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SYHKUNOHAJIBHO-MOIVNSNLINPOBAHHBE OJIMT'TOHYKJIIEOTUIH!,
N UX CYBBEIMHULIE

SAABRJIEHME OTHOCUTEJILHO INEPEUHA IIOCJIEIOBATEJILHOCTEN

[lepeueHb rnocJjiegopaTeJIbHOCTEeN, CBS'3aHHHM ) HacTodmen
3asaBKOM, TIIpeICTaBJIeH B TeKCTOBOM ¢dopmMaTe BMeCcTO OyMaxXHOTO
PK3eMIigpa, M TeM CaMbeM BKJIOUEH 3IeChb CCHJIKOM B OIMcaHue. MMmsa
TEeKCTOBOTO dalja, comepxamero IepedeHb [OCJeloBaTeJIbHOCTeMN,
aBjideTca cienyiomuMm 120178 498WO SEQUENCE LISTING.txt. TeKCTOBHIM
bayn muMeeT obbeM okoJIO 13 KB, Oowl co3maH 15 HosbOps 2012 roma, u
OOCTYIIeH B BJIEKTPOHHOM BUIOEe Uepe3 cepBep EFS-web.

[TPEOIIOCHIIKM M30OBPETEHVA

O6lacTe TEeXHMKM, K KOTOPOM OTHOCHUTCS M300peTeHMe

HacTogmee n3obpeTeHre B OCHOBHOM OTHOCHUTCSH K
OJINT'OHYKJIEO TUIHEM COoenMHEHUAM (oIMToMepam) , IpUMe HYMBIM B
KayeCTBe AaHTUCMEICJIOBHX COeIMHeHuM, W, BoJjlee  KOHKPEeTHO, K
OJINT'OMEPHEIM COeIVHEHUSAM, BKJIOUAKIMM MOOUOUUMPOBAaHHEE
MeXCyObeIMHUUHLEE CBA3U U/MIM KOHLEBHEe TPYIINH, M K IPUMEHEHUO
TaKMX OJIMT'OMEPHHX COeIMHEeHMVM B aHTMCMEICJIOBEIX MeTONOJIOTMAX.

YpOBEeHE TEeXHUKU

AHTHUCMEICJIOBEIE  OJIMT'OMEPE], Kak IIpaBuUJoO, paccumMTaHE  Ha
CrieuMdMUHOEe CBA3BBAaHME C IIOCJIEeOOBATEJILHOCTRI ydacTkob [IOHK wmim
PHK, u M3MEeHIIT DKCIIPEeCCU BEI3EIB A0MMX BoJIe3Hb OeJIKOB.
Tpe®oBaHMA K YCIEMHOMY BHEIPEeHMI0 aHTUCMHCJIIOBHX TepalleBTUUeCKUX
noperapaToBR BKJOUaloT (a) cradujiabHOCTE In vivo, (b) nmocTraTouHHe
CIIOCOOHOCTB IIPOHUKATE uepes MeMOpaHEl 17 BHYTPHUKIIETOUHOE
IoTJIOmeHre, U (C) xXopommM ©OaljlaHC MeXOy CBA3HBaKIEel CIOCOOHOCTHIO
n CHIeUUPUUHOCTHLIO K [IOCJIeNOBATEJILHOCTH . Bruin pa3paboTaHH
MHOT'OUMCJIEHHEE aHaJioIu OJINTOHYKJIEOTHUIOB, B KOTOPHX
bochommadupHEle CBA3M HaTuUBHOM [JHK 3aMelmleHH OPYTMMM CBA3SMU,
KOTOPHE YCTOWUMBH K Pasz3JIOKeHMI HYKJea30oW (HampuMmep, CM. paboTH
aBTOpOB Barawkar, D.A., u nmp., Proc. Natl. Acad. Sci. USA, ToM
95 (m 19), cTtp. 11047-11052 (1998); Linkletter, B.A., u 1Op.,
Nucleic Acids Res., TomM 29 (W 11), cTp. 2370-2376 (2001);
Micklefield, J., Curr. Med. Chem., TomM 8 (N 10), cTp. 1157-1179

(2001)). Taxxe OBUJIM TIIOJYYEeHE AaHTHMCMBCJIOBHE OJIMI'OHYKJIEOTHUIH,



VMemMe OpyTue pas3HoobpasHuHe Moampmkaumum ckejeta (Crooke, S.T.,
Antisense Drug Technology: Principles, Strategies, and
Applications («TexXHOJIOTUMS AHTUCMHCJIJIOBHX JIEKAPCTBEHHEX CPEeICTB:
IPUHLIMIIH, cTpaTrermsa u BapUaHTEH IpUMEeHeHUI» ) , Heo-lopk,
nsgarTesibcTBO Marcel Dekker (2001); Micklefield, J., Curr. Med.
Chem., ToMmM 8 (N 10), cTp. 1157-1179 (2001); Crooke, S.T.,
Antisense Drug Technology («TexHOJIOTUSA AHTUCMEBICJIOBEIX
JIEKAPCTBEHHEIX CpPencTB»), Boka-PaToH, wu3pnarejbcTBo CRC Press
(2008) ) . B 1nomnoJsiHeHUe, OJIUTOHYKJIEOTUOH OBUIM MOIOUOUILIMPOBAHE
KOHBOTallMel NelTUOOB, UTOOH I[IOBHCUTL BHYTPUKJIIETOUHOE IIOTJIOHMEHMUE
(Moulton, H.M., wu »Op., Bioconjug. Chem., ToMmM 15 (N 2), cTp.
290-299 (2004); Nelson, M.H., u gOp., Bioconjug. Chem., ToMm 16
(e 4), crp. 959-966 (2005); Moulton, H.M., wm gOp., Biochim.
Biophys. Acta (2010)).

S0PeKTUBHOCTEL TaKMX aHaJIOTOB HYKJIEMHOBHX KMCJIOT B KadecTBe
AHTUCMEICJIOBHX MJIM AHTUTEeHHHX JIeKapCTBEeHHHX IIpellapaToB Oblla
oTpaHnuYeHa onpenejle HHEMIM XapaKTepucTUKaMA pa3Ho00pasHEX
aHaJIOTOB. Hanpumep, HeIJOCTaTKOM aHaJIOTOB C OTpHUlLlaATEJIEHO
3apsSKeHHHMM CBA3SMM, B TOM UMCJe aHaJlIoToB C (pochdoTrMoaTHEMA
CBA3AMM, HABJSAETCHA 3HAUMUTEJIbHOE D2JIEKTPOCTaTUUEeCKOoe OTTalJIKMBaHUe
MeXIy OTpMuLATEeJLHEMM 3apslaMy oJnuTroMepa M lLejeBoy ITHK miam PHK.
docooTHMoOaTH  TakKXke IPOABJIAT  HecHeluudprudeckoe CBABHBaHME C
IPYTVMM KJIETOUHBIMM KOMIIOHEHTAaMM, TaKMMM kKak 0eJIKM. OTK CBOMCTBA
OTPAaHUUUBAIT TepaleBTUUeCKYIO 20PeKTUBHOCTD AHTUCMBICJIOBREIX
OJIMTOMEPOB, COCTOAIUX nus3 HaTUBHOM PHK, HaTuBHOM  [HK, n
OTPMLATEJIEHO 3BapsSKeHHHX aHajloroB (Crooke, S.T., Antisense Drug
Technology: Principles, Strategies, and Applications
(«TexXHOJIOTUSA AaHTUCMHCJIOBHX JIEKAPCTBEHHEX CPedCcCTB: I[IPWMHLMIIH,
cTpaTerMsa ¥ BapMaHTH [IpUMeHeHUI»), Heo-Vopk, U30aTeJIbCTBO
Marcel Dekker (2001); Crooke, S.T., Antisense Drug Technology
(«TexXHOJIOTMSA aHTUCMBICJIOBEIX JIeKAapCTBEeHHHX CpeldcTB»), bBoka-PaToH,
nsnaTeJbcTeo CRC Press (2008)). HeMroHHEHEe OJUIOHYKJIEOTHUIHEE
aHaJIoTu C MeTMJIPOCOOHATHEIMM CBA3AMM MOTYT OBTH TPAaHCIOPTUPOBAHEH
B KJETKM B pe3yJjbTaTe IIacCHUBHOM muodysum u/MUiIM OUHOLMTOSa, HO
UX MIPVMEeHEeHM I MIPEeNATCTBYEeT CJIOXKHOCTE CTEpeOoM30MEepPHOTO COCTaBa U

mioxasa pacTeopumocTh (Crooke, S.T., Antisense Drug Technology:



Principles, Strategies, and Applications («TexXHOJIOTHUS
AHTUCMEICJIOBEIX JIEKAPCTBEHHHX CPEeONCTB: [OPMHUMIE, CTpaTerusa U
BapMaHTLH [NPMMEHeHMa»), Hepo-Mopk, wusgaresbcTBo Marcel Dekker
(2001); Micklefield, J., Curr. Med. Chem., TomM 8 (W 10), cTp.
1157-1179 (2001)).

HeCKOJIBKMMM MCCJIeOOBaTeJIECKMMU I'pylnaMy OBJI  ONyOJIMKOBaH
CHMHTEe3 IIOJIOKUTEJIEHO BapsSXeHHHX OJUIOHYKJIeoTMHOB (Bailey, C.P.,
n 1Op., Nucleic Acids Res., ToM 26 (N 21), crp. 4860-4867
(1998); Micklefield, J., Curr. Med. Chem., TomM 8 (W 10), cTp.
1157-1179 (2001); Egli, M., u gop., Biochemistry, Tom 44 (N 25),
ctp. 9045-9057 (2005)). Hanpumep, OBJI OIMCaH KJIACC HYKJIEO3UIOB
C TYaHUOVMHUEBHMU CBA3AMM (0003HaueHHHX DNG), cOoOpMUPOBaHHEX
3aMelleHEM dbocdhaTHEX cBRAzen B IOHK NI PHK axXupaJbHEMHA
TYaHUOVHOBEIMM QparMeHTamMu (Dempcy, R.O., wu 1»np., Proc. Natl.
Acad. Sci. USA, Tom 91 (N 17), ctp. 7864-7868 (1994); Dempcy,
R.O0. m gmp., Proc. Natl. Acad. Sci. USA, TomM 93 (N 9), cTp.
4326-4330 (1996); Barawkar, D.A., m mOp., Proc. Natl. Acad. Sci.
USA, Tom 95 (M 19), cTp. 11047-11052 (1998); Linkletter, B.A.,
u 1np., Nucleic Acids Res., TomM 29 (& 11), cTp. 2370-2376
(2001)). Taxxe OBUIM OIMCAHE OJIMTTOMEPE, CBS3aHHEE IIOJIOXUTEIJILEHO
3apSXKeHHBIMY THMOMOYEBMHHEMU CBA3aMu (Arva, D.P., m 1np., Proc.
Natl. Acad. Sci. USA, Tom 96 (W 8), crTp. 4384-4389 (1999)).
BaMelleHre HeKOTOPHX M3 DSTUX CBA3eM HeWMTpaJlbHEIMM MOUEeBMHHEMU
CBA3AMU OBLIO OIIMCAaHO nJjis COKpalleHusa TeHOeHUIUN TaKux
TIOJIOXUTEJILHO 3ap AKEHHBX OJIMTOMEPOB K  HecHeuupmueckoMy K

[IOCJIeIOBATEJIBHOCTY CBA3HBaHML0 (Linkletter, B.A., u mp., Bioorg.

Med. Chem., Tom 8 (M 8), crp. 1893-1201 (2000)). PaHee OBIM
OV CAaHEL MOPOOJIMHO—OJIUT OMEPEL, comepxalmue (1-
IUIIEPa3MHO ) POCOMHUINITEHOKCMJIIL HEIE n (1-(4- (-
I'YaHUOVMHOAJIKAaHOWII) ) INIlepa3nHO ) QOCOMHUIINIEHOK CUJILHEE CBA3U

(HanpuMep, CM. HaTeHTHHM OOKyMeHT W02008036127).

XoTa OBUI OOCTUTHYT 3HAUMUTEJLHHM OpoTpecc, B TeXHOJIOTUU
ocTaeTcsa HNOTPeOHOCTE B OJIMI'OHYKJIEOTHMIHHX aHaJioT'ax C YJy4dlleHHBEMU
AHTUMCMEICJIOBEIMM XapaKTepUCTUKaMM. Takue YJIYyUIIeHHBHE aHTUCMEBEICIIOBEE

WJjih aHTUI'€HHBEIE XaPaKTepPUCTUMKNM BKJIIIOWAKT, IIOBEHIIEHHOE CPOIOCTBO K



IOIHK wm PHK ©6e3s vymepba CeJIeKTUBHOCTM K IIOCJIemOBaTeJIbHOCTH;
YIYyUlleHHEle (QapMaKOKMHETHUUECKHKEe XapaKTepUCTUKM U paclpemesieHVe B
TKaHAX; YITy Ul e HHEIM TPAaHCIIOPT B KJIETKY nu HaOexHoe u
KOHTPOJIMPYEMOe 1n ViVvOo paclpenelieHUe.

KPATKOE OIMCAHVE CVYIIHOCTU M3OBPETEHNA

CoeOMHeHMS COIJIaCHO HacCTofAlleMy M300peTeHMI paspemainT >TU
npobJjeMsl MM ODecleurBalnT YCOBEPIIEHCTBOBAHUA  CPaABHUTEJIBLHO C
CYIleCTRYIVMA B TEeXHOJIOTUN AHTWCMEICJIO BEIMIA MOJIEKYJIaMA .

MOHM@MK&HMH MeXCyYObe IMHMUHEBIX cBrAazen M/MHM KOHBIOT'allld KOHIIEBEX

bparMeHTOoB IO 5'- u/Mau 3’ -KOHLEBHM TPYIIaM OJIMIOHYKJIEOTUIHEX
aHaJIOTOB, HaIlprMep, OJIMTOHYKJIIEOTUOa MOPQPOJIMHO, IPpUMBOOAT K
AHTUCMEICJIOBOMY OJIUT'OMEPY, UMeKreMy [IPEeBOCXOOHHE CBOMCTRA.

HaanMep, B OIIpeleJIEeHHEX BapMaHTaX OCYIMeCTRBRJIEHMA IIpelCTaBJIEHHEE

OJIMT'OMEPEl MMEeT VYJIYUIIeHHYI ITOCTarBKYy B KJIeTKY, aKTUMBHOCTE, M/MHM

pacrnpenejyieHre B TKAHAX, infe) CpaBHEHUIO C Oy UMM
OJIMTOHYKJIEOTUAHEMM  aHaJioTaMv, W/WIYX MOTYT OHTb 2bbekTHBHO
IOCTaBJIEHE K  IIeJIeBEIM oOpraHaM. OTM IPEeBOCXOIHHE  CBOMCTBA

OpUBOIOAT K OJIaTONPUATHEIM TepaleBTUUYECKMM MHIeKCaM, COKpalleHU
KJIMHUYECKOM IOO3H, M CHMWXEHMIO CTOMMOCTM MIOEJIMM.

B OIOHOM BapuaHTe OCYIIEeCTBJIEHU A OIIVICHBaeMEIe 30echb
coenMHeHUS TIMNPencTaBJIAlnT coboM CcoeIMHeHMs, BKIOUalMMe CKeJeT,
IpuYeM cKeJieT BKJIIOUAET [IOCJIeIOBaTEeJIbHOCTE MOPQOJIMHOBEIX
HUKJINUECKUX CTPYKTYP, COeIMHEHHHX MeXCYOLeOIMHVNUHEMY CBSI3IMU,
npuyem MeXxcyObeIMHNUHEE CBA3U COeIMHSIT 3’ -koHel], onHOM
MOPGOJIMHOBOM LIMKJINUeCKOM CTPYKTYPH c 5’ -xoHLOM cocenHem
MOPOOJIMHOBOV LIMKJIMUECKOM CTPYKTYPH, IpUMUeM Kaxoas MOpQOoJIMHOBASMA
LIMKJIMUeCcKad CTPYKTYPa coelMHeHa c bparMeHTOM CIIapeHHHX
OCHOBAaHMUM TakuM oBpa3oM, UTO COeOMHeHMe MOXeT CHeUMIUMUHO K
I[IOCJIeOOBATEJILHOCTHY CBSA3HBATLCS C LeJIeBOM HYKJIEMHOBOWM KUCJIOTOM.

B oOHOM aclleKkTe NpelcTaBJIeHO coelMHeHMe, MMeKlee CTPYKTYPY

opmyster (1) :
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G°® mpencTaBJgeT TajioreH, OH, aJKOKCHUTPyNINy, OSSOz (ajakmi),

5
o) B

N
|
0SS0z (apwit), WIN CTPYKTYPY ] ;

KaXOEM OCTaTokK «B» [OpelcTaBJIAeT He3aBUCKUMO BHOPaHHHM
bpaTMeHT cCHapeHHHEX OCHOBAaHUM,

KaxOeli obparMeHT Y IOpelcTaBJjsdgeT Hesz3aBucuMo O wmim  NRIO;
npuueM, Heobsgz3aTeJbHo, R0 1 X8e coeIMHeHH IpyTI C OPYyIOM C
oBpa30oBaHMEM LUKJIA;

KaxOoel ¢parMeHT W mpelcTaBJgeT HeszaBuUcuMMO S miam O;
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k) —C(R?3)20-;

npuueM L1323 BrOuUpaoT U3:

~S—N N—S—  -S—N I!l— -S—N 0-S-
) \6{ ; b) q ; ¢) q :
P S P
-5—N N -S—N g-
d) q t ; unn e) q ;

L2 mpencTaBJgeT JIMHKEP, pPAacCHelJIgeMbl B OMOJOTUUECKUX
YCJIOBUAX, BHOPAHHHEM M3:

a) —(Ci—Cro—aykmieH)-0C (0O) O-CH20-;

b) -C(0) - (Ci—Cio—ayxuiyeH)-0C (0) O-CH20-;

c) -C(0)-(CH=CH)-C(0)0-CH20-;

d) - (Ci—Cio—aykwmieH)-S—-S-CH2CH>0-; wim

e) —-C(0)-(Ci-Cro—ankmieH)-S-S-CH2CH20-;

L15> mpemcTaBJisfeT OBYXBAJIEHTHHEM paluKaljl, BHOPaHHBEM M3 TPYII:

C1—-Czo—aJIKMJIEH, C3—-Cg—LIMKJIOAJIKUJIEH, Ce—C3po—apuiieH, - (Ce—=Cz0-
apuiieH) — (C1—Czo—aJIKMJIeH) —, - (C1—Czo—ankmuieH) -C (=0) —, - (C2-C3z0—
ankokcu)-C (=0)-, -(3-18-ujeHHBM TeTepoayikuieH)-C(=0)-, - (C3—Csg-
LHMKJIOaJiIkmJien) —-C (=0) —, - (C3—Cg—umrJioajikmjeH) — (C1—Czo—aJIKMJIeH) —
C (=0) -, - (C1—Czo—ajyikmiieH) (C3—Cg—umrJjioasikuyeH) -C (=0) —, - (Ce—=C30—
apuyeH) -C (=0) -, - (Ce—Capo—apmyieH) — (C1—-Czo—anxmyeH) -C (=0) —, - (C1-
Cso—aJyikmiieH) — (Ce—Cao—apmyieH) —-C (=0) -, - (C1—-Czo—ajrmyueH)-0-C(=0)-, -
(Cs3—Cg—umrJioajikmiieHn) -O0-C (=0) —, - (C7—-Csp—apwuyeH) -0-C (=0) —, - (Ce—
Czo—apuiieH) — (C1—-Czo—ankmuyeH) -0-C (=0) —, — (Ce—Cao—apmniieH) — (C1—Czo—

aJkmieH) -0-C (=0) -, —-C(=0)0R2l, mmm -P(=0) (R22),;

R12 mpencTaBjgeT SJEKTPOHHYIO I[Iapy, IPpY YCJIOBUM, UTO, eCJu
R13 mpepmcraBiger Ci1-Cso—alIkmMjl, TO R12 mOpencTaBjdeT SJEKTPOHHYIO
napy, N-oxkcun, wmim Ci1-Ce—aJiKWJI;

Kaxmeli paarkaia RYY um RIP HezaBucumo BHOMpaT W3 aToMa
BOIOpPOMIA, NpOoHMKAKMeTo B KJIETKY  [OelTuna, [IPUPOOHOM  UJIU
HeTIPUPOOHOM AMUMHOKMCJIO TH, TYaHUIUHWUIIBLHOM, aAMUIOUHUIIELHOM,

TeTepOUUKIMIBLHOM, Ci1-C3po—alIKMJIbHOM, C3—-Cg—UMKJIOAJNKMUIIbHOM; Ce—C3z0—



apuiibHOM, C7-Czp—apujalkuibHoM, Ci—-Cip-aJIKUJIKapOoHMIbHOM, C3—Cg—
HUKJIOAJKMUIKaPOOHUIILHOM, C3—Cg—LMKJIOAJKMIJIAJIKMUIKapOOHUIILHOM’, Ce—
Cao—apmiKapOOHUIIBLHOM, C7-Czo—apuiIaJIKMIKapOOHMIILHOM, C1—-C3o0-—
AJIKUIIOKCUKaAPOOHMIBbHOM, C3-Cg—LUUKJIIOAJIKMIIOKCUKAPOOHMIIbEHOM, C7—C30—
APUIIOKCUKAPOOHMIIBEHOM, Cg—C30—apUIIalKMIIOKCUKAPOOHMIIBHOM TPYIIN, -
C(=0)0R2l, -C(=0)NHR2l, wmyum -P(=0) (R22);;

R1> He3aBMCKHMMO BHOUPAKT K3 IIPOHMKAKMETO B KJIEeTKYy IIelTuna,

IPUPOIOHOM I HelIpUPOOHOM AMUHOKMUCJIIOTH, , T'YaHUIVMHWUIILHOM,
aMUIOVHMUIILHOM, TeTepOLUUKIIMIILEHOM’, C1-Cso—aJIKMJILHO, C3—Cg-
LUMKJIOAJIKMIILHOM! ; Ce—Cao—apuibHOM, C7-Czo—apuilaJIKMIILHOM, C1-Csz0—
AJIKMIIKapOOHUIILHOMI, C3—Cg—LMKJIOAJIKMIIKaPBOHMUIILHOM, C3—Csg—
LHVKJIOAJKMIIAJIKUIKAapOOHMIIL HOM’, Ce—Czo—apuiIkapOOoHUIILHOM, C7-C3o0—
apuilaJKMIKapOOHUIILHOM, C2—C30~-@aJIKMJIOKCUKAPOOHMUIILHOM, C3-Cg-

HUKJIOAJKMIIOKCHUKapOoOHMIbLHOM, C7—Czp—apullokcukapboHmabHOM, Cg—Cso—
ApPUIIaJKMIIOKCUKAPOOHMIILHOM’, 3-18-ujleHHOMN
AJIKOKCUAJIKMIKAPOOHUIIBHOM T'pynn, -S02R2L, -C(=0)0R2%!, -P(=0) (CH):2
um —P (=0) (R22)y;

Rl® mpemcrTaBjgeT TBepIyl HeCYIyln MaTpuUlly, OPUIOIOHYI OJIS
TBepHodas3HOTO CHMHTe3a OJIMTOHYKJIEOTUIOR;

Rl7 mpencraBigeT JieKapCTBEHHOE CPEeOCTBO, OeJIOK MM TOKCHUH;

KaXxIbelM panmkail R?! HezaBucmMmo npemncrapiseT Ci-Csg—aJIKMIJILHYO,
M 3-18-4JIeHHYI aJIKOKCUAJKWIIbHYID TPYINY;

KaXIIBI panrkall R22 He3aBUCUMO npencraBjsgeT Ce—Ci12—
APUIIOKCUTPYIIY ;

KaXOuli paarkaj R23 HeszsaBucuMo mnpencrabjsger H wmianm Ci—-Ce-—
aJkMJI; WM, HeoO4d3aTeJIbHO, IOBe R2Z3-rpymmne, OOLEeIMHEHHHX C
oBpa3zoBaHMeEM 3—-8-UJIEHHOTO LIMKJIA;

R24 nmpencraBiseT Ci—Ce—aJIKMJIIEH;

Q HezaBMCHMMO BHOMpaoT u3 X1, X2, X3, X4, X5, X6, X7 wmm

Kaxnoeli X He3aBUCHMMO BHOMpalT u3 X1, X2, X3, X4, X5, X6, X7
Wi X8, HOpu yCJOBMM, UTO IO MeHBIelM Mepe OoOMH X He MNpPenCcTaBJIgeT
coBom X1;

IpruyueM

X1 npencrasjsgeT N (CHs)2;

npuueM X2 BHOMpAKRT M3:



a) —-O-anxmiueH-CO2H;

b) -O-ankwmieH-CHNy;

c) -N(R!)-anxwuien-CO2H;
d) -N(R!)-anxmiaen—-CHNy;
e) -L1-CO-ankuieH-CO2H;
f) -L1-CO-anxkwnijeH—-CHNy;
g) -L1-CO-ankenmsieH-CO2H;
h) -L1-CO-ankeHmsieH-CHNy;
i) -L1-CO-apuiuen-CO2H;

J) -L1-CO-apuien—-CHNy;

k) -L1-CONH-ankwmyieH-CO2H;
1) -L1-CONH-amxmjgeH-CHNg;
m) -L1-CONH-apuineH-CO2H;
n) -L1-CONH-apwmjen-CHNg;
0) —-L1-SOz-anxuineH-COxH;
p) —-L1-SOz-ankuieH—-CHNy;
q) —-L1-S02-apuien-CO2H;
r) -L1-S0z2-apnieH—-CHNy;

s) -Ll-anxuinen-COxH;

t) -Ll-anxmieH-CHNy;

u) -Ll-apmieH-CO2H;

v) -Ll-apwujieH-CHN4; m

W) BamumeHHas ¢opMa JIodoV M3 BHIIeyKaBaHHHBX X2-TPYIII;

npuuyeM X3 BHOMpaKRT U3:

a) —-Ll-anxwni;

b) -Ll-TreTepOoUMKJIWII;

c) —-O-ankmieH-CNH-NHz;

d) -N(R!)-ankmnen-CNH-NH;z;
e) -L1-CNH-NH»;

f) -Ll-anxkmieH-CNH-NH>;

g) -Ll-apuien-CNH-NH;

h) -L1-CO-ankwmyieH-CNH-NH>;
i) -L1-CO-ajnkeHmJIeH-CNH-NH>;
J) —-L1-CO-apuneH-CNH-NHz;
k) -L1-CONH-amnxmjgeH-CNH-NH>
1) -L1-CONH-apmjeH-CNH-NH;



m) -L1-SOz-ankmieH-CNH-NH;

n) -L1-SOz;-apmyeH-CNH-NHz;

o) -O-ankwmieH-N(R1)2;

p) -N(R!)-ankujgeH-N (R1)2;

q) -L1-N(RL)2;

r) -Ll-anxmieH-N (R1)2;

s) -Ll-apuiesH-N (R1)z;

t) -L1-CO-ankuijeH-N(R1);

u) -L1-CO-ankxeHmseH-N (R1):;

v) -L1-CO-apujeH-N(R1)z;

w) —-L1-CONH-anxmjaeH-N (R1);;

x) —L1-CONH-apmjeH-N (R1);;

y) —L1-SOz2-ajukmieH-N (RL)2;

z) -O-ankuieH-N (R?)s;

aa) -N(R!)-anxwuies-N (R?)3;

bb) -L1-N(R?)3;

cc) -Ll-ajgxmieH-N (R2)s;

dd) -Ll-apuiaeH-N (R?)3;

ee) -L1-CO-ankmiieH-N (R?)3;

ff) -L1-CO-ankeHmsieH-N (R?)3;

gg) -L1-CO-apuieH-N (R2)3;

hh) -L1-CONH-aJjskuieH-N (R2)3;

ii) -L1-CONH-apuies-N (R2)3;

jj) -L1-SOz2-anxmien-N (R?) s;

kk) -O-anxmieH-TeTepOUMKJIINII;

11) -N(R!)-aJaxmileH-TeTepOLUKIINAI;
mm) -Ll-alkmieH-TeTepOoLUMKIINI;

nn) -Ll-apuileH-TeTepOUNKIINII;

00) -L1-CO-alKMJIEH-TEeTEPOLUUKIINII;
pp) -L1-CO-ajIkeHUJIeH-TeTepPOLMKIINII;
qq) -L1-CO-apujieH-TeTepOLUMKIINII;
rr) -L1-CONH-aJIKMJIIeH-TeTepOlUKIINI;
ss) —-L1-CONH-apuJIeH-TEeTEePOLUUKIINI;
tt) -L1-SOz2-ajIKMIIeH-TeTepOUUKIINI;
uu) -O-ankuieH-N (0) (R2)z;

vv) -N(R?1)-agkmiaeH-N (O) (R2)y;
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ww) -L1-N(O) (R2)2;
xx) —-Ll-amnkwuiaesH-N(0O) (R2)23;
yy) -Ll-apuien-N(O) (R?)z;
zz) —-L1-CO-anxmieH-N(0O) (R2),;
aaa) -L1-CO-asnkenuseH-N (O) (R?)23;
bbb) -L1-CO-apuyien-N (0O) (R2),;
cce) -L1-CONH-ankmiaeH-N (0) (R2)2;
ddd) -L1-CONH-apuieH-N (0) (R2)2;
eee) -L1-SOz-anxmiyeH-N(O) (R?2)2;
fff) -O-anxmieH-NH-CNH-NH;
ggg) -N(R!)-anxuinen-NH-CNH-NHz;
hhh) -L1-NH-CNH-NH>;
iii) -Ll-anxmieH-NH-CNH-NH>;
333) -Ll-apuieH-NH-CNH-NH:;
kkk) -L1-CO-amnxmjaeH-NH-CNH-NH>;
111) -L1-CO-amnkxeHMJIeH-NH-CNH-NH>;
mmm) -L1-CO-apuieH-NH-CNH-NH;
nnn) -L1-CONH-ankmuieH-NH-CNH-NH>;
000) -L1-CONH-apuieH-NH-CNH-NH;
ppp) -L1-SOz-ajkuiieH-NH-CNH-NH>;
qqq) -L1-SOz-apuiieH-NH-CNH-NHz; u
rrr) samumeHHasd dopma JOOOM M3 BHIleyKasaHHEIX X3-TpyII;
opmM ycJoBUM, uTO, ecau X1 npucyrcrByeT KkKak N(CHz)2, m X7
IPUCYTCTBYET KaK MIUIIEePUAMHUII, TO X3 He IpencTaBigeT
NH
>=NH /\ o]
HoN -5—N N
%-N \__/ FEN>==EH2
° Wi NH

npuuyeM X4 BHOMpaART U3:
a) —O-aJIKMJIeH—-apwWui;
b) -N(R!)-apwuiu;
¢) -N(R!)-anxuien-apwui;
d) -L1-CO-ajIK1JIeH—-apWui;
e) —-L1-CO-aJIkeHWJIeH-apWuJ;
f) -L1-CO-apuiieH—-apwui;
g) —-L1-CONH-aJKmMIeH—-apWui;
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h) -L1-CONH-apwujieH—-apWi;

i) -L1-SOz-ankuiIeH-apui;

J) —-L1-SOz2-apuiieH-apui;

k) -Ll-anxuieH—-apui;

1) -Ll-apuiieH—-apwni;

m) -N(R!)-anxmien-N (R!) —apwui;

n) -N(R!)-anxminex-N (Rl) CO-apwui;
o) -N(R!)-anxunen-N (R1) SO2—apwui;
p) -N(R!)—anxwmiaen-N (Rl) CHz-apwui;
q) -Ll-apwui;

r) -L1-CO-apwmi;

s) —-L1-SOz2—-apwni;

t) -Ll-anaxuigeH-P (apwui) s;

u) -L1-CO-ankwmineH-P (apwui)s;

v) -L1-SOz2-ankwmieH-P (apui)s3; u

W) 3amumeHHas opMma JIOOM M3 BHIIEYKABAHHEX X4-TPYIII;

npuuyeM X5 BHOMpAKRT U3:

a) —-O-aJIKuJleH-TeTepoapu;

b) - N(R!)-ajgxuieH-reTepoapwn;

c) —-L1-CO-ajlkmJieH-TeTepoapui;

d) -L1-CO-aJjIKeHUJIeH-TeTepoapnui;

e) -L1-CO-apuiieH-TeTepoapu;

f) -L1-CONH-aJIKMJIeH-TeTepoapus;

g) -L1-CONH-apuieH-TeTepoapwus;

h) -L1-SOz-ajIKmjieH-TeTepoapus;

i) -L1-SOz-apujieH-TeTepoapui;

J) —-Ll-ajgxkujeH-TeTepoapui;

k) -Ll-apuileH-TeTepoapuii;

1) -N(R!)-ankwuiaen-N (Rl) -reTepoapmni;

m) -N(R!)-ankmiaeu-N (R!)CO-TeTepoapni;
n) -N(R!)-anxmiaeH-N (Rl) SO;-TreTepoapmni;
o) -N(R!)-agxuyien-N (R!) CHz-TeTepoapn;

p) —-Ll-TeTepoapwui; u

q) BammmeHHas ¢opMma JOOM M3 BHIIeYKa3aHHHX X5-TpYIIn;

opuuyeM X6 BHOMpAKRT M3:

a) —-O-ankuieH- (OCH2CH2) nOH;
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b) -O-ankwmiaen- (OCH>CH2) nOCHs;

c) -N(R!)-ankmumnen- (OCH2CH2) nOH;

d) -N(R!)-anxminen—- (OCH2CHz)nOCHs;

e) -N(R!)-apunen- (OCH2CH2)nOH;

f) -N(R!)-apunen- (OCH2CH2) nOCHs;

g) -Ll-anxwuien- (OCH2CH2).OH;

h) -L1-CO-ankwmien- (OCH2CH2) nOH;

i) -L1-CO-ankmiieH— (OCH2CH2) nOCHs;

J) -L1-SOz2-ajxuieH- (OCH2CH2) «OH;

k) -L1-SOz-ankuieH- (OCH2CH2) nOCHs;

1) -L1-CO-apwuien- (OCH2CHz) nOH;

m) -L1-CO-apmneH- (OCH2CH2) nOCHsz;

n) -L1-SOz-apwuiyen- (OCH2CHz) «OH;

o) -L1-SOz-apuieH- (OCH2CH2) nOCHs;

p) —-L1-CO- (OCH2CH2)OH;

q) -L1-CO- (OCH2CH2)OCHs3;

r) -N(R!)- (mudenso-18-kpayH-6) ;

S) aszakpayH-»20up; u

t) sBammmeHHas ¢opMa JOOOM M3 BHIIeYKa3aHHHX XO6-TPYIII;
npuueM X7 BHOMpAKRT M3:

a) —-IeTepOUMKIINI;

b) -N(R') (R3)

c) -Ll-Bomopon;

d) -Ll-ajuxwmi;

e) -L1-CO-ankwmi;

f) -L1-CONH-aJsxkwmi;

g) —-L1-CON (aJKuI) —aJIKWJI;

h) -L1-SOz-anxui; u

1) sammumeHHas dopma JOOM M3 BHIIeyKas3aHHHX X7-TpyI;
opmM YyCcJoBUM, uYTO, eciu X1 npucyrcrByeT Kak N(CHs)2, m X3

IIPMCYyTCTBYyEeT KakK

o HN NN HN, +
O nnm NH

To X7 He rnpencTaBJideT IIUIIEPUIOVHNII,



npuueM X8 BHOMpAKRT U3:

a) -L1-CA;

b) -L1-dCA;

c) —-L1-COCH2 (R4)

d) -L1-COCH (R*) NHCOz2—aJIKWJ;

e) -OR%, mpmuem R®> m R1? coBmecTHO 00pasynT LMKJII;

f) samumenHas dopma JIOOONM M3 BHIIEeYKAaBAHHBX X8-TPYIII;

Kaxnoell R! HesaBMCHMMO IIpedcTaBJISeT aToM BoIopoma, aJKui,
WM MNPOHUKAMUNM B KJIETKY IIelTUI;

KaXIBI R2 He3aBUCUMO rpencraBigdeT C1—-Ciz2—aJIkmi, mim,
HeoBsg3aTelJIbHO, KoIr'ma nOBa R?2 npemcrarisaoT Ci—Ciz2—alJIkujl, TO OBa R2
COeIVHEHH C 00pas30BaHMEM TeTePOlUKINUSCKOTO KOJbIA;

Kaxnoe R3 HesaBucHMMO OperncraBjgeT Co—Cig—alIKMJI, -—aJIKeHWI,
VIV —aJIKVMHWII;

KaxOeli R? He3aBUCUMO NpelCTaBJIgeT aToM BOOOpoIa, aJIKuUi,
TUOPOKCUAJIKII, CYJIbOTUIOPUIIAIKWII, WM apWJIaJIKWII;

KaXxIOel R® HesaBUCHMMO IpencTabBiydeT Ci—Ciz—aJIiKnI;

KaxOuli R® He3aBMCHMMO MpencTaByigeT aToM Bomopoma uim Ci—Ciz-—
aJIKWII;

L1 BuOupawnT u3:

-S—N - -S—N 0-5-
a) \T\/{ ; b) q ;) q ;
P s P
d) a t ;e) a

IpuueM:
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Kaxoeli Q! m Q2 B KaxmoM cJiydae BHOUpaoT M3 CcBA3M, —-0- WK -
N (R®) -;

Kaxnoe El! He3aBMCHMMO BHOMpAaT M3 HeoBsS3aTeJIbHO 3aMelleHHOM
APUJIILHOM MM Heo0sA3aTeJIbHO 3aMelleHHOM TeTepOoapMJIbLHOM TPYIINH;

Kaxneli E2 He3aBMCHMMO IIPeICTaBJIgeT HeoOS3aTeJIbHO 3aMelleHHYIO
a3o0TCcomepXallyln IeTepOoapMUJIbHYI ITpPYIIYy;

Kaxoens L? m L5 B KaxXIoM CcJlydae He3aBUCKHMMO IIPedCTaBJIgiloT
CBA3b, HeoOsa3aTeJIbHO 3aMeleHHY C1-Ceé—aJIKMJIBHYIO, VI
HeoOd3aTeJIbHO 3aMeleHHYID I'eTepOalIKMJILHYID TPYINny; U

m, p, d, S ¥ t KaxOwy He3aBMUCKMO COCTaBJgLT 1-4.

B eme omHOM BapMaHTe OCYMEeCTBJIEHUS HacCTodmee M300peTeHUe
IpencTaBJIsgeT Crnoco® MHI'MOMPOBaHMA IIPOIOyLMPpOBaHMA Oelika, [IPpUUEM
crioco® BKJOUaeT CTalIMio, B KOTOPOM KOIMPYKRMYyKD ©OeJIOK HYKJIEMHOBYIO
KMCJIOTY TIOOBepTralnT BO3OEMCTBMID OJMIOMepa COIJIaCHO HacCToAmeMy
N300pEeTeHUD.

B eme oOIOHOM BapMaHTE OCYMEeCTBJIEHUS M300pPEeTeHMe HallpaBJIeHO
Ha croocod JeueHMa OOJIe3HM Yy CyObeKTa, IIpUUeM CIoco® BKJKOUAeT
CTamui, B KOTOPOW BBOIAT TepaleBTHUeCKM >0PeKTUBHOE KOJUUECTBO
oJiMroMepa. TakxXe IIpenNcTaBJIeHH CIOCOOH IIOJYUYeHMS OJIMI'OMEPOB WU
CIIOCOOH MX IIPMMEeHEeHMUA .

ST U TIpouMe acCIeKTH Mu300peTeHUd OyOyT I[IOHATHEMU IIPU
ofpalleHMM K HMXecJeOywoleMy II0OPpoOHOMY ONMCaHMo. [IJIS S2TOM LeJu
30eCh WM3BJIOXKEeHH pasHoOOpa3HEe JIMTepaTypHHE MCTOUHUKM, KOTOPHE
foJjiee TOOPOOHO  OIMCHBAKT OlIpelelleHHYID 0a30BYD MHOOpMALM,
METOOUKM, COeIOMHEHUS UW/WIM KOMIIOBMLMM, W TeM CcaMbM KaXOell W3
HMX BKJIOUEH 3IeChb CCHJIKOM BO BCEeM CRBOEM IIOJIHOTE.

BKJIOUEHVE CCHJIKOW

Bce nyOimkalMM, I[IATEeHTH M IIaTeHTHHEe 3adBKM, YIIOMSAHYTHE B
STOM OINMCAaHMM, BKJIOUEHH 3IeCh CCHBUJIKOM B TOM Xe Mepe, Kak ecJu
OH Kaxiele M3 MHIMBUIYAJILHHX OyOIMKAalLMM, IIaTeHTa WJIM IIaTeHTHOM
3aABKM OBJIM KOHKPETHO M WHIMBMIYaJIbHO YKa3aHE KaK BKJIKUEHHHES
CCHIJIKOM .

KPATKOE OIIMCAHUE UEPTEXEN

SJIEMEHTH HOBU3HE WM300peTeHMSI B IIOOPODOHOCTAX WM3JIOKEHH B
IIYHKTax npujaraeMon [IaTeHTHOM bopMy Ik . Jyumee [IOHVMAaHue

IIPM3HaKOB U IIperMMymeCTB HaCTOAMIeI'O MSO@peTeHMH OymeT OOCTUIHYTO
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C I[IPMBJIEUEHMEM HUXECJEeOyRIel'0 IIOOPOBHOTO OIMCaHMua, KOTopoe
uz3jaraeT MWJIOCTPaTUMBHEE  BapWMaHTHE OCYIECTBJIEHUS, B  KOTOPHX
VCIIOJIL30BAHE IIPUMHIIUIIEL M300peTeHNMs, UM COIPOBOIUTEJILHHX YepTexel,
B KOTOPHX :

durypa 1 WILJIIOCTPUPYET IPUTOTORJIEHUE JIMHKEepa 014
TBepnodaszHOTO CHUHTE3a;

durypa 2 WIIRCTPUPYET IOoJIydeHMe TBepIoT'0 HOCUTeJIa IJId
CUHTEe3a OJIMI'OMepa;

durypa 3 WIIIOCTPUPYET TBepIod®a3HBEl CUHTES3 OJIMI'OMEPOB; U

durypa 4 WUIRCTPUPYET OTIeIlJIeHMe OoJIMT'oMepa OT TBepOoIro
HOCUTEJIA.

[IOJPOBEHOE OIIMCAHUE M3OEPETEHWA

OnpenesieHus

B HmXecJieOyomeM OIMCaHUM OIpelelIeHHHE CIeluduUIecKre IeTallu
V3JIOXEHE, YTOOH OO0EClIeuMTh HOOCKOHAJIbHOE TIOHMMaHME pPa3HOOOpas3HEIX
BapMaHTOB OCymecTBJIeHMSa. OOHakKO KBaJMOUIMPOBAHHOMY CIEUMaJIMCTY
B »TOM 0OJIacTM TexXHOJOoOI'MM OyIOeT IIOHATHO, UTO M300peTeHMe MOXeT
OBHITE peaiM30BaHO Ha OpakTuke 06e3 »5TUX JeTajler. B IOpyTux
nIprMepax OOMEM3BECTHEE CTPYKTYPH He OBUIM IIOKa3aHBE MJIM IIOOPOOHO
ONMCaHHE BO M30eXaHMe HEHYXHEX 3aTpOMOXIAKMNMX OIMCAHUM BapMaHTOB
OCYIleCTBJIeHVA. ECIM KOHTeKCT He oroBapuBaeT MHOI'O, Ha BCeM
IPOTSKEHVM OMNMCAaHMA M IIYHKTOB HMXecJeIyilel HaTeHTHOV (GopMyJIH
CJIOBO «BKJIOUATHB» M eI'0 Bapualuy, TaKMe KaK «BKJOUAET» U
«BKJTIOY AN, cjlenyeT TOJIKOBATbL B  OTKPHTOM, BKJIOUMTEJILHOM
CMHICJIE, TO €CTb, KaK «BKJIOUAKIMUM, HO He OI'PaHMUMBAIMUNICSH
TaKOBHMM» . Kpome ToI'o, [IPMBeIeHHEEe 3OeChb 3al'oJIOBKM YKa3aHH
TOJIEKO IJIg yIoOCTBa, M He IJIA MHTeplpeTaluuu oO0JacTU WM CMECJAa
3a4BJIEHHOT'O M300peTeHud.

CCBUIKA Ha IMPOTSXKEHMM HACTOAMEI'O OMNMCaHMA Ha «OOMH BapMaHT
OCYWEeCTBJIEHVA» WM Ha <«BapMaHT OCYWeCTBJIEHUA» O3HauaeT, UYTo
KOHKPEeTHEE IIPU3HAaK, CTPYKTYpa WMIM XapaKTEepUCTUKa, OIMCHBAaeMEE B
CBA3M C BapMaHTOM OCYMEeCTBJIeHMI, BKJIOUEHH II0 MeHblIlel Mepe B
OOVH BapMaHT OCYmMeCcTBJIeHMsa. Tak, IIOABJIEHME BHPaXeHUM «B OIHOM
BapMaHTe OCYWeCTBJIEHUA» WM «B BapMaHTe OCYWeCTBJIEHMA» B
PasJIMUHEIX MEeCTax Ha I[IPOTSXeHUM DBTOTO OIMCaHMAa He o0043aTelIbHO

InpenriojiaraeT, 4YTO BCe€ OHM IMMEKnT OTHOIeHIMe K OIDHOMYy WM TOMYy Xe



le

BapUaHTy OCYIIEeCTRJIEHUA . Kpome TOT'O, KOHKpEeTHHEe NIpU3HaKu,
CTPYKTYPHE MM XapPaKTepUCTUKM MOTYT OBTE OOBeOVMHEHH  JIIOOBM
NOOXOOAMNMM IOIYTeM B OIHOM WM MHOTHMX BapMaHTax OCYyUeCTBJIeHUAd.
Kpome TOTO, Kak IpMMeHAeMBle B DSTOM OINMCaAaHMM WM B IIYHKTax
npujaraeMom IIaTeHTHOM bopMyJIBL, bopMEL «ay, «an» u «the»
eOMHCTBEHHOTO yuca BKJIIOUAIOT MHOXeCTBEeHHBE OOBEKTEHL, ecyun
comepXaHue OIpeleJIeHHO He IpenOlMcHBaeT MHOT'O. TaKxe CcJenyer
OTMETUTE, UYTO TEPMMH «WMIM», KakK IIpaBUJIO, MCIOJbB3yeTCcd B €eT0
CMEICJIE, BKJIOUALIEM «U/WIN», eCJM CcoIepkaHue olIpelejIeHHO He
oroBapmUBaeT MHOTO.

[lpuBeOeHHBIE HUWXe TEepMMHE, KakK I[OIpMMeHsSeMbe 3OeChb, UMenT
clenyoiye 3HaueHMsd, e€CJIIM He OTOBOPEeHO HeUuTO MHOe:

KAMMHOTPYIIIa» MMeeT OTHOIeHMe K pammkaily —-NH».

«[IMaHOTpyIHna» WU <HUTPWUJIbEHAadg TpPYIoa» VMeeT OTHOIEeHMEe K
panukajy -CN,

«I'mopokcurpymnmna» WU KTUOPOKCUIT» uMeeT OTHOLIeHVE K
panukajy —-OH.

«VIMMHOTpPYyIIIa» MMeeT OTHOIeHMe K 3aMecTuTesio =NH.

«I'vaHMIOIMHMII» MMeeT OTHOIeHMe K 3aMecTmTesio —NHC (=NH) NHz.

KAMUIVIHMII» MMeeT OTHOIeHue K 3aMecTuTelio —C (=NH)NH:.

«Hurporpynmna» mMeeT OTHOIeHMe K paIukaly —-NO2.

«OKrCcoTpyHnIa» mMMeeT OTHOUeHMe K 3aMecTuTesno =0.

«TruokcoTpyIila» MMeeT OTHOIIEHME K 3aMeCTUTeJIo =S.

«XojaTy» uian «CA» uMeeT OTHOIIeHMe K cJlenyimen CTPYKTYpPpEe:

HO™ “OH

H

«IOesorcuxojarT» I «dCA» mMeeT OTHOIEHNME K caenyomen

CTPYKTYPE:
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HO"
H :

«AJIKMUII» MMeeT OTHOMeHre K palukally C JMHeWHOM WU
pPa3BEeTBIJICHHOW YIJIEBOIOOPOOHOM lLellbl, KOTOPHM ABJIAETCS HACHIIeHHBM
MM HeHAaCHIeHHBEM (To eCcTh, COIHePXMT OIHY WM 0oJiee OBOWMHEX
U/WNIM  TPOMHHX CBA3el), MMeeT OT OIHHOTO OO TPUILATM aTOMOB
yToJlepona, UM KOTOPHM MNIPUCOeOMHEeH K OCTaJIbHOM MOJIeKyJjle OpIOMHapHOM
cBA3b. Coma BXOOAT AaJIKMJIE, BKJIKUawnmMe Joboe UMCJIO aTOMOB
yryepoma oT 1 mo 30. AJKMI, comepxamuit mo 30 aToMOB YyIJlepola,
oBozHauaeTCca Kak Ci1—-Czo—aJikmi, nonooHeM  o0pasoM, HalIpHUMep,
aJlkKuJI, BRJOUAKMMM OO 12 aToMOB yIUlepoa, IOpelcTaBjsgeT cobom Ci-—
Ci2—aJIKMJI. AJIKMJIEL (M IIpouMe OIlpeleliseMeHe 3IeCb (QpalMeHTH) ,
BKJIIOUAKIME OpyI'Me KOJIMYecTBa aTOMOB yIUlepona, I[IpelCcTaBJIEHH
100 OHBEM oBpas3oM. AJIKMJIbHEIE TPYIIIIE BRJIOUAT, HO He
OorpaHMuUMBaKRTCA TakoBeMM, Ci1-Czo—ajkui, Ci1—-Cpo—ajkwui, Ci1—-Cis—aJIKWui,
C1—-Cro—ajykmii, Ci—-Cg—ajnkwmia, Ci1—-Ce—ajgruiy, Ci1—-Cs—ajrwmi, Ci1—-Cz—aJIKuii,
C1—Czo—aJxkmi, C2—Cg—aJIkui, Ca—Cg—aJIKkui, " Cq4—Cg—aJKmJl.
[lokasaTeJIbHEE aJIKMJIbHEE TPYINE BKJIOUALT, HO He OI'PaHMUMBAITCI
TaKOBHMM, MEeTWJI, BTUJI, H-TPONWJ, 1-MeTUJISTUJ (M30OPOIUII), H-
OyTmi, wu300yTWII, BTOp-OYyTWI, H-NeHTWJI, 1, l-OuMeTuI>TuiI (Tper-
OyTniI), 3-MeTUITEeKCUII, 2-MEeTHUJITeKCWUJI, BSTeHWJ, 1-[OponeHwuy, 1-
Oy TeHWUI, l-TIeHTeHWJI, l,4-nnedHTagmMeHms, STUHWUII, IPOIMHWII, 2-
OyTuHMII, 3-0OYyTUHWII, OeHTHMHWJI, TeKCHMHWJI, M ToMy HomoOHHe. Eciau B
ONIMCaHUM KOHKPETHO He OTOBOPEHO HEUTO WMHOEe, aJIKWJIbHas TIpyllla
HeoOd3aTeJIbHO MOXET MMETH 3aMeCTUTeJIM, KaK OIMCaHO HMXe.

KAJIKMJIEH», WM <«aJIKMJIeHOBad LEelb», MVMeeT OTHOIEeHMue K
JMHEeVHOM WJIM Pas3BeTBJIEHHOM MOBYXBAJIEHTHOM YIJIEBOIOPOIOHOM Illemnwu,
CBABHBAKIEN OCTAaJIbHYI MOJIEKYJY C PaIMKaJIbHOM TPYIIoM. AJKWUIIEHH

MOT'YT OBTB HACHIIEHHEIMM WJIM HeHaCHIe HHEMU (70 ecThb, comepxatT
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OOHY WIM ©OoJiee IOBOMHHX M/UJIM TPOMHEIX CBA3el) . I[lokasaTeJlbHEe
AJIKMJIEHE  BKJIOUAKLT, HO He OT'paHMuUMBaKTCA TaKOBEMU, C1—Ci2-
aJIKUJIEH, C1-Cg—aJIKMJIEH, C1—-Ce—aJIKUJIEH, C1—-Cy4—aJIKUJIEeH, C1-C3-

aJikujieH, Ci1—-Co-aJjikmiieH, Ci—aJIkuiieH. IlokaszsaTeJIbHEE AaJIKMIJIEHOBHE
TPYINIIH  BKJOYAT, HO He OT'paHMUMBAKTCHA TaKOBHMM, MeTUJIEH,
STUJIeH, [IPONMJIeH, H-OYyTWUJIEH, STeHWJIeH, IIPOIeHuJIeH, H-OyTeHWJIeH,
NPONMHMIIEH, H-OYTHMHMIIEH, W TOMYy TIOHOOHHe. AJKMIIeHOBAaS Illellb
npucoenuMHeHa K OCTaJIbHOM MOJIeKyJie OpAMHApHOM WMJIM  IBOMHOM
CBA3BID, UM K paIuKaJLHOM TpyIle OPIMHAPHOM WMIM IBOMHOM CBA3LD.
TOUKM MNPUCOeIVMHEHMS aJIKMJIEHOBOM lLelM K OCTalJlbHOM MOJIeKyJle U K
paivkaJbHOM TpyIlle MOTYT BKJIOUATL OOMH aToM YIJlepoda MM JIoOHe
IOIBa aToMa YyIJlepola BHYTPM lLelM. EcCAM B OIMCAHUM KOHKPEeTHO He
OTOBOPEHO HeuTo MHoe, aJIKMJIeHOoBasa Illellb Heo0sa3aTeJIbHO MOXEeT
VMeThL 3aMecTUTeJM, Kak OIMCaHO HMXe.

KAJIKOKCUTPYIIa» MMeeT OTHOIeHMe K pamukaily o¢opmyJiel —0Ra,
Toe Ra. IIpenOcTaBaIsSeT aJKMJILHHM paluKal, KakK ObJIo olpelesIeHo.
Ecau B OIIMCAaHUU KOHKPETHO He OTOBOPEHO HeuTo VHOE,
AaJIKOKCHUTPYIINa Heobg3aTeJJbHO  MOXeT  UMEThH 3aMecTUTeJIN, Kak
OIIMCAaHO HWXE.

