT-OyTun-3-nogasetngnH-1-kapbokcunatom ¢ obpasoBaHMEM
UNNIOCTPaTUBHOIO TpeT-0yTun-3-(4-dopmundeHokcn)asetTuanH-1-kapbokcunaTHoro
NPOMEXYTOYHOrO npoaykta 2. WnnocTpaTuBHbIA  MPOMEXKYTOYHbIN - MPOAYKT 1
npeacraensiet cobon  2,6-gudbTop-4-ruapokcmnbeHsanvaermg.  Uumknmsauma 2 ¢
OMUMKIMYECKMMN aMUHaMK 3 gaeT TPULMKNUYeCcKnn Tetparngpo-nupuaol3,4-bjungon-1-
UNaseTUAMHOBBIN MPOMEXYTOUYHLIM MNPOAYKT 4. KUCROTHOE CcHATME 3awuTbl € 4 U
ankunmpoBaHue 5 pgaet  TpuuyuknMdeckun - tetparngpo-nmpuao[3,4-blungon-1-un-

a3eTUAMHOBbIN MPOMEXYTOUHbIN NPOAYKT 6.
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Cxema 2:
R3 R4
~R5
6 p | { HN
ROm— L
\
3 R2
R1 R2

Cxema 2 nokasblBaerT, kak napa-noabeHsanbiernaHble NPOMEXKYTOUHbIE NPOAYKThI

7, Takne kak 2,6-gndpTop-4-nogbeHsanvaerns, UMKNn3yTcs ¢ BUUMNNYECKMMN aMUHAMK

5 3 c obpasoBaHneM TPUYUMKINYECKOro  TeTparnapo-nupuao[3,4-bjunaon-1-nn-
noathEHUNBLHOIO MNPOMEXYTOYHOro npogykra 8. Peakyus 8 co cnmptom 9 paet

TPULMKNUYECKNA  TETparmapo-nnpuao[3,4-bluHaon-1-mnbHbid NPOMEXKYTOYHbIN  MPOAYKT

10.
Cxema 3:
OHC,
3 R3 R z —cy1
RLR! X-RS (ROm X
6 HN-R5 1=
®om NH,  X=I,OTf,Br TN X'=.Br,OP
’a —— -
| ) XN AcOH, toluene
XN UM BOCCTAHOBUTENLHOE H -
H heating
aMMHMPOBAaHME C anbAerniom
1" UMK KETOHOM 12
Y2
. H-22-Y! Y3 ”
R R4 pl D2 6 R4
(R®m 5 Pd- unu Cu-katanus (R°)m RS
- N-R HarpeBaHue G N-
x | N p A X I N\
~~~N  Z'-cy XN Z1-Cy2 Y2 .
H X! unm peakuns MuyHoGy H Z5Y )Y
UNU ankKUNMpoBaHme 152
10 13 14 R' R

Cxema 3 nokasblBaeT peakuyuo amvHa 11 C ankvnupylowum peareHToMm, B

KOTOPOW OCTaBLUasCA rpynna MoxeT OblTb MOAMAOM, UNK GPOMMAOM, Unu TpudnaTom,
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NPMBOASALLYIO K 06pasoBaHMIO NPOMEXYTOYHOrO Npoaykta 12. AnbTepHaTtMBHO, amMuH 11
Takke MOXEeT pearupoBaTb C anbjerMaom unuM  KeToHom ¢ obpasoBaHueM
NMPOMEXYTOYHOro npogaykra 12 4yepes peakyumio BOCCTAHOBUTENBHOIMO aMUHUPOBAHWUS.
KoHaeHcauyms npoMexXyTo4HOro npogykra 12 ¢ anbgernaom 3atem AaeT NPOMEXKYTOUHbIN
npoaykT 13. Moaua unu 6pomug Ha rpynne X' B Cy 3aTeM MOXET CoYeTaTbCs CO CMPTOM,
WNN amMUHOM, uUnu cynbduaom, nnm oneduHom 4depes Pd- unm Cu-katanusmpyemyto
peakyuto YnemaHa, unv byxsanbga, nnu Xeka c nonyvyeHmem LeneBoro coeguHeHns 14,
AnbTepHaTMBHO, 3awmweHHbin geHon (OP) Ha rpynne Cy moxeT ObiTb NOABEPrHyT
CHATUIO 3alYMTbl, N MOMYYEHHbIA (PEHON Janee MOXET CoYeTaTbCs CO CMUPTOM 4vepes
peakyuto MuuyHoByY. AnbTepHaTUBHO, DEHON TaKkKe MOXET ObITb ankunMpOBaH, MOXET
pearnpoBatb C WNOAWAOM, WnM OpOMMAOM, UMK XNOPWUAOM, MNAW TpUdnaTom, unu
Me3unnaTomMm, C NonyvYeHnem TPULMKNNYECKOro TeTparmapo-nnpuao[3,4-blJuHaon-1-mnbHoro

NPOMEXYTOUYHOrO Npoaykra 14.

Cxema 4:
OHC,
3 Z2'-c 3
R_R¢ )\IX1 RURS o}
6 5
(R®)m (R%)m >\-—R
z NH, X'=I, Br, OP ¢ NH
x l \ ’ ’ . ’d | \ CI
A ” AcOH, Tonyon X ” Z~cy
HarpeBaHue \X1
1 15
Y2
H—22-Y! Y3
R3
R" R R* o
Pd- unu Cu-katanms ~ o)m N/[(
HarpeBaHune X/ | QA RS
—_—.
X N Z1—Cy v2
4 )
unu peakumst MuuyHoOy H z2-y1 y3
UNN anknnMpoBaHne
17 R1 R2

Cxema 4 nokasbiBaer, u4To uumknmsaymsa [ukte-llneHrnepa amuHa 11 c
anbAernaoM NpuvBOAMT K 0BpPas3oBaHWIO MPOMEXYTOYHOro npoaykta 15, B kotopom X'
npeacraensietT cobon noamg mnun Spomua. Peakums ammHa 15 € KMCMOTHBIM XMOPULOM
aaet amug 16. MoguaHas vnu OpomngHas rpynna X' Ha Cy 3aTemM MOXET co4eTaTbCsi CO
CUPTOM, UMM aMWHOM, WnNn cynbduaom, unu oneduHom uyepes Pd- unu Cu-
Katanuaupyemyro peakyuio YnomaHa, unu byxsanbga, nnn Xeka ¢ obpasoBaHuem
NPOMEXYTOUYHOro Npoaykra 17. AnbTepHaTnBHO, 3awmiieHHbIn doeHon (OP) Ha rpynne Cy

B 16 MoOXeT ObiTb NMOABEPrHYT CHATMIO 3aLUWTbl, M NOMYYEHHbIN (DeHOon aanee MOXeT
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coyeTaTbCs CO CNMPTOM Yepes peakymio MnuyHoOy ¢ obpasosaHmem 17. AnbTEPHATUBHO,
deHon (OH) moxeT ObITb ankMnMpoBaH, MOXET pearnpoBaTtb C NOAUL0M, Unn GpomMuaom,
WUNU XNOPUAOM, UNU TpudnaTtom, unu mesnnaromMm, ¢ obpasoBaHMEM TPULMKITNYECKOrO
TeTparngpo-nmpuao[3,4-bJuHaon-1-nnbHOro NPOMEXYTOUHOro npogykra 17.

5 Cxema 5:

3 3
R R4 ”O R R4O
RS O=d_Rs5 6
( )m\/ NH SR (R®m ) N_4=0
- l \ Cl - I \ \R5
X Z'-c — N 1
” }\, ” Z Cy
X! \
X1
Y2
H-z2-Y! Y3
R3
R' R? . R'o
Pd- umu Cu-karanmz ~ (R)M N-$=0
HarpeBaHune X’ | N\ RS
X z'-c
unu peakuns MuuyHoby H )\(2 1Y\2 s
UNN ankMnupoBaHme Z5Y )Y
19 R1 R2

Cxema 5 nokasbiBaeT, 4TO aMunH 15 MOXET pearnpoBarb C CyNb(OHUNXNIOPUAOM C
obpasosaHnem cynbdoHamma 18, KoTopbi MOXeET ObITb NpespaLyeH vyepes Pd- unu Cu-
Katanuanpyemyro peakuyuio Ynomasa, unu byxsanbaa, unu Xeka unu 4yepes peakyuu

10 MwuygyHOOY unn ankunmpoBaHus B TPULMKNMYECKUA TeTparngpo-nnupngo[3,4-bluHaon-1-

Un-cynbOOHaMUAHbBIN MPOMEXKYTOUHbIN NPOAYKT 19.

Cxewma 6:
3 3
R Rt X-R® ] RL_R
6
R )m\/ NH X=I, OTY, Br R )m\, N—R5
- | N —_— - | N
1 NN BOCCTAHOBUTEINBbHOE ™ 1\
X H z C}\' aMUHNPOBAHME C anbAernaom ” z Cy
X1 UAN KETOHOM \X1
15 13

Cxema 6 nokasblBaeT, 4TO amuH 15 MOXET pearnposaTb C anKUIMPYOLWUM
15  arentom (R®X) c 06pa3oBaHNeM NPOMEXYTOYHOrO NpoaykTa 13. AnbTepHaTWBHO, aMUH
15 MOXeT pearnpoBaTtb C anbAernjom UM KETOHOM N BOCCTaHaBNUBAIOLUM areHTOM,

TakUM Kak HaTpus UuaHoboporngpua, ¢ Nony4eHnemM NpoMeyTo4Horo npogykra 13.
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Cxema 7
H
6
(RO)m DMF (R®)m 0 EING
P \ POCl; N 2
S — IS
N NN NH,OAc
H H
20 21
CHj
6
LiaH, (Rm NH,
— ’d | \
THF XN
H

23

Cxema 7 nokasbiBaeT obLymi nyTb CMHTE3a TpuntammHa 23. 3amMeLLEeHHbIA MHAON
20 npespawaetcsa B anbgerng 21 B ycnoBusix peakumn Bunbcmenepa. AnbaonbHas
5 peakums anbgerunga 21 ¢ HUTPO3ITAHOM AaeT coeauHeHue 22. BoccTaHoBneHue 22 ¢

MOMOLLbIO NUTUS antoMUHUA TMAPUAa 3aTem AaeT TpunTamuH 23.

Mpumepsl
Mpumep 101 (1R,3R)-1-(2,6-andptop-4-((1-(3-hbTOopnponun)aseTnamnH-3-
10 wmn)okcun)peHun)-2-(2-pTop-2-meTunnponun)-3-metmn-2,3,4,9-tetparngpo-1H-
nupuao[3,4-bljungon 101
Otan 1: 3-(3,5-andpTop-4-chopmMun-gpeHoKeun)-a3eTuanH-1-
kapBOHOBOW KMCNOTbl Mmpem-6yTnnosbin acoup 101c

H

O F

TNfo
<

15 K pactsopy 2,6-audtop-4-ruapokcu-6ensansgernga 101a (CAS Ne: 532967-21-8,

101c

600 wmr, 3,79 mmonb) B N,N-gumetundopmamuge (25 mn) B armocdepe aproHa
pobasnanu uesns kapboHart (3,09 r, 9,48 mmonb) n 1-Boc-3-nogasetnaumn 101b (CAS Ne:
254454-54-1, 2,68 r, 9,48 mmonb). [MonyyeHHyio cmecb Harpesanu npu 150°C B
MWKPOBOSTHOBOW Meun B TeueHmne 1 yaca. PeakuymoHHy0 CMeChb OCTaBnsinn OXnakaaTbes

20 [0 TemnepaTypbl OKpyXKatoLen cpefbl, TBEpAOe BELLEeCTBO yaansanu nytem punbtpauyum,
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PVNbTPaAUUOHHBIN OCaAoK MPOMbIBANM TOMYONOM M OUNBbTPAT KOHLEHTpMpOBanu in
vacuo. Ocagok pasgenann mexay EtOAc n Bogon, opraHuyeckyilo casy oTaenanu,
NPOMbIBaNM HaCbILEHHbIM COMNEBbIM PacTBOPOM, cywmnu Hag Na,SO,, dunbtposanm u
KOHLEHTpupoBanu in vacuo. HeounweHHbIn npoaykT aacopbupoBann Ha HMN
anatomoson 3emne (Isolute®, Biotage) m ounwann nytem xpomatorpadum Ha
cunukarene (nogswkHas dasa: uuknorekcaH/atunauderar, rpagueHt ot 0% apo 30%),
nonyyas 101c B Buae xentoro macna (1,10 r, 93%). 'H AAMP (300 My, CDCls): & 10,20
(s, 1H), 6,35 (m, 2H), 4,94 - 4,86 (m, 1H), 4,34 (ddd, J = 1,1, 6,4, 9,8 Hz, 2H), 4,05 - 3,98
(m, 2H), 1,45 (s, 9H).

Oran 2: (2-TOp-2-MmeTun-nponun)-[(R)-2-(1H-uHgon-3-nn)-1-meTtun-
atun}-amunH 101d
F
HNY
N\ 101d
N
H

CoepunHeHve 101d nonyyanu cornacHo WO 2014/191726, ctpaHuua 78.
Otan 3: 3-{3,5-audpTop-4-[( 1R, 3R)-2-(2-bTOpP-2-METUN-NPONUM)-3-
meTun-2,3,4,9-tetparngpo- 1H-6eta-kapbonuH-1-nn]-peHoken}-asetTnamnH-1-kapboHoBon

KNCNoTbl TpeT-0yTunosbin achup 101e

i
.

(o]

101e
N
O/C O

K pacteopy (2-cbTop-2-metun-nponun)-[(R)-2-(1H-nHaon-3-un)-1-metmun-atun]-
ammHa 101d, nonyyeHHomy cornacHo WO 2014/191726, ctpanuya 78 (540 wr, 2,17
MMONb), B Tonyone (8 mn) B atmocdepe aproHa gobaensnn 3-(3,5-gudTop-4-chopmMmunn-
heHOoKCK)-aseTuamH-1-kapboHoBOW KMcnoTel TpeT-6yTmnosbid acdup 101c (818 wr, 2,61
MMOIb) W YKCYCHYIO kucnoty (249 mkn, 4,34 mmonb). Cmecb Harpesanu npu 80°C B
repMeTUsMpoBaHHON Npobupke B TedeHMe 4 4acoB, 3awymuasi o1 cBeTa. PeakuuoHHYIo
CMECb OCTaBnsANM oxnaxgaTbCa 4O KOMHaTHoM Temnepartypbl (RT, OT aHrm. room
temperature) n koHuyeHTpuposanu in vacuo. Ocagok pasfenann Mexay aTunagyetrarom

(EtOAC) n HacbiWweHHbIM pacTBOpoM HaTpus ruapokapboHaTta. OpraHuyeckyo dasy
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OTAENANW, MNPOMbIBANM HACbILWEHHbIM CONMEBbIM pacTBOpoM, cywmnu Hag Na,SO,,
OUnNbTPOBaNN 1 KOHLUEHTPMPOBaNu in vacuo. HeounweHHbI NPpoAYKT agcopbuposanu Ha
HMN gmnaromosown 3emrne 1 odnanu nytem xpomarorpadpum Ha cunmkarene (NoaBuKHas
asa: uuknorekcaH/atunauerat, rpagueHt ot 0% gpo 20%), nonyyas 101e B Buae
TBEpPAOro BeljecTsa 6enoro LBeTa ¢ XenToBaTbiM oTTeHkom (1,10 r, 90%). 'H AMP (300
MI'y, CDCly): 6 7,54 - 7,49 (m, 1H), 7,39 (s, 1H), 7,25 - 7,19 (m, 1H), 7,15 - 7,05 (m, 2H),
6,28 - 6,21 (m, 2H), 5,20 (s, 1H), 4,84 - 4,76 (m, 1H), 4,33 - 4,24 (m, 2H), 4,02 - 3,94 (m,
2H), 3,69 - 3,61 (m, 1H), 3,12 - 3,02 (m, 1H), 2,84 (dd, J = 15,1, 20,0 Hz, 1H), 2,65 - 2,56
(m, 1H), 2,38 (dd, J = 14,9, 24,7 Hz, 1H), 1,45 (s, 9H), 1,28 - 1,08 (m, 9H); XXXMC: 544,5
[M+H]".

Oran 4. (1R, 3R)-1-[4-(a3eTuamMH-3-nnokcu)-2,6-gudtop-deHun]-2-(2-

dhTOp-2-MeTun-nponun)-3-metnn-2,3,4,9-tetparngpo- 1H-6eta-kapbonun 101f

101f

K cmecn 3-{3,5-gudrop-4-[( 1R, 3R)-2-(2-dpTop-2-meTun-nponun)-3-meTtun-2,3,4,9-
TeTparngpo-1H-6eta-kapbonuH-1-nnj-oeHokcm}-azeTnanH- 1-kapboHOBON  KNCNOTbl TPET-
Bytunosoro acpupa 101e (840 wr, 1,54 mmonb) B gnxnopmetane (10 mn) B atmocdepe
aproHa no kannam pobasnsnu TFA (1,75 mn, 23,1 MMOnb) U CMeCb BCTpsIXvBanu,
3awmwas ot ceeta, npu RT B TeveHme 3 YacoB. PeakyNUOHHYIO CMEeCb KOHLEHTpUpoBanm
in vacuo wn ouiwannm C nomowpb Kkaptpuaxka SCX-2 (nogBwkHaa dasa:
anxnopmetadH/metaHon 1:1, 3atrem 2 H ammoHun B MmeTaHone). CooTBETCTBYHOLYMNE
thpakyum obvegnHsann 1 Beinapusanu, nonyyasa 101f B Buge teepaoro sewjecrsa 6enoro
LiBeTa C XenToBaThbiM OTTEHKOM (54 mr, 8%). 'H AMP (300 My, CDCl,): & 7,54 - 7,49 (m,
1H), 7,41 (s, 1H), 7,25 - 7,20 (m, 1H), 7,13 - 7,07 (m, 2H), 6,30 - 6,22 (m, 2H), 5,19 (s,
1H), 4,96 - 4,90 (m, 1H), 3,97 - 3,91 (m, 2H), 3,83 - 3,78 (m, 2H), 3,71 - 3,60 (m, 1H), 3,12
- 3,03 (m, 1H), 2,85 (dd, J = 15,1, 19,6 Hz, 1H), 2,64 - 2,55 (m, 1H), 2,38 (dd, J = 151,
25,2 Hz, 1H), 1,82 (br. s, 1H), 1,27 - 1,07 (m, 9H); >XXMC: 442,5 [M-HJ.

Ortan 5: K cmecn (71R,3R)-1-[4-(a3eTuanH-3-unokcu)-2,6-audtop-
heHun]-2-(2-prop-2-meTun-nponun)-3-meTtun-2,3,4,9-tetparngpo-1H-6eta-kapbonvHa
101f (54 wr, 0,12 mmone) B N,N-pgumetundopmammge (2 mn) B atmocdepe aproHa
pobasnanu 1-6pom-3-propnponanH (16 wmkn, 0,16 mmonb; CAS Ne 352-91-0) u
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atunguusonponunamuH (12 mkn, 0,24 mmonb). PeakynMoHHYI0 cMech BCTpaxmBanu npu RT
B TeyeHue 48 vacos, sawmuian OT cBeTa. PeakuyWOHHYIO CMeCb nepenueanm B CMeCb
aTunayeTaTta n Boabl. OpraHnyecku criom oTAenanu, NPOMbIBanN BOAOW U HACBILLEHHbIM
conesbiM  pactBopoM, cywmnu Hag Na,SO,, duneTpoBann, u  duneTpar
KOHLEHTPUPOBANM Npu NOHMKXEHHOM AaBNEHUN. HEOUNLLEHHbIV NPOAYKT ouYuLLany nyTem
xpomarorpadum Ha cunukarene (noasmkHas dasa: gnxnopmMeTaH/MeTaHon, rpagueHT ot
0% po 5%) n 3atem ¢ nomouwpto kaptTpuska C18 (ayeToHuTpun, Boga, MypasBbUHas
kncnota). CooTeTcTByOWME pakymm o6beaNHANN 1 Bbinapmeanu ¢ nonyvyeHnem 101 B
BM/E XENTOoro TBepaoro sewectsa (27 mr, 8%). 'H AMP (400 My, CDCl,): § 11,12 (br s.,
1H), 8,27 (s, 1,3H, mypaBbuHas kucnota), 7,53 - 7,47 (m, 2H), 7,24 - 7,20 (m, 1H), 7,13 -
7,08 (m, 2H), 6,31 - 6,25 (m, 2H), 5,20 (s, 1H), 4,96 - 4,89 (m, 1H), 4,56 (dd, J = 5,6, 5,6
Hz, 1H), 4,44 (dd, J=5,6, 5,6 Hz, 1H), 4,33 - 4,24 (m, 2H), 3,64 (dd, J = 4,8, 11,1 Hz, 1H),
3,49 - 3,47 (m, 1H), 3,07 - 2,97 (m, 3H), 2,84 (dd, J = 15,0, 20,3 Hz, 1H), 2,64 - 2,58 (m,
1H), 2,38 (dd, J = 15,0, 24,5 Hz, 1H), 1,99 - 1,83 (m, 2H), 1,27 - 1,08 (m, 9H); XXXMC:
504,3 [M+H]".

Mpumep 102 (1R,3R)-1-(2,6-andptop-4-(2-(3-(dbTopmeTUn)aseTnani-1-
un)atokcn)dpenun)-2-(2-dpTop-2-metunnponun)-3-metun-2,3,4,9-tetparngpo- 1H-
nupuao[3,4-bljungon 102

Oran 1: (1R, 3R)-1-(2,6-audpTtop-4-noa-cdeHun)-2-(2-pTop-2-mMeTnn-

nponwun)-3-meTtun-2,3,4,9-tetparngpo-1H-6eta-kapbonumy 102b

jF,
N
N/ F
N 7 102b
F

I

K pacteopy (2-cbTop-2-metun-nponun)-[(R)-2-(1H-nHaon-3-un)-1-metmun-atunj-
ammHa 101d, nonyyeHHomy cornacHo WO 2014/191726, ctpanmya 78, (50 wmr, 0,20
MMonb), B Tonyone (170 mkn) B armocdepe aproHa pobasnanu 2,6-audTop-4-noa-
6eHsanbaerng 102a (CAS Ne: 1160573-10-3, 65 mr, 0,24 mmonb), a 3aTeM YKCYCHYHO
kncnoty (23 wmkn, 0,40 mmonb). [Mony4yeHHyio cmecb BcTpaxwsanum npu 80°C B
repMeTM3MpPoOBaHHON Npobupke B TedeHne 5 yacos, 3aTemM OCTaBnaAnmM octbiBath 40 RT.
Cwmecb ouunwjann Ha kapTtpugxe SCX-2 (noaswxHas dasa: gmxnopmeTtan/meTtaHon 9:1,
3atTeMm 2 H ammoHuM B MeTaHone). CooTBeTcTBylOWMe dpakymm oBbefuHsaNN,
BbiN@pueanu, U HEOYULLEHHBIN NPOAYKT ouuLanu nytTem xpomarorpadpum Ha cunuvkarene

(noaswxkHaa dasa: ymknorekcaH/atmnaugerar, rpagueHt ot 0% go 30%), nonyyaa 102b B
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BM/E XENTOoro Teepaoro sewjectsa (89 mr, 89%). 'H AMP (400 My, CDCl,): & 7,54 - 7,50
(m, 1H), 7,39 (s, 1H), 7,25 - 7,21 (m, 3H), 7,16 - 7,08 (m, 2H), 5,26 (s, 1H), 3,67 - 3,60 (m,
1H), 3,06 (ddd, J = 1,5, 4,9, 15,2 Hz, 1H), 2,86 (dd, J = 15,2, 21,5 Hz, 1H), 2,61 (ddd, J =
1,5, 4,4, 15,2 Hz, 1H), 2,39 (dd, J = 15,2, 24,0 Hz, 1H), 1,29 - 1,15 (m, 6H), 1,10 (d, J =
6,4 Hz, 3H); XXXMC: 497,0 [M-H]".

Otan 2: Cwmecb (7R,3R)-1-(2,6-pundpTtop-4-noa-dennn)-2-(2-prop-2-
mMeTun-nponun)-3-metun-2,3,4,9-tetparngpo-1H-6eta-kapbonnHa 102b (82 wr, 0,16
MMOnb), 2-(3-pTopmeTun-asetuamn-1-un)-ataHona 102c, nonyveHHoro cornacHo WO
2013/090836, ctpaHmya 124 (44 wmr, 0,33 mmonb;, CAS Neo: 1443984-69-7, WO
2013/090836), megn nogmga (6,2 wmr, 0,03 mmonb) n kanus kapboHaTta (68 wmr, 0,49
MMonb) B OyTupoHutpune (600 mkn) perasupoBann B TPeEX LUMKNaxX Bakyyma/aproHa.
PeakuyunoHHyto cmeck Harpesanu npu 135°C B TeueHune 24 4yacos, OCTaBNANMU OCTbIBATb
4O KOMHaTHOM TeMnepatypbl U pasBogunun stunayetatom. TBepaoe BELWeCTBO yaansanu
M3 PpeakuWoHHOW CMecu nyTem dunbTpauunm 4vepes LuenuT, U TBEpAOe BELLECTBO
npombiBanu atunayetatom. Ob6befnHEHHbIN bunbTpaTt NpomMbiBann BoAOW (Tpy pasa) u
HaCbIWEHHbIM  COneBbiM pacTBopoMm, cywunun Hag Na,SO,, dunbTpoBann wu
KOHLEHTPUPOBANN NPU MOHWKEHHOM AaBneHnn. HeounweHHbIM NPOAYKT ouULLann nyTem
xpomarorpacdmm Ha cunukarene (nogBwkHaa dasa; 0-7% MeTaHonN/4UXnopmMmeTaH).
CootBetcTByowme dpakymm cobupanu 1 Bbinapusanu ¢ nonyyeHvem 102 B Buge
xenToro TBepaoro sewjectsa (17,2 mr, 21%). 'H AMP (400 My, AMCO-ds): & 10,51 (s,
1H), 7,39 (d, J = 7,3 Hz, 1H), 7,18 (d, J = 7,8 Hz, 1H), 7,01 - 6,91 (m, 2H), 6,64 (d, J =
11,2 Hz, 2H), 5,11 (s, 1H), 4,56 (d, J = 5,9 Hz, 1H), 4,44 (d, J = 5,4 Hz, 1H), 3,92 (s, 2H),
3,54 - 3,47 (m, 2H), 3,06 - 2,66 (m, 6H), 2,59 - 2,53 (m, 2H, partially under JMCO-d6),
2,40 - 2,27 (m, 2H), 1,25 - 1,09 (m, 6H), 1,04 (d, J = 6,4 Hz, 3H); >)KXXMC: 502,3 [M-H].

Mpumep 103 1-((1R,3R)-1-(2,6-ancdTop-4-(2-(3-(propmeTunn)asetnanH-1-
un)atokcn)dhenun)-3-metnn-3,4-gurnapo-1H-nnpunao[3,4-bjuHgon-2(9H)-mnn)-2-
meTunnponaH-1-oH 103

Oran 1: (1R, 3R)-1-(2,6-aundtop-4-nogdenun)-3-metnn-2,3,4,9-
TeTparngpo-1H-nnpnao[3,4-bljuHgon 103b

103b

B cocya ans mukposonHosow neun gobasnanu (2R)-1-(1H-uHgon-3-un)nponaH-2-
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amuvH 103a (710 wr, 3,67 mmonb), 3atem 2,6-andTop-4-noa-6eHsanpvgermng (1,1 r, 4,03
MMONb) 1 aueToHuTpun (2,6 mn). Peakyuio nomewjanun B atmocepy asora n gobasnsanu
TFA (0,5 mn, 7,0 mmonb). 3aTem peakuuoHHylo cmecb HarpeBanu o 130°C B
MWKPOBONHOBOW MNeuYn B TeyeHue 1 yaca M 3aTeM racunm HacbIWEHHbIM BOAHbIM
pactsopom NaHCO;. Cmeck akctparuposanu OXM (guxnopmeTtaH) (3 x 100 mn), cywmnm
c nomowpto MgSO, unbTpoBanM M KOHUEHTPUPOBaNW. HeouuLEHHbIN NPOAYKT
ounMwjann Ha KonoHke Aansa dnew-xpomarorpacpum uyepes cunukarens (0-100%
EtOAc/rekcaHbl), nonyyas 103b (450 mr, 29%). 'H SIMP (400 MT'y, aeiitepoxnopdopm-d):
07,60-7,48 (m, 2H), 7,27 (d, J= 7,3 Hz, 2H), 7,17 — 7,08 (m, 2H), 5,63 (s, 1H), 3,45 (dq,
J=127, 6,2 Hz, 1H), 2,99 (ddd, J = 15,5, 4,6, 1,3 Hz, 1H), 2,52 (ddd, J= 15,5, 7,3, 1,8
Hz, 1H), 1,29 (d, J = 6,5 Hz, 3H).
Oran 2: 1-((1R,3R)-1-(2,6-gnpTop-4-noadenun)-3-metun-3,4-

avrngpo-1H-nnpnao[3,4-bluHgon-2(9H)-mnn)-2-metunnponax-1-oH 103¢

103c

B kpyrnogoHHbin cocys (RBF) gobasnsanu (1R, 3R)-1-(2,6-gudTop-4-noa-deHun)-
3-meTtun-2,3,4,9-tetparngpo-1H-nnpnao[3,4-bjungon 103b (50 mr, 0,12 mmornb), a 3atem
HaTpusa Oukapbonat (50 wmr, 0,59 mmonb) m xnopcdopm (0,8 mn). Lobasnann 2-
meTunnponadounxnopug (31 mr, 0,2947 mmornb) M peakUMoHHYIO CMEChb Harpesanu 40
45°C B TeyeHue 1 vyaca. Jo6asnsanu gumsonponunatunammH (ocHosaHne Xynura, 0,1 mn,
0,59 mmonb) 1 peakyuio BCTpsixmanu Ao Tex nop, noka YXX-MC He nokasbiBana, 4to
NCXoA4Hble MmaTepuanbl ucdepnarbl. JobaBnsann BOAHbLIM HacbIWEHHbIW pacTteop (10 mn)
HaTpusa BukapboHaTa. 3atem peakyMOHHYI0 CMECh 3KCTparnposanu ¢ nomoulpo XM (3 x
50 mn), cywunu Hag MgSQO,, dunbTpoBann N KOHUEHTPUPOBaNU. HEeOUNLLEHHBIN NPOAYKT
ounMLlann Ha KOMNOHKe Ansa dnew-xpomarorpadmm Ha cunukarene (0-100%
EtOAc/rekcaHbl) ¢ nonydyervem 103c (51 mr, 88%). 'H AMP (400 MI'y, AIMCO-ds): & 10,74
(s, 1H), 7,46 (d, J = 7,8 Hz, 1H), 7,39 (d, J = 9,2 Hz, 2H), 7,24 (dt, J = 8,0, 1,0 Hz, 1H),
7,01 (dddd, J= 26,4, 8,0, 7,0, 1,2 Hz, 2H), 6,10 (s, 1H), 4,88 — 4,71 (m, 1H), 3,17 (dd, J =
14,9, 5,6 Hz, 1H), 3,03 (p, J = 6,6 Hz, 1H), 2,84 (d, J = 15,2 Hz, 1H), 1,12 (d, J = 6,5 Hz,
2H), 1,06 — 0,92 (m, 6H).



