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PCT/US2009/041447 WO 2009/132135

1’-3AMEHIEHHBIE KAPBAHYKJIEO3U/IHBIE AHAJIOT'A IS
MIPOTUBOBUPYCHOWV TEPAIIUU

OBJIACTb M30BPETEHUSA
Hacrosmee wm3o0pereHne B I€JIOM OTHOCHTCS K COCOUHCHHAM, OOIaaroInM
IPOTHBOBHPYCHOM aKTHBHOCTBIO, B YaCTHOCTU K HYKJICO3HMZAM, OOJaZalOUIMM aKTHBHOCTBHIO
npotrB uHbexnuil, Bb3BIBaeMBIX Flaviviridae, Gonee KOHKperHO — K umHrHOuropam PHK-

3asucnmort PHK-nonmmepasst Bupyca renatura C.

YPOBEHb TEXHUKH
Bupycsl, npuaaanexamye k ceMeicTBy Flaviviridae, BKIIO9a0T 110 MEHBIIEH Mepe TpH

OTJIMYUMBIX poja - pestiviruses, flaviviruses n hepaciviruses (Calisher, et al., J. Gen. Virol.,
1993, 70, 37-43). B To BpeMs Kak pestiviruses BBI3BIBAIOT MHOI'ME SKOHOMHYECKH 3HAYUMBIC
Oone3HU KMBOTHBIX, HAIpHMeEp, BHPYC JuapeM KpymHoro poraroro ckora (BVDV), supyc
Knaccraeckor gymsl ceuHer (CSFV, xonepa cBuHel) u morpanuaHyio 6onesHs oer (BDV), ux
BKJIaz B 3a0oneBanms y moei Menee usyueH (Moennig, V., et al., Adv. Vir. Res. 1992, 48, 53-
98). Flaviviruses ABIAIOTCS NPUYUHON TaKUX BaXKHBIX 3a00JICBaHUI YeIIOBEKa, KaK JAMXOpajKa
JCHTe M OKEeNTas IHXOpajka, B TO BpeMI KakK hepaciviruses BBI3RIBAIOT WHQEKIHH,
obycnoBnenHele BUpycoM rematura C, y mogeit. Jlpyrie BaxkHble BHpYCHble HMH(EKIWH,
BBI3HIBaEMEIE BHPyCaMH ceMeiictBa Flaviviridae, BxmrogaroT Bupyc 3amagsHoro Huma (WNV),
BHUpyC AnoHckoro snuedanura (JEV), Bupyc xiemesoro sunedanura, Bupyc KyHIKUH, BUpYC
sHnedamuTa momuHsl Myppes, Bupyc sHuedamuta CeHT-JIyHC, OMCKYH TIeMOPpard4ecKy:o
NHUXOpagKy W BHpyC 3uKa. B coBOKynmHOCTH WH(QEKLNW, BBI3BIBAEMEBIC BHPYCAMH CEMEMCTBa
Flaviviridae, sBIAIOTCA NPUYMHOH 3HAYATENBHOW CMEPTHOCTH, 3a00JIE€BAEMOCTH U
SKOHOMMYECKHMX IIOTEpPh BO BceM Mupe. Takum o06pa3oMm, CyIIECTByeT HEOOXOAUMOCTH B
pazpaboTke 3¢ PeKTUBHEIX CIIOCOO0B neverms BUPYCHBIX UH(eKmii, BE3bIBaeMbIX Flaviviridae.

Bupyc rematura C (BI'C) smitercs riiaBHOW NPHMYMHON XPOHHYECKMX 3a6oieBaHMIA
IIE4CHHU BO BCEM MHpE (Bc;yer, N. et al. J Hepatol. 32:98-112, 2000), mostoMy COBpEeMeHHBIE
IPOTHBOBHPYCHEIE MCCIENOBAaHUA BO MHOTOM HallpaBJICHEI Ha pa3paboTKy 6oneé COBepmeHHLIX
Crnoco0OoB JIeYeHHA XPOHMIECKUX MH(EKIMOHHBIX 3a0oJeBaHuid, Be3biBaeMbXx BI'C, y mogeii
(D1 Besceglie, A.M. and Bacon, B. R., Scientific American, Oct.: 80-85, (1999); Gordon, C. P.,
et al., J. Med. Chem. 2005, 48, 1-20; Maradpour, D.; et al., Nat. Rev. Micro. 2007, 5(6), 453-
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463). O630p psana cmoco6o nedenus BI'C npusemen B pabore Bymock et al. B Antiviral
Chemistry & Chemotherapy, 11:2; 79-95 (2000).

PHK-3aBncumas PHK-monmumepasa (RARp) sBiasercs onHoif u3 Haumbonee XOpomio
U3YYECHHBIX MHIICHEH [y pa3spaboTKu HOBBIX areHToB it jedenus BI'C. Iomumepasza NS5B
HpEACTaBIET COO0H MUINEHD U HHIMOUTOPOB Ha PAaHHUX CTaUAX KIMHIICCKUX HCIIBITARMI C
ydacTueM mozelt (Sommadossi, J., WO 01/90121 A2, US 2004/0006002 A1). Dtu depmenTs!
NOAPOOHO M3YYeHB! Ha GHOXMMHYECKOM ¥ CTPYKTYPHOM YPOBHSX, BKJIIOYAs CKPHHUHIOBEIE
HCCIICAOBAaHUA I HIOCHTU(UKAUMK CeleKTHBHBIX HHruHOuTopoB (De Clercq, E. (2001) J.
Pharmacol. Exp.Ther. 297:1-10; De Clercq, E. (2001) J. Clin. Virol. 22:73-89). Bruoxamudeckue
MUIICHH, Takie Kak NS5B, UMEIOT BakHOE 3HaYeHHe Py paspaGoTke crnoco6os yeuerus BI'C,
nockonsky BI'C He pennmmumpyercs B 1aGOpaTOpHBIX YCIOBHSX, W CYHIECTBYIOT TPYXHOCTH,
CBS3aHHBIC C pa3pabOTKOM KIETOYHBIX MCCICAOBAHAN M JOKIMHAYECKHX CHCTEM HCCIIENOBARMIA
Ha KUBOTHEIX.

B Hacrosmee Bpems cymiecTByeT, ITMaBHBIM 00pa3soM, mBa NpPOTHBOBHPYCHBIX
COCIIMHCHHUA — PHOABUPHH, ABIIOMMHCS HyKICO3UWIHBIM aHAJIOrOM, U MHTepbepon-ansda (o)
(IFN), xOTOpbie HCTIONB3YIOT IS JIedeHHs BhI3bBaeMbIX BI'C XpoHMueckux uH}peKmii y
JM0ACH. B3ATHIA B OTHENbHOCTH, prbaBupHH He 3 eKTUBeH MIt CHIKEHHUS YPOBHEH BHpPYCHOH
PHK, oGrmagaer sHaauTebHON TOKCHIHOCTBIO, IIPH 9TOM H3BECTHO, UTO PHOGABHPHH BHI3BIBAET
agemuto. Coobmanoch, dTro komOunauus IFN  u puGapupuma oddextuBHa s
KOHTPOJIMPOBaHUs TeICHU XpoHuIeckoro rematura C (Scott, L. J., et al. Drugs 2002, 62, 507-
556), Ho croiikoe ymyumenHe HaGIONAIOCH MEHEE YeM Y HOJOBHHEI IAIHEHTOB, MOJTy9aBIIUX
MaHHOe JjieueHMe. Jlpyrne 3asiBKM Ha IATeHT, B KOTOPHIX IPEMIOXKEHO TIpHAMEHEHHE
HYKJICO3UHBIX aHAJIOrOB JUI JiedeHus BuUpycHoro rematura C, Brmodator WO 01/32153, WO
01/60315, WO 02/057425, WO 02/057287, WO 02/032920, WO 02/18404, WO 04/046331,
WO02008/089105 u W0O2008/141079, ofHako JOIOIHHUTENBEHBIX CIIOCOG0B JeUSHHL uH(pEKIHI,
Be3bIBacMBIX BI'C, 10 cux mop He mosmmmock. Taxum o6pasom, cymecTByer ocrpas
NOTPEGHOCTH B JIEKAPCTBEHHBIX TIpenaparax, 001afaoMyX Y/ IydIIeHHEIMH IPOTHBOBHPYCHEIME
¥ (apMakOKMHETHYCCKMMH CBOJMCTBAMHM M IIOBHILCHHOM aKTHBHOCTHIO B OTHOIICHHH
NpENOTBPAINCHAA  PasBUTHA pesucTeHTHoCcTH BI'C, yiydmeHHOM GHOZOCTYIHOCTBIO HpH
IIEPOPAIbHOM IpUEME, TMOBHIIECHHONW 3((CKTHBHOCTBIO, NOHMKEHHBIMU HEXKETATCIbHBIMI
no6o4HbIMA  d(dexTaMu M Gonee JUIMTENBHEIM NEPHONOM TIONYBBIBEACHHA in Vivo (De

Francesco, R. et al. (2003) Antiviral Research 58:1-16).
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Hekxtopeie pubo3unpl  HYKJICHHOBHIX OCHOBaHMHA rmppono[‘l ,2-f][1,2,4]Tpuasuna,
umugaso[1,5-f][1,2,4]rpuazuna, umunpazofl,2-f][1,2,4]rpuasusa  u  [1,2,4]rpmaszomno[4,3-
f][1,2,4]tpnasuna omucansl B Carbohydrate Research 2001, 331(1), 77-82; Nucleosides &
Nucleotides (1996), 15(1-3), 793-807; Tetrahedron Letters (1994), 35(30), 5339-42;
Heterocycles (1992), 34(3), 569-74; J. Chem. Soc. Perkin Trans. 1 1985, 3, 621-30; J. Chem.
Soc. Perkin Trans. 1 1984, 2, 229-38; WO 2000056734; Organic Letters (2001), 3(6), 839-842;
J. Chem. Soc. Perkin Trans. 1 1999, 20, 2929-2936; u J. Med. Chem. 1986, 29(11), 2231-5.
Opuako He OBUIO IIOKA3aHO, YTO JaHHEIC COeOUHcHMS moaxoaat mig dedenns BI'C. Babu, Y. S.
B nyomukamusx WO02008/089105 u W02008/141079 npemioxensl pubo3uabl HYKISHHOBBIX
ocHoBanmi 1uppoio[1,2-f][1,2,4]rpuasuna, obnanaromme TPOTUBOBHPYCHOM aKTUBHOCTHIO H

axTHBHOCTHIO potuB BI'C 1 RdRp.

KPATKOE OIIUCAHME N30BPETEHUSA
B mHacrosmiem wu300peTeHUM TIPEIUIOKEHBI COCJUHEHUS, IONABILIIONINE BHUPYCHI
cemeiictBa Flaviviridae. W300peTeHne Takke BKIIOYACT COCOWHEHWS, WHTHOHPYIOIIHE
MoJInMepasbl HyKJIEHMHOBHIX KHCIOT BHpyca, B dacTHocTH PHK-3aBucumyro PHK-nmomumepasy
(RdRp) BI'C, HO He nmonuMepa3bl HyKJIEHHOBBIX KHUCIOT KIETKH. Takum 06pa3oM, COCAMHEHHS
COTJIACHO HACTOSAIIEMY H300pPETEHUI0 NOAXOMAT Ul JIeYeHMsS WH(QEKUIHH, BHI3BIBAEMBIX
Flaviviridae, y 9etoBeka U IpyTHUX XKUBOTHBIX.

Cornacno OOJHOMY AacCICKTy, B HaACTOAICM I/I306])CT6HI/II/I OpCHIIOKCHO COCAUHCHHC

®opmysl I:
RB
X! N
R / ~ §N
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R* R2
®opmyna I
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KayK b1 Rl, R2, R3, R* wnu R’ mesasucumo npezncrasiser coboiit N(R?),, N3, CN, NO,,
S(O).R?, ramoren, (C;—Cg)amkmu, b(C4—C3)Kap60HI/IKJII/IJ'IaJIKI/IJI, 3amemiensbiit  (C;—Cg)anku,
(C,—Cg)amkenmui, 3aMeIEeHHBIH (Cy—Cg)ankenn, (Co—Cg)anxmmmi, 3aMeIeHHEII
(Cr—Cg)anxunmn nma apun(Ci-Cg)akui, uim

mo6ere ma R', R% R’, R* mwm R TpH: COCCHHMX aTOMaxX YIJIepoja COBMECTHO
npencTapiaoT co60ii ~O(CO)O-, win COBMECTHO ¢ KOIBLEBEIMA aTOMAMH YTIEPOa, K KOTOPHIM
OHM IIPYCOEUHEHE], 00pa3yIOT NBONHYIO CBA3M,;

R’ npencrasmaer coboit OR?, N(R®),, N3, CN, NO,, S(0),R?, -C(=O)R"}, -C(=0)OR", -
C(=0)NR''R", -C(=0)SR", -S(O)R", -S(O):R", -S(O)(OR'), -S(O),(OR™), —SO,NR!'R'?,
ramore,  (Ci—Cglankun,  (C4~Cg)xapbommximmankwi, — 3amemennsii  (C—Cg)amxu,
(Co—Cg)anxenun, 3aMEIeHHBIH (Co—Cy)anxenn, (Cr—Cg)ankunm, 3aMeIICHHEII
(Cy—Cg)anxunmn v apun(Ci-Cg)amxm, m6o R u wm RY, wiu R%, cosmectHO NIpeACTABIIAIOT
c060ii—0O(CO)0-;

Ka)KIBIM N He3aBUCHMO OT Apyrux pased 0, 1 wmm 2;

Kaxmeii R® HesaBucumo or apyrux mpemcraBuser coGoii H, (Cy-Cg)amxmn, (Csp-
Cg)ankenmi, (Cp-Cg)amxunmn, apun(Ci-Cg)ankun, (Cy-Cs)xapGommxmanankun, -C(=0)R!, -
C(=0)OR", -C(=0)NR'R", -C(=0)SR", -S(O)R", -S(0),R", -S(0)(OR'), -S(0),(OR™),
—SO,NR''R*;

R’ mpencrasmser coboit H, -C(=O)R!!, -C(=0)OR'}, -C(=0)NR''R", -C(=0)SR", -
S(O)R", -S(0),R", -S(0)(OR"), -S(O)(OR""), ~SO,NR''R"? pu

kaxasit Y mm Y' HesaBucuMo ot JIPYTHX Hpe,z(craBJmeT co6oii O, S, NR, "N(O)R),
N(OR), "N(O)(OR) nm N-NRy;

W' 1 W? coBmectHO mpencraBismior coGoit —Y(C(RY),)sY?-; mi60 omun w3 W wm W2
BMecTe ¢ 60 R>, miGo RY, IpencTasiseT coboi —Y -, a gpyroii u3 W' mm W? MIPEICTaBIIAET
coboit ®opmyny la; mbo xaxmeit u3 W' 1 W? HesaBucuMoO IPEACTaBIAeT coOoM Tpyrny

@®opmysl [a:




5 ’ M2
®opmyna la
rae:
KakIp1i Y? HE3aBHCHMO OT APYTHX NpeNCTaBiser coboit cs3b, O, CR,, NR, "N(O)(R),
N(OR), "N(O)(OR), N-NR;, S, S-S, S(O) uin S(O)y;
10 KaK[I61H Y° He3aBHCHMO OT JApyTux npeacrasigeT coboit O, S wm NR;
M2 paeno 0, 1 wum 2;

KaX/IEI R He3aBHCHMO OT Apyrux mpezcTasiser coboit RY wm bopmyy:

M R, R Y’
\ RY
& Y2>/ v M1d
\ M12c
M1a

M1c
rae:
15 Kaxneni M1a, Mlc u M1d ne3aBucumo ot gpyrux pasen 0 wm 1;
Ml2cpasen0,1,2,3,4,5,6,7,8,9, 10, 11 wm 12;
kaxapii RY HesaBucMMO OT mpyrmx mpezacraBiaer coGoit H, F, Cl, Br, I, OH, R, -
C=Y)R, -C(=Y")OR, -C(=Y")N(R);, -N(R);, -'N(R)s, -SR, -S(O)R, -S(O);R, -S(O)(OR), -
S(0)(OR), -OC(=Y')R, -OC(=Y")OR, -OC(=Y)(N(R),), -SC(=Y)R, -SC(=Y)OR, -
20 SCEYH(IN(RY)), -NR)C(=YHR, -NR)C(=YHOR, -NR)CEYHN(R), ~SO;NR,, ~CN, ~Nj,
~NO,, ~OR wm W?; mu6o xsa R’ IIpY OZTHOM ¥ TOM XK€ aTOME YIJIepoJa COBMECTHO 00pa3yIoT
KapOGOUMKIMIECKOE KOIBI[0, COAePKallee OT 3 10 7 aTOMOB YIIIepoIa;
bl R HesaBucumo ot apyrux npencrasiter coboit H, (Ci-Cg) ankui, 3aMemeHHsIit (Cs-
Cs)amxun, (Cp-Cg)ankennn, 3amemennsii (C2-Cg)ankenun, (C,-Cg) ankuumi, 3aMeleH b (Cy-
25 Cglanxkuaun, Ce—Cpo apmn, 3amemennsii Ce—Cy apmim, C,—Cao rereporakani, Cr—Cog

3aMEIIEHHbIA TeTePOLUKIAN, APHIIATKII WX 3aMEIIEHHBIN apUIaIKuI;
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W? npencrasmser coboii W* umx W?; W* mpexncrasnaer coboit R, -C(YHRY, -C(YHW?, -
SO,R” mm -SOZWS; a W° mpencraBmser coGoil KapBOIMKI WIM TETEPOIMKI, IpH >ToM W’
HezaBucuM 3aMerier 0-3 rpymmamu RY;

xaxpii X! wmm X* HesaBUCHMO OT JIpyTUX HpencTaBnser coboi C-R umu N;

xaxasiit R® HesaBucumo ot JPYTHUX TPECTaBIIsieT co00M rajorex, NR!R', N(R“)OR“,
NR!'NRUR!?2, N;, NO, NO,, CHO, CN, -CH(=NR'), -CH=NNHNR", -CH=N(OR',
-CH(OR"),, -C(=0)NR"'R", -C(=S)NR"R"?, -C(=0)OR", (C,-Cg)anxm, (C,-Cg)ankernm, (C,-
Cy)amkuami, (Cy-Cg)kapOOIMKIMIANKII, BO3MOXKHO  3aMEINEHHBI  apui, BO3MOXHO
samemennbii rerepoapmwi, -C(=0)(Ci-Cg)amxmi, -S(0)n(Cy-Cglanmxmn wmm apmn(Cy-Cg)ankmi,
OR!! wm SR“;

xaxzpiid R wim R' mesaucumo or IpyTHX npexacrasiser codoit H, ramoren, NR'R"?,
NRMOR!, NRYNRYR™, N;, NO, NO,, CHO, CN, -CH(=NR'Y), -CH=NHNR",
-CH=N(OR™"), -CH(OR"),, -C(=0)NR''R"?, -C(=S)NR"'R", -C(=0)OR", R", OR! mm SR"';

kaxapii R'! mm R'Z wesasucumo ot apyrux mpezncrasmser coboit H, (C-Cg)amxu, (Cy-
Cg)ankenmn, (C-Cg)ankuamn, (Cs-Cg)kapOOUMKIMIANKAI, BO3MOXXHO 3aMEICHHBIH apuil,
BO3MOXKHO 3aMemeHHbI rerepoapun, -C(=0)(C;-Cg)amkun, -S(O)n(Ci-Cg)ankun uwm apmn(C;-
Cg)amxun; nmbo R'" u R coBmecTHO ¢ aromoM a30Ta, K KOTOpOMY OHH HPHUCOEIUHEHE],
00pasyroT 3-7-4JI€HHOE TeTEpOIMKINIECKOe KONBLO, NMpH 3TOM 000l M3 aToMOB yriepona
YKa3aHHOTO TETEPOIMKINYECKOTO KOJIBIAa MOXKET ObITh 3aMeHeH Ha -O-, -S- wm —NR’-;

rae kaxaeii (C;-Cgamxui, (Cr-Cg)ankenun, (Cr-Cg)anxuamn wmum apuin(Cq-Cg)ankun B
COCTaBe KaXKJaoro u3 Rl, RZ, R3, R4, R5, Ry R" mesaBucumo ot JPYTHX BO3MOKHO 3aMeIleH
onuuM um Gosee rano, ruapokcu, CN, N3, N(R®), wm OR?; 1 rie opun uimm 60jiee HEKOHIIEBEIX
aToMOB yTiiepoaa Kaxkzaoro ykazanHoro (C;-Cg)ankuna MoryT 65Te 3aMeHeHs! Ha -O-, -S- mm —
NR®-.

CorytacHO ApyroMy acIieKTy, HacTosInee U300peTeHne BKIoYaeT coequaeHns QopMyb
I 1 ux dapmaneBTHUECKH NIpUEMJIEMBIE COJIM M BCE palleMaThl, SHAHTHOMEPE], AUACTEPEOMEDHI,
TayTOMEpEI, ToIMMOopdEI, ceBaononuMopdst 1 aMopdHbIE POPMBI YKa3aHHBIX COCIUHEHHIA.

, B HacToAImeM H300pETeHUN NPeJUIOKEHBI HOBBIE coenuHenns @opmyst I, obnanaromnme
aKTUBHOCTHIO NPOTHUB HHGEKIMHA, BBI3bIBaeMBIX Bupycamu Flaviviridae. He >xemas ObITh
CBSI3aHHBEIMHM KOHKPETHOM Teopuel, onararor, 4To COSAUHEHNS COTJIACHO U300pPETEHHI0 MOTYT

uarudupoBats BupycHyro PHK-3asucumyio PHK-nomumepasy u, Takum o0pa3oM, HOAABIATH
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permKanuio  Bupyca. OHHM  TOAXOAAT JUId  JICYEHMS NAIMEHTOB-TIOAEH, 3apakeHHBIX
YEJI0BEYECKUM BUPYCOM, HallpUMep, BUPYycoM renaruta C ‘

CoriracHo ewe omHOMy aclekTy, B HM300pETEHHMH NpeIIokeHa (hapMaleBTHIECKas
KOMITO3MIHA, COAepxamas shdexTuBHOE KommuecTBO coexubenus Popmymsl I wim ero
(hapManeBTHYECKH TIpHEMIEMOH COMM B KOMOMHauuu ¢ (hapMaleBTHIECKH IPUEMIIEMBIM
pa36aBUTENeM U HOCHTEIIEM. \

CornacHo eme OIHOMY BapuaHTY pealM3alid B HACTOSMEH 3afiBKE NPEHIOKEH
KOMOUHMPOBAHHEIN (hapMalleBTHICCKII areHT, COMEPKaIlyii:

a) IEepBYIO (papManeBTHYECKYIO KOMIIO3HIIHIO, COAEPIKAIIYIO CoenuHenre PopMyIs!
I i ero apmManeBTHIECKH IPHEMIEMYIO COJIB, CONBBAT UM 2Up; U

b) BTOPYIO (hapMalleBTUMECKYI0 KOMIO3MILMIO, COLCPXKAILYI0 1O MEHBHIEH Mepe
OMH [JONOJHUTSIbHBIA TEPaNeBTUYCCKUH areHT, BHIOPAHHBIA W3 IPYNNBI, COCTOAICH W3
MHTEP(EPOHOB, aHANOrOB pubaBHpWHA, MHIHOHTOPOB mpoTeassl NS3, mErnGuropos NS5a,
MHIHOMTOPOB  alb(a-Iimoko3uaaskl 1, HHrHOMTOPOB UHMKIOGWINHA, TeHaTONPOTEKTOPOB,
HEHYKJICO3UIHEIX UHruOuTOpoB BI'C 1 Apyrux nekapCTBeHHBIX npenaparoB mist negerns BI'C.

CoryracHo ele OZHOMY BapHaHTy pealu3alyH B HACTOSIIEH 3asABKe IPEMIOKEH CIIocob
MHrHONpoBaHua noimmepassl BI'C, Brmodaromuii npusefenne KIeTkH, 3apaxeHHoi BI'C, B
KOHTAaKT C 3((QEeKTUBHBIM KOMMIECTBOM coeauHenus Dopmynsl I wm ero dapmanesradecku
NPUEMIIEMBIX COIIEH, CONbBaTa W/WiH dpupa.

CornacHo elme 0fHOMY BapHaHTy peaH3alliyi B HACTOSINEH 3asBKe NPEMIOKEH CHOCO6
uHruOuposanna momuMepassl BI'C, BKIIOYaommii NpUBENCHNUE KIISTKH, 3apaxenHoit BI'C, B
KOHTaKT ¢ 3(QEKTHBHBIM KOMMIECTBOM coemuueHus Dopmynsl I umm ero dpapManeBTHYeCKH
HPUEMIIEMBIX COJICH, CONbBaTa M/MNU 3pHpa, ¥ O MEHBUICH Mepe OJHUM JOIOJHUTEILHBIM
TEPaNeBTHIECKUM arcHTOM. |

CornacHo emre 0HOMY BapHaHTY PealH3allii B HACTOANIEH 3asABKE NPEIOKEH CIIOCOO
TedeHUs W/WIM NPENOTBPAlIeHHus 3a60NCBaHUs, BHI3BAHHOTO BHPYCHOM uH(DEKIHel, nprdeM
yKasaHHas BHPYCHas MH(EKUMs BBI3BAaHA BHPYCOM, BEIODAHHBIM W3 IPYMIbI, BKIFOYAOLIE
BUDYC JICHI€, BHPYC IKENTOH JmXopamkw, Bupyc 3amamHoro Humia, BHpyc SIOHCKOTO
SHIehanNTa, BAPYC KiIemeBoro sHnedanura, supyc Kymmkun, Bupyc sHIedaldTa NOIMHBL
Myppeii, Bupyc snuedamra Cenr-JIynuc, BUpyc OMCKOM reMOpparudeckoil JTUXOPaaKH, BUPYC

BUPYCHO# MapeH KPyIHOrO poraToro CKoTa, BUPYC 3HKa U BHPYC renatuta C, IyTeM BBEACHHS
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CyObeKTy, KOTOpHIi B OSTOM HYXIACTCA, TEPANCBIMYCCKA d(DPEKTUBHOrO KOIMYIecTBa

coequnenns Gopmyitel I mmu ero papmaneBTudeckn IpUEMIEMOM CONY.

CornacHo ele OTHOMY BapHaHTY peall3alidyl B HACTOAIIEH 3asBKe MPEIOKEH CIOco0
neyenus BI'C y mauumenTa, BKIIOYAIONIUH BBEICHWE YKA3dHHOMY HALMEHTY TEPaleBTHYECKH
s dexruBHOrO KOMMIecTBa coenuueHns Popmyinst I wim ero gpapManesTHUECKM pHEMIEMOit
COJIH, cONbBaTa 1/wi 3¢upa.

CoracHo eme o01HOMY BapuaHTy peal3alldd B HACTOSIIEH 3asABKE NPEIIOKEH CIIOCO0
nevenus BI'C y nanueHTa, BKIIOYAIOIMHA BBEACHHC yKa3aHHOMY IAUMEHTY TEPaleBTHUECKH
s¢dexTrBHOrO KonmudecTsa coemuHeHns Popmyibl I wim ero gpapmaneBTHIECKH IpHEMIEMO
o, cObBaTa W/HiIM 3$HUpa 1 10 MEHBIIEH Mepe OHOTO AONOIHHTENLHOTO TepaeBTUIECKOTO
areHra.

B eme oqHOM acniekTe n300peTeHus NPeIIoKeH Clocod JCICHHUS WK PeNOTBPAIeHIsS
CHMIITOMOB HIIM NpOsBIeHHMH uHpeKuuM, BbbBaeMoi BI'C, y 3apakeHHOro >XMBOTHOTO,
BKIIIOYAIOIMA BBEJCHUEC YKA3aHHOMY J>KMBOTHOMY (T.€. /I€YCHHE YKA3aHHOIO >KMBOTHOTO)
KOMOHWHMPOBaHHOW (hapMaleBTHYECKOH KOMIO3HIINK HIH COCTaBa, colepkamux 3d(GeKTHBHOE
Komu4ecTBo coenuHenus ®opmynel I M Bropoe coemureHue, 007amaroee CBOHCTBAMH,
HanpasiaeHHbIMH IIpotuB BI'C.

CornacHo elle 0XHOMY acHEKTy B HACTOAMIEM M300pETeHHH Takke IpeIoKeH Crocos
nozxasienus BI'C, Bxmrouaromuii BBeZIeHHE MITEKOIUTAONIEMY, 3apaskeaHoMy BI'C, konaecTsa
coequuenust @opmyisr I, adpdexruBrOro ;a1 mogasnenus perwmkamuu BI'C B 3apakeHHBIX
KIETKaX y YKa3aHHOI'O MJIEKOIUTAIOIIETO.

CornacHo elme oOfHOMY acIeKTy B H300pPETEHHMH TaKkKe MPEIJIoKeHbl CIOCOGHI ¥ HOBBIE
[POMEXYTOYHBIE COCIUHEHNS, IIPUBEACHHEIC B HACTOAIIEM Ol'II/IcaHI/II/I,‘KOTOPBIe MOIXOMAT IS
noxy4deHus coeaunenni ®opmyisl I cornacHo m3obperenuro.

CormacHo Jpyr¥MM acleKTaM IpPeQIOXCHH HOBEIE CIOCOGBI CHHTe3a, aHaIM3a,
pa3fieNcHus, BBIACICHMS, OYMCTKH, XapaKTepU3allid ¥ HCCIEIOBAHHA COCOUHEHMH COTJIACHO

HacCTOAIIEMY I/I306peT CHUIO.

MNOAPOBHOE OIMMCAHUE MWIJIIOCTPATUBHBIX BAPUAHTOB PEAJIN3AIINA
B pmanHoM pasjene npuBeneHO MOAPOOHOE ONMCAHHE CO CChUIKAMH Ha KOHKDETHEIE
BapHAHTEl peanu3alliid u300peTeHysd, NMpUMepsl KOTOPHIX HAIUIM OTPAKEHHE B IPHIAracMOM

ONUCAHWH, CTPYKTYpax u Gpopmynax. XoTs HacTosmee H300peTeHre ONMCaHo IPUMEHUTENBHO K
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- (Cr—Cg)ankunun nm apuin(C;-Cs)amxmi, m6o R® yt i R', mm R?, coBmecTHO HOpPEJCTABILIOT

KOHKPETHBIM IIPUBEACHHBIM BapHaHTaM pealus3alur, CICAyeT IIOHHMMaThb, YTO HACTOJAIICE

n3o0pereHHe HE  OrpaHWYEeHO  YKa3aHHBIMM  BapHaHTaMH  peanuszanuu. HanpoTwus,
[O[Pa3yMeBaeTCs, 9TO H300peTeHNE BKII0YaeT BCE aIbTePHATHBHbIC BAPUAHTHI, MOTU(PUKAIIAN 1
SKBUBANIEHTH], KOTOPbIE HAXOJATCA B PaMKaX HaCTOSAINETO N300PETCHHUA.

CormnacHo eme ogHOMy acniekTy coequnerns @opmyirs I npencrasnens ®opmynoii I1:

RB

®opmymna II

WA Q)apMaI_ICBTI/I‘ICCKI/I l'IpPICMJ'ICMOﬁ COJIFIO YKa3aHHOT'0 COCTUHCHUA, TAC:

xaxasii m3 R') R%, R?, RY, wm R’ nesasncumo npencrasmser co6oii H, OR?, N(R?,, N3,
CN, NO;, S(O).R?, ramoren, (C;—Cglankmi, (C4-Cg)xkapOonMKInIanku, 3aMelieHHbIH
(C1—Cg)anxun, (C,—Cg)ankenni, 3amemennsiid (Cr—Cg)ankenmi, (C,—Cg)aakuHuII, 3aMeLICHHbIH
(Co—Cs)amxunmn umu apun(C;-Csg)anku;

m0o moOble IBa Rl, R2, R3, R* wm R’ TP COCEJHHUX aTOMax yIJIepofa COBMECTHO
npeacTaBioT coboit —O(CO)O- mim COBMECTHO ¢ KOIBIIEBBIMH ATOMaMH YIJIEPOAa, K KOTOPHIM
OHY IIPHACOETMHEHEI, 00pa3yIoT JBOHHYIO CBA3b;

R® mpencrasnger cooit OR?, N(R?),, N3, CN, NO,, S(O).R?, -C(=O)R"!, -C(=O0)OR"}, -
C(=0)NR'R'?, -C(=0)SR", -S(O)R", -S(O)R", -S(O)(OR'), -S(0),(OR'), ~SO,NR''R"?,
raJIoreH, (C1—Cg)anxwu, (C4-Cs)xapOonuKITIIAIKIT, 3aMEIIeHHEBIN (C1—Cg)anxmum,

(Co—Cs)ankenumn, 3aMEIICHHbIHN (C—Cg)anmkenm, (Co—Cs)amxuam, 3aMeEICHHBIA

coboit —O(CO)O-;
KaXXIbI n HezaBucuMO paBeH 0, 1 wm 2;
kaxapii R® mesaBumemmo ot apyrux npexacraBiser coboit H, (Ci-Cg)amxmm, (Co-

Co)ankenmn, (Co-Cg)amkunmn, apun(Cy-Cg)amxun, (C4-Cg)kapboruxmankm, -C(=0)RY, -
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C(=0)OR", -C(=0)NR"'R", -C(=0)SR", -S(O)R"%, -S(O),R", -S(O)(ORM), -S(0)(OR™) mm
—-SO,NR''R'%;

R’ mpencrapmser coboit H, -C(=O)R", -C(=0)OR!!, -C(=0)NR''R'2, -C(=0)SR"’, -
S(O)R, -S(0),R", -S(O)(ORM), -S(0),(OR"), ~SO,NR"R ™2, yr1u

Y
I

2

Kaxeni u3 Y u Y mesaBucumo ot ApyTuX IpexcTaBiser coboii O, S, NR, "N(O)(R),
N(OR), "N(O)(OR) mmu N-NRy;

W' u W? coBmectHO NPEACTaBIAIOT cO00i —Y3(C(R.y)2)3Y3-, 6o omue m3 W' wm W2
smecte ¢ miGo R®, maGo R*, peAcTasiser coboit —Y -, a mpyroit u3 W' u W2 IIPEJCTaBIIACT

®opmyny la; mabo kaxasii u3 W' u W? mesasucumo or Jpyroro MpeacTasiaieT coOoi rpymmy

®opmyisr [a:

- -

Y1
RX YZ_T Y2
Y? 1
L
M2
®opmyna la
rIe:

KaKIbI Y2 He3aBHCHMO OT ApYTUX HpencTaBisieT coboi cessb, O, CRz, NR, "N(O)R),
N(OR), "N(O)(OR), N-NRy, S, S-S, S(O), mmu S(0)y;

KaXIp1i Y° He3aBHCHMO OT npyrux npenacrasiger coboit O, S umm NR;

M2 pager 0, 1 umu 2;

KX/l R* HesaBrcuMO OT Apyrux npejcTaBiser coboii RY wim thopmyy:

Y1 Ry RY Y1
RY
Y2 Y2>/ Y2
\ M12c M1d
M1a

M1ic
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rue:

kax e Mla, Mlc u M1d He3aBucumo ot apyrux pasuo 0 umm 1;

M12cpasen 0, 1,2,3,4,5,6,7,8,9,10, 11 nim 12;

Kaxaeii RY HesaBucumo oT apyrmx mpespcrasisier coGoit H, F, Cl, Br, I, OH, R, -
C(=Y"R, -C(=Y"OR, -C(=Y')N(R)z, -N(R)z, -'N(R)s, -SR, -S(O)R, -S(O):R, -S(O)(OR), -
S(0%2(OR), -OC(=Y)R, -OC(=Y"HOR, -OC(=Y')(N(R)), -SC(=Y)R, -SC(=Y)OR, -
SCEYH(INR)), -NR)C(=Y"R, -NR)C(=YHOR, -NR)C(=Y)NR),, ~SO,NR,, —CN, —Nj,
—NO,, ~OR wm W?; mu60 coBMecTHO BE rpynnbl RY 1pn ofHOM u TOM ke aToMe yriepoja
00pa3yroT KapOOIMKIIMIECKOe KOIBLO U3 3-7 aTOMOB yriepona;

kaxaeii R HezaBucumo ot apyrux npencrasiser coboit H, (C;-Cs) ankui, 3aMeneHHBIH
(C1-Cs) amxun, (Co-Cg)anxenmn, 3amenernstit (C-Cs) ankermi, (C,-Cg) aNlKUHI, 3aMeINeHHBIH
(C-Cg) amxummn, C¢—Cp apwin, 3amemenusiii Cg—Cyo apun, C,—Coo TeTEePOLVKIINII,
3amenteHHbIN Co—Czo reTeponUKIIII, apUIIATKIIT WK 3aMETeHHBIN apUIIaJIKIT;

W? npencrasnser coGoit W wm W, W npezncrasisier coboit R, -C(YHRY, -C(YHW?, -
SO,R’ mmu -SOZWS; a W’ IpEACTaBIAeT co00M YTIepomHOE KOJIBIO HIM TETEPOLHMKIL, T
rpyna W He3aBHCHMO OT APYTHX 3aMemmena 0-3 rpymmnamu RY;

X2 npencrasiser coboit C-R'®, u xaxmasn rpymma X' mesaBucumo IIPEACTABIIAET COOOM
C-R" um N;

xaxnas rpymma R® mesasucumo or APYTHX OpeacTaBiser coGoii ramoren, NR''R'Z,
NR'™OR", NR'NR"RY, N;, NO, NO, CHO, CN, -CH(=NR'), -CH=NHNR!,
-CH=N(OR"), -CH(OR"),, -C(=O)NR"'R", -C(=S)NR''R"?, -C(=0)OR"", (C;-Cs)amxmz, (C,-
Coankenun, (C,-Cg)ankummn, (Cy-Cg)KapGONMKINTAIKAL, BO3MOXKHO 3aMEIIEHHBIH apH,
BO3MOXHO 3amerneHusii rerepoapui, -C(=0)(Ci-Cg)amkun, -S(O)n(Ci-Cg)ankmn, apun(Ci-
Cg)amxmn, ORM wm SR';

xaxceiii R® wmn R' mesaucumo or npyrux mpesctapiaer coboit H, ramoren, NR!'R2,
NR'MOR", NR'NR"R, N;, NO, NO, CHO, CN, -CH(E=NR'), -CH=NHNR,
-CH=N(OR'"), -CH(OR"),, -C(=0)NR''R"?, -C(=S)NR''R'2, -C(=0)OR", R"!, OR" uym SR'!;

xaxceiit R wm R'? nesasucamo ot apyrux npezacrasisger coboit H, (C;-Cs)ankumn, (C,-
Ce)ankennn, (C-Cg)amkunmn, (Cy4-Cg)kapGONUKIMIANIKATL, BO3MOXKHO 3aMEIICHHBIA apui,
BO3MOKHO 3aMelleHHbil rerepoapui, -C(=0)(C;-Cg)amxmi, -S(O)n(Ci-Cs)ankun wm apun(C;-

Cs)anxum; maGo R'' 1 R' coBmectHO BMecTe ¢ aToMoM a30Ta, K KOTOPOMY OHU IIPHCOCIAHMHEHBI,
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o0pasyror 3-7-4ieHHBI TeTepOUMKIWI, MpudeM Moboi M3 aTOMOB yIiepoia B yKa3aHHOM
FETEPOLMKINYECKOM KOJIBIIE MOXKET OBITH 3aMeHeH Ha -O-, -S- wim —~NR®-;

rae xkaxapii (C;-Cgamxun, (Cp-Cglankenun, (Cr-Cg)amxuamn umu apui(Ci-Cg)ankun B
COCTaBe KaxJIoro R], Rz, R3, R4, RS, R6, R i R'? nesasucumo or JIPYTHX BO3MOYKHO 3aMEHICH
oxuuM i Gosee rano, ruapokcu, CN, N3, N(R*), wmm OR?; 1 rie oxun win 60jlee HEKOHLIEBBIX
aTOMOB yrJiepoja kaxnaoro ykazanHoro (C;-Cg)anxmia Moryr ObITh 3aMeHeHH! Ha -O-, -S- wm —
NR.

CornacHO ogHOMY BapHaHTy peamu3anuu n3odperenns @opmyssr 11 R! TIpeCTaBIAET
coboit (C1—Cg)ankui, (C,—Cg) ankennn wmu (Co—Cg)ankunrur. CornacHo elfe OTHOMY acleKTy
sToro BapuanTta peammsanuu R' mpencrasmser co6oii (C—Cg)ankum. COIACHO eme OXHOMY
acIeKTy 3TOro BaphaHTa peanmsamuu R' mpencrasmser coGoit mermn, CHOH, CH,F, srenmt
wma 5TuEMI.  COIVIaCHO NpEANOYTHTENBHOMY AacIeKTy OJTOrO BapHaHTa peamusamui R
npezacraBisier coboit mermn. CoryiacHO eme OJHOMY npe,unhonTem;HOMy acleKTy 3TOTO
BapHaHTa peau3anuu R! npexacrasisger coboii H.

Cornacno ogHoMy BapuaHTy peamusanuu Popmyist 11, R? npexncrasiser coboit H, OR?,
N(R,, N3, CN, NO,;, S(O),R?, ramoren, (C;—Cg)amawi, 3amemennsni (Ci—Cg)anku,
(C,—Cg)amxenmn, 3amemeHnbll (Cp—Cglankenun, (Cr-Cg)ankuHmw wWiId — 3aMEINCHHEBIH
(Cy—Cglanxunaun. CoracHO eme OJHOMY acleKTy OSTOr0 BapHaHTa pead3aliu, R?
npexcrasier coboit H, OR?, N(R?),, N3, CN, SR? wiu rasioren. CornacHo elie oqHOMY acIeKTy
3TOTO BapHaHTa pealn3anuu, R? npeacrasiser coboit H, OH, NH,, N3, CN umd rajiores.
CoryacHo ele OXHOMY acIeKTy 3TOTO BapHaHTa peaimsamud, R* npeacrasmser coGoit OR® wmm
ranoren, a R' npexacrasiaer coboit H, (C—Cg)amkun, (C—Cs) anxenwn wm (C,—Cg)ankuHm.
CornacHo eIe OJHOMY acIeKTy 3TOTO BapHaHTa peaamsamuy, R” npexcrasimser coGoit OR® win
F, a R! npeacrasmier coboit H, mermn, CH,OH, CH,F, srenmn wmm stumamt. CoriacHo
TIPEITOYTHTEIHOMY acIieKTy 3TOrO BapHWaHTa peanmsauuy, R® mpenctasiser coboit OH, a R
npencrasiger coboit H, merun, CH,OH, CH,F, srenun wm >tuaun. CorjiacHO eme OJHOMY
TIPEATIOYTUTEIBHOMY aCIeKTy 5TOTO BapHaHTa peammsamuu, R® mpencrasmser coGoit OR?, a R
npeacrasisieT coboit H. CornacHo eme oqHOMY IIpeANOYTHTEIFHOMY acleKTy TOr0 BapHaHTa
peanuzanimy, R’ npexncrasiser coborr OH, a R npencrasiier coboit H. Cornacho enie ogHOMy
MPEANOYTUTEIILHOMY acleKTy DTOr0 BapHaHTa peanu3alui, R? npexacTapiaer coboit F, a R!
npenctasiser codoit H, metun, CH,OH, CH,F, stermn wm stuamwi. COrjiacHO €iie OJHOMY

HpeIOYTHTEILHOMY ACIIEKTY 9TOI0 BApUaHTa peau3aliiy, R’ npencrasiser coboit OR? a R
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npefcraBisier cobod MeTwl. B 0coGeHHO IIPEANIOYTHTENHHOM aclekTe 3TOro BapHaHTA
peamusammy, R® mpeacrasiser coGoit OH, a R! npezcTaBisieT co00it MeTHII.

CornacHo ofHomy BapuanTy peamasamun dopmyms 11, R? npexncTasiser coboit H, OR?,
N(R®),, N3, CN, SR?, ranoren, (C,—Cg)amxui, (C;~Cg)ankermn mra (Cr—Cg)anxuamr. CormacHo
OIHOMY acTeKTy 3TOr0 BapHaHTa peammsanuu, R’ npexcrasiter coboit H mma F. Cornacno
TIPEOYTHTEIFHOMY AacleKTy 9TOro BapuaHTa peanms3anmy, R’ mpexcrasmser coGoit H.
CormacHo eme OIHOMY HpPEIIOYTHTENPHOMY acmeKTy 3TOr0 BapUaHTa peanmsaiuu, R’
npeacTasaer coboit H, R? npezcrasiser coboit OR® mmm ranoren, a R npexcrasmser co6oi H,
(Cr—Cg)amxuu, (C;—Cs) anxenmn umu (C—Cg)ankunnn. CornacHo eme OJHOMY acIeKTy 3TOTO
BapHaHTa peanmsaniud, R> npexcrasnser coboii H, R npezcrapigeT coboii OR* wm F, a R!
npeacrasinger coboit H, mernn, CHOH, CH,F, srenun wm stunmi. CorfiacHo elme OIHOMY
aCIIeKTy 3TOTO BapHaHTa peanmsanuu, R> npezcraBuser coboit H, R npencrasiser coboi OR?,
u R' npencrasmser coGoii Merm. CoracHo eme OJTHOMY aCIEKTy 3TOTO BapHaHTa peaju3aliii,
R? npezcTaBager coboit H, R? npezncraBisger coboii OH, u R! NIPENICTaBISIET CO0OH METHII.
CoriracHO eIne OJHOMY acmeKTy 3TOro BapHaHTa pealu3anud, R’ npencrasger coboii H, R
npezcrasiser coboit OR® wm F, u R! mpencrasnser co6oit H. CornacHo eme OIHOMY aCIIEKTy
3TOTO BapWaHTa peammsanuu, R’ npexcTasiser coboit H, R npenacrasiser coboit OH, u R!
npepcrasiser coboit H. CornacHo emme oZHOMY acleKTy 9TOro BapuaHTAa PeallM3alliy, KasK(bIi
u3 R', R’ u R’ npeacrasmser coGoit H, u R? npencrasiser co6oii OH.

Cormacro oxgHOMy BapuanTy peamusamuu Gopmyis I, R* npencrasnser co6oit H, OR?,
N(R?)z, N3, CN, SR?, ranoren, (C;—Cg)anxmi, (Co~Cs)ankeran win (C;—Cg)anxunmt. CoracHo
IPENOYTHTENHOMY aCIeKTy 3TOro BapuaHTa peammsamuu, R* npencrasmser co6oit OR®
CornacHo eme OXHOMY NpPEINOYTHTEAPHOMY acleKTy 3TOTO BapuaHTa peanmsarmu, RY
npezctasiset coboit OR?, R* mpencrasuser coGoit OR® wu ranoren, u R' npezcrasimter coGoit
H, (Ci-Cgamkmn, (C;—Cs) anxemmn mm (Cp—Cs)amkummn. CornacHo eme OZHOMY
TIpeINOYTHTEIFHOMY acIeKTy JTOTO BapWaHTa peaymsaiud, R’ npencrasuser coboit OR?, R?
npencrasiser coGoii OR? wmmu ranoren, a R' npexncrasuser co6oit H. Cornacro eme OJHOMY
IPEANOYTHTENEHOMY aCIIEKTy 3TOr0 BapHaHTa peaumsamumu, R’ npeacrabuser coboit OR?, R?
npezcTasiseT coboit OR® wmm ranoren, R® npexcrasiser co6oii H, n R mpencTasier coboit H,
(Ci—Cg)amxmn, (C;—Cs) amkenmn wmma  (Cp—Cglamxuumn. CorsiacHo — emme OJTHOMY
IPEAOYTATENLHOMY BapHaHTy peanmsaimn R* npencraBmier coboii OR? R? HPEACTaBIIACT

co6oit OR® wm F, u R! npezacrasisger coboit H, merwn, CH,OH, CH,F, sTeHMsT Wiy STHHUIL
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CornacHo emie OJHOMY INpeNOYTHTENBHOMY acleKTy STOTO BapHaHTa peammsauud, R
npezncrasmser coboit OR?, R? mpencrasmster coGoit OR® mmu F, R npencrasiser co6oii H, u R!
npencrasasger cobott H, mermn, CH,OH, CH,F, stenmn umn stunmn. COITacHo eme OTHOMY
TPEATIOYTHTE-HOMY acIeKTy TOro BapuanTta peanmsammy, R* u R? HesaBucuMo apyr ot apyra
npexcraBisior coboit, OR® wu R npencrasisier coboit Merwn. CornacHO e€IIe OXHOMY
TPEIHOYTHTENHHOMY aCHeKTy 9TOro BapHanTa peammsanuy, R* u R* HesasucuMo apyr ot apyra
npexcTaBIIoT coboit OR? R’ npeacrapusger cobod H, u R! MpEACTaBIAeT CO00M METHIL.
CoracHO eIle OXHOMy MpEMOYTHTCIHLHOMY acIeKTy 3TOro BapHaHTa peammsamuyu, R m R?
COBMECTHO IpeACTaBIAIOT coboit —O(CO)O-, R® mpexncraemser coboit H, u R' mpencrasnser
coboit mermia. CoriacHO ele OIHOMY IIPEANIOYTHTENHHOMY acleKTy O3TOr0 BapHaHTa
peanu3anuy, OAUH U3 R* u R? npezcrasiaer coboit OR?, a mpyroii us R* u R? NpeAcTaBIIAeT
coboii OH. CornacHo enie 0IHOMY IIPEAIIOYTHTEIHHOMY acleKTy 3TOTO BapHaHTa pealld3allvy,
omun w3 R* u R? npezcrasisier co6oit OR?, rae R* ne npexncrasser co6oit H, a apyroit us R* n
R? mpencrapmser coboit OH, R’ mpeacrasmser co6oit H, u R' npeacrasiuser coGoii mern.
CoryacHo emle OJHOMY HpENNOYTHTCIPHOMY acHeKTy 3TOTO BaphaHTa peammsaiud, R* u R
npencTaBaoT coboit OH, R® mpexcrasmser coGoit H, u R' npencrasmter coGoit merw.
CornacHO eme ONHOMY IPEAHOYTHTCIBHOMY AacleKTy 5TOTO BapHaHTa peanmsanmd, R
npexncrapngeT codoit OR?, R? mpeacrasiser co6oit OR® mwm F, u xaxasii u3 rpym R! u R
npeactasier coboit H. CornacHo eine ogHOMY IIPEANOYTHTEIHHOMY ACIEKTY 3TOTO BapHaHTa
peaym3anymy, R* u R® nesaBrCHMO npencraBImor coboit OR?, u R' npencTasisier coboit H.
CornlacHO elIe OJHOMY INPE/TIOYTHTETLHOMY aclekTy 3TOro BapuanTa peammsamui, R' u R
HE3aBHCHMO TIPEICTaBIAIOT co60ii OR?, u kaxmpni m3 R' u R® mpencrasmser coboit H. Cornacuo
ellle OIHOMY NPEANOYTHTEIHHOMY aCIIeKTy STOTO BapHaHta peanmmsamuu, R* m R? coBMmecTHO
npencTaBsioT coboit —O(CO)O-, n kaxxmsii m3 R! 1 R® npexcrasmser coGoii H.

Cornacno ogHOMY BapuaHTy peammsanuu Dopmysl 11, R’ npencraeiser coboi H, OR?,
N(RY,, N3, CN, SR, ranoren, (C,—Cg)ankumi, (C,—Cs)ankermn wim (C,—Cg)ankunni. Cornacuo
elle OJHOMY acCIleKTy 3TOr'0 BapHaHTa peanu3alyy, R® npeacrasiger coboit OR?, N(R?),, N,
CN, NO,, S(O).R?, -C(=0)R", -C(=0)OR", -C(=0)NR"'R"?, -C(=0)SR", -S(O)R"", -S(O),R"!,
-S(O)(OR™), -S(0),(OR"), ~SO,NR''R?, ranores, (C;—Cg)axu, (C4—Cs)xapOOIMKITHIIATKII,
samemerHsI (C1—Cg)amkui, (Co—Cg)ankenun, 3amemennsli (C,—Cg)amxenm, (C,—Cg)anmkuHmu,
samemeHHbI (Co—Cg)ankunann wim apun(C;-Cg)ankun. CoriacHo eme OJHOMY acleKTy 3TOTO

papuanTa peammsanun, R® npencrapmser co6oit OR?, N(R?),, N3, CN, NO,, S(O),R?, -C(=0)R"},
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-C(=0)OR", -C(=0)NR''R", -C(=0)SR"., -S(O)R"!, -S(0),R", -S(O)(OR"), -S(O)(OR™),
—SO,NR''R??, rajores, (Ci—Cg)ankmi,  (C4—Cg)kapOOnUKIAIATKIL, 3aMeICHHEII
(C1—Cg)anxu, (Co—Cg)ankenmn, 3amemennsiit (C,—Cg)ankenmt, (C;—Cg)alKuHII, 3aMeIeHHBIH
(Co—Cg)anxunmn wm apun(C;-Cg)amxumn, 1 R® npencrasiser coboit H, N3, CN, (C—Cg)anxmun,
(Cr—Cglankenmn mwma (C;—Cg)ankuamn. CornacHo eme OXHOMY acleKTy 93TOro BapraHTa
pearmsarmu, R® mpencrasmser co6oii OR?, Ni, CN, S(O).R?, -C(=O)R", -C(=0)ORY, -
C(=0)NR''R"”, -C(=0)SR", -S(O)R", -S(O),R", -S(O)(OR'"), -S(0),(OR'), ~SO,NR!'R'2,
rangores, 3samewmeHusii  (Ci—Cganmkun, (Cr—Cg)ankenun, 3amemennsii  (Cy—Cg)aakeHu,
(Cy~Cg)anxunwn win 3amemennsiii (Co—Cg)anxuamr; R npenacrasisgeT coboit H, N3, CN, meru,
aTeHun wi stuEMT; R npeacrasaser coboit OR?, u R? mpencrasiger coboit H. Cornacho eme
OJIHOMY aCIIEKTy 9TOrO BapuaHTa peanmsarui, R® npencrasnser coboit OR? N3, CN, S(O).R? -
C(=O)R", -C(=0)OR", -C(=0)NR''R", -C(=0)SR'!, -S(O)R'!, -S(O),R", -S(O)(OR'), -
S(O)Z(OR“), —SOzNR“RIZ, TaJloOreH, 3aMCINCHHBI METWI, JTCHWI, 3aMCIICHHBIM 3TEHWMI,
STUHWI WIH 3aMeIeHHEBIH STHHHUIL, R® npencrasier coboii H mmm Na, R* NpeAcTaBiIgeT co0oi
OR?, R® mpexncrasmser co6oii H, u R npezncrasiser coboit F mmu OR®. CornacHo eme ogHOMYy
acIeKTy 3TOr0 BapHaHTA PCajH3aliMy, RS npencrasaser coboit OR’, Ni, CN, S(O).R? -
C(=0)R"!, -C(=0)OR", -C(=O)NR''R", -C(=0)SR'!, -S(O)R'!, -S(O),R"’, -S(O)(OR"), -
S(O)z(OR”), —SO,NR!'R"?, TaJIOTCH, 3aMCMICHHBIA METHJI, STCHUWJ, 3aMEIICHHBIM OJTCHMI,
STHHWI WY 3aMEIUCHHBIN dTHHHII, R® npencrasinger cob6oii H umu N, R* OpeacTaBIseT coOoH
OR? R® npescraBster coGoit H, R? npencrasiser coboit OR? u R! npeacrasiser co0oi MeTun,
CH,OH, CHoF, oremmn wm stuamn. COITacHO elle ONHOMY AacHeKTy STOro BapuaHTa
peammsamuu, R® npeacrasmser coboit OR? Ns, CN, S(0)R?, -C(=O)R", -C(=0)OR", -
C(=0)NR''R?, -C(=0)SR", -S(O)R", -S(O)R"!, -S(O)OR"), -S(O),(OR'), —SO,NR!'R?,
TajioreH, 3aMeICHHBIA METHII, TCHUII, 3aMEIIEHHBII STeHMII, STUHHII WM 3aMEIICHHBIA STHHML,
R u R® npencrasnsor coboii H, R u R* mesasucumo upezncrapmor coboit OR?, u R!
npencrasisier co60i metwin. CornacHo ele OXHOMY acIieKTy 3TOro BapHaHTa peanmsarmu, R®
npencrapsier coboit OR?, Ni, CN, S(O)R’ -C(=O)R", -C(=0)OR", -C(=O)NR!'R"?, -
C(=0)SR", -S(O)R', -S(O)R', -S(O)OR"), -S(O)(OR'), -SO,NR'R' ranores,
3aMEIICHHBIN METHJL, STCHWI, 3aMEIIECHHBIH TeHUI, STHHII WA 3aMelIeHHBIH STHHII, KaXKIBIH
R, R*uR’ npezncrasnser coboit H, u R? 1 R* Hesasucumo npencTaBisioT coboit OR®. Cornacro

elle OXHOMY acCIeKTy JTOrO BaphaHTa peanmsamuu, R® npencraBmster coboit OR?, N3, CN,
S(O)R?, -C(=O)R", -C(=O)OR", -C(=O)NR"R', -C(=O)SR', -S(O)R", -S(O)R', -
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S(O)(OR'), -S(0)(ORM), —SO,NR"'R"?, ranoren, savmemennsit METHJI, OTCHWI, 3aMEICHHBII
STCHWII, STHHWI WIM 3aMEUISHHBIA OTHHMHIIL, R*u R ipeacTaBIAoT coboit H, R*> u R*
npeacTasIaoT codoit OH, u R’ npezcrasiier coboi MeTuI. COrIacHO elre OJHOMY aclekTy
sToro BapuanTa peammsanuu, R® mpencrasiser coGoit OR?, N, CN, S(O).R? -C(=O)R'!, -
C(=0)OR", -C(=O)NR''R", -C(=0)SR", -S(O)R"!, -S(O),R", -S(O)OR'), -S(O),(OR™),
—SOzNR“Rlz, rajoreH, 3aMEIIEHHBIM METHJ, 3TeHWI, 3aMEUICHHBIM OJTEHW, STHHWI WIN
3aMemmenHsIH >tramI, kKaxmeit R', R? u R® npexcTasiser coboit H, u R u R* HpeACTaBIIAIOT
cobott OH. CornacHo eme OQHOMy acIeKTy 3TOTO BapHaHTa peanmsauun, R® NIpeJCTaBIIIeT
coGoit OR?, N3, CN, S(0).R?, -C(=O)R ", -C(=0)OR", -C(=0)NR"'R'?, -C(=0)SR"!, -S(O)R", -
S(O).R', -S(O)(OR“), —S(O)Z(OR”), —~SO,NR"R'?, ranoren, zamemenmsrit METHJI, ITCHHI,
3aMeIICHHEI STSHA, STHHII WM 3amemenssii stuamy, R 1 R npexcrasmsior coboit H,R*u
R* comecTHO npezncTaBsor coboit —O(CO)O-, u R! npeacrapirier coboit metwir. CormacHo
ellle OHOMY acCIeKTy 3TOTO BapHaHTa peammsarmy, R® npencrapiater coboir OR?, Nj, CN,
S(O)R?, -C(=O)R', -C(=0)OR", -C(=O)NR'R'2, -C(=0)SR', -S(O)R", -S(O)R!, -
S(O)(OR'), -S(0)(OR™), —SOzNR”RlZ, rajloreH, 3aMeleHHBId METHII, 3TEHHI, 3aMelleHHbII
9TEHWI, 3THHWI WIX 3aMENCHHBINA STHHII, KaXKIBIH Rl, RPuR’ npencrasiser coboit H, u R? u
R’coBMecTHO TpencTaBISIOT COGO ~O(CO)O-. CornacHo elue OJHOMY acleKTy 3TOT0 BAPUAHTa
peammsarun, RS npeacTaBsier co6oi OR? Nj, CN, S(0).,R?, -C(=O)R!, -C(=0)OR'!, -
C(=0)NR''R", -C(=0)SR", -S(O)R", -S(O):R"!, -S(0)(OR"), -S(O)(OR"), ~SO,NR!'R?,
rajloreH, 3aMeIICHHBIA METHII, 3TCHNU, 3aMEIICHHBINH STEHII, STHHUI WM 3aMENIeHHBIM STHHIL,
kaxpii R! n R® npeacTaBieT coooit H, R? u R* mezapucumo npenacTasisoT coboit OR?, u R’
npeacraBiier coboit Ns.

