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(57) B HacrosiiiieM M300pETEHUH MPEUIATAIOTCS CO-
enunenust popmyisl (1)

o,

[JI€ BCE MEPEMEHHbIE SBISIOTCS TAKUMH, KaK Onpese-
JIEHO B OMMCAHHUM, U KOMIIO3UIMH, COAEPKAIIHIE JIHO-
00¢ M3 TaKMX HOBBIX COCAUHCHUN. DTH COCAMHECHUS
SIBIIAIOTCS aroHructamMu APJ, KoTopble MOXHO TpUMe-
HAThH B KaU€CTBE JIEKAPCTBEHHBIX CPEICTB.

IV vPE16810¢



HoBble aroHucTHI peuenTopa aneJinuHa u CcnocoobI NPUMEHECHUSA

IlepexpecTHBIE CCHIIKM HA POJACTBEHHBIC 3aIBKU

Hacrosimas 3asBka numeet npaso Ha npuopureT B cootBercTBuu ¢ 35 U.S.C. §119(e)
npeaBaputenbHo 3asaBku Ha mateHT CIIIA No. 62/263106, nmonanHo# 4 nexadps 2015 rona,
KOTOpasi OJHOCTBIO BKJIIOUEHA B HACTOSLINM TOKYMEHT.

O06aacThb TEeXHUKHU, K KOTOPOH OTHOCHUTCSI I/I306DeTeHI/Ie

B Hacrosimem n3o0peTeHun npemiararoTcs 3aMeleHHble THIPOKCUTUPUMHUINHOHBI 1
UX aHaJOrH, KOTOpble sIBIAIOTCS aroHuctamu APJ, xomMnosunuu, HUX coaepskaliue, |
CrocoObl WX TPUMEHEHUs, Hampumep, Ui JIeYeHUs WM TNpOQUIAKTUKH CepAEeIHOMN
HEJOCTAaTOYHOCTH, aTePOCKIIePO3a, NIIEMUUECKON OONIE3HH CepALia U CBSI3aHHBIX COCTOSHUM.

CreneHus 0 IPEeAINECTBYIONEM YPOBHE TEXHUKH

Cepneunas HenocratouHocTh (heart failure, HF) u cBsi3aHHBIE OCIOKHEHHS CO3AAIOT
CYILECTBEHHYIO HAarpy3Ky Ha CHCTEMY 3/IpaBOOXPAHEHUs] B PAa3BUTHIX CTPAHAX, MPU 3TOM,
COrJIacHO oueHkaMm, Tonbko B CoennHenHbix IlITatax nanHoe 3a0oneBaHne TUArHOCTUPOBAHO
y 5700000 uenosek (Roger, V.L. et al., Circulation, 125(1):e2-e220 (2012)). Hecmotpst Ha
3HAYUTENbHBIE YCIEXU 3a TMOCJAeOHHE JBa JECSITHJETHS, MPOrHO3 OCTAeTCS BEChbMa
HEONAroMPHUSITHBIM, TPH 3TOM BBDKHBAEMOCTh COCTaBJsieT Jiuinb ~50% B TedeHHe S5 JieT
nociae mnocraHoBku paumarHosa (Roger, V.L. et al, JAMA, 292(3):344-350 (2004)).
JIOTIOTHUTEIBHO K HU3KOW BBIKHBAEMOCTH, HAPYIIEHHOE KAYeCTBO KU3HU U MEPUOAMIECKUE
rOCIUTAIM3ALMN  CBHICTEIbCTBYIOT O  HAJIMYMKM  OUYEBUIHOW  HEYIOBJIETBOPEHHOI
MEIULIMHCKON MOTPEOHOCTH B pa3paboTKe HOBBIX BAPHAHTOB JICUEHHSI.

Cepneunass Hemoctarounocth (HF) mpencrasisier coOoif KIMHMYECKUH CHHIPOM,
XapaKTePU3YIOIIUICS HECIOCOOHOCThIO cepana obecrneynBaTh JOCTATOYHOE CHaOKeHue
KPOBBIO M KHCJIOPOIOM Uil YAOBIETBOPEHHsI MeTabOJMYECKHX MOTPeOHOCTEH OpraHoB B
opranusme. OCHOBHbIE CHUMIITOMBL, CBsizaHHble ¢ HF, BKIIFOYAIOT OXBILIKY H3-3a OTEKa
JIETKUX, YTOMJIIEMOCTb, CHI)KEHHE (PU3MYECKOi aKTUBHOCTH M OTEKH HIDKHUX KOHEYHOCTEHH.
Ortuosnoruss HF o4eHb ClokHasi ¢ MHOTOYMCIICHHBIMH CBSI3aHHBIMH (DakTOpamMu pUCKa U
NOTeHUHATbHBIMU MPHYHHAMH.

K Benyummm npuunaam cepaeuHod HemoctatouHoctH (HF) otHocsTcs 3aboneBanue
KOPOHAPHBIX apTepHuil U CepaeuHasi MLIeMHsl, OCTPbIi MH()APKT MUOKApIA, HACIEICTBEHHbIE
KapOHOMHONATHH M  XPOHHYeCKas HeKOHTponupyemass rumneprensus. CeppaedHas
HenoctatouHocTh (HF) mokeT pasBuBatrbes nmb0 ocTpo ((yHKIMOHAIBHOE HAPYLICHHE

nocyie wuH(papkTa MHOKapAa), JUOO KaK XPOHHUECKOE COCTOSHHE, XapaKTepU3YIOIIeecs



JUTATEJIbHBIM  J1€33JalITUBHBIM PEMOJIEIUPOBAHNEM CEpPACYHONH TKaHM, rumneprpoduei u
mucyHKIMeH cepaua (HampuMmep, W3-3a HEKOHTPOIMPYEMOH IJIMTENbHON runepreHsun). B
COOTBETCTBUH C JUATHOCTUYECKUMH KPUTEPUSMH U TUIOM JUCPYHKIUU >KEITyIOYKOB,
cepaeuHas HenocratouHocTh (HF) kmaccupuumpyercs Ha nee ocHoBHble rpymmel: HF co
«cHwkeHHoH (pakumeit BeiOpoca» (HFTEF) umn HF ¢ «coxpanenHo# ¢paxmuel BeiOpocay
(HFpEF). Ob6a Tuna XapakTepu3yIOTCsS aHAJIOTWYHBIMH TNPU3HAKAMH U CHMIITOMaMH, HO
OTJIMYAIOTCS TUMIOM (PYHKI[MOHAJIIBHOTO HapymeHus skenynoukos (Borlaug, B.A. et al., Eur.
Heart J., 32(6):670-679 (2011)).

APJ penentrop (APLNR) u ero sHAOreHHBIN MENTUAHBIA JIUTAH] AMEUH SBISIOTCS
B&XHBIMHU MOAYJIATOPAMH CEPAEYHO-COCYAUCTON (PYHKLMU U KaHAUAATAMH IJIs1 IPUMEHEHUs
B neuennu HF (ansa o63opa cm. Japp, A.G. et al., Biochem. Pharmacol., 75(10):1882-1892
(2008)).

HakonneHHbple naHHBIE, TOJMY4YEHHbIE B XOJA€ JMOKJIMHUYECKHX MCCIIEIOBAHUM,
IPOBOIMMBIX Ha MOJENSX 3a00J€BaHWH M C ydYacTHEM IALMEHTOB-JIIOACH C CepAedyHOM
HEJOCTAaTOYHOCTBIO, CBHUJETENBCTBYIOT O TOM, 4YTO aroHusM amnenuHa u APJ sBnsercs
MOJIE3HBIM IIPH JICYEHUH CEPAEUHON HEJOCTATOYHOCTH. Y MBbIIEeH, JTUIIEHHBIX MeHa arejnHa
wiu APJ, umenach HapyiieHHast cokpatumoctb MuouToB (Charo, D N. et al., Am. J. Physiol.
Heart Circ. Physiol., 297(5):H1904-H1913 (2009)). Mpimy, HOKayTHPOBAHHBIE MO TeHY
anenmuna (knockout, KO), pa3BuBaii MPOrpEeCCUPYIOLIYIO CEPACUYHYI AUCHYHKIHIO C
BO3pacToM u ObuTH Ooee monsep:keHHbIMU HF B Momenu TpancaopranbHoro crenosda (TAC)
(Kuba, K. et al., Circ. Res., 101(4):e32-42 (2007)). ®yHKUMOHAIbHOE HApYIICHUE TMPHU
xpoHnueckorr HF sBnsieTcss pe3ysbTaToM JJUTENBbHOW HArpy3KM Ha CEepAle U CBSI3aHO C
Je3aJanTHBHBIM PEMOJEIMPOBAHUEM Cepala, NPOSBISIOMMMCS runeptpoduer cepaua,
YBEJIMYCHHBIM BOCMAJICHUEM M HWHTEPCTHLHAIBHBIM (PUOPO3OM, YTO B KOHEYHOM HTOTE
MPUBOJIUT K CHUKEHHIO AESITEIIbHOCTH CEpPALIA.

OnHOKpaTHBIA TPUEM amejiHa YBEJIWYHBAET CEPACYHBI BBHIOPOC Yy TPBI3YHOB B
HOPMAaJIbHBIX YCJIOBHSIX, a TakKXKe B MOJENSIX cepledHoi HenmocratouHocTH (Berry, MF |
Circulation, 110(11 Suppl. 1):11187-11193 (2004)). VYBenuueHHbI CEepPAEYHBIN BBIOPOC
SBJISIETCS PE3YJbTATOM TMPSIMOTO YBEIMYEHHs CEPAEYHON COKPATUMOCTH W TMOHMKEHHOTO
nepruepUIecKoro CONMPOTHBIIEHUS] COCYAOB B apTEPHANIbHBIX M BEHO3HBIX closx (Ashley,

E. A, Cardiovasc. Res., 65(1):73-82 (2005)). CHuxeHHE COCYIHCTOrO COMPOTHBIEHHS

MPUBOAUT K OoJiee HU3KOH Mpen- U MOCTHATrPy3Ke Ha CepIle W, CIeIOBATENIbHO, K MEHBIIEH

padoueit Harpy3ke (Cheng, X. et al, Lur. J Pharmacol., 470(3):171-175 (2003)).

AHaJOrnyHO HUCCIICAOBAHUAM Ha TIPbI3yHax, OJHOKpATHas I/IH(bYSI/Iﬂ arejiiHa 340pOBbIM



CyOBEKTaM-JIIOASIM W TAIMEHTaM C CEepAeYHONH HEAOCTATOYHOCTHIO BbI3BANA CXOIHBIE
reMOIMHAMHYECKHE PEAaKIUH C YBEJIWYEHHbIM CEpPACYHBIM BBHIOPOCOM M YBEIHYEHHBIM
BA30AMJIATALMOHHBIM OTBETOM B Tepudepudecknx u KopoHapHbIX aprepusx (Japp, A.G. et
al., Circulation, 121(16):1818-1827 (2010)).

MexaHu3MBl, JIeXKale B OCHOBE HHOTPOITHOTO JIEHCTBHA alellnHa, He COBCEM SICHBI,
HO, MO BCeH BHUAMMOCTH, OTJIMYAKOTCS OT KIMHHYECKH HCIOJBb3YEMBIX aroHHCTOB [i1-
azpeHopenenTopoB (10OyTaMUH) TEM, YTO OTCYTCTBYET YBEJIMYEHHE YaCTOThI CEPIAEYHBIX
COKkpawmeHuil. Basomunatupyromee AEHCTBHE aleinHa, B IMEPBYK OYEpenb, Peau3yercs
MOCPECTBOM MEXAaHM3Ma, 3aBUCHUMOIO OT OJHAOTENHANbHOM CHHTa3bl OKCHAA a30Ta
(Tatemoto, K., Regul. Pept., 99(2-3):87-92 (2001)). AnenuH UHAyLUpYEeTCs B
TUITOKCUYECKUX YCJIOBHUSX, CIIOCOOCTBYET aHTMOTeHe3y U, KakK ObLIO MOKa3aHO, OrPaHUYNBAET
pasmep mH(papkra B Momensix umemuu-pernepdysun (Simpkin, J.C., Basic Res. Cardiol.,
102(6):518-528 (2007)).

B nomnonHeHue K BBIIIEYNOMSHYTHIM HCCIIEIOBAaHHUSM, B KOTOPBIX OLEHUBAJIH
OJTHOKpPATHBIII TNpHEeM alejuHa, HEKOTOpble HCCIENOBaHUsA SICHO IPOJEMOHCTPUPOBAIN
OnaronpusaTHbie 3()(EKThl IIUTENPHOTO BBEACHUS aleliMHa B PsAe MOZIENeH XPOHHYECKOM
CepIevYHON HEeOCTaTOUHOCTH Y TPBhI3YHOB, BKJItOUas Monenb anruorensuna II, monens TAC
U MOJeJNib YyBCTBUTENbHBIX K cojiu kpbic juHuu Dahl (Siddiquee, K. et al., J. Hypertens.,
29(4):724-731 (2011); Scimia, M.C. et al., Nature, 488(7411):394-398 (2012); Koguchi, W.
etal., Circ. J., 76(1):137-144 (2012)). B 3Tux uccnenoBaHUsX AUTENbHAS MH(Y3US arneanHa
yMEHbLIAJIA CePIEeYHYI0 TUNepTpoduro u cepaeyHbldi GuOpo3, u ObLIa aCCOLMHPOBAHA C
YIIYUYIICHUEM CEePIEHHOM eI TeTbHOCTH.

Taxke, TOSABISIOTCSI T€HETUYECKHE CBUETENBCTBA TOTO, UYTO MOJUMOP(HU3MBI r'eHa
APJ cBsizanbl ¢ 6onee menneHHbiM nporpeccuposanueM HF (Sarzani, R. et al., J. Card. Fail.,
13(7):521-529 (2007)). BaskHbIM sIBIAETCSI TO, UTO XOTsI 3Kcnpeccust APJ u anennHa MoXxeT
OBITh CHWKEHHOH WM 3HAYUTENIbHO Kojebarbcss TO Mepe mnporpeccupoBanusi HF,
reMonuHaMu4Yeckue 3(PQEeKThl amneluHa Ha CEPACYHO-COCYAHCTYIO CHUCTEMY SIBJISTFOTCS
YCTOWYHBBIMU Yy MalMEHTOB ¢ pas3BuBlielica HF u nmonydarommx CTaHAApPTHYK TEpanuio
(Japp, A.G. et al., Circulation, 121(16):1818-1827 (2010)).

Takum 00pa3om, MMeeTcsl 3HAYUTEIbHbBII 00BEM IOKa3aTeNIbCTB TOTO, YTO ArOHU3M
APJ penienitopa urpaet KapaIuONpoOTeKTOPHYIO pojib B HF u Oyner moTeHIuanbHO MOTe3HBIM
mna nanueHToB ¢ HF. OdeHb KOpPOTKMH TepHOA TONYKU3HHM ameliiHa B CHUCTEMeE
KPOBOOOpAIIEHHSI OTrPAaHMYUBAET €ro TEPANeBTHYECKYI0 TOJb3y M, TakuM 00pas3oM,

cymecTByer mnoTpedHOCTh B aroHuctax APJ peuenrTopa, obmamaromux —yiaydIIeHHbIM



bapMakoknHETHYECKUM NpoduiieM 1 mpoduiieM CUrHATBHON CHCTEMBI ITPH COXPAHEHUH WIIH
YCHJIEHUH TIOJIOKUTEIBHBIX 3P PeKTOB 3HIOreHHOro aronucra APJ anenuHa.

Kpatkoe onucanue nzobpereHus

B HaCTOAIIEM I/1306peTeHI/II/I npeaIararoTCAa 3aMCIICHHBIE TUAPOKCUTTUPUMHUINHOHBI U
HUX aHAJIOTH, KOTOPBIC SBJAKOTCA IMOJIE3HBIMH B KaUE€CTBC aroOHUCTOB APJ, BKJIIOYasA HX
CTEPEON30MEPHI, TAYTOMEPHI, (PapMaleBTUYECKH MPUEMIIEMbIE COJIH UJTH COJIbBATHL

Taxxke, B HacTOALIEM H300pETEHUH MPEIJIArarOTCsl CIIOCOOBI U MHTEPMEIUAThI JIJIst
MOJIy4EeHUSI COEIMHEHMH COTJIACHO HACTOSIIEMY H300PETEeHHI0 WM HUX CTEPEOH30MEpPOB,
TayTOMEPOB, (papMaLleBTHUECKHU MPUEMIIEMBIX COJIEH UM COJIbBATOB.

Taxxe, B HacTOsAIIEM M300pPETEHNH NpenIararoTcst papmMaleBTHIECKUe KOMITO3ULINH,
cozep:kale (papMaleBTHUECKH IPUEMIIEMbIH HOCHUTENb W II0 MEHbIIEH Mepe OIHO U3
COEMHEHUI COTJIACHO HACTOSINEMY H300PETeHHIO0 MM HUX CTEPEOM30MEPOB, TayTOMEPOB,
(papmaLieBTHYECKH PUEMJIEMBIX COJIEH MJIN COJIbBATOB.

CoenuHeHNs COTJIACHO M300pPETEHHIO MOMKHO TPHUMEHATh Ul JICUSHHs W/ HMIH
NpoUIAKTUKN MHOXKECTBa 3a00JE€BaHUM WM HapyIIeHWH, CBsi3aHHbIX ¢ APJ, Takmx kax
ceplevHast HeAOCTaTOYHOCTh, O0JIe3Hb KOPOHAPHBIX apTEePUH, KapANOMHUOIIATHS, TUadeT, WK
COMYTCTBYIOIIUX 3a00JieBaHUMN, BKJIOYAs, HO 0€3 OrpaHUYeHUsi, OCTPbI KOPOHAPHBIN
CHUHIPOM, HMIIEMHI0 MHUOKApAa, THUIEPTEH3HIO, JIETOUHYI0 THUIEPTEH3UI0, KOPOHAPOCIIA3M,
Cma3M COCYZOB TOJIOBHOTO MO3ra, HWIIEMHUYEeCKoe U penepdy3HOHHOE TMOBPEKICHHE,
CTEHOKaPIHUIO, TIOYEYHYIO0 HEAOCTATOYHOCTb, METAOOIUUECKUN CHHIPOM U PE3UCTEHTHOCTh K
UHCYJINHY.

CoenuHeHHs COTIACHO N300PETEHUIO MOXKHO MPUMEHSITh B TEPAITHH.

COGI[I/IHGHI/UI COrJjilaCHO 1/1306peTeH1/1}0 MOXHO TIPUMEHATL OJid U3TOTOBJICHHSA
JIEKApCTBEHHOTO CPEACTBA JUIS JICUSHHsT W/HITN NMPOPUIAKTUKYA MHOXKECTBA 3a00IeBaHUN WK
HapyIlleHuH, cBsi3aHHbIX ¢ APJ.

COGI[I/IHGHI/UI COrJIaCHO I/1306peTeHI/IIO MOXHO TIPUMEHATbH OTACJIbHO WJIIM B
KOM6I/IHaL[I/II/I C JAPYyIruMH COCOAUHECHUAMH COINIAaCHO HACTOALIEMY I/1306peTeHI/II'O, nJIn B
KOM6I/IHaL[I/II/I C OJHUM APYTUM ar€HTOM HUJIM HECKOJbKHMU APYTUMU ar€HTaMU.

Jlpyrue TpU3HAKW M TNPEHMyINecTBa H300peTeHHs OyAyT OYEeBHIHBIMU U3
CIIeYIOIEro MoAPOOHOro OnucaHust U GopMyJibl U300peTEeHUsI.

TonpoOHoe onucanue n300peTeHus

L CoenuHeHst COrJIACHO U300PETEHUIO
B rmepBoM acmekTe B HACTOSIIEM H300pETEHUM TMPENIAraeTcsi, B YaCTHOCTH,

coequnenue Gopmyisi (1):
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WIA €ro CTepeOM30Mep, SHAHTHOMEp, AMACTEPEeOHU3OMep M TayTomep, (apMaleBTHUECKU
npuemiemMasi CoJib WIN COJIbBAT, TAE:

alk npencrasnser co6oit Ci-¢-ankun, 3amemennsii 1-5 RY;

KOJIBIIO A HE3aBHUCHMO BBIOPAaHO M3 S5- MM O-4JIEHHOTO apwiia WIN TeTepoapuia,
COZIepIKaIIero aToMbI yriieposa u 1-4 rerepoaroma, BeiopanHbX 13 N, NR**, O u S, npu sTom
Ka Kbl U3 YKa3aHHOTO apuiia U rerepoapuia 3ameiies 1-4 R3;

KoNb10 B He3aBuCHMO BBIOpAHO M3 apuiia, rerepoapriia U LUKJIOATKUIIA, KAXKIbIH 13
KOTOpBIX 3amemieH 1-4 R1;

R! mesaBucumo BeIOpan w3 H, ramorema, NOz, -(CH2),OR®, (CH2)nS(O)Rc,
-(CH2)nC(=O)R®, -(CH2)uNR?R? -(CH2)uCN, -(CH1),C(=0)NRR?, -(CH;).NR*C(=O)R?,
-(CH2)nNR*C(=0)NR?R? -(CH2)n,NR*C(=0)OR®, -(CH2)n,OC(=0)NR?R? -(CH»).C(=O)OR?,
-(CH2)uS(O)pNR?R?, -(CH2)uNR?S(O)pNR*R?, -(CH2)uNR?S(O)sRS, Ci4-ankurna,
samemennoro  0-3  R®,  -(CH»)u-Cs.s-kapOoumkiuna, 3amemenHoro 0-3 RS wu
-(CH2)n-reteporukimnia, 3amernennoro 0-3 RS,

R? nesaBucumo BeiOpaH u3 Cis-ankuma, 3amemenHoro 0-3 RS Ci.s-ankeHuna,
3amernenHoro 0-3 RS, apuna, 3amemiennoro 0-3 R, rerepoumkimia, 3amemenHoro 0-3 RS, u
Css-muKI0ankuna, 3amemensoro 0-3 RS mpu ycnosuu, uto xorma R? mpencrasnser coboit
Ci.5-aNKwuI, aToM yriepona W TPYIIbL, MPUCOSIUHEHHbIE K HEMY, 3a MCKIIIOUEHUEM OIHOM,
NPUCOETUHEHHOM K MUPUMHIMHOBOMY KOJIbIY, MOTYT ObITh 3aMeHeHbl Ha O, N u S;

R?> wmesaBucumo BbIOpan u3 H, ramorena, -(CH2)nOR®  -(CH2)aS(O)R.,
-(CH2)nC(=O)R®, -(CH2)uNR*R? ~(CH2)uCN, -(CH2)aC(=0)NRR? -(CH;).NR*C(=O)R?,
-(CH2)aNR*C(=0)NR?R? -(CH2)aNR*C(=0)OR®, -(CH2)nOC(=O)NR?R? -(CH»).C(=0)OR?,
-(CH2)uS(O)pNR?R?, -(CH2)uNR?*S(O)pNR*R?, -(CH2)uaNR?*S(O)sRS, Ci-s-ankurna,
3amemennoro  0-3  R®,  (CHy)u-Cs.s-kapboumkmmna, 3amemennoro 0-3 R°, wu

-(CH»)n-reteporukimia, 3amernennoro 0-3 RS,



R3? mesaBucumo BbIOpaH m3 H, -S(O)pR., -C(=O)R®, -C(=0)NR?R? -C(=0)OR®,
-S(O)pNR*R? Ci.s-ankuna, 3amerieHHOro 0-3 R, -(CH2)u-Cs.6-kapOomukimia, 3aMemeHHOTO
0-3 R®, u -(CHz)p-rerepounkimia, 3amemenHoro 0-3 RS;

R* nesaBucumo BeIOpan u3 Cis-ankuna, 3amemenHoro 0-3 RS (CHy)n-Css-
kapOouumkimia, 3amenieHHoro 0-3 RS, u -(CHz)n-rereporuukimia, 3amermenHoro 0-3 RS,

R? mpu xaxmom mnosiBieHuu, He3aBucuMo BbiOpaH u3 H, Cis-ankuia, 3aMemeHHOro
0-5 R®, Cire-ankenuna, 3amemenHoro 0-5 R° Cig-ankununa, 3amerneHHoro 0-5 RS
-(CH2)n-Cs.-10-kapOonukimia, 3amemenHoro 0-5 R®, u -(CHaz)y-reTeponukiimia, 3aMemeHHOT0
0-5 R®; unm R? u R?, BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHH 00a MPUCOETUHEHBI, 00pa3yroT
reTepOLUKINYECKOe KOJIbIIo, 3ameleHHoe 0-5 RS,

R®, npu kaxmoM TosiBleHUH, He3aBUCUMO BbiOpaH U3 H, Ci6-anKuia, 3aMeleHHOro
0-5 R®, Cie-ankenuna, 3amemenHoro 0-5 R° Cis-ankununa, 3amerneHHoro 0-5 RS
-(CH2)u-Cs.10-kapbormkmna, 3amemeHHoro 0-5 RS, u -(CHz)y-rerepouukiimna, 3aMeIeHHOro
0-5 RS

RE, mpu kaxxnoM nosiBieHnH, He3aBUCUMO BbiOpaH u3 Ci.¢-aiKuia, 3amereHHoro 0-5
R®, Cre-ankenmna, 3amemenHoro 0-5 R® Cis-ankmnmna, 3amemeHHoro 0-5 R Cs.-
KapOOLMKITHIIA U TeTePOLIUKIIIIIA,

RY, npu kaxoM MOSBIEHNH, He3aBUCUMO BbIOpaH 13 H 1 Cl.¢-aKuia, 3aMeleHHOro
0-5 R®;

R®, mpu xaxxaoM MosiBIIeHUH, He3aBUCUMO BbIOpaH u3 Ci.s-ajKuia, 3aMenieHHoro 0-5
Rs, Crs-ankenuna, Cr.s-ankunmna, -(CHz)o-Cs.s-umknoankuna, -(CH2)n-Cs-s-reTepornmkimnia,
-(CHa)n-apuna, -(CHa)n-rerepoapuina, F, Cl, Br, CN, NO,, =0, CO:H, -(CH2).OR¢, S(O)pR,
C(=O)NRR!, NRIC(=O)R!, S(0),NRR! NRIS(O),Rf, NRIC(=0)OR!, OC(=O)NRR! u
-(CH2).NR'RY,

RE

2

npu KakaoMm mnosiiaeHun, HedaBucumo BbiOpaH u3 H, F, Cl, Br, CN, OH, C;.s-
ankuna (He3aBUCHUMO 3amerieHHoro rajoresoM u OH), Cs.g-mmknoankuna u ¢perma, nm Rin
Rf Bmecte ¢ aromMoM a3oTa, K KOTOPOMYy OHHM 00a TPHCOEIMHEHBL, OOPa3yIOT
reTepOLUKINYECKOe KOJIbIIO, HeoOs3aTeIpHO 3aMeeHHoe C1.4-aIKuIoMm,

N He3aBUCUMO BbIOpaH U3 HyJs, 1,2 u3; u

p, IPH Ka’kIOM TOSIBJIEHHH, HE3aBUCHMO BbIOpaH u3 HyJis, 1 u 2.

Bo BTOpOM acriekTe B HacTOsIIEM H300pPETeHUH MPEANIAraeTcs CoequHeHe GopMyJIbI
() unm ero crepeonsoMep, SHAHTUOMED, TUACTEPEOM3OMEpP, TayToMmep, (hapMaleBTHUECKH
npremJieMasi CoJib HITH COJIbBAT B MpeesiaX o0beMa MepBOro acnekTa, Te:

KOJIBIIO A HE3aBUCHUMO BBIOPAHO M3
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§ \ ks
wdtse T N e A LD
Rt (R4
ISR R
‘Z‘L u N= ;

wane

Konpli0 B He3aBuCHMMO BBIOpaHO U3 @ U O-4JIEHHOI'O TeTepoapuia, KaxXIblld U3
KOTOpBIX 3amemeH 1-4 R1;

R! mesaBucumo BwiOpan m3 H, F, Cl, Br, NO, -(CH2)nOR?, -(CH1).S(O),R., -
(CH2)uC(=O)R®, -(CH2)uNRR? -(CH3),C(=O)NR?R? -(CH).NR*C(=O)R® Ci.4-ankuna,
3amereHHOro 0-3 R® u Cs¢-1iukioankunia, 3amerieHHoro 0-3 RS

R? neszaBucumo BbIOpaH n3 Cr.s-ankuna, 3amemenHoro 0-3 RS Ca.s-ankenuna, apuna,
3amerneHHoro 1-3 RE, rerepoumkiuna, 3amerneHHoro 0-3 RS u Cs.s-mukioankuia;, mpu
ycnosuu, uto korma R? mpencrasnser coGoit Ci.s-aJkuj, aToM yriepoaa M TPyIibl,
NPUCOCTUHEHHBIE K HEMY, 32 MCKJIFOYEHHEM OJHOH, MPUCOEANHEHHON K MHUPUMHIUHOBOMY
KOJIbIY, MOTYT ObITh 3aMeHeHbl Ha O, N u S;

, ranoreda, -(CH2),OR®, (CH2).S(O)pR.,
-(CH2)nC(=O)R®, -(CH2)uNRR? -(CH2)uCN, -(CH2)nC(=O)NR?R? -(CH»)uNHC(=O)R?,
-(CH2)naNHC(=0O)NR?R? -(CH,)sNHC(=0)OR®, -(CH:)sOC(=0)NRR?, -(CH:).C(=O)OR?,
-(CH2)uS(O)pNR*R?, -(CH2)uNHS(O)pNR?R?, -(CH2)uNHS(O)pRS, Ci.5-ankuna, 3aMeImeHHOro

R’ mHesaBucumo BbOpan u3 H

0-3 R°® (CH)u-Css-kapboumknuna, 3amemenHoro 0-3 R° u -(CHy)p-rerepormkiimna,
3amerneHnoro 0-3 R®;
R3? nesasucumo Buiopan u3 H, Ciy-ankuna, -(CHz)s-apuna, 3amemensoro 0-3 RS u

-(CH»)n-reteporukimia, 3amernennoro 0-3 RS,



R? mpu xaxknmom mosiBieHuu, He3aBucuMo BbiOpaH u3 H, Ci.s-ajkuia, 3aMemeHHOro
0-5 R, -(CH2)u-Cs.10-xapOommkmna, 3amemeHHoro 0-5 RS, u -(CH»)p-rerepormkimia,
3amemennoro 0-5 R wmm R? u R? BMecte ¢ atomMoMm a3ora, K KOTOPOMY OHH 00a
MPUCOEAMHEHBI, 00Pa3yIOT reTePOLIUKINIECKOe KOJIbII0, 3aMernerHoe 0-5 RS,

R®, mpu ka)kaoM mosiBieHUH, He3aBucuMO BeiOpaH u3 H, Ci-ankuia, 3aMemeHHoro
0-5 R®, Cire-ankenuna, 3amemenHoro 0-5 R° Cis-ankununa, 3amemneHHoro 0-5 RS
-(CH2)n-Cs.10-kapOokcunukimia, 3amemennoro 0-5 R® u  -(CHy)p-rerepormkimia,
3amerneHHoro 0-5 R¢;

R®, mpu xaxxnom mosiBieHUH, He3aBUCHMO BbIOpaH u3 Ci.¢-ajkuia, 3amereHHoro 0-5
R¢, Crs-ankenuna, Cag-ankununa, -(CHz)n-Cs.s-tiukmnoankuna, -(CHz)n-Ca-g-rereporukimna,
-(CHz)n-apuna, -(CHa)a-rerepoapuna, F, Cl, Br, CN, NO,, =0, CO:H, -(CH2).OR¢, S(O)pRf,
C(=0)NRR!, NRIC(=O)Rf, S(0),NRRf NRIS(O),Rf, NRIC(=0)OR!, OC(=O)NRR! u
-(CH2)nNRIR;

RE, npu KakaoM nosiBieHnu, HesaBucumo BbiOpan u3 H, F, Cl, Br, CN, OH, Ci.s-
ankuna (HeoOs13aTenpHO 3amereHHoro rajoreHoM u OH), Cs.s-nukioankuna u peHmna,

N HE3aBUCUMO BbIOpaH u3 HyJis, 1,2 u 3; u

P, IPU Ka>KAOM IOSIBJICHUH, HE3aBUCHMO BbIOpaH U3 HyJisL, 1 1 2.

B Tperbem acriekTe B HACTOSIIEM HU300PETEHUH IMpeniaraeTcsi CoeAMHeHne GopMyJibl

(ID):
OH
N
|
RZJ\ N (0]
R R
(R")o.1 (I0)

WIN €ro CTepeonu3OMep, 3HAHTHOMEpP, AHACTEPEeOH3OMep, TayTomep, (apManeBTHUECKH
npueMJieMasi CoJIb MJIH COJIbBAT, B IpefieIax 00beMa IePBOro WIIN BTOPOTO acIeKTa, Te:

KOJIBIIO A HE3aBUCHUMO BBIOPAHO M3



R%12 3 3
R 2/ s o S P SRz
ol s \Q s~% ] S~
- SR N N—O
TSa , \ R3 R3
(R )12 (R)1-2 —
N Ky o——< O—N N:<
2 \
Sy Ay L L D
R3
N::< (\\/\(RS)M
VL;A’Q\N’N\RSE\ '-/I\N/J

3

R! nezaBucumo Bribpan u3 F, Cl, OH u OC.4-ankuna;

R'? nezaBucumo Boibpan u3 F, Cl u Ci.o-ankuna;

R? HesaBucumo BuIOpan u3 Cr-s-ankuna, 3amementoro 0-3 RS Cr.s-ankeHnna, apunia,
3amenieHHoro 1-3 R®, rerepoapuina, 3amemenHoro 0-3 R, Cs.s-uukinoankuna u —(CHz)1.40C).
s-aakuna 1 —(CH2)130Cs.6-11uKI0NTKMA;

R? mesaBucumo Beibpan uz H, F, Cl, Br, -OR®, -(CH;)sC(=0)R®, (CH2)nS(O)pRc,
-(CH2)sC(=0)OR?®, -(CH2)aNR*R? CN, -(CH2)nC(=O)NRR?, -(CH2)uNHC(=O)R®, Ci.4-
ankuna, 3amernieHHoro 0-3 RS, (CHa2)u-Cs.s-xapOonukimia, 3amemieHHoro 0-3 RS wu
-(CH»)n-reteporukimna, 3amernennoro 0-3 RS,

R3? nezaBucumo Buiopan us H, CH;, -(CHz)n-apuna, 3amemensoro 0-3 RS, u -(CHy)o-
reTepouuKInia, 3amemeHHoro 0-3 RS,

R? mpu kaxmom mosiBjieHuu, He3aBucuMo BbiOpaH u3 H, Ci.s-ajkuia, 3aMemeHHOro
0-5 R, -(CH2)u-Cs.10-kapOommkmna, 3amemeHHoro 0-5 RS, u -(CH»)p-reteporukiivia,
3amemennoro 0-5 R wmm R? u R? BMecte ¢ aTtomMoMm a3ora, K KOTOPOMY OHH 00a
MPUCOEAMHEHBI, 00Pa3YIOT reTEPOLIUKINYECKOe KOJIbII0, 3aMerieHHoe 0-5 RS,

R®, npu kasxmoM TosiBleHHUH, He3aBHCUMO BhiOpaH u3 H, Cis-alKnia, 3aMemeHHOro
0-5 R®, Cire-ankenmna, 3amemenHoro 0-5 R® Cire-ankunuia, 3amemienHoro 0-5 RS
-(CH2)n-C3.10-kapOonukimia, 3amemenHoro 0-5 R®, u -(CHaz)s-reTeponukiimia, 3aMemeHHOTO
0-5 R®;

R®, mpu kaxnmom mosiBieHWH, He3aBUCUMO BbIOpaH u3 Cis-ankmia (HeoOs3aTeNbHO
3amemennoro F u Cl), OH, OCH3, OCF3, -(CH2)n-Cse-tmknoankuna, -(CHz)n-Cis-
rerepounkimwia, -(CHz)n-apuna, -(CHa)s-rerepoapuina, F, Cl, Br, CN, NO,, =0 u CO>H; u

1N HE3aBUCUMO BbIOpaH u3 HyJs, 1, 2 u 3.
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B HETBEPTOM AaCIICKTE B HACTOALIEM I/1306peTeHI/II/I npeajaracrcsa COCAUHCHUE

dbopmyast (11):

OH R3
A
N7 | =
| AN\,
R2 N @] R
R’ R’

(I10)
WIA €ro CTepeor3OMep, SHAHTUOMEp, IHACTEPEeOH30Mep, TayToMmep, (GapMaleBTHUECKH
npuemiemMasi CoJib UM COJIbBAT B Mpezesiax o0bema JIFo00ro U3 nepBoro, BTOPOro U TPETHErO
aCTeKTOB, IJe:

R? HesaBucumo BbiOpan u3 Crs-ankuna, 3amemenHoro 0-3 RS Ci.s-ankeHuna,
¢denuna, 3amemenHoro 1-3 R® 6-unenHoro rerepoapuia, 3ameuieHHoro 0-3 RS Cs.s-
uuknoankuia u CH,O(CH2)1.3CHs;

R’ mesasucumo Buibpan u3 H, F, Cl, Br, -OCi4-anxunma, S(0):Ci4-ankuma R,
~(CH2):C(=O)R®, -(CH2):C(=0)OR®, -(CH»).NR?R? -C(=O)NR?R? -NHC(=O)R®, Ci.4-

ankuia, 3amerieHHoro 0-3 R, u rerepouukinia, BBIOpaHHOTO U3

5 /(Re)O-Z S O /(Re)0_2 5 /(Re)0_2
~Z \/ /7 \/
N—NH N \ - d
R®%)o.
H (Re)0_2 (Re)()_2 (Re)o_ ( )0 1

1
< N/ S s/ \(\ o~ 0-N
T~ Y \

iy \\Nj 5\<Nj 555 N N tqé\N)\Re)o_1

(R®%)o-1 (R®)o-1 (R®)o-1 (R®)o-1
N= N=—= N S S S—N
SN /) \ \
%/L?\N’O ’ VL/LS\N'NH ’ j\%/rﬁHfﬂ, N"N"'Lé\N’N ’ %/L,L\N)\(Re)o-1 §
(R%)o-1

=
£

Ra

2
, TIPU KaKJIOM TOsIBJIEHUH, He3aBucuMo BbeIOpaH u3 H, Ci.s-ankunia, 3aMeneHHoro
0-5 R, -(CH2)u-Cs.10-xapbommkmna, 3amemenHoro 0-5 RS, u -(CH»)p-rerepormkimia,
3ameutenHoro 0-5 RS nnmu R* u R? BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHH NPHCOEIUHEHBI,

00pa3yroT reTepoIUKINYECKOe KoL, 3amemeHHoe 0-5 RE;
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R®, mpu xaxxnoMm mosiBieHUH, He3aBUCUMO BbIOpaH n3 Cig-ankmia (HeoOs3aTeNbHO
3amemennoro F u Cl), OH, OCH3, OCF3, -(CH2)n-Cse-tmxnoankuna, -(CHz)n-Css-
rerepounkimia, -(CHz)n-apuna, -(CHa)s-rerepoapuina, F, Cl, Br, CN, NO,, =0 u COH; u

N HE3aBUCUMO BbIOpaH u3 HyJs, 1, 2 u 3.

B nsTom acmekTe B HACTOSIEM H300pETEHUH MpeasiaraeTcsi CoeAuHeHue (HOopMyIIbl
(III) nunm ero crepeon3oMep, SHAHTUOMEP, TUACTEPEOU3OMED, TayToMep, (hapMaleBTHIECKU
npuemsIeMasi CoJib WM COJIbBAT B Mpezesiax o0bema JIo00ro U3 mepBoro, BTOPOro U TPETHETO
Y 4YeTBEPTOTO aCIleKTOB, Ie:

R’ neszaBucumo Beibpan u3 H 1 -(CHz)o.1NR?R?,

R?* u R?* BMecTe ¢ aroMoM a3oTra, K KOTOPOMY OHM 00a MPUCOEOUHEHBI, O0pa3yroT

FETCPOLUKIINYICCKOE KOJIbLO, BbI6paHHOG n3

(R%)o-3
R%)o. R)o- A R R%0. /X
é-NC/)( " %-N/—_\/\(() - é-N>_\/\O %-N/—_Xl(\I—RGa g_N\__QNH
, / , / i _/ , o
S Q S
O>__\ (R®)o-3 (R%)0. 5’\ N/\, NH ,_S"{N)kNH ,S"\N/\’O
%‘N\_\/> E—N/\\f ) s R
— , i (R%)o-2 ; o) (R®)o-1 ) (R%)o2 )
3 S S
Y { N\)l(l) S (,Re) 0-2 ¢ O (IRe)o»z 5’\ N/Nl\ 5’\ N\/j’\l
. ,g’\N@ ST = =F
(Re)o-z’ ) , (R%o2 (Re)o-z;
R®, mpu kaxmom mosiBieHWH, He3aBUCUMO BbIOpaH u3 Ci.s-ajkmia (HeoOs3aTebHO

3amemennoro F u Cl), OH, OCH3, OCF3, -(CH2)n-Cse-tmknoankuna, -(CHz)n-Css-
rerepouukiuia, -(CHa)n-apuna, -(CHaz)s-rerepoapuina, F, Cl, Br, CN, NO,, =0 u COH.

B miecTom acrekte B HacToOsALIeM H300pETEHHH MpeqiaraeTcs coenuHeHue HopMyibl
(IIT) wnu ero crepeon3oMep, SHAHTUOMED, TUACTEPEOU3OMEDP, TayToMep, (hapMareBTUYECKH
npueMsIeMasi CoJib WK COJIbBAT B Mpezesiax o0bema JIo00ro U3 MepBoro, BTOPOro U TPETHETO
aCIEKTOB, Ie:

KOJIBIIO A HE3aBUCHUMO BBIOPAHO M3
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(R%:.2 R®
S R%),. R3),. R3
5\/§/]/ 5 /O /( )12 5 < /( )1-2 5 /S /( )1-2 O”<
NN 5\\\} s~ 5\] Ve
Rsa 2 N 2 N’O 2 N 2 2
O,N (R3)1—4
\

B A

2

R! nesasucumo uidpan u3 F, Cl, OH u OC.4-ankuna;

R!? nesaBucumo uibpan u3 F, Cl u Ci;-ankuna;

R? nesaBucumo BbiOpan u3 Cors-ankuia, 3amemenHoro 0-3 RS Ci.s-ankeHuna,
¢denmna, 3amemennoro 1-3 R®, 6-unennoro rerepoapuia, 3amemenHoro 0-3 R° Cse-
nukioankuiaa u CH>O(CHz)1.3CH3;

R’ nesaBucumo BbOpaH u3 H, Ciy-ankuna, 3amemenHoro 0-3 R u (Qenuna,
3amernenHoro 0-3 RS

R3? nezaBucumo Beidpan u3 H, CH3 u -(CHa)n-penuna, 3amermnennoro 0-3 RS u

R®, mpu kaxnaom mosiBieHuH, He3aBUCUMO BbiOpaH u3 Cl.s-ankmia (HeoOs3aTeNbHO
samemennoro F u Cl), OH, OCHj;, OCF;, -(CH2)n-Cse-tmxnoankuna, -(CHz)p-Cis-
rerepormkimnia, -(CHz)n-apuna, -(CHaz)u-rerepoapuina, F, Cl, Br, CN, NO,, =0 u COH.

B cenpmoM acnekte B HacTosILeM H300PETEHUH NPeJIaraeTcs COequHEeHHe (HOPMYIIbI

(IV):
oH (13
NT X
R2 | N 0]
R4
O
WIA  €ro  CTePeOM30OMep,  JHAHTHOMED,  IHACTEPEOH3OMEpP,  TayTOMED,

(I)apMaLIeBTI/ILIeCKI/I npuemiieMasi COJib WJIHM COJIbBAT B IIpeAciiax obbema NnEPBOro acCriekTa,
rae:

KOJIBIIO A HE3aBUCHUMO BBIOPAHO M3
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(R%)1:3 5\/5 s o f iz P (R%12

S N7 / >

s NN s \\j 5\(\(13
— 2 Rsa 2 N 2> N, 2
R R R R

"?{S\N’N\R% NN s, YN "z’é\"' RS %/Z,.L\N/ hi/l\N/
(R%13 R%)1.3
N4 Ne
L) L%
¥ ON u  N= ,

KoJpL0 B HezaBucumo Bbl6paHO u3

va R1)
R)14 \ 1-4
—(R")4 QI

! nesaBucumo Bbl6paH u3 H, F, Cl, Br, OC 4-ankuna, CN u Ci4-ankuna,;

R? mesaBucumo BeiOpaH u3 Cors-ankuma, 3amemenHoro 0-3 RS Ci.s-amkeHuna,
¢denmna, 3amemennoro 1-3 RS, 6-unenHoro rerepoapuia, 3amemenHoro 0-3 R®  Css-
ukoankuiaa u CH>O(CH»)13CH3;

R3 nesasucumo BbiGpan uz H, F, Cl, Br, -OR?, -(CH»)aC(=O)R®, (CH2)nS(O)Rc,
-(CH2)nC(=O)OR®, -(CH2)uNR?R? CN, -(CH2)sC(=0)NRR?, -(CH2).NHC(=O)R®, Cju-
ankwna, 3amenieHHoro 0-3 RS (CHa2)u-Cs.s-xapOonukimna, 3amemeHHoro 0-3 RS wu
-(CH»)n-reteporukimna, 3amernensoro 0-3 RS,

R3? nezaucumo Buidpan us H, CH3, -(CHz)n-apuna, 3amemensoro 0-3 RS, u -(CHy)o-
reTepouUuKIia, 3amemeHHoro 0-3 RS,

R* neszasucumo Buibpan u3 CHs, CH,CH3, CH,CH,CH3, CH(CH3), u CH,OCH3;

R? mpu kaxxmoMm mosiBjieHud, He3aBucuMo BbiOpaH u3 H, Ci.s-ajkuia, 3aMemeHHOro
0-5 R, -(CH2)u-Cs.10-xapbommkmna, 3amemenHoro 0-5 RS, u -(CH»)p-rerepormkiimia,
3amemennoro 0-5 R wmm R? u R? BMecte ¢ aTtomMoMm a3ora, K KOTOPOMY OHH 00a
MPUCOEAMHEHBI, 00Pa3YIOT reTePOLIUKINIECKOe KOJIbII0, 3amernerHoe 0-5 RS,

R®, npu kaxxmom TosiBleHHUH, He3aBHCHMO BhiOpaH u3 H, Cig-aNKnna, 3aMemeHHOro

0-5 R®, Cire-ankenmna, 3amemenHoro 0-5 R° Cre-ankunwuia, 3amemienHoro 0-5 RS
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-(CH2)n-Cs.-10-kapOonukimia, 3amemenHoro 0-5 R®, u -(CHaz)y-reTeponukiimia, 3aMemeHHOTO

0-5 RS
Re

3amemennoro F u Cl), OH, OCH3, OCF3, -(CH2)n-Cse-mmxmoankuna, -(CHz)n-Cis-

NpH KaKIOM TOSIBJIEHUH, He3aBUCUMO BbIOpaH u3 Ci.g-ankmna (HeoOs3aTeapHO

rerepounkiuia, -(CHz)n-apuna, -(CHaz)s-rerepoapmna, F, Cl, Br, CN, NO,, =0 u CO>H; u

n HE3aBUCUMO BbIOpaH U3 HyJIs, 1, 2 u 3.

B BocbMOM acmekTe B HACTOSIIEM H300PETEHUM TPEAJIaraeTcsi COEIUHEHHE,
BbIOpaHHOE U3 COEAMHEHUM, MPOMLIFOCTPHPOBAHHBIX B NMIPUMeEpax, WK UX CTEPEOU30MEPOB,
TayTOMEPOB, (hapMalleBTHUECKH MPUEMIIEMbIX COJIEH HJIU COJIbBATOB.

B ngpyrom acmekre B HacTosIeM HM300pPETEHHH TIPEIaracTcsi COEIUHEHHE,
BbIOpaHHOE U3 JI0O0ro MogHabopa COeAMHEHUN B IIpeeax o0beMa BOCbMOI'O acIeKTa.

B APYIroOM acClieKTe B HACTOALEM 1/1306peTeH1/11/1 npenjiararoTcsa COCAUHEHUA (I)OpMy.]'IbI

(Ia):

(Ia)

WIM WX  CTEPEOM3OMEpBbI, SHAHTHOMEPBI, IUACTEPEOM3OMEPHI, TAyTOMEPHI,
(dbapManeBTHYECKU MTPUEMIIEMbIE COJIU, COJIbBATHI UJTH MPOJIEKAPCTBA, TE:

alk mpencrasnser coboii C1-¢-ankui, 3amMemenHsrii 1-5 RY;

KOJIBLIO A HE3aBHCUMO BBIOPAHO W3 5- WM O-WIEHHOTO apmjia U TeTepoapuia,
COZEePIKAILEro aTOMBI yriaeposa u 1-4 rerepoaroma, BoiOpanHbIX 13 N, NR*? O u S, npu 3Tom
KaXIblil U3 YKA3aHHOTO apHJja U reTepoapuia 3aMerneH 1-4 R3;

KOJIbLIO B He3aBucuMO BBIOpAHO M3 apuiia, reTepoapuia M LUKJIOATKNIA, KAKABIH U3
KOTOpBIX 3amemneH 1-4 R

R! mesaBucumo BbIOpaH w3 H, ramorena, NO, -(CH2),OR® (CH2).S(O)R.,
-(CH2)nC(=O)R®, -(CH2)uNR*R? ~(CH2)uCN, -(CH2)aC(=0)NRR?, -(CH;).NR*C(=O)R?,
-(CH2)aNR*C(=0)NR?R? -(CH2)aNR*C(=0)OR®, -(CH2)nOC(=0)NR?R? -(CH:).C(=0)OR?,
-(CH2)uS(O)pNR?R?, -(CH2)uNR?*S(O)pNR*R?, -(CH2)uaNR?*S(O)sRS, Ci4-ankuna,
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3amemenHoro  0-3 RS, -(CH)u-Css-kapboumkmmna, 3amemenHoro 0-3 RS wu
-(CH»)n-reteporukimia, 3amernennoro 0-3 RS,

R? nesaBucumo BeiOpan u3 Crs-ankuma, 3amemenHoro 0-3 RS Ci.s-ankeHuna,
3amernenHoro 0-3 RS, apuna, 3amemennoro 0-3 R, rerepoumknmna, 3amemenHoro 0-3 RS, u
Cs-6-LUKI0ANKKAa, 3amMelenHoro 1-3 RS mpu ycnosuu, uto korma R? mpencrasiser coboit
Ci-5-aJKuJjI, aToM yrjiepona U TPYIIbI, NMPUCOSAUHEHHbIE K HEMY, 32 HCKJIIOYEHHEM OJHOM,
MPUCOETUHEHHOM K MUPUMHIMHOBOMY KOJIbLY, MOTYT ObITh 3aMeHeHbl Ha O, N u S;

R? nesaBucumo BbiOpan u3 H, ramorena, -(CH2)nOR® -(CH2).S(O)pRc, -
(CH2)nC(=O)R?, ~(CH2)uNRR?, -(CH2)uCN, -(CH2)nC(=O)NR?R? -(CH,).NR*C(=O)R®,
-(CH2)uNR*C(=0)NR?R?, -(CH2)uNR?*C(=0)OR®, -(CH;),OC(=O)NR*R?, -(CH2)nC(=0)OR?,
-(CH2)uS(O)pNR?R?, -(CH2)uNR?*S(O)pNR*R?, -(CH2)uaNR?S(O)sRS, Ci-s-ankurna,
sameumiennoro  0-3  R® (CH»)u-Cs.e-xapOoumknmnma, 3amemennoro 0-3 RS wu
-(CHz)qy-reTeponuKinia, conepskaiero aromMbsl yriepona u 1-4 rerepoaroma, BBIOpaHHBIX U3
N, NR*? O, S, u 3amemennoro 0-3 R,

R3? nesasucumo BeiGpan u3 H, -S(O)pR:, -C(=O)R®, -C(=0)NRR? -C(=0)OR®,
-S(0)p,NR?R?, Cy.s-ankuna, 3amemeHHOro 0-3 R, -(CHz)y-Cs.6-kapOouukimia, 3aMeImeHHOro
0-3 R®, u -(CHz)n-reTepouukimna, 3ameuieHsoro 0-3 RS,

R* mesaBucumo BeIOpaH u3 Cis-ankuma, 3amemenHoro 0-3 RS (CH)n-Cs-
kapOouukimia, 3amereHHoro 0-3 RS, u -(CHz)s-rerepouumkimia, 3amemeHHoro 0-3 RS

R? mpu kaxmom mosiBjieHuu, He3aBucuMo BbiOpaH u3 H, Ci.s-ajkuia, 3aMemeHHOro
0-5 R® Cir¢-ankenmna, 3amemenHoro 0-5 R® Crs-ankunwuia, 3amemenHoro 0-5 RE
-(CH2)n-Cs.-10-kapOouukinuia, 3amemmenHoro 0-5 R®, u -(CHaz)s-reTeponukiimia, 3aMemeHHOro
0-5 R% wnu R?* u R? BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHU 00a MPUCOEIUHEHBI, 00Pa3yIoT
reTepOLUKINYECKOe KOJIbIIO, 3amemeHHoe 0-5 RS,

R®, npu kaxmom TosiBNeHUH, He3aBHCUMO BhiOpaH u3 H, Ci6-alKuia, 3aMemeHHOro
0-5 R, Cjre-ankenmna, 3amemenHoro 0-5 R® Cis-ankunwuia, 3amemieHHoro 0-5 RE
-(CH2)n-C3.10-kapbonukinmia, 3amemenHoro 0-5 R®, u -(CHaz)y-reTeponukiimia, 3aMemeHHOro
0-5 R®;

R®, npu xaxmaoMm mosiBieHUH, He3aBUCHMO BbIOpaH u3 Ci.s-ajkuia, 3amenieHHoro 0-5
R®, Crs-ankenuna, 3amemeHHoro 0-5 R® Ciys-ankunamna, 3amemeHHoro 0-5 R° Cs.-
KapOOILMKITHIIA U TETEPOLIUKJIIIIA,

RY, npu kaxmom nosiBneHny, He3aBucuMo Beiopan u3 H u Ci.e-aKkuna, 3aMemmeHHOro

0-5 R®;
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R®, mpu kaxnmom mosiBieHWH, He3aBUCUMO BbIOpaH u3 Cis-ajkmia (HeoOs3aTebHO
3amemennoro rajgoreaoM, OH wu CN), Crg-ankenuna, Crs-ankunmna, -(CHz)n-Css-
rukgoankuia, -(CHz)u-Ca.s-rerepounkiuna, -(CHz)s-apuna, -(CHz)s-rerepoapuina, F, Cl, Br,
CN, NO;, =0, CO:H, -(CH2).ORg S(O)Rf, C(=O)NRR! NRIC(=O)Rf S(O),NRR
NRIS(0),RE, NRIC(=0)OR!, OC(=0)NR'R® u -(CH»),NR'R;

R, mpu kaxmom nosenenny, Hesasucumo Beiopan u3 H, Ci.s-ankuna (HeoOs3aTeIbHO
3amemenHoro rajgorenoM u OH), Cs.-muknoankuna u pennna, wmm Riu RE) BmMecte ¢ aromom
a3oTa, K KOTOpOMY OHHM 00a MpPUCOEOUHEHbI, OOpa3yrT TeTEPOLMKINYECKOe KOJIBIIO,
HeoOs13aTenbHO 3aMeeHHOe C1.4-aJIKIIIoM,

N He3aBUCUMO BbIOpaH u3 HyJIsI, 1,2 1 3; u

p, IPH Ka’kKIOM TOSIBJIEHUH, HE3aBUCHMO BbIOpaH U3 HyJisA, 1 1 2.

B apyrom acrnekte B HACTOsIIIEM H300pETEHUH MPENJIATAIOTCS COSTMHEHUsT (POPMYJIbI
(Ia), wmom WX  CTEpeOM3OMEpbI, SHAHTHOMEPHI, AHACTEPEOM3OMEPBI,  TayTOMEpHI,
(bapMaLeBTHYECKH MPUEMJIEMbIE COJIM, COJIbBATHI WJIH MPOJIEKAPCTBA, TIE:

KOJIBIIO A HE3aBHCHUMO BBIOPAHO U3

(R%1-2 5 3
RYs o /N (R4 GO
K S A 3 Y
3 ) N~ ST STX
J— \RSa N Nfo
Flisa R R R
(R)12 (R)12 —~N
N ) js o— 0 N=(
’ / \N \
ST S WA A WK
N 2 N 2 N,O 2 > 2 2
R® R® R (RY)
£=< 555\< N s’< Z/l\\l)\ 2:( (\\/\ 1-4
~ ,N \ ! S ,N S S ,S ! J
bz,?” N \RSa’ N‘N‘R?»a’bz’l,, N ’ "LL, N R3’ N ’ L?_/\N/ ’
(R%)1.3 G
4
o™
.1'?_ ~N " N=— ;
KosbLlo B He3aBucHMO BBIOpaHO U3 U O-4JIEHHOrO reTepoapuia, KaKIAbld U3

KOTOpBIX 3amelneH 1-4 R
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R! mesasucumo Beibpan m3 H, F, Cl, Br, NO,, -(CH2).OR®, -(CH2).S(O)R., -
(CH2)uC(=O)R®, -(CH2)nNR?R? -(CH:).C(=O)NR?R? -(CH»)uNR*C(=O)R® Ci.4-ankuna,
3amenteHHoro 0-3 RS, u Cs.s-nukoankuna, 3amemensoro 0-3 R

R? nesapucumo BbIOpaH u3 Cr-s-ankuna, 3amemenHoro 0-3 RS Ca-s-ankeHuna, apuna,
3amemenHoro 1-3 R rerepoumkimna, 3amemenHoro 0-3 R u Css-mukioankuna;, mpu
ycnosud, 4to korma R? mpencrasiser coGoit Ci.s-aJkujl, aToM yIIepoaa M TPyIbl,
MPUCOEANHEHHbIE K HEMy, 32 UCKJIIOUEHUEM OJHOH, MPUCOSAMHEHHON K MUPHUMHIUHOBOMY
KOJIbIY, MOTYT ObITh 3aMeHeHbl Ha O, N u S;

, ranoreda, -(CH2),OR®  (CH)aS(O)pR.,
-(CH2)nC(=O)R®, -(CH2)uNRR? ~(CH2)uCN, -(CH:)nC(=O)NR?R? -(CH»)a,NHC(=O)R?,
-(CH2)naNHC(=O)NR?R? -(CH3)sNHC(=O)OR®, -(CH3)sOC(=0)NRR?, -(CH:).C(=O)OR?,
-(CH2)xS(O)pNRR?, -(CH2)uNHS(O)pNR?R?, -(CH2)sNHS(O)pR¢, Ci-s-ankuina,

sameumienHoro  0-3  R® (CH»)u-Cs.e-xapOoumknmnma, 3amemennoro 0-3 RS wu

R’ HesaBucumo BbOpan u3 H

-(CHz)qy-reTeponuKiInia, Conepskalero aromMsl yriepona u 1-4 rerepoaroma, BBIOpAaHHBIX U3
N, NR*? O, S, u 3amemennoro 0-3 R,

R3? nesapucumo Bbibpan us H, Ciu-ankuna, -(CHz)n-apuna, 3amemennoro 0-3 RS u
-(CHz)y-rerepornmknmia, 3amermeHsoro 0-3 R¢;

R? mpu kaxmom mosiBjieHuH, He3aBucuMo BbiOpaH u3 H, Ci.s-ajkuia, 3aMemeHHOro
0-5 RS, -(CH2)u-Cs.10-kapOommkmna, 3amemeHHoro 0-5 RS, u -(CHa)p-reteporukiinia,
3amemennoro 0-5 R wmum R? u R? BMecte ¢ aTtomMoMm a3oTa, K KOTOPOMY OHH 00a
MPUCOEAMHEHBI, 00PA3yIOT reTEPOLIMKINYECKOe KOJIbII0, 3aMerneHHoe 0-5 RE;

R®, npu kaxmom TosiBNeHUH, He3aBHCUMO BhIOpaH u3 H, Ci6-alKnia, 3aMemeHHOro
0-5 R® Cire-ankenmna, 3amemenHoro 0-5 R® Cis-anmkununa, 3amemenHoro 0-5 RE
-(CH2)n-C3.-10-kapOouukimia, 3amemmeHHoro 0-5 R®, u -(CHaz)y-reTeponukiimia, 3aMemeHHOr0
0-5 R®;

R®, mpu kaxmom mosiBieHWH, He3aBUCUMO BbIOpaH u3 Cis-ajkmia (HeoOs3aTeNbHO
3amemennoro rajoreaoM, OH wu CN), Crg-ankenuna, Crs-ankunmna, -(CHz)n-Css-
rukgoankuia, -(CHz)u-Ca.s-rerepounknuna, -(CHz)n-apuna, -(CHaz)s-rerepoapuina, F, Cl, Br,
CN, NO,;, =0, CO:H, -(CH2).ORg S(O)Rf, C(=O)NRIR NRIC(=O)Rf S(0),NRR
NRIS(0),RE, NRIC(=0)ORE, OC(=0)NR'R! u -(CH;),NR'R;

R, mpu kaxmom nosiBnenuy, Hesasucumo Beiopan u3 H, Cis-ankuna (HeoOs3aTeIbHO
3amentenHoro ranoreHoM 1 OH), Cs.¢-riukioankuna u gpennna;

N He3aBUCUMO BbIOpaH U3 HyJs, 1,2 u3; u

p, IPH KaXK/IOM TIOSIBJICHUH, HE3aBUCHMO BBIOpaH u3 HyJs, 1 1 2.
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B npyrom acrnekte B HacTOsIIEM M300PETEHUH MPENJIATAIOTCS COSTUHEHUST (POPMYIIBI

(ID):
OH
NT
|
R2 N (@]
R R’
(R4
(ID

WIM WX CTEpPEeOM30MEpbl, SHAHTHUOMEPBI, AUACTEPEOU3OMEPBI, TayTOMEPHI,
(apmaLeBTHYECKH PHUEMJIEMbIE COJIM, COJBBATHI WU MPOJIEKAPCTBA, Te:

KOJIBIIO A HE3aBHCHUMO BBIOPAHO U3

R%)1.
(R%13 ':.s\\ S /( e S o /(R3)1-2 s /(R3)1.2
X S\’ / =
2 I S NS <7
— 2 R 2 2 N > N’ 2
F|<3a (R (R ,<R3 ,<R3
C N/ PS s T 0— 0-N N=
ST s~ S ISP - NP
N N N RNTR N
Rs

R! nesasucumo suibpan u3 F, Cl, OH, Ci3-ankuna u OC).3-ankuna;

R!? nesasucumo uibpan u3 F, Cl u Ci;-ankuna;

R? nesapucumo BbIOpaH u3 Ci-s-ankuna, 3amemenHoro 0-3 RS Ca.s-ankeHuna, apuna,
3amereHHoro 1-3 R, rerepoapuna, 3amemennoro 0-3 R Cs.s-uuknoankuna u —(CH»)140C1-
s-ankuiia 1 —(CH2)1.30C3.6-1UKII0ATKHNA,

R? nesasucumo Bridpan u3z H, F, Cl, Br, -OR®, -(CH2)aC(=O)R®, -(CH2)nS(O)pRc, -
(CH2)uC(=0)OR®, -(CH3)sNRR? CN, -(CH2)iC(=O)NRR? -(CH2)uNHC(=O)R® Cu-

ankwna, 3amenieHHoro 0-3 RS, (CHa2)u-Cs.s-xapOomukmmna, 3amemenHoro 0-3 RS wm
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-(CHz)qs-reTeporuKIinia, Conepskaiiero aromMel yriepona u 1-4 rerepoaroma, BRIOpAaHHBIX U3
N, NR*, O, S, u 3amemennoro 0-3 R¢;

R?? nezapucumo Buidopan us H, CH3, -(CHz)n-apuna, 3amemensoro 0-3 RS, u -(CHy)o-
reTepouuKIInia, 3amemeHHoro 0-3 RS,

R? mpu xaxxnom mosiBiaeHuy, HezaBucuMo BbiOpaH n3 H, Ci.g-ankuia, 3aMeeHHoro
0-5 R, -(CH2)u-Cs.10-xapOommkmna, 3amemeHHoro 0-5 RS, u -(CH»)p-rerepormkimia,
3amemenHoro 0-5 R wmmu R?* u R? BMecte ¢ aromom asora, K KOTOpOMYy OHH 00a
MIPUCOEAMHEHBI, 00Pa3yIOT reTePOLIUKINIECKOe KOJIbII0, 3aMernenHoe 0-5 RS,

R®, mpu Ka’kaoM MosiBNeHUH, He3aBucuMo BeiopaH u3 H, Cis-alKkuia, 3aMemeHHoro
0-5 R® Cie-ankenuna, 3amemenHoro 0-5 R° Cis-ankununa, 3amerneHHoro 0-5 RS
-(CH2)n-Cs-10-kapOouukimia, 3amemenHoro 0-5 R, u -(CHz)y-reTeponukiimia, 3aMemeHHOT0
0-5R%

R®, mpu kaxmom mosiBjieHuH, He3aBUCUMO BbiOpaH u3 Ci.s-ajnkmia (HeoOs3aTeNbHO
samemiennoro F u Cl), OH, OCH3, OCFs, -(CH2)u-Cse-umknoankuna, -(CH2)u-Cis
rerepoumkimia, -(CHz)p-apuna, -(CHz)u-retepoapuna, F, Cl, Br, CN, NO,, =0, COH u
CONH2y; n

N HE3aBUCUMO BbIOpaH u3 HyJis, 1, 2 u 3.

