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IIpexmecTByommuii ypoBeHb TEXHHKH

Ces3aHHBIN ¢ 3cTporeHoM penenitop anbda (ERRa) npeacrasnser codoii 6enok 45,5 kmmomanbToH (k/la)
u3 423 aMUHOKHCIOTHBIX OCTaTKOB, KOTOPBIH MPUHAIICKHUT CYIEPCEMEUCTBY saepHbIX perentopoB (NR). Oto
CEMEHCTBO SAEPHBIX PELENTOPOB comepkHuT 48 reHos, xoaupytomux JJHK-cBs3pIBaomye TpaHCKPUIIIIMOHHEIE
(hakTOpHI, KOTOPBIE BOBJICUYEHBI B PETYILLUI0 Pa3HOOOPA3HBIX (PYHKIIMH, B TOM YHCIIE, CPEAH IPOUYEro, TOMEeo-
CTa3, penpoayKuuio, pazpurue u Metabomm3m. CemeiictBo ERR, moarpymma NR3B, coctout u3 ERRa, ERR- u
ERR-y; Ha ceromHsMHUN A€Hb YHIOT€HHBIE JIUTaHAbl He ObUIN MAECHTU(GUINPOBAHBI HU JJIsL OMHOW 13 n3odopm
ERR, 1 moaToMy 0OHM cUUTAIOTCS Op(aHHBIMH PEICTITOPAMH.

B Bookout et al. Anatomical profiling of nuclear receptor expression reveals a hierarchical transcriptional
network, Cell. 126:789-99 (2006), ananmu3 npodwmis sxcnpeccun 3tux Tpex uzodopm ERR B macmrabax Bcero
oprannsMa BeissBIIL, yTo ERRo mmpoko pacrpocTpaHeH co 3HAUUTENBHON KCTpeccuer Oenka B OOJBIIMHCTBE
TKaHel B3pocibix. HokayTHble uccnenoBanus uieHoB cemeiicTBa ERR BBISIBUIIH, YTO KaXKABIH pEeLIENTOP UMEET
TKaHe- ¥ QyHKIHA-CIenn(UIHBIe MeTaboIndeckne (PeHOTUITB, KOTOPBIE BaXKHBI IS aJalTalldl K SHEpreTHye-
CKOMY CTpecCy Ha ypOBHE BCEro opranniMa. HokayTHBIE MicCIeTOBaHUS TaKKe TIOKA3aIl OTPAaHWICHHYIO in Vivo
KOMIICHCAIMIO cpeu wieHoB cemelictBa ERR. B 3ToM KOHTEeKcTe MOXKHO OTMETHTBH CBEICHHS, M3JIOKCHHBIC,
cpenu mpouero, B Tremblay et al. The NR3B subgroup: overview, Nuclear Receptor Signaling, 5:¢009 (2007).

I'enoMHubIe MccemoBaHus moka3and, 9To ERRo perynmupyer Gonbiioe konmmdecTBo reHoB. Cremyromye
MCTOYHHMKN WH(OpPMAIMU SBISIOTCS WIUTIOCTPATHBHBEIMU B 3ToM oTHomreHun: Puigserver et al. Cold-inducible
coactivator of nuclear receptors linked to adaptive thermogenesis, Cell. 92(6):829-839 (1998); Yoon et al. Con-
trol 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 tran-
scriptional control of energy metabolism in cardiac and skeletal muscle, Mol. Cell Biol. 24(20):9079-9091
(2004); n Mootha et al. ERRa u Gabpa/b specify PGC-1 alpha-dependent oxidative phosphorylation gene ex-
pression that is altered in diabetic muscle, Proc. Natl. Acad. Sci. USA, 101(17):6570-6575 (2004).

OTH MCTOYHUKHM WH()OPMAIMHU ITOATBEPXKIAIOT (HU3HOIorHYecKyro Monens GyHKimn ERRa B perymsiun
SHEPreTHIecKOro MeTaboim3Ma M, B YaCTHOCTH, B TPAHCKPHUIILIMOHHOW PETyIALIUN T€HOB, HEOOXOAUMBIX IS
MHUTOXOHJIPHAILHOTO OMOTEHEe3a, IUKJIA TPUKAPOOHOBBIX KHUCIIOT, OKHCIUTEIHLHOTO (HOCPOPUINPOBAHHS, OKUC-
JICHUSI )KUPHBIX KUCIIOT M MeTaboin3Ma sunuaoB. B wactHoctn, ERRa nHAynmpyet sxcnpeccuro saepHoro pec-
nuparopHoro dakropa 1 (NRF1), GA-ces3biBatomero 6enka anspa (GABPo) u akruBupyemoro npomnudeparo-
poM nepokcucoM penentopa anbha (PPARa). KoakruBatops! siiepHBIX penenTopoB KoakTuBarop l-anbga ak-
THUBHpYeMoro mnpoiudepaTtopom nepokcucom penenropa ramma (PGC-1a), PGC-1p n cBs3aHHBINH ¢ KOAKTHBa-
TOPOM aKTHBHPYEMOTO TposidepaTopoM nepokcrucoM perenrtopa ramma 6emok 1 (PPRC-1) yqactBytot B pery-
JSIOMY 3THX TeHOB U B ayTtoperymsiiuu skcnpeccu ERRo. PGC-1ol axcnpeccupyercst Ipu HU3KUX Oa3ajbHBIX
YPOBHSIX, HO HHIYLIUPYETCS TOJOAaHHEM U ApYruMH Metabonndeckumu crpeccamu. PGC-13, cBsi3aHHbII Koak-
THUBATOP, UMEET CXOAHBIC (DYHKIMH, HO €ro 3KCIPECcCHs HE MOXKET PEryJIMpPOBATHCS TaK CHIBHO KOJCOAHUSIMHU
sHepronoTpebiaeHus. HampoTus, xopenpeccopsl, KoTopble cBsa3biBatoTcsi ¢ ERR, Takue kak xopernpeccop suep-
HBI perienTop-B3aumoaerictBytommii 6enok 140 (RIP140), konkypupyrot ¢ koaktuBaropamu ERR 3a orpura-
TenpHy!o peryisanuio ERR-3aBucumoit sxcrpeccuu rexa.

[TnetipoTpomHoe Bo3neiicTBue akTuBHOCTH ERROL Ha sHepreTnueckuil METaboOIM3M 3aHHTEPECOBA aBTO-
POB HACTOSIIET0 W300pEeTEeHNsI B BO3MOXXHOCTH TOTO, YTO OH JOJDKEH CTaTh MHIICHBIO UL PACKPBITHS HOBBIX
Tepanuil ans 3a0oJeBaHM, NMPU KOTOPBIX METAOOIMYECKHE PACCTPONCTBA MM MOIM(HUKAIINH HWIPAIOT ILIEH-
TPaNbHYIO POJIb, TAKUX Kak AuabeT 2 Tuma, Iporpeccupyomnas cepAedHas HeI0CTaTOYHOCTh, OCTEOIIOPO3 U PaK.
Oco0sr1it nHTEpEc npencrasisier ERRaa B kauecTBe HOBOW MUIIEHM JUTS TEPAITUK OITYXOJIEi MOCPEACTBOM BO3-
JEWCTBHS HA PETYISIHUIO SJHEPIeTHYECKOTO MEeTabo0IM3Ma OIyXO0JIEBBIX KIIETOK, aCCOLMMPOBAHHOTO C SHEPIeTH-
YECKHM CTPECCOM B MUKPOOKpYX)eHUHU onyxonu. 1 oTaensHblit nuTepec npeactasisier ERRa B kauecTBe HOBOM
MUILIEHN IJIsl TEPaleBTUUECKOTO JICUEHHs BHUAOB paka CO CTBOJIONOIOOHBIMH CBOMCTBaMH, PAaKOBBIMH CTBOJIO-
BbIMHU kieTkaMHu (CSC), onyxonb-unnnuupyromumu kinetkamu (TIC) u nupkynupyomyuMy omyXoJieBbIMU KIET-
kamu (CTC), koTOpble HAXOAATCS B 3aBUCHMOCTH OT MHUTOXOHJIPHAJIBHOTO JBIXaHHS JJISl YAOBJIETBOPEHHUS CBOMX
JSHEPTEeTUIECKUX MOTPEOHOCTEH.

W3BecTHO, UTO MHUIIMMPOBAHUE U Pa3BUTHE Paka CBI3aHO, B YACTHOCTH, C CEPhE3HBIMU METa00IMYECKIMHA
W3MEHEHHUAMH, 1 MHUTOXOHJPHHN UTPAIOT KIIFOYEBYIO POJIb B Oommyxoserenesze. O0mieli anomanmel, HabIogaeMoin
TP MHOTHUX THIIaX paka, Ha3piBaeMoi s dekrom BapOypra, sBiseTcss CABUT B MeTaOOIHM3ME TITIOKO3BI OT OKHC-
JUTEIBHOTO (HOCHOPHUIMPOBAHUS K adPOOHOMY TIIHMKOJIN3Y, U OH XapaKTepU3yeTCs PE3KUM YBEIHYCHHEM IIO-
TpeOJIEHUS TIIOKO3BI, COMPOBOXKIAIOIINMCS MOBBIIIEHHEM TEeMIIa SKCKPEIHH JIAKTaTa HE3aBUCHMMO OT OTHOCH-
TEJIBHOTO COJIEP KaHMs KHCIOPO/a; adpOOHBIN TIIMKOJIN3 yIOBIETBOPSIET MeTabOIMYeCKNe IIOTPEOHOCTH B BBICO-
KOI1 cTernenn nmponudepaTHBHBIX KIETOK, BKJIIOYAsk 00eCIIeYeHNe T0CTaTOYHOM SHepTuel n obecreyeHne HaKoI-
JICHUS TIPEIIIIECTBEHHUKOB NIl aHabonmueckux peakinuii. LeBleu et al. (PGC-1a mediates mitochondrial bio-
genesis and oxidative phosphorylation in cancer cells to promote metastasis, Nat. Cell Biol. 16(10):992-1
(2014)) mpomeMOHCTPUPOBAIM, YTO OIYXOJICBBIE KJIETKH NPOSBIAIOT META0OJUUYECKYIO IUIACTUYHOCTD JUIS
BKJIFOUEHUS JIUOO TIIUKOIJIN3A, JTMOO OKHCINTENIBHOTO (OChHOPHIMPOBAHUS B 3aBUCUMOCTH OT OKPY>KEHHS OITyXO-
Jed 1 uX nponuepaTHBHOTO WINM METAacTa3UpYIOmEero (GeHOTHIa BO BpeMsl MpOrpeccupoBaHus paka. Takum
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00pa3zoM, OYEBHIHO, YTO HAINPABICHHOE BO3/ICHCTBUE HAa METACTATHUECKHUE MPEALIECTBEHHUKH W PE3UCTCHTHBIE
OITyXOJICBBIC KJICTKU JTOJDKHO MPOUCXOTUTH HE TOJIBKO TTHUKOJUTHYCCKUM ITYyTEM, HO U IIyTeM MHTOXOHPUATb-
HOTO OKHCITUTEILHOTO (GOoCHOPHINPOBAHHUS.

ERRa, Bmecte ¢ PGClo/p, KOHTpOIMpPYET Peryisnuio TeHOB, KOAUPYIOMMX (EPMEHTHI B IIUKJIE TPUKap-
6onoBOM KuCHOTHI (TCA), n oxuciurensHoe GochopunupoBanue. Kak obcyxkaaercs 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 3kcnpeccupyercs B
psiie paKOBBIX KIJIETOK, BKJIFOYAsl KIETKH paka MOJIOYHOH JKelle3bl U paka IpeAcTaTeIbHON JKee3bl, U CBs3aH C
Oonee MHBa3WBHBIM 3200JIeBaHHEM U 00JIe€ BRICOKUM PHUCKOM PEIMIUBOB MPH 000MX ITHX THUIAX paKa.

B Chang et al. Metabolic regulator ERRa, downstream target of HER2/IGF-1R, 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) 3a10KyMEeHTHPOBAHO,
yro ERRa 5kcnpeccupyercst B OONBIIMHCTBE PAKOBBIX OIYXOJICH, M YTO IOBBIIICHHAS! aKTUBHOCTB 3TOTO PELeTl-
TOpa CBSI3aHA C HETATHBHBIM HCXOJ0M Kak IPH pake MOJIOYHOH jKeJe3bl, TaK U IPH pake ssMIHuKa. B mepBoM u3
9THX UCTOYHUKOB HH(OOPMAIMH MOITBEPKAACTCS, YTO STOT TPAHCKPHUITIIUOHHBIN (haKTOP BOBJICUCH B MHUTOXOH/I-
pHUAIBHBIN OMOTEHE3, a TAKXKE B PETYIIAIHIO OKHCIUTEIEHOTO (pochopiutupoBanus. ITOT MOCICIHUN MYHKT CUU-
TaeTCs BaXXHBIM, TaK KaK YCTOHYMBOCTh K MHTHOMpoBaHWI0O KRAS myTu mpu pake momKeIryTOYHON KEIe3bl,
uaruouropam BRAF mpu mMenaHoMme W OKCATUILIATHHY U S-QTOPYpalily IPU pake 000JOYHOHN KHIIKU TaKKe
CBSI3aHBI CO CIIBUTOM K OKHCIIMTEIEHOMY METa00IH3MY.

[To3TOMy aBTOpBI HACTOSIIETO M300PETCHUS BBIABUHYIIH MPEIIIOIOKECHUE, YTO HHIHOUPOBAHHUE aKTHBHO-
ctit ERRo TO3BOJIHAT CENEKTUBHO HAPYIIATH MUTOXOHIPHATIBHYIO (DYHKIIMIO TIPU PaKe, B YACTHOCTHU IIPH BBIIIC-
YIOMSHYTBIX THIIAX paka. J{is 3To# menw, HO B PaBHOW CTENCHU JUIS MOJIC3HOCTH B JedeHuH apyrux ERRo-
OTIOCPEZIOBaHHBIX 3a00JICBaHMIT U COCTOSIHUI OHHM pa3paboTaliii HEKOBAICHTHBIE HECTEPOUIHBIE OOpaTHBIE aro-
Huctsel ERRa.

Kpatkoe n3no:xkenue cylmiHOCTH H300peTeHH

B cooTBeTcTBHM C IIEPBBIM aCMEKTOM HACTOSIIETO M300PETEHUS MPEIOKEHO COeNNHEHHUE COTIacHO (op-

Mmye |

Ag
Aa/ \Am
P\
Asy
o Al -
|

|
A A,

(®opmyna I)

WK ero (papMareBTUICCKU IprueMiieMast CoJib, TIe

Y mpencraBiseT co0Oi OAMHAPHYIO YIIIEPOI-YTIACPOTHYIO CBSI3b WM JIBOMHYIO YIICPOI-YIICPOIHYIO
CBSI3b, TIPH YCJIOBHH, YTO KOTJIa Y TPEACTABIIACT COO0H NMBOHHYIO yriepoa-yriepoaHylo cBs3b, Toraa R'yjs 1 Ry
OTCYTCTBYIOT;

OJIHO M3 TpeX MOJoXeHUH A;-A; mpencraBiser coboit muoo S, mubo NR,, ocTalbHBIE 1Ba MOJOKEHUS
A;-Asz mpencrasisiioT coboit N wim CR;, CR,, CR; cOOTBETCTBEHHO;

R mpenacrasiser coboit H nmm metu;

R;-R; HEe3aBHCHMO mpeacTaBisatoT coboit H, MeTHII, aMHHO WIIH TaJIOTEH;

Ay4-A; pencraBisitor co6oit CR,, CRs, CRg 1 CR; cOOTBETCTBEHHO;

Ag-Aj, mpenctasistor coboit N mmu CRg, CRy, CRy, CRj; 1 CR;; COOTBETCTBEHHO, IPU YCIOBHHU, YTO HE
OoJee 4YeM JiBa U3 ISITH TMOJIOKECHUH Ag-Aj, OTHOBPEMEHHO MOTYT HPEACTaBIATH CO00H N;

R4-R; HezaBucumMo npencrapistot co6oit H, ranoren, C(1-3)ankoken, C(1-3)amkun;

Rg-Ri, HesaBucumo mpesctasnstor coboit H, ramoren, C(1-3)anxokcu, Cj4)ankui, IMaHO, HUTPO,
-C(=0)OR7, ruppoxcwmi, C(3-6)uukoankwi, 6eH3wmi, perm, -SFs, onmukno[1.1.1]nenran;

nii Rg m mubo Rg, 1160 Ry KOHIEHCHPOBaHBI U 00pa3ylOT apOMaTHIECKOE MM HEApOMATHUECKOE TISATH-
CEMHUWICHHOE KOJIBII0, COEepIKaIee IBA-CEMb aTOMOB YIJIepOia U HOJIb-TPH TETEPOATOMA; M BCE aTOMBI YIJIEPO-
Jla BO3MOJKHO 3aMEIICeHbI OJHUM MU 00Jiee YeM OJHUM METHJIOM, TaJJOT€HOM HITH THAPOKCHUIIOM;

R; mpeacrasnser coboit H nmm metun;

R4 mpeactasisier co6oit NH, O winu S;

R'ys mpencraBnser coboit H, ranmoren, C(1-4)amkmn, -C(=0)OR ;7 wim -C(=0)NR ;R ;7;

R,s mpencrapnser coboit H, ranoren wim C(1-4)ankur;
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R,¢ mpencrasnser coboit H; u

R,; mpencraBnser coboi H, MeTwi vt 3Tui,

rae aromsel yraepona B C(1-4)ankune, C(1-3)ankumne, MeTHIe U dTHIIE BO3MOXKHO 3aMEIIEHBI OJHUM FUTH
OoJee yeM OJHUM TAJOTCHOM WIIM THIPOKCHIIOM, T1e aTOMbI yriepoaa B C(3-6)IUKI0aIKiuiIe BO3MOXHO 3aMe-
MICHBI TAIOTEHOM WJIM METUJIOM, | Te aToMbI yriiepoaa B C(1-3)aakokcu BO3MOXKHO 3aMeIeHbl OJHUM W 00-
Jiee 9eM OJTHUM F Wi THIPOKCHITOM.

B npyrom BormiomeHuN N300peTeHNE OTHOCUTCS K COSAMHEHUIO coryiacHo dopmyne I, tae A nmpeacraBis-
et coboii N, A, mpencraBiseT coboii NR,, u A; mipencrasiser coboit CR;, B wacTHOCTH, TIie A| TpeACTaBIISIET
coboii N, A, mpencrapnser coboit NH u A; npeacrasisier coboit CH.

B nmpyrom BoIUIOIIEHNH H300pETEHNUE OTHOCUTCS K COSAMHEHHIO coriiacHo gopmyie I, roe Rs nmpencrapmns-
et coboit C(1-3)ankokcw, u Ry, Rg 1 Ry mpencrasistor coboit H, B wactHOCTH, THe Rs npeacrasnser coboii me-
TokcH, U Ry, R¢ u R; mpencrasnsrot coboit H.

B npyrom BommomeHnn U300peTEHIE OTHOCHTCS K COSAMHEHHIO coriacHo dopmyne I, toe Ag-Aj, mpen-
ctaBistioT coboit CRg, CRy, CR;y, CR|; 1 CR |, COOTBETCTBEHHO.

B apyrom BortutomeHny H300peTeHne OTHOCUTCS K coeuHeHHIo coraacHo Gopmyne I, rme Rg-R, He3aBu-
cumo npenctaBistoT coboir H, C(1-4)ankwmn, ramoren, ruapokcui, C(1-3)ankokcn, B 9acTHOCTH, Te Ro u Ry
npenctaBisioT coboir C(1-4)amkun, u Rg, Rjop u R, npencrasmsitior codboii H, B wactHocTH, e Ro 1 Ry mpen-
craBisiioT coboit CFs3, u Rg, Rig 1 Ry, mpencrasnsror coboit H.

B npyrom BormutomeHnn M300peTeHHEe OTHOCUTCS K COSAMHEHUIO coriacHo ¢opmyne I, rne Ri; mpencras-
nsieT coboit H.

B apyroM BOILIOIIEHUU M300pETEHUE OTHOCHTCS K COCIUHECHHUIO cornacHo (opmyne I, roe Ry, mpencras-
nset coboit O.

B nmpyrom BorutonieHIH H300pETEHUE OTHOCUTCS K COSTUHEHUIO cornacHo dopmyie I, rae Risu R'ys mpen-
CTaBJISIOT coboit H.

B npyrom BormomnieHnu n300peTeHre OTHOCUTCS K COSAMHEHHIO cornacHo Gopmyne I, roe Y mpencrapis-
€T co00i OIMHAPHYIO YTIEPOA-YTIAEPOIHYIO CBS3b.

