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MOJAYJATOPBI OCTPOI'EH-CBA3AHHBIX PEIIEIITOPOB AJIb®A (ERRa)

TlpenmecTByOIMT YPOBEHDb TEXHUKH

Octporen-cesizanHbiii  peuentop anbda (ERRo) mnpencraBnsier coboii  Oenok,
cocrosiiuii u3 423 aMHHOKHCJIOTHBIX OCTaTKOB, Maccoi 45,5 xunomanstoH (k/a),
MPUHAJIEKAIINA K CynepceMeicTBy simepHbIx perentopoB (NR). DTo ceMelcTBO simepHbIX
peuentopoB BKJOYaeT 48 reHos, koaupyrommx JIHK-cBs3biBarolne TpaHCKPUMLIMOHHBIE
(baxTOpBI, KOTOPBIE YYACTBYIOT B PErYJISIIUU PA3JIUYHbIX (PYHKUUH, BKIIOYAs], CPENU MPOUETO,
rOMeoCTas, penpoaykuuio, passurue u meradomusMm. CemerictBo ERR (nmoarpynma NR3B)
cocront 3 ERRa, ERR-B u ERR-y: Ha HacTOsIMIA MOMEHT HE BBISBJIIEHO SHIOT€HHBIX
auraHaoB HA aus ogHOM M3 m3odopm ERR, m mostomMy oHM cunTaroTcst opdaHHBIMU
peuenTopamu.

B Bookout et al. Anatomical profiling of nuclear receptor expression reveals a
hierarchical transcriptional network, Cell. 126:789-99 (2006), npu onpeneneHun
o0meopranuzmMeHHoro npoguist skcnpeccun Tpex nsopopm ERR ycranosneno, uro ERRa
IIMPOKO PACIpPOCTPAHEH CO 3HAYUTEIBHON SKcIpeccueil Oenka B OONBIIMHCTBE TKaHEH
B3pocioro opranusma. HokayTHbele uccnenoBanust wieHoB cemeiictBa ERR mokazanu, yro
KOKIBI penenTop HMeeT TKaHe- U (YHKLHMOHAJIBHO-CIeU(UYHbIE MeTaboNIn4ecKue
(beHOTHIBI, KOTOPbIE BAXKHBI IS aJaNlTallUU K YHEPreTUYECKOMY CTPECCY Ha YPOBHE BCETrO
opranu3Ma. HokayTHbIe UCCIIEIOBaHHS TAK)KE MTOKA3aIM OTPAHIMUYEHHYEO KOMITEHCALIUIO 717 VIVO
cpenu uineHoB cemeilictBa ERR. B 3TOM kOHTEkcTe, cpeaw mpodero, MOKHO OTMETUTH
packpeitue Tremblay et al. 7he NR3B subgroup: an overview, Nuclear receptor signaling,
5:¢009 (2007).

I'enomubIe nccnenoBanus nokasany, uto ERRa peryiupyer 6onbmoe uncio reHos. B
5TOM OTHOLICHUH TTOJIE3HBIMU SIBJISIFOTCSI CCBUIKH Ha CIIEAYIOLINE TOKyMeHTHI: Puigserver et al.
A cold-inducible coactivator of nuclear receptors linked to adaptive thermogenesis, Cell.
92(6):829-839 (1998); Yoon et al. Control of hepatic gluconeogenesis through the
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 the

transcriptional control of energy metabolism in cardiac and skeletal muscle, Mol. Cell Biol.
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24(20):9079-9091 (2004) u Mootha et al. ERRa and Gabpa/b specify PGC-1alpha-dependent
oxidative phosphorylation gene expression that is altered in diabetic muscle, Proc. Natl. Acad.
Sci. USA, 101(17):6570-6575 (2004).

OTH CCBUIKM NOATBEPXKIAIOT (PU3NOTIOrndeckyro mozaenb ¢pynkunu ERRa B perymsuun
SHEPreTHYeCKOro MeTradojM3Ma M, B YAaCTHOCTH, B PEryJSILUM TPAHCKPUILIUU T'€HOB,
HEOOXOMUMBIX JJII MHUTOXOHIPUAJIBHOTO OHWOreHe3a, LUKJIa TPUKAPOOHOBBIX KHCIIOT,
OKHCITUTETBHOTO (POChHOPUITUPOBAHUS, OKUCICHUSI JKUPHBIX KHCJIOT U METa0O0JIN3Ma JIMITUIOB.
B yactHocTn, ERRO nHAyIUpYET 3KCIpeccHto siaepHoro pecnuparopaoro ¢akropa 1 (NRF1),
anba cyObemunuiel GA (ryaHuH-aieHuH)-CBsi3biBaromero Oenka (GABPa) w anbda-
perienTopa, akTHBUpPyeMoro mponudeparopamu nepokcucom (PPARa). B peryasmum 3Tux
T'€HOB M B ayToperyJssinun skcripeccuil ERRa y4acTBYIOT KOAKTHBATOPBI SIAEPHBIX PELETITOPOB:
raMMa-KOaKTUBAaTOp [-arbgha-penentopa, aKTUBUPYEMOTo MpoiudepaTopoM MNepOKCHCOM
(PGC-1a), PGC-1p u Oemok 1, cBfi3aHHBIH C TaMMa-KOAKTHBATOPOM peELENTOpa,
akTuBupyemoro mposudeparopom mnepokcucoM (PPRC-1). PGC-lo skcmpeccupyercs Ha
HU3KUX 0a3aJbHBIX YPOBHSX, HO MHAYLUPYETCS TOJOAAHHUEM M IPYTUMH MeTaOOIHMYECKUMHU
crpeccamu. PGC-1B, poncTBeHHBIH KOAKTHBATOpP, WMEET CXOAHBbIE (YHKIHH, HO €ro
SKCIIPECCHsI HE MOXKET OBbIThb TaKk pPE3KO OTPEryJupoBaHa C IOMOINBI0 H3MEHEHHH B
notpebnenun saepruu. M Hao6opoT, kopernpeccopsl, kKoTopble cBsa3biBatoTcsa ¢ ERR, Takue kax
B3aUMOZEHCTBYIOIUN ¢ saepHbIM peunentopoM Oenok 140 (RIP140), xoHKypHpYIOT C
xoaktuBaTopamu ERR c¢ nienbro HeratusHoM peryisnuu sxkcnpeccun ERR-3aBucHMbIX TeHOB.

ITnefiotponueii  3¢dexr axtuBHocTH ERRo Ha sHeprermueckmii merabonusm
3aMHTEPECOBAJ ABTOPOB HACTOSLIETO H300PETEHHsI BO3MOKHOCTBIO OBITh UCTIONB30BAHHBIM B
Ka4eCTBE MHIICHU Uil pa3pabOTKH HOBBIX TEpANUil B OTHOLICHUH 3a00JIEBAaHHH, B KOTOPBIX
MeTabOIMUYEeCKHe HApPYIIEHHUsT WM MOAU(DUKALMN WTPAIOT LEHTPAIBHYI pPOJIb, TAKUX Kak
auadeT 2 THMa, IpOrpecCUpYoIas CepAeuHas HeIOCTaTOYHOCTh, OCTEONOopo3 U pak. OcoOwrii
uHTepec npencrasiasier ERRo B kayecTBe HOBOWM MULIEHU AJIs TEPANIUU OMYXOJIEH BCIIENCTBHE
BIMSHUSL Ha  PETyJSILUI0  SHEPreTHYecKoro  MeraboiiM3Ma  OMyXOJIEBBIX  KJIETOK,
ACCOLIMUPOBAHHOTO C YHEPTETHUECKUM CTPECCOM B MUKPOOKPYKEeHUHU onyxoiu. M ocoOeHHbIiH
uHTepec npexncrasirsier ERRo B kadecTBe HOBOW MHINEHU Ul TEPAIEBTUYECKOTO JICUEHHSI
BUJIOB paka, 0OyCIIOBJIEHHBIX CBOHCTBAMHU CTBOJIOBBIX KJIETOK: PAKOBBIX CTBOJIOBBIX KJIETOK
(CSC), onyxonp-manuuupyromux kietok (TIC) n mmMpKyIupyromux OMyXONEBBIX KJIETOK

(CTC), xoTOpBIe HCIONB3YIOT MUTOXOHAPHAIBHOE IbIXaHHE B CBOEH MOTPEOHOCTH SHEPTHU.



B wyacTtHOCTH, W3BECTHO, YTO HWHHLMALMS W Pa3BUTHE paka AaCCOLMHUPOBAHBI C
Cepbe3HbIMU MeTaOONNYECKUMH HM3MEHEHUSIMH, U KIIOUYEBYIO POJIb B OHKOT€HE3€ WIPArOT
muToxoHApuu. OObIMHAs aHOManus, HaOJrOAaeMas MPU MHOTHX TUIIAX paka, Ha3blBaeMast
spdexrom BapOypra, mnpeacraBiser coOoil cIBUr B MeTaOONU3ME T[UIFOKO3bI  OT
OKHCJIUTENBHOTO (POCHOpUIMPOBAHUS K a3pOOHOMY IJIMKOJIM3Y M XapaKTEPU3YETCsl PEe3KHM
YBEJIIMYEHHUEM TIOTPEOJIEHUS] TJIFOKO3bI, COMPOBOKIAIOIIMMCS TIOBBIIIEHHOH CKOPOCTBIO
SKCKPEIMU JIAKTaTa HE3aBUCUMO OT COAEpIKAHUS KHCIOpPOoAa: a’dpOOHBIA  TIIMKOJIU3
yIIOBJIETBOPSIET MeTabOIHYECKHe MOTPEOHOCTH BBICOKONPOIU(EPATUBHBIX KJIETOK, B TOM
yrcine oOecneunBaeT IOCTATOYHOE KOJIMYECTBO SHEPrUM U OOECIeYrBaeT HAKOIUICHHE
NpeIIIeCTBeHHUKOB st aHabonmueckux peakiuuit. B LeBleu et al. PGC-lalpha mediates
mitochondrial biogenesis and oxidative phosphorylation in cancer cells to promote metastasis.
Nat. Cell Biol. /6(10):992-1 (2014) moka3aHO, YTO OMNYXOJEBbIE KJIETKHU MPOSBIISIOT
MeTaOOIMUYECKYIO TUIACTHYHOCTD, BCTYIAs TMOO B TIIMKOJIHU3, JTHOO B MPOLIECC OKUCIUTEIHLHOTO
¢dochopumupoBaHus B 3aBUCUMOCTH OT OKPY>KEHHUS ONMYXOJH M UX MPOJU(EPaTUBHOTO MIIH
METaCTaTUYECKOro (PeHOTHUIA BO BPEMs IPOTPECCUPOBAHMS paka. TakuM oOpa3om, OUEBUAHO,
YTO HAlUEJIMBAHME HAa METACTATHYECKHE KJIETKHU-TIPEIIIECTBEHHUKH W PE3UCTEHTHBIE
OIyXOJIEBBIE KIJIETKH JIOJLKHO MPOUCXOAUTD HE TOJBKO Yepe3 TITMKOIUTUIECKHIH My Th, HO TAKXKe
1 TTOCPEICTBOM MUTOXOH/IPHAIIBHOT'O OKUCIUTEIBHOTO (POChOpHINPOBAHHSL.

ERRa Bmecte ¢ PGCla/P KOHTpONUpyeT peryisiluio reHOB, KOAUPYIOIUX (pepMeHThI
mukia tpukapOoHoBbix kuciaoT (L[TK) wu oxuciourensHoro ¢ocdopunuposanus. Kax
obcyxnaercs 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, s3xcnipecCUpyeTcsi B psiie PaKOBBIX KJIETOK,
BKJIFOYAsl PAKOBBIE KJIETKU MPU PaKe MOJIOYHOM U MPENCTATEeIbHOMN JKeJIe3bl, U aCCOLMUPOBAH C
Oonee MHBa3WBHBIM 3a00yieBaHUEM U OOJiee BBICOKMM PUCKOM PELUANBOB MPH O0OUX 3THUX
TUTIAX paKa.

B Chang et al. The metabolic regulator ERRo, a downstream target of HER2/IGF- IR,
as a therapeutic target in breast cancer, Cancer Cell 20, 500-510 (2011) n Fujimoto et al.
Clinical implication of estrogen-related receptor (ERR) expression in ovarian cancers, J.
Steroid Biochem. Mol. Biol. 104, 301-304 (2007) noxymentainbHO nioaTeep:kaeHo, uto ERRa
SKCIIPECCUPYETCs MPU OOJIBIINHCTBE BUOB PaKa, M MOBBILIEHHAS! aKTHBHOCTB 3TOTO PELIENTOpa
aCCOLIMMPOBAHA C OTPHUILATENLHBIM HCXOIOM KaK MPH PaKe MOJIOYHOM JKeJIe3bl, TaK U IPH pPaKe

SIMYHUKOB. B mepBoii U3 3THX CCBUIOK MOATBEPKAEHO, YTO (PAKTOP TPAHCKPHITLIMU YIACTBYET B
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MHUTOXOHJIPHAJIBHOM OMOreHe3e, a TAaKXKe B PEryJsiLUN OKHUCIUTEIbHOro (ochopuanpoBaHus.
3TOT NOCIETHUI MOMEHT CYUTAETCS BAXKHBIM, ITOCKOJIBKY PE3UCTEHTHOCTh K HHTHOMPOBAHUIO
curHajgpbHoro nytu npu Mmytauuu reHa KRAS mpu pake nomkenyaouyHOW >Kenesbl, K
unruouropam BRAF (cepun/TpeoHnHoBasi nportenHkuHa3a B-raf) mpum Mmemanome u K
OKCAJIMIUIATHHY U S-pTopypauminy NpH pake TOJCTOH KHIIKH TaKXKe aCCOLUHPOBAHA CO
CIIBUTOM B CTOPOHY OKHCJIMUTEILHOTO METa0O0IU3MA.

Takum 0Opazom, aBTOPBI HACTOSIIETO M300PETEHHsI MOJIATAIOT, YTO MHTHOUpPOBAHHE
aktuBHOCTH ERR0 Oyner cnocoOcTBOBaTh M30UpATEIbHOMY HAPYLICHUIO MUTOX OHAPHAIBHON
(YHKLIMHU MPH pake, B YACTHOCTH, MPH PAKE BBILICYIIOMSHYTHIX TUMOB. J{JIs1 3TOH Lienu, HO B
pPaBHOH CTENMeHW W [ TNPUMEHEHHs] B JICUEHUH APYrux 3a00JieBaHUH W COCTOSIHUH,
onocpenoBaHHbIx ERRo, aBTOpbI pa3paldoTaim HEKOBAJEHTHbIE HECTEPOHUIHBIE OOpaTHBIE
aronuctsl ERRa.

KpaTtkoe H3J10:KeHHe CYIIHOCTH M300PeTeH s

CoriacHo mepBOMY acCIMeKTy HACTOSIIEro H300pEeTeHUs] NPENJIOKEHO COECTUHEHHE

dopmysl 1

(Popmyna I)

WK ero papMaleBTHYECKU MpUeMJieMasi COJIb, TIIe:

Z npenctasisiet codoit -OCH»- wmu -CH,O-;

Y npencrasisier cOO0H MPOCTYIO YINIEPOI-YIJIEPOIHYIO CBSI3b HIIA JBOWHYIO YTJIEPOII-
YIJIEPOAHYIO CBSI3b, MPHU YCIOBHH YTO, Korna Y MpeAcTaBisieT coOOW NBONHYIO YIJIepoI-
YIJIEPONIHYIO CBsi3b, R’ 15 1 Ri6 OTCYTCTBYIOT;

OITHO M3 Tpex moyiokeHnid A1-As mpencrasisier coboii mubdo S, mubo NRa, ocranbHbIe

nBa nojoxenust A1-As npexncrasisitot codoit N uimn CRy, CR;, CR3, COOTBETCTBEHHO;



Ra mpencrasnsier coboit H nnm merun,

R1-R3 He3aBucuMmo npeacraisitor codoit H, MmeTui unmm rajores,

As4-A7 mpencrasisitor cobort N mimu CR4, CRs, CRg¢ u CR7, coorBeTcTBeHHO, mMpH
YCIOBUM 4YTO He Ooyiee 4eM IBa M3 YEThIPEX MOJOXKEHUH A4-A7 MOTYT OIHOBPEMEHHO
NPEACTaBJIATh COO0H N;

Ag-A1» mpencrapisitor coboit N winu CRg, CRo, CR10, CR11 u CR12, COOTBETCTBEHHO,
IpHU YCJIOBUU, YTO He OoJiee 4YeM JBa M3 ISITH TOJIOKEHUH Ag-A12 MOTYT OJHOBPEMEHHO
NPEACTaBJIATh COO0H N;

R4-R7; HezaBucumo mpencraBiasiroT codoii H, ramoreH, C()aldKui, aMHHO,
(mu)C-syankmnamuno, Cqsyankokcu, Ca-syankokcuCo.sankokcu, -C(O)OR17, -C(O)NR17R17
WA HUTPO, TPU ITOM BCE TIPYIMIbI BO3MOXHO 3aMEIIeHbl OJHHM WM 0Ojiee YeM OIHUM
raJIoOr€HOM WJIH THAPOKCHUIIOM,;

Rs-Ri2 HeszaBucumo mnpencrasisitor cobori H, ramoren, Cq.zjankokcu, Ci.6)aJIKuI,
uaHo, uuaHoC-3yankmi, amMuHO, HUTpo, aMuHOC(1-3)ankmi, -C(O)ORis, -CH2C(O)ORy7, -
C(O)NR17R17, -NHC(O)R17, amerwn, ruppokcwi, Cga.eyuknoankmwi, Ceo-samkuamwi, Coo.
syankeHnt, kapookcmnCa-syankmn, Ca.sjankuicynbhonnn, amubocyabgorm, (au)Ca-
syankmwiamMuno, 0ensun, SFs umn CH(=0O), mpu 5ToM Bce Tpymiibl BO3SMOKHO 3aMeIeHbl OTHIM
win 0oJiee YeM OJHUM rajOT€HOM HJIM THIPOKCHIIOM,

wii Ro u mmbo Rg, nmubo Rio kKOHAeHCHUpOBaHBI U OOpPA3yHOT apOMAaTHYECKOE WU
HEapOMaTHYeCKOe ISATH-CEMUUYJICHHOE KOJbIO, COAepXKaliee OT IBYX IO CEMH aTOMOB
yriepoja U OT HyJisl IO TPeX reTepoaTOMOB, MPU 3TOM BCE TPYMIbI BO3MOXKHO 3aMEIEHbI
OIHUM WK 0OJIee YeM OIHUM METHJIOM, TaJIOTEHOM HJTH THIPOKCUIIOM;

Ri3 mpencrasnsier coboit H nnu merw,

R4 mpencrasnsier codoit NH, O wnu S;

Ris u R’1s HesaBucumo mnpexacraBnsitor coboit H, ranoren, Cq.4ankwi, HUAHO,
kapooHoByto kuciory, -C(O)OR 17, -C(O)NR17R17;

Ris mpencrasnsier codoit H; u

R17 mpencrapnsier coboit H, Ca.gankumn, amuaoCsyankwmi, Ci-syreTepoapui WiH
(beHWII, TPU 3TOM BCE TPYIIIBI BO3MOXKHO 3aMEIIeHbI OJJHUM HJTH O0Jiee YeM OTHUM TaJIoOT€HOM
VJTH THIIPOKCHIIOM.

B onHOM BoIIOIIEHNH N300pETEHHE OTHOCUTCS K COeNMHEHUIO (hOpMYJIbI [, B KOTOpOM

A1 mpexcrasisier coboii N, As nipencrasisier coboii NRa, u A3 npencrasmnsier coboii CR3.
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B npyrom Bomomenuu u3obpeTeHne OTHOCUTCS K COeAMHEHHIO (OpMyJibl [, B KOTOpOM
A1 mpexcrasisier coboii N, Ax npencrasisier coboii NH, u As npencrasisier coboit CH.

B npyrom BomoeHuu u3o0peTeHne OTHOCUTCS K COeAMHEHHIO (opMyJibl [, B KOTOpOM
nojioxkeHust A4, As, As u A7 peacrassitot codoii CR4, CRs, CRs 1 CR7 COOTBETCTBEHHO.

B npyrom Bomiomennu u3o0pereHne OTHOCUTCS K COETMHEHHIO (GopMyIibl I, B KOTOpoM
Rs npencrasisieT coboii Cq-3yankokcu, u R4, R u R7 mpencrassiroT coboit H.

B npyrom BomioneHuu n300peTeHe OTHOCUTCS K COeIMHEHHIO (POpMYyJIbI [, B KOTOpOM
Rs npencrasnsieT coboii metokcu, U Ra, Rs u R7 mpencrasnsitoT coboii H.

B npyrom BomiomeHuu u3o0peTeHne OTHOCUTCS K COSIMHEHHIO (POpMYyJIbI [, B KOTOpOM
noyioskeHust Ag, Ao, Aio, A1 u A mpencraBisitor codoit CRs, CRoy, CRio, CR11 u CR12
COOTBETCTBEHHO.

B npyrom BomomeHuu u3obpeTeHe OTHOCUTCS K COSIMHEHHIO (hOpMyJibl I, B KOTOpOM
Rs-R12 HEezaBucumo npencrapisitot codboit H, C-gankun, rajmoreH, runpokcui, NH», amerwn,
Ca-3yankokcu umu SFs.

B npyrom Bomomenuu u3obpeTeHe OTHOCUTCS K COSAMHEHHIO (POpMyJIbI I, B KOTOpOM
Rs-R12 He3aBucumo npencrasisiroT coboit H, C(1.6)a1Kut Ui rajgores.

B npyrom BomomeHuu u3obpeTeHne OTHOCUTCS K COeAMHEHHIO (OpMyJibl |, B KOTOpOM
Rs 1 Ryo mpeacrasisitor codoit Co-syankm, u Ro, R11 1 Rz mpencrasisiror coboii H.

B npyrom Bomiomennn u3o0pereHne OTHOCUTCS K COeTMHEHHIO (GopMyIibl I, B KOTOpom
Rs 1 Rio npeacrasmsitor coboit CF3, 1 Ro, R11 1 Ri2 nmpencrasnstor codoii H.

B npyrom Bomiomennu u3o0pereHne OTHOCUTCS K COETMHEHHIO (GopMyIibl I, B KOTOpOM
R13 mpencrasnsier coboit H.

B npyrom BormioneHuu n300peTeHne OTHOCUTCS K COeIUHEHHIO (POpMYyJIbI [, B KOTOpOM
Ri4 mpencrasnsier coboii O.

B npyrom BomiomeHuu u3o0peTeHe OTHOCUTCS K COSIMHEHHIO (hOpMYyJIbI [, B KOTOpOM
Ris u R’15 mpencrassitot codoii H.

B npyrom BomiomeHuu u3odpeTeHre OTHOCUTCS K COSIMHEHHIO (OpMyJibl [, B KOTOpOM
Z npencrasysier coboit -CH>O-, mpu stom CH» npucoenvHeH K apOMaTHYECKOMY KOJIbILY,
conepxkamemy Ag-A7.

B npyrom BomiomeHuu u3o0peTeHe OTHOCUTCS K COSIMHEHHIO (POpMyJIbl I, B KOTOpOM
Y npencrasisier cOOO0# MPOCTYIO YIIIEPONI-YIIEPOTHYIO CBS3b.

BbII_HerI/IBe)leHHbIe BOIUIOLICHNS, KOTOPBIC OTHOCATCA K HpeHHOqTHTeHBHOﬁ (bopMe

pasnuyHbIX 3amectuteneii Gpopmynsl (I), He MpeqHA3HAUYEHBI B3aUMOMCKIIFOYATh APYT PyTa.
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Hanpotus, Bce KOMOWHAIMM 3THX BOIUIOIIEHHH NPENyCMOTPEHBI B OOBEME HACTOSIIETO
nM300peTeHnst, U MpPU OIpPEAeNIeHHbIX OOCTOSTENbCTBAX TaKUe KOMOHMHAILMU MPEACTABISIIOT
co0O0i mMpeATnoYTHTEIbHBIE CTPYKTYPBI AJisi coenuneHuii Gopmysl I. B 3Tom oTHOIEHNN MOTYT
ObITb 0cO00 ynoMsiHYTHI coennHeHus: Gopmysl 1, B kotopbix: Ri4 mpencrasisier coboii O; Z
npencrasisier codoir -CHO-, mpu stom CH: mpucoenuHeH K apoMaTHYECKOMY KOJIbLY,
comepskamemy As-A7, u Y mpencraBiseT coOOH MPOCTYIO YINIEPOA-YIJIEPOIHYIO CBsizb. KM
JOTMOJHUTEBHO MOTYT OBITh YIOMSIHYTHI coenuHenus: Gopmynbl I, B kotopbix: Rg u Rio
npenctasisitoT coboit CF3, u Ro, Ri1 u Riz npencrassror codoit H; Ri3 npencrasisier coboii
H; Ris mpencrasisier codoit O; Z npencrasnsier codoii -CH20-, mpu stom CH; npucoenuuex
K apOMaTHYeCKOMY KOJIbIy, coiepskamemy As-A7, u Y mpencraBisieT coOOW MPOCTYIO
yIIePOA-YTIEPOIHYIO CBS3b.

OnpenesieHus

Hcnonb3oBanHble 37eCh (OPMBI €OUHCTBEHHOT'O HHUCHA «OOUHY», «KAKOU-TUO0» W
«9mon» BKIIOYAIOT MHO)KECTBEHHbIE 3HAYSHHUS, €CIIH B KOHTEKCTE YE€TKO HE OTOBOPEHO HHOE.

Hcnonb30BaHHBIE 31€Ch TEPMUHBI KCOOCPACAUUTY, KCOOEPACUN» U KCOCMOAMUT U3
SBJISIFOTCSI CHHOHHMAMHU  CJIOB  «BKIIOUAIOWUIL»,  KBKIIOUAEm», «COOepjcauuily — WIH
«cooepaucumy W SBISIFIOTCS OXBATHIBAIOLUTUMH WJIM HEOTPAHWYMBAIOIINMU U HE HCKIIOYAIOT
JOTIOJTHUTENIbHBIX HETNEePEUNCIIEHHBIX YIEHOB, 3JIEMEHTOB WM cTanui crmocobos. Ilpu
UCITIONB30BAaHUM  ppaza «cocmosuyuili u3» SBISIETCS OTPAHUYEHHON U HCKJIOYAeT BCE
JOMOJIHUTENbHBIE 351eMeHThl. Kpome Toro, dpasa «cocmosuyuii 6 ocnoénom u3» NUCKIIIOYAET
JONOJIHUTEJIbHbIE MaTepUaJIbHBbIE 3JIEMEHTBI, HO JONMYCKAaeT BKJIOYEHHUE HEeMaTepHaJIbHBIX
3JIEMEHTOB, KOTOPbIE CYLIECTBEHHO HE MEHSIOT CYIHOCTh N300pETeHMSI.

Korna xonmudecTBa, KOHLIEHTPALMH, Pa3MePhl U APYTHe MapaMeTpPhbl BbIPAXKEHBI B BUIE
IMAana3oHa, MPEeINOYTHTENbHOTO JHANa30Ha, BEPXHErO MPEAeNbHOr0 3HAYEHHUs, HUKHETO
NPEAETbHOrO 3HAUEHHSI WIIN TPENNOUTHTEIbHBIX BEPXHETO U MPEEeIbHOTO 3HAUEHUH, ClIeIyeT
MOHUMATb, YTO TAK)K€ KOHKPETHO PACKPBITHI JIOOBIE TUANIa30HbI, KOTOPbIE MOXKHO IOJYYUTh
NOCPENCTBOM KOMOMHHPOBAHUS JIOOOTO BEPXHETO MPENeNbHOTO WIIM TPENNOYTHTEIBHOTO
3HAYEHUS C JIFOOBIM HIDKHUM MPEAENIbHBIM UITH TPEAIIOUTHTEIbHBIM 3HAYEHHEM, HE3aBHCUMO
OT TOTO, MPSIMO JIA YIIOMSIHYTHI ITOJTy4Y€HHbIE TUATIA30HbI B KOHTEKCTE.

CrnoBa «ipeonoumumensvhulity, <NPeONOYMUMENLHO»,  KHCEIAMENILHO» U «8
yacmuocmuy Ui UX CHHOHHMMBI YaCTO MOTYT OBITh HMCHOJB30BAHBI 3/1€Ch JIs1 00O3HAUYEHUS
BOILJIOLIEHUH N300pETEHHsI, KOTOPBIE MOTYT 00€CIIEUNBATh ONPEEIeHHBIE TPEUMYIIECTBA ITPH

ONpPEACIICHHBIX 00CTOSITEILCTBAX. OI[HaKO NEPECUUCIICHUE OAHOI0 HJIN Oonee yem OJJHOI'0



NPEANOYTUTENBHOTO, JKENATENIbHOTO MIIM KOHKPETHOTO BOIIJIOLIEHUSI HE 03HAYAET, UTO APYTHUe
BOIUJIOLICHUS] HE SIBJIIOTCS TTOJIE3HBIMM, M HE MPEJHAa3HAYEHO JJIsI UCKITIOUEHHSI 3TUX IPYTUX
BOILJIOLIEHUH U3 0ObeMa U300peTeHHUs.

B Hacrosiei 3asBKke CIIOBO «MOJCen» UCTIONB3YETCsl B PA3PEIIUTENIbHOM CMBICTIE, TO
€CTh B 3HAUEHUH UMETh BO3MOXKHOCTbD, & HE B 00SI3aTEIbHOM CMBICIIE.

Hcnonb3yeMmslii 31eCh TEPMUH «KKOMHAMHAsE memnepamypay coctasisier 23°C+2°C.

Ecnu He 0oroBopeHO 0C000, TEPMHHBI «CAI02EHOY», UK «2AI02EHY, WU «2AN02eHUOY,
UCTIOJIb30BAHHBIE 3/1€Ch CaMH IO ce0e MM KaK 4acTh APYTOro 3aMEeCTUTENs, 03HAYAIOT aTOM
dTopa, xj0pa, bpoma wu fiona. [Ipennourenue ornaercs Gropy, XJI0Opy Ui Opomy.

Hcnonb30BaHHBIN 3€Ch TEPMUH «2emepoamomy» O3Ha4aeT a30T, KUCIOPO HITH CEpy.

Hcnonp3oBaHue 371€Ch TEPMHUHA «PAOUKAT» COOTBETCTBYET OIPEACIIEHUIO YKA3aHHOTO
MoJieKyJsipHOTO 00bekTa B HIOITAK (Meoicoynapoonvtii corosz meopemuyeckoii  NPUKIAOHOT
xumuu). Compendium of Chemical Terminology, 2nd ed. (the "Gold Book"). Compiled by A. D.
McNaught and A. Wilkinson, Blackwell Scientific Publications, Oxford (1997).

Ucnonb3oBanubiil 30ech TePMUH «C(7n)QUIKU» OTHOCUTCSI K OJJHOBAJICHTHOU TPYIIIIE,
cozepskaliei or 1 10 n aToMOB yriepoaa, KOTopas sIBISIETCS PaJANKaJIOM allKaHa M BKIIOYAET
OpraHUYECKHE TPYNIbl C TPsIMOW M pa3BeTBIeHHOH Lenbio. COOTBETCTBEHHO, IpyIIa
«C1-Cspankun » OyeT OTHOCUTBCS K OJHOBAJIEHTHOH rpymne, coaepsxamueii ot 1 1o 30 atomos
yrieposa, KOTopasi sBJIIETCS PAANKAIOM aJKaHa U BKIIFOUAET OPraHu4eCKHe IPyIIIbl C MPsiIMON
Y Pa3BETBIICHHOM 1IeTbl0. B HacTosmemM n300peTeHny TakKe alKUIbHbIe IPYIIbI MOTYT ObITH
HEe3aMeIeHHbIMH WJIM MOTYT OBITh 3aMELIeHbl TIPYNIIAMH, YIOMSHYTBIMH 31€Ch HIKE.
I"anoreHMpOBaHHBIE MPOU3BOAHBIE YIIIEBOIOPOIHBIX PAIUKAJIOB MOTYT OBITh, B YACTHOCTH,
YIIOMSTHYThI B KA4ECTBE MPUMEPOB MOIXOASIINX 3aMEIIEHHBIX AJKMJIbHBIX TPYIIIL.

Ucnonb3oBanublii 3aech TepMHH «(C(1.6)@IKua» O3HAYAET PA3BETBICHHYIO WM
HEPA3BETBJICHHYIO AJIKWJIBHYIO TPYIIY, UMEIOMYI0 1-6 aTOMOB yriepona, Hanpumep, METHI,
STHJI, IPOTIHJI, U3OTIPOITIIL, OYTHII, mpem-OyTHIl, H-TIEHTH U H-TeKCHII. Bce aToMBbl yriepona
MOTYT OBITP BO3MOJKHO 3aMeEIleHbl OIHMM MJIM Oojiee 4YeM OJHUM TaJIOTeHOM MU
TUAPOKCHIIOM.

Hcnonb3oBanHblii  371ech TepMHUH «C(1-9@nKkui» O3HAYae€T AIKWIBHYI TPYIIY,
uMeromyr 1-4 aroma yriepoaa, TO €CTb METHII, STHJI, IPOIMII, U30MPOIIIL, OyTHII, U300yTHII,
6mop-0y T nim mpem-0yTiil. Bce aToMel yriepona MOryT ObITh BO3SMOYKHO 3aMEIIeHbI OTHUM

uinu 0osee uem OIHUM TaJIOT€HOM WUJIU TUAPOKCUIIOM.
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Ucnonb3oBanubiii  31ech TepMuH «C(7.3QIKun» O3HA4YaeT AaJKWIbHYK TPYIIIY,
uMeroLyr 1-3 aroma yriepoaa, TO €CTb METHII, STUJI, MPONUI Wi usonponui. Bee aTomel
yriepoaa MOTyT ObITh BO3MOKHO 3aMeEIIeHbl OHUM MM OoJiee 4eM OJHUM raJloreHOM WU
TUIPOKCUIIOM.

Ucnonb3oBanHblil  371ech TepMUH «C(-anKkui» O3HAYaeT AalKWIbHYK TPYIIy,
uMeromy 1-2 atoma yriiepoaa, TO €CTb METHJ WK STHII. Bce aToMbl yriepoaa MoryT ObITh
BO3MOYKHO 3aMeLeHbl OJHUM WK O0Jiee YeM OTHUM TaJIOT€HOM MJIH THIPOKCHUIIOM.

Ucnonb3oBanubiii  3mech  TepMuH  «Ci.g)yurnoankuny  O3HAYaeT HACBIIIEHHBIH
LUKJIMYECKUI YIJIEBOAOPOA, UMEUIMN 3-0 aTOMOB yrjaepona, TO €CTh LIMKJOMPOMUI,
LUKJIOOYTHJI, IUKJIONEHTHIT WJIM [UKJIOTeKCH. Bee aToMbl yriieposa MOryT ObITh BO3MOYKHO
3aMeIIeHbl OTHUM HJTH 00Jiee YeM OJTHUM raJIOT€HOM HITH METHIIOM.

Ucnonb3oBanubiil 31ech TepMUH «C2-3)QKunuI» O3HAYAET AJKWHHWIBHYIO TPYIIY,
MMEUIYI0 2-3 aToMa yrjiepoaa, TO €CTh STUHWJ, |-NPONUHWI Win 2-nponuHui. Bece aTomMbl
yriepoaa MOTyT OBITh BO3MOYKHO 3aMELICHbI OTHUM HJTH OOJiee YeM OTHUM THAPOKCHIIOM.

Ucnonb3oBanubiii 31ech TepMUH «C2-3)QkeHun» O3HAYaeT alKeHWJIbHYIO TPYIIY,
MMEIUIYIO 2-3 aToMa yriaepoaa, TO €CTb 3T€H, 1-MpOIneH WK 2-MPONeH.

Tepmun «Cy1.3ankoxcuy O3HaA4aeT aJIKOKCUTPYIITY, UMeromyr 1-3 aToma yriepona,
MIPUYEM AJIKUJIbHAS TPYIITUPOBKA SIBJIIETCS] Pa3BETBJIECHHON WJIN HEPA3BETBIEHHON. Bce aTOMBbI
yriepona MOTYT OBITh BO3MOXKHO 3aMelleHbl ONHUM MM Oojnee 4yeM omuuM F wim
TUJIPOKCUIIOM.

Tepmun  «Cyr.zankoxcuCy.sankun» o3Havaer C(1.3)aIKOKCH, TPHUCOEIUHEHHBINH K
Ca-zyankuiy, mpuyeM 00a UMEIOT TaKOe e 3HAYeHUE, KaK ONpPeesIeHO paHee.

Hcnonb3oBaHHBIN 371€CH TCPMUH <<C(1-3)61/ZKOKCMC(1-3)a/ZKOKcu>> O3Ha4YacT C(1-3)aJ1KOKCI/I,
npucoenuHeHHbIN k Ca-3yankokcy, npudeM TepMuH C(1-3)aJKOKCH UMeeT TaKOe K€ 3HaueHUE,
KaK OINpEAENICHO PaHee.

Ucnonb3oBanubiii 31ech TepMmuH «C(j.si2emepoapui» O3HAYaeT apOMaTHYECKYIO
rpymmy, uMmeromyo 1-5 atomoB yriepoma u 1-4 rerepoaTroma, KOTOpask MOKET OBIThb
MIPUCOEIMHEHA 4Yepe3 aTOM a30Ta, €CIM BO3MOXKHO, WU uepe3 aroM yruepoza. Ilpumepst
BKJIFOUAIOT MMUPPOIIHIL, MTHPA3OIHI, UMUAA30JIMII, U30KCA30mI, pypuit, THOQEHHI, THA3O0IHII,
W30THUA30JIWI, TPUA30JWII, TETPA3OIWII, OKCA30JUJ, MUPUIAWHWI, MUPUMUAWI, MUPA3UHWI U
TpuasuHWI. Bce aToMbl yriepoga MOTyT ObITh BO3MOXKHO 3aMEIIEHbI OTHUM WJIH Oojiee 4eM
OIHHUM raJIOT€HOM WJIM METHJIOM.

Hcrnonb30BaHHBIN 31€Ch TEPMUH «YUAHOY» TIpencTaBisieT codoit rpynmy Gopmyiser -CN.
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Tepmun  «yuanoCyzankun»y — O3Ha4aeT  LUAHOTPYIIY, NPUCOEOHMHEHHYIO K
C-3)anKuIbHOHN Tpymnmne B JIOOOM TOJIOKEHUH, MPUYeM TePMUHBI «yuano» u «C 1.3 QnKuny
UMEIOT TaKoe K€ 3HAaYEeHHUE, KaK OIpeIeNICHO paHee.

Hcnonb30BaHHBIN 371€Ch TEPMUH KHUMPOZPYNNA» NN «HUmMpoy» otHocuTcs K -NOa.

Hcrnonp30BaHHBIN 371€Ch TEPMUH «AMUHOZPYNNAY» OTHOCHUTCS K 3aMECTUTEIIO (hOpMyIbI
-NH.. IIpeanosaraercs,, 4To 5TOT TEPMUH BKJIFOUAET €ro MPOTOHUPOBaHHYI0 Gopmy (-NH3").

Tepmun  «amunoCyzankuny — O3HAYAET  AMHUHOTPYIY, TNPHUCOSNAWHEHHYI) K
Ca-3)ankuiIbHOM rpynme B JI0OOM TOJIOKEHHWH, TPU 3TOM yKaszaHHas rpynnupoBka «Ci.
3)QUIKU) MMEET TAKOe JKe 3HAUEHHE, KaK OMpPENesIeHO paHee.

Hcnonp3oBaHHbI 37ech TepMUH «(0u)C (1-3)QNKUAAMUHOY» O3HAYa€T aMHHOTPYIIY,
KOTOpast SIBJISIETCSI OQHO3AMELIEHHON WM HEe3aBUCUMO ABy3aMeleHHON C(1.3)alKuIbHOM
rpynnoi(TpynmnaMu), UMEIOIIeH Takoe ke 3HAaUeHUE, KaK ONpeNIeNICHO paHee.

Tepmun  «Cyrzankuncynvghonuny o3nadaer rpynmy -S(ORR, B koropoii R
npencrasisieT codoi C(1-3)alKuIbHYIO rpymny, npuueM TepMuH «C1-3)QiKin AMEET TaKOe JKe
3Ha4YEeHHE, KaK OIPENeNIeHO paHee.

Tepmun «amunocynvghonun» oznadaer rpynmy -S(0)2-NHz, B koTOpO#i amMmuHOrpymma
NPUCOEINHEHA K CYJIb(OHMIBHON IPYIITHUPOBKE.

Tepmun «kapborkcunC.zankun» oznadaer rpynny -C(O)OH, mpucoenuHeHHyO K
Ca-yankuny. Tepmun «Cy-3)ankun» UMEET TaKOe JKe 3HaUeHHe, KaK ONpPeeNIeHO PaHee.

Tepmun «3ameugennsiity O3HAYaeT, YTO OAWH UM OOJiee YeM OIMH aTOM BOZAOPOAA Y
yKa3aHHOTO(bIX ) aTOMa(OB) 3aMeIIeH MO BLIOOPY U3 YKa3aHHOM TPYIIIbI, MPH YCIOBHH YTO: HE
NPEBbIIIEHA HOPMAJIbHASI BAJEHTHOCTh YKA3aHHOTO aTOMa B CYIIECTBYIOLIMX YCJIOBHSX, U
3aMelIeHHe TMPHUBOAWT K CTa0MJIBHOMY coeanHeHuro. KomOWHaImm 3aMecTHTeNed Takke
JOMYCTHUMBI, TOJIbKO €CJIH Takue KOMOWHAIMU TPHUBOISAT K CTAOWUJIBHBIM COCIHHEHUSIM.
TepMmunbl «Ccmabunvnoe coeounenue» WM «CMAOUNLHAA CMPYKMYpA» OTHOCITCS K
COEAMHEHUI0 WJH CTPYKTYpe, KOTOpBIC SIBIIFOTCS JOCTATOYHO YCTOMYUBBIMH, HYTOOBI
BBIJIEPKATh KaK BBIICJICHNE U3 PEAKLIMOHHON CMECH IO MPUEMIIEMOH CTENeHN YHCTOTBI, TaK
NPUTOTOBJICHNE B BHJIE 3(P(PEKTUBHOTO TEPANEBTHUECKOTO areHTa.

Tepmun «803M02ICHO 30Meu e HbIi» 03HAYAET BO3MOKHOE 3aMEIeHNe KOHKPETHBIMU
IPYINaMH, PAAUKaIaMH WU TPYIITAPOBKAMH.

