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5 SO

(1.0)

rze R', R’, R’, R' u n sBnsioTcs TakuMu, Kak OMpeNeeHO B OMHCAaHMM W (BOpMyse M306peTeHus, 1
ux QapMalieBTHYECKH NpUEeMIIEMble COJM MOXXHO NPUMEHSTb B crnocodax jedeHus 3abojeBaHUH, Ha
KOTOPbI€ MO>KHO BIIHSITh Ty TEM aHTAarOHM3MPOBAHHUS aKTHBHOCTH, ONOCPEI0BAHHOMN peLentopoM dakropa
aKTHBALMH TPOMOOLUTOB.
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O06JacTh TEXHHKH, K KOTOPOH OTHOCHTCS H300peTeHHe

Hacrosituee u3oOpereHrne OTHOCHTCS K HOBBIM LIMKJIONEHTATHO(EHKApOOKCAMHUIAHBIM MPOU3BOJHBIM M HX
dbapMaueBTHYECKH MPHUEMJIEMbIM COJISIM, KOTOpbIE SIBJISIFOTCSl aHTAarOHUCTaMH peLenTtopa ¢Gakropa akTHBaLWH
TpoMbouutoB. Kpome Toro, usobpereHne OTHOCHTCS K (apMalueBTHYECKMM KOMIIO3MLIMSM M KOMOHHALHUSIM,
COJepsKalllMM yKa3aHHbIe COEIMHEHHs, U K MX MPHUMEHEHHIO B cnocobax sieueHus 3a0ojieBaHHH, HA KOTOpble
MO>KHO BJIMSITH MYTEM aHTArOHW3WPOBaHMs peuentopa ¢akropa akTHBaLMKM TpoMmOoLuToB. B wactHocTH, dap-
MalLeBTHYECKHE KOMMO3ULIMK H300PETEeHHs! SBISAIOTCS NOAXOMSIIMMHU Ul MPOGHUIAKTHKH H/HIIH Tepanuu rias-
HbIX OOJIE3HEH, A/IEpruil U COCTOSIHUI 1 3a00JIeBaHUM, CBSI3aHHBIX C BOCMIAJIEHHEM, B YACTHOCTH CYXOH M BJIAX-
HOH BO3PacTHOM JereHepaLH KenToro nitHa, reorpaduyeckoii arpodun, yprukapuun u HACT.

IIpeanocbLiku co3aanus H300peTeHUs

®axrop akrusauu tpombouutos (PAF) npencrasnser coboit adpupdochonunua, Hanbonee MOLHBINA H3-
BECTHBIH nUNUAHbIH MeauaTop. PAF cuHTe3upyercss KOHCTUTYTHBHO MM NMPH cnetudUYecKuX CTUMYax MHO-
’KECTBOM KJIETOK, TAaKMX Kak TPOMOOLMTHI, Makpodard, MOHOUMTbI, HeHTpoduibl, 0azodunbl, 303MHOGHUIIL,
Ty4HbIE KJIETKH U dHHoTenuanbhble kaeTkd. PAF, PAF-nono6ubie nunuast (PAFLL) u HekoTOpbIE OKHUCIIEHHBbIE
dbocdonunuael ABAAIOTCS CTPYKTYpHO omnpenensiembiMu nurannamu PAF peuentopa (PAFR), peuentopa co-
npspxkerHoro ¢ G-6enkoM. PAFR obnanaer orpanudeHHoi skcnpeccued Ha crietupHUYecKHX KIIeTKaX-MHUIIEHX
HMMYHHOH, reMOCTaTH4eCckol U BocnanuTenbHoi cucteM. CurnansHele ¢pyukiuun PAF cBsi3aHbl rnaBHbIM 00pa-
30M C OCTPBIM M XPOHHYECKHM BOCMAlIEHHEM NMPAaKTHYECKH BO BCEX OpraHax.

[Tonaratot, utro PAF urpaer ponb B psine BOoCHalUTENbHBIX 3a00N€BAHHE U MOKET MPUBOIHUTH K MHOIO-
YHCJICHHBIM MPOSBICHUSAM MPH IJIa3HbIX OOJE3HsIX, CepAeUHO-COCYIUCThIX 3a00NeBaHMAX, 3I0KA4YEeCTBEHHbIX
HOBOOOPA30BaHMAX, HEBPOJOTHYECKHUX U HEHpOdereHepaTHUBHbIX HapYLICHUSX, HapYIICHHSAX QYHKLHH MOUEK,
3a0oneBaHMAX MEYEHH W amieprusax. Takum obpasom, cuuTaroT, 4To cynpeccust aktuBaund PAFR, Hampumep,
nocpencrBoM antaroHuctoB PAFR u/unu oOparHbIX aroHUCTOB, OyAET NOIE3HOHN AJIs IEYEHHUs IHPOKOTO CIeK-
Tpa HapylUEHHWH, HAa KOTOpbIE MOXHO BIHUSATbh MyTEM AHTArOHHU3WPOBAHMS W/UIM OOPAaTHOro aroHW3WPOBAHUS
PAFR, Hanpumep, kak YIOMSIHYTO Bblllle U Hibke, B yacTHOCTH, PAFR anTaronucTs! u/unu oOparHbie aroHUCTHI
JOJDKHBI OBbITh MOJIE3HBIMHM Il NMPENOTBPALLEHHs WJIM JIEYEHHUs! [JIa3HbIX OOJIe3HEeH, HarmpuMmep, CYXOH WM
BJI&XKHOM BO3PACTHOM JereHepalyu >KeNTOro niTHa U reorpaduyeckor arpoduu, Wik aJuleprui U CBA3aHHbBIX C
BOCIMAJIEHHEM HapyIUEHHH, HapUMep, yPTUKapHH U HeankoroabHoro crearorenarura (HACT).

PAFR anrtaroHuctbl W/uid oOpaTHblE arOHHUCTHI, MOAXOJSIIME [UIsi TEPANEBTHYECKOrO NPHUMEHEHHS,
JIOJKHBI CHJIBHO M C BBICOKOH CEJIEKTUBHOCTBIO CBsi3biBaThbess ¢ PAFR. OHu mo/mkHBI XOpOIIO BCAChIBATHCS U3
JKENY NOYHO-KHIIEYHOTrO TPAKTa, ObITh JOCTATOUYHO META00IMIECKH CTAOUIBbHBIMU U 00/1a1aTh OIaronpUsATHBIMU
¢dbapmakokuHeTH4yeckuMu cBorcTBaMHU. OHM NOJIKHBI ObITh HETOKCHYHBIMH U IEMOHCTPHUPOBATH OTCYTCTBHUE HITH
HE3HAYUTENIbHOE KOJTHUECTBO NOOOUYHBIX 3P HEKTOB.

Huzkomonekynspabie aHtaronuctsl PAFR u3BeCTHBI W3 yYPOBHsI TEXHHKH, KakK, HalmpUMeEpP, COEAUHEHHS,
onucanubie B EP 0194416 Al u EP 0254245 Al, asropamu Weber u ap. (Med. Res. Rev.1989, 9, 181-218) u
Summers u gp. (Curr. Pharm. Des. 1995, 1, 161-190). Coo0mmanoch, 4TO COENHHEHHUS Kilacca THEHOTPHA30JIO-
JIHa3eNyHa, PAacKpbIThle B JAHHOM NOKYMEHTE, OJIBEPraroTCs rHAPOIUTHYECKOMY PACLIEIICHHIO B KUCIIOM pac-
tBOpe (Hanpumep, Gallo u np. (J. Heterocyclic Chem. 1988, 25, 867-869), Legouin u ap. (J. Heterocyclic Chem.
2000, 37, 127-129)). Beuto Takke yCTAHOBIEHO, YTO HEKOTOPbIE W3 ITHX COEAMHEHHH NENUCTBYIOT B KayeCTBE
obpatHbix aroHuctoB PAFR (Dupre u ap. (J. Pharm. Exp. Ther. 2001, 299, 1, 358-365), Cellai u ap. (Exp. He-
matol. 2009, 37, 1176-1185)).

Hpyrue cnocoObl, MpUroaHble sl CUHTE3a M Pa3feieHrs] YKa3aHHbIX U POICTBEHHBIX COEAMHEHHH, pac-
kpeitel B DE4132763A1, EP0388789A1, EP0450504A1, US7015213B1, WO02008/063667A1, Tahara u np.
(Arzneimittel-forschung 1978, 28, 1153-1158), Sung u np. (Archiv der Pharmazie 1996, 329, 291-300), Fier u
np. (Org. Lett. 2017, 19, 1454-1457), u Brenna u np. (Green Chem. 2017, 19, 5122-5130).

Kparkoe u3ioxeHue CyuiHOCTH H300peTeHUst
B nepBom acriekTe, HacTosiee U300pETEHHE OTHOCUTCS K coenunHeHuo Gopmyisr (1.0)
(Rz)n
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rae R' Boibupaior u3 rpynmnst R'-G1, cocrosimeit u3 Cy4-ankuna, HeoOS3aTeNbHO 3aMeleHHoro 1-3 aro-
Mamu F, u C3_4-umkinoankuia,

R? BbIOMPAIOT K3 TPYIIIbI R2—G1, cocrosawmen u3 F, Cl, Br, I, C, 4-ankuna, HeoOs3aTENbHO 3aMELEHHOrO 1-
3 aromamu F unu HeobszarensHo 3amemienHoro 1-CN, 1 OH unu 1-O-C|_4-ankuioM, KpoMe TOro, COCTOSIIIER U3
Cs4-uuknoankuna, -CN, -CONH,, -CONH(C,_4-ankuna), -CON(C,_4-ankuna),, -COOH, -COO-C,_s-anxuna, OH,
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-0-C,_s-amkuna, HeoOg3aTeapHo 3ameineHHoro 1-3 aromamu F, u cocrosueit u3 -S(0O),-C,_s-ankuna, rae =0, 1
U™ 2,

n BeIOUparoT u3 rpynmsl n-G1, cocrosimeit u3 0, 1,2 u 3;

R’ BeiGupator u3 rpynmsl R*-G1, coctosmeit u3 H u C,_;-aKkuma, HeoOA3aTENBHO 3aMEIIEHHOr0 1-5 aro-
Mamu F; u

R* BeiGuparor u3 rpymmnsl R*-Gla, cocrosmeii u3 C, g-ankuna,

HEO0O0A3aTeIbHO 3aMeIeHHOTo 1-3 atomamu F, u

HEOOS3aTCIbHO 3AMCIICHHOTO 1-2 3aMeCTUTEIAMH, He3aBHCUMO BhIOpaHHBIMHU U3 -CN, -CONH,, -CONH-
(Cy4-amxkuna), -CON(C,_4-ankuna),, -COOH, -COO-C, s-ankuna, C;s-ankun-CO-NH-, C,_z-aaxuia-S(=0),-NH-,
OH u -O-C, 3-ankuna, HeoOA3aTENBHO 3aMEIUCHHOro 1-3 aromamu F; umu

R’ BBIOUPAIOT U3 IPYIIBI R’-G1b, cocrosmeit u3 -Cos-amxunen-Cs. o-muknoankuna u -Co z-aaxuneH-Cs jo-
TCTEPOLMKIIUIA,

TIC YKA3aHHBIN AJKHJICH HEOOA3aTEABHO 3aMeIIeH 1-2 3amecTuresiMu, BeiOpaHHbiMu U3 F u CHj3,

rae 2 aroma H 1 rpynmst >CH, yka3aHHOTO aJKHICHA HEOOA3aTECIHHO 3aMCHEHBI HA 3THIICHOBBIA (-CH,-
CH,-) MmocTuk ¢ 00pa3oBaHHEeM HUKIOMponuIcHOBOro ¢parmenra >C(-CH,-CH,-),

IIC YKA3QHHBIC LHKJIOATKUI H TETCPOLMKIHII MPEACTABIMIOT COOOH HACHIIICHHBIC MOHO- HJTH OMIUKITHYC-
CKHE KOJIBIICBBIC CUCTEMBI,

TOC YKA3aHHBIH TEeTCPOLUKIHI COACPKUT OT 1 10 2 KOJBLEBBIX YWICHOB, HC3ABUCHUMO BBIOPAHHBIX H3 N,
NH, >N(C,_s-ankuna), >NCO(C,_s-amxuna), >NS(=0),(C, s-anxkuna) u O, u HeoOA3aTEIbHO 1 KOJBLECBOM YJICH,
BbIOpaHHbIA U3 >C=0 u >S(=0),, rae r=0, 1 umu 2,

NpPU YCIOBUH, YTO YKA3AHHBIA TETCPOLMKIHI HE COACPKHT MEXKIY KOJbLEBBIMU YJICHAMHU KAKHX-THOO
CBsI3eH rerepoaroM-rerepoaroM, Apyrux, 4eM N-N, N-O u N-S(=0),-, », u,

TIC YKA3AHHBIC LMKIOAIKUII H FETCPOLUKIHI HE00A3aTeIbHO 3ameeHs! 1-2 aromamu F u He0OA3aTe IbHO
3amemeHsl 1-2 3amecturenamu, He3aBucuMoO BbeIOpaHHeIMH u3 Cl, -CN, -CONH,, -CONH(C, j;-anxuma),
-CON(C,_4-anxuma),, -COOH, -COO-C,_4-ankuna, OH, -O-C, ;-ankuna, HCOOA3aTEIBHO 3aMEIICHHOro 1-3 aTo-
Mmamu F, u u3 C,_4-anmkuna, HeoOA3aTeIbHO 3aMeIeHHOro 1-3 aromamu F wmu 1 3amectureneM, BRIOPAHHBIM U3
-CN, OH, -O-C,_s-ankuna; uiu

R* BeiGuparor u3 rpymmsl R*-Glc, cocrosmeii u3 -Cys-ankuneHpenuna u -Cy 3-aIKHICHIETEPOApUIIa,

TIC YKA3aHHBIN AJKHJICH HEOOS3aTEABHO 3aMeIIeH 1-2 3amecTure siMu, BeiOpaHHbiMu U3 F u CHj,

rae 2 aroma H 1 rpynmst >CH, yka3aHHOTO aJKHICHA HEOOA3aTECIHHO 3aMCHEHBI HA 3THJICHOBBIA (-CH,-
CH,-) MmocTuk ¢ 00pa3oBaHHEeM HUKIONponuIcHOBOro ¢parmenra >C(-CH,-CH,-),

II€ YKa3aHHBIH TETEPOAPHIT MPEACTABIIACT COOOH S-4JIeHHBIH MOHOUHMKII, COACPKAIIMH | KOTbLEBOH UiICH,
BbIOpaHHBIA U3 N, NH, O u S, 4 HCOOA3aTCIbHO AOMOJHHUTEIBHO COACPKAIIMI OT 1 10 2 KOJBLUEBBIX YJICHOB N,
UM 6-YJICHHBIH MOHOLMKJI, COACPXKAIMHU OT 1 70 2 KOJIbLEBBIX 4JICHOB N, U