10

15

20

25

30

140

Otan 3: B cocys ana mukpoBonHoBoW neun obvemom 5 wmn
aobasnsanu 1-[(1R,3R)-1-(2,6-gnptop-4-noa-dpexHmn)-3-metun-1,3,4,9-
TeTparugponupuao[3,4-blungon-2-nnl-2-metmnnponan-1-od 103c¢ (51 mr, 0,10 mmoneb), a
3atem 2-[3-(pTopmeTun)asetngmH-1-unjataHon 102c, nonyyeHHbin cornacHo WO
2013/090836, ctpanuuya 124 (27 wr, 0,21 mmonb), meaun noauma (8 mr, 0,04 mmonb), kKanus
kapboHnaTt (43 mr, 0,31 mmonb). Cocya repmeTtusmposanu u agobasnsann OyTUPOHUTPUN
(0,7 mn). 3atem peakynoOHHYIO CMmecCb HarpeBanu Ao 135°C B Te4YeHMe HOuYM K 3aTem
oxnaxgann 4O KOMHATHOM TemnepaTypbl. 3aTremM peakuUOHHYH CMeChb (punbTpoBanu
yepes uenut, anoupya ¢ nomowbto EtOAc. 3atem ob6beauHeHHbIn dunbTpaT
KOHLEHTpUpoBanu n ounwjanu nytem obpawyeHHo-taszoson BIOXKX, nonyyas 103 (16 wr,
31%). "H AMP (400 MI'y, IMCO-ds): d 10,48 (s, 1H), 7,51 — 7,39 (m, 1H), 7,32 — 7,22 (m,
1H), 7,09 — 6,90 (m, 2H), 6,51 (d, J = 11,0 Hz, 2H), 6,11 (s, 1H), 4,89 — 4,71 (m, 1H), 4,55
(d, J=6,1Hz, 1H), 4,43 (d, J=6,0 Hz, 1H), 3,94 (q, J = 5,4 Hz, 2H), 3,59 — 3,38 (m, 2H),
3,24 — 3,18 (m, 2H), 3,04 — 2,97 (m, 2H), 2,87 — 2,74 (m, 4H), 1,12 (d, J = 6,4 Hz, 3H),
0,98 (dd, J = 10,3, 6,7 Hz, 6H); >XXMC: 500,3 [M+H]"

Mpumep 104 1-((1R,3R)-1-(2,6-andTop-4-(2-(3-(propmeTun)asetngnH-1-
un)atokcn)pennn)-3-metnn-3,4-aurnapo-1H-nnpnao[3,4-bjuHgon-2(9H)-mnn)-2-gpTop-2-
meTunnponaH-1-ox 104

Oran 1: 1-((1R,3R)-1-(2,6-gndpTop-4-noadeHun)-3-metun-3,4-
avrngpo-1H-nnpnao[3,4-bluHaon-2(9H)-nn)-2-pTop-2-meTnnnponad-1-oH 104a

104a

B kpyrnogoHHbin cocyn pobasnsnm (1R,3R)-1-(2,6-antop-4-noa-dbeHnn)-3-
meTun-2,3,4,9-tetparngpo-1H-nnpunao[3,4-bjuHgon 103b (100 mr, 0,24 mmonb), a 3atem
2-prop-2-meTunnponadounnxnopug (0,59 mn 1 M pactsopa B CHCI;, nonyyeHHoro us
peakyun COOTBETCTBYIOLLEN KUCIMOTbl C OKCANUMXNopuaom), Hatpus BukapboHat (99 wr,
1,2 mmoneb) u xnopdopm (1,6 mn). 3arem peakyuio Harpesanu 4o 45°C B TeueHue 1 yaca
n 3atem gobaensanm ocHosaHue XyHura (0,2 mn, 1,2 mmonb). Peakyuio BCTpsaxuBanu o
Tex nop, noka XXX-MC He nokasbiBana, YTo UCXOA4HbIE Matepuarnbl ncyepnaHdbl. Peakyuio
raCunn HacbIWEHHbIM BOAHbIM pacTBOpoM HaTtpus OukapboHata. 3aTtem Cmechb

akcTparnposanu ¢ nomowbto OXM (3 x 50 mn), cywwmnu ¢ nomowbio MgSQO,,
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dunbTpoBanM M KoHUeHTpuposanu. [lONyYeHHbIN HEOYULLEHHbIW MNPOAYKT OouvULanu
nytem xpomarorpacdpum Ha konoHke ¢ cunukarenem (0-100% EtOAC/rekcaHbl) c
nonyyeHnem 104a (95 mr, 79%). 'H AMP (400 MI'y, AMCO-dq): & 7,54 — 7,31 (m, 3H),
7,28 -7,21 (m, 1H), 7,04 (ddd, J= 8,1, 7,1, 1,3 Hz, 1H), 6,98 (td, J=7,5, 7,0, 1,1 Hz, 1H),
6,08 (s, 1H), 5,14 (s, 1H), 3,14 (dd, J = 15,4, 4,6 Hz, 1H), 2,81 (d, J = 15,2 Hz, 1H), 1,51
(dd, J= 35,4, 21,8 Hz, 6H), 1,17 (dt, J = 3,1 Hz, 3H); >XXMC: 513,0 [M+H]".

STan 2: B cocya Ans MUKPOBOMNHOBOW nevn obvemom 5 mn gobasnsanu 1-
[(1R,3R)-1-(2,6-andTop-4-1noa-heHun)-3-metnn-1,3,4,9-tetparngponupunao[3,4-bjuHgon-
2-nn]-2-cTop-2-metunnponaH-1-on 104a (29 wmr, 0,056 wmmonb), a 3arem 2-[3-
(dbTopmeTun)asetnguH-1-unjatadon (15 wmr, 0,11 mmonb), mean noaug (4 mr., 0,023
MMONb), kanus kapboHat (24 mr, 0,17 mmonb) u GytupoHutpun (0,37 mn). Pactsop
Aerasmposanu B TedeHue 5 MuHyT n 3atem Harpesanu go 135°C B TeuyeHne Houun. Korga
WXMC nokasbiBana, 4YTO WCXOAHbIE Marepuanbl WUCYEpnaHbl, HEOUMLLEHHYHO CMECb
oxnaxaann [AO KOMHArHOW TemnepaTtypbl, ¢dunbTpoBanm uyepes Celite®. [anee
npoknaaky u3 uennura npombeiBann ¢ nomowbio EtOAC n obbeanHEeHHbIn dunbTpar
KOHLEHTpUpoBanu 1 oumwanun nytem obpaiyeHHo-gpasoson BOXKX ¢ nonyyeHnem 104 (9
mr, 31%). "H AMP (400 My, AMCO-ds, 350K): & 10,69 (s, 1H), 7,54 — 7,38 (m, 1H), 7,31
- 7,17 (m, 1H), 7,00 (dtd, J = 24,8, 7,1, 1,2 Hz, 2H), 6,55 (d, J = 12,0 Hz, 1H), 6,03 (s, 1H),
5,21 —-5,05 (m, 1H), 4,54 (d, J = 6,2 Hz, 1H), 4,42 (d, J = 6,2 Hz, 1H), 3,87 (t, J = 5,4 Hz,
2H), 3,30 — 3,25 (m, 2H), 3,15 (dd, J = 15,3, 4,7 Hz, 1H), 2,96 (t, J = 6,5 Hz, 2H), 2,79 (d,
J=15,1Hz, 1H), 2,75 - 2,62 (m, 3H), 1,55 (d, J = 21,8 Hz, 2H), 1,45 (d, J = 21,8 Hz, 2H),
1,15 (d, J = 6,4 Hz, 2H); X)XXMC: 518,2 [M+H]".

Mpumep 105 (1R,3R)-1-(4-(2-(3-(anchTopmeTun)asetTnamnH-1-un)atokcu)-2,6-
andpTopcdeHnn)-2-(2-gprop-2-metTnnnponun)-3-metun-2,3,4,9-tetparmngpo-1H-npnao[3,4-
bljungon 105

Ortan 1: 2-(3,5-pncbTop-4-cbopmundeHokcun)atunayerar105a
)
H F
F
o 105a
/\/o
(@)

PacTteop 2,6-audptop-4-rmagpokcu-6ensansaermga (CAS Ne: 532967-21-8, 300 wr,
1,89 mmonb) u 2-6pom-atunauetata (CAS Ne: 927-68-4, 0,22 mn, 2 MMoOnb) B
auetoHutpune (5 mn) n N,N-gumetnncpopmammge (1 mn) Harpesanu npu 80°C B TeyeHne

24 wyvacoB. [obaeBnsanu ewe 4actb 2-6pom-stunadetatra (0,11 mn, 1 mmonb) wu



10

15

20

25

30

142

npogomkann HarpesaHue npu 80°C B TeyeHne ewe 30 vyacos. PeakyumoHHyO cmechb
OCTaBnANM OXNaxaaTbCs A0 Temnepatypbl okpyxawowen cpeabl. Ocagok pasgensnu
vexay EtOAc n HacbiweHHbIM pactBopom HaTtpua OukapboHaTta. BogHein cnown
aKcTparmposanu C MNOMOLUBIO  gononHutenbHbix nopum  EtOAc. Ob6beauHEHHbIN
OpraHu4ecKknn crnomn otaensanu, cywmnu Hag MgSO,, dunbTpoBanu 1 KOHUEHTPUPOBAnK
in vacuo. HeoOuyuLEHHbIN MPOAYKT ouuanu nytem Xpomarorpacdum Ha KOMOHKE C
cunukarenem (nogswxkHas asa: yuknorekcan/atunauerar, rpagmneHt ot 0% po 33%),
nonyyas 105a B Buae Genoro nopowka (213 mr, 45%). 'H AMP (300 MI'y, CDCl,): &
10,20 (s, 1H), 6,51 (d, J = 10,4 Hz, 2H), 4,44 (t, J = 4,7 Hz, 2H), 4,22 (t, J = 4,7 Hz, 2H),
2,11 (s, 3H).
Oran 2: 2-(3,5-pndbTop-4-((1R,3R)-2-(2-dpTOp-2-MeTUNNponun)-3-

meTun-2,3,4,9-tetparngpo-1H-nnpuao[3,4-blungon-1-nn)peHokcn)atunavetat 105b

105b

K pactBopy (2-cpTOop-2-metun-nponun)-[(R)-2-(1H-nHgon-3-un)-1-metun-atun]-
ammHa 101d (213 wr, 0,86 mmonb) n 2-(3,5-gudrop-4-popmundeHokcr)atTmnagerara
105a (210 wmr, 0,86 mmonb) B Tonyone (1 mn) B atmocdepe aproHa 400asnsanu neasHyro
ykCycHyto kucnoty (0,1 mn, 1,72 mmonb). Cocya repmeTusnpoBanu, U peakuyMOHHYHO
cvmecb Harpesanm npu 80°C B TeuyeHme 16 vacoB. PeakumOHHYIO CMeCb OCTaBnsAnu
oxnaxgarbCa [0 TemnepaTypbl okpyxawwen cpegbl. Ocagok pasgensny mMexay
AUXMIOPMETAHOM W HacbIWEHHbIM PacTBOPOM HaTpus OukapboHata. BogHbin  cnow
3KCTparnpoBanu C NOMOLLbI AOMNOMHUTENbHBIX NopuMn guxnopmeraHa. O6beaMHEHHbIN
OpraHM4ecKkni cnon otaensanu, cywmnn Hag MgSO,, dunbTpoBanu u KOHLEHTPUpOBanu
in vacuo. HeO4YMLUEHHbIN NPOAYKT ouuanM NyTem Xpomatorpadum Ha cunukarene
(noaBwxkHaa dasa: umknorekcaH/atmnauderar, rpagueHt ot 0% ao 20%), nonyyasa 105b B
Bnae 6enoii nemsl (323 mr, 80%). 'H AMP (300 My, CDCl,): 8 7,54 - 7,49 (m, 1H), 7,38
(s, 1H), 7,24 - 7,19 (m, 1H), 7,14 - 7,07 (m, 2 H), 6,42 (dd, J = 13, 3 Hz, 2H), 5,19 (s, 1H),
4,40 (t, J=4,7 Hz, 2H), 4,12 (t, J = 4,7 Hz, 2H), 3,70 - 3,62 (m, 1H), 3,13 - 3,04 (m, 1H),
2,92 -2,79 (dd, J= 19, 15 Hz, 1H), 2,65 - 2,55 (m, 1H), 2,46 - 2,31 (dd, J = 25,0, 15,0 Hz,
1H), 2,10 (s, 3H), 1,24 (d, J = 11,0 Hz, 3H), 1,17 (d, J = 11,3 Hz, 3H), 1,1 (d, J = 6,5 Hz,
3H).
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Otan 3: 2-(3,5-pudbTop-4-((1R,3R)-2-(2-dpTOp-2-MeTnNNponun)-3-
meTunn-2,3,4,9-tetparngpo-1H-nnpunao[3,4-blungon-1-nn)peHokcu)atadon 105¢
¥
N

K  pactBopy 2-(3,5-audtop-4-((1R,3R)-2-(2-pTOp-2-MeTMNNPONUN)-3-METUI-
2,3,4,9-tetparngpo-1H-nnpngo[3,4-bjuHaon-1-un)deHoken)atmnayetara 105b (320 wr,
0,675 mmonb) B TIP(teTparmapodypaH)/MeOH (2/1, 6 wmn) pobasnanu HaTpus
rmgpokeng (1 H, 4 mn). PeakyunoHHyo cmecb Harpesanu npu 70°C B TedeHne 45 MUHYT.
PeaKLyMOHHYIO CMeCb OCTaBNsNM OXNaKAATbCA 40 TEMMNEpaTypbl OKPY>KatoLen cpeabl, U
pacteoputens ygananu in vacuo. Ocagok pasgensany Mexagy ANXNOPMETaHOM U BOAOMN.
OpraHunyeckun cnon otaensanu, cywunu Hag MgSQO,4, dunbTpoBanu N KOHLEHTPUPOBanu
in vacuo, nonyyas 105c B Buge 6enou nexbl (264 mr, 91%). XKXMC: 431,2 [M-H].

Otan 4. (1R,3R)-1-(4-(2-6pomaTokcn)-2,6-audpTopdeHunn)-2-(2-pTop-
2-metunnponun)-3-metun-2,3,4,9-tetparnapo-1H-nnpnao[3,4-bjuHgon 105d

K  pacteopy 2-(3,5-audhtop-4-((1R,3R)-2-(2-pTOp-2-MeTMNNPONUN)-3-MeTUI-
2,3,4,9-tetparngpo-1H-nnpnao[3,4-bluHgon-1-un)chbeHokecn)ataona 105¢ (130 wmr, 0,3
mmonb) B AXM (2,5 mn) gobasnsanu TpudpeHnndoctdun (94 mr, 0,36 mmonb) 1 yrnepoaa
TeTpabpomug (120 mr, 0,36 Mmonb). PeakyMOHHYKD CMeChb BCTPSIXMBaNM Npu KOMHAaTHOWN
Temneparype B TeyeHme 1 yaca, 3atem pacTBOpUTENDb yAansnm in vacuo. HeounweHHbIN
NPOAYKT ouuLlany nyTem xpomaTorpadum Ha KONMOHKe ¢ cunukarenem (NoaBwkHasa dasa:
yukrnorekcan/atunauetar, rpagneHT ot 0% po 20%), nonydas 105d B Buae 6enon neHbl
(142 mr, 95%). 'H AMP (300 My, CDCl,): 8 7,54 — 7,49 (m, 1H), 7,38 (s, 1H), 7,25 - 7,19
(m, 1H), 7,15 -7,07 (m, 2 H), 6,42 (dd, J = 13,0, 3,0 Hz, 2H), 5,20 (s, 1H), 4,24 (t, /= 4,7
Hz, 2H), 3,72 — 3,59 (m, 3H), 3,12 — 3,03 (m, 1H), 2,92 — 2,79 (dd, J = 19,4, 15,0 Hz, 1H),
2,64 — 2,56 (m, 1H), 2,46 — 2,31 (dd, J = 25,0, 15,0 Hz, 1H), 1,24 (d, J = 12,1 Hz, 3H),
1,17 (d, J =12 Hz, 3H), 1,10 (d, J = 6,5 Hz, 3H).
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Otan 5: K pacTsopy (1R,3R)-1-(4-(2-6pomaTokcn)-2,6-
andpTopceHnn)-2-(2-gprop-2-metunnponun)-3-metun-2,3,4,9-tetparmngpo-1H-nnpnao[3,4-
blungona 105d (62 wmr, 0,125 wmmonb) B auetoHutpune (1 mn) gobasnanu N,N-
aumsonponunatmnamud (0,064 wmn, 0,375 mmonb) wn  3-(audptopmetun)aseTnguHa
rmgpoxnopng (CAS 1354792-76-9, 27 wmr, 0,187 wmmonb). PeakynoHHYIO CMeCh
BCTPSIXMBanNu npyv KOMHaTHOW Temneparype B TeueHune 1 yaca, sarem npu 45°C B TeueHue
4 yacoB. PeakUMOHHYIO CMECb OCTaBMSAMNM OXNaKAATbCA A0 TeMMepaTypbl OKpy»KaroLlen
cpeabl. Ocapok pasgenanu mexagy EtOAcC n sogon. BogHbi crnon akcTparnpoBanu ¢
MOMOLLbIO  JononHuTENbHbIX nopuymn EtOAc. O6beauHeHHble OpraHnyeckue Crnowu
otgenann, cywunm Hag MgSO, QuneTpoBanM W KOHUEHTPUPOBanu in  vacuo.
HeouuLeHHbIN NPOAYKT ounany nyTem xpomarorpacduv Ha KOMOHKE C Cunukarenem
(noaBwxkHaa asa: guxnopmeTad/meTtaHon, rpagmeHt ot 0% po 2,5%), nonydaa 105 B
BWJE TBEPAOro BeLecTBa 6eroro LBeTa C XenToBaTbiM oTTeHkoM (40 mr, 62%). 'H AMP
(300 MI'y, CDCl3): 7,54 - 7,49 (m, 1H), 7,38 (s, 1H), 7,24 - 7,19 (m, 1H), 7,14 - 7,06 (m,
2 H), 6,38 (dd, J= 13,3, 3 Hz, 2H), 6,17 - 5,76 (dt, J = 56,0, 5,1 Hz, 1H), 5,18 (s, 1H), 3,90
(t, J=5,3 Hz, 2H), 3,71 - 3,63 (m, 1H), 3,46 (t, J = 7,8 Hz, 2H), 3,27 (t, J = 6,7 Hz, 2H),
3,13 - 3,04 (m, 1H), 2,92 - 2,79 (m, 3H), 2,64 - 2,55 (m, 1H), 2,45 - 2,30 (dd, J = 25,6,
14,9 Hz, 1H), 1,23 (d, J = 10,3 Hz, 3H), 1,16 (d, J = 12 Hz, 3H), 1,09 (d, J = 6,5 Hz, 3H);
HXMC: 520,4 [M-H].

CoeguHeHua 106-125 nonyyanu cornacHo npoueaypam, OMUCaHHbIM B AaHHOM

AOKYMeHTe, 1 xapaktepusoBanu nytem XXMC [M+H]":

106 520,1
107 486,4
108 532,4
109 518,2
110

111 469,2
112 487,3
113 498,3
114 514,3
115 500,3
116 486,3
117 486,1
118 500,2
119 500,2
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120 484,2
121 472,2
122 516,2
123 502,3
124 528,3
125 514,3

Mpumep 126 (1R,3R)-1-(2,6-andptop-4-(2-(3-(chTopmeTun)asetmant-1-
un)atokcn)dhenun)-3-metnn-2-(metuncynsdornn)-2,3,4,9-tetparngpo-1H-nnpnao[3,4-
bljuHpgon 126

Sran 1. (1R,3R)-1-(2,6-audrtop-4-noadernn)-3-metun-2-(MeTnncynbpoHmn)-
2,3,4,9-tetparngpo-1H-nnpngo[3,4-bjuHaon

~
>
g

B kpyrnogoHHbin cocys obvemom 50 mn pobasnsnu (1R,3R)-1-(2,6-gudTop-4-

noa-pennn)-3-metun-2,3,4,9-tetparngpo-1H-nnpnao[3,4-blungon (50 mr, 0,12 Mmonb) w
xnopopm (0,15 M, 0,8 wmn). 3arem nocnegosartenbHo pobasnsanu  N,N-
aunsonponunatmnamud (0,06 mn, 0,35 mmonb) 1 metaHcynbgoHunxnopug (0,014 mn,
0,18 mmonb). 3atem peakuymto Harpesanu 40 45°C n KOHTponMpoBanu A0 TeX Nop, noka
XXMC He nokasbiBana, YTo UCXOAHbIE MaTepuarnbl ncyepnaHbl. Peakyunio oxnaxkaanu ao
KOMHaTHOW TemnepaTtypbl, racunu paobaBneHMeM HacbILWEHHOrO BOAHOrO pacTteopa
NH,CI, akctparmposann ¢ nomowpto OXM (3 x 50 wmn), cywwmnn Hag MgSO,,
VNbTpOBanNM U KOHLUEHTPMPOBanu. HeouuLEeHHbIN NPOAYKT O4YMLLany Ha KOMOHKe Ans
dnew-xpomarorpachmm  4epes  cunukareno, anwoupys ¢ nomowpo  0-50%
iPrOAc/renTaHoB, nonyyas HassaHHoe coepsuHeHne (40 mr, 68% sbixoa). 'H AMP (400
My, AMCO-ds) 6 10,78 (s, 1H), 7,54 (d, J = 7,9 Hz, 2H), 7,44 (d, J = 7,8 Hz, 1H), 7,22 (d,
J = 8,1 Hz, 1H), 7,05 (ddd, J = 8,2, 7,1, 1,2 Hz, 1H), 7,02 — 6,95 (m, 1H), 6,18 (s, 1H),
4,43 (q, J = 5,6, 5,0 Hz, 1H), 3,09 — 2,99 (m, 1H), 2,83 (s, 4H), 1,31 (d, J = 6,6 Hz, 3H).
XXMC: 503,0 [M+H]".

Oran 2: B cocya o6vemom 5 mn gobasnanu (1R, 3R)-1-(2,6-audTop-
4-noa-heHnn)-3-metun-2-metuncynbgonnn-1,3,4,9-tetparugponnpungo[3,4-bjungon (40

mr, 0,08 mmoneb), 2-[3-(dbTopmeTmn)asetuanH-1-unjatadon (21 mr, 0,16 Mmonb), mMean
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noaug (6 mr, 0,032 mmone), kanusa kapbonat (33 mr, 0,24 mmonb) n 6ytupoHuTpun (0,5
mr). PactBop gerasuposanu B TedeHne 5 MUHYT 1 3aTem Harpesanu go 135°C B TeueHue
Houun. Koraa XXXMC nokasbiBana, 4To UCXOAHble MaTepuanbsl UCYepnaHbl, PeaKLMOHHYIO
cMecb (punbTpoBanuM uYepe3 uenut, anompys € nomowpbio EtOAc. dunbTpar
KOHLEHTpUpOBanu 1 ounwann nytem obpallyeHHo-asoson BOXKX, nonyyas 126 (6 wr,
15% Bbixog). 'H AMP (400 My, AMCO-ds) & 10,74 (s, 1H), 7,43 (d, J = 7,7 Hz, 1H), 7,24
— 7,20 (m, 1H), 7,04 (ddd, J = 8,2, 7,0, 1,4 Hz, 1H), 6,97 (td, J = 7,4, 1,1 Hz, 1H), 6,73 —
6,64 (m, 2H), 6,15 (s, 1H), 4,55 (d, J= 6,2 Hz, 1H), 4,45 — 4,35 (m, 2H), 3,93 (t, J = 5,4 Hz,
2H), 3,30 — 3,28 (m, 2H), 3,03 — 2,95 (m, 3H), 2,77 (s, 3H), 2,74 — 2,65 (m, 4H), 1,33 (dd,
J=6,8, 2,1 Hz, 3H). X)XXMC: 508,2 [M+H]".

Mpumep 145 N-(3,5-audTop-4-((1R,3R)-2-(2-thTOp-2-MeTnNNponun)-3-meTun-
2,3,4,9-tetparngpo-1H-nnpngo[3,4-bluHaon-1-un)ternn)-1-(3-oTopnponun)aseTnamnH-3-
amuH 145

3ran 1. (1R,3R)-1-(4-bpom-2,6-andTopdeHnn)-2-(2-dpTop-2-meTnnnponun)-3-
meTun-2,3,4,9-tetparngpo-1H-nnpuao[3,4-bluHaon

D
N/ F

’
Z

r

K pacteopy (R)-N-(1-(1H-nHgon-3-nn)nponan-2-un)-2-pTop-2-MmeTunnponaH-1-
ammHa (500 wr, 2,01 wmmomnb) B Tonyone (6 wmn) pobasnsnu  4-6pom-2,6-
andpropbensanbgerng (490 mr, 2,21 MMonb) 1 yKCycHyto kucnoty (0,58 mn, 10,2 mmonb).
PeakuyMoHHYO cmecb BeTpsaxusany npu 80°C B TeyeHne 16 yacos. Mocne oxnaxaeHus 40
KOMHaTHOW Temneparypbl pacTBOP KOHLEHTPMPOBanM U 0CajoK pasBounin C NMOMOLLbIO
EtOAc (40 mn), npombiBanu HacbiweHHbIM BogHbIM NaHCO; (10 mn) u Bogon (20 mn).
OpraHnuyeckun cnon cywumnu Hag 6e3sogHbim Na,SO, u koHueHTpuposanu. Ocapok
ouvjanu nytem xpomartorpadumn Ha cunukarene (rpagueHt pactsopurens: 0-6% EtOAc
B NETPONENHOM 3uMpe), nonyyas HassaHHoe coeguHeHue (800 mr, 88%) B B1gEe CBETMO-
XKENTOro TBEpPAOro BeLecTa. 'H AMP (400 Ml'y, CDCl,) 6 7,53 (d, J=7,2 Hz, 1H), 7,41
(s, 1H), 7,24 (d, J=7,2 Hz, 1H), 7,16 - 7,09 (m, 2H), 7,06 (d, J = 8,0 Hz, 2H), 5,27 (s, 1H),
3,73 - 3,54 (m, 1H), 3,09-3,05 (m, 1H), 2,95 - 2,76 (m, 1H), 2,64-2,60 (m, 1H), 2,47 - 2,33
(m, 1H), 1,30 - 1,17 (m, 6H), 1,11 (d, J = 6,4 Hz, 3H).

Oran 2: TpeT-6yTnn-3-((3,5-andrtop-4-((1R,3R)-2-(2-dpTOp-2-MeTnnnponun)-3-

meTunn-2,3,4,9-tetparnapo-1H-nnpunao[3,4-blungon-1-nn)peHun)ammuo)aseTnamnH-1-
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kapbokcunar

N s F

F
HN\C
N~Boc

Cwmecb (1R,3R)-1-(4-6powm-2,6-gudptopdernn)-2-(2-dpTop-2-meTmunnponmn)-3-
meTunn-2,3,4,9-tetparnapo-1H-nnpuao[3,4-blungona (13 atana 1, 800,0 mr, 1,77 Mmonb),
BINAP (110,4 wr, 0,18 mmons), Pd,(dba); (162,3 mr, 0,18 mmonb), TpeT-BuONa (511,0 wr,
5,32 mmonb) n TpeT-0yTnn-3-amnHoasetTnanH-1-kapbokcunara (457,9 mr, 2,66 mmonb) B
Tonyone (10 mn) BctpaxvBanu npu 110°C B atmoctdepe N, B TeuyeHue 16 4acos.
PeakyMOHHYIO CMEeCb KOHLEHTpUpOBanuM M odnLlany Ha KonoHke ¢ cunukarenem (0-5%
meTaHon B XM), nonyyas Ha3saHHoe coeguHeHune (900 mr, 94%) B BUAE KOPUYHEBOIO
TBEpaoro Bewjectsa. 'H SAMP (400 MI'y, CDCl;) & 7,51 (d, J = 6,4 Hz, 1H), 7,43 (s, 1H),
7,22 (d, J=8,0 Hz, 1H), 7,13 - 7,05 (m, 2H), 5,97 (d, J = 11,2 Hz, 2H), 5,14 (s, 1H), 4,37 -
4,21 (m, 3H), 4,20 - 4,01 (m, 1H), 3,78 - 3,60 (m, 3H), 3,12-3,07 (m, 1H), 2,96 - 2,77 (m,
1H), 2,63-2,57 (m, 1H), 2,48 - 2,33 (m, 1H), 1,45 (s, 9H), 1,25 - 1,17 (m, 6H), 1,10 (d, J =
6,0 Hz, 3H).

Oran 3. N-(3,5-andpTop-4-((1R,3R)-2-(2-pTop-2-meTunnponun)-3-metun-2,3,4,9-

TeTparngpo-1H-nnpngo[3,4-bluHaon-1-un)heHun)aseTnanH-3-ammH

O~
N L F
F

HN
\CNH

K cmecn T1pet-Oytun-3-((3,5-andtop-4-((1R,3R)-2-(2-thTop-2-MmeTnnnponmn)-3-
meTun-2,3,4,9-tetparnapo-1H-nnpunao[3,4-blungon-1-nn)peHun)ammyo)aseTnamnH-1-
kapbokcunarta (U3 atana 2, 0,9 r, 1,66 mmons) B AXM (5 mn) gobasnsnm TFA (1,8 mn,
24,88 mmonb) npu -20°C. Mony4yeHHyo cmecb BeTpsaxvBany npu 0°C B TeueHne 16 yacos.
K peakymoHHon cmecn megneHHo gobasnanu BogHei pactsop NaHCO; (80 mn), n 3atem
PEeakUMOHHYIO CMeCb 3KCTparuposany ¢ nomowbto XM (100 mn x 2). O6beanHEHHbIe
opraHunyeckmne cnou cywmnu Hag 6essogHeim Na,SO,, munbTpoBanu 1 KOHLEHTPUPOBanu
C nonyvyeHnem HasBaHHoro coeguHeHus (700 mr, 95%) B BMAE KOPUYHEBOrO TBEPAOro

BeljecTBa. HeouuljeHHbIi NPOAYKT UCMonb3oBanyM Ha cneaywowem atane 6es
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AONONHUTENBHOWN OYNCTKN.

