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PCT/EP2020/079166 MIIK:
CO7D 471/04 (2006.01)  A61P 35/00 (2006.01)
A61K 31/437 (2006.01)

MOAYJATOPHBI CBA3AHHOI'O C OCTPOI'EHOM PEIEIITOPA AJIB®A (ERRa)

NPEJINECTBYIOIINN YPOBEHb TEXHUKH

Cesizannbiii ¢ acTporerom peuentop anbpa (ERRa) npeacrasnser coboii O6enok 45,5
kwiopanbToH (k/{a) w3 423 aMHUHOKHCIOTHBIX OCTaTKOB, KOTOPBIA MPHHAAJIEKUT
cymnepcemMeicTBy siaepHbIX perentopos (NR). DTo ceMelCcTBO AaepHBIX peLenTOpOB CONEPIKUT
48 renos, xomupyroomux JIHK-cBs3bIBaromue TPaHCKPUNLMOHHBIE (DAKTOPBI, KOTOPBIE
BOBJICUEHBI B PETYJIILUI0 Pa3HOOOPA3HBIX (PYHKLUMH, B TOM YHCIIE, CPEAN IPOUETO, FTOMEOCTa3,
penponykuuto, passutie u merabonusm. Cemericto ERR, moarpynma NR3B, cocrout us
ERRa, ERR-B u ERR-y; Ha ceromHsmmHu{ JA€Hb OHIOTEHHBbIE JIMTaHABl HE OBUIH
uneHTHGUIpoBaHbl HU U1t ogHOH 13 m3odopm ERR, 11 mosToMy oHM cunTaroTcst opdhaHHBIMU
peuenTopaMu.

B Bookout et al. Anatomical profiling of nuclear receptor expression reveals a
hierarchical transcriptional network, Cell. 126:789-99 (2006), ananu3 npoduis 3KCIPECCHU
stux Tpex uzopopm ERR B macmrTabax Bcero opranmsma BbiiBmil, uro ERRa mmpoxo
pacrpoCTpaHeH CO 3HAYUTENbHOH »Kcmpeccuel Oenka B OONBIIMHCTBE TKaHEW B3POCIbIX.
HoxkayTHble uccnenosanus wieHoB ceMmeiicTBa ERR BbIsIBIIN, 4TO KaXAbll peLieNTOpP UMEET
TKaHe- U (yHKUMA-crienuduuHble MeTadoaudeckue (EHOTHIBI, KOTOPbIE BaKHBI MJIS
ajanTalud K OSHEPreTHYECKOMY CTPECCy Ha ypoOBHE BCero opraHusMa. HokayTHble
UCCIICIOBAHMSl TAaKXKe TMOKAa3aJyd OrPAaHUYEHHYI i/ VIVO KOMIIEHCALIMIO CPEOu YJICHOB
cemeiictea ERR. B 3TOM KOHTEKCTE MOKHO OTMETUTH CBENICHUS, U3JI0KEHHBIE, CPEU MPOYETO,
B Tremblay et al. 7The NR3B subgroup: overview, Nuclear Receptor Signaling, 5:¢009 (2007).

I'enomuble uccnenoBanus nokasaiu, yto ERRo perymupyer Oonblnoe KOJIUYECTBO
reHoB. Crenyrommue HWCTOYHUKA HWH(POPMALMHK SBJSIFOTCS WJUTOCTPATUBHBIMH B 3TOM
orHomennu: Puigserver et al. Cold-inducible coactivator of nuclear receptors linked to
adaptive thermogenesis, Cell. 92(6):829-839 (1998); Yoon et al. Control of hepatic
gluconeogenesis through transcriptional coactivator PGC-1, Nature 413(6852):131-138
(2001); Huss et al. Estrogen-related receptor alpha directs peroxisome proliferator-activated
receptor at signaling in franscriptional control of energy metabolism in cardiac and skeletal

muscle, Mol. Cell Biol. 24(20):9079-9091 (2004); u Mootha et al. ERRa u Gabpa/b specify
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PGC-l1alpha-dependent oxidative phosphorylation gene expression that is altered in diabetic
muscle, Proc. Natl. Acad. Sci. USA, 101(17):6570-6575 (2004).

OTH UCTOYHMKH HMHPOPMALUHU MOATBEPKAAOT (PU3UONOTHUECKYIO MOAENb (yHKIHU
ERRa B peryisiuuy 3HEpreTHUecKoro MeradoiIu3Ma M, B YaCTHOCTH, B TPAHCKPUIILIMOHHON
peryJIsLUK reHOB, HEOOXOUMBIX JJIS1 MUTOXOHIPHAIBHOTO OHOreHe3a, LINKIIA TPUKAPOOHOBBIX
KUCJIOT, OKUCJIUTENIBHOTO (HOCHOPUITMPOBAHUS, OKUCICHHS YKUPHBIX KUCIOT U MeTaboIu3Ma
munuaoB. B wacrHocTr, ERRa MHIyIUpYeT SKCIPECCHIO SAEPHOTO PeCUpaTOpHOro hakTopa
1 (NRF1), GA-ces3piBaroiero Oeska anbdpa (GABPa) u aktuBupyemoro nposudepaTopom
nepokcucoMm perentopa anbda (PPARa). KoakTuBaTOpHI AAEPHBIX PELIETITOPOB KOAKTHBATOP
1-anpda akTuBHpYemoro nponudeparopom nepokcucom perentopa ramma (PGC-1a), PGC-13
U CBSI3aHHBIH C KOAKTHBATOPOM aKTHBHPYEMOro Mpoin(epaTopoM MEPOKCHCOM PeLenTopa
ramma Oenok 1 (PPRC-1) y4acTByrOT B peryJisiliuy 5TUX I'€HOB U B ay TOPETYJISILMU SKCIIPECCUU
ERRa. PGC-lo skcmpeccupyercss NMpu HU3KHX Oa3aibHBIX YPOBHSIX, HO WHAYLUPYETCS
royiofaHueM U npyruMu Metabonndeckumu crpeccamu. PGC-1[, cBs3aHHBI KOaKTHBATOP,
UMeeT CXOAHble (YHKIHHM, HO €ro 3KCIPECCHs He MOXKET PeryJupOoBaThCS TaK CUIIBHO
konebaHusIMH 3HepronoTpednenust. HanpoTus, kopenpeccopsl, KoTopsle cBsi3biBatoTcs ¢ ERR,
TaKkMe KaK KOpempeccop siAepHbIi peLentop-B3aumoneiicTyrommii Oemok 140 (RIP140),
KOHKypupyroT ¢ koaktusaropamu ERR 3a orpunarensnyro perymssmuro ERR-3aBucumon
SKCIPECCUH I'eHa.

[TneiipotponHoe Bo3aeiicTBue akTuBHOCTH ERRO Ha sHepreTmyeckuii MeTabOHM3M
3aHHTEPECOBAJ ABTOPOB HACTOSIIETO H300PETEeHHsI B BO3MOKHOCTH TOTO, YTO OH IOJIXKEH CTaTh
MUILIEHBIO JJIs1 PACKPBITUSI HOBBIX Teparuii 1y 3a00JI€BaHUH, IPU KOTOPBIX META0OIHUYECKUE
paccTpoiicTBa WM MOAM(HKAIMKA UTPAIOT LEHTPAIbHYIO POJib, TAKUX Kak nuader 2 Tuma,
NPOTPECCUPYIOIAsl CepledHas HEAOCTATOYHOCTb, OCTeonopo3 u pak. OcoOblli MHTEpec
npeactasiser ERRo B kauecTBe HOBOM MUIIEHM il TEpanuM OIMyXOJieW MOCPEICTBOM
BO3JIEHCTBHUSI HA PEryJSIIMIO SHEPreTHUECKOro MeTadojM3Ma OIMyXOJIEBBIX  KJIETOK,
ACCOLIMMPOBAHHOTO C SHEPTETUUYECKUM CTPECCOM B MUKPOOKPY KEHUH omyXosu. U oTaenpHbId
uaTepec npexncrasisier ERRo B kadecTBe HOBOW MHIIEHH AJISI TEPAIEBTUUECKOTO JICUSHHSI
BUJIOB paka CO CTBOJIOIIOAOOHBIMU CBOWCTBAMHM, PAaKOBBIMU CcTBOJIOBBIMHU KieTkamu (CSC),
onyxonb-uHULUHPYomUME KieTkaMi (TIC) i mupKyIUpYOMIMMHE ONMyXOJIEBBIMH KJIETKAMH
(CTC), xoTopble HAaxXOmATCA B 3aBUCHMOCTH OT MHTOXOHAPHAJIBHOTO JBIXAHUS IS
yIOBJIETBOPEHHSI CBOMX SHEPIreTUYECKUX MOTPEOHOCTEN.

HSBGCTHO, 9TO UHUIUUPOBAHUE U PA3BUTHE PAKACBA3aHO, B YAaCTHOCTH, C CEPbE3HbIMU
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MeTa0OIMUECKIMH H3MEHEHUSIMH, 1 MUTOXOHJIPHU UIPAIOT KJIFOUEBYIO POJIb B OITyXOJIETE€HE3E.
OOmeit aHomanuel, HaOmOmaeMOW NpPU MHOIMX THUIAX paka, HasbiBaeMod s¢dexTom
BapOypra, siBiseTcs cIBUT B META0OIU3ME IIIFOKO3bI OT OKUCIUTEIBHOrO (pochopunupoBaHus
K a3pOOHOMY TJIMKOJIN3Y, U OH XapaKTePU3yeTCs pe3KUM yBEINYeHUEeM MOTPeOIeHNS TIIFOKO3b],
COINPOBOKAAIOLIUMCST  NOBBIIIEHHEM  TEMIIA OKCKpELUH JIaKTaTa  HEe3aBUCHUMO  OT
OTHOCHTEJIbHOTO  COAEP)KaHHs ~ KHUCJIOPOXa,  a’poOHBI  TJIMKONW3  YIOBJIETBOPSET
MeTaboIMYeCcKie MOTPEOHOCTH B BBICOKOH CTENEeHU MNPOSU(EepaTHBHBIX KJIETOK, BKIIFOYAs
obecrieyeHre NOCTATOYHOH sHepruel u o0ecredeHne HAKOIUICHUs MPEIIIeCTBEHHUKOB IS
aHabonmueckux peakuwid. LeBleu et al. (PGC-lalpha mediates mitochondrial biogenesis and
oxidative phosphorylation in cancer cells to promote metastasis, Nat. Cell Biol. 16(10):992-1
(2014)) nNPOOEMOHCTPUPOBAIHN, YTO OMYXOJEBbIE KJIETKH MPOSBISIIOT METaOOIUYECKYIO
TUTACTUYHOCTD ISl BKJIFOUEHHSI JTMOO TIIMKOJIH3a, JINOO OKUCIUTENBHOTO (PochOoprInpoBaHUs
B 3aBUCHMOCTH OT OKPY>KE€HHS OMyXOJiel W UX MPONU(EpaTUBHOIO MIIH METACTa3HUPYIOIIEro
¢deHoTHIa BO BpeMs pOrpeccHpoBanms paka. Takum oOpa3zoM, OUEBUIIHO, YTO HAMIPABIECHHOE
BO3/IEHCTBHE HA METACTATHYECKHE NPENUIECTBEHHUKH W PE3UCTEHTHBIE OMyXOJIEBBbIE KIETKH
JOJKHO MPOUCXOIUTH HE TOJIBKO TIIMKOIUTHYECKUM MyTEM, HO U Iy TEM MUTOXOHIPHAIBHOTO
OKHCIUTEIBHOTO (poChOoprInpoBaHusL.

ERRa, BmMecTe ¢ PGC10/B, KOHTpOIHPYET pery il reHoB, KOAUPYOUUX (pepMEHTHI
B 1ukie tpukapOoonooi kucnorsl (TCA), m okuciaurensHoe ¢ochopunuposanue. Kax
obcyxnaercst B Ariazi et al. Estrogen-related receptor alpha and estrogen-related receptor
gamma associate with unfavorable and favorable biomarkers, respectively, in human breast
cancer, Cancer Res. 62(22):6510-8 (2002), ERRa skcnpeccupyercs B psiie paKOBbIX KJIETOK,
BKJIIOYAst KJIIETKH paKa MOJIOYHOM JKese3bl U paka MpeacTaTeIbHON JKees3bl, H CBsA3aH ¢ bonee
WHBA3UBHBIM 3a00JIeBaHUEM U 00Jiee BBICOKMM PUCKOM PELUAMBOB MPH OOOMX 3THUX THIAX
paka.

B Chang et al. Metabolic regulator ERRa, downstream target of HER2/IGF-IR, as
therapeutic target in breast cancer, Cancer Cell 20, 500-510 (2011) u Fujimoto et al. Clinical
implication of estrogen-related receptor (ERR) expression in ovarian cancers, J. Steroid
Biochem. Mol. Biol. 104, 301-304 (2007) 3agokymentupoBaHo, uto ERRa sxcnipeccupyercs B
OOJBLIMHCTBE PAKOBBIX OIYXOJIEH, U YTO MOBBILIEHHAS AKTUBHOCTD 3TOTO PELIENTOpa CBsI3aHa
C HETaTUBHBIM HCXOAOM KakK MPH PaKe MOJIOYHOM JKeJIe3bl, TaK U IIPU pake SHYHUKA. B mepsom
U3 3THX MCTOYHUKOB MH(OPMALMU MOATBEPIKAAETCS, YTO 3TOT TPAHCKPUILIMOHHBIN (aKTop

BOBJICUCH B MI/ITOXOH):[pI/IaJIbeIfI 6I/IOF6H63, a TaKXKXE€ B PEryjisiniui0 OKHUCIUTEIbHOIO
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dochopunupoBaHus. DTOT MOCHEAHUNA MYHKT CYUTAETCS] BAKHBIM, TaK KaK yCTOHYMBOCTD K
uarnouposannio KRAS nytu npu pake nomxenynouHol kenessl, nHruonropam BRAF mpu
MeJIaHOME U OKCAJIMIUIATHHY U S-QTopyparuly npu pake 000A0YHON KUIIKU TaKXKe CBS3aHbI
CO CABUTOM K OKHCIIUTEIBHOMY METa00Nn3My .

ITosTOMy aBTOpBI HACTOALIErO HM300pPETEHHs BBIABUHYJIHM IMPENNOJIOXKEHHEe, YTO
uHruOuposanue akTHBHOCTH ERRO MO3BONHMT CENEKTHBHO HAapyLIaTh MHTOXOHIPUABHYIO
(YHKLMIO TIPU pake, B YACTHOCTH IMPH BBILIEYMOMSHYTHIX THIIAX paka. J{Jst 3TOH wmesu, HO B
PaBHOI cTeneHH JUIsl MOJIe3HOCTH B jieueHnu Apyrux ERRa-omocpenoBanHbIx 3a00neBaHmii U

COCTOSIHUI OHM pa3paboTalii HEKOBAJICHTHBIE HeCTepoHnIHbIe 0OpaTHbIe aroHuCcThl ERRa.

KPATKOE U3JIOKEHUE CYIIHOCTH U3OBPETEHUA

B coorBercTBUHN C NEPBbIM  ACTICKTOM HACTOALICTO I/1306peTeHI/I$I MpEATIONKEHO

coeuHeHue cornacHo Gopmye I

(Popmyna I)

WU ero apMaleBTUYECKU pUueMJieMasi CoJib, TIe

Y mnpexncraBisieTr coOOW ONUHAPHYIO YTJEPOA-YINIEPOAHYIO CBS3b WM JBOHHYIO
YIJIEPON-YIJIEPOAHYIO CBsi3b, NMPH YCIOBHH, YTO KOraa Y MpPEACTaBisieT COOOW ABOWHYIO
yIJIePOA-yTJIEPONIHY IO CBsi3b, TOraa R’ 15 1 R16 OTCYTCTBYIOT;

OJTHO U3 TpeX MmojoxkeHud A1-A3 mpencrasisier coboii mbdo S, mubo NRa, octanbHbIe
nBa nojoxenust A1-As npeacrapisitot codoit N unmn CR1, CR2, CR3 COOTBETCTBEHHO;

Ra mpencrasnsier codoit H mnn metu;

R1-R3 He3aBucuMoO npeactasisitoT codoit H, MeTriI, aMUHO WJTH rajioreH,

As-A7mpencrasisiroT coboit CR4, CRs, CRs u CR7 COOTBETCTBEHHO;

As-A12 npencrasisitor coboit N mu CRs, CRoy, CRi0, CR11 1 CR12 COOTBETCTBEHHO,
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IpU YCJIOBUH, YTO HE Ooyiee UeM ABa M3 ILITH MOJIOKEHUH As-A12 OIHOBPEMEHHO MOTYT
NPeACTaBIATh COO0H N;

R4-R7 He3zaBucumo npexacrasisitor codoit H, ranoren, C(1-3)ankokcu, C(1-3)ankur,

Rs-R12 HezaBucumo mpencrasisitoT codoii H, ranoren, C(1-3)ankokcu, C(1-4)ankw,
mano, Hutpo, -C(=0)ORi17, rugpokcun, C(3-0)umknoankwn, Oensun, ¢enmn, -SFs,
ourkio[ 1.1.1]nenTan;

wii Ro u mubo Rs, mubo Rio kOHIEHCUpPOBAaHBI U OOPA3yIOT apOMATHYECKOE HIIH
HEapOMAaTHUYECKOE TSITH-CEMHYIEHHOE KOJbLO, COAEpIKallee IBa-CEMb aTOMOB yrjiepona H
HOJIb-TPH FE€TEPOaTOMa; U BCE aTOMBbI YIJIEpOa BO3MOKHO 3aMeIIeHbl OMHIM WK Oojiee YeM
OOHHUM METUJIOM, TaJIOTCHOM HJIU TUAPOKCHUIIOM,

Ri3 mpencrasnsier coboit H wnm metu;

R4 mpencrasnsier codoit NH, O wnu S;

Ris u R’15 HezaBucumo npencrapisitot codoit H, ramoren, C(1-4)ankun, -C(=0)OR17
wi -C(=0)NR17R17;

Ri6 mpencrasnsier codoit H; u

Ri17 mpencrasnsier coboit H, meTnn nnm stui.

B npyrom BorutonieHun U300peTeHne OTHOCHTCS K COSIMHEHUIO COTIacHO popmyie I,
B KOTOpOH A1 mpencrasiser coboit N, Az npencrasnser codoit NH u A3 npencrasnser coboit
CH.

B npyrom BorutonieHnn n300peTeHne OTHOCHTCS K COEIUHEHHUIO COTTacHo dopmye I,
B KoTopoii Rs mpencrasisier codoii C(1-3)ankokcu, u R4, Re u R7 npencrasisiror coboit H.

B npyrom BorutonieHuH U300peTeHre OTHOCUTCS K COEIMHEHHIO COTTacHO Gopmye I,
B KoTopoii Rs mpexncrasisier coboii merokcn, U R4, Re 11 R7 npeacrasisiror codoit H.

B npyrom BorutonieHud u300peTeHe OTHOCHTCS K COSIMHEHUIO COTTacHo dopmyie I,
B KOoTOpOii As-A12 npencrasisitot coboii CRs, CRy, CR10, CR11 1 CR12 COOTBETCTBEHHO.

B npyrom BorutonieHud u300peTeHne OTHOCHTCS K COSMHEHUIO COTacHo popmyie I,
B koTOpoii Rs-Ri2 He3aBucumo npeacrassitot codoit H, C(1-4)anmkun, rajJoreH, THAPOKCUI WK
C(1-3)ankokcu. Hanpumep, Rs-Ri2 HezaBucumo moryT npencrasnsate cobort H, C(1-4)ankun
WIA TaJioreH. XOpoIIne pe3yJbTaThl ObLIM IMOJYYeHbBI B TOM ciiydae, korma Ro u Rii
He3aBUCHMO npencTaBiisitoT coboit C(1-4)ankun, ranoren, ruapokcmn win C(1-3)ankoken, u
Rs, Rio m R12 mpencrasmsiror coboii H. U, B wactHocTH, Ry 11 R11 HE3aBUCHMO MpenCTaBisIFOT
coboit C(1-4)ankun, u Rs, Rio u Ri2 npeacrasmsiror codoit H.

B npyrom BorutouieHun u300peTeHne OTHOCUTCS K COEUHEHUIO COrnacHo dopmyie I,
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B Kotopoii Ry 1 Ri1 mpencrasnstor coboii CF3, u Rs, Rio u Ri2 npencrasnstor coboit H.

B npyrom BorutonieHun n300peTeHe OTHOCUTCS] K COSIMHEHUIO COTTacHo dopmye I,
B KoTopoii Ri3 npencrasnser codoit H.

B npyrom BorutonieHuu U300peTeHne OTHOCHTCS K COSIUHEHUIO COTTacHo dopmye I,
B KOoTOpOi#i R14 mpexncrasnsier coboit O.

B npyrom BorutonieHuu U300peTeHre OTHOCUTCS K COEIMHEHUIO COTTacHO dopmye I,
B KoTopoii Ris u R’ 15 mpencrasmsitot codoit H.

B npyrom BorutonieHnH U300peTeHre OTHOCUTCS K COEIMHEHUIO COrTacHo dopmyie I,
B KOTOpO#i Y mpencrasJsieT coO0i OAMHAPHYIO YINIEPOA-YIJIEPOAHYO CBSI3b.

HpI/IBeHeHHbIe BBIIIC BOIUIOIICHMA, KOI'/la OHHU OTHOCATCA K HpeI[HO"ITI/ITeJIbHOﬁ (I)OpMe
pasHbix 3amectureneii B ¢opmyne (I), He sBmsroTcst B3anmouckirovaromumu. Ckopee,
KOMOWHAIIMY 3THX BOIUIOIIEHUH MPEAyCMOTPEHbI B 0ObeMe HACTOSINEro M300pETeHUs, U B
HEKOTOPBIX O6CTO$ITeHbCTBaX TAaKUe KOM6I/IHaL[I/II/I NpeACTABIIAOT CO6OI\/'I NpEANTOYTUTECIIbHBIC
CTPYKTYpbl ansi coenuHeHuss (opmynbl 1. B 3ToM OTHOmEHHMHM MOXeT OBITH CHEIaHO
KOHKPETHOE yYIOMHHAHHE COeOUHEHMH corjacHo (opmyrne I, B koTopoi: A1 mpencrasisier
coboit N, Az mpencrasisietr coboit NH, u A3 npencrasisier coboit CH; As-A7 npencrasisitoT
coboit CR4, CRs, CRs u CR7 coorBercTBeHHO, rae Rs npencrasnser coboit C(1-3)ankokcu, u
R4, R6 m R7 mpencrasnsitor codoit H; As-A1 mpencrasisitor coboit CRs, CRo, CRio, CR11 u
CR12 coorBercTBeHHO, rae Ro u Ri1 He3aBucumo npencrasisitor codoit C(1-4)ankm, rajgoreH,
ruapokcun win C(1-3)ankokcu, u Rs, Rio u Ri2 npencrasnstor coboii H; Ris npencrasisier
coboit H; R4 mpencrasiser coboit O; Ris u R’15 06a npeacrasnsatoT coboit H; Y npencrasnser
co0O0i OMHAPHYIO YTIIEPOA-YIIIEPOIHYIO CBsi3b; U Ri¢ npencrasisier coboii H.

MOKHO yMOMSIHYTb TaK»Ke COeOUHEeHHsi corjiacHo ¢opmyie I, B koropoit: Al
npenctasisier codoit N, Az npencrasisier coboi NH, u A3 npeacrasnsier coboit CH; As-A7
npencrasisiroT coboit CR4, CRs, CRs u CR7 cooTBercTBeHHO, rae Rs npencrasisier codoit C(1-
3)ankokcu, u R4, Re 1 R7 npencrasmsiror coboii H; As-A12 npencrasisitor coboii CRs, CRo,
CRio, CR11 u CR12 coorBetcTBeHHO, e Ro u Ri1 HesaBucumo mpencrasisitor codoit C(1-
4yamkun, u Rs, Rio m Riz mpencrasmsiror coboit H; Riz mpencrasisier coboii H; Ris
npencrasisier coboii O; Ris u R’1s 0ba npencrasmsitor cobori H; Y mpencraensier coOoi
ONMHAPHYIO YTJIEPON-YTIEPOIHYIO CBsI3b; U Ris mpencrassier codoit H.