B nmpyrom BorutonmeHnn U300peTeHre OTHOCUTCS K COSIUHEHHIO coryiacHo (Gopmydie I, kotopoe BeIOpaHO
W3 TPYIIbI, COCTOSIEH U3

4-[3-meroxcu-4-(3-metundenokcu)benun]-2H,4H, 5H,6H, 7H-nmupazono| 3,4-b Jnupunun-6-

OHa;

4-(2-meroxcu-4-{6-okco-2H,4H,5H,6H, 7H-nupazono|[3,4-bnupuaus-4-un } peHokcm)-3-
(TpudTopMeTHIT)OEH3OHUTPHIIA,

4-[3-merokcu-4-(2-uurpodenoxcu)benmn]-2H,4H,5H,6H, 7H-nupasono| 3,4-b Jnupunus-6-
OHA;

4-{3-merokcu-4-[2-(tpudropmernn)benokcu|benun }-2H,4H, 5H,6H, 7H-nupazomno[ 3,4-
b]nnpuanH-6-0Ha,

4-{3-metokcu-4-[4-(tpudropmernn)benokcu|benun } -2H, 4H,5H,6H, 7H-nupazomno| 3,4-
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blnupuanH-6-0Ha,

4-{3-metokcu-4-[3-(tpudropmermn)penokculbenun }-2H,4H,5H,6H, 7H-nmupazomno[ 3 ,4-
blnupuauH-6-0Ha,

4-[4-(2-6pombpenokcu)-3-meroxcudennn)-2H,4H,5H,6H, 7H-nupasono[ 3,4-b Jnupuanu-6-
OHa;

4-[3-merokcu-4-(2-metundeHoxcn)pennn|-2H,4H,5H,6H, 7H-tiupazono| 3,4-b [nupuaun-6-
OHa;

2-(2-merokcu-4-{6-oxco-2H,4H,5H, 6H, 7 H-tupazoo[3,4-b lnupuaun-4-
v} peHOKCH)OCH30HUTPHIIA,

4-[4-(2-mpem-6ytundenoxcu)-3-meroxcubenun]-2H,4H,5H,6H, 7H-nupazono[3,4-
blnupuauH-6-0oHa,

4-[4-(2-xn0opdenoxcn)-3-meroxcudenwn|-2H,4H, 5H,6H, 7H-nupa3zono| 3,4-bnupuaiH-6-
OHa;

4-{3-merokcu-4-[ 2-(tpudropmetokcu ))benokcu |penunn }-2H,4H,5H, 6H, 7H-nupazomno| 3,4-
blnupuanH-6-0Ha,

4-[3-merokcu-4-(2-metoxcuenoken)penun]-2H,4H,5H,6H, 7H-nupasono[ 3,4-b Jnupunun-6-
OHa;

4-[4-(3-6pombpenoxcu)-3-metoxcudenun)-2H,4H,5H,6H, 7H-nupasono[ 3,4-b Jnupuann-6-
OHa;

4-[4-(3-mpem-OyTundenokcn)-3-meroxcubenun|-2H,4H,5H,6H, 7H-niupazono[ 3,4-
b]nupunuH-6-0Ha,

4-[4-(3-xn0opdenoxcn)-3-meroxeubenmn|-2H,4H,5H,6H, 7H-nupazono[ 3,4-bnupunuH-6-
OHa;

4-{3-merokcu-4-[3-(tpudropmerokcu)penokcu]benun }-2H,4H,5H, 6H, 7H-tiupasono[3,4-
blnupuauH-6-0Ha,

4-[3-merokcu-4-(3-metokcudenokcu )penun|-2H,4H,5H, 6H, 7H-nupazono| 3,4-b [ nupuauH-6-

OHa;

meTun-3-(2-merokcu-4-{6-okco-2H,4H,5H,6H, 7 H-tpa3oio[ 3,4-b lnupuaun-4-
nn } heHokcn)OeHsoara,

4-[4-(2-3rundenoxcn)-3-meroxcubenws|-2H,4H,5H, 6H, 7H-nupazono[ 3,4-bnupugun-6-
OHa;

4-[4-(3-3tundenokcu)-3-merokcudennn|-2H,4H,5H, 6H, 7H-niupazoso[ 3,4-b lnupuaun-6-
OHa;

4-[3-metokcu-4-(2-npormmndeHokcn)benun|-2H,4H, 5H,6H, 7H-mmpasono| 3,4-b lnupunuH-6-
OHa;

4-{3-merokcu-4-[ 2-(nponaH-2-wn)peHokcu |henun }-2H, 4H,5H, 6H, 7H-niupazono| 3,4-
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b]npuauH-6-oHa,

4-[3-merokcu-4-(2-penundenoxcu)penun)-2H,4H,5H,6H, 7H-nupaszono[ 3,4-b lnupuaus-6-
OHa;

4-[4-(2-uuknonentundenokcu)-3-meroxcudenun]-2H,4H,5H,6H, 7H-nupazono[3,4-
blnupuanH-6-0Ha,

4-[4-(2-6ensundenokcn)-3-merokcudennn|-2H,4H,5H,6H, 7H-nupasono[ 3,4-b Jnupuans-6-
OHA;

4-[4-(2-mpem-6yTun-4-metokcudeHoken)-3-meroxcubennn]-2H,4H,5H,6H, 7H-
nupa3oio[3,4-bnupunun-6-oHa;

4-[4-(2-unknonpomwidenokcu)-3-meroxcudenwnn|-2H,4H,5H, 6H, 7H-niupazono[ 3,4-
b]nupunun-6-0Ha,

4-[4-(3-mpem-Oytun-4-runpokcudenokcu)-3-merokcudennn|-2H,4H,5H,6H, 7H-
nupa3oio[3,4-bnupunun-6-oHa;

4-{3-metokcu-4-[3-(nponan-2-un)denoxcu|penun}-2H,4H,5H,6H, 7H-nnpazono| 3,4-
b]nupuanH-6-oHa,

4-[4-(3-uuxknonponundenoxcu)-3-merokcudenun)-2H,4H,5H,6H, 7H-nupazono[3,4-
b]nupuanH-6-oHa,

4-[4-(2-mpem-OyTun-4-s3tundenoxcn)-3-meroxcudenwn|-2H,4H,5H,6H, 7H-pazono[ 3,4-
b]mpunuH-6-0Ha,

4-[4-(4-6pom-2-mpem-0yTundenokcn)-3-merokcubenun|-2H,4H,5H, 6H, 7H-nupazono[ 3,4-
blnupunnH-6-0Ha,

4-[4-(2-mpem-6yTun-4-metundenokcn)-3-merokcudenun]-2H,4H, 5H,6H, 7H-nupazono[ 3,4-
blnupunun-6-0Ha,

meTui-3-mpem-6y Tun-4-(2-merokcu-4-{6-oxkco-2H,4H,5H,6H, 7H-ntupasono[ 3,4-b [nupunun-
4-un}penokcu)densoara;

Mmetui-4-(2-meroxcu-4-{ 6-oxco-2H,4H,5H,6H, 7H-nupazono| 3,4-bnupuaun-4-
uin j peHokcn)HadTanun- 1-kapObokcunara;

4-[4-(2,4-nu-mpem-6yTundenoxcn)-3-merokeudenwn|-2H,4H, 5H,6H, 7H-nupazono| 3,4-
b]nupuanH-6-oHa,

4-{3-metokcu-4-[3-meTokcu-5-(tpudropmern)penoxcu |benun }-2H, 4H,5H,6H, 7H-
nupasono[3,4-bnupunrH-6-oHa,

3-mpem-Oytun-4-(2-merokcu-4-{ 6-oxco-2H,4H,5H,6H, 7H-nupaszono[ 3,4-b Jnupuaun-4-
ui j peHokcn)OeH30HNTPU A,

4-{3-merokcu-4-[2-(nenradrop-As-cynvdanun)benoxcu|penun}-2H,4H,5H,6H, 7H-
nupasoio[3,4-bnupruaun-6-oHa;

metui-3-(2-merokcu-4-{6-oxco-2H,4H,5H,6H, 7H-tapasono[ 3,4-bnupunun-4-
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ui} penokcn)-5-(tpudropmeriin)oeHsoara;

4-{4-[3-Opom-5-(tpudropmerun)benokcu]-3-meroxcudenun}-2H,4H,5H,6H, 7H-
nupaszool|3,4-bnupunH-6-oHa;

4-{4-[3,5-0uc(tpudropmerun)benokcu]-3-meroxcudenun }-2H,4H,5H,6 H, 7H-nupazono[ 3,4-
blnupunnH-6-0Ha,

4-[4-(3,5-nu-mpem-6y Tundenokcu)-3-meroxcudenmnn|-2H,4H,5H,6H, 7H-nupazono[ 3,4-
blnupunnH-6-oHa,

4-[4-(2-{6uukio| 1.1.1]nenran-1-un } penokcu)-3-merokcudenun |-2H,4H,5H,6H, 7H-
nupaszonol|3,4-bnupunnH-6-oHa;

4-(2-mertokcu-4-{6-oxco-2H,4H,5H, 6H, 7H-nnpasono[3,4-b nupunns-4-
nin} penokcn)HadTanuu- 1-kapOoHuTpuna;

4-[4-(2,3-purunpo- 1 H-unpen-4-unokcn)-3-meroxcudenwn|-2H,4H,5H,6H, 7H-nupazono[ 3,4-
b|nupunuH-6-0Ha,

4-{4-[(2,2-gumeTnn-2,3-murunpo- 1 -6e13ody pan-7-mwi)okcu -3 -MeToKCH(p e Hu § -
2H,4H,5H,6H, 7H-mmupasono[3,4-bJnupunnH-6-oHa;

4-[4-(2,3-purunpo- / H-unpen-5-unokcn)-3-meroxeudennn-2H,4H,5H,6H, 7H-nupazono[ 3,4-
b]nupunnn-6-oHa,

metui-8-(2-merokcu-4-{6-oxco-2H,4H,5H,6H, 7H-tupasono| 3,4-b \nupuaus-4-
11} GEHOKCH )X MHOJINH-5-KapOoKcunaTa;

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

4-{3-6pom-4-[3-meTokcu-5-(tpudropmernn)penoxculbennn }-2H,4H,5H,6H, 7H-
nupasonol3,4-bnupunun-6-oxa,

3-mpem-6ytun-4-(4-{6-oxco-2H,4H,5H,6H, 7H-nupazono| 3,4-b | nupunun-4-
1} hEHOKCH))OCH30HUTPIUIIA,

4-{4-[3-meTokcu-5-(TpudTopmermn)penokcu|bennn }-2H,4H,5H,6H, 7H-tmupazono[ 3,4-
b]nupunnn-6-oHa,

3-mpem-6ytun-4-(2-merun-4-{6-oxco-2H,4H,5H,6H, 7H-nupazonol3,4-b jnupunnu-4-
11} PeHOKCH)OEH30HUTPIIIA,

4-{4-[3-metokcu-5-(tpudropmerun)hernokcu]-3-merundenun }-2H,4H,5H,6H, 7H-
mupazonol[3,4-bnupunun-6-oHa,

4-{3-¢prop-4-[3-merokcu-5-(tpudTopmernn)benokculdennn }-2H,4H,5H,6H, 7H-
nupaszono[3,4-bnupunH-6-oHa,

4-{4-[2-(menTadrop-A°-cy medanmn)penokcu]-3-(tpudropmeroxcn)dernn | -
2H,4H,5H,6H, 7H-nupazono[3,4-bnupunnH-6-oHa;

4-{4-[2-(nenradrop-A°-cynsbanun)benoxculpennn }-2H,4H,5H,6H, 7H-nupasono[ 3,4-

b]mupunun-6-0Ha,
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4-[3-(rpudropmeroxcu)-4-[2-(tpudropmernn)benoxcu]bennn]-2H,4H,5H, 6H, 7H-
nupasono[3,4-bnupunun-6-oHa;

3-mpem-6ytun-4-(2-metoxcu-4-{ 6-oxco-2H,4H,5H,6H, 7H-mpazonol 3,4-b | mupunnn-4-
11 } heHOKCH )OEH30HHOM KUCIIOTHI,

3-(2-merokcu-4-{6-okco-2H,4H,5H,6H, 7H-nupasono[3,4-b \nupuaus-4-un } penokcu)-5-
(TpudTopmeTrin)OeH30HHON KUCTIOTHI,

4-{3-merokcu-4-[3-metmin-5-(tpudropmernn)denoxculbennn }-2H,4H, 5H,6H, 7H-
nupasono|[3,4-bnupunun-6-oHa;

4-[4-(3,5-numerundenokcn)-3-merokcudennn|-2H,4H,5H, 6H, 7H-npazono[3,4-b \nupunun-
6-oHa;

4-{3-merokcu-4-[2-metun-4-(tpudropmernn)penoxcu|benun }-2H,4H,5H,6H, 7H-
nupazoo|3,4-b|nupunus-6-oHa,

4-[4-(2,4-numerundenoken)-3-verokcubennn]-2H,4H,5H,6H, 7H-nupasono[3,4-b nupunns-
6-0Ha;

4-[4-(2-mpem-OyTun-4-stunenoxcu)-3-merokcudenun|-2H, 6 H, 7H-nupazono|[ 3,4-
b]nupunuH-6-0Ha;

4-[4-(2-mpem-6yTun-4-metokcudeHokcn)-3-merokcubenmn|-2H, 6H, 7H-nupaszono[3,4-
b]mupunuH-6-0Ha;

4-[4-(2-mpem-6yTun-4-metundenokcn)-3-merokcudennn)-2H,6H, 7H-mpaszoio| 3,4-
b|nupunuH-6-oHa;

4-[4-(4-6pom-2-mpem-OyTundenokcn)-3-metokcudpenun|-2H, 6H, 7H-mupazono| 3,4-
blnupunuH-6-0Ha,

4-(2-metokcu-4-{ 6-oxco-2H, 6H, 7H-nupazono| 3,4-b | nupunun-4-un } peHokcn)-3-
(TpudTopmeTHn)OeH3OHUTPIII,

metui-4-{4-[3,5-6uc(rpudropmerin)penokcu]-3-meTorcHpeHu } -6-0KCOo-
2H,4H,5H,6H, 7H-nupazono| 3,4-b Jnupunun-5-kapOokcunara;

atun-4-{4-[3,5-6uc(rpudropmerin)penokcu]-3-merokcub ennn }-6-oxco-2H,4H,5H,6H, 7H-
nupaszono[3,4-b|nupunus-5-kapbokcuara;

4-{4-[3,5-6uc(tpudropmerun)dherokcu]-3-meTokcudenu } -V, N-1umMeTii-6-0kco-
2H,4H,5H,6H, 7H-tupasono[3,4-bnupunun-5-kapboxcamusa;

4-{4-[3,5-6uc(rpudtropmernn)penoxcu]-3-metorcup erm § -N, N-qud Ti-6-0Kco-
2H,4H,5H,6H, 7H-nupazono| 3,4-b Jnupunun-5-xkapOokcamua;

4-{4-[3,5-6uc(tpudTopmernn)penokcu]-3-metoxcudennn } -1 H,2H,3H,4H, 6H-tuppono[3,4-
b|nupunuH-2-oHa;

4-{4-[3-(audpropmerun)-5-(Tpudpropmerun)peHokcu|-3-merokcudenun }-2H,4H,5H,6H, 7H-

mupazono[3,4-bnupunun-6-oHa;



047211

4-{4-[2-(mudropmeriun)-4-(Tpudropmernn)perokcu|-3-meroxcudenwn }-2H, 4H,5H,6H, 7H-
nupazono(3,4-bnupuauH-6-oHa;

(+)-4-{4-[3,5-6uc(rpudropmerin)henokcu|-3-metoxcudennn }-2H,4H,5H,6 H, 7H-
mupazono[3,4-bnupuauH-6-oHa;

(-)-4-{4-[3,5-Ouc(tpudropmerun)penokcu]-3-merokcudennn }-2H,4H,5H,6H, 7H-
mupazono[3,4-bnupuauH-6-oHa;

(+)-4-[4-(3,5-numerundenokcu)-3-meroxcubenun|-2H,4H,5H,6H, 7H-mpazono| 3,4-
bnupunun-6-oHa,

(-)-4-[4-(3,5-mumeTnndenokcu)-3-merokcudenun|-2H,4H,5H, 6 H, 7H-nupazono[ 3,4-
b]mupunus-6-0Ha;

(+)-4-{3-meTokcu-4-[3-metun-5-(rpudropmernn)denokcu |bennn }-2H,4H,5H,6H, 7H-
mupa3ono[3,4-bnupunun-6-oHa,

(-)-4-{3-merokcu-4-[3-mermi-5-(rpudropmerivt)penokcu|pennn }-2H,4H,5H,6H, 7H-
nupa3odo[3,4-bnupunun-6-oHa,

(+)-4-{4-[3-(audTopmeriun)-5-(tpudropmerin)PeHoKcH |-3-MeTOKC U eHIIT | -
2H,4H,5H,6H,7H-niupazono[3,4-b lnupunnH-6-oHa, u

(-)-4-{4-[3-(audropmern)-5-(TpudTOpMETIT )P HOKCH |-3 -METOKCH(EHIT | -
2H,4H,5H,6H,7H-vpasono|3,4-b|nupuann-6-oHa.

B npyrom BoOIUIOLIeHHH H300pEeTeHHE OTHOCHUTCS K COSAMHEHMIO cornmacHo ¢opmyie I,
KOTOpO€ IPEACTaBIIsAeT Co00i

(+)-4-{4-[3,5-6uc(rpudpropmerun)perokcu|-3-merokcudenun }-2H,4H,5H,6H, 7H-
npazonol3,4-bnupuauH-6-0H; WK

(-)-4-{4-[3,5-6uc(tpudropmerun)penokcul-3-metokcud ennn }-2H,4H,5H,6H, 7H-

npazonol|3,4-bnupuaH-6-0H.

B npyrom acriekte HacTosIee N300peTeHHne OTHOCHUTCS K JIGKAPCTBEHHOMY CPENICTBY, COAEpIKAIIEMY CO-
eauHeHue hopmysl | wim ero GpapmManeBTHUSCKU IPUEMIIEMYIO COJb.

B npyrom acmekre HacTosmee H300peTeHIE OTHOCUTCS K MPUMEHEHUIO coequHeHus Gopmyisl | mwim ero
(hapMaleBTHYCCKH MPUEMIIEMOI COITH B TEPAITHH.

B ogHOM BOIUTONICHHM MPUMEHEHHE MPEIHA3HAYCHO JUTSI TEPArleBTUYCCKOTO W/MIIH MPOQUIAKTHISCKOTO
nedenus ERRo-omocpeioBaHHbBIX 3a00JIeBaHUI WA COCTOSTHUT.

B oxHOM BOILIOIIEHNU cOoeAMHEHUE POPMYIEI | Hith ero gapMarieBTHYeCKH MPUEMIICMYIO COJIb UCIIOJIB3Y-
10T 17151 teuennst ERRo-onocpegoBanHoro paxa.

B emie 0HOM BOIUIONICHWU TEpamus MPEICTABISACT COOOW TEpareBTHUCCKOE JICUCHHUE: (&) MO0 MCHBIICH
Mepe OJIHOTO COCTOSHHS, BEIOPAHHOTO U3 paKa JISTKOTO, MEJIAHOMBI, paKa YHJIOMETPHUSA U OCTPOTO MHEIOUIHOTO
neiiko3a; (0) Mo MEeHbIeH Mepe OJHOTO COCTOSIHHS, BHIOPAHHOTO W3 paka MOJOYHOW >KeJe3bl, paka MOYEBOTO
My3BIPsl, paka MPeICTaTEIbHOM JKeTe3bl, paKa MOoKeTy TI0THOH jKeJe3bl, KOJIOPEKTAIBHOTO paKa M paka SUIHHKA,
nnm (B) caxaproro auabera 11 Tuma.

B npyrom acmekTe HacTosIee H300peTeHNE OTHOCUTCS K (hapMareBTHIECKON KOMITO3UITUH, COAep KaIei
coenuHeHne GopMyIbl | uam ero dapMamneBTHIECKH MPHEMIIEMYIO COJTb M OJUH WM Oojiee (dapMareBTHIECKU
MIPUEMJIIEMBIX SKCITUTTECHTOB.

B omHOM BomtomeHHU (hapMareBTHICCKass KOMIO3UIUS JOTIONHUTEIBFHO COJCPKHUT MO MEHBIICH Mepe
OJIMH JTOTIOTHUTEIIBHEIN TepaneBTHYCCKH aKTUBHBINA arcHT.

[IpuBencHHBIC BBIINIE BOTUIOIICHHS, KOTJa OHH OTHOCSATCS K TPEANOYTUTEIBHOM (popMe pa3HBIX 3aMeCTH-
tenedd B dpopmyie (1), He sBISAIOTCS B3auMouCKItoUatonumu. CKopee, KOMOMHAIIUH 3THX BOILUIOMICHUH Mpery-
CMOTpPEHBI B 00BbEME HACTOAIICTO W300pETEHHs, M B HEKOTOPHIX OOCTOSITEIBCTBAX TaKHE KOMOWHAIMH TIPE-
CTaBISAIOT COOOM MPEAMOYTUTEIBHBIC CTPYKTYPHBI I coequHEeHUs (hopMydnl 1. B 3ToM oTHOIICHHH MOKET OBITH
CeNIaHO KOHKPETHOE YITIOMWHAHHUE COSTMHEHUH cormacHo ¢opmyie I, B koTopoii: A mpeacTasiser coboit N, A,
npencraBisier coboir NH, u A; mpencrasiser codbort CH; As-A; mpencrasistor coboit CR,, CRs, CRy m CR;
COOTBETCTBEHHO, TAe¢ Rs mpeacraBmser coboii C(1-3)ankokcu u Ry, R¢ u R; mpencrasistor coboit H; Ag-Aj,
npencraBisioT cooorr CRg, CRy, CRjy, CR|; 1 CR; cooTBeTcTBEeHHO, TNIe Ry M R|| HE3aBUCHMO MpEACTaBIAIOT
coboit C(1-4)anxun, ranores, ruapokcun uin C_zankokcu, u Rg, Ry n Ry, npeacrasnstor codoit H; R,; npen-
craBnseT coboit H; Ry, mpencranser coboit O; Rys u R'5 006a npencrapnstor coboit H; Y npexacrasiser coboit
OJIMHAPHYIO YTIIEPO-yIICPOTHYIO CBsI3b U R ¢ pencTaBmseT codoit H.

MoOKHO yIOMSHYTh TaKXe COeAMHEHUs cornacHo gopmyie I, B koTopoil A; npenctasisier coboit N, A,

-8 -
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npezacrasisietr codoit NH u A; npeacrasisier coboit CH; Ay-A; mpencrasnstot coboit CRy, CRs, CRg u CR; co-
OTBETCTBEHHO, Iie Rs mpencrasisier coboit C(1-3)ankokcn u Ry, R u R; mpencrasnstoT coboit H; Ag-A,, npen-
ctaBisioT coboit CRg, CRy, CRo, CR;; 1 CR|, cooTBeTCTBEHHO, T/ie Ro M R|; HE3aBHCHMO MpeacTaBIsioT co00i
C(1-4)amxun u Rg, Rg 1 Ry, mpencrasmsror codoit H; R; mpencrasmisier coboit H; Ry, npencrasnser coboit O;
R;s u R'j5 06a mpencrasnsior coboit H; Y mpeacraBiseT co0oi olMHAPHYIO YTIIEpOa-YTISPOJIHYIO CBS3b U R¢
npencrasiseT coooi H.

Onpenenennst

Hcnonp3yemsle B TaHHOM JOKYMEHTE ()OPMBI MHCTBEHHOTO YHCIIa BKIIIOYAIOT ce0s onpenensieMbie 00b-
€KThl BO MHOXKECTBEHHOM YHCJIE, €CII KOHTEKCT Y€TKO HE AUKTYeT UHOE.

Tepmuns! "coaepxkamumii”, "cogepxut”" u "coctosmuid u3", UCMOJb3yeMbIe B JAHHOM TOKYMEHTE, SBJISIOT-
Cs1 CHHOHHIMaMHU TEPMHHOB "BKJItodatomuii”, "Britodaer”, "coaepxamuii” win "coaepxuT", U SBISIOTCS UHKITIO-
3UBHBIMU WJIM HEOKOHYATEJIbHBIMU U HE UCKIIOYAIOT JOMOJHUTENbHBIX, HE MPOLUTUPOBAHHBIX YJICHOB, 2JIEMEH-
TOB WM craauii cnoco6oB. Ecim ncnone3zoBana ¢pasa "cocrosmmii u3", TO OHA SBISETCS 3aKOHYEHHOH M HC-
KJIIOYaeT BCE JIOMOJIHHUTENbHBIC JIEMEHTHI. J[omoIHNTeNbHO (pasa "COCTOSIIMMA M0 CYIIECTBY M3" HCKIIIOYaeT
JIOTIOTHUTEIbHBIC MaTePHAILHBIC AIIEMEHTHI, HO JOIYCKAeT BKIIOYCHHE HEMAaTepPHAIbHBIX 3JIEMEHTOB, KOTOPEIC
HE M3MEHSIOT 3HAUYNTEIFHO XapaKkTep H300peTeHNUSI.

Korpa xonmmdaecTBa, KOHIICHTpALUH, pa3Mephl U IpyTHe apaMeTphl BEIPaXXEHBI B GOpMeE THara3oHa, mpe-
MOYTHTENBHOTO IMANa30Ha, 3HAYEHUS BEPXHETO Ipeesia, 3HaUeHHe HIDKHETO TpeieNia MITH MPeaIoYTHTEIFHBIE
3HAaYCHHS BEPXHETO Mpeieia ¥ HIDKHETO MpeJiena, CleAyeT MOHUMATh, 9TO JI00bIe JHana3oHbl, MoTydacMble pH
KOMOWHHPOBAHNH JIOOOTO BEPXHETO TIPeieNa Wil HPEANOYTUTEIHHOTO 3HAYEHHUS C JIOOBIM HIDKHUM TIpEAeIioM
WIH TPEANOYTUTEIHHBIM 3HAUEHUEM TaKkKe KOHKPETHO PACKPBITHI HE3aBUCHMO OT TOTO, YIOMSIHYTHI JIU YETKO
MOJIy4YEHHBIE TUANa30HbI B KOHTEKCTE.