Hcnonb30BaHHBIA 37€Ch TEPMUH 3AUUMHAA 2PYNNa» OTHOCUTCS K TPYIIHPOBKE,

NPUCOCANHEHHOW K (YHKIMOHAJIBHOM TpymNme Al TNPenoTBPAINEHHUs] HEXKEeIaTeIbHOTO



11

B3auMozecTBus. [IpennoyTuTenbHO 3alIUTHAS TPYIa MOXKET ObITh JIETKO yIalieHa IOCHe
TOT0, KaK 3a1nTa PyHKLHOHAIBHOMN rpymnIbl OoJbine He TpeOyeTcs.

Coenunenus popmynsl [ MOoryT oOpa3oBbIBaTh COJU, KOTOPbIE TAKXKE BXOAAT B 00BEM
Hacrosiero uzooperenus. [logpasymeBaercs, 4To cChUika Ha coequHenue Gopmyisl I 3nech
BKJIIOYAET CCBUIKY Ha €ro COJIH, €CJIH HE OrOBOPEHO 0C000.

Tepmun «papmayesemuuecku npuemaemas colv» UCTOIB3YIOT B COOTBETCTBUH C €ro
CTAaHIAPTHBIM OMNpEeIeNIeHHeM B TaHHOH OONacTH TeXHUKH il OOO3HAYEHHs TeX COJIEeH,
KOTOpbIE B paMKaxX 3JPaBOr0 MEIMIIMHCKOTO CYXIEHHUS TOAXOMAAT JJIsl UCIOJb30BAHUS B
KOHTAKT€ C TKAaHSMH 4YeJIOBeKa W HU3LIMX JKUBOTHBIX, B YaCTHOCTU 0€3 upe3MepHOH
TOKCHYHOCTH, Pa3ApakeHUs] W/IIH aJUIEPTUYECKO peakluy: TaKoe HCIIOJb30BAHHUE IOJIKHO
OBITh COM3MEPUMO C pa3yMHBIM COOTHOIIEHHEM IOJIb3a/pUcK. DPapMaleBTHUECKH
IpUEMIIEMbIE COJTH XOPOLIO U3BECTHBI B TaHHON 0071acTH TeXHUKU. OHM MOTYT OBITH MOy YEHBI
7100 BO BpEMsI OKOHYATEIBHOTO BBIIEICHUSI U OYUCTKH COSTUHEHUH 10 M300pETEeHH IO, JINOO
OHHU MOTYT OBITH TMOJYYEHBI OTAENBHO MyTEM B3aUMOACWUCTBUS (PYHKIMOHAJIBHON TPYIIIHI
CBOOOZHOTO OCHOBAHUS C. TOAXOMAIIEH HEOPraHWMYECKOW KHCJIOTOH, BKIOYAs COJISTHYEO
KUCIOTY, (POCHOPHYIO KHCIOTY WM CEPHYIO KHUCJIOTY, HO HE OrpPaHHYMBAsCh HUMH, HIIU
OpPTraHUYECKON KHUCJIOTOH, BKJIKOYas aCKOPOMHOBYIO KHCJIOTY, JIMMOHHYIO KHCJIOTY, BUHHYIO
KUCJIOTY, MOJIOYHYIO KHCJIOTY, MAaJ€MHOBYIO KHCJIOTY, MaJOHOBYIO KHCIOTY, (pymMapoByro
KUCJIOTY, TJIMKOJEBYIO KHCJIOTY, STHTApHYIO KHCJOTY, NPONHOHOBYIO KHCJIOTY, YKCYCHYIO
KUCJIOTY WJIM METAaHCYJIb(OHOBYIO KHCJIOTy, HO HE€ OrpaHH4HBasch WMH. KucnorHas
(yHKUMOHANIBHAST TPyINNa COCOUHEHUH MO W300PETEHHI0 MOXKET OBbITh MOJBEPTHYTa
B3aUMOJICHCTBUIO C HEOPTAHUYECKHM OCHOBAHHEM, TAKUM KaK THIPOKCUI HATPUSI, THIPOKCUT
KaJIusl WJIA THUAPOKCUI JIMTHUS, WIA C OPTaHUYEeCKUM OCHOBaHUEM. J[Jisi MOJHOW SICHOCTH,
OpPTaHUYECKHUE OCHOBAHMS BKJIFOYAIOT MPOCTbIE AJKWIAMUHBI U FeTePOLUKIMYECKUE aMUHBI,
TaKue Kak, HalpUMep, AUITHIIAMIH, MOP(OJIMH U MUITEPUIHH.

Coenunenus popmyiiel I MOTYT comepKaTh ACHMMETPUYECKHE UITH XUPAJIbHBIE EHTPBI
U TIO3TOMY CYIIECTBYIOT B Pa3JIMUHBIX CTepeon3oMepHbIX ¢opmax. IIpeamnonaraercs, 4ro Bce
cTepeom3oMepHbie (Gopmbl coenwHeHM QGopmysbl I, a Takke WX CMeCH, BKJIIOUas
palleMHYECKHEe CMECH, COCTaBJSIIOT YacTh HACTOSIEro wu3o0pereHus. B wacTHOCTH,
cTepeon3oMepHbie GOpMbI coennHeHu (GopMysibl [, KOTOpbIE B COOTBETCTBUU C CUCTEMOMU
HoMmeHknaTypbl Kana-HMHronpaa-Ilpenora umeroT S-koH(Urypamui XHPaJIbHOTO LEHTPa

pAAOM € IMUPA30JbHBIM KOJIbIHOM, OJHO3HAYHO COCTABJIAIOT YaCTh HACTOALIETO I/I306peTeHI/I$I.
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Kak Oyner moHATHO CIEUaNuCTy B JAHHOH OOJNACTH TEXHUKH, SHAHTHOMEPHI MOTYT
OBITH pa3nesieHbl MOCPEACTBOM: NMPEBPALEHHUS SHAHTHOMEPHOW CMECH B UACTEPEOMEPHYIO
CMeCh IIYTE€M B3aUMOJIEHCTBUS C COOTBETCTBYIOIIUM ONTHUYECKH AKTHUBHBIM COEJUHEHUEM,
HanpUMep XHMPaJbHbIM BCIIOMOTATEIbHBIM BEIIECTBOM, TAKUM KAaK XUPAJIbHBIA CIUPT WU
XJIOPAHTUAPUA KUCIOTHI Molepa, pa3aeneHus IUacTepeoMepPOB; U MPEBpAlleHNus], HalIpuMep
MOCPEACTBOM THAPOJIN3A, OTHAEJIbHBIX JMACTEPEOMEPOB B COOTBETCTBYIOLINE YHCTHIE
SHAHTUOMEPBL. DHAHTUOMEPHI TAK)KE€ MOTYT OBITh pa3fesieHbl MPU HUCIOJIb30BAHUH KOJOHKH
st xupanbHoH BOXKX (BbicOk03(h(heKTUBHOI KUIKOCTHOM Xpomarorpadun).

Kpowme Toro, crnenyer nmpusHaTh, 4TO MOTYT OBbITb BO3MOYKHBI PA3JIUYHbIC TAYyTOMEPHI
coenuHeHuil Qopmyner 1 mosTOMy mpedmonaraercsi, 4YTO BCE TAayTOMEpHbIE (HOPMBI
coequHeHnil ¢Gopmynbl [ cocTaBnstoT 4acTh w300pereHus. Jlns  TOMHOW  SICHOCTH,
WCIIOJIb30BAHHBIA 3/1eCh TEPMUH «MAaymomepy» OTHOCUTCS K MHUIpaluMd MPOTOHOB MEXKAY
COCETHUMH IPOCTHIMU U ABOWHBIMH CBsI3MU. [ Iponecc TayToMmepusannm oOpaTuM: TayTOMEpPBI
OOBIYHO TOCTUTAIOT PABHOBECHOTO COCTOSIHMS, NPH KOTOPOM JIBOIHAs CBSI3b PE30OHAHCHO
pacnpenesnsieTcss MeXxay AByMs JUIMHAMU CBSI3H.

Hacrosimmee wn3zoOpereHne Takke OTHOCUTCA K (papMauneBTUYECKOH KOMIO3HLINH,
cozeprkale COeqUHEeHNs WK UX (hapMaleBTHUECKH IpuemiieMble conu ooiei ¢popmyisl I B
cMecu C (papMaleBTUYECKH MPHEMJIEMbIMM SKCLUIHEHTAMH M BO3MOXKHO JPYTMMH
TEPANeBTUUECKH AKTUBHBIMU areHTaMu. OJKCLUIUEHTbl TOJIKHBI OBITb «HpueMiemMviMu» B
CMBICJIE COBMECTHMOCTH C JPYTMMH MHIPEJUEHTAMU KOMIIO3UIMU U O€3BPEAHOCTH ISl UX
PELIMITUEHTOB.

Hzo0peTeHne MOMONHUTENBHO BKIFOYAET coenuHeHne (GopmyJbl I B koMOMHAaImMu C
OIHUM WK OOJIee YeM OJHUM APYTHM JIEKAPCTBEHHBIM CPEICTBOM.

Kommosuiuun  BKJIIOYAIOT  KOMIIO3ULIMM, MNOAXOASAIINE  JJIsl  [EpOpPalbHOIO,
CyOJIMHTBAIBHOTO, MOJIKOKHOTO, BHYTPUBEHHOT'O, BHYTPUMBILIEYHOTO, HA3aJIbHOT'O, MECTHOTO
WIM PEKTaJbHOTO BBEIEHHUS, HO HE OrPaHUYMBAIOTCS UMM, BCE OHU HAXOIATCS B BHUAE
CTaHIAPTHBIX JIEKAPCTBEHHBIX (HOPM 1JIs1 BBeAEHH. J{JIs1 mepopasbHOTO BBEACHUST aKTHBHBIHI
UHTPEIUEHT MOXET ObITh MPEACTaBICH B BHIE TUCKPETHBIX €AMHUL], TAKUX KaK TaOJETKH,
KaICyJIbl, TOPOLIKH, TPAHYJIbl, PACTBOPBI, CYCIIEH3UN 1 TOMY ITOA0OHOE.

JUisl mapeHTepaIbHOTO BBEAEHHs (hapMaleBTHUYECKass KOMIO3HLUS 10 M300PETEHUIO
MOXeT OBITh MPEACTABIEHA B OAHONO30BBIX HJIM MHOTOO30BBIX KOHTEHHEpax, HalpHMep B
BUJE XKUAKOCTEH UIsl MHBEKLUI B 3aJaHHBIX KOJIMYECTBAaX, NPEACTABIECHHBIX, HAIIPUMEp, B

3artasAHHbIX (l)J'IaKOHaX " aMIlyJiax. CDapMaueBTI/IquKon KOMIIO3ULHIO TAKXKE MOKHO XpPaHUTDH
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B JMO(PMIN3UPOBAHHOM (CyOJIMMHUPOBAHHOM) COCTOSIHUH, TPEOYIOIIEM TOJBKO TOOaBJICHUS
CTEPHJIBHOTO )KMJKOTO HOCUTEJIS, TAKOTO KaK BOJA, Mepes UCTIOIb30BAHUEM.

CMmemanHbpli ¢ TakuMU (papMaleBTUYECKH TIPUEMIIEMBIMH BCIIOMOTaTeJIbHBIMU
BEILIECTBAMH AaKTUBHBII ar€HT MOKET ObITh CIIPECCOBAH C MOJIY4YEHUEM B BUIE TBEPIBIX SAMHUILL
TO3UPOBKH, TAKUX KaK MMUJIIOJH, TAOJETKH, WIN TIOABEPTHYT 00pabOTKe ¢ MOJTyuYeHHEM B BHIE
Kamncysjl wWid cynno3utopueB. IIpu HUCHONb30BaHUM  (apMALEBTHYECKH MPUEMIIEMbIX
JKUJIKOCTEH aKTHBHBIN areHT MOKET ObITh MPUMEHEH B BUJE JKUAKOW KOMITO3ULIUH, HATIPUMED
B (popMe pacTBOpa, CYCIEH3MH WU 3MYJIbCUH, KOTOpas MOKET ObITh BKIIFOYEHA B Ipenapar
TUTsl UHBEKLMH UJIU B CIIPEH, TAKOW KaK Ha3aJIbHBIN CIIpeil.

JUIsS. IPUTOTOBIIEHHSI TBEPIBIX €AMHMIl JO3HPOBKH IPEATIONAraeTcsl MUCIOIb30BAHUE
OOBIYHBIX BCIIOMOTATENIbHBIX BEINECTB, TAKUX KaK HAIMOJHHUTENH, KPACHTENH, MOJHMMEPHbIE
CBSI3YIOIME BelecTBa U TOMy nopoOHble. Kak mpaBmiio, MoxkeT ObITh HCIIOIB30BAHO JIFOOO0E
(apmMareBTHIECKH IPUEMIIEMOE BCTIOMOTaTEIbHOE BEIECTBO, KOTOPOE HE OKA3BIBAET BIIUSHUS
Ha (PYHKLIMIO aKTHBHBIX coenuHeHnd. [lomxoasine HOCUTeN!, C KOTOPBIMH aKTUBHBINA areHT
10 M300PETEHHI0 MOJKET OBbITh BBEACH B BHIE TBEPIbIX KOMITO3ULIHH, BKJIIOYAIOT JIAKTO3Y,
KpaxMall, IPOU3BOIHBIE IIEJUTIOJIO3bI U TOMY IMOAOOHOE MIIM UX CMECH IPU HCIIOJIBb30BAHUHU B
NOAXOMAIIMNX KoJruecTBax. [l mapeHTepanbHOro BBEAEHUS MOTYT OBITh HCIIOJNB30BAHbBI
BOJHBIE CYCII€H3UHU, H30TOHMYECKHE COJIEBbIE€ pPACTBOPBl U CTEPUJIbHBIE DPACTBOPBI JJIS
UHBEKLUH, NpUYeM CYCIIEH3UH WJIM pacTBOPBI MOTYT COHEpKaTh (papMaleBTUYECKH
npueMieMble AMCIEPrUpyIOIUe BeIeCTBA W/WIM CMAvUBAIOLINE BELIECTBA, TAKHE Kak
HPOMMJIEHIJIUKOJb WA Oy THIIEHTJIMKOJb.

Uzo0peTeHne NOOMONHUTENBHO BKJIOYAET (DApMALIEBTHUECKYI) KOMITO3UIHIO, Kak
OIMHKCAHO BBILIE, B COYETAHUHU C YIMAKOBOYHBIM MATEPHAJIOM, MOAXOMSALIMM Ui YKa3aHHOM
KOMIIO3ULIMH, TPUYEM YKa3aHHBIH YIAKOBOYHBIH MaTepuan BKIKOYAET HHCTPYKLHUH 10
NPUMEHEHUIO KOMITO3ULIUH ISl LeJieH, OMMMCAHHBIX BBILIE.

TouHast 1032 U cxeMa BBEICHUS] aKTUBHOT'O UHTPEIUEHTA HIIH ero (papMarieBTHIECKOH
KOMITO3ULIM MOTYT BapbUPOBATH B 3aBUCIMOCTH OT KOHKPETHOT'O COSMHEHUs], Ty TH BBEICHUS
U BO3paCTa U COCTOSIHHS CyOBEKTa, KOTOPOMY JOJDKHO OBITh BBENEHO JIEKAPCTBEHHOE
CPEnCTBO.

Kak mpaBuio, as mapeHTepaJbHOrO BBeAEHUs! TpeOyroTcs Ooee HU3KHE 03Bl UeM
IUISL IPYTHX CIIOCOOOB BBEIEHUSI, KOTOPBIE B OOJIbIIEH cTeneHn 3aBUCsT oT abcopOuuu. Kpome

TOrO, 1032 11 JTF0AeH npeanoututenbHo cocrasiseT oT 0,0001 no 100 Mr Ha Kr maccel Tena.
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TpeOyemast no3a MOXeT OBITh MpEACTaBJIEHA B BHIE OHON O3Bl WJIM B BUAE MHOXECTBA
cy0103, BBOAMMBIX C COOTBETCTBYIOIIMMHU HHTEPBAJIAMH B TEUEHHE CYTOK.

CoenuHeHus: Mo M300pETEHHIO WK UX (apMaleBTUUECKH NMPUEMIIEMBbIE COJIU MOTYT
OBbITh HCIIOJIB30BAHBI B KAYECTBE JICKAPCTBEHHOI'O CPEICTBA B TEPAIIHH.

Jlpyroii acnekt n300peTeHns: COCTOUT B MPUMEHEHUH coequHeHnH odmmel Gpopmyisl I
wii ux (apMaleBTUYeCKH TMPHEMJIEMbIX COJIell Al TepameBTHYECKOro  H/MJIH
npodunaktudeckoro JjeueHuss ERRa-omocpenoBanubix  3abosneBanmii  win  ERRa-
OMOCPENOBAHHBIX COCTOSTHMI. B 4acTHOCTH, COIJIACHO HW300PETeHHIO MPEAJIOKEHO
NpUMEeHEeHHe coequHeHuit odmei gopmyinel I mmm ux papmaueBTHUECKH PUEMIIEMBIX COJIEH
s nedenusi ERRao-onocpenoBanHoro paka.

Coenunenus obmeit popmysl | mmm nx papManeBTHIECKH IPHUEMIIEMbIE COJTH MOTYT
OBITH HCIIONIB30BaHBl B TEPANUHM JJIsl JICYEHUS 110 MEHbLIEH Mepe OMHOTO COCTOSIHUS,
BBIOPAHHOTO M3 PaKa JIETKOrO, MEJAHOMBI, pakKa 3HIOMETPHUS M OCTPOTO MHEJIOUTHOTO
Jeiiko3a. be3 HamepeHHsl OrpaHMYUTh 3TOT ACHEKT HACTOSIIErO0 M300pETeHHs COCTUHEHUS
obmeit ¢popmynsl I umm ux ¢dapManeBTHUECKH MPUEMJIEMbIE COJIM MOXHO, B YaCTHOCTH,
UCTIONB30BaTh B TEPANUM JJISI JICUEHHS TOBEPXHOCTHO PACIPOCTPAHSIOMIEHCS MENaHOMBL,
3JI0Ka4€CTBEHHOTO JIECHTUTO; aKPAJIbHOW JIEHTUTHHO3HOW MEJIAHOMBIL, HOAYJIIPHON MEJaHOMBI,
OeCTUrMeHTHOIH MENIaHOMBIL, MEJITAHOMBI 71433, MEJIAHOMBI BYJIbBbI I MEJIAHOMBI BJIAraJTUINA.

B npyrom acnekre coeauHeHus oOmelt ¢opmynsl I umm ux ¢apmaneBTHYeCKH
npueMJIeMble COJM MOTYT OBITh MCIOJIBb30BAHbI B TEpPaNuy IJIs JICYEHHs 110 MEHBIIEH Mepe
OITHOTO COCTOSIHMSI, BBIOPAHHOTO M3 paka MOJIOUHOH JKeJe3bl; paka MOYEBOrO Iy3bIpsi;, paka
NPEACTATeIbHON JKeJe3bl; paka MOMKETYIOUYHON »KeNie3bl, KOJOPEKTAJIbHOTO paka U paka
SIMYHHUKOB.

B npyrom acnekte coemmuHeHusi oOmed ¢opmynsl | mwim ux ¢papManeBTHYECKH
NpUEMJIEMBbIE COJIH MOTYT ObITh HCIIOJB30BAHBI JUIs JIeYeHUs caxapHoro nuadera Il Tuna.

3nmech TaKKe MPEMIONKEH Crnocod JIeUeHHsl MO MeHbIIeH Mepe OOHOTrO COCTOSIHHSA,
BBIOPAHHOTO U3 PaKa JIETKOT0, MEJIAHOMBI, PaKka SHAOMETPHS U OCTPOTO MUEJIOHTHOTO JIEHKO3a,
BKJIFOUAIOLIMI BBEIEHHE MALIHEHTY, HY>KAAIOLIEMYCsl B 3TOM, T€PareBTHUECKU 3P PEKTHBHOTO
KOJIN4ECTBa coequHeHus1 popmyJibl | nim ero papmaneBTHIECKN PUEMIIEMON COJIH.

Takxe mnpemtokeH cHoco0 Je4eHHs IO MeHbINeH Mepe OIHOTO COCTOSHUS,
BBIOPAHHOTO U3 TOBEPXHOCTHO PACHPOCTPAHSIOUIEHCS MENaHOMBI, 3JI0KaY€CTBEHHOTO
JIEHTUTO, AKPAJbHOW JIGHTUTMHO3HON MEJaHOMBI, HONYJISIPHON MeNIaHOMBI, OECITMIMEHTHON

MCJIAaHOMBI, MEJIAHOMBI I'Jia3da, MCJIAHOMbBI BYJIbBbBI UJIM MCJIAHOMBI Bjlarajiuiia, BKJ'I}O“IaI'OH_II/II\/'I
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BBE/ICHUE MALMEHTY, HYXXJAIOIIEMyCs B 3TOM, TepaneBTU4eCKU 3()(PEeKTHBHOrO KONUYECTBa
coenuHeHus popmyiel I unm ero papmarieBTUHECKH IPUEMIIEMOI COTH.

Taxxe mnpemnoskeH crHoco0 JedeHHus IO MeHbIIeH Mepe OJHOrO COCTOSIHMS,
BBIOPAHHOTO M3 Paka MOJIOYHOH Kejle3bl, paka MOYEBOrO My3bIps, paka MpencTaTesIbHOM
JKeNe3bl, paka IIOKENYJOYHONW Kelle3bl, KOJOPEKTAJIbHOIO paka U paka sSUYHHKOB,
BKJTFOHAIOLIMI BBEEHHE MALIHEHTY, HYKAAIOLIEMYCsl B 9TOM, T€paneBTHUECKU 3P PEeKTHBHOTO
KOJIN4eCTBa coequHeHust popmyJibl | mim ero papmaneBTHUECKH TPUEMIIEMON COJIH.

Takxke mpemyioskeH crocod JjedeHuss caxapHoro nuadera I Tuma, BKIFOYAROINMINA
BBEJICHUE TMAIMEHTY, HYXIAIOIIEMYCs B 3TOM, TE€PareBTUYEeCKU 3()(HEKTUBHOTO KOJIMYECTBA
coenuneHus popmyiel | i ero papmMareBTHIECKH IPUEMIIEMOI COJTH.

Hcnone3oBaHHasi 371ech (pasza «mepanesmuyecku >Qh@exmusHoe Koauuecmso
O3HA4YaeT KOJIMYECTBO 3asIBJIEHHOTO COCOMHEHHUS WJIM KOMIO3ULMH, 3(PQeKTHBHOE IS
MOJTy4eHUs1 TpeOyeMOoro TepaneBTHIecKoro 3 dexra.

TlogpoOHOe onHcaHue H300peTeHus

Kak moka3aHO B INpHBENEHHBIX HHKE IMPHMEPAX, B HEKOTOPBIX MHJUTFOCTPATHBHBIX
BOIUJIOILICHUSIX COEUHEHHUS TIOTYyYal0T B COOTBETCTBUU CO CIEAYIOIIUMH OOIMUMU CIIOCOOaMU.
Cnenyer mnoHMMaTh, 4YTO XOTsl OOmUEe CHOCOOBI OMHCHIBAIOT CHUHTE3 OMPEIEIeHHBIX
COEAMHEHU 10 N300peTeHNI0, CIEAyYIOLe 00IHe CrocoObl U APYTue CrocOObl, U3BECTHbIE
CIeLUAINCTaM B JAHHOW 00JACTH TEXHUKH, MOTYT OBITh PUMEHEHBI KO BCEM COETUHEHUSIM, U
MOJIKJIACCaM U PA3HOBUIHOCTSAM KaXJIOTO U3 3THX COEINHEHHH, KaK OMUCAHO 3/€Ch.

OO0mue cnocoObI MoTy4eHust

OnucaHHble 370€Ch COEAMHEHUs, BKJIOYas coenuHeHus oOmen dopmynsr 1,
CTPYKTYpHBIN 351eMeHT | u cTpykTypHbIi 3eMeHT I, moaydaroT no peakLiMOHHBIM CXeMam,
n300pakeHHbIM HIKe. KpoMe TOoro, B CIEAYIOUIMX CXeMaxX, I7ie YIOMHUHAKOTCS KOHKPETHbIE
KUCJIOTBI, OCHOBAHHMS, PEareHThbl, ar€HThl COUETAHMS, KATAJIHN3aTOPbl, PACTBOPUTEIH U TOMY
noAo0HBIE, TOAPA3yMEBAETCS, YTO MOTYT OBbITh HCIIOJNb30BaHBl M BKJIOYEHBI B O0BEM
HACTOSIIEr0 HM300peTeHHs Ipyrue MOAXOMSAIINE KHCIOThl, OCHOBAHHS, PEareHThl, areHThI
COYETaHUsI, KaTaJu3aToOpPbl, PACTBOPUTENN M Tak nanee. MoaupuKaluu yCIOBUH peakLUy,
HAapUMep TEMIIEPaTyphl, MPONOJDKUTEIBHOCTH B3aMMONEHCTBHS WM HX KOMOWHALNY,
COCTABIISIFOT YaCTh HACTOSIIETO N300PETEHUSI.

CoenuHeHusi, TOJyYeHHbIE TIPU HCIOJIB30BAaHUU OOIIUX IOCIIENOBATEIbHOCTEH
peakuii, MOTyT OBITh HENOCTATOUHO YUCThIMU. COeAMHEHHs] MOTYT ObITh OYHINEHBbI MPHU

UCTIOJIb30BAaHUHU JIIOOOr0 M3 CIOCOOOB OUYMCTKU OPraHWYECKHX COENMHEHUH, Hampumep,
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KPHUCTATM3ALMN WM KOJIOHOUYHOH XpoMaTorpadgpuu Ha CUJIMKaresie Uik OKCUIE aFOMUHHUS C
UCTIOJIb30BAaHUEM PA3JIMYHBIX PACTBOPHUTENEH B MOAXOASIINX COOTHOLIEHUsIX. Bce BO3MOXKHbIE
CTePEOH30MEPHI BXOISAT B 00BEM H300PETEHHUSI.

AOGOpeBHaTypbl BELIECTB, HCIOIb3YEMbIX B CXEMaX PEaKLMH M MpUMepax, SBJSIOTCS
CJIEAYIOIINUMHU:

AcOH: ykcycnas kuciora; ACN: aneronutpus; AIBN: a300ucH300yTHPOHUTPIT,
BHi3*THF: xommuiekc 6opan-tarparuapodypan; Boc2O: nu-mpem-6yrunaukapoonar; DAST:
tpudropun (mmdTHamuHO)ceprl; DBU:  1,8-muazabuumkio[5.4.0]lyanen-7-en; DCM:
UXJIOPMETAH, DDQ: 2,3-nuxJjiop-5,6-nunuano- 1,4-0eH30XUHOH; DIAD:
mumnzonponmnazonukapookcmnar, DiBAI-H: runpun mumsoOyrmnamomunus; DMAP: 4-
OMMETUIAMUHOIUPUINH; DMF: N,N-numetunpopmamur;, EDC: 1-3Tun-3-(3-
auMetnnamuHonporuin)kapoonuumun, Et2O: mmstunossit 3¢up;, EtOAc: sTunauerar,
HATU: 1-[6buc(aumerunamuno)meTmneH|-1H-1,2 3-tpuasono[4,5-blnupunnaus  3-OKCUA
rekcadropdochar; HOBt: ruppokcudbenzorpuazon, KOAc: amerar xamus,; MeMgBr:
metunmarauiOpomun; MeOH: meranon; Me:S*BH3: komruieke GopaH-numeTHincyinbGusn,
NBS: N-Opomcykiuanmun, NMO: N-okcun 4-merunmopgonuna, PdCl2(PPhs)z: nuxmnopun
ouc(rpudpennndocun)namnanusa(ll); Pd(dppf)Clz: [1,1'-6uc(nudpenundocduno)peppouen]-
muxnopnamnanuii(Il); Pd(PPhs)s:  Terpakuc(rpudenundocun)namnanuii(0); PhSCu(l):
denuncynbpanunmens, PPhs: tpudenundochun; p-TsOH: napa-ronyoncynppoHoBast
kucnora, (BuOK: mpem-6ytokcun xamus, (BuONO: mpem-Oytunaurput, TEA:
tpusTunamue; TEMPO: 2.2 6,6-rerpamernnnunepuanamwiokcut, THF: terparunpodypas;
TMS-CI: rpumermncumuxyopun, TOSMIC: To3uiIMeTUIN301MaHN.

XUMHUYECKHEe Ha3BaHHUs MPENCTABJIIOT COOOW MPEeNNnOYTHTEIbHbIE HA3BAHUS 10
HomeHkatype MFOITAK, crenepupoBaHHbIe ¢ MOMOIIBIO porpammbl Marvin Sketch 17.24.1.
Ecnu xuMu4eckoe CoeIMHeHNE YIIOMUHAIOT C HCIIOIb30BAHUEM KaK XMMUYECKOH CTPYKTYPHIL,
TaK M XWMHYECKOTO HAa3BaHHs, M CYIIECTBYET IBYCMBICICHHOCTb MEXAY CTPYKTYpOH H
Ha3BaHHUEM, PEO0IaaeT CTPYKTypa.

Cxema 1
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Ycnosus: I) kucnora Menbapyma, MeOH

Kak mokazaHo Ha cxeme 1, mpOM3BOAHBIE COENMHEHUs 10 n3odpeTennto Gopmysl 1,
rae Ris mpencrasisier codoit kuciopon, kaxabii u3 Ris, R’15 u Rig nmpencrasnsier codoit H, u
Y mnpexacraBisieT COOOH MPOCTYIO YIJIEPON-YIICPONHYIO CBsI3b, MOTYT OBITh TOJYYEHBI
crioco0aMu, MU3BECTHBIMH B 00NacTH opraHudeckod xuMuu. CoenuHeHHs Mo H300pPETEHHUIO
MOT'YT OBITh ITOJTy4€HBbI TyTEM B3aMMOIEHCTBHSI MY IIPOU3BOIHBIM CTPYKTYPHOTO 3JIEMEHTA
L rne Z, A4, As, As, A7, Ag, A9, A10, A11 1 A12 UMEIOT TaKOe 3HaUYE€HHE, KaK OMHUCAHO BBIIIIE,
npou3BoAHBIM cTpykTypHOro anementa II, roe Ris, A1, A2 1 A3 UMEIOT Takoe 3HaUY€Hue, KaKk
OIMCAHO BBILIE, U KUCIOTHI Menbapyma.

JUnist mosy4eHusi MPOU3BONHBIX coenunenuii popmyinsl I, rne Ris mpencrasisier coboit
cepy, Mpou3BoAHbIe coenuneHust ¢popmyisl I, rne Ri4 mpencrasnser coboi KUCIOPOa, MOTYT
OBbITb MOBEPTHYTHI B3AUMOJIEHCTBHUIO, HAPUMeEP, ¢ peareHToM JlaBeccoHa.

JUnist mosy4eHus: MPOU3BONHbIX coenuHenuii popmyisl I, rne Ris mpencrasisier coboit
a30T, Mpou3BOHbIE coenuHenus: popmyasl I, rne R4 npencrasisier coboit cepy, MOryT ObITh
MOJIBEPTHYTHI B3aUMO/IEHCTBHUIO, HAIIpUMep, ¢ aMmMuakoM B MeOH.

Ecnu ctpykTypHbIii 31emenT I copepKUT aMUHHYIO WIIH aJIbJAE€TUIHYIO TPYIIHPOBKY B
R4-R12, 3Ta rpynnupoBka nospkHA OBITH 3aIIMINEHAa COOTBETCTBYIOLIEH 3AIIUTHOW TPYMITON
nepen B3auMOAEHCTBUEM C IPOU3BOAHBIM CTPYKTYpHOro 3seMenTa Il u xucnoroit Menbapyma,
a TIOCJIe 3TOTO 3aIINTa AOJDKHA OBbITh CHATA C UCMOJIB30BAHUEM MIMPOKO U3BECTHBIX CIIOCOOOB
¢ monyueHueM Tpedyemoro anajora coequHenus: ¢popmyisl I. Dtum cnocobom MoOryT ObITH

MNOJIYy4€Hbl aMHUHBI, KOTOPbIE MOIYT OBITh Aajnee MNOABEPrHyThbl AC€pUBATHU3ALIUU C
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UCTIOJIb30BAaHUEM LIMPOKO M3BECTHBIX CHMOCOOOB C MOJyUY€HHEM BTOPHUYHBIX MM TPETHUHBIX
AMMHOB WJI aMUJIOB.

Ecnmu onun u3 R4-R7 B ananore coenunenust popmyiiel I npencrasnsier coOoit HUTPO,
5TOT HUTPO MOXKET OBITh BOCCTAHOBJIEH C HMCIOJIb30BAHMEM, HANpPUMEp, JKejle3a M XJIOpuaa
ammoHusi B cmecu Boma/THF/MeOH, ¢ monmydeHuem ananora coenuHeHust (opmybl I,
coaepkaiero aMuH B R4-R7.

Eciu omun w3 Rs4-R7; B ananore coemunenus: ¢opmynsl I mpencrabniser coOoit
METUJIOBBIH 3¢up, 3TOT 3hup MOKET OBITh MOJBEPIHYT OMBUIEHHIO B INEJIOYHBIX YCIOBHUSX C
MOJTyYEHUEM COOTBETCTBYIOIEH KapOOHOBOM KUCIOTHL. [Ipu B3aUMONEHCTBUU 3TOW KUCIIOTHI
CO CIMUPTAMH M aMUHAMH C HCIIOJIb30BAaHHEM CIIOCOOOB, M3BECTHBIX B JAHHOH OONACTH
TEXHUKH, MOTYT OBITh OOpa30BaHbI CIOKHBIE 3QUPBI U AMUJIBL.

Cxema 1b

RM

Ri3 Ri3
Ycnosus: I) DDQ, 1,4-nmuokcan

Ha cxeme 1b nokasan oOummii crioco0 Mmoy4eHHs: aHAJIOrOB CoeNMHEHUs hopmMyJbl 1,
rae Y npeacrasiisieT coO0i TBOMHYIO YIIIepOA-yIIePOIHYIO CBsi3b, R1s mpencrasisier codoii H,
)51 Z, R13, R14, Al, Az, A3, A4, As, As, A7, Ag, A9, Alo, A11 1 A12 IMEIOT Takoe 3HAa4YCHUEC, KaK
OTMCAHO BBILIE.

ITpousBonnbie coenunenus popmysl I, rae Y npencrasisier codoii mpocTyio yriepos-
VIJIEPOAHYIO CBsi3b, MOTYT OBITh OKHCJIEHBI, C HCIOJb30BaHUeM, Hampumep, DDQ B
COOTBETCTBYIOIIIEM PACTBOPUTENIE, C TIOJYYEHUEM TPOU3BOAHBIX coenrHeHUH popmyier I, rae
Y npencrasisier coO0# TBOHHYIO YIIIEPOA-YTIIEPOIHYIO CBSI3b.

Cxema 1c
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Ycnosusa: I) TMS-CI, KI, ACN;
IT) K>COs, ACN;
1) Suc(muuaxonato)audop, PA(DPPF)Cl,»DCM, KOAc, 1,4-nuokcaH; u
IV) Pd(PPh3)s4, K2COs, 1,4-nuokcan/Boza.

Ha cxeme 1c¢ mokasaH ajbTE€PHATHUBHBIH CHOCOO TMOJYYEHHUS aHAJIOTOB COEIUHEHHSI
dopmyner I, rme Y mnpencraBisier coOOl ABOMHYIO YrJIepOA-yIIEPOAHYK CBsi3b, Z
npencrasisiet codoit -OCH», A1 npencrasnsier codoit NH, A» u Az npencrasisitot codoit CH,
Ri13 u Ris npencrapmsitor coboii H, u Ris npencrasinsier coboii =0. As, As, As, A7, Asg, Ao, Ao,
A11 1 A2 UMEIOT Takoe 3HAYEeHHe, KaK OMUCAHO Bhile. bpommupponmupuana 1 MoxeT ObITh
NOJBEPTHYT JEMETHIMPOBAHUIO ¢ ncnoib3oBanueM, Hampumep, TMS-Cl u KI 8 ACN. Ilpu
COOJTIOICHUH 3THX YCIOBHH OpOM 3aMeIaeTcst HomoM ¢ 00pa3oBaHUEM HONIUPPOIITHPHINHA
2. CTPYKTYpHBIH 3JIEMEHT CIOKHOTO 3(rpa GOPOHOBOH KHCIIOTHI S MOMyYald MOCPEACTBOM
couetanusi OeHsmnOpomuna 3 ¢ ¢enomom 4 ¢ ucnonp3oBanueMm, Hampumep, K,COs, ¢
NOCJIEAYIOLIMM BBedeHHeM 3¢upa OOpPOHOBOH KHCIIOTBI C HCIOJNB30BAHUEM, HANpPUMEP,
ouc(rmuuakonaro)nudopa, Pd(dppf)Cl,*DCM u KOAc B 1,4-nuokcane. Korma cTpykTypHBIe

3JeMEeHThl 2 W S TMOoJABEprajyd COYETAHHWI0 C MOMOLIBK KaTaJUu3UPyeMOro mnajulaguem
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B3aUMOZEHNCTBUSL C ucnonb3oBanueMm, Hampumep, Pd(PPhs)s u K:COs B cmecu 1,4-

IMOKCaH/BO/A, OBLIM MOJyYE€HbI COOTBETCTBYIOIINE aHAJIOTH COeNMHEHUs popmyb 1.

Cxema 1d
Q Q QH
A | A Gy A
> 97) By ww)ko./ 3 fg #o Q\H
/L Ay A: A A: :A
S :ﬁnz/ " . Peca m 5 Pwed "
"‘!i A i "*i )\‘i\e i "*i "
oo | m——- |
Ay Ay A Ay A A
Az Az Az
N \ \
o Az Az
) O O
Ry M A Ry V] ] Ry M #
| | |
Ry Ry Ris
i
0 O e]
Ag R Ay Ag R
s N g o2 o e 2 o’
A Ast Agy
z A‘g/ P Au/ bl Anz!
O e Y e O)
-— S
As As Aa A Ay Ay
Az Az Az
\ \ \
O Az o
) O )
Rus M Ay R N Ay Ry N Ay
| | |
Ry Ry Ry

Ycnosust: I) LiOH, THF/Bona;
IT) LiOH, THF/Boxna ¢ nmocneayrwomum nodasnennem Me,S*BH;3, THF;
IIT) DiBAI-H, THF;
IV) RNH;, EDC, DMAP, DCM; u
V) ROH, EDC, DMAP, DMF
Ha cxeme 1d mokasaHbl HECKOJNBKO BO3MOXKHBIX BAapHUAHTOB (DYHKIIMOHAIN3ALUH
aHaynoroB coenuHeHus ¢opmynsl I, rme Aio mpeacrasnser coboit CRio, B kotopom Rio
npencrasisiet coboit COxMe, Y npezacraiisieT coO0M MPOCTYIO YIIIEPOI-YIIIEPOIHYIO CBsI3b, U
kax bl 13 Ris, R715 1 Ris mpencrasisier coboii H. Z, Ris, Ris, A1, Az, Az, A4, As, As, A7, As,
Ao, A1l 1 A2 UMEIOT Takoe 3HaueHHe, kak onucaHo Bbime. Korna coenuuenne ¢popmynsl 1
COIEPKUT CIIOKHO3(UPHYIO rPyIIUPOBKY B R10, OHO MOKET OBITh MOABEPTHYTO OMBIJIEHUIO C

ucnonb3oBanueM, Hanpumep, LIOH B cmecu THF/Bopa ¢ nonyuennem ananora kapOOHOBOH
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kucinotrel popmyner 1. Ananmorm kapOOHOBOW KHCJIOTBI MOTYT OBbITH IIPEBpAlleHbl B
COOTBETCTBYIOIINE aMHJIbI U CJIOXKHBIE 3(UPBI, HATIPUMEP, ITyTEM B3aUMOAEHCTBUS C aMHHAMU
WIA COUPTaMU C HCIOJb30BAHUEM IIHPOKO H3BECTHBIX CrocoboB. B apyrom cnyuae
CIOKHOX(UPHAST TPYIIMPOBKA MOXKET OBITh BOCCTaHOBJIEHAa ¢ monydeHuem jubo -CH>OH,
m6o -CHO ananora. Ha cxeme 1d 310 npowsutrocTpupoBaHo st Rio, HO 3T npeBpalieHus
TaKXKE€ MOTyT OBbITb WCIOJB30BAHbI JJIsI CJIOKHO3(UPHOH TPYyNIHPOBKH B JIOOOM U3
nojoxkeHuit ot R4 10 Riz.

Cxema le

i

Ay Ay
» A ]
A, A,
/4 /
R4 N A1 Rm N A'l
| l
Ry Ria
Ycnosust: I) ammuak B MeOH, Hukens Penes, MeOH.

Ha cxeme le mokazan o0muii crioco® MoJiydeHust aHAJIOrOB coearHeHus: popmys I,
rae Y npeacraBiisieT coO0M MPOCTYIO YrepOaA-yIIEPOAHYIO CBsI3b, M Kax bl U3 Ris, R715 1 Ris
npeaACTaBISIET coboii H. Z, R13, R14, Al, Az, A3, A4, As, As, A7, Ag, A9, A11 1 A12 IMEIOT TaKoe
3HaYeHue, kKak omucaHo Beiue. Korma coegmHeHue ¢opmynbl I COnEp:KUT HUTPHIBHYIO
IPyIIHPOBKY B Rio, OHO MOXKeT ObITh BOCCTAHOBJIEHO C HCIIOJIb30BAHUEM, HAITPUMED, AMMHUAKa
B MeOH u nukens PeHest B kauecTBe KaTaiu3aropa ¢ MojyueHUEeM HaChIIIEHHOTO aJIKUIBHOTO
ananora coennHeHust popmynsl I. Ha cxeme le 310 mpomumoctpupoBaHo aist Rio, HO 3TH
NPEBPALICHUS] TAKXKE MOTYT OBbITh UCIOJIB30BAHBI JIJIs1 HUTPHJIBHON TPYIIITUPOBKH B JTIOOOM H3
nojoxxeHuit ot R4 10 Riz.

Cxema 1f
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OH

A
z Z Au/ k
”‘i/kr | Al/k?ﬁ
B
A, 5 Ay A,
A,y Ay
0y .
O O
R’M N A1 R14 N Aﬁ
I |
Ria Ris

Ycnosusi: I) razoo6pasnsrii Bogopox, Pd/C, MeOH.