CormacHo omHOMY BapHaHTy peamusamud Dopmymsr II, kaxmsii R? u R* MIpEeACTaBIET
coboit OR?, u o Menbmei Mepe omus u3 R', R® wm R ne npexacrasister coboii H. Cormacuo
eIle OHOMY acIeKTy 3TOTO BapHaHTa peanu3anmu, Kaxmsii R u R npezcraBiser coboit OR?,
n R! npencrasisier coboit  (Cr—Csg)amxmn, 3amemennsiii (C—Cg)amxmi, (Cy—Cg)ankeHu,
samerennslid (Co—Cs)amxenm, (Co—Cg)ankusm, 3amemennsiii (C,—Cs)amkurnn wma apu(C-
Cs)ankun. CoryacHo erme ofHOMY BapuaHTy peanmsamuy, Kaxasii R” u R? npeacrasiser coboit
OR* u R® npezncrasiser cobort (Cy—Cg)amkun, 3amemernsii (Ci—~Cg)ankun, (C,—Cg)ankermu,
samemeHHbH (Co—Cs)ankenmn, (Co—Cg)amxumm, 3amemennsiii (Co—Cg)amxuaun uma apuwi(C-
Cs)ankmwi. CornacHo emie OJHOMY acleKTy STOTO BapHaHTa pealm3anmuu, kaxnmeii RZ m R*

npezacraeinser cobot OR® u R’ mpexcrasiser coboit OR®, N(R"2, N3, CN, NO,, S(O).R?,
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raoreH, (C;—Cglamxwi, 3amemenHbiin (C1—Csg)amxmi, (C,—Cg)ankeHwn, 3aMemeHHBIN
(Co—Cs)amxenmn, (C,—Cgankuumi, 3amenieHHBIH (Co—Cs)amkuamn wmi  apui(Ci-Cg)aaku.
CorTacHo ele OTHOMY acHeKTy 3TOTO BapHaHTa peammsamum, Kaxusti R u R* npencrasmser
coGoit OR?, u R® mpencrasmier coboit OR?, N(R®),, Ni, CN, NO,, S(O).R? -C(=O)R!!, -
C(=0)OR", -C(=0)NR''R'?, -C(=0)SR', -S(O)R", -S(O),R'!, -S(O)(OR"), -S(O),(OR™),
—SO,NR'R", ramoren, (C;—Cg)anmxun, samemensniii (Ci;~Cg)amxmn, (Co—Cg)anxenmu,
samemeHnslt (C,—Cs)ankenun, (C,—Cs)ankunmn, 3amemeHusit (Co—Cg)amkunmwn wm apui(Ci-
Cg)amkmin. CormacHO eme OXHOMY aclHeKTy O3TOI'0 BapMaHTa pealu3aluy, u R%, u R*
npexcrasamor coboir OH, n R® mpencrapmser coGoit OR?, Ns, CN, S(O).R?, -C(=O)R, -
C(=0)OR", -C(=0)NR'R' -C(=0)SR", -S(O)R", -S(O)R!!, -S(O)(OR'), -S(0),(ORM),
~SO,NR!'R'?,  ranores, (Ci—Cg)ankmn, 3amemennsiii (C—Cg)amkmn, (Cr—Cg)ankeHun,
samenieHHB (Cy—Cg)ankenun, (C,—Cs)ankunaun wm 3amemieHHAbIA (Cy—Cg)aIKuHAIL.

CornacHo eme ogHOMYy BapuaHTy peammsamud Dopmynsr II, xaxmwiid R' u R?
npencrapmser coboit H, omun m3 R® u R* mpencrasmaer coboit OR?, a mpyroit u3 R® u R*
npencrasiier  coboit  (C—Cglamxkmn, 3amemennbsiii  (C—Cg)ankmn, (Cr—Cg)ankenun,
samemeHHbI (Co—Cg)ankennn, (C,—Cs)ankuawn, 3amemmenusiii (Co—Cg)amxuaun wmu apuwi(Ci-
Cg)amxm. COracHO eme OZHOMY acIeKTy 3TOTO BapuaHTa peammsarud, kaxmsii R' m R?
npencTaenger coboit H, omun m3 R’ u R* mpencrasmser co6oit OH, a npyroit m3 R® u R*
npencrasiuger coboit  (C—Cglamkun, 3amemenssii (Ci—Cg)amkmn, (Cr—Cg)ankenu,
3amemeHHbn (Co—Cs)amkennn, (C—Cs)ankunamn, 3amemerrsii (C,—Cg)ankuamn win apuwi(Ci-
Cs)anmkmi.

CornacHo eme oxHOMY BapHaHTy peanusammu Copmyisr 11, R® npejcrasiser coboit OR?,
N(R%z, N3, CN, NO,, S(0).R?, -C(=O)R"", -C(=0)OR"}, -C(=0)NR''R", -C(=0)SR", -S(O)R"’,
-S(OXR",  -S(O)OR'),  -S(0)(OR'), -SO,NR'"R",  ramoren, (C;~Cs)amxun,
(C4—Cs)xapbomuxmmnankmwi, 3ameineHabl  (C—Cglamkmn, (Co,—Cg)ankeHwn, 3aMeIleHHbIH
(C—Cs)ankenmn, (Co—Cg)anxunwi, 3amermteHHbI (Co—Cg)ankuamn wim  apuin(Cq-Cg)ankuir.
CorracHO ele OHOMY acCHEeKTy 3TOr0 BapHaHTa peau3alluy, R’ npexncrasnser coboit H, OR?,
N(R,, N3, CN, SR?, ranoren, (C;—Cs)ankui, (C,—Cg)amkenun uin (C,—Cg)ankuaui. Cornacao
elle OAHOMY aclekTy 3TOr0 BaphaHTa peaus3allid, R’ npencrasiier coboir H, N3, CN,
(C1—Cg)amxmn, (C—Cg)ankenun wim (Co—Cg)ankunamn. CornacHo eme OJHOMY AacCleKTy 3TOTO

BapuaHTa peai3alyd, R! npeacrasisger coboit H, merun, CH,OH, CH,F, sTeHun uix 3THHHIL.




10

15

20

25

30

35

18

CornacHo ere 0JHOMY acIeKTy 3TOTO BapHaHTa peanusamyd, R nupexacrasisier coboit H, Meru,
CH,OH, CH,F, srenun wim tusmn, u Kaxmsii R® u R* ripencrasisger coboit OR®. Cormacuo
ellie OAHOMY acIIeKTy 9TOTO BapHaHTa peamu3anud, R’ upezcrasiger coboit H, merun, CH,OH,
CH,F, sTeHWI Wiy STMHWI, KAl R*u R* npencrasiger coboit OR% u xaxmwii R® u R®
npencrapiger coboii H. CoryacHo emre ogHOMY aclekTy 3TOTO BapHaHTa peaadsaiyd, R’
npezcrasinger codoi H, N3, CN, MeTw1, 3TeHII Wik STHHWI, R* npeacrassger coboit OR?, u R®
npescrapaer cobon H. CormacHo eme OJHOMY acleKTy 3TOrO BapuaHTa peamisanum, R°
npezcraBister coboit OR? N, ranoren, CN, MeTwi, 3aMeleHHEIH METHII, 3TECHWI, 3aMENIeHHEIH
9TEHMIT, STHHI WX 3aMelleH bl >TuamT; R’ npencrasinser coboit H wm Ns; R* npeacrasiser
co6oit OR?; R® npencraBiser coboii H; u R® npezcrasiser coboir OR®. CornacHo eme ogHOMy
aCIeKTy 3TOTO BapHMaHTa peammsanuy, R® npencrapiger coboit OR®, Ns, ranoren, CN, merui,
3aMEINCHHBIH METHII, STCHWII, 3aMEMICHHBIN STCHII, STHHII MM 3aMelleHHsI stuamt, R u R
npencrasinsior coboit H, 1 R* u R* mesasucumo npejcraBIAoT coboit OR®. CormacHo eme
OZTHOMY aCIIeKTy JTOr0 BapuaHTa peammsaruu, R® npezcTavaster coboit OR? Ns, ramoren, CN,
METHUJI, 3aMEIIECHHBIA METHI, STEHWI, 3aMEIIEHHEIH STCHMUI, STHHAI WX 3aMEICHHbIH STHHIIL,
R u R° npencrasisor coboit H; u xaxmeii R? u R* npencrasnger coboit OH. Cornacuo eme
OITHOMY aCIIeKTy 3TOTO BapHaHTa peammsarmu, R® npexcraggeTr coboit OR® Nj, ramoren, CN,
METHUJI, 3aMEIICHHBIN METWI, STEHWI, 3aMEIICHHBIH STCHMII, STHHII WIA 3aMEIICHHbIH ITHHHIL,
R’ u R’ mpexcraBismor coboit H; u R> u R* cosmectno npencrasisgior coboit —O(CO)O-.
CornacHo emme ogHOMY acIeKTy 3TOr0 BaphaHTa peanusauuy, R npeacTasiseT coboit OR? Ns,
ragores, CN, MeTWi, 3aMelIeHHBI METWI, 3TEHWI, 3aMEMCHHBIM STEHWI, J>THHHI I
3aMemeH kI STHHIT, R> npezcrasnser coboit H; R? u R* nesasucumo MPeACTaBIIOT co0oii
OR? u R’ npeacraBaier coboir N;. CormacHo eme OZHOMY acmekTy 3TOrO BapHAHTA
peammsanun, RS npencrasisier cob6oi N, rajgoren, CN, MeTws, IHAPOKCHMETIUI, STEHUI WA
atiHu. COIacHO emle OHOMY acleKTy 3TOro BapuaHTa peammsamun, R® npencrasnser co6oit
N3, ramoren, CN, MeTwl, THAPOKCHUMETHI, STEHWI WIA STUHHI; R! npencraBisier coboi H,
metun, CH,OH, CH,F, stenwn wim stuHWT, u xaxaeni R u R? npexncrasiser coboit OR?.
Cornacro eme OgHOMY AaCIEKTy 3TOro BapuaHTa peamusamud, RS IpEACTaBIgeT coboi Nj,
rajored, CN, METHI, THAPOKCUMETUN, TEHHI MM STHHWT, R mpezcraBiier coboit H, meTui,
CH,OH, CH,F, 5TeHuI Wiy STHHUI; KaXbIi R*u R* npeacrasiusger coboit OR?; u kaxpii R u

R® npencrasisaet coboii H.
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CornacHo ompoMy BapuanTy peanmzanuu Popmymsi II, R’ npejacTaBnser coboi H, -
C(=0)R', -C(=0)OR", -C(=0)SR! mn
O

—
W2
COrJIacCHO TpPeJIOYTHTENFHOMY acTeKTy 3TOTO BapuaHTa peammsamui, R’ npexcrasimser coGoii
H. CoriacHO eme OJHOMY MpEJHOYTHTCIBHOMY acIeKTy JTOr0 BapHaHTa peammsaumy, R’
o ~—mpll
npenctasipieT coboit -C(=O)R’". CornacHo emje 0JHOMY NPEANOYTUTEILHOMY acleKTy 3TOTO
BapuaHTa peamusamuy, R’ mpencrasmser coboit -C(=0)R", rae R'! mpexcrasmser coboit (C;-

Cs)anxmi. CoriacHo €e1iie OTHOMY NPEATIOUTHTEIEHOMY aclleKTy 3TOTO BapUaHTa pealu3allui, R’

npeAcTaBIsIeT coOoi

Cornacno ogHoMy BapuaHTy peanusanuu ©opmynst 11, X' npencrarmnser co6oit N i C-
R™. Cormacro eme OIHOMY acleKTy 3TOr0 BapHaHTa pealn3alldu, X! npencrasister coboit N.
CoriacHoO eme OJHOMY acIeKTy STOTO BapHaHTa peanmsanuu, X' mpencrasmser coGoit C-RC.
CoryacHO eme OOHOMY acHeKTy 3TOro BapHaHTa peaj3allvy, X2 npenCTaBﬁﬂeT coboit C-H.
CorlacHo emle OJJHOMY acTIeKTy 3TOTO BapHaHTa peanmsamuy, X' mpeacraBiier coboit N, u X
npencrasisier coboir C-H. CormacHo eme OZHOMY acleKTy 3TOr0 BapHaHTa peajIv3allvH, X!
npencrapnser coboii C-R', u X* mpencramaer coGoir CH. CoriiacHo emmie OZHOMY acIEKTy
5TOT0 BapUaHTa peaan3alidH, X! npencrasister coboit C-H, u X2 npexcrasiger coboir CH.
CorJacHO eIme OHOMY acleKTy 5TOT0 BapHaHTa peammsauyy, X' npexcrasiser coboit CR'C, u
R® mpencramser coGoit OR?, Nj, ramoren, -C(=O)R!!, -C(=0)OR!, -C(=O)NR''R", -
C(=O)SRY, -S(O)RM, -S(0),RY, -S(O)OR'), -S(O)(OR"), —-SO,NR'R", CN, wmerun,
3aMEIEHHBI METWI, 3TEHWI, 3aMEIISHHBIA STCHWI, OSTHHWI WIM 3aMENICHHBIH ADTHHHUIL
CornacHo elle OZHOMY acIEKTy 3TOr'0O BapuaHTa pealn3alini, X! npesacrasisger codoit CR'?; X?
npezncTasiger codoit CH; u RS npencrasiser coboit OR?, N3, ramoren, CN, MeTHII, 3aMEICHHBIHI
METHII, 3TeHUI, 3aMEICHHBINA 3TCHII, STHHWI WU 3aMEIIeHHbI 3TrHAI. COrnacHo ele OfHOMY
acHeKTy 3TOr0 BapHaHTa peaau3allid, x! [IpeACTaBIsAeT coOoH CR'; X? IIpeJICTaBIsIeT COOO0H

CH; R! npeacrasisger codoit H, metwn, CH,OH, CH;F, s>TeHMI Wid STHHIIL, R? NpEACTaBISET
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coboii H; xaxmeri R u R* npencraBmter coGoit OR* u R® npezcTaBisger coboit OR?, Nj,
ramored, CN, MeTu, 3aMeINeHHBI METWI, JTEHWI, 3aMCIICHHBIA ODTCHWI, OSTUHWI WA
3aMCINCHHBIH OTUHWI. COINAcHO eINe OJHOMY acCIleKTy 9TOrO BapHaHTa peaum3anuu, X
npezncrasmter coboit C-R1%; X2 npencrasiszer coboit CH; R! npexncrasisier codor H, mermi,
CH,OH, CH,F, srennn mmu >tiHAT, Kaxapii R® u R® npeacTapiser coboit H; xaxmeii R? u R*
npeacrasiser coboit ORY; u RS IpeICTaBIAeT cO00H MEeTWw1, THAPOKCUMETH, N3, TaJloreH Win
CN. CoryracHo eIle OfHOMY acleKTy 3TOTO BapHaHTa peanu3aruu, X npencrasigeT coboi N, i
R® upencrasmser coboit OR? Ns, ramoren, -C(=O)R", -C(=0)OR', -C(=0)NR''R"?,
C(=0)SR", -S(O)R", -S(O):R, -S(O)OR!), -S(O)%(OR'), —SO,NR'R'?, CN, wmerus,
3aMCIICHHBI METHI, 3TEHWI, 3aMCIICHHBIA 3TEHWI, STHHWI WIHA 3aMelleHHBN STUHMWIL
CornacHo erme OJHOMY aCIIEKTy 3TOr0 BapHaHTa peamusalluy, X' IpeicTaBuser coboit N; X2
npencrasizer coboii CH; a R® npezcTasngeT coboit OR?, N3, ranoren, CN, MeTHII, 3aMeIeHHbIH
METHMII, STEHMII, 3aMEIIECHHBIH STCHWI, STHHUII WIA 3aMeIeHHBIH STHHAI. COrIacHO eIle 0THOMY
acCIEKTy 3TOI'0 BapHaHTa peau3alldu, X! npezcrapnser coboit N; X° npexacrasiser coboii CH;
R! npencrasiger coboit H, mermn, CH,OH, CH,F, srenun nim 3TUHAT, R3 MpeAcTaBiieT coboi
H; xaxmeiit R? u R* npeacrasmser co6oit OR?; u R° npencTasieT coboit OR?, Nj, ramoren, CN,
METHIII, 3aMEIIECHHBIA METHII, STCHUII, 3aMCICHHBIA STEHU, STUHHI WIA 3aMEIICHHbIN STHHHIL
CornacHo emie OHOMY acCIeKTy STOTO BApMaHTa peanwsamiu, X mpeacraBmser coboi N; X2
npencrasuser coboit CH; R! npexcrasiaser coboit H, mermn, CH,OH, CH,F, srenun wm
sremmT; Kaxmsit R u R npencrasnser coboit H; xaxasiit R? u R* npencrasnser coboit OR% u
R® npencrasiser co6oi METHII, THAPOKCUMETHI, N3, raored wii CN.

Cornacuo eme onHOMy BapuaHTy peanusanuu @opmynsr I, xaxmsii R® mesasmcumo
npezcraeiser co6oit ranoren, NR''R”, N(R')OR", NR''NR'R'?, N3, NO, NO,, CHO, CN, -
CH(=NR'), -CH=NHNR", -CH=N(OR'!), -CH(OR!), -C(=O)NR'R2, -C(=S)NR'RY
-C(=0)OR'!, (Ci-Co)amxun, (Cp-Cg)anmxennn, (C-Cg)anxunmn, (Cs—Cg)kapGonuKImIanKu,
BO3MOMKHO 3aMCIICHHEIA apwi, BOSMOXHO 3aMemleHHbIA rerepoapmi, -C(=0)(Ci-Cg)amxm, -
S(0)(Cy-Cg)ankmn, apun(C;-Cg)amxer, OR'! wm SR'!. Cornacro eme OHOMY acCHEKTy 3TOr0
BapHaHTa pealu3aluy, KaXIsii R° Hesasumcumo IpeacTaBieT coboi ranorew, NR”RIZ,
NR'MOR", NR"NR''R", OR! wm SR!'. Cornacro eille OJHOMY acleKTy 3TOr0 BapHaHTa
peanwsammy, Kaxgas rpymma R®  HesaBucumo npezcrasisger coboit ramoren, NR'MR!?
NR'")OR", NR"'NR"R", OR" wm SR', u R! npencrasuser coboit H, merun, CH,OH, CH,F,

srerun wiu stuHWI. CoriacHo €IIc OAHOMY acCHEKTy JTOr0 BapHMaHTa peaau3allud, Kaxmaas
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rpymmna R® nesasucumo NIpEACTaBISIET COOOMH IajIoTeH, NR“R”, N(R“)OR“, NR“NR”RIZ, OR!!
um SR", u R’ npexcrasnser coboit H, ranoren mwm NR''R'%. Cornacuo eme OHOMY acCIEeKTy
3TOr0 BapHaHTa pealu3aluy, Kaxsjas rpynma R® mHesaBucHMO mpencTaBiser coboit rajoreH,
NR”Ru, N(R“)OR“, NR! 1NR”RIZ, OR" wm SR“, u R’ npeacrasisier codoit H, ragoren wm
NR”Rlz, u R} npeacrasisier coboit H, merun, CH,OH, CH,F, stenun wm s>tuamwr. CornacHo
elle OHOMY NPEINOYTHTENFHOMY AaCIEKTy 9TOro BapuadTa peammsamuu, R® mpescrasiser
coboit NH,, u R’ npexcrapisier coboii H wmmm ramoren. CormacHo eme ogHOMY
TIPE/NOYTUTE-HOMY aCIeKTy 3TOTO BapHaHTa peammsamuy, R® mpexcrasmser cobott NH,, u R’
npencrasiser coboit H wm ramoren, u R! npexcrasager coboit H, merun, CH,OH, CH,F,
3TeHHI WId 3THHUI. COrNacHo ele ONHOMY NpPEIIOYTHTEIBHOMY ACIEKTY 3TOrO BAapHAHTA
peanusaluy, Kaxzaas Ipynna R® u R° npexacrasiier coboii NH;. CornacHo eme omsoMy
NPCANOYTATEIBHOMY aCIekTy 3TOr0 BapHaHTa pealu3alyy, Kaxmas rpymma R° u R’
npezncraBiier coboit NH,, u R! npeacrasiaser coboit H, metun, CH,OH, CH,F, srenun wm
otuHmI. COITAacHO elle OJHOMY NpEANIOYTHTENEHOMY aclekTy 3TOTO BapHaHTa peanmsanuu, RS
npencrasnser cobor OH, u R’ mpemcrasmser co6oit NH, Cormacho elle  OJHOMY
IPEATNOYTHTENEHOMY aCIeKTy STOrO BapHaHTa peanmsanud, RS npencrasnser coboit OH, u R’
npeacrasisier cobori NH,, a R! npexacrasisger cobort H, merwn, CHOH, CH,F, stenun mm
STHHMIL.

CornacHo eme omHoMy BapuaHTy peamuzauuu Popmymsr II, kaxmas rpymia R
HE3aBHCHMO Hpexncrasisier coboit, H, ramoren, NR''R'?, N(R“)OR“, NR”NR”R”, N3, NO,
NO;, CHO, CN, -CH(=NR'), -CH=NHNR'!, -CH=N(OR"), -CH(OR'),, -C(=0)NR''R?,
-C(=S)NR''R™, -C(=0)0R", R", OR" wm SR". Cornacmo eme OJHOMY acCHeKTy 3TOro
BapHaHTa peaju3aluy, kaxzas rpymnma R' npencrasmser coboit H, rajgores, CN MM BO3MOKHO
3aMEIICHHEIN reTepoapuil.

CornacHo ewe ogaoMy acrekry coenunenus Gopmynsi I npencrasnens: Gopmyioii I1:
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®opmyna Il

W GapManeBTHIECKU IPUEMIIEMOH CONIBIO YKAa3aHHKIX COSAMHEHHUM;

rae:

R! npencrasisger coboit H nma CHs;

KaKJas TpyIIa RZ, R3, R* wim R’ nesasucumo npezacrasiter coboit H, OR?, N(R*),, N,
CN, NO;, S(0),R°, ramoren, (C,—Cglamxmn, (Cs~Cg)kapOOIMKIMIAIKAI, 3aMeICHHbIH
(C1—Cg)anxun, (C,—Cg)ankenmn, 3amemennsiil (Co—Cglankenmt, (C,—Cg)aaKuHuI, 3aMEIEHHBIA
(Co—Cg)amxunmn umu apui(C,-Cs)anku;

WK J100bI€ IBE U3 TPy R% R’, R* wm R’ IIpH COCEIHMX aToMaX yriepoAa COBMECTHO
npeacTaBsroT coboit —O(CO)O- i coBMECTHO BMECTE ¢ KOJNBIEBEIMUA aTOMaMM yIiepoza, K
KOTOPEIM OHU IPUCOEAUHEHEI, 00pa3yIOT ABOHHYIO CBS3b;-

R® npencrasmaer cooii OR?, N(R®),, N3, CN, NO,, S(0).R?, -C(=0)R"!, -C(=0)OR"}, -
C(=O0)NR''R'?, -C(=0)SR"!, -S(O)R', -S(O),R", -S(O)(CR'}), -S(0),(OR"), ~SO,NR''R'?,
ranore, (Ci—Cglamxun,  (Cs4—Cg)xapbormkmmnankun, — 3amemennsii  (C;—Cg)amkui,
(C—Cg)ankenm, 3aMenIeHHbIH (C—Cg)ankenn, (Co—Cg)anxunm, 3aMEIICHHBIN
(Co—Cg)anxummn wma apun(Ci-Cg)amxmn, mwm RS u R coBMecTHO mpeacTaBisior coboil —
O(CO)O-;

rae Kaxpeii (Ci-Cg)amxun, (Cp-Cglankxenmn, (Cr-Cg)amxuamn wim apun(Ci-Cg)ankun
KaXIO0N U3 TPy RZ, R3, R4, R’ s R6, R" wm R mesasucumo or JPYTHX. BO3MOKHO 3aMeIcH
omauM win Gonee ramo, rumpoxcu, CN, Ns;, N(R*), wm OR?; u rme omus wmmu Gomee u3
HEKOHIIEBBIX aTOMOB yrilepojia Kaxzaoro ykazanHoro (C;-Cg)ankuia MOXeT ObITh 3aMEHEH Ha -
O-, -S- wmu —NR?-; u '

BCE OCTaJIbHBIC nepeMeﬁHLIe COOTBETCTBYIOT olpeaeneHuAM st Gopmysi L.

Cornacso onHOMY BapuanTy peanusamuy ®opmynsi 11T, R! npexcrasmser coGoit H.
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Cornacso oxHOMy BapuanTy peanusarus ®opmyisi 1, R’ npencrasiier coboii CHs.

CornacHo ogHOMY BapuanTy peanusanuy Dopmyms 111, R npencrasisieT coboit H, OR?,
NRYz, N3, CN, NO,, S(O)R’, ramoren, (Ci—Cs)amkmn, 3amemennsii (C;—Cs)amkun,
(Cr—Cs)ankenmwn, samemennsiii  (C,—Cg)ankenmwn, (C,—Cg)ankmHWI WM 3aMEIIeHHBIH
(Cy—Cg)ankunmn.  CornacHo emie OZHOMY acleKTy 3TOr0 BapHaHTa peammsarun, R
npezcrasiser coboit H, OR?, N(R%),, N3, CN, SR® wu ranoren. CorIacHo efmie oJHOMY acnexTy
3TOr0 BapHaHTa pcallu3aliiiy, R? npezacrasiger coboit H, OH, NH,, N3, CN mm ranores.
CormnacHo ele 0THOMy acIeKTy 3TOr0O BapuaHTa peammsanuu, R” npexcrasmser coboit OR? mwm
ranoren, 1 R' nmpencrasmter co6oit metwn. Cornacuo eme OJHOMY .aCHEKTy 3TOTO BapHaHTa
peanmsanuu, R” npezcrasiser coGoit OR? wmm ranoren, u R' mpencrasnser cooit H. Cormacao
ellle OJHOMY aCIIEKTy STOTO BapHaHTa peanusamud, R’ npezacrasiaer coboit OR® wm F, u R!
npezcTaBiLier co6oi MeTui. CoracHoO eIlre OJHOMY acleKTy 3TOr0 BapHaHTA peann3aruu, R’
npezcTasiser coboit OR®* wm F, u R! npezcrasisieT coboit H. B npeanoururensaoM acnexre
3TOTO BapuaHTa peanu3aruy, R npexcrasnser coboit OH, m R' npexcrasnser co6oit merm.
CormacHO eme OfHOMY TIPENIOYTHTEILHOMY AaCHEKTy 3TOTO BapuaHTa peanusamuy, R>
npexcraBiser coboir OR?, m R' mpencrasiser coboit H. Cormacho ele  OgHOMY
IPEANOYTHTENBHOMY aCHeKTy TOr0 BapHaHTa peanusamuu, R® mpencrasimster coGoit OH, u R’
npencraiier coboii H. CornacHo eime omHOMY NPEeANOYTHTENLHOMY aceKTy 3TOr0 BapHAaHTa
peamuzarmmy, R® mpencrasiser co6oii F. CornacHo eme OTHOMY TPEAIOYTUTENBPHOMY aCHEKTy
3TOTO BapHWaHTa peaqusaryy, R npezcrasnser coboit OR?, u R! npencrasnser coboit MeTHL.

CormacHo ofHOMY BapuanTy peamusamuu Dopmyisr 111, R npeacraBisieT coboit H, OR?,
N(R?),, N3, CN, SR? ramnoren, (C1—Cg)amxm, (C;~Cs)akeHun win (Co—Cs)anxuumin. CoracHo
OIHOMY acCIeKTy 3TOTO BapWaHTa peaqmsanmui, R mpencrasmser coboit H mma F. Cormaco
IPEANOYTATENLHOMY aCIeKTy STOro BapuaHTa peammsanuu, R° mpencrasnsger coboit H.
CoryacHO eme OJHOMY NpE/OYTHTENHFHOMY aCIeKTy 3TOTO BapWaHTa peanusanyd, R’
npezcrasnser coboit H, R? npeacrasmsier coboit OR® wm ranoren, u R' npexcrasiser co6oit
meTuI. COrnacHo ele OfHOMY NpPEANOYTHTEIFHOMY aCIeKTy 3TOTO BapHaHTa peanmsanud, R
npeacrasisier coboit H, R? npezcraeister coboit OR® mwim rajores, u R! npexcrasisier coboii H.
CormacHo eme OTHOMY acHeKTy 3TOrO BapuaHTa peammsamy, R® mpencrasser coGoit H, R?
npexncraBisier coboii OR® umu F, u R! npencrasisger coboit mMetun. CoriacHo eme OQHOMY
acIeKTy 3TOTO BapHaHTa peanusanmu, R> npencrasiser coboit H, R? npezacTasuger coboit OR?

wm F, u R' mpencrasmser co6oii H. Cormacho eme OJHOMY acCIeKTy 93TOro BapWaHTa
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peayn3aluy, R® npencrasnser coboit H, R? npeacrasiser coboit OR?, u R' npencrasmser coGoit
Metui. CornacHo erie OJHOMY aCIeKTy 3TOro BapHaHTa peaiu3alu, R? npexncrasnser co6oii H,
R® npexctapisier coboit OH, n R! mpencrasisier coboi Metuil. CoriaacHo ele OQHOMY acleKTy
9TOr0 BapHaHTa pealu3aliuy, R’ npencrasusier coboi H, R’ npezcrasger coboit OR®, u R!
npezncrasisier coborr H. CornacHo eme OAHOMY acIeKTy ITOTO BapuaHTa peallu3alliy, R’
npenacTaBiier coboi H, R’ npencrasiser coboii OH, u R' mpexcraBmser co6oit H. Cornacuo
ele OJHOMY acCIeKTy 3TOTO BapHaHTa peanu3alldH, Kaxzias Ipyrmna R!, R* u R’ npencrasmser
co6oii H, n R? npencrapmser coboit OH.

Corntacuo oxHOoMy Bapuanty peamusanuu ©opmyist 111, R* npencrasnser coboit H, OR?,
N(RH,, N3, CN, SR?, ranoreﬁ, (C1—Cg)ankmu, (C,—Cs)amkenmn wm (C,—Cs)anxusunia. CormacHo
IIPEATIOYTHTENHHOMY aCIIEKTy 3TOrO BapHaHTA PealH3allkH, R* mpexncrasmser coboit OR®.
CornacHO e€lle OZHOMY INPEANOYTHTSILHOMY AacleKTy 3TOr0 BapHaHTa peaju3alluy, R*
npencTasiser co6oit OR?, R? npexncrasnseT coboit OR® wiu ranorex, u R npeacTaBisieT coboi
Metui. CoriacHoO eme OJXHOMY MPEANOYTHTEIPHOMY aCHEKTy 3TOr0 BapHaHTa pealu3alluH, R*
npencTasiser co6oit OR?, R’ npexcrasiser coboit OR® Wiy Tanores, u R' mpencrasnser coboit
H. Cornacso eme OTHOMY MPEINOYTUTEIFHOMY AacIlleKTy 3TOrO BapHaHTa peald3alvi, R*
npencTapiser coboit OR?, R? npexcrasisieT coboit OR® wim ranores, R? npeacrasiseT coboit H,
u R' mpencrapmger coboit MeTun. COIacHo eme OXHOMY IPEIIOYTHTEIHHOMY acIeKTy 3TOTO
BapuaHTa pealu3alyu, R* npezcrasiser coboit OR?, R® npencrasiser co6oii OR* winu rasores,
R® npencrasiasger coboit H, u R! npeacrasiger coborr H. CormacHo eme onaHoOMy
MPENIOYTUTEIFHOMY BapHaHTy pPealu3anyu R* npezcrasnser coboit OR, R? TIpEJICTaBIsIET
coboit OR? wm F, m R! mpeacraBigeT coboit mermn. CoracHO elle  OJHOMY
TIPEATIOYTUTEILHOMY BapHaHTy peaau3alyy R* npezcrasiser coboit OR, R’ TIPECTaBISIET
co6oit OR® wm F, u R! mpencrasnser coboit H. CornacHo eme OJHOMY TPEIIOYTATENLHOMY
acCIIeKTy 3TOr'0 BapHaHTa pean3alyi, R* npencrasiser coboit OR?, R? npejcrasiser coboit OR”
wm F, R’ npeacrasisier cobort H, u R! npencrasisier coboit Mermi. CornacHo ele OgHOMY
IPEIOYITUTEIHHOMY acIEKTy 3TOr0 BapMaHTa pealn3alluy, R* 1 R® He3aBHCHMO TIPeCTABIITIOT
coGoit OR?, u R! npencraBister coboii MeTun. COIVIACHO €Ile OJHOMY IPEAIIOYTHTEIBEHOMY
acCIeKTy JTOr0 BapHaHTa peajnsaliyi, R* u R* mesaBucmMo npezacTaBIaior coboir ORY, R}
npencrasiier cobo H, u R! npezacrasisger coboit Mermn. CormacHO emie  OAHOMY
TPEANOYTUTETIHFHOMY aclleKTy 3TOr0 BapMaHTa PEaM3alliH, R* 1 R? COBMECTHO NPE/ICTaBIAIOT

coboit —O(CO)O-, R? npexcrasiser coboit H, u R! mpexncrasnser co6oit metui. CoracHo eme
p np
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OfHOMY TIPENMIOYTUTEIFHOMY AacHeKTy OTOr0 BapHaHTa [ealu3aluy, R* u R* coBmecTHO
npencrapsor cobort —O(CO)O-, R® mperncrasimser coboit H, u R! mpencrasmser coboit H.
CoracHO emie OXHOMY HPEINOYTHTENIFHOMY acIeKTy 3TOr0 BapuaHTa pealu3allid, OTHA H3
rpynn R* win R? mpencrasiser coboit OR®, a npyras rpymmia R* wmm R? npencrasnser co6oi
OH. CornacHo ele 0HOMY MPEIIOYTHTENPHOMY aCIEKTy 3TOr0 BapUaHTa peau3alliu, OHa U3
rpynn R* wm R? npezcrasiser coboit OR’, rae R He npenctasnser coboit H, a npyras rpynna
R* wm R? npexacrasiter coboir OH, R® npexacrasiter coboit H, u R! npeacTaBiseT coOou
Metwt. COTTIacHO ellie OAHOMY IIPEANOYTUTEIEHOMY aclleKTy 3TOr0 BapyaHTa peajiu3alyy, oJHa
¥3 TpyIIl R* wm R? mpencrasiser coboit OR®, rme R He mpencraBimser coboit H, a mpyras
rpymma R* mmm R? mpencrasmser coboit OH, R® mpencrasmser coboit H, u R! npencrasmser
co6oit H. CornacHo ele ofHOMY TIPEeHOUTHTEIFHOMY aCcIIEKTy 3TOr0 BapuaHTa pead3aluy, R*
u R npexncrasmsior coboit OH, R? mpencrasmaer coboit H, u R! npencraBiger coboi MeTHII.
CorjacHO €lle OJHOMY NPEAMOYTHTENBHOMY acCHEKTy 3TOI'0 BapuaHTa peaju3aliyu, R* n R?
nbenCTaBnﬁmT co6oit OH, R® mpencrasmnser coboii H, u R! npencrasmaer co6oii H. Cornacso
eme OJHOMY IPEANOYTHTEIFHOMY AacIeKTy 3TOr0 BapHaHTa pean3aliy, R* mpexcrasmser
coboit OR?, R? mpexcramaer coboit OR® wmu F, 1 kaxas rpymma R! u R® npencrasnser coboi
H. CornacHo eme OJHOMY [IPEJIOYTHTENFHOMY aCIEKTy 3TOTO BapHaHTa peaii3alyu, R* u R?
HE3aBHCHMO IIpencTaBiaoT coboit OR’, n R' npencraBnser coboit H. CormnacHo eme ofHOMY
IPEANOYTHATEIFHOMY acIeKTy 3TOT0 BapUaHTa pealn3aiuy, R* 1 R? He3aBHCHMO NPEACTABIIAIOT
coboit OR?, 1 xaxnas rpynma R' u R® npencrasnser coGoit H.

CormacHo omHoMy BapuauTy peanusanuyn ©opmyist 11, R’ npencrasisier coboit H, OR?,
N(R®), N3, CN, SR? ranores, (Ci—Cs)anxu, (C;—Cs)ankenun wm (C,~Cg)ankunuin. CornacHo
elle OHOMY acIeKTy 3TOr0 BapHaHTa pealln3alivi, R® npeactasiser co6oit OR®, N(R%),, N3,
CN, NO,, S(O)R?, -C(=0)R", -C(=0)OR’, -C(=0)NR''R", -C(=0)SR"", -S(O)R", -S(O).R",
-S(0)(OR™), -S(0)(OR), —SO,NR''R?, ranoren, (C1—Cs)amxui, (C4—Cs)KapOomuKIAIaTKNL,
samemennsi (C;—Cg)ankun, (Co—Cs)ankenn, samemennsii (Co—Cs)amxenun, (C,—Cg)ankuau,
samemennbi (Cy—Cg)ankuaun win apun(Cq-Cg)ankun, u R’ mpexncrasnser coboir H, OR?,
N(R®,, N3, CN, SR ranores, (C;—Cs)anxun, (Co—Cs)ankennn unu (Co—Cg)anxunami. CoriacHo
elle OJHOMY acleKTy 3TOTO BapHaHTa peanu3alyy, R® npencrasnser coboit OR?, N(R"),, N,
CN, NO,, S(O)R?, -C(=0)R", -C(=0)OR"?, -C(=0)NR''R™2, -C(=0)SR"’, -S(O)R"", -S(O),R",
-S(O)(OR™), -S(0),(OR™), —SO,NR!'R'?, ranoren, (C;—Cg)anxu, (Cs—Cs)kapGONMKIMIAIKIT,

samermennsii (C,—Cg)amkun, (Co—Cs)ankennn, 3amemeHHbIH (Co—Cg)amxenm, (Co—Cs)ankuHu,
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samemennsiit (Co,—Cg)amkuamt wmn apun(C-Cg)amkmn, u R mpencrasiser coGoit H, Ns, CN,
(C1—Cg)ankun, (Cr~Cg)ankenun mwm (C,—Cg)ankunami. CortacHO eine OJHOMY acIeKTy 3TOTOo
BapuanTa peanmmsanuu, R® mpencrasiser coGoit OR?, N, CN, S(O)R?, -C(=0)R', -C(=0)OR"},
-C(=0)NR''R", -C(=0)SR", -S(O)R", -S(O),R", -S(O)(OR'), -S(O),(OR'}), —SO,NR''R?,
ranores, 3amemennbii (Ci—Cglamxkun, (C—Cg)anxenmn, 3amemenusit (Co—Cg)amkenm,
(Co—Cs)anxummnn wim 3amemerssii (C,—Cg)ankmam; R® npescrasmser co6oit H, N3, CN, Metw,
STCHUT WM 3THHIT, R* npejcTasiger codoit OR?, u R3 npencrasisgeT coboit H. Cormacuo eme
OIHOMY acIeKTy 3TOro BapHaHTa peammsanun, R npencrasinser coboit OR? Ni, CN, S(O),R?, -
C(=O)R", -C(=0)OR", -C(=0)NR''R"?, -C(=0)SR!, -S(O)R'!, -S(O),R", -S(O)(OR'"), -
S(O)Z(OR“), —SO,NR'R", ranoren, 3amemenusiii METIJI, DTEHWI, 3aMENICHHBIA STCHHII,
STHHIT WK 3aMEIeHHBIH T, R npencrasiser coboit H nmm Ni, R* IpENCTaBIIET COOOM
OR?, R? npexacrasisier coboit H, u R? npexcrapier coboit F wm OR®. Cornacso eme ogaoMy
aCIleKTy O3TOr0 BapHaHTa pealid3allui, RS npencrasger coboit OR?, N3, CN, S(O).R? -
C(=O0)R", -C(=0)OR", -C(=0)NR'R", -C(=0)SR!, -S(O)R!, -S(O),R", -S(O)(OR'}), -
S(O)z(OR“), —SOzNR“Ru, TaJIOT€H, 3aMEIICHHBIA METHI, OTCHWI, 3aMCIIeHHEBIH STEHMII,
STUHHJ WA 3aMEIISHHBIM YTUHUIL, R® npencrasisaer coboir H mm Ns, R* IIpeJICTaBIIET cO00it
OR?, R npencrasiger coboi H, R? npencrasisger coboit OR?, u R! NpeAcTaBiseT co0oi MeTHII.
CormacHo ele OTHOMY acHeKTy 3TOr0 BapHaHTa peammsanun, R® mpencrasmter coboit OR?, Nj,
CN, S(0).R? -C(=0)R", -C(=0)OR", -C(=0)NR''R", -C(=0)SR", -S(O)R", -S(O),R", -
S(O)(OR“), -S(O)Z(OR“), —SO,NR'"R'? rarnoren, sameumeHssi MeTH, 9TEHWII, 3aMEICHHBIH
STEHMI, STHHWI MIH 3aMelIeHHsH stummwi, R° u R° IpeACcTaBIIIoT coboii H, R* u R*
HE3aBUCHMO TMpefcTaBImoT coboir OR?, u R' mpencraBmser co6oii Mermi. ComracHo eme
OIHOMY acIeKTy 3Toro BapuaHTa peaymsamuy, R® mpencrasiser coGoit OR?, N3, CN, S(O),R?, -
C(=O)R", -C(=0)OR", -C(=0)NR''R'?, -C(=0)SR!, -S(O)R!, -S(O),R'!, -S(O)OR"), -
S(O)Z(OR”), —SOzNR”R”‘, rajoreH, 3aMeICHHBIM METWT, 3TeHW], 3aMCEHICHHBIH STEHWI,
STUHWI WIM 3aMCEIICHHBIA DTHHMUII, R} u R® HpeACTaBIA0T coboit H, R? u R* OpPEACTaBIIIOT
co6oit OH, u R' mpexcrasnser coGoii Metwn. COracHo elme OIHOMY aCIEKTy ATOTr0 BapHaHTa
peanmsamun, RS npexcrasnser coboit OR?, Ni, CN, S(O).R? -C(=OR", -C(=0)OR", -
C(=0)NR''R", -C(=0)SR", -S(O)R', -S(0),R!!, -S(O)(OR), -S(0),(OR"), ~SO,NR'R??,
rajJIoreH, 3aMeICHHBIA METHI, STEHUII, 3aMEIICHHBIN STCHUII, STUHWI WIH 3aMEIICHHbIA STHHWIL,
xakmas rpymma R', R? u R® mpencrasmser co6oii H, a R?> u R* npeacTaBiioT coboit OH.

CornacHO eIie oHOMY acleKTy 3TOr0 BapHaHTa pPeau3alivy, R® npencraeaser coboit OR?, N,
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CN, S(O).R?*, -CEO)R'!, -C(=0)OR", -C(=0)NR"'R"?, -C(=0)SR"!, -S(O)R"!, -S(O)R"!, -
S(O)OR'), -S(0O)(OR™), —SO,NRMR", rajoren, 3ameleHHbI METHII, STEHH, 3aMEICHHbIH
3TEHU, STHHHAJ WIH 3aMEINeHHbIN 3THHUI, R*u R’ npeacTaBisoT coboil H, R? 1 R?* coBmecTHO
npencrasisitor coboit —O(CO)O-, n R' mpencrasnser coboii Merwi. CoOrnacHo emie OXHOMY
aCIeKTy 3TOTO BapHaHTa pealu3alluy, R® mpenmcraBmser coboit OR®, Ni, CN, S(O).R? -
C(=O)R', -C(=0)OR", -C(=O)NR''R?, -C(=0)SR", -S(O)R", -S(O)R", -S(O)OR"), -
S(O)z(OR“), —SO,NR'R'", ramoren, 3amelieHHBI METHJ, JTEHMN, 3aMCINECHHBIA OSTEHMI,
STHHUIL WK 3aMEIICHHBIA 9THHUI, KaXIas FpyImna RLR uR’ npezcTasieT coboit H, a R*uR*
coBMecTHO TpencTaBistioT coboit —O(CO)O-. CornacHo eme OQHOMY acleKTy 3TOro BapHaHTa
peanuzanuy, R® mpencrasnser coboit OR?, Nj, CN, S(O).R%, -C(=0)R™, -C(=0)OR", -
C(=0)NR''R™, -C(=0)SR",, -S(O)R', -S(O):R', -S(O)(OR"), -S(O)(OR"), ~SO,NR''R"?,
TaJIOreH, 3aMENIEHHBIA METHII, ITSHIII, 3aMCIICHHBIN STCHII, STHHMI UM 3aMEIICHHBIA STHHUIL,
Kakzas rpymnmna R'uR® npeacrasiseT codoi H, R? u R* mezasucumo IPEACTaBILIIOT cO00I OR?,
u R® npexcrasmser coboii Ns.

CornacHo oxHOMY BapuaHTy peanmsamuu Oopmyisr 111, Kaxc,uva;x rpymnmna R?> u R*
npencrasisger coboii OR?, u 1o MeHbIeli Mepe OfiHa U3 TPyI R!, R® wm R’ me mpencrasser
co6oii H. CormacHo elile OJHOMY acleKTy 3TOTO BapHaHTa peaM3allud, Kaxaas rpynmna R*u R*
npencrasaser coboit OR?, u R npencraenser coboit Metrn. COIIAcHO eIe OHOMY BapUaHTY
peau3anuy, Kaxaas rpymna R? u R* npencrasiser coboit OR’, u R’ mpeacTaBisieT coboi
(C1—Cg)amxun, 3amewmennsii (C;—Cg)ankmwi, (Co—Cg)anxemui, 3amemennsii (Co—Cg)ankenu,
(Co—Cg)anxuumn, 3amemenssii (Co—Cg)ankmamn wm  apun(Ci-Cg)anxmn.  CormacHo  eme
OZIHOMY aCIIeKTy 3TOTO BapHaHTa pealH3allMi, KaJaas Ipymnma R* u R* nmpencraBmser coboit
OR? u R’ mpexcrasuser coboit OR?, N(R®),, N3, CN, NO;, S(O),R’, ranoren, (C;—Cg)amxu,
zamemmennsii (C1—Cg)amxu, (Co—Cg)ankenw, samemennsiii (Cr—Cg)ankenm, (C2—Cs)ankunm,
samemennsii (Co—Cg)amxuumwt win apui(C;-Cg)ankmwr. CorinacHo €me OAHOMY acIeKTy 3TOro
BapHaHTa peaju3alyy, Kaxnas rpymimna R>u R* npezcrTapisier coboit OR?, u R¢ MPEACTABILICT
coboit OR?, N(R%);, Ns, CN, NO,, S(O)R®, -C(=O)R!, -C(=0)OR', -C(=O)NR''R"’, -
C(=0)SR", -S(O)R", -S(O)R', -S(O)OR'), -S(0)(OR"), —SO,NR'R', rarnoresn,
(C1—Cg)amxmn, 3amemennsii (C;—Cs)ankun, (Cr—Cs)ankenun, 3amemennsiii (Cr—Cg)ankenmu,
(Co—Cg)amkunmi, 3amentenssii (C,—Cg)anmkuaun wmmu  apun(Ci-Cglanxmn.  CormacHo emte

OAHOMY AacCIEKTy 3TOr0 BapHaHTa pealu3alnyu, U RZ, u R npeacrapiaoT coboit OH, a R®
npenicTaBnseT coboir OR?, N;, CN, S(O)R?, -C(=O)R", -C(=0)OR", -C(=O)NR''R", -
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C(=0)SR!, -S(O)R', -S(O),R!, -S(O)OR"), -S(O)(OR'), —SO,NR'R", ranoren,
(C1—Cg)amkmn, 3amemennsii (C;—Cs)ankmi, (Cr—Cg)anxenmi, samenmennsii (Co—Cg)ankenu,
(Cy—Cg)ankunun umm 3amemeHHbIi (Co—Cg)ankunmi.

CoracHo eme ogHoMy Bapuanty peammsanuu ®@opmyinsl I, xaxmas rpynma R'u R?
npeacTasisier coboi H, onna u3 rpynmn R? wm R* npencrasnger co6oit OR®, a mpyras rpymnma R’
wm R* npexcrasiger coboit (Ci—Cs)ankun, szamemennsii (C—Cglamkmn, (Co—Cs)ankenus,
samemennsni (C,—Cs)ankenun, (C,—Cs)ankunmi, 3aMemmeHnsiit (Co—Cs)amxunmn wia apui(Cs-
Csg)ankwmi. CoriacHo elie OJHOMY aCIEKTy 3TOr0 BapHaHTa pealu3alld, Kaxaas rpynna R'uR®
npexctasiseT coboit H, omna m3 rpymn R u R* npezcrasiser coboit OR’, a npyras rpynma u3
R?® u R mpencrarmser coboit (C;—Cg)amxmn, 3amemennsiii (Ci—Cg)ankmi, (Co—Cg)ankenm,
samermnensbi (Cy—Cg)ankenw, (C,—Cg)ankunmwi, 3amemmennsiid (C,—Cg)amxuana uma apan(Ci-
Cs)ankmi.

CornacHo eme oxHoMy BapuanTy peamusaru Popmyisr 111, R® IpeAcTaBILIeT coOoH
OR? N(R%),, N3, CN, NO,, S(O),R?, -C(=O0)R!, -C(=0)OR", -C(=0)NR''R", -C(=0)SR"}, -
S(OR", -S(O)%R!, -S(O)OR"), -S(0)(OR'), -SO,NR'RY, ranoren, (C—Cs)axu,
(C4—Cg)xapbompkmmnankmwi, 3aMemenHs (Ci—Cg)amxmn, (Co—Cg)ankenwi, 3aMeCHHBINA
(C,—Cg)ankenmn, (Co—Cg)ankunmn, 3amemeHHbli (Cy—Cg)ankuaun umu  apui(Ci-Cg)ankui.
CortacHO ellle OHOMY acIeKTy 3TOr0 BapHaHTa peanv3alliy, R’ npencrasnser co6oit H, N,
CN, (C,—Cs)amkun, (Cz—Cg)ahKeHm win (C—Cg)anxuaun. ComacHO €Iie OJHOMY AacIIEKTy
sToro BapuaHTa peammsauun, R' npencrasmaer coboit H. CornacHo erme ofHOMy acIEKTy 9TOTO
BapHaHTa peau3alyy, R mpexncrasiser coGoii MerTmn. COITACHO €Ile OJHOMY ACHEKTY 3TOTO
BapHaHTa peaju3anmy, R npencrasiser coboit H, m xaxmaa rpynma R*> u R* MpeacTaBsieT
co6oit OR®. CoriacHo eule OJHOMY acIieKTy 3TOT'O BapHaHTa pealu3allvy, R TIpeACTaBIIeT
coboii MeTwi, ¥ Kaxmas rpymma R® u R* mpencrasmser coGoit OR®. CormacHo emmie omHOMY
aCIeKTy 3TOr0 BapHaHTa pPeanM3allvH, R! npencrapnser coboit H; kaxnas rpymma R?> u R*
npeacTasnaer coboit ORY u xaxnas rpymma R? u R’ mpegcrasmser coboit H. CornmacHo emre
OJHOMY acCIHeKTy STOr0 BapuaHTa pealn3alluH, R! npescraBiser coboit MeTH; KaXKaas Tpynna
R? u R* npexcrasmaer co6oii OR®; u kax/as rpynma R® u R’ npexcrasnser coboit H. Cormacuo
elIe OJHOMY acCIEKTy 3TOr0 BapHaHTa pealu3anui, R’ npeacrasiaer coboit H, N3, CN, mertun,
srermn wim stuEA; R* mpencrasimser coboit OR?, u R? npencrasmser coboit H. Cormacho erme
OIHOMY acHeKTy 3TOrO BapHaHTa peali3alivy, RS npeacrasiuser coboit OR?, N3, ramoren, CN,

MCTHII, 3aMeIICHHbII MCETHJI, OTCHUII, SaMeU.IeHHHﬁ OTEHWI, 3THHUJI HIIN 3aMEICHHbII OTHUHUI,
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R’ mpencrasmser co6oit H mm N3; R* mpencrasmser coGoii OR% R npenacrasisier coboit H; u
R? mpezcraBiser co6oit OR?. COTIIACHO eIue OJHOMY acIeKTy STOrO BapHAHTA peammsanun, R
npencrasisger coboit OR?, N3, ramoren, CN, MeTwI, 3aMeIIeHHBI METI, 3TCHII, 3aMeleHHbIiH
STCHWII, STUHII WM 3aMCEIICHHBIN 3THHWI, R*u R® npeacTaBisroT coboii H, n R* u R*
HE3aBHCHMO IpeACTaBIIOT co6oii OR”. CormacHo eme OXHOMY acIEKTy 3TOTO BapUaHTa
peanm3anuu, RS npexacrasiasger coboir OR?, N, ramoren, CN, MeTun, 3aMEINCHHBI METHI,
3TE€HW, 3aMEIICHHBIA STEHWI, STUHII HIH 3aMEINCHHBIN dTHHIIL, R*uR’ TPEJCTaBIAIOT OO0
H; u xaxxnas rpynma R* u R* npeacrasizieT coboit OH. CornacHo enie ogHOMY acHeKTy 3TOro
BapHaHTa peaau3alluu, RS upencrasisger codoit OR?, N, ramoren, CN, MeTui, 3aMelleHHBIH
METHJI, STeHHIII, 3aMElIeHHBIHA YTEHIT, STHHIT WIH 3aMemenHsi stuamr; R u R’ npexcrasnsior
coGoit H; m R* m R* coBMecTHO mpexncraBisior coGoit -O(CO)O-. CornacHo eme OXHOMY
acCIIeKTy 3TOr0 BapHaHTa peau3alyu, RS npexactasister coboii OR?, N3, ranoren, CN, merni,
3aMeINeHHBIH METHJI, STEHWI, 3aMelIeHHBIH STeHMN, STMHWI WIH 3aMeINeHHBHi >tuHwr; R’
npencTasisier coboi H; R* u R* mesaBucumo npeacTaBIoT coboii OR?, u R’ NIpEJCTaBIsIET
co6oit N3. CormacHo ele 0JHOMY aCIeKTy 3TOT0 BapHaHTa pealn3alini, R® TIpEeICTaBIIAET COOOM
Ns, ranores, CN, MeTw1, THAPOKCUMETHII, STCHII WK 3TUHWI. COrslaCHO elme OJHOMY acleKTy
3Toro BapuanTa peammsamun, R npencraBmser coGoit Ns, ramoren, CN, MeTni, TUAPOKCUMETHII,
stennn wmn >TaEAT; R! mpencrasmser coGoit H; u kaxgas rpymma R? u R* IpeICcTaBIieT coboit
OR®. CormacHo ele OfHOMY acIIeKTy ITOTO BapMaHTa peanv3amuu, R® IpeacTaBisieT cobor N3,
raiores, CN, MeTHJI, THAPOKCHMETH, STeHWI Win STuHIT; R' mpencrasiser coGoit MeTw; 1
Kaxzasd Ipynna R?> u R* npexncrausier coboit OR®. Cormacuo eme OJ:[HOMy acCIleKTy 3TOro
BapuanTa peanmsamiu, R® mpencrasmser coGoit N3, ramoren, CN, merui, TUAPOKCUMETHIL,
Tenun wiv >TEEMT; R npezncTaBiser coboit H; xaxnas rpymma R’ u R* IIPEJICTAaBIAET COOOM
OR?; u xaxmas rpymma R*u R’ npexncrasisieT coboit H. CornacHo eme ofHOMY aclekTy 3TOro
BapuaHTa peanmsaruu, R mpescraBmser coGoii Nj, ramoren, CN, merwm, TUAPOKCUMETHIL,
3TEHUJI UM STUHMUIL, R! TIPEJCTaBIsIET cO00M METHI; KaXas IpyIna R? u R* TIpEACTaBIAET
co6oit OR?; u xaxnas rpymia R* u R® npencrasmser coGoii H.

CormacHo ofmHOMY BapuaHTy peammsanuu ®opmynsr 111, R’ npencrasiger cobor H, -
C(=0)R", -C(=0)OR", -C(=0)SR! wm
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CoritacHO TIPeANOYTHTEIFHOMY acleKTy 3TOI0 BapuaHTa pealu3aliiu, R’ mpencrasnser coboii
H. CornacHo eme OJHOMY MpEIIOYTHTEIFHOMY acCIeKTy 3TOr0 BapHaHTa Dealld3alldw, R’
npencraBmsier coboit H, m R' mpencrasnser coboit H. CormacHo eme omHOMY
TPEAIIOYTHTEIFHOMY aCleKTy TOr0 BapHaHTa peau3alliu, R’ npencrasmster coboit -C(=0)R".
CoryacHo emie OXHOMY TPEANOYTUTEILHOMY AacHeKTy 3TOr0 BapMaHTa peaau3alluH, R’
npecTaBIsieT coboi -C(=O)R", u R' mpencrapnser coboit H. CormacHo eme OXHOMY
HPEANOYTHTEIFHOMY aCHeKTy 3TOr0 BapHaHTa peajM3aliii, R’ npexcrasnser coGoit -C(:O)R”,
rne RM npeactasiger coboi (Ci-Cg)amxun. CornacHo eme ONHOMY IpPEANOYTHTEIIHEHOMY
acIeKTy 3TOr'0 BapHaHTa peallu3alum, R’ IIPeICTaBIIeT COOOU -C(=O)R“, rae R NIpeICTaBIIIET
coboit (Cq-Cg)ankum, u R! npexacrasister coboit H. CornmacHo eme oJHOMY IPeAIOYTUTENHHOMY

aCIIeKTy 9TOro BaphaHTa peamusary, R’ mpeacrasmnser co6oit

CormacHo eIne OJHOMY TIPEINOYTUTETHLHOMY acHEeKTy 3TOr0 BapHaHTa pealu3allii, R’

mpeacTaBisieT coboi

w1/P”—mé

w2 u R mpexcrasmser coGoit H.