CrnoBa "npeAnouTuTensHbIN", "IpeAnouTHTENbHO", ""JKeNnaTeNbHO" U "KOHKPETHO" MM UX CHHOHHMMBI Yac-
TO MOTYT OBITh UCIIOJIL30BAHBI B JAHHOM JOKYMEHTE CO CCHUIKOM Ha BOIUIOIICHHS U300pETEHHS, KOTOPBIE MOTYT
JlaBaTh 0coOBIE NpPEUMYIIECTBA B HEKOTOPBIX 00cTOsTeNbcTBaX. OJMHAKO IEpednclieHne OJHOTrO0 WM Ooiee
MPEIIIOYNTAEMBIX, IPEATIOUYTHTEIHHBIX, KeJTaeMbIX WA KOHKPETHBIX BOILIOMICHUI HE IMOIpa3yMeBaeT, 4To Apy-
THE BOIUIOIIEHUS HE SBISIOTCS IOJIE3HBIMH, W HE TPEIHA3HAYEHO JUII UCKIIIOUEHHUS TeX APYTHX BOIUIONMICHUN U3
obbeMa U300peTeHMS.

Hcmonb3yeMoe TIo BceMy TEKCTY 3TOU 3asgBKH CIIOBO "MOXKET" yImoTpeOJIIeTCsl B pa3pelmTeIbHOM CMEBICITE,
TO €CTh UMEETCS B BUY IMETh BOZMOJKHOCTh, a HE B 0053aTEIFHOM CMEBICIIE.

B nanHoM nokymeHTe "koMHaTHas Temnepatypa” pasHa 23°C+2°C.

Ecnmm He yTBepkmaeTcs MHOE, TEPMHHBI "TayioreHo" win "rajoreH" win "TaJoTeHun"', UCIONb3yeMble B
JAaHHOM TOKYMEHTE CaMH II0 ce0e MM KaK 9acTh APYTroro 3aMECTHTENs, O3HAa4aloT aToM (ropa, xjiopa, Opoma
i Hona. OTMeuaercs peAnouTeHue Gropa, XJopa Wik Opoma.

TepMmuH "rerepoarom", UCHOIB3yEMBIN B JaHHOM JOKYMEHTE, O3HaYaeT aTOM a30Ta, KUCJIOPOAA WU CEPHIL.

B nannom goxymente rpynmna "C(1-n)aiakun" OTHOCHUTCS K OTHOBAJIGHTHOM IpyIine, KOTOpas COACPKHUT OT
1 1o n aTOMOB yriepona, TO €CTh paJuKal ajlKaHa, W BKIIOYAET B ceOs MPSAMOICTIOYCYHBIC ¥ PAa3BETBICHHBIC
oprannueckue rpynmsl. Kak takosas, rpynmna "C;-Csp-ankmn" OyneT OTHOCUTBCS K OZHOBAJIEHTHOW rpyrie, Ko-
Topas conepkuT ot 1 1o 30 aTOMOB yriiepoja, TO eCTh K paIuKany allkaHa, U BKIIOYAeT B ce0sl IPSMOIETouey-
HBIC W pa3BETBICHHBIC OpraHWYECKHe Tpynnsl. B HacTosmem M300peTeHHH TaKWe aJKWUIbHBIE TPYIIBI MOTYT
OBITh He3aMEIIEHHBIMHU WM MOTYT MPEICTaBIATE COOOW 3aMelIeHHbIe TPy, YIOMSHYTHE HIKe. B gacTHO-
CTH, TaJOT€HUPOBaHHBIC MTPOMU3BOIHBIC YIIIEBOJIOPOIHBIX PAIUKAIOB MOXKHO YIOMSHYTH B Ka4eCTBE MPUMEPOB
TOIXOIAIINX 3aMEIICHHBIX aKWIBHBIX TPYIIIL.

Tepmun "Cj_4ankun"', HCIONB3yeMbIi B JaHHOM JOKYMEHTE, O3HAYAeT aJIKUIIbHYIO IPYIITy, UMEIoIyto 1-
4 aToMOB yriepoaa, T.e. METHJI, ST, NPOIWII, H30MPOIWII, OyTHII, H300yTHII, BTOP-OYyTHII WM TpeT-OyTri. Bee
aTOMBI yTIJIepOJia BO3MOXKHO MOTYT OBITH 3aMEIICHBI OJHUM WM 0OJee YeM OJIHUM TalOT¢HOM WU TUAPOKCH-
JIOM.

Tepmun "C(1-3)ankun", HCMIOTB3yEMBIi B JAHHOM JOKYMEHTE, 03HAYACT ANKHIBHYIO TPYIITY, UMCIONIYIO
1-3 aroma yriepona, T.e. METHJI, STHJI, MPONWJI MM U30MPONWI. Bce aToMbI yriieposa BO3MOYKHO MOTYT OBITH
3aMEILeHbI OJTHUM WM 0oJiee YeM OJHUM T'aJOT€HOM HIIM THAPOKCHIIOM.

Tepmun "C(3-6)uukmoankui"', UCIONIB3yeMbIH B JAHHOM JOKYMEHTE, O3HauaeT HACBHIIECHHBIA ITUKITYE-
CKUH yTIEBOIOPOM, MMEIOUTHH 3-6 aTOMOB yTriepoia, T.€. HUKIOMPOIHII, UKIOOYTHI, MUKIONCHTIII HIN HK-
norekcwi. Bce aroMsl yrieposa BO3MOXKHO MOTYT OBITh 3aMEIICHBI OJHUM WX 0ojiee 4eM OTHUM TaJoreHOM
WITA METUJIOM.

Tepmun "C(1-3)ankokcu" 03Ha4aeT TPyIITy aIKOKCH, IMEIOIIYIO 1-3 aroma yriepojaa, MpuieM alKHiIbHas
TPYIIHAPOBKA SBJISCTCS Pa3BCTBICHHON WM HEPA3BETBICHHOW. Bce aTOMBI yriiepojia BO3MOXHO MOTYT OBITh
3aMEILeHb OJTHUM HJIH OoJiee YeM OHUM F MM THAPOKCHIIOM.

TepmuH "1aHO", MCNIOIB3YEMBIH B TAHHOM JIOKYMEHTE, O3HaudaeT rpyniy ¢popmyis! -CN.

Hcnone3yemas B JaHHOM JOKyMeHTe "HUTporpynna" uin "HuTpo" otHocuTes K -NO,.

TepmuH "3aMmelieHHBIH" 03HAa4aeT, YTO OAWH WM OOJee aTOMOB BOAOpOJa Ha 0003HauYeHHOM(BIX) aTo-
Me(ax) 3aMCHEH/3aMEHECHBI BEIOOPOM U3 YKa3aHHOW TPYIIIBI, IPU YCIOBUH, YTO HOPMAallbHAS BAJICHTHOCTH 000-
3HaYCHHOTO aTOMa B CYIIECTBYIOUINX yCJIOBHAX HE MPEBHIIICHA U 3aMEIICHIE MPUBOANT K CTAOMIFHOMY COCIIH-
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HeHntoo. KoMOWHAIMK 3aMeCTUTENCH TakiKe JOMYCTHMEI, €CIIH TOJIbKO TAaKUE KOMOMHAIIMU TPUBOJIAT K CTAOMIIb-
HBIM coenuHeHusAM. Tepmun "craOwibHOE coenuHeHHE" WK "CTaOWIbHAS CTPYKTypa' OTHOCHTCS K COCIMHE-
HUIO WIH CTPYKType, KoTopoe(as) sBIAETCS ITOCTATOYHO MPOYHBIM(OH), YTOOBI MEPEXKHUTh KaK BBIJCICHUE JIO
TOJIE3HON CTENEHH YHCTOTHI U3 PEAKIMOHHOW CMECH, TaK W IMPUTOTOBJICHHE 3()(HEKTHBHOTO TEPaNIeBTHIECKOTO
areHTa.

TepMmuH "BO3MOXHO 3aMEIIEHHBIN" 03HAYaeT BO3MOXHOE 3aMeIleHne KOHKPETHBIMU TPYIIaMH, paauKka-
JIAMH WJTH TPYIIIHPOBKAMH.

Hcmonb3yeMast B TaHHOM JOKYMEHTe "3alTuTHAs Tpynmna" OTHOCHTCS K TPYMITUPOBKE, IPUCOCTUHEHHON K
(hYHKIIMOHATBLHON TpYyNIE Ui MPEJOTBPAIICHUS MPOTCKAHUS HEXeNaTeIbHON peakiuu. [IpennoyrutensHo 3a-
IIMTHAs TPYIIa MOXET OBITh JIETKO yJalicHa MOCJe TOro, KaK 3alluTa 3TOH (QYHKIIMOHAIBFHOW TPYIIIEI OOJIBIIE
He TpeOyeTcs.

Coenunenus Gopmyibl I MOTYT 00pa30BBIBATE COITU, KOTOPHIC TAKXKE BXOAAT B 00bEM JTAHHOTO U300peTe-
Hus. [IOHATHO, YTO cChUIKA Ha coeAuHCHHE GopMyIbl | B JaHHOM JTOKYMEHTE BKIFOYACT B ceOs CCHUIKY Ha €ro
COJIH, CCITU HE YKa3aHO HHOE.

TepmuH "(papManeBTHIECKH MpUeMIIeMast COJIb", UCTIONB3YEMBIH B COOTBETCTBHH C €T0 CTaHIAPTHBHIM B
JAHHOM 00JacTH ompeaeseHHEM, O3HAYaeT T€ COJHM, KOTOPHIE B paMKaxX MEAWIIMHCKOTO CYXICHHS SBISIOTCS
TOIXOIAIIAMH JUTS IPUMEHEHHS B KOHTAKTE C TKAHAMH JIIOJIEH M HU3IINX KUBOTHBIX 0€3, B YaCTHOCTH, M3JIUIII-
HEH TOKCHIHOCTH, Pa3ApakeHIs W/ WIH aJUIePrHIeCcKON Peakui, U 3TO IPUMEHEHUE TOJDKHO OBITH COM3MEPHMO
C Pa3yMHBIM COOTHOIICHHEM IIONB3BI M pUcKa. PapMarieBTUIECKH MIPUEMIIEMbIE COITM M3BECTHHI B JTAHHOW 00-
nactd. OHM MOTYT OBITH TMOJYYEHH! B MpOIlecce KOHEYHOTO BBIIENCHUS M OYHCTKU COCIMHEHUH 10 M300peTe-
HUIO, WJIH OHU MOTYT OBITH MOJYYCHBI OTACIHHO B PE3ybTaTe B3aUMOCHCTBHS (PYHKIIHOHAILHOW TPYIIITBI CBO-
0OZHOTO OCHOBAaHHS C MOIXOMASIICH MUHEPATFHOU KUCIOTOM, BKJIFOUYAs, HO 03 OTPaHUYCHUS, COJSTHYIO KUCIIO-
Ty, (hochOpHYIO KHCIOTY WIH CEPHYIO KUCIIOTY; WIH C OPTaHUYCCKOW KHCIOTOM, BKJIFOYasi, HO 0€3 OrpaHUuuCHUS,
ACKOPOWHOBYIO KHCJIOTY, JIUIMOHHYIO KUCIIOTY, BUHHYEO KUCIIOTY, MOJIOYHYIO KHCIIOTY, MaJCUHOBYIO KHUCJIOTY,
MAJIOHOBYIO KHCJIOTY, ()yMapOBYIO KHUCJIOTY, TIMKOJICBYIO KHCIOTY, SHTAPHYIO KHCIOTY, MPOMUOHOBYIO KUCIIO-
Ty, YKCYCHYIO KHCIIOTY WJIH MeTaHCY/Ib()OHOBYIO KHCIOTYy. KucmorHas (yHKIMOHATBHAS TPy COSAMHEHIHA
10 M300PETEHUIO MOKET OBITh MOABEPTHYTA B3aUMOJCHCTBUIO C OPTAaHWYECKUM I MUHEPAJIHHBIM OCHOBAHH-
€M, TaKUM KaK THAPOKCH HATPHs, THAPOKCHUI KaIHs WIN THUAPOKCHI JUTHA. [ MOIHOHN SICHOCTH, OpraHnde-
CKHE OCHOBaHHS BKIIIOYAIOT CaAMbIC PACIPOCTPAHEHHBIE COJIU YTICBOJOPOIHBIX M T€TEPOIMKINISCKUX aMIHOB,
TaK{e KaK AUITHIAMHUHO, MOP(OIMHOBBIE M TUIEPUINHOBEIEC COIIM, HATIPUMED.

Coenunenus Gopmynsl I MOTYT comepkaTh aCHMMETPUIECKHE WM XUPaJIbHBIE [IEHTPHI U MIO3TOMY CyIIe-
CTBYIOT B Pa3IMYHBIX CTEPEOM3OMEPHEIX (opmax. [Ipemnmnonaraercs, 4To Bce CTEPCOU30MEPHBIC (POPMBI COCIH-
HeHHuH QopMyIIBI [, a Takke X CMECH, B TOM YHCIIE PAIlEMUYECKHE CMECH, COCTABIISIOT YacTh HACTOSIICTO M30-
OpeteHus. B wactHOCTH, cTepeon3oMepHbIe (HOPMBI COCAUHCHUN (QOopMyInbl [, KOTOpBIE, CIeays CHCTEME HO-
MeHkaTypsl Kana-Maronsna-IIpenora, HaxoaaTcess B S-KOHPUIYpalMyd HA XHPAIFHOM IIEHTPE PSIOM C TISTH-
YJICHHBIM TeTEPOIUKIMYCCKUM KOJIBIIOM, OTIPEIEIICHHO COCTABIISAIOT YaCTh HACTOSIIETO H300PETCHHUS.

Kak Oyner moHSATHO CIIEIUANUCTY, SHAHTHOMEPHI MOTYT OBITh Pa3ICiCHBI MMyTeM IPEBPALICHUS YHAHTHO-
MEpPHOM CMECH B AMACTEPEOMEPHYIO CMECh B PE3yJbTaTe PEaKIUH C COOTBETCTBYIOIINM ONTHYCCKH aKTHBHBIM
COEIMHEHUEM, HATIPUMEP XUPATBHBIM BCIIOMOTATEIHHBIM COSANHEHHEM, TAKHM KaK XHUPaJbHBIN CIIUPT MK XJIO-
parTHIpHA Molepa; myTeM pa3fefieHus IHAacTepeoMepoB; M IyTeM IpPEeBpalIeHHs MOCPEICTBOM THAPOIIH3A,
HalpuMep, MHIUBUAYAIBHBIX JHACTEPEOMEPOB B COOTBETCTBYIOIIME YHCTHIE SHAHTHOMEPHL. DHAHTHOMEPHI
TaK)Ke MOTYT OBITH pa3zelieHbl ¢ NCIIOb30BaHneM XupaibHOH BOYKX KoIoHKM.

[ToHATHO TaKXe, YTO MOTYT OBITh BO3MOXKHBI PAa3JIMYHBIC TAyTOMEPBI COCTUHECHUN QopMyIsl I, mosTomy
MPEIIIoIaraeTcs, 4YTo BCe TayToOMepHbIe (POpMBI coequHeHui (hopMybl | cocTaBIsSrOT YacTh u300peTeHus. Jlms
TIOJTHOHM SICHOCTH, UCHOJB3yEMBId B TAHHOM TOKYMEHTE TCPMHUH "TayToMep" OTHOCUTCS K MUTPAIMU IIPOTOHOB
MEXIy COCCTHHUMH OIMHAPHBIMH M JTBOMHBIMH CBSI3MH. [Ipoliecc TayToMepu3aluu SBIsIeTCs 00paTUMBIM: Tay-
TOMEpPBI OOBIYHO JOCTHTAIOT PABHOBECHOT'O COCTOSIHUS, KOTJA TBOWHAS CBSI3b PE30HAHCHO PACHpECIICHa MEXKIY
JUTMHAMH JIBYX CBSI3CH.

Hacrosimee m3o0peTeHne TakKe OTHOCHTCA K (hapMarleBTHUYECKOH KOMIIO3WIIMH, COJIEPIKaIle coemanHe-
HUE, Merolee oouryro popmyiry I, uiau ero ¢papManeBTHIECKH IPUEMIIEMYIO COJTb B CMECH C (papManeBTUICCKH
TPUEMIIEMBIMU AKCIUIUEHTAMHA U BO3MOXHO APYTUMH TEPANEBTHUECKH aKTUBHBIMH areHTaMH. DKCIUITHEHTHI
JTOJDKHBI OBITH "TIPHEMIIEMBIMH" B CMBICIIE COBMECTUMOCTH C IPYTUMH WHTPEANCHTAMH KOMITO3HUIINY U HE Bpe/-
HBIMH ISl UX PEIUITHCHTOB.

N3o0pereHune Taxke BKIIOYAET B ce0s coequHeHne GopMyIibl | B KOMOMHAIIMK ¢ OJHUM WIIA OoJiee APYTH-
MU JICKQpCTBECHHBIMY CPEJICTBAMH.

Komno3uiun BKIFOYAIOT, HO 0€3 OrpaHHYCHUS, T¢ KOMITO3UIUH, KOTOPHIC SBIISIOTCS MOMXOMSIIIMHE IS
MEPOPANBEHOTO, CYOIMHTBAIBHOTO, MOJKOKHOTO, BHYTPHUBEHHOTO, BHYTPUMBIIICYHOTO, HA3aJbHOTO, MECTHOTO
WIA PEKTALHOTO BBEJICHUS, BCC B CTAHAAPTHBIX JICKAPCTBCHHBIX (popmax mis BBenacHus. s mepopaibHOTO
BBCJICHUS aKTUBHBIA HHIPEAUCHT MOXKET OBITh IPEACTABICH B BUJIC TUCKPETHBIX CIUHUI], TAKHX KaK TaOJIeTKH,
KaIlCyJIbl, IIOPOIIKH, TPAHYJIIBI, PACTBOPEI, CYCIICH3UH H T.II.

Jlna mapeHTepaIbHOTO BBEACHHS (hapMarieBTUYECKas KOMITO3UIHMA 10 M300PETEHHUI0 MOXET OBITh Tpel-
CTaBJicHa B OJHOJO30BBIX WJIM MHOTO/O30BBIX KOHTEHHEpaX, HAlpUMeEp B BHIE KHUAKOCTCH A WHBEKIMH B
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MpeJONpPECICHHBIX KOJINYEeCTBAX, IPUCYTCTBYIOIINX, HAIPUMED, B 3alassHHBIX (IakoHax u ammynax. dapma-
[EBTHYCCKYIO KOMIIO3HIIMIO MOXKHO TaKXKE XPAaHUTh B BBICYIICHHOM 3aMOpaKUBaHHEM (JIMO(HIU3UPOBAHHOM)
COCTOSIHUH, TpeOyIOomeM TOIBKO T0OaBIEHHUS CTEPIIIFHOTO KHUIKOTO HOCHTENS, TAKOTO KaK BOJA, epe IpuMe-
HCHHEM.

AKTUBHBIH areHT, CMEIIAHHBIN ¢ TAKUMH (apMareBTHIEeCKH MPHUEMIICMBIMI BCIIOMOTATETFHBIMHU BEIIECT-
BaMH, MOXET OBITh CIIPECCOBAH B TBEPIBIC JO3UPOBOYHBIE SAWHUIIBI, TAKHE KaK MITIONH, TAOJICTKH, WIH MOXET
OBITH TTOMEIICH B KamCyNbl Wi cynmno3utopun. C MoMOIBI0 (hapManeBTHYSCKH MPUEMIIEMBIX KHUIKOCTEH ak-
TUBHBIH areHT MOXKHO NMPUMEHSTH B BHJE KHUIKOH KOMIIO3UINH, HAIIpUMep B (popMe pacTBOpa, CyCIIEH3UH WIIH
SMYJIBCHH, KOTOPass MOXET OBITh BKJIIOYECHA B MHBCKIIMOHHEBIN MpenapaT WX B CIPEH, TaKOW KaK Ha3aJIbHBINA
CIIpei.

JI31s M3rOoTOBNICHUS TBEPABIX JO3UPOBOYHBIX SIUHHMII IPEIYCMATPUBAOTCS HCIOIb30BAHUE TPATUIIUMOHHBIX
J00ABOK, TAKUX KaK HAIOJIHUTEIH, KPACUTEIH, TIOJIMMEPHBIC CBA3YIONUE U T.1I. Kak mpaBuiio, MOXET OBITh UC-
MOJIb30BaHa JIF00as (hapMaleBTHYCCKH MpUeMIIeMast To0aBKa, KOTopas HE HapyIIaeT (PYHKIUIO aKTUBHOTO CO-
enuHeHMs. [loaxomsmpe HOCUTEIH, ¢ KOTOPBIMH MOXXHO BBOJIUTH AKTHUBHBIN arcHT IO M300pPETCHUIO B BHIE
TBEPIIOW KOMIIO3UIINH, BKIIFOYAIOT JJAKTO3Y, KpaxMaJ, MPOU3BOIHBIC IIEJUTIONIO3HI U T.I1., I UX CMECH, KOT/Ia UX
HCTIONB3YIOT B IOAXOIAMINX KoJr4YecTBax. [y mapeHTepaabHOro BBEACHUS MOTYT OBITh MCIIOIB30BaHBI BOTHBIC
CYCIICH3MH, N30TOHHYECKUE COJIEBBIE PACTBOPHI U CTEPUIIbHBIC HWHBEIHUPYEMBIE PACTBOPHI, MPUYEM CYCIICH3UU
WIIA PacTBOPHI MOTYT COZEPKaTh (hapMaIleBTHIECKH IPUEMIIEMBIE JUCIIEPTHPYIONINE areHThl W/ CMaqHBalo-
IIMe areHTHl, TAaKHUe KaK MPOIMICHTIINKOIb WITH Oy THIICHTIIHKOIb.

N3obpeTenne TakKe 0XBaTHIBAeT (hapMaIleBTHICCKYIO0 KOMITO3UIIHIO, KAK OHA OMMCaHa BBIIIE, COBMECTHO C
YIaKOBOYHBIM MAaTEPHUAIIOM, ITOAXOSIIUM I YKa3aHHONH KOMIIO3HIIUH, TIPUYEM YKa3aHHBIH yIaKOBOYHEIN Ma-
TEpHaN BKIIOYACT B ce0s HHCTPYKIIMH O TPUMCHEHUIO KOMITO3UIIMH B IICIISTX, OMMUCAHHBIX BBIIIIC.

TouHast 103a ¥ PEKUM BBEIICHHS aKTUBHOT'O MHTPEIMCHTA WM €ro (apMaleBTUIeCKON KOMIIO3HUIIUU MO-
TYT BapbUPOBATHCS B 3aBHCHMOCTH OT KOHKPETHOTO COCIMHCHHUS, ITyTH BBEACHUS M BO3PACTa U COCTOSHHS WH-
JTUBHUIIyalIbHOTO CYOBEKTa, KOTOPOMY Ha3HAUCHO JICKAPCTBEHHOE CPEJICTBO.

Kak mpasmito, mapeHTepanbHOE BBeIeHHE TpeOyeT Oonee HU3KUX TO3UPOBOK, YeM JIPyTHe CIOCOOHI BBee-
HUS, KOTOPBIE B OOJBIICH CTETIEHN 3aBHUCAT OT BCACHIBAHMA. 1€M HE MEHee, TO3MPOBKA IS JIIOACH MpennoyTH-
teapHO cocTaBisieT oT 0,0001 mo 100 Mr Ha KT Macchl Tena. XKemaeMyro 103y MOXHO BBOJIUTH B BHJIE OJTHOKPAT-
HOM JI03BI WJI B BHJIE MHOXKECTBA CY0103 Yepe3 COOTBETCTBYIOIINE HHTEPBAJIBI BPEMEHH Ha MPOTSHKCHUN CYTOK.

CoennHeHHS 110 N300PETEHUIO WK MX (hapMaIleBTHICCKH NIPHEMIIEMbIE COJTH MOYKHO IIPUMEHSATH B Ka4eCT-
BE JIEKAPCTBEHHOT'O CPEACTBA B TEPAIUH.