Ha cxeme 1f nmokazan oOmmii cnoco0 moyueHus! aHAJIOTrOB CoeuHeHHsT GOopMyJbl |,

rae Y mpeacrasiisieT coO0H MPOCTYIO YIiepOA-yIIIEPOAHYIO CBsI3b, M Kaxabiid U3 Ris, R715 1 Ris

npeaAcCTaBJsICT coboii H. Z, R13, R14, Al, Az, A3, A4, As, As, A7, Ag, A9, A11 1 A12 IMEIOT TaKoe

3Ha4YeHue, kKak onucaHo Beie. Korga coenunenne ¢popmyssl I conepkut TpoitHYIO CBsI3b B

R10, OHO MOXET OBITH BOCCTAHOBJIEHO C HCIIOJIb30BAHNEM, HATIPIMEP, ra3000pa3HOro BOAOPOAA

¢ Pd/C 8 MeOH c¢ nosnydeHnemM HachIEHHOTO aJIKMJIBHOTO aHayora coefiuHeHus popmyusr 1.

Xorts Ha cxeme 1f 5T0 mpousurocTpUpoBaHO 1t R0, 3TH mpeBpalneHns: Tak:Kke MOTYT OBbITh

UCTIONIb30BAHBI JUII TPOWHOM CBSI3H B JIIOOOM 13 nosnokeHuii ot R4 1o Ri.

Cxema lg

HG

CH,
s
Br A A
Aaé\l/ Ay Ay 2
Z A?Z/ z A12/ Z Ai:z/

As A Ay
O O O
2 2 2
/4 /4 /4
R 14 N Ai R 4 N A1 R 14 N Ai
| | |
Ris Ry Ry
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Ycnosusi: I) annmuntpu-u-6yrunonoso, Pd(PPhs):Cl, PPhs, DMF; u
IT) OsO4, NMO, anieron/Bona

Ha cxeme 1g mokazaH obmuii crnocod (yHKIMOHATU3ALUU aHAJIOTOB COEAMHEHHUS
dopmyner I, rme Y mnpencraBisier cOOOH MPOCTYIO YINIEPOA-YIJIEPOAHYIO CBsi3b, Alo
npexacrasysier codoit C-Br, kaxabiit u3 Ris, R’15 u Rig npeacrasisier coboit H, u Z, Ris, Rus,
A1, Az, Az, Aa, As, As, A7, Ag, Ag, A11 1 A2 UMEIOT TaKOe 3HaYe€HHE, KaK OMKMCAHO BBIIIIE.
Bpomconeprkamuii  aHamor MOXeT ObITh TOABEPTHYT B3aMMOACHCTBUIO C AJUTMITPHU-H-
OytunonoBoM B ycioBusix peakuuu Crwiie. TlodydeHHBIH auMIICOAEpKAIMK aHAJIOT
coenuHeHus1 popmyIibl [ MOXKeT OBITh TOTOHUTENBHO MOABEPTHYT B3aUMOAEHCTBUIO MyTEM
OUTUAPOKCUIIUPOBaHUS AIJIKOHa C TOJyYeHHEM JAMTHAPOKCUIICOAEpIKAlero aHajuora
coenuneHust ¢opmynsl I Xors Ha cxeme 1g 3TO MpOWLIIOCTpHPOBaHO st Rio, 3TH
NPEBPALICHUs] TaK)K€ MOTYT OBITh HCIOJB30BAaHbI i OpPOM-TPYNIHPOBKH B JIFOOOM U3
nonoxenuit ot R4 10 Riz.

Cxema 1h

—_—
‘ ‘;\5 HN AW —_— o AT O
A, A I
7 Riz A R\o Ay
HO 3 X
O /
H o} A,

o N Ay © Y
. I
CTpyKTypHBII CTpyKTYpHBIiT Ris Ris
ajiemeHT 1 asemenT 11
i
AEi

Ag Posi N A,

P\

A
z A12 b
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Ycnosus: I) xkucnora Menpnpyma, MeOH,
IT) ROH, DIAD, PPhs, THF; u
IIT) R2NH, EDC, DMAP, DCM.

Ha cxeme 1h nokaszan oOumii croco0 MmojiyueHus aHajIoroB coequHeHus: popmyisl I,
rae Y mpeactaBiisierT coOOoi MPOCTYIO YIIepOA-yIIepOaHYIO CBsi3b, Ris mpencrasnser coboi
kucnopon, Ris mpencrasmsier coboit COOH, u xaxxawiii u3 R’1s u Ris npeacrasisier codoii H.
CoenuHeHusi MO HM300PETEHUIO MOTYT OBITh TOJYyYEHbI MYTEM B3aUMOJAEHCTBHS MEXIY
MPOU3BOAHBIM CTPYKTYpHOTO aneMenTa I, roe Z, As, As, As, A7, As, Ao, Ao, A11 1 A2 UMEIOT
TaKoe 3HaueHHue, Kak OMMCAHO BhILIE, MPOU3BOAHBIM CTpyKkTypHOro snemenTa Il, raoe Ris, Ay,
A2, A3 UMEIOT TakO€ 3HAYEHHUE, KaK OMHCAHO BBILIE, U KUCJIOTON MenbapyMa mpu KOMHATHOM
TeMIeparype.

Kornma Ris mpencrasmisier coboit COOH, 3Ta kapOOKCHKUCIOTHAS TPYIITUPOBKA MOKET
ObITh TOABEPrHYTA (PYHKIIMOHAIHM3ALNH C 00Pa30BAHUEM CIIOKHOTO 3(HpPa C HCIIOIB30BAHHUEM,
Hanpumep, cmmupta, DIAD u PPh; B THF. Mnu ona Moxer OBITh MOIBEPrHyTa
$yHKUMOHATM3AIMH ¢ O0pa30BaHUEM aMHU/la C UCTIOIb30BAHUEM, HAIIPUMED, IEPBUYHOTO HITH
Bropu4Horo amusa, EDC u DMAP 8 DCM.

Cxema 1i



A5 Oﬁ‘m Z AT Z AL”
N A
Ay
z ARs As ?E Az!s ?s
| fii
)\ ..._........_I._...,...... & A mmﬂmwm A Aq
A A
Ai | P
& A,
I g
o] H 0 o] o o
CTpyKTypHBLI K K
anmemenr 1 6 7
Z
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N
Q N
H

YcnoBust: I) CH3;CH>,OCOCH:P(Ph)3Br, fBuOK, Et,0;
IT) CH,CHMgBr, PhSCu(I), THF;
[IT) TEMPO, rBuONO, 1,4-a1okcas;
IV) TOSMIC, /BuOK, THF; u
V) Zn, AcOH.

Ha cxeme 1i mpowuTFOCTPUPOBAaH OOIIME CHOCOO TMOJYYEHHUsS] aHAJIOTOB COEIMHEHMSI
dopmynel I, tne A1 u Az mpencrasiusiror coboii CH, A mpencraensier coboii NH, Y
NpeacTaBisieT coOOW MPOCTYIO YINIEPOA-YINIEPOIHYIO CBsi3b, Ris mpencramisier CcoOOM
kuciopon, Ris mpencrasisier coboii H, xaxknmsiii u3 Ris, R’15 1 Rig npencrasnsier coboii H, u
7, A4, As, As, A7, Ag, Ao, A1o, A11 1 A1 IMEIOT TaKoe 3HaYeHHe, KaK OIMICAHO BBIIIIE.

ITpomekyTouHOE COoenuHEeHHe 7 MOKET ObITh IMOJIyYEHO IMOCPEACTBOM MPOBEIEHHS
peakunn Buttura cTpykTypHOro simemeHta 1 ¢ HMCHoONb30BaHMEM, — HAINPHMED,
CH3CH>OCOCH;P(Ph);Br u fBuOK B Et,O ¢ nocneayomumM B3anMoIeiCTBUEM, HATIPUMED, C
opomunom BunmnMarauss 1 PhSCu(l) B THF. Ilocnenyromee BBeneHne HuTporpymmsl B E-
KOH(OPMALIMOHHOE TOJIOKEHNE MOXKET OBITh JOCTUTHYTO NMPU HCIOJIb30BAHUH, HANPUMED,

TEMPO u tBuONO B 1,4-guokcane. [IupposibHOE MPOMEKYTOUHOE COENUHEHHE 9 MOoTydanu
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nyTeM [3+2]UUKIONpUCOEIUHEHUSI K IPOMEXKYTOUHOMY COEAMHEHMIO 8 C HCIOJb30BAaHUEM,
Harpumep, TOSMIC u /BuOK B THF. BoccraHoBineHue HUTPOrPYIIBI C MOCIEAYHOLIUM
3aMbIKaHHEM KOJIbLIA C IOJIy4YeHHeM aHajiora coenuHeHus (opmyisl I mpoBogunu B OgHY
CTAJMIO C UCIIOJIb30BAHUEM, HarpuMep, LMHKOBOH mbliu B AcOH.

Cxema 2

" * )\
Ag A,
|
Br \Q A! QE)A7
3 10 X,
Ycnosusi: I) K»COs, ACN

Ha cxeme 2 mokaszaH oOumii croco0 monydeHuss O€H3aJlbAETHIHBIX IMPOH3BOIHBIX
cTpykrypHoro snemenra I, roe Z npexncrasisier codoit -OCHa-, u As, As, As, A7, Ag, Ao, A1,
A11 1 A1 UMEIOT TaKOe 3HAaUEHHE, KaK OMHUCAHO BHIIIE.

AnxunupoBaHue naparuapokcudensanpaerunna 10 OeH3uarasoreHuaoM 3 B mEeT0YHbIX
ycaoBusix ¢ ucnons3oBanueM, Hanpumep, KoCOs maer cooTBercTByromune OeH3aabernaHbIe
NPOU3BOHBIE CTPYKTYpHOTO 3eMeHTa 1. TpeGyemsbiii OeH3unranoreHu 3 Tak:Ke MOJKET OBbITh
MOJIy4€H M3 COOTBETCTBYIOINErO TOJNYOJa WM OEH3UJIOBOTO CHHMPTA MOCPENCTBOM pPEaKLUN
OpOMHUpPOBaHMSI, XOPOIIO U3BECTHBIX B JAHHOH 00JIACTH TEXHHKH.

ITpousBonHbie CTPyKTypHOTO 35eMenTa I, conepskamue ogua Opomun B Rs-Riz, Moryt
ObITh pHajiee MOABEPTHYTHl JEPUBATU3ALMHU TIIOCJIE AaLEeTaJbHOW 3aIlUThl AJIbAECTHAA C
HCIIOJIb30BAaHUEM peakLui coueTaHus, KaTalu3upyeMblx namnaaueM. Ilocne coueranus c
anbJerua CHoBa CHUMAIOT 3aIlUTY C MOJy4YeHHeM aHajora cTpykrypHoro snemenrta I. Korna
NOCJIE€ KaTaIM3UPYEMOro MAJUIAANEM COUETAHHUS MOJYHAIOT CIOKHO3(HPHYIO IPYNIHPOBKY,
3Ta CIOXHO3(UpPHAS TPYIIHPOBKA MOXKET ObITh BOCCTAHOBJICHA IEPE] CHATHEM 3alUThI C
anbJeruaa ¢ nojay4eHrueM 'HIpOKCUIIMPOBAHHON alKUIBbHON rpynnupoBku B Rg-Ri2. 3ateMm ¢
aNpAeruia CHUMAIT 3aIIUTY C TOJIy4eHHEM TpeOyeMoro aHaiora CTpyKTypHOro sjieMeHTa L.

B nppyrom BoOmIomeHuu, KOTrna CJIOKHOX(UPHYI TPYMNIHPOBKY TMOJYYArOT IMOCIE
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KaTaJIM3UPYeMOro TMajlaJiieéM B3auMOAEHCTBHS, 3TOT 3(PHUp MOXET OBITh MOIBEPTHYT
B3aMMOJIEUCTBUIO C PEAKTUBOM I pHUHBsIpa ¢ MONYyYEHHUEM TPETUUHOIO CIIUPTA.

AHaJor CTpyKTypHOro 3j1eMeHTa I, KoTopslii cogepkuT ruapokcui B Rio, MoxkeT ObITh
NOJy4YeH W3 COOTBETCTBYIOINErO OpOMCOIEp:Kallero aHajora CTPYKTYpHOro siementa I
IIOCPEZICTBOM TPENBAPUTENBHOMN 3alIUThI aTbJerua anerajeM. 3aTeM OpoM NpeBpallaloT B
3¢ up GOPOHOBOI KHCIOTHI MOCPEICTBOM PEAKIIUN COUETAHHS, KATATU3UPYEMOH MajuiaineM, C
MOCJIEAYIOIUM B3aUMOJIEUCTBUEM C MEPOKCUAOM BOAOPOAA IJIsl BBEIECHMs] TMIPOKCHUIBHOU
rpynnupoBku. [Tocne CHATHSA 3aLUTEI C alTbErUAa MONTYyYa0T aHAJIOT CTPYKTYPHOTI'O 3JIEMEHTA
L

bpom B Rs-Riz crpykrypHOro osmementa I Takke wMoxker ObITh 3aMelIeH
STUJICHIJIMKOJIEM C UCTIONIb30BaHueM, Harpumep, opomuna meau(Il) u kapboHaTa kamus.

B npyrom Borutomenuu, korga R4-R7 B crpykrypHOM s5iemente I mpencrasisier co0oit
¢bTop, 3TOT GTOP MONKET OBITH 3aMEIICH B IEJOYHBIX YCIOBUAX, Takux kKak KoCO3; 8 DMF npu
110°C, ¢ ucnonb3oBaHHMEM COOTBETCTBYIOIIETO aMHUHA C TMOJY4Y€HHEM COOTBETCTBYIOILLErO
AJKUJIAMUHHOTIO aHaJora CTpyKTypHOro saemenra 1.

Cxema 2b

Ag Ag

| |
\Q HO A, A,
11 12 I

Ycnosus: (X mpencrapnsier coboii F; korna As u As HE3aBUCUMO MPENCTABIISIFOT
coboit N, Torna X mpencrasisier codoii Cl)
I) NaH, DMF
Ha cxeme 2b moka3aH anpTepHATHBHBIN Crnoco0 NOdydeHus OeH3abIerHIHBIX
MPOU3BOAHBIX CTPYKTYpHOrO 35emenTa I, rne Z npexncrasisier coboit -OCHz-, u A4, As, As,
A7, Ag, Ag, A10, A11 1 A12 IMEIOT TaKOe 3HAaYeHHE, KaK OMTMCAHO BHIIIIE.
benzanbnernn 11 MoskeT ObITh TOIBEPTHYT B3AUMOIEHCTBUIO ¢ OSH3UIOBBIM CITHPTOM
12 B WIEJOYHBIX YCJIOBHUSX C MCHOJB30BAHWEM, Hampumep, ruapuna Hatpus B DMF ¢

NOJIy4E€HUEM aHAJIOTOB CTPYKTYPHOrO 3yeMeHTa L.
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bensunoBbiii  crmpt 12 MoxkeT OBITh IONYy4eH MYTEM  BOCCTAHOBIICHHS

COOTBETCTBYIOLIETO OeH3aIbAETHIA C UCIIONb30BaHNUEM, HarpuMep, komruiekca BH3»THF.

Cxema 3
Br Br
Or —— 6y —— 00
—_— —_—
JL A‘()17 S
CN CN \O
13 14 15

YcaoBusi: I) NBS, AIBN, ACN; u
1) DiBAI-H, Tonyon
Ha cxeme 3 mokaszan o0muii cnocod monyueHust OeH3aIbAETHAHBIX TPOU3BOIHBIX 15,
rae As, As, As, 1 A7 IMEIOT TaKOe 3HaYeHNe, KaK OIMKICAHO BBIIIIE.
bpomuposanme 6enzonurpuna 13 ¢ ucnonb3osanuem, Hanpumep, NBS u AIBN 8 ACN
naer Oensonutpun 14. Ilocie BOCCTaHOBJIEHUS HUTPHIIA C WCHOJIb30BAHUEM, HAIPHMED,

DiBAI-H B Tonyone MoryT ObITh NOJy4eHbI O€H3aIber HAHbIE TPOU3BOHbIE 15.

Cxema 3b
A1
As Y\ A
I |
Br As Al
Ay . ‘A o
As 8 I i
| | *+A A, ———*
A, A,
Ag Ag
OH | |
S Aq A,
0 \[
16 \O
Ycnosus: I) K»COs, DMF

Ha cxeme 3b moxkazan oOumii cnocod® monyueHus: O€H3adbIernaHbIX MPON3BOIHBIX
cTpykTypHoro snemenra I, roe Z npexncrasisier codoit -CH20-, u As, As, As, A7, Asg, Ao, Alo,

A11 1 A1 UMEIOT TaKOe 3HAUEHHE, KaK OMUCAHO BHIIIE.
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AnxunupoBanue ¢penona 16 6eHzanbaeruioM 15 B METOYHBIX YCIOBUAX, HAIPUMED C
ucnionb3oBanneM K>COs;, maer coorBercTByromue OeH3ajbIernaHble IMPOU3BOAHBIE
CTPYKTYpPHOro 3j1emeHTa 1.

Korna nonyueHHbIli cTpyKTypHbIi diemeHT I comep:kut 6pom B Rio, 3TO monoskeHue
MOXET OBITh MOABEPrHYTO (YHKIMOHAIM3ALMM C HCHOJIb30BAHUEM KaTAJIU3UPYEOro
najuiagueM Bzaumoneiicteus, Hanpumep ¢ Pd(PPhs)s, Cul, DBU 1 nponapriyioBsIM CITIUPTOM.

Cxema 3¢

NG
L f " e "

YcnoBusi: I) K2COs, ACN;

IT) DAST, DCM; u
IIT) DiBAI-H, Tonyos.

Ha cxeme 3¢ mokaszan oOwmmii croco® mosyueHust OeH3aIbJeruAHbIX MPOU3BOIHBIX
crpykrypHoro ssementa I, roe Ao npencrasinsier codoit CF2, Z npencrasnsier codoit -CH0-,
u A4, As, As, A7, Ag, Ao, A1l B A2 UMEIOT Takoe 3HAYEHHE, KaK OIMCAHO BBIIIIE.
AnkunupoBanue ¢eHona 17 OeHzoHUTpHIOM 14 B INENOYHBIX YCJIOBUSIX, HAMpUMEpP C
ucnonb3oBanreM K>COs, naer cooTBeTcTBYOIMH anpaerun 18. AnbaeruanHas rpynmnupoBKa
MOXeT ObITh npeBpaieHa B rpymnmy CF; ¢ ucnons3oBanueM propupyromero areHra, Harpumep
DAST. IlocpencTBoM BOCCTAHOBIICHHMsI HUTPHJIA, HampuMmep ¢ ucronp3oBanueM DiBAI-H B
TOJIyOJI€, MOTYT OBITh IMOJIy4€Hbl O€H3aJIbIETUAHBIE TPOU3BOAHBIE CTPYKTYPHOTO 3j1eMeHTa 1.
Ha cxeme 3¢ 3TO MpOMIUTIOCTPHPOBAHO Ui Rio, HO 3TH MpeBpalleHusl TakkKe MOTYT ObITb
UCTIONIb30BaHbI IS AJIbACTHIHON TPYIIITUPOBKH B JIFOOOM U3 mojoxkeHui ot R4 1o Ria.

Crenyromie npuMepsl WUTIOCTPUPYIOT HACTOsIIIEe N300peTeHNe U HUKOMM 00pa3oM
He MpeJHa3HauYeHbl JIs1 OrPaHUYeHNsT 00beMa N300peTeHus!.

IHPUMEPDI
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Bce wucnonb3yembie CTPYKTYpHbBIE 3JIEMEHTHI MMEIOTCS B MPOJAAXKe, W3BECTHBI HJIH
MOJIy4€Hbl B COOTBETCTBHH CO CHOCOOAMHM, M3BECTHBIMH CIELMAINCTaM B JaHHOW OONaCTH
TEXHUKH.

Ilpumepsr 1-220

1:  4-(3-merokcu-4-{[2-(tpudropmermn)penun|merokcu } beunn)-2H,4H,5H,6H, 7H-

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

CF, CH, H
/ ~

° \ 7/

0O

I) K pactBopy 2-(Tpudropmerin)denszundpomuna (0,93 r) B ACN (60 M) nobasnsim
K>COs3 (2,53 r) u BanwnuH (1,46 1). Peakmonnyto cMech Harpesaiu 10 70°C u nepemernnBanu
B TeueHue Houu. llocne oxnaxxaeHHUs AO KOMHATHON TeMIepaTypbl PEakLHOHHYIO CMeECh
KOHLIEHTPUPOBAIN TPU TNMOHWKEHHOM JaBJIEHUU M TONYyYEHHBIH HEOUYHMINEHHBIH MPOAYKT
pacnpeaensinu Mexay Bogoi u DCM. Bonnblil cioli sxkcTparuposanu eme asa paza DCM u
OOBeNMHEHHbIE OpraHWYeCKHe CJIOU TMPOMBbIBAIM pacconoM, cymman Hagx MgSOs,
(GuIbTpOBANM M KOHLEHTPUPOBAJIM NPU NMOHMKEHHOM JaBJIEHUH C mojydeHuem 1,76 r 3-
MeTOKCH-4-{[2- (TpudTopmeTin)permn |MeTokcH j OeH3aibpaeruaa. [IpoayKT UCnoap30Bain Ha
crenyrouel craaiuy 0e3 TOMOIHUTEIbHON OYUCTKH.

IT) IIpoaykr, mony4eHHbI HAa mpenbinyuiei craguu (377 mr), kuciaoty Menbapyma
(175 mr) u 3-amuronupaszon (101 mr) pacrBopsuin B MeOH. PeakuinonHyo cMech HarpeBasiu
1o 65°C u nepeMelInuBaiId B TeueHue Houu. [locne oxnaxkaeHns 10 KOMHaTHON TeMIepaTyphbl
nponykT ocaxpancsi. Teepable BemectBa OT(uibTpoBbiBaM M mnpombBain MeOH c
MOJy4YEeHUEM 4-(3-merokcu-4-{[2-(tpudropmernn)pennn|merokcu } heHwm)-
2H,4H,5H,6H, 7H-upazono[3,4-b jnupuanna-6-ona (289 mr) B BHIOe He COBCeM OeJoro
tBepnoro BemectBa. MC (macc-ciektpomerpusi)(OP  (snextpopacnbiienue)’) m/z 418,2
(M+H)".

CornacHo crioco0y, aHanornyHOMY onricanHoMy auist Ilpumepa 1, ¢ ucnonb3oBaHuEM
COOTBETCTBYIOILINX UCXOJHBIX BELIECTB OBUIN MOJYUEHBI CIEAYIOLINE COSTUHEHNS.

2: 4-{4-[(2-xnopdenun)merokcu|-3-meroxcudenun -2H,4H,5H,6H, 7H-

nupaszono|3,4-bnupuauH-6-0H
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cl CH H
J ’ Ny
\W/
o) NH
0

MC(QP*) m/z 384,2 (M+H)".

3: 4-{4-[(4-xnopdenun)merokcu|-3-merokcudenun }-2H,4H,5H,6H, 7H-
nupa3zono|3,4-bnupuauH-6-0H

c H
Q/ K N\N
~ -
(o NH
O

MC(3P*) m/z 384,2 (M+H)".

4: 4-{4-[(2-6pompenmn)merokcu |-3-meTokcnubenun }-2H,4H,5H,6H, 7H-
nupaszono|3,4-bnupuauH-6-0H

B C H
r O/ b N\N
\W/
o) NH
o}

MC(OP+) m/z 350,2 (M+H)+.
5: 4-[4-(6ensunokcn)-3-merokcudennn|-2H,4H,5H,6H, 7H-nupazono| 3,4-bnupunun-
6-0H
O/CH3 Q\N
O gmy F
o] NH

MC(3P*) m/z 428,2 (M+H)".
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6: 2-(2-meroxcu-4-{6-oxco-2H,4H,5H,6H, 7H-upazono| 3,4-b|nupuann-4-un } -

(beHOKCUMETHIT)OEH30HUTPHIT

CN c H
O/ H3 N\N
\N/
o} H
0

MCOP") m/z 375,2 (M+H)".
7:  4-(3-merokcu-4-{[4-(TpudTopmermn)benun \merokcn } pennn)-2H,4H,5H,6H, 7H-

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

C H
o/ s N\N
F,C —(: :}—\ \ /
O NH
Q

MC(OP") m/z 418,2 (M+H)".
8: 4-(4-{[2,4-6uc(rpudropmerni)peHn |METOKCH } -3-MeTOKCH(EHNIT)-

2H,4H,5H,6H, 7H-tupa3ono| 3,4-b |nupuanH-6-0H

CF C H
3 o/ Hy N\N
F,C \ /
o) NH
o)

MC(QP") m/z 486,2 (M+H)",
9: 4-(4-{[4-pTop-2-(TprdTOpMETHIT )PEHIMIT |METOKCH } -3-METOKCU(EHIIT)-
2H,4H,5H,6H, 7H-nupa3zomno[ 3,4-b lnupunuH-6-oH

CF. CH, H
’ 4 AN
\
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MC(OP") m/z 436,2 (M+H)".
10: 4-(3-metokcu-4-{[3-(tpudropmernn)penun|verokcu } bennn)-2H,4H,5H,6H, 7H-

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

CF, /c:H3 Q\
0 N
o H
0

MC(OP") m/z 418,2 (M+H)".
11: 4-{4-[(3-6pom¢penmn)merokcu |-3-metokcnudenun }-2H,4H,5H,6H, 7H-

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

B [ H
\ Q/ A N\N
N/
o) NH
0

MC(3P") m/z 428,2 (M+H)",
12: 4-{4-[(3-xnopdennn)merokcu |-3-merokcudenun }-2H,4H,5H,6H, 7H-

nrpasono|3,4-bnupunuH-6-oH

cl C H
o/ b N\N
\
o) NH
o)

MC(OP") m/z 384,2 (M+H)".
13: 4-{4-[(2,1,3-6eH30KCanNA30-4-1IT)METOKCH |-3-METOKCHU(DEHN } -

2H,4H,5H,6H, 7H-nupa3zono| 3,4-b |nupuana-6-0H



MC(OP") m/z 392,1 (M+H)".
14: 4-(4-{[2,5-6uc(rpudropmern)peHnIT |METOKCH } -3 -METOKCH(EHHIT )-
2H,4H,5H,6H, 7H-niupazono| 3,4-b nupuanH-6-oH

CFy

CF,
MC(OP") m/z 486,2 (M+H)".
15: 4-(4-{[4-xnop-2-(TpudropmeTri)PeHnIT | METOKCH } -3 -METOKCHUDEHIT)-

2H,4H,5H,6H, 7H-ntupa3ono| 3,4-b |nupuana-6-0H

CF. CH, H
’ O/ N\.N
y \
0 NH
o

MC(OP") m/z 452,2 (M+H)".
16: 4-{4-[(2-pTopdennn)merokcu]-3-merokcudpennn }-2H,4H,5H,6H, 7H-

nupaszono|3,4-b | nupuauH-6-0H

F CH M
O/ ’ N\N
\W/
0 NH
0

MC(3P*) m/z 368,2 (M+H)".
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17: 4-(4-{[2-(nudropmeTokcu )penmn|meroken } -3-metokcudenun)-2H,4H,5H,6 H, 7H-
nupaszono|3,4-bnupuauH-6-0H

F

F_<0

CH H
o/ 3 N\N
N\ /
o} NH
o)

MCOP") m/z 416,2 (M+H)".
18: 4-{3-merokcu-4-[(2-aurpodenun)merokcu |benwnn }-2H,4H,5H,6H, 7H-

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

NO, /CH3 H\
fe) N
O
0 H
o

MC(3P") m/z 395,2 (M+H)",
19: 4-(3-merokcu-4-{ [4-meTokcu-2-(Tpup TopmMeTHI ) EeHIIT |METOKCH | peHNIT)-

2H,4H,5H,6H,7H-ttupazono| 3,4-b |nupunus-6-oH

CF. CH, H
H,C 3 o/ N\N
3
\ \W/
0 NH
o

MC(OP") m/z 448,2 (M+H)".
20: 4-(2-metokcu-4-{6-oxkco-2H,4H,5H,6H, 7H-nupazono[ 3,4-b | nupunrn-4-m } -

derokcumeTHn )-3-(TpuGTOpMETII )OSH3OHUTPII
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CF,

NC

MC(OP") m/z 443,2 (M+H)".
21: 4-(4-{[2-pTOp-6-(TpUdTOopMEeTHI )HEHUIT |METOKCH } -3 -METOKCUP EHIL )-

2H,4H,5H,6H, 7H-nupa3zono|[ 3,4-b | nupuanH-6-0H

CFE. CH H
3 O/ < N\N
\ /
o NH
F
O

MC(OP") m/z 436,2 (M+H)".
22: 4-{4-[(2,3-nuxnoppennn)merokcu |-3-merokcubenun }-2H,4H,5H,6H, 7H-

nupaszono-[3,4-b|mupuanH-6-oH

cl cl C H
O/ " N\N
\
0 NH
0

MC(OP") m/z 4182 (M+H)".
23: 4-{4-[(2-fiondenun)merokcu|-3-merokcudenun }-2H,4H,5H,6H, 7H-

nupaszono|3,4-b]-nmupuanH-6-oH

[ CH, H
T 9=
0 H
0

MC(OP") m/z 476,2 (M+H)".
24: 4-(3-merokcu-4-{[2-(tpudropmerokcu ))pennn|meroxcu } penn)-

2H,4H,5H,6H, 7H-tupa3ono| 3,4-b |nupuanH-6-0H
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—CF,

ol

MC(OP") m/z 4342 (M+H)".
25: 4-{3-metokcu-4-[(2-metokcu-5-aurpodenun)merokcu|pennn }-2H,4H,5H,6H, 7H-

nupa3zono|3,4-b | nupuauH-6-0H

O —CH, c
MC(3P*) m/z 425,2 (M+H)",

26:  wmerun-2-(2-merokcu-4-{6-oxco-2H,4H,5H, 6H, 7H-nnpazono| 3,4-b lnupunus-4-

w1 } peHOKCUMETHIT)OEeH30aT

MC(OP") m/z 408,2 (M+H)".
27: 4-(4-{[3,5-6uc(rpudropmerin)peHnIT |METOKCH } -3 -METOKCH(EHHIT )-
2H,4H,5H,6H, 7H-tupazono| 3,4-bnupunux-6-0H

CF, CH, ¥
/ ~

° \ /
CF,

MC(3P*) m/z 486,2 (M+H)".
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28: 4-(4-{[2-pTop-3-(TprdTopMeTHI )P EHNIT|METOKCH } -3 -METOKCUPEHIL )-

2H,4H,5H,6H, 7H-tupa3ono| 3,4-b |nupuanH-6-0H

CF. F CH H
3 o/ 3 N\N
N\ /
o) WH
0

MC(OP") m/z 436,2 (M+H)".
29: 4-{4-[(2,5-muxnoppennn)merokcu |-3-metokcubennn }-2H,4H,5H,6H, 7H-

nupaszono|3,4-b | nupuauH-6-0H

cl c H
o/ A N\N
\
s} NH
cl
0

MC(OP") m/z 418,2 (M+H)".
30: 4-{3-meroxcu-4-[(2-meroxcudpennn)meroxcu |penun }-2H,4H,5H,6H, 7H-
nupaszono|3,4-bnupuauH-6-0H

O—CH, c

H H
O/ ? N\N
\W/
0 NH
Q

MC(OP") m/z 380,2 (M+H)".
31: 4-{3-merokcu-4-[(2,3,5-tpuxnopdenun)merokcu |penun }-2H,4H,5H,6H,7H-
nupaszono|3,4-bnupuauH-6-0H
Cl cl CH, H
/ N
O N
\
0 NH
Cl
0O

MC(P*) m/z 452,2 (M+H)".
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32: 4-(3-merokcu-4-{[5-merun-2-(tpudropmMeriin)peHI |METOKCH | PeHNIT )-

2H,4H,5H,6H, 7H-tupa3ono| 3,4-b |nupuanH-6-0H

CF, CH, H
’ J NS
\_/
o NH
H,C
0

MC(OP") m/z 432,2 (M+H)".
33: 4-(4-{[4-6pom-2-(TpudTopMeTIT )P EHIIT |METOKCH } -3-MEeTOKCH(EHIIT )-

2H,4H,5H,6H, 7H-nupa3ono| 3,4-b |nupuanH-6-0H

CF, CH, H
’ O/ N\N
\
Br
0 NH
o}

MC(OP") m/z 496,2 (M+H)".
34: 4-(3-merokcu-4-{[4-aurpo-2-(Tpudropmerin)pernn|merokcu } pennn)-

2H,4H,5H,6H, 7H-nupa3ono| 3,4-b |nupuanH-6-0H

CF,

MC(OP") m/z 463,2 (M+H)".
3S: 4-(3-metokcu-4-{[ 5-merokcu-2-(tpudTopmerin)heHII |METOKCH § PEHILT )-
2H,4H,5H,6H, 7H-nupa3zono| 3,4-b |nupuana-6-0H

CF, CH, i
/ ~N

° \ /

o)

\
CH, 0

MC(3P+) m/z 448,2 (M+H)+.
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36: 4-(3-metokcu-4-{[3-merokcu-2-(tpudTopmMeTiin)HeHII |METOKCH § PEHILT )-
2H,4H,5H,6H, 7H-tupa3ono| 3,4-b |nupuanH-6-0H

H3C mmO CF;

MC(OP") m/z 4482 (M+H)".
37: 4-(4-{[4-meTanCcynbpOoHNI-2~(TpUPTOPMETHIT ) €HILT |METOKCH } -3 -

metokcudenwn)-2H,4H,5H,6H, 7H-ttupazono| 3,4- bnupunuH-6-oH

] CF, O/CH3 Q\N
HSC_L!@_\ \

LI 0 H

0
MC(OP") m/z 496,2 (M+H)".
38: 4-{4-[(2-xnop-4-meTaHCcyn1b(HOHUIPEHIIT)METOKCH |-3-METOKCU(PEHHII § -
2H,4H,5H,6H, 7H-ntupa3ono| 3,4-b |nupuanH-6-0H
] cl 0/0&5 ;,*\N
Hﬁ_'s'@ﬂ w
LI 0 NH
o

MC(OP") m/z 462,2 (M+H)".

39: 4-{4-[(2,3-oumeroxcudennn)merokcu |-3-merokcudpennn }-2H,4H,5H,6H, 7H-
nupaszono|3,4-bnupuauH-6-0H

H,C—0 O —CH, CH, i
/ ~
fe) N
\
o NH
0

MC(3P*) m/z 410,2 (M+H)".
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40: 4-{4-[(2-mpem-OyTundennn)meroxcu]-3-meroxcudpennn }-2H,4H,5H,6H, 7H-

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

HsC N
CH,
MC(OP") m/z 406,2 (M+H)".
41: 4-(4-{[4-aueTun-2-(TpudTopMeTni )P EHUIT |METOKCH } -3-METOKCH(EHIIT )-

2H,4H,5H,6H, 7H-nupa3ono| 3,4-b |nupuanH-6-0H

CF5 CHa5 N
/ .

— NH

MC(QP*) m/z 460,1 (M+H)".
42: wmetun-4-[(2-merokcu-4-{6-oxkco-2H,4H,5H,6H, 7 H-ttupazono| 3,4-bnupuaun-4-

w1} peHoKcH )MeTuI|-3-(TpudropmeTn)oeH30at

MC(OP") m/z 476,1 (M+H)".
43: 4-{4-[(6-6pom-2H-1,3-0eH30OKCOII-5-HIT)METOKCH | -3-METOKCU(DEHHI } -

2H,4H,5H,6H, 7H-ntupa3zono| 3,4-b |nupuanH-6-0H
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MC(OP") m/z 472,0 (M+H)".
44: 4-{4-[(2->ruruNdenun)meTokcu |-3-meroxkcudenun }-2H,4H,5H,6H, 7H-

nupaszono|3,4-b | nupuauH-6-0H

MC(OP") m/z 374,1 (M+H)".
45: 4-{4-[(1-6en3oTnoden-7-un)meroxcu]-3-meroxcudpennn }-2H,4H,5H,6H, 7H-

nupaszono|3,4-bnmupuauH-6-0H

MC(OP") m/z 406,1 (M+H)".
46: 4-{4-[(2,2-gumetnin-2,3-guruapo- 1 -6en3odypaH-7-1i)METOKCH -3 -
metokcudenwn }-2H,4H,5H,6H, 7H-mupazoo| 3,4-b lnupuauH-6-oH



HyC  CHjy
MC(OP") m/z 420,2 (M+H)".
47: 4-{3-merokcu-4-[ (xunonus-8-un)merokcu |pennn }-2H,4H,5H,6H, 7H-

nupaszono|3,4-b]-mupuanH-6-oH

MCOP") m/z 401,2 (M+H)".
48: sTmi-2-[(2-metokcu-4-{6-oxco-2H,4H,5H, 6 H, 7 H-tupazono| 3,4-b |nupunux-4-

11 } (heHOKCH )METHIT|OeH30aT

MCOP") m/z 422,2 (M+H)".
49:  4-(4-{[2-(nupropmernn)heHni|meTokcH } -3-merokcudennn)-2H,4H,5H,6H,7H-

nupaszono|3,4-b | nupuauH-6-0H
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MC(3P*) m/z 400,1 (M+H)".

50: 4-(3-metokcu-4-{[3-(TpudTopMeTII ) TUPUIUH-4-1JT | METOKCH | (PeHNIT )-
2H,4H,5H,6H, 7H-tupa3ono| 3,4-b |nupuann-6-0H
CF5 CHs E

/

MH

MC(OP") m/z 419,1 (M+H)".
51: 4-{4-[(3,4-nurunpo-2H-1,5-6eH30ANOKCEMUH-6-UT)METOKCH |-3-MEeTOKCH(EHNT § -

2H,4H,5H,6H, 7H-tupazono[3,4- bnupuanH-6-0H

MC(QP*) m/z 422,2 (M+H)".
52: 4-{3-merokcu-4-[(2-merundenun)meroxcu|benun }-2H,4H,5H,6H, 7H-

nrpasono|3,4-bnupunuH-6-oH

MC(OP") m/z 364,2 (M+H)".
53: 4-{4-[(M130XUHOJHH-5-UIT)METOKCH |-3-MeTokcubenn }-2H,4H,5H,6H, 7H-

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



MC(OP") m/z 401,2 (M+H)".
54: 4-{4-[(2-6pom-4,5-nrMeTOKCH(PEHUT)METOKCH |-3-MeTOKCH(pEeHNMT } -

2H,4H,5H,6H, 7H-nupa3zono| 3,4-b | nupuanH-6-0H

MC(OP") m/z 488,1 (M+H)".
5S: 4-{4-[(2,1,3-6en30THAANA30I-4- 1] )METOKCH | -3 -METOKCUDEHHII § -

2H,4H,5H,6H, 7H-tupa3zono| 3,4-b |nupuanH-6-0H

Nl N
N s

MC(3P*) m/z 408,1 (M+H)".

56: 4-(3-metokcu-4-{[3-(TpudTOPMETIIT ) TUPUTUH-2-HJT |METOKCH § (heHIIT )-
2H,4H,5H,6H, 7H-nupa3ono| 3,4-b |nupuanH-6-0H
H

CHy

/

MNH

MC(3P*) m/z 419,1 (M+H)".
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57: 4-{3-merokcu-4-[ (mupunuH-2-un)meroxkcu |penun }-2H,4H,5H,6H, 7H-
nupaszono|3,4-bnupuauH-6-0H
CHz ‘ H

/7
7\ N
{

MCOP) m/z 351,1 (M+H)".
58: 4-{4-[(2-6pom¢pennn)merokcu |pennn }-2H,4H,5H,6H, 7H-nupazono| 3,4-

MH

b]mupunuH-6-oH

Br H\N
T~
O NH
O

MC(OP") m/z 398,2 (M+H)".
59: 4-(4-{[2-(Tpudropmerun)penun |merokcu } pennn)-2H,4H,5H,6H, 7H-

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

CF, N
Y
O~
) NH

MC(OP") m/z 3882 (M+H)".
60: 4-{4-[(2-xnopdenun)meroxcu |penwun }-2H,4H,5H, 6H, 7 H-tupazono| 3,4-

b]mupunuH-6-oH

cl i
Y
O !
o] NH
0

MC(P*) m/z 354,2 (M+H)".
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61: 4-(3,5-numerokcu-4-{ [ 2-(TpudTopmeTiin)heHI |METOKCH | PeHIT )-

2H,4H,5H,6H, 7H-tupa3ono| 3,4-b |nupuanH-6-0H

CF, H
H,C =0 \ \N
3
< S /
o N

H
H,C —O o)

MC(OP") m/z 4482 (M+H)".
62:  4-(3-sTokcu-4-{[2-(TpudTopmermn)penmn |merokcu } pennn)-2H,4H,5H,6H, 7H-

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

CF, . S CH, Q\N
o
0 H
0

MC(OP") m/z 432,2 (M+H)".
63: 4-(5-{[2-(TpudTopmerun)peHun |meTokcH f nupuann-2-un)-2H,4H,5H,6H, 7H-

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

CF, E\N
O
(o} \ / H

MC(OP") m/z 389,2 (M+H)".
64: 4-(2-merokcu-4-{[2-(tpudTopmermn)penun |merokcn } pennn)-2H,4H,5H,6H, 7H-

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

CF, Hac\ m\
O N
) NH
0

MC(3P+) m/z 418,2 (M+H)+
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6S: metun-5-{6-okco-2H,4H,5H,6H, 7H-nupazono| 3,4-b|nupunna-4-un }-2-{[2-
(Tpudropmermn)pern |merokcu f OeH3z0at

O =—CH,

T H
O H
o)

MC(OP") m/z 446,2 (M+H)".
66: 4-(2-¢pTop-4-{[2-(TpudTopmernn)penwn|merokcu  benun)-2H,4H,5H,6H, 7H-

nupaszono|3,4-b | nupuauH-6-0H

CF H
3 i N\N
\N/
s} NH
0

MC(OP") m/z 406,2 (M+H)".
67  4-(3-Hutpo-4-{[2-(TpudTopmermn)benun|merokcu } pennn)-2H,4H,5H,6H, 7H-

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

CF, i
Y
O NH
o)

MC(OP") m/z 433,2 (M+H)".
68: 4-[3-(nudpropmerokcu)-4-{[2-(Tpudropmerin)pernn |meTokcu } pern|-
2H,4H,5H,6H, 7H-nupa3zono| 3,4-b |nupuana-6-0H
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CF3

MCOP") m/z 454,1 (M+H)".
69: 4-[3-(tpudropmerokcu)-4-{[2-(Tpudropmerin)pernn | meTokcu } pern|-

2H,4H,5H,6H, 7H-nupa3ono| 3,4-b |nupuanH-6-0H

MCOP") m/z 472,1 (M+H)".
70: 4-(3-6pom-4-{[2-(TpudTopmeTmn)benun \merokeu } pernn)-2H,4H,5H,6H, 7H-

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

CFq

MC(OP") m/z 466,0 (M+H)".
71: 4-(3-atun-4-{[2-(tpudropmernn)pennn|meroxcu } benwn)-2H,4H,5H,6H, 7H-

nupaszono|3,4-b | nupuauH-6-0H

MC(3P*) m/z 416,2 (M+H)".
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72: 4-(3-xnop-4-{[2-(Tpudropmernn)penun|meroxcu } bennn)-2H,4H,5H,6H, 7H-

nupaszono|3,4-bnupuauH-6-0H
CF3
cl

MCOP) m/z 422,1 (M+H)".
73:  4-(3-metun-4-{[2-(tpudTopmermn)benun |merokcu } pennn)-2H, 4H,5H,6H, 7H-

nupaszono|3,4-b | nupuauH-6-0H

MC(OP") m/z 402,1 (M+H)".
74: 4-(3-pTop-4-{[2-(TpudTopmerun)penun|meroxcu } benun)-2H,4H,5H,6H, 7H-

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

MC(OP") m/z 406,1 (M+H)".
75: 4-(2-pTop-5-merokcu-4-{[ 2-(TpudTopMeTHIT)hEHII |METOKCH | PEHILT )-

2H,4H,5H,6H, 7H-nupa3zono| 3,4-b |nupuanH-6-0H

S
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MC(OP") m/z 436,1 (M+H)".
76: 4-[3-(rpudTopmerun)-4-{[2-(Tpudropmernun)pennn|merokcu § penumn|-
2H,4H,5H,6H, 7H-tupa3ono| 3,4-b |nupuann-6-0H

MC(3P*) m/z 456,1 (M+H)".