OIPEAEJIEHUA

Hcnonp3yemMble B JTaHHOM JOKYMEHTE (POPMBI €IUHCTBEHHOIO YHCIA BKIFOYAIOT CeOst

OnpeacisiICMbIC 00BEKTHI BO MHOKECTBEHHOM qUCIIC, €CJIN KOHTCKCT YE€TKO HE JUKTYET MHOC.
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Tepmuns! “cooeporcawyuir”, ““codepacum” 1 “cocmosiuyuii u3”, ACTIONb3yEMbIE B JTAHHOM
JIOKYMEHTE, SIBJISIFOTCS CHHOHMMAMU TEPMUHOB “Grtouaiowuil”, “exmoyaem’”, “cooepaicaiyuii’”
Wy “cooepoicun’”, N SIBISIFOTCS MHKJIO3UBHBIMU MJIM HEOKOHYATEJIbHBIMU U HE UCKIIIOUYAIOT
JOTOJIHUTENbHBIX, He MPOLUTHPOBAHHBIX YJICHOB, 3JIEMEHTOB WJIM CTaauil crocoboB. Ecmu
UCIoNb3oBaHa (pasza "cocmosuyuii w3, TO OHA SABISETCS 3aKOHYCHHOHW M HCKIIIOYAeT BCE
NOTIOJIHUTENIbHBIE 3JIeMeHThl. JlomonHuTebHO, (pasa "cocmosiyuii no cywecmsy u3"
UCKJIFOYaeT JIOTMOJIHUTENbHbIE MaTepHalIbHbIe JJIEMEHTBhI, HO JOINyCKaeT BKJIIOUYECHUE
HEMaTEePHUAIbHBIX 3JIEMEHTOB, KOTOPbIE HE H3MEHSIOT 3HAUHTENIbHO XapakTep H300peTeHUsI.

Korna konndecTBa, KOHIEHTPALMH, Pa3MephI U APy THE MapaMeTPhl BEIPAXKEHBI B JopMe
AMana3oHa, MPeANoYTUTEIbHOIO ANANa30Ha, 3HaUe€HUsl BEPXHETO NpesieNia, 3HaUeHHe HUKHETO
npezena Wid NpeAnoyYTUTEIbHbIE 3HAaU€HNsl BEPXHEro Npeaea U HIKHEro rnpejena, ciaenyeT
MOHUMATb, YTO JIFOOBIE THAMA30HBI, MOJy4YaeMble PU KOMOMHHUPOBAHUH JIOOOTO BEPXHETO
npenena WJIM  TPEATNOYTHUTENPHOIO 3HAYEHUS C JIIOObIM  HIDKHMM — TIPEENIOM  HIIH
NPEANOYTUTENbHBIM 3HAUE€HHEM TakKe KOHKPETHO PpacKpbIThl HE3aBUCUMO OT TOTO,
YIOMSIHYThI JIM YETKO MOJIyYeHHbIE TUANa30Hbl B KOHTEKCTE.

Cnosa "npeonoumumenvnuiit”, "npeonoumumensno", “oceramensvno” M “KOHKpemuo”
WM UX CHHOHUMBI YaCTO MOTYT OBITh MCIIOJIb30BAHBI B JAHHOM JOKYMEHTE CO CCBUIKOHW Ha
BOIUJIOLIEHUS] M300pETeHUs, KOTOpbIE MOTYT JaBaThb OCOObIE NMPEUMYIIECTBA B HEKOTOPBIX
oOcrositenpcTBax. OnHAKO MepedvUCIeHHEe OAHOrO MM  Ooyee  NPEANOYUTAEMBIX,
NPEANOYTUTENbHBIX, JKEJIAEMbIX WM KOHKPETHBIX BOIUIOIIEHUN HE MOAPA3yMEBAET, 4TO
ApyTHe BOILIOLIEHHs] HE SIBJIAIOTCS MOJE3HBIMU, U HE NMPEAHA3HAYEHO AJI UCKIIIOUEHUs TeX
APYTUX BOIUIOLICHUH U3 00beMa H300pETeHHUSI.

Hcnonb3yeMoe Mo BCeMy TEKCTy 3TOH 3asBKH CIOBO “‘Modcem” ymnoTpeOisieTcs: B
Pa3pEIIUTENLHOM CMBICIIE, TO €CTh IMEETCS B BULy MMETh BO3MOXKHOCTb, & HE B 00513aTEIbHOM
CMBICJIE.

B nanHOM nokymeHnte “komunamuas memnepamypa” pasHa 23°C £+ 2°C.

Ecnu He yTBEpIKIaeTCsl HHOE, TEPMUHBI “‘2aio2eno” WU “eanoeen” WU “eano2enuo’,
UCTIONIb3yEMbIE B JAHHOM JOKYMEHTE CaMM MO ce0e WM KaK 4acTb JPYroro 3aMecTUTENs,
O3HA4aroT aToM PTOpa, XJIopa, Opoma nin ioga. OTmeuaercs npennouTeHne Gropa, XJaopa wiu
opoma.

TepMmuH “cemepoamom’”, UCIOIb3yEMbIl B JAHHOM JOKYMEHTE, O3Ha4aeT aTOM a30Ta,
KUCJIOPOJia UJIU CEPBI.

B nmannom mokymente rpymma "C(/-m)ankun" OTHOCUTCS K OIHOBAJCHTHOH TpyIIIIe,
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KOTOpast COAEPAKHUT OT 1 0 n aTOMOB yIJIepoa, TO €CTh paJuKall ajKaHa, U BKIIOYaeT B ceds
NPSIMOLIETIOYEYHbIE M Pa3BEeTBIEHHbIE opraHnveckue rpynmnel. Kak takosas, rpynma "C-Cso-
ankun" OyeT OTHOCUTBCS K OJHOBAJIEHTHOU rpyrme, kotopas copepxur or 1 no 30 atomos
yriepona, TO €CTb K pajuKaly ajKaHa, W BKJIKOUYaeT B Ce0s NpsMOLENOoYedHble U
pa3BeTBIIEHHbIE OpPraHUYECKHUe rPy Il B HacTosAeM n300peTeHNU TaKKUe aJIKUIIbHBIE IPY ITIbI
MOTyT OBITP HE3aMEINEHHbIMH HWJIH MOTYT IPENCTaBIATh COOOH 3aMelIeHHbIe TIPYIIbI,
YIIOMSIHYTbIE HIKE. B 4acTHOCTH, TaJIOT€HUPOBAaHHbBIE IPOU3BOJHBIE YIJIEBOAOPOIHBIX
pPaaAuKaIOB MOXHO YIOMSHYTb B KA4€CTBE MPUMEPOB MOAXOIALINUX 3aAMEIIEHHBIX AJIKUIIbHBIX

TPYIIIL.

Tepmun “C(1-4)ankun”, NCNIONB3YEMBI B TAHHOM JOKYMEHTE, O3HAYAET AJIKHIIbHYIO
TPyIIy, UMEINYI 1-4 aTOMOB yriiepoaa, T.€. METHJI, 3TWJI, MPOMHJI, H3OMPOII, OyTHII,
w300y T, emop-Oytun wunu mpem-OyTwin. Bce aToMmbl yriepona BO3MOXKHO MOTYT OBITh
3aMeIIEeHbI OTHUM HJIH 0OJiee YeM OTHUM raJIor€HOM HITH THAPOKCHIIOM.

Tepmun “C(1-3)anrkun”, NCHIONB3yEMBIH B JAHHOM JOKYMEHTE, O3HAYAET AJIKHIIbHYIO
rpyIy, UMerInyo 1-3 aroma yriaepona, T.€. METHJI, STHJI, TPONHJI WK u3onponui. Bce arombl
yIiepoaa BO3MOXKHO MOTYT OBITh 3aMeIleHbl OTHUM HIN Oojiee 4eM OJHUM raJloreHOM WU
TUAPOKCHIIOM.

Tepmun “C(3-6)yuxnoanxkun”, WCIONB3yeMbIi B JaHHOM JIOKyMEHTE, O3HA4aeT
HACBILEHHbIA LUKJIWYECKUN yIJIEBOAOPOA, WMerIui 3-6 aToMOB yIieponaa, T.€.
LIMKJIOTIPOTIIJI, UKJIOOY THJI, IIMKJIOTIEHTIIT MJIH LIMKJIOTeKC 1. Bee aToMel yrieposa BO3SMOXKHO
MOTYT OBITh 3aMELIeHbI OMHUM HJIH OOJIee YeM OJHUM TajJlOreHOM MJIA METHIIOM.

Tepmun “C(1-3)ankoxcu” o3Ha4aeT rpyImiy ajJKOKCH, UMerInyto 1-3 aToMa yriepona,
NPUYEM AJIKUJIbHAS TPYTIITHPOBKA SIBJISIETCS] Pa3BETBJICHHON MM HEPa3BETBICHHOW. Bce aTrombl
yriaepoa BO3MOXKHO MOTYT OBITh 3aMEIIeHbl ONHUM WM Oojee deM onHuM F wm
TUAPOKCHIIOM.

Tepmun “yuano”, uCoONB3yeMblil B JAHHOM JOKYMEHTE, O3Ha4aeT Ipymnmy (HopMyJibl

2

-CN.
Hcnonb3yemMas B JTaHHOM JOKyMeHTe "Humpozpynna" unu "numpo" otHocutcs k -NOa.
TepmuH “3amewgennvrii’ O3HaYaeT, YTO OAWH wWiu Oojiee aTOMOB BOAOPOIA Ha
00o03HaueHHOM(bIX) aTtome(ax) 3aMeHEeH/3aMEHEHbl BBIOOPOM W3 YKa3aHHOW TPYMIIbL, TPH
YCIIOBHH, YTO HOPMAaJIbHAsI BAJIGHTHOCTh OOO3HAYEHHOTO aTOMa B CYIIECTBYIOLINX YCIIOBHUSIX
HE TMpEeBbIIEHa, W 3aMEIleHHe MPUBOIUT K CTadmiapHOMY coenuHeHuo. KomOmHaumm

3aMEeCTUTEJICH TakxKe A0MyCTHUMBI, €CJIN TOJIbKO TaKHE KOM6I/IHaLII/II/I MNPpUBOAAT K CcTaOUIILHBIM
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coenuHeHUsM. TepMuH “cmabunvnoe coeounenue” M “cmaduibHas Cmpykmypa’ OTHOCUTCS
K COEIMHEHHIO WJIM CTPYKType, KOTopoe(as) sBISETCS AOCTATOYHO MPOYHBIM(OMH), YTOOBI
NEePEeXKUTh KaK BBbIZEJNEHHE A0 MOJE3HON CTENeHM YMCTOThI U3 PEAKIMOHHON CMeCH, TakK H
NPUTOTOBJIEHNE 3(PPEKTHBHOTO TEPANIEBTUIECKOTO areHTa.

Tepmun “s03m001cHO 30Mewennbili” O3HAYaeT BO3MOXHOE 3aMelleHe KOHKPETHBIMU
rpynnamy, paguKaiaMy WK rpy IIUPOBKaAMH.

Hcnonb3yemasi B TaHHOM IOKYMEHTe “3auyumuas epynna’ OTHOCUTCS K TPYIIITUPOBKE,
NPUCOEANMHEHHOW K (YHKIUOHAJIBHOW Tpymme Juisi NPEeJOTBPAINEHHUs IMPOTEKaAHHsI
HEKeNaTeNIbHOW peakiuu. [IpennoyTuTenbHo, 3aluTHAs TPYIa MOXKET OBITh JIETKO yaJeHa
TOCJIe TOTO, KaK 3aluTa 3TOU Py HKIIMOHAJIBHOM rpy bl OOJbIIe He TpeOyeTcs.

Coenunenus popmyiiel [ MoryT 0Opa3oBBIBaThH COJIM, KOTOPBIE TAK)KE BXOISAT B 00BEM
naHHOTO M300peTerus. [IoHATHO, YTO CChUIKA Ha coennHeHnEe (OpMYJIbl | B TaHHOM JOKY MEHTE
BKJIFOUAET B ce0sI CChUIKY HA €ro COJIH, €CJIN He YKa3aHO UHOE.

Tepmun “gapmayesmuvecku npuemnemas cons”, HCTIONb3Y MBI B COOTBETCTBUH C €TI0
CTaHIAPTHBIM B JaHHOH OOJAacTH OmpereNeHHeM, O3HA4aeT T€ COJH, KOTOpble B pPaMKax
MEIULTHCKOTO CY>KACHHUS SIBIIIOTCS MMOIXOASIIIUMHE Uil IPUMEHEHHsI B KOHTAKTe C TKAHSIMH
JOJIel ¥ HU3LINX )KUBOTHBIX 0€3, B YACTHOCTH, M3JIUIIHEH TOKCHYHOCTH, Pa3apakKeHUs W/ uiu
aNJIePrUYecKOl peakiuH, U 5TO IMPHUMEHEHHE AOJKHO OBITh COM3MEPUMO C Pa3yMHbBIM
COOTHOILIEHHEM IOJIb3bl U pucka. PapMalieBTUIECKH PUEMIIEMbIE COJIM U3BECTHBI B JAHHOM
obnmactu. OHH MOryT OBITH TMOJIy4eHbI B IPOLECCE KOHEYHOTO BBIIENEHHS W OYHCTKH
COeMHEHUII 1O M300pEeTeHHIO, MM OHH MOTYT OBITb IOJIyYeHbI OTAEIBHO B pe3yJbTaTe
B3aUMOZEHCTBUSL  (DYHKIIMOHAJIBHOW TPYMNbl CBOOOJHOTO OCHOBAHMS C MOAXOASIIEH
MUHEPaJbHONW KHUCJIOTOW, BKJIFOUasi, HO Oe3 OrpaHHuYeHUs, COJISTHYK KHCIOTYy, (dhochopHyro
KUCJIOTY WM CEepPHYK KHUCIOTY, WIM C OPTaHWYeCKOH KHCJIOTOH, BKJIOYas, HO 0Oe3
OrpaHUYEHUs], aCKOPOWHOBYIO KHCJIOTY, JIAMOHHYIO KHCJIOTY, BUHHYIO KHCIIOTY, MOJIOYHYIO
KUCJIOTY, MAJIEMHOBYIO KHCIJIOTY, MAJIOHOBYIO KHCJIOTY, (JyMapOBYIO KHCIIOTY, TJIHKOJIEBYIO
KUCJIOTY, SIHTAPHYK) KHCJIOTY, TIPONHMOHOBYIO KHCIIOTY, YKCYCHYIKO KHCIIOTYy HIIH
METaHCYJIb(QOHOBYIO KHCIOTYy. KuciaoTHas (yHKIMOHANBHAS TpyNIa COSNUHEHHH I10
U300pETEHHI0O MOXET OBITh TIOABEPrHYTa B3aMMOACHCTBHIO C OPraHMYECKUM  HIIH
MHHEPAJIbHBIM OCHOBAHHEM, TAKUM KaK THAPOKCU HATPUS, TUAPOKCHI KaJIUs FITH THAPOKCUT
mutust. st MOJTHOM SICHOCTH, OPraHMYECKUE OCHOBAHHUS BKIIFOYAIOT CAMble PACIIPOCTPAHEHHBIE
COJM YTIJEBOAOPOAHBIX U TETEPOLMKINYECKUX aMHUHOB, Takhe Kak AMITHIAMHUHO,

MOP(OJIMHOBBIE U MUNIEPUANHOBBIE COJIU, HATTPHMED.
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Coenunenus Gpopmybl I MOTyT comepkaTh aCHMMETPHUIECKHE UITH XUPATbHBIE LEHTPBI
¥ TIO3TOMY CYIIECTBYIOT B Pa3JIMUHBIX CTepeon3omMepHbIX ¢opmax. Ilpennonaraercs, 4ro Bece
crepeonsoMepHble (GopMbl coenuHeHuit gopmynbl I, a Takke MX CMecH, B TOM 4HCIE
paLeMUYecKkue CMeCH, COCTaBJSIFOT 4YacTh Hacrosmero wu3obpereHus. B wacTHOCTH,
crepeonzoMepHble GopMbl coenrHeHHH (HOpMyIIbI I, KOTOpBIE, Clieny s CHCTEMe HOMEHKIIATY PbI
Kana-Unronpna-Ilpenora, HaxomsaTcsi B S-KOH(PUTYpALMA HA XHUPAJIbHOM LIEHTPE PSIIOM C
MSTHYJIEHHBIM T€TePOLIMKINYECKUM KOJIbIIOM, OMPEIENIEHHO COCTaBJISIIOT YacTh HACTOSIIErO
U300peTeHHsI.

Kak Oyner MOHSATHO CHENHMANMCTy, SHAHTHOMEPBI MOTYT OBITh pa3/elieHbl MyTeM
NpeBpalleHNs] JHAHTUOMEPHOI CMeCH B JMACTEPEOMEpPHYI0 CMECh B Pe3yJIbTaTe peakLuu C
COOTBETCTBYIOIIUM  ONTHUYECKH AaKTUBHBIM  COEIMHEHHEM, Halpumep XHUpajJbHbIM
BCIIOMOTaTeJIbHbIM COEIMHEHUEM, TAKUM KaK XUpaJbHbIH COIUPT WK XJopaHruapua Motepa,
NyTeM pasJeleHHusl AMAacTepeoMepoB; U IyTeM IMpeBpalleHus] MOCPEACTBOM THMAPOJIN3A,
HarnpuMep, UHAUBUIYAJIbHBIX THACTEPEOMEPOB B COOTBETCTBYIOIINE UHUCTbIE SHAHTHOMEPHI.
DHaHTHOMEPHI TAK)KE MOTYT OBITh Pa3IEIeHbI C UCIIOb30BaHNEM XupanbHoi BDXKX komoHkw.

IToHATHO TakKe, YTO MOTYT OBITH BO3MOXKHBI Pa3JINYHbIE TAyTOMEPbI COEIMHEHUIT
dopmysl I, mosTomy mpennonaraercs, 4To BCe TayTOMEpPHbIE (POPMBI COSAMHEHUI (POPMYJIbI
I cocraBmsroT yacTh n300peTeHus. [t MOTHOI ICHOCTH, MCIIONB3YEeMBbIil B TAHHOM JOKYMEHTE
TEPMUH "maymomep" OTHOCUTCSI K MUTPAaLIUU MPOTOHOB MEXKAY COCEIHUMH OJMHAPHBIMHU U
ABOMHBIMU CBsi3siMH. IIporecc TayTomMepusaluu sIBISETCS OOpAaTHMbIM: TayTOMEPBI OOBIYHO
JOCTUTAIOT PABHOBECHOT'O COCTOSIHUS, KOT/IA IBOMHASI CBSA3b PE30HAHCHO PACIpeeeHa MEXIY
JUIMHAMHU JIBYX CBS3€H.

Hacrosimmee u3o0peTeHne Takke OTHOCHTCS K (DapMalleBTUYECKOH KOMIIO3MIIUH,
cozepkaliel coeauHeHHe, uMeromee oOmyr (opmyny [, mim ero ¢apmaneBTHUECKH
NPUEMJIEMYIO COJIb B CMECH C (papMaLieBTHUECKU MPUEMIIEMbIMU SKCLIUITHEHTAMH U BO3MOYKHO
APYTUMH  TEpPANeBTUYECKH AKTHBHBIMH  ar€HTaMH. OJKCIMIIUEHTBl JOJUKHBI  OBITh
“mpueMieMbIMU” B CMBICIIE COBMECTUMOCTHU C JIPYyTUMH HWHIPEAUEHTAMU KOMIIO3ULIUU U He
BPEIHbIMH ISl UX PELIUITUEHTOB.

Hzobperenne Takxke BKIIOYAET B ce0s1 coenquHerne GopmMyibl I B KOMOMHAIINH C OTHUM
wu OoJiee TPy TMMH JIEKAPCTBEHHBIMHU CPENICTBAMIL.

Komno3uuun BKIIIOYAKOT, HO O3 OrpaHUYeHUs, T€ KOMIIO3HLIUHU, KOTOPBIE SBISIOTCS
NOAXOMAIIMMHU  JUII TIEPOPAJIbHOTO, CYOJMHIBAJbHOTO, MOJKOKHOTO, BHYTPUBEHHOTO,

BHYTPHUMBILIECYHOT'O, HA3aJIbHOI'0, MECTHOI'O UJIM PCKTAJIbHOI'O BBECACHUS, BCC B CTAHAAPTHBIX
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JIEKapCTBEHHBIX (popMax mJisi BBeneHus. JIJisi mepopanibHOrO BBEICHHS AKTUBHBIN HHIPEIUSHT
MOXKET OBITh MpPEACTAaBJICH B BHIE IUCKPETHBIX E€IMHHL, TAKUX KakK TaOJEeTKH, KariCyJbl,
HIOPOLIKH, TPAHYJIbl, PACTBOPBI, CYCIEH3HH U T.IL.

JInst mapeHTepaNbHOro BBEACHUs (hapMalieBTUUECKast KOMIIO3HLIUS MO H300pPETEHHIO
MOXKeT OBbITh MPENCTAaBICHA B OJHOMO30BBIX HJIM MHOTOJO30BBIX KOHTEHHEpaxX, HalpHMep B
BUJIE JKUAKOCTEH AJIs1 MHBEKIMH B IPENONPENENICHHbIX KOJHMYECTBAX, MPUCYTCTBYIOLIHX,
HarpuMep, B 3amasHHbIX (ulakoHaX U ammyyax. PapMareBTHUECKY KOMIO3ULMIO MOXKHO
TaK)KE€ XPAHWUTh B BBICYLIEHHOM 3aMOpaKHBaHHEM (JTHMO(QUIM3UPOBAHHOM) COCTOSHHHY,
TpeOyIOIIeM TOJIbKO H00aBIEHHUsS] CTEPUIIBHOTO JKUAKOIO HOCHTENIS, TAKOrO KakK BOJA, Mepen
NPUMEHEHUEM.

AKTHBHBI areHT, CMEINaHHbIi C TakuMHU (hapMalEBTHUECKH TMPHEMJIEMbIMH
BCIIOMOTaTeJbHbIMU BEIIECTBAMH, MOKET OBITb CIPECCOBAH B TBEpAble JO3MPOBOYHBIC
eMUHMIbI, TaKHe KaK IMHJIFOJIM, TaONETKH, WM MOXKET ObIThb TOMELIeH B KarCyJibl HIH
cynnosutropur. C MOMOLIBIO (papMaLEBTHUSCKH MPUEMJIEMBbIX KHIKOCTEH aKTUBHBINA areHT
MOKHO MPUMEHSATh B BHIE JKHIKOH KOMIIO3HLUH, HampuMep B (opMe pacTBOpa, CYyCIEeH3UH
WIN 3MYJIbCUH, KOTOpas MOXKET ObITh BKJIIOUEHA B MHBEKLIMOHHBIN Npernapar Wil B CIpeH,
TaKOM KaK Ha3aJbHbIN CIPEN.

JIist  M3rOTOBJIEHHMS  TBEPABIX  JO3MPOBOYHBIX  EAMHUIL]  IPENyCMaTPHBAIOTCS
UCIIOJIb30BAHHE TPAJULMOHHBIX TOOABOK, TAKMX KAaK HANIOJHUTEIH, KPACUTEIH, IOJIUMEPHbIE
cesyromue u T.1. Kak mpaBmio, Moxer ObITh HCIONB30BaHAa Jir00ast (hapMaleBTHYECKH
npuemieMas 100aBKa, KOTopast He HapyluaeT (pyHKIMIO aKTHBHOTO coeanHenus. [logxosye
HOCHTEJH, C KOTOPBIMH MOKHO BBOIUTH aKTHBHBIM areHT Mo W300PETEHHIO B BUJE TBEPHOWM
KOMITO3HLIMH, BKJIFOYAIOT JIAKTO3Y, KpaxMaJi, MPOU3BOIHBIE LIEJUTIOJIO3bI U T.I1., MJIA UX CMECH,
KOTZIa MX UCTOJB3YIOT B MOAXOMSIINX KOJUUeCTBaX. [y mapeHTepasibHOro BBEAEHHUS] MOTYT
OBbITb HCIOJIB30BAHBI BOIHBIE CYCIEH3UH, H30TOHHYECKIE COJIEBbIE PACTBOPBI M CTEPHIIbHbIE
UHBELIUPYEMble pAaCTBOPBI, TMPHYEM CYCIEH3WM WM pAcCTBOPbl MOTYT COZAEpKaTh
(papMaLieBTHYECKHU MpHEMJIEMbIE IUCICPIUPYIOIINE areHTbl W/ CMAa4YMBAIOLINE AreHTHI,
TaKue KaK MPOIMUJICHIJIUKOJb UK Oy THIEHTJIMKOJb.