B npyrom acmekte n300peTeHHE OTHOCHTCS K TMPUMCHEHUIO COCAWHCHHN, HMEIONNX 001y Gopmymy I,
WK uX (papMameBTUYCCKUd MPHUEMIIEMBIX COJCH JUIS TEPANeBTHYSCKOTO W/WIH MPOQUIAKTUICCKOTO JICUCHUS
ERRa-omocpenoBannbix 3a0oneBanuii wim ERRo-omocpenoBaHHBIX coCTOsSHUN. B WacTHOCTH, cOTIIacCHO H30-
OpETCHHUIO MPEIUIOKECHO MPUMCHEHUE COCIMHEHUH, nMeromumx o0y dGopmyny I, wim ux ¢apmaneBTuuecKku
npuemieMbIx coneit nist aeueHust ERRo-onocpenoBanHoro paka.

CoenuHenus, umernue ooy Gopmyny I, wim ux papManeBTHICCKH MPHUEMIIEMBIC COJIM MOXHO TPH-
MEHSTh B TEPANUK IJIs JICUCHUS IO MEHBIIICH Mepe OHOTO COCTOSHUSI, BRIOPAHHOTO M3 PaKa JIETKOr0, MEIaHO-
MBI, paKa dHJOMETPHUS U OCTPOrO MHEIOUIHOTO Jiciiko3a. be3 HaMepeHHs OrpaHIYUTh 3TOT aCIEKT HACTOSIIETO
n300peTeHUsI, COCMHEHUS, UMEIOIIHe 001y Gopmyiy I, win ux GapManeBTHUICCKU PUSMIICMBIC COJIA MOXKHO
MPUMEHSTH, B YaCTHOCTH, B T€PANUH IS JCUCHHUS TIOBEPXHOCTHON PacIpOCTPaHSIONIEHCS METaHOMBI, 3710Kade-
CTBEHHOTO JICHTUT'O, aKPAJIbHOW JICHTUTE€HO3HON MEJaHOMBI, HOAYJSPHON MEIaHOMBI, aMEJaHOTHYECKOI Merna-
HOMBI, TTIa3HOH MEJIAaHOMBI, MEJIAaHOMBI BYJIbBHI MM BarHHAJIFHON MEJAHOMBEI.

B nmpyrom acmekrte coenmHeHHs, UMeonre oduryo Gopmyny I, mmm ux dapMaeBTHIECKH MpHEMIIEMBIE
COJII MOKHO TIPUMEHSTH B TEPAINUH JUIA JICUCHHUS [0 MEHBINIEH Mepe OJHOTO COCTOSIHHS, BRIOPAaHHOTO M3 paka
MOJIOYHOH KeJe3bl, paka MOYEBOTO IMy3BIps, paKa MpPeACTaTeIBHOMN Kee3bl, paKka MOIKEITy0IHON KEIIe3bl, KO-
JIOPEKTAJIBHOTO paKa M paka SUYHUKA.

B nmpyrom acrnekte coenuHeHHs, UMeIme ooy Gopmyny I, wiu ux papMareBTHYCCKH MPUEMIICMBIC
COJIM MOKHO TIPUMEHSITB IS JICYCHUS caxapHoro auadera 11 Tuma.

IonpoOHoe onncanune u3odpeTeHUs!

Kak moka3ano B mpuMepax, MPUBEICHHBIX HIKE, B HEKOTOPBIX WLTIOCTPATHBHBIX BOTUIOMICHUSX COCIMHE-
HUS TIOJY9al0T B COOTBETCTBHH C HIDKECIEAYIOIINMHI O0IHUMHU MeToaukaMu. CleyeT MOHUMaTh, 9TO, XOTS 00-
IFe CIIOCOOBI H300pa)XkaroT CHHTE3 HEKOTOPHIX COSAMHEHHUN 110 N300pETEHUIO, HIKECIICIYIOIINE 00IINe CIIOCo-
OBl 1 Opyrue COCOOBI, N3BECTHBIE CIICIHUANNCTY B TaHHON 00JaCTH TEXHUKHU, MOTYT OBITh IPUMEHEHBI KO BCEM
COEIMHEHUAM U TIOAKIIAcCaM U BUIaM KaXkJOTO U3 3TUX COCIMHEHUH, KaK OMMCaHO B HACTOAIIEM JOKYMEHTE.

Oo0urue cnocodbl MOJTyYeHust

CoenuHeHus, ONMCaHHBIC B JAHHOM JIOKYMEHTE, B TOM YHCIIe coeanHeHus oomei Gpopmynsl I, CTpykTyp-
Has enuanna | u CtpykrypHas eauauIa 11, morydaroT no peakiMOHHBIM cXeMaM, H300paKeHHbIM Huxke. Kpome
TOT0, IOHATHO, YTO HA HIKCCICAYIOIUX CXeMaX, TJI¢ YIIOMSIHYThH KOHKPETHBIC KHCIOTHI, OCHOBAHUS, PEarcHTEHI,
areHTHl COYCTAHMs, KaTallU3aTOPbI, PACTBOPUTEIH U T.II., MOTYT OBITh UCIOJB30BaHBI APYTHE MOIXOMASAIINE KH-
CJIOTBI, OCHOBAHUS, PCArCHTHI, ar¢HThI COYCTAHUS, KaTAIN3aTOPBI, PACTBOPUTEIU U T.J., © OHU BXOJAT B 00bEM
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HacTosiIero n3ooperenus. Moaudukanum peakiMOHHBIX yCIOBHHA, HAIPUMEDP TEMIIEPaTyphl, POIOIKUTEIHHO-
CTH peaKIyy WA MX KOMOMHAILINH, OXBaYEHBI KaK YacTh HACTOSIIETO H300pETCHHSI.

CoenuHEeHHMs], TOIyYCHHBIE C HCIIOIb30BaHUEM OOLIMX IOCIIENI0BATENbHOCTEH peakuuii, MOTYyT HE MMETh
JOCTaTOYHOH YUCTOTHI. COEIMHEHHSI MOTYT OBbITh OUYHIIECHBI JIOOBIMH CIIOCOOAMHM OYMCTKH OPTaHWYECKUX CO-
eMHECHNH, HAIPUMep KPUCTALTU3aIllMed WM KOJOHOYHOW XpoMaTorpadueil Ha CHIIMKareie Wi OKCHUJIE allfo-
MHHUS C HCIONB30BAaHUEM PAa3HbIX PACTBOPUTENIEH B MOIAXOSIINX COOTHOIICHUAX. Bce BO3MOKHBIE cTepeon30-
MepBI BXOJIST B 00hEM H300pETEHUSI.

CokpalleHus I BEIECTB, YKa3aHHBIX Ha PEAKIIMOHHBIX CXEMaxX U B IPUMEPAx, CICAYIOIIUE:

AcOH: ykcycnas kucnora; ACN: aneronutpui; DAST: tpudropun (quatunamuno)cepsr; DCM: muxiop-
Mmetan; DDQ: 2,3-guxiop-5,6-munuano-1,4-6en3oxunon; DIAD: aumsonponmiazonukapookcmiat; DiBAI-H:
qunzo0ytunamomoruapun; DMAP: 4-muverunamunonupuaus; DMF: N N-nmumerungopmamun, DMSO: nmume-
tuncynbpokenn; EDC: 1-31un-3-(3-guMernnamunonponin)kapoomquumun; Et,O: mustunoseii a¢up; EtOAc:
stwnanerat; EtOH: stanon; BOXKX: Bbicokod(ddexTnBHas xuakocTHas xpomarorpadus MeOH: meranoum;
PhSCu(l): denmncynsdanmnmmens; PPh;: tpudenundpocoun; SFC: cBepxkpuTryeckas (IionnHas XpoMarorpa-
bus; tBuOK: TpeT-0yTOKCHU]T KaJIns; tBuONO: TPEeT-Oy THITHUTPUT; TEMPO: 2,2,6,6-
terpametunnunepuguamiokct, TFA: tpudTtopykcycnas kucnora; THF: terparunpodypan; TOSMIC: to3mi-
METWIN30LHAHAT.

XuMUYecKue Ha3BaHUS TPEACTABIAIOT OO0 MpeAnoYTHTEIbHBIC HA3BaHUs COTIIACHO HOMeHKaType [U-
PAC (MexyHapOIHBIH COI03 TEOPETUIECKOW M MPUKIATHONH XUMHH), CO3JIaHHBIE C MCIIOJIb30BaHMeM Marvin
Sketch 17.24.1. Ecnm xuMudeckoe COSTUHEHUE YIIOMUHAETCS C UCTIONb30BAaHUEM KaK XUMHUYECKOH CTPYKTYDHI,
TaK U XUMHUECKOTO Ha3BaHUs, U CYIIECTBYET HEOJHO3HAYHOCTb MEXY CTPYKTYPOIl U Ha3BaHUEM, TO CTPYKTYpa

npeobiagaer.
Cxema 1:
A A, Z A ~
A / 9\ 10
SOI 10 )\ l
Aﬂ
A I
O)\Am/ " ? b
3 A
\ A A
SV I A |O|5
—_—
| I HN A As A;
A, A I
R13
A3
A O
/4
o N A
[
R13
CrpykrypHas equauAma I | CrpykTypHas enquauna 11

VYcnosus: 1) Kucnora Mensapyma, MeOH

Ha cxeme 1 m300paxeH oOUIHMiA CHHTE3 MPOU3BOIHBIX IO M300peTeHur0, uMeromux Gopmyny I, rme Ryy
npeJcTaBisieT coboit kuciaopon, Rys, R'ys u Ry mpencraBnstor coboit H, u Y mpencrapnser coOoi oqMHAPHYIO
YIIAEPOI-YIIACPOIHYIO CBsi3b. [IpOM3BOMHBIC MOTYT OBITH MOJNYYCHBI CIIOCOOAMU, M3BECTHHIMU B 00JacTH Opra-
HUYeckoi xumun. COoeMHEHUS M0 N300PETCHUIO MOTYT OBITH MOMYYCHBI B PE3YNILTATE PEAKIHH MEKIY MPOU3-
BOJIHBIM OCH3albJICTH/IA CTPYKTYpHOU eauHuUIeH I, e Ay, As, Ag, Ay, Ag, Ag, Ao, A1 1 A}y, UMCIOT 3HAYCHUS,
OTHCaHHbIE paHee, U MPOU3BOAHBIM CTPYKTypHOU eaunuusl 11, roe Rz, A;, A, 1 A; UMEIOT 3HaYEHUs], OTUCAH-
HbIE paHee, U KUCJIO0ToN Menbapyma.

Jlst mosrydenust mpou3BOAHBIX GopmMyisl I, Tae R, mpencrasiser coboii cepy, Mpou3BoaHbIE GOpMYIIHI I,
rae R4 nmpencrasiser co0oit KUCIOPO, MOTYT OBITH ITOJABEPTHYTHI B3aUMOJEHCTBHUIO C, HAPUMED, PEareHTOM
JlaBeccona.

Jlst mosrydenust mpou3BoAHBIX Gopmydsl I, tne R4 mpeacraBnseT coboi a3ot, mpou3BoAHbIE GOpMyIHI I,
rae Ry, mpeacrapnser coboit cepy, MOTYT OBITh TIOJIBEPTHYTHI B3aUMOICHCTBUIO, HAIPUMEDP, C aMMHAaKOM B Me-
OH.
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Cxema 1b
A,
A, 7 g\Aw A, 7 B\Aw
P P
A A
o 2/ " [e] Au/ "

VYcenosus: i) DDQ 1,4-nmuokcan

Ha cxeme 1b m300paxkeH oOmuil myTh mosrydeHus aHanoroB Gopmynsl I, roe Y npeacrasnser coboit nBOH-
HYIO YTIIePOJ-YIICPOIHYIO CBA3b, R s mpeacTariser coboit H, u Ry3, Riy, Ay, Ay, Az, Ay, As, Ag, Ag, Ag, Ao, Ay,
Ay 1 Ay, UMEIOT 3HaYEeHUsI, KOTOPHIE OMMCaHbl PaHee.

[MpousBoxnsie popmyinst I, rie Y npencraiseT cobol oAMHAPHYIO YTIEPOA-YIIIEPOJHYIO CBsA3b U Rys, R'js
u R4 npeacraBisiroT coboit H, MOTyT OBITE OKHCIICHEI C HCIIOJIB30BaHUEM, HanpuMep, DDQ B moaxoasmieM pac-
TBOpHUTENIC C TONyYCHHEM MpPOM3BOAHBEIX (GopMmyinbl I, rme Y mpencraBiser co0oOi IBOWHYHO Yriepoa-
YIIEPOIHYIO CBSI3b.

Cxema 2

+ A
A, A, YA12 —_— Ay A,

1

Ycenmosust: 1) K,CO3;, DMF

Ha cxeme 2 n3o0paxeH oOmmuii croco0 moydeHus MPOU3BOJHBIX OCH3aIbAErHIa CTPYKTYPHON €IMHHIIBI
I, toe Ay, As, Ag, A7, Ag, Ay, Ajg, A B Aj; UMEIOT 3HAYCHISI, KOTOPBIE OITUCAHBI paHee.

Apomarndeckoe 3amernenue 4-¢propoensanpaeruna 1 ¢peromom 2 ¢ ucrnonb3oBanneM K,CO; 8 DMF mpu
110°C mpuBOIUT K TOMYYEHHUIO MPOW3BOIHBIX CTPYKTYpHOTo 3neMeHTta I. JIJiT HEKOTOpBIX 3aMeIleHHHd Ha
A4-A|; MOXET OBITh TIOJIE3HBIM HCIOJIh30BaHUE 4-TIPOU3BOJHOTO THUAPOKCHOCH3ANBACTHIA C MPOU3BOIHBIM
(hropOeH30IIa AJIsT OCYIIECTBICHUS apOMAaTHIECKOTO 3aMEeIICHHSI.

Cxema 2b

11

A,
O%j A10
A
A)\ A7 ; o At o
5 Ag OI [ )\ A12
A'OI +hA12 As 7\ Aq )\
] i

A“QA?

3 4 CN 5 CN \[\

Ycenmosust: 1) K,CO;, DMF; ii) DAST, DCM; iii) DiBAI-H, Tonyou.

Ha cxeme 2b m300paxkeH oOmuii criocod MOTyYeHUs TPOU3BOIHBIX OCH3aIbACTHIA CTPYKTYPHOTO 3JIeMEH-
ta [, rne Ag mpenctaBisieT coboit C-CF,, a Ay, As, Ag, Az, Ag, Ao, A B Ajp IMEIOT 3HAYCHUSI, KOTOPBIC OIHCA-
HBI paHee. Apomatudeckoe 3amemnieane propoeH3anpaeruaa 4 4-ruipoKCUOCH30HUTPHIIOM 3 B OCHOBHBIX YCIIO-
BUSX C HUCHONb30BaHHeM, Hampumep, K,CO;, IpUBOIUT K MONYYCHUIO COOTBETCTBYIOMICTO OCH30HHUTpHIA 5.
AnpaeruaHasi TpyIIHUpOBKa MOXKeT ObITh mpeBpamieHa B rpynmny CF, ¢ ucnons3oBanneM QTOPHPYIOIIETO arcH-
ta, HanpuMep DAST. B pesynbrare mocineayromero BOCCTAHOBICHUSI HUTPHIIA ¢ UCTIONh30BaHUEM, HAIIPUMED,
DiBAI-H B Tonyose, MOTYT OBITh TIOJy4eHBI POU3BOIHBIC OeH3aIbACTH A CTPYKTYpHOTO 31eMeHTa [. Ha cxeme
2b sT0 WTIOCTpUpYeTCs A Rg, HO 3TH MpeBpaIeHusl MOTYT OBITh TaKKe MPUMEHEHBI JUIS ajlbIeTHIHON TPyII-
MTUPOBKH B JIIOOOM M3 TososkeHnH Ry-Ry,. Iy HEKOTOPBIX 3aMemnieHnit Ha A4-A|; MOXKET OBITh TIOJE3HBIM HC-
TI0JIb30BaHNE TIPOU3BOIHOTO 4-(HDTOPOSH3OHUTPHIIA ¢ TIPOU3BOIHBIM THAPOKCHOSH3aIbACTHAA IS OCYIIECTBIIC-
HUS aDOMATHYCCKOTO 3aMEIIICHHUS.
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Cxema 3

7
07N A S
Ris Ris
il
A
As7 /Is‘w
O)An/ 11
As Ag
1 |
As A
o 7
R\N A:‘_
: &
07N A

Ycnosus:

i) kuciota Menbapyma, MeOH;

ii) ROH, DIAD, PPh;, THF; n

iii) R;NH, EDC, DMAP, DCM.

Ha cxeme 3 n300pakeH oOmIMiA MyTh MOJIY9eHUs aHAIOTOB (hopMmyibl I, Tme Y mpepcraBiseT coboil omu-
HapHYIO YTIIEpOI-YTIIEPOTHYIO CBs3b, R4 mpeacTaBiseT coboit kucmopon, R;s mpencrasmsier coboit COOH, u
kaxapiid m3 R'js u Ry mpeacrasnser coboit H. Coenuuenus mo n300peTeHUuIo MOTYT OBITh TIOJTYYEHBI B PE3YIIb-
TaTe peakUuu MEXAY NPOU3BOAHBIM CTPYKTYPHBIM dJeMeHTOM I, rae A4, As, As, A7, Ag, Ao, Ao, Al U Ay
MMEIOT 3HAYEHHUs, KOTOPbIE OMHMCAHbl paHee, MPOU3BOIHBIM CTPYKTYpHBIM aiieMeHToM II, rae Ri;, A, Ay, Aj
MMEIOT 3Ha4eHMsI, KOTOpbIE OMUCAaHbI paHee, U KUCI0Tol MenbapyMa nmpu KOMHATHOU TeMIepaType.

Korma R;s mpencrasmser coboit COOH, Torma sTa KapOOHOBOKHCIIOTHAsI TPYNITUPOBKAa MOXKET OBITH
(yHKIIMOHAIM3UPOBaHA B CJIOXHBIN 3¢up ¢ Mcnonb3oBaHneM, Harpumep, criupta, DIAD u PPh; B THF. Unu xe
OHa MOXET OBITh (PYHKIIMOHAIM3UPOBAHA B aMH]] C HCIIOJIH30BAHUEM, HATIPUMED, ICPBUYHOTO WIIH BTOPHIHOTO
amuna, EDC u DMAP 8 DCM.

Cxema 4
AR Ao A A A
) |
Ay A A o)Am/A” 0 A7A

ZA
A - i A‘E)\IA6 i AS‘)\‘?G i
/I\ _ A4<>A7 E— ACA

Yemosust: i) CH;CH,OCOCH,P(Ph);Br, tBuOK, Et,0; ii) CH,CHMgBr, PhSCu(l), THF; iii) TEMPO,
tBuONO, 1,4-nuokcan; iv) TOSMIC, tBuOK, THF; u, v) Zn, AcOH.

Cxema 4 WUTIOCTpUPYET 00K MyTh 00pa3oBaHus aHamoroB Gopmyisl I, rae A; u Az MpeacTaBIsIOT CO-
6oii CH, A, mpencrasnser coboit NH, Y mpeznctaBiser co0oi OAMHAPHYIO YIIEPOA-YIIEPOAHYIO CBs3b, R4
TIpelCcTaBIsIeT co00i KUCIopo, R; mpeacrasmnser codoit H, kaxneiii m3 R s, R'js u Rj¢ mpencrasnser coboit H,
a Ay, As, Ag, A7, Ag, Ao, Ajg, Aj; 1 A, IMEIOT 3HAYEHUS, KOTOPHIE OTMCAHBI PaHee.

IIpoMeKyTOYHOE COCAMHEHHE 6 MOKET OBITh IMOJYYCHO B PE3yJIbTaTe PEaKIHMd BUTTHTa CTPYKTYPHOrO
anemenTa | ¢ ucrons3oBanneM, Hanpumep CH;CH,OCOCH,P(Ph);Br u tBuOK B Et,0, ¢ nmociemyromum B3an-
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MoJelcTBueM, HarpuMmep, ¢ 6pomunom BunuiMaraus u PhSCu(l) B THF. [ocnenyromiee BBeneHne HUTPOTpyII-
nbl B E-koHdopmannm MoxeT OBITh OCYIIECTBIEHO C Hcrosb3oBanueM, Hanpumep, TEMPO u tBuONO B 1,4-
guokcane.  IlupponpHOE — HPOMEXYTOYHOE — COEIMHEHHE 8 ObBJI0O  TOJNY4EHO  MOCPEACTBOM
[3+2]uukmonprcoenMHEHUsT TTPOMEKYTOYHOTO COCNWHEHUs 7 C HCHojib3oBaHueM, Hampumep, TOSMIC u
tBuOK B THF. BoccraHoBneHne HATPO ¢ MOCIEAYIOIMEH NMUKIW3alAeH ¢ TMOJIydeHHeM aHaiora ¢GpopmMyisl |
OCYIIECTBIISUIN B OJHY CTaJIMIO C UCIOIb30BaHUEM, HaIIpUMep, HUHKOBOH bl B AcOH.
IIpuMmepbI

Bce ncnonb3oBaHHBIE CTPYKTYPHBIE JIEMEHTHI HMEIOTCSI B NIPOJAAXKE, U3BECTHBI MIIM TOJTydEHBI criocoda-
MH, U3BECTHBIMH CTICIIMAIINCTAM B JaHHOI o0nacTy.

ITpumeps! 1-86.