IOC YKa3aHHBIC (DEHHJI U TETCPOAPHII HEOOS3aTCIBHO 3aMCIUCHBI 1-3 3aMECTHTEISAMH, HC3ABHCHMO BBI-
opannsivu u3 F, Cl, Br, Cs 4-muxuoankuna, -CN, -CONH,, -CONH(C, _4-amxuna), -CON(C, s-ankuna),, -COOH,
-COO-C, 4amxunma, -NHCO-C,_4-ankuma, -NHS(=0),-C,_4-ankuna, -S(=0),-C,_s-ankuna, rae r=0, 1 wi 2, u3
-0-C, s-amkuna, HeoOA3aTeapHO 3aMmeleHHoro 1-3 aromamu F, u u3 C,_4-ankunaa, HEoOA3aTEIBHO 3aMEIICHHOTO
1-3 atomamu F umu 1 3amecturesneM, BeiOpanabiM u3 -CN, OH u -O-C,_4-ankuna;

HJIH

R’ u R* Buibuparor u3 rpynmsl R”*-Gla, B xotopoit R u R, BMecte ¢ amumubiM atomom N, k KOTopoMy
OHH IPHCOCAMHEHBI, 00PA3YIOT HACHIIIEHHBIN 3-8-1JICHHBIH MOHOLMKIMYCCKUH € TEPOLHKIINIL,

HE0O0A3aTEIHHO JOMOTHUTEILHO CONEPXALMU OT 1 10 2 KOJBLEBBIX YJICHOB, HE3ABHCUMO BBHIODAHHBIX M3
>NH, >N(C,_s-ankuna), >N(CO-C, z-ankuna), >N(S(=0),-C, s-ankuna) u O, u

HE00A3aTeIbHO coAcpkanmid 1 konbLeBoi uneH, BeIOpaHHbId u3 >C=0 u >S(=0),, rae =0, 1 umi 2,

NpPU YCJIOBUH, YTO YKA3AHHBIA TCTCPOLMKIHI HE COACPKHT MEXKIY KOJbLEBBIMU YJICHAMHU KAKHX-THOO
cBs3eH rerepoaroM-rerepoaroM, Apyrux, 4eM N-N, N-O u N-S(=0),-, »,

TIC YKA3aHHBIH TeTCPOLMKITII HE00A3aTeIbHO 3aMenicH 1-4 atomamu F,

HeoOs3aTebHO 3aMmerteH 1-4 C)_3-aJKUIbHBIMU TPYMIAME, HEOOSI3aTCIBHO 3aMEIICHHBIMY 1-3 atomMamu F,
3§

HeoOs3aTebHO 3ameneH 1-2 3amecrureimu, BeiopanHeiMU U3 Cl, -CN, -CONH,, -CONH(C,_4-ankuna),
-CON(C, 4amxuma),, -COOH, -COO-C,s-ankuna, HO-C,;-aaxkuneHa-, C,s-ankun-O-C,s-aakuncHa-, C, ;-
ankun-CO-NH-, C, ;-anxkun-S(=0),-NH-, OH u C, ;-ankun-O-, HeoOA3aTeNbHO 3aMeIeHHoro 1-3 atomamu F;

umi R u R* BeiGuparor u3 rpymmst R¥*-Gib, B kotopoit R* u R*, BMecTe ¢ amuansiv atomoM N, k KOTOpo-
MY OHH MPUCOEIUHEHBI, 00PA3yIOT HACBIICHHbIH 5-12-4IeHHBIH OMLMKIHYECKHHA TETEPOLIHKIIHIL,

HE0O0A3aTEIHHO JOMOTHUTEILHO COAEpXKALMU OT 1 10 3 KOJBLEBBIX YJICHOB, HE3ABHCHMO BBHIODAHHBIX M3
>N-, >NH, >N(C,_s-ankuna), >N(CO-C, z-ankuna), >N(S(=0),-C,_s-ankuna) u O, u

HE003aTeIbHO coAcpkanmid 1 konbLeBoi uneH, BeIOpaHHbId u3 >C=0 u >S(=0),, rae =0, 1 wmi 2,

NpPU YCIOBUH, YTO YKA3AHHBIA TCTCPOLMKIHI HE COACPKHT MEXKIY KOJbLEBBIMU YJICHAMHU KAKHX-THOO
CBA3CH rerepoaroM-rerepoaToM, apyrux, 4eM N-N, N-O u N-S(=0)r=1,,,

TIC YKa3aHHBIH TeTCPOLMKIIII HEO0A3aTeIbHO 3aMeIeH 1-6 atomamu F,

Heo0s3aTeIbHO 3aMeIleH 1-4 C ;aNKHITBHBIMH IPYIIIAMHU, HEOOA3aTEIBHO 3aMEIIECHHBIMH 1-3 aromamu F,

-2



048242

U HEOOsA3aTeIbHO 3aMeteH 1-2 3amecturensaymu, BoIOpaHHBIMH H3 Cl, -CN, -CONH,, -CONH(C, _4-anxuna),
-CON(C, 4amxuma),, -COOH, -COO-C,s-ankuna, HO-C,sz-aaxkuneHa-, C,s-ankun-O-C,s-aakuneHa-, Ci.-
ankun-CO-NH-, C,_;-aaxkun-S(=0),-NH-, OH u C, ;-anxkun-O-; uiu

R’ u R* Buibuparor u3 rpynmsl R”*-Glc, B kotopoit R u R, BMecte ¢ amumubiM atomom N, k KOTopoMy
OHH MPUCOCTMHCHBI, 00Pa3yIOT 7-12-4JICHHYH) KOHACHCUPOBAHHYH) OUIIUKIHYCCKYIO KOJBLCBYIO CHCTEMY,

IIC YKa3aHHAsd OMUUKIHYCCKAS KOJIBLEBASA CUCTEMA NMPCACTABIIET COOOM IETECPOLMKIUI HITH TCTEPOAPHUIT,
COCTOALIUH U3

OHOTO HEAPOMATHYCCKOTO KOJIBIA, COACPIKAIIETO YKA3AHHbIA aMUIHBIA aTOM N H HEOOSI3aTEeIbHO JOMOJI-
HUTCIIBHO COACPXKAIICTO OT 1 J0 2 KOJBLUEBBIX YJICHOB, HE3ABUCHUMO BBIOPAHHBIX U3 =N-, >N-, >NH, >N(C, ;-
ankuna), >N(CO-C,s-ankuna), >N(S(=0),-C; s-ankuna) u O, u

HEOO3aTCILHO COACPKAIIETO 1 KOIBbLEBOM WieH, BRIOpaHHbIH U3 >C=0 u >S(=0),, rae r=0, 1 wmu 2, npu
VCJAOBHH, YTO MEXKIY YJICHAMH YKA3aHHOTO HEAPOMATHUYCCKOTO KOJBLA OTCYTCTBYHOT KAaKHE-THOO CBSI3H reTe-
poatom-rerepoatom, apyrue, 4eM N-N, N-O u N-S(=0),- », u

OJHOTO ApPOMATHYECCKOTO KOJBIA, BBIOPAHHOTO M3 S5-UJICHHBIX MOHOIMKJIOB, COACPKAIMUX | KOIBLEBOI
yseH, BeiOpaHHbii w3 NH, N, O u S, u He00A3aTeIbHO JOTOJHUTEIBHO COACPKAIMUX OT 1 10 2 KOJBLEBBIX YJiC-
HOB N, U 6-4JICHHBIX MOHOLUUKJIOB, coaepxaiux 0, 1 unu 2 KoJIbUEBbIX 4ieHa N,

T YKa3aHHAs OUIMKIMYCCKAS KOJBLCBAS CUCTEMA HEO0O3aTebHO 3ameieHa 1 - 4 atomamu F,

HeoOs3aTebHO 3amemeHa 1-4 C) ;-alKUIbHBIMH IPYNIAMU, HEOOA3aTCIbHO 3aMEIICHHBIMU 1-3 aToMamu
F,u

HeoOs3aTeIbHO 3aMereHa 1-2 3amecturensamu, BeiopaHHbiMu U3 Cl, -CN, -CONH,, -CONH (anxxun-O-C, ;-
ankuneHa-, Cz-ankun-CO-NH-, Cs-ankuin-S(=0),-NH-, OH u C,s-aaxkun-O-, HeoOs3aTeapHo C)_4-aaKuIa),
-CON(C,_4-anxuma),, -COOH, -COO-C,_s-ankuna, HO-C, s-ankuneHa-, C,_3- 3amerueHHoro 1-3 aromamu F;

I B MFOOOM ONMPEACICHHH, YIIOMSIHYTOM BBIIIC, U €CIIH HE YKA3aHO HHOE, TH00As AJTKUIbHAS WM aJIKHIIC-
HOBAs IPYINA MOXET ObITh TUHCIHHOM UM PA3BETBICHHOIM,

€ro M30MEpaM, CTEPCOM30MEPAM, TayTOMEPAM, METa00MTaM, MPOJCKAPCTBAM, COJIbBATAM, THAPATAM, CO-
KPHCTAJIAM H COJIIM, B YACTHOCTH, €T0 (DapMALIEBTHUCCKH MPHEMJICMBIM COJIIM, UM UX KOMOWHALIMAM.

Bo BTOpOM acmekTe HAcTOAIICEe H30OPETCHUE OTHOCUTCA K (DAPMALIEBTHUCCKOH KOMIIO3HIIUH, COACPKALICH
OHO MJTH HECKOJIBKO COeauHEHHUH (popmynl (1.0), Kak OMPEACICHO BBIIIC HITH HIDKS, HIH HX (hapMALCBTHYCCKH
NPUEMIIEMBIX COJICH, HEOOA3aTCILHO BMECTE C OJHUM HITH HECKOJbKUMH HHEPTHBIMU HOCUTCIISIMH H/MH pasda-
BHUTCJIIMH.

B TpeTheM acmekTe HacTosAIee H300PETEHUE OTHOCUTCA K (PapMalCBTHYCCKOH KOMITOZUIIMH, COACPKALICH
OHO MJTH HECKOJIBKO COoeauHEHHUH (popmynnl (1.0), kKak OMPEACICHO BBIIIC HITH HIDKS, HIH HX (hapMALCBTHYCCKH
MPUEMIICMBIX conei[, H OJHO UJIH HECKOJBKO AOTMOJHHUTCIBHBIX TCPANCBTUHICCKUX CPEACTB, HEOO0A3aTEIbHO BME-
CT€ C OAHUM HJTH HECKOJTBbKUMHU HHCPTHBIMH HOCUTCIAMHU /MM pa36aBmen;1Mu.

B yeTBepTOM ACMEKTE HACTOSAMICE H30OPETCHHE OTHOCUTCS K coenuHeHUIO (hopmysl (1.0), kak ompeeacHo
BBIIIC MJTH HIDKE, WM €ro ()apMalCBTHYCCKH MPUEMIICMOM COJTM I MPUMCHCHUS B KAUCCTBE JICKAPCTBEHHOTO
CpencTaa.

B marom acnekre, HACTOAIICE H300PETCHHE OTHOCHTCS K CHOCOOY JICUCHHUS 3a00JICBAHHUIA MJIM COCTOSHUH,
HA KOTOPbIC MOXKHO BIMATH IyTEM AHTArOHH3MPOBAHMSA pelEnTOpa ()aKTOpa AKTUBALUH TPOMOOLIMTOB y HYIK-
JAarLEToCd B 3TOM NMALIUCHTA, KOTOprI\:[ BKJIFOYACT BBCACHUC NMALHUCHTY OJAHOTO HJIM HECKOJBKHX COGHP[HGHP[I\:[
(dopmymsl (1.0), kKak OMPEACICHO BBHIIIEC HITH HHKE, WM UX ()apMALCBTHYCCKH MPUEMIIEMBIX COJICH.

Kpome Toro, Hacrosmee H300peTEHHE OTHOCHTCSA K MPUMCHCHUIO OJHOTO MJIM HECKOJBKHUX COCTHHCHHMH
(dopmy sl (1.0), KAk OMPEACICHO BBILIC HITH HUXKE, UM UX (DAPMALCBTHYCCKH MPHEMIICMBIX COJICH, 11 H3rOTOB-
JICHUS JICKAPCTBCHHOTO CPEICTBA I JICUCHHUS 3a00JICBAaHUI HIIH COCTOSTHHIA, HA KOTOPBIC MOKHO BIIMSATDH ITyTEM
AHTAarOHU3UPOBAHUA PELENTOPa (PAKTOPA AKTUBALMH TPOMOOLMTOB.

Bonee Toro, Hacrosimee H300peTEHHE OTHOCUTCA K coeauHeHuro Gopmynsl (1.0), kak ompenesneHo BbIIIE
WU HIDKE, WK €r0 (DPApMALICBTHUSCKU MPUEMJICMOM COJIM A MPUMCHEHHUS B CHOCOOE JICUCHHUA 3a00ICBAHUMN
WIH COCTOSIHUH, HA KOTOPbIC MOXXHO BJIMATH IyTEM AHTATOHU3UPOBAHMA peuenTopa (PakTopa aKTHBALUH TPOM-
OOLUTOB, V HY>KIAFOIIETOCS B 3TOM MALIUCHTA.

JIONOTHUTEIbHBIC ACTICKTHI HACTOALICTO H300PETECHHU CTAHYT OUCBHIHBIMH CIICHHANUCTY B JAaHHOH 00ac-
TH TEXHUKH HEMIOCPEACTBCHHO U3 MPEAIICCTBYIOIIETO H MOCICIYFOIIETO OMHUCAHUS H MPUMEPOB.

O0mmue TepMHHBI H ONIpeAeIeHUsI

TepMHUHAM, KOHKPETHO HE OMPEIACIICHHBIM B HACTOSIICM H300PETCHUH, CICAYET MPUAABATh 3HAYCHHUA, KO-
TOpbIC OYAYT MPUAAHBI UM CIICUHATUCTOM B JAHHOH 00JIACTH B CBETE PACKPBITUA H KOHTCKCTA. OTHAKO, €CIIU HE
VKa3aHO MHOC, UCHO/Ib3YCMbIC B OMMCAHHH HIDKCCJICAYIONIME TEPMHHBI HMCIOT YKA3aHHOC 3HAYCHHUE, U COOJIIO-
JAFOTCS CACAYIOLIUE YCIOBHOCTH.

Tepmunsl "coeauHeHHE(-1) B COOTBETCTBHH C JAHHBIM H300peTeHUeM", "coenuHenue(-1) Gopmyms (1.0)",
"coenuHeHue(-1) H300peTeHuA" M T.I. 03HA4YaroT coeauHeHus (opmynsr (1.0) B COOTBETCTBHM C HACTOSIIMM
H300peTEHHEM, BKIIFOUAs HX TAyTOMEPHI, CTEPEOH30MEPBI H MX CMECH, U HX COJIH, B YACTHOCTH, X (papManeBTH-
YECKHU NMPHUEMJIEMBIC COJTH, U COJIbBATHI, THAPATBI U COKPUCTAJLJIBI TAKUX COGHP[HGHP[I\;[, BKJIXOYasA COJbBATHI, THO-
paThl ¥ COKPUCTAJLIBI TAKUX TAYTOMEPOB, CTCPCOM30MEPOB H UX COJICH.