B nmpyrom acriekTe B HACTOSILIEM M300PETEHUHU MPEMNIATAIOTCS COENUHEHUST (POPMYJIBI

(110):
OH R®
AN 4
N |
| N\,
R2 N O R
R! R’
(110)

WIM WX  CTEPEOU3OMEPBI, HHAHTUOMEPHI, JAHACTEPEOM3OMEPBI,  TayTOMEPHI,
(bapMaIeBTHYECKH TIPUEMIIEMbBIE COJIU, COJIbBATHI UJIH MIPOJIEKAPCTBA, TIE:

R! neszaBucumo Beibpan u3 Cis-ankuna u -OC3-ankuna;

R? nesaBucumo BbIOpaH u3 Cr-s-ankuna, 3amemenHoro 0-3 RS Ca.s-ankeHuna, apuna,
3amereHHoro 1-3 R€ rerepoapuna, 3amemenHoro 0-3 R, Cse-tmuknoankuna, -(CH2)1.40C1.5-

ankwuia u —(CHz)130C3.6-1mk0a1KMIIa;
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R’ nesasucumo BbiOpan u3 H, F, Cl, Br, -OCi.s-ankunma, S(0),Ci4-ankuna R,
-(CH2)2C(=O)R®, -(CH2)nC(=O)OR?®, -(CH;).NR*R? -C(=O)NR*R? -NHC(=O)R®, Ciu-
ankwia 3amerieHHoro 0-3 RS, Cs.s-kapOonukimia, BBIOpaHHOTO U3

R®)o.4 (R®)o.4

( e (R%)o-4
DA (R%)o4 , (R®)0.4
A KD s VANVA G

2

U rereponuKiinia, BbI6paHHOFO nu3

S /(Re)o-z 5 0 /(Re)o-z S (R%)o-2
5\\\/§ s~ j 5\\{5
N—NH N N—O
e (R®)p.
S \\j Y \(' S SN
N N N—O (?'Z'. N bz’la N o-1
(R®%)o-1 (R®)o-1 (R®)o-1 (R®)o-1

R? mpu kaxmom mosiBjieHuu, He3aBucuMo BbiOpaH u3 H, Ci.s-ajkuia, 3aMemeHHOro

0-5 R®, -(CH2)u-Cs.10-xapOormkmmna, 3amemeHHoro 0-5 RS, u -(CH»)p-reteporukiiia,
3amemennoro 0-5 R wmm R? u R? BMecte ¢ aTtomMoMm a3oTa, K KOTOPOMY OHH 00a
MPUCOEAMHEHBI, 00Pa3yIOT reTEPOLIMKINYECKOe KOJIbII0, 3aMerieHHoe 0-5 RS,

R®, npu kasxmom TosiBNeHUH, He3aBHCHMO BhIOpaH u3 H, Cis-alKnia, 3aMeleHHOro
0-5 R, -(CH2)u-Cs.10-xapOommkmna, 3amemenHoro 0-5 RS, u -(CH»)p-retepormkiimia,
3amereHnoro 0-5 R¢;

RS,
3amemennoro F u Cl), OH, OCH;3;, OCF;3, -(CH2)u-Cs.s-tmukioankuna, -(CH2)u-Ci-s

pH KaKIOM TIOSIBJIEHUH, He3aBUCUMO BbIOpaH u3 Ci.s-ankuna (HeoOs3aTeapHO

rerepounkimia, -(CHz)n-apuna, -(CHz)s-rerepoapuina, F, Cl, Br, CN, NO;, =O u COH, u
CONH»; n

n HE3aBUCUMO BbIOpaH u3 HyJIs, 1, 2 u 3.

B nmpyrom acmekTe B HACTOSIIEM M300PETEHUU MPEMNIATAIOTCs COeNUHEHUsT (POPMYJITBI

(ITa):



OH R
NT X | A
| Z 3c
R2 N (0] R
R R’
(I1la)

UM HUX  CTEPEOHU3OMEPBI, OHAHTUOMEPBI, AUACTEPEOU3OMEPBL,  TAYTOMEPHI,
(papMaLieBTHYECKH PUEMJIEMbIE COJIM, COJIbBATHI WM MPOJIEKAPCTBA, Te:

R! nezaBucumo Bribpan u3 Ci.z-ankuia u -OC .3-ankuna;

R? nesaBucumo Beibpan u3 Ca-s-ajnkuna, 3amerenHoro 0-3 RS, ¢penuna, 3amMeleHHoro
1-3 R®, 5-unennoro rerepoapuna, 3ameuieHHoro 0-3 R®, Cs.g-nmknoankuna, -(CHz2)1-40C15-
ankwuna u —(CHz)130Cs.6-1mKI0aMK 1A,

R nesasucumo sridpan u3 H, F, Cl u Br;

(R0 e
Yl
R3¢ mesasucumo BeOpan u3 H, -(CH2)aNR?R? — , ,

(R®)o-1 (R®%)o-1 (R®)o-1 (R®)o.1
PB R ST W o S
N _4 U U R 5 Vi USN

N‘ > b > b b
(Re)o-1S S—<(Re)o-1 N . (R®)o-1 (R0
S~ O S O 5k <%
N H’%N ’l’LL’N "’%}N (R)o-1’.’LL’N I ’
R? mpu kaxkmoMm mosiBjieHuu, He3aBucuMo BbiOpaH u3 H, Ci.s-ajkuia, 3aMemeHHOro

0-5 R, -(CH2)u-Cs.10-xapOormkmna, 3amemenHoro 0-5 RS, u -(CH»)p-reteporukiinia,
3amemennoro 0-5 R wmm R? u R? BMecte ¢ aTtomMoMm a3ora, K KOTOPOMY OHH 00a
MPUCOEAMHEHBI, 00Pa3yIOT reTEPOLIUKIINYECKOe KOJIbII0, 3aMerierHoe 0-5 RS,

RS,
s3amemennoro F u Cl), OH, OCH3, OCF3, -(CH2)n-Cse-tmknoankuna, -(CHz)n-Cis-
rerepounkimia, -(CHz)n-apuna, -(CHz)s-rerepoapuna, F, Cl, Br, CN, NO;, =0, CO;H u
CONH2»; n

n HE3aBUCUMO BbIOpaH U3 HyJIs, 1, 2 u 3.

IpU KaKIOM TIOSIBJIEHUH, He3aBUCUMO BbIOpaH u3 Ci.s-ankuna (HeoOs3aTeabHO
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B npyrom acmekte B HacTOSIIEM H300pETEHUH MPENJIATAIOTCS COSTMHEHUS (POPMYJIBI
(Illa), wmu WX CTEPEOM30OMEPBI, JHAHTHOMEPBL, IHACTEPEOM3OMEPHL, TayTOMEPHI,
bapMareBTHYECKH PUEMJIIEMBIE COJIN, COJIbBATHI WIIH MIPOJIEKAPCTBA, TIE:

R! nezaBucumo Beibpan u3 Ci.z-ankuia u -OC .3-ankuna;

R? nesaBucumo BeiOpan u3 Crs-ankuma, 3amemenHoro 0-3 RS Ci.s-ankeHuna,
¢enmna, 3amemennoro 1-3 R®, S-unennoro rerepoapuna, 3amemenHoro 0-3 R° Cse-
rukioankuiaa u CH>O(CHz)1.3CH3;

R® nesaBucumo Beibpan u3 H 1 -(CHz)o.1NR?R?,

R?* u R? BMecTe ¢ aroMoM a3oTa, K KOTOPOMY OHHM 00a MPUCOEOUHEHBI, 00pa3yroT

FETEPOLUKIINYICCKOE KOJIbLO, Bbl6paHHoe n3

(R%)o-3
e e 0] R®),. e /~ A
/(R Jo-3 /\(R Jo3 > /\( Jo-3 K(R Jo-3 é‘N NH
N ) 3N, ©O 3-N, O 3-N. ~ N—R® (-
I 0/ R v , o |
: 3.
Oy (R%s Oy  (Ros R Ny ONH /S NH
2—3—% 2_N>“/ N N S " L
N , N SN , (R 0" (R,
S S\\ S
S~ . o N
PN \/,‘,3 OON \/I? ¢ (R < O Rz &N /,\
I i 5’\N / >N/ i
(R®)o-2 , (R®)o-2 ) , ; R%)o-2
S
Ny SN
SN \9,[
[
i (Re)o-z;
R®, mpu kaxmom mosiBlieHWH, He3aBUCUMO BbiOpaH u3 Ci.s-ajkmia (HeoOs3aTeNbHO

3amemennoro F u Cl), OH, OCH3, OCF3, -(CH2)n-Cse-tmknoankuna, -(CHz)n-Css-
rerepouukimia, -(CHa)n-apuna, -(CHaz)s-rerepoapuina, F, Cl, Br, CN, NO,, =0 u CO>H.

B npyrom acmnekte B HacTOSIIIEM H300PETEHHH MPENJIATAIOTCS COSTMHEHUST (POPMYJIBI
(Illa), wmu WX CTEPEOM3OMEPBI, JHAHTHOMEPBL, IHACTEPEOM3OMEPBL, TayTOMEPHI,
bapMareBTHYECKH PUEMIIEMBIE COJIH, COJIbBATHI WIIH MIPOJIEKAPCTBA, TAE:

KOJIBIIO A HE3aBUCHUMO BBIOPAHO M3
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(R%)4.
2 S o SR SRne oo R
SN /’N 5 /] 5\/\,1 s /j

N \v N Xy
R%® N N—O ’ N ’

R3

— (R%)14

o’\< O0-N

b?'éN = °N

4

>~ N a,z’z/s\N»\F@ h/\(\/J

, u ;
R! nesasucumo uibpan u3 F, Cl, OH u OC).4-ankuna;
R'? nezaBucumo Beibpan u3 F, Cl u Ci.o-ankuna;
R? nesaBucumo BbiOpan u3 Crs-ankuna, 3amemenHoro 0-3 RS Ci.s-ankeHuna,
¢denuna, sameriennoro 1-3 R®, 5- umm 6-unennoro rerepoapuia, 3amemeHHoro 0-3 R®, Cs.-
nuknoankuiaa u CH>O(CHz)1.3CH3;

R’ mesapucumo BbiOpan us H, Ciu-amkuma, 3amemensHoro 0-3 RS u Qenuna,
3amerneHHoro 0-3 RS,

R3? nezaBucumo Beidpan u3 H, CHs u -(CHa)n-penuna, 3amermnennoro 0-3 RS u

R®, mpu kaxnom mosiBieHUH, He3aBUCUMO BbiOpaH u3 Cl.s-ankmia (HeoOs3aTeNbHO
samemennoro F u Cl), OH, OCH3, OCF3, -(CH2)n-Cse-tmxnoankuna, -(CHz)n-Cias-
rerepoumkinia, -(CHz)u-apuna, -(CHaz)u-rerepoapuina, F, Cl, Br, CN, NO,, =0 u CO>H;

U JIpyrue nepeMeHHbIe SIBJISTIOTCS TAKUMU, Kak onpexneneHo st popmyisr (I11a).

B npyrom acriekre B HACTOSIIEM H300PETEHUH MPENJIATAIOTCS COETUHEHUST (DOPMYJIBI
(IV):
OH
X

A

R2 N (@]

O

UIM UX  CTEPEOM3OMEPBI, OHAHTHUOMEPBI, IHACTEPEOU3OMEPBI, TayTOMEPH,

R4

(dhapManeBTHYECKH TPUEMJIEMbIE COJIU, COJTbBATHI UJTH MPOJIEKAPCTBA, TE:

KOJIBIIO A HE3aBUCHUMO BBIOPAHO M3
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3 3
Rs = o o SR (R%1-
p / S
- S s~ Y
N \v X
2 R3a 2 N 2 N,O 2
R R R R

N< _ (R34
%fN I n:\\’( SVNSI
N R3a N~ ‘Roa N

Rt (R3>1 3

S 5

KOJIbLIO B HE3aBUCUMO BBIOpaHO U3

Ko L35 3

! nesasucumo sri6pan us H, F, Cl, Br, OC1.4-ankuna, CN u Ci4-ankuna;

b

R? mesaBucumo BeiOpaH u3 Cors-ankuma, 3amemenHoro 0-3 RS Ci.s-amkeHuna,
denwmna, 3amerenHoro 1-3 R, 5- unu 6-unenHoro rerepoapuia, 3amemeHHoro 0-3 R€ Cs.e-
ukoankuiaa u CH>O(CH»)13CH3;

R3 nesasucumo BwiGpan uz H, F, Cl, Br, -OR?, -(CH»)aC(=O)R®, (CH2)nS(O)Rc,
-(CH2)nC(=O)OR®, -(CH2)uNR?R? CN, -(CH2)sC(=0)NRR? -(CH).NHC(=O)R®, Cj-
ankwna, 3amenieHHoro 0-3 RS (CHa2)u-Cs.s-xapOonukimna, 3amemeHHoro 0-3 RS wu
-(CH»)n-reteporukimna, 3amernensoro 0-3 RS,

R3? nezaucumo Buidpan us H, CH;, -(CHz)n-apuna, 3amemensoro 0-3 RS, u -(CHy)o-
reTepouUuKIia, 3amemeHHoro 0-3 RS,

R* neszasucumo Buibpan u3 CHs, CH,CH;3, CH,CH,CH3, CH(CH3), u CH,OCH3;

R? mpu xaxkmom mosiBjieHuu, He3aBucuMoO BbiOpaH u3 H, Ci.s-ajkuia, 3aMemeHHOro
0-5 R, -(CH2)u-Cs.10-xapbommkmna, 3amemeHHoro 0-5 RS, u -(CH»)p-rerepormkiimia,
3amemennoro 0-5 R wmm R? u R? BMecte ¢ aTtomMoMm a3ora, K KOTOPOMY OHH 00a
MPUCOEAMHEHBI, 00Pa3YIOT reTePOLIUKINIECKOe KOJIbII0, 3amernerHoe 0-5 RS,

R®, npu kaxmom TosiBNeHUH, He3aBHCUMO BhiOpaH u3 H, Ci6-aNKnina, 3aMemeHHOro

0-5 R®, Cire-ankenmna, 3amemenHoro 0-5 R° Cre-ankunwuia, 3amemienHoro 0-5 RS
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-(CH2)n-Cs.-10-kapOonukimia, 3amemenHoro 0-5 R®, u -(CHaz)y-reTeponukiimia, 3aMemeHHOTO
0-5 RS

RS,
3amemennoro F u Cl), OH, OCH3, OCF3, -(CH2)n-Cse-mmxmoankuna, -(CHz)n-Cis-
rerepounkimia, -(CHz)p-apuna, -(CHz)p-rerepoapuna, F, Cl, Br, CN, NO;, =0, CO;H u
CONHz; n

NpH KaKIOM TOSIBJIEHUH, He3aBUCUMO BbIOpaH u3 Ci.g-ankmna (HeoOs3aTeapHO

n HE3aBUCUMO BbIOpaH U3 HyJIs, 1, 2 u 3.

B npyrom acmekTe B HaCTOSAILIEM M300PETEHUHU MPEAJIAratOTCs COENUHEHUsT (POPMYJIBI

(V):
OH
X
NI/\/\(\G_ R%)15
=
R2 N (0]
AN
R =Rz
=

V)

WIM UX CTEpPEeOM30MEphbl, SHAHTUOMEPBI, IUACTEPEOU30OMEPhl, TayTOMEpHI,
(bapMaLeBTHYECKH MPUEMJIEMbIE COJIM, COJIbBATHI MJIH MPOJIEKAPCTBA, TIE:

R! mesasucumo uibpan u3 H, F, Cl, Br, OC14-ankuna, CN u C4-ankuna;

R? HesaBucumo BbiOpan u3 -CH2(CH2)13CHs, -CH2OCH(CHs)2, -(CH2)1:3C3.6-

C1_4-aJIRI/UI
raJOr¢HO \N’N
L e
UKJIOAJIKUIIA, — , S-ujmeHHOrO rerepoapuia, Bbl6paHHOFO u3 S R

Css-muxmoankun  Cys-amkun Cis-ankui

NN _N \tN
b—_%’ \S/\/)—_é’ | S\>—é;I/ICH20(CH2)l-3CH3;

R? nesasucumo suibpan u3 H, F, Cl, Br, Cs.s-ankuna, ¢penuna, samemennoro 0-3 RS, u
5- unu 6-4ieHHOTO reTepoapuia, 3amemmenHoro 0-3 RS,

R* neszasucumo Buibpan u3 CHs, CH,CH3, CH,CH,CH3, CH(CH3), u CH,OCH3;

RS,
3amemennoro F u Cl), OH, OCH3, OCF3, -(CH2)n-Cse-mmxnoankuna, -(CHz)n-Cis-
rerepounkimia, -(CHz)p-apuna, -(CHz)s-rerepoapuna, F, Cl, Br, CN, NO;, =0, CO;H u
CONH2»; n

pH KaKIOM TIOSIBIEHUH, He3aBUCUMO BbIOpaH u3 Ci.s-ankuna (HeoOs3aTebHO

1N HE3aBUCUMO BbIOpaH u3 HyJis, 1, 2 1 3.
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B npyrom acmekTe B HACTOSIIEM M300PETEHUU MPEANIATatOTCS COSNUHEHUsT (POPMYJITBI

(VD):
OH R%®
NT | \/
' _
R2 N 9] R3C

AN

RV =R,
= (VD)

WIA HUX  CTEPEOHU3OMEphI, OSHAHTHUOMEPBI, JOUACTEPEOU3OMEPBI, TAYTOMEPHI,
(dbapmaneBTHUECKU MTPUEMJIEMbIE COJIU, COJIbBATHI UJIH MPOJIEKAPCTBA, I/e:
R! nesasucumo uibpan u3 H, F, Cl, Br, OC4-ankuna, CN u C4-ankuna;

R? mnesaBucumo BwiOpan u3 -CHy(CH»)13CHs, -CH2OCH(CH3)2, -(CH2)1:3C3.6-

C1.4-aJ'II<I/IJ'I
/ yranoreHo \[N>—<i
UKJIOANIKIIA, — , S5-4JIE€HHOro TreTepoapuia, BHIOPAHHOTO M3 = ,
Css-muxaoankun  Ciz-ankun C1"3'aHKHE
NN N
D o
= , S , S ; 1 CH,O(CH2)1.3CH3;
R nesasucumo Buidpan us H u F;
R3° He3aBuCHMO BLIOPaH U3
(R®)o-2 e (R®)o.2 (R%)o-2
s Rz S ) S s
§ i s A S
S N= N—NH
R®)o.
(R%0.2 (R%. H  (R% (R%0.2 (R%o-1
S o/ S / N/ S s/ ;é\(\
/ = T~ / SN
STX ] s~ SR j ST ] \
N 2 N/O 2 N 2 N 2 N/O 2
(R®)o-1 (R®)o-1 (R®%)o-1

O’\<N O_l\i)\ s As NH
l’LL’\N’ %\N (R%)0-1 QLL’\N, %\N’

(R®%)o-1 —_<(Re)o.1 (R®)q.1
S S s—N N=—
N\\N [ \ \ \
f\<\N BTN IS TN G N

2

R* neszasucumo Buibpan u3 CHs, CH,CH3, CH,CH,CH3, CH(CH3), u CH,OCH3;
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:
3amemennoro F u Cl), OH, OCH3, OCF3, -(CH2)n-Cse-tmxnoankuna, -(CHz)n-Css-
rerepounkimia, -(CHz)n-apuna, -(CHz)s-rerepoapuna, F, Cl, Br, CN, NO;, =0, CO;H u
CONHz; u

pH KaKIOM TOSIBJIEHUH, He3aBUCUMO BbIOpaH u3 Ci.g-ankuna (HeoOs3aTeapHO

1N HE3aBUCUMO BbIOpaH u3 HyJs, 1, 2 1 3.

B oxHOM HeorpanuwumBaromeM BapuaHTe ocyiectsieHus: ¢popmyinl (Illa) kompo A

AN

3b
X RUAGR
npenacTaBisier coboi — ; konbrlo B mpencrasmisier coOoi ; R!

HesaBucumMo BbiOpaH u3 Et m OMe; R’ nesaBucumo Bbibpan u3 -CH>CH,CH,CHs, -

CH>CH:>CH(CHs), -CH2OCH(CH3)2, -CH20C3-¢-1iuknoankuna, -CH2CH2Cs.6-inkioankuna,

Cru-ankuin Cig-muxnoankun  Cpz-amxun

NN NN N
O D D D
C3-6-1IUKIJIOATIKIJIA, — , = R = ) S >

C 1-3=AJIKHWJ

-4

: R® nesaBucumo Bri6opan u3 H, F, Cl u Br; R* uesaBucumo BeiOpan u3 H,

-OCi4-ankuna, NH>C(=0)Ci4-ankuna, -C(=O)NHCi4-anxuna, -S(O):Cis-ankuna, -

S~
g
S(0)2NHa», Ci4-ankuna, 3aMeLEHHOTO 0-3 RS,

(R®)o-2 (R%).1
(R®)o-2 S‘S\/ ,\/ 0—-N N=

R%%2 § J/
,S / \/ ) \
s~ ’5 @ v ¥ ”Q’S\N)\(Re)o.1 ‘QQ/SN,O ;

2 2 2

R®)o.2

(R®)o-1
S

B
‘Q’z” N ; R®, mpu kaxxnom nosieneHny, He3aBUCUMO BbIOpaH u3 Ci.g-ankmna (HeoOs3aTeIbHO
s3amemennoro F u Cl), OH, OCH3, OCF3, -(CH2)n-Cse-tmknoankuna, -(CHz)n-Css-
rerepounkimia, -(CHz)p-apuna, -(CHz)s-rerepoapuna, F, Cl, Br, CN, NO;, =0, CO;H u
CONHz; u n He3aBUCHMO BbIOpaH U3 HyJS, 1, 2 1 3.

B npyrom HeorpanmumBaromeM Bapuante ocymectsienus Gopmyisl (I1la) xombo A

3b
X RUAGR!
é‘@iRsc
NPEACTABISIET COOOM — ; kompll0o B mpencraBnser coboi . R!

3 2

HesaBucumMo BbiOpan u3 Et u OMe; R’ nesaBucumo Bbibpan u3 -CH,CH,CH,CHs, -
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CH>CH>CH(CHs), -CHOCH(CH3)2, -CH20C3-¢-ttuknoankuna, -CH>CH2Cs.¢-inknoankuna,

Ci4-anxun Css-muxmoamkun  C)3-aJIKun
AN N AN N N
TAJIOTCHO - -
Cs.6-1IMKJI0AIKHIIA, — , S , =~ ’ S ’

Cis-ankun
N
[ >3
s : R%® nesasucumo sbibpan us H, F, Cl u Br; R* npencrasnser coboii — (CHa)o.
1INRR? rme R* u R? BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHU 00a MPUCOEAMHEHBI, 00Pa3yIOT

0

(R%o0-3 0 (R®)o.3 (R®)o-3
/A ) /\ > A
-N. O N Y N )
reTEPOLIMKIINIECKOE KOJIbIIO, BHIOPaHHOE M3 —/ , —

S
\ /N\
KN |
"
1
e
u (R%)o2; RE, NPU KaXKIOM MOsIBICHUH, He3aBUCUMO BbiOpaH u3 Cis-ankuia, F, Cl u

Br.

B npyrom HeorpanuumBaromem Bapuante ocyuiectsieHus popmyiel (Ila) xompmo A

& | A R! R!
N3
TpencTaBisier Ccoboi N™ 'R®: xombuo B mpencrasnsier coboii ; R!

HesapucumMo BbiOpan u3 Et u OMe; R? mesasucumo Bbuibpan uz -CH,CH,CH,CHj, -

CH>CH>CH(CHs),, -CHOCH(CH3)2, -CH20C3-¢-tiuknoankuna, -CH2CH>Cs.6-iuknoankuna,

Ci4-anxun Cig-uknoankuin  Cia-anxui
AN N AN N N
TaJ0reHO -~ _
Cs.6-1IMKJI0aIKHIA, — , S ’ ~ ’ s ’

C13-amkun

R®)o.
N < /( Jo-2
| \>—é ,5"\
S - R? MPeNCTaBJIsieT co00i ; RS, mpu kaxmoMm MOsIBICHUH,

He3aBucuMO BbiOpaH u3 Cis-ankmna (HeoOszatenbHo 3amemnieHHoro F u Cl), OH, OCHjs,
OCF;3, F, Cl, Br u CN.

B npyrom HeorpanmumuBaromeM Bapuante ocymectsienus Gopmyisl (I1la) xonbo A

S Rz (R% (RY
A S o Y 1-2 5 / 1-2
SN 7 S
\\;]\ S~ 1 s~
HE3aBUCHMO BBIODAHO U3 R%® N , N~ ;
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R3a R3
| (R%);. (R%):. -
SN/ S s T o . %\
N ) N , U , konpo B mpencrasnsier

R®R1
coboit . R! nesaBucumo BriOpan mu3 Et u OMe; R? HeszaBHcHMO BbIOpaH U3 -

CH,CH,CH>CH3, -CH,CH,CH(CHs),, -CH,OCH(CHs),, -CH>OCs-¢-uiukioankumia, -
C1.4-am<nn

y \/halo \N’N\
& %

CH>CH;C5.6-1uknoankuna, C3-6-IIUKJIOAIKHIIA, e

2 2

Cig-muxmoankut  Ciz-ankui Cis-amcnn

SSIROS IR
(R®

Jo-2

S IV
-
aJKua | ; RS, mpu kaxxnom mosiBieHuH, He3aBUCUMO BbIOpaH u3 Cie-

ankwuia (HeoOs3arenpHO 3amernerHoro F u Cl), OH, OCHs, OCF3, F, CI, Br u CN.

3 u R¥ nezapucumo Bbiopanbl u3 H, Ci4-

B onHOoM HeorpaHuuuBampIIeM BapuaHTe ocyiiectsieHus Gopmyisl (VI) kombo A

wane

R3b

/ AN
b — . s / . 1
npeacTaBisier coboi ; Koibo B mpencraensier coOoi R

2

nesasucumo BbiOpan u3 H, F, Cl, Br, OCi4-ankuma, CN u Cis-ankuma, R? HeszaBucHMO
BoiOpan w3 -CH>CH,CH,CHs, -CH>CH>CH(CHs),, -CH>OCH(CH3);, -CH>OC3-6-

C4-amxun

N N
TAJIOTCHO -
O 1O
nuknoankuia, -CHxCHCs.s-unknoankuna, Cs.6-IIUKIOANKIIIA, =S , = ,

Cse-muxaoankun Ciz-anxui Cis-amenn

g T

R3® mesasucumo sui6pan us H, F, Cl u Br;
R mesaBucumo BwiOpan u3 H, -OCu-anxuma, NH>C(=0)Ciu-ankuna, -C(=0)NHC.-

ankuwna, -S(0)2Cis-ankmna, -S(O)NH», Cig-ankwmma, 3amemennoro 0-3 RS

(R®)0.2
S
s

R%)o. (R%o-2 2 g X

2 S / / 5

< /(Re)o \
Ry g N
,S'% N= Me/ o)



30

(R%)o-1 (R®%)o-1
— ;

%’ZSN»\<R6>O-1 “z{S\N’O ”qu/ N
, u ; R* nesasucumo BwiOpan w3 CHs, CH>CHj,
CH,CH>CHj3, CH(CH3)2 u CH>OCH3; RS, npu xaxnom NOsIBIEHUH, HE3aBUCUMO BBIOpaH W3
Cis-ankmna (HeobsizatenbHo 3amemieHHoro F u Cl), OH, OCHj3, OCF;, -(CH2)u-Cse-
rukgoankuia, -(CHz)u-Ca.s-rerepounkiuna, -(CHz)n-apuna, -(CHz)s-rerepoapuina, F, Cl, Br,
CN, NO3, =0, CO2H u CONH; u n He3aBHCUMO BbIOpaH u3 HyJis, 1, 2 u 3.
B nmpyrom acnekte B HacTosieM H300pETEHHH MPEIIaraeTcsi COEOMHEHUE,
BBIOpaHHOE U3
3-(2,6-numeroxkcudennn)-6-ruapokcu-2-(3-metundyrun)-5-{[4-(2-okco-1,2-
AUTHAPONUPUANH- 1 -uim)penn | metnn §-3,4-qurunponupuMuanH-4-oH (1),
2-0ytun-3-(2,6-numerokcueHmn )-0-ruipokcu-S-[ (4-merokcup enmn )meTui|-3,4-
AUTUAPOTIUPUMUANH-4-0H (2),
2-0yTuin-6-rugpokcu-3-(2-metokcudenun)-5-[ (4-merokcudernn)metun|-3,4-
AUTHIPOIUPUMUANH-4-0H (3),
2-0ytun-3-(2,6-numertokcudenmn)-6-ruapokcu-5-{[4-(1,2,4-okcaguazon-3-
win)peHm | MeTnn -3, 4-TuruaponupuMuInH-4-0H (4),
2-0ytun-3-(2,6-numerokcudenmn)-6-ruapokcu-5-{[4-(1H-nupazon-1-
win)peHmn | Metnn -3, 4-muruaponupuMuIuH-4-oH (5),
2-0ytun-3-(2,6-numerokcudennn)-5-{[2-prop-4-(1,2,4-okcanuazon-3-
1) EHIIT | MEeTHI } -6-THIPOKCHU-3,4-TUTHAPOTUPUMUIHH-4-0H (6),
2-0yTun-3-(2,6-numerokcudenn)-6-ruapokcu-S-[ (4-meTaHCcy b OHIIIDEHILT )-
metwi|-3,4-quruaponupuMuaa-4-oH (7),
2-0yTun-3-(2,6-numerokcudennn)-6-ruapokcu-S-[(5-mermn-1,2-okca3omn-3-
wi)MeTui|-3,4-guruaponupuMuanH-4-oH (8),
N-(4-{[2-0ytun-1-(2,6-numerokcudenmn)-4-rupokcu-6-okco-1,6-
OUTAAPOTIMPUMUANH-S -1 |MeTh § permn)aneramu (9),
2-0yTun-3-(2,6-numerokcudennn)-6-ruapokcu-5-{ [4-(3-metuin-1,2,4-okcaanaszon-S-
win)penmn|mernn §-3,4-muruapornupumuaa-4-oH (10),
2-0ytun-5-{[2-(4-xnopdennn)-1,3-okcazon-4-un|merun } -3-(2,6-numeTokcud eHn)-
6-ruapoKcu-3,4-nuruaponupumMuInH-4-oH (11),
2-0yTun-3-(2,6-numerokcud ennn)-6-ruapokcu-5-{[4-(1,2,3-Tnanuazon-4-

win)penmn|merun §-3,4-muruapornupumMuana-4-ox (12),
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2-0ytun-3-(2,6-numerokcudennn)-5-{[3-prop-4-(1,2,4-okcanuazon-3-
1) EHIIT|METHI } -6-THIPOKCHU-3,4-TUrHIpONTUPUMHUINH-4-0H (13),

2-0yTun-5-{[6-(4-xnopdennn)nupuaus-3 - | MeTun } -3-(2,6-numeTokcud eH i )-6-
TUAPOKCH-3,4-muruaponupuMuaud-4-on  (14),

4-{[2-OyTun-1-(2,6-numeToxcudeHmn)-4-ruipokcu-6-0kco- 1,6- AUruApONMUpPUMHUAHH-
S-un)merun }-N-atundenzamun (15),

N-(4-{[1-(2,6-numerokcudenun)-4-runpoxkcu-2-(3-metundytun)-6-okco-1,6-
TUTUAPOTIMPUMUANH-S -1 |MeThn § permn)aneramun (16),

3-(2,6-numeroxcudennn)-6-ruapokcu-2-(3-metunoOyrun)-5-{[4-(1,2,4-okcanuazon-3-
wn)penmn|merun }-3,4-quruaponupumuaua-4-ox (17),

5-{[2-(4-xnoppenmn)-1,3-okcazon-4-mn|mernn } -3-(2,6-1uMeTOKCHUPEHNT )-6-
rUApOKCU-2-(3-MeTunOyTI)-3,4-nuruaponupuMuaH-4-oH (18),

5-6en3un-2-0ytun-3-(2,6-nuMeToKCu(eHm)-6-ruApOKCH-3,4-TUTUAPOTUPUMUIH-4 -
oH (19),

2-0ytun-3-(2,6-numerokcudenmn)-6-ruapokcu-5-({ 3-[4-(rpudropmernn)penn]-
1,2,4-okcagnazon-5-un jmMerun)-3,4-guruaponupuMuaua-4-ox (20),

3-(2,6-numerokcudenmn)-6-ruapokcu-2-(3-metunlytun)-5-{ [ 5-(4-merundennn)-
1,3,4-okcapuazon-2-ui|metnn } -3,4-TuruaponupuMHUInH-4-0H (21),

2-0ytun-5-{[2-(4-xnopdennn)-1,3-tpuazon-4-un|mernn }-3-(2,6-1uMeTOKC U EHILT )-
O-THAPOKCHU-3,4-TUTHIPONHUPUMHINH-4-0H (22),

2-0ytun-3-(2,6-numerokcudennn)-6-ruapokcu-S-{ [ 2-(4-metundennn)- 1,3 -Tpuazon-
4-nn|metun }-3,4-guruaponupuMuanH-4-oH (23),

2-0ytun-5-{[ 1-(4-xnopdennn)- 1 H-nupazon-3-mn|mernn }-3-(2,6-1uMeTOKCU( €HILT )-
6-THAPOKCHU-3,4-TUTHAPONUPUMHINH-4-0H (24),

2-0ytun-3-(2,6-numerokcud ennin)-6-ruapokcu-S-{ [ 1-(4-merundennn)- | H-nmupazon-
4-nn|metun }-3,4-AUruApONUpUMUANH-4-0H (25),

2-0ytun-5-{[2-(4-xnopdennn)-1,3-tpuazon-S-mi|mernn }-3-(2,6-nuMeTOKC U EH T )-
O-THOPOKCHU-3,4-TUTHAPONUPUMHINH-4-0H (26),

2-0ytun-3-(2,6-numerokcud ennn)-6-ruapokcu-S-{ [4-(1H-upazon-1-
WIMeTHI)peHnI | MeTn § -3,4-guruaponupuMuaia-4-oH (27),

2-0yTun-3-(2,6-numerokcud eHnn)-6-ruapokcu-S-{ [4-(2-okco-1,2-muruaponupuanH-
1-unm)pennn|mernn §-3,4-TUruapONUPUMHUINH-4-0H (28),

2-0yTun-3-(2,6-nuMeTokcu eHn )-0-ruApoKcH-S-{ [ 6-(4-MeTOKCUpEHUIT ) T PUINH-3 -

wi|MeThn }-3,4-TUruapONUPUMHINH-4-0H (29),
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5-[(1-6en3un- 1 H-nupazon-4-wn)metun|-2-0ytii-3-(2,6-numMeTok cug e )-0-
TUAPOKCH-3,4-TUruapOnUpUMHUINH-4-0H (30),
5-{[1-(4-xn0oppennn)-1H-nmupazon-3-un|merun } -3-(2,6-numeroxkcud ennn)-2-
(sToKCHMETHI)-6-TUAPOKCH-3,4-TuruaponupuMuanH-4-0H (3 1),
3-(2,6-numeroxcudenmn)-2-(3TOKCUMETIN )-6-ruapokcu-5-{[4-(1,2,4-okcannazon-3-
win)permn|mernn §-3,4-quruaponupuMuanH-4-oH (32),
5-{[2-(4-xnopdenmn)-1,3-okcazon-4-un|merun } -3-(2,6-qumeTokcudeH)-2-
(3TOKCHMETHIT)-6-TUAPOKCH-3,4-TUTUAPOTIUPUMUANH-4-0H (33),
3-(2,6-numeroxcudennn)-6-ruapokcu-2-(3-metundyrun)-5-{[4-(2-okco-1,2-
AUTUAPONIUPUANH- | -nn)penmn|mernn }-3,4-TUruapOnupUMUINH-4-0H (34),
2-0ytun-3-(2,6-numerokcudeHmn )-6-ruapokcu-5-{ [4-(2-okconunepuaus- 1 -
wn)penun|merun -3, 4-quruaponupuMuana-4-ox (35),
2-0ytun-3-(2,6-numeroxkcueHmn)-6-ruapokcu-5-{ [4-(MopdonnH-4-
win)enwn|merun -3, 4-muruaponupuMuanH-4-oH (36),
3-(2,6-numerokcudenun)-5-(4-(5-prop-2-okconupunun- 1 (2H)-mn)oensmn)-2-(4-
dropdenmn)-6-runpoxkcunupumunus-4(3H)-ou (37),
2-UUKJIONIEHTHI-3-(2,6-TuMeTOKCU(eHI )-6-ruapoKkcu-5-{ [4-(2-okco-1,2-
OUrUAPONUpUAUH- 1 -nn)henun |meTnn §-3,4-TuruaponupuMuInH-4-oH (38),
2-(uuknobyrokcumeTnn)-3-(2,6-numetokcudennn)-6-runpokcu-S-{[4-(2-okco-1,2-
AUruApONUpUANH- 1 -nin)denun | meTnn }-3,4-TuruaponupuMuaInH-4-oH (39),
2-(uuKIonponokcumMeTwn)-3-(2,6-numerokcudennn)-6-ruapokcu-5-{ [4-(2-okco-1,2-
OUrUAPONUPpUANH- | -nin)penmn | meTnn }-3,4-TUruaponupuMuaInH-4-oH (40),
2-(2-uuKIonponHIITAN)-3-(2,6-TuMeTOKCHU( €HIT)-6-THIPOKCH-5-{ [4-(2-0Kkco-1,2-
IUTAAPONUPUANH- | -nin)peHmn | meTnn §-3,4-TUr i pOnUpPUMUINH-4-0H (41),
2-0yTun-5-{[4-(4-xnop-2-okco- 1,2-quruaponupunus- 1 -un)penwn |merwn }-3-(2,6-
IUMeTOKCH(EHNU )-0-TUAPOKCH-3,4-TUTrHAPOTTHPUMHINH-4-0H ( 42),
2-0yTun-3-(2,6-numerokcudennn)-6-ruapokcu-5-{[4-(4-metmn-2-okco-1,2-
OUTAAPONIUPUANH- | -nin)peHmn | MeTnn §-3,4-TUr i pOMUPUMUINH-4-0H (43),
2-0ytun-3-(2,6-numerokcudenn)-0-ruapokcu-S-{ [4-(6-meTuanmupuInH-3-
win)peHmn|MeTun § -3,4-TuruaponupuMuInH-4-0H (44),
5-({[1,1'-Oudennn]-4-un}mernn)-2-0yTun-3-(2,6-1umeTokcru €HII)-6-ruIpoKcu-3,4-
OUTUAPOTINPUMUANH-4-0H (45),
2-0ytun-5-{[4-(S-xnoprupunuH-2-un)ennn | metun } -3-(2,6-numeTokcud eH i )-6-

TUAPOKCH-3,4-TUTHAPONUPUMHINH-4-0H (40),
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2-0yTun-3-(2,6-numeroxkcudennn)-5-{[4-(5-¢prop-2-okco-1,2-nuruaponupuus-1-
1) EHIIT|METHI } -6-THIPOKCHU-3,4-TUTHIPOTUPUMHUIUH-4-0H (47),
2-0yTun-3-(2,6-numeroxkcudenn)-6-ruapokcu-5-{ [4-(2-MeTOKCUTUPUANH-3 -
win)permn|Mernn § -3,4-muruaponupuMuInH-4-0H (48),
2-0ytun-5-{[4-(5-xnop-2-okco-1,2-guruaponupunus- 1 -un)penwn |mernn §-3-(2,6-
IUMETOKCH(PEHNT )-0-TUAPOKCH-3,4-TUTruAPOTUPUMHUINH-4-0H ( 49),
2-0ytun-3-(2,6-numeroxcudennn)-6-ruapokcu-5-{[4-(5-merun-2-okco-1,2-
AUTUApONUpUAuH- 1 -nn)penun|mernn }-3,4-1uruaponupuMuanH-4-oH (50),
2-nuKIoneHTui-3-(2,6-numerokcudernn)-5-{ [4-(5-prop-2-okco-1,2-
OUTUAPONIUPUANH- | -min)eHmn |meTn § -6-rupokcu-3,4-auruaponupuMuant-4-ox (51),
3-(2,6-numerokcudennn)-5-{[4-(5-¢prop-2-okco-1,2-quruaponupunus- 1 -
wn)denmn|merun }-6-runpokcu-2-(3-metunOytun)-3,4-uruiponupuMuaAnH-4-0H (52),
5-{[4-(5-xnop-2-okco-1,2-puruaponupuaus- 1 -un)pernn | merun }-3-(2,6-
aumeTokcuderun )-0-ruapokcu-2-(3-metunoytun)-3,4-quruaponupuMuIuH-4-ox (53),
3-(2,6-numerokcudennn)-6-ruapokcu-5-{[4-(5-mernn-2-okco- 1,2-AMruaApONupUANH-
1-un)penun |mernn §-2-(3-meTundyTin)-3,4-muruaponupuMuIuH-4-oH (54),
2-(2-uuKIonponuIdTHN)-3-(2,6-1uMeTOKCHU( €HIIT)-6-TUIPOKCU-5-{ [4-(5-MeTn-2-
okco-1,2-nurunponupuans- 1 -wn)penun|mernn §-3,4-muruaponupumMuIuH-4-oH (55),
2-(2-uuknonponuidTud)-3-(2,6-numerokcud enmn)-5-{ [4-(5-pTop-2-okco-1,2-
OUTUAPOTIUPUAUH- | -1i1)(heHm |MeThI § -6-ruApOKCH-3,4- IMTUAPONTUPUMUANH-4-0H (56),
5-{[4-(5-xn0p-2-0Kco-1,2-nuruaponupunus- 1 -u)perwn |mernn }-2-(2-
LUKJIONPOIHISITHI)-3-(2,6-TUMETOKCUDEHILT)-6-THIPOKCHU-3 ,4- TUTHIPOTUPUMHUTUH-4-0H
(57),
3-(2,6-numerokcudeHmn)-6-ruapokcu-5-{[4-(5-mermn-2-okco- 1,2-AuruiponupuIuH-
1-wn)dennn |merwn } -2-[ (mponaH-2-uIOKCH )MeTuJ |-3,4- AUr U AP OMUPUMUIUH-4-0H (58),
3-(2,6-numerokcudenmn)-5-{[4-(5-¢prop-2-okco-1,2-qurunponupuanH- 1 -
1) eHUIT | MeTHI } -O-THIpOKCH-2-[ (IponaH-2-UIOKCH )METHII |-3,4- TUT U P OMTUPUMUTUH-4-0OH
(59),
5-{[4-(5-xn0p-2-0Kc0-1,2-nuruaponupunus- 1 -n)berwn |mernn }-3-(2,6-
numMeTokcud e )-6-ruapokcu-2-[ (mponaH-2-uiIoKCH )MeTUJ | -3, 4-TUr I APOMHUPUMUANH-4-0H
(60),
2-(1-umknonponwi-1 H-mupazon-3-wn)-1-(2,6-nustund ennn)-5-(3-¢prop-4-(2-dprop-3-

METHJINHPUANH-4-111)0eH31n)-0-ruapokcumupumuana-4( 1H)-on (61),
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1-(2,6-numeroxcudennn)-2-(1-stun- 1 H-nupazon-3-mn)-6-runpokcu-5-{[4-(3-
MeTHJINHPUANH-4-1)pernn|merun } -1,4-guruaponupuMuans-4-oH (62),
1-(2,6-numeroxcudennn)-2-(1-stun- 1 H-nmupazon-3-mn)-5-{ [4-(2-pTop-3-
METHJINHPUANH-4-11)peHns|meTun } -6-ruapokcu- 1, 4-quruaponupuMuauH-4-ox (63),
2-0ytun-1-(2,6-numytundenun)-5-{ [4-(6-¢pTop-2-meTunnupunuH-3-ui)peHun |MeTw § -
6-ruapoKcu-1,4-muruaponupuMHINH-4-0H (64),
2-0ytun-1-(2,6-nuyTungenun)-5-{ [4-(6-¢propnupuann-3-wn)pern | merun } -6-
TUAPOKCH-1,4-muruaponupuMuInH-4-oH (65),
2-0ytun-1-(2,6-nusTungennn)-5-{ [4-(2-¢prop-3-meTunnupunus-4-un)penun |meTun § -
6-ruapoKcu-1,4-nuruaponupuMHuInH-4-0H (66),
2-0yTun-5-[(4-uuknonponuidenmwn)merun]-1-(2,6-nuyTrndenun)-6-runpokcu-1,4-
AUTUAPOTIUPUMUANH-4-0H (67),
5-({[1,1'-Oudennn]-4-mn }metnn)-2-0ytui-1-(2,6-nusTrnd ennn)-6-ruapokcu-1,4-
OUTHAPOTIUPUMUANH-4-0H (68),
1-(2,6-nguaTundenmn)-5-{[3-prop-4-(6-prop-2-mMeTrnnupuIuH-3 -1 ) €HIT | MEeTH | -
6-runpokcu-2-(1-mermn- 1 H-nupazon-3-nn)- 1,4-quruaponupumuant-4-ox (69),
1-(2,6-nuvTund ennn)-5-{[3-prop-4-(3-mernnnupunuH-4-un ) eHus | MeT § -6-
runpokcu-2-(1-merun-1H-nupazon-3-un)- 1,4-guruaponupumunann-4-o (70),
1-(2,6-nmeTund ennn)-5-{[3-prop-4-(2-prop-3-meTrnnupuarH-4-u ) eHIIT |METHI § -
6-ruapokcu-2-(1-merun- 1H-nupazon-3-un)- 1,4-quruaponupumuana-4-os (71),
1-(2,6-nmvTund ennn)-5-{[3-prop-4-(6-prop-2-MeTrnnupuarH-3 -1t )P EHIIT |[METHI § -
6-ruapokcu-2-(2-metui- 1,3 -rpuazon-4-mn)-1,4-nuruagponupumMuauH-4-oH (72),
1-(2,6-nmTund ennn)-5-{[3-prop-4-(2-prop-3-meTunnupuarH-4-u)p eHII |METHI § -
6-runpokcu-2-(4-metui- 1,3 -rpuazon-2-mn)-1,4-nurugponupumMuaui-4-oH (73),
1-(2,6-nmsTung ennn)-5-{[3-prop-4-(3-mernnnupunus-4-uin ) eHusn | MeTw § -6-
TUApPOKCH-2-(2-meTwi-1,3-Tpuazon-4-un)-1,4-nuruapormupumMunus-4-oH (74),
1-(2,6-nmTung ennn)-5-{[3-prop-4-(3-mernnnupunus-4-un ) eHnn | MeTw } -6-
ruapokcu-2-(4-metui-1,3-rpuazon-2-un)-1,4-quruapormpumunus-4-oH (75),
1-(2,6-npmTung ennn)-2-(1-stun-1H-mpazon-3-un)-5-{ [ 3-pTop-4-(3-meTrnnupuanH-
4-nn)penmn|mernn }-6-ruapokcu-1,4-qurunaponupumunna-4-oH (76),
1-(2,6-muyTundenwn)-2-(1-stun-1H-nupazon-3-wmn)-5-{ [ 3-¢pTop-4-(2-pTop-3-
METHINHPUANH-4-11)peHns|MeTwn } -0-runpokcu-1,4-nuruaporupumMunua-4-ox (77),
1-(2,6-nmeTung ennn)-5-{[3-prop-4-(2-prop-3-meTrunnupuanH-4-ui)peHII |METHI § -

6-ruapokcu-2-(2-metui-1,3-rpuazon-4-mn)-1,4-nurugponupumMuaui-4-oH (78),
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1-(2,6-nmeTung ennn)-5-{[3-prop-4-(6-prop-2-meTrunnupuanH-3 -1t )P EeHUI [METHI § -
6-ruapokcu-2-(4-metun-1,3-rpuazon-2-mn)-1,4-nurugponupumMuaui-4-oH (79),

1-(2,6-nuyTundenwn)-2-(1-stun-1H-mupazon-3-wmn)-5-{ [ 3-¢pTop-4-(6-pTop-2-
METHJINUPUANH-3 -1 )peHus | MeTun } -6-ruapokcu-1,4-quruapomupumunus-4-ox (80),

4'-{[1-(2,6-mmTundennn)-2-(1->tun-1H-mupaszon-3-wmn)-6-runpokcu-4-okco-1,4-
OUTUAPOTIPUMUANH-S -1 |Metun §-2',5-nudrop-[ 1, 1'-6ndennn]-2-kapbokcamun (81),

4'-{[1-(2,6-mmvTundennn)-6-runpoxcu-2-(4-merui-1,3-rpuazon-2-um)-4-okco-1,4-
OUTUAPOTIPUMUANH-S -1 |Metun §-2',4-nudrop-[ 1,1'-6ndennn]-2-kapdbokcamun (82),

1-(2,6-nmeTungennn)-5-{[3-prop-4-(1-merun-2-okco-1,2-auruaponupuans-3-
win)deHun|metun § -0-ruapokcu-2-(4-metui-1,3-tpuazon-2-mn)- 1,4-guru g ponupuMuIuH-4-0H
(83),

4'-{[1-(2,6-mm>TINdennn)-6-ruapokcu-4-okco-2-[ 1-(nponan-2-mn)- 1 H-nupaszon-3-
wi|-1,4-nuruaponupuMuanH-5-un |metun }-2',4-nudrop-[ 1, 1'-6udennn]-2-kapObokcamun
(84),

1-(2,6-guaTundenmn)-5-{[3-prop-4-(2-prop-3-merrnmupuaus-4-mn ) e |MeTun | -
6-runpokcu-2-[ 1-(nponan-2-ui)-1H-nupazon-3-nil-1,4-quruaponupumuans-4-oH (85),

1-(2,6-guaTundenmn)-5-{[2-prop-4-(2-prop-3-merrnnupuaus-4-mn ) eHu |MeTun | -
6-runapokcu-2-(1-metun- 1H-nupazon-3-un)- 1,4-quruaponupumuana-4-oH (86),

1-(2,6-nmeTung ennn)-5-{[3-prop-4-(1-metun-2-okco-1,2-AUruAPONTUPUIIH-3 -
win)eHw|MeTun }-6-ruapokcu-2-[ 1-(mponan-2-un)-1H-nupazon-3-mil-1,4-
AUTUAPONUpUMUANH-4-0H (87),

1-(2,6-nmeTung ennn)-5-{[2-prop-4-(1-metun-2-okco- 1,2 - AUruAPONUPUIIH-3 -
wi)denun|merun }-6-ruapokcu-2-( 1 -metui- 1 H-mupazon-3-un)- 1,4-auruaponupuMugnH-4-0oH
(83),

4'-{[1-(2,6-mmTundennn)-6-runpokcu-2-(1-mernn- 1 H-nupazon-3-mi)-4-okco-1,4-
TUTHAPONTUPUMUANH-S -1 |MeTun §-3',4-nudrop-[ 1,1'-6udennn]-2-kapdokcamur (89),

1-(2,6-nmeTung ennn)-5-{[3-prop-4-(1-metmn-2-okco- 1,2 - AUruAPONTUPUIIH-3 -
win)peHm | MeTun }-6-runpokcu-2-[ 1-(2-merunnponmn)- | H-nupazon-3-wuinl-1,4-
AUTUAPONIHpUMUANH-4-0H (90),

1-(2,6-nmeTung ennn)-5-{[3-prop-4-(2-prop-3-meTrunnupuana-4-ui)peHu |MeTh § -
6-runpokcu-2-[ 1-(2-merunnponun)- 1 H-nupazon-3-un]-1,4-murugponupumunus-4-oH (91),

4'-{[ 1-(2,6-mmTundennn)-6-runpoxcu-2- 1-(2-merunnponmn)- 1 H-nupazon-3-ni]-4-
okco-1,4-nurunponupuMuanH-S-wui |metun }-2', 4-nudrop-[ 1,1'-6udennn|-2-kapbokcamun

(92),
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2-(1-muxnonponmi- 1 H-mupazon-3-nn)-1-(2,6-nustundennn)-5-{ [ 3-¢prop-4-(1-meTun-
2-0kco-1,2-guruaponupuaus-3-ui)heHun |MeTu § -6-ruipokcu- 1, 4-muruaponupuMuInH-4 -
oH (93),

4'-{[2-(1 -uuxnonpornui- 1 H-nupazon-3-nm)-1-(2,6-nustrnd e )-6-rugpokcu-4-
okco-1,4-nurunponupuMuanH-5-mi |merun }-2',4-nudrop-[ 1,1'-6udennn|-2-kapbokcamun
(94),

(S)-3-(1-(2-6yTnn-5-(4-(6-prop-2-meTunnupuaAnH-3 -1 ) OeH3 W )-0-TUAPOKCH-4 -
okconupumunus-1(4H)-nm)nponmn)oenzonutpui (95),

3-[(1S)-1-(2-6yTun-6-ruapoxcu-5-{[4-(2-meTnnnupunuH-3-un)peHun | meTun § -4-
okco-1,4-nuruaponupumMuans- 1 -um)npormn |oeH3oHuTpu (96),

3-[(1S)-1-(2-6yTnn-5-{[4-(6-dpTopnupuanH-3-1i)peHUI | METHI | -6-THAPOKCH-4-0KCO-
1,4-nuruaponupuMunus- 1 -mm)nponun|oerzonutpu (97),

3-[(1S)-1-(2-6yTtun-6-ruapokcu-5-{ [4-(3-meTrnnupuaus-4-wmn ) eHun | MeTun § -4-
okco-1,4-nurunponupumMuanH- 1 -wn)npomnui |6ensonutpu (98),

3-[(1S)-1-(2-6yTnn-5-{[4-(2-pTop-3-MeTmnnupuanH-4-mn)ernn|meTun } -0-
TUAPOKCH-4-0KCcO-1,4-murnapormupuMuauH- 1 -un)npomnu |oeH3oruTpu (99),

3-[(1S)-1-(2-6yTun-5-{[4-(5-xn0p-2-okco-1,2-nuruaponupuanH- 1 -mn)pernn] -
MeTHJ }-6-TuAPOKCH-4-0KCO- 1 ,4-auruaponupuMuanH- 1 -un)nporui |oersonutpu (100),

3-[(1S)-1-{2-0yTun-5-[(4-umuknonponuideHun)MeTu | -6-rugpokcu-4-okco-1,4-
OUTHAPOTIUPUMUANH- | -1 } iporut|6enzonuTpu (101),
3-[(1S)-1-{2-0yTun-5-[(4-umuknonponuid eHun)MeTH | -6-rugpoKcu-4-okco-1,4-
OUTHAPOTIMPUMUANH- | -1 } ipornvt|6enzonuTpu (102),
2-0ytun-5-{[4-(2-prop-3-merunnupuauna-4-wn)permn | merun - 1-[(1S)-1-(3-
dropdenmn)npomnun]-6-runpokcu- 1,4-guruapornupumuant-4-on (103),
2-0ytun-5-{[4-(6-prop-2-meTmnnupunns-3 -mn)perm |merun - 1-[(15)-1-(3-
dropdenmn)nponun|-6-runpokcu- 1,4-quruapornupumMuant-4-oH (104),
2-0ytun-1-[(1S)-1-(3-pTopdennn)nponmn]-6-ruapokcu-5-{[4-(2-meTnnnupuaus-3-
win)penmn|merun §-1,4-muruapormupumunna-4-ox (105),
2-0ytun-1-[(1S)-1-(3-pTopdernn)nponmn]-6-ruapokcu-5-{[4-(3-meTnnnupugua-4-
win)penmn|merun §-1,4-muruapormupumunia-4-ox (106),
2-(2-muknonpormmatud)-1-[ (1S)-1-(3,5-mudpropdenmn)nponun]-5-{[4-(6-pTop-2-

METUIIITHPUANH-3 -1 )peHn | MeTn § -6-runpokcu-1,4-nuruagponupumunui-4-ox (107),
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1-[(15)-1-(3,5-audropdennm)nponn]-5-{[4-(2-PpTop-3-MeTrnmupuaH-4-

1) eHUI | MeTUI § -0-ruapOoKCcH-2-[ (IponaH-2-mIoKCH )MeTHII |- 1 ,4-TurugponupuMUInH-4-0H
(108),

2-(2-muknonpormmatud)-1-[(1S)-1-(3,5-mupropdenmn)npornun]-6-rugpokcu-5-{ [4-
(2-merunnupunun-3-un)benuwn|mernn §-1,4-nuruagponupumMunuH-4-oH (109),

2-(2-muknonpormmatud)-1-[(1S)-1-(3,5-mupropdenun)npornun]-6-ruapokcu-5-{ [4-
(3-merunnupunun-4-un)penun|merun }-1,4-nuruaponupumunui-4-ox (110),

1-[(1S)-1-(3,5-audroppennn)nponmn]-6-runpokcu-5-{ [4-(2-mMeTunnupuans-3 -
wi)penun|merun }-2-[(npomnan-2-unokcu )metu|-1,4-nurunpormupumunun-4-od (111),

1-[(15)-1-(3,5-audroppennm)nponmn]-5-{ [4-(6-PpTOp-2-MeTUNTTUPUINH-3 -
W) EeHIT|MeTHI } -6-THAPOKCU-2-[ (pomaH-2-UIoKCH )MeTHI |- 1 ,4- TUrHApONUPUMHINH-4-0H
(112),

2-(2-uuknonpornmwmTii)-1-[(15)-1-(3,5-mudropdenun)nponmin]-5-{ [4-(2-pTop-3-
MeTWIUPUANH-4-1n)peHn|MeTnn § -0-ruipokcu- 1, 4-gurunponupuMuant-4-ox (113),

1-[(1S)-1-(3,5-nu¢Topdenmn)npomnun]-6-ruapoxcu-5-{ [4-(3-meTrunnupuaua-4-
wn) e |merun §-2-[ (mponaH-2-unokcu)Metu|-1,4-guruaponupumuni-4-ot (114),

1-[(1S)-1-(3,5-audropdhennn)-2-merunanponun|-6-ruapokcu-S-{ [4-(2-
METHJIHPUANH-3 -1 )perun|meTun } -2-[ (mponaH-2-uioKCH )MeTuI |- 1 ,4-AuruaponupuMU AU H-
4-0H (115),

4'-({ 1-[(1S)-1-(3,5-nudTopdennn)-2-meTuanponu |-0-rugpokcu-4-okco-2-[ (mpomnas-
2-unokcu)MeTnn|-1,4-auruponupuMunH-5-1 } MeTin )-4-¢rop-[ 1,1'-0udenmn]-2-
kapOokcamup (116),

4'-{[2-(2-uuxaonpormaTid)-1-[(1S)-1-(3,5-nudropdenmn)-2-meTrnmnpon |-6-
TUAPOKCH-4-0Kco-1,4-murnapormpumunus-S-yl [merun } -4-¢prop-[ 1,1'-0udennn]-2-
kapOokcamuz (117),

5-{[3-pTop-4-(2-pTOop-3-MeTmnnupuauH-4-ni)peHm |MeTh § -6-ruipokcu-2-(4-
metwi-1,3-rpuazon-2-un)-1-[(1S)-1-penmnnponun]-1,4-nurugponupumunus-4-ox (118),

5-{[3-pTop-4-(1-meTnn-2-okco- 1,2-quruaponupuIuH-3 -1 )HeHUIT | METHI § -6~
ruapokcu-2-(4-merun-1,3-rpuazon-2-un)-1-[(1S)-1-penunnponun]-1,4-muruaponupuMHUITH-
4-01 (119),

2" 4-mudrop-4'-{[6-runpokcu-2-(4-metuin-1,3-tpuazon-2-mn)-4-oxco-1-[(15)-1-
benmnmpon]-1,4-muruaponupuMUANH-S-mi |metun §-[ 1,1'-Ondennn |-2-kapbokcamun

(120),



38

3-¢pTop-5-[(1S)-1-(6-runpokcu-5-{[4-(2-meTunnupuans-3 -1 )b eHu |MeTh § -4-0Kco-
2-[(npomnaH-2-unokcu)MeTu |- 1,4-IuruAponupUMUANH- | -1i1)-2-MeTHIIPOITIIT | O€H30HUTPIIT
(121),
1-[(1R)-1-(3,5-mudTopdenn)-2-MeTOKCU3TUI | -2-(3TOKCUMETII)-6-TUAPOKCH-5-{ [4-
(3-merunnupunun-4-un)benun|mernn }-1,4-nuruagponupumMuauH-4-oH (122),
1-[(1R)-1-(3,5-nudTopdenn)-2-MeTOKCUITUI | -2-(3TOKCUMETII )-6-TUAPOKCH-5-{ [4-
(2-merunnupuaun-3-un)benun|merun §-1,4-nuruagponupumMuauH-4-oH (123),
1-[(1R)-1-(3,5-mudTopdennn)-2-meTokcusaTui|-2-(3Tokcumernn)-5-{ [4-(6-¢prop-2-
METWJINUPUANH-3 -1 )peHus | MeTn } -6-rugpokcu-1,4-nurugponupumMunns-4-ox (124),
1-[(1R)-1-(3,5-nudTopdennn)-2-meTokcusTui|-2-(3Tokcumern)-5-{ [4-(6-
¢dropnupuanH-3-nn)pernn|meTnn }-6-ruapokcu- 1, 4-qurunponupuMuanH-4-ox (125),
1-[(1R)-1-(3,5-mu¢propdennn)-2-mMeTokcuaTII | -2-(3ToKCuMe T )-5-{ [4-(2-¢pTop-3 -
METWIMUPUANH-4-11)peHnT|MeTh  -0-ruipokcu- 1, 4-ngurunponupuMuanH-4-ox (126),
2-0ytun-1-[(1S)-1-(3,5-nudropdennn)nponun]-6-ruapoxcu-5-{ [3-(3-
MeTHIIpuAnH-4-nn)pernn|mernn } -1,4-nuruaponupumuaun-4-ox (127),
2-0ytun-1-[(1S)-1-(3,5-audropdpennn)nponun]-5-{[3-(2-¢pTop-3-mMeTnnnupuann-4-
W) eHIT | MeTH } -6-rTHapOoKCH- 1, 4-nuruaponupumMunun-4-ox (128),
2-0ytun-1-[(1S)-1-(3,5-nudropdennn)npormn | -6-ruapokcu-5-{ [3-(2-
METHJIMHPUANH-3 -1 )pernn|merun } -1,4-quruaponupumuaus-4-ox (129),
2-6ytun-1-[(1S)-1-(3,5-nudropdenmn)npormn]-5-{[3-(6-pTop-2-mMeTrnnupuanH-3-
win)peHm | MeTu }-6-ruapokcu- 1,4-nuruaponupumunun-4-ox (130),
3'-({2-6yTun-1-[(1S)-1-(3,5-nudpropdenun)nponun|-6-ruapokcu-4-okco-1,4-
TUTUAPOTIUPUMUANH-S -1 } MeTHI)-4-rop-[ 1,1'-Oudenmn]-2-kapobokcamun (131),
1-[(1S)-1-(3,5-audropdpennm)nponru]-2-(1-atun-1H-nupazon-3-mn)-5-{[4-(2-drop-
3-merunnupuanH-4-1)GeHns | MeTin } -6-ruapokcu- 1, 4-muruaponupumuauH-4-oH (132),
1-[(1S)-1-(3,5-audropdennm)nponn]-2-(1-5tun-1H-nupazon-3-mi)-6-ruapokcu-5-
{ [4-(2-merunnupunus-3-wn)pernn | metun } - 1, 4-quruaponupumuans-4-ox (133),
1-[(1S)-1-(3,5-audroppennm)nponmn]-2-(1-atun-1H-nupazon-3-nn)-5-{[4-(6-drop-
2-MeTHIITUPUANH-3 -1 )(pEHIIT |METHII | -6-THIPOKCH- 1 4-nurunponupuMuinH-4-oH (134),
1-[(1S)-1-(3,5-audropdpennn)nponmn]-2-(1-3tun-1H-nupazon-3-um)-5-{[4-(6-
¢dToprmpunnH-3-wmn)dennn |meTn } -6-ruapokcu- 1,4-muruapormnpumuaus-4-ox (135) u
1-[(1S)-1-(3,5-audroppennm)nponn]-2-(1-3tun-1H-nupazon-3-nn)-6-ruapokcu-5-

{ [4-(3-merunnupunun-4-un)pennn | metun } - 1, 4-qurupponupumuans-4-ox (136).
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H3o0perenne MoxkeT OBITH OCYIIECTBICHO B Apyrux crnenudrueckux (opmax Oes3
OTCTYIUICHHUSI OT €ro CYI[HOCTH WJIM BA)KHBIX XapakTEepUCTHK. J[aHHOE M300pEeTeHHE TaKkKe
OXBATbIBAET BCE KOMOWHALIMM aJbTEPHATHBHBIX ACIEKTOB HM300peTeHHs, OTMEYEHHbIE B
HacrosimeM fnokymenrte. Clieyer MOHUMAaTh, YTO JIFOOOH MIIM BCE BAPUAHTBI OCYINECTBICHUS
HACTOSIIEro M300peTeHHss MOIYT pPacCMaTPUBATBhCS B COYETAHHH C JIIOOBIM JIPYTrUM
BAPUAHTOM OCYIIECTBJICHHs Uil OIMHCAHHS JOTOJHUTENbHBIX BApUAHTOB OCYILECTBICHUSI
Hacrosimero uszobperenus. Kpome Toro, moOble 3JeMeHThHl (BKJIKOYAs ONpeneeHus
OTAENbHBIX  NEPEeMEHHbIX) BapUaHTAa  OCYLIECTBJICHHs  CJEAyeT IMOHHMaThb  Kak
KOMOMHHPOBAHHbIE C JIIOOBIM WM BCEMH APYTMMH 3JIeMEHTaMH M3 JIIOOOro BapuaHTa
OCYILECTBIIEHHSI AJIs1 OITUCAHUS JTOTIOJIHUTENbHBIX BAPUAHTOB OCYIIECTBJIECHUA. B HacTosmem
n300peTeHnn TakXke Ipemyaraercss  (apmaneBTHdeckas ~KOMIIO3ULUS, —COAep Kalas
coenuHeHue (GopMmysbl | unm ero >HaHTHOMEp, aUacTepeoMep WM (apMaleBTHUECKH
HPUEMJIEMYIO COJIb, U (PapMaIleBTUUECKHU TPUEMIIEMbIII HOCUTEIIb.