1: 4-[3-meTokcu-4-(3-metnndenokcn)pennn|-2H,4H,5H,6H, 7H-nupazono[ 3,4-b Jnupuanu-6-on

CH, ¥

H,;C [0} N
3 \

[¢]

i) B pactBop wMmera-kpesoma. (44 wmxin) B DMF (4 min) mobamsum K,CO; (175) m 4-dtop-3-
MeTokcnben3anpaeruy (65 mr). Peaknnonnyto cMmech HarpeBanu 10 110°C u nepememMBanmy B TeUCHHE HOYH.
Iocne oxnmakaeHUs 10 KOMHATHOH TEMIIEpaTyphl PACTBOPUTENb YAAJSUIN TPHU IMOHIKEHHOM JaaBicHuu. [loiry-
qeHHOe Macio pacnpeaensian Mmexxay DCM u Bogoi. Boanblit ciioit axcTparupoBanmu 6oinee aByx paz DCM, u
00BeIMHEHHBIE OpTaHNYeCKHe CIIOM cymwin Hax MgSO,, bunbTpoBain u KOHIEHTpUpoBanu. [locne obpaiieH-
HO-(a30Boil xpomarorpaduu ¢ ucnoip3oBanue rpaaueHta ot 10 mo 100% ACN B Boxme, Obul mosryueH 3-
MeTOKCH-4-(3-MeTmheHOKCH )OeH3ampaeru (66 Mr).

i1) IToryueHHBIH Ha TPEABIAYIEH cTaauu MPOayKT (66 Mr) pacTBopstti B 4 Mt MeOH. Jlo6GaBmsuin KucIo-
Ty Menbapyma (39 mr) u 3-amuHOTIHpasodn (23 Mr), 1 peakKIMOHHYI0 cMech repemermBany 6 9 mpu 65°C. Peak-
[MUOHHYIO CMECh OXJIXIAIH 10 KOMHATHOM TeMIepaTyphl, JOOABISUIA ICITUT, U PACTBOPUTEIh BBHITAPUBAIIH.
[ocne o6pamenHo-}a3zoBoit xpomarorpaduu ¢ UCIOIH30BAHUEM HAHECEHUs TBEPOTO BELIECTBAa ObUI MOTyYeH
4-[3-metoxcu-4-(3-metundenoxcu)dennn]-2H,4H, SH,6H, 7H-mupazomno| 3,4-bjmupuaun-6-on (25 mr). MC(ES")
(Macc-criekTpoMeTpusl (3NIeTPOPaCcIbUIMTENIbHAs HOHU3ANIUS C PETHCTPALMEil MMOJIOKUTEIBHBIX HOHOB)) C mM/Z
350,2 (M+H)"

Crenyst METOAMKE, aHAJIOTHYHOW METOJVKE, ONMMCAHHOM B IpHMepe 1, HCIOIb3yst COOTBETCTBYIOIINE HC-
XOJHBIE BEIIECTBA, OBIIH MMOTYYCHBI CIICIYIONINE COCTNHCHNUS:

2:  4-(2-metokcu-4-{6-oxco-2H,4H,5H,6H,7H-tupazono[3,4-b|nmupunun-4-mn} eHoxcn)-3-(tpud ropme-

THI)OEH30HUTPHIT
CN

MC(ES") m/z 429,2 (M+H)"
3: 4-[3-metokcu-4-(2-uutpodenoxcu)penmn]-2H,4H,5H,6H, 7H-upa3zoino[ 3,4-b [mupuanH-6-oH
CH, H
J "\
\
0, H

MC(ES") m/z 381,2 (M+H)"
4:  4-{3-merokcu-4-[2-(tpudpropmerrin)penoxcu]penmn }-2H,4H,5H,6H,7H-nupazosno| 3,4-b | nupuaun-6-

"
O/CHS "y
W/
ok, o H
(o]
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5:  4-{3-merokcu-4-[4-(tpudropmernn)penokcu|penun }-2H,4H,5H,6H,7H-ntupazosno[ 3,4-bnupuaun-6-

CFy
H
O/CH3 "\
\
(o] NH
0
MC(ES") m/z 404,2 (M+H)"
6: 4-{3-metokcu-4-[3-(tpudTopmerwn)penHokcu|pernn }-2H,4H,5H,6H,7H-tupazono[ 3,4-b | mupuauna-6-
CH, ¥
F,C o/ N\N
W/
0 H
0
MC(ES") m/z 404,2 (M+H)"
7: 4-[4—(2-6p0M(1)eHOKCI/I)—3-MeTOKCI/I(i)eHI/m] 2H,4H,5H,6H, 7H nrpasono| 3,4-bnupuauH-6-oH
H3
\ /
MC(ES") m/z 414,2 (M+H)"
8: 4-[3—MeTOKCI/I-4—(2—MeTHn(beHOKcn)q)eHI/m] 2H,4H,5H,6H, 7H nrpasono| 3,4-bnupuaun-6-oH
P
\ 7
MC(ES") m/z 350,2 (M+H)"

9: 2-(2-metokcu-4-{6-oxco-2H,4H,5H,6H,7H- rmpaaono [3,4- b |mupyauH-4-1i } peHOKCH ) OCH30HUTPIIT

MC(ES") m/z 361,2 (M+H)"
10: 4-[4-(2-Tpet-OyTnndeHokcu)-3-merokcudenmn]-2H,4H, 5H 6H,7H-nnpasomno|3,4-b]nupunun-6-0H

CH, N

Y
‘ \
H3C
H;C e
e]
MC(ES") m/z 392,2 (M+H)"
11: 4-[4-(2-xnopdenokcn)-3-metoxcudenmn]-2H,4H,5H,6H, 7H-nupazono|[ 3,4-bnupuaun-6-on
CH, K
S N
W/
Cl H
O
MC(ES") m/z 370,2 (M+H)"

12: 4-{3-metokcu-4-[2-(tpudropmerokcu)penokcu|penmn }-2H,4H,5H,6H,7H-nupazoino| 3,4-bnupuann-
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F,c—0 0 H
o
MC(ES") m/z 420,2 (M+H)"
13: 4-[3—MeTOKCI/I-4—(2-MeTOKCI/Iq)eHOKCI/I)(beHI/IJI] -2H,4H,5H, 6H 7H-mmpazonol[3,4-b]mupuanH-6-oH
P
\ Pi
C—O

MC(ES") m/z 366,2 (M+H)"

14: 4-[4-(3-6pompenokcn)-3-meTokcudenmn|-2H, 4H 5H,6H, 7H -mupazono[ 3,4-b JnupuanH-6-0H

Q5 E\ /i
MC(ES") m/z 414,2 (M+H)"

15: 4-[4-(3-TpeT-OyTundeHokcH)-3-MeToKCHeHNI | - 2H 4H,5H, 6H 7H-mmupazono[3,4-b|mupuanH-6-oH

MC(ES") m/z 392,2 (M+H)"
16: 4-[4-(3-xnopdenokcn)-3-metoxcudenmn]|-2H,4H,5H,6H, 7H-nupa3zono[ 3,4-b |mupuanH-6-oH
CH, N
Cl O/ N
W/
H
(6]
MC(ES") m/z 370,2 (M+H)"
17: 4-{3-metokcu-4-[3-(tpudropmerorcu)penokcu|pennn}-2H,4H,5H,6H, 7H-upa3zoino[3,4-b Jrupuann-
CH, H
: {
o} H
(0]
MC(ES") m/z 420,2 (M+H)"

18: 4-[3-meTokcu-4-(3-merokcudenokcn)penmn]-2H,4H,5H, 6H 7H-nupazomno[3,4-b]mupuaua-6-oH

CH,
o} o/ \ /
H3C/
H

e]
MC(ES") m/z 366,2 (M+H)"
19: metnin-3-(2-merokcu-4-{6-oxco-2H,4H,5H,6H,7H- rmpa3ono[3 4-bmupuarH-4-min } peHokcn)oeH30at

H,C—O CH,
O/ \ N\N
Y /
H
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MC(ES") m/z 394,2 (M+H)"
20: 4-[4-(2->Tundenokcn)-3-metoxcudenmn]-2H, 4H 5H,6H,7H- nI/Ipa30no[3 4-bnupunuH-6-0H

MC(ES") m/z 364,2 (M+H)"

21: 4-[4-(3-3Tundenokcu)-3-metoxcudenmn]-2H, 4H 5H 6H,7H- nI/Ipa30no[3 4-bnupunuH-6-0H

Q% E\ !
MC(ES") m/z 364,2 (M+H)"

22: 4-[3-metokcu-4-(2-npormmndenokcn)dennn]|-2H,4H,5H,6H, 7TH-tmpazomno|[ 3,4-b JnupuaunH-6-0oH

ALE

MC(ES") m/z 378,2 (M+H)"
23: 4-{3-metokcu-4-[2-(npoman-2-nin)penokcu|pennn }-2H,4H,5H,6H, 7H-nupazomno| 3,4-b mupunua-6-oH
CH, N
J Ny
\
H,C H
CH,
(6]
MC(ES") m/z 378,2 (M+H)"

24: 4-[3-merokcu-4-(2-penmndenoxcn)dpenun]-2H,4H,5H,6H, 7H-nmupasono| 3,4-b | nupuaun-6-oH

CH, N
/ Ny
OXGR®
an |
MC(ES") m/z 412,2 (M+H)"

25: 4-[4-(2-nukoneHTHI()EHOKCH )-3 MCTOKCI/I(I)CHI/IH 1-2H,4H, 5H 6H,7H-ttupa3z ool 3,4-b JmupuauH-6-0H

éQ : Z\ /2
MC(ES") m/z 404,2 (M+H)"

26: 4-[4-(2-6en3mndpenokcn)-3-meroxcupenni]|-2H,4H,5H,6H,7H-timpazono[ 3,4-b jinpuaun-6-on

Q o/CH3 H\N
2 E\ /é
MC(ES") m/z 426,2 (M+H)"

27:  4-[4-(2-Tper-OyTmi-4-MeTokcudeHnokcu)-3-merokcudennin]-2H,4H,5H,6H, 7TH-ttupazono[ 3,4-b Jmupu-
IMH-6-0H
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H,C—O
H
CHy N
O/ Ny
W/
H,C
o} NH
CH
H,C 3

MC(ES") m/z 376,2 (M+H)"
29: 4-[4-(3-Tper-OyTun-4-ruapokcudenokcu)-3-merokcudennn]-2H,4H,5H,6H,7H-ntupazono[ 3,4-b|mupu-
IMH-6-0H
HO
CH, c H
H,C o/ N \ N7N
CHy
o NH
)
MC(ES") m/z 408,2 (M+H)"

30: 4-{3-metokcu-4-[3-(mponan-2-un)penokcu|penwn }-2H,4H,5H,6H, 7H-ttupazono[ 3,4-bmupuana-6-0H
H

H,C CH,
3 O/ 3 N\N
()
H

(0]
MC(ES") m/z 378,2 (M+H)"
31: 4-[4-(3-mmknonpormidenokcu)-3-merokcudennn]-2H,4H,5H,6H, 7H-ntupazono[ 3,4-b JnupuauH-6-0H

H

CH, N
% ,
D‘Q \

O

MC(ES") m/z 376,2 (M+H)"
32: 4-[4-Q2-tpeT-OyTrn-4-aTrndenokcn)-3-metokcudenmn |-2H,4H,5H,6H, 7H-mupazono[ 3,4-b [mupunnH-
6-oH e
H
O/CH3 N\N
W/
H;C
o] NH
Hoo CH;
o
MC(ES") m/z 420,2 (M+H)"

33: 4-[4-(4-Opom-2-TpeT-OyTHndeHokcn)-3-metokcudenun|-2H,4H,5H,6H, 7H-mupazono|[ 3,4-b jnupunus-

6-oH
Br

H

CHy N
O/ \N
N/
HyC
o NH
cH
HyC 3
o
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MC(ES") m/z 470,1 (M+H)"
34: 4-[4-(2-TpeT-OyTHin-4-metundenokcn)-3-metoxcnpenmn|-2H,4H,5H,6H,7H-mpazoino| 3,4-b jnupuaun-

6-oH
H;C
OI"CH3 H\N
N/
HyC
o NH
CH3
H,C
[0}
MC(ES") m/z 406,2 (M+H)"
35: wmerun-3-tper-OyTrn-4-(2-metokcu-4-{6-oxco-2H,4H,5H,6H, 7H-tupazomno[ 3,4-b|mupunun-4-mi} e-
HOKCH )0OeH30aT
H,C o
\
o
OICH3 H\N
W/
HsC
(o] NH
CH3
H,C
(o]
MC(ES") m/z 450,2 (M+H)"

36: MeTmi-4-(2-merokcu-4-{6-oxco-2H,4H,5H,6H, 7H-upazomno| 3,4-bmupunnn-4-mmn } eHOKCH )HA-
¢ranun-1-kapOokcmiaT

H
N
o et
\
NH
0

MC(ES") m/z 444,1 (M+H)"
37:  4-[4-(2,4-mu-TpeT-OyTHndenokcn)-3-merokcudennn|-2H,4H,5H,6H,7H-tupazono[ 3,4-b jnupuauH-6-

OH
H;C
CH5
H;C H
O/CH:,. N\N
W
HyC
o NH
H,C Era
[}
MC(ES") m/z 448,3 (M+H)"

38: 4-{3-metokcu-4-[3-merokcu-5-(Tpudropmernin)penokcu|penwn} -2H,4H,5H,6H, 7H-mupazomno| 3,4-

b Jnupuana-6-0H
CF,
H
. O/CH3 N \N
/ N/
H,C
o NH
o
MC(ES") m/z 434,1 (M+H)"

39: 3-tper-0yTnin-4-(2-metokcu-4-{6-oxco-2H,4H,5H,6H, 7H-ttupazo:no[ 3,4-b Jmupuaua-4-wmn } peno-
KCH)OCH30HUTPHUIT
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MC(ES") m/z 417,2 (M+H)"
40: 4-{3-meroxcu-4-[2-(nentadrop-A’-cynspanun)benoxcu] penwn} -2H,4H,5H,6H, 7H-mupazono[3,4-
b Jnupuana-6-0H

MC(ES") m/z 462,1 (M+H)"
41: wetmn-3-(2-metokcu-4-{6-oxco-2H,4H,5H,6H,7H-ntupazomno[3,4-b|mupuaun-4-mi} peHokcn)-5-(Tpu-

(bropmernin)oeH30aT
[
H

0 O/CH3 N N )

E E\ /:
s}

AY
CH, s} NH
Q
MC(ES") m/z 462,1 (M+H)"

42: 4-{4-[3-6pom-5-(Tpudropmernin)penokcu]-3-merokcudennn}-2H,4H,5H,6H,7H-ntupazomno( 3,4-

b Jnupuana-6-0H
CF,
cH H
B Q O, 3 N\N
’ \
o
MC(ES") m/z 482,0 (M+H)"

43: 4-{4-[3,5-6uc(tpudropmermn)penokcu]-3-merokcudenmn } -2H,4H,5H,6H, 7H-tupazono| 3,4-b |mu-

PUINH-6-0H
CF3
CcH H
Q s Ny
: Y/
o
MC(ES+) m/z 472,1 (M+H)+

44:  4-[4-(3,5-mu-Tper-OyTnndenokcu)-3-metoxcudenmn]-2H,4H,5H,6H,7H-nupasomno| 3,4-b nupuaun-6-
OH

-21 -
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NH

o}
MC(ES") m/z 448,3 (M+H)"
45:  4-[4-(2-{6umukno[1.1.1]nenTan-1-mn} penokcn)-3-metokcudenun]-2H,4H,5H,6H, 7H-nmpazomno|3,4-

b Jnupuana-6-0H
CH; H
0/ Ny
\_/
o MNH
Q
MC(ES") m/z 402,2 (M+H)"

46: 4-(2-metokcu-4-{6-okco-2H,4H,5H,6H,7H-ttmpazono[ 3,4-b Jmupuana-4-un } perokcn)Had Tanua- 1 -

KapOOHUTPHIT
N
W
O/CHS H N .
() =
Q NH
Q
MC(ES") m/z 411,1 (M+H)"

47: 4-[4-(2,3-murunpo-7H-unnen-4-unokcu)-3-merokcudennn]-2H,4H,5H,6H,7H-ntupazono[ 3,4-bmupu-

INH-6-0H
"
O/CH3 N \N
N/
@] MNH
Q
MC(ES") m/z 376,2 (M+H)"

48: 4-{4-[(2,2-mumetnn-2,3-quruapo- 1 -6ersodypan-7-mn)okcu|-3-metokcudenwnn } -2H,4H,5H,6H, 7H-

npasono|3,4-bluupuaun-6-oH
H
CcH
g N
W/
HsC
Hye o 0 NH
Q

MC(ES") m/z 406,2 (M+H)"
49: 4-[4-(2,3-nurunpo-7H-unnen-5-unokcu)-3-meroxcudenmn|-2H,4H,5H,6H, 7H-ntmpazono[ 3,4-b]mu-

PUANH-6-0H
CH H
/e N
o] N
N/
0 NH
o

-22 -
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50: metnn-8-(2-merokcu-4-{6-oxco-2H,4H,5H,6H,7H-tnpazosno[ 3,4-b Jinpuans-4-ni } heHOKCH)XHHOIHH-
5-xapOokcmiar

MC(ES") m/z 445,1 (M+H)"
51: 4-(3-meroxcu-4-penoxcudenwmn)-2H,4H,5H,6H,7H- rmpa3ono [3,4-b]mupunuH-6-oH

QH8
MC(ES") m/z 336,1 (M+H)"

52: 4-{3-0pom-4-[3-meTOoKCcHU-5-(TpudTopMmeTrn)penokcu|dhenwn }-2H,4H,5H,6H,7H-ttupa3zomno[ 3,4-b]mu-

PUIMH-6-0H
0— CH,

MC(ES") m/z 482,0 (M+H)"

53: 3-tper-0yTnin-4-(4-{6-oxco-2H,4H,5H,6H,7H-mupazomno| 3,4-bmupunua-4-mn } GeHOKCH )OS H3OHUTPUIT

\
y
N\N
W/
H;C
(o] NH
HaC CH5
Q
MC(ES") m/z 387,2 (M+H)"

54: 4-{4-[3-meTokcu-5-(tpudropmernn)penokcu|penun }-2H,4H,5H,6H,7H-tupazoino[ 3,4-bnupuaun-6-

OH
0= CH,

MC(ES") m/z 404,1 (M+H)"

55:  3-tper-Oyrun-4-(2-metun-4-{6-oxco-2H,4H,5H,6H,7H-nmupazono[3,4-bnmupunun-4-un } penoxcn )oe-
H30HUTPHII
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W\

(0] NH

o
MC(ES") m/z 400,2 (M+H)"
56: 4-{4-[3-meTokcu-5-(TpudpTopmern)perokcu|-3-metmwndennn } -2H,4H,5H,6H, 7H-tupazono[ 3,4-bmu-

pUANH-6-0H
Q=—CH,

N
N
F,C H,C \ l/N
Q MNH
o
MC(ES") m/z 418,1 (M+H)"

57: 4-{3-¢rop-4-[3-meTokcu-5-(tpudropmermin)penokcu]penun} -2H,4H,5H,6H,7H-nmpazomno[ 3,4-bJmu-
PUIMH-6-0H

0= CH,

N
N
F,C F N
’ \/
Q NH
el
MC(ES") m/z 422,1 (M+H)"

58:  4-{4-[2-(nenTadTop-A’-cynbhanmm)denokcn]-3-(tpudropmeroxcu)denmt} -2H,4H,5H,6H, 7H-nupa-
30510 3,4-b|mupuauH-6-0H

FamS=—=F O NH

0
MC(ES") m/z 516,1 (M+H)"
59:  4-{4-[2-(nenradrop-A°-cynbdanmn)denoxcn]bennn}-2H,4H,5H,6H,7H-mmpazomn0[ 3,4-b | mupuauu-6-
OH

Fe—S=——F O NH

o
MC(ES") m/z 432,1 (M+H)"
60: 4-[3-(tpudropmerokcu)-4-[ 2-(tpudropmerrn)penokcu]pennn]-2H,4H,5H,6H, 7H-nupazono[3,4-

b nupuauH-6-0H
CF, H
J ~
0L
FsC =} NH
o
MC(ES") m/z 458,1 (M+H)"

61: 3-tpeT-0yTnn-4-(2-metokcu-4-{6-oxco-2H,4H,5H,6H, 7TH-tmpazono[ 3,4-b Jmupuaua-4-wmi } eHOK-
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cH)OCH30MHAs KHCIIOTa

MC(ES") m/z 436,2 (M+H)"
62: 3-(2-metokcu-4-{6-oxco-2H,4H,5H,6H, 7H-upa3zoino| 3,4-b Jrupuann-4-nn } heHoKCH )-5-(Tpud TOp-

MeTw1)0OeH30iHas KHCI0Ta
CFs
H
O O/CH3 N\N
W/
HO
o] NH
o
MC(ES") m/z 448,1 (M+H)"

63: 4-{3-metokcu-4-[3-metmi-5-(tpudropmermin)penokcu]penun}-2H,4H,5H,6H,7H-nmpazomno[ 3,4-bnu-

PUIMH-6-0H
CF; H
CHy N_
H,;C o \ /N
(@) NH
@]
MC(ES") m/z 418,4 (M+H)"

64: 4-[4-(3,5-mumetmndenokcn)-3-metokcupennn|-2H,4H,5H,6H,7H-niupazosno[ 3,4-b Jnupuaun-6-on
CHj

LHs “\
H,C (o] \ /N
@) NH
@)

MC(ES") m/z 364,4 (M+H)"
65: 4-{3-merokcu-4-[2-metmin-4-(tpudropmermn)penokcu]penun } -2H,4H,5H,6H,7H-nmpazomno[ 3,4-bJnu-
PUINH-6-0H
F3C H
/CH3 N\N
° \
HaC o) NH
O
MC(ES") m/z 418,4 (M+H)"

66: 4-[4-(2,4-mumeTminenoken)-3-metokcudenmn|-2H,4H,5H,6H, 7H-mmpaszomno| 3,4-b | mupuanH-6-oH
H3C

H
o) N
\
H,C O NH
(e}
MC(ES+) m/z 364,4 (M+H)+

67: 4-[4-(2-Tpet-OyTri-4-sTrndenokcn)-3-merokcudennn]-2H,6H, 7H-nupasono| 3,4-b | nupuaun-6-0H

-25-
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CH, iy

\ /
\

N
NH

Q

1) Coennnenue npumepa 32 (32 mr) pactBopstiu B 1,5 mi 1,4-nuokcana u nodasnsuin DDQ (17 mr). Peak-
IIMOHHYIO cMech HarpeBayu 10 50°C u nepemennBany B TedyeHue 1 4. PacTBopurens BeIapuBaiu U JOOABISITH
Haceil. BogH. NaHCO; ¢ nonmyuennem cycnensun. Cycnensnuto o0padaThiBalli yIbTPa3ByKOM U TBEPJOE Bellle-
CTBO OT(HIBTPOBBIBAIIN U ITPOMBIBAJIM BOIOW TpH paza. TBepaoe BEIIECTBO CYIIWIIM B BAKYyMHOM IKagy ¢ HO-
aydeHueM  4-[4-(2-tper-OyTHi-4-atmndenokcn)-3-metokcudennn]|-2H,6H,7H-nmpazono[ 3,4-b Jimpuana-6-ona
(23 mr). MC(ES") m/z 418,2 (M+H)"

Criexys MeTOJMKE, aHAJIOTUYHOM METOJHUKE, OIIMCAHHOW B IpUMepe 67, UCIONB3Ysl COOTBETCTBYIOIIME UC-
XOJHbIE BELIECTBA, OBIIM ITOJTYYCHBI CICAYIONINE COCANHEHHUS:

68: 4-[4-(2-TpeT-OyTmin-4-merokcupenokcn)-3-merokcudennn |-2H,6H, 7H-upa3zomno| 3,4-b | mupunna-6-oH

H,C—0O
H
O’CHS N\N
N\
e o} NH
e CH; \

MC(ES") m/z 420,2 (M+H)"
69: 4-[4-(2-TpeT-OyTHin-4-meTmwideHokcn)-3-metokcudennn |-2H,6H, 7H-mupazomno| 3,4-b mupuaun-6-0H
H,C

3
"
O/CH3 N\N
N/
HaC
o] NH
HyC s \
]
MC(ES") m/z 404,2 (M+H)"

70: 4-[4-(4-6pom-2-TpeT-OyTHiheHokcn)-3-merokcudenmn|-2H,6H, 7H-upazosno| 3,4-b JnupunuH-6-oH

B
O/CHS H\N
W
HyC
D o o \ NH
)
MC(ES+) m/z 468.1 (M-i-H)+

71: 4-(2-merokcu-4-{6-oxco-2H,6H,7H-nupasouno[ 3,4-b|nupunun-4-un} henoxcun)-3-(rpudropmerin)oeH-

30HUTPHUI
N
|\
O/CH3 H\N
\ )
F3C o} \ H
Q
MC(ES") m/z 427,1 (M+H)"

72:  mernn-4-{4-[3,5-6uc(rpudropmernin)penokcu]-3-meroxcnpennn } -6-okco-2H,4H,5H,6H, 7H-mmpa-
30710[3,4-b|mupunnH-5-kapookcmnar
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CF3

FsC

1) Cnenyst MeToAnKe, aHAJOTUYHONH METOAMKE, ONMCAHHOHM B mpuMepe 1, cTaams i, HCHONb3Ysl COOTBETCT-
BYIOIINE HCXOHBIE BEIIECTBa, ObLT nomryueH 4-[3,5-0uc(Tpudropmeriin)heHoKCH|-3-MEeTOKCHOCH3aIbICTH I

ii) IomydeHuslii Ha npexmpigymeil cragum nponykr (211 wr), xuciaory Memsapyma (85 mr) m 3-
amuHonMpasodn (48 mr) pacteopsutt B MeOH (5 mur). Peaknmonnyro cMech nepemMennBany B TedeHue 3,5 9 npu
KOMHATHOU TeMIIepaType U paCTBOPUTEINb BBIMAPUBAIM B MOTOKE a30Ta. DTO MpPHUBENO K MonydeHuto 4-(4-[3,5-
ouc(tpudropmeTiun)penokcu]-3-meroxcudennn } -6-oxco-2H,4H,5H,6H, 7H-ttupazono[ 3,4-b Jmupuauna-5-xapoo-
HOBOM KHCTOTHI (200 mT).