Taxke, €CTd HE YKAa3aHO KOHKPETHO, 0 BCEMY ONMUCAHMIO M MPHIAracMoi (opMmyiie H300pETCHUs, MPUBE-
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JNEHHAas XuMu4eckas (GopMyJia WM Ha3BaHHWE NOJDKHBI OXBAThIBATh TAyTOMEPHI H BCE CTEPEO-, ONTHYECKHE W
reOMETPHUECKHE U30MEPDI (HAPUMED, SHAHTHOMEPSI, nuactepeomepsl, E/Z u3omeps! u T.11.), ¥ UX paueMarsl, a
TaK)K€ CMECH MPU Pa3IMYHbIX COOTHOLIEHHUSIX OTAENIbHbIX SHAHTHOMEPOB, CMECH JHACTEPEOMEPOB HIIM CMECH
JIOOBIX BBILIEY TOMSIHY ThIX ()OPM, TI€ CYLIECTBYIOT TAKHE U30MEPBI M SHAHTHOMEPBI, & TAK)KE UX COJIH, BKIIKOYast
(dbapMaLeBTHYECKH MPHEMJIEMbIE COJIM, U MX COJIbBATBI, TAKHE KaK, HANPUMED, TMAPAThI, BKIIKOYAsh COJbBATHI
CBOOOIHBIX COETUHEHHH UJIH COJIbBATHI COJIEH COEAMHEHUH.

Bripaxkenue "dapmaneBriuueck npueMeMblii" HCMOAb3yeTCsl B HACTOSILEM H300peTeHuH 1isi 000o3Hade-
HUsI TEX COEIMHEHHH, BELIECTB, KOMIIO3ULIMHA H/UIH JIEKAPCTBEHHBIX (POPM, KOTOPBIE, B pAMKaxX 3APaBOro MEIH-
LIUHCKOTO CY>KIEHHS, SBISIOTCSA MOAXOASIIHMH [UIsi IPUMEHEHHSI B KOHTAKTE C TKaHSIMH 4YeJIOBEKA U )KMBOTHBIX
6€e3 upe3MepPHON TOKCHUHOCTH, Pa3ipaKeH s, aJlJIEprUY€CKOro OTBETA UK APYTOH NpOOIEMbI UJTH OCJIOXKHEHUS,
U COpa3sMepHO PasyMHOMY COOTHOLIEHHIO MOJIb3a/PHUCK.

B koHTekcTe HacTosero u300peTeHus, BoipaxkeHue "(papMaLeBTHUECKH NPUEMIIEMbIE COJIU" OTHOCHUTCS K
NPOM3BOJHBIM PACKPBITHIX COEIMHEHHH, T€ UCXOTHOE COEIMHEHHE MOAU(DHUIIMPOBAHO IyTEM MOJIyYEHHUS €ro
COJIEH C KUCIIOTOH MM ocHOBaHueM. [Ipumepsl dapMalieBTHUECKH IPUEMIIEMBIX COJIEH BKJIFOUAKOT, HO HE Orpa-
HUYUBAKOTCS NEPEYHUCIIEHHBIM, COJIM MUHEPAJIbHBIX HJIM OPraHHY€CKUX KHUCJIIOT C OCHOBHbBIMH OCTaTKaMH, TaKH-
MH KaK aMUHBbI; COJIM INEJIOYHbIX METAIJIOB HJIM OPraHU4Y€CKHE COJIM C KHUCJIOTHBIMHU OCTAaTKaMH, TAKUMH KakK
Kap6OHOBbIe KHUCJIOTBI, H T.II.

Hanpumep, Takie oM BKIKOYAKOT COM OEH30JICYIbOHOBOM KHCIOTHI, OEH30HHOM KUCIOTHI, TUMOHHOM
KHCJIOTBI, 3TAaHCYIb(hOHOBOH KHCIOTHI, PyMapOBOH KHCIOThI, FEHTH3MHOBOH KHCIOThI, OPOMHCTOBOJOPOIHOM
KHUCJIOTBI, XJIOPUCTOBOJAOPOIHON KHCIOTHI, MAJEHHOBOH KHCJIOTHI, sOJIOYHONH KHMCIOTBI, MAJIOHOBOH KHCIIOTHI,
MHUHIAIbHOW KHCJIOThI, METaHCYIbMOHOBOH KHUCIOTHI, 4-MeTHIOEH30/1CyIbQOHOBOH KHCIOTHI, dhochopHOH Ku-
CJIOTbI, CAJTMLIUJIOBOH KHCJIOTBI, SIHTAPHOW KHCIJIOThI, CEpPHON KMCJIOTbl U BAHHOM KHCJIOTHI.

q)apMaLleBTl/l‘-leCKl/l MPUEMJIEMBIC COJIM HACTOALLIEI0 H306peTeHI/l5l MOXHO CHHTE3HPOBATh U3 UCXOIOHOI'O
COEIMHEHHsI, KOTOPOE CONEPHUT OCHOBHOW MIIM KMCJIOTHBIH dparMeHT, 0ObIUHBIMH XMMHYECKHMH MeTofaMu. B
O6H1€M, TaKHE COJIM MOXHO IOJIYYHUTb MO pE€akKuuH CBO60ﬂHbIX KHCJIOTHBIX HJIH CBO6OZleIX OCHOBHBIX d)OpM
TaKHUX COCI[PIHCHPIFI C AOCTAaTOYHbIM KOJIUYECTBOM NOAXOAAIIEr0O OCHOBAHUA HJIKM KHUCJIOTBI B BOAE HJIU B OpraHHt-
yeckoM paszbasurtene, Takom kak 3dup, EtOAc, EtOH, uzonponanosn unu MeCN, uinu ux cMecs.

COJII/I APYTHX KHUCJIOT, YEM TE€, YTO YIOMSAHYTHI BbILIE, KOTOPBIEC, HAIIPUMED, MOJIE3HBI IJId OYHUCTKH HIIH
BbIIEJIEHHUs] COENUHEHHs HACTOSIIEr0 M300peTeHust (Hampumep, TpudTOopauerarsl), TAKKe COCTABIISIOT 4YacTh
1300peTeHus.

B ciyuae, korna coenvHEHHE HACTOSIIETO M300PETEHHsS MPEACTABIEHO B BUIE XHMHUYECKOTO Ha3BaHHUS M
dbopmyibl, B citydae Jitoboro pacxoxaeHus Gopmysia UMeeT NPEUMYIIECTBEHHYIO CHITY.

B rpynnax, pagukanax uin gparMeHTax, ONpeaeseHHbIX HIDKE, YHCI0 aTOMOB yrilepoJa 4acTo yKa3bIBAtOT
nepen rpynnor, Hanpumep, Ci_g-aJIKiT 03HaYaeT aKMIIbHYIO TPYIINY HIIH panuKa, coaepxamyro(-ui) ot 1 1o 6
aTOMOB yTjiepoaa.

3Be3mouKa MOKET ObITh HCTIOJNIb30BaHa B noadopmyJiax ajisi 0003Ha4YEHHs! CBsI3H, KOTOpasi IPHUCOEINHEHA K
APy MOJIEKYJIBI COIJIacHO ompeneneHuto. Hanpumep, B ciiydae Hanu4ust 6osiee 4€M OJHOW TOUKH NPUCOEAMHE-
HUs, T.€. Oojiee OQHOM 3BE3M0UKH, B MOA(GOPMYIIE, 3BE3M0UKH MOTYT ObITh KOHKPETH3HPOBaHbI 0003HAYEHHEM B
CKOOKax MpUCOEIHHEHHOM YaCTH sipa MOJIEKYJIbI.

Hymepauuns aToMOB 3aMeCTHUTENSI HAYMHAETCS C aTOMa, KOTOPBIM pacrnosiokeH Haubosiee OAM3KO K APy
WJIK K TPYIINe, K KOTOPOMY(-0¥) MPUCOEIHHEH 3aMECTHTEND.

Harnpumep, Tepmun "3-kapOoKCHIIpONUIbHAS rpynna" MpeacTasisieT COO0H CEAYIOMNN 3aMECTHTEND:

1 3
WOH
«
2

o

>
rae kapOOKCHrpymnna NpUCOeANHEHa K TPETbEMY aTOMy YIJIEPOAa MPOIHILHON Py bl
Tepmunbr "1-merunnponun-", "2 2-nmumerunnponun-" WM "UMKIONPONUIMETHI-" NPEACTABISIOT Clie-
JAYHOILIHWE FPY b
CH, 1.2 3
CH, .
*)\/CH3 */Y \;q
1 2 3 H,C CH,
, ,
TepmuH "3amelleHHbIH" B KOHTEKCTE HACTOSILEr0 M300peTeHHs! 03Ha4YaeT, 4To JFOOOH OAMH WM KaXIbli
M3 HECKOJIbKMX aTOMOB BOJOPOAa Ha 0003HAUYEHHOM aroMe, paaukaine Win GpparMeHTe 3aMeHeH Ha 3aMeCTHUTElb,
BbIOpAHHBIH M3 yKa3aHHOW IPyMIbl, NPH YCIOBHH, YTO HOPMaJIbHas BAJICHTHOCTb aTOMa He MPEBBILIAETCs, H YTO
3aMelleHHe MPUBOJHUT K NPHUEMIIEMO CTaOUIIBHOMY COEIHMHEHHMIO.
B ompenenenun rpynmnsl, Tepmun "rae kaxgas X, Y u Z rpynna HeoOs3aTeNbHO 3aMelleHa MocpeacTBom"
M T.I. O3HaYaerT, 4To Kaxkaas rpymna X, kaxzaas rpynna Y W kakaas rpynna Z, nu0o kaxias B KauecTBe OT-
JeNbHOM rpynmel, JM00 KaXkaas B KauecTBE 4aCTH COCTABHOM IPYIIbI, MOXKET ObITh 3aMellieHa COrJIacCHO omnpe-
nenennto. Hanpumep, onpenenenve "R™ osnawaer H, Cjz-ankun, Csg-umknoankun, Cjz-ankun-Csg-
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UKIoANKIIeH- Uk C 3-ankun-O-, rae Kaknas aJkuiIbHAsA TPYNIa HEOOSA3aTeIbHO 3aMEINCHA OJHHUM MM HE-
CKOJBKUMHM L™" MM T.M. O3HAYAET, YTO B KAKIOW M3 YIOMSHYTBHIX BBIIIE IPYIII, KOTOPHIE BKIFOYAKOT TEPMHH
amkun, T.. B Kaxaou u3 rpynn C,_s-amxun, C, 3-aaxun-Cs g-1uknoankuicH- H C,_s-amxun-O-, anKuIbHbIH (par-
MEHT MOKET OBITH 3aMEIIECH MTOCPEACTBOM L™ COrIacHO OmpeIe/icHUIO.

Tepmun "C,_-ankur", rae n 03HaYaeT LeIoe Yucao 6opme yeM 1, mubo cam mo cede, b0 B KOMOMHAIIUH
C APYTUM DPAJHKAJIOM, O3HAYAECT AUUKIMYECKHH, HACBHIIICHHBIN, THHCHHBIH UM PA3BETBJICHHBIN YIIEBOAOPOA-
HBIH paguKkaj, comepkamui ot 1 10 n atomoB yriaepoaa. Hampumep, tepmun C,_s-amxun snoyaetr H;C-, HyC-
CH,-, H;C-CH,-CH,-, H;C-CH(CH,)-, H3;C-CH,-CH,-CH,-, H3C-CH,-CH(CH3)-, H;C-CH(CH;)-CH,-, H5C-
C(CHs;),-, H3C-CH,-CH,-CH,-CH,-, H;C-CH,-CH,-CH(CH;)-, H;C-CH,-CH(CH3)-CH,-, H;C-CH(CHj;)-CH,-
CH,-, H;C-CH,-C(CH3),-, H;C-C(CH3),-CH,-, H;C-CH(CH3)-CH(CHj3)- u H;C-CH,-CH(CH,CHj;)-.

Tepmun "C,_-aaxuneH", rae n 03HA4YaeT UEJoe YHCIo 0obie yeM 1, mubo cam mo cede, 1ub0 B KOMOUHA-
LUUU C APYTHM PAJUKAIOM, O3HAYACT ALMKIMUECKUH, TUHCHHBIA MW PA3BETBJICHHBIA JBYXBAJCHTHBIH AJTKHIIb-
HBIH pagukaj, coaepxamuii ot 1 10 n aromoB yriepoaa. Hanpumep, tepmun C, 4-ankuiaeH prmovaer -CH,-,
-CH,-CH,-, -CH(CHj3)-, -CH,-CH,-CH,-, -C(CHs),-, -CH(CH,CH3)-, -CH(CH3)-CH,-, -CH,-CH(CH;)-, -CH,-
CH,-CH,-CH,-, -CH,-CH,-CH(CH3)-, -CH(CH3)-CH,-CH,-, -CH,-CH(CH;)-CH,-, -CH,-C(CH3),-, -C(CHs),-
CH,-, -CH(CH;)-CH(CH3)-, -CH,-CH(CH,CH;)-, -CH(CH,CH;)-CH,-, -CH(CH,CH,CH;)-, -CH(CH(CHs)),- u
-C(CH;)(CH,CH3)-.

TepmuH "Cs_,-IHKIOANKHI", TAC N 03HAYACT LEJIOC YHCIO OOJbIIEe YeM 3, 00 caMm mo cede, MO0 B KOM-
OMHAIMU C APYTMM DPAJMKAJIOM, O3HAYACT LMKJIMYCCKHUH, HACHIICHHBIH, HEPA3BETBICHHBIH YTIJICBOJOPOIHBIN
panukaj, coaepxamuii oT 3 10 n aroMoB yriaepoaa. L{ukimieckas rpynmna MOXKET OBITh MOHO-, OU-, TPU- HJIH
CIUPOLMKIIMYECKOM, HAHOOJIeE MPEAMOUYTHTEIHEHO MOHOMITHYCCKOH. [TpHUMEPHhI TAKUX LHUKJIOATKHIBHBIX TPy T
BKITHOYAKOT LUKJIOMPOIHI, IIHKJIOOY THI, UMKJIONCHTHI, HKJIOTCKCHII, UKJIOTCHTHI, IIUKJIOOKTHII, IUKJIOHOHHIL,
HUKI0A0AC UM, OUIuKI0[3.2.1. JokTun, ciupo[4.5]aeuun, HOPIUHII, HOPOOPHUI, HOPKAPUIT, ANAMAHTHI U T.1.

TepmuH "reTepoLMKJIMI" O3HAYACT HACHILCHHYIO WJIHM HCHACBIIICHHYI0 MOHO-HJIHM HOJTUIMKIHYECKYIO
KOJIBLICBYIO CHCTEMY, KOTOPAs HEOOS3aTENbHO COACPKHT APOMATHUECKUE KOJIbLIA, KOTOPAsk COACPIKUT OJUMH HITH
HECKOJIBKO reTepoaTtoMoB, BeiOpaHHbIX U3 N, O wm S(O),, rae r=0, 1 unu 2, 1 KoTopas COCTOUT u3 3 - 14 KOJIb-
LCBBIX ATOMOB, TJAC HH OJHH M3 TETEPOATOMOB HE SBJIACTCS YACTBK) apOMATHUECKOrO Kojbua. [lomararor, uro
TEPMHH "TETCPOLUKIHI" BKIFOUACT BCE BOSMOIKHBIC H30MEPHBIC (DOPMBIL.