77:  4-(2-prop-4-{[3-bTop-2-(TpudTopMeTHI)HEHNUIT|METOKCH } -S-METOKCU( EHILT )-
2H,4H,5H,6H, 7H-nupa3zono| 3,4-b |nupuanH-6-0H

F

MC(OP") m/z 454,1 (M+H)".
78: 4-(3-¢prop-5-meTokcu-4-{[2-(TpudTopmeTi)heH |MeTOKCH | peHnI)-

2H,4H,5H,6H,7H-niupazono| 3,4-b |nupunus-6-oH

MC(OP") m/z 436,1 (M+H)".
79:  7-{4-[(2-xnopdenun)merokcu|-3-merokcudenun }-4H,5H,6H, 7H-tueno| 3,2-b]-

MUPUANH-5-0H



52

Cl

MC(OP") m/z 400,2 (M+H)".
80: 4-(3-merokcu-4-{[2-(Tpudropmerin)pernn | merokcu } peHm)-2-mMeTrI-

2H,4H,5H,6H, 7H-nupa3onol[ 3,4-b |nupuanH-6-0H
CH,

CF3 /CHs r!i\
O N
T F
0 NH
o

MC(OP") m/z 432,2 (M+H)".
81: 4-(3-merokcu-4-{[3-(tpudropmermn)pennn|merokcn } pennn)-3-meTni-

2H,4H,5H,6H, 7H-tupa3ono| 3,4-b |nupuanH-6-0H

CF,
MC(OP") m/z 432,2 (M+H)".
82: 4-(3-merokcu-4-{[2-(Tpudropmerin)pernn|merokcu } peHmn)-3-mMeTn-

2H,4H,5H,6H, 7H-nupa3ono| 3,4-b |nupuanna-6-0H

CE c H
3 O/ H; HoG N\N
o) H
0

MC(P*) m/z 432,2 (M+H)".
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83.  4-{4-[(2-Opompenunn)merokcu]-3-merokcudennn }-1-merun-/H,4H,5H,6H, 7H-
nupaszono|3,4-bnupuauH-6-0H

Br

MC(OP") m/z 442.2 (M+H)".
84: 4-(3-merokcu-4-{[2-(Tpudropmerin)pernn|merokcu j pennn)-1-merni-

1H,4H,5H,6H,7H-ttupazono| 3,4-b |nupunun-6-oH

CFy CH, N
S O/ / \N /CH:}
[s] NH
s}

MC(OP") m/z 432,2 (M+H)".
8s: 7-(3-merokcu-4-{ [ 2-(tpupropmernn)pennn|merokcu § henun)-4H,5H,6H, 7H-
THeHO[3,2-b|nupuauH-5-0H

CFy

MCOP") m/z 4342 (M+H)".
86: 4-(3-merokcu-4-{[2-(Tpudropmerin)pernn|merokcu } peHnn)-7-meTr-

2H,4H,5H,6H, 7H-nupa3zono| 3,4-b |nupuanH-6-0H

H
CF, CH, H

/ ~
O

MC(3P*) m/z 432,2 (M+H)".
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87. 7-(3-merokcu-4-{[2-(tpudTopmerun)benun|merokcu } pennn)-2H,4H,5H,6H, 7H-

nupaszono|4,3-bnupuaun-5-0H

CF, CH, o
©_\ g
o} NH
0

MCOP") m/z 4182 (M+H)".
88: 7-(3-merokcu-4-{ [ 2-(tpudpropmernn)penwn|merokcu } bennn)-4H,5H,6H, 7H-

[1,3]trazomno[4,5-b|nupunuH-5-oH

CF, CH, A
j o/ S N N
0

MC(OP+) m/z 435,2 (M+H)+.
89: 7-(3-merokcu-4-{[2-(tpudTopmernn)benun|merokcu } pennn)-3H,4H,5H,6H, 7H-

umunaasol4,5-b lnupuauH-5-on

CF, CH,
j O/ N‘/)’\NH
(o]

MC(OP") m/z 418,2 (M+H)".
90: 7-(3-merokcu-4-{[2-(TpudTopmermn)penmn|merokcu }pennn)-3H,4H,5H,6H, 7H-
[1,2,3]tpuazono[4,5-bnupunuH-5-oH

CF, CH, N
:/< Q/ N7
¢

MC(3P*) m/z 419,2 (M+H)".
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91: 7-(3-merokcu-4-{[4-merokcu-2-(TpudTopMeTiin ) EeHII |METOKCH | PEHILT )-

3H,4H,5H,6H,7H-[1,2,3]|tpua3zono[4,5-b|nupunun-5-on

CFy CH, N
-~
HSC\ o/ N 7 \NH
0 —
(8} NH
O

MC(OP") m/z 4492 (M+H)".
92: 7-(3-metokcu-4-{[4-meTokcu-2-(TpudTopMeTiin ) EeHII |METOKCH § P EHILT )-

2H,4H,5H,6H, 7H-nupa3ono[4,3-b | nupuann-5-oH

CF, CH, N
H,C o/ N
3
\ ./
0 NH
0

MC(OP") m/z 4482 (M+H)".
93: 7-(4-{[4-auernn-2-(tpudTopmeTnin)peHnN |METOKCH } -3-MeTOKCH( EHNIT )-

2H,4H,5H,6H,7H-[1,2 3 |tpuazono[4,5-b|nupuann-5-on

Hs

MCOP) m/z 461,1 (M+H)".
94: 7-(4-{[4-auernn-2-(TpudTopMeTiin)peHII |METOKCH } -3-MEeTOKCH( EHIIT )-

2H,4H,5H,6H, 7H-nupa3ono[4,3-b | nupuana-5-oH
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MC(OP") m/z 460,1 (M+H)".
9s: 3-pTop-4-(3-meTokcu-4-{[ 2-(TpudropmMeTin )P eHII |METOKCH | PeHNIT )-

2H,4H,5H,6H, 7H-tupa3ono| 3,4-b |nupuann-6-0H

MC(OP") m/z 436,1 (M+H)".
96: 4-(4-{[4-6pom-2-(TpudTopmeTiin)peHOKCH |MeTHI § -3-MeTOKCH( eHIIT )-

2H,4H,5H,6H, 7H-nupa3ono| 3,4-b |nupuana-6-0H

O

I) K pactBopy 3-merokcu-4-merun-oenzonurpuina (11,55 r) u NBS (16,76 r) B ACN
(550 mim) nobasmsmn AIBN (1,29 r). PeakunonHyro cMech Harpesanu 10 85°C 1 nepeMennBaiu
B TeueHue 4,5 yaca. Ilocne oxnaxxaeHuss 10 KOMHATHON TeMIlepaTypbl PEAKLUOHHYIO CMECh
KOHLIEHTPUPOBAJIN MPH TMOHMKEHHOM JaBJIGHUU M TOJIyY€HHBI HEOYHINEHHBIH MPOAYKT
pacnpenensuin Mexny Bomoit u EtOAc. Bonublii cnoit nBaknbl skcTparuposain EtOAc u
oObeNMHEHHbIE OpraHWYeCKHe CJIOU TMPOMBIBAIU pacconoM, cymmid Hax MgSOs,
(UIBbTPOBAIN M KOHLIEHTPUPOBAIHU NMPH NOHWKEHHOM JaBjieHnd. CoennHeHHe 3aTeM OUUIIAITH
Ha KOJIOHKE C TUOKCHUAOM KPEMHHs MPH HCIONb30BaHUU rpanuenta cmecu EtOAc/rentan ot
0/100 mo 18/82 B KauecTBe 3JFOEHTA C TOJyueHUueM 4-(OpoMMETHIT)-3-MeTOKCHOEH30HUTPUIIA
(15,3 ).

IT) ITonyuennslit Ha npenbinyeit craauu npoaykt (15,3 r) pacTBopsuin B 0€3BOAHOM
Tonyosie B atmocdepe azora u oxnaxnamu no 0°C. DiBAI-H (1,2 M B Tonyomne; 85 mun)
nobaBnsIM MO KarisiM B TedeHne 30 MUHYT M nepememuBanu B TeueHne 1 gaca mpu 0°C.
Peaknuio octaHaBIUBAIH MMOCPENCTBOM nodapieHus: mo karsiM 6 H. BogHoro HCl (46 mo).
PeaknnoHHyto cMech pa30aBisuid BOIAOW W MPOAYKT TPMkabl dkcrparupoBaiu EtOAc.

OObenuHeHHBIE OpraHUYeCKHe CJIOM MPOMBIBAM paccosioM, cymrmi Hax MgSOs,
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¢GunbTpOBaNM U KOHLEHTPHPOBAIU NPU MOHWKEHHOM AaBiieHHMH. HeouuineHHBIH MPOAyKT
OYMINAINA HA KOJIOHKE C AMOKCHUIOM KPEMHHUS IPH HCIOJB30BAaHUU I'PAAMEHTa TOJyoja H
EtOAc ot 100/0 no 80/20 ¢ mocnenyrouiei obpameHHo-(pa30Boii pudin-xpomarorpadueii npu
ucronb3oBannu rpagueHta cmecu ACN/H2O ot 45/55 mo 60/40 B xadecTBe 3JFOEHTA C
nojiyueHuem 4-(6pommeriin)-3- metokcubensanpaeruna (7,35 r).

IITI) TlonyuyenHblii Ha mnpenpigyuied cramguu npoaykt (2,85 1), 4-Opom-2-
(Tpudropmermn)denon (3,00 r) u K»COs (5,16 r) 3arpyskanu B koady Ha 250 Mt u nodaBisiin
ACN (50 mi). Peakumonnyro cmech HarpeBasiu 10 70°C u nepemeniuBaiy B TedeHue 1 4aca.
ALETOHUTPUJI BbINIAPUBAJIN U HEOUMILIEHHBIN MPOAYKT pacnpeaensiu mexxay sogoi u EtOAc.
Oprannueckuii CIIOH MNPOMBIBAIHM paccoyioMm, cymmmu Han MgSOs U KOHIEHTPUPOBAIH.
ITpoaykT CycreHaupoBaId B METAHOJIE W TBEPJIbIE BELIECTBA OT(PHIBTPOBBIBAIH, IPOMBIBAIH
METAHOJIOM U CYIIWJIM B BaKyyMHOH meun ¢ nonyderueMm 4-{[4-Opom-2-(Tpudropmern)-
(benokcH |Mmerun }-3-meTokcudensanpaeruna (4,10 r).

IV) Ananornuno criocoly, onucanHomy B craguu Il Ilpumepa 1, nonayueHHOe Ha
MpeabIay el CTaiuy COeTMHEeHNe npeBparanu B 4-(4-{[4-6pom-2-(TpudropmeTin)heHOKCH |-
metun j-3-merokcudennn)-2H,4H,5H,6H, 7H-nnpazono| 3,4-b lnupunuH-6-0H (3,03 r).
MC(OP") m/z 496,0 (M+H)".

CornacHo cnioco0y, aHaJoruaHOMYy crioco0y, onucanHomy 1isi ctaguu ¢ (I) mo (IV)
IIpumepa 96, ¢ uCrONB30BAaHHEM COOTBETCTBYIOLIMX HCXOIHBIX BEINECTB OBLIM IMOJYYEHBI
CJIEAYIOIINE COEUHEHHUS.

97: 4-(4-{[4-(2-ruppokcnaTin)-2-(Tpudropmernin)peHokcu |MeTn } - 3-
metokcudenwn)-2H,4H,5H,6H, 7 H-ttupazono| 3,4-b |nupunuH-6-oH

MC(OP") m/z 462,2 (M+H)".
98: 4-(3-metokcu-4-{[4-merokcu-2-(tpudTopmeriin)HeHOKCH |METHI § PEHILT )-

2H,4H,5H,6H, 7H-ntupa3zono| 3,4-b |nupuanH-6-0H
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MCOP") m/z 448,1 (M+H)".
99: 4-(4-{[4-xnop-2-(TpudropmeTiin)PeHOKCU |METHI } -3 -MeTOKCUDEHIT )-

2H,4H,5H,6H, 7H-nupa3ono|[ 3,4-b |nupuanH-6-0H

MC(OP") m/z 452,1 (M+H)".
100: 4-(4-{[2,4-6uc(TpudgropmeTin )b eHOKCH |METHI | -3-MeTOKCH( EHIIT)-
2H,4H,5H,6H, 7H-nupazono| 3,4-b lnupunuH-6-oH

MC(OP*) m/z 486,1 (M+H)".

101: 4-(3-merokcu-4-{[2-(nenradTop-A°®-cynbdannn)heHokcr |MeTi § peHw)-
2H,4H,5H,6H, 7H-nupa3zono| 3,4-b |nupuanH-6-0H
F F

MC(3P*) m/z 476,1 (M+H)".
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102: 4-(3-merokcu-4-{[2-(Tpudropmerin)penokcu |merun } pennn)-
2H,4H,5H,6H, 7H-tupa3ono| 3,4-b |nupuanH-6-0H
CF, CHy o

/

MCOP") m/z 418,1 (M+H)".
103: 4-(4-{[4-auerun-2-(tpudTopmMeTni )P €HOKCH |METHI } -3-METOKCH(EHIIT )-

2H,4H,5H,6H, 7H-nupa3zono| 3,4-b |nupuanH-6-0H

MC(OP") m/z 460,1 (M+H)".
104: 4-(4-{[4-dTop-2-(TprdTopMeTHI ) EHOKCH |METHII } -3 -METOKCUP EHIL )-

2H,4H,5H,6H,7H-ttupazono| 3,4-b |nupunuH-6-oH

CFq

MCOP") m/z 436,1 (M+H)".
105: 4-[(2-meTokcu-4-{6-okco-2H,4H,5H,6H, 7 H-ntupazono| 3,4-b nupunun-4-

wi } pennn)merokcu|-3-(TpudTopMeTHIT )OS H3OHUTPIIT
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MC(OP") m/z 443,1 (M+H)".
106: 4-(4-{[4-6pom-2-(TpudTopmeTn)peHokcH |meTn | -3-(TpuTOPMETOKCH)-
benun)-2H,4H,5H,6H, 7 H-nupa3zono| 3,4-b | mupuann-6-oH

MC(OP") m/z 550,0 (M+H)".
107: 4-(4-{[2-(nenTadTop-A®-cynbdanmn)deHokcr |meTun } -3-(Tpu TOpMETOKCH)-
benun)-2H,4H,5H,6H, 7 H-nupa3zono| 3,4-b | mupuanH-6-0H
FF

MC(OP") m/z 530,1 (M+H)".
108: 4-[3-(TpudTopmerokcu)-4-{ [ 2-(tpudropmernin)penokcu|mernn } heHr ] -
2H,4H,5H,6H,7H-ttupazono| 3,4-b lnupuiux-6-oH

MCOP") m/z 472,1 (M+H)".
109:  4-(4-{[2,4-O6uc(rpudropmernin)peHokcu |merun }-3-(TpudropmeTokcu )penn)-
2H,4H,5H,6H, 7H-tupa3zono| 3,4-b |nupuanH-6-0H
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MC(OP") m/z 540,1 (M+H)".
110: 4-(4-{[4-dTop-2-(TpudTopmeTti)pheHokcu |MeTH } -3-(TpudTOpMETOKCH)-
benun)-2H,4H,5H,6H, 7 H-nupa3zono| 3,4-b | mupuanH-6-0oH

MC(3P*) m/z 490,1 (M+H)".

111: 4-{4-[(2,4-numerundenokcu)merun |-3-merokcudenun }-2H,4H,5H,6H, 7H-
nupaszono|3,4-bnmupuauH-6-0H
CH, H

H,c—0
H,C 0
NH

MC(OP") m/z 378,4 (M+H)".
112: 4-(3-merokcu-4-{[2-mermn-4-(TpudTopMeriin)peHOKCH |MeTHI § hEHMIT )-

2H,4H,5H,6H, 7H-nupa3zono| 3,4-b |nupuanH-6-0H

MC(OP") m/z 432,4 (M+H)".
113: 4-{4-[(3,5-numerundenokcu)merun |-3-merokcudenun }-2H,4H,5H,6H, 7H-

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



H,C

HsC

MC(OP") m/z 378,4 (M+H)".
114: 4-(3-merokcu-4-{[3-merun-S-(tpudTopmMeriin)peHOKCH |MeTHI § hEeHMIT )-

2H,4H,5H,6H, 7H-nupa3zonol 3,4-b |nupuanH-6-0H

H,C

F.C
MC(3P*) m/z 432,4 (M+H)".

115: 4-(4-{[4-(nudpTopmernn)-2-(TpudTopmMeTiT)PEeHOKCH |MeTHII | -3-
metrokcudenwn)-2H,4H,5H,6H, 7H-ttupazono| 3,4-b |nupunux-6-oxH
CF, H
~

F H,c—o0 N

. W/
F NH

O

I) Iponykr, mony4yenubii Ha crtaguu 1 Ilpumepa 96 (14,13 1), 4-rugpokcu-3-
(Tpudropmermn)densanbaerun (11,88 r) u KoCOs (17,28 r) cycnienauposanu B ACN (400 mun)
u HarpeBanu 1o 70°C B TteueHue 2,5 yaca. PacTBopuTens BhIapuBalyd Ha POTOPHOM
UCTapuTesie, HEOUHINEHHOE BEIIeCTBO CYCHEHIUPOBAIM B BOAE U TBEPAbIE BELIECTBA
otdunsTpoBbiBaN. TBepable BemecTsa ABax bl nmpoMbiBaiu EtOAc v cymmnm B BAKYyMHOM
neun npu 40°C ¢ monyuenuem 4-[[4-popmun-2-(tpudropmerni)peHokcH |MeTH -3 -MEeTOKCH-
6enzonurpuna (19,49 r).

IT) ITonyuennslii Ha npenpiayen cragun npoaykt (19,49 r) cycnennuposanu 8 DCM
(400 M) B atmocepe azora. [lo xamsam goGasmsimn DAST (23 Mi) 1 peakIMOHHYIO CMECh
nepeMelInBai IPU KOMHATHON TEMITEpaType B T€UEHHE 5 CYTOK. 3a 3TO BpPEMs peaKLMOHHAs

CMeCh IIpeBpaIlanach B pacTBOp. PeakIMOHHYIO CMeCh MOMENIaNd Ha BOASHYI OaHI H
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OCTOPOKHO N0OaBJsiM HackIeHHbIH BonHbI NaHCO3 10 Tex mop, moka He mpeKkparnanoch
BeIeneHne ra3a. [Ipogykr Tpuwxkabl skcrparupoBasu DCM n oObearHEHHbIE OpraHUYECKue
cion cymmnu Hax MgSO4 u koHueHTpupoBaiy. IIpoaykT HAHOCHIIM Ha LETUT U OYULIAIN Ha
KOJIOHKE C TMOKCHIIOM KPEMHHUSI P UCTIOIBb30BaHUU rpaarenta cMec DCM/rentan ot 40/60
no 7030 ¢ monydenuem  4-[[4-(audTopmerin)-2-(Tpudropmerii)heHOKCH [MeTHII |-3-
MeTokcu-0en3onutpuia (19,4 r).

IIT) IMony4ennslii Ha npeabiayined craauu nponykt (19,40 r; 51,6 mmonb; 1 3kB.)
cycrieHaupoBanu B Tojyoste (427,5 mit) B atMmocdepe azota. PeakIMOHHYO CMECh OXJIaXKIaJIH
1o 0°C u no xarursim nodasnsii DiBAI-H (64 mut; 1,2 M B Tonyone) B Tedenne 35 munyT. Bo
Bpemst nodasieHust DiBAI-H peakunoHHas cMeCh CTAHOBHJIACH IPO3PAYHOM U CBETIIO-XKEITOM.
IMocne nobapiieHus: peakLMOHHYK CMeCh mepeMmemuBain B Tedenue 1,5 gaca mpu 0°C. Ilo
karusiM gobasnsin 6 M Bonaeid HC1 (36 min) ¢ mocnenyrommm nobasneHneM Bonbl. [IpoaykT
Tpukabl 3kcTparupoBau EtOAc 1 00beTUHEHHBIE OPTraHUYECKHE CJION ITPOMBIBAJIH PACCOJIOM,
cymmwm Han MgSOs u  KOHUEHTpHpoBamu ¢ mnonydeHneM 4-[[4-(mudTopmerni)-2-
(Tpudropmern)penokcu |mernin|-3-merokcu-oenzanpaeruna (19,23 r).

IV) Ananornuno criocoOy, onucanHomy B craauu Il Ilpumepa 1, nonayueHHOe Ha
npenpinymel  craaumu  coeauHeHwe — npespamamu B 4-(4-{[4-(mudropmermn)-2-
(Tpudropmernn)penokcu|merun }-3-merokcudenun)-2H,4H,5H,6H, 7H-niupasono[ 3,4-
b]mupumun-6-o (9,7 r). MC(OP) m/z 468,4 (M+H)".

CornacHo croco0y, aHaJOTMYHOMY croco0y, omucanHoMy ansi Ilpumepa 115, ¢

HCIIOJIb30OBAHUEM COOTBETCTBYIOIINX HCXOOHBIX BEIICCTB ObLIH MOJIYYCHBbI CJIICOAYIOLIHUE

COEMHEHUSI.
116: 4-(4-{[2,4-6uc(audropmeTi)PeHOKCH |MeTHII } -3 -METOKCUDEHIT)-
2H,4H,5H,6H, 7H-nupa3zono|[ 3,4-b |nupuanH-6-0H
F
H
F N
F H,C—0 \ N
° /
F NH

MC(OP") m/z 450,4 (M+H)".
117: 4-(4-{[2-(nu¢propmernn)-4-(TpudropmMeTi)PEeHOKCH |MeTHII | -3-
metrokcudenwn)-2H,4H,5H,6H, 7H-ttupazono| 3,4-b |nupunun-6-oH
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F
H
F
H.C—O N\N
a \
FiC o
NH
0

MC(OP") m/z 468,4 (M+H)".
118: 4-(4-{[3-(nudpropmernn)-S-(TpudropmeTiin)peHOKCH |MeTHII | -3-
metokcudenwn)-2H,4H,5H,6H, 7H-ttupazono| 3,4-b |nupunun-6-oH

N
F H,C—0 Y
F \
NH
ol
0
FsC

MC(OP") m/z 468,4 (M+H)".
119:  4-(4-{[4-(3-runpoxkcumnpon-1-un-1-mn)-2-(rpudropmernn)penoxcu | merun } -3 -
metrokcudenwn)-2H,4H,5H,6H, 7H-ttupazono| 3,4-b |nupunux-6-oH

I) [Tonyuennoe Ha craauu III Mpumepa 96 npomexyrounoe coenmuenue (1,00 r)
pactBopsuin B THF (10 mu) Bmecte ¢ Cul (0,05 r) u DBU (0,46 mu). PeakunonHyo cMech
Aera3upoBaIN MOCPENCTBOM OapOOTHPOBAHUS Uepe3 Hee a3oTa B TeueHHe 15 MuHYT. 3ateM
nobasnsiin Pd(PPhs)s (0,30 1) u nponaprusossiii cupt (0,18 MiT) 1 cocyn repMeTH3NPOBAIIH.
PeaxiiiioHHy10 cMech nepeMeninBaiu B TeueHue 16 yacos npu 60°C B MUKPOBOJIHOBOI NeUH.
Peakimonnyro cmech pasdasmun EtOAc u  ¢unptpoBamu uepe3 uenur. DumiabTpar
KOHLIEHTPUPOBAIU U OCTaTok nomemanu B EtOAc u nocnenoBaTeapHO MPOMBIBAIA CMECHIO
Boja/paccon u pacconoMm. Opranumdeckuin cioit cymminu Hagy MgSQOs, ¢unpTpoBanu u
KOHLIeHTpupoBanu. Heounmensusiii nponykt pactsopsiini B DCM, HaHOCHMIM Ha LETUT U

OYMINAIN TOCPEACTBOM (uII-XpoMaTorpaduu MpH  HCIONb30BAaHUM TI'PAJHEHTAa CMECH
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EtOAc/rentan ot 20/80 o 80/20 B kauecTBe 3y0€HTa C ronyueHueM 4-{[4-(3-ruxpokcumnpon-
1-un-1-un)-2-(tpudropmeriin)peHoKcH |MeTH §-3-MeTOKCHOeH3anbieTnaAa B BUie O€XeBOro
nopomuka (0,81 r).

II) Ananoruuno crniocoOy, onucanHomy B craauu (II) Ilpumepa 1, nonydeHHoe Ha
npeabIAyIei cTaaiuu coequHenue mnpespamanu B 4-(4-{[4-(3-ruppokcunporn- 1-un-1-mi)-2-
(Tpudropmermn)perokcu |merun -3-metokcubenun)-2H,4H,5H,6H, 7H-niupazono| 3 ,4-
bmupumun-6-on (8 mr). MC(OP) m/z 472,4 (M+H)".

120: 4-(2-merokcu-4-{6-oxco-2H,4H,5H,6H, 7 H-nupa3zono| 3,4-b nupuaun-4-

wi jpeHoKCuMeTHI)-3-(TpudTOpMETHIT)OEH30MHAS KUCJIOTa

CF, CH, o
/ ~

HO o) \ /N

o

I) Coenunenne no lipumepy 42 (3,0 r) cycnenauposanu B THF (30 M) u noGassinm
pacteop LiOH (0,45 r) B Bome (15 mu). IlonydeHHbIH KenThIll pacTBOp NMEpeMEIINnBaIN B
TE€YEHUE HOYM NTPU KOMHATHOU Temneparype. THF Beimapusaiu, 4To NPUBOANIIO K OCAXKICHUIO
npoxnykra. BomHyr CycrneH3uio (QUIBTPOBAJM M TBEpAble BEIIECTBA IOCIENOBATEIBHO
npomeiBanu Bogoi, nsakapl ACN u Et;O. Ocrarok cymmim B BaKyyMHOM €YU € MOJTyYeHHEM
muthi-4-(2-merokcu-4-{ 6-oxco-2H,4H,5H, 6H, 7 H-ttupazono| 3,4-b |nupuaun-4-un } -
benokcumeTin )-3-(Tpudropmerni)oensoara (2,32 r) B Buae 0ea0ro nopoiika.

II) TonyuenHoe Ha mpenpInyei cTanuu coequHenue (50 Mr) CyCreHaupOoBaIH B BOAE
(10 mn) u pobaensimm 2 M Boxmubiii HCl (2 wmur). IlonydeHHYHO CyCHEH3WEO HHTEHCHBHO
nepememuBaiy B TeueHne 30 MuHYT, 3aTeM prprpoBanu. OcTaTok mpomsiBaiu Bonoir, ACN
(2x) m EtO, zatem cymmim TOA BakyyMOM C mojydeHueM 4-(2-merokcu-4-{6-okco-
2H,4H,5H,6H, 7H-nmpazomno|3,4-b nupunun-4-un } peHokcumerun )-3-(tpudropmerin)-
Gen30iiHol KucnoThl (34 mr) B Buae Genoro nopomka. MC(QPY) m/z 462,2 (M+H)".

121: 4-(2-merokcu-4-{6-oxco-2H,4H,5H,6H, 7 H-nupa3zono| 3,4-b nupunun-4-

w1 jpeHokcumeTnn)-3-(TpudropmeTrin)OeH3aMu
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CF, CH,

o

I) [Monyuennsiii Ha ctaguu (I) Ilpumepa 120 npoxykr (50 mr) pacteopsuiu 8 DMF (0,5
wut) BMecte ¢ NH4Cl (12 mr), EDC (25 mr), TEA (45 mxn) u HOBt (20 mr). Peakunonnyro
CMeCh MepeMeInBaId NP KOMHATHOW TeMIepaType B T€YCHHE HOYU. PEaKIMOHHYIO CMECh
pazbasmsuin EtOAc 1 BOnoi 1 MHTEHCHBHO TepeMentnBaiu. [lonydany cyCcrneH3nut0, KOTOPYIO
¢duapTpoBasiu. OCTaTOK MOCIENOBATENIbHO TIpoMbiBad Boaol, aBaxasl ACN u Et,O, 3atem
CYUIWJIM B BaKyyMHOH mieun ¢ mnonydeHuem 4-(2-merokcu-4-{6-oxco-2H,4H 5H,6H,7H-
nupaszono| 3,4-bmupunun-4-un j peHokcumerwn)-3-(Tpud Topmerin)oenzamuna (25 mr) B Buae
6enoro nopommka. MC(OP™) m/z 461,2 (M+H)".

CormacHo croco0y, aHajsormyHOMy crocoOy, omucanHomy ansi Ilpumepa 121, ¢
UCTIOJIb30BAaHHEM COOTBETCTBYIOIIUX HMCXOIHBIX BELIECTB U PACTBOPHUTENEH OBLIM MOJYYEHBI
CJIEAYIOIINE COENUHEHHUS.

122: 4-(2-merokcu-4-{6-oxco-2H,4H,5H,6H, 7H-nupazono| 3,4-b | nupunun-4-mn } -
denoxcumernn)-N-metun-3-(tpudpropmeTni)oeH3aMu g

CFy
H,C —NH

MCOP") m/z 475,2 (M+H)".
123: 4-(2-metokcu-4-{6-oxkco-2H,4H,5H,6H, 7H-nupazono[ 3,4-b | nupunnn-4-n } -

denokcumernn)-N,N-gumeTin-3-(TpudropmeTin)0eH3aMun

CH, CF, CH, H
/ / N
HyC—N o) \ /N
0 0 NH
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MC(OP") m/z 489,2 (M+H)".
124: 4-(2-merokcu-4-{6-oxco-2H,4H,5H,6H, 7H-nupazono| 3,4-b | nupunnn-4-mn } -

denoxcumernn)-N-(1H-nupaszon-3-un)-3-(tpudTopmerin)oeH3amMmun

, H
HN/N\ " CF:B O/CHS N\N
Q‘ \ /
O QO NH
O

MCOP") m/z 527,2 (M+H)".
125: mpommn-2-(2-metokcu-4-{6-oxco-2H,4H,5H,6H, 7H-niupazoinol 3,4-b |mupuana-4-

W1 } p€HOKCUMETHIT)OEH30aT

_/_Q
H,C o CH,8 H

/ ~
O N
N\ /,
Q NH
Q

MCOP") m/z 436,2 (M+H)".
126: Oytun-2-(2-metokcu-4-{6-oxco-2H,4H,5H,6H, 7 H-nupazono[ 3,4-bnupuann-4-

w } heHOKCHMeTHIT)0eH30aT

0
o) c H
] C/_/_ 7 " N
' \ /
0 NH
0

MC(OP") m/z 450,2 (M+H)".
127: nponaH-2-ui-2-(2-metokcu-4-{6-oxco-2H,4H,5H,6H, 7 H-ttupazono| 3,4-

blmmpuann-4-un } penokcumeTnin)oeH30aT
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H4C
>—O
HyC 6] CH, H
/ ~
o N

\N/

o NH
o)
MC(OP*) m/z 436,2 (M+H)".

CornacHo cnocoQy, aHAJIOTHYHOMY C1Ioco0y, onucanHomy aisi Ilpumepos 120 u 121,
C ucnonb3oBaHueM coenuHeHuss no Ilpumepy 6S B kadecTBe MCXOAHOrO BeELIECTBA U
COOTBETCTBYIOLINX PEAr€HTOB U PACTBOPHUTENEH ObUIH MOJYYEHBI CIEAYIOLINE COSTUHEHMS.

128: sTun-5-{6-oxco-2H,4H,5H,6H, 7H-ntupazonol 3,4-b \nupuann-4-wun } -2-{ [ 2-
(TpudropmeTin)pern |MeTokcn j OeH30aT

H,C

CF _\o H
o R
) NH
0

MCOP") m/z 460,2 (M+H)".
129: N,N-numerun-5-{6-oxco-2H,4H,5H,6 H,7 H-nupazono|3,4-bnupunun-4-mm}-2-
{[2-(TpudTopmeTHn)PeHIT|METOKCH } OeH3aMI T
H,C

N
N =—CH,

CF, ﬁ\
0 N
0 NH
0

MC(OP") m/z 459,2 (M+H)".
130: 5-{6-oxco-2H,4H,5H,6H, 7 H-nupazono| 3,4-b | mupunun-4-nn }-2-{ [ 2-

(TpudropmeTH)peHIIT |METOKCH § OEH3aMuUA
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CF, NH, R\
O N
0 H
o

MCOP") m/z 431,2 (M+H)".
131: 5-{6-oxco-2H,4H,5H,6H, 7H-nupazono| 3,4-b \nupunun-4-un } -N-(4H-1,2,4-

Tpuazon-3-min)-2-{[2-(rpudropmermn)penni|MeTokcu } GeH3amMu g

(\

554

MC(OP") m/z 498,2 (M+H)".
132: 2-rugpoxcustun-S-{6-okco-2H,4H,5H,6H, 7H-nupazoo[3,4-b|nupunus-4-mn } -
2-{[2-(Tpudropmerni)peHn|MeToKcH jOeH30aT

OH

CF, o—/— ¥
o) Y
G H
o) NH
0

MC(OP") m/z 476,2 (M+H)".
133:  N-metun-5-{6-okco-2H,4H,5H,6H, 7H-ntupazono| 3,4-b\nupuann-4-wun } -2-{ [ 2-

(TpudropmeTin)perm |MeToKCH § OeH3aMu
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HN =—CH,

o4

MC(OP") m/z 4452 (M+H)".
134: N-(1H-umunazol-4-un)-5-{6-oxco-2H,4H,5H,6H, 7H-nupazono| 3,4-bnupuamn-

4-un}-2-{[2-(TpudTopMeTni)HeHUIT |METOKCH } OEH3aMUA

T

N

@«H\

MC(P*) m/z 497,2 (M+H)".

13S: 4-(4-{[4-amuHO-2-(TpUpTOpMETHIT)HEHNIT |METOKCH } -3 -METOKCUP EHILI )-

2H,4H,5H,6H, 7H-tupa3zono| 3,4-b |nupuanH-6-0H
CF
? /
8]
HsM
O

I) 4-Metun-3-(tpudropmerin)-anmnus (4,88 r) pactBopsuu B 1,4-nuokcane (15 mi) u

MNH

nobasnsin HaceimeHHbId BogHbIH KrCOs (15 mum). 3arem pobasmnsmn BocO (7,40 1) u
PEAKLMOHHYIO CMECh MEPEMEINNBAIH B TEUCHUE HOUYH TP KOMHATHOH Temmnieparype. [Ipoaykr
Tpukabl 3kcTparupoBau EtOAc 1 00beTUHEHHBIE OPTraHUYECKHE CJION ITPOMBIBAJIH PACCOJIOM,
cymmn Hag MgSOs, GunbTpoBaIu U KOHLEHTPUPOBAIH C nony4deHneM 8,89 r mpem-OyTu-
N-[4-meTun-3-(Tpudropmeriun)penun |kapOamara.

II) Ananormuno cnocoOy, ommcaHHomy B craauu (I) Ilpumepa 96, mnpoxaykr,
NOJIyYE€HHBIH Ha TpeAblAylnel CTaguu, npespamanu B mpem-0ytui-N-[4-(Gpommerni)-3-

(Tpudropmermn)pernn|kapdbamar (9,01 ).
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IIT) AmnanormuHo cmnocoOy, ommucaHHoMy B cragum (I) Ilpumepa 1, npoxykr,
MOJIyYEHHBbI Ha TpenbInylield CcTraguu, npeBpamain B mpem-0ytui-N-{4-[(4-popmur-2-
MetokcudeHokcu )Meti|-3-(tpudropmernn)dennn j kapbamar.

IV) Amnanormyno crnocoOy, omucaHHomy B craguu (II) IIpumepa 1, mponykr,
NOJTyYeHHBIH Ha TpenblayIneii ctaauy, npespamain B mpem-0yrun-N-{4-[(2-meTokcu-4-{6-
okco-2H,4H,5H,6H, 7H-nupazono[ 3,4-b [nupunun-4-un } peHokcu )MeTn|-3-
(Tpudropmermn)pernn jkapdbamar.

V) Ilponykr (93 Mr), monyueHHbIH Ha npeapiaye craanu, pacteopsiin B DCM (1 mi)
u OapborupoBamu razoobpasubii HCl no ocaxnmenus mponykra. PeakiMOHHYIO CMeCh
nepeMelmuBad B TedeHHe eme 20 MUHYT M 3aTeéM KOHLEHTPHPOBAIHM IMpPHU TOHMKEHHOM
nasneHuu. [lomyuennsrit octatok cycneHauposanu B BonHoM NaHCOs3 u mepemernuBanu B
TEYEHHE 5 MHHYT, 3aTe€M TBEpIbl€ BEIIECTBA OT(QHIBTPOBBIBAIIA M IMPOMBIBATH BOJOM.
Heounmennsiii mpoaykt pactBopsiii B cMecd ACN/MeOH u ounmanu mocpencTBoM
npenaparusHoii BOXKX ¢ monyuenuem 4-(4-{[4-amuno-2-(tpudTopmeri)peHn |METOKCH } -
3-merokcudenn)-2H,4H,5H,6H, 7H-nupazono[3,4-blnupunun-6-ona B BuUAe  Oernoro
nopomika (21 mr). MC(OP") m/z 433,4 (M+H)".

CormacHo croco0y, aHajormyHOMy criocoOy, onucanHomy ansi Ilpumepa 135, ¢
UCTIOJIb30BAaHHEM COOTBETCTBYIOLIUX MCXOIHBIX BELIECTB U PACTBOPHUTENEH OBLIM MOJYYEHBI
CJIEAYIOIINE COEUHEHMS.

136: 7-(4-{[4-amun0-2-(TpudTOPMETHII )() EHIIT|METOKCH } -3 -METOKCH(EHMII )-
2H,4H,5H,6H,7H-[1,2 3 |rpuazono[4,5-b|nupuaun-5-on

CF, CH, H
0/ N 7N
H,N \
O NH
o
MC(OP") m/z 4342 (M+H)".
137: 7-(4-{[4-amun0-2-(TprdTOpMETNIT ) EHUIT |METOKCH } -3-METOKCH(EHNIT )-

2H,4H,5H,6H, 7H-nupa3ono[4,3-b | nupuann-5-oH
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CF, CH, N

MC(OP") m/z 433,2 (M+H)".
138: 4-(4-{[4-(numeTrnamMuHO )-2-(TpupTOPMETHII ) €HILIT |METOKCH } -3 -

metokcudenun)-2H,4H,5H,6H, 7H-ttupazono| 3,4-b |nupunun-6-oH

I) K pactBopy coenunenust mo Ilpumepy 135 (25 mr) B ykcycHoit kucnore (1 mi)
nobasysuin 43 Mk pactBopa popmanbaeruna (37% B Bone) ¢ MOCISNYIOIINUM N00aBIEHUEM
nopuussMu  nmanoboprunpuna Hatpust (11 mr). Yepes 40 MHMHYT pEakIMOHHYKO CMECh
KOHLIEHTPUPOBAIU U TOJNy4YeHHOe Macio nopmenadnBanu BoaHbiM K>COs ¢ momydeHuem
6enoro ocanka. CycneHsuro nBaxabl dkcTparupoaiu DCM u oObenuHEHHbIE OpraHHYECKUe
cion cymmi Hag MgSOs, ¢unsTpoBamu M KOHLEHTpUPOBaNU. HEOUMIEeHHBIH NPOAYKT
ouHInanu nocpencrsom npenaparuHoil BOYXKX (n3okparuyeckuii rpaaueHt 40% ACN/H»0)
¢ mnoayueHueM 3 wmr 4-(4-{[4-(aumeTunamMuHo)-2-(TpudTopMeTH)HEeHUIT |METOKCH }-3-
merokcubenun)-2H,4H,5H, 6H, 7H-nupa3ono[ 3,4-bnupumun-6-ona. MC(OP") m/z 461,2
(M+H)".

139: N-{4-[(2-meTokcu-4-{6-oxco-2H,4H,5H,6H, 7 H-ttupazono| 3,4-b |mupunus-4-
w1 jheHokcH )MeTr -3 -(TpruTOpMeTHIT ) ) €HIL } ALIeTAMUL

CFs
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I) DIPEA (121 mxu) nobasnsim k cmecu coennnerns no lpumepy 135 (50 mr), HATU
(44 mr) u AcOH (7 mxu) B DMF (1 mun). PeakiinonHyro cMech nepeMeInnBaIi pu KOMHATHON
TeMrieparype B TeueHue Houu. Cmeck 3aTem pasdasisum BogabiM NaHCOs3 u skcTparuposaiu
EtOAc. Opranunueckuii cioil mpoMbiBaIu paccojom, cymmnu Han MgSQOs, gunsrpoBanu u
KOHLIEHTPUPOBAJIM C TOJy4YeHHeM Oeloro TBepAoro BemectBa. HeouwmieHHbIH NpOAYKT
OYMINAIU OoCpencTBoM npenapatuBHoi BOXKX ¢ nonyuenunem N-{4-[(2-meTokcu-4-{6-okco-
2H,4H,5H,6H,7H-upazono|3,4-b lnupunun-4-un } peHokcu )metw | -3 -(Tpudropmerinn)-
denun janeramuna (10 mr) B Bune 6enoro nopomka. MC(OP®) m/z 475,4 (M+H)".