iv) DIAD (23 mki1) m00aBIsiy Mo KarisiM B atMocdepe azota B pactBop PPh; (31,4 mr), MeOH (40 mkm)
Y TIOJIYICHHOTO Ha mpeaplaymeit ctaaun npoaykra (50 mr) B 6e3Bomgnom THF (1 mur). PeaknuonHyro cMech rie-
peMeInBaIl B TEYEHHE HOYM IIPM KOMHATHOW Temieparype. [l00aBisim BOAY M MPOAYKT SKCTPArHpOBaIN
DCM tpu paza. OObeqHEHHbIE OpraHMYecKue ciion cymmy Hag MgSO,4 1 koHIeHTpupoBany. HeounmeHHbIi
NPOIYKT OYMIIAIK 0OpameHHOo-()a30Boi Xpomarorpaduei, ucnonbdys rpagueHt ot 40 no 75% ACN B Bozae
(comepxarueit 0,1% TFA), ¢ monyuenuem metmi-4-{4-[3,5-6uc(tpudropmermin)denokcu 1 -3-meToxcudenun } -6-
okco-2H,4H,5H,6H, 7H-nupazomno[3,4-b]mupunun-5-kap6okcunara (16,6 mr). MC(ES") m/z 530,4 (M+H)"

Crenyst METOJIMKE, aHAJIOTHYHOW METOAMKE, ONMMCAHHOW B IIpUMepe 72, UCHONB3YsI COOTBETCTBYIOIHE HC-
XOJIHBIC BEUIECTBA, OBLIN TTOJIyYEHBI CIICTYIONINE COCTMHEHHUS:

73:  otmn-4-{4-[3,5-6uc(tpudTopmermi)peHokcu]-3-Mmerokcupenun } -6-oxco-2H,4H,5H,6H, 7TH-tmpazo-
110[3,4-b|mupuauH-5-kapObokcunaT

CF4

FsC

MC(ES") m/z 544,4 (M+H)"

74:  4-{4-[3,5-6uc(tpudropmernn)deHokcu]-3-meTorcudenwn } -N,N-qumetnn-6-oxco-2H,4H,5H,6H,7H-
nupazodo|3,4-b|mupunuH-5-kapookcamuy

CFj

FsC

/N—CH3
HaC

1) [IpoxykT, momy4enHslit B mpumMepe 72, craaus 1, (50 mr), DMAP (20 mr) u

numetmwiamut-HCI (12 mr) pactBopsuin 8 DCM (1 min). JJob6asnsutm EDC (30 Mr), 1 peakioHHYIO CMeCh
HepeMeIInBaI P KOMHATHOM TemrepaType B TeueHHe HouH. J[00aBisuin BOAYy M MPOIYKT 3KCTParupoBaly
DCM tpu paza. OObeqHEHHbBIE OpraHMYecKue ciou cymmy Hag MgSO,4 u koHIeHTpupoBany. HeounmeHHbIi
NPOIYKT OYMIAIK 0OpameHHOo-()a30Boi Xxpomarorpaduel, ucnonbdys rpagueHt ot 40 no 75% ACN B Bozae
(comepxkamerr 0,1% TFA), ¢ momyuenuem 4-{4-[3,5-0uc(tpudtopmermn)peHokcu]-3-metokcuperun }-N,N-
aumetun-6-oxco-2H,4H,5H,6H, 7H-rmpazono[ 3,4-b]mmpuann-5-kapbokcamuma (9,3 mr). MC(ES") m/z 5434
(M+H)"

Crenyst METOIMKE, aHAJIOTHYHOW METOANKE, OMHCAHHON B IpUMepe 74, UCIONb3YsI COOTBETCTBYIOIUE HC-
XOZHBIE BELIECTBA, OBLIN TOJIyYEHBI CIICYIOIINE COCTMHEHHS:

75:  4-{4-[3,5-0uc(tpudTopmeTrn)peHokcu]-3-meTokcupenwnn } -N,N-aumatun-6-oxco-2H,4H,5H,6H,7H-
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npasono|3,4-b|nupuauH-5-kapookcamu

FyC

MC(ES") m/z 571,5 (M+H)"

76:  4-{4-[3,5-0uc(tpudTopmermn)peHokcu]-3-meroxcudenwnn }-1H,2H,3H,4H,6H-upposno[ 3,4-b Jnupu-
IINH-2-0H

CF; H

CHs N

FsC O \ /
(0] NH

O

1) Cienyst MeTOIMKe, aHAJIOTHYHOM ONMMCAaHHOW B mpuMepe 1, cTaaus i, NCIONIB3ys COOTBETCTBYIOIIHE HC-
XOJIHBIE BELIECTBA, ObLT Moiy4deH 4-[3,5-6uc(Tpudropmerrin)heHoKcH|-3-MEeTOKCHOSH3IbIETH /L.

i) DTokcukapOooHMIMeTHI) TprudeHmipochonus 6pomus (3,54 r) nobasnsum B cycnenszuto tBuOK (1,03 r)
B Et;0 (30 mi). [Tomyuennyto cmech nepemennBany npu 50°C B teuenne 30 MHUH 1 3aTeM OXJIaXJalll 10 KOM-
HaTHOW TeMmriepaTypbl. [loydaenHoe Ha mpenpiaymiei craguu coenuuenue (1,50 r), pactBopennoe B Et,O (10
MJI), JOOABIIAIN B PEAKIMOHHYIO CMECh. PEakIMOHHYIO CMECh NIEPEMEIINBAIN B TEUEHHE HOYM, 3aTEM TacHIIH
BOZOH M BOAHBINA cloil skcTparmpoBasim Et,O Tpu paza. OO0benIWHEHHBIC OPTaHWMYECKHUE CIIOW CYIIMIN HaJ
MgSO,4 1 KOHIEHTPUPOBAJIHX IIPU MOHMKEHHOM AaBlIeHNH. HeounmeHHbIi TPOAYKT OUMINANN Ha KOJIOHKE C AU~
OKCHIOM KpeMHHs, ucroybs3ys rpagueHT oT 0 mo 20% EtOAc B remrane, ¢ noxyuenuem >tui-(E)-3-{4-[3,5-
ouc(tpudpropmernin)penokcn]-3-merokcndenmi|npon-2-eHoara (1,42 r).

iii) Buaunmaraus 6pomun (1,0 M B THF, 9,67 mi) no6aBisnm nmo KarisiM B CyCHEH3HIO (eHMICYIbda-
Huimenu (558 mr) B 6e3soxHom THF (15 mun) mpu -40°C B atmocdepe a3oTa. PeakumoHHoO# cMecu naBaiu BO3-
MOKHOCTb JOocTHYb -25°C u cHOBa oxnaxnanu 10-40°C. JJo6aBiisiiyn Mo KaruisiM MOJTYYCHHOE Ha MPEIbIIyIICH
craguu coequnenue (1,4 r) B 6essoguom THF (15 mur) u peaknmoHHyro cMech epeMenBain B TeueHne 30 Mun
npu -40°C. PeaknmoHHyro cMech TaciiIi BIMBaHKHeM cMecH B Hachiml. BogaH. NH,Cl. O6pa3oBaBieecs: TBepaoe
BEIIECTBO OT(HUIBTPOBBIBINA, W QUIbTpaT dKcTparupoBann EtOAc mBaxapl. OO0benWHEHHBIE OpPTaHUYCCKUE
cyon cymmin Hag MgSO4 ¥ KOHIIEHTPHPOBAIIY TIPH MOHIKCHHOM JIaBIeHHH. HeounIeHHbIH MPpOoLyKT OUHIIaIn
Ha KOJIOHKE C THOKCHIOM KpPeMHUS, HCob3ys rpaaueHT oT 0 10 30% EtOAc B renrane, ¢ MOTyYeHUEM 3THII-3-
{4-[3,5-6uc(tpudTopmeTni)peHOKCH]|-3-MeTOKCUpEHIT } IeHT-4-eHoaTta (279 mr).

iv) Tlomy4yeHHBIH HA TpeapIaAymel ctaguu mpoaykT (275 mr), TEMPO (38 mr) u tBuONO (157 mxi) pac-
TBOpsuTH B 1,4-mmokcane (5 mu), HarpeBasn 10 80°C 1 mepeMenBaii B TeUCHHE HOYH. B peakimoHHyIO0 cMech
J00aBIISITM BOLY M BOJHBIN €10 skcTparupoBanmu DCM Ttpu paza. O0beiMHEHHbIE OpPraHMYECKHE CIION CYIIUIIN
HaJ MgSO,4 ¥ KOHIEHTPHUPOBAIIH ITPH MOHIKEHHOM JaBJIeHUH. HeounIeHHBIH POAYKT OUHINAIN Ha KOJIOHKE C
JMOKCHIOM KpeMHUs, ucnonb3yst rpaaueHT ot 0 no 30% EtOAc B renrane, ¢ nonyuenueM stui-(E)-3-{4-[3,5-
ouc(tpudropmernin)penokcn]-3-meTokcup e |-5-HuTponenT-4-eHoara (95 mr).

v) TOSMIC (37 mr) no6asnsun B pactBop tBuOK (42 mr) B 6e3Bognom THF (1 mur) npu -78 °C u nepe-
MemmBaiy B Tedenre 10 muH. [ToryaeHHOE Ha MIpeAbIAYIeH cTaquu coequHeHue (95 Mr) pacTBOpsIH B 0€3BOI-
HoMm THF (4 mur) u mo6aBiisiii 10 KaruissM B peakIMOHHYIO0 cMech. [locne mepeMernmBanus B Tedenne 10 MuH
mipu -78°C peakMoHHYI0 cMech BiIuBaX B Hackiml. BogH. NH,Cl, n BomHbIH ciioit skcTparupoanu EtOAc tpu
pasa. OO0beMHEHHBIE OpTaHUYEeCKUe CIIoM Cymnian Hajg MgSO, 1 KOHIEHTPUPOBAIN MPU TIOHIKEHHOM JIaBJie-
HUH. HeounmeHHslit NpoIyKT OYUIIAIN Ha KOJIOHKE C JHOKCHIOM KPEMHHS, UCTIONb3ys rpaaucHt ot 0 xo 70%
EtOAc B renrane, ¢ moixy4eHueM 3THI-3-{4-[3,5-0uc(TpudTopmeTrn)peHokcH|-3-MeTokcup e } -3-(4-HUTPO-
1H-iuppon-3-un)nponanoara (48 mr).

vi) B pactBop mony4eHHOTO Ha mpeapaymeii craguu coeaunenus (45 mr) B AcOH (1,5 mi) noGasmsuiu
UHKOBYIO IbLIb (54 Mr). Peakunonnyto cmech HarpeBanu 10 50°C u nepeMemuBanu B TeueHue 30 muH. Peak-
IIMOHHYIO CMECh (PHIIBTPOBAIM Yepe3 LEIUT U 0caloK Ha (uibTpe npombiBamn EtOAc. ®uiabTpaT nMpoMbIBaId
Hacell. BogH. NaHCO; u Bojoi u 3ateM cymmnu Hag MgSO, 1 KOHLEHTPUPOBAIU NPU MOHIKEHHOM JaBie-
HUH. HeounieHHsIH MpoayKT ounimann oOpameHHo-(a3oBoi xpomaTtorpadueii, ncrons3ys rpaaueHt ot 40 mo
90% ACN B Bome, ¢ momydeHueM  4-{4-[3,5-0uc(tpudropmerni)penokcn]-3-MeToKCHpEHMIT} -
1H,2H,3H,4H,6H-uppoio[3,4-bJmupuann-2-ona (8,7 mr). MC(ES") m/z 471,4 (M+H)"
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77:  4-{4-[3-(audTopmernin)-5-(tpudropmern)denokcu]-3-merokcudenun } -2H,4H,5H,6H, 7H-ntmpaszo-
110[ 3,4-b|mupuanH-6-0H
CF3

i) 4-pTop-3-meTokcubeHzoHUTpH (250 Mmr), 3-ruapokcu-5-(tpudpropmermn)oensanpaerun (0,23 mr) u
K,COj3 (457 wmr) cycnenaupoasii B DMF (10 mun). Peaknmonnyto cMech HarpeBanu 10 90°C u nepeMernBaii B
Te4eHHe HOUYM. PEakIIMOHHYI0 CMECh OXJIaXIaIH /10 KOMHATHOHN TeMIIepaTypsl U pacTpeleNsili MKy BOIOH U
EtOAc. Boanslii coit sxcTparupoBanu 6onee n8yx pa3 EtOAc u 00beJUHEHHBIE OPraHUYECKUE CIION MPOMBIBa-
oM paccosoM, cymwin Hag MgSO; W KOHIEHTpUpPOBaIH. HeouWmeHHBIH NPOAYKT OYMINAIN OOpaIieHHO-
(azoBoii xpomaTorpadueii, ucrnonab3ys rpaaueHT ot 10 mo 100% ACN B Boze, ¢ monydeHueM 4-[3-popMui-5-
(rpudropmeTrin)peHokcu]-3-MeTokcH-OeH30HUTpHIIA (46 MT).

ii) [Tomy4enHsIi Ha npenpIAyIel craauu npoaykT (96 Mr) pactBopsu B DCM (6 M) B atMocdepe azora.
Job6amstmu o xamsim DAST (0,14 M), 1 peakIMOHHYIO CMECh IIepEeMEINBAII B TEUEHHE HOYHM IPH KOMHAT-
HOU TemrepaType. PeakiimoHHyI0 cMech IToMeInaiy Ha BOAHYyIo OaHto U A00aBisum Hacki. BogH. NaHCO; (15
Mi). CMech NepeMemBaIi HHTEHCUBHO B TedeHwe 10 MuH. Bomuerii cioit sxctparupoBamn DCM nmBakipl.
OObenuHEHHBIE OpraHmdeckue ciou cymwid Hax MgSO, W KOHIIGHTPUPOBAIM ¢ ToidydeHuem 4-[3-
(madropmernn)-5-(TpudTopmeTIu)deHokcH]-3-MeTokcru-6en3onnTpmia (102 mr).

iii) ITomyueHHoe Ha mpenpiaymel cranuu coequHenue (101 mr) pactBopsun B Toyose (4,5 mMir) B aTMO-
cthepe azota n oxnaxaanu g0 0°C. Jobasnsumm mo karmsm 1,2M pactBop DiBAI-H B Tomyone (0,37 M) u peak-
[MUOHHYIO CMECh IepeMentnBany B TeucHue 1,5 4. Jlobasmsu 6 H. Bogukiii pactBop HCI (1,5 mir) u cMech mepe-
MEIIMBAIN JI0 IpeKparieHuss 00pa3oBaHusl ra30BhIX My3bIpeld. CMech HarpeBai 10 KOMHATHOM TeMIepaTyphl |
pacripenensiu Mexny EtOAc n nomynacein. BogH. NaHCO;. Boassiii cnoii akctparupoBaiu 0osee ABYX pa3s
EtOAc 1 00beTMHEHHBIE OpPraHMYECKUE CJION TIPOMBIBAIIM paccolioM, cymnii Hag MgSO, 1 KOHIIEHTPUPOBAIH.
HeounieHHbI NPOIYKT OYMINANIM Ha KOJIOHKE C JTUOKCHUAOM KPEMHHUS, MCIOJB3ys rpaaueHT ot 0 mo 25%
EtOAc B renrane, ¢ nonydeHueMm 4-[3-(mudropmern)-5-(TpudTopMeTiin)heHOKCH |-3-MeTOKCH-OCH3 b IeT U 1A
(71 mr).

iv) Tlo aHa;moruu ¢ METOIUKOM, OMMMCAaHHOW B mpuMepe 1, cTamus u, MOTydeHHOE Ha TPEAbITYIIEH CTaInu
coeMHeHNE npeBpamayii = B 4-{4-[3-(mudropmern)-5-(Tpudropmeri)penokcn]-3-MmeToKkCHPEHILT | -
2H,4H,5H,6H, 7H-nmpazoo[3,4-b]mupummn-6-on (28 mMr). MC(ES") m/z 454,4 (M+H)"

78:  4-{4-[2-(mudTopmeTmn)-4-(TpudTropmeriin)henokcu |-3-merokcudennn  -2H,4H,5H,6H, 7TH-tupazo-
110[ 3,4-b|mupuanH-6-0H

FiC

i) 4-ruapoxcu-3-metokcuOeH3oHUTpUI (250 Mr), 2-dTop-5-(TpudTopmMermn)oenzanpaerua (322 Mr) u
K,COj3 (463 mr) cycnienmupoBanu B DMF (8 mu) u mepememmBanu nmpu 90°C B Teuenue 2,5 4. PeakmoHHYIO
CMECh OXJIAKJAIH 0 KOMHATHOM TeMIiepaTypsl U pactpeaeisin Mexxay Bonoi u EtOAc. Bognslii cioit akcTpa-
rupoBaiu Oosnee AByXx pa3 EtOAc m oObeqMHEHHbIE OpraHUYECKHE CJIOM MPOMBIBAIHM PAacCOJIOM, CYITWIA HaJl
MgSO,4 1 KoHIIeHTpHpOoBal. HeounmmeHHbIH NPOaYKT OYMIIA N Ha KOJIOHKE C TUOKCHAOM KPEMHUS, HCIIOIb3Ys
rpagueHT oT 0 1o 30% EtOAc B renTane, ¢ moixyaenueM 4-[2-popmui-4-(TpudropmeTrin)peHOKCH|-3-METOKCH-
6ensonutpuia (402 mr).

ii) ITo aHamorMM ¢ METOMKOM, ONMMCAHHOKM B mpumepe 77, cTagus 1i-CTagus 1v, MOoJydeHHOE Ha IpeabIIy-
mei craguu  coeauHeHne — mpeBpamamn B 4-{4-[2-(audTopmernn)-4-(Tpudropmerin)peHokcu]-3-
metokcudenun} -2H,4H,5H,6H,7H-rupasono[3,4-bnmupunun-6-on (78 mr). MC(ES") m/z 454,4 (M+H)"

EnuHcTBEeHHBIC DHAHTHOMEPHI COEMHEHMST TpUMepa 43 MOTYT OBITh ITOJTyYEHBI ITyTEM XHPAIBLHOTO pa3je-
JeHus. 2 T paleMHUYecKoro coenuHeHus npumepa 43 pactBopsiim B EtOH (50 mr/mun). PactBop BipbicknBanu
HECKOJIbKO pa3 Ha xupaibHyto SFC, ucnons3ys npemnapaTuBHyo 1G komoHKy (noctymHyto oT Daicel, xupansHas
cTannoHapHas ¢aza ammio3a-Tpuc(3-xiop-S-meTuinderniakapoamar)) u u3okpaTudecknii rpagueHt 30% EtOH
u 70% xunkoro CO,, ¢ momyderueM: 0,9 T (+)3HanTHOMEpa (IpuMep 79) ¢ IHAHTHOMEPHBIM H30BITKOM 99,6%;
u 0,9 r (-)»ranTHOMepa (mpumep 80) ¢ sHAHTHOMEPHBIM U30BITKOM 99,0%. OnTHYECKyI0 YUCTOTY SHAHTHOME-
POB ompenersun Xxupanbaoit BOXKX.

AbcomoTHas KOHUTYpalys COeTUHEHUH TPUMEpoB 79-86 He M3BeCTHA. DTH COCIMHEHMS PAaCTBOPSUIN B
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DMSO (10 mr/mi) ¥ xapakTepH30BajJM MX ONTHYECKMM BpalleHUEM, HCHOb3ys mnoispumerp Jasco P-2000,
MMEIOIINH clielyIonyto KoHpUrypanuio: BoiabdpamoBo-ragorenossiii (WI) ncrounnk ceera; nosisipusarop Ia-
Ha-Telinopa; kBapieBas sueiika @apajies U JTMHA BOJTHBI 589 HM.

79: (+)-4-{4-[3,5-6uc(tpudropmernn)penokcu]-3-metokcudenmn}-2H,4H,5H,6H, 7H-mupazomno[3,4-b]mu-
pUANH-6-0H

80: (-)-4-{4-[3,5-6ouc(tpudropmernn)perokcu]-3-metoxcudenmn}-2H,4H,5H,6H, 7H-mupazomno[3,4-b]mu-
PUANH-6-0H

Crenyss METOIMKe, aHAIOTHYHOW METOJIMKE, OIMMCAHHOUW B mpuMepax 79 u 80, MCIoNb3ysl COOTBETCTBYIO-
IIMe NCXOIHbIE BemecTBa 1 MeTo BOYKX, ObutH moydeHs! ciaeayIone COSANHEHNUS:

81: (+)-4-[4-(3,5-mumeTnndenokcn)-3-merokcndennn|-2H,4H,5H,6H, 7H-nmpazono[ 3,4-b Jnupuann-6-on

82: (-)-4-[4-(3,5-numetundenokcn)-3-metoxcudenmn]-2H,4H,5H,6H, 7H-ntupazono| 3,4-b | nupuaun-6-oH

83:  (+)-4-{3-merokcu-4-[3-metun-5-(rpudropmerin)penokcu|pennn}-2H,4H,5H,6H, 7H-nmupasosno| 3,4-
b nupuauH-6-0H

84:  (-)-4-{3-merokcu-4-[3-metun-5-(tpudropmeriun)penokcu|pennn}-2H,4H,5H,6H, 7H-nmupasosno| 3,4-
b Jnupuana-6-0H

85: (+)-4-{4-[3-(audpTopmeTnn)-5-(TpudTopmeTri)heHokcu]-3-meroxcudenwnn } -2H,4H,5H,6H, 7H-mn-
pazouno[3,4-bmupuanH-6-0H

86: (-)-4-{4-[3-(mudTopmeTin)-5-(TpudTopmermin)hpenokcu |-3-merokcudennn } -2H,4H,5H,6H, 7TH-tim-
pazouo[3,4-bmupuanH-6-0H

IMpumep 87. Anamuz ERRa AlphaScreen

OTOT aHAMW3 OCHOBAH HA 3HAHWH, YTO SJCPHBIC PELENTOPHI B3aNMOJECHCTBYIOT C KO(aKTOpaMH JIMTaHA-
3aBUCHMBIM 00pazoM. CalThl B3auMO/IeHCTBUS ObUTH KapTHPOBAHbI ¢ MpuBs3kol k MoTuBaM LXXLL, kotopsie
IPUCYTCTBYIOT B TOCJICIOBATEILHOCTSAX KOAKTUBATOPOB. KOpOTKHE MENTHAHBIE MOCIEAOBATENEHOCTH, COJEp-
xamue MoTuB LXXLL, UMHTUPYIOT TOBEACHUE NTOJTHOPa3MEPHBIX KOAKTHBATOPOB.

Ormucannbiii 31ech aHann3 ERRo AlphaScreen ocHoBaH Ha B3aMMOJEHCTBHH MENTHIA-KOAKTHBATOpa C
OYHIIICHHBIM OaKTEPHAIBLHO 3KCIPECCUPOBAHHBIM JIMTaHA-CBs3bIBatomuM qoMeHoM ERRa (ERRa-LBD); mocne
cBs3bIBaHMs Juranna 6enmok ERRo MoxeT npetepnieBats KOH(GOPMAIMOHHBIE H3MEHEHUS, IPUBOISIINE K TTOTE-
pe cBA3BIBaHMS KOAKTHBATOPA.