H300peTeHne Takxke OXBaTbIBAET (PapMaLleBTUYECKYIO KOMIIO3ULIMIO, KAK OHA OMHCAHA
BBILIIE, COBMECTHO C YIIAKOBOYHBIM MAaTEPUAJIOM, MMOIXOISIINM AJIsl YKa3aHHONH KOMIIO3HULIMH,
NpUYEeM yKa3aHHbIH YIaKOBOYHbIH MaTepHasl BKIOYAET B ce0sl MHCTPYKIMU MO MPUMEHEHHIO
KOMITO3HMLIUH B LIEJISIX, OMMCAHHBIX BBILIE.

Tounas no3a 1 pexxuM BBEAECHUS aKTUBHOT'O MHIPEINEHTA WK €ro (papMaLieBTHYECKON
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KOMITO3ULIMM MOTYT BapbHpPOBATHCS B 3aBUCHUMOCTH OT KOHKPETHOTO COEOMHEHUs, IyTH
BBEJICHUS M BO3pacTa M COCTOSHHSI WHAMBHAYaJbHOTO CYOBEKTa, KOTOPOMY Ha3HAYEHO
JIEKapCTBEHHOE CPEICTBO.

Kak mpaBwiio, mapeHTepanbHOe BBeleHUe TpeOyeT Oojiee HU3KUX JO3HPOBOK, Ue€M
Apyrue crocoObl BBEEHUS, KOTOPblE B OOJbINEH CTENEeHU 3aBHCAT OT BCACBIBAHMA. TeM He
MeHee, TO3UPOBKa JJis JIFoAeH npeanoyTuTeabHo cocrasisiet ot 0,0001 no 100 mMr Ha KT Macchbl
tena. JKemaemyro 103y MOXKHO BBOIUTH B BHJIE€ ONHOKPATHOH JO3bI WJIM B BHIE MHOXECTBA
cy0n103 uepe3 COOTBETCTBYIOIINE HHTEPBAJIbI BPEMEHHU Ha MPOTSIKEHHH CYTOK.

CoenunHeHus: O M300PETEHHMIO WK UX (hapMaLIEBTHUECKU MPUEMIIEMbIE COJIM MOYHO
NPUMEHSTh B KAYECTBE JIEKAPCTBEHHOT'O CPEZCTBA B TEPAITHH.

B npyrom acriekte u3o0peTeHHe OTHOCUTCS K NMPUMEHEHUIO COEAMHEHHH, HMEFOIINX
obmyto Gopmyny I, wim ux apmaneBTHUECKH TPUEMIIEMbIX COJIEH Ui TepaneBTHYeCKOro
w/unu npodunakrruueckoro Jsiedenus ERRo-omocpenoBanHbix 3a0oneBannii wiu ERRa-
OMOCPEIOBAHHBIX COCTOSHMHA. B  4acTHOCTH, COTJIACHO W300PETEHHIO MPENJIOKEHO
NPUMEHEHNE COeOUHEeHMH, uMeromux obmyr dopmyny I mwmm ux ¢dapmaneBTHUECKH
npueMJIeMbIx coseit Ay ieueHus ERRa-onocpeaoBaHHOro paxa.

Coenunenus, nmeromue oouryto Gopmyny I, wmm ux gpapManeBTHIeCKH IpUeMIIEMble
COJIM MOXXHO NPUMEHSTHh B TEpPANMM IS JIEYEHUs MO MEHbIIeH Mepe OJHOrO COCTOSHUS,
BBIOPAHHOTO U3 paka JIErKOro, MEJIAHOMBI, paka SHAOMETPHS U OCTPOrO MUEJIOUAHOTO JIEHKO03a.
be3 HaMepeHHs OrpaHMYUTD TOT ACIEKT HACTOSINEro M300PeTeHNs], COeANHEHNS], UMEIOLIHe
obmyr ¢opmyny I, mim ux QapmaneBTHIECKH NMPUEMIIEMbIE COJM MOXHO NPUMEHSTh, B
YaCTHOCTH, B TEpamMM MAJIsl JICYCHUs] MOBEPXHOCTHOH PACHPOCTPAHSIOLICHCS MEJIAHOMBI,
3JI0KaQ4€CTBEHHOIO JICHTUTO, aKPaJIbHOU JIGHTUTE€HO3HON MEJIaHOMBI, HOAYJIIPHON METAHOMBI,
aMEJIAHOTHYECKOW MEJIAHOMBI, IJIa3HOH MEJNAHOMBI, MEJIAHOMBbI BYJIbBBI HJIM BarHHAJIbHON
MEJIAHOMBI.

B npyrom acmekre coemuHeHus, umeromue odmyr dopmyny I, wim  wux
(apMareBTHIECKH MPUEMIIEMBIE COITM MOKHO PUMEHSITh B TEPAITHHU JJIs1 JICUEHHSI TIO MEHbIIEH
Mepe OHOTO COCTOSIHHSI, BBIOPAHHOTO U3 pPaka MOJIOUHOM JKeNe3bl, paKka MOYEBOTO Iy3bIps,
pakKa MpencTaTeIbHOM JKeNe3bl, paKa MOKeNy JOUHON JKeJIe3bl, KOJIOPEKTAIbHOTO PaKa U paka
SMYHHKA.

B npyrom acmekre coemuHeHus, umeromue odmyro ¢opmyny I, wim  wux
(bapmMareBTUIECKH IPUEMIIEMbIE COIM MOKHO MTPUMEHSTh JJIs1 JIeueHus caxapHoro nuadera 11

THIIA.
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HOAPOBHOE OIIMCAHHUE M3OBPETEHUA

Kax mnokazano B Ilpumepax, mpuBeNEHHBIX HIDKE, B HEKOTOPBIX MJUIOCTPATUBHBIX
BOIUJIOLIEHUSAX COEIUHEHUs IOJy4aloT B COOTBETCTBUU C HIDKECHENYIOIUMHU OOIIUMHU
meronukamu. Crenyer HOHUMATh, YTO, XOTsI 001Iue criocoObl H300pakaroT CHHTE3 HEKOTOPBIX
COeNMHEHUI Mo M300peTeHnIo, HIDKeCIeayrlue obume crnocoObl M APYrHe CIOCOOBI,
U3BECTHBIC CIELMAJNCTY B JAHHOW O0JACTH TEXHHMKH, MOTYT OBITh NMPHUMEHEHBI KO BCEM
COEMHEHUsIM W TMOJAKJIACCaM W BHUAAM KaXJIOrO W3 5THUX COCAMHEHUH, KaK OINHCAHO B
HACTOSIILEM JJOKYMEHTE.

OBILIUE CITOCOBLI NOJYYEHUSA

CoenuHeHus, ONMMCAaHHbIE B JAHHOM JOKYMEHTE, B TOM YHCIJIe COCIUHEHHS OOIIel
dopmysl I, CrpykrypHas equanna I u CtpykrypHas eqununa I, moay4aroT no peakiuOHHBIM
cxemaMm, U300pakeHHbIM HIbke. KpoMe Toro, MOHATHO, YTO Ha HIDKECIEAYIOIINUX CXeMax, Te
YIOMSTHY Thl KOHKPETHBIE KHUCJIOTBI, OCHOBAHHS, PEAreHTDI, ar€HThl COYETAHUS, KaTaJIH3aTOPH,
PACTBOPUTENH U T.I., MOTYT OBITh HCITOJIb30BAHBI APYTUE MOAXOISAIINE KHCIOThI, OCHOBAHMS,
pEareHThl, areHThl COYETAHUs, KaTAIN3aTOPhl, PACTBOPUTENHN U T.A., U OHU BXOIST B 00bEM
HACTOSIIIEro n3o0pereHust. Moanukauuy peaklMOHHbIX YCIOBHH, HAIPUMEDP TEMIIEPATY PBI,
NPOJOJKUTENBHOCTH PEAKUUH MM HMX KOMOWHAIIMHM, OXBAa4€Hbl KaK YacTb HACTOSINETrO
M300peTeHMs.

CoenuHeHus1, MOy YEHHbIE C UCIIOIb30BAaHUEM OOLIUX MOCIEN0BATEIbHOCTEH PEaK LU,
MOTYT HE HMeTh JOCTATOYHOW 4UCTOThI. COemMHEHHS MOryT OBITh OYHIIEHbI JIOOBIMH
cnocobaMu  OYHMCTKH OPraHWYeCKUX COEJUHEHUWH, HampuMep KpUCTAUTM3auuedl WiIu
KOJIOHOYHOW Xpomarorpadueii Ha CHIIMKaresje WM OKCHAE ATFOMHHHS C HUCIOJb30BAHUEM
Pa3HBIX PACTBOPHTENCH B MOIXOASIIUX COOTHOLIEHHSX. Bce BO3MOXKHBIE CTEPEOH30MEpPHI
BXOZSIT B 00bEM M300peTEHUsI.

CokpamieHusi Uit BEINECTB, YKa3aHHBIX Ha PeakIMoHHBIX cxeMax W B Ilpumepax,
cleAyouuye:

AcOH: yxkcycHas  kucnora, ACN: aneronurpwn, DAST: Ttpudropun
(mumyTnamubo)cepsr, DCM: nuxiopmetan; DDQ: 2,3-nuxnop-5,6-nunmnano-1,4-0eH30XUHOH;
DIAD: mumsomnponmnaszonukapookcmnar, DiBAI-H: numsoOytunamomorunpun, DMAP: 4-
mumetwnamuHormupuane; DMF: N, N-numetundopmamun, DMSO: numernicyibhOKCHI;
EDC: 1-3tun-3-(3-numerniamunonpomnmwin)kapoonuumun; Et2O: nustunossiii 3¢up; EtOAc:
stunanerat, EtOH: stanon; BIXKX: BeicokoadexTHBHAsA XUIKOCTHAs Xpomarorpadus

MeOH: weranon; PhSCu(l): denmncynspanunmens, PPhs: tpudenundocpun;, SFC:
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cBepxkputnueckas ¢mongHas xpomarorpadus; tBuOK: mpem-6ytokenn xanus, fBuONO:

mpem-0y TWITHUTPUT; TEMPO:

2,2,6,6-TeTpaMeTWINUIEPUAUHUTIOKCHIT, TFA:

tpudropykcycHas kuciora, THF: rerparunpodpypan; TOSMIC: To3unmeTuan3onuaHar.

XuMHYeCKre Ha3BaHUS NpeacTaBJIAOT coboit MIPEeAnoOYTUTEIIbHBIC Ha3BaHUA COIJIaCHO

HomeHksatype [UPAC (MexayHapogHblii COI03 TEOPEeTUYEeCKOW M MPUKIATHOW XUMUH),

co3gaHHble ¢ ucnojb3oBanuemM Marvin Sketch 17.24.1. Ecniu xumMudeckoe COeAUHEHUE

YIOMHUHAECTCA C UCITOJIb3OBAHUEM KaK XUMHUYECKOI CTPYKTYPBbI, TaK U XUMHYCCKOI'0 Ha3BaHUA,

U CyINEeCTBYE€T HEOAHO3HAYHOCTb MEXIy CTPYKTYpOM M Ha3BaHHMEM, TO CTPYKTypa

npeodyianaer.
Cxema 1
A
PAREN
A Ag A
P 10
A11
)\ A Ass o A"
/k N As A
MNA,  * Jha |O ¥
—
| | HN Ay A,
A, A, |
R13
A3
- O
4
o N As
Crpyxrypnas eaunmia I - Ctpykrypnas exunmma 11 I

Ycnosus: 1) Kucnora Mensnpyma, MeOH

Ha cxeme 1 usobOpakeH oOwuii CHHTE3 MPOM3BOMHBIX MO U300PETEHHIO, MMEKOIINX

dopmyny I, rme Ris npencrasnsier coboii kucnopon, Ris, R’ 15 u Ris npencrasnsitor coboit H, u

Y npencrasisieT co0OH OAMHAPHYIO YTJIEPOI-YIJIEPOAHYIO CBsi3b. [IpOM3BOAHBIE MOTYT OBITH

MOJIy4Y€HbI CHOCO6aMI/I, M3BECTHBIMU B 00JaCTH OpFaHquCKOﬁ XUMHUHU. COGHI/IHGHI/IH 10

U300pETEHHI0O MOTYT OBITh IOJyYeHbl B peE3yJIbTATe pPEAKUUH MEXKAY MPOU3BOAHBIM

OeHzanbaernna CTpykTypHoi enunnnei I, roe A4, As, As, A7, As, Ao, Ao, A11 1 A12, UIMEIOT

3HAYEHMsI, ONMCAHHBIE paHee, U MPOU3BOAHBIM CTPY KTy pHOU equnuLbl 1L, roe Ris, A1, A2 u As

MMEIOT 3HaU€HUs1, ONIMCAHHbIE paHee, U KUCJIOTONH Menbapyma.

Jns monydeHust npousBoaHbIx (opmynsl I, roe Ris mpencrasnser coboit cepy,

npousBoaHble Gpopmysl I, rae Ri4 mpeacrasisier coO0l KUCIOPOI, MOTYT OBITh IIOABEPTHY ThI

B3aUMOJZIENCTBHUIO C, HAIIpUMEP, peareHToM JlaBeccoHa.

Jlns monyueHusi mpousBoAHbIX ¢opmynbl I, roe Ris mpencrasisier coboii aszor,



15
npousBoaHble Gopmyisl I, rae Ri4 mpencrasnser coboit cepy, MOryT OBITh IOABEPTHYTHI
B3aMMOJIENCTBUIO, HANIpUMep, ¢ aMmMuakom B MeOH.

Cxema 1b

As As
As/ \A1o As/ \Aw
AC) !

Ay A
(o] A12/ (o] A12/

Ycnosus: 1) DDQ, 1,4-nuokcan

Ha Cxeme 1b wnzobpakeH oOumii myTh mosnyudeHus: aHanoros ¢opmyinel I, roe Y
NpeACTaBIsieT cOOOM NBOHHYIO YIIIEPOI-Y IIIEPOIHYIO CBsi3b, Ris mpencrasisier coboit H, u Ris,
Rus, A1, A2, Az, A4, As, As, A7, As, Ao, A1o, A11 1 A12 UMEIOT 3HAYEHUs, KOTOPbIE OMUCAHBI
panee.

IMpoussonubie ¢opmyner I, rme Y mnpencraBnser coOoil OAMHAPHYIO YTIJEpPOI-
yrneponHyto cBsi3b, U Ris, R’1s u Rie mpeacrasnsator codoit H, MOryT OBITH OKHCIEHBI C
UCroibp30BaHueM, Hampumep, DDQ B mnoaxopsinem pacTBopuTene C  IOJTydYeHHEM

npou3BoaHbIX Gopmyisl I, rae Y npencrapisieT coOOM ABOMHYIO YIIIepOa-YTIIEPOIHYIO CBSI3b.

Cxema 2
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Ycnorus: 1) KoCO3, DMF

Ha Cxeme 2 wm3o0paskeH oOmuii crocod MOJydeHus MPOM3BOIHBIX O€H3ajbaeruaa
cTpykTypHOU equHuLbl I, tie As, As, As, A7, As, Av, Alo, A11 1 A12 IMEIOT 3HAYEHUSI, KOTOPBIE
OIMCaHbI paHee.

ApomaTtudeckoe 3amerneHue 4-gpropdenzanbaernna 1 GeHoloM 2 ¢ HCMIOIb30BAHHEM
K2CO3 B DMF npu 110°C npuBoAUT K NOJyUYEHUIO IPOU3BOIHBIX CTPYKTYPHOTrO 3y1eMeHTa L.
Jlns HEKOTOphIX 3aMeleHnd Ha A4-A12 MOXET OBITh TOJNIE3HBIM HCIIONB30BaHUE 4-
NPOU3BOAHOTO TMIAPOKCUOEH3abIernaa ¢ MPOU3BOAHBIM (TOpOEH30/Ia AJIST OCYIIECTBIICHHS

ApOMaTUYECKOIr0 3aMCIICHUS.

Cxema 2b
A " |
OH |10 F A F Aqg
)\ AgR0 AP | A
o 12 i A i o AT

Ycnosus: 1) KoCO3, DMF;

ii) DAST, DCM;

ii1) DiBAI-H, Tonyomn.

Ha Cxeme 2b uzobpakeH obmuii ¢crmoco0 mony4eHus MPOU3BOAHBIX O€H3abaeruaa
cTpyktypHoro snemenTa I, rne As mpencrasisier coboit C-CF2, a A4, As, As, A7, A, Alo, A1l
U Al UMEIOT 3HaueHHUs, KOTOpbIe OINHUCAHBl paHee. ApOMATHYECKOE 3aMeIIeHHe
¢ropberzanbaernna 4  4-TUIPOKCHOCH3OHUTPHIOM 3 B OCHOBHBIX  YCIOBHSIX €
ucrnonp3zoBanueym, Hamnpumep, K2COs, npuBoAMT K MNOJy4YEHUIO COOTBETCTBYIOILErO

OeHzonuTpuna S. AnpaerunHas IpynnupoBka MoxkeT ObiTh mpespamneHa B rpymmy CFa c
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UCTIOIb30BaHueM (propupyromero arenra, Hanpumep DAST. B pesynbraTe mocienyroomero

BOCCTAHOBJICHUS] HUTPWJIA C MCIONb30BaHUeM, HarpuMep, DiBAI-H B Tonyone, MoryT ObITh

MOJIyYeHbl TPOU3BOAHBIE OeH3anbaeruna cTpykrypHoro siemeHta I. Ha cxeme 2b 3T0

WUTIOCTpUpyeTcst Uit Rs, HO 3TH mpeBpalieHus: MOTYT OBITh TaKXKe NPHUMEHEHbI IS

aNbJCTUIHOM TPy IIIHUPOBKY B JIFOOOM U3 monoskeHuit Ra-Ri2. st HEKOTOPBIX 3aMerneHuii Ha

As-A12 MOkeT OBbITh TIOJIE3HBIM HCIIOJIb30BAaHUE MPOUZBOAHOTO 4-(HTOPOSH3OHUTPUIA C

MpOU3BOAHbIM mz[poxcn6eH3anbnem)1a AJi1 OCYWICCTBIICHUA apOMaTHYCCKOIro 3aMCIICHUA.

Cxema 3

Ycnosus: 1) kucnora Mensapyma, MeOH;

ii) ROH, DIAD, PPh;, THF; u
iii) R2NH, EDC, DMAP, DCM.

Ha Cxeme 3 wm3oOpaxkeH oOwmuii myTh monydeHus aHanoros (opmynsl I, roe Y

NPeACTaBIIsIeT COOOW ONWHAPHYIO YIJIEPON-YIJIEPONHYIO CBsi3b, Ri4 mpencramisier coOoit

kucnopon, Ris npeacrasisier coboit COOH, n kaxasiit u3 R'is 1 Ris npencrasnser codoii H.
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CoenuHeHuss 1Mo W300pPETEHHIO MOTYT OBITh MOJy4YeHBI B pE3YJIbTaTe€ PEAKLMH MEXKAY
MPOU3BOIHBIM CTPYKTYPHBIM 3JieMeHTOM [, rie A4, As, Ae, A7, As, Ao, Ao, A11 1 A12 UMEIOT
3HA4YEHUs], KOTOPbIE OMMCAHbI paHee, IPOU3BOAHBIM CTPYKTYpHbIM 35ieMeHTOM I, rae Ris, Ai,
A2, A3 UIMEIOT 3HA4YE€HUs], KOTOPbIE OMUCAHbI paHee, U KUCJIOTOW Menbipyma npyu KOMHATHOM
TeMIeparType.

Korzna Ris mpencrasnsier coboit COOH, Toraa 3T1a kapOOHOBOKUCIIOTHAS TPy IITHPOBKA
MOKeT OBbITh (Y HKITHOHAIM3UPOBAHA B CJIOXKHBIHN 3(hHp ¢ UCTIOIB30BAHUEM, HATIPUMED, CITUPTA,
DIAD u PPh; B THF. Unu xe ona MoxeT ObITh (PYyHKUMOHAJIM3HPOBAHA B aMHUA C

HCIIOJIb30BaHUEM, HAIpUMep, MepBUYHOro Win sropuuHoro amuaa, EDC u DMAP 8 DCM.

A A
P . - .
e O
) A11 fAH

A12

Lo
Op

Yenosusi: 1) CH3CH2OCOCH2P(Ph);Br, 1BuOK, Et:O;
i1) CH2CHMgBr, PhSCu(I), THF;,

ii1) TEMPO, rBuONO, 1,4-nuokcas;

iv) TOSMIC, rBuOK, THF; u,

v) Zn, AcOH.

Cxema 4 wutroctpupyet oduuii myTh oOpa3oBaHus aHaoros Gopmyisl I, roe A1 u A3
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npencrasisitotT cobort CH, A2 mpencrasisier coboii NH, Y npezncrasisier co0oii ogrHAPHYIO
yIJIEPOA-yTIIEPOAHYIO CBsi3b, Ri4 mpeacrapnsier codoit kucnopon, Risz npencrasisier coboii H,
kaxabiid w3 Ris, R'1s u Rie npencrasnsier coboit H, a A4, As, As, A7, As, Ao, Ao, A11 1 A2
UMEIOT 3Ha4Y€HMs1, KOTOPbIE€ OMMCAHbI paHee.

ITpomexxyTO4YHOE COeAMHEHNE 6 MOKET OBITh MOJIyYEeHO B pe3yJibTaTe peakunu Burtura
cTpykTypHOro ssnemenTa I ¢ ucronb3oBanuem, Hanpumep CH3;CH2OCOCH2P(Ph);Br u /BuOK
B EtO, ¢ mocnenyromuMm B3aUMOACWCTBUEM, HAmpuUMep, ¢ OpPOMHIOM BHHWJIMATHHUSA U
PhSCu(I) B THF. Ilocnenyroiiee BBeAEHHE HUTPOTPYMIIbI B F-KOH(POPMALUU MOXKET OBbITh
OCYILIECTBJIEHO ¢ wucnosb3oBaHueM, Hanpumep, TEMPO u 7/BuONO B 1,4-nuokcase.
[MupponpHOE  TPOMEXKYTOUHOE  COeOMHEHHe 8  ObUI0  MOJNY4eHO  MOCPENCTBOM
[3+2 |JuukIonpUCOeAMHEHUST TIPOMEKYTOUHOTO COSAUHEHUS 7 C UCTIOJIb30BAaHUEM, HAIPUMED,
TOSMIC u /BuOK B THF. BoccranoeneHue HHUTPO C TMOCHEOyIOUIEH LUKIM3ALUEH C
nojy4yeHueM anajora (opmynbl I ocymecTBisiiim B OXHY CTaAMIO C HCIIOJB30BAHHEM,
HarpuMep, LUHKOBOM nbuti B AcCOH.

IIpumepbl

Bce ucnonp3oBaHHBIE CTPYKTYpHBIE 3JIEMEHTBI UMEIOTCSI B MPOJAKE, U3BECTHBI WU
NOJTy4€HbI CIOCO0AMU, U3BECTHBIMU CIIEL[HATUCTAM B TaHHON O0JACTH.