KAJIKOKCHAJIKWUII» MMeeT OTHOIleHMe K pammukaily o¢opMyssl —RpORa,
Tne R. IOpelcTaBJgeT aJIKMJLHBEM panoukall, Kak OBJIO OolIpeneJieHO, U
Tne Rp OpencTaBJgeT aJIKMJIEHOBHM palukall, Kak OBJIO OolpenelieHOo.
Ecam B OIMCAaHUU KOHKPETHO He OT'OBOPEHO HeuTo nHOE,
aJIKOKCHAaJIKMJIbHAS TpPyIla Heofsa3aTeJIbHO MOXeT MMeTh 3aMeCTUTeJIN,
Kak OIMCaHO HUXe.

KAJIKOKCUAJNKMIIKAPOOHMII»  MMeeT  OTHOIleHMe K  paIukaly C
bopmysion —C (=0)RpORa, T'me Ra OpelcTaBJgeT aJKMILHBN paIukKall, Kak
OBJIO OllpemeJieHO, M I'Ie Rp ODpencTaBJgeT aJIKMIJIIeHOBHM palukall, Kak
OpUIO oOmpeleJieHO. EcCJM B OINMCAHMM KOHKPETHO He OTOBOPEHO HeuTo
VHOe, aJIKOKCUAJKMIKApOOHUIILHAA TpVYIa Heo0a3aTeJIbHO MOXEeT MMEeTh
3aMecTUTeJIM, KakK OIMCaHO HUXe.

KAJIKMIIKAPOOHMII» WMMeeT OTHOMeHMe K padukKaly C OQopMyJiom -
C (=0)Ra, roe R. TpencTapJaseT aJKWUILHEM palukall, Kak OBUIO
onpenejyieHO BHmMe. ECIM B ONMCAHUM KOHKPETHO He OTOBOPEHO HEeuTo
VHOEe, AJIKMIKapOOHMIIbHAA  Tpylla Heobd3aTeJIbHO  MOXeT  MMeThb

saMecTruTeJiM, KakK OIIMCaHO HHMXe.
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KATKMUIIOKCUKAPOOHUII» MMeeT OTHOIeHMe K paIuKaly C QopMyJion
-C(=0)0ORa, 1Tme R, mOpelcTaBJgeT aJKWJIbLHHM paluKaJ, Kak OBJIO
omnpernejieHo. EciM B ONMCaAHMM KOHKPETHO He OT'OBOPEHO HeUTO MHOE,
AJIKMIIOKCUKaAPOOHUIIBEHA A TpyIlna HeoO4ga3aTeJIbHO MOXeT VIMETH
3aMeCTUTeJIN, Kak ONIIMCAaHO HIXE . [ITokazaTeJibHEE
AJIKMJIOKCUKAPOOHMIIbHEIE TPYINE  BKJIOUYAKT, HO He OI'paHUUMBAKTCH
TaKOBHMI, —-C (=0) OCH2CH20H, -C (=0) OCH2CH20CH2>CH20H, -
C (=0) OCH2CH>OCH2CH20OCH2CH20H, -C (=0) OCH2CH2>0CH3s, -
C (=0) OCH2CH>0OCH2CH20CH3 mym —C (=0) OCH2CH2OCH2CH20OCH2CH20OCH3.

«T'eTepoalIKMJIeH» MMeeT OTHOIeHMe K aJIKMJIIEHOBOMY paIukaly,
KakK OIMCaHHOMY BHIle, I'Ile OIVMH WM ©OoJiee aTOMOB YyIJlepola B
AJIKMIJIEHOBOM TpyIllle 3aMemeHe aToMoM O, N uam S. EcAM B OIMCAaHUU

KOHKPEeTHO He OI'OBOPEeHO HedTOo MHOe, reTepoOaJIKMJIEHOBaAaA TIpPYyIilla

HeoOA3aTeJIbHO MOXeT MMETH 3aMecTUTelIn, KakK OIIMCcaHO HHUXe.
[lokaszaTeJbHEE TeTepoalIKMIJIEeHOBHE TPYIIIIE BKJIIOUAT, HO He
OT'PaHMUMBAITCA TaKOBEMHU, -0OCH2CH20—-, —OCH2CH20CH2CH20- wim -

OCH2CH20CH2CH20OCH2CH,0-.

KAJIKMJIaMMHOTPYIIIIa» MMeeT OTHOIeHMe K palukaily OQOpMYyJEl -
NHR, I -NRaRa, roe Kax b Ra npencraBJjigeT, He3aBUCUMO,
AJIKMUIJILHEM palvkall, KkKakK OBJIO OlIpeleJIeHO BbHIEe. ECIM B OIMCAaHUU
KOHKPETHO He OT'OBOPEHO HeuTo VHOE, aJIKMJIaMUHOTPYIIla
HeoOd3aTeJIbHO MOXeT MMeTh 3aMeCTUTeJIM, KaK OIMCaHO HMXe.

KAMMIOMII» MMeeT OTHOIEeHMe K palukKally ¢opMyJiel —N (H)C (=0) -Ra,
roe Ra IpenOcTaBJIsgeT aJIKMJILHBIM MM apWJIbHHM paaukKalJl, KaK 3I0echb
omnpeleJyieHO. ECiIM B ONMCaHMM KOHKPETHO He OT'OBOPEHO HEeUuTO MHOoE,
aMUIOMJIBHaa Tpylla HeoOd3aTeJIbHO MOXEeT MMEeTh 3aMecTUTeNM, Kak
OTIMCaHO HMXE.

KAMMIOVHWUIIAJIKWII» MMEeeT OTHOIIEHMe K palukally OQOpMyJIH —Rp-—
C(=NH)NHz, rme Rp mOpencraBJgeT aJIKMJIEHOBHM palukaljl, KakK OBJIO
OIipelleJIeHO BHIMe. ECIM B OINMCAHMM KOHKPETHO He OT'OBOPEHO HEeUTO
VHOE, aMUIOVHUIIAJIKMIIbHA S Tpymnna HeoOda3aTeJIbHO  MOXET VIMETH
3aMeCTUTENNM, KaK OIIMCaHO HUXE.

KAMUIOVHUIIAJIKMIKAPOOHMII» MMEET OTHOIIEHME K palukally (QOpMyJIH
-C(=0)Rp—C (=NH)NH2, rme Ry OpelcTaBJigeT aJIKMJIEHOBHM palukaljl, Kak
OBJIO OIIpPEeNeJIEHO BHIIe. ECIM B OINUCAHUM KOHKPETHO He OT'OBOPEHO

HeduTOo MHOE, aMMHMHMHaHKMHKaPGOHMHBHaH I'pyIilia HeoO4A3aTeJIbHO
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MOXeT MMETH 3aMEeCTUTEJIM, KaK OIMCaHO HUXE.

KAMMHOAJIKMII» MMeeT OTHOIeHMe K palukajay oGopmyJisl —Rp—NRaRa,
Toe Rp I[IpeOcTaBISgeT aJKMJIIEHOBHM paIamukKalJ, Kak ORJIO OoIpeleJIeHO
BHIIE, ¥ KaXOelM Ra He3aBMUCHUMO IMIpedcTaBJIgeT aTOM BOIOOpOoIa WJIMU
AJIKMJILHEI paluKall.

«THoaJIKMII» MMeeT OTHOIIeHMe K palukajly oGopMyJisl —SRa, I'me Ra
opencrTaBiigeT aJKUJILHHEM PamukalJl, kKak OBJIO olpelesJJeHO BhIme. Eciu
B OIMCAaHMM KOHKPEeTHO He OTOBOPEHO HeuTo MHOoe, THOoaJIKMJIbLHAaS
Tpylla HeoBd3aTeJIbHO MOXEeT MMEeThb 3aMeCTUTeJIM.

KApUII»  MMeeT OTHOIMEeHNE K paiukaly, IIPOU3BOIHOMY OT
YIUIEBOOOPOIHOM LMUKJIMUECKOM CHUCTEeMH, BKJOUAalIeMy BOINOPOI, OT 6
no 30 aToMOB YyIJlepoma, U IIO MeHbBIeM Mepe OIHO apoMaTHUUuecKoe
KOJIBIIO . APWJIILHEIN panukall MOXeT OHTHL MOHOLMKJIMUECKOM,
OULIKKINUECKOY, TPULUMKINUECKOV WM TeTpalMKIMUeCKOM KOJLIeBOoM
cucTeMou, KOoTOopasd MOXeT BKJIOUATH KOHIEeHCHUPOBaHHEE MM
MOCTHKOBEE IIMKJIMUECKME CUCTEMH. APMIIBHEE pPalIMKaJE BKJIOYAT, HO
HEe OTPaHMUMBAKTCSA TaKOBEMM, apWJIbHBEE paOMKalJbl, I[IPOM3BOIHBE OT
YIJIEBOOOPOOHEX LUKIMUECKUX CUCTEM alleaHTpuJIieHa, alleHadTuJIeHa,
allebeHaHTPUIIEHA, aHTpalleHa, asyJieHa, BeH30IIa, XpU3eHa,
bsyopaHTeHa, OQJyopeHa, acuMM-MHIOAalleHa, CHMM-MHIOalleHa, WHIOaHa,
MHIeHa, HabTalmuHa, bdeHaJleHa, O{eHaHTpeHa, ILIeValMeHa, IIMpeHa U
TpubeHMIJIeHa. ECAM B ONMCaHMM KOHKPETHO He OT'OBOPEHO HEeUTO MHOE,
TepPMUH KaApWUII» WK npeduxc «ap-» (Takom Kak «apaJIKMII»)
npenmnojlaraeTcs BKJIIOU A0NMM aAPWUJILHEIE panukKaJisl, KOTOPHE
HeoOga3aTeJIbHO MMEeKnT 3aMeCTUTeJIM.

«ApaJdkmil» («KapuJIaJIKMJI») MMeeT OTHOIMEeHMe K palukally (QOpMyJIH
Rp—Re, Thme Rp HOpelcTarBJdAeT aJIKMJIEHOBYK Illellb, KaK OBJIO OIpemelJIeHO
BHIIE, U Rc HOpencTaBIsgeT OOMH WM OoJiee apWJBHEX palMKaJIOB, Kak
OBJIO OIpPelNeJIeHO Beme. [IlpMMepH apuialikuila BKJKOYAKnT, HO He
OTPaHNUYMBaKTCA TaKOBHMM, OeH3u, OMdeHnIJIMe TIUJI, TPUTUII
(ToMdGeHMIIMETUII) , M TOMy IOOOOHHEe. ECIM B OIMCaHUM KOHKPETHO He
OT'OBOPEHO HEUTO WMHOE, apwilaJIKMIIbHad Tpylla Heo043aTeJIbHO MOXeT
VMETH 3aMeCTUTEJIN.

KApUIIKapOOHUII» MMEeT OTHOIIeHMe K palukaly O(opMyJEl —
C(=0)R¢, Tme R¢ HOpencrarBJgeT OOMH MM 0OoJiee apWUJIbHEIX PaIuKaJioB,

Kak OBJIO OIpellejIeHO BhIle, Halpumep, beHusa. EcaAM B OINMCaAHUU
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KOHKPETHO He OTOBOPEHO HEeUTO MHOEe, apuiKapbOOoHWMJIbBHasS Ipylila
HeoOA3aTeJIbHO MOXEeT MMEeTh 3aMeCTUTEIN.

KAPUMJIOKCUKAPOOHMII» MMeeT OTHOIEeHMEe K palukaily OQOpMYyJIE -
C(=0)O0R¢, rme R¢ HOpencrabBideT OIMH MM 0oJiee ApPMUJILHEX PaIUKaJoB,
Kak OBJIO OIpeneJsieHO BHIIe, HalpuMmep, obeHuy. EcaM B OIMCaHUU
KOHKPETHO He OI'OBOPEHO HEeUTO MHOE, apWUJIOKCHUKapOOHMJIbHaAA Ipylila
Heo0A3aTeJIbHO MOXET MMETH 3aMeCTUTEIN.

KAPWITAIKUIIKAPOOHWUII» MMeeT OTHOIeHMe K paIukKally OQOpMYyJIEl -
C(=0)Rp-Re, 1Tme Rp mOpencrapjgeT aJIKMJIEHOBYKL Ilellb, kak OBJIO
OIIpeneJIeHO BHIIe, M R¢ TIpencrTaBJsgeT OOMH WM ©OOoJiee apWUIIbHBIX

pamukKaJioB, KaK OBJIO OIpenesjieHO BHIle, HalpuMmep, deHuy. Eciau B

OV CAaHUU KOHKPETHO He OTOBOPEHO HeuTOo VHOeE,
apMIIAJIKMIIKapOOHMIIbHA A TpyImna HeoBsg3aTeJILHO MOXeT VIMETb
3aMECTUTEIIN .

KAPUIIAJIKUIIOKCUKAPOOHWUII» MMeeT OTHOIeHMe K paIuKally QOpMYyJIH
-C(=0)0ORp—R¢, Tme Rp mOpencraBJIgeT aJIKMJIEHOBYK Ilellb, KakK OBJIO
OIIpenmeJIeHO BHIle, ¥ R¢ mOpencraBysgeT OOMH WM OOJiee apWUIIbHEIX
paiukKaJjioB, Kak OBJIO OIpeleJiIeHO BHIle, Hanopumep, oeHua. Eciau B
ONMCaHUU KOHKPETHO He OT'OBOPEHO HEeUTO MHOE,
APMIIAJIKMIIOKCUKAPOOHUIIEHA I TpyIrna Heobda3aTeJIbHO  MOXeT  MMEThb
3aMeCTUTEJIN .

KAPUIJIOKCUTPYIIIIa» MMeeT OTHOIeHMe K palukaly OQopMyJiH -O0Rc,
roe Re OpelcTarBJISeT OIMH WM O0Jiee apWMJIbHEX pPaIMKaJloB, Kak OBLJIO
OIIpeneJIeHO BHIIe, HaIpuMep, O¢eHuJI. ECIM B OINMCAHMM KOHKPETHO He
OTOBOPEHO HeuTOo MHOe, apuikapOoHWMIIbBHasa TIpylla Heobda3aTeJIbHO

MOXeT VIMeThb 3aMeCTUTeJIl.

KUIMKJIIO QJIKMII» nMeeT OTHOIIeHM e K cTadbmuIILHOMY,
HeapoMaTHUUueCKOMY, MOHOLIMKJINYECKOMY I [IOJIMLIUKIIMYE CKOMY
KapOOoLUUKINUeCKOMY KOJIBLY, KOoTOpoe MOXeT BKJIDUATH

KOHIOEHCHMPOBaHHEIE WJIM MOCTHMKOBEIE LIURKIIMUECKNME CHCTEMEI, KOTOpOe
MOXeT OBITH HaCHIIEeHHEBEIM MJIn HeHaCHIeHHBIM, n IIPMCOEeIMHEHO K
oCcTaJIbHOM MOJIEKRYJIE OpHMHapHOﬁ CB43bK. llOKaszaTeJIbHEE LUKIIOAJIKWIIEL
BRJIOYAKT, HO He OI'PaHMUMBAKRTCA TaKOBEMIM, IMKJIIOAJIKMJIBHEIE T'DYIIIIH,
mMeKnre oT TpeX OO0 IIATHaIllaTM aTOMOB YyIJlepola, oT TpexX Oo
OTJeCATM aTOMOEB YyIUleponla, OT TpeX OO0 BOCBEMM aTOMOB YyIUJlepOIlla, OT

TpeX OO meCTrM aToOMOB YyIUlepOIa, OT TpeX OO IIATM aTOMOB YyIJleponla,
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WIM OT Tpex OO UYeTHpPex aTOMOB yIulepola. MOHOUMKJIIMUECKUE
LUMKJIOAJIKNJIIbHEE panuKaJisl BKJIOUAT, HO He OTPaHMUMBAKTCH
TAKOBBIMM, LMKJIOIPONIWII, ULIMKJIOOYTWII, ULIMUKJIOIEHTUJI, UMKIJIOTEKCUII,
UMKJIOTENTUJI ¥ UUKIOOKTWUII. [lONMUMUMKIMUeCKMEe paluKaJbl BKJIOUAKT,
HalpuMep, amaMaHTWUII, HOPOOPHWII, OEeKaJMHWII, u 7,7-0vMeTUII-
OULUMKIIO[2.2.]1]TenTaunil. ECIM B OIMCAHMM KOHKPETHO HEe OI'OBOPEHO
HeuTO MHOe, LUMKJOAJKMJILHasa TIpylla HeobA3aTelJJbHO MOXeT UWMEThb
3aMeCTUTEJIN .

«IIUKIIOAJIKMIIAJIKUII» MMeeT OTHOIIeHMe K paIurkKally GopMyJiel —RpRg,
Irne Rp HOpencTaBjigeT aJIKUMJIEHOBYIO Llellb, KakK OBUJIO OIpeleJIeHO BHIIE,

M R4 TIpeIcTaBJIgeT UIUKJIOAJKWIILHEM palukKall, kak ObJIO olIpelelIeHO

BEHIIEC . Ecim B OIIMCaHNM KOHKPETHO He OT'OBOPEHO HedTOo MHOE,
IMKJIIOaJIKMJIaJIKMIJIEHa A T'pyIilia Heo643aTeJILHO MOXeT VMeTb
3aMeCTUTeJIN .

«IUKIIOANKMIIKAPOOHWUII» MMeeT OTHOIEeHMe K palukaly QOpMYJIHL —
C(=0)Rgq, Tme Ry mOpencTaBJIgeT UIMKIJIOAJNKMUILHEM palukall, KakK OHJIO
OIIpenmeJIeHO BHIIe. ECIM B OINMCaAHMM KOHKPEeTHO He OTOBOPEHO HEeUuTOo
VHOe, LIUKIIOAJIKMIIKapOOHUIIbEHAA TpPYyIlna HeoOdA3aTeJIbHO MOXeT MMEThb
3aMeCTUTEJIN .

«IIUKIIOAJIKMIIOKCUKAPDOOHUII» uMeeT OTHOIIeHNEe K pamukajy
bopmysier —C (=0) ORq, THe Rg NpencTaBJseT UUKJIOAJKMIILHHY paluKall,
Kak OBUJIO ONpeleJIeHO  BHIIE. Ecam B onoMCaHMM KOHKPETHO He
OT'OBOPEHO HEeUTO MHOE, LIUKJIOAJIKUIIOKCUKAPOOHUIIEHA A TpyIina
HeoO43aTeJIbHO MOXET MMETH 3aMeCTUTEJIN.

«KOHOEeHVPOBAHHEI» MMeeT OTHOomeHMe Kk JIoOoM OIMCHBaeMOM
30eCh LUKJIMUECKOM CTPYKTYpe, KoTopas SMABRJAeTCId KOHISHCUPOBAHHOM

C CymecTBYyKIeV LIMKIMUeCKOWM CTpyKTypol. Korza KOHIOeHCUPOBAHHLMN

LMKJII IpencTaBJIsgeT cobom TeTepOLUMKINYECKOe AOPO WIIn
TeTepOapPUJILHEM  LIUKJI, Jiodor aToM yIJlepola @B CylleCTBYyIEN
HMKJIMUECKOM CTPYKTYPE, KOTOPEIM CTAHOBUTCSA YacTLIo

KOHIEHCHMPOBAHHOTO TeTEPOLUUKIIMYECKOTO AOpa WJIM KOHIEHCUMPOBAHHOTO
TreTepoapoMaTUYeCKOTO ILMKJIa, MOXeT OBTH 3aMelleH aTOMOM a30Ta.
«I'YyaHUIOVHUIIAJIKWII®» WMMEeEeT OTHOIIEHMEe K palukally OOopMyJEl —Rp-—
NHC (=NH)NHz, Tme Rp OpelcTaBJifgeT aJIKMJIIeHOBHMW paIuKaJ, Kak OBJIO
OIpelleJIeHO BHIIe. ECIM B OINMCaAHMM KOHKPETHO He OI'OBOPEHO HEeUTO

MHOE, I'YaHMIVMHWIIaJIKMIIEHa Aa I'pyIillia HeoOA3aTeJILHO MOXeT MMeTb
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3aMeCTUTENNM, KaK OIIMCHBAaeTCH HUXE.

«I'yaHUIVHUIIaJIKMIIKap OOHMIT» VMeeT OTHOIIEHNE K panukKay
bopmyJsiel  —C (=0) Rp—NHC (=NH) NHz, 1©Tme Rp IOpedcTaBJISAeT aJIKMIJIEHOBHMU
pamukaljl, Kak ObUJIO OIpeNeJIeHO BHIle. ECJIM B OIMCaAHUM KOHKPETHO He
OT'OBOPEHO HEeUTO VHOe, I'YaHUOVHUIIAJIKMIKapOOHMIIbHA A Tpylmna
HeoOd3aTeJIbHO MOXeT MMeThb 3aMeCTUTeJIM, KaK OIMCEHBaeTCsa HMXe.

«Tajio» WM «TaJloTeH» KMMeeT OTHONeHMe K aToMaM OpoMma,
xJiopa, ®Topa M mMoIa.

«TajloaJIkKMJI» ¥MMeeT OTHOIeHMe K aJIKMJIBHOMY palMKally, Kak
OBJIO OIIpeneJIeHO BHIe, KOTOPHM MMeeT B KaueCTBe 3aMecTuTeJIen
oouH MM 0OO0Jlee aTOMOB TaJIOTEHOB, KaK ONpeneJsIeHO BHINE, HaIpuUMeEp,
TPUOTOPME TUII, omdTopME TIII, bTopMeTHII, TPUXJIOPME TUJII, 2,2,2-
TpUudTOPITUII, 1, 2-nud¢ropsTId, 3-0poM—2—-QTOPIPOIINII, 1,2-
IMOpPOMaTMJII, W TOMy TIOHOOOHEEe. EcjaM B OIMCaHMM KOHKPETHO He
OTOBOPEHO HEUTO WMHOE, TalloaJIKMIIbHad Tpylla HeoO043aTeJIbHO MOXeT
VMETH 3aMeCTUTEJIN.

«Ileprajio» WM <«IepdTop» MMEeeT OTHOIeHMe K (paTl'MeHTy, B
KOTOPOM KaxXIhlM aToM BoOIOOopoIa OBJI 3aMelleH aTOMOM TaJioTeHa WU
aToMoM ¢ToOpa, COOTBETCTBEHHO.

«I'eTepOLUMKIIUITY, VI KT eTepOLUUKIINUEeCKOEe AOPO», yMeeT
OTHOIIEHME K CTabMJIbLHOMY HeapoMaTMUEeCKOMY ULMKJIMUeCKOMYy J3—-24-
UJIeHHOMY palMKaJly, BKJIoUaKlmeMy OT 2 IO 23 aTOMOB yIUulepoma M OT
OOHOTO OO 8 TIeTepoaTOMOB, BHOPAHHHX M3 ITPYIIIH, COCTOAmMEeN U3
asoTa, kKucJopona, ¢dochopa M cepH. EcCiIM B OINMCaAHUM KOHKPETHO He
OTOBOPEHO HEeUTOo VHOE, TeTePOUMKIIMIIL HEIM panukaJgl MOXeT
IpencTaBJIATh cobom MOHOLMKJIMUECKYIO, OULIMKINUYECKYIO,
TPULUUKIMUECKYD WMIM TeTPpalMKJIMUYECKYK KOJBIEBYK CHUCTEMY, KOTopas
MOXeT BKJIUAThb KOHIEHCHUPOBAHHHE WJIM MOCTUKOBEE LUKINUECKUE
CUCTEMEI; M aTOMH a30Ta, YIJIepolda WJIM CEPH B TI'eTepPOlMKJIMILEHOM
pamukajie HeoO0d43aTeJIbHO MOTYT OHTBb OKMCJIEHHHMM; aTOM as0Ta
Heo®a3aTeIbHO MOXeT OHTbL KBaTEepPHM30BaH; U TIeTepOLUKJIINIILHBM
pamukajl MOXeT OBTb YaCTHUYHO WM IIOJIHOCTBK HACHIMEHHEM. [IPYMEPE
TaKMX TETEPOLUMKIMIIBHEIX pPalMKaJIOB BKJIOUYAKT, HO He OI'PaHMUMBAKTCH
TaKOBEMM, OVMOKCOJIaHWUII, TMeHMI [ 1, 3] IMTHMaHWI,
OEKATUIPOU30XUHOJINII, VMM a30JIMHWII, VMM a30JIMOVHNAIL,

M30TMasoJIMOVHNMII, WM30KRCasOoJIMOMHNII, MOp(]_)OJ'H/[HMJ'I, ORTal'mMaoporMHIOOJINII,
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ORTal'MipOM3OMHIOOJINII, 2—OKCOHMHepa3MHMH, 2—OKCOHMHepMHMHMH, 2-

OKCOIIMPPOJIMOMHNMII, ORCasOoJIMOIMHWMII, IIMIeprnMimnHMII, IIMIiepas3mMHmnII, 4-

IUIIEPUIOHWII, IUPPOJIUONHAIL, IUpasoJNIONHNAIL, XUHYKIIMONHAI,
THAZ0JUIMHUII, TeTparuapodypuil, TPUTHMAHWII, TeTParMIpolIMpaHni,
TYOMOPOOJIMHAII, TUAaMOPOOJIMHNII, 1-okcoTroOMOPHOJIMHAII, 1,1-

oMokcoTuoMopdosmumi, 12-kpayH—-4, 15-kpayH-5, 18-kpayH-6, 21-
KpayH-7, asa-18-kpayH-6, IMaszsa-18-kpayH-6, a3a-2l-kpayH-7, u
oraza-21-kpayH-7. EcaM B oOIMCaHMM KOHKPETHO He OTOBOPEHO HeuTo
VHOE, TeTepOUUKINIIbEHA TpyImna HeoOga3aTeJIbHO MOXeT VMETH
3aMeCTUTENN .

«T'eTepoapmyi» MMeeT OTHOIEeHMe K palukaily C 5b-1l4-ujeHHOM
LUUKJINUECKOV CUCTeMOM, BKJIOUaKIeMy aTOMH BOIOoOpoIOa, OT OIOHOIO IO
TPUOLIATM aTOMOB yIUlepola, OT OIJIHOTO OO MMeCTHM I'eTepoaTOMOB,
BHOOPAHHEX M3 TPYVYIILE, COCTOAmEN M3 asoTa, Kucjopoma, odochopa u
Cepe, ¥ IO MeHblle¥ Mepe OIOHO apoMaTuueckKoe 4Opo. [OI4g leJen
HaCTOAMETO n3obpeTeHmns reTepoapniibHEM panukall MOXET
IpencTaBJIATh cobom MOHOUMKJIMUECKYIO, OULIMKIINUYECKYIO,
TPULUUKIIMUECKY WM TEeTPpalUMKIMUECKYK KOJBIEBYK CHUCTEMY, KOTOopas
MOXeT BKJIOUATb KOHIEHCUPOBAHHHE WJIM MOCTUKOBEE ULUKIINUECKUE
CUCTEeMEl; M aTOMH a30Ta, YyIJlepola WIM CEPH B TI'eTepOoapuJibHOM
pamukajie HeoOd3aTeJIbHO MOTYT OHTH OKMCJIEHHBHMM; aToOM as0Ta
HeoO4d3aTeJIbHO MOXeT OHTHL KBaTEepPHU3OBaH. I[IpMMEpPH BKJIOUYAIT, HO He

OT'paHMUMBaKRTCAd TaKOBEMIM, aseIlllMHMII, aKpPMIOMHWMII, GGHBMMMHaSOﬂMﬂ,

OeH30THa30JIMJI, OEeH3MHIOOJINII, OeH30OMOKCOJINII, OeH300ypaHmi,
DeH30KCa30JI1I, OeH3T1a30JIMII, BeH30THaOMa30JIUII,
Benuszso[b] [1, 4] oMOKCENIMHNII, 1, 4-0eH30O0MOKCAaHWUII,
OeH30HadTOOYPAHWUII, DeH30KCa30JIuI, OeH30IMOKCOJINII,
OeH30IMOKCUHNII, OeH30IMPaHnI, OeH30IIMPaHOHNII, OeH30bypaHui,
OeH300yYPaHOHUII, OEeH30TUEHNII (BenzoTHMODEHNII) , DeH30TPHra30JIUII,
BeHzo[4, 6]uvmnaszo 1, 2—-a] IMPUIOIMHNLI, Kapbaszoaui, LMHHOJIMHNII,
oubeH300ypaHui, InHeH30TMOQEeHNII, bypaHui, bypaHoOHWUII,
M30THa30JIJI, VMM a30JIMII, VMHIOa30JI1JI, VIHIOOJINII, VHIOa30JIWJI,

M3OVMHIOOJIMII, WMHIOJIMHWII, M3OVMHOOJIMHWMII, M30XMHOJINMII, VMHIOOJIM3VHWII,
M30KRCasoJInii, Ha@TMpMHMHMH, orCaimras3oJInJI, 2—-0OKCOa3elVHWII,
ORCasoJInJI, OKCHMPpaHWMJI, 1—OKCMHOHMPMHMHMH, 1—OKCMHOHMPMMMHMHMH,

l-okcunmonvpa3uHUII, l-okcupmonupuoasmMHUII, 1-beHni-1H-IMppPOJINnII,
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beHasmHMII, (QEHOTHMA3ZUHWMII, O(EeHOKCA3UHMII, O(Tajla3MHWII, ITePUIMHWII,
IYPWHWII, IVPPOJINII, IMpPa30JIn, IUPUINHNII, IVpa3uHWI,
IUPUMUOVHWII, OIUPUIOABUHUII, XMHABOJIMHWII, XUHOKCAJIVHWII, XWHOJIMHWII,
XUHYKIJIMOMHAII, M30XUHOJIMHAII, TeTPaTUIPOXMHOJIMHNII, TMa30JIMII,

THMaouas0JinIl, TPUAa30JIUII, TeTpPpa30Jinuil, TPpHUasUHWUII, WU TUOOEeHWUII (To

ecrTp, TMEeHWJI) . ECJM B OINMCAaHUU KOHKPEeTHO He OI'OBOPEeHO HeuTO
MHOEe, I'eTepoOoaplJibHa4Ad T'pyIilla HeoO643aTeJIbHO MOXeT MeTb
3aMeCTUTeJIN .

Bce BhImeykKasaHHEE TPYIIIIEL MOTYT OBEITE JIMOO BaMelleHHBEMM, JIMOO
He3aMelleHHBIMIM . TepMMH «SaMemeHHHﬁ», Kakr MCHOHBByeMHﬁ 30ecChb,
O3HadvaeT, uTo Jwobasgd M3 BHIIEYKa3aHHBX T'PYyIIII (To eCcThr, aJIKMJIbHaA,

aJIKMJIEHOBaAd, aJIKOKCHMJIEHaA, aJIKOKCHMaJIKMIJIBEHaAg, aHKMHKaPGOHMHBHaH,

AJIKMJIOKCUKAPOOHUIILHAS — TPYIIIH, AJIKMJIaMUHOTPYTINa, aMUIUIILHAS,
AMUIOVHUIIAJIKMIIbHAS,  aMUIVHWIAJKUIKAPOOHWIIbHAL,  aMMHOAJIKMJIbHAaS,
apuiabHasg, apWJIaJIKUIILHA S, apuIKapOOHWIIbHASL,
APUIIOKCUKAPOOHUIILHA S, ApPUIIAIKMIIKAapOOHUIILHA S,
APUITAJIKMIIOKCUKAPOOHMIILHA S, APMJIOKCUIILHAS, IVKJIOAJKUIILHA S,
UMKJIOAJIKUIIAJIKUIIEHA g, IMKJIOAJIKMIIKapOOHMIIbHA A,
UMKJIOAJIKUIIAJIKUIIKAapOOHUIIbHA S, IMKJIOAJIKMIIOKCUKAPOOHWUIIbHA S,
TYaHUIVMHWUIIAJKUIIbLHA S, TYaHUIMHUIIAJIKWUIKapOOHMUIIbLHA S,

rajioaJIKMJIBHaAdg, reTepOlIMKIIMIIEHaA n/ reTepoapMiibHaAda Ppynnm),
MOXeT OBTBH OOIIOJIHUTEJIEHO ®YHKHMOHaHM3MpOBaHa, InprnyeMm II0 MeHbInen
Mepe OIMH aTOM BOIOOpOIOa 3aMellaeTCA CBA3BI C HeBOOOPOIOHEIM aTOMOM
3aMecTuTeNd. EciaM B OINMCaHMM KOHKPETHO He OI'OBOPEHO, 3aMelleHHasd

T'pyIllla MOXeT BKJIKKYaATE OIOMH WJIN foJiee SaMeCTMTeﬂeﬁ, BH@paHHHX

ns: OKCOTPYVYIIIIHL, -COz2H, HUTPUIILHOM TPYIIIIEL, HUTPOTPYIIIIE,
TUOPOKCUJILHOM TPYINH, TUOOKCUTPYIINE, aJKMJILHOM, aJIKMJIeHOBOM,
aJIKOKCHUJILHOM, AJIKOKCHAJIKMIIEHOM, AJIKMUIIKapOOHUIILHOMI,
AJIKMJIOKCUKAPOOHUIILHOM, apUIILHOM, apUIaJIKUIILHOM’,

APUIKAPOOHUIILHOV, apUJIOKCUKAPOOHUIILHOM, apuUiIaJIKUIKapOOHUIILHOM,
ApPUIIaJKMIIOKCUKAPOOHMIILHOM’, ApPUIIOKCUJIILHOM, HVKJIOAJIKMUIILHOM,
IUKJIOANKWUIIaIKUIIEHOM, LHUKJIOAJKMUIKaPOOHUIILHOM,
IUKJIO AIKMIIaIKNIKapOOHUIIEHOM, LHUKJIOAJKUIIOKCUKAPOOHMUIILHOM,
TeTepOUUKIMILHOM, reTepoapmuiibHOM TPy, OIVaJIKMIaM/HOTPYIII,
apuUIIaMMHOTPYIII, aJIKUIapPUIaMMHOTPYIII, OVapuUJIaMUHOTPYIII,

TPUAJIKMUIIaMMOHUMHOM (-N'R3), N-OKCHUIHEIX, MMMIOHBIX ¥ €eHaMMHHEIX
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T'pyII, aToM KpeMHMA B I'pyIliriax, TaKMX KaK TPUMaAJIKMIICUIIMIIEHEIE

T'OYyIIIIEL, IMAJIKMIJIaPUMIICUIINIIE HEIE T'OYIIIIEL, AJIRVMIIINapPUMIICUIIMIIBE HEIE
T'OYIIIIEL, TPMapMJICMIIMIIE HEIE T'OYIIIIEL, Hep(]_)TOpaJ'[KT/IHBHbIe MJIn
Hep@TOpaHKOKCI/IHbHHe T'PYIIIIEL, HallprMep, TpM@TOpMeTMHBHaH nJin

TPUOTOPMETOKCUIIbBHASA TPYIIH. «3aMelleHHHM» TakKXe O3HauaeT JIoOyo
Y3 BHIIeyYKaz3aHHHX TPy, B KOTOpOM oOIOMH M 0o0Jiee aTOMOB
BOINOPOIAa 3aMeleHH CBA3LI0 BHCHETO NopAlka (HanpuMep, IOBOMHOW WM
TPOMHOM CBSA3LI) C TeTepoaToMOM, TaKMM KaK aToM KHuCJIopoIa, B
OKCOTpPYIIIe, KapBOOoOHMJILHOMT, KapBOoOKCUIILHOM u CJIOXHOBOUPHOM
Tpylllax; M aTOMOM a30Ta B TakKux I'pylllax, Kak B MMMHax, OKCHMax,
TMOpa3zoHax M HUTpuilax. Hamnopumep, I[IOHATHE «3aMelleHHas» BKJUaeT
g0y M3 BHINIeyKa3aHHHX TIPYIN, B KOTOPOWM OIMH MM ©OoJiee aTOMOB
Bomopona 3aMemeHe ¢parMeHTaMu —NR4C (=0)NRgRn, —-NRy4C (=0)ORn, -
NR¢SO2Rn, -0OC (=0)NRgRn, -ORgq, —-SRyq, —-SORyq, —-SO02Ryq, —-0SO02Ryq, —-S020Rg,
=NSO2Rq ™ -SO2NRgRn. «3BamemeHHadg» TakKXe O3HavaeT JIOOYL U3
BHIIeyKa3aHHEX TPYIIN, B KOTOPOM OIMH MM O00Jiee aTOMORBR BOIOopoXHa
3aMemeHs pparMeHTamm —-C (=0)Ry, —-C(=0)O0Ryg, —-CH2S02Ryq, —-CH2S02NRgRy,
-SH, -SRg mam -SSRy. B BHIIEMBJIOKEHHOM paIMKaJitl Ry M Ry ABJIARTCA
OOVHAKOBEIMM WJIM Pa3JIMUYHBEIMKM, WM HEe3aBUCUMO IIpelCcTaBJIglT aToM
BOOOPOLa, AaJIKUJIbHY, AaJIKOKCWUJIBHYK TPYIIIH, aJKWJIaMUHOTPYIILY,
TUOAJIKMUIIBHYIO, apUIIbHYIO, apUIIaJKMIIBHY, LUVKJIOQJIKUIIBEHYIO,
LUMKJIOAQJIKUIIAJIKMUIILHYIO, rajioaJIKMJIBHYI, TeTEPOLUUKIIMIIBEHYIO, N-
TeTEPOUUKIIMIIBEHYIO, TeTEePOUUKIMIIAIKNUIIBEHYIO, TeTepoapniibHYL, N-
TeTepoapmuiibHyn U/UIM TeTepoapuialIKMIbHYK TPYINH. B IONOJIHEeHUE,
KaXOe U3 BHIIEYTIOMSAHY THIX 3aMecTuTesen TakXxe  MOXeT OBITE
HeoOsA3aTeJIbHO 3aMelleHHEM OOHMM WM 0oJlee M3  BHIIeyKa3aHHEX
3aMecTuTeNet. Kpome Toro, Jobasd M3 BHIIeyKa3aHHEX TPYINl MOXET
OHITL 3aMemeHHOM IJIiS BKJIKOUEeHMSA OOHOTO WIM 0oJiee BHYTPEHHUX
aTOMOB KMUCJIOpOLa WM Cepe. HaopuMmep, aJIKWJbHas Ipylllla MOXeT
OBITE 3aMelleHa ONOHUM WM 0oJiee BHYTPEHHMMM aToMaMy KUCJIopoHa C
obpaszoBaHMeM TIIPOCTOTO D20Upa  WIXM IPOCTOV MOJMUDOUPHOM TPYIINH.
[lomoBHEM 0O0pasz3oM, aJIKMUJIbHad Ipylla MOoXeT OHTL 3aMelleHa OIHUM
i 6oJlee BHYTPEHHMMM aToMaMM Cepel ¢ ofOpa30BaHMEeM IIPOCTOTO
THOBOMpPa, IOUCyJIbdMOa, M T.O. AMUIMIJIBHEE QparMeHTH MOTYT OHTH
3aMelle HHEIMI oo 2 aTOMOB TaJIOTEHOE, TOT'Ia Kak opyrue

BEIIEeYKa3aHHEE T'PYIIIIEL MOTWYT OBITE 3aMelleHEL OOHVIM  WJIN DoJiee
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aToMaMM T'aJIOTEHOB. 3a MCKIKUeHMVEM aJIKMJILHHEX TpPYIN, BCe IIpouue
TPYIIIIEL TakKxe MOTYT OBITH 3aMellleHEl aMMHOTPYIIIION WJIN
MOHOa&JIKMJIaM/UHOTPYIIIION . 3a MCKJIIUEeHNEM AJIKMJIIb HEIX u
AJIKMIIKAPOOHMJIBHEIX TPy, BCe [OpouMe TPYINE TakXe MOT'yT OBTH
3aMelleHEl I'YaHUIOMHWIIb HEIM WJIN aMUOVMHWIIE HEIM bparMeHTOM.
HeoBsa3aTeJbHEHE 3aMeCTUTeNIM IJd Jio0oM M3 BHIIeYKa3aHHHX IPYII
Takxe BKJOUYAT apuldochopMIIbHYI TPYINYy, HaopuMmep, -RsP(Ar)s, B
KOoTOopoM Ra mnpencTaBjsgeT aJIkMjeH, ¥ Ar TIOpeIcTaBJisgeT apPWUJIbHBEM
dpparMeHT, HaIpMUMep, OGeHWJI.

TepMVHE KAHTUCMEBICJIOBHM OJINTOMED», W KAHTUCMEICJIOBOE
COoeIVHeHMEe», IMIPUMEHInTCHAd B3aMMO3aMeHSIeMO, ¥ MMeKnT OTHOIeHVe K
IOCIIenOBaTEeJIbHOCTHA CyOBeIMHNIL, Kaxoasd ns KOTOPHIX MMeeT
OCHOBaHMe, IIpUcoedMHeHHOe K CcyObeIMHMIle CKeJleTa, COCTaBJIEHHOMU
13 pubO3H WIM OPpYyTOM TIIeHTO3E B KauecTBe yIJleBOoIa, WJIN
MOPOOJIMHOBOM TPYIIIH, " roe TPYIIIIE CKeJIeTa COeOVMHEHH
MeXCYOBEeOVMHUUHEIMMY  CBS3AMM, KOTOPHE IIO3BOJIAT OCHOBaHUAM B

COeIMHEHNN PM@pMHMBOBaTbCH C 1eJeBoOm I10CJIeIOBaATEeJIEHOCTEIO B

HYKJIEMHOBOM KMCJIOTe  (oBruHO PHK) croapuBaHMeM OCHOBaHMM  IIO
Yorcony-Kpuky, c ofpaszoBaHMEM TeTepodylljlekca  «HYKJeMHOBAas
KMCJIOTa : OJIMT'OMep» B Ipenejax lLeJleBoM IIOCJeNoBaTeJIbHOCTH.
OsmuroMep MOXET VIMEeTb IocJIeloBaTeJIbHOCTD, B TOUHOCTHU

KOMILJIEMEHTAPHYIO LeJIeBOM IIOCJHIeNOoBaTeJIbHOCTHU, WM OJIM3KYID K B5TOMY
KOMILJIEMEHTAPHOCTEL . TakMe aHTUCMEBICJIOBEE OJIMT'OMEPH IIpelHa3HaUeHH
I0J1sS OJIOKMPOBAHUSA MM MHIMOMPOBAHMSA TpaHcaaumum MPHK, coIepxamel
LeJIeBYD IIOCJIEeNOBATEJILHOCTL, M MOT'YT OHTH Ha3BaHH <«HalleJIEHHEMI»
Ha TOCJIeOOBaTEeJILHOCTE, C KOTOPOM OHM IMUOPUIM3YIOTCA.
«MOPOOIIMHO—OJIUTOMED», W «PMO», uMeeT OTHOIIeHNV e K
IOJIMMEPHOM MOJIEKYJIe, UMeKmel CKeJIeT, KOTOPHEMW HeceT OCHOBaHUA,
CIIOCOOHHE O0Bpa30BHBATEH BOOOPOIOHEE CBA3U c TUIIMYHEIMA
NOJIMHYKJIEOTHUIaMI, npuyeM  [IOJIMMep He COOEPXUT B creJieTe
[IEHTO3HOTO YIJIEBOOHOTO ¢parMeHTa, M, OOJIee KOHKPETHO, PUOO3HOTO
cKeJieTa, CBSA3aHHOTO Qochomma>dpMPHEIMU  CBA3AMU, uTo  ABJIAETCH
TUIIMUHEIM  IJIS HYKJIeOTUIOB ¥  HYKJIIEO3UIOE, HO BMECTO 5BTOTO
COOEPXUT LUUKJIMUYECKMM as0T CO CBA3KOM II0 NIMKJIMUECKOMY as0Ty.
[IpUMepPHBM OJINTOMEP KMOPOONTUHO» BKJIOUAET MOPOGOJIMHOBEHE

CyOBbeIMHNUHEE CTPYKTYPH, CBA3aHHBEe MeXmy cobon
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(Tmo) pochopamMmia THEIMU I (Tmo) pochopmmamMma THEMU CBA3AMM,
COeNMHAKNIVMY  MOPOOJMHOBHM asor ONHOM CYOBeOIMHNLIE C 57—
SK30UUKINYUECKMM aTOMOM YIJlepola COCeIOHel CyOBeOVHUIE, IpUUYeM
Kaxnas CcCyObenouHnLla COOEPXUT IIYPVHOBHM WK IUPYUMUOVHO BRI
bparMeHT CHapeHHEIXx OCHOBaHUY, 5b0eKTUMBHHX IJIS CBSA3HBAaHUSA, C
[IOMOIIBI0 CHeUUPUUeCKOTO I[IO0 OCHOBaHMAM BONOPOOHOT'O CBAS3EBAHMA, C
OCHOBaHMEM B I[IOJMHYKJIeOoTHUOE. MOPQOIMHO-OJUIOMEPH (B TOM UMCIEe
AHTWCMEICJIOBHE OJIMI'OMEPEH!) [NOOPOOHO OIMCAaHE, HalpuMep, B llaTeHTax
CIA N 5698685; 5217866; 5142047; 5034506; 5166315; 5185444;
5521063; 5506337, ® B HaxXxOoOAUXCH Ha pPacCMOTpeHMM I[laTeHTHRIX
zagBkax CIMA 12/271036; 12/271040; wm B PCT nyoJauKaluM HOMEP
W0/2009/064471, Bce M3 KOTOPHBX BKJIOUEHH 3IeCh CCHJIKOM BO BCeU
CBOEM IIOJIHOTe.

«PMO+» w¥MeeT OTHOmeHMe K (QochopamMaMUMOaTHEM MOPOOJIMHOBEM

oJIMroMepam, BKJIOY a10IMUM Jboe UMCJIO (1-
IUIIEPa3MHO ) POCOMHUINITEHOKCUIIbHEIX , (1-(4- (-
T'YaHUIOVHOAJKAaHOWMII) ) IUIIePa3MHO ) POCOMHUIIMITEHOK CMJIIb HBIX cBA3eln,
KOTOpHEe OBJIM OIMCaHH pPaHee  (HalopuMep, <cM. PCT nyOJamMraluo

W02008/036127, xoTopas BKJIOUeHa 3IOeChb CCHJIKOM BO BCeM CBOeU
[IOJIHOTE) .

«PMO-X» uMeeT OTHOUIIeHKE K PaCKPBEITEIM 3IecChb
dbochoporamMmuOaTHEIM MOPOOJIMHOBEIM OJIMT'OMepaM.

«dochopamMmmaTHaLg» Ipylla BrJIwndaeT docdop, VIMEeMU  TPpu
IPpUCOEeNMHEeHHHX aToMa KUCJopooa WM OIMH IIPUCOeOMHEHHHM aToM
asoTa, Torma Kak «dpochopmomamMmumaTHadg» TpPyIla BRJIoUaeT (ochop,
VMeMMY OBa IPUCOeOMHEHHHX aToMa KMCJopola M IOBa IPUCOeIVHEHHBIX
aToMa as3oTa.

«TuodpochopamMmma THEE» MJIN «THoOpoCchopIaMrIa THEE » CBA3U
OpencTaBJgiT cobol dochopaMmIaTHHE MIM dochopivaMuIaTHHE CBI3U,
COOTBETCTBEHHO, B KOTOPHIX OIOWH aToM  KMCJIOpona, TUIINYHO
KMCJIOPOHO, CBA3AHHEM CO CKeJIeTOM, 3aMelleH Cepon.

«MexCcyOBeIMHMYUHA CBA3bB» VMeeT OTHOIEHNE K CBA3MU,
CcoenMHAKIEY IBe MOPOOJIMHOBEX CyOBeOMHMUIIH.

«BapaKeHHB», «HEe3apSXKEeHHBM», «KATUMOHHEIM» U «AHMOHHEIM,

KakK VCIIOJIE 3y EMEIE sOecChb, MMeEeKT OTHOUIEeHNME K npeo@nanalomelvly
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COCTOAHUID XMMMUECKOW dYacCTHMUH Ipu OJM3KOM K  HeMTpaJlbHOMY
3HaueHMM pH, HalpuMep, OT OKOJIO 6 mo 8. HanpuMmMep, TepMMH MOXeT
MMETL OTHOUWIeHMEe K IIpeobjlafanleMy COCTOSHUI XUMWUUECKOM YaCTHUIEL
opu QU3MOJIOTMUECKOM 3HaueHuM pH, To ecTh, oOkojo 7,4.

«Huszmmi aJIkMiI» MMeeT OTHOIEeHMe K aJIKMJIbLHOMY paluKally U3
OOHOTO OO mecTM aTOMOB YyIUlepona, KakK, HalpuMep, K MeTuly,
STUITY, H-OYTUIy, W300yTWIY, TPpeT-OyTWUily, HW30aMWUIly, H-IIEHTUJIy U
M3O0IEHTUIIy. B OIpemeJIeHHHX BapMaHTax OCYNeCTBJIEHMSA «HM3MAasd
aJIKMJIBHaAa» Tpyllda MMeeT OT OIHOT'O OO UYeTHpexX aTOMOB yIJylepona. B
IPpYITUX BapMaHTax OCYIEeCTRJIEHUS «HM3MAad aJIKWUJIBHag» Ipylllla KMeeT
OT OHOHOTO OO IOBYX aTOMOB yIUlepoa; TO eCThb, MEeTWJI WIU STUJI.
AHAJIOTUUYHO, «HU3MMM aJIKEHWJI» MMeeT OTHOMEeHMe K aJIKeHWUJIEHOMY
paiukajly M3 IOByX OO WeCTH, IPedlOUTUTEeJIEHO OT TpexX IO YeTHpPEeX,
aTOMOB YIJlepoIa, HalpuMep, K aJlJIMJIILHOM M OYTEeHWUJILHOM TpyIllaM.

«Hememanommii  (MHEPTHEM) » 3aMeCTUTeJ b [OIpeAcTaBjigeT cobon
3aMeCTUTeJIb, KOTOPEM He OKa3hBaeT BpeOHOTO BO3OEeMCTBUA Ha
CIIOCOOHOCTEL AaHTUCMHCIIOBOTO OJIMI'OMepa, KaK 3OeChb OIMCHBaeMoI'o,
CBA3EBATLCHA C npelHasHaUYeHHOU 0JId HeTro MUIIEHBIO . Takue
3aMECTUTEJM BKJOUAT HeOoJbIMe W/MUIYM OTHOCUTEJIBHO HEeIOJIAPHEE
TPYINIE, TakKue KakK MeTWJ, 9STWI, MeTOKCUJIbHad, SDTOKCUJIbLHAMA
TPpYyIIE, WX aToM ¢Topa.

OJIMTOHYKJIEOTUL, WM AaHTUCMECJIOBHM OJUIOMEP, «CIeUudUUHO
TUOPUONIYETCA» c LEeJIeBEIM  IIOJIMHYKJIEOTMIOOM, ecJm OJIMTOMEP

TUBPUIN3YEeTCS C MUIIEHBLD B (QU3MOJOTMUECKUX YCJIOBUAX, OpK T BHIIE
37°C, cBmme 45°C, OpedIouTHTeJIbHO IO MeHbIlelr Mepe 50°C, wu

TUIINYHO 60°C-80°C wmJaM  BHLIIe. «Tm»  oJMTOMepa IIPeIOCcTaBJIgeT
TeMrnepaTypy, Ipu koTopor 50% 1tulpUMAMBYITCS C KOMILJIEMeHTAapHBM
MMOJIMHYKJIEOTHIAOM. 3HaueHMe Tm ONpeneligioT B CTAaHIAPTHHEX YCJIOBUAX
B  OM3MOJOTHMUECKOM pacTBOpe, KakK OIMCaHO, HalpuMep, aBTopaMu
Miyada u ngp., B Methods Enzymol., ToMm 154, ctp. 94-107 (1987).
Takasg  THUOPUOM3ALMA  MOXeT  [IPOUCXOOUTL IIPU  «KOJIU3KOW»  WJIIU
«CYMeCTBEHHOV» KOMIUJIEMEHTAaPHOCTM aHTHMCMBEICJIOBOTO OJIMToOMepa C
1ejeBoOn IocJIefoBaTEJILHOCTEIO, a Takxe pu TOUHOM
KOMILJIEMEHTapPHOCTH .

[TOJIMHYKJIEO TUIOH OIIMCEHBAKTCA Kak KKOMIIJIEMEHTAaPHEIE» opyT
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opyry, KoT'ga PM@pMHMSaHMH IIponcCxXoouT B aHTMHapaHHeHBHOﬁ
KOH@MPypaHMM MeXIy IBYMA OIOHOLelIOUeUHEIMI IIOJIMHYKJIEOTMOaMI .
KoMIljIeMeHTapHOCTE (CcTerneHs, B KOTOpOﬁ OIoIMH IIOJIMHYKJIEOTI O
ABJIAETCA KOMIIJIEMEHTa PHEIM eue OIOHOMY ) MOoOXeT OHITH OLlEHEHa
KOJIMYeCTBEeHHO B TepMMHaX OOJIN OCHOBaHUW B IIPOTHUBOJIeXallMX LelldXx,
KOTOPEIE, Kak OXrmmaeTcCcHd, c@opMMpymT BOOOPOOHEIE CBA3M IOpyIr C

IPYTOM, COIJIACHO OOMENPUMHATHM IIPaBMUJIaM CHapMBAaHMA OCHOBAHWUM.

[leprasga IIOCJIenOBAaTeJIEHOCTD IIpenocraBjideT cobon
KaHTHVCMBICJIOBYIO II0CJIenOoBaTEeJIBLHOCTE» B OTHOIIEHMN BTOpOﬁ
I1oCJIenoBaTeJIbHOCTH, eCJIn IIOJIMHYKJIEOTNT, IIOCJIenOBaTEeJIEHOCTDE
KOTOpOoTIo InpencTraBJjideT cobom IIepBY II0CJIEenOBAaTEeJIEHOCTE,

CHGHM@MHHO CBA3BIBaeTCHAd, WMJIIN CHGHM@MHHO PM@pMHMByeTCH, cO BTOpOﬁ

HOHMHYKHGOTMHHOﬁ IIOCJIeOBaTEeJIEHOCTEIO I1pmn GUBUOTIOTHUUE CKUX
YCIJIOBMAX .