CormacHo eme oxHoMy Bapuanty peamusanun Popmymsr III, xaxmas rpymma R®
HE3aBHCHMO OT APYTHX IIPEJCTaBisieT co00il rajoreH, NRYMR', N(R”)OR”, NRYNR"R'? N3,
NO, NO,, CHO, CN, -CH(=NR'), -CH=NHNR!!, -CH=N(OR'"), -CH(OR"),, -C(=0)NR''R"?,
-C(=S)NR''R"?,  -C(=0)OR!,  (Ci-Cglamxmm,  (Cp-Cg)amkemmn,  (C,-Cg)ankummm,
(C4—Cg)kapOOUMKIMIANKII, BO3MOXHO 3aMEIICHHBI  apui, BO3MOXHO  3aMEIICHHBIN
rerepoapui, -C(=0)(Ci-Cg)amxuin, -S(O)n(C1-Cg)amxun, apun(Ci-Cg)anxmi, OR" mwm SR'.
CoryacHO ele OJHOMY acleKTy 3TOr0 BapHaHTa peanu3alii, KaXaas rpyia R® HesaBucumo ot
JPYruX TpefcTaBisieT co0oli raiores, NR''R", N(R“)OR“, NRUNR'R", OR" wm SR'.
CornacHo ele oqHOMY acleKTy 3TOTO BapHaHTa peaau3aliuy, Kaxaas rpynna R® mesaBucumo or
JPYTHX IpeACTaBisieT co00 rajoreH, NRUR? NR™OR", NR"'NR'"R", OR" wmn SR, u R!

npencrasiser coboit H. CormacHo eme oqHOMY aclekTy STOr0 BapHaHTa peanu3aliuy, KakIas
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rpynma R® Hesasumcumo ot IpYTHX TpencTaBuser coboit ramoren, NRU'R'™, N(R'OR',
NR'NRMR™, OR! wim SR", uR! npezcraBiier codoit Merw. CoracHo enie OqHOMY aclekTy
9TOro BapUaHTa pealM3alyH, Kaxaas rpymma R® mesapucuMo ot apyrux mpexcrasinser co6oit
rajoreH, NR”RIZ, N(R“)OR“, NR“NR“RIZ, OR" wm SR u R° npezncrariser -coboir H,
ranorerr wmt NR''R'. Cormacso eme omHOMy acreKry 3Toro BapHaHTa pealn3alliuy, Kakias
rpymma R® mesasumcumo or IpYTuX NpencTaBnser coboii ramoren, NR''R'’ N(R')OR!,
NR”NR“RIZ, OR" wm SR, u R° npencraBiager cobdoit H, rajoren wiu NR”R”, a R!
npezcrasiser coboit H. CornacHo eme oJHOMY acHeKkTy 9TOr0 BApHAHTAa pealu3aliH, Kaxaas
rpynma R® HesaBucumo oT npyrux mpexcraBiser coboi ranorer, NR''R", NR')OR",
NR”NR”R’Z, OR" wmm SR”, u R’ npeacrasiser coboit H, ramoren wmm NR“RIZ, a R!
npencraBiaser co0od metwn. CornacHO eme OJHOMY NPSANOYTUTENHHOMY AacHeKTy 3TOTO
BapHUaHTa peau3aruu, R® npencrapiser coboii NH,, u R’ npeacrasirier coboit H wiu ranores.
CormacHo eme OJHOMY IPEANOYTHTENLHOMY aClEKTy 3TOr0 BapHaHTa peanusamuyd, R
npencrapiaer coboit NH,, u R’ npejcTabisier coboit H mwm ranoren, a R! npencrasiseT coboii
H. CormacHo eme omHOMY HIpPENIIOYTHTENLHOMY acleKTy 3TOTO BapHaHTa peamu3anud, R
npencrasiaer coboit NH,, u R’ npencrapiaeT coboit H mwmu ramoren, a R! IIpeACTaBIIET cOOOMH
meruwi. CorniacHo emle OMHOMY IPEANOYTHTEALHOMY acHeKTy JTOr0 BapHAaHTA - PeallM3alldu,
xaxnas rpymma R® n R® npezcrasier coboit NHy. CormacHo elie 0fHOMY IpeAnoYTUTELHOMY
acIeKTy 3TOTO BapuaHTa peanmsamuy, kaxmas rpyma R® u R npexcrasimser co6oit NH,, u R
npeacrasisier co6o H. CornacHo eme oqHOMY NPEeQIOYTHTENBHOMY ACIEKTy 3TOTO BapHaHTA
peanusaiuy, Kaxaas rpymnmna R® u R® npencrasiser coboii NH,, u R! NpENICTaBIIIeT CcO0OMH
meTuit. COrnacHo ele OJHOMY NPEAIOYTHTENLHOMY acleKTy 3TOr0 BapHMaHTa peaqmsanui, R
npencraaser coboit OH, u R’ npencrasusger coboit NH,. Cormacro eme omHOMY
TIPE/IIOYTHTEIFHOMY aCIIeKTy 3TOro BapuaHTa peamusamuy, R® mpencrasmser co6oit OH, u R’
npencrapiger coboii NH,, a R! npencrasiusger coboit H. Cormacao eme omsHomy
TIPEANOYTHTEIBFHOMY acIeKTy 3TOro BapHaHTa peamusaruu, R® npencrasimser coGoit OH, u R®
npencrasnser coboit NH,, a R! npencrasiser co6oii MeTu.

Cornacno eme omHoMy BapmanTy peamusauun Dopmyist III, kaxmas rpymma R
HE3aBUCHMO OT APYTUX INpeacTarBisier coboii H, ramoren, NR”RIZ, N(R”)OR”, NR“NR“RIZ,
N;, NO, NO, CHO, CN, -CH(=NR'), -CH=NHNR', -CH=N(OR!), -CH(OR'),
-C(=0)NR!'R", -C(=S)NR''R", -C(=0)OR", R", OR" wm SR'. Cornacro eme OITHOMY

acIeKTy JTOro BaphaHTa peanmsanuu, R® npezcrasuser coboit OR?, N3, ramoren, -C(=O)R'!, -
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C(=0)OR", -C(=0)NR''R'?, -C(=0)SR", -S(O)R", -S(O),R", -S(O)OR'), -S(0)(OR"),
—SOZNR“RIZ, CN, MeTun, 3aMEIICHHBI METWI, DTCHW, 3aMEIICHHBIA 3TCHWI, STUHWI HIH
3aMeleHHb >TuamwL. CorjlacHO emle OZHOMY aclieKTy 3TOr0 BapHaHTa pealn3alldd, Kaxaas
rpymmna R'® npencrasiser coboit H, ranoren, CN Wiz BO3MOKHO 3aMeNIEHHbIH TeTepOapHII, U R®
npezacTasiser coboit OR?, N3, ranores, -C(=O)R", -C(=O)OR“, -C(=O)NR”R12, —C(=O)SR“, -
S(O)R', -S(O),R", -S(O)OR™), -S(0)(OR""), ~SO,NR''R'?, CN, MeTwn, 3aMeIeHHEI MeTHII,
JTEHUJI, 3aMEINECHHBIA STCHWJ, STHHWI WU 3aMelneHHb 3TuHmI. CorylacHO eme OXHOMY
acmeKkTy 3TOr0 BapWaHTa pealn3allvy, R npencrasuser coboit H, u R mpencrasmser coGoi
OR?, N3, ranores, CN, MeTHI, 3aMELEHHBIA METWI, STCHII, 3aMEIIEHHBIA 3TEHIW, STHHMWI WIH
3aMelleHHE oTuaun. COrlacHO emie OJHOMY aclieKTy 3TOrO BapHaHTa pealu3aliuy, R’
npezcrasifeT codoit H; xaxnas rpynma R*uR* npexcrasiser coboit OR?; u R® TIpEACTABIIAET
co6oii OR?, Ns, ramoren, CN, MeTwi, 3aMCINEHHBI METHI, STCHWI, 3aMEIIEHHBIH STCHUI,
STHHWI WM 3aMeIIeHHbIH >THHIWI. COTIIacHO ellie OAHOMY acleKTy 3TOr0o BapHaHTa pealu3alivi,
Kaxaas rpylna R*u R’ npeacTaBisier cobor H; kaxmas rpymnma R*u R* mpeacTaBiieT coboi
OR* u R® HpeacTaBisieT co0oi MeTm, ruapokcuMeT, N3, ranored uma CN.

CornacHo omHoMy BapmaHTy peamusanuu ®@opmyn [-111, R wm R nesaBucumo oT
npyrux mpexncraBuier coboit H, (Ci-Cplamxmn, (Cr-Cglankxemmn, (Co-Cg)anxummi,
(C4—Cg)xapOONMKIMIANKAT, BO3MOXHO 3aMENICHHBI apui, BO3MOXHO  3aMEIIECHHBIN
rerepoapu, -C(=0)(C,-Cg)amxun, -S(O)q(Ci-Cg)amxun um apun(Ci-Cg)amxun. CornacHo eme
OJJHOMY BapHaHTY pealu3alyH, R" u R' coBmecTHo ¢ aroMoM a30Ta, K KOTOPOMY OHH
IPUCOETUHEHBI, 00pa3yroT 3-7-4IeHHOE IeTepOUUKINIECKOe KONBIO0, MPH 3TOM 000 aToM
yrilepoia B YKa3aHHOM TETEePOIUKINIECKOM KOJIbIle MOXKeT OBITH 3aMeHeH Ha -O-, -S- wmm —
NR?-. Takum 00pa3oM, B Ka9eCTBE HEOrPAHUYMBAIOUIECTO MpuMepa, GparMeHT -NR'"'R'? mosxer
OBITH npeL[CTaBneH CJIEIYIOIMY TeTepOLMKIIaMU: |

/\ /\ ~o _I
— — o —N s —N NrR® — —N
Q NNV A A N IR

U T.IL

CornacHo emnie ogHoMy BapuaHTy peammsanuu Popmyn I-II, rpynma R% R® RY, RS, RS,
R" wm R'? mesaBucuMo ot mpyrux mpexcraBiser coboit (Ci-Cg)amkmn, (Co-Cg)amkennn, (Co-
Cg)anxuumwn wim apu(Ci-Cg)ankun, npudeM ykasaauble (Cq-Cg)amxmi, (Cp-Cgankenun, (Co-
Cg)ankuamwt win apwi(C;-Cg)alIkil HE3aBUCUMO APYT OT JAPyra BO3MOXKHO 3aMEIIECHBI OIHHUM
wi Gomee ramo, ruapokcu, CN, Nz, N(R*), mwm OR?. Takum o0pa3oMm, B KauecTBe

HCOTPaHWYMBAIOMIETO IIpUMeEpa, R% R} R, RO RS, R" wm R" MOTYT MpEICTaBIATH COoOOH
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Takhe TPYMNIbI, Kak -CH(NHz)CHg,, -CH(OH)CH,CH3;, -CH(NH;)CH(CHs),, -CH,CF;, -
(CH;)2,CH(N3)CH3, -(CH2)¢NH; u T.11.

Cornacso eme ogHOMy BapuaHTy peanusaua Popmyn -1, R? R’ R*, R’ R R" wm
R" mpencraBmmor coGoii (Ci-Cg)ankmy, mpudeM OZMH WIM 6OJlee HEKOHIEBEIX ATOMOB
yriaepoza kaxgoro ykazanHoro (C;-Cg)ankuina MoryT OBITH 3aMeHeHHI Ha -O-, -S- wi —NR®-.
Taxum 00pa3oM, B KauecTBe HEOTPaHWYUBAIOIIETO MpHMepa, Rz, R3, R4, R5, R6, R ymm R
MOTYT IPEACTaBIATE co00# Takue rpymmsl, kak -CH,OCHj3, -CH,OCH,CHj3, -CH,OCH(CH3),, -
CH,SCH3, ~(CH3)¢OCHs, -(CH2)sN(CH3), u 1.11.

CornacHo eme OAHOMY BapHaHTy peanu3anud, coeausHeHus ®opmyner I, Gopmynst 11
wi ©Qopmyns! III nepeducnensl Huxke B TabimunoM ¢opmare (Tabmmma 6) kak COeAUMHEHHS

o6mieit ®opmynsr 1V:

OH OH
®opmyna [V

rie X1 wm X2  npencraBmmor  co0oOH  3aMECTHTENH,  NPHUCOCAMHEHHBIE K
TeTparuapodypaHuIbHOMY KOJbIY, Kak yka3aHo B Tabnunax 1-2 Hmwke; B npeacrasnser co6oit
IypHH, Kak yka3aHo B Tabmuue 4 Hmwke; a X3 mpencrasmser co0oil KONBIO B COCTaBe
IIlypHHOBOI'0 OCHOBaHMA B, kak yka3ano B Tabnuue 3 Hike.

Mecro mnpucoeIuHEHUs PUOO3HOIO CTPYKTYpHOro supa O0O3HAYeHO B KakKHOH u3
crpykryp X1, X2 u B. Mecro npHcoeIMHEHUS IypHHOBOTO CTPYKTYPHOTO sapa 0003HAYEHO B
Kaxnon u3 crpykryp X3. Kaxnpas crpykrypa B TabGmumax 1-4 mpencraBieHa andaBHTHO-
mu¢poBeM “kogoM”. Kaxknas crpykrypa coenmnenus ®opmyisr IV, Takum 06pa3zoMm, MOXKeT
ObITH 00603HaueHO B TAOIMYHOHN (opMe IMyTeM codeTaHus “Koaa”, MPeACTaBIIAIONIEr0 KaXIbIi
CTPYKTYpHBII (parMeHT ¢ IOMoOIIBIO ciemyromero cunrtakcuca: X1.X2.X3.B. Tak, nanpumep,

Xla.X2c.X3a.B1 npexcrasiser co0oit clreayonyio CTpykTypy:
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Tabmana 1: Ctpykrypsr X1

34

Kon CTpykTypa

Xla CN

X1b CH;

Xlc N3

X1d CH,OH
Tabmuua 2: Ctpykrypsr X2

Kon Crpykrypa

X2a H

X2b CH;

X2c % =—H
Tabmuna 3: Crpykrypsr X3

Kon CrpykTypa

X3a N=

X3b -CH=

X3c -CF=




35

5 Tabmuma 4: Ctpyxtyps! B
Kopn Crpykrypa
Bl NH,
X3 L
%r NN
N\\N)
Vn,
B2 OH
X3 )\
N\t
N NH,
.
B3 NH,
X3 J\
\\\r N
\ N~ /)\
N NH,
M,
B4 NHCH;
/KN
@N\ )
‘"

Ta6muua 6: Cricok coenuaeEnd OopMytel IV
X1a.X2b.X3a.B1, X1a.X2b.X3a.B2, X1a.X2b.X3a.B3, X1a.X2b.X3a.B4, X1a.X2b.X3b.B1,
X1a.X2b.X3b.B2, X1a.X2b.X3b.B3, X1a.X2b.X3b.B4, X1a.X2b.X3c.B1, X1a.X2b.X3¢c.B2,
10 X1a.X2b.X3c.B3, X1a.X2b.X3c¢c.B4, X1a.X2¢.X3a.B1, X1a.X2c.X3a.B2, X1a.X2c.X3a.B3,
X1a.X2¢.X3a.B4, X1a.X2¢.X3b.B1, X1a.X2¢.X3b.B2, X1a.X2¢.X3b.B3, X1a.X2c.X3b.B4,
Xla.X2<_:.X3c.B1, X1a.X2¢.X3¢.B2, X1a.X2c.X3c¢.B3, X1a.X2¢.X3c.B4, X1b.X2a.X3a.B1,
X1b.X2a.X3a.B2, X1b.X2a.X3a.B3, X1b.X2a.X3a.B4, X1b.X2a.X3b.B1, X1b.X2a.X3b.B2,
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X1b.X22.X3b.B3, X1b.X2a.X3b.B4, X1b.X2a.X3c.B1, X1b.X2a.X3c.B2, X1b.X2a.X3c.B3,
X1b.X2a.X3c.B4, X1b.X2b.X3a.B1, X1b.X2b.X3a.B2, X1b.X2b.X3a.B3, X1b.X2b.X3a.B4,
X1b.X2b.X3b.B1, X1b.X2b.X3b.B2, X1b.X2b.X3b.B3, X1b.X2b.X3b.B4, X1b.X2b.X3c.B1,
X1b.X2b.X3c.B2, X1b.X2b.X3c.B3, X1b.X2b.X3¢.B4, X1b.X2c.X3a.B1, X1b.X2¢c.X3a.B2,
X1b.X2c.X3a.B3, X1b.X2¢.X3a.B4, X1b.X2¢.X3b.B1, X1b.X2c.X3b.B2, X1b.X2¢.X3b.B3,
X1b.X2¢.X3b.B4, X1b.X2¢.X3c.B1, X1b.X2¢.X3¢.B2, X1b.X2¢.X3c.B3, X1b.X2¢.X3c.B4,
X1c.X2a.X3a.B1, X1¢.X2a.X3a.B2, X1c.X2a.X3a.B3, X1¢.X2a.X3a.B4, X1¢.X2a.X3b.B1,
X1c.X2a.X3b.B2, X1¢.X2a.X3b.B3, X1¢.X2a.X3b.B4, X1¢.X22.X3c.B1, X1c.X2a.X3c.B2,
X1c.X2a.X3c.B3, X1c.X2a.X3¢c.B4, X1¢.X2b.X3a.B1, X1c.X2b.X3a.B2, X1c.X2b.X3a.B3,
X1c.X2b.X3a.B4, X1¢.X2b.X3b.B1, X1¢.X2b.X3b.B2, X1¢.X2b.X3b.B3, X1¢.X2b.X3b.B4,
X1c.X2b.X3c.B1, X1¢.X2b.X3c.B2, X1¢.X2b.X3¢.B3, X1¢.X2b.X3c.B4, X1c.X2¢c.X3a.B1,
X1c.X2¢.X3a.B2, X1¢.X2¢.X3a.B3, X1c.X2¢.X3a.B4, X1c.X2¢.X3b.B1, X1c.X2c.X3b.B2,
X1c.X2¢.X3b.B3, X1¢.X2¢.X3b.B4, X1c.X2¢.X3c.B1, X1¢.X2¢.X3c.B2, X1¢.X2¢.X3¢c.B3,
Xlc.X2c¢.X3c.B4, X1d.X2a.X3a.B1, X1d.X2a.X3a.B2, X1d.X2a.X3a.B3, X1d.X2a.X3a.B4,
X1d.X2a.X3b.B1, X1d.X2a.X3b.B2, X1d.X2a.X3b.B3, X1d.X22a.X3b.B4, X1d.X2a.X3c.B1,
X1d.X2a.X3c.B2, X1d.X2a.X3¢.B3, X1d.X2a.X3c.B4.

CormacHo elie OXHOMY BapHAHTy peanu3aliyy, CDopMyJILI I-III nmpencrapmsroT coGoit

COCTUHEHMS, BEIOpaHHbIE U3 IPYIIIEI, COCTOAMEH 13

e R R
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HO OH

I (I)apMaI_ICB’I‘I/I‘ICCKI/I IIPpUEMIIEMBIC COJIM YKa3aHHBIX COCIUHECHHI.

OIIPEAEJEHUS

B Hacrosmem omvcanuy moapasyMeBaeTcs, UTO CIICAYIOIHE TEPMUHEI ¥ (Gpasbl HMEIOT
CIICAYIOIINE 3HAYCHHUS, €CIIA HE YKA3aHO HHOE:

Ilpn wucnone30BaHMM B HACTOSAMIEM OINMCAHMM TOPTOBHIX HAMMEHOBAHHH 3asBUTEIH
IIOAIPa3yMEBAIOT, 9TO INPOAYKT, TOProBOE HAHUMEHOBaHHME KOTOPOTO VIIOMHHAETCH, W
aKkTUBHBL(e)  (apmaneBTHYECKHii(€) HMHIPeAHEHT(BI) MPOAYKTa C OTHM  TOPTOBEIM
Ha¥MMEHOBAaHUEM BKIIIOYEHBI B HACTOSIIIEE OIMCaHKE.

B HacTosdleM ONMCaHMM TEPMHUHBI "COCIMHEHHE COIJIACHO H300peTeHno” UM
"coenunenne @opmyner 1" osHauaroT coemuaenue (opmynsl I mwim ero QapmanesTHIECKH
npuemieMyro comb. CXOmHeIM 00pa3’oM, IO OTHONICHHIO K IPOMEXYTOYHBIM HpPOJYKTaM,
NOTAIOIIMMCS  BBIENEHNIO, ¢pasa "coequnenne Dopmyisl (HOMep)" 03HA4aeT COEMHCHHE
aToit popMyHI U ero dhapManeBTHIECKH IIPUEMIIEMBIE COJIH.

“Ankan” mpencTaBngeT cobol YITIEBOXOPOX, COACPXKAIMI HOPMAaIbHEIE, BTOPUYHEIC,
TPETUIHbIC aTOMBI YIJIEPOAa WM aTOMBI yIilepoza nukia. HanpuMep, alkuisHas IpyIna MOKeT
conepxars ot 1 mo 20 aromos yriepoaa (T.e. Ci-Cy ankmin), ot 1 g0 8 aromos yriepona (T.e.
Ci-Cg anxwn) mwma or 1 10 6 atomoB yriaepoga (t.e. Ci-Cg amxmn). IlpuMepsr momxomammx
alIKWIBHBIX IPYIN, B YHCiIE Ipodero, BkmodaroT Metun (Me, -CHs), smwn (Et, -CH,CH3), 1-
nponun (n-Pr, v-mporun, -CH,CH>CH3), 2-nporman (i-Pr, nzo-npomm, -CH(CH;),), 1-6yTtan (n-
Bu, 8-6yrun, -CH,CH,CH,CHs), 2-merui-1-npommn (i-Bu, mso-6ytun, -CH,CH(CHs),), 2-
Oyran (s-Bu, Brop-6ytmn, -CH(CH3;)CH,CHs), 2-metun-2-npormn (t-Bu, Tper-6yrmm, -
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C(CHas)s), 1-nentun (u-nentun, -CH,CH,CH,CH,CHj3), 2-neatun (-CH(CH;3)CH,CH,CHj3), 3-
neatun  (-CH(CH,CH3);),  2-metun-2-6yrun  (-C(CH3),CH,CH;),  3-meTmi-2-6yTuin
(-CH(CH3)CH(CHa3)y), 3-meTmi-1-0yTmn (-CH,CH,CH(CHs),), 2-metmi-1-6yTun
(-CH,CH(CH3)CH,CH3), I-rexcu (-CH,CH,CH,CH,CH,CHj), 2-TeKCHIT
(-CH(CH;3)CH,CH,CH,CH3), 3-rexcmn (-CH(CH,CH3)(CH,CH,CHs)), 2-MeTni-2-IeHTHI
(-C(CH;),CH,CH,CH3), 3-mermn-2-mentun (-CH(CH3)CH(CH;)CH,CHs), 4-MeTmi-2-neHTan
(-CH(CH3)CH,CH(CHs)2), 3-mermn-3-nenrun  (-C(CH3)(CH,CHs),), 2-metwir-3-nentwn (-
CH(CH,CH;3)CH(CHs)y), 2,3-mamernn-2-6ytun (-C(CH;),CH(CH3),), 3,3-mumernn-2-6ytun (-
CH(CH;3)C(CHs)s, u oxtun (-(CH,),CHs).

“ANKOKCH” O3Ha4YaeT IPyNIy, XapakTepusyolryloca dopmynoit —O-ankuwi, B KOTOpOH
ANKUIbHAS TPYNNa, COOTBETCTBYIOIIAS ONpPENEeNeHHIO BLINIE, NPHUCOSAWHCHA K OCHOBHOM
MOJIEKYJIE YePe3 aTOM KHCIOopoAa. ANKUIbHAS YacTh aJIKOKCUTPYIIIBI MOXKET COIepKarh ot 1 10
20 aromos yraepoga (T.e. Ci-Cy anxoxcn), ot 1 mo 12 aromos yriepona (1.e. C;-Cq, ankoxcu)
umm ot 1 10 6 atomos yraepona (1.e. Ci-Cg ankoxcn). IIpuMeps! MOAXOTAIHUX alKOKCUTPYIIIL, B
YUCIie IPOYeEro, BKMo4aroT MeTokcH (-O-CHj wimm —OMe), stoken (-OCH,CH; wiu -OEt), Tper-
6yrokcu (-O-C(CHz3); wmm —OtBu) u 1.11.

“T'amoreHankun” TpeACTaBIseT CcOOOH aIKWILHYIO TPYNIOy, COOTBETCTBYIOUIYIO
OIPEJETICHUIO BhIIIE, B KOTOPOH OAWMH MM Goyiee aTOMOB BOJOPOA2 AIKWIBHOM IPYIIIBI
3aMCHEHBI Ha aTOMBI TajloreHa. AJIKMIbHAS 9acTh IMAIOreHAIKIIBHOM IPYIIIBI MOXKET COIepkKaTh
ot 1 o 20 aromoB yriepopa (T.e. Ci-Cyp ranorenanxun), or 1 10 12 aromos yrirepona (1.e. Cy-

C,2 ranorenankun) mwm ot 1 mo 6 aromoB yraepona (1.e. C1-Cg ankun). IIpuMepsl OAXOqAIIHX

' TaJIOre€HAIKWIBHBIX I'PYII, B YUCIIe IIpouero, Bkiatouaor ~-CF3, -CHF,, -CFH,, -CH,CF3, u 1.11.

“ANKeHWT” NPEACTaBIIAeT COOOH YIIIEBOZOPOL, COACPXKAIIHA HOPMAIBHEIE, BTOPHYHEIE,
TPETHYHBIE aTOMBI YIIIEPO/A I aTOMBI YIJIepoa NUKIA, COASpKalliid 110 MEHbBIIeH Mepe OIuH
Y9aCTOK HEHACBINEHHUS, T.6. YIJIEPOA-YTIEpOAHYI0 sp° JBOHHYIO cBs3b. Hampumep,
aKeHUIbHAA IPYIa MOXET BKIX0O9aTh oT 2 10 20 aromoB yriepona (T.e. Cr-Cyp ankenmi), ot 2
no 8 aromos yriuepona (r.e. C,-Cg ankenmn) miu ot 2 10 6 aromoB yriuepoga (r.e. Cr-Cs
ankeHw1). IIpuMepsl MOIXOAAIMX aIKEHUIBHBIX TPYII, B YKCIIE MPOYETO, BKIIOYAOT 3THICH
nwm BuaMn (-CH=CH), ammun (-CH,CH=CH,), nuxmomenrenun (-CsH;) m 5-rexcenmn
(-CH,CH,CH,CH,CH=CHy,).

“ANKuHAT” TpEJCTaBIAeT co00H YIIeBOIOPO, COMePkKAIIHA HOPMAJIbHEIE, BTOPUYHEIE,

TPETHYHBIEC ATOMBI YIJIEPO/ia WM aTOMBI YTJIepOa UKIA, COASPIKAIHiA 10 MEHbINEH Mepe OIUH
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Y9aCTOK HEHACHIIIEHNA, T.C. YIIICPOA-YIJIEPOIHYIO sp TPOHEYIo CBsi3b. Hanpumep, ankuHAIbHAS
IpyIIIa MOXKET BKIIOYATh OT 2 110 20 atomoB yriepona (T.e. C,-Ca anxunun), ot 2 10 § aTOMOB
yraepoza (1.e. C;-Cs ankunwmn) uim ot 2 10 6 atoMoB yriaepoza (1.e. Co-Cg anxumm). [Ipumepst
IOAXOMAIMX aJKMHAIBHBIX TIPYNI, B YUCIEe NPOYEro, BKIIOYAIOT ALETWICHOBYKO TIPYIILY
(-C=CH), nponaprun (-CH,C=CH), u 1.11.

“AnxwiieH” OTHOCHMTCA K HACBHIIICHHOMY pa3BETBICHHOMY I HEPA3BETBICHHOMY WIH
IUKIAIECKOMY  YTTIEBOAOPOTY, COICPXKAIEMy JBa OJHOBAICHTHBIX PAaJMKAIbHBIX IIEHTPA,
00pa3soBaHHEIX IyTeM YHAJEHW:A JBYX aTOMOB BOZOPOXA OT OZHOTO M TOTO K€ WIM OT ABYX
PasIMYHBIX aTOMOB YIIepoJa B HMCXOIHOM amkaHe. Hampumep, ankmieHoBas rpynma MOXKET
BKJII0OYaTh OT 1 10 20 aromoB yriepoxa, or 1 1o 10 atomoB yriepona wm ot 1 10 6 atomMoB
yraepona. THIHYHBIC alKUIEHOBBIE PAIUKANEL, B YHCIE IPOYEro, BKIOYaT Metuten (-CHs-),
Ll-stun  (-CH(CH3)-), 1,2-omun (-CH,CH-), 1,1-mpommn (-CH(CH,CHs)-), 1,2-npormn
(-CH,CH(CHs)-), 1,3-npoman (-CH,CH,CH;-), 1,4-6ytun (-CH,CH,CH,CH,-), 1 T.11.

“AJIKCHMIICH” OTHOCHTCS K HEHACHIICHHOMY Pa3BETBICHHOMY HMJTH HEPA3BETRICHHOMY W
UMKIMIECKOMY  YTIEBOJIOPOIY, COACpXKAIlleMy [Ba OJHOBANCHTHBIX pPaJVKAIBHBIX IIEHTPA,
00pa3soBaHHBIX ITyTEM YHAICHHS JBYX aTOMOB BOZOPONA OT OFHOTO W TOTO e WIA OT JBYX
PasIMMHBIX aTOMOB YIJICPOJa B MCXOJHOM alikeHe. Hampumep, ankeHwiIeHOBas Ipynma MOKeT
BKJIF04aTh OT 1 mo 20 aromoB yriepona, ot 1 xo 10 atomoB yrimepoma umu or 1 1o 6 atoMoB
yriepozna. THNWYHBIC ATKEHWICHOBHIE PafUKAIBl, B YHCIE IPOYEro, BKIIOYAIOT 1,2-3THiEH
(-CH=CH-).

“AJIKVHAIEH” OTHOCHTCS K HEHACHIILICHHOMY Pa3BETBICHHOMY MIIH HEPa3BETBIICHHOMY WU
IMKIMIECKOMY  YTIIEBOOPOY, COACPXKAllleMy 1Ba OJHOBANCHTHBIX DPaiMKaIBHBIX IIEHTPA,
00pa3oBaHHBIX IyTeM YHATEHWS [BYX aTOMOB BOOPOAA OT OHOTO M TOrO K€ WM OT ABYX
PasIMYHBIX aTOMOB YIJIEPOIa B MCXOMHOM aikuHe. Hampumep, anKuHWICHOBas IpyIma MOXET
BKmo49ath or 1 10 20 aTtomoB yriepoaa, or 1 o 10 atromos yriiepoaa wid ot 1 1o 6 atoMoB
yrnepona. TumudHble aNKHMHUICHOBBIE DPafKalbl, B YHMCHE HPOYEro, BKIIOYAIOT alleTHICH
(-C=C-), mpomaprun (-CH,C=C-) u 4-nerruamn (-CH,CH,CH,C=C-).

“AMHIHO” OTHOCHTCS IMIaBHBIM 00Pa3OM K a30TCOIEPkAIIEMY PATUKATY, KOTOPHIA MOXKET
paccMaTpuBaTHCA KaK MPOM3BOAHOE aMMuaKa, popmyisl —N(X),, rie Kaxasli “X° He3aBUCHMO OT
JApYrMX mpexncraBiier coboit H, 3aMelneHHBIi WM He3zaMelleHHBINR AIKUIT, 3aMEICHHBIA WU
HE3aMEIICHHBIH KapOOUMKITAN, 3aMEMEHHBI WM HEe3aMEUICHHBIH TeTepOIMKII M T.J,.

MuGpnamsanys aToMa a30Ta MPEACTaBIAET cOO0M IPUOIIM3UTENHHO sp3. Heorpanuunsaromye Brub1
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amuHo BimMoualoT —NH,, -N(amxwr),, -NH(amxun), -N(xapOomuxman),, -NH(xapOorukmr), -
N(rerepormxman),, -NH(rerepoumxman), -N(apmr),, -NH(apmm), -N(amxwr)(apwi),
N(anxw)(reTeporyKIT), -N(xap OOk )(TETSPOLMKIIAT ), -N(apmn)(rerepoapn), -
N(ankun)(rerepoapui), ¥ T.4. TepMUH “alKMIaMHHO” OTHOCHTCS K aMUHOTPYIINIE, 3aMEICHHOH 10
MEHBIIEH Mepe OJHOM QIKWIbHOM Ipymnmoi. Heorpanudusaronme npuUMeEpbl aMUHOIPYIII
BrmoyaroT —NH,, -NH(CH3s), -N(CH3),, -NH(CH,CH3), - N(CH2CH3),, -NH(denmn), -N(dermn),,
-NH(6en3un), -N(Oem3un), U T.n. 3aMEIIECHHBIA aTKWIAMHHO B OOIIEM ClIydac OTHOCHTCH K
AKWJIAMHAHOTPYIIIAM, COOTBETCTBYIOIIMM OIPEJENICHUIO BEBIIE, B KOTOPHIX K aTOMy a30Ta B
cocTaBe aMUHO NPHUCOECMHEH IO MCHBIICH Mepe ONMH 3aMEHICHHBIH aJKWI, COOTBETCTBYOLIMIA
oIpe/ieNeHnIo BhIIe. HeorpaHndmBaromye NpuMepsl 3aMeNICHHBIX aJKAIAMUHO BKIIIOYAIOT -
NH(amxunen-C(0O)-OH), -NH(anxwien-C(O)-O-anxmn), -N(ankmieH-C(O)-OH),, -N(anxunen-
C(0)-O-anmxun); u T.1.

“Apw1” 03Ha4aeT apOMaTHYECKUil YIIICBOAOPOH, 0Opa30OBaHHBIN yaaJeHHEM OJHOIO aroMa
BOZOPOZa OT OTHOT'O aTOMa YIVIEpOZAa HCXOQHON apoMaTHIeckol KojblieBol cucteMsl. Hanpumep,
apWiIbHas IPyIIa MOKET BKIIIO4aTh oT 6 10 20 aToMoB yriepoaa, ot 6 10 14 atomMoB yriepona
wm ot 6 1o 12 aTtomoB yriepona. Tunugnble apwibHBIE TPYINILL, B YHCIE NPOYETO, BKIOYAIOT
paauKainbl, 0Opa3oBaHHBIE M3 OcH30/Ma (HampuMmep, (GEeHWT), 3aMeleHHOro GeH3ona, HadyraiuHa,
anTpaneHa, oudeHuna u T.11.

“ApHankuia’ OTHOCHTCA K allMKINYECKOMY aJIKIIIBHOMY PaIUKally, B KOTOPOM ONUH W3
aTOMOB BOIOPOXA, CBA3AHHBIX C aTOMOM YTJIepofa, OOBMHO C KOHIGBHIM HIIH SP -aTOMOM
yIJIepo/ia, 3aMEHEH Ha AapWIbHBIA pafukad. THIIMYHBIE apWIANKWIGHBIC TPYIIBL, B YHCIE
Ipodero, BKMOYaroT OcH3mwi, 2-pemmndrtaH-1-wi, HadTunmermn, 2-HadrmidTaH-1-wmI,
Hadrober3mi, 2-HadTodEeHIIATAH-1-W1 U T.I. ApHIaJKUIBHASA TPyINa MOXET BKIIOYATh OT 6
10 20 aToMOB yriiepojia, HallpuMep, alKUIbHBIH parMeHT; comepskammii 1-6 aToMOB yriepona,
U apuibHbI PparmMeHT, coxeprkamuii 6-14 aroMoB yriepoza.

“ApunanKeHII” OTHOCHTCA K allMKIMYECKOMY AJKCHWIBHOMY PaguKaly, B KOTOPOM
ONMH U3 aTOMOB BOJNOPOJA, CBA3AHHBEIX C aTOMOM YIVIEPOJa, OOBIMHO C KOHIIEBEIM WIH SpP -
aTOMOM YTTIEpOJia, a TAKXKE C Sp’-aTOMOM YTIIEpOJa, 3aMEeHeH Ha apIIbHBIN PagiKall. ApuisHas
qacTh apyIalKeHWIa MOXKET BKIIOYaTh, HapUMep, MIOOYI0 U3 apHiIBHBIX TPYII, OIMCAHHBIX B
HACTOAIIEM JOKYMEHTE, a alKeHWIbHAs YacTh apHIaJIKeHWIa MOXKET BKIIOYATh, HANpPUMED,
mo0yI0 U3 alKEeHWIBHBIX TPYIIN, ONUCAHHBIX B HACTOSINEM JOKYMCHTE. ApHIIANKEHWIHHASL

rpylma MOXET BKII0YaTh OT 6 10 20 aTOMOB yriepoja, HApHMeEp, aJIKEHWIBHBIA (hparMeHT,
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comepkamuid 1-6 aTomMoB yrheposja, M apHIbHBIA (parMeHT, comepxkammii 6-14 aromos
yriaepoaa.

“ApunankuHUT’ OTHOCHTCS K aUKIMYCCKOMY AIKMHIBHOMY paluKaly, B KOTOpOM
OIHMH U3 aTOMOB BOZOPOJA, CBA32HHBEIX C aTOMOM YTIepo/a, OOBIMHO C KOHIEBEIM HIH SpP -
aTOMOM YTIICPOJia, a TAakKe C SP-aTOMOM YIJIEPOJa, 3aMEHEH Ha apIUIbHBINA pagukal. ApuibHas
4acTh apHIAIKUHUIA MOXKET BK/IIOYaTh, HAIPHMED, TH00YI0 U3 apUIBHBIX TPYII, OMMCAHHBIX B
HaCTOAIIEM JOKYMEHTE, a aJKMHWIbHAA YacTh apuIAIKMHUIA MOXET BKIHOYATh, HAIPHMED,
IOy M3 AIKUHWIBHBIX IPYIN, ONHCAHHBIX B HACTOAIIEM JIOKyMEHTE. ApHIaJKHHIIBHAS
TpynIa MOXET BKIIOYATh OT 6 10 20 aTOMOB yriepoa, HAIPUMEp, alKUHHIBHEIA (parMesTt,
comepkamuii 1-6 aroMoB yriepoja, M apHIBHBINA (parMent, comepkammi 6-14 aromos
yraepona.

TepMuH “saMelleHHBIN” MO OTHOMIEHMIO K alKWIY, AIKWIEHY, apuiy, apHIaIKHiy,
AJIKOKCH, feTeponnKnme, reTepoapuiny, KapOOUMKIMIY M T.JI., HaOpuMep, “‘3aMeleHHBIH
ankuWI’, “3aMEINCHHBIM AIKWIEH”, “3aMEIEHHBIA apuia’, ‘‘3aMelICHHBIA apuwIaJIKuI,
“3aMEIICHHbIH FeTePONMKIAT” | “3aMeIe bl KapOOLUKINI 03HAYaeT ATKHI, ANKHICH, apiL,
apUIAIIKWIL, IeTePOLUKIINAI, KapOOIMKIINII, COOTBETCTBEHHO, 3 KOTOPHIX OAUH WX 60ollee aTOMOB
BOIOpONa HE3aBHCHMO IPYT' OT Jpyra 3aMEHEHbl Ha 3aMECTUTENH, OTIMYHBIC OT BOJOPOJA.
Tunu9HbIe 3aMECTHTENH, B YHCIE IPOIETo, BKIoUaT -X, -R°, -0, =0, -OR®, -SR®, -S, —Nsz,
-N'R"3, =NR”, -CX3, -CN, -OCN, -SCN, -N=C=0, -NCS, -NO, -NO,, =N, -N3, -NHC(=O)R",
-OC(=0)R®, -NHC(=O)NR", -S(=0)-, -S(=0),0H, -S(=0),R’, -OS(=0),0R", -S(=0),NR",,
-S(=O)R", -OP(=0)(OR");, -P(=0)(OR")z, -P(=0)(0")z, -P(=0)(OH),, -P(O)(OR")(0"), -C(=O)R",
-C(=0)X, -C(S)R®, -C(0)OR", -C(0)0", -C(S)OR®, -C(0)SR®, -C(S)SR?, -C(O)NRY,, -C(S)NR®,,
—C(=NRb)NRb2, I7e Kaxasii X He3aBUCHMO OT JPYTHX IpencTaBiaser coboit ramoren: F, Cl, Br
wm I; a kaxopii R® mesasucamo ot JApyrux npenctasiger coboit H, amkun, apun, apumankm,
TETEPOIMKI  HMNM 3alUTHYI0 TIPymmy MM (parMeHT IpojeKkapcTBa.  AJIKWICHOBEHIC,
QIKCHUJIEHOBBIE ¥ AIKNHUICHOBBIC TPYIIIEL TAKKE MOTYT OBITH 3aMENICHb! aHATIOTMYHBIM 06pa3oM.
Ecm Be yxa3aHo MHOE, IPY UCIIOIB30BAHAM TEPMUHA "3aMEICHHBEA" B OTHONICHHH TAKUX Tpym,
KaK apuIIaIKMII, KOTOPHIC COZiepkaT JiBa mWim Gonee ¢parMenTa, MONXOMSINMX IS 3aMEIICHHUT,
3aMECTUTEH MOTYT NMPUCOSAHHATECS K apiiibHOMY ()parMeHTy, alKWIBHOMY (DparMeHTy IWIM K
0001M yKa3aHHBIM (pparMeHTaM.

Tepmun “mposiekapcTBO” B HACTOSINEM ONHCAHWM OTHOCHTCS K JIOGOMY COEXMHEHHIO,

KOTOpOC NpH BBCACHHH B OHONOIMYECKYI0 CHCTEMY B DPe3yJbTaTe CaMOIpPOM3BOIBHOM(BIX)




10

15

20

25

30

35

44

XUMMYECKOW(UX) peakimm(¥), xumudeckoh(yux) peakmum(ii), KaTammsupyeMou(bix) (GepMeHTOM,
doromza wnm MeTabonMUecKOM(MX) XMMHUIECKOH(MX) peakuuu(ii) oO6pasyer IeKapCTBEHHOE
BEIIECTBO, T.€. AKTMBHBIA MHIPeIMEHT. Takum o0pa3oM, IIPOJIEKApCTBO TPEACTABIAET COOOMH
KOBAJIEHTHO MOMM(UIMPOBAHHBIA aHAIOr WIM JATCHTHYIO (OPMY TEpameBTHYECKH AKTUBHOTO
COEJTMHEHN.

CHENMAMCTa B JAHHOH OONAacTH TEXHHKM OYEBHAHO, YTO 3aMECTUTEINM M IPYTHE
dparmenter coemunennit Gopmyn I-II cremyer BHIOMpaTh TakuMm 06pa3oM, 4TOOBI MOJYYEHHOE
COEIMHEHNE ABIIIIOCH AOCTATOYHO CTAOMIBHBIM UL MPUMEHSHAS B (HapMaLEBTUUECKUX HEIIX U
MOIJIO OBITh BKIKOYEHO B COCTaB HPHEMIEMO CTa0MIBHOH (hapMaleBTUIECKOH KOMIIO3ULUH.
Coemunenns  ®opmyn I-III, obmamaromme Takoi CTaGWIBHOCTBIO, PacCMaTpHUBAIOT K4k
HaXOJAIIUEC] B PAMKaX HaCTOSAIIETO H300pCTEHHMS.

“T'eTepoankun” OTHOCHTCA K AIKWIBHOW TpyIIe, B KOTOPOH OQuH WM Oojlee aToOMOB
yTIeposia 3aMEHEHE! Ha reTepoaroM, Takod kak O, N mm S. Hampumep, ecim atom yriepoaa
QIKAIBHOM TPYIIBI, KOTOPHIM MPHCOEMHEH K MCXOMHOW MOJICKYJe, 3aMEeHEH Ha IeTepoaroM
(manpumep, O, N mm S), Iony4eHHbIe TeTEPOATKUIBHBIE [PYIIIE COOTBETCTBEHHO SBIIAIOTCS
ankokcurpynno# (Hanpumep, -OCHj u 1.1.), amuaom (ganpumep, -NHCH;, -N(CHs), u 1.1.) win
THOAIKWIPHON Tpynmol (Hampumep, -SCH3). Ecnm HexoHIeBoil aroM yriepoja alKuIbHOM
TPy, KOTOPHIA He IPUCOETUHEH K HCXOXHON MOJIeKyJle, 3aMeHeH Ha rerepoaroM (Hampumep, O,
N wmu S), HOTydeHHBIE TETEpPOATKMIBHBIE IPYIIBI COOTBETCTBEHHO SBISIOTCS MIPOCTBIM
amkunossiM  d¢upom  (mampumep, -CH,CH,-O-CH; wu  T1.1), ankuwiamudoM —(HampHMep,
-CH,NHCH;, -CH;N(CH3); #® TJ) WM  alKHioBRIM  OPOCTBIM  THOd(HpPOM
(mampumep,-CH,-S-CHs). Ecmmu koHIEBOH aToM yIviepoJa ajKWiILHOM TIpPyIIEl 3aMeHEeH Ha
rerepoaroM (Hanpumep, O, N mwiu S), nonydeHHBIe reTepoalKWIbHBIE TPYIIEI COOTBETCTBEHHO
ABJIIOTCS TUOPOKCHAIKIILHON rpymmoi (Hampumep, -CH>CH,-OH), aMHHOANKAIBHOM TpyIImoi
(warpumep, -CHoNH,) wmi anxkurrronsHoi rpymmoi (mampumep, -CHCH,-SH). Hanpumep,
reTepOANIKIIbHAS TPYIIa MOXKeT BKI0YaTs or 1 g0 20 atoMoB yriepona, or 1 go 10 atomos
yraepona wid or 1 jmo 6 aromoB yrmepoma. C;-Ce¢ reTepoaikwibHas TPyIIa O3HAYaeT
TeTEPOAJIKUIBHYIO TPYIITY, BKIIOYAIONIYI0 1-6 aTOMOB yriepona.

“T'eTeponuKI” WA “reTepOUMKIAI” B HACTOSIEM OITMCAHUM BKIIOYAET, HAIIPUMED, HO

HE OrpaHWYHBAasCh MMH, T€TEPOLUMKIEI, onMcaHHee B Paquette, Leo A.; Principles of Modern

Heterocyclic Chemistry (W.A. Benjamin, New York, 1968), 8 uacrtaoctu, B I'masax 1, 3, 4, 6, 7

u 9; The Chemistry of Heterocyclic Compounds, A Series of Monographs” (John Wiley & Sons,
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New York, 1950 mo macrosinee BpeMs), B wactHOCcTH, B Tomax 13, 14, 16, 19, u 28; u J. Am.
Chem. Soc. (1960) 82:5566. B omHOM U3 KOHKPETHBIX BapHaHTOB DPean3al[MH H300peTeHHs
“rerepouHKI’ BKIIOYaeT ‘‘KapOoUHuKI”, COOTBeTCTﬁy}omnﬁ ONpE/ICTICHUIO B HACTOSIIEM
OIIMCaHMH, B KOTOpOM ojauH umu Gonee (Hanpumep, 1, 2, 3 wiu 4) aTOMOB yriepoja 3aMEHEHB
Ha rerepoatroM (Hanpumep, O, N mwm S). TepMuHBl “TeTeporMKI” WM “TETEPONMKINYECKAsL
rpynna” BKIKOYAIOT HACHIIICHHBIE KONbIIA, YaCTHYHO HEHACHIIICHHBIC KOJIbIA ¥ apOMATHIECKHE
Konpla (T.6. rerepoapoMaTHIEcKue KOJbIA). 3aMelIeHHBIC TIeTEPOLMKIMIB  BKIIOYAIOT,
HAIPUMED, TETEPOLUKIIMYECKIE KONbIA, 3aMCIICHHBIE JTIOOBIM U3 3aMECTUTENIEH, ONUCAHHBIX B
HACTOAIEM [IOKYMEHTe, BKIIOoYas KapOOHWIbHBIE Ipymmbsl. Heorpanumdmsaromui npuMep

KapOOHMI-3aMeNIeHHOr0 TeTePOIUKIIIIA NPEACTABIAET COOO0M:

B
,_,L,,NTNH
J

Heorpannuusaronye mpuMepsl TeTePOIUKIIOB BKIIOYAIOT NUAPUIWI, JUTHIPONHAPHIAIL,
TeTParuApONUpuIwl (IMIICPUIT), THA30IWI, TETParuAPOTHOGEHMN, TEeTParuApOTHO(GEHIT ¢
OKMCIIEHHOH Cepoli, MUPUMHIVMHWI, (YpaHWwI, TUESHWI, NHPPOIWI, NUPA30JIWI, UMHAA30IIAI,
Terpaszonmi, —OeH3obypaHWI, THaHaQTAICHWI, HWHOONWI, HHIOJEHWI,  XHWHOIMHUI,
W30XWHONUHWI, OCH3UMMIA30JMWI, NHICPUIUHWI, 4-NHNCPUIOHWI, TNHPPOIUAUHWI, 2-
MIHPPOIUIOHNUT, TIAPPOTTTHWIL, TeTparuxpodypaHui, TETPAruIPOXUHOINHIIL,
TETPAruPOU3OXUHOMMHIN,  ACKATHAPOXHHONUHMN, — OKTATHIPOM3OXWHOIMHHAN, — A30IHHMI,
tpuasunmi, 6H-1,2,5-tuaguasunamwi, 2H,6H-1,5,2-autnasuan, TACHUN, THAHTPEHMIL, IIUPAHMI,
n300eH30QypaHuil, XpPOMEHWI, KCaHTCHWI, GeHokcaHTuEml, 2H-muppoman, H30THa307IMII,
M30KCA30/IM/, UHPAsHHWI, UUPUAASHHWI, HHAOMW3MHWI, wu3ouHmonwi, 3H-unmomun, 1H-
uanazomwi, mypuHwi, 4H-xunommsumun, ¢ranaspEnn, HaQTUPHUIUHUI, XHHOKCAIMHMIL,
XMHA30JIMAWS, LUHHOJWMHWI, murepuauHwi, 4aH-xap6azommr, xapGasomwi, -xapOomuHmMI,
deHaHTpUANHIL, aKPUIUHWI, THMPUMHANHWI, (eHaHTpomiHMI, (deHasuBWI, (QeHOTHAZHHMI,
dypasanmn, (EHOKCA3HHWI, W30XPOMAHWI, XPOMAHWI, MMHIA3OJUIWHWI, HMUJA30JIMHAIL,
NHUPA3OTUANHWI, THUPA3OIUHWI, NUIEPasHUHUI, WHIOIMHWI, M30MHIONMHUI, XWUHYKIHJAWHUIL,
MOPQOIUHIUIL, OKCa30JIMIHHNAT, OCH30TPHA30IIHII, OEH3M30KCA30JINIL, OKCHHIOJIII,

OEH30KCA30JIMHIT, M3aTUHOWI ¥ OUC-TeTparuapodypasml:
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B KauecTBe HEOTPaHNYMBAIOIIETO IPUMEPA, TETEPOIHKIIEL, IPHCOSTUHCHHBIE YEPE3 aTOM
yIIIEepOAa, IPUCOSAUHEHHI 110 HOIOXKEHHIO 2, 3, 4, 5 wiu 6 mapuauHa, HONoKenuo 3, 4, 5 wm 6
NMPUIA3KHA, TIONOXKEHUIO 2, 4, 5 nm 6 NHPUMUIVHA, TOJOXCHUIO 2, 3, 5 win 6 nupasuHa,
nojoxenno 2, 3, 4 wim 5 ¢ypana, terparunapodypana, tTmodypana, Tnodena, nuppona Wi
TETParuAPOIMPPOIIa, IIOJOKEHHIO 2, 4 MK 5 OKca30ona, MMHUa30J1a WM THA30J1a, TIOIOKEHHUIO 3,
4 um 5 M30KCa30I1a, NHUpa3oia WM M30THA30JIa, TIOIOKEHHUIO 2 WK 3 a3UpHIMHA, TIOJ0KCHHIO
2, 3 unu 4 azeTHUHA, IOJIOKEHUIO 2, 3, 4, 5, 6, 7 wnu 8 xuHOIMHA Win nojoxenuo 1, 3,4, 5, 6,
7 nmu 8 W30XMHOIMHA. B OCHOBHOM IeTepoIMKIIBI, IPHCOSAMHEHHBIE Yepe3 aToM YIIepoa,
BKJIIOYAIOT 2-IUPHIWNI, 3-TAPUIAI, 4-TIUPUANAN, S-TUPUIWI, 6-THpuxwI, 3-IMpHAasHHWI, 4-
NUPUAA3UHWI, S-TMPUAA3MHWI, 6-TMPHAA3HHHN, 2-THPHMHHHIIL, 4-mupuMuIAHAN,  S-
OMPUMMAMHIN, 6-UMPUMMIMHKI, 2-TIMPasHHUI, 3-THAPasUHIN, S5-MUApa3suHWI, 6-IMPasuHUI, 2-
THA30I, 4-THA30 I WIN 5-THA30JIMIL.

B KadecTBe HEOrPaHUYHMBAIOIIETO IPUMEPA, TETEPOLKIIEL, IPHCOSAUHEHHBIE YEPE3 ATOM
a30Ta, NPUCOCAUHEHBI 10 MOJOKEeHUMIO | asWpuauHa, a3eTHIWHA, NMUPPOJA, MHUPPOIMAUHA, 2-
NVMpPPONIMHA, 3-MUPpPOJIMHA, HUMHUAA30/1a, HMHUNAa30NUOMHA, 2-AMUAA30/IMHA, 3-MMHMEA30JIMHA,
Upaszona, MUpa3soiuHa, 2-NMpa3oiHHa, 3-NHpa30/MHA, NHNCPHIOMHA, NHUIICPa3shHa, HHAOIA,
ungonuHa, 1H-mAnaszoma, monoxeHH:o 2 W30MHAONA HIM H30MHIONMHA, NOJIOXKeHUI0O 4
MoppoiMHa U TONOKEHHI0 9 Kapbasona wim P-kapborvHa. B OCHOBHOM TIeTE€pOIMUKIIEL
NPUCOCAMHEHHBIE 4Y€pe3 aTOM a30Ta, BKIIOdYaroTl-asupunwn, l-azeremwn, 1-muppomwn, 1-
AMUAA30JUI, 1-Mpa3onmi 1 1-IuIepuIuHmIL.

“T'eTepOLMKIMIAIKAIT OTHOCHTCS K aMKINYeCKOMY AIKIIBHOMY PafUKally, B KOTOPOM
OJIMH U3 aTOMOB BOZIOPO/Ia, CBA3aHHBIX C aTOMOM YIJIepo/a, OOBIYHO KOHIEBBIM HITH Sp3-aTOM0M
yIilepojia, 3aMEHEH Ha TeTEpOIMKINYECKH paaukan (T.6. TeTepOUUKIMIAIKAICHOBBIN
dparmenT). THNHYHBIE IeTCPONMKIMIAIKWIG BKIIOYAIOT, B YHCIE HPOYEr0, TeTEpOIHKIHI-

CH»-, 2~(reTeponuKamin)aTan-1-ui, 1 T.I0L., T1e “TeTePOLUKINIbHAS YacTh BKIIOYAET JH0OYI0 U3

BBHIIIIEONMCAHHBIX TeTEPOIMKINYECKUX TPYIN, BKIIOYas omucanHeie B Principles of Modern

Heterocyclic Chemistry. Jlna cnenmanucta B JaHHOMW OOJACTH TEXHHKH TaKKe ITOHATHO, YTO

TEeTCPOIUKIMYCCKAA I'py1na MOXKET OBITE IIpUCOCIMHCHA K aJKWILHOH qJacTH

TETEPOHNUKIIMIIATIKIJIA IIOCPEACTBOM yrnepoa—yrnepo;moﬁ CBA3KM WM CBA3H YITICPOI-
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reTepoaToM, IIPH YCJIOBHM, YTO IIONydYEHHas TpyNNa sBIAETCA XHUMHYECKH CTaGHIIBHOM.
IeTepomMKIWIAIKAIBHAS Ipynna BKIodaeT 3-20 aToMoB yriaepoja, HampUMEp, alKAIBHBIA
(parMenT apUIIANKWIBHON IPYIIIEI, COASPKaIui 1-6 aTOMOB yriuepona, U TeTepONMKINYeCKUN
¢parment, comepxammii 2-14 aromoB  yriepona. HeorpamwdmBaromie = IpHMEPHI
reTepOIUMKIAIAIKIAIOB BKIIOYAlOT S-wiCHHBIE CEpy-, KHCIOPOL- W/HIIM a30TCOAEepIKaliue
TEeTEPOIMKIBI, Takue KaK THA3OMHMIMETHN,  2-THa30JWIdTaH-1-WI, WMMHAA30IHIMETHI,
OKCA30IM/IMETHII, THAJUA30IMIMETII, W T.JA., O-WICHHBIE CEpy-, KHCIOPOA- W/HIH
a30TCOJEpKallie TETCPOLMKIB], TaKMe KaK TNHNEPHIMHMIMETH, IHIECPasMHUIMETHIL,
MopdOoTMHIIMETHT, MIAPUIAHIUIMETHIL, TOVPHAU3AIMETHI, TUPUAMUIMETHI,
TUPA3UHUIMETHIL, U T.JL.

“T'eTepOUUKITMIAIKEHWI” OTHOCHTCA K AUUKIAYECKOMY ajKCHUWIBHOMY DajHKally, B
KOTOPOM OIMH M3 aTOMOB BOJOPOJIa, CBA3aHHEIX C aTOMOM YITIEpOAa, OOBIYHO KOHIIEBBIM HIIH
sp’-aToMoM yriaepoja, 3aMCHEH Ha FeTePOLUKINICCKAN paaukan (tee.
reTepOIUKIIIIATKEeHUICHOBBIN ¢dparmesT). Ieteporukmueckas 4acTh
reTEpOLMKINIAIKCHIIBHON TPYIIBl BKIIOYaeT 0Oy M3 TCTEPOUMKIMICCKHX TPy,

OIMCAHHBIX B HACTOAIEM JOKyMeHTe, BKiroyast onucanssie 3 Principles of Modern Heterocyclic

Chemistry, a aJKeHWIBHAsS 9acTh IETEPONUKIMIAIKCHUILHOM IPYNIBI BKIIOYAET JH00YI0 H3
aNKCHWIBHBIX TPYIN, ONHCAHHBIX B HACTOAIIEM JoKyMmenTe. J[ia crenuamicTa B JaHHOA
00JIaCTH TEXHUKH TAKXe MOHATHO, YTO TETEPOLMKINIECKas TPYIIa MOXKeT OBITh MPHCOETUHEHA
K QJIKEHWIGHOM 4acTH TeTePOHUKIMIANKEHIIA MOCPEICTBOM YTJIEPOA-YITIEPOJHON CBA3H WM
CBA3U YIJIEPOA-TETEPOaTOM, IIPU YCIOBHMH, YTO MOJYYEHHAA IPyNNa SBIACTCH XUMUYECKU
crabumsHOH. I'eTepolMKInIaIKeHIIIBHAS IpyIa BKiIrodaeT 4-20 aTOMOB yriepoja, HalpuMep,
AJIKEHWIbHAS YacTh TeTEePOLUKIAIAKSHIWIFHON TI'PYIIbl COAEpKHUT 1-6 aToMoB yriepona, a
reTepPOIMKINYECKUH parMeHT COAECPKUT 2-14 aTOMOB yriiepoaa.

“T'eTepOMUKITWIAIKAHUI OTHOCHTCA K alMKIMIECKOMY aJKHHWIBHOMY paJuKaly, B
KOTOPOM OJIUH W3 aTOMOB BOJOPOJA, CBA3aHHBIX C aTOMOM YIIepo/a, OOBYHO KOHIEBHIM HITH
Sp>-aTOMOM YTJIEpO/ia, 2 TAKKE C SP-aTOMOM YITIepO/a, 3aMEeHEeH Ha TeTepOLHKITHILHBI pauKan
(T.e. TeTePOLUKINIATKHHIICHOBEIN ¢dparMenr). I'ereponuxmyeckas 4acTh
TeTEpONMKIMIAIKAHIWIBHOM TIPYNIBl BKIIOYaeT J0OYyI0 M3 TIeTepPOLMKIMYECKMX TPy,

OIIMCAHHBIX B HACTOSIIEM JOKyMeHTe, BKouas onucanusie 8 Principles of Modern Heterocyclic

Chemistry, a aIKWHWIBHAS YacTh IeTEPOLUKITMIAIKAHIIBHON TPYIIIBI BKIIOYAET JIOOYIO W3

AIKUHWIBHBIX TPYII, OIMCAHHBIX B HACTOAINECM JAOKYMCHTC. I[J'IH CIicuajincra B I[aHHOﬁ
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00JIaCTH TEXHHUKH TakKe IOHATHO, YTO FeTEPOLHKIIIIIbHAS TPYIIIa MOXET OBITH IPHUCOSIUHEHA K
AIKWHIIPHON YacTH TIeTePONMKIMIAIKUHIIA TOCPENCTBOM YTICPOA-YITICPONHON CBA3M HWIH
CBA3M YIJEPOA-TETEPOATOM IPHU YCIOBUM, YTO IIOJYYEHHas IpyNna SBIAETCS XHMHYECKH
cTabunpHOH. 'eTeponuKImMIaIKnHEANIbEas Ipyna BKodaeT 4-20 aToMOB yriepoja, Halpumep,
aIKMHUNIBHAS 9aCTh TE€TEPOLMKIMNIAIKUEMIBHON I'PYNIBI CONEPXKUT 2-6 aTOMOB yIiiepona, a
TeTepOIUKIIUILHEIN pparMenT comepxut 2-14 aToMOB yriieposa.

“I'erepoapmil” OTHOCHTCS K apoMaTH4eCKOMYy TIeTEpOLMKIINILY, COIEpXKaleMy IIo
MEHBIIEA MeEpe OIMH IreTepoaroM B Konble. Heorpanuuusaromme mnpuMepbl MOAXOMAINMX
reTepoaToMOB, KOTOPBIE MOT'YT BXOAUTH B apOMAaTHYECKOE KOIIBIIO, BKIFOYAIOT KUCIOPOI, CEPY U
asor. HeorpannumBaronine IpUMepHl TETEPOAPUIBHBIX KOJEL BKIIOYAIOT BCE apOMATHUECKUE
KOJIbIIa, IICPEYMCIICHHBIE B ONPEAENCHUH “TeTepPONUKINIa”, BKIIOYas MUPUAWHWI, MUPPOIIAIL,
OKCa3’ONWwj, HHIONW/I, HW3OMHIONWI, IypuHwi, &ypaHun, TueHWI, OeH3odypaHm,
6en3oTHOdCHMI, KapOa30/IuI, UMUIA30JIMII, THA30IMWI, U30KCA30IMWI, IIUPA30JIHII, H30THA3O0IIMIL,
XUHOJIWI, U30XUHOJIWI, TUPUIA3IIL, TUPUMUAI, TAPASII U T.1.