ITpumepsr 1-86

1: 4-[3-meTokcu-4-(3-merunpenoxcn)bpenun|-2H,4H,5H, 6 H, 7H-nupasono[ 3,4-

blnupunuH-6-0H

H,C

o)

i) B pactBop mema-xpe3ona (44 mxia) 8 DMF (4 mi) nodasmsiu KaCOs (175) u 4-drop-
3-metokcubensanpaerun (65 mr). PeakunonHyto cmech Harpesaiu 10 110°C u nepemermuBaiu
B TeueHue Houn. [locne oXIakaeHns: 10 KOMHATHOH TeMITepaTypbl pACTBOPHUTENb Y AASIIN TIPH
NOHMKeHHOM JlaByieHuu. ITonydyennoe Macio pacnpenessiiu mexxany DCM u Bopoii. Bogubiii
ciolt skcTparuposanu oonee nByx pa3 DCM, u o0benuHEHHBIE OPTraHUYECKUE CIIOU CY IIUJIH
Hag MgSOs4, punsrpoBanu u koHuenTpuposaiu. Ilocne obpamenno-¢pa3oBoit xpomarorpadun

¢ ucrnoap3oanue rpaguenra ot 10% no 100% ACN B Boge, Obu1 monyyeH 3-mMeTokcu-4-(3-
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metmieHokcu)oeH3anbaerun (66 mr).

ii) [TomyueHHbIH Ha npeabIy el cTanuy NpoaykT (66 mr) pacteopsuiu B 4 M1 MeOH.
Hobasnsnu kucnory Menbapyma (39 mr) u 3-amuHonupason (23 Mr), 1 peakLIHOHHYI0 CMeCh
nepememBasid 6 4acoB mpu 65°C. PeakIMOHHYIO CMeCh OXJIAKTATH IO KOMHATHOM
TeMITepaTypbl, 10OABISIIN LENUT, U PacTBOpPHUTENb Bbinmapusaiu. Ilocne obpamenHo-dazoBoit
xpomarorpaduu ¢ HCHOJB30BAHUEM HAHECEHHUS TBEPAOro BellecTBa ObLT MOJy4YeH 4-[3-

MeToKcu-4-(3-merundenokcn)pennn]-2H . 4H.5H,6H.7H-tupazono[3.4-b Jnupunun-6-o1 (25

mr). MC(ES®) (macc-ciekTpoMeTpusi (3J1€TpOpacibUIMTeIbHAs MOHU3AMS C PETHCTPaLMeEi
TIOJIOKUTENBHBIX HOHOB)) ¢ n/z 350,2 (M+H)*
Cnenys Meronuke, aHaJIOTMYHONW MeToauke, omucaHHoil B IIpumepe 1, ucnonbsys

COOTBETCTBYHOIIHUE UCXOOHBIC BCIICCTBA, ObLIH MOJIYYCHBI CJICAYOIIHUE COCAUHCHNS

2: 4-(2-metokcu-4-{6-okco-2H,4H,5H,6H, 7 H-upa3ono| 3,4-b | nupunun-4-
w1 } heHokcH)-3-(Tpud TopMeTII ) OEH3OHUT PHIT

CN

CF;

MC(ES™) m/z 429,2 (M+H)"

3: 4-[3-metokcu-4-(2-autpodenokcn)pennn|-2H,4H,5H,6H, 7H-nupazono| 3,4-
bnupunuH-6-0oH

CHy N
{7
o, 0 H

MC(ES™) m/z 381,2 (M+H)"
4: 4-{3-meroxcu-4-[2-(tpudropmerun)penokcu |pennn}-2H,4H,5H,6H, 7H-

nnpaszono|3,4-bnupuauH-6-0H
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C H
o/H3 Ny
\
cF, o) H
0

MC(ES") m/z 404,2 (M+H)"
S: 4-{3-merokcu-4-[4-(tpudropmerun)penokcu |penun}-2H,4H,5H,6H, 7H-

npa3ono| 3,4-bnupuauH-6-0H

CF,
H
/CHs N N,
o)
\ /
o} NH
0

MC(ES™) m/z 404,2 (M+H)"
6: 4-{3-meroxcu-4-[3-(rpudropmerun)penoxcu |penun}-2H,4H,5H,6H, 7H-

nipaszono|3,4-bnupuauH-6-0H

CHy N
/ N
F,C o N
Q \ /
[0} H
0

MC(ES™) m/z 404,2 (M+H)"
7: 4-[4-(2-6pombenokcn)-3-merokcudpennn|-2H,4H,5H, 6H, 7H-nmpazono|3,4-

b]nupunuH-6-0H

H
O/CH3 "\
\ /
Br o] H
o]



22
MC(ES™) m/z 414,2 (M+H)"
8: 4-[3-meTokcu-4-(2-merunpenoxcen)benun|-2H,4H,5H, 6 H, 7H-nupasono[ 3,4-

C H
J . "\
\ /
H,C o H
(o]

b]nupunuu-6-0H
MC(ES™) m/z 350,2 (M+H)"
9: 2-(2-metokcu-4-{6-okco-2H,4H,5H, 6H, 7H-ntnpa3zono| 3,4-b | nupuaun-4-

W1 } PEHOKCH )OEH3OHUTPIIT

H
o/CH3 "\
\W/
C (o] H
(0}

MC(ES™) m/z 361,2 (M+H)"
10: 4-[4-(2-mpem-0yTundenokcn)-3-merokcubenun |-2H,4H,5H,6H, 7H-

npasono|3,4-bnupunuH-6-oH

CH, H
J "\
\ /
H,C
0 H
H,C Cte
0

MC(ES") m/z 392,2 (M+H)"
11: 4-[4-(2-xnopdenokcu)-3-metokcudenun |-2H,4H,5H,6H, 7H-nupazono[ 3,4-

b]mupunuH-6-0H
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CH, H
o/ N\N
N\ /
c o H
o

MC(ES™) m/z 370,2 (M+H)"
12: 4-{3-merokcu-4-[2-(tpudropmeroxcu)penokcu |pennn }-2H,4H,5H,6H, 7H-

npa3ono| 3,4-bnupuauH-6-0H

CH, H
J "\
\ /
F,C—0O o) H
o

MC(ES") m/z 420,2 (M+H)"
13:  4-[3-merokcu-4-(2-merokcudenoken)bennn|-2H,4H,5H,6H, 7H-nupazomno| 3,4-

b]nupunuu-6-0H

CH, H
J "\
\
H,C—O o) H
o}

MC(ES™) m/z 366,2 (M+H)"
14: 4-[4-(3-O6pomdenokcn)-3-merokcudennn|-2H,4H,5H, 6H, 7H-nmpazono|3,4-
b]nupunuH-6-0H
CH, H
- J "\
O H

MC(ES®) m/z 414,2 (M+H)*
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15: 4-[4-(3-mpem-0yTundenokcn)-3-merokcubennn |-2H,4H,5H,6H, 7H-
npaszono|3,4-bnupuauH-6-0H
Ch, CH, N
/ Ny
Ch,
o H
(0]
MC(ES™) m/z 392,2 (M+H)"
16: 4-[4-(3-xnopdenokcu)-3-metokcudennn |-2H,4H,5H,6H, 7H-nupazono[ 3,4-
b]nupunuH-6-0H
CH, H
O H
(0]
MC(ES™) m/z 370,2 (M+H)"
17: 4-{3-merokcu-4-[3-(rpudropmeroxcu)penoxcu |penun }-2H,4H,5H,6H, 7H-

npasono|3,4-bnupunuH-6-oH

c H
. J h "\
4 \
o] H
(@]

MC(ES") m/z 420,2 (M+H)"
18:  4-[3-merokcu-4-(3-merokcudenoken)bennn|-2H,4H,5H,6H, 7H-nupazomno| 3,4-

b|nupunuH-6-0H
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C H
o J h "\
()
O H
(o]

MC(ES™) m/z 366,2 (M+H)"
19:  merun-3-(2-merokcu-4-{6-oxco-2H,4H,5H,6H, 7 H-nupazono[3,4-b lnupunux-4-

w1 } heHoKCH )OeH30aT

H,C=—0 CH, H
’ J "\
) \
o) H
o)

MC(ES") m/z 394,2 (M+H)"
20: 4-[4-(2->Tunenokcn)-3-metokcudennn |-2H,4H,5H, 6H, 7H-nupazomno| 3,4-

b]nupunuu-6-0H

H
o/CH3 "\
W/
H,C o H
0

MC(ES™) m/z 364,2 (M+H)"
21: 4-[4-(3-aTunenokcn)-3-merokcudenun |-2H,4H,5H, 6 H, 7H-nupazomno| 3,4-

b]nupunuH-6-0H

C H
J h "\
()
O H
(o]

MC(ES®) m/z 364,2 (M+H)*
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22: 4-[3-meTokcu-4-(2-nponunpenoxcn)bennn|-2H,4H,5H,6H, 7H-nupazonol 3,4-

C H
J . "\
\ /
O H
H,C
(o]

b]nupunuu-6-0H
MC(ES™) m/z 378,2 (M+H)"
23: 4-{3-merokcu-4-[2-(nponan-2-un)penokcu|pennn }-2H,4H,5H,6H, 7H-

npaszono|3,4-bnupuauH-6-0H

CH, H
J "\
\
H3C o) H
CH,
o)

MC(ES") m/z 378,2 (M+H)"
24: 4-[3-meTokcu-4-(2-pennndenoxcn)penun|-2H,4H,5H, 6 H, 7H-nupasono[ 3,4-

blnupunus-6-oH

°/>\:CH3 E\ 7:
& o

MC(ES™) m/z 412,2 (M+H)"
28: 4-[4-(2-mmknonenTundenoken)-3-merokcudennn|-2H,4H,5H,6H, 7H-

O/CH3 H\N
2 E\ /:

nnpaszono|3,4-bnupuauH-6-0H
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MC(ES™) m/z 404,2 (M+H)"
26: 4-[4-(2-6enzundenokcu)-3-metokcudenun |-2H,4H,5H, 6 H, 7H-nupazono[ 3,4-

b]nupunuu-6-0H

MC(ES") m/z 426,2 (M+H)"
27:  4-[4-(2-mpem-OyTn-4-merokcudenokcn)-3-merokcudenwn |-2H,4H,5H,6H, 7 H-
nrpaszono|3,4-bnupuauH-6-0H

H,C—0

CH, H
J "\
\ /
H,C
0 NH
HyC s
o

MC(ES") m/z 422,2 (M+H)"
28: 4-[4-(2-uuknonponundenokcn)-3-merokcudenwn |-2H,4H,5H,6H, 7H-

nrpa3ono| 3,4-bnupuauH-6-0H

o/CHS H\N
2 E\ /:

MC(ES™) m/z 376,2 (M+H)"
29: 4-[4-(3-mpem-OyTun-4-runpoxcudenokcn)-3-merokcudenwn|-2H,4H,5H,6H,7H-

npaszono|3,4-bnupuauH-6-0H
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HO
Chy CH, H
/ AN
H3C (o] \ /N
CH,
0 NH
o}

MC(ES") m/z 408,2 (M+H)"
30: 4-{3-merokcu-4-[3-(nponan-2-un)penokcu|penun }-2H,4H,5H,6H, 7H-

npa3zono|3,4-bnupuauH-6-0H

H5C CH, H
’ J "\
H,C \ J
o) H
o)

MC(ES™) m/z 378,2 (M+H)"
31: 4-[4-(3-uuknonponundenokcn)-3-merokcudenwn |-2H,4H,5H,6H, 7H-

nipaszono|3,4-bnupuauH-6-0H

c)/CHS H\N
2 §\ /:

MC(ES™) m/z 376,2 (M+H)"
32: 4-[4-(2-mpem-Oy tun-4->rundenokcun )-3-meroxkcudenwn|-2H,4H,5H,6H, 7H-

npa3zono|3,4-bnupuauH-6-0H
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HyC
CH, o
/ '\N
o
\

HsC

o NH

CH
HyC 3
0

MC(ES™) m/z 420,2 (M+H)"
33: 4-[4-(4-6pom-2-mpem-Oytundenokcn)-3-merokcudennn |-2H,4H,5H,6H,7H-

nrpa3zono|3,4-bnupuauH-6-0H

Br
CHs A
7 \N
o
\
HyC
o NH
CH,
HyC
o

MC(ES") m/z 470,1 (M+H)"
34: 4-[4-(2-mpem-0OyTun-4-merundenoxcn)-3-merokcudpennn|-2H,4H,5H,6H, 7H-

nipaszono|3,4-bnupuauH-6-0H

HyC
CH, N
O/ Ny
N/

HyC

o NH

CHs
HyC
o

MC(ES") m/z 406,2 (M+H)"
35: wmertun-3-mpem-0ytun-4-(2-merokcu-4-{6-oxco-2H,4H,5H, 6H, 7H-ntmpazono|3,4-

bnupunun-4-un } peHokcn)oeH3oaT
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HSC\ o
o}
H
CH
/7 "\
O N
\S/
HyC
0 NH
CHy
HyC
O
MC(ES") m/z 450,2 (M+H)*

36: wmermn-4-(2-merokcu-4-{6-oxco-2H,4H,5H,6H, 7H-tupazono|3,4-b | nupunun-4-
w1 } peHokcn )HadTanuH- 1 -kapObokcunar

HyC 0
\
o

Q )

H
M
O/ Ny
W/
0 NH
0

MC(ES") m/z 444,1 (M+H)"
37: 4-[4-(2,4-mu-mpem-6ytundenoxcn)-3-meroxkcudenwn|-2H,4H,5H,6H, 7H-

nupasono|3,4-bnupunuH-6-oH

264

MC(ES") m/z 448,3 (M+H)"
38: 4-{3-merokcu-4-[3-meTokcu-5-(Tpudropmernin)penokcu |peHwn | -

2H,4H,5H,6H, 7H-mupa3ono| 3,4-b [nupuanH-6-0H
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CF,
H
CH
5 J ’ N
/ \
HyC
O MNH
o
MC(ES") m/z 434,1 (M+H)"
39: 3-mpem-0ytun-4-(2-metokcu-4-{ 6-oxco-2H,4H,5H,6H, 7H-nupa3zono|3,4-

bnupunuH-4-mn } peHOKCH )OeH3OHUTPIUIT

W
H
chH3 N\N
\ 7
HyC
o NH
HsC s
o

MC(ES") m/z 417,2 (M+H)"
40: 4-{3-merokcu-4-[2-(nenradTop-A°-cynbbanun)peHokcu |penn | -

2H,4H,5H,6H, 7H-nupa3zono| 3, 4-b]1‘II/IpI/II[I/IH—6-OH

MC(ES") m/z 462,1 (M+H)"
41:  merun-3-(2-mertokcu-4-{6-oxco-2H,4H,5H,6H, 7H-nnpazono|3,4-b | nupunun-4-

wi } perokcn)-S-(TpudTopmMeTnin)oeH3oaT



CFy

MC(ES") m/z 462,1 (M+H)"
42: 4-{4-[3-6pom-5-(Tpudropmern)denokcu]-3-metokcudenwn }-2H,4H,5H,6H,7H-

nrpa3ono|3,4-bnupuauH-6-0H

CF3
H
CH
r \S/
Q MNH
]

MC(ES™) m/z 482,0 (M+H)"
43:  4-{4-[3,5-Ouc(rpudropmern)penokcu]-3-metokcudenun }-2H,4H,5H,6H,7H-

npaszono|3,4-bnupuauH-6-0H

CFs
H
CH,
’ N
Lo} NH
o

MC(ES") m/z 472,1 (M+H)"
44: 4-[4-(3,5-nu-mpem-Oytundenokcu)-3-metokcubenwn|-2H,4H,5H,6H, 7H-

npaszono|3,4-bnupuauH-6-0H
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CH,
HyC
CH
CHj oH, §
H;C of Y
3
\
CH,
0 NH
O
MC(ES") m/z 448,3 (M+H)"
45: 4-[4-(2-{6nuukno[1.1.1]nenran-1-un} penokcn)-3-meTokcud e |-
2H,4H,5H,6H, 7H-mupa3ono| 3,4-b JnupuanH-6-0H
H
CH
’ N
0 M
\
O NH
O

MC(ES™) m/z 402,2 (M+H)"
46: 4-(2-metokcu-4-{6-oxco-2H,4H,5H,6H, 7H-tmpazono| 3,4-b nupuaun-4-

un } peHokcH ) HadTanuH- 1 -kapOOHUTpHIT

W\

MC(ES") m/z 411,1 (M+H)"
47:  4-[4-(2,3-nurunpo-/ H-uapen-4-unokcu)-3-metokcudennn |-2H,4H,5H,6H, 7H-

nupazono| 3,4-b lnupunnuH-6-0H
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H
CH
7 ? N\N
N/
0 MH
O

MC(ES") m/z 376,2 (M+H)"
48: 4-{4-[(2,2-mumernn-2,3-quruapo- 1-6ensodypan-7-mn)okcH |-3-MeToKCUuEHUT § -
2H,4H,5H,6H, 7H-tupa3zono|[ 3,4-b JnupuanH-6-0H

CH, A
r \N
o
\
HyC
o
Hoe o NH
o

MC(ES™) m/z 406,2 (M+H)"
49:  4-[4-(2,3-nurunpo-/ H-unpen-5-unokcn)-3-merokcudennn|-2H,4H,5H,6H, 7H-

nnpaszono|3,4-bnupuauH-6-0H

H
CH
S ’ N\N
N\
o MH
)

MC(ES™) m/z 376,2 (M+H)"
50:  wmermn-8-(2-metokcu-4-{6-oxco-2H,4H,5H,6H, 7 H-nupazono|3,4-b | nupunun-4-
W1 } P EHOKCH )X HOJIMH-5-KapOoKcuiIaT

HyC 0

o
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MC(ES™) m/z 445,1 (M+H)"
51:  4-(3-meroxcu-4-penoxkcudenun)-2H,4H,5H,6H, 7 H-nupazono[ 3,4-bnupuann-6-

OH
H
CH
7 ? “\N
\ /
(9] MH
O

MC(ES™) m/z 336,1 (M+H)"
52: 4-{3-6pom-4-[3-merokcu-5-(tpudropmerun)penokcu|benun}-2H,4H,5H,6H,7H-

nrpaszono|3,4-bnupuauH-6-0H
O = CHj

|
S
FyC Br \ N
< : E /
o

MC(ES®) m/z 482,0 (M+H)"
53: 3-mpem-6yTun-4-(4-{6-oxco-2H,4H,5H,6H, 7 H-nupazono[ 3,4-b lnupuaun-4-

1 } h€HOKCH )OEH30HUTPHIT

M
W
y
\N
\
HSC
8] MH
G CH;
[

MC(ES™) m/z 387,2 (M+H)"
54: 4-{4-[3-meTokcu-5-(tpudropmerun)benokcu |pennn }-2H,4H,5H,6H, 7H-

npaszono|3,4-bnupuauH-6-0H
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O === CH,

Qb

MC(ES™) m/z 404,1 (M+H)"
55: 3-mpem-06yTin-4-(2-metun-4-{6-oxco-2H,4H,5H, 6H, 7H-nupa3zono| 3,4-

bnupunuH-4-mn } peHOKCH )OeH3OHUTPIIT

N
W
“\
H,C \ /N

H,C

0 NH

CH,
H,C
(o}

MC(ES™) m/z 400,2 (M+H)"
56: 4-{4-[3-meToxcu-5-(tpudropmeri)peHokcH |-3-MeTHIHEeHN | -

2H,4H,5H,6H, 7H-tmpazono[ 3,4-bnupuann-6-oH
0= CHj

ol

MC(ES™) m/z 418,1 (M+H)"
57: 4-{3-¢pTop-4-[3-merokcu-5-(tpudropmern)penokculpennn}-2H,4H,5H,6H,7H-

npaszono|3,4-bnupuauH-6-0H
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O = CHj

%&

MC(ES") m/z 422,1 (M+H)"
58: 4-{4-[2-(nenradTop-A°-cynbdanni)penokcu]-3-(TpudropmeTorcu)pern § -
2H,4H,5H,6H, 7H-nupazonol 3, 4-b]n1/1p1/1):[1/1H-6-0H

MC(ES") m/z 516,1 (M+H)"
59: 4-{4-[2-(nenradpTop-A°-cynbpannn)benokcu |pennn }-2H,4H,5H,6H, 7H-

npaszono|3,4-bnupuauH-6-0H

F_Q@@

MC(ES™) m/z 432,1 (M+H)"
60: 4-[3-(Tpudropmerokcu)-4-[ 2-(TpudTopmeriin)peHokcH | peHm | -
2H,4H,5H,6H, 7H-upa3zono| 3,4-b JnupuanH-6-0H

H
CF
J ? “\N
\N/
Fs3C o) NH
2

MC(ES") m/z 458,1 (M+H)"
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61: 3-mpem-0ytun-4-(2-merokcu-4-{ 6-oxco-2H,4H,5H, 6H, 7H-nnpazono|3,4-

bnupunun-4-un } peHokcn)OeH30HHAsT KUCIOTa

0
HO
H
CH, N
O/ Ny
\W/
HyC
0 NH
CH;
HyC
o

MC(ES™) m/z 436,2 (M+H)"
62: 3-(2-metokcu-4-{6-oxco-2H,4H,5H,6H, 7H-nupazono| 3,4-b |nupuann-4-

un } heHokcn)-5-(TpudropmeTin)OeH30iHAsS KUCTIOTA

CF3
H
0 CH,
S N\N
\ /
HC
Q MH
[

MC(ES™) m/z 448,1 (M+H)"
63: 4-{3-meTokcu-4-[3-metmn-5-(tpudropmernin)peHokcu | peHnn | -
2H,4H,5H,6H, 7H-tupa3onol[ 3,4-b JnupuanH-6-0H

CF4 H
O NH
O

MC(ES™) m/z 418,4 (M+H)"
64: 4-[4-(3,5-numernndenokcn)-3-metokcudenun|-2H,4H,5H,6H, 7H-nupazono| 3,4-

b|mupunuH-6-0H



39

CH,
H
O NH
O

MC(ES") m/z 364,4 (M+H)"
65: 4-{3-merokcu-4-[ 2-metun-4-(Tpudropmerni)peHokcu |peHwmn | -

2H,4H,5H,6H, 7H-upa3zono| 3,4-b JnupuanH-6-0H

FaC y
e N
N/
H,C O NH
O

MC(ES™) m/z 418,4 (M+H)"
66: 4-[4-(2,4-numernndenokcu)-3-metokcudenun|-2H,4H,5H,6H, 7H-nupasono[ 3,4-

blnupunus-6-oH

H3C H
') N
\ 7
HaC O NH
O

MC(ES") m/z 364,4 (M+H)"
67: 4-[4-(2-mpem-0yTun-4-s>rundeHokcn )-3-meroxkcudenun|-2H,6H, 7H-

npazono|3,4-bnupuauH-6-0H



HSC
H
CH
J : N\N
\N/
HsC
O MNH
CH, \
HSC
0

i) Coennnenue lpumepa 32 (32 mr) pactBopsuu B 1,5 ma 1,4-nuokcana u 1o6aBism
DDQ (17 mr). Peakumonnyto cmech HarpeBaiu 10 S0°C u nepemermBainy B TeueHue 1 yaca.
PacTBopurens Bbimapusanu u qodasisuin Hacki. BogH. NaHCOs ¢ nmony4eHueM CyCrieH3um.
Cycnensuro o0OpabaTbBaiid yJIBTPA3BYKOM, M TBEPAOE BEINECTBO OT(HIBTPOBBIBAIUA H
NPOMBIBAJI BOJOW TPpH pa3a. TBepaoe BEIMECTBO Cy IIMIIH B BAKYYMHOM IIKa(y C MOy YeHUEM
4-[4-(2-mpem-0yTun-4->3tundenokcu)-3-metokcubenun|-2H, 6 H, 7H-nupasono[3.4-

b]nvpunun-6-ona (23 mr). MC(ES™) m/z 418,2 (M+H)"

Cnenys mMeToAMKe, aHAJOTMYHON MeToauKe, onucaHHoN B IIpumepe 67, ucnonn3ys
COOTBETCTBYIOLIME NCXO/IHBIE BEINECTBA, OBbLIH MOJYUYEeHbI CISIYIOINE COSTUHEHMUS:
68: 4-[4-(2-mpem-6yTin-4-merokcudeHokcu)-3-merokcudennn|-2H, 6H, 7H-
nnpaszono|3,4-bnupuauH-6-0H
HyC=—0

§
O(CHS "N,
\/
HyC s \
O

MC(ES™) m/z 420,2 (M+H)"
69: 4-[4-(2-mpem-Oy tun-4-metundeHokcn )-3-merokcudenmn|-2H,6H, 7H-

npaszono|3,4-bnupuauH-6-0H

H,C
Y
O,CHS N\N
E E\ I:
e 0 NH
HyC s \
o



41
MC(ES™) m/z 404,2 (M+H)"
70: 4-[4-(4-6pom-2-mpem-OyTundenokcu)-3-metokcubenun |-2H,6H, 7H-

nipaszono|3,4-bnupuauH-6-0H

Br
H
O/'CH3 N\N
\
HsC s \
o

MC(ES™) m/z 468.1 (M+H)"
71: 4-(2-metokcu-4-{6-okco-2H,6H, 7H-mupazono[ 3,4-bnupuann-4-un } perokcn)-3-

(TpudropmMeTHIT)OEH30OHUTPUIT

W
O/CHS H\N
\
F5C o] \ NH

MC(ES") m/z 427,1 (M+H)*

72: metui-4-{4-[3,5-6uc(rpudropmerin)denokcu]-3-mMmeTokcupeHmN § -6-0KCOo-
2H,4H,5H,6H, 7H-ttupazono| 3,4-b JnupunuH-5-kapOokcuat
CF
3 H

FsC

i) Cnenysi MeTonuke, aHaJIOTMYHON MeTonuke, onucaHHOH B Ilpumepe 1, craaus i,

UCTIONIb3ySl ~ COOTBETCTBYIOIIME  HCXOAHBIE  BemlecTsa, Obul  monydeH — 4-[3.5-
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ouc(tpudropmernn )PeHOKCH |-3-MEeTOKCUOEH3AJIBIET M.

ii) [TonyueHHsIit Ha npeablAyIIel ctagun npoaykt (211 mr), kucnoty Menbapyma (85
Mr) u 3-amuHomnupaszon (48 wmr) pacteopsin B MeOH (5 wmu). Peakumonnyro cmech
nepeMelIuBald B TeueHHe 3,5 4YacoB IpU KOMHATHON TeMmIepaType, M pPacTBOPHUTENb
BBIIAPUBAJIM B  MOTOKE  a30Ta. JTO  IpuBero K  mnomydeHuro  4-{4-[3.5-

ouc(rpudropmernn)denokcul-3-merokcudenmnn t-6-oxkco-2H.4H. SH.6H. 7H-nupazono[ 3.4-

b]nupunnn-5-kapOoHOBOH KHCIOTHI (200 Mr).

iv) DIAD (23 mxu1) nobasisum mo karuisiM B atMocepe azorta B pactsop PPhs (31,4
mr), MeOH (40 MkJ1) 1 OJIy 4eHHOTO Ha mpeabinymeii craauu npoaykra (50 mr) B 6e3BogHOM
THF (1 wmi). PeakunoHHy0 CMeCh NEpeMEIHBAIA B TEYEHHE HOYH IPU KOMHATHOH
temneparype. Jlobasnsinu Boxy, U mpoaykt skcrparupoBanu DCM Ttpu paza. O0bequHEHHBIE
opranuyeckue ciou cymwnnu Hag MgSOs u koHueHTpupoBanu. HeouuineHHbI NPOAYKT

ouuIamu odpameHHo-(ha3oBol xpomarorpadueit, ucnoib3ys rpangueHt ot 40 no 75% ACN B

BOJIE (comepxarmeii 0,1% TFA), c MOJTy YeHUEM metmin-4-{4-[3,5-
ouc(tpudropmerun)denokcu]-3-meroxcudenun  -6-okco-2H.4H . SH.6H, 7H-ntupazono|3.4-
blnupunwH-5-kapbokcunara (16,6 mr). MC(ES™) m/z 530,4 (M+H)"

Cnenys mMeToAMKe, aHAJOTMYHON MeToaMKe, onucaHHoN B IIpumepe 72, ucnonb3ys

COOTBETCTBYIOLMHUE UCXOAHBIC BCIIICCTBA, ObLIH MOJIYYCHBI CIICAYIOIHNE COCANHCHUS .