140: 2-amuHO-N-{4-[(2-meTokcu-4-{6-okco-2H,4H,5H,6H, 7H-nupazono| 3,4-
b]mupunuu-4-un } peHokcu)metu|-3-(Tpudropmerni)penmn j aneramun
/CHS H

NH

I) Amnanormuno cnocoOy, omnucanHomy B IIpumepe 139, ¢ wucnonb3oBaHUEM
coequHeHus: monpumepy 135 (100 mr) B kauecTBe MCXOXHOTO BEINECTBA MONYYHIIN Mpem-
oyTmn-N-[({4-[(2-meTokcu-4-{6-okco-2H,4H,5H,6H, 7H-tupazono[ 3,4-b |nupuann-4-
wi jhenokcu )MeTu|-3-(TpudTopmerin)-pernn j kapoamon)metii |kapoamart (102 mr) B Buze
6enoro moporuka.

IT) Ananoru4so crnocoOy, onucanHoMy B ctaauu (V) ITpumepa 135, nonyyueHHoe Ha
npeabiaymeit craquu coequnenue (102 mr) npespamanu B 2-aMuHO-N-{4-[(2-meTokcu-4-{6-
okco-2H,4H,5H,6H, 7 H-nupazono[ 3,4-b [nupunun-4-un } peHokcu ) MeTni|-3-
(tpudropmerwn)dennn janeramun (40 mr; Genbiii nopomok). MC(IPT) m/z 490,2 (M+H)".

141: 4-(3-merokcu-4-{[4-(MmeTunamMuHo)-2-(TpuTopMeTHII )P EHIIT|METOKCH § PeHMIT )-

2H,4H,5H,6H, 7H-nupa3zono| 3,4-b |nupuana-6-0H
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I) PactBop nonyuennoro Ha craguu (I1I) IIpumepa 135 crpykrypHoro snementa (500
mr) B 3 mu 6e3BogHoro THF nmoGammsanu x oxnaxnenHo#t (0°C) cycnensun NaH (94 wr; 60
macc.%) B 2 mi 6e3BogHoro THF B atmocdepe azora. PeakiioHHy:0 cMech HarpeBaju a0
KOMHATHOMW TeMIepaTyphl U nepeMennBany B TeueHue 20 MunyT, 3arem nobdasnsiin Mel (2,9
M1, 2 M B mpem-0yTHIMETHIIOBOM 3(pHpe) M PEaKIIMOHHYIO CMECh IePEMEIINBAIIN B TEUCHUE
HouH. PeakumonHyto cmech paszdassiin H2O, nBaxnbl skcrparuposanu EtOAc u nmpoMbiBaiu
paccomom. Opranuueckue cjaou oObeamusay, cymwin Hang MgSOs, ¢unbTpoBaNu H
KOHLIEHTPUPOBAJHN C MOJyuyeHueM sxenroro macna. Ero pacteopsiu 8 DCM, Hanocuiu Ha
MOPOLIOK JAMOKCH/IA KPEMHHUS M OYMIIAIN TOCPEACTBOM Xpomarorpaduu Ha CUJIMKarene C
HCIOJIb30BaHUEM U30KpaTudeckoro rpaauenta 15% EtOAc B renrtane ¢ noaydeHuem mpem-
Oytun-N-{4-[(4-bopmun-2-merokcudpenokcn )Metni|-3-(Tpudropmerin)pennn }-N-
metuikapbamara (107 mr) B Buzme 6ecLiBETHOTO Macia.

II) Ananoruvno crocoOy, onucanHomy B craguu (II) Ilpumepa 1, nonydeHHOe Ha
npenpiaymeit craauu coeauaenue (107 mr) npespatnanu B mpem-oytun-N-{4-[(2-meTokcu-4-
{6-okco-2H,4H,5H,6H, 7H-upazono[ 3,4-b | nupunna-4-wun } eHokcu )met |-3-
(Tpudropmern)pernn j-N-merunkapdbamat (88 mr; OexxeBoe TBEpaOe BEIECTBO).

IIT) Ananoruano cniocody, onucanHomy B craguu (V) Ilpumepa 135, nonydenHoe Ha
npeabiAyeit cranuu coeaunenue (88 mr) npespamanu B 4-(3-merokcu-4-{ [4-(meTunamMuHo)-
2-(tpudropmerun)pennn|merokcu } penwn)-2H,4H,5H,6H, 7H-tiupazonol 3,4-b |nupuann-6-oH
(4 mr; Genpiii moporok). MC(OP") m/z 447,2 (M+H)".

142: 4-(3-merokcu-4-{[4-(npon-2-en- 1-un)-2-(tpudropmerii )H eHUI |METOKCH } -

benun)-2H,4H,5H,6H, 7 H-nupazo:nol| 3,4-b | nupuann-6-oH

I) bessognsrit DMF (2,5 min) u anmuntpu-#-0yTrionoso (375 MkiT) 100aBIsUH B COCYA,
conepskaumii coenunenue mo lpumepy 33 (500 mr), Pd(PPhs):Clz, u PPhs. Cocya 3akpeiBanu
u nepemeuuBanu B TedeHue 20 MuHyT npu 150°C B MUKpPOBOJNIHOBOMN neuu. PeakliMoHHYyIO
cmech pazbdasisun EtOAc u mpoMmbiBau paccosnioMm. Opranudeckuii ciioi cymmiu Hag MgSOs,
¢unbTpOBaNK, KOHLEHTPHPOBAIM W OUYHINAIN MOCPENCTBOM OOparneHHO-(ha30BOH (-

xpomarorpaduu npu Ucnoib3oBaHuu rpaaueHta ot 20% no 60% ACN B H2O B kauectBe
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samoeHTa ¢ mnonyueHHeM 4-(3-merokcu-4-{[4-(npon-2-eH-1-mn)-2-(tpudpTopmernn)penun]-
metokcu jbennn)-2H,4H,5H,6H, 7H-nupazono[3,4-b|nupunun-6-ona (316  wmr;,  Oenbid
nopowok). MC(OP") m/z 458,2 (M+H)".

143: 4-(4-{[4-(2,3-muruapoxcunponui)-2-(TpudropmeTni ) eHNI |METOKCH | -3-
merokcudennn)-2H,4H,5H,6H,7H-nupazo:nol 3,4-b lnupuann-6-oxH

I) B pactBop coenunenus no lpumepy 142 (100 mr) B auerone (1 M) u H20 (0,1 M)
nocnenoBateibHo  nobaBmsuit NMO (51 wmr) m OsOs (KaTamuTH4eCKoe KOJHYECTBO).
PeakioHHYI0 CMeCh MepeMeIlnBai MPU KOMHATHOH TeMIepaType B TeYEHHE TPEeX YacoB.
JloGassiin pactBop cyibdura Hatpus B 4 ma H2O 1 peakLiMOHHYIO CMeCh MepeMeLIHBaIH B
teuenue eme 20 munyT. [IponykT skcrparuposanu EtOAc u opranndeckyro ¢a3y mpoMbIBaIH
paccosom, cymmmi Hag MgSO4, GpuipTpoBain U KOHLUEHTPUPOBAIU C MOJYYEHHEM Macia.
HeounimeHHsI MPOAYKT OUUIIAIHN NOCPEACTBOM oOpaleHHO-(pa30Boil (psu-xpomarorpadguu
npu ucnonb3oBaHuu rpaauenta or 10% no 100% ACN B H2O B kadecTBe 3i10€HTa C
NOJIy4eHUEM 4-(4-{[4-(2,3-purugpoxcunponui)-2-(TpudropMeTHiI )PeHNI |METOKCH | -3-
merokcudennn)-2H,4H,5H,6H,7H-niupazono| 3,4-b Jnupunun-6-oHa (12 mr; 6embiii MOpOLIOK).
MCOP") m/z 492,2 (M+H)".

144: 4-(4-{[4->Trn-2-(TpudropmeTHi )H eHNUIT | METOKCH } -3 -METOKCU( EHILT )-
2H,4H,5H,6H, 7H-nupa3onol[ 3,4-b |nupuanH-6-0H

CF CH
Pt 3
/

....... , - , MH

I) Ananornuno cnocoOy, onucanHomy B craguu (I) Ilpumepa 1, nmonyumnu 4-{[4-
Opom-2-(TpudropmeTi)peHNnIT | METOKCH § -3-MeTOKCHOeH3anpaeru, HaunHasg ¢ 4-Opom-1-

(6pommetun)-2-(Tpudropmeri)oeH30a.
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II) PactBop mnonydeHHoro Ha mnpeaplayinel craauu coenuHeHus (5,91 1),
stunenrukos (8,49 m) u monorunpara p-TsOH (0,29 r) B Tonyosne (50 mut) HarpeBanu ¢
oOpaTHBIM XOJOAMIBHUKOM ¢ Hacankod JluHa-Ctapka B TeueHue 7 vacoB. PeakunoHHYIO
CMeCh OXJIXKIAJIHM 1O KOMHATHOH TemmepaTypsbl U nodasisiu NaHCOs. Jlobasmnsiiu Tonyon u
OpraHUYECKUI CJION MOCIeN0BaTEeNbHO MpOMBIBaiIK HackleHHbIM BoaHbIM NaHCOs3, H2O u
pacconom. Opranmdeckuii cinoit cymmmu Haa NaxSQs, GUIbTPOBAIN U KOHLEHTPUPOBAIU C
MOJyYeHUEM 2-(4-{[4-6pom-2-(TpudropmeTii)eHm|MeToKkcH § -3-MeTokcup enmn)-1,3-
nuokcosiana (6,29 r; 6exeBblid OPOIIOK).

IIT) B cocyn momermany mojgy4eHHOe Ha mpenpiayiieii craguu coequuenue (100 mr),
K5PO4 (147 mr) u stunboponosyro kucioty (51 mr). Jobasmsum 1,4-nmuokcan (1 mi), u
MOJIYYEHHYIO CMECh JIEra3upOBAJIM MOCPEACTBOM OapOOTHPOBAHMS Yepe3 HEe a30Ta B TEUCHUE
30 munyt. Jobasmsuin PA(PPh3):Cl> u cocyn 3akpeiBaiu U mepeMemnBaiu B TedeHue 90
muHyT Tipu 90°C B MuKpoBONHOBOH meun. Peakunonnyro cmech pazdasmsuin EtOAc u
nocnenoBateibHO pombiBasd H>O, 2 H. BonabM HCI, 2 1. BogueiM NaOH, H>O u pacconom.
Oprannueckyro daszy cymmnu Han MgSOs, GuinbTpoBaii U KOHUEHTPHUPOBAJIH C MOJTYYSHHEM
2-(4-{[4->tun-2-(tpudropmeriin)peHm |MeToKcH § -3-MeTokcupenmn)-1,3-nnokconana (48
MT;, JKeJITOE Maclio).

IV) K pactBopy nony4deHHOro Ha npenpinyineii craguu coenunenus (48 mr) B THF (1
mi1) nobasnsiu 0,41 min 6 M BogHoro pactsopa HCI. ITonyueHHsIi pacTBOp nepeMelnBaiu
IIpU KOMHATHOH Temmneparype B TeueHne Houd. THF BbimapuBanu u mojydeHHYIO BOIHYIO
cMech nojuenadnBany HacoieHHbIM BoAHbIM K2COjs. Cmech 3atem skctparuposanu EtOAc
U TIOCJIEIOBATEIbHO MPOMBIBAJIM HAchieHHbIM BogHbIM K2COs u pacconom. OpraHudeckuii
cyoit cyurmu Hag MgSO4, GubTpoBaiy U KOHLIEHTPUPOBAIH C MOJYYSHUEM JKEJITOrO Maca,
KOTOpOe pacTBOpsUIM B renTaHe. JKenTblii MOPOLIOK OT(UIBTPOBBIBAIM H  (PUIBTPAT
KOHLIGHTPUpOBAIM ¢  monydeHueM  4-{[4-3Tun-2-(Tpudropmerwi)PeHun|MeToKCH }-3-
METOKCUOEH3aJIb/Ierua B BUae OEJIOro MopoIIKa.

V) AnanoruuHo criocody, onucanHomy B cragum (II) Ilpumepa 1, monydeHHoe Ha
npeapAymei craauu coeauHenue (57 mr) npespammaiu B 4-(4-{[4-stun-2-(tpudropmerin)-
¢bennn|merokcn §-3-metokcudenun)-2H,4H,5H, 6 H, 7 H-nupazono| 3,4-b]-tupunnn-6-on (17
mr; Genbiii nopomok). MC(OPY) m/z 446,2 (M+H)".

CornacHo croco0y, aHajJoru4HoMy crocoOy, omucanHomy misi Ilpumepa 144, ¢
UCTIOJIb30BAHHEM COOTBETCTBYIOIIUX HMCXOIHBIX BELIECTB U PACTBOPHUTENEH OBLIM MOJYYEHBI

CICAYOINE COCANHECHUA.
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145:  4-(4-{[4-muxnonpornui-2-(TpudpTopMeTni)HEeHUIT |METOKCH § -3-METOKCU(PEHNIT )-

2H,4H,5H,6H, 7H-tupa3ono| 3,4-b |nupuanH-6-0H

CF, /CH3 r*j‘\
0 N
O oy 4
o] NH
0]

MC(OP") m/z 4582 (M+H)".
146:  4-(4-{[4-(3-runpokcumnpon-1-un-1-mn)-2-(tpudropmerri)HeHuI |METOKCH } -3 -
metokcudennn)-2H,4H,5H,6H, 7H-ttupazono| 3,4-b |mupunuH-6-oH

CF C H
3 . / Hy N\N
__ \ /
HO 0 NH
o]

MCOP") m/z 472,2 (M+H)".
147: 2-[4-(2-merokcu-4-{6-okco-2H,4H,5H,6H, 7H-nupazono[ 3,4-b|nmupunun-4-un } -

denokcumeTni)-3-(TpudTopMeTIII ) HIII |aLleTOHUTPUIT

N CF, CH, H
\\ / N
\ <:§ ° Wi
o) NH
0

MCOP") m/z 457,2 (M+H)".
148: mermn-2-[4-(2-metokcu-4-{6-oxco-2H,4H,5H,6H, 7H-nupazono| 3,4-b | mupunuH-

4-un}penokcumernn)-3-(Tpudropmerrun)pernn|anerar
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CF, CH, ¥

H,C o)

MC(OP") m/z 490,2 (M+H)".
149: 4-(4-{[4-(3-runpoxcunponui)-2-(TpudropmeTi )G eHUI | METOKCH § -3 -
metokcudenwn)-2H,4H,5H,6H, 7H-ttupazono| 3,4-b |nupunun-6-oH

CF4

HO

I) PactBop coenmnenus no lpumepy 146 (116 mr) B MeOH (10 mu) nerasupoainu
nocpencTsom OapOoTHpoBaHUs uepe3 Hero azora B TeueHue 10 munyt. Jlobasmsim 10% Pd/C
(52 wr; comepxur 50% H>0O) u peakunoHHyr cMmech OapOOTHpPOBAM Ta3000pa3HBIM
BOJIOPOJIOM B T€UEHHE 3 4acOB. PEakIIMOHHYIO cMeCh (PUIBTPOBAIHN Uepe3 LEIUT U PUIbTPAT
KOHLIEHTpUpoBaau. HeounieHHblil NpOAYKT OUUIIAIN TOCPENCTBOM IpenapaTuBHO BOXKX
c NOJIy4eHUEM 4-(4-{[4-(3-ruppokcunpornun)-2-(tpudropmern)denun |MeTokcu § -3-
merokcudennn)-2H,4H,5H,6H,7H-tiupazono| 3,4-b Jnupunun-6-oHa (48 mr; Oembiii MOPOLIOK).
MC(OP") m/z 476,5 (M+H)".

CornacHo crocoly, aHajsormyHOMy crocoOy, omucanHomy aisi Ilpumepa 149, ¢
ucronb3oBanueM coenuHenuss no Ilpumepy 147 B KkauecTBe HCXOAHOIO BeELIECTBA H
COOTBETCTBYIOLINX PEAr€HTOB U PACTBOPHUTENICH ObLIO MOJyYEHO CIENYIOIIee COeAUHEHHE.

150: 4-(4-{[4-(2-amuHO>THN)-2-(TpUPTOPMETHIT )P EHIIT |METOKCH } -3-METOKCH(EHIIT )-
2H,4H,5H,6H, 7H-nupa3zono| 3,4-b |nupuanH-6-0H

CF, /c:H3 m\

H,N o) \ /N

MC(P*) m/z 461,2 (M+H)".
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151: 2-{4-[(2-meTokcu-4-{6-oxco-2H,4H,5H,6H, 7 H-nupa3zono| 3,4-b nupunun-4-
w1 jpenokcn )MeTr |-3-(TpupTopmMeTni )P eHIN § YKCYyCHAst KHCIIOTa

o

HO

I) C ucnone3zoBannem crnocoba, aHamornyHoro omucanHomy B craauu (I) u (II)
Ipumepa 120, 66 mr coenunenust no Ipumepy 148 npeppammanu B 2-{4-[(2-meTokcu-4-{6-
okco-2H,4H,5H,6H, 7H-upazono[ 3,4-b lnupuauna-4-un } eHokcu )MeTwn|-3-
(tpudropmeTn)pennn }ykCcycHyro kucaory (21 mr; Genbiii nopomok). MC(OP) m/z 461,2
(M+H)".

152: 4-(4-{[4-(1-rugpokcu-2-MeTrinmnponan-2-mn)-2-(tpudropmerwn)penn|-
MeTokcH }-3-merokcudennn)-2H,4H,5H,6H, 7 H-upazono| 3,4-b | nupunux-6-oH

I) Cornacho croco0y, aHaTOruaHOMY Crioco0y, onucanHomy B craguu (I1I) llpumepa
144, ¢ ucnionp3zoBanuem nonydernoro Ha craguu (II) Mpumepa 144 coenunenus (200 mr) u
1-meTokcu-1-(TpuMeTHIICHIIOKCH )-2-MeTiI- 1 -porieHa (121 mr) monyumnu metwin-2-{4-[4-
(1,3-nuokcomnan-2-mn)-2-merokcudenokcumeru|-3-(Tpudropmerin)pernn § -2-
MeTuponanoar (58 mr).

) K oxnaxxnernomy (0°C) pacTBOpY MOIYyUEHHOTO Ha MPEbIAyIIel CTaauH MPOIYKTa
(58 mr) B 6e3BomHOoM THF (1 mur) mobasmsuim LiAIH4 (0,51 mi; 1 M B Et20) B atmocepe a3ora.
Peaknnonnyro cmece nepememuBanu npu 0°C B TedueHue 30 MHHYT, 3aT€M TacUIu
nocpencrsoM nodasnerns no kamwsiM EtOAc mpu oxnaxnenunn. CMmech MOCIENOBaTEIbHO
IIPOMBIBAJIM  HACBIIIEHHbBIM BOJHBIM pacTBOPOM TapTpaTa Kalus-HaTpHUs JBa pasa,
HaceieHHbIM BogHbIM NaHCOs3 u paccosom, 3atem cymunn Hag MgSQOs, ¢unbrpoBanu u
KOHIIEHTPUPOBAJIH ¢ moyiyueHueM OecuserHoro macnia. Ero pacteopsiin B8 DCM u ounimmanu

IIOCPENCTBOM XpoMaTorpagpuu Ha CHJIMKaresie MpU UCTOIb30BaHUU rpaguenTta ot 0% no 50%
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EtOAc B rentane B kauecTBe 3JF0€HTa ¢ nonyueHuem 15 mr 2-(4-{[4-(1,3-nuokconan-2-mn)-2-
MeTOKCu(peHOKCH |MeTu § -3-(TpudTopmern)peHmn)-2-MeTuimponan- 1 -ona B BUIE
OecIBETHOrO Maca.

IIT) CornacHo cmocoly, aHamorudHomy crnocoOy, omucanHomy B craguu (IV)
Ipumepa 144, ¢ mnocneaylIUM NPUMEHEHHEM CIoco0a, aHaJOrMYHOTO  Crocoly,
onucanHomy B ctaguu (II) [lpumepa 1, nonyueHHoe Ha npenpInyiei craguu coequuenue (15
mr) npespamanu B 4-(4-{[4-(1-rugpokcu-2-merunnponan-2-mn)-2-(tpudropmerin)penn|-
MeTokcH }-3-merokcudenun)-2H,4H,5H, 6H, 7H-upazono[ 3,4-b | nupunuu-6-on (4 mr; Oenblii
nopomok). MC(DP") m/z 490,2 (M+H)".

153:  4-(4-{[4-(2-runpokcu-2-mMeTupornn)-2-(TpudTopMeTH ) ) eHUIT |METOKCH } -3 -

metokcudenun)-2H,4H,5H,6H, 7H-ttupazono| 3,4-b |nupunun-6-oH

‘o

I) Cornacuo crioco0y, aHamoruaHoMy croco0y, onucanHomy B cragum (I1I) llpumepa
144, c ucrionpzoBanueM nony4deHHoro Ha craguu (II) lpumepa 144 coenunenus (589 mr) u
1-(mpem-Oy TN AMMETUIICUIIMIIOKCH))- 1 -MeToKcnaTeHa (512 mr) momyumnu metun-2-(4-{[4-
(1,3-auokconan-2-ui)-2-MeTokcupeHokcH |MeTui | -3-(Tpudtopmerin)penmn)anerar (421
MT).

IT) TTony4enHoe Ha npenpiayiued craguu coeannenue (421 mr) pacrBopsui B 10 mi
oe3Bonnoro THF B atmocdepe a3ora. Peakimonnyr cMech oxnaxaanu 10 10°C u MemyieHHO
nobassuiu MeMgBr (1 mir; 3 M B Et20). PeakunoHHYI0 CMECh MepeMelnBaiil B TeUECHUE
30 MHHYT IIpU KOMHATHOW TeMIIEpaType M 3aT€M HarpeBaji ¢ OOpPaTHOM XOJIOAWIBHHKOM B
Te4deHHe 2 4acoB. PEaKIIMOHHYI0 CMECh OXJIAKAAIHN 0 KOMHATHOH TeMIlepaTypbl, J0OaBISIIH
2 v HacbimeHHoro BogHoro NHyCl 1 peakiMOHHYIO CMECh 3aTeM MepEeMEIINBAIN B TEUCHNE
HOYM TpU KOMHATHOH Temmneparype. JoGasmsmu 2 ma 2 M Bomaoro HCl u cmech
nepememuBany B TedeHue | aca. Ilponykr Tprkael skctparuposani EtOAc u o0bennHeHHbIE
opranuueckue ciou cymmwid Hag MgSO4, GpuibTpoBamu U KOHUEHTPUPOBAIN C MOJIYYCHUEM
1-(4-{[4-(1,3-nuokconaH-2-mi)-2-MeTOKCU(pEHOKCH | MeT } -3-(TprudTropmeTin)heHwn )-2-
METHIIIPOTIAaH-2-0J1a B BUJIE *KenToro Macia (387 mr). ITpoaykT ucronb30Baiv Ha CIeayOImen

craauu 0e3 JONMOJHUTEIBHOU OUUCTKHU.
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IIT) Cornacuo cnoco0y, aHaorHgHOMY crioco0y, onucaHHomy B ctaauu (II) llpumepa
1, nony4deHHoe Ha mpenpiayiuel craguu coeauHeHue (387 mr) mpespamanu B 4-(4-{[4-(2-
TUIPOKCH-2-METUIIIPOIIII )-2-(TpUPTOPMETHI )(PEHIIT |METOKCH } -3 -METOKCH(EHILT )-
2H,4H,5H,6H, 7H-ttupazono[ 3,4-blnupunun-6-ou (75 mr; Genwiii mopomok). MC(OPT) m/z
490,2 (M+H)".

154: 4-(4-{[4-runpokcu-2-(tpudpropMeTHi )H eHUI |METOKCH } -3 -METOKCU( EHILT )-

2H,4H,5H,6H, 7H-nupa3onol[ 3,4-b |nupuanH-6-0H

MC(OP") m/z 434,1 (M+H)".

I) PactBop momyuennoro Ha craguu (II) mpumepa 144 coenmnenus (100 wmr),
ouc(rmuuakonaro)audopa (88 mr) u KOAc (68 mr) B 1,4-nuokcane (1 mit) gerasupoBaiv a30TOM
B Teuerne 20 munyt. Jlobasmsiu Pd(dppf)Clz (19 Mr) u cocyn 3akpbiBaiy U IEpEMELTNBAIH B
MHKPOBOJIHOBOI! eun B TeueHue 16 uacos npu 80°C. Peakunonnyo cmech pazdasisiim Et2O
u unpTpoBann uepe3 nenuT. PunbTpaT KOHUEHTPUPOBAIN C TOJNYyYE€HHEM KOPUYHEBOT'O
macia. HeouMineHHBIM NPOAYKT OYHMINANIM HAa KOJOHKE C JAMOKCHUAOM KPEeMHHUs IpU
ucnonb3oBaHuu rpaguenta ot 0% no 50% EtOAc B rentaH B KauecTBe 3JIFO€HTA C OJy4YEHUEM
2-{4-[4-(1,3-auokconan-2-ui)-2-MeToKCUPeHOKCUMETHII | -3 ~(TpUPTOpMETHIT )P EHILT } -
4.4,5,5-retpamerui-1,3,2-muokcadboposnana (75 mr) B Buae OSCIIBETHOIO Maca.

IT) K pacTBOpY NMOJy4EeHHOT0 Ha MpeabIAyIlel cTaaun coenuHaeHus (75 Mr) B MeTaHOJIe
(4 mun) nobassmu 30% (Macc.) pacTBop nmepokcuaa Boaopona B Bone (425 mkin). [TonyueHHbIi
pacTBOp NepeMellnBaId TP KOMHATHOM TemrepaTtype B TedeHue 1 gaca. PeakinoHHyro cMech
raciiid CyJib(HUTOM HaTtpusi (IIOPOLIOK) W OPraHMYECKHE PACTBOPUTENH BBIAPUBAIU TIOX
BakyyMoM. [TonyueHHY0 BOIHYIO CYCHEH3HIO pa3daBisiM BoAoH u 3kctparuposanmu EtOAc.
Opranuueckuil cioil mocienoBaTeNbHO MpOMbIBAIM HacbhllleHHbIM BoAHbIM NaHCOs u
paccosnom, 3ateM cyuuid Hag MgSO4, puibTpoBau 1 KOHLIEHTPUPOBAIH C MTONydeHHeM 4-[4-
(1,3-nuokconan-2-un)-2-merokcupenokcumern|-3-(tpudropmermn)penona (60 mMr) B Buae
6nenHo-xenToro Macna. [IpogyKT HCnonp30BaIi Ha ClieAyIoIel cTanquu Oe3 JOMOTHUTEIBHOMI

OYMCTKH.
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IIT) CornacHo cmnocoly, aHajdorudyHomy crocody, omucanHomy B craauu (IV)
IIpumepa 144, c moCHenyrIINM NPUMEHEHHEM CIoco0a, AaHaJOTUYHOro  Crocoly,
ormrcanHoMy B craauu (II) Ilpumepa 1, nonyueHHoe Ha peabIAyLIel cTanuu coenuHerue (60
mr) npespamanu B 4-(4-{[4-(1-rugpoxcu-2-merunnponas-2-min)-2-(tpudropmernn)penni|-
MeTOKcH }-3-metokcudennn)-2H,4H,5H, 6H, 7H-nupazono[3,4-b jnupunun-6-on (23 wmr).
MCOP") m/z 434,2 (M+H)".

155: 4-(4-{[4-(2-runpoxcuatii)-2-(TpudropmeTin)peHns | MeTokcH § -3 -
metokcudenwn)-2H,4H,5H,6H, 7 H-ttupazono| 3,4-b |nupunun-6-oH

CF, CH, H

N
O/ Ny
\ /
HO O NH
O

I) K pacteopy (0°C) nmonyuenHoro Ha ctaguu (I) Ipumepa 151 coennnenus (93 mr) B
6essogaom THF (1 mun) moGasmsmu LiAlHs (0,86 mu; 1 M B Et20) B armocdepe asora.
Peaxnuonnyro cmech nepememusanu npu 0°C B TeueHume 90 MMHYT W 3aTeM TacUiu
nocpencrsom podasnerus no kamwmsiM EtOAc mpu oxnaxknenun. Cmech NocCienoBaTeIbHO
NPOMBIBAIM HACBIIIEHHBIM BOJAHBIM pPacTBOPOM TapTpaTa KajMs-HaTpus JBa pasa,
HachieHHbIM BogHbIM NaHCOs3 u pacconom, 3atem cymn Hag MgSO4, ¢unbTpoBanu u
KOHLIGHTPUPOBAIU ¢ mojydeHuem 2-{4-[4-(1,3-nuokcosan-2-ui)-2-MeTOKCH()PEHOKCUMETHJ |-
3-(rpudropmermn)denmn jatan-1-oma (60 mr) B Buzme OecuBerHoro Macna. IIpoaykT
UCTIONIb30BAJIU Ha CIIeayroueii cranuu 06e3 JOMOTHUTEIbHONH OYUCTKH.

IT) Cornacuo criocody, aHanoruaHOMy criocody, onucanHomy B craguu (IV) Ilpumepa
144, ¢ nocnenyo0ImuM NPUMEHEHHEM CIIOC00a, AaHAJIOTUYHOTO CIIOCO0Y, OMMUCAHHOMY B CTAAHH
(IT) Tpumepa 1, noaydeHHOE Ha MpeAbINyLIeH cTanuu coeannerHue (60 Mr) mpespamany B 4-
(4-{[4-(2-runpokcusTun)-2-(TpudTOPMETIIT )P EHIIT | METOKCH | -3-METOKCH(EHIIT)-
2H,4H,5H,6H, 7H-nupa3ono[ 3,4-bmupunun-6-on (5 mr). MC(OP™) m/z 462,2 (M+H)".

CormacHo croco0y, aHajsormyHOMy crocoOy, omucanHomy ansi Ilpumepa 155, ¢
UCTIOJNIb30BAHMEM COOTBETCTBYIOLIUX HCXOMHBIX BELIECTB OBUIM MOJYYEHbI CIEAYIOLINe
COEMHEHUSI.

156: 7-(4-{[4-(2-ruppoxcuaTin)-2-(TpudTopMeTHI)H EHUIT |METOKCH § -3 -
merokcudenwn)-2H,4H,5H,6H, 7H-ttupazomno[4,3-b |nupunun-5-on



83

CF, CH, 4
HO o/ N
\ /)
o] NH
o
MC(OP") m/z 462,2 (M+H)".
157: 7-(4-{[4-(2-ruppoxcusTii)-2-(TpudTopMeTHI )H SHUIT |METOKCH } -3 -

metokcudenun)-2H,4H,5H,6H,7H-[1,2,3 tpuasono[4,5-b]nupuaun-5-oH

H

Ratgeste!

MC(OP") m/z 463,2 (M+H)".
158: 4-(4-{[4-(ruppoxcumeTin)-2-(TpudropmeTHi )P eHIUIT |METOKCH § -3 -
metrokcudpenwn)-2H,4H,5H,6H, 7H-ttupazono| 3,4-b |nupunux-6-oH

CF. c H
’ s N
fe) N
N\ /
HO o) NH
o)

I) [Tonyuennoe Ha ctagum (I) Ilpumepa 120 coennnrenue (200 Mr) cycrieHANPOBAIIH B
6essograom THF (4 mu1) u no xarmsim pobasnsiin BH3-MexS (321 mxa; 2 M B THF). ITocne
NepeMeIMBaHNS B TEUEHHE 2 YacOB MPU KOMHATHOH TeMIepaType no KarwsiM J00aBIIsuIN e1e
321 mxn BH3-MexS (2 M B THF) u peakunoHHYIO CMeCh NepeMeIInBain B TeueHne | Jaca.
Hobasnsmm 0,5 M Bomseiii HCl u mpoxykr skcrparupoBanin DCM meaxnsr u EtOAc.
OO0pennHeHHbIe OpraHuvYecKue ciiou cymuian Hax MgSO4, GubTpoBay 1 KOHIEHTPHUPOBAIIH.
HeouuieHHsli NpoAyKT OYHUINAIHN TOCpeAcTBOM npenapatusHoil BOXKX npu ucnonszoBanuu
n3okparrueckoro rpaguenta 35% ACN B H,O B xauectBe smroeHTa ¢ noayuenuem 4-(4-{[4-
(runpokcumetn)-2-(Tpudropmeri)heHu |MeTokcu § -3-metokcudennn)-2H,4H,5H,6H, 7H-
nupasoJio| 3,4-b Jnupunun-6-ona (6 mr) B Buze Genoro nopouka. MC(OP™) m/z 4482 (M+H)".



34

159: 4-[(2-meTokcu-4-{6-oxco-2H,4H,5H,6H, 7 H-tupazoino| 3,4-b nupunun-4-
w1 jpenokcn )MeTr |-3-(TpudpTopmMeTni )OS H3aIbACT U

CFq

I) Coenunenne no Ipumepy 42 (146 mr) pacreopsiin B 0essonnom THF (5 mu) B
atMocdepe aszorta. Pacteop oxnaxkganu no -78°C u nobasimsuiiu DiBAI-H (921 Mk, 1 M B
TOJTyOJie). PeaklIMOHHYIO CMeCh TepeMelTnBaIu B TedeHre 4 yacoB npu -78°C u 3aTeM racuiiu
1 M BogabiM HCI. PeaknmoHHYIO CMeCh HarpeBaju IO KOMHATHOH TeMIIEPaTyphl, MPOAYKT
Tpukabl 3kcTparupoBanu EtOAc 1 o0beTuHEHHbBIE OPTraHUYECKHE CJION ITPOMBIBAJIH PACCOJIOM,
cymmi Hag MgSOs, GuibTpoBaiu M KOHLIEHTPUPOBAIH C OJy4YeHHEM 1 76 MI HEOUHIIIEHHOTO
npoaykra. Heouumenssiii npoaykr cycneHaupoBand B ACN u TBepable BelllecTBa
ordunbTpoBbiBaId U npombBan ACN. @uubTpaT ynapuBail W HEOUYHINEHHBIH MPOAYKT
IBaKABI OYULIANHN C TIOMOLIBIO 0OpaIieHHoO-(ha30BoH (udiI-xpoMaTorpadpuu ¢ moxydeHueM 4-
[(2-meTokcu-4-{6-okco-2H,4H,5H,6H, 7H-nnpasono[ 3,4-bnupuann-4-un } penokcu)meTun |-
3-(Tpudropmerun)oensanbaeruna (14 mr; 6enbiii mopomok). MC(OP™) m/z 446,2 (M+H)".

160: 4-(4-{[3-(2-ruppokcustokcn)-2-(Tpudropmernn)denun |meTokcu } -3-
merokcudennn)-2H,4H,5H,6H,7H-nupazonol 3,4-b lnupuann-6-oxH
H

/

MH

I) Ananornuno cnocoOy, onucanHomy B craguu (I) Ilpumepa 1, monyummu 4-{[3-
Opom-2-(TpudTopmMeTIT)PeHNIT | METOKCH § -3-MeTOKCHOeH3aIbAeTH A, HaunHasgt ¢ 1-Opom-3-
(6pommeTun)-2-(TpudropmeTi)oOeH30a.

IT) Aranorudno criocody, onrcananomy B craanu (1) Ilpumepa 144, nonyueHHOe Ha
npenpAymeit cragun coenunenue (4,53 r) npespamanu B 2-(4-{[3-6pom-2-(TpudTopmern)-

(denmn|meTokcu }-3-meTokcudenmn)-1,3-aquokconas (4,5 r; 6eoe TBepaOe BEIIECTBO).
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IIT) Cmecr monyueHHOro Ha mpenpiayel craguu coequHenus (100 mr), 6Gpomuna
menu(Il) (16 mr) u K,COs (96 mr) B 6e3pogHoM dTHieHrHKoje (0,5 MiT) mepeMeInnBaiy mpu
130°C B Teuenne Houm. Peakunonnyro cmech pasOasisann EtOAc u mocnenoBarenbHO
npomeiBanu H>O, naceinenHbiM BogabiM NaHCO3 u pacconom. OpraHudeckuii ol 3arem
cymmnu Hag MgSOq, GuIpTpoBa M U KOHLUEHTPUPOBAIU C TOJYYEHHUEM JKEJITOrO TBEPAOTO
BemecTBa. Ero pacteopsuin B ACN U o4MIIany mocpencTBoM oOparieHHO-(pa3oBor (-
xpomarorpadpuu ¢ nonydernueM 2-(3-{[4-(1,3-nrokconan-2-ui)-2-MeTOKCU(PEHOKCH |METHI | -
2-(tpudTopmeriin)bpeHoKcH)3TaH-1-051a (28 Mr; OekeBoe TBEpIOE BEIECTBO).

IV) Amnanormyno cnocoOy, ommcanHomy B cragun (IV) Ilpumepa 144, c
NOCJIEAYIOLINM NMPUMEHeHHeM criocoda, onucanHoro B craauu (1) Ilpumepa 1, monyueHHOE
Ha MpenpIayLei ctanuu coenraeHue (28 mr) mpespamanu B 4-(4-{[3-(2-ruapoKCH3TOKCH)-2-
(Tpudropmermn)pernn|merokcu } -3-metokcudenun)-2H,4H,5H,6H, 7H-nupazonol 3,4-
blmupumun-6-on (12 mr; Genbiii nopomok). MC(IP™) m/z 478,2 (M+H)".

161: 4-(3-amunO0-4-{[2-(TpudTop™MeTHN)penun|merokcu } hennn)-2H,4H,5H,6H, 7H-

nupaszono| 3,4-bnupuauH-6-0H
CFy
( HMN

I) PacrBop NH4Cl (14 wmr) B Bome (1 wmu1) moGaBisuii B PacTBOP COEOUHEHHS IO

N,
MH
o

Mpumepy 67 (30 mr) B cmecu THF/MeOH (0,5 mn/0,5 mut) ¢ mocneayromum n00aBieHHEM
nopoka skenesa (15 mr). Peakunonnyto cmech nepemewmnBanu npu 70°C B TedeHue 4 4acos.
3areM peakIMOHHYK) CMECh OXJIKTAJIM O KOMHATHOH Temmepatypsl, pasbasmsuin EtOAc,
(bubTpOBaNM Yepe3 LEeJUT U KOHLEHTPUPOBAJIH C MOJNydeHHeM OeclBeTHOro macia. Macio
oUW mocpeAcTBoM mpemnaparuBHo BOXX ¢ monyuenuem  4-(3-amuHO-4-{[2-
(Tpudropmermn)pernn|meroxcu } pennn)-2H,4H,5H,6H, 7H-mupazono| 3,4-b | nupuauH-6-oHa
(14 mr). MC(DP") m/z 403,2 (M+H)".

162: 4-[2-(numeTnnamuHo)-4-{ [ 2-(TpudTopMeTHIT)hEeHII |METOKCH § peHIIT] -

2H,4H,5H,6H, 7H-nupa3zono| 3,4-b |nupuana-6-0H
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CFy

I) CornacHo crocoOy, anamorudHoMy criocoOy, onucanHomy B craauu (I) Ilpumepa
1, 2-prop-4-runpokcudensanpaerun (2 r) mpespamanu B 2-prop-4-{[2-(Tpudropmer)-
(benwn|meTokcu }oensanbaerun (4,1 r).

IT) TTonyuennoe Ha npensiaymei craguu coeqrnaenue (100 mr) pacteopsuti B DMF (2 mun)
u nobasmsum qumetwiaMuH HCl (32 mr) u KoCOs (109 wmr). PeakinoHHYO CMeCh HarpeBajiu
no 110°C u nepememmBaiu B TedeHHE 5 CyTOK. PeakIMOHHYIO CMeCh OXJaXAalu A0
KOMHATHOH Temrieparypbl u noOasisuin 10 mu Bombl. IIpoaykT TpUsKABI SKCTpardupoOBaU
EtOAc n oObennHEHHBIE OPraHUYeCKHEe CIIOM TPHIKAbI MPOMBIBAJIA PACCOJIOM, CYIIMJIA Hak
MgSO4, QuupTpoBasM M KOHLEHTPHPOBAIM C TOJNyYeHHEM 2-(AMMeTHIaMUuHO)-4-{[2-
(Tpudropmermn)pernn|merokcu jOenzanpaeruaa (107 wmr). Ilpoaykr ucnonb3oBanu Ha
cleayroIel craauy 0e3 TOMOIHUTENbHOW OUYUCTKH.

IIT) CornmacHo cmnocoly, aHamoruyHoMy crocoOy, onucanHomy B craauu (IT)
IIpumepa 1, nonyueHHoe Ha npenpiAyLIel ctaauu coenunenue (107 mr) npespamnanu B 4-[2-
(mumermnamuHo)-4-{[2-(Tpudropmerin)penun|merokcu  bennn|-2H,4H,5H,6H, 7H-
nupazono|3,4-b \nupunun-6-on (9 mr). MC(OP*) m/z 431,2 (M+H)".

163: 4-[3-(3-meTokcunponokcu)-4-{ [ 2-(tpudropmerin)pern | meTokcu } peru|-
2H,4H,5H,6H, 7H-nupa3ono[ 3,4-b | nupuanH-6-0H
CH,
/

&
CF3 /_/_ H
~

I) 4-®rop-3-rugpokcudensanpaerun (300 mr) u 1-6pom-3-merokcunponas (327 mr)
pactBopsiii B ACN (10 mi), nobasnsimn KaCO3 (647 Mr) v peakLIMOHHYIO CMECh HarpeBajy A0

70°C B TeueHue HOUU. PeakIIMOHHYIO CMECh OXJIaXaJId O KOMHATHOM TeMIepaTyphl U 3aTeM
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pacnpenensinu Mexay EtOAc u Bomoii. BogHblii ciioii sxcTparuposaiu eule 18a paza EtOAc u
0o0BbeNMHEHHBIE OpraHndeckue cion cyumnn Hag MgSOs, GuasTpoBany U KOHIEHTPUPOBAIH.
HeounineHHsbli MPOAYKT OYMIIAIN HAa KOJOHKE C AUOKCHIOM KPEMHHMs MPHU HCIIOJIb30BAaHUU
rpaguenta ot 0% 1o 30 % EtOAc B rentaHe B Ka4ecTBe 3JIFOCHTA ¢ nosydeHnem 4-prop-3-(3-
METOKCUTIPOTIOKCH )OeH3anbaeruaa (198 mr).