“Kapbomumixn”  mmu  “kapOomMKIMI” ~ OTHOCHTCA K HachlleHHOMY  (T.e.
IUKIJOAJIKAILHOMY),  YacTMYHO  HEHACBINEHHOMY  (Hampumep, UHKIOATIKCHIIBHOMY,
IMKIOANIKaAUCHAIBHOMY H T.J.) HIM apoMaTH4eCKOMY KOJIBILy, coepikamemy 3-7 aToMOB
yriepoga B Cly4ae MOHONIMKIMYECKOM CTPYKTypel, 7-12 aTroMoB yriepoma B cilydae
OUIUKIMYIECKOH CTPYKTYpPHI M O IpuUMepHO 20 aTOMOB YIJICpOAa B CIydae IOTHIUKIHIECKOM
CTPYKTYpPbl. MOHONMKIHYECKHE KapOOIUKIIBI colepkar 3-7 KONBIEBBIX aTOMOB, KaK MPaBHIIo, 5
I 6 KONBLEBBIX aTOMOB. buimkimyeckue XKapOOLMKIBI copepxar 7-12 KOJIBIEBBIX aTOMOB,
HanpuMep, obpasyrommx Ounuxio[4,5], [5,5], [5,6] wm [6,6] cucremy, mu6o 9 mmm 10
KONBIEBHIX aTOMOB, oOOpasyromux Ounmkno[5,6] wnma [6,6] cuctemy, wmimm croupo-
KOHJICHCHPOBAHHBIX Kojell. HeorpanwumBaromue npuAMephl MOHOIUKIMIECKUX KapOOIHKIOB
BKJIIOYAIOT IUKIIONPOINWI, MUKIOOYTHII, IUKIONEHTHI, l-muknonent-1-equi, 1-muxiIonedT-2-
eHWI, |-IUKIOMEHT-3-eHWI, IMKJIOreKCHa, 1|-IUKIorekc-1-enmn, 1-muknorekc-2-emmn, 1-
muKiorexc-3-eaun u Qenun. Heorpanudmparommme NpUMepsl OHIMKIAYECKUX KapOOIUKIOB
BKJIIOYAIOT Ha(TWII, TETparuApoHa(TAINH U JEKaTHH.

“KapOonuKIMIAIKIT” OTHOCUTCA K allMKIMYECKOMY AJIKHIBHOMY PajuKaiy, B KOTOPOM
OJIMH U3 aTOMOB BOZOPOJa, CBA3aHHBIX C aTOMOM YIJIEpOJa, 3aMEHEH Ha KapOOIUKIMYEeCKUi
pamuKall, COOTBETCTBYIOIIMM  ONMCAHUIO B  HACTOANIEM  JOKYMEHTE. THIIUYHEBIE

HEOTpaHu4YMBaOUIUC IIPUMECPHI KaPGOHHl(J'II/IJIaJ'IKI/IJILHHX TPYIII BKIIIOYAIOT ITUKIIOIIPOITHIIMECTIII,
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AKJIOIPOIMIITHIL, IAKIOOY THIMETHIL, IAKJIONEHTAJIMETHI H I{HKIIONeKCHIMETHIL.

“ ApUITeTEPOANKIIT” OTHOCHTCH K TETEPOANKHIY, COOTBETCTBYIOIIEMY ONPEJICICHUIO B
HACTOSINEM JOKYMEHTE, B KOTOPOM aTroM BOZOpOZAa (KOTOPHIl MOXeT ObITh NPUCOSAHHEH K
aToMy yIIEpoJa WIM TeTepoaToMy) 3aMEHEH Ha apWibHYIO IPYIIY, COOTBETCTBYIOUIYIO
OTIpeIeIEHHI0 B HACTOSIIEM TOKYMEHTE. ApHUIbHAs IPyIIlia MOXKET OBITh IPHCOCIMHEHA K aTOMY
YIJepoia TEeTEpOANKWIGHOM IPYIIBl WIM K TETEPOATOMY TETCPOANKMIBHOM IPYHIBI IpH
YCIOBHHM, YTO TONy4CHHAs apAUIreTepOATKHIBHAS TPYINIa HPEACTAaBICT COOOH XHMMHYCCKH
cTaGWiIBHEL (parMeHT. Hampumep, apuireTepoakiibHas IPyHIia MOXET OTBEYaTh OOIMM
bopmynam -anmkuiieH-O-apui, -ankuiieH-O-aKuneH-apui, -ankuies-NH-apu,
-ankunen-NH-aKuneH-apu, -alKaIeH-S-apil, -alKuIeH-S-akunes-apuit 1 T.1. Kpome Ttoro,
mobas W3 aJKWISHOBBIX IPyHI B o0mmx QopMynax Moxer ObITh JOIOJHUTEIBHO 3aMEIICHA
MOOGBIM W3 3aMECTUTeNEH, YKa3aHHBIX WM IPUBCACHHBIX B Ka4eCTBE NMPHMEpa B HACTOAIMEM
JOKYMEHTE.

“T'eTepOapUIAIKWI” OTHOCHTCS K aJKUIPHOM IPYIIIE, COOTBETCTBYIOLICH OMPECICHHIO
B HACTOAIIEM JOKyMEHTE, B KOTOPOH aTOM BOJOpPOZa 3aMEHEH Ha TeTepOapWwibHYIO Ipynimy,
COOTBETCTBYIOIIYIO OMNpPEACICHUAI0 B HACTOsAmIEM JoKymente. Heorpanuymsaromue NpUMEphI
rerepoapuinankunos Brmoyaor CHp-mapumuamn, -CHy-mappoman, -CH-oxcasommn, -CHa-
uanoman, -CHp-msommpmomun, -CHp-mypummn, -CHp-dypammn, -CHp-tmemwn, -CHa-
6ensodypanun, -CH,-6enzornodpenni, -CHy-xap6asoman, -CH,-avunazonw, -CH,-rrasomman, -
CH,-m3oxcazommt, -CH,-nupazomun, -CH-u3otuazoman, -CHz-xusomun, -CHp-uzoxunonui, -
CH,-mmpupasun, -CHp-mupumumnn, -CHp-mupaswn, -CH(CHs)-nupumuent,  -CH(CHs)-
mappommr, -CH(CHs)-okcazoman, -CH(CHs)-uagoman, -CH(CHs)-usounnomi, -CH(CH3)-
uypusnn, -CH(CHs)-dypaman, -CH(CHs)-twenmn, -CH(CH;)-6enzodypannn, -CH(CHs)-
Gensornodenmt, -CH(CHs)-kap6asomun, -CH(CHs)-mmunasoman, -CH(CHj)-tuasomu,
CH(CH3)-u3oxcaszoman, ~-CH(CHs)-mmupazomuan, -CH(CHs)-uzotuazomnn, -CH(CH;)-xunomin, -
CH(CH3)-m3oxunoman, -CH(CHs)-mmpupasun, -CH(CHs)-mupumumn, -CH(CHs)-mmpasun u
T.JI.

TepMHH “BO3MOKHO 3aMEUICHHBIA” IO OTHONIEHHIO K KOHKDETHOMY (parMeHTy B
coctae coemuaeHns Popmyn I-III (mampumep, BO3MOXHO 3aMelieHHas apuibHas TIPYIIa)
OTHOCHTCS K TPYTIIIE, B KOTOPOI BCE 3aMECTHTEIHN MPENICTABILAIOT COO0HM aTOMBI BOAOPO/IA HIIH B
KOTOpO# onuH win Gojiee aTOMOB BOZOPO/A MOTYT OBITH 3aMEHCHBI Ha 3aMECTHTENH, TaKUE KaK

HepeurCIEeHHbIE B PAMKaX OIPENEIeHNs TepMUHA “3aMEIeHHbIA .
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Tepmun “BO3MOXHO 3aMEHEH” IO OTHOIICHHIO K KOHKPETHOMY (parMeHTy B COCTaBe
coenunenus ©opmyin I-III (manpumep, atoMsl yriepona ykasanHoro (C;-Cs)ankmia BOZMOKHO
3ameHeHsl Ha —O-, -S- win —NR®-) o3Hadaer, yto ogHa mwiu Gonee MerwicHOBbIX rpym (Ci-
Cg)ankuia MoryT ObITH 3aMeHeHs! Ha 0, 1, 2 wim Gonee ykazaHsbIX rpynn (Hanpumep, —O-, -S-
wm —NR®-).

“HeKoHIEeBOW(BIC) aTOM(BI) yIiIepoaa” MO OTHOIIECHHIO K aIKUIBHOMY, aJKEHIILHOMY,
ATKAHIILHOMY, AJIKHJICHOBOMY, alIKCHWICHOBOMY WIIM aJIKHHUICHOBOMY (hparMEeHTyY OTHOCHUTCS
K aroMaM YIJIEpOJa B COCTaBe YKa3aHHOTO (pparMeHTa, PacllOIOKECHHBIM MEXIy IepBBIM
aTOMOM YTJIEpPOMa B COCTaBe (pparMeHTa U IOCICTHUM aTOMOM YIJIepo/ja B COCTaBe (pparMeHTa.
TakuM o0Opa3oM, B KadecTBe HEOrPAaHHYMBAIOMIETO MpUMepa, B aJIKWIBHOH rpymnme -
CH,(CHHy(CHH,CH; min ankuIeHOBOH TpyIme -CH,(C")H,(C"H,CH,- atomst C’ clemyer
paccMaTpUBaTh KaK HEKOHIIEBBIC aTOMBI yIIIEpoJa.

HekoTopble aTsTepHATHBHEIE BapuanThl Y ¥ Y' NpencTaBiasior coGoll OKCHIBI a30Ta,
panpumep, N(O)R) mma "N(O)OR). Dtu okcuasl a30Ta, TNOKa3aHHBIE 37eCh Kak

NPHACOCAMHEHHBIE K aTOMy YTIepoja, TakkKe MOTyT OBITh NPEJCTaBICHH B BHIEC TPYMI, C

0O O

/W\ Z N

pasacicHueM 3apsaa0B, HaIPHUMED, R

OR | cooTBETCTBEHHO, TIPH 3TOM
MOApa3yMeBaeTCsd, YTO OHM D3KBHBAJICHTHH! BHINEYKAa3aHHBIM IPEACTaBICHUSIM JUIS Ielel
HaCTOSIIETO N300pETCHMA.

"JIuakep" WM “MOCTHK” O3HA4YaeT XMMUYECKHUHA (parMeHT, coJepKalluil KOBaJICHTHYIO
CBA3b WJIM IICIb aTOMOB. JIMHKEpHl BKIIIOYAIOT ITOBTOPSIOIIMECS 3BEHbS alIKWIOKCH (HaIlpuMmep,
momddTwieHoken,  [IOI,  momuMeTmieHOKCM) M aJKWIAMHHO-3BEHbS  (HampuMmep,
nonuaTiwieHamuHo, Jeffamine™); u »>dupel M aMuIBl JIByXOCHOBHBIX KHCJIOT, BKIIOYas
CYKIIMHAT, CyKI[HHAMUJ, TUTTIUKOJIAT, MAJIOHAT U KaIlpOaMU/I.

Takue TepMHHBI, Kak “TIPHCOEIUHEHHBIN Yepe3 KUCAOpox~’, “IpHCOCAMHECHHBINH uepes
a30oT”, “IIPUCOSAVHEHHBIA uepe3 yriepox’, “IPUCOCNMHEHHBIA dYepe3 cepy’ WK
“mpucoeIuHEHHBIA depe3 ¢ocdop”’, 03HAYAIOT, UTO €CIM CBA3b MEXIY ABYMS (PparMeHTaMHU
MOxeT OBITh 00pa3oBaHa yepe3 Goiree YeM OIWH THIT aTOMOB B COCTaBe ()parMeHTa, TO 3Ta CBA3b
Mexay ¢parmeHTamu oOpasyercs duepe3 yKazaHHBIM aroM. Hanpumep, aMHHOKHCIOTA,

IpHACOCAHCHHA 4Y€PE3 a30T, 6y,[[CT IIpHCOCAUHCHA YCPE3 aTOM a30Ta B. COCTAaBC aMHHOKHCJIOTEI,

a HC aTOM KHCJIOpOJa WA YIJIEpOoaa B COCTaBC aMHHOKUCIIOTEL.
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Ecmu ne yxasaHo MHOe, B HACTOAIIEM ONKCAHUU IIOAPa3yMeBaeTCsA, YTO BAJIIEHTHOCTH
aromoB yriepoma B coenuHeHusx @opmyn I-III paBma gersipem. B ciywae HekoTOphIX
H300paXKeHNH XMMHYECKHX CTPYKTYp, T/I€ aTOMBI yIJIepofa HE HMEKT JOCTaTOYHOTO
KOJIMYECTBA MPUCOEAMHEHHBIX NEPEMEHHEIX I 00eCIeYeHns BaJCHTHOCTH, PABHON YETHIPEM,
CIIeyeT CYMTaTh, YTO OCTABINMECH 3aMECTUTENH IIPU aTOME YIIepoja, HEOOXOMHMMBIE I

obecneueHns BaJICHTHOCTH, paBHOﬁ YETHIPEM, ABIIIIOTCA aTOMaMH BOLOPO/IA.

R8
N N
R7 / ~JI NN
x2\
o) N =~
RS
6
R3 R1 R
Hanpumep, R R? 03HAYa€eT TO XKe, YTO U
R8
N <X
R7 /= N
X2
O——CH, N\ N
(@) N’ R9
RS
6
R3 R1 R
A

“JamurTHas rpynma’ OTHOCHTCA K IPyIIe B COCTABE COSTMHCHNS, KOTOpas 3KPaHHUPYeET
MM K3MEHAET CBOHCTBa (YHKIHMOHAIPHOM TPYNOBI WIH CBOMCTBA COCAMHEHMS B IGIIOM.
Xumuyeckas CyOCTpyKTypa 3allUTHOH TIpPYIIIBI MEHSETCsl B INHMPOKMX mnpeenax. OgHa u3
GyHKIMI 3aIUTHOM IPYNITEI 3aKIF09ACTCS B TOM, YTO YKa3aHHAs IPYIIa BHICTYIAET B KA4eCTBE
OPOMEXYTOYHOTO COCAMHEHHMS IIPM CHHTE3€ HMCXOTHOTO JIEKAPCTBEHHOTO  BEIECTBA.
XUMUYECKUe 3aIUTHBIE TPYNIEI M CTPaTErHs BBEJCHMA/YJAICHUS 3alIATHBIX TPYII XOPOIIO
M3BECTHBl B JaHHOM obmactu Texmmku. Cm.: "Protective Groups in Organic Chemistry",
Theodora W. Greene (John Wiley & Sons, Inc., New York, 1991). 3amurHsie rpynms! gacto
UCTIONB3YIOT [JIs 3KPaHUPOBAHMA PEaKIMOHHOM CHOCOOHOCTH Onpe/IeNeHHBIX (YHKIMOHATEHEIX

rpynmn, s Gosnee 3((EeKTHBHOrO NPOTEKAaHMA LEIEBBHIX XUMHYECKAX PEAKIMi, HapuMep,
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00pa3soBaHUs M Pa3spHIBA XUMUYECKHX CBs3eH IIOOUEPENHO W B 3aJaHHOM HOpsZKe. 3al(ura
(YHKIMOHATLHBIX TPYNI B COSAMHEHHH, IIOMHMO PEaKIMOHHOH CIOCOOHOCTH 3allMINECHHOMN
GyHKIMOHATBHOM TPYIIBI, U3MEHAET U ApyTrue Hu3MuecKue CBOHCTBA, TAKHE KaK MOIAPHOCTD,
numodmisHOCTh (TUApoGOBHOCTE) M APYTHE CBOKMCTIBA, KOTOPBIE MOTYT OBITE M3MEPEHBI C
IIOMOIIBI0  PACIPOCTPAHEHHBIX AHAIWTHYECKHX MHCTPYMEHTOB. XMMWYCCKY 3alUILICHHBIC
IIPOMEXYTOYHBIE COEIWHEHHMS KaK TaKOBBIE MOTYT OBITh OHOJOrMYeCKH aKTHBHBI MM
HEaKTUBHBI.

COSAUHEHHS TaKke MOIYT IpOSABIATH H3MEHEHHBIC, M, B HEKOTOPBIX CIIydasX,
yIy4LICHHBIC CBOMCTBA in Vifro W in Vivo, HAIPUMEP IPOXOKACHHE Yepe3 MeMOpaHBI KIETOK K
ycTOiuMBOCTE K (h)epMEHTATHBHOMY PpAa3lIOXCHHIO WIM CeKBecTpaluu. B sTom KadecTse
3aIMIICHHBIC COCIUHEHUS C 3aJaHHBIM TEpaneBTHYCCKUM S(P(PEKTOM MOXHO OTHECTH K
nposnexapcraM. Eme oxHa (yHKIMS 3aIIATHOM IPYMIBI COCTOUT B NPEBPAILCHUA HCXOIHOTO
JIEKapCTBEHHOTO IIperapaTa B NPOJNEKapCTBO, B pE3yJBTaTe Yero MCXOAHOE JIEKapCTBO
BBICBOOOXKAETCS B PE3yibTare NpEeBpamieHus IposeKapcrBa in vivo. IIOCKONBKY aKTHBHBIC
IpOIEKapCTBA MOTYT BCACHIBAThCA 3(PQEKTHUBHEE, YEM MCXOTHOE JIEKApCTBO, IPOIEKapCTBa
MOTYT 061aaaTh 6oMbluell aKTUBHOCTBIO in Vivo, 4eM HCXOAHOE JIEKApCTBO. 3alUTHBIC IPYIIIIBI
yAAISIOTCA TG0 in Vitro, B Clydae XMMITIECKUX IPOMEKYTOUHBIX COCAMHEHNH, mbo in vivo, B
cllydae MpOJIEKapcTB. B cilydae XMMHYECKMX IPOMEXYTOYHBIX COSIUHCHUN HE CTOIb BAXHO,
4T06BI KOHEUHBIE NIPOAYKTHI, 00pa3yoIuecs 1oclIe yIaleHds 3alluTHOW TPy, HalpuMep,
CIIUPTHI, GBUTH TIpHEMIEMB! ¢ (U3UONOTHUECKOR TOUKH 3peHMs, XOTs B obmem ciydae Goiee
JeJaTeIbHO, 9T00k! NPOXYKTHI OBLTH (hapMaKOJIOTHIeCKH 6€30IIaCHEL

“DparMeHT MPONEKapCTBa” 03HAYACT HEYCTOMUIUBYIO (QYHKIMOHAILHYIO IPYINIY, KOTOpas
OTHEeNSeTCS OT AKTUBHOTO MHIHOMTOPHOTO COSNUHEHMA BO BpeMsA MeTabolH3Ma B OpraHM3ME,
BHYTpH KIETOK, IyTeM IHpOin3a, (PEepMEHTATUBHOIO PACIUCIUICHWS WIM 33 CYET HEKOTOPBIX

mpyrux nporeccos (Bundgaard, Hans, “Design and Application of Prodrugs” in Textbook of Drug

Design and Development (1991), P. Krogsgaard-Larsen and H. Bundgaard, Eds. Harwood

Academic Publishers, pp. 113-191). ®epMmeHTH, CnOCOOHBIE OCYLIECTBIATH MEXaHU3M
depMeHTATHBHON aKTMBamuy (OCHOHATHHIX IIPONEKAPCTBEHHBIX COCAMHCHUH COIVIACHO
M300PETEHHUIO, BKIIOYAIOT, B YHCJIE MPOYEro, aMUIAshl, 3CTEPashl, MUKPOOHBIC (epMEHTSI,
docdonunassl, xomuHICTEPassl U Pocdarazsl. DparMeHTHl IPOICKAPCTB MOKHO HCIIONB30BaTh
IS TIOBBIIICHHMS PACTBOPMMOCTH, BCACHIBAaHMS W JUNOGWIBHOCTH C LENBI0 ONTHMH3ALMH

JOCTaBKH JIEKapCTBEHHOT'O Iperapara, GHOXOCTYIHOCTH U 3(P(PEKTUBHOCTH.
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OparMeHT IPOJIeKapCTBa MOXET BKIIOYATh aKTUBHBIA MeTabOMMT WM JEKapcTBO Kak
TaKOBOE.

Tunuanble GparMeHTH IPONEKApCTB BKIIFOYAIOT UYBCTBUTENBHBIE K TUAPOIH3Y HIIH
nabunsHsIe ammokcuMerutossie sdupsr ~CH,OC(=0)R*® 1 anmoxcumermiosie KapOOHATHI
—~CH,OC(=0)OR*, rze R* upencrasisger coboit C;—Cs anmxmi, 3amemennsiit C;—Cg anxui,
C6—Cyo apmn mma 3amemmieHHBIH Co—Cyo apmil. AIMIIOKCHANKHIOBEIE 3(MHUPHI MCIONL30BAINA B
KadecTBe IPOoJIeKapCTB I/ KapOOHOBBIX KHCIIOT U 3aTeM 1 (ocdartos u pocdonaros Farquhar
et al (1983) J. Pharm. Sci. 72: 324; Ttaoke narentsl CIIA 4816570, 4968788, 5663159 n
5792756. B HEKOTOPHIX COEOUHEHUSX COrNIACHO H300peTeHHIo (parMeHT NpoleKapcTBa
ABJIAETCS 9acThio (oc(aTHOH Irpynnbl. ANMIOKCHAIKAIOBEIA 3(Up MOXKHO HCIIONL30BaTh /LA
nocTaBkH (GocGOpHBIX KHCIOT Yepe3 KIeTOYHbIE MEMOpaHB! M [UIS YBEIMYEHHs TIEPOPAILHOM
6HOIOCTYITHOCTH. Bruzkuit BapUaHT aI[MIOKCHAIIKHIOBOTO adupa,
ATKOKCUKapOOHMIOKCHAIKHIIIOBEI 3¢up (KkapOoHAT), TAakKe MOXET IOBBILATH HEPOPATBHYIO
6UOIOCTYITHOCTh B KadecTBe (pparMeHTa NPOJIEKAPCTBA B COEAUHEHUSX, BXOAAIUX B COCTAaB
KOMOMHAIMH COrIacHO M300peTeHHo. THNMYHBIM aIMIOKCHMETHIOBHIM 3(QUPOM SABJISETCS
MYBaJIONIOKCHMETOKCH, (POM) —CH,OC(=0)C(CHs)s. TunmasasM
alUIOKCUMETHIKapOOHATHEIM ¢bparmenToM TIpOJIeKapcTBa SIBJIAETCS
nmBanounnokcumeTunkapbonar (POC) ~CH,OC(=0)OC(CHj3);.

®ocdarHas rpynna MOXeT IpPeICTaBIATh coboii GocdaTHEIi (pparMeHT mposeKkapcTBa.
@®parMeHT HPOJIEKapCTBA MOXKET OBITH UYBCTBUTEIBHBIM K THAPOIH3Y, HAIPUMEP, B YHCIE
MPOYEro, BKII0YATh MUBATOMIOKcuMeTiIKapoorHaTHyto (POC) umu POM rpynmy. Kak BapuaHT,
(bparMeHT IpoJIEKAPCTBA MOXKET OBITH 9yBCTBUTEIICH K (PepMEHTaTUBHOMY PACIIEINIEHHIO, KaK B
Cllydae JakTaTHoro s¢upa i hocdhonamumaTHoro s¢upa.

Coobmanoce o cnocobHOCTH apuioBEIX 3(HPOB ¢ docdopcogepkamuMu rpyIIaMH,
0co6eHHO (heHMIIOBBIX 3HPOB, YIydINaTh IepopalbHyr0 GuomoctynmHocTs (DeLambert et al
(1994) J. Med. Chem. 37: 498). Tawke omucaHsl (eHmIOBbIe d(UpPHIL, coxepxkamue 3up
KapOOHOBO KHCIIOTHI B OPTO-IIONIOKEHUAHN 1O OTHOMmIeHUIO K (ocdary (Khamnei and Torrence,
(1996) J. Med. Chem. 39:4109-4115). Coobmanock, uro OGeH3WIOBBIE QUpPH 00pasyroT
ACXOAHYI0 (oCHOHOBYIO KHCIOTY. B HEKOTOPHIX Cilydasx 3aMECTUTE]H B OPTO- HMIIM Hapa-
TIOJIOXKEHHH MOTYT YCKOPATH THAPOIHN3. AHajioru GeH3una ¢ aluIMpOBAaHHBIM (PEHOIOM HIIH
aIKHIMPOBAHHEIM (PEHONIOM MOTYT 3a CYeT JAeHCTBUS (HePMEHTOB, HAIPUMED ICTEPas, OKCU/A3 U

T.J., 00pa3oBHIBaTH (EHOJIBHOE COCAMHCHHE, KOTOPOE, B CBOIO OYEPEelb, IIOABEPracTCs
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pacmennennto mo OemswibHOM cBasm C-O ¢ nomygennmeM (GoChOpHOH KHCIOTH U
IIPOMEKyTOYHOTO XWHORMeTHA. IIpaMeps! mponekapeTs 3Toro kiacca omucansl Mitchell et al
(1992) J. Chem. Soc. Perkin Trans. I 2345; Brook et al WO 91/19721. Omucanst u apyrue
GeH3WIbHBIE TIPOJIEKAPCTBA, CONEPIXKAIIUE IPYIIIy, COAEPKaIylo dGup XapOOHOBON KHCIOTHL,
IPHCOeIMHEHHYIO K MeTIeHy GeHsuiubHo# rpymsr (Glazier et al WO 91/19721). Coobmanocsk
0 THOCOAEPXKANEX IIPOJEKAPCTBAX, KOTOPHIC MOXHO IPUMEHATh JUIi BHYTPUKICTOYHOH
mocTaBKH (OC(OHATHBIX JIEKAapCTB. JTH IPEAIICCTBEHHHKH CIOXHBIX 3(GUPOB COmepxkar
STWITHOIPYIIY, B KOTOPOH THONBHAs rpyIa JIu6o srepudumpoBana anquIbHOH rpynnon, 160
06beIMHENHA C eIe OJHON THONBHOM rpymnmoli ¢ o6pasoBanueM aucybduna. Jesrepuduxanms
WIX BOCCTAHOBJCHHE AHMCYTbdHIa IPUBOIUT K 0Opa3oBaHHIO CBOOOIHOIO CEpPYCOAEPIKALIETo
IIPOMEXYTOTHOTO COEIMHEHHs, KOTOpoe Ialee pasmaraeTcs n0 (ocpopHOH KHCIOTH H
smucynbduaa (Puech et al (1993) Antiviral Res., 22: 155-174; Benzaria et al (1996) J. Med.
Chem. 39: 4958). Taroke OmMCcaHbl HHKITHICCKHE GUPBI POCPOHOBHIX KUCIIOT KaK IPOJIEKaPCTBa
docdopconepxamux coenunennii (Erion et al, matent CIIIA 6312662).

Cremyer OTMETHTH, Y9TO BCE JHAHTHOMEPEI, AHMACTEPEOMEPHI, palleMHYeCKHe CMecH,
TayTOMEPHI, MOMUMOP(BI M IICEBAONOIMMOPQEI COeMHEHMH, Toanafaomux non dopMyry I,
®opmyiny I win @opmyy I, u ux papManeBTHIECKU PUCMICMBIC COJIM HAXOJATCA B paMKax
HacTosAIero u3obpereHus. Bce cMecH TaKMX 3HAHTHOMEPOB M MACTEPEOMEPOB HAXOMATCA B
paMKax HacTOSIIEro H300peTeHus.

Coemuuenne @opmynsl [-III uw ero ¢apManeBTHYeCKH IPUEMIEMbIE COMH MOTYT
CYILIECTBOBATH B BH/E PA3IMYHBIX IIOMAMOPGHBIX HIH NCEBIONONMMOPdHEIX Moaubukanmii. B
HACTOSIIEM  ONHCABMM  KPUCTAUIMYECKMH  monuMOp(H3M  O3HauaeT  CIOCOGHOCTS
KPHUCTA/UIMYECKOTO COSIMHEHNS CYIIECTBOBATh B BU/E PA3/IMIHBIX KPHCTAUIHIECKUX CTPYKTYP.
KpucTammaeckuii oauMopdu3M MOXET ABIATHCA CIEICTBHEM PasIHIUi B KPUCTAUIMICCKOH
ynakoBke (monmuMopbu3M YIAKOBKHM) MM pPasiuuMil  YHNAaKOBKH MEXIY pasIuYHEIMH
KoH(bOpMEpaMH OHOH 1 TOM e MOJIEKy.IH (KoH(GOpMaHoBHEIH nomamopdusm). B Hacrosmem
ONHCAHMN KPUCTAIUIMYECKH} IICEBIONONMMOPGU3M O3HA4aeT CHOCOOHOCTL TIHUApara MM
CONbBaTa COCAMHEHMS CYIIECTBOBAaTh B BHJAE PAsIUYHBIX KPUCTAUIHIECKAX CTPYKTYP.
[cepnonomumopdHble  MOAU(UKAMKM  COITACHO  HACTOAMIEMY  M300pDETCHHIO  MOTYT
CYIeCTBOBATh BCIEJCTBHE Pa3id4iii B KPHCTAIUIMICCKOH YIaKoBke (TICEBAONONMMOP(H3M
YIAKOBKY) JWIM PasiTMYMil YUAKOBKH MEXIy Da3THIHBIMM KOH(OpMepamu OIHOH M TO# XKe

MOJIeKyJ Il (KOH(GOpMAIMOHHEL TIceBgononuMopdusm). Hactosimee n3obpeTeHue BKIIOYACT BCE
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nonuMopdHsle W nceprononuMmopdusle Momudukanuu coemuueHnit Popmyn Il u wm3
(apManeBTUIECKH TIPUEMIIEMBIE COJIH.

Coemuaenne @opmyns! I-1II u ero dapmareBTHYIECKH IPUEMIIEMBIC COJHA TaKKe MOTYT
CyIIECTBOBaTh B BHIE aMOp(HOIO TBEPIOTO BellecTBA. B Hacrosmem OmucaHud aMmopdHOe
TBEPAOE BEIECTBO IIPEACTaBIACT coO0i TBEpIOE BEUIECTBO, B KOTOPOM OTCYTCTBYET JAJIbHUIMA
MOPSIOK PACIONIOXKEHUSA aTOMOB B TBEPAOM BEHIECTBE. DTO ONPEACICHHE TAKXKE IMPUMEHHMMO,
ecId pasMep KpHuCTalyla paBeH [BYM HaHoOMeTrpam wuWix MeHee. JloOaBku, BKJIIOUYas
PacTBOpHUTENN, MOXKHO MCIOIB30BaTh UL HOIy4eHHsI aMOP(hHBIX (OPM COTJIACHO HACTOAIIEMY
u3oOperenuro. Hactosmee n3obpeTeHue BKIoYaeT Bee amopdusie GopMbl coenunenunit @opMyia
I-III m x papmMareBTMYECKH IPUEMIIEMBIX COJICH.

BribpanHble 3aMeCTHTENH, BXOISIMUEe B cocTaB coexusenmit  @opmyn  [-III,
IIPEICTAaBICHBl B PEKYPCHBHOH CTENEHH. B NaHHOM KOHTEKCTE “pEeKypCHBHBIM 3aMECTHUTENb’
O3HA4aeT, 9TO 3aMECTHTENIb MOXKET MOBTOPATH CIIC OJUH TAaKOH K& 3aMeCTHTICHb. Beneacrsue
PEKYPCHBHOM NIPUPOABI TaKUX 3aMECTUTENCH, TEOPETHYECKH, B JIIOOOM 3aJaHHOM BapHaHTE
peanm3anui MOXKET OBITh HPEACTaBICHO OONBIIOE KOJMMYECTBO coemuHenuii. Hampumep, R*
BKmodaer 3amectutens RY. RY Moxer sBiatses R. R Moxer sBiastbes W2, W MOXKeET SBIATHCS
W*, a W Moxer sBmsaThCs R imm BKIFOYaTh 3aMeCTHTENH, BKIodaomue RY. JU1s crienpanmcTa B
00JacTH MEIUNMHCKOM XMMHH IOHATHO, YTO OOLIee YHCIO TaKUX 3aMECTHTENEH JOCTaTOYHO
OrpaHUYEHHO BBUAY TpeOyeMBbIX CBOMCTB IieneBOro coeauHeHUI. Takue CBOMCTBA, B Ka4eCTBE
HEOTPaHUYIHNBAIOIIET0 NPHMEpa, BKIIOYAIOT (PU3MYECKUE CBOMCTBA, TAaKWE KaK MOJIEKYILApHAs
Macca, pacTBOpuMOCTE mim log P, morpeOurenbckue CBOWCTBA, Takue KaK AKTUBHOCTH B
OTHOIICHUH 3aJJaHHON MUIIEHHU, ¥ IPaKTUIECKUE CBOMCTBA, TAKHUE KaK IPOCTOTa CHHTE3A.

Kakx HeorpanugmBaromuii Inpumep, W u R NPe/ICTaBIAI0T €000l peKypCHBHBIC
3aMECTHMTEIId B ONpEJeNeHHBIX BapHaHTaxX peamuzaimuu. OOBYHO KaXABIA PEKYpPCUBHBIH
3aMeCTUTEeIIb MOXKET He3aBUCUMO BerpedaThes 20, 19, 18, 17, 16, 15, 14, 13, 12, 11, 10,9, 8, 7,
6, 5,4, 3,2, 1 wm 0 pa3 B KOHKpETHOM BapHaHTe peanu3anuu. B Gonee xapakrepHoM ciyuae,
KaXIblii PeKypCHBHBI 3aMECTHTENb MOXKET HE3aBUCHMO BCTPEYarThes 12 pa3 WM peke B
KOHKPETHOM BapHaHTe peanu3aiyu. B eme Gomee xapakTepHOM cilydae KaXKAblii PeKypCHBHBIN
3aMECTHTENIb MOXKET HE3aBHCHMO BCTPEYAaThCS 3 pa3a WIH PexXe B KOHKPETHOM BapHaHTe
peamusanuu. Hanpumep, w? Oyzner BcTpedaThes oT 0 1o 8 pas, RY Oyner BcTpeyarhes ot 0 10 6

pa3s B KOHKPETHOM BapuaHTe peamusamud. B eme Gonee xapakTepHoM ciydae, W° Gymer
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BCTpeyathesa or 0 1o 6 pas, a RY Gyzmer Bcrpeuatses ot O 10 4 pa3 B KOHKPETHOM BapUaHTE
pean3amyy.

PexypcUBHBIE 3aMECTHTENH SBISIIOTCA OJHUM M3 MENEBBIX AaCIEKTOB HACTOAIIEIO
m3obperenns. [ cnenuanucta B 001acT MEIMIMHCKON XVMWW IOHATHA YHUBEPCANBHOCTH
Takux 3amectureneil. CTelleHb, B KOTOpPOH pEKypCHBHBIC 3aMECTHTEN IIPEACTAaBIECHBI B
BapHaHTe peald3alliy N300peTeHus, onpeenieT oolee KOJIMYECTBO TAKUX 3aMECTHTENeH, Kak
YKa3aHO BBIIE.

"OK0JIO”, KCHONB3yeMbBI IPAMEHUTENIFHO K KOMMYECTBY, BKIIOYACT YKa3aHHYIO
BEJIMYMHY W MMeeT 3Ha4eHWe, olpeneseMoe KOHTEKCTOM (HarpuMmep, 3aKiIodaeT B cebe
CTENCHb OIMUOKY, CBA3aHHOH ¢ M3MepeHHeM KOHKPETHOTO KOJIMYSCTBCHHOT'O 3HAYCHHUA).

Coemunaenns @opmyn I-III Moryt comepxats ¢ochaTHyro Ipymimy B KadecTBe R’,

v

KOTOpast MOXKET OBITH (PparMEeHTOM MPOJICKAPCTBA w2 , TIe Kakaas u3 rpynn Y win
Y! HesaBucuMoO oOT mpyrEX npezctasiser coboit O, S, NR, "N(O)(R), N(OR), "N(O)(OR) mnu
N-NRy; W' 1 W? coBmecTHO mpezcraBisor co6oii —Y (C(RY),)sY>-; mi6o oxHa u3 rpymn W'
wm W? Bmecre ¢ Rim6o R* npeacTaBiier coboit -Y3-, a Ipyras |3 TpyIIl W' wm W?

eICTaBIgeT coboit Do Ia; mubo xaxmas u3 mn W' u W? nesasucumo ot oit
p pMyITy py Apyr

siBIIAeTCs rpymmnoi @opmynsl la:

RX Y2

X —— V===

x

M2
rze:
KaX1ast u3 Tpymn Y He3aBHCHMO OT JpyTux npencrasigeT coboi cesss, O, CR,, NR,
"N(O)(R), N(OR), "N(O)(OR), N-NR3, S, S-S, S(0) mmu S(0);
KaXk/1as U3 TPy Y HesaBucHMoO ot Ipyrux npeacrawvisier coboit O, S unu NR;

M2 pagno 0, 1 umu 2;
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kaxas u3 rpymn RY HezaBrcuMo ot apyrux npexcrasngeT coboit H, F, Cl, Br, I, OH, R,
-C(=YDR, -C(=Y")OR, -C(=YYN(R),, -N(R), -'N(R);, -SR, -S(O)R, -S(O):R, -S(O)(OR), -
S(0)(OR), -OC(=YH)R, -OC(=Y")OR, -OC(=Y")(N(R)), -SC(=Y")R, -SC(=Y)OR, -
SCEYHINR),), -NR)C(EYHR, -NR)C(=YHOR mm -NR)C(=Y)N(R),, —SO2NR;, —CN,
—N3, —=NO;, —OR, 3anmuTHy0 I'pYIHNIy HIH W3, mi6o mse R’ Ip¥® OJHOM U TOM K€ aTOMe€
yIilepoa COBMECTHO O0pasyroT KapOOIMKIMYecKoe KONBHO, ColepXkamee oT 3 1o 7 aToMoB
yriaepona;

KaXIas U3 Ipynn R* He3aBHCHMO OT APYyTHUX mpeacTaBiser coboit R, samuTHyo rpymmy,

WK OTBedaeT popMmye:

Y’ Yy RY %
\i/“\ " i “\Yz '

R
M1a M12c M1c M1d

rze:

M1la, Mlc u M1d He3aBucuMO ApyT OT Apyra paBHbI 0 mmm 1;

Ml2cpaseu 0, 1,2,3,4,5,6,7,8,9,10, 11 nmm 12;

kaxaas u3 rpynn R mpencrasiser coboit H, ranoren, (Ci-Csg) amkmi, 3amemenssii (Cy-
Csg) amxmi, (C-Cs) anxenwn, 3amerneHHsId (Co-Cg) amxenun, (Co-Cg) anxuuwmi, 3aMelieHHbIHA
(C2-Cg) amxummn, Co—Coo apmi, 3amemeHHbI Ce—Cao apuin, Cr—Coo reTepouKIl, 3aMelieHHbIA
C—Cyo TETEPOLMKIIAIL, APJIATKIIL, 3aMEIICHHBIN apHIATKUI WK 3alIMTHYIO TPYIIITY;

W? npencrasmser coboit W* wm W; W* peacrasmsier co6oii R, -C(YHRY, -C(YHW?, -
SO,RY nmu -SOZWS; a W° mpezcrasnger coboif KapGOIMKI MM TETEPOLEKI, B KOTOPOM &
He3aBrcuMo 3amened 0-3 rpynmamu RY.

W30KapGormkast W ¥ TeTepOIMKIE! W3 Moryr GBITH HE3aBHCHMO ApYT OT Apyra
samemensl 0-3 rpynmamu RY. W° Moxer IPEACTaBIsTh CO00M HACHIIEHHOE, HEHACBHIEHHOES
WIH apOMATHYECKOE KONIBIO, BKIIOYAIONMICe MOHO- KM OHMIMKIMIECKMH KapOOLMKI WM
reTepoIKIIL. W’ moxer comepxkarh 3-10 KOIBIEBBIX aTOMOB, HampuMmep, 3-7 KOJBLEBBIX
atomos. Komsma W° HACBIUICHBI, €CIH COACPXAT 3 KONBIEBHIX aTOMa, HACHIIEHBI I
MOHOHEHACHIIIEHEI, €CIU CcoaepaT 4 KONBIEBBIX aTOMa, HAacBHIIIEHBI WM MOHO- WId
OWHEHACHILEHEI, €CIM COAEP)KaT 5 KOJBIEBBIX AaToOMOB, M HAacCHINEHE, MOHO- WIH

JOUHEHACBINIEHBI UM ABJIAIOTCA apOMATUICCKUMHU, €CIIU COACPKAT 6 KOJIBIICBEIX ATOMOB.
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5 T'erepomukn W moxer IIPEACTABILATE CO00M MOHOIMKI, comepxammii 3-7 WIEHOB B
Konble (2-6 aroMoB yriepoaa u 1-3 rerepoaTtomoB, BeIOparHBIX u3 N, O, P u S) mim Ounux,
conepakanuid 7-10 qreHos B xonele (4-9 atomoB yriepoza 1 1-3 rerepoaroma, BHIOpaHHBIX 13
N, O, P u S). TeTeponuKmaeckue MOHOIHMKIE W MOIyT coJepkarh 3-6 KOJIBIEBBIX aTOMOB (2-
5 aromos yriepoza u 1-2 rerepoaroma, BeiOpanusic u3 N, O u S) 1u0o 5 wim 6 KOIbLEBBIX

10 aromos (3-5 atomoB yriepona u 1-2 rerepoaroma, BeiGpanunsie u3 N u S). [ereponuxnmaeckue
ourukasr W coxepxar 7-10 xompueBbIXx aToMoOB (6-9 aromoB yriiepoga u 1-2 rerepoaroma,
BeIOpannkie u3 N, O u S), o6pasyroumx 6unukino[4,5], [5,5], [5,6] wuu [6,6] cuctemy; mi6o 9-10
KOJIbLEBBIX aToMOB (8-9 aromoB yriepoma u 1-2 rerepoaroma, BeIOpaHHBIX M3 N u S),
o6pasyrommx GummKio[5,6] wmm [6,6] cucremy. [erepormn W MoxeT GbITb HIPUCOSKUHEH K Y2

15  depes yruepon, a3oT, cepy MIN APYroi aTOM CTaOUIBLHOM KOBAIEHTHOM CBA3BIO.

Cerepommknsr W° BKIOYAIOT, HAIPUMEp, [HPUIAL, H30MEpHl  JUTHIPONMPHIIIA,
UUNEPUANH, THPUAA3HHWI, NHPAMUIHHWI, THPasUHWI, BTOP-TPHUA3MHHUI, OKCa30MIMIL,
UMHUIA30/IAT, THA30JWI, HW30KCA30IMI, NHpasoiui, H30THasonwiI, ¢ypasmwi, THODYpaHUI,

TACHWJI U MUPPOJIAIL. VV5 TaKXXe BKIIIOYACT, B 9UCIIC HPOYET0, TAKUC HPUMEPHI, KaK:

NN Ny ’
A, &, O
N

H N
S <

20

S N
o O O

KapOonukibs! # reTepOMKIET A MOTYT OBITH HE3aBHCHMO APYT OT Apyra 3aMemens 0-3
rpynmamn R, coriacHo omnpexenenuio Beume. HanpuMep, 3aMemieHHBIe KapOomukms W

25  BKIIOYAIOT:




v Cl
/ N\
— AN ak
5
! \ NH NH ! —N NH
__/
]—N  © I— S ]—N S0,

10 N N
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5 Bapuanrter peamuzanmn w2 B coempHenuax ®o 11 I-II1 Bximrowarot taxue
p p pMy

CyOCTPYKTYpBHI, KaK:

RX
rfe Kaxkaas Tpynma Y-© He3aBHCHMO OT APYIHX npeacrasiger cobor O mm N(R). Cornacuo
TPE/OYTATEIEHOMY acTeKTy JaHHOIO BapHAHTA PealH3alliH Kaxas rpymna Y-° IpecTaBiser

10 coboti O, 1 kaxas rpymnna R* He3aBUCHMO OT APYTHX OPEACTaBIIAET COGO:

rae M12c pasen 1, 2 wm 3, u Kax/as rpymma Y2 HE3aBHCHMO OT JpYIrHUX MpeCTaBIieT co0oit
cBs3b, O, CRz wmu S. CornacHo eme 0fHOMY NPEANOYTHTENFHOMY ACHEKTY JAHHOTO BapHaHTa
peanu3anuy oOgHA U3 TPYIII YR npezncrasiger coboit NH(R), a apyras Y*-R* NIpeNCTaBIIET

15 cob6oit O-R*, rae R* npeacrasmser coboii:

s~ CR3

M12¢

rae M12c pasen 2. CornacHo eme OfHOMY HPEATIOYTHTEIBHOMY acleKTy NaHHOTO BapHaHTa
peanm3amuy Kaxnmas rpymma Y2 mpencraBusier coGoii O, a kaxnas rpymma R* nHeszasucumo

MPeJICTaBAAeT COOOI:
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R R j']\
s CR3

5 M12¢c

rae M12c pasen 2. CornmacHo eme OXHOMY IPEANOYTUTEIHLHOMY aClEeKTy JaHHOTO BapHaHTa
peann3anun Kakaas Ipynna Y® mpencrasnser coboit O, a kaxmas rpynma R* HezaBHCHMO

TpeICTaBIIeT COOOM:

10 rme Ml2cpaBen 1, a Y? npezacrasiser coboit ca3b, O mwm CRy.

Jpyrue BapHaHTHl pealn3aliud w2 B cocraBe coeauHeHud dopmyn I-1IT

BKJIIOYAIOT TaKue CyOCTPYKTYpHI, KakK:

RY

(IL? /Y3 RY
ﬁ,i/ AN

Y3 .Ry

r/ R

15 rae xaxas rpymma Y® He3aBHCHMO OT APYTHX mpefctapiser coboii O mma N(R). Cormacno
HpEANIOYTUTEIFHOMY acleKTy JaHHOTO BapHaHTa pealv3aliy Kaxaas rpynma Y? nmpencrasnser
coboit O. CoriacHO NpPeANOYTHTEIFHOMY acIeKTy JaHHOIO BapHaHTa peaau3aluy

CyOCTPYKTYpa IpeNCcTaBIsIeT COOOM:



e

O

o

5 RY

rae R’ npencrasnser coboii W? cormnacho OIIPEJICNICHUIO B HACTOAIIEM JTOKYMEHTE.

I
W1/’//P g
Emie onue BapmaHT peanm3auuy W2 B cocrase coefuHeHuit ¢popmyin [-II1
BKITIOYAET NOACTPYKTYPHI:
R
o] YE\Ry
Ry
/ \ O
10 YE=WE ;

rie KaKaas rpymna Y- He3aBUCHMO npezncraBaseT coboit O, N(RY) nm S.
Y

Eme onun BapmaHT peanu3aiun w2 B cocTaBe coeauHeHui dopmyin [-111
BKJIIOYAET CyGCTPyKTypHI, The omHa u3 rpynn W' wm W2 cosmectro ¢ R® wm R* IIPEACTABIIAET

coGoii —Y*-, a JIpyras rpymmna W' wm W2 npegcrasisger coboit Popmyny la. Takoit BapuaHT
yT pMy. P

15  peamusanuu npencrapieH coenuaenreM opmyiesr Ib, BHIOpaHHEIM H3:
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CornacHo HpeAToYTUTENBHOMY aciekTy BapuaHTa peamuszanuu Qopmyisr Ib kaxnas rpynmna Y
1 Y> mpencrasiser coboit O. COTVIACHO ellle OfHOMY IPEANOYTHTEIBHOMY aCHEKTy BapHaHTa
2o

eanuzanua Oopmyiel Ib, W! w W? npezacrasiser coboit Y2°-R*; kaxgas rpymma Y, Y uY®
p pMy. p Ipy

npencrapiser coboit O, a R* npeacrasiser coboii:

R R O
[

rae M12c pasen 1, 2 wmm 3, u kaxgas rpynna Y? He3aBHCHMO OT JPYTHX IPEACTaBIAeT cOGOM
cB3p, O, CR, wm S. CormacHo eme OXHOMY NPEeIUOYTUTEIBHOMY acleKTy BapHvaHTa
peammszaruu @opmyust Ib, W wm W2 IpeAcTaBisieT coboi Y2_R¥; kaxas rpynma Y, Y’ uv®

upezcrasisier coboit O, a R* mpeacrasiser coboii:

R R /ﬁ\
s CR3

M12c

rae M12c pasen 2. COrIacHO €Iie OfHOMY IIPEANIOYTUTENBHOMY aCIIeKTy BapHaHTa pealu3aluy
®opmymst Ib, W' mm W? mpexcraBuser coGoit Y2°-RY; xaxmas rpymma Y, Y u Y*

npexacrasiser co6oii O, a R* npencrasmser coboii:

R R O

Eme omuH BapuaHT pealusaldu w2 B coemuHenusax ¢opmyn I-II1
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BIJIIOYAET CyOCTPYKTYpPY:
i
R R*
'7?1 Y2
W5
Y2/

rae W npezicrasnser co6oit KapGOMKI, HanpuMep (BEHUT I 3aMemeH b (ermwt. CormacHo

ellle OJIHOMY aCIEKTy JaHHOTO BapHaHTa pean3alluy CyOCTpyKTypa MpeAcTaBiseT coO0M:

X
l (R)o-3
Q)
'?.LL/ P\ b
Y OR
0]

rae Y>° npencrasiser co6oii O win N(R), n dpernmpHbIH KapOormkt 3amenien 0-3 rpymramu R.
CornacHO eme OOHOMYy acHmeKTy JAHHOIO BapHaHTa pealu3alud IOACTPYKTYphl, R*

MpeNICTaBIgeT COOOI:

Y? Y

rae M12c pasen 1, 2 v 3, i kKaxaas Tpynma Y- He3aBHCHMO OT JpYTUX IIpEeJICTaBIAeT COO0

¢Bi3b, O, CR; miu S.

Emie omuH BapuaHT peamu3aiiuu w2 B coemuHeHusx ¢Gopmyn [-I1I

BKJIFOYAET CyOCTPYKTYpHL:
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XupaeHBIi aTOM YTIIEpOJa B aMAHOKVCIIOTHBIX U JIAKTATHBIX (hparMeHTax MoxkeT ObITh B R Win

S-xoudHUIypanuy, WIH BEHIECTBO MOXET IPEACTABIATE COOO0MH palleMUIECKYIO CMECh.

\f
w1/P—§

Eme oasuM BapHaHTOM peanu3auuy w2 dopmyn I-III sBusercs

cyOCTpyKTYypa

p—ly2
— 0

= -2

rie Kaxzaas rpynna Y? He3aBHCHMO OT APYTHX IpeAcTaBiaeT coboit —O- mm -NH-. CornacHo
ele OJHOMY HPENNOYTHTEIHHOMY acleKTy NAHHOTO BapuaHTa peammsamuu R’ mpencraemser
coboii (C1-Cg) ankmi, 3amemennsiii (C-Cg) amxmn, (Cp-Cs) anxenmn, 3amemennsii (Cr-Cs)
ankenun, (C,-Cs) anxuumn wim 3amenieHHBIH (C-Cg) anmkunmin. CormacHO eme OIXHOMY
TIpeNOoYTHTETEHOMY aclekTy NAHHOTO BapyaHTa peanmsamuu RY mpencrapnser coboit (Ci-Cs)
ankmy, 3amemennsii (C1-Cg) ankmn, (Co-Cs) amxenmi, 3amemerHsit (Cy-Cg) anmxenmi, (C2-Cs)
amkuamn wa 3amemenssii (Cy-Cg) ankunmn, a R npencrasnger coboit CHz. CormacHo eme
OHOMY TIPEIIOYTHTEIHHOMY acleKTy JAHHOIO BapuaHTa peamusamuu RY mpencraBmser coGoi
(C1-Cg) anxm, 3amemiennstii (Ci-Cg) anmxum, (Cr-Cs) anxenmn, 3amemenssii (Cy-Cs) ankenu,
(C5-Cg) anxunwn win 3amemienssli (C,-Cg) ankunmn; R mpencrasnser coboit CHs, a kaxmas u3
rpynn Y> mpexcraBnser coboit —NH-. COIMacHO NpPeAlIOYTHTENSHOMY ACHEKTy JAaHHOTO
BapHaHTa peanmsanud W' 1 W2 He3aBHCHMO TIPE/ICTABISIOT COGOH PHCOENHCHHEIE Yepe3 a30T
IPUPOIHBIC AMUHOKUCIOTE! WIH 3(UPH IPHPOIHBIX aMHHOKUCIOT. COracHo €Ie OxHOMY

TIPCATIOYTUTEIHLHOMY acCHeKTy MaHHOTO BapHaHTa pealu3aluu W' u W? mesammcuMoO
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NPEACTABIAIOT COO0H NPHPOHEIE 2-THAPOKCHKapOOHOBEIC KHCIOTH WIH 3(UPHl IPHPOAHEIX 2-

TUAPOKCUKApOOHOBEIX KHCJIOT, IAE KHCIOTa wWid d>(up mnpucoenuneHsl kK P uepes 2-

THIPOKCUTPYIITY.
I
P
W1
Enie oHUM BapMaHTOM peatu3aliiuu W2 B dopmyne I, I wium III siBisercs
cyberpykTypa:
i
R R¥
g l\o //
O

B ommHoM mpenmoyrHTensHOM acHeKTe NAHHOTO BapHaHTa pealu3alid Kaxaas rpymma R*
HezaBucuMo npezacraiieT coboi (Ci-Cg) ankun. CoracHo eme OXHOMY NPeANOYTUTETLHOMY
acIeKTy JaHHOrO BapuaHTa peallu3allil Kakaas rpymnma R* HesasucuMo mpefcTaBiseT coboit

Cs-Cao apun v 3amemmeHns1i Cq-Cog apui.

Y
I
W1//P g
Eme omuuM BapuaHTOM peaH3aluu w2 B ¢opmynax I[-III ssusercs
cyberpykTypa
I
W2

rae W' u W2 He3aBHCHMO BHIGpaHBI U3 OXHOM 13 ¢dopmyn B Tabmumax 20.1-20.37 u Tabmuue
30.1 mmxe. Ilepemennsie, ykasannste B Tabmamax 20.1-20.37 (mampmmep, W2, R?' u T.JL.)
OTHOCATCA ToJIBKO K Tabmanam 20.1-20.37, ecu He yxa3aHo HHOE.

Ilepemennsie, yxazannsie B Tabmurax 20.1-20.37 UMEIOT CHeAyIONMIMe OUPENEICHHAS:

KaXkJas rpynmna R*! nesaBucnumo npencrasiaer coboit H wmu (C;-Cs)ankm;

Kak[as Tpyria R* HesaBUCHMO npenactasiser coboit H, R, R® wm R*, rxe xaxnas

Tpynna R** nesaBucuMo 3amerena 0-3 R%;
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Kaxgas Tpylna R* HesaBHCHMO IIpeJCTaBISET COGOM R?2 R¥® R®® ymu R?¢, ipu
YCIIOBUH, YTO €CIH R* MPHCOEINHEHA K IeTepoaToMy, TO R” IpeAcTaBIsieT co00H R”® wm
R4,

KaXkJ[ag rpynma R?%* gezaBucuMo npexacrasizer coboit F, Cl, Br, I, -CN, N3 uma -NOo;

KaxxJas rpyira R*® nesaBucumo TpeJcTaByIseT co00i Y? 1;

Kaxsas rpynma R”° He3aBHCHMO TIpeICTaBisieT Cool — % NER™)(R™), -SR*, -
S(O)R®, -S(O)R¥, -S(O)OR™), -S(0)(OR™), -OC=Y?)R™ -OC(=Y*)OR™, -
OC(=YH)(NRZ)RY), SCE=Y2HR®,  -SC(=Y2)OR™, SCEYHNRHRY)), -
NR™C(=YRY, NER¥CEY?)OR mwm NER®ICEYHNRP)RD)) ;

KaXas rpynna R?*¢ gesapucuMo mpeacTaBIseT coboit -CEYHRY, -C(=Y*")OR* mu -
CEYHNR™)R™));

KaKaas rpymnna R yesasucumo mpescrabiser coboit H, (C;-Cs)amkm, (Co-Cs)ankeHur,
(C2-Cg)anxiHuUI, apyil, TETEPOAPHIT; HIIH J(BE R** COBMECTHO C aTOMOM a30Ta, K KOTOPOMY OHH
IPHCOEIMHEHE], 00pasyoT 3-7-4IeHHOE TeTePOLMKIMYECKOe KOIBIO, IIPH JTOM J000i aToM
yTaepoia B yKa3aHHOM TeTEPOLHKINICCKOM KOJbLE MOXET ObITh 3ameHeH Ha -O-, -S- mim —
NR?-; u npu stoM omuH WM Golee HEKOHLEBHIX aTOMOB YINEPOAAa B COCTaBE KaxkJOro
ykazannoro (C;-Cg)aikmwia MOTyT OBITE 3aMeHEHB! Ha -O-, -S- win —NRM—;

xaxmast Tpymma R** mesasucumo mpencrasmser coboit (Cy-Cg)amkmi, (Co-Cg)ankenmt
i (C,-Cg)ankuaui;

Kaxaas Ipyla R* HesaBHCHMO TpeAcTaBIsIeT coboi R*, rme xaxmas rpymmna R*
samemena 0-3 rpymmamu R7;

Kaxgas Trpyla R*  HesaBucmmo mpenctaBiser coboit  (Cyi-Cgamkmnen, (Ca-
Cg)anxennien i (C,-Cg)aikunuies, npu 3ToM Mo6oit u3 ykasanHbX (Cy-Cglankunena, (C,-
Cy)ankenunena win (C,-Cg)ankuamiena 3amemen 0-3 rpynnamu R%;

Kaxgas rpylma W?* HesaBHUCHMO TIpE/ICTABISET OGO W2 wm W2,

kaxzas rpymna W>* HesaBucHMO mpesicTaBiseT coboi R”, -C(=Y*HR?, CEYHWE, -
SOZR25 1581974 -802W25;

xaxas rpymmna W2 He3aBHCHMO TIpeIicTaBisieT co60i KapGOLMKI MM TeTePOLMKIL, TIe
W2 nesaBucuMo 3aMeniena 0-3 rpynmamu R

xaxnas rpymma Y>! HesaBucuMo pencTasiset coboii O mwm S.
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5 Tabmuma 20.1
14 el ’
\O/\”/O\Wz::, \o/ﬁ]/o\sz, \O/\”/O\Rz“
6] (0] 0]
1 2 3
’ o) e o. ‘l o
\O/\ﬂ/ ~R21 \O/\”/ ~H \O/\ﬂ/ \CH3
(0] (0] (0]
4 5 6
’ O. _CH P
~N 3 O.
O/\”/ ~ \O /ﬁ ]/ \/\CH3
o) 0
7 8
TabGmuua 20.2
/\O/\[(O\/\/CH:& e \O//\”/OYCH?,
o) O CH,
9 10
CHj;

o\/k
\O/W CHs
O

10

[ T T R T A e
i S MBI AR S i
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5 Ta0mmma 20.3
CHs CH, CHs
/.
\O)\“/O\W23 /\O O\R25 z\o O\R24
0 (0] 0]
12 13 14
CH3 CH3 CH3
1% o I< O. l
\O)\”/ NR2! \O)\H/ “H \O O\CH3
(o] o O

15 ‘ 16 17

CH3 CH3
‘ O._ _CH e ) o}

(@] (0]
18 19
Ta6muma 20.4
CH3 CHS
/\O)\’(O\/\/Cm /\O/J\[rOYCHS
0] (0] CHjy
20 ' 21
CHs CH,
\O/'ﬁ( CH,
(0]
22

10
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5 Ta6muma 20.5
HaC HsC HaC
. l l
\O O\W23 \O ’ O\R25 \O O\R24
0 @) e]
23 24 25
HsC. HsC HsC
s O. i< o e
o SRZ g SHO o O~cH,
(0] 0] O
26 27 28
HaC HsC
“~ O_-CHs ~ SN
o) o) \”/ CH
O 0]
29 30
Tabnnna 20.6
H3C H3C\
/\o O _~_-CHs /\o/ O._ _CHjz
o} O CHs
31 32
HsC
® CH,
/ oA
o CHs
O
33

10
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5 TaGmuna 20.7
W23 W23 W23
/ .
o O o Oges o Osgae
o] O o
34 35 36
w23 R25 R25
/ /.
o Osper o Oz o Osges
(0] O (0]
37 38 39
R25 R25
.
?\O)\n/o\ R24 \O/ J\n/ ~R21
0] (0]
40 41
Tabauma 20.8
R24 R24 R24
/. l. e
\O)\’r O\W23 \O)\r O\R25 \O)\( O\R24
(0] O (0]
42 43 44
R24 R21 R21
/
/\OJ\U/O\Rm \O)\H/O\Wzg ’\O)\n/o\ R25
o) 0] (0]
45 46 47
R21 R21
o
‘)\OJ\'(O\RZS \O \[(O\R21
O (0]
48 49

10
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5 Tabnuma 20.9
l l
‘)\N/\H/O\W23 \T/YO\RZS \T/\[rO\RZA,
lL (@] H (0] H (0]
50 51 52
‘. 0. l. o % o
\T/Y ~R2t \T/\[r \H \T/ﬁ]/ \CH3
H O H (0] H O
53 54 55
~ O _-CHs SN SN
) Y
H O H (0]
56 57

Tabmmma 20.10

/\N/\"/O\/\/CH3 ?\N/\Iro CHg
I I \(
H 0] H 0

CHj
58 59
CH;
’ o
\T/Y CHy
H 0]
60

10
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Ta6muma 20.11
CHj CH,
/\lrl/k’rO\Wzs /\’?I
H O H O
61 62

3 3

64 65

3

CH
H\N)ﬁ(o\/CHa
|
H 0o

67

Ta6muma 20.12

CH;
/\N)\”/O\/\/CH?;
|
H 0

69

CH3

‘ O\)\
H O

71

CH CH
l o ’ o]
\T)\’( \R21 \’]‘)\{f \H
H O H O

3

. CH
O ')\ O
R25 [Tj R24
0]

H
63

3

CH
l o]
\T/kn/ \CH3
H 0

66
CHs

l o}
~ ~TN
N CH
| 1])/ s

68

CH,

‘ o)
H (e} CH5
70

CHs

CH,
CH,
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5 Tabmnma 20.13
H3C H3C H3C
W23 5
72 73 74
Hs CHj
H3C H3C )H3C o
- \'il \CH3
H (@]
75 76 77
H CH
e 3 o _CH A5 3 o
\lil ~_ T3 \I?I/ \/\CH3
H 0]
! 78 79
Tabmnma 20.14
CH3 CHs

HsC HzC<
O N O _~_-CHs s \N’ O. CH3
I |
H O

80 : 81
CH CH
\ril 'CH,
H O
82

10



10

76

Tab6muma 20.15

W23 W23 W23
. l
\T/l\n/O\WZ?’ \lil O\R25 /\T)\H/O\R%
H O H O H (0]
83 84 85
W23 R25 R25
Ny Osgzr Sy e Sy
| | l
H O H (@] O
86 87 88
R25 R25
/\N O\R24 /\N/kT]/O\ R21
l |
H 0] H
89 90

Ta6muua 20.16
R 4

R24 2: R24
/\N/kn/O\er’ /\N)\H/O\R% /\N O
| I
H (e} H O | O
91 93

H
92
R24 R21 R21
’. 4
\N)\n/o\Rm \N O\W23 /\N
| | |
H 0] H O H O
94 95 96
R21 R21
I I
O H o
97 98

~ R24

O\st
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/\ '}1/\”/ O\W23
R® O

99

/\II]/\”/O\ R21
R® O

77

/
\ITI/\H/O\R% /\lTl/\[rO\Rz‘,
R® O R® O

100 101

. ‘ 0.
\rTl /YO\H \’?l/\”/ \CH3
RB O RZ 0O

102 103 104
~ O_-CHs ONRPN O
) i G
R® O R® O
105 106
Ta6mma 20.18
/\N/\"/O\/\/CH3 /\N/ O CHg
| |
R® O R¥® O CH,
107 108

10
Ta6muna 20.19

CHj

’ oA
\l?l/\n/ CHs
R® O

109

CH, CHj CHg CHs ‘
I e. /
/\N )\'(O\W23 \I?)\H/O\st \l?l)\'ro\Rz“ \'PJWO\R21
,'qzs o R2 O R® O R® O
110 11 112 113

114

CH; CHs3
l o) l O /
\'}1)\"/ \H \III/K’( \CH3 \N
R23 o) R23 O ||Q2
115

CHs; CHj
0 CH;¢ o)
)\1/ ~.— '3 \l}IJ\H/ \/\CH3
3 o) R23 o)
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5 Tabmmma 20.20
CHj CH,
/\N O\/\/CH3 ’\N/H/O CH;
|
R® O R® O  CHs
118 119
CH, CH4
¢ o
\r?)w‘/ CHs
RZ O
120
Ta6muma 20.21
HsC_  CHs; HzC_ CHs; HsC_ - CHs
’
/\ITI><”/O\W23 \ITI><’(O\R25 (\'l\|><n/c R24 \ ><'(
R23 e} R23 e} R23 O
121 122 123 124
3 CHj /
/\ /\ ><"/ ><n/ \//CHS ~N ><n/o\/\CH3
R23
126 127 128
10
Tabmura 20.22
Hac CHj3 CH,
O~ L /\ ><n/ \(CHS /\ ><"/ \)\
R23 o) R & CHs RES

129 130 131
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5 Tabmuma 20.23
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Tab6muna 20.34
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5 Ta6muma 30.1

3 CH3 CH3

(\ )\rr \/CHS /\ )\”/ \/\CH3 /\ )\"/O\/\/CH?’