TepMmH «KHalleJIeHHaAd IIOoCJIenoBaTEeJIEHOCTE» IIpeacTaBJjideT
II0CJIeIOBATEJIBHOCTE B OJIMTOHYKJIIECOTMIHOM aHaJiore, ROTOpad

ABJISEeTCHA KOMIJIEMEHTAapPHOM (UTO 3HAUMT, B OOIOJIHEeHue, I[I0 CYMeCcTBY
KOMILJIEMEHTAapPHOM) 1LieJIeBOM TIocJenoBaTeslbHOCTM B PHK-reHomMe. BcA
[IOCJIeDOBaTEeJIbHOCTE B LeJIOM, WJIM TOJBKO dYacThb, aHaJloTOBOTO
COeOMHEHU I MOXeT OBITE KOMILJIEMEHTapPHOM 1eJIeBOM
nocjiefoBaTeJIbHOCTM. Hamnpumep, B aHajore, uMeomeM 20 OCHOBaHUM,
TOJILKO 12-14 wMoTyT OHTH HalleJIeHHOM IIocJiefoBaTeJIbHOCThIO. Kak
npaBUJIO, HalleJJeHHad IIOCJedOoBaTeJIEHOCTE QOPMUPYETCHS U3 CMEXHBIX
OCHOBAHMM B aHaJloTe, HO MOXeT OHTL aJlbTepHaTUBHO CchopMUpPOBaHA
HEeCMeXHEMM I[I0CJIeOOBaTeJILHOCTAMM, KOTOpHEe, OyOyuM pasMeleHHBMN
BMECTe, HaIpuMep, OT IMIPOTUBOIIOJIOXHHX KOHIIOB aHaJioT'a, COCTAaBJISAT
IOCJIeIORaTEJILHOCTE, KoTopad OXBaTHBAaET LIeJIEBYIO
IOCJIeOOBaTEJIbHOCTE .

MumeHb ¥ HalleJIEHHBEE TIIOCJIIENOBATEJBHOCTM OIMCHBAaKTCA Kak
«KOMILJIEMEeHTAapPHHEE» IpyI Opyly, KoIma I'MOpUMAM3alLMSa IIPOUCXOIUT B
aHTHUIIapaJlJleJIbHOM KOoHOUMIypaumMm. HallejleHHasd IIOCJIeIOoBaTeJIbHOCTD
MOXeT MMeThH «OIM3KYD» WIM «CYIEeCTBEHHYI» KOMILJIEMEHTAPHOCTD
1IeJIeBOM IIOCJIeNOBaTEeJILHOCTM, U IOo-IpexHeMy OBTb 50OeKTHMBHOM MOJIg
1eJieyl OIMCHBaeMbIX B HOaHHEM MOMEHT crnoco®oB, TO eCTh, BCe ele
OHITH «KKOMITJIEMEHTAPHOM» . OJIMTOHYKJICOTUIOHEIE aHaJIOTOBHE

COeIIMHEHNA, MCIIOJIb 3y EMEIE B OITVMICEIB a eMBIX 3OeChb criocobax,
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OPEenIouTUTEJIEHO MMelT He ©0o0Jiee OOHOTI'C OWMOOUYHOI'O ClapMBaHUA C
1eJIeBOM [IOCJIEOOBATEJIBHOCTBI nus 10 HYKJIEOTUIOOB, "
IPEenIouTUTEJIBHO He O0o0Jilee OIOHOT'O OWMOOUHOTO chapubaHua m3 20. B
aJIb TEepPHaTHMBHOM BapMaHTe, IIPUMMeHSAeMEle aHTMCMBICIJIOBEE OJIMI'OMEPEL

MMeT II0 MeHbmel Mepe 90% TOMOJIOTHMM IIOCJeIoBaTeJIbHOCTeM, U

IpenrIouTUTeJIbHO 110 MeHLIIen Mepe 95% TOMOJIOTUMA
IocJjienoBaTeJIbHOCTEeN, C IpUMePHEMM HalleJIe HHEIMMA
[IOCJIeOIOBATEeJIbLHOCTAMHM, Kak 3I0ecCh 0B03HAUEHHEIMH . s LeJjien

KOMILJIEMEHTAPHOTO CBA3BEIBaHUA c PHK Kak MUIIEHBIO, u Kak
obcyxnaeTcs HUXeE, TYaHVMHOBOE OCHOBaHue MOXeT OBITH
KOMILJIEMEHTAPHEIM LUTO3MHOBOMY WV YPalMJIOBOMY OCHOBaHMAM B PHK.

«TeTeponyIrjekc» MeeT OTHOIIEHNE K OYILJIEKCY MeXIy
OJIMTOHYKJIEOTUOHEIM aHaJIOTOM M KOMIIJIEMEHTAPHEIM YUaCcTKOM IlleJIeBOoMu
PHK. «Pe3sucCTeTHHM K HyKJeaze TeTepoOyIJIeKC» MMeeT OTHOIeHVe K
TeTepOonyIlJIeKcy, ofpas3oBaHHOMY CBA3LEBaHMEM AHTUCMEICJIOBOT'O
oJIUToOMepa C eTro KOMIIJIEMEHTAaPHOM MHuIeHbo, TaKuMM of0pa30oM, UTO
TeTepoOnyIJIEKC fABJISeTCS I[I0 CYHNEeCTBY PEe3MCTEeHTHEM K In  ViVo
Pa3JIOXEeHUIO BHY TPUKJIE TOUHEIMU JZANNZN BHEKJIE€ TOUHEIMU HyKJIeasaMmu,
TakKMMM KakK puboHykJeasa RNAse H, KOTOpEHEe CIOCOOHH pacCllellJIgTh
IByxllenoueunne PHK/PHK- miam PHK/JHK-KOMIIJIEKCH.

ATeHT ABJIAETCHA KaKTUBHO [IOTJIOWa eMEIM KJIeTKaMM1
MJIEKOIMUTAKIMX», KOoI'Da al'eHT MOXeT I[IOCTYIIaThk B KIIETKY II0 MHOMY
MeXaHM3My, HeXeJIM HaccuBHasa muddysmsa uepes KIETOUHYH MeMOpaHY.
ATeHT MOXeT OHTh TPAaHCIOPTUPOBAH, HAIPUMMepP, IIYTEM «aKTUBHOTO
TpaHCcIopTa», O3Havaplero TPaHCIOPT al'eHTOB Uepe3 KIETOUHYI
MeMOpaHy MIEKONIUTAKIINX, HalpuMep, 0O MexXaHusMy ATd-3aBUCHUMOIO
TpaHCIopTa, WIM OYTeM «OOJeTdeHHOTO TpaHCcIopTa», TO eCThb,
TPAaHCIIOPTa AaHTUCMHECJIOBHX AaTleHTOB Uepe3 KIEeTOUHYKD MeMOpaHy IIo
MeXaHMs3My TpPaHCIopTa, KOTOPEM TpebyeT CBA3HBaAHUA areHTa C
TPAHCIOPTHEM  OeJIKOM, KOTOPHM 3aTeM ofJieTdyaer IPOXOXIOEeHME
CBA3aHHOTO aTl'eHTa uUepe3s MeMOpaHy.

TepMMHE «MOIYJIMPYIIAd DKCIPEeCCHUS» U/UIM «KaHTUCMHCJIOBAd
AKTUBHOCTL»  UMEKT OTHOIIeHNE K CrIOCOBDHOCTH AHTUCMEICJIOBOT'O
oJiMTroMepa JIMBo YCUIJINBATE, JImnoo, BoJiee TUIIMYHO, CHMXaThb
SKCIOpeccHio JaHHOTO 0OeJika, OyTeM MHTepdepeHUMM C BKCIPpeCcCUer WK

TPaHCJIALINEN PHK. B ciyuae CHMXEeHUA DKCIIpeccun HeJika,
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AaHTWCMEICJIOBHIM OJINTOMEP MOXeT HEeIoCpeIICTBEeHHO OJIOKMPOBATH
DKCIPEeCCH OaHHOTO TeHa, ZNAZN ComercTBOBATH YCKOPEHHOMY
pazpymeHuio PHK, TpaHCKpUOMPOBAHHOM 5STHUM TeHOM. MopdoJIMHOBHE
OJINTOMEPH, KaK OIMCHBaeMbe 3I0eChb, IIPpeICTaBJIARTCI OelCTBRYINVMA
1o [IepBOMY (CcTepuUyeCKUM BIIOKMPOBaHMEM) MeXaHU3MY .
[TpenmnouTuTesIbHEEe AHTUCMEICJIOBHE MUIIEHU oJisa CTepruUYeCKHr
OJIIOKUPYRIIUX  OJIUTOMEPOB  BKJKNUAKT YUYaCTOK MHMUIMMpYRmero ATG-
KOIOOHAa, CaMuTH CIJlaliCMHTa, YYacTKM, TeCHO IIpPMMBKAlmMe K calTaMm
CIlaicuHTa, ¥ 5’ -HeTpaHCIMPpyeMbl yuyacTok MPHK, xoTs »Opyrue
YU4acTKU ABJIAJINCE Y CIIEIHEIMA MUITEH AMI c VCIIOJIE 30BaHUEM
MOPOOJIMHOBHX OJIMTOMEPOB .

«AMMHOKMCJIIOTHAS CYOBeOMHUIIA» IPellouTUTEeJSIEHO I[IPpedCcTaBJIisgeT
coBoM Oo—-aMMHOKMCJIOTHEIM ocTaTok (—-CO-CHR-NH-); oHa TakKXe MOXeT

NpencTaBiISTs cobort P- wiIM OpyToM  aMMHOKMCJIOTHEIA  OCTaTOK
(rampmumep, -CO-CH2CHR-NH-), Tne R mpencrTaBJISeT aMMHOKMCIIOTHYIO
ODOKOBYID L Eellb .

TepmrH KaMMHOKUCIIOTAa IPUPOOHOTO NIPOUCXOXKIEHU I» nMeeT
OTHOIIEHME K aMMHOKMCIIOTEe, IM[IPUCYTCTBYKIMEeN B IIPUMPONOHEX OeJiKkax.
TepMrH  «HeIpMpoOOHAad aAMMHOKMCJIOTa»  uMeeT OTHOIIeHVe K TeM

aMIMHOKMCJIOTaM, KOTOPHE He HaXOoOATCA B OeJikax IIPMPOOHOTI'O

[IPOUCXOXIOEHNA;  IIPMMEPH BKJOUaKT OeTa—-ajlaHUuH (B-Ala) u 6-
aMMHOKAIIPOHOBRYI KMCIOTY (Ahx).

KOPOEeKTUBHOE KOJIUUECTRBO» WJIM «TepalleBTUUeCKM S0OeKTUBHOE
KOJIMUECTBO» VMeeT OTHOIIEeHWE K KOJIMUECTBY AHTUCMEICJIOBOTO
OJIMTOMEepa, BBOOMMOTO MJIEeKOoIMTawmeMy CcyOwekTy, JmMbdo B BUIE
OIDHOKPAaTHOM mHOO3H, JMOO KaK YacTHM I[IOCHedOoBaTeJIbHHX 03, KOTopoe
ABJISETCH 20be K TUBHEM nJIs OOCTVKeHUS XKeJIlaTeJIbHOTO
TepaleBTUUeCKOTO »bdexTa, KakK TOpaBUJIO, OyTeM MWHIMOMPOBAHUA
TPaHCJAUMKM BHOPAHHOM 1IeJIeBOV MOCJEeIOBATEJILHOCTM HYKJIIEMHOBOM
KMCJIOTH .

«JleueHVe» MVHIMBMIA (HaopyMep, MIeKOINMTaKmero, TakKoTo Kak
YeJIOBEeK) WM KJIETKM [IpelCTaRJIgeT cofol Jiodo¥ THUII BMellaTelIbCTRa,
IpuMeHIeMOT0 B IIONHTKe M3MEeHUTL eCTeCTBEeHHEM xXoOo 0oJiesHU
VHIVBUIOA WJIM KJeTkM. JleueHMe BKJIOUaeT, HO He OI'paHMUMBaeTCcd

TaKOBEM, BBelcHNe @apMaHeBTquCKOﬁ KOMIIO SNV, M MOXeT OHTb
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IpoBEeIeHO birZiele! IpodUIakKTUUECKHM, Jamndo Kak cJencTBUe
BO3HUKHOBEHUS IaToJIOTMUYEeCKOT O COCTOSHUSA WIIn KOHTaKTa c
DTUOJIOTUUECKMM aT'eHTOM.

«TayToMep» MMeeT OTHOIIEHME K IIPOTOHHOMY CHOBUITY OT OIHOTO
aToMa B MOJIeKyJle Ha eme OOMH aToM B TOM Xe MOJIeKyJle.
[IpencTaBJIeHHEE 30ech coeIMHeHus MOTYT CylmeCcTBOBaThH Kak
TayToMepr. TayToMeph MNpencTaBJIgSioT coBol coeIMHeHUSI, KOTOPHEe
ABJISIOTCSA B3aMMOIIPeBRpallanmMMUCS B pPelyjbTaTe MUI'paluM aToMa
BOIOOPOIAa, KOTOpas COIPOBOXIAETCS IepekJIoUueHMeM OpIMHAPHOM CBI3U
M coceIHeV OBOMHOM CBSA3M. B CTPYKTypax CBsa3el, TIOe BO3MOXHAa
TayToMepu3alusd, BymeT ¥MMeTh MeCcTO XUMMUeCcKOoe  pPaBHOBecHue.
PaccMaTpuBamnTCAd BCe TayTOMEPHEE bopMEL PACKPBITEIX 30echb
coemuHeHMM. TOUHOE COOTHOIEeHMEe TayTOMepPOB 3aBUCUT OT HEeCKOJbLKUX
bakToOpOB, B TOM UMCJIe TeMIepaTyph, PacTBOPUTEJIS, U 3HaueHMUa pH.

HeKOTOpBIe IIPVMMEPEl TayTOMEPHEX BSaMMOHpeBpameHMﬁ BKJIODYAKT @

0 . OH NH, NH o2 H
)L T /g )\\ /\ - /\’I.‘ \[N r"r |
| N _— N
N ONH, N ONH NN X N N>_§ \1:2*%
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N H
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AHTHCMEICJIOBHE OJIMT'OMEPH!

A. OmuroMepH C MOIMOUIIMPOBAHHEMM MeXCYOBbeOMHMUHEIMM CBSISSIMMU

Kak  ©vUIO OTMEUEHO BHIIE, OIOVH  BapMaHT OCYIIECTBJIEHUSA
HaCTOAmMeT0 M300peTeHMa HallpaBJIeH Ha OJIMTOMEPH, BKJIUAKIME HOBHE
MeXCyOBeMHUUHEE CBA3M. B HEeKOTOPHX BapMaHTax OCYIeCTBJIeHUd
OJIUTOMEPH MMelT O0o0Jiee BHCOKOe cponcTeo k [ITHK m PHK, uem 5TO
TUIIMUHO IJIA COOTBETCTBYKIMX HeMOOUPUUIMPOBAHHEX OJIMT'OMEPOB, U
OEMOHCTPUPYIT  YJYUIIeHHBE XapaKTepPUCTUKM OOCTaBKM B KJIIETKY,
aKTMBHOCTM, M/MUIM paclIpeneljieHMsa B TKaHgX, IO CpaBHEHUI C
oJIMToMepaMu, VIMEIVIMA opyrue MeXCyObeqMHUUHEE CBA3U.
CTpYKTYPHEE TIPM3HAKM UM CBOMCTBAa CBA3eM PpPal3HOOOpPAa3HEIX TUIOB WU
OJIUTOMEPOB 0OoJiee MNOOPOBOHO OIMCAHE B HUXEeCJIeOyKIeM OOCYXIEeHUN.

3agBUTeNIM HAUJIM, UYTO IIOBHIIEHUE AHTUCMEICJIOBOM aKTVMBHOCTI,
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BuopacnpenejleHnsa B IIOMCKE TKaHeV-MUIeHeN, u/ npouune
xeJlaTeJIbHEEe CBOMCTBAa MOTYT OHTE OINTHMMUBMPOBAHH IIPU IIOJIYyYUEeHUU
OJIMTOMEPOB, MMeIMX pa3HooOpa3HHe MeXCyObLeIMHMUHEE CBA3M. B
OIIHOM  acCIleKTe IIpeAdCTaBJIeHO CoeOVHeHUue, uMewmee  CTPYKTYPY

comJjiacHo QopmyJie (I):

95
| |
W=F|>—x
Y
O B
N
{\Rm
|
| n
R13

@
WV €& COJIb WJIM M30Mep,
B KOTOPOWM:
«N» HOpencTaBJSgeT LeJjoe umcio oT 1 mo 50;

G°® mnpencTaBJgeT TajoreH, OH, aJKOKCHUTPyNny, OSSOz (ajaxmi),

5
0] B

0S0O2 (apwii), MIU CTPYKTYPY ! ;

KaxIell OCTaTOK «B» mpencTarjisgeT He3aBUCUMO  BHOPAaHHBIM
bparMeHT CIIapeHHHX OCHOBaHUM,

KaxOell QparMeHT Y mHOpencTaBjgeT HesaBucumo O wmjam  NRIO;
npuueM, Heobg3aTelbHO, RI9 1 X8e coeluHeHH IpyrI C IPYIOM C
obpasoBaHMeM LUKJIIA;

Kaxnoe oparMeHT W OpelcTaBJIAeT HesaBUcCHMMO S miam O;

Z°> mpegncraBjager - (L11)-(R3), - (L) - (L) -(R%), wmmm - (LiL)-
(L2) - (RY7)

L1l Br®upanT U3:
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R‘I

2

R23 R23CI? RB R O R1 R1
. R23 R23O
., 24 _
r O,P\\U;i ?%X Fi N-R%-N-$ N =
a) Q ; b) o Q ;c)?-LL o~ L™
R23 sti R23 R23 R23 R23
R% % R23 R23 24 4. X
20 SRR NS %X DT
b o RN 13 1 1
d) R'" R' ;e L ;) R R ;g)
20 CH; O 28R20
RB R R¥R 3 R R
,P N N7 o N7
h oo i H ;j> :
MJin
k) -C(R?3)20-;

nprueMm L13 BLIOMpaT U3:

a) q ;b) g ; ©) q ;
P S P
d) q t ; wm €) q ;

L12 mopencTaBJsgeT JIMHKEp, pacllelJigeMbll B OMOJIOTUMUECKUX
YCJIOBUAX, BHOPAHHHM U3:

a) —(Ci—Cro—ajykwmieH)—-0C (0O) O-CH20-;

b) -C(0) - (Ci—Cio—ajykuiyeH)-0C (0) O-CH20-;

c) -C(0)-(CH=CH)-C(0)0-CH20-;

d) - (Ci—Cio—ayrwmieH)-S—-S-CH2CH>0-; wim

e) —-C(0)-(Ci-Cro—ankmieH)-S-S3-CH2CH20-;

L1° mpemcrTaBisgeT IBYXBAJIEHTHHEM PaIVKalJl, BHOPAHHLM U3 TPYIII:
C1—Czp—aJIKMJIEH, C3—Cg—LIMKJIOAJIKUIIEH, Ce—Czo—apuiieH, - (Ce—=C3z0—
apwuieH) — (C1—-Czo—aJIKMIIEH) —, - (C1—Czo—aJjyikmjen) -C (=0) -, - (C2=Csz0-
ankokcu)-C(=0)—-, - (3-18-ujeHHHM TeTepoalkuyieH)-C(=0)-, - (C3-Csg—
LMKJIoaJIkmiieH) —C (=0) —, - (C3—Cg—1umMKJIOoaJIkMJIeH) — (C1—Czo—aJIKMJIeH) —
C(=0) -, - (C1—Czo—ajyikmiieH) (C3—Cg—umMrJiioajkuyieH) -C (=0) —, - (Ce—=Cz0—
apuiieH) -C (=0) -, - (Ce—Czo—apuiieH) — (C1—Czo—ajyxujieH) -C (=0) —, - (C1-
Czo—aJikmiieH) — (Ce—Czo—apuiieH) —-C (=0) -, - (C1—-Czo—aJjkuieH)-0-C(=0)-, -
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(C3—-Cg—umrJiioajikmieHn) -0-C (=0) —, - (C7—-Cspo—apwuiyeH) -0-C (=0) —, - (Ce—
Czo—apuieH) — (C1—Czo—aykuyieH) -0-C (=0) —, — (Ce—Czo—apmuiieH) — (C1—Czo—
aJikmiieH) -0-C (=0) -, -C(=0)0R2l mym -P (=0) (R22),;

R12 mpencrTaBJsgeT »SJEKTPOHHYI IIapy, OIPU YCJIOBUM, UTO, eCJIUu
R13 mpencraBisger Ci1-Czo—aljIkKmjl, TO R12 mnpencrTaBjgeT SJEKTPOHHYIO
napy, N-oxcmn minm Ci1—-Ce—alikKWII;

Kaxnoell panmkail R um RI3 HesaBuCHMMO BHOMpaKRT M3 aToMa
BOImopona, MIPOHUKAKIETO B KJIETKY nenTmuna, IPUPOIOHOM ZAR%S
HelpUpOoOHOM AMUHOKMCJIIO TH, T'YaHUIOMHWUIILHOM, AMUIOVHUIILEHOM,
TeTepPOUUKIMILHOM, Ci1-C3o—alIKMJIbHOM, C3—Cs—LUUKIJIOAJNKMILHOM; Ce—C3zo—
apuiibHOM, C7—-Czpo—apujalIKuibHoM, Ci—Cip—alJIKUJIKapdOoHMIbHOM, C3—Cg—
HUKJIOAJKUIKAPOOHUIILHOM, C3—Cg—LUMKJIOAJKMUIIAJIKMUIKAaPpOOHUIILHOM, Ce—
Capo—apuikapdOOoHUILHOM, C7-Czo—apuilaJIKMIKapOOHMIILHOM’, C1-C3o0-—
AJIKUIIOKCUKaPOOHMIbHOM, C3-Cg—UUKJIOAJKUIIOKCUKAPOOHUIILHOM, C7—C30—
APUIIOKCUKAPOOHUIILHOM, Cg—C30—apUJIalIKMJIOKCUKAPOOHMIILHOM TPYyINo, -
C(=0)0R2l, —-C(=0)NHR?! mym -P (=0) (R22),;

R15> HesaBUCUMO BBI@I/IpaIOT M3 TIIPOHMRKapmeI'c B KIJIETKY IIellTUIa,

IPUPOIHOM VIV HeNIpUpoOOHOM aMMHOKMCJIIOTH, , TYaHUOVHWUIILHOM’,
aMUIOIVHUIILHOM, TreTepOUMKIMIILEHOM’, C1-Cso—aJIKMJILHOM, C3—Csg-
LIMKJIOAJIKUIILHOM ; Ce—Czo—apuJbHOM, C7-Czo—apuiIaJIKMJILHOM, C1—Csz0—
AJIKMJIKAPOOHMIILHOM, C3—Cs—LMKJIOAJKMUIKAPOOHUIILHOM, C3—Csg-
IUKJIO AJIKMIIaJIKMIIKapOOHMIILHOM, Ce—Cao—apuixapOOoHUIILHOM’, C7-C3z0—
apuilaJKMIKapOOHMUIILHOM, C2—C30—-aJIKMJIOKCUKAPOOHUIILHOM, C3—-Cg-

HUKJIOAJIKMIIOKCUKAPOOHMIILHOM, C7—Czo—apuJiokcukapdboHmiabHoOM, Cg—Czo—
apUIIaJKMIJIOKCUKAPOOHMIIL HOM, 3-18-ujieHHOMN
AJIKOKCUAJIKMIIKAaPpOOHMUIIBEHOM T'pynn, -S0zR21, -C(=0)0R2%!, -P(=0) (CH):2
v —P (=0) (R22)y;

Rl® mpepcTaBJgeT TBepOyk HeCymyln MaTpuily, OPUTOOHYI MIJIA
TRBepnodas3HOTO CHMHTEe3a OJUTOHYKJIEOTUIOR;

Rl7 mpencTaBifgeT JleKapCTBEHHOE CPelCcTBO, OeJIoOK MM TOKCUH;

KaxIelM panavkall R2l HeszaBucuMo npenctTaBigeT Ci—-Czo—alIKMJIBHYIO,
iy 3-18-4JIeHHYK aJIKOKCHUAJKWUIIEHYID IPYIINY;

KaXIOEM paiukKall R22 He3aBUCHMO npeICTaBJIgeT Ce—C12-—
APUIIOKCUTPYIIY ;

KaxIeM palurail R23 HeszaBucuMO InpelcTabjgeT H wuam Ci1-Ce—

aJlkmJI; wWiaM, Heobsa3aTeJbHO, HOBe RZ3-TpYIIIH, OBBeIMHEeHHEX C
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oBpa3zoBaHMeEM 3—-8-UJIEHHOT'O LMKJIA;

R24 mpencraBiyasgeT Ci-Ce—aJIKUIIEH;

Q HezsaBUCHMMO BHOMpawoT u3 X1, X2, X3, X4, X5, X6, X7 wmm
X8;

Kaxne X HesaBUCHMMO BubupaknT M3 X1, X2, X3, X4, X5, X6, X7
i X8, OpM yCJIOBUM, UYTO IIO MeHblled Mepe OOMH X He IIpelCTaBJIgeT
cobom X1;

npruyueM

X1 npencraByasgeT N (CHs)z;

npuuyeM X2 BHOMpaART U3:

a) —-O-ankmieH-CO2H;

b) -O-anxuieH—-CHNy;

c) -N(R!)-anxuien-COxH;

d) -N(R!)-anxuiaen—-CHNs;

e) —-L1-CO-anxuineH-COxH;

f) -L1-CO-ankwmyeH—-CHNy;

g) -L1-CO-ankenmsieHn—-CO2H;

h) -L1-CO-ankenmieH-CHNy;

i) -L1-CO-apmuuen-CO2H;

J) —-L1-CO-apmuinen—-CHNy;

k) -L1-CONH-ajmxwmiaeH-CO2H;

1) -L1-CONH-aJgkmjieH—-CHNy;

m) -L1-CONH-apmuiaeH-CO2H;

n) -L1-CONH-apwmjieH-CHNy;

0) —-L1-SOz-ankuieH-COxH;

p) —-L1-SOz-ankuieH—-CHNy;

q) —-L1-S02-apuien-CO2H;

r) -L1-SO2-apuieH—-CHNy;

s) —-Ll-anxmiaeH-COxH;

t) -Ll-anxmieH-CHNy;

u) -Ll-apuiaeH-CO2H;

v) -Ll-apuneH-CHNy; m

W) 3amumeHHas opMa JOOM M3 BHIIeYKaB3aHHBX X2-TpPYyI;

npuuyeM X3 BHOMpAKRT MU3:

a) -Ll-amnxwui;

b) -Ll-reTepOoUMKIINII;
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c) -O-anxmyieH-CNH-NH2;

d) -N(R!)-ankunen-CNH-NH>;
e) —-L1-CNH-NH2;

f) -Ll-anxwujeH-CNH-NHz;

g) —-Ll-apmiaeH-CNH-NHz;

h) -L1-CO-anakmieH-CNH-NH2;
i) -L1-CO-ankeumieH-CNH-NH2;
J) -L1-CO-apuyien-CNH-NHz;

k) -L1-CONH-anxmjieH-CNH-NH,
1) -L1-CONH-apmujieH-CNH-NHz;
m) -L1-SOz-ankmiieH-CNH-NHz;
n) -L1-SOz2-apmieH-CNH-NHz;
0) -O-ankwmieH-N (R1)z;

p) -N(R?!)—angxmiaea-N(RL)2;

q) -L1-N(R1)2;

r) -Ll-anxuiied—-N (R1)2;

s) -Ll-apujiexa-N(R!)z;

t) -L1-CO-anxuieH-N (R1)2;

u) -Ll1-CO-ankenHuseH-N (RL)z;
v) -L1-CO-apuieH-N(R1)z;

w) —-L1-CONH-aJjskmied-N (R1)y;
x) -L1-CONH-apuiieu-N (R1)z;
y) —-L1-SOz-ankmieH-N (R1)2;

z) —-O-ankujeH-N (R2)3;

aa) -N(R!)-anxuien-N (R2)3;
bb) -L1-N(R?)3;

cc) -Ll-anxmiaeH-N (R2)s;

dd) -Ll-apmuieH-N (R2)3;

ee) -L1-CO-ajixkmiieH-N (R2)3;
ff) -L1-CO-ankeumsyieH-N (R2)s;
gg) -L1-CO-apuyeH-N (R?)3;
hh) -L1-CONH-ajgxmijieH-N (R2)3;
ii) -L1-CONH-apuieH-N (R2)3;
Jj) -L1-SOz2-anxmieH-N (R2)3;
kk) -O-ankmieH-TeTepOUMKIINII;

11) -N(R!)-anxmjieH-TeTepOUMUKJIINI;
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mm) -Ll-allKMiIeH-TeTepOLUMKIINII;

nn) -Ll-apuieH-TeTepPOLUNKIINII;

00) —-L1-CO-alIKMJIEH-TEeTEPOLUMUKIINIL;
pp) —-L1-CO-alIkeHUJIeH-TeTePOLUMKIINII;
qq) -L1-CO-apujieH-TeTepOUUKIINII;
rr) -L1-CONH-aJIKMJIEH-TeTepPOUUKIINI;
ss) -L1-CONH-apuJIeH-TeTepPOLUUKIINII;
tt) -L1-SOz2-ajIKMJIeH-TeTepPOLUUKIINII;
uu) -O-ankwmieH-N(0) (R2);;

vv) -N(R!)-anxkmiaen-N(0) (R2)z;

ww) —-L1-N(O) (R2)2;

xx) -Ll-anxmuineH-N (0) (R2)23;

yy) —Ll-apunen-N(O) (R?)z;

zz) -L1-CO-ankuyeH-N(O) (R?)2;

aaa) -L1-CO-ankenuseH-N (0O) (R?)23;
bbb) -L1-CO-apuiyen-N(0) (R2);;

ccc) -L1-CONH-ankmieH-N (O) (R?)2;
ddd) -L1-CONH-apwujgeH-N(0O) (R2)32;
eee) -L1-SOz-ankwmieH-N (O) (R?)2;
fff) -O-anxkmieH-NH-CNH-NHz;

ggg) -N(R!)-anxminen-NH-CNH-NHz;
hhh) -L1-NH-CNH-NHz;

iii) -Ll-anxmigeH-NH-CNH-NH>;

7373) -Ll-apuieH-NH-CNH-NH:;

kkk) -L1-CO-anxmjaeH-NH-CNH-NH>;
111) -L1-CO-ajnkeHMJIeH-NH-CNH-NH>;
mmm) -L1-CO-apuineH-NH-CNH-NHz;
nnn) -L1-CONH-ajgkmieH-NH-CNH-NH>;
000) -L1-CONH-apwuieH-NH-CNH-NHz;
ppp) —-L1-SOz-ajkuiieH-NH-CNH-NH>;
qqq) -L1-S0O2-apmyieH-NH-CNH-NH2; wm
rrr) sBamumeHHas ¢opMa JIO0M M3 BHIMIeyKa3aHHEX X3-TpyTIl;
opmM ycJoBuM, uTo, ecau X1 npucyrcreyeT kKak N(CHs)2, m X7

IIprMcyTCTByeT KaK IIMIIepPMIMHWMII, TO X3 He InpeocraBjAaeT
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npuueM X4 BHOMpPAKRT MU3:

a) —-O—aJKuIIeH—-apWui;

b) -N(R!)-apuiu;

c) -N(R!)-ankmien-apui;

d) -L1-CO-ajJKuJIeH—-apWui;

e) -L1-CO-ajkKeHWJIeH—-apWJI;

f) -L1-CO-apujieH—-apwui;

g) —-L1-CONH-alxkmIeH—-apWui;

h) -L1-CONH-apwujieH—-apWi;

i) -L1-SOz-ankujIeH-apui;

J) -L1-SO2-apujieH-apwui;

k) -Ll-anxuieH—-apwWi;

1) -Ll-apwuijeH-apwui;

m) -N(R!)-ankmiaeu—-N (R!)-apwni;

n) -N(R!)-anxmiaesH-N (R1) CO-apwui;
o) -N(R!)-anxuinen-N (R!) SO2—-apni;
p) -N(R!)-ankunaen-N (Rl) CHz—apwui;
q) -Ll-apwuia;

r) -L1-CO-apwui;

s) —-L1-SOz2-apwni;

t) -Ll-ankwuiaeH-P (apui)s;

u) -L1-CO-anxmneH-P (apui)s;

v) -L1-SOz2-ankwuieH-P (apui)s; U
W) 3amumeHHas opMa JOOM M3 BHIIeYKas3aHHHX X4-TpyIn;
npuuyeM X5 BHOMpaART U3:

a) -O-aJIKuJIeH-TeTepoapwu;

b) - N(R!)-ajgxuijieH-TreTepoapn;
c) -L1-CO-aJKmJIeH-TeTepoapwui;
d) -L1-CO-alJIkeHUJIeH-TeTepoapui;
e) -L1-CO-apuileH-TeTepoapwus;

f) -L1-CONH-aJIKMJIIeH-TeTepoapu;

g) —-L1-CONH-apuieH-TeTepoapwus;
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h) -L1-SOz2-ajIKMJIIeH-TeTepoapu;

i) -L1-SOz-apujieH-TeTepoapui;

J) -Ll-ajgxujeH-TeTepoapus;

k) -Ll-apuiieH-TeTepoapu;

1) -N(R!)-ankunaen-N (Rl) -reTepoapui;

m) -N(R!)-anxmuien-N (R!)CO-TreTepoapmny;
n) -N(R!)-anxmiexH-N (Rl) SO;-TreTepoapmni;
o) -N(R!)-agxuien-N (R!) CHz-TeTepoapn;
p) —-Ll-rTeTepoapwui; u

q) BammmeHHas ¢GopMa JOOOM M3 BHIIeYKAa3aHHHX X5-TPYII;
npuuyeM X6 BHOMpAKRT U3:

a) —-O—ankwuieH- (OCH2CH2) nOH;

b) -O-ankwmiaen- (OCH>CH2) nOCH3s;

c) -N(R!)-ankunen- (OCH2CH2) nOH;

d) -N(R!)-ankuinen- (OCH2CH2) nOCHs3;

e) -N(R!)-apuyien- (OCH2CH2) nOH;

f) -N(R!)-apunen- (OCH2CHz)nOCHs3;

g) -Ll-anxuien- (OCH2CH2)OH;

h) -L1-CO-anxwmien- (OCH2CH2) nOH;

i) -L1-CO-ankmjieH- (OCH2CH2)nOCHsz;

3) -L1-SOz2-ajxuieH- (OCH2CH2) nOH;

k) -L1-SOz-ajkmnieH- (OCH2CHz2) nOCHs;

1) -L1-CO-apwuien- (OCH2CHz) nOH;

m) -L1-CO-apwmieH- (OCH2CH2)nOCHsz;

n) -L1-SOz-apwujen- (OCH2CH2) «OH;

0) -L1-SOz-apuieH- (OCH2CH2) nOCHs;

p) -L1-CO- (OCH2CH2)OH;

gq) -L1-CO- (OCH2CH2)OCH3;

r) -N(R!)- (omnBenzso-18-xpayH-6) ;

S) azakpayH-30Up; U

t) sBammmeHHas ¢opMa JOOOM M3 BHIIeYKa3aHHHX XO6-TPYIII;
npuueM X7 BHOMpAKRT U3:

a) —IeTepOoLUMKJIINII;

b) -N(R!) (R?)

c) -Ll-Bomoponm;

d) -Ll-ajgxwui;
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e) -L1-CO-ankwmi;

f) -L1-CONH-aJsxwmiI;

g) —L1-CON (aJIKuiI) —aJIKWUJI;

h) -L1-SOz-ankmi; u

i) sammmeHHas opma JOOOM M3 BHIleYKaBaHHHX X7-TPYIII;

Opu YCJOoBUM, UYTO, ecyu X1 npucyrcrByeT kak N(CHz)2, m X3

IpUCYTCTBYEeT Kak
=NH _g_/_\ a
%—N

o nnm NH

7o X7 He NpencTaBJigeT IUIEPUIOMHNUII;

npuuyeM X8 BHOMpaKRT U3:

a) -L1-CA;

b) -L1-dCA;

c) —-L1-COCH:2 (R*%)

d) -L1-COCH (R*) NHCO2-aJKMI;

e) -OR%, mpuueMm R®> m RI9 coBmMecTHO 00pasylT LMKJI;

f) szamumeHHasa dopMa JIOOOM M3 BHIIEyKaB3aHHEX X8-TpPYyII;

Kaxnoe Rl HesaBMCHMMO IMpencTaBJisSeT aToM BOIOopoma, aJIKWI,
WM MIPOHUKAKIUM B KJIETKY IellTun;

KaX OB R? Hes3aBUCUMO npencraejdgaeT C1—Ci2—aJjkwui, Wi,
HeoBg3aTeJIbHO, KoI'ma nOBa R? npemcrabisaioT Ci—Ciz—alJIkujl, TO mOBa R2
COeIMHEeHH C O0f0pa30BaHMEeM TIeTepPOlMKJIMUeCKOTO KOoJbla;

Kaxnoei R3 HezsaBUCUMMO HpencTaBiigeT Cz—Cig—alJIKMJl, aJIKeHWJI WK
AJIKMHWII ;

KaxOeli R?Y He3aBUCUMO IIpelCTaBJIgeT aToM BOOOpoIa, aJIkKuUi,
TUOPOKCUAJIKWII, CYJIbLOTUIPUIIAJIKWII MW apuJIaJikKui;

KaxIOel R® HesaBUCHMMO IpencTaBiydeT Ci—Ciz—aJiKnI;

Kaxmuli R® He3aBMCHMMO MpencTaByisgeT aToM Bomopoma mim Ci1—Ciz-—
AJIKWII;

L1 BeHOUpanT U3:
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g ;
IpuYeM:
Kaxoeld Q! um Q2 B KaxmoM cJiyuae BHOUpaoT M3 CcBA3M, —-0- WK -
N(R6)—
Kaxmeli E!  HezaBMCHUMO BHOMpPAT HeoOA3aTeJIbHO BaMeleHHOM
APUIILHOM WMJIM HeoOA3aTeJILHO 3aMelleHHOV TI'eTepPOapMJIBHOW TPYIINH;
Kaxnoeli E? He3aBUCUMO npencrTapjgeT HeoOA3aTeJIbHO 3aMelleHHYIo
asSoTCcomepXxallyln I'eTepOapMJIbBHYI TIT'PVYIIILY,
kaxoeli LY m L5 B KaxooMm cJlydyae He3abBUMCHMMO IIpedCTaBJIAKT
CBA4A3b, HeoOa3aTeJIbHO 3aMelle HHYIO C1-Ce—alIKMJILHYIO, MJIn
HeoOda3aTeJIbHO 3aMeMeHHYID I'eTepOoalIKMJIbLHYID TPYIINny; U

m, p, d, S ¥ t KaxOeli He3aBMUCKMO cCoOCTaBJgT 1-4.

B HEKOTOPEHX BapMraHTax OCVYIIeCTBJIEHUA QoMY JIEL (I) Z5
npencrarjgger - (Lil)-(R%) . B mOpyrMx BapuMaHTax OCYmMEeCTBJIeHUS Z°
opencrTaBJgeT - (L11) — (L1%) — (R1%) , B ele OIpYTUX BapMaHTax
OCYIEeCTBJIEHUS Z5 IpencTaBJIgeT - (L12) = (R17) . B OIHOM
OOIOJIHMTEJIbHOM BapuaHTe ocymecTBJeHus OQopmysa (1) Kaxnoetr Y

HezaBUCKHMMO mOpexncrabBJisgerT O, NH wmiam NRC, B oOHOM OOIOJIHMTEJIBEHOM
BapMaHTe OCYIEeCTBJIEHMI BHIIEeYyKAa3aHHEX BapMaHTOB OCYIIECTBJIEHUI
Kaxouit W mnpencraBiasger O. B eme OIHOM »OOIOJHUTEJILHOM BapHuaHTe
OCYImEeCTBJIEHMSI KaxXOel R! He3aBUCHMMO IIpelCcTaBJISeT aToM BOIopoma
MM aJIKMJI. B OOHOM HOOIOJIHMTEJILHOM BapMaHTe OCYMeCTBJIEHUS KaXIbl

R2 He3aBUCHUMO npencraBJgeT C1—Ciz2—aJIkmii. B ele OIHOM
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OOINOJIHUTEJILHOM BapMaHTe OCYIMeCcTBJeHMS KaXOel X  He3aBUCHKUMO
BHOMpawT M3 X1, X2, X3, X4, X5, X6, X7 wmum X8.

B ozOHOM BapMaHTe OCYIEeCTBJIEHMS IpPencTaBJIeHO COeOMHEHUe
PopmyJiel  (I), B KOTOpOM Z° mnpencrarjsger - (Li1)-(R1%), xaxgwi Y
HeszaBuUCUMO IperncTabjger O, NH mam NRI?, xaxnpemi W npemcraBjsgeT O,
Kaxaes R! HesaBUCHMMO MpelcTaBJIAeT aToM BOIOpoIa WIM aJIKWI,
Kax I R2 He3aBUCHUMO IpencTaBJdeT C1-Ci2—aJkui, KaXIuI X
He3aBUCKMO BHOMpawoT M3 X1, X2, X3, X4, X5, X6, X7 mam X8, M «n»
npencTaBJsgeT Liejioe umMcjio oT 1 mo 35.

B eme oODHOM BapMaHTe OCYMeCTBJIEHUA NpPencTaBJIeHO COeIMHEHUe
PopmyJiel (I), B KOTOPOM «n» cocTarjygeT 1, Z° mnpencrarjisger - (L1l) -
(R1%), kaxmoemi Y Hes3aBUCUMMO NpencrabjsgerT O, NH miam NR1O, xaxnoemt W
npencraBjsger O, KaxOwli Rl Hes3aBMCHMMO IpelCTaBJISeT aToOM BOIOpOIa
WM aJIKMJI, KaXOel R2 He3aBUCUMO InpelcTabjgeT Ci—Ciz—aldxmi, U X
BHOMpawT U3 X2, X3, X4, X5, X6, X7 wnmmm X8. B HEKOTOPHX
BapuaHTax ocymecTBJeHua QopMyJH (I), B KOTOPOM «nN» COCTaBJIgeT
1, G° mpencraBjgeT TajloTeH. B elle OODHOM BapMaHTe OCYIeCTBJIEHUS
W nOpezncrayigerT O. B eme OIHOM BapMaHTe OCyMecTBJIeHUMS Y
npencraeiager O. B eme OOHOM BapMaHTe  OCYmeCcTBJIeHMs RIS
IpencTaBjgeT apuiajKuj. B eme OOHOM BapraHTe OCylecCTBJIeHus RI13
IpencTaBJIgeT HeoDA3aTeJIbHO 3aMelleHHYn TPpUOEeHUJIMETUIIEHYD TPYIIILY.

B HEKOTOPEHIX BapMaHTax OCYIIEeCTBJIEHUA IpencTaBJIEHO
coenuHeHrue  OOPMYyJIH (1), B KOTOPOM «n» cocTarjasger 1, G>
npencraBjgeT TajloTeH, W mOpencTaBjder O, Y mpencraBjdger 0O, RI13
IpencTaBJigseT HeoOa3aTeJIbHO 3aMeleHHYID TPUOeHUIJIMETUIIBHY TPpYIIlY,
u X 1mpexncTaBJasgeT X2. B HeKOTOPHEHX BapMaHTax OCYIEeCTBJIEHUA
OpencTaBJIeHO coenuHeHMe OQOpMyJIHL (I), B KOTOPOM «nN» COCTAaBJISAET
1, G° mpexmcraBJjisgeT TrajioreH, W npencrarjgger O, Y npencrarjsger O,
R13 mpezncraBjsgeT HeoOsg3aTeJIbHO  3aMemMeHHYD  TprdeHMJIME TUIIbLHY
TPYyHOmny, u X npelcTaBJIgeT X3. B HEKOTOPHIX BapMaHTax
OCyMeCTBJIEHUSA IMOIpelcTaBJIeHO coenmHeHMe OQopMmyJH (I), B KOTOpOMU
«n» cocraeygsgeT 1, G° mpencraBJyfdeT TajioreH, W mnpexncrasJjsger O, Y
npencrarjaser O, R13  mpepmcTaBJsgeT HeoOA3aTeJIbHO  3aMeNeHHYI
TPUOEHUIIMETMIIBHYK Tpylny, W X npencrasygeT X4. B  HeKOTOPHX
BapMaHTax OCYIEeCTBJIEHUA IIPelCcTaBJIEHO coelMHeHre dopMmyJiel (1), B

KOTOpPOM «n» COCTaBJIAET 1, G> npencTaBJisgeT TaJioTeH, W
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npencrarageT O, Y npexncrariasger O, RI® mpencraBjyseT HeoOA3aTeJILHO
3aMelleHHYn TpUOEeHUJIMETUIIBHYK Tpylny, W X nOpencrasjgeT X5. B
HEKOTOPHIX BapMaHTax OCYIECTRBJIEHUA npencTaBJIeHO CoeIVHEeHME
PopmyJiel  (I), B KOTOpPOM «n» cocTaBjgger 1, G° mnOpencrTaBJisgerT
Tajiored, W mnpexncraBjadger O, Y npexncraejgger O, RI3 mnpencramisgerT
HeoB4ga3aTeJIbHO 3aMelleHHYI TpUbeHUIIME TUJIEHYIO Tpynmny, u X
npencTapJigeT X6. B HEKOTOPEIX BapuaHTax OCYIIECTBJIEHU A
opencTaBJIeHO coenuHeHMe OQOopMyJIH (I), B KOTOPOM «nN» COCTAaBJISET
1, G° mpemcraBJjsgeT TrajioreH, W npencrarBjgger O, Y npencrarjger O,
R13 mpezncraBjsgeT HeoOg3aTeJIbHO  3aMemeHHYD  TprudeHMJIME TUIIbLHY
TpyImny, " X npencraejgeT X7. B HEKOTOPHIX BapMaHTax
OCyMeCTBJIEHKA MOIpelcTaBJIeHO coeoMHeHMe OQopMmyJiHl (I), B KOTOpOMU
«n» cocraeygsgeT 1, G° mpencraBJydeT TajioreH, W mnpexncrasJjsger O, Y
npencTarjigeT 0, R13 mOpencrTaBideT Heo643aTeJIbLHO 3aMeleHHYI
TPUOEHNIIMETMIIEHY TPYINY, M X IIpelcTaBJIgeT X8.

B eme OIOHOM BapMaHTe OCYIIECTBJIEHMA IMPeOCTaBJIEHO COeOVHeHUe
PopmyJiEl (1), B kKOoTOopoM G mperncrabjdger - (L13)-(L1%)-(R!%). B eme
OODHOM BapMaHTe OCYIWEeCTRJIEHUA IIpenCcTaBJIeHO coeluHeHVe OOpPMYyJIH
(I), B xomopou G° mpezncrarjgeT - (Li3)-(R!%) . B eme oOHOM BapMaHTe
OCVYIIECTBJIEHUA MOpencTaBJIeHO coeIMHeHue OCopMyJitl (I), B KoTopom G°
npencraBager - (L13) - (L2)-(RY7).

B eme OIOHOM BapMaHTe OCYIECTBJIEHUA [IPeOCTaBJIEHO COeOMHeHUe

PopMyJiel (I), B KOTOPOM «n» COCTaBRJSeT llejioe umcjo orT 1 mo 35, u
5
@) B

G® mpencTaBigeT ! . B eme opmHOM BapuaHTe OCYIECTBJIEHUSI
OpencTaBJIeHO coenuHeHMe OQOpMyJIHL (I), B KOTOPOM «nN» COCTAaBJISAET
nejoe uymcyo ot 1 mo 35, m W npencraBjaser O. B eme OIOHOM
BapMaHTe OCYMeCTRBJIEHMSA MIpPelCcTaBJIEHO coenumHeHue OQopmyswu (1), B
KOTOPOM «n» CocTaBJigeT Lejioe umcjo oT 1 mo 35, m Y mpencraBygeT
O. B eme oOHOM BapMaHTe OCYNeCTBJIEHMA MIpedCcTaBJIeHO CcoelIVHeHU e

®opMyJiIEL (1), B KOTOPOM «nN» COCTaBJAEeT liejjoe umcyo oT 1 mo 35,
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N
b ) 3
G%> mnpencTaBJgeT ! , kaxmem W npepcrasisgeT O, Kaxnoesm Y
npencraBjaseT O, M KaxOgwlM X Hes3aBUCUMMO BHOMpalT M3 X1, X2, X3,
X4, X5, X6, X7 mam X8.
B eme omOHOM BapMaHTe OCYIEeCTBJIEHUS IMIPeOCTaBJIeHO COeIMHeHUe

PopMyJiEl (1), B KOTOPOM «nN» COCTaBJAeT lejloe umcjio or 1 mo 35,

5
0 B

N
\IV\’!NV\

G® mOpencrTaBJgeT I , Kaxoeli W mnpencraByageT O, KaxOelt Y
npencraBjasgeT O, ¥ IO MeHbIeM Mepe OIMH X IOpencTaBjasgeT X2. B
HEeKOTOPHX BapMaHTax OCYMeCTBJIEHMS TIIO MeHbIleM Mepe OOMH X2
BrOupanT u3 -0-ajdkuijeH-COxH, -O-ankmiaeH-CHN4, -N(R!)-ajgxmiieH-
CO2H, m -N(R!)-anxkmiaenH-CHNs. B HEeKOTOPHX BapMaHTax OCYMeCTBJIEHUS
II0 MeHbIleM Mepe OoOMH X2 nOpencrabjasgeT -—-0O-anxkuiieH-CO2H. B
HEeKOTOPHX BapMaHTax OCyMeCTBJIEHMSa I[IO MeHbIleM Mepe OOMH X2
npencraBigeT —-O-aJyikmjeH—-CHNy. B HEeKOTOPHX BapMaHTax
OCYIMEeCTBJIEHMA II0 MeHblleld Mepe oOuH X2 1mpexncraBjgerT -N(RL)-
ankuyieH-CO2H. B HeKOTOPHX BapMaHTax OCYIeCTBJIEHMA I[IO MeHblley
Mepe oIuMH X2 Tnperncrabisiger -N(R!)-anxmiged-CHNs. B HEKOTOPHX
BapMaHTax OCYMEeCTBJIEHMS 10 MeHbIelr Mepe OaMH X2 BuHOupainT u3 —0-
asnknieH-CO2H, -O-ankmieH-CHN;, -N(R!)-anxmiaen-C02H, wm -N(R!)-
aJiknuyieH—-CHN4, OpuueM «—aJIKMJIeH-» IIpencraBjigdeT -—-CHpz—, -CHxCHz-wmim
-CH2CH2CH2-. B IOOTNOJIHUTEJILHHX BapMaHTaxX OCYMEeCTBJIEHMS I[IO0 MeHbIeu
Mepe OIOIMH X2 BEHIOMpAawnT U3 -N (H) CH2CO2H, -N (CH3) CH2CO2H, -
N (CH2CH3) CH2CO2H, -N(H)CH2CH2CO2H m -N(CHs) CH2CH2CO2H. B HeKOTOPHX
BapMaHTax OCYMEeCTBJIEHMSA II0 MEHBIeM Mepe OIOMH X2 HOpedCTaBJISeT -
N (H) CH2CO2H. B HEKOTOPHX BapMaHTax OCYIeCTBJIEHUMSA 10 MeHbIel Mepe
oouH X2 npencrabjsgeT —-N(CHs)CH>CO2H. B HeKOTOPHX BapMaHTax
OCVYIIeCTBJIEHU I 1o MeHBbIIEN Mepe OOVH X2 opelcTaBjgeT -
N (CH2CHs) CH2CO2H. B HEeKOTOPHX BapMaHTaxX OCYIMEeCTBJIEHMSA 10 MeHbIen

Mepe onuH X2 npencrabigeT —-N(H)CH2CH2CO2H. B HeKOTOPEHX BapMaHTax
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OCYIIeCTBJIEHU I 1o MeHbIIEeN Mepe OOUH X2 opencraBJjgeT -
N (CH3) CH2CH2CO2H. B HOOIIOJIHUTEJIBHHX BapuaHTax OCYIEeCTBJIEHUSA II0
MeHbIIe Mepe OIMH X2 BHOMpaoT u3 -L1-CO-anxmieH-CO2H, -L1-CO-
aJlkmiieH—-CHN4, -L1-CO-ajsikeHmJieH-CO2H, -L1-CO-ankeHmjgeH-CHNg, -L1-
CO-apuiieH-CO2H, u -L1-CO-apwmjeH-CHN4. B HeKOTOpPHX BapMaHTax
OCYWECTBJIEHMSA I[IO MeHbIleM Mepe oOIOMH X2 HOpencraBjager -L1-CO-
ankmieH-CO2H. B HeKOTOPHX BapMaHTax OCyMeCcTBJIEHMS II0 MeHbIen
Mepe oIMH X2 1npencrapjdgeT -L1-CO-anxkmieH-CHNz. B HeKOTOPHX
BapMaHTax OCYMEeCTBJIEHMA II10 MeHbIleM Mepe OIOMH X2 HOpedcCTaBJISeT -
L1-CO-ankeHmyeH-CO2H. B HeKOTOPHX BapMaHTax OCYIMeCTBJIEHUS IO
MeHbBIIe Mepe OIMH X2 mnpencraBasgerT -L1-CO-ankeHuseH-CHNz. B
HEeKOTOPHX BapMaHTax OCYMeCTBJIEHMS TIO MeHblleM Mepe OOMH X2
npencTaBjgeT -L1-CO-apuien—-CO2H. B HEeKOTOPHIX BapMaHTax
OCymecCTBJIeHUS I[I0 MeHBIeM Mepe oOOMH X2 nOpexncrabiasgeT L1-CO-
apmiieH—-CHNy. B IOOIIOJIHMT €JIb HEIX BapraHTax OCYyIeCTRBJIEHUA I10
MeHbIIe Mepe OIMH X2 BHOMpakT u3 -L1-CO-anxmyieH-CO2H, -L1-CO-
aJkmiieH—-CHNs, -L1-CO-ajnkeHMJIeH-CO2H, -L1-CO-ankeHmjgeH-CHNjs, -L1-

CO-apmyeH-CO2H, wmu -L1-CO-apwuijeH-CHNy, npuueMm L1 [OpencTaiBJsgeT

_§_N©N_§_

OCYMECTBJIEHMS II0 MeHbIlel Mepe OIMH X2 BuOupaioT #3 -L1-CO-

. B eue OIPpYyTmUx JOTIIOJIHMTEeJIb HEIX BapMrMaHTax

alkmileH-CO2H, -L1-CO-ajakmieH-CHNy, -L1-CO-ajskeHmyieH-CO2H, -L1-

CO-aJjyikeHmJieH—-CHNyg, -L1-CO-apuien-COzH, nu -L1-CO-apuyeH—-CHNy,
§ é

npudeMm L1 mperncTaBJIgET / U «—aJIKUJIEH—-» IMIpelCTaBJIAeT

-CHz—-, —-CH2CH2—, I —CH2CH2CH2—. B ele OIOHOM BapuaHTe

OCymecCTBJIeHUS II0 MeHbIleM Mepe OIMH X2 BHOMpaoT u3 -L1-CO-
ankmieH-CO2H, -L1-CO-ankmieH-CHN4, -L1-CO-ajkeHmMJIeH-CO2H, -L1-
CO-ankeHmsIeH-CO-CHNg, -L1-CO-apuyen-C0O2H, u -L1-CO-apuineH-CHNy4,

R6
-—\ N—
npuueM L1 [OpencraiBJseT . B eme o»DHOM BapHMaHTe

OCymeCTBJIEHUA II0 MeHBIleM Mepe OIMH X2 BHOMpaoT ©u3 -L1-CO-
alxmieH-CO2H, -L1-CO-ankmiaeH-CHNs, -L1-CO-ajnkeHmMJIeH-CO2H, -L1-

CO-asnikeHmJieH—-CHNyg, -L1-CO-apuien—-CO2H, u -L1-CO-apuiieH—CHNy,
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npyueMm L1 HOpencTaBigeT U «-aJIKUJIeH—» IIpelNCcTaBJisgeT

-CHz-, —-CH2CHz- mjgm —-CHCH2CHz-.
B elme OIOHOM BaplMMaHTe OCYHeCTBJIEHMA IIpelCTaBJIEHO COelMHEHIMEe

OPopmyJiEl (1), B KOTOPOM «n» IIpelcTaBJgeT llejoe umcjo or 1 mo 35,

5
o) B

N
J\ﬂ/!ﬂN\

G® mpencTaBJgeT I , kKaxgwit W mpezncraByiager O, KaxOwl Y
npencraBjsgeT O, IO MeHBNEeW Mepe oOIMH X MOpencTaBiasgeT X2, u X2

BHOMpPAT MU3:

OH OH
Q

Q,
o}
-C— F\ -5— N
" \
B HeKOTOpPEHX BapMaHTax OCYWEeCTBJIEHUS IIO MeHbInen Mepe OIVMH
O
_§_/ \

.