B npyrom BapuaHTe OCYIIECTBJEHUs, COEIUHEHHUS COMJIaCHO HACTOSIIEMY
n3obperenuro umerot 3HaueHuss ECso < 10 MxkM ¢ ucnonp3oBanneM aHanusa hcAMP APJ,
OIMCAHHOTO B HACTOSILIEM JOKyMeHTe, mpennourutenbHo 3HaueHus ECso < 5 MxM, Gonee
npeanoututenbHo 3HadeHus ECso < 1 MxM, naxe Gonee npennoututenbHo 3HaueHus: ECso <
0,5 mMxkM, naxke Oosee mpenmoututesnibHO 3HadeHuss ECso < 0,1 mxM, naxke Oosee
npeanoyTuTenbHO 3HaYeHus1 ECso < 0,01 MxM.

B npyrom acmekte B HACTOSIIEM HM300pPETEHUHM MPEIJIAraloTCs COEAMHEHUS,
BbIOpaHHbIE W3 JIIOOOTrO MOMHAOOpA COEAMHEHUM, MPOMLIIOCTPUPOBAHHBIX B HACTOSIIEH
3asiBKE.

B npyrom acmekte B HAcCTOSIIEM HM300pPETEHUHM MPEUIAralOTCs COEIMHEHUS,
BbIOpaHHBIE U3 MOAHA0Opa, B KOTOPOM anana3oH 3¢dexruHbx kKoHIeHTparuii ECso hcAMP
APJ npencrasisier coboi A.

B npyrom acmekte B HACTOSIIEM HM300pPETEHUH MPEUIATalOTCsS COEAMHEHUS,
BBIOpaHHBIE U3 MOAHA0Opa, B KOTOPOM anana3oH 3¢dexruBHbx kKoHIeHTparuii ECso hcAMP
APJ nmpencrasmsier coboii B.

B npyrom acmekte B HAcCTOSIIEM HM300pPETEHUHM MPEUIATalOTCS COEAMHEHUS,
BBIOpaHHBIE U3 MOAHA00pa, B KOTOPOM auanasoH 3¢dexkruHbx koHIeHTparuii ECso hcAMP
APJ npencrasmnsier coboti C.

IL Jlpyrue BapuaHThI OCYIIECTBICHUS] H300pETeHUS
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B npyrom BapmaHTe OCYIIECTBICHHS B HACTOSIIEM H300PETEHUH Mpeaaraercs
KOMITO3ULIMS, COZIeprKallasl 10 MEHbLIeH Mepe OIHO M3 COEAMHEHHUI COTJIACHO HACTOSALIEMY
HU300pETEHUIO UJIH €r0 CTEPEOU30OMeEp, TayToMep, (hapMaleBTHUECKH MPUEMIIEMYIO COJIb HITH
COJIbBAT.

B npyrom BapmaHTe OCYIIECTBIEHHS B HACTOSIIEM H300PETEHUH NpPEeaJIaraercs
bapmareBTHUECKas] KOMIIO3HMLIMSA, cozieprkamas (papManeBTHIeCKH IPUeMIIEMbIi HOCUTENb U
O MeHbIIeH Mepe OAHO M3 COEAMHEHHWH COTJIACHO HACTOSIIEMY HM300pETeHHI0 WM €ro
cTepeon3oMep, TayToMep, (hapMaLeBTHIECKU IPUEMIIEMYIO COJIb HJTH COJIbBAT.

B npyrom BapmaHTe OCYIIECTBIEHHS B HACTOSIIEM H300PETEHUH NpPEeAJIaraercs
bapMareBTHUECKas] KOMIIO3HLIMS, Cozepskainas (papManeBTHIeCKu IpUeMIIeMblii HOCUTENb U
TepaneBTHUecKn 3((EeKTUBHOE KOIUYECTBO IO MEHbINEH Mepe OIHOrO W3 COEAMHEHUM
COrJIACHO  HACTOSIIEMYy  M300pETEeHMI0  HWJIM  ero  CTEePeoM3OMepa,  TayToMepa,
(apmMaLeBTHYECKH MPUEMIIEMOH COJIM HJTH COJIbBATA.

B npyrom BapuaHTe OCYINECTBIEHHS B HACTOSLIEM M300pPETEHHH MpeaIaraercs
cocod MOJy4eHUs COENUHEHUs] COTJIACHO HACTOALIeMY H300pETeHHI0 WM €ro
cTepeonsomMepa, TayroMepa, papMaLeBTHIeCKH IPHEMIIEMON COJIN MITH COJIbBATA.

B npyrom BapmaHTe OCYINECTBIEHHS B HACTOSLIEM H300pPETEHHH MpeaIaraercs
UHTEePMEIUAT JJIsl MOJYYeHHs COSNMHEHHs COTJIACHO HACTOSIIEMY H300PETEeHHMIO WM €ro
cTepeonu3oMepa, TayToMepa, papMaleBTHYSCKH PHEMIIEMOI COJIA HJIH COJIbBATA.

B nacrosimem m3zoOpereHuu mpeayaraercsi (papmMarneBTU4YecKass KOMIO3HLUS, KpoMe
TOrO,  COHIepkamas  JOMOJHUTENbHBbIH(-bIe)  TepameBTudeckuii(-ue)  areHt(bl)). B
NPEANOYTUTEIbBHOM BapHaHTE OCYLIECTBICHHS B HACTOSLIEM H300PETEHHU Mpearaercs
dapManeBTHYECKAsT KOMIIO3ULIUS,, B KOTOPOH JOTOJIHUTEIbHBI TEPAreBTUYECKUA areHT
NpeAcCTaBisieT COOOW, HampuMmep, HHTHOWTOP aHTHOTEH3HHIIpEeBpaInaroumero ¢epmenra
(ACE), bnokaTtop B-aapeHepru4ecKux perentopoB, OJOKaTOp perenTopoB aHruotensuHa Il
MOYETOHHOE CPEICTBO, AHTATOHHUCT AJIbIOCTEPOHA U COETMHEHHNE HAIIEPCTSHKIL

B npyrom BapuaHTe OCYIIECTBICHHS B HACTOSIIEM H300PETEHUH Mpeaiaraercs
crnoco0 JiedeHusT WM TPOPHUIAKTHKH Pa3IM4YHBIX 3a00N€BaHMN WM HapPYyLIEHHH,
CBSI3aHHBIX C AKTUBHOCTBIO APJ wim amenuHa, BKIIOYAOIIMH BBEACHHWE NALMEHTY,
HYKIAIOLIEMYCsl B TAKOM JICYCHHH W/WIIH TPO(HIAKTHKE, TE€PareBTUUECKU 3P PEeKTHBHOTO
KOJINYECTBA 110 MEHbIIEH Mepe OHOTO M3 COEANHEHHH COTIACHO HACTOSIIEMY H300PETEHHIO,
B OTHEJNBHOCTU WJIH, HEOOS3aTeNbHO, B KOMOMHALMK C APYTUM COEAMHEHHEM COTJIACHO
HACTOSIIEMY H300PETEHHIO W/MIM MO MEHbIIEH Mepe C OJHHUM TEPaIeBTUYECKUM areHTOM

APYyroro Tuna.
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ITpumepr! 3a00neBaHMId WM HAPYIIEHUH, CBA3aHHBIX C aKTUBHOCTBIO APJ 1 anenuHa,
KOTOpbIE MOXKHO MPeayNpeanTh, MOAYJIHPOBATh MJIH JICYUTh B COOTBETCTBUHU C HACTOSIIUM
n300peTeHneM, BKJIIOYAIOT, HO 0e3 OrpaHHYeHUs], CePACYHYI0O HEAOCTaTOYHOCTh, TAKYIO KaK
ocTpas JEeKOMIIEHCHpOBaHHasi cepheuHas HenocratouHocts (ADHF), ¢ubpumsauumio
npencepauii, 3abojeBaHe KOPOHAPHBIX apTepuii, 3abojeBaHne mepupepUuuecKux COCYIOB,
aTepockyiepos, auader, MeTaboNNYeCKHil CHHAPOM, THIIEPTEH3HIO, JIETOUHYIO THIEPTEH3HIO,
HapyLIEeHHe MO3rOBOTO KPOBOOOpALIEHUS M €ro IOCHENCTBHS, CEpAeYHO-COCYAUCThIE
3a00J1eBaHMsl, CTEHOKAP/NIO, MIIEMHUI0, HHCYJIbT, HHYAPKT MHOKApa, OCTPBI KOPOHAPHBIH
CHHIPOM, pernep(y3noHHOE MOBPEXKICHUE, PECTEHO3 IOCNe AHTHOIUIACTHKH, COCYAUCTHIE
OCJIOXKHEHUs 1nabera U OXKUPEHUe.

B npyrom BapuaHTe OCYINECTBJEHHS B HACTOSLIEM M300pPETEHHH MpeaIaraeTcs
crnoco0 JeuveHuss wW/unu NPOQUIAKTUKH CEepAeYHONH HEAOCTaTOYHOCTH, 3a00JIeBaHuUs
KOPOHApHBIX aprepuii, 3a0oneBaHusi nepudepuyecknx COCYIOB, aTepOCKiepo3a, auadera,
MeTabOJIMYecKoro  CHHAPOMA, TUIEePTeH3MH, JIETOYHOH TIunepTeHsuy, (Quopmusinmmn
npencepanii, CTEHOKapIUH, UIIEMHH, HHCYJIbTa, HH(apKTa MHOKApIa, OCTPOro KOPOHAPHOTO
CHHAPOMA, penep@y3nOHHOTO MOBPEKACHHS], PECTEHO3a MOCJIe aHTMOIUIACTHKH, COCYIUCTBIX
OCJIOXKHEHUH nuadeTa, OXKUPEHHs], BKJIIOYAIOLIMI BBEICHUE MAIMEHTY, HYXKIAIOIIEeMyCs B
TAKOM JICYeHUU W/WIN TPOPHUIAKTUKE, TeparneBTU4YeCKu 3(P(PEKTUBHOrO KOJIMYECTBA IO
MEHbIIIeH Mepe OIHOTO M3 COeUHEHHIT COTNIACHO HACTOSIIEMY M300PETEHH IO, B OTAEIbHOCTH
WK, HeoO0s3aTeNibHO, B KOMOHWHALMHM C JPYTHM COEAWHEHUEM COTJIACHO HACTOSILEMY
U300pETEHHUIO W/WITK TI0 MEHbLIEH Mepe C OTHUM TEPArieBTUUECKUM areHTOM JPYTroro TUIa.

B npyrom BapuaHTe OCYINECTBJECHHS B HACTOSILIEM M300pPETEHHH Mpeaaraercs
crocod JedeHuss W/uiau NPO(UIAKTUKH CEepIeYyHOW HemocTaTouyHOCTH, Takoi kak ADHF,
BKJIFOYAOIIUI BBEACHHE MALIMEHTY, HYKIAIOIIEMYCsI B TAKOM JICUEHUU W/HITH MPOQHITIAKTHKE,
TepaneBTuueckd 3((HEKTHBHOrO KOJIUYECTBA MO MEHbIIEH Mepe OJHOr0 M3 COEIMHEHHI
COTJIACHO HACTOSIIEMY M300PETEHHUIO, B OTAEIBHOCTH WM, HEOOS3aTeIbHO, B KOMOUHALIUH C
APYTHMM COEIMHEHHEM COTJIACHO HACTOSIEMy HM300pETEeHHI0 W/HIM MO MEHbLIeH Mepe C
OJTHUM TepaneBTHYECKUM areHTOM JPyroro THIA.

B npyrom BapuaHTe OCYINECTBJECHHS B HACTOSLIEM H300pETEHHH MpeaIaraercs
cnocod JedeHus w/wiu npoduiaakTHKU nuadera M OKUPEHMs, BKJIFOYAIOIIUN BBEICHHUE
NAaLMEHTY, HYKAAOLIEeMYCs B TaKOM JIeYeHUH W/HIM NPO(QUIAKTHKE, TeparneBTHUECKH
3¢ pekTuBHOrO KONMMYECTBA 1O MEHbIIEH Mepe OIHOTO U3 COSAMHEHUN COTJIACHO

HACTOSIIEMY M300pPETEHUIO, B OTAEIBHOCTH MJIH, HEOOS3aTEeNbHO, B KOMOMHAIIUU C APYTUM
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COEAMHEHUEM COTJIACHO HACTOSIIEMY H300pETEeHHIO W/WIIM 10 MeEHbIIeH Mepe ¢ OIHUM
TEPareBTHUECKUM areHTOM JIPyTroro TUIIA.

B npyrom BapmaHTe OCYIIECTBIECHHS B HACTOSIIEM H300PETEHUH NpPEeaaraercs
croco0 JeveHust W/win NpoQUIAKTUKA TUNEPTEH3UH, BKIIOYAIOIINN BBEIEHHE MAlUEHTY,
HYKAIOLIEeMyCsl B TAKOM JICYCHUH W/HIIN NPO(HUIAKTHKE, TE€PareBTUUECKU 3(PPEeKTUBHOTO
KOJINYECTBA 110 MEHbIIEH Mepe OHOTO M3 COEANHEHHH COrIACHO HACTOSIIEMY U300PETEHNIO,
B OTHEJNBHOCTU WJIM, HEOOS3aTeNbHO, B KOMOMHALMU C APYTUM COEAMHEHHEM COTJIACHO
HACTOSIIEMY M300PETEHHIO W/MIM MO MEHbIIEH Mepe C OJAHHUM TEPareBTUYECKUM areHTOM
APYroro THIA.

B npyrom BapmaHTe OCYIIECTBIEHHS B HACTOSIIEM H300PETEHUH IpEeaJIaraercs
croco0 JedeHus W/Wiu NpOoQUIAKTUKU JIETOUYHOW T'HIIEPTEH3UH, BKJIOYAIOIIUN BBEAECHUE
NALMEeHTy, HY)XAALIEMYyCs B TAaKOM JIEYeHUH W/ NPO(QUIAKTHKE, TeparneBTHYECKH
3¢ (}EeKTUBHOTO KOJMYECTBA IO MEHbIIEH Mepe OIHOTO W3 COEAMHEHHH COTJIaCHO
HACTOSAIIEMY HM300PETEeHHIO, B OTAEIBHOCTH WM, HEOOs3aTeNbHO, B KOMOWHALIMK C JPYTUM
COEIMHEHNEM COIJIACHO HACTOALIEMY H300pPETeHHI0 H/MIM IO MEHbIIeHl Mepe C OIHUM
TEpareBTUUECKUM areHTOM JIPyroro TUIIA.

B npyrom BapuaHTe OCYINECTBIEHHS B HACTOSLIEM M300pPETEHHH MpeaIaraercs
cnoco0 JsedeHus: W/wiu TPO(HUIAKTHKH OCTPOr0 KOPOHAPHOTO CHUHAPOMA U CEepAeYHOH
UIIEMUH, BKJIIOYAIOMIMN BBENEHHE MALUEHTY, HYXKAAMEMYCsl B TaKOM JICUEHUH W/HIN
npodHIaKTHKE, TepaneBTHYecKH 3P PEKTHBHOrO KOJIMYECTBA MO MEHbIIEH Mepe OTHOro U3
COEAMHEHUI COTJIACHO HACTOSIIEMY HM300pPETeHHUI0, B OTHENBbHOCTU HIIH, HEOOS3aTeNbHO, B
KOMOWHAIIMM C JAPYTHMM COEAMHEHHEM COIJIACHO HACTOSIIEMY H300pPETeHHIO W/WIHM 110
MEHbLIEH Mepe C OHUM TEePAIeBTUYECKIM areHTOM JPYToro THIA.

B npyrom BapuaHTe OCYIIECTBICHHS B HACTOSIIEM H300PETEHUH Npeaaraercs
COEAMHEHHUE COTJIACHO HACTOSIIIEMY M300PETEHHUIO ISl IPUMEHEHUS B TEPAITHH.

B nppyrom BapuaHTe OCYIIECTBICHHS B HACTOSIIEM H300PETEHUH Mpeaiaraercs
COEMHEHUE COTJIACHO HACTOSAIEMY HW300PETEHHIO Uil NPUMEHEHHs B Tepanuu W/ Wi
npodHIaKTHKE MHOTHX 3a00JIeBaHUH WIIM HAPYIIEHHH, acCOMUpyeMbIX ¢ APJ u anennHoM.

B npyrom BapuaHTe OCYIIECTBIECHHS B HACTOSIIEM H300PETEHUH NpeaJiaraercs
NPUMEHEHUE COENMHEHHsI COIJIACHO HACTOSINEeMYy HW300pPETeHUI0 Il  HM3TOTOBJICHUS
JIEKApCTBEHHOTO CPECTBA, MPEIHA3HAYEHHOrO ISl JICYSHUsT W/HIN TMPOQPHIAKTHKA MHOTHX
3a0o0neBaHMi WM HApYLIeHUH, acconnupyemsix ¢ APJ u anennHoM.

B npyrom BapuaHTe OCYIIECTBICHHS B HACTOSIIEM H300PETEHUH Npeaaraercs

cnoco0 JedeHHss W/WiaM  NPOQUIAKTHKH MHOTHMX 3a00JeBaHUI WM HAapYLICHUH,



43

accouuupyeMbix ¢ APJ u anenuHOM, BKJIIOUAIOLIUI BBEACHUE MALMEHTy, HYXIAIOIIEMYCsI B
3TOM, TepamneBTH4YecKH 3(P(HEKTUBHOTO KOJMUYECTBA MEPBOIO U BTOPOrO TEPANEBTUYECKOTO
areHTa, NpPU OSTOM TEPBBIH TEPANEBTUYECKUN AareHT NPEeACTaBiIsieT cOoOOH COoeqUHEHHe
COTJIACHO HacCTosAeMy H300pereHnro. IIpennoyTuTensHO BTOPOW TEPareBTUYECKUN areHT
npeacTasisier coOOH, HampuMmep, WHOTPOIHBIM areHT, TaKoH Kak aroHuct -
aapeHopenentopa (Harpumep, 100yTaMuH).

B npyrom BapmaHTe OCYIIECTBIEHHS B HACTOSIIEM H300PETEHHUH Npeaaraercs
KOMOWHHUPOBAHHBIN JIEKAPCTBEHHBIN Ipernapar, COAEpIKalIMi COeIMHEHHE COIJIaCHO
HACTOSIIEMY H300PETEHUIO M JOMOJHHUTEbHBIN(-bIE) TepaneBTHUECKUii(-ue) areHT(bl), A
OJTHOBPEMEHHOT O, pa3feNbHOI0 WIH MOCIEA0BATEIbHOIO IPUMEHEHUS B TEPAIIUU.

B npyrom BapuaHTe OCYINECTBJEHHS B HACTOSLIEM M300pPETEHHH MpeaIaraeTcs
KOMOMHHUPOBAHHBIN JIEKAPCTBEHHBIN Ipernapar, CoOAepXKallMi COeIMHEHHE COIJIaCHO
HACTOSIIEMY M300PETEHHUI0 M JOMOJHUTENbHBIN(-ble) TepaneBTHUECKUi(-1ue) areHT(bl) AJs
OHOBPEMEHHOI'O, Pa3[esIbHOrO WJIM MOCIIEAOBATENIbHOIO IMPUMEHEHHUs] B Teparnuu W/ Wim
npouIakTHKe MHOTHX 3a00JI€BaHUI WM HApYIIeHUH, accoumpyeMbix ¢ APJ u aneanHOM.

ITo »xenaHuio, COETUHEHHE COTJIACHO HACTOALIEMY H300PETEHHI0 MOXKHO ITPUMEHSTD B
KOMOMHAIIMK C OJHUM WJIM HECKOJBbKHMMH areHTaMH JPYroro THIA JJISl JIEYEHHs CepIeyuHO-
COCYIUCTBIX 3a00JNeBaHUI W/WIM OAHUM MM HECKOJbKUMH TEepPAreBTUYECKHMU areHTaMu
IPYroro THUIA, KOTOpPble MOXKHO BBOJIUTH IMEPOPAIBbHO B TOM k€ CaMOH JIeKapCTBEHHOM
¢dopme, B BuAE OTHAENBHOW NEPOPANbHOW JIEKAPCTBEHHOW (DOPMBI WIJIM MYTEM HHBEKIIHH.
ATEHTBI IUIsI JISYEHUsI CEPIIeYHO-COCYAUCTBIX 3a00JIEBAHUN APYroro THIA, KOTOPbIE MOXHO
HeoOs3aTeNTbHO MPUMEHSITh B KOMOMHauuu ¢ aroHuctoM APJ cormacHo Hacrosmiemy
n300pEeTEeHNI0, MOTYT NPEACTaBIATh COOOH OIWH, JIBa, TPU MJIM OOJiee areHTOB JJIS JIEYCHUS
CepAEYHO-COCYAUCTBIX ~ 3a00JeBaHWH, BBOAMMBIX IEPOPAIBHO B TOH K€ CaMoOH
JIEKapCTBEHHOH (popMe, B BUIE OTAENBbHOW MEePOPATbHON JIeKapCTBEHHON (POPMBI HIIH MyTEM
UHBEKLUU ISl TIOJNYYEHHUS JONOJHHUTENBHOTO (HapMaKoJIOrHYeCKOro OJarompusiTHOrO
s¢dexra.

CoenuHeHHs COTIACHO HACTOALIEMY H300PETEHUIO MOXKHO MPUMEHSITh B KOMOMHALIUU
C JIOTIOJIHUTENIbHBIM TEPANeBTUYECKUM areHToM(amMu), BBIOPAHHBIM M3 OJHOTO WU
HECKOJIbKUX, MPEeNNOYTUTENbHO OFHOrO-TPEX, CIEAYIOLHUX TeparneBTUYeCKUX AareHTOB:
AHTUTUIEPTEH3UBHbIE areHTbl, HHrHOUTOpbl ACE, aHTaroHMCThl MHUHEPAJIOKOPTHKOMIHOTO
peuenTopa, OJIOKATOPBl PELENTOPOB AHTMOTEH3MHA, OJIOKATOPHI KAaJBLUEBBIX KaHAJIOB,
OJIOKaTOPBI B-aIPEeHEPTUIECKUX PELIENTOPOB, AUYPETHKH, areHThI ISl PACLIIUPEHHST COCYAOB,

TAKHUE€ KaK HUTPATBL, aHTHATCPOCKICPOTHYCCKUEC ATCHTBI, aHTUAUCIUITUACMUYICCKHUE aIrCHTHI,
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aHTHIUA0eTHYECKHe areHTBhl, AHTHUTUIEPTINKEMUIECKIE areHTHhl,
AHTUTHIIEPUHCY INHEMUYECKHE areHThl, AHTUTPOMOOTHYECKHE areHTHl,
AHTHPETUHONATUYECKUE AareHThl, AHTUHEHPONATHUECKHE AareHThl, aHTHHe(]pomaTuuecKkue
areHThl, AHTUUIIEMUYECKHUE AareHThl, OJIOKATOPBl KaJbLIMEBbIX KAaHAJOB, AreHTbl INPOTUB
OKUPEHUs], aHTUTUNEPIUITUAEMUYECKIE ar€HThI, aHTUTUIIEPTPUTITULIEPUAEMUIECKIE areHThI,
AHTUTUIIEPXOJIECTEPUHEMUYECKNE AareHTbl, areHThl MPOTHB pPECTEHO03a, AareHThl INPOTUB
NaHKpeaTuTa, CHIDKAIOIUE COAEp)KaHUE JIUMHIOB AareHTbl, AHOPEKTHYECKHE BELIECTBA,
yIy4IIAONUEe MaMsITh areHTbl, areHTbl NMPOTHB AEMEHLUH, YJIYYLIAOIHe KOTHUTHUBHYIO
(YHKIMIO areHThl, MOMABJISAIOLINE AINETUT AareHThl, areHThl IJIs JIEYeHUs CepaedHON
HEIOCTATOYHOCTH, ar€HThI AJIs JIeYeHUs 3a00eBaHus NepupepuIeckux apTepHil, areHThl 1Jis
JIeUeHHs 3JI0KAUECTBEHHBIX OIyXOJIe U MPOTUBOBOCHIAIUTENbHBIE ar€HTHI.

B apyrom BapuaHTe OCYINECTBJIEHHUS JOMOJHUTENbHBINA TeparneBTUUYEeCKUil areHT(bl),
UCMIONIB3YEeMBIl B~ KOMOMHHMPOBAHHBIX  (papMALEBTUYECKUX  KOMIIO3ULMSAX  HJIH
KOMOMHHPOBAHHBIX CIOCO0ax, MM KOMOWHHPOBAHHBIX NMPUMEHEHHSX, BbIOPAH U3 OIHOIO
WIA HECKOJBKHUX, MPEINOYTUTEIbHO OAHOTO-TPEX CIENYIOLIUX TepaneBTUYECKUX areHTOB
Ipu JiedyeHnn cepaedyHoil HepoctarouHocT: MHruOuTopel ACE, B-Omokaropsl, auyperuky,
AHTAarOHNUCTBHl MUHEPAJOKOPTHKOUIHBIX PELEeNTOPOB, WHTHOMTOPHI pPEHHHA, OJOKATOPBI
KaJbLIUEBbIX KAHAJIOB, AHTATOHUCTBI PELENTOPOB aHTMOTeH3uHa II, HUTpaThI, COCAMHEHUS
HATEePCTSHKH, HHOTPOITHbIE ar€HTBL

Hacrosimmee mn3o0pereHne MoKeT OBITH OCYINECTBJICEHO B APYTrUX CHEUU(PUIECKUX
¢dopmax Oe3 OTCTyIJIEHHs] OT €ro CyI[HOCTH WJIM OCHOBHBIX XapakKTepuCTHK. JlaHHOe
n300peTeHne OXBATHIBAET BCE KOMOWHAIMM OTMEYEHHBIX B HEM MPEINOYTHTEIbHBIX
acriekToB m3o0pereHus. Crenyer MOHUMATh, YTO JIFOObIE M BCE BAPUAHTHI OCYINECTBIICHUS
HACTOSIIEr0 M300pETEeHHs] MOTYT OBITh B3ATHI B COUYETAHHH C JIFOOBIM IPYTUM BapUAHTOM
OCYIIECTBJIEHHUsS] WJIM BapUAHTAMU OCYINECTBJICHUS JUI OMNHCAHUS JOMOJHHUTEIbHBIX
BAPHAHTOB OCYINECTBICHUS. Takike JOJKHO OBITh TOHSATHO, YTO KaXIbIH OTHENIbHBIN
3JIEMEHT BAPUAHTOB OCYLIECTBIEHHs CaM IO cede SIBJIAETCS HE3aBHCHMBIM BapHAHTOM
ocymecrsieHns. Kpome Toro, mompasymeBaercs, 4YTO JEOOOH 3JIEMEHT BapHaHTa
OCYIECTBIIEHHs] OOBEANHEH C JFOOBIM M BCEMHU JPYTHMH 3JIEMEHTaMHU U3 JII000Tr0 BapHaHTa
OCYILECTBIIEHHSI 11 OTIUCAHUSI JOTIOJIHUTEIIbHOTO BAPUAHTA OCYIIECTBIICHHSL.

M. Xumus

ITo BcemMy TeKCTy OMUCAHWUS W TpHiIaraeMoi (Gopmysbl U300peTeHUs] yKa3aHHbIE

XUMHYecKasi (opMyJia HIIM Ha3BaHHE OXBATHIBAIOT BCE CTEPEOM3OMEPBI M ONTHUECKHUE

HN30MEPBLI U UX paleMarThbl, €CJIU TAKHUE U30MCPbI CYLICCTBYHOT. Ecmm nwe YKa3aHO UHOEC, BCC
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XHUpabHbIE (IHAHTHOMEPHBIE U AUACTEPEOMEPHBIE) U paLeMHuecKue GopMbl BXOAAT B 00BEM
HACTOSIIIEro M300peTeHus. MHOrHe reoMeTpuiecKue U30Mephl B CIydae HAJIWYHs JTBOMHBIX
cesizeit C=C, nBoiiHbIX cBsizei C=N, KONBLIEBBIX CHCTEM H T.II. TaK:K€ MOTYT OBITh
NPEACTABJIEHBI, U BCE TAKHE CTAOMIIbHbIE H30MEPHI 3asBJICHBI B TaHHOM H300pereHun. L{uc- u
Tpanc- (wm FE- W Z-) reoMeTpuvecKHe H30Mepbl COEAMHEHHUI COrJIAaCHO HACTOSIIEMY
N300pETEHNIO ONMHMCAaHbI U MOTYT OBITh BBIEJECHBI B BHUAE CMECH H30MEPOB WM B BHIE
OTAENbHBIX H30MepHBbIX (popMm. CoenquHEHHsI COTJIAaCHO HACTOSIIEMY H300pPETEHHI0 MOTYT
OBITh BBIENIEHBl B BHJE ONTHUYECKH AKTUBHBIX WM paneMudyeckux ¢opm. OnTuuecku
aKkTUBHBbIE (OPMBI MOTYT OBITH MOJYYEHBI NMyTEM pa3JeNeHUs paLeMHuecKux (opM MU
IyTEM CHHTE3a M3 ONTHYECKH aKTUBHBIX MCXOIHBIX BEIECTB. Bce crocoOsbl, Hcmonb3yemblie
IUIA TIONyYeHHUs] COEIMHEHUHM COIJIACHO HACTOSIIEMY H300pPETeHHI0 U WHTEPMENNATOB JJIs
HHX, PACCMaTPUBAIOTCS KaK YacTh JAHHOTO n3o0pereHus. Koraa mony4aroT SHAaHTHOMEpHbBIE
WIN JUacTepeOMepHble MPOAYKTbI, OHH MOTYT OBITh BBIAEICHbI OOBIYHBIMU CHOCOOAaMHU,
HampuMep, NP TOMOIM Xpomartorpadpuu win (PaKUMOHHON Kpucraumsauuu. B
3aBUCHMOCTH OT YCJIOBHH INpoliecca KOHEYHbIE MPOAYKTHI COTJIACHO JAHHOMY H300PETEHHIO
MOJIy4at0T WM B CBOOONHOM (HeWTpanbHOIT) Gopme, nim B Buae conu. U ceobonnas popma,
U COJIM THX KOHEYHBIX MPOAYKTOB BXOIST B 00beM m300perenus. Ecim 3T0 KenmaTtenabHO,
onmHa Qopma COemMHEHUs MOXeT ObITb TNpeBpalleHa B apyrywo ¢opmy. CobOomHoe
OCHOBAHHUE WJIM KUCJIOTa MOTYT OBbITh MPEBPALIECHBI B COJIb, COJIb MOKET OBITh MpeBpalleHa B
cBOOOAHYIO (OpPMYy COENMHEHHs] WM B JPYIYK COJb, CMECh H30MEPHBIX COCIUHEHUH
COTJIACHO HM300pPETEeHHI0O MOXKET OBITh pa3fefieHa Ha OTAeNibHble Hn3oMmepbl. CoenuHeHUs
COTJIACHO HACTOSALIEMY M300PETEeHHUI0, UX CBOOOIHBIE (DOPMBI M COJI MOTYT CYLIECTBOBAaTh B
BUJIC MHOTOYHUCIIEHHBIX TAyTOMEPHBIX (POPM, B KOTOPBIX aTOMBI BOAOPONA MEPEHECEHbI B
apyrue (parMeHTbl MOJIEKYJ W XUMHUYECKHE CBSI3M MEXKIy aTOMaMH B MOJIEKYJIe
COOTBETCTBEHHO NeperpynnupoBanbl. CiieayeT IMeTh B BUAY, YTO BCE TAyTOMEPHbBIE (POPMBI,
€CJIH OHU CYIIECTBYIOT, BKIFOUEHBI B 00bEM HACTOSIIIETO H300PETEHHUS.

Ucnonp3yeMblii B HACTOSINEM JOKYMEHTE TEPMUH «AJIKWID» WIH «AJIKUJICH)»
NpeaHa3HaYeH Ui BKJIOYEHMS HACBIIEHHBIX alH(paTHUYeCKUX YIIEBOJOPOAHBIX TIPYIIT C
Pa3BETBIEHHOH M TPSMOW IETbIO, COAEPKALIMX ONPEAENICHHOE YHCIO aTOMOB YIJIEPOAa.
Hampuwmep, «ot Ci no Cr2 ankumy wimu «Cr.pp-ankumy (WIH aJIKWJIEH) TpeIHa3HAYeH IS
BkmoueHust Ci-, Cz-, Cs-, Cy-, Cs-, Co-, C7-, Cs-, Co-, Ci0-, C11- 1 C12-alKWIBHBIX TPYIIT;, «OT
C4 no Cig anmxmmy ninn «Cy.1z-aakum (WK aJKWIeH) mpenHasHadeH 1is BodeHus Ca-, Cs-,
Cs-, C7-, Cs-, Co-, Ci0-, C11-, C12-, C13-, Ci4-, Cis5-, Ci6-, C17- u Cis-ankunpHbix rpynmn. Kpome

toro, Hanpumep, « oT C1 10 Cs amkum» wim «Cie-alkmm»y 0003HAYaeT ajJKuJl, COAeP KAIIUN
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or 1 no 6 atoMoB yriepoma. AJKHJIbHAas TPyIa MOKET OBITh HE3aMEINeHHOW WIIN
3aMEILEHHOM, N0 MeHbIlel Mepe, Tak, YTO OJWH aTOM BOJOpPOAA SIBISETCS 3aMeLIeHHBIM
Apyro XxuMu4eckod rpymnmoil. Ilpumepbl aJKWIBHBIX TPYNI  BKIKOYAT, HO 0e3
orpanuuenus, metun (Me), stun (Et), nporun (nanpumep, H-MPONUIT U U30NPONUI), OYTHI
(nanpumep, H-OyTHN, M300yTHI, Mpem-0yTUT) U TIEHTUN (Hanpumep, H-NIEHTUJ, U30NEeHTHUI,
HeoneHTwn). Ilpm wucnonb3oBanmu TepmuHa «Co-ankmwmy wmm  «Co-aJKuieH», OH
npeaHasHadeH Uil 0003HAYEeHHsI TPOCTOM CBSI3H.

TepMuH  «alkeHWSI» WO  «aJNKEHWJIEH»  [pelHa3HadeH [Jid  BKJIIOUYEHUs
YII€BOAOPOAHBIX LieMell mpsMONW WM Pa3BETBIEHHOH KOHPHUIypalMM, HMEIOINX
OTIpeIeIEeHHOE YHCJIO aTOMOB yIJIepoJia U OJHY WM OoJjiee, MPEANOUYTUTENBHO OT OJHON 10
IBYX YIJIEPOA-YIJEPOMHBIX ABOWHBIX CBsI3eH, KOTOpblE MOTYT HAaXOAWUTHCS B JIOOOMH
crabunpHOM Touke nerm. Hampumep, «ot Cy mo Cs ankenmmy win «Cr.g-amkeHWD» (WIH
ankenwieH) Bkimouaer Ca-, Cs-, C4-, Cs- u Cs-ankeHunbHble Tpymmnbl. [Ipumeps! amkeHuna
BKJIFOYAIOT, HO 0e3 OrpaHuYeHus:, STeHWI, |-nporneHu, 2-nponeHun, 2-0yreHun, 3-0yTeHu,
2-TIeHTEeHWJ1, 3-TIEHTeHW, 4-MIEHTeHW, 2-TeKCeHMJI, 3-TeKCeHUJI, 4-TeKCEeHWJI, S-TeKCEeHMWI, 2-
METHUJI-2 NPONEHU U 4-MeTU-3-NeHTEHUII.

TepmMuH  «aJIKUHWI» WM AJKAHWIEH»  TPEAHA3HA4YeH U1  BKJIFOYEHUS
YIJIEBOAOPOAHBIX LIETEH MPSMOW MJIM PA3BETBICHHOW KOH(QUTYPALUH, UMEIOLINX OIHY WJIH
OoJee, MPENMOYTUTENFHO OT OJHOM 10 TPeX YIJIEPOA-YIIIEPOAHBIX TPOHHBIX CBSI3EH, KOTOPBIE
MOTYT HAaXOOUTbCS B 000N cTabuinbHOM Touke nenu. Hampumep, «oT Cz mo Ce ankuHmD
win «Cr-g-aNKUHWI (WM aJKUHUJIEH) TpeaHasHadeH st BKmodenust Ca-, Cs-, Cy-, Cs- u Co-
ANKWHUJIBHBIX TPYIIIT, TAKUX KaK STUHWI, POTUHIII, OYTUHWII, TEHTUHIJI i TeKCHHUJL.

IIpy ucnonp30BaHMM TEPMUHA «YTJIEBOAOPOAHAs LeMb» OH MpeAHa3HAuYeH IS
BKJIFOUEHUS «AJIKUID», KAJIKEHUI» U AJKUHUID, €CIIU He YKa3aHO HHOE.

TepMuH «anKOKCH» WM «aJKWJIOKCH» OTHocuTcsd K -O-ankuibpHON rpymnme.
Hanpumep, Tepmun «otr Ci1 mo Cs amkokcm» wmmu «Ci.6-aJIKOKCH» (MJIM  aJIKUIIOKCH)
npenHaszHadeH mnsa BkiodeHusi Ci-, Cp-, Cs-, Cs-, Cs- u Cs-ankokcurpymm. Ilpumepsr
AJIKOKCUTPYII BKJIFOYAIOT, HO 0€3 OrpaHHueHHs], METOKCH, 3TOKCH, TIPOTIOKCH (Hanpumep, H-
NPOTNIOKCH W HM3OMPONOKCH) U mpem-OyTOKCH. AHAJIOTUYHO, TEPMHH «AJIKHITHOY» HIIH
«THOAJKOKCH» OTHOCUTCSl K aJKWIBHON TpyImIme, ompefeieHue KOTOpOil JaHO BbIlIE, C
yKa3aHHbIM YHCJIOM aTOMOB YIJIepOja, IPUCOEINHEHHbIX Yepe3 CEepHbIN MOCTHK; HalpuMep,
METHII-S- U 3TUI-S-.

«["amoreHo» wimm «ramoreH» BKIIOUaeT ¢GTop, xyop, Opom u #ox. «[ amoreHankum»

BKJIFOYA€T KaK PpPa3BCTBJICHHBIC, TaK U JINHEWHBIE HaCBbIIICHHBIC aJ'II/I(I)aTI/ILIeCKI/Ie
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YIIIEBOAOPOAHBIE TPYIIIBI, COAEPIKALINE YKa3aHHOE YHCIO aTOMOB YIJIEPOAA, 3aMELeHHbIE
onHUM uiaM Oonee aromMamu rajoreHa. [Ipumepsl TrajoreHajKwia BKJIIOYAKOT, HO 0e3
orpaHuueHusi, GTOpMeTIII, TUPTOPMETIII, TPUYTOPMETHII, TPUXIOPMETHII, TIEHTAPTOPITHUIL,
NEHTaXJIOP3ITUJIeH, 2,2.2-TpudTopaTiil, rentadTopnponiy U rentaxioprponui. [Tpumepst
rajJOreHajKmIa BKIFOYAKT TaKXKe «(PTOPaJKMI», KOTOPBIA OXBATHIBAET KAK PA3BETBJICHHBIE,
TaK W JIMHEHHblEe HACBIIEHHbIE anu(paTUUECKUE YIJIEBOAOPOAHBbIE TPYIIbI, COAEpIKAlIue
yKa3aHHOE YHCJIO aTOMOB YIJIEPO/Ia, 3aMeIeHHbIE OTHUM WK Oosiee aroMaMu GpTopa.

«l"anoreHanKkoKCH» MM  «TaJOT€HAJKWIOKCH» O0003HAuaeT TraJloreHaJIKHIbHYIO
IPYIIy, OMNpeneJeHne KOTOPOH JaHO BbIME, C YKa3aHHBIM YHCIOM aTOMOB YIJIEPOIa,
NPUCOEIUHEHHYI0 uepe3 kuciopomHslii Moctuk. Hampumep, «Ci.6-raJoreHaJKoKcH»
Bkimouaer Ci-, Ca-, Cs-, Cy4-, Cs- u Co-ranorenankokcurpynnsl. [Ipumeps! rajoreHaakokcu
BKJIOYAIOT, HO 0Oe3  orpaHuueHus, Tpudropmerokcu, 2,2, 2-TpUPTOPITOKCH |
neHradpTopTokcu. I[lomoOHBIM 00pa3oM, «rajlOTeHAJTKUITHO» WM «THOTAJIOTEHATKOKCH»
OTHOCUTCSI K TaJIOT€HAJIKUIIBHOIN TpYIINeE, ONpeeseHHe KOTOPOH JaHO BbIlIE, C YKa3aHHBIM
YHCJIOM aTOMOB YIJIepOJa, IPUCOEAMHEHHBIX Yepe3 CEepHbI MOCTUK, HalpHuMep,
Tpu(pTOpMETHII-S- 1 NEeHTaPTOPITUII-S-.

TepMUH «UMKJIOATKWI» OTHOCUTCS K LUKJIM30BAHHBIM AJIKMJIBHBIM TPYIIIIaM,
BKJIFOYAsi MOHO-, OW- WJIM MOJULMKJINYECKHE KOJbLEBble CUCTeMbl. Hampumep, TepMHUH «OT
C3 no Ce uuknoankuimy win «C3.6-IUKJIOANKUA npeaHasHadeH s Bkiouenus Cs-, Cy-, Cs-
U Ce-LUMKIOAIKWIbHBIX TPymm. IIpuMepbl IUKIOANKHIBHBIX TPYII BKJIIOYAKOT, HO 0e3
OTPAaHUYEHUS, LUKJIOMPONWI, LHUKJIOOYTHI, LUKJIONEHTWI, IUKJIOTeKCUI M HOPOOpPHUIL
Pa3BeTBiieHHBIE IUKJIOAJKWIbHBIE TPYMIbL, TaKHe KaK |-METWILMKIONPONMJI U 2-
METHJILMKJIOTIPONUJI, BKJIIOUEHBI B OMpPEACNICHHE «IUKJIOAIKID. TepMHH «UHKIOATKEHHIID)
OTHOCHUTCSI K LIMKJIM30BAaHHBIM AJKEHWIbHBIM rpymnmnaM. Css-LluknoankeHua npenHazHaueH
s BkitodeHHs Cy-, Cs- u Co-IMKIIOANKEHWIBHBIX Tpyni. [IpuMepsl MUKIOATKEHUIBbHBIX
IPYII BKJIIOYAIOT, HO 0€3 OrpaHUYeHUs], LIUKJIOOYTEHUII, LUKIIOMEHTEHIIT U [IUKJIOTEKCEHILT.

Hcnonp3yeMblii B HACTOSALIEM JOKYMEHTE «KapOOLMKID), «KApOOLMKIIMI WM
«KapOOIMKINYECKH OCTAaTOK» O3Ha4aer mobdoe ctabuibHoe 3-, 4-, 5-, 6-, 7- wnu 8-ujeHHOe
MOHOLIMKJIHYECKOE WU OuLukiInueckoe, wnu 7-, 8- 9- 10- 11- 12- unu 13-ujneHHOE
OMLMKIMYECKOe WM TPULUKIMYECKOE YIJIEBOIOPOIHOE KOJNBLO, JFOOOE M3 KOTOPBIX MOXKET
OBITh HACBHILICHHBIM, YaCTUYHO HEHACBHIIICHHBIM, HEHACHIIEHHbIM WA apPOMATHYECKHM.
ITpumeps! TakNX KapOOLMKIIOB BKIIFOYAIOT, HO €3 OrpaHUYeHNUs], IUKJIOTIPOIIIJ, IUKIOOYTHIL,
IUKIOOYTEHUJI,  LMKJIOMEHTWJ,  LUKJIOMEHTEHW,  LUKJIOTeKCHJ,  LUKJIOTENTEHWU,

MUKJIOT'CIITHII, HUKJIOICIITCHWJI, aTaMaHTHJI, TUKJIOOKTHJI, HUKJIOOKTCHWJI, ITUKJIOOKTAaJUCHNII,
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[3.3.0]0umKI00KTaH, [4.3.0]0umKIOHOHAH, [4.4.0]6unuknonexan (mexamuH),
[2.2.2]0ummknookTaH, (ayopenun, (e, HaQTHI, WHOAHWI, aJaMaHTWI, AHTPALCHUT U
terparuapoHadTun (terpanuH). Kak mokaszaHo BbIlIe, CBS3aHHBIE MOCTHKOM KOJbIA TaKXKe
BKJIIOUEHBI B ompeAeNeHue  kapbouukna  (Hanpumep, [2.2.2]0umukI00KTaH).
[IpennoururenbHble  KapOOLMKIBI, €CIIM  HE YKAa3aHO MWHOE, TMPEACTAaBISAIOT COOOM
LUKJIONPONUT,  LUKIOOYTHJ,  LMKJIONMEHTWJ, LHUKJIOreKcus, (EeHWs, WHOAHUI |
terparuapoHadgrun. Korga ucnonbdyercs TepMUH «KapOOLMKII», UMEETCS B BUAY, YTO OH
BKJIFOYaeT «apmim». Kompllo ¢ BHYTPEHHUM MOCTHKOM 0Opa3yeTcs, KOraa OuH wiu Oolee,
NPEANOYTUTENIBHO OT OIHOTO JI0 TPEX aTOMOB YIJIEPOna, COSOUHSIOT Ba aTOMa YIJIEpOJa,
KOTOpbIE HE SIBJLSIIOTCA COCeNHUMH. [IpennouTuTenbHbIMU MOCTUKAMH SIBJSIFOTCST OJUH HIIH
nBa aromMa yraepona. Creayer  OTMETHTb, 4YTO MOCTHUK  BCEerja  IPeBpallaer
MOHOLMKJIMYECKOE KOJIBIIO B TPULMKINYeCkoe Koublo. Korga Koo comepkUT MOCTHK, B
9TOM MOCTHKE MOTYT COJEPKaThCsl 3aMECTUTENH, YKa3aHHbIE JJIs1 KOJIbLIA.

Hcnonb3yeMblii B HACTOSIIEM TOKYMEHTE TEPMHH «OUIMKINUECKHH KapOOLMKID HITH
«OnumkIyeckas kapOOIMKINYecKast TpyIna» NpeaHasHaueH aisi 0003HaYeHNs CTaOMIIbHON
9- umu 10-uneHHOW KapOOLMKIMYECKOH KOJBLEBOW CHCTEMBI, KOTOpas COAEPIKUT IBa
KOHJIEHCHPOBAHHBIX KOJIbIIA M COCTOMT U3 aToMOB yrieporma. M3 3Tux 1BYX
KOHJIEHCHPOBAHHBIX KOJIEL] OJHO KOJIBIIO TMPEACTaBsieT CoOOH OEeH30JbHOE KOJBLO,
KOHJIEHCHPOBAHHOE CO BTOPBIM KOJIBIIOM, U BTOPOE KOJIBLIO MPENCTABIsET OO0 S- miu 6-
YJIEHHOE YTJIEPOAHOE KOJIBLIO, KOTOPOE SIBJISIETCS HACBILICHHBIM, YACTUYHO HEHACBILICHHBIM
WIA HEHACHILEHHbIM. bumnukinyeckas KkapOOLUKIMYECKass Trpynma MOXeT ObITh
NPUCOETUHEHA K OOKOBOM rpymre mpu JroOOM aToMe yriiepoja, YTO MPUBOIUT B PE3yJIbTaTe
K cTabmibHOW CTpykType. bunmkindeckas kapOOLMKIMYECKas: TPYINa, OMHCAHHAs 37€eCh,
MOXeT OBbITh 3aMelleHa IO JI0OOMy aTOMy YIJIEPOAa, €CIH TOJNIYyYE€HHOE COCIUHEHHE
ABJISIETCs CTaOMIBbHBIM. [IprMepaMu OMIMKINYECKON KapOOIMKINYECKOH TPYIIIbI SBIISTFOTCS,
HO Oe3 orpanmuenust, HadpTw, 1,2-quruaponadTun, 1,2,3,4-TerparuapoHad T U HHIAHIIT.

«Apwi» TpyHmbl OTHOCSTCA K  MOHOLMKIMYECKHMM HIJIM  OWIMKINYECKUM
apOMATHYECKUM YTJIEBOAOPO/AM, BKJIIOYAOLINM, Hampumep, peHuwT U HaQTHiI. ApPHIbHBIE
COCTABJISIIOLIME XOPOIIO M3BECTHBI W OmucaHbl, Hampumep, B Lewis, RJ., ed., Hawley's
Condensed Chemical Dictionary, 15th Edition, John Wiley & Sons, Inc., New York (2007).
Tepmun «Cs.10-aprin» OTHOCUTCS K (eHIITY U HaTHITy.

Hcnonp3yeMblil B HACTOSIIEM TOKYMEHTE TEPMHUH «OSH3MII» OTHOCUTCSI K METHIJIBHOM

rpymnre, B KOTOPOW OMH U3 aTOMOB BOAOPO/A 3aMeHeH Ha (DeHUJIbHYIO TPYIITY.
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Hcnonb3yeMblii B HACTOSIIIEM JOKYMEHTE TEPMUH TE€TEPOLUKID), «TeTePOIIHKIIHI
WUIN «TEeTePOLMKINYECKass Ipynmna» O3HadaeT ycroudusoe 3-, 4-, 5-, 6- unm 7-4jeHHOoe
MOHOLIMKJIMYECKOEe MU OULMKIndeckoe, uiu 7-, 8-, 9-, 10-, 11-, 12-) 13- unu 14-uneHHOe
MOJINIUKITNYECKOE TeTEPOLUKIINIECKOe KOJIbIIO, KOTOPOE SIBJIIETCS] HACBIIIICHHBIM, YaCTHYHO
HEHACBIIIEHHBIM HJIH TIOJTHOCTHI0 HEHACHIIIEHHBIM, U KOTOPOE COAEPXKUT aTOMBI YIiIepoaa u
1, 2, 3 wiu 4 rerepoaToMa, HE3ABUCUMO BBIOPAHHBIX U3 Tpymiibl, cocrosimeii u3 N, O u S; u
BKJIIOUAOLIIee JIFOOYIO MOJULUKIIMYECKYIO TPYIIIY, B KOTOPOH JIF00O0E U3 BBIIEONPEIeICHHBIX
reTepPOLUKINIECKUX KOJIel] KOHACHCHPOBAHO ¢ OEH30JIbHBIM KOJIBLIOM. [ eTepoaroMsbl a3ota u
cepbl HEO0A3aTeNbHO MOTYT ObITh OkHCIeHHbIMU (mo ecms N—O u S(O)p, rae p paseH 0, 1
win 2). AToM a3oTa MOXET ObITh 3aMEIEHHbIM UM He3aMelleHHbIM (mo ecms N mnnu NR,
rae R mpencrasnsier coboit H wnm apyroit 3amectuTenb, €CIi OH ecTh). [ eTepormkinueckoe
KOJIBLIO MOKET OBITh PUCOENMHEHO K OOKOBOH IpyIIe MpH JIF0OOM reTepoaToMe HIh aTOME
yriepoja, 4To MPUBOAUT K 0OPa30BAHUIO YCTOMYMBOM CTPYKTYpbl. ONHUCAHHBIE B HACTOSILLIEM
JOKYMEHTE TeTepPOLIMKIMYECKHEe KOJIbLIa MOTYT OBbITh 3aMELIeHbl HAa aTOME yTjepoja WU
a30Ta, €CJIU TOJyUeHHOE COEIUHEHHUE SIBIISIETCS YCTOMUYMBBIM. A30T B T'€TE€pPOLIUKIIE MOXKET
ObITh HEOOS3aTENIbPHO KBATEPHU3UPOBAHHBIM. [IpeamnodrutensHo, eciiu odliee Yucio aTOMOB
S u O B rerepouukie mpeBblaeT 1, TOrga 3TH reTepOaTOMbl HE SIBJSIOTCS COCEIHHMH.
IIpennoururenpbHo obOImee yucio atomoB S u O B rerepouukie He mpesbimaer 1. Korma
UCTIOJIB3YETCSI TEPMHUH «T'€TEPOLIMKIT), MPENIONIAraeTCsl, YTO OH BKITFOUAET TeTEPOAPHLL.

ITpumepbl TeTEPOLUKIIOB BKIKYAOT, HO 0€3 OrpaHUYeHMs], aKPUAWMHUI, a3€THIUHUIL,
azoumHw, OeHsumupazoiamn, OeHsodypanwn, OeHszotnodypanun, OenzoTuodeHwun,
OeH30kca3onmuyi, OEH30KCA30JMHWI, OEH3THa30JwiI, OeH3TpuasoNui, OeH3TeTPa3OJIHII,
OeH3M30KCa30MiII, OEH3U30THA30JIWI, OSH3UMUAA30JuHIWI, KapOasonmwn, 4aH-kapba3onui,
KapOOJTHHI, XPOMaHHUII, XPOMEHWUI, LUHHOJIMHII, JEKArHIPOXUHOJUHUI,
2H,6H-1,5,2-nutnazuaun, muruapodypo[2,3-b]rerparunpodypan, ¢yparun, Qypasanun,
UMUIA30JIUANHII, WMUIA30JUMHUJ, WUMUAA30JwWi, |H-UHAa30Iu), WUMUAA30JOTMHPUIHHIIL,
WHAOJCHW],  WHAOJHWHWJ,  WHIOJU3WHWI,  WHIONWI,  3H-UHAONWI,  W3aTUHOWII,
u3o0eH30pypaHmy,  M30XPOMAHWI,  W3OMHNA3OJMI,  W3OMHIOJNWHWI,  W3OWHIOJHII,
WU30X MTHOJTMHUJI, WU30THA30JIUII, WU30THA30JIOTHPUANHIIL, H30KCa30JIHII,
W30KCa30JI0NUPUIUHNII, METUJICHIUOKCU(EHWIL, MOPGOTUHII, HaQ TUPUAMHUIL,
OKTaruIpOU30XUHOJMHWI, Okcanuasonui, 1,2,3-oxcanuazonun, 1,2,4-oxcanuazonun, 1,2,5-
okcaanazonuia, 1,3,4-0kcanua3onui, OKCA30JUIUHWI, OKCAa30JWI, OKCa30JOMUPUANHUI,
OKCa30JIUAUHUIITUPUMHUTUHIUI, OKCHHJIOJTHJI, MAPUMHUTHHUIL, (heHaHTPUIUHWIL,

dbenanTpouHWI, peHasuHwI, peHoTnasuHwi, GeHokcaTHUHWI, GeHOKCA3SHHII, (PTaTa3HHHI,



50

MUTIEPA3UHIII, TUNEPUANHUI, TUNEPUIOHUN, 4-MUMEPUIOHWI, TMUIEPOHUJ, NTEPUIUHUI,
MyPUHWI, THUPAHWI, NHPAZUHWJ, MUPA3OIUAUHII, THPA3OJUHUI, TMHUPA3OJOTHUPUIUHNII,
MUPA30JIWI, TUPUAA3UHUJ, TUPUAOOKCA30JIUI, MNHUPUIOUMHUIA30NIII, MHUPUAOTHA3ONHIL,
MUPUAUHIIL, THPUMUHWJ, TUPPOJUAUHUI, TUPPOJUHII, 2-MUPPOJUAOHII, 2H-mupponud,
MUAPPOJIIIL, XUHAZOJIUHWI, XUHOJUHUI, 4H-XUHOMU3UHWI, XUHOKCAJIMHWI, XUHYKJIUIAHUI,
TETPA3OJIWJI, TeTParuApoPypaHuI, TeTPAruAPOU3OXHHOIMHII, TETPAruIpOXUHOINHII, 6H-
1,2,5-tnaguaszunun, 1,2,3-tuaguazonun, 1,2 4-tuaguazonun, 1,2,5-tuaguazonun, 1,3,4-
TUAIUA30JIUJI, THAHTPEHW], THA30JWI, TUEHWI, THA3OJONUPUANHWI, THUEHOTHA3OJIWII,
TUEHOOKCA30JIWJI, TUEHOMMHIA30JWI, TuodeHmwn, TpuasuHwi, 1,2 3-tpuazommn, 1,2,4-
Tpuazonwi, 1,2,5-rpuazonuin, 1,3,4-Tpua3onui U KCaHTEHWI. Takke, BKIOUEHbI COCIUHEHNS,
MMEIOIINE KOHACHCUPOBAHHBIE KOJbLA, W CIMPOCOCIMHEHHS, COAEpKalllie, HaIrpuMmep,
MIPUBEEHHBIE BBILLIE METEPOLIUKIIBL.

ITpumepsr or 5 10 10-4EHHBIX TeTEPOLMKIIOB BKJIIOYAIOT, HO O€3 OrpaHUYeHus,
nUpUANHWIL, (QypaHWN, THEHWI, [UPPOJIWJ, TMHUPA3OJIWI, TMUPASHHWI, TUIEPA3UHU,
MUNEPUANHWI, HUMUIA30JWI, HMUAA30JUANHWI, HWHAOMWJ, TETPAa30II, H30KCa30JInlI,
MOP(QOJMHMI,  OKCA30JMJI,  OKCAAMA30JMJ,  OKCA3OJUAMHWI,  TeTparuapodypaHmu,
TUAJMA3MHWI, THATUA30JWI, THA3OJIWI, TPHASHHWI, TpUA3oawi, OeHsumupazonwn, 1H-
uHaasomwi, OeHzodypanua, OeHzotuodypanus, OeH3TETPA3OMI, OEH30TPUA3OJIHII,
OEH3M30KCA30JIMJI, OEH30KCA30/IMIIM, OKCHHIONUJ, OEH30KCA30JMHUI, OEH3THA3OJINI,
OEH3U30THA3OJIUII, WU3aTUHOWJI, WU30XUHOJIMHMII, OKTaruApOrU30XUHOJUHHII,
TETPAruAPOU3OXUHOJUHUJ, TETPArUAPOXUHOJUHUJ, H30KCA30JOMUPHUINHIII, XUHA3OJIHHHIL,
XUHOJIMHHI, WU30THA30JIOTTUPUIUHII, THA30JIOTTAPUANHIIL, OKCA30JIOMTUPHUIUHIL,
UMUA30JIOTTUPUIAHUI U TTHPA30JIONMUPUIHHILL

ITpumepsl OT 5 10 6-4JIEHHBIX TETEPOLMKIOB BKIIIOYAIOT, HO 0O€3 OrpaHHuYeHUs,
NUPUAUHWI, (QypaHwWs, TUEHWI, TUPPONW, TMHPA3OIHUI, THUPASHHWI, TUIIEPASHHII,
MUTICPUANHII, WMUIA30JWI, WMHOA3OJUAUHII, WHAONWJ, TETPA30II, HN30KCA30JIUII,
MOPGONHMHUJI,  OKCAa30JWJI,  OKCAIUA30JIMJI,  OKCA3OJUAWHWI,  TeTparuapodypaHu,
THAIUA3UHWI, THUAIUA30JUJ, THA30JWJ, TPUA3UHUI UM TPUA3odui. Takxke, BKIFOUYEHBI
COENMHEHUs, UMEIOIINE KOHAEHCHPOBAHHBIE KOJbIA, U CIHPOCOCIHHEHHUsS, COAEpIKAIIHE,
HaIMpuMeEp, MPUBEICHHBIE BbIIIE M€TEPOLIMKJIBL.

Hcnonb3yemblii B HACTOSIIIIEM JOKYMEHTE TEPMUH «OULIMKIINIECKUI TeTePOLIUKID WITH
«OUIUKIINYeCcKasl TeTEePOLUKIINYeCKasl rpymnnay O3Ha4aeT CTaOwuibHy 9- mian 10-4ieHHyro
reTePOLUKJINYECKYI0 KOJIbLIEBYKO CHCTEMY, KOTOpasi COIEPKUT ABA KOHICHCHUPOBAHHBIX

KOJIbLIAa M COCTOUT M3 aTOMOB yruepoma u 1, 2, 3 wiam 4 rerepoaToMOB, HE3aBHCHUMO
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BBIOpaHHBIX K3 rpymmel, cocrosmed u3 N, O u S. M3 n1ByxX KOHIEHCHPOBAHHBIX KOJEL OTHO
KOJIBIIO TIPEICTABJIsIET COOOH S5- min 6-4JIeHHOE MOHOIMKJIMYECKOe apOMAaTHUECKOe KOJBIIO,
cozeprkaliee S-4JIeHHbIH TreTepoapuy, O-WICHHBbI TreTepoapui Wid OEH30JbHOE KOJIbIIO,
Ka)KJ0€ U3 KOTOPBIX KOHJIEHCUPOBAHO CO BTOPBIM KOJBLIOM. BTOpoe KOJBLIO MpeacTaBiseT
co0oil 5- wnm O6-4IeHHOe MOHOLMKJINYECKOE KOJIBIIO, KOTOPOE SIBJIIETCS HACHIIIEHHBIM,
YAaCTUYHO HEHACBHIIEHHBIM WM HEHACHIIICHHBIM, U COIEPKUT S-UJIEHHBIH TeTepOLUuK, O-
YJICHHBbIA TeTEPOLMKJ WIH KapOOmMKI (MPU YCJIOBHH, YTO TEPBOE KOJIBIIO HE SIBIISIETCS
OEH30JIbHBIM, KOT'71a BTOPOE KOJIBLIO MPEACTABIISIET COOO0M KapOOLMKII).

bunuknnyueckass reTepolUKIMYEcKasi TPyMna MOXKeT OBITh NPHCOEANHEHa dYepes
OokoBylO Trpynmy y Jo0Oro rerepoaromMa MJIM aTOMa yriepoAa, YTO TPUBOAHUT K
00pa3oBaHUIO CTA0WJIBHON CTPYKTYypbl. bHIMKINUeckas TreTepoOLUKINYecKas TpyIla,
OMUCaHHAs B HACTOSIIIEM JOKYMEHTE, MOXeT ObITh 3aMEIIeHHOW y aroMma yrjiepoia MU
aToMa a30Ta, €ClId MOJlyueHHOe coenuHeHne Oyaer craOuibHbIM. [IpennoyTuTenbHO, eciiu
obrmree koanuecTBO aToMOB S U O B reTepoLUKIe MPEBbIaeT 1, TOraa 3TU reTepoaToOMbl HE
ABIBSIIOTCSL cocenHUMU. [IpenmoyrurenpHo, uToOBl OOmiee konudecTBO atomMoB S u O B
reTepoLUKIIe He MpeBbIaio 1.

IMpumepamu OHMLIMKINYECKOW Te€TEPOLMKINYECKONH TPYMIbl SBISIOTCS, HO 0e3
OTpaHWYEHUS, XWHOJMHWUJ, HW3OXUHONUHW, (TaNasvHuji, XWUHA3OJIMHUJ, WHIOJHII,
uzouHno I, uaaoaunwn, 1H-unnasomwn, 6ensumunaszomnm, 1,2,3,4-reTparuapOoXuHOIMHII,
1,2,3,4-TeTparuipOu30X UHOJIUHUII, 5,6,7,8-TeTparuApOXMHOJUHUI, 2,3-nuruapo-
Oensodypanmn, xpomanwi, 1,2,3,4-teTparuapoxuHokcanmuHua  u 1,23 4-terparunpo-
XUHA30JIUHUIL.

Hcnonb3yembrit B HACTOSIIIIEM TOKYMEHTE TEPMUH «apomaThyeckas
reTepPOLMKINYECKasi TPYIay WU «reTepoapuii» O3HA4YaeT CTaOMIIbHbIE MOHOIUKITMYECKHE U
MOJIUIUKITHYECKIE apOMaTHYECKHe YrIeBOAOPO/bI, KOTOPbIe BKIIFOYAKOT IO MEHbIIEH Mepe
ONIMH TeTePOaTOM B KOJbIIE, TAKOW KakK cepa, KUCIOPOI WM a30T. ['eTepoapuiibHbIe TPYIIIBI
BKJIFOYAIOT, HO Oe3 OrpaHuYeHws, MHPUAWI, MUPUMHIAHWI, MUPA3UHWI, MUPUIA3SHHHIIL,
TpUasuHWI, (QypW, XUHONWJI, W3O0XWHOJWJ, TUEHWI, MMHIA30JIHJ, THA3OJWI, WHIOJWI,
MUPPOII, OKca3oui, OeHzohypui, OeH30THEeHIT, OeH3THA3OIIII, H30KCA30IUJI, TTHPA3OJIHIIL,
TPUA30JIWI, TETPA30JaWwI, MWHAA30aWN, 1,2,4-THanua3onui, W30THA30JIWI, MOYPUHUI,
kapOazomwi, OEH3MMHIOA30WJ, WHAOJUHII, OCEH30IUOKCONAaHUI U  OEH30IUOKCaH.
I'eTepoapuiibHbIE TPYMIBI MOTYT OBITh 3aMEIICHHBIMU WM HE3aMeIIeHHbIMU. ATOM a30Ta
SIBJIIETCSl 3aMEIeHHbIM WM He3aMelleHHbIM (mo ecms N wmum NR, roe R mpexacrasnser

coboii H wmm napyroil 3amecTHTenb, €CIIM OH €CTh). | erepoaTomMbl a30oTa W Cepbl
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HeoOs13aTeNIbHO MOTYT ObITh OKHCIEHHBIMU (mo ecms N — O u S(O)p, rae p pasen 0, 1 wu
2).