H gg O

CHa NCH
~ N O ~CHs 7 \N/J\[(O

) |
H 5500 H
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10 25 H o 0 253 254

Cl
O CF; 5 HN—% O

257

®docharHble BapuaHTH peaym3anun coenuueani ®opmyi [-IV

15 B xauecTBe HeorpannauBaromero npuMepa, Gocdarerie BapraHTs! peanm3zammu Popmy

I-IV MoryT ObITE IpencTaBiIeHs! 00uIe hopmytoit “MBF”:
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O
I

Sc P
I\sz
Pd!

5 MBF

Kaxxnprii Bapuant peamasanuu MBF mpexcraBieH kak samemersoe sgpo (Sc). Sc
omncano B popmynax A-G Tabmamer 1.1 mrke, rae Sc npencrasiser co6oit o6IIyIo hopmyty
coenuuenust Qopmynst I, ®opmynsr II wm ®@opmynst 11I, a MecTo NpHCOeAHMHEHUS K —

10 P(O)Pd'Pd® 0603naueHO BONHUCTOMN TiHUEH.

Tadxmma 1.1

N

BN
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Kom6unammu “Sc¢” u Pd' u Pd2, He3aBUCUMO BeIOpanHbIX M3 Tabimuer 30.1, Mmoryt GBITH
Beipakersl B Qopme Sc.Pd'.Pd’, rme Sc mpeacraBmen cooTBeTcTByomed Gykoit A-G m3
Tabmauer 1.1, a pd! u Pd? IIPEICTAaBIIEHE! COOTBETCTBYIOIMM HOoMepoM u3 Tabmumpr 30.1. Tak,

10 A.256.256 npeacraBisieT CleqyOMeEe COeAUHEHNE:

NH,
~ AN
o_ T o =S N
| \
_ No =
O HN F|>\O N \N)
“IINH "1ICN

Taxum o6pasom, B Tabmume 7 mnepeducieHo OOIBIIOE KOJIUYECTBO KOHKPETHBIX
npumepoB hochaTabx mponekapers @opmyi I-IV.
15
Tabmmuua 7: Criucok coenunenuii MBF
A.254.67, A.254.68, A.254.69, A.254.70, A.254.71, A.254.258, A.254.248, A.254.249,
A.254.250, A.254.251, A.254.252, A.254.253, B.254.67, B.254.68, B.254.69, B.254.70,



10

15

20

25

30

35

89

B.254.71, B.254.258, B.254.248, B.254.249, B.254.250, B.254.251, B.254.252, B.254.253,
C.254.67, C.254.68, C.254.69, C.254.70, C.254.71, C.254.258, (C.254.248, (C.254.249,
C.254.250, C.254.251, C.254.252, C.254.253, D.254.67, D.254.68, D.254.69, D.254.70,
D.254.71, D.254.258, D.254.248, D.254.249, D.254.250, D.254.251, D.254.252, D.254.253,
E.254.67, E.254.68, E.254.69, E.254.70, E.254.71, E.254.258, E.254.248, E.254.249, E.254.250,
E.254.251, E.254.252, E.254.253, F.254.67, F.254.68, F.254.69, F.254.70, F.254.71, ¥.254.258,
F.254.248, F.254.249, F.254.250, F.254.251, F.254.252, F.254.253, G.254.67, G.254.68,
G.254.69, G.254.70, G.254.71, G.254.258, G.254.248, (.254.249, G.254.250, G.254.251,
G.254.252, G.254.253, A.255.67, A.255.68, A.255.69, A.255.70, A.255.71, A.255.258,
A.255.248, A.255.249, A.255.250, A.255.251, A.255.252, A.255.253, B.255.67, B.255.68,
B.255.69, B.255.70, B.255.71, B.255.258, B.255.248, B.255.249, B.255.250, B.255.251,
B.255.252, B.255.253, C.255.67, C.255.68, C.255.69, C.255.70, C.255.71, (C.255.258,
C.255.248, C.255.249, C.255.250, C.255.251, C.255.252, C.255.253, D.255.67, D.255.68,
D.255.69, D.255.70, D.255.71, D.255.258, D.255.248, D.255.249, D.255.250, D.255.251,
D.255.252, D.255.253, E.255.67, E.255.68, E.255.69, E.255.70, E.255.71, E.255.258, E.255.248,
E.255.249, E.255.250, E.255.251, E.255.252, E.255.253, F.255.67, F.255.68, F.255.69,
F.255.70, F.255.71, F.255.258, F.255.248, F.255.249, F.255.250, F.255.251, F.255.252,
F.255.253, G.255.67, G.255.68, G.255.69, G.255.70, (G.255.71, G.255.258, G.255.248,
(G.255.249, G.255.250, G.255.251, G.255.252, G.255.253, A.67.67, A.68.68, A.69.69, A.70.70,
AT1.71, A.258.258, A.248.248, A.249.249, A.250.250, A.251.251, A252.252, A.253.253,
B.67.67, B.68.68, B.69.69, B.70.70, B.71.71, B.258.258, B.248.248, B.249.249, B.250.250,
B.251.251, B252.252, B.253.253, C.67.67, C.68.68, C.69.69, C.70.70, C.71.71, C.258.258,
C.248.248, C.249.249, C.250.250, C.251.251, C252.252, C.253.253, D.67.67, D.68.68, D.69.69,
D.70.70, D.71.71, D.258.258, D.248.248, D.249.249, D.250.250, D.251.251, D252.252,
D.253.253, E.67.67, E.68.68, E.69.69, E.70.70, E.71.71, E.258.258, E.248.248, E.249.249,
E.250.250, E.251.251, E252.252, E.253.253, F.67.67, F.68.68, F.69.69, F.70.70, F.71.71,
F.258.258, F.248.248, F.249.249, F.250.250, F.251.251, F252.252, F.253.253, G.67.67, G.68.68,
G.69.69, G.70.70, G.71.71, G.258.258, G.248.248, G.249.249, G.250.250, G.251.251,
G252.252, G.253.253, A.256.257, B.256.257, C.256.257, D.256.257, E.256.257, F.256.257,
G.256.257, A.256.254, B.256.254, C.256.254, D.256.254, E.256.254, F.256.254, G.256.254,
A.256.250, B.256.250, C.256.250, D.256.250, E.256.250, F.256.250, G.256.250, A.256.69,
B.256.69, C.256.69, D.256.69, E.256.69, F.256.69, G.256.69, A.256.71, B.256.71, C.256.71,
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D.256.71, E.256.71, F.256.71, G.256.71, A.256.255, B.256.255, C.256.255, D.256.255,
E.256.255, F.256.255, G.256.255.

Bapuantsl peammsanuu R* Briiowaror d¢upsl, kapbamarsl, KapOoHaThl, THOI(MPEL,

aMHubl, THOAMHUIBI H MOYECBHUHHEBIC I'PYIIIIBI:

R R RR\

JIrobas cchbUIka Ha COEAWHEHHME COIJIAaCHO HM300pETEeHHIO, ONMCAHHOE B HACTOAIIEM
JIOKYMEHTE, TaKKEe BKIIOYACT CCHUIKY Ha ero (pH3HMONOTMYecKH IpUeMIeMyIo coiib. IIpumepst
(U3HONOTHYECKA TPUEMICMBIX CONEH COEIMHEHHH COITacHO M300PETEHUI0 BKIIOYAIOT COIH,

OGpaBOBaHHBIC COOTBCTCTBYIOIIIMM OCHOBAaHHUCM, TaKHUM KaK IIIGJ'IO‘-IHOﬁ MCTaJlJI WA

IeNoYHO3eMeNb K MeTam (Hanpumep, Nat, Lit, Kt Ca™2 u Mg*2), ammonmii u NR,™ (rme
R COOTBETCTBYET OIPE/ICIICHAIO B HACTOSAIEM JOKyMEHTe). DU3HOIOTHYECKHU IPHEMIIEMBIC COIY
TIO aTOMY a30Ta WM aMHHOTPYIIE BKIIOYAIOT (a) COMM IPUCOSTUHEHHS KHCIIOT, 00pa3oBaHHBIe
HEOPraHWYEeCKMMH KHCIOTaMH, HAlpEMep, COMMHOM KHCIOTOM, OGpOMHMCTOBOAOPOIHON
KHCJIOTOM, CEPHOM KHCIIOTOM, CyIb()aMHHOBEIME KHCIOTaMH, (OchOpHOH KHUCIOTOH, a30THOM
kucioroi 1 T.1.; (b) comu, 06pa3oBaHHbIE OPraHWMIECKAMH KHCIIOTaMH, TAKUMH Kak, HanpuMep,
YKCyCHas KHCJIOTa, INaBeneBas KHCIOTA, BHHHAS KHCJIOTa, SHTapHas KHCJIOTa, MAJICHHOBAsA
KHCI0Ta, (hymMapoBas KHCIOTA, INIFOKOHOBas KHCJIOTA, TMMOHHAs KHCIOTa, A0I0YHAs KHUCIIOTa,
ackopOuHOBas KUCJIOTA, GEH30MHAs KHCIIOTa, H39THOHOBAA KHCIOTA, JAaKTOOMOHOBas KHUCIOTA,
nyOWibHAS KUCJIOTAa, NAIBMHTHHOBAas KHCJIOTA, ANbIMHOBAas KHCJIOTA, MHOJIHITYTaMHHOBAA
KHCIIOTA, HadTamHCYIbGOHOBAS KHCIIOTA, MeTaHCyTB(pOHOBAS KHCIIOTA, -
TOJIYOJICYJIb(OKUCIOTA, 6eH30ICyNBPOKUCIOTA, HaQTAIHHAUCYIH(OKUCIOTA,
TIOJIUTaIaKTypPOHOBast KHCIIOTa, MATIOHOBAs KHCIIOTA, CYIb(OCAIHIMIOBAsA KUCIIOTA, TIIMKOJIeBas
KHUCJIOTa, 2-THAPOKCH-3-HaTOaT, IaMOaT, CANHIMIOBas KHCIOTa, CTCApUHOBAsS KHCIOTA,
drameBas KUCIOTa, MUHAAIbHAsS KHCJIOTA, MOJOYHAs KHCIOTA, 3TaHCYIb(POKHCIOTA, JU3UH,
aprUHUH, IyTAMAHOBAsI KACJIOTA, IVIAIUH, CEPHH, TPEOHMH, alaHuH, U30ICHIMH, JISUIUH U T.IL.;
u (c) comu, 06pa3oBaHHBIC ICMEHTAPHBIMY AaHHOHAMH, HalpUMEp, XJIOpoM, 6poMOM U HOZOM.

DU3NOTIOTTYSCKNA OpUEMIIEMEBIE  COJIM COCAUHEHHUA € FPI,IIpOKCOI’pYHHOﬁ BKJIFOYAIOT aHHOH
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YKAa3aHHOTO COCIUHEHNSI B KOMOMHAIINY € TIOIXXOASIIAM KaTHOHOM, TAKMM Kak Na“u NR,".

Jl1s  TepanmeBTUYECKOTO IPUMEHCHUWS COJM AKTUBHBIX HMHIPEOUEHTOB COENUHECHUI
COIJIACHO M300PETEHHIO JODKHBI OBITH (DU3HONOTMYESCKH NPHUEMIEMBI, T.€. OHH JOIDKHEI
OpeNCTaBIsTh coOoM comu, o6pa3oBaHHBIE (HU3HOIOTMIECKM INPUEMIIEMOM KMCIOTOM WIIN
ocHoanueM. OIHAKO COMM KHCIOT MINM OCHOBAaHHH, KOTOpPBIC HE SBIAIOTCA (DH3UOIOTHYECKH
IPUEMIIEMBIMH, TAKKE MOTYT HaXOAWUTH NIPAMEHEHNE, HallpHMep, IPH HOTYyUYCHHAH WIH OYHCTKE
(u3HOTOrMYECKH NPHEMIIEMOTO COSAMHCHIS. Bee comu, He3aBUCUMO OT TOro, 06pa30BaHbl OHU
¢usronormyecky IpUEMIEMOH KHCIOTOH MIIM OCHOBAaHHEM WIIM HET, HAXONATCA B paMKaX
HACTOALIETO U300pETCHHUS.

B xoHeuHoM wuTOre, Ciemyer NOHMMAaTh, YTO KOMIIO3HIMM COTVIACHO HACTOAIIEMY
H300pETCHUIO BKJIIOYAIOT COGAMHEHMSA COLTACHO H300pETeHHI0 Kak B HEHOHHM3MPOBAHHOM
dopme, Tak H B IBMTTEP-HOHHOH ¢opMe, M KOMOMHAIMH CO CTEXHOMETPHIECKHMH
KOJIM9ECTBaMH BOJBI B OpMeE THAPATOB.

CoemuHeHns cornacHoO wn300peTeHuro, mnpexacraBineHuble Popmynamu [-III, moryt
ColepXKaTh XHWPANbHBIC LEHTPHI, HAIPUMEP XHUpaIbHBIE aTOMBl yriepoia i ¢ocdopa.
CoenuHeHUA COINacHO M300PETEHMIO, TAaKUM 00pa3oM, BKIIFOYAIOT PAlEMHYECKHE CMECH BCEX
CTEPEOM30MEPOB, BKIHOYAs IHAHTHOMEDHI, JHAcTEpEOMepsl M aTpomom3oMepul. Kpome Toro,
COCIMEHNS COTTAaCHO M300PETCHUIO BKIIIOYAIOT OOOraleHHbIE WU BBII[CIICHHLIG OIITUYECKUE
H30MEPHI 10 IH000My WM 110 BCEM aCHMMETPHYHBIM XHPAIBHEIM aToMaM. J[pyTMMH CIIOBaMH,
XMpaJbHEIC UEHTPHI, KaK BHJHO M3 NPUBEACHHBIX M300pakeHMii, IIPEACTaBICHBI B BHJE
XMpaIbHBIX H30MEPOB MM paleMHYeCKHX cMecell. VM paneMuuecKHe CMecH, U CMECH
OUaCTEPEOU30MEPOB, a TakKe OTACHBHBIE ONTHYSCKHE W30MEpHI, BBHIICICHHEIE WM
CHHTE3MPOBAHHEIC, IO CYMIECTBY HE COJAEpXKallyue COIYTCTBYIONIMX 3HAHTHOMEPOB WM
JUACTEPEOMEPOB, HAXOMATCA B paMKax HACTOANIEro W300peTcHHs. Panemuueckue cMmecH
pa3sfeisIoOT Ha OTAEIbHBIC 110 CYIIECTBY ONITHYECKH 9HCTBIE M30MEPH! C TOMOIINBIO IITHPOKO
M3BECTHBIX METOIMK, TaKMX KakK, HalpuMep, pasJelcHue colell IHacTepeor3OMEpOB,
00pa30BaHHBIX  ONTHYECKH AaKTUBHBHIMH ~ BCIIOMOTATENBHBIMH  BEILIECTBAMHM, HAIPUMED,
KHACIOTAMH WM OCHOBaHHAMM, C HOCIEXYIOIIUM OOpaTHLIM IIPEBpPALIEHHEM B ONTHYECKH
aKTHBHEIC BEWICCTBA. B GONBIMMHCTBE CTydacB IENEBOH ONTHYSCKUI M30MEpP CHHTE3UPYIOT €
HOMOINBIO  CTEpeOoCTICU(UIECKUX pEaKIi, HCHONB3YS B KauyecTBE MCXOQHOTO BEIIeCTBA

COOTBCTCTBYIOIIII/Iﬁ CTEPEOU3OMED Ipe6yeMoro NCXOOHOTO BCIICCTBA.
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TepMuB «XUpaIbHBIN» OTHOCHTCA K MOJIeKyJlaM, KOTOpbie 00IanaroT CBOMCTBOM He
COBIIAJATH NPYM HAIOXKEHWM CO CBOMM 3epKABHEIM OTOOpaXkeHWeM, B TO BpeMs KaK TEPMUH
«axXWpaJbHBID OTHOCHTCS K MOJIEKYJl1aM, KOTOphIe IPH HAJOXEHWH COBIANAalOT CO CBOMM
3epKaIbHBIM 0TOOpaKEHHEM.

Tepmun "crepeon3oMepsl” OTHOCHTCA K COCIMHEHHSAM, KOTOPBIE MMEIOT ONWHAKOBBIA
XMMHYECKHH COCTAB, HO Pa3NIMYalOTCs PACcIIONOKEHHEM aTOMOB HIIM IPYIII B IPOCTPAHCTBE.

"JluacrepeoMepsl” OTHOCHUTCA K CTepeoH3oMepaM ¢ IByMs WiIM Ooliee IEHTpaMH
XHMPAILHOCTH, MOJICKYJBI KOTOPBIX HE SBJLIIOTCS 3ePKABHBIMU OTOOpaKEHHAMH IpPYT JpyTa.
Jluactepeon3oMepsl MMEIOT pa3iuyuHbBle (u3MUecKue CBOMCTBA, HaIpUMep TEMIIEpaTyphl
IUIABJICHASA, TEMIICPATYPhl KUIEHUA, CICKTPajJbHBIC CBOMCTBA M PEAKIMOHHYIO CIIOCOOHOCTE.
CMecH IHacTepeOn30MEPOB MOXKHO Pa3IelIUTh ¢ IIOMOIIBIO dHATUTHIECKUX METOIUK C BBICOKOH
CTENEHBIO0 Pa3eNICHUs, TAKUX Kak dekTpodopes u xpomaTorpadus.

"OHaHTHOMEPHI" OTHOCUTCS K IBYM CTE€pPEOHM30MepaM COCOUHCHHS, KOTOPHIE SABIIAIOTCS
3epKATBHBIME OTOOPaKEHUAMH IPYT APYTa, HE COBIAIAIOIIUMY P HATOXKECHHH.

CrepeoXUMHYCCKHE ONpeAeneHns M O0003HAa4YeHWs, WCIIONB3YEMBIC B HACTOSLIEM
OIMCAaHMH, B OOIIEM CJIy4ae COOTBETCTBYIOT IpuBeneHHBIM B S. P. Parker, Ed., McGraw-Hill
Dictionary of Chemical Terms (1984) McGraw-Hill Book Company, New York; and Eliel, E.
and Wilen, S., Stereochemistry of Organic Compounds (1994) John Wiley & Sons, Inc., New

York. MHOTHE OpraHM9ecKie COeTUHEHNS CYIECTBYIOT B BUI€ ONTHIECKH aKTUBHBIX GOpM, T.€.
001aal0T CIOCOOHOCTRIO0 BPalIaTh IIIOCKOCTE IIOCKOIIONIIPU30BAaHHOTO cBeTa. [Ipn omnucanum
ONTHYECKH AKTHBHBIX COCOWHEHUH Iyia 0003HaueHMs abCOMIOTHOW KOHGUIYpanuy MOJEKYJBI
OTHOCHUTEIBFHO €€ XMPaTbHOro(bIX) neHTpa(oB) UCHoNb3yloT npeduxcsl D u L wma R u S.
Ipepuxcer d u 1, D u L wm (+) u (-) ucnons3yroT i1 0003HA4eHUs 3HAKa IIOBOPOTa
IUTOCKOIIOISIPH30BaHHOTO CBETa CoOeauHeHueM, npu 3toMm S, (-) mwmm 1 o03HadaoT, 9TO
COeIMHEHNE ABIIIETCS JIEBOBPAIIAIOIIIM, B TO BpeMd Kak co¢uHeHue ¢ npeduxcamu R, (+) wm
d sBisiercs mpaBoBpamiarommM. s HaHHOW XMMMYECKOH CTPYKTYpHI 3TH CTEpEeOH3OMEpHI
ABJISIOTCS OMUHAKOBHIMH 32 MCKIFOYCHHEM TOTO, YTO OHM IMPEICTaBIAIOT COOOM 3epKajibHbIE
OTpaXXeHHUs ApYT Apyra. KOHKpeTHBIA CTEpeor30Mep TAKKE MOXKHO PacCcMaTpUBaTh B Ka4eCTBE
DHAHTHOMED, TIPH 3TOM CMECh TaKUX HM30MEPOB YacTO HA3BIBAIOT SHAHTHOMEPHOM CMECHIO.
Cumecp sHaHTHOMEPOB 50:50 HA3BIBAIOT PACMUYCCKOM CMECHIO WM DALeMaToM; yKasaHHas
CMECh MOXET 0Opa3OBBIBATBCA B CiIydae, €CIM B XHMHYECKOH peaknuu MM IIpolecce

OTCYTCTBYIOT CTEpEOM3OMpPATEILHOCTh MM crepeocnermduanocts. TepMunsl "paneMudeckas



10

15

20

93

cMech" W "pauemar” OTHOCATCS K JKBHMOIAPHOM CMECH ABYX THIIOB SHAHTUOMEPOB, HE
o0J1aarommeli ONTUYECKON aKTUBHOCTHIO.

Bo Bcex ciygasx, Korga coeMHEHuE, ONHNCAHHOE B HACTOAIIEM HOKYMEHTE, 3aMEIICHO
Gosee 9eM OIHOM TPymHIOH ¢ OXMHAKOBEIMK 0003Ha4YeHAAMH, Hanpumep "R" wm "R, cienmyer

IIOHUMAaTh, 4YTO 3TH I'PyNlbl MOIYT OBITH OJMHAKOBBIMUA HJIA PAa3JIMIHBIMU, T.€. KOXOYIO I'PYIIIy

BBIOMPAIOT HE3aBHCHUMO. BOIHHUCTHIE JIMHUM, , 0CO03HAYaIOT MECTO NPHCOEIUHEHUS
HOCPEACTBOM KOBAJICHTHON CBSI3UM K CMEKHBIM CyOCTpYKTypam, IpymmaM, (parMeHTaM Hiu
aToMam.

CoenMHEHNS COINAacHO M306PETEHHIO B HEKOTOPBIX CIlyYasx TaKKe MOTYT CYLIECTBOBATE
B BUJIC TAYTOMEPHBIX H30MEPOB. XOTS MOXKET OBITh M300paXkeHa JIMIIbL OfHA eTOKATH30BAHHAL
PC30HAHCHAsA CTPYKTYpa, BCE MOZOOHBIE (POPMBI HAXOAATCA B PAMKaX HACTOAIIErO H300PETEHELS.
Hanpumep, fnst yprHOBBIX, THPAMUIMHOBEIX, IMUNA30/IbHbIX, TYaHHAMHOBBIX, AMHIAHOBBIX H
TETPA30IBHBIX CHCTEM MOTYT CYLIECTBOBaTh CH-aMHUHHBIC TAayTOMEPhl, HOPH 3TOM BCE
BO3MOXHBIC TayTOMEPHBIE (OPMBI OSTHX COCJWHEHHH HAXOMATCS B pAMKaX JAHHOTLO
n300peTeHus.

JUie  cnenmamacTa B JaHHOM 00JACTM  TEXHMKH IIOHATHO, 9TO nuppono[1,2-
fl[1,2,4]Tpnazun, umupaso[1,5-f][1,2,4]rpuasus, umuzaso[1,2-f][1,2, 4 rpuazun u
[1,2,4]tpnazono[4,3-f][1,2,4]tpuasun MOTyT CymiecTBOBATH B BHIE TAayTOMEPHBIX ¢opm. B
Ka4€CTBE HCOIPaHNYHMBAIONICTO NPUMEPA, CTPYKTYPH (a) U (6) MOryT MMeTh SKBHBAJICHTHBIE

TayTOMEPHBIE (OPMBI, KaK MOKAa3aHO HIDKE:
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OH 0
Z/N\ NN ‘Z/N\ NH
\ N\ / N\ N\ /)\
N R® N R®
i M,
R8 R®
N
/N\ NN P NN
Xz —_— Xi
N\ N\ ~ N\ N\
N OH >/ N )
Vrn Wn, H
NH, NH
Z/N\ NN ;(N\ NH
= X‘.
\ N N
Y SNTORe >/ SNTORe
Vi, Y\,
a 0.

Bce BO3MOXHBIE TayTOMEpHBIE (OPMEBI TeTEPOIMKIIOB BO BCEX BapHaHTAX pealu3alluy,

OIIMCAHHBIX B HACTOALIEM JOKYMCHTC, HAXOOATCA B paMKaXx HACTOAIECTrO I/I306peTeHI/I}I.

Croco0s1 mHrnouposanus noauMepassl BI'C

Eme omuH acrekT m300peTeHHs OTHOCHTCS K cnoco0aM WHIHOMpOBaHMS aKTUBHOCTH
nosMepasbl BI'C, BrmrogatromuM stan o6paboTku obpasna, IpeanoIoKUTENbHO COASPIKaIIero
BI'C, xomiio3uiiei cornacHo n300peTeHHtIo.

KoMrmo3unuu coriacHo W300peTEHHI0O MOTYT BBICTYIIATh B KAueCTBE HWHIMOUTOPOB
nonuMepasbl BI'C, nHTepMeInaToB TakUuX MHTHOWTOPOB WJIM BBINOIHATE MHBIE (QYHKIUH, KaK
omucano Huke. VIHTUOMTOPBI CBA3BIBAIOTCA C yYacTKaMd Ha IOBEPXHOCTM WIHM B KapMaHe
nonumepassl BI'C, obmamaromeit yHukampHOH reoMerpHed. KoMmo3wuum, CBS3BIBAIOIIUE
nomumepasy BI'C, MOTyT CBSI3BIBAaTH €€ C pa3iU4HOl creneHpio obparuMoctu. CoeluHEHN ,
CBSI3BIBAIOIIME TIOJIIMEpa3y IO CYIIECTBY HEOOpaTHMO, SBISIOTCA HACAIbHBIMM KaHAMIATAMU
JUTA IPUMEHEHUA B JAaHHOM cIioco0e corracHo n3o0pereHuro. Byaydu MedenbIMu, 110 CyIIECTBY
HEOOpaTHMO CBSI3BIBAIOIIMECS KOMIIO3MITMM TIOAXOIIT B KAUECTBE 30HAOB A OOHApYXEHUS
monumepassl BI'C. CooTBeTCTBEHHO, HacTosInee H300peTeHNEe OTHOCHTCS K crocobam

obHapyxenus noumepasslt BI'C B o0pasue, HpeamoIokHTENFHO COISpKAIeM HOoIuMepasy
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BI'C, BrxmouarommMm 3Tamel:  00paGoTku o0pasia, OPeIIOJOKUTENLHO —COAEPKAIIEro
nomumepasy BI'C, xommosumueii, conepxamiell COeIMHEHNE COTIACHO U300PETEHHIO, CBA3aHHOE
C METKOH; W HabmoneHusA AeHcTBUI oOpasna Ha akTHBHOCT, METKH. Ilomxonsimue MeTKH
IIMPOKO H3BECTHHI B OOIACTH IMACHOCTUKM M BKIIOYAIOT CTAOWIBHEIC CBOOOMHEBIE PaIMKAIEL
¢yopodopsl,  pamuOaKTUBHEIE M30TONBI, (PEPMEHTHI, XEMUWIIOMUHECHCHTHBIE TIPYNIB U
XpOMOTreHbl. COeTMHEHNs COTIACHO HACTOSMIEMY OIMCAHUI0 MEYCHBI CTAHIAPTHHIM 00pasoM ¢
WCIOJb30BAaHUEM TaKWX (PYyHKIMOHAIBHBIX TIPYNN, KaK THIPOKCHIIbHEIE, KapOOKCHJILHEIE,
CyIbOTUAPWIHHBIC WIM aMUHOTPYIIIIEL

B xonrekcre HacTosmero uzobpereHMs 06pasIEl, IPEATIONOKHUTEIBHO COACPIKALIME
nosmepasy BI'C, BKIIO9aroT MaTepuaisl IPAPOAHOTO WM MICKYCCTBEHHOTO IPOHMCXOMKICHHS,
TaKHe KaK )XUBBIC OPraHU3MBI; KyJIbTYPhl TKaHEH MU KIIE€TOK; Ouonorndeckue oGpasiisl, TAKUE
Kak o0pasnsl OHMOIOTMYEeCKHX MaTepHanoB (KpOBb, CHIBOPOTKa, MoOdYa, CIMHHOMO3TOBAas
XKHAKOCTB, CIe3Hast XUAKOCTb, MOKpPOTa, CJXOHa, OOpasIEl TKaHeW W T.I.); JaGopaTopHbIE
00pasupl; 00pasusl IHIIY, BOABl MM BO3AyXa; 00pasibl GHOIPOAYKTOB, HAIPUMEDP 3KCTPAKTHI
KJICTOK, B YaCTHOCTH, PEKOMOMHAHTHEBIX KJIETOK, CHHTC3HPYIOIMX LEJIEBOH ITIMKONPOTCHH; U
T.. OOGBIYHO INpeanosaraercs, 4ro obpasmbl COAEPXKAT OPraHU3M, KOTOPHIA IPOLYIUPYET
nonmumepasy BI'C, sagacTyro maToreHHbIH oprammsMm, Takod kak BI'C. OGpasusl Moryr
colepkarbCs B I0OOH cpele, BKIIOYAs BOAY M CMECH OPraHHYECKHMM PacTBOPHUTENH/BOJA.
OGpasupl BKIKOYAIOT XKHBEIE OPraHU3MBI, HAaIPUMEp JIOIEH, ¥ MaTepHalbl MCKYCCTBEHHOTO
MIPOHCXOXKAEHU, HAlPUMEP KYJIETYPHI KIIETOK.

Otan 06paboTKH COTTIaCHO H300PETEHUIO BKIIIOYAET H00aBIEHHe KOMIIO3UIMH COTTIACHO
u300peTennio K o6pasiy Wid R00aBlieHHE NPEAIISCTBEHHHKA KOMIO3ULHAA K 00pasiy. JTam
n00aBIeHHs BKIIOYAET M000H criocod BBeEHNs, COIIACHO ONMCAHMUIO BBIILIE.

Ilpy >xenaHuy, akTUBHOCTH moimMepassl BI'C mociie npuMeHeHns KOMIIO3HIMA MOXKHO
HabmogaTe ¢ NOMOIIBIO JrO0Oro cmoco0a, BKIOYaA IPAMblE M KOCBGHHBIE CIIOCOOBI
obHapykeHHMs  akTHBHOCTH  noimMmepasst BI'C.  Ilpeamonaraercs — HMCHONB30BaHHUE
KOJIMYCCTBCHHBIX, KAYECTBEHHBIX M IOJTYKOJIMIECTBEHHBIX CIIOCOOOB ONpeNe/ICHUs aKTHBHOCTH
nomumepassl BI'C. OGBr9HO HCHONB3YIOT OOMH M3 BBHIICONMCAHHBIX CIIOCO00B CKPHHWHTA,
ONHAKO TaKKe MOKHO MCHONB30BaTh Jr000H Apyroift crocol, Hampumep HaOMIOAEHME 3a
(GH3HOIOTHYECKIMY CBOMCTBAMH KUBOTO OPraHU3Ma

Opranmsmel, comepxamue nomuMepasy BI'C, srmowaror Bupyc BI'C. Coeaunenus

COTJIACHO HACTOALIEMY M300PETCHHIO IOIXOAAT JUIL JICYCHUSA WM NPODWIAKTHKY HHPEKIIHIA,
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BEI3EIBaeMbIX BI'C, y 5XKMBOTHBIX UM YEIOBEKA.

OHako TP CKPUHHUHTE COCTUHCHUIA, CHIOCOBHBIX IIOJABJISATh BHPYC UMMYHOAehUIATA
geyloBeKa, CJIELyeT WMETh B BUAY, YTO Pe3yIbTaThl (PEpMEHTATMBHOTO aHalM3a MOTYT HE
KOPPEIUpOBaTh C Pe3yNbTaTMH aHalu3a C HCTONb30BAaHWEM KIETOYHBIX KyibTyp. Takum

06pa30M, KJICTOYHBIN aHAIN3 JOJDKEH OBITH OCHOBHBIM HHCTPYMCHTOM CKpPHUHHMHIA.

CxpyHMHT HArHoUTOpoB nomumepassl BI'C.

CoenuHEHNs  COINIAaCHO M300pETCHMIO TIOABEprald CKPMHUHTY Ha  [peIMeT
MHIMOUTOPHON AaKTUBHOCTM B OTHomeHMH mnomumepassi BI'C ¢ momompro  moOBIX
OBIIENPHHATEIX METOAMK OLEHKH (epMEHTaTUBHON aKTUBHOCTH. B KoHTekcTe H300peTeHus, Kak
TIPaBUIIO, KOMIOSUIMK CHAYalla UCCIENOBAIH Ha IpeAMeT marubuposanus nommepasst BI'C in
Vitro, W 3aT€M MCCJIENOBAIM KOMIIO3UIMH, NPOSBIAIONIME HHTHOMTOPHYIO AKTHBHOCTH, Ha

npeaMeT aKTHBHOCTH in vivo. Komnosumuu, obnamasumve in  Vifro Ki (xoHCTaHTaMu
MHrUOUPOBaHUA) MEHee dYeM InpuMepHo 5 X 10-6 M, xax npaBwio, MeHee 4eM npumepHo 1 X

10-7 M 1 npeAmodTHTEIHO MeHee deM IpAMEpHO 5 X 10-8 M, sBisHOTCS MPE/INOYTHTEMBHEIME
JUISL IPUMEHEHUS in Vivo.

Crioco0OBI CKpUHMHTA, nchonbsyeMme in vitro, noapcOHO ONMCAHBL U HE 00CYKAAIOTCA B
HacrosmeM onucaguy. OQHAKO B IpUMEpax MPHBEICHO ONMCAHNE HNOIXOAMNX HCCIEIOBAHUM

in vitro.

dapmaneBTUYECKIE COCTABEI

CoCTaBsl HAa OCHOBE COGQUHEHMII COINIACHO HACTOANIEMY W300DETEHWI0 TOTOBAT ©
IIpMMEHEHAEM TPAIUIMOHHEIX HOCUTENEH ¥ BCIIOMOTATENbHBIX BEIIECTB, KOTOPHIE BEIOMPAIOT B
COOTBETCTBMH C YCTOSIBIIEHCS IpakThKoi. TableTku coaepikaT BCIOMOTATENbHBIC BELIECTBA,
BEIECTBA, CIIOCOOCTBYIOIIME CKOJIBKEHUIO, HATOHUTEIH, CBA3YIOIIUE BeecTsa M T.11. BoimHsie
COCTaBHI NOJIYYalOT B CTEPHIBHON (hopMe, IIpH 3TOM COCTaBhl, PEAHA3HAYCHHBIC S TOCTaBKU
ITyTeM, OTJIAYHBEIM OT EPOPAIbHOTO BBE/ICHNA, KaK IPABHUII0, MOTyJaloT M30TOHMIeCKMu. Bee
COCTaBBI MOTYT COJIEpXaTh BCIIOMOTaTe/bHBIC BELIECTBa, yKa3aHHkIe, Hanpumep, B "Handbook
of Pharmaceutical Excipients" (1986). BciomorarenpHeie BeIecTBa BKIIOYAIOT aCKOPOMHOBYIO
KHUCIOTY W JPYTHe aHTHOKCHIAHTHI, XeNaTHPYIONMe arenTsl, Hampumep, DITA, yriesomsl,
HanpuMep, AEKCTPaH, THAPOKCHAIKWIMETAILEIUIION03y, CTeapuHOBYIO XKHCIOTy # T.0. pH

COCTABOB HAXOAUTCA B JWAIa30He OT IpuMepHo 3 o mpumepHo 11, Ho o6sraHO oKoio 7-10.
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B ciyqae, xorja BO3MOKXHO BBEJCHUC aKTUBHBIX MHIPEIUEHTOB B OTACHBHOCTH, MOXET
OBITH MPEINOYTUTEIBHBIM NIPENCTaBICHAE UX B BUAe (papManeBTHUECKHX COCTaBOB. CocTasl
COIVIACHO M300pETeHHIO, KakK Il BETEPUHAPHOIO IPUMEHCHHS, TaK M A JEUCHHUsS JIOACH,
COIepKaT MO MEHbIIEH Mepe OAUH aKTUBHBIN MHIPEIUEHT B COOTBETCTBHUHU C ONpPEICICHHEM
BBIIIIC BMECTe C ONHUM MIM Oojlee NpUEeMIIeMbIMH HOCHTEISIMH M, BO3MOXHO, C APYTHUMH
TepaneBTHICCKUMHU HHIrpenuenTamu. Hocurens(u) HomwkeH OBITH «UpHEMIIEMBIM» B CMBICIE
COBMECTUMOCTH C JAPYTHMH HHTPEIMEHTAMH COCTaBa U (PU3MOIOrHMYecKH O€3BpENHBIM IS
penunueHTa.

CocTaBpl BKJIIOYAIOT COCTABBI, KOTOpBIE MOAXOAAT JJIS BHINEYKa3aHHBIX IIyTeHd
BBefieHnsa. COCTaBBI MOXKET OBITH YAOOHO TIPEACTABIATE B JO3UPOBAHHOMH JIeKapCTBEHHOH dopme
1 MOKHO TOTOBHTS JIFOOBIM CIIOCOOOM, U3BECTHBIM B 001acTi apmaruu. MeTOIUKH U COCTaBhI
B o0wuieM ciydae MoHO Haité B Remington's Pharmaceutical Sciences (Mack Publishing Co.,
Easton, PA). Takue cmocoObl BKIIOYAIOT 3Tal OOBEAMHEHHWS AaKTHBHOIO HHTPEIHEHTa C
HOCHTENEM, COCTOSIIMM H3 ONHOro WM Oonee BCIIOMOTaTeNbHBIX WHIPEAUEHTOB. B obmem
clly4ae, COCTaBbl MONYYAlOT IyTeM PaBHOMEPHOTO M TIATENBHOTO CMEIINBAHHA aKTHBHOTO
HHTPEAUEHTA C XUAKAMI HOCUTESAMH WIN TOHKO M3MEIBYCHHBIMHI TBEPABIMI HOCUTEIISAMH, WIH
¥ TeMH | JPYTHUMH, U 3aTeM, IpH HeoOX0AUMOCTH, (POPMOBKH IPOTYKTA.

PenentypCocTaBsl  COTJIaCHO — HACTOAIEMY — M300PETCHMIO, TNOAXOAAIIME A
[IEPOPAIHOI0 BBEACHM:A, MOTYT OBITh NPEICTABICHBI B BUJE AUCKPETHHIX €IWHUL, HalpuMep,
KamncyJ, OOIaTOK WM TalJIeTOK, KK 13 KOTOPBIX COJEPXKUT 3apaHee OIpenereHHoe
KOJIMYECTBO aKTUBHOI'O HHTPEIMEHTA; B BUAC IOPOIIKa WIM IpaHyJ; B BHIE pacTBOpa WIH
CYCHEH3HMH B BOAHOM WJIA HEBOJHOMN >KUAKOCTH; WIM B BHJE KUAKOH S5MYIbCHH THIIA «Macilo B
BOZE» WIM «BOJa B Macie». AKTUBHBIA WHIPEIUEHT TAaKXKe MOXKHO BBOAWTH B BHAe Ooiroca,
JJIEKTyapys WK [IacTHL

TabneTku noy4aroT IMyTeM IIPECCOBaHUS WIH JIUTHS, BO3MOXKHO C IPUMEHEHUEM OJTHOT'O
WIK OoJtee BCTIOMOTaTEIbHBIX UHIpereHToB. [IpeccoBaHHbIE TabIeTKH MOXKHO HOIYy9UTH IyTEM
MPECCOBaHMS B IOIXOAIIEM YCTPOHCTBE aKTUBHOTO MHIPE/IMEHTa B CBOOOAHOTEKYUeH (opme,
HamprMep B BHJE MOPOIIKa WIH IPaHyll, BO3MOXXHO B CMECH CO CBS3YIOIIHAM, CMa3bIBarOILUM
BCIICCTBOM, WHEPTHHIM pa3z0aBuTeleM, KOHCEPBAaHTOM, IIOBEPXHOCTHO-aKTUBHBIM WU
IVCTIEPTHPYIOIIMM areHToM. JIuTele TabneTKu MOXKHO IONYyYUTh JIMTBEM B IOIXOISIIEM
YCTPOHCTBE MOPOIIKOOOPA3HOI'O aKTHBHOI'O MHTPEIUEHTA, VBIAXHCHHOTO WHEPTHBIM >KUIKHM

pa3baButTenem. Ha TabneTku MoxeT ObITH HAHECEHO IOKPBITHE WM Hacedka, IIPH 3TOM COCTaB
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TabJIeTOK MOXKeT OBITh TaKuM, YTOOBI OOECHedYWBaTH 3aMEAJICHHOE WIA KOHTPOJIMPYEMOE
BBICBOOOJKICHNE U3 TAaONETOK aKTUBHOT'O HHTPE/IHCHTA.

IIpn vBEOGEKNUIX I1a3 WIK APYTUX BHEIIHHX TKaHEH, HAIpHMep, POTOBOM IOJOCTH H
KOXH, IPEIIIOYTUTENBHO IIPUMCHAIOT COCTaBHI B BHAE Masd MM KpeMa JUIss MECTHOIO
HaHECEHMs, COJEpXKaliye aKTHBHBIA(e) WHrpexueHT(B]) B KomuuectBe, Hanpumep, 0.075-20%
Macc./mMacc. (BKITIouas coliep)kKaHHe aKTHBHOTO MHTpenuenTta B auanasone 0.1%-20% c marom
0.1% macc./Macc., manpumep, 0.6% macc./macc., 0.7% macc./macc., 1 T.J.), IPEANOYTHTEILHO
0.2-15% macc./macc. i Hauboiee npeanodTHTENHHO - 0.5-10% Macc./Macc. Tpu npuroToBIeHU:
Ma3d HCIONB3YIOT AaKTHBHBIM HMHIpefueHT ¢ nubo mapaduHOBOH, 1100 BOZOPACTBOPHMO
Ma3eBOi OCHOBOH. B Ka4eCTBe albTepHATHBEI, AKTHBHEIE HHTPEIHCHTEL MOTYT OBITh BKITFOYUCHEI
B COCTaB KpeMa C KpEMOBOM OCHOBOI THIIa «MACJIO B BOAEY.

Ilpn >xemanuu BojaHas (aza KPEMOBOH OCHOBBHI MOXKET COIEPXKAaTh, HAIPHUMEP, IO
MeHbIIel Mepe 30% Macc./Macc. MHOTOATOMHOTO CIIUPTA, T.€. CIIHPTA, COAEPIKAIIETO JBE MIH
Goree THAPOKCHIBHBIX TPYINIHI, HalpuMep NPOUMICHIIMKONA, OyTan-1,3-muona, MaHHma,
copbuTa, rIMIEeprHa ¥ HoMudTHICHrHMKoI (BRmodas I191 400) u ux cMmeceit. Moxer ObITh
JKeJaTeIbHbIM, YTOOBI COCTaBBl MECTHOTO IEHCTBHA BKIIOYATH COCAWHEHHE, YCHIMBAIOIIEE
BCAChIBAHME MM IPOHUKHOBCHHE aKTMBHOIO MHTPEIMEHTa 4Yepe3 KOKy WIH Jpyrue
nopaxeHHble obnacTd. IIpuMeps! TakuxX yCWIWTENeH NMPOHHKHOBEHHS YEPe3 KOXKY BKIIOYAIOT
IUMETHICYIb(GOKCH U POJICTBEHHBIC aHAJIOTH.

Macnsanas (asa SMyIbCHHA COTNIACHO H300PETCHUIO MOXKET OBITH IMOTyYeHa U3 M3BECTHBIX
UHIPEAMEHTOB M3BECTHBIM 00pa3oM. XoTs 3Ta (a3za MOXKET BKIIOYATh JIMIIG dMYIBCHPUKATOP
(uHave Ha3bIBAEMBIII SMYJIBraTOPOM), JKEJIATENFHO, YTOOBI OHA BK/IHOYAla CMECh 110 MEHBIIEH
Mepe OJHOTO 3MYIbCH(GHKATOpPa C KHUPOM WM MacioM, WIM H C KHPDOM, M C MacJOM.
[IpennodruTepbHO BKIIOYaTh B COCTaB THAPOQWIBHBIA 3MYyJbCH(PHKATOD BMECTE C
MMIOGUIBHEIM  SMYJIbCH(DUKATOPOM, KOTOpHI Hrpaer poib crabuiusaropa. Taxke
IPEMIIOYTUTENLHO BKIIOYATh B COCTAaB M MACIIO, U XUpP. OMynbcudukarop(pl), comepramiuii(ue)
WM He copepxammii(ue) crabmmzaTopa(oB) oOpa3yloT TaK Ha3BIBAGMBIA 3MYJIBIHPYHOLINIA
BOCK, M 3TOT BOCK BMECTE C MaclIOM M JKHPOM 00pa3yeT TaK Ha3bIBAEMYIO SMYIBIUPYHOUIYIO
Mas3eBYyI0 OCHOBY, KOTOpas 00pa3yeT MaclIHYIO JUCICPCHOHHYIO (ha3y Kpema.

9MYJ'H>I" aTOPHI U CTaGI/IJII/I3aTOpBI OMYJIbCHUH, NOAXOAAINUC LI IIPUMEHCHHUA B COCTaBC

cormacHo wu3o6perenmio, Bimouaror Tween® 60, Span® 80, mnerocTeapUIOBHIA CITHPT,

O€H3UJIOBBIM CIMPT, MUPUCTUIIOBBIN CIIUPT, TIIMHEPHIMOHOCTEAPAT U JAYPHICYIb(AT HATPHS.
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Bri60p mOAXOMSIIAX Maced WM XHPOB JJis COCTaBOB OCHOBBIBACTCS Ha NOCTHXKEHHH
TpeOyeMBIX KOCMETHYECKUX CBOMCTB. KpeMm NpenmouTuTensHo NOIDKCH IPEACTaBIATH coboii
HEXUPHBIH, HEKpacslMii ¥ OTMBIBAIOIIMICA HPOAYKT C KOHCHUCTCHIMEH, MOIXOMAINCH M
TpeNOTBPAINEHHs BHITEKAHUSA W3 TIOOWKOB MM JPYTHX KOHTEHHEpOB. MOXHO HCIONB30BATH
MOHO- WM [ByXOCHOBHBIC aJKHIOBHIE J(QUpPBl C JIMHEHHOM WIM Pa3sBETBICHHOU LEIBIO,
HaIpUMep JUM30aUNHHAT, H30LETHICTEapaT, IPONHUICHTIHKONEBEIH TMO(UD JKAPHBIX KHCIOT
KOKOCOBOT'O MacJa, H30IpOIMIMAPUCTAT, NEUAIOIeaT, H30IPOIMINaIbMUTaT, Oy THicTeapar, 2-
STHITEKCHIATBMHUTAT WIA CMech 3GUPOB C Pa3BETBIEHHOI 1eNbio, H3BecTHYI0 Kak Crodamol
CAP, nprueM IIOCIeHAE TPU BEIECTBA SBILIOTCS HPENIOYTHTENLHBIMA ddupamu. X MOXKHO
HCIIONB30BATh 110 OTACIBHOCTH MIH B KOMOMHAIMHM, B 3aBUCHMOCTH OT TpeOyeMBIX cBoicTB. B
KadecTBE albTEPHATUBLI, HCIOB3YIOT JUIUABI C BEICOKOM TeMIIEpaTypoi IUIaBICHUS, HAIPIMEp
Genplii MArKui napaduH W/WIn napadhHHOBOE MACIIO WU IPYriue MUHEPAIBHBIC Maca.

dapManeBTUYECKHE COCTAaBBl COIVIACHO HACTOSHIEMY H300DETCHHIO  COAepiKar
KOMOHMHAIIUIO COTJIACHO H300PETEHHI0 BMecTe ¢ ONHMM unu Oonee (dapMaleBTUYCCKH
OpUEMIEMBIMA ~HOCHTCIIMH HIIH, BO3MOXHO, IPYrMMd TEpPAICBTUYCCKHMH areHTaMH.
dapMaIeBTUIECKUE COCTABbl, COACPKAINE aKTHBHEIA MHIPEIHEHT, MOTYT OBITH NIPE/ICTABICHEI
B JI000# (opMe, TOAXOAAMIESH Ul MPEAIONaraeéMoro crnocoba BeeaeHus. Jst mepopaisHOro
IPUMEHEHHSL MOTYT OBITH IOMY9YEHBI, HAalpUMep, TaOIeTKH, MACTUIKY, JICACHIB, BOJHbIC M
MAcIISIHBIE CYCIIEH3UH, TUCIEPCHBIC MOPOIIKH MM IPaHyJibl, SMyJbCHH, TBEPAbIC WU MATKUE
Kancyibl, CHPONBI WM SIUKCHpH. KoMnosumuW, npeaHasHavyeHHBIE U1 IEpOpaIbHOro
IIPUMEHEHNs, MOTYT OBITH IOJIYYEHBI B COOTBETCTBHH C JIIOGBIM M3BECTHEIM B NAHHOH 001acTH
TEXHUKH COOCOOOM IOIydeHus (papManeBTHYECKIX KOMIIO3HIMH, ITPH 3TOM TaKHe KOMITO3HITHA
MOTYT COHEpXarTh OIMH WWIM Oojee areHTOB, BKIOYas MOACIACTUTENH, apoOMaTH3aTOPHl,
KpAacUTeIM W KOHCEPBAaHTHl C ILeNBI0 IpPHIaHMA IIpenaparam NpWATHOrO BKyca. Taioke
TOXOMAIMMY  SIBISAIOTCS TaOJETKH, COMAepKale AaKTHBHBIM HHIPEIUEHT B CMECH C
HETOKCHIHBIM (hapMAEBTHICCKH ITPUEMIIEMBIM BCIIOMOIaTENbHEIM arcHTOM, MOAXOIIIHM U1
IIOJMydYeHHs TaGNeToK. DTH BCIOMOTaTelNbHBIE areHTHl MOTYT IIPENCTaBIATL COOOH, HanpuMmep,
MHEpTHBIE pa3baBUTENH, TaKHe Kak KapOOHAT KalbIus WIM HATpHs, JakTo3a, Gocdar Kausmms
YUTH HATpHA; TPaHyIHPYIOLIME U Je3HHTETPUPYIONINE areHThl, TAKHE KaK KyKypy3HBIA Kpaxmai
WIN ajgblMHOBAsd KHCIIOTa; CBA3YIOLIME BEHIECTBA, - HAIpUMEP Kpaxmaj, >KEIaTHH WA
ryMMHapaOuK; W CMa3bIBAIONIME BEIIECTBA, HAIPHMEpP CTeapaT MarHus, CTeapUHOBAsA KHCJIOTa

Wik TaibK. TaGleTKu MOTYT OBITH IONydeHBI 0€3 MOKPHITHA WM C HAaHECCHHEM ITOKPBITHS C
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IOMOIIBIO HM3BECTHBIX METOIMK, BKIOYAasd MHKPOHHKAICYIHPOBAHUE C UEIBIO 3aJEPXKKH
JE3MHTErpallid M aficopOITuM B XKETyAOYHO-KUIIEYHOM TPAKTe U, TAKUM 00pa3om, o0ecreueHus
IPOJIOHTMPOBAHHOIO JEHCTBHA B TedeHMe Oojee JUIMTENBHOrO Ieproj Bpemenu. Hampumep,
MOXeET OBITh MCIOJIb30BaH TaKOH MaTepuas, 00eCIeUnBAIOi 3aMeUIEHHOE BEICBOOOKICHNE,
KaK IIIMIEPUIMOBOCTEapaT WM NIIMIEPHIICTEapar, 110 OTACIEHOCTH HIH BMECTE C BOCKOM.

PenenrypCocTaBsl A1 NEpOPAIFHOIO MPUMEHEHHS MOIYT TAKXKe MpPENCTaBiIATh COOOM
TBEP/BIC JKEIATHHOBBIE KaIICYJNIbl, TA€ aKTUBHBIM HHIPEIVEHT CMEIIaH C MHEPTHHIM TBEPIBIM
pazbaputeneM, HampuMmep (ocdaToM KambIus MM KAOIMHOM, NGO MATKHE >KEIaTHHOBEIC
KalCynpl, B KOTOPHIX aKTMBHBIM HMHTPENMEHT CMEIaH C BOTHOM WIM MAacClIfHOH CpEIoH,
HanpuMep apaxuCOBBEIM MacJIOM, Tapa(pUHOBHIM MACIOM HITH OJIMBKOBEIM MAaCIIOM.

BoxHele CyclieH3HMH COIIacHO M300PETEHUIO CONEPKAT aKTHBHBIC BEIIECTBA B CMECH CO
BCIIOMOTaTeIbHBIMA BEIIECTBAMM, MOAXOAAMMMH [UIE NOTYydYECHHs BOAHBIX Cycreusuii. Takue
BCIIOMOTaTeIbHEIE  BENIECTBA  BKIIOYAIOT  CYCHCHAWPYIOIIHME  AreHTH,  HaIpUMeEp
HaTPUAKapOOKCUMETHILEIUTIONO3Y,  METHINEIUIION03Y,  THAPOKCHIIPOHMIMETHINEILIIONO3Y,
aIbTMHAT HATpHs, IOJUBHHWIIHPPOIUAOH, TPAarakaHTOBYIO KaMedb M TyMMHAapaOuK, M
JMCIIEPTUPYIOIIUE MIM YBIAXHAIOIINAE areHTHl, TaKue Kak NpUPOAHBIH (ocharun (Hampumep,
JIEWUTHH), IPOXYKT KOHJCHCAIMH OKHCH aJKMJICHa C XKHPHOH KUCIOTOM (Hampumep, creapar
IONMOKCHATHICHA), IPOAYKT KOHACHCAIIMHM OKHUCH OSTWIEHa C  JUIMHHOLEIIOYEYHBIM
amadaTHIECKUM COMPTOM (HAIpHMep, TeNTaAeKadTUICHOKCULIETAHO), MPOMYKT KOHACHCAIAH
OKHCH 3THJICHA C HEMONHBIM 3(QUPOM, MOTYyYCHHBIM U3 KHPHOM KUCJIOTH M aHTMAPHAA TeKCHTa
(HanpuMep, MOJHMOKCHITHICHCOPOUTAHMOHOONIEAaT). BOAHBEIE CyCHEH3WM TaKKe MOTYT
comepkaTh OXMH MM Oonee KOHCEPBAaHTOB, HANpUMEpP, OSTWI- WIM H-IPOIHI-I-
ruipokcuben3oar, ofuH Wik boliee Kpacureneid, oauH win Golice apoMaTU3aTOPOB M OIUH HIIH
6oJiee moCIACTUTENEH, HAIPAMED CaXapo3y WM CaxapuH.