IT) K oxnaxxnernnomy (0°C) pactBopy [2-(Tpudropmernn)denni]meranona (193 mr) B
oe3BonHoM DMF (5 mn) nobasnsiun NaH (14 mr) B atmMocepe azorta. PeakiMOHHYIO cMecCh
nepemMemuBaiy B TeueHue 15 munyt npu 0°C, 3aTeM 100aBIIsLTH MOJyUYEeHHOE Ha TIPEIbITy e
cragun coenuHeHue (109 Mr) u peakUMOHHYIO CMECh TMEPEeMELIMBAINd TPU KOMHATHON
TEMIIepaType B TeUeHHe HOYHM. PeaklMOHHYI0 cMech pacnpenessuiu mexny EtOAc u Bopoil.
Bopnblit cnoli sxcTparupoBanu eme asa pasa EtOAc u oObenrHEeHHbIE OpraHHYECKHe CIIOU
cymma Hax MgSO4, GubTpoBain U KOHLIEHTPUPOBAIU. HeounImeHHbIH MPOAYKT OYUIIAIIH
Ha KOJIOHKE C TMOKCHIOM KPEMHMUsl ITPU UCIOJb30BaHuu rpagueHta ot 0% no 30% EtOAc B
rernTaHe B KAYeCTBE DJIFOEHTA C MOJTy4eHueM 3-(3-MeTOKCUTIPOOKCeH )-4-{ [2-(TpudTopmeTiun)-
(denmn|meTokcu }oer3anbaeruna (96 mr).

IIT) CornmacHo cnocoby, aHamoruyHoMy crocoOy, omucanHomy B craauu (II)
IIpumepa 1, monyueHHOE Ha MpenpIayLIel craauu coenunenune (96 mr) npespamanu B 4-[3-
(3-meroxcumnpornokcu)-4-{[2-(Tpudropmerun)pennn|meroxeu } pennn|-2H,4H,5H,6H, 7H-
nupasosio| 3,4-b Jnupunun-6-on (11 mr). MC(OP") m/z 476,2 (M+H)".

CornacHo croco0y, aHaJOTMYHOMY croco0y, omucanHoMy aisi Ilpumepa 163, c
UCIIOJIb30BAHHEM COOTBETCTBYIOLIMX HCXOAHBIX BEINECTB ObUIO MOJYy4YEHO CleAyoLIee
COEIMHEHHE.

164: 4-[3-(2-merokcuaToKCcH)-4-{ [ 2-(TpudTopmeTin)pernn | meTokcu } penn]-
2H,4H,5H,6H, 7H-nupa3onol 3,4-b |nupuanH-6-0H

O =—CH,
CF; /_/ ﬂ
L

o] NH

MCOP") m/z 462,2 (M+H)".
165: 4-(2-{[2-(TpudropmeTi)heHu|MeToKkcH j iupumMunnl-S-un)-2H,4H,5H,6H, 7H-

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



I) 2-Xnoprnupumuaun-S-kapbanbaerun (200 mr) u Cs2COs3 (914 wmr) 3arpyxanu B
xosOy u nobasnsm 15 Mt ACN. 3arem nobasinsuu 2-(tpudropmerin)oeH3mioBbii cnupt (186
MKJ) M PEAKLIHUOHHYI0 CMECh NEPEeMELINBAIA B TEUYEHHE YEThIpeX CYTOK IMPH KOMHATHOH
Temreparype. PacTBopuTenb BbIMAPUBAIN U HEOUHINEHHBIA MPOAYKT PACTIPENEISLTH MEXKIY
EtOAc u Bomoii. Bonublii cioli skctparupoBanu eme nsa pasa EtOAc u oObenuHeHHBIE
OpPTaHUYECKHE CJIOM TMPOMBIBAIM paccojoM, cyurmin Han MgSOs, ¢dunsrpoBamun u
KOHIIEHTPUPOBaIN. HeouuleHHbIH NPOAYKT OYHUINAIN TOCPEACTBOM OOpaleHHO-(a30BOM
¢mm-xpomarorpagpun ¢ momydeHuneM 32 wmr  2-{[2-(Tpudropmerin)peHn|MEeTOKCH | -
MUPUMHINH-5-KapOaibaernaa.

IT) CornacHo criocoby, aHanoruaHomy crocody, onucaHHoMy B craauu (II) Ipumepa
1, monmydeHHOoe Ha mpenbinymeidl cramun coenuHeHue (32 wmr) mpespamanua B 4-(2-{[2-
(TpudTopMeTIIT)(PEeHUIT |METOKCH } MTUpUMHUAUH-S-un)-2H,4H,5H, 6 H, 7H-nnpazono[ 3,4-
bmupumun-6-on (18 mr). MC(OP") m/z 390,1 (M+H)".

166: 4-(3-merokcu-4-{ [ 2-(Tpudropmernn)dennn|MeTokcu § peHu)-
2H,4H,5H,6H,7H-ttupazono| 3,4-b |nupunus-6-TuoH
CF, CH,4 H

/

fH

I) Coenunenue no lpumepy 1 (80 mr) cycnienauposanu B 6e3sogaom DCM (10 mn) B
armoc(epe azora. Jlobasnsm pearent JlaBeccona (39 Mr) u peakIMOHHYIO CMECh HarpeBaju
1o 30°C u mepeMeluBajd B TeUeHHE HOUYU. PacTBOpuTeNb BbIAapUBAld U HEOUMIIEHHbIN
MPOAYKT OYHINAIUA TOCPEACTBOM OOparieHHO-(pa30Boi (dI-xpoMaTorpadu, HCIONb3Ys
3arpy3Ky TBEPIOTO KOMITOHEHTA, c MOJIy4YeHUEM 4-(3-merokcu-4-{[2-
(TpudTopmermn)denun|merokcu } hennn)-2H,4H,5H,6H, 7 H-nupazono[ 3,4-b |nupunus-6-
ToHa (48 mr). MC(OP") m/z 434,1 (M+H)".
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167: 4-(3-merokcu-4-{[2-(Tpudropmern)pernn|merokcu } pennn)-

2H,4H,5H,6H, 7H-tupa3ono| 3,4-b |nupuanH-6-uMUH

I) Coenunenne no Mpumepy 166 (18 mr) pactBopsuiu B 7 H. ammuake B MeOH (1,5
M) B armochepe aszoTa. PeaklUMOHHYKO CMeCh TMepeMEelIMBaid B Te4YeHHe 4 4YacoB.
PacTBopuTens BeIMapyUBaIN M HEOUUIIEHHBIN MPOIYKT OYHIIAIN TOCPEICTBOM MPENapaTUBHON
B2XX ¢ mnonyuenuem  4-(3-merokcu-4-{[2-(tpupropmernn)denmn|meTokcu § heHmn)-
2H,4H,5H,6H, 7H-nupa3ono[ 3,4-b mupunnn-6-umuna (17 mr). MC(OP™) m/z 417,1 (M+H)".

168: 4-(3-metokcu-4-{[2-(Tpudropmerrn)pennn |merokcu } pernn)-/H,6H, 7H-

nuppodo|2,3-b lnupunnuH-6-0H

I) Cornacuo cnocoOy, aHaaoruuHoMy crocoOy, onucanuomy B cragum (I) Ilpumepa
1, 4-6pom-2-merokcudenon (2,6 r) u 2-(tpudropmerin)denzundpomun (3,06 r) npepparnanu
B 4-Opom-2-merokcu-1-{[2-(tpudropmernn)dhennn|merokcu } 6ensodn (4,64 ).

IT) Cornacuo cnioco0y, aHaOruYHOMY croco0y, onucanHoMy B ctaauu (1) llpumepa
154, nonyyeHHoe Ha npeAbIAyINeH cTaanu coenuHenue (2,32 r) npepamain B 2-(3-METOKCH-
4-{[2-(TpudTopmermn)penmn |meTokcH perni)-4,4,5,5-rerpamerai- 1,3, 2-nrokcadboponan
(2,32 1)

IIT) 4-Bpom-6-metokcu-/H-muppono[2,3-b|nupunus (243 mr), donua xamus (355 mr)
u TMS-CI (272 mxn) pactBopstmu B 15 M ACN, nHarpeBanmu no 80°C u mepememnBaiy B
TeueHue 3,5 yaca. PacTBopurensb BbIapyuBaiu U HEOUULLEHHBIN TPOAYKT PaCHPEAETAIN MEXKIY
Bonoii u EtOAc. Bomublii cioit skctparuposanu eme asa pasa EtOAc m oObenuHeHHbIe
OpraHUYeCKHe CJIOM MPOMBIBAJIH paccojioMm, cywmuiau Hag MgSOs U KOHLEHTPUPOBAJH.

Heounmennsiii npoaykt cycnenaupoBanu B cmecu ACN/Boma. Tsepable BeliecTsa
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orpunsTpoBbIBaN U poMbiBasin ACN ¢ nonyuenuem 4-iton-/ H-nuppo:o[2,3-b|nupuann-6-
ona (46 mr).

IV) 4-Hon-/H-muppono[2,3-b]mupunun-6-on (Iipumep 168, cramus III) (46 mr), 2-
(3-merokcu-4-{[2-(tpudropmernn)penmn|merokcu f pennn)-4,4,5,5-rerpamermin-1,3,2-
auokcaboponas (Ilpumep 168, craaus II) (108 mr) u K2CO;3 (49 mr) pacTBopsiam B 2 M cMeCH
1,4-nnokcan/Bona (3/1) B mpobupke At MUKPOBOJIHOBO# neun. CMech Aera3upoBaiu a30TOM
B TeueHue 15 munyt, nodasnsuiin Pd(PPhs)s (20 mr) u npoGupky 3akpbiBanu. PeakunoHHYO
CMecCh NepeMellnBaIi B MUKPOBOJIHOBOII reun B TedeHue 16 yacos npu 100°C. PeakinioHHyr0
cmech pasbasnmsiim EtOAc u  QuumbTpoBamu  dyepe3 uenut. PuibTpaT ynapuBamu U
HEOYHIIIeHHbIH MPOAyKT cycneHnupoBaiy B ACN ¢ HeOOMbIIUM KOJIHUYECTBOM BOAbL. TBepable
BemecTsa OTduubTpoBbiBANIM U mnpoMbiBal ACN ¢ monydenuem 4-(3-merokcu-4-{[2-
(Tpudropmermn)pernn|merokcu } pennn)-/H,6H, 7H-uppono[2,3-b lmupunuH-6-oHa (4 Mr).
MC(OP") m/z 415,1 (M+H)".

169: 4-(3-metokcu-4-{[2-(Tpudropmerrn)pennn|merokcu } pernn)-2H, 6H, 7H-
nupaszono| 3,4-bnupuauH-6-0H

CF, CH, o
U
O \ MNH
o

I) PactBop coenunenus o Mpumepy 1 (40 mr) u DDQ (131 mr) B 1,4-auokcane (1 mi)
nepeMernBany B TeueHue 1 vaca mpu 70°C. PacTBopuTenb BbIapuBaii U K HEOUUIIIEHHOMY
nponykTy nodasnsm HackimeHHb BoxHbIH K2COs3. BoaHblil ¢liol TpHKIbI SKCTparupoBaid
DCM. OObenuHeHHbIE OpPraHUYECKUE CJIOM MPOMBIBAIU paccoyioM, cyimmiaun Hag MgSOs,
¢unbTpoBaN U KOHUEHTpHpoBanu. [Iponykr pactBopsuin B HeOosbinom konmdectBe ACN,
THF wu Bomgpl. THF BbImapusany, W OPOAYKT 3aT€M OCaKAaucs. TBepiable BeleCTBa
OTQUIBTPOBBIBAIN W CYLIWJIA B BaKyyMHOHW me4yn ¢ mnonydeHneM 4-(3-merokcu-4-{[2-
(Tpudropmermn)pernn|merokcu } pennn)-2H,6H, 7H-mmpazono| 3,4-bmupunnna-6-oHa (3 Mr) B
BHJIE CBETJIO-KOPUYHEBOro TBepaoro Bemectsa. MC(OP') m/z 416,2 (M+H)".

CormacHo croco0y, aHajsormyHOMy crocoOy, omucanHomy aisi Ilpumepa 169, c

HCIIOJIb30OBAHUEM COOTBETCTBYHOIINUX HCXOAHBIX BEIICCTB ObuTH MOJIY4YCHbI CJICAYHOIINC

COCIUHECHUA.
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170: 4-(3-metokcu-4-{[4-merokcu-2-(tpudropmeTni)HeHNI |METOKCH § PEHIIT)-

2H,6H, 7H-nupazono|3,4-b lnupunus-6-0oH

CF CH, M
HsC 3 o/ \ N\N
\, /
0 NH
\
0

MC(OP") m/z 446,2 (M+H)".
171: 4-{3-metokcu-4-[(2-metokcudenmn)merokcu |penunn }-2H,6H, 7H-nupazomno| 3,4-
bmpuanH-6-0H

0—CH, CH,

S n\N
O~
O \ NH

MC(OP") m/z 378,2 (M+H)".
172: 4-(3-metokcu-4-{[3-(TpudropmeTrnn) mupuaNH-4-1i|MeTOKCH | peHNIT )-

2H,6H, 7H-nupazono|3,4-b \nupunus-6-oH

CF, O/CHa H\N
O~
\ / (@] \ NH
0

MCOP) m/z 417,2 (M+H)".
173: 4-(4-{[4-amuHO-2-(TpUdTOpMETHI ) EHNUIT |METOKCH } -3 -METOKCU( EHILIT )-

2H,6H, 7H-mupazono| 3,4-b lnupunus-6-0oH

CF C H
S O/ Hy N\N
\
H,N
0 NH
\
0

MC(P*) m/z 431,2 (M+H)".
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174: 4-(4-{[4-aueTun-2-(TpudpTopmMeTni )P eHUIT|METOKCH } -3-METOKCH(EHMIT )-
2H,6H, 7H-nupazono|3,4-b lnupunus-6-0oH

CFy

H,C

MC(OP+) m/z 458,2 (M+H)".
175: 4-(4-{[4->TIn-2-(TpudropMeTHi )H EHUIT |METOKCH } -3-METOKCH(SHMIT )-

2H,6H, 7H-mupazono|3,4-b lnupunus-6-0oH

CF,
MC(OP") m/z 4442 (M+H)".
176: 4-(4-{[4-(2-runpokcndTii)-2-(TpudTOopMeTHI )P EHNIT |METOKCH | -3-

merokcubenun)-2H, 6H,7H-niupazono| 3,4-b lnupunus-6-oH

CF CH, H
HO 3 o/ N\N
\ /
(o} \ NH
o}
MC(OP") m/z 460,2 (M+H)".
177: 4-(3-metokcu-4-{[3-merokcu-2-(tpudropmeTni)HeHUIT |METOKCH } (EHILIT)-

2H,6H, 7H-mupazono|3,4-b lnupunus-6-0oH
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MC(OP") m/z 446,1 (M+H)".
178: 4-(3-metokcu-4-{[5-merokcu-2-(tpudropmerni)HeHUIT |METOKCH } (P EHILT)-

2H,6H, 7H-mupazono| 3,4-b lnupunus-6-0oH

MC(OP") m/z 446,1 (M+H)".
179: 4-(4-{[4-pTop-2-(TpudTopMeTniT )P EHNUIT|METOKCH } -3-METOKCH(PEHMIT )-
2H,6H, 7H-nmupazono|3,4-b \nupunus-6-0oH

MCOP") m/z 434,1 (M+H)".
180: 4-(4-{[2-(mudropmerokcu ))penmn|merokcu }-3-metokcudenvn)-2H,6H, 7H-

nupaszono|3,4-b | nupuauH-6-0H
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MC(OP") m/z 414,1 (M+H)".
181: 4-[(2-meToxcu-4-{6-oxco-2H,6H,7H-nupazono|3,4-b]nupuann-4-un } penoxcu)-
meTu|-3-(TpudTopMeTH)0eH30HUTP I

H
CF3 CHs N
f ¥

MH

MCOP") m/z 441,1 (M+H)".
182: 4-{3-merokcu-4-[(2-merokcu-S-uutpodernn)merokcu |penun }-2H, 6H, 7H-

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

MC(QP*) m/z 423,1 (M+H)".
183: 4-[4-(Censunokcn)-3-merokcudenun|-2H, 6H, 7H-nupasono| 3,4-b | nupunns-6-oH

MC(OP") m/z 348,1 (M+H)".
184:  4-{4-[(2-Opom-4,5-numerokcudeHmnn)MeTokcH|-3-merokcudenwn }-2H,6H, 7H-

nupaszono|3,4-bnupuauH-6-0H
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Br

MC(OP") m/z 486,1 (M+H)".
185:  4-{3-merokcu-4-[(nmupunun-2-un)merokcu |penwn }-2H,6H, 7H-nupazono| 3,4-

bnupunnH-6-0H

\

MC(OP") m/z 349,1 (M+H)".
186: 4-(4-{[2,4-0uc(TpudTopmermin)peHokcu |mernn }-3-merokcudennn)-2H,6H, 7H-

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

MC(OP") m/z 484,1 (M+H)".
187:  merun-4-(4-{[2,4-6uc(rpudropmerni)peHokcu |MeTnn }-3-mMeTokcudeHn )-6-

okco-2H,4H,5H,6H, 7H-tmupazono| 3,4-b lnupuauH-5-kapOokcunar
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I) Cornacuo criocoOy, aHanoruuHOMY criocoOy, onucanaomy auist eraaui ¢ (I) mo (IT)
IIpumepa 96, ¢ UCrONB30BaHUEM COOTBETCTBYIOLIMX HMCXOIHBIX BEIECTB OBLT MOJy4eH 4-
{[2,4-Ouc(Tpudropmernin)heHoKCH |METH } -3-METOKCUOEH3aIbACT U],

IT) Ionyuennslit Ha mpeabinyei craguu npoaykt (50 mr), kucaory Menbapyma (19
mr) u 3-amuHomnupason (11 mr) pacteopsiin B MeOH. PeakinoHHYIO CMeCh MepeMelnBaIu
NpU KOMHATHOW TeMIepaType B TEUEHUE 5 4aCOB M paCTBOPHUTEIb BHIMAPUBAIU B TIOTOKE a30Ta.
Jro npuBeno k nonyueHHro 4-[4-[[2,4-Ouc(tpudropmern)peHoKCH |MeTHII|-3-METOKCH-
¢bennn]-6-okco-2,4,5,7-rerparuaponupazono| 3,4-bnmupuaun-5-kapOOHOBOH KUCIOTHI (69 Mr)
B BHUJIE JKEJITOTO Maca.

IIT) DIAD (33 mki) mo kamsiM podaBimsuin k oxjiaxkaeHHoMy (0°C) pactsopy PPhs
(44 wmr) B 6e3BogHom THF (1,5 mi) B atmocdepe azora. Ilocne nepemernnBaHusi B TEUCHNE
30 muHyr nobaBmsumm MeOH (53 wki) ¢ mocienyroummM 100aBICHHEM [0 KaIusM
MOJIYYEHHOTO Ha MpenbInyIel craguu npoaykra (69 mr), pacresoperHoro B 6essogHom THF
(1 mur). PeakiMoHHYIO CMeCh HarpeBajy OO KOMHATHOW TEMIIEpaTypbl U MEPEMELINBAIN B
teyenne |1 yaca. JloOaBisuin BOAy WM BOHIHBIN Ciiol Tprokael SkcrparupoBaiu EtOAc.
OOpenuHeHHbIE OpPraHUYECKHE CJIOM NPOMBIBAIM paccojioM, cymmind Hag MgSOs u
KOHLIEHTpUpoBaIyu. HeounimeHHbIH MPOAYKT OUNIIAIN Ha KOJIOHKE C AMOKCUIOM KPEMHHUS TIPU
ucnosp3oBanuu rpaauenta ot 0 no 5% MeOH B DCM c¢ nocnenyroei obparneHHO-(pa30Boi
b u-xpomarorpadueit npu ucnonpzoBanuu rpaauenta cmecu ACN/H20O ot 20/80 mo 90/10
B Ka4eCTBE JJIIOCHTA C nonydenueM metui-4-(4-{[2,4-6uc(rpudropmernn)denokcu |merun } -
3-merokcudenmn )-6-oxco-2H,4H,5H, 6H, 7H-nupazono| 3,4-b lnupunun-5-kapbokcunara (18
mr). MC(OP) m/z 544,4 (M+H)".

188: 4-(4-{[2,4-6uc(tpudropmerni )heHokcH [MeTH } -3 -MeTokcuderm )-N,N-
numetun-6-okco-2H,4H,5H, 6H, 7H-tiupazoo| 3,4-b Jnupunun-5-kapOokcamua

/

H,C
I) ITony4ennerii Ha cragum (II) lpumepa 187 mponyxt (16 mr), DMAP (4,8 mr) u

mumetmnamud HCI (2,7 mr) pacteopsiiu B DCM (1 M) B atmocdepe azora. Jlobasmsuin EDC
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(8,1 Mr) m peakIHOHHYIO CMeCh I€peMeIlMBajl B TeueHHe | dYaca NpH KOMHATHOMN
temneparype. JloOaBnsimu Boay W BONHBIA ClOH Tpuxkabl SkcrparupoBamu DCM.
OOpenuHeHHbIE OpPraHUYECKHEe CJIOM MPOMBIBAJIHM PAcCOJOM, CYLUIMJINW Ha (UIbTpe aJs
pasneneHus a3 U KOHIEHTPUPOBAIH. [IpOAYKT OUYMINANIN TOCPEACTBOM O0paIleHHO-()a30BOit
npenaparusHoit BOXXX nmpu ncnonp3osanun rpaauenta cvecu ACN/H20 ot 10/90 o 100/0 ¢
MOJIyYeHHEM 4-(4-{[2,4-6uc(tpudropmerni)heHokcH [MeTH } -3-MeToKCU( eHmT )-N,N-
aumetnn-6-okco-2H,4H,5H,6H, 7H-mupazono| 3,4-bnupunun-S-kapbokcamuna (6 wr).
MC(OP") m/z 557,5 (M+H)".

189: 4-(3-merokcu-4-{[4-metun-2-(tpudTopMeTiin )peHOKCH |MeTHI § hEHMIT )-
2H,4H,5H,6H, 7H-nupa3zono| 3,4-b |nupuanH-6-0H

CF;

H,C

I) Ananornuso crocody, onucanaomy B craauu (1I) Ilpumepa 144, nonyyanu 2-[4-
[[4-6pom-2-(TpudTopmeTiut)peHoKCH | MeTwI|-3-MeTOKCH-(peH |- 1,3-THOoKCOoIaH, HauyuHas C
nosyueHHoro Ha ctaauu (I1I) Ilpumepa 96 nponykra.

II) TpumerunGopokcun (0,38 wmu) u Pd(I)Cl2(PPhs); (30 mr) npoGaBmsum k
Jera3upOBaHHON CYCIIEH3UHU IMOJIyUeHHOTrO Ha mpenbinymel craauu npoaykra (190 mr) u
K3PO4 (280 wmr) B 1,4-nuokcane (1 min). Peakimonnyro cmech HarpeBaiu 10 100°C B TeueHue
1 yaca B MUKPOBOJTHOBOH neun. PeakiironHyro cmech pazdasisutn EtOAc u npoMbIBaji BOJOH,
BonHbIM 2 H. HCI, BomubiM 2 H. NaOH, Bonoii u pacconiom. Opranudeckyro a3y GuabTpoBaiu
yepe3 Henut, cymid Hag MgSOs4 ¥ KOHLEHTPUPOBAIHM IMOJA BAKYYMOM C IMOJyYEHHEM 3-
MeTokcu-4-[[4-meTnn-2-(tpudropmerun)perokcu |meTmn | penn]-1,3-nuokconana (164 mr).

IIT) Ananoruuno crocody, onrcanaomy B craguu (IV) Illpumepa 144, nonyyeHHoe Ha
npenpiaymeil craguu coenuHeHue (164 wmr) mpespamanu B 3-MeTokcH-4-[[4-meTmin-2-
(Tpudropmerin)perokcu |merni|oenzanbaerun (74 mr).

IV) Ananoruuno crocoOy, onucanaomy B cragum (II) Ilpumepa 1, nmonydeHHOe Ha
npenpiaymeil cranuu coenunenue (73 wr) mpespamanu B 4-(3-merokcu-4-{[4-mermn-2-
(Tpudropmerin)enokcu |merwn j bernn)-2H,4H,5H, 6H, 7H-tupazono| 3,4-b lmupuauna-6-o1 (37
mr). MC(OP") m/z 432,4 (M+H)".
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190: 4-(4-{[2,4-6uc(rpudropmerni)peHoKcH |MeTUI } -3-MeTOKCH(EHNIT )-
1H,2H,3H,4H, 6H-ttuppono|3,4-b lnupunus-2-0H

CF3 H

H,C—0 \ /

FsC )
NH

o

I) Cornacuo criocody, aHanoruaHoMy crocody, onrcanHomy auist craguii ¢ (I) mo (I1T)
Ipumepa 96, c UCTIONB30BAHUEM COOTBETCTBYIOLINX MCXOAHBIX BELIECTB MONyYHiH 4-{[2,4-
ouc(tpudropmerii )PeHOKCH |MEeTHI § -3-METOKCHOEH3abASTH .

II) Bpomun (sTtokcukapbonmnmermn)rpudennndocponns (2,27 r) nobapmsimm K
cycnensun BuOK (654 mr) B Et20 (20 mn). ITony4yennyro cmech nepemermsanu npu S0°C B
TeueHue 30 MHUHYT M 3aTe€M OXJXIaJIU A0 KOMHATHOW Temmneparypbl. [lonmydeHHoe Ha
npenpiaymeii craauu coepunenue (1,01 r) pacrsopsuiiu B Et2O (15 M) um noGammsimn B
PEAKLMOHHYI0 CMeCh. PEakIIMOHHYIO CMeCh MepeMEelINBaIi B TEYEHUE HOUH, 3aTEM TacHIIU
BOJIOM M BOIHBIN CION Tprokabl skcTparupoBanu EtO. OOpennHeHHbIE OpraHMYeCcKHe CIOU
cymmwin Hag MgSOs4 M KOHLEHTPHPOBAIU MpPU TOHIDKEHHOM pAaBiieHHH. HeounineHHbIN
NPOAYKT OYHUINAIN Ha KOJIOHKE C TUOKCUOM KPEMHHUS MPHU UCIIOIb30BAHUH rpaanenTa ot 0 1o
20% EtOAc B renraHe c nosnyueHueM dTHI-(F)-3-[4-[[2,4-Ouc(tpudropmerin)derokcu]-
MeTuJ |-3-MeToKcu-penus |npomn-2-enoara (932 mr).

IT) Bpomun Bununamarawus (1,0 M B THF; 6,25 mut) noGasiisiyii o KaruisiMm K CyCIeH3UH
denuncynbpanunmenn (362 mr) B 6e3sonnom THF (10 mur) npu -40°C B atmocdepe azora.
PeaknnonHyro cmech ocTaBisuiu st gocTikeHus -25°C u cHoBa oxnaxnanu 1o -40°C. Ilo
KarusiM JOOaBIISUIH TIOJyYE€HHOE Ha Mpenpiayen craauu coequaenue (930 mr) B 0e3BOgHOM
THF (10 mu1) 1 peakIMOHHYIO CMeCh IiepeMernnBaiy B TeueHue 15 munyT npu -40°C. Peakiuro
OCTaHABIIMBAJIU MTOCPEICTBOM BBUTUBAHUS cMeCH B HachiteHHbIN BoxHbIiH NH4Cl. [Tonyuernoe
TBEPOE BEINECTBO OTPWIBTPOBBIBAIM W (uubTpaT aABakAbl 3SKcTparuposaimn EtOAc.
OOvenuHeHHblE OpraHudeckue cion cymmiad Hax MgSOs W KOHLEHTPUPOBAIM TIPHU
NOHM)XEHHOM JaBJIeHMH. HeouyHnmeHHbII MPOAYKT OUYMINATU Ha KOJOHKE C JAUOKCHIOM
KPEMHMsI IpU Ucnosip3oBaHuu rpaauenta ot 0 1o 30% EtOAc B rentase ¢ mojy4eHUeM STUJI-
sTHn-3-[4-[[2,4-6uc(TpudTopmerun)peHokcu |merun|-3-merokcu-pernn|nenr-4-esoara (300

MT).
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IV) Ilonyuenneii Ha npenbinymeii craguu npoaykt (300 mr), TEMPO (40 wmr) u
BuONO (167 mxu) pactBopsinu B 1,4-nuokcane (5 mu), Harpesanu 1o 80°C u nepemernnpaiu
B TeUeHHE 2 CYTOK. B peaxkiuoHHyI0 CMecChb NOOABSUIM BOAY M BOJHBIA CJIOW TPYOKIBI
skctparupoBain DCM. OObenuHeHHbIe oOpraHuveckue ciou cymwmwi Hang MgSOs u
KOHLIEHTPUPOBAIXU IPU TOHI)KEHHOM JaBjieHud. HeouMineHHbIN NpPOAYKT OuYMINaNu Ha
KOJIOHKE C IMOKCHJIOM KpeMHHUsI Ipu ucrnoyib3oBaHuu rpanguenta ot 0 no 30% EtOAc B renrane
¢ noaydenuem 3twi-(£)-3-[4-[[2,4-0uc(tpudropmerni)peHokcH |MeTwI | -3 -MeToOKCU-peHm | -
S-autponent-4-enoara (190 mr).

V) TOSMIC (72 mr) nobasnsuiu k pactBopy fBuOK (83 mr) B 6e3Bogrom THF (1 mun)
npu -78°C u nepememuBanu B TedeHue 15 munHyT. IlonyueHHoe Ha mpenbinylnel cTaauu
coequnenue (190 mr) pacreopsuin B O6e3BomHoM THF (4 mut) m mo karuisiMm J00aBiisid B
peaxkoHHY0 cMeck. [Tocne nepememnBanus B TeueHue 10 Munyt npu -78°C peakLIMOHHYIO
cMech BbUTHBaNM B HachleHHbIH BogHbI NH4Cl u BOgHBIN CIIONH TPHIKIBI SKCTPArHPOBAIIH
EtOAc. ObbennaeHHbIE OpraHudeckue cion cymuian Hax MgSO4 U KOHIEHTPUPOBAIH MPH
NOHM)KEHHOM JaBJIeHMH. HeouyHnmeHHbII NPOAYKT OYMINATU Ha KOJOHKE C JUOKCHIOM
KPEMHMsI IPU UCIIOJB30BaHuU rpaauenTa ot 0 1o 50% EtOAc B rentase ¢ mojgy4eHUEM 3TUII-
3-[4-[[2,4-0uc(TpudTopmernin)penokcu |MeTi -3 -mMeTokcu-penm |-3-(4-aurpo- 1 H-nmuppos-
3-un)nponanoara (70 mr).

VI) K pactBopy nosyueHHOro Ha npensiayiueit cranuu coeaunenus (50 mr) 8 AcOH
(1,5 mi) nobaBismu 1MHKOBYIO MbUTb (59 Mr). Peakimonnyto cmech Harpesanu no 50°C u
nepeMeriuBany B TedeHne 30 MHHYT. PeaknMOHHYI cMmech (MUIBTPOBAIN uepe3 LENUT U
ocanok Ha ¢(uibTpe npombiBanu EtOAc. ®@uubTpaT NPOMBIBAIN HACHIIIEHHBIM BOJHBIM
NaHCOs u Bomoit u 3arem cymunu Haa MgSOs4 M KOHLEHTPUPOBAIM NPU MOHUKEHHOM
napyieHMH. HeouuIneHHbI TPONYKT OYHMINAIM HAa KOJOHKE C JHOKCHIOM KPEMHHS MpH
ucnojyip3oBanuu rpaauenta ot 0 1o 4% MeOH B DCM ¢ nocnenyroniei odparineHHO-(ha30BOM
¢dmm-xpomarorpadueii mpu ucnonp3oBaHuu rpagueHta ot 40 mo 90% ACN B H»O
(conepxameii 0,1% TFA) ¢ nmonyuernem 4-(4-{[2,4-0uc(tpudropmerin)penokcu |meTwn }-3-
merokcudennn)-/H,2H,3H,4H,6 H-nuppono| 3,4-bmupunnn-2-ona (11 mr).

MC(OP") m/z 4854 (M+H)".

191: (4R)-4-(4-{[2,4-6uc(rpudTopmernin)peHOKCH |METUI } -3-MEeTOKCH(EHNIT )-
2H,4H,5H,6H, 7H-tupa3zono| 3,4-b |nupuana-6-0H

[(+)-4-(4-{[2,4-Ouc(TpudropmeTrin ) peHOKCH |MeTHII } -3-METOKCU( EHIIT)-
2H,4H,5H,6H, 7H-ntupazono| 3,4-b|nupunux-6-oH]|
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CF, H
H.C—0O \N
T \ /
F.C 0
faann NH
0.

192: (45)-4-(4-{[2,4-Ouc(tpudropmeTin)peHOKCH |MeTHI | -3-MeTOKCU( EHIUIT)-
2H,4H,5H,6H, 7H-nupa3ono[ 3,4-b | nupuanH-6-0oH

[(-)-4-(4-{[2,4-Ouc(TpudTopmeri)peHOKCH |METHI } -3 -MeTOKCH( EHIL )-
2H,4H,5H,6H, 7H-nupazono| 3,4-b |nupunuH-6-0H]|

CF; H
~
H,C—0 \ /N
F.C o)
, NH
0.

Otnenbubie 3HaHTHOMEpH! 1O Ilpumepy 100 moryT ObITH MOJNYYEHBI MOCPEICTBOM
XHUpaJbHOrO pasaeneHus. 20 mr pauemudeckoro coenunenus no lpumepy 100 pactsopsiiu B
1 M IPA (u3onponuiosslii ciupT). PacTBop BBOAMIN B XMpasbHYIO npenapatuBHyo BOXX
CUCTEMYy, UCNONb3ysl KOINOHKY AD u m3okpartuueckuil rpaguent 5% EtOH, 12% IPA u 83%
rentaHa ¢ nonyueruem 7 mr (+)sHantuomepa (llpumep 191) u 7 mr (-)anantuomepa (Ilpumep
192).

AbGcomroTHas koHurypamus coequHeHuii mo Mpumepam 193-220 HeusBecTHa. DTH
COCUHEHMs] XapaKTepU3yIT IO HX ONTHYECKOMY BpALEHHUIO C HCIOJIb30BAaHHEM
MOJIIpUMETpA.

CornacHo cnocoQy, aHAJIOTHYHOMY C1Ioco0y, onucanHomy aisi [lpumepos 191 u 192,
C UCTIOJIb30BAHUEM COOTBETCTBYIOIIMX UCXOAHBIX BeecTB 1 MeTona BOYKX Obun momyyeHsl
CJIENYIOLHE COSAUHEHUSL.

193: (+)-4-(4-{[4-xnop-2-(TpudTropmeTniT)HEHOKCH |METHII } -3-METOKCUPEHUIT )-
2H,4H,5H,6H, 7H-nupa3ono| 3,4-b |nupuanH-6-0H

194: (-)-4-(4-{[4-xnop-2-(TpudTopMeTHIT)PEHOKCH |METHII | -3 -METOKCHUDEHIT )-
2H,4H,5H,6H, 7H-nupa3zono| 3,4-b |nupuanH-6-0H

195: (+)-4-(4-{[4-(muropmeTnn)-2-(Tpud TropmeTiin)peHokcH |meTu | -3-
merokcudenn)-2H,4H,5H, 6H, 7H-mupazono| 3,4-b jnupuanH-6-oH
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196: (-)-4-(4-{[4-(mudpTopmern)-2-(TpudTOopMeTUIT )P EHOKCH | METHII | -3 -
merokcudenn)-2H,4H,5H, 6H, 7H-mupazono| 3,4-b JnupuanH-6-oH

197:  (+)-4-(3-merokcu-4-{[4-meTokcu-2-(Tpud TopMeTHI ) PEeHUI | METOKCH | heHMIT)-
2H,4H,5H,6H,7H-niupazono| 3,4-b lnupuux-6-oH

198:  (-)-4-(3-merokcu-4-{[4-meTokcu-2-(TpudropmMeTnT)heHUI | METOKCH | heHwMI)-
2H,4H,5H,6H, 7H-nupa3ono[ 3,4-b JnupuanH-6-0oH

199: (+)-4-(4-{[4-auerun-2-(TpudTopmMeT ) eHN |METOKCH } -3-MeTOKCH( SHMIT )-
2H,4H,5H,6H, 7H-nupa3zonol 3,4-b |nupuanH-6-0H

200: (-)-4-(4-{[4-aueTmn-2-(TpudropMeTHI )H EHNUIT | METOKCH } -3 -METOKCU( EHILT )-
2H,4H,5H,6H, 7H-nupa3zono| 3,4-b |nupuanH-6-0H

201:  (+)-7-(3-merokcu-4-{[4-merokcu-2-(Tpupropmerni)peHnn |MeTokcH § heHu)-
3H,4H,5H,6H,7H-[1,2,3|tpua3ono[4,5-b|nupunun-5-on

202:  (-)-7-(3-metokcu-4-{[4-merokcu-2-(Tpudropmerni)peHnn |MeTokcH § heHm)-
3H,4H,5H,6H,7H-[1,2,3|Tpua3ono[4,5-b|nupunux-5-oH

203: (+)-4-(4-{[4-amun0-2-(TprdTOpMETNIT )P EHUIT |METOKCH } -3-METOKCH(EHNIT )-
2H,4H,5H,6H, 7H-ntupa3zono| 3,4-b |nupuanH-6-0H

204: (-)-4-(4-{[4-amuHO-2-(TprdTOpMETII )P EHNIT |METOKCH | -3-METOKCHU(D EHII)-

2H,4H,5H,6H, 7H-tupa3zono| 3,4-b |nupuanna-6-0H

20S: (+)-7-(4-{[4-amuHO-2-(TpUPTOPMETUIT )P EHUI | METOKCH } -3 -METOKCH( EHILIT )-
2H,4H,5H,6H,7H-[1,2 3 |rpuazono[4,5-b|nupuaun-5-on
206: (-)-7-(4-{[4-amunHO-2-(TpudTOpMETHI )P EHII |METOKCH | -3-METOKCU( EHIUI)-

2H,4H,5H,6H,7H-[1,2 3]tpua3ono[4,5-b|nupunun-5-oH

207: (+)-4-(4-{[4-oTun-2-(TpudTopmMeTn ) eHUI |METOKCH } -3-MeTOKCH(EHMIT )-
2H,4H,5H,6H, 7H-nupa3onol 3,4-b |nupuanH-6-0H

208: (-)-4-(4-{[4->Tun-2-(TpudropmeTi )P eHmI |METOKCH | -3-MeTOKCU( €HIUIT)-
2H,4H,5H,6H, 7H-nupa3ono| 3,4-b |nupuanH-6-0H

209:  (+)-4-(4-{[4-runpokcu-2-(TpudropmeTi)PeHmIT|METOKCH | -3-MeTOKCHU( EHIIT)-
2H,4H,5H,6H, 7H-nupa3ono| 3,4-b |nupuanH-6-0H

210:  (-)-4-(4-{[4-runpokcu-2-(TpudropmeTi )P eHmIT |METOKCH | -3-MeTOKCH( EHIUIT)-
2H,4H,5H,6H, 7H-upa3zono| 3,4-b |nupuana-6-0H

211: (+)-4-(4-{[4-(2-runpoxcuaTin)-2-(TpudropMeTHiT)pEHIIT | METOKCH }-3-
merokcubenwn)-2H,4H,5H,6H, 7 H-upa3zono| 3,4-b | mupuann-6-oH
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212: (-)-4-(4-{[4-(2-runpoxcryTiin)-2-(TpudTopMeTII )(PEHUIT | METOKCH } -3 -
meroxcudennn)-2H,4H,5H,6H, 7H-nupasono| 3,4-bnupunnn-6-oH

213: (+)-4-(3-merokcu-4-{[4-meTnn-2-(Tpudropmerni)peHOKCH |MeTHII } HEeHIT )-
2H,4H,5H,6H,7H-niupazono| 3,4-b lnupunux-6-oH

214: (-)-4-(3-merokcu-4-{ [4-meTnn-2-(tpudropmern)peHokcu |MeTin § peHn)-
2H,4H,5H,6H, 7H-nupa3ono[ 3,4-b |nupuanH-6-0H

215: (H)-4-(4-{[2-(mudpropmernn)-4-(Tpudropmern)penokcu |meTun § -3-
merokcudenun)-2H,4H,5H, 6H, 7H-tiupazo;o[ 3,4-b jnupuauH-6-oH

216: (-)-4-(4-{ [2-(mupTopmerm)-4-(TpruTOpMETHI )P EHOKCH | METHII § -3 -
merokcubenn)-2H,4H,5H, 6H, 7H-nupazono| 3,4-b [ nupunuH-6-oH

217: (+H)-4-(4-{[2,4-6uc(nudropmeTin)PpeHOKCH |METHII | -3 -METOKCUDEHIT )-
2H,4H,5H,6H, 7H-nupa3zono| 3,4-b |nupuanH-6-0H

218: (-)-4-(4-{[2,4-Ouc(nudTopmerni)peHOKCH |METHI } -3-MeTOKCH(EHNIT)-
2H,4H,5H,6H, 7H-nupa3zono| 3,4-b |nupuana-6-0H

219:  (+)-4-{4-[(2,4-numernndenokcu)mern|-3-meroxcupennn }-2H,4H,5H,6H, 7H-
nupaszono|3,4-bnupuauH-6-0H

220:  (-)-4-{4-[(2,4-numerundenokcu)mern|-3-meroxcudpennn }-2H,4H,5H,6H, 7H-
nupaszono|3,4-bmupuauH-6-0H

Hpumep 221

Anaan3 ERRa AlphaScreen

Oror aHanmu3 ObUT OCHOBAaH HA 3HAHMM TOTO, YTO SAEPHBIE PELENTOPSI
B3aMMOJIEMCTBYIOT ¢ KOpaKTOpaMu B JIMTaHO-3aBUCUMOM BelecTBe. CaliThl B3aUMOIEWCTBUS
Obutn kapTupoBaHbl ¢ MoTHBaMU LXXLL, KOTOpbIe MPUCYTCTBYIOT B MOCIENOBATENIbHOCTSIX
koakTuBaTopa. KopoTkue nentuaHble MociaenoBaTeNbHOCTH, conepxkamue mMotuB LXXLL,
UMHTHPYIOT IOBEICHUE ITOJIHOPA3MEPHBIX KOAKTHBATOPOB.

Onucannbiii 3mech aHamum3 ERRa  AlphaScreen ocHoBaH Ha B3auMOIEHCTBUU
KOAKTHBHPYIOLIET0 TMEeNTHAAa C OYHINEHHbIM JIOMEHOM CBsi3biBaHMs Juranna ERRa,
skcrpeccupyeMbiM Oakrepusimu (ERRa-LBD); mpu cBsizpiBarnu smranaa 6enok ERRo moxer
nperepreBaTb KOH(POPMALMOHHbIE W3MEHEHMs, TPUBOIAIINE K TOTepEe CBS3BIBAHHS
KOAaKTHBATOpA.