OH

X2 TImOpencTaBJIgeT 0 . B HeKOTOpPHX BapMaHTax

OCymeCTRBJIEHMA I10 MeHbIIen Mepe OIIVIH X2 IIpeacCcTaBJjideT
H. B HeKOTOPEX BapMaHTaxX OCymeCTBJIEHMA IIO
OH

FOL,
gt

MeHbIIe Mepe OOMH X2 IOpencTaBigeT . B

HeKOTOPEIX BapMMaHTax OCYyImeCTBIJIECHMA I10 MeHbIIel Mepe oIOIVMH X2
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OH
Q

N

\

_§_N
IIpencTraBJideT
B eme OIOHOM BapMaHTe OCYIECTBJIEHUA IPeOCTaBJIEHO COeOMHEeHUe

PopmyJiEl (1), B KOTOPOM «n» MIpelcTaBJIgeT lejoe umcjo oT 1 mo 35,

o8

J\MI\N\

G® mpencTaBiIgeT I , kKaxgwi W npencrarjgeT O, KaxOwlt Y
npencraBjsgeT O, IO MeHBIeWM Mepe OIMH X MOpencTaBiaseT X2, u X2

BHOMpPAT MU3:

/ \ O

— 5 £ )
—é—N N —
\__/
—\
; OH Ny NH

Q Y Q N==T
i < > < \ NH

. B

=z

HeKOTOPRIX BapMrMaHTaxXx OCyImeCTBJIEHMA I10 MeHbIIeMn Mepe OoIOMH X2

/\ a
_§_ N
OH

npencraBijgeT o . B HEeKOTOPHX BapraHTax
OCVYIIECTRBJIEHUS 10 MeHLIIen Mepe OIOWH X2 npencraBiideT
=5—N N
N NH
AW
N

. B HEeKOTOPRIX BapMMaHTax ocymecCTBJIEHMA IIO
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) < > <O

HeKOTOPRIX BapMaHTax OCyImeCTBIIECHNA MeHbIIeMn Mepe oIOIVH X2

MeHbIIeMn Mepe OIMH X2 rnpeocraBjAdaeT

Nas

T
HOFORA

B eme OOHOM BapMaHTe OCVYIIECTBJIEHMA IIpeldCTaBJIEHO COeldMHEeHMe

npelcTaBJIgeT

PopMyJiEl (I), B KOTOPOM «n» MIpedcTaBJIgeT leJjoe umcjio oT 1 mo 35,
\IVV\NV\ o o
G® mnpezncTaBJISeT ! , kaxnoem W nOpencrapijdeT O, KaxXOem Y

npencraBjsgeT O, IO MeHBIeW Mepe OIMH X MOpencTaBiseT X2, u X2
BHOMpawnT u3 -L1-CONH-ajgkmineH-CO2H, -L1-CONH-amnkwmiaeH-CHNg, -L1-
CONH-apmyieH-CO2H m -L1-CONH-apuieH-CHN,;. B HeKOTOPHX BapMaHTax
OCVyIeCTBJIEHUS X2 npencraejgeT -L1-CONH-amnxmiaeH-CO2H. B
HEKOTOPEIX BapMaHTax OCYIeCTBJIeHus X2 npepcraBjgsgeT -—-L1-CONH-
aJikmjieH-CHNg. B HEeKOTOPHX BapMraHTax OCyleCTRBJIEHUA X2
npencraBigeT -L1-CONH-apuieH-COxH. B HEeKOTOPHX BapMaHTax
ocymecTBJIeHUSa X2 mnpencrarjggeT -L1-CONH-apuineH-CHNi. B eme OIHOM
BapMaHTe OCyllecTBJeHud X2 BpBHOupaioT M3 -L1-CONH-ankwmieH-CO2H, -

L1-CONH-ankuieH-CHNy, -L1-CONH-apujieH-COH u -L1-CONH-apuieH-

§—N N—g—
CHN4, npuueMm L1 npencrabjfgerT / . B eme omnHOM BapMaHTe

ocymecTBJeHUd X2 BeHOupawonT ©u3 -L1-CONH-ankwmieH-CO2H, -L1-CONH-
aJiIkmjieH—-CHNg, -L1-CONH-apuynen—-CO2H " -L1-CONH-apmuyieH—-CHNyg,

—-0—\ N—C—

npuueM L1 npencrasjgeT g / é M «—aJIKUJIEH-» I[pencTabBiideT
-CHz—, —CH2CH2—, I —CH2CH>CH»>—. B ele OIOHOM BapuaHTe
ocymecTBJeHd X2 BeOupawoT ©n3 -L1-CONH-ankwmieH-CO2H, -L1-CONH-
aJiIkmjieH—CHNyg, -L1-CONH-apuyien—-CO2H " —-L1-CONH-apmyeH—CHNy,

R6

—°o— N—
npuueM L1 mOpencTapiifgeT . B eme oOIODHOM BapMaHTe
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ocymecTBJIeHNd X2 BeOupawT ©n3 -L1-CONH-ankwmieH-CO2H, -L1-CONH-

aJIkmyieH—CHNy, -L1-CONH-apuien—-CO2H " —-L1-CONH-apmyeH—-CHNy,
R6
-0—N N—
npuueM L1 mpemncTapBJisgeT U «—aJIKMJIEH-» IIpelCTaBJIgeT
—-CHz-, -CH2CHz2- miam —-CH2CH2CH2-.

B eme OOHOM BapMaHTe OCVYIIECTBJIEHMA IIPeldCTaBJIEHO COelOMHEeHMe

PopMyJiEl (I), B KOTOPOM «n» MIpedcTaBJIgeT leJjioe umncjio oT 1 mo 35,

5
0O B

WV

G® mpencTaBJIgeT I , kKaxnowii W npencrarjsgeT O, KaxOem Y
npencraBjsgeT O, IO MeHBIeW Mepe OIMH X MOpencTaBiseT X2, u X2

PO H0OA

e Y

. e
SO RO

BapMaHTaX oOoCymeCTBJIeHMA IIO MeHbIIeM Mepe OIVH X2 IIpengcCcTapjideT

B HEKOTOPEHIX

-§—N N-{
— HN
_>70H
o . B HeKOTOPEIX BapMmaHTax OCymeCTBJIECHNA I1O
-§—N N—{
— HN—\_<O

MeHbIIeM Mepe OIOVIH X2 InpenocraBjideT

HeKOTOPEIX BapMrMaHTax OCymeCTBJIECHMA I10 MeHbIlIel Mepe oIMH X2

OH

>—NH e}
InpencraBjiaeT \ . B HeKOTOPRIX BapMMaHTax
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OoOCymeCTRBJIECHMA I10 MeHbIIen Mepe OIIVIH X2 IIpeacTaBJjideT

Q

iaUae

B eme OIOHOM BapMaHTe OCYIECTBJIEHMA IIPeOCTaBJIEHO COeOMHeHUe

PopMyJiEl (I), B KOTOPOM «n» IIpedcTaBJIgeT lleJjioe umcjio oT 1 mo 35,
5
@) B

)
G5

IpencraBjigeT 1 , kaxnowit W npencraBadgeT O, KaxOoem Y
npencraBjsgeT O, IO MeHBIeW Mepe OIMH X MOpencTaBiaseT X2, u X2
BHOMpawnT n3 -L1-S0z2-ankmiieH-CO2H, -L1-SO0z-anxwmiaeH-CHNg, -L1-SO02-
apmiieH-COz2H u -L1-SOz2-apuien—CHNy. B HEeKOTOPHX BapMaHTax
ocymecTBJeHnd X2 npencrapjgeT -L1-SOz-ajnkmieH-COH. B HeKOTOPHX

BapMaHTax OCymecTBJIeHMsa X2 npencraiBiasgeT -—-L1-SOz—ankmieH-CHNgz. B

HEeKOTOPHX BapMaHTax OCyWleCTBJIeHMA X2 THpencraejsger -L1-S02-
apuiieH—-CO2H. B HEeKOTOPHX BapraHTax OCYIleCTBJIEHUL X2
npencTaBJigeT -L1-SOz2-apuieH—-CHNy. B ele OIOHOM BapMraHTe
ocymecTBJIeHUd X2  BeOupakoT ©n3 -L1-SO0z2-anxuieH-CO2H, -L1-S02-

ankuiaeH-CHNy, -L1-SOz2—apuiieH-CO2H m -L1-SOz-apmjieH-CHN4, mOpuuem

%?—N N—g
L1 npencraBidgeT / . B ene OIOHOM BapMaHTe
ocymecTBJeHMsa X2 BHOupaioT u3 -L1-S0z2-anxmieH-CO2H, -L1-S02-

ankmyieH-CHNg, -L1-SOz-apmyneH-CO2H m -L1-S0Oz2-apuyieH-CHNy, npuuem

L1 npencramJjdeT

B eme OOHOM BapMaHTe OCVYIIECTBJIEHUA IIpeldCTaBJIEHO COeldMHeHUe

®opMyJiEL (I), B KOTOPOM «n» MIpedcTaBJgeT lejioe uucjo oT 1 mo 35,
G® mnpencTaBJgeT l , Kaxmoemt W npencraiBjasgeT O, KaxOelm Y

npencrasBjgeT O, IO MeHbBIIeN Mepe OIMH X IpencrTaeiseT X2, u X2
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BHOMpPAT MU3:

/\ —g—N N—-(\iéO
-g—N 30 \/
/
s OH N§N/NH
)
_é N e _é_N/ \N_(\zéo

. B HEKOTOPEIX

BapMMaHTaxX OoOCymeCTBJIEHMA IIO MeHbIIel Mepe OINVH X2 IIpenacraBJideT

g/_\‘@o
-5— N—S;
\_/z
OH
0 .

HeKOTOPEIX BapMmaHTaXx oCymeCTBJIEeHNA I1O

g N\, Lo

Ny /

MeHLIIell Mepe OOMH X2 I[IpencTaBJisgeT . B
HEKOTOPHX BapMaHTax OCYIeCTBJIEHMS I[I0 MeHbIel Mepe OOMH X2
/\ S0
-§—N N—SZ
\__/ 5
npencTaBjgeT OH | B HEKOTOPHX BapraHTax

OoOCymeCTBJIEHNMA 10 MeHbIIen Mepe OIoVIH X2 IIpeancraBjideT
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/ \ \_o
—§—N N—SZ
— Ny
\
—NH
N . B HEeKOTOPEX BapMaHTaX OCymeCTBJIEHMA TIIO

/? O
Osx < > <
,S
o NH OH
HeKOTOPEIX BapMrMaHTaxXx OoOCyeCTBJIeHMA I1O MeHLIlen Mepe OoIoMH X2

N
O§ﬁ N
2 N\ _NH
—5—N NH N
IIpenoCcTraBjidaeT

MEeHbIIeV Mepe OOMH X2 OpencTaBjigeT B

. B HeKOTOPEX BapMaHTaXx

OCyWeCTBJIEHUA 1o MeHbIIen Mepe OIOVH X2 npencraBjgeT
OH
i}
Osx
ﬁ
-5— NH
. B HEeKOTOPHX BapMaHTaxX OCYWEeCTBJIeHUSI IIO
N
/\
N
\ N

MeHbIIeV Mepe OOMH X2 NpelCTaBJIgeT .
B eme OOHOM BapMaHTe OCYMEeCTBJIEHMA IpenCTaBJIeHO COeOMHeHUe

PopMyJiEl (I), B KOTOPOM «n» IIpelcTaBJIgeT lleJioe umncjio oT 1 mo 35,

5
0 B

o

G® mpencTaBJIgeT , KkKaxnowit W nOpencrarjsgeT O, KaxOe Y
npencraBjsgeT O, IO MeHBIeWM Mepe OIMH X MOpencTaBiaseT X2, u X2
BHOMpawnT "3 -Ll-ajaxkumineH-CO2H, -Ll-anxwmieH-CHN4, -Ll-apuiaen-COxH
n -Ll-apmjieH-CHNy. B HeKOTOPHX BapMaHTax OCylleCTBJIeHUa X2
npencraBisgeT -Ll-anxmiaeH-CO2H. B HEeKOTOPHX BapMaHTax
oCcymecTBJIeHUMd X2 TnpencrapjgeT -Ll-ajakuiaeH-CHNjg. B HeKOTOPEIX
BapMaHTax OCYIeCTBJIeHMs X2 npencraBiasgeT -—-Ll-apuien-CO2H. B
HEeKOTOPHX BapMaHTax OCylleCTBJIeHUd X2 OpencrabBjgeT -Ll-apuiieH-

CHN4s. B HeKOTOpPHX BapMaHTax OCyWleCTBJIeHMA X2 BeOupaoT n3 -L1-
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ankmyieH-CO2H, -Ll-ankwmieH-CHNs, -Ll-apmiuen-COH wm -Ll-apuieH-
CHN4y. B eme OIOHOM BapMaHTe OCYyLeCcTBJIeHMA X2 BeHOupawoT 3 -L1-

allkmyieH—-CO2H, -Ll-ankwuieH-CHNs, -Ll-apmieH-COH wm -Ll-apuiieH-

CHN4, npuueMm L1 mnpenmcraBJfgeT j— . B eme oOHOM BapMaHTe
oCcymecTBJIeHUSA X2 BHOupaioT U3 —-Ll-ankuiaeH-COxH, -Ll-ajnxwuieH-CHNy,

-Ll-apuines-CO2H wm -Ll-apwujeH-CHNy, npuueMm Ll IpencrTaBJgeT

g / N «—aJIKWUJIeH-» IpencraejgaeT —-CHx-, -CHxCHz-, wmim -
CH2CH2CH2-. B eme OIOHOM BapMaHTe OCYIECTBJIeHMA X2 BHOUpaLT U3 —
Ll-ankuiaeH-CO2H, -Ll-ankmieH-CHNs, -Ll-apuineH-COH u -Ll-apuieH-—

R6
-3—n\ N—
CHN4, npuuem L1 mnpencrapJiseT . B eme oIODHOM BapMaHTe

ocymecTBJeHUd X2 BeHOupawT M3 —-Ll-ankuiaeH-CO2H, -Ll-anxkwmiaeH-CHNg,
-Ll-apuien—-CO2H n -Ll-apuien—CHNy, IpUYeM L1

R6

InpeaocraBjiaeT U «—aJIkuJeH—-» IIpencraBjdeTr -—-CHz—, -

CH2CH2- mymm —-CH2CH2CHz—.
B eme OIOHOM BaplMaHTe OCYHeCTBJIEHMA TpelCTaBJIEHO COelIMHEHIME

OPopmyJiEl (1), B KOTOPOM «n» IIpelcTaBJgeT lejoe umcjgo oT 1 mo 35,

5
0 B

N
M’!NV\

G® mnpemcTapJgeT ! , kKaxnwit W npencrTarjser O, KaxOwil Y
npencraBjsgeT O, IO MeHBNEeW Mepe OIMH X MOpencTaBiaseT X2, u X2

BHOMpPAT MU3:
_§_N/ \

\__/N——>%_ %%—@(::>N—ﬂ\__<f
OH o

@)

2

N N

e

e h O 1O

2
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OH
/—/_<O
=N N
\
B HEeKOTOPEX BapMaHTaX OCYymeCTBJIEHMA IIO MeHbIIen Mepe OIMH

_g_ﬂ<::>N_—>%_OH

X2 npencrTaBJIgeT B HEKOTOPHX BapraHTax

OoCymeCTBIJIeHMA I10 MeHbmeﬁ Mepe OIoINH X2 IIpenacCcTaBjidaeT
_§—¢ N—ﬂ\__<?
OH. B HeKOTOPEIX BapMmaHTax OoCymeCTBJIEHMA I10

_g_ 7N\
\__/
OH
O . B

HeKOTOPEIX BapMrMaHTax OCymeCTBJIECHMA I10 MeHblIel Mepe oIOIMH X2

e,

MeHbIIe Mepe OIOVMH X2 InpeocraBjidaeT

H

HpeHCTaBHHeT . B HeKOTOpHX BapMaHTaX
OCylleCTBJIeHU o MeHbIIeln Mepe OmUH X2 pelncTaBigeT
Q
/_>—OH
-g— NH

. B HeKOTOPRIX BapMmaHTaxXx OoOCymeCTBJIEHNA I1O

OH

MeHbIIeMn Mepe OINMH X2 InpeocraBsjdeT r\

B eme OOHOM BapMaHTe OCVYIIECTBJIEHUA IIpeldCTaBJIEHO COeldMHeHUe

®opMyJiEL (I), B KOTOPOM «n» IpedcTaBJgeT lejioe uucjo oT 1 mo 35,

5
0O B

G°® mnpencTaBJgeT ! , Kaxmoemt W npencraBiageT O, KaxOowl Y

npencraBjdgeT O, O MeHbBIIeN Mepe OIMH X IpencTarjseT X2, u X2



BHOMpPAT MU3:

/ 1\ <:> (O <:> <N§N
_§_N\_/N OH,_ _\_/N \N/l!lH

N
N

i

Z—

o8 o8

OCymeCTRBRJIECHMA I10 MeHbIen Mepe OIIVIH X2 IIpeacTraBjideT

OO,

. B HeKOTOPEIX BapMaHTaxXx

. B HeKOTOPEX BapMaHTaxX OCYmeCTBJIEHMA IIO

OO
N \N/NH

HeKOTOPEIX BapMaHTax OCymeCTBJIECHMA I10 MeHbIIel Mepe oIOMH X2

MeHbIer Mepe OIOMH X2 [OpeacTaBJIfgeT B

o
OH
npencraBlgeT . B HEeKOTOPHX BapMaHTax
OCyYMEeCTBJIEHNA 1o MeHbIlen Mepe OnOVH X2 npencrabpiideT
N
N4 SNH
/
/N

B J060OM M3 BHIIEYIIOMSHY TEIX BapMaHTOB OCYyIeCTBJIEHNA @OpMyHH

(I), B KOTOpPOM TIIO MeHbBIIEM Mepe oOMH X TpencTarjaseT X2,
IpencTaBJIeH e€lle OIOMH BapMaHT OCYIMEeCTRJIeHVI, B KOTOPOM «n»
npencTaBJasgeT LeJoe uymcjgo o7 30 mo 35. B OONOJIHUTEJIBHHX
BapMaHTax OCYWEeCTBJIEHVS BHIEYIIOMSIHYTEX BapMaHTOB OCYIEeCTBJIEHUSA
®opMyJiEL (I), B KOTOPOM IO MeHBIIeM Mepe OIMH X IpencTaBjfgeT X2,
«N» TIPeNCTaBJIAEeT ILIeJIoe UYMCJO OoT 25 mo 29. B OONOJHUTEJIbHHX
BapMaHTax OCYWeCTBJIEHVS BHIEYIOMSIHYTEHX BapMaHTOB OCYIEeCTBJIEHUA
®opMyJiEL (I), B KOTOPOM IO MeHBIIEM Mepe OIOMH X IpencTaBjgeT X2,

«N» TIpencraBJdeT LeJjoe uucjo orT 20 mo 24. B OONOJIHUTEJIbHHX
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BapMaHTax OCYIEeCTBJIEHMA JOOTO M3 BHIIEYIIOMAHYTHX BapMaHTOB
ocymecTBJIeHUS O®opMmyJH (I), B KOTOPOM II0 MeHbIeM Mepe oOIMH X
opencraBijgeT X2, «n» IOpelcTaBjideT LeJjioe umcjgo orT 15 mo 19. B
OOIIOJIHUTEJILHEIX BapMaHTax OCYIEeCTBJIEHMA JIIOO0OT0O M3 BHIIEYIIOMAHY THX
BapMaHTOB ocymecTBJIeHUsa QdopmyJitl (I), B KOTOPOM IIO MeHbIel Mepe
oouH X TMpencTaBJigeT X2, «n» OpPeOcTakBJIsgeT Lejioe umcjo oT 10 ;o
14. B [OONOJIHUTEJIBHHX BapMaHTax OCYIEeCTBJIEHMS BHIIEYIIOMSIHYTHX
BapMaHTOB ocymecTBJIeHrsS dopMmyJiel (I), B KOTOPOM IO MeHbIleM Mepe
oouH X HOpenacTaBJgeT X2, «n» OpencTaBJIgeT LeJioe 4UMcJOo oT 5 mo 9.
B elme OpYyTUX OOTIOJIHUT eJIb HEIX BapmMaHTax OCYIIeCTBJIEHUSA
BHIMIEYIIOMSAHYTHX BapMaHTOB ocCymecTBJIeHusa dopMmyJe (I), B KOTOpOHU
IO MeHblley Mepe oIoMH X NOpemdcTaBjisgeT X2, «n» OIpedcTaBJIgeT LeJjioe
uymciygo oT 1 mo 4.

B eme OIHOM BapMaHTe OCYIIECTBJIEHMA TPeOCTaBJIEHO COeOVHeHUe

®opMyJiEL (I), B KOTOPOM «n» MIpedcTaBJgeT llejioe uucjo oT 1 mo 35,

5
0 B

G°® mnpencTaBJgeT I , Kaxoemt W npencraBjgeT O, Kaxoel Y
npencrasjdgeT O, IO MeHBIIeM Mepe OoOIoMH X TIpencraejaseT X3. B
OOIIOJIHUTEJIEHEIX BapMaHTax OCyUeCTBJIEHMSA 10 MeHbIleld Mepe OOMH X3
BeIOUpaT M3 —-Ll-ankui M -Ll1-IreTepOoUMKJIIMII. B HEKOTOPHX BapMaHTax
OCyIEecCTBJIEHUA I[I0 MeHbIel Mepe onoMH X3 BHbOupalT M3 -Ll-ajgxuia. B
eme OIOHOM BapMaHTe OCyMeCTBJIEHMS TIO MeHbllerM Mepe OIMH X3
O+

npencraBiasgeT -Ll-ajgkwmi, u L1 mpeIcTaBJgeT . B eme

R6

g | g
—o— N—
npencraBiageT -Ll-ankwi, ¥ L1 HOpenacTaBJfgeT . B eme

OIIHOM BapMaHTe OCVYIIECTRBJIEHUSA 10 MeHLIIen Mepe OOVH X3
npencrarygsgeT —-Ll-ankwuia, u L1 npemcrTaBisgeT <::j>_§ . B omuHomMm
OOIIOJIHUTEJIEHOM BapMaHTe OCYIEeCTBJIEHMA BHIIEYIIOMAHYTHEX BapMaHTOB

oCcymecCTBJIeHMAd, B KOTOPOM IIO MeHbIIeM Mepe OIOVMH X IIpencraBjideT
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X3, aJKuI IpencraBijdeT MeTWJI, 2STWJ, IPpOIMJI M M30Hpoluii. B ele
OIOHOM BapHMaHTe OCYUWEeCTBJIeHMI aJIkuJl IHpencraBiyideT CFs, B eme
OIOHOM BapMaHTe OCYIeCTBJIeHMI aJIKMJl IIpencraBjigeT CN.

B eme OIOHOM BapMaHTe OCYIIECTBJIEHMA IIPeldCTaBJIEHO COeldMHeHMe

CPopmyJiEl (1), B KOTOPOM «n» IIpelcTaBJgeT lejoe umcjgo or 1 mo 35,

Cr

G® mnpemcTaBJigeT l ., kaxpget W npezncraBiageTrT O, Kaxoem Y
npencraBjsgeT O, IO MeHBIIeM Mepe OIMH X mOpencTaBiasgeT X3, u X3
-§—N N— —%— N—/ -—N N—<

BHOMpAT M3 —/

O F O, O,

OCymeCTBJIeHUA I[IO MeHbIlelM Mepe OIOMH X IOpencTaBjseT X3, u X3

HeKOTOPEIX BapMrMaHTax

InpeaocraBjiaeT \——/N . B HeKOTOpPHIX BapMaHTax OCYyWeCTBJIEHUI IIO
MeHbIIe Mepe oIOMH X HOpelcTabBijageT X3, u X3 [OpelcTaBJdeT
—%—N N—J/

. B HeKOTOpHX BapMaHTax OCYIeCTBJIeHUA II0 MeHblleM

+(O
Mepe OIMH X TIpencTaBjfgeT X3, M X3 OpencTaBJIAEeT __/ .

HeKOTOPRIX BapMrMaHTaxXx OCYyIeCTBJIEHMA I10 MeHbIIeMn Mepe OIVH X

nperncrTaBiasgeT X3, M X3 [OpenOcTaBJsgeT . B HeKOTOPEIX

BapMaHTaX OCyHmeCTRBJIEHMA IIO MeHbIlIel Mepe OIONMH X IIpenCcTaBJideT XB,

O
X3 B

n IIpeacCcTaBJjideT . HeKOTOPEIX BapMMaHTax

OCymeCTBJIeHUA I[IO MeHbIleM Mepe OIOMH X mOpeAcTaBjseT X3, u X3

e
-%—N N
npencraBigeT N\

B eme OIOHOM BapMaHTe OCYIIECTBJIEHUA IIPpeldCTaBJIEHO COeldMHeHMe

®opMyJiEL (I), B KOTOPOM «n» MIpedcTaBJAeT lejioe uucjo oT 1 mo 35,
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G5 W

npencraBJjigeT i , kaxnowit W npencrarjisgerT O, Kaxoem Y
npencrasBjsgeT O, I[IO MeHblle¥ Mepe oOIMH X IHOpencrabiseT X3, u X3
npencraBjfgeT -Ll1-TeTepOUMKJIINI. B eme OOHOM IOOIIOJIHUTEJIEHOM

BapMMaHTe OCymeCTBJI€eHMA IIO MeHbIIeMn Mepe OIVMH X3 IIpengcTraBjiaeT -—

Ll-rerepouukinmia, ¥ L1 OpencraiBJISeT \/ . B eme onmHOM

BapMmaHTe OCymeCTBJIEHMA IIO MeHbIIeMn Mepe OIVMH X3 IIpenocTraBJjideT -—
R6

g | 5
—°o— N—
Ll-rerepouukii, u L1 npencrasjderT . B eme onmHOM

BapMaHTe OCYIeCTBJIeHUSA IO MeHbIeV Mepe OAOMH X3 HOpeIcCTaBJIgeT -
Ll-rerepouukiii, u L1 mnOpencrabBjisger <C::>_§ . B eme onmHOM
BapMaHTe OCYWEeCTBJIEHNA BHIIEYIIOMAHYTHEX BapMaHTOB OCYIeCTBJIEHUS,
B KOTOPOM IIO MeHBIEM Mepe OOMH X NpeAcTaBJfgeT X3, TeTepOLUUKJIINI
opencraBjgeT bparmeHT IVPPOJIMONHAE , TeTparngpobdypaHa,

nurnepmunrHa, MopdosMHa, OIuIlepasuHa, OuppoJa, odypaHa, THuobdeHa,

IMpasoJia, mMmnasoJjla, OKCaszsoJia, M30KCa30oJla, IIMprIOIViHa u
IIMpVIMVIOVIHA . B OIOHOM OOIIOJIHMTEJIEHOM BapMraHTe OCymeCTBJIEHMA
I'eTePOLMKIINII IIpenCTaBJIdeT bparMeHT IINMPPOJIMIOVHA . B OIOHOM

OOTMOJIHUTEJIBHOM BapMaHTe OCYMEeCTBJIEHUS TeTepOUMKIIMII IIPelCTaBJIgeT
bparmeHT IUIepuanHa . B OIIHOM OOTMOJIHUTEJIEHOM BapmuaHTe
OCYIMECTBJIEHUA TeTepOlUUKIIMII MIpelcTaBjsgeT o¢parMeHT MopdosvHa. B
OIIHOM TOTIOJIHUTJILHOM BapuaHTe OCYMEeCTBIIEHNA TeTepPOUUKIINII
npencrTaBjageT ¢parMeHT  NUIIepas3VHa. B  OOHOM  HOMIOJHUTEJHLHOM
BapMaHTe  OCYMeCTBJIeHUS  TeTEepPOlUUKIMII TIpelcTaBjigeT  dpaTrMeHT
IUPpUOVHA . B  oOHOM  IOMNOJHUTEJHHOM  BapuaHTe OCyleCTBJIEHNU
TeTEepPOUUKIMII IpelcTaBjgeT dparrMeHT IUPUMKOVHA .

B eme OOHOM BapMaHTe OCYMeCTBJIeHUSA [IpelCTaBJIeHO COeIOMHeHUe

®opMyJiEL (I), B KOTOPOM «n» MIpedcTaBJAgeT lejioe uucjo oT 1 mo 35,
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Cr

G® mnpemcTaBJIsgeT h , Kaxoem W mnpencraBjasgeT O, Kaxnoet Y

opencraBjsgeT O, I[IO MeHblle¥ Mepe OIMH X IOpencrabiseT X3, u X3

BEHIOMPALT 13 _NQNQ’ _é— C>7NQ,
- b - \ — —3— { y
§ N NH E N NCN % NC>7N o]
\__/ RN, ’ /| 5

HeKOTOPEIX BapMrMaHTax OCyImeCTBJIEHMA MeHbIIeMn Mepe OIVIH X

npencrTaBiasgeT X3, M X3 OpencTaBJIsgeT /\:>—® B HeKOTOPHX

BapMaHTaX OCyHmMeCTBJIEHMA IIO MeHblIel Mepe OIONMH X IIpeanCcTraBJideT XB,
n X3 IIpeacTaBJjideT . B HeKOTOPEX BapMrMaHTax

OCyImeCTBJIeHUSA I[IO MeHbIeM Mepe OIMH X HOpencTaBjseT X3, u X3

InpeocraBjiaeT \——/ . B HeKOTOPRIX BapMrMaHTax

OCymeCTBJIeHUA I[IO MeHbIlelM Mepe OIOMH X IOpencTabBjseT X3, u X3
npencraBiigeT N/ . B HEeKOTOPEHIX BapMmaHTax

OCylecTBJIeHUA I[IO MeHblleM Mepe OoIMH X mOpeacTaBjseT X3, u X3

O~

IIpeaocTraBJjidaeT
B eme OOHOM BapMaHTe OCVYIIECTBJIEHMA IIpeldCTaBJIEHO COeldMHEeHUe

®opMyJiEl (I), B KOTOPOM «n» IpedcTaBJIgeT lejoe uucjo oT 1 mo 35,

Cr

G> ““““““‘

pencraBjideT 1 , Kaxnwii W npencrTasjsgeT O, KaxOem Y
npencraBjsgeT O, IO MeHBIIeWM Mepe OIMH X MOpencTasisgeT X3, u X3
BEIOMpPAKT U3 —-O—aJyikmjieH-CNH-NH2, -N (R!) —ankmniaeH—-CNH-NHz, -0-

ajnkmieH-N (Rl),, -N(R!)-anxmien-N(Rl),, -O-anxmieH-N(RZ);, -N(RI1)-
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asnkmiies—N (R?) 3, —0-aJIKMJIEH-TETEPOLUUKIINII, -N (R!) —askmies-
TeTepouukami, -O-ajkuieH-N(0O) (R?)z2, N(R!)-anxmiaen-N(0) (R2%),, -0-
aJlkmyiieH—-NH-CNH-NH2, u -N (R1) —anxmuigeH-NH-CNH-NH;. B OIIHOM
OOIIOJIHUTEJILHOM BapMaHTe OCYUeCTBJIeHUS IIO MeHbIeM Mepe oOuH X3
BHOMpawnT u3 —O-ankuijeH-CNH-NHz, -N (R!) —ankmnien—-CNH-NHz, -0-
asnkmieH-N (Rl),, -N(R!)-anxkmines-N(R1),, -O-anxkumieH-N(R2)3, -N(RL)-
asnkmieH-N (R2) 3, -0-aJIKMJIEH-TeTepPOLUUKIINI, -N (R1) —ajkuieH-
TeTepouuKIMII, -O-ajnkmieH-N(0) (R?2)2, -N(R!)-ankmien-N(0O) (R%2)z2, -0-
aJlkmyieH-NH-CNH-NH>, " -N (R1) —anxmuien-NH-CNH-NH, npruyem &=
AJIKUIIEH—» npencrapjigdeT —CH,CH>- VI —CH>CHCH>-. B OIIHOM
OOTIOJIHUTEJILHOM BapMaHTe OCYINeCTBJIeHUSA I[IO0 MeHbIeM Mepe oIuH X3
BEIOMpanT U3 -0-ajkujiieH-CNH-NH,, -O-ajakmieH-N(R!)2, -O-ajKujIeH-—
N (R2) 3, -0-aJIKMJIEH-TETEPOLUUKIINII, -O—anxmiieH-N (0) (R2) 5, u -0-
aJlkmiieH-NH-CNH-NH> . B emne OIOHOM OOIIOJIHUTeJIEHOM BapMaHTe
OCVYIIECTBJIEHMA II0 MeHbIel Mepe omouH X3 BHOMpaoT u3 -N(RL)-
ajikmyieH—-CNH-NHz, -N(R!)-anxuiner-N(Rl)2, -N(R!)-angxmiges-N(R2)s3, -
N (R!) —anxkuieH-TeTepouuramy, -N(R!)-agxmiaea-N(0O) (R%)2, u -N(R!)-
aJikmyieH—-NH-CNH-NH2, nopuueM «—aJIKMJIeH-» IIOpencrTabjideT -—-CHxCHz—- wmim
—CH2CH2CH2—-. B HEeKOTOPHX nus BHIlleyKa3aHHBX BapMaHTOB
OCymeCTBJIeHUA II0 MeHbIel Mepe OoOMH X3 HOpencrabiseT -—-O-aJjIKUIIeH-—
CNH-NH2. B HeKOTOpPHIX M3 BHIleyKazaHHEX BapMaHTOB OCYUEeCTBJIeHUdI
10 MeHbIlel Mepe OIOMH X3 mnpencrabBigeTr -N(R!)-ankmuieH-CNH-NH,. B
HEKOTOPHX M3 BHIEYKa3aHHHX BapMaHTOB OCYMEeCTBJIEeHUI II0 MeHblen
Mepe oIMH X3 1npemncTaBiydeT -O-ajkuieH-N(R!)2. B HEKOTOPHX U3
BHIIeyKa3aHHEX BapMaHTOB OCYMEeCTBJIeHMS IO MeHbIleM Mepe oOuH X3
npencraeasgeT -N(R!)-angkuiaeH-N(R1)2. B HEKOTOPHBX M3 BHIIEYKa3aHHHX
BapMaHTOB OCYIMECTRBJIEHMA II0 MEHbIeM Mepe OIOMH X3 HOpedCTaBJISeT -
O-ankmieH—-N (R2) 3. B HEKOTOPEIX nus3 BHIIEYKa3aHHBIX BapMaHTOB
OCYIEeCTBJIEHMUS IIO MeHbllel Mepe omomH X3 npencraBjgsger -N(RL)-
ankmeH-N (R2) 3. B HEKOTOPHX ns3 BHIIEYKa3aHHBIX BapMaHTOB
OCymeCTBJIeHUA IIO0 MeHbIel Mepe OIOMH X3 npenacTabjsgeT -0O-ajIKUIIeH-—
TeTEePOLUUKIINIL. B HEKOTOPEIX n3 BHIIEYKa3aHHBIX BapMaHTOB
OCyImeCTBJIEHMSI IIO0 MeHblelM Mepe oomH X3 npencraBjgger -N(RL)-
AJIKMUIIEH-TETEePOUUKIIMII. B HEKOTOPHX M3 BHIIeyKa3aHHEX BapUaHTOB
OCyImeCTBJIEHUSA IIO0 MeHBbIeM Mepe OOMH X3 npencrabiseT -0O-aJjIKUIIeH-—

N(O) (R?)2. B HEKOTOPHX M3 BHIIeyKa3aHHEX BapMaHTOB OCYIEeCTBJIEHUSI
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10 MeHbIeM Mepe OoIMH X3 mnpemncrTabBideTr -N(R!)-ankmied-N(0O) (R2)2. B
HEeKOTOPHX M3 BHIEeYKAa3aHHHX BapMaHTOBR OCYMEeCTBJIEHMS I10 MeHblIen
Mepe omuH X3 npencrapjgeT —-0-alkuiieH-NH-CNH-NH2. B HeKOTOPEHX U3
BHIIEYKA3aHHEX BapMaHTOB OCYIEeCTBJIEHUA 10 MeHBIIeM Mepe OoIMH X3
npencrajgsgeT -N(R!)-anxuinen-NH-CNH-NHz.

B eme OIOHOM BapMaHTe OCYIECTBJIEHMA IIPeOCTaBJIEHO COeOMHeHUe

PopMyJiEl (I), B KOTOPOM «n» IIpedcTaBJIgeT lleJjioe umcjio oT 1 mo 35,
5
@) B
N
dnon y 3
G® mnpemcTaBJgeT i ., kaxoem W nOpencrarjder O, KaxOewm Y

npencraBjsgeT O, IO MeHBIIeWM Mepe OIMH X MOpencTaBiasgeT X3, u X3

/
_g_ NN —%— NN~
n
BHOMpAT U3 I . B HeKOTOpHX BapmaHTax
OCymeCTBJIeHUA I[IO MeHbIleM Mepe OIMH X IOpencTaBjseT X3, u X3
/
_%_ NN

npencTaBJjigeT . B HeKOTOPEHX BapMaHTax OCYIeCTBJIEHMAI IIO
MeHBIIe Mepe oOIOMH X HOpelcTabBageT X3, u X3 [OpelcTaBJgeT
—E— o/\/\ N/
I B OOIIOJIHUT eJIb HEIX BapraHTax OCyIeCTBJIEHUSA 110

MeHbIIE Mepe OIOMH X IHOpencTaBjseT X3, u X3 pBHbOupabnT U3

H H | ‘

—%—N’~\v’N\\ —%—N’A\V’N\\ _%_N/A\V/Nx\ 'E"T/a\“’N“

H I

H
2 2 2 2
_g_H/\/\N/ —é—[ij/\/\u/ _%_H/\/\N/ '%‘N/\/\N/
H , / n | / B
. HEKOTOPEIX
BapMaHTax OCYMEeCTBJIEHMA IO MeHbIeM Mepe OIMH X mpencTaBiaseT X3,
H
—%-N/\/N\
u X3 npencraBjgeT H . B HEeKOTOPHIX BapMaHTax
OCymeCTBJIeHUA I[IO MeHbIleM Mepe OIOMH X HOpeAcTaBjseT X3, u X3
H
-%—N/\/N\

npencrTaBjdgeT I . B HeKOTOpPHX BapMaHTax OCYIEeCTBJIEHUA IIO
MeHbBIIe Mepe oIOMH X IHOpelcTaiBasgeT X3, u X3 OpelcTaBJdeT
_g_N/\/N\

H

. B HEeKOTOPEX BapMaHTaxX OCyleCTBJIEHMA IIO MeHbIIen Mepe
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|
_g_N/\/N\
oouH X HOpencraejgfgeT X3, u X3 I[IpeOCTaBJAEeT | . B
HEeKOTOPHX BapMaHTax OCyMeCTBJIEHMA 10 MeHblley Mepe oOMH X
—%—H/\/\N/
OopencraBjyfgeT X3, u X3 IOpencraejserT H . B HeKOTOPHX
BapMuaHTax OCYMEeCTBJIEHMS I[IO MeHbIleM Mepe OIMH X IIpencTaBJjseT X3,
-§—N/\/\N/
n X3 npelcTaBJIgeT Ho B HEKOTOPEIX BapMaHTax
OCymecCcTBJIeHUS I[IO MeHblleM Mepe OIMH X mOpeacTaBjsgeT X3, u X3
——N/\v/\N/
H
IpencrTaBjigeT I . B HEKOTOPEIX BapMaHTaxX OCYINEeCTBJIEHUI
IO MeHbIeM Mepe oIMH X @OpeXcTaBidgeT X3, u X3 OpencTaBJgeT
—E—[l\]/\/\N/
!

B eme OIOHOM BapMaHTe OCYIIECTBJIEHUA IIpeldCTaBJIEHO COeldMHeHUe

®opMyJiEL (I), B KOTOPOM «n» MIpedcTaBJgeT lejoe uucjo oT 1 mo 35,

5
0 B

N
ndrn

G°® mnpencTaBJgeT | , kaxnowit W npencraiiser O, Kaxneit Y
nopencrasjsgeT O, I[IO MeHblle¥ Mepe OIMH X IHOpencrabiseT X3, u X3
BHOUpaoT u3 -L1-CNH-NHz, -Ll-ajaxwmjieH-CNH-NH,, -Ll-apujigeH-CNH-
NHz, -Ll-ankmieH-N(R!),, -Ll-apmuieH-N(R!),, -Ll-ajnkwmiaexH-N(R?)s3, -
L1-apunen-N (R2) 3, -L1l-aJKMJIeH-TeTepOLUMKIINII, -Ll-apuieHn-
TeTepoUMKIMII, -Ll-anxkmieH-N(0) (R?)2, -Ll-apwujied-N(O) (R2)2, -Ll1-
asikmiieH-NH-CNH-NH2 u -Ll-apuien-NH-CNH-NH>. B OIOHOM
OOTIOJIHUTEJILHOM BapMaHTe OCYUNeCTBJIeHUS I[IO0 MeHbIeM Mepe oIuH X3

BHOMpaoT u3 -Ll-apuiaen-CNH-NHz, -Ll-apwuieH-N(R!):z, -Ll-apwuieH-

N (R2)3, -Ll-apujleH-TeTepOoluKJIMI, -Ll-apuieH-N(O) (R2), u -Ll1-
apmiieH-NH-CNH-NH>. B HeKOTOpPHX BapuaHTax OCYWEeCTBJIEHUA  IIO
MeHBIIE  Mepe OINH X3 nperncraBisaeT -Ll-apuien—-CNH-NH>. B

HEeKOTOPHX BapMaHTax OCYMeCTRBJIEHMA TIIO MeHbIleM Mepe OOMH X3
npencraBjigeT -Ll-apunen-N (R!) 2. B HEKOTOPEHIX BapMaHTax
OCyImeCTBJIEHUSA II0 MeHbIel Mepe OOMH X3 nOpencrabiseT -Ll-apuieH-—

N (R?)3. B HEKOTOPHX BapMaHTax OCYMEeCTBJIEHMA I10 MeHbIIel Mepe OIVH
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X3 mnpencraejfgeT -Ll-apuileH-TeTepOLMKIIMII. B HEKOTOPHX BapMaHTax
OCyImeCTBJIeHUA IIO0 MeHBIel Mepe OIOMH X3 nOpencrabjseT -Ll-apuieH-—
N(O) (R?)2. B HEeKOTOPHX BapMaHTax OCYMEeCTBJIEHMS I[I0 MeEeHbIel Mepe
OIVH X3 npencraBidgeT -Ll-apuinen-NH-CNH-NH>. B OIHOM

OOIIOJIHMTEJIEBHOM BapMaHTe OCYHNeCTBJIEHMA BHIIESYIIOMAHYTEX BapPMaHTOB

g—N N—g—
OCVYIIECTBJIEHUS L1 rnpencraBiygeT / . B ele OOHOM
OOTIOJIHUTEJIEHOM BapMaHTe OCYmeCTBJIEHMS BHIIEYIIOMAHYTHX BapUaHTOB

R6
I
ocymecTBJIeHMda L1 IpelcTaBJIgeT .

B eme OOHOM BapMaHTe OCYIIECTBJIEHUA IIpeldCTaBJIEHO COeldMHEeHUe

®opMyJiEL (I), B KOTOPOM «n» IpedcTaBJIgeT lejioe uucjo oT 1 mo 35,

5
0O B

N
\I\N!I\M

G® mpencTaBJgeT I , KkKaxnowii W npencraByageT O, KaxOemm Y

npencraBjdgeT O, O MeHbBIIeM Mepe OIMH X IOpencTasisgeT X3, u X3

BEIOMpPAT nus -L1-CNH-NH2, -Ll-anxkuiaen-CNH-NHz, -Ll-ankuieH-
N (R1) 2, -Ll-anxuiaeH-N (R?) 3, -L1l-alIknjleH-Te TepPOLUMKIINII, -L1-
asikmiieH-N (0O) (R2)» u -Ll-ankuieH-NH-CNH-NH>. B OIOHOM

OOIIOJIHUTEJIEHOM BapMaHTe OCyUleCTBJIEHMSA II0 MeHBIIel Mepe oOMH X3
BHOUpaoT 3 -L1-CNH-NH;, -Ll-ankwmiaeH-CNH-NH, u -Ll-ajaxwujeH-NH-
CNH-NH,. B eme oOOHOM OONOJIHUTEJIBHOM BapMaHTe OCYIeCTBJIEHUA 10
MeHbIeV Mepe onmuH X3 BubOupaioT u3 -Ll-ankmiaeH-N(R!)z, -L1-
asnkmies—-N (R2) 3, -L1-aJlKuiIeH-TeTepOLUUKINII, " -Ll-aJKujieH-
N(O) (R?)2. B HEeKOTOPHX BapMaHTax OCYIeCTBJIEHUS II0 MeHbIel Mepe
OIoIVH X3 opencraBjisgeT -L1-CNH-NH2. B HEKOTOPHX BapMraHTax
OCymeCTBJIeHUSA IO MeHbIeM Mepe oOnOMH X3 mpencTaBaseT -Ll-ajKuUJIeH-
CNH-NH2. B HeKOTOPHX BapMaHTax OCymMeCTBJIeHMS IIO0 MeHBIEW Mepe
OIVH X3 IperncraBisaeT -Ll-anxmiaer-NH-CNH-NH:. B HEKOTOPHX
BapMaHTax OCYMeCTBJIEHMS II0 MEHBIEM Mepe OIOMH X3 HNpedCTaBJIIeT -
Ll-ankmiaeH-N(RL) 2. B HEKOTOPHX BapmraHTax OCVIIEeCTRBJIEHUSA I10
MeHBIIEV  Mepe omuH X3 npencraBjigeT -Ll-anxuieH-N (R2) 3. B

HeKOTOPRIX BapMMaHTax OCYyIeCTBIJIECHNA I10 MeHbIIeMn Mepe oIoIVH X3
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InpeaocraBjidaeT —Ll—aﬂKMﬂeH—PeTepOHMKHMH. B HeKOTOPEX BapMaHTax

oCcymeCTBJIEHMA IIO MeHbIIeM Mepe OIONMH X3 InpeocraBjAaeT -Ll-anknieH—

N (O) (R2) 2. B OOHOM  IOOIIOJIHUTEJIbHOM BapMaHTe OCYIIeCTBJIEHNA

BHIIEYTIOMAHY THIX BapMUaHTOB OCYIWEeCTBJIEHNA L1 opencraBjgeT
_§_, N_§_

. B eme oOHOM OONOJHUTEJILHOM BapMaHTe OCYIeCTBJIEHUA

BHIIEYTIOMSAHY THEIX BapMaHTOR OCYyMeCTBJIEHUSI L1 opencraBJgeT
R6

. B eme OODHOM OOIOJIHUTEJIBHOM BapMaHTe OCyIleCTBJIEHUA

BHIIEYIIOMSHYTEHX BapMaHTOBR OCYIIECTBJIIEHUA «—aJIKMJIeH—» IIpencTaBJjgeT
—CH2CHzo—- mumm  —-CHxCH2CHz-. B HeKOTOPEHX BapMaHTax OCYIEeCTBJIeHUd
BHIIEYIIOMSHYTHX BapMaHTOR OCYIIECTBIIEHUSA «—aJIKMJIeH—» I[IpelncTaBJjgeT
—CHzCHz-. B HeKOTOPHX RBapMaHTax OCVYIIECTBJIEHMA BHIIEYIIOMAHY TEIX
BapMaHTOBR OCYIECTBJIEHUI «—aJIKMJIeH—-» IIpencrTaByjdeT —-CHxCH,CHz-.

B eme OIHOM BapMaHTe OCYIIECTBJIEHMA IMIPeOCTaBJIEHO COeOVHeHUue

OopmyJiEl (1), B KOTOPOM «n» NpelCTaRJLeT lejoe umcjgo oT 1 mo 35,

o8

G®> mnpencTaBJgeT ' , kKaxmowi W npencrariasgeT O, Kaxnowelt Y

opencrasjsgeT O, IO MeHblle¥ Mepe OIMH X IOpencrabiseT X3, u X3

NH

HN
)\NHZ —E—N‘ ‘N—<
-é_ NC>7H n \_/ NH
BHOMpPAT nus 2. B HEKOTOPEIX

BapMmaHTaX OCymeCTBJIEHMA IIO MeHbIlIeM Mepe OIOVH X3 IIpencCcTaBJjideT
HN

/&\Nm
. B HeKOTOPEX BapMaHTaX OCYyHWeCTBJIEeHMA IIO MeHbmeﬁ

NH

_E_ N\_/N_<NH2 |

Mepe OIMH X3 InpencraBjideT
B eme OIOHOM BapMaHTe OCYIIECTBJIEHUA IIpeldCTaBJIEHO COeldMHeHMe

QopMyJiEL (I), B KOTOPOM «n» MIpedcTaBJgeT lejioe uucjo oT 1 mo 35,



6’/

5
1::0::r/8
)
G® mnpencrTaBJgeT I , kKaxpoem W npencrasjgeT O, Kaxoelm Y
npencrasBjsgeT O, I[IO MeHblle¥ Mepe oOIMH X IHOpencrabiseT X3, u X3
_g_/ \ : 2N

\

BHOMpAT U3 ’ ’

/ N\
_E— N@N—\— Ng\ -%— . <

2 2

/ N\
) '§'\_ﬂ_\j .
— _ﬁ\——hN—— /N__

2 2

PO PO, +O
5 /
HO

/ . B HEeKOTOPHIX BapMaHTax OCYMEeCTBJIEHUS  IIO
1 T\
\_/ NH
MeHbLIIeV Mepe OOMH X3 IpenacTaBJIsgeT \.