IIpumepel OT 5 1[0 6-4IEHHBIX TeTEPOAPUIIOB BKIOYAKOT, HO 0O€3 OrpaHHuYeHUs,
NUPUAVHWL, (QYpPaHWJ, THEHW, MHUPPOIHJI, MHUPA3OIMI, MUPASHHWI, HMHIA30JIUII,
UMHA30JIUANHII, TETPA30JIIII, U30KCA30JIMI, OKCA30JIMJI, OKCAaUa30JIMII, OKCA30JUAMHUIL,
TUAJAMA3UHWII, THANA30JIHI, THA3OJIWII, TPHASUHMI U TPUA3OJIAIL

Konpra ¢ BHYTPEHHHM MOCTHMKOM TaK)K€ OXBAu€HBbl ONPENEJICHHEM TIeTEPOLMKIIA.
Konb1o ¢ BHYyTpPEHHUM MOCTHUKOM 00pa3yeTcs, KOrna OAWH UM OoJiee, MPEeNNOYTUTEIbHO OT
onHoro 1o Tpex aroMoB (To ectb C, O, N mwiu S), COeAnHSIIOT ABa aToOMa yrjiepoja WM a3oTa,
KOTOpbIE HE SIBIIIOTCS coceHUMU. [Ipumepsl koser ¢ BHYTPEHHUMH MOCTHKAMHU BKITFOYAIOT,
HO 0e3 OorpaHWYeHus, OAWH aTOM YIJepona, ABa aToMa yriepoja, OAMH aTOM a30Ta, /Ba
aToma as3oTa W rpymnny yriepon-a3or. Creayer OTMETHTb, YTO MOCTHUK BCETr/a MpeBpaliaeT
MOHOLIMKJIMYECKOE KOJIBIIO B TPULMKINYeckoe Koublo. Korga KonbIo comepkKUT MOCTHK, B
5TOM MOCTHKE MOTYT COJEPKaThCsl 3aMECTUTENH, YKa3aHHbIE AJIs1 KOJIbLIA.

TepMuH «IPOTHBOMOH» MCHOJB3YETCS Ul 0003HAUEHHSI OTPULIATENIBHO 3apPsKEHHBIX
(dparMeHTOB, TAKMX KaK HOHBI XJIOpHIa, OpOMHIa, TMAPOKCHAA, anerata U CyjibdaTa, HIH
MOJIOXKUTEIBHO 3apsDKEHHBIX HOHOB, Takux kak Hatpuil (Nat), kamuii (K+), amMmMmoHui
(RnNHm+, rnen=0-4 um = 0-4) u T.11.

Korna nmyHKTHpHOE KOJIBIIO UCTIOIB3YETCS B KOJBLEBOH CTPYKTYpE, 3TO O3HAYAET, UTO
KOJIbLIEBAsl CTPYKTypa MOXKET OBITh HACHILEHHOW, YaCTUYHO HACBHIILEHHONH WK
HEHACBIIIEHHOM.

Ucnonp3yeMblii B HACTOSAIEM JOKYMEHTE TEPMHH «TPYMIa, 3al[UINAOLIast
AMHHOTPYIIIY» O3HAYaeT JIOOYI0 M3BECTHYIO M3 O0JACTH OPraHMYECKOro CHHTE3a TPYIIY,
NPUMEHSIEMYIO ISl 3aIUThl AMUHOTPYIII, KOTOPasi SIBJISIETCS] CTA0MJIBHOW MO OTHOIIEHUIO K
areHTy, BOCCTAHABIUBAIOIIEMY CIOKHO3(HUPHYIO IPyIITy, TU3aMEIIeHHOMY THapa3uHy, R4-
M u R7-M, nykneoduiy, runpa3suHy, aKTHBATOPY, CUIBHOMY OCHOBAaHHIO, 3aTPyIHEHHOMY
aMHHY U LUKJIM3YIOIIEeMYy areHTy. Takue rpymnmbl AU 3alUThl aMHHOTPYII, OTBEYAIOIINE
STHUM KPUTEPUSIM, BKIIIOYAIOT TPYIIIEL, MepeunciieHHble B myomukammsix Wuts, P.G.M. et al.,
Protecting Groups in Organic Synthesis, 4th Edition, Wiley (2007) u The Peptides: Analysis,
Synthesis, Biology, Vol. 3, Academic Press, New York (1981), comepkaHue KOTOPBIX
BKJIFOYEHO B HACTOSIIHI JOKYMEHT MOCPEACTBOM CChUIKH. [IpuMephl TakuxX rpyIim, KOTOPbIE
3aIUINAIOT AMHUHOTPYIIBL, BKJIIOYAIOT, HO O3 orpaHudeHus, cienyroomue rpynmsl (1)
alMIIbHBIE TUIIBL, Takue Kak popmmi, TpudTopauerwn, Gratun U n-tonyoncynbhoru, (2)

apoMaTudeckne kapbamaTHbIe THIIbI, Takue Kak OeHzunokcukapborun (Cbz) u 3amerneHHbIe
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OEH3MIIOKCUKapOOHMITB, 1-(m-6ndenn)- 1-Me T TOKCHKapOOHUIT u 9-
bayopernnmernnokcukapoormn (Fmoc); (3) anmudarnueckue kapOamMaTHbIE TUIIBL, TAKHE KaK
mpem-OyTunokcukapoonmn (Boc), 3TOKCHKapOOHWIJ, IUU3OMPONMMIMETOKCUKAPOOHUT W
alTmIokcukapOoHmi, (4) UMKIWYeCKHe  alKmikapOamMaTHble  THIBL, TaKWe  Kak
LIUKJIONEHTUIIOKCUKAPOOHNIT U aJJaMaHTUIOKCUKApOOHUT, (5) alKWUJIbHBIE THUIIBI, TAKUE Kak
Tpudennamermn u  Oemswn, (6) TpUanKWiICHIaH, TakoW kak TtpuMmerwicunas;, (7)
TUOJICOAEPIKALINE THUIIBI, TaKue Kak (EHUITHOKAPOOHMI M JUTHACYKIMHOWI, U (8)
AJNIKWJIbHBIE TUIIBI, TAKUE KaK TPUPEHMIMETUI, METU U OCH3UI, U 3aMELIeHHbIE AJKIJIbHbIE
THUIIBL, TaKUe Kak 2,2, 2-TPUXJIOPITHI, 2-PEHMIITUI U mpem-OyTUTT, U TPUAIKUICUIAHOBbIE
THUIIBL, TAKUE KAK TPUMETHIICHIIAH.

Hcnonp3yeMblil B HACTOALIEM JOKYMEHTE TEPMUH «3aMEIIEHHBIH» O3HAYaeT, uToO IO
MEHbIIEH Mepe OAMH aTOM BOAOPOZA 3aMeElleH IPYMIOH, He SBJSIOINECs] BOJOPOAOM, MPU
YCIIOBUM, YTO COXPAHSETCS BAJEHTHOCTb B HOPMAJIbHOM COCTOSSHUM U YTO 3aMelleHHe
NPUBOAUT K OOpa3oBaHUIO CTAaOWIBHOTO coenuHeHusl. JIBOIHBIE CBSI3M B KOJbIIE,
UCIIONIb3yEMble B HACTOSIILEM AOKYMEHTE, NPENCTABISIIOT COOOH BOWHBIE CBSA3HM, KOTOPBIE
00pa3oBaHbl MEXKAY ABYMs COCETHUMHU aroMamu B Konbue (Hanpumep, C=C, C =N umu N =
N).

B ciydasx, korma B COEIMHEHHSIX COIJIACHO HACTOSIIEMY H300PETEHHIO HMMEFOTCS
aTOMBI a30Ta (HanpumMep, aMHUHBI), 5TH ATOMBI MOTYT OBITh MPeBpaIleHbl B N-OKCHIbI MyTEM
00paboTkU OKUCIAOWUM areHToM (Hanpumep, mCPBA w/unu nepekucsMu BOIOpoOna) st
MOJIy4EeHHUs] JIPYTMX COENUHEHHWH COIJIACHO JaHHOMYy wu3o0pereHuro. Takum obpasowm,
CUMTAETCS, YTO MOKA3aHHBIC W 3asIBJICHHBIE ATOMBI a30Ta OXBATHIBAIOT KaK IMOKA3aHHbBIN a30T,
Tak u ero npousBogHoe N-okcun (N—O).

Korma mobasi mepeMeHHasi BCTpedaeTcsi Oojiee OJHOrO pasa B JIIOOOM KOMITOHEHTE
wii (opMyJie COENUHEHHs, €€ OINpelneleHHue NPU KaXKIOM IMOSBICHUH HE 3aBHCHUT OT
OTIpeNeNIeHUs] B KaXKJIOM APYroM ciydae. Tak, Hampumep, €Clid MOKa3aHO, YTO Kakas-JInOo
rpymnmna 3amemeHa 0-3 R, Toraa ykasaHHasi rpyrna MOXKET ObITh HeOOsI3aTENbHO 3aMelleHa
3aMECTUTEISIMI B KOJIMUECTBE A0 Tpex rpynn R, m B kaxgom cinydae R BbiOmpaercs
HE3aBUCUMO OT onpeneneHus R.

Korna moka3aHO, 4TO CBSI3b 3aMECTUTEINSl NMEPECEKAeT CBS3b, COCOUHSIIOIYIO JBa
aToMa B KOJIbLIE, TOTJIa TAaKOW 3aMECTUTENIb MOKET ObITh MPHCOENUHEH K JI0OOMY aToMy B
konblle. Korma mpuBenmeH 3amectutenp Oe3 yKa3aHHMs aToOMa, 4Yepe3 KOTOPBIM TakoH
3aMECTUTENb MPUCOSIUHEH K OCTAIIbHOW YaCTH COCAMHEHUs NaHHON (pOpMyJIbI, TOra Takoi

3aMECTUTENIb MOXKET ObITh IPUCOETUHEH Uepe3 000 aTOM B TAKOM 3aMECTHTEE.
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KomOuHauum 3amecturesiell W/win MepeMeHHbIX JOMYCTHUMbI TOJBKO B TOM Cly4ae,
€CJIM TaKe KOMOMHALIMH TPUBOIST K TONYYSHHUIO CTAOMIIBHBIX COSIMHEHHH.

BolpaskeHne «(papMaleBTHUECKH MpUEMIIEMble» MPUMEHSETCS B  HACTOSIIEM
JIOKYMEHTe JUId YKa3aHUs TaKuX COCJUHEHHH, MaTephalioB, KOMIIO3ULMH W/WIN
JIEKapCTBEHHbIX (DOPM, KOTOpBIE C TOYKH 3PEHHUs] 3[PAaBOrO MEIULUHCKOTO CYy KICHHUS
NPUTOOHBI AJIsl KOHTAaKTHPOBAaHMS C TKAHSIMU JIOJEH M JKUBOTHBIX 0€3 TMPOSBIICHUsI
Ype3MEPHON TOKCUYHOCTH, Pa3APaKEHHs], AJUIEPTUIECKON peaKiuu 1/ WK APYron npodsiemMsl
VTN OCJIOXKHEHHSI C Pa3yMHBIM COOTHOIIEHHEM IOJIb3a/PUCK.

Hcnonb3yemblii B HACTOSIIEM JAOKYMEHTE TEPMHUH «(papMaleBTHYECKH MPHEMIIEMbIE
COJIN» OTHOCUTCS K NMPOU3BOJHBIM PACKPBITHIX COSTUHEHHUH, KOrZa MCXOIHOE COeNUHEHUE
MOAM(ULMPOBAHO MyTEM IMOJYYEHHsI €ro KHCJBbIX WIM OCHOBHBIX coueil. [Ipumepsr
(apmMaLeBTHYECKH TPUEMJIEMBIX COJeH BKJIIOYAOT, HO 0O€3 OrpaHMYeHus, COJH,
0o0pa3oBaHHbIE HEOPraHWYECKUMH WJIM OPraHUYeCKUMM KHCJIOTAMH U OCHOBHBIMH
IPyIIIaMH, TAKUMU KaK aMHUHOTPYIIIbL, U IIEJOYHbIE COJM WJIM OPTaHUYECKUE COJIM KHCJBIX
IPyII, TakuX Kak KapOokcuibHble. PapMaleBTUUECKH IPHUEMIIEMbIE COJH BKIJIIOYAIOT
OOIIeNpPUHATbIE HETOKCHYHbIE COJNM WJIM COJHM YEeTBEPTHYHOIO AMMOHMS W HCXOJHOIO
coeiMHEHUs, O0Opa3oBaHHbIC, HANPUMEpP, U3 HETOKCUYHBIX HEOPraHMYeCKUX WU
OpraHuveckux Kucyior. Hampumep, Takue OOIIENPUHSITbIE HETOKCUYHBIE COJIM BKIJIFOYAIOT
COJIU, TIONYYEeHHbIE U3 HEOPraHUYECKUX KUCIIOT, TAKUX KaK COJsHAs, OpOMHCTOBOIOPOIHAS,
cepHasi, cynb(amuHOBast, GochopHas U a30THAS, U COJIM, MOJyYEHHbIE U3 OPraHUYECKUX
KHCJIOT, TAKMX KaK YKCYCHAsl, MPOMMOHOBAs, SIHTAPHAsI, TJIMKOJIEBAsl, CTEAPUHOBAS], MOJIOYHAS,
s0I0uHasi, BUHHAS, JIMMOHHAs, aCKOpOWHOBAs, MaMOBasi, MaJEWHOBAs, TMIPOKCHMAJeBasl,
dbeHWIyKCyCHas, TJyTaMUHOBas, O€H30WHAs, CaJIMLMWIOBAs, CynbdaHwIoBas, 2-
aneTokcuOeH30iHas, dbymaposas, TOJNYOJICYJIb(OHOBAS, METaHCYJIb(OHOBAS,
STaHAKCYJIb()OHOBAS, [aBENEBast U H3ETUHOBAS U T.11.

dapMaleBTUYeCKH MPUEMJIEMbIE COJHM COMJIACHO HACTOSILIEMY H300PETEHHIO MOTYT
OBITb CHHTE3UPOBAHbI M3 HCXOAHOTO COEIMHEHHs, KOTOPOE CONEPKUT OCHOBHYIO HJIH
KUCJIYIO TPYIIY, TPAAMLHUOHHBIME XMUMHUUECKUMHU criocobamu. OOBIMHO Takde COJU MOTYT
OBITb MOJYYEHBI MyTEM B3aUMOJAEHCTBUS CBOOOIHBIX KUCJIBIX WJIH OCHOBHBIX (OPM 3ITHX
COENMHEHUH CO CTEXMOMETPHYECKMM KOJIMUYECTBOM COOTBETCTBYIOILErO OCHOBAHHS HJIH
KHCJIOTbI B BOJI€ WJIH OPTaHHMYECKOM pPAcTBOPHTEJE, WIH B UX CMECU; OOBIYHO HCIOIb3YIOT
HEBOJHbIE CpeAbl, TAKHE KaK AUITUJIOBBIA 3(Up, STUIALETAT, STAHOJ, H3OMPOMAHOJ HIIH

aneronutpui. [lepeuenr nmomxonsaumx coneit conepxutcs B Allen, Jr., L.V, ed., Remington:
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The Science and Practice of Pharmacy, 22nd Edition, Pharmaceutical Press, London, UK
(2012), packpbITHE KOTOPOTO BKJIFOYEHO B HACTOSALIEE OMMUCAHIE MOCPEICTBOM CCBHUIKH.

Kpome Toro, coemunenus ¢opmynsl | moryr ObITh mpencraBieHsl B ¢opme
nposiekapcTs. Jfoboe coenmHEeHne, KOTOPOe MOXKET MPEBPALIaThCs 71 Vivo B OMOAKTUBHBIN
areHt (mo ecmo coenuHeHue Gopmyisl 1), SBIAETCS MPONEKAPCTBOM B Mpeneiax o0bema U
CYLIHOCTH u300peTeHus. PasnmuHble (OPMBI MPOJIEKAPCTB XOPOLIO HM3BECTHBI B JTAHHOH
obnactu. Ilpumepbl TakuX MPOJNEKAPCTBEHHBIX MPOM3BOIHBIX MOXKHO HAWTH B CIEAYIOIIMX
nyOJIUKALUsX:

a) Bundgaard, H., ed., Design of Prodrugs, Elsevier (1985), and Widder, K. et al.,
eds., Methods in Enzymology, 112:309-396, Academic Press (1985);

b) Bundgaard, H., Chapter 5, "Design and Application of Prodrugs",
Krosgaard-Larsen, P. et al., eds., 4 Textbook of Drug Design and Development, pp. 113-191,
Harwood Academic Publishers (1991);,

c) Bundgaard, H., Adv. Drug Deliv. Rev., 8:1-38 (1992),

d) Bundgaard, H. et al., J. Pharm. Sci., 77:285 (1988);

e) Kakeya, N. et al., Chem. Pharm. Bull., 32:692 (1984); and

f) Rautio, J., ed., Prodrugs and Targeted Delivery (Methods and Principles in
Medicinal Chemistry), Vol. 47, Wiley-VCH (2011).

Coenunenus, coaepxamque KapOOKCHbHYK  TpyMIy, MOIyT  OOpa3oBbIBATH
(PU3MONIOTHYECKN THIAPOIU3YEMble CIIOKHbIE 3(HpbI, KOTOpBIE CIIy)KaT B KadecTBe
NPOJIEKAPCTB BBUAY TOTO, YTO OHU THAPOJHM3YIOTCS B OpraHu3Me ¢ oOpa3oBaHHEM
cobcrBeHHO coenuHeHuidt (opmynbl I Takue mponekapcTBa NPEANOYTUTENIEHO BBOIST
NEePOPANbHO, TaK KaK THAPOJIM3 BO MHOTHX CIIy4asiX MPOUCXOIUT MPEUMYIIECTBEHHO MOJ
BIMSHUEM  THIIeBapuTeNnbHbIX  (pepmentoB.  IlapeHTepanbHOE  BBEIEHHE  MOXKHO
UCTIONB30BaTh, Korza 3(up SBISETCS aKTHBHBIM caM MO cede, WM B TeX Ciydasx, Korjaa
TUAPOJIN3 POUCXOIUT B KPOBOTOKE. [IprMepsl PH3HOIOrHYECKH THAPOIH3YEMBIX CIIOKHBIX
s¢upoB coepmHeHuit Gopmynbl 1 BriowaoT Cig-ankmipHble, Cl.6-adKWIOSH3MIbHBIE, 4-
METOKCHOCH3MIIbHBIE, HAAHWJIbHBIE, (PTATNIIbHBIE, METOKCUMETHIIbHBIE, C1.6-AIKAHOMIIOKCH-
Cie-anmkunbHble  (Hanpumep,  alleTOKCUMETWIBbHBIC, IMHUBAJOWIOKCUMETUJIBHBIE  WJIH
NPONHOHMIOKCUMETIIBHBE),  Cl.s-ankokcukapOOHMIOKCU-C16-alKuibHble  (Hanpumep,
METOKCHKaPOOHMIIOKCUMETHIIbHBIE 170071 3TOKCUKAPOOHUIIOKCUMETHIIBHBIE,
CITUAIOKCUMETUIIbHBIC, (DEHWITTUIIOKCUMETIIIbHBIE, (S-MeTHiI-2-0Kkco-1,3-auokconeH-4-
WI)METUJIbHBIE) U JPYTrUe XOPOLIO M3BECTHbIC (PU3NOJOTHUECKH THAPOJIHM3YEMBIE CIIOMKHBIE

3¢ uUpBIL, NCNIOIB3YEMBbIE, HATPHUMEP, B 00JIACTH NMPUMEHEHHsI MEHULMJUTMHA U Le(alloCIIOpHHAa.
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Taxue cioxxHbie 3QUPBI MOTYT OBITH MOJYYEHBI [0 CTAHAAPTHBIM METOIUKAM, U3BECTHBIM B
TaHHOM o0yacTu.

[TonyueHne mpoOJEKAPCTB XOPOIIO M3BECTHO B JAaHHOW OONACTH M OIMCAHO,
Hanpumep, B nyOmukauusx King, F.D., ed., Medicinal Chemistry: Principles and Practice,
The Royal Society of Chemistry, Cambridge, UK (2nd Edition, reproduced (2006)); Testa, B.
et al., Hydrolysis in Drug and Prodrug Metabolism. Chemistry, Biochemistry and
Enzymology, VCHA u Wiley-VCH, Zurich, Switzerland (2003); Wermuth, C.G., ed., The
Practice of Medicinal Chemistry, 3rd Edition, Academic Press, San Diego, CA (2008).

Hacrosimmee wn3o00pereHune mnpeanosnaraeT BKIOYEHHE BCEX H30TONOB ATOMOB,
BCTPEYAIOLIUXCS B HACTOSIIIUX COENUHEHHSIK. M30TONbI BKIFOYAIOT aTOMBI, UMEIOIINE OJJHO U
TO JK€ ATOMHOE YHCJIO, HO pa3JInuHble MaccoBble YHcia. B xauectBe obmero npumepa u 6e3
OTpaHMYEHHUs] HU30TONbl BOAOPOAA BKIKOYAKOT Aedtepuil u Tputuid. H3oromel yriaepoxna
BrmoyaroT 13C u 14C. MeueHble M30TONAMU COEUHEHUS! COTJIACHO M300PETEHHI0 MOTYT
OBITb TOJy4YEHBI, KaK MPABWIO, CTAHAAPTHBIMU CIIOCOOAMHM, M3BECTHBIMH CHELUAIUCTAM B
OaHHOH o00jacTy, WIM CHocobaMy, aHAJOTMYHBIMU CIOCO0aM, ONMHCAHHBIM 37€Ch, C
HCIIOJIb30BAHUEM COOTBETCTBYIOLIETO MEUEHOr0 M30TOMNAaMU peareHTa BMECTO peareHTa, He
MEYEHOT0 U30TONAaMH, KOTOPBIH OOBIMHO MPUMEHSIETCSI.

Tepmun «conmpBaT» O3HA4YaeT (PU3MUECKYH) aCCOLMALUIO COEAMHEHUs] COTJIACHO
HACTOSIILEMY M300pETEHHIO ¢ OJHON MK OoJiee MOJIEKYJIaMH PACTBOPHUTEIIS,, OPraHUYECKOTO
WIA HEOPraHW4YecKoro. JTa (U3MYecKas acCOLHUalMs COAEPKUT BOJOPOIAHYIO CBsi3b. B
HEKOTOPBIX CIyYasix COJbBAT MOKHO BBIAENIUTh, HAMPUMEP, KOTAa OHA WK OoJiee MOJIEKYJT
pacTBOPUTENST BKIIOYEHA B KPHUCTAUIMYECKYIO PEIIeTKY KPHCTAJUTMYECKOrO TBEPAOrO
BEIeCTBA. MOJIEKyJbl PACTBOPHUTENI B COJIbBATE MOTYT HAXOOUTHCS B YIIOPSIOUEHHOM
NOJIOKEHUH W/MJIM B  HEYNOpsiioueHHOM monokeHud. ColbBaT MOXKET COIepiKaTh
CTEXHOMETPUYECKOE WM HECTEXHOMETPUUECKOE KOJIUYECTBO MOJIEKYJ PACTBOPUTEIISL.
«ComnpBaT» OXBaThIBAET Kak (a3zy pacTBOpa, TaK M MOAJAOIINECS BBIACIEHUIO PACTBOPEHHBIC
BemecTBa. [IpuMepsl CONBBATOB BKJIIOYAIOT, HO O€3 OrpaHUYEHUs], THAPATHI, 3TAHOJSTHL
METaHOJISITBI U M30MpOonaHosAThl. CriocoObl CONbBATAIIMM U3BECTHBI M3 TMPENBIIYIIETO YPOBHS
TEXHUKH.

Hcnonp3yemble B HACTOSIEM IOKYMEHTE COKPAIUEHHs ONPENENeHbI CIEAYIOLINM
oOpazom: «1X» - ISl OMHOKPATHOTO, «2X» - AJsl ABYKPATHOTO, «3X» - ISl TPEXKPATHOTO,
«°C» - nnst rpagycoB 1o Llenbcuro, «3KBY» - ISl SKBHBAJIEHTA WIIA 3KBUBAJIEHTOB, «I» - JJIS
rpaMMa WM TPAMMOB, «MI» - JJISI MAJUIMTPaMMa FUTH MUJUTUTPAMMOB, <«JI» - IUIS JINTPA WA

JUTPOB, «MJD» - HJId MUAJUIMIINTPA WKW MWUIAJIWATPOB, <«MKJD» - MUKPOJIIUTPA HWIN
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MHUKPOJUTPOB, «N» - 1JIs1 HOPMAJIBHOTO, «M» - IJ1s1 MOJISIPHOTO, «MMOJIbY - AJIsI MAJIJTUMOJIS
WIM MUJUIUMOJIEH, KMUHY - JJIsl MUHYTBI WJIM MUHYT, «4» - JUJIs 4yaca WM 4acoB, «rt» - IS
KOMHATHOH Temneparypsl, «RT» - nist BpeMeHu yaep KuBaHus, «aTM» - IJ1s1 atMocdep, «psi»
- st (yHTOB Ha KBaApPATHBIA MIOWM, «KOHIL» - Ui KOHLEHTPAlMH, «BOXH.» - JJIs
«BOAHBINY, «HAC.» WU «HACBIIL.» - JAJIisl HAChIIEHHbIA, «MW» - 11 MOJIEKYJISIPHOM Macchl,
«mp» - Ui TeMIeparypsl miaasiaeHus, «MS» unu «Mass Specy - 1s1 Macc-CIIeKTPOMETPHUH,
«ESID» - nnsg macc-CeKTpOCKONMUM C HOHu3auMei snektpopacnbuieHueM, «HR» - s
BbICOKOro paspeuenus, <HRMS» - nns macc-CieKTpoMeTpHsi C BBICOKHM pa3pelleHUeEM,
«LCMS» - nmns xunkoctHoit xpomatorpaduu ¢ macc-cnekrpomerpuer, «HPLC» - nns
KHUIKOCTHOH xpomarorpaduu Beicokoro aasnenus, «RP HPLC» nns HPLC ¢ obpatuenHoi
dazoir, «TLC» wmmm «tle» - pnsg  ToHKOCHOWHONW xpomatorpadum, «AMP» - nns
CHEKTPOCKOIMUH sIEPHOTO MarHUTHOIO pe3oHaHca, «nOe» - i CHEeKTPOCKONUU SIAEPHOTO
s¢pdexra Osepxaysepa, «'H» nis nporona, «8» - A feabTa, «s» - AN cUHIIeTa, «d» - s
nybnera, «t» - U TPUIUIETA, «(» - AJS KBapTeTa, «m» Uil MYJbTHUIUIETa, «br» A
mmpokui, «Hzy - ans repiy u «o», «P», «R», «S», «E», «Z» U «ee» NpeAcTaBisIFOT cOOOH

CTCPCOXUMHNICCKUE 0603Ha‘IeHI/IH, N3BECTHBIC CIICLIUAJTIUCTY B JAHHOM 00JIaCTH.

AcOH or HOAc YkcycHast Kucjaora

ACN ALIETOHUTPHI

Alk Agkun

BBr3 Tpubpomun Gopa

Bn OeH3m

Boc mpem-0y THIIOKCUKAPOOHWIT

BOP pearent OeH30TpHa30I- | -UJIOKCUTPUC(TUMETHUITAMUHO )-

dochonns rekcadroppochar

Bu OyTHn

i-Bu 300y THI

-Bu mpem-0y T

BuOH H-OyTaHONI

-BuOH mpem-0yTaHON

Cbz kapOoOeH3MITOKCH
CDCl; neiitepo-xiopodopm

CDs0OD IEUTEepO-METAHOJ



CHCl,
CH;CN
CHCI;
DCM

DIEA DIPEA

2

WUJIM OCHOBaHHWe XyHUTa

DMF
DMSO
Et

Et;sN or TEA
Et,O
EtOAc
EtOH
HCI
HOAt
HOBt
HPLC
K>CO:s
K>HPO4
LCMS
LiHMDS
LG

Me
MeOH
MgSO4
MsOH unu MSA
NaCl
Na;COs
NaHCO;
NaOH
NazSO4
NH;
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JluxynopmeTran
ALIETOHUTPHUI
Xnopodopm

JluxynopmeTran

AUU3ONPONMUIIB THIIAMUH

aUMeTHII(HOpPMaMHIT

OUMETHIICY Ib(HOKCHT

Otun

TPUITUIIAMHH

IUSTUIOBBIN 3¢up

STHIIALIETAT

3TaHOI

COJIsIHAsl KUCJIOTa
1-I'uppokcu-7-azabeH3orpuason
1-I'nppokcubeH3oTpruason
BricokoadexTrBHas KUIKOCTHAS XpoMaTorpadusi
KapOonar xamusi

nukaaus ruapodocdar
XKunkoctHas xpomarorpadus — Macc-CEKTPOMETPHSI
aUTUS OUC(TPUMETHUIICHITHIT)aMUT
Yxopsmas rpynna

METHUJT

METaHOJI

Cynbdar maraus
Mertuncynb(poHOBasE KUCIOTA
Xnopun HaTpus

KapOonar HaTpust

bukapboHnat HaTpus

I'unpoxcun Hatpus

Cynbdar HaTpus

aMMHakK
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NH4Cl XJopua aMMOHHS

NH4OAc Anerat aMMOHUS

Pd(OAc) naaausi(1l) anerar

Pd(PPhs)4 teTpakuc(tpuderundocdun)nammannii(0)

PG 3aluTHas rpymnmna

Ph benmn

Pr PO

i-Pr M30MPOIUII

i-PrOH unu IPA U30IPONAHON

PyBOP OeH30Tpra3zo-1-MiI-OKCUTPUIUPPOTUAUHOPOCHOHUS
rexkcagpropdocdar

Rt BpeMsl yIEepKUBAHUS

Si02 JAMOKCH] KPEMHUS

SFC Cynepkpurudeckast JKHIKOCTHast XpoMaTorpadus

TBAI TerpabyTunamMmMoHust HoaUx

TEA TPUSTUIIAMUH

TFA TpudTopykcycHas kuciora

TFAA TpudTopykCyCHbI aHTUAPUA

THF TeTparuapodypan

TiCl4 TeTrpaxnopun TuTaHa

T3P LUKITNYECKUH AHTUIPULT 1-nponangochoHoBoM
KUCJIOTBI

CoenuHeHHst COIJIACHO HACTOSIEMY HW300PETEHHUI0 MOTYT OBITh MOJNYYEHBI C
HCTIONIB30BAHUEM MHOXECTBA CIIOCOOO0B, M3BECTHBIX CIIELHATHUCTY B 00JACTH OPraHHYECKOTO
cuHTe3a. CoennHEHHs COTJIaCHO HACTOSILEMY M300PETEHHI0 MOTYT ObITh CHHTE3UPOBAHBI C
HCTIONIb30BAHNEM OIMCAHHBIX HIDKE CIIOCOOOB B COYETAHHU CO CHOCO0AMHU CHHTE3a,
HU3BECTHBIMH B OOJIACTH CHHTETUYECKON OpFaHI/I‘{eCKOﬁ XUMHUH UK UX BAPUAHTOB, KOTOPBIC
OYEBUJIHBI CIIELIMAJIMCTY B AaHHOH obnactu. [IpennoururenpHble CriocoObl BKIIIOYAIOT, HO 0e3
OTpaHUYEHUs], ONMHUCAHHbIE HIDKE CIIOCOOBI. Peakiuu mpoBOISAT B PACTBOPHUTENE WIM CMECH
paCTBOpI/ITeJ'IeI\/'I, COOTBETCTBYROIIIUX HUCIIOJIB3YEMbBIM  p€arc¢HTam u MaTrcpuaiam, u
NOIXOMALINX IJISl OCYIIECTBIISIEMBIX NpeBpamennid. Crnenpaniuct B 00JacTi OpPraHUuYeCKOro

CHHTE3a TOWMET, 4YTO (PYHKLUHOHAJbHAS TPYINA, MPUCYTCTBYIOINAS B MOJIEKYJIE, JOJDKHA
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OBITh COBMECTHMAa C TPEMJIaraéMbIMH XUMHYECKHIMH TPEBPALICHUSMH.  JTO HWHOTZA
notpelyer pemeHnss o0 M3MEHEHHH TOPSKa CIEAOBAaHUS CTaIuil CHHTE3a WM BbIOOpa
OITHOMH, a He IPYroil KOHKPETHOM CXEMBbI IPOoIecca, YTOObI TOJYYUTh TpeOyeMoe COeTMHEHUE
COTJIACHO M300PETEHHIO.

HoBrle coennHeHHs COrIaCHO HACTOALIEMY HM300PETEHHI0 MOTYT OBITH IOJNYYEHBI C
NPUMEHEHNEM PEaKIMi 1 METOAMK, OIMMCAHHBIX B 3TOM pasnene. Kpome Toro, B OmMCaHHBIX
HIDKE CIoco0ax CHHTe3a IMOHATHO, YTO BCE IPEMJIAYKEHHbIE YCIOBHS PEAKLMN, BKJIIOUas
BBIOOp PACTBOPUTEINS, PEAKLMOHHYIO Cpeny, TeMIIEPaTypy PeakLMu, MPOAOJLKUTENbHOCTD
JKCrepuMeHTa U 00pabOTKH, BBIOpAaHBI TakK, YTOOBI OBITH CTAHOAPTHBIMH JJII JAHHOU
peaKIMy, YTO JIETKO PACIIO3HAETCS CIELUAUCTOM B aHHOW obsactu. Takue orpaHuYeHus B
OTHOILLIEHUU 3aMECTUTENEH, KOTOPbIE COBMECTHMBI C YCIOBUSMHU PEAKIIMU, BIIOJHE OYEBUIHBI
IUISl CTIIELMAICTOB B JTAHHOH OOJACTH, TAaK YTO MOTYT HCIOJIb30BATHCS JIOMOIHUTEIbHBIE
CIIOCOOBI.

Cunres

Coenunennst Gopmyisl (I) MoryT ObITH MOJy4eHBI C MOMOIIBIO HMIUTOCTPATUBHBIX
IPOLIECCOB, ONHMCAHHBIX HAa CJEAYIONMX CXeMax M B padoumx IpuMepax, a TakKke
COOTBETCTBYIOIIMX  ONMYyOJMKOBAHHBIX B  JIUTEPAType  MPOLEAYp,  HCIIOJIB3yEeMBbIX
CHEeLUAMCTOM B JAaHHOW oOnacTH. MIIOCTpaTWBHBIE PEareHThl U MPOLEAYPBI Ui ITHX
peakiuii ONMUCaHbI 1ajiee B HACTOSIIEM JOKYMEHTE U B pabouux mpumepax. 3aIluTy U CHITHE
3aIUTBl B CIOCO0aX, OMHMCAHHBIX HUXKE, MOXKHO OCYIIECTBUTh C IMOMOIIBI MPOLEyp,
o0mIen3BecTHhIX B NaHHOH obiactu (cm., Hanpumep, Wuts, P.G.M. et al., Protecting Groups
in Organic Synthesis, 4th Edition, Wiley (2007)). OO0mue criocoObl OpraHI4eCcKOro CHHTE3a
U TpeBpameHus (YHKIHOHAJIbHBIX Tpynn mnpuBeneHol B: Trost, B.M. et al, eds,
Comprehensive Organic Synthesis: Selectivity, Strategy & FEfficiency in Modern Organic
Chemistry, Pergamon Press, New York, NY (1991); Smith, M B. et al., March's Advanced
Organic Chemistry: Reactions, Mechanisms, and Structure. 6th Edition, Wiley & Sons, New
York, NY (2007); Katritzky, A.R. et al, eds., Comprehensive Organic Functional Groups
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Comprehensive Organic Transformations, VCH Publishers, Inc., New York, NY (1999), u
YKa3aHHBIX B HUX CCBUIKAX.

Cxema 1
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oOpa3zoBaHue
Rz OH AMILIA R2 N H2 ACTUAPHUPOBAHUC
hig — b Resen
o O 1c

1b

Copepxaillee LUAHO NPOMEXKYTOUHOE COEAMHEHUE 1C SBIsSIETCI KOMMEpPYECKU
TIOCTYITHBIM WJIM JIETKO MOXKET OBITh CHHTE3MPOBAHO CIELUAINCTAMH B JAHHOW OOJACTH.
OnHO W3 TakWX MOJYYEHHW W3 COOTBETCTBYIOLIEH KOMMEPUECKH AOCTYIMHOH KapOOHOBOM
KUCJIOTHl la mpowyunocTpupoBaHo Ha cxeme 1. CrmenumanucTsl B JaHHOH OONACTH JIETKO
MOJTy4aroT aMuabl o0meit ¢popmyinbl 1b u3 kuciaorer la. OTHUM TaKUM PUMEPOM SIBIISIETCSI
B3aMMOZEICTBYE KUCIOTHI 1a U XJIOpUAa aMMOHHUSI C OCHOBAHMEM U CBSI3bIBAIOIIMM areHTOM
B uHepTHOW cpene. IlpennoururensHble cBs3biBatomue areHTsl BkimoudaroT HOAt, HOBL,
BOP, PyBOP, u npennoururenbHble OCHOBaHUs BKIOUalOT TEA, ocHoBanue XyHura u
nupuauH. IlpeanoururensHbiMu pactBoputensamu sesrores DCM, THF, nuoxcan, sdup,
DMF u N-metun-2-muppoiuaoH. AJNbTepHATUBHO, KapOOHOBasi KMCJIOTa 1a MOXKET BCTyHaThb
B PEAKLUIO C OKCAJIMIIXJIOPUIOM MM THOHWIJIXJIOPUAOM C 00pa30BaHUEM MPOMEKYTOYHOIO
COCMHEHUs] XJIOPAHTUAPUAA KHUCJIOTBl, KOTOPBIH 3aT€M B3aUMOAEHCTBYET C aMMHAKOM C
nojxydeHueM amunaoB ¢opmynel 1b. Jlng mpeBpamenust amuga lb B mmaHO 1c MOXHO
UCTIOJNB30BATh  pPa3JIMUHbBIe JAeruapaTupyromue areHtol, Takue kak TFAA, POCIs.

HpeI[HO"ITI/ITeJIbeIMI/I PaCTBOPHUTEIIAMU ABJIAKOTCA 3(1)I/Ipbl 1 XJIOPUPOBAHHBIC PACTBOPUTECIIN.

Cxema 2
0
NH
e S )
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Reson . @k ; (Alk)m EtO”"OEt Ry N OH

|
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a 20 e e 2c

(0]
1-3
1-3 N |
Cl |
/H\® 1e R2)\’;‘ OH
cragug 3 (@lk)o-2

IMony4yenne ueneBbix coenuHeHuit Gopmynsl 2d B HEOM OMHCAHO Ha cxeme 2.
Conepskamuye aMuH coefMHEHUs GOPMYJIbl 2a JOCTYIHBI U3 KOMMEPUYECKHUX MCTOYHHKOB. Ha
craguu 1 mpoucxomaut oOpa3oBaHHE MPOMEKYTOUHOro amuauHa (opmynsl 2b myrem

B3auMmozeiicteus 1maHo ¢opmyisl lc (cxema 1) m amuHOB Qopmynsl 2a, OOBIYHO
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OMOCpeNOBaHHOIO KucnoTol JIptonca B MHEPTHOH cpene MpH TeMIlepaType B AUana3oHe OT
TEeMIIepaTypbl OKpY’Karolllell cpenbl MO MNOBBILIEHHONW TemmepaTypbl. IlpeamoururenvHble
KUCJIOTHI JIblonca BKIIOYAIOT TPUMETWICUIMATPUQIIAT, peareHTbl Ha OCHOBE AJTIOMHUHHUS U
TUTaHA, M TPENNOYTHTEIbHBIMH PACTBOPUTENSIMU SIBISIIOTCS 3(HPBI, XJIOPHPOBAHHBIE H
yIJIEBONOPOAHBIE pPAacTBOpUTENH, Takue Kak nuokcadH, THF, nuxmnopstan u TOdyoOsN.
TemnepaTypa MOXET M3MEHSTbCS OT TeMIlepaTypbl OKpyskaroweid cpeaesl no 120 °C B
3aBHCUMOCTH OT Ra/konbia B.

Ha cramum 2 mpomcxomur oOpa3oBaHHE THAPOKCUIIUPUMUANHOHA (HOpMyibl 2C B
pesyibraTe peakuuu amunuHa ¢Gopmyisl 2b ¢ NPOM3BOIHBIM MajiOHAaTa, TaKUM Kak
amsTiiManoHar.  OObMHO Ay 3TOrO  mpeBpaiieHust TpeOyercs OCHOBAaHUE, U
NPEANOYTUTENIbHBIMU ~ OCHOBaHMsAMM  siBisitoTcs  NaH,  ocHOBaHMA  Ha  OCHOBE
reKCaMeTWIIINCUIIA3U1a, TPeT-OyTOKCHAA, STOKCHAAa M MeTOKcHna. IIpeamouTHTenbHbIMU
PaCTBOPUTENSIMH  SIBISIFOTCS. 3(DUPBL, XJIOPUPOBAHHBIE WM CIUPTOBBIE PACTBOPUTENH, MU
TeMIepaTypa MOXET BapbUPOBAaThbCA OT TeMIIEpaTyphl Okpyxaroieid cpenael 1o 200 °C B
3aBUCHUMOCTH OT Ry/kombua B.

Ha  cragum 3 IPOUCXOIUT  0oOpa3oBaHHE LEJIEBOr0  3aMELIEHHOIO
T'HAPOKCUIIMPUMUANHOHA (popMyibl 2d myTeM B3aMMOIEHCTBUS 2C C AJIKHIITAJIOTeHUAOM
oOmeit ¢gopmynbl le. AJKWITaJOTEHHUIbl SIBJISIFOTCS HOCTYIMHBIMH OT KOMMEPYECKHX
UCTOYHUKOB W MOTYT OBITh JIETKO TIOJIyYeHbl CHEIHAINCTaMH B HAHHOW OOJACTH.
ObpazoBanue rtuapoKkcUNMUPUMHANHOHA 2d 00bMHO TpeOyeT MIeNOYHBIX YCJIOBHHA, U
NPEANOYTUTENIbHBIMA ~ OCHOBAHUSIMH  SIBJIIFOTCSL  AMHHOBBIE OCHOBAHHUs, KapOOHATHbBIE
ocHoBaHusi, NaH, ocHOBaHMs Ha OCHOBE IeKCAMETWJIJUCUIIA3Ua U OCHOBAaHMs CEMENCTBA
doctazenoB. O-aTKMIMPOBAHHBIE NPOAYKTHI TAaKKe€ MOTYT ObITh OOpa3OBaHbI B 3THX
PEaKLUOHHBIX YCJIOBUAX. I[IpeanodYTUTENbHBIMU pACTBOPUTENSAMU, HCIOJNB3YEMbIMHU IS
3TOro mpeBpaiueHus, sBisitoTcss DMF, aneroH, 3¢up, XJIOpUpOBaHHBIE, CIIUPTOBBIC HIIH
BOJIHbIE pacTBOPUTENM, U TeMIlepaTypa MOXET BapbUPOBaTbCA OT TeEMIEpaTyphl
okpy:xarorel cpenbl 1o 160 °C B 3aBucumoctu ot Ry/kombia B.

ANBTEpHATUBHBIH ~ CHOCOO  KOHCTPYHMPOBAHHUSI  MPEACTABIIOIETO  HHTEpEC
TUTHAPOKCHITMPUMUAMHOBOTO siapa 2d mokaszan Ha cxeme 3 u cxeme 4. Ha cxeme 3 onmcaHo

o0pa3zoBaHHe aJKWINPOBAHHON MaJIOHOBOH KUCJIOTHI (hOpMYJIBI 3b

Cxema 3
0o 0 o 0
Rd
Q 0 1-3 Cranus 1 /\oR Y= do/\ Cranus 2 HOZ Y myOH
/\O)J\/U\o/\ + CI/Bkd o -
OCHOBaHIe . OCHOBaHHe 1-3

1e 3a 3b
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AnkwiranoreHunpl  GpopMynbl  le  SBISIOTCS  JOCTYNHBIMH OT KOMMEPYECKUX
UCTOYHUKOB M MOTYT OBITb JIETKO TIIOJIy4€HBbl CHENHaJNCTaMH B HaHHOM OO0JacTH.
ANKUIMpOBaHUE AMSTUIMAIOHATA C UCIIONb30BAHUEM l€ B LIENIOUHBIX YCIOBUSAX MPUBOAUT K
MOJIyYeHUIO TPOMEXYTOUYHBIX COEAMHEHUN (opMyssl 3a. DTO MOXKET OBITh BBITOJIHEHO
CHauaja JeNpOTOHUPOBAHUEM AMSTUIMANOHATa TMOA JAEWCTBUEM COOTBETCTBYIOILETO
OCHOBaHUS, Takoro kak NaH, rekcaMeTwigucwiasuja, JHTARAIKWIBL, KapOOHATHBIE
ocHOBaHUs, ¢oca3zeHoBbIE OCHOBAHUS, B UHEPTHOM pactBopurene, TakoMm kak THF, DMF,
XJIOpUpOBaHHbIE U 3(UPHbIE PACTBOPUTEINH, IPU TeMIiepaType B uHTepsase ot -78 °C no 100
°C B 3aBUCHUMOCTHU OT pacTBOPUTENEH, OCHOBAHUN U KONbLIa A.

Ha cranum 2 npoucxomuT TUAPONU3 CIOXKHOTO 3¢upa 3a B COOTBETCTBYIOIIYIO
AUKUCIOTY Gopmylsl 3b. DTo npeBpalieHne 0ObIMHO MPOBOAUTCS B INEJIOYHBIX HIIH KHCIBIX
YCJIOBUSIX U MOAPOOHO OMUCAHO B juTeparype. IIpeamouTHTenbHble peareHTbl BKJIOYAIOT
I'UApPOKCUA, KapOOHAT, ruapuaHble OCHOBaHUS W Kucnotel, Takue kak HCI, HzSOqs.
IIpennoutrurenpHple pacTBOPUTENN BKJIIOYAIOT BOAHBIE M CIHUPTOBBIE PACTBOPUTEINH,
HanOonee oOmye OpraHUYecKHe PacTBOPUTENH, W TEMIepaTypa MOXET BapbHpPOBATHCS B
npeznenax ot 0 °C go 100 °C B 3aBUCUMOCTH OT paCTBOPHUTENIEH, KUCIOT/OCHOBAHUH M KOJIbLIA

A.

Cxema 4
O Rd 13
Rd
o 0 Rz)J\ I]IH 1. O6pasoBaHue xy0opUaa R2)|\N| OH
HO OH KUCJIOTBI I
Rd{ /3R N (alk)o-2 (ak)oo
1-3 2. OcHOBaHUe e
3b 2b 2d
Ha cxeme 4 OIHCaH aJbTEePHATHBHBII cnocod oOpa3zoBaHUs

TUTHIPOKCUMTUPUMHUAUHOB dopmyiibl 2d. Jlukucnorsl ¢popmysibl 3b cHavajia MpeBpaIialT B
COOTBETCTBYIOLIMHA  XJIOPUA JAHUKHCIOTBHL IIpenmoyTHTeNbHbIE pEareHTbl sl  3TOTrO
NpEeBpaLeHnsT BKIIIOYAOT OKcamwixiopun, peareHt locesa (Org. Synth. 1979, 59, 26), u
NPEANOYTUTENIbHBIE PACTBOPUTEIHN MPENCTABISIOT COOOW XIJIOPUPOBAaHHBIC, 3(QHUPHBIE U
yIJIEBOAOPOAHBIE PACTBOPUTENH, Takue Kak 3>(up, AUXJIOPMETaH U TeKcaH. Temmeparypa
MoskeT BappupoBaThes B npezenax oT 0 °C po 60 °C B 3aBucumoctu ot kojbia A. Ilocre
3aBeplIeHUs] 00pa30BaHUS XJIOPAHTHUAPHIA B TOT K€ CAMBI PEAKIMOHHBIA COCYZ MOXKHO

no0aBUTh OCHOBaHME W AaMHIuHBI Gopmyasl 2b s obecreueHus: 0Opa3oOBaHUS
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IUruApoKCHUIUpuMUANHOB 2d. [IpennouTHTEeNbHBIMH OCHOBAHHMSIMHU SIBJISTFOTCSI TIPOTOHHBIE
OCHOBaHUSI, TaKH€ KaK OCHOBaHME XyHHra, (pocdaseHbl, U Temreparypa AJsl 3TOH CTaauu
MO3KeT BapbupoBaThcs B npeaenax ot 0 °C no 60 °C.

IV. buonorus

APJ peuenrop Obu1 oTKphIT B 1993 rogy kak op(paHOBBIN peLienTop, COMPSKEHHBIN C
G-6enxom (GPCR), u kak ObUIO0 OOHAPYIKEHO BIIOCIEICTBUH, PACTIO3HAO LM TN TH/ AITeITHH
B KauecTBe ero sHioreHHoro jurasaa. On npunagnexur kiaaccy A GPCR u umeer
KJIACCUYECKYIO CTPYKTYPY CEMUIOMEHHOI'O TPAHCMEMOPAHHOIO PELENTOpPa, MPOSBISIOIIYIO
CaMy0 BBICOKYIO TOMOJIOTHIO MTOCIIEIOBATEIbHOCTH € peLenTopom anruorensuHa AT (o030p
cm. B myOmukanuu Pitkin, S.L. et al.,, Pharmacol. Rev., 62(3):331-342 (2010)). APJ
JKCIIPECCUPYETCsl IpakTHYeckn BO Bcex mnepudepuueckux tkaHax u [HHC, u umeer
OTHOCHUTEJIBHO BBICOKYIO 3KCIIPECCUIO B IUIALIEHTE, MUOKAPAE, COCYAUCTBIX 3HIOTENNATIbHbBIX
KJIEeTKax, IJIaJKOMBILIEYHbIX KJeTkax, a Takke kapauomuouutax (Kleinz, JM. et al,
Pharmacol.  Ther., 107(2):198-211(2005)). Ilentun ameauH Obul  MEPBOHAYATIBHO
UEHTU(UIMPOBAH B HKCTPAKTE JKEJNyAKa Oblka M OCTAaeTCcs A0 CHUX IOP €AMHCTBEHHBIM
U3BECTHBIM 3HIOTEHHbIM JIuraHaoM u aronuctom APJ penenropa (Tatemoto, K. et al,
Biochem. Biophys. Res. Commun., 255:471-476 (1998)). Dxcnpeccus reHa anejinHa B TKAHIX
HEOTPBIBHO CBsi3aHa C MaTTepHOM skcnpeccun APJ u, kak mpeamnosaraercsi, OKa3blBaeT CBOE
BJIMSIHAE ayTOKPUHHBIM WM MAPAKPUHHBIM MyTEeM, YTO YaCTO HJUTFOCTPUPYETCS CCBUIKOM Ha
«cucremy aneianH-APJ». I'en anenuna kogupyer 77-aMUHOKHCIOTHBIN MPOMENTH, KOTOPbIH
pacuierisiercss ¢ 00Opa30OBaHHMEM 3pEJIOr0 CEKPETUPYEMOro MENTHAA, IOABEPraroIierocs
JaJbHEHIIEMY MPOTEOJIMTHYECKOMY pAacCUICIUICHHI0O ¢ oOpa3oBanueM Oojee kopoTkux C-
KOHIIEBBbIX (pparMeHTOB. AnenuH-36, -17 u -13 npencraBisitoT coOOM OCHOBHBbIE aKTUBHBIE
¢dopMbl, TpU 3TOM mHpOrNIyTaMuUpoBaHHast (opma anenuHa-13 sBisiercss Haubosee
CTa0MIIbHOW M HanboJjee pacpoCTPaHEHHOH (OPMOH, MPUCYTCTBYIOLIEH B CEpACYHON TKaHU
(Maguire, J.J. et al., Hypertension, 54(3):598-604 (2009)). AnenuH umMeeT O4eHb KOPOTKUH
NePUOJ TIONYKH3HU B KPOBH, KOTOPBII COTJIACHO OLIEHKAM COCTAaBIISIET MeHee S MUHYT (Japp,
A.G. et al,, Circulation, 121(16):1818-1827 (2010)).

Ussectno, wuro aktuBaumss APJ  peuenropa  umHrubmpyer  (opckonuH-
CTHMYJINPOBaHHbBIE YPOBHH LIUKJIMYECKOTO aneHosuHMoHo(docdara (cAMP)
YyBCTBUTEJIbHBIM K KOKJIFOIIHOMY TOKCHHY 00pa3oM, ykasbiBas Ha cBs3biBaHue ¢ Gi-
Oenkamu. 3HaueHus: apduHHOCTH CBs3bIBaHUs aneinnHa U ECso B aHanmmuse cCAMP cornacHo
COOOIIEHNsIM HaxOnATCsl B CYOHAHOMOJIIPHOM anarna3zoHe (0030p cMm. B myOmukanmu Pitkin,

S.L. et al., Pharmacol. Rev., 62(3):331-342(2010)). B nononaenne x nHruOnposanmo cAMP,
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akTuBanms perenropa APJ Taxke NMpUBOOUT K PEKPYTHHIY [-appecTHHA, MHTEPHAIM3ALUN
peuenTopa U aKTHUBAIMM KWHA3, peryiupyeMbix BHekJeTouHbiMU curHanamu (ERK) (mms
o03opa cm. Kleinz, J M. et al., Pharmacol. Ther., 107(2):198-211 (2005)). B Hacrosimee
BpEMsl HESICHO, KAaKHe M3 3TUX MEXaHHW3MOB CHTHAJIM3ALUH CIIOCOOCTBYIOT MOAYJIHMPOBAHUIO
nocyeayomux ¢pusnonorndeckux 3¢ ¢GexkroB anenuHa. bbeuto mokaszaHo, 4yro penentop APJ
B3aumozeiicteyer ¢ perentopoM AT1. Hecmorpst Ha To, uTO anenuH He cBs3biBaeTcs ¢ ATI,
u anruoteHsuH Il He ces3piBaercs ¢ APJ, ObLIO MOCTYJIMPOBAHO, YTO OIpEIEICHHbIC
¢usnonornueckre 3¢pQGeKThl anenuHa ONOCPENOBaHbI, MO MEHbIIEH Mepe OT4acTH, 4epe3
¢byHKUMOHANBHBIN aHTaroHn3M anruorensuHa Il u mytu penenrropa AT1 (Chun, AJ. et al,, J.
Clin. Invest., 118(10):3343-3354 (2008)).

Taxke, >kenaTenbHO M NPEANOYTUTENBHO HAWTU COEAMHEHHs, oOnajaroimue
NPEANOYTUTENbHBIMU U YIYYIIEHHBIMH XapaKTEPUCTUKAMU MO CPABHEHUIO C HU3BECTHBIMU
areHTraMu Uil JiedeHus: cepiaedHod HemocrarouHoctu (HF), B omgHON My HECKONBKUX U3
CIEAYIOIIMX KaTeropui, NPUBENAEHHBIX B KayeCTBE IIPUMEPOB U HE SBIIAIOLIUXCS
OrpaHMYMBAOIIMMU.  (a) (apMAKOKUHETHYECKUE CBOWCTBA, BKJIIOYAs MEPOPATBbHYIO
OMOAOCTYTHOCTb, TIEPUOJ MOJyBbIBeneHus: U kiupeHc; (b) gapmaneBrudeckre cBONCTBA; (C)
TpeOoBanuss K no3upoBke, (d) akTOphl, KOTOpbIE YMEHBIIAIOT XapaKTEPUCTHKH
MaKCUMaJIbHOW W MHHHUMAJIbHOW KOHLEHTPALMUJIEKAPCTBEHHOTO CPENCcTBA B KpOBHU; (€)
(bakTOPBI, KOTOPbIE YBEIMYUBAIOT KOHLIEHTPALMIO AKTHBHOT'O JIEKAPCTBEHHOTO CPENCTBA Y
peuenropa;, (f) dakTopb, KOTOpble YMEHBIIAKOT TMOABEPKEHHOCTh  KIMHUYECKUM
MEJKJIEKAPCTBEHHBIM B3aUMOAECHCTBUSAM;, (g) (PaKTOphI, KOTOPBIE YMEHBIIAOT BEPOSTHOCTH
BO3HHKHOBEHHUS] HEOJArOnpusATHBIX MOOOYHBIX 3(QeKTOB, BKIIOYAsT CEIEKTHBHOCTb, IO
CPAaBHEHHIO C APYTMMU OHONIOTHYeCKMMU MHIIEHsIMH; U (h) yaydIneHHbIH TepaneBTHIeCKui
WHJIEKC.

Hcnonp3yeMblil B HACTOSALIEM JOKYMEHTE TEPMHUH IAI[HEHT» OXBATHIBAET BCE BHUJIbI
MJIEKOITUTAOLITUX .

Hcnonp3yeMblil B HACTOALIEM JTOKYMEHTE TEPMHUH «CYyOBEKT» OTHOCUTCS K JIFOOOMY
YeJIOBEYECKOMY WJIM HEYEJIOBEYECKOMY OpraHH3My, KOTOPBIH MOXKET IOTEHLHAIBHO
nosiydaTh OnaronpusiTHeid 3¢dekt or nedeHuss aroHuctoMm APJ. Ilpumepbl CyOBEKTOB
BKJIFOYAIOT JOeH Jr000ro BO3pacTa, MMEIUX (AKTOpbl PUCKA PA3BUTHUS CEPACUHON
HEIOCTATOYHOCTH U €€ MOCIIEICTBU, CTEHOKApIUH, UIIEMUH, CEPASYHON UIIEMHIH, HH(papKTa
MHOKapna, penepy3nOHHOTO  TOBPEXKAEHUS, PECTEHO3a  IOCJIE€  AHTHOIUIACTHKH,

TMNepTeH3un, COCYANUCTBIX OCJIO;KHEHUM I[I/Ia6eTa, OXUPEHUA WU SHAOTOKCEMUU, UHCYJIbTA,
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a TaKKe arepockyieposa, OONIE3HH KOPOHAPHBIX apTEepPHii, OCTPOro KOPOHAPHOTO CHHAPOMA
W/WITH JUCTUTTUIEMUH.

Hcnonb3yemblii B HACTOSIIIEM JOKYMEHTE TEPMHH <«JICYEHUE» WU «TepParHs»
OXBATbIBAET JieueHHe OOJIE3HEHHOrO COCTOSIHUSI Y MJICKOIHTAIOIIEro, IMpeXae BCero y
YeJIoBeKa, U BKJIOYaeT: (a) MHruOMpOBaHHe OOJNIE3HEHHOTO COCTOSIHHS, /0 €CMb OCTaHOBKY
ero passutus, wu/umn (b) obnerdeHue OOJNE3HEHHOTO COCTOSIHUS, TO €CThb PErPEeCcCHIO
OO0JIE3HEHHOT'O COCTOSIHUSI.

Hcnonb3yemblii B HACTOSIIIEM JOKYMEHTE TEPMHH «IPOPUIAKTUKAY  HIIH
«IpenynpekaeHne»  OXBaThIBACT  MPOPUIAKTHYECKOE  JieueHHe  CYOKIMHUYECKOro
OOJIE3HEHHOTO COCTOSIHUSI Y MJIEKOIHMTAIOINEr0, B YaCTHOCTH, Y Y€JIOBEKa, HAMPABJIECHHOE Ha
CHIDKEHUE BEPOSITHOCTH BO3HUKHOBEHHSI KJIMHMYECKOTO OOJIE3HEHHOTO  COCTOSIHUS.
ITarmeHTOB OTOMPAIOT [UIsS MPEBEHTUBHOMN Tepanmuy HA OCHOBAHUH (DAKTOPOB, KOTOpbIE, KaK
U3BECTHO, YBEIMYHMBAIOT PUCK BOSHUKHOBEHUS KIMHHYECKOTO OOJIE3HEHHOT'O COCTOSHHS IO
CPaBHEHUIO ¢ HaceneHueM B 1eoM. «I[Ipodunakrudaeckue» Teparnuu MOKHO pa3feauTh Ha (a)
nepBruHy0 npodunaktuky u (b) Bropuunyro npoduiaktuky. IlepBuunas npoduiaakTuka
OIpenessieTCsl KaK JIeYeHHe MALMeHTa, Y KOTOPOro eme He OOHApyKMBAeTCs KIMHHYECKOe
OOJNe3HEHHOE COCTOSIHHME, TOrAa Kak BTOpWUYHAs NPOQMIAKTHKA ONpenensercs Kak
NpEeNOTBPALeHHEe TTOBTOPHOTO BO3HHKHOBEHHsI TAKOTO K€ HJIM MOJOOHOTO KJIMHHYECKOTO
00JIE3HEHHOT'O COCTOSTHUSI.

Ucnonb3yemblii B HACTOSIIEM JOKYMEHTE TEPMHH «CHUKEHHE PHCKa» OXBATBHIBACT
Tepanuu, KOTOpPbIE CHIKAIOT YaCTOTY Pa3BHUTHs KJIMHHYECKOTO OOJIE3HEHHOTO COCTOSHHUSL.
Takum oOpa3soM, TepBHYHAs W BTOpUYHAS MPODUIAKTHUECKHE TEPANMU  SIBJISIOTCSI
pUMepaMu CHHUYKEHHSI PHCKA.

«Tepaneprudecku 3>(PQPEKTHBHOE KOJHYECTBO» MPEIHASHAYEHO MJIST BKJIFOYEHUSI
KOJIMYECTBA COENMHEHUS] COIJIACHO HACTOSIEMY H300pPETEHHIO, KOTOPOE  SIBJISIETCSI
3¢ (PeKTHUBHBIM MPH BBEAEHUH B OTAEIbHOCTH WM B KOMOWHALMU i MOAYyJupoBanusi APJ
WU AN TpeAyNpeKIeHUs] WM JIeYeHUs] HApYIUIEHWH, MEepPedYHCICHHBIX B HACTOSIIEM
nokymente. Ilpu mnpuMeHeHMH K KOMOWHALMM TEPMHUH OTHOCHUTCS K OOBbEIMHEHHBIM
KOJIMYECTBAM AaKTHBHBIX HWHIPEIMEHTOB, KOTOPbIE BbI3bIBAIOT MNPOPUIAKTUYECKUN WIH
TepaneBTHUeCKuii 3P PeKT, HEe3aBUCUMO OT TOrO, BBOAWIHCH JIH OHH B KOMOWHALIWH,
MOCJIEIOBATEIbHO HJTH OTHOBPEMEHHO.

Cnoco0bl aHasu3a

AHaJIM3 BHYTPUKJIETOYHOTO HaKorieHus CAMP
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Knerku HEK293, crabunbHo skcnpeccupyromue dvenoBeueckuii APJ penentop,
UCTIONB30BAJM TSl OLEHKM AaKTUBHOCTH coenauHeHuid. KyJnpTHBHpPOBaHHBIE —KIJIETKH
OTKPEIUIIN U pecycreHanposain B Oydepe nist aHanmmza cAMP meTronoM roMoreHHOH
dnyopecueniuu ¢ BpemeHHbIM pazpemenueM (HTRF) (Cisbio, Homep 1o karaniory
62AMA4PEJ). Anammu3 npoBomwiu B 384-nmyHounbix ruiaHmerax (Perkin-Elmer, HOmep mo
katasory ©6008289) B COOTBETCTBHMM C MPOTOKOJIOM AaHANN3a, MPEIOCTaBICHHBIM
npousBoguteneM. CepuiiHble pa3BeIeHUs] COEAMHEHUS BMECTE C aHAIUTUYECKUM Oydepom,
cogepxkauum 0,2 HM IBMX u 2 MkM ¢opckonuHa, A00aBisan B KaKAYK JIYHKY,
cogepxkauryro 5000 knerok, M HHKyOMpoBanu B TedeHue 30 MHHYT INpPU KOMHATHOH
temrieparype. 3ateM B Oydep mns nusuca nodasysun peareHT CAMP D2 ¢ mocnenyromum
antutenom EuK (Cisbio, Homep no karanory 62AMA4PEJ) u unkyOGuposamu B Tedenue 60
MuH. MHTEHCHBHOCTH (uyopecueHIMH H3Mepsin Ha (iyopomerpe. BHyTpukiIeTOuHbIE
KoHUeHTpauun CAMP (cTuMynMpOBaHHOE COEOMHEHHEM WHIHOMpOBaHHE (HOPCKOIIHMH-
OIocpenoBaHHOM BrIpaboTKH CAMP) paccuuThIBaIM MyTEM 3KCTPAIOJSLMU U3 CTAaHJAPTHOM
KPUBOI C HMCHOJB30BaHHEM H3BECTHBIX KoHLeHTpauuii cAMP. 3nauenus ECso monyuanu
IyTeM TOAIOHKU AAHHBIX K CUTMOWAAJBHONW KPUBOH KOHLEHTPALUA-OTBET C NEPEMEHHBIM
HAaKJIOHOM. MaKCHUMallbHOEe JOCTIDKMMOE HMHIMOMpOBaHME (DOPCKOIMH-MHAYLHNPOBAHHBIX
ypoBHelr CAMP (Ymax) IS KaXKJOrO COEQUHEHHUS BBbIPAXKAJM B BHUIE OTHOCUTEIHHOIO
NPOIIEHTa HMHTHOWUPOBAHMS, AOCTHTHYTOIO C HCIOJB30BAHUEM MHPOTIYTAMHPOBAHHOIO
nentuaa anenuHa-13 ((Pyrl)anenun-13), koropeiii 6but mpuHsT 32 100%.

CoenuHenust B MpUMepax, PaCKpbITHIX HIDKE, TECTUPOBAIN B aHanuzax APJ in vitro,
OMUCAHHBIX BBIIIE, U OBUIO OOHAPYKEHO, YTO OHH OOJIAAIOT AKTHBHOCTBHIO IHKJINYECKOTO
AMP (hcAMP) APJ uenoseka. 3nauenne ECso kaXkqoro coenuHeHHs MPENCTaBICHO B KOHIIE
OTUCAHUSI TPUMEPOB.