3tan 4: K cmecun N-(3,5-audtop-4-((1R,3R)-2-(2-pTop-2-meTunnponun)-3-meTnn-
2,3,4,9-tetparngpo-1H-nupngo[3,4-bluHaon-1-un)dpenmn)asetnamH-3-ammHa (13 atana 3,
700,0 wr, 1,58mmonb) n N,N-guusonponunatmnamuHa (613,3 mr, 4,75 mmone) B N,N-
anvetnndopmammge (10 mn) gobasnsanu 1-6pom-3-cptopnponaH (223,0 mr, 1,58 Mmonb)
N peakLMOHHY cMmecb BeTpsaxmany npu 10°C B TeueHne 16 yacoB. PeakuMOHHY CMeCh
oumwanu Ha konoHke (0-10% MeOH B OXM) n panee ouuwann nytem obpalieHHO-
dasoson xpomarorpadum (auetoHuTpun 66-96%/0,05% NH,OH B BOAE), nonyyas 145
(280 wr, 35%) B BUAe G6enoro TBepaoro sewectsa. 'H AMP (400 My, CD,OD) & 7,38 (d,
J=7,6Hz, 1H), 7,17 (d, J = 7,6 Hz, 1H), 7,03 - 6,88 (m, 2H), 6,07 (d, J = 11,6 Hz, 2H),
5,10 (s, 1H), 4,54 - 4,36 (m, 2H), 4,03 - 4,01 (m, 1H), 3,79 - 3,71 (m, 2H), 3,69 - 3,65 (m,
1H), 3,04 - 3,00 (m, 1H), 2,97 - 2,91 (m, 2H), 2,87 - 2,85 (m, 1H), 2,62 (t, J = 7,6 Hz, 2H),
2,58 - 2,55 (m, 1H), 2,48 - 2,32 (m, 1H), 1,83 - 1,67 (m, 2H), 1,20 - 1,11 (m, 6H), 1,08 (d,
J=6,8 Hz, 3H).

Mpumep 154 (S)-3-((1R,3R)-1-(2,6-andTop-4-(2-(3-(pTopmeTun)asetnaunH-1-
un)atokcn)dpeHun)-3-metnn-3,4-aurnapo-1H-nnpnao[3,4-bjuHgon-2(9H)-nn)-2-gpTop-2-
meTunnponax-1-on 154

Otan 1. gumeTnn-2-pTop-2-MmeTunmanoHaT

O O

ot Ao
F

B BbICYLLEHHbIN B NeYn KPYrnoAOHHbIM cocys obbemom 500 mn pobasBnsnu
HaTpua rnapua (1,15 akB., 21 MMonb). PeakyMOHHY0 CMeCb nomeLyanu B atmocaepy
asoTa u oxnaxganu go 0°C. 3arem gobasnanu TIP (63 mn). K aTOM cmecn no kannsm
pobasnanu gumetun-2-metunnponanguoat (5,0 r, 34,2 MMOnb) U PEeakUUOHHYKD CMECH
BCTpsixvBanu B TeyeHne 30 wmMuHyT. 3arem opgHouM nopuven pobasnsnm  N-
dhTopbensoncynbpoHnmmng (1,05 ake., 19,2 Mmonb). PeakuMoOHHY0 CMeCb OCTaBnsinu
corpeBarbCsa A0 KOMHATHOW TeMnepartypbl, U peakUynoHHas CMeCb 3aTBepaeBana, Tak uTo
aobasnanu gononHuteneHble 50 mn TIP. Yepes 1,5 yaca peakyuio racmnm ¢ NOMOLLbIO
BogHon 2 H HCI, passogunu ¢ nomowybto EtOAc (500 mn) n npombisanm 3 x 200 mn 2 H
HCI. Opranunyeckyto casy otaenanu, cywmnu ¢ nomowpio MgSO4, duneTpoBanu u
KOHLeHTpuposanu. 3atem HeouuweHHoe Benoe TBepaoe BellecTtso otbupanu B 200 mn
rentaHa, obpabartbiBann ynbTpasBykOM W dunbTpoBann 4epes uUenuTt. 3aTem
OTMNBTPOBAHHOE TBEPAOS BELWECTBO NpombiBany ¢ nomowbo 3 x 200 mn rentaHa.

3arem 06beAMHEHHbIN PUNBLTPAT KOHLEHTPUPOBANWU, Mofy4vyas HEOUULLEHHbBIA HYXHbIN
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npoaykT (3 1, 53% BbIxoA) B BUAE xenToro macna. 'H SIMP (400 MI'y, AMCO-ds) & 3,32
(s, 6H), 1,18 (d, J = 6,3 Hz, 3H).

3tan 2: 2-pTop-2-meTunnponax-1,3-guon

OH OH

F

B BbICYLLUEHHbIN B MeYU KPYrmoAOHHbIM cocyn obvemom 500 mn pobasnsnu
anmetun-2-hrtop-2-metunnponanguoart (3 r, 18,3 mmons) 1 TI® (90 mn). PeakuynoHHyo
cmecb nomewanun B atmocdepy N, u 3atem oxnaxgann go 0°C. 3atem no kannam
pobasnanu pactsop nutusa anomuHua rmgpuga (1 M B TIo, 2,75 aks., 50,3 mmonb) u
peakuymnio corpesann 40 KOMHaTHOW TemnepaTtypbl B TeyeHue 1 vyaca. 3arem peakuyuio
cHoBa oxnaxganu go 0°C n racunum gobasneHuem Boabl (2 mn), a 3arem gobasnsanun 15%
BoaHbIN pacteop NaOH (2 mn) n Boay (4 mn). CycneHsnio BCTpsaAxmBanu B TeveHune 15
MUHYT, (PUNbTPOBanNM M KOHLUEHTPUPOBANK, Nony4yas HeOUULWEHHbIA npoaykT (1,4 1, 71%
Bbixoa). 'H AMP (400 My, AMCO-d;) 6 4,85 (t, J = 5,9 Hz, 2H), 3,45 (d, J = 5,9 Hz, 2H),
3,41 (d, J=59Hz, 2H), 1,22 — 1,15 (d, 3H).

3tan 3: 3-(mpem-6yTnnandeHnncnnunokcn)-2-prop-2-metunnponad-1-on

OH OTBDPS

F

B BbICYLLUEHHbIN B nMeYn KPYrnoAoHHbIN cocys obbemom 500 mn pgobasnanu 2-
pTOp-2-MeTmnnponaH-1,3-guon (1,47 r, 1,25 akBe., 13,6 mmonk), a 3arem nmugason (1,11
r, 1,5 3kB., 16,4 mmonb), mpem-bytnnxnopaudernmncunad (3,0 r, 10,9 mMmonb) u
xnopcopm (136 mn). Peakuyuio BCTpsSIXMBaNM B TEYEHME HOMM U racunu pobasBneHnem
HacblweHHoro pacteopa NH4CI (100 mn). Cmecb akcTparumposanu ¢ nomowybto XM (100
M), cywmnm ¢ nomowpto MgSO,, dunbTpoBann M KOHUEHTpUpoBanu. HeounLeHHyo
CcMecb ouuwann nytem dnew-xpomatorpadonn Ha KornoHke ¢ cunukarenem (0-100%
iPrOAc/renTaHbl), nonyyas HyXHblii npoaykT (1,26 r, 33% Bbixog). 'H SIMP (400 M,
OMCO-ds) 6 7,68 — 7,60 (m, 4H), 7,51 — 7,40 (m, 6H), 4,97 (t, J = 5,8 Hz, 1H), 3,70 (dd, J
= 19,4, 1,9 Hz, 2H), 3,52 (ddd, J = 18,5, 5,8, 1,8 Hz, 2H), 1,28 (d, J = 21,8 Hz, 3H), 1,01
(s, 9H).

Srtan 4 3-(mpem-ByTUnandeHNNCUNUNOKCK)-2-pTop-2-
METUNNPONUATPUMTOPMETaHCYNbdOHAT

OTf OTBDPS

F

B BbICYLLUEHHbIN B MeYn KPYrnoAoHHbIN cocyn obvemom 500 mn pobasnsnu 3-
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[TpeT-OyTun(andennn)cunmn]okcn-2-gprop-2-metunnponad-1-on (1,3 r, 3,8 mmonb),
anxnopmetaH (63 mn) B atmocdepe asota. 3ateM pPeakyMOHHYIO CMEeCb oXnaxaanu 40
0°C n no kannam agobasnanu TpudTopmeTaHcynbdoHoBbIN aHrmgpug (1,27 r, 1,2 aks.,
4,5 mmonb). 3aTem peakLyMOHHYI0 CMeCb BCTPSXMBaNM B TEYEHME 2 4YacoB M 3aTem
npombiBann ¢ nomowbto 2 H HCI u 3atem HacbiweHHoro pacteopa NaHCO;.
OpraHunueckyio asy otaensnu, 3atem cywunu ¢ nomowpto MgSO, u unbTpoBanu
yepes npoknagky w3 cunukarens, anoupya ¢ nomowpbio OXM. 3atem dunbTpar
KOHLUEHTPUpOBanM A0 CYyXOCTU, MOMy4Yasl HEOUNULLEHHbIA HYXHbIM npoaykT (1,8 r, 100%
BbIXOZ) W UCMOMb30BanM Ha creaytoLleM atane 6e3 AonorHuUTeNbHOM ounctkn. 'H AMP
(400 MI'y, AMCO-ds) 6 7,66 — 7,58 (m, 4H), 7,56 — 7,41 (m, 6H), 5,07 — 4,81 (m, 2H), 3,88
—3,68 (m, 2H), 1,40 (d, J = 21,6 Hz, 3H), 1,01 (s, 9H).

3rtan 5: H-((R)-1-(1H-ungon-3-un)nponaH-2-un)-3-(TpeT-

OyTMNANDEHUNCUNUITOKCN)-2-DTOP-2-METUNNPONAaH- 1-aMuH

\ HN

N
F  OTBDPS

B BbICYLLEHHbIN B NeYn KPYrnoAoHHbIN cocy obvemom 250 mn gobasnsanu (2R)-1-
(1H-nHgon-3-un)nponax-2-amuH (600 mr, 3,1 mmone), N, N-gunsonponunatmnamunH (0,81
mn, 1,5 akB., 4,65 mmonb) 1 1,4-guokcaH (6 mMn), U peakUyMoHHYK CMeCb nomeLjann B
atmocepy asorta. 3arem pobasnanu [3-[TpeT-OyTun(anderHnn)cununlokeun-2-gprop-2-
MeTun-nponun]tpudTopmeTaHcynbdoHar (1,95 r, 1,25 aks., 3,9 MMOMb), U peakUNOHHYIO
cvecb HarpeBanu ao 90°C. Korga XXMC nokasbiBana notpedneHne MCxXoaHbIX
MaTepmanos, PeakLMOHHYK CMEChb racurnm HacbIWeHHbIM BoagHbIM pactBopom NaHCO; u
cmecb akcTparmposanu ¢ nomoupto EtOAC (3 x 200 mn). O6beagnHEHHOe opraHmyeckoe
BELECTBO Cywmnu ¢ nomowpto MgSO,, dunbTpoBanu n koHueHTpuposanu. OuncTka
nytem dnew-xpomarorpadum Ha konoHke ¢ cunukarenem (0-100% EtOAc/rekcaHbl)
JaBana HassaHHoe coeauHeHmne (1,2 r, 77% Bbixoa). YXXMC: 503,3 [M+H]".

3tan 6. 3-((R)-1-(1H-nHp0n-3-nn)nponaH-2-unamuHo)-2-pTop-2-MeTunnponax-1-

on

\ HN

N
H F OH

3-[mpem-6yTun(andennn)cununjokcn-2-gprop-N-[( 7R)-2-(1H-nngon-3-nn)-1-

METUN-3TUN]-2-meTmnnponaH-1-amuH (1,2 r, 2,4 mmonb) A06aBnsnn B BbICYLLUEHHbIAN B
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neyn KpyrrnoaoHHbIM cocys obvemom 250 mn n 3atem pobasnanm TIP (9,6 mn) w
TeTpabytunammonus cpropuaa rmgpat (3 mn 1 M pactesopa B TI®). PeakynoHHYO CMeCh
OCTaBnANM NepeMeLLMBaTbCa NP KOMHaTHOM Temneparype o Tex nop, noka XXXMC He
nokasbiBarna nonHoe notpebneHme NCXoaHbIX MaTtepuanos. PeakyMoHHY0 CMeCb racunm
fobaBneHnem Boabl U KCTparnposanu ¢ nomowbio 25% IPA B XM, 5 x 100 mn. 3atem
06 bEeAMHEHHOE OpraHnYyeckoe BEeLeCcTBO Cylumnu ¢ nomowbio MgSQO,, dunbTpoBanu u
kOHUeHTpupoBanu. OUMCTKa Ha KOMOHKe ANns dnew-xpomarorpadun Yepes cunukarenb
(0-30% 2 H NH; B MeOH/0XM) paBana HasBaHHOe coeauHeHune (332 mr, 53% BbIXxog).
XXMC: 265,1 [M+H]".

Srtan 7 3-((1R,3R)-1-(2,6-audtop-4-nogderHnn)-3-metun-3,4-gurngpo- 1H-
nupuao[3,4-blungon-2(9H)-un)-2-Top-2-meTunnponaH-1-on

F

\ N\>L/OH

F

v

Iz
\

|

B kpyrnogoHHbin cocys obvemom 100 mn pgobasnsnu 2-ctop-3-[[(1R)-2-(1H-
nHAON-3-Un)-1-MeTun-aTunlamuHol-2-metunnponan-1-on (332 wmr, 1,26 mmonb), 2,6-
angrop-4-noa-6ensanvgerng (370 mr, 1,1 aks., 1,38 mmonb) n Tonyon (5,5 mn). Peakyuto
nomewjann B armocdepy asota u aobaeBnsanyM yKCycHywo kucnoty (2 M). 3atem
peakuMoOHHOM CcMecu no3Bonsnu Harpesatbcs Ao 90°C B TedeHme 48 vacos. 3aTtem
peakumio racunM  HacbilWweHHbiIM  BOAHbIM  pactBopom NaHCO; un  3HeprnyHo
akcTparnposanu ¢ nomowpbto iIPrOAc (5 x 100mn). 3atem opraHunyeckyto asy cywmnm ¢
nomowybto MgSQO4, counbTpoBanu n koHUeHTpupoBann. OuncTka Ha KONoHke Ans dneL-
xpomarorpadpum yepes cunukarene (0-100% iPrOAc/rentaHbl) AaBana HasBaHHOE
coeguHeHune (475 mr, 74% Bbixoa). XXXMC: 515,1 [M+H]".

Otan 8: B cocys ana mukpoBonHoBon neunm obvemom 20 mn pgobaensnn 3-
[(1R,3R)-1-(2,6-audTop-4-noa-heHun)-3-metnn-1,3,4,9-teTparngponupunao[3,4-bjuHgon-
2-un]-2-gpTop-2-metunnponaH-1-on (400 mr, 0,78 mmoneb), 2-[3-(dpTopmeTunn)aseTnamnt-1-
unjatadon (518 wr, 5 3ks., 3,9 mmonb), meaun noaug (74 wr, 0,5 aks., 0,39 Mmonb) u
kanus kapboHat (644 wmr, 6 3kB., 4,7 mmonb). Cocya HakpbiBanu M CMeCb NOMeLLanu B
atmocopepy asota. 3arem gobasnanu 6ytupoHutpun (5,2 mn) 1 CcMechb gerasmposanu B
TeyeHne 10 MyHYT. 3aTem peakUnoHHYo cmechb Harpesanu o 135°C B TeueHue 16 yacos,
dunbTPOBaNM Yepes LenuT 1 ounanu nytem xmpaneHon obpalyeHHo-gasoson BIOXKX,

nonyyas gsa gmacrepeomepa. 154 6bin BTOpbIM 3ntonpyemMeiM gunactepeomepom (90 wmr,
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22% Bbixog). 154: "H AMP (400 My, AMCO-ds) & 10,48 (s, 1H), 7,39 (dd, J= 7,4, 1,3 Hz,
1H), 7,17 (dd, J = 7,6, 1,2 Hz, 1H), 6,96 (dtd, J = 20,1, 7,2, 1,3 Hz, 2H), 6,72 — 6,55 (m,
2H), 5,08 (s, 1H), 4,84 (t, J = 5,6 Hz, 1H), 4,56 (d, J = 6,2 Hz, 1H), 4,44 (d, J = 6,2 Hz, 1H),
3,92 (t, J = 5,4 Hz, 2H), 3,55 (q, J = 6,0, 5,4 Hz, 1H), 3,03 — 2,83 (m, 4H), 2,72 (dt, J =
13,0, 5,6 Hz, 3H), 2,61 — 2,51 (m, 2H), 2,45 — 2,30 (m, 1H), 1,15 — 0,96 (m, 6H). [OBa
NPOTOHa 3aTeMHeHbl noA nuMkom Boabl. XupanbHas CXX: konoHka OX UPC2,
nsokpartmnyeckun 25% MeOH ¢ 0,1% NH,OH B TeueHne 2,5 muHyTt. Bpems yaepxaruns 1,35
MUHYT. 2KXMC: 520,3 [M+H]".

Mpumep 155 (2R)-3-[(1R,3R)-1-[2,6-andTop-4-[2-[3-(hTOpMeTUN)aseTnamnH-1-
unjatokcn]penun]-3-metun-1,3,4,9-tetparngponmpnaol[3,4-bjuHgon-2-unl-2-bTop-2-
meTunnponax-1-on 155

CornacHo npouegypam u3 npumepa 154, 155 6bIn nepBbiM  3MOMPYEMbIM
avactepeomepom (110 mr, 27% Bbixon). 155: 'H AAMP (400 MI'y, AMCO-ds): 8 10,52 (s,
1H), 7,42 — 7,34 (m, 1H), 7,21 — 7,14 (m, 1H), 6,96 (dtd, J = 20,9, 7,1, 1,2 Hz, 2H), 6,69 —
6,58 (m, 2H), 5,12 (s, 1H), 4,81 (t, J = 5,8 Hz, 1H), 4,56 (d, J = 6,2 Hz, 1H), 4,44 (d, J =
6,2 Hz, 1H), 3,93 (t, J = 5,4 Hz, 2H), 3,46 (ddd, J= 18,2, 11,9, 5,7 Hz, 2H), 3,14 (ddd, J =
20,4, 11,9, 5,9 Hz, 2H), 3,03 — 2,78 (m, 4H), 2,78 — 2,64 (m, 3H), 2,58 — 2,51 (m, 2H),
2,47 — 2,36 (m, 1H), 1,11 (d, J = 22,0 Hz, 3H), 1,04 (d, J = 6,5 Hz, 3H). [IBa npoToHa
3aTeMHeHbl Nog NuKom Bogbl. XupanbHas CXX: konoHka OX UPC2, nsokpatudeckmn 25%
MeOH ¢ 0,1% NH,OH B TeuyeHne 2,5 muHyT. Bpemsa yaepxanua 0,55 muHyt. XKXMC:
520,2 [M+H]".

Mpumep 174 (1R,3R)-1-[2,6-audTop-4-[2-[3-(pTOopmeTun)asetngmnH-1-
unjatokcn]penun]-3-metun-2-(2,2,2-tpudtopatun)-1,3,4,9-retparngponnpunsol[3,4-
bljuHgon 174

Ortan 1: (R)-1-(1H-nHgon-3-un)-N-(2,2, 2-Tpudptopatun)nponaH-2-

H
N
/ HN
(O v,

~
r’d

aMUH

Cmecb (2R)-1-(1H-mHgon-3-un)nponax-2-amuHa (100 mr, 0,574 mmonb), 2,2,2-
TpudpTopatunTpugTopmetTaHcynopoHata (151 wmr, 0,6313 wmmonb) U N,N-
aunmsonponunatunamuda (371 wmr, 2,87 mmone) B 1,4-auokcaHe (3,8261 mn) Harpesanu
npm 50°C B TeueHne 6 yacoB. PeakuymoHHYI0 CMeCb oxnaaanu A0 KOMHaTHOW
Temnepartypbl, pPasBoOAUNU BOAOW, 3KcTparvposann ¢ nomowbio EtOAc (2x).
ObbveauHeHHoe opraHudeckoe Bewectso cywurim  (Na,SO4), dunbTpoBarn U

KOHLIEHTpUpoBanu. HeouuweHHbIA NPOAYKT ounany nyTem dnell-xpomarorpadum Ha
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cunukarene (0-50% iPrOAc/rentaH) € nonyyeHWem HasBaHHOro coeauHeHus (89 wr,
60,5% BbIxoa) B BUAe 6ecuyseTHoro macna. 'H AMP (xnopdopm-d) &: 8,10 — 7,92 (m, 1H),
7,62 — 7,56 (m, 1H), 7,33 (dt, J = 8,1, 0,9 Hz, 1H), 7,23 — 7,16 (m, 1H), 7,15 — 7,08 (m,
1H), 7,02 — 6,98 (m, 1H), 3,21 — 3,09 (m, 3H), 2,83 (dd, J = 6,6, 0,8 Hz, 2H), 1,12 (d, J =
6,2 Hz, 3H). >KXMC (c noHunsauwvei anektpopacnbineHnem) m/z 257 [M+H"].

Otan 2: (1R,3R)-1-(2,6-audTtop-4-nogdeHun)-3-metnn-2-(2,2,2-
TpudhTopatun)-2,3,4,9-tetparngpo-1H-nnpnao[3,4-bjungon

~
-
rd

Cmecb (2R)-1-(1H-nHgon-3-nn)-N-(2,2,2-Tpudptopatmn)nponan-2-amuHa (54 wr,

0,211 mmonb), 2,6-gudtop-4-nog-6ensanvgernga (62 mr, 0,232 MMOMb) N YKCYCHOW
kncnotbl (110 mr, 1,84 mmonb) B Tonyone (1 mn) Harpesanu npy 90°C B TedeHne 5 yacos.
Cmecb 3atem koHueHTpuposanu. Ocagok pasgensnu mexay EtOAC u HacbiweHHbIM
pacteopom NaHCO,;. BogHbin cnon akcTparmposanu cC nomowbio EtOAc (2x).
ObbveauHeHHoe opraHudeckoe Bewectso cywurim  (Na,SO4), dunbTpoBanm wu
KOHLEHTPUpOBanM C MOMy4YEHMEM HAa3BaHHOTO COeAVHEHMS B Buae Oenoro TBepaoro
BewecTsa, kotopoe wucnonb3oBanu 6e3  ouuctkn. KXMC (¢ voHusauymen
anektpopacnbineHuem) m/z 507 [M+H"].

Otan 3: B cocyae ana MukpoBOMHOBOW neuvn nepenvsanu CMeChb
(1R,3R)-1-(2,6-andTop-4-11oa-theHun)-3-metnn-2-(2,2, 2-1pucbtopatun)-1,3,4,9-
TeTparugponupuao[3,4-bjungona (107 mr, 0,211 mmonb), 2-[3-(bTopmeTun)asetTnamnH-1-
unjatadona (84 wr, 0,632 mmonb), Cul (16 mr, 0,0843 mmonb) n K.CO; (87 wmr, 0,632
MMonb) B OyTupoHutpune (1,4 mn) npogysanu asoToM B Te4YeHMe 5 MUHYT U 3aTem
repmeTmnanposanu u Harpesanu npu 135°C B TeueHne 23 vyacos. Cmecb unbTpoBanu
Yyepes LenuT, KOHLUEHTpMpOBaNu 1 ouuwany nytem npenapartusHon BEXKX ¢ nonyyeHnem
174 (51 wmr, 47% BbIX0A) B BUAE XENTOro TBEPAOro Bewectsa. 'H SAMP (400 My, AMCO-
ds) 0 10,61 (s, 1H), 7,45 - 7,35 (m, 1H), 7,20 (dt, J = 8,0, 0,9 Hz, 1H), 7,05 - 6,90 (m, 2H),
6,71 — 6,59 (m, 2H), 5,20 (s, 1H), 4,50 (dd, J = 47,6, 6,2 Hz, 2H), 3,94 (t, J = 5,4 Hz, 2H),
3,57 - 3,35 (m, 2H), 3,31 — 3,22 (m, 2H), 2,97 (dt, J = 16,8, 7,9 Hz, 3H), 2,84 (ddd, J =
15,3, 4,9, 1,2 Hz, 1H), 2,77 — 2,66 (m, 3H), 2,64 — 2,56 (m, 1H), 1,12 (d, J = 6,6 Hz, 3H).

XXMC (c noHn3aumei anekTpopacnbineHvem) m/z 512 [M+H"].
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Mpumep 286 3-[(1R,3R)-1-[2,6-gudptop-4-[2-[3-(PpTOopmeTunn)asetTnamnH-1-
unjatokcn]penun]-3-metun-1,3,4,9-tetparngponpnao[3,4-blungon-2-unl-2,2-andpTop-
nponax-1-on 286

3tan 1: 3-((mpem-6yTnnandeHnncunun)oken)-2,2-gudpTopnponax-1-on
OH
TBDPSO/?(F\

K BcTpsaxmsaemomy pacteopy 2,2-gudptopnponaH-1,3-guona (200 mr, 1,78 mmonb)
B TI® (4 mn) gobasnanu NaH (60% B muHepanbHOM macne, 71 mr, 1,78 mmonb) Ha
neasiHon 6aHe N peakyMoHHYI0 CMeCh BCTpsixuBanu B TedeHne 30 MuHyT. K peakynoHHON
cMecu no kannsm gobasnsnu TpeT-oytui(xnop)anderuncunad (TBDPSCI) (490 wmr, 1,78
MMOIb). 3aTeM peakLMOHHYI cMmech corpeBany 4o 20°C 1 BCTpsAXMBaHWE NPOAOIKanu B
TeyeHne 3 vacoB. K peakumoHHOM cmecu megneHHo pobaensinvm Bogy (10 mn), w
MOMyYEHHYIO CcMmecb npombiBanu ¢ nomowpto EtOAc (10 mn x 2). O6beanHEeHHble
opraHunyeckmne cnow cywmnm Hag 6e3sogHeim Na,SOy4, mnbTpoBanu 1 KOHLEHTPUPOBanM.
HeouueHHbIN O0CafoK ouuwanu nyTeM xpomartorpadum Ha KOMOHKE C CUMUKarenem
(20% netponenHbin acpup B EtOAC), nonydas HassaHHoe coeguHeHue (450 wmr, 1,28
MMOnb, 72% BbIXOf) B BUAE CBETNO-xenToro macna. 'H SMP (400 My, CDCl,) & 7,71 -
7,64 (m, 4H), 7,44 - 7,36 (m, 6H), 3,96 - 3,84 (m, 4H), 1,86 (s, 1H), 1,06 (s, 9H).

Srtan 2: 3-((mpem-6yTnnandeHmnncnnun)okeun)-2,2-4nTopnponun

TpudpTopMeTaHcynedoHaT

TBDPSO™ X~ ~OTf

FF

K BcTpsixmBaemomy pactesopy 3-[mpem-6ytun(andeHnn)cmnmn]okeun-2,2-audptop-
nponax-1-ona (13 atana 1, 400 mr, 1,14 mmone) 1 2,6-nytuamHa (0,39 mn, 3,42 MMonb) B
OXM (8 mn) no kannam gobasnanm Tf,O (0,38 mn, 2,28 mmonb) Ha neasiHon 6aHe.
PeakyMoHHYO cmech BeTpsaxusany npu 20°C B TeuyeHne 2 4acoB. 3aTem peakLMOHHYHO
CMECb MeASIeHHO nepenueanu B neasHyo sBogy (20 mn), U CMecCb 3KCTparnposanu C
nomowbto OXM (20 mn x 2). OB6beauHEHHblE OpraHn4yeckue Crnou npombiBann ¢
nomowbto 1 H HCI (20 mn), HackiweHHoro NaHCO; (20 mn) u HacbIWEHHOro ConeBoro
pacteopa. OpraHudeckun cnon cywmnun Hag 6essogHbiM Na,SO, dunbTpoBann u
KOHLEHTPUpOBanu. HeounLEeHHbIN 0CaA0K ounLlany nyTem xpomartorpadum Ha KOMOHKe
¢ cunukarenem (10% netponenHeii acpmp B EtOAC), nonyyas HyxHbi npoaykT (500 wmr,
1,04 mmonb, 91%) B BUae ceeTtno-xentoro macna. 'H SMP (400 My, CDCl,) & 7,66 -
7,64 (m, 4H), 7,47 - 7,41 (m, 6H), 4,76 (t, J= 7,6 Hz, 2H), 3,89 (t, J= 7,6 Hz, 2H), 1,08 (s,
9H).

Srtan 3 (R)-N-(1-(1H-Nngon-3-nn)nponax-2-un)-3-((mpem-
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SyTunandeHnncnnun)oken)-2, 2-audtopnponaH-1-amuH

\F>L/OTBDPS
\ HN

N

Cwmecb [3-[mpem-ByTun(anderHnn)cunun]okeun-2,2-audtop-
nponunjtpucdbTopmMeTaHcynboHata (3  astana 2, 831 r, 17,22 Mmonb),
awmmsonponunatunamud  (DIPEA) (6,1 wmn, 34,44 wmmonb) u  (2R)-1-(1H-uHpon-3-
un)nponax-2-amuHa (3 r, 17,22 mmMonb) B gnokcaHe (60 mn) BcTpaxvBanu npu 90°C B
TeyeHne 12 vacos. llocne oxnaxaeHust 4O KOMHaTHOW TEeMMepaTypbl PeakUUOHHYIO
cmecb passogunu sogon (100 mn) u npombiBann ¢ nomowpto EtOAc (100 mn x 2).
ObbeauHeHHble opraHnyeckne criou cywmnn Hag 6e3sogHbiM Na,SO4 dunbTpoBanu u
KOHLEeHTpupoBanu. HeounLweHHbIn 0CaaoK ovnLany nytTem xpomarorpadum Ha KOMNoHke
¢ cunukarenem (20% EtOAc B neTponenHom adupe), nonyyas HasBaHHOE COeAUHEHME
(7,6 1, 87%) B BUAE xenToro macna. XXXMC: 507,2 [M+H]".

3ran 4. (R)-3-((1-(1H-Unaon-3-un)nponax-2-nnjamuHo)-2, 2-audtoprnponaH-1-on

\ HN\F>L/3 "
N

K Bctpaxusaemomy pacteopy (R)-N-(1-(1H-nHgon-3-un)nponax-2-un)-3-((mpem-
SyTunaudeHuncnnun)okcn)-2,2-gudptopnponaH-1-amvHa (13 stana 3, 7,6 r, 15 mmonb) B
Tr® (100 mn) gobasnanu dpropua Tetpabytunammonmsa (TBAF) (1,0 M B TT®, 30 mn, 30
MMOnb). PeakuuoHHYl cmecb BCTpaxvBanu npu 25°C B TeueHue 4 4acoB U 3aTem
passoaunu sogon (200 mn) n akctparmposanu ¢ nomowpto EtOAc (200 mn x 3).