B HeKOTOPEIX

BapMmMaHTaX OCymeCTBJIEHMA IIO MeHbIlIeM Mepe OIOVH X3 IIpeacCcTaBJjideT

'%'N\ AN
NH . B HeKOTOPEIX BapMmaHTax OoCymeCTBJIEHMA I10
_E_N\_/N_\_
MeHblel Mepe oOoMH X3 MNpencTaBJisgeT NH B HeKOTOPHX
BapMaHTaX OCymeCTBJIEHMA IIO MeHLbIIen Mepe OINVH X3 IIpenacTaBJideT

N\. B HEeKOTOPEX BapMaHTaxX OCYmMeCTBJIEHMA TIIO MeHbIIeMn
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=-5=N N
\_/_\_\
Mepe OoIMH X3 IpencTaBJIsgeT HN=| B  HEKOTOPHX

BapMMaHTaxXx oOCymeCTBIJIEHMA IIO MeHbIIeM Mepe OIOVH X3 IIpencraBJjideT

+Om

. B HeKOTOPEIX BapMmaHTax OoCymeCTBJIEHNA I1O

NH/
MeHbIIeV Mepe OOMH X3 HnpencTaBjigeT . B HeKOTOpHX

BapMMaHTaX OCymeCTBJIEHMA IIO MeHblIeM Mepe OIONVH X3 IIpenacTaBJjideT

O

/\
NH . B HeKOTOpHX BapuaHTax OCYmeCcTBJIEHUS IO
MeHbIIe Mepe OOMH X3  I[OpencTaBJfgerT NH . B

HeKOTOPRIX BapMMaHTax OCYyImeCTBIJIECHMA I10 MeHbIIeMn Mepe oIoIVH X3

O

N—
l—lpe,HCTaBJ'IFIeT / . B HeKOTOpBIX BapMaHTaX
OoCyeCTBJIEeHMA I10O MeHbUleﬁ Mepe OIoINH X3 Hpe,HCTaBJIHeT
Al

B eme OIOHOM BapMaHTe OCYIIECTBJIEHUA IIpeldCTaBJIEHO COeldMHeHMe

®opMyJiEL (I), B KOTOPOM «n» MIpedcTaBJIgeT lejioe uucjo oT 1 mo 35,
5
@) B

N
J\N!’\’\I\

G® mpencTaBJgeT I , kKaxnei W npezncrTasjdgeT O, KaxOem Y

npencraBjgeT O, IO MeHbBIIeM Mepe OIMH X IOpencTasisgeT X3, u X3
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BrOMpawnT u3 -L1-CO-ankmiieH-CNH-NH,, -L1-CO-ankeHmyieH-CNH-NHz, -
L1-CO-apuien-CNH-NH2, -L1-CONH-ajnkwmjieH-CNH-NH,, -L1-CONH-apuieH-
CNH-NH2, -L1-SOz-ankmjeH-CNH-NHz, -L1-SOz-apujeH-CNH-NH,, -L1-CO-
ankmiaeH-N (R1) 2, -L1-CO-ankeHmeH-N(R!),, -L1-CO-apmjieH-N (R1l)2, -
L1-CONH-anxmiaeH-N (R1)2, -L1-CONH-apujieH-N(R!),, -L1-SOz-ajIKMjIeH—
N(R1),, -L1-CO-ankmieH-N(R2)3, -L1-CO-ajnkeHmyed-N(R2)3, -L1-CO-
apuiieH-N (R2) 3, -L1-CONH-ajgxmieH-N(R2)3, -L1-CONH-apmieH-N(R2)3, -

L1-SOz—ankmieH—-N (R2) 3, -L1-CO-alKMJIeH-TeTepPOLUUKIINI, -L1-CO-
aJIKeHMJIeH-TeTePOLMKIINII, -L1-CO-apuileH—-TEeTepPOLUUKIINII, -L1-CONH-
AJIKUJIEH-T'eTEePOLUKIINII, -L1-CONH-apujleH-TeTepOLUUKINII, -L1-S02-
AJIKUJIEH-TEeTEePOLUKIINII, -L1-CO-ankmieH-N(0) (R2),, -L1-CO-
ajlkeHmJieH-N (O) (R2)2, -L1-CO-apuyieH-N(0) (R?)2, -L1-CONH-aJKMUJIeH-

N (O) (R?)2, -L1-CONH-apmieH-N(O) (R2),, -L1-SOz-ankwujeH-N (0) (R2)2,
-L1-CO-ankmiaeH-NH-CNH-NH>, -L1-CO-ajnxeHMJieH-NH-CNH-NH,, -L1-CO-
apmjieH-NH-CNH-NH,, -L1-CONH-amkuieH-NH-CNH-NHz, -L1-CONH-apujieH-—
NH-CNH-NH2, -L1-SOz-ankmjieH-NH-CNH-NH, u -L1-S02-apwuien-NH-CNH-
NH2. B OIOHOM HOONOJIHUTEJIEHOM BapMaHTe OCYMEeCTBJIEHMS I[I0 MeHBIEN
Mepe omoMH X3 BHOMpawnT 3 -L1-CO-apuijeH-CNH-NH,, -L1-CONH-
apuyieH—-CNH-NH2, -L1-SOz-apuiieH-CNH-NHz, -L1-CO-apujeH-N(R!),, -

L1-CONH-apuieH-N (R1) 2, -L1-CO-apuyien-N (R2) 3, -L1-CONH-apuieH-
N (R2) 3, -L1-CO-apujieH-TEeTEepPOLUUKIIWII, -L1-CONH-apujieH—
TeTepPOLUMKIINII, -L1-CO-apujeH-N (0) (R2) 2, -L1-CONH-apujieH—

N(0O) (R?)2, -L1-CO-apmujeH-NH-CNH-NHz, -L1-CONH-apuieH-NH-CNH-NH>
n —-L1-SO2-apuiyieH-NH-CNH-NH2>. B HEKOTOpPEHIX BapMaHTax OCYIeCTBJIEHUA
10 MeHbIleV Mepe oIuH X3 npencrabiasgeT -L1-CO-apuieH-CNH-NHz. B
HEeKOTOPHX BapMaHTax OCYMeCTBJIEHMSa TIIO0 MeHblelM Mepe OoIuMH X3
npencrasjgeT —L1-CONH-apuieH-CNH-NH. B HeKOTOPEHIX BapMaHTax
OCymecCTBJIeHUA II0 MeHbIer Mepe onouH X3 mnpencTaBiasgeT -L1-S02-
apuJieH-CNH-NH2. B HeKOTOPHX BapMaHTax OCYMeCTBJIeHMS II0 MeHblen
Mepe oImH X3 npencraBjgeT -L1-CO-apuieH-N(Rl)2. B HeKOTOPHX
BapMaHTax OCYMeCTBJIEHMS II0 MEHbBIIEeM Mepe OIOMH X3 HOpedCTaBJIAeT -
L1-CONH-apmieH-N (R1)2. B HeKOTOpPHX BapMaHTax OCYMeCTBJIeHUS IO
MeHbIer Mepe oIuH X3 npencrasiadger -L1-CO-apujeH-N(R2)z. B
HEeKOTOPHX BapMaHTax OCYMeCTBJIEHMA IIO MeHbIeM Mepe OIOMH X3
npencraBjigeT -L1-CONH-apuieH-N (R2) 3. B HEKOTOPEX  BapuaHTax

OCyImeCTBJIEHUA IIO0 MeHbllell Mepe OIOMH X3 npencrabjggeT -L1-CO-
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APUIIEH-TeTepOUVKIINII. B HEKOTOPHX BapMaHTax OCYWLeCTBJIEHUI IO
MeHbIIeV Mepe oIOMH X3 npencrabBssgeT —-L1-CONH-apuleH-TeTepOLUUKJIINI.
B HeKOTOpPHX BapuaHTax OCYWMeCTRJIeHMsS I[IO0 MeHbIeM Mepe oOIouMH X3
npencraBjsger -L1-CO-apuien-N(0) (R?)2. B HeKOTOpPHIX BapMaHTax
OCYMECTBJIEHMA II0 MeHbleM Mepe onuH X3 mnpencraBjseT -L1-CONH-
apmiieH-N (O) (R2),2. B HEKOTOPHX BapMaHTaxX OCYMeCTBJIEHUS 10 MeHbLIeM
Mepe oIMH X3 npencrapjdgeT —-L1-CO-apuijeH-NH-CNH-NH,. B HeKOTOPHX
BapMaHTax OCYIMeCTBJIEHMA II10 MeHblleM Mepe OIOMH X3 HNpeAcTaBJIgeT -
L1-CONH-apujieH-NH-CNH-NH2>. B HeKOTOPEX BapMaHTax OCYyIeCTBJIEHUA
10 MeHbIeM Mepe onoMH X3 npencraBisgeT -L1-SO2-apuijieH-NH-CNH-NH.

B OIOHOM [OOIOJIHUTEJIEHOM BapMaHTe OCYIeCTBJIEHMA BHIIEYIIOMAHY TEX

BapMaHTOB OCYIMEeCTBIJIECHNA L1 InpeocraBjideT \——/ . B eme
OIOHOM BaplMaHTe OCyImeCTBJIEHMA BEIIEYIIOMAHY TEIX BapMaHTOB
R6

ocymecTBJIeHMa L1 IpeIcTaBJIgeT .
B ele OOHOM BapMaHTe OCYIECTBJIEHMS NpencTaBJIeHO CcOoeIMHeHMe

OopmyJiEl (1), B KOTOPOM «N» HNpelcCTaRJLgeT leJjioe umcjo oT 1 mo 35,

Cy

NWW\

G® mnpenmcTapigeT I , kKaxmoemt W npencraBjgeT O, Kaxowem Y

npencraBjsgeT O, IO MeHBIeM Mepe OIMH X OpencTaBjaseT X3, u X3

¥ Q{Q o
£ +O O

BLIOMPAT U3 ey H .

HeKOTOPEIX BapMraHTax OCymeCTBJIECHMA I10 MeHbIIel Mepe ooMH X3

npeIncTaBjgeT NH, | B HEKOTOPHX BapraHTax

OoCymeCTBJIEHNMA I10 MeHbIIen Mepe OIoVIH X3 IIpencraBjideT



71

Q
H
=N N
H N NH,
H L3

B eme OIOHOM BapMaHTe OCYIIECTBJIEHMA IIPeldCTaBJIEHO COeldUMHeHMe

OPopmyJiEl (1), B KOTOPOM «n» IIpelcTaBJIgeT lejoe umcjo orT 1 mo 35,
5 JWVVV\ o -
G°> HnpencraBJIigeT ! , kaxoem W npencraBigdeT O, Kaxoem Y

npencraBjsgeT O, IO MeHBIIeM Mepe OIMH X MOpencTaBiasgeT X3, u X3
BHOMpawnT u3 -L1-CO-ankmiieH-CNH-NH,, -L1-CO-ankeHmseH-CNH-NHz, -
L1-CONH-ankmineH—-CNH-NH>, -L1-S02-ankmiieH—-CNH-NH>, -L1-CO-
ankmyieH-N (Rl),, -L1-CO-ajnkenmsen-N(Rl),, -L1-CONH-ajgxmieH-N(R1),
-L1-SOz—ankuiied—-N (R1) 2, -L1-CO-ankmiied—-N(R2)3, -L1-CO-aJjIKkeHUJIeH—
N(R2%)3, -L1-CONH-ankmieH-N(R2)s3, -L1-SOz-ajuxwmieH-N(R2)s3, -L1-CO-
aJIkmJjieH-TeTepoumkiani, -—-L1-CO-ajlkeHuUJIeH-TreTepouukymi, -—-L1-CONH-
AJIKMJIEH-T'eTePOLUUKIINII, —L1-S02-alIKMJIEH-TETEPOLUUKIINII, -L1-CO-
asikmieH-N (0) (R%2),, -L1-CO-ajkeHuyied-N(O) (R%)2, -L1-CONH-aJIKMJIeH—
N (O) (R%),, -L1-SOz—anxmieH-N(0O) (R?);, -L1-CO-anxkuiyied—-NH-CNH-NH,
-L1-CO-ankeHmyeH-NH-CNH-NHz, -L1-CONH-ajnxmjiIeH-NH-CNH-NH, u -L1-
SOz—ankmiieH-NH-CNH-NHz. B OIOHOM OOIIOJIHUTEeJILHOM BapMraHTe
OCyleCcTBJIeHUA I[IO0 MeHbIlel Mepe oauH X3 BHOupabT ©u3 -L1-S02-
asjikmyieH—-CNH-NH,, -L1-SOz-anxmieH-N(R),, -L1-SO;-ankuiieH—-N (R2)s3,
-L1-S02-ajIKMJIeH-TeTepoLUnKIInil, -L1-SOz-ankmieH-N(0O) (R2), mu -L1-
CO-ayikeHmJieH-NH-CNH-NH,. B HeKOTOPEX BapMaHTaxX OCYIECTBJIEHUA IIO
MeHbIIe Mepe oOIMH X3 mnpezncraBigeT -L1-SOz-anxmijeH-CNH-NHz. B
HEeKOTOPHX BapMaHTax OCYMeCTRBJIeHMSa IO MeHblelM Mepe OIMH X3
IpencrTaBjigeT -L1-S02-ajgkuieH-N (R1),. B HEKOTOPEIX BapMaHTax
OCymeCTBJIeHUA II0 MeHbIeM Mepe onouH X3 mnpencTaBiasgeT -L1-S02-
ankmiieH-N (R2) 3. B HeKOTOPHX BapuaHTax OCYMeCTBJIEHUS I10 MeHbLIeHn
Mepe omouH X3 opencraBjdeT -L1-S02-alIKMIIEH-TETEPOLUUKIII . B
HEeKOTOPHX BapMaHTax OCYMeCTRBJIEHMSa TIIO MeHbIelM Mepe OOMH X3
npencrarjsgseT -L1-SOz-ajixkuied-N(0O) (R2)2. B HeKOTOPHX BapuaHTax
OCyImeCTBJIEHUS II0 MeHBIeM Mepe oIouH X3 mnpenctaBjggeT -L1-S02-

aJikeHmJIeH-NH-CNH-NH>. B OIoHOM OOIIOJIHUTEJIEHOM BapMaHTe
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OoOCymeCTRBJIECHMA BHIIECYIIOMAHY TEIX BapMaHTOB OCymeCTBJIECHNA L1
InpencraBjiaeT \——/ . B eme onmHOM BaplMaHTe OCyIeCTBIJIEHUA
BEIMIEYTIOMAHY TEIX BaplMaHTOB OCYyIeCTBIJIECHNA L1 IIpencTraBjideT

R6

O

.

B eme OOHOM BapMaHTe OCVYIIECTBJIEHMA IIpeldCTaBJIEHO COeldMHEeHMe

PopMyJiEl (I), B KOTOPOM «n» IIpedcTaBJIgeT leJjioe umcjio oT 1 mo 35,

5
0 B

VN

G® mnpezncTaBJISeT ! , kKaxgwit W mpencraBiasgerT O, KaxOwi Y
npencraBjsgeT O, IO MeHBIIeWM Mepe OIMH X MOpencTabisgeT X3, u X3
BuOMpawnT u3 -L1-CO-ankmiieH-CNH-NH,, -L1-CO-ankenHmyieH-CNH-NHz, -
L1-CONH-ankmiaeH—-CNH-NH,, -L1-CO-anxmyen-N (R1) 2, -L1-CO-

ajnkeHmieH-N (Rl) 2, -L1-CONH-ajgkujaen-N(Rl),, -L1-CO-ajaxmieH-N (R2)s,

-L1-CO-ankeumyieH-N (R?) 3, -L1-CONH-anxmyeH-N (R2) 3, -L1-CO-
aJIkmJleH-TeTepoumkini, -—-L1-CO-ajkeHuUJIeH-TreTepounukymi, -L1-CONH-
AJIKMUJIEH-TEeTePOLUKIINII, -L1-CO-anxmiieH-N (0) (R2) 2, -L1-CO-
asikeHmnJIieH-N (O) (R2),, -L1-CONH-ajgkmieH-N(O) (R2),, -L1-CO-aJjIKUJIeH-—

NH-CNH-NHz, -L1-CO-ankeHmJIeH-NH-CNH-NH, wm -L1-CONH-aJkmujieH-NH-
CNH-NH>. B  OoODHOM [OONOJHUTEJILHOM BapuaHTe OCVYIUIECTBJIEHUA IIO
MeHbIIe Mepe oIuH X3 BuOUpaklT U3 -L1-CO-ankeHusIeH-CNH-NHz, -L1-
CO-ankeHmyeH-N (Rl),, -L1-CO-amnkeHmyeH-N(R2)3, -L1-CO-ajIKeHUJIeH-
TeTepouukyImi, -L1-CO-ajaxenmyeH-N(O) (R?)2, m -L1-CO-ajKeHMJIeH-NH-
CNH-NH2. B HeKOTOPHX BapMaHTax OCymMeCTBJIeHMS IIO0 MeHBIeM Mepe
oouH X3 npencraeJgsgeT -—L1-CO-ankeHuieH-CNH-NH>. B HeKOTOPEHX
BapMaHTax OCYMEeCTBJIEHMS II0 MeHbBIeM Mepe OIOMH X3 HNpedCTaBJIAeT -
L1-CO-ankeHmaeH-N (R1)2. B HeKOTOPHIX BapMaHTaxX OCYIEeCTBJIEHUS IIO
MeHbIey Mepe onOvH X3 mnpencraBiasger -L1-CO-anxkenmyesH-N(R?)s:. B
HEeKOTOPHX BapMaHTax OCYMeCTRBJIEHMA TIIO MeHbIelM Mepe OIOMH X3
npencTaBJjigeT -L1-CO-aJIKeHUJIeH- T eTePOLUUKIINII . B HEKOTOPEIX
BapMaHTax OCYMEeCTBJIEHMS II10 MEHBIIEM Mepe OIOMH X3 HNpeACTaBJIAeT -

L1-CO-ankeHmwaeH-N(0O) (R?)2. B HEKOTOPHX BapraHTax OCYIMeCTBJICHUI
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10 MeHbIleV Mepe OIMH X3 mnpezncrtaBifgeT -L1-CO-ankeHuneH-NH-CNH-

NH>. B OIIHOM OOIIOJIHUTEeJILHOM BapmaHTe OCVYIIEeCTBJIEHUA
BHIIEYIIOMAHY THX BapMaHTOR OCVYIIECTRBJIEHUSA L1 npencraBideT
_§_N N_g_
/ . B eme oOmDHOM BapMaHTe OCYIIECTBJIEHMA BHIISYIIOMAHY TEIX
R6

BapMaHTOB OCYIeCTBJIEHMA L1 InpeocraBjideT .

B eme OOHOM BapMaHTe OCVYIIECTBJIEHMA IIpeldCTaBJIEHO COeldMHEeHMe

PopMyJiEl (I), B KOTOPOM «n» IpedcTaBJIgeT leJjoe uucjo oT 1 mo 35,

5
0 B

N
G® mpencTaBJIgeT “qu , Kaxnowit W npencrarjsger O, KaxOwit Y
npencraBjsgeT O, IO MeHbBIIeWM Mepe OIMH X MOpencTabisgeT X3, u X3
BHOMpawT n3 -L1-CO-ankmiieH-CNH-NH,, -L1-CONH-amnxkmiaeH-CNH-NHz, -
L1-CO-anxmyeH—-N (R1) 2, -L1-CONH-anxmien-N (R1) 2, -L1-CO-aJjKuJIeH—-
N (R2)3, -L1-CONH-ankwmjeH-N(R2)3, -L1-CO-aJIKMWJIEH-TeTepPOUUKIINII, -
L1-CONH-aJIKMJIeH-TeTepOLUUKIINII, -L1-CO-anxmiieH-N (0) (R2),, -L1-
CONH-ankmiieH-N (0) (R2) o, -L1-CO-ankuyeH—-NH-CNH-NH, m -L1-CONH-
aJikmyieH-NH-CNH-NH> . B OIOHOM OOIIOJIHUTEJIEHOM BapMraHTe
OCYWECTBJIEHMS II0 MeHbllell Mepe oOIMH X3 BuOupaioT #3 -L1-CO-
asiknieH—-CNH-NH,, -L1-CO-ankuieH-N(Rl),, -L1-CO-anxmieH-N(R2)s3, -
L1-CO-ankuiieH-TeTepouukyimi, -L1-CO-ankmied-N(O) (R2), m -L1-CO-
asikmiieH-NH-CNH-NH> . B HeKOTOpPEX BapMaHTax OCYIeCTBJIeHUA IIO
MeHbIle Mepe oamH X3 npezncraBiageT -L1-CO-ankuijeH-CNH-NH,. B
HEeKOTOPHX BapMaHTax OCYMeCTRBJIEHMSa IO MeHblelM Mepe OIMH X3
IpencraBjigeT -L1-CO-ankmjaeH-N (R!) 2. B HEKOTOPEIX BapMaHTax
OCymecCTBJIeHUA IO MeHbIel Mepe OIOMH X3 1npencraBjasgeT -L1-CO-
ankuieH-N (R?) 3. B HEKOTOPHX BapMaHTax OCYMeCTBJIEHVA II0 MeHbIen
Mepe OIoIVH X3 opencraBjdgeT -L1-CO-alKMJIEH-TETEPOLUNKIINI . B
HEeKOTOPHX BapMaHTax OCYMeCTRBJIEHMA TIIO MeHbIelM Mepe OIOMH X3
npencrapjgeT -L1-CO-ankmieH-N(0O) (R2)2. B HEeKOTOPHX BapMaHTax
OCyImeCTBJIeHUA IO MeHbllell Mepe OIOMH X3 npencrabjasgeT -L1-CO-

aJikmjieH-NH-CNH-NHz. B OIOHOM IOOIIOJIHUTEJIEHOM BapMaHTe
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OoOCymeCTRBJIECHMA BHINIECYTIOMAHY TEIX BapMaHTOB OCymeCTBJIECHNA L1
InpencraBjiaeT § \—‘/ .. B eme oIOHOM BapMaHTe OCYIIeCTBJIeHUdI

BEIMIEYTIOMAHY TEIX BaplMaHTOB OCYyIeCTBIJIECHNA L1 IIpencTraBjideT

R6

.
-3—n N—
g . B eme OIOHOM OONIOJIHUTEJILHOM BapMaHTe OCylleCTBJIEHUSA
BHIIEYIIOMAHYTEX BapMaHTOB OCYIECTBJIEHUA «—aJIKMJIEH—-» IpencTaBJIgeT
-CHz-, -CH2CHz-, -CH2CH2CHz-, -CH2CH»2CH>CH>- m -CH,CH2CH>CH>CH2—-. B
HEKOTOPEX BapMaHTax OCYIEeCTRBJIEHUA  BHIEYIIOMAHYTEX  BapMaHTOB
OCYIEeCTRBJIEHUA  «—aJIKMJIEH-» IIpeldCcTaBJideT —-CHz-. B  HeKOTOPEX
BapMaHTax OCYWMEeCTBJIEHMA BHIIEYIIOMAHYTEX BaAPUAHTOB OCYIECTBJIEHUA
K—AJKUIIeH—» npencraBjgeT —CH2CH>2-. B HEeKOTOPEHIX BapMaHTax
OCVYIIECTBJIEHNA BHIIEYIIOMAHYTHX BAaPMAHTOB OCYIECTBJIEHUA «—aJIKMUJIEH—
» npencraejygeT -CHxCH2CHz-. B HeKOTOPHX BapMaHTax OCYIeCTBJIeHUA
BHIIEYIIOMAHYTEX BapMaHTOB OCYIECTBJIEHUA «—aJIKMJIEH-» [IpenCcTaBJIgeT
—CH2CH2CH2CH2—. B HEKOTOPHX BapraHTax OCyIeCTBJIEHUA
BHIIEYIIOMAHYTEX BapMaHTOB OCYIECTBJIEHUA «—aJIKMJIEH-» [IpenCcTaBJIgeT
—CH2CH2CH2CH2CH2-.
B eme OODHOM BapMaHTe OCYIEeCTBJIEHUA IIPenCcTaBJIeHO COeOMHEeHUe

OPopmyJiEl (1), B KOTOPOM «n» IIpelcTaBJIgeT leJjoe umcjo or 1 mo 35,
5
o) B

G® mpemcTaBJdgeT I , kKaxnuit W mnpencrarjsger O, KaxOwil Y

npencraBjsgeT O, IO MeHBIeM Mepe OIMH X MOpencTaBiasgeT X3, u X3

_é— NN N, +
>§Nm
NH

BHOMpPAT n3

—§—N NH

. B HEeKOTOPEX BaplMaHTaX OCYyHIeCTBJIEHUA
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10 MeHbIeln Mepe OIMH X3 rnpeocraBjAaeT

HEeKOTOPRIX BapMMaHTax OCymeCTBIJIECHUA I10 MeHbIIeMn Mepe oIoIVH X3

H
nperncTaBydeT NH, |
B eme OIHOM BapMaHTe OCYIMeCTBJIEHMA MpeNCTaBJIeHO COeIMHeHUe

®opMyJiEl (I), B KOTOPOM «n» MIpedcTaBJIgeT leJioe uucjo oT 1 mo 35,

5
0 B

o

G® mnpezncTaBJISeT , KkKaxnowii W npencraBiasgeT O, Kaxowli Y
npencraBjsgeT O, IO MeHbBIIeWM Mepe OIMH X MOpencTabisgeT X3, u X3
BrOMpawnT u3 -L1-CO-ankmiieH-CNH-NH,, -L1-CONH-amnkmiaeH-CNH-NHz, -
L1-CO-anxmjeH—-N (R1) 2, -L1-CONH-anxmieH-N (R1) 2, -L1-CO-aJjKujieH—-
N (R2)3, -L1-CONH-ankwmjeH-N(R2)3, -L1-CO-aJIKMWJIeH-TeTepPOUUKIINII, -
L1-CONH-aJIKMJIeH-TeTepOLUUKIINII, -L1-CO-anxmyieH-N (0) (R2),, -L1-
CONH-aJsxmieH-N (0O) (R2) ,, -L1-CO-ankmieH-NH-CNH-NH2, wm -L1-CONH-
aJikmyieH-NH-CNH-NH> . B OIOHOM OOIIOJIHUTEJIELHOM BapMraHTe
OCyleCcTBJIeHMA II0 MeHbIleM Mepe oIMH X3 BebOMpaioT u3 -L1-CO-
aJIkmjieH-CNH-NH;, -L1-CO-anxmieH-N (Rl),, -L1-CO-anxmieH-N(R2)j3, -
L1-CO-ankuiieH-TeTepouukymia, -L1-CO-ankmuied-N(O) (R2), m -L1-CO-
asikmiieH-NH-CNH-NH> . B HeKOTOPEX BapMaHTax OCYIeCTBJIeHUA IIO
MeHbIIe Mepe oaMH X3 npezncraBigeT -L1-CO-anxkujeH-CNH-NH,. B
HEeKOTOPHX BapMaHTax OCYMeCTRBJIEHMSa TIIO0 MeHblelM Mepe OIOMH X3
IpencraBjigeT -L1-CO-ankmjaeH-N (R!) 2. B HEKOTOPEIX BapMaHTax
OCyIecCTBJIeHUA IO MeHbIel Mepe oOIOMH X3 npencraBiasgeT -L1-CO-
ankuieH-N (R?) 3. B HEKOTOPHX BapMaHTax OCYMeCTBJIEHVA II0 MeHbIen
Mepe OIoIVNH X3 opencraBjdgeT -L1-CO-alKMJIEH-TETEPOLUUKIII . B
HEeKOTOPHX BapMaHTax OCYMeCTBJIEHMA TIIO MeHbIleM Mepe OOMH X3
npencrapagerT -L1-CO-ankmieH-N(0O) (R?)2. B HeKOTOPHX BapuaHTax
OCyImeCTBJIeHMUA IO MeHbIlell Mepe OIOMH X3 npencrabiasgeT -L1-CO-

aJikmjieH-NH-CNH-NHz. B OIoHOM OOIIOJIHUTEJIEHOM BapMaHTe
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OCymeCTBJIECHNA BHIIECYIIOMAHY TEIX BapMaHTOB OCymeCTBJIECHNA L1
_g_N r _é_
InpenocraBjidaeT

BEIMIEYTIOMAHY TEIX BaplMaHTOB OCYyImeCTBIJIECHNA L1 IIpencraBjideT

. B eme oOIDHOM BapMaHTe OCYIIeCTBJIeHUAI

R6

. B eme OODHOM OOIOJIHUTEJILHOM BapMaHTe OCYIeCTBJIEHUA

BHIIEYIIOMAHYTEX BapMaHTOB OCYIECTBJIEHUA «—aJIKMJIEH—-» IpencTaBJIgeT
—-CH2CH2—, —-CH2CH2CH2—, —CH2CH2CH2CHo— " —CH2CH2CH2CH2CH2-. B
HEKOTOPEIX BapMaHTax OCYIEeCTRBJIEHUA  BHIEYIIOMAHYTEX  BapMaHTOB
OCYIEeCTBJIEHUA «—aJIKMJIeH—-» IpencraBjgeT —-CHzCHz-. B HeKOTOPEHIX
BapMaHTax OCYWMEeCTBJIEHMA BHIIEYIIOMAHYTEX BaAPUAHTOB OCYIECTBJIEHUA
«—aJIkuJieH—-» IHpencraBjgeT —-CHxCH:CHz-. B HeKOTOPEHX BapMaHTax
OCYIIECTBJIEHNA BHIIEYIIOMAHYTHX BAPMAHTOB OCYIIECTBJIEHUA «—aJIKUJIEH—
» npencrTaBjdgeT —CH2CH2CH2CH2—. B HEeKOTOPHIX BapMaHTax
OCVYIIECTBJIEHNA BHIIEYIIOMAHYTHX BAaPMaHTOB OCYIECTBJIEHUA «—aJIKUJIEH—
» HOpencraBjigdeT —-CH2CH2CH>CH,CHz-.

B eme OIOHOM BapMaHTe OCYIIECTBJIEHUA IIpeldCTaBJIEHO COeldMHeHMe

®opMyJiEL (I), B KOTOPOM «n» MIpedcTaBJAeT lejioe uucjo oT 1 mo 35,
5
o) B
)
5 iy ~
G® HnpencraBJIgeT ! , kKaxoem W npencrasideT O, KaxOoem Y

npencraBjsgeT O, IO MeHBIEeM Mepe OIMH X OpencTaBjaseT X3, u X3
BrOupaoT wu3 -L1-N(R!),, -L1-N(R2?)3, -L1-N(O) (R?)2, -L1-NH-CNH-
NHz. B HeKOTOPHX BapMaHTax OCYMeCTBJIEHMS II10 MeHbIleV Mepe OIUH
X3 mnpencraBiagerT -L1-N(Rl)2. B HeKOTOPHX BapMaHTax OCYIMEeCTBJIEHWUS
o MeHbIer Mepe onmmMH X3 mnpencrabjsger -L1-N(R?)3. B HeKOTOPHX
BapMaHTax OCYMEeCTBJIEHMS II0 MEHbBIeM Mepe OIOMH X3 HOpedCTaBJIAeT -
L1-N(O) (R?)2. B HEKOTOPHX BapraHTaxX OCYMEeCTBJIeHVS II0 MeHbIen
Mepe oIMH X3 T1npencrapjggeT -—-L1-NH-CNH-NHz. B JONOJHUTEJIEHEX

BapMaHTaX OCymeCTBJIEeHMA TIIO MeHbIIel Mepe OIMH X3 BH@MpaDT ns:

O +O +0O- 0 +(O
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Vo
-—N N
n \—.. B HEeKOTOPHX BapMaHTaX OCYyIeCTBJIEHMA IIO MeHbIIeMn

—%—N NH,

Mepe OIONVH X3 npencrTapJjideT . B HeKOTOpHX BapMmaHTax
/

'%‘N NH

OCymeCTBJIEHMA II0 MeHbInen Mepe OIMH X3 IIpencraBJideT .

B HeKOTOPHEX BapMaHTaX OCymeCTBJIEHMA IIO MeHbIIeMn Mepe OIMH X3

—
—;—N NH
IIpeoCcTraBjideT . B HeKOTOPEX BapMaHTaX OCYyIMeCTBJIEHMA

10 MeHbIlen Mepe OINMH X3 InpeocraBjidaeT

BapMaHTaX OCymeCTBJIEHMA IIO MeHbIIel Mepe OIVH X3 IIpeacCcTaBJideT

% /
-5—N N
\

. B HeKOTOPEX

s B HeKOTOPEX BapMaHTaX OoCymeCTBJIeHMA IIO MeHbIIeMn

p
+ \
Mepe OIVH X3 InpelcTaBJIdeT — B clie OOIIOJIHUTEeJIbHEBIX

BapMMaHTaxX OCylmecCTBJIeHMA IIO MeHbIIeM Mepe OIMH X3 BBI@I/IpaIOT nus

+/ \*
-%—N NC —%— N ]
12 . B HeKOTOPHX BapMrMaHTax

oCymeCTBJIEHN A I1O MeHLIIen Mepe OonolMH X3 InpenCcTaBJideT
+/
4 va
\

. B HeKOTOPEX BapMaHTaxX OCYyIeCTBJIeHMA TIIO MeHbIIeMn

OO0

B J060OM M3 BHIIEYIIOMSHY TEIX BapMaHTOB OCYyIeCTBJIEHNA (DOpMyJIBI

Mepe OIMH X3 npencraBsjideT

(I), B KOTOpPOM TIIO MeHbBIeM Mepe oOMH X TpencTarjaseT X3,
NpencTaBJIeH e€lle OIOMH BapMaHT OCYIMEeCTRJIeHVI, B KOTOPOM «n»
npencTaBJsgeT LeJjoe uymcjo o7 30 mo 35. B OONOJIHUTEJIBHHX
BapMaHTax OCYWEeCTBJIEHVS BHIEYIIOMSIHYTEHX BapMaHTOB OCYIEeCTBJIEHUSA
®opMyJiEl (I), B KOTOPOM IO MeHbIIeM Mepe OoIMH X IpencTaBjgeT X3,
«N» TIPeNCTaBJIAeT ILeJIoe UYMCJO OoT 25 mo 29. B OONOJIHUTEJIbHHX
BapMaHTax OCYWeCTBJIEHVS BHIEYIOMSIHYTHEX BapMaHTOB OCYIEeCTBJIEHUSA
®opMyJiEL (I), B KOTOPOM IIO MeHBIIEeM Mepe OIOMH X IpencTaBjgeT X3,

«N» TpencraBJdeT LeJjoe uucjo orT 20 mo 24. B OONOJIHUTEJIbHHX
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BapMaHTax OCYIEeCTBJIEHMA JIIOOOTO M3  BHIEYIIOMAHYTHX BapMaHTOB
ocymecTBJIeHUS O®opMmyJH (I), B KOTOPOM II0 MeHbIeM Mepe oOIMH X
opencraBiygeT X3, «n» IOIpelcTaBjideT LeJjioe umcjgo orT 15 mo 19. B
OOIIOJIHMTEJIbHEIX BapMaHTax OCYWECTBJIEeHMA JIoOOI'0 M3 BHIIEYIIOMAHY THIX
BapMaHTOB OCymecTBJeHUsa QopMyJiH (I), B KOTOPOM IO MeHblleM Mepe
OOoMH X IpencTaBJifgeT X3, «n» OpedcTaBJfgeT LeJjoe uuciygo oT 10 mo
14. B [OONOJIHUTEJBHHIX BapMaHTaxX OCYIEeCTBJIEHUS BHIIEYIIOMSIHYTHX
BapMaHTOB ocymecTBJIeHUsa dopmyJitl (I), B KOTOPOM IIO MeHbIel Mepe
oouH X MOpencTabJigeT X3, «n» IIpelcTaBJigeT LeJjioe umMcJo oT 5 mo 9.
B eme OPYyTUX OOIIOJIHUT eJIb HEIX BapMaHTax OCYIIeCTBJIEHNA
BHIIEYTIOMSAHYTHX BapMaHTOB OCYMeCcTRJIeHusa OdopmyJss (1), B KOTOpOM
IO MeHBIEeM Mepe OIMH X HOpeAcTaBJgeT X3, «n» IpelcTaBIgeT leJjioe
upycygio or 1 mo 4.

B eme omOHOM BapMaHTe OCYWEeCTBJIeHUS Ipyllla X3 IIpelcTaBJIeHa
B  3alMImeHHOM  dopMe. B eme oOODHOM BapMaHTe OCYIECTBJIEHUA
3amumeHHas QopMa BKJKUaeT 3allMIeHHEM aToM as30Ta. B elle OIHOM
BapMaHTe OCYIECTBJIEHU A 3aMUIIe HHEIN aToM asora 3alnieH
TpUudTOPaAlLle TUIILHOY TPYIIIION.

B eme OODHOM BapMaHTe OCYIEeCTBJIEHUA IIPenCTaBJIEHO COeOMHEHUe

®opMyJiEL (I), B KOTOPOM «n» MNpedcTaRBRJAeT lejoe uucjo oT 1 mo 35,

5
) B

G® mOpencTaBJgeT I , kKaxnowlt W npencraBygeT O, Kaxowit Y
npencraBjsgeT O, TI[IO0 MeHBIeM Mepe oIoMH X TpencrtarBaseT X4. B
OOIOJIHUTEJILHEX BapMaHTax OCYIeCTBJIEHMS II0 MeHbBIel Mepe onomH X4
BHIOMpanT M3 -O-ajkmiieH-apui, -N(R!)-apwuin, -N(R!)-ankmieH-apui, -
N (R!) —anxmien-N (R1) —apwu, -N (R1) —ankwmien-N (R1) CO-apwui, -N(R1) -
ankwiaeH-N (R1) SOz-apusn u -N (R!) —ankwuyien-N (R!) CHz—apus. B OOHOM
OOIIOJIHUTEJILHOM BapMaHTe OCYIeCTBJIEHMS II0 MEHbleM Mepe oOmH X4
npencraBjgeT —-O-aJIkKMJIeH—apWuil.

B elme OIOHOM BapMaHTe OCYMeCTBJIeHMS IpeacTaBJIeHO CcoeIrHeHUue

®opMyJiEL (I), B KOTOPOM «n» MIpedcTaBJAeT llejioe uucjo oT 1 mo 35,
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N
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G® mnperncrTaBJsgeT ! ., kKaxpget W npezncraBjsgeT O, KaxIoem Y
nopencraBjsgeT O, IIO MeHbIel¥ Mepe OIMH X IOpencraBjseT X4, ¥ IO
MeHblel Mepe onuH X4 BobOupaioT u3 -N(R!)-apwui, -N(R!)-anxkuigeH-
apuii, -N(R!)-anxmineu-N (R?)-apwuia, -N(R!)-anxuied-N (R!)CO-apui,

N (R1) —ankmieH-N (R1) SOz—apmir  u -N(R!) —anxmien-N (R!) CHy—apui. B
OIOHOM HOTIOJIHUTEJILHOM BapMaHTe OCYMeCTBJIeHMSA IO MeHbIlel Mepe
onvH X4 mnpencraBjysgerT -N(R!)-apui. B eme OONOJHUTEJLHOM BapMaHTe

OCymeCTRBRJIECHMA I10 MeHbIen Mepe OIIVIH X4 IIpeacTaBJjideT

-%-N ‘%‘N
@ n @
B HeKOTOPEIX BapMaHTaX OCYmMeCTBJIEHMA IIO MeHbIen Mepe OIMH

EN

X4 IIpenocraBjideT . B HEeKOTOPHX BapMaHTaX OCyleCTBJIEHMA IIO

MeHbIIey Mepe OonMH X4 TpeICcTaBJIgeT .
B eme oIOHOM BapMaHTe OCYIEeCTBJIeHUS [IpelCcTaBJIeHO COeOMHeHUe

PopMyJiEl (I), B KOTOPOM «n» MIpedcTaBJIgeT leJjioe umcjio oT 1 mo 35,

5
0 B

WA

G® mpeIncTaBJIgeT I , kKaxngwi W mpencraBiager O, KaxOwit Y
npencraBjsgeT O, O MeHbBIeW Mepe oIMH X TmpencTaBaseT X4, u 1O
MeHbmey Mepe onmH X4 npencraBiasger -N(R!)-ankuieH-apui. B
OOIIOJIHUTEJIEHEIX BapMaHTax OCYIEeCTBJIEHUS «—aJIKUJIeH—» [IPpeOCTaBJIsgeT
-CHz2-, CH(CHs)-, -CH2CH>- m -CH2CH2CH>-. B HeKOTOPHX BapMaHTax
OCYIEeCTRBJIEHUA  «—aJIKMJIeH-» IIpelcTaBjideT —-CHz—-. B HeKOTOPEHX

BapMaHTax OCYIEeCTBJIEHUA «—aJIkujieH—» npencrabjgger -CH(CHz)-. B
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HeKOTOPHX BapMaHTax OCYIEeCTBIJIeHUI «—aJIKMJIeH—-» IpencTaBJidgeT -
CH2CHz2—-. B HEeKOTOPHX BapMaHTax oCylmeCcTBJIeHU A K—aJIKMJIEH—»
npencTaBJigeT —CH2CH2CH2—-. B OIDHOM  IOOIIOJIHMTEJILHOM  BapMaHTe

OCYMEeCTBJIEHMSA IIO MeHblleM Mepe OoOMH X4 BHOUpawnT U3:
OO, HOO, +
H I H |
2 2 2 2
_é_N _%_N//\I::j -%—N’/\V/[::j _g_N//\V/[::j
b | 2 H VI |

I

. B
HeKOTOPEX BapMaHTaX OCYymMeCTBJIEHWA IIO MeHbIIeMn Mepe OIMH X4

A

IIpeaocTraBjideT . B HeKOTOPEX BapMaHTaX OCYMeCTBJIEHMA IIO

__N/AT::j
MeHbleM Mepe oOMH X4 mOperncTaBJgeT l B HeKOTOPHX

BapMaHTaX OCYmeCTBJIEHMA IIO MeHbIIeM Mepe OIMH X4 IIpenCcTraBJjideT

4

. B HEeKOTOPEX BapMaHTaX OCYMeCTBJIEHMA IIO MeHbIIen Mepe

£

omouH X4 InmpenocTaBJideT . B HEeKOTOPEX BapMaHTaX

%1

OCVYIMECTBJIEHUA 10 MeHbIeM Mepe OOMH X4 npencrTaBiigeT . B

HeKOTOPEX BapMaHTaX OCYymMeCTBJIEHWA IIO MeHbIIeMn Mepe OIMH X4

6.....

=N
IIpenoCcTraBjidaeT . B HeKOTOPEX BapMaHTaX OCYMeCTBJIEHMA IIO
—§—H/\/©
MeHbIIeV Mepe OonoMH X4 TpencTaBJIseT . B HEKOTOPHIX

BapMaHTaX OCYmeCTBJIEHMA IIO MeHbIIeM Mepe OIMH X4 IIpenCcTaBJjideT

-%—T/\D

B eme OIOHOM BapMaHTe OCYIIECTBJIEHMA IIPpeldCTaBJIEHO COeldUMHeHMe

PopMyJiEL (I), B KOTOPOM «n» MNpedcTaBRJAeT lejioe uucjo oT 1 mo 35,
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N
wdrn

G°® mnpencTaBJgeT i , kaxmowit W npexncrariseT O, Kaxoemr Y
opencraBjsgeT O, IO MeHbIelY Mepe oOIMH X IHOpencraBiseT X4, ¥ IO
MeHblel Mepe oarH X4 BubupaoT u3 -N(R!)-ankuines-N (R!)-apuin u -
N (Rl) —ankuien-N (R!) CHz—apuiji. B HEeKOTOPHX BapMaHTaxX OCYIMeCTBJIeHUS
o MeHbIlel Mepe omuH X4 npencraBjgeT -N(R!)-ankuinen-N (R!) -apwmi.
B HeKOTOPHX BapuaHTax OCYMeCcTRBJEHUS I[IO MeHblleM Mepe onouH X4
IpencraBjigeT -N (R!) —anxmiaen-N (R1) CHz-apwni. B OOIIOJIHUT &JIb HEIX

BapMaHTaX OCymecCTBJIeHMA TIIO MeHbIIeM Mepe OIMH X4 BH@MpaDT nus3

| |
o

OCymeCTRBJIECHMA I10 MeHbIIen Mepe OIIVIH X4 IIpeacCcTaBJjideT

. B HeKOTOPHX BapMMaHTax

I
N
0
l . B HEeKOTOpHX BapHMaHTaxX OCYIEeCTBJIEHMS I[I0 MeHbIenk
L2
_%_N//N\/’N
Mepe OIVH X4 ImpencTaBjsgeT | . B eme OONOJIHUTEJILHOM
BapMaHTe OCYIMEeCTBJIEHMS II0 MeHbllell Mepe OOMH X4 BHOMpPALT U3 -
N (R1) —ankmieH-N (R1) CO-apusnr u  -N(R!) —ankuined-N (R1) SOz2—apuit. B

IOOIIOJIHMTEJIEHEIX BapMaHTaX OCYyIeCTBJIeHMA IIO MeHbIIeMn Mepe OIMH X4

| |
_é_TNNl‘/@ .,. _E_TN“(‘)/S\\Q

o}
BHIOMpPAIT ns . B HEeKOTOPHX

N\ 7/

BapMmMaHTaX OCymeCTBJIEHMA IIO MeHbIlIeM Mepe OIMH X4 IIpeacCcTraBJjideT

é /\/N
-5—N
o} o
, . B HeKOTOpHX BapMaHTax OCYIeCTBJIEHUA II0 MeHLIIeN
A D
-S—N o"s‘\o
Mepe OIoIVH X4 opencraBjdgeT , . B OIODHOM

OOIIOJIHMTEJIEHOM BapPMaHTe OCYIMeCTBJIEHMA BHIEYIIOMAHYTEX BapPMaHTOB

OCYIIECTBJIEHUA «—aJIKUJIeH—-» BHOupawnT #nu3 -CHCHz-, -—-CH2CHCHz-, -
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CH2CH2CH2CH2— u —CH2CH2CH2CH2CH2—. B HEeKOTOPEHIX BapMaHTax
OCVYIIECTRBJIEHMA BHIIEYIIOMAHYTEX BapPMaHTOBR OCYIECTBJIEHUA «—aJIKUJIeH—
» HnpencrabjgeT -—-CHzCHz—-. B HeKOTOPHX BapMaHTax OCYIeCTBJIeHUA
BEIIEYIIOMAHYTEX BapMaHTOR OCYIIECTBJIIEHUA «—aJIKMJIeH—» [IpencTaBJidgeT
—CH2CH2CH2-. B HEeKOTOPHX BapMaHTax OCYIEeCTBJIEHUA BHIIESYIIOMAHYTEX
BapMaHTOB OCYIEeCTBJIEHUA «—aJIkuJieH-» npencraBidgeT —-CH2CH2CH2CHz-.
B HekKOTOpPHX BapMaHTax OCYIMEeCTRBJIEHMUS BHIEYIIOMSAHYTHX BapMaHTOB
OCYIIECTRBJIEHUA «—aJIKuUJIeH—-» IpencraBiydeT —-CH2CH2CH,CH,CHz-.

B eme OIHOM BapMaHTe OCYIECTBJIEHMA TMPeOCcTaBJIEHO COeOVHeHUue

®opMyJiEl (I), B KOTOPOM «n» MIpedcTaBJIgeT leJjioe uucjo oT 1 mo 35,

5
0O B

G® mnpezncTaBJISeT I , Kaxowi W nOpezncrarjasger 0O, KaxOoemm Y
npencraBjsgeT O, IO MeHBIEeNW Mepe oIMH X TIpencTaBaseT X4, u IO
MeHbIleV Mepe oInuH X4 BubupaiT u3 -L1-CO-ankujeH-apwui, -L1-CO-
allkeHmJieH—-apwui, -L1-CO-apuiesH-apwui, -L1-CONH-ankwieH-apwui, -L1-
CONH-apuieH-apuii, -L1-SOz—ankujeH-apwui, -L1-SOz-apujieH—-apwui, -
L1-CO-apui, -L1-SOz-apwmi, -L1-CO-anxkuiieH-P(apmi)z u -L1-SO02-
aJIKMJIeH—-P (apuii) 3. B OOHOM HOOIIOJHUTEJILHOM BapMaHTe OCYIeCTBJIEHUS
II0 MeHblleV Mepe onouH X4 mnpencrabjasgeT -L1-SOz-anaxkwuieH-P (apmi)s. B
OIHOM HOIOJIHUTEJILHOM BapMaHTe OCYHeCTBJIeHMs I[IO MeHbllel Mepe
OnoVH X4 IpenCTaRJISgET -L1-CO-anxkmieH—-P (apmi) 3. B OIOHOM
OOTIOJIHUTEJILHOM BapMaHTe OCYINeCTBJIeHUSA I[IO0 MeHblleM Mepe OaOMH X4
BHOMpawnT u3 —-L1-CO-anxkuieH-apwui, -L1-CO-ajgxkeHuseH-apwuj, -L1-CO-
apuieH—-apmi, -L1-CONH-ajgkwuneH-apwuj, -L1-CONH-apuneH-apwmi, -L1-
SOz—ankuineH—-apwui, -L1-SOz-apuiesH-apwui, -L1-CO-apmn wm -L1-S02-
apui. B OOHOM HOONOJIHUTEJBRHOM BapMaHTe OCYMEeCTBJIEHUMS I[I0 MeHbIeu
Mepe onmuH X4 BeHOUpaonT u3 -L1-SOz-ankuieH-apwui, -L1-SOz2-apuiieH-—
apmii, u -L1-SO2-apmji. B HeKOTOPHX BapMaHTaxX OCYWLeCTBJIEHUSA IIO
MeHbIIe Mepe omouMH X4 nOpencrasasgeT -L1-SOzx-aJkuJieH-apui. B
HEeKOTOPHX BapMaHTax OCYMeCTBJIEHMS TIIO MeHbIleM Mepe oOMH X4
npencTaBJjigeT —L1-SOz2-apuiieH-apuil. B HEeKOTOPEIX BapMaHTax
OCyImeCTBJIeHUA II0 MeHbmelr Mepe onouH X4 npencraBjasgeT -L1-S02-

apuii. B eme OOINOJHUTEJIEHOM BapMaHTe OCYIeCTBJIeHMA IO MeHbIIen
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Mepe onuH X4 BeOMpawnT U3 -L1-CO-ankuieH-apwui, -L1-CO-aJIKeHWJIeH—
apwui, -L1-CO-apujieH—-apwui, -L1-CONH-aJlKuJIeH—-apui, -L1-CONH-
apuiieH—-apmi u -L1-CO-apui. B OOHOM IOOIOJIHUTEJIEHOM BapMaHTe
OCymeCTBJIeHUA IIO0 MeHbllel Mepe oIuH X4 BebOupaoT #3 -L1-CONH-
ankuJieH-apusl ¥ —-L1-CONH-apujeH-apuj. B HEKOTOPEX BapMaHTax
OCYWECTBJIEHUSA IIO0 MeHbIeM Mepe onuH X4 npencraBjseT -L1-CONH-
aJIKMJIeH—-apuil. B HEeKOTOPHX BapMaHTax OCYymecCTBJIeHUd II0 MeHbIen
Mepe OOVH X4 npencrapjdgeT -L1-CONH-apuieH-apuil. B eme
OOTOJIHUTEJILHOM BapMaHTe OCYIeCTBJIeHMSA II0 MeHblleM Mepe OOMH X4
BHOMpawnT m3 —-L1-CO-anxkuieH-apwui, -L1-CO-ajgxkeHusneH-apwui, -L1-CO-
apuieH—-apmy u -L1-CO-apmii. B HEeKOTOPHX BapMaHTax OCYMeCTBJIEHUS
10 MeHbIleM Mepe oIouH X4 mnpencraBageT -L1-CO-alxkwuieH-apuil. B
HEeKOTOPHX BapMaHTax OCYMeCTBJIEHMSa TIO MeHblleM Mepe OOMH X4
npencrTaBjideT -L1-CO-aJIKkeHUJIeH—apWuJl. B HEeKOTOPHIX BapMaHTax
OCymeCTBJIeHUA IO MeHbIlell Mepe onouH X4 T1npencraBjasgeT -L1-CO-
apuieH-apuii. B HeKOTOPHX BapMaHTax OCYMeCTRBRJIEHUS II0 MeHbIen
Mepe onuH X4 npencraByageT -L1-CO-apwuii. B OIHOM IOIOJIHUTEJEHOM
BapMaHTe OCYIMEeCTBJIEHMA BHIIEYIIOMAHYTHX BapMaHTOB OCYIEeCTBJIEHUA
/\ é
L1 nnpencrasigerT § \——/N . B eme O»DHOM IOOIOJHUTEJEHOM
BapMaHTe OCYIEeCTBJIEHMA BHIIESYIIOMAHYTHX BapMAaHTOB OCYIEeCTBJIEHUA

R6
2O
—o— N—
L1l npencramJjdeT

B eme OOHOM BapMaHTe OCVYIIECTBJIEHMA IIpeldCTaBJIEHO COeldMHEeHMe

OPopmyJiEl (1), B KOTOPOM «n» MIpelcTaBJgeT lejoe umcjgo oT 1 mo 35,

Cr

G® mnpezncTaBJIsSeT ' , KkKaxnowit W npencraBageT O, KaxXOemr Y

npencraBjsgeT O, IO MeHbBIeW Mepe oIMH X NOpencraeiaser X4, u X4

) 7
\_/

Pb
BHOMpPAT nus3 u



. B HEeKOTOPHX BapMraHTax

OCYymeCTBJIEHNA I10 MeHbInen Mepe OIoVH X4 InpenocTaBJideT

P\@
. B HeKOTOPEX BapMaHTaX OCYyIMeCTRBJIEHNA

infe) MeHbIIen Mepe OIMH X4 npencTaBjsgeT

. B OIOHOM OOIOJIHUTEJIEHOM BaplraHTe

OCYIeCTBJIEHUA 1o MeHbIIEN Mepe OOVH X4 BHIOMpPAKT ns
QA 0
s\
\
n © ‘e B HeKOTOPHX BapMrMaHTax
OoCylmeCTBJIECHMA I10 MeHbIIen Mepe OIOIMH X4 InpeaoCcTaBJideT
Q
O ¢
\__/

. B HeKOTOPEX BapMaHTaX OCYyIeCTBJIEHMA IIO MeHbIIeMn

Mepe OIMH X4 mpencTaBJIgeT .
B eme OIOHOM BapMaHTe OCYMeCTBJIEHUSA [IpelCTaBJIeHO COeIOMHeHUe

®opMyJiEL (I), B KOTOPOM «n» MIpedcTaBJgeT llejioe uucjo oT 1 mo 35,

5
O B

G® mnpemcTaBJsgeT ! , Kaxnoeii W npencrTasijdgeT O, KaxOem Y

npencrasBjdgeT O, O MeHbIIel Mepe oIuH X Opencraejser X4, um X4



/ \
0
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Cl " cl

B HeKOTOPEX BapMaHTaX OCYmMeCTBJIEHMA IIO MeHbIIeMn Mepe OIMH

-5- N
%
X4 B HeKOTOPHEX BapMaHTax

nIpencraBJigeT .
OoOCyeCTBJIEeHMA IT1O MeHbmeﬁ Mepe OIoINMH X4 IIpenacTraBjideT
P / \
=-5—N N 0 o)

. B HeKOTOPHX BapMaHTax OCYWeCTBJIEHUI IIO

SN\ /
-%-N N Q
O~
(0]
MeHbIIe Mepe OIOMH X4 TpeIcTaBJIgeT . B

HeKOTOPEIX BapMrMaHTaxXx OCyImeCTBJIECHMA I10 MeHbIIeMn Mepe ooMH X4

_g_ N/_\ a \

N O
O
IIpeaocraBjideT / . B HeKOTOPEIX BapMmMaHTax

OCymeCTRBJICHMA I10 MeHbIen Mepe OIOVIH X4 IIpenacTaBJjideT
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O
O~

/ . B HeKOTOPHX BapMaHTaxX OCYymeCTBJIEHMA

O
/ \ F3C\
=2~ N N O
10 MeHbIleM Mepe onouMH X4 OIpencTaBJIsgeT : i . B

HeKOTOPEIX BapMrMaHTax OCyImeCTBJIEHMA I10 MeHbIIeMn Mepe oouMH X4

KO

IIpeaoCcTraBjideT . B HeKOTOPEX BapMaHTaxXx

OCymeCTRBJICHMA I10 MeHbIen Mepe OIIVIH X4 IIpeacCcTaBJjideT

-%—N N—‘f Cl
a. B HEeKOTOPHX BapMaHTaX OoCylmeCTBJIEHUA IIO
=2—N N CF3
=
aves
MeHbIIEM Mepe oIMH X4 mHOpencrTaBjigeT . B

HeKOTOPRIX BapMrMaHTaxXx OCyImeCTBJIEHMA I10 MeHbIIeMn Mepe oIMH X4

+Os Q)
IIpenoCcTraBJjidaeT . B HeKOTOPEIX BapMrMaHTax

OCymeCTRBRJIECHMA I10 MeHbIen Mepe OIIVIH X4 IIpeacCcTaBJjideT

g@ 98

I10 MeHbIIen Mepe OIOVIH X4 IIpenacTaBJjideT

N

B HeKOTOPEX BapMaHTaX OCYyHmMeCTBJIEHUA
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.