Takum 00pa3oM, TCPMHH "TETCPOLMIIUI" BKIFOYACT CICAYIONIME HJUTIOCTPATHBHBIC CTPYKTYPBI, OHH HE
U300paKCHBI B BUAC PATHKANIOB, MOCKOJIBKY KaKaas (opMa mpu HEOOXOAUMOCTH MPUCOCIMHEHA 4epe3 KOBa-
JICHTHYIO CBA3b K TFOOOMY aTOMY, MMPH YCJIOBHH, YTO COOTBETCTBYIOIIME BAJICHTHOCTH COXPAHSIOTCS:
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TepMmuH "rerepoapun" o3Ha4aeT MOHO- MJTH MOJHUHKIMYECKYIO apOMaTHUYECKYHO KOJIbLIEBYKD CUCTEMY, CO-
JIEP>KAINYIO0 OJIMH HITH HECKOJIbKO reTepoatoMoB, BbiOpaHHbix U3 N, O unu S(O),, rae r=0, 1 uiu 2, COCTOSIIY IO
U3 5-14 KoNbLEBBIX aTOMOB, I'/Ie IO MEHbILIEH Mepe OJUH reTepoaroM SIBJIIEeTCS YaCThblO apOMaTH4YECKOIo KOJIb-
ua. [Tonaratot, 4To TepMHH "reTepoapui" BKIIIOUAET BCEe BO3MOXHbIE H30MEPHbIE POPMBI.

Taxum 0Opa3oM, TepMHH "reTepoapui” BKIIIOUAET CIEAYIOINE UUTFOCTPATHBHbIE CTPYKTYPhI; OHH HE H30-
OpakeHbl B BUJAE PaJMKAIOB, MOCKOJIIbKY Kaxkaas GopMa npd HeOOXOAMMOCTH MPHUCOEIMHEHA Yepe3 KOBAJIEHT-
HYIO CBAI3b K JIIOOOMY aTOMY, IIPH YCJIOBHH, YTO COOTBETCTBYOLIHE BAIEHTHOCTH COXPAHSIOTCS!
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Tepmun "OuuukIHUeckas KOJblieBas cucTemMa' O3HayaeT rpymmy, COCTOSIILYIO U3 2 00bEJMHEHHBIX LMK-
JIMYECKUX MOACTPYKTYP, BKJIIOUAs CHUPOLMKIMYECKHE, KOHIEHCHPOBAHHbIE B MOCTHKOBBIE KOJIbLEBbIE CHCTE-
MBI

MHOFHe U3 NMPHUBEACHHBIX BbILIE TCPMUHOB MOXHO NMPHMEHATH HECKOJIBKO pa3 B ONPEACIICHUH (bOpMyJ'Ibl
HJIKM I'pynmnbl, U B KAXAOM CJiIydya€ TaKU€ TEPMHHbI HE3ABUCUMO IpYyr OT Apyra UMEOT OAHO HU3 NPUBEACHHbIX
BbILIE 3HAYEHHH.

Tepmunbl "nevenne" u "neyuts" B KOHTEKCTE HACTOSILIETO W300PETEHHsI OXBATHIBAET KaK TEpaneBTHYE-
CKOE€, T.€. M3JIEYUBAIOLIEE W/UIIH MAJUIMATUBHOE, TAK U NPEBEHTHBHOE, T.€. NPOUIAKTHYECKOE, JIEUEHHE.

TepaneBTuyeckoe JieUeHHE OTHOCHUTCS K JICYEHHUIO MALMEHTOB, Y KOTOPBIX Y€ Pa3BHIIOCh OJHO WJIH He-
CKOJIBKO YKA3aHHBbIX COCTOSIHMH B MaHH(eCTHOH, ocTpo# min xpoHudeckod opme. Tepanesruueckoe neyeHne
MOXET NPEACTABIIATH CO60ﬁ CUMIITOMATHYECKOE JICHEHHUE NJIA O6J'Iel"'{eHl/I${ CUMIITOMOB KOHKPETHOI'O NMOKa3aHH!s
HJIH 3THOTPOITHOE JIEUEHHE AJISi TOrO, YTOObI 00ECTIEYHTh PErpece MM YaCTHYHBIH PEerpecc COCTOSIHMI Mmokasa-
HHS WK OCTAHOBHTD WJIM 3aMEUTUTh MPOrpecCHpoBaHue 3a00IEBaAHUSI.

ITpeBentuBHOE sneyeHue ("'npenorsparieHue") OTHOCUTCS K JICUEHUIO MALUEHTOB C PUCKOM Pa3BUTHs O1-
HOT'O MJIM HECKOJIbKUX yKa3aHHBIX COCTOSHUH N0 KIMHHYECKOTO Hadaja 3a00JIeBaHus C LEJbI CHUXKEHUS YKa-
3aHHOTO PUCKA.

Tepmunsl "nedenue" u "neduTrs" BKIIOUAIOT BBEIEHHE OJHOIO MJIM HECKOJIBKHUX aKTHBHBIX COEIHHEHHH C
LIeJIbIO MPENOTBPALIEHHS HITH 3aE€PXKKH TMOSIBIIEHUs] CHMIITOMOB HJIM OCJIOKHEHHH, a Tak)Ke IJIsl IPefoTBpalle-
HUSA UJIHA 3a€PXKKHU Pa3BUTUA 3a6oneBaHn51, COCTOSAAHHUS UJIM HApYyLIEHUs, H/I/I.HI/I C LEJIbKO YCTPAHCHHUS HUJIKM KOH-
TpOJisi 3a00JIEBAHUS, COCTOSIHUS HJIM HApYLIEHHsI, & TaKKe 1Jis OOJerdeH|si CHMIITOMOB MJTH OCJIO)KHEHHUH, CBsi-
3aHHBIX ¢ 3200JIeBAHUEM, COCTOSIHUEM MJIU HapyLIEHHEM.

Korna Hacrosiiee u3oOpeTeHre OTHOCHTCS K MalueHTaM, TPeOYIOLIUM JIeYeHHsI, OHO OTHOCHUTCS MpPexIe
BCErO K JICYEHHIO MJIEKOMUTAIOLIMX, B HACTHOCTH, YeJIOBEKa.

Tepmun "TepaneBTHueckd 3(PHEKTUBHOE KOJMYECTBO" O3HAYAET KOJHUYECTBO COEAMHEHHs HACTOSIIETO
U300peTeHust, KOTOpoe (1) JEYUT WIIM NMPENOTBPAIIAET KOHKPETHOE 3a00I€BaHHE UITH COCTOsIHHE, (11) CMSr4aer,
oC/iabisieT WM YCTPaHSAET OJUH HJIM HECKOJIbKO CUMITOMOB KOHKPETHOTO 3a00JIEBAHHSI MJIM COCTOSIHHS, HJIH
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(1ii) MpenoTBpAIlAET WM 33JeP)KUBAET MOSBJIEHUE OJHOTO WJIM HECKOJBKUX CHMIITOMOB KOHKPETHOro 3abole-
BAHMS MJIM COCTOSIHUS, OTTMCAHHOTO B HACTOAIIEM H300PETEHHUH.
IToapo0HoOe onucaHue H300peTeHUs

Hacrosimee n3oOpeTeHHe packpbhiBa€T HOBBIE LMKJIONEHTaTHO(PEHKapOOKCaMHIHBIE MPOU3BOJIHBIE, KOTO-
pbie ABIAIOTCA 3()(EKTUBHBIMM aHTaroHHUCTaMM penentopa ¢akropa akrusauuu Tpomdountos (PAFR) u obna-
JAIOT MOAXOISLIMMHU (hapMaKONIOrHYECKUMH U (PapMaKOKMHETHUECKMMH CBOMCTBAMM I MX NPHUMEHEHUS B
Ka4eCTBE JIEKAPCTBEHHBIX CPEJCTB JJIS MPEAOTBPALIEHUS UM JIeueHHs 3a00JIeBaHUI W/WIIM COCTOSIHUMH, Ha KO-
TOPBIE MOXET BIHATH aHTaronnsM PAFR, Bkitouas, HO HE OrPaHUYMBASACH IEPEUUCIICHHBIM, TJ1a3HbIE OOJIE3HH U
COCTOSIHMSI M 3a00JI€BaHMUsA, CBA3AHHBIE C BOCMAJCHHEM, B YAaCTHOCTH, reorpapuyeckyio aTpouro, BIaXHYIO
BO3PACTHYIO JIEr€HEPALIHIO KENTOro MATHA, U alJepPTHH.

CoenuHeHHs HACTOSILIEr0 U300PETEHUSI MOTYT 00€CNEeYNBaTh HECKOJIBKO PEUMYIIECTB, TAKUX KaK MOBBI-
LIEHHAsl AeHCTBEHHOCTh, BHICOKAash MeTaboIMYecKas U/MiM XMMHUUYECKast CTaOUIIbHOCTh, BBICOKAs CENIEKTUBHOCTH,
0€301macHOCTh ¥ NMEPEHOCUMOCTb, TOBBIIIEHHAS PACTBOPHMOCTH, MOBBIIIEHHAS NMPOHHLAEMOCTh, XKeIaTeJbHOe
CBs3BIBAHME C OEJIKaMH TUIa3MBbl, TOBBIIICHHAass OMOAOCTYIMHOCTD, YJIydIIEHHbIE (hapMaKOKHHETHUECKHE MPOdH-
JI ¥ BO3MOXKHOCTb 00pa30BaHus CTaOUJIbHBIX COJIEH.

CoenuHeHHs N300peTEHMS.

B nepBoM acrekTe HaCTOSIIIEro H300peTeH s, 0OHapYKEHO, UyTO coenuHeHus popmyJsl (1.0)

(Rz)n

7

NS

ZT

(1.0)

rae R', R%, R’, R® 1 n npuHHMAaIOT 3HaYeHHs, KAK ONPEICICHO BhILIE MM HIKE, SBIAIOTCA MOLIHBIMH aH-
taroHuctaMu PAFR u MOTyT MposIBIATH BHITOIHBIC CBOICTBA B OTHOIICHHH CEJICKTHBHOCTH, O€30MAaCHOCTH H
MEPEHOCUMOCTH, METa0OJIMYECKONH W/HMIH XMMHYECKON CTaOMIBHOCTH, (apMaKOKHHETHUSCKHX M (HU3HUKO-
XMUMUYECKHX CBOMCTB, paCTBOPHMMOCTH, NPOHHMIIACMOCTH, CBS3bIBAHHUS C OEJIKaMM IJIa3Mbl, OMOIOCTYTHOCTH U
BO3MOXXHOCTh 00pa30BaHMA CTaOMIBHBIX COJIel. B 4acTHOCTH, OHM 00€CIeunBaOT BHICOKYIO in Vitro AeWCTBEH-
HOCTh B KauecTBe PAFR aHTaroHUCTOB U AEMOHCTPHUPYIOT XOPOULIYIO in Vivo 3()(EeKTUBHOCTh Ha )KUBOTHOH MO-
JIeNT XOPHOMIANbHOM HEeOBacKyIspu3aLuy. bosiee Toro, Ha Mozieny in vitro ObIJI0 OOHAPY)KEHO, YTO OHU TAKXKE
JIEACTBYIOT B KayecTBe 0OpaTHBIX aroHUCTOB PAFR, 4TO MOXET TOMOJHUTENBHO CIOCOOCTBOBATH OJIarOMpPHSIT-
HOMY (hapmakojormyeckomy 3¢ dexty. Kpome TOro, CoOeIMHEHHs B COOTBETCTBUU C U300PETEHUEM MPOSBIISIOT
MPEBOCXOHYIO XHMHUYECKYIO CTAOMIIBHOCTh, B YACTHOCTH, JTaXKe MPY HU3KKUX 3HaueHusX pH, a Takxe Omaromnpu-
STHYIO PAaCTBOPHUMOCTH NPH PA3IMYHBIX 3HAYECHHUAX pH, T.e. Takke M B KHCIBIX CpPeax; TEM HE MEHee, UX I0-
YEUHBIN KJIMPEHC OCTACTCS TOCTATOYHO HU3KHM.

Takum obpa3oM, oxxumaercs, uto coequHeHuss Gopmysl (1.0), kKak OnMpeneneHo BHIIIE HIIH HHUKE, WIH HUX
(hapMaleBTHYECKH NMPHEMJIEMbIE COJIH OyIyT MOJE3HBIMM Ui JICUCHUs 3a00JIeBaHUM W/UIM COCTOSIHUM, Ha KO-
TOpPbIE MOXET BJIMATh aHTaroHn3m PAFR.

HeoxunnanHo Takxe ObLIO MOKa3aHO, yTO coenuHeHus Gopmyisl (1.0) SKCTEHCHBHO CBA3BIBAIOTCS C MeJia-
HMHOM, YTO BIIMSET Ha UX OMopacnpeeeH’e U (papMakOKMHETHYECKHE CBOMCTBA; B YACTHOCTH, 3TO MPUBOJMUT K
WX HAKOIUICHUIO U JUTMTEIBHOMY yJIEepP)KaHHMIO TAaKOTO JIEKAPCTBEHHOT'O CPE/CTBA B ryla3dy. Takum oOpa3zoM, 0xH-
JTAETCS, YTO COENMHEHUS H300pETeHHs Oy My T 0OCOOSHHO MOAXOMALUIAMH JUIS JICYEHHS I1a3HbIX O0JIe3HEH.

Takum 00pa3oM, B COOTBETCTBHM C OJHHM aCIIEKTOM HACTOSILETO W300pETEeHUsI, 00eCeunBaeTCs COENHU-
HeHne ¢opmysl (1.0)

TI/| 2
S

R1 R3
(1.0)

2
rae R], R”, R3, R'un MPUHUMAIOT 3HAYEHHUS, KaK ONPENEIEHO BBILIE WU HUXKE,
a TaK)Ke €ro U30Mephl, CTEPEOU3OMEPDI, TAYTOMEPBI, METAOOJIHUTHI, MPOJIEKAPCTBA, CONBBATHI, THAPATHI, CO-
KPUCTAJLJIBl U COJIH, B YACTHOCTH, €ro (papMaleBTUUYECKH MPUEMJIIEMBIE COJIH.
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Ecnu He yka3aHO MHOE, IPYIIBI, OCTATKH H 3aMECTHTEIU, B YACTHOCTH, Rl, Rz, R3, R'un, MPUHUMAKOT
3HAQYEHUA, KaK OMPEACJICHO BbILIE UIU HIKE. HEKOTOPBIE MPEeANOUYTUTEbHBIE 3HAUEHHS 3aMECTUTEICH R', R’
R? R" u n, a raioke BAPUAHTBI CXEMBI 3AMCIICHUS (DCHUIA M CTEPCOXUMUH coeauHeHUH (popmymsl (1.0) mpuse-
JICHbI HIDKC B KAUECTBE BAPHAHTOB OCYIUECTBICHHA H300peTeHus. JIr000€e M KaKI0€ M3 3THX ONpEACICHHH U
BAPUAHTOB OCYIIECTBICHUS MOYKHO KOMOWHUPOBATD PYT C APYTOM.