CoequHEHHMS 10 HACTOSIIEMY N300PETEHUIO TECTUPOBAIH HA MX CIIOCOOHOCTH HapylIaTh CBS3bIBaHUE Oel-
ka ERRa-LBD ¢ nentumoM-KOaKTHBAaTOPOM € HCIoNb30BaHHeM TexHosormu AlphaScreen® (Perkin Elmer).
benox ERRa-LBD skcnpeccupoBanu B E.coli B Bune ciusaus 6xHis HeOOIbIIONH yOUKBUTHHOIOMOOHBIN MO-
mudukaTtop (Small Ubiquitin-like Modifier (SUMO)). bakrepunansao skcrpeccupoBanHslid 6enok 6His-SUMO-
ERRo-LBD ounmamu ¢ ucnonb3oBanueM adduHHON Xpomarorpaduu. Bee skcTiepuMEHTHI MPOBOIWIN TPH
KOMHAaTHOW TemriepaType B 384-TyHOUHBIX OeNbIX IUIAHIIETaX C HECBs3bIBaloleil moBepxHocThio (Greiner) ¢
ucnonbzoBanuem 50 MM tpuc-HCI pH 7,5, 100 MMNaCl, 0,1% Pluronic F-127, 0,05% BSA u 5 MM TCEP B
kauectBe Oydepa. Utorosas xonunentpauus DMSO cocramsina 1% B anannze. CoeJMHEHHST aHATM3UPOBAIIN B
Tpex nmoBTopax u uHKyouposanu ¢ 0,81 HM Oenka ERRa-LBD u 10 MKr/Mi cTpentaBUANHOBBIX JOHOPHBIX IIa-
pukoB 1 10 MKT/MIT Ni-XeJaTHBIX aKIENITOPHBIX IMIAPUKOB B TeUCHUE | U P KOMHATHOM TEMIIepaType ¢ moce-
JYIOIMM 2-4acOBBIM WHKyOupoBanueM ¢ 15 HM mentuma ouornHa-PGCla-3 (QRRPCSELLKYLTTNDDPP),
COOTBETCTBYIONIET0 aMHHOKHCI0TaM 202-220.

Curnan AlphaScreen n3mepsinu ¢ ucnonb3oBanueM ianmeT-puaepa Envision Xcite (Perkin Elmer). Jan-
HbIC HOPMAJTU30BAJIH, U aHAIM3 allPOKCUMAITUN KpuBoi ocymecTBisuid B GraphPad Prism 7 ¢ ucnons3oBannem
YeThIpexnapaMeTpUIecKoil ampOKCHMAIIUN KPUBOH J03a-0TBET.

BrIIo ycTaHOBIIEHO, YTO BCE MPOWJLTIOCTPUPOBAHHBIE coeauHeHUs (opMmynbl | (mpumepsr 1-86) umeror
cpennue 3HadeHust pICs, BEIIIE U paBHBIE 5.

Brio ycranoBneHo, uto coeaunenus npumepos 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 umerot cpeanue 3HaueHus plCs, Bblllle UIU paBHBIE 6, HO HUXKE 7.

Ipumepsr! 10, 12, 15,23, 28, 30, 31, 40, 41, 42, 43, 44, 45, 46, 47, 48, 52, 53, 54, 55, 56, 57, 58, 61, 64, 76,
77, 78 u 82 umerot cpennue 3uadenust pICsg Bblllie WM paBHBIE 7, HO HIXKE 8.

B0 ycraHoBieHo, uTo coeaunenus npumepos 27, 29, 32, 33, 34, 35, 36, 37, 38, 39, 63, 67, 68, 69, 70,
80, 84 u 86 nmetot cpenuue 3HaueHUs plCsy BBIIIE WA PaBHBIC §.

ITpumep 88. Ananus rena-penoprepa noasopasmepHoro ERRo

Wurnburopsr mpumepos 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 OblIH MpOTECTH-
pOBaHBI Ha MX CIOCOOHOCTH MHIMOMpOBaTh akTMBHOCTE ERRoL B aHami3e reHa-penoprepa MOJIHOPa3MEPHOTO
ERRo.

b1 pa3paboTraH MeTO KOJMYECTBEHHOTO CKPUHUHTA CHIIBI ICUCTBUS COSTMHEHUN ¢ 0OpaTHOW arOHMCTH-
YeCKOW aKTUBHOCTBIO 110 OTHOIICHHMIO K siaepHOMY perienntopy ERRol uenoBeka. AHann3 1mo3BoJIsieT MPOBOANTD
BHYTPHUKJICTOUHBIH CKpUHHMHT oOpaTHbIX aronnctoB ERRa B kierkax SK-BR-3 ¢ mcnonb3oBaHneM cBepxdKc-
MPECCHOHHON KOHCTPYKILUH, Koaupymomei nonHopasmepHslii ERRo, 1 penopTepHoil KOHCTPYKINH, coaepxkKa-
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meit (RE) anement otBeta (RE) ERRa 1 ren mrorudepassl 115 CYMTHIBAHUS JAaHHBIX. AKTHUBHOCTH BBIPQKAETCS
B 3HadeHmsx loglC50 u Moxer OBITH HcHoONb30BaHa Juisi ompeneneHuss SAR (cooTHoIIeHWE CTPYKTY-
pa/akTUBHOCTB) CEMEHCTB COCIMHEHHMH MITH JJ1s1 OTMEHBI BEIOOpa COEANHEHUH.

B aTOM aHanmze pemnopTepHbIe KIETKH MOIYYalOT MyTeM TPAaH3UTOPHOW KOTpaHC(EKIUH ABYX KOHCTPYK-
muit B kinetkax SK-BR-3 ¢ wcmonp3oBaHueM cTaHIapTHBIX METONOB TpaHchekiuu. IlepBas KOHCTPYKIHS CO-
JICPIKUT DJIEMEHT oTBeTa sitepHoro penenropa ERRa (mmasmuna pLP2175, penoprepnas koHcrpykuus ERRa-
RE/luc2P, xknonupoanusiii BapuanT ERRa v2 synthRE, Switchgear Genomics, katanosxxusiii Homep S900089).
Ota mocienoBaTeNIFHOCTh YIPABISIET TPAHCKPHUIIIMEH T'eHa-penoprepa romudepassl B OTBET Ha CBSA3BIBAHHE
6enxa ERRa, kogupyemoro BTOpoii KoHCTpyKImed (rutazmuga pLP2124: KOHCTPYKIHS 3KCIIPECCHU MOJTHOPa3-
mepHoro ERRa ¢ ncmonszoBanmem pcDNA3.1/Hygro(+) B kadectBe (poHa, kaTajmoxublii Homep Invitrogen
V87020). CrepxdkcrnpeccupoBaHHbIH nojaHOopasMepHblii ERRoL sBIIsieTcs: KOHCTUTYTHBHO aKTUBHBIM, MO3TOMY
JKcrpeccus onudepasbl CHIKAETCS 00paTHRIMHU arOHUCTaMU sifiepHoTo perientopa ERRa.

Ha cnenyrommii n1eHs mocie TpaHC(EKIUH KIETKH BBICEBATIH B 96-TyHOUHBIC TUIAHIIETHI, JOOABISIIH TeC-
THPYEMOE COeAMHECHHE, U TUIAHIISTH MHKYOHPOBAH B TedeHNE HOUH. [Tocie 3TOro KonndecTBEeHHO ONpe eI
AKTUBHOCTH JIFOIIM(Eepa3bl CBETITIKA C UCTIONB30BaHIEM peareHTa JeTeKINH JTIonndepa3sl ¥ CUUTHIBAIN JTFOMH-
HECIICHITHIO.

HoapoGHoe onucanue aHAIN3a

TpaHCeKInIo OCYIIECTBIAIOT Ha MPEABAPUTENHHO BhICETHHBIX KieTkax SK-BR-3 B konbe T175. Oxnoit
TpaHcumpoBaHHON Koi0Obl T175 moctarouno ans 3aceBanus 3-4 ruanmeroB MW96 Ha clieyromui 1eHb, B
3aBUCHMOCTH OT KOH()IIOCHTHOCTH TPaHC(HHUINPOBAHHBIX KIETOK.

B 3TOM mpoToKoIIe UCTIONB3YIOT JBE Pa3sHbIX Cpebl AIst 00pabOTKH KIETOK: 1) KyJIbTypalbHYIO Cpeny, T.€.
cpeny MakKost 5a (McCoy's Sa Medium) ¢ ¢enonoBeMm kpacHbiM (BioWhittaker, Homep nocraburuka 12-688F),
10% FBS u 1x Penstrep (meHUIWIIHH U CTPENITOMUIINH); U 2) cpeny A aHaim3a, T.e. cpeny MakKos S5a 6e3
tdenonosoro kpacuoro (HyClone, kox mpoaykra SH30270.01) ¢ 2% OYHINEHHOTO HAa aKTHBHPOBAHHOM YTIIE
FBS u 1x Penstrep. Pa3zBenenus coeanHeHUs MOATOTABIMBAIOT B CpeJie AJIsl aHAIM3a.

KreTku BBICEBaIOT 3apaHee 1O MEHbBINIEH Mepe 3a 2 CYTOK, YTOOBI KJIETKH XOPOIIO MPUKPENIINCh K CTEH-
KaM KoJIObI iepen Tpanchekuuneil. Kinetku nomkas! 061tk Ha 50-80% KOH(MIIOCHTHBIMU B 1€Hb TPAHC(HEKITUH.

Knerkn SKBR3 TpanchummpoBaiy TpaHCKPUIIIIMOHHON pernopTepHoi KoHCTpykiuer pLP2175 u koHCT-
pykuueii sxcnipeccunut ERRo pLP2124 (xak ornmcano BbIIIe).

68 MKt Tpancdeknmonnoro pearenra Lipofectamin LTX (Invitrogen, katanoxusiii Homep 15338-100) mo-
OaBysu IO KarusiM K 8,9 M1 HemomHO# chiBopoTouHoit cpeanl Opti-MEM 1 Reduced Serum Medium (Gibco,
KaTajgoKHbId HOMep 51985-026) m MHKYyOMpOBaIM NpU KOMHATHOW TeMrepaType B Teuenue 5-20 muH. 8,9 mu
9TO cMecH peareHToB N00aBisuTH K 22 MKr pLP2175 + 22 mxr pLP2124 (cootHomenue 1:1 u o0muit o6vem 10
MJI) 1 HHKYOHpOBaJIM IPY KOMHATHOW TEMIIepaType B TeUeHHEe 25 MUH.

3a 10 muH 10 nobasneHus TpaHcekunoHHoi cmecn k kiaetkam SKBR3 B konbe T175 xynapTypanbHyrO
cpeny moakperusuia 20 Mt KynpTypanbHO# cpensl. [locne atoro 10 mi cmecu DNA-Opti-MEM-Lipofectamine
OCTOPO’KHO J1I00aBIISUIN K KJIETKaM M 3aTeM MHKYOnpoBasu B Tedyenne Hou (16-24 u) mpu 37°C u 5% CO,.

Jlst coopa kmetok SKBR3 n3 xon6sr T175 cHavyana ynansuta cpemy. 3aTeM KIETKH TpOMBIBIN 3a0yde-
peHHbIM docdaramu coneBbiM pactBopoM (PBS) (Lonza), mocne gero PBS ynamsmu. J[ns oTaeneHus: KieTok 2
M TrypLE Express (Invitrogen) mo6asmnsuti B KoJOy U 3aTeM nHKyOuposanu nipu 37°C B Teuenne 5 muH. Kondy
MOCTYKHUBAJIH JI0 TE€X IIOp, OKa KJIETKH HE OTASILUINCH OT nHA. KitleTkn cobmpany B § MIT KyJIbTypalbHON Cpepl
(cpema MaxKos 5a, 10% FBS, Penstrep) miast momydeHns 0THOKIETOYHOH cycrieH3un. Ilocie moacueTa KIeTok
KIIETKH KpyTHIU B Teuenrne 5 MuH nipu 300 g. 3aTem KIeTodHyro Maccy pecycneraupoBanu 10 25000 kiretox/80
MKJ cpefbl s aHanm3a (cpena MakKos 5a 6e3 deHonoBoro kpacHoro, 2% OYUIEHHOTO Ha aKTHBHPOBAHHOM
yrie FBS, Penstrep).

JIns CKkpUHUWHTa COCTUHECHUHN KICTKH coOupanu (Kak omucaHo BbImie). 80 MKI KIIETOYHOH CyCIICH3UU
(25000 keToK) Ha JIyHKY BBICEBAJIM B OEJIBIH, C IUIOCKUM JHOM, 00paOOTaHHBIN KyJIbTYpOH TKaHU 96-TyHOUYHBIH
TUIaHOIeT Jutst ckpuHuHra (Greiner).

Tectupyemoe coenuHeHue pasBoamwid, HaguHas ¢ 10 MM HCXOmHOTO pacTBOpa AMMETHICYIb(oKcHIa
(DMSO), 3 cragusmu pasBeneHus. [lepBas ctanus pa3BefeHHN MpeacTaBisuia coboit 12-rouedHoe mociemaoBa-
TeapHOe pazBeneHne 4-kpatao B DMSO. DTu pa3BeneHus TOMONTHATEIRHO pa3Boamtn 10 pa3 B cpene i aHa-
nm3a 6e3 peHOIIOBOr0 KPacHOTo, coaeprkariei 2% ounmeHHoro Ha akTuBupoBanHoM yrie FBS u Penstrep. Ilo-
CJIC/IHSISL CTausl TIpeAcTaBisuia cobol apyroe 20-kpaTHOe pa3BelleHHE B CpeAe AU aHaIM3a A0 MOJYYEeHUs SX
KOHIICHTPHUPOBAHHOTO pa3BeneHus ¢ kounerTpanueit DMSO 0,5%. B xauecTBe mocneqHen craauy pa3BeAcHUS
COCJIMHEHUS Pa3BOJMIIA 5X B TUIAHIIETE C KICTKaMHU.

Cepun pazseaennii B DMSO cocTostimi u3 12 KOHIIEHTpaIuii ¢ KOHEYHOH KOHIICHTpaIluel B TUIAHIIIETE C
KIIeTKaMu B auama3one ot 10 MxkM no 2,4 ¢M.

[Tmanmrersr mHKYOMpoBanu B TeueHue Houn (16-24 gacos) npu 37°C u 5% CO,.

Jlist cunTeIBaHMs TOKaszartenel monndepassl monudepasusiii pearent (BriteLite Plus, Perkin Elmer) no-
BOJMJIM 0 KOMHATHOM TeMIepaTrypsl. B kaXIylo TecTupyeMylo JIyHKY IUIaHIIETOB Ul CKPHHUHTA JOOaBISIH
100 Mk 2,5-kpaTHO pa3BeneHHOro peareHra BriteLite Plus, mocie 4ero nHKyOHpoBaiy npu KOMHATHOH TemIie-
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parype B TedeHue 5 MuH. CUTHAJI JIOMUHECCHIINH JIIOIH(epas3bl N3MEPsUIN ¢ UCIIOIb30BaHNEM MUKPOTUIAHIIET-
punepa Wallac Victor Microplate Reader (Perkin Elmer).

3HadeHus MoIyMakcuManbHOU HHrHOUpyromen konteHTpannu (IC50) s TeCTUPYeMBIX COSTUHEHHUH BBI-
YUCIISUTA U3 CUTHAJIA JIoIM(epassl ¢ UCIOJIb30BaHueM nporpammHoro odecreueHust GraphPad Prism (GraphPad
Software).

Bri10 00Hapy)eHO, YTO M3 MPOWLTIOCTPUPOBAHHBIX coennHEeHUH GopMyibl | coenuaenus npumepon 10,
29, 32, 33, 34, 35, 37, 38, 39, 40, 41, 43, 63, 67, 68, 69, 70, 84 u 86 umeror cpenaue 3HadeHust pIC50 BoIe U
paBHBIE 6,5.

ITpumep 89. MblmuHasg Moaens CHHIeHHOM MenaHoMbl B16F10

Wurunburop npumepa 80 TecTHpOBaIM B OTHOLIEHWH €r0 CHOCOOHOCTH MHTHOMPOBAaTH POCT OIYXOJIH B
MBIIITHHON MOJIEIH CHHTeHHOM MejaHoMbl B16F10.

Krnerounast muHUs W omyxojeBasi MOZAENb: KieTouHas JuHusi MenaHoMbl B16F10 u3 monenu amnotpanc-
rianTara B Meimax C57BL/6.

Mplmusble kineTkn MesnaHoMbl B16F10 0butn nosrydeHsl n3 AMEpUKaHCKOW KOJUIEKLIUH TUIIOBBIX KYJIBTYP
(ATCC), CIIIA. Knerku BeipammBaiii B DMEM (cpena Wrna, mogudunupoBanHas no Jyns6ekxko) (Invitrogen,
Katanoxxusid HoMmep 31600-034), nomonaenennon 10% FBS (Invitrogen, kaTamoxusiit Homep 10438-026) u 1%
neHummuH-cTpentomuiinaa (Thermo Fisher Scientific, kaTamoxxnbrit Homep 15140-122). s ycTaHOBIEHUS
AIJIOTPAHCIUIAHTATOB KJIETKH COOMpaNH TPUIICHHHU3aNKel, Koraa oHu gocturann npuMepao 70-80% xoHduro-
enTHocTH, 1 0,1 MiH kieTtok B16F10 cycnenaupoBaim B 50 MK HE cojiepiKalield ChIBOPOTKY CPEIbl U CMEIIIH-
BaJIM B COOTHOIICHHH 1:1 ¢ mMarpurerem, mocje 4ero WMIUIAHTHPOBAIHM MOJKOKHO B JIOPCANBHBIA MPaBBIA OOK
MBIIIEH ¢ ucnonb3oBanueM Inpuna BD Ha 1 Mu1, nprcoeauHeHHOr0 K Urie 24 kanuopa.

Tpancmnantate! onyxonu B16F10 u3Mepsiiu nocie 5 cyTOK MHOKYJISILIMU KIIETOK, KaK TOJBKO OHU CTaHO-
BHJIUCH TIATBIHPYEMbIMH. [IpH JOCTHKEHUH CPETHEr0 00heMa OITYXOIH OKOJIO 58 MM’ KHBOTHBIM BBOIHIIM JI03Y
MOCJIC PAHJOMHU3AIUH IO Pa3HBIM TPYIIIaM JICUCHHSI, COXPaHss 00bEM OITyXOJH U KOJIMYECTBO KUBOTHBIX TAKUM
00pa3oM, 4TOOBI cpeHHI 00BEM OIYXOJM B KaXKIOH TpYyIIE OCTaBAJICS OAMHAKOBBIM IO rpynmam. Beenenue
JI03 BBITIOJIHSJTM B pacueTe Ha KUJIOTPaMM MacChl Tella TIepopalibHo (per os, p.0.) OJuH pa3 B neHb (quaque die,
q.d).

Pasmepsr onyxoneit, muny (1) 1 mmpuny (b), U3MepsUIM MTAaHTEHIUPKYJIEM B JICHb PaHIOMU3AIMH JKU-
BOTHBIX Ha OCHOBE 00beMa omyxoinu ([leHs 1) u Tpu pa3a B HEAEIIO MOCIE 3TOTO 10 OKOHYAHUS MCCIICTOBAHMS.
O0BeMBI OITyXO0JICH PACCUNUTHIBAIIN C HCTIONB30BaHueM (popmynsl: b2 * 1 * 0,52, rae | = nnuna, b = mmpuna (Du-
san Djokovic et al., BMC Cancer, 2010, 10:641). IarubupoBanue pocta oImyxoJiid pacCUUTHIBAIIN MOCIIE HOpMa-
JM3aluy 00beMa OIyXOJIH B JaHHBIN eHb K 00beMy B JleHb 1.

BBeznenne tecTupyeMbIX COCIMHEHNH HAYMHAIM TIPH JOCTIXKCHUH CPEJHEro 3HaYeHUs] 00beMa OIyXOJH
58 Mm.

BBenenue TecTHpyeMbIX coequHeHNH mpoBoanin 1o JHs 14, u u3MepeHne o0bemMa OIyX0Ju MPOBOIMIH
10 Jus 13 ams BBIYHCIIEHHS MTPOIleHTa HHrubuposanus pocra onyxonu (TGI). PesynbraTsl ncciaenosanus npu-
BEJICHBI B TAOJIMIIE HIXKE.

Tabmmma
Mpumep Hoza Oobem HNHrnéuposanue
MHKpOrpamMM Ha KHJIOTpamMM | omyxouu (Mm®) | pocrta onmyxosin
maccel Tejia (mpk) Henb 13 (%)
[p-o., q.d]
KoHnTpone HOCuTenb 1801 + 241 -
80 30 684 + 82 64

[TpuHrMas BO BHIMaHWE BBIIICH3IOKECHHBIE OTIMCAHUE W TIPUMEPHI, CIICITHAINCTaM B JAHHOK 00JacT Oy-
JIET TIOHITHO, YTO SKBUBAJICHTHBIE MOAU(DHUKAIIMHM MOTYT OBITh CJENIaHbl, HE BBIXOJS 32 paMKH 00beMa MpHTS3a-
HUH.
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OOPMVIIA U30BPETEHUA

1. Coemunenue cormacHo ¢popmye I

(Popmyna I)

WK ero (papMareBTUIECKU IpueMiieMast Coiib, TIe

Y mpencraBisieT coOOW OMMHAPHYIO YTIEPOA-YTIAEPOAHYIO CBS3b WM JABOWHYIO YTIIIEPOA-YTICPOIHYIO
CBSI3b, TIPH YCJIOBHH, YTO KOTJIa Y TPEACTABIACT COO0H MBOWHYIO yriepoa-yriepoaHyIo cBs3b, Toraa R'js 1 Ry
OTCYTCTBYIOT;

OJIHO U3 TpeX MOJOXKEHUH A-A; TipencTaBisieT codoi mudo S, mib6o NR,, ocTanpHbIE 1B MOJIOKEHUST A |-
Aj ipenctasisroT coboit N wnn CR;, CR,, CR;3 cooTBeTcTBEHHO;

R, mpencraensier cobort H wmm mMeTw;

R-R; He3aBUCHMO MpencTaBiIsioT co00it H, MeTHII, aMHHO WITH TaJIOTCH;

Ay4-A; mpencraBisitor coboit CR,, CRs, CRg 1 CR; cOOTBETCTBEHHO;

Ag-Aj, mpenctasistor coboit N wmu CRg, CRy, CRy, CRj; 1 CR;; COOTBETCTBEHHO, IPU YCIOBHHU, YTO HE
OoJee YeM JiBa U3 ISITH MOJI0KECHUH Ag-Aj, OTHOBPEMEHHO MOTYT HPEACTABIATH CO00H N;

R4-R; HezaBucumMo npencrapistot co6oit H, ranoren, C(1-3)ankokcn, C(1-3)amkun;

Rg-Rj, HeszaBucumo mpenctaBisiror coboit H, ramoren, C(1-3)ankokcw, C(1-4)amkui, muaHo, HHUTPO,
-C(=0)OR7, ruppoxcwmi, C(3-6)uukmoankwi, 6en3wmi, perm, -SFs, onmukno[1.1.1]nenran;

nin Ry m mubo Rg, 1160 R;g KOHIEHCHPOBaHBI U 00pa3ylOT apOMaTHIECKOE MM HEApOMATHUECKOE IISATH-
CEMHUWICHHOE KOJIBII0, COJIEprKaIlee JBa-CEMb aTOMOB YTIIepoJia, ’

HOJIb-TPH TETEPOATOMa; U BCE aTOMBI YIIIepoaa BO3MOXKHO 3aMeIIeHbl OJJHUM I 0OJiee YeM OHUM METH-
JIOM, TJTOTEHOM HJTU TUIPOKCHIIOM;

Ry; mpencraBnser coboit H wmm meTw;

Ry, mpencraBnser coboit NH, O wiu S;

R'is mpencrasnser coboit H, ranoren, C(1-4)amkmn, -C(=0)OR ;7 wim -C(=0)NR ;R ;7;

R,s mpencraBnser coboit H, ranoren wm C(1-4)ankur;

Ri¢ mpencraBnser coboii H u

R,; mpeacrasnser coboit H, MeTwt nim 3T,

rae aromsl yraepona B C(1-4)ankune, C(1-3)ankumne, MeTHIE U ATHIIE BO3MOYKHO 3aMEIIEHBI OJHUM FITH
OoJee yeM OJHUM TAJIOTCHOM WIIM THIPOKCHIIOM, T1e aToMbI yriepoaa B C(3-6)IUKI0aIKiuiIe BO3MOXHO 3aMe-
MICHBI TAJIOTCHOM WJIM METHJIOM U T7e aToMbl yraepoaa B C(1-3)ankokcu BO3MOXKHO 3aMeIIeHbl OJTHUM HITH 00-
Jiee 9eM OJTHUM F Wi THIPOKCHITOM.