73: stui-4-{4-[3,5-0uc(tpudropmerni)peHokcH |-3-MeTOKCUPEHNUI } -0-0KCO-
2H,4H,5H,6H,7H-nupa3zono| 3,4-b lnupunuH-5-kapOokcuiart
CF3

FsC

MC(ES") m/z 544,4 (M+H)"
74: 4-{4-[3,5-0uc(rpudropmerin)peHokcu]-3-merokcudenun - N, N-qumeTri-6-
okco-2H,4H,5H,6H, 7H-mupazono| 3,4-b | mupuann-S-kapOokcamun



FiC

/N—CHS
H4C
i) Ilponykt, monyuenusiii B Ilpumepe 72, cragus ii, (50 mr), DMAP (20 mr) u
mumetmwiamMua-HCL (12 wmr) pactBopsuiu 8 DCM (1 wmu). Jobasmsuiu EDC (30 wmr), u
PEaKLHOHHYID CMECh TMEepPEMEIINBAIA TPH KOMHATHOW TEMIlEpaType B TEYCHHE HOYH.
JloGasJisuiu Boxy, ¥ pony KT skctparuposain DCM Tpu paza. OObeAHEHHbIE OpraHUYeCKHe
cion cymmnun Han MgSOs u KOHHEeHTpupoBaju. HeouwIeHHbBI MPOAYKT OYMINAIN
oOpareHHo-(a30Bol xpomarorpaduel, ucnonas3ysi rpaaueHt or 40 no 75% ACN B Bome

(comepxameir 0,1% TFA), ¢ mnonyuenuem 4-{4-[3,5-Ouc(rpudropmermn)beHokcu]-3-

merokcudennn }-N. N-numermn-6-okco-2H . 4H. SH.6H. 7H-tiupas ool 3.4-b Jnupuaug-5-

kapbokcamuna (9,3 mr). MC(ES™) m/z 543,4 (M+H)"

Cnenys mMeToAMKe, aHAJOTMYHON MeToauKe, onucaHHoW B IIpumepe 74, ucnonbsys
COOTBETCTBYIOLIHE HCXOIHBIE BELIECTBA, ObUIN MOJyYEHbI CIEAYIOIUE COSANHEHHUS:

75:  4-{4-[3,5-6uc(rpudropmerun)denokcul-3-merokcuden j -V, N-nusTiin-6-okco-
2H 4H,5H,6H, 7H-tupa3zono[3,4-b Jnupuann-S-kapOokcamus

MC(ES") m/z 571,5 (M+H)"
76:  4-{4-[3,5-Ouc(tpudropmerin)penokcu]-3-meroxcudenun -/ H,2H,3H,4H,6 H-
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nupposno|3,4-b lnupunuH-2-0H
CF,
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i) Cnenyst Meroauke, aHaJIOrUYHOW omucaHHOW B [Ipumepe 1, cTagusi i, HCTIONB3YS

COOTBETCTBYIOIIUE UCXOIHBIE BeIeCTBa, ObUT mojy4eH 4-[3,5-Ouc(tpudropmernn)dheHokcu]-

3-MeTOKCUOEH3aJIbAECT U,

ii) Orokcukapbonmnmermm)rpudennndocponns Opomun (3,54 1) nobammsmm B
cycnensmo BuOK (1,03 r) B E20 (30 mu). ITonydennyro cmech nepemermaiu npu S0°C B
TeueHrue 30 MUHYT M 3aTe€M OXJAXIAJIU A0 KOMHATHOW Temmneparypbl. [lomyueHHoe Ha
npensinymeii craguu coenunenue (1,50 r), pacreopennoe B Et2O (10 mu), mobasysu B
PEaKLMOHHYIO cMech. PeakIMOHHYI0 CMeCh MepeMeIlNBali B T€UEHHE HOYM, 3aTeM IacUiiu
BOJIOH, M BOAHBIN cJioi 3kcTparupoBain Et2O tpu paza. OObeAHEHHbIE OPraHMYECKUE CIIOH
cymuiau Hax MgSOs M KOHLUEHTPUPOBAIM MPU TMOHMXEHHOM JAaBjeHHH. HeouuineHHbIN
NPOAYKT OYMINAIN HA KOJIOHKE C JTUOKCHUAOM KPEMHHUs, MCNOib3ys rpaaueHt oT 0 no 20%

EtOAc B remrane, ¢ mnonyueHueMm 3Tui-(£)-3-{4-[3.5-6uc(rpudropmernn)dpeHokcul-3-

merokcudenma tnpon-2-eHoata (1,42 ).

iii) Bunnnmaraus 6pomun (1,0 M 8 THF, 9,67 mut) no0aBJisiiv Mo KaruisiM B Cy CIIEH3UEO
denunncyapdhanuamenn (558 mr) B 6e3sogHom THF (15 mu) mpu -40°C B atmMocdepe a3ora.
PeaknioHHONM cMmecHu aBaiu BO3MOXKHOCTH AocTuub -25°C u cHoBa oxjiaxnanu no-40°C.
JloGaBJisiii MO KarIsiM MOy YeHHOE Ha TpeabIny el cranquu coequnenue (1,4 r) B 6e3BoIHOM
THF (15 wmu1), u peakuMOHHYIO CMecCh nepeMernBain B TeueHue 30 muHyT mipu -40°C.
PeakunonHyro cmech racuin BiauBaHueM cMecu B Hachim. BogH. NH4Cl. Obpa3osasmeecs
TBEPIOE BELIECTBO OTQWIBTPOBbIBANK, M (QuubTpaT sKcrparupoBamu EtOAc nmBaxublL
OOvenuHeHHble OpraHudeckue cion cyummd Hax MgSOs W KOHLEHTPUPOBAIM TIPU
NOHM)KEHHOM JaBJIeHUH. HeouuIneHHBII MPOAYKT OYMINAIA Ha KOJOHKE C IHOKCHIAOM

KpeMHusI, ucnob3ysi rpaaueHt ot 0 1o 30% EtOAc B rentane, ¢ nmonyuenuem 3tui-3-{4-[3.5-

ouc(rpudropmern) penokcul-3-merokcudenmn tneHr-4-eHoata (279 mr).

iv) Ilonyuennsiii Ha npenpiayined craauu npoaykrt (275 mr), TEMPO (38 mr) u

tBuONO (157 mxu) pactBopsinu B 1,4-nuokcane (5 mu), Harpesanu 1o 80°C u nepemerinBaiu
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B TeUEHHEe HOYHM. B peakunoHHYI cMech J00aBIsUIA BOAY, M BOJHBIN CJIOH 3KCTPArdpOBAJIH
DCM T1pu paza. O0pesMHEHHbIE OpraHnyecKue ciiou cy i Hag MgSO4 1 KOHLEHTPUPOBAITU
NPYU TIOHHKEHHOM J1aBjieHMH. HeounIneHHbI MpOayKT OYHINAd Ha KOJIOHKE C JHOKCHIOM
KpeMHus, ucnons3yst rpaguet ot 0 1o 30% EtOAc B renrane, ¢ nonyuenuem 3tun-(£)-3-{4-
[3.5-6uc(tpudropmernn)penokcu]-3-meTokcudenn } -S-HuTporneHT-4-eHoata (95 mr).
v) TOSMIC (37 mr) nobasnsuiu B pactBop tBuOK (42 mr) B 6e3ognom THF (1 mu)

npu -78 °C u nepemenmBanu B TedeHne 10 munyT. [lonydyeHHoe Ha mpeablayLieil cTaauu
coequHenue (95 wmr) pacteopsiiu B OesogHom THF (4 mut) m moOaBnsiiv Mo KaruisiM B
peakoHHY0 cMech. [locne nepemeruBanus B TedeHre 10 MuHyT npu -78°C peakLIMOHHYIO
cmech BiauBau B Hackim. BogH. NH4Cl, u BonHbIid cnoit skctparuposanmu EtOAc Tpu pasa.
OOvenuHeHHblE OpraHuveckne cion cymmwid Hax MgSOs W KOHLEHTPUPOBAIM TIPU
NOHM)KEHHOM JaBJieHUH. HeouuIneHHBII TPONYKT OYHMINAIM Ha KOJOHKE C IHOKCHIOM
KpeMHusI, ucrob3ysi rpaaueHt ot 0 1o 70% EtOAc B rentane, ¢ nmonyueHuem 3tui-3-{4-[3,5-
ouc(rpudropmermn)perokcu]-3-merokcudenun }-3-(4-aurpo- | H-nuppon-3-mn)nponanoara
(48 mr).

vi) B pactBOp nosnydeHnHoro Ha npeasiny el cranuu coenuHerns (45 mr) B AcOH (1,5
mi) nobaBnsiiM OMHKOBYIO mbUTb (54 wr). Peakunonnyro cmech Harpesaimu no 50°C wu
nepememinuBany B TeueHne 30 MuHyT. PeakiMoHHYI0 cMmech (pUIbTPOBaNM uepe3 LEJHT, U
ocanok Ha ¢unsrpe npombBaiu EtOAc. @unprpar npomeiBanu Hackim. BoaH. NaHCOs3 u
BOJOW W 3areM cymmid Hax MgSOs M KOHLUEHTPUPOBAIU INPH IOHIKEHHOM JIaBJIECHUU.
HeouninenHslii nmpoaykT ouumanu oOpaineHHO-(ha30BoH xpomartorpadued, HCHOIb3ys
rpanuent ot 40 1o 90% ACN B Bone, ¢ nonyuenuem 4-{4-[3.5-ouc(tpudropmernn)denokcu]-
3-merokcubenun t-/H,2H,3H,4H, 6 H-tuppono[3.4-bJnupunun-2-ouna (8,7 mr). MC(ES™) m/z
471,4 M+H)"

77: 4-{4-[3-(mupropmermn)-S-(TpudTopMeTin)peHOKCH |-3-MeTOKCH( SHIMIT § -
2H,4H,5H,6H, 7H-mupa3zono| 3,4-b JnupuanH-6-0H
CF
’ H
F CH, N
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O

i) 4-DTOp-3-MeTOKCU-OEH30HUTPHIT (250 M) 3-rugpokcu-5-
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(Tpudropmermn)oenzansaerun (0,23 miu) u K2COs (457 mr) cycnennuposanu 8 DMF (10 m).
Peaknnonnyo cmech Harpesanu n10 90°C u nepemelnnBaiy B TeUeHUE HOYU. PeaKkIIMOHHYIO
CMECh OXJIAXKAAJIU A0 KOMHATHON TeMmmepaTyphl U pacnpenensnu mexay sogon u EtOAc.
Bonublii cioit sxcTparuposanu 6onee n8yx pa3 EtOAc, u oObeniHeHHbIe OpraHuYecKHue CJION
IPOMBIBAJIN paccosioM, cyiunu Hag MgSOs4 u koHUeHTpupoBaiu. HeounineHHbINH MPpOAyKT
ouuinanu odpaiieHHo-pa3oBoi xpomaTorpadueit, ucnonb3ys rpaaueHt ot 10 o 100% ACN

B Boje, ¢ nmonydeHueMm 4-[3-dopmun-S-(tpudropmernn)denokcn]-3-MeTOKCH-OEH3OHUTPIUIIA

(46 mr).

ii) [TonyueHHbI Ha peABIAYIIECH CTaauH NPOAYKT (96 mr) pactBopsutn B DCM (6 mun)
B armocdepe aszora. Jobasmsmm mno kamsim DAST (0,14 mit), W peakIMOHHYK) CMeCh
nepeMeIluBaId B TEYCHHE HOYM NPU KOMHATHOW Temiepatype. PeaknMOHHYHO CMech
noMelIaiu Ha BOAHYK OaH u goOasimsuin Hackim. BogH. NaHCOs (15 wmu). Cwmech
nepeMeInBaIi HHTEHCUBHO B TeueHne 10 muH. Bonnbiii cnoit skctparuposanu DCM nBaxasl.
OO0penuHeHHble OpraHuyeckue ciou cymuan Hax MgSOs 1 KOHIIEHTPUPOBAJIH C TIOJYYEHUEM

4-[3-(audropmernn)-S-(tpudTopmernn)beHokcu]-3-merokcu-o6enzonurpuia (102 mr).

iii) [Toryyennoe Ha npenpinymeii cranquu coenuHerue (101 Mr) pacTBOpsUTH B TOTyOJie
(4,5 1) B atmocdepe azora u oxyaxnaian no 0°C. obasmsmu no xamwsim 1,2M pactsop
DiBAI-H B Tonyone (0,37 M), 1 peakIMOHHYIO CMeCh IepeMeIInBaIn B TeueHne 1,5 4acos.
Hobasnsnmu 6 H. Bogubiil pactBop HCI (1,5 mi), u cMecy nepemeInnBany 10 NMpeKpaIleHus
oOpa3oBaHus Tra3oBbIX my3blped. Cmech HarpeBaJu 10 KOMHATHOH TeMIepaTypsl |
pacnpenensiin mexnay EtOAc u nonynaceim. Bogd. NaHCOs. Boasslit ciioii skcTparupoBainu
Oonee nByx pa3 EtOAc, u o0benHEeHHbIE OPraHUYECKHE CJION IPOMBIBAJIA PACCOJIOM, CY LU
Hag MgSOs u koHUeHTpupoBaiu. HeounineHHbI MPpOay KT OYHINAIN HA KOJIOHKE C AUOKCHIOM
KpeMHus, ucnoib3ysi rpagueHT ot 0 nmo 25% EtOAc B renrane, ¢ monydeHuem 4-[3-

(mudropmertnn)-S-(tpudTopmernn)perokcu]-3-meTokcu-Oen3anpaeruaa (71 mr).

iv) Ilo ananoruu ¢ meronukoii, onucanHoi B Ilpumepe 1, cragus ii, monydeHHoe Ha

npenplAyInell  ctaaMM  coeAmHeHWe — mpespamain B 4-{4-[3-(mudTopmernn)-5-

(tpudropmernn)dbenokcul-3-meroxkcudennn t-2H, 4H,5H, 6 H, 7H-nvpa3ono[3.4-b /nupunuu-
6-on (28 mr). MC(ES™) m/z 454,4 (M+H)"

78: 4-{4-[2-(nupropmernn)-4-(TpudTopMeTin)peHOKCH |-3-METOKCH( EHNIT § -

2H,4H,5H,6H, 7H-mupa3zono| 3,4-b JnupuanHa-6-0H
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i) 4-T'unpoKCH-3-MEeTOKCHOSH3OHUTPHIT (250 M), 2-¢rop-5-

(Tpudropmermn)denzanbaerun (322 mr) u KoCOs (463 mr) cycnenauposaiu B DMF (8 mun) u
nepememnBanu npu 90°C B TeueHue 2,5 vacoB. PeakIMOHHYIO CcMeCh OXJaXKAald 0
KOMHAaTHON TemmepaTypel U pacnpenensiin Mmexnay Bogod u EtOAc. Bopsbiil crnoit
sKcTparuposaim Oonee nByx pas EtOAc, u oObeanHeHHbIe OPraHMYECKHe CIIOU MPOMBIBAIH
paccosiom, cymwinn Hax MgSO4 u koHIeHTpUupoBain. HeouuieHHbI NpOAyKT OYHUIIAIA Ha
KOJIOHKE C AMOKCHUIOM KpeMHus, ucnonbiys rpaaueHt or 0 go 30% EtOAc B remntane, c

nojiyueHuem 4-[2-bopmuin-4-(tpudropmerin)pernokcu]-3-merokcu-6ensonurpuia (402 mr).

ii) Ilo ananorum ¢ mMeronukol, onucaHHoil B Ilpumepe 77, cragus ii-ctagus iv,

MOJIyY€HHOE Ha MPEeIbIayInel cTaaun coenuHeHue npespamand B 4-{4-[2-(nudropmernin)-4-

(tpudropmermn)dbenokcu |-3-meroxkcudennn -2H, 4H,5H, 6 H, 7H-niupazon0[3.4-b lnupunug-6-
oH (78 mr). MC(ES™) m/z 454,4 (M+H)"

EnuncTBeHHbIe sHaHTHOMEPHI coenrHeHns [l pumepa 43 MOryT ObITh Oy YEeHBI Ty TEM
XUPaAJBHOTrO pasneneHus. 2 r pauemudeckoro coeannenus Ilpumepa 43 pacteopsuiu B EtOH
(50 wmr/mi). PacTBOp BIPBICKMBAJIM HECKOJNBKO pa3 Ha xupanbHyto SFC, wucrnonb3ys
npenapaTtuBHy0 IG konoHKy (moctymHyto ot Daicel, xupanpHas cranuoHapHas (aza aMuiIo3a-
Tpuc(3-xnop-S-merundpenmnkapdbamar)) u m3okparmueckuii rpanueHt 30% EtOH u 70%
xunkoro CO2, ¢ monydyenwem: 0,9 r (+)snantuomepa (Ilpumep 79) ¢ >HAHTHOMEPHBIM
m30bITKOM 99,6%; 1, 0,9 T (-)3HanTHOMepa (IlpuMmep 80) ¢ sHAaHTHOMEPHBIM H30BITKOM 99,0%.
OnTru4ecky o YUCTOTY SHAHTHOMEPOB ONpeNesIN XupanbHoi BOXKX.

AbGconroTHast kKoHburypamusi coenuHeHuit IlpumepoB 79-86 He wusBecTHa. OTH
coenuHeHust pactBopsuii B DMSO (10 wmr/mi) u XapakTepu3oBaJd HX ONTHUYECKUM
BpalleHHueM, UCTIONB3Ysi mosisipumetp Jasco P-2000, uMerouiil Cieay oIy KOHGUTyparuro:
BoJIb(ppamoBo-rasoreHossiil (WI) ncrtounnk cera; nomspusarop [ mana-Tefinopa; kBapuesast
suelika Papanes; U JJIMHA BOJHBI 589 HM.

79: (+)-4-{4-[3,5-6uc(tpudropmernn)peHokcH|-3-Me TOKCUPEHM § -
2H,4H,5H,6H, 7H-upa3ono| 3,4-b [nupuanna-6-0oH
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80: (-)-4-{4-[3,5-Ouc(tpudropmern)penokcu]-3-merokcuenun }-2H,4H,5H,6H,7H-
npaszono|3,4-bnupuauH-6-0H

Cnenys Mmeroauke, aHaJOrM4HON Meroauke, omucaHHoil B Ilpumepax 79 u 80,
UCTIONIb3YSl COOTBETCTBYIOLIHE MCXOAHbIE BemecTBa u Meron BOXKX, Obutu monyyeHb!
CJIeAyIOIINE COSAUHEHUST:

81: (+)-4-[4-(3,5-numernndenokcn )-3-merokcudennn|-2H,4H,5H,6H, 7H-
npa3ono| 3,4-bnupuauH-6-0H

82: (-)-4-[4-(3,5-numerundenokcn)-3-merokcudennn|-2H,4H,5H,6H, 7H-
nrpa3ono| 3,4-bnupuauH-6-0H

83: (+)-4-{3-merokcu-4-[3-meTun-5-(tpudpropmernin)heHOKCH |(peHH § -
2H,4H,5H,6H, 7H-upa3zono| 3,4-b JnupuanH-6-0H

84: (-)-4-{3-merokcu-4-[3-meTmn-5-(tpudropmernn)henokcu | peHwn | -
2H,4H,5H,6H, 7H-mupa3zono| 3,4-b JnupuanH-6-0H

8s: (H)-4-{4-[3-(mudpTopmernn)-5-(TpudropmeTi)PeHOKCH |-3-METOKC U EHIIT | -
2H,4H,5H,6H, 7H-upa3zono| 3,4-b [nupuanH-6-0H

86: (-)-4-{4-[3-(mudropmermn)-5-(Tpudropmerri)peHokcH |-3-Me TOKC U EHI § -
2H,4H,5H,6H, 7H-upa3zono| 3,4-b [nupuanHa-6-0H

IIpumep 87

Ananu3 ERRa AlphaScreen

OTOT aHaIu3 OCHOBAaH HAa 3HAHUH, YTO SIEPHbIE PELENTOPbl B3aUMOJIEHCTBYIOT C
Ko(hakTOpaMu JIMraHA-3aBUCUMBIM 00pa3oM. CaiiThl B3aMMOAEHCTBHsI ObIIIM KapTUPOBAHBI C
npussizkoil k MotuBaM LXXLL, KOTOpple MNPUCYTCTBYKOT B MOCIENOBATEIbHOCTSX
KOakTUBaTOpOB. KOpoTKHe menTuaHble MOCIeN0BaTeNbHOCTH, coaepxkaiiue MoTuB LXXLL,
UMHTHUPYIOT MOBEICHUE MTOJIHOPA3MEPHBIX KOAKTHBATOPOB.

Omnucannsrii 3nech anann3 ERRa AlphaScreen ocHoBaH Ha B3auMoneicTBUM NeNTHA-
KOAKTHBATOpPA C OUYHWIIEHHBIM OaKTEpHANBbHO SKCIPECCHPOBAHHBIM JIUTaH/I-CBSI3bIBAIOLIUM
nomeHoM ERRa (ERRa-LBD); mocne cBszbiBanms uranaa 6enok ERRa moxer nperepneBatsb
KOH(pOPMALIMOHHBIE U3MEHEHUS, IPUBOSIINE K IIOTEPE CBSI3bIBAHUS KOAKTHBATOPA.