ObbeauHeHHble opraHnyeckne crnouw cywmnm Hag 6e3sogHbiM Na,SO,4 unbTpoBanu u
KOHLEHTpUpOBani. HeounLeHHbIN 0CafoK ounany nyTem xpomarorpadum Ha KOMOHKe
¢ cunukarenem (70% EtOAc B neTponeHom 3cupe), nonyyass Ha3BaHHOE COeAUHEHME
(3,51, 87%) B BUAE cBeTno-xentoro macna. XXMC: 268,9 [M+H]".

Srtan 5: 3-(1R,3R)-1-(2,6-audTtop-4-nogderHnn)-3-metun-3,4-gurngpo-1H-
nupuao[3,4-bljungon-2(9H)-un)-2,2-andTopnponaH-1-on

S OH
QSO
N B F
NT T
FQ

|

Cmecb  (R)-3-((1-(1H-mHaon-3-un)nponax-2-nnjamuHo)-2,2-audToprnponaH-1-ona
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(n3 atana 4, 2 r, 7,45 mmonb), HOAc (1,29 mn, 22,36 mmonb) n 2,6-audTop-4-mnoa-
6eHsanbgernga (2 r, 7,45 mmonb) B Tonyone (30 mn) BcTpaxvBanu npu 90°C B TeyeHue
12 vacos. [locne oxnaxgeHns OO KOMHaTHOW TemnepaTypbl PEaKUMOHHYK CMEChb
passogunu sogoun (50 mn), npombianu ¢ nomoupto EtOAC (50 mn x 2). O6beanHEHHbIe
opraHmdeckne  cnou  cywmnu  Hag  6esBogHbim  Na,SO,  dunbTpoBann U
KOHLEHTpUpOBani. HeounweHHbIN 0CaAoK ounany nyTem xpomarorpadum Ha KONMOHKe
c cunukarenem (20% netponenHbii acpmp B EtOAC), nonyyass HasBaHHOE COeAUHEHME
(2,8 1, 73%) B BUAE CBETMO-KENTOro TBEPAOro seljectsa. 'H AMP (400 MI'y, CDCls) &
7,53 -7,49 (m, 2H), 7,30 — 7,22 (m, 3H), 7,18 —= 7,13 (m, 2H), 5,25 (s, 1H), 3,72 — 3,68 (m,
3H), 3,24 — 3,06 (m, 3H), 2,85 - 2,75 (m, 1H), 2,70 — 2,66 (m, 1H), 1,18 (d, J = 6,8 Hz,
3H).

Oran 6: Cwmechb 3-((1R,3R)-1-(2,6-audtop-4-noaderHnn)-3-metun-3,4-
anrngpo-1H-nnpnao[3,4-bluHaon-2(9H)-nn)-2,2-pudptopnponaH-1-ona (u3 atana 5, 1,5,
2,89 mmonb), 2-[3-(dpTopmeTun)asetmamH-1-unjatanona (1,93 r, 14,47 mmone), Cul (1,65
r, 8,68 mmonb) n K,CO; (1,21, 8,68 mmonb) B H-PrCN (20 mn) BcTpsixveanu B atmocdepe
N, npn 135°C B TeueHue 3 vacoB. [ocne OxnaxgeHWs A0 KOMHATHOW TemnepaTypbl
pPeakUMoHHYI0 CMeCb passoaunn sogon (50 mn), npombieanu ¢ nomowbo XM (50 mn x
2). O6beamnHEHHbIE OpraHMyeckue crnom cywmnm Hag 6e3sogHbiMm Na,SO4, dunbTpoBanm
N KOHUeHTpupoBanu. [lonyyeHHbIn OcCafoK ouuwanu nytem obpaljeHHO-hasoBou
xpomarorpadum (ayetoHutpun 50-80%/0,05% NH,OH B BOAeE), nonyyas 286 (170 wr,
11%) B BMAe Genoro Teepaoro sewectsa. 'H AMP (400 My, CD,OD) 6 7,41 (d, J = 8,0
Hz, 1H), 7,19 (d, J = 8,0 Hz, 1H), 7,03 - 6,94 (m, 2H), 6,54 (d, J = 11,2 Hz, 2H), 5,24 (s,
1H), 4,49 (dd, J = 47,6, 6,0 Hz, 2H), 4,00 - 3,98 (m, 2H), 3,83 - 3,72 (m, 1H), 3,63 - 3,45
(m, 4H), 3,22 - 3,13 (m, 3H), 3,02 - 2,60 (m, 6H), 1,17 (d, J = 6,0 Hz, 3H). >XXMC: 5241
[M+H]".

Mpumep 303 (1R,3R)-2-(2,2-andptopatmn)-1-[2,6-gudtop-4-[1-(3-
dhTopnponun)aseTuanH-3-unjokcn-gpennn]-3-metun-1,3,4,9-tetparugponnpuao[3,4-
blungon 303

Cneays npoueaypam u3 npumepa 305, nonydanu 303. XXXMC: 494,2 [M+H]".

Mpumep 304 N-(3,5-andTop-4-((1R,3R)-3-meTtnn-2-(2,2,2-tpudtopatnn)-2,3,4,9-
TeTparngpo-1H-nnpnao[3,4-bljuHgon-1-un)dpennn)-1-(3-prTopnponun)aseTManH-3-ammH
304

Oran 1: (R)-1-(1H-Nnaon-3-un)-N-(2,2,2-TpncTopaTun)nponaH-2-amuH

£ F
Qg A0

N
H
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K pacteopy (2R)-1-(1H-nHgon-3-un)nponad-2-amuHa (10,0 r, 57,39 mmons) B 1,4-
anokcaHe (100 mn) pgobBasnsnun 2,2,2-tpudptopatuntpudtopmeTtaHcynbgonHar (13,3 ,
57,39 mmonb) 1 DIPEA (22,2 1, 172,18 mmonb). lNMony4yeHHy0 CMeCb BCTpAXMBanun npwu
80°C B TeuyeHue 15 yacoB. PeakUMOHHYHO CMECb KOHLEHTPMPOBaNM W OuMLLanM Ha
KONOHKe xpomarorpadun, anoupys ¢ nomoLybto 0-30% EtOAC B rekcaHax, ¢ nonyyeHvem
HaB3BaHHOro coeguHeHuss (14 r, 95,2%) B BUAE CBETNO-XENTOro macna. 'H AMP
(400MTy, CDCls) © 8,02 (br. s., 1H), 7,60 (d, J = 8,0 Hz, 1H), 7,37 (d, J = 8,0 Hz, 1H),
7,21 (t, J = 8,0Hz, 1H), 7,16 - 7,09 (m, 1H), 7,05 (s, 1H), 3,24 - 3,11 (m, 3H), 2,84 (d, J =
6,4 Hz, 2H), 1,14 (d, J = 6,4 Hz, 3H).

Oran 2: (1R,3R)-1-(4-bpom-2,6-gudptopdeHun)-3-metun-2-(2,2,2-
TpudhTopatun)-2,3,4,9-tetparngpo-1H-nnpnao[3,4-bluHaon

R F
QS
N~ L F
N" %
F\Q

Br

Cwmecb (R)-1-(1H-Unpon-3-un)-N-(2,2,2-Tpudtopatun)nponax-2-amuHa (M3 atana
1, 14,0 r, 54,63 mmonb), 4-6pom-2,6-guchtopbersanvgernga (11,5 r, 51,9 mmonb) un
YKCYCHOM KucnoTbl (6,25 mn, 109,26 mmonb) B Tonyone (150 mn) Bctpsxusanu npu 90°C
B TeyeHne 16 yacos. PeakuymoHHy cmecb oxnaxaanu o 25°C, KOoHUeHTpupoBanu u
ouvanm nytem xpomarorpadum Ha konoHke ¢ cunukarenem (0-5% EtOAc B
NneTponernHom adupe), nony4vas HasBaHHOE COeaMHEHUe N ero yuc-usomep (24 r, 95,7%
BbIXOA) (mpaHc: yuc coctasnsieT 4:1) B BuAe >XenToro TeBepaoro selyectsa. 'H AMP
(400MI'y, CDCl;) 8 7,52 (d, J= 8,4 Hz, 1H), 7,24 (d, J = 8,0 Hz, 1H), 7,19 - 7,05 (m, 4H),
5,69 (s, 0,2H), 5,31 (s, 0,8H), 3,64 - 3,50 (m, 1H), 3,45 - 3,17 (m, 1H), 3,10-3,06 (m, 1H),
2,98 - 2,81 (m, 1H), 2,78 - 2,59 (m, 1H), 1,41 (d, J = 6,4 Hz, 0,6 H), 1,18 (d, J = 6,4 Hz,
2,4 H).

Otan 3: mpem-6ytnn-3-((3,5-audTtop-4-((1R,3R)-3-metnn-2-(2,2,2-
TpudhTopatun)-2,3,4,9-tetparngpo-1H-nnpnao[3,4-bungon-1-

un)peHnn)ammHo)asetuamH-1-kapbokcunaTt
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HN\C
N-Boc

Cmecb  (1R,3R)-1-(4-6pom-2,6-andpTopdeHun)-3-metnn-2-(2,2,2-1pupTopaTun)-
2,3,4,9-tetparngpo-1H-nupnao[3,4-bluHaona (mpanc: yuc coctasngaet 4:1) (M3 atana 2,
23,01, 50,08 mmonb), Pdy(dba); (4,59 r, 5,01 mmonb), mpem-0yTun-3-aMmnHoaseTuanH-1-
kapbokcunata (12,9 r, 75,12 mmonb), Xantphos (5,8 r, 10,02 mmonb) un Cs,CO3 (48,9,
150,25 mmonb) B 1,4-auokcaHe (250 mn) BcTpsaxusany npu 115°C B atmocdepe N, B
TeyeHne 16 vacoB. PeakuMOHHY0 CMecCb (unbTpoBanM 4epes uenut u duneTpar
KOHLUEHTpUpOBaNnn U ouuwannm Ha KomnoHke xpomarorpacdum (0-30% EtOAc B
neTponenHom adpupe), nony4yasi HasBaHHoe coeguHeHne (25 r, 90,7% BbIxog) (MmpaHc:
yuc coctaBnseT 4:1) B BUAE CBETNO-KOPUYHEBOrO TBEPAOro BellecTsa. 'H AMP (400MIw,
CDCl3) 87,56 - 7,37 (m, 1H), 7,24 - 7,19 (m, 1H), 7,15 - 7,06 (m, 2H), 6,04 - 5,94 (m, 2H),
5,57 (s, 0,2H), 5,21 (s, 0,8H), 4,50 - 4,38 (m, 1H), 4,31 - 4,21 (m, 2H), 3,74-3,72 (m, 2H),
3,61 - 3,47 (m, 1H), 3,35 - 3,17 (m, 1H), 3,10-3,07 (m, 1H), 3,02 - 2,78 (m, 1H), 2,77 -
2,55 (m, 1H), 1,44 (s, 9H), 1,39 (d, J=6,4 Hz, 0,6H), 1,16 (d, J = 6,4 Hz, 2,4H).

Otan 4. N-(3,5-gudpTop-4-((1R,3R)-3-meTun-2-(2,2, 2-tpndptopatun)-2,3,4,9-

TeTparngpo-1H-nnpngo[3,4-bluHaon-1-un)heHun)aseTnanH-3-ammH

O S
N 5

HN
~Cw

K pacTteopy mpem-6ytnn-3-((3,5-audtop-4-((1R,3R)-3-meTtnn-2-(2,2,2-
TpuhTopatun)-2,3,4,9-tetparngpo-1H-nnpnao[3,4-buHgon-1-
un)peHnn)ammHo)asetuamH-1-kapbokcunarta (u3 stana 3, 10,0 r, 18,16 mmonb) (mpaHc:
yuc coctasnsetr 4:1) B 1,4-guokcane (120 mn) gobasnsann cepHyto kucnoty (4,87 mn,
90,82 mmonb) npu 0°C. PeakuymoHHyo cMecb BCTpaxmBanu npy 0°C B TeyeHne 0,5 yacos.
PeakyunoHHy0 cmecb nepenusanu B HacblweHHbIn BogHbIn NaHCO; (250 mn) u cmech
akcTparnposanu ¢ nomolbio EtOAC (200 mn x 2). O6beanHEHHbIE OpraHuYecKkne Criouv

cywunu Hag Na,SO4 1 KOHUEHTpUpoBanu C Nony4YeHMeM HasBaHHOro coefuHeHus (8 r,
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97,8% BbIxoa) (mpaHc: yuc coctaBnaer 4:1) B BMAE XENTOro TBEPAOro BeLlecTsa.
HeouuweHHoe coefnHeHe UCnonb3oBarny Ha Cnegyowem Tane Hanpsmyto.

Otan 5: K cmecu H-(3,5-gudTop-4-((1R,3R)-3-meTun-2-(2,2,2-1pudTopaTun)-
2,3,4,9-tetparnapo-1H-nnpnao[3,4-bluHaon-1-nn)dpeHun)aseTnanH-3-ammHa (13 stana 4,
mpaHc: yuc coctaengaet 4:1, 8,0r, 17,76 mmonb) n DIPEA (8,83 mn, 53,28 mmonb) B N,N-
anmetundopmamug (OMDA) (80 mn) no kannam gobasnanu 1-cpTop-3-nognponax (3,34 r,
17,76 mMMonb). PeakyuoHHylo cmech BeTpsxuBanu npu 20°C B TeuyeHue 16 4acos.
PeakuyunoHHyo cmech passogunu ¢ nomowybto EtOAC (400 mn), NpoOMbIBaN HaCbILWEHHbIM
conesbiM pacteopoM (200 mn x 5). O6beaMHEHHbIE OpraHU4eckMe Cnowu CyLUMnn Hag
Na,SO,, punbTpoBanu, KOHLUEHTPMPOBANN N OYMLLANN HA KOJTOHKE ANSA XpomaTtorpadum
(10-40% EtOAc B [OXM), nonyvas HyxHbli npogykt (7 r, 77,2% BbIXxoa) B BUAE
KOPWUYHEBOrO TBEPAOrO BELECTBA. 3TOT NPOAYKT 0ObeaMHANN C Apyron napTuen (Bcero
12,3 1) n ounwanu nytem npenapatmsHon BOXKX (Phenomenex Synergi Max-RP 250*80
MM*10 mkm, augetoHutpun 50-80/10 mM NHHCO; B BOAe), nonyyas 10 r npogykra
(mpaHc: yuc coctaenseTr 4:1, Hepasgensemble npu BOXKX) B Bnae 6enoro tBEpaoro
BeLjecTBa. 3aTremM 3TOT NPOAYKT (mpaHc: yuc coctasnseTr 4:1) ouvwanu janee nytem
CXHKX (AD (250 mm * 30 mm, 10 mkm) ocHoBaHue-EtOH 40%), nonyyas ymctein 304 (5,9,
59% BbIxoa) B Buae 6enoro Teepaoro sewjectsa. 'H AMP (400MIy, CD;OD) 6 7,40 (d, J
=7,6 Hz, 1H), 7,20 (d, J= 7,6 Hz, 1H), 7,05 - 6,91 (m, 2H), 6,09 (d, J = 12 Hz, 2H), 5,22 (s,
1H), 4,58 - 4,35 (m, 2H), 4,07-4,02 (m, 1H), 3,77 (t, J = 7,6 Hz, 2H), 3,62 - 3,50 (m, 1H),
3,39 - 3,32 (m, 1H), 3,06 - 2,90 (m, 4H), 2,66 - 2,55 (m, 3H), 1,87 - 1,66 (m, 2H), 1,17 (d, J
= 6,4 Hz, 3H).

Mpumep 305 (1R,3R)-2-(2,2-andptopatnn)-1-[2,6-audtop-4-[2-[3-
(bTopmeTun)asetugnH-1-mnjatokcu]dpennn]-3-metun-1,3,4,9-tetparugponnpuao[3,4-
blungon 305

Oran 1: (R)-N-(2,2-gncbTopatun)-1-(1H-nHgon-3-nn)nponaxH-2-aMmmnH

H
N
O
e
% F

Cmecb (2R)-1-(1H-wHpon-3-un)nponax-2-amuHa (4,2 r, 24,1 mmonb), 2,2-
andTopatunTpudTopmetancynedoHara (5,16 r, 24,1 MMOnb) 1M AMM3oNponuIamMmHa
(8,41 mn, 48,2 mmonb) Harpesanu 4o 80°C B TeueHue 3 yacos. Peakyuio oxnaxganu 4o
KOMHatHon Temnepartypbl, passogunu iPrOAc (150 mn) »n npombiBanu BOAOW,

HacbILLEHHbIM COMEBbIM PaCTBOPOM, CYLUMMU Haf HaTpusi cynbdartom, punbTpoBanu u
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KOHUEHTpUpoBanM. HeouuLeHHbI NPOAYKT OuMwWanM Ha KOnoHke ans  dnew-
xpomarorpadum yepes cunukareno, anoupya ¢ nomowpto 0-5% MeOH/OXM, nonyyas
Ha3BaHHoe coeauHeHune (5,6 r, 97% Bbixoa). 'H AMP (400 My, xnopdopm-d) & 8,03 (s,
1H), 7,63 — 7,54 (m, 1H), 7,36 (dt, J = 8,1, 0,9 Hz, 1H), 7,27 — 7,17 (m, 1H), 7,12 (ddd, J =
8,0, 7,1, 1,1 Hz, 1H), 5,78 (tdd, J = 56,6, 4,7, 4,1 Hz, 1H), 3,11 - 2,76 (m, 5H), 1,12 (d, J =
6,2 Hz, 3H); XKXMC: 239,15 [M+H]".
Otan 2: (1R,3R)-2-(2,2-audptopatun)-1-(2,6-audTop-4-nog-peHnn)-

3-metun-1,3,4,9-tetparngponmpnao[3,4-bjuHaon

F
N

s

2 F

K pacteopy (R)-N-(2,2-gudpropatun)-1-(1H-ungon-3-un)nponaxH-2-amuna (5,0 r, 21
MMonb) u 2,6-gudtop-4-nogbensanvgernga (5,2 r, 19 mmonb) B Tonyone (70 mn)
A06aBMANM YKCYCHYIO KMCMOTY (2. 4 Mn) 1 cmeck Harpesanu npu 90°C B TeueHue 20 y B
atmocepe asota. PeakunoHHyto cmecb oxnaxganum u koHueHTpuposanu. Ocapok
pacctsopsanu B iPrOAC 1 npombiBanun HacbIWEeHHbIM pacTBOpoM HaTpus BukapboHarta,
BOAOW, HAaCbILEHHbIM COMEBbIM pPacTBOPOM, CyLUMAW Haj Hatpus cynbdatom wu
KOHUeHTpuposanu. QOunctka nytem drnew-xpomaTtorpacdum (cunukarens, 0-15%
iPrOAc/rentaHbl) gaBana HasBaHHoe coeguHeHue (7,8 r, 76 %) B Buae 3:1 cmecu
nsomepoB mpadc: yuc. XXXMC: 489,0 [M+H]". Cmecb ucnonb3oBanu Ha CrieaytoLlem
3Tane Kak TakoByH.

Otan 3: Cmecb (1R,3R)-2-(2,2-gudptopatmn)-1-(2,6-audtop-4-noa-
dennn)-3-metun-1,3,4,9-tetparngponnpnao[3,4-bjuHgona (8,0 r, 16,4 mmonb), 2-[3-
(dbTOpmeTun)asetnanH-1-unjataHona (2,62 r, 19,7 mmons), megn nogmnga (0,94 r, 4,9
MMONb), kanus kapboHaTta (4,5 r, 32,8 mmonb) n 6ytupoHuTpmna (33 Mn) gerasmposanu B
TeyeHne 5 MUHYT 1 3atem Harpesanu o 140°C B TeyeHue Houn. PeakyMoHHyO cMmech
dunbTpoBanM Yepes Uenut, anonpysa ¢ nomowpto iPrOAc. dunbTpaTt KOHLUEHTpUpoBanu
n oumwann nytem obpauweHHo-paszoson BIXKX, n nsomepbl yuc: mpaHc pasgensnu
nytem xvpansHon CXX, nonyyas 305 (3,77 r, 44% Bbixoa). 'H SAMP (400 My, AMCO-ds)
0 10,59 (s, 1H), 7,40 (dd, J=7,9, 1,3 Hz, 1H), 7,22 — 7,14 (m, 1H), 7,04 — 6,88 (m, 2H),
6,66 (d, J= 11,1 Hz, 2H), 6,05 — 5,61 (m, 1H), 5,17 (d, J = 1,7 Hz, 1H), 4,50 (dd, J = 47,6,
6,2 Hz, 2H), 3,94 (t, J = 5,3 Hz, 2H), 3,41 — 3,32 (m, 2H), 3,15 - 2,90 (m, 3H), 2,90 — 2,52
(m, 7H), 1,09 (d, J = 6,5 Hz, 3H). >XXMC: 494,2 [M+H]".
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MNpumep 306 (1S,3R)-2-(2,2-audptopatun)-1-[2,6-audTtop-4-[2-[3-
(pTopmeTun)asetngnH-1-nnlatokcu]dpennn]-3-metun-1,3,4,9-tetparugponnpuao[3,4-
blunpon 306

Cneays npoueaypam u3 npumepa 305, nonydanu 306. XXXMC: 494,2 [M+H]".

Mpumep 340 3-[(1R,3R)-1-[2,6-audtop-4-[[1-(3-pTopnponmn)aseTnamnH-3-
unjamuHo]dpenun]-3-metnn-1,3,4,9-tetparngponnpnao[3,4-bjuHaon-2-unj-2,2-audtop-
nponax-1-on 340

Oran 1: (R)-N-(1-(1H-Nngon-3-un)nponan-2-mn)-3-((TpeT-

SyTunaudeHuncnnun)okcn)-2,2-audTopnponaH-1-amuH

\F>FL/OTBDPS
\\ HN

Cwmecb (2R)-1-(1H-uHgon-3-un)nponaH-2-amuHa (29 r, 166,44 mmons), [3-[mpem-
6ymun(anderHnn)cnnun]okcun-2,2-gudtop-nponun]Tpudptopmetadcynosonata (80,31 r,
166,44 mmonb) u DIPEA (55,01 mn, 332,87 mmonb) B 1,4-gnokcaHe (600 wmn)
BcTpAxvBanu npu 90°C B TeyeHne 12 yacoB. PeakuMOHHYO CMeCb pasBogwunM B BOAE
(600 mn) u 3kctparuwposanu ¢ nomowbto EtOAc (600 mn x 2). Ob6beauHEHHble
opraHuyeckmne cnou cywmnun Hag 6essogHbiM Na,SO,4, mnbTpoBanu U KOHLUEHTPUPOBanM.
HeouueHHbIN O0Cagok ounwjanu nytem xpomatorpadum Ha KOMOHKE C cunuvkarenem
(40% EtOAc B neTponenHom 3dupe), nonyyas HasBaHHoe coeauHeHue (69 r, 82%) B
BUAE cBeTNno-xenToro macna. 'H AMP (400MrIy, CDCl,) 6 7,88 (s, 1H), 7,66 (d, J=7,2 Hz,
4H), 7,60 (d, J=8,0 Hz, 1H), 7,48 - 7,33 (m, 7H), 7,22 - 7,08 (m, 2H), 7,01 (s, 1H), 3,86 -
3,79 (m, 2H), 3,23 - 3,09 (m, 3H), 2,86 - 2,80 (m, 2H), 1,13 (d, J=6,4 Hz, 3H), 1,05 (s, 9H).
MC: [M+H]" 507 ,1.

Otan 2: (R)-3-((1-(1H-NHaon-3-nn)nponan-2-un)aMmmnHo)-2, 2-aupTopnponax-
1-on

F

\ HNWH
N

K Bctpaxusaemomy pacteopy (R)-N-(1-(1H-uHpon-3-unynponan-2-un)-3-((TpeT-
SyTunaudeHuncnnun)oken)-2,2-guchtopnponaH-1-ammHa (3 atana 1, 69 r, 136,18
Mmonb) B TI® (690 mn) gobasnsann 1 M TBAF (272,35 mn, 272,35 mmonb) B TT®. Cmech
BCTpAxmBanu npu 25°C B TeueHue 4 yacoB. PeakUMoHHY cMecb pa3Boguniu Bogomn (800

MIT) 1 akcTparnposanu ¢ nomolybto EtOAcC (800 mn x 3). O6beanHEHHbIE OpraHnYeckue
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CNOWN KOHLUEHTPUPOBAanM, U HEOYULLIEHHbIA OCaAOK ouuLanu nyTem xpomarorpadum Ha
konoHke c¢ cunukarenem (50% EtOAc B netponevHom adupe), nonyyas HasBaHHoe
coeaguHeHne (29, 79%) B BMAE CBETNO-KENTOro Macna.

Otan 3: 3-((1R,3R)-1-(4-6pom-2,6-audpTopdeHnn)-3-metun-3,4-aurnapo-
1H-nnpngol[3,4-bluHaon-2(9H)-un)-2,2-gndropnponan-1-on

RS OH

Qo
N~ - F
N" %
F\Q

Br

Cmecb (R)-3-((1-(1H-nHaon-3-un)nponax-2-nnjamuHo)-2,2-andTopnponaH-1-ona
(n3 atana 2, 20 r, 74,54 mmonb), YKCYCHOM Kncnotobl (12,91 mn, 223,63 mmonk) 1 4-6pom-
2,6-gndpTopbensanbaeruaa (16,47 r, 74,54 mmonb) B Tonyone (400 mn) BCTpsixvBanu npu
90°C B TeuyeHme 12 yvacoB. PeakuyumoHHyto cmecb passogunu Bogou (500 mn) u
akcTparnposanu ¢ nomolbio EtOAC (500 mn x 2). O6beanHEHHbIE OpraHnyYeckne criou
cywunun Hag 6es3sogHbiM Na,SO, unbTpoBanu U KOHUEHTpupoBanu. HeounweHHbIN
0CajoK ouuanu nytem xpomarorpadpum Ha konoHke ¢ cunukarenem (20% EtOAc B
neTponenHomMm 3adupe), nony4yasi HasBaHHoe coeauHeHne (24,8 r, 71%, mpaHc: yuc
coctasnsetr 20/1) B BUAE CBETNO-KeNToro TBepaoro sewectsa. MC: [M+H]" 470,9.

Otan 4. mpem-6ymurn-3-((4-((1R,3R)-2-(2,2-andTop-3-rugpokcunponun)-3-
meTtun-2,3,4,9-tetparngpo-1H-nnpngo[3,4-bluHaon-1-mn)-3,5-

AndTopdeHnn)ammHo)aseTmamnH-1-kapbokecmnar

Qﬁ(

HN
\CN‘Boc

Cwmecb 3-((1R,3R)-1-(4-6pom-2,6-gudptopdeHnn)-3-metun-3,4-gurngpo-1H-
nupuao[3,4-blungon-2(9H)-un)-2,2-aucdtopnponaxH-1-ona (U3 atana 3, 24,8 r, 52,62
Mmonb), Pdx(dba); (4,82 r, 5,26 mmonb), Xantphos (6,09 r, 10,5 2mmons), Cs,CO; (51,44
r, 157,86 mmonb) n mpem-6ymun-3-ammHoasetngunn-1-kapbokcunara (13,59 r, 78,93
mmonb) B 1,4-guokcaHe (300 mn) BcTpsaxuBanu npu 110°C B TeuyeHue 3 yacoB B
atmocpepe N,. PeakuymoHHyto cmecb oxnaxganu Ao 25°C n passoaunu sogomn (500 mn),

akcTparnposanu ¢ nomolbto EtOAc (500 mn x 2). O6beauHEHHbIE OpraHnyYeckne criov
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cywunu Hag 6es3sogHbiM Na,SO,, unbTpoBanu u KOHUEHTpupoBanu. HeounweHHbIN
ocajoK ounanu nytem xpomarorpadumm Ha KonoHke ¢ cunukarenem (20% neTponenHbiv
adup B EtOAC), nonyyaa HasBaHHoe coeaunHeHne (20,5 r, 69%, mpaHc: yuc cocTtaBnaeT
20/1) B BMZeE xenToro TBepgoro sewecrtsa. MC: [M+H]" 563,0.

Otan 5: 3-((1R,3R)-1-(4-(a3eTnMamnH-3-nnammHo)-2,6-gupTopdeHun)- 3-
meTun-3,4-anrngpo-1H-nnpnao[3,4-blungon-2(9H)-nn)-2,2-anchtTopnponax-1-on

g F
QO

HN
~Cw

K pactBopy mpem-6ytun-3-((4-((1R,3R)-2-(2,2-andTop-3-rngpokcunponnn)-3-
meTunn-2,3,4,9-tetparngpo-1H-nnpuao[3,4-blungon-1-mn)-3,5-
angropdeHmn)ammnHo)asetuamH-1-kapbokcnnarta (M3 stana 4, 20,5 r, 36,44 mmonb) B
1,4-gnokcaHe (194 mn) no kannam pgobaeBnanu cepHy kucnoty (19,42 mn, 364,38
MMOIb) Ha neasHon 6aHe. PeakyMoHHY cMecb BCTpaxuBanu npu 25°C B TeyeHne 0,5
4yacoB. 3aTeM peakuUOHHYK CMEeCb MNepenuBanu B HaCbIWEHHbI BOAHbLIA PacTBoOp
NaHCO; (800 mn) n akctparmposanu ¢ nomowbto EtOAc (600 mn x 2). Ob6beanHeHHbIe
opraHuyeckmne cnow cywmnu Hag 6e3sogHbeiM Na,SO4, rnbTpoBanu 1 KOHLUEHTpUpOBanu,
nonyvyas HassaHHoe coefuHeHune (18 r, HeouuwweHHoe, mpaHc: yuc coctasnset 20/1) B
BMAE >KENTOro TBEpAOro BelwjecTBa. HeouuweHHbI 0CagoK WUCNONb3oBanuM Ha
cneaywoLiem atane Hanpsamyto. MC: [M+H]" 463,0.

Otan 6: Cwmecb 3-((1R,3R)-1-(4-(a3eTngunH-3-nnammHo)-2 ,6-gudtopdpeHmn)-
3-meTtun-3,4-aurnapo-1H-nnpnao[3,4-bluHaon-2(9H)-un)-2,2-puchtopnponaH-1-ona (13
atana 5, 18 r, 38,92 mmons), DIPEA (19,3 mn, 116,76 mmonb) n 1-¢ptop-3-noanponaHa
(7,32 1, 38,9 2mmonb) B AM®A (180 mn) BcTpsAxuBany npu 25°C B TeyeHne 12 4acos.