B COOTBETCTBHH C OJHHM BAPHAHTOM OCYIUECTBICHNA, R' BoIOHparoT 13 rpymmsl R'-G1, cocrosmeit u3 C, .
4~AJIKHMIIA, HEOOA3ATEILHO 3aMEIEHHOTO 1-3 atomamu F, u Cs_4-IMKJI0AIKHIIA.

B COOTBETCTBHH C APYTMM BAPMAHTOM ocyuiecTsicHua, R' BeiGuparor u3 rpymnel R'-G2, cocrosmeit u3
CH;, CH,CHj;, CH,CH,CHj3;, CHF,, CF; u uukiompomnuia.

B COOTBETCTBHH C JAPYTMM BAPMAHTOM ocyuiecTsicHua, R' BeiGuparor u3 rpymnel R'-G3, cocrosmeit u3
CH;, CH,CHj;, CH,CH,CH; u nuxionponuia.

B COOTBETCTBHH C APYTMM BAPMAHTOM ocyuiecTsicHua, R' BeiGuparor u3 rpymnel R'-G4, cocrosmeit u3
CHs;.

B COOTBETCTBHH C APYTMM BAPMAHTOM ocyuiecTsicHua, R' BeiGuparor u3 rpymnel R'-G5, cocrosmeit u3
CH,CH;, CH,CH,CH; 4 HMKJIONPOMHIL.

B ciyuasx, xoraa B coeanneHnn dopmy st (1.0) mprcyTCTByeT Golee oaHOro 3amecturens R, T.e. n=2
MIH 3, Kakaplit R* BRIOHPAIOT HE3aBHCHMO APYT OT APYra M3 BApHAHTOB M rpymn R*-G1-R*-G8, ompeaencHHBIX
HIDKE.

B COOTBETCTBUH C OJHMM BAPHAHTOM OCYIICCTBICHHA, R® BHIGMparoT u3 rpymmsl R°-G1, coctosmeii u3 F,
Cl, Br, I, C,_4~ankuna, HeoOA3aTEabHO 3aMeIieHHOro 1-3 aromamu F wim HeoOs3aTenbHO 3amemeHuoro 1-CN, 1
OH umn 1-O-C,s-amxkunoMm, xpome TOro, cocrosmei u3 Cs4-nukiaoankuma, -CN, -CONH,, -CONH(C,.-
ankuna), -CON(C, _4-ankumna),, -COOH, -COO-C,_s-aaxuma, OH, -O-C,_4-ankuna, HCoOS3aTECIbHO 3aMEIICHHOTO
1-3 atromamu F, u cocrosiueit u3 -S(0),-C, 4-ankuna, rae r=0, 1, wm 2.

B cooTBETCTBHM C APYTUM BAPHAHTOM OCYLIECCTBJICHUS, R’ BBIOUPAIOT U3 TPYIIIIBI R*-G2, cocrosimeit u3 F,
Cl, Br, C,;anxuna, Heo0A3aTeIbHO 3aMCIICHHOTO 2 WM 3 aToMaMH F, kpoMe TOro, COCTOSAIICH U3 LUKIIO MPOIH-
1a, -CN, -C, s-ankuneH-OH, -C, »-ankunen-O-C, »-ankuna, OH, -O-C, ;-ankuna, HeoOA3aTEIbHO 3aMEIICHHOTO 2
uau 3 atomamu F, u cocrosieit u3 -S-C, 3-aJIKuna.

B cooTBETCTBHM C APYTUM BAPHAHTOM OCYLIECCTBJICHUS, R’ BBIOUPAIOT U3 TPYIIIIBI R*-G3, cocrosmeit u3 F,
Cl, Br, CH;, CH,CH; nuxnonponuna, CF;, CH,OH, OH, OCH; u S-CHs.

B cOOTBETCTBHM C APYTUM BAPHAHTOM OCYLIECCTBJICHUS, R’ BBIOUPAIOT U3 TPYIIIBI R*-G4, cocrosimeit u3 F,
Cl u Br, npeanoururensxo Cl.

B COOTBETCTBHH C JAPYTMM BAPMAHTOM OCYyIIECTBICHHA, R BhIGHparoT u3 rpymmel R°-G5, cocrosmeit u3
CH3 H CHQCH3

B COOTBETCTBHH C APYTMM BAPMAHTOM OCYyIIECTBICHHA, R BhIGHparoT u3 rpymmel R°-G6, cocrosmeit u3
nuktonpornuia u CF3.

B COOTBETCTBHH C APYTMM BAPMAHTOM OCYIIECTBICHHA, R BhIGHparoT u3 rpymmel R*-G7, cocrosmeit u3
CH,OH u OH.

B COOTBETCTBHH C APYTMM BAPMAHTOM OCYIIECTBICHHA, R BhIGHparoT u3 rpymnel R°-G8, cocrosmeit u3
OCH3 H S-CH3.

n

B COOTBETCTBHM C OAHUM BAPHAHTOM OCYLICCTBICHHMSA, N BRIOMpArOT u3 rpynmnsl n-G1, cocrosmeit u3 0, 1,
2u3.

B cooTBeTcTBUH C APYTHM BAPHAHTOM OCYINECTBJICHHA, N BRIOMpAKOT u3 rpynmsl n-G2, cocrosmei u3 0, 1
u2.

B cooTBeTCTBHM C APYIHMM BAPHAHTOM OCYIIECTBJICHHSA, N 03HA4AeT rpynmy n-G3, cocrosuryro u3 0.

B cooTBeTCTBHM C APYTHMM BAPHAHTOM OCYIIECTBJICHHSA, N 03HA4YAeT rpynmy n-G4, cocrosuyro u3 1.

B cooTBeTCTBHHM C APYTHMM BAPHAHTOM OCYIIECTBJICHHSA, N 03HA4AeT rpynmy n-GS, cocrosunyro u3 2.

Cxema 3amemeHus (peHuna.

Jns omucaHus CXEMBI 3aMEIICHUA (DCHUIBHOTO KOJIbLA, MOKa3aHHOTO B (opmye (1.0), ucmomab3yror cre-
JYHOIIYI0 HyMEPALMIO0 aTOMOB yTIepoaa:

5 R
6 //|4
U 3

B obmeM, n 3amecTHTENeH R® MOIyT GBITH NPHCOECIMHEHBI K MHOOOMY M3 aToMOB yriaepoaa C-2-C-6 u k
MO00# UX KOMOWHALIUH, COOTBETCTBEHHO.

B ciyuae, xorga n=1, B COOTBETCTBHU C OJJHUM BAPHAHTOM OCYILUECTBJICHMSA, R MPUCOEIUHEH K aTOMY yT-
Jepo/a 2; B COOTBETCTBHH C IPYTHM BaPHAHTOM OCYLICCTBICHHUS, R MpHCOeIMHEH K aToMy yriepoaa 4.

B ciyuae, koraa n=2, B COOTBETCTBHH C OJHHM BAPHAHTOM OCYIIECTBICHHA, OMMH R* MPHCOETHHEH K aTO-
My yraepoaa 2 u apyroit R* mpHCOeIMHEH K aTOMy YIJIEpoaa 5; B COOTBETCTBHH C APYTHM BAPHAHTOM OCYIIECT-
BJICHHA, OJHH R” IPHCOEAMHEH K aTOMY Yriepoia 3, i Apyroi R® mprcoeMHeH Kk aToMy yriaepoaa 5.
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R’, n 1 cxema 3aMelleHHs heHHIa.

B COOTBETCTBUH C OIHHM BAapPHAHTOM OCYIIECTBIeHHs, R’ n 1 cXeMmy 3ameleHus (peHuIa BEIOHPAIOT Ta-
KUM 00pa3om, 4ToObl MOJyUYEHHOE B pe3yJbTaTe 3aMelleHHOe (DeHUIIbHOE KOJIbII0, MokazaHHoe B ¢hopmyie (1.0),
6bU10 BBIOpaHo u3 rpynnsl Ph-G1, cocrosiieit uz

F ol Br [ E /?
Q9 00 :
CFs OH OH 0 S

\O
/ )\; F
: /©\F
Cl *
Hu .

2
B cooTBeTCTBHH C NpyruM BapHaHTOM OCYLIECTBIEHHS, R°, n u cxemy 3amelenus eHuna BpIOUpAIOT Ta-
KUM 00pa3oM, 4TOOBI MOJYHYEHHOE B pe3ysibTaTe 3aMelleHHoe (heHHTpHOe KOJbLo, Moka3aHHoe B ¢opmyiie (1.0),
65110 BeIOpaHo u3 rpynnsl Ph-G2, cocrosiieit u3

585

NpeaAnOYTUTECIIBHO

Cl

B COOTBETCTBHH C APYrHM BapHAHTOM OCYILIECTBICHHS, R%, n 1 cxemy 3amelneHust (peHna BbIOHpaIoT Ta-
KUM 00pa3oM, 4TOOBI MOJYHYEHHOE B pe3ysibTaTe 3aMelleHHoe (heHHTpHOe KOJbLo, Moka3aHHoe B ¢popmyiie (1.0),
06110 BBIOpaHo u3 rpynnsl Ph-G3, cocrosiieit u3

9 A

B cooTBeTCTBUM C ApYyrMM BapUaHTOM OCYLIECTBIICHHS, R>, nu cXeMy 3amelleHHs (eHHuIa BEIOUparoT Ta-
KUM 00pa3om, 4TOObI MOJyUEHHOE B pe3yJibTaTe 3aMelleHHOe (DeHHUIIBbHOE KOJIbII0, MokazaHHoe B opmyie (1.0),
06110 BbIOpaHo U3 rpynmnel Ph-G4, cocrosieii u3

/% CFy
u

L

B cooTBeTcTBMH ¢ IpyruM BapHaHTOM OCYLIECTBIEHHUS, R, n u cxeMy 3amerneHus ¢eHuna BpIOUpaIoT Ta-
KUM 00pa3zoM, 4YToObI OJYHYEHHOE B pe3ysIbTaTe 3aMelleHHoe (eHUIBbHOE KOJBIO, Moka3aHHoe B Gopmyie (1.0),
0b110 BbIOpaHo U3 rpynmsl Ph-G5, cocrosieli u3

OH OH
"

B COOTBETCTBHH C JPYTHM BapHAHTOM OCYIIECTBICHHs, R%, n u cxeMy 3amelieHHs (peHnia BIOHPAIOT Ta-
KHUM 00pa3om, 4ToObI MOJyUYEHHOE B pe3yJbTaTe 3aMelleHHOe (DeHUIIbHOE KOJIbII0, MokazaHHoe B opmyiie (1.0),
06110 BBIOpaHo U3 rpynnsl Ph-G6, cocrosiieit u3
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°< N

u .

B COOTBETCTBHH C APYrMM BapHAHTOM OCYLIECTBICHHS, R%, n i cXeMy 3amelenus (eHHIa BLIOUPAKOT Ta-
KAM 00pa3oM, 4TOOBI MOJYYEHHOE B PE3YbTATE 3aMeEIleHHOE (eHITEHOE KOJIbLO, Moka3aHHoe B ¢popmyie (1.0),

66110 BIOpaHo u3 rpynmnsl Ph-G7, cocrosiei u3

QQQ

B cooTBETCTBUH C IPYyrUM BapHaHTOM Ocy].LleCTBJIeHI/ISI R2 N U CXeMy 3aMelleHus (peHusna BeIOuparoT Ta-
KAM 00pa3oM, 4ToOBI MOJYYEHHOE B PE3YbTATE 3aMeEIIeHHOE PeHIITEHOE KOJIbLO, Moka3aHHoe B ¢popmyie (1.0),
66110 BeIOpaHo u3 rpynmnsl Ph-G8, cocrosieii u3

[¢]]

R’ u R"

B cooTBETCTBUYU € OJJHUM BapUAHTOM OCYILLECTBICHMUS, R’ BBIOMPAIOT U3 TPYMIIBI R’-G1, coctosmeit u3 H
u C,_4-ankuia, HeoOsS3aTebHO 3aMeIleHHOro 1-5 aromamu F.

B COOTBETCTBHH C APYTHM BAPHAHTOM OCYIIECTBICHHS, R’ BEIGHpatoT u3 rpynnel R-G2, coctosmeit u3 H
u C,_sajkmia, Heo0A3aTeILHO 3aMeleHHoro 1-3 atomamu F.

B COOTBETCTBHH C APYTHM BAPMAHTOM OCYILIECTBIEHUs, R’ BEIGHparoT u3 rpynmel R*-G3, cocrosimeit u3 H,
CH; u CH,CH,CHj;.

B COOTBETCTBUU C OAHUM BapUaHTOM OCYIIECTBJICHUS, R’ BBIOUPAIOT U3 TPYIIIBI R*-G1la, cocrosiueii u3
C,¢-ankuna,

HeoOs13aTeIbHO 3aMeleHHoro 1-3 aromamu F, u

HeoOs13aTeIbHO 3aMEUIEHHOro 1-2 3aMecTUTeNssMH, He3aBUCHMMO BblOpaHHbBIMH U3 -CN, -CONH,,
-CONH(C,_4-ankuna), -CON(C,4ankuna),, -COOH, -COO-C,4-ankuna, C,;-ankun-CO-NH-, C,s-ankun-
S(=0),-NH-, OH u -O-C,_s-ankuna, HeoOs3aTeIbHO 3amenieHHoro 1-3 aromamu F.

B COOTBETCTBUHM C JPYrMM BapHaHTOM ocymiecTsieHus, R BeiGupator u3 rpynnsr R*-G2a, cocrosmeii u3
C|.¢-aJIKuIa,

HeoOs3aTeIbHO 3aMelleHHoro 1-3 aromamu F,

HeoOs3aTeIbHO 3aMeleHHOro 1 3amectutenem, BeiOpaHHBIM U3 -CN, -CONH,, -CONH(C, -ankuna),
-CON(Cy-ankuna),, -COOH, -COO-C,-ankuna, C-ankun-CO-NH-, C,-ankun-S(=0),-N-H, OH u -O-C,_,-
aJKWIa, HeoOA3aTeabHO 3aMelleHHoro 1-3 aromamu F.

B cOOTBETCTBUU C APYrMM BapUaHTOM OCYILECTBJCHMUS, R* BBIOMPAIOT M3 TPYIIIbI R*-G3a, cocrosiueit 3
C,.4-aNKuIa,

HeoOs13aTebHO 3aMeleHHoro 1-3 aromamu F, u

HeoOs3aTeIbHO 3aMelleHHOro 1 3amecrutenieM, BeIOpaHHbIM U3 -CN, -CONH,, -COOH, OH u -O-C, ;-
aJKuiIa, HeoOA3aTeabHO 3aMelleHHoro 1-3 aromamu F.

B cOOTBETCTBUU C APYrMM BapUaHTOM OCYILECTBJICHHUS, R* BBIOMPAIOT M3 TPYIIIBI R*-G4a, cocrosimeit u3
C,.4-ankuna,

HeoOs13aTeIbHO 3aMelieHHOro 1 3amectuteseM, BeiOpanHbM u3 F, OH u OCF;.