CoenuHeHHss COTJIACHO HACTOSIIEMY HW300pETeHHI0 OOJamaroT aKTHBHOCTBIO B
Ka4yecTBe aroHUCTOB peuentopa APJ u, criemoBaTenbHO, MOTYT OBITH HCIIOJNB30BAHBI B
JieYeHUH 3a00JieBaHUi, CBs3aHHBIX C aKTHBHOCThIO APJ. COOTBETCTBEHHO, COEIMHEHHS
COTJIACHO HACTOSIILEMY H300pPETEHHIO MOYKHO BBOIUTH MIIEKONUTAIOIINM, MPENOUYTHTEIBHO
YeJIOBEeKY, MJIsl JICYEHUS PA3JIMYHBIX COCTOSIHUH W HApYILIEHWH, B TOM 4HCJIe, HO 0e3
OTPaHUYEHUS, JICUSHHs], IPEAYNPEKACHUS] WIIN 3aMEIJIEHUs] IPOrPECCHPOBAHUS CEPAEUHON
HEIOCTATOYHOCTH, 3a00JIeBaHUs KOPOHAPHOH apTepuH, OOJe3HH nepudepruyecKux COCYIOB,
aTepockiieposa, nuadera, METabOJUYECKOr0 CHHAPOMA M €ro MOCIENCTBHH, THIEPTEH3HH,
JerOYHOH TUIEPTEH3WH, HApYIIEHWH MO3roBOro KpoBooOpameHws, (GuOpHMLISIHMU

npeacepaAnii, CTEHOKapIUH, UIIEMHUH, HHCYJIbTa, HH(PApKTa MHOKAp/Aa, OCTPOro KOPOHAPHOTO
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CHHIpOMA, penepdy3HOHHOTO TOBPEKACHUS, PECTEHO3a TIOCIIEe aHTHOIUIACTHKH, COCYIUCTHIX
OCJIOXKHEHUH ruabera v OKUPEHUSI.

buonornyeckass akTUBHOCTb IPUBENEHHbIX B KadyecTBe IpUMepa COEIUHEHUM
COTJIACHO JAHHOMY HM300pETeHMIO, ONperesieHHass C TMOMOIIBI0 OMMCAHHOTO BBIIIE aHAIN3A,
rMoKa3aHa B KOHLE Kaxzaoro mnpumepa. Juamaszonel aktuBHoctd ECso cAMP APJ
MPenCTaBISIIOT codoit cnenyromue: A = 0,01 - 10 uM; B = 10,01 - 100 uM; C = 100,01 - 300
HM.
V. ®apmaneBTHUECKIE KOMITO3ULIMN, COCTaBbI U KOMOMHALINU

CoenuHeHMs COTJIACHO HACTOALIEMY H300PETEHHIO B Clydae JIFOOOro NMpUMEHEHHs,
OMUCAaHHOTO B HACTOSIIEM JOKYMEHTE, MOXKHO BBOJUTH JIFOOBIM IMOAXOASIIUM CIOCOOOM,
HarpuMep, NEepopaibHO, B TOM 4YUCIE€ B BHUAE TaOJETOK, Karcys (Kaxnaas M3 KOTOPBIX
BKJIIOYAET COCTaB C 3aMEIJICHHBIM BBICBOOOXKIEHHEM WM COCTaB C PEryJHUPyeMbIM IO
BPEMEHHU BBICBOOOXKIEHHUEM), IMUJIIOJb, MOPOIIKOB, IPAHyJI, SJIUKCUPOB, HACTOEK, CYCIIEH3UIl
(BKJIFOYAsT HAHOCYCIIEH3MHM, MHMKPOCYCHEH3MH, BBbICYIICHHBIC PpACIbUICHHEM IUCIIEPCUH),
CHPOIIOB W O5MYJbCHH, TOABA3BIMHO, OYKKaJbHO, NAPEHTEPAIbHO, HANpUMep, IyTeM
MOJKOXKHOH, BHYTPUBEHHOMN, BHYTPHUMBIIIEYHOW WJIM BHYTPUTPYAUHHOM HHBEKLUUU WIH
uH}py3uu (Hanpumep, B BUAe CTEPUIbHBIX BOJAHBIX WJIM HEBOJHBIX PACTBOPOB WJIH CYCIIEH3UH
ISl MHBEKIUI); BBEIEHUS] B HOC, BKJIFOYAasi BBEICHUE Yepe3 HOCOBbIe MEMOpPAHBbI, HAIIPUMED,
MyTE€M HHTAISLUUA C MOMOIIBIO CIIpes, MECTHO, HalpuMep, B BHAE KpeMa WU Ma3u; WU
PEeKTaIbHO, HAaNpuUMep, B BUE Cynno3uTopreB. OHU MOTYT OBbITh BBEIEHBI CaMU MO cede, HO
OOBIYHO BBEIECHHE OCYLIECTBIIIOT C (PapMalleBTUYECKHMM HOCHTEIEM, BbIOPAHHBIM Ha
OCHOBAHUH BBIOPAHHOTO MyTH BBEIEHHS U CTAHAAPTHON (papMarieBTHYECKON MPAKTUKH.

Tepmun «papmarieBTndeckass KOMIO3ULIUST) OTHOCHTCS K KOMIIO3HIUH, CONEprKainei
COEIMHEHUE COTJIACHO H300pETeHHI0 B KOMOWHAIIMM IO MEHbIIEH Mepe ¢ OIHUM
JOTIOJIHUTENBHBIM  (papMalleBTHYECKH MNpPUEMJIEMbIM HOCHTeNeM. «DapManeBTHIeCKU
NPUEMJIEMBbII HOCHUTENIb» OTHOCUTCSI K cpene, OOIEnpuHATOW B JaHHOW oOjactu muis
IOCTaBKM OHOJIOTHYECKH AKTUBHBIX areHTOB JKUBOTHBIM, B YAaCTHOCTH, MIIEKOIHUTAIOIIUM,
BKJIIOYAs, HAnpumep, aJbIOBaHT, BCIOMOIaTeJIbHOE BEIECTBO WJIM HAIOJHUTENb, B TOM
yrcie pa30aBUTENN, KOHCEPBAHTBHL, HAIOJHHUTENH, AareHThl, PETyJUPYIOIIHE TEKY4YecCTb,
NE3UHTErpUPYIOLINEe  areHTbl, CMAayMBalOIIME  AareHThl, SMYJbIUPYIOLIHE  areHTH,
CyCIIeHUPYIOLINe areHThl, MOJICIIAIMBAIO L1 areHThl, BKYCOBbBIE areHThl,
apPOMATU3UPYIOIINE AareHThl, AHTUOAKTepUAJbHBIE AreHThl, NPOTUBOTPUOKOBBIE ArEHTHI,
CMa3bIBAIOIINE AareHTbl M AHWCIEPTHPYIOIINE areHThl, BbHIOWpaeMble B 3aBUCHMOCTH OT

crioco0a BBEIIEHUs! M JIEKAPCTBEHHBIX (POPM.
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dapmMalleBTUYECKH MpHEMJIEMblE HOCUTENIN COCTaBISIOT B COOTBETCTBUU C PSIIOM
(baxTOpPOB, HAXOMAIIMNXCS B MpEAeNaX KOMIETEHINH CIENaINCTOB B JaHHOH obmactu. OHu
BKJIFOYAIOT, HO O€3 OrpaHM4YeHHs: THUI U NPUPOAY AaKTHBHOTO areHTa, BBOJUMOIO B
KOMITO3UIIMIO, CYOBEKT, KOTOPOMY HYXKHO BBECTH COJEpPIKAIIyI0 AareHT KOMIIO3ULHIO,
HaMEUEHHBII MyTb BBEAEHUS KOMIIO3ULIMU, M TEpaNeBTUYECKOE IMOKa3aHUe, Ha KOTOpOe
HaleseHo JieueHne. PapMaleBTHUYECKH MpUeMIIeMble HOCUTENN BKJIIOYAIOT KAaK BOAHbBIE, TaK
Y HEBOJHBIE KUJKHE CpPenbl, a TAKXKE pa3JInYHble TBEPAbIE U MOJYTBEPAbIE JEKAPCTBEHHBIE
¢dopmbl. Takue HOCHTENH MOTYT BKJIOYATh P Pa3IMYHBIX HHIPEIUEHTOB U J00ABOK B
JOTOJHEHUEe K AaKTUBHOMY AareHTy, IpU 3TOM TakKue JONOJHUTENbHbIE WHIPEIUEHThI
BKJIFOYAIOT B COCTaB KOMITO3ULIUHU IO PsIAY MPUYUH, Hanpumep, IUIsl CTaOUIN3alui aKTUBHOTO
areHTa, B KA4eCTBE CBSI3YIOLINX M T.J., XOPOLIO U3BECTHBIX CIEIHAIUCTaM B JAHHOW 00JIacTH.
Onucanuss noAXOAAIMX (hpapMaLEBTHYECKH MpPUEMIIEMbIX HocuTeneil u  (akTopos,
YUUTBIBAEMBIX TPU MX BBIOOpPE, MOJKHO HAWTH B PA3JIMYHBIX JETKOAOCTYIHBIX HCTOYHHKAX,
Takux kak, Hampumep, Allen, Jr., L.V. et al., Remington: The Science and Practice of
Pharmacy (2 Volumes), 22nd Edition, Pharmaceutical Press (2012).

PexxuM 103upoOBaHMS [UIA COENUHEHUH COIJIACHO HACTOSIIEMY H300peTeHHIo Oyner,
0€3yCIOBHO, M3MEHATHCS B 3aBUCHUMOCTH OT M3BECTHBIX (DAKTOPOB, TakuX Kak
(bapMaKOIMHAMHYECKUE XAPAKTEPUCTHKH KOHKPETHOTO areHTa, a TaKkKe PekrMa U MyTH €ro
BBEJICHHS, BUIbI, BO3PACT, MOJ, COCTOSHHE 370POBbsl M MEIUIMHCKOE IIOKa3aHUe, U BEC
pEeLMINeHTa, NPUPOJAa U CTENeHb BBIPAKEHHOCTH CHMITOMOB, BHJ COIyTCTBYIOLIETrO
JICUSHHS, YaCTOTa KYPCOB JICYEHUsT, CIIOCOO BBEeNEHHs, PYHKIMS MOYEK U MMEYSHU MAlUEHTA,
 skenaeMbiil 3 exT.

B nopsinke o01mero pykoBOACTBa MOXKHO YKa3aTh, YTO CYTOYHAsl MEPOpasbHAs 1032
KaXJIOTO aKTUBHOTO MHIPEINEHTA, UCTIOJIB3YEMOTO JUI JOCTH)KEHUS YKa3aHHbIX 3(QeKToB,
Oyner BappupoOBaTbCs B nuanasoHe ot npubmusurenbHo 0,001 mo 5000 Mr B 1eHb,
npeanouTuTeNibho  npubnusurensHo ot 0,01 go 1000 Mr B geHp u  Haubojee
npeAnouTUTeNbHO npudIm3uTeasHo ot 0,1 1o 250 mr B neHb. [lpyu BHYTPUBEHHOM BBEACHUU
HanOoJiee MPEANOUTUTENbHBIE 103bI OyIyT HAXOAUTHCS B JWAINA30HE OT MPHUOJIH3UTEIHHO
0,01 mo mpubGnusutensHo 10 MI/KI/MHUHYTa BO BpeMsi HHPY3HH C MOCTOSITHHON CKOPOCTBIO.
CoenuHeHHsT COTJIACHO HACTOALIEMY H300pPETEHHI0 MOTYT OBITh BBENEHBI B BHIE
OJHOPA30BOH CYTOYHOW MO03bI, WIM OOMIasi CyTOYHAas 1032 MOXKET OBITh BBEIAEHA B BHIE
pa3zeNieHHBIX 103, HAapUMeEp, /1B, TPU WK YEThIpe pa3a B JI€Hb.

CoenuHeHnst OOBIMHO BBOAST B CMECH C TOAXOMAIIMMHU (papManeBTUYECKUMHU

pa36aBI/ITeJ'I$IMI/I, BCIIOMOI'aTC€JIbHBIMHA BC€IICCTBAMU U HOCUTECIIAMU (COBMGCTHO
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Ha3bIBAEMBbIMHU B HACTOALIEM TOKYMEHTE Kak (papManeBTU4eCKre HOCUTENN), BBIOPAHHBIMU B
COOTBETCTBUM C HAMEYEHHBIM CIIOCOOOM BBEIEHHS, HANpumep, B BHUAE NEPOPAIbHBIX
TabJIETKOK, KarcyJl, 3JUKCUPOB U CHPOIIOB, C y4ETOM OOIIETIPHHATOH (hapMaleBTHYECKOM
NPAKTUKH.

JlekapctBeHHble (OpMbI  ((papMaleBTHUECKHE KOMITO3UINHU), TOIXOAALINE IS
BBEJICHHSI, MOTYT COAEP KaTh OT MpUOIM3uTeNbHO | Mmmurpamma a0 npudiusurensHo 2000
MIUUTMTPAMMOB ~ aKTUBHOTO  WHTPENMEHTa Ha JO3MPOBAHHYIO e€OuHHLY. B 3THX
bapMaleBTHYECKNX KOMIIO3UIUSAX aKTHBHBI WHIPEAUEHT OOBIYHO CONEPXKHUTCA B
konmuecTse npuMepHo 0,1-95 macc.%. B pacdere Ha OOLIYI0 MACCy KOMITO3ULIUU.

Tunuunas karncymna s NepopajIbHOTO BBEIEHHS CONEPKUT 10 MEHBIIEH Mepe OIHO
U3 COEMHEHUI COrNIaCHO HacrosieMy uzodperenmro (250 wmr), makrosy (75 mr) u creapat
marHus (15 mr). CMech 3TUX KOMIIOHEHTOB MPOMYCKAIOT Yepe3 cuTo 60 Mell U MOMeLaT B
JKEATHHOBYIO Karncysy Ne 1.

Tunuunelil npenapaT AMsS UHBEKIUN MONYYaIOT MyTEM IOMEIIEHUs] B aCENTUYECKUX
YCJIOBHUSIX 1O MEHBIIEH Mepe OIHOrO U3 COCOMHEHHH COTJIACHO HACTOSAILIEMY H300pETeHHIO
(250 mr) B amnyIy, CyIIKH MPU 3aMOPAKMBAHUH B ACENITUYECKUX YCIOBUSX U FePMETH3aLUH
amryJibl. [l IpUMeHeHHsl COAEP’KUMOE aMITyJIbl CMELINBAIT C 2 MJI (PU3HOJOTHYECKOrO
pacTBopa JUIsl MOJTyUeHHsI ITpenaparta JJisi HHbEKIUH.

Hacrosituee nzobperenue BKIrOYaeT GpapMaleBTHYECKHE KOMITO3UIIMU, COAEPIKALIHE B
Ka4eCTBE aKTHBHOTO MHIPEIHEHTA TePAeBTUYECKH 3(PPEKTUBHOE KOJINYECTBO MO MEHbINEH
Mepe OJHOTO W3 COCOMHEHUH COTJIACHO HACTOSIIEMY W300pETEeHHIO, B OTAEIbHOCTH WIH B
koMOuHaimu ¢ (apmaueTuueckuM HocuteneM. COEOUHEHHsT COTJIACHO HACTOSLIEMY
U300pETEHNI0 HEOoOS3aTeIbHO MOXKHO MPHUMEHSTh OTAENIbHO, B KOMOMHALMU C JOPYTUMHU
COEAMHEHUSIMH COTJIACHO M300PETeHUIO WM B KOMOMHALIMY C OHUM Win Oojiee Ipyrum (-u)
TEPANeBTHUECKUM (-MH) areHTOM (-aMH), Hanpumep, areHTaMH, NPUMEHSIOIIHMUCS IS
JEeUeHHUsT CEpAeYHON HENOCTAaTOYHOCTH, WM JAPYyruM  (PapMaleBTUYECKH AKTHBHBIM
BEIECTBOM.

CoenuHeHHs COTIACHO HACTOALIEMY H300PETEHUIO MOXKHO MPUMEHSITh B KOMOMHALIUN
¢ npyrumu aroHuctamu APJ, wnm ¢ OOHMM WM HECKOJBKUMH IPYTUMH TOAXOISAIIUMHU
TEPANeBTHUECKUMHU areHTaMH, TIOJIE3HBIMH B JICUEHHH BBIIEYIIOMSIHYTHIX HapyIIEHUH,
BKJIFOYAsl. ar€HThI JJIS JICUSHHsI CEPACYHON HEOCTATOYHOCTH, AHTUTHIIEPTEH3UBHBIE AT€HTHI,
AHTHATEPOCKJIEPOTHYECKUE areHThl, aHTHIUCIUIHIEMUYECKNE areHThl, aHTUIHA0ETHIEeCKHe
areHThl, AHTHTUIEPTINKEMHYECKHE AareHThbl, AHTHTUIEPUHCYJINHEMHUYECKHE areHTBHI,

aHTI/ITpOM60TI/ILIeCKI/Ie Ar€HTbhl, AHTHPCTUHOMNATHUYCCKUC arcHThI, aHTHHeprOHaTH‘{eCKHe
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areHThl, AHTHHE(PPONATHYECKHE AareHTbl, AHTUUIIEMHYECKHE AareHThbl, areHThl IPOTUB
OKUPEHUs], aHTUTUIEPIUITUAEMUYECKIE ar€HThI, aHTUTUIIEPTPUTITULEPUAEMUIECKIE areHThI,
AHTUTUIIEPXOJIECTEPUHEMUYECKHE AareHTbl, areHThl MPOTHB pPECTEHO03d, areHThl IMPOTUB
NMAHKpeaTuTa, CHIDKAIOIIUE COACp)KaHUE JIUMHIOB AareHTbl, AHOPEKTHUYECKHE BEIIECTBA,
yIYUIIAOIAEe MaMsITh areHTbl, areHTbl NMPOTHB AEMEHLUH, YJIYYLIAOIHe KOTHUTHBHYIO
(YHKIMIO areHThl, MOAABISIOIINE ANIeTUT areHThl U areHThl Ui JIeYeHUs 3a00JeBaHus
nepupepUIecKux apTepHil.

CoenuHeHMs COTIACHO HACTOALIEMY H300PETEHUIO MOXKHO MPUMEHSTh B KOMOMHALIUU
C JIOTIOJIHUTENbHBIM(-MH) TEPaneBTUYECKUM(-MH) areHToM(-aMH), BBIOPAaHHBIM H3 OIHOTO
WIN HECKOJBKHX, MPEINOYTHTEIbHO OAHOTO-TPEX CIENYIOLIUX TepaneBTUYECKUX areHTOB
IJISL JIEYSHUS] CepIeYHON HENOCTATOYHOCTU U OOJIe3HM KOPOHAPHBIX apTepHil: MHIHOHTOPHI
ACE, [-0Omokatopbl, AMypPETUKH, AQHTArOHUCTHI MHHEPAJOKOPTUKOMIHBIX PELENnTOpOB,
UHTHOUTOPbl pEHHMHA, OJIOKATOPbl KAJbLHEBBIX KAaHAJOB, AHTArOHHCTHI PELENTOPOB
aHruoTeHsuHa II, HUTpaThl, COENMHEHNsI HANIEPCTSHKN, HHOTPOITHBIE areHThl U ArOHHCTHI -
peuenTopa, AaHTUTHUIEPIMIUAEMUYECKHe areHTbl, AareHThbl, MOBBINAIOIINE YPOBEHb
JIMITONPOTENHOB BbICOKOW miotHocTH (HDL) B miasme, aHTHrHIEpXoiecTepHHEMHYECKHEe
areHThl, MHrUOMTOpPBHl OHMOCHHTe3a XonecTepuHa (Takue kak uHruoutoppr HMG CoA
penyktasbl), aroHuct LXR, npoOykon, panokcudeH, HUKOTHHOBAsl KUCJIOTA, HUALMHAMUL,
UHTUOUTOpPBI  a0COPOLIMM  XOJIECTepUHA, CEKBECTPAHTBHI JKEJYHBIX KHCIOT (Takue Kak
AHMOHOOOMEHHBIE CMOJIbI WJIM YETBEPTUYUHBIC AMHHBI (Hanpumep, XOJECTUPAMUH WU
KOJIECTHIION), WHAYKTOPBI pPELEeNnTOopa JIMIONPOTENHOB HHU3KOW IUIOTHOCTH, Kjodubdpar,
dbenodudbpar, Oenzodudpar, nunopudpar, remdpudpuszon, BuTaMuUH B, BuUTAaMUH Bi,
BUTAMHHBbI-AHTHOKCU/IAHTBI,  AHTUAMAOETHYECKHE  areHTbl, HMHTUOUTOpPbI  arperauuu
TPOMOOILIUTOB, AHTATrOHKUCTHI peLenTopa GUOPUHOTEeHA, ACTUPUH U MPOU3BOAHBIE (HUOPOEBOI
KHCJIOTBI.

CoenuHeHHs COTIaCHO U300PETEHHUIO MOKHO MPUMEHSITh B KOMOMHALIUU C OTHUM WJIN
HECKOJIbKUMH, TPENNOYTHTEIbHO ONHUM-TPEMS CIEAYIOLUIMMH  aHTUAHA0ETUYECKIMHU
areHTaMHu B 3aBUCUMOCTH OT K€JIaéMOW TapreTHou tepanuu. MccnenoBaHus mokasanu, 4To
MOAYJSIIMI0 uadera W THINEPIUNHAEMHH MOXKHO IOMOJHHUTENBHO VIIYVYLIUTH IyTEM
no0aBJieHUsI BTOPOTO areHTa K pekumy Tepanuu. [Ipumepsl aHTHIMAOETHUYECKHX areHTOB
BKJIFOYAIOT, HO O€3 OrpaHW4eHusi, CyJb(OHMIMOYEBHHBbI (TakHe KakK XJIOPIPOIMAMHI,
TOJNIOYTAMU, alleTOTEKCAMHJI, TOJa3aMH[, TIHOYPUA, TIIMKIA3UA, TJIMHA3a, TIIUMEMUPUI |
TIUNHA3HL), OUTryaHuzsl (Takue Kak MeT(GpOPMHH), THA3OJUANHANOHBI (TaKHE KaK CHIJIMTA30H,

MUOITUTAa30H, TPOTJIUTA30H U pOCI/IFJ'II/ITaSOH) U POACTBCHHBIC CeHCI/I6I/IJ'II/13aTOpr HUHCYJIMHA,
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TaKMe Kak CeJeKTHBHble M HecenekTuBHble akTtuBatopel PPARo, PPARP u PPARYy;
OErUIpOSTTHAHIPOCTEPOH (Takke HasbiBaeMmbli kak DHEA wunmum ee KOHBIOTHPOBAHHBIN
cnoxablii 3pup cynbdpar, DHEA-SO4); anturmoxokoptuxkounsl; uHruOutopelr TNFa;
uHruourop munentuawianentuaassl [V (DPP4) (Takoli kak CHUTArjMNTHH, CaKCATJHIITHH),
arouctel win aHanoru GLP-1 (Takue kak 5K3€HaTHN), HHTHOUTOPBI O-TJIFOKO3UA3bl (TaKkue
Kak akap003a, MUTJIUTOJ U BOTJINO03a), MPAMIIMHTH] (CHHTETHYECKHH aHAJIOT Y€JIOBEYECKOTr0
rOPMOHa aMHIJIMHA), JPYrHe CTHMYJISATOPBI CEKPELMH HMHCYJIMHA (Takhe KaK pernarjvHuf,
IJIMKBUAOH M HATETJIMHUI), WHCYJIMH, a TaKXKe€ TEPareBTUYECKHUE areHThbl, PACCMOTPEHHbIE
BBILIIE, IPEHA3HAUEHHBIE JUIsl JICUEHUs] CEPACUHON HEOCTATOYHOCTH U aTepPOCKIIEPO3a.

CoenuHeHMs COTIacHO U300PETEHNUI0 MOKHO MTPUMEHATh B KOMOMHALIUU C OTHUM WU
HECKOJIbKUMH, TMPENNOUTHTEIbHO OHUM-TPEMs, CIENYIOUUMH areHTaMHU NPOTHUB OXXUPEHMU,
BBIOpDAaHHBIMUA 13  (DEHIJIIPONAHONAMHHA, (EHTePMHHA, AUITWINPONHOHA, MAa3HHIOINA,
bendnypamuna, nexchendaypamuHa, (beHTrpamuHa, AreHTOB-arOHKCTOB Bs3-
apeHePruYecKOro penenTopa, CHOyTpaMHHa, HHIMOUTOPOB JKEJTyIOYHO-KUIIEYHOH JINIa3hl
(TaKuX Kak OpJIMCTAT) W JIENTHHOB. J[pyrue areHThbl, MPUMEHSIOUINECS B JICUEHUH OXKUPEHUSI
WIM HapyLIEHUH, CBSI3aHHBIX C OXHUPEHHUEM, BKJIKYAIOT Helpomnentun Y, 3HTEPOCTATHUH,
XOJIELUTOKUHNH, OoMOe3nH, amuinH, H3-THCTaMHHOBBIE pELENnTOpbl,  MOIYJSITOPHI
JIOTIAMHHOBOTO perientopa D>, MeTaHOLUT-CTUMYJIUPYIOIIUNA TOPMOH, KOPTHKOTPOITHH-
PHIM3HMHT (paKTOp, TaJJAHUH U FaMMa-aMUHOMACIISIHYI0 KUCIoTy (GABA).

IIpy WCHOJB30BAHMM B KOMOMHALMU C COENWHEHHSMU COTJIACHO HACTOSIIEMY
n300pETeHUI0 YKa3aHHbIE BBIIIE APYTrHe TEPANeBTHYECKHE AareHThl MOXKHO TPUMEHSITb,
HarpuMep, B KOJIMYECTBaX, YKa3aHHbIX B CripaBounuke Bpaua (Physicians’ Desk Reference),
a TaKke B MATEHTAaX NPUBEACHHBIX BBINIE, MM HHAYE OIPEINEJICHHBIX CIELUAIUCTOM B
JaHHOM 00JyacTu.

B wacrHOCTH, TIpW BBENEHWUW B BUAE €OUHOW JIEKAPCTBEHHOW (POPMBI CYLIECTBYET
BEPOSITHOCTb XUMHYECKOTO B3aMMOJACHCTBHSI MEXNYy KOMOWHHPOBAHHBIMH aKTUBHBIMH
uHrpenuentramu. 1o 5Toit nmpuunHe, KOrna COSAMHEHNE COTJIACHO HACTOSIIEMY U300PETEHUIO
U BTOPOH TepareBTUYECKUI areHT KOMOWHHPOBAHBI B €AMHYIO JIEKAPCTBEHHYIO (OpMY, OHU
COCTABJIEHBI TaK, YTO HECMOTPS HAa TO, YTO AKTUBHbIE WHIPEIUEHTHl KOMOMHHUPOBAHBI B
€IMHYIO JIEKAPCTBEHHYIO (HOopMy, (PU3NYECKH KOHTAKT MEXIY aKTHBHBIMH WHTPEIUEHTAMHU
CBEeIleH K MUHUMYyMy (TO €cTb yMeHblueH). Hanpumep, OnWH aKTHBHBIA MHIPEAUEHT MOXKET
COZIepKaTh SHTEPOCOMOOMIbHOE TTOKpBITHE. HaHeceHne 3HTepOCOMFOOMIBHOTO MOKPHITHS HA
OJIMH M3 aKTUBHBIX HHIPEHEHTOB MTO3BOJISIET HE TOJILKO CBECTH K MUHIMYMY KOHTaKT MEXKAY

KOM6I/IHI/IpOBaHHbIMI/I AKTUBHBIMH WHIPECAUCHTAMU, HO TAKXKE KOHTPOJIMPOBATH
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BBICBOOOXKIIEHHE OJHOTO W3 TAaKMX KOMIIOHEHTOB B JKEJYJIOYHO-KHIIEYHOM TPAKTE, TPHU
KOTOPOM OJMH M3 3THX KOMIIOHEHTOB BBICBOOOXKIAETCS HE B XKENYIKE, a CKOpee B TOHKOM
kumeyHnke. ONUH U3 aKTUBHBIX MHIPEAMEHTOB MOXET OBITh TaKXKe IOKPHIT MAaTEPHAJIOM,
KOTOpPBII o0ecreynBaeT 3aMeJICHHOE BBICBOOOXKIEHHE IO BCEMY SKEIYAOYHO-KUIIEYHOMY
TPaKTy, a TAKXKe€ CBOAWT K MUHUMYMY (PH3MUECKUIl KOHTAaKT MEXKAY KOMOWHHUPOBAHHBIMH
aKTUBHBIMU HMHrpeaueHtamu. Kpome TOro, KOMIIOHEHT € 3aMeIJIEHHBIM BBICBOOOKAECHUEM
MOXET OBbITb JOMOJHUTENBHO MOKPBIT SHTEPOCONIOOMIIBHBIM IOKPBITHEM TaKUM 00pa3oM,
YTO BBICBOOOXKEHHE 3TOr0 KOMIIOHEHTa MPOUCXOAUT TOJIBKO B TOHKOW kuiuke. Eme oaun
MOJXO/ BKJIIOUAET COCTaB KOMOMHMPOBAHHOTO Ipernapara, B KOTOPOM OJIWH KOMIIOHEHT
IOKPBIT ~ TOJHUMEPOM,  OOECNEeYHBAIOIIUM  3aMEeIJIEHHOE  BBICBOOOXKIEHUE  W/HIN
BBICBOOOJKJIEHHE B TOHKYIO KUIIKY, U JPYTrOfl KOMIIOHEHT TaK>Ke MOKPBIT ITOJIUMEPOM, TAKUM
KaK MajioBsi3kasi runpokcurnporiMeriineionosda (HPMC), win npyrumu noaxonsiuumu
Marepuanamy, OOLIEH3BECTHBIMU B JAaHHOH OOJACTH, AN OMOJHHUTENBHOTO pa3AeIeHusI
AKTHBHBIX KOMIOHEHTOB. [lolmMepHOe MOKPBITHE MO3BOJISET OOECTIEYUTD JOMOIHUTENIbHBIH
Gapbep A B3aMMOJEHCTBYSI C IPYTUM KOMIIOHEHTOM.

BrlimeykaszaHHble, a Takke APyrHe CrnocoObl o0ecreueHnss MUHUMAIBHOTO KOHTAKTa
MEX1y  KOMIIOHEHTaMH KOMOMHHPOBAaHHBIX  IIPENapaToB  COIJIACHO  HACTOSILIEMY
n300peTEeHNI0, HE3aBUCHMO OT TOTO, BBOISTCS JIM OHU B €AMHON JIEKAPCTBEHHOU (opme Win
¢opMax, BBOAMMBIX pa3fesibHO, OFHAKO MapauleIbHO OJHUM U TEM K€ CIOoCOOOM, CTaHyT
OYEBHIIHbI CIHEIHAINCTaM B JaHHOHW OONAaCTHM TpPU O3HAKOMJICHMH C HACTOSIIHUM
u300peTeHueM.

CoenuHeHHs COTIACHO HACTOSIIIEMY M300PETEHHIO MOYKHO BBOIUTH OTHAEIBHO HIIU B
KOMOWHAIMH C OJHUM HJIH HECKOJIbKMMH JONOJHUTEIbHBIMUA TEPANIeBTUYECKIMU ar€HTaMH.
ITon «BBOAMTHL B KOMOWMHALIMMY» WM «KOMOMHHMPOBAHHAS TEPAIUS» IMOAPA3yMEBAETCS, YTO
COEIMHEHHUE COTIACHO HACTOSIIEMY M300PETEHHIO U OMH HJI HECKOJBKO JOMOJHHUTEIbHBIX
TEPANeBTHUECKUX AareHTOB BBOISAT OJHOBPEMEHHO MIICKONMHUTAOLIEMY, MOIBEPracMoOMy
neuennto. I1pu BBeneHNH B KOMOMHALIMU KaXblii KOMIIOHEHT MOJKET OBbITh BBEIEH B TO )K€
camMoe BpeMsl WJIM NOCIEeNOBATEIbHO B JIIOOOM MOPSZIKE B PAa3IMYHBIE MOMEHTHI BPEMEHH.
Taxum 06pa3oM, Kakablii KOMIIOHEHT MOXET OBITh BBEIEH OTHEJIBHO, HO TOCTATOYHO OJIN3KO
0 BPEMEHH, C TeM, YTOOBI 00ECTIEUUTD JKENAEMbIN TePANIeBTUIECKHIH 3P QEKT.

CoenuHeHHs COTJIACHO HACTOSIIEMY HM300PETEHHMIO TakKKe NMPHUMEHSIOT B Ka4eCTBE
CTaHIAPTOB MM peepEeHCHBIX COSNNHEHNI, HAPUMEp, B KA4eCTBE CTAHIApTa Ka4eCTBa WIIH
KOHTPOJISI B TECTaX WJIHM aHAJHM3aX, B KOTOpPbIE BOBJEYEHA AKTHBHOCTH peuentopa APJ u

anennHa. Takue COCAUHEHUA MOTYT OBITH NpeaAcCTaBJICHbI B BUAC KOMMEPYECKOTO Ha6opa,
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HATpuMep, Al UCIONb30BaHUS B (papMalleBTUYECKOM HCCIENOBAHUH, B KOTOPOE BOBJIIEUEH
peuentop APJ u anenuH WiIM aKTUBHOCTb B OTHOLIEHMH CEpPAEYHOM HEAOCTATOYHOCTH.
Hanpuwmep, coenrHeHne COrNIaCHO HACTOSIIIEMY H300PETEHHIO0 MOKHO MTPUMEHSTh B KAUECTBE
pedepeHcHOro coenuHEHHs B aHANM3€ U CPABHEHHs €ro M3BECTHOM aKTUBHOCTH C
COEAMHEHUEM C HEM3BECTHON aKTHBHOCTBHIO. JTO IMO3BOJUT 3KCHEPUMEHTATOpy yOemuThbcs,
YTO aHAJIM3 BBINIOJHEH JOJUKHBIM 00pa3oM M OOECHeuUT OCHOBY Ui CPaBHEHMs, OCOOEHHO
€CIIM TeCTUPYEMOE COEAMHEHHUE SIBJISETCS MPOU3BOAHBIM pedepeHcHoro coenuHenus. llpu
pa3paboTke HOBBIX AaHAJIM30B WM IIPOTOKOJIOB, COEOUHEHHS COTJIACHO HACTOALIEMY
n300pETEHNIO MOTYT OBITH HCIIOJIb30BAaHbI IJIs1 TECTHPOBaHUs UX 3(PdexTuBHOCTH.

CoenuHeHMss COIJIACHO HACTOSIIIEMY H300PETEHHIO MOXKHO TAaKXK€ HPUMEHITh B
JUArHOCTHYECKUX aHaIn3ax, Bkmodaromux APJ u anenus.

Hacrosimee nzo0pereHne Tak:ke OXBaThIBAET rOTOBOE U3zenne. Kcmonp3yemblii 31ech
TEPMUH «TOTOBOE HM3/€JIHe» BKIOYAET, HO O0e3 orpaHu4eHus, Habopsl M ynakoBku. I'oToBoe
u3ZeNue COMNIACHO HACTOsIIEeMy H300peTeHur0 conepkut. (a) mepsblii koHTeliHep, (b)
(bapMaLeBTHYECKYIO KOMITO3HLIUIO, PACIIONOKEHHYIO BHYTPH IEPBOrO KOHTEHHEpa, MPH 3TOM
KOMITO3MLIMST COAEPIKUT NEepBBbIH TEeparneBTUUECKHH AareHT, NPeACTaBISIIOMUN  coOoit
COEIMHEHNE COTJIACHO HACTOSIIEMY M300PETeHHIO N ero (hapMaleBTHUECKH MPUEMIIEMYIO
coieByro  ¢popMmy, ©u (C) JIMCTOK-BKJIQABIII B  YIAKOBKE, YyKa3bIBAKOIIUN, YTO
(bapMaLEeBTHYECKYI0 KOMITO3ULIMIO MOYKHO TPUMEHSITb UISl JICYEHUS] W/ TPOQPHIAKTHKA
MHOKeCTBa 3a00JIeBaHUI UM HapYLIEHUH, CBs3aHHBIX ¢ APJ U anenuHOM (KaK OmpeneseHo
panee). B nmpyrom BapuaHTe OCYIIECTBJICHHUS JHCTOK-BKJIAIBII B YIIAKOBKE YKa3bIBAET, YTO
(bapMaLeBTHYECKYI0 KOMIIO3HLUI) MOXHO TPUMEHATh B KOMOMHAIMHU (KaK ONpenesieHo
paHee) CO BTOPbIM TEPANEBTHUECKUM areHTOM [UIA JIEYeHUS W/WiIH TNPOQUIAKTHKU
MHO>KeCTBa 3a00JIeBaHMI WM HapylieHud, cBs3aHHbIX ¢ APJ u anmemunom. Kpome Toro,
rOTOBOE U3JIEJIHE MOKET cozepskaTh: (d) BTOpoiil KOHTEHHEep, MpH 3TOM KOMIOHEHTHI (a) 1 (b)
PAacIIoNIO’KeHbl BO BTOPOM KOHTEHHEpE, U KOMITIOHEHT (C) HaXOOUTCS BHYTPHU MIIH BHE BTOPOTO
KOHTelHepa. BeIpaskeHne «pacroyoKEHHBIN B IEPBOM U BO BTOPOM KOHTEMHEPax» O3HAYAET,
YTO COOTBETCTBYIOLUN KOHTEIHEpP COAEPKUT NPEAMET B IpefiesiaX ero rpaHull.

IlepBrIii KOHTEHHEP NpPENCTaBIsAET COOOH €MKOCTb, HCIOJNB3YEMYIO MJIsl XPaHEHHs
bapMaleBTHYECKOW KOMIIO3UIUH. JTOT KOHTEHHEp MOXKeT OBbIThb HCHOJB30BAH IS
W3TOTOBJICHHS, XPAHEHHUS], TIEPEBO3KU W/MII MHIUBUYaJIbHONH/MaccoBoi mpoxaxku. [lepsorit
KOHTeHHep TpeaHa3HA4YeH i ConepkaHusl OyThUIKH, OaHkH, (prakoHa, KOJOBI, MIMpHUIA,

npobupku (nanpumep, ISl Tperapata B BUAE KpeMa) WM JIOOOH JApPyrod €MKOCTH,
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UCTIONB3YEMON ISl M3TOTOBJICHUS, XPAaHEHHsI WIM PACHPOCTPAHEHUs (apMarieBTUIECKOro
NPOAYKTA.

Bropoii koHTeliHep npexacTaBisieT coO0H KOHTEHHEp, MCIONB3yEeMbIH IS XPaHEHHs
NepBOr0O KOHTEHHEpa M, HeoOs13aTeNbHO, JINCTKA-BKJIAbIIa B yrakoBke. IIpumeps! BTOpOro
KOHTEWHepa BKJIIOYAIOT, HO Oe3 OrpaHuueHusi, KOpoOKW (Hmampumep, W3 KapTOHA WIH
IUIACTHKA), SIIIUKH, KOpoOa, makeTol (nHanpumep, OyMakHble WIM IUIACTHKOBBIE ITAKETBHI),
CYMKHM M MEIIKH. JIMCTOK-BKJAIbIII B YNAKOBKE MOXKET OBITh (PM3MUECKU NPUKPEIIEH K
HapY>KHOW MOBEPXHOCTHU NEPBOTO KOHTEHHEPA C MOMOIIBIO JIEHTBI, KJiesl, CKOOKH MJIH IPYTUM
CIIOCOOOM KpETUIEHHsI, U OH MOXKET OCTaThCsl BHYTPH BTOPOro KOHTEHHepa 0e3 Kakux-1udo
(bU3NIECKUX CPEACTB KPEIUIEHHsI K IEPBOMY KOHTEHHepY. AJNbTEPHATUBHO, JINCTOK-BKJIAIBILI
B YIIAaKOBKE NOMEINAETCs] Ha BHEIIHEH CTOpPOHE BTOPOro KoHtelHepa. Eciau oH pacnonokeH
Ha BHELIHEH CTOpPOHE BTOPOrO KOHTEHHEepa, MPEANOYTHTENbHO, YTOObI JHCTOK-BKJIAIBIN B
yrnakoBke ObUT (U3MYECKH MPUKPEIUIEH C IMOMOINBIO JICHTBI, KJes, CKOOBI HJIM IPyroro
criocoba KperuieHust. AJbTepHATUBHO, OH MOKET HAXOIUThCS B HEITOCPEACTBEHHOM ONN30CTH
WIN HAaxOOUTbCS HAa BHELIHEH IOBEPXHOCTH BTOPOrO KOHTeHHepa Oe3 (u3HUecKoro
HPUKPETICHMSI.

JIMCTOK-BKJIAABIN B YIIAKOBKE MPEACTABISAET COOOM 3TUKETKY, SPIBIK, MapKep U T.1I.,
KOTOpast COAEpPKHUT HWHGOOPMALUIO, OTHOCAIIYIOCS K (hapMaleBTHYECKOW KOMITO3ULHH,
pacIoNO’KeHHON BHYTPHU mepBoro koHteiHepa. Coneprkanue MHGOPMAIMH, KaK MPaBUIIO,
OTIPENeNSIeTCS] PEryJUPYIOLUIMM OPraHOM, OINpPenessIomuM 00JacTb, B KOTOPOH TOTOBOE
usJzienue qOJIKHO ObITh ipoaano (Hanpumep, Ynpasienue CIIIA no caHuTapHOMY HaI30py 3a
Ka4eCTBOM muUIIEeBbIX mnpoaykTtoB u MeaukameHToB (United States Food and Drug
Administration). I[TpennoyTHTENIBHO, JUCTO-BKJIAABIII B YIAKOBKE KOHKPETHO H3JIaraer
MOKa3aHMsA, Ui KOTOpPBIX ObLTa omoOpeHa QapmareBTHYeCKass KOMMIO3HLMS. JIMCTOK-
BKJIAIBIII MOKET ObITh M3TOTOBJIEH U3 JIIOOOrO MaTepualia, Ha KOTOPOM YEJIOBEK MOKET
NPOYUTATh COAEPIKAIIYIOCS B HEM HJIM HA HeM HH(popmaiuio. [IpeanodYTuTenbHo, JTUCTOK-
BKJIQ/IBIII B YIIAKOBKE MPENCTABIISET COOOM MPUTrOAHBIN AJIs MeYaTaHusl MaTepual (Hanpumep,
Oymary, TUIaCTHK, KapTOH, (oibry, KJeikyro OymMary MM IJIaCTHK U T.JA.), HA KOTOPOM
(GOpPMUPYIOT HYKHYIO WHPOPMALUIO (Hanpumep, HaTieuaTaHHAs WJTH HAHECEHHAs ).

Jlpyrue npu3Haku U300pETEHHsI CTAHYT OYEBHIHBIMU B XOJ€ CIEAYIOLINX OMUCAHUN
WIIFOCTPATHBHBIX BAPHAHTOB OCYILIECTBIIEHHs, KOTOpbIE NPHUBENEHBbI Ui HILTIOCTPALUU
n300peTeHNs U He MPeIHA3HAUYEHBI U1l €r0 OTPAHUYCHUS.

VI. Ilpumeps!
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Cnenyrolue  ganee  HpUMephbl,  IOKa3blBAKOIME  KOHKPETHbIE  BapUAaHTbI
OCYIIECTBIIEHUs] W300PETEeHHUs, MPEJIaraloTCs TOJNBKO B KAaueCTBE WJUIFOCTPALMM U HE
npeaHa3HadeHbl UIs OorpaHuueHus: oOvema wuzoOpereHusi. COKpalleHHs W XUMHYECKHE
CHMBOJIBI IMEIOT CBOU OOBIYHBIE M OOLIETIPUHATHIE 3HAYEHUs, €CII HE yKa3aHo uHoe. Ecnu
HE VYKa3aHO WHOE, COEOMHEHHUs, OIMCAHHbIE 371€Ch, OBLIM TIIOJyY€HBbl, BBIAENEHBI U
OXapaKTEePU30BaHbl C UCIOJIb30BAHUEM CXEM U JIPYTUX CIOCOOOB, OMHCAHHBIX B HACTOSINEM
JOKYMEHTE, MJIH MOTYT OBITh MOJTYy4€HBI C UCTIOJIb30BAHHEM TOT'O JK€ CAMOTO.

Crnernumanucty B faHHOW oOjactu OyAeT MOHATHO, YTO TUAPOKCHUIHMPHUMUIUHOH B
MOJIEKYJIE MOXKET TayTOMEPU30BAaThCS B JBE Pa3IMUYHbIE €HOJIbHbIE (POPMBI, KaK MOKAa3aHO B
caeayroouieM ypasHeHnH, B KOTOpoM R1, R2 u R3 aBasroTCA TakuMu, Kak ONPEAEsIEHO BbILIE,
IpU 3TOM HU300peTeHHEe OXBAThIBAET BCE BO3MOXKHBIE TAayTOMEpBI, JaXke €CIIU CTPYKTypa

IMOKAa3bIBACT TOJIBKO OJWH U3 HUX.

Rd Rd
oH 1-3 o 1-3
N Rd N Rd
J ayTomepusm || |
R N7 O ——— R N7 OH

(alk)o-2 (alk)o.

Onucanne ananutnyecknx meronos LCMS:

Meron A: Kosnounka: Waters Acquity UPLC BEH C18, 2,1 x 50 MM, pa3mep 4acTHIl
1,7 mxm; nonBrkHas daza A: 5:95 ACN: Boma ¢ 10 MM NH4OAc; nonerkHas dasza B: 95:5
ACN:Boma ¢ 10 MM NH4OAc; temneparypa: 50 °C; rpaauent: 0-100% B B Teuenue 3
MUHYT, 3aTeM yzaepkuBaHue B TeueHue 0,75 munyT npu 100% B, cxopocts moroka: 1,11
wi/muH, Y @-o6Hapyxkenue npu 220 HM.

Meron B: Kononka: Waters Acquity UPLC BEH C18, 2,1 x 50 MM, pa3mep 4acTwil
1,7 mxMm; nomsmwkHas dasa A: 5:95 ACN:soma ¢ 0,1% TFA; nonemwkHas ¢asa B: 95:5
ACN:Boma ¢ 0,1% TFA; temneparypa: 50 °C; rpaaguent: 0-100% B B Teuenue 3 MuHYyT,
3ateM yaeps;kuBanue B Teuenue 0,75 munyt npu 100% B; ckopocts moroka: 1,11 mu/muH;
Y®-o6Hapysxenue npu 220 HM.

Merton C: Kononka: PHENOMENEX® Luna 3 mxkm C18 (2,0 x 30 MM); moaBIKHAs
dasza A: 10:90 MeOH:Bona ¢ 0,1% TFA; nonsmwkHast ¢asa B: 90:10 MeOH:sona ¢ 0,1%
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TFA; rpaguent: 0-100% B B TeueHue 2 MHUHYT, 3aTeM yJep:KUBaHHE B TeueHUE| MUHYTHI
npu 100% B; ckopocts notoka: 1 ma/mus; Y ®-o0HapyskeHue mpu 220 HM.

Meron D: Waters Acquity UPLC BEH C18, 2,1 x 50 mm, pasmep yactun 1,7 MKkM
yactui, nonsrskHas ¢asza A: Boma ¢ 0,1% TFA; monemwkHas ¢asa B: ACN ¢ 0,1% TFA;
rpaaueHt: 2-98% B B Teuenue 1 mMuHyTHl, 3aTeM ynaep:kuBaHue B TedeHue 0,5 MUHYT mpu
98% B; ckopoctb notoka: 0,8 mn/mun; YP-o0HapykeHue mpu 220 HM.

Meron E: Jlunelinblii rpagueHT ¢ ucnojib3oBaHueM pacteoputenst A (10% MeOH,
90% Bonpl, 0,1% TFA) u pactsoputens B (90% MeOH, 10% sonsl, 0,1% TFA); 0-100%
pactBopurenss B B Tedenue 4 mun, a 3areM 100% pactBopurenss B B TeueHue 1 muH.
Kononka: PHENOMENEX® Luna 3 mxm C18 (2,0 x 50 mm). Cxopocts noroka 0,8 mi/mMuH.

ITpumep 1
3-(2,6-numeTokcudennn)-6-ruapokcu-2-(3-merunoytun)-5-{[4-(2-okco-1,2-

AUTHAPONUPUANH- 1 -uim)bernn | meTn § -3,4-IMrugponupuMUAnH-4-0H

NH,
OH (COCI)
/\O/\n/ 2 /\O/ﬁrNHZ TFAA 97% o Neny  + O O
o] o]
3ateM NHj
uHEHUE 1
67% Coenunenue la Coenumerme 1b
AlMe;s, Tosyou \/O\)LNH Et0”~" 0kt \/0\)\ | Cocmucrme 1e
110°C, 57% A0 SN NaH, nBuOH A0 O\ LixCOs, TBAI, 30%
110°C, 26%
CocmuneHue 1c Coemunenue 1d

N X (@] N NS N
'm ')l |
\/O\)\N 0 ,\@ + \/O\)\N o X

ITpmmep 1 Ipumep 17

Coenunenue la. 2-3ToKCHaLIETAMUN

K nepememanHOMy pacTBOpy 2-3TOKCHYKCYyCHOH kucnotsl (1,5 r, 14 mmons) B DCM
(20 mu1) mpu 0 °C pobasmsuu okcamutxiopun (8,7 mu, 17 mmons) ¢ nocnenyomum DMF (2
Karin). PeakiiMoHHY cMech ocTaBisui A0 aoctwkenus RT u mepememuBanu B TeueHue 3
4. PeaklMOHHYIO CMECh KOHLEHTPUPOBAIN INpPHU MOHWKEHHOM [ABJIEHUU U PACTBOPSUIM B
DCM (20 mn). MennenHo noGammsmun ammuak (20,6 mun, 144 mmons) (7 M B MeOH) u
PEAaKLHOHHYK) CMeCh IepeMelluBajid B TeueHHWe 16 4. PeakuuMoHHYHO CMeCh

KOHLIEHTPUPOBAIM TP TOHIKEHHOM JaBieHuu, pactBopsuii B DCM, ¢unbTpoBasn u
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TBEPAOE BEILIECTBO MAOMOJHUTENbHO MNpoMbiBaid DCM. ®unbTpaT KOHLEHTPUPOBAIU C
nonyuenneM Coemunennst la (1 r, 9,7 mMmonb, Beixonm 67%) B BHOe 0e€JIOro TBEPAOTO
BemectBa. 1H AMP (500 MI'u, CDCIs) 6 6.51 (br s, 1H), 5.46 (br s, 1H), 3.94 (s, 2H), 3.59
(q, /J=6.8 Hz, 2H), 1.25 (t, /= 7.2 Hz, 3H).

Coenunenne 1b. 2-3TOKCHALIETOHUTPII

K nepememannomy pacteopy Coenunenus la (1,0 r, 9,7 mmonn) 8 THF (10 mi) mpu
0 °C pobGasnsanu nupuauH (1,6 mu, 19 mmons) ¢ nocnenyrouum TFAA (6,9 mi, 49 mmonb).
PeakunoHHyr0 cMech nepeMelinBaid B TeueHHEe | 4. B peaklMOHHYK CMECh OCTOPOKHO
nobasynsimn BoxHbI pactBop NaHCOs no moctmwkenuss pH = 8. PeakumnonHyro cmech
skcrparuposasii DCM (2X). Opranuyeckue Cliou OTAEISUTH, OOBEIUHSIIM U JOIOJTHUTEIHLHO
npoMeiBasin 1IN HCl. Opranugeckuit cnoéi cymmnu Hagy MgSOs, dunsTpoBau #
KOHLIEHTPUPOBaIH B Bakyyme ¢ nonyueHuem Coenunenus 1b (0,80 r, 9,4 mmonb, Beixon 97
%) B Buae xenroit xunkoctu. 1H AMP (500 MI'y, CDCls) 6 4.24 (s, 2H), 3.66 (q, J = 6.9
Hz, 2H), 1.27 (t, /= 6.9 Hz, 3H).

Coenunenne 1c. N-(2,6-numeroxcudeHm)-2-3TOKCHALIETUMHIIAMHU

Tpumerunamomunuii (4,7 mn, 9,4 MMoONb) TO KaruisiM JOOABJISLUTH B pacTBOp 2,6-
numetokcuanmuHa (1,2 v, 7,8 mmons) u Coenunenust 1b (0,80 r, 9,4 mmosb) B Tonyose (10
MJI) TIpU OXJIAKIAEHUM Ha JensHoi Oane. Ilocne 3aBepineHus H0OaBJIEHHS PEAKIHMOHHYIO
cmech Harpesanu a0 110 °C u mepemelinBanu MpH 3TOH Temrieparype B TedeHHe 14 4.
OXJNaXAEHHYI0 PEaKIMOHHYID CMECh pPaclpelesuld MeXIy HACBIIIEHHbIM pPacTBOPOM
cermeroBoii comu u  EtOAc. Opranudeckywo ¢asy otmemsum, cymwim Hag MgSOs,
(UIBbTPOBAIHM U KOHLIEHTPUPOBAIU NPU MOHMKEHHOM naBiieHuu. OOpa3oBaBIIUIHCS OCTaTOK
NOMeIIaan Ha KOJOHKY ¢ cuimkaresneM (120 r) u smouposanu 0-20% 20% MeOH/DCM B
0,5% TEA/DCM c¢ nonyuennem Coenunenusi 1c (1,1 r, 4,5 mmonb, 57 %) B BUIAE
KOpU4HEBOH xuakoctu. MS m/z =239.0 (M+H). 1H SAMP (500 MI'y, CDCls) 6 7.01(t, J =
8.3 Hz, 1H), 6.62 (d, /= 7.7 Hz, 2H), 5.32 (s, 2H), 4.88 (br s, 2H), 431 (s, 2H), 3.82 (s, 6H),
3.62-3.73 (m, 2H), 1.19-1.33 (m, 3H).

Coenunenue 1d. 1-(2,6-numeToxkcudeHnT)-2-(3 TOKCUMETHIT )-6-
ruapokcunupuMuauH-4( 1 H)-on

K pacteopy Coenunenust 1c (300 mr, 1,3 mmonb) u gustunmanonara (1,0 mu, 6,3
mmoib) B BUOH (5 mut) nopumsimu no6asnsiin NaH (252 wmr, 6,30 mmone). Habmromanoch
BhIZENIeHHe Ta3a. [locie npekpalneHus BbIIENEeHUs ra3a PEaKIHOHHYI0 CMECh TEPEMELITHBAIN
npu 110 °C B Treuenue 2 4, 3arem npu 130 °C B TedyeHue 6 4. PeakinOHHYIO CMeCh OCTaBJISIIH

OXJIaXXKJaTbCsa 10 RT m ocrarok KOHUOCHTPUPOBAJIX MPU TMMOHUXKXCHHOM HaBJICHUWU IJIsd
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ymenblieHuss obvema BuOH.  IlomyuenHeni ocratok pactBopsuin B Boge U DCM.
Opranngeckuii cnol ornensy, ey Hag MgSOs, GuibTpoBaid U KOHIEHTPHPOBAIH B
Bakyyme. OcCTaTok momemiany Ha KOJIOHKY ¢ cuiukarenem (40 r) u smouposamu 0-20%
MeOH B DCM c¢ nonyuenne Coenunenusi 1d (100 mr, 0,30 mmonb, Bbxox 26 %) B BUIE
CBETJIO-KOpUYHEBOH >kxunkoct. MS m/z = 239.0 (M+H). 1H AMP (500 MI'y, CDsOD) &
7.47(t,J= 8.5 Hz, 1H), 6.81 (d, /= 8.5 Hz, 2H), 5.52 (s, 1H), 4.05 (s, 2H), 3.81 (s, 6H), 3.39
(q, /=69 Hz, 2H), 1.08 (t, /= 6.9 Hz, 3H).

Coenunenue le. 1-(4-(xnopmermn)benmn)mupunus-2(1H)-on

K nepememannomy pactBopy 1-(4-(ruppoxcumernn)penmn)nupuans-2(1H)-ona (150
mr, 0,7 mmonp) B CHCIl3 (5 mi) mobapmsmu tuonmnxmopun (0,16 min, 2,2 MModb).
PeaxuuonHyro cmecp Harpesanu A0 78 °C B TedueHue 2 4. PeakLlMOHHYIO CMeCh OCTaBJISLIU
OXJIAXKIATbCSl W KOHLEHTpUpOBadu B Bakyyme. (OCTaTOK MOMEIATM HA KOJIOHKY C
cunukareneMm (24 r) u smoupoanu 20-100% EtOAc B rekcanax, 3arem 0-20% MeOH B
DCM c¢ nonyvyenue Coenunenust le (150 mr, 0,70 mmonb, Bbixon 92 %) B Buae Oenoro
TBepaoro Bemectsa. MS m/z =222.0 (M+H). 1H AMP (500 MI'u, CDCl3) 6 7.52 (d, J=8.5
Hz, 2H), 7.38-7.42 (m, 3H), 7.32 (dd, J = 2.8, 6.3 Hz, 1H), 6.67 (d, J= 8.8 Hz, 1H), 6.24 (t, J
=8.0 Hz, 1H), 4.63 (s, 2H).

Ipumep 1. 3-(2,6-aumeroxcudennn)-6-ruapokcu-2-(3-merundytuin)-5-{ [4-(2-okco-
1,2-guruaponupunus- 1 -un)denun|mernn } -3 ,4- AMTHIPOTUPUMHUIUH-4-0OH

K cycnensun Coemnunenus 1d (13 wmr, 0,040 mmonb) u Coenunenust le (11,2 wmr,
0,0500 mmonb) B anierone (1 mut) u Boxe (0,1 mu) nobasnsim kapbownar nutust (6,3 mr, 0,090
mmodb) u TBAI (7,8 mr, 0,02 mmonb). Peakiimonnyro cmeck HarpeBaiu npu S0 °C B TeyeHue
20 4. PeakunoHHYIO cMeCh (PUIBTPOBAIN U KOHLEHTPUPOBAIU TP MOHKEHHOM JaBJICHHUH.
Ocrarok ounmranu npenaparusaoit LC/MS B cnenyromux ycnoBusix: kononka: XBridge C18,
19 x 200 MM, pasmep HacTull 5 MkM; nonBrskHas asza A: 5:95 aneronurpunsona ¢ 10 MM
arieraTa aMMOHUsI, TonBXKHAs ¢aza B: 95:5 aueronutpun:Boga ¢ 10 MM anerata aMMOHUS,
rpaauent: 10-55% B 3a 25 munHyT, 3aTeM BhiAepkuBaHue B TedeHue 5 MUHYT npu 100% B;
cKopocTh motoka: 20 mu/MuH. @pakiun, coneprKamue KeJaeMblii TPOAYKT, OOBENUHSIIN U
CYLIMJIM HA POTOPHOM HCIIApUTEe C MOJNyYEeHHEM COeMHEeHHs 1o npumepy 1 (6,4 Mr, BbIXO[
31 %) B Bune Oenoro TBepaoro Bemecrsa. OkumaeMasi YUCTOTA 1O JaHHBIM aHanu3a LCMS
cocrasuna 95%, meron A HPLC, Rt = 1,27 mun, MS m/z = 490.1 (M+H). 1H AMP (500
MI'u, DMSO-d6) 6 7.63 (d, J= 6.7 Hz, 1H), 7.48-7.51 (m, 1H), 7.41 (t, /= 8.5 Hz, 1H), 7.35
(d, /=82 Hz, 2H), 7.25 (d, J = 8.2 Hz, 2H), 6.80 (d, J = 8.5 Hz, 2H), 6.47 (d, J = 9.2 Hz,
1H), 6.29 (t, /= 5.8 Hz, 1H), 3.90 (s, 2H), 3.75 (s, 6H), 3.66 (s, 2H), 3.26 (q, /= 7.0 Hz, 2H),
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0.97 (t, J=17.0 Hz, 3H). [inana3on 3¢ ¢dexruBnoii konuertpauuu ECso cAMP APJ genosexa:
C. TIlpumep 1’. O-AnkwnupoBaHHBI mpoaykT mo mpumepy 17 (5,0 wmr, 24%) Ttakske
BBIJIENISIIN U3 TAKOH XK€ peakuuu B BUAe OEoro TBepAoro BemecTsa. PacdyeTHast 4ucTOTa 11O
naHHbiM aHanmu3a LCMS cocraBuna 95%, meton A HPLC, Rt = 1,55 mun, MS m/z = 490,1
(M+H). Pernoxummuto ornpenensim UCXOAs U3 JaHHBIX ABYMepHOMH criekTpockonuu 2D-AMP.
1H AMP (500 MI'u, DMSO-d6) & 7.68 (d, /J=8.2 Hz, 1H), 7.63 (d, J = 8.2 Hz, 2H), 7.54 (dt,
J=18,7.0Hz 1H), 747 (d, J = 8.5 Hz, 2H), 7.46 (t, /= 8.6 Hz, 1H), 6.84 (d, J = 8.5 Hz,
2H), 6.50 (d, /= 9.2 Hz, 1H), 6.34 (t, /= 7.3 Hz, 1H), 5.76 (s, 1H), 5.36 (s, 2H), 3.98 (s, 2H),
3.76 (s, 6H), 3.33 (q, /= 7.0 Hz, 2H), 1.00 (t, /= 7.0 Hz, 3H).