PeakyunoHHyto cmecb passogunn ¢ nomowpto EtOAc (500 mn) m  npombiBanu
HacbIWeHHbIM conesbiM pacteopom (500 mn x 3). O6beAMHEHHbIE OpraHU4eckme Criou
cywunu Hag 6e3sogHbiM Na,SO,, unbTpoBanu U KOHUEHTpUpoBanu. HeouMLeHHbIN
0CagoK ouymLanu nytem xpomarorpadum Ha konoHke ¢ cunukarenem (10% MeOH s OXM),
nony4as Hy>kHbili Npoaykt (7,1 r, 85% 4ncTOThI) B BUAE XenToro macna. [Nony4yeHHbIN
ocajok ounanu ganee nyrem obpaileHHo-da3oson xpomaTtorpadum (auetoHnTpun 40-
75/0,05% NH OH B BOge) M xmpanbHom CXX (AD 250 mm * 50 mm, 10 MKkm;
cynepkputudeckn COL/EtOH(0,1%NH;H,O) coctaBnger  40/40 npu 200 mn/mMuH),

nonyuast 340 (2,85 r, 14%) B BMAE CBETNO-XENTOro TBEPAOro seljectsa. 'H AMP (400
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My, CD;0D) 8 7,39 (d, J = 7,2 Hz, 1H), 7,19 (d, J = 8,0 Hz, 1H), 7,01 - 6,93 (m, 2H),
6,11 (d, J = 12,0 Hz, 2H), 5,16 (s, 1H), 4,52 - 4,38 (m, 2H), 4,05 - 4,03 (m, 1H), 3,80 - 3,74
(m, 3H), 3,63 - 3,42 (m, 2H), 3,20 - 3,10 (m, 1H), 2,96 - 2,92 (m, 3H), 2,82 - 2,71 (m, 1H),
2,64 - 2,58 (m, 3H), 1,81 - 1,68 (m, 2H), 1,14 (d, J = 6,4 Hz, 3H); MC: [M+H]*523,2.

Mpumep 365 3-((1R,3R)-1-(2,6-ancTop-4-((1-(3-cbTopnponun)asetTnamnH-3-
un)ammnHo)penun)-6-prop-3-metun-1,3,4,9-tetparngpo-2H-nnpnao[3,4-bluHgon-2-un)-
2,2-aunhtopnponaH-1-on 365

Oran 1: ([3-(TpeT-6yTnn-andeHnn-cnnaHmunokem)-2,2-andTop-

nponun]-[2-(5-Top-1H-nHA0N-3-Un)-1-MeTUn-3TUN]-amMmuH

5

Cwmechb [3-[mpem-6ymun(andeHnn)cnnun]okcu-2,2-andTop-nponun]
TpudpTopMeTaH-cynboHaTa (M3 npumepa 286, atan 2, 43,22 r, 89,6 mmone), DIPEA
(19,5 mn, 112,0 mmonb) n 2-(5-pTop-1H-nHaon-3-un)-1-meTunatunammHa (CAS Ne: 712-
08-3, 14,7 r, 74,7 mmonb) B guokcaHe (140 mn) BcTpsaxvBany npu 90°C B TeyeHne 3
yacoB. CMecCb oxnaxgany 4O KOMHaTHOW Temneparypbl, passogunu ¢ nomoLysto EtOAC u
NPOMbIBanNu BOAOW (X 2) N HaCbILEHHbIM CONEBbIM PACTBOPOM, CyLUMNM Hag 6e3BOAHbIM
Na,SO,4, dunbTpoBanM M KOHUEHTPMPOBanu. HeouuLeHHbI OCafoK ouuwanu nyTem
xpomarorpadomm Ha KOMOHKe C cunukarenem (nogswkHas dasa: [OXM), nony4yas
HasBaHHOe coeauHeHne (32,8 r, 96%) B Buage xentoro macna. 1H AMP (400 My,
CDCly): & 7,89 (s, 1H), 7,69-7,61 (m, 4H), 7,48 - 7,34 (m, 6H), 7,26-7,19 (m, 2H), 7,03 -
7,02 (m, 1H), 6,93 (dt, J = 2,5, 9,0 Hz, 1H), 3,88 - 3,78 (m, 2H), 3,22 - 3,03 (m, 3H), 2,84 -
2,70 (m, 2H), 1,11 (d, J = 6,2 Hz, 3H), 1,04 (s, 9H). >KXMC: 525,3 [M+H]".

Oran 2: 2-[3-(TpeT-6yTUn-ancdeHnnN-CUNaHNNoKen)-2, 2-4udTop-
nponun]-1-(2,6-gudTop-4-nog-deHnn)-6-pTop-3-metnn-2,3,4,9-teTparngpo- 1H-6eta-

kap6onuH
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K pactBopy [3-(TpeT-OyTun-andeHnn-cunatmnokcn)-2,2-gudptop-nponun]-[2-(5-
dTop-1H-nngon-3-unn)-1-metun-atunl-ammHa (32,8 r, 62,5 mmone) B Tonyone (65 mn)
pobasnanu 4-noa-2,6-gudtopbeHsanvaermng (20,1 r, 75,0 MMONb) U YKCYCHYIO KUCMOTY
(7,2 mn, 125,0 mmonb). Mo 3aBeplueHMn 00aBNEHNST PEaKUNOHHYKD CMECh BCTPSXMBANU
npu 90°C B TeyeHue 14 uvacoB. CMecb OCTaBMANM OXMaXKaaTbCA A0 KOMHATHOW
Temnepartypbl, passogunu ¢ nomowpto EtOAC, npombiBanu HacbIWEHHbIM BOAHbIM
NaHCO; (x 3) 1 HacbIWeEeHHbIM CONEBbIM PacTBOPOM, Cywmnu Hag 6e3sogHbiM Na,SO4 n
kOHUeHTpupoBanu. Ocagok ounwjanu nytem xpomarorpacum Ha cunukarene (nogBkHas
dasza: Tonyon B uuknorekcaHe, rpaaneHt 10-50%), nonydyas HasBaHHOE COeAUHEHMEe
(34,9 1, 72%) B BMAE NeHbl 6enoro LBeTa ¢ KenTosaTtbiM ooTeHkoM. 'H AMP (400 MIy,
CDCl3): 6 7,65 - 7,60 (m, 4H), 7,46 - 7,33 (m, 7H), 7,21 - 7,08 (m, 4H), 6,90 - 6,84 (m, 1H),
5,27 (s, 1H), 3,99 - 3,88 (m, 1H), 3,65 - 3,54 (m, 2H), 3,33 - 3,20 (m, 1H), 2,93 (ddd, J =
1,4, 49, 152 Hz, 1H), 2,81 - 2,69 (m, 1H), 2,56 - 2,51 (m, 1H), 1,14 (d, J = 6,6 Hz, 3H),
1,05 (s, 9H). XKXMC: 775,2 [M+H]".

Otan 3: 3-(4-{2-[3-(TpeT-6yTNn-andeHunn-cmnaHnnokecu)-2, 2-4ud Top-
nponun]-6-Top-3-meTnn-2,3,4,9-tetparngpo-1H-6eta-kapbonun-1-un}-3,5-audTop-

heHunammnHo)-aseTngunH-1-kapOoHOBOW KUCNOTbI TPET-OYTUNOBLIA 3chUp

Cwmecb 2-[3-(TpeT-6yTuUn-gudeHun-cunaHmnnoken)-2, 2-gudtop-nponunl-1-(2,6-
angrop-4-noa-perHnn)-6-prop-3-metun-2,3,4,9-tetparngpo-1H-6eta-kapbonumHa (30,8 r,
39,8 mmonb), XantPhos (4,60 r, 7,9 mmoneb), Pds(dba); (3,64 r, 4,0 mmonsb), Cs,CO, (25,9
r, 79,4 mmonb) 1 TpeT-6yTnn-3-ammHoasetuguH-1-kapbokemnnara (10,3 r, 59,6 mmonb) B
1,4-guokcaHe (192 mn) BcTpsxvBanu npu 115°C B repmeTMsnpoBaHHOM cocyae B

aTmocdepe aproHa B TedeHue 1,5 yacoB. PeakLMOHHYIO CMeCb OCTaBMANn OXnaxaarbCa
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AO KOMHAaTHOW TemnepaTtypbl, OCTaBLUEeCH TBEPAOE BELECTBO yjansanum nyTem
dunbTpayun yepes npoknagky mns Celite®, n cdunbTpar KoHUeHTpuposanu. MNMonyyeHHbIN
ocajok ouvwanu nyrem dnew-xpomartorpapmm Ha cunukarene (noaswkHas dasa:
EtOAc B OXM, rpaagueHT 0-5%), nony4asi HasBaHHOe coefuHeHune (27,9 r, 76%) B Buae
neHbl 6exesoro yseta. 'H AMP (400 My, CDCly): 8 7,67 - 7,58 (m, 4H), 7,48 - 7,32 (m,
6H), 7,15 - 7,06 (m, 2H), 6,88 - 6,80 (m, 1H), 5,88 - 5,80 (m, 2H), 5,15 (s, 1H), 4,26 - 4,09
(m, 2H), 4,03 - 3,91 (m, 2H), 3,69 - 3,50 (m, 3H), 3,26 - 3,14 (m, 1H), 2,95 - 2,90 (m, 1H),
2,83-2,70 (m, 1H), 2,50 (dd, J = 3,3, 15,1 Hz, 1H), 1,44 (s, 9H), 1,13 (d, J = 6,5 Hz, 3H),
1,04 (s, 9H). >KXMC: 819,4 [M+H]".
Otan 4. AzeTnaunH-3-un-(4-{2-[3-(TpeT-6yTnn-gndennn-

CUNaHUIokcun)-2,2-gudpTop-nponun]-6-prop-3-metun-2,3,4,9-tetparngpo-1H-6eta-

kap6onun-1-mnn}-3,5-gudTop-dheHun)-ammH

3apaHee CMellaHHbIN U OXNAXKAEHHbIN HA IbAy PacTBOP KOHLEHTPUPOBAHHOWU
cepHon kucnotbl (9,1 mn, 170,2 mmonb) B anokcaHe (100 mn) meaneHHo aobasnsanu K
pacteopy 3-(4-{2-[3-(TpeT-6yTUn-audeHmn-cunaHnnokcn)-2,2-audptop-nponun]-6-gprop-3-
meTun-2,3,4,9-tetparngpo- 1H-6eta-kapbonuH-1-un}-3,5-audTop-deHnnammHo)-
aseTuaunH-1-kapboHOBOW KMCMOTbl TpeT-OyTunosoro achupa (27,9 r, 34,0 mmonb) B
AnokcaHe (275 mn) B atmocdhepe asota npu KOMHaTHoOW Temneparype. 1o 3aBepLueHnm
A00aBNeHUs peakyMOoHHYIO CMeChb OCTaBnsAnu Ha 1 4Yac npyv KOMHaTHOW TemnepaType.
Hobasnanu EtOAC n soay n pH BogHon thasbl gosogunun go pH 9 nytem gobasneHus
TBepaoro Na,CO,. OpraHnyeckun Crnorm oTAENsNN, NPOMbIBANM HACBILEHHBIM COMNMEBbLIM
pacteopom (x 3), cywunu Hag Na,SO, unbTpoBanm M KOHUEHTpUpOBanu in vacuo,
nony4as HasBaHHOe coeauHeHune (cmecb aunactepeomsomepos (R,R) mn (S,S)) B Buge
OrnegHO-OpaHXeBOW NeHbl (26,6 T, NpMMepHoe KonuyecTso). XXXMC: 719,4 [M+H]".

Ortan 5: (4-{2-[3-(TpeT-6yTNN-andEeHUN-CUNAHNINOKCK)-2,2- 4N TOP-
nponun]-6-thTop-3-metnn-2,3,4,9-tetparngpo-1H-6eta-kapbonun- 1-un}-3,5-gudTop-

deHnn)-[1-(3-pTop-nponunn)aseTuanH-3-unl-ammH



10

15

20

167

HassaHHOe coeguHeHne nonydanu wu3 asetunauH-3-un-(4-{2-[3-(TpeT-6yTun-
AN eHNN-CUNaHUNoKken)-2, 2-gudtop-nponunl-6-gprop-3-metnn-2,3,4,9-tetparngpo-1H-
6eTta-kapbonun-1-un}-3,5-gudtop-peHnn)ammHa (26,6 r, 34,0 mmonb) un  1-Mop-3-
dTopnponaHa (9,60 r, 51,1 mmonb; CAS Ne: 462-40-8), cneays npoueaype, U3noxXeHHON
Ana nony4yeHust coeauHeHus npumepa 101. HeouMWEeHHbIM NPOAYKT ouuvany nyTeMm
Xpomarorpadum Ha cunukarene (noaswmxxHas dpasa: ANxXNopMeTaH/MeTaHon, rpagneHT oT
0% po 5%), nony4yasa HasBaHHOe coeaMHEHnE B BMuae OGnegHo-kopu4HEBOW neHbl (14,9 T,
56%). "H AMP (400 MI'y, CDCl,): 8 7,69 - 7,56 (m, 4H), 7,50 (s, 1H), 7,47 - 7,30 (m, 6H),
7,16 - 7,01 (m, 2H), 6,87 - 6,81 (m, 1H), 5,92 - 5,78 (m, 2H), 5,14 (s, 1H), 4,54 (t, J = 6,0
Hz, 1H), 4,42 (t, J = 6,0 Hz, 1H), 4,18 (d, J = 7,0 Hz, 1H), 4,06 - 3,86 (m, 2H), 3,74 - 3,47
(m, 4H), 3,30 - 3,10 (m, 1H), 3,00 — 2,70 (m, 3H), 2,56 (t, J = 7,2 Hz, 2H), 2,53 — 2,45 (m,
1H), 1,85 — 1,50 (m, 3H), 1,12 (d, J = 6,5 Hz, 3H), 1,04 (s, 9H). XXXMC: 779,4 [M+H]".

Otan 6: 3-(1-{2,6-gndpTop-4-[1-(3-dpTOP-NpONUN)aseTuamnH-3-
nnamuHo]-peHnn}-6-gprop-3-metun-1,3,4,9-tetparngpo-6eta-kapbonuH-2-nn)-2, 2-
AundTop-nponax-1-on

K cmecn  (4-{2-[3-(TpeT-OyTun-gudeHun-cmnaHnnokcu)-2, 2-gud top-nponun]-6-
dhTOp-3-MeTnn-2,3,4,9-teTparnapo-1H-6eta-kapbonun-1-un}-3,5-audTop-perHnn)-[1-(3-
dpTop-nponun)asetnanH-3-unjammHa (12,1 r, 15,5 mmone) B8 TI® (150 mn) B atmocepe
aproHa pobasnsnm 1 M pactsop TBAF B TId (23,3 mMn), U peakUMOHHYKD CMECb
BCTPSAXMBANU NPy KOMHATHOW TemnepaTtype B TeyeHue 5 yacoB. PeakuyuoHHYH CMechb
passoaunu ¢ nomouypto EtOAC 1 npombiBanu Bogon (x 4). OpraHM4eckuin Crion CyLunnm

Hag Na,SO,, cunbTpoBanu M KOHUEHTpupoBanu in vacuo. HeOouYULEHHbIN NpPOAYKT
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ounwjanu nytem xpomarorpadum Ha cunukarene (nogswxkHas ¢asa: 2 M ammoHun B
meTaHone/MTB3 (meTtun-tpeT-6yTnnosbin acdup), rpagueHt ot 0,5% po 5%), nonyyas
cmeck (R,R)- n (S,S)-nsomepos 3-(1-{2,6-aunctop-4-[1-(3-dTop-nponun)-aseTngnH-3-
nnamuHo]-peHnn}-6-gptop-3-metun-1,3,4,9-tetparngpo-6eta-kapbonuH-2-nn)-2, 2-
AndTop-nponaH-1-ona. MNMapy AnactepeorM3omMepoB pasgensanu nytem xmpanoHorn BOKX
(ChiralPak 1B, 15% EtOH B rentane nntoc 0,1% auatunamud). 365 Obin BTOPbIM MUKOM,
BblAENEHHbIM nyTem xupanoHon BOXKX: (1,90 r, 23%). rt (Bpems yaepvBaHus, OT aHrn.
retention time) nuka 2 coctaBnser 15 muHyT. 'H SIMP (400 My, CDCly): 8 7,46 (s, 1H),
7,16 - 7,08 (m, 2H), 6,86 (dt, J = 2,5, 9,0 Hz, 1H), 6,08 - 6,00 (m, 2H), 5,09 (s, 1H), 4,54 (t,
J=59Hz 1H), 4,43 (t, J = 5,9 Hz, 1H), 4,38 (d, J = 6,7 Hz, 1H), 4,07 - 3,97 (m, 1H), 3,80
- 3,56 (m, 6H), 3,28 - 3,16 (m, 1H), 3,11 - 3,02 (m, 1H), 2,97 - 2,82 (m, 3H), 2,64 - 2,55 (m,
3H), 1,82 - 1,67 (m, 2H), 1,16 (d, J = 6,5 Hz, 3H). >KXXMC: 541,4 [M+H]".

MNpumep 366 3-((1S,3S)-1-(2,6-andTop-4-((1-(3-pTopnponun)aseTuaunH-3-
un)ammnHo)penun)-6-prop-3-meTtun-1,3,4,9-tetparngpo-2H-nnpnao[3,4-bluHgon-2-un)-
2,2-anhTopnponaH-1-on 366

Cnepys npoueaypam u3 npumepa 365, nepBbid MWK, BbIAENEHHbIA MNyTEM
xvpaneHon BOXX, npeacrasnan cobon 366: (1,95 r, 24%). rt nuka 1 cocrasngetr 12
MuHyT. 'H AMP (400 My, CDCly): & 7,46 (s, 1H), 7,16 - 7,08 (m, 2H), 6,86 (dt, J = 2,5,
9,0 Hz, 1H), 6,08 - 6,00 (m, 2H), 5,09 (s, 1H), 4,54 (t, J = 5,9 Hz, 1H), 4,43 (t, J = 5,9 Hz,
1H), 4,38 (d, J = 6,7 Hz, 1H), 4,07 - 3,97 (m, 1H), 3,80 - 3,56 (m, 6H), 3,28 - 3,16 (m, 1H),
3,11-3,02 (m, 1H), 2,97 - 2,82 (m, 3H), 2,64 - 2,55 (m, 3H), 1,82 - 1,67 (m, 2H), 1,16 (d,
J =6,5 Hz, 3H). )XXMC: 541,4 [M+H]".

Mpumep 368 3-((1R,3R)-1-(2,6-ancTop-4-((1-(3-cbTopnponun)aseTnamnH-3-
un)okcn)dpeHnn)-6-gprop-3-metun-1,3,4,9-tetparna po-2H-nnpuao[3,4-blungon-2-nn)-2-
dpTOop-2-meTunnponaH-1-on 368

Oran 1: [3-(mpem-ByTnn-andeHnn-cunaHnnoken)-2-pTop-2-MmeTun-

nponun]-[2-(5-pTop-1H-nHg0n-3-1n)-1-meTnnatun]ammH

O
e

K pactBopy 2-(5-dpTop-1H-uHaon-3-un)-1-metun-atunammHa (CAS Ne: 712-08-3,
3,61 r, 18,7 mmone)) u DIPEA (4,9 mn, 28,1 mmorne) B guokcaHe (43 mn) B atmocdepe
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aproHa pobasnsnn TpudTOpMETaAHCYNBbGOHOBON KUCHOThI  3-(TpeT-0yTun-auderHnn-
CUNaHUITOKCK)-2-hTOP-2-METUMNPONMMOBLIN 3PUP, NPOMEXYTOUHBIA NpogykT XX (3,09 ,
9,48 wmmonb). [lonyyeHHyo cmecb BcTpaxuBany npu 90°C B TeuyeHne 6 4acos.
PeakuyunoHHyto cmeck pasgenanun mexay EtOAc n Bogon. OpraHnyeckyto a3y otaensanu
W Aanee npoMbiBany HaCbIWEHHbIM COMEBbIM pacTBopoM, cywmnu Hag Na,SO,,
duNbTPOBanNM M KOHLEHTPUPOBANW in vacuo. HeounLeHHbIA NPOAYKT ouMany nyTem
xpomarorpadum Ha cunukarene (noasmxHas dasa: gnxnopMmeTaH/MeTaHon, rpagmneHT ot
0% po 5%), nonyyas CMeCb AMNACTEPEOU3OMEPOB HAa3BaHHOrO COEAMHEHUS B Buae
xenToro macna (8,0, 82%). 'H AMP (300 My, CDCls): & 7,82 (br. s, 1H), 7,68 — 7,63 (m,
4H), 7,52 — 7,38 (m, 6H), 7,25 - 7,18 (m, 2H), 7,02 — 6,98 (m, 1H), 6,92 (dt, J = 2,4, 9,1
Hz, 1H), 3,82 - 3,57 (m, 5H), 3,02 — 2,65 (m, 6H), 1,33 (d, J = 22,0 Hz, 3H), 1,1 — 1,0 (m,
9H); XKXMC: 521,3 [M+H]".
Oran 2: 3-(4-{2-[3-(mpem-6yTnn-andeHnn-cnnaHmnokcm)-2-gpTop-2-

MeTun-nponunl-6-pTop-3-metnn-2,3,4,9-tetparnapo-1H-6eta-kapbonun-1-un}-3,5-

ANPTOp-PEHOKCM)-a3€TUAMH-1-kapOOHOBOW KUCNOTI TPET-6YTMNOBLIN 3chnp

HasBaHHOe coeguHeHne nonyyanu uns [3-(mpem-6yTun-andeHnn-CunaHnnoKkcu)-
2-cpTop-2-meTun-nponun]-[2-(5-dTop-1H-nHgon-3-un)-1-metTmn-sTun]-amuHa,
NPOMEXYTOYHOro npoaykra 1a (8 r, 15,3 mmone), n 3-(3,5-andhTop-4-hopmnn-geHoken)-
aseTuaunH-1-kapboHoBon KMCnoThl TpeT-6yTunosoro acdupa 101c (5,6 r, 18,1 mmonb),
cnepys npoueaype, W3NOXEHHOW AnNs MONydeHUs MNPOMEXYTOYHOro npoaykra 101e.
HeouuLeHHbIN NPOAYKT ouyMwany nytem xpomaTorpadpmm Ha cunukarene (NoaBWKHas
dasa: uwuknorekcan/atunauertar, rpagneHt ot 0% po 20%), nonydyaa cCMmecb
ANacTepeom3oMepOB Ha3BaHHOro coeamHeHus B Buge 6enon nexol (8,0 r, 64%). H AMP
(300 Ml"y, CDCl,): 8 7,65 - 7,54 (m, 4H), 7,47 - 7,30 (m, 7H), 7,17 - 7,08 (m, 2H), 6,84 (dt,
J=24,69,0Hz, 1H), 6,23 — 6,07 (m, 2H), 5,16 (s, 1H), 4,71 - 4,63 (m, 1H), 4,29 - 4,18 (m,
2H), 3,99 - 3,88 (m, 2H), 3,79 (dd, J = 11,5, 16,8 Hz, 1H), 3,64 - 3,54 (m, 1H), 3,50 - 3,29
(m, 1H), 3,10 — 2,83 (m, 2H), 2,69 - 2,39 (m, 2H), 1,54 (s, 3H), 1,46 - 1,40 (m, 9H), 1,29 —
0,98 (m, 12H); XXXMC: 816,5 [M+H]".
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Otan 3: 1-[4-(a3eTnaunH-3-nnokcu)-2,6-gudpTop-peHnnl-2-[3-(TpeT-
OyTun-gueHnn-cunaHnnoken)-2-cptop-2-metun-nponunl-6-prop-3-metun-2,3,4,9-

TeTparngpo-1H-6eta-kapbonuH

K cmecu 3-(4-{2-[3-(TpeT-6yTUn-andeHN-CMNaAHUNOKCK)-2-PTOp-2-METUIN-
nponunn]-6-thTop-3-meTnn-2,3,4,9-tetparngpo-1H-6eta-kapbonun- 1-un}-3,5-gudTop-
heHoKcu)aseTngnH-1-kapboHOBON KUCHOTbI TPET-6YTMMNOBOro 3dupa, NPOMENKYTOYHOrO
npoaykta 2a (8,0 r, 9,80 mmonb), B gnokcane (80 mn) B atmocgepe aproHa npu 0°C no
kannam [obaBnsnv pacTBOp KOHUEHTPUPOBAHHOW CepHon kucrnoTbl (2,62 mn, 49,0
MMOJb) B AMOKCaHe (27 Mn), U CMEeCh, 3alluLlasa oT CBeTa, ocTasnanu corpesaTbes 40 RT
n BCTpaAxmBanu B TedeHme 3,5 yacos. PeakynoHHyo cmech passoamnnu ¢ nomousio EtOAC
n HacoelweHHoro pactesopa NaHCOj;, Bctpaxusanu B TeyeHne 10 MUHYT M criou
pasgensanu. [lanee opraHMYecknin Crion NpombiBanu HacbIWweHHbIM pactsopom NaHCO;,
HacCbIWEHHbIM  ConeBbiM  pacTBopoM, cywwmnu Hag Na,SO, dunbTpoBann wu
KOHUEHTpUpoBanM in vacuo, nomnyyas CMeCb ANaCTepPeoM3OMEPOB Ha3BaHHOrO
coeavHeHns B Buae 6neaHo-xenton neHbl (7,05 r, npumMepHoe KONMMYECTBO). 'H AMP
(300 MI'y, CDCls): '"H AMP (300 My, CDCly): 6 7,66 - 7,54 (m, 4H), 7,47 - 7,30 (m, 7H),
7,17 - 7,06 (m, 2H), 6,84 (dt, J= 2,4, 9,0 Hz, 1H), 6,25 — 6,09 (m, 2H), 5,16 (s, 1H), 4,86 -
4,76 (m, 1H), 3,94 - 3,65 (m, 3H), 3,63 - 3,54 (m, 1H), 3,49 - 3,24 (m, 1H), 3,11 = 2,83 (m,
2H), 2,69 - 2,39 (m, 2H), 1,54 (s, 3H), 1,27 - 1,12 (m, 3H), 1,11 — 0,98 (m, 12H); XXXMC:
716,4 [M+H]".

Oran 4. 2-[3-(TpeT-6yTUn-andeHnN-CUNaHNNoKcn)-2-pTop-2-MmeTun-
nponun]-1-{2,6-andTop-4-[1-(3-bTop-nponunn)-aseTnanH-3-unokcul-peHunn}-6-prop-3-

meTun-2,3,4,9-tetparngpo- 1H-6eta-kapbonunH
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HassaHHOe coeguHeHne nonyyvann u3 1-[4-(aseTnannH-3-unokcm)-2,6-gndTop-
heHun]-2-[3-(TpeT-0yTnn-gudeHmnn-cunaHunokcn)-2-hTop-2-metTmun-nponunj-6-goTop-3-
meTun-2,3,4,9-teTparngpo- 1H-6eta-kapbonnHa, npomexyTodHoro npoaykta 3a (7,05 r,
9,84 mmonb), n 1-nog-3-chtopnponaHa (2,77 r, 14,7 mmone; CAS Ne: 462-40-8), cneays
npoueaype, W3NOXEHHOW Ans nonyyeHua npumepa 101. HeouMweHHbIn npOoAYKT
ouunLanmu nyTem Xpomarorpadguu Ha cunukarene (noaswxHasa dasza:
anxnopmeTtan/meTaHon, rpagueHt ot 0% po 3%), nonyyas HasBaHHOE COeAMHEHUE B
Buae 6enovt newbl (5,7 1, 75%). XXXMC: 776,4 [M+H]".

Otan 5: payemMn4eckun 3-(1-{2,6-gncbTop-4-[1-(3-hTop-nponun)-
aseTuamnH-3-nnokcul-cpenunn}-6-dprTop-3-metnn-1,3,4,9-tetparnapo-6eta-kapbonnH-2-mn)-

2-pTOp-2-MeTunnponaH-1-on

F

K cmecn 2-[3-(TpeT-6yTun-gnudeHmnn-cunaHnnokcn)-2-htop-2-metmun-nponun]-1-
{2,6-gndptop-4-[1-(3-pTop-nponun)aseTnanH-3-nnokcul-deHnn}-6-ptop-3-metnn-2,3,4,9-
TeTparngpo-1H-6eta-kapbonnHa, NpoMeEXXyTOMHOro npoaykra 4a (5,17 r, 6,66 Mmonb), B
Tre (80 mn) B atmocdepe aproHa gobasnsnn 1 M pactsop TBAF B TI® (10 mn), n
peakuMoOHHYIO cMecb BeTpaxusann npy RT B TeueHue 24 4vacoB. PeakUyMOHHYIO CMeEChb
nepenuBann B CMECb BOAbl M HAaCbILEHHOrO COMEBOrO pacTBopa W 3KCTparmposanu C
nomowibto EtOAc. [anee BoaHbI Cnov 3kcTparvposanu ¢ nomowbio EtOAC wu
06 beANHEHHBIE OpraHMYEeCcKNe Crioun garnee npoMbIBanu BOAOW N HACBILEHHbIM CONEBbIM
pactsopoM, cywmnu Hag Na,SO,, dunbTpoBanM W KOHUEHTpUPOBANW in vacuo.
HeouueHHbIN NPOAYKT ounwany nytem xpomaTorpadpmm Ha cunukarene (NoABWMKHas

dasza: aguxnopmeTtan/meTtaHon, rpagueHt ot 0% [o 6%) ¢ nonydeHwem ABYyX nap
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avacrepeomsomepos (guactepeomsomepbl 1 KW gunacrtepeousomepbl  2). [lapy
anacrepeousomepos 1 ganee ouvwanu nytem xupansHon BEXKX (ChiralPak IC, 25% IPA
B rentaHe, 0,1% puatunamuH). NepBbln BblAeNeHHbIM MUK (rt cocTtaBnser 8,2 MUH)
cocTaBnsieT 368, BblgeneHHbI B BuAe Benoro TBepaoro sellectsa (467 wmr, 13%). 'H
AMP (400 MI'y, CDCls): 7,32 (br s., 1H), 7,17 - 7,09 (m, 2H), 6,89 - 6,83 (m, 1H), 6,38 -
6,33 (m, 2H), 5,03 (s, 1H), 4,76 - 4,69 (m, 1H), 4,55 (t, 1H, J= 5,9 Hz), 4,47 - 4,41 (m, 2H),
4,00 (t, 1H, J=4,9 Hz), 3,83 - 3,76 (m, 2H), 3,60 (q, 1H, J= 10,3 Hz), 3,46 - 3,34 (m, 1H),
3,23 - 3,09 (m, 4H), 2,67 - 2,57 (m, 4H), 1,84 - 1,69 (m, 2H), 1,14 - 1,08 (m, 6H); XXXMC:
538,3 [M+H]".