Macngasle CyCHEH3UM MOIYT OBITH INPUTOTOBJICHHI CYCIECHIWPOBAHMEM AKTHBHOTO
HHTpEIUCHTa B DPacTUTEIHHOM Macie, HalpuMep apaXHCOBOM Macie, OIMBKOBOM Maclle,
KYH)KYTHOM Maclle HIM KOKOCOBOM Macie, MO0 B MHHEpalIbHOM Macje, HampuMep
napa¢uHOBOM Macye. CyCIieH3HH UL IEPOPAIBHOTO BBEACHMS MOTYT COAEPKATE 3aI'yCTUTEb,
HAalpUMEP NYEIMHBIM BOCK, TBEpABIA HapaduH WIM HETWIOBBIH crupt. [ npumaHus
npemnapary IPHUATHOIO BKYCa MOKHO HOGaBUTH IIOJICTACTUTEIN, HAIIPUMEP YIOMSHYTHIE BBILIE,
U apomaru3arophl. KoHcepBamIo 3THX KOMIO3HIMH MOXKHO 00ecleduTs myTeM H00aBIcHUS

AHTHOKCUAAHTA, HallpuMep aCKOPOMHOBOM KHCIIOTEHL.
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JlucrieprupyeMble TOPOLIKA M TPAaHYJIbl COITAacHO H300pPETCHHIO, MOAXOMAIME UL
NONy4YeHHs BOJHOW CyCIEH3MM IyTeM X0GaBICHHS BOJBI, IIPEICTABIAIOT COOOW aKTHBHBIN
MHTPEMEHT B CMECH C AUCIEPTHPYIONUM WM YBIKHSIONIUM areHTOM, CYCHCHAMPYIOIMM
areHTOM M OJHHMM WM Oollee KoHCcepBaHTamHy. IIpuMepamMy NOAXOAAMIMX AUCIEPTUPYIOIIX W
CMAYMBAIOIMX areHTOB M CYCHEHAUPYIOHMIUX areHTOB fBJIAIOTCA arcHTHI, OMHUCAHHBIC BHIIIE.
Taroke MOIYT NpPHCYTCTBOBaTh [OIONHHUTCIBHBIE BCIIOMOTATEIbHBIE BEINCCTBA, HAIPHMEP
IIOJICIIACTUTENIH, apOMAaTH3aTOPHI ¥ KPaCHTEIIH.

dapMaleBTHIECKIE COCTABEI COTVIACHO H300PETEHHIO TAakKe MOIYT GBITH MPEICTAaBICHBE
B (opMe IMyILCHH THIA «Macio B Boie». Macisgras ¢asza MOXET IpPEACTaBIATH COOOH
PACTHUTENBHOE MAcio, HalpuMep OJMBKOBOE HIM apaxMCOBOE Macllo, MHHEPAIBHOE MAaclo,
HanpuMep NapaQUHOBOE MAcio, WIH MX cMech. llomxonsmnue 3MyIbCH(pUKATOPH BKIIOYAIOT
IPUPOIHEIC KaMEAHW, HAIpHMEp TIyMMHapaOWK WIM TparakaHTOBYIO KaMeAb, NPHPOJHEBIC
dochaTuasl, HaUpUMEp COEBBIA JCUUTHH, SQUPH MM HEHONHBIE 3GUPHI, SBIAIOIMCCS
NPOU3BOAHBIMHA JKMPHBIX KHUCJIOT M aHTHMIPHIOB TEKCHTOB, HAIpUMeP COPOUTAHMOHOOINEAT, U
OpPONYKTH KOHACHCAIMM OSTHX HEMONHHIX 3(QHPOB ¢ OKMCHIO OTWICHA, HaIpUMeEp
HIOTMOKCHATUIICHCOPOUTAHMOHOOIEAT. DMYJIBCHA TAaKoKe MOXKET COJAEpKaTh MOACTACTHTENN H
apomaru3artopsl. CHpONBl M IJIHKCHPH MOTYT OBITh NPUTOTOBICHBI C HCIONB30BAaHHUEM
TONICIIACTUTENIEH, TAKUX KaK TJIMIEpPHH, COpOUT Wi caxaposa. Takue COCTaBHl TaKkKe MOTYT
COIEPXaTh YCIOKOUTEIFHOE CPEICTBO, KOHCEPBAHT, apOMATH3ATOP WIIM KPaCUTENb.

dapMaleBTUYECKHE KOMIIO3MIMM COIT[ACHO M300PETEHMIO Takke MOTyT ObITh
npeaCcTaBiIeHs B opMe CTepIIBHOTO IpenapaTta JUIs MHBEKIIUH, HAPUMEP CTEPUIBHOM BOJIHOH
WM MAc/IHOM CyCIeH3UH I MHBEKIHMA. DTa CyCIICH3Hs MOKET OBITh IPUTOTOBJIEHA COTJIACHO
W3BECTHBIM METOMKAM C MCTIOJIB30BAHHEM BBHIIECYNOMIHYTHIX IOAXOMAIINX JACIICPTHPYOIIIX
WIH YBIQKHAIOMMX arcHTOB WIHM CyCIEHAMPYIONMX aredToB. CTepuibHBIN mpenapar L
MHBEKIMHA MOXET TakKe IPEACTABIATE CcO0OH CTepHIBbHBIA pPacTBOp MM CYCIEH3HWIO B
HETOKCHYHOM TIapeHTEPAEHO IPUEMIEMOM pa30aBuTelie HIIA PACTBOPUTEINE, HAIPUMEP PacTBOP
B 1,3-6yTanmuone, Wix MOXeT ObITh TOTYYeH B BHJE THOGUIM3MPOBAHHOrO Mopouika. B qucio
JOIYCTHMEIX CPEJl M PACTBOPHUTEINCH, KOTOPBIE MOTYT OBITh MCIONB30BaHbl IS JAHHBIX LEJIeH,
BXOAT BOJA, PacTBOp PHHrepa W M30TOHMYECKMH pacTBOp xjopuiaa Hatpus. Kpome Toro, B
KauecTBE PpAaCTBOPUTENS WM Cpedsl A1 CYCHEH3MH IIMPOKO HCIIOJB3YIOT CTEPHIBHBIC
Henerydaue Macna. JlIs 5TOH IeIHM MOXHO HCHONB30BaTh JF000€ MATKOE HeleTydee Macio,

BKJIIOUAasy CUHTECTHYCCKHEC MOHO- U OUTITIMICPUBI. KpOMG TOr0, aHAJIOTWYIHbBIM O6p330M, IIpA
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IOJIyYEHWH IPETapaToB JUls MHBEKIUH MOXXHO MCHOJIB30BAaTh JKUPHBIE KHCIOTHI, HAIPUMED,
OJIEHMHOBYIO KUCIIOTY.

Konm4ecTBo aKkTMBHOIO MHIPEAMEHTa, KOTOPOE MOXHO CMEIIaTh C MaTepHaioM
HOCHUTENA I NOJYyYEHHd MO3HPOBAHHOTO JIGKapCTBEHHOTO CPENCTBa, OyAeT MEHATHCA B
3aBUCHUMOCTH OT PELMIMEHTA, I0JABEPraroIerocs nequmo,' U KOHKPETHOTO Coco0a BBEACHUS.
Hanpumep, npenapar OpOJIHIHPOBAaHHOIO AEHCTBMA, NpeMHa3HAYCHHBIA IS IIE€POPAILHOTO
BBEJIEHUS JIIOIAM, MOXET copaepxarh npubamsurensHo 1-1000 Mr akruBHOTO Marepuaia,
CMEIIAaHHOTO € COOTBETCTBYIOIIMM IIEJIECOOOPA3HBIM KOIMYECTBOM MaTepuaia HOCHTEN,
KOTOPO€ MOXET MEHATHCA OT OKOJI0 5 mo okxono 95% or obmero Beca cocraBa (Bec:Bec).
dapmaneBTHYECKas KOMIIO3MUMSA MOXKET OBITH IOMy4eHa ¢ 00eCIeYeHUEM JIETKO OTMEPAEMOro
KOJIMYECTBAa, HEOOXOMMMOTO I BBeAeHWs. Hampumep, BONHBIA PacTBOp, NpeJHA3HAYCHHBIH
JUIS BHYTPMBEHHOT'O BIMBAHMS, MOXET COAEpXaTh IpumepHo oT 3 g0 500 MKr axTHUBHOIO
HHIPEIMEHTa Ha MUJUIIATP PacTBOpa, 9TOOBI 00ECHIEYUTh BIMBAHHE ITOIXOIAIIET0 00bEMa CO
CKOPOCTBIO 0K0JI0 30 MI/4.

PenentypCocTaBel, IOAXOAAIIME JUIA MECTHOTO BBEAEHMSA B IJia3, TAKKE BKIIOYAIOT
IJIa3HBIC KAIUld, B KOTOPHIX AKTUBHBIA HHITPEAMCHT PACTBOPCH WIH CYCHEHAMPOBAH B
DOAXONAIIEM HOCHTENE, B YacTHOCTH, B BOJHOM pacTBOPHTENC. AKTHBHBIA HHIPEIUEHT
OPEANOYTHTENBHO ~ IPUCYTCTBYeT B TaKUX cocTaBax B  KoHmHeHrpauuu  0.5-20%,
openoarutensHo 0.5-10%, u ocobenno npeamouTuTensHO — okono 1.5% macc./Macc.

PenentypCocTaBel, MOAXOAAIIUE JUII MECTHOTO BBEICHHS B POTOBYIO IIONOCTS,
BKIIOYAOT JICHCHUBI JJIA  paccachlBaHHA, COAEpXKAllue AaKTHBHBIH HMHIPEOUEHT B
apoOMaTH3MPOBAaHHOHM OCHOBE IIpemapaTra, OOBIMHO caxapo3e M TI'yMMuapaOuKe MM
TParakaHTOBOH KaMely; NACTHIKY, COACPKaIlUe aKTHUBHBIH HHIPEAMCHT B MHEPTHOHM OCHOBE,
HAPUMEP JKEJIaTHHE M TIJIMIEpUMHE MIM CaXxapo3e H TIyMMHapaOHKe, M >KUAKOCTH I
MOJIOCKaHMS PTa, COAEPKAIUC aKTUBHBIA HHI'PEHEHT B IIOIX OJIAIIEM KUIKOM HOCUTEIE.

PenentypCocTaBel  Jjis  PEKTAIPHOTO BBCGAEHHAS MOIYT OBITH  IPECTABICHBI
CYNIO3UTOPUSMHU C IOIXOMAIIEH OCHOBOM, BKIIOYAaromied, HanpuMep, Kakao-Macio HIH
caJuIuiar.

PeuentypCocTaBbl Uil BHYTPHIErOYHOrO MM HA3aJIbHOTO BBEACHUS HMMEIOT pPasMep
9acTHIl, Hanpumep, B quanasore 0.1-500 mukpon, manpumep, 0.5, 1, 30, 35 u T.1.; X BBOAAT
myTeM OBICTPOH MHTANSIMA depe3 HOCOBHIC MyTH WIM HHTALIIAN YEPE3 POT, TAKMM 00pasoM,

YTOOBI IIpernapar JOCTHUT alIbBECOJLIPHBIX ITy3BIPBKOB. Iomxonsmue cocTaBsl BKJIIO9Aa0OT BOJXHBIC
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WJIV Mac/IsSHbIE PACTBOPBI aKTUBHOTO HHTpeauenTa. CocTaBbl, NOIXO/INNE [/ BBEJICHUA B BUJIC
a’pO30IIS WM CYXOTO TIOPONIKA, MOTYT GBITh IOMYYEHbI COTIIACHO OOUIETIPUIATEIM CIIOco6aM i
JIOCTABJICHBI COBMECTHO C JAPYTHMH TEPaIeBTHIECKMMH arcHTaMM, TAKAUMU KaK COCIUHEHHA, 10
HAaCTOSIIEr0 BPEMEHY HCIIONb30BABINAECS Ui JiedeHus nina npodurakrukn undexumii BI'C,
COIJIaCHO ONHCAHUIO HUXKE.

PenenrrypCocTaBsl /Uil BarvHAIBHOTO BBEJICHHS MOTYT OBITh IPEICTaBICHH B BHIC
BarvHAJBHBIX CYIIIIO3UTOPHUEB, TaMIIOHOB, KPEMOB, TeJeHd, MacT, MEH HWIM adpPO30JIBHBIX
TPeNaparoB, COAEPXAIIUX B JOIOJHEHNE K aKTHBHOMY MHIDEJUCHTY MOAXOIAIIME HOCHTEIH,
U3BECTHHIC B JaHHOM 001aCTH TEXHUKHU B KAYECTBE MOIXOASLIMX.

PenenrrypCoCTaBBI U IAPEHTEPATHLHOrO BBEJACHMS BKIOYAOT BOXHBIC WM HEBOTHBIC
CTEpIIIbHBIC PACTBODHI U HHBEKIHH, KOTOPBIE MOTYT COMEPIKATh aKTHOKCUNAHTHI, OyepHbie
cMecH, 6aKTepHOCTaTHYECKHEe arcHTHl H PAaCTBOPEHHEIE BEUECTBA, KOTOPHIC MPHIAIOT COCTaBY
H30TOHHYHOCTh C KpPOBBIO TPEANOIAaracMoro pEIMIMEHTa;, MW BOXHBIC WIM HCBOJHBIC
CTEpPIWILHBIE CYCIEH3UH, KOTOPEIE MOI'YT COAEPKATh CyCIEHIUPYIOIIUE areHTH! ¥ 3aTyCTHTEIIH.

PenentypCocTaBel TIPEACTABICHBL B KOHTejiHepaX Ha ONHY WM HECKONBKO JI03,
HADPUMED 3aMasHHBIX aMIlyllaX M Iy3bIphKaX, M MOTYT XPaHHTbCS B CyOIMMHPOBAHHOM
(MMOGUIN3UPOBAHHOM) COCTOSHHHM, TpeOYIOmEM JHUIIb HO0ABICHUS CTEPHIBHOIO KHIKOIO
HOCHTEIIS, HaI[pEMep BOMBI [UI HHBEKUM}, HEIOCPEACTBEHHO Hepe NpUMeHeHueM. PacTBOpE! 1
CyCHEH3WM [Jii WHBEKIWH, INOJATOTOBICHHBIC [l HEMEMICHHOTO BBEJICHHA, TIOTOBAT U3
CTEPHIBHBIX TIOPOIIKOB, TPaHyIl U TablIeTOK, ONHCAHHBIX pagee. COCTaBHl C NPEANOITHTEILHON
JO3MPOBKOH TIPEACTABIAIOT COGOH COCTABBL, COAEPKAIIIE CYyTOIHYIO JI03y WK 03y, OIU3KYIO K

CYTO‘IHOi/'I, KaK OIMCAHO BBINIE B HACTOAIICM MNOKYMCHTC, HJIA COOTBETCTBYIOINYIO YacCThb

CYTOHHOﬁ J03bI aKTUBHOT'O HHT'PCIUCHTA.

CrenyeT NMOHMMATh, YTO KPOME KOHKPETHBIX HHIDEIUEHTOB, YIOMIHYTHIX BBIIIE,
COCTaBbl COIVIACHO H300PETEHHMI0 MOTYT BKIIOYATh Jpyrue OOIIETIpUHATHIE arcHTHI,
IpUMeHseMBle B [JAaHHOH OONAaCTH TEXHUKH IO OTHOIIEHMIO K pPacCMaTpHBacMOMY THIY
COCTAaBOB; HaIIpMMEP, COCTABHI I IEPOPATHEHOTO BBEIECHHUA MOTYT BIITIOYATH apoMAaTH3aTOPHL.

Kpome Toro, B U300pETEHHM MPEITIOKEHBl KOMIIO3WIMM JUIi NPUMEHCHMA B
BETCPHHAPHUH, COJICPKAIIUE 10 MEHbIIEH MCPEe OJIUH aKTHBHEIH MHIPEUEHT, COOTBETCTBY IO
OIIPEEJIEHMIO BBILIE, COBMECTHO C HOCHTENIEM, UCTIOJIB3YEMEIM B BETCPUHAPUH.

, MCIIONB3yEMBIE B BETCPUHAPHH, NPEICTAaBIAOT COOOH BEINECTBA, NMOIXOAAIME AT

Ieiieidi BBEOEHUS KOMMOO3UWHIHUH, M MOIYT OBITH TBCPABIMH, XUIAKUMH HIIH Ta3006p33HI>IMI/I
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BCIICCTBAMY, HMHEPTHBIMH WM TPHEMIEMBIMH JI1 IIPUMEHCHHS B BCTCPHHAPHH U
COBMECTHUMBIMH C aKTUBHBIM HHTPEIUCHTOM. DT KOMIIO3UIIHHU VISl IPUMCEHCHUSA B BETEPUHAPUHI
MOXXHO BBOJUTH IIEPOPATBHO, HAPCHTEPATbHO HIIH JIIOOBIM JPYTUM TPeOyEMBIM Iy TEM.

CoenyHEHUs COTIACHO HM300PCTCHHIO MPUMEHSUTH IS TIONYyYCHHS (BapMaIieBTUIeCKUX
IIPEenapaToB ¢ KOHTPOIMPYEMBIM BBICBOOOXKIEHUEM, COACPKAIIMX OIHO WIX Oolee CoeauHeHMI
COTIacHO M300PETEHUIO B KaYeCTBE aKTUBHOTO MHIPEIUEHTA («IIpemapathl ¢ KOHTPOIAPYEMBIM
BBICBOOOXKICHHUEM»), BBICBOOOXKHECHHE AaKTUBHOIO HMHIPEIUCHTAa W3 KOTOPHIX MOXHO
KOHTPOJIIPOBaTh U PETyIUpPOBaTh C 00ECIIEYCHNEM BO3MOXKHOCTH MEHEE YacTOro MpHeMa WU
yiayqmeHus (GapMakOKHHETHYECKOTO M TOKCHYECKOro mpodmiIs [aHHOrO aKTUBHOTO
UHTPEIUEHTA.

O¢dexTuBHag 1032 aKTUBHOTO MHIPENMEHTa 3aBHCHT IO MEHBIICH MEpe OT IPUPOIBI
COCTOSHHS, IOJBEPraeMOro JIEYEHUIO, TOKCHYHOCTH, TOTO, HCIOJIB3yEeTCA JIH COSIUHEHHE B
IpoduIaKTHYECKUX IEIAX (MEHBIIME O3bI) WK UL JICYCHHS aKTHBHOM BUPYCHOM MHQEKIIHH,
crocoba mpueMa U (apMaleBTHUECKOTO COCTaBa, M JOJDKHA OIPEACIATHCA JISUAlM BPadoM
IyTeM OOIUETIPHHATHIX HCCIEAOBAHWM C IOBBIIEHWEM [O3HPOBKH. IIpeAronoXuTENIHHO
ykazaHHas J1o3a cocTapigeT oT npuMepHo 0.0001 o npumepro 100 Mr/kr Macchl Tella B CyTKH;
Kak npasui1o, oT npumepHo 0.01 xo npumepno 10 Mr/kr macchl Tena B CyTKH; 60jI¢e THIMIHO -
ot mpumeprno 0.01 no mpumMepHO 5 MI/KT MacChl Tejla B CYTKH; HauOOJIe€ THIIMYHO - OT
npumepHo 0.05 1o npumepro 0.5 MI/KT Macchl Tena B cyTkn. Hanpumep, BO3MOXHas CyTOIHAs
1032 711 B3POCIIOro 4eJI0BeKa ¢ MacCoM Tena npuOIM3uTenbHO 70 KI' HAXOAUTCS B JUAIA30HE OT
1 Mmr go 1000 mr, mpeamourutensHO Mexxy 5 Mr u 500 Mr, U MOXET BBOAMTLECA B BHIE

O,HHOKp&THOﬁ JO3bI HITM MHOXKECTBA J03.

IIyTu BBEIEHHs

Omno mm Gonee COEGAMHEHHH COTVIACHO H300peTCHHIO (B HACTOSAINEM JOKYMEHTE
Ha3bIBAGMBIX aKTHBHBIMH MHIPEIMEHTAMU) BBOJAT JIEOOBIM I[yTe€M, YMECTHBIM IIPH COCTOSHUM,
noaBepraeMoM JiedeHuioo. Iloaxomsmue IIyTH BKIIOYAalOT II€POPANbHBIH, peKTaTbHEIMH,
Ha3aJIbHBINA, MECTHBIH (BKIIOUAs 3allleUHbIH U MOABA3BIMHBIN), BATHHAIGHEIN U TApEHTEPATBHEIN
(BKJIrOYas MOJKOXKHBIM, BHYTPUMBIICYHbIH, BHYTPUBCHHbIN, BHYTPUKOXKHBIN, HHTPATEKAIbHEIM
U SNMAYpPAIBHBIA) MyTH, B T.I. ClexyeT Yy4WThIBaTh, YTO MPEANOYTUTEIBHIHI IyTh BBEICHHUS
MOJXKET M3MEHATHCH, HalpUMED, B 3aBUCUMOCTH OT COCTOSHHA pelUNMenHta. [IpemmymniecTBoM

COETMHEHUI COTJIaCHO HaCTOAIICMY 1/1306peTeHmo ABIACTCA TO, YTO OHU ABJIAKOTCA IIEPOPATTBHO
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6I/IO,IIOCTYHHBIMI/I H UX MOXXHO IIPHHHUMATE II€POPATIBHO.

KoMmOnaupoBaHaas Tepanus

KOMIIO3UIIMM COTTIACHO M300pETEHHIO TakKe NPUMEHAIH B KOMOHMHAIMHM C JIpYrHMU
aKTUBHBIMH  MHTPEAUWCHTaMH. [IpefnoduTWTENbHO, JApPYrHe  TEPameBTUYCCKU — aKTHBHBIC
MHTPEJUEHTHl ABJAIOTCA UHTephepoHaMH, aHAIOraMu puOaBUPHHA, WHIHOATOPAaMH IPOTEa3bl
NS3, wumruburopamun NS5a, wuHruburopamu ambda-Timokosunassl 1, uHruOHTOpamMu
MUKI0(UINHE, TenaToNpOTEKTOpaMy, HeHyKiIeosuausiMu unruburopamu BI'C u apyramu
npenaparamu s edenns BI'C.

Kom6unanuu coemuaennit ®opmyn I-III, kak mpaBmio, BHIOMparoT Ha OCHOBaHHMH
COCTOSHHSA, IIOJ(BEPTAEMOro IIEYCHHIO, IIEPEKPECTHOTO B3AUMOJACHCTBHA HHIPCIUCHTOB U
dapMaKoIOrAYECKUX CBONCTB KoMOuHauuu. Hanpumep, npu nedenur uHbeKuu (Hanpumep,
BI'C), KOMIO3WIIMM COTJIACHO M300pETCHHIO KOMOMHHMPOBAIM C JAPYTMMH TEPAalCBTUYCCKH
aKTUBHBIMH areHTaMy (TaKUMH, KaK ONMCAHHEIE B HACTOAIIEM JOKYMEHTE).

Tomxonsye TepaneBTAYECKA AKTUBHBIE areHTHl MM MHIPEAUEHTHI, KOTOPHIC MOXHO
IpUMeHATh B KoMOuHauuu ¢ coemunenmsamu @opmy:n I-III, MoryT BKIIOYaTh MHTEPGEPOHEL,
HanpuMep, UETHIMPOBaHHBI — pexoMOumanTHBIE ~ M@OH  ampga-2b, merwmpoBaHHBIA
pexomGuuanTHE UOH ansda-2a, pexombunantaeii UOH ampda-2b, UOH amsda-2b XL,
pexombunanTas IOH ansda-2a, tumansii UOH ansda, uadepren, pebud, tokrepor, AVI-
005, PEG-undepres, nernJmpOBaHHLiﬁ HN®H 6era, opansusiii unrepdepor anbda, GepoH,
peadepon, maTepMmakc ambba, pexomOuHanTHEE WIOH Gera, undepren + aktummyn, HOH
omera ¢ DUROS u ans6ydepon; anaiorn pubaBuprHa, HanpuMep, peberon, koneryc, VX-497 u
BApaMUIUH (TapubGasupun); uHruOuTOps NS5a , Hampumep, A-831, A-689 m BMS-790052;
HHrHOMTOpPHl monuMepassl NS5b, manpumep, NM-283, pamomunmrabun, R1626, PSI-6130
(R1656), BI'C-796, BILB 1941, MK-0608, NM-107, R7128, VCH-759, PF-868554,
GSK625433 u XTL-2125; uaruburopsl npoteasst NS3, sanpumep, SCH-503034 (SCH-7), VX-
950 (remanpesup), ITMN-191 u BILN-2065; uHru6uTops! amb¢a-rimoko3uaassl 1, Hanpumep,
MX-3253 (uemrocusup) u UT-231B; remarompotexropsl, Hampumep, IDN-6556, ME 3738,
MitoQ u LB-84451; nenykieosumnsle uHruouropsr BI'C, nHampumep, nponsBonHme
GeH3uMuIa30sa, TpPOU3BOAHEIE OeH30-1,2,4-THazuasiHa 1 TIPOM3BOJHEIC ¢dbenunaranuHa; U
Apyrue npenapats 4 nederus BI'C, HanpuMep, 3amakcud, HuTasokcanun (Alinia), BIVN-401

(Virostat), DEBIO-025, VGX-410C, EMZ-702, AVI 4065, 6aBuryxcuma0, ormydanua, PYN-
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17, KPE02003002, axrunon (CPG-10101), KRN-7000, cuBacup, GI-5005, ANA-975, XTL-
6865, ANA 971, NOV-205, Tarvacin, EHC-18 u NIM811.

CornmacHO e€Ime ONHOMY BapHaHTY peaju3allid B HACTOAIUCH 3asBKe IpPeNIoKeHa
(apmManeBTHYECKAs KOMIO3HLINA, COAEPXKAIIas COSTUHEHNE COTTIaCHO HATOAIEMY H300PETECHUIO
g ero (papManeBTHYECKH NPUEMIIEMYIO COJb, CONBBAT W/mwid 3Gup B KOMOMHAIMH € IIO
MEHBIICH MEpEe ONHHMM JOIOIHUTEIBHBIM TEPalleBTHYCCKIAM areHToM ¥ (apMaleBTHYECKH
IIPUEMIIEMBIM HOCHUTEIIEM HIIA BCIIOMOTATE/ILHBIM BEIIIECTBOM.

CornmacHo HacTosIIeMy H300pPETEHHIO, TEPANeBTUIECKHUM arcHT, HCIOJb3YEMBIH B
KOMOHMHAIMN C COEAWHEHHEM COITIACHO HACTOSILIEMY H300PETEHHIO, MOXET OBITh arcHTOM,
obnmasaronuM TepaneBTHYecKuM 3¢dexToM Ipu mpuMeHEHMH B KOMOMHANMU C COEAHHEHUEM
COTJIaCHO HACTOsIeMy u300perenuto. Hanpumep, TepanieBTHUECKIM areHTOM, HCIIOIb3yEMBIM B
KOMOHMHAIMH ¢ COSIMHEHHEM COTIIACHO HACTOAIIEMY H300pETeHHIO, MOTYT OBITh MHTEP(EPOHEI,
asanory pubaBuprHa, HHTHOMTOPH! mpoTea3bl NS3, maruGuropsr NS5a, uuruGurops: amsda-
IIIOKO34Aa3bkl 1, WMHTHOMTOPEl NUKTOMWIMHA, IenaTompOTEKTOPhl, HEHYKICO3HIHBIE
uaruburops! BI'C u npyrue npenapatst s gegenns BI'C.

CormacHo eme OgHOMY BapHaHTy peajM3al[id B HACTOAMIEH 3asBKE IPEIONKECHBI
(apManeBTMIECKHE  KOMIIO3HI[HH, COACPKAIME COCNHHCHHE COIVIACHO  HACTOSIIEMY
u300peTeHMI0 MIH ero (apMaleBTHYECKH INPUEMICMYIO COJlb, COJbBAaT W/Wiu 3Qup B
KOMOMHAIMU C 10 MEHBIIEH Mepe OIHHM JONIOJHUTEIBHBIM TEPaleBTHYCCKHM areHTOM,
BBIOPAaHHBIM H3 IPYIIIBL, COCTOSAIIEH M3 NETHIMPOBAHHOTO pekomOunantHoro IMH amnda-2b,
HETHIMPOBaHHOTO pexombunantaoro MPH ambda-2a, pexombunantHoro M®H ambda-2b,
pexombunanTHoro UOH aneda-2b, UOH amsda-2b XL, pexombunantHoro UPH annda-2a,
tamiynoro MMOH ameda, wundeprena, pebucda, moxrepona, AVI-005, PEG-undeprena,
neruwnuposannoro M®H Gera, opampHOro wunTepdepoma amsda, depona, peadepona,
uHTepMakca anbga, pexombunanTHoro ®H 6era, undeprena + aktummyna, UOH omera c
DUROS, ans0ydepona, peberona, koneryca, VX-497, supamununa (tapubasupuna), A-831, A-
689, NM-283, pamormurabuna, R1626, PSI-6130 (R1656), BI'C-796, BILB 1941, MK-0608,
NM-107, R7128, VCH-759, PF-868554, GSK625433, XTL-2125, SCH-503034 (SCH-7), VX-
950 (remanpesupa), ITMN-191 u BILN-2065, MX-3253 (uenrocusupa), UT-231B, IDN-6556,
ME 3738, MitoQ nm LB-84451, npousBoAHBIX O€H3MMHAA307a, IPOM3BOTHBIX OeH30-1,2,4-
THaJUa3svHa U [POM3BOAHBIX (eHHUJIaNaHHWHA, 3aIaKCHHa, HWTazokcanuaa (Alinia), BIVN-401

(Virostat), DEBIO-025, VGX-410C, EMZ-702, AVI 4065, 6aButykcumaba, orinydanuaa, PYN-
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17, KPE02003002, aktwiona (CPG-10101), KRN-7000, cusacupa, GI-5005, ANA-975, XTL-
6865, ANA 971, NOV-205, Tarvacin, EHC-18 u NIM8&11 u ¢apmalneBTHIECK! IIPUEMIIEMOTO
HOCHTEJS WM BCIOMOTaTeIbHOIO BEIECTBA.

CornacHo e€Ife OJHOMY BapuaHTy peajiu3allid B HACTOSIIEH 3asBKe IPCIJIOKCH
KOMOUHHpPOBaHHBIH (hapMalieBTUIECKUI areHT, COMEPIKaIIH:

a) HepBYI0 (apManeBTHUSCKYI0 KOMIIO3UIHIO, COJEPKANTy 0 COSIUHEHNE COrTTacCHO
HACTOAIIEMY H300pETEHHIO WIH ero (apMaueBTMYECKH IPHEMIIEMYIO COJb, CONBBAT W/WIM
sdup; u

b) BTOpYIO (hapMaleBTUISCKYI0 KOMIIO3HIMIO, COAEPXKAIyl0 IO MEHBIICH Mepe
ONMH MONONHUTENBHEIA TEpaleBTUYECKUIl areHT, BHIOPAHHBIA W3 TIPYIIBI, COCTOAMIEH W3
coenyHeHMH, METHOMpyromux nporeasy BUY, HEHYKICO3NIHBIX HHIMOMTOPOB OOpaTHOM
tpaHckpunrtassl BUY, HyKI€O3HAHBIX WHrHOMTOpOB oOparHOM TpaHckpuntassl BHU,
HYKIEOTHIHEIX MHIHOUTOPOB 0OpaTHOH Tpanckpunrassl BUY, unruburopos unrerpass BUY,
uarnbutopos  gp4l, umrnburopoB CXCR4, wunruburopos gpl20, wumruburopos CCRS,
HHTEp(EPOHOB, aHAIOTOB pUbGABHPHHA, MHTHOMTOPOB mHpoTeastl NS3, mmruburopoB NS5a,
UHTHOMTOPOB  anb(a-ToKo3uaa3sl 1, HHTHOMTOPOB NMKIOQHINHA, I€NaTONPOTEKTOPOB,
HEHyKJIeO3HAHEIX uHruouTopoB BI'C m apyrmx mnpemapartoB juia nedenus BI'C, u mnx
KOMOWHAIHIA.

Kom6umanuu coequuaeanii @opmyn [-11I 1 qonoaHUTEIBHBIX TEPATIEBTUIECKU aKTUBHBIX
areHTOB MOTYT ObITh BHIOpPAaHBI [UIs JICYCHHS INAlHeHTos, 3apakeHHeXx BI'C u apyrumu
cocTOsHUAMH, Hampumep, uadekimeit BUY. CoorercrBenno, coenunenus ®opmy I-III moryr
6BITH 06BEAUHEHB! C OJHMM WIM OoJee COCOMHECHHMSMH, UCIONB3yeMbIMH npH siedenur BUY,
HanpuMep, COCNMHEHWSAMHM, HWHrubupyromuMmu nporeasy BHY, HeHyKIeo3uTHBIMU
UHrE6uTOpaMH 006paTHOM TpaHckpunTassl BUY, HyKIeo3MIHBIMH MHIHOMTOpamMH OOpaTHON
TpanckpunTassl BUY, HYKIeOTHAHBIME HMHrHOUTOpaM oOpaTHOM Tpanckpunrassl BHUY,
uaruéuTopamu uHTErpassi BUY, uarnéuropamu gp4l, uaruduropamu CXCR4, naruburopamu
gp120, wmuruburopamu CCRS5, unTepdepoHamu, aHajoraMu puHOAaBHPUHA, MHIHMOUTOpAMU
npoteassl NS3, unruburopamu NS5a, uHruburopamy anb(a-TIrOKO3HAassl 1, HHrubuTOpamMu
NMUKI0(GUINHA, TenaTonpOTeKTOpaMy, HEHyKIeo3uIHBIME uurubutopamu BI'C u ampyrumu
npenapatamu 11t tederus BI'C, n nx xomOuBanusaMm.

Bonee KOHKPETHO, OMHO WM (ojlee COCAWHEHHH COIIAaCHO HACTOANIEMY H300pETCHHIO

MOTYT OBITH 06’BCJII/IHGHBI C OOHHM WIHX 6omee COCIMHCHUAMU, BBI6paHHBIMI/I U3 TPYIIIBI,
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cocrosmed w3 1) wmuruburopoB npoteassl BUY, Hanpumep, aMnpeHaBupa, aTazaHaBHpa,
docamnpenaBupa, HIUHABHUpPA, JOINWHABUPA, pPUTOHABHpa, JIONMHABMpa + pPHUTOHABUPA,
HenduHaBUpa, CaKBUHABUpA, THUIPAaHABHpa, OpekaHaBupa, jxapyHaBupa, TMC-126, TMC-114,
Mmozenasupa (DMP-450), JE-2147 (AG1776), AG1859, DG35, L-756423, R0O0334649, KNI-
272, DPC-681, DPC-684, 1 GW640385X, DG17, PPL-100, 2) HeHyKICO3UAHOrO UHIMOUTOpA
obpatHol TpaHCKpHNTa3sl BHMY, HampmMep, KanpaBuUpHHA, OSMHBHpYHA, ACIABUPUIUHA,
sdaBupensa, HeBupanuHa, (+) kamaHomupma A, stpasupuna, GWS5634, DPC-083, DPC-961,
DPC-963, MIV-150 u TMC-120, TMC-278 (pwmuBupuna), a¢asupensa, BILR 355 BS, VRX
840773, UK-453,061, RDEA806, 3) Hyk/Ieo3uqHOTO MHIHOHTOpa OOPATHOM TPAHCKPHUITA3El
BUY, nanpumep, 3uMOOBYIWHA, SMTIPHUMTaOMHA, AWAHO3MHA, CTaByAWHA, 3aJUTa0HHA,
naMuByaMHa, abakaBupa, aMIOKCOBMpA, 3IbByIUTabuHa, anoymuna, MIV-210, pamusupa (+-
FTC), D-d4FC, smrpururabuna, docdasuna, Gosusyaun Tenoxcmwia, GpocaiBy My THIOKCHIA,
anpunurabuna (AVX754), amnokcosupa, KP-1461, abakaeupa + namuBynuna, abaxasupa -+
JaMUBYIUHA + 3MIOBYJIWHA, 3UAOBYJUHA + JaMHUBYAWHA, 4) HYKICOTHIHOTO HHTHOHTOpPA
o6paTHo# TparckpunTassl BUY, nanpuMep, TeHodOBUpa, TeHOGOBUP Mu30npoKcH Gymapara +
sMTpuIMTabuHa, TeHoGOBHP IU3ONpOKCWI ¢yMapata + »sMmrpururabuna + 3daBupeH3a M
anedosupa, 5) uarnbuTopa nETErpassl BUY, Hanpumep, KypKyMUHa, IPOM3BOAHEIX KYPKYMUHA,

IUKOPHEBOM KUCIIOTHI, MPOM3BOAHBIX IIMKOPHEBOH KHCIIOTHI, 3,5-nukad)eOMIXIMHHON KUCIIOTEI,

" TIPOM3BOIHBEIX 3,5-M1MKa(eoMIXMHHON KUCIOTH, aypUHTPUKAapOOHOBOM KHUCHOTHI, POU3BOMHBIX

aypHHTPHKAapOOHOBOM KHUCIOTH, (eHeTHI0BOro 3dupa KohelHOM KHCIOTHL, IPOM3BOJHBIX
denetmnoBoro 3dupa xodeiiHoH KHCTOTH, THUPHOCTHHA, UPOM3BOAHBIX THPDOCTHHA,
KBEPIIETHHA, IPOU3BOHBIX KBepreTuHa, S-1360, sunteupa (AR-177), L-870812 u L-870810,
MK.-0518 (panrerpasmpa), BMS-707035, MK-2048, BA-011, BMS-538158, GSK364735C, 6)
uaruburopa gp41, Hanpumep, sHbyBupTHaa, cudysupruma, FBO06M, TRI-1144, SPC3, DES6,
Locus gp41, CovX u REP 9, 7) unruburopa CXCR4, ranpumep, AMD-070, 8) unruburopa
IIPOHMKHOBEeHHUS B KIeTKy, SPO1A, TNX-355, 9) uaruburopa gp120, nanpumep, BMS-488043 u
BlockAide/CR, 10) mmruburopa G6PD u NADH-oxcupmasel, Hanpumep, HMMyHHTHHa, 10)
naruburopa CCRS, nanpuMmep, amwiaBupoka, Bukpusupoka, INCB9471, PRO-140, INCB15050,
PF-232798, CCR5SmAb004 u mapaBupoka, 11) uHTepdepoHa, HampuMmep, NETHIMPOBAHHOTO
pexombunantHoro M®H amsda-2b, nermmmposanHoro pexombuuasTHoro M®H amsda-2a,
pexombunanTHOTO MPH amsda-2b, pexombunantaoro UOH ansda-2b, UOH ansda-2b XL,

pexomOunanTHoro UPH aneda-2a, Tunmanoro UOH ansda, undeprena, pebuda, nokrepona,
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AVI-005, PEG-undepresa, nermiuposannoro MOH Gera, opansHoro muTephepona anbdha,
depona, peadepoma, uHTEpMakca ambda, pexombuHamTHoro W®H Oera, uHdeprena -+
axtummyHa, UI®H omera ¢ DUROS u ans6ydepona, 12) ananoros pubaBupuHa, HampuMep,
peberonma, xomeryca, VX-497, BupamupuHa (tapuGasupuna), 13) unruburopos NS3a,
Hanpumep, A-831, A-689 u BMS-790052, 14) uaruburopos nommepassl, Hanpamep, NM-283,
panormmuuTabuna, R1626, PSI-6130 (R1656), BI'C-796, BILB 1941, MK-0608, NM-107,
R7128, VCH-759, PF-868554, GSK625433 u XTL-2125, 15) uaruburopoB mporeassi NS3,
panpumep, SCH-503034 (SCH-7), VX-950 (remanpesupa), ITMN-191 um BILN-2065, 16)
uHruéuTopoa ambda-rmroxosmaassl 1, Hanpumep, MX-3253 (uenrocmsupa) m UT-231B, 17)
renaTonporeKTopos, Hampumep, IDN-6556, ME 3738, MitoQ u LB-84451, 18)
HEHyKI€03UTHBIX HHruouTopoB BI'C, HampumMep, NpOM3BOAHBIX OEH3MMHAA301a, IPOU3BOJHBIX
6enzo0-1,2,4-TMasuasyuHa U Npou3BOAHBIX (eHmnananuna, 19) apyrux npemnapatoB LA JICYCHH
BI'C, HanpuMep, 3aaKkchHa, HuTasokcanuaa (Alinia), BIVN-401 (Virostat), DEBIO-025, VGX-
410C, EMZ-702, AVI 4065, Gasurykcumaba, ormydanuna, PYN-17, KPE02003002, akruiona
(CPG-10101), KRN-7000, cusacupa, GI-5005, ANA-975, XTL-6865, ANA 971, NOV-205,
Tarvacin, EHC-18 u NIM811, 19) ycunurene#l (apMaKOKHHETHYECKMX CBOWCTB, HalpuMep,
BAS-100 u SPI452, 20) uaru6uropos PHKasst H, sanpumep, ODN-93 u ODN-112, 21) npyrux
areHTOB, 0GJIA/IAIONINX aKTHBHOCTEI0 ipotus BUY, nanpumep, VGV-1, PA-457 (6eBupumara),
ammmrena, HRG214, muronuna, momumuna, VGX-410, KD247, AMZ 0026, CYT 99007, A-
221 HIV, BAY 50-4798, MDX010 (ummmmyma6a), PBS119, ALG889 u PA-1050040.

Takke MOXKHO OOBECIUHATH JII000E COSOUMHEHME COTIacCHO M300PETEHHIO C ONHHMM MIIH
Gomee MAPYTHMH TEpaneBTAYECKH AKTHBHBIMM Aarc¢HTaMH B JIO3HPOBAaHHOM ¢opme Ut
OZIHOBPEMEHHOTO WM TIOCIEAOBATEIFHOTO BBeJCHNs NanueHTy. KoMOuHMpoBaHHAs Tepamus
MOXET HA3HAYaThCd B OJHOBPEMEHHOM WM IIOCIeOBaTelbHOM pexXuMe BBeneHud. Ilpu
HOCIIEI0BATEIHOM BBEICHUM KOMOHHAIIUIO MOKHO BBOJMTE B [IBa WK 60J1€€ IIPUEMOB.

COBMECTHOE BBEJECHHE COEIUHEHHMS COIJIACHO H300PETEHMIO C OJHUM wm Goree
APYTHMY TepalleBTHYECKH aKTHBHBIMA areHTaMu OOBIYHO OTHOCHTCS K OXHOBPEMECHHOMY HIIA
[IOCTIeJ0BATEILHOMY BBEICHHIO COEIMHEHHs COTJIACHO H300pDETeHMIO M OHOro Wi Oosee
JPYTHX TEpaleBTUYECKH AKTHBHBIX areHTOB, TaKUM o0pasoM, 4r0 B OpraHuU3Me MAlUeHTa
COBMECTHO HPHCYTCTBYIOT TEpaneBTHICCKH d(PHEKTUBHBIE KOIWYECTBA COSTMHECHMA COIIacHO

I/I306peTCHI/I}0 W OAHOI'0 UJIA Ooiee ApYTHX TCPaNCBTUYECKN AKTUBHBIX arCHTOB.
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CoBMecTHOE BBEJEHHE BKIIIOYACT BBEICHHC OTHOKPATHBIX {03 COEQMHEHHH COIIACHO
H300pEeTEHUIO TIepe]] MM IOCIe BBEACHHA OJHOKPATHBIX [03 OJHOTO WM 0ojee APYrux
TEpareBTUYECKH aKTHMBHBLIX areHTOB, HalpUMEp, BBEACHHE OJHOKPATHBIX {03 COCIUHCHHUIA
COTJIaCHO H300pPETEHHIO 3a HECKOJIBKO CEKYHJ, MUHYT MM 9acoB JO BBEICHUA OJHOTO WU
Oonee ApPYruX TepaleBTHUECKW AaKTWBHBIX areHToB. Hanpumep, cHavama MOXHO BBECTH
OJTHOKPATHYIO 103y COEJMHEHHs COTJIACHO HM300pETEHHIO ¢ MOCIEIYIOIIMM BBEICHHEM dcpes
HECKOJIBKO CEKyH]l MJIM MUHYT OJZHOKPAaTHOH H03bI OHOTO My 0ojee APYIHX TepaneBTHICCKU
aKTHBHBIX areHTOB. B KauecTBe anbTepHATHMBEI, CHadalda MOXKHO BBECTH OIHOKPATHYIO I03Y
OJHOro umu 6oyiee NPYTMX TEPaleBTHYSCKH AKTHBHBIX areHTOB C IIOCIIEAYIOUIUM BBEICHHEM
9€pe3 HECKOIBKO CEKYHJ MIM MUHYT OJHOKPAaTHOM JO3BI COSAMHEHHS COIVIACHO H300pETEHHMIO.
B HekoTOphIX Cloydasx MOXKET OBITh JKENAaTeJFHBIM BBEICHHE CHAadYala OJHOKPATHOM O3B
COCAMHEHMA COITIaCHO M300pETEHHIO C IOCIEAYIONIHM BBEACHHEM Yepe3 HECKOIBKO YacoB
(mampumep, 1-12 uyacoB) OJHOKpAaTHOHM MO3BI OFHOrO WA OOJEE APYTHX TEPareBTHIECKH
aKTHBHBEIX areHToB. B Jpyrux ciydasx MoxkeT OBITh JKeJNaTelIbHBIM CHAadaja BBEIECHHE
OJHOKPAaTHOM [O03bl OJHOrOo mid Oojee [APYrHX TepaleBTUYECKHd AaKTHBHEIX areHTOB C
IIOCTIEAYIOIMM BBEICHHEM Yepe3 HECKOJIBKO 9acoB (Hanpumep, 1-12 acoB) oHOKpATHOH H035I
COEIMHEHNS COTTIACHO N300peTeHHIO.

KoMOunupoBannas Tepamusas MOXKET 00ecleuMBaTh “‘CHHEPTHIO” M “‘CHHEPrUYECKHUit
apdext”, T.. ABNEHUE, KOT/a 3DPEKT, JOCTUraeMBIil IPH COBMECTHOM NIPUMEHEHHMU aKTHBHBIX
HHTPEUEHTOB, Oompmie CyMMBl 5(GQEKTOB, [NOCTHTAEMBIX B pE3YJbTATe pasAelbHOrO
NPUMEHEHUA 3ThX coequHeHnid. Cuneprudeckuit 3GpdexT MOXEeT NOCTHUTraThCsA, €CIIH aKTHBHEIE
HHTPEJMEHTHI: (1) COBMECTHO Ha3HAYAIOT U BBOMAT IAIMEHTY WIH IIPUHAMAIOTCS OJHOBPEMEHHO
B KOMOMHHPOBaHHOM COCTaBe; (2) NPUHUMAIOTCA IO OYCpel WM MapajUIebHO JAPYT APYTY B
BUJIC pa3leNbHBIX COCTaBOB; MIU (3) IpH HEKOTOPHIX NPYTHX pexkuMmax. Ilpum mpuMeHEHHM
IIOOYEPEAHOMN Tepanuy CHHEeprudeckuii 3¢p¢GexT MOXKeT TOCTUTATBCS, €CIH COSTUHEHU BBOIAT
WIM TOPHHAMAIOT IIOCIENOBATENIbHO, HAIPUMEp, B pa3leJIbHBIX Ta0leTkax, IHIONIX WM
Kalcyjgax WId B BUJE DPa3IW4YHBIX MHBEKIMHA B pa3feibHBX mmpuunax. B memoM, Bo Bpems
II0OYEPENHOM Tepamuu dS(P(EKTHBHYIO 03y KaXIOr0 AKTHBHOIO MHIPEIUEHTa BBOMSAT
HOCIIEeA0BATENBHO, T.€. CEPUIHO, B TO BpeM: Kak IIpH KOMOWHUPOBAHHON Tepanuy 3K THUBHEIE
O3Bl JABYX wWid Oolee AaKTHUBHBIX HHIPEIWCHTOB BBOJIT COBMecTHO. CHHEPrHYecKUi
IPOTUBOBUPYCHBIH 3(hEKT 03HaYAET, 4TO IPOTHBOBUPYCHOE JSHUCTBUE BEIILE IIPOTHO3UPYEMOTO

YUCTO aAANTHUBHOTO IECHCTBHA OTJEJIBHBIX COCAMHECHNM KOM6HH3,I_II/II/I.
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CormacHo e€mme OJHOMY BapHaHTy peaju3alldd B HACTOAIIEH 3asBKe MPCIIIOKCHBI
croco6sl MHruOupoBanusd noiuMmepassl BI'C B xieTke, BKIIOYAONIHE: NPUBEJCHUC KICTKH,
sapaxkennoi BI'C, B koHTaKT ¢ 3bdexTHBHRIM KomuuecTBoM coemunenust Gopmyir [-III nimm ero
(apManeBTHYECKH IPUEMIEMOH COJH, CONbBaTa W/HIH 3¢)ﬁpa, B pe3yJIbTaTe 4ero JOCTUTaeTCs
uHruouposanue nommepass: BI'C.

CoracHO e€lle OJHOMY BapHaHTy peaTU3allud B HACTOAIICH 3asABKE IIPEIJIOKCHBI
crioco6sl uHrHOupoBanus moiuMmepasbl BI'C B KiIeTKe, BKIIIOYAIOIIWE: NPHBCACHUE KICTKH,
sapaxennoit BI'C, B KOHTaKT ¢ 3¢bekTHBHBIM KonudecTBoM cocxunenus Gopmyan I-III nim ero
dapManeBTHUECKH NIPHEMIEMOI COIH, COMbBaTa W/WiM 3¢upa, U 1O MEHbUICH Mepe OIHHM
JONOJHUTEILHEIM TEPAeBTUIECKH AaKTHBHBIM AareHTOM, B PE3yIbTaTe Yero JOCTHraeTcs
unruouposanue noxuMepassl BI'C.

CoracHo e€le OJHOMY BapWaHTy peaju3aldd B HACTOAIIEH 3asgBKE IIPEIJIOKCHBI
crioco6sl MHrHOupoBanus InoimMmepasbl BI'C B xileTke, BiUIIOYArOIe: NPUBEIACHHE KICTKH,
sapaxenHoii BI'C, B koHTakT ¢ 3¢(eKTUBHBIM KomHdecTBoM coemunenus ®opmyin I-I11 wu ero
dapmaneBTHUECKH TTPUEMIIEMON COJH, COJbBaTa M/MIM 3(Hpa, ¥ MO MEHBIICH MEpe OJHUM
JOIOJHATEIHEIM TePalleBTMYECKH AKTHBHEIM ar¢HTOM, BHIOPaHHBIM M3 TPYIIE], BKIIOYAMOIIEH
uHTep(EpOHE], aHalorW pubaBUpHHA, WHrHOUTOPHl mHporeassl NS3, wmErmburopst NS5a,
MHrHOUTOPH  anbda-TIoKo3uaa3sl 1, HMHTMOUTOPH IMKIOQUINHA, TeNaTONpOTEKTOPEL,
HeHyKiIeo3uauble uuruouropst BI'C u apyrue npenapars! 4y nedenus BI'C.

CornacHo emie OZHOMY BapHaHTy pealu3alld¥ HacTOsIas 3asBKa O0eCIeunBacT
cnocobsl neuenus BI'C y manueHTa, BKIIOYAIOIIME: BBEICHUE MAIUCHTY TEPANCBTUYCCKU
sdexruBrOro Konmuectsa coequHerns Oopmyi I-III mwm ero papmaneBTUIECKH IPUEMIIEMOH
COJIM, CONIbBaTa W/Wi 3dupa.

CornacHo e€lie OJHOMY BapHaHTy pealu3alMd B HACTOAINEH 3asBKE IPEIIOKCHBI
cnoco6sl seyenns BI'C y marueHTa, BKIIIOYAJOINME BBEACHME IalMEHTy TEPaNeBTHYCCKA
s¢dextuBHOrO KomMuectBa coexunenus Gopmyn [-1II unu ero GapmManeBTHIECKH IPUEMIEMOM
COJIH, COJBBaTa W/wiay 3¢upa, U 0 MEHBIIEH Mepe OJHOTO JOMOIHUTEILHOIO TEPANeBTHICCKU
aKTHBHOTO areHTa, B PE3YJbTaTe Yero J0CTUraeTcs HHrnouposanye nomumepassl BI'C.

CoryacHO €Ie OJHOMY BapHaHTy pealM3allid B HACTOAINEH 3asiBKE IPEIIOKCHBI
cnocoOpl sewenus BI'C y mammeHTa, BKIIOYAIOIIME BBEACHHE TAIMEHTY TEPAaNCBTUYCCKU

s¢dexTuBHOrO KoyMuecta coenuuenns Popmyn I-III umu ero GpapmaneBTHIECKH IPHEMIEMOH
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conm, conbBaTa W/uiax 3Qupa, ¥ M0 MEHBINEH Mepe OXHOTO IOUOIHUTEIBHOTO TCPAleBTHIECKH
aKTMBHOT'O areHTa, BHIOPaHHOTO M3 IPYIIIH, BKIIOYAOIEH HHTepdepoHs!, aHaror pubaByupHHa,
uarubuTopsl  mporeassl NS3, uurubutopst NSS5a, MHrHGUTOPHl  anb(a-TMoKo3umassl 1,
HMHTMOUTOPHI MUKIO(IIINHA, TenaToNpOTEKTOPH], HEHYKIEO3UIHbIE I/IHI‘I/I/6HTOpI>I BI'C u npyrue
npemnapatsl s nedenus BI'C.

peanu3alyy B HACTOAWIEH 3asiBKE IPEIUIOKEHO TNMPHUMEHEHHE COEHMHEHMSA COIIAacHO
HACTOAIIEMY M300pETEHHIO HIIM €ro (apMalleBTHYCCKH UPUEMIIEMOM COJM, COJIbBATa H/HUIU
3¢upa 14 DoTydeHHs 1eKapCTBEHHOTO IIpenapara il jiedeHus nHpeKun, BessisaeMoit BI'C,

y HanueHTa.

MeTrabouThl COeTMHEHMHA COTTIacHO H300pETEHNIO

BHacrosmee wuso0pereHne Takke BKIIOYaeT IPOLYKTHI METabomM3Ma in  vivo
COC/TMHEHMH, OMCAHHBIX B HACTOANIEM JOKYMEHTE, B TOM CTENCHH, B KOTOPOH TaKhe IPOAyKTHI
SIBJIOTCS HOBBIMHM WJIM HEOYEBHIHBIMH II0 CPaBHEHHIO C U3BECTHBEIM YPOBHEM TeXHUKH. Takue
OPOOYKTEI MOTYT OOpa3OBBIBATBCA B XOJE OKHCICHMS, BOCCTAHOBIEHHS, TIHIPOIM3a,
aMUJIMPOBAHMs, 3TEPU(UKAIIN U T.I.. BBOIUMBIX COCAMHCHUM, TIIAaBHBEIM 0OPa3oM BCIEICTBHE
depmenTaTuBHBIX 1poneccoB. COOTBETCTBEHHO, M300DETEHHE BKIIOYaeT HOBBIE IIH
HCOUYCBUIHBIC COCOHHCHIA, 06paBOBaHHI>IC B XOIAC IIponeccCa, BKIIOYAIOIICTO IIPHUBCICHHC
COCJIMHEHHUs! COTIIACHO U300PETEHNIO B KOHTAKT C MJICKOIUTAIOIUM Ha BpeMs, JOCTATOYHOE UL
00pa3oBaHus  COOTBETCTBYIomero Merabomura. Takdhe INPOAYKTH, Kak  IIPaBHIIoO,

I/II[eHTI/I(bI/IIII/IPOBaJII/I IIyTCM IIOJIYYCHHA COCIUHCHUA COIJIACHO 1/1306peTeHmo, CoACpaKaIlero

paTMOaKTHBHYIO MeTKy (Hanpumep, 14C mm 3H), BBenenus nmoxnaromeiics 0OHapy>XEHHUIO JO3EI
YKa3aHHOTO CoequHeHus (Hanpumep, Oonee dYeM mnpumepHo 0.5 MI/KT) HapeHTEpaIbHO
XHBOTHOMY, HalIpUMEP, KPHICE, MBIIIH, MOPCKOH CBHHKE, O0C3bsIHE HIIH 9EIOBEKY, BEDKUIAHUIO
B TCYCHUC BPEMEHH, TOCTATOYHOrO AJIA NMPOTEKaHUs MeTabonu3Ma (Kak IPaBUIIO, OT IPUMEPHO
30 cexynn 0 30 9acoB) U BHIEICHHA MPOAYKTOB IPEBPAILCHUS U3 MOYM, KPOBH MM APYTHX
Ouonoruyeckux 06pasinoB. DTH NPORYKTH! JIETKO BBIICINUTH, IIOCKOILKY OHH MeYeHBI (IpyTHe
BBIJICJIAIOT C IIOMOINBIO aHTUTEN, CIIOCOOHBIX CBS3BIBATHCHA C DMUTOINAMH, COXPAHAIOMIAMMUCS B
cocraBe Merabonuta). CTpyKTypy MeTa0oluTa ONPENENSIH OOLICHPUHATHIME CIOcO6aMy,
HaIpuMep, ¢ MOMOIIBI0 Macc-crekTpoMerpun min SIMP-anamusza. B obmeM ciydae, aHamus
MeTabO0/IMTOB BBHINOJNHATIM COTTACHO OOLIENPUHATHIM CIIOC00aM HCCIeAOBaHUA MeTaboIu3Ma

JIEKapCTB, WIMPOKO W3BECTHHIM CHENHAIMCTaM B JAHHOI OOJAaCTH TEXHWKH. IIpOXyKTHI

[T
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HpEeBpAIeHns, IPH YCIOBHH, 9TO OHH HE BCTPEYAKOTCSA i1 ViVO B HHBIX YCIOBHAX, MOAXOIAT VIS
IPOBEJCHNS JUATHOCTHYECKUX HCCICHOBAHMH TEepareBTHIECKOH NO3UPOBKM COCIUHCHHI
COIJIACHO M300pETeHnio, JaXe ecid OHM caMH 1o cebe He oO0NamaroT MHIHOMTOPHOH
aKTMBHOCTBIO II0 OTHOIIEHUIO X roaumMepase BI'C.

VI3BeCTHBI METONMKA M CIOOCOOBl ONpeAeeHHs CTaOMIBHOCTH COCIUHEHHH B
CypPOTaTHBLIX BBIAEICHHUSIX JKEIyTOYHO-KHIIEIHOIO TPakTa. 3 HacTosAImeM JOKYMCHTE CIHTaloT,
YTO COCOVHEHHUS CTAOMIBHBI B JKEIIyIOYHO-KUIIEYHOM TpakTe, €CIM B Cypporare KUIIEYHOTO
COIEPKHUMOTO WM B JKEIYJOYHOM COKEC NpH HMHKyOamuu B Tedenme 1 waca mpu 37°C
IPOMCXOMUT y[aIeHHe 3alIUTHBIX TPYNI W3 MEHee YeM NPEMEPHO 50 MOJIPHBIX NPOLCHTOB
samuIenHsx rpynmn. CaMm (GaxT cTabuIBHOCTH COSIMHEHNH B JKETy TOYHO-KUIICYHOM TPaKTe HE
03HauaeT TOro, YTO OHM HE MOTYT MOJBEpPrarbcsa IMAponu3y in vivo. IIporexapcrBa COIacHO
u300pEeTEHNIO, KaK IPABUIIO, CTAOMIBHBI B NUIIEBAPUTEILHON CUCTEME, HO MOTYT IIO/(BEPraThC
THAPOJIN3Y O WCXOIHBIX JIEKApCTB B 3HAUMTEIPHOM CTEIECHH B MHUIICBAPUTEIBHOM TPAKTe, B

TNCYCHH MM JPYTHX OpraHax, WiIH BHYTPH KICTOK B IICTIOM.

ITPUMEPBI
HpI/I IIOI[pO6HOM OIMCAaHWN JKCICPUMEHTOB HCIIOIB30BaHBI HEKOTOPBIC COKPALICHMA U
AKpPOHHMEL. XoTs OOJBIIMECTBO U3 HUX IIOHATHBI A4 CIIEUAINCTA B IaHHOH obnacTu TCXHHUKH,

Ta6muna 1 COZCPKUT CIIMCOK MHOTHX H3 3THX COKpaHIeHI/Iﬁ H aKpOHHMOB.

Tabmuna 1. Cimcox COKpaleHuii 1 aKpOHUMOB.