CoenuHenust o npumepam 2-36 mojydaid B COOTBETCTBHUHU C OOIIeH MeTOIHKOM,

ONMCaHHOU B npumMepe 1.
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npume
pa

Crpykrypa

HasBanue

AMP

2-0ytun-3-(2,6-
IUMETOKCU(PEHNT)-O-THAPOKCH-
5-[(4-meTokcudenmn)mern]-
3,4-AuruaponupuMUINH-4-0H

1H SIMP (500 MT'w, XJIOPO®OPM-d) d
745 (t,J=8.5Hz, 1H), 7.33 (d, ] = 8.5 Hz,
2H), 6.79 (d, J = 8.5 Hz, 2H), 6.70 (d, ] =
8.5 Hz, 2H), 3.79 (s, 6H), 3.77 (s, 3H), 3.73
(s, 2H), 2.51 (t, J = 8.0 Hz, 2H), 1.47 (m,
2H), 1.24 (m, 2H), 0.75 (t, J = 7.4 Hz, 3H)

2-OyTun-6-rugpokcu-3-(2-
MeToKcudeHmn)-5-[(4-
MeTokcueHut)MeTui|-3,4-
TUTHAPONUPUMUINH-4-0H

1H SMP (500 MI'w, XJIOPO®OPM-d) d
7.57 -7.51 (m, 1H), 7.36 - 7.32 (m, 2H),
7.15 - 7.12 (m, 2H), 7.10 (d, J=8.5 Hz, 1H),
6.82 - 6.77 (m, 2H), 3.82 (s, 3H), 3.77 (s,
3H), 3.76 - 3.67 (m, 2H), 2.67 - 2.59 (m,
1H), 2.51 - 2.44 (m, 1H), 1.56 - 1.46 (m,
2H), 1.29 - 1.19 (m, 3H), 0.75 (t, J=7.3 Hz,
3H)

2-6ytun-3-(2,6-
IUMETOKCU(DEHII)-O-THAPOKCH-
5-{[4-(1,2,4-okcamuazon-3-
wi)enwn |merun }-3,4-
OUTHAPONUPUMHINH-4-0H

1H SIMP (500 MI'n;, DMSO-d6) d 9.67 (s,
1H), 7.93 (d, J = 8.2 Hz, 2H), 7.45 (t,J =
8.5 Hz, 2H), 7.42 (d, ] = 8.2 Hz, 2H), 6.84
(d, 7= 8.5 Hz, 2H), 3.75 (s, 6H), 3.69 (s,
2H), 2.20 (t, ] = 7.6 Hz, 2H), 1.45 (m, 2H),

1.16 (m, 2H), 0.72 (t, J = 7.3 Hz, 3H)

Rt(mun)| duam.ad.
MeTOx | KOHIL
M+H |cAMP APJ
321 E

425.1 B
325 E

395.1 ¢
1.57 A

463.2 A
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2-0ytun-3-(2,6-

numetokcudenmn)-6-ruapokcu-|7.43 (t, J =7.4 Hz, 1H), 7.34(d, J =7.3 Hz,

5-{[4-(1H-upazon-1-
wn)pernn | merun }-3,4-
OUTUIPONMUPUMHUIUH-4-0H

1H SIMP (500 MI', DMSO-d6) d 8.40 (s,
1H), 7.71 (s, 1H), 7.68 (d, J = 7.7 Hz, 2H),

2H), 6.82 (d, J = 6.8 Hz, 2H), 6.51 (s, 1H),
3.76 (s, 6H), 3.61 (s, 2H), 2.16 (t, T = 7.6

Hz, 2H), 1.43 (m, 2H), 1.15 (m, 2H), 0.71
(t, ] =7.3 Hz, 3H)

1.53 A
461.5

2-0ytun-3-(2,6-

numMeTokcudenmn)-5-{[2-dprop-

4-(1,2,4-okcanmnazon-3-

WT)(peHIIT | MEeTHI § -6-THIPOKCH-
3,4-nUuruAponupUMHUINH-4-0H

1H SIMP (500 MT', DMSO-d6) d 9.73 (s,

1H), 7.80 (d, J =7.9 Hz, 1H), 7.72 (d, ] =

9.5 Hz, 1H), 7.45 (1, = 8.5 Hz, 1H), 7.32

(t,J=7.9 Hz, 1H), 6.84 (d, ] = 8.5 Hz, 2H),

3.77 (s, 6H), 3.71 (s, 2H), 2.23 (t, T = 7.6

Hz, 2H), 1.47 (m, 2H), 1.18 (m, 2H), 0.73
(t, ] = 7.6 Hz, 3H)

1.64 A
480.9

2-0ytun-3-(2,6-

OUMETOKCU(PEHNNT)-O-THAPOKCH-

5-{(4-

METAHCY T OHmT (beHHH)MeTHH]_ZH), 3.75 (s, 6H), 3.70 (s, 2H), 3.17 (s, 3H),
3,4-nuruAponUpUMHUANH-4-0H

1H SIMP (500 MI'u, DMSO-d6) d 7.81 (d,
J=8.2 Hz, 2H), 7.47 (d, J = 8.2 Hz, 2H),
745 (t,J=8.5Hz, 1H), 6.84 (d, ] = 8.5 Hz,

2.20 (t, J = 7.6 Hz, 2H), 1.44 (m, 2H), 1.16
(m, 2H), 0.72 (¢, ] = 7.3 Hz, 3H)

135 A

473.2

2-6ytun-3-(2,6-

IMMETOKCU(DEHI)-6-THAPOKCH-

5-[(5-metun-1,2-okca3on-3-
win)metun|-3,4-
TUTHAPOIUPUMUIUH-4-0H

1H SIMP (500 MI'u, DMSO-d6) d 7.46 (t,
J=8.5Hz, 1H), 6.85 (d, ] = 8.2 Hz, 2H),

(t, ] = 7.6 Hz, 2H), 1.45 (m, 2H), 1.16 (m,
2H), 0.72 (t, J = 7.6 Hz, 3H)

5.91 (s, 1H), 3.76 (s, 6H), 3.55 (s, 2H), 2.20 14%% fx
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N-(4-{[2-OyTun-1-(2,6-
OUMETOKCU(PEHNT )-4-THAPOKCH-
6-0KCO-1,6-AUTrHAPONUPUMUIH-

S-mn|merun } peHr)aneTaMu

1H SIMP (500MI 'y, DMSO-d6) d 7.45 (t, J
=8.5 Hz, 1H), 7.41 (d, J = 8.2 Hz, 2H),
7.13 (d, J=8.2 Hz, 2H), 6.84 (d, ] = 8.2

Hz, 2H), 3.74 (s, 6H), 3.53 (s, 2H), 2.18 (¢,

J=17.6 Hz, 2H), 2.02 (s, 3H), 1.44 (m, 2H),

1.15 (m, 2H), 0.72 (t, J = 7.0 Hz, 3H)

132 A
452.1

10

2-0ytun-3-(2,6-
IUMETOKCU(PEHNT )-O-THAPOKCH-
5-{[4-(3-meTun-1,2 4-
OKCaaua3oJ-5-
wn)pernn |merun }-3,4-
OUTUIPONMUPUMHUUH-4-0H

1H SIMP (500 MI'u, DMSO-d6) d 7.98 (d,
J = 8.2 Hz, 2H), 7.44-7.46 (m, 3H), 6.84 (d,
J =8.2 Hz, 2H), 3.74 (s, 6H), 3.70 (s, 2H),
2.41 (s, 3H), 2.19 (t, ] = 7.3 Hz, 2H), 1.44
(m, 2H), 1.15 (m, 2H), 0.71 (t, ] = 7.3 Hz,
3H)

1.65 A
477.1

11

2-0yTun-5-{[2-(4-xnoppennn)-
1,3-okcazon-4-wi|merun §-3-
(2,6-numerokcudenmnn)-6-
TUApOKCH-3,4-
TUTUAPONUPUMUINH-4-0H

1H SIMP (500MT'1y, DMSO-d6) d 7.95 (d,
J =8.5 Hz, 2H), 7.60 (s, 1H), 7.60 (d, J =
8.5 Hz, 2H), 7.45 (t, ] = 8.5 Hz, 1H), 6.84
(d,J=8.2 Hz, 2H), 3.76 (s, 6H), 3.56 (s,
2H), 2.21 (t, ] = 7.3 Hz, 2H), 1.46 (m, 2H),
1.17 (m, 2H), 0.73 (t, J = 7.3 Hz, 3H)

1.82 A
496.0

12

2-6ytun-3-(2,6-
OUMETOKCU(EHM )-O-TUAPOKCH-
5-{[4-(1,2,3-Tnagua3zon-4-
wn)perun |metun }-3,4-
TUTHAPOITUPUMUIUH-4-0H

1H SIMP (500MTI'w, DMSO-d6) d 9.53 (s,
1H), 8.01 (d, J = 7.9 Hz, 2H), 7.46 (t, ] =
8.5 Hz, 1H), 7.40 (d, ] = 7.9 Hz, 2H), 6.85
(d,J=8.2 Hz, 2H), 3.76 (s, 6H), 3.68 (s,
2H), 2.20 (t, J = 7.6 Hz, 2H), 1.45 (m, 2H),
1.16 (m, 2H), 0.72 (t, J = 7.3 Hz, 3H)

1.64 A
479.1
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13

2-0ytun-3-(2,6-
numeTokcudenmn)-5-{[3-prop-
4-(1,2,4-okcanmnazon-3-
WT)(pEHIIT | METHI } -6-THIPOKCH-
3,4-auruaponupuMUInH-4-0H

1H SIMP (500MI i, DMSO-d6) d 9.73 (s,
1H), 7.94 (t, ] = 7.6 Hz, 1H), 7.46 (t, ] = 8.5
Hz, 1H), 7.27 (d, I =7.9 Hz, 1H), 7.21 (d, J

=11.9 Hz, 1H), 6.85 (d, J = 8.5 Hz, 2H),

3.76 (s, 6H), 3.70 (s, 2H), 2.22 (t, T = 7.6

Hz, 2H), 1.45 (m, 2H), 1.16 (m, 2H), 0.72

(t, ] =7.3 Hz, 3H)

1.55 A
481.2

14

2-0yTun-5-{[6-(4-
xJ0p(eHnT)mupuanH-3-
wi|metun }-3-(2,6-
OUMETOKCU(PEHNNT)-O-THAPOKCH-
3,4-nUuruAponupUMHUINH-4-0H

1H SIMP (500MT', DMSO-d6) d 8.53 (s,
1H), 8.08 (d, J = 8.2 Hz, 2H), 7.89 (d, J =
7.9 Hz, 1H), 7.68 (d, J = 7.9 Hz, 1H), 7.54
(d, T =8.2 Hz, 2H), 7.46 (t, ] = 8.5 Hz, 1H),
6.85 (d, J = 8.5 Hz, 2H), 3.75 (s, 6H), 3.65
(s, 2H), 2.21 (t, J = 7.6 Hz, 2H), 1.45 (m,
2H), 1.16 (m, 2H), 0.72 (t, ] = 7.3 Hz, 3H)

1.90 A
506.1

15

4-{[2-OyTun-1-(2,6-
IUMETOKCU(PEHNNT)-4-THAPOKCH-
6-0KCO-1,6-ANTUAPOTUPUMUINH-
S-un|merun }-N-aTundeHsamun

1H SIMP (500MI', DMSO-d6) d 8.34 (1, J
=5.5Hz, 1H), 7.71 (d, J = 8.2 Hz, 2H),
7.45 (t, ] =8.2 Hz, 1H), 7.28 (d, J = 7.9 Hz,
2H), 6.84 (d, J = 8.5 Hz, 2H), 3.75 (s, 6H),
3.64 (s, 2H), 3.25-3.33 (m, 2H), 2.19 (t, ] =
7.6 Hz, 2H), 1.44 (m, 2H), 1.10-1.18 (m,
SH), 0.72 (t, ] = 7.3 Hz, 3H)

1.36 A
466.0

16

N-(4-{[1-(2,6-
IUMETOKCU(EHM )-4-TUAPOKCH-
2-(3-meTunoyTun)-6-okco-1,6-
JUTHAPONUPUMHUANH-5-
WJI|MeTHI § (heHMUIT )alieTaMHT

1H SIMP (500MI', DMSO-d6) d 9.82 (s,
1H), 7.45 (,J = 8.2 Hz, 1H), 7.41 (d,J =
7.9 Hz, 2H), 7.13 (d, J = 8.2 Hz, 2H), 6.84
(d,J=8.5Hz, 2H), 3.74 (s, 6H), 3.53 (s,
2H), 2.17 (t, J = 7.9 Hz, 2H), 2.01 (s, 3H),
1.32-1.37 (m, 3H), 0.67 (d, J = 5.5 Hz, 6H)

1.46 A
466.2
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17

3-(2,6-numeTokcud eHmn)-6-
TUAPOKCU-2-(3-MeTHIOy THI)-5-
{[4-(1,2,4-oxcannazon-3-
wi)denun|merun }-3,4-
IUTUIPONMUPUMHUIUH-4-0H

1H SIMP (500MT', DMSO-d6) d 9.67 (s,

1H), 7.94 (d, I =7.9 Hz, 2H), 7.73 (d, ] =

7.9 Hz, 2H), 7.46 (t, ] = 8.2 Hz, 1H), 6.85

(d, T =8.5 Hz, 2H), 3.76 (s, 6H), 3.68 (s,

2H), 2.20 (m, 2H), 1.35 (m, 3H), 0.67 (d, J
= 4.3 Hz, 6H)

1.67 A
477.2

18

5-{[2-(4-xnopdernn)-1,3-
okcazon-4-un|merun }-3-(2,6-
IUMETOKCU(PEHN)-O-THAPOKCH-
2-(3-metundyrun)-3,4-
TUTUAPONUPUMUINH-4-0H

1H SIMP (500MI ', DMSO-d6) d 7.95 (d,
J=8.2Hz, 2H), 7.60 (s, 1H), 7.60 (d, J =
8.2 Hz, 2H), 7.45 (t, J = 8.5 Hz, 1H), 6.84
(d, T =8.5 Hz, 2H), 3.76 (s, 6H), 3.56 (s,
2H), 2.20 (t, J = 7.6 Hz, 2H), 1.36 (m, 3H),
0.69 (d, J = 5.5 Hz, 6H)

1.89 A
510.0

19

5-6en3un-2-0yrun-3-(2,6-
OUMETOKCU(PEHNNT)-O-THAPOKCH-
3,4-AuruponupUMHINH-4-0H

1H SIMP (500MTI', DMSO-d6) d 7.45 (t, J
=8.5 Hz, 1H), 7.23 (m, 4H), 7.14 (m, 1H),
6.84 (d, J = 8.5 Hz, 2H), 3.75 (s, 6H), 3.60
(s, 2H), 2.19 (t, ] = 7.6 Hz, 2H), 1.44 (m,
2H), 1.16 (m, 2H), 0.72 (t, J = 7.3 Hz, 3H)

1.59 A
394.9

20

2-6ytun-3-(2,6-
IMMETOKCU(EHII)-O-THAPOKCH-
5-({3-[4-
(rpudropmerun)penun]-1,2,4-
OKCara30J-5-1ui yMeTwn)-3,4-
IOUTHIPONUPUMHUANH-4-0H

1H SIMP (500MI'w, DMSO-d6) d 8.29 (d,
J = 8.2 Hz, 2H), 8.00 (d, J = 8.2 Hz, 2H),
745 (t,J=8.2 Hz, 1H), 6.84 (d, J = 8.5 Hz,
2H), 3.82 (s, 2H), 3.75 (s, 6H), 2.23 (t, ] =
7.3 Hz, 2H), 1.47 (m, 2H), 1.18 (m, 2H),
0.73 (t,J = 7.3 Hz, 3H)

1.81 A
531.1
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21

3-(2,6-numeTokcud eHmn)-6-
TUAPOKCU-2-(3-MeTHIOy THI)-5-
{[5-(4-metundennn)-1,3,4-
OKCaana30i-2-ui|merun;} -3,4-
OUTAAPONTUPUMUIUH-4-0H

1H SIMP (500MI ', DMSO-d6) d 7.81 (d,
J=7.9 Hz, 2H), 7.45 (t, ] = 8.5 Hz, 1H),
741(d,J=79Hz, 2H), 6.84 (d,] =8.5

Hz, 2H), 3.90 (s, 2H), 3.75 (s, 6H), 2.40 (s,

3H), 2.21 (m, 2H), 1.36 (m, 3H), 0.68 (d, J

=5.5 Hz, 6H)

1.66 A

491.1

22

2-0ytun-5-{[2-(4-xnopdennmn)-

1,3-tuazon-4-un|merun }-3-(2,6-

IUMETOKCU(PEHNT )-O-THAPOKCH-
3,4-auruaponupuMUINH-4-0H

1H SIMP (500MI ', DMSO-d6) d 7.93 (d,
J=7.9 Hz, 2H), 7.57 (d, ] = 7.9 Hz, 2H),
7.46 (t,J = 8.5 Hz, 1H), 7.01 (s, 1H), 6.85
(d, T =8.5 Hz, 2H), 3.80 (s, 2H), 3.77 (s,
6H), 2.22 (t, ] = 7.6 Hz, 2H), 1.47 (m, 2H),
1.18 (m, 2H), 0.74 (t, J = 7.0 Hz, 3H)

1.98 A
5123

23

2-0ytun-3-(2,6-
JOUMETOKCU(PEHNNT)-O-THAPOKCH-
5-{[2-(4-meTundpenun)-1,3-
THa30J-4-mi|merun }-3,4-
OUTHIPOIUPUMUNH-4-0H

1H SIMP (500MT 1y, DMSO-d6) d 7.80 (d,
J=7.6 Hz, 2H), 7.45 (t, ] = 8.2 Hz, 1H),
731 (d,J =7.9 Hz, 2H), 6.91 (s, 1H), 6.85
(d,J=8.5 Hz, 2H), 3.78 (s, 2H), 3.77 (s,
6H), 2.22 (t, ] = 7.6 Hz, 2H), 1.47 (m, 2H),
1.18 (m, 2H), 0.73 (t, J = 7.0 Hz, 3H)

1.88 B
492.0

24

2-6ytun-5-{[1-(4-xnophenun)-
1H-nupazon-3-un|mernn}-3-
(2,6-numeTokcudenu)-6-
TUAPOKCH-3,4-
JUTUIPONUPUMUINH-4-0H

1H SIMP (500MI'w, DMSO-d6) d 8.33 (s,
1H), 7.81 (d, J = 8.2 Hz, 2H), 7.53 (d, J =
8.2 Hz, 2H), 7.45 (1, J = 8.5 Hz, 1H), 6.84
(d,J=8.2Hz, 2H), 6.21 (s, 1H), 3.76 (s,
6H), 3.58 (s, 2H), 2.20 (t, J = 7.6 Hz, 2H),
1.45 (m, 2H), 1.16 (m, 2H), 0.72 (t, T = 7.3
Hz, 3H)

194 B
495.0
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2-0ytun-3-(2,6-
OUMETOKCU(PEHNI )-0-THAPOKCH-

1H SIMP (500MI i, DMSO-d6) d 8.07 (s,
1H), 7.63 (d, ] = 7.9 Hz, 2H), 7.47 (s, 1H),
7.45(t,J=82Hz, 1H), 7.27(d,J=7.9

wn)permn |metun }-3,4-

(t,J = 5.5 Hz, 1H), 3.76 (s, 6H), 3.66 (s,

25 o 5-{[1-(4-meTungenun)-1H- | Hz, 2H), 6.85 (d, J = 8.2 Hz, 2H), 3.75 (5, 147755 ?
e N nupazon-4-mn|merun}-3,4- | 6H), 3.48 (s, 2H), 2.33 (s, 3H), 2.19 (t, J = '
\©/ JUTHIPONUPUMHINH-4-0H 7.3 Hz, 2H), 1.45 (m, 2H), 1.16 (m, 2H),
0.72 (t,J =7.0 Hz, 3H)
" 1H AMP (500MI'y, DMSO-d6) d 7.87 (d,
. 5>_,®/c. 2-Oytun-5-{[2-(4-xnoppenun)- | J =82 Hz, 2H), 7.59 (s, 1H), 7.54 (d,J =
26 \/\)l\N . \ 7 1,3-tnazon-5-un|mernn}-3-(2,6-| 8.2 Hz, 1H), 7.43 (t, J=85Hz, 1H),6.82[1.96 A
N . auMmerokcudenmnn)-6-ruapokcu-| (d, J = 8.5 Hz, 2H), 3.79 (s, 2H), 3.74 (s, | 511.9
- \©/ > 3 4-gurugponupumuaun-4-on |6H), 2.14 (t, J = 7.6 Hz, 2H), 1.42 (m, 2H),
1.14 (m, 2H), 0.71 (t, J = 7.0 Hz, 3H)
- 1H AMP (500MI'u, DMSO-d6)d 7.78 (s,
2-0yTrn-3-(2,6- 1H), 7.45 (s, 1H), 7.45 (t, J = 8.2 Hz, 1H),
\/\)ﬁ\\ auMerokcudennn)-6-ruapokcu-| 7.18 (d,J =7.3 Hz, 2H), 7.10 (d,J =7.6 157 A
27 v 5-{[4-(1H-nupazon-1- Hz, 2H), 6.84 (d, J = 8.2 Hz, 2H), 6.26 (s, 475 1
P ~ mnmerwn)ennn|merun }-3,4- |1H), 5.26 (s, 2H), 3.74 (s, 6H), 3.57 (s, 2H), '
\Ej/ \\J aurunponupumuani-4-on  (2.18 (t, J = 7.3 Hz, 2H), 1.44 (m, 2H), 1.15
(m, 2H), 0.72 (t,J = 7.0 Hz, 3H)
IH AMP (500MI'y, DMSO-d6) d 7.63 (d,
g 2-6ytun-3-(2,6- J=6.1Hz, 1H), 7.50 (t, J = 7.3 Hz, 1H),
X o IUMeTOKCU(eHm)-6-ruapokcu- |7.46 (t, J = 7.9 Hz, 1H), 7.34 (d, ] = 8.2 Hz,
73 \/\)l\N ] ) 5-{[4-(2-okco-1,2- 2H), 7.26 (d, J =8.5Hz, 2H), 6.85(d,J= [ 1.43 A
“ \ OUTHAPONTUPUANH- 1 - 7.9 Hz, 2H), 6.47 (d, ] =9.2 Hz, 1H), 6.30 | 488.1

JUTUIPONUPUMUINH-4-0H

2H), 2.20 (t, T = 7.3 Hz, 2H), 1.45 (m, 2H),
1.16 (m, 2H), 0.72 (t, J = 7.0 Hz, 3H)
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29

2-0ytun-3-(2,6-
OUMETOKCU(PEHNI )-0-THAPOKCH-
5-{[6-(4-
METOKCH( EHIIT ) TUPUIUH-3 -
wi|merun §-3,4-
TUTAAPONTUPUMUINH-4-0H

1H SIMP (500MI i, DMSO-d6) d 8.45 (s,
1H), 7.98 (d, J = 8.2 Hz, 1H), 7.54 (d, ] =
7.3 Hz, 2H), 7.46 (t, J = 8.5 Hz, 1H), 7.32
(d,J=7.6 Hz, 2H), 6.91 (d, ] = 8.5 Hz,
1H), 6.85 (d, J = 8.5 Hz, 2H), 3.90 (s, 3H),
3.76 (s, 6H), 3.64 (s, 2H), 2.20 (t, ] = 7.6
Hz, 2H), 1.45 (m, 2H), 1.16 (m, 2H), 0.72
(t, ] =7.0 Hz, 3H)

1.84 A
502.1

30

5-[(1-6en3un-1H-nmupazon-4-
wimerun]-2-oytun-3-(2,6-
OUMETOKCU(PEHNNT )-O-THAPOKCH-
3,4-nUuruAponupUMHUINH-4-0H

1H SIMP (500MI'u, DMSO-d6) d 7.43-
7.46 (m, 2H), 7.2-7.35 (m, 3H), 7.21-7.23
(m, 3H), 6.84 (d, ] = 8.5 Hz, 2H), 3.73 (s,
8H), 2.17 (t, ] = 7.3 Hz, 2H), 1.44 (m, 2H),
1.15 (m, 2H), 0.72 (t, J = 7.3 Hz, 3H)

1.62 A
475.1

31

NN /N\N cl

5-{[1-(4-xnoppenun)-1H-
nUpas3oi-3-mimerun }-3-(2,6-
IUMeTOKCH(eHwm)-2-
(aTOKCHUMETHIT)-6-TUAPOKCHU-3,4-
OUTUIPOITUPUMUNH-4-0H

1H SIMP (500MT i, DMSO-d6) d 8.36 (s,
1H), 7.82 (d, ] = 8.2 Hz, 2H), 7.53 (d, ] =
8.2 Hz, 2H), 7.45 (t, ] = 8.5 Hz, 1H), 6.83
(d, J=8.2 Hz, 2H), 6.22 (s, 1H), 3.95 (s,
2H), 3.76 (s, 6H), 3.68 (s, 2H), 3.29 (q, ] =
7.0 Hz, 2H), 0.99 (t, J = 7.0 Hz, 3H)

1.54 A
496.9

32

3-(2,6-numeTokcud eHm)-2-
(3TOKCHMETHIT)-6-TUAPOKCH-S-
{[4-(1,2,4-okcanuazon-3-
wn)penun|merun }-3,4-
TUTHAPONUPUMUIUH-4-0H

1H SIMP (500MI'w, DMSO-d6) d 9.68 (s,

1H), 7.95 (d, J = 7.6 Hz, 2H), 7.452-7.46

(m, 3H), 6.83 (d, ] = 8.5 Hz, 2H), 3.95 (s,

2H), 3.76 (s, 6H), 3.72 (s, 2H), 3.26-3.34
(m, 2H), 0.98 (t, ] = 6.7 Hz, 3H)

1.36 A
465.3
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33

5-{[2-(4-xnopdernn)-1,3-
okca3zon-4-uin|merun }-3-(2,6-
auMeTokcupenn)-2-
(3TOKCHMMETHIT)-6-TUAPOKCH-3,4-
IUTUIPONMUPUMHUIUH-4-0H

1H SIMP (500MTI', DMSO-d6) d 7.95 (d, J
=8.5 Hz, 2H), 7.63 (s, 1H), 7.60 (d, J = 8.5
Hz, 2H), 7.44 (t, ] = 8.5 Hz, 1H), 6.83 (d, J
=8.5 Hz, 2H), 3.95 (s, 2H), 3.76 (s, 6H),
3.59 (s, 2H), 3.30 (q, J = 7.0 Hz, 2H), 0.99
(t, ] =7.0 Hz, 3H)

16 A
498.0

34

3-(2,6-numeTokcud eHmn)-6-
TUAPOKCU-2-(3-MeTHIOy THI)-5-
{[4-(2-oxco-1,2-
OUTHAPONUPUAUH-] -
wi)dennn|merun }-3,4-
TUTHAPONUPUMUINH-4-0H

1H SIMP (500MI', DMSO-d6) d 7.62 (dd,
J=18,6.7Hz, 1H), 7.50 (dt, ] = 1.8, 6.7
Hz, 1H), 7.44 (t, ] = 8.5 Hz, 1H), 7.35 (d,J
=8.2 Hz, 2H), 7.25 (d, J = 8.2 Hz, 2H),
6.84 (d, J=8.5 Hz, 2H), 6.47 (d,] =9.2
Hz, 1H), 6.30 (t, J = 7.6 Hz, 1H), 3.75 (s,
6H), 3.65 (s, 2H), 2.17 (t, J = 7.0 Hz, 2H),
1.33-1.37 (m, 3H), 0.68 (d, J = 6.1 Hz, 6H)

1.58 A
502.1

35

2-0yTrn-3-(2,6-
IUMETOKCU(PEHNNT)-O-THAPOKCH-
5-{[4-(2-okconunepuaun-1-
i) enr | metnn §-3,4-
OUTUIPOIUPUMUNH-4-0H

1H SIMP (500MTI', DMSO-d6) d 7.45 (1, J
=8.5 Hz, 1H), 7.21 (d, J = 8.2 Hz, 2H),
7.11 (d,J = 8.2 Hz, 2H), 6.84 (d, ] = 8.5

Hz, 2H), 3.75 (s, 6H), 3.58 (s, 2H), 3.56 (1,

J = 6.1 Hz, 2H), 2.36-2.40 (m, 2H), 2.19 (t,
J =7.6 Hz, 2H), 1.84 (m, 4H), 1.44 (m,

2H), 1.15 (m, 2H), 0.71 (t, J = 7.3 Hz, 3H)

1.55 A
492.1

36

2-0ytun-3-(2,6-
TUMETOKCU(EHM )-O-TUAPOKCH-
5-{[4-(mopdonuH-4-
wn)denun|merun }-3,4-
IOUTHIPONMUPUMHUIUH-4-0H

1H SIMP (500MI', DMSO-d6) d 7.41 (t, J
=8.2 Hz, 1H), 7.12 (d, J = 8.5 Hz, 2H),
6.81 (d, =82 Hz, 2H), 6.79 (d, T = 7.9

Hz, 2H), 3.74 (s, 6H), 3.72 (s, 2H), 3.16-

3.20 (m, 2H), 3.01-3.03 (m, 2H), 2.11 (t, J

= 7.6 Hz, 2H), 1.59 (m, 2H), 1.42 (m, 2H),

1.33 (m, 2H), 1.14 (m, 2H), 0.71 (t, T=7.3

Hz, 3H)

1.56 A
480.1
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ITpumep 37
3-(2,6-numeroxcudennn)-5-(4-(5-prop-2-okconupunun-1(2H)-nn)densun)-2-(4-

dropdernn)-6-runpokcunupumunus-4(3 H)-on

0]

N
NH ™ F i 'Jj\
2 N
o o TMS-OTF, 61% \Q)LNH Et0,C” “COEt F‘Q)\N OH
e N+ _— O 0]
o) I} - - ~
- N EtN, TMSCI, 40%
F

Coenunenue 37a Coenunenue 37b

F N, N-IuMETHIATHIICH OH o Cl
Z “NH OH F. SOCl,, 35 °C, 80% F
+ Z N Z "N
NN

aaaMuH, Cul, Cs;COs3,
> ™ ™
115 °C, 21% (¢} 0
Coequnenue 37¢ Coenunenue 37d

OH
N)I\@ O
F |
Coenunenne 37b Li,COg, TBA, 10% \Q/kN 0 N
_0 Ny N
F

Coenuncuue 37d

ITpumep 37

Coenunenue 37a. N-(2,6-numetoxcudenmn)-4-propOeH3nMuAaMuI

K pactBopy 2,6-numerokcuanmiuia (0,5 r, 3 mmosb) u 4-propbensonutpuna (0,5 r, 4
MMmoJib) B Tostyoie (10 mi) npu 0 °C no karuisim nodasnsia TMS-OTE (0,65 mi, 3,6 MMouib).
INonyuennyro cmech nepememuBanu mpu 0 °C B Tedenue 10 mun u Harpesanu a0 110 °C B
teueHue 15 4. Peakunonnyro cmech oxnaxkganu no 0 °C, racunm 1,5 M pactBopom NayHPOg4
(10 mi) u pazbasisuiu EtOAc. Opranndeckuii ciioii nmpomeBaiu 1,5 M pacrBopom NaaHPOy4
U CYUIMJIM HaJa Cyib(aTOM HATPHsl, KOHUEHTPUPOBAU C MOJyYEHHEM KOPHUYHEBOIO Macia.
Ocrarok oumnmanu Ha KoloHKe ¢ cuiukareaeMm (80 r) m smowmposamn 0-100% 0,5%
TEA/EtOAc B DCM. ®pakumu, comepkamue coenuHeHue 37a, OOBENMHSIH, W
pactBopurens yaansuiu ¢ nonydenueM Coenunenust 37a (0,55 r, 2,0 mmonsb, Beixon 61 %) B
BUjIe TpsizHO-Oenoro Tepaoro Bemectsa. |H AMP (500 MI'n, CDCl3) 6 7.96 (br s, 2H), 7.10
(brs, 2H), 7.02 (t, /= 8.0 Hz, 1H), 6.64 (d, J= 7.7 Hz, 2H), 4.68 (br s, 2H), 3.80 (s, 6H).

Coenunenue 37b. 1-(2,6-numerokcudennn)-2-(4-propdennn)-6-
ruapokcunupuMuIuH-4( 1 H)-on

K cmecu Coenmnenust 37a (50 mr, 0,18 mmonb) u austunmononara (44 mr, 0,27
mmoib) B TEA (1,0 mu, 7,3 mmons) nodasmstmu TMS-CI (0,35 mot, 2,7 mmons) mpu 0 °C.
Cwmech nepemernnBany npu RT B Teuenne 10 mun u Harpesanu g0 100 °C B Teuenue 3 nHei.
PeakunoHHYI0 CMeCh KOHIIEHTPHPOBaJIHM B Bakyyme U pazbasmsuin EtOAc. Opranmueckuii

cnoit mpombiBasu 0,1M HCI. Opranuueckuii cnoit cymmmn Hagy MgSOs, unbTpoBanu u
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KOHIIEHTPUPOBAIN B Bakyyme. OCTaTOK MOMeINajin Ha KOJOHKY ¢ cuiukareneMm (12 r) u
smoupoamn  10-90% EtOAc B rekcanax. ®pakuuu, coxpepxkamme Coenunenune 37b,
OOBEIMHSIIN U PACTBOPHUTENb YAAISUIN C TOJIYYEHHUEM JKEITOTrO TBEPIOro BemecTsa (25 wr,
0,07 mmonsb, Beixox 40 %). 1H AMP (500 MI'u, CDCls) 6 7.31 (dd, J = 5.3, 8.8 Hz, 2H),
7.21 (t, J= 8.6 Hz, 2H), 6.90 (t, J = 8.6 Hz, 1H), 6.45 (d, J = 8.6 Hz, 2H), 5.67 (s, 1H), 3.72
(s, 6H).

Coenunenne 37c. S-¢prop-1-(4-(runpoxcumerni)penun)nupuanus-2(1H)-on

K cmecu (4-unondenmn)meranona (250 mr, 1,07 mmons) u S-¢propnupuans-2-omna (121
mr, 1,07 mmonb) B auokcane (2 mu) pobasmsamn CspCOs (696 wmr, 2,14 mmons) u N,N-
aumerwTHeHaamMuH (141 mr, 1,60 mmone). CMech nerazupoBanu aproHoM B TedeHue 20
muH. Jlo6asnsan nogua meau (I) (203 mr, 1,07 MMOIb) U pEaKIIMOHHYIO CMECH HArPEeBAJIH JI0
115 °C B Teuenune 16 4. PeakLMOHHYIO CMeCh OCTaBJISLIN oxyaxnaarbes 10 RT, ¢punasrposanu
U KOHIIEHTPUPOBaJM B BakyyMe. OCTaTOK NMOMELIAJN Ha KOJOHKY c cuinukareneMm (40 r) u
smouposanu 0-20% MeOH B DCM. @paxkuuu, conepxauie Coenunenne 37¢, 00beAMHSIH
U PaCTBOPUTENb YOAISUIN C TMOJy4eHHEeM Tpsi3HO-Oenoro TBepaoro BemectBa (46 wmr, 0,21
MMOJIb, Beixon 21 %). 1H AMP (500 MI'u, CDCI3) 6 7.53 (d, J = 8.6 Hz, 2H), 7.41 (d, J =
8.4 Hz, 2H), 7.37-7.40 (m, 1H), 7.31 (t, /= 4.0 Hz, 1H), 6.66 (dd, J = 5.4, 9.5 Hz, 1H), 4.79
(s, 2H).

Coenunenne 37d. 1-(4-(xnopmerwn)dennn)-5-propmupunus-2(1H)-on

K nepememannomy pactsopy Coemunenus 37¢ (46 wmr, 0,21 mmons) B CHCI;3 (5 mn)
nobasysiin TnoHwWIxIopuA (0,05 mit, 0,6 MMoue). Peakuinonnyro cmech Harpesaiu a0 35 °C B
TeyeHre 2 4. PeaKkIMOHHYIO CMEeCh KOHLIEHTPUPOBAJIM B Bakyyme u pazdasisuiu DCM.
Oprannueckuii cynoii mpombiBaiu HackimeHHbIM pacTBopoM NaHCOs3. Opranuueckuit cioi
cyuriid Hax MgSO4, GunbTpoBav U KOHLEHTPUPOBAIU B BakyyMe. OCTaTOK MOMeNaiu Ha
KoNoHKY ¢ cuukarenem (12 r) u smoupoBanu 0-100% EtOAc B rekcanax. ®@paxkuuw,
conep:kautue CoennHeHue 37¢, 0OOBEIUHIIN U PACTBOPHUTENb YAASUIN C TIOJTYYEHHUEM OeJIoro
TBepaoro Bemectna (40 mr, 0,17 mmons, Beixox 80 %). 1H AMP (500 MI'y, CDCls) & 7.55
(d, /=85 Hz, 2H), 742 (d, J = 8.3 Hz, 2H), 7.39 (dd, /= 3.5, 6.9 Hz, 1H), 7.28-7.31 (m,
1H), 6.67 (dd, J=4.7, 9.4 Hz, 1H), 4.65 (s, 2H).

ITpumep 37. 3-(2,6-numetokcudennn)-5-(4-(5-prop-2-okconupunun-1(2H)-
win)oen3mn)-2-(4-prophennn)-6-ruapokcunupumunut-4(3 H)-oun

K cycnensun Coenunenust 37b (15 wmr, 0,040 mmonb) u Coenunenust 37d (12,5 wmr,
0,0530 mmounb) B auerone (1 mu) u Bome (0,1 mi) mobasnsnu kapOoHat nutus (6,48 wr,

0,0880 mmoub) u TBAI (8,09 mr, 0,0220 mmonb). PeakinoHHy0 cMeCh epeMeInuBaii Ipu
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RT B Teuenue 5 nHeil. PeakinOHHYIO CMECh KOHLIEHTPUPOBAIM MPU MOHUKEHHOM J1aBJIEHUU
u ¢unpTpoBayn. Ocratok ounmanu mnpemnapatuBHo LC/MS B clenyrmux yCIOBUSIX:
xononka: XBridge C18, 19 x 200 MM, pasmep uHacTun 5 MKM, moaBrskHas Qasza A: 5:95
aneronuTpwi:Boaa ¢ 10 MM amerata aMMOHWUsI, ToABI>KHAs ¢a3a B: 95:5 aueronurpuirBoga
¢ 10 MM anerara ammoHusi, rpaaueHt: 10-55% B 3a 25 MuHyT, 3aTeM BblIEp>KUBaHHE B
teueHne 5 muHyT npu 100% B; ckopocth motoka: 20 mu/mMuH. Ppakuuu, comeprKaliue
coeMHEeHHe Mo mnpumepy 37, OObeAMHsUIM W CYLUIMJIM Ha pPOTOPHOM HCHApUTeNe C
NOJIy4€HHEM TBEPIOro BelecTna Oenoro useta (2,2 mr, Beixoxn 10 %). Pacyernas yncrora no
nanHbiIM LCMS ananusa coctaBmia 95%, meton A HPLC, Rt = 1,28 mun, MS m/z = 5443
(M+H). 1H AMP (500 MI'u, DMSO-d6) 6 7.90 (br s, 1H), 7.65 (br s, 1H), 7.41 (br s, 2H),
7.22-7.34 (m, SH), 7.06 (br s, 2H), 6.60 (d, J = 7.3 Hz, 2H), 6.50 (dd, J = 4.9, 10.0 Hz, 1H),
3.72 (s, 2H), 3.66 (s, 6H). [lnanaszon s¢dexruBHbix konueHtpauniit ECso cAMP APJ: A.
Coenunenuss mo mpumepaMm 38-60 mojydvanu mo oOmeld MEeTOAMKe, OMHCAHHOW B

npumepe 1.
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J{nana3on
No 3.
npuMe CTpykTypa Hassanue AMP Rt(MI;/}[IJ)FEeTOH KOHLL.
pa cAMP
APJ
1H AMP (500 MI'u, DMSO-d6) Cneur
OH 2-uMKJIOneHTII-3-(2,6- 7.62 (br d, J=6.7 Hz, 1H), 7.50 (br t, J=7.2
N)\I\@ o auMeToKcHpeHn)-6- Hz, 1H), 7.44 (t, J=8.4 Hz, 1H), 7.35 (br d,
38 I ruapoken-5-{ [4-(2-okco-1,2- |J=8.2 Hz, 2H), 7.26 (d, J=8.2 Hz, 2H), 6.83
OO/kN 8 '\@ JUTHIPONUPUINH-1- (d, J=8.5 Hz, 2H), 6.47 (d, J=9.2 Hz, 1H), 1.53, 4, 5001 A
d \©/ ~ un)penmn|meri}-3,4-  [6.30 (t, J=6.6 Hz, 1H), 3.75 (s, 6H), 3.67 (s,
auruapornupumuani-4-on | 2H), 3.26 - 3.08 (m, 1H), 1.89 - 1.50 (m,
4H), 1.46 - 1.22 (m, 4H)
1H AMP (500 MI'u, DMSO-d6) Cnsur
7.62 (br d, J=6.4 Hz, 1H), 7.50 (br t, J=7.2
O\H ié‘éﬁ‘ﬁ;ﬁﬁi‘;‘&)ﬁi@; Hz, 1H), 7.42 (brt, J=8.4 Hz, 1H), 7.35 (br
- o N Q mﬂ’p oKCH-5-{[4-(2-0KC0-1.2- d, J=7.9 Hz, 2H), 7.25 (br d, J=8.2 Hz, 2H),
ng N0 r\tj ol | 680 (4,185 Hz 2H), 646 (brd, J=02 | 142, A, 5161 | A
/o\©/o\ N wn)bermualmern 3.4- Hz, 1H), 6.29 (br t, J=6.7 Hz, 1H), 3.80 (s,
’ 2H), 3.74 (s, TH), 3.66 (s, 2H), 2.05 - 1.86
AMTHAPOMHPUMUAMH-4-0H | " "»1p) 1 68 T 46 (m, 3H), 143 - 124
(m, 1H)
1H SIMP (500 MT i, DMSO-d6) Capur
OH 2-(mmknonponokcumerui)-3-| 7.42 (br d, J=6.7 Hz, 1H), 7.36 - 7.28 (m,
N 0 (2,6-numeTokcudenu)-6- 1H), 7.24 (t, J=8.2 Hz, 1H), 7.15 (br d,
40 o. rpOKCH-5-{[4-(2-0Kco-1,2- [1=8.2 Hz, 2H), 7.05 (d, J=8.2 Hz, 2H), 662| | 10 s <05 |
\V4 N- 0 N IMTHAPONUPUIKH- 1 - (d,J=8.5 Hz, 2H), 6.27 (d, J=9.5 Hz, 1H), | ~ "™ "~
/O\©/O\ X umdermn]mernn}-3,4-  [6.10 (¢, J=6.4 Hz, 1H), 3.74 (s, 2H), 3.55 (s,
auruapornupumuani-4-on | 6H), 3.48 (s, 2H), 3.09 (dt, J=5.9, 3.0 Hz,
1H), 0.22 - 0.06 (m, 2H), 0.00 (br s, 2H)
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2-(2-IUKJIONPOIMII THIT)-3 -
(2,6-numeToxcudenn)-6-

1H AMP (500 MI'u, DMSO-d6) Cneur
7.82 (brd, J=6.1 Hz, 1H), 7.77 - 7.62 (m,
2H), 7.55 (br d, J=7.9 Hz, 2H), 7.46 (br d,
J=7.9 Hz, 2H), 7.06 (d, J=8.5 Hz, 2H), 6.69

N 0
41 W/mN TUAPOKCH-5 '{[4'(2'0“;"1’2' (d, 1=9.2 Hz, 1H), 6.53 (t, J=6.7 Hz, 1H), | 1.76, A, 500.1
/o\©/o\ g Hil)dggﬁﬁi?ﬁepﬁff; L. |3.96(s, 6H),3.86 (s, 2H), 2.49 (brt, =78
’ Hz, 2H), 1.67 - 1.47 (m, 2H), 0.80 (br s,
AMTHAPOMHPHMUAMH-4-OH | 410" 6 5 (- 4 J=7 6 Hz, 2H), 0.01 (br d,
J=4.6 Hz, 2H)
1H AMP (500 MI'u, DMSO-d6) Cnsur
m o oot Sommispompin 117, 0173 He 1. .50- 753 @, 3D,
’ . rd, J=7.9 Hz, , 6. , J=8.
421 A~ A A N “H)®6H““]MGT““}'3'(62’6' Hz, 2H), 6.62 (s, 1H), 6.43 (br d, J=6.1 Hz, | 1.76, A, 522.0
/o\©/o\ < o Hmﬁ;}fgfﬁ’fgﬁm T | 1H),3.73 (s, 6H), 3.60 (s, 2H), 2.08 (brt,
’ J=7.6 Hz, 2H), 1.49 - 1.37 (m, 2H), 1.20 -
AHMTHAPOMHPHMHHH-4-OH 1.04 (m, 2H), 0.70 (t, J=7.2 Hz, 3H)
1H AMP (500 MI'u, DMSO-d6) CnBur
OH 2-6yTUn-3-(2,6- 7.50 (d, J=6.7 Hz, 1H), 7.45 (t, J=8.4 Hz,
N 0 IUMeTOKCH(eHM)-6- 1H), 7.32 (br d, J=7.9 Hz, 2H), 7.26 - 7.20
43 \/\)L runpokcu-5-{[4-(4-metun-2- | (m, 2H), 6.84 (d, J=8.5 Hz, 2H), 6.28 (s, 149 A 502.0
N0 N okco-1,2-nurunpormpuaun-1-1H), 6.17 (br d, J=7.0 Hz, 1H), 3.75 (s, 6H),| > 5 2~
/O\©/°\ X un)benm]merun}-3,4- 3.65 (s, 2H), 2.28 - 2.14 (m, SH), 1.44
ouruaponupuMunni-4-on | (quin, J=7.5 Hz, 2H), 1.15 (sxt, J=7.3 Hz,
2H), 0.71 (t, J=7.3 Hz, 3H)
1H AMP (500 MI'u, DMSO-d6) Cnpur
OH 2-6yTH-3-(2,6- 8.88 (s, 1H), 8.29 (br d, J=8.5 Hz, 1H), 7.75
N auMeTokcupenn)-6- -7.57 (m, 3H), 7.46 (br t, J=8.2 Hz, 1H),
44 AN, N rHAPOKCH-5-{ [4-(6- 737 (brd, J=7.9 Hz, 2H), 6.85 (d, J=8.5 | | o \ 4ocy

METWJINMUPUINH-3-
wi)benun|merun }-3,4-
TUTHAPOTUPUMHUINH-4-0H

Hz, 2H), 3.76 (s, 6H), 3.66 (s, 2H), 2.62 (s,

3H), 2.20 (brt, J=7.3 Hz, 2H), 1.49 - 1.40

(m, 2H), 1.21 - 1.10 (m, 2H), 0.72 (t, J=7.5
Hz, 3H)
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45

5-({[1,1'-Oudennn]-4-
Wiy MeTun)-2-0ytui-3-(2,6-
aUMeTOKCcH(peHn)-6-
TUAPOKCHU-3,4-
OUTUAPOTIUPUMUANH-4-0H

1H AMP (500 MI'u, DMSO-d6) Cneur
7.62 (br d, J=7.6 Hz, 2H), 7.53 (br d, J=7.9
Hz, 2H), 7.44 (br t, J=7.3 Hz, 3H), 7.37 -
7.26 (m, 3H), 6.83 (d, J=8.5 Hz, 2H), 3.74
(s, 6H), 3.56 (br s, 2H), 2.19 (br t, J=7.6
Hz, 2H), 1.43 (quin, J=7.4 Hz, 2H), 1.14
(sxt, J=7.3 Hz, 2H), 0.70 (t, J=7.2 Hz, 3H)

1.95, A, 4712

46

2-0yTun-5-{[4-(5-
XJIOpIUPUAUH-2-
wn)penun|mernn }-3-(2,6-
auMeTokcupeHn)-6-
TUAPOKCHU-3,4-
JOUTUAPOITUPUMUANH-4-0H

1H SIMP (500 MI'w, XJIOPFORM-d)
Cxeur 8.61 (dd, J=2.5, 0.8 Hz, 1H), 7.84 (d,
J=8.5 Hz, 2H), 7.74 - 7.66 (m, 1H), 7.66 -
7.60 (m, 1H), 7.55 - 7.50 (m, 2H), 7.41 (t,
J=8.5 Hz, 1H), 6.69 (d, J=8.5 Hz, 2H), 3.88
(s, 2H), 3.80 (s, 6H), 2.45 - 2.31 (m, 2H),
1.51 - 1.40 (m, 2H), 1.35 - 1.18 (m, 2H),
0.79 (t, J=7.4 Hz, 3H)

2.10, A, 506.1

47

2-0ytun-3-(2,6-
aumeTokcudenmn)-5-{[4-(5-
¢rop-2-oxco-1,2-
JUTUAPONIUPUIUH- 1 -
v )peHu [ MeTHI } -6-
TUApOKCH-3,4-
JUTHAPONUPUMHUANH-4-0H

1H AMP (500 MI'u, DMSO-d6) CnBur
7.87 (brs, 1H), 7.65 (br t, J=8.2 Hz, 1H),
7.43 (brt, J=8.2 Hz, 1H), 7.35 (br d, J=7.6
Hz, 2H), 7.26 (br d, J=7.9 Hz, 2H), 6.82 (br
d, J=8.5 Hz, 2H), 6.50 (br dd, J=10.1, 5.5
Hz, 1H), 3.74 (s, 6H), 3.64 (s, 2H), 2.16 (br
t, J=7.5 Hz, 2H), 1.42 (quin, J=7.5 Hz, 2H),
1.14 (dq, J=14.7, 7.4 Hz, 2H), 0.70 (br t,

J=7.2 Hz, 3H)

1.43, A, 505.9
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1H SIMP (500 MI'w, DMSO-d6) Capur
8.15 (dd, J=4.9, 1.5 Hz, 1H), 7.70 (dd,

OH - 3- -
I - Migﬁﬂcﬁ (f)eféi) ‘ J=7.3, 1.8 Hz, 1H), 7.49 - 7.35 (m, 3H),
N O -O= _ _
i3 X IpOKCH-S-{ [4-(2- 7.29 (br d, J=8.2 Hz, 2H), 7.08 (dd, J=7.2,
N0 z MOTORHTTpAAT 3 5.0 Hz, 1H), 6.82 (d, J=8.5 Hz, 2H), 3.87 | 1.80, A, 502.2
| 3.
_0 O \ aypermalenn) 3.4 | (5 2HD: 374 (s, 6H), 3.61 (s, 3H), 2.15 (br
A | 9=7.6 Hz, 2H), 1.43 (quin, J=7.6 Hz, 2H),
AMTHAPOTHPHMIA 1.14 (sxt, J=7.3 Hz, 2H), 0.71 (t, J=7.3 Hz,
3H)
1H SIMP (500 MI ', DMSO-d6) Casur
OH 2-6yTun-5-{[4-(5-xnop-2- |7.90 (d, J=2.7 Hz, 1H), 7.56 (dd, J=9.8, 3.1
N 0 okco-1,2-murunpormpuann-1-| Hz, 1H), 7.43 (t, J=8.5 Hz, 1H), 7.35 (d,
49 \/\/lN 5 \ nmpennn]merun}-3-(2,6- |J=8.2 Hz, 2H), 726 (d, J=82 Hz, 2H), 6 82| | oo \ 55
| auMeTokcHupenn)-6- (d,J=8.5Hz, 2H), 6.51 (d,J=9.8Hz, 1H), | "~~~ '
-0 O~ N THApOKCH-3,4- 3.74 (s, 6H), 3.64 (s, 2H), 2.15 (br t, J=7.6
Cl auruapornupumuani-4-on | Hz, 2H), 1.43 (quin, J=7.5 Hz, 2H), 1.14
(sxt, J=7.4 Hz, 2H), 0.71 (t, J=7.3 Hz, 3H)
1H SIMP (500 MI'w, DMSO-d6) Casur
OH - 3- - >
I Mﬁgﬁg (;’efpﬁ) 6. |7:53-735(m,3H), 733 (d,J=8.5 Hz, 2H),
N O - - = p—
5 X HpOKCH-S-{[4(S-momnn-2- | 124 (4 J=8.2 Hz, 2H), 6,84 (d, J=8.5 Ha,
N0 N 1 2HD, 6.41 (d,J=9.2 Hz, 1H), 3.75 (5, 6H), | 147, A, 5019
0 0 g = RUTHAPOTHMPUAME= T3 657 D1Y) 2,19 (t, J=7.6 Hz, 2H), 1.92 (s,
- ~ mi)enwn|merun }-3,4- .
o o | 3D, 1.4 (quin, J=7.6 Hz, 2H), 1.15 (sxt,
FTHAPOTIHPHMIA J=7.4 Hz, 2H), 0.71 (t, J=7.3 Hz, 3H)
1H AMP (500 MI ', DMSO-d6) Crsur
OH 2’”““"?‘*”@'?%’5'( 5| 7:87 (t, 7=4.0 Hz, 1H), 7.64 (ddd, I=10.1,
H“Mefb":;;;:iz T oE 170,34 Hy, 1H), 744 - 7.30 (m, 3H), 7.20
51 PO - (d. J=8.2 Hz, 2H), 675 (4, J=8.2 Hz, 2H), | | 5 4 5174

W) (peHIIT | MeTHI } -6-
TUAPOKCHU-3,4-
IUTHIPOIUPUMHUINH-4-0H

6.49 (dd, J=10.1, 5.5 Hz, 1H), 3.71 (s, 6H),

3.62 - 3.53 (m, 2H), 2.42 (quin, J=8.3 Hz,

1H), 1.85 - 1.70 (m, 4H), 1.47 (br d, J=7.6
Hz, 4H)
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52

3-(2,6-numeTokcudeHmn)-5-
{[4-(5-pTop-2-0KCcO-1,2-
JUTHAPONUPUANH- 1 -
win)eHus | MeTu }-6-
TUAPOKCH-2-(3-MeTHIIOy THII)-
3,4-quruaponupUMHUINH-4-0H

1H AMP (500 MI'u, DMSO-d6) Cneur
7.89 (t, J=4.0 Hz, 1H), 7.65 (ddd, J=10.1,
7.1,3.2Hz, 1H), 7.47 - 731 (m, 3H), 7.24
(d, J=8.5 Hz, 2H), 6.80 (d, J=8.5 Hz, 2H),
6.49 (dd, J=10.1, 5.5 Hz, 1H), 3.74 (s, 6H),
3.61 (s,2H),2.16-2.01 (m, 2H), 1.68 -
1.50 (m, 2H), 1.32 (dq, J=14.6, 7.1 Hz, 1H),
0.95 (t, J=7.3 Hz, 6H)

1.55, A, 5202

53

5-{[4-(5-xnop-2-okco-1,2-
JUTHAPONUPUANH- ] -
wi)benun|merun }-3-(2,6-
auMeTokcupenn)-6-
TUAPOKCU-2-(3-MeTHIIOY THII)-
3,4-quruaponupUMHUINH-4-0H

1H AMP (500 MI'u, DMSO-d6) CnBur
7.89 (d, J=2.7Hz, 1H), 7.56 (dd, J=9.8,2.7
Hz, 1H), 7.41 (t, J=8.4 Hz, 1H), 7.35 (br d,
J=8.2 Hz, 2H), 7.24 (d, J=8.2 Hz, 2H), 6.81
(d, J=8.5 Hz, 2H), 6.51 (d, J=9.8 Hz, 1H),
3.74 (s, 6H), 3.62 (s, 2H), 2.21 - 2.05 (m,
2H), 1.56 (br d, J=7.3 Hz, 2H), 1.40 - 1.23
(m, 1H), 0.94 (t, J=7.3 Hz, 6H)

1.66, A, 535.9

54

3-(2,6-numeTokcudeHnn)-6-
rupokcu-5-{[4-(5-meTni-2-
OKco-1,2-quruaponupuaus-1-
w)penrun |metun j-2-(3-
MeTHIoyTHI)-3,4-
IOUTHIPONUPUMHUINH-4-0H

1H AMP (500 MI'u, DMSO-d6) CnBur
7.50-7.31 (m, 5H), 7.18 (d, J=7.9 Hz, 2H),
6.80 (d, J=8.5 Hz, 2H), 6.41 (d, J=9.2 Hz,
1H), 3.73 (s, 6H), 3.60 (s, 2H), 2.16 - 2.06
(m, 2H), 2.04 (s, 3H), 1.67 - 1.50 (m, 2H),
1.42-1.24 (m, 1H), 0.95 (t, J=7.3 Hz, 6H)

1.57, A, 516.2

55

2-(2-1MKJIONPONUIII THIT)-3 -
(2,6-numeToxcudenm)-6-
ruapokcu-5-{[4-(5-meTmn-2-
0KcO-1,2-quruaponupuans-1-
win)penun |mernn }-3,4-
IUTHIPONUPUMHUINH-4-0H

1H AMP (500 MI'u, DMSO-d6) CnBur
7.67 (t, J=8.4 Hz, 1H), 7.63 (s, 1H), 7.59
(dd, J=9.5,2.1 Hz, 1H), 7.53 (br d, J=8.2
Hz, 2H), 7.45 (d, J=8.2 Hz, 2H), 7.06 (d,
J=8.5 Hz, 2H), 6.62 (d, J=9.5 Hz, 1H), 3.96
(s, 6H), 3.86 (s, 2H), 2.50 (br t, J=7.6 Hz,
2H), 2.25 (s, 3H), 1.63 - 1.50 (m, 2H), 0.89
L 0.73 (m, 1H), 0.56 - 0.44 (m, 2H), 0.00 (br

d, J=4.3 Hz, 2H)

1.48, A, 5142




98

2-(2-UKJIONPOIMIIS THIT)-3 -
(2,6-numerokcudenn)-5-{[4-
(5-¢Top-2-okco-1,2-

1H AMP (500 MI'u, DMSO-d6) Cneur
8.11 (t, J=4.0 Hz, 1H), 7.88 (ddd, J=10.1,

7.0, 3.1 Hz, 1H), 7.66 (t, J=8.4 Hz, 1H),
7.57 (br d, J=8.2 Hz, 2H), 7.48 (br d, J=8.2

6.80 (d, J=8.5 Hz, 2H), 6.49 (dd, J=10.0,

56 N OUTHAPONTUPUIHH- | - Hz, 2H), 7.05 (d, J=8.5 Hz, 2H), 6.72 (dd, | 1.44, A, 5182
/O\©/O\ N | w1 (peHIIT | MeTHI § -6- J=10.1, 5.5 Hz, 1H), 3.96 (s, 6H), 3.85 (s,
I rUApOKCH-3,4- 2H), 2.54 - 2.40 (m, 2H), 1.79 (br d, J=7.0
auruaponupumuani-4-on | Hz, 2H), 0.91 - 0.72 (m, 1H), 0.61 - 0.43
(m, 2H), 0.00 (br d, J=4.3 Hz, 2H)
1H SIMP (500 MI'u, DMSO-d6) Capur
OH 3-{[4-65 'X“"p'z"”‘coil’z' 8.12 (d, J=2(.7 Hz, 1H), 7.80 (dd, }=9.8, 2.7
N 0 AMTHAPOTIMPHANH-L~ — 1py, 111y 7,69 - 7.55 (m, 3H), 7.46 (d, J=8.2
57 l ““)q’eH““]MeT““}?'(zz% Hz, 2H), 7.04 (4, J=8.5 Hz, 2H), 6.75 (4, | | s A 5344
WN © N WAKAONPONHISTHI)-3-(2,6- | 16 ¢ 17 111y 307 (s, 6H), 3.85 (s, 2H), | 1> 2 3%
A0 O~ N AUMETOKCHCHIT)-6- 2.50 - 2.36 (m, 2H), 1.91 - 1.73 (m, 2H),
cl PHApOKCH-3,4- 0.91 - 0.72 (m, 1H), 0.59 - 0.44 (m, 2H),
OUTUAPONTUPUMUANH-4-0H 0.00 (q, J=4.7 Hz, 2H)
OH 3-(2,6-numeTokcudern)-6- 71.51185{-1\585(?1?, 1;/%;)]? ’7].)31\7/15((1)(1’dJ6:)9§£ B; E
s o NS 9 orfflc?(fl(zc.if{%ﬁ H“;;TH“I;THZI |Hz, 1H), 7.32 (br d, J=8.2 Hz, 2H), 7.24 (bt
\r N o N o ber Mo -2- d, J=8.2 Hz, 2H), 6.80 (d, J=8.6 Hz, 2H), | 1.24, A, 518.3
o o x 6.41 (d, J=9.3 Hz, 1H), 3.90 (s, 2H), 3.73
\©/ [(nponan-2-unoxkemmerial- | “6pp"3 67 (s 2H), 332 -3.21 (m, 1H)
3,4-AUTUAPONMPHMUNHH-4-OH| ™" 3’ 311\ 87 (d. J=6 1 Hz, 6H)
1H AMP (500 MI'u, DMSO-d6) Cnpur
OH 3'9;‘6";‘““’[“"‘;"“‘1’6‘*“1“%'5 " [7.88 (brt, J=3.7 Hz, 1H), 7.65 (ddd, J=10.1,
N )\I\@ 5 1[m-4(n;§);§§1;p;’;ﬂc§:l’_ " |7.0,3.4 Hz, 1H), 7.43 (br t, J=8.4 Hz, 1H),
59 \fo LA ) peta ot} -6- 7.36-7.30 (i, 2H), 730 -7.25 (0, 2H), | | 0 ) o0y

THIPOKCH-2-[ (poman-2-
WIOKCH )MeTHI|-3,4-
OUTUAPONTUPUMHUANH-4-0H

5.4 Hz, 1H), 3.90 (s, 2H), 3.73 (s, 6H), 3.67
(s, 2H), 3.26 (dt, J=11.9, 6.0 Hz, 1H), 0.86
(d, J=6.0 Hz, 6H)
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60

5-{[4-(5-xnop-2-okco-1,2-
JUTHAPONUPUANH- 1 -
wn)penmn|mernn }-3-(2,6-
aUMeTOKCcH(peHn)-6-
THAPOKCH-2-[ (mpoman-2-
WIOKCH)MeTHI]-3,4-
OUTUAPOITUPUMHUANH-4-0H

1H AMP (500 MI'u, DMSO-d6) Cneur
7.86 (d, J=2.2 Hz, 1H), 7.55 (dd, J=9.8,2.4
Hz, 1H), 7.39 (br t, J=8.4 Hz, 1H), 7.34 (br
d, J=7.9 Hz, 2H), 7.24 (br d, J=8.1 Hz, 2H),
6.77 (d, J=8.4 Hz, 2H), 6.51 (d, J=9.8 Hz,
1H), 3.85 (s, 2H), 3.71 (s, 2H), 3.68 (br s,
6H), 3.29 - 3.19 (m, 1H), 0.84 (br d, J=6.0

Hz, 6H)

132, A, 5383
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ITpumep 61
2-(1-umknonponwi- 1 H-mupazon-3-wn)-1-(2,6-qustand ennn)-5-(3-¢prop-4-(2-dprop-3-
METUIIHPUINH-4-1i1)0eH3 1 )-6-ruapokcunupumuani-4(1H)-on

Q Q
o} 0 NH, CN

\
0 HO.gz-OH 2 2°-Oumupuana / N,\N NH4OH, MeOH / \N POCI;, 95°C, V4 \(N
N’ N~

N NaxCO, Cu(OA, A 100 °C, 98% A 70% A
DCE, 110 °C, 76%

Coequnenue 61a Coemunenue 61b Coenunenne 61¢

NH

N—N
/\©/\ TMSOT!, PhCHy VLNH
95°C, 100%

CoezmHeHHe 61d Q 0
HO OH
Q9 F B NaH. THF KOH, EtOH,
/\OJJ\/U\O/\ + /Q;i* /Q;i)k
Br 67% HZO 89% Br
F

COG,E[I/IHCHI/I@ 6le Coequnenne 61f
1 0
e i @
Coexunenne 61d ! (COC),, DMF D*N'\j)\N OH f Br+HO I?\I PAXPhos B3 N NarrSN~on
Coenquncnue 61f 2 EN, 63% /\é/\ 7 THF/H,0, K3PO,, ’/\é/\ F
F 120 °C, 16.4%

Coenunenue 61g IMpumep 61

Coenunenne 6la. merun 1-tmknonponui- 1 H-nupason-3-kapOokcunar

K mnepememannomy pactBopy wmerun 1H-nmupason-3-kapOokcumara (1,04 r, 8,25
MMOJIb), HUKJIONPONUIOopoHoBoi kucaotel (1,42 r, 16,5 mmons) u Na,COs (1,75 r, 16,5
mmodb) B DCE (30 mir) mpu 70 °C nobasisimu 2,2'-6unmmpunu (1,29 1, 8,25 MMounb) 1 anerar
menu (I) (1,50 r, 8,25 mmonb) Ha Bo3ayxe. PeakinuoHHyo cMmech Harpesanu no 70 °C B
TedeHue 8 4. PeakiMOHHYIO cMech ocTaBiisii oxyaxnatbes 10 RT. Jlobasmsu 1 M AcOH u
PEaKIMOHHYKD CMECh KOHLEHTPHUPOBAJIM B BakyyMe, M ocrtatok paszbasmun EtOAc.
Oprannvecknii cnoit mpomeiBain 1M HCI. Opranmueckuit cioéi cymmnm Hany MgSOy,
¢unbTpoBaNM W KOHLEHTPUPOBAIM B BakyyMme. OCTaTOK MOMeNIald Ha KOJOHKY C
cunukareneMm (120 1) u smouposanu 0-100% EtOAc B rexcanax. @pakuuu, copepskarine
Coenunenue 61a, cobupanu U pacTBOPUTENb YAAJISIIA B BAKYYME C TIOJMYYEHHEM MTPO3pavuHON
sxuakoctu (1,05 T, 6,29 MMoib, Bbixoa 76 %). MS m/z = 167.1 (M+H). 'H AMP (400 MI'L,
DMSO-ds) 6 7.93 (d, /=2.4 Hz, 1H), 6.73 (d, J/=2.4 Hz, 1H), 3.85 (tt, /=7.4, 3.8 Hz, 1H), 3.78
(s, 3H), 1.13 - 1.06 (m, 2H), 1.06 - 0.97 (m, 2H).

Coenunenne 61b. 1-umknonponun-1H-nmpazon-3-kapOokcamun
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K nepememannomy pacteopy Coenunenus 61a (1,01 r, 6,02 mmons) 8 MeOH (10 M)
nobasysn ruapokcu ammonus (3,91 mi, 30,1 MMonp). PeakioHHYIO CMECh HarpeBasiu 10
100 °C B Teuenue 16 4. PeakimoHHy0 cMech ocTaBisiin oxnaxnareest 10 RT. JloGasmsnm 1
mi1 AcOH u peakiMOHHYIO CMeCh KOHLEHTPUPOBaJH B Bakyyme u pazdamisuin EtOAc.
Opranndeckuii cioil mpombiBanu HachlmeHHbIM pactBopoM t NHiCl. Opranmueckuii cioi
cyumimn Hany MgSOs, QuiupTpoBamM M KOHLEHTPUPOBAJIM B BaKyyMe C TIOJY4YEHHUEM
Coenunenns 61b (0,89 r, 5,89 mmonb, Beixoa 98 %) B BUAE TBEPAOrO BewIeCTBa OEJIOTO
useta. MS m/z = 1522 (M+H). 'H AIMP (500 MI', XJIOPO®OPM-d) & 7.49 (d, J=2.5 Hz,
1H), 6.81 (d, /=2.5 Hz, 1H), 3.65 (tt, /=7.3, 3.7 Hz, 1H), 1.21 - 1.17 (m, 2H), 1.11 - 1.05 (m,
2H).

Coenunenue 61c. 1-nuknonponui-1H-nupason-3-kapooHuTpun

ITepemerunannbiii pactBop Coemmunenust 1b (0,99 r, 6,55 mmons) B POCI3 (6,10 mu,
65,5 mmonb) HarpeBamu 10 95 °C B TeyeHue 2 4. PeakIMOHHYIO CMe€Ch OCTaBIISUIH
oxnaxaarecsi 10 RT w BeutmBanmu B nensHyro Boay. JloGasmsim NH4OH no moctmkeHust
HelTpanbHoro 3HaueHust pH. Peakunonnyo cmech pazbasisuiu EtOAc. Opranndeckuii ciioi
npombiBain  H»O. Opranmyeckuit ciodi  cymmmun  Hag MgSOs, ¢unbTpoBaM U
KOHLIEHTPHPOBAJIM B Bakyyme. OCTaTOK NOMeINaJM Ha KOJIOHKY C cuimkareieMm (24 r) u
smonpoBaan 0-100% EtOAc B rekcanax. @pakuum, coxpepxamme Coenunenue 6lc,
cobupanu, OObEIUHSITN U PACTBOPUTEIb YAAJISUIU C TIOJTYUYEHUEM MPO3PAvHOM KunkocTH (610
mr, 4,58 Mmoiib, Bbixoa 70 %). 'H SIMP (400 MI'u, XJIOPO®OPM-d) § 7.52 (d, J=2.4 Hz,
1H), 6.63 (d, J/=2.4 Hz, 1H), 3.67 (tt, /=7.4, 3.9 Hz, 1H), 1.25 - 1.16 (m, 2H), 1.13 - 1.03 (m,
2H).

Coenunenue 61d. 1-uuknonponuia-N-(2,6-nustrnd enwmn)- | H-nupason-3-
KapOOKCHUMHIAMU

K pactBopy 2,6-nusTunanuiansa (684 mr, 4,58 mmonb) u Coenunenus 61c (610 wr,
4,58 mmonb) B Toayone (5 mi) npu 0 °C mo karusm nobasnsin TMS-OTE (1,08 mi, 5,96
mmonb). TTonyuennyto cmeck mepememuBanu npu 0 °C B Teuenue 10 MHH W OCTaBISUIH
HarpeBatbcs A0 RT, 3atem Harpesanu no 110 °C B Teuenue 16 4. PeakunoHHyHO cMech
oxjaxaamu 10 0 °C u mo karisim no0asisuii Boay. PeakiimoHHyo cMech pasbdasisuin EtOAc.
Oprannueckuii cyoii mpombiBaiu HackimeHHbIM pacTBopoM NaHCOs3. Opranuueckuit cioi
cyurmii Hax MgSO4, GunpTpoBaiy U KOHLEHTPUPOBAIU B BakyyMe. OCTaTOK MOMeIIaiu Ha
KOJIOHKY ¢ cuimkareniem (24 r) u smouposanu 0-50% 1% TEA/EtOAc 8 DCM. @pakiuwy,
cogepkame Coenmnenue 61d, cobmpanm W pacTBOPUTENh YOAIIN B BakyyMe C

NOJIy4eHHEM TBepaoro Bemectsa sxentoro 1sera (1,31 r, 4,60 mmons, Bbxon 100 %). MS
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m/z = 1522 (M+H). H IMP (500 MI'u, XJIOPO®OPM-d) § 7.53 (d, J=2.5 Hz, 1H), 7.16 -
7.10 (m, 2H), 7.09 - 7.02 (m, 1H), 6.99 (d, J/=2.2 Hz, 1H), 3.66 (tt, /=7.4, 3.8 Hz, 1H), 2.71 -
242 (m, 4H), 1.20 (t, /=7.6 Hz, 6H), 1.23-1.15 (m, 2H), 1.13 - 1.04 (m, 2H).