O
. B HEeKOTOPEX BaplMaHTaX OCYIMEeCTBIJIEHUA

MeHbInen Mepe OIoVH X4 InpenocTaBJideT

IO MeHbIeln Mepe OIMH X4 InpeocraBjidaeT

. B HeKOTOPEX BapMaHTaX OCYIMeCTBJIECHMA

O

B HEeKOTOPEX BapMaHTaX OCYmeCTBJIEHMA IIO MeHbIIeM Mepe OIMH X4

-%—QN
8
O
InpencraBjiaeT

OCylleCTBJIEHU A 1o MeHbIen Mepe OIMH X4 npencraBJjgeT

. B HEeKOTOPEIX BapMaHTaxXx

! ~CF3
% . B HeKOTOPEIX BapraHTax
OoOCyeCTBJIEeHMA I10 MeHLIen Mepe OIONH X4 IIpeacCcTaBJjideT
%%/C

. B HEeKOTOPEX BapMaHTaxXx OCYIMeCTBIJIECHNA

I1O MeHbIIeM Mepe OIOVIH X4 IIpeacCcTraBJjideT
+Oy O
O CF3

C ., B OHOHOM IOOIOJIHUTEJEHOM BapMaHTe
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OCYIIECTBJICHNSA Io MeHbIen Mepe OOVH X4 BEIOUPAIOT us
O
—%—N N
\__/ '§‘ ’\5/@ —%— NH
, o , K oN g

HEeKOTOPEX BapraHTax OCYyHmeCTBJIEHNA 10 MeHbIen Mepe oomH X4

\__/
B

IIpenocTraBjidaeT . HeKOTOPHX BapMrMaHTaxXx

OoOCyeCTBJIEHMA I1O MeHbLIIen Mepe OIOVH X4 IIpeacTraBJjideT
.é—N\__>__§;’£::]
o . B HeKOTOPEIX BapMmaHTax OoOCyeCTBJIEeHMA I1O

HO3Q,

B eme OIOHOM BapMaHTe OCYIIECTBJIEHUA IIPpeldCTaBJIEHO COeldMHeHMe

MeHbIIeM Mepe OINMH X4 InpeocraBjideT

®opMyJiEL (I), B KOTOPOM «n» MIpedcTaBJAeT lejioe uucjo oT 1 mo 35,

5
o) B

G® mperncTaBJdgeT I , kaxpwt W mpencraBygeT O, Kaxnoweit Y
npencraBjseT O, IO MeHbBIeM Mepe oIauH X INpencTaBaseT X4, u IO
MeHbIle Mepe onouH X4 BuHbupainT u3 -Ll-ajaxkuileH-apwui, -Ll-apuieH-
apuii, -Ll-apmn u -Ll-anxkwuieH-P(apwui)s. B HEeKOTOPHX BapuaHTax
OCyIeCTBJIEHUA IO MeHbleM Mepe onMH X4 mnpencTaBaseT -Ll-ajKuUIeH-
apmuii. B HEKOTOPHX BapMaHTax OCYMEeCTBJIEHMSA II0 MeHBIIeW Mepe OINMH
X4 npencraBjgeT -Ll-apuiieH—-apuil. B HEKOTOPHX BapMaHTax
OCymeCTBJIeHUS IO MeHblel Mepe OIMH X4 npencrabiaser -Ll-apui. B
HEeKOTOPHX BapMaHTax OCYMeCTBJIEHMS TIIO MeHblleM Mepe oOOMH X4
npencraBjgeT —-Ll-anxuieH-P (apwi) 3. B OOHOM  IOOIIOJIHUTEJIEHOM

BapMmMaHTe OCYyHmMeCTBJIEHMA IIO MeHbIIeM Mepe OIMH X4 BH@MpaDT nus
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—%—N NH
—E— N/_\NO —%— N/_\NAQ— NO,
\_/ , \__/ v B

HeKOTOPRIX BapMaHTax OCymeCTBIJIEHUA I10 MeHbIIeMn Mepe oIouH X4

-s— S

oCymeCTRBJIEHMA MeHbIIen Mepe OIOVIH X4 IIpeagcCcTaBjigaeT

::: HeKOTOPEIX BapMmaHTax OCymeCTBJIEHMA I1O
—E—N NH

MeHbLIIer Mepe OnOMH X4 TIpelcTaBJIgeT .

IIpencraBJideT HeKOTOPEIX BapraHTax

B moOOM M3 BHIIEYIIOMAHYTEX BapMaHTOB OCYIeCTBJIeHUSA DOPMYJIH
(I), B KOTOpPOM TIIO MeHbBIEM Mepe oOMH X TIIpencrarjiaseT X4,
NpencTaBJIeH elle OOMH BapMaHT OCYIMEeCTRJIeHMI, B KOTOPOM «n»
npencrTarjsgeT Lejoe uymcjgo oT 30 mo 35. B OONOJIHUTEJIbHHEX
BapMaHTax OCYWEeCTBJIEHVS BHIEYIOMSIHYTHEX BapMaHTOB OCYIEeCTBJIEHUA
®opMyJiEL (I), B KOTOPOM IIO MeHBIIEM Mepe OIOMH X IpencTaBJjgeT X4,
«N» TpencTaBJigeT LeJioe UMCJO OoT 25 mo 29. B HOONOJHUTEJIbHHX
BapMaHTax OCYUeCTBJIEHVI BHIIEYIOMAHYTHEX BapMaHTOB OCYIEeCTBJIEHUSA
OPopmyJiEl (I), B KOTOPOM IIO MeHblleM Mepe oaMH X IpencrarjseT X4,
«N» TIOpencTaBJdeT LeJoe uuMcJo oT 20 mo 24. B OONOJIHUTEJIbHHX
BapMaHTax OCYIECTBJIEHMA JIOOOTO M3 BHIIEYIIOMAHYTHX BapMaHTOB
ocymecTBJIeHUS OQopMmyJiHl (1), B KOTOPOM IIO0 MeHblleM Mepe oIMH X
npencrTaBiasgeT X4, «n» OpelcTaBJdgeT lejijoe udumcjgo oT 15 mo 19. B
OOTIOJIHUTEJILHEIX BapMaHTaxX OCYIIEeCTRBJIEHVSA BHIEYIIOMSIHYTHEHX BapMaHTOB
ocymecTBJIeHUsa OQopMyJiH (I), B KOTOPOM IIO0 MeHbIleM Mepe oIMH X
npencrTaBiasgeT X4, «n» OpelcTaBJdgeT lejioe umcygo oT 10 mo 14. B
OOTIOJIHUTEJILHEIX BapMaHTaxX OCYIIEeCTRBJIEHVA BHIEYIIOMSIHYTHEHX BapMaHTOB
ocymecTBJIeHUsa OQopMmyJH (I), B KOTOPOM II0 MeHbIeM Mepe oIMH X
npencrTarysgeT X4, «n» MNpelcTaBJIgAeT leJloe 4YucJo oT 5 mo 9. B eme
OPpYTHUX OOIOJIHUTEJILHEIX BapMaHTaxX OCYIIeCTBJIEHMA BHIIEYIIOMAHY THX
BapMaHTOB ocymecTBJIeHUS PopMyJiEl (I), B KOTOPOM IIO MeHBIEM Mepe

omuH X mperncTaBigeT X4, «n» NOpencTaBJsgeT Liejioe YuMcjo oT 1 mo 4.
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B eme OIOHOM BapMaHTe OCYIIECTBJIEHUA IIPpeldCTaBJIEHO COeldMHeHMe

®opMyJiEL (I), B KOTOPOM «n» MIpedcTaBJAeT lejioe uucjo oT 1 mo 35,

5
@) B

G®> mnpencTaBJfgeT ! , kKaxmowt W npencraBasgeT O, KaxOoem Y
npencraBjser O, ¥ II0 MeHbeM Mepe oIuH X mOpencraBiageT X5. B
OOTIOJIHUTEJILHEX BapMaHTax OCYIeCTBJIeHUA IO MeHbler Mepe oamH X5
BHIOUpaoT n3 -O-alkujleH-TeTepoapui, -N(R!)-ajlxkuieH-rerepoapuy, -
N (R1) —ankwuiieH-N (R1) —-TeTepoapus, -N (R1) —anxuien-N (R1) CO-
TeTepoapui, -N(R!)-agxuien-N(R!)SOz-reTepoapuy u -N (R!) -ajaxuiieH-
N (Rl) CH2-TeTepoapu. B elne OOIIOJIHUTEJIBL HEIX BapMaHTax
OCVYIIECTBJIEHMA II0 MeHbIel Mepe omouH X5 BobupaioT u3 -N(RL)-
aJIKMJIeH-TeTepoapn, -N (R1) —anxuien-N (R!) -reTepoapni, -N (R1) -
anlkmiieH-N (R1) CO-rerepoapmii, -N(R!)-anxmien-N (R!)SOz2-TeTepoapmyi u
-N (R!) —ankmiesH-N (R1) CH2-TreTepoapmi.

B eme OOHOM BapMaHTe OCYWECTBJIEHUS IPEeOCTAaBJIEHO COeOMHeHMe

®opMyJiEL (I), B KOTOPOM «n» MIpedcTaBJAeT llejioe uucjo oT 1 mo 35,

5
O B

G® mpeIncTaBJfgeT ! , Kaxnowit W npencraBiageT O, Kaxoelm Y
npencraBjseT O, IO MeHbIeM Mepe oIMH X TImpencTaBiaseT X5, u IO
MeHbIIe Mepe omuH X5 mpencraBjserT -N(R!)-ajgkuieH-TeTepoapuy. B
OIOHOM HOTIOJIHUTEJILHOM BapMaHTe OCYMeCTBJIeHMSA IO MeHbIel Mepe
OIOVH X5 pencraBideT —O—aJIKMJIeH-TeTepoapuil. B eme
OOIOJIHUTEJIBHEIX BapMaHTaX OCYIECTBJIEHUA «—aJIKUJIEH-» IIpPenCTaBJIgeT
-CH>-, -CH(CH3)-, -CH2CH2- m -CH2CH2CH2-. B HeKOTOPHX BapuaHTax
OCYIEeCTRBJIEHUA  «—aJIKMJIEH-» IIpeldCcTaBJideT —-CHz—-. B  HeKOTOPEX
BapMaHTax OCYIWeCTBJIeHUA «—aJIkujieH—» Npencrabjgsger -CH(CH3)-. B
HEKOTOPEX BapMaHTaxX OCYIEeCTBJIEHUI «—aJIKMJIEeH-» I[IpelcTaBjigdeT -
CH2CHz2—-. B HEKOTOPHX BapraHTax oCylmeCcTBJIEeHU A K—aJIKMJIEH—»
npencraejgeT —CHxCH2CHz-.

B eme OIOHOM BapMaHTe OCYIIECTBJIEHUA IIPeldCTaBJIEHO COeldUMHeHMe
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®opMyJiEL (I), B KOTOPOM «n» MIpedcTaBJgeT lejioe uucjo oT 1 mo 35,

5
0O B

G®> mpezncTaBJfgeT ! , Kaxnowit W npencraBjageT O, Kaxowm Y
npencrarBjser O, I[I0 MeHbIEeM Mepe oIuMH X mOpencTaBaseT X5, u 1o
MeHbIIel Mepe omouH X5 BobOupaiooT u3 -N(R!)-aJkujeH-TeTepoapwuy, -
N (R1) —ankwmiieH-N (R1) —-TeTepoapus, -N (R1) —ajnxuien-N (R1) CO-
TeTepoapuii, -N(R!)-ajgxuien-N(R!)SOz-rerepoapus u -N (R!)-anxuiieH-
N (Rl) CHz-TeTepoapmuii. B HEKOTOPHEX BapMaHTax OCYMECTBJIEHUS IO
MeHbIIe Mepe omuH X5 mpencraBjsgeT -N(R!)-aJgkuileH-TeTepoapuy. B
HEeKOTOPHX BapMaHTax OCyMeCTBJIEHMS IO MeHblleM Mepe oamH Xb
npencTaejgaeT -N (R1) —ankmiaen-N (Rl) —-reTepoapmi. B HEKOTOPHIX
BapMaHTax OCYMeCTBJIEHMS II0 MeEHBIIeM Mepe OIOMH X5 HOpedcTaBJIAeT -
N (Rl) —ankmien-N (R!) CO-TeTepoapnl. B HEKOTOPHX BapMraHTax
OCyImeCTBJIEHMS IIO0 MeHbelM Mepe ommH X5 npepcraeigsger -N(RL)-
ankuiieH-N (Rl) SO2-TeTepoapmyi. B HEeKOTOPHX BapMaHTax OCYIeCTBJIeHUS
10 MeHbeM Mepe oamH X5 mnpencrarjsger -N(R!)-ankuiaen-N (Rl)CHz-
reTepoapul. B oOHOM [OONOJIHUTEJILHOM BapMaHTe  OCYIeCTBJIeHUd
BHIIEYTIOMAHYTHX BapMaHTOB OCYIMECTBJIEHUA «—aJIKMJIEH—» BHOMpanT U3
—-CH2CH2—, —CH2CH2CH2—, —CH2CH2CH2CH2—- nu —CH2CH2CH2CH2CH2—. B
HEKOTOPEIX BapuaHTax OCYIeCTBJIEHUS  BHIEYIIOMAHYTEX  BapMaHTOB
OCYIIECTBJIEHUA «—aJIKMJIeH—-» IpencrapjgeT -CHxCHz-. B HeKOTOPHIX
BapMaHTax OCYWeCTBJIEHMSA BHIIEYIIOMAHYTHX BapMaHTOR OCYIEeCTBJIEHUA
«—aJIkujieH—-» HpencraBijgeT —CHxCH:CHz-. B HeKOTOPEHX BapMaHTax
OCYWEeCTBJIEHMA BHIIEYIIOMSAHYTHX BapMaHTOB OCYIECTBJIEHUSA «—aJIKUJIeH—
» npencraBjdgeT —CH2CH2CH2CH2—. B HEeKOTOPHIX BapMaHTax
OCYWEeCTBJIEHVA BHIIEYIIOMSAHYTHX BapPMaHTOB OCYIECTBJIEHUS «—aJIKUJIeH—
» nOpencraBjdeT —-CH2CH2CH,CH,CHz-.

B eme OOHOM BapMaHTe OCYIECTBJIEHUA IIPENCTaBJIEHO COEeOUMHEHUE

®opMyJiEL (I), B KOTOPOM «n» MIpedcTaBJgeT llejoe uucjo oT 1 mo 35,
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o

G® mpemcTaBJgeT , Kaxpelt W npencraBjgageT O, KaxOoe Y
nopencraBjsgeT O, IO MeHbIeY Mepe oOIMH X IHOpencrabjseT X5, u IO
MeHbIIEM Mepe oOIMH X5 BHOMpalT u3 -Ll-rerepoapwmy, -Ll-ajgxkujeH-
reTepoapwui, -Ll-apuieH-Terepoapwus, -L1-CO-aJlkuJIeH-TeTepoapul, -
L1-CO-ankeHuJeH-TeTepoapuy, -L1-CO-apujeH-TeTepoapmus, -L1-CONH-
aJIKUJIeH—-TeTepoapwui, -L1-CONH-apuleH-TeTepoapwui, -L1-S02-
aJIKWJIeH-T'eTepoapwu, -L1-S0z2-apuiieH-TeTepoapni. B OIOHOM
OOTIOJIHUTEJILHOM BapMaHTe OCYymeCTBJIeHMS II0 MeHbIel Mepe oIuH Xb
BEHIOMpPAnT nus3 -L1-S02-alIKMJIEH-TEeTEpOoapmniI u -L1-S0Oz2-apuiieH-
TeTepoapmji. B HEKOTOPHX BapMaHTax OCYMeCTBJIeHMS I10 MEeHBIENW Mepe
oouH X5 mnpencraejgsgeT -L1-SOz-alIkKMJIeH-TeTepoapiji. B HeKOTOPHX
BapMaHTax OCYMeCTBJIEHMS II0 MEHBIEeM Mepe OIOMH X5 HOpeOcCTaBJISEeT -
L1-S02-apuiieH-TeTepoapul. B OIHOM OOIIOJIHUTEJIE HOM BapMraHTe
OCyImeCTBJIeHUA TIIO MeHbIel Mepe oIuH X5 BeHbOupaooT #3 -L1-CONH-
ajkuiieH-rerepoapmyi u —-L1-CONH-apujeH-TeTepoapuil. B HeKOTOPHX
BapMaHTax OCYMEeCTBJIEHMA II0 MEHbBIIEM Mepe OIOMH X5 HOpeAdcCTaBJISeT -
L1-CONH-aJIKMjleH-TeTepoapnil. B HeKOTOpPHX BapMaHTax OCYIeCTBJIEHUS
1o MeHbIIeM Mepe OIVH X5 npencraBJjdgaeT -L1-CONH-apujeH-
reTepoapmii. B OOHOM IOOINOJHUTEJILHOM BapMaHTe OCYIMEeCTBJIEHUA II0
MeHbIleV Mepe oIuH X5 BubupainT u3 -L1-CO-alKuJIeH-TeTepoapuy, -
L1-CO-aJIKkeHUJIeH-TeTepoapul u -L1-CO-apujieH-TeTepoapwui. B
HEeKOTOPHX BapMaHTaxX OCyMeCTBJIeHMA IO MeHblleM Mepe oamH Xb
npencrasjgeT -L1-CO-ajIkKMJIeH-TeTepoapuil. B HEKOTOPHX BapMaHTax
OCymeCTBJIeHUA IIO0 MeHbIlell Mepe oOIOMH X5 TmnpencraBiasgeT -L1-CO-
AJIKEHUJIEH-TeTepoapmili. B HEKOTOPHX BapMaHTax OCYIIECTBJIEHUA IIO
MeHbIIeV Mepe omouH X5 npencrariasgeT -L1-CO-aJIKeHUJIeH-TeTepoapuil.

B OIOHOM [OOIOJIHUTEJIEHOM BapMmaHTe OCYIeCTBJIEHMA BHIIEYIIOMAHY TEX

BapMaHTOB oOcymecTBJeHrsa L1 mOpencTaBJgeT / . B eme

OIOHOM BaplMraHTe OCyImeCTBIJIECHMA BEIIEYIIOMAHY TEIX BapMaHTOB
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OCYIIECTRJIEHUS L1 [IpencrTaBideT . B enre
OOIIOJIHUTEJILHOM BapMaHTe OCYUeCTBJIEHMS BLHIIEeYIIOMAHYTHX BapMaHTOB
OCYMEeCTBJIEHUSA «—aJIKMJIeH-» BHOMpawonT u3 —-CHz-, -CH(CHs)-, -CH2CH2-
u —CH2CH2CH2-. B HEeKOTOPHX BapraHTax OCyHeCTBJIEHUA
BHIIEYIIOMAHYTEHX BapMaHTOB OCYIECTBJIEHUA «—aJIKMJIEH—-» IpencTaBJIgeT
—-CHz-. B  HEeKOTOpHIX BapMaHTax OCYIIECTBJIEHUSA  BHIIEYIIOMSHY THIX
BapMaHTOB OCYIEeCTBJIEHUA «—aJIKMJIeH-» IpencTaBjasgeT -CH(CHz)-. B
HEKOTOPHEX BapMaHTax OCYIEeCTBJIEHMA  BHIIEYIIOMAHYTEX  BapMaHTOB
OCYIIECTRBJIEHUA «—aJIKMUJIeH—» IIpencrabBjgdeT —-CHxCHzx-. B HeKOTOPEIX
BapMaHTax OCYUWEeCTBJIEHVS BHIEYIIOMSIHYTEX BapMaHTOB OCYIIEeCTBJIEHUSA
«—aJIkuJieH—-» IHpencraBjgeT —-CHxCH:CHz-. B HeKOTOPEHX BapMaHTax
OCymecCTBJIEHMSA IO MeHblel Mepe oIuH X5 npezncraejasger -L1-

reTepoapmii. B OIOHOM OOIOJIHUTEJIEHOM BapMaHTe OCYILEeCTRJIEHUI IIO

N
()
; ' \=
MeHbIer Mepe OonOMH X5 BuBUpalnT M3 ’

-%—N NH —%-N NH —§—N NH
7\ /\} /' \

— — —

N, N " N B
HEeKOTOPHX BapMaHTax OCymMeCcTBJIEHMA II0 MeHbIlel Mepe oamH X
N
-g_N/ — )
npencrabBysgeT X5, m X5 mnpemcrTaBisgeT N="_ B HEeKOTOPEIX

BapMaHTaX oOCymeCTBJIEHMA IIO MeHbIIeMn Mepe OIMH X5 IIpengcCcTaBJjideT

-g—N NH
7\

—

N . B HeKOTOPEX BapMaHTaX OCYHmMeCTBJIEHMA IIO MeHbIIeMn

-%—N NH

Mepe OIMH X5 npencraBjidaeT N . B HEeKOTOPEX BapMaHTaXx

OoOCymeCTBJIECHMA I10 MeHbIIen Mepe OIOVIH X5 IIpeacTraBJjideT
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B eme OIOHOM BapMaHTe OCYUWEeCTRBJIEHUA NPpeOCTaBJIEHO COeIMHeHUe

OPopmyJiEl (1), B KOTOPOM «n» MIpelcTaBJgeT lejoe umcjgo orT 1 mo 35,

5
0 B

o

G® mpencTaBJgeT , Kaxowi W nOpencrarjsger 0O, KaxOowlt Y
npencraBjsgeT O, IO MeHBIEeNW Mepe oIMH X TmpencTaBaseT X5, u TIoO
MeHbIIeV Mepe OIMH X5 BrHOMpawnT u3 -Ll-alxkujieH-TeTepoapusl m -L1-
APUIIEH-TEeTepoapm. B HeKOTOPHX BapMaHTax OCYIIECTBJIEHMA  IIO
MeHbIIe Mepe onoMH X5 TnpencTaBasgeT -Ll-apuileH-TeTepoapwui. B
HEeKOTOPHX BapMaHTax OCyMeCTBJIEHMS IO MeHblleM Mepe oaMH Xb
npencrasjgeT -Ll-ajkuileH-TeTepoapudl. B  OIOHOM IOIOJIHUTEJIEHOM
BapMaHTe OCYMeCTRBJeHMI I[I0 MeHblleM Mepe OIMH X5 BHOMpaonT U3
-§-N
7\

=N

2

/ N\

-%—N/—__\N —%—N/—__\N -g-N N
/ / /
=N , =N "

==\ 5

HeKOTOPEIX BapMrMaHTaxXx OCYyIeCTBJIEHMA I10 MeHbIIeMn Mepe oouH Xb

=
[IpeICTaBJIgeT =N B HEKOTOPHX BapraHTax

OCymeCTRBJIECHMA I10 MeHbIen Mepe OIIVIH X5 IIpeacTaBJjideT

-§_N/_\N
\__/
O
=N

. B HEeKOTOPEX BapPlMaHTaxX OCyleCTBJIEHMA IIO MeHbIIeMn
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—%—N N
/
'

Mepe onouMH X5 mpemcTaBJIfgeT ¥=N . B HeKOTOpPHIX BapMaHTax
OCylleCTBJIEHU A 1o MeHbIen Mepe OIMH X5 npencraBJjgeT
-;— N N

/' \
= .

B J00O0OM M3 BHIIEYIIOMSAHYTEX BapMaHTOB OCYIECTBJIEHUS DOPMYJIH
(I), B KOTOpPOM TIIO MeHbBIeM Mepe oOMH X TpencrarjaseT X5,
IpencTaBJIeH e€lle OIOMH BapMaHT OCYIMEeCTRJIEHVSI, B KOTOPOM «n»
npencrTaBJsgeT LeJoe uymcjo o7 30 mo 35. B OONOJIHUTEJIBHHX
BapMaHTax OCYWMeCTBJIEHVS BHIEYIIOMSIHYTEHX BapMaHTOB OCYIEeCTBJIEHUSA
®opMyJiEl (I), B KOTOPOM IO MeHbIIEeM Mepe oIMH X IpencTaBjgeT X5,
«N» TIPeNCTaBJIAeT ILIeJIoe UYMCJO OoT 25 mo 29. B OONOJHUTEJIbHHX
BapMaHTax OCYWeCTBJIEHVS BHIEYIOMSIHYTEX BapMaHTOB OCYIEeCTBJIEHUSA
®opMyJiEL (I), B KOTOPOM IO MeHBIIEeM Mepe OIMH X IpencTaBjgeT X5,
«N» TIPpencTaBJIgeT LeJjoe 4Yucjo orT 20 mo 24. B  HOONOJIHUTEJIbHHX
BapMaHTax OCYIEeCTBJIEHMA JIoOOTO M3 BHIIEYIIOMAHYTHX BapMaHTOB
ocymecTBJIeHUS OQopMmyJH (I), B KOTOPOM IIO MeHBIEM Mepe OIMH X
nopencraBJygeT X5, «n» OpelcTaBJfgeT LeJjoe umcjgo oT 15 mo 19. B
OOIIOJIHUTEJILHEIX BapMaHTaxX OCYIECTBJIEHMA BHIIEYIIOMAHYTHX BapMaHTOB
ocymecTBJIeHMS OQopMyJiHl (1), B KOTOPOM II0 MeHblleM Mepe oIuMH X
npencTaBysgeT X5, «n» OpencTaBJsgeT lejijoe umcjgo oT 10 mo 14. B
OOTIOJIHUTEJILHEIX BapMaHTaxX OCYIIECTBJIEHMSA BHIIEYIIOMSIHYTHEHX BapMaHTOB
ocymecTBJIeHMS OQopMyJiH (I), B KOTOPOM II0 MeHblleM Mepe oIuMH X
nperncrTaiBiasgeT X5, «n» NOpelcTaBJIAeT IleJloe 4YucJo oT 5 mo 9. B eme
OPpYTHUX OOMNOJIHUTEJILHEIX BapraHTaxX OCYIIeCTBIIEHMA BHIIEYIIOMAHY THX
BapMaHTOB ocymecTBJIeHrsa dopMyJiel (I), B KOTOPOM IO MeHbIeM Mepe
omouH X ImpelcTaBjigdeT X5, «n» OpencTaBJISgeT lejloe umcJo oT 1 mo 4.

B eme OIOHOM BapMaHTe OCYIIECTBJIEHMA MPeOCTaBJIEHO COeOVHeHUue

®opMyJiEL (I), B KOTOPOM «n» MIpedcTaBJgeT lejioe uucjo oT 1 mo 35,
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G® mpemncTaBJgeT I , kKaxowet W npencraByager O, Kaxoem Y
npencrasBjsgeT O, U IO MeHbIEeM Mepe OIMH X IOpencrTaBjsgeT X6. B
OOIIOJIHUTEJIEHEIX BapMaHTax OCyleCTBJIEHMA IO MeHblled Mepe OAOMH X6
BHOMpawnT u3 -0-ajgxuieH-0 (CH2CH2)nOH, -O-ankwuieH-0 (CH2CH2)OCHsz, -
N (R1) —ankmiieH—-0 (CH2CH2) nOH, -N(R!)-amnxmines-0 (CH2CH2),OCHs, -N(R!)-
apmiieH—-0 (CH2CH2) nOH u -N (R1) —apusen-0 (CH2CH2) nOCHs. B
OOTIOJIHUTEJILHEX BapMaHTax OCYNeCTBJIeHUSA I[IO MeHbIeM Mepe oauH X6
BHOMpawnT u3 -0-anxkwuieH-0 (CH2CH2)nOH m -O-anxkumieH-0 (CH2CHz2)nOCHs.
B HeKOTOPHX BapMaHTax OCYMeCTRBJIeHVsa [0 MeHbIlel Mepe OIOMH X6
[pencraBligeT —-0O-ankmyieH-0 (CH>CH») nOH. B HeKOTOPHX BapuaHTax
OCyImeCTBJIeHUA IIO0 MeHbIel Mepe OIOMH X6 nOpencTabjseT -0O-ajIKUIIeH-—
O (CH2CH2) nOCH3z. B [OONOJHUTEJIBHHX EBapuaHTax OCYWEeCTBJIEHUSA IO
MeHbIer Mepe OIMH X6 BubupainT u3 -N(Rl)-anxwuigen-0 (CH2CH2)OH, -
N (R!) —anxmien-0 (CH2CH2) nOCHz, -N(R!)-apmien-0 (CH2CH2)nOH m -N(R!) -
apmiieH-0 (CH2CH2) nOCHs. B ele OOIIOJIHUT &JIb HEIX BapMaHTax
OCyIEeCTBJIEHM IIO0 MeHbIley Mepe oIouMH X6 BubOupaboT U3 -N(RL)-
ankuyieH-0 (CH2CH2) nOH m -N (R!) —anxuieH-0 (CH2CH2) nOCH3z. B HeKOTOPHX
BapMaHTax OCyMeCTBJIeHMS I[IO MeHLbIlel Mepe OIMH X6 IIpencTaBjigeT -
N (R!) —ankmien—-0 (CH2CH2) nOH. B HEeKOTOPHX BapMaHTax OCYyIleCTBJIEHUSI
1o MeHbIen Mepe OOUH X6 IpencTaBjideT -N (R1) —anxmniieH—
O (CH2CH2) nOCH3. B IOONOJHUTEJIBHHX BapuaHTax OCYIEeCTBJIEHUSA IIO
MeHbIIel Mepe omMH X6 BuOMpailT m3 -N(R!)-apmien-O0 (CH2CH2)nOH m -
N (Rl) —apmiien—0 (CH2CH2) nOCH3. B HEKOTOPHX BapMaHTax OCYIeCTBJIEHUSI
10 MeHblleV Mepe oamH X6 nperncrTaBigeT -N(R!)-apmiaen-0 (CH2CHz)nOH.
B HeKOTOPHX BapMaHTax OCYMeCTRBJeHMsa [0 MeHbIlel Mepe OIOUH X6
IpencTaBJIAeT -N (R1) —apuyen-0 (CH2CH2) nOCHs. B eme OIHOM
OOTIOJIHUTEJILHOM BapMaHTe OCYIeCTBJIeHUSA BHIIEYIIOMSIHYTHX BapUaHTOBR
OCVYIIECTRBJIEHUA «—aJIKUJIeH—» BHOuUpawnT nu3 -CHCHz—, -—-CH2CH2CHz2-, -
CH2CH2CH2CH2— u —CH2CH2CH2CH2CH2—. B HEeKOTOPEIX BapMaHTax
OCYIEeCTBJIEHUSA BHIIEYIOMAHYTHX BapMaHTOB OCYIEeCTBJIeHUSA «—aJIKMUIIeH-—
» nHnpencrabjgeT -—-CHzCHz—-. B HeKOTOPHX BapMaHTax OCYIeCTBJIeHUA

BHINEYIIOMAHYTEIX BaPMaHTOB OCYHECTBJIEHNMA «K—aJIKMJIEH—>» IIpeldCTaBJIideT
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—CH2CH2CH2-. B HeKOTOPHX BapMaHTax OCYIeCTBJIEHUA BBIIEYIIOMAHY TEIX
BapMaHTOB OCYIEeCTBJIEHUA «—aJIKMJIeH—-» OperncraBiisgeT -—-CHxCH2CH2CHz2-.
B HeKOTOPHX BapMaHTax OCYUWEeCTRBJIEHMA BHIIESYIIOMAHYTEHX BapMaHTOB
OCYUWEeCTRBJIEHUA «—aJIKuJIeH—-» HpencraByideT -CHxCH>CH>CHz-.

B eme OIOHOM BapMaHTe OCYIECTBJIEHUA IPeOCTaBJIEHO COeOMHEeHUe

PopmyJiEl (1), B KOTOPOM «n» IIpelcTaBJgeT lejoe umcjgo or 1 mo 35,

5
0 B

N
\l\/\’!NV\

G® mnpencrTaBJgeT I , kaxowh W npencraByageT O, KaxOw Y

npencraBjsgeT O, IO MeHBIeNW Mepe oIMH X TMpencTaBaseT X6, u X6

BHOMpAa®nT nus -Ll-anxkmieH-0 (CH2CH2) nOH, -L1-CO-aJIKMJIeH—
O (CH2CH2) nOH, -L1-CO-ankuneH—-0 (CH2CH>) nOCHs, -L1-S0O2—aJIK1JIeH—
O (CH2CH2) nOH, -L1-S02-ankmyieH-0 (CH2CH2) nOCHs, -L1-CO-apuieH-
O (CH2CH2) nOH, -L1-CO-apuynen-0 (CH2CH2 ) nOCHs, -L1-SOz2-apuiieH—
O (CH2CH2) nOH u -L1-S02-apuiyen—-0 (CH2CH2) nOCHs. B OIHOM

OOIIOJIHMTEJIEHOM BapMaHTe OCYMeCTBJIEHMA IIO MeHbIIeM Mepe OIMH X6

BHOMpPAT nus -L1-S0O2-ankmiieH-0 (CH2CH2) nOH, -L1-S0Oz2-ajIKmnjIeH—
O (CH2CH2) nOCH3, -L1-S0z2-apuiieH—0 (CH2CHz ) nOH 7 -L1-SOz2-apujieH-
O (CH2CH2) nOCHs3. B eme OIHOM OOIIOJIHUTEJIE HOM BapMaHTe

OCYWEeCTBJIEHMS IIO MeHBIIeM Mepe oOAOMH X6 BHbOupaionT #n3 -L1-S02-
ankmiaeH-0 (CH2CH2 ) xOH m —-L1-S02-ajkuyieH-0 (CH2CH2) nOCHs. B HEKOTOPHX
BapMaHTax OCYMeCTBJIEHMA II10 MeHblleM Mepe OIOMH X6 NpeAcTaBJIgeT -
L1-S0Oz2-ankmyieH-0 (CH2CH2) OH. B HeKOTOPHX BapMaHTax OCYIEeCTBJIEHUA
inle) MeHbIen Mepe OIVH X6 NpencraejdeT -L1-S02-apuieH-
O (CH2CH2) nOCH3z. B OOHOM IOIIOJHUTEJIEHOM BapMaHTe OCYWeCTBJIEHUSA IIO
MeHbIIeV Mepe OOMH X6 BHOMpabT M3 -L1-SOz-apuieH-0 (CH2CH2)OH u -
L1-S0z2-apuineH-0 (CH2CH2) nOCH3. B HeKOTOPHX BapMaHTax OCYIECTBJIEHUA
inle) MeHbIIen Mepe OIVH X6 NpencraejdgaeT -L1-S02-apwuien-
O (CH2CH2) xOH. B HeKOTOPHX BapMaHTax OCYIeCcTBJIeHMS II0 MeHbIlen
Mepe oIMH X6 npencraBasgeT —-L1-S0z2-apmneH-0 (CH>CH2)nOCHs. B omHOM
OOTOJIHUTEJILHOM BapMaHTe OCYUIeCTBJIeHMS II0 MeHBIel Mepe OIuMH X6
BHOMpAaT nus -Ll-anxkuiaeH- (OCH2CH2) nOH, -L1-CO-aJIKM1JIeH—
O (CH2CH2) nCH, -L1-CO-ankuyneH-0 (CH2CH2) nOCHs, -L1-CO-apuiieH-
O (CH2CH2) nOH u -L1-CO-apuiien—0 (CH2CH2) nOCHs. B HEKOTOPHIX
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BapMaHTax OCYMeCTBJIEHMS II0 MEHBIEM Mepe OIOMH X6 HNpedCTaBJIAeT -
L1l-ankuiieH— (OCH2CH2) nOH. B OIOHOM LOOIIOJIHUTEJIEHOM BapuaHTe
OCymeCTBJIEHMS I[I0 MeHbBIleM Mepe OIMH X6 BHOMpaoT u3 -L1-CO-
ankmyieH—0 (CH2CH2) nOH, -L1-CO-asnkmieH—-0 (CH2CH2)xOCH3z. B HEeKOTOPHX
BapMaHTax OCYIMEeCTBJIEHMSA II10 MEHbIIeM Mepe OIOMH X6 IIpeHdCTaBJIAeT -
L1-CO-ankmieH—-0 (CH2CH2) xOH. B HEKOTOPHX BapMaHTax OCYINeCTBJIEHUA
1o MeHbIen Mepe OIVH X6 npencraejgeT -L1-CO-ajnxKujieH-
O (CH2CH2) nOCHz. B OOHOM IOOIOJIHUTEJIBHOM BapMaHTe OCYMEeCTBJIEHMS II0
MeHblle¥ Mepe oIuH X6 BHOupawonT u3 -L1-CO-apmienH-0 (CH2CH2)nOH u -
L1-CO-apuieH-0 (CH2CH2) nOCH3z. B HeKOTOPHX BapMaHTax OCYIEeCTBJIEHUA
10 MeHbIIeW Mepe OIMH X6 mnpencrtaBiudgeT -L1-CO-apuieH-0 (CH2CHz)nOH.
B HeKOTOPHX BapMaHTax OCYMeCTRBJEeHUsa [0 MeHbllell Mepe oOIOMH X6
IpelncTaBJIAET -L1-CO-apuien-0 (CH2CH2) nOCHs. B OIHOM
OOIIOJIHUTEJIEHOM BapuaHTe OCYWEeCTBJIEHMS BHIEYIIOMAHYTHX BapUaHTOB
_§_N/_\N_§_
OCYyIeCTBJIEHUSA L1 npencrTaBjdgeT / . B eme OIHOM
BapMaHTe OCYWEeCTRBJIEHUS BHIIEYIIOMAHYTEX BapMaHTOB OCYIEeCTBJIEHUA

R6

—Q— N—
L1 IpencraBjideT B eue OIOHOM JOIIOJIHMTEJIEHOM

BapMaHTe OCYUEeCTBJIEHNS BHIIEYIIOMAHYTHX BapMaHTOB OCYIEeCTBJIEHUA
«—aJIKUJIeH—» BHOUpaklT n3 -CHxCHz—-, -CH2CH2CHz-, -CH2CH2CH2CHz- m -
CH2CH2CH2CH2CH2—. B HEKOTOPEIX BapmMaHTax OCYIleCTBJIEHU A
BHIIEYIIOMSHYTEHIX BapPMaHTOBR OCYIIECTBJIEHUA «—aJIKMJIEH—» IIpencTaBJjgeT
—CH2CHz-. B HEeKOTOPHX BapMaHTax OCVYIIECTBJIEHUA BHIIEYIIOMAHY TEIX
BapMaAHTOB OCYIEeCTBJIEHUA «—aJIKMJeH-» IpencrarjdeT -—-CH:CH2CHz-. B
HEKOTOPHX BapMaHTax OCVYIIeCTBJIEHMA  BHIIEYIIOMAHYTEX  BapMaHTOB
OCYyIeCTBJIEHN A K—aJIKUJIEH—» IpencraBjdeT —CH>CH2CH2CH2—-. B
HEKOTOPHX BapMaHTax OCVYIEeCTBJIEHMA  BHIIEYIIOMAHYTEX  BapMaHTOB
OCYyIeCTBJIEHN A K—aJIKUJIEH—» opencraBjdgeT —CH,CH2CH2CH2CH2—-. B

HeKOTOPEX BapMrMaHTax OCymeCTBJIECHMA BEIIEYIIOMAHY TEIX BapMaHTOB

OCymeCTRBJIECHMA «m>» cocTraBjijidaeT 1. B HeKOTOPEX BapMMaHTax
OCymeCTBJIECHNA BHIIESYIIOMAHY TEIX BapMaHTOB OoOCymeCTRBJIECHMA «m>»
cocTaBJjiaeT 2. B HEeKOTOPEIX BapMmaHTax OoCymeCTBJIECHNUA

BHIMEYIIOMAHYTEIX BapPMaHTOB OCYHECTBJIEHMA <«I>» COCTaBJIAEeT 3.

B eme OIOHOM BapMaHTe OCYIIECTBJIEHMA IIPeldCTaBJIEHO COeldUMHeHMe
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®opMyJiEL (I), B KOTOPOM «n» MIpedcTaBJgeT lejioe uucjo oT 1 mo 35,

5
o) B

YWV

G®> mpezncTaBJgeT I , kKaxpoet W mpencraByager O, Kaxowell Y
npencraBjser O, II0 MeHbIEeNM Mepe oIuMH X ImOpencTaBaseT X6, u X6
BHOMpanT wu3 -Ll-ajakwuigeH- (OCH2CH2)n,OH. B HeKOTOPHX BapMaHTax
OCYWeCTBJIEHU A 1o MeHbIIen Mepe OOWH X6 opencTaBJIsgeT
—g—N/__\V/A\V/O\V/A\O/A\V/O\V//\OH

/ . B HEKOTOPHIX BapMaHTax

OCymeCTRBRJIECHMA I10 MeHbIen Mepe OIIVIH X6 IIpeacCcTaBjideT

_g—N/\:>7N/\/ OO 0n
H

B eme OOHOM BapMaHTe OCYIIECTBJIEHUA IIpeldCTaBJIEHO COeldUMHeHMe

OopMmyJiEl (1), B KOTOPOM «n» HNpelCTaRJLeT lejoe umcjgo oT 1 mo 35,

Cr

-IVVWV\

G® mnpencraBJgeT I , kKaxoemt W npencrasjgeT O, Kaxoemt Y
nopencrasBjsgeT O, IO MeHbIeY Mepe OIMH X IOpencrTaBjsgeT X6, u X6
BHOUpanT M3 —-L1-CO-O(CH2CH2)nOH m -L1-CO-0(CH2CH2).OCHsz. B oIOHOM
OOTOJIHUTEJILHOM BapMaHTe OCYyUeCcTBJIeHMS II0 MeHblel Mepe oIuH X6
npencraByasgeT -L1-CO-0O(CH2CH2)nOH. B eme OOHOM HOONOJIHUTEJILHOM
BapMaHTe OCYIeCTBJIeHUSA IO MeHbIeV Mepe OOMH X6 OpeIcTaBJsgeT -
L1-CO-0 (CH2CH2) nOCHs.

B eme OOHOM BapMaHTe OCYMEeCTBJIEHUA NpPelCTaBJIEHO COeIMHeHUe

®opMyJiEl (I), B KOTOPOM «n» MIpedcTaBJIgeT leJjioe uucjo oT 1 mo 35,

5
0O B

N
JVV!I\N\ o o
G°® mnpencrTaBJgeT ! , kaxgem W IHOpencrapjdeT O, KaxOem Y
npencraBjsgeT O, IO MeHbBIIeM Mepe oOOMH X TIpencTaBaseT X6, u X6
BuOMpaoT u3 -N(R!)- (mnbenzo-18-kpayH-6) ¥ a3akpayHsdmpa. B

HeKOTOPRIX BapMMaHTax OCYyImeCTBIJIECHUA I10 MeHbIIeMn Mepe OIOVH X6
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npencrapageT -N(R!)- (omubenso-18-kpayH-6). B HEKOTOPHX BapMaHTax
OCYIEeCTBJIEHUA 1o MeHbIIEN Mepe OOVH X6 opencraBjgeT
azs’akpayHs0up. B IOONOJHUTEJILHEX BapMaHTaxX OCYWEeCTBJIEHUS 110

MeHbIIEeV Mepe oOIMH X IOpencrarBiageT X6, ¥ X6 BobupaoT U3:

u .

B HEeEKOTOPEX BapMaHTaX OCYmeCTBJIEHMA IIO MeHbIIeMn Mepe OIMH X6

IIpeaocraBjidaeT . B HeKOTOPEIX BapMMaHTax

OCylleCTBJIEHN MeHbIen Mepe OIIMH X6 npencrTaBjgeT

. B HEeKOTOPRIX BapMmaHTax OCymeCTBIJIEHNA I10

o—/_—O

MeHbIlel Mepe OoOMH X6 OpelcTaBJigeT .

B 0oOOM M3 BHIIEYIIOMAHYTEX BapMaHTOB OCYIEeCTBJIeHUSA DOOPMYJIH
(I), B KOTOpPOM TIIO MeHbBIeM Mepe oIOMH X TIpencrtarjaseT X6,
NpencTaBJIeH e€lle OIOMH BapMaHT OCYIMEeCTRJIEHVI, B KOTOPOM «n»
npencTaBJasgeT LeJoe uymcjo o7 30 mo 35. B OONOJIHUTEJIBHHX
BapMaHTax OCYWeCTBJIEHVS BHIEYIIOMSIHYTEHX BapMaHTOB OCYIEeCTBJIEHUSA
PopMyJiEl (I), B KOTOPOM IO MeHbIIEeM Mepe OIMH X IpencTaBjgeT X6,
«N» TIPeNCTaBJIgeT ILIeJIoe UYMCJO OoT 25 mo 29. B OONOJHUTEJIBbHHX
BapMaHTax OCYWeCTBJIEHVS BHIEYIOMSIHYTHEX BapMaHTOB OCYIEeCTBJIEHUA
®opMyJiEL (I), B KOTOPOM IIO MeHBIIEM Mepe OIMH X IpencTaBjgeT X6,

«N» TpencraBJdeT Lejoe uucjgo orT 20 mo 24. B OONOJIHUTEJIbHHX
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BapMaHTax OCYIEeCTBJIEHMA JOOTO M3 BHIIEYIIOMAHYTHX BapMaHTOB
ocymecTBJIeHUS O®opMmyJH (I), B KOTOPOM II0 MeHbIeM Mepe oOIMH X
opencrTarjsgeT X6, «n» OpelcTaBJIAeT lejioe umcygo oT 15 mo 19. B
OOIIOJIHUTEJILHEIX BapMaHTax OCYIEeCTRBJIEHVA BHIIEYIIOMAHYTHX BapMaHTOB
ocymecTrJeHusa OdopmyJiel (I), B KOTOPOM IO MeHblleM Mepe omomH X
opencraBJgeT X6, «n» OpelcTaBJdgeT LeJjoe umcjgo or 10 mo 14. B
OOTIOJIHUTEJILHEIX BapMaHTax OCYIIECTBJIEHMSA BHIIEYIIOMSHYTHX BapMaHTOB
ocymecTBJIeHMS OQopMyJiHl (1), B KOTOPOM II0 MeHblleM Mepe oIuMH X
opencTaBJsgeT X6, «n» OpelcTaBJIdeT lejioe 4uncJo oT 5 mo 9. B eme
OPYTHUX OOINOJIHUTEJIbHEIX BapraHTaxX OCYIIECTBIIEHMA BHIIEYIIOMAHY THX
BapMaHTOB ocymecTBJIeHrsa dopMyJiel (I), B KOTOPOM IO MeHbLIeM Mepe
oouMH X IMpelcTaBJIgeT X6, «n» OpencTaBJIgeT liejloe umcJo oT 1 mo 4.

B eme OIHOM BapMaHTe OCYIIECTBJIEHMA TPeOCTaBJIEHO COeOVHeHUue

®opMyJiEL (I), B KOTOPOM «n» MIpedcTaBJgeT lejioe uucjo oT 1 mo 35,

5
0O B

G® mnpencTaBJgeT I , Kaxgei W npencrarjgasger 0O, KaxOoemm Y
npencraBjsgeT O, ¥ IO MeHbIeM Mepe OIMH X mnOpencraBjgeT X7. B
OIHOM HOIIOJIHUTEJILHOM BapMaHTe OCYHIeCTBJIeHMsS IO MeHbllel Mepe
onvH X7 mOpencTaBJgeT TeTepPOLMKII. B oOHOM  IOONIOJIHUTEJILHOM
BapMaHTe OCYMeCTBJIeHMA I[IO0 MeHblledl Mepe oInuMH X IHOpencrasjseT X7,

u X7 BEIOMpP AT nus3:
S
o 3 ) = o
\__/ o™

2 2 2 2 2

N~
o " . B HeKOTOPEX BapMaHTaX OCYmMeCTBIJIECHNA
=N O
IO MeHblIek Mepe OIMH X7 npeocraBjAaeT . B HEeKOTOPEIX

BapMaHTaxX OCymeCTBJIEHMA IIO MeHblIel Mepe OIONVH X7 IIpenacTaBJideT

\_/ . B HEeKOTOPLEX BapMaHTaX OCylleCTBJIEHMA IIO MeHbIIen Mepe
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_§_N< >
OIOVMH X7 InpencTaBJIdeT . B HeKOTOPRIX BaprMaHTaXx

_§_N<:::>>=o

ocymeCTBJIeHMA TIIO MeHbIIeMn Mepe OIMH X7 npeocraBjAaeT .

B HeKOTOPHX BapMaHTax OCYWeCTBJIEHMA IIO MeHbInemn Mepe OIMH X7

4

~

npencraBjsaeT 0" . B HEKOTOPHX BapMaHTax OCYIEeCTBJIEHUS IIO
y N\~
MeHbIer Mepe oaMH X7 OpencTaBigeT 0~ . B HEeKOTOPHX

BapMaHTaX OCymeCTBJIEHMA IIO MeHbIlIeM Mepe OINVH X7 IIpenacTaBJjideT

4

B eme OIOHOM BapMaHTe OCYIIECTBJIEHUA IIPpeldCTaBJIEHO COeldMHeHMe

®opMyJiEL (I), B KOTOPOM «n» MIpedcTaBJAeT lejioe uucjo oT 1 mo 35,

5
o) B

)
G>

pencrTaBJjigdeT ] , KkKaxnowit W npencraBiygerT O, KaxOowem Y
npencraBjser O, IO MeHbIeNM Mepe oIuH X nOpencTaBaseT X7, U TIO
MeHLIIen Mepe OIVH X7 npencraejgeT N (RL1) (R3) . B OIIHOM

OOIIOJIHMTEJIEHOM BapMaHTe OCYmeCTRBJIEHMA IIO MeHbIIeMn Mepe OIMH X7

_§_N\’\/\/\ _§_N’\/\
\
BHOMpPAT ns:

. B HEeKOTOPLEX BaplMMaHTaX OCYyHeCTBJIEHMA IIO MeHbIIen Mepe
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SO0

OIoIMH X7 IIpenCcTaBJideT \ . B HeKOTOPHX BapraHTax
_%_N’\/\

OCVYIIEeCTRBJIEHUSI IIO MeHbIIen Mepe OIMH X7 IIpencraBJidaeT \ . B

HeKOTOPHEX BapraHTax OCYyHmeCTBJIEHNUA 10 MeHbIen Mepe ommH X7

-§_NM
\
IIpencraBJideT . B HeKOTOPEIX BapMMaHTaX OCYIeCTBJIEeHUA

’\/\///
_§_\
10 MeHLIIen Mepe OIMH X7 IpenocraBJidadeT . B HeKOTOPHX

BapMaHTaX oOCymeCTBJIEHMA IIO MeHbIIeMn Mepe OIVH X7 IIpeacCcTraBJjideT
=N NN

_§ N
. B HeKOTOPEIX BapMmaHTax OCyleCTBJICHMA I1O

£
MeHbIIe Mepe onouMH X7 TIIpencTaBiseT k\_\—. B HeKOTOPHX

BapMMaHTaX OCymeCTBJIEHMA IIO MeHbIlIel Mepe OIVH X7 IIpenacTaBJideT

NH2

iy
L\_NW .

B eme OIOHOM BapMaHTe OCYIECTBJIEHUA IPeOCTaBJIEHO COeOMHEeHUe

CPopmyJiEl (1), B KOTOPOM «n» MIpelcTaBJgeT lejoe umcjgo oT 1 mo 35,
5
O B

G® npemncTaBJgeT ! , Kaxoemt W npemncTaBisgeT O, KaxOwi Y
npencraBjsgeT O, IO MeHBIEeNW Mepe oIMH X TmpencTaBaseT X7, U TIO
MeHbIIen Mepe OOUH X7 IpencTaBJIgeT N (R1) (R3). B OIOHOM
OOTIOJIHUTEJILHOM BapMaHTe OCYNeCTBJIeHMSA I[I0 MeHbIleM Mepe oAOMH X7
BHOMpawnT M3 —-L1-CO-ankwmi, -L1-CONH-amnkwmi, -L1-CON (aJKWUI)aJlKWUJI U
-L1-SOz-ajikuii. B OOHOM IONIOJIHUTEJILHOM BapMaHTe OCYWeCTBJIEHUSA I10
MeHbIIeV Mepe omamH X7 nOpezncraBjageT -—-L1-CO-aJxui. B omHOM
OOIIOJIHUTEJILHOM BapMaHTe OCYNeCTBJIeHUS I[I0 MeHbIleM Mepe oOMH X7
npencrasjgeT -L1-CONH-ajxkmii. B OIOHOM IOIOJIHUTEJIBHOM BapMaHTe

OCYMEeCTBJIEHMS IO MeHbIelM Mepe onouH X7 1npencraBjager -L1-
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CON (aJIKkmJjI) aJIkiJl. B OIOHOM IONIOJIHUTEJIEHOM BapMaHTe OCYILeCTBJIEHUA
II0 MeHbIEeM Mepe omMH X7 mnpencraejseT —-L1-SO0z-ajkui.