MNpumep 369 3-((1S,3S)-1-(2,6-andTop-4-((1-(3-pTopnponun)aseTmaunH-3-
un)okcn)dpeHnn)-6-gprtop-3-metun-1,3,4,9-tetparngpo-2H-nnpuao[3,4-blungon-2-nn)-2-
dTOop-2-meTunnponaH-1-on 369

Cnepys npouegypam wu3 npumepa 368, BTOPOW MUK, BbIAENEHHbIN MNyTEM
xupansHon BOXX (rt coctaBnsetr 15,5 muH) coctasnaeTt 369, Bolgensanu B Buae 6enoro
TBEpAoro sewlectsa (480 mr, 13,5%).

Mpumep 370 3-((1R,3R)-1-(2,6-andTop-4-((1-(3-cbTopnponun)aseTuanH-3-
unokcn)peHnn)-6-gprtop-3-metun-1,3,4,9-tetparng po-2H-nnpuao[3,4-blungon-2-nn)-2-
dpTop-2-meTunnponaH-1-on 370

Cnepys npoueaypam u3 npumepa 368, napy AvMacTepeousoMepoB 2 ovuwanu
nytem xupansHon BEXKX (ChiralPak IC, 35% IPA B rentaHe, 0,1% anatunamuH). MNepsbin
BblAENEHHbIN NUK Janee ouuwanu nytem xupansHon BIXKX (ChiralPak |1A, 25% IPA B
rentaHe, 0,1% AaumaTunamuH). nNepsbii BblgeneHHbin nuk (rt coctaensier 8,5 MuH)
coctaensetr 370 Bblaensnu B Buae 6enoro Teepaoro selyectsa (165 mr, 5%). 'H AMP
(400 MI'y, CDCly): 7,53 (br. s, 1H), 7,16 - 7,12 (m, 2H), 6,90 - 6,84 (m, 1H), 6,33 - 6,28 (m,
2H), 5,35 (s, 1H), 4,76 - 4,68 (m, 1H), 4,55 (t, 1H, J = 5,9 Hz), 4,45 - 4,41 (m, 1H), 3,85 -
3,54 (m, 6H), 3,16 - 2,92 (m, 4H), 2,79 (t, 1H, J = 15,7 Hz), 2,68 - 2,56 (m, 3H), 1,77 (tdd,
J=6,7,19,3, 19,3 Hz, 2H), 1,23 - 1,15 (m, 6H); >KXXMC: 538,3 [M+H]".

MNpumep 371 3-((1S,3S)-1-(2,6-andpTop-4-((1-(3-pTopnponun)aseTmaunH-3-
un)okcn)peHnn)-6-gprtop-3-metun-1,3,4,9-tetparng po-2H-nnpuao[3,4-blungon-2-nn)-2-
dTop-2-meTunnponaH-1-on 371

Cnegys npoueaypam u3 npumepa 368, napy AnacTtepeonsoMepoB 2 ouduwanu
nytem xmpansHon BOXX (ChiralPak IC, 35% IPA B rentane, 0,1% gnatunamun). Bropon
BblgeneHHbln nuk (rt coctaesnsietr 14 muH) coctaBnsaet 371, BblA€MNEHHLIN B BUae 6enoro

TBepaoro sewjecrtsa (180 mr, 5%).
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Ipyrne wnnioctpatmeHble coeguHeHnsa dopmynel | B Tabnuye 2a wmeroT
cnepyowme CTpyKTypbl, cooTBeTcTByowme HassaHua (ChemBioDraw, sepcua 12.0.2,
CambridgeSoft Corp., Kemb6puax, Maccauycetrc, CLUA) n 6GmMonorn4yeckyro akTUBHOCTb.
Ecnu ¢ coegnHeHnem dopmynbl | nnm npomMekyTO4HbIM NPOAYKTOM CBSA3aHO Gornee vyem

5  0AHO Ha3BaHWe, TO XMMUYECKas CTPYKTypa ONpeenseT CoegHeHMe.

Tabnuya 2a

ER-anbda
Ne CtpykTypa HassaHue MCF7 HCS
EC5o (MkM)

MXMC
[M+H]"

(R)-3-((1R,3R)-1-(2,6-
F OH andprop-4-((1-(3-
¢dTopnponun)aseTuanH-3-
F N un)amuHo)peHunn)-6-
431 ) dTop-3-metun-1,3,4,9- 0,0000943 | 537,3
TeTparngpo-2H-
nnpuao[3,4-bjungon-2-
N TF U)-2-chTOp-2-
MeTunnponad-1-on
(S)-3-((18,38)-1-(2,6-
s B Andprop-4-((1-(3-
X/ dbTopnponumn)aseTUuanH
unyamuHo)dpeHun)-6-
drop-3-metun-1,3,4,9- 0,00327 537,3
TeTparngpo-2H-
nnpuao[3,4-bjungon-2-
un)-2-pTop-2-
MeTunnponad-1-os
(8)-3-(1R,3R)-1-(2,6-
angrop-4-((1-(3-
dhropnponun)aseTuamnH
un)amumHo)dpeHun)-6-
drop-3-metun-1,3,4,9- 0,0000209 | 537,3
TeTparngpo-2H-
nnpunao[3,4-bjunaon-2-
un)-2-ptop-2-
MeTunnponad-1-on
(R)-3-((1R,3S)-1-(2,6-
andprop-4-((1-(3-
¢dpTopnponun)aseTuanH
un)yamuHo)peHunn)-6-
drop-3-metun-1,3,4,9- 0,000706 537,3
TeTparngpo-2H-
nnupuao[3,4-bjungon-2-
un)-2-ptop-2-
MeTunnponad-1-on

3-

432

3-

433

3-

434

Mpumep 431 (R)-3-((1R,3R)-1-(2,6-audtop-4-((1-(3-chbTOopnponun)aseTngntH-3-
10  mn)amuHo)heHunn)-6-gptop-3-metnn-1,3,4,9-teTparngpo-2H-nnpnao[3,4-bjuHaon-2-un)-2-
dpTop-2-meTunnponaH-1-on 431

Oran 1: 3-((TpeT-6yTUnandeHmnncnnun)okcu)-2-ptop-N-(1-(5-cpTop-1H-
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WMHAON-3-nn)nponax-2-mn)-2-metTunnponad- 1-amuH

o
Ears

N

K pacteopy 1-(5-cbTop-1H-ungon-3-nn)nponan-2-amuHa (5,30 r, 26,2 mmonb, 95%,
nony4yeHHomy cornacHo Yeung, et al, J. Med. Chem. 2010, 53, 5155-5164), B 1,4-
anokcaHe (105 wmn), oxnaxaeHHoMmy Ha negsHonm 6HaHe, pobasnann  N,N-
AumnsonponunatmnamuH (6,85 mn), a 3atem [3-[TpeT-6yTun(gaudeHnn)cununjokcn-2-gpTop-
2-meTun-nponun]tpudptTopmeTtaHcynedoHart (13,80 r, 28,8 mmonb) B gnokcaHe (10 mn),
cornacHo npumepy 154, atany 5. Cmecb Harpesanu npu 90°C (6aHs) B TeueHne 18
yacoB. Cmecb koHueHTpupoanu. [obasnanu passeaeHHbin Na,CO;. Copepxmmoe
akcTparnposanu ¢ nomowpo XM (2 x). O6beanHeHHble akcTpakTbl cywmnm (Na,SOy) 1
KOHLUEHTpUpOBanu. HeounweHHbIn NPoAYKT odnwanun nytem donew-xpomarorpagum (0-
50% iPrOAc/rentan ¢ 1% TEA (TpuaTaHonamuH)) C NonyyYeHMeMm ykasaHHOro npojykra
(10,38, 76%).

Oranbl 2-5:  N-(4-(2-(3-((TpeT-0yTUnandeHnNCunun)okcn)-2-gprop-2-
meTunnponun)-6-pTop-3-metnn-2,3,4,9-tetparmngpo-1H-nnpnao[3,4-bjuHgon-1-un)-3,5-

andpTopdeHnn)-1-(3-prTopnponun)aseTnamH-3-amnH

1o
4

v

H F
N
HN’C ’\,\F
YkasaHHOe COeAMHEHUE noryyanu Takum ke obpa3om, Kak coeguHeHne npumepa
145.
Otan 6: payemuyeckmn 3-(1-(2,6-gncTop-4-((1-(3-propnponun)aseTngmH-3-

un)ammnHo)penun)-6-prop-3-metun-1,3,4,9-tetparngpo-2H-nnpnao[3,4-bluHaon-2-nn)-2-

dpTOop-2-MmeTunnponaH-1-on
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F OH
F Nj-J
A\ F
N “
HE
F NN
An—CN F

K pactBopy H-[4-[(1R,3R)-2-[3-[TpeT-6yTun(audenunn)cunun]okcn-2-ptop-2-
meTun-nponun}-6-ptop-3-metnn-1,3,4,9-tetparngponmpngo[3,4-bjuHgon-1-unj-3,5-
angpTop-dennn]-1-(3-ptopnponun)asetunamH-3-ammda (2,231 r, 2,879 mmone) B TI®
(14,4 mn) pobasnsanu TBAF B TI® (1,0 M, 4,6 mn). Cmecb Harpesanu npu 50°C B
TeyeHne 24 vacoB. Cmecb KoHueHTpuposanu. Passogunun c iPrOAc, cogepxumoe
npombiBanu passegeHHbiM Na,CO; (2 x) 1 HacbIWEHHbIM CONEBbIM PaCTBOPOM, CYLLMIN
(Na,SO4) u  KOHUeHTpupoBanu. HeOUMWEHHbIM NPOAYKT ouuwany nytem dnew-
xpomarorpadum (0-60% B/A, A: OXM, B: 20% 2M NH; B MeOH/OXM). CobpaHHbin
NPOAYKT noaBepranv xvpanbHomy pasgenenunto. Ctepeoxnmusa coeamHeHun 431-434 B
Tabnuue 2 Hem3BeCTHa N NPOM3BONbHA.

Cragns 1. BblgeneHnvme sHaHTMomepoB 1 n 4. SHaHTUoOMepbl 2 U 3 OcCTaroTCs
cvewaHHbimn. ChiralPak AD (250 x 30,0, 5 mkm), 32,5% mnsokpaTtudeckn 0,1% NH,OH B
nsonponaHone npu 150 r/muH, UV-254 um, BPR 100 6ap, temn. 40°C, Bpems yukna 5
MUHYT, obLee Bpema 200 muHyT. CTagua 2: PasgeneHune aHaHTnomepos 2 u 3. ChiralPak
OX (150 x 30,0, 5um), 30% wnsokpartmyeckun 0,1% NH40OH B metaHone npn 150 r/muH, UV-
250 Hm, BPR 100 6ap, Temn. 40°C, Bpema uyukna 3 MuHyT, obwjee Bpems 48 MUHYT.
CoeaunHeHusa 431-434 6binu OxapakTepu3oBaHbl criegyrowmm obpa3om. SHaHTnomep 1:
324,8 mr. "H AMP (400 My, AMCO-d6) & 10,59 (s, 1H), 7,19 — 7,08 (m, 2H), 6,85 — 6,75
(m, 1H), 6,68 (d, J = 6,9 Hz, 1H), 6,17 — 6,06 (m, 2H), 5,01 (s, 1H), 4,81 (t, J = 5,8 Hz, 1H),
4,51 (t, J = 6,1 Hz, 1H), 4,39 (t, J = 6,0 Hz, 1H), 4,33 (d, J = 4,2 Hz, OH), 3,99 — 3,87 (m,
1H), 3,82 — 3,72 (m, OH), 3,67 — 3,56 (m, 2H), 3,55 — 3,40 (m, 2H), 3,19 — 3,05 (m, 1H),
2,95 — 2,68 (m, 4H), 1,74 — 1,56 (m, 2H), 1,14 — 0,99 (m, 6H). XXXMC: 537,3 [M+H]".
OHaHTromep 2: 251,7 mr. "H AMP (400 My, AMCO-d6) 8 10,59 (s, 1H), 7,20 — 7,07 (m,
2H), 6,86 — 6,75 (m, 1H), 6,68 (d, J = 6,8 Hz, 1H), 6,11 (d, J = 12,1 Hz, 2H), 5,01 (s, 1H),
4,81 (t, J = 5,8 Hz, 1H), 4,51 (t, J = 6,1 Hz, 1H), 4,39 (t, J = 6,0 Hz, 1H), 4,00 — 3,87 (m,
1H), 3,68 — 3,57 (m, 2H), 3,55 — 3,41 (m, 2H), 3,20 — 3,06 (m, 1H), 2,95 — 2,69 (m, 4H),
1,73 — 1,56 (m, 2H), 1,17 — 0,96 (m, 6H). >XXMC: 537,3 [M+H]". SnaHTromep 3: 105,5 wr.
'H AAMP (400 My, AMCO-d6) 8 10,55 (s, 1H), 7,17 — 7,08 (m, 2H), 6,84 — 6,75 (m, 1H),
6,67 (d, J = 6,8 Hz, 1H), 6,14 — 6,05 (m, 2H), 4,98 (s, 1H), 4,84 (t, J = 5,7 Hz, 1H), 4,51 (4,
J =6,0 Hz, 1H), 4,39 (t, = 6,0 Hz, 1H), 3,99 — 3,87 (m, 1H), 3,67 — 3,57 (m, 2H), 3,57 -
3,47 (m, 1H), 2,92 — 2,79 (m, 2H), 2,77 — 2,69 (m, 2H), 1,73 — 1,56 (m, 2H), 1,13 — 0,96
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(m, BH). YXXMC: 537,3 [M+H]". SnanTvomep 4: 151,1 mr. 'H IMP (400 MI'y, AMCO-d6) &
10,55 (s, 1H), 7,18 — 7,07 (m, 2H), 6,84 — 6,75 (m, 1H), 6,67 (d, J = 7,0 Hz, 1H), 6,10 (d, J
= 12,1 Hz, 2H), 4,97 (s, 1H), 4,84 (t, J = 5,7 Hz, 1H), 4,51 (t, J = 6,1 Hz, 1H), 4,39 (, J =
6,1 Hz, 1H), 3,98 — 3,89 (m, 1H), 3,66 — 3,58 (m, 2H), 3,57 — 3,48 (m, 1H), 2,93 — 2,79 (m,
2H), 2,79 — 2,69 (m, 2H), 1,74 — 1,57 (m, 2H), 1,12 — 0,96 (M, 6H). XXMC: 537,3 [M+HT".

MNpumep 432 (S)-3-((1S,39)-1-(2,6-audTop-4-((1-(3-bTopnponun)asetTnamnt-3-
un)ammnHo)penun)-6-prop-3-metun-1,3,4,9-tetparngpo-2H-nnpngo[3,4-bluHgon-2-nn)-2-
dTOop-2-meTunnponaH-1-on 432

Cnepays npouyeaypam s npumepa 431, Bblaensann aHaHTMomep 432.

MNpumep 433 (S)-3-((1R,3R)-1-(2,6-audptop-4-((1-(3-cbTopnponun)asetnamnt-3-
un)ammnHo)penun)-6-ptop-3-metun-1,3,4,9-tetparngpo-2H-nnpnao[3,4-bluHaon-2-nn)-2-
dTop-2-meTunnponaH-1-on 433

Cnepays npoueaypam ns npumepa 431, Bbiaensann aHaHTmomep 433.

MNpumep 434 (R)-3-((1R,3S)-1-(2,6-audptop-4-((1-(3-cbTopnponun)asetnamnt-3-
un)ammnHo)penun)-6-prop-3-metun-1,3,4,9-tetparngpo-2H-nupngo[3,4-bluHaon-2-nn)-2-
dpTOop-2-MmeTunnponaH-1-on 434

Cnepays npouegypam ns npumepa 431, Bbiaensann aHaHTMomep 434.

MNpumep 901: BbICOKOTOYHbLIN aHanu3 gerpagauum Ha ocHoBe OryopecLEeHTHON
BM3yanm3sayum ERa B kneTkax paka MONoYHON xenesbl

KneTkn paka mono4vHon xenesbl MCF7 BbiceBanu B nepBbit A€Hb C MAOTHOCTLIO
10000 kneTtok Ha nyHKYy B 384-nyHOYHOM nnaHWeTe ANS KyNbTUBMPOBaHUSA TKaHMW,
nokpbitom nonunuanHom (Greiner Ne T-3101-4), B 50 mkn/nyHka cpeagbl RPMI (Ges
deHona kpacHoro) ¢ 10% ambpunoHanbHas bbiubs cbiBopoTka (FBS, Fetal Bovine Serum)
(OuUMWEHHON Ha aKTUBMPOBAHHOM Yyrne), cogepxawewn L-rmytammH. Ha BTOpon AeHb
rOTOBUMN COEAUHEHUS B 2 UCXOAHbIX KOHUEeHTpaumax coegunHeHus: 100 mkM n 1 mkM
(4Tobbl MOMYYNTb B KOHEYHOM CYETE 2 MNEepPEKPbIBAOLMNECH KPUBbIE TUTPOBaHUA) B
nnaHwerte ¢ manbiMm mMepTebiM obbemom Labcyte, 10 mkn/nyHka, u 10 mkn AMCO B
0603Ha4YeHHbIX nyHkax Aans obpartHoro 3anonHenns, n 5 MM dynbBecTaHTa
(kOHTpONbHOE coeauHeHne) B OBO3HA4YeHHbIX nyHKkax. COeAUHEHUS N KOHTPOIbHbIE
o6 pasubl BHOCUNK, UCMNOMb3Ys akycTudeckuin gucneHcep Labceyte Echo gns posmnposaHus
COEAUHEHN C NpeaBapuUTENbHO 3a4aHHbIM CepUHbIM passeaeHnem (1,8 x 10 Touek B

ABYX MOBTOpax) M COOTBETCTBYIOLUUM OOpaTHbIM 3anofiHeHMEeM W KOHTPOSbHbIMU
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COeANHEHNAMMN (KOHEYHbIN 00LWMi nepeHocumMbin 06bem coctasnsan 417,5 Hn, n obbem
AO3MPOBaHNA COEAUHEHMS Haxoaunca B guvanasoHe OT 2,5 HN Ao 417,5 Hn, KOoHeYyHas
koHueHTpaumas OMCO 0,84% (06./06.), B KOHEYHOM cuyeTe JasBas [AuanasoH
koHUeHTpaummn ot 0,05 HM ao 835 HM. KneTouHble nnaHweTbl nHkybuposanm npu 37°C B
TeueHne 4 vacos. Pukcauymio n nepmeadbunusayuio MNPOBOAMMM C UCMONb3OBaHNEM
nnaHWweTHoro Bowepa u pgosatopa Biotek EL406 cneayowpmm obpasom. KneTtku
dukcuposanu agobasneHnem 15 mkn 16% napacdopmanbaernga (Electron Microscopy
Sciences N2 15710-S) HenocpeacTBeHHO B 50 MKN KNETOYHOW KynbTypanbHOW Cpebl B
KaxKaon NyHKE, NCMONb3ys KacceTy nepuctanbTU4eckoro Hacoca 5 mkn Ha Biotek EL406
(koHeYHasa koHUeHTpauusa dopmanbaernga cocrasndana 3,7% macca/obbvem). Obpasypbl
nHkybmposann 30 mMuHyT. CoaepKMMOE NYHOK acnupupoBanu U B K&KAYK JYHKY
pobasnanu 50 wmkn/nyHka 3abydepeHHoro docdartom prnsnonorm4yeckoro pacreopa
(PBS), copgepxawero 0,5% (macca/obbem) Oblubero CbiBOpPOTOYHOro anbbymuHa, 0,5
(obbem/obbem) Triton X-100 (Bycepa pans passegeHus adtuten). O6pasypbl
nHkybuposanu B TedeHme 30 MyuHYT. Coaep>kumoe NyHOK acnupupoBany 1 npombisanu 3
pasa nocpegcteom 100 mkn/nyHka PBS. MMmyHOnyopecueHTHOe okpaluvMBaHWe Ha
peuentop actporeHa anbda (ESR1) npoBogunn € WUCNONb3OBAHWEM MMAHLUETHOMO
Bowwepa u gosaropa Biotek EL406 cnegyowum obpasom. CynepHaTaHT acnvpuposanu
M3 NyHOK W BHocunu no 25 mkn/nyHka aHTn-ESR1-MKA (F10) (Santa Cruz sc-8002),
passegeHHoro 1:1000 B Bydepe ana passeaeHua aHtuten. Obpasubl nHKybposanu B
TeyeHne 2 4acoB npu KomHatHon Temneparype. O6pasubl npombiBann 4 pasa
nocpeactsom 100 mkn/nyHka PBS. B kaxgyto nyHky BHOCMNu no 25 mkn/nyHka pacrsopa
BTOPUYHbIX aHTuten (KoHbtorat Alexafluor 488 ¢ aHTumbIWKMHBIM IgG (LifeTechnologies Ne
A21202), passeaeHHbin 1:1000, n Hoechst 33342, 1 mkr/mn, passeaeHHble B Oydepe ans
passeaenns antuten). Obpasybl MHKYOMpOBanM B TedeHne 2 4acoB MNPWU KOMHAaTHOW
Temnepartype. O6pasybl npombiBanu 3 pasa nocpegcteom 100 mkn/nyHka PBS c¢
nomowybto Biotek EL406. KonunuectBeHHyto dnyopecyeHTHyo Busyanusaymio ESR1
nposoaunu c¢ wucnone3osaHnem Cellomics Arrayscan V (Thermo). ®nyopecueHTHble
nsobpakeHus obpasyos (kaHan 1. XF53 Hoechst (okpawmsanue OHK), kaHan 2: XF53
FITC (okpawwvsaHne ESR1)) nonyyanun ¢ ucnonb3osaHnem Cellomics VTl Arrayscan wu
npunoxeHus Bioapplication "Compartmental Analysis" ¢ aBTo3kcno3uymnen (Ha OCHOBaHUN
KOHTPOINbHbIX NyHok ¢ IMCOQO), ycTtaHasnmeas "MakCUManbHbIW LIENEBOW NPOLEHTUIb" Ha
25% ueneBoro HacbiweHns anst obomx kaHanos. Kawan 1 (okpawwmBaHne [OHK)
ncnonb3oBanu ans onpeaeneHns obnactu aapa (Circ). N3mepeHua
"Mean_CircAvgIntCh2", koTopble npeactasnaoT cobon MHTEHCUBHOCTbL GoryopecLeHLmm

Alexafluor 488 (ESR1) B obnactn agpa, npoBoAUnuU ANA KKAOW KIETKN U YCPEAHSANN No
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BCEM W3MEPEHHbIM KneTkam. AHanM3 JAaHHblX MPOBOAUNM C  UCMOMb30BAHMEM
nporpammHoro obecneyeHna Genedata Screener Software, wncnonb3ysa ob6pasybl,
obpabotanHble OMCO n 5 HM dyneectpaHtom, ana onpeaeneHna 0% wu 100%
nmameHeHun B ESR1. Cnoco6® “Robust Fit” mncnonb3oBanu gnsa onpegeneHust TOYKM
nepernba kpuson (ECsp) 1 nnato makcumanbHoro adpdekta (S;y). JaHHble 0 gerpagaymm
ANA VUNMCTPaTUBHbLIX coeauHeHnn opmynbl | npuBeaeHbl Kak 3HadveHus ER-anboa
MCF7 HCS S;;(%) B Tabnuye 1.

Mpumep 902 KneTouHbIn aHanua nponudepayum in vitro

O(PPEKTUBHOCTE  COEAMHEHUN-MOAYNATOPOB  peuenTopa  3CTporeHa U
XUMNOTEPANEBTUHECKNX COEANHEHNIN U3MEPSIN B aHanNn3e KNeToYHon nponudepayum ¢
ncnonb3osaHmem cnegywoulero npotokona ((Mendoza et al (2002) Cancer Res. 62:5485-
5488).

JIloMHEeCUEeHTHbIV aHanus XKN3HECNOCOBHOCTU KNeToK CellTiter-Glo®
npeacTaensieT cobor roMOreHHbIN cnocod onpeaeneHnss YNCna XKM3HECNOCOBHbIX KNETOK
B KyNbType Ha OCHOBaHWW KonmuyecTtsa npucyTtcreyowero AT®, KOTOpbIN CUrHanuaupyet
O HanMuuMM MeTabonnyeckn akTuBHbIX knetok. AHanma CellTiter-Glo® paspaGoran ans
NPUMEHEHUA B popmare MHOroMyHOUHbIX MMAAHLWETOB, YTO JenaeT ero niaeanbHbiM Ans
aBTOMaTUYECKOro BbICOKOMPOU3BOAUTENBHOIO CKpUHUHra (high-throughput screening,
HTS), aHanu3os nponudepauyun KNeTok U LUTOTOKCUYHOCTU. [lpoueaypa roMOreHHoro
aHanusa BkniovyaeT jobaeneHne oaHoro pearenta (pearent  CellTiter-Glo®)
HENOCPeACTBEHHO K KreTkam, KynbTUBMPYEMbIM B CpeAe, AOMONHEHHOW CbIBOPOTKOM.
OTanbl NPOMbIBAHUSA KNETOK, YAaneHus Ccpeabl U MNOBTOPHOrO MNUMNETUMPOBAHUSA HE
TpebytoTcs. JIOMUHWUCLEHTHBIM aHanu3  uaHecnocobHocTn knetok  CellTiter-Glo®,
BKIHOYasi peareHTbl U NPOTOKOMbI, ABNSETCS KOMMepYeckn aoctynHbeim (Promega Corp.,
MaancoH, BUCKOHCUH, TexHuYecknin 6ronneteHs TB288).

AHanm3 oueHMBaeT CnocobHOCTb COEAMHEHWW TMPOHUKaTb B  KNETKM U
NMHrMBMPOBAaTb KNETOYHYIO nponudepaumio. MNMpruHUUN aHannsa OCHOBaH Ha onpeaeneHun
yucna NPUCYTCTBYIOLMX >KU3HECNOCOBHBIX KNETOK MyTEM KONMMYECTBEHHOW OUeHkn ATO,
NPVCYTCTBYIOLLErO B FOMOTEHHOM aHanwvse, rae aobasneHue peareHta Cell Titer-Glo®
NPMBOAUT K JIM3UCY KMNETOK W MOMYYEHUO JIOMUMHECLEHTHOrO CcurHana 4epes
noymdepasHyo peakumio.  JIIOMUHECUEHTHbIW CUrHan nponopLUUOHaneH KOonuyecTBy
npucytcreytolero ATO.

Mpoueaypa: [HAeHb 1 — lNnaHweTbl 4Na 3acesa KNeTok (384-nyHOYHbIE, YEPHbIE, C
npospayvHbiM gHoM, TC-nnaHweTbl ¢ Kpbiwkon ot Falcon Ne 353962), cobpaHHble KneTku,

knetku 3acesatoT No 1000 kneTok Ha 54 Mkn Ha nNyHKy B 384-nNyHO4YHbIE NNaHLWeTbl 4NA
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KneTok ana 3-gHeBHOro aHanusa. KnetoyHas kyneTypaneHaa cpega: RPMI nnu DMEM ¢
BbICOKMM cogepkaHnem rmniokosbl, 10% detanbHas 6bluba cbiBopoTKa, 2 MM L-rmyTamuH,
P/S (neHnymnnuH/cTpentommuynH). MHKYOmpytoT B TedeHue Houm npu 37°C, 5% CO..

HdeHb 2 — [o6aBnsioT nekapCTBEHHble npenapatbl K KneTkam, pasBeaeHue
coeamHeHnn, nnadHwetbl AMCO (cepuiiHble passegeHus 1:2 ans nonydeHms 9 Touek).
Hobasnsator 20 MKn coeauHeHUr B KoHUeHTpauun 10 MM Bo 2-1 ctonbel 96-nyHOYHOro
nnaHweTta. BoinonHaoT ceputo passegeHun 1:2 B nnaHwete (10 mkn nntoc 20 mkn 100%
OMCO) ana nonyyeHumss B oOOLIEM CROXHOCTM 9 TOYek, MCnomnb3ys 96-nyHOYHble
NONMMNPONUIEHOBLIE MMAaHLWETbI C KOHUYeCKkUM gHoM Precision Media Plates ot Nunc (kar.
Ne 249946) (passegeHune 1:50). [JobasnaoT 147 mkn cpeabl BO BCe NyHKW. NepeHocaT 3
mkn OMCO nnioc coeauHeHue w3 kaxgow nyHku nnaHweta ¢ OMCO B kaxgyro
COOTBETCTBYIOLLYIO NYHKY nnaHweTa co cpegon Media Plate ¢ nomouwpo Rapidplate®
(Caliper, a Perkin-Elmer Co.). Ona wccneaoBaHus kKombuHaumm ABYX COEAUHEHUN
nepeHocat 1,5 mkn ogHoro nekapcrteeHHoro npenapara nnoc AMCO u3 kaaon nyHku
nnaHweta ¢ MCO B kaxayto COOTBETCTBYIOLLYIO FIyHKY nnaHweTa co cpegon Media
Plate ¢ nomowypto Rapidplate®. 3atem B nnaHweT co cpegomn nepeHocar 1,5 mkn gpyroro
neKapCcTBEHHOrO npenapara.

[o6aBnaioT nekapCTBEHHble npenapaTtbl K KneTkam, nfaHWeT ¢  KheTkamu
(passepeHne 1:10): pobaBnsaoT 6 MKN cpeabl MNNIOC COEAUHEHNE HEMOCPELCTBEHHO K
knetkam (yxe 54 mkn cpegbl ¢ knetkamu). MHkybupytotr 3 gHa npu 37°C, 5% CO,, B
nHkybaTope, KOTopbI HE ByAeT YacTo OTKPbIBATHLCS.

HeHb 5 — Ob6pabaTtbiBatoT nnaHweTbl, pasmopaxusatot 6ydep Cell Titer Glo Buffer
npv KOMHaTHOW TemnepaTtype. M3BnekatoT nnaHweTbl ¢ knetkamm u3 37°C n 4oBoAgAT Ao
KOMHaTHOW Temnepatypbl B TedeHne npumepHo 30 muHyT. [obasnswoTt Oydep Cell Titer
Glo® Buffer k cyberpaty Cell Titer Glo® Substrate (6yTbinka k 6yTbinke). B kaxayro nyHKy
c knetkamun agobasnat 30 mkn peareHta Cell Titer Glo® Reagent (Promega kart. N
G7572). MNomewaoT Ha wenkep npumepHo Ha 30 MUHYT. CUMTbIBaIOT NOMUHECLEHLMIO
Ha nnaHweTHoM pugepe Analyst HT Plate Reader (noncekyHAabl Ha NyHKY).