2. Coeaunenue 1o 1.1, rae A, npeacrasiser coboi N, A, npencrasisier coboit NR,, u Az mpeacraBiseT
coboit CR;, B wacTHOCTH Tae A mpeacTaBisieT coboit N, A, mpeacrasiser coooit NH, u A; npeacrasnser coooi
CH.

3. Coemunenue mo mobomy u3 .1, 2, rne Rs npencraenser coboit C(1-3)ankokcu u Ry, Ry u R, npen-
CTaBIAIOT co00it H, B wactHOCTH, Tie Rs nmpencrapmseT coboit MmeTokeH, u Ry, Rg 1 R; mpencrasistor co6oit H.

4. Coeaunenue o modomMy u3 1. 1-3, rae Ag-Aj, npencrasistor coboir CRg, CRy, CRyy, CR;; u CRy; co-
OTBETCTBEHHO.

5. Coenunenue no 1.4, rae Rg-R;, HezaBucumo npexacrasisior cooorr H, C(1-4)ankum, rajoreH, ruapo-
kenn, C(1-3)anmkoken, B 4acTHOCTH, rae Ry u R, mpeacrasmstor coboi C(1-4)ankun, u Rg, Rjo 1 R}, mpencras-
nstoT coboit H, B wactHocTH, THEe Ry 1 Ry pencrasmsiror coboii CFs, u Rg, Rio 1 Ry, mpeacrasnsror coboit H.

6. Coegunaenue 1o modomy u3 mim. 1-5, rne R; npencrasnseT coboii H.

7. Coequnenue 1o modomy u3 mm. 1-6, tne Ry, npencrasnseT coboii O.

8. Coegunenue mo moobomy u3 . 1-7, rne Ris u R'5 mpeacrapnstor coboit H.

9. Coenunenue no mrobomy m3 mm.l-8, roe Y mpexacTtaBisieT coOoil OMMHAPHYIO YTIIIEPOXA-YTIEPOAHYIO
CBSI3b.

10. Coenunenue 110 11.1, KOTOpoe BBIOPaHO M3 TPYIIIBI, COCTOSIIEH 13

4-[3-metokcu-4-(3-metundenokcn)penmn|-2H,4H,5H,6H, 7H-upazono[ 3,4-bJnupuans-6-oHa;
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4-(2-metokcu-4-{6-okco-2H,4H,5H,6H,7H-mupazouno| 3,4-b Jmrupunun-4-mi } peHokcn )-3-(TpudTopme-

THIT)OCH30HUTPUIIA;

OHa,

OHa,

4-[3-meTokcu-4-(2-autpodenokcu)pennn]-2H,4H,5H,6H, 7H-mupazono[ 3,4-b|nupunuH-6-oHa;
4-{3-metoxcu-4-[2-(rpudropmetin)penokcu | pernn } -2H,4H,5H,6H, 7H-tupazono[ 3,4-b jnupuanH-6-oHa;
4-{3-metokcu-4-[4-(tpudropmetiun)penokcu|pernn } -2H,4H,5H,6H, 7H-tupazono[ 3,4-b jnupuauH-6-oHa;
4-{3-metokcu-4-[3-(tpudropmetiun)penokcu|pernn } -2H,4H,5H,6H, 7H-tupazono[ 3,4-b jnupuanH-6-oHa;
4-[4-(2-6pompenokcn)-3-metokcudennn|-2H,4H,5H,6H, 7H-mupazono[ 3,4-b|nupuauH-6-0Ha;
4-[3-meTokcu-4-(2-metmndenoken)pennn|-2H,4H,5H,6H, 7TH-tupazono[ 3,4-b jnupuaun-6-oHa;
2-(2-metokcu-4-{6-okco-2H,4H,5H,6H, 7H-ntupazomno| 3,4-b | nmupuaun-4-ui } peHoKkcH ) Oe H30HUTPIIIA;
4-[4-(2-tper-OyTmndenokcu)-3-metoxcudenun]-2H,4H,5H,6H, 7H-tupazosno| 3,4-bnupuaun-6-ona;
4-[4-(2-xnoppenokcn)-3-merokcupennn]-2H,4H,5H,6H,7H-niupazosno| 3,4-bnupuaun-6-ona;
4-{3-merokcu-4-[2-(tpudropmerokcu)penokcu|denwn }-2H,4H,5H,6H, 7H-tupazono[ 3,4-bmupuann-6-

4-[3-metokcu-4-(2-metokcudenoken)pennin|-2H,4H,5H,6H, 7H-ntupazono| 3,4-b mupuaun-6-0Ha;
4-[4-(3-6pompenokcn)-3-metokcudenmn |-2H,4H,5H,6H, 7H-mupazomno[ 3,4-b|nmupuauH-6-0Ha;
4-[4-(3-tpeT-OyTundenokcu)-3-meroxkcudennn]|-2H,4H,5H,6H, 7H-tupazono[ 3,4-b JnupuanH-6-oHa,
4-[4-(3-xnopdenokcn)-3-metoxcudenmn]-2H,4H,5H,6H, 7H-mupa3zoino[ 3,4-b mupuann-6-oHa,
4-{3-metokcu-4-[3-(tpudropmerokcu)henokcu |penwmn }-2H,4H,5H,6H, 7H-upazomno[ 3,4-bmupunnH-6-

4-[3-meTokcu-4-(3-meTokcudenokcn)bennn|-2H,4H,5H,6H,7H-mupazono[ 3,4-b |mupuauH-6-oHa;
MeTmi-3-(2-merokcu-4-{6-oxco-2H,4H,5H,6H,7H-tinpazomno| 3,4-bJnnpuann-4-nn } peHokcH)OeH30aTa;
4-[4-(2-atungenokcn)-3-metoxcupennn|-2H,4H,5H,6H,7H-niupazosno| 3,4-bJnupuaun-6-ona;
4-[4-(3-atungenokcn)-3-meroxcupennn|-2H,4H,5H,6H,7H-niupazosno| 3,4-bJnupuaun-6-ona;
4-[3-metokcu-4-(2-nponmndenokcu)penmn|-2H,4H,5H,6H, 7H-tupazono[ 3,4-bmupuanH-6-0Ha;
4-{3-merokcu-4-[2-(nponan-2-mn)denokcu |pennn }-2H,4H,5H,6H, 7TH-mupazosno| 3,4-b Jnupunus-6-oHa;
4-[3-meTokcu-4-(2-penundenoxcn)penmn]-2H,4H,5H,6H, 7H-mupazo:no[ 3,4-b JnupuanH-6-oHa;
4-[4-(2-uuknonentuindenokcu )-3-merokcudenmn|-2H,4H,5H,6H,7H-tupazono[ 3,4-b JnupuaunH-6-oHa;
4-[4-(2-6en3undenokcn)-3-merokcudpennn]|-2H,4H,5H,6H, 7TH-mupazono[ 3,4-b JnupuanH-6-0Ha;
4-[4-(2-TpeT-0yTHn-4-metokcudenokcn)-3-metokcudenwmn]-2H,4H,5H,6H, 7H-mupazomno| 3,4-b | mupunun-

6-oHa;

4-[4-(2-nuknonponmidenokcn)-3-metokcudenmn |-2H,4H,5H,6H, 7H-mupazono[ 3,4-bmupunnH-6-oHa;
4-[4-(3-tper-OyTmi-4-runpoxcupenokcu)-3-meroxcudennn]-2H,4H,5H,6H, 7H-nupazosno| 3,4-b |nupuaun-

6-0Ha;

OHa,

OHa,

OHa,

4-{3-merokcu-4-[3-(mponan-2-mn)denokcu |pennn } -2H,4H,5H,6H, 7TH-mupazosno| 3,4-b jnupunus-6-oHa;
4-[4-(3-umknonponunpeHokcn)-3-merokcudenmn|-2H,4H,5H,6H, 7TH-mupazoino| 3,4-b Jnupunus-6-oHa;
4-[4-(2-tper-OyTrn-4-3Tmndenokcn)-3-merokcudenmn|-2H,4H,5H,6H, 7H-nupasono[ 3,4-b Jnupunus-6-
4-[4-(4-6pom-2-TpeT-OyTrnderokcn)-3-metokcudenwmn]-2H,4H,5H,6H, 7H-tupa3zoino| 3,4-b | mupunun-6-
4-[4-(2-TpeT-0yTun-4-metminpenokcn )-3-merokcudennn |-2H,4H,5H,6H, 7H-mupazono[ 3,4-b |mupuua-6-

MeTHII-3-TpeT-0yTHin-4-(2-meTokcu-4-{6-oxco-2H,4H,5H,6H,7H-tupazono[ 3,4-b Jmupunun-4-wmi } peHo-

KCH)0OeH30aTa;

MeTmi-4-(2-merokcn-4-{6-oxco-2H,4H,5H,6H,7H-nnpazomno[ 3,4-blnupuann-4-nn} penoxcu)nadranun-1-

KapOOKcHIIaTa;

4-[4-(2,4-mu-Tper-0yTHndenokcn)-3-merokcudenmn]-2H,4H,5H,6H, 7H-upazono[ 3,4-bmupunun-6-ona;
4-{3-meroxcu-4-[3-merokcu-5-(rpudropmermn)penokcu|pennn  -2H,4H,5H,6H, 7H-nupazono[ 3,4-b]nu-

puIH-6-0Ha;

3-tper-0yTnn-4-(2-merokcu-4-{6-okco-2H,4H,5H,6H, 7H-ttupazono[ 3,4-b Jnupuann-4-un } erokcn)oeH-

30HHUTPUIIA;

4-{3-meroxcu-4-[2-(nenradrop-A’-cynspanmn)benoxen]perun} -2H,4H, 5H,6H, 7H-rpasomno[ 3,4-b]mu-

pUAMH-6-0Ha,

MeTni-3-(2-metokcu-4-{6-okco-2H,4H,5H,6H, 7H-ttupazosno|[ 3,4-b Jmupuauna-4-wun } pernokcn)-5-(tpudtop-

METHIT)0CH30aTa;

4-{4-[3-6pom-5-(TpudTopmeTin)dpenokcu]-3-merokcudennn } -2H,4H,5H,6H, 7H-upazono[ 3,4-b Jnupu-

IHH-6-0Ha;

4-{4-[3,5-6uc(rpudropmernin)penokcu]-3-meroxcudenun } -2H,4H,5H,6H, 7H-nmpazonol[ 3,4-b Jnupunnn-

6-0Ha;

4-[4-(3,5-mu-tper-0yTHndenokcn)-3-merokcudenmn]-2H,4H,5H,6H, 7H-mpa3zono[ 3,4-bmupuun-6-ona;
4-[4-(2-{6umukiuo[1.1.1]nenran-1-nn} peHokcn)-3-meroxcudenmn]-2H,4H,5H,6H,7H-nupasono[3,4-b]nu-

puInH-6-0Ha;

4-(2-metokcu-4-{6-okco-2H,4H,5H,6H,7H-tmupa3zono|[ 3,4-b jmupuanna-4-un } heHokcn)Ha TanmmH- 1 -kap-
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OGoHMTpUMIIA;

4-[4-(2,3-murnapo-1H-unnen-4-unokcu)-3-meroxkcudenmn]-2H,4H,5H,6H, 7H-nmupazo:o[ 3,4-bmupuaus-
6-oHa;

4-{4-[(2,2-mumetnn-2,3-quruapo- 1 -6ensodypan-7-un)okcu|-3-meroxcudenun } -2H,4H,5H,6H, 7H-niupa-
30510 3,4-b|mupuanH-6-0Ha;

4-[4-(2,3-muruapo-1 H-uaneH-5-mnoken)-3-metokcudenmn |-2H,4H,5H,6H, 7H-tupazomno| 3,4-bmupunna-
6-oHa;

MeThiI-8-(2-metokcu-4-{6-okco-2H,4H,5H,6H, 7H-mupa3zosno[ 3,4-b Jrupuann-4-nn } GeHOKCH ) XUHOJIWH-5 -
KapOOKCHIIaTa;

4-(3-metokcu-4-penokcudenmn)-2H,4H,5H,6H, 7H-tupazono| 3,4-bmupuauH-6-0Ha;

4-{3-6pom-4-[3-meTOoKCH-5-(TpudTopMmeTmin)henokcu|denmn }-2H,4H,5H,6H, 7H-tupazono[ 3,4-b|mupu-
IHH-6-0Ha;

3-tper-OyTmi-4-(4-{6-oxco-2H,4H,5H,6H, 7H-ntupazomno| 3,4-b | nupuaun-4-ui } peHoKcH ) OEH30HUTPHIIA;

4-{4-[3-meTokcu-5-(TpudpTopmernin)penoxcu | penmn } -2H,4H,5H,6H,7H-nmpazono[ 3,4-b JnupuanH-6-oHa;

3-tper-0yTnin-4-(2-metun-4- { 6-oxco-2H,4H,5H,6H, 7H-upa3zosno[ 3,4-b Jmupuana-4-ni } heHOKCH ) OeH30-
HUTPHIIA;

4-{4-[3-meTokcu-5-(tpudTopmetin)denokcu]-3-metundenwmn } -2H,4H,5H,6H, 7H-tupazomno[ 3,4-b]mupu-
IMH-6-0Ha;

4-{3-¢prop-4-[3-MmeTokcu-5-(tpudTopmern)denoxcu |penwn } -2H,4H,5H,6H,7H-tupazomno[ 3,4-b]mupu-
IH-6-0HA;

4-{4-[2-(nentadrop-A°-cynbdarmn)derokcu]-3-(tpudropmeroxcn)bennt} -2H,4H, 5H,6H, 7H-rmpazo-
110[ 3,4-b|mupuanH-6-0Ha;

4-{4-[2-(nenradrop-A°-cynbdarmn)derokcu]perrn } -2H,4H, 5H,6H, 7H-ripasono[ 3,4-bJnupuaun-6-oHa;

4-[3-(rpudropmeTokcu)-4-[ 2-(Tpudropmetin)penoxcu | penwmn]-2H,4H,5H,6H, 7H-upazono[ 3,4-b Juupu-
IHH-6-0Ha;

3-tper-OyTmi-4-(2-merokcu-4-{6-oxco-2H,4H,5H,6H, 7H-upazomno[ 3,4-b Jnupunnn-4-un } peHoxcn)oeH-
30MHON KUCJIOTHI;

3-(2-merokcu-4-{6-okco-2H,4H,5H,6H, 7H-ntupa3zomno| 3,4-b mupuauna-4-wn } perokcu)-5-(Tpudropme-
TH)OEH30HHON KHCIIOTHI;

4-{3-metokcu-4-[3-metun-5-(rpudropmermin)henokcu |penwmn } -2H,4H,5H,6H, 7H-tupazomno[ 3,4-b]mupu-
IMH-6-0Ha;

4-[4-(3,5-mumernndenokcn)-3-metokcudenwn|-2H,4H,5H,6H, 7H-ttupazono[ 3,4-b jnupuann-6-oHa;

4-{3-meTokcu-4-[2-metun-4-(rpudpropmermin)penoxcu |penwmn } -2H,4H,5H,6H, 7H-tupazomno[ 3,4-b]mupu-
IMH-6-0Ha;

4-[4-(2,4-mumetnndenokcn)-3-metokcudenmn|-2H,4H,5H,6H, 7H-mupazoino[ 3 ,4-b Jnupuaun-6-ona;

4-[4-(2-Tper-OyTmi-4-stundenoxcn)-3-merokcudennn|-2H,6H, 7H-mupasomno| 3,4-b |nupuaun-6-oHa;

4-[4-(2-Tper-OyTmi-4-mMeTokcudeHokcn)-3-merokcudenmn]-2H,6H, 7H-ntupazomno| 3,4-b |nupuaun-6-ona;

4-[4-(2-Tper-OyTmi-4-metundenokcen)-3-merokcudenmn|-2H,6H, 7H-nupaso:no| 3,4-b nupuann-6-oHa;

4-[4-(4-6pom-2-Tper-OyTrndeHokcn)-3-metokcudenmn]-2H,6H,7H-mpazono[ 3,4-b Jimpuann-6-ona;

4-(2-metokcu-4-{6-okco-2H,6H,7H-mmupazono| 3,4-b Jnupunun-4-ui } peHOKCH)-3~(TpUTOpMETHIT ) OCH-
30HUTPHIIA;

MeTrin-4-{4-[3,5-6uc(rpudropmermn)henokcu |-3-merokcudennn } -6-oxco-2H,4H,5H,6H, 7H-ntupazo-
110[3,4-b|mupunuH-5-kapbokcuiara;

atmi-4-{4-[3,5-6uc(tpudropmerin)penokcu|-3-metokcudennn } -6-oxkco-2H,4H,5H,6H, 7H-nmupazono[ 3,4-
b Jnupuana-5-kapOoKcuIaTa;

4-{4-[3,5-6uc(rpudropmerni)henokcu]-3-meroxcudenun } -N,N-gumermi-6-oxco-2H,4H,5H,6H,7H-
npasono|3,4-b|nupuaun-5-kapookcamua;

4-{4-[3,5-6uc(rpudropmernin)deHokcu]-3-metokcudenun } -N,N-auaTrn-6-okco-2H,4H,5H,6H, 7H-
npasono|3,4-b|nupuaun-5-kapOokcamua;

4-{4-[3,5-6uc(rpudropmernn)denokcu]-3-metoxcudenun } -1H,2H,3H,4H,6 H-uppono[ 3,4-b [nupuaun-2-
OHa;

4-{4-[3-(mupropmernn)-5-(TpudTopmerrn)peHokcu]-3-meroxcudenwnn }-2H,4H,5H,6H, 7H-nmpazomno| 3,4-
bnupuann-6-0Ha;

4-{4-[2-(mucpropmernn)-4-(TpudTopmeTmin)peHokcu|-3-merokcudennn } -2H,4H,5H,6H, 7H-nmpazomno| 3,4-
bnupuann-6-0Ha;

(+)-4-{4-[3,5-6uc(rpudropmernin)penokcu]-3-metokcudenwn } -2H,4H,5SH,6H, 7H-tupazono[ 3,4-b Jmupu-
IMH-0-0Ha;

(-)-4-{4-[3,5-0uc(rpudropmernin)penokcu]-3-meroxcudennn } -2H,4H,5H,6H, 7H-ntupazono[ 3,4-bmupu-
IHH-6-0Ha;

(+)-4-[4-(3,5-mumetnndenokcn)-3-merokcudenmn|-2H,4H,5H,6H, 7H-ntupazomno| 3,4-bmupuaun-6-0Ha;

(-)-4-[4-(3,5-mumeTundeHokcn )-3-metokcudenun |-2H,4H,5H,6H, 7H-mupazoino| 3 ,4-b Jnupunun-6-oHa;
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(+)-4-{3-metokcu-4-[3-meTnn-5-(tpudpropmermin)penoxcu ] pennn } -2H,4H,5H,6H,7H-nmpazomno[ 3,4-b Jiu-
pUIMH-6-0Ha;

(-)-4-{3-metokcu-4-[ 3-meTmin-5-(tpudropmernn)penokcu|hennn } -2H,4H,5H,6H, 7H-tmupazono[ 3,4-b Jnu-
pUAMH-6-0Ha,

(+)-4-{4-[3-(mupropmernn)-5-(TpudTopmeTrn ) peHokcu|-3-metoxcudenwnn } -2H,4H,5H,6H, 7H-mupazo-
110[3,4-b|mupunuH-6-0Ha; U

(-)-4-{4-[3-(mudTopmeTmn)-5-(TpudTropmernin)penokcu]-3-metokcudenwn } -2H,4H,5H,6H, 7H-tupazo-
110[3,4-b]mupuauH-6-0Ha.

11. Coeaurenwue 1o 1.1, KOTOPOE MPEACTABISIECT COO0

(+)-4-{4-[3,5-0uc(rpudropmermn)penoxcu]-3-merokcudennn } -2H,4H,5H,6H, 7H-nupazomno|[ 3,4-bnupu-
IMH-6-0H WIIN

(-)-4-{4-[3,5-0uc(rpudropmernin)penokcu]-3-meroxcudennn } -2H,4H,5H,6H, 7H-nupazono[ 3,4-bmupu-
JIMH-6-0H.

12. JlekapcTBEHHOE CPENICTBO, XapaKTEPU3YIOLIEECs] TEM, YTO OHO COJEPXKUT coeanHenue Qopmyinsl I mo
mobomy u3 . 1-11 wun ero ¢papMamneBTUIECKH IPUEMIIEMYIO COJTb.

13. TlpumeHeHne COeAMHEHHS TI0 JII0OOMY U3 L. 1-11 win ero ¢papManeBTHIECKH MPUEMIIEMOM COJIU B Te-
panuu.

14. TlpuMeHeHue coeqMHEHUS 10 JTI000MY H3 il 1-11 wnm ero dapMarneBTHIECKA PUEMIIEMOU COMU IS
TeparneBTHYECKOro u/wiu npoduinakrudeckoro jedenust ERRo-omnocpeoBaHHBIX 3a001€BaHUN HIIH COCTOSIHUI.

15. Tlpumenenue no 1.14, rne coemuHeHue 1Mo Jodomy u3 nm.l1-11 wim ero papmareBTHIECKH pUeMITe-
MYIO COJIb HCHIONB3YIOT tst Jtedenust ERRo-omocpenoBannoro paka.

16. Ilpumenenue o .13, Te Tepanus MpeAcTaBIsIeT cOOOH TepaneBTHIECKOe JiedeHue: (a) M0 MeHbIIEH
Mepe OJHOTO COCTOSHHS, BEIOPAHHOTO U3 paKa JIETKOTO, MEJIAHOMBI, paka YHIOMETPHS U OCTPOTO MHEIOMIHOTO
neiiko3a; (0) MO MEHbILIEH Mepe OJHOTO COCTOSHHS, BBIOPAHHOTO M3 paka MOJIOYHOH JKelle3bl, paka MOYEBOTO
Iy3BIPsI, paKa MpecTaTeIbHON JKeJIe3bl, paKa MOIKEeyI0YHON JKeJle3bl, KOJIOPEKTATBHOI0 paka U paka SUIHHUKa;
wim (B) caxapHoro nuabera II tuma.

17. ®apmaneBTHUecKast KOMIIO3ULUS, coaeprkalnas coequHenne Gopmynsl I no mobomy u3 mm.1-11 wmm
ero (hapMaleBTHYECKH IPUEMIIEMYIO COJIb U OMH WK OoJiee (hapMaleBTHIECKH TPUEMIIEMbIX SKCIIUITUEHTOB.

18. dapmareBTHICCKass KOMIIO3UIHS 110 T1.17, ZOMONHUTENBFHO coAep Kamiasi 0 MEHbBIIEH Mepe OOUH J0-
TIOJTHUTENbHBIA TePaNleBTUICCKH aKTUBHBIHM areHT.

@ EBpa3uiickas naTeHTHast opraHusaums, EAMB

Poccust, 109012, MockBa, Manblii Yepkacckuii nep., 2
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