B eme OIOHOM BapMaHTe OCYIIECTBJIEHMA IIPeldCTaBJIEHO COeldMHeHMe

®opMyJiEL (I), B KOTOPOM «n» MNpedcTaRJAeT lejoe uucjo oT 1 mo 35,
5
o) B
)
VWV o o
G® mnpeznmcTaBJIgeT ! , kaxoem W npencrapijgdeT O, KaxXOem Y

npencraBjsgeT O, IO MeHbBIeNM Mepe oIuH X TmpencTaBiaseT X7, U TIO
— 0 /— \ O

—N N—4< ANIA

MeHbIIeV Mepe onouH X7 BHOMpAKRT US3: ’ CFs,

oL TG oy
1O +0 +04 +Oyn

—N N/ /\ 0
S O

% /—\ iO
OoCymeCTBJIeHMA IIO0 MeHbIIel Mepe OIMH X7 IIpenocraBjideT \—/N .

B HeKOTOPEX BapMaHTaX OCYmeCTBJIEHMA IIO MeHbIIeMn Mepe OIMH X7
% /— \ iO

B HEeKOTOPHX BapMaHTax

npencraBJisgeT CFs . B HeKOTOPHX BapMaHTaxX OCYIeCTBJIEHUA
10 MeHbIelV Mepe ommH X7 OpencTaBJIsgeT / . B HeKOTOPHX

BapMMaHTaX OCymeCTBJIEHMA IIO MeHblIeM Mepe OIVH X7 IIpeacTaBJjideT

/\
)

. B HEeKOTOPEX BapMaHTaX OCYyIeCTBJIEHMA IIO MeHbIIeMn

g

Mepe omuH X7 HIpencTaBJIfgeT 0 . B HeKOTOpPHX BapMaHTax
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OoOCymeCTRBJIECHMA I10 MeHbIIen Mepe OIIVIH X7 IIpeacTaBJjideT

O )/CF3

. B HEeKOTOPLEX BaplaHTaxX OoOCylleCTBJIEeHMA IIO MeHbIIeMn

O

Mepe OIMH X7 InpencTraBJidaeT O . B HeKOTOPEIX BapMaHTaXx

oCymeCTRBJIEHMA I10 MeHbIIen Mepe OIIVIH X7 IIpengcCcTaBJjigaeT

O

. B HeKOTOPEX BapMaHTaX OCYyIeCTBJIEHMA IIO MeHbIIeMn

Mepe OIVH X7 InpencraBjideT o . B HeKOTOPEX BapMaHTaxXx
OoOCymeCTBJIECHNA I10 MeHbIlIel Mepe OIIVIH X7 IIpeacTraBJjideT
O

. B HEeKOTOPEX BapMaHTaX OCYHWeCTBJIEHMA IIO MeHbIIeMn

o]
e X
=N N
Mepe ommH X'/ IpencTaBJIsgeT \\v/j

B eme OIOHOM BapMaHTe OCYUWECTRJIEHUA IPpelCTaBJIEHO COelUHeHMe

PopMyJiEl (I), B KOTOPOM «n» IMIpelcTaBJIgeT lleJjioe umcjio oT 1 mo 35,

5
0 B

G® mpeIncTaBJIgeT , kKaxowi W mpencraBiager O, KaxOwit Y
npencraBjsgeT O, IO MeHBIeNW Mepe oIMH X TmpencTaBaseT X7, U TIO
MeHLIIen Mepe OIIVIH X7 npencraejgeT N (R1) (R3) . B OIIHOM

OOIIOJIHMTEJIEHOM BapMaHTe OCYmMeCTRBJIEHMA IIO MeHbIlIeM Mepe OIMH X7

L
?QK EC})\X 3

BHOMpPAT ns: HS -, HS u
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e

% o
. B HEeKOTOPEX BapMaHTaX OCYyHIeCTBJIEHUA
% —\ 0
I1O MeHbmeﬁ Mepe OIMH X7 InpeocraBpjideT HS . B HeKOTOPEIX

BapMaHTaX oOoCymeCTBJIeHMA IIO MeHbIIeMn Mepe OIOVH X7 IIpeacCcTaBJjideT

o -

. B HeKOTOPEX BapMaHTaX OCYyHmeCTBJIEHUA

P
Q

B J0oO0OM M3 BHIIEYIIOMSHY TEIX BapMaHTOB OCYyIeCTBJIEHMA @OpMYHH

WL
oy

10 MeHblleV Mepe oIuH X7 mIpenacTaBJIgeT

(I), B KOTOpPOM IO MeHbIEM Mepe omOuMH X TmOpencraejaser X7,
NpencTaBJIieH elle OOMH BapMaHT OCYWEeCTRJIeHMI, B KOTOPOM «n»
opencrarjsgeT Uejoe uymcjgo o7 30 mo 35. B OONOJIHUTEJIbHHX
BapMaHTax OCYyUWeCTBJIEHVI BHIIEYIIOMAHYTEX BapMaHTOB OCYIEeCTBJIEHUA
OPopmyJiEl (I), B KOTOPOM IIO MeHblleM Mepe oamH X mnpencrarjseT X7,
«N» TMpencTaBJdeT LeJjoe UYUMCJO oT 25 mo 29. B OOMNOJHUTEJIbHHX
BapMaHTax OCYUWEeCTBJIEHUS BHIEYIIOMSIHYTEX BapMaHTOB OCYIIECTBJIEHUSA
®opMyJiel (I), B KOTOPOM IIO MeHbIIeM Mepe oIMH X OpencrTajsgeT X7,
«N» TpencTaBJdeT LeJjoe uucjgo oT 20 mo 24. B  OOMNOJHUTEJIbHHX
BapMaHTax OCYIEeCTBJIEHMA JIOOOTO M3 BHIIEYIIOMAHYTHX BapMaHTOB
ocymecTBJIeHVsa OQopMyJH (I), B KOTOPOM II0 MeHbIleM Mepe oIuMH X
npencraByasgeT X7, «n» OpelcTaBJdgeT lejijoe umcjgo oT 15 mo 19. B
OOTIOJIHUTEJILHEIX BapMaHTaxX OCYIIEeCTRBJIEHVA BHIEYIIOMSIHYTHX BapMaHTOB
ocymecTBJIeHUa OQopMyJH (I), B KOTOPOM II0 MeHbIeM Mepe oIMH X
npencrarygsgeT X7, «n» OpelcTaBJdgeT lejioe umcygo oT 10 mo 14. B
OOTIOJIHUTEJILHEIX BapMaHTaxX OCYIIEeCTRBJIEHVA BHIIEYIIOMAHYTHX BapMaHTOB
ocymecTBJIeHUS OQopMmyJH (I), B KOTOPOM IIO0 MeHbIeM Mepe oIMH X

npencrapasgeT X7, «n» OpencTaBJgeT lejioe umcjo oT 5 mo 9. B eme
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OIPYTUX OOIOJIHUTEJBHEX BapMaHTax OCYIEeCTBJIEHMS BHIISYIIOMSIHYTHX
BapMaHTOB oOcCymecTBJIeHMsa QopmyJiel (I), B KOTOPOM IIO0 MEeHLIIeV Mepe
onuH X mnpencrarBJsgeT X7, «n» OpelcTaBJgeT Lejioe uMcJo oT 1 mo 4.

B eme OOHOM BapMaHTe OCYMEeCTBJIEHUA IIPelCcTaBJIEHO COeIMHeHM e

CPopmyJiEl (1), B KOTOPOM «n» IIpelcTaBJgeT lejoe umcjgo or 1 mo 35,

5
) B

G® mnpezncrTaBJsgeT I , kKaxnwi W mpencraBjsger O, Kaxowit Y
npencrTaBjsgeT O, IO MeHBIIEM Mepe OIMH X IpencTaBjasgeT X8. B omHOM
OOTIOJIHUTEJILHOM BapMaHTe OCYINeCTBJIeHUSA I[I0 MeHbIleM Mepe OOMH X8
npencraBisgeT -L1-CA. B OIOHOM IOOIIOJIHUTeJIEHOM BapMaHTe
OCyIeCTBJIeHUA IO MeHbIleV Mepe oOOMH X8 mnperncrasBjsgeT -L1-dCA. B
OIOHOM HOTIOJIHUTEJILHOM BapMaHTe OCYMeCTRBJeHMSA IO MeHBIel Mepe
oIMH X8 BmbupailoT M3 -L1-COCHz(R*) u -L1-COCH(R?*)NHCOz-ankmi. B
HEeKOTOPHX BapMaHTax OCYMeCTBJIEHMS TIIO MeHbIleM Mepe OOMH X8
npencraBjsgeT -L1-COCHz (R%). B HEeKOTOPHX BapMaHTax OCYleCTBJIEHUS
10 MeHblleV Mepe oIuH X8 mnpencraBjseT —-L1-COCH (R?)NHCOz2-asIKkmMiI.

B eme OIHOM BapMaHTE OCYHEeCTBJIEHUS IIPeOCcTaBJIEHO COeIOMHeHUe

®opMyJiEL (I), B KOTOPOM «n» MNpedcTaRJAeT lejoe uucjo oT 1 mo 35,

5
) B

G® mpencrTaBJgeT I , kKaxnemt W npencraByigeT O, IO MeHbIeN
Mepe omuH Y IpencrabBigdeT NRig, 10 MeHbllel Mepe oIuH X
npencrapiasgeT X8, IO MeHblleM Mepe onuH X8 mnpemncraryisger -OR®, m RS
n R0 coBmecTHO 00pa3yoT HMKIJI. B OOHOM HOIOJHUTEJLHOM BapMaHTe

OCYMeCTBIIEHU A chopMUPOBaHHHM TMKJI BEIOUpPAT ns:

O, A QO A
N/ N/ \\‘1’&
O/\ ) U/Bi S ..s*j

, u I\\/J . B  HEKOTOPHX  BapraHTax

O\\}'{
T;P)”/’i

OCYMEeCTBJIEHUS COOPMUPOBAHHHIN LUKJ IpedCcTaBJgeT cobon .
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B HeKOTOPEIX BapMMaHTax OCymeCTBJICHUA C@OpMMpOBaHHHﬁ IIMKJI

\\Eﬁ

nIpencraBJigeT cobon T\V/J . B HEeKOTOPHX BapMaHTax

\\\ P\ /\;

OCYMeCTBJIEHUS COOPMUPOBAHHEM LIMKJI IIPeOCcTaBJigseT codom k\/J .
B JjofOo0oM M3 BHIIEYIIOMAHYTHX BapMaHTOB ocymecTBJeHusa dopmysel (1),
B KOTOPOM II0 MeHbIleM Mepe oIMH X OperncTaBjsgeT X8, IpencTaBJieH
elme OIVMH BapMaHT OCYIEeCTBJIEHMA, B KOTOPOM «n» IIpeldcTaBJigeT
nejioe  4UMCJO  OT 30 oo 35. B  OONOJIHUTEJIEHHX  BapMaHTax
OCVYIIECTRBJIEHMA BHIIEYIIOMAHYTEX BapMaHTOB OCYIIECTRJIeHUA DOOpPMYJIH
(I), B KOTOPOM IO MeHbIIeM Mepe OoIMH X IpencTaBjsgeT X8, «n»
IpencTaBJsgeT 1LeJioe uucjJo oT 25 mo 29. B OONOJHUTEJIBHHX
BapMaHTax OCYWEeCTBJIEHVS BHIEYIIOMSIHYTEX BapMaHTOB OCYIEeCTBJIEHUSA
®opMyJiEl (I), B KOTOPOM IO MeHBIIeM Mepe OIMH X IpencTaBjgeT X8,
«N» TIPencTaBJIgeT LeJjioe umcjgo oT 20 mo 24. B  OONOJHUTEJIbHHX
BapMaHTax OCYIEeCTBJIEHMA JIOOTO M3 BHIIEYIIOMAHYTHX BapMaHTOB
ocymecTBJIeHUS OQopmyJH (I), B KOTOPOM IIO0 MeHbIEM Mepe oOIMH X
opencrTarjsgeT X8, «n» OpelcTabBJigeT lejioe umcio oT 15 mo 19. B
OOIIOJIHUTEJILHEIX BapMaHTax OCYIECTBJIEHMA BHIIEYIIOMAHYTHX BapMaHTOB
ocymecTBJeHusa dopmyJel (I), B KOTOPOM IO MeHbIleM Mepe omouH X
opencTaBJsgeT X8, «n» IOpeIcTaBJigeT lejioe udumcjo oT 10 mo 14. B
OOTIOJIHUTEJILHEIX BapMaHTaxX OCYIIECTBJIEHMSA BHIIEYIIOMSIHYTHX BapMaHTOB
ocymecTBJIeHUS OQopMyJiHl (I), B KOTOPOM II0 MeHblleM Mepe oIMH X
opencTaiBisgeT X8, «n» MNpelcTaBJIgAeT lejioe 4YucJo oT 5 mo 9. B eme
OPpYTHUX OONOJIHUTEJILHEIX BaprMaHTaxX OCYIIEeCTRBIIEHMA BHIIEYIIOMAHY THX
BapMaHTOB ocymecTBJIeHrsa dopMyJiel (I), B KOTOPOM IO MeHbIleM Mepe
oouH X ImpelcTaBJdeT X8, «n» NpencTaBJISeT liejloe umcJo oT 1 mo 4.

B eme OOHOM BapMaHTe OCVYIIECTBJIEHUA IIpelCTaBJIEHO COeldMHeHUe

dopMy JIEL (1), B KOTOpOMu L1 IpencraBJigeT
-5—N N—S— =-5—N N—
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q q t 7 q

OPopmyJiel (I), B koTopoM Ll HOpenacTaBJIgeT .

B eme OOHOM BapMaHTe OCVYIIECTBJIEHMA IIpeldCTaBJIEHO COeldMHEeHUe

p

PopmyJiel  (I), B koTopou Ll mOpelcTaBJIAeT q , B
KOTOPOM «pP» COCTaBJfAeT 2, M <«Jd» COCTaBJfgeT 2. B eme OOHOM
BapMaHTe OCYIEeCTBJIEHUA IIPeACTaBJIEHO COeOMHEHMe, B KOTOPOM «pP»
CoCTaBJIAeT 2, M «J» COCTaBJIgeT 2.

B eme OOHOM BapMaHTe OCYIMECTBJIEHMA NPEeICTaBJIEHO COeIMHEHNE

p R6

OopMmyJiel (I), B xoTopoM L1 mpemcTaBJsgerT q .

B eme OOHOM BapMaHTe OCVYIIECTBJIEHMA IIPeldCTaBJIEHO COeldMHEeHMe

p R6

PopMmyJiel  (I), B koTopo¥ Ll mOpencTaBisgeT q , B
KOTOPOM «p» cocTaBjasgeT 1, U «J» COCTaBJdgeT 2. B eme OIOHOM
BapMaHTe OCYWeCTBJIEHUA IIPeOCTaBJIEHO COelMHEHMe, B KOTOPOM «pP»
cocrTaBJjfgeT 2, U «J» cCcocTapJsgeT 2. B elle OIOHOM BapMaHTe
OCYWEeCTBJIEHKA IIpPeNCcTaBJIeHO COeOMHeHMe, B KOTOPOM «pP» COCTaBJISET
3, U «O» COCTaBJIgeT 2.

B eme OIOHOM BapMaHTe OCYIIECTBJIEHUA IIPpelCTaBJIEHO COeldMHeHMe

- _Q1_L4 L5_Q2_ -

OopmyJiel (I), B koTopoM L1 HOpedCTaBJIsET .
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B eme OIOHOM BapMaHTe OCYIIECTBJIEHUA IIPpeldCTaBJIEHO COeldMHeHMe

- _Q1_L4 L5_Q2_ -
®opMyJiel (I), B kKoTopoM L1 mnOpencrTaBJdeT
B KOoTOpoM Q! mpencramBjseT -N(R®)-.

B eme OIOHOM BapMaHTe OCYIECTBJIEHUA IIPeOCTaBJIEHO COeOVHeHUe

-S—Q 1 L4 L5_Q2_ -
OPopmyJiel (1), B KoTopou L1 mOpencTaBJIAeT P
B KOTOpoM Q2 mpencrabBJjsgeT -N(R®)-.

B eme OOHOM BapMaHTe OCVYIIECTBJIEHUA IIpeldCTaBJIEHO COeldMHEeHUe

-5—Q 1— L4 L5_Q2_ -
OopmyJiel (I), B koTopou L1 mpencTaBiaseT p
B koTopol E! mpemcrarBysgeT beHMII.

B eme OIOHOM BapMaHTe OCYIIECTBJIEHUA IIpeldCTaBJIEHO COeldMHeHMe

-5—Q 1 L4 L5_Q2_ -
OopmyJiel (I), B koTopou L1 mnpencTaBJgeT ’
B kKoTopol E! mpemcTamBjseT TeTepoapwl.

B eme OIOHOM BapMaHTe OCYIIECTBJIEHMA IIPeldCTaBJIEHO COeldMHeHMe

- —Q1 E2 N=2—
CopmyJiel (I), B koTopoM L1 HOpemacTaBJIgeT .

B eme OOHOM BapMaHTe OCVYIIECTBJIEHMA IIpeldCTaBJIEHO COeldMHEeHMe

PopmyJiel  (I), B koTopo¥ L1 mOpenacTaBJIfgeT , B

xkoTopor Q! mpencramBJjsgeT -N(RE)-.

B eme OOHOM BapMaHTe OCVYIIECTBJIEHUA IIpeldCTaBJIEHO COeldMHEeHUe

- _Q1@_ —_—

PopmyJiel  (I), B koTopoM Ll nOpelcTaBJIAeT ;, B
KoTopoM E2 1mpencTaBageT  OUPPOJIMI. B eme onODHOM BapHMaHTe
OCYIMEeCTBJIEHUA MpelcTaBJIeHO coeluHeHue QopMyJikl (I), B KoTopou E2
npencraBjdeT MWMMIA30JMII. B elle OOHOM BapMaHTe OCYIeCTBJIEHUI
npencTaBJIeHO coeluHeHMe OQopMyJitl (I), B KoTopoM K2 mnpelcTaBigeT

TPMa3MHWII . B ele OIOHOM BaplMaHTe OoOCymeCTBIJIEHMA IIpeaCcTaBJIEHO
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coemmHenue dopMmyJsil (I), B KoTopol E2 mpencrTaBjgeT MUMUIASOJIMII.

B eme OODHOM BapMaHTe OCYIECTBJIEHUA IIPEenCTaBJIEHO COeOMHEHUe
OopmyJiel (I), B koTopou W mnpencrarisgeT O, u Y OpencraejseT NH.

B eme OODHOM BapMaHTe OCYIEeCTBJIEHUA IIPenCcTaBJIeHO COeOMHEeHUe
QopmyJsiel (I), B koTopod W mnpencraBjserT O, m Y mnpencrabjsgeT NRIO,
B eme oOHOM BapMaHTe OCYUEeCTBJIEHMA NPelCcTaBJIEHO COelMHeHNe
QopmyJiel (I), B koTopou W npenmcrarisgeT O, m Y npencraBjseT NRIO,
npuueM R0 m X8e coBMecTHO 00pas3ylonT LMUKJI. B eme OIHOM BapMaHTe
OCVYIMECTBJIEHUA TIpelCTaBJIeHO coenarHeHMe OopMyJitl (I), B KoTopom RIC

" X8e COBMECTHO COCTaBJIAT CTPYKTVYPY, BHOPAHHYO "3

|
O\J
——P—— T==O
N
mnm A’:{

B eme OIOHOM BapMaHTe OCYIIECTBJIEHUA IIpeldCTaBJIEHO COeldMHeHMe

3 R23 O

S

OopmyJiel  (I), B koTopow Lll mperncrarider . B eme

OODHOM BapMaHTe OCYWEeCTRJIEHUA IIPpencTaBJIeHO coeluHeHre OOpPMYyJIH
RZ 0 R1 R1
X ,P\ N-R%-N-¢-
(I), B xoTopom Ll mpencraBjyger . B eme onmHOM
BapMaHTe OCYMeCTRBJIEHMS I[IpelcTaBJIeHO coeluHeHue OdopmyJe (I), B
R23 sto R1 R1
» ~N-R%-N-$
0~
g Tl Q 24
KOTOpOoun npencraepjgeT n R npencrTapjgeT
Co—-Cy—alyIKmJIeH. B elle OOHOM BapMaHTe OCYIMEeCTBJIEHMS IpelcTaBJIeHO
coeIMHeHue dopMy JIE (1), B KOTOpOM L1l IpencTaBJIigdeT
1 1
R23 st? R R
1SR N-R24-N-}
Q M B KOTOpPOM R2? mnpemcTaBJigSeT DSTUJIEHOBLHIL WJIU
IPONMJIEHOBEI (paTrMeHT, M Rl mOpemcraBjgeT aToM BoOIopoIa WU
MeTWUJI. B eme OIIHOM BapMaHTe OCYIIeCTBJIEHNA IpencTaBJIeHO

coeIMHeHue QOopMy JIE (1), B KOTOpOM Ll pencraBJjigeT
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R23 R23 9 H (0]

‘}LLXO/ RQ_[{]\HI\I}]/‘ILL

R4
H B elre OOHOM BapMaHTe OCYyIIeCTBJIEHNA

npencTaBJIeHO coelMHeHMe OQopmyJiel (I), B koTopou Ll mpenmcrariger
R23 R23 (I)I H (0]

T

R4
H u R?Y mpencTaBigeT aToOM BOOOpoIda MM MeTuJI. B

elre OIOHOM BaplMaHTe OCyImeCTBJIEHMA IIpengCcTaBJIEHO COeIMHeHN e
R23 R23 (I? C|H3 @)
/P_N\)J\
20N N;%
Q 1

QopMmyJiel (I), B koTopolu Ll mpencraBider .

B eme OIOHOM BapMaHTe OCVYIIECTBJIEHUA IIpelCTaBJIEHO COeldMHeHUe
P

QopmyJsiel (I), B kxoTopor L3 mpemcraBJjgeT q . B eme

OIOHOM BapMaHTe OCYUWeCTRJIeHUd IIpeldCcTaBJIEHO cCcoelrHeHVe OQOpMyJIE

Py
N
(I), B xoropom L!13 mpenmcraBjseT q M B KOTOPOM «p»
COCTaBJIfAeT 2, M «JI» cocTaBJjsgeT 2. B eme oOXOHOM BapMaHTe

OCYIMECTBJIEHUA TIPEelCTaBJIeHO coenrHeHme OopMyJiel (I), B KoTopom Li3

IIpenCcraBjidaeT q n B KOTOpOﬁ «KpP>» CoCTarJIdAeT 2, u
«Kg» coCcTaBJideT 3. B eme OIOIHOM BapMmaHTe OCymeCTRBJIECHNA

npencTaBJIeHO coeluMHeHMe OQopmyJisl (I), B kKoTopou L3 mpencrTaBiger
P R6

q . B eme OIOHOM BapuaHTe OCyIeCTBJIEHU S

npeIncTaBJIeHO coeIrHeHMe Oopmysn (I), B koTopo¥ LI° mpemcraBiseT
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p 6
q ; «P» U «J» He3aBUCHMMO BHOMpawT M3 1 WK 2, U
R® rmpencraBjgsger CHs. B eme OODHOM BapMaHTe OCYIEeCTBJIEHUA

npencTaBJIeHO coeauHeHre O®opMyJinl (1), B koTopou L3 mpencrariser

p s

q t
. B ele OIOHOM BapmaHTe OCymeCTRBJIECHMA

npencTaBJIeHO coeluMHeHre OdopmyJiel (I), B koTopou L3 mpencrTaBigerT
P S

U «P», «I», «S» U «L» He3aBUCHMMO BHOUPAKT
3 1 miam 2. B eme OOHOM BapMaHTe OCYIMEeCTBJEHMA TIPelCTaBJIEHO
coemuHeHre Q®opMyJiEl (I), B KOTOpoM (Q mpencrTaBageT X1. B eme
OOHOM BapMaHTe OCYIMEeCTRJIEHUA IIpPenCcTaBJIeHO coeluHeHVe OOpPMYyJIH
(I), B koTopoM R23 mpencrTaBjigeT aTOM Bomopoma, MeTuj, Wi ofe
TPYIONE R23 CcOBMeECTHO 00pasyilT UMKJIIONPONWJILHOE, UIUMKJIOOYTUIILHOE,
UUKJIOIIEHTUIJIBHOE  WJIM  LUUKJIOTEKCUIILHOE KOJILLIO . B eme  OOHOM
BapMaHTe OCYMeCTBJIEHMSA IpPeOCTaBJIEHO coenuHeHue OopMmyJiel (1), B
KOTOpOM R23 mpencTaBjigeT aToOM BOIOPOIAa WMJIM METWJI.

B eme OIHOM BapMaHTEe OCYIECTBJIEHUA IPeOCcTaBJIEHO COeOVHEeHUe
PopMmyJiel (I), B KoOToOpoM Q mpemcTaBjisgseT X2. B elle OIOHOM BapMaHTe
OCyIEeCTBJIeHUA MNpeldCTaBJIeHO coeauHeHMe OOopMyJiEl (I), B KOTOpou Q
nperncraBidgeT X3. B eme OIOHOM BapMaHTe OCYIeCTBJIEHUSA
OpencTaBJIeHO coenuHeHMe OQOopMyJIHL (I), B KOTOpOM (Q IMIpeInCcTaBJIsgeT
X4. B eme OOHOM BapMaHTE OCYINECTRBJIEHMA IMPelCTaBJIEHO COelVHEeHNE
PopMyJiel (I), B KOoToOpoM Q mnpemcTakjasgeT X5. B eme oIHOM BapHuaHTe
OCYMeCTBJIEHUA OpedcTaBJIeHO coelIuHeHMe OQopMmyJH (I), B KoOTopou Q
npencraBisgeT X6. B emne OIOHOM BapMaHTe OCYyIeCTBJIEHUA
IpencTaBJIeHO coenuHeHMe OQOpMyJIHL (I), B KOTOPOM (Q TpPenCTaBJISEeT
X7. B eme OOHOM BapMaHTE OCYIHECTRBJIEHMSI IPeNCTaBJIEHO COelVHEHNE
OopmyJiel (1), B KOTOpPOM Q MHNpencTaBjisgeT X8.

B eme OIOHOM BapMaHTe OCYIIECTBJIEHMA IIPeldCTaBJIEHO COeldUMHeHMe
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PopMyJiEl (I), B KOTOpoM Z° mpencTabjyder C(R23),0P(=0) (OH)2. B eme
OIIHOM BapMaHTe OCYHmeCcTBJIEHUA [IpelCcTaBJIeHO coedrHeHue OQOPMYJIH
(I), B xOoTOpOM¥ R23 mpemcTaBJISeT aToOM BOIOpPOIA.

B eme OOHOM BapMaHTe OCYMEeCTBJIeHMS IpeIdCcTaBJIeHO COoeIdMHeHUue
PopmyJiel  (I), B KOTOpPOM Z5 mHOpencTaBJsgeT (L11) = (R1%), wm RIS
opencraBjigeT C1—-C3o—aJIKkmJi, C1—-Czo—aJIKMJIIKapOOHWII, C2-C3z0—
AJIKMIJIOKCUKAPOOHMJI, MM 3-18-UJIeHHH aJKOKCUAJKUIKAapOOHMII. B ele
OIHOM BapMaHTe OCYmeCTBJIEHUS I[IPelCTaBJIeHO coearHeHre OQOpPMYJIE
(I), B koTopom Z° mpexncraBjdger (L1l)-(R1®), m R!® npenmcraBjsger Co-—
C3z0—aJIKMJIOKCHKApPOOHMJI. B  eme OOHOM BapMaHTe  OCYMeCTBJIEHUA
npencTaBJIeHO coeluHeHMe OQOopMyJitl (I), B KOTOpPOW Z° IIpelcTaBJIgeT
(L1l) — (R13), " R15 BHIOUPAT "3 -C (=0) OCH2CH,0H, -
C (=0) OCH2CH20CH2CH20H wmymm  —-C (=0) OCH2CH>OCH2CH2OCH2CH20H.. B eme
OIIHOM BapMaHTe OCYmeCcTRBJIEHUS TIIpelCcTaBJIeHO coearHeHre OQOpPMYJIIE
(I), B KoTOpOM Z° mpenmcrTabjgeT (L1)-(R1%), m RIS mpenmcramigeT -
C (=0) OCH2CH20CH2CH>0OCH2CH20H.

B emme OJOHOM BapMaHTe OCYMeCTBJIeHMS IpelacTaBJIeHO CcoeIrHeHUue
PopmMyJiel  (I), B KOTOPOM Z° MOpencTaBJIgeT (L) = (R1%), wm RI®
IpencTaBJigeT NPOHMKAKMMY B KJIETKY NeNTun. B eme OOHOM BapMaHTe
OCYImEeCTBJIEHUA MpencTaBlIeHO coemuHeHMe OopmyJsiel (I), B KoTOpom RYS
IpencTaBJigeT [IPOHMKAKIMUM B KJIETKY I[IelNTUl, ¥ [IPOHMKAIUM B
KJIETKY DenTun CBsA3aH yepes JIMHKEP, [IPOMU3BOOHEM oT
AMMHOKAIIPOHOBOM KMCJIOTEH. B eme OOHOM BapraHTe OCYIeCTBJIEHUS
npeIncTaBJIeHO coeIrHeHMe Oopmysun (I), B KoTopo¥ RIS mpemcraBiseT
NPOHVKAKIUNY B KJETKY I[elTUI, U IIPOHUKAKIUY B KJIETKY I[IelTur

CBA3aH gepes JIMHKEP, HpOMBBOHHBIﬁ oT aWHOKaHpOHOBOﬁ KVCJIOTEI,
H
RS N 0
NM{
5 H 0 /\I“
BKJIOUAKIMI CTPYKTYPY : .

B eme OIOHOM BapMaHTe OCYIIECTBJIEHUA IIpelCTaBJIEHO COeldMHeHUe

QopmyJiel (1), B KOTOPOM Z° BHOMUPAWT M3:
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B eme OOHOM BapMaHTe OCVYIIECTBJIEHMA IIpeldCTaBJIEHO COeldMHEeHMe

QoMY JIEL (1), B KOTOpOM Z> IpencraBJideT
0] E N N-(? 0] O
/—0—P—
I VAR NIV NVl NP
HsC™ "CHj

B eme OOHOM BapMaHTe OCYMECTBJIEHMSA NPeICTaBJIEHO COeIMHEeHMe
PopmyJiel (I), B KOoTOpOM Z° mpencrarBjygeT - (Lil)- (L15) - (R6) .

B eme OIOHOM BapMaHTe OCYIIECTBJIEHUA IIpelCTaBJIEHO COelOUMHeHUe

23 p23
R R20 %
dopMmyJiel (I), B koTopolu Ll mpencrarjdger Q

B eme OOHOM BapMaHTEe OCYIECTBJIEHMA NPeNCTaBJIEHO COeIMHEeHMEe
RZ0O R R’
X Fi N-R%-N-¢-
OopMmyJil (I), B koTopoM Ll mperncrarjder .
B elmle OOHOM BapMaHTe OCYIEeCTBJIEHMA NpenCcTaBJIEeHO COelMHeHMe
RB R 230 R1 R1
> P N-R2-N-
Popmysiel (I), B koTopoM L!! mpencrabiferT Q u R24
npencrabyisgeT Cz-Cy-aJIKMJIEH. B eme OIHOM BapMaHTEe OCYMEeCTBJIEHUA

NpeIncTaBJIeHO coeIrHeHMe OQopmysun (I), B kKoTopow Ll mpemcraBiserT

R23 o R1 R1

X P N-R%-N-$

M B KoTopoM R2* mpemcTaBJISeT STWJIEHOBHEM WU
IPONMJIEHOBHY dpaTrMeHT, ¥ Rl mOpemcrTaBjasgeT aToM BOIopola WM
MeTHJI.

B eme OIOHOM BapMaHTe OCYIIECTBJIEHUA IIPpelCTaBJIEHO COeldMHeHUe

23 p23
Vel
4
QopmyJiel (I), B koTopou Ll mpemcraBjserT RPH . B eme
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OIOHOM BapMaHTe OCYUWeCTRJIeHUd IIpeldCTaBJIEHO CcoelMrHeHVe OQOpMYyJIE

R23 R23 9 H 0O

3}( O/P\Q—N \%J\N}Q

R4
(1), B KOTOpOMn Ll  mpencraBJggeT H nm R4

npencraBjigdeT aToM Bomoponoa MWiIM MeTuJ. B emlle OOHOM BapuaHTe
OCyIeCTBJIEHUS MpencTaBlieHO coenOuHeHue OopmyJss (I), B koTopom Lt!
R23 R23(I? CI:H3 O
M r-n L
o N
Q |

IIpeaocTraBjidaeT H . B ele OIOHOM BapHraHTe

OCYMEeCTBJIEHUA TIpelCcTaBJIeHO coearHeHMe OopMyJitl (I), B KoTopom L13
p

IIpenocraBjideT q . B elle OIOHOM BapHraHTe

OCYIMEeCTBJIEHUA TIpellcTaBJIeHO coenarHeHMe QopMyJitl (I), B KoTopom Li3

IpencTaBJigeT q M B KOTOPOM «pP» CoOCTaBJAeT 2, U
«a» COCTaBJIAET 2. B eme OOHOM  BapMaHTe OCYIIeCTBJIEHNHA
npencTaBJIeHO coeauHeHre O®opMyJin (1), B koTopou L3 mpencrariser

p

q n B KOTOpOﬁ «pP>» CcocTaBJIdeT 2, u «d» cCcocTaBJIideT

3. B eme onHOM BaplMaHTe OCYmeCTBJIEHMA IIpelCTaBJIEeHO COeIMHEHNe

p

®opmyJsiel (I), B koTopou LI° mpenmcraBjseT q . B eme
OOHOM BapMaHTe OCYMeCTBJIEHMS [IPedCTaBJIeHO CcoedrHeHre OQOPMYyJIE

p RO

(I), B xoTopom L3 mnpemcramBjserT q , KP» U «g»

He3aBMCHMMO BuOupaioT u3 1 uimm 2, u R® npencraBiger CHs. B eme
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OIOHOM BapMaHTe OCYUWeCTRJIeHUd IIpeldCTaBJIEHO CcoelMrHeHVe OQOpMYyJIE

P s

(I), B xoTopo¥ LI3 mnpenmcraBjseT . B eme

OODHOM BapMaHTe OCYUWeCTRJIEHUA IIpelcTaBJIeHO coeluHeHre OOpPMYyJIH
p s

(I), B xoTopor LI3 mpemcraBJjsger 4 t U KP», «a»,

«S» U «t» HezaBUCKMMO BHOMpawT M3 1 miam 2. B elle OOHOM BapuaHTe
OCYMeCTBJIEHUA OpedcTaBJIeHO coelIuHeHMe OQopMmyJH (I), B KOToOpou Q
npencraBisgeT X1. B emne OIOHOM BapMaHTe OCYyIeCTBJIEHUA
NpeIncTaBJIeHO coeIrHeHMe Oopmysn (I), B KoTopo¥ R2?3 mpemcrTaBiseT
aToM BOIOpPOIa, MeTWu, Wi o0e Tpynnu R?3 CcoBMeCTHO o0O0pas3yoT
LIUKJIONIPOIUIJIBHOE, UUKIJIOOYTUIILHOE, UUKJIOIIEHTUIIEHOE VI
IMKJIIOTEKCUJIBHOE KOJIBLIIO. B eme OOHOM BapMaHTe OCYIEeCTBJIEeHUA
npeIncTaBJIeHO coelrHeHMe OQopmysun (I), B KoTopo¥ R?3 mpemcrTaBiseT
aToM BoIOoOpoLa MM MEeTWJI.

B eme OODHOM BapMaHTe OCYIUECTBJIEHUA IIPenCcTaBJIeHO COeOMHEeHUe
OPopmyJiEl (I), B KOTOpOM Q mnpencrarjigeT X2. B eme oOOHOM BapuaHTe
OCYWECTBJIEHUSA [IpPelCcTaBJIeHO coeluHeHMe OQopMyJitl (1), B KOTOpoM Q
npencraBidgeT X3. B emne OIOHOM BapuaHTe OCYIIeCTRBJIEHUA
npeIcTaBJIeHO coeIMHeHMe dopMmyJiEl (I), B KOTOpOM Q MHOpeAcTaBJIgeT
X4, B eme OOHOM BapMaHTe OCYIECTRJIEHUS IIPeOCTaBJIEHO COeOMHeHMe
PopMmyJiel (I), B KoTopoM Q mnpemcTabBjiseT X5. B emle OIHOM BapMaHTe
OCYyIEeCTBJIeHUA MNpPpeldCTaBJIeHO CcoeauHeHMe OOopMyJiEl (I), B KOTOpou Q
nperncraBidgeT X6. B eme OIOHOM BapMaHTe OCYyIeCTBJIEHUSA
OpeICTaBJIEHO coeIMHeHMe OopMyJH (I), B KOTOpPOM Q MHOpedcCTaBJISgeT
X7. B eme OOHOM BapMaHTe OCYWECTBJIEHUS IIPEeOCTAaBJIEHO COeOMHeHUe
OopmyJiEl (1), B KOTOpPOM Q MHNpencTaBjisgeT X8.

B eme OOHOM BapMaHTe OCYIECTBJIEHUA IIPEeNCTaBJIEHO COeOUMHEHUE
PopmyJiel (I), B KOTOpOM Z° mnpezncraBjsger - (Lil)-(L1%)-(R'%), m L1
BHOMpPawT M3 — (C1—Czp—aykuijieH)-C (=0) - uau - (Cr—Czp—ajkokcu) -C (=0) -
. B eme oOHOM BapMaHTEe OCYIECTBJIEHUA IIPenCcTaBJIEHO COeOMHEeHUe

OopmyJiel (1), B KOTOpOM Z° mperncraBjser - (Lil)-(L1%)-(R%), m L1
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BHOMpPawT M3 — (C2—-Czp—ajkokcu)-C(=0) -.
B eme OOHOM BapMaHTe OCYMECTBJIEHMSA NPeICTaBJIEHO COeIMHEeHMe
PopmyJiel  (I), B kKOTOpoM Z4° mnpexncraBiser - (Li1)-(L1%)-(Ri%), wu

IpenCcTaBJIEHO CTPYKTYypOM

NHCO,Et
0
H
(0] .S
N\“/ ~"Ng \//\O/”\l\ﬂ::j o
0 o)
N\W/\\/ﬂ\o4”\¢/ ZTéo
’ )
|
Q—H=0
O
N

B KOTOPOW Tpylna «A» OIpeIacTaBJseT aMMHOMETWUIMPOBAaHHYIO
[IOJIUCTUPOJIEHYID CMOJTY .

B eme OIOHOM BapMaHTe OCYIECTBJIEHMS [NPelCTaBJIeHO COeIMHeHMEe
QopmyJiel (I), B koToOpoM Z° mpencraBiyaser - (L) - (L) -(R!%), mu RI®
IpedCTaBJIEH CTPYKTYpPOU

NHCOEt

o)

\n/o\/\s/s\/\OJ\N /\

0 I\/N\ﬂ/\ﬁe’f

O

H
N

, B KOTOpOM
Tpymrna «A» I[OpencTaBJIgeT  aMMHOMETUIIMPOBAHHYID  TOJIMCTUPOJIBLHYIO
CMOJTY .

B eme OOHOM BapMaHTe OCYIIECTBJIEHUA IIpeldCTaBJIEHO COeldMHeHUe

PopMyJiEl (I), B KoTopoM Z° mpemcTaBjuder - (Lil)-(L13)-(R1%), m Li°
IpeldCTaBJIeH CTPYKTYpPOMU S

B eme OOHOM BapMaHTe OCYMeCTBJIEHUSA [IpelCTaBJIeHO COeIOMHeHUe
dopMyJiel (I), B kKOTOpoM RlZ mpencTaBideT 2JIEKTPOHHYK Hapy.
B eme OOHOM BapMaHTe OCYMEeCTBJIEHUSA [IpelCTaBJIeHO COeOMHeHHUe

dopMmyJiel  (I), B koTopoM RI3 mpenmcraBiser Ci1-Czo—ajkwui, u Ri2
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npencrarBjsgeT Ci—-Ce—alIkMjl. B eme OOHOM BapMaHTe OCyleCTBJIEHUS
npeIcTaBJIeHO coeIrHeHMe OQopmysu (I), B kKoTopo¥ RI® mpemcraBiseT
MeTWJILHYI Tpynmny, M RiZ mpencraBjseT MeTUJILHYID ITPYyINny.

B eme OOHOM BapMaHTe OCYMEeCTBJIeHMS IpeIdCcTaBJIeHO COoeIdMHeHUue
PopmyJiel (I), B koTopoM RI3 mpemcraBiigeT aToM BOOOpOIaA.

B eme OOHOM BapMaHTe OCYHeCTBJIeHMS NpeIdCTaBJIEHO COeOMHEeHUE
PopmyJiel (I), B koTopol RI3 mpemcraBisgeT Ci1-Cszo—ajIKMJI. B elle OOHOM
BapMaHTe OCYmeCTBJIEHVS IIPelCTaBJIeHO coenuHeHre O¢opmyJel (1), B
xkoTopom RI3 mpencrarBasger Ci—-Cio—alkmjl. B eme OOHOM BapMaHTe
OCYIMEeCTBJIEHUA TIpelCTaBJIeHO coearHeHMe OopMyJitl (I), B KoOTopom RI3
npencraBiasgseT Ci—Ce—alIkmjl. B eme OOHOM BapMaHTe OCyMeCTBJIEHUS
npencTaBJjieHO coeluHeHue OQopMmyJsi (1), B kKoTopo¥ RI13 BrOupaoT wu3
IPEeHUJILHOTO, TepaHuUJILHOTO, bapHe3MILHOTO VI
TepaHUJITepaHMJILHOTO OCTaTKa.

B emme OIOHOM BapMaHTe OCYMeCTBJIeHMS NIpeacTaBJIeHO CcoeIarHeHUue
®opmyJsiel  (I), B KoTopow RI3 mpemcraBjgeT MNPOHMKAKIUN B KJIETKY
nenTus.

B emme OIOHOM BapMaHTe OCYHMEeCTBJIeHMS IpeIdcTaBJIeHO CcoeldVHeHUue
QopmyJsiel (I), B koTopo¥ R!?® mnpemcraBigeT TYaHUOUHUIILHYID WU
AMUIOVHUIILHYO TPYINy.

B eme OIOHOM BapMaHTe OCYMeCTBJIeHMS NpeIdCTaBJIEHO COoeOMHEeHUEe
PopmyJiel (1), B kKoTopoM RI3 mpemcrarisgerT C3—Cg—LUMKJIOAJIKMII.

B eme OOHOM BapMaHTe OCYMEeCTBJIEHMS NPencTaBJIEHO COeOMHeHUe
PopmyJisl (I), B koTopor RI3 mpemcramigeT Ci1-Czo—alIKMIKaApOOHMII. B
eme OOHOM BapMaHTe  OCYMEeCTBJIEHMS MPencTaBJIeHO  COeIuHeHMe
dopmyJiel (I), B koTopou RI3 mnpencraBager Ci-Cis—aJKMJIKapOOHMII. B
eme  OJHOM BapMaHTe  OCYMEeCTBJIeHMS M[pelcTaBJIeHO  COeIuHeHMe
PopmyJiel (I), B koTopoM RIS mpemcrariger Ci—-Ciro—alIKMJIKapOOoHMII. B
eme  OJHOM BapMaHTe  OCYHMEeCTBJIeHMS MNpelcTaBJIeHO  COoeIuHeHMe
QPopMmyJiel  (I), B koTopol RI3 mpemcraBiger Ci1-Cg—alIkKMJIKapOoHMII. B
eme  OJHOM BapMaHTe  OCYMEeCTBJIeHMS [pelcTaBJIeHO  COoeIuHeHMVe
QopMmyJiel  (I), B koTopol RI3 mpemcraBidgeT Ci1-Cs—allkKuJIkapOoHMII. B
eme  OIOHOM BapMaHTe  OCYHMEeCTBJIeHMS IpelcTaBJIeHO  COoeIuHeHMre
PopmyJiel (I), B kKOoTopoM RI3 mpernmcraByisger Ci-Cs-alruikapboHMy. B
eme OIOHOM BapMaHTe  OCYHMEeCTBJIeHMS IpedcTaBJIeHO  COoeIMHeHMe

OPopmyJiel (I), B kKoTopol RI3 mnperncraByisger Ci-Co-alkuijkapboHmy. B
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eme  OJHOM BapMaHTe  OCYMEeCTBJIeHMS IpelcTaBJIeHO  COoeIuHeHMre
QopmyJiel (I), B kKoTopo¥ RI3 mpemcrarigeT Ci-alKMIKapOOHMII. B eme
OIIHOM BapMaHTe OCyUeCcTBJIeHUS I[IpelCTaBJIeHO coedrHeHUe OOPMYJIH
(I), B xoTopo¥ RI3 mpemcramBjser CH3CO-.

B eme OOHOM BapMaHTe OCYHeCTBJIeHMS IpeIdCTaBJIEHO COoeOMHeHUe
QopmyJsiel (I), B kxoTopod RI3 mnpencraBisger Ci-Cis—alIKMIKapOOHMII. B
eme OOHOM BapMaHTe  OCYMEeCTBJIEHMS [IPencTaBJIeHO COeIMHEeHMe
PopmyJiel (I), B kxoTopon RI3 mpencramisgeT Ci—-Czo—alIKMJIOKCUKAPOOHWII.
B eme OOHOM BapuaHTe OCYMEeCTBJIEHMS I[IPelCTaBJIEHO COelIMHEeHUe
QopmyJiel (I), B koTopol RI? mpencramisgeT Ci—-Cio—alIKMJIOKCUKAPOOHWII.
B eme OOHOM BapuaHTe OCYMeCTBJIeHMS I[IPelCTaBJIeHO COoelMHeHUe
QopMmyJiel (I), B kxoTopol RI? mpencramigeT Ci—-Cio—alIKMJIOKCUKAPBOOHWII.
B eme OOHOM BapuaHTe OCYMeCTBJIIeHMS I[IpellCTaBJIeHO CoelMHeHUe
QopmyJiel (1), B kKoTopou RIS mpencraBageT Ci1—-Cs—aJIKMJIOKCUKAPOOHMII.
B eme OOHOM BapuaHTe OCYMeCTBJIeHUS I[IPellCTaBJIeHO CoelMHeHUe
QopmyJiel (1), B KoTopow RIS mpencraBageT Ci1—Cs3—aJIKMJIOKCUKAPOOHWMII.
B eme OOHOM BapuaHTe OCYIMeCTBJIeHUS I[IpellCTaBJIeHO COoelMHeHUe
PopmyJiel (I), B kKoTopol RI3 mpenmcraBigeT Ci-aljIKMIJIOKCUKaApOOHMJI. B
eme  OIOHOM BapMaHTe  OCYHMEeCTBJIeHMS IpedcTaBJIeHO  COoeIMHeHMre
PopmyJiel  (I), B KoTopol RI3 mpenmcrariger CH:;:0OCO-. B eme OOHOM
BapMaHTe OCYIeCTBJIeHMS I[IpelCTaBJIeHO coeOuHeHNe OopMyJH (1), B
koTopor RI® mpemcraBiger -C(=0)0CH2CH20H, -C (=0)0CH2CH,OCH2CH20H,
miu —C (=0) OCH2CH20CH2CH20OCH2CH20H.

B eme OOHOM BapMaHTe OCYMEeCTBJIEHMS IPeacTaBJIEHO COeaMHeHUe
®opmyJiel (I), B koTopo¥ RI3 mpemcrarisger -C(=0)NHR?!., B eme OIHOM
BapMaHTe OCYmMeCTBJIEHVS TIIPelCTaBJIeHO coeauHeHMe O¢opmyJel (1), B
xkoTopor RI3 mpencrariager —-C (=0)NHR2!, u RZl mpepncraBjsgeT MeTUII.

Tabamua 1 [OpelncTaBJgeT, TOJILKO B KauvecTBe IIpUMepa,

moxkasaTeJIbHEEe CBA3U IJIS coeOMHeHMM QopMyJH (I) .
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[lokaBaTellbHEE MeXCyObeOMHMUUYHEE CBaB3M (X-IpyIims)

Tabimiia 1

5
{
WZT—X
Y
oj/B
N\Rm |
I n
R13
No. X
s 3
\
2 -%—N NH
__/
/ \ O
3 -E—N N
__/
4 —%—N N—
__/
7 \ o
-S—N N
5 % HN  +
/ 2>§Mh
NH
O\\ / A
6 O/P\N/\ <
O\\%
7 o'P\N/ffi




8 ocz‘\? \N/}é\
SR
| +O0 % §
HS
10 %—NG\O
% N NH O
11 K O BN
o
I
12 % N\/\N\
13 -%-N\
H ¥
\_\_\_
15 —E—NQN Hy
16 —%—ND—NQ
17 -é—N<:>7N{|
18
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. O

21 E_NCNJ

22 E—NDN

: +O0
3

25 @

26 % NS

27 _E_NQNH O

S
: RO,
. O~




30 _/ AN
O~
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Q d
e \
: -G
/O
e Y
33 Q O o/
/O
34 _/
35 _ \_/ i l F,
. -é—l\\_/N c
O~
a
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38 O o
O QU

39 K O 3
O QL

40 g O o
OO

41 4 O CI
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42 d O O/CFS
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O QL
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46 % NS
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56 —%—N N 0
N
57 -%—N ‘N—</N 3
53 _E_N NN\ /
> __/ N
\
59 -§—N‘ N
__/
60 -%—N N NH
__/
§ I\ O
-S—N N
OH
o}
— o)
-§—N N
62 / o)
OH
/ \ O
—§—N N
63
\
Na /\ N
N
/ \ O
4 -?-N N
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66 N
\O/
+
67 -%—N\/:>—N/—
\
68 —§—N N—CA
_/ CA = xoJjar
69 —§—N N—dCA
S/ dCA = mesoKCcHUXOoJIaT
H&\
70
+Ot
H
o
P QA
71 \_/ J+
+O5. g
. O)/\/\/y /Q
P
&)
73 -N(H) CH,CO-H
74 -N (CHs) CH-CO»H
75 -N (CH,CH;) CH-CO-H
76 -N (H) CH-CH-.CO>H,
77 -N (CH;) CH-.CH,CO-H
OH
78
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OH
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/—\ NH
116 —%—N\_/N
NH»
_;_N/_\N
117 N, _\_“Q
)
118 N, _\—Nﬁ\
119 §‘N©N_\_N2\
120 §_N®N_\_\
HN—
121 _é_NC>7NH .
NH
. -;—N/\:>—NH
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—§—N/\:>7NH
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146 § N\_/N
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155 _%_N/ N O \/\O/\/O\/\OH
156 § Q—NNO\/\ONO\/\OH
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166 _é_NQN%
167 ‘§'©—>/\

168 -g—N/\:>—N{4
CA

169 -E-NC>7N{4
dCA

170
4

171 /\:>7)\_/
/‘; O

B. Onuromeps cC MO,]IM@MLIMPOBaHHm/IM KOHLIEBEIMM I'PYIIIIaMMA

Kakx OBJIO OTMEeUeHO  BEHIIE, HacToAmee M300peTeHMe  TakKxe
opencrTaBJgeT OJIMTOMEP, BKJIOYAKMMUNY MOOUIUIMPOBAHHEE  KOHIIEBLHIE
TPYINE. SBagBUTeNM OOHapyXmuiIM, uUTo Mooubukaums 3'- u/muigm 57 -
KOHIla OJIMT'OMepa Pa3HOoOOpasHEMM XUMMUUECKMMM OparMeHTaMM Cco3OaeT
DoJiee OJIaTonpPUATHEE TepalrlepTUUeCcKre CBOMCTBa (HampuMep,

YCMJIEHHYK IOCTaBKYy B KJIIETKY, AaAaKTMBHOCTDB I/I/I/IJ'H/I pacripeneJieHrie B

TKAHAX, " T.O.) OJINTOMEPOB. B pazHooBpas3HEX BapraHTax
OCyIeCTBJIEHU I MOIOVOMLIMUPOBAHHEE KOHIIEBEIE TP YIIIIE BRJIOU AT
TUOPO OO OHE bparmenT, TOT A Kak B OIPYTUX BapraHTax
OCYyIEeCTBJIEHU I MOIOVOMUIMPOBAHHEE KOHILIEBEIE TP YIIIE BRJIOU AT

TUAPOOUIILHEM dparMeHT. MoauduUIMpOBaHHHE KOHIEBHE TPYINIE MOTYT
IPUCYTCTBOBATEL C OINMCAHHEIMM BHIIe CBA3AMM MM Ges HuUX. Hamnopumep,

B HEKOTOPEX BapMaHTaX OCYyIeCTBJIEHMA OJIMI'OMEPE BRKRJIIOWYAKT OIOHY WMJIIM
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BoJjiee  MOOMOUMUMPOBAHHHX  KOHIIEBHX TPpynn ¥ MOOUOUIIMPOBAHHEE
MexXCyOBeOIMHVUHEE CBA3M. KoMOMHaALMM MOOMOUMUUMPOBAHHHX KOHIIEBHX
TPyl ¥ MOOMOUMUMPOBAHHHX MEeXCYOBeIMHUUHEIX CBA3elM Takxke IpUIalT
olmromMepaM 0OoJiee OJaTONpUATHHE TepalleBTUMUEeCKMe CBOMCTBa. B
HEeKOTOPHX BapMaHTax OCYMeCTBJIeHud MOOUOMUIMPOBaHHasA KOHIeBad
TpyIla OpeacTaBjseT coboM I[IepeHOCUMK IIelTHUIOB, Kak 3Iechb
OIIMCHBAaEMHN .