Cokpamenue | 3HaueHUE

AcO YKCYCHBIN aHTHAPH,

AIBN 2,2’-a30-01c(2-MEeTHIIPOTMOHUTPIIT)
Bn OeH3nI

BnBr O6eH3mIOpoMHUL

BSA OuC(TPIMETHIIICHIINI )alleTaMHU

BzCl OCH30MIXJIOPHT,

CDI KapOOHMITUUMUA30TT

DABCO 1,4-mmaza6umuxino[2.2.2 JokTad

DBN 1,5-ana3zaburuknof[4.3.0Jaonen-5
DDQ 2,3-muxiop-5,6-munuan-1,4-0eH30XHHOH
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1,5-muazabunukinof5.4.0lyanenes-5

DBU
DCA IUXJI0paleTaMus
DCC TUIMKIOTEKCHITKap 00 TuIMM
DCM JTUXJIOPMETaH
DMAP 4-mIMEeTHIaMUHOITUPUIAH
DME 1,2-mTuMeTOKCHUITAHE
{ DMTC1 IUMETOKCUTPUTHAIXIOPHT
DMSO IUMETHIIICYTb(oKcu
DMTr 4, 4’-TMMETOKCHTPUTUIL
 DMF IaMeTHIIhopMaMu
EtOAc STWIALIETaT
ESI MOHM3AIKS PACIBUICHUEM B DIIEKTPUYECKOM LIOJIE
HMDS reKcaMeTWIIUCHIIa3aH
HPLC XKHUIKOCTHAS XpoMmarorpadust BEICOKOTO IaBICHUIL
LDA JAA3OTPOIIIIIAMUT JIATHS
LRMS Macc-CIIEKTp HU3KOI'0 pa3pelleHns
MCPBA MeTa-XJIopHanOeH30iHas KHCI0Ta
MeCN AlETOHUTPHUI
MeOH METaHOJI
MMTC MOHOMETOKCUTPUTHIIXIIOPUTL
n/z Wi m/e | OTHOIIEHHE MacChl K 3apsay
MH" Macca mmoc 1
MH Macca MuHYC 1
MsOH MeTaHCYIb(OHOBasA KUCIOTA
MS wm ms | Macc-CIeKTp
NBS N-6pOMCYKIMHUMUAT
KT WUIH K.T. KOMHATHasl TEMIIEpaTypa
TBAF ¢bTopux TeTpabyTHIaAMMOHUA
TMSCI XIOPTPUMETHUIICHIAH
TMSBr OpOMTPUMETHUICHIAH
TMSI HOATPUMETHIICYIIAH
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TEA TPUITHIAMUH

TBA TpuOy THIaMUH

TBAP mapodocdar TpudyTrITaMMOHNSL
TBSCI TPeT-Oy THIIAMMETHICUITIIXIIOPUT],
TEAB OuxapOOHAT TPUITUIAMMOHMS
TOY TpH(bTopquyCHaﬂ KHCIIOTa

TCX wmmu Tex

TOHKOCJIOWHHAast XpoMaTorpadus

Tr TpUQECHUIMETHT
Tol 4-MeTUIOSH30UIT
5 XMMMWYECKUHA CIBUT OTHOCUTEIHHO TETPAMETIIICHIAHA B MIUITMOHHBIX JOJIAX
5
IMonyvyenue coequHeHU
Coenunenne 1a-1f
10

R CH;OH -
\@\(0 OH \Q\(o OH
0

K pacteopy la (220 r, 54.9 MMOIB, NPUTOTOBIECHHOMY COITIACHO nponei[ypaM,

15  omnucanaemM B J.O.C., 2004, 6257) B meranose (300 Mi1) o KamwsaM A0OaBIsIN aleTHIIXIOPHT

(22 M) mpu 0 °C ¢ momomIBI0 KalieIbHOH BOPOHKH B TeucHHe 30 MUH M 3aTeM NEPEMEIIMBAIIM

npy KOMHATHOM TemiiepaType B TedeHue 16 9. CMech KOHIEHTPUPOBAIIM, HOBTOPHO PaCTBOPAIIH

B ortunagerare (400 mn), mpomeBami nefsHEIM 2 H. NaOH H KOHIEGHTpUpOBAIX I0CYyXa,

HoJIy4ast HEOUMIIEHHBI MeTHIOBEIH 3¢up 1b B Buxe Macna. MS =4372 (M + Na").

20
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1c

K pactBopy 1b (momydennoMy Ha npensigymieM stamne) B Meranore (300 mur) nobaBismm
0.5 M pactBop MeTmiara HaTpus B Meranose (20 mi, 10 MMoIs) 1 mepemenmuBamy B TedeHue 16
10 9 mpu KoMHATHOM TeMuepartype. Peakuuro racumm 4.0 1. pacrsopom HCI B guokcane (2.5 mi, 10

MMOJIB). 3aTeM cMech KOHIIEHTPMPOBAIH, OTy4as Heobpaborarmsii 1e. MS = 201.0 (M + Na").

HO
O
—\(_LO\ BnCl, KOH O—\CLO\
; Tritron X-405 7 (5 f) \/@
Tonyori — )\/

1d

I
Ollu.
ow
X

1c

CwMmech 1c (mommyueHHOTO Ha mpensiaymem srtane), Triton X-405 (70% pactBop B Boze,
15 6.0r1), 50% KOH (8 BoZE, 85 T) B Tomyoure (500 mir) HarpeBay ¢ OOpaTHBHIM XOJIOMMIBHIUKOM C
npucoenuHeHHOM noBymkoi Jluna-Crapka. Uepes 1 4, cobpaB ~25 mna Bomapl, J006aBILIN
6ersmxinopun (33 1, 260 MMONIB) ¥ IPOAOIDKANIKM HArpeB ¢ OOpaTHBIM xonbnnnBHnKOM IpH
nepeMeIMBaHu B TedeHue 16 4. 3areM cMech OXJaxAamd W (HpakIHMOHHPOBATH MEXIY
stmianeraroM (400 ) u Bozo#t (300 mur). Oprarmyeckuil cnoit mpomeiBam Bozoit (300 mi) u
20  xounenrpupoBamu. OCTaTOK OYHINATH KOJIOHOYHOH Xxpomarorpadmueit Ha cumukarene (~20%
EtOAc / rexcaH), moiydast MeTH/IOBEIH 3¢up 1d B Bume Macna (22.0 T, 89% B Tpu npuema). 'H
SMP (300 MI't, CDCls): 6 7.3 (m, 15H), 4.5 - 4.9 (m, 7H), 4.37 (m, 1H), 3.87 (d, 1H), 3.56 (m,

2H), 3.52 (s, 3H), 1.40 (s, 3H).

25
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in

o

K pacrBopy 1d (22.0 1, 49.0 mmouns) B ykcycHo#t kucmote (110 mir) mobasmum ~ 3 M
CEpHYIO KHCIIOTY (HONy9eHHYIO CMeIuBaHeM 4.8 I KOHIIEHTPUPOBAHHOMN CEPHOM KUCIOTHI ¢ 24
M Bojibl) M mepememuBaiu mpu 70 °C B TeueHue 8 4. CMech KOHIEHTPHPOBAIA 10 0ObeMa
npumepao ~20 MiI ¥ (PaKIHOHHPOBAIH MEXXy >THIaneTaroM M JeasaeiM 2 H. NaOH.
TUNANeTaTHRH CIOH KOHIEHTPUPOBAIM M OYMINAIM KOJOHOYHOW Xxpomartorpaduedl Ha

cwmkarene (~35% EtOAc / rexcan), mory4das le B Bune macna (17.0 T, 80%). MS =457.2 (M +

Na").

O S
O~ 0. oH DMSO, Ac0 ‘\(ito

1e 1f

K pacrsopy 1e (45 r, 104 mmons) B JIMCO (135 mi) mpu KOMHATHOM TeMmepaType B
arMocdepe aprosa mo KammiM R00aBisuid ykcycHbId amrmapun (90 mm, 815 mmons). Cmecs
TIepeMEIMBAIK B TeUCHHE 16 9 IpH KOMHATHOM TEMIIEPAaTypPeE U 3aTEM BIMBAIH B BOLY CO JIBIOM
(1 n), mpomomkas mepememmBarh. [locie MONHOTrO IUIaBNeHHA JibAa (~30 MuH) mo6GaBiAIA
srunanerar (~500 mi). Otnmensim opraHumdeckmil cinoi. IloBTopsim mpomecc 3KCTPaKIuH
tprxasl (3x500 mur). Opranudyeckde SKCTPaKTH OOBEAMHANM W KOHIEHTpHpoBamn. Ocamok
OYMINATHA KOJOHOYHOM XpoMmarorpadueit Ha cumukarene (~20% EtOAc / rexcan), nomydas 1f B
Baze Macia (39 T, 88%). 'H SIMP (300 MI'm, IMCO-de): & 7.3 (m, 15H), 4.4 - 4.8 (m, 7H), 4.08
(d, J=7.5Tn, 1H), 3.75 (dd, J=2,4, 11.4 'y, 1H), 3.64 (dd, J=5.4, 11.4 I'nn, 1H), 1.51 (s, 3H).
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Coenunenue 2

NH,
AN
\ N
Bn/o \ :O: jC) Br \Na
s BuLi, TMSC!
/O O,
Bn Bn THF
1f 2a

B cyxyo TpOAyTyi0 aproHOM KpyIJIOfoHHyI0O konOy (100 mm) moGasmsmm 7-6poM-
nuppoio[2,1-f][1,2,4]tpuasus-4-miamur (234 wmr, 1.10 mmons) (TIOTy4eHHBIM COTTIACHO
W02007056170) u Gessomupiii TT'® (1.5 mi). 3atem nobasum TMSCI (276 Mk, 2.2 MMOJIb)
1 IepeMelIMBAIN PEakIMOHHY cMech B Tedenue 2 4. Konby momemanu Ha 6aHIO ¢ CyXum
broM/anetoHoM (~ -78 °C) 1 mo kamwtam goGasimsua Buli (2.5 ma, 4.0 mmoins, 1.6 M pactsop B
rexcane). Yepes 1 4 pactsop 1f (432.5 mr, 1.0 Mmois) B TI'D oxnaxzamu 1o 0 °C u 1o Kammm
06BN B peakuHoHHyIo Konby. Uepes 1 u nepemermmuBarms npu -78 °C konby momorpeBain
10 0 °C u pmobasmsum mHac. NH4Cl (5 mim) mis ramenus peakiud. OpraHH4ecKHe BEIIECTBA
sxcrparupoBam EtOAc (3 x 10 mur), oObeAMHEHHBIC OPraHMYECKHE CJIOM BHICYIIUBAIM C
nomompio  MgSQ, PacTtBopurens yaansaid IpH INOHMXEHHOM JaBICHUM M OYMINAIA
HEOUMITIEHHOE BellecTBO (dum-xpomarorpadueii (rexcan / EtOAc). Beinensim 560 mr (99 %)
2a B BUJE CMECH IBYX aHOMepoB. LC/MS = 567.2 (M + H). 'H SIMP (300 MI'u, CDCls): & 7.85
(m, 1H), 7.27 (m, 15H), 7.01 (m, 1H), 6.51 (m, 1H), 4.66 (1, 8H), 4.40 (m, 2H), 3.79 (m, 3H),
1.62 (s, 2’-CH; u3 oguoro anomepa), 1.18 (s, 2°-CH3 u3 apyroro anomepa).

BBI'3

DCM
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B cyxyio mpomyTyIo aproHOM KPYTIOAOHHY!0 Kooy (50 mi1) nobasismy coequHeHne 2a
(185 mr, 0.33 mmoup) u Gespomubni auxiopmera (10 mi). Konby nomermanu B 6aHio ¢ CyXum
neaoM/aneTonoM (~ -78 °C) u mepemernuBain pactsop B Tedenue 10 muH. 3aTeM no6asisnu
BBr; (0.25 mi, 0.25 mmons, 1.0 M pactBop B IXM) 1 IpoqoIDKagy EPEMENINBATE PEAKIIUIO
npu -78 °C 10 HOIHOro MCYE3HOBCHHUSA MCXOAHOTro BemecTna. Uepes 1 u nobasisiv pactBop
mupuauaa (2 miu) B8 MeOH (10 mm) m momorpeBamm Kolily A0 KOMHATHOH TEMIIEPATypHL.
PacTBOpUTENS yIAJSUIM TP MOHIKEHHOM JABICHUM M TOBTOPHO PACTBOPSUIM HEOUYHIIECHHOE
BemecTB0o B MeOH. IloBTOpuMB 3TOT mpolecc euie J[Ba pa3a, HEOUHINEHHOE BEIIECTBO
PAcTBOPSUTH B BOJE ¥ ouminany ¢ nomomipio Gilson Preparatory HPLC system (anerorurpui /
H,0). Beiemsma 49 mr (50%) Coem/menﬁﬂ 2 B Buge cMecd m3oMepos. LC/MS = 297.1 (M +
HY. H SIMP (300 MI't, D,0): § 7.68 (m, 1H), 6.80 (m, 2H), 4.04 (m, 2H), 3.78 (m, 2H), 3.65
(m, 1H), 1.30 (s, 2°-CH3), 0.80 (s, 2’-CHs).

Coeaunenue 3

B cyxyo mpoIyTyro aproHoM KpyriaonorHyro kondy (100 mix) gobasmsnu Coexunenne 2
(12 wr, .0.04 MMOJIB) (2) u Oe3omubiii MeOH (5 mi). 3arem no6aBIsuIN YKCYCHYIO KHCIOTY (5
MI) W HEpPEMEIMBAIM pEaKkmui0 B TCYCHHME HOUM IIPM KOMHATHOM Temmeparype. s
HeHTpaIM3aluy PeakMOHHOM cMecH 100aBisiiy HachlmeHHEIH pacTsop NaHCO;3 u ounmanu
HEOUYHIIeHHOe BemecTBo ¢ nomomsio Gilson Preparatory HPLC system (auneronutpui-H,O).
Brutemsum 2 mr (16%) nenesoro Bemecrsa - Coexunenns 3. LC/MS =311.2 (M+H"). 'H AMP
(300 MI'u, D;0): 6 7.71 (s, 1H), 6.78 (s, 2H), 3.98 (m, 1H), 3.83 (dd, 1H), 3.74 (dd, 1H), 3.62
(d, 1H), 2.94 (s, 3H), 0.76 (s, 3H). Taroke BBIASIIAUIN APYTOi anbda-Hu30Mep; 'H IMP (300 MTI'x,
D;0): 8 7.65 (s, 1H), 6.78 (d, 1H), 6.75 (d, 1H), 4.03 (m, 2H), 3.77 (dd, 1H), 3.59(d, 1H), 2.95
(s, 3H), 1.31 (s, 3H).
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5 Coenpnenue 4

AIMe3, BF3-Et20

DCM

B cyXyI0 OpOAYyTyIOo aproHOM KpPYIVIOZOHHYI0 KonOy (50 M) mo6aBisiu cocaMHEHHE 22
10 (220 mr, 0.39 Mmoib) u Ge3sonusii guxiaopmerad (10 mi). Konby nomemanm Ha 6aHIo ¢ CyXuM
npnom/aneroroM (~ -78 °C) m mepemeumBanu pactBop B Tedemme 10 mmu. Ilo kammaMm
no6asisum BF3-Et,O (0.10 M) 1 nepeMenmnsany peaknuio B Tedenne 10 mun. 3ateM no6aBisim
AlMes (0.58 mu, 1.16 mMmoins, 2.0 M pactBop B Toiyone). Uepes HECKOILKO MHHYT yOupanu
GaHI0O ¢ CyXdM JIHJOM/aleTOHOM W HOAOTPEBad PEAKIHOHHYIO CMECh J0 KOMHATHOH
15  Ttemneparypsl B Teuenue 4 4. Jlo6apmsimm pactBop mupuauna (2 mir) B MeOH (10 M) 1 ypansm
. pacTBOpUTENb NpH TOHMXCHHOM JaBieHuy. HeoummienHoe BEMIECTBO OuMmamy (Idm-
xpomarorpadueit (rexcan / EtOAc). Beinensnu 164 mr (74 %) nenesoro matepuana 4a. LC/MS
= 565.2 (M + H"). 'H SIMP (300 MI'n, CD;0D): & 7.71 (s, 1H), 7.32 (m, 15H), 7.02 (m, 1H),

6.78 (m, 1H), 4.62 (m, 8H), 4.21 (m, 1H), 4.04 (m, 1H), 3.84 (m, 1H), 1.95 (s, 3H), 1.10 (s, 3H).

20

Hy, 10% Pd/C HO

AcOH

B cyxyio mpomyTyro aproHOM KPyJIOZOHHYI0 Koj10y (50 Mir) noGaBisiiy coequHeHre 4a
25 (164 mr, 0.29 MmoIs) 1 IemsHYI0 yKCycHYIo Kucaory (10 mm). 3atem no6asnsm Pd/C (100 mr,

10 % mo Becy) u moacoequHAIM K Koibe OGawioH ¢ ra3oobpasHeIM BopopoaoM. Kounly
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IIPOIyBaJIU JBaXKAbI, 4TOOB 00ECIICUUTH TIOHOE BEITECHEHUE aproHa BOJOPOIOM. PeaknouHyo
CMeCh OCTaBJLUIM IEepEeMENIMBATHCS HpU KOMHATHOHM TeMIlepaType B TCYCHHE HOYH. 3aTeM
PeaKIMOHHYIO cMech HefTpanuzosamn NaHCO; u GuILTPOBaANIH IS YHAICHHUSA KaTalu3aTopa.
HeounmieHHOE BEIECTBO 09Uy ¢ nomouipio Gilson Preparatory HPLC system (aneroHuTprn
/ H;0). Beigensuma 6 mr (7 %) nenesoro Matepuaia - Coequuenns 4. LC/MS =295.1 (M + H").
'H SIMP (300 MI'u, D;O): § 7.66 (s, 1H), 6.72 (m, 1H), 6.64 (m, 1H), 3.93 (m, 1H), 3.76 (m,
3H), 1.63 (s, 3H), 0.76 (s, 3H).

Coenunenue 5

DCM

K pactopy coenunenus 2a (1 r, 1.77 mmons) 8 CH,Cl, (20 1) mpu 0 °C mobasisin
TMSCN (1.4 mn, 105 mmoms) m BF3-Et;O (1 wmm, 8.1 Mmoms). PeakuuonHy:o cMech
nepemeumsany npu 0 °C B Tedenne 0.5 4, a 3aTeM IpU KOMHATHOM TeMIlepaType B TeUcHHE
cnexyromux 0.5 4. Peakrmro racwmm NaHCO; npu 0 °C u pas6asmamu cmecs CH3CO,EtL.
Opranngeckyro ¢asy OTAeNANU, IPOMBIBAIM CONIHBIM PACTBOPOM, BHICYIMBAIH Hax NapSOj,
¢unsTpoBamy M KoHNeHTpupoBand. OCTaTOK ovHMIANK Xxpomarorpadumeii Ha cuHKarese,
samoupys CH3CO,Et-rexcanom (ot 1:1 mo 2:1), nomyuas nenesoe coemuaenue 5a (620 mr, 61%)
B BHJIE cMecH n3oMepoB. MS = 576.1 (M + HY).
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BCl,

DCM

K pactBopy coemmmenns 5a (150 mr, 0.26 mmons) 8 CHyCl, (4 M) npu -78 °C
nobasmsamu BCls (2 mut, 1 M pacteop 8 CH,Cly). PeakuuonHyio cMech NepeMeNuBaiy npy -78
°C B tegenue 1 9. Peaxnuio racumu npu -78 °C, noGasiss no xamwsm TEA (2 mim) u MeOH (5
mi). CMeCh OCTaBISUIN HarpeBaThCs 10 KOMHATHON TeMIIEpaTyphi, BRIIIAPMBAIM M HECKOIBKO pa3
BrimapuBa Bmecte ¢ MeOH. Ocrarok obpabGareBamn NaHCOs (1 r B 10 ma H;O),
KOHIGHTpHpoBanyd U ounmanu BOXX, momydas nenesoit nponykr - Coenunenme 5 (48 wmr,
60%). 'H SIMP (300 MI'n, D,0): § 7.74 (s 1H), 6.76 (d, J = 5 ', 1H), 6.73 (d, J = 5 ', 1H), 4.1
(m, 1H), 3.9 (m, 1H), 3.8 (m, 2H), 0.84 (s, 3H). MS =305.9 (M + H"). Taxe noay4anu Apyroi
anspa-momep (9 mr, 11%): 'H SIMP (300 MI', D,0): & 7.70 (s 1H), 6.8 (d, J = 5 T'n, 1H), 6.7
(d, J=5Tu, 1H), 425 (d, J = 9 I'n, 1H), 4.07 (m, 1H), 3.85 (m, 1H), 3.7 (m, 1H), 1.6 (s, 3H).
MS =306.1 M + H").
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Coenunenue 6

K pactBopy coemunenns 5 (30 mr, 0.098 mmois) n 1H-terpazona (30 mr, 0.43 MMois) B
6ezsomroM CH3CN (1 M) mpu 0 °C poGasisum S-(2-{auuzonpormunamuso-[2-(2,2- TuMeTHII-
HPOIHOHUICY LG OHNT)-3TOKCH|-(PocHaHUITOKCH } -3 THIT)OBBIM a¢up 2,2-
JUMETHITHOIIPONIMOHOBOM KucioThl (90 mr, 0.2 mMons) (ormcanusiii B J. Med. Chem., 1995,
3941). PeakunonHyto cMech nepeMenmsamy opu 0 °C B Teuenme 1 g, 3arem mo6apmumu H,O,
(30%, 80 mxx1) m nepememusaiu B Tedenue 0.5 4 npu 0 °C. Peakuuro racuiam THOCYIH(GATOM
matpusa (1 M, 1 mm) u NaHCOs, pas6asmum CH3CO,Et. Opranudeckyio dasy oTmensiy,
OPOMEBIBATIA  COJIIHBIM ~ PacTBOPOM, BeICymmBami HaJg  NaSO4,  ¢umsTpoBam U
konnenrpuposam. Ocrarok ounmanu BOXKX, nmomyqas nencsoe Coenqunenue 6 (28 mr, 42%).
'H SIMP (300 MI'n, CDCL): & 8.04 (s, 1H), 6.85 (d, J=4.5 Ty, 1H), 6.73 (d, J= 4.5 T'u, 1H),
6.0 (brs, 2H), 4.6 (m, 1H), 4.4 (m, 2H), 4.1 (m, 4H), 4.0 (d, J = 4 T'y, 1H), 3.15 (m, 4H), 1.24 (s,
18H), 0.99 (5, 3H). *'P SIMP (300 MI'u, CDCLs): § -1.825. MS = 673.9 (M + H"), 672.1 (M - H'
).
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5 O6mas npoueaypa noaydeHnst Hyxkiaeosuxrpudgocdara:

B rpymesuanyo konby (5-15 mm) momemamu Hykizeosun (~20 wr). Jlobasisinu
tpumetnindocdar (0.5-1.0 mm). PactBop oxmaxmanu Ha OaHe, comepiaileld BOAY CO JIBAOM.
To6asmam POCI; (40-45 mr) u nepememmsam 1pu 0 °C o 3aepmenns peaknun (1-4 4; xon

10  peakiuy OTCIEXWBAIM C OMOIIBI0 HOHOOOMeHHONH BOXKX oOpasusl mist aHannsa moydaiy,
oT6Hupas ~3 MKJI peakluoHHON cMech U paszbasmaa ux 1.0 M EtsNHCO; (30-50 mki)). 3arem
no6asisma pacteop mupodocdar-BusN (250 mr) m BusN (90-105 mr) B aneToHMTpUiE WM
JIM® (1-1.5 mm). Cmecs nepemerrusamy npu 0 °C B teueHue 0.3-2.5 49, mocie 4ero racwiu
peakmuo 1.0 M Et:NH,CO3; (~5 wmim). IlomyueHHyro CMeCh IlepeMelIMBalN B TCYCHHE

15 caemyromux 0.5-1 9 go HarpeBaHHs O KOMHATHOH TeMmeparypbl. CMech KOHIEHTPUPOBAIIM
JocyXa, TOBTOPHO PACTBOPSUIH B Boxe (4 Mir) u oummani moHooOMenHoW BIOXKX. Opaxuuy,
Cofiep)Kalllie IeJeBOM TPOIYKT, KOHIEHTPHPOBAIM [OCYyXa, PacTBOpAIM B Boae (~5 mi),
KOHIIEHTPHPOBAJIU J0CyXa U CHOBA pacTBOpsiH B Bozie (~5 mir). Jfobasmamu NaHCO; (30-50 mr)
H KOHIIEHTpHpoBanu aocyxa. OCTaTOK pacTBOPAIM B BOJE M CHOBAa KOHIICHTPHPOBAIM JOCYXa.

20  Drot mpouecc moBTopsum 2-5 pa3. 3areM ocTaTok noasepramm ounctke C-18 BOXX, momydas

i (5)) (51:10) % IIPOXYKT B BUAEC COJIN HATPHUsL.

Coenunenne 7

2 9
HO—P-0-P-0—P-0
OH OH OH

25
CoenuHenne 7 MOJIy9alil COTJIACHO 00IIeMy cIioco0Y, HCIIONb3Ys B KAYECTBE UCXOXHOTO
Marepraia Coequnenne S. 'H SIMP (300 MI'n, D;0): & 7.76 (s, 1H), 6.95 (d, J = 4.5 T', 1H),
6.8 (d, J = 4.5 ', 1H), 4.25 (m, 3H), 4.0 (d, J = 6 I'u, 1H), 0.92 (s, 3H). *'P SIMP (300 MI'L,
D,0): §-5.6, -10.7, -21.4. MS = 545.8 (M + H"), 544.0 (M - H)).
30
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5 Coeagnnenue 8

TMSN3, BF3-Et,O  Br”

DCM

CoequHenne 8 MOXHO IIOIIyYuTh U3 2a aHaJIOTHMYHO ONHCAHHIO NOJIyUCHHA

10 Coenunenusn 5, 3a uckmroueHueM T0ro, 9ro BMecto TMSCN ncnonszoBamn TMSNj3.

Coennnenue 9

15
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Coennnenne 9 MOXHO HOIy49UTb U3 2a aHAJIOTHYHO OIMCAHMIO HOJIYUCHUA

Coenuuenns 5, 3a MCKIIOYCHHEM TOTO, 4TO BMecTo TMSCN ncrnonn3osamu TMS-aneTimieH.

Coenunenue 10

o W= o N,
Bn/ 0. (@) Br N S— Br (0] N’k _
OH S

S o BuL 0O 0
Bn Bn THF Bn Bn
1f 10a
K CYCHCH3HUH 7-6pom-2,4-6uc-metuncynbhasmnumunaszol2,1-f][1,2,4]rpuasuna

(monyyennoro corinacHo W02008116064, 600 mr, 2.06 mmoins) B 6e3sogaoM TI'® (6 mi) 1o
KamwiM fo6asisui Buli (1.6 M pactBop B rexcane, 1.75 m1, 2.81 mmons) mpu -78 °C. Yepes 5
MHUH CYyCIICH3MsS CTaHOBHJIACH KPAacHO-OYpHIM PacTBOPOM, IIOCIIE Yero K CMECH J00aBIIsLIyM IO
karM 1f (810 mr, 1.87 mmomns) B TT'® (0.6 mur). 3areM cMech OCTaBILUIM HArpeBaThCs 0
KoMHaTHOH Temneparypsl. Yepe3d 30 mmu no6GaBmsum HaceimeHHBIH pactBop NHiCl s
ramenus peakuud. CMmech pa30aBisyid STHIANETATOM; OPTaHUYSCKMHA CIIOM IPOMBIBAJIH
COIIHBIM pPacTBOPOM M KOHHIEHTPHUPOBAaNHM B Bakyyme. OCTaTOK OYHMINATH KOJIOHOYHOM

xpomarorpadueit Ha cuwukarere (~40% EtOAc / rexcan), nony4das 10a B Buae cMecH U30MEPOB

(0.77 1, 64%). MS = 645.2 (M + H).

s NH,
\ N \ N
O N, O N
Br © = NH3 Bn” © X
OH S OH S
5 o S o
Bn/ Bn Br” Bn
10a 10b
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Coemunenre 10a (2.0 r, 3.10 MMoip) NEpEeHOCHIH B CTalbHOW PEaKTOp BBICOKOTO
JABICHMA ¥ oXnaxnam npu -78 °C. Kumkuii ammmak (~20 mi) cobupamu npu -78 °C u
N0GaBIUIM B peakTop. PeakTop IUIOTHO 3aKpblBamd M IONOTPEBANTM MO KOMHATHOM
TeMmieparypsl. 3aTeM cMech Harpeand mpu 50 °C B Teuenme 20 4. HaGmopamn monHoe
mpeBpallleHMe  MaTepuaya. Ilocie BBIIyCKa TIasa OCTATOK —OYMINANM  KOJNOHOYHOM
xpomaTorpadueii Ha cunukarene (EtOAc / rexcam), moiydvas 15 B Bume GIETHO-XKEITOTO

TBepaoro Bemectsa (1.78 T, 94%). MS = 614.3 (M + H).

NYEHZ NYEHZ
Bn’o © \ N\N’E Bn"o © \ N‘N’/N
OH S~ Raney Ni OH
Bn/o O\Bn Bn/O O\Bn
10b 10c

Pacteop 10b (100 mr) B 3ranone (mpumepHo 10 M) obpabarsBany HuKeneM PeHss
(upuMeprO 500 Mr), KOTOpBIA HelfrpanusoBamu IyTem mnpombiBanus HO. 3arem cmeck
Harpesamu g0 mnpumepHo 35-80 °C jmo 3aBepmenms peakuud. Karammsatop ynaum

(UIBTPOBAHMEM U KOHIEHTPHPOBAIM PAacTBOp B Bakyyme. OcTaToK O4MIIaIA XpoMaTorpaduei,

moy4das 10c.
NH
N\ 2 NH2
\_J N WA
O N, HO N
B’ 0o N/J BBr3 o ‘N/J
OH OH
Iz DCM S
0 O HO OH
Bn Bn
10c 10

Coenunenne 10c MoxHO o00pabotate BBr; amajorudHo ONMCAaHUIO MOIYYCHHS

coenunenns 2, nomydas Coequnenne 10.




10

15

20

25

128

Coenunenue 11

SM o
\ NN ’N SOzMe
1. NaOMe
Bn0  ©OBn 2 MCPBA BnG. "OB
10a 11a

10a oOpabarpiBamy IPHUMEPHO OIZHUM-IECATHIO MOJAPHBIMA SKBHBAICHTAMHU COIIH
HICJIOYHOr0 METalyla B METAHOJIE B COOTBETCTBYIOIEM PACTBOPUTENE, HAPUMED, TUOKCAHE B
TedeHne npuMepHo 1-48 gacos. Jlns 3aBeplneHus peani CMECh TAkKe MOXKHO HarpeBaTh OT
npumepro 60 o npumepro 110 °C B Teuenne npumepHo 1-24 gacoB. CMech HeHTpaIH30BAIH
CHJIBHOM KHCIIOTOM, MHTCPMEIMAT BBIACISUTN SKCTpakiyed M xpomatorpadueii. MaTepmenuaT
pactBopsuid B JIXM 1 06pabaTriBaid IPAMEPHO IBYMSA-4ETHIPEMS MOJIIPHBIMH 3KBHBAJICHTaMH
MCPBA B teuenne npumepHo 1-24 gacoB. Cmech 00pabaThiBad HACHIEHHBIM PacTBOPOM
NaHCO; n skctparupoBany pactBop EtOAc. Opranudeckuii ci10d IPOMBIBAIN HACHIIEHHBIM
pacteopom NaHCO; u comsueM pactBopoM ¥ Bhicymmusamu Hapy MgSOs. PacrBopurens
yIaJsUTH B BaKyyMe ¥ OYHIIAIN cMech XpoMarorpadueii, nomydas 11a.

OMe OMe

Ay

~

BnO \
o N. /)\sone BnO. \
OH 1. NH3
BnO  ©OBn BnO' "o
11a 11b

Pacteop 1la B mnoaxondineM pacTBOpuTene, Hampumep, Meradone umu TI'O,
o0pabaTbiBayii PUMEPHO HATHIO-IECATHI0 MOJIPHBIMU SKBMBaneHTaMu NH; B MeraHONe WMiu
Tr'®. Peaknuro orcnexuBamu ¢ nomonrsto TCX. Yepes npumepro 1-48 wacoB pacTBOpHUTEID
BhiapuBaiy 1 Beigensu 11b xpomarorpadueii. B xauectse anpTepHaTuBsl cMech 11a m NHj
HArpeBajy B TEPMETHYIHO 3aKPHITOM CTEKISTHHOU Ipobupke nnu 6om6e Ilappa npumepro o 60-

120 °C B Teuenue npuMepHo 1-48 4acoB ¥ 1OCIENOBATENHHO BEIIEISUTH AHAJIOTHIHO ONMCAHUIO.
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OMe O
N A
= N N
=" “NH
Bro—, N\ N, L Hoo N
oJ N NH oy /)\NHZ
OH BBrs “ N~0H
BnOC OBn Hd /OH
11b 11

11b B JIXM oxnaxgam mo —78 °C u obpabarsisamm mnpumepHo 4-10 MONApHBIME
skBUBaneHTaMu BBr; B TeyeHne npumepno 1-24 gacoB. CMech oGpaGarsiBanu mpuMepHo 4:1
MeOH-mnpynyHOM ¥ HOJOTPEBald PacTBOP X0 KOMHATHOH TeMIepaTypsL. PactBopurens
yZAansind B BakyyMme W oOpaGaTeiBamu cMech KoHIeHTpuposaHHbIM NH4OH ¢ mocmemyrommm

yzAaneHueM pactsopurens (x3). Cmecs ounmany obpaenso-dasuoit BOXX, nomrydgas 11.

Coenunenue 12

12a 12b

Coemunenne 12a (nmomydeno cornaceo J. Org. Chem., 1961, 26, 4605; 10.0 r, 23.8
MMOJIb) pacTBopsuii B 6e3sogrom JIMCO (30 mir) u momemanu B atmocdepy asora. JnGasisum
yKCycHBIH aHruapun (20 1) M mepeMeNIHBAIH CMeCh E TeueHHe 48 4 IpH KOMHATHOM
temueparype. Ilocne 3aBepmenus peaxkmuu no manaeiM XX/MC, cmech BimBamu B 500 M
JIENAHOH BOAbI W NepeMelmmMBaiM B Teuenme 20 MuH. BomHBIA Cclnoff 3KCTparmpoBaiu
srunaneraToM (3 x 200 mr). OpraHudeckue SKCTPAKTH! OOBEAMHAIA U IPOMBIBATH BOLOH (3 X
200 mu). Bommpli cioit yaansuim, OpraHMdecKde BEINEecTBa BBICYIIVBANM HaJx Oc3BOIHBIM
MgSO4 u Bemapmeamu mocyxa. OctaTok momemam B JIXM M 3arpyKald Ha KOJOHKY C
ciukareneM. Koneunsid npomykr 12b ounmanu, smoupys 25% EtOAc / rexcaHoM; BBIXOZ
cocraBun 96%. "H-SIMP (CD;CN): & 3.63-3.75 (m, 2H), 4.27 (d, 1H), 4.50-4.57 (m, 3H), 4.65
(s, 3H), 4.69-4.80 (m, 2H), 7.25 (d, 2H), 7.39 (m, 13H).
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NH,
AN
\ :/N
0 N
I = BulLi, TMSCI
0 0
Bn Bn THF
12b 12¢
7-6pomnuppono[2,1-f][1,2,4]rpuasun-4-unamun (momygeHHbIH COTJIACHO

WO02007056170, 0.5 r, 2.4 mmonb) cycneHmupoBamu B OezpognoM TI'® (10 wmu). Ilpum
IepeMelBaHuN B arMmocdepe azora gobaBmum TMSCl (0.668 wmi, 5.28 Mmonb) u
repeMemuBagy cMech B TedeHHe 20 MUH OpH KOMHATHOH TeMIepatype. 3aTeM peakIuio
oxnaxam 10 -78 °C u MeieHHo no6asisum pactsop Buli (6.0 mu, 1.6 H. pacTBOp B rekcane).
Peakunio nepemermmvBamd B Tedenue 10 mun mpu -78 °C u 3areM moGaBisuiM JakToH 12b
noMomnsio mmpuna. [locne 3apepmenns peakmum no gaHEeiM LC/MS s rameHus peaxiun
J06aBIUIH YKCYCHYIO KUCIOTY. PacTBOpUTeN yaansumz Ha pOTOPHOM MCIAPUTETIC ¥ MIOMEIan
ocratok B 50:50 cmecp muxnopmerad / Boma (100 mu). Opranmueckue ciiow coOHpamnd U
IPOMBIBAJIA JONONHUTENLHBIME 50 M BoApl, BeICYmMBaIM Hax OesBogHeiM MgSOs4 u
¢ursTpoBany. BeimapuBaHue U 09KCTKa KOIOHO9HOU xpoMarorpadueit (0 -50% EtOAc: rekcan)

obecnieunBamu norydenue 1:1 cmecu anoMepos 12¢; 25% seixon. LC/MS (m/z: 553, M + H).

12¢ 12d

Coenunenue 12¢ (0.4 1, 0.725 Mmonp) nepeMermmBaiy B 1:1 cMecH yKCyCHOM KUCIIOTH 1
meranona (10 mm) B Teuenwe 12 4. Ilocne 3aBepmenua peaknuu o AaHHeiM LC/MS,
PacTBOPHUTEIH YIALUTH B I'TyGoKoM BakyyMe. OCTaTOK IIOMEIIaNy B JUXJIOPMETAH U 3arpy Kain

Ha KOJIOHKY ¢ cuimkarenreM. CMech aHOMepoB amonpoBaiti ¢ 0-75% rpajueHToM 3THIAIETaTa W
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rexcana ¢ 51.4% Bexonom coemuaenus 12d. "H-SIMP (CDsCN): & 2.87 (s, 3H), 3.58-3.79 (dd,
2H), 4.11-4.19 (m, 1H), 4.23-4.33 (m, 1H), 4.39-4.42 (m, 1H), 4.49-4.60 (m, 3H), 4.68-4.73 (m,
2H), 6.22 (bs, 2H), 6.72 (d, 2H), 6.79 (d, 1H), 6.84 (d, 1H), 7.17 (m, 2H), 7.39 (m, 13H), 7.84 (s,
1H).

HO
H,, 10% Pd/C

CH30H / AcOH

12d CoeaunHenue 12

Coemunenne 12d (0.150 r, 0.265 mmoms) pactBopsuv B 1:1 cMecu MeTaHOJIA B YKCYCHOH
xuciotsl (20 mi). Jo6asmsm 10% Pd/C (150 Mr) u Tpwkasl IpoRyBaiu PEaKIIMOHHYIO CMeCh
asoroM. IIpu mepeMenMBaHWMM BHOCWIH Ta3000pa3HBIN BOJOpox. Peakmuro nepememmuBand B
arMocdepe Bomopoma B Teuenue 16 9. Ilocme 3aBepmieHus peakuuy no jgasHeiM LC/MS
OT(GUIBTPOBHIBAIN KATAIN3aTOP M YNAIAIM PAcTBOpHUTENd B BaKyyme. OCTaTOK IOBTOPHO
pacTBopsu B cMecu Bomel M TOA (mommepxuBas pH ~10), m odummanun oba amomepa
npemnaparusHoii BOXKX B HeliTpansHO# cpese ¢ o6muM BEIxomoM 51%. 'H-SIMP coenuuenns
12 (D,0): & 3.16 (s, 3H), 3.69-3.84 (dd, 2H), 4.07-4.10 (m, 1H), 4.22-4.24 (m, 1H), 6.74 (d,
1H), 6.78 (d, 1H), 7.70 (s, 1H). 'H-IMP npyroro ansga-anomepa (D,0): & 2.87 (s, 3H), 3.58-
3.84 (dd, 2H), 3.99-4.09 (m 1H), 4.30-4.38 (m, 1H), 4.49 (d, 1H), 6.75 (d, 1H), 6.82 (d, 1H),
7.69 (s, 1H).

Coenunenne 13

TMSCN,
BF4-Et,0

DCM
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Coenunenne 12¢ (0.28 r, 0.51 mMomns) pacTBOpsuid B GE3BONHOM AMXJIOPMETAHE U
noMmem@ana B arMoctepy asora. Jlobasmanu tpumerwicrmammmanuy (0.35 M) u oxuaxaanu
cmecs 10 0 °C. Iocne nepemervBanust B Tedenne 10 mun go6asisum s¢upat TpudTopuaa Gopa
(50 MxiT) M OCTaBIIAIH PEeaKIMOHHYI0 CMECh HarpeBaThCs ¢ KOMHATHOW Temmeparypsl. Ilocie
3aBepIleHMs peakiuyd 1o JasHBIM LC/MS mns ee ramieHus R00aBIsUIM TPUMETHIAMHUH U
yIAIlUIA PAacTBOPHUTENM Ha POTOpPHOM Hcmaputene. OCTarok IOMEWand B AUXIOPMETaH M
3arpy>kajli Ha KOJNOHKY ¢ cuimkareneM. Cmeck aHoMmepoB amoupoBatn ¢ 0-75% rpaaueHTOM
sTHIaneTaTa M rexcana ¢ 37% seixogoM 13a. 'H-SIMP (CDsCN): & 3.61-3.90 (m, 2H), 4.09-
4.19 (m, 2H), 4.30-4.88 (m, 7H), 4.96 (d, 0.5H), 5.10 (d, 0.5H), 6.41 (bs, 2H), 6.73-6.78 (m, 1H),
6.81-6.88 (m, 1H), 7.17 (m, 2H), 7.39 (m, 13H), 7.86 (s, 0.5H), 7.93 (s, 0.5H).

BCl;

DCM

13a CoenuHenne 13

Coenaunenne 13a (0.70 mr, 0.124 MMoib) pacTBOps B Ge3BOXHOM AuxiopMmeTane (2
M), noMemanu B aTMochepy asora M oxnmaxpamd xo -78 °C. Jlo6asmsmu 1 H. pactBOp
Tpuxnopuzaa 6opa B auxnopmerane (0.506 M) 1 nepeMEIINBaIN PEAKIIHOHHYIO CMECh B TCUEHHE
1 9 npu -78 °C. Ilocie 3aBepiueHus peakuuu 0o AaHEsIM LC/MS s ee rameHus mo0aBisid
MeTaHoJI. PeakIMOHHYIO CMECh OCTaBIIUIN HarpeBaThCA 10 KOMHATHOM TEMIIEPATypHl W 3aTeM
yOAIUIA ~ PacTBOPUTENIM HA POTOPHOM HCHapurene. AHOMEpPHl NPOAYKTa  OYHIIAIIM
npenapatusHoit BOXKX ¢ o6mmm BexogoM 74%. 'H-SIMP Coenunenus 13 (D20): 6 3.65-3.75
(dd, 2H), 4.12 (t, 1H), 4.29 (q, 1H), 4.80 (d, 1H), 6.97 (d, 1H), 7.14 (d, 1H), 7.93 (s, 1H). 'H-
SMP npyroro amsda-anomepa (D.0): 6 3.72-3.93 (dd, 2H), 4.16-4.19 (m, 1H), 4.60-4.62 (m
1H), 5.01 (d, 1H), 6.95 (d, 1H), 7.28 (d, 1H) 7.96 (s, 1H).
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5 Coennnenue 14

12¢ 14a

AcOH

14

Coenunenne 14 MOXHO moay4uts U3 12¢ aHAJNOTMYHO CIIOCOOY, MCIOIL3YEMOMY s

cunresa Coenuuenusn 4.

10 Coeaunenne 15

bCM

Coenunenne 15 MoxHO DOMyduth u3 12¢ aAHAJIOTHYHO ONMCAHHUIO IIOIYyYCHHS
Coenunaennsn 13 3a ucxmoyenueM Toro, yro BMecto TMSCN ucnons3oBama TMSN3.

Coenunenue 16
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5
16
Coenunenne 16 MOXHO NOTyd9uTh M3 12¢ AQHAJIOTUYHO ONHCAHUIO IOJYYCHHS
Coemunennd 13 3a uckimouyenneM Toro, 910 BMecTo TMSCN wucrons3osann TMS-anetumen.
10

Coenunenue 17

17

Cmecs mpumepro 0.05 mMvons Coeaunenus 5 u npumepro 0.5 mi Tpumerundocpara

15 repmern4yHo 3aKkphlBaJd B KOHTeWHepe Ha IpuMepHo 1-48 wacoB. Cmech oxiaxgamd IO
TeMIepaTypsl oT HpuMepHO -10 1o mpuMepro 10 °C u acGasmum mpumepso 0.075 MMOIB
xnopokucu ¢ocopa. Yepes npumepro 1-24 gaca peaxumro racwam npumepro 0.5 mn 1 M
OuxapOoHaTa TeTpadTHIAMMOHMA ¥ BHICISUIM LENeByl0 (pakiuio aHHMOHOOOMEHHOM
xpomatorpadueri.  3atem  obecconmuBamu — HeneBble  ¢pakuuup  oOpameHHO-(asHOM

20  xpomarorpadueii, momyqas Coexunenne 17.
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Coenunenue 18

18

Coenunenne 17 (nmpumepso 1.19 MMONB) BHICYIIMBAIM Haj HEHTOKCHAOM (ocdopa B
BakyyMe B TedYeHUE HOYM. BBICYLICHHEIH MaTepual CYCNEHIMPOBAIM B NPUMEPHO 4 M
6espoguoro JIM® u mpumepro 4.92 mvons DIPEA. JloGasnamu mpumepHO 7.34 MMOIb
usonponmIxiIopmeTunkapbonara (Antiviral Chemistry & Chemotherapy 8:557 (1997)) u
HarpeBald CMeCh NpHUMEpPHO a0 25-60 °C B Teuenme Bpemenwm mpumepHO oT 30 MMH 10
npumepHo 24 wgacoB. Ilpekpamiann HarpeB Ha mnpumepno 1-48 4 u OT(HUIBTPOBEIBAIN
peakiMonHy0 cMech. OmibTpar pasbasnima oo, Coenmuenue 18 (bpaKuHOanOBaﬁn B
CH,Cl,, BHCYIIMBAIN U BHINAPABAIIN OPTaHAYECKUH PACTBOP M OUMILATH OCTATOK 0OpalieHHO-

daznoit BOXX, Beigenss Coenunenne 18.
MomnodochopamunaTHbIE NPOJIEKAPCTBA

Heorpanuauparomue npuMeps MoHOMochOopaMIIaTHEIX POJIEKAPCTB, HAXOMAIHUXCSA B

paMKax HaCTOAUICTO I/I306peT €HHA, MOXXHO ITOJIYYHTH COIJIACHO obmiei Cxeme 1.
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Cxema 1
i
Icl) RY O Ar0—~ll3——CI
ao—p—ci  + PN — NH
c|:| Hol  Z, o-R RY... O
RX R
o}
19a 19b 19¢
RS
X1
0] 2
A0 // Xy
/P\o \ N
o NS
19¢ Ry, NH fRg N ke
3 1
Rx —0 R S R
\ =~ -
4 R R* R2
19d ‘ 19e

O6mas nponexypa BKIOYaeT peakiyio comu 3¢upa amuHOKMcHOTH 19b, Hampuwmep,
comu HCl, ¢ apumpuxiopdocharom 19a B NPHCYTCTBUH NPUMEPHO OT ABYX IO JECATH
SKBHBAJICHTOB IOAXOJAIICTO OCHOBaHMA C HoiydeHueM Qocopamumara 19¢. INomxomsarmue
OCHOBaHHA BKIIOYAlOT, B YHCIE IPOYEro, MMMIA30Jbl, IMPHUAWHBI, HAPUMEDP JIOTHIAH U
DMAP, tpernunsie amunsbl, Hanpumep TpudTuinamMua u DABCO, u 3aMellcHHBIE aMUIHHEI,
Hanpumep DBN u DBU. Oco6GeHHO IpeAnodTHTENbHE TPeTAIHbIE aMUHEL. [IpeAnodTUTeIBHO,
OPONYKT € KaXAOr0 3Talla HCIONB3YIOT HENOCPEACTBEHHO B IOCIEAYIOIIMX JTamax 0e3
MepeKpHUCTAIUIA3AIMH WiIH XpoMaTorpadupoBanmsi. KoHKpeTHEIE HEOTPaHUIHUBAIOIIUE IIPUMCPEI
19a, 19b u 19c¢ moxuo Haiitu B WO 2006/121820, comepskaHme KOTOPOro IOJHOCTBIO
BKIIOUEHO B HACTOAINEe OIMCaHWe IIOCPeACTBOM cchbUikd. Hyxneosumaoe ocHoBanue 19d
pearupyer ¢ dochopamumarom 19¢ B IpUCYTCTBUH HOAXOIAIIEro OcHOBaHUA. Ilomxonsimue
OCHOBaHUS BKIIIOYAIOT, B YHCIE IIPOYETrOo, MMHAA30JIbI, IHMPHIUHEI, HAIpUMep IIOTHANH M

DMAP, tperuunbie amuubl, Hanpumep TpudTwiaMuH u DABCO, u 3aMenieHHbIE aMHIUHEL,

Hanpumep DBN u DBU.. IIpogyxr 19¢ MOXXHO BBIOENUTH IyTEM NEPEKPHUCTALIM3ALMHUNA H/WIH

xpomarorpadun.
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Coegunenue 20

[pumepro 3.1 MMoIb heHMIMeTOKCHanarundochopxaopunara (IOIy4eHHOTO COITIACHO
McGuigan et al, J. Med. Chem. 1993, 36, 1048-1052) B pumepno 3 min TI'® mobasiamm
cmecu mpumepHo 0.5 mmons Coegunenust 11 u npuvepHo 3.8 Mmonb N-METHIMMHAA3071a B
npumepdo 3 w1 TI'®. PeakunoHHYI0 cMech IIEpEMCIIUBAIM B TeUeHHE IPUMEPHO 24 4 H
YU PACTBOPHUTENb NPU MOHIKCHHOM JaBieHuH. OCTaToK ouMIam oOpalieHHO-(asHOM

BOXX, nonyqas Coennnenne 20.

Coequnenue 21

Cl

21

I[Ipumepro 3.1 MMOJE  4-xnopdenmi-2-npomuiokcrananmwidochopxiopuaara

(nomyuensoro coriacHo McGuigan et al, J. Med. Chem. 1993, 36, 1048—1052) B npumepHO 3 MII
TI'® noGasiasmn k cmecu upuMepHOo 0.5 MMons Coenunenns 5 u npuMepHO 3.8 Mmonb N-
MeTwianMuAa3ona B npuMmepHo 3 mu TI'®. PeaknuoHHYI0 CMECH NEpEMENMBAIM B TCYCHME
NpUMEPHO 24 9 W yOaUIM PacTBOPUTENH IPH TOHIKEHHOM JaBieHMH. OCTAaTOK OYHINAIM

obpaterHo-paznoit BOXX, nomydas Coequnenne 21.
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Coenunenue 22

Cmecp mpumepro 0.52 mmons Coenunenus 13 u npumepno 12 MI OCyIIEHHOTO
aneToHa, mpuMmepHo 0.7 Mm 2,2-IMMETOKCHIIPONAHA W OpuMepHO 1.28 MMombs au-n-
HUTPO(GeHNIPOCHOPHOH KMCIOTHI HEpPEeMCIIMBAIN B TEYCHHE OT NPHUMEPHO 24 49acoB 10
IIPUMEPHO CeMH CYTOK. Peakumonnyro cMech HeliTpamizosaimu npumepro 20 mi 0.1 5. NaHCO;
W BHINApuBaTy aueroH. LleneBoil Martepuan (pakmuOHEPOBaIM B Xiopodopme, pacTBOp
XJ10po)opMa BEICYIMBAIH U HCHApsiii pacTBoputels. CoenmHenne 22 BEUIEIUIN U3 OCTATKA C

IIOMOMIBIO TPATUITUOHHBIX CPEACTB.

Coennnenue 23

23

Pacreop npumepno 0.53 mmons Coexnuenns 22 8 npumepHo 5 Mit JIM® o6pa6aTLIBann
npuMepHo 1 M 1 M pactsopa tper-6yTrnmaramiixiopuna B TT'®. Uepes IpoMexyToK BPEMEHH
npuMepHO oT 30 MUH 10 IPUMEPHO 5 JacoB AOGABIAIN PacTBOP IpUMepHO 0.65 MMOIL mpanc-
4-[(S)-maprma-4-wi]-2-(4-auTpodenokcu)-2-okco-1,3,2-mrokcabochopunana (Reddy,
Tetrahedron Letters 2005, 4321-4324) u nepememMBami peakIMOHHYIO CMECh B TEYEHHE OT
HPHMEPHO OJHOTO 10 MpUMEpHO 24 Yacos. PacTBOp KOHIEHTPUPOBAIM B BaKyyMe H OUHINATH

0CTaTOK XpoMaTorpadueit, monyuas Coenunenue 23.
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5 Coenunenue 24

24
PactBop mpumeprHo 70% BogHOH TpU(MTOPYKCYCHOH KHCIOTHI OXiaxpamu a0 0 °C u
o6pabareiBanu mpuMepHo 0.32 Mmons Coequnennst 23 B T¢4eHME IPHUMEPHO OT ORHOIO a0 24
10 gacoB. PacTBOp KOHIIEHTPUPOBAIH, OCTATOK OYHINATH XpoMaTorpadueil, nomydas Coexunenne

24.

Coequnenue 25

15 25
PactBop mpumepno 1.56 mmons Coexnnenns 24 B npumepHo 15 Mn TT'® obpabaTsiBamm
npumepHO 4.32 MMone CDI. Yepe3 npoMeXyTOK BPEMEHH OT IPHMEPHO OXHOTO JO MPUMEPHO
24 wacoB PacTBOPWUTENh BBIIAPHBAIM M OYMINAIM OCTaTOK Xpomartorpaduel, mnomydas
Coenunenne 25.
20

Coeannenue 26

Cl
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5 IIpumepno 3.1 mmons 4-xmopdennn 2-3rokcuananuiadochopxiopumaara (noﬁyqennoro

cormacio McGuigan et al, J. Med. Chem. 1993, 36, 1048-1052) B npumepno 3 mu TT'®

nobapmsamn Kk cmecu npuMepHo 0.5 Mmone Coemunenmsi 4 u upumepHo 3.8 mMmomp N-

MeTuIMMHIa3ona B npuMepHo 3 Mi TT'®. PeakumoHHYI0 cMech TepeMelIMBald B TEYCHHUE

IPUMEPHO 24 9acoB ¥ yAa/UTH PaCTBOPHUTEND TP MOHMKEHHOM JaBieHnn. OCTaTOK OYMINAIH

10 oOpamenno-dasnoit BOXKX, nonyyas CoenuHenue 26.

Cdennnenne 27

27

15 Pacteop Coepunenns 26 B JIMCO o6paGatsiBaiy IPUMEPHO 3 MOJIL-3KBHBAICHTAMU

TpeT-OyTOKCHAA Kalud B T€YCHUE IPUMEPHO OT 15 Mun 10 24 dacos. Peaxumro racumu 1 5. HCI

u Beiiersun CoenuHenne 27 oOpamenHo-¢asznoit BOXX.

Coeqnnenne 28

NH,
N
; N
o\ o \ N, JN
Bn N= TMSCN
OH
iz BF;-Et,0O
_ o O‘B 3 EL
n n
10c 28a
BCls

20 28
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5 Coegunenne 28 nomyyanu ananormaso CoenuHenuro 5, ucnonssys Coenunenne 10c B

KadeCTBC HCXOAHOT'O MaTepHaia.

Coenunenne 29

10 29
Coennnenne 29 norydam aganorundso Coegunenmio 17, ucnonssys Coenunenue 28 B

Ka4geCTBC NCXOAHOr0 Marcpuaia.

Coeannenne 30

NH,
X
\ N
o \Nél
4
q \ CN
HO"]IDI\O bH
15 o

30
Coenuuenue 30 momydamu, oOpabareiBas CoenmHennme 29 npumepHo 1-5
skeuBatenTaMu DCC B mwpuauHe W HarpeBas pPeakuMOHHYIO CMeCh C OOpaTHBIM
XOJIOMWIBHAKOM B TE€YEHHE OT IPHUMEPHO OJHOro xo npumMepHo 24 gacos. Coexunenue 30

20  BBLICIAIM C IIOMOIIBIO TPaJUITHOHHBIX HOHOOOMEHHOM U 0Gpamenno-dasnoit BOXKX.

Coeaunenue 31

O—~~_b_ & =
0-f—0 ©oH
o
31
25 Pactsop npumepro 0.4 myvons Coegunenns 30 8 npumepro 10 mu IM® o6pabatsiBanm

npumepro 0.8 mmoms DIPEA w npumepro 0.8 MMONb XJIOpMETHIM30ONpONUIKapOOHATA
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5  (W02007/027248). PeakioHHYI0 CMeCh Harpesaid OT HpuMepHo 25 mo npumepro 80 °C B
TedeHHe NpUMEpHO OT 15 MuH 10 mpumepHo 24 gdacoB. PacTBopurens yAaisiu B BaKyyMme U

ounmianu ocratok BOXKX, noryuas Coequnenne 31.

Coenunenne 32

NH, NH,
BnO. N\_N. =
/)\SOZMe

§
o N sMe BnO O\[N N
OH OH
R —_— Lt

”
-,

BnO  ©OBn MCPBA BnO  ©Bn

10b 32a
NH;
NH, NH,
Nﬁ/k\,Nk NQ‘)%N
HO \ BnO N\
o ¥ N7 NH, BBr o ¥ N\NANHz
OH - ~OH
- . o_
HO  ©OH BnG  ©OBn
32 32b

10
Coenunenne 10b pactBopsiin B JIXM 1 oOpabaTeiBaii INPUMEPHO ABYMA-YETHIPHMS

MoJsIpHEIME 3kBuBanenTam MCPBA B TeueHue npuMepro 1-24 gacos. Cmech oOpabaTsiBaiu
gaceimenssM pactBopom NaHCO; m sxctparupoBamm pactBop EtOAc. Opramwgeckuit cioi
HPOMEIBA/IM HACHIICHHEIM PAacTBOPOM H COJAHEIM PAacTBOpOM H BRICymmBamu Hal MgSOs.
15 PacTBopuTens yHalsuld B BaKyyMeé H OYHINANM CMech Xpomarorpadueif, momydas 32a.
Coenunenne 32a MEpeHOCHIN B CTAJIBHOM PeakTop BBICOKOIO JABICHHA M OXJIXKIAIA IpH -78
°C. Xumkuii ammuak cobupamu mpu -78 °C um mobGasimsuin B peaktop. Peakrop repMeTHIHO
3aKpHIBAM M HATPEBANM O KOMHATHOM Temneparypsl. CMech Harpeami npuMepHo 1o 50 °C B
TeueHue IpuMepHO 24 4. Brimyckams ra3 u Beimesum 32b ¢ moMomipio XpomaTorpadum.
20 Coennnenne 32b mpespamanu B Coenunenue 32 aHanoruyso mnpespamennio Coequnenus 2a

B Coenunenue 2.
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5 Coenunenue 33
NH, NH,
N SN N= XN
BnO \_N. L BnO \_N. Al
o N "NHz rysen W/O N” “NH,
CN - CN
S BF3- N
BnO  ©OBn ELO BnO  ©OBn
32b 33a
BCl,
NH,
N\ \N
HO N\ _N.
o N/)\NHZ
“ICN
HO  OH
33

Coennnenne 32b npespamamn B Coegunenue 33 aHAJOrMYHO IPEBPAIICHHIO

Coenunennsn 2a 8 Coennnenue 5.