CoenuHeHHsT MO HACTOSIIEMY H300PETEHUIO TECTHPOBAIM HAa HX CIHOCOOHOCTH
Hapyuath cBsizbiBaHue Oenka ERRo-LBD ¢ KOakTHBHPYIOLIIMM MENTHIOM C UCTIOIb30BAHUEM

texnosnoruu AlphaScreen® (Perkin Elmer). benok ERRo-LBD 6b11 3xcnipeccuposan B £. coli
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B Buie cimsHus OxHis (6X ructuaMHOBas MeTka) C MalblM  YOHMKBUTHH-NIOJOOHBIM
moaudukaropom (SUMO). bakrepuanbhblii sxcnipeccupoBanHblii 6enok 6His-SUMO-ERRo-
LBD ounmanu ¢ noMouisio appuHHON xpomarorpadguu. Bee sxkcnepruMeHTs! IPOBOAMIN NTPU
KOMHATHOW Temmepatype B 384-n1yHOUHBIX OenbIx IuiaHIeTrax Oe3 cesi3biBanus ((Greiner) ¢
ucnonb3oBanueM S0 MM Tris-HCI (tpuc(ruapokcumeriin)amuaomeran) pH 7,5, 100 MM NaCl,
0,1% Pluronic F-127 (610k-comomumep MOIMOKCHATHIICHA W mojguokcunpornmiena), 0,05%
BSA (6brumii ceiBopotounsiii ansOymun) u S MM TCEP (tpuxnopstundocdar) B kauectse
Oydepa. Koneunas konuentpanus DMSO (numeruncynbhokcun) B aHaause cocrapisiia 1%.
CoennHeHUs1 aHATM3UPOBAIIH B TPEX MOBTOPHOCTAX U: mHKyOuposaiu ¢ 0,81 HM Oenka ERRa-
LBD, u 10 MKI/MJI JOHOPHBIX TPaHYJI CO CTPENTAaBUAMHOM, U 10 MKI/MJT aKLIETITOPHBIX TPaHy.JI
¢ Ni-xenarom B TeueHHe | Yaca mpu KOMHATHOW TeMIIEpaType; ¢ MOCIEAYoIel 2-4acoBOil
uHkyOaumeii ¢ 15 ©HM mnentupa OwmotmH-PGCla-3 (QRRPCSELLKYLTTNDDPP),
COOTBETCTBYIOLIEro aMMHOKHUcIoTaM ¢ 202 no 220.

Curnan AlphaScreen msmepsiim ¢ momombro miaHmersHoro puaepa Envision Xcite
(Perkin Elmer). JlaHHbIe HOpPMaTH30BAJIM U AHAJIH3 AMMPOKCUMALMKA KPUBOH MPOBOIUIH B
nporpamme GraphPad Prism 7 ¢ ucrionp3oBaHrEM YeThIpeX MapaMeTpuIeCcKoi anmpOKCHMAaLUH
KPUBOU J03a-OTBET.

ITockomnbKy 17151 OHOW M TOM K€ Mapbl COequHEeHHe-0eI0K aHHOTHPOBAJIN HECKOJIBKO
snaueHuii 1Cso, ompenensanu cpennee 3HadeHue plCso 118 Kaxaoro coeauHeHusi. bbuio
OOHapy’KeHO, YTO BCE MPOWJLIFOCTpUpOBaHHbIe coenuHenus: ¢opmynbl I ([Ipumeps 1-220)
umeroT cpennue 3HaueHus plCso BbIIe WK paBHbIE S.

brii0 oOHapyskeHo, uTo coequHeHus no [Ipumepam 11, 18, 21, 22, 25, 28, 29, 30, 31,
37, 39, 46, 47, 48, 49, 50, 51, 58, 60, 63, 66, 67, 76,77, 78, 79, 80, 82, 86, 88, 94, 95,110, 113,
114, 118, 120, 121, 125, 126, 127, 130, 131, 132, 137, 140, 147, 148, 150, 151, 160, 161, 162,
165, 167, 168, 172, 183, 184, 187, 188, 191, 199, 215, 217 u 219 umerOT cpefHUE 3HAUCHUS
plCso BbIIIE MM paBHBIE 6, HO HUXKE 7.

breino obHapyskeHo, uto coequHenus no [Ipumepam 2, 4, 9, 14, 17, 20, 26, 34, 35, 43,
44, 45, 59, 64, 65, 69, 70, 71, 72, 73, 74, 75, 85, 87,92, 93, 103, 104, 105, 106, 107, 108, 109,
111, 112, 116, 117, 128, 139, 152, 153, 156, 159, 163, 164, 171, 181, 182, 190, 193, 195, 201,
203, 206, 209, 211, 213 u 216 umeroT cpennue 3HaueHust plCso BbIle WK paBHbIE 7, HO HIDKE
8.

brio oOHapy:xkeHo, uto coequnenus o [Ipumepam 1, 8, 15, 19, 23, 24, 32, 33, 36, 40,
41, 42, 62, 68, 89, 90, 91, 96, 97, 98, 99, 100, 101, 102, 115, 119, 135, 136, 138, 141, 142, 143,
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144, 145, 146, 149, 154, 155, 157, 166, 169, 170, 173, 174, 175,176, 177, 178, 179, 180, 186,
189, 192, 194, 196, 197, 198, 200, 202, 204, 205, 207, 208, 210, 212, 214, 218 u 220 umeroT
cpennue 3HaueHus plCso BbIle WK paBHBIE 8.

Ilpumep 222

AHajau3 nojiHopasmMepHoro penoprepHoro resa ERRa

Wuruburops! no [pumepam 1, 4, 5, 8, 9, 13, 14, 15, 17, 18, 19, 20, 23, 24, 26, 31, 32,
33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 51, 54, 57, 59, 62, 64, 65, 66,
67,68, 69,70, 71,72,73,74,75,76,77,78, 79, 80, 82, 84, 85, 86, 87, 88, 89, 90, 91, 93, 94,
95, 96, 97, 98, 99, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 115, 116,
117, 119, 128, 130, 132, 135, 136, 138, 139, 140, 141, 142, 143, 144, 145, 146, 147, 149, 150,
152, 153, 155, 156, 157, 159, 160, 161, 163, 164, 165, 166, 167, 168, 169, 170, 171, 174, 175,
176, 177,178,179, 180, 181, 182, 183, 184, 186, 188, 189, 190, 191, 192, 193, 194, 195, 196,
197, 198, 199, 200, 202, 203, 204, 205, 206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216,
217,218, 219 1 220 TecTHPOBAIHN Ha CIIOCOOHOCTh MHIHONpOBaTh akTHBHOCTh ERRO B aHanm3e
MOJHOpa3MepHOIo penoprepHoro resa ERRa.

bbut pa3paboTaH MeTOJ KOJWYECTBEHHOIO CKPHUHMHIA AKTUBHOCTU COEAMHEHHWH C
00paTHOMN arOHUCTUYECKOH aKTUBHOCTBIO B OTHOIIEHNH sinepHoro ERRo penentopa uenosexa.
AHanu3 1o3BOJIIET NPOBOAUTH BHYTPHUKJIETOUHBIH CKPpUHHMHI oOpaTHbIX aroHuctoB ERRa B
kaerkax SK-BR-3 ¢ ncnonb3oBaHueM CBEPX3KCIPECCUPYIOLIEH KOHCTPYKLUHU, KOAUPYIOLIEH
nonHopasMepHbiii ERRa, 1 penoprepHoii KOHCTpYyKUMH, coaep:kainen saeMeHT orBeta ERRa
(RE) u ren moumdepassl st CUUThIBAHUS. AKTUBHOCTb BbIpaskaeTcst B 3HaueHusx 10gICso u
MOKeT OBbITh HCIIOJIb30BaHa st onpeneneHust SAR (3aBUCUMOCTh «CTPOEHHE - OUOJIOTHYECKast
AKTUBHOCTbBY ) CEMEICTB COSAMHEHUH MITH JJIsi OTMEHBI BBIOOPA COCTUHEHUH.

B »TOoM anHanus3e penoprepHble KIETKH MOJY4arOT IOCPEACTBOM TPAH3UEHTHOMN
KOoTpaHceku NByX KOHCTpykiuii B kjerkn SK-BR-3 ¢ ucnonp3oBaHHEeM CTaHIAPTHBIX
croco0oB  TpaHchekuuu. llepBasi KOHCTPYKLUS CONEPIKUT BJIEMEHT OTBETa SAEPHOTO
peuentopa ERRa (mmasmmnma pLP2175, penoprepnass koHctpykimst ERRa-RE/luc2P,
kiaoHupoBanHblii BapuaHT ERRa v2 synthRE, Switchgear Genomics, HoMep mo karaiory
S900089). Dra mMOCIENOBATENLHOCTh YMPABISET TPAHCKPHUIILIMEH PEMOPTEPHOrO TreHa
monmdepassl B 0TBeT Ha cBs3biBaHUe Oenka ERRa, xommpyemMoro BTOpOH KOHCTpYKLHUEH
(mmasmuma pLP2124: monHopasmepHast skcmpeccupyromas ERRo  koHcTpykumst ¢
ucnospzoBanneM pcDNA3.1/Hygro(+) B kadectBe ¢ona, HOMep Mo Kartayjory Invitrogen

V87020). CsepxakcrpeccupoBanHblii moysHOpasMmepHbii ERRo, sIBNsieTCST KOHCTHTYTHBHO
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AKTHUBHbBIM, IMO3TOMY 3KCIIPECCUA moumbepasm CHMIKACTCA O6paTHbIMI/I ArOHHUCTaMU AACPHOIO
peuenrtopa ERRa.

Ha crnenyrommii neHp mnocie TpaHCPEKUMU KJIETKH BBICEBATH B 90-TyHOUHBIE
TUIAHIIETHI, AO0ABNSUIM TECTHPYEMOE COENUHEHHe M IJIAHLIEThl WHKYOHUPOBAJIH B TEUEHUE
HouH. [locyme 3TOro akTUBHOCTH JroLU(Epasbl CBETISYKA KOJUYECTBEHHO ONPENessuid C
HCIIOJIb30OBAHUEM peC€arcHTa I O6H3.py>K6HI/I$[ moumbepasm U CHUTBIBAHUSA JIOMUHECLICHIINH.

IoapobHoe onucaHue aHAIKM3a

Tpanchexumo mpoBOAST Ha MpeaBapUTENbHO TOcestHHBIX KieTkax SK-BR-3 B xonbe
T175. Onnoit konOs1 T175 ¢ TpaHCHUIMPOBAHHBIMU KJIETKAMH AOCTATOYHO JJIsI 3aC€Ba OT 3 JI0
4 gamexk MWO6 Ha cnenyromuii JeHb, B 3aBUCHMOCTH OT KOH(IFOSHTHOCTH
TPaHCUIMPOBAHHBIX KJIETOK.

B nmanHOM mpoTrokonie st oOpaOOTKU KJIETOK HCHOJB3YIOT ABE pa3Hble cpeabl: 1)
NUTATENIbHYIO cpeny, To ecTb cpeny Mak-Kos 5a ¢ ¢enonobeiM kpacHeiM (BioWhittaker,
HoMmep moctaBiuka 12-688F), 10% FBS (¢deranpras Obrubs ceiBopoTka) u 1x IlenCrpenom
(MeHNIWUTNH-CTPENITOMHULIMH);, U 2) cpedy UIsd aHaim3a, To ectb cpeny Mak-Kos Sa 6es
¢denonosoro kpacHoro (HyClone, kox mnpomykra SH30270.01) ¢ 2% ouumeHHOl Ha
axtuupoBaHHoM yrie FBS u 1x IlenCtpenom. Pa3ssenenus coenuHeHunii roTOBAT B cpenie AJis
aHaJIM3a.

Knerkn BbiCeBalOT MO MeHbIIeH Mepe 3a 2 CYTOK, YTOOBI KJIETKM XOpOIIO
npuKpenuwiInch K konbe mnepen Ttpancdekuuen. Kmerkum nomkesel Obite Ha 50-80%
KOH(IIOSHTHBIMH B I€Hb TPAHC(EKIIUH,

Knerkn SKBR3 TpanchuumpoBanmu TpaHCKPUIIIIMOHHON PENOPTEPHON KOHCTPYKLIUEH
pLP2175 u skcnpeccupyromeiit ERRa konctpykumeii pLP2124 (kak onucaHo BbIIIE).

68 mkn TpaHchekuonHoro pearenrta sunogexkramuna LTX (Invitrogen, HOmMep 1o
katasory 15338-100) mo kamsim pobGasysmn k 8,9 min cpeasl Opti-MEM (MuHuMManbHas
3CCEeHLMaNbHas cpena) | ¢ moHmKeHHbIM conepranneM ChIBOPOTKH ((Gibco, HOMep 1Mo KaTayiory
51985-026) n nHKyOMpOBaNIM MPU KOMHATHOH Temmeparype B TedeHue 5-20 MuHyT. 8,9 mi
3TON cMecH peareHToB pobasmsu K 22 Mkr pLP2175 mmoc 22 mxr pLP2124 (cootHomenue
1:1 u obumit o6bem 10 M) U MHKYOMpPOBAM NMPU KOMHATHOW TeMIepaTrype B TeueHue 25
MHHYT.

3a 10 munyT 10 nobaBnenus tpaHchekunoHHoi cmecu k kiaerkam SKBR3 B xonbe

T175 xynerypanpHyO cpeay OOHOBisM 20 MIJI KyJbTYpPaJbHOHM cpenpl. 3aTeM K KIEeTKam
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ocroposkao nobasmsumu 10 mn cmecu JJHK-Opti-MEM-nunogekraMuH ¢ TOCIenyromen
uHKyOanueit B redenne HouM (16-24 vaca) mpu 37°C u 5% COx.

Jlnsa coopa knerok SKBR3 u3 konber T175 cHauana ynamsum cpeny. 3aTeM KIIETKH
npombiBasin pocdarro-conebiM Oydepom (PBS) (Lonza), nocne vyero PBS ynanmsmm. s
AUCCOLMALIUK KJIETOK B KonOy nobasnsiiu 2 mi TrypLE Express (pekoMOMHAHTHBIN aHAIOT
TPUIICUHA KUBOTHOTO mporcxoxaenusi) (Invitrogen) ¢ mocnenyromeit nakybdauueit npu 37°C
B TeueHne 5 MuHYT. Konby MOCTYKHBaIM IO T€X MOp, NMOKA KJIETKH He OTHEISUTUCH OT JTHA.
Knetku cobupanu B 8 M KyibTypanbHoii cpenbl (cpena Mak-Kost Sa, 10% FBS, ITenCrpen)
IUISL TIOJTyYEeHHsI CYCIIeH3UH OTAENIbHBIX KJIeTOK. IToce moacuera KieTku HeHTpuyrupoBain
B TeyeHue 5 MuHyT rpu 300 g. 3aTeM KJIeTOUHBIE OCATKH PECYCIIEHANPOBANIN 1O KOHIIEHTPaLUH
25000 xnerok/80 Mk cpenbl s ananu3a (cpena Mak-Kost 5a 6e3 denonoBoro kpacHoro, 2%
OuHINeHHOH Ha akTuBUpoBaHHOM yriie FBS, ITenCrpen).

JUnisi CKpUHUHTA COETMHEHNH KIIETKH cOOMpaiy (Kak OnmucaHo Beie). BoiceBamu 80 Mt
KJIeTOuHOH cycnen3uu (25000 kneTok) Ha JyHKY B Oenble IMJIOCKOJOHHBIE, 00pa0OTaHHbIE
TKaHEBOH KyJIbTYpoi 96-yHOUYHBIE TUIAHIIETHI U151 CkpuHHUHTa (Greiner).

Tectupyemblie coenuHeHHs pa3BoauiM, HaunHas ¢ 10 MM auMeTuicyib(pOKCHIHOTO
(DMSO) ucxonnoro pactsopa, B 3 3Tana passeneHus. [lepBriii 3tan pa3BeneHus NpeacTaBisul
coboii 12-roueunoe cepuiiHoe 4-kpaTtHoe passenenne B DMSO. Dtu  pasBemeHus
JOMOJHUTENbHO pazBoawian B 10 pa3 B cpeme 1y aHanusza Oe3 (PEHOJIOBOTO KPacHOTO,
coxepakatieit 2% oumineHHol Ha aktuBupoBaHHOM yrie FBS u ITenCrpen. Ilocnennuii stan
npeacTaBys1 coOoi emre onHO 20-KpaTHOE pa3BeNeHHEe B CPEIe AJIsl aHaJIHM3a C TOJyYeHUuEeM 5S-
KPaTHOTO KOHLIEHTPUPOBAHHOTO pa3BeneHus ¢ koHueHTpauueit DMSO 0,5%. Ha nocnenneit
CTaJMH Pa3BENCHUS COSNMHEHHI S-KPaTHO pa30aBIIsyIN B TUIAHIIETE ISl KYJIBTYP KJIETOK.

Cepust DM SO pasBeneHnuii cocrosina u3 12 koHUEHTpaluil ¢ KOHEYHON KOHLIEHTpaLuei
B TUIAHILIETE JUIsl KYJIBTYp KiIeTok oT 10 MkM no 2,4 M.

[Tnanmers! nHKyOUpoBanu B Tederne HouH (16-24 vaca) npu 37°C u 5% CO».

Jlnst canteiBanus monudepaspl moundepasusiii pearent (BriteLite Plus, Perkin Elmer)
JIOBOAWJIM OO KOMHATHOH TeMmrepaTypbl. B Kakayr TEeCTOBYK JYHKY CKPHHHHTOBBIX
mianmetroB nodaemsuin mo 100 Mk pasbaBneHHoro B 2,5 pasa pearenrta BriteLite Plus ¢
nocjenyromed WHKyOaruell mpu KOMHATHOW Temmepatrype B TedeHue 5 MuHyT. Curaan
JFOMHUHECIIEHLIIUHN JIFOL(epaspl U3MEPSIIH MPH HCIIOIBb30BAHUU YCTPOMCTBA ISl CYUTHIBAHUS

mukporuianmeroB Wallac Victor (Perkin Elmer).
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3HaueHus] TOJIOBHHbI MaKCHMajibHOW uHrHOupyromeil konueHtpauuu (ICso) s
TECTUPYEMBIX COCAMHEHUIH PACCUUTHIBAIN IO CHrHany jonudepasbl ¢ HCIONb30BAaHHEM
nporpammHoro obecniedenuss GraphPad Prism (GraphPad Software). lns nonHo# sicHocTH
AHHOTUPOBAJIM HECKOJIbKO 3HaYeHu I1Cso 1i1st OnHOM U TOM ke mapbl COeAUHEHNe-KJIeTOUHas
JIMHUS U onpenensau cpenHee 3HaueHue pICso 1 Kaxa0ro CoequHEeHNs.

bbuto OOHapy)keHO, 4YTO M3 MNPOWLIFOCTPUPOBAHHBIX coeauHeHuil (opmymbr |
coenuHenus no [lpumepam 1, 8, 9, 15, 19, 24, 32, 33, 36, 40, 62, 68, 89, 91, 93, 96, 97, 98, 99,
100, 101, 102, 106, 107, 115, 119, 140, 142, 143, 144, 145, 146, 147, 149, 150, 155, 157, 159,
166, 169, 170, 174, 175, 176, 177, 178, 179, 186, 189, 192, 194, 196, 198, 200, 202, 207, 208,
211, 212 u 214 umeroT cpeanue 3HaueHus pICso Beile iy pasHble 6,5.

Ilpumep 223

CunrenHasi moaesib MesiaHoMbl MbIliu B16F10

Wuruburops! no ITpumepam 100, 191, 192, 194 u 196 TecTpoBaiu Ha CIIOCOOHOCTB
MHTUOMPOBATH POCT OIMYXOJIM B CHHI'€HHON MOZENH MeJTaHoMbl Mblii B16F10.

KnerouHas nuHUS U MOAENb OMYyXOJH: MOJEJb AJUIOTPAHCIUIAHTATa, MOJy4YeHHAas U3
KJIeTOUHOM JTnHUHU MenaHoMmbl B16F10, y mbrmeit nuanu C57BL/6.

Knerku MmO Menanomsl B16F 10 6bputn monyueHs! 13 AMepUKaHCKON KOJUIEKLIUH
tunoBbix  KyneTyp (ATCC), CIIA. Knerku BeipamuBamu B cpene DMEM
(MomuduupoBanHas o cnocody dynsdexko cpena Mrna) (Invitrogen, Ne mo karanory 31600-
034) ¢ nodasnennem 10% FBS (Invitrogen, Ne mo xaranory 10438-026) u 1% neHMLILINH-
crpenromunmHa (Thermo Fisher Scientific, Ne mo xaranmory 15140-122). Jlns co3nmaHus
AJJIOTPAHCIUIAHTATOB KJIETKU COOMPAJIH MOCPEACTBOM TPUIICHHU3ALUH TIPU JOCTHIKEHHH UMHU
70-80% koupurosHTHOCTH M 0,1 Mmmmona kierok B16F10 cycmenmmpoBamu B S0 MK
0eCcChIBOPOTOUHOM Cpeibl U CMELIMBAIN B COOTHOIIEHUH 1:1 ¢ MaTpuresnem nepes moakoKHON
UMILUIAHTALUEH B MPaByO OOKOBYIO MOBEPXHOCTh CIIMHBI MbILIEH ¢ mOMoInbko mmpuia BD Ha
1 M1 ¢ mpukperuieHHoit urnoi 24G.

Onyxonesble TpaHcrutanTtatsl B16F10 n3mepsinu dyepes 5 cyTok mociie WHOKYJISLIUU
KJIETOK, KaK TOJBKO OHHM CTAHOBWJIHCH MajbnupyembiMu. Korma cpemHuii o6beM Omyxosu
JIOCTUTaJ TIPUMEPHO 58 MM®, KMBOTHBIM BBOJMIIH JI03bI COEAMHEHH MOCIE PAHIOMU3ALUU B
pa3HbIe TPYIIIBI JIEUEHUsI, COXPaHsIst 00bEM OIYXOJIN U KOJMYECTBO JKHUBOTHBIX TAKUM 00pa3oM,
9TOOBI CPeHUI 0OOBEM OIMyXOJIU B KAXKJOH IPYIINE OCTABAJICS OJUHAKOBBIM BO BCEX IPYIIIAX.

Jlo3upoBaHue MPOBOIMIIN U3 pacueTa Ha KHJIOTPaMM Beca, EPOPAIbHO (per 0s, p.o.) OIUH pa3

B CYTKH (quaque die, qd).
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Pasmeps! onyxonu, anuHy (x) U mupuHy (1), U3MEPSIN IITAHTEHIUPKYJIEM B JI€Hb
PaHAOMM3ALMH KHBOTHBIX Ha OCHOBE 0ObeMa onyxoiu (1 CyTKH) U 3aTeM TPIIKABI B HEAETIO
10 OKOHuYaHMs uccnenoBanust. O0beMbl ONyXO0JU paccuuThIiBau 1o popmyne: m2*n*0,52, rue
n=nmiHa, w=mmpuHa (Dusan Djokovic et al., BMC Cancer, 2010, 10:641). Uurubuposanue
pocTa ONMyXOJIM PAaCCUUTHIBAIN IOCJE HOPMAIU3ALMH 00bEMa OINyXOJIHM Ha AAHHBIE CYTKH K
o0beMy Ha 1 CyTKu.

BBenenue TectupyeMbix 00pas3lOB Ha4YMHAIK, KOTAa OOBEM OMYyXOJH JOCTHral B
cpenHeM 58 Mm>.

BBenenue TecTupyembix 00pa3loB MpoBoAMSM A0 14 CyTOK, a u3MepeHHe o0bema
OIyXOJIM MPOBOAWIN 10 13 CyTOK sl pacuera MpOLIEHTa MHIMOUPOBAHHS POCTa OMyXOJH

(UPO). Pesynbrathl uccaenoBanus npuBeneHbl B Tadnuie 1 Huke.

Tabmmna 1
Jo3a (MuIIMrpamMm
O6bem onyxoau (mm’)| MuruGuposanue
IIpumep Ha KHJIOTPaMM Beca
Ha 13 cyTkHu pocta onyxo.u (%)
(mr/kr)) [p.o., qd]

KoHTponpHbI HOCUTEND 1801+241 -
100 30 814£117 57
191 30 552491 72
192 30 518+62 74
194 30 870£152 53
196 30 755+135 60

[MpuHrMasi BO BHUMaHK€E BBIMIEMTPUBENEHHOE OMUCAHUE U MPUMEPBI, CIIEIIHAINCTaM B
JaHHOW 00JIACTH TEXHUKU OYI€T OUEBUIHO, YTO X SKBUBAJIEHTHBIE MOAU(DHUKAIIUN MOTYT OBITH

BBITIOJTHEHBI B TIpefiesiax o0beMa (hopMyITbl H300peTeHHSI.



D®OPMYVYJIA H30BPETEHUA

1. Coenunenue Gpopmysl I

(Popmyna I)

WK ero papMaleBTHYECKU MTpUeMIieMasi COJIb, TIIe:

Z npenctasisiet codoit -OCH»- wmm -CH,O-;

Y npencrasisier cOO0OH MPOCTYIO YIJIEPOI-YIVIEPOIHYIO CBSI3b HIIM ABOMHYIO YTJIEPO.I-
VIJIEPOAHYIO CBsi3b, MPHU YCIOBHH 4YTO, Korna Y TMpencTaBisieT coOOW NBOMHYIO YIJIepon-
YIJIEPONIHYIO CBsi3b, R’15 1 Ri6 OTCYTCTBYIOT;

OITHO U3 Tpex moJjioxkeHui A1-Asz npencrasisier coboi mmbo S, m1bo NRa, ocTanbHbie
nBa nonokenust Ai-As npencrasisitot cobor N uimn CR1, CR», CR3, COOTBETCTBEHHO;

Ra mpencrasnsier coboit H nnu merw,

R1-R3 He3aBucuMO npeacTapisitoT codoit H, MeTu1 uimu rajores;

As4-A7 mpencrasnsitor cobori N i CR4, CRs, CRs u CR7, COOTBETCTBEHHO, MpH
YCIIOBUU YTO He Oojiee ueM JBa W3 4YeThIpeX MOJOKEeHUH As-A7 MOTYT OIHOBPEMEHHO
NPEACTaBIATh COO0H N;

Ag-A1» mpencrasisitor coboit N win CRs, CRo, CR10, CR11 u CR12, COOTBETCTBEHHO,
IpU YCIOBHM YTO He Ooyiee 4eM J1Ba M3 MSATH NOJOXKEHHH Asg-A1z MOTYT OIHOBPEMEHHO
NPEACTaBIATh COO0H N;

R4-R; HezaBucumo mpencraBiasitor codoit H, ramoreH, C)alKui, aMHHO,
(mun)C-sankunamuno, Cqsyankokcu, Ca-syankokcuCo.sankokcu, -C(O)OR17, -C(O)NR17R17
HUJIM HUTPO, IpPU 3TOM BCC TPYIHIIbl BO3MOKHO 3aMCILICHbI OAHUM WA 6onee yeM OIHUM

raJJorcHOM WJIU TUAPOKCHUIIOM,
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Rs-R12 HeszaBucumo mnpencrasisitor cobori H, ramoren, Cq.zjankokcu, C1.6)aJIKu,
uaHo, uuaHoC.3yankmi, aMuHO, HUTpO, aMUHOC(1-3)ankmi, -C(O)OR1s, -CH2C(O)ORy7, -
C(O)NR17R17, -NHC(O)R17, amermn, ruppokcui, Cga.eymuknoankmwi, Ce-samkuamwi, Co.
syankeHwt,  kapookcunCo-syankun, C.pjankumicynbponun, amubocynbdorma, (au)Ca-
syankunamuHo, 6ensmi, SFs wmn CH(=0), nmpu 5ToM BCe Ipynbl BO3MOXKHO 3aMeIeHbI OTHUM
win 0oJiee YeM OJHUM rajIOT€HOM HJIA THIAPOKCHIIOM,

wi Ro u mbo Rs, mubo Rio koHAeHCHpOBaHBI M OOpa3yrT apOMATHYECKOE WU
HEApOMATHYECKOE TMSATU-CEMHUYJICHHOE KOJIbIIO, COAep:Kailee OT IBYX IO CEMH aTOMOB
yrjepoaa U OT HYJs O TPEX I'eTepoaTOMOB, MPHU 3TOM BCE TPYIIbI BO3MOXKHO 3aMEIIEeHbI
OITHUM WK 0OJiee YeM OJHUM METHJIOM, TaJIOTEHOM HJTH TUIPOKCUJIOM;

Ri3 mpencrasnsier coboit H nnm merw,

R4 mpencrasnsier codoit NH, O wnu S;

Ris m R’1s HesaBucumo mnpexacraBisitor coboit H, ramoren, Cq.4ankwi, oHUAHO,
kapooHosyto kucioty, -C(O)OR 17, -C(O)NR17R17;

Ris mpencrasmsier codoit H; u

R17 mpencrapnsier coboit H, Cq.gankmn, amunoCsyankmi, C-syrerepoapui WiH
(hbeHwI, TP 3TOM BCE IPYIIIBI BO3MOXKHO 3aMEIISHbI OJJHUM WK O0Jiee YeM OHUM T'aJIorT€HOM
WJIA THIIPOKCHIIOM.

2. Coenunenue mo 1. 1, roe A1 npencrasinsieT codoit N, A» npeacrasisier coboi
NRa, u Az npencraisier coboit CR3.

3. Coenunenue 1o 1. 2, rae A npexcrasisier codoit N, Az npeacrasisier coboit
NH, u Az npeacrasinsiet coboii CH.

4. Coenunenue no modomy u3 . 1-3, rae As-A7 npencrasisiroT codoit CR4-CR7.

5. Coenunenue o 1. 4, rae Rs npeacrasnser codoii Cq-3jankokcu, u R4, Re u R7
npeacTaBisitoT codoii H.

6. Coenunenue mo n. 5, rae Rs mpencrasnsier coboii merokcn, U R4, Rs u Ry
npencTaBisitoT coboii H.

7. Coenunrenne no moboMy 3 mm. 1-6, roe As-Ai1x npeacraBisitor codoit CRs-
CRy.

8. Coenunenue no n. 7, rae Rg-Ri» HesaBucumo mpencrasisiror codoit H, Cq-
6)QJIKII, Tasiored, ruapokci, NH, anerun, Cq.3yankokcu unu SFs.

9. Coenunenue no 1. 8, rae Rg-Ri» HesaBucumo mpexncrasnsitor codoit H, C.-

6)JIKUJI UJTU TaJIOTEH.
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10. Coenunenue o 1. 9, rne Rg u Rio npencrasmnsitor codoit Cq-gankmr, u Ro, Ry
u R1» mpencrasnstor coboit H.

11. Coenunenue o 1. 10, roe Rg u Ryo npencrasnsitor codoit CF3 u Ro, R11 1 Ry
npeacTasysitoT codoit H.

12.  Coenunenue no mobomy u3 m. 1-11, rae Ri3 npencrasisier codoii H.

13.  Coenunenue no modomy u3 mi. 1-12, rae Ris npencrasnsier codoii O.
14. Coenunenue no modomy u3 mm. 1-13, roe Ris u R’15 mpencrasnsiror coboit H.
15. Coenunenue o odomy u3 min. 1-14, roe Z npexacrasinsier coboit -CH>O-, npu

sToM CH) npucoequHeH kK apoMaTH4eCKOMy KOJIbLY, copepkamemy Ag-As.

16.  Coenunenue mo jgrodomy u3 mm. 1-15, rome Y npencrasisier coOoil MPOCTYIO
yIIePOA-YTIEPOIHYIO CBS3b.

17. Coenunenue o 1. 1, BBIOpaHHOE M3 TPYIIIIBI, COCTOSIIIECH U3:

4-(3-merokcu-4-{[2-(tpudpropmernn)pennn|merokcu } bennn)-2H,4H,5H,6H, 7H-
nupasono| 3,4-b | nupunuH-6-oHa,

4-{4-[(2-xnopdennn)merokcu]-3-merokcudpennn }-2H,4H,5H,6H, 7H-nupazonol 3,4-
blmmpuanH-6-0Ha,

4-{4-[(4-xnopdennn)merokcu]-3-meroxcudpennn }-2H,4H,5H,6H, 7H-nupasonol[ 3,4-
blnupuann-6-0Ha,

4-{4-[(2-6pomdpennn)merokcu]-3-metokcudenun }-2H,4H,5H, 6H, 7H-nupazono[ 3,4-
blnupunuH-6-0Ha;

4-[4-(Gensunokcn)-3-merokcudenun|-2H,4H,5H,6H, 7H-nupazono[ 3 ,4-b Jnupuamnn-6-
OHa,;

2-(2-merokcu-4-{6-oxco-2H,4H,5H,6H, 7 H-nupazono| 3,4-b | nupunun-4-mn } -
(eHOKCHMETHIT)OEH3OHUTPUIIA;

4-(3-merokcu-4-{[4-(tpudpropmerun)pennn|merokcu } bennn)-2H,4H,5H,6H,7H-
nupasono| 3,4-b | nupunuH-6-oHa,

4-(4-{[2,4-6uc(tpudTopMeTHIT )P EHII |METOKCH § -3-METOKCH( EHIIT )-
2H,4H,5H,6H, 7H-nupa3ono| 3,4-b |nupuanH-6-0Ha,

4-(4-{[4-PpTop-2-(TpudTopMeTHIT)hEHUIT |METOKCH } -3-METOKCHU(EHIIT )-
2H,4H,5H,6H, 7H-upa3ono| 3,4-b |nupuanHa-6-0Ha,

4-(3-merokcu-4-{[3-(tpudpropmernn)pennn|merokcu } bennn)-2H,4H,5H,6H, 7H-

nupasoo| 3,4-b | nupunuH-6-oHa,
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4-{4-[(3-Opompenun)merokcu]-3-metokcudenun }-2H,4H,5H,6H, 7H-nmpazono| 3,4-
blnmpuanH-6-0Ha,

4-{4-[(3-xnoppenmn)merokcu]-3-merokcubenun -2H,4H,5H,6H, 7H-nupasoinol 3,4-
blnupunuH-6-0Ha;

4-{4-[(2,1,3-6en30kcannazon-4-min)merokcu |-3-merokcudennn }-2H,4H,5H,6H, 7H-
nupasoo| 3,4-b | nupunuH-6-oHa,

4-(4-{[2,5-6uc(TpudTopmMeTHIT )P EHII |METOKCH § -3-MeTOKCH(D €HIIT )-
2H,4H,5H,6H, 7H-nupa3ono| 3,4-b JnupuanH-6-0Ha,

4-(4-{[4-xn0p-2-(TpudTopMeTHIT)PEHII |METOKCH } -3-MEeTOKCH( EHIIT )-
2H,4H,5H,6H, 7H-nupa3ono|[ 3,4-b |nupuanH-6-0Ha,

4-{4-[(2-propdennn)merokcu |-3-merokcudenun }-2H,4H,5H, 6H, 7H-nupazomno| 3,4-
blmupuanH-6-0Ha,

4-(4-{[2-(nudropmerokcu)penun |MeTokcH §-3-merokcudpennn)-2H,4H,5H,6H, 7H-
nupasono| 3,4-b | nupunuH-6-oHa,

4-{3-metokcu-4-[(2-autpodernn)meroxcu |benun }-2H,4H,5H,6H, 7H-nupazono| 3,4-
blmmpuanH-6-0Ha,

4-(3-merokcu-4-{[4-meroxcu-2-(TpudTopMeTin)pEHII |METOKCH | (PeHMIT )-
2H,4H,5H,6H, 7H-tupa3ono| 3,4-b |nupuann-6-0Ha,

4-(2-metokcu-4-{6-oxco-2H,4H,5H,6H, 7H-nnpazono[ 3,4-b \nupuann-4-un } -
denoxcumeTH)-3-(TpupTOPMETHIT )OSH3OHUTPUIIA,

4-(4-{[2-dTOp-6-(TprdTOpMETHI)HEHNI |METOKCH } -3-METOKCH(EHMI)-
2H,4H,5H,6H, 7H-nupa3ono[3,4-b JnupuanH-6-oHa,

4-{4-[(2,3-nuxnop¢enmn)merokcu|-3-merokcudennn }-2H,4H,5H,6H, 7H-
nupasoo| 3,4-b | nupunuH-6-oHa,

4-{4-[(2-iondennn)merokcu|-3-merokcudpennn }-2H,4H,5H,6 H, 7H-nupazono[3,4-b]-
MUPUINH-0-0HA,

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

4-{3-meTokcu-4-[(2-meTokcu-S-aurpodenmn)meroxcu |peann -2 H,4H,5H,6H, 7H-
nupasono| 3,4-b |nupunuH-6-oHa,

meTui-2-(2-merokcu-4-{6-oxco-2H,4H,5H,6 H, 7 H-tmpazono| 3,4-b Jmupuaua-4-nm } -

deHokcumeTH)0eH30aTa,
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4-(4-{[3,5-6uc(rpudTopMeTHIT )P EHII |METOKCH § -3-METOKCU( EHIIT)-
2H,4H,5H,6H, 7H-tupa3ono| 3,4-b |nupuanna-6-0Ha,
4-(4-{[2-dTOp-3-(TprdTOpMETHI )HEeHII |METOKCH }-3-MeTOKCH(EHMI)-
2H,4H,5H,6H,7H-niupazono|3,4-b |nupunnH-6-0Ha,
4-{4-[(2,5-nuxnopdenmn)merokcu]-3-meroxcubenun }-2H,4H,5H,6H, 7H-
nupasoo| 3,4-b | nupunuH-6-oHa,
4-{3-meTokcu-4-[(2-meroxkcupennn)meroxcu |pennn }-2H,4H,5H,6H, 7H-
nupasoo| 3,4-b | nupunuH-6-oHa,
4-{3-metokcu-4-[(2,3,5-rpuxnopdenun)merokcu |penun }-2H,4H,5H,6H, 7H-
nupasoo| 3,4-bnupunuH-6-oHa,
4-(3-merokcu-4-{[S-merun-2-(tpudropmerin)peHnn | MeTokcH | peHn)-
2H,4H,5H,6H, 7H-upa3ono| 3,4-b |nupuana-6-0Ha,
4-(4-{[4-6pom-2-(TpudTopmMeTHIT)PEHNI |METOKCH | -3 -METOKCU(EHIIT)-
2H,4H,5H,6H, 7H-upa3ono| 3,4-b |nupuana-6-0Ha,
4-(3-merokcu-4-{[4-auTpo-2-(TpudTopmerni)heHuIT |METOKCH § heHIII)-
2H,4H,5H,6H, 7H-tupa3zono| 3,4-b |nupuanH-6-0Ha,
4-(3-merokcu-4-{[5-meroxcu-2-(TpudropMeTiin)peHII |METOKCH | (heHNIT )-
2H,4H,5H,6H, 7H-tupa3ono| 3,4-b |nupuann-6-0Ha,
4-(3-metokcu-4-{[3-merokcu-2-(TpudropmeTni)peHnI |MeToKCH | heH )-
2H,4H,5H,6H,7H-nupazono|3,4-b |nupunnH-6-0Ha,
4-(4-{[4-merancynbhoHmn-2-(TpudTopMeTHI )(PEHIIT |METOKCH § -3-MeTOKCU( €HIUIT)-
2H,4H,5H,6H, 7H-nupa3ono[3,4-b JnupuanH-6-oHa,
4-{4-[(2-xn0p-4-MeTaHCyTbGHOHMII(D EHIIT)METOKCH |-3-METOKCU(DESHMIT } -
2H,4H,5H,6H, 7H-nupa3ono|[ 3,4-b JnupuanH-6-0Ha,
4-{4-[(2,3-numeTokcupenmn)merokcu|-3-merokcudenun }-2H, 4H,5H,6H, 7H-
nupasono| 3,4-b | nupunuH-6-oHa,
4-{4-[(2-mpem-OyTundenun)merokcu |-3-metokcudenun }-2H,4H,5H,6H, 7H-
nupasono| 3,4-b | nupunuH-6-oHa,
4-(4-{[4-auernn-2-(Tpud TopMeTIT)(PEHIIT |METOKCH } -3-METOKCH( EHIIT)-
2H,4H,5H,6H, 7H-upa3ono| 3,4-b |nupuanHa-6-0Ha,
metui-4-[(2-merokcu-4-{6-oxkco-2H,4H,5H,6H, 7 H-mpazono| 3,4-bnupunna-4-nm } -

¢denokcu)merun]-3-(Tpudropmernn)OeH3oara,;
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4-{4-[(6-O6pom-2H-1,3-0eH30AMOKCOI-5-1IT)METOKCH |-3-MEeTOKCH(pEeHNT } -
2H,4H,5H,6H, 7H-tupa3ono| 3,4-b |nupuanna-6-0Ha,

4-{4-[(2-aTunnndennn)merokcu |-3-meroxkcudenwn -2H,4H,5H,6H, 7H-
nupasono| 3,4-b lnupuauH-6-oHa;

4-{4-[(1-6enzotnoden-7-un)merokcu |-3-metokcudenun }-2H,4H,5H,6H, 7H-
nupasoo| 3,4-b | nupunuH-6-oHa,

4-{4-[(2,2-numeTn-2,3-auruapo- 1 -6eHzod ypan-7-uia)MeTokcH |-3-MeTokcu eHnI § -
2H,4H,5H,6H, 7H-nupa3ono| 3,4-b JnupuanH-6-0Ha,

4-{3-meTokcu-4-[(xuHOIMH-8-1n)Merokcu |henunn }-2H,4H,5H,6H, 7 H-niupazono| 3,4-
blmupuanH-6-0Ha,

stun-2-[(2-metokcu-4-{6-okco-2H,4H,5H,6 H, 7 H-tupazono| 3,4-b |nupunuH-4-wun § -
¢denokcu)metnin|6eH3oara,;

4-(4-{[2-(nudropmernn)penun |Mmerokcn }-3-merokcudpennn)-2H,4H,5H,6H, 7H-
nupasono| 3,4-b | nupunuH-6-oHa,

4-(3-merokcu-4-{[3-(tpupropmernn)nupuanH-4-nui|METOKCH |} heHNIT)-
2H,4H,5H,6H, 7H-tupa3zono| 3,4-b |nupuanH-6-0Ha,

4-{4-[(3,4-nurunpo-2H-1,5-6eH301MOKCETNH-0- U1 )METOKCH | -3 -METOKCUDEHIT § -
2H,4H,5H,6H, 7H-tupa3ono| 3,4-b |nupuann-6-0Ha,

4-{3-merokcu-4-[(2-merundpennn)meroxcu|bennn }-2H,4H,5H,6H, 7 H-nupazono| 3,4-
blnupunuH-6-0Ha;