AHanusbl >XNM3HECNOCOBHOCTM KNETOK U aHanusbl KoMOMHaumi: KneTku BoiceBanm ¢
nnoTtHocTbio 1000-2000 kneTtok/nyHka B 384-nyHO4YHble nnaHweTbl Ha 16 4vacos. Ha
BTOPOW Ae€Hb B 96-NyHOYHOM MMaHLUETE BbINOMHANW AEBSATb CEPUMHBIX pPasBEeAEHUN
coeguHeHna 1:2 8 JMCO. CoegnHeHns TaKke pasBogunn B pOCTOBON CPeLe, NCMOMb3ys
pobotr Rapidplate® (Zymark Corp., XonkmHTOoH, Maccauycetc, CLUA). 3artem
pasBefeHHble coefuHEHNst 400aBNAanM K Y€TbipeM MOBTOPHbIM NyHKaM B 384-nyHOYHbIX
nnaHwertax Ana knetok u wuHkybmposanu npu 37°C n 5% CO, Yepes 4 pgHs

OTHOCUTENBHOE YUCIO KM3HECMOCODOHbIX KNETOoK namepann nytem nrOMuUHeCUeHUnNn,
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ucnone3ysa Cell-Titer Glo® (Promega) B COOTBETCTBUM C UHCTPYKLUMSMU NPOU3BOAUTENS,
n cuntbiBann Ha Wallac MultiLabel Reader® (PerkinElmer, ®octep-Cutn). 3HayeHus
ECso paccuntbiBann ¢ nomoLpto nporpammHoro obecneyerHns Prism® 4.0 (GraphPad,
Can-Avnero, CLUA). JlekapcTBeHHble npenaparbl B aHanmM3ax KomOuHauum BBOAUNW,
HaunHasa ¢ koHueHTpauun 4xECs,. B cnyuasx, korga ECs, nekapcrBeHHOro npenapara
cocrtaBnsana 6onee 2,5 mkM, camon BbICOKOW MCMOMNb3yeMon KOHLUeHTpauuen Obina 10
MKM. CoeanHeHns-MoaynaTopbl peyentopa acTporeHa 4o6aBnsny O4HOBPEMEHHO Unu C
pasHuuen B 4 yaca (0guH nepes, Apyrum) BO BCEX aHanmsax.

[ononHUTenbHbIN  MNNIOCTPaTUBHLIM  aHanu3 nponudepaunn KkneTok in  vitro
BKITIOYAET crnegyoLwme atansbi:

1. AnUKBOTY KIETOYHOW KynbTypbl o6bemom 100 mn, cogepallyto NpUMepHoO
10* kneTok (KNeTOYHble MUHUM M TUM OMYyXONMU CM. B Tabnuue 3), COXPaHsnu B cpeje B
KaxKaoun nyHke 384-nyHOYHOro nnaHweTa ¢ Henpo3paYyHbIMN CTEHKAMM.

2. [[OTOBMNU KOHTPONbHbIE NYHKW, cogepalyue cpegy 6e3 KneTok.

3. K akcnepumeHTanbHbIM nyHkam fo6aBnsanu coegmHeHne u nHkybmnposanm

B TeueHune 3-5 gHen.

4. MnaHweTbl 4O0BOAMMAMN A0 KOMHATHOW TeMnepaTtypbl B T€YEHUE MPUMEPHO
30 MUHYT.
5. B kaxayto nyHky pobasnanu peareHt CellTiter-Glo® B o6bveme, paBHOM

o6 beMy KynbTypanbHOW Cpeabl, MPUCYTCTBYIOLLEN B KaXKAOM NYHKE.

6. Cogepxumoe cmelmBanu B Te4eHNe 2 MUHYT Ha opbuTanbHOM LUEenKepe,
4yTOObI BbI3BATb NM3UC KIETOK.

7. MnaHweTt wnHkyOMpoBann Npu KOMHaTHOW TemnepaTtype B TedeHue 10
MWHYT Ans ctabunusaymm curHana fnoMUHECLEHLNN.

8. JTIoMUHeCLeHLUIo perucTpypoBann 1 NpefcTaBnany Ha rpadukax B Buae
RLU - oTHoCcHTENBHBIX €4MHWL NIOMUHECLeHUmMK (relative luminescence unit).

9. AHanuaupoBanu ¢ MCMNOMb30BaHMEM KOMOWHMPOBAHHOrO mMetoga YUxoy u
Tananen n aHanmMsa 3aBUCUMOCTM 3dpdpekTa OT A03bl C MOMOLULID MNPOrPamMmMHOro
obecneveHna CalcuSyn® (Biosoft, Kembpuax, Benukobputanus), 4Ttobbl nonyyntb
MHAEKC kKoMmOmHauun.

AnNbTEPHATMBHO, KNETKN BbICEBANM C ONTMMaNbHOW NIOTHOCTBIO B 96-NYyHOYHbIN
nnaHwetT wn wuHkybnpoBann B TeyeHWe 4 [OHEeNn B MNPUCYTCTBMM  aHanu3upyemoro
coeauHeHus. 3atem B aHanusupyemyio cpeay Aobasnsnu Alamar Blue™ un kneTkm
nHKybmpoBanu B TedeHne 6 4 nepes perncrpaduen ¢ Bo3byxaeHnem npu nvHe BOMHbI
544 Hm, smuccmen 590 Hm. 3HaueHusi ECsy paccumthiBanu, npoBoga npubnvkeHmne

curmoungansHon Kpueon "gosa — oTeeT".
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AnbTepHaTMBHO, NponndepaUnioSKN3HECNOCOOHOCTL aHanuamposanu 4epes 48
yacos nocne obpaboTkn NekapCTBEHHbIM MpenapaTtomM ¢ ucnonb3oBaHnem pearexHta Cell
Titer-Glo® (Promega Inc., MagucoH, BwuckoHcnH, CLIA). O6pabotky OMCO
MCNONb30BanM B KAYeCTBE KOHTPONS BO BCEX aHanmsax >XM3HeCcrnocobHOCTU. 3HayeHus
ICso paccumTbiBanM € UCNonb3oBaHWeMm nporpammHoro obecnedeHms XL fit (IDBS,
Anamega, Kanudoprus, CLUA).

KneTtouHble nuHuMKM Obinn nonyyeHbol nnbo m3 ATCC (American Type Culture
Collection, MaHnaccac, Bupgxunusa, CLUA), nu6o ns DSMZ (Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH, bBpayHwsenr, [epmanus). Knetku
kyneTnBmposann B cpege RPMI 1640 ¢ pobGasneHuem 10% dpetanbHOM Obluben
cbiBOpoTKK, 100 Ea/mn neHnyunnuua, 2 MM L-rnytammHa n 100 mr/mn ctpentoMuyuHa

(Life Technology, Mpana Aiinena, Heto-Mopk) npn 37°C B atmocdepe ¢ 5% CO..

MNpumep 903 AHanus nponudepayum knetok MCF7 in vitro

Knetkn MCF7 npombiBann PBS n nomewanu B8 RPMI 1640 (Gibco 11835-030 [-
deHon nmoc rmytamuH]) n 10% FBS, ounweHHon Ha aktusmposaHHom yrne (Gibco
12676-029), B NOKpbITbIE NOMNIIUZMHOM 384-NyHOUHbIE MMaHLWETbI 4S9 KYNbTUBUPOBaHNA
TkaHen (Greiner) ¢ nnoTHocTbio 25000 knetok/mn, 40 Mkn/nyHka, n uHkybuposanu B
TeyeHne Houn. CoeanHeHnsa rotTosmnm B cepuHom passegeHumn B IMCO ¢ 500-kparHon
KOHEYHOW HY>XHOW KOHLEeHTpaumnen ¢ nomoubto Biomek-FX n passogunu B 50 pas 8 RPMI
1640. KOHTpOnbHOEe coeauHeHue QynBecTpaHT W OTpUYaTenbHbIA  KOHTPOIb
AVMETUNCYNbMOKCUA TaKKe roTOBUMM aHanormyHbiM o6pasom. 5 MKn KaXKaon OTAENbHON
KOHLEHTPaUMN COEAMHEHNS U KaXaoro KOHTPOMbHOrO COEAVHEHWUSI MNEPEHOCUMnM B
KNETOYHbIM nnaHweT. PynBecTpaHT BHOCUNU B KOHTPOMbHbIE JYHKU B KOHEYHOW
koHUeHTpauymm 100 HM. OMCO BHOCUNU B NyHKM C oTpuyatenbHbiM koHTpornem (0,2%
ob6vem/obbem). B kakayld NyHKY KNEeTOYHOro nnaHwerta aobasnsimm 5 mkn 1 HM
actpagnona (B RPMI 1640 6e3 deHonosoro kpacHoro (Gibco 11835-030)) (kpome
KOHTPOMbHLIX NYHOK 6€3 acTpagnona). Knetkn nHkybunposanu B TeHEHUe 72 4acos, 3aTem
nunsuposann ¢ wucnonb3osaHnem peareHta Cell TiterGlo (Promega Ne G7572), 40
MKM/NTYHKQ, N N3MEPSNN NIOMUHECLEHUMIO Ha nnaHweTHOM puaepe Envision (Perkin
Elmer). [daHHble aHanuaupoBanu C WCMNOMb3OBaAHMEM MPOrpamMMHOro obecnevyeHus
Genedata Screener, ucnonesys obpasybl, obpabotaHHbie IMCO un cdynsecTtpaHToMm, ANS
onpeaenenns 0% n 100% wuHrnbuposaHus, n paccumtbiBany 3HavyeHua ECsy, ncnonbsys

cnoco® npubnmKeEHNsT KPUBOW C UCMONb30BaHNEM YCTONYMBOIO METOLA.

Mpumep 904 AHanms KOAKTUBATOPHOro NenTUAHOro aHtaroHncra ERa
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AHanusupyemble coeguHeHma nonyyanm B 1 MM pacteope B OMCO wn
nocneaoBatenbHo passoaunn B 12 Todkax nytem 1-3-kpaTtHoOro TUTPOBaHMA C
ucrionb3oaHnem Biomek FX B 384-nyHOYHbIX MpPO3pavHbIX MOAUNPONUIEHOBbLIX
nnadwertax ¢ V-obpasHeim gHom (Greiner kat. Ne 781280). MpomexyTouHoe 3-kpaTHoe
pasBefeHNe COeAWHEHUs noryyanu nyteM CMewmBaHusa 1 M Kaxgou KOHUEeHTpauuu
cepunHoro passegenus coeguHenmsa ¢ 32,3 mn 6ydepa TR-FRET Coregulator Buffer E
(Life Technologies PV4540). 2 mn 3-kpaTHOro NpoMeXXyTO4HOro pasBeieHust CoeauHeHns
nepeHocunu B 1536-nyHouHbIn nnaHweT (Aurora Biotechnologies MaKO 1536 Black Plate,
Ne 00028905) ¢ ucnonb3oBaHnem Biomek FX. Oucnencop Bioraptr Dispenser® (Beckman
Coulter) npumeHanu agns BHeCeHUA: 2 Mn Ha nyHky "3-kpatHoro pacteopa ERa": 22 HM
ERa (yenoseueckun peuyentop actporeHa anbda, GST-MeYeHHbIN NUraHa-CBA3bIBaOLLUIA
aomeH ESR1, oxeaTbiBawowmin ocrtatkm S282-V595, nnbo nocrnesoBaTtenbHOCTbL AUMKOMO
Tvna, nnbo coaepxawas mytaymun: Y537S nnu D538G) B 6ycdepe TR-FRET Coregulator
Buffer E, cogepxawem 7,5 MM gutmnotpeunTton (DTT); u 2 mn 3-kpaTHOM aHanM3npyemMou
cmecn (750 HM dnyopecuyenH - PGC1a nentuaHaa nocneposaTenbHOCTb, Life
Technologies PV4421), 12 HM actpaguon, 15 HM Tb-medyeHHoe aHTU-GST-aHTUTENO B
B6ydepe TR-FRET Coregulator Buffer E (¢ 7,5 mM DTT). B KOHTpOmnbHbI€ nyHkn "6e3
peuenTtopa" BHocunu Bydep 6e3 Benka GST-ERa. MnaHweTbl yeHTpudyruposanu co
ckopocTbio 1800 06/MuH B TeueHme 20 cekyHg B LeHTpudbyre ans V-nnaHweTos, u 3aTtem
NMaHLWeThl NOKPbIBANU N MHKYOMpoBanu B TeYeHMe 2 4acoB NPU KOMHATHOW Temneparype.
N3mepeHnsa nposogunn ¢ nomoLlbto puaepa Perkin Elmer EnVision Fluorescence Reader
¢ ucnonb3oBaHnem Hactpoek TR-FRET (BepxHee 3epkano: Perkin Elmer Lance/DELFIA
Dual emission (PE Ne 2100-4160); onnbTp Bo36YXaeHus: Perkin Elmer UV (TFR) 340 Hm
(PE Ne 2100-5010); punbtp amuccumn: Chroma 495 HM/10 Hm 1 520 HM/25 Hm (Chroma Ne
PV003 dunbTpbl ans LanthaScreen, guametp 25 mm gna EnVision;) ceeT Bo30y»aeHus:
100%:; 3apepxka: 100 mkc; Bpems okHa: 200; 4mucno nocneaosBaTtenbHbIX OKOH: 1; Bpems
mMexay scnbiwkamm: 2000 mkc; umeno senbiwek: 100; uncno senbiwek (2-n getexktop): 100.
3HayeHns nNPOLUEHTHOro MHMMOUPOBAHNA BbLIYUCNANN OTHOCUTENBbHO KOHTponen 6e3
coeaunHenuns (tToneko ¢ AMCO) n "koHTponen 6e3 ERa". MNpubnukeHne KpuBon 1 pacyeThbl

ICs0 npoBOAMNM C UCNONb30BaHMEM NporpammHoro obecneveHma Genedata Screener.

MNpumep 905 3SPPEKTMBHOCTb MbILUMHOIO OMyXONEBOro KCEHoTpaHcnnaHTara in
vivo

Mbiwn: Camkn Mbiwen ¢ TakenbIM KOMOMHUPOBaHHBIM MMMYHOZEMPULUTOM
(Fox Chase SCID®, C.B-17/IcrHsd, XapnaH) nnu ronble mbiwn (Taconic Farms, XapnaH)

B BO3pacTe oT 8 4o 9 Hegenb 1 ¢ maccon Tena ot 15,1 4o 21,4 r B aeHb O uccnegosaHms.
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YKnBoTHbIe 6e3 orpaHnyeHma nony4danu sogy (obpatHbin ocmoc, 1 ppm Cl) 1 kopm NIH 31
Modified and Irradiated Lab Diet®, coctoawmn n3 18,0% cbiporo npoteunHa, 5,0% ceiporo
xupa n 50% cbipbix BOMOKOH. Mebiwen nomewann B OOMNy4YeHHble KNETKM Ans
nabopatopHbix XMBOTHbIX ALPHA-Dri® bed-o’cobs® Laboratory Animal Bedding B
CTaTUYECKUX MUKPOU3ONSATopax € 12-4acoBbiM CBETOBbIM LMKNOM, Temnepatypon 21-
22°C (70-72°F) n BnaxHocTbio 40-60%. KHP, B yacTtHOCTWU, cneayetr pekoMeHaaunsm
PykoBoactBa Mo yxo4y W WCMOMb30BaHMIO NabopaTopHbIX KUBOTHbIX B OTHOLLEHWUW
CAEPXKMBaHWS, CENbCKOrO XO3ANCTBA, XMPYPruYecknx NpoLUeayp, perynmpoBaHusa kopma u
XMAKOCTM W BETepuHapHoro yxoga. [lporpamma no yxoA4y 3a >XUBOTHbIMM W UX
ucnone3osaHnto B KHP akkpegutoBaHa MexxayHapogHon accoumauuen no atrectaumm u
akkpeautTauyum  cogepxaHmss  nabopatopHbix  xMBOTHbIX  (AAALAC), koTopas
obecneuvBaeT cobnAEHNE MPUHATBIX CTaHAaApPTOB NO yXo4Y W WUCMNOMNb30OBAHMUIO
nabopaTopHbIX >KUBOTHbIX.

NmnnaHTayusa onyxonu: KceHoTpaHcnnaHTatel  WHALUMMPOBANM  PakoBbIMU
knetkamun. Knetkm kynbTuBmpoBann B cpege RPMI 1640 ¢ pobasneHuem 10%
hetanbHon Obluben CbiBOPOTKM, 2 MM rnytamuHa, 100 Ea/mn nenHnyunnuHa, 100 mkr/mn
cTpenToMmmyuHa cynbcata n 25 mkr/mn reHtamuyuHa. Knetkm cobupann B pase
3KCMOHEHUMANbHOro pocta u pecycneHauvposann B 3abydepeHHom docdaTom
cmanonornyeckom pactsope (PBS) B koHueHTpauum 5x10° unm 10x10° knetox/mn B
3aBMCUMOCTU OT BPEMEHW YABOEHUS KNEeTOYHOM nuHuKW. OnyxonesBble  KNETKU
UMNNAHTUPOBANN MNOAKOXHO B Npasbl 6OK, N POCT ONYXONnnN KOHTPONUPOBanu 40 TeX nop,
noka CPefHW pasmMep He npubrwKancs K Lenesomy AvanasoHy ot 100 go 150 mm®.
Yepes aBaguatb OAMH A€Hb NOCMe UMMNNaHTayun onyxonn, o603HaYeHHbIM Kak AeHb O
NCCneaoBaHNs, MbILEN Pasfensany Ha YeTbipe rpynnbl, Kaxaas nu3 KOTopbIX CocTosAna 13
AEeCATU MbIlLen ¢ OTAENbHbIMU OObEMaMM ONyXOnu B AnanasoHe ot 75 pgo 172 MM° 1
cpeaHuMm obbemamu onyxonen B rpynne 120-121 mm® (cm. Mpunoxexne A). Obbem
paccunTbiBanu no opmyne:

O6bem onyxonu (Mm°) = (W? x 1)/2, rae w - LUMpUHa, a | - AnvHa onyxonm B Mm. Bec
OMYXOMNN MOXHO OLEHWUTb C MPEANONOXKEeHeM, YTo 1 Mr akBMBaneHTeH 1 mMm® obbema
Onyxonu.

TepanesTnyeckue areHtbl: CoefUHEHMS-MOAYNATOPbI peuentopa 3CTporeHa u
XUMNOTEPANEBTUYECKME areHTbl, Kak NpaBunno, Nonyyann n3 Cyxmx nopoLLKOB, XpPaHUMbIX
Npyv KOMHAaTHOM TemnepaType W 3awWuieHHbIX OT cBeTa. [lo3bl NeKapCTBEHHbIX
npenaparoB rotoBunun exeHegenoHo B 0,5% wmetunuyennionose: 0,2% Tween 80 B
AenoHuanposaHHon soae ("Hocutenb") n xpanunu npu 4°C. Hocutenb (+) npegcrasnsn

cobon pacteoputens/bydep ¢ aTMHUNaCTpaguonom (aTnHmnactpaguon, EE2) B gose 0,1
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mr/kr. Hocutenb (-) npeacrasnsan coboun pacteoputens/6ydep 6€3 aTnHMnacTpaguona.
[103bl COEAMHEHUN rOTOBUMM KaXKAbIW pa3 B AE€Hb BBEAEHUS A03bl MYyTEM pasBeaeHUs
anuKBOTbl CTOKa CTepurnbHbIM duanonornyecknm pactsopom (0,9% NaCl). Bce posbl
cobupanu B COCTaB TakMMm 0Opa3om, 4TOObl AOCTaBMSATb YKasaHHyl A03y (Mr/kr) B
ob6beme 0,2 mn Ha 20 r maccel Tena (10 mn/kr).

BeeaeHue: Bce posbl macwrabupoBany no macce Tena OTAENbHbIX
YXMBOTHbIX 1 BBOAWNYN YKa3aHHbIM 06pa3om.

KoHeuHas Touka: Obbvem onyxonu u3Mepsnn B 2 WU3MEPEHMAX (gNUHA w©
LmpuHa) ¢ ncnone3osaHnem nameputens Ultra Cal IV (mogenb 54 10 111; Fred V. Fowler
Company) cregytoLmm obpa3om: o6bem onyxonu (MM°) = (4nMHa x WupnHa®) x 0,5, u
aHanusnposanu ¢ ncrnonb3osaHnem Excel sepcun 11.2 (Microsoft Corporation). Noaxoa k
MOZENUPOBAHMIO HA OCHOBE NMHENHBIX CMeLllaHHbIX achdhekToB (linear mixed effect, LME)
ncnonb3oBany ANA aHanmsa NoBTOPHOrO U3MepPeHUs o6bEMOB ONYXONen y OAHUX N TeX
e UBOTHbIX C TeyeHuem BpemeHu ((Pinheiro J, et al. nime: linear and nonlinear mixed
effects models. R package version 3.1 92. 2009; Tan N, et al. Clin. Cancer Res.
2011;17(6):1394—-1404). 3TOT NOAXOA KAaCaeTCA KaK MOBTOPHbIX U3MEPEHUW, Tak W
YMEPEHHbIX OTCEBOB M3-3a MOOON CMEPTU KMBOTHOMO, HE CBS3@HHOW C INEYEHUEM, LO
OKOHYaHus uccriegosaHns. Kybuuyeckme perpeccuMoHHble CrnanHbl UCMOMb3ylTCa AnNS
NPUBNMKEHNST HENMNMHENHOrO NPOOUNIA K UBMEHEHNIO C TEYEHNEM BpeMeHu log2 obbema
OMyXOSiN Ha KaX40M YPOBHE A03bl. OTU HENUHEWHbIE NPOUNN 3aTEM CBA3bIBanNM C 030U
BHYTPU CMeLLaHHon mogenn. MHrmbuposaHue pocTta onyxonun B NPOLEHTAxX OT KOHTPONS C
HocuTtenem (% TGI) paccuuTbiBany kak NPOUEHT nnowaan nog npubnmKeHHOW KpUBOK
(AUC) ans cooTtBeTCTBYIOLEN rpynnbl (C COOTBETCTBYIOLLEN 4O30MN) B ,€Hb OTHOCUTENBHO
HocuTena no cneaywowen dopmyne: % TGl = 100 x (1 — AUC,0:a/AUC o). TMpm
NCNonNb3oBaHMM 3TOM opmynbl 3HavyeHne TG, paBHoe 100%, ykasbiBaeT Ha OCTaHOBKY
pocta onyxonu, 3HadyeHne TGl 6onee1%, HO meHee 100% ykasbiBaeT Ha 3a4EpPXKy pocTa
onyxonu, a 3HadyeHne TGl 6onee 100% ykasbiBaeT Ha perpeccuto onyxonu. YactnyHbIn
oteeT (partial response, PR) Ans XMBOTHOrO ONpPenenseTca Kak perpeccus ornyxonm
6onee 50%, HO meHee 100% oT ncxogHoro obvema onyxonu. MNonHbin oTBET (complete
response, CR) onpeaensanu kak 100% perpeccuto onyxonu (T.€. HEM3MepPSEMYHO OMyxorb)
B Nt0OOWN AEeHb UCCNe0BaHus.

TOKCUYHOCTb:! YKMBOTHbIX B3BELLUMBANN €XKEAHEBHO B TEYEHUE NEPBLIX NATH
AHEeN wnccreaoBaHMs UM ABa pasa B Hegeno nocre aTtoro. Maccy Tena >XMBOTHbIX
namepsnn ¢ nomowbto wkanel Adventurer Pro® AV812 (Ohaus Corporation).
MNpoUeHTHOE M3MEHEHNE MacChl Tena paccunTbiBanu crneayowmm obpasomMm: N3MeHeHue

maccbl Tena (%) = MacCauopwin gen» — MACCApenw, 0)/MACCApen, o] x 100. Mbiwen vacTo
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obcnegoBann Ha Hanuuue S$ABHbIX NPU3HakoB mMOObIX HeBNaronpPUATHbLIX MNOBOYHbIX
3eKTOB, CBA3AHHbIX C NEYEHUEM, U NPU OBOHapYXEHUU 3anucbiBanu KiMHUYECKME
NPOSIBNEHNS TOKCUYHOCTU. [TpMemMnemyto TOKCUYHOCTb ONPeaenaAnn Kak CPeaHIo NoTepto
maccel Tena (body weight, BW) B rpynne meHee 20% B xoae uccneposaHuns u He bonee
YeM OAHY CMepTb, CBA3aHHYIO C nedeHnem (treatment-related, TR), y 4eCATUN XUBOTHbIX,
nonyvaslmx nedveHue. JIiobon pexum LO3UPOBaHWUS, KOTOPbIA NpMBOAWMN K OonbLuen
TOKCUYHOCTW, paccMmaTtpvBanu Kak A03Y, NPEeBbIWAOLWY MakCMManbHO MEPEHOCHMMYIO
(maximum tolerated dose, MTD). CmepTb knaccucuyuposanm kak TR, ecnvm oHa 6Gbina
obycnosneHa NoBGOYHbIMM 3P dEKTaMN NEUYEHMS, YTO MOATBEPXKAANOCH KIMUHUYECKUMM
npuU3Hakamu n/unm BCKPbITUEM, UMK TakKe ee MOornu knaccmduyuposaTb kak TR, ecnn
OHa BO3HMKanNa no HEM3BECTHbIM NMPUYMHAM B TEYEHME nepuoga BBEAESHUSA A03bl UNU B
TeyeHne 10 agHen nocne BBeAeHUA nocnegHen Ao3bl. CMepTb Knaccuduymposanu Kak
NTR, ecnn He Obino pokasaTenbCTB TOrO, YTO CMEPTb Obina cBsidaHa C MOBGOYHBLIMU
ahdhekTamn neveHus.

Modenb kceHompaHcnnaHmama paka MOSIoYHoU xenesbl in vivo, (MCF-7,
yyscmeumersnbHass K mamMokcugheHy): [paHynbl C BPEMEHHbIM BbICBOOOXKAEHNEM,
cogepxawme 0,72 mr 17-B-acTpaguona, NOAKOXHO WMMMMAAHTUPOBanM Mblwam nu/nu.
Knetkn MCF-7 Bbipawusanu B cpege RPMI, cogepxaien 10% FBS, npn 5% CO,, 37°C.
TpUNCUHU3NPOBAHHbIE KNETKWU NOMeLlanu B rpaHynbl U pecycneHamnposann B 50% RPMI
(6e3 ceiBopoTkM) U 50% Matrigel ¢ nnotHocTblo 1x107 knetok/mn. Knetku MCF-7
nogkoxHo Beogunu (100 MKkN/AKMBOTHOE) B npaBbin OOK 4Yepes 2-3 AHA nocne
MMnnaHTauumn rpadyn. O6bem onyxonu (AnMHa X LMPUHAZ/2) KOHTPONMPOBANWU OfVH pa3
B ABe Heaenu. Korga onyxonu pocturanym cpeaHero obbvema npumepHo 200 MM°,
XXMBOTHbIX PaHAOMU3MPOBANN N HaYMHaNW BeeaeHne. XKNBOTHbIM BBOAMWIM HOCUTENb UMK
COeAVHEeHNe exeaHeBHO B TedeHMe 4 Hegenb. O6bem onyxonnm M Mmaccy Tena
KOHTpONUpoOBanu pas B ABE HEAEMNN B TEYEHNE BCEro UCCNen0BaHus.

Modenb kceHompaHcnnaHmama paka MOMOYHOU Xxeneabl in vivo; (Modens,
Pe3UCMEeHMHasi K maMOKCUGEHY): MblLLam NMHUN nu/nu (C BBEAEHHbIMW rpaHynammn 17--
actpaguona; 0,72 wmr, 60-gHEBHOE MeaneHHoe BbicBOOOXgeHue) ¢ onyxonamu MCF-7
(cpepHuii 06bem onyxonu 200 MM®) BBOAWIM TaMoKeUdeH (LUTpaT) Yepes XenyAouHbIN
30HA. O6bem onyxonu (ANUHa x LUMPWMHa*/2) 1 Maccy Tena KOHTPONMMPOBANM Ba pasa B
Hegeno. [locne 3Ha4WMTENbHOrO MNPOTUBOOMNYXONEBOrO OTBETA, MPU KOTOPOM OOBbEM
OMyXonn OcCTaBarncs CTaTUYHbIM, OYEBMAHBLIN POCT OMNyXonu BHayane Habnoaancs
npumepHo 4epes 100 gHen nedveHusi. Yepes 120 gHeEM neyeHUs noBbiWann [03y
TamokcudeHa. bbicTpopacTyLue onyxonu CuuUTanu pPesvMCTEHTHbIMU K TaMOKCUMEHY U

otOMpanu Ans naccaxa in Vivo HOBbIM MPUHUMAIOWMM >KUBOTHbIM. dparMeHTbl
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PE3UCTEHTHbLIX K TamokcudpeHy onyxonen (npumepHo 100 MM>/KMBOTHOE) MOAKOXHO
UMnAaHTMpoBanM B npasBblii BOK CaMOK Mblled nMHMM nu/nu (¢ rpaHynamm 17--
actpagmona (0,72 wr; 60-gHeBHOe MeaneHHoe BbicBOOOXKAEHME)). [laccupoBaHHbIE
Onyxonu NoAAEepXKMBanu B YCrNOBUSIX MOCTOSHHOW CENneKkuun Ha TamokcudeHe, a obbem
OMyXONU (ANWMHA X LUMPUHA%/2) KOHTPONMPOBAaNM exeHeaenbHo. Koraa o6bem omnyxonm
Aocturan npumepHo 150-250 MM®, KMBOTHBLIX PaHAOMMU3MPOBANM Ha rpynnbl (CPeAHWIA
o6bem onyxonu 200 MMm®) 1 BBeAeHUe TaMokcudeHa npekpaliany. YKUBOTHbIM BBOAUMY
HOCUTENb UMW COEAUHEHNE €XEeAHEBHO B TeuyeHune 4 Hegenb. O6bem onyxonu n maccy

Tena KOHTponupoBanu gsa pasa B HeAento Ha NpPpoTsaXXeHU BCero nccnejoBaHus.

Mpumep 906 AHanM3 NOMHOM Macchl (BO BMAXXHOM COCTOSHUN) HE3PENON MaTKn

Camkam Hespenbix kpbic nuHum CD-IGS (B Bo3pacte 21 ageHb no npubbiTun)
BBOAUNMN COEAMHEHUS] B TeYeHue Tpex AHen. XKMBOTHbIM €XeAHEBHO BBOAWUNU AO3bl B
TeYeHne Tpex AHen. B pexxume aHTaroHncTa HocuTenb UNN aHanu3npyemoe CoeanHeHne
BBOAUNMN NEPOPanbHO Yepes XKEnyAouHbIA 30HA, a 3atem 4vepe3 15 MUHYT nepopanbHo
BBOAMNN 3TMHUNACTpaguon B aose 0,1 mr/kr. B pexume aroHUcTta HOCUTENb Wnn
aHanu3npyemoe COeAVHEHWE BBOAUNU NepoparnbHO 4Yepes KenyaoudHbln 30H4. Ha
4yeTBepTbin AeHb 4Yepe3 24 vaca nocne BBEAEHUA A[03bl cobupanu nnasmy Ans
dapmakoknHeTmdyeckoro aHanusa. Cpady e nocre cbopa nnasmbl >KUBOTHbIX
noasepranu 3aBTaHasun, a MaTtky U3Bnekanv v B3seLumBanu.