CoenuHeHHsT MO HACTOSIIEMY H300PETEHUIO TECTHPOBAIM HAa HMX CHOCOOHOCTH
Hapywmarth cBsizbiBaHue Oenka ERRa-LBD ¢ menTtuaoM-KoakTHBAaTOPOM C HCHOJB30BAHUEM
texnonorun AlphaScreen® (Perkin Elmer). benok ERRa-LBD skcnpeccuposamu B F. coli B
Buze causiHust 6xHis HeOonbinoi youksurrnHONonoOHbI Mogudukatop (Small Ubiquitin-like

Modifier (SUMO)). bakrepuanbHo skcrnpeccupoBaHHbii Oenok 6His-SUMO-ERRoa-LBD
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OYMIIAJIY C UCTIOJIb30BaHNeEM adPpuHHON XpomaTorpadun. Bee sxcrnieprMeHThI TPOBOANIIH ITPH
KOMHATHOH TeMmmepaType B 384-IyHOUYHbIX O€JNbIX IUIAHIIETaX C HECBS3bIBAIOLIEH
nosepxHocTeiO (Greiner) ¢ ucnonb3osanueM 50 MM tpuc-HCI pH 7,5, 100 MM NaCl, 0,1%
Pluronic F-127, 0,05% BSA u 5 MM TCEP B kauectse Oydepa. Mtorosasi KOHIEHTpaLus
DMSO cocraBnsana 1% B anamuse. CoequHEHHs aHANIM3UPOBAJIM B TpPeX IOBTOpPax H
unkyouposamu ¢ 0,81 HM Oenka ERRo-LBD u 10 MKr/mi cTpenTaBUAMHOBBIX JOHOPHBIX
mapukoB 1 10 Mkr/mut Ni-XeJaTHbIX aKLEeNTOPHBIX IAPUKOB B TeUueHHe | yaca mpu KOMHATHON
TEMIIEPATYPE C MOCIEAYIOIKUM 2-4aCOBbIM MHKyOupoBaHueM ¢ 15 HM mnentuaa OuoTHHA-
PGCla-3 (QRRPCSELLKYLTTNDDPP), cooTBeTcTByOIIEro aMiHHOKHCIOoTaM 202-220.

Curnan AlphaScreen m3mepsuin ¢ UCTIONb30BaHUEM ILIaHLIeT-punepa Envision Xcite
(Perkin Elmer). JlaHHbIe HOpMAJTH30BAJH, ¥ AHAJIH3 AMIPOKCUMAIIUHN KPUBOH OCYIIECTBIISUIU B
GraphPad Prism 7 ¢ MCMONB30BaHHEM YETHIPEXMAPAMETPUIECKON aNMpOKCUMALUK KPHUBOM
703a-OTBET.

BbUIO yCTaHOBJEHO, YTO BCE MNPOMJLIFOCTPUPOBAaHHbIE coenuHeHus Gopmynel |
(ITpumepsr 1-86) numerot cpenuue 3HaueHus plCso BbIle U paBHBIE S.

bruio ycranoBneHo, uro coequnenus [lpumepos 1,2, 4, 5, 6,7, 14, 17, 20, 21, 22, 24,
25, 26, 49, 59, 60, 65, 66, 71, 72, 79, 81, 83 u 85 umeror cpennue 3HaueHus1 pICso BbIlIe WK
paBHbIE O, HO HIXKE 7.

ITpumepsr 10, 12, 15, 23, 28, 30, 31, 40, 41, 42, 43, 44, 45, 46, 47, 48, 52, 53, 54, S5,
56, 57, 58, 61, 64, 76, 77, 78 u 82 umerotr cpennue 3HadeHus: pICso BbIlIe WIH paBHBIE 7, HO
HIDKE 8.

bruio ycranosneno, uro coequnenus [Ipumepos 27, 29, 32, 33, 34, 35, 36, 37, 38, 39,
63, 67, 68, 69, 70, 80, 84 u 86 umeror cpennue 3HaueHus plCso BbILIe UK paBHBIE 8.

IIpumep 88

AHanu3 reHa-penoprepa nosHopasmepaoro ERRg

Wuruburops! [Ipumepos 1,2, 4,5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 17, 20, 21, 22, 23,
24, 25,26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48,
49, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76,
77, 78, 79, 80, 81, 82, 83, 84, 85 u 86 Obulm MPOTECTUPOBAHBI HA WX CIIOCOOHOCTH
uHrnOupoBaTh akTuBHOCTH ERRO B aHaM3e reHa-penoprepa nonHopasmepaoro ERRa.

bbut paspaboran MeTox KOJIWYECTBEHHOIO CKPHHUHTA CHJIBI AEHCTBUSI COEUHEHNUN C
0o0OpaTHOW arOHUCTHYECKOW aKTHBHOCTBIO IO OTHOIIEHUIO K saepHoMy penentopy ERRa

4eJioBeKa. AHAJIN3 MO3BOJISET IPOBOANTH BHY TPHKJIETOYHBIH CKPUHUHT OOPATHBIX arOHHCTOB
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ERRa B knerkax SK-BR-3 ¢ ucnonb3oBaHMeM CBEPXIKCIPECCHOHHOM KOHCTPYKLIHUH,
xonupyromel nonHopasmepHeli ERRa, u penoprepnoit koncTpykuuy, copepxkamein (RE)
snemeHT otBeTa (RE) ERRO m ren mronudepasbl ans CYUTHIBAHUS JAHHBIX. AKTHBHOCTb
BeIpaxkaeTcst B 3HaueHus X 1oglC50 u moker ObITh Mcmosb3oBaHa AJsi ompexneneHust SAR
(COOTHOLIIEHHE CTPYKTYpa/aKTHBHOCTb) CEMEWCTB COEIWHEHUN WM JJIsi OTMEHbI BbIOOpa
COECIMHEHUI.

B orom aHanm3e pemnopTepHbIE KJIETKH TMOJY4alT TMyTeM TPaH3UTOPHOM
KOTpaHCheKmu ABYX KOHCTPykKiui B kierkax SK-BR-3 ¢ ucnonb3oBaHHMEM CTaHIAPTHBIX
MeTon0B TpaHchekun. [TepBast KOHCTPY KLU CONEPIKUT SJIEMEHT OTBETA SAEPHOTO PerenTopa
ERRa (mmasmupma pLP2175, penoprepHast koHcTpykuust ERRa-RE/luc2P, xinoHMpoBaHHBIH
Bapuant ERRa v2 synthRE, Switchgear Genomics, xaranoxssiii Homep S900089). Ota
MIOCJIEIOBATENILHOCTD YIIPABISIET TPAHCKPUIIIMEH reHa-pernoprepa Jrouudepassl B OTBET Ha
ces3piBanne Oenka ERRa, komumpyemoro BTOpoii koHCTpykumei (rurasmuma pLP2124:
KOHCTpPYKLUS sKcnpeccun nojgHopasmepHoro ERRa ¢ ucnons3oBanuem pcDNA3.1/Hygro(+)
B KadecTBe (oHa, KatajoxHbli HOMep Invitrogen V87020). CsepxskcrpecCHpOBaHHBIHN
nosHopasMepHelii ERRa  sBiasieTcss KOHCTUTYTMBHO AKTHUBHBIM, IIO3TOMY 3KCIPECCHUs
mouugepaspl CHIKAETCs: 0OpaTHBIMHU aroHucTaMu sinepHoro perenropa ERRa.

Ha cnenyrommii nenp mnocne TpaHCEKUMH KJIETKH BBICEBAIU B 96-TyHOYHBIE
TUIAHINEThI, TOOABJSUIM TECTUPYEMOE COEeNUHEHHEe, W IUIAHILIEThl MHKYOMpOBall B TEUEHUE
Houu. [locyme 3TOro KOJNMYECTBEHHO OINpenessuli aKTMBHOCTH JIFOLM(epasbl CBETIIAYKA C
UCIIOJIb30BAHMEM peareHra JeTeKLUH JTIoun(epasbl 1 CYUTHIBAIN JIFOMHHECIIEHLIHIO.

IMoapobHoe onucaHue aHaAIKM3a

TpaHchekuno OCyIIeCTBISIOT Ha MPeIBapUTENBbHO BhICesiHHbIX KieTkax SK-BR-3 B
konbe T175. Onuoit TpanchuuupoBanHoit konObl T175 mocratouHo ansi 3aceBanusi 3-4
wiaHmeros MWO96 Ha crneayroummii  €Hb, B 3aBHCHMOCTH OT KOH(JIIOEHTHOCTH
TpaHC(UILMPOBAHHBIX KJIETOK.

B »>TOM mnpoTOKOJNE HCHONB3YIOT NIBE PasHBIX Cpelmbl st OOpabOTKH KieTok: 1)
KYJIBTY paJibHYIO cpeny, T.e. cpeny MakKos Sa (McCoy’s Sa Medium) ¢ eHOIOBBIM KpaCHBIM
(BioWhittaker, nHomep mnocraBmuka 12-688F), 10% FBS u 1x Penstrep (meHunmmuiH u
CTPENTOMHILMH); U 2) Cpeny Ui aHaim3a, T.e. cpeny MakKos 5a 6e3 ¢peHoI0BOro KpacHOro
(HyClone, xox mpoayktra SH30270.01) ¢ 2% ounineHHOro Ha akTuBHpoBaHHOM yriie FBS u 1x
Penstrep. PasBenenus coenuHeHNs NOATOTABINBAIOT B CPEZe I aHAIN3A.

Krnerkn BbICEBalOT 3apaHee IO MeHbIIEH Mepe 3a 2 CYTOK, YTOOBI KJIETKH XOpPOIIO
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NPUKPENUIINCh K CTeHKaM KoJObl nepen Tpanchekuuneil. Knerkn nomkaer Opite Ha 50-80%
KOH(JIFOEHTHBIMH B I€Hb TPAHC(EKIIIH.

Knerkn SKBR3 tpancuiiupoBany TpaHCKpUNIIMOHHON PeNOpTEPHON KOHCTPY KLUEH
pLP2175 u xoHcTpyKuuel skcrpeccunu ERRa pLP2124 (kak onmucaHo BeIle).

68 Mkn TpaHcdexnuonHoro pearenra Lipofectamin LTX (Invitrogen, kaTanoskHbI
HoMep 15338-100) mobaBisuin Mo KarusiM K 8,9 MJI HEMOJHON ChIBOPOTOYHOM cpenbl Opti-
MEM I Reduced Serum Medium (Gibco, katanosxubiii Homep 51985-026) u unkyOupoBanu
NpU KOMHATHOMW TeMrepaTty pe B TedeHne 5-20 MUHYT. 8,9 MJI 5TON CMECH peareHTOB JOOABIISLIH
Kk 22 mxr pLP2175 + 22 wmkr pLP2124 (coortHomenue 1:1 u oOmmii odsem 10 mun) u
MHKYOHMpPOBAJIM IPH KOMHATHOH TeMIeparype B TeUeHHe 25 MUHYT.

3a 10 munyT o nobasnenus tpanchekunonHoi cmecu k kierkam SKBR3 B konbe
T175 xynerypanenyro cpeny noakpemsuia 20 M KyJbTypasnbHOM cpeasl. Ilocne storo 10 mn
cmecn DNA-Opti-MEM-Lipofectamine ocCTOpo:kHO HO0aBsUIM K KJIETKAM H  3aTeM
UHKyOHupoBanu B TeueHne Houu (16-24 gacos) npu 37°C u 5% COa.

Jlns coopa xinerok SKBR3 3 konber T175 cHavana ygansiam cpeny. 3aTeM KIIETKH
npombiBanu 3a0y pepeHHbM pocharamu coneBeiM pactsopoM (PBS) (Lonza), nocie uero PBS
ynamsmu. [ns ornenenus knetok 2 mu TrypLE Express (Invitrogen) noOasnsiiu B KonOy u
3areM HHKyOuposanu npu 37°C B Teuenne 5 MuHyT. Konly nmoctykuBanu 1o Tex mop, moka
KJIETKU HE OTAesuCh oT naHa. Knerku coOupanu B 8 M KyJbTypanbHOH cpenbl (cpena
MaxKos Sa, 10% FBS, Penstrep) ans nonyueHust OqHOKJIETOUHOM cycnien3uu. [locie noxcyera
KJIETOK KJIETKU KPyTWIHM B TeueHue S5 muHyT npu 300 g 3areM KIETOYHYIO Maccy
pecycnienaupoBaiu 10 25000 kmetox/80 My cpenbl ans ananmza (cpena MakKos Sa Ge3
(heHOIOBOTO KpacHOTo, 2% OYHUIIEHHOro Ha akTHBUpOoBaHHOM yriie FBS, Penstrep).

JUIsi CKpUHHMHIAa COEAMHEHUWH KJeTkn coOmpanu (kak omucaHo Bbime). 80 MK
KJIerouHor cycnersun (25000 KJIeTOK) Ha JIYHKY BBICEBATH B O€NbIi, C IJIOCKUM IHOM,
00paboTaHHBIHN KyJIbTYpOH TKAaHHU 960-JTyHOYHBIH TUTaHIIeT 1Jisi ckpuHuHra (Greiner).

Tectupyemoe coeauHeHue pas3Boguiad, HauuHasg ¢ 10 MM ucXogHOro pacrtsopa
mumetwicyibpokcnna (DMSO), 3 cragusmu paseeneHus. Ilepsasi craams pa3BeneHH
npencTasisia codboli 12-TouedHoe mociienoBaTebHOe paspeneHue 4-kpatHo B DMSO. Otu
pa3BeneHusl AOMOJHHUTENBHO pa3Bommiu 10 pa3 B cpenme s aHanmusa Oe3 (enomoBoro
KpacHoOro, coaepskamei 2% ouuineHHOro Ha aktuBupoBaHHOM yrie FBS wu Penstrep.
IMocnennsisi cragus npencrasisuia codoi apyroe 20-kpaTHOE pa3BeACHUE B Cpee sl aHAJII3a

70 TOJy4eHus 5X KOHLIEHTPUPOBAHHOIO pas3BefeHus ¢ KoHueHtpauuedn DMSO 0,5%. B
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Ka4eCcTBe MOCJIEHEN CTaAuN pa3BeeHus] COSANHEHNsI Pa3BOAMIIN 5X B IUIAHIIETE C KIETKAMH.

Cepuu passenenuii B DMSO coctostin w3 12 KOHLEHTpauui ¢ KOHEYHOU
KOHIICHTpAIMel B IJIaHIIeTe C KJIeTKaMu B quana3one ot 10 MxM no 2,4 M.

ITnanmers! nHKyOUpoBanu B TeueHue Houu (16-24 yacos) npu 37°C u 5% COz.

Jlnst cuuThiBaHUS ToKasarenel Jonudepassl momdepasueiii pearent (BriteLite Plus,
Perkin Elmer) moBommimu 10 KOMHATHOW TeMmmepaTypbl. B KaKIyr TECTUPYEMYHO JIyHKY
TUIAHIIETOB Uil CKpuHuHra nodasisuin 100 Mk 2,5-kpaTHO pa3BeneHHOro pearenta BriteLite
Plus, mocne yero nHKyOMpOBaM MPU KOMHATHOW TeMIlepaType B TeueHue 5 MunyT. Cursan
JFOMHUHECIIEHLIUH JFoun(epasbl U3MEPSIIN ¢ UCTIOIb30BAHUEM MHKpOIUIaHmeT-puaepa Wallac
Victor Microplate Reader (Perkin Elmer).

3HayeHHUs TOJYMakCUMabHOW uHruOmpyromeii konuenrpammu (IC50) mna
TECTHPYEMBIX COEIUHEHWH BBIYUCISUIA W3 CHrHajma Jironudepasbl €  HCIOJIb30BAaHHEM
nporpammuoro obecrneuenus: GraphPad Prism (GraphPad Software).

bbuto 0OHapykeHO, HYTO W3 MNPOWLIIOCTPUPOBAHHBIX COeAMHEHUI (opmyner |
coenuHenus [Ipumepos 10, 29, 32, 33, 34, 35, 37, 38, 39, 40, 41, 43, 63, 67, 68, 69, 70, 84 u
86 umerot cpennue 3HaueHus pIC50 Boitie u paBHbie 6,5.

IIpumep 89

MeimuHas Moae b CHHI¢eHHOH Mes1anoMbl B16F10

WNuruburop Ipumepa 80 TecTrpoBasu B OTHOLIEHUH €r0 CIIOCOOHOCTH MHIHOHUPOBATh
POCT ONyXOJIM B MBILIMHON MOJI€NIN CUHI'€HHON MesaHOMbI B16F 10,

Knerounas nuHus U OMyXoJeBasi MOAEINb. KJIETOYHas JUHMUA MenaaHoMbl B16F10 u3
MOJIEJIH aJUTOTpaHCIUTanTaTa B Mbiax CS7BL/6.

Mpimsble KieTku MesiaHoMbl B16F 10 Obutn nmonyueHsl U3 AMEPUKAHCKOW KOJUIEKLIUH
tunoBbix KynbTyp (ATCC), CIIA. Knetku sBeipamuBaiu B DMEM (cpema Hrina,
mogudunuposanHas mo JyneOekko) (Invitrogen, kaTtamoxkHbli HoOmep 31600-034),
nononHereHHon 10% FBS (Invitrogen, karanoxabiii Homep 10438-026) u 1% neHULMILIIHH-
crpentomuninHa (Thermo Fisher Scientific, karamoxueiii Homep 15140-122). [ns
YCTAHOBIIEHHsI AJUIOTPAHCIJIAHTATOB KJIETKH COOMpanu TPUIICUHHU3ALMeH, KOraa OHHU
nocturamu  npumepHo 70-80% xoHdmoentnoctn, u 0,1 wmmummoHa kietok BI6F10
cycnenauposaiu B 50 MKJI HE copeprKalleil CbIBOPOTKY CPEAbl U CMEIINBAIN B COOTHOLIEHUH
1:1 ¢ marpurenem, mocje Yero MMIUIAHTUPOBAJM IOAKOXKHO B JIOPCAJIbHBIA TPaBbli OOK
MBILIEH ¢ ucnoyib3oBanueM mmnpuna BD wa 1 mui, npucoenuueHHOro K urje 24 kamubpa.

Tpancrmnanrate! onyxonu B16F10 nsmepsinu nocne 5 CyTOK HHOKYJISILUU KJIETOK, Kak
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TOJIBKO OHHM CTaHOBWJIMCH MaJbnupyeMbIMH. IIpu mocTmkeHnM cpemHero oObemMa OmMyXOiu
OKOJIO 58 MM’ 5KUBOTHBIM BBOMJI 103y MOCJE PAaHAOMHU3ALIMHU MO Pa3HbIM IPyIITaM JIe4eHH s,
coxpaHsisi 00BEM OIyXOJH U KOJIMYECTBO XKUBOTHBIX TAKMM 00pa3oM, 4TOOBI CpeHUil 00BeM
OIyXOJIM B K)KAOH IpyIIe OCTaBaJICsA OJUHAKOBBIM I10 rpynnaM. BeeneHue 103 BHINOIHAIN B
pacueTe Ha KWJIOTPAaMM MacChl TeJla IepOpajibHO (per oS, p.o.) OAMH pa3 B neHb (quaque die,
q.d).

Pasmeps! onyxomned, amuny (1) u mupuny (b), U3MepsIN ITAHTEHIUPKYJIEM B IeHb
PaHIOMU3AIUH JKUBOTHBIX HA OCHOBE 00beMa omnyxoiu ([lenb 1) 1 Tpu pasza B HEIEJO mocie
3TOTO O OKOHUaHMs uccienoBaHuss. OOBEMbI OMyXOJiel pPaCCUUTBIBAIM C HCIIOJb30BAHHEM
dopmyasr: b2 * 1 * 0,52, rme | = muna, b = mmpuna (Dusan Djokovic et al., BMC Cancer,
2010, 10:641). MurubuposaHue pocta OMyXOJH PACCUUTBIBAIN MOCIIE HOPMAIU3aluu 00beMa
OIyXOJIM B TAaHHBIN IeHb K 00beMy B JleHb 1.

BBenenne TecTupyeMbIX COETUHEHNH HAYMHAIIN TPU JOCTHKEHUHU CPETHETO 3HAUSHHSI
00beMa OMmyXomu 58 Mm’.

Benenne tectupyembix coenuHeHu nposoauau o s 14, u nsmepenune odpema
OIyxoJi poBoAwIN 10 JIHs 13 i BeIMUCIEHHS NPOLIEHTa HHTHOUPOBAHUS POCTA OIMYXOJIH

(TGI). Pesynbratsl uccnenoBanus npusenensl B Ta0nune 1 Hinke.

Tabanua 1
IIpumep Ho3a Oobem HNuruduposanue
MukporpaMm Ha KHJIOTpaMM OIyXO0JIH poCTa OMyXo0JIH
maccsl Tesa (mpk) (mm3) (%)
[p-o., q.d] Henn 13

Kontposnb
HOCHUTEb 1801 + 241 -

80 30 684 + 82 64

[TpuHnMasi BO BHUMAHUE BBIMIEU3JIOKEHHBIE OMHCAHUE U MPUMEPHI, CTICLIHATUCTAM B
TaHHOW 00J1aCTH Oy IET MOHSITHO, YTO SKBUBAJICHTHbIE MOTU(DHUKAIIH MOTYT OBITh CIENIAHbI, HE

BBIXOZISI 32 PAMKH 00beMa MPUTA3aHUH.
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P®OPMYJIA H3OBPETEHUA

1. Coenunenue cornacHo ¢popmyJe I
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(Popmyna I)

ui ero (hapMaleBTHUECKH MPUEMIIEMAsI COJIb, T

Y mpencraBnsier COOOW OAMHAPHYIO YIJIEPOA-yTJEPOIHYIO CBSI3b WJIH JIBOWHYIO
yTJIePOA-yINIEPONHYIO CBsI3b, MPU YCJIOBHUH, YTO KOraa Y TpPEeACTaBisieT COoOOW ABONHYIO
yIJIEPON-y INIEPOSIHY IO CBsi3b, TOraa R’ 15 1 Ri6 OTCY TCTBYIOT;

OIIHO M3 Tpex MojokeHui Ai-As npencrasiseTr coboit mubo S, mubo NRa, ocranbHble
nBa nonokenust A1-As npeacrasisitor codoi N uimu CR1, CR2, CR3 cOOTBETCTBEHHO;

Ra npexncrasnser coboit H i meTni;

R1-R3 He3aBUCHMO MPeACTaBIsOT co0oit H, MeTHI, aMUHO MJIH TaJIOTeH;

As-A7 mpencrasisitor coboii CR4, CRs, CRs u CR7 cOOTBETCTBEHHO;

As-A12 npenctasisitor coboii N mwnu CRs, CRo, CR10, CR11 u CR12 COOTBETCTBEHHO,
NPpU YCJIOBHUHU, 4TO HE OoJjiee UeM aBa M3 ISITH MOJIOKEHUH As-Al2 OXHOBPEMEHHO MOTYT
NPECTaBIATh COOOH N;

R4-R7 He3zaBucumo npexacrasisitot codoit H, ranoren, C(1-3)ankokcu, C(1-3)ankur;

Rs-R12 HeszaBucumo npencrasisitoT codoit H, ranoren, C(1-3)ankokcu, C(1-4)amkun,
mmano, HuUTpo, -C(=0)OR17, rtugpokcwn, C(3-6)uuknoankun, Oensun, ¢enmn, -SFs,
ounuko[ 1.1.1]menTaH,

wii Ro u ymbo Rs, mubo Rio koHmeHCHpOBaHBI U OOpPa3yIOT apOMaTHYECKOE WU
HEapOMATHUYECKOE MATH-CEMUYJICHHOE KOJIbIIO, COAeprkaliee IBa-CeMb aTOMOB yriieponma U

HOJIb-TpHU Ir€Te€poaTOMa, U BCC aTOMbI YIJICPpOAda BO3MOXKHO 3aMCIICHBI OAHUM HIJIN Oonee ueM
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OOHUM METUJIOM, TaJIOTCHOM HJIU TUAPOKCHUIIOM,

Ri3 mpencrasnser coboit H nnu metu;

R4 mpencrasmsier codoit NH, O wnu S;

Ris u R’15 He3aBucumo npencrasisitoT coboit H, ranoren, C(1-4)ankun, -C(=0)OR17
unu -C(=O)NR17R17;

Ri6 mpencrasnsier coboit H; u

Ri17 mpencrasnsier coboit H, meTnn wnm sTui.