10 Coenunenue 34

NHDMTr

34

Coemunenne 33 (npumeprHo 0.22 MMonp) pacTBOpsUId B OE3BOAHOM IHPHIUHE

15 (umpumepro 2 M) u pmobGaBmwum  xmoprpuMmerwicwiad (nmpumepro 0.17 wmi). Cwmecs
TIepeMelHBaI Iy TeMIepaType oT Ipumepro 0 xo npumepHo 25 °C B Teuenue ot TIPUMEPHO
ogHoro jxo mnpuMepHo 24  gacoB. Jlo0GaBiustd  HOMOJHHUTENRHOE  KOJIMYECTBO
XJopTpuMeTHiIcHIana (mpuMepHo 0.1 MI) ¥ epeMeIBaIi PEaKIMOHHYI0 CMECH B TEUEHHE OT
IpUMEpHO ofHOro Jo mpuMepHo 24 4acoB. IlocnemoBarencHo moGasnama  4.4°-

20  pumertokcuTpuTIIXIOPUA (IpuMepHO 0.66 MMons) 1 DMAP (ot npumepso 0.11 10 npumepHO

0.22 mmounp). CMmecs HepeMeIIUBaIA B TEYCHUE OT IPUMEPHO OJHOTO IO IMPHUMEPHO 24 4acos.
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5  Jo6asmum pactsop TBAF (1.0 M, npumepro 0.22 mu1) B TI'® u nepemenmBaiyg peakiiHOHHYIO
CMECh B TEUEHHME OT IPUMEPHO OAHOrO 10 NpumepHO 24 uvacoB. Cmech (paxirOHHPOBAIN
MEXAy dTHIaneraToM u Bofoi. Cnol aTuianeTaTa BRICYIIMBAIN K KOHICHTpupoBaau. OcraTok
oumiamy xpomarorpadueit, morydas Coenunenue 34, KOTOpoe MOKET OBITH CMECBI0 MOHO- M
JTUMETOKCUTPUTUIMPOBAHHBIX COSIVHEHUN. |

10

Coenunenne 35

35
Cwmecs npumepro 1.25 mmons Coegunenust 34 u npumepHo 1.9 MMons TpUITHIAMMOHUKR-2-
15 (2,2-mumermn-3-(Tputwiokcu)nponadomwrtio)stmipochonara (W02008082601) pactBopsn B
O6essomHoM nupupuHe (npumepHo 19 wmim). ITo xammsM  goGaBisuid  XJIOPaHTHAPHUI
TPUMETHIIYKCYCHOM KHCIIOTHI (IPUMEPHO 2.5 MMOJIB) IIPH TeMIlepaType OT mpumepHo -30 1o
npumepao 0 °C u HepeMeIInBaly pacTBOp B TE€UEHHE BpPeMEHH OT mpumepHo 30 MuH 10
npuMepHO 24 gacoB. PeaknuoHHyr0 cMech pa30aBisu METIWICHXIOPHAOM H HEUTPaIH30BaIU
20  BomweM xyopuzaoM amMoHus (mpumepHo 0.5 M). Metunenxiopunayo ¢asy BeIIapUBaIH,
OCTaTOK BHICYIIHBAJIN U OYMINAIN Xpomarorpadueil, momydas Coegunenne 35, KOTOpOe MOXET

OBITH CMECKI0 MOHO- 1 JAMETOKCUTPUTUIIUPOBAHHBIX COeIHECHUIA.

Coenunenue 36

'”o‘\yiﬂ/ NHDMTr
S N
— ¢ \ \7/QN

0 0-P-0—\ o N
} / \N/
NH "'CN NHDMTr

25
36

K pactBopy npumepHo 0.49 mmons CoegunHenumsi 35 B Ge3BOIHOM TETpaxJIOpHIC

yriiepoaa (IpUMepHO 5 MII) HO KamiaM gobammsuri OeHswiamuu (mpumepHo 2.45 MMOJb).
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5  PeakIMOHHYIO CMeCh NEPEMENIMBAIH B TEYECHHE BPEMEHH OT IIPUMEPHO OAHOTO J0 HpHMepHO 24
4acoB. PacTBopuTens BhINApUBATM M OYMINAMM OCTATOK XpoMarorpadued, momydas

Coennnenne 36, xoTOpoe MOXET GOBITH CMECHI0 MOHO- ¥ JMMETOKCHTPHTHIMPOBAHHEIX

COEJTUHEHU.
10 Coeannenne 37
HO NH,
S N
\ﬂ 1l \ = N
o 0—P-0 o N, L
NH N N7 ONH,
HO  OH
37

Pacteop npumepHo 2 mmoms Coemunenusi 36 B MeTuiaeHxiopune (npumepHo 10 M)
15 obpabarbiBain BOXHBIM pacTBOPOM TPUPTOPYKCYCHON KucaoTsl (90%, mpumepro 10 MII).
PeakiyioHHyI0 CMeCh IIepeMeNTUBANIY TIPH TEMIIEPaType OT mpuMepHo 25 1o mpumepro 60 °C B
TCYICHHUEC BPEMEHH OT HIPUMEPHO ONHOrO JO TNpHMEpHO 24 dYacoB. PeakuuoHHYIO cMech
Pa30aB/IsIIM 3TAHONOM, JIETyYHE BEMIECTBA BHIIAPHBAIA U OUAIIATA OCTATOK XpoMatorpadueii,
noxydas Coeaunenne 37.
20

Coenunenue 38

25 Ilpumepro 90 MM Coenunenns 14 B TI'® oxmaxnamt g0 mpumepso -78 °C m
A00aBISUIM OT NPUMEPHO 2.2 10 NpUMEPHO 4.4 SKBUBAICHTOB mpem-OyTHIMATHANXIOPHIA
(mpumepro 1 M B TT'®). Cmech Harpesamn 1o npumepro 0 °C B Teuenue npuMepHo 30 MuH B

CHOBa OXNaxuamu 1o mpumepHo -78 °C. Io kamism mo6asisumm pactBop (25)-2-{[xmop(1-
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denokcu)pochopmilamuno }nponmnuBaigoata (W0O2008085508) (1 M B TI'®, mpumepro 2
SKBHUBaJeHTa). [Ipexpammany oxjlaKAeHHE U TepeMeIINBaIl PEaKIHOHHYIO CMECh B TEIESHHE OT
IIPUMEPHO OJHOTO A0 IPHUMEpHO 24 dacoB. Peakiuro racuau BOIOH M 3KCTParupoBalld CMECh
STUJIANETaTOM. OKCTPaKTHl BHICYIIMBAIN ¥ BIIApPUBAJIH, OCTATOK OYMIIAIY XpoMmarorpadueii,

nonxydas Coenmnenne 38.

Coeaunnenue 39

NH2 NH2
AMBPOMIMAAHTOMH
TR R
OV I (Y
N o/ N
NH2 NHZ
39a 39

Pacteop npumepno oxsoi yactu Coennnenus 39a (Patil, et al. ; Journal of Heterocyclic
Chemistry 1994, 31(4), 781-6) B Gespomuom JIM® oxnaxmamu xo npumepuo -20 °C u B
HECKOJIBKO 3TanoB Ao6asism npumMepHo 0.5 gactu 1,3-mubpom-5,5-mumerunrunanronna. Yepes
npuMepHO 1-24 daca mo0aBIUIM HaCHIIEHHBIM BOJHBIA PacTBOP THAPOCYIbGHUTA HATPHA H
BBIZICISUIE TBEPAOE BEUIECTBO (QUILTpoBaHWEM. TBepAble BemecTBa (HpaKIMOHUPOBAIU MEKITY
3TUIIALETATOM K pa30aBlICHHBIM BOJHBIM pacTBOpoM KapOoHaTa HaTpus. OpraHmdeckyro (asy
OpPOMBIBAIM DPa30aBICHHBIM BOJHBIM PAacTBOPOM KapOoHaTa HATPHSA, 3aT€M BBICYLIMBAIM U

KOHIICHTpHpOBaIH, noixydas Coenunenue 39.
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5 Coennnenne 40

~4 akB. TMSCI 0 N,
~5 3kB. BuLi \;/O OH N/LNH2

—_——

PactBop npuMepHo omHod dYacth 39 M NpPUMEpPHO  YETHIpEX  YacTed
TpuMeTmwicuIwixiaopuaa B TI'® nepememmupanu npu npumepHo 20-60 OC B Teuenue BpEMEHH OT

10  opumepro 30 MUHYT A0 IPHUMEPHO IIECTH 4YacoB. PacTBop oxiaximamd A0 TeMIepaTyphl OT
npumepHo -70 xo npumepHo -100 °C u n1o6Gasisiid pacTBOp NPUMEPHO IIATH YacTel Oy THILIMTHS

B rekcade. Cmycts or nmpumepHo 30 MHH [0 HNPHUMEPHO TPEX YacOB PEAKIMOHHYIO CMECh
ocraBiui HarpeBarkes m0 O °C B TedeHME IPUMEPHO TPeX 4YacoB. Peaknuio racuiu
HacwImeHHBIM pactBopoM NaHCO; um akcTparupoBamu cMmech d¢upoM. DPHUpHBIE 3KCTPAKTHI

15 npombIBamM COJITHBIM PacTBOPOM, BHICYIIMBAJIN M BBIIApPHBAIN PacTBOPUTENH, nomydas 40a,

KOTOPOE 3aTeéM MOXHO OBLIO OYHCTUTH XpoMaTorpadue.

20
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5 PactBOp OnHOM wacTu 40a B JuXIOpMeTaHe OXJIAXJaad JI0 Temmeparypsl ot -100 fo -
npumepro -70 °C. Ho6asmsum 1.0 M pactsop BCls B suxnopmerane (mpumepHo 10-20 gacteii) u
HepeMeIuBal PEAKIFOHHYI0 CMECh B TeUCHHe OT HmpuMmepHo 30 MUH 0 IPUMEPHO 3 4acoB.
3arem mOOABISUIM CMECh NHPUIMHA W MeraHona (TpuMepHO 1:2) M TaCHIM  PEakKIlvio.
[onyuenHy0 cMeCh MEIJICHHO HarpeBald JO KOMHATHOW TeMIepaTyphl U KOHICHTPUPOBATH.

10 Ocrarox cycmenaupoBanm B InpuMmepHo 27%  pacTBOpe TIMAPOKCHIa aMMOHUA H
KOHIEHTPUPOBAIM. JTOT [POIECC IOBTOPAIM BaXHBL (CTaTOK HOBTOPHO DPACTBOPSIM B

MeTaHOJIe M KOHIEHTPHPOBAIA. DTOT MPOLECC OBTOPsIM ofHOKpaTHO. OcTraTok ovnmtam OD-

BOXX, moxydas 40.

15 Coenunenne 41
NH,
A
Q\ \ :E
O N HO
O
oH NV NH,
—
oz 1. TMSCN
©\/O O\/@ BF;-Et,0
2.BCly
40a 41

Coeannenne 41 Moxuo monyuuts u3 CoenmHenmsi 40a aHaJIOTMYHO IIPOLETYpe

20 momydenus Coequnenus S u3 Coequnenusn 2a.

Coeannenue 42




10

15

20

149

MOpOMIMAAHTOMH
N T o
N, J\IH S N, /NH
N N, B N N\h,
42a 42b

Pacrsop npumepHo onHoit yacti Coennnenus 42a (Patil, et al. ; Journal of Heterocyclic
Chemistry 1994, 31(4), 781-6) B Gespomuom JIM® oxnaxnamu o npumepuo -20 °C u B
HECKOJIBKO 3TanoB jobasmsinu mpumepHo 0.5 gactu 1,3-mubpom-5,5-mumeTunruiantonsa. Yepes
npuMepHo 1-24 yaca 100aBisUIM HACBHIIICHHBIA BOXHBIN PAacTBOp THAPOCYIb(UTa HaTpUi U
cobupamu TBepaoe BemlecTBO (GuubTpoBaHMeM. TBepable BeliecTBa (HPaKIMOHUPOBAIHA MEKITY
STHJIANIETATOM M pa30aBICHHBIM BOIHBEIM pacTBOpoM kapOonara Harpus. OpraHudeckyio ¢asy
IPOMBIBAJI Pa30aBICHHBIM BOJHEIM pPacTBOpPOM KapOoHarTa HAaTpHs, 3aT€M BBICYIIMBAIH M

KOHIIeHTpupoBaiy, roirydas Coexmnenue 42b.

n

O W

42b
O
4 TMSCI ) N H
~4 3KB. o) =
~5 oK. BuLi —\/O OH N/ANHQ
_ =
OO

PactBop 1mpumepHO = omHOH dactu 42b uW nOpuMmepHO dYeTHIpeX  YacTel
tpuMmeTwicwmwixiiopuna B TT'® mnepemenmmBanu npu npumepHo 20-60 °C B TeucHue or
npuMepHO 30 MHHYT A0 DPHUMEPHO IIECTH 4YacoB. PacTBop oxjaXjgamu A0 TeMIepaTyphl OT
npuMepHO -70 xo npumMepHo -100 °C 1 106aBIsuM pacTBOP HPUMEPHO IATH YaCTei Oy THILIATHS
B rekcane. Crrycts Bpems oT npuMepHO 30 MMH IO IPIMEPHO TpeX J9acoB PEaKIHOHHYIO CMECh

ocrapsid HarpeBarbes n0 0 °C B TeueHME NPUMEPHO TpPEX YacoB. Peakuuio racuiu
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5  wacemmeHHEIM pactBopoM NaHCO; m skcrparmpoBamu cMech 3¢gpupoM. DGHUpPHBIE 3KCTPAKTHI
IIPOMBIBAJIM COJLTHBIM PAacTBOPOM, BBICYHIMBAIM W BBHIIApHBalIM pPacTBOpPHUTENb, Homydasd 42c,

KOTOpOE 3aTeM MOXHO OBLIIO OYUCTUTH XpoMaTorpaduei.

@ = NH
O O \ N\ —
OH NH,
—_—
5 % 1. TMSCN E
Q\/O O\/‘O BFyERO MO O
2.BCly
42c 42
10
Coenunenne 42 MoxHO Iomyduth n3 CoeauHedaust 42a aHaJOTHYHO IIPOIEIype
norygenus Coennnenns 5 13 Coennnenns 2a.
Coennnenue 43
NH,
<" N
BnO \_N. BnO
o N M
OH  (CH,=CH),SnBu,
R —_— =
BnO OBn BF;-Et,0 BnG ‘0Bn
2a 43a
1.0
2. NaBH,
15 43

PactBop omuoit wactu Coenunenms 2a B CH,Cl, ofpabaTtsiBaii npuMepHO IBYMS
gactamu BF3;0Et, npu npumepro -78 °C B arMocdepe aprora u IPHUMEPHO TPEMSA YacCTIMHU

(CH,=CH-),SnBu,. TemnepaTypy peakuu NOCTEIIEHHO OBBIIIATNA O K.T. B TEYCHUE IPUMEPHO
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1-4 gacos. CrapmapTHad NpoleAypa SKCTPaKIMK C IOCIEAYIOUMM XpoMmaTrorpadupoBaHueM
no3omsia nonyuauth CoenmHenue 43a. Coexunenue 43a pacTBOpAIM B  METaHONEe M
AuxjJopMerane W oxiaxpamu go mpumepro -78 °C. IlepememmBacMplil pacTBOp MpPOAYBaIn
030HOM B TedeHue mpumepHo 1.5 wacos mpu -78 °C. 3arem pac*risop MPOXYBaJK a30TOM LIS
yAaneHus: 030Ha. 3aTeM HEeOOIBIIMMU NMOPLHAMHU N0OaBuM OOprugpus HaTpus (IpuMepHO 8
SKBHUBAJICHTOB) B TC€YCHHE NpuMepHO 5 MunyT mpu -78 °C. JloGaBisium METaHOI M MEICHHO
HarpeBaId PeakHoHHYy0 cMech 1o npumepro 0 °C. Yepes npumepHo 1.5 9aca peakiuio racuim
HaCBIUICHHBIM PacTBOpoM ruapokapOonata u 3kctparwpoBamu CH)Cl,. OOwnenuneHHbie
OpPraHWYEeCKHE BEIIECTBA TPOMBIBAIM COJSHBIM PACTBOPOM, BBICYIIMBAIH, (UIBTPOBAIM M
YIS pacTBOPHUTENH B BakyyMme. OCTaTOK o9MInany xpomarorpadueii, norydas CoennHeHne
43b. Coenmnenmne 43b MoxHO neGeHsumupoBars aHanoruyno CoexmHeHuIo 2a, moirydas

Coenunenne 43, KOTOPOE MOXKHO B NaJIbHEHINIEM OYHCTUTH XpoMaTorpaduei.

Coenunenne 44

\ = \N
\ Noy BnO-~, \ Noy
OH (CHZ-CH)ZSnBUQ e
\‘ ’/O "/

BnO

BF3-Et20 BnG'
12¢ 44a

1.0,
2. NaBH,

Coenunenne 44 MoxxHO NIOTy4uTh ananoruano CoenuHeHuo 43, UCTIONBL3YS B KAUYECTBE

ucxonuoro marepuana Coenunenue 12¢.
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IlpoTnBOBHpPYCHAS AKTUBHOCTH

Eme omuH acmekr u300peTeHMA OTHOCUTCS K CIOcOOaM TIOHaBICHHS BHPYCHBIX
MH(EKIH, BKIIOYAOMMM 3Talkl 00paboTkH o0pasua win CyObekTa, HpeNHoIoKHTEIHHO
HY>XIIOIIETOCA B IIOJOOHOM N0IaBJICHNUH, KOMIIO3HIKEH COTIaCHO U300PETEHHIO.

B xomTekcTe HacTOAmero u3o0peTeHHA 0OpasIpbl, MPEANONIOKUTEILHO COIEpIKAIIUe
BHPYC, BKIIOYAI0T MaT€PHaIbl IPHPOAHOIO WIHM UCKYCCTBEHHOTO MPOMCXOXKACHMS, TAKHE KaK
JKUBBIE OPraHM3MBI, KyJIbTyphbl TKaHEH MJIM KIETOK; OHOJOrHdeckume oOpaslel, TaKde Kak
006pas1sl 6MOJOrMYECKUX MaTepHaloB (KPOBb, CHIBOPOTKA, MOYa, CIIMHHOMO3TOBAas JKUIKOCTD,
CIe3Has JKUAKOCTB, MOKDOTa, CIIOHa, oOpasipl TKaHeH M T.IL.); nmaGopaTopHbie 00pasIbL
00pasIisl MUY, BOABI MM BO3IyXa; 00pasisl '6I/IOI'Ip011yKTOB,> HaIpuUMep 3KCTPAKTHI KIETOK, B
YaCTHOCTH, PEKOMOHMHAHTHBIX KIIETOK, CHHTE3UPYIOIIUX HCKOMBIH rm/iKonpOTenH; H TIL
OO6BIYHO mpeAnonaraeTcs, 9o 00pasubl COXESPIKAT OPTaHW3M, KOTOPHIA BHI3HIBAET BHPYCHYIO
MHEKINIO, 3a9aCTYIO0 IaTOTCHHBINA OPTaHU3M, HAIIPUMEP OHKOTeHHBIN Bupyc. O6pasIsl MOTYT
colepkathcsl B JIIOOOH cpelie, BKIOYAs BOAY M CMECH OPTraHUYECKMM PacTBOPHTENH/BOJA.
OOpasupl BKIHOYAOT XHBBEIE OPTaHM3MBI, HalpUMEp JIOAEH, ¥ MaTepHaibl MCKYCCTBEHHOTO
MIPOUCXOXKICHUS, HAIPUMEP KYJIbTYPhI KIIETOK.

Ilpn >xemanuu TPOTHBOBHPYCHYIO AKTHBHOCTH COCIHMHCHMI COTJIACHO H300PETEHHIO
MOXKHO HaOII0/aTh JIFOOBIM CII0cOOOM, BKIIIOYAst TIPSMBIC U KOCBEHHBIE CLIOCOOR! 0OHAPYKEHHA
TakoM akTMBHOCTH. Ilpennonaraercs HCHONB30BaHHE KOJNMYECTBEHHBIX, KAYECTBEHHBIX U
HOTYKOJINYECTBEHHBIX CIIOCO00B OIpefeneHns Takoi akTHBHOCTH. OOGBIYHO HCIONIB3YIOT OJUH
U3 BBIIICONHUCAHHBIX CIOCOOOB CKPHHUHTA, OJHAKO TAKKe MOXKHO HUCIIOJIB30BATH JIF0G0# Apyroit
cnoco6, HanpuMep HabmoaeHre 32 PU3NOIOTHISCKUMI CBOMCTBAMM KHUBOT'O OPraHM3MA.

IIpoTHBOBHUPYCHYXO aTHBHOCTE COSTMHEHHUHN COTTIACHO HM300PETEHHIO MOXKHO M3MEPUTD C
NOMOIIBIO H3BECTHBIX CTaHAAPTHBIX METOAMK CKPHHHMHTA. Hampumep, mOpOTHBOBHMpPYCHYIO

AKTUBHOCTb COCIMHEHUN MOKHO H3MEPUTH C IIOMOLIBIO CIICAYIOHIHX o0mux MCTOAUK.

Knerounast uMMyHoeTeKIus GIABHBHPYCOB

Knerxku BHK21 nmu A549 o6pabaThiBaiii TPUIICHHOM, OACYUTHIBAIMA U Pa30aBiIaId [0
2x10° kerox/mn B cpeax Hams F-12 (xretku A549 cells) wm RPMI-1640 (xiretku BHK21) ¢
nobaBkamu 2% 3IMOpHOHATHHOM Obrubeit CBIBOPOTKH (FBS) u 1%
NeHUIUIMHA/cTpenToMumiEa.  2x10* xmetox pacnpesemum B IIPO3pavHbIX 96-TyHOUHBIX

IUTaHIIeTaX UL TKAHEBBIX KyIBbTYyp M noMemanu Ha Houb npu 37° C, 5% CO,. Ha crenyromue
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CYTKH KJIETKM 3apakKal¥i BUPyCaMH IIpH MHOXeCTBeHHOCTH 3apaxenus (MOI), pasnoit 0.3, B
HPHCYTCTBAM PA3IMYHBIX KOHICHTPALU TECTUPYEMBIX COSI(MHCHMHA B TeueHUe 1 yaca mpu 37°
C u 5% CO; na cnenyromue 48 yacos. Kietkn ofHOKpaTHO npomsiami PBS u (uKCcHpOBaIH
XONOJHEIM MeTaHoIOM B TeueHme 10 wmumu. Ilocme [BykpatHOro npoMbiBanums PBS
duxcuposanusie kueTku Onoxuposamu PBS, comepxantum 1% FBS m 0.05% Tween-20 B
TeyeHue 1 vaca mpy KOMHATHOM TeMIiiepaType. 3aTeM NOoOaBisiy pacTBOP IEPBUYHBIX aHTUTEI
(4G2) B xonuenTparmu 1:20 - 1:100 B PBS, conepxamem 1% FBS u 0.05% Tween-20 na 3
yaca. 3aTeM KICTKU TPEXKpaTHO IpoMbisany PBS ¢ mocieyromumM nHKyOUpOBaHUEeM B TCUCHHE
gaca ¢ IgG K aHTWMTENaM MBIIM, KOHBIOTHPOBAaHHBIM C Iepokcupasoi xpena (IIX) (Sigma,
pasGasienue 1:2000). ITocne TpexkpaTHOH NmpoMbIBKA PBS B Kaxayio TyHKY Ha 2 MHHYTBI
noGasmsm 50 MHEKpoIMTPOB pactBopa cybcrpara - 3,3°,5,5°-rerpaMermwibensumuna (TMB)
(Sigma). Peaxmuro racuau nobasnenueM 0.5 M cepHOM KUCIOTHL ILIaHIIETH! CUNTHIBAIMA IIPA
nornomenny Ha 450 HM ans moacyera BHPYCHOM Harpysku. lIlocime m3sMepeHHsA KIETKH
TpeXKpaTHO TpombiBad PBS ¢ mocieayromuMm HHKYOMPOBaHHMEM C IPONUAWA-MOTUIOM B
Teuenue 5 muH. [DraAmer cauTeiBaM Ha puzaepe Tecan Safire™ (Bo36yxnenue npu 537 HM,
smuccus mpu 617 HM) Ans mojcdera KoludecTBa KiIeToK. KpuBEIE «03a-0TBET» CTPOMIIH B
KOOPAMHATAX CPEIHEro MOTJIOMEeH:s OT JiorapuMa KOHIEHTPAIMI TECTUPYEMBIX COEIMHEHW.
ECso paccuuThiBaiM ITyTeM HEIMHEHHOIO pPErpecCHOHHOIO aHaiam3a. MOXHO HCIOJIB30BaTh

ITOJIOKHATEIIHHBIN KOHTPOJIb, HAIIPUMED N—HOHHHﬂCSOKCHHOﬁ}HpHMHHHH.

KeTouHbIii aHAJIN3 IMTONATOTeHHOI'0 AeificTBUA (JIaBUBHPYCOB

JIis OIEHKH aKTHBHOCTH B OTHOINIIEHUH BHpyca 3anajHoro Huma nima Bupyca AmoHCKOro
sHuedamra kietkd BHK21 o6pabaTsiBany TPUIICHHOM U pa30aBisuIM A0 KOHIECHTpanuu 4 X 10°
Kietok/ma B cpene RPMI-1640 ¢ go6askoit 2% FBS u 1% nenunuiuus/cTpenToMunyna. Jins
OLICHKH AaKTUBHOCTH TIPOTHB BHpyca naeHre wierkd Huh7 o6pabaTeiBaii TpHIICHHOM H
pa30aBsIH 10 KOHOEHTparyu 4 X 10° xerox/mn B cpese DMEM ¢ no6askoit 5% FBS u 1%
HeHHILTME/cTpenToMuIaa. KIIeTO9Hy0 CYCIIeH3|I0 pactpenessuy 1o 50 Mukpomrpos (2 X
10* x1eTOK) Ha TyHKY B 96-ITyHOUHHIE IVIAHIIETH Ha OcHOBE nomuMepa PIT ¢ mpo3padHsiM AHOM
(Nunc). KneTkn BHIpanuBaiy B TEYEHHE HOYM B KyJsTypansHoi cpege mpu 37° C, 5% CO,, u
3aTeM 3apaxkanu BupycoM 3amagnoro Huma (manpumep, mramm B956) nnmm BUpyCcoM AMOHCKOTO
sHnedamura (Hanpumep, mramM Nakayama) mpu MOI = 0.3 nmm BupycoM. ieHre (HaIpuMep,

mramm DEN-2 NGC) npu MOI = 1, B puCyTCTBIM Pa3IUIHBIX KOHICHTPAIUH TECTUPYEMBIX
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coeauHeHUH. [nanIneTs!, conepikalye BUPYC U coeanHeHns, HHKyGuposamu mpu 37°C, 5% CO,
B TedcHHE 72 vacoB. B KoHIle HHKYOHpOBaHUI B KaXIyIo JIyHKY gobasmsum 100 MUKpOTHTPOB
peaxtusa CellTiter-Glo™. ComepxuMoe HepeMeImBaiy B TCYCHAE 2 MUHYT Ha opOHuTanbHOM
BCTpsAXMBaTeNle I MHAYKUME JIM3Mca KileTok. [lnanmreTsl WHKYOMpOBagM NpH KOMHATHOM
TeMriepaType B TedeHne 10 MUBYT U141 cTabMIN3aliy JEOMUHECIIEHTHOTO curnana. CIuThIBaHUE
JIOMUHECHCHIMM BBIIONHSJIM C IIOMOINBIO IUIAHINET-pUAEpa. MOXKHO  KCIONB30BaTh

HOJIOKUTEIIBHBIA KOHTPOIIb, HalpuMep N-HOHWIIC30KCHHOMIPUMHULIKH.

IIpornBoBHpYCHAsi AKTHBHOCTH B MO/IeTH HH(EKNUY JeHTe Y MbIIHEi.

Coenvnenns TeCTUPOBAIH in Vivo B MOJENU UH(PEKUWH BUpyca JeHre y Menmei (Schul et
al. J. Infectious Dis. 2007; 195:665-74). Menneit AG129 B Bo3pacte OT IIECTH 0 JECATH HEIEID
(B&K Universal Ltd, Hll, UK) conepxamu B OTHEILHO EEHTHIMPYEMBIX KiIeTKax. Mbimram
HHTpancpuTOHEanbHO BBoqwM 0.4 M cycnensuu Bupyca geHre 2 TSVO01 . O6pa3ubl KpoBu
oTOMpamy IyTeM 3arlasHUYHOH IyHKIHM NOX aHecTesweil msodurypasom. OGpasusl KpoBH
cobupanmu B NpOOHPKH, COmeprKaIllie LUTpAT HAaTpusi B KOHEYHOM Konuenrtpamun 0.4%, u
HEMEIJICHHO LEeHTpudyrupoBann B TedeHue 3 MuHYT npu 6000 g mId HOdydeHHS IIa3MBbL.
IInasmy (20 mumxpommTpoB) pazbaBaumm B 780 mukponurpax cpemst RPMI-1640 u GeicTpo
3aMOpaXMBalld B JKHAKOM a30Te Ul aHamu3a OnsmkooGpazoBanus. OcTaBHIYIOCS ILIa3My
COXPAHSUIM UL ONIPEAEIICHNS YPOBHA IUTOKMHOB U 6enxa NS1. V Mpimeli pa3BuBaiacs BUpeMHA
JICHTe, HapacTaBIllas B TEYEHNE HECKOJIBKUX CYTOK C IIMKOM Ha 3 CYTKH NIOCIIE 3apaXKEeHMSI.

Jind OUeHKHM IIPOTHBOBHPYCHOM AaKTHBHOCTH COEJIMHEHHME COIVIACHO W300PETEHHIO
PacTBOPSUIM B JKHUAKOCTH-HOCHTeNE, Hanpumep, 10% atane, 30% PEG 300 u 60% D5SW (5%
pacTBOp JekcTpo3sl B Boze); wia 6 H. HCl (1.5 skB):1 H. NaOH (pH nosenen mo 3.5): 100 MM
nutpatHoM Oydepe pH 3.5 (0.9% 06./06.:2.5% 06./06.: 96.6% 006./06.). Tpuauars mecrs
meineii AG129 B Bospacre 6-10 Henens pa3aesnunM Ha IIeCTH TPYIIT 1O IHECTs Mbimel. Beex
MBIIIEH 3apakald BHPYCOM JeHre, kak omucaHo Bbime (nes 0). I'pymme 1 BBommmma uepes
XKEITyI09HbIH 3087 110 200 Mi/MbIIIs ¢ 0.2 MIVKT COSXUHEHHMS COTTIACHO H300PETEHHIO /[Ba pasa B
JeHb (OJIVH pa3 PaHo YTPOM M OJHH pa3 MO3JHee B 0CIe00eICHHOE BpEMs) TPOE CYTOK HOAPIL,
HaunHag co qHA O (mepBasd no3a Kak pa3 mepex 3apaxeHueM penre). I'pymmam 2, 3 u 4
AHAJIOTHYHBEIM IyTeM BBOAMIM 1 MI/Kr, 5 MI/KT M 25 MI/KT COeIUHEHMS, COOTBETCTBEHHO.
MoxHO HMCHOIB30BaTh IONOXKUTCIBHBI KOHTposs, Hampumep (2R,3R,4R,5R)-2-(2-amuno-6-

THIPOKCHITYPHH-9-11)-5-THAPOKCUMETHII- 3 -MeTHITETparuapodypan-3,4-a1oi, BBOJIUMBIN

| s v
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gepes JKeryRouHbId 308 1o 200 MII/MBIIE aHATOTHYHO NpeasIAyInuM rpynmnaM. Clexyrontyro
rpymny o0pabaThiBaly TOIBKO KUIKOCTHIO-HOCUTEIEM.

Ha 3 cytku nocie 3apakeHus y Mbleii 6panmu oOpaziel XpoBu npubmsurensHo o 100
MUKPOJIATPOB (C IUTPATOM HATPUS JUIA NIPENOTBPAIICHUS CBEPTHIBAHMA) IYTEM 3arjla3HUIHON
OYHKUIMHE TIOX aHecTe3ued m3odaypanoM. M3 kxaxnoro obpasna KpoBH IEHTpUGYTHPOBaHUEM
mOMy4yamd IUla3My H OBICTPO  3aMOpP@XMBAJIM €€ B OKAAKOM a30T€ Ui aHAIN3a
omnrkooOpazoBanusa. CobparHble 00pa3ubl IIa3MBI IOJBEprajid aHaIKU3y OJImKkooOpa3oBanms
corsacHO omucanuio Schul ef al. AHamM3 MUTOKUHOB TaKXke IPOBOAMIM COTTACHO ONHCAHUIO
Schul. Ypopuu 6enka NS1 aHaqH3upoBamM ¢ HOMOIIBIO JHATHOCTHYECKOTo HaGopa Platelia™
(BioRad Laboratories). VHaukaTopoM NIpOTHBOBHPYCHOI'O JAEHCTBHA SABJLUIOCH CHIDKCHUE
YPOBHEH MTOKUHOB W/uiH ypoBHeH Genmka NS1.

Kak mnpaBuio, npu NIpHMEHEHHH JO3MPOBOK COCIUHEHMH COITIAaCHO H300pEeTEeHuIO,
paBHBIX 5-50 Mr/kr, HabJIFOJa)IM CHIDKEHHE BUpeMuH nnpuMepHo B 5-100 pas, 6oee THIyHO — B

10-60 pa3, naubonee Tunuuno — B 20-30 pas.

Omnpeneaenue 1Csy BI'C

IIpotokon ananm3a: ananu3 nomaMepasbl NS5b (40 M) BemomHIM, K00aBas 28 MK
MOJIUMepasHoi cMecu (koHewHas kouneHtpamus: 50 MM Tris-HCI opu pH 7.5, 10 MM KCl, 5
MM MgCl,, 1 MM DTT, 10 MM EDTA, 4 ar/mMxx MPHK u 75 HEM nmomumepassr A21 NS5b BI'C)
B IUIAHINETHl I aHAIM3a C IOCHEAYIOUMM Jo0aBieHMeM 4 MK THTpa COCAUHCHHS.
IMonumepaszy U coenuHEHHE MpenBapuTeabHO MHKyOupoBanu npu 35 °C B Tteuenue 10 MuHYT
mepex jgobaBnenmeM 8 MK cyOcTpaTHOW cMecH  HYKICOTHHOB  (33P-o-MedeHsrid
KOHKYpDUPYIOIIUN HyKJIeoTHX mnpu koHmeHTpammu Ky #m 0.5 MM ocraBmmxcs Tpex
HykieoTuoB). [Inanmiers! A aHanm3a HakpeIBaIM B MHKyOupoBamu npu 35 °C B Teuenue 90
MuH. 3aTeM cogepkuMoe (PIIFTPOBAIN B BAKYyMe C MIOMOIIHI0 96-TyHOUHBIX (QHIIBTPOBAIBHBIX
wianmetoB DEAE-81. 3arem (bnnmpOBanLﬁme IJIAHIIETHl TIPOMBIBAIIA ~ B BaKyyMe
MHO)KeCTBeHHBIMU  oObeMamu  0.125M  NaHPO,, Boppl u 3TaHONa JI9  yAaJICHUL
HEBCTPOUBILIEHCS METKH. 3aTeM IUTaHmeTs! cyuThiBamy Ha TopCount JUis OHEHKH YpOBHS
CHHTE3a NpOAyKTa II0 cpaBHEHHIO ¢ ()OHOBHIM KoHTpoieM. 3Hauenue IC50 ompemensima ¢
TIOMOIIBIO AMIIPOKCUMHUPYIONIEH TporpaMMel Prism.

IIpeqmodTuTensHO, COCAVHEHMS, ONUCAHHBIE B HACTOAIIEM JOKYMEHTE, WHTHOWPYIOT

nonumepaszy NS5b ¢ ICsy menee 1000 MxM, 6Gonee mpexanogrutensHo — meHee 100 MxM u
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naubonee NpeANoYTUTENEHO — MeHee 10 MxM. Hanpumep, coenunenue 17 o6mamaer ICso MeHee

1 MxM.

Onpenenenne EC5BI'C

PenmukoHHBIe KICTKM BBICEBAIX B 96-TyHOYHBIE IUIAHIIETH! HpH InioTHOocTH 8x10°
KJIETOK Ha JIyHKY B 100 MKJI KyJITypanbHOHN Cpeibl 32 HCKIII09eHHeM renetunuaa. CoeuHeHre
nocnexosarenabHo pasbasimm B 100% JIMCO u 3ateM K00aBIAUIM K KIETKaM NP pa3BeACHUH
1:200, mocturas xoHeuHo# kKoHueHTpanuu 0.5% JIMCO u o6mero o6sema 200 M. [TnanmeTs
nHKyOuposamu npu 37°C B TedeHHe 3 CYTOK, IOCIE Hero YHAISUIM KYJIBTYPAlIbHYIO Cpeny H
KJISTKY JIM3UPOBAM B Jm3upyiouieM Oydepe, IpemocTaBISHHOM CHCTEMOW JONU(EpasHoro
anaymms3a Promega. Crefys MHCTPYKIIMM M3TOTOBHUTENS, K JTU3UPOBAHHBIM KJIETKaM JOOaBIISIIH
100 mxx cybGerpara monudepassl U U3MEPsIIH JIONH(pEPasHyI0 aKTUBHOCTh Ha JIFIOMHHOMETPE
TopCount. IIpenmnoyTurensHo, COSAWHEHNUSA, ONHUCAHHEIC B HACTOAINEM JOKYMEHTE, oblIamaiy
ECso memee 1000 mxM, 6onee mnpeamoutmreqsHo — Menee 100 MxM u  Hambosee
HPEMIOYTUTENTBHO — MeHee 10 MKM.

TunugHele IpUMEpE! aKTHBHOCTH coexuHenuiit @opmyi I-II1 mokazansl B Tabmmie HuKe,
rne A mpencrasiaser ECso memee 1 MxM, B mpeacrasiuser ECso or 1 g0 10 MM, a C
npenctasister ECsoot 10 mo 100 MmxM.

Ne ITpumepa | ECso, MkM
2 . C
3 C
4 C
5 C
6 A
12 B
13 B

HI/ITOTOKCI/I‘IHOCTL COCIUHECHUM COTIIACHO n3o6peTeHmo MOXHO OIPCACINTE C IIOMOHIBIO

CJIICYOIIECIO obmero IIpOTOKOJIA.
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AHAJH3 IUTOTOKCHIHOCTH ¢ IOMOIIBIO KJIeTOYHBIX KyabTyp (Onpenenenune CCS50):

Anann3 OCHOBaH Ha OIEHKE ITUTOTOKCHYSCKOTO lIE?fICTBI/IH TECTUPYEMBIX COCI[I/IHCHI/Iﬁ C

UCITIOJIB30BaHHEM MeTa00IMIeCKOro CY6CTpaTa.

IIpomoxon ananusa ona onpedenenus CC50:

1.

Knerkn MT-2 mommepxusamu Ha cpexe RPMI-1640 ¢ poGaskamu 5% 3MOpHOHANBHON
ObIubell CHIBOPOTKH W aHTHOHOTHKOB.

Kietku pacnpenenwm B 96-myHouHoMm rmanmere (20000 xnerox B 100 mxa cpexsr Ha
JIYHKY) 1 JOGABIISIA Pa3INIHEIC KOHIIEHTPAUH TECTUPYEMbIX COSAMHCHHH B TPEX IIOBTOPaX
(100 Mxi/nysKy). Brimroganmi Heo6pabaTeiBaeMblii KOHTPOI.

HNuxy6upoBaiu KieTkd B TedeHne 5 cyrok mpu 37 °C.

T'oroBunmu pactBop XTT (6 Mn Ha IIaHIIET AL aHam3a) B TEMHOTE B KOHUEHTpAlUH 2
Mr/M1 B pocdarro-coneBom Gydeprom pactBope pH 7.4. Harpepanu pacTBop Ha BOMSIHOK
6ane mpu 55°C B Teuenne 5 mun. JloGasmum 50 MK MeTacynbdara N-metnsndenasonus (5
MKr/mi) Ha 6 M pactBopa XTT.

U3 xaxoil TyHKH [UTaHmieTa Juis aHammsa ygamsm 100 M cpensl v goGasimsumm 100 Mo
pacrBopa cybcrpata XTT. Uuky6uposam npu 37 °C B reuenue 45-60 MuH B MHKyOaTope B
atMocdepe CO,.

To6asmsumn 20 mxn 2% Triton X-100 Ha JIyHKY If OCTaHOBKHM METabOIMYECKOrO
npeBpamenns XTT.

CuuThiBaIY TIOTIIOMEHUE Ipy 450 HM, BerguTas GOHOBEIIH curaan npu 650 HM.

Crponny rpadux NOTJIOMEHUA B IPONEHTaX OT HEoOpalOTaHHOr0 KOHTPOJA M BHIYMCILAIM
spagerne CCS50 kak KOHUEHTPAIHUIO JICKapCTBa, NPUBOAANIYI0 K 50% momaBieHHI0 pocra

kxiaerTok. CunuTany HorjIomeHue TIPAMO ITPOIIOPIIMOHATIBHBIM POCTY KIICTOK.

Conepxcanne BCEX HY6JII/IKaIIHﬁ, IMATEHTOB ¥ IAaTEHTHBIX TOKYMCHTOB, YIIOMHHAEMBIX

BBHIIIIE B HACTOSAMICM OMNHUCAHWHU, BKIIIOUEHO B HACTOAINCC OINMMCAHHUE IOCPEACTBOM CCBUIKH, KaK

ecnd OBl KaxIbId 13 YKa3aHHBIX JOKYMCHTOB OBLT BKJIIOUEH II0 OTHCIBHOCTU IIOCPEACTBOM

CCBLIKH.

Hacrosamee I/I306p€TeHI/Ie OIIMCAHO CO CCHUIKAaMHM Ha pPa3JIM4YHBIC KOHKPETHBIC WU

IPCANOYTUTCIBHEIC BapUaHThI pCallM3alun U MCTOOWKH. O,HHaKO U cuenualiicra B JaHHOH’

06IaCTM TEXHWKW OYEBHAHO, HUTO BO3MOXKHBI pa3NddHBIC BapHAHTHl H  Moaudukanuu

M306peTeHNs, KOTOPBIE TAKXKe OyLyT HAXOMUTBCA B PAMKaX HACTOSAIIETO H300PeTCHMS.
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®OPMYJIA U3OBPETEHUA

1. Coeaunenne ®opmysi I:

®opmyna I

WK ero (hapMaueBTUIECKH IIPHEMIIEMas COJIb,

rae:

xaxeni RY, R%, R, R* wm R® nperncrasnser coboit nesasucumo H, OR?, N(R?),, N3, CN,
NO,, S(0),R?, ranoren, (C;—Cs)anmkmuin, (C4-Cs)kapbomurminankii, 3amemennsi (C—Cs)amkui,
(Cy—Cg)anxenmun, 3aMEIICHHBIN (C,—Cy)amkenm, (Co—Cg)anxunm, 3aMENICHHBIH
(Co—Cg)anxuamn miu apuin(Cq-Cg)ankui;

m6o mobsie gsa R', R%, R®, R* wm R’ IpU COCEOHHX aToMax yriepoia COBMECTHO
npeactasisaor co6oi —O(CO)O-, Ui COBMECTHO C KOJIBIEBLIMA aTOMaMH YIJIEPOa, K KOTOPBIM
OHH TIPUCOEIMHEHE], 00pa3yIoT JBOHHYIO CBA3b;

R® npencrasister coGoit OR?, N(R%),, N3, CN, NO,, S(O).R?, -C(=0)R", -C(=0)OR", -
C(=0)NR''R'?, -C(=0)SR!!, -S(O)R', -S(O),R", -S(O)(OR"), -S(0),(OR"), —SO,NR''R"?,
rajiores, (C—Cg)amxm, (C4-Cg)xapOOnMKIIIanKWi,  3aMEIIeHHBINA (Cy—Cg)anxm,
(Co—Cs)amxenwui, 3aMEIICHHEIH (C,—Cs)anxenn, (Co—Cg)amxwmam, 3aMeleHHEIH
(Co—Cg)amxunmn i apit(Cq-Cg)amxui, 6o R® n wm R', wim R® COBMECTHO mpeCTaBIIIOT
coboit —O(CO)O-;

KaKABIA N HE3aBUCUMO NpeAcTaBiseT codoit 0, 1 umma 2;

kaxaeli R® mesasucumo ot apyrux mpencraBmsier coboit H, (Ci-Cglamxwi, (Co-
Cglankenmn, (Cy-Cg)amxuamn, apui(Ci-Cglamxun, (Cs-Cg)kapOonuKIniIankm, -C(=O)R", -
C(=0)OR, -C(=0)NR''R™, -C(=0)SR", -S(O)R", -S(O),R", -S(O)(OR"), -S(O)(OR"") mm
~SO,NR''R";
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R’ mpencrasnser coboit H, -C(=0)R", -C(=0)OR", -C(=0)NR'R"?, -C(=0)SR", -
S(O)R", -S(0),R", -S(O)(OR™), -S(0),(OR"), —SO,NR"'R"? ymut

KaXIbld Y wm Y' He3aBHCHMO OT [PYIHX npencraster coboit O, S, NR, "N(O)(R),
N(OR), "N(O)(OR) nmu N-NRy;

W' u W? coBmecTHO IpeACTaBIIOT cooit —Y > (C(RY))sY>-; miGo oxun 13 W' wm W2
BMecTe ¢ mmbo R, mu6o RY, npescTaBIeT coboit —Y°-, a mpyroii m3 W' mm W? orseuaer

dopmyie Ia; mi6o xaxapii u3 W' 1 W2 HesaBrcHMO IpenCTaBseT coboit yiy Gopmyis Ia:
PMy. p Ipyminy (DopMmy.

[ ]
|
RX Y2 !3 Y?
L
" I .
RX
M2
®opmyna la

rrue:

KaKIpii Y HE3aBHCHMO OT JPYTHX npezacrasisier cobolt ceasp, O, CR,, NR, "N(O)(R),
N(OR), "N(O)(OR), N-NRy, S, S-S, S(O) mm S(O)y;

KaX/IB1H Y° He3aBHCHMO OT JPYTUX npeacrasiter coGoit O, S wiu NR;

M2 pasno 0, 1 nmu 2,

KaxbIi R* He3aBuCHMO OT ipyrux npezncrasiser coboit RY wmm dpopmyiy:

Y1 Ry Ry Y1
RY
Y2 Y2>/ Y2
\ M2\ M1d
M1a

Te:
kax e Mla, Mlc u M1d se3aBucumo ot gpyrux pased 0 wim 1;
M1l12cpasro 0, 1,2,3,4,5,6,7,8,9,10, 11 mnu 12;

R T e e B

R
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Kaxaeii RY HesaBucuMO oT apyrux mpexcrasiser coboit H, F, Cl, Br, I, OH, R, -
C(=Y"HR, -C(=Y")OR, -C(=Y")N(R),, -N(R), -'N(R)s, -SR, -S(O)R, -S(O);R, -S(O)(OR), -
S(0)(OR), -OC(=YH)R, -OC(=Y")OR, -OCEYH(N(R)), -SC(=Y)R, -SC(=Y)OR, -
SC(=Y)(N(R),), -N(R)C(=YMHR, -NR)C(=Y")OR, -N(R)C(=Y')N(R),, —-SO,NR,, -CN, —Ns,
—~NO,, —OR mm W*; m6o asa RY IIpH OJTHOM M TOM JK€ aTOMe yIJIepoJa COBMECTHO 00pa3yroT
KapOOIMKIMIECKOE KOMIBII0, Cofepkaiee OT 3 10 7 aTOMOB YIJIEpOa;

Kax el R He3aBucuUMO oT apyrux npejcrapister coboit H, (C;-Cg) anmku, 3aMeleHHbIH
(Cy-Cg)amkun, (C,-Cs)anxenwm, 3amenneHHEIR (Cp-Cg)ankenwn, (Cy-Cg) alkuHui, 3aMelicHHBIA
(Co-Co)amxummn, Cs—Coo apun, 3amemenHbIE Co—Co apmn, Cr—Cyo rerepormrmmi, Cr—Coyo
3aMEIICHHBIA TeTEPONUKIINI, APHIIATIKHI WM 3aMEIeHHBIH apUTaJIKII,

W? npexcrasmser coGoit W* uma W, W* npezcTaeer coboit R, -C(YHRY, -C(YHW?, -
SO,RY nm —SOZWS; a W’ mpencrasiser coGoit KapOONMKII MIH TETePOLMKI, B KoTopoM W’
HeszaBrcuMoO 3amerner 0-3 rpymmamu RY;

Kaxaetii X' wim X He3aBHCHMO OT JpYTHX IpeAcTaBIieT co0oi C-R' ymu N;

xaxaeii R® npezncrasiser coboii ratoren, NR''R'? N(R“)OR”, NRYNRMR", N3, NO,
NO,, CHO, CN, -CH(=NR'), -CH=NHNR", -CH=N(OR'!), -CH(OR"),, -C(=0)NR''R'?,
-C(=S)NR'R'?, -C(=0)OR", (C)-Cglamxun, (Cp-Coamkenun, (Cp-Cs)amxummi, (Cy-
Cg)xap6OIUKIAIATKIAI, BO3MOXXHO 3aMEIIEHHBIH apil, BO3MOXHO 3aMEIeHHbIN TeTepoapui, -
C(=0)(C;-Cyg)ankmi, -S(0)n(C;-Cg)anxun, apun(C;-Cg)ankmr, OR' mwm SR

xaxeii R® mma R' mesasucumo or IpyTUX npeacrasiser coboir H, ramoren, NR”Ru,
NR'MOR", NR!NR'R, N;, NO, NO, CHO, CN, -CH(=NR'), -CH=NHNR',
-CH=N(OR'), -CH(OR'),, -C(=0)NR''R"?, -C(=S)NR!'R, -C(=0)OR', R", OR" wm SR'!;

xaxaeii R'! mwn R'? HesaBucnmo ot apyrux npencrasisier coboit H, (Cy-Cg)ankm, (C,-
Cg)anmxenmn, (Cr-Cg)anxumamn, (Cs-Cg)KkapOOMUKIHIAIKIL, BO3MOXKHO 3aMENIECHHBIA apui,
BO3MOXHO 3aMemeHnsli rerepoapmi, -C(=0)(C;-Cg)ankun, -S(O)n(Ci-Cs)ankun wim apui(C;-
Cg)anxwn; mubo R'" u R coBmectHO ¢ aToMoM a30Ta, K KOTOpOMY OHM 00a IPHUCOETUHEHEI,
00pa3yroT 3-7-4IeHHOE IeTepOLHKINIECKOe KONbIO, IPU 3TOM J000W M3 aTOMOB YIilepoja B
YKa3aHHOM T'eTePOIUKIINYECKOM KOJIBbLIE MOXKeT OBITH 3aMeHeH Ha -O-, -S- um —-NR®-;

rae kaxasii (Ci-Cg)amkmn, (Cr-Cgamkenmn, (Cp-Cg)amxuumn umu apuwi(Ci-Cg)ankur B
COCTaBE KaXKIOIr'o M3 Rl, Rz, R3, R4, R’ , R wm R'? wezasucamo ot IPYTHUX BO3MOXKHO 3aMeEIICH
onuuM wik Gonee rano, ruapokcu, CN, N3, N(R*), wiu OR?; n oqus mwm 6osiee HEKOHIIEBBIX
aTOMOB YIUIEPOJa B KaXAoM u3 yka3zaHHEBIX (C;-Cg)ankmioB MoryT OBITH 3amMeHeHH Ha -O-, -S-
i —NR®-,
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Coenunenue no 1. 1, npencrasnensoe @opmysioi 11

R5\\\“"'
R3

4 Re

®opmymna I1

i

e X npencrasiger coboit C-R'°, i xaxmas rpynmna Y 'Y’ npencrasiger cobou O.

10
3. Coemunenue no nm. 1 mwm 2, oTmuyaroweecs Tem, aro RE NpPEJCTaBIACT COOOMH
raoren, NR''R", N(R")OR"', NR"'NR"'R", OR"" wm SR"".
15 4. Coenunenue 1o moboMy u3 mi. 1-3, ormmualomeecs Tem, 9to R’ MpeACTaBIIET
co6oit H umu NR''R™.
5. Coenunenre 10 mobomy m3 mi. 1-4, oTimmaatomeecs teM, uto R’ TIpeACTaBIAET
coboii H mm
I
W1//P g
20 w2

Coenuuenue 1o mo6oMy 13 mm. 1-5, ommyaromeecs TeM, aro R® mpexcrasmser

6.
coboit OR? Nj, ramoren, CN, MeTWI, THAPOKCHMETHJ, 3aMEIICHHBIA METWI, O3TCHUI,

3aMeICHHBIN 3TEHMII, TUHWI WIX 3aMEICHHBI 3THHUIL.

25
Coenuuenne 110 moGOMy U3 mil. 1-6, oTIMYarOmeecs TeM, 9To X IPEeACTaBIseT

7.
co6oit C-H, u xaxcsrii R u R® npencrasiser co6oit H.




10

15

20

25

30

162

8. Coenunnenue 1o moboMy u3 mi. 1-7, ommyaiieecs TeEM, 9TO 10 MEHBIIEH Mepe

omms m3 R u R* npexcrasiser coboit OR”.

9. Coenuuenue 1o JrroboMmy u3 mi. 1-8, oTnuuaromeecs: TeM, 9To X! OPEICTaBIIACT
. 10 10 . .
coboit N mmu C-R™, rme R mpexncrasnser coboit H, ramoren, CN mwir BO3MOXKHO 3aMEICHHBIN

reTepoapulL.

10. Coenunenne mo go6omy u3 mi. 1-9, oriamyaromeecst TeM, 9TO KaXKIbIH R*u R

npecrasiser coboit OR”.

11. Coenunenne mo noboMy u3 nm. 1-10, ommuaromeecs TeM, 49TO R u R*

npeacraBisitoT coboit OH.

12. Coenunenue 1o robomy u3 mm. 1-11, oTnmrgaromeecs TeM, 4To X! TIPEACTaBIICT
coboit N.

13. Coenunenne 1o aro6omy u3 . 1-11, ornudaromieecst TeM, 4To X! TIpEICTaBIIIET
coboii C-H.

14. Coeunenue no mobomy u3 mi. 1-13, ornuuaromgeecs TeM, 4T R! TIpeACTaBIICT

co6oii H, metun, CH,OH, CH,F, sTeBun wiy 3TUHUIL.

15. Coenunenne mo mobomy u3 mm. 1-14, ormrgaromeecs TeM, 9TO H w! u W2

HE3aBHCHUMO IPEACTABIIOT cob0ii rpymny Dopmy.si la.

16. Coenunenmue o moboMy u3 mi. 1-14, ormuyaromeecs TeEM, 9T0
i
w—" ¢

WZ

BHIOpaH U3
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o) \R
rae Y? HezasucuMoO npeacrasisier coboit ¢Ba3b, O mwim CR,.
10 17. Coenunenne no moGomy u3 m. 1-14, ormuaaromeecs Tem, uro R’ TIpEACTABIACT

coboit H.
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5 18. Coenunenue 1o 11. 1, KOTOpoe NpeacTaBIsieT cO00

10
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niun ('l)apMaIICBTI/I‘IeCKPI IIpueMIIEMas COJIb YKa3aHHOT'() COCTUHCHUA.

19. Coenunenve mo moGomy u3 mm. 1-18 B ¢opme pamemara, 3HaHTHOMEpa,

AuacTepeoMepa, TayToMepa, oIMMOpHOH, ncespononuMopdHoit wiu amopdHoii Gopme.

20. @apmaneBTHYeCKas KOMIIO3HIMS, COIeprKallas TepamneBTHYecKu 3¢GdeKTHBHOE

KOJIMYECTBO COCAMHEHH 110 Ir060oMy 13 1. 1-19 u dapMarieBTHUYeCKr IpUeMIEMBIi HOCHTE!Ib.

21. ®apmarieBTHYECKass KOMIO3UIMA 10 1. 20, JONOMHHTENLHO COMEpKamas IIo

MEHBIICH MCEpE€ OAH JOIOIHUTEILHBIM TepaHeBTI/I‘IeCKI/II\/‘I arcHr.

22, ®apManeBTUYECKas KOMIOHUIHSA 10 11. 21, OTINYAIOMAACS TeM, 9TO YKa3aHHBIH
JOTIONHUTEIIbHBIA TEPANCBTUYECKUH areHT BRIOpaH U3 IPYINIEI, COCTOSINEH 13 MHTEp(HEpPOHOB,
aHaNoOroB pHOAaBHpHHA, WHIMOMTOPOB mporeasb! NS3, uuruburopos NS5a, uHrHOHTOPOB
nommepassl  NS5b, MHruOMTOpPOB  anbha-Tmoko3nxassi 1, WHIMOMTOPOB MUKIO(MIAHA,
TeNaToONpPOTEKTOPOB, HEHYKICO3WAHBIX MHruOuTopoB Bupyca rematura C (BI'C) m mpyrux

TEKapCTBEHHBIX NperapaToB I jJedenus BI'C.
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23. Crnoco6 wunrubmpoBamms mnomumepassl BI'C, Bkodaromuii  BBEICHHE
MJIEKOIIMTAIOIEMY, HYyKIAIOIEMyCs B TAaKOM JIEYCHWH, TepaneBTHdeckd 3(dexTuBHOrO

KOJIMYECTBA COeTUHEHU 110 JroboMy w3 . 1-18.

24. Cnoco6 JeucHuMs BHPYCHOH uWH(MEKIMM, BBI3BAaHHOM BHPYCOM CEMEHCTBA
Flaviviridae, BKIIO9aIOIMUi BBEICHIE MIICKONUTAIOWEMY, HYXXKIAIOIEMYyCsl B TAKOM JICYCHUH,
TepaneBTayecKu 3P (HEKTUBHOTO KOIMYESCTBA COSAUHEHNA MiTd (HapMalieBTHIECKOH KOMIIO3UIHH

o rodoMy u3 mit. 1-18.

25. Cnoco6 mo m. 23, oTnMYaroImuiics TeM, YTO BHUpyCHas WMHGEKIUS BEI3BaHA
BHPYCOM, BBIODaHHBIM M3 TPYIIIBI, COCTOSINEH M3 BHpYycCa IEHIE, BUPYCA JKEITOH JIMXOPAIKH,
Bupyca 3amaguoro Hwuma, BHpyca SIOHCKOTO 3HIedarnTa, BHpyca KIEMEBOro SHIedauTa,
supyca KymmkuH, Bupyca sHiebdamura nomuabl Myppel, Bupyca 3Huedanura Cenr-Jlyuc,
BUPYCa OMCKOH T'€éMOpparmdeckoil JHXOpaiky, BUPyca BUPYCHOM JuapeH KPYIIHOI'O pOraToro

CKOTa, Bupyca 3uka u Bupyca renatuta C.

26. Crnoco6 mo m. 25, OTIMYAIONIMIACA TeM, YTO BHUpPYCHas HHGEKIUA BHI3BaHA

BUpycoM rematuta C.

27. Croco6 mmo mobomy u3 mm. 24-26, TOTOMHUTENEHO BKIIOYAIOINUI BBEICHHE ITO

MeEHBIIIeH MEpPE OOHOIO AJOIIOJHHUTEIBHOIO TCPAIICBTUIECCKOI'O arcuTa.

28. Crioco6 1o 11. 27, OTIMYAIOLMICA TeM, YTO YKa3aHHBIA IO MEHBIIEH Mepe OUH
JOTIOJHUTENLHEIA TEPAeBTHICCKUI areHT BHIOpaH M3 IPYINIBI, COCTOAINECH M3 MHTEPOEPOHOB,
aHAIOros puOaBUpHMHa, WHrHOMTOPOB mpoteasbl NS3, wHruburopos nomiMepassl NSS5b,
urruburopos NS5a, muHruGuropoB anmbda-rmokosumassl 1, HHATHOMTOPOB IMKIOQHIMHA,
renaTonpoOTEKTOPOB, HEHYKICO3UAHBIX HHrnouTopoB BI'C ¥ Apyrux npemapaToB Ajd JeYEHHA
BI'C.

29. Coemuuenne 1o Jmobomy wu3 mm. 1-18, umcmome3yemoe U1 MOITy4eHHS
JIEKapCTBEHHOI'O CPEACTBA JUIL JICYCHHUS BHUPYCHOH MHQEKIWH, BEI3BAHHOH BHPYCOM,
BBIODAHHBIM M3 TpYIIbl, BKIIOYAIOMEH BHUPYC JEHre, BHPYC JKEITOH JIHMXOpaIKkH, BHPYC
3amagmoro Huna, BHpYC SIIOHCKOrO SHuedamuta, BHpyC KiIelmeBoro sHIedamura, BUPYC

Kynkun, Bupyc sunedammTa nomusasl Myppei, Bupyc sHnedamnra Cenr-JIyuc, BUpyc OMCKO¥H
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5  reMopparddecKOl JIMXOPAJKH, BUPYC BUPYCHOI AHMApeH KPYyIHOIO POraToro CKoTa, BUPYC 3uKa

u Bupyc renatuta C.

30. CoenuHeHye WM cIoco0 COTIACHO HACTOAIIEMY H300PETEHIIO.

10



	Bibliographic data
	Abstract
	Description
	Claims