MaTKknm U SUYHUKM OT ABYX XUBOTHbBIX M3 Kaxgow rpynnbl ukcnposamm B 10%
HeuTpanbHoM 3abydepeHHoOM bopmanvHe U 3anvmeanu napadgpuHom, genanu cpesbl U
oKpawwmBanm remMatokCUnmHom-3osmHom (SDPath). OkpawleHHble TKaHu aHanuauposarn
cepTUPMUMPOBaAHHbIN natonoroaHatoMm. MaTku M AWYHUKKM OT YETbIPEX KUBOTHLIX W3
KaXXgoW rpynnbl 3amopaveanu B >XMAKOM as3oTe ANs TPaHCKPUMNLUWMOHHOrO aHanmaa,
nccneays BblibpaHHbIN HAOOP rEeHOB, MOAYNPYEMbIX PELENTOPOM 3CTPOreHa.

Mbiwam BBogunmM coeauHeHma dopmynel | (1R,3R)-1-(2,6-andTop-4-((1-(3-
dhTopnponun)aseTuanH-3-un)okcu)pernn)-2-(2-htop-2-metTunnponun)-3-metnn-2,3,4,9-
TeTparngpo-1H-nnpnao[3,4-bjuHaon 101 " (1R,3R)-1-(2,6-andTop-4-(2-(3-
(bTopmeTun)asetugnH-1-mn)atokcn)beHnn)-2-(2-pTop-2-MmeTnnnponun)-3-MeTnn-
2,3,4,9-tetparngpo-1H-nnpnao[3,4-bluHgon 102, TamokcundeH, pynesectpant, AZD9496
(WO 2014/191726, npumep 1, ctpaHuya 74, US 9155727) n aBa KOHTPONSA: HOCUTENb U
HocuTenb Nnc aTHMnactpaguon (EE). Bce coegmnHeHns BBoamnm nepopanbHo, QDx3.
PaccuntbiBann cooTHoLeHns nonHon maccel maTkm (Uterine Wet Weight, UWW) k macce
Tena. CpefHIol0 BbICOTY 3HAOMETPUS B MOMEPEYHbIX Cpe3ax MaTkn MU3MEPANU nyTem

rmcronormn. BbICOTy KneTok aHaomeTpuss msmepsnum ot 6asanbHon membpaHbl 4o
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anukanoHoM (MPOCBETHOW) MOBEPXHOCTM C WCMOMNb3OBaHMEM Cnawvja-npoektopa ¢
yBenuyeHnem 20X. Obnacten ¢ kocbiMm cpe3om msberann. B aHanuse UWW B pexume
aroHucta coeguHeHna 101 n 102 dhopmynbl | ABRAIOTCA aHTaroHUCTamu, B TO BPEMS Kak

AZ49496 aBnseTca YacTUYHbIM aroHUCTOM.

Mpumep 907 10-aAHEBHbIM aHann3 NOMHOWN MacChl MATOK B3POCHbIX KPbIC

Camok kpbic nuHun CD-IGS (B Bospacte 69 gHewn, Charles River Laboratories)
npuobpetann n pasgensnu Ha rpynnbl. [pynna 1 noasepranacb OBapU3KTOMUWN Y
noctaswmka (Charles River Laboratories) B Bospacte 60 aHeW, M wuccnegosaHue
HauynMHann 4epes 2 Hejgenu nocne onepauun, B TO BPEMSA Kak rpynnbl 2-8 octasBanuchb
WHTakTHbIMW. HocutTenb unu aHanusnpyemoe COeAWHEHUE BBOAUNM NEepopanbHO B
TeyeHue 10 gHeln. Yepes gBa 4aca nocne seeaeHust 10-14 n nocnegHen 403bl NPOBOLUNM
CepAeYHbIE MPOKONbl U cobupann CbIBOPOTKY KPOBU ANA aHanm3a PapMakoKMHETUKM U
acTtpagmona. HemeaneHHo nocne cbopa CbIBOPOTKM KUBOTHbLIX MOABEprany 3BTaHasuum,

MaTKy U ANYHUKN U3BNeKann 1 B3BeLLUMnBanu.

XOTS U3NOXEHHOE Bblle n3obpeTeHne Bbino ONUCaHO C HEKOTOPBLIMU ASTansiMu
ANS UNNOCTpauUM 1 npumepa € Uenblo SICHOCTU MOHMMaHWS, AaHHbIE€ OMUCaHWS ”
npumMepbl He creayetr paccmarpuBaTtb Kak oOrpaHudeHne obbema usobpeTeHus.
PackpbiTne BCcen naTeHTHOW N Hay4YHOW nuTepaTypbl, UUTMPYEMOW B 4AHHOM 40KYMEHTE,

SIBHO BKIHOYEHO BO BCEWN MOSTHOTE nocpencTBoOM CCbINKW.



OOPMYJIA NBOBPETEHUA
3a8BKW, BblaeneHHon n3 EA 201892724

1. Cnocob nonyyeHns coegmHeHnsa oopmynel (14),

R® (14)
NN ero CTepeonsomMepa, Taytomepa nnm apmMaLeBTUYECKN NPUEMIIEMON CONMMK,
roe:

R? BbiBpaH 13 C1—Cg ankuna, Co,—Cg ankeHuna, nponapruna, C;-Ce LyKnoankuna
n Cs3-Cg rertepoumknuna, BO3MOXHO 3aMELLEHHBbIX OaHOW wunmn Bonee
rpynnamm, HesaBmcumo BblbpaHHeiMmn 13 F, Cl, Br, I, CN, OH, OCHs;, wn
SO2CHj3;

R HesaBucumo BbibpaH mn3 H, -O(C+—Cs ankun), C-Ce ankuna, Co—Cs
ankeHuna, nponapruna, —(C1—Ce ankmnauun)—(Cs-Cs umknoankun), Cs3-Cg
ymknoankmna u Cs-Ce retepounknuna, BO3MOXHO 3aMELLEHHbIX O4HOW WUIK
Bonee rpynnamun, Hesasucumo BbibpaHHeiMmn 13 F, Cl, Br, I, CN, —CHF, -
CHF3, —-CF3, -CH,CF3, —-CH2CHF;,, —CH2CH.F, OH, OCHs, n SO2CHa.

Z? npencrasnsiet coboii NR:

R', R? R®u R* HeaaBucumo BbiBpaHsl 13 H, F, Cl, Br, I, -CN, —-CH3, ~CH,CHa, —
CH(CHz3),, -CH>CH(CH3),, -CH>OH, —CH>OCH3;, -CH>CH>OH, —-C(CH3).OH,
—CH(OH)CH(CHs;),, —C(CH3),CH,0OH, —CH,CH,SO,CH3, ~-CH,OP(O)(OH),, —
CHzF, -CHF,, -CH,NH3,, —-CH,NHSO,CH3, —-CHNHCH3;, —CH2N(CH3),2, —CF3,
—CH.CF3;, —CH,CHF;, —-CH(CH3)CN, —-C(CH3).CN, —-CH,CN, -CO.H, -
COCHj3;, —CO,CH3, —CO2C(CH3)3, -COCH(OH)CH3, -CONH,, -CONHCH3, —
CONHCH2CH3;, —-CONHCH(CH3)2, —-CON(CHs)2, —C(CH3)2,CONH2, —NH», —
NHCHs, -N(CH3);, —-NHCOCH3;, —-N(CH3)COCHs, -NHS(0O).CHi, -
N(CH3)C(CH3)2CONH2, —N(CH3)CH2CH>S(0)2CH3s, -NO,, =0, —-OH, —-OCHzs,



—OCH.CH;, -OCH,CH,OCHj3;, -OCH,CH,OH, —OCH2CH2N(CHj3)2,

OP(O)(OH),, —S(0O)2N(CH3),, —SCH3, —S(0)2CH3, —S(O)sH, umknonponuna,
uuknonponunammuga, — uuknobytuna,  okceTaHwna, — asetmguHuna,  1-
MeTunasetnanH-3-mn)okcn, N-metun-N-okceTaH-3-unammnHo,  asetTuauH-1-
unMmetuna, ©OeHsunokcndenmna, nupponuauH-1-una, nMppPonUanH-1-un-
MeTaHoHa, nunepasuH-1-una, mopgonmHomeTmna, MopdPONMHOMETaHOHa Y

MOPdONNHO;

R® BbibpaH n3 H, C4—Cy ankuna, C3-Co unknoankuna, C;-Cg retepouumkna, Ce-Co

apuna, Cg-Cy retepoapuna, —(C41—Cg ankunguun) - (Cs-Co umknoankun), —
(C1-Ces ankunammn)—(Cs-Co retepoumkn), C(O)RP, C(O)NR? SO.R? u
SO,NR? BO3MOXHO 3aMelleHHbIX OAHUM UnK Bonee Yem OAHUM aTOMOM
ranoreHa, CN, OR® N(R®), C;—Cy ankunom, Csz-Co umknoankunom, Ciz-Cg
reTepoumkriom, Ce-Co apunom, Ceg-Co retepoapuriom, C(O)RP, C(O)NR?,
SO2R? 1 SO:NR?;

BbiOpaH u3 F, Cl, Br, I, -CN, —CH3;, —-CH>CH3;, —-CH(CH3),, —CH>CH(CH3),, —
CH,OH, -CH,OCHj;, -CH,CH,OH, -C(CHj),OH, —-CH(OH)CH(CHa),
C(CH3),CH,OH, —-CH>CH,SO,CH3;, —-CH,OP(O)(OH);, —CH.F, —-CHF,, -
CH2NH,, —CHoNHSO,CH3, —CHoNHCH3, —CHoN(CH3),, —CF3, —CH2CFs3,
CH2CHF,, —CH2CH.F, —CH(CH3)CN, —C(CH3).CN, -CH,CN, —-CO-H, -
COCHs3;, —CO2CH3, —CO2C(CH3)3, -COCH(OH)CH3, ~-CONH,, -CONHCH3, —
CONHCH2CH3, -CONHCH(CH3)2, -CON(CH3)2, —C(CH3).,CONH,, —NH;, -
NHCH3;, -N(CHz),, —-NHCOCHs3;, —-N(CH3)COCHs, -NHS(O).CHs;, -
N(CH3)C(CH3)2CONH,, —N(CH3)CH>CH>S(0)2CHa, —-NO,, =0, —OH, —OCHsa,
-OCHxCH3;, -OCH,CH,OCHj3, —-OCH,CH,OH, —OCH2CH2N(CH3),;, -
OP(O)(OH),, —S(0O)2N(CH3)2, —SCH3, —S(0).CH3, —S(O)3H, umknonponuna,

uunknonponumnamuaa, |_|,|/||<no6yT|/|na, OKCeTaHunna, aseTnanHmna, 1-

I

MeTunasetTnagmH-3-un)okcn, N-metun-N-okceTaH-3-unammHo, aseTunauH-1-
mnmetuna, ©OeHaumnokcudenmna, nupponuguH-1-una, nUppPoOnUAnH-1-un-
MeTaHOHa, nunepasunH-1-una, MopdonNMHOMETUNA, MOPEONIMHOMETAHOHA U

MOPdONMHO;



R’ npencrtaBnset coboit F, Cl, Br, I, -CN, —CHs, —CH,CH3s, —CH(CH3),, —
CH,CH(CH3);, -CH,OH, -CH,OCH,; -CH,CH,OH, -C(CH3),OH, -
CH(OH)CH(CHs),, —C(CH3)2CH,0OH, —CH,CH2SO2CHj, —CH,OP(O)(OH),, —
CHzF, -CHF2, -CH2NH2, —-CHoNHSO2CH3, —-CH2NHCH3, —CH2N(CH3)2, —CF3,
—CH2CF3, —CH2CHF;, —CH(CH3)CN, —C(CH3)2CN, —-CH.CN, -COzH, -
COCHjs, -CO2CH3, -C0O2C(CH3)s, -COCH(OH)CH3, -CONH,, -CONHCH3;, -
CONHCH2CH3;, —-CONHCH(CH3)2, —-CON(CHs)2, —C(CH3)2CONH2, —NH», —
NHCH3;, -N(CHs);, -NHCOCH; -N(CH3;)COCH;, -NHS(0).CHjs, -
N(CH3)C(CH3),CONH,, —N(CH3)CH2CH2S(0),CH3, -NO,, =0, —OH, —OCHj,
—-OCH.CH;, -OCH,CH,OCH3;, -OCH,CH,OH, —OCH2CH2N(CHj3)z,
OP(O)(OH),, —S(0)2N(CHs),, —SCH3, —S(0)2.CH3, —S(0O)3H, umknonponumn,
UMKnonponunamMmma, OKCeTaHun, aseTuanHun, 1-metunnaseTugmH-3-Un)oKeu,
N-meTun-N-okceTaH-3-MnammHo, asetugunH-1-unmetTun, OGeH3nnokcugeHun,
nmpponnanH-1-mn, NUPPONUANH-1-NN-METaHOH, nunepasuH-1-un,
MOPdPONMHOMETUS, MOP(PONTMHOMETAHOH N MOPEOSNHO;

m BbiOpaHn3 0, 1,2, 3, n4; n

nebibpan n3 0, 1, 2, 3, n 4;

roe ankmngmun, dTopankmngmmn, apungmun, kapboumknunanumn,
reTepoUMKNUNaUMN U reTepoapunaumn BO3MOXHO 3aMeLLeHbl OLHOW Wnu
Bonee rpynnamu, Hesasmcmmo BblbpaHHeiMn 13 F, Cl, Br, I, —-CN, —CHs;, —
CH2CH3, —CH(CH3)2, -CH2CH(CHs)2, -CH20OH, -CH,OCH3, -CH>CH,OH, —
C(CH3).0H, -CH(OH)CH(CHs)2, -C(CH3).CH.OH, -CH>CH2>SO2CH3, -
CH20P(O)(OH),;, —CH2F, —CHF,, —CF3, -CH,CF3, —-CH>CHF,, —CH2CH.F, —
CH(CH3)CN, —C(CH3),CN, -CH.,CN, -CH;NH;, —-CH;NHSO,CHjs,
CH;NHCH3;, —CHoN(CH3);, —COzH, —COCH3;, —CO,CH3, —CO2C(CHgs)s, —
COCH(OH)CH3s, —CONH;, —CONHCH3;, —CON(CHj3)2, —C(CH3),CONH,, -
NHz, -NHCHj;, —N(CHs3);, -NHCOCH;, —N(CH3)COCH3;, —NHS(O),CH3, -
N(CH3)C(CH3)2CONH, —N(CH3)CH2CH2S(0)2.CHa, -NO2, =0, —OH, —OCHs,
—OCH2CH3s, -OCH2CH,OCH3, -OCH2CH2OH, —OCH2CH2N(CHj3)2,
OP(O)(OH),, —S(0)2N(CH3)2, —SCH3, —S(0)2CHs, —S(O)sH, umknonponuna,



yuknonponunaMmmnaa,  uukno®byTtuna,  okcetanuina,  asetmauHuna,  1-
MeTunasetnauH-3-un)okcn, N-metun-N-okceTaH-3-unammnHo,  asetTuauH-1-
mnmetuna, OeH3annokcudeHnna, nMpponuanH-1-mna, nMppPoOnUAnH-1-mn-
MeTaHoHa, nunepasuH-1-una, mopdonmHomMeTna, MOpdPONMHOMETAaHOHa Y

MOP{ONNHO;

NPy 3TOM yKasaHHbIM Cnocob BKNOYaET CTagmm, Ha KOTOPbIX:
(a) npMBOAAT B KOHTaAKT coeguHeHne hopMyrbl:
R3 R4
R

NH,

A\
H (11)
c coeanHeHneM dopmyrbl X-R®, rae X npeacrasnset coboi |, Br, unm -OTf,
CUHTE3NPYA Taknm 06pasom coeauHeHmne, nmerolee popmyny (12):
R® e
RS

HN—R®

A\

Iz

(12);
(b) ocywecTBNALT UMKNU3aUMo coeanHeHns gopmynel (12) ¢ coegnHeHnem

dopmynebl:

roe X' npepcraBnser coBoit Br unu |, cuHTesupys Takum 0Bpasom

coeaguHeHne, umetolee popmyny (13)

roe X' npeacrasnsaet cobon | unu Br; n



(c) npoBOAAT peakumo coeanHeHmna gpopmyrnel (13) ¢ coeanHEHNEM, NMEIOLLIUM
dopmyny
R! R?
H—Z22 N—R?
Rb

rae Z2 npenctasnsieT coboit NH, cuHTesupys Takum oBpasom coeamnHeHMe,

nmetrowee oopmyny (14).

2. Cnoco6 no n. 1, rae R? npeacraesnset coboin TpeT-OyTUNoKCUKapOOoHNT
(Boc), npu aTOM yKasaHHbIM cnocob AOMONHUTENBHO BKAKOYAET CTaaun, Ha KOTOPbIX:

(d) npMBOAAT yKasaHHOE COEAUHEHME B KOHTAKT C KUCNOTOW Ans yaaneHus Boc-

dhparmeHTa, CUHTE3Npysa Taknm obpasom cBoBOAHbIN aMUH; K

(e) npuBoaaT coegmnHeHne ctagmm (d) B KOHTaKT ¢ coegnHeHnem copmynel I-Ra.

3. Cnocob no n. 2, rae coegnHeHne dopmynel I-Ra npeacraesnaet cobon 1-
nop-3-propnponan.

4. Cnocob no n. 1, rae R® B coeanHeHnmn dopmynbl 13 npeacraBnseT cobon
H, m npn 3TOM yKasaHHbIN Ccrnoco® A[ONoONMHUTENBHO BKNtoWaeT craguo  (b1),

BKNMOYarwoLLyro npmBejeHne Takoro coenHeHnsA B KOHTakT C

o}
R5
(i) aumnxnopmaom, mmerowmm dopmyny ¢l , C MONy4YeHWEeM COeUHEHUNS

dopmynebl;

nnn ero conun, ninn

o]
N l
(i) ¢ cynbOHUNXNOPMAOM, UMEKLWNM  dopMyny ci C MOonyYeHuem

coeanHeHns opmyrbl



5.

6.

7.

nnn ero conu.

Cnoco® no n.

Cnoco® no n.

1, rae X' npeacrtasnsiet co6on | unm Br.

1, rae X' npeacrasnsiet OTY.

Cnoco6 no n. 1, rae R® npeacraensietr coboit H, a R* npeacraenser

cobon meTun.

10.

11.

12.

13.

14.

15.

16.

Cnoco® no n.

Cnoco® no n.

# X o

F
\/:\/OH

Cnocob no n.
Cnoco6 no n.
Cnocob no n.
Cnocob no n.
Cnocob no n.
Cnoco6 o n.

Cnoco® no n.

1, rae R® npencraensiet coboit C1—Cg dpTOPaNKMA.

1, rae R® npeacraensaeT co6oii:

R F -z F F F

F
/\><F | /\)<F | A_CFs m A_CHF,

, rae R® npepcrasnsaeT cobon ranoreH, a m paseH 1.
1 R® 6 1
1, rae m paseH 0.
Vil npeacTaBnseT M ranoren, BEH 1 unm 2.
1, roe R’ npencraensieT coboii ranoreH, a n paeeH 1 2
, roe R’ npepcraenser cobon F, a n paseH 1 nnu 2.
12 R’ 6oit F 1 2
13, roe R’ npeacrasnsaet cobon F, a n paeseH 2.
1, rae R' v R? npeactasnstoT coboit H.

1, roe R® npepcraensieT coboit H.



17. Cnocob ro n. 1, rae R? npeacrasnset coboit C1—Cg ankun, 3aMmeLLeHHbIN

oaHum F.

18. Cnocob no n. 1, roe coeavHeHne crtagum (C) npeacraBngeT cobown
H
H—N{:N—Ra

19. Cnocob no n. 1, rae coeguHeHne nmeet popmyny (lh)

(Ih),

NN ero CTepeon3oMep, TayToMep Unm hapMaueBTUYECKM NpuemMnemMas Coflb,

roe

Y2 npeactasnsaet cobon -(CH2),

R® HesaBumcvmo BbiOpaH 13 rpynnbl, coctoswen n3 H, Ci—Cs ankuna, C,—Cs
ankeHuna, nponapruna, Cs3-Cs umknoankuna m Ci;-Ce retepoumknuna, Kaxkgbivi ms
KOTOPbIX BO3MOXHO 3aMeLleH OAHOM unu Bonee rpynnamu, He3aBUCUMO BblBpaHHbIMU
n3 rpynnel, coctoswen us F, Cl, Br, I, CN, OH, OCHj3;, n SO,CHj3;

RP HeaaBucKUMO BbIGpaH U3 rpynnbl, coctosiwen ua H, ~O(C4—Cs ankun), C1—Cs
ankuna, C,—Cg ankeHuna v nponapruna, Kaxiabi U3 KOTOPbIX BO3MOXHO 3aMeLleH
ogHon unu bonee rpynnamMmm, HE3aBUCUMO BbIOPaHHBIMKU U3 TPynnbl, cocToswen ns F,
Cl, Br, I, CN, —-CHyF, —CHF,, —-CF3;, —-CH,CF3;, —CH,CHF,, —CH,CH,F, OH, OCHj3, u
SO2CHj;

R° npeacrasnsaer coboit H;

R', R%2 R® u R* He3saBucuMo BbIGpaHbl M3 rpynnbl, cocToswen ns H, —CHs, —
CH,CH3;, ~CH(CHj3)2, -CH2CH(CHs;),, ~-CH,OH, -CH,OCH3, ~-CH,CH,0OH, —C(CH3;),OH,
—CH(OH)CH(CHs),, —C(CH3),CH,0OH, —CH2CH»S0O,CH3;, —CH,OP(O)(OH),, —CHyF, —



CHF;, —CHyNH,;, —CH,;NHSO,CHj3;, —CH,NHCH;, —CHoN(CHs),, —CF3, —CH.CF;, —
CH,CHF,, —-CH(CH3)CN, —C(CHj3)2CN, n —CH,CN,;

R® BbIBpaH 13 rpynnel, coctosawen ns C1—Cgy ankuna, C3-Co umknoankmna, C3-Co
retepounkna, Ce-Co apuna, CesCy retepoapuna, —(C1—-Cs ankungmmn)—(Cs-Cg
uvknoankun), —(C+—Ces ankungumn)—(Cs-Ce retepoumkn), C(O)NR? SO,R? 1 SO,NR?,
KaXKAbIA N3 KOTOPbIX BO3MOXHO 3aMELLEH oaHOM unu Gonee m3 cneayrowmx rpynn:
ranoreH, CN, OR? N(R?%),, C1-Cy ankun, C3-Cy umknoankun, Cs-Co retepoumkn, Cs-Co
apun, Ce-Cg retepoapun, C(O)R® C(O)NR? SO,R?, 1 SO,NR?,

R® HezaBucumo npeacraesnset coboun F unu Cl;

m paeeH 0, 1, 2, 3, nnu 4;

R’ HesaBWcMMO npeacTaBnsieT coboi ranoreH; u

npaseH 0, 1 nnm 2.

20.  Cnocob6 no nobomy 13 nn. 1-19, rae coegmHeHne nmeet dopmyny (li):

U ero CTEPEON3OMEP, TayTOMEP U hapMaLeBTUYECKM NpUemnemas Corlb.

21.  Cnocob no nobomy 13 nn. 1-19, rae coeanHerHne nmeet dopmyny (lj):



WK ero CTEPEON3OMEp, TayTOMEP UM hapMaLeBTUHECKM NpUemnemas Corlb.

22.  Cnocob6 no nobomy n3 nn. 1-19, rae coegmHeHne nmeet dopmyny (Ik):

HN—CN—Ra
(Ik),

UK ero CTepeor3omMep, TayToMep unv papmMaueBTUYeCKN NpuemnemMas Conb.

23.  Cnocob no n. 1, rae coeanHeHne UMeET PopMyny:



10



F

NH

11

NH



12







14




15




16

F. N

NH
!

/

F , Unn F :

Unn ero hapmMaLeBTUYECKM Npremnemas Corlb.

24.  Cnocob no n. 1, rae coeanHeHne MMeET hopmyny:

UM ero papmaLeBTUYECKM Npremnemas Ccorlb.

25.  Cnocob nony4eHnsa coeanHenms dopmynbi (340):
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F (340),
nunun ero bapmMaueBTUYECKN NPUEMIIEMON COMU,
NPy 3TOM yKasaHHbIN Crnocob BKMKOYAET CTaamm, Ha KOTOPbIX:
(a) npuBogat (2R)-1-(1H-uHgon-3-un)nponaH-2-amuH B KOHTakT ¢ [3-[mpem-
ByTun(andennn)cunmun]okeun-2,2-gudtopnponun]
TpMPTOPMETAHCYNbGPOHATOM B MPUCYTCTBMM OCHOBAHWUS, CUHTE3NPYSA TaKUM

obpasom coegmHeHne popmynbi (340a);

HN

\ :\<

@M NYO’S'J<
(340a)

(b) npuBogaT coepuHerne dopmynbl (340a) B KOHTaKT C 4YEeTBEPTUYHOW

aMMOHMEBOWN COJbIO, CUHTE3MPYS Takum 00pasom coefuHeHve opmyIbl

(340b);

HN \
@J\/LNYOH
HFF (340D)

(c) npuBogaT coepguHeHne dopmynbl  (340b) B kOHTakt ¢ 4-Opom-2,6-
andropbeHsanbaerngom B NPUCYTCTBUMM  KUCNOThI, CUHTE3VPYS  TakuMm

obpasom coegmHeHne gpopmynbi (340¢);
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Br (340c)
(d) npuBogsaT coegmHenne dopmynbl (340c) ¢ TpeT-OyTun-3-ammHoaseTUanH-1-
kapbokcunaTtom B MPUCYTCTBAM NannagueBoro Karanmsatopa, CUHTE3Vpys

Takmm obpasom coeguHeHue dopmynbl (340d);

£ F
QS

HN
\KijN‘BOC(340d)

(e) ynanawT 3awuTHyr0 rpynny c coeauHeHua dopmynbel  (340d) nyTtem
NPUBELEHNSA B KOHTAKT C KUCINOTOW, CUHTE3UPYSA Takum obpasom coeguHeHne

dopmynel (340e); n

g F
Q-

HN
\1<>N” (340e)

(f) npuBogaT coeguHeHne dopmynbl (340e) B KOHTaKT € 1-pTop-3-noanponaHom
B TMPUCYTCTBMM OCHOBaHMWS, CUHTE3NPYst TakuM o6pa3om CcoefuHeHune
doopmynbl (340).
26. Cnocob no n. 25, rge ocHoBaHWe Ha ctaguu (a) npeacraenseTr cobown
N,N-gunsonponunatunamud (DIPEA).
27. Cnocob no n. 25, rae 4YeTBepTMHYHaAa amMMoHuneBas conb Ha ctagum (b),

npeacraesnseT cobon propug TeTpa-H-Oytnunammonuns (TBAF).
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28. Cnocob no n. 25, rge kucnota Ha ctagum (C) npeactaBnsaet cobou
YKCYCHYIO KMCNOTY.

29. Cnocob no n. 28, rae peakuuo NpoBOAAT B TONyoOrne.

30. Cnocob no n. 25, rpe nannagueBbl katanusatop Ha cragum (d)
npeactasnseT cobon Pdy(dba)s.

31. Cnocob6 no n. 25, rge kucnota Ha craguum (€) npepcraenaet cobou
CONSAHYHO KUCNOTY UM CEPHYHO KUCTOTY.

32. Cnocob no n. 31, rae kucnoTa npeacraBnseT cobor CEPHYHO KUCIOTY.

33. Cnocob no n. 25, rae ocHoBaHue Ha ctagum (f) npepcrasnser cobom N,

N-gunsonponunatunammH (DIPEA).

34. Cnocob nonyyeHnsa coeguHerns opMynbi:

HN \
@)\/LN/Y\OH
H FF (340b)

WK ero conm,
NPW 3TOM yKa3saHHbI crocob BKIOYaeT CTagum, Ha KOTOpPbIX:

(a) npuBogaT coegmHeHne PopMynbI:
Hy
B KOHTaKT c [3-[mpem-ByTun(gudenmnn)cmnmn]okem-2,2-

andTopnponuniTprudTopMeETaHCy NbOHaTOM B MPWUCYTCTBUM  OCHOBaHUS,

CUHTE3MPYA Takmm obpasom coegmHeHmne dopmynbi (340a);

" Q L
\ _Si
O e '

(340a)
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(b) npueopsaT coeanHeHne dopmynbl (340a) B KOHTAKT C YETBEPTUHHOW
aMMOHMEBOWN COMbHO, CUHTE3VPYS Takum obpasomMm coeguHeHwe Gopmyrbl
(340Db).

35. Cnocob no n. 34, rae ocHoBaHMe Ha ctaguu (a) npeacraenseTr cobown

N,N-gunsonponunatunamund (DIPEA).

36. Cnocob no n. 34, rae 4YeTBEpTUYHAA aMMOHMeBas conb Ha ctagum (b),

npeacraBnsaeT cobomn gpropug TeTpa-H-Oytunammonns (TBAF).

37.  Cnocob nony4yeHnsa coeanHeHns popmMynbl:

g F
QO
N

Br (340c)
MpU STOM yKasaHHbIM Cnoco® BKMOYaET NpuBeAeHWe COeanHEHUS POopMyIbl
(340b)

HN \
@J\/LN/Y\OH
HFF (340D)

B KOHTaKT C 4-Opom-2,6-gudTopbeH3anbaerngom B MPUCYTCTBUM  KUCTOTbI,

CUHTE3MPYA Taknm obpasom coegmHeHmne gopmynbi (340c).

38. Coep,MHeHme NNy ero conb POopPMyIbl:

N OH
H FF (340b).

@JVL /5(\ SI é;j\/'\
(340a) nnm

39. CoeauHeHue unu ero conb opMynbl:
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N
N 3
F\Q < S
HN
Br (340c), \CN‘Boc

(340d)

nin
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