Coenunenne 6le. quaTun 2-(4-6pom-3-pTopOeH3nT)ManoHat

NaH (0,537 r, 13,4 mmonb) cycnenauposamn B THF (20 mu) B 100 ma konOe,
OCHAIlEHHOW MarHuTHOW Memankod u BxomoMm ainst Na. Ilo kamwmsim  nobaisiin
nustraManoHat (2,33 r, 14,6 MMoJib), 4TO BBI3BAJIO 3HAYUTEIbHOE BbleNieHue ra3a. CMech
nepememuBany npu RT B Teuenne 1 4 ¢ mocneayroumm nodasiaeHneM no karmsim 1-6pom-4-
(6pommerun)-2-propoensona (3,01 r, 11,2 mmons) B THF (10 mi). PeakuuonHyio cMmech
nepemernuBaiu npu RT B Teuenne 16 1. Cmecb MOHO- U OHC- AIKWIMPOBAHHOTO MPOAYKTA
HaOmonanun ¢ nomompro LCMS. PeakimoHHYI0 CMeCh KOHLEHTPUPOBAJIHU B BaKyymMe U
pazbasnsin EtOAc. Opranudeckuil CloW NMpPOMBbIBAIM HAachIeHHbIM pacTtBopoM NH4Cl.
Opranuveckuii cnoit cymmmu Hax MgSOs, GUIBTPOBAIM W KOHLIEHTPUPOBAIM B BaKyyMe.
Ocrarok momewmanu Ha KOJOHKY ¢ cunukareneMm (120 r) u smouposamu 0-40% EtOAc B
rekcaHax. @pakuuu, copepkamme Coenunenne 6le, coOupamu, OOBenUHSIIU U
KOHLIEHTPHUPOBAJIM B BaKyyMe C MOJIy4YeHHEeM MPO3pavHoil xxunkoctu (2,62 r, 7,55 mmons, 67
BbIXOH %). MS m/z = 348.9 (M+H). 'H SIMP (500 MI'u, XJIOPO®OPM-d) § 7.52 - 7.41
(m, 1H), 7.02 (dd, /=9.4, 1.9 Hz, 1H), 6.91 (dd, J=8.1, 1.8 Hz, 1H), 4.20 (d, J=1.4 Hz, 4H),
3.62 (t, J=7.8 Hz, 1H), 3.20 (d, J/=7.7 Hz, 2H), 1.25 (t, /=7.2 Hz, 6H).

Coenunenne 61f. 2-(4-0pom-3-pTopOeH3 1T )MaIOHOBAsT KUCIIOTA

Coenunenne 61e (2,62 1, 7,55 MMoJb) pacTBOpsuH B cMecu 3Tanona (12,5 mir) u Bozsl
(6,25 M) B 100 mn konbe, ocHalneHHONH MarHuTHON Memankoi. Jlobasnsan KOH (1,48 r,
26,4 MMOJIb) M PEAKIIMOHHYIO) CMECh MEPEeMENINBaIN B TeueHHe 2 4. PeakIMOHHYI CMech
nonkucysmn ¢ nomompid 3N HCl u BomHyrwo wacte skctparupoBamn Et,O (3 x).
OObennHEHHbIE OpraHUYeCKHe BBHITSKKU cymmiau Hany MgSOs, ¢uibtpoBamu u GuibTpar
KOHIIEHTPUPOBAJU B BakyyMe ¢ nonyuenueM Coenunenus 61f (1,95 r, 6,70 mmonsb, Beixon 89
%) B BUne Genoro Teepaoro semectsa. MS m/z = 315.0 (M+Na). 'H SAMP (400 MIw,
METAHOJI-d4) 6 7.50 (t, J=7.8 Hz, 1H), 7.12 (dd, J=9.9, 1.8 Hz, 1H), 7.00 (dd, J=8.1, 1.8
Hz, 1H), 3.64 (t, /=7.7 Hz, 1H), 3.14 (d, J=7.9 Hz, 2H).

Coenunenne 61g. 5-(4-Opom-3-dpropbdensmn)-2-(1-uuknonponmi-1H-nmpaszon-3-umn)-
1-(2,6-nmzTungennn)-6-ruapoxkcunupumuans-4(1H)-on

Coenunenne 61f (97,1 mr, 0,333 mmonp) cycnengupoBasiii B DCM (5 mi) B 25 mn
KOJIOe, OCHAIIIEHHON MAarHUTHOW Mewasikoil M BxomoM ains Na. JIo0aBisian OKCaTHIXIOPHL

(0,333 mu, 0,667 mmonb) u DMF (1 kamns) u peakiMoHHYIO cMech nepeMernsany npu RT B
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teuerne 1 u. K peakumonnoit cmecu nobasnsmn Coequnenue 61d (94,2 mr, 0,333 mMmoib) B
DCM (4 wmn) ¢ mocnenyromuMm EtsN (0,186 mu, 1,333 mmonp). PeakimoHHyHO cMmech
nepeMelnBaIi B TeueHue | 4, 3aTeM KOHLEHTPHPOBAIHN B BaKyyMe M OCTAaTOK pa30aBisun
EtOAc. Opraangeckuii cioil nmpomeiBain HackieHHbIM pactBopoM NH4Cl. Opranmueckuii
cimoit cymmnmu Han MgSQOs, ¢unpTpoBamm W KOHUEHTPHpPOBaNM B Bakyyme. OctaTok
NOMeIaan Ha KOJOHKY ¢ cuiukareneMm (12 r) u amouposamu 0-100% EtOAc B rekcaHax.
Opakun, copepxamue Coenunenne 61g, cobupanu, oObEAMHSUIA U KOHLEHTPHPOBAIU B
BaKyyMe C TIOJy4eHHEM CBeTNIO-xkenTol xuakoctu (112 mr, 0,208 mmonsb, Bbxon 63 %. MS
m/z = 536.9 (M+H). 'H AMP (500 MI'u, XJJOPO®OPM-d) & 7.48 - 7.43 (m, 1H), 7.41 -
7.35 (m, 1H), 7.27 - 7.22 (m, SH), 7.14 (dd, J=8.3, 1.9 Hz, 1H), 3.84 (s, 2H), 3.66 - 3.54 (m,
1H), 2.45 - 2.33 (m, 2H), 2.26 (dq, J=15.1, 7.6 Hz, 2H), 1.09 (m, 2H), 1.07-1.05 (m, 2H),
1.05 (t, /=7.6 Hz, 6H).
IMpumep 61. 2-(1-umknonpornmi-1H-nupazon-3-un)-1-(2,6-auyTrndennn)-5-(3-grop-4-(2-
¢Top-3-merunnupuauH-4-mn)oeH3mn )-6-ruapokcunupuMuanH-4( 1 H)-on

PacrBop Coenunenns 61g (15 wmr, 0,028 wmmons), (2-dprop-3-mernnnupuaus-4-
wn)0opoHoBoi kucaoTel (13 mr, 0,084 mmonb) u Pd-XPhos G3 (1,772 wmr, 2,093 MKMOJIb) B
THF (1,8 mu1) u xanueBoit comu ¢ochopHoii kucnorsl (0,5 M Boguslit pactsop) (0,14 wmu,
0,070 mmouib) merasupoBaiu Ar B TeueHue | MuH. PeakiMOHHYIO CMECh repMETU3HPOBAIH U
HarpeBajJu MUKpPOBOJHOBOM peakTope npu 120 °C B TeueHue 45 muH. Peakiinonnyo cmech
(GuUIbTPOBAM W KOHLUEHTPUPOBAIM NPU TOHMKEHHOM paaBiieHHMH. OCTaTOK OYHIIAIN
npenaparuBHoii LC/MS B crnenyromux ycnoBusix: kosnoHka: XBridge C18, 19 x 200 mwm,
pa3Mep wactuil 5 MkM; monBrkHas ¢asa A: 5:95 auneronurpwiBoma ¢ 10 MM amerara
aMMOHUs1, monBwkHas ¢asza B: 95:5 aneronurpuniBoma ¢ 10 MM amerata aMMOHWUS,
rpaaueHt: 10-55% B 3a 25 muHyT, 3aTeM BhiAepkuBaHue B TedeHue 5 MUHYT npu 100% B;
ckopocth motoka: 20 mu/muH. @pakuuu, conmepskamue CoenuHenue 61, OOBemUHSIIN |
CYLIMJIH HA POTOPHOM HCIIApPHUTENIE C MOJYYSHUEM TBEPAOTo BemecTsa 0enoro usera. (2,6 mr,
BeIx0 16,4 %). PacuerHas uncrora no nanHbM aHaimza LCMS cocrasuna 100%, meron A
HPLC, Rt = 2,08 mun, MS m/z = 568.3 (M+H). 'H AMP (500 MI'u, DMSO-ds) & 8.11 (d,
J=4.9 Hz, 1H), 7.73 (d, J/=1.9 Hz, 1H), 7.40 - 7.26 (m, 2H), 7.26 - 7.02 (m, SH), 6.20 (d,
J=1.8 Hz, 1H), 3.79 (s, 2H), 3.67 (td, J/=7.4, 3.8 Hz, 1H), 2.31 - 2.11 (m, 4H), 2.05 (s, 3H),
0.93 (t, J=7.5 Hz, 6H), 0.82 - 0.70 (m, 2H), 0.61 (br s, 2H). [Jmana3zoH 3¢}¢}eKkTUBHBIX
koHueHrpauuit ECso cCAMP APJ: A

CoenuHenus 1o npumepam 62-94 nonydanu CorjiacHO oOIIel MeTOIUKe, OMTUCAHHON

B rpumepe 61.
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npume
pa

CrtpykTypa

Hassanue

AMP

Rt(muH)| muanasox

meton |3¢d.xoHm.
M+H |[cAMP APJ

62

1-(2,6-pumeroxcudenn)-2-
(1-stun-1H-nmupazon-3-un)-6-
rugpokcu-5-{[4-(3-
METUINUPUANH-4-
wi)benun|merun }-1,4-
TUTUAPOTIUPUMUINH-4-0H

1H AMP (500 MI'u, DMSO-d6) Cneur
8.47 (s, 1H), 8.41 (d, J=5.0 Hz, 1H), 7.51
(d, J=1.9 Hz, 1H), 7.39 (br d, J=7.9 Hz,
2H), 7.31 - 7.24 (m, 3H), 7.21 (d, J=4.9 Hz,
1H), 6.64 (d, J=8.4 Hz, 2H), 5.98 (d, J=1.9
Hz, 1H), 4.05 - 3.84 (m, 2H), 3.67 (s, 2H),
3.60 (s, 6H), 2.27 (s, 3H), 1.13 (t, J=7.2 Hz,
3H)

63

1-(2,6-numeroxcudenn)-2-
(1-stun-1H-nmupazon-3-un)-5-
{[4-(2-¢pTop-3-
METWINUPUANH-4-
wn)denun|merun } -6-
ruapokcu-1,4-
JUTUAPOUPUMUINH-4-0H

1H AMP (500 MI'u, DMSO-d6) CnBur

8.06 (d, J=5.0 Hz, 1H), 7.55 (d, J=1.9 Hz,
1H), 7.46 - 7.28 (m, SH), 7.21 (br d, J=5.0
Hz, 1H), 6.69 (d, J=8.5 Hz, 2H), 6.01 (d,
J=1.9 Hz, 1H), 3.94 (q, J=7.2 Hz, 2H), 3.78
- 3.69 (m, 2H), 3.61 (br s, 6H), 2.16 (s, 3H),
1.14 (t, J=7.2 Hz, 3H)

136, A,
524.1 A
1.61, A,

542.2 A

64

2-6ytun-1-(2,6-
maTrndennn)-5-{[4-(6-
¢bTOp-2-MeTHIIHPUINH-3 -
W) eHn |MeTn §-6-
ruapokcu-1,4-
IUTHIPOTTUPUMHUANH-4-0H

1H AMP (500 MI'u, DMSO-d6) Cnsur
7.75 (t, J=8.2 Hz, 1H), 7.47 - 7.35 (m, 1H),
7.29 (m, 7.8 Hz, 4H), 7.23 (m, 2H), 7.03
(dd, J=7.9, 2.7 Hz, 1H), 3.69 (s, 2H), 2.34
(s, 3H), 2.30 (br dd, J=15.0, 7.3 Hz, 2H),
2.21-2.11 (m, 2H), 2.07 (br t, J=7.8 Hz,
2H), 1.55 - 1.45 (m, 2H), 1.19 - 1.10 (m,

223, A,
500.3 A

2H), 1.04 (t, J=7.5 Hz, 6H), 0.72 (t, J=7.3

Hz, 3H)
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1H AMP (600 MI'u, DMSO-d6) Cneur
8.50 (d, J=1.0 Hz, 1H), 8.23 (td, J=8.1, 2.2
2-Oymuz-1-(2,6- Hz, 1£1), 7.58 (d, J=8.l) Hz, 21({), 746 -739

AoTnGeRn)-5-{[4-(6- " e 357 7 907 (m 4H), 7.25 (dd,
J=8.5, 2.4 Hz, 1H), 3.69 (s, 2H), 2.29 (dt,
J=14.6, 7.3 Hz, 2H), 2.21 - 2.11 (m, 2H),
2.11 -2.03 (m, 2H), 1.51 (brt, J=7.4 Hz,
2H), 1.20 - 1.10 (m, 2H), 1.06 (¢, J=7.5 Hz,
6H), 0.73 (t, J=7.4 Hz, 3H)

¢bTopnupunuH-3-
i) eH | MeTn §-6-
ruapokcu-1,4-
IUTUIPONUPUMHUINH-4-0H

2.14, A,
486.2

1H AMP (500 MI'u, DMSO-d6) Cnsur
2-0ytun-1-(2,6- 7.46 -7.38 (m, 1H), 7.36 - 7.32 (m, 2H),
aatundennn)-5-{[4-(2- 7.32-7.26 (m, 4H), 7.20 (br d, J=4.8 Hz,
¢rop-3-metunnupuanna-4- | 1H), 3.71 (s, 2H), 2.37 - 2.23 (m, 2H), 2.21|2.24, A,
wi)eHus|Merun }-6- -2.12 (m, 2H), 2.15 (s, 3H), 2.09 (br t, 500.2
ruapokcu-1,4- J=7.7Hz, 2H), 1.57 - 1.44 (m, 2H), 1.21 -
auruapornupuMuana-4-on | 1.11 (m, 2H), 1.04 (t, J=7.5 Hz, 6H), 0.73
(t, J=7.3 Hz, 3H)

1H SIMP (500 MI'ty, DMSO-d6) & 7.46 -
735 (m, 1H), 7.27 (d, J=7.7 Hz, 2H), 7.07
2-Oymu-5-[(4- «, J=(8.0 Hz) 2H), é.9o (d, J=8.0 Hz) 2H),
”“‘1‘“3“61"’“““‘1’6“““)“‘“;‘“]' 3.59 (s, 2H), 2.34 - 2.22 (m, 2H), 2.20 - [2.33, B,
« ’rgﬂffﬁf‘f”)' " |2.07 (m, 2H), 2.04 (m, 2H), 1.87 - 1.77 (m,| 4313
P ’ 1H), 1.57 - 1.40 (m, 2H), 1.18 - 1.09 (m,

2H), 1.05 (t, J=7.5 Hz, 6H), 0.87 (br dd,
J=8.3, 1.9 Hz, 2H), 0.72 (t, J=7.3 Hz, 3H),

0.62 - 0.53 (m, 2H)

OUTUAPOTUPUMUIANH-4-0H
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5-({[1,1'-Oudennn]-4-

1H SIMP (500 MI'w, DMSO-d6) 5 7.61 (br
d, J=7.6 Hz, 2H), 7.52 (br d, J=7.9 Hz, 2H),
7.46 -7.39 (m, 3H), 7.35 - 7.26 (m, 5H),

68 wi ymetin)-2-0ytun-1-(2,6- | 3.69 (s, 2H), 2.30 (dt, J=14.8, 7.6 Hz, 2H), |2.39, A,
TG eHn)-6-ruapoken- | 2.22 -2.12 (m, 2H), 2.12 - 2.03 (m, 2H), | 467.3
1,4-gurunpormpumunua-4-od| 1.57 - 1.47 (m, 2H), 1.21 - 1.11 (m, 2H),
1.07 (, J=7.5 Hz, 6H), 0.73 (t, J=7.2 Hz,
3H)
1H SIMP (500 MI'u, DMSO-d6) Capur
1-(2,6-muorungenun)-3-{[3-| 5 g 4,1 J(=8.l Hz, 1H), 7.57 (b)r t, J=7.8
(rop-4-(6-¢rop-2- Hz, 1H), 7.51 (brs, 1H), 7.41 - 7.32 (m,
69 MeT““““p“H“H'3'6 2H), 7.30 - 7.22 (m, 1H), 7.18 (br d, J=7.0 | 1.80, A,
mﬁﬁgi’fﬁgﬂmﬁfﬁn Th | Hz 2H), 7.11-693 (m, 1H), 555 (dd, | 542.1
J=9.0, 2.0 Hz, 1H), 3.79 (s, 2H), 3.69 (s,
mupasont-3-a)-1,4- 3H), 2.25 (s, 3H), 2.23 - 2.12 (m, 4H), 0.96
IUTHIPOTTUPUMHUANH-4-0H (td, 1=7.4. 2.9 Hz, 6H)
1-(2,6-nuatundenun)-5-{[3- | 1H AMP (500 MI'y, DMSO-d6) Cnsur
¢drop-4-(3-metunnupuann-4-| 8.63 (brs, 1H), 7.65 - 7.55 (m, 1H), 7.52
70 v )eHn | MeTun }-6- (d, J=1.8 Hz, 1H), 7.42 - 7.29 (m, 2H), 7.19|1.59, A,
ruapokcu-2-(1-merun-1H- | (br d, J=7.6 Hz, SH), 5.56 (s, 1H), 3.81 (s, | 524.0
mapason-3-mwn)-1,4-  |2H), 3.69 (s, 3H), 2.30 - 2.11 (m, 7H), 0.96
OUTUAPOUPUMUINH-4-0H (t, J=7.6 Hz, 6H)
1(23301;32“?2‘1’;‘;‘33)35 13- 11 AMP (500 MI'y, DMSO-d6) Caeer
LAY 8.10 (br d, J=4.8 Hz, 1H), 7.50 (br s, 1H),
. pypenluerin-6- 736 (s, 1H), 7.31 - 7.25 (m, 2H), 7.23 - |1.83, A,
7.11 (m, 4H), 5.53 (s, 1H), 3.82 -3.73 (m, | 542.1

runpokcu-2-(1-merun-1H-
npaszon-3-mn)-1,4-
TUTAAPONUPHUMUINH-4-0H

2H), 3.17 (s, 3H), 2.28 - 2.10 (m, 4H), 2.04

(s, 3H), 0.94 (br t, J=7.4 Hz, 6H)
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72

1-(2,6-nmzTuUndgennn)-5-{[3-
¢dTop-4-(6-pTop-2-
METWINUPUANH-3-

1) eHus | MeTu } -6-
rUapoKcu-2-(2-merun-1,3-
tHazon-4-mn)-1,4-
OUTHAPOTUPUMUINH-4-0H

1H AMP (500 MI'u, DMSO-d6) Cneur
7.80 (brt, J=8.2 Hz, 1H), 7.52 (s, 1H), 7.36
-7.23 (m, 2H), 7.22 - 7.01 (m, SH), 3.79 (s,
2H), 2.39 (s, 3H), 2.25 (s, 7H), 0.99 (br t,
J=7.4 Hz, 6H)

1.90, A,
559.1

73

1-(2,6-nmaTungennn)-5-{[3-
¢drTop-4-(2-pTop-3-
METUINUPUANH-4-

i) eHnn | MeTn §-6-
ruapokcu-2-(4-merun-1,3-
THazon-2-un)-1,4-
JUTUAPOTUPUMUINH-4-0H

1H AMP (500 MI'u, DMSO-d6) CnBur
8.11 (brd, J=4.9 Hz, 1H), 7.43 (s, 1H), 7.35
(s, 1H), 7.29 (br d, J=7.9 Hz, 1H), 7.25 -
7.06 (m, SH), 3.82 (s, 2H), 2.33 - 2.13 (m,
4H), 2.08 - 2.05 (m, 3H), 2.05 (br s, 3H),
0.94 (brt, J=7.5 Hz, 6H)

1.93, A,
5593

74

1-(2,6-amaTungennn)-5-{[3-
¢rop-4-(3-meTmnnupuanH-4-
win)peHn |MeTu §-6-
rUApoKcu-2-(2-merun-1,3-
THa30-4-mn)-1,4-
IUTUIPOIUPUMUINH-4-0H

1H AMP (500 MI'u, DMSO-d6) CnBur
8.75 - 8.44 (m, 1H), 7.53 (s, 1H), 7.43 (br
d, J=4.0Hz, 1H), 7.34 - 7.27 (m, 2H), 7.25
(s, 2H), 7.15 - 7.08 (m, 2H), 7.04 (s, 1H),
3.82 (s, 2H), 2.40 (s, 3H), 2.32 (dt, J=15.0,
7.5Hz, 2H), 2.27 - 2.20 (m, 2H), 2.18 (s,
3H), 1.00 (br t, J=7.6 Hz, 6H)

1.74, A,
541.1

75

1-(2,6-nuaTundenwnn)-5-{[3-
¢drop-4-(3-meTnnnupunnH-4-
W) eHm |MeTn §-6-
ruapokcu-2-(4-merun-1,3-
THazon-2-un)-1,4-
IUTHIPOTUPUMHUANH-4-0H

1H SIMP (500 MI'w, DMSO-d6) Casur
8.58 - 8.49 (m, 1H), 8.45 (br d, J=4.6 Hz,
1H), 7.44 (s, 1H), 7.39 - 7.31 (m, 1H), 7.25
(brd, J=7.6 Hz, 1H), 7.22 (br s, 2H), 7.19 -
7.14 (m, 3H), 3.81 (s, 2H), 2.22 (dquin,
J=14.9, 7.4 Hz, 4H), 2.12 (s, 3H), 2.06 (s,
3H), 0.94 (t, J=7.5 Hz, 6H)

1.62, A,
541.2
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76

1-(2,6-nmeTrng ennn)-2-(1-
stun-1H-nupazon-3-mn)-5-
{[3-¢prop-4-(3-
METUINUPUANH-4-
i) eH | MeTn §-6-
ruapokcu-1,4-
OUTUAPOTTUPUMUINH-4-0H

1H AMP (500 MI'u, DMSO-d6) Cneur
8.52 (brs, 1H), 8.45 (br d, J=4.0 Hz, 1H),
7.58 (brs, 1H), 7.38 - 7.30 (m, 1H), 7.29 -
7.19 (m, 3H), 7.16 (br d, J=7.6 Hz, 3H),
5.90 (brs, 1H), 3.94 (q, J=7.1 Hz, 2H), 3.79
(s,2H), 2.31-2.17 (m, 4H), 2.13 (s, 3H),
1.11 (brt, J=7.2 Hz, 3H), 0.95 (br t, J=7.5
Hz, 6H)

1.61, A,
5383

77

1-(2,6-nmeTungennn)-2-(1-
stun-1H-nupazon-3-mn)-5-
{[3-¢prop-4-(2-Prop-3-
METUINUPUANH-4-
i) eHnn |MeTn §-6-
ruapokcu-1,4-
JUTUAPONUPUMUINH-4-0H

1H AMP (500 MI'u, DMSO-d6) CnBur
8.11 (brd, J=4.9 Hz, 1H), 7.57 (br s, 1H),
7.31(dt, J=15.8, 7.8 Hz, 2H), 7.26 - 7.09
(m, SH), 5.91 (s, 1H), 3.93 (q, J=7.1 Hz,
2H), 3.80 (s, 2H), 2.36 - 2.14 (m, 4H), 2.05
(s, 3H), 1.10 (br t, J=7.2 Hz, 3H), 0.95 (brt,
J=7.5 Hz, 6H)

1.98, A,
556.1

78

1-(2,6-nmaTungennn)-5-{[3-
¢dTop-4-(2-pTop-3-
METWINUPUANH-4-
win)peH |MeTn §-6-
ruapokcu-2-(2-merun-1,3-
THa30a-4-mn)-1,4-
JUTUAPONUPUMUIANH-4-0H

1H AMP (500 MI'u, DMSO-d6) Cnsur
8.10 (br d, J=4.6 Hz, 1H), 7.51 (s, 1H), 7.34
-7.25(m, 2H), 7.24 - 7.15 (m, 3H), 7.13 -
7.05 (m, 2H), 3.89 (s, 2H), 2.38 (s, 3H),
2.30 (dt, J=14.7, 7.2 Hz, 2H), 2.24 - 2.13
(m, 2H), 2.04 (s, 3H), 0.98 (br t, J=7.4 Hz,
6H)

1.93, A,
559.1

79

1-(2,6-nuaTundenmn)-5-{[3-
¢drTop-4-(6-pTop-2-
METUJIUPUANH-3-
wi1)eHu | MeTh } -6-
ruapokcu-2-(4-merun-1,3-
THa3on-2-un)-1,4-
JIUTHIPONUPUMHUINH-4-0H

1H AMP (500 MI'u, DMSO-d6) CnBur
7.79 (brt, J=8.0 Hz, 1H), 7.42 (br s, 1H),
7.38-7.31 (m, 1H), 7.30 - 7.23 (m, 1H),
722 -7.11 (m, 4H), 7.10 - 7.03 (m, 1H),
3.79 (br's, 2H), 2.24 (s, 3H), 2.22 - 2.12 (m,

4H), 2.05 (s, 3H), 0.93 (br t, J=7.4 Hz, 6H)

1.81, A,
5593
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80

1-(2,6-nmeTrng ennn)-2-(1-
stun-1H-nupazon-3-mn)-5-
{[3-¢rop-4-(6-dTop-2-
METWINUPUANH-3-
i) eH | MeTn §-6-
ruapokcu-1,4-
OUTUAPOTTUPUMUINH-4-0H

1H AMP (500 MI'u, DMSO-d6) Cneur
7.80 (brt, J=8.1 Hz, 1H), 7.58 (br s, 1H),
7.32 (brd, J=7.6 Hz, 1H), 7.31 - 7.24 (m,
1H), 7.23 - 7.12 (m, 4H), 7.08 (br dd, J=8.1,
2.3 Hz, 1H), 5.90 (s, 1H), 3.94 (q, J=7.0
Hz, 2H), 3.79 (s, 1H), 2.29 - 2.25 (m, 3H),
224 -2.16 (m, 4H), 1.10 (br t, J=7.2 Hz,
3H), 0.95 (brt, J=7.5 Hz, TH)

1.82, A,
556.3

81

4'-{[1-(2,6-amaTUndennn)-2-
(1-stun-1H-nupazon-3-un)-6-
rUAPOKCU-4-0kco-1,4-
JOUTUIPOTTUPUMHUINH-S-
wi|merun }-2',5-nu¢rop-[1,1'-
oudenmn]-2-kapdbokcamua

1H AMP (500 MI'u, DMSO-d6) CnBur
7.70 (brs, 1H), 7.64 - 7.45 (m, 2H), 7.35
(brd, J=7.3 Hz, 3H), 7.17 (br d, J=7.6 Hz,
2H), 7.12 - 6.96 (m, 2H), 5.91 (br s, 1H),
3.93 (q, J=7.1 Hz, 2H), 3.75 (br s, 2H), 2.23
(q, J=7.2 Hz, 4H), 1.10 (br t, J=6.9 Hz, 3H),
0.97 (brt, J=7.5 Hz, 6H)

1.56, A,
584.2

82

4'-{[1-(2,6-nmTHNdeHNN)-6-
ruapokcu-2-(4-merun-1,3-
THa30J-2-1m1)-4-0kco-1,4-
IOUTUIPOIUPUMHUINH-S-
wi |merun }-2' 4-mudrop-[1,1'-
oudennn]-2-kapOokcamun

1H AMP (500 MI'u, DMSO-d6) Cnsur
7.76 - 7.66 (m, 1H), 7.42 (s, 1H), 7.34 (br
d, J=5.5 Hz, 2H), 7.27 (br s, 1H), 7.22 (br t,
J=79 Hz, 1H), 7.16 (d, J=7.6 Hz, 2H), 7.09
(brd, J=7.9 Hz, 1H), 7.01 (br d, J=11.3 Hz,
1H), 3.76 (s, 2H), 2.22 (q, J=7.3 Hz, 4H),
2.06 (s, 3H), 0.96 (t, J=7.5 Hz, 6H)

1.73, A,
587.2

83

1-(2,6-nuaTundenmn)-5-{[3-
¢rop-4-(1-meTun-2-okco-1,2-
JUTHAPONUPUIHNH-3-
W) eHm |MeTn §-6-
ruapokcu-2-(4-merun-1,3-
THa3on-2-mn)-1,4-
IUTHIPONUPUMHUANH-4-0H

1H SIMP (500 MI'u, DMSO-d6) Capur
7.75 (br d, J=6.1 Hz, 1H), 7.51 - 7.39 (m,
2H), 7.39 - 7.26 (m, 2H), 7.16 (br d, J=7.3
Hz, 2H), 7.10 (br d, J=7.9 Hz, 1H), 7.05 (br
d, J=11.6 Hz, 1H), 6.29 (br t, J=6.6 Hz,
1H), 3.76 (br s, 2H), 3.49 (s, 3H), 2.23 (q,
J=7.1 Hz, 4H), 2.06 (s, 3H), 0.97 (br t,

J=7.3 Hz, 6H)

1.50, A,
5572
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84

4'-{[1-(2,6-amzTUndennn)-6-
TUAPOKCH-4-0KkCcOo-2-[ 1-
(npoman-2-un)-1H-nmupazon-
3-un]-1,4-
JOUTHUIPONUPUMHUINH-S-
wi|merun }-2' 4-nudrop-[1,1'
oudenmn]-2-kapbokcamun

1H AMP (500 MI'u, DMSO-d6) Cneur
7.58 (s, 1H), 7.35 (br d, J=4.3 Hz, 2H), 7.31
-7.25 (m, 2H), 7.23 - 7.16 (m, 1H), 7.15 -
7.06 (m, 3H), 7.02 (br d, J=11.3 Hz, 1H),
6.22 (s, 1H), 4.28 (dt, J=13.0, 6.4 Hz, 1H),
3.73 (s, 2H), 2.25 (q, J=7.3 Hz, 4H), 1.09
(d, J=6.4 Hz, 6H), 0.97 (t, J=7.5 Hz, 6H)

1.74, A,
598.1

85

1-(2,6-nmaTungennn)-5-{[3-
¢dTop-4-(2-pTop-3-
METUINUPUANH-4-

i) eHnn | MeTn §-6-
ruapokcu-2-[ 1-(mpomnan-2-
un)-1H-nupazon-3-unl-1,4-
OUTUAPOTTIUPUMUINH-4-0H

1H AMP (500 MI'u, DMSO-d6) CnBur
8.10 (br d, J=4.9 Hz, 1H), 7.59 (br s, 1H),
7.34 -7.25 (m, 2H), 7.25 - 7.16 (m, 3H),
7.13 (br d, J=7.6 Hz, 2H), 6.22 (br s, 1H),
428 (dt, J=13.0, 6.4 Hz, 1H), 3.79 (s, 2H),
2.22 (q, J=7.0 Hz, 4H), 2.05 (s, 3H), 1.09
(br d, J=6.4 Hz, 6H), 0.93 (brt, J=7.3 Hz,
6H)

2.11, A,
570.2

86

1-(2,6-nmaTUngennn)-5-{[2-
¢drTop-4-(2-pTop-3-
METWINUPUANH-4-
win)dennn|merun }-6-
ruapokcu-2-(1-merun-1H-
nmpason-3-mn)-1,4-
OUTUAPOTTUPUMUINH-4-0H

1H SIMP (500 MI'u, DMSO-d6) Capur
8.09 (br d, J=4.9 Hz, 1H), 7.53 (s, 1H), 7.42
-7.34 (m, 1H), 7.32 - 7.21 (m, 2H), 7.22 -
7.11 (m, 4H), 5.54 (s, 1H), 3.79 (s, 2H),
3.70 (s, 3H), 2.32 - 2.19 (m, 4H), 2.16 (s,
3H), 0.96 (t, J=7.5 Hz, 6H)

1.78, A,
542.0

87

1-(2,6-nuyTrngennn)-5-{[3-
¢rop-4-(1-meTun-2-okco-1,2-
OUTUAPONTUPUANH-3-
W) eHm | MeTn §-6-
ruapokcu-2-[ 1-(mpoman-2-
wn)-1H-nupazon-3-un]-1,4-
OUTUAPOTTUPUMUINH-4-0H

1H AMP (500 MI'u, DMSO-d6) CnBur

7.74 (br d, J=6.7 Hz, 1H), 7.60 (d, J=1.8
Hz, 1H), 7.45 (br d, J=6.1 Hz, 1H), 7.36 -

725 (m, 2H), 7.14 (d, J=7.6 Hz, 2H), 7.11 -
7.06 (m, 1H), 7.04 (br d, J=11.3 Hz, 1H),
6.29 (t, J=6.9 Hz, 1H), 6.23 (d, J=1.8 Hz,
1H), 4.29 (dt, J=13.1, 6.6 Hz, 1H), 3.74 (s,
2H), 3.48 (s, 3H), 2.24 (q, J=7.4 Hz, 4H),
1.10 (d, J=6.7 Hz, 6H), 0.96 (t, J=7.6 Hz,

GH)

1.66, A,
568.1
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88

1-(2,6-nmzTuUngennn)-5-{[2-
¢rop-4-(1-meTun-2-okco-1,2-
OUTHAPONUPUANH-3-
i) eHunn | MeTn §-6-
ruapokcu-2-(1-merun-1H-
nupaszon-3-mn)-1,4-
OUTUAPOTTUPUMUINH-4-0H

1H AMP (500 MI'u, DMSO-d6) Cneur
7.74 (br d, J=6.4 Hz, 1H), 7.66 (br d, J=6.7
Hz, 1H), 7.60 - 7.53 (m, 1H), 7.50 (s, 1H),
7.43 -7.37 (m, 1H), 7.36 - 7.27 (m, 1H),
7.16 (br d, J=7.3 Hz, 3H), 6.32 (t, J=6.9 Hz,
1H), 5.58 (s, 1H), 3.73 (s, 2H), 3.68 (s, 3H),
3.50 (s, 3H), 2.26 (q, J=7.3 Hz, 4H), 0.99 (t,
J=7.6 Hz, 6H)

135, A,
540.2

89

4'-{[1-(2,6-amaTUndennn)-6-
ruapokcu-2-(1-merun-1H-
nupas3on-3-mi)-4-okco-1,4-
JOUTUIPOTTUPUMHUINH-S-
wi|merun }-3',4-nugrop-[1,1'-
oudenmn]-2-kapdbokcamua

1H AMP (500 MI'u, DMSO-d6) CnBur
7.77 (br s, 1H), 7.52 (s, 1H), 7.46 - 7.39 (m,
2H), 7.39 - 7.34 (m, 1H), 7.34 - 7.28 (m,
1H), 7.25 (brd, J=7.9 Hz, 1H), 7.22 - 7.06
(m, SH), 5.56 (s, 1H), 3.90 (s, 2H), 3.70 (s,
3H), 2.24 (q, J=7.5 Hz, 4H), 0.99 (br t,
J=7.5 Hz, 6H)

1.57, A,
570.1

90

1-(2,6-nmaTungennn)-5-{[3-

¢rop-4-(1-meTun-2-okco-1,2-
JUTHAPONIUPUANH-3-
)b eHuIT | MeTH § -6-

ruapokcu-2-[ 1-(2-
metunpropui)- 1 H-nupason-3-
un|-1,4-aurugponupuUMHUIUH-
4-oH

1H AMP (500 MI'u, DMSO-d6) Cnsur
7.73 (br d, J=6.1 Hz, 1H), 7.55 (br s, 1H),
7.44 (br d, J=6.4 Hz, 1H), 7.37 - 7.22 (m,
2H), 7.13 (br d, J=7.0 Hz, 2H), 7.10 - 6.97
(m, 2H), 6.29 (br t, J=6.7 Hz, 1H), 6.02 (br
s, 1H), 3.74 (br s, 2H), 3.69 (br d, J=6.7 Hz,
2H), 3.44 (br s, 3H), 2.23 (br d, J=6.7 Hz,
4H), 1.79 (br d, J=5.2 Hz, 1H), 0.97 (br t,
J=7.2 Hz, 6H), 0.59 (br d, J=6.1 Hz, 6H)

1.78, A,
582.0

91

1-(2,6-nuyTrngennn)-5-{[3-
¢drTop-4-(2-pTop-3-
METUJITUPUANH-4-

i) eHn |MeTn §-6-
ruapoKcu-2-[ 1-(2-
metunpropun)-1H-nupazon-3-
un|-1,4-muruAponupUMHUINH-
4-oH

1H AMP (500 MI'u, DMSO-d6) Cneur
8.08 (brd, J=5.0 Hz, 1H), 7.52 (s, 1H), 7.37
-7.24 (m, 2H), 7.21 (br d, J=7.9 Hz, 2H),
7.18 - 7.06 (m, 3H), 5.97 (s, 1H), 3.76 (br s,
4H), 2.29 - 2.11 (m, 4H), 2.03 (br s, 3H),
1.86-1.71 (m, 1H), 0.93 (br t, J=7.4 Hz,
6H), 0.57 (br d, J=6.5 Hz, 6H)

2.14, A,
584.1




112

92

4'-{[1-(2,6-amzTUndennn)-6-
ruapoKcu-2-[ 1-(2-
metunpropun)-1 H-nupazon-3-
un|-4-okco-1,4-
OUTHUIPOTTUPUMHUINH-S-
wi|merun }-2',4-nugrop-[1,1'-
oudenmn|-2-kapdbokcamun

7.73 (brs, 1H), 7.56 (s, 1H), 7.42 - 7.27 (m,

J=7.5 Hz, 2H), 7.11 - 7.05 (m, 1H), 7.00 (br
d,J=11.4 Hz, 1H), 6.01 (s, 1H), 3.89 (s, | 612.0

1H SIMP (500 MI'w, DMSO-d6) Capur
3H), 7.21 (br t, J=7.8 Hz, 1H), 7.13 (br d,
2H), 3.69 (br d, J=7.2 Hz, 2H), 2.31 - 2.16

(m, 4H), 1.85 - 1.72 (m, 1H), 0.98 (br t,
J=7.4 Hz, 6H), 0.59 (br d, J=6.5 Hz, 6H)

1.86, A,

93

2-(1-muxnonpormn-1H-
nupaszon-3-mn)-1-(2,6-
nuatuidenmn)-5-{[3-dprop-4-
(1-metun-2-oxco-1,2-
OUTHAPONUPUANH-3-
i) eHnn |MeTn §-6-
ruapokcu-1,4-
OUTUAPOTTUPUMUIANH-4-0H

1H AMP (500 MI'u, DMSO-d6) CnBur

7.70 (br d, J=6.7 Hz, 1H), 7.67 (d, J=1.8
Hz, 1H), 7.44 (br d, J=6.7 Hz, 1H), 7.36 -
7.24 (m, 2H), 7.14 (br d, J=7.6 Hz, 2H),

6.21 (s, 1H), 3.72 (s, 2H), 3.62 (br d, J=9.5
Hz, 1H), 3.47 (s, 3H), 2.19 (q, J=7.3 Hz,

4H), 0.94 (t, J=7.6 Hz, 6H), 0.80 - 0.70 (m,
2H), 0.59 (br s, 2H)

7.07 (brd, J=7.9 Hz, 1H), 7.01 (brd, |1.62, A,
J=11.6 Hz, 1H), 6.30 (t, J=6.9 Hz, 1H), | 566.0

94

4'-{[2-(1 -uuxnonponuin-1H-
npason-3-mn)-1-(2,6-

Okco-1,4-
JUTUAPONUPUMUIANH-5-

oudennn]-2-kapOokcamun

M THI(GEHN)-6-THapOKCH-4-

wi|merun }-2',4-nugrop-[1,1'-

1H SIMP (500 MI ', DMSO-d6) Casur
7.72 (brs, 1H), 7.68 (s, 1H), 7.42 - 7.26 (m,
3H), 7.19 (s, 1H), 7.14 (br d, J=7.6 Hz, 2H),

J=11.7 Hz, 1H), 6.21 (br s, 1H), 3.68 - 3.48
(m, 3H), 2.20 (q, J=7.3 Hz, 4H), 0.94 (br t,
J=7.5 Hz, 6H), 0.75 (br d, J=6.3 Hz, 2H),
0.59 (br s, 2H)

7.07 (br d, J=7.7 Hz, 1H), 6.99 (brd, |1.72, A,

596.2
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ITpumep 95
(S)-3-(1-(2-6yTmn-5-(4-(6-prop-2-meTunnupuanH-3 -1 ) OeH3 W )-0-TU APOKCH-4 -

okconupuMuanH-1(4H)-num)npormnin)0eH30HUTPHIT

EtOH, AcCl NHHCI
N 0°C-rt
CN _ocn O/\
0,

58% Cocaunenne 95a \‘<

1.Ti(OEt), THF, 75°C #S™NH
CuCN, DMIF, e, 1THOED, THE, o
16500 + 2. NaBH4, -48°C-rt N
T ose% © 68%
CN
CN
Coequnenue 95b NH Coenunenue 95¢
4N HCI, MeOH, NH, NHHCI \/\)LNH
JHOKCaH, 1t - \/\)J\ MeOH, rt
' * o7 T 0% N
100%
CN N
Coemunenne 95d  Coeaunenue 95a Coe xuHeHHE 95¢
0o O
o o B' o THE o 0"\ KOH, EtOH,
aH, THF,
B S L NaH.THE. 1t _Hor
r 33% 100%

B
' Coenunenue 95f

i i \/\)N['
Cl Cl
OKCZUII/IIIXIIOpI/I,H NH TTupwas
* N DCM, rt, 46%
1 00% -
Br

Coenunenne 95g Coeaunenne 95h Coemmegue 936

O

" on Pd(dppf).CH,Cl,

A | Br L N2,COs, THE, H,0, ~ A&

N™ OH HO | \ Muxposous., 110°C

N * Z >
N“F 3%
CN CN
Coenunenue 951 ITpumep 95

Coenunenne 95a. rHAPOXIJIOPHUL STHUII-TIEHTAHUMHUATA

K pacreopy nenrannurpmna (7,11 r, 86,1 mmons) B sTanone (60 mu) npu 0 °C mo
KarsiM nodasisun anetmixyopua (30,4 mur, 428 mMonp). OXNakaarimyo 0aHIO YIS U
PEaKMOHHYK cMech TnepemermmnBanu B TeueHne Houu mnpu RT. Copepskamuiics B
pPEaKIMOHHOH CMeCH pacTBOPHTENb YAAJISIM B BaKyyMe M OCTaTok pactupamu ¢ EtO.

O0pa3oBaBIIYIOCS CYCIIEH3UIO (PUIBTPOBAIH U (UIBTPALIMOHHBIN 0canok mpombiBaiiu Et,O u
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cymniu B BakyyMe ¢ mnoiydeHuem Coenmuenust 95a (8,21 r, Beixox 58%) B Buze Oernoro
tBepaoro Bemectsa. 'H AMP (500 MI'u, XJIOPO®OPM-d) § 12.36 (br s, 1H), 11.47 (br s,
1H), 4.64 (q, /=7.2 Hz, 2H), 2.74 (t, J/=7.7 Hz, 2H), 1.76 - 1.66 (m, 2H), 1.49 (t, J/=7.0 Hz,
3H), 1.45 - 1.37 (m, 2H), 0.95 (t, /=7.4 Hz, 3H).

Coenunenne 95b. 3-nponnoHUIOEH30HUTPUI

K pactBopy 1-(3-6pomdpenmn)nponan-1-ona (950 mr, 4,46 mmons) 8 DMF (10 mm)
nobasysn unanun menu (I) (998 mr, 11,2 MMonb). PeakinoHHBIH COCY Tl FepMETU3UPOBAIN U
PEakLMOHHYK cMmech nepeMewnBanu npu 165 °C B TeueHue HOuu. PeakluMOHHYIO CcMech
racunn nodasnenuemM. 30% NH4OH wu skcrparmpoBamu EtOAc (2 X). Cnou EtOAc
OOBEMUHANN U TNPOMBIBATM  paccojioM, cymmid Hag MgSOs, QuupTpoBamu u
KOHLIEHTPUPOBAJIM IPU TMOHMIKEHHOM naBieHuH. OCTaTOK OvMIIanu xpomaTtorpadueil Ha
cuinkarene, smoupyst 0-60% EtOAc B rekcane, ¢ nonyuennem Coenunenust 95b (400 wr,
BBIXON 56 %) B BHe Ips3HO-0eI0ro Teepaoro semectsa. MS m/z = 160.0 (M+H). 'H SMP
(XJIOPO®OPM-d) &: 8.26 (s, 1H), 8.21 (dt, J=7.9, 1.4 Hz, 1H), 7.86 (dt, J=7.7, 1.2 Hz, 1H),
7.63 (t,J=7.8 Hz, 1H), 3.04 (q, J=7.2 Hz, 2H), 1.58-1.61 (m, 1H), 1.28 (t, J=7.3 Hz, 3H).

Coenunenne  95c. (S)-N-((S)-1-(3-unanodeHnn) mpormI )-2-MEeTHIPOTIaH-2 -
cyabamun

K pactBopy Coenunenust 95b (400 wmr, 2,51 mmons) B THF (10 mu) moGamnsiiu
stokcun tutana (IV) (1.15 r, 5,03 mmonb) u (S)-2-merunnponan-2-cynbpunamun (335 mr,
2,76 mmoub). PeakioHHYI0 cMech nepemernnBain npu 75 °C B TeueHne 4 4. PeakIIMOHHYIO
cMmech oxnakaanu 10 -48 °C u no karuisaM no0aBisiiv B pacTBop mnpu -48 °C Goporuapuna
Hatpus (380 mr, 10,1 mmonb) B THF (4 mi). PeakunoHHYIO CMECh OCTABIISUIM HArpeBaThCs
1o RT B Tedenue 3 4 1 3aT€M OCTOPOKHO racuiiu mytem aodasienuss MeOH. Tlpu GsicTpom
NEepEeMEIIMBAHINM ~ PEaKIMOHHYKD CMeCh 3ajlMBaJldi B  paBHBII 00BEM  paccoia,
00pa3oBaBLIVIOCS CYCIIEH3HIO (PUIBTPOBAJIH Yepe3 LEJUT U OCaJOK Ha (HIIbTPE MPOMBIBAIIN
EtOAc. JIpyx(asublii puiabTpaT pasnessuii U opraHuyeckyro ¢asy cyurmm Hagy MgSO4 u
KOHLIEHTPUPOBAIM TPU TMOHIKEHHOM HaBjieHuH. OCTAaTOK OYMIIaid XpomaTtorpadueil Ha
cunukarene, smonpys 0-100% EtOAc B rekcane ¢ nmonyuenuem Coenmaenust 95¢ (450 wr,
BbIxOn 68 %) B BHme Oenoro TBepmoro BemectBa. MS m/z = 265.1 (M+H). 'H IMP
(XJIOPO®OPM-d) &: 7.57-7.65 (m, 2H), 7.46-7.52 (m, 1H), 7.22-7.33 (m, 1H), 4.31-4.39
(m, 1H), 3.32-3.54 (m, 1H), 1.74-2.12 (m, 2H), 1.26 (s, 9H), 0.85 (t, J=7.3 Hz, 3H).

Coenunenne 95d. (S)-3-(1-amuHONPONIIT)OEH30HUTPHIT

K pacrBopy Coenunenust 95¢ (450 mr, 1,70 mmonp) B MeOH (5 mi) nobasmsimm 4N

HCl B nuokcane (0,85 mu, 3,4 MMOJb), U PEaKIMOHHYKO cMech mepememnuBanu npu RT B
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TedeHne | 4. PeakUMOHHYI0 CMeCh KOHLIEHTPHPOBAJIN MpPH TOHMKEHHOM JaBJIEHHUH C
nonyuennemM Coemunaenus 95d (335 wmr, Beixon 100 %) B Bume Oenoro TBEpIOro BELIECTBA.
MS m/z = 161.0 (M+H). 'H AMP (METAHOJI-ds) &: 7.82-7.88 (m, 2H), 7.77-7.81 (m, 1H),
7.67-7.73 (m, 1H), 4.20-4.34 (m, 1H), 1.95-2.13 (m, 2H), 0.93 (t, J=7.4 Hz, 3H).

Coenunenne 95e. (S)-N-(1-(3-unanodeHnT)nponuI)neHTaHUMHIAMHI]

K pactBopy Coenunenust 95d (1,61 r, 8,19 mmons) B MeOH (20 mur) noGasnsiu
Coenunenue 95a (2,44 r, 14,2 mmons) u DIEA (4,23 1, 32,7 MmMonb). PeakinoHHy0 cMech
nepememBand npu RT B TeueHue 14 4. PeakUMOHHYHO CMECh KOHLEHTPUPOBAIU IIPU
MOHM)KEHHOM JaBJI€HMM U OCTAaTOK ouminanu npenapatusHoi HPLC B cuemyromux
ycnoBusx: kononka: Phen Luna AXIA C18, 30 x 100 MM, pa3Mep 4acTULl 5 MKM; ITOJIBIIKHAS
daza A: 10:90 MeOH:Bona ¢ 0,1% TFA; nonswkHas ¢asa B: 90:10 MeOH:sona ¢ 0,1%
TFA; rpaguent: 0-100% B 3a 10 mMuHyT, 3aTeéM BblAEpKUBAaHUE B T€UEHHE 2 MUHYT MpPHU
100% B; ckopocte moroka: 40 wu/mMuH. @Dpakuuu, comepkaiiue coenuHeHne 95e,
00BeANHSIN, KOHLEHTPUPOBAJIHN TPH MOHMKEHHOM IABJICHUH M OCTATOK PA3AeIsUId MEXKAY
DCM u IN NaOH. Coenunenne 95e skcrparupoBamn DCM (2X), opranuueckue ¢aspl
obbeauusy, cymmi Hax MgSOs M KOHLEHTPUPOBAIHM TNPH TOHMXKEHHOM MAABJICHUU C
nonyueHueM Genoro Teepaoro semectsa (1,4 r, Bexon 70 %). MS m/z = 244.2 (M+H). 'H
SAMP (XJIOPODOPM-d) 6: 7.61-7.63 (m, 1H), 7.56-7.60 (m, 1H), 7.51-7.56 (m, 1H), 7.40-
7.47 (m, 1H), 5.32 (s, 1H), 2.24 (t, J=7.8 Hz, 2H), 1.66-1.86 (m, 2H), 1.54-1.62 (m, 2H),
1.23-1.44 (m, 2H), 0.87-0.97 (m, 6H), 0.01-0.03 (m, 1H).

Coenunenne 95f. nuatun 2-(4-6poMOeH3MIT)MAIOHAT-3 -IIPOMTHOHIIOCH3OHUTPUIT

K cycnensun 60% NaH (699 mr, 17,5 mmons) B8 THF (20 M) o kamisim go0aBIisiiun
ausTiMaioHar (2,0 T, 13 MMoub) U peakLIMOHHYIO cMech nepemMernnBain npu RT B Teuenne
1 4. PeaknuonHyr cMech oxnaxaanu 10 0 °C u no kamisim 1o0asisiid pacteop 1-Opom-4-
(6pommerunm)bensona (3,13 r, 12,5 mmons) B THF (5 mu). PeakunonHyro cMech OCTaBIIsUTH
HarpeBaTbCsi U nepemMemusanu B TeueHue 14 4 nmpu RT. PeaknnoHHyr0 cMeCh racuiu nyrem
noGasnenust EtOH, ¢unprpoBanu uepes menut u ocanok Ha ¢uisrpe mpombiBain EtOAc.
QunbTpaT KOHLEHTPUPOBAJIU TMPH IOHIKEHHOM JABJICHWH M OCTATOK  OYHIIAIN
xpomarorpadueri Ha cuiukarene, smoupys 0-70% EtOAc B rekcaHe ¢ MOJy4YeHHEM
Coenunenus 95f (1,35 1, Bbixon 33 %) B Buge Oecusernoro macina. MS m/z = 329.0 (M+H).
'H AMP (XJIOPO®OPM-d) §: 7.38-7.52 (m, 2H), 7.07-7.20 (m, 2H), 4.09-437 (m, 4H),
3.59 (t, J=7.8 Hz, 1H), 3.16 (d, J=7.9 Hz, 2H), 1.56 (s, 1H), 1.22 (t, J=7.2 Hz, 6H), -0.01-0.05
(m, 1H).

Coenunenne 95g. 2-(4-6pomMOEH3MIT)MAIOHOBAsT KUCIIOTA
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K pacrBopy Coemunenust 95f (500 mr, 1,52 mmonb) B cmecu EtOH (2,5 mu) u Bozebl
(1,25 mu) nobasnsan KOH (298 wr, 5,32 MMOITb) U pPEaKLIMOHHYIO CMECh NIEPEMELITUBAIN TIPU
RT B Teuenne 14 u. Peakumonnyro cmech nmoakucisuii 3N HCI u nponykT skcTparupoBaiu
Et,0 (3X). Oprannueckue (as3pr 00venunsiny, cymrmii Hax MgSO4 1 KOHIEHTPHPOBAJIH TIPH
MOHMXEHHOM JiaBjieHnu ¢ nonydenneM Coenunenust 395g (420 wmr, Beixox 100 %) B Buae
Genoro TBepaoro Bemectsa. MS m/z = 272.9 (M+H). 'H AMP (XJIOPO®OPM-d) &: 7.42-
7.47 (m, 2H), 7.07-7.16 (m, 2H), 3.76 (t, J=7.4 Hz, 1H), 3.28 (d, J=7.4 Hz, 2H).

Coenunenne 95h. 2-(4-6pomMOeH3MIT)MATIOHIIT TUXIIOPHU

K pactBopy Coenunnenus 95g (802 wmr, 2,94 mmons) B DCM (25 mu) noGasmisimu 2M
okcamuxyiopun B DCM (2,94 min, 5,87 mmons) 1 DMF (3 kamu). PeakunoHHy0 cMech
nepememuBanu npu RT B Teuenne 1 u. PeakunoHHYI0 CMeCh HCHOJB30BaIN 0e€3
JOTIONTHUTEIbHON OYMCTKU Ha CIEAYIOLIeH CTaquu.

Coenunenue 95i. (S)-3-(1-(5-(4-6pomben3m)-2-0y TUI-6-THIPOKCU-4-
okcormpumunus- 1 (4H)-nn)nponmn)OeH30HUTPII

K Coenunennto 95h (911 mr, 2,94 mmons) nobasmnsiu pactop Coennnenus 38e (550
mr, 2,26 mmonb) B DCM (8 mi) u TEA (915 mr, 904 mMMoib) M PEeakLMOHHYK) CMeCh
nepememinBany npu RT B TeueHune 2 4. PeakiMOHHYIO CMeCh KOHLIEHTPUPOBAIU IIPU
MOHMKEHHOM JaBJIEHUH U OCTATOK OYMINAIU Xpomarorpadueir Ha cuukarene, smoupys 0-
60% EtOAc B rekcane ¢ mnonydeHuem Coemunenust 951 (501 wmr, Bbixom 46 %) B BuUIE
TBEPIOro BEIIeCTBA OJenHO-kenToro mpera. MS m/z = 4802 (M+H). 'H SMP
(XJIOPO®OPM-d) 6: 7.62 (br s, 1H), 7.52-7.59 (m, 2H), 7.43-7.52 (m, 2H), 7.30-7.39 (m,
2H), 4.84-4.96 (m, 1H), 3.73 (br s, 2H), 2.21-2.35 (m, 2H), 1.77-1.87 (m, 2H), 1.57-1.70 (m,
2H), 1.41-1.49 (m, 2H), 1.02 (t, J=6.9 Hz, 3H), 0.91-0.97 (m, 3H). [uana3oH 3¢ ¢peKkTHBHBIX
koHueHTpauuit ECso cAMP APJ yenoseka: B.

IIpumep 95. (S)-3-(1-(2-0yTmn-5-(4-(6-prop-2-mMeTHnupuAnH-3 -11)OeH3 1T )-6-
TUAPOKCH-4-oKkcomupuMuanH- 1 (4H)-um)npomnun)6eH30Hu TP

B 5 mn emkocth st MukpoBOJIHOBOUM meun BHOcwiu Coenmnenue 951 (30,1 wr,
0,0620 mmonb), (6-Pprop-2-merunnupuanH-3-m1)00poHOBY0 Kucaoty (29,1 wmr, 0,187
mmodb), Pd(dppf)Cla CH2Cl, (5 mr, 0,006 mmons), 1,5 M NaxCOs (0,125 mia, 0,187 mmonb) u
THF (1 mu). PeakunonHyto cMech aera3upoBaiy aproHom u nepemernnsany npu 110 °C mox
BO3/ICHICTBIEM MHUKPOBOJHOBOrO 0ONy4deHHss B TedeHne 1 4. PeakuMoHHYIO CMech
¢unbTpOBaTM W KOHLUEHTPUPOBAIM NPU TOHIKEHHOM paaBieHHH. (OCTaTOK OYHIIAIN
npemnaparuBHoii LC/MS B crnenyrommx ycnoBusix: kosnoHka: XBridge C18, 19 x 200 mwm,

pa3Mep dacTtull 5 MKM, moaBuxkHas daza A: 5:95 aneronutpuin:Bona, comepxkamasi 10 MM
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anerat aMMOHUsT, moaBMkHAs (aza B: 95:5 aneronuTtpun:Bona, cogeprkamas 10 MM anerar
ammoHust;, rpaaueHt: 30-70% B 3a 20 MuHyT, 3aTeM BbIIEp:KUBaHUE B T€UEHHE 5 MUHYT IpU

100% B;

2

ckopocth moroka: 20 wmu/muH. @Dpakumm, coxmepxkamue CoenmHenue 95,
O0BEMHIIN U CYIIWIN Ha poTopHOM ucnaputene (13,9 mr, Beixon 43 %), ¢ moiaydeHuem
Coenunenus 95 B Buge 06eoro TBepaoro BemecTsa. PacyeTHast 4uCToTa 1O JAHHBIM aHAJIH3a
LCMS cocrasuna 99,2%, meronq B HPLC, RT = 2,03 mun, MS m/z = 511.2 (M+H). 'H IMP
(DMSO-d¢) &: 7.70-7.80 (m, 2H), 7.62-7.70 (m, 1H), 7.49-7.62 (m, 2H), 7.14-7.35 (m, 4H),
6.98-7.08 (m, 1H), 5.23-5.59 (m, 1H), 3.38 (br s, 2H), 2.77-2.96 (m, 2H), 2.28-2.48 (m, 5H),
1.57-1.72 (m, 2H), 1.31-147 (m, 2H), 0.79-1.01 (m, 6H). [wmamazoH >¢}dexTuBHbIX
xoHueHtpauuii ECso cAMP APJ gyenoseka: A.