4-{4-[(m3oxuHONUH-5-1n)MeTokcH|-3-merokcudenun }-2H,4H,5H,6H, 7H-
nupasoo| 3,4-b | nupunuH-6-oHa,

4-{4-[(2-6pom-4,5-numeTokcudeHmn)meTokcu |-3-metokeudenun }-2H,4H,5H,6H, 7H-
nupasoo| 3,4-b | nupunuH-6-oHa,

4-{4-[(2,1,3-6en3oTHanua3on-4-mi)MeTokcH|-3-merokcudenwn }-2H, 4H,5H,6H, 7H-
nupasono| 3,4-b | nupunuH-6-oHa,

4-(3-merokcu-4-{[3-(TpudTopmeTnin)upuauH-2-UJI | METOKCH | heHIIT)-
2H,4H,5H,6H, 7H-nupa3ono| 3,4-b |nupuanH-6-0Ha,

4-{3-metokcu-4-[(mupunus-2-un)merokcu |peann }-2H,4H,5H,6 H, 7 H-mpazono| 3,4-
blmmpuanH-6-0Ha,

4-{4-[(2-6pombpenun)merokcu|penun }-2H,4H,5H,6H, 7H-niupazonol 3,4-b |nupuans-

6-0Ha,
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4-(4-{[2-(Tpudropmermn)penun|meroxcu }pennn)-2H,4H,5H,6H, 7H-nupazono| 3,4-
blnmpuanH-6-0Ha,

4-{4-[(2-xnoppenun)merokcu|penun }-2H,4H,5H, 6H, 7H-nupazono 3,4-b lnupuaus-
6-0Ha,

4-(3,5-mumetokcu-4-{ [ 2-(tpudropmerin)penun |meroxcu  pennn)-2H,4H,5H,6H, 7H-
nupasoo| 3,4-b | nupunuH-6-oHa,

4-(3-aTokcu-4-{[2-(TpudTopmernin)denun |merokcu  penwn)-2H,4H,5H,6H, 7H-
nupasoo| 3,4-b | nupunuH-6-oHa,

4-(5-{[2-(Tpudropmermn)pennn|merokcu j iupunun-2-un)-2H,4H,5H,6H, 7H-
nupasoo| 3,4-bnupunuH-6-oHa,

4-(2-merokcu-4-{[2-(tpudropmernn)pennn|merokcu } bennn)-2H,4H,5H,6H,7H-
nupasoo| 3,4-b | nupunuH-6-oHa,

metui-5-{6-okco-2H,4H,5H,6H, 7 H-nupazono[3,4-b \nupuann-4-un }-2-{ [ 2-
(Tpudropmerin)pernn |MeTokcn j OeH30aTa,;

4-(2-prop-4-{[2-(TpudTopmernn)benun |merokcu  pennn)-2H,4H,5H,6H, 7H-
nupasono| 3,4-b | nupunuH-6-oHa,

4-(3-autpo-4-{[2-(Tpudropmernn)pennn|meroxcu } pennn)-2H,4H,5H,6H, 7H-
niupasono| 3,4-b |nupunuH-6-oHa,

4-[3-(au¢propmerokcu)-4-{[2-(Tpudropmerni)perus|merokcu } penwn |-
2H,4H,5H,6H,7H-nupazono|3,4-b |nupunnH-6-0Ha,

4-[3-(tpudropmeroxcu)-4-{ [ 2-(TpudTopmeTr)heHm |MeToKCH § heHn |-
2H,4H,5H,6H, 7H-nupa3ono[3,4-b JnupuanH-6-oHa,

4-(3-6pom-4-{[2-(Tpudropmerin)pennn |merokcu j pennn)-2H,4H,5H,6H, 7H-
nupasoo| 3,4-b | nupunuH-6-oHa,

4-(3-aTun-4-{[2-(tpudTopmernn)penun |merokcu } penwn)-2H,4H,5H,6H, 7H-
nupasono| 3,4-b | nupunuH-6-oHa,

4-(3-xnop-4-{[2-(TpudTopmernn)benmn |merokcu } penwn)-2H,4H,5H,6H, 7H-
nupasono| 3,4-b | nupunuH-6-oHa,

4-(3-metun-4-{[2-(tpudTopmerun)benun|merokcu j benwn)-2H,4H,5H,6H, 7H-
nupasono| 3,4-b |nupunuH-6-oHa,

4-(3-prop-4-{[2-(TpudTopmernn)benun |merokcu  pennn)-2H,4H,5H,6H, 7H-

nupasoo| 3,4-b | nupunuH-6-oHa,
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4-(2-prop-5-meTokcu-4-{[ 2-(TpudropmeTrin)peHm |MeTOKCH | peHMT )-
2H,4H,5H,6H, 7H-tupa3ono| 3,4-b |nupuanna-6-0Ha,

4-[3-(Tpudropmerun)-4-{[2-(TpudpTopmerni)heHun|MeToKcH § peHmn |-
2H,4H,5H,6H,7H-niupazono|3,4-b |nupunnH-6-0Ha,

4-(2-¢prop-4-{[3-pTop-2-(TprdTOopMeTHI)h EHIIT |METOKCH }-5-MeTOKCH(eHwMT )-
2H,4H,5H,6H, 7H-nupa3ono[3,4-b JnupuanH-6-0Ha,

4-(3-¢prop-5-metokcu-4-{ [ 2-(Tpudropmeri )peHm |MeTOKCH § peHmT )-
2H,4H,5H,6H, 7H-nupa3ono| 3,4-b JnupuanH-6-0Ha,

7-{4-[(2-xnopdennn)merokcu |-3-meTokcudenun j-4H,5H, 6H, 7H-tneno| 3,2-
blmupuanH-5-0Ha,

4-(3-merokcu-4-{[2-(tpudropmerni)heHna|MeTOKCH } HEeHMIT)-2-METHII-
2H,4H,5H,6H, 7H-upa3ono| 3,4-b |nupuana-6-0Ha,

4-(3-merokcu-4-{[3-(tpudropmernin)heHni|MeTokcH } HeHMI)-3-MeTHII-
2H,4H,5H,6H, 7H-upa3ono| 3,4-b |nupuana-6-0Ha,

4-(3-merokcu-4-{[2-(tpupropmerni)heHn|MeTOKCH } HeHMIT)-3-MEeTHII-
2H,4H,5H,6H, 7H-tupa3zono| 3,4-b |nupuanH-6-0Ha,

4-{4-[(2-6pompenun)merokcu]-3-meTokcudenun } -1-merun-/H,4H,5H,6 H, 7H-
niupasono| 3,4-b |nupunuH-6-oHa,

4-(3-metokcu-4-{[2-(TpupTopmerri)heHun | MeToKcH § peHn)- 1 -MeTHII-
1H,4H,5H,6H, 7H-nupa3ono| 3,4-bnupuann-6-oHa,

7-(3-merokcu-4-{ [ 2-(TpudTopmerui)penun|merokcu j benwn)-4H,5H,6H, 7H-
THeHO[ 3,2-b | nupuauH-5-0Ha,

4-(3-merokcu-4-{[2-(tpudropmerni)heHna|MeTOKCH } HeHUI)-7-METHII-
2H,4H,5H,6H, 7H-nupa3ono|[ 3,4-b JnupuanH-6-0Ha,

7-(3-merokcu-4-{ [ 2-(TpudTopmerun)benun|merokcu } bennn)-2H,4H,5H,6H, 7H-
nupasonol4,3-b|nupunuH-5-oHa,

7-(3-merokcu-4-{ [ 2-(TpudTopmerun)benmn|merokcu j bennn)-4H,5H,6H, 7H-
[1,3]tTrazomno[4,5-b]mupunuH-5-oHa,;

7-(3-meroxcu-4-{ [ 2-(TpudTopmerun)benun|merokcu } bennn)-3H,4H,5H,6H,7H-
umuaaso[4,5-b |nupunuH-5-oHa,;

7-(3-meroxcu-4-{ [ 2-(TpudTopmerun)benun|merokcu } benwn)-3H,4H,5H,6H,7H-

[1,2,3]rpuazomno[4,5-b|nupunuH-5-oHa,;
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7-(3-merokcu-4-{[4-meTokcu-2-(Tpudropmerrn)penns|merokcu } pern)-
3H,4H,5H,6H,7H-[1,2,3]|Tpua3zono[4,5-b|nupunun-5-ona;
7-(3-metokcu-4-{[4-meTokcu-2-(Tpudropmerit)peHnT |MeToKcH | heH )-
2H,4H,5H,6H,7H-niupazono[4,3-bnupunuH-5-oHa,
7-(4-{[4-aueTnn-2-(TpudropmMeTHIT)(PEeHNIT |METOKCH } -3-METOKCHU( SHUIT )-
2H 4H,5H,6H,7H-[1,2,3]tpuazono[4,5-b|nupunun-5-oHa;
7-(4-{[4-aueTun-2-(TpudTopMeTIIT)PEHUT | METOKCH } -3 -METOKCHU( EHIII)-
2H,4H,5H,6H, 7H-nupa3ono[4,3-b |nupuann-5-oHa,
3-¢prop-4-(3-merokcu-4-{[2-(Tpudropmerin)peHni | MeTokcu j HheHn)-
2H,4H,5H,6H, 7H-nupa3ono|[ 3,4-b |nupuanH-6-0Ha,
4-(4-{[4-6pom-2-(TpudTopmMeTHT)PEeHOKCH |MEeTHI | -3 -MeTOKCU(EHIIT)-
2H,4H,5H,6H, 7H-upa3ono| 3,4-b |nupuana-6-0Ha,
4-(4-{[4-(2-runpokcusyTin)-2-(TpudTopMeTHI)(EHOKCH |METHI § -3-MeTOKCH(EeHIIT)-
2H,4H,5H,6H, 7H-upa3ono| 3,4-b |nupuana-6-0Ha,
4-(3-merokcu-4-{[4-merokcu-2-(TpudropMeTiin)peHOKCH |MeTHI | PeHHIT )-
2H,4H,5H,6H, 7H-tupa3zono| 3,4-b |nupuanH-6-0Ha,
4-(4-{[4-xnop-2-(TpudTopmeTni)peHoKCH |MeTHI | -3-MeTOKCU(D EHIIT)-
2H,4H,5H,6H, 7H-tupa3ono| 3,4-b |nupuann-6-0Ha,
4-(4-{[2,4-O6uc(Tpudropmerri)heHOKCH |MeTH } -3-MeTOKCH(eHMI)-
2H,4H,5H,6H,7H-nupazono|3,4-b |nupunnH-6-0Ha,
4-(3-merokcu-4-{[2-(nenradprop-As-cynbhanun)heHokcu |MeTi § heHr)-
2H,4H,5H,6H, 7H-nupa3ono[3,4-b JnupuanH-6-oHa,
4-(3-merokcu-4-{[2-(tpupropmerun)henoxcu |merun } hennn)-2H,4H,5H,6H, 7H-
nupasoo| 3,4-b | nupunuH-6-oHa,
4-(4-{[4-auermn-2-(TpudTopMeTHI)PEHOKCH |METHI } -3 -METOKCU(EHIIT)-
2H,4H,5H,6H, 7H-nupa3ono| 3,4-b |nupuanH-6-0Ha,
4-(4-{[4-PpTop-2-(TpudTopMeTnT)PEHOKCH |METHI } -3-METOKCHU(SHIIT )-
2H,4H,5H,6H, 7H-nupa3ono| 3,4-b |nupuana-6-0Ha,
4-[(2-meTokcu-4-{6-okco-2H,4H,5H,6H, 7 H-nupazono| 3,4-b |nupunus-4-wun } peHwn)-
MeTOKCH |-3-(TpudTopMeTHIT)OEH30HUTPHIIA,
4-(4-{[4-6pom-2-(Tpudropmermn)peHokcH |meTun | -3-(TpudTopMeToKCH )H eHNIT)-

2H,4H,5H,6H, 7H-tupa3ono| 3,4-b |nupuana-6-0Ha,
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4-(4-{[2-(nenradrop-A°-cynbdanin)heHokcr |MeTw § -3 -(TpudropMeTOKCH )P eHwM)-
2H,4H,5H,6H, 7H-tupa3zono| 3,4-b |nupuana-6-0Ha,

4-[3-(Tpudropmeroxcu )-4-{[2-(Tpudropmernn)penokcu | meTun  pexumn|-
2H,4H,5H,6H,7H-niupazono|3,4-b |nupunnH-6-0Ha,

4-(4-{[2,4-6uc(tpudropmermn)penokcu |merun } -3-(TpupTOpMETOKCH ) EHNIT )-
2H,4H,5H,6H, 7H-nupa3ono[3,4-b JnupuanH-6-0Ha,

4-(4-{[4-PpTop-2-(TpudTopmernin)peHokcu |meTwi }-3-(TpudTopmMeToKcH ) e HnT )-
2H,4H,5H,6H, 7H-nupa3ono|[ 3,4-b JnupuanH-6-oHa,

4-{4-[(2,4-numeTrnd eHokcu)merun|-3-merokcudenun }-2H,4H,5H,6H, 7H-
nupasono| 3,4-bnupunuH-6-oHa,

4-(3-merokcu-4-{[2-metun-4-(tpudropmeri)peHokcH |MeTh § peHn )-
2H,4H,5H,6H, 7H-nupa3zono| 3,4-b |nupuana-6-0Ha,

4-{4-[(3,5-numeTnndenokcu)merun|-3-merokcudenun }-2H,4H,5H,6H, 7H-
nupasoo| 3,4-b | nupunuH-6-oHa,

4-(3-merokcu-4-{[3-metun-5-(tpudropmerin)peHokcu |meTun § peHn)-
2H,4H,5H,6H, 7H-tupa3zono| 3,4-b |nupuana-6-0Ha,

4-(4-{[4-(mudropmernn)-2-(TpudropmeTni )P eHOKCH |METH } -3 -METOKCUDEHIIT )-
2H,4H,5H,6H, 7H-tupa3zono| 3,4-b |nupuann-6-0Ha,

4-(4-{[2,4-O6uc(nudropmernn)penokcu |merun } -3-merokcubennn)-2H,4H,5H,6H, 7H-
nupasono|3,4-b lnupunuH-6-oHa;

4-(4-{[2-(mudropmernn)-4-(TpudropmeTii )P EHOKCH |METHI } -3 -METOKCUDESHIL )-
2H,4H,5H,6H, 7H-nupa3ono[3,4-b JnupuanH-6-oHa,

4-(4-{[3-(mudropmernn)-5-(TpudropmeTii )P EeHOKCH |METHII } -3 -METOKCUDEHIL )-
2H,4H,5H,6H, 7H-nupa3ono|[3,4-b JnupuanH-6-0Ha,

4-(4-{[4-(3-runpokcumnpon-1-un- 1 -mn)-2-(tpudropmerni )H eHOKCH [METHI } -3 -
metokcudenun)-2H,4H,5H,6H, 7H-ttupazono| 3,4-b |mupunuH-6-oHa,

4-(2-merokcu-4-{6-oxco-2H,4H,5H,6H, 7 H-nupazono| 3,4-b | nupuana-4-mn } -
beHokcumeTH )-3-(TpudTOpMETHI )OSH30MHON KUCIIOTHI,

4-(2-merokcu-4-{6-oxco-2H,4H,5H,6H, 7 H-nupazono| 3,4-b | nupunnn-4-mn } -
denokcumernn)-3-(TpudropmeTiu )0eH3aMUAa;

4-(2-merokcu-4-{6-oxco-2H,4H,5H,6H, 7 H-nupazono[ 3,4-b | nupuann-4-mn } -

benokcumernn)-N-metuin-3-(TpudropmeTni)oeH3aMH A,
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4-(2-merokcu-4-{6-oxco-2H,4H,5H,6H, 7 H-nupazono[ 3,4-bnupuann-4-mn } -
denoxcumernn)-N,N-gumernn-3-(TpudropmeTin)OeH3aMuna,;

4-(2-metokcu-4-{6-oxco-2H,4H,5H,6H, 7H-nnpazono[ 3,4-b \nupuann-4-ui } -
denoxcumernn)-N-(1 H-nupazon-3-un)-3-(tpudTopmernn)oeH3aMua,

nporui-2-(2-metrokcu-4-{ 6-oxco-2H,4H,5H, 6H, 7 H-ttupazono| 3,4-b lnupunus-4-mn } -
deHokcumMeTH)0eH30aTa,

OyTun-2-(2-metokcu-4-{ 6-oxco-2H,4H,5H, 6H, 7H-nupazono| 3,4-b |nupuamus-4-w } -
¢deHokcumeTHT)0eH30aTa,

nponaH-2-mi-2-(2-merokcu-4-{6-oxco-2H,4H,5H,6H, 7 H-nnupazono[ 3,4-b \nupuamnn-4-
W1 } P eHOKCHMETHIT)0EeH30aTa,;

sTHn-5-{6-0kco-2H,4H,5H,6H, 7H-tupazono| 3,4-b | nupunun-4-nn }-2-{ [ 2-
(Tpudropmerin)permn |MeTokcH j OeH30aTa,;

N, N-numerun-5-{6-okco-2H,4H,5H,6H, 7H-tupazono| 3,4-b | niupunun-4-nn }-2-{ [ 2-
(TpudropmeTi)peHnIT |METOKCH } OeH3aMH 1,

5-{6-oxco-2H,4H,5H,6H, 7H-nmupazono|3,4-b lrupunun-4-un } -2-{ [ 2-(Tpudropmernn)-
(beHm|MeToKCH } OeH3aMI A,

5-{6-oxco-2H,4H,5H,6H, 7H-ttupazono|3,4-b lmupunun-4-un }-N-(4H-1,2,4-Tpuazomn-
3-m)-2-{[2-(TpudTOopMeTHI )P EHUIT |METOKCH } OEH3aMUAa;

2-ruapoKcusTUI-5-{ 6-0kco-2H,4H,5H,6H, 7 H-nupazono| 3,4-b nupunun-4-un } -2-{[ 2-
(TpudTopmeri)henm |MeTokcH  OeH30aTa;

N-merun-5-{6-okco-2H,4H,5H,6H, 7 H-tupazono| 3,4-b lnupunun-4-wn }-2-{[2-
(TpudropmeTi)peHm |MeTokcH } OeH3aMu A,

N-(1H-umunazon-4-un)-5-{6-oxco-2H,4H,5H,6H, 7 H-tupazono| 3,4-b lnupuaun-4-
win }-2-{[2-(TpudTopmeT)deHm |MeToKCH } OeH3aMu A,

4-(4-{[4-amun0-2~(TpuTOpMETHT ) EHUIT|METOKCH } -3-METOKCHU(PEHUIT )-
2H,4H,5H,6H, 7H-nupa3ono|[ 3,4-b |nupuanH-6-0Ha,

7-(4-{[4-amuHO-2~(TpUPTOPMETHIIT )P EHIIT | METOKCH } -3 -METOKCU(EHIIT)-
2H,4H,5H,6H,7H-[1,2 3]|tpua3ono[4,5-b|nupunun-5-oHa;

7-(4-{[4-amuHO-2~(TpUPTOPMETIIT )P EHIIT | METOKCH } -3 -METOKCU(DEHIIT)-
2H,4H,5H,6H, 7H-upa3ono[4,3-b |nupuana-5-0oHa,

4-(4-{[4-(numerninamMuno)-2-(TpudropmeTr )P eHIIT |METOKCH § -3 -MeTOKCH( €HIIT)-

2H,4H,5H,6H, 7H-tupa3zono| 3,4-b jnupuanH-6-0Ha,
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N-{4-[(2-meTokcu-4-{6-oxco-2H,4H,5H, 6H, 7H-ntupazono| 3,4-b lnupunus-4-un } -
denokcu)merun]-3-(Tpudropmerrn)pernn j areraMua,;
2-amuHO-N-{4-[(2-meTokcu-4-{6-okco-2H,4H,5H, 6H, 7 H-nupa3zono| 3,4-b lnupuaus-
4-un } penokcu)meTni|-3-(TpudTopmMeTri)heHuN faneTaMuaa,;
4-(3-metokcu-4-{[4-(MeTnnamMuHO)-2-(TpudTopmMeTI )PeHmN |MeTOKCH § heHMIT)-
2H,4H,5H,6H, 7H-nupa3ono[3,4-b JnupuanH-6-0Ha,
4-(3-merokcu-4-{[4-(mpon-2-eH-1-mn)-2-(TpudTropmerni )H eHUII |METOKCH § HEHIT)-
2H,4H,5H,6H, 7H-nupa3ono| 3,4-b JnupuanH-6-0Ha,
4-(4-{[4-(2,3-nurugpoxcunponmi)-2-(TpupTopMe T )p €HIIT |METOKCH § -3 -
metokcudenun)-2H,4H,5H,6H, 7H-ttupazono| 3,4-b |mupunuH-6-oHa,
4-(4-{[4-3Tun-2-(tpudTopMeTiin)pEeHII |METOKCH } -3-MEeTOKCH( €HIIT )-
2H,4H,5H,6H, 7H-upa3ono| 3,4-b |nupuana-6-0Ha,
4-(4-{[4-mmxnonporui-2-(TpupTopMeTHI ) €HUIT |METOKCH } -3-METOKCH(EHIIT )-
2H,4H,5H,6H, 7H-upa3ono| 3,4-b |nupuana-6-0Ha,
4-(4-{[4-(3-runpokcumnpon-1-un-1-mn)-2-(tpudpropmerni)HeHnI |METOKCH § -3 -
metrokcudenwn)-2H,4H,5H,6H, 7H-ttupazono| 3,4-b |nupunun-6-oHa,
2-[4-(2-meTokcu-4-{6-okco-2H,4H,5H,6 H,7H-ntupazonol 3,4-b \nupuann-4-mn } -
benokcumeTnn)-3-(TpupTOpMeTII )P EHIIT |aLleTOHUTPUIIA;
metui-2-[4-(2-merokcu-4-{ 6-oxkco-2H,4H,5H,6H, 7 H-nupazono[ 3,4-b nupuann-4-
wn jpenokcumetnn)-3-(tpudropmerni)heHunanerara;
4-(4-{[4-(3-runpokcumnponun)-2-(tpudpropMmeTHi )HeHUI |[METOKCH § -3 -
metokcudenwn)-2H,4H,5H,6H, 7 H-ttupazono| 3,4-b |nupunuH-6-oHa,
4-(4-{[4-(2-amuHO>TIN)-2-(TpUPTOPMETUI ) YEHUIT |METOKCH } -3-METOKCUPESHHMIT )-
2H,4H,5H,6H, 7H-nupa3ono|[ 3,4-b JnupuanH-6-0Ha,
2-{4-[(2-meTokcu-4-{6-okco-2H,4H,5H,6H, 7H-nupazono[ 3,4-b | nupuann-4-mn } -
benokcn)mern|-3-(TpudropmeTrn )P eHm } YKCY CHON KHUCIIOTBHI,
4-(4-{[4-(1-runpokcu-2-MeTUIIpOonan-2-mi)-2-(Tpup TopMeTri ) heHUI | METOKCH } -3 -
metokcudenun)-2H,4H,5H,6H, 7H-ttupazono| 3,4-b |nupunun-6-oHa,
4-(4-{[4-(2-runpokcu-2-MeTUIIPONH )-2-(TpUPTOPMETHI ) (PEHHUIT | METOKCH § -3 -
metokcudenwn)-2H,4H,5H,6H, 7H-ttupazono| 3,4-b |mupunuH-6-oHa,
4-(4-{[4-runpoxcu-2-(TpudTopMeTHIT )P EHII |METOKCH } -3-METOKCH(PEHIIT)-

2H,4H,5H,6H, 7H-tupa3zono| 3,4-b jnupuanH-6-0Ha,
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4-(4-{[4-(2-runpokcu>T)-2-(TpudTOpMETHIT ) (HEHIIT |METOKCH } -3-MeTOKCH(EeHNIT)-
2H,4H,5H,6H, 7H-tupa3ono| 3,4-b |nupuanna-6-0Ha,

7-(4-{[4-(2-runpoxcudTHIT)-2-(TpUPTOPMETHIT ) EHHIT |METOKCH | -3 -METOKCH(EHIT )-
2H,4H,5H,6H,7H-niupazono[4,3-bnupunuH-5-oHa,

7-(4-{[4-(2-runpoxcudTHIT)-2-(TpUPTOPMETHIT ) EHHIT |METOKCH | -3 -METOKCH(EHIT )-
2H 4H,5H,6H,7H-[1,2,3]tpuazono[4,5-b|nupunun-5-oHa;

4-(4-{[4-(runpokcumeTtn )-2-(TpudTopmMeTr)HEeHUIT |METOKCH } -3-METOKCU(PESHIIT )-
2H,4H,5H,6H, 7H-nupa3ono| 3,4-b JnupuanH-6-0Ha,

4-[(2-meTokcu-4-{6-okco-2H,4H,5H, 6H,7H-nupazono| 3,4-b |nupunnn-4-w } -
benokcu )mern |-3-(tpudropmerun)OeH3anbaeruaa,

4-(4-{[3-(2-runpokcudTOKCH )-2-(TpruTOPMETHI ) PEHUIT |METOKCH } -3-METOKCUPEHUIT )-
2H,4H,5H,6H, 7H-upa3ono| 3,4-b |nupuana-6-0Ha,

4-(3-amun0-4-{[2-(TpudTopmerin)penun|merokcu } henun)-2H,4H,5H,6H, 7H-
nupasono| 3,4-b | nupunuH-6-oHa,

4-[2-(mumernnamuHo)-4-{[2-(Tpudropmerin)pernn|merokcn j peHn|-
2H,4H,5H,6H, 7H-tupa3zono| 3,4-b |nupuanH-6-0Ha,

4-[3-(3-meToxcumnpornokcu)-4-{ [ 2-(tpudropmernn)pennn|merokcu jpennn|-
2H,4H,5H,6H, 7H-tupa3ono| 3,4-b |nupuann-6-0Ha,

4-[3-(2-meTokcusTokcu)-4-{ [ 2-(Tpudropmerin)penni|meTokcH | heHm |-
2H,4H,5H,6H,7H-nupazono|3,4-b |nupunnH-6-0Ha,

4-(2-{[2-(TpudTopmeTun)denun |MeToke j tupumuann-5-un)-2H,4H,5H,6 H, 7H-
nupasoo| 3,4-b | nupunuH-6-oHa,

4-(3-merokcu-4-{[2-(tpudpropmerun)pennn|merokcu } benwn)-2H,4H,5H,6H, 7H-
nupaszono|3,4-b | nupuauH-6-THOHA,;

4-(3-merokcu-4-{[2-(tpudpropmernn)pennn|merokcu } bennn)-2H,4H,5H,6H, 7H-
nupaszono|3,4-b |l nupuauH-6-uMuHa,

4-(3-merokcu-4-{[2-(tpupropmernn)pennn|merokcu } benun)-/H,6H,7H-
nuppodo[2,3-b lnupunuH-6-0Ha;

4-(3-merokcu-4-{[2-(tpudpropmernn)pennn|merokcu } bennn)-2H,6H, 7H-
nupasono| 3,4-b |nupunuH-6-oHa,

4-(3-merokcu-4-{[4-merokcu-2-(tpudropmeriun)pernn | merokcu } pernn)-2H, 6H, 7H-

nupasoo| 3,4-b | nupunuH-6-oHa,
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4-{3-meTokcu-4-[(2-merokcupennn)merokcu |pennn -2H, 6H, 7H-nupasomnol 3,4-
blnmpuanH-6-0Ha,

4-(3-metokcu-4-{[3-(TpudpTopmernn)nupuann-4-ui|meroxcu } penun)-2H, 6H, 7H-
nupasono| 3,4-b lnupuauH-6-oHa;

4-(4-{[4-amuno-2-(TpudTopmeTnn)peHmn | MeTokcu §-3-merokcudenun)-2H,6H, 7H-
nupasoo| 3,4-b | nupunuH-6-oHa,

4-(4-{[4-auerun-2-(tpudTopmern)penmn |MeTokcu | -3-meTokcub enun)-2H,6H, 7H-
nupasoo| 3,4-b | nupunuH-6-oHa,

4-(4-{[4-3Tun-2-(tpudTopmernin)deHm | MeTokcu | -3-metokcudenun)-2H, 6H, 7H-
nupasoo| 3,4-bnupunuH-6-oHa,

4-(4-{[4-(2-runpokcuy T )-2-(TpudTOpMeTHI )HEHIIT [METOKCH § -3-METOKCH(DEHNIT )-
2H,6H, 7H-mupazono[3,4-b |nupunuH-6-oHa,

4-(3-merokcu-4-{[3-merokcu-2-(tpudropmeriun)pernn |merokcu } pernn)-2H, 6H, 7H-
nupasono| 3,4-b | nupunuH-6-oHa,

4-(3-merokcu-4-{ [ S-merokcu-2-(tpudropmeriun)pernn | merokcu } pernn)-2H, 6H, 7H-
nupasono| 3,4-b | nupunuH-6-oHa,

4-(4-{[4-dTOp-2-(TpudTopMeTn)henun |MeTokcu } -3-metoxcudennn)-2H, 6H, 7H-
niupasono| 3,4-b |nupunuH-6-oHa,

4-(4-{[2-(mudropmerokcu)perni|meTokcH } -3 -merokcubenun)-2H,6H, 7H-
nupazono| 3,4-b lnupuauH-6-oHa;

4-[(2-meTokcu-4-{6-okco-2H, 6H, 7 H-upazono| 3,4-b Jnupuaun-4-
wi jheHokcH )MeTr |-3-(TpuTOpMEeTHI )OS H3OHUTPUIIA,

4-{3-metokcu-4-[(2-merokcu-S-uurpodennn)merokcu |pennn }-2H,6H, 7H-
nupasoo| 3,4-b | nupunuH-6-oHa,

4-[4-(6en3mnokcn)-3-merokcudenun |-2H, 6H, 7H-nupazono| 3,4-b lnupunus-6-0Ha,

4-{4-[(2-6pom-4,5-numeTokcudennt)meTokcu|-3-merokcudennn }-2H,6H, 7H-
nupasono| 3,4-b | nupunuH-6-oHa,

4-{3-meTokcu-4-[(mupuaus-2-nn)merokcu |pennn -2 H,6 H, 7H-nupazonol 3,4-
blmupuanH-6-0Ha,

4-(4-{[2,4-6uc(rpudropmernin)peHokcu |mernn }-3-merokcudpennn)-2H, 6H, 7H-
nupasoo| 3,4-b |nupunuH-6-oHa,

metui-4-(4-{[2,4-6uc(rpudpropmerni)heHokcH |MeTH } -3-MeTOKCH (P EHNIT )-0-0KCO-

2H,4H,5H,6H, 7H-tupa3zono| 3,4-b |nupuamnn-5-kapOokcuara,
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4-(4-{[2,4-6uc(rpudTopmermn)peHokcu |mern § -3-merokcudenni)-N, N-1umeTri-6-
okco-2H,4H,5H,6H, 7H-mmpazono| 3,4-b jnupuann-5S-kapOokcamuaa;
4-(3-metokcu-4-{[4-metun-2-(TpudTopmerni)peHoKCH [ MeTn § peHwn)-
2H,4H,5H,6H,7H-nupazono|3,4-b lnupunnH-6-0Ha,
4-(4-{[2,4-6uc(Tpudropmerri)heHOKCH |MeTH } -3-MeTOKCH(EeHMI)-
1H,2H,3H,4H, 6H-tuppono| 3,4-b]nupuann-2-oHa,
(+)-4-(4-{[2,4-Ouc(TpudropmeTin)peHoKcH |MeTH § -3 -MeTOKCU(EHUIT)-
2H,4H,5H,6H, 7H-nupa3onol[ 3,4-b JnupuanH-6-0Ha,
(-)-4-(4-{[2,4-6uc(TpudTopmMeTni )heHOKCH |METHI § -3-METOKCHU( SHIIT )-
2H,4H,5H,6H, 7H-nupa3ono| 3,4-b |nupuanH-6-0Ha,
(+)-4-(4-{[4-xn0p-2-(TpudTopmeTiin)peHOKCH |MeTH § -3-MeTOKCH (D EHIIT )-
2H,4H,5H,6H, 7H-upa3zono| 3,4-b |nupuana-6-0Ha,
(-)-4-(4-{[4-xn0p-2-(TpudTopmeTHi)PeHOKCH | METHI } -3 -METOKCHUDEHI )-
2H,4H,5H,6H, 7H-tupa3zono| 3,4-b |nupuanHa-6-0Ha,
(+)-4-(4-{[4-(mudTopmeTin)-2-(TpudpTopMeTni )HEHOKCH |METHI § -3 -METOKCUPEHIIT )-
2H,4H,5H,6H, 7H-tupa3ono| 3,4-b |nupuanH-6-0Ha,
(-)-4-(4-{[4-(mudTopmernn)-2-(TpudTOopMeTI )PEHOKCH |METII | -3 -METOKCH(D €HIIT)-
2H,4H,5H,6H, 7H-tupa3ono| 3,4-b |nupuann-6-0Ha,
(+)-4-(3-merokcu-4-{ [4-merokcu-2-(TpudTopmMeTH )H eHUI |METOKCH § peHNI)-
2H,4H,5H,6H,7H-nupazono|3,4-b |nupunnH-6-0Ha,
(-)-4-(3-metokcu-4-{[4-merokcu-2-(TpudTopmerni)HeHu |METOKCH § HeHIT)-
2H,4H,5H,6H, 7H-nupa3ono[3,4-b JnupuanH-6-oHa,
(+)-4-(4-{[4-aueTrn-2-(TpudTopMeTHI )P SHUI | METOKCH } -3 -METOKCUDEHIT)-
2H,4H,5H,6H, 7H-nupa3ono|[ 3,4-b JnupuanH-6-0Ha,
(-)-4-(4-{[4-aueTnn-2-(TpudTropmMeTri)PEHUIT | METOKCH } -3-METOKCH( SHIIT)-
2H,4H,5H,6H, 7H-nupa3ono|[ 3,4-b |nupuanH-6-0Ha,
(+)-7-(3-merokcu-4-{[4-meTokcu-2-(TpudropmeTrn )P eHIIT | MeTOKCH | peHNIT )-
3H,4H,5H,6H,7H-[1,2,3]|tpuazono[4,5-b|mupunun-5-oHa;
(-)-7-(3-metokcu-4-{[4-merokcu-2-(tpudropmerni)PeHUIT |METOKCH § heHIIT)-
3H,4H,5H,6H,7H-[1,2,3]|tpua3zono[4,5-b|nupunun-5-oHa;
(+)-4-(4-{[4-amuHO-2-(TpUPTOpMETHIT)HEHIIT |METOKCH } -3-METOKCH( EHIIT)-

2H,4H,5H,6H, 7H-tupa3zono| 3,4-b jnupuanH-6-0Ha,
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(-)-4-(4-{[4-amuHO-2-(TpUdTOpMETHI )P EHNIT |METOKCH } -3-METOKCUPEHNIT )-
2H,4H,5H,6H, 7H-tupa3ono| 3,4-b |nupuanna-6-0Ha,
(+)-7-(4-{[4-amun0-2-(TprdPTOpMETIIT)(PEHNI |METOKCH } -3-METOKCU(D SHUIT)-
2H,4H,5H,6H,7H-[1,2 3]tpua3ono[4,5-bnupunun-5-oHa,
(-)-7-(4-{[4-amuHO-2-(TpudTOpMETII )P EHII |METOKCH } -3-METOKCU(EHNI)-
2H 4H,5H,6H,7H-[1,2,3]tpuazono[4,5-b|nupunun-5-oHa;
(+)-4-(4-{[4->Tun-2-(TpudTopMeTIIT )P EHIIT | METOKCH } -3 -METOKCU(DEHIIT)-
2H,4H,5H,6H, 7H-tiupa3zo:no[ 3,4-b Jnupuaun-6-oH;
(-)-4-(4-{[4->TIn-2-(Tpud TopMeTHIT )P EHUIT | METOKCH } -3-METOKCH( SHIIT )-
2H,4H,5H,6H, 7H-nupa3ono|[ 3,4-b |nupuanH-6-0Ha,
(+)-4-(4-{[4-runpokcu-2-(TpudTopMeTIIT )P EHIIT | METOKCH } -3 -MeTOKCU(DEHIIT)-
2H,4H,5H,6H, 7H-upa3ono| 3,4-b |nupuana-6-0Ha,
(-)-4-(4-{[4-runpokcu-2-(TpupTropMeTHI ) PEHUIT |METOKCH } -3-METOKCH( SHMIT )-
2H,4H,5H,6H, 7H-upa3ono| 3,4-b |nupuana-6-0Ha,
(+)-4-(4-{[4-(2-runpokcurTrn)-2-(TpudToOpMeTII )P EHIIT |METOKCH } -3 -
metrokcudenwn)-2H,4H,5H,6H, 7H-ttupazono| 3,4-b |nupunun-6-oHa,
(-)-4-(4-{[4-(2-TunpoxcusTn)-2-(TpudTropMeTHi )P €HNI |METOKCH § -3 -
metrokcudenwn)-2H,4H,5H,6H, 7H-nupazono| 3,4-b |nupunun-6-oHa,
(+)-4-(3-merokcu-4-{ [4-meTun-2-(TpudropmeTiu )H eHOKCH |MeTH § heHMIT)-
2H,4H,5H,6H,7H-nupazono|3,4-b |nupunuH-6-oHa,
(-)-4-(3-metokcu-4-{[4-meTun-2-(TpudTopMeTH)PEeHOKCH |METHI § PeHIIT )-
2H,4H,5H,6H, 7H-nupa3ono[3,4-b JnupuanH-6-oHa,
(+)-4-(4-{[2-(nudropmeTin)-4-(TpudpTopMeTr )HEHOKCH |METHI } -3 -METOKCU(PEHIIT )-
2H 4H,5H,6H, 7H-nupa3ono|[ 3,4-b JnupuanH-6-0Ha,
(-)-4-(4-{[2-(mudTopmeTn)-4-(TpudTOopMeTHI )PEHOKCH |METHI § -3 -METOKCU( HIIT)-
2H,4H,5H,6H, 7H-nupa3ono|[ 3,4-b |nupuanH-6-0Ha,
(+)-4-(4-{[2,4-Ouc(nudpTopmeTni)heHOKCH |METHI } -3-METOKCH( SHIIT )-
2H,4H,5H,6H, 7H-nupa3ono| 3,4-b |nupuana-6-0Ha,
(-)-4-(4-{[2,4-6uc(audropmeTrn)peHOKCH |MeTHIT } -3 -METOKCH( EHIIT)-
2H,4H,5H,6H, 7H-upa3ono| 3,4-b |nupuana-6-0Ha,
(+)-4-{4-[(2,4-numernndeHokcu)mernn|-3-merokcudennn - 2H,4H,5H,6H, 7H-

nupaszono|3,4-bnupunuH-6-oHa U
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(-)-4-{4-[(2,4-mumeTundenoxcu)merun|-3-merokeudennn }-2H,4H,5H,6H, 7H-
nupasono| 3,4-b lnupuanH-6-oHa.

18. Coenunenue no 1. 1, nmpeacrasistoee co0oit

(4R)-4-(4-{[2,4-Ouc(TpudropmeTin)peHOKCH |MeTH | -3-MeTOKCU(D EHIT )-
2H,4H,5H,6H,7H-ttupazono| 3,4-b lnupunux-6-oH

CF, o
~
H;C—0 \ /N
FsC 0
Y NH

O Wi
(45)-4-(4-{[2,4-Ouc(TpudropmeTin)peHOKCH | MeTHII | -3 -MeTOKCU(DEHIIT)-
2H,4H,5H,6H, 7H-nupa3ono| 3,4-b |nupuanH-6-0H

CF4 H
~
Hyc—0 \ /N
FsC 0
NH
0.

19. JlekapCcTBEHHOE CpPENCTBO, XAapPaKTEPHU3YIOIIEECs TEM UYTO OHO COIEPIKUT
coenuHenue popmyisl I mo mobdomy n3 nm. 1-18 uim ero gapmaneBTHIECKH TPUEMIIEMYIO
COJb.

20.  Coenunenue o mrodoMy u3 mm. 1-18 umn ero gapmarieBTuyecku npuemsemast
COJIb JII IPUMEHEHUS B TEPAITUH.

21.  Coenunenue mo mrodomy u3 nm. 1-18 umm ero gapmaneBTuyecku npuemiemast
COJb ISl TEPANeBTUYECKOTO W/ TPOQPHIAKTHUECKOro JieueHHsl 3a00JeBaHUil N
COCTOSIHUH, OMOCPENOBAHHBIX SCTPOreH-CBsA3aHHBIM perentopoM aibda (ERRa).

22.  Coenunenue 1o mrodomMy u3 . 1-18 unm ero gapmaneBTuyecku npuemiemast
counb 11 nevenuss ERRo-onocpenoBanHoOro paka.

23.  Coenmnenue mo modomMy u3 . 1-18 unm ero gapmaneBTuyecku npuemieMast
COJIb TSI JIEUEHHsI 10 MEHbLIEH Mepe OJHOrO COCTOSIHUS, BBIOPAHHOTO H3. paka JIETKOro;
MEJIAaHOMBI, paKa SHIOMETPHSI U OCTPOrO MUEJIOUIHOTO JIEHKO3a.

24.  Coenunenue o mrodomMy u3 mm. 1-18 unm ero gpapmaneBTuiyecku npuemieMast

COJIb IJId JICUCHUSA I1IO MEHbIIIEH MEPE OAHOI'O0 COCTOAHUA, BbI6paHHOFO n3. paka MOJIOYHOH
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JKeNe3bl, paka MOYEBOrO Iy3bIps, paka IPEeNCTAaTeNbHON >KEJe3bl, paka MOXKeNyIO4YHON
JKeJle3bl; KOJOPEKTAIbHOIO paKka U paka ssMYHUKA.

25.  Coenunenue mno modbomy u3 mm. 1-18 umu ero gpapmaneBrudecku npuemiemas
COJIb I1s1 JIeYeHus1 caxapHoro auaderta Il Tuma.

26. ®dapmarieBTHUECKasT KOMITO3HMLIMS, conepikamas coequHeHue ¢opmynbsl I mo
arobomMy u3 mm. 1-18 uam ero gapmarieBTHUECKH MTPUEMIIEMYIO COJIb M OIMH WK 0ojiee YyemM
onuH (papMaLeBTHYECKH PUEMIIEMbIH SKCLIUTUEHT.

27. @apmaneBTUdecKasi KOMIO3ULMSA 1O M. 26, NOMOJHUTENBHO COAepsKalas Io

MEHbIIIEH Mepe OIMH AOMOJHUTENbHBIN TEPANeBTUUECKH AKTUBHBIN areHT.
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