B cooTBeTCTBUU C APYTUM BAPUAHTOM OCYILLECTBIICHMUS, R* BLI6I/Ipa}OT U3 TpyMIbI R*-G5a, cocrosieii u3

~ T T A

B COOTBETCTBHMM C OJHMM BAPMAHTOM OCYIECTBCHUs, R BHIGMpAIOT M3 rpynmsl R -G1b, cocrosiueit u3
-Co_s-ankuneH-Cs_jo-uukioankuia u -Co s-ankuneH-C;._jo-reTepoLuKIInIia,

/i€ yKa3aHHbIN aIKWIEH HeoOs3aTebHO 3aMelleH 1-2 3amectutensimMu, BoiOpaHHbiMU U3 F u CH;,

rae 2 aroma H 1 rpynnet >CH, yka3zaHHOro ajkuieHa HeoOs3aTebHO 3aMEHEHbI Ha 3TUIeHOBBIN (-CH,-
CH,-) MmocTHk ¢ oOpa3oBaHueM HuKJIoNponuieHoBoro ¢pparmenta >C(-CH,-CH,-),

re yKa3aHHbIe LMKIOATKUI U TeTEPOLMKINI NPEACTABISIOT COO0H HACHIIEHHBIE MOHO- MJIH OULUKIHYE-
CKHE KOJIbLIEBBIE CUCTEMBI,

r€ YKa3aHHBIH MeTePOLMKINI COACPXKUT OT 1 A0 2 KOJBLEBBIX YJIEHOB, HE3aBUCUMO BBIOPAHHBIX M3 N,
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NH, >N(C;_4-ankuna), >NCO(C;_4-ankuna), >NS(=0),(C,.4-anxuna) u O, u HeoOs13aTenbHO 1 KOJbUEBOH YJIEH,
BbiOpanHbid U3 >C=0 u >S(=0),, roe r=0, 1 unu 2,

l'lpPl yCJ'lOBl/II/I, 4yTO yKaSaHHblFI l"eTepOLlPIKJ'll/IJ'l HE conepmm‘ Me)K)Iy KOJIbBLIEBBIMH YJICHAMHU KaKHX-J’IH6O
cBsized rerepoaroM-rerepoarom, Apyrux, yeM N-N, N-O u N-S(=0),-; ,, u

rZe yKa3aHHble UUKIOAIKHUI U FETEPOLMKIIUI HeoOs3aTenpHo 3ameriensl 1-2 aromamu F u HeoOs3aTenbHO
3amewleHbl 1-2 3amecturensmu, He3aBucuMo BbiOpaHHbiMH U3 Cl, -CN, -CONH,, -CONH(C, 4-ankuna),
-CON(Cj_4-ankuna),, -COOH, -COO-C,_s-ankuna, OH, -O-C,3;-ankuna, HeoOs3aTenbHO 3aMeeHHoro 1-3 aro-
mamu F, u u3z C|4-ankuna, HeoOsi3arenbHO 3aMereHHoro 1-3 aromamu F unu 1 3amecturesnem, BHIOpaHHBIM U3 -
CN, OH, -O-C,_s-ankuna.

B cooTBercTBUM ¢ ApYrHM BapHaHTOM OCYLIECTBIICHHS, R* BBIOMPAIOT M3 IPYIIIbI R*-G2b, cocrosimeii u3
-Co_r-ankunes-Cs g-unknoankuna 1 -Coy-ankuieH-C;_g-reTepoLuKInia,

rae yKa3aHHbIE LHUKIOATKHI U FETEPOLMKIINII IPEACTABISIOT COOOM HAChIIIEHHbIE MOHO- HJIH OHLIMKIHYe-
CKHeE KOJIbLIEBbI€ CHCTEMBI,

rIe yKa3aHHbIA reTEPOLIMKINI CONEPKUT | KOJIbLeBO# 4iieH, BoiOpanHblii u3 N, NH u O, u

rZie yKa3aHHble HUKIOAKHUI U FETEPOLIMKIINI HeoOsA3aTenbHO 3amernenbl 1-2 aromamu F 1 HeoOs3aTensHO
3amMerneHnsbl 1-2 3amecturensiMu, HezaBucumo BoiopanHbiMu U3 Cl, -CN, OCHj3;, CH; u CH,CH;.

B cooTBercTBHM ¢ ApYrHM BapHaHTOM OCYIIECTBIICHHS, R’ BBIOMPAIOT M3 IPYIIIbI R*-G3b, cocrosimeii u3
-Cy.1-ankuned-Cs_¢-LIUKII0aIKH1IIA,

rae yKa3aHHbIH LUKIOAJIKUI MPEACTABIISET COOOH HACBILIEHHYIO MOHO- HJIH OHUMKIHYECKYIO KOJIbLEBYIO
CHUCTEMY, U

rae yKasaHHbIH LIMKIOAIKHI HeoOs3arenbHo 3aMetned 1-2 aromamu F u HeoOsizarensHo 3amemen 1 CHj
niu CH,CH;.

B COOTBETCTBHHM C APYrHM BapHaHTOM ocyecTBienus, R* Boioupatot u3 rpynmsr R*-G4b, cocrosimeit u3

®
F *
* *
F F
b 2 > 3 I/I

%

) 4 4 o
B cootBercTBHH C APYruM BapHUaHTOM OCYLIECTBJICHUS, R Bbl6ﬂpa}OT U3 I'pyNnbl R -GSb, COCTOSIECH U3

Ao

B cooTBercTBHM C APYrHM BapHaHTOM OCYLIECTBJIEHHUs, R BIOMpalOT U3 rpymrel R*-G6b, cocrosimeit u3

*
F *
F
F F
u
4 - 4 o
B cooTtBercTBHH ¢ ApyruM BapuaHTOM ocyliiectsieHus, R BpiOupatoT u3 rpynmnel R™-G7b, cocrosiiued uz

o o

B cooTBeTcTBHM ¢ ONHHM BapHaHTOM OCYIUECTBJICHHS, R* BBIOMPAIOT W3 TPYIIIIbI R4—Glc, COCTOsIILIEH U3
-Co_z-ankunendenuna u -Cy3-aqKuieHrerepoapua,

rze yKa3aHHbIi ajKuiieH HeoOs3aTenbHO 3amelteH 1-2 3amecturessimu, BoiOpanubiMu u3 F u CHj,

rae 2 aroma H 1 rpynnet >CH, yka3aHHOro ankuieHa HeoOs3aTesbHO 3aMeHeHbl Ha 3TuieHoBbld (-CHy-
CH,-) moctuk ¢ oOpa3oBanueM wuknonponunenosoro ¢parmenra >C(-CH,-CH,-),

rae yKasaHHbIH reTepoapHil NpeacTaBiseT coOOH S-uneHHbI MOHOLMKI, coaepxaliui 1 KolbLeBo# 4iieH,
BbiOpanHbid U3 N, NH, O u S, u HeoOs3aTebHO AOMOJHUTENBHO COMEPKAIHM OT 1 10 2 KOJbIEBBIX 4JIEHOB N,
WK O-4JIEHHBIH MOHOLMKJI, COAep Kallui oT 1 10 2 KonblEeBbIX YiIeHOB N, U

rae ykasaHHble (E€HHJI U reTepoapui HeoOs3aTenbHO 3aMelleHbl 1-3 3aMeCTHUTENsIMH, HE3aBUCHMO BbI-
6pannbiMu u3 F, Cl, Br, C; 4-uuknoankuna, -CN, -CONH,, -CONH(C,_4-ankuna), -CON(C,_4-ankuna),, -COOH,
-COO-C,_4-ankuna, -NHCO-C,_4-ankuna, -NHS(=0),-C,_4-ankuna, -S(=0),-C,4-ankuna, rae r=0, 1 unu 2, u3
-0O-C/_4-ankuna, HeoOsA3aTeNnbHO 3amelneHHoro 1-3 aromamu F, u u3 C_4-ankuna, HeoOA3aTeNbHO 3aMEILIEHHOTO
1-3 aromamu F unu 1 3amectrurenem, Boiopannbim u3 -CN, OH u -O-C_4-ankuna.

B cooTBercTBUM ¢ OpYrUM BapHaHTOM OCYIIECTBIIEHHS, R BbIOMPAIOT W3 TPy Ik R*-G2c¢, cocrosmeii u3
-Co_r-ankunendenuna u -C_,-ankuieHrerepoapua,

rIe ykasaHHbIH alikuiieH HeoOs3arenbHo 3amereH 1-2 rpynnamu CHa,
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roe 2 aroma H 1 rpynnet >CH, yka3zaHHOro ajnkusieHa HeoOs3aTenbHO 3aMeHeHbl Ha 3TuiaeHoBbid (-CH,-
CH,;-) mocTHk ¢ obpazoBanueM wukionponuieHosoro ¢pparmenra >C(-CH,-CH,-),

rZie yKa3aHHbIN TeTEPOAPHIT MPEACTABIISIET COO0H S-uI€HHBIH MOHOLIMKII, CONEPKAIHI 1 KOJMbUEBOH UJjIEH,
BoiOpanHbid U3 N, NH, O u S, u HeoOs3arenpHO AOMOJHHUTENBHO Comeprkamui 1 kofbueBo# uneH N, wiu 6-
YJIEHHbIH MOHOLMKJI, coaepxatui ot 1 10 2 konbleBbIX 4aeHoB N, U

rae ykasaHHbele (DEHMJI M reTepoapusl HeoOs3aTebHO 3aMelleHbl 1-3 3aMeCTUTENIIMU, HE3aBUCHMO BbI-
6pannbimu u3 F, Cl, Br, -CN, -O-C,;-ankuna, HeoOsi3arenapHo 3amerueHHoro 1-3 aromamu F, u u3 C3-ankuna,
HeoOs13arenbHO 3amerneHHoro 1-3 aromamu F nnu 1 3amecturenem, BoidpantbiM u3 -CN u -O-C | -ankuna.

B COOTBETCTBHHM ¢ APYrMM BapHaHToOM ocyliecTsienns, R BoiGupator 3 rpynnsi R*-G3c, cocrosimeit u3
-Co.j-ankunendenuna u -CO-1-ankuneHrerepoapua,

rae 2 aroma H 1 rpynnet >CH, yka3aHHOro ankuieHa HeoOs3aTeNbHO 3aMeHeHbl Ha aTuiieHoBbid (-CH,-
CH,;-) mocTHk ¢ oOpazoBanueM LukaonponuiaeHosoro ¢pparmenrta >C(-CH,-CH,-),

rae yKasaHHbIH reTepoapuil npeiacrasiseT coOOH S5-O-uleHHbIH MOHOLMKI, coaepaluid 1 KoJbLeBoH
usieH =N- 1 HeoOs3aTeNbHO coaepkalmii 1 KobLeBoi uieH, BeiOpanHbiid u3 =N-, >NH, S u O, u

rae ykasaHHbele (DEHMJI M reTepoapusl HeoOs3aTesbHO 3aMelleHbl 1-3 3aMeCTHTENIIMU, HE3aBHCHMO Bbl-
6pannbimu u3 F, Cl, -CN, OCH;, OCHF2, OCF3, CH;, CHF, u CF;.

B cooTBercTBHH C IpyrMM BapHaHTOM OCYINECTBIICHHS, R* BBIOHPAIOT U3 rPYIIIbI R'-Gd4c, cocrosmeii 13

Q. G < 4 J\V

\ Cl

/N cl /\

— ) Q —
h& o} s

F

, F *’ *’ *I/I *-

B cooTBercTBUM C IpYyrMM BapHaHTOM OCYIIECTBJICHHUS, R’ BBIOMPAIOT U3 PYIIIbI R*-G5c, cocrosmeit u3

S UE- g PR gl e

B cooTBercTBHM ¢ IPYrMM BapHaHTOM OCYIIECTBJIEHHS, R' BBIOMPAIOT U3 PYMIIbI R*-G6c, cocrosmeit u3
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B cooTtsercTBHM C J_'[pyFI/IM BapHaHTOM OCYIIECTBIICHHUS, R BbI6I/Ipa}OT W3 TPYIIbI R*-G7c¢, cocrosimeit u3
F
—9 >/O
N N
—_— —_—
N
F / N
—

4 4 o
B cooTBercTBHM ¢ ApYrMM BapHaHTOM OcCyliecTBiIeHus, R* BoiOupatot u3 rpynnsl R™-G8c¢, cocrosiiueit u3

F

N N/// N N

B cootBercTBHH ¢ OHMM BapHAHTOM OCYIIECTBJICHHUS, R’ u R BBIOMPAIOT U3 Py MIIbI R**-Gla, B KOTOpOH
R’ u R*, B7Mecte ¢ amuambivM atomom N, k KOTOPOMY OHH NMPHUCOEAWHEHbI, 00pPa3yIOT HACHIIEHHbIH 3-8-ueHHbIH
MOHOU,PIKJ]H‘ICCKHFI r€TEPOLUKITNIL,

HeoO0s3aTeIbHO JOMOJHUTENbHO COAEPKALIMHA OT 1 10 2 KOJIbLEBbIX 4JIEHOB, HE3ABUCUMO BBIOPAHHBIX M3
>NH, >N(C,_4-anxuna), >N(CO-C,_;-ankuna), >N(S(=0),-C3-ankuna) u O, u

HeoOs3aTeIbHO coaepkaiii 1 konbleBoH uieH, BoiOpanubiit u3 >C=0 u >S(=0),, rae r=0, 1 unu 2,

NpH YCJOBHH, YTO YKA3aHHBIH IETEPOLMKIIMI HE COIEPXKHUT MEXIY KOJIbLEBBIMH UJIEHAMH KaKHX-JTHOO
cBsized rerepoaroM-rerepoarom, Apyrux, yeM N-N, N-O u N-S(=0),- ,,

rze yKa3aHHbIH reTepOLMKIINI HeoOsi3aTenbHo 3ameltex 1-4 atromamu F,

HeoOs3aTesnbHO 3amelteH 1-4 C)3-aJKUIbHBIMU IpyInaMu, HeoOs3arenbHO 3amelleHHbIMU 1-3 atomami F,

U HeoDs3aTeNbHO 3aMeleH 1-2 3amecruressmu, BeiOpanHbiMu u3 Cl, -CN, -CONH,, -CONH(C,_s-ankuna),
-CON(C,4-ankuna),, -COOH, -COO-C,j-ankuna, HO-C,jz-ankunena-, C,z-ankun-O-C,z-ankunena-, C,;-
ankun-CO-NH-, C,;-ankun-S(=0),-NH-, OH u C,3-ankun-O-, HeoOs3aTenbHO 3aMereHHoro 1-3 atomamu F.