2. Coenunenue mo 1. 1, rme A1 mpenctasisier coboii N, Az npexncrasinsier codoii NRa,
u As npeacrasisiet coboii CR3.

3. Coenunenue 1o 1. 2, rae A1 npencrasisier codoit N, Az npencrasinsiet coboii NH, u
A3 npencrasisier coboit CH.

4. Coenunenue no mobdomy u3 mi. 1-3, roe Rs npeacrasisier codoit C(1-3)ankoken, u
R4, R¢ 1 R7 mpencrasmsiror coboit H.

5. Coenunenne mo m. 4, rae Rs mpencraensier coboit merokcn, u R4, R¢ u R~
npeacTaBisIoT codoii H.

6. Coenunenue no modomy u3 mi. 1-5, rae As-Ai1x npeacrasisitor codoit CRs, CRo,
CRuio, CR11 1 CR12 COOTBETCTBEHHO.

7. Coenunenue no 1. 6, rae Rs-Ri2 HezaBucumo npencrasisitor codoit H, C(1-4)ankwn,
rajioreH, ruapokcui, C(1-3)ankokcu.

8. Coenunenue no m. 7, rae Ro u Ri1 mpencrasmstor coboii C(1-4)ankun, u Rs, Rio u
Ri2 mpeacrasnsroT coboit H.

9. Coenunenue no 1. 8, rae Ro u Ri1 npexncrasmstor codori CFs3, u Rs, Rio u Riz
npeACTaBSIFOT coboii H.

10. Coenunenue no grodomy u3 . 1-9, rae Ris npencrasisier coboii H.

11. Coenunenue no yrodomy us3 mm. 1-10, rae Ris mpencrasnser coboit O.

12. Coequnenue no modomy u3 mm. 1-11, rae Ris u R’ 15 mpencrasisiror codoit H.

13. Coenunenue no modomy u3 mm. 1-12, rme Y npencrasiser coOOW ONMHAPHYIO
yTIEPOA-Y TIIEPOIHYIO CBSI3b.

14. Coennnenue 10 1. 1, KOTOPOE BBIOPAHO U3 TPYTIIIBI, COCTOSIIIEH U3

4-[3-metokcu-4-(3-merundenokcn)pennn|-2H,4H,5H,6H, 7H-nupazono|3,4-
blnupunuH-6-0Ha,

4-(2-metokcu-4-{6-oxco-2H,4H,5H,6H, 7 H-tupazono| 3,4-b |mupunun-4-

u1 } peHokcH)-3-(TpudropMeTH ) OEH30OHUTPUIIA,
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4-[3-metokcu-4-(2-uutpodenoxcn)penun|-2H,4H,5H, 6H, 7 H-upazono[ 3,4-
blnupunuH-6-0oHa,

4-{3-meroxcu-4-[2-(tpudropmerin)penokcu|benun }-2H,4H,5H,6H, 7H-
npa3oiio| 3,4-b [nupuauH-6-oHa;

4-{3-merokcu-4-[4-(rpudropmerun)penoxculpenun }-2H,4H,5H,6H, 7H-
nupasoJo| 3,4-b lnupunuH-6-oHa,

4-{3-merokcu-4-[3-(tpudropmeriun)penokcu|benun }-2H,4H,5H,6H, 7H-
nnpasoo| 3,4-b lnupunuH-6-oHa,

4-[4-(2-6pompenokcen)-3-metokcudennn|-2H,4H,5H,6H, 7 H-mapazono| 3,4-
bnupunnH-6-0Ha,

4-[3-metokcu-4-(2-merundenokcn)pennn|-2H,4H,5H,6H, 7H-nupazono|3,4-
bnupunnH-6-0Ha,

2-(2-metokcu-4-{6-oxco-2H,4H,5H,6H, 7 H-tmpazono| 3,4-b | mupunnn-4-
w1 } EHOKCH )OEH30HUTPHIIA,

4-[4-(2-mpem-6yTunpenoxcn)-3-meroxkcudpennn|-2H,4H,5H,6H, 7H-nupazono| 3,4-
blnpunnH-6-0Ha,

4-[4-(2-xnoppenokcn)-3-metokcudenun |-2H,4H,5H,6H, 7H-nupasono[3,4-
blnnpunuH-6-0Ha,

4-{3-merokcu-4-[ 2-(rpudropmeroxcu )penoxcu |pennn }-2H,4H,5H,6H, 7H-
npa3oiio| 3,4-b [nupuauH-6-oHa;

4-[3-meTokcu-4-(2-merokcudenoxcn)bennn|-2H,4H,5H, 6H, 7H-nmpazonol[ 3,4-
blnupunuH-6-0Ha,

4-[4-(3-Opomdenokcen)-3-metokcudennn|-2H,4H,5H,6H, 7 H-mupazono[ 3,4-
blnupunuH-6-0Ha,

4-[4-(3-mpem-06yTunenokcn)-3-meroxcudpenwn|-2H,4H,5H,6H, 7 H-nupazono| 3,4-
bnupunuH-6-0Ha,

4-[4-(3-xnopdenokcn)-3-metoxcudenun |-2H,4H,5H,6H, 7H-nupazono[3,4-
bnupunnH-6-0Ha,

4-{3-merokcu-4-[3-(tpudropmerokcu)penokcu |pennn }-2H,4H,5H,6H, 7H-
npasoo| 3,4-b lnupunuH-6-oHa,

4-[3-metokcu-4-(3-metokcudenoken)pennn|-2H, 4H,5H, 6H, 7H-mupazono| 3,4-
blnpunun-6-0Ha,

meTui-3-(2-metokcu-4-{6-oxco-2H,4H,5H,6 H, 7 H-nupazono| 3,4-b | nupunun-4-



uI } GeHOKCH )OeH30aTa,

4-[4-(2-sTungenoxcn)-3-meroxkcudpennn|-2H,4H,5H,6H, 7H-nupazono|3,4-
blnupunun-6-0oHa,

4-[4-(3-stungenoxcu)-3-meroxkcudenwn|-2H,4H,5H,6H, 7H-tupazono|3,4-
blnupunnH-6-0Ha;

4-|3-meTokcu-4-(2-npormndenokcu )penwn|-2H,4H,5H,6H, 7H-nupa3zono[3,4-
blnupunuH-6-0Ha,

4-{3-merokcu-4-[2-(nponan-2-un)benokcu | penun }-2H,4H,5H, 6H, 7H-nupazono| 3,4-
bnupunuH-6-0Ha,

4-[3-metokcu-4-(2-¢penundenoxkcn)bennn|-2H,4H,5H,6H, 7H-nupazono[3,4-
blnupunnH-6-0Ha,

4-[4-(2-umuknonenTundenokcn)-3-meroxkcudennn|-2H,4H,5H,6 H, 7 H-nupazono| 3,4-
bnupunnH-6-0Ha,

4-[4-(2-0ensunpenokcn)-3-metokcudenun|-2H,4H,5H,6H, 7H-nupazono[3,4-
blnupunuH-6-0Ha,

4-[4-(2-mpem-0yTun-4-merokcudeHokcn )-3-metokenbenun |-2H,4H,5H,6H, 7H-
npasoo| 3,4-b lnupunuH-6-oHa,

4-[4-(2-uuxnonponundeHokcn)-3-merokcudpennn|-2H,4H,5H,6H, 7H-nupazonol 3,4-
blnupunun-6-0oHa,

4-[4-(3-mpem-6yTin-4-runpoxcudenoxcu)-3-metokcudpennn|-2H,4H,5H,6H,7H-
npa3onio| 3,4-b [nupunuH-6-oHa;

4-{3-merokcu-4-[3-(nponan-2-un)penokcu |penwn }-2H,4H,5H, 6H, 7H-nmpazono| 3,4-
bnupunuH-6-0Ha,

4-[4-(3-umknonponunpeHokcn)-3-merokcudpenmn|-2H,4H,5H,6H, 7H-upazoinol 3,4-
bnupunnH-6-0Ha,

4-[4-(2-mpem-0yTun-4-stundenokcu)-3-metokcudenn |-2H,4H,5H,6H, 7H-
npasoo| 3,4-b lnupunuH-6-oHa,

4-[4-(4-Opom-2-mpem-OyTundenokcn)-3-merokcudennn|-2H,4H,5H,6H, 7H-
nrpasoo| 3,4-b lnupunuH-6-oHa,

4-[4-(2-mpem-6yTun-4-merundenokcu)-3-merokcubennn|-2H,4H,5H,6H, 7H-
npasoo| 3,4-b lnupunuH-6-oHa,

MeTui-3-mpem-0yTin-4-(2-merokcu-4-{ 6-oxco-2H,4H,5H,6H, 7H-niupazono| 3,4-

b|mupunuu-4-un j peHoKCH ))0eH30aTa;
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meTui-4-(2-metokcu-4-{6-oxco-2H,4H,5H,6 H, 7 H-tupazono| 3,4-b | nupunun-4-
un } peHokcn)HadTanuH- 1 -kapbokcunara,

4-[4-(2,4-nu-mpem-0ytundenokcn)-3-merokcuennn|-2H,4H,5H,6H, 7H-
npa3oiio| 3,4-b [nupuauH-6-oHa;

4-{3-merokcu-4-[3-metokcu-S-(rpupropmern)penoxcu |benun }-2H,4H,5H,6H, 7H-
nupasoJo| 3,4-b lnupunuH-6-oHa,

3-mpem-0yTuin-4-(2-merokcu-4-{6-oxco-2H,4H,5H, 6H, 7 H-nupa3zono[3,4-b [nupuaun-
4-un } peHOKCH)OEH30HUTPHUIIA,

4-{3-merokcu-4-[2-(nenradrop-AS-cynpdanun)henokcu |benun }-2H,4H,5H,6H, 7H -
npasoo| 3,4-b lnupunuH-6-oHa,

mMeTui-3-(2-meTokcu-4-{ 6-oxco-2H,4H,5H,6 H, 7 H-tupazono| 3,4-b | nupunun-4-
un } peHokcn)-5-(TpudropmeTiin)oeH3oara,;

4-{4-[3-6pom-5-(TpudTopmernn)perHokcu|-3-merokcudpennn }-2H,4H,5H,6H, 7H-
npasoo| 3,4-b lnupunuH-6-oHa,

4-{4-[3,5-0uc(tpudpropmerun)penokcu|-3-meroxkcudpenun }-2H,4H,5H,6H, 7H-
npasoo| 3,4-b lnupunuH-6-oHa,

4-[4-(3,5-nu-mpem-0ytundenokcn)-3-merokcuennn|-2H,4H,5H,6H, 7H-
npasoo| 3,4-b lnupunuH-6-oHa,

4-[4-(2-{6uukno[ 1.1.1]nenran-1-un } peHoKCH)-3-MeTOKCU( eHMII |-
2H,4H,5H,6H,7H-nupazono|3,4-b lnupunuH-6-oHa,

4-(2-metokcu-4-{6-oxco-2H,4H,5H,6H, 7 H-upazono| 3,4-b | nupunnn-4-
un } penokcu )Had TamuH- 1 -kapOoHUTpIIIA,

4-[4-(2,3-purunpo-/ H-unpen-4-unokcu)-3-metoxkcudenwn |-2H,4H,5H,6 H, 7H-
nupasoo| 3,4-b lnupunuH-6-oHa,

4-{4-[(2,2-pumeTin-2,3-aurunpo- 1 -6enzodypaH-7-ui)oKcH | -3 -MeTOKCU EHILT § -
2H,4H,5H,6H, 7H-tupa3zono|[3,4-b JnupuanH-6-0Ha,

4-[4-(2,3-purunpo-/ H-uapen-5-unokcu)-3-meroxkcudenwn |-2H,4H,5H,6 H, 7H-
nrpasoo| 3,4-b lnupunuH-6-oHa,

meTui-8-(2-metokcu-4-{ 6-oxco-2H,4H,5H,6 H, 7 H-tupazono| 3,4-b | nupunnn-4-
11 } QEHOKCH )X MHOJINH-5-KapOoKcuIaTa,

4-(3-metokcu-4-penoxcudpennn)-2H,4H,5H,6H, 7H-ntupazono|3,4-b lnupunus-6-oHa,

4-{3-6pom-4-[3-metokcu-S-(tpudropmerun)penokcu |penwnn }-2H,4H,5H,6H, 7H-

npaszono|3,4-b nupunuH-6-0Ha;
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3-mpem-0ytun-4-(4-{6-oxco-2H,4H,5H,6H, 7 H-tupazono| 3,4-b lrupunus-4-
11 } EHOKCH )OEH30HUTPIUIIA,

4-{4-[3-metokcu-5-(tpudropmern)penokcu|penun }-2H,4H,5H,6H, 7H-
npa3oiio| 3,4-b [nupuauH-6-oHa;

3-mpem-0ytun-4-(2-metun-4-{6-oxco-2H,4H,5H,6H, 7 H-tupazono[ 3,4-b mupuamnn-4-
w1 } HeHOKCH )OEH3OHUTPUIIA,

4-{4-[3-meTokcu-5-(tpudropmerin)penokcul-3-merundenwn }-2H,4H,5H,6H, 7H-
nnpasoo| 3,4-b lnupunuH-6-oHa,

4-{3-¢prop-4-[3-merokcu-S-(tpudropmernn)benokcu |pennn }-2H,4H,5H,6H, 7H-
npasoo| 3,4-b lnupunuH-6-oHa,

4-{4-[2-(nenTadTop-AS-cynbdanun)peHokcH |-3-(TpupTopMeToKCH )HeHu § -
2H,4H,5H,6H, 7H-nupa3ono| 3,4-b JnupuanH-6-0Ha,

4-{4-[2-(nenradTop-AS-cynbbanun)perokcu |peann }-2H,4H,5H,6H, 7H-
npasoo| 3,4-b lnupunuH-6-oHa,

4-[3-(Tpudropmerokcn)-4-[ 2-(tpudTopmerun)benokcu|pennn|-2H, 4H,5H,6H, 7H-
npasoo| 3,4-b lnupunuH-6-oHa,

3-mpem-0ytun-4-(2-merokcu-4-{6-oxco-2H,4H,5H,6H, 7 H-tupazono|3,4-b Jnupunun-
4-nn } peHoKCH)OEeH30MHOM KUCIIOTHI,

3-(2-metokcu-4-{6-okco-2H,4H,5H,6H, 7H-tupasomno| 3,4-b | mupunun-4-
w1 } peHOKCH)-5-(TpudTOpMeTHIT)OSH30HHON KUCIIOTH,

4-{3-merokcu-4-[3-mernin-5-(rpudpropmerin)penokcu|benwn -2 H,4H,5H,6H, 7H-
nupasoJo| 3,4-b lnupunuH-6-oHa,

4-[4-(3,5-numernndenokcu)-3-merokcudenun|-2H,4H,5H,6H, 7H-nupazono[ 3,4-
blnupunuH-6-0Ha,

4-{3-merokcu-4-[2-metun-4-(tpudpropmernn)benokcu |bennn }-2H,4H,5H,6H, 7H-
npasoo| 3,4-b lnupunuH-6-oHa,

4-[4-(2,4-numernndenokcn)-3-merokcudenun|-2H,4H,5H,6H, 7H-nupazono|[ 3,4-
bnupunnH-6-0Ha,

4-[4-(2-mpem-6yTun-4-3tundenokcu)-3-metokcudenun |-2H,6 H, 7H-nupazonol 3,4-
blnupunnH-6-0Ha,

4-[4-(2-mpem-6yTun-4-merokcudeHokcn )-3-merokcupennn |-2H, 6H, 7H-
npasoo| 3,4-b lnupunuH-6-oHa,

4-[4-(2-mpem-0yTun-4-merundenokcu)-3-merokcupenun|-2H, 6 H, 7H-nupasono[ 3,4-



blnupunuH-6-0Ha,

4-[4-(4-Opom-2-mpem-OyTundenokcn)-3-merokcudennn|-2H, 6H, 7H-nupazono|3,4-
blnupunun-6-0oHa,

4-(2-metokcu-4-{6-oxco-2H,6H, 7H-nnpazono[ 3,4-b lnupuaun-4-un } peHokcH)-3-
(TpudTOpMETHIT)OEH3OHUTPIIIA,

metui-4-{4-[3,5-0uc(rpudropmerin)penokcu]-3-MeToKCupeHI § -6-0KCOo-
2H,4H,5H,6H, 7H-nupa3zono[3,4-b Jnupuaun-5-kapOokcunara,

stun-4-{4-[3,5-6uc(rpudropmeTin)peHOKCH |-3-MeTOKC UG €HMI § -6-0KCO-
2H,4H,5H,6H, 7H-nupa3zono[ 3,4-b Jnupuaun-5-kapOokcunara,

4-{4-[3,5-0uc(tpudropmerni)peHokcu|-3-meTokcudenn } -V, N-mume Tiir-6-okco-
2H,4H,5H,6H, 7H-upa3zono[ 3,4-b Jnupuann-5-kapOokcamuna;

4-{4-[3,5-6uc(tpudropmernn)peHokcu|-3-meTokcudenn } -V, N-qusTni-6-okco-
2H,4H,5H,6H, 7H-upa3zono[ 3,4-b Jnupuann-5-kapOokcamuna;

4-{4-[3,5-0uc(tpudropmerun)penokcu|-3-meroxkcudenun }-/H,2H,3H,4H,6 H-
nppoo| 3,4-b lnupunuH-2-0Ha;

4-{4-[3-(mudpTopmernn)-5-(TpudropmeTn)peHOKCH |-3-MeTOKCU eHIUIT § -
2H,4H,5H,6H, 7H-ntupa3zono| 3,4-b Jnupuanna-6-0Ha,

4-{4-[2-(nudpTopmerun)-4-(Tpudropmerun)peHokcH |-3-mMmeTokcudeHunn § -
2H,4H,5H,6H, 7H-upa3ono| 3,4-b Jnupuann-6-oHa,

(+)-4-{4-[3,5-6uc(rpudropmermn)penokcu]-3-meroxcubenwn }-2H,4H,5H,6H, 7H-
npa3onio| 3,4-b [nupunuH-6-oHa;

(-)-4-{4-[3,5-6uc(rpudropmermn)penokcu]-3-metokcudenun }-2H,4H,5H,6H, 7H-
nupasoo| 3,4-b lnupunuH-6-oHa,

(+)-4-[4-(3,5-numernndenokcn)-3-merokcubenwn|-2H,4H,5H,6 H, 7H-nupazono| 3,4-
bnupunnH-6-0Ha,

(-)-4-[4-(3,5-numerungenokcn)-3-meroxcudpennn|-2H,4H,5H, 6H, 7H-nupazono| 3,4-
b |nupuanH-6-0Ha,

(+)-4-{3-meTokcu-4-[ 3-meTun-S-(tpudropmerin)beHokcH | peHn § -
2H,4H,5H,6H, 7H-nupa3ono| 3,4-b JnupuanHa-6-0Ha,

(-)-4-{3-metokcu-4-[3-metun-5-(tpudropmernn)penoxcu|benwn }-2H,4H,5H,6H, 7H-
npasoo| 3,4-b lnupunuH-6-oHa,

(H)-4-{4-[3-(mudpTopmernn)-5-(tpudropmermn)penokcu]-3-meTokcud eHm } -
2H,4H,5H,6H, 7H-tupazono| 3,4-b lnupuann-6-oHa, u
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(-)-4-{4-[3-(audpropmeTni)-5S-(Tpudropmernin)peHokcu |-3-meTokcudeHun § -
2H,4H,5H,6H, 7H-nupazono| 3,4-b JnupunuH-6-oHa.

15. Coenunenue o 1. 1, KOTOpOE MpencTasisieT coOok

(+)-4-{4-[3,5-6uc(rpudropmermn)penokcu]-3-meroxcudenwn }-2H,4H,5H,6H, 7H-
npasodol3,4-bnupuanH-6-0oH; WIn

(-)-4-{4-[3,5-6uc(rpudropmermn)penokcu]-3-metokcudenun }-2H,4H,5H,6H, 7H-
nupasono| 3,4-b lnupunnuH-6-0H.

16. JlekapCTBEHHOE CpEIACTBO, XapakKTepU3YyIOLIEeeCs TEM, YTO OHO COJEPKHUT
coequaenue Gopmysl I mo mobomy u3 nm. 1-15 unm ero papmaueBTHUECKH MPHEMIIEMYEO
COJIb.

17. Coenunenue mo grobomMy u3 . 1-15 win ero apManeBTHYeCKH MpreMieMast COolb
IUIs IPUMEHEHUs B TEPAIHU.

18. Coenunenue mo arobomy u3 . 1-15 wim ero apManeBTHYECKH MpreMieMast COlb
I TepaneBTHYecKoro w/minu npoduuaktiuueckoro JyedeHuss ERRao-omocpenoBaHHBIX
3a00NeBaHM TN COCTOSIHUIA.

19. Coenunenue mo grobomy u3 . 1-15 wim ero papmManeBTHIeCKH MpreMIieMast CoJlb
s nedenuss ERRao-onocpenosanHoro paxa.

20. Coequnenue 1o obomy u3 . 1-15 wium ero ¢papmanesTiuuecku mpueMsemasi CoJib
IS IEYEHUs 110 MEHbIIEH Mepe OJHOrO COCTOSIHYSI, BBIOPAHHOTO M3 paKa JIETKOT0, MEJIAHOMBI,
paxa SHIOMETPHs U OCTPOrO MUEJIOMIHOTO JIEHKO03a.

21. Coenunenue 1o nrodomy u3 m. 1-15 nnum ero ¢papmaneBTHuecKy npuemieMasi Cojb
IUIS1 JICYSHHS IO MEHBLICH Mepe OHOTO COCTOSTHHSI, BHIOPAHHOTO M3 paka MOJIOYHOM KeJe3bl,
paka MOYEBOrO Iy3bIpsi, paka IPENCTATEeIbHON JKENe3bl, paka MOMXKEIYIOYHON Kele3bl,
KOJIOPEKTAJIBHOIO Paka U paka SUYHUKA.

22. Coequnenue 1o odomy u3 . 1-15 wnum ero ¢papmaneBTHUeCKH pUueMyieMasi CoJib
IUTs JTedeHus caxapHoro auadera 11 Tuma.

23. dapmaneBTHYECKas KOMITO3MLMS, conepkamas coenuHenune Gopmynel I mo
mobomy w3 mm. 1-15 wnm ero QapManeBTHYECKH MPUEMIIEMYIO COJb U OOUH WM Oojiee
(apManeBTUIECKH MPUEMIIEMbIX SKCLIUITHEHTOB.

24. dapmaneBTHYeCKass KOMIIO3MLM MO M. 23, NONOJHUTENBHO COAEp:Kalas IO

MEHbIIEN Mepe OANH AOMOJHUTENbHBIN TEPANEBTUUECKU AKTUBHBIN areHT.



1 dopmyna n300peTeHns
U3MEHEHHAasl Ha MEXIyHAapOJHON CTaAuH

®OPMYJIA H3OBPETEHUA
H3MEHEHHAs1 HA MEKAYHAPOAHOH CTaAHHU

1. Coenunenue cornacHo ¢popmyJe I

(Popmyna I)

uii ero (hapMaleBTHUECKH MPUEMIIEMAst COJIb, T

Y mpencraBnsier COOOW OAMHAPHYIO YIJIEPOA-yTJEPOIHYIO CBSI3b WJIH JIBOWHYIO
yTJIePOA-yINIEPONHYIO CBsI3b, MPU YCJIOBHUH, YTO KOoraa Y TpPEACTaBjsieT COOOW ABONHYIO
yIJIEPON-y INIEPOJIHY IO CBsi3b, TOraa R’ 15 1 Ri6 OTCY TCTBYIOT;

OITHO U3 TpeX MOJIoXKeHur A1-A3 mpeacrasisier coboit mubo S, mubo NRa, ocTanbHbie
nBa nonoxkenust A1-As npeacrasisitor codo N uimu CR1, CR2, CR3 cOOTBETCTBEHHO;

Ra mpencrasnsier coboit H wnu metu;

R1-R3 He3aBUCHMO MpeAcTaBisoT co0oit H, MeTu1, aMUHO MM TaJioreH;

As-A7pencrasisitoT codoii CR4, CRs, CRs u CR7 cOOTBETCTBEHHO;

As-A12 npenctasisitor coboii N wnu CRs, CRo, CR10, CR11 u CR12 COOTBETCTBEHHO,
NpU YCJIOBHUHU, 4TO He Oojiee UeM ABa M3 ISITH MOJIOKEHUH As-Al2 OTHOBPEMEHHO MOTYT
NPECTaBIATh COOOH N;

R4-R7 He3zaBucumo npeacrasinsitot codoit H, ranoren, C(1-3)ankokcu, C(1-3)ankur;

Rs-R12 HeszaBucumo npencrasisitoT codoit H, ranoren, C(1-3)ankokcu, C(1-4)amkun,
mmano, HuUTpo, -C(=0)OR17, runpokcun, C(3-6)umknoankun, Oensun, ¢enmn, -SFs,
ounuko[ 1.1.1]menTaH,

wii Ro u ymbo Rs, mubo Rio xoHmeHCHpOBaHBI U OOpPa3yrOT apOMaTHYECKOE WU

HEAPOMATHYCCKOE MATH-CEMUYJIICHHOC KOJIbLO, COACPIKAIICE ABAa-CEMb aTOMOB YyIrji€poda U

3AMEHAIOIIWH JIUCT



2 dopmyna n300peTeHns
U3MEHEHHAasl Ha MEXIyHAapOJHON CTaAuH

HOJIb-TPU FE€TEPOATOMA; U BCE aTOMBI YIJIepOoaa BO3MOXKHO 3aMelIeHbl OJHUM MIIH Ooiee yem
OOHUM METUJIOM, TaJIOT€HOM UJIU TUAPOKCHUIIOM,

Ri3 mpencrasnsier coboit H mmm meTwi;

Ri4 mpencrasnsier coboit NH, O miu S;

R’1s  mnpencraBmser coboit H, ranoren, C(1-4)amkun, -C(=0)ORi17 wm
-C(=O)NR17R17

Ri1s mpencrasnsier codoit H, ramoren wnu C(1-4)anku,

Ri6 mpencrasnsier codoit H; u

Ri17 mpencrasnsier coboit H, meTnn wmm sTui.