Coenunenus no npumepam 96-136 monyyanu coriacHO O0IIel MEeTOIUKE. OTTCAHHOMN

B rpumepe 95.
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e R¢(muH) MeTon Jluanasox
npume Crpykrypa HasBanue SIMP MAH 3¢ .KxoHII.
pa cAMP APJ
1H AMP (DMSO-d6) Cnsur: 8.42 (brs,
3;51():1[ s())&ffg;ﬁf 1H), 7.63-7.77 (m, 2H), 7.55 (br s, 2H),
o ! venmmpmmins. |247739 (m, 31, 7.17-7.24 (m, 3H), 536-
: wybermnlenin-4.oxco- | 347 (M 1H), 3 81-3.98 (m, 2H), 2.76-2.93 | 177, A, 493.0 A
e gnmaponprse 1| (T 2, 2:53-2.56 (m, SH), 233-2.47 (m,
porceraorrrpr | T 1537171 (. 2H), 128-1.50 (m, 2H),
” 0.85 (S, 6H)
1H AMP (DMSO-d6) Cnsur: 8.48 (brs,
3[%5(%;0&1463;;;153{[4 1H), 8.17-8.26 (m, 1H), 7.69-7.77 (m, 1H),
o7 andemuvernn)6. | 767 (s 1H), 7.51-7.62 (m, 3H), 7 16-
Etpokcid-oxco-1 4. |731 (M, 4T, §30-5.57 (i, 1H), 3.803.96| 1.91, A, 497.0 A
ppompan 1. | (T 2H; 279-2.93 (m, 2H), 2.05-2.20 (m,
o InponuinJoensomrp | 2D 1:58-1.71 (m, 2H), 1.34-1.43 (m, 2H)
P P 0.80-0.93 (m, 6H)
3-[(18)-1-2-6yTnn-6- | 1H SIMP (DMSO-d6) Crsur: 8.47 (s, 1H),
ruapoken-5-{[4-(3-  [8.36-8.41 (m, 1H), 7.62-7.75 (m, 2H), 7.48-
98 METHIITUPUAUH-4- 7.60 (m, 2H), 7.13-7.30 (m, SH), 5.18-5.66 178, A, 4932 A

wt)(eHm |MeTh § -4-0KCco-
1,4-nurunponupuMuanH-1-
W) TIPOTINJI | OEH3OHU TP

(m, 1H), 3.44-3.66 (m, 2H), 2.74-2.92 (m,
2H), 2.16-2.28 (m, 5H), 1.56-1.72 (m, 2H),
1.28-1.46 (m, 2H), 0.76-0.95 (m, 6H)
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99

3-[(1S)-1-(2-6yTun-5-{[4-

(2-¢prop-3-meTnamupunuH
4-un)pennn|mernn }-6-
ruapoxcu-4-okco-1,4-
OUTUAPOTTUPUMUIHH- 1 -

W) TIPOTINI | OEH30HU TP

1H SIMP (DMSO-d6) Cnpur: 7.93-8.19 (m,

1H), 7.63-7.78 (m, 2H), 7.47-7.62 (m, 2H),

7.14-7.32 (m, SH), 5.27-5.59 (m, 1H), 3.36-

3.52 (m, 2H), 2.76-2.97 (m, 2H), 2.10-2.21

(m, SH), 1.54-1.74 (m, 2H), 1.29-1.46 (m,
2H), 0.73-0.96 (m, 6H)

1.98, A, 511.3

100

N

3-[(1S)-1-(2-OyTun-5-{[4-
(5-xnop-2-okco-1,2-
JUTUAPONUPUANH-1 -
i) eHnn |MeTn §-6-
ruapokcu-4-okco-1,4-
OUTHAPOTIUPUMUINH- ] -
WJT)TIPOTNI | OEH30HUTPUI

1H SIMP (DMSO-d6) Cnpur: 7.81-7.90 (m,

1H), 7.62-7.75 (m, 2H), 7.46-7.60 (m, 3H),

7.29-7.40 (m, 1H), 7.15-7.28 (m, 3H), 6.43-

6.57 (m, 1H), 5.28-5.50 (m, 1H), 3.51-3.61

(m, 2H), 2.75-2.94 (m, 2H), 1.96-2.21 (m,

2H), 1.56-1.70 (m, 2H), 1.30-1.43 (m, 2H),
0.72-0.97 (m, 6H)

1.77, A, 529.2

101

I
M oH

RTTT | =4

N

3-[(1S)-1-{2-0yTun-5-[(4-
LUKJIOTPONUI(EHUIT ) METHIT
]-6-runpokcu-4-okco-1,4-
OUTUIPOITUPUMUNH- 1 -
WU } TPOTTHIT | OEH3OHUTPIIT

1H AMP (DMSO-d6) Csur: 7.67-7.75 (m,
1H), 7.60-7.66 (m, 1H), 7.48-7.61 (m, 1H),
6.78-7.02 (m, SH), 5.31-5.55 (m, 1H), 3.79-
3.96 (m, 2H), 2.75-2.89 (m, 2H), 2.33-2.45
(m, 2H), 1.76-1.87 (m, 1H), 1.52-1.71 (m,
2H), 1.28-1.43 (m, 2H), 0.87 (br d, J=6.5
Hz, 4H), 0.79-0.85 (m, 6H)

2.04 min, A,
4423
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102

OH

3-[(1S)-1-{2-6yTun-5-[(4-
LUKJIOTPOTIHJI() €HUIT ) METHIT
]-6-runpokcu-4-okco-1,4-
TUTUAPOTTUPUMUIHH- 1 -
T} TIPOTINJI | O€H30HUTP I

1H SIMP (DMSO-d6) Capur: 7.65-7.77 (m,
1H), 7.50-7.62 (m, 1H), 7.12-7.25 (m, 1H),
6.96-7.11 (m, 1H), 6.29-6.39 (m, 1H), 6.27-
6.40 (m, 1H), 6.20 (br d, J=6.6 Hz, 1H),
5.22-5.57 (m, 1H), 3.25-3.38 (m, 2H), 2.73-
2.91 (m, 2H), 2.26-2.42 (m, 2H), 2.03-2.13
(m, 1H), 1.58-1.74 (m, 2H), 1.30-1.44 (m,
2H), 0.86-0.93 (m, 4H), 0.78-0.86 (m, 6H)

2.09, A, 4420

103

2-0ytun-5-{[4-(2-¢prop-3-
METWJINUPUANH-4-
un)benun |merun j-1-[(1S5)-
1-(3-pTopdennm)nponmn]-
6-runpokcu-1,4-
TUTHIPONUPUMHUINH-4-0H

1H SIMP (DMSO-d6) Cnpur: 7.93-8.21 (m,

1H), 7.33-7.44 (m, 2H), 7.23-7.33 (m, 3H),

7.16-7.21 (m, 1H), 7.05-7.15 (m, 1H), 6.95-

7.06 (m, 2H), 5.15-5.52 (m, 1H), 3.41-3.65

(m, 2H), 2.66-3.00 (m, 2H), 2.10-2.22 (m,

SH), 1.46-1.76 (m, 2H), 1.25-1.45 (m, 2H),
0.77-0.91 (m, 6H)

2.14, A, 504.0

104

2-6ytun-5-{[4-(6-dprop-2-
METUIMUPUIIUH-3 -
mi)enwn |merwn }-1-[(1S)-
1-(3-¢pTopdenun)nporn]-
6-runpokcu-1,4-
IUTUIPOITUPUMUINH-4-0H

1H AMP (DMSO-d6) Casur: 7.75 (t, J=7.6

Hz, 2H), 7.33-7.46 (m, 2H), 7.15-7.32 (m,

3H), 7.06-7.16 (m, 1H), 6.97-7.06 (m, 2H),

5.20-5.58 (m, 1H), 3.38-3.65 (m, 2H), 2.67-

2.96 (m, 2H), 2.27-2.45 (m, 5H), 1.46-1.73

(m, 2H), 1.22-1.47 (m, 2H), 0.73-0.97 (m,
6H)

2.10, A, 504.3

105

2-6ytun-1-[(1S)-1-(3-
dTopdenmn)nponun]-6-
ruapokcu-5-{[4-(2-
METWJIMUPUANH-3-
wi)penun |merun }-1,4-
TUTAAPOTTUPUMUIHH-4-0H

1H AMP (DMSO-d6) Casur: 8.28-8.52 (m,
1H), 7.56 (br d, J=6.7 Hz, 1H), 7.15-7.49
(m, 6H), 6.96-7.13 (m, 3H), 5.20-5.60 (m,
1H), 3.45-3.74 (m, 2H), 2.71-3.00 (m, 2H),
2.40 (s, SH), 1.48-1.76 (m, 2H), 1.21-1.50
(m, 2H), 0.80-0.89 (m, 6H)

1.94, A, 4863
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106

2-6ytun-1-[(1S)-1-(3-
¢dTopdenmn)npomnmn]-6-
runpokcu-5-{[4-(3-
METWJINUPUANH-4-
wi)penun |merun }-1,4-
IUTUIPONUPUMHUINH-4-0H

1H SIMP (DMSO-d6) Cnpur: 8.26-8.59 (m,
2H), 7.15-7.47 (m, 6H), 6.96-7.14 (m, 3H),
5.26-5.47 (m, 1H), 3.83-3.97 (m, 2H), 2.73-
2.93 (m, 2H), 2.18-2.30 (m, 5H), 1.49-1.75
(m, 2H), 1.28-1.50 (m, 2H), 0.77-0.92 (m,
6H)

1.93, A, 486.2

107

2-(2-muKonponuIsTHI)- 1 -
[(1S)-1-(3,5-

nudropdenmn)nponm]-5-

{[4-(6-pTOp-2-
METHWJINMUPUANH-3-
i) eHun | MeTn §-6-

ruapokcu-1,4-

JUTHAPONTUPUMUINH-4-0H

1H SIMP (DMSO-d6) Cnpur: 7.60-7.76 (m,
1H), 7.07-7.33 (m, 4H), 6.93-7.05 (m, 2H),
6.75-6.90 (m, 2H), 5.15-5.55 (m, 1H), 3.34-
3.48 (m, 2H), 2.73-3.03 (m, 2H), 2.29 (s,
5H), 1.39-1.63 (m, 2H), 0.78 (t, J=7.2 Hz,
3H), 0.26-0.45 (m, 2H), 0.10-0.27 (m, 1H),
-0.10-0.10 (m, 2H)

225, A, 534.0

108

1-[(1S)-1-(3,5-
nudropdennn)nponm]-5-
{[4-(2-¢pTOp-3-
METUINUPUIUH-4-

1) e | MeTH § -6-
rupokcu-2-[(nmpomnax-2-
wnokcu)metu|-1,4-
IUTUIPOIUPUMHUANH-4-0H

1H SMP (DMSO-d6) Cpur: 8.02-8.11 (m,
1H), 7.22-7.29 (m, 4H), 7.15-7.21 (m, 1H),
7.04-7.12 (m, 1H), 6.92-7.05 (m, 2H), 5.19-
537 (m, 1H), 4.51-4.66 (m, 2H), 4.28-4.47
(m, 2H), 3.47-3.68 (m, 1H), 2.32-2.46 (m,
2H), 2.14 (s, 3H), 0.98-1.16 (m, 6H), 0.85
(brt, J=7.2 Hz, 3H)

2.16, A, 538.0

109

2-(2-uMKIOTPONUISTHI)- 1 -
[(1S)-1-(3,5-
nudropdenmn)npon]-6-
ruapokcu-5-{[4-(2-
METWJINMUPUANH-3-
wi)penun |merun }-1,4-
OUTAAPOTTUPUMUINH-4-0H

1H SMP (DMSO-d6) Cupur: 8.31-8.43 (m,
1H), 7.38-7.55 (m, 1H), 7.07-7.33 (m, 4H),
6.97-7.07 (m, 1H), 6.74-6.91 (m, 3H), 5.09-
5.49 (m, 1H), 3.10 (s, 2H), 2.73-2.96 (m,
2H), 2.20-2.39 (m, 5H), 1.35-1.65 (m, 2H),
0.77 (t, J=7.2 Hz, 3H), 0.26-0.44 (m, 2H),
0.08-0.26 (m, 1H), -0.10-0.07 (m, 2H)

2.04, A, 5162
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2-(2-uKIIOnpPONUISTHI)- 1 -
[(18)-1-(3,5-
nudropdenmn)npon]-6-

1H SIMP (DMSO-d6) Cnpur: 8.29-8.48 (m,
2H), 6.96-7.37 (m, 5H), 6.78-6.91 (m, 3H),
5.21-5.51 (m, 1H), 3.45-3.69 (m, 2H), 2.72-

110 ruapokeu-5-{[4-(3-  |2.93 (m, 2H), 2.21-2.41 (m, 2H), 2.13-2.23| 1.99, A, 516.3
METHJINHPUANH-4- (m, 3H), 1.35-1.64 (m, 2H), 0.77 (t, J=7.0
wi)penun |merun}-1,4- | Hz, 3H), 0.27-0.40 (m, 2H), 0.11-0.25 (m,
TUTUAPONTUPUMUANH-4-0H 1H), -0.13-0.08 (m, 2H)
I-LS):1-G3,5- 1H AMP (DMSO-d6) Casur: 8.54-8.63 (m,
H“‘i’TOpq’eH““g“pZ“g“]'@ 1H), 7.85-7.96 (m, 1H), 7.56 (br t, J=6.1
o rﬁ?fls;;;pngy[mg | Hz, 1H), 7.19-7.32 (m, 4H), 7.16 (s, 1H),
F apermalmern)2- |1-047 12 (m, TH), 6.98-7.04 (m, 1H), 5.25-{ 2.00, A, 5200
(nporan.2-mokemmeraal. 45 (0 1H), 433-4.74 (m, 2H), 3.63 s,
L dograponimomn4. | 2F; 338351 (m, 1H), 2.38-2.50 (m, SH),
F ’ o 1.02-1.14 (m, 6H), 0.86 (t, J=7.2 Hz, 3H)
1-[(1S)-1-(3,5-
nudroppennmnponun]-5- |1H AMP (DMSO-d6) Cnsur: 7.70-7.78 (m,
{[4-(6-pTop-2- 1H), 7.18-7.25 (m, 3H), 6.94-7.12 (m, SH),
112 METUJIUPUIUH-3- 5.13-5.46 (m, 1H), 4.31-4.64 (m, 2H), 3.52- 210. A 538.0
wn)penmn|mermn}-6-  |3.67 (m, 2H), 3.33-3.52 (m, 1H), 2.35-2.46| = 77 '
ruapokcu-2-[(mponan-2- | (m, 2H), 2.31-2.36 (m, 3H), 1.01-1.14 (m,
miokcu)merun]-1,4- 6H), 0.78-0.92 (m, 3H)
IUTHAPONMPUMHINH-4-0H
2'(2'““‘“;%“"1"“;‘23””)'1' 1H SIMP (DMSO-d6) Crsur: 7.96-8.06 (m,
Ao [fpeﬂ);m_)& ’o_npm]-s- 1H), 6.99-7.35 (m, 6H), 6.78-6.93 (m, 2H),
3 {?4_(2_@02_3_ 5.15-5.51 (m, 1H), 3.55 (br s, 2H), 2.71-
2.95 (m, 2H), 2.14-2.41 (m, 2H), 2.03-2.17| 2.20, A, 534.1

METHJIMUPUANH-4-
W) eHm |MeTn §-6-
ruapokcu-1,4-

JUTUIPONUPUMUINH-4-0H

(m, 3H), 1.36-1.64 (m, 2H), 0.78 (t, J=7.2
Hz, 3H), 0.09-0.41 (m, 3H), -0.19-0.08 (m,
2H)
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1-[(1S)-1-(3,5-

114

runpokcu-5-{[4-(3-

METUINUPUANH-4-
win)peHnn | MeTn §-2-
[(mpoman-2-unokcu)meTw|
1,4-nuruaponupuMuInH-4-
OH

nudropdennn)npon]-6-

1H SIMP (DMSO-d6) Capur: 7.20-7.35 (m,
4H), 7.10-7.17 (m, 2H), 7.02-7.10 (m, 3H),
6.98-7.02 (m, 1H), 5.21-5.48 (m, 1H), 3.89
(s, 2H), 3.17 (s, 2H), 2.77-3.02 (m, 1H),
2.40-2.46 (m, 2H), 2.26 (s, 3H), 1.07 (br s,
6H), 0.85 (br t, J=7.0 Hz, 3H)

115

I-[(1S)-1-(3,5-
nudropdennn)-2-
METHIIITPOITHII |-6-TUAPOKCH-
5-{[4-(2-meTunnupuanH-3-
wi)peHus | MeTun }-2-
[(mpomnaH-2-unoKcH )MeTHI |-
1,4-nuruaponupuMuauH-4-
OH

1H AMP (DMSO-d6) Casur: 8.42 (br d,
J=3.7 Hz, 1H), 7.54 (br d, J=7.6 Hz, 1H),
737 (br d, J=7.9 Hz, 2H), 7.22-7.29 (m,
1H), 7.17-7.22 (m, 4H), 7.10-7.17 (m, 1H),
4.92 (br d, J=10.4 Hz, 1H), 4.48-4.66 (m,
2H), 3.55-3.63 (m, 2H), 2.38 (s, 3H), 1.20
(br d, J=5.8 Hz, 6H), 1.00 (br d, J=6.1 Hz,
1H), 0.94 (br d, J=6.1 Hz, 3H), 0.82 (br d,
J=6.4 Hz, 3H)

116

4-({1-[(1S)-1-(3,5-
nudropdennn)-2-
METHIIIPOTINI|-O-THIPOKCH-
4-oxco-2-[(nmponan-2-
wnokcu)metu|-1,4-
OUTUIPOITUPUMHUNH-S-
wn y metin)-4-drop-[1,1'-

oudenmn]-2-kapbokcaMua

4.46-4.69 (m, 2H), 3.74-3.96 (m, 2H), 3.55

1H AMP (DMSO-d6) Casur: 7.70 (br s,
1H), 7.32-7.43 (m, 3H), 7.30 (br d, J=7.7
Hz, 1H), 7.22 (br d, J=7.5 Hz, 2H), 7.06-
7.18 (m, 3H), 4.91 (br d, J=10.0 Hz, 1H),

(br's, 1H), 1.15-1.24 (m, 6H), 1.00 (br d,
J=6.0 Hz, 1H), 0.94 (br d, J=5.2 Hz, 3H),

0.84 (br d, J=5.4 Hz, 3H)

2.00, A, 520.0

2.13, A, 5343

2.13, A, 579.9
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117

4'-{[2-(2-
LUKJIOMPOTTHIISTHI)- 1 -
[(1S)-1-(3,5-
mudropdennn)-2-
METHIIITPOITHJI |-O-TUIPOKCH-
4-okco-1,4-
OUTHIPOIMHPUMHUINH-S-
wi|merun j-4-prop-[1,1'-
oudenmn]-2-kapbokcamun

1H AMP (DMSO-d6) Casur: 7.66 (brs,
1H), 7.18-7.31 (m, 5H), 7.13 (br d, J=7.1
Hz, 3H), 7.03 (br d, J=7.0 Hz, 2H), 6.93 (br
s, 1H), 4.79 (br d, J=9.3 Hz, 1H), 3.04-3.15
(m, 2H), 2.80-3.00 (m, 2H), 1.46-1.63 (m,
2H), 0.99-1.12 (m, 1H), 0.85 (br d, J=5.6
Hz, 3H), 0.72 (br d, J=5.7 Hz, 3H), 0.23-
0.38 (m, 2H), 0.07-0.22 (m, 1H), -0.12-0.05
(m, 2H)

2.05, A, 576.1

118

5-{[3-pTop-4-(2-pTOp-3-
METWINMUPUANH-4-
i) eHnn | MeTn §-6-
ruapokcu-2-(4-metun-1,3-
tnazon-2-un)-1-[(15)-1-
¢enunnponun]-1,4-
JUTHAPOIUPUMUINH-4-0H

1H AMP (500 MHz, DMSO-d6) Casur
8.07 (d, J=4.9 Hz, 1H), 7.61 (s, 1H), 7.31 -
7.14 (m, 6H), 7.07 (br d, J=7.9 Hz, 1H),
7.01 (brd, J=11.0 Hz, 1H), 6.91 (brt, J=7.3
Hz, 1H), 3.78 - 3.55 (m, 3H), 2.62 - 2.44
(m, 2H), 2.40 (s, 3H), 2.02 (s, 3H), 0.84 (br
t, J=7.3 Hz, 3H)

228, A, 545.1

119

5-{[3-¢prop-4-(1-meTmn-2-
OKCO-1,2-AuruaponupuarH-
3-mn)penun|mernn }-6-
ruapokcu-2-(4-metni-1,3-
tHazon-2-mn)-1-[(1S)-1-
¢denunmnponmn]-1,4-
OUTHAPONMPUMHIHH-4-0H

1H AMP (500 MHz, DMSO-d6) Casur
7.73 (br d, J=6.7 Hz, 1H), 7.65 (s, 1H), 7.43
(brd, J=6.1 Hz, 1H), 7.33 - 7.15 (m, SH),
6.99 - 6.84 (m, 3H), 6.28 (t, J=6.6 Hz, 1H),
3.70 - 3.54 (m, 1H), 3.47 (s, 3H), 3.43 -
3.37 (m, 2H), 2.63 - 2.48 (m, 2H), 2.43 (s,
3H), 0.86 (brt, J=7.2 Hz, 3H)

1.88, A, 560.2

120

2" 4-nudrop-4'-{[6-
ruapokcu-2-(4-metui-1,3-
THA30J1-2-11)-4-0KCO- 1 -
[(1S)-1-penunnponmn]-1,4-
TUTHAPOITUPUMHUIHH-S -
wi|merun}-[1,1'-Oudenwn]-

TH SIMP (500 MHz, DMSO-ds) & 7.68 (br
d, J=15.9 Hz, 2H), 7.34 (br d, J=7.6 Hz,
2H), 7.29 (br s, 3H), 7.22 - 7.12 (m, 2H),
6.95 (br d, J=7.6 Hz, 2H), 6.88 (br d,
J=113 Hz, 1H), 3.71 - 3.54 (m, 2H), 3.34
(brs, 1H), 2.65 - 2.46 (m, 2H), 2.45 - 2.39

2-kapOoKcamMu

(m, 3H), 0.88 (br t, J=7.2 Hz, 3H)

2.06, B, 570.9
(M-H)
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121

3-¢prop-5-[(1S)-1-(6-
ruapokcu-5-{[4-(2-
METHWJINUPUANH-3-
win)perun |merun } -4-0kco-

1H SIMP (DMSO-d6) Cnsur: 7.92-7.97 (m,
1H), 7.75 (br d, J=7.3 Hz, 1H), 7.43-7.65
(m, 2H), 7.15-7.37 (m, 5H), 7.08 (s, 1H),
4.97 (br d, J=10.4 Hz, 1H), 4.50-4.74 (m,

2-{(mponan-2- 2H), 3.81-3.94 (m, 1H), 3.54 (br s, 2H), | 10> B> 411
mokcimMeTntl-14- | 46 5 50 (m, 3H), 1.21 (brt, J=6.1 Hz,
AMIUAPOTHMPUMHIMH-1-HI)-| cp ) 6 (yr 4 J=6 1 Hz, 1H), 0.94 (br d,
Il 2-MeTHIpONiL]- J=6.1 Hz, 3H), 0.83 (br d, J=6.1 Hz, 3H)
N OEH30HUTPHUII
qungé)eIH(;)sz 1H SIMP (DMSO-d6) Cnpur: 8.68 (br s,
- eTOKlzmm Jf]-z- 1H), 8.59-8.65 (m, 1H), 7.24-7.37 (m, 4H),
122 Groremernny6. 106712 (m, 2H), 6.89-6.95 (m, 2H), 5.45-
o F s[4 |35 (m, TH),430-436 (m, 2H), 4.03-4.16| 198, A, 5220
-~ rHApOKCH-3-{[ p (m, 2H), 3.58-3.73 (m, 2H), 3.30 (s, 2H),
HH;“(;:EE?&ZT’:‘;HH} 4 | 247251 (m, 3H), 232 (s, 3H), 1.04 (brt,
’ J=6.9 Hz, 3H)
F JUTHAPONUPUMUINH-4-0H
I-L(IR)-1-(3,5- 1H SAMP (DMSO-d6) Cnpur: 8.57-8.67 (m,
nudropdennn)-2-
MerorouTL] 2. 1H), 7.89-8.02 (m, 1H), 7.52-7.69 (m, 1H),
173 Grorcmernay6. | 7227732 (m, 4H), 7.10-7.15 (m, 1H), 6.94
(br d, J=7.4 Hz, 2H), 5.60 (br s, 1H), 4.37- | 1.57, A, 522.1

ruppokcu-5-{[4-(2-
METWJIUPUANUH-3-
wn)permn |metun }-1,4-
IUTUIPOIUPUMUANH-4-0H

4.70 (m, 2H), 4.07-4.36 (m, 2H), 3.61 (br s,
2H), 3.54 (br s, 2H), 3.31 (s, 3H), 2.44-2.51
(m, 3H), 1.05 (brt, J=6.6 Hz, 3H)
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124

1-[(1IR)-1-(3,5-
mudropdennn)-2-
METOKCHUITHI |-2-
(aToxcumermi)-5-{[4-(6-
¢bTOp-2-MeTUNTTUPUANH-3 -
i) eH | MeTn §-6-
ruapokcu-1,4-
JOUTUIPOIUPUMHUINH-4-0H

1H AMP (DMSO-d6) Casur: 7.73 (br t,
J=82 Hz, 1H), 7.20 (s, 4H), 7.06-7.16 (m,
1H), 7.02 (br d, J=6.1 Hz, 1H), 6.92 (br d,
J=7.3 Hz, 2H), 5.59 (br s, 1H), 4.36-4.68
(m, 2H), 4.02-4.35 (m, 2H), 3.44-3.55 (m,

2H), 3.30 (s, 2H), 2.33 (s, 3H), 1.04 (1,

J=6.9 Hz, 3H)

2.16, A, 540.2

125

1-[(1IR)-1-(3,5-
nudropdennn)-2-
METOKCUITHII |-2-
(aTokcumeruin)-5-{[4-(6-
¢TopnupunnH-3-
i) eHnn | MeTn §-6-
ruapokcu-1,4-
JUTHAPOIUPUMUINH-4-0H

1H AMP (DMSO-d6) Cnsur: 8.44 (brs,
1H), 8.19 (t, J=8.1 Hz, 1H), 7.51 (br d,
J=7.9 Hz, 2H), 7.22 (br d, J=7.9 Hz, 3H),
7.08 (brt, J=9.0 Hz, 1H), 6.90 (br d, J=7.6
Hz, 2H), 5.58 (br s, 1H), 4.29-4.39 (m, 2H),
3.65-3.72 (m, 4H), 3.52-3.60 (m, 2H), 3.30
(s, 3H), 1.03 (br t, J=6.9 Hz, 3H)

171, A, 526.2

126

1-[(IR)-1-(3,5-
nudropdennn)-2-
METOKCHITHI|-2-
(sTokcumerwn)-5-{[4-(2-
¢Top-3-MeTunnupuauH-4-
1) e | MeTH § -6-
rugpokcu-1,4-
JOUTUIPOIUPUMUANH-4-0H

1H AMP (DMSO-d6) Casur: 8.05 (br d,
J=4.9 Hz, 1H), 7.24-7.37 (m, 2H), 7.13-
7.24 (m, 3H), 6.98-7.11 (m, 1H), 6.89 (br d,
J=7.3 Hz, 2H), 5.44 (br s, 1H), 4.25-4.39
(m, 2H), 3.95-4.09 (m, 2H), 3.41-3.52 (m,
2H), 3.32 (s, 2H), 2.54-2.56 (m, 3H), 2.15
(s, 3H), 1.02 (br t, J=6.6 Hz, 3H)

1.82, A, 540.2
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@
= 2-0ytun-1-[(1S)-1-(3,5- 1H AMP (DMSO-d6) Cnsur: 8.46 (brs,
N mudropdernm)nponm]-6- | 1H), 8.38-8.43 (m, 1H), 6.94-7.48 (m, 6H),
127 \/\/L N runpoxen-S-{[3-(3-  |6.84-6.91 (m, 2H), 5.15-5.55 (m, 1H),3.53| | o0 4 5036
H METHJINHPUANH-4- (brs, 2H), 2.48-2.50 (m, 3H), 2.31-2.46 (m,| "~ "~ '
’ wi)penun |merun}-1,4- |2H), 2.11-2.22 (m, 2H), 1.53-1.68 (m, 2H),
JUTHIPONUPUMUINH-4-0H 1.27-1.42 (m, 2H), 0.72-0.90 (m, 6H)
2-0ymua-1-[(18)-1-3,5- | 445 avip (DMSO-d6) Crrsur: 8.06 (br d,
HH(bTo{}E;be(gH(gll;po;mn]-S " |J=4.5 Hz, 1H), 6.97-7.47 (m, 6H), 6.87 (br
128 MeTHHHHpHHII)/IH_4_ s, 2H), 5.34 (br s, 1H), 3.49-3.58 (m, 2H), 291 A 5229
apermnlmenin 6. | 272286 (m, 2H), 206 (brs, 3H), 1.56- | =7
rampoxce-1,4- 1.73 (m, 2H), 1.35 (br s, 2H), 1.17-1.29 (m,
’ 2H), 0.72-0.91 (m, 6H)
IUTUIPOIUPUMUINH-4-0H
IH AMP (DMSO-d6) Casur: 8.36-8.40 (m,
) Hifggg‘&;y{gg;(}ﬂ%% 1H), 7.43-7.54 (m, 1H), 6.89-7.40 (m, 6H),
129 \/\)|\ FHPOKCH-5-{ [3-(2- 6.80 (br d, J=7.0 Hz, 2H), 5.15-5.44 (m,
v o 1H), 3.45-3.79 (m, 2H), 2.44 (br s, 2H), | 2.00, A, 504.0

METHJINUPUANH-3-
wn)bennn |mernn }-1,4-
OUTUAPOTTUPUMUIANH-4-0H

2.30 (br s, 3H), 1.44-1.62 (m, 2H), 1.25-
1.43 (m, 2H), 1.16-1.25 (m, 2H), 0.71-0.83
(m, 6H)




128

130

2-6ytun-1-[(1S)-1-(3,5-
nudropdenmn)npon]-5-
{[3-(6-pTOp-2-
METHWJINUPUANH-3-
i) eHunn |MeTn §-6-
ruapokcu-1,4-
TUTAAPOTTUPUMUINH-4-0H

1H SIMP (DMSO-d6) Capur: 7.62-7.72 (m,
1H), 6.94-7.43 (m, 7H), 6.85 (br d, J=7.0
Hz, 2H), 5.34 (br s, 1H), 3.61-3.69 (m, 2H),
2.31-2.44 (m, 2H), 2.25 (br s, 3H), 1.44-
1.66 (m, 2H), 1.27-1.41 (m, 2H), 1.15-1.27
(m, 2H), 0.64-0.97 (m, 6H)

2.20, A, 522.3

131

3'-({2-06yTun-1-[(1S)-1-
(3,5-
nudTopdeHu)npornm|-6-
ruapokcu-4-okco-1,4-
TUTAAPOTTUPUMUIIH-S -
w ymetui)-4-¢rop-[1,1'-
oudenun|-2-kapObokcamun

1H AMP (DMSO-d6) Casur: 7.70 (br s,
1H), 6.98-7.40 (m, 8H), 6.85-6.92 (m, 1H),
5.15-5.49 (m, 1H), 3.61 (br s, 2H), 2.63-
2.93 (m, 2H), 2.29-2.47 (m, 2H), 1.46-1.67
(m, 2H), 1.26-1.42 (m, 2H), 0.69-0.95 (m,
6H)

1.89, A, 550.2

132

1-[(1S)-1-(3,5-
nudropdennn)npornmn]-2-
(1-3Tun-1H-nupason-3-wn)-
5-{[4-(2-¢prop-3-
METHJINUPUANH-4-
W) eHm |MeTn §-6-
ruapokcu-1,4-
JUTHIPONUPUMHUINH-4-0H

1H AMP (DMSO-d6) Casur: 8.05 (br d,
J=4.9 Hz, 1H), 7.88 (br s, 1H), 7.26 (s, 4H),
7.18 (brd, J=4.9 Hz, 1H), 7.01-7.11 (m,
1H), 6.92-7.01 (m, 2H), 6.70 (br s, 1H),
5.98-6.18 (m, 1H), 4.16 (q, J=7.0 Hz, 2H),
3.53-3.67 (m, 2H), 2.19-2.35 (m, 2H), 2.13
(s, 3H), 1.33 (t, 1=7.2 Hz, 3H), 0.75 (br t,
J=7.2 Hz, 3H)

2.11, A, 560.3
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133

1-[(1S)-1-(3,5-
nudropdenmn)nponr]-2-
(1-3Ttun-1H-nmupazon-3-un)-
6-runpokcu-5-{[4-(2-
METWJINUPUANH-3-
wi)penun |merun }-1,4-
OUTAAPOTTUPUMUINH-4-0H

1H AMP (DMSO-d6) Casur: 8.40 (br d,
J=3.2 Hz, 1H), 7.87 (br s, 1H), 7.55 (br d,
J=7.4 Hz, 2H), 7.24-7.41 (m, 2H), 7.19-
724 (m, 4H), 7.04 (br t, J=8.3 Hz, 1H),
6.70 (br s, 1H), 5.98-6.16 (m, 1H), 4.12-
4.28 (m, 2H), 3.50-3.69 (m, 2H), 2.38 (s,
3H), 2.27 (dt, J=13.8, 6.8 Hz, 2H), 1.33 (br
t, J=7.2 Hz, 3H), 0.75 (br t, J=7.2 Hz, 3H)

2.09, A, 542 4

134

1-[(1S)-1-(3,5-
nudropdenmn)npon]-2-
(1-3tun-1H-nupazon-3-un)-
5-{[4-(6-¢Top-2-
METWINUPUANH-3-
i) eHnn | MeTn §-6-
ruapokcu-1,4-
JUTHAPOIUPUMUINH-4-0H

1H AMP (DMSO-d6) Cnsur: 7.89 (brs,
1H), 7.74 (br t, J=8.0 Hz, 1H), 7.17-7.30
(m, 4H), 6.92-7.12 (m, 4H), 6.69 (br s, 1H),
5.95-6.15 (m, 1H), 4.08-4.28 (m, 2H), 3.77-
3.96 (m, 2H), 2.31-2.47 (m, 3H), 1.76-1.97
(m, 2H), 1.26-1.42 (m, 3H), 0.70-0.83 (m,
3H)

2.08, A, 560.3

135

1-[(1S)-1-(3,5-
nudropdennn)npornun]-2-
(1-3Tun-1H-nupason-3-wn)-
5-{[4-(6-pToprnupuann-3-
1) e | MeTH § -6-
rugpokcu-1,4-
AUTHAPONUPUMHIHH-4-0H

1H AMP (DMSO-d6) Casur: 8.45 (s, 1H),
8.12-8.27 (m, 1H), 7.87 (s, 1H), 7.53 (d,

J=7.9 Hz, 2H), 7.19-7.31 (m, 3H), 7.04 (br

t, J=8.4 Hz, 1H), 6.97 (br d, J=7.3 Hz, 2H),

6.69 (brs, 1H), 5.98-6.08 (m, 1H), 4.16 (q,
J=7.0 Hz, 2H), 3.70 (br s, 2H), 2.26 (dt,

J=13.7, 6.8 Hz, 2H), 1.33 (t, J=7.2 Hz, 3H),

0.75 (t, J=7.3 Hz, 3H)

1.93, A, 546.4

136

1-[(1S)-1-(3,5-
nugTopdeHu)npornu]-2-
(1-s3Tun-1H-nmupazon-3-un)-
6-runpokcu-5-{[4-(3-
METWJINMUPUANH-4-
wi)enun |merun }-1,4-
TUTHAPOTNTUPUMUIUH-4-0H

1H AMP (DMSO-d6) Casur: 8.32-8.55 (m,
2H), 7.85 (br s, 1H), 7.11-7.39 (m, SH),
7.00-7.12 (m, 1H), 6.82-7.00 (m, 2H), 6.61
(br's, 1H), 5.91 (br s, 1H), 4.07-4.28 (m,
2H), 3.57 (br s, 2H), 2.49 (s, 3H), 2.16-2.30
(m, 2H), 1.27-1.42 (m, 3H), 0.69-0.89 (m,

3H)

1.89, A, 540.1
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POPMYJIA U3OBPETEHUA

1. Coenunenne ¢popmysl (1):

@
WIN €ro CTepeonu30OMep, SHAHTUOMED, JUACTEPEOH30OMep, TayToMep N (hapMaleBTHUECKH
npuemIemMasi colb, Tae:

alk mpencrasnser co6oit Ci-¢-ankun, 3amemensbiii 1-5 RY;

KOJIBIIO A HE3aBHUCHMO BBIOPAHO M3 S5- MM O-4IEHHOTO apwiia WIN TeTepoapuia,
COZlepIKalIero aToMbl yriieposa U 1-4 rerepoaroma, BeiopanHbX u3 N, NR*? O u S, npu sTom
Ka Kbl U3 YKa3aHHOTO apuiia U rerepoapuia sameies 1-4 R3;

KOJbLIO B He3aBuCHMO BBHIOpAHO M3 apuiia, TeTepoapuia M LUKJIOAIKIIIA, KaXKIbIH U3
KOTOpBIX 3amemeH 1-4 R!;

R! HesaBucumo BbIOpa w3 H, ramorena, NO,, -(CH2).OR?, (CH2)aS(O)R.,
-(CH2)nC(=O)R®, -(CH2)uNR?R? -(CH2)uCN, -(CH2).C(=0)NRR? -(CH;).NR*C(=O)R?,
-(CH2)nNR*C(=0)NR?R? -(CH2)n,NR*C(=0)OR®, -(CH2)nOC(=O)NR?R? -(CH»).C(=O)OR?,
-(CH2)aS(O)pNR*R?, -(CH2)uNR?*S(O)pNR*R?, -(CH2)aNR?*S(O)pRS, Ci4-ankurna,
3amemennoro  0-3  R®,  -(CH»)u-Css-kapOboumkiuna, 3amemenHoro 0-3 RS wu
-(CH»)n-reteporukimna, 3amernennoro 0-3 RS,

R? mesasucumo BeiOpaH u3 Cis-ankuma, 3amemenHoro 0-3 RS Ci.s-ankeHuna,
3amerenHoro 0-3 RS, apuna, 3amemennoro 0-3 R, rerepoumkmna, 3amemenHoro 0-3 RS, u
Css-nuKI0ankuna, 3amemensoro 0-3 RS, mpu ycnosuu, uto xorma R? mpencrasaser coboit
Ci-s-a;mknin, aToM yriepona U TPyIIblL, MPUCOENWHEHHbIE K HEMY, 32 HCKIOYEHHEM OJIHOM,
NPUCOECTMHEHHON K MUPUMHIMHOBOMY KOJIbLYY, MOTYT ObITh 3aMeHeHbl Ha O, N u S;

, ramorera, -(CH2)nOR®, -(CH2)aS(O)pRc,
-(CH2)nC(=O)R®, -(CH2)uNR*R? ~(CH2)uCN, -(CH2)aC(=0)NRR?, -(CH;).NR*C(=O)R?,
-(CH2)aNR*C(=0)NR?R? -(CH2)aNR*C(=0)OR®, -(CH2)nOC(=0)NR?R? -(CH:).C(=0)OR?,

R’ mnesaBucumo BbIOpan u3 H
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-(CH2)uS(O)pNRR?, -(CH2)uNR?*S(O)pNR*R?, -(CH2)aNR?*S(O)pR", C1-s-ankurna,
3amemennoro 0-3  R®,  (CHy)u-Css-kapOoumknuia, 3amemenHoro 0-3 RS wu
-(CHa)n-rereporukimia, 3amernennoro 0-3 RS,

R3? mesaBucumo BbIOpaH m3 H, -S(O)R., -C(=O)R®, -C(=0)NR?R? -C(=0)OR®,
-S(O)pNR*R? Ci.s-ankmna, 3amerieHHOro 0-3 R, -(CH2)u-Cs.6-kapOorukmia, 3aMemeHHOTO
0-3 R®, u -(CHz)n-rerepounkimna, 3ameniensoro 0-3 RS,

R* nesaBucumo BeOpan u3 Cis-ankuma, 3amemenHoro 0-3 RS (CHy)n-Css-
kapOouukimia, 3amenieHHoro 0-3 R®, u -(CHz)p-rerepormkimia, 3amermenHoro 0-3 RS

R? mpu xaxnom nosiBieHuu, HezaBucuMo BbiOpaH u3 H, Cis-ankuia, 3aMemeHHOro
0-5 R® Cire-ankenuna, 3amemenHoro 0-5 R° Cis-ankununa, 3amerneHHoro 0-5 RE
-(CH2)n-Cs.-10-kapOouukimia, 3amemenHoro 0-5 R®, u -(CHz)y-reTeponukiimia, 3aMemeHHOro
0-5 R% umu R?* u R?, BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHH 00a MPUCOEeTUHEHBI, 00pa3yoT
reTepOLMKINYECKOe KOJIbII0, 3amenienHoe 0-5 RS,

R, NPU KaXJIOM TMOSIBJIEHUH, He3aBUCUMO BbiOpaH u3 H, Ci.s-aykuia, 3aMeeHHOro
0-5 R®, Cies-ankenmna, 3amemneHHoro 0-5 R° Cire-ankuamna, 3amemeHHoro 0-5 R
-(CH2)u-Cs.10-kapbormkimna, 3amemeHHoro 0-5 RS, u -(CHz)y-rerepouukimia, 3aMeIeHHOro
0-5 R%;

RS, npu xaxxaoM MosBIIEHUH, He3aBUCUMO BbIOpaH u3 Ci.s-ajKuia, 3aMenieHHoro 0-5
R®, Cr.s-ankenuna, 3amemenHoro 0-5 R® Cis-ankunmna, 3amemeHHoro 0-5 R Cs.e-
KapOOLMKITHIIA U TETEPOLIUKIINIIA,

RY, npu kaxmoM nosiBneHny, He3aBucuMo BeiOpaH u3 H u Ci.-aKkuna, 3aMemmeHHOro
0-5 R®;

R®, mpu xaxxaoM mosiBieHUH, He3aBUCHUMO BbIOpaH u3 Ci.s-ajkuia, 3amenieHHoro 0-5
Rs, Crs-ankenuna, Cr.s-ankunmna, -(CHz)o-Cs.s-umknoankuna, -(CH2)n-Ci-s-reTeponumkimnia,
-(CHa)n-apuna, -(CHa)a-rerepoapuina, F, Cl, Br, CN, NO,, =0, CO:H, -(CH2),OR¢, S(O)pR,
C(=O)NRR!, NRIC(=O)R!, S(0),NRR! NRIS(O),Rf, NRIC(=0)OR!, OC(=O)NRR! wu
-(CH»)uNRR;

RE

2

npu KakaoMm mnosiBjeHnn, HezaBucumo BbiOpaH u3 H, F, Cl, Br, CN, OH, C;.s-
ankuna (He3aBUCUMO 3amereHHoro ranoresoM u OH), Cs.s-mmknoankuna u ¢permna, nm Rin
Rf Bmecte ¢ aromMoM as3ora, K KOTOPOMYy OHHM 00a TPHCOEIMHEHBI, OOPa3yIOT
reTepOLIUKINYECKOe KOJIbII0, HeoOs3aTeIpHO 3aMeeHHoe C1.4-aIKIIoMm,

N He3aBUCUMO BbIOpaH 3 HyJs, 1,2 u3; u

p, IPU KXKIOM TIOSIBJICHUH, HE3aBUCHMO BBIOpaH U3 HyJs, 1 u 2.
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2. Coenunennie mo m. 1, WiIM €ro CTepeoH3OMep, SHAHTHOMED, AUACTEPEOU3OMEp,

2

TAayTOMEp WK (papMaLeBTUYECKH IPUEMIIEMAst COJIb, TAE:

KOJIBIIO A HE3aBUCHUMO BBIOPAHO M3

(R%1.2 s \
(R%13 2 /ﬁ s 0 /(R N2 s (R*)-2
B 5" / ~
é /_ \\N’N\R351 5\([\\]} 5\\[\\]/7,0
3a
E /( )12 5 s /( )1-2 R O,\<R3 0-N N:<R3
T~ /7 fL&N \
SR ] 5\\'\“] \r\ré "?{S\N’N "?»z:N)\R?’ "Z{S\N’O
R3 RB R3 (R3)
,2:<N 5;\<\ \\Il\j s-—(N z/l\{)\ Z:<S (\\/\ 14
bzq,’\N’ R N’N‘Rsa "LZ:N’ "?Q:N R® "LZ:N’ ~/\N/J
(R%)13 (R%13
Nt N
BN I A
%N u N= :

wane

KoJbLIO B He3aBHCHMO BBIOpaHO U3 @ U O-4JIEHHOIO reTepoapuia, KaKabld U3
KOTOpBIX 3amemeH 1-4 R

R! mesaBucumo Bwiopan m3 H, F, Cl, Br, NO, -(CH2)nOR?, -(CH1).S(O)pR., -
(CH2)uC(=O)R®, -(CH2)uNR?R? -(CH:),C(=O)NR?R? -(CH»).NR*C(=O)R® Ci.4-ankuna,
3amerrieHHOro 0-3 R® u Cs¢-1iukioankunia, 3amerneHHoro 0-3 RS

R? neszaBucumo BbIOpaH n3 Cr-s-ankuna, 3amenenHoro 0-3 RS Ca.s-ankenuna, apuna,
3amereHHoro 1-3 R°, rerepoumkiuna, 3amemenHoro 0-3 R u Cs.s-mukioankuna; mpu
ycnosud, uto korma R? mpexcrasiser coGoit Ci.s-aJkuj, aToM yriepoaa M TpyMibl,
NPUCOCTUHEHHBIE K HEMY, 32 MCKJIIOYEHHEM OJIHOH, MPUCOEANHEHHON K MHUPUMHIUHOBOMY
KOJIbIY, MOTYT ObITh 3aMeHeHbl Ha O, N u S;
, ranoreda, -(CH2),OR®, (CH2).S(O)pR.,
-(CH2)nC(=O)R®, -(CH2)uNRR? -(CH2)uCN, -(CH2)nC(=O)NR?R? -(CH»)nNHC(=O)R®,
-(CH2)naNHC(=0O)NR?R? -(CH3)sNHC(=0)OR®, -(CH3)sOC(=0)NRR?, -(CH:).C(=0)OR?,
-(CH2)uS(O)pNR*R?, -(CH2)uNHS(O)pNR?R?, -(CH2)uNHS(O)pRS, Ci.5-ankuna, 3aMeImeHHOro

0-3 R°®, (CH2)u-Cs.s-kapboumknuna, 3amemeHHoro 0-3 R° u -(CHy)p-rerepormkiimna,

R’ mHesaBucumo BbOpan u3 H

3amerenHoro 0-3 RS,
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R3? nesasucumo Bbiopan u3 H, Ciy-ankuna, -(CH)s-apuna, 3amemensoro 0-3 RS, u
-(CHa)n-rerepornukimia, 3amernennoro 0-3 RS,

R? mpu xaxknmom mosiBieHuu, He3aBucuMo BbiOpaH u3 H, Ci.¢-ankuia, 3aMemeHHOro
0-5 R, -(CH2)u-Cs.10-xapOommkmna, 3amemeHHoro 0-5 RS, u -(CH»)p-rerepormkimia,
3amemenHoro 0-5 R wmm R? u R? BMecte ¢ atomom asora, K KOTOPOMY OHH 00a
MPUCOEANHEHBI, 00Pa3yIOT reTePOLIUKINIECKOe KOJIbII0, 3aMernerHoe 0-5 RS,

R®, mpu kaka0M MosiBNeHUH, He3aBucUMO BeiOpaH u3 H, Ci-ankuia, 3aMemeHHoro
0-5 R®, Cire-ankenuna, 3amemenHoro 0-5 R° Cis-ankununa, 3amerneHHoro 0-5 RS
-(CH2)n-Cs.10-kapOokcunukimia, 3amemenHoro 0-5 R° u  -(CHy)p-rerepormkima,
3amerneHHoro 0-5 R®;

RS, mpu kaxmom mosiBieHuH, He3aBUCUMO BbiOpaH u3 Cie-ajkuna, 3amereHHoro 0-5
R¢, Crs-ankenuna, Cr.s-ankunmna, -(CHz)n-Cs.s-umknoankuna, -(CHaz)n-Cs-s-reTeporukimna,
-(CHa)n-apuna, -(CHy)n-rerepoapuna, F, Cl, Br, CN, NO,, =0, CO>H, -(CH2).0R¢, S(O)pRf,
C(=0)NRR!, NRIC(=O)Rf, S(0),NRRf NRIS(O),Rf, NRIC(=0)OR!, OC(=O)NRR! u
-(CH2)nNRIR;

RE npu KaXaoM nosieieHnH, HesaBucumo BbiOpan u3 H, F, Cl, Br, CN, OH, Ci.s-
ankuia (HeoOs13aTenpHO 3amereHHoro rajoreHoM u OH), Cs.s-nukioankuna u peHmna,

n He3aBUCUMO BbIOpaH u3 HyJIs, 1,2 u 3; u

p, IPH KaXKIOM TOSIBJICHUH, HE3aBUCHMO BBIOpaH U3 HyJis, 1 u 2.

3. Coenunenue 1o 1. 2, umeromiee popmyny (I1):

OH

NT
|
R2 N (0]

R! R’

(R"¥)q4
1)
WU €ro CTepPeoM30Mep, SHAHTHOMED, NMACTEPEOU30MeEp, TayToMep WU (apMaleBTHYeCKH
NpUEMIIEMAst COJTb, TIIE:

KOJIBIIO A HE3aBUCHUMO BBIOPAHO M3
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3 3
R 2/ o o SR P (R%)1.2
S 57 >
3 / N—N ST ] S <\I
— > Rsa > N > N,O >
R3a R3 R3

R! nezaBucumo Bribpan u3 F, Cl, OH u OC.4-ankuna;

R'? nezaBucumo Boibpan u3 F, Cl u Ci.o-ankuna;

R? HesaBucumo BuIOpan u3 Cr-s-ankuna, 3amementoro 0-3 RS Cr.s-ankeHnna, apunia,
3amenieHHoro 1-3 R®, rerepoapuina, 3amemenHoro 0-3 R, Cs.s-uukinoankuna u —(CHz)1.40C).
s-aakuna 1 —(CH2)130Cs.6-11uKI0NTKMA;

R? mesaBucumo Beibpan uz H, F, Cl, Br, -OR®, -(CH;)sC(=0)R®, (CH2)nS(O)pRc,
-(CH2)sC(=0)OR?®, -(CH2)aNR*R? CN, -(CH2)nC(=O)NRR?, -(CH2)uNHC(=O)R®, Ci.4-
ankuna, 3amernieHHoro 0-3 RS, (CHa2)u-Cs.s-xapOonukimia, 3amemieHHoro 0-3 RS wu
-(CH»)n-reteporukimna, 3amernennoro 0-3 RS,

R3? nezaBucumo Buiopan us H, CH;, -(CHz)n-apuna, 3amemensoro 0-3 RS, u -(CHy)o-
reTepouuKInia, 3amemeHHoro 0-3 RS,

R? mpu kaxmom mosiBjieHuu, He3aBucuMo BbiOpaH u3 H, Ci.s-ajkuia, 3aMemeHHOro
0-5 R, -(CH2)u-Cs.10-kapOommkmna, 3amemeHHoro 0-5 RS, u -(CH»)p-reteporukiivia,
3amemennoro 0-5 R wmm R? u R? BMecte ¢ aTtomMoMm a3ora, K KOTOPOMY OHH 00a
MPUCOEAMHEHBI, 00Pa3YIOT reTEPOLIUKINYECKOe KOJIbII0, 3aMerieHHoe 0-5 RS,

R®, npu kasxmoM TosiBleHHUH, He3aBHCUMO BhiOpaH u3 H, Cis-alKnia, 3aMemeHHOro
0-5 R®, Cire-ankenmna, 3amemenHoro 0-5 R® Cire-ankunuia, 3amemienHoro 0-5 RS
-(CH2)n-C3.10-kapOonukimia, 3amemenHoro 0-5 R®, u -(CHaz)s-reTeponukiimia, 3aMemeHHOTO
0-5 R®;

RS,
3amemennoro F u Cl), OH, OCH3, OCF3, -(CH2)n-Cse-tmknoankuna, -(CHz)n-Cis-

NpH KaKIOM TOSIBJIEHUH, He3aBUCUMO BbIOpaH u3 Ci.s-ankuna (HeoOs3aTepHO

rerepounkimwia, -(CHz)n-apuna, -(CHa)s-rerepoapuina, F, Cl, Br, CN, NO,, =0 u CO>H; u

1N HE3aBUCUMO BbIOpaH u3 HyJs, 1, 2 u 3.
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4. Coenunenne 1o 1. 3, umeroriee Gopmyay (I11):

OH R®
aN A
N |
| —
R2 N (0]
R’ R'

R3

(I10)
WIA €ro CTepPeor30OMep, SHAHTHOMEp, IUACTEPEH30OMEp, TayToMmep WiH (apMaleBTHUECKH
npuemiemMasi Colib, Te:

R! nezaBucumo Bribpan u3 Ci.z-ankuia u -OC .3-ankuna;

R? neszaBucumo BbiOpaH u3 Cr-s-ankuna, 3amemenHoro 0-3 RS Ca.s-ankenuna, apuna,
3amenienHoro 1-3 R rerepoapuna, 3amemenHoro 0-3 R®, Cs.s-uukioankuna, —(CH2)1.40C:.
s-aakuna 1 —(CH2)130Cs.6-1iuK 10K M,

R’ mesasucumo BuiGpan u3 H, F, Cl, Br, -OCi4-anxuma, S(0):Ci4-ankuma R,
~(CH2):C(=O)R®, -(CH2)sC(=0)OR®, -(CH»).NR?R? -C(=O)NR?R? -NHC(=O)R®, Ci.4-
ankuna, 3amerieHHoro 0-3 R, Cs.s-kapOouukimia, BHIOPAaHHOTO U3

(R%)o-4 (R%)o-4

P (R4 ’(Re)0-4 (R®)0-4
{5 () g L N

" rerepouuKinia, Bbl6paHHOFO Hu3

5 (R%)o-2 S 0 (R®)o-2 S (R%)o-2
S S~ s~
N—NH ’ N i N— ’
R®)o.
\H (R®)0-2 5 g (R®o-2 555\;2(: O’\<( . O—'l\{)\
N~ /5~
s \\Nj s \\N] 4w “bé\N (Ro)o-1
(R®)o-1 (R®%)o-1 (R®)o-1 (R®)0-1
N= N= N S S S—N
SN /) \ \
"?«é\ A °?{§\ ANH SSS\<\N""‘H N"N "?f/z:\N’N L'?f;/S\N)\(Re)o.w
e
N e (R%o.0

R? mpu xaxnmom mosiBjieHud, He3aBucuMo BbiOpaH u3 H, Ci.s-ajkuia, 3aMemeHHOro

0-5 R®, -(CH2)u-Cs.10-xapOommkmna, 3amemenHoro 0-5 RS, u -(CH»)p-rerepormkiimia,
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3amemtenHoro 0-5 RS nnmu R* u R? BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHH NPHUCOETUHEHBI,
00pa3yIoT reTepoLUKINYeCKOe KObLO, 3amemeHHoe 0-5 RS,

R®, mpu kaxnmom mosiBieHWH, He3aBUCUMO BbIOpaH u3 Cis-ankmia (HeoOs3aTebHO
3amemennoro F u Cl), OH, OCH3, OCF3, -(CH2)n-Cse-mmxmoankuna, -(CHz)n-Cis-
rerepounkimia, -(CHz)n-apuna, -(CHaz)s-rerepoapma, F, Cl, Br, CN, NO,, =0 u CO>H; u

n HE3aBUCUMO BbIOpaH U3 HyJIs, 1, 2 u 3.

5. Coenunenue 1o 1. 4, umeromiee popmyy (I1la):

OH R3b

N™ ™ K
)I\ F R3c

R2 N (@)
R’ R’
(ITIa)

WIA €ro CTepeor3OMep, OJHAHTHOMEp, [HACTepeou3OMep, TayToMep WU
(bapMaLeBTHYECKH TpUEMJIeMast COJib, T/Ie:

R! nesasucumo Buibpan n3 Ci.s-ankuna u -OC1.3-alKuna;

R? nesasucumo BeiOpan u3 Cy-s-ankua, 3amemensoro 0-3 RS, ¢pennna, 3aMemmeHHoro
1-3 R®, S-unenHoro rerepoapuia, 3amemeHHOro 0-3 R, Cse-tmknoankuna, —(CH»)1-40C1.5-
ankwuia u —(CHz)130C3.6-1KI0aTKIIA;

R3® wesasucumo suibpan w3 H, F, Cl u Br;

(R0 e
Ve
R* nesaBucumo Boibpan u3 H, -(CH2)nNRR? — , ,

(R®)o-1 (R®)o-1 (R®)o-1 (R®)o-1

LU TN & T & U o T o "
\ ‘ R YN N

N—Y , , ,
(R%)o-+ %%1 (R0- R®)
N \ Q /
5()5\<\N/ » ‘lz’z,, N,'N «,LL’\N,N ««L/ZS\N)\(Re)O_1 -Qq/S\N/S o \N:>

2 > 2
R? mpu kaxkmom mosiBjieHud, He3aBucuMo BbiOpaH u3 H, Ci.s-ajkuia, 3aMemeHHOro

0-5 R, -(CH2)u-Cs.10-xapOommkmna, 3amemeHHoro 0-5 RS, u -(CH»)p-rerepormkiimia,
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3amemennoro 0-5 R wmm R? u R? BMecte ¢ atomMoMm a3ora, K KOTOPOMY OHH 00a
MPUCOEAMHEHBI, 00Pa3yIOT reTePOLIUKINIECKOe KOJIbII0, 3amernerHoe 0-5 RS,

R®, mpu kaxnmom mosiBieHWH, He3aBUCUMO BbIOpaH u3 Cis-ajkmia (HeoOs3aTebHO
3amemennoro F u Cl), OH, OCH3, OCF3, -(CH2)n-Cse-mmxmoankuna, -(CHz)n-Cis-
rerepounkimia, -(CHz)n-apuna, -(CHz)s-rerepoapuna, F, Cl, Br, CN, NO;, =0, CO;H u
CONHz; "

n HE3aBUCUMO BbIOpaH U3 HyJIs, 1, 2 u 3.

6. CoenvHeHMe TO M. 5 WIM €ro CTepeor3OMep, SHAHTHOMEp, IHACTEPEeOH30MeEp,
TayTOMep Wi (papMaleBTUYECKU IpUeMIIeMasi COJlb, T1e

R? HesaBucumo BbiOpan u3 Crs-ankuna, 3amemenHoro 0-3 RS Ci.s-ankeHuna,
¢denuna, 3amemennoro 1-3 R, S-unennoro rerepoapuna, 3amemenHoro 0-3 R° Cse-
nukioankuiaa u CH>O(CHz)1.3CH3;

R® nesasucumo eidpan u3 H u -(CH)o.1NR?R?;

R?* u R? BMecTe ¢ aroMoM a30Ta, K KOTOPOMY OHH 00a MPUCOENMHEHBI, 00pa3yoT

reTCPOLUUKIINICCKOC KOJIbIIO, BbI6paHHOe n3

(R®o3
e e o e e
/(R )o-3 /\(R )o-3 > /\(R Jo-3 K(R )o-3 é‘N/ /NH
N ) N ‘0 N 0 o-N  TN—Res N
\N \___/ \__/ (0]

S
(R) 0 (R®)o- e ™ N
S SN e O

SN \_) SN_) SN ’ Rz, 0" R%,

O

S S

o N\/l(/) o N\)i(’) ¢ (R%: ¢ 9 R%: 5>\ \j
i ' :\NQ SN
(R®)o-2 ; (R®)o-2 ) ) ) Re Jo-2
e
=T

u (Re)O-Z;

R®, mpu kaxnmom mosiBieHWH, He3aBUCUMO BbIOpaH u3 Cis-ankmia (HeoOs3aTeNbHO
3amemennoro F u Cl), OH, OCH3, OCF3, -(CH2)n-Cse-tmknoankuna, -(CHz)n-Css-
rerepounkimia, -(CHz)p-apuna, -(CHz)s-rerepoapuna, F, Cl, Br, CN, NO;, =0, CO;H u
CONHa.
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7. CoenuHenne To 1. 3 WJIM €ro CTEPEOM30Mep, HHAHTHOMEpP, AHACTEPEOU30OMEp,
TayToMep WK (papMaleBTUIECKH pueMyieMast CoJib, T1e:

KOJIBIIO A HE3aBUCHUMO BBIOPAHO M3

S Rz (R?) (R (R R
1-2 1-2 1-2 O
ST 2 O e d 2 S ~
N’N\ 5\\\ ,I ’S\\\ 7/ 5\\\j bz’z',\N/N
R3a N N—O N

ISt
DN R W :

R! nesasucumo uidpan u3 F, Cl, OH u OC).4-ankuna;

R!? nesaBucumo uibpan u3 F, Cl u Ci-ankuna;

R? nesaBucumo BbiOpan u3 Crs-ankuna, 3amemenHoro 0-3 RS Ci.s-ankeHuna,
¢bennna, 3amernenHoro 1-3 R®, 5- umm 6-unenHoro rerepoapuia, 3amemeHHoro 0-3 R® Cs.s-
muktoankuia u CH,O(CH2)1.3CH3;

R’ mesapucumo BbiOpan u3 H, Ciu-amkuma, 3amemensHoro 0-3 RS u denuna,
3amerenHoro 0-3 RS

R3? nezaBucumo eidpan u3 H, CH3 u -(CHa)n-penuna, 3amernensoro 0-3 RS u

RS,
samemennoro F u Cl), OH, OCH3, OCF3, -(CH2)n-Cse-tmxnoankuna, -(CHz)n-Cias-
rerepouuknuia, -(CHa)n-apuna, -(CHaz)s-rerepoapuina, F, Cl, Br, CN, NO,, =0 u CO>H.

IpU KaKIOM TIOSIBJIEHUH, He3aBUCUMO BbIOpaH u3 Ci.s-ankuna (HeoOs3aTeIbHO

8. Coenunenue o 1. 1, umerornee popmyay (IV):

OH 1-3

)N|\\

R2 N (0]

®

WM ero CTepeor3OMep, SHAHTHOMEp, NUACTEPEOH30OMep, TayToMep WiIH (papManeBTHYECKH

R4

npuemiieMas CoJib, rc:

KOJIBIIO A HE3aBUCHUMO BBIOPAHO M3
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(R%)1:3 5\/5 s o f iz P (R%12

S N7 / >

s NN s \\j 5\(\(13
— 2 Rsa 2 N 2> N, 2
R R R R

"L;SN’N\R?@ NN, "LL‘\N’ ‘%’S\N R® bz'/z,,L\N’ “1/'\N/
Rt (R4
N> s X
% N7 \N:)
I/I bl

KoJpL0 B HezaBucumo Bbl6paHO u3

va R1)
R)14 \ 1-4
—(R")4 QI

! nesaBucumo Bbl6paH u3 H, F, Cl, Br, OC 4-ankuna, CN u Ci4-ankuna,;

R? mesaBucumo BeiOpaH u3 Cors-ankuma, 3amemenHoro 0-3 RS Ci.s-amkeHuna,
denwmna, 3amerenHoro 1-3 R, 5- unu 6-unenHoro rerepoapuia, 3amemeHHoro 0-3 R€ Cs.e-
ukoankuiaa u CH>O(CH»)13CH3;

R3 nesasucumo BwiGpan uz H, F, Cl, Br, -OR?, -(CH»)aC(=O)R®, (CH2)nS(O)Rc,
-(CH2)nC(=O)OR®, -(CH2)uNR?R? CN, -(CH2)sC(=0)NRR? -(CH).NHC(=O)R®, Cj-
ankwna, 3amenieHHoro 0-3 RS (CHa2)u-Cs.s-xapOonukimna, 3amemeHHoro 0-3 RS wu
-(CH»)n-reteporukimna, 3amernensoro 0-3 RS,

R3? nezaucumo Buidpan us H, CH;, -(CHz)n-apuna, 3amemensoro 0-3 RS, u -(CHy)o-
reTepouUuKIia, 3amemeHHoro 0-3 RS,

R* neszasucumo Buibpan u3 CHs, CH,CH;3, CH,CH,CH3, CH(CH3), u CH,OCH3;

R? mpu xaxkmom mosiBjieHuu, He3aBucuMoO BbiOpaH u3 H, Ci.s-ajkuia, 3aMemeHHOro
0-5 R, -(CH2)u-Cs.10-xapbommkmna, 3amemeHHoro 0-5 RS, u -(CH»)p-rerepormkiimia,
3amemennoro 0-5 R wmm R? u R? BMecte ¢ aTtomMoMm a3ora, K KOTOPOMY OHH 00a
MPUCOEAMHEHBI, 00Pa3YIOT reTePOLIUKINIECKOe KOJIbII0, 3amernerHoe 0-5 RS,

R®, npu kaxmom TosiBNeHUH, He3aBHCUMO BhiOpaH u3 H, Ci6-aNKnina, 3aMemeHHOro

0-5 R®, Cire-ankenmna, 3amemenHoro 0-5 R° Cre-ankunwuia, 3amemienHoro 0-5 RS
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-(CH2)n-Cs.-10-kapOonukimia, 3amemenHoro 0-5 R®, u -(CHaz)y-reTeponukiimia, 3aMemeHHOTO
0-5 RS

RS,
3amemennoro F u Cl), OH, OCH3, OCF3, -(CH2)n-Cse-mmxmoankuna, -(CHz)n-Cis-
rerepounkimia, -(CHz)p-apuna, -(CHz)p-rerepoapuna, F, Cl, Br, CN, NO;, =0, CO;H u
CONHz; n

NpH KaKIOM TOSIBJIEHUH, He3aBUCUMO BbIOpaH u3 Ci.g-ankmna (HeoOs3aTeapHO

n HE3aBUCUMO BbIOpaH U3 HyJIs, 1, 2 u 3.

0. Coenunenue 1o 1. 8, umeromee popmyny (V):
OH
AN
N
\ | R
RZ N (0]
X
4
RO — Rz
= (V)

WIM €ro CTePeou3OMep, SHAHTHOMEp, [HACTEePeOH30OMep, TayToMep  WIU
(bapMaLeBTHYECKH MpUeMJieMast COJib, T/Ie:
R! mesasucumo uibpan u3 H, F, Cl, Br, OC14-ankuna, CN u C4-ankuna;

R? HesaBucumo BbiOpan u3 -CH2(CH2)13CHs, -CH2OCH(CHs)2, -(CH2)1:3C3.6-

C1_4-aJIRI/IJI
raJOr¢HO \N’N
L e
UKJIOAJIKUIIA, — , S-ujmeHHOrO rerepoapuia, Bbl6paHHOFO u3 S R

Css-muxmoankun  Cys-amkun Cis-ankui

NN _N \tN
b—_%’ \S/\/)—_é’ | S\>—é;I/ICH20(CH2)l-3CH3;

R’ nesasucumo Buibpan u3 H, F, Cl, Br, Cs.s-1uknoankuia, (peHuna, 3aMeleHHOro
0-3 R®, u 5- unu 6-4yeHHOTO rerepoapuia, 3amemenHoro 0-3 RS

R* neszasucumo Buibpan u3 CHs, CH,CH3, CH,CH,CH3, CH(CH3), u CH,OCH3;

RS,
3amemennoro F u Cl), OH, OCH3, OCF3, -(CH2)n-Cse-mmxnoankuna, -(CHz)n-Cis-
rerepounkimia, -(CHz)p-apuna, -(CHz)s-rerepoapuna, F, Cl, Br, CN, NO;, =0, CO;H u
CONH2»; n

pH KaKIOM TIOSIBIEHUH, He3aBUCUMO BbIOpaH u3 Ci.s-ankuna (HeoOs3aTebHO

1N HE3aBUCUMO BbIOpaH u3 HyJis, 1, 2 1 3.
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10.  Coenunenue no 1. 9, umerotuee popmyny (VI):

OH R
NT \/
| ¥
R2 N o) R3c
AN
R* , — R

(V)
WIM €ro CTEePeoUu3OMep, OSHAHTHUOMEp, [HacCTEepPeou3OMep, TayToMep WU
bapMareBTHUECKHU pUEMIIEMast COJIb, Tie:
R! nesasucumo uidpan us H, F, Cl, Br, OC14-ankuna, CN u C4-ankuna;
R nesasucumo Buidpan us H u F;

R’° He3aBUCUMO BLIOpaH U3

(R®)o-2 e (R®%)o-2 (R%)o-2
Ky / B (R)o-2 S J/ S A
A S~ T2 T
N . N= , -NH ’
(R)o-2 (R H o (R%2 (R%)o-2 (R0
S o0/ S % SN/ S s/ fs
N , N—©O , N , N ) N—O ’
’<(Re)o-1 ’<(Re)o-1 (R®)o-1
0 O0—N N= N=
v \
N 0 NH
l,L?q\N, %Q/I’A\N)\(Re) VL/L’A\N/ VLz//’L\N/
(R®)o-1 (R®)0-1 (R®)o-1
555 s I 5 \ S"'\\')\ N=
=N . N N S
\<\N,l\,lH N ”‘q/:\ ’ ”L;L\N (R%)o- ‘1{\\ ‘

R* nesasucumo Buibpan u3 CHs, CH,CH3, CH,CH,CH3, CH(CH3), u CH,OCH3;

R®, mpu kaxmom mosiBieHWH, He3aBUCUMO BbIOpaH u3 Cis-ajkmia (HeoOs3aTeNbHO
s3amemennoro F u Cl), OH, OCH3, OCF3, -(CH2)n-Cse-tmknoankuna, -(CHz)n-Css-
rerepounkimia, -(CHz)p-apuna, -(CHz)s-rerepoapuna, F, Cl, Br, CN, NO;, =0, CO;H u
CONH2; n

N He3aBUCUMO BbIOpaH U3 HyJIs, 1, 2 u 3.

11. CoenunHenue 1o 1. 1, oTIMYaroIeecs TeM, YTO COSAMHEHNE BRIOPAHO U3 COSAMHEHHU,
MPOWITFOCTPUPOBAHHBIX B npuMepax, HWIH HUX CTEPEOH30OMEPOB, TAayTOMEPOB WJIH

(hapManeBTHYECKH MPUEMIIEMBIX COJIEH.
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12. dapmarneBTudeckass KOMIIO3HMLMS, coaepskamas (apMaleBTHUECKH MPUEMIIEMbIH
HOCHUTENIb M COENUHEHHE 1o JrodoMy u3 mm. 1-10, wim ero crepeouszomep, TayToMep HIIN

(bapmaLieBTHIECKHU MPUEMIIEMYIO COJIb.

13. Cmoco0 JnedeHHst CepAEYHO-COCYIUCTHIX 3a00JeBaHMM, BKIIIOYAOUINN BBEIEHUE
NAlMEHTy, HYXIAIOLIEMyCsl B 3TOM, TEpaneBTUYEeCKU HPPEKTUBHOIO KOJIMYECTBA

(dapmaneBTHUECKONH KOMIO3HUIHH 110 11. 12.

14. Cnocob6 mo mn. 13, oTnMyarOIMiCS TeM, YTO YyKa3aHHBbIE CEPAEYHO-COCYANUCThIE
3a00NIeBaHUs TIPEACTABILIIOT COOOH KOPOHApHYIO OOJIe3Hb CEpALA, HHCYJBT, CEpIEYHYIO
HEIOCTaTOYHOCTh,  CUCTOJMYECKYIO  CEPACYHYH)  HEIOCTaTOYHOCTb, JUACTOIMYECKYIO
CepAEUYHYI0 HEIOCTATOYHOCTb, CEpAEUHYI0 HEJOCTaTOYHOCTh IIPH caxapHOM pauadere,
CepAEUHYI0 HEIOCTATOYHOCTb C COXpaHEHHOH (pakuumell BpIOpOCA, KapAHOMHOIATHIO,
uH(papKkT MHOKapaa, AUCHYHKIUIO JIEBOTO SKENYNOYKA, AUCHYHKLHUIO JIEBOTO JKENyJO4YKa
nocie wuH(papkra MuOKapaa, runeprpoduro cepaula, PEMOAETMPOBAHHE MHOKAapa,
peMozenupoBaHNe MHOKapaa Iocie HWH(papKTa WIM I0Cjie Olepaluud Ha Ccepane, Hu

3a00IeBaHMsI KJIAMaHOB CepPALIA.
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