B COOTBETCTBHH ¢ OXHMM BapuaHToM ocywectenenns, R® u R* BeiGuparor u3 rpynnsl R**-G2a, B koTopoit
R’ u R’, Bmecte ¢ avnanbiv atomom N, k KOTOPOMY OHH MPHUCOEIMHEHBI, 00Pa3yIOT HACBIIEHHBIH 3-8-UIeHHbIH
MOHOL[HK.I'IPI‘ICCKHFI r€TEPOLUKIIAIL,

HeoO0s3aTeIbHO AOMOJHUTENBHO coaepxaiuui 1 konbueBol ujeH, BoiOpanHbid U3 >NH, >N(C_4-ankuna),
>N(CO-C,3-ankuna), >N(S(=0),-C 3-ankuna) u O, u HeoOs3aTenbHO comep aliuidi 1 KONbLEBOW 4YJIEH, Bbl-
6paunnbiit u3 >C=0 u >S(=0),, rae r=0, 1 um 2,

OpPU YCJOBHH, YTO YKA3aHHBIA TETEPOLMKIIMI HE CONEPXKHUT MEXKAY KOJIbLEBBIMH UJI€HAMH KaKHX-JTHOO
CBsi3ed reTepoaroM-rerTepoarom, Apyrux, yem N-S(=0),=1,2,

rzie yKa3aHHbIH reTEPOLMKIINI HeoOs13aTeNnbHO 3amelteH 1-2 atromamu F,

HeoOs3aresbHO 3amelteH 1-4 C|3-aIKUIbHBIMU IPyINaMu, HeoOs3arenbHO 3aMelleHHbIMU 2-3 atomami F,
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U HeoDsi3arenbHO 3amelleH 1-2 3amecrurensmu, BoiopanubiMu u3 Cl, -CN, -CON(C,_g-ankuna),, -COO-C.
s~ankuna, Ciz-ankun-0O-C,z-ankwiena- u Cs-ankuia-O-.

B coorBercTBUM ¢ OAHUM BapUAHTOM OCYLLECTBIICHMUS, R u R’ BbIOMPAIOT U3 Py MIIbI R**-G3a, B KOTOpOH
R u R’, Bmecte ¢ amunnpv atomom N, k KOTOPOMY OHH MPHUCOEAHHEHbI, 00pa3yIOT HAChIIEHHbIH 4-6-4eHHbIH

MOHOLMKIIHYECKHUH reTepOLUKIINIL,

HeoOsI3aTeIbHO JOMOJHUTENBHO coaepikaluid 1 KoybLeBoi 4iieH, BoiOpaHHbid u3 >N(Cj4-ankuna) u O,
KOTOPBIH HE PACMONIOKEH PSIAOM C aMUAHBIM aTOMOM N,

rie yKa3aHHbIH reTepOLUKIII HeoOs3arebHO 3amelteH 1-2 atomamu F,

HeoOsi3aresbHO 3amelleH 1-4 C|3-alKUIbHBIMU TPy IINaMH, HEOOSI3aTeNbHO 3aMelleHHbIMU 2-3 atomamu F,

U HeoDs3areNbHO 3aMmeleH 1-2 3amecturensmu, BoiOpanubiMu u3 Cl, -CN, -CON(C,_4-ankuna)2, -COO-C,.
s~ankuna, Cys-ankun-0O-C,z-ankunena- u Cs-ankuia-O-.

B cooTBercTBUM ¢ OAHUM BapUAHTOM OCYILLECTBIIEHMUS, R'u R’ BBIOMPAIOT U3 Py MBI R**-G4a, B KOTOpOH
R u R’, Bmecte ¢ amunnpiv atomom N, k KOTOPOMY OHH MPHUCOEAMHEHbI, 00Pa3yIOT HACBIIIEHHbIN 4-0-UIeHHBIH

MOHOLMKJIHYECKUH e TePOLIMKITUII,
HeoOsi3aTenbHO coaeprkaiuuit 1 konbLeBod uneH O, KOTOPBIH HE PAaCNOJIOKEH PSAIOM C aMHIHBIM aTOMOM

N,
re yKa3aHHbIH TeTEPOLMKIINI HeoOsi3aTenbHO 3amelneH 2 atoMamu F u HeoOsizarenbHO 3ameruen 1-2

rpynnamu CHj.
B cooTBercTBUM ¢ OAHUM BapHAHTOM OCYLIECTBIIEHHUS, R*u R’ BBIOHPAIOT U3 IPYIIIbI R**-G5a, B KOTOpOH

3 pé o
R’ u R", Bmecre ¢ amunHbiM atoMoM N, K KOTOPOMY OHH NPUCOEAMHEHBI, 00Pa3yIOT reTePOLMKIINII, BEIOpaHHbIH
W3 IPYNIbl, COCTOSIILEH U3

F
F o 0o o
l___l < > e ><.
*(N) *(N) *(N) *(N) #(N) *(N)

> > > >

*N)
u

3. 4 3/4 o

B cooTBeTCcTBUM ¢ OIHMM BapuaHTOM ocyinecTBieHus, R” u R” Boibuparor u3 rpynmnet R™"-G6a, B koTopoi

3.4 o

R” u R", Bmecre ¢ amunHbiM aroMoM N, K KOTOPOMY OHH IIPUCOEAMHEHBI, 0OPA3yIOT reTEPOLMKIINII, BEIOpaHHBIN
W3 TPYMIIbI, COCTOSILENH U3

l——_!‘(N) *(N)
u

3 4 3/4 .
B coorBercTBHM ¢ 0OnHUM BapuaHTOM ocyiectBieHus, R” u R BeiGupator u3 rpynner R"*-G7a, B koTopo#

3 4
R’ u R, BMecTe ¢ amuasbiM atoMoM N, K KOTOPOMY OHH [TPUCOEIUHEHBI, 00Pa3yOT reTEPOLIUKITHII
F

*(N)

3. 5 3/4 o

B cooTtBercTBHH ¢ 0nHKMM BapHaHTOM ocyuecTeiaeHus, R™ u R BoiOupator u3 rpynner R*"-G8a, B koTopoit

3. 54 o

R’ u R", Bmecre ¢ aMmuaHbiM atoMoM N, kK KOTOPOMY OHH NPUCOEAMHEHBI, 00Pa3yIOT reTePOLMKIINII, BEIOpaHHbIH
W3 IPYNIbl, COCTOSILEH U3

0 o 0 0 0
Higsas ><~ 7<—
< > < > TTIRER¢
*(N) #(N) *(N) *#(N) *(N)

o]

7<—‘*(N)

3 4 3/4 o
B cooTBeTcTBHM ¢ OAHMM BapuaHTOM ocyiuecTBienus, R” u R Beibuparot u3 rpynnst R™'-G1b, B koTopo#

3 4 .
R’ u R", BMecte ¢ amumHbiM atoMom N, K KOTOPOMY OHH MNPHUCOEAMHEHbI, 0OPa3yOT HACHIIEHHbIA 5-12-

H

\)"”’/x
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4JIEHHbIH OULMKIIMYECKHUH Te€TEPOLIMKIINII, HEOOS3aTeIbHO NONOJHUTENBHO colepskaluii oT 1 10 3 KOoJbLEBbIX
4JIeHOB, He3aBucuMO BbIOpaHHbix u3 >N-, >NH, >N(C,4-ankuna), >N(CO-C,s-ankuna), >N(S(=0),-C,3-
ankuna) ¥ O, u

HeoOsi3aTenbHO coneprkamui 1 KonbueBoi useH, BoiOpanubid u3 >C=0 u >S(=0),, roe r=0, 1 wm 2,

NPU YCJOBHH, YTO YKA3aHHBIA IETEPOLMKIIMI HE CONEPXKUT MEXIY KOJbLUEBBIMH UJIEHAMH KaKHX-JIHOO
cBsi3eil rerepoarom-rerepoarom, Apyrux, yueM N-N, N-O u N-S(=0),-; »,

rie yKa3aHHbIH reTepOLHKIIII HeoOs3areibHO 3amelteH 1-6 atomamu F,

HeoOsi3arenbHO 3amelleH 1-4 C|3alKuabHbBIME IPYNNamMy, HeoOs3aTeNbHO 3amelneHHbiME 1-3 aromamu F,

U HeoDs3aTenbHO 3ameleH 1-2 3amecrurensimu, BeiOpanHbiMu u3 Cl, -CN, -CONH,, -CONH(C,_4-ankuna),
-CON(C;_4-ankuna),, -COOH, -COO-C,s-ankuna, HO-Cz-ankunena-, C;z-ankun-O-C,z-ankunena-, C,;-
ankun-CO-NH-, C,_;-ankun-S(=0),-NH-, OH u C,_;-ankun-O-.

B cooTBercTBUM ¢ OAHUM BapUAHTOM OCYLIECTBJICHHUS, R’ u R’ BBIOMPAIOT U3 IPYIIIIbI R*-G2b, B KOTOpOH
R® u R, Bmecre ¢ amuaubiM atomom N, k KOTOPOMY OHH MNPHCOEIMHEHbI, 00pa3yrOT HackllleHHbIH 6-11-
YJICHHbIH OULMKITHUYECKUH reTepOLMKITHII,

HeoOsi3aTeIbHO JOMONHUTENbHO COAep KA OT 1 10 2 KONbLEBbIX YIEHOB, HE3AaBUCHMO BbIOPAHHBIX M3
>N-, >NH, >N(C,_4-ankuna), >N(CO-C, ;-ankuna), >N(S(=0),-C,_3;-ankuna) u O, u

HeoOs3arebHO coaepykatuil 1 konbleBoi uneH, BoiOpanHbid u3 >C=0 u >S(=0),, rae r=0, 1 uau 2,

pyu yCJIOBHHU, YTO yK%aHHblﬁ Fr€TEPOLUUKIIUII HE COOCPXKHUT MEXAY KOJbLUEBbBIMH 4YJICHAMH KaKl/lX-HPI6O
cBsizel rerepoaroM-rerepoarom, Apyrux, yeM N-N, N-O u N-S(=0),-, ,,

rze yKa3aHHbIH reTepOLMKIIHI HeoOsi3aTenbHOo 3amelex 1-6 atomamu F,

HeoOs13aTenbHO 3amelneH 1-4 Ci3-alKkuIbHBIMU IpyNnaMu, HeoOs3aTenbHO 3aMelneHHbIMH 1-3 atomamu F,
H

HeoOs3arenbHO 3amelteH 1-2 3amecturensmu, BeiOpanubiMu u3 Cl, -CN, -CONH,, -CONH(C,_4-ankuna),
-CON(C,4-ankuna),, -COOH, -COO-C,4-ankuna, HO-C,j-ankunena-, Cz-ankun-O-C,;-ankunena-, C3-
ankun-CO-NH-, C,_;-ankun-S(=0),-NH-, OH u C;_;-ankun-O-.

B cooTBercTBUM ¢ OAHMM BapHAHTOM OCYIIECTBIICHHUS, R’ u R BbIOMPAIOT M3 rPYIIbI R’-G3b, B KOTOPOH
R’ u R, Bmecre ¢ amumnbim atomom N, k KOTOPOMY OHH MPHCOEAMHEHbI, 00pa3yrOT HachIEHHbIH 6-11-
4JIEHHbI MOCTHKOBBIH HJIH CITUPO OULMKIHYECKHH TeTEePOLUKIIHIIL,

HeoO0s3aTeIbHO MOMOJIHUTENBHO COMEPKAIIME OT 1 10 2 KOJIbLIEBLIX 4JIEHOB, HE3ABUCUMO BBIOPAHHBIX W3
>N-, >NH, >N(C,_4-ankuna) u O, KOTOpbIE€ HE PACIMONOKEHBI PSIOM C aMHUIAHBIM aTOMOM N,

npu yCJIOBHHU, YTO yKaSaHHbll;‘I F€TEPOLUUKIIUII HE COONCPKHUT MEXAY KOJbUCBbBIMH YJICHAMH KaKl/lX-J'II/I6O
ceszei O-0,

rJie yKa3aHHbIH reTEPOLMKIIHI HeoOs3aTeNnbHO 3ameneH 1-4 atomamu F,

HeoOs3arenbHO 3ameneH 1-2 C)3-alKUIbHBIMH TPYIaMH, HE0OsI3aTebHO 3aMeleHHbIMU 1-3 aromamu F,

U HeoOs13arenbHO 3amerneH 1-2 3amecturensmu, BoiopanHbiMu U3 Cl, -CN, -CON(C,_4-ankuna),, -COO-C,_4-
ankuna, Cz-ankun-O-C, s-ankunena- u C,_z-ankui-O-.

B COOTBETCTBHH ¢ OXHMM BapHaHTOM ocyuiecTienns, R® u R* Boi6upator us rpynnsi R**-G4b, B koTopoi
R’ u R®, Bvecre ¢ amumnbim atomom N, k KOTOPOMY OHH IPHCOEIMHEHbI, 00pa3yrT HAChIMEHHbIH 6-10-
YJIEHHBIH MOCTHKOBBIH MJIH CIIMPO OHUIMKIHYECKHH T€TEPOLMKIINII, HEOOSI3aTeIbHO COMEPIKAIIMi 1 KOJIbLEBOH
yyieH O, KOTOPbIH HE PACMONIOKEH PSIAOM C aMHAHBIM aTOMOM N.

B cooTBeTcTBHH ¢ OOHUM BapUaHTOM OCYILECTBIICHHS, R’uR* BBIOMPAIOT U3 IPYIIIbI R¥-G5b, B KOTOpPOM
R’ u R’, BMecTe ¢ amnnnbiv atomom N, k KOTOPOMY OHH MPHUCOEIMHEHBI, 0OPa3yIOT reTePOLMKIINI, BHIOPaHHBIH

W3 rPyNIbl, COCTOSIILEH U3
o}
#(N) #(N) *(N) HN)

u

, ,

B cooTBercTBUM ¢ OAHUM BapHaHTOM OCYILLECTBJICHMUS, R'u R’ BBIOMPAIOT U3 Py MBI R"-Glc, B KOTOpOH
R® u R*, Bmecre ¢ amuanbiv atomom N, k KOTOPOMY OHM NPHUCOEAMHEHbI, 00pa3yIoT 7-12-4IeHHYI0 KOHICHCH-
POBAHHYIO OULMKITHYECKY O KOJIbLEBYIO CUCTEMY,

rae ykasaHHas OHLMKIMYecKasi KOJbLEeBasi CUCTEMA NPENCTaBIIseT COOOM reTepOLMKIINI HIIH FeTepoapul,
COCTOSIIIMH U3

OZIHOTO HEAPOMATHYECKOTO KOJIbLA, CONEPIKAIIEro YKa3aHHbIH aMHIHbIH aToM N 1 He0OsI3aTeIbHO JOMOJI-
HHUTEJIbHO coleprkaliero oT 1 10 2 KOJIbLEBbIX 4JIEHOB, HE3aBUCHUMO BbiOpaHHbIX U3 =N-, >N-, >NH, >N(C,_4-
ankuna), >N(CO-C,_s-ankuna), >N(S(=0),-C,3-ankuna) u O, u

HeoOs3arebHO coaepxkaiero 1 koableBon uneH, Boiopanubiit u3 >C=0 u >S(=0),, roe r=0, 1 unu 2, npu
VCJIOBHMH, YTO MEXIY 4JIEHAMH YKa3aHHOTO HEAPOMATHYECKOTO KOJbLia OTCYTCTBYIOT KakHe-THOO CBSI3M reTe-
poarom-rerepoaroM, apyrue, ueM N-N, N-O u N-S(=0),=1,2, u

OZIHOTO apOMAaTHYECKOro KOJblla, BHIOPAHHOTO M3 S-4JIEHHBIX MOHOLMKJIOB, COAEp)KAIUX | KOJbLEBOH
yieH, BoiOpanHbid u3 NH, N, O u S, u HeoOs3aTenbHO TONOJHUTENBHO COAEP AKX OT 1 10 2 KOJbLEBBIX 4iie-
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HOB N, U 6-4JICHHBIX MOHOIMKJIOB, coaepxamux 0, 1 uiu 2 KoJbleBbIX ujieHa N,

/e yKa3aHHas OMIMKJINYECKas KOJbIeBas cucTeMa HeoOs3areabHo 3ameneHa 1-4 aromamu F,

HeoOs3arenpHO 3amenneHa 1-4 C, ;anKubHBIMU IPyNIaMH, He0Os3aTeNIbHO 3aMelIeHHbIMH 1-3 aromami F,
7§

HeoOs3aTeNbHO 3aMertieHa 1-2 3amectutesamu, BeioOpanasiMu 13 Cl, -CN, -CONH,, -CONH(C,_4-ankuina),
-CON(Cy4-ankuma),, -COOH, -COO-C,4-ankuna, HO-C,;-ankunena-, C,s-ankun-O-C,;-ankunena-, C-
ankmi-CO-NH-, C,_;-ankun-S(=0),-NH-, OH u C,_;-ankun-O-, HeoOs3aTeapbHO 3aMenieHHoro 1-3 aromamu F.