2. Coenunenue mo 1. 1, rme A1 mpenctasisier coboii N, Az npexncrasinsiet codoit NRa,
u As npexacrasisiet coboii CR3.

3. Coenunenue 1o 1. 2, rae A1 npencrasisier codoit N, Az npencrasinsier coboii NH, u
A3 npencrasisier coboit CH.

4. Coequnenue no mobdomy u3 mi. 1-3, rae Rs npeacrasisier codoii C(1-3)ankoken, u
R4, R¢ u R7 mpencrasmstor coboit H.

5. Coenunenne mo m. 4, rae Rs mpencraemsier coboit merokcn, u R4, R¢ u R~
npencTaBisIoT coboii H.

6. Coenunenue no modomy u3 mm. 1-5, rae As-A1x npeacrasisitor codoit CRs, CRo,
CRuio, CR11 1 CR12 COOTBETCTBEHHO.

7. Coenunenue 1o 1. 6, rae Rs-Ri2 HezaBucumo npencrasisitot coboit H, C(1-4)amkun,
rajoreH, ruapokcwi, C(1-3)ankokcu.

8. Coepmuenue no m. 7, rae Ro u Ri1 mpencrasmstor coboit C(1-4)ankun, u Rs, Rio u
Ri12 mpencrassitor coboii H.

9. Coenunenue no 1. 8, roe Ro u Ri1 npencrasmsitor cobori CFs3, u Rs, Rio u Riz
npeacTaBisroT codoii H.

10. Coenunenue no mrodomy u3 nin. 1-9, rae Ris mpencrasisier coboit H.

11. Coenunenue no mrodomy u3 nin. 1-10, rme Ris mpeacrasnser codoii O.

12. Coenunenue no modomy u3 mm. 1-11, rae Ris u R’ 15 mpencrasisiror codoit H.

13. Coenunenue no modomy u3 mm. 1-12, rme Y mpencrasisier coOOW ONMHAPHYIO
yTJIEPOA-y TIIEPOIHYIO CBSI3b.

14. Coennnenue 10 1. 1, KOTOPOE BBIOPAHO U3 IPYTIIIBI, COCTOSIIIEH U3

4-[3-metokcu-4-(3-merundenokcn)pennn|-2H,4H,5H,6H, 7H-nupazono|3,4-

blnupunux-6-oHa,
3AMEHAIOIIWH JIUCT



3 dopmyna n300peTeHns
U3MEHEHHAasl Ha MEXIyHAapOJHON CTaAuH

4-(2-metokcu-4-{6-oxco-2H,4H,5H,6H, 7 H-tmpazono| 3,4-b | nupunnn-4-
un } peHokcH)-3-(TpudropmMeTHi ) OeH30OHUTPUIIA,

4-[3-metokcu-4-(2-uutpodpenoxcn)penun|-2H,4H,5H, 6H, 7 H-upazono[ 3,4-
blnupunnH-6-0Ha;

4-{3-merokcu-4-[2-(tpudropmerin)penokcu|benun }-2H,4H,5H,6H, 7H-
nupasoo| 3,4-b lnupunuH-6-oHa,

4-{3-merokcu-4-[4-(Tpudropmerin)penokcu|benun }-2H,4H,5H,6H, 7H-
nupasoo| 3,4-b lnupunuH-6-oHa,

4-{3-merokcu-4-[3-(Tpudropmerin)penokcu|benun }-2H,4H,5H,6H, 7H-
nrpasoo| 3,4-b lnupunuH-6-oHa,

4-[4-(2-6pomdenokcen)-3-metokcudpennn|-2H,4H,5H,6H, 7 H-pazono| 3,4-
bnupunnH-6-0Ha,

4-[3-metokcu-4-(2-merundenoken)pennn|-2H,4H,5H,6H, 7H-nupazono|3,4-
blnupunnH-6-0Ha,

2-(2-metokcu-4-{6-oxco-2H,4H,5H,6H, 7 H-tmpazono| 3,4-b | nupunnn-4-
uI1 } EHOKCH )OEH30HUTPHIIA,

4-[4-(2-mpem-0yTunpenoxcn)-3-meroxkcudpennn|-2H,4H,5H,6 H, 7H-nupazono| 3,4-
blnupunun-6-oHa,

4-[4-(2-xnoppeHokcn)-3-merokcubenun|-2H,4H,5H,6H, 7 H-nupazono[3,4-
blnupunnH-6-0Ha;

4-{3-merokcu-4-[2-(Tpudropmerokcu )penokcu |pennn }-2H,4H,5H,6H, 7H-
nupasoo| 3,4-b lnupunuH-6-oHa,

4-[3-metokcu-4-(2-metokcudenoken)penun|-2H, 4H,5H, 6H, 7 H-mupazono| 3,4-
bnupunuH-6-0Ha,

4-[4-(3-Opompenokcn)-3-metokcudpennn|-2H,4H,5H,6H, 7 H-mapazono[ 3,4-
bnupunnH-6-0Ha,

4-[4-(3-mpem-0yTunpenoxkcn)-3-meroxkcudpennn|-2H,4H,5H,6H, 7 H-nupazono| 3,4-
bnupunnH-6-0Ha,

4-[4-(3-xnoppenokcn)-3-metokcudenun|-2H,4H,5H,6H, 7H-nupazono[3,4-
bnupunnH-6-0Ha,

4-{3-merokcu-4-[3-(Tpudropmerokcu)penokcu |pennn }-2H,4H,5H,6H, 7H-
npasoo| 3,4-b lnupunuH-6-oHa,

4-[3-metokcu-4-(3-merokcubenoken)penun|-2H, 4H,5H, 6H, 7H-nupazono| 3,4-

3AMEHAIOIIWH JIUCT



4 dopmya n300peTeHus
U3MEHEHHAasl Ha MEXIyHAapOJHON CTaAuH

blnmpunuH-6-0Ha,

meTiI-3-(2-MeTokcu-4-{ 6-oxco-2H,4H,5H,6H, 7 H-ttupazono| 3,4-b |nupunuu-4-
w11 } peHOKCH )0eH30aTa,

4-[4-(2-3Tungenokcu)-3-merokcudpenwn|-2H,4H,5H,6H, 7H-tupazono|3,4-
bnupunuH-6-0Ha,

4-[4-(3-s3Tungenokcn)-3-meroxkcudpenwn|-2H,4H,5H,6H, 7H-mupazono|3,4-
bnupunuH-6-0Ha,

4-[3-metokcu-4-(2-nponundenokcn)penwn|-2H,4H,5H,6H, 7 H-nupazono[3,4-
bnupunnH-6-0Ha,

4-{3-merokcu-4-[2-(nponan-2-un)benokcu |penun }-2H,4H,5H, 6H, 7H-nmpazono| 3,4-
bnupunnH-6-0Ha,

4-[3-metokcu-4-(2-¢penundenoxkcn)bennn|-2H,4H,5H,6H, 7H-nupazono[3,4-
bnupunnH-6-0Ha,

4-[4-(2-umuknonenTundenokcn)-3-meroxkeudennn|-2H,4H,5H,6 H, 7H-nmpazono| 3,4-
blnupunuH-6-0Ha,

4-[4-(2-0enzunpenokcn)-3-metokcudenun|-2H,4H,5H,6H, 7H-nnpazono[3,4-
blnupunun-6-0Ha,

4-[4-(2-mpem-0yTun-4-merokcudeHokcn )-3-metokenbenun |-2H,4H,5H,6H, 7H-
npa3oiio| 3,4-b [nupuauH-6-oHa;

4-[4-(2-mmxnonponuidenoken)-3-meroxcubenmn|-2H,4H,5H,6H, 7H-nupazono|3,4-
blnupunuH-6-0Ha,

4-[4-(3-mpem-0yTun-4-runpoxcudenokcu)-3-metokcudenwn |-2H,4H,5H,6H, 7H-
npasoo| 3,4-b lnupunuH-6-oHa,

4-{3-merokcu-4-[3-(nponan-2-un)benokcu|penwn }-2H,4H,5H, 6H, 7H-nmpazono| 3,4-
bnupunuH-6-0Ha,

4-[4-(3-umknonponuinpeHokcn)-3-merokcudpennn|-2H,4H,5H,6H, 7H-iupazono| 3,4-
bnupunnH-6-0Ha,

4-[4-(2-mpem-6yTun-4-stundenokcu)-3-metokcudenn |-2H,4H,5H,6H, 7H-
npasoo| 3,4-b lmupunuH-6-oHa,

4-[4-(4-Opom-2-mpem-OyTundenokcn)-3-merokcudennn|-2H,4H,5H,6H, 7H-
npasoo| 3,4-b lmupunuH-6-oHa,

4-[4-(2-mpem-0yTun-4-merundenokcu)-3-meroxkcubennn|-2H,4H,5H,6H, 7H-

npasoo| 3,4-b lmupunuH-6-oHa,
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MeTuII-3-mpem-0yTun-4-(2-merokcu-4-{ 6-oxco-2H,4H,5H,6H, 7H-upazono| 3,4-
blnupunun-4-un } penokcn)oeHszoara;

meTui-4-(2-metokcu-4-{6-oxco-2H,4H,5H,6H, 7 H-niupasono| 3,4-b | nupunun-4-
un } peHokcn)HadranuH- 1 -kapOokcnnara;

4-[4-(2,4-nu-mpem-6ytundenokcu)-3-meroxkcudennn |-2H,4H,5H,6H, 7H-
nupasoo| 3,4-b lnupunuH-6-oHa,

4-{3-merokcu-4-[3-metokcu-S-(tpudpropmerun)benoxcu |benwn }-2H,4H,5H,6H, 7H -
nupasoo| 3,4-b lnupunuH-6-oHa,

3-mpem-0ytun-4-(2-merokcu-4-{6-oxco-2H,4H,5H,6H, 7 H-mupazono|3,4-b Jnupunun-
4-nn } peHOKCH)OEH30HUTPHUIIA,

4-{3-merokcu-4-[2-(nenradrop-AS-cynpdannn)henokcu |benwn }-2H, 4H,5H,6H, 7H -
nrpasoo| 3,4-b lnupunuH-6-oHa,

meTui-3-(2-metokcu-4-{6-oxco-2H,4H,5H,6 H, 7 H-tupazono| 3,4-b | nupunun-4-
w1 } heHokcn)-5-(TpudropmeTin)OeH3oara,;

4-{4-[3-6pom-5-(Tpudropmernn)penokcu]-3-meroxkcudpennn }-2H,4H,5H,6H, 7H-
npasoo| 3,4-b lnupunuH-6-oHa,

4-{4-[3,5-6uc(tpudpropmerun)penokcu|-3-meroxkcudpenun }-2H,4H,5H,6H, 7H-
npasodo| 3,4-b lnupunuH-6-oHa,

4-[4-(3,5-nu-mpem-Oytundenokcn)-3-meroxcubenun|-2H,4H,5H,6H, 7H-
npasono|3,4-bnupunuH-6-0Ha,

4-[4-(2-{6uukio[1.1.1]nenran-1-un } peHokcu)-3-meTokcudermn |-
2H,4H,5H,6H, 7H-tupa3ono|[3,4-b JnupuanH-6-0Ha,

4-(2-metokcu-4-{6-oxco-2H,4H,5H,6H, 7 H-tupazono| 3,4-b | nupunnn-4-
un } peHokcn)Had TanuH- 1 -kapOoHUTpIIIA,

4-[4-(2,3-purunpo-/ H-uapen-4-unokcu)-3-metoxkcudenwn |-2H,4H,5H,6 H, 7H-
nnpasoo| 3,4-b lnupunuH-6-oHa,

4-{4-[(2,2-mumetnn-2,3-quruapo- 1-6en3odypan-7-ui)okcu|-3-MeToKCU( eHIT § -
2H,4H,5H,6H, 7H-upa3zono| 3,4-b JnupuanH-6-0Ha,

4-[4-(2,3-purunpo-/ H-uapen-5-unokcu)-3-meroxkcudennn |-2H,4H,5H,6 H, 7H-
npasoo| 3,4-b lnupunuH-6-oHa,

meTui-8-(2-metokcu-4-{6-oxco-2H,4H,5H,6 H, 7 H-tupazono| 3,4-b | nupunun-4-
11 } QEHOKCH )X MHOJINH-5-KapOoKcuara,

4-(3-metokcu-4-penoxcudpennn)-2H,4H,5H,6H, 7H-nupazono|3,4-b lnupunus-6-oHa,
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4-{3-6pom-4-[3-metokcu-S-(tpudropmerun)penokcu|penwnn }-2H,4H,5H,6H, 7H-
npasoo| 3,4-b lnupunuH-6-oHa,

3-mpem-0ytun-4-(4-{6-oxco-2H,4H,5H,6H, 7H-nupazono[3,4-b lnupuaun-4-
1 } peHOKCH )OEH30HUTPHUIIA,

4-{4-[3-meTokcu-5-(tpudropmerin)penokcu|benun }-2H,4H,5H,6H, 7H-
nupasoo| 3,4-b lnupunuH-6-oHa,

3-mpem-0ytun-4-(2-metun-4-{6-oxco-2H,4H,5H,6H, 7 H-upazono[ 3,4-b | mupuann-4-
w1 } PeHOKCH )OS H30HUTPHIIA,

4-{4-[3-meTokcu-5-(tpudropmerin)penokcul-3-merundennn }-2H,4H,5H,6H, 7H-
nrpasoo| 3,4-b lnupunuH-6-oHa,

4-{3-¢prop-4-[3-merokcu-S-(tpudropmernn)benokcu |pennn }-2H,4H,5H,6H, 7H-
nrpasoo| 3,4-b lnupunuH-6-oHa,

4-{4-[2-(nenTadTop-AS-cynbdanun)peHokcH |-3-(TpupTopmeTokcH )peHun § -
2H,4H,5H,6H, 7H-mmpa3zono| 3,4-b JnupuanH-6-0Ha,

4-{4-[2-(nenradTop-AS-cynbbanun)penokcu |pennn }-2H,4H,5H,6H, 7H-
npasoo| 3,4-b lnupunuH-6-oHa,

4-[3-(Tpudropmerokcn)-4-[ 2-(tpudTopmerun)benokcu|pennn|-2H,4H,5H,6H, 7H-
npasodo| 3,4-b lnupunuH-6-oHa,

3-mpem-0ytun-4-(2-merokcu-4-{6-oxco-2H,4H,5H,6H, 7H-nupazono[3,4-b Jnupuaus-
4-un } peHOKCH)OEH30HHOM KUCIIOTHI,

3-(2-metokcu-4-{6-oxco-2H,4H,5H,6H, 7H-nupazono[ 3,4-b | nupuaun-4-
w1 } heHokcH)-5-(TpudTopMeTHIT)0EH30MHOM KUCIIOTHI,

4-{3-merokcu-4-[3-metui-S-(tpudropmernn)benokcu |penwn }-2H, 4H,5H,6H, 7H-
npasoo| 3,4-b lnupunuH-6-oHa,

4-[4-(3,5-numernndenokcn)-3-merokcudenun|-2H,4H,5H,6 H, 7H-nupazono[ 3,4-
bnupunnH-6-0Ha,

4-{3-merokcu-4-[2-metnin-4-(tpudropmerun)berokcu |pernn -2H,4H,5H, 6H, 7H-
nnpasoo| 3,4-b lnupunuH-6-oHa,

4-[4-(2,4-numernndenokcn)-3-merokcnubenun|-2H,4H,5H,6 H, 7H-nupazonol[ 3,4-
bnupunnH-6-0Ha,

4-[4-(2-mpem-0yTun-4-3tundenokcu)-3-metokcudenun |-2H,6 H, 7H-nupazomnol 3,4-
blnupunux-6-0Ha,

4-[4-(2-mpem-0yTun-4-meroxkcudeHokcn )-3-meroxkcupennn |-2H, 6 H, 7H-
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npasoo| 3,4-b lnupunuH-6-oHa,

4-[4-(2-mpem-0yTun-4-merundenokcu)-3-merokcupenun|-2H, 6 H, 7H-nupasono[ 3,4-
blnupunun-6-oHa,

4-[4-(4-6pom-2-mpem-OyTundenokcu)-3-merokcudennn|-2H, 6H, 7H-nupazono|3,4-
bnupunuH-6-0Ha,

4-(2-metokcu-4-{6-oxkco-2H,6H, 7H-nupazono[ 3,4-bnupunun-4-un } penokcn)-3-
(TpudropmMeTIIT)OEH3OHUTPUIIA;

metui-4-{4-[3,5-0uc(rpudropmermn)penokcu]-3-meTokcupeHm } -6-0Kco-
2H,4H,5H,6H, 7H-upazono[ 3,4-b Jnupuaun-5-kapOokcunara,

stunn-4-{4-[3,5-6uc(TpudTopmeTiun)peHOKCH |-3-MeTOKC UG €HMI § -6-0KCO-
2H,4H,5H,6H, 7H-tupazono[ 3,4-b Jnupuaun-5S-kapOokcunara,

4-{4-[3,5-0uc(tpudropmernn)peHokcH |-3-MmeTokcudpernn } - N, N-TumMe THiI-6-0KCo-
2H,4H,5H,6H, 7H-tupa3zono[ 3,4-b Jnupuann-5-kapOokcamuna;

4-{4-[3,5-0uc(tpudropmernin)penokcu|-3-meTokcudenn } -V, N-qu3Tni-6-okco-
2H,4H,5H,6H, 7H-tupazono| 3,4-b Jnupuann-S-kapOokcamuna;

4-{4-[3,5-6uc(tpudpropmerun)penokcu|-3-meroxkcudpenun }-/H,2H,3H,4H, 6 H-
nuppono|3,4-b lnupunuH-2-oHa;

4-{4-[3-(nudpTopmerun)-5-(tpudropmern)peHoKcH |-3-MeToKCup eHu § -
2H,4H,5H,6H,7H-nupazono|3,4-b lnupunuH-6-oHa,

4-{4-[2-(audpTopmeTin)-4-(TpudpTopmMeTi)HeHOKCH | -3 -METOKCH( €HIIT | -
2H,4H,5H,6H,7H-nupazono|3,4-b lnupunnH-6-oHa,

(+)-4-{4-[3,5-6uc(tpudpropmerni)penokcu]-3-meroxkcudpennn } -2H,4H,5H,6H, 7H-
npasoo| 3,4-b lnupunuH-6-oHa,

(-)-4-{4-[3,5-6uc(rpudropmermn)penokcul-3-metokcubenun }-2H,4H,5H,6H, 7H-
npasoo| 3,4-b lnupunuH-6-oHa,

(+)-4-[4-(3,5-numernndenokcu)-3-merokcubenun|-2H,4H,5H,6 H, 7H-ttupazono| 3,4-
bnupunnH-6-0Ha,

(-)-4-[4-(3,5-mumeTtundenokcn)-3-meroxcudpennn|-2H,4H,5H, 6H, 7H-nmpazono| 3,4-
b nupuanH-6-0Ha,

(+)-4-{3-meTokcu-4-[3-meTmn-S-(tpudropmerin)beHokcH | peHn } -
2H,4H,5H,6H, 7H-tupa3zono| 3,4-b [nupuanHa-6-0Ha,

(-)-4-{3-merokcu-4-[3-metun-5-(rpudpropmernn)penoxcu|benwn }-2H,4H,5H,6H, 7H-

npasoo| 3,4-b lnupunuH-6-oHa,
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(H)-4-{4-[3-(mudpTopmernn)-5-(tpudropmernn)penokcu]-3-meTokcud eHm } -
2H,4H,5H,6H, 7H-ttupazono| 3,4-b lnupuann-6-oHa, u

(-)-4-{4-[3-(aupTopmeTm)-5-(TpupTOpMeTHI )P EHOKCH |- 3-METOKCUDEHNIT | -
2H,4H,5H,6H,7H-ttupa3zono| 3,4-b lnupunuH-6-oHa.

15. Coenunenue no 1. 1, KOTOpoOe MPEACTaBIAET COOOH

(+)-4-{4-[3,5-6uc(tpudpropmernin)penokcu]-3-meroxcudennn } -2H,4H,5H,6H, 7H-
npa3oio| 3,4-b [nupuauH-6-0H; UK

(-)-4-{4-[3,5-6uc(rpudropmermn)penokcul-3-metokcubenun }-2H,4H,5H,6H, 7H-
nrpa3ono| 3,4-bnupuauH-6-0H.

16. JlekapCTBEHHOE CpEIACTBO, XapakTepU3YyIOIIEeeCs TEM, YTO OHO COJEPIKUT
coenuaenne Gopmysl I mo mobomy u3 nm. 1-15 unm ero papmaueBTHUECKH MPUEMIIEMYIO
COJIb.

17. Coenunenue mo grobomy u3 . 1-15 win ero papManeBTHYeCKH MpreMieMasi COb
11 IPUMEHEHHUs B TEPAIHU.

18. Coenunenue mo qrobomy u3 . 1-15 wim ero papmManeBTHIECKH MpreMIieMast oMb
1N TepaneBTHUecKoro w/mnu  npodunaktuueckoro nedeHuss ERRao-omocpenoBaHHBIX
3a00NeBaHM MJIN COCTOSIHUIA.

19. Coenunenue mo arob6omy u3 . 1-15 wim ero papmMareBTHHIECKH MpreMIieMasi CoJb
st nevenuss ERRa-onocpenoBaHHOro paka.

20. Coenunenue mo grobomy u3 . 1-15 unu ero ¢papmaneBTHUECKH MpUEeMJIeMas COJb
IS IEYEHUSI IO MEHbIIEH Mepe OHOTO COCTOSIHHSI, BBIOPAHHOTO M3 paKa JIETKOTO, MEJIAHOMBI,
paka SHAOMETPHUS U OCTPOrO0 MUEJIIOUAHOTO JIEHKO3a.

21. Coequnenue 1o modomy u3 1. 1-15 wnu ero ¢papmaneBTHUECKH IpUeMieMasi COJb
IUIS1 JICYSHHS TTI0 MEHbLIEH Mepe OHOTO COCTOSTHHSI, BHIOPAHHOTO M3 paka MOJIOYHOM JKeJe3bl,
paka MOYEBOrO Iy3bIpsi, paka IpPENCTATENbHON >KENe3bl, paka MOMKEIyIOYHOU KeNesbl,
KOJIOPEKTAJILHOIO PaKa U Paka SMYHUKA.

22. Coenunenue 1o obomy u3 . 1-15 wnum ero ¢papmaneBTHUeCKr pueMyieMasi CoJib
1T JTedeHus caxapHoro auadera 11 Tuma.

23. dapmaneBTHYECKas KOMITO3MLMSA, conepkamas coenuHenune ¢opmynel I mo
mobomy w3 mm. 1-15 wnm ero QapmaneBTHYECKH MPUEMIIEMYIO COJb U OOUH Wi Oojiee
(dapManeBTUIECKH MPUEMIIEMbIX 3KCLIUITHEHTOB.

24. QapmaneBTHYECKass KOMIIO3MLMs MO M. 23, IONOJHUTENBHO COAEp:Kalas IO

MEHbIIEN Mepe OANH AOMOJHUTENbHBIN TEPANEBTUUECKU AKTUBHBIN areHT.
SAMEHAIOINHA JIMCT
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