B cOOTBETCTBUM C APYTMM BapHaHTOM OCYILECTBIICHMS, R’ u R BBIOMPAIOT M3 IPYMIIBI R¥-G2c, B koTo-
poii R’ u R?, BmMecte ¢ ammaupiv atomom N, k KOTOPOMY OHU HPUCOEAUHEHBI, 00pa3ytoT 8-10-ujeHHyI0 KOH-
JIEHCUPOBAHHYIO OMLIMKIIMYECKYIO KOJbLEBYIO CUCTEMY,

r7ie YKazaHHas OMIMKIMUYECKas KOJbLIEBAs CHCTEMA MPEACTaBIAeT cO00M reTepOLMKIIMI HITH TeTePOapHI,
COCTOSAIIMNA U3

OJIHOTO HEAPOMAaTHYECKOr0 KOJbLA, COAEPKALLEro YKa3aHHbIH aMUIHBIA aToM N 1 HeoOsA3aTeabHO Coaep-
xartero 1 konpleBoit wieH, BbiopaHHbid U3 =N-, >N-u O, u

OJIHOTO apOMaTHUYECKOTrO KOJIbIA, BHIOPAHHOTO M3 S5-UJIEHHBIX MOHOIIMKJIOB, COAEPIKAIIUX | KOJIbLEBOH
ynieH, BeiOpaHHbId U3 N, NH, O u S, u HeoOs13aTeIbHO JAOMOJHUTENBHO coaepKaniux 1 kosbLeBoit uneH N, u
(bennna u mupuaMHa,

rJie yKa3aHHas OMLMKIIMYECKas KOJIbIIEBasi cucTeMa HeoOs3aTenpHO 3aMeleHa 1 - 2 aromamu F,

HeoOs3aTenbHO 3amelneHa 1-2 C,-anKuabHBIMH IPyNIaMH, HeoOsS3aTeIbHO 3aMeleHHBIMU 1-3 aToMaMu
F,n

HeoOs3aTeNIbHO 3aMeliieHa 1-2 3amecturensmu, BoiOpanHbiMU U3 Cl U C)-ankun-O-, HeoOs13aTebHO 3a-
MerieHHoro 1-3 aromamu F.

B COOTBETCTBHM C APYTHM BapHaHTOM ocymiecTBieHus, R’ 1 R BeIOuparoT u3 rpymms R*-G3c, B koto-
poii R’ u R*, Bmecte ¢ amuaasim atomom N, k KOTOPOMY OHM NPHCOEAUHEHBI, 00pa3yoT 8-9-uneHHbIH KOHAEH-
CHUPOBAHHBIH OMITUKITNYECKHUIA TeTEPOAPHUII,

r7Ie YKa3aHHBIA reTepoapui COCTOHT M3 OJHOTO HEApOMATHYECKOTrO KOJIbLIA, COACPIKAIIEro yKa3aHHBIH
amuaHbId atoM N W HeoOsA3aTebHO coaepkamero 1 KosabieBoi wieH >N-, KOTOPBIA HE PacIoJIOKEH PIIOM C
AMHUIHBIM aTOMOM N,

W OJJHOTO MHPA30JI0 HIIH IMUIA30J10 KOJIbIIA,

Il YKa3aHHbBIH reTepoapui Heobs3arensHo 3amenieH 1-2 rpymnamu CHj.

B cooTBeTcTBMM € APYTrUM BapUaHTOM OCYLIECTBJICHUS, R*u R’ BbIOMPAIOT U3 TPYIIIbI R¥-G4c, B koro-
poi Ru R4, BMECTE C aMHUHBIM aTOMOM N, K KOTOPOMY OHHU MPHUCOEAMHEHBI, 00Pa3yIOT reTepoapu

N%
N
— >
HN)
Crepeoxumusi.
B cooTBeTCTBHM ¢ OTHHM BaPHAHTOM OCYILECTBJICHHS, CTepeoXuMus coenuHenus dhopmyasl (1.0) cooTer-

crByeT gopmyie (1.1)
(R?)n

<
N4( a o

an
R! RS/N_RA
(1)
B cooTBeTCTBMM C APYrHM BapHaHTOM OCYILECTBJIEHHs, cTepeoxuMus coeauneHus dopmynst (1.0) coort-
BetcTBYeT hopmyuie (1.2)

(R 2)[’1
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JlononHuTenbHble NpeANOYTHTENbHbIE CYOPOI0BbIe BapHaHThl coennHenui gopmynel (1.0) npencrasnens!
B Bule BapuaHToB ocyluectienus (I-a) - (I-z) B cnenyroieii tabn. 1, rae UCHONB3YIOTCS YIOMSIHYTHIE BbILLE
onpeneneHus 3amectureneil. Hanpumep, 3anuch R'-G1 B cron6ue R' u ctpoke (I-a) o3Havaer, 4TO B BapUaHTe
ocymecranenns (I-a) 3amecturens R' Boibpan u3 onpenenenus, o6o3uauennoro kak R'-G1. To e camoe ana-
JIOPMYHO MPUMEHSIOT K APYTHM MEePEMEHHbBIM, BKIIIOUEHHBIM B 0011He HOpMYyJIbL.

Tabnuua 1
Bapuaur 3amecTurenun
oci::le"c:B- R! R? n R’ R*
T T
1 2 3 R*-Gla uau R*-G1b unu
(I-a) R -G1 R°-G1 n-G1 R’-G1 RY-Gle
77 373 77
1 2 R-Gla nau R77-G1b namu R -
(I-b) R'-Gl1 R°-G1 n-G1 Gle
T T
1 2 3 R*-G2a uau R*-G1b uau
(I-¢) R -G1 R°-G1 n-Gl1 R’-G1 R-Gle
(I-d) R-G1 R2.G1 0-G1 R-G2a nmu R7-G2b unn R7*-
Glc
R*-G2a unu R*-G2b unu
1 2 3
(I-e) R'-G1 R°-G1 n-G2 R’-G1 R*-G2c
(I-) R-G1 R2-GI n-G2 R*?-G2a unu R**-G2b unu R7-
G2c¢
T T
1 2 3 R*-G2a nau R*-G2b unu
(I-g) R'-Gl1 R*-G2 n-G2 R’-G1 R*-G2c
(I-h) R-G1 R2-G2 n-G2 R**-G2a uau R*-G2b uau R¥-
G2c¢
T T
. 1 2 3 R*-G3a wau R*-G2b unu
(I-i) R'-Gl1 R*-G2 n-G2 R’-G1 R*-G2c
377 377 377
. 1 2 R-G3a nau R77-G3b mau R -
I-j) R'-Gl1 R*-G2 n-G2 Goc
T T
1 2 3 R*-G3a uau R*-G3b unu
(I-k) R -G2 R°-G2 n-G2 R’-G1 RY-G3c
(I-L) R-G2 R2-G2 1-G2 R*™-G3a unu R -G3b unu R
G3c
T T
1 2 3 R*-G4a unu R"-G3b uau
(I-m) R'-G2 R°-G3 n-G2 R’-G2 R-G3c
(I-n) R-G2 RLG3 n-G2 R’-G4a unm R7-G4b unn RV~
G3c
T T
1 2 3 R*-G5a nau R*-G4b unn
(I-0) R'-G3 R*-G3 n-G2 R’-G3 R*-Gdc
377 37T 377
1 2 R’-G5a unu R7"-G5b uau R~
(I-p) R'-G3 R’-G3 n-G2 Gae
T T
: 1 e 3 R*-G5a nnu R*-G4b unn
(I-q) R'-G3 Ph-G1 R’-G3 R*-Gac
377 37T 377
_ 1 1% R -G5a unu R7*-GS5b uau R
(I-r) R'-G3 Ph-G1 Gao
T T
1 2 3 R*-G5a nau R*-G4b unn
(I-s) R-G4 R*-G4 n-G4 R’-G3 R*-Gdc
(I-1) R-G4 R2-G4 n-G4 R*?-G5a unu R**-G5b unu R¥-
Gdc
T T
_ 1 ok 3 R"-GS5a unu R*-G4b unu
(I-u) R'-G4 Ph-G2 R°-G3 R*-Gac
37% 373 37%
_ 1 o R™-G5a unmu R™"-G5b wnu R™-
(I-v) R'-G4 Ph-G2 Gae
R*-G5a unu R*-G4b unu
(I-w) R'-G4 Ph-G8* R*-G3 4
R™-G4c
(I-x) R'-G4 Ph-G8* R’-G3 R*-G7¢
(I-y) R'-G4 Ph-G8* R*"-G5a unn R¥-G4c
(I-z) R'-G4 Ph-G8* R"-G8a

* BKJIFOYAsi COOTBETCTBYIOIIYIO CXeMy 3amelinenus, kak onpeneneHo B Ph-G1, Ph-G2 u Ph-G8, coorserct-
BEHHO.

Oco0eHHO NPEeAnoUTHTENbHBIME SIBISIOTCS Te cyOponoBeie BapuanThl (I-a)-(I-z), koTopsle KacaTenbHO Or-
penenennii R', R% R®, R* u n cooteercrBytor cybponoBsim apuantam (I-a)-(I-z) Tabn. 1, B yactaocrn, (I-w) -
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(I-z), u roe crepeoxumusi coequHeHni coorserctByeT dopmysie (I.1), T.e. Bapuantsl ocyecrsnenus (I1.1-w),
(L1-x), (I.1-y) u (I.1-2).

Oco0eHHO MPeANnOYTUTENbHBIMH COCIMHEHHSIMH, HX COJIIMH, MM JIFOOBIMH HX CONIbBATaMH WJIM ruipara-
MU, SIBJISIFOTCA T€, KOTOPbIE OMHMCAHbl B pa3fenax "mpuMepsl" U "sKCepUMeHTalbHbIE JaHHbIE" .

B cooTBeTcTBHM ¢ OJHUM BapHaHTOM OCYLIECTBIIeHHs, coequHerne dopmyasl (1.0) BbIOMpatOT U3 rpymmsl,
cocrosueH u3
IIpum. IIpum.

2 3

Sty | LD “Q

>

6 7 °
N A
)\ s \ H I
N ~ N/ F
\ —JK_ >
8 9
C_Q
HN :5\ 7
““‘(/Q
p |\ b
N N S
\N__(
10 11 o
N)\N X W7 0/'\F
\N__
12 13 o

c cl
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B cooTBercTBHHU C ApYyrUM BapHAHTOM OCYylIeCTBIIEeHHs, coenuHerre Gopmyasl (1.0) w/unu (I1.1)
coCTosiLIeH U3

W3 rpyNmsbl,

IM3omep IM3omep
ITpum. IIpum.
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B cootBercTBHH ¢ IpYyrUM BapHAHTOM OCYLIECTBJIEHHS,
W3 rpyMNkl,
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B cooTBercTBUM ¢ OpyrUM BapHaHTOM OcCyluecTBieHus, coennHenue dpopmysl (1.0) w/unu (1.1) Beibuparor
W3 Py, COCTOSIILEN U3
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B cooTBercTBHM C IpyrUM BapHaHTOM ocyliecTBieHus, coenrnerne hopmyast (1.0) w/unu (1.1) Beibupator

U3 IPYMNIIbI, COCTOSALIEH U3
[Ipum. [Ipum.
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B cooTBeTcTBHM ¢ ApyrUM BapUAHTOM OCyLIecTBiieHus, coenunenue popmysl (1.0) u/unu (1.1) Beibuparot
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W3 rPyNIbl, COCTOSIILEH U3
IIpum.
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B cooTBeTcTBHM ¢ IpyrUM BapHaHTOM OCYLLECTBIIE
U3 TPYyMNIbI,

ITpum.

Husi, coenuHenne Gopmynl (1.0) w/umu (1.1)

[Mpum.
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B cooTBeTCTBHM C APYTHM BapHaHTOM ocCyluecTBieHus1, coenunenne popmynsl (1.0) w/unu (1.1) npencras-
nsieT coboit
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B cooTBeTcTBHM C IpyrUM BapHaHTOM OcCyliecTBieHus, coenrHerue dopmysl (1.0) w/unu (1.1) Beibupator

W3 rPyNIbl, COCTOSILEH U3
IIpum.
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B coorBercTBHM ¢ IpyruM BapuaHTOM ocyuiecTBieHus, coenutnerue hopmyasl (1.0) w/unu (1.1) Beibuparor

W3 IPyNIbl, COCTOSILEH U3
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[Ipum. TIpum.
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COBHMHBHHS{ B COOTBETCTBHH C I/I306peTeHl/leM U MPOMEXKYTOYHBIE COEAUHEHUS JIs1 UX NMOJTYHYCHHSA MOXKHO
NOJY4YHUTb, HCTNTIOJIb3YA METOAbl CUHTE3a, KOTOPbIC H3BECTHLI CIICHUAITUCTY B IIaHHOﬁ O6JIa.CTl/l M OIMHUCAHBbI B JIUTE-
patype Mo OpraHd{ueckoil XHMHH, HarmpuMep, B CTAHJAPTHBIX yueOHHKax, MOHorpadusx U 0030pax, OXBaThl-
BarOKUX OCHOBHBIC, PACHIMPEHHBIE U CNIEUHAIBHBIE TEMBI IO OpFaHH‘leCKOﬁ XUMHH, B 4aCTHOCTH, OpraHu4e-
ckuit cunres. [IpeanoyYTUTENbHO, COENHHEHHS MOJNYYAOT aHAJOrHYHO METOAAM MOJy4eHHs, Oosnee noapoOHO
PACKpBITBIM HHXKE, B YaCTHOCTH, KaK OIMIMCAHO B 3KCIIEPUMEHTAIBHOM pasneiie. B HEKOTOpbIX ciy4asx mocieno-
BaTCJIbHOCTDH, YCTAHOBJICHHAs Ha CX€Max NPOBCACHUA pe<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>