B eme omOHOM BapMaHTe OCYIEeCTBJIeHUS IMIPeOCTaBJIEHO COeOMHeHUe

R23 R23 (I)I

PopmyJiel (I), B koTopoM Lll mpenmcramBjsger Q . B eme omHOM
BapMaHTe OCYIECTBJIEHMS MpenCTaBJIeHO cCcoelIMHeHMe OQopMyJiel (I), B

RZO R’ R'
X ,P\ N-R#-N-$-

koTopol LIl mnpemcraBigeT . B eme omHOM BapmMaHTe

OCYIMEeCTBJIEHV A TPencTaBJIeHO coenuHeHue O®opmyJsu (I), B koTopom Lil

R%ngo R1 R
o O,P\ N-R24-N-$-
npencraBjsgeT Q n R24 mpepncraBjsgeT Co-Cs—ajIkmMJieH. B

eme OIOIHOM BaplMaHTe OoCymeCTBJIEHMA InpeoncraBJIEHO COelllMHeHNE

RBRBO W W
24,
“a.,‘LO,P\NR NS
QopmyJsiel  (I), B kKoTopowm L' mpemcraBjsserT Q n B

koTopoM R24 mpeIcTaBJIgeT STUIIEHOBHM MM NPONMUJIEHOBHM bparMeHT, U
Rl mpencraBjseT aToM BOIOPOIa WMJIM MeTUJI. B elle OOHOM BapuaHTe
OCYIMECTBJIEHUA TIPelCTaBJIeHO coenrHeHme OopMyJiel (I), B koTopom L1l
R R Q
= O’RQ_N\%J\I}I;%'
npencraBjgeT R H . B ele OOHOM BapMaHTe
OCYIEeCTBJIEHV S TPencTaBJIeHO coenauHeHMe O®opmyJsu (I), B koTopom Lil
R2ZR20 H O

‘}LLXO/RQ_N\HJ\,}I/I’IL

R* H
nperncTaBfgeT “ R* mOpercrabBjigeT aToM BOIOPOIa

Wi MeTuJi. B elmle OODHOM EBapMaHTe OCYIEeCTBJIEHMA IIpeldCTaBJIEHO
coeIMHeHMe dOopMy JIE (1), B KOTOpOM Ll pencraBjideT

R23 R23 O CH3

, P N\/J\ }%
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B eme OIOHOM BapMaHTe OCYIIECTBJIEHUA IIPpeldCTaBJIEHO COeldMHeHMe

}\i

AVA

OopMmyJiel (I), B kxoTopoum L13 mnpencrarBider q . B eme

OODHOM BapMaHTe OCYUWeCTRJIEHUA IIpencTaBJIeHO coenuHeHre OOpPMYyJIE

/«\)ﬂ
ENE
(I), B xoTopou L3 mpemcramJjser q M B KOTOPOM «pP»
cocTaBJfgeT 2, ¥ «J» CocTaBjgeT 2. B eme OOHOM BapMaHTe

OCYIMEeCTBJIEHUA TIpellCcTaBJIeHO coearHeHMe QopMyJitl (I), B KoTopom L13

X
ENE
IIpencTraBJideT 9 n B KOTOpOﬁ «pP» cCcocTaeJisgeT 2, U
«O» COoCTagrJideT 3. B ele OOHOM BapraHTe OCYIeCTBJIEHNA

npencTaBJIeHO coeluMHeHMe dopmyJiel (I), B koTopoM Ll1° mpencrariderT

p R6

q . B eme OIHOM BapuaHTe OCYIleCTBJIEHU S

npencTaBJIeHO coeOuHeHre O®opMyJin (I), B koTopoi L3 mpemcrariiger

p RO
g , «P» U «J» He3aBUMCHMMO BHOMpanT M3 1 miam 2, u RS
npencraBlgeT CHs. B ene OIOHOM BapuaHTe OCYIIECTRJIEHUS

NpelncTaBJIeHO coelrHeHMe Oopmysn (I), B koTopow L3 mpemcraBiseT

P s

q t B

eme OIOHOM BapMaHTe OCymeCTRBJIECHNA

npencTaBJIeHO coelMHeHMe dopmyJiel (I), B koTopoM Ll1° mpencraBigerT
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N «P», «I», «S» U «L» HezaBUCUMO BHOMPAT
3 1 mam 2. B eme OXHOM BapMaHTe OCYMECTRBJIEeHUS IMIPelCTaBJIEHO
coenvHenre O@opmyJiel (I), B KoTOpo¥ R! mpemcramBisgeT MeTuJI. B eme
OIHOM BapMaHTe OCYImeCTBJIEHUS I[IPelCTaBJIeHO coearHeHre OQOpPMYJIE
(I), B kKoTopoM R23 mpemcraBiideT aTOM BOOOPOIa, MeTWUJI, WiIn obe
Tpymnnel R23 coBMeCTHO o00paszyloT UIMKJIONPONMUIILHOE, IUKIOOYTUIIBHOE,
IUKJIOTIEHTUJIBHOE  WMJIM  LIUKJIOTEeKCUMJIbLHOEe  KOJILIO. B eme  OIHOM
BapMaHTe OCYmMeCTBJIeHVS TIPelCcTaBJIeHO coeauHeHre OopmyJel (1), B
KOTOpOM R23 mpencTaBJISeT aTOM BOHOPOIA MJIM MeTMJI.

B eme OIHOM BapMaHTe OCYMeCTBJIEHVS IpeacTaBJIeHO COoeIarHeHUue
PopmyJiel (I), B kKoTOpOM Z° mpencrabBjysgeT C(R23),0P(=0) (OH)2. B eme
OIIHOM BapMaHTe OCYmeCcTRBJIEHUA TIMIpellcTaBJIeHO coearHeHue OQOpPMYJIIE
(I), B xKOTOpOM R23 mpemcTaBJISeT aToM BOIOPOIA.

B elme OIOHOM BapMaHTe OCYMEeCTBJIeHMS IpelcTaBJIeHO CcoeIrHeHUue
PopmyJiel  (I), B KOTOPOM Z4° TIIpencTaBJIsgeT (L1L) = (R1%), m RI1®
pencraBJdgeT C1—-Czo—aJKkmJi, C1—Czo—aJIKuijaKapOoOHMII, C2—Cz0—
AJIKMJIOKCUKAPOOHWII, WX 3-18-UJIeHHHM aJIKOKCHAJIKMIKapOOHUII. B elle
OIIHOM BapMaHTe OCyUeCTBJIeHUS I[IpelCTaBJIeHO coeduHeHUe OOPMYJIH
(I), B xomopom 7z° mpexncrarjger (L11)-(R1%), um RIS mpencrariger Cz-—
C30— AJIKMJIOKCUKAPOOHMII . B eme OOHOM BapuaHTe OCYIECTBJIEHUS
IpencTaBJIeHO coeluHeHue OQopMyJiel (I), B KOTOPOW Z° IpelncTaBJIgeT
(L11) = (R1%), u R15 BHIOMpP AT ns3 —-C (=0) OCH2CH,0H, -
C (=0) OCH2CH20CH2CH20H wmym  —-C (=0) OCH2CH>OCH2CH20OCH2CH20H . B eme
OIHOM BapMaHTe OCYmeCTBJIEHUS IIPelCTaBJIeHO coearHeHre OQOpPMYJIE
(I), B KoTOpOM Z° mpemcrabigeT (Ll)-(R1%), m R!> mpenmcramigeT -
C (=0) OCH2CH20CH2CH>0OCH2CH20H.

B eme OIOHOM BapMaHTe OCYMEeCTBJIEHMS IpeacTaBJIeHO COoeIarHeHUue

®opmyJiel (1), B KOTOPOM Z° BHOMUpPAWT M3:
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O(IP?N N—<O O, OH
—~0-P—N |
r- A VAR NIV N
HyC™ "CH,

H3C  CHs unm

B eme OOHOM BapMaHTe OCYIIECTBJIEHMA IIpeldCTaBJIEHO COeldMHEeHUe

QOPMY JIEL (1), B KOTOpOMU 7> nperncraBisgeT
O ﬁ N N—4? O, O
/—0—P—
R VAR NIV WA NP
HyC™ "CH3

B eme OOHOM BapMaHTe OCYIECTBJIEHUA IIPENCTaBJIEHO COEeOUMHEHUE
QopMyJiel (I), B kKOTOpoOM RlZ mpencTaBideT 2JIEKTPOHHYK Iapy.

B eme OODHOM BapMaHTe OCYIECTBJIEHUA IIPEeNCTaBJIEHO COeOUMHEHUe
Sopmysiel (1), B koTopoM RI3 mpencraBiasger Ci—Csp—ajkmi, un R12
npencraBjsgeT Ci1—-Ce—ayikmii. B eme OIHOM BapMaHTe OCYIEeCTBJIEeHUA
IpencTaBJIeHO coelMHeHMe QopmyJiel (I), B koTopoM RIS mpencrarider
MeTUJILHYIO TPYNIny, ¥ Rl1Z mnpencraBigeT MeTWJILHY TPYIINY.

B eme OODHOM BapMaHTe OCYIHeCTBJIEHUA IIPpencTaBJIeHO COeOMHEeHUe
dopmyJiel (I), B koTOopoM RIS mpemcTaBjsgeT aToM BOOOPOIA.

B eme ODHOM BapMaHTe OCYUEeCTBJIEHUA IIPeOCcTaBJIeHO COeOMHEHUe
PopMmyJisl (I), B koTopol RI3 mpenmcraBiger Ci-Csp—aJIKMiI. B eme oOOHOM
BapMaHTe OCYWeCTBJIEHMA IPeOCTaBJIEHO coenuHeHue OopMmyJsiel (1), B
koTopor RI3 mpencraBiager Ci-Cio-aJIKMJI. B eme OOHOM BapMaHTe
OCYIECTBJIEHVS TPencTaBJIeHO coenauHeHMe O®opmyJu (I), B KoTOpom RIS
npencrabjsaeT Ci1—-Ce—ajikuii. B eme OIDHOM BapMaHTe OCYIEeCTBJIEHUA
NpelncTaBJIeHO coeouHeHue OopMmyJiel (I), B koTopor RI3 BubupaoT u3
IIPEeHUJILHOTO, TepaHUJILHOTO, bapHEe3UIILHOTO VI
TepaHUIITEPAaHUIJIBHOTO OCTaTKa.

B eme ODHOM BapMaHTe OCYIECTBJIEHUA IIPEenCTaBJIEHO COeOMHEHUe
QopmyJsiel  (I), B KoTopow RI3 mpemcraBjygeT MNPOHMKAKIUN B KJIETKY

IneliTmn.
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B elme OJOHOM BapMaHTe OCYMeCTBJIeHMS IpelcTaBJIeHO CcoeIarHeHUue
QopmyJsiel  (I), B koTopo¥ R!?® mpemcrarngeT TYaHUOUHUIILHYIO WU
AMUIOVHUIILHYO TPYINYy.

B eme OOHOM BapMaHTe OCYMEeCTBJIeHMS IpeIdCcTaBJIeHO COoeIdMHeHUue
dopmyJiel (I), B koTopoM RI3 mpemcrarngeT C3—Cg-UMKJIIOAJKMUII.

B eme OOHOM BapMaHTe OCYHeCTBJIeHMS NpeIdCTaBJIEHO COeOMHEeHUE
PopmyJiel (I), B koTopor RI3 mpemcrariger Ci1—-C3o—aJIKMJIKApPOOHMII. B
eme  OOHOM BapMaHTe  OCYHMEeCTBJIEHMS IIpPencTaBJIeHO  COeIMHEeHMe
PopmyJiel (I), B koTopor RIS mpemcraryiger Ci—-Cis—alIKMJIKapOOHMII. B
eme OJOHOM BapMaHTe  OCYIMEeCTBJIEHMS MIpelcTaBJIeHO  COeIuHeHMe
PopmyJiel (I), B koTopor RIS mnpemcrariger Ci—-Ciro—alIKMJIKapOOHMII. B
eme OJHOM BapMaHTe  OCYHMEeCTBJIeHMS M[pelcTaBJIeHO  COoeIuHeHMe
QopMmyJiel  (I), B koTopol RI3 mpemcraBidgeTrT Ci1-Cg—alIkKMJIKapOoHMII. B
eme  OJHOM BapMaHTe  OCYMEeCTBJIeHMS [pelcTaBJIeHO  COoeIuHeHMe
Qopmysiel (I), B koTopou RI3 mpencraBiaser Ci-Cs—alkmiakapOoHmII. B
eme  OIOHOM BapMaHTe  OCYMEeCTBJIeHMS MpelcTaBJIeHO  COoeIuHeHMre
PopmyJiel (I), B koTopol R!® mpemcraBjiderT Ci1-Ci—alIKMIKapOOHUII. B
eme OJOHOM BapMaHTe  OCYHMEeCTBJIeHMS IpelcTaBJIeHO  COoeIuHeHMre
QopmyJiel (I), B koTopou RP3 mpencraBiser Ci-Cr-alkmikapOoHmiI. B
eme OOHOM BapMaHTe  OCYHMEeCTBJIeHMS IIpedcTaBJIeHO  COoeIMHeHMe
dopmyJsiel (I), B koTopo¥ R!] mpemcraBjger Ci-ajIKMJIKapOOHMII. B elme
OIIHOM BapMaHTe OCyleCTBJIeHUS [IpPelCTaBJIeHO coeduHeHUe OOPMYJIH
(I), B xoTopo¥ RI3 mpemcrarysger CH3CO-.

B eme OOHOM BapMaHTe OCYMEeCTBJIEHMS IPeacTaBJIEHO COeaMHeHUe
®opmyJsiel (I), B koTopou RI3 mnpencraBiager Ci-Cis—aJIKMJIKapOOHMII. B
eme  OJOHOM BapMaHTe  OCYMEeCTBJIEHMS M[IpelcTaBJIeHO  COeIuHeHMe
QopmyJiel (I), B koTopol RI® mpencramigeT Ci—-Czo—alIKMJIOKCUKAPBOOHWII.
B eme OOHOM BapuaHTe OCYMeCTBJIeHMS I[IPellCTaBJIeHO COoelMHeHUe
QopMmyJiel (I), B koTopol RI® mpencramigeT Ci—-Cio—alIKMIJIOKCUKAPBOHWII.
B eme OOHOM BapuaHTe OCYMeCTBJIIeHMS I[IpPellCTaBJIeHO CoelMHeHUe
QopMmyJiel (I), B koTopol RI® mpencramigeT Ci—-Cio—alIKMJIOKCUKAPBOHWII.
B eme OOHOM BapuaHTe OCYIMeCTBJIeHUS I[IpellCTaBJIeHO CoelMHeHUe
OopMmyJiel (I), B kKoTopoum RI3 mpencrarnger Ci1—-Cs—allKMIJIOKCUKAPBOOHWUII.
B eme OIOHOM BapHuaHTe OCYIEeCTBJIeHUS I[IpellCTaBJIeHO CoelMHeHUe
OopMmyJiel (I), B kKoTopoum RI3 mpencrarngerT Ci1—C3—allKMJIOKCUKAPOOHWUII.

B eue OOHOM BapHMaHTe oCymeCTBIJIEHMA TIIpeIlCTaBJIEHO COoelllMHEeHNME
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PopmyJiel (I), B kKoTopol RI3 mpenmcraBigeT Ci-aJIKMIJIOKCUKaApPOOHWII. B
ele OOHOM BapMaHTe  OCYIeCTBJIEHMA  I[IpelCTaBJIeHO  COeOMHeHUe
PopmyJiel (I), B koTopoM RI3 npemcramjser CH3O0CO-. B eme OIHOM
BapMaHTe OCYWeCTBJIEHMA I[IPenCTaBJIEHO coenuHeHue OopMyJsiel (1), B
koTopoM R!3 mnpemcramisger -C(=0)0CH2CH20H, -C (=0)0OCH2CH20CH2CH20H
mwim —C (=0) OCH2CH>0CH2CH20OCH2CH20H.

B eme oOHOM BapMaHTe OCYIECTBJIEHUS [IPEeOCTaBJIEHO COeOMHeHMe
PopmyJiel (I), B koTopom R13 mpemcramjsger —-C(=0)NHR2l, B eme oOHOM
BapMaHTe OCYWeCTBJIEHMSA IIPeICTaBJIEHO coenuHeHue OopmyJsiel (1), B
xkoTopor RI3 mpencrariager —-C (=0)NHR2!, u RZl mpepncraBjsgeT MeTWII.

B HeKOTOPHX IOPYIMX BapMaHTax OCYMeCTBJIeHMS TOJIbKO 3’ —KOoHell
OJIUTOMEepa COIPSXeH C OOHOM M3 YKa3aHHHX BHIIe TPYIIN. B HEeKOTOPHX
IPpYITUX  BapraHTaxX  OCyleCcTBJIeHUS TOJIEKO 5’ -KOHell oJIMI'OMepa
COIpAXeH C OOHOM M3 YKa3aHHHX BHIIe TIPYIN. B IPpYyI'MxX BapMaHTax
ocymecTBJIeHMa 00a M3 3’'- m 5’/ -KOHLOB BKJIOUAKT OOHY M3 yKas3aHHHEX
BHIIe TpyNn. KoHIleBad TIpylla IJg OIHOTo b5’ -koHIa, 3'-KOHLAa, WIK
ojs oBoMX M3 HMX, MOXeT OHTbL BHOpaHa M3 J0O0OM OOHOM H3 TPy,
YKasaHHEIX BHIE, WIX JIIOOOM M3 KOHKPETHHX IPYIIl, WLINCTPUPOBaHHBX

B Tabimuie 2.
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Tabmmia 2
[lokasaTeJNIbHEE KOHLIEBHE I'PYIIIH
No. HauMeHOBaHM1e CTpyKTypa
O
H;CO A:;‘
~
1 TpUMEeTOKCUOEH30NI
H;CO
OCHj;
O
pa
2 9—-diryopeHKapOOHNUII
O
.
3 4-KapbasoaniaOeH 30U
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N
4 4-VHOa30JIMJI0EeH30UJI 74 N
——
o} CH;
CHj
RN 7 7
5 dapHes3MII \7//\\//N\T//\\//\\T/Atlm
CHs CH;, CHs '
HsC P s
6 TepaHna s
CHs CHy |
HsC
3 %
7 [IpeHns A
CHy |
@)
¥
8 InbeHMIAaLLE TUII

XyopanbeHUIIAaLE TUIT

10

T'nopoxcuanbeHUIIALLE TUI
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A\

4
o

11 TpndeHMIINPONNO HNJI
12 TpudeHNIIIPONINII
13 TpudeHMIalE TUI
14 Tputwua (Tr)
15 MeTokcuTpnuTHI (MeOTr)
O
O
3
16 |MeTHUJICYKUMHUMUIONIILNKIODEKCOMII /
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O
17 Tuoalie TUI HSQJ\
oy
(@]
N S /\/lL
18 COCH,CH;SSPy | AN S ~
/
H
H,N N.
19 I yaHMOMHNIT \H/ ~
NH
| @]
20 TpyMe TUIITJINLIMH N<)L
- W
21 Jlaypoun W\
10
O
22 TpUaTUIeHTUIMKOoJIOMII (EG3) )L
HO\/\ /\/O\/\O ;A’\
0]
23 Cy KLUMHWII HO ;f\
O
24 Indennapochopm ‘Cl)
O—FI’—O
I
=
25 4-TInnepn aMHNII
HN
O ‘lll}—,/
N
26 TeUTUI—4 —NUNEePUIUHNIT
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27 Boc—4-lnnepronHnII O\H/N\v
)
28 6-I'e KCMHWJI
29 S5-KapOokcupiyopecLenH
30 BeH3TM OpWII
31 napa-xXJopOeHsIMOPNnJI
Cl
HN//\\W
32 Munepasuuua (pip) K/
N.
A
E ﬁ
+ ~
33 TpudbeHundocomHMMI p/\\M/ :‘JK\
[:::]// 5
34 ALLeTalV.[M,H CH:CO_
35 MeTHIMOYEe BMHA CH:z:NHCO-
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1. [epeHOCUMKHM IIEITHUIOB

B HEeKOTOPHX BapMaHTax OCYMeCTBJIeHUSI OOCYyXIaeMEM OJIMTOMEP
KOHBIOTMPOBAH CO CTPYKTYPOM IIepeHOoCUMKa MelTUIOB, HalpuMep,
CTPYKTYPOM IIepeHOCUMKa I[IPOHMKAKMeIro B KJETKY IelTuia, KOTOPHM
oelcTByeT OJIs YIIYUIIeHN TpaHcIopTa oJiMIoMepa B KJIETKMU .
Hanpumep, B HEKOTOPHIX BapMaHTax OCYIIECTBJIEHUA CTPYKTYpa
[IepeHOCUMKa IelNTUIOOB IIpencTaBJigeT cofoM oO0oTalleHHBY apI'VMHUMHOM
IenTmn. B OONOJHUTEJIBHHX BapMaHTax OCYIEeCTBJIeHMS CTPpYyKTypa
[IepeHoCUMKa IpucoemmHeHa Jimbo x 5’'-, smbo xk 3’ —-KOHLY OJMI'OMepa.
Korma TakoM IenTuUOI KOHBIMPOBaH C OIHMM M3 KOHIOB, TorI'za
IPOTUBOIIOJIOXKHEM KOHell OOCTYIeH IJS IOMNOJHUTEJILHOM KOHBITAalUM C
MOOMOUUMPOBAHHOM KOHIIEBOM I'PYIINION, KaK 30eChb OIMCHBaeMOM.

B HEKOTOPHIX BapMaHTax OCyMeCTRBJICHN S BEIIEM3JIOXKEHHOTO,
CTPYKTypa IepeHOCUMKa IIEeNTUIOR BKJKUYaeT oT 6 mo 16 cyObeIurHWII,
BHOPaHHHX U3 X' -cyOwenuuull, Y'-cyOwenmvHUL M 4’ -CcyOBeOmMHMUIl, TOe

(a) xaxpmasa X’'-cyObemMHMIIa HEe3aBUCHUMO IIPencTaBJISeT JIM3UH,
apPTUHUH MJIIN a”HaJior apIMHUHAE, [IpUYEM yKa3aHHBEM aHaJior
opencrTaBJgeT coBo¥ KaTMOHHYI O—aMMHOKMCJIOTY, BKJUAKMyl OOKOBYIO
IIellb CO CTPYKTypoM R33N=C (NH2)R3%, rme R3® npepmcrarjsgeT H mwin R;
R34 mpepncrariger R3®, NHz, NHR wmiam NR3?, 1me R3° mnpencraBJigeT
HUBMUM aJKMJI MM HU3MUM aJIKeHWJI, M MOXeT IOIOJIHUMTEJILHO BRJIOUATDH
KMcJopon miau asoT; R33 um R3? MOTYyT COBMECTHO OOpPa3OBHBATL LIWKJI;
1 OoKoOBad llellb CBA3aHa C YKas3aHHOM aMMHOKMCJIOTOM uepes R33 wam
R34;

(b) Kaxmnoas Y/’ —cy®reIMHMIIA He3aBUCHMO npencrTapjgeT
HeMTpallbHYyID aMUMHOKMCIOTY -C(0)-(CHR),~NH-, I'IIe «n» COCTaBJISEeT
oT 2 mo 7, ¥ KaxOelM R He3aBUCHMMO IIpencTaBJdgeT H MIM MeTuJ; U

(c) Kaxmnas 7' —cydbenMHMIla He3aBUCHMO opencrTaejasgeT o-
AMVMHOKMKCJIOTY, MMEKIYD HeMTpallbHYD apuJalIKMIbHYID OO0KOBYID Lellb;

IpYYeM IMeNTUI BKJKUYAEeT II0CJIelIOBaTeJIbHOCTE, IIPeldCTaBJIEeHHY
omHUM M3 (X'Y'X")p, (X'Y')um (X'Z272')p, THe «p» CcOCTapJigeT OT 2
oo 5, M «m» cocTaBJfgeT oT 2 mo 8.

B n30PaHHBIX BapMaHTax OCyMEeCTRBJIEHUA oJis Kaxmgonm X’
CTPpyKTypa ©OOKOBOM IllenM IMOpelcTaBjgeT cobol TyaHMOMJ, Kak B
AMMHOKMCJIOTHOM CyOBbenouHMle apIuMHMHe (Arg). B IOONOJHUTEJILHHX

BapMaHTax OCYIEeCTBJIeHUS KaxOmad Y’ mnpezncrarjsgeT -CO- (CHz)a,—-CHR-
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NH-, 1mme «n» cocTaBjgsgeT oT 2 @no /7, wu R TnpencraBjgsger H.
Hampumep, korga «n» cocrapjsgeT b5, wm R npepmcraeiasger H, Y’/
OpencTaBgeT CcyObeIVMHUIY 6-aMMHOKAIIPOHOBOM KMCJIOTH, COKpAaleHHO
Ha3HBaeMoM 3Oech Ahx; KoI'Ia «n» CocTaBJgeT 2, M R MIpencTaBJISgeT
H, Y’ npencrapiseT P-ajlaHMHOBYKD CYyODBeIVHUILY .

B omnpeliejleHHEX BapMaHTaxXx OCYWEeCTBJIEHUA IIelTUIOE 2TOT0 THUIla
BKJIOUAT TakKue, KOTOPHE comepxar APTUMHMHOBHE OMMEPHL,
yepenyomMecsa C OOMHOUHHMKM Y' -cyObeIMHMLAMM, I'me Y’ OpedcTaBJIgeT
Ahx. IlpuMMepH BKJIOUAKLT IIeNTUOH, MMekmMe o¢opMmysy (RY'R)p wim
bopmysty (RRY’)p, 7Tme Y’ npexncrasjdgerT Ahx. B OIHOM BapHuaHTe
ocymecTBJIeHMsa Y’ OpencTaBjsgeT CcyObeIMHUIY 6-aMMHOKAIIPOHOBOM
KMCJIOTE, R MNpelcTaBJISeT apIMHMH, M «pP» paBeH 4.

B OIHOM @OOIOJIHMUTEJBHOM BapMaHTEe OCYmMEeCTBJIEeHUd Kaxmas 24/
IpencTaBJIsgeT (QeHWJIaJlaHMH, M «m» cocTaBJageT 3 miam 4.

B HEeKOTOPHX BapMaHTax OCYIEeCTBJIeHMSI KOHBIOIUPOBAHHHM IelTUD
CBSA3aH C KOHIIOM OJIMI'OMEpa depes JMHKep Ahx-B, roe Ahx

npencTaBJIsgeT CyObeIUHUAITY 6—aMMHOKAIIPOHOBOM KMCJIOTHI, u B

npencrapisgeT [B-allaHMHOBYHD CyOBeIVHUILY .

B  u30paHHHX BapMaHTax OCVYIIEeCTBJIEHU oJis Kaxoom X’
CTPYKTYPYy OOKOBOM LENM HEe3aBMCHMMO BHOMPAalT M3 TPYIIHE, COCTOAMEN
us I'yaHuIgusa (NH=C (NH2) NH-) , aMMIOMHMIIa (NH=C (NH2) C-) , 2-
aMVUHOOUTUIPOIMPUMUIONIIA , 2—-aMMHOTeTPparMgponupuM1uIonia, 2-
AMUHOIIMPUIOMHKIIA " 2 - aMUHOIIUPUMMUIOHMIIA, " IpenrnouTmuTeJIbHO
BHIOUpPAT "3 T'yaHunomia u aMUIOMHMIIA . B OIOHOM BapuaHTe
OCyMeCTBJICHU S CTPYKTYPa BoxoBOM enm opencraBJgeT cobom
TYaHuOuj, Kak B aMMHOKMUCIJIOTHOM cyObeIMHMIle apTMHUHa (Arg).

B HeKOTOPHX BapMaHTax ocCymecTBJIeHUsa Y’ -cyObeOVMHUMUBE JHMOO
ABJIAITCHA CMEeXHBIMM, TakuM ofpal30oM, UTO HUKakMe X' -CcyObLeOMHMIL He
BBeIeHE Mexny Y’ -cyObeouHullaMu, JMOO BKpAallJIeHH TOOOAMHOUKE MexXIy
X’ —cydrenuHuiaMr. OIDHAKO B HEKOTOPHX BapMaHTax OCYIeCTBJIeHUI
Mexny Y/ -cyObeIMHMIIAMM MOXeT OHTb CBA3HBalmas cydObeIMHMIIa. B
OOHOM BapMaHTe ocCymecTBJeHUa Y’ -cyObeIMHMIE HaxOOATCS Ha KOHIe
IepeHOCUMKa IMIelTUMOOB; B IPYIMX BapMaHTax OCYIeCTBJIeHMS OHU
bilaHkupoBaHE X' -cyOBmeIMHMUIIAMHA . B OOIIOJIHUT &JIb HEIX BapMaHTax

OCyIleCTBJIeHNA KaxOasa Y' npepcrajsgeT —CO- (CHz2),—~CHR-NH-, 1me «n»
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cocTaBJIgeT OT 2 @mo 7, M KaxOey R OpencrasBjsdgeT H. Hanpumep,
KoT'la «n» cocraejdeT 5, m R mnpencrasjgger H, Y’ OpencTaiBJsgeT
CyOBeOIMHUILY 6-aMMHOKAIIPOHOBOM KMCJIOTE, COKpalleHHO Ha3hBaeMOou
30ectk Ahx. B wu30paHHHX BapMaHTax OCYUWeCTBJIeHUS DSTOM TPYIIIH
Kaxnasd X’ BKJIOUAET CTPYKTYypPY TYaHUIMJILHOM OOKOBOM LienM, Kkak B
APTMHUHOBOM CyObenuHUlle. [IpMMepHHEe NelTHMOE STOT0 THUIa BKJIOYAT
TakMe, KOTOPEHE comepXaT apI'MHMHOBEE IMMEPH, UYepenywoiuecd C
OOMHOUHEMN Y’ —cyObenuHMLIaMY, roe Y’ NIpenrIouTUTesIbHO
npencrarjgeT Ahx. IIpuMeph BKJIOUAKT I[IeNTUOE, KMMeolue (QOopMyJIIy
(RY'R)4 man popmyiry (RRY' )4, Tme Y’/ HOpemnoudTUTeJSILHO MIPeICcTaBJSgeT
Ahx. B OIOHOM BapMaHTe OCyIeCTBJIeHUA Y’ npencraBisgeT
CyOBeIMHUILY 6-aMMHOKAIIPOHOBOM KUCJIOTH, R MOpelcTaBJISeT apTMHUH, U
«p» papeHn 4. B HEeKOTOPHX BapMaHTax OCYWeCTBJIEHMA  aHaJlor
HYKJIEMHOBOMU KM CJIOTE CBA3aH C KOHIIEBOM Y’ -cy®BmenuHULIEN,
NpeniIouTuTesSJbHO Ha C-KOHIe. B IOpyrux BapMaHTax OCYIeCTBJIEHUA
JMHKEp WMMeeT CTpYkTypy AhxB, rme Ahx npencrasigeT CyObeIVHUILY
6—aMMHOKAIIPOHOBOM KMCJIOTH, nu B npencrTarjdgeT B-ajaHMHOBYIO
CyOBEeIMHAILY .

Brulo mokasaHO, UYTO CTPYKTYPH IIE€PEeHOCUMKOB IMelNTHUMIOB, Kak
OIIMCEIBAeMEIX  3I0eChb, pesko  of0JjervarnT IIOCTYIJIEHMe B  KIETKY

IIPMCOEIVMHEHHEIX OJIMT'OMEPOB, CPaBHUTEJIEHO C IIOIVICHeHMEeEM OJIMI'OMepa

B OTCYTCTBUE IpUCOeOUHEeHHOM TPAaHCIIOPTHOM CTPYKTYPH, u
CPaBHUTEJILHO c IOTJIOmEeHVEM IPUCOeONHEHHOM! TPAHCIIOPTHOM
CTPYKTYPH, He VMemen TUIPOHOBHEIX Y’ —-cy®BnennHM1II . Takoe

YCUJIEHHOE IIOTJIOmEeHMe MOXeT OBTh IIOOTBEepPXIeHO II0 MeHbLIleM Mepe
OBYKPATHEIM I[IOBHIIEHVEM, WJIM B IPYITUX BapuMaHTax OCYIeCTBIIeHUI
YeTHpeXKpaTHBEM MOBHIIEHUEM NOTJIOUEHU I COeIVHEHU A KJIETKaMMn
MJIEKOIIUT AKX , CPaBHUTEJLHO C IOTJIOEeHUEM areHTa C
IpUCOeNVHEeHHOY TPaHCIOPTHOM CTPYKTYPOM, He uMelmel TUAPO@OOHEIX
Y’ -cybpenuHnril. B HEeKOTOPHX BapMaHTax OCYIEeCTBJIEHMS IIOTJIOMEHNE
YCUJIMBAETCSa IO MeHbIleM Mepe B IOBalllaTb pa3, WM IO MeHbIel Mepe
B COPOK pas, CPaBHUTEJIEHO C HEKOHBIOTVMPOBAHHEIM COeIVMHEHMEM.
HOIIOJIHUT eJIbL HEIM OJIaTONPUATHEM sdpderTOM CTPYKTYPH
[IepeHoCUrKa MNeNTUOOB ABJIAETCHA ee oXxunaeMad CIIOCODHOCTE

CTa@MJ’[MBMpOBaTb OYIIJIEKC MeXIOy aHTHMCMEICJIOBEIM OJIMT'OMEPOM W €TI0
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LIeJIEBOM IIOCJIeIOBATEJILHOCTLI HYKJIEMHOBOM KMCJIOTH. Be3 HaMepeHUS
BOAaBaATLCA B  TeOpHU, npeIncTaBJIsgeTCs, YTO B2Ta  CIOCOBHOCTBL
CTabuIn3UpoBaTh OyTIJIeKC MOXeT 00y CJIOBJIMBATLC S
RJIEKTPOCTaTHUUYE CKUM B3auUMOIeNCTBUEM MeXIy IIOJIOXUTEJILHO
3apSXKEeHHOM CTPYKTYPOM IIepPeHOCUMKa U OTPpHLATEeJBHHO 3apsSXeHHOM
HYKJIEMHOBOM KMUCJIOTOM. B HEKOTOPHX BapMaHTax OCYMEeCTBJIEHUS UMCIIO
3apSXKeHHEX CyObeOrHMI, B IIepeHOCUMKe CcocTaBJgeT MeHee 14, Kak
OBJIO OTMEeUeHO BHIle, WJIM B IPYI'MX BapMaHTax OCYIIEeCTBJIEHUS MexXIy
8 m 11, IOCKOJIBKY CJIMIIKOM QOOJIBIIOE UMCJIO 3BapsSKEeHHHX CyObenVHMIL
MOXEeT BeCTM K CHMXEHMID CIeUMIMUHOCTM K IIOCJIeOOBATEJILHOCTH.

[[pyMepHEHe oOOOTalMeHHEe AapIMHMHOM I[I€PEeHOCUMKM IIPOHMKAKINX B
KJIETKY [elTUIOB NPpMBeIeHH HMxe B Tabiauie 3.

Tabauiia 3
OforaieHHEe APTMHMHOM MNEePeHOCUMKM IIPOHMKAIIMX B KISTKY

IIelITN OB

SEQ
I[locsemoBaTeJIBHOCTE (OT aMMHHOTO IO
HamMeHOBaHME ID
KapBOKCUIIBHOTO KOHLa, oT 5’ mo 37)
NO

N-RFFRFFRFF6-aMMHOKaAIPOHOBASA
(RFF)3; CP0407 1
kucJsiorabera-asaHmH-COOH

N-RTRTRFLRRT 6-aMMHOKAIpPOHOBASA
RTR 2
kucisiorabera-asaHmH-COOH

N-RFFRFFRFFR6-aMMHOKAIpPOHOBASA
RFFR 3
kucisiorabera-asilaHmH-COOH

N-KTRTKFLKKT 6-aMMHOKaIIpOHOBA A
KTR 4
kucJsiorabera-ajsiaHmH-COOH

N-KFFKFFKFF6-aMMHOKAaIIPOHOBA A
KFF 5
kucisiorabera-ajsiaHmH-COOH

N-KFFKFFKFFK6-aMMHOKAaIIpOHOBASA
KFFK 9
kucisiorTabera-ajsiaHmH-COOH

N-RFFRFF6-aMMHOKAIIPOHORBASA
(RFF) 2 7
kucisiorTabera-ajsiaHmH-COOH
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N-RFFRFFR6-aMMHOKATIIPOHOBA A

(REFF) 2R 8
kucJsiorabera-ajaHmnmH-COOH
N-R6-aMMHOKAIPOHOBAA KUCJIOTab—
aMMHOKAIIPOHOBaA KMUCJIOTaR6-
R6- aMMHOKAIIPOHOBASA KUCJOTab-—
aMMHOKAIIPOHOBAaA aMMHOKAIIpOHOBasa KUcJoTaR6- 9
KMCJIOTa aMMHOKAIIPOHOBAA KMUCJIOTab—
aMMHOKAIIPOHOBAasa KucjioTabeTa—-aJlaHMH—
COCH
N-R6-amMmHOKalpoHOBasA kKucjoTaRR6-
aMMHOKAIIPOHOBasa KHcCJIoTaRR6-
(R6-
aMMHOKAIIPOHOBasa KucJoTaRR6o-
aMMHOKAIIPOHOBAA 10
aMMHOKAIIPOHOBasa KHCJIOTaR6-
xkucioTaR)4; POO7
aMMHOKAIIPOHOEBAasa KucJjoTabeTa—aJlaHUH—
COCH
rTat RRRORRKKRC 11
RgF2 RRRRRRRRRFFC 12
RR6-aMMHOKAIIPOHOBaa KUCIOTaRRoO-
(RR6-
aMMHOKAIIPOHOBaA KUCJIOoTaRRoO-
aMMHOKAIIPOHOBAA 13
aMMHOKAIIPOHOBaAa KucjoTaRRo-
KucjoTa) 4B
aMMHOKAIIPOHOBAaA KHUCJOoTabeTa-aJjlaHUH
(R6-
R6-aMMHOKAIPOHOBASA KUCJIOTaRR6-
aMMHOKAIIPOHOBA A
aMMHOKAIIPOHOBaAa KMCJIOTaRR6-
kuciyoTaR) 46—
aMMHOKAIIPOHOBasa KMCJIOoTaRR6- 14
aMMHOKAIIPOHOBA A
aMMHOKAIIPOHOBasA KMCJOoTaR6-
kmucJjgoTaB;
aMMHOKAIIPOHOEBAasA KucJioTabeTa—-aJlaHUH
(POO7)
(6- 6—aMMHOKAIIPOHOBasa KUCJIOTaRR6O-
aMVHOKAIIPOHOBA A aMMHOKAIIPOHOBasa KHcCJIoTaRR6o-
kncioTaRR) 16— aMMHOKAIIPOHOBasa KHcJoTaRR6o- 15

aMMHOKAaIIPOHOBa#4d

KmcJioTaB

aMMHOKAIIPOHOBaA KUCJIOTaRR6-

aMVMHOKAIIPOHOEBa#4d KrucygoTabeTa—ajlaHuH
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R6-aMuHOKalpoHOBaA KMcJIOoTaR6-

aMMHOKaAIIPOHOBa#4d KucjoTaR6-

e aMMHOKAIIPOHOBaA KMUCJIOTaR6-
aMMHOKAIIPOHOBAA 16
aMMHOKAIIPOHOBaA KMUCJIOTaR6-
KIUCJIOTa ) ¢B
aMMHOKAIIpOHOBasa KUCJOoTaR6-
aMMHOKAIIPOHOBAaA KuUcJjoTabeTa-ajlaHUH
R6-aMuMHOKAaNIpOoHOBasA KMcJIOoTaR6-
aMMHOKAIIPOHOBAaA KMCJOTaR6-
(R6- aMMHOKAIIPOHOBaAa KMCJOoTaR6-
aMMHOKAIIPOHOBAA aMMHOKAIIPOHOBasA KMCJOoTaR6- 17
KucJoTa) sB aMMHOKAIIPOHOBasa KMCJOoTaR6-
aMMHOKAIIPOHOBasa KMCJIOTaR6-
aMMHOKAIIPOHOBAaA KUcJoTabeTa—-aJlaHUH
(R6- R6-amMuHOKallpoHOBad kKucjoTaRR6-
aMVHOKAIIPOHOBAa A aMMHOKAIIPOHOBasa KucJoTaRR6o-
kmucioTaR) 56— aMMHOKAIIPOHOBasa KucJoTaRR6o-
aMMHOKAIIPOHOBAaA aMMHOKAIIPOHOBasa KucJoTaRR6o- Lo
kucjoTaB aMMHOKAIIPOHOBaA KHCJOoTaR6-
(CP0O4057) aMMHOKAIIPOHOERAad KUcCJIoTabeTa—aJlaHUH
(R6-
aMMHOKAIIPOHOBAA Ré-amMmHokanpoHoBasa kKucjoTaRROeTa-—
kucJoTaRRBR) 26— ajlaHnH RR6-aMmMHOKaIpoHOBAasd
aMMHOKAIIPOHOBAaA KkucJoTaRROeTa-ajJaHMHR6- to
KkucJyoTaB; aMMHOKAIIpOHOBaA KucJjoTabeTa—-ajlaHUH
(CP06062)
RaG RRRRG 20
RsG RRRRRG 21
ReG RRRRRRG 22
R7G RRRRRRRG 23
RsG RRRRRRRRG 24
RsGR4G RRRRRGRRRRG 25
RsF2R4G RRRRRFFRRRRG 26
Tat-G RKKRRQRRRG 277
rTat-G RRRQRRKKRG 28
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(R6-
R6-amMuHokanpoHoBad kKucJIoTaRRGGR6-
aMMHOKAIIPOHOBAA 29
aMMHOKAaIIpOHOBaA KUCIOTaRGG
k1rcJoTaR2G2) 2

(R6-
aMMHOKAaIIPOHOBASA Ré-aMmHOKanpoHoBasa KucJoTaRRR6-
KucJjoTaR36- aMMHOKAIIpOHOBasa KUcJoTaR6- 30
aMMHOKAaIIpOHOBAa A aMMHoOKarnpoHorad kucJIOoTaRRRG

kmcJoTa) 2G

R4P RRRRP 31

RsP RRRRRP 32

ReP RRRRRRP 33

R7P RRRRRRRP 34

RsgP RRRRRRRRP 35
B HEKOTOPHX BapMuaHTax OCYIEeCTBJIEHNSI npencTaBJIeHO
coemmHenme dopMmyJsiel (I), B KOTOpO¥ Z° mnpencrabidger - (Lil)-(L12)-

(R17), wm R mnpencraBjgeT JIeKapCTBeHHOE CpPeICTBO, OeJIOK WU
TOKCUH. B  HeKOTOPHX BapMaHTax OCYUWeCTRBJIeHUSa [IpedCcTaBJIeHO
coenuHenve QopMmyJsiel  (I), B kKoTopo¥ Li?2 nmnpemcraBigeT JIMHKED,
pacmensjseMell B OMOJOTMUECKMX YCJOBUAX. B HEKOTOPHX BapMaHTax
OCYyIeCTBJIeHU IpencTaBliIeHO coenuHeHue OopmyJitl (1), B koTopom Li2
BHIOMpPAKT MU3:

a) —(Ci—Cro—aykwmieH)—-0C (0) O-CH20-;

b) -C(0) - (Ci—Cio—ayxuiyeH)-0C (0) O-CH20-;

c) -C(0)-(CH=CH)-C(0)0-CH20-;

d) - (Ci—Cio—ayrwmieH)-S—-S-CH2CH>0-; wim

e) —-C(0)-(Ci-Cro—ankmieH)-S-S-CH2CH20-.

B HEKOTOPEIX BapMraHTax OCYIeCTBJIEHUSA IpencTaBJIeHO
coenvHeHre  QOPMYJIE (1), B xkoTopol R17 mpemcraBiger  ITHK-
CB A3HB a1 OeJioK. B HEeKOTOPEIX BapMaHTax OCYyIeCTBJIEHUA

npencTaBJieHO coenuHeHre OQopmyJin (I), B koTopo¥ Rl7 mpencrTaBigerT
baxkTOP  TPAHCKPUIILUMA. B  HeKOTOPHX  BapMaHTax  OCYIEeCTBJIEHUI
npeIncTaBJIeHO coenuHeHre O®opwmyJiel (I), B koTopon RI7 mpemcraBiseT
BeJIoOK «UMHKOBHI Iajiell». B HEeKOTOPHX BapMaHTax OCYINeCTBJIEHUS

npelncTaBJIeHO coeluHeHre O®opwmyJiel (I), B koTopon RY7 mpemcraBiseT
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JIeKapCTBEHHOE CpendCTBO, OeJIOK WJIM TOKCHUH, BHOpPaHHEE W3 CINUCKAE,
IpUBeneHHOTO B Tabiuiue 4.
Tabnuua 4

AHTVAHIPOI'EHH

BukajyTammz, BudsrypaHo, LUMOTEepOHeJ, LUIIPOTEPOH,
ODeJIMaOMHOHa aleTaT, QiayTaMuI, HUIIyTaMuI, O3aTePOH, OKCEHIOJIOH.

AHTUEAKTEPUAJILHHE IIPEIIAPATH (AHTUBUOTVKI)

AMMHOTJIMKOSBM O

AMrkalMH, apbekrkallMH, OaMOepMMIIMHE, OYTHUPO3MH, IUOeKalluH,

INTMOPOCTPEeIITOMMIIVH, (]_)OpTI/IM_T/ILI,MHBI, I'eHTapHMINMH, n3ellaMMIIH,
KaHaMMIIVMH, MVMKPOHOMMIVIH, HeOMMIIVIH, HeTWJIMMIIVIH, IIapOMOMMIIVIH,
pM@OCTaM_T/ILU/IH, CM3O0OMMIIVIH, CIIeKTVMHOMMIIVH, CTpellTOMMIIVH,

TOOpPaMMUIIMH, TPOCIEKTOMMUIIVH .

AMPeHMKOJIH

AsypmaMpeHUKOJI, XJopaMOPeHUKOJI, TUaMOeHUKOJII.

AHCaMMIIVMHEL

Pupamvumn, pmubpamnviH, pubaMmiinua SV, puUdaleHTUH, PUOGAKCUMMH .

B-JlakTaMe

Kapbauepemr

Jlopakapbed.

KapbanexneMu

BuaneHeu, spTamneHeM, bporieHeM, VMUIIEHEM, MepOIleHeM,
[IaHUIIEHEM.

Lledanocnopmuu

Hedpakjiop, uLUedalpOKCUII, LedpaMaHOoOJI, LedpaTpMU3MH, Ledpas3enoH,

ne@al30JiMH, LedKaleH-IIUBOKCUII, LUeQKIMINH, LIedIUMHUp, LedOIUTOPEH,

LedpenmmM, uedpeTamerT, nedpmurCuUM, nedMEeHOKCHUM, nedpoomsmM,
nedpoHMLIMI, uedpomnepasoH, nedpopaHuUm, nmepozesmc, nedpoTakKCuUmM,
nepoTHaM, uedpo3zonpaxH, uedpnmMmMm0J, lnedpnmupamMnn, ednmpoM,
Ie@rnoOoKCHMMa IPOKCeTUJ, nednpo3mi, lnedpporcanmH, uedpCcyJIoouH,
nedpTasuamM, uedpTepawm, uedpTes0, uedpTndyTeH, HedTUSOKCHUM,

uedTpMakKCcoH, LedypokcuM, LedpysoHaM, LedalleTpuiia HaTpuUeBasa COJIb,
lnedalleKCHUH, uedaJIoOTJINILINH, uedpaJiopuounH, 11e@aJIoOCIOPUH C,
nedalJIoTH, Ledas30JiMHa HaTpMUeBasd COJb, lLedpaluH, OUBLedaJIEeKCHUH.

LlebaMMLIMHE
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Hed@pbyriepasoH, uepmMeTasou, IedMMHOKC, ledpoTeTaH,
HePOKCUTHH .

MoxnoOaKTaMEL

AzTpeoHaM, KapyMOHaM, TUI'eMOHaM.

OkcauedpeMu

dsioMokCced, MoOKcaJlaKTaM.

[TeHULIIIIIMHEL

AMIOIMHOUMJIIIIVH, AMIMHOUMJIIJIMH-TIMBOKCWUJI, aMOKCULWIIJIVH,

aMIIMIMJIJIVMH, allaJllVJIJIVMH, acCIIOKCHMIMJIIJIVMH, a3MIOoUMJIJIVMIH, a3JIOUMIIJIVH,

faKaMIMLIMIIJINH, KapOeHUUMILIIVH, KapMHOaUWJLIJIVH, KJIOMEe TOLUMJIIJIVH,
KJIOKCAalWUJIJIVH, LUMKJIaUWJIIJIVH, OMKJIOKCAaUMIIJINH, SIIVLUNUILIIIVH,
beHOeHMLIMIIJIVH, GIIOKCalMIIJIVH, reTaluuJIJIUHE, JIEHaMIIMLIWJIIJIVH,
Me TaMIMUMIIIINH, MeTULMIIJIMHA HaTpueBasa COJIib, Me3JIOUWIIJIVH,
HaQUWJIIMH, OKCaUWJIJIMH, IIeHaMMUMJIIJIMH, I[IeHeTaMaTa I'MIPOMOOUI,

MNeHnuuJIJIine G, MNeHMUMJIJIMH G ©OeH3aTuH, MNeHUIWJIJIIMHE G IIPOKamnH,

IIeHMIMJIJIVIH N, IIeHUILIMJIJIVIH O, IIeHUINMJIJIVIH v, IIeHVMMeIIMIIMKIIVH,
@eHeTMHMHHMHa KRaJimeepad COJIb, InmriepalinJiJjinge, IIMBaMIIMIIVJIJIVIH ,
IIPoIIMUuMJIJIVIH , XVMHaAaUIWJIJIVIH , CYJIbOEeHUUWIIIINH, CYyJIb TaMMIIMJIIJIVIH ,

TaJIaMIUUWIIJIVMHE, TEeMOLWJIJIMH, TUKaAPLWUIIJIVH.
[lpoumne
Purunenem.
JIMHKOBaMM IObL

KiMHOaMUILIMH, JIMHKOMMUIIMH .

Maxposm e

ABUTPOMUIIUH, KapOOMULIVH, KJIapUTPOMULIVIH, OUPUTPOMULINH,
DPUTPOMULIVH, SPUTPOMUILIMHA aumcTpaT, DPUTPOMUILIMHA BsCTOoJIaT,
SPUTPOMUILIMHA TJIDKOTEeIIToOHAaT, SPUTPOMUILIMHA JakToOMoHaT,
SPUTPOMUILIMHA NponMoHaT, SPUTPOMUIIMHA cTeaparT, IKO3aMULIUH,

JIEMKOMMIIMHE, MUIEKaMUIMVHE, MMOKaMMUIMH, OJIeaHOOMMLMH, IPVUMMULWH,
POKUTaMULIVH, po3apaMmiivH, POKCUTPOMUIINH, CIIMpaMHUIINH,
TEeJIMTPOMULIMH, TPOJIEaHIOMUIIVH .

[TonurienT o

AMbOMUILIMH, faumuTpaunH, fauuTpauMH-1IMHK, KallpeOoMUIIVH,
KOJIMCTUH, BSHOYPaAUUOMH, SHBUOMMUIMH, OY3adyHI'MH, I'PaMUMLUMIOMH (—HH),
TpaMULUIOIVMH S, T[IOJMMUKCHUH, XMHYIIPUCTMH, PUCTOLETMH, TeWKOIJIaHUH,

THMOCTPEIITOH, Ty@epaKTMHOMMHMH, THMpoUMIOINH, TMPOTPMUIVIH,
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BAHKOMUILIVH, BUOMMIIMH .

TeTpPallMKIJIMHEL

XJIOpTEeTPalUUMKIIMH, KJIOMOUMKIIMH, NOEMEKJIOUMKIIVMH, IOKCULMKIIVH,
IyaMelUUKJIMH, JIMMELUKIIMH, MeKJIOLUUKIIVH, MeTalUVKJIMWH, MUHOLUMUKIIVH,
OKCUTETPaUUKIIMH, [IeHUMENULUUKIIMH, OUIaUUKIMH, POJIUTETPaLUKIIVH,
CAHUUKJIIMH, TeTpalMKJIIMH.

[lpoune

[IukJjOCepuH, oaJjis QONIpPUCTHUH, MyTIMPOLIMH, IPUCTHUHaAMUIIVH,
BUPTUMHMAMUIIVH .

AHTVEAKTEPUAJILHBE IIPEINAPATH (CUMHTETUYECKUE)

2 , 4 -IaMMHONIMPMMM OVHE

BponmMonpuMm, TeTPOKCONPHM, TPUMETOIPHMM, HUTPOQYPAaHE

dypalibTanoH, bypasonusa xXJiopun, HUdypaTes, HUOYPQOIIUH,
HUQYPIIMPHUHOJII, HUQypIpasmuH, HUQYPTOMUHOI, HUTPOQYPaHTOUH,
OKCa30JIMOVHOHE .

JInHesoIMnOg

XMHOJIOHH M aHAaJIOTU

BajodJioKCcalurH, LMHOKCAIMH, LIMIPOQJOKCAalMH, KJIMHaDJIOKCALMH,

DHOKCAalMH, bjepokcaumy, dIIYMeKBUH, raTmudIoOKCalmnH,
reMrUOIIOKCAalNnH, Trpenadgorcalmny, JIoMedJIOKCcCaluH, MWUJIOKCAaLuH,
MOKCUOJIJIOKCAalVH, HanoudJoKcalmH, HaJuInKCcoBasa KMUCJIoTa,

HOpOJIOKCAUMH, OQJOKCAlLMH, OKCOJMHOBAA KUCJIOTa, HasydJoKcaluH,
He@J’IOKcaLT,MH, IIMrieMmiooBasd KMCJIoTa, IImMpoMrMIooBaAd KMCJIOTa,
PO3OKCaluH, pydJokcalu-, cuTadIIOKCalUH, crnapdiokcaluH,

TO3yDIIOKCAlMH, TpoBadJIOKCAlMH.

CynedoHaMm O

AnleTuJICyJIbdaMe TOKCUIIMPAa3UH, xJIopaMmH-E, xJjopaMmH-T,
ouxJjiopamMmua-T, N?—-popMUIICYJIE QUBOMUONH, N4-p3-D-
TJIDKO3UJICYJIbE QaHMIIaMU T, MadeHU, HONIPUJICYJIEQaMuUm,
dTanmiicyJsiedpalieTaM1, dTanmiicyiesdarmasol, caJjla3oCcyJibdaouMIUIONH,
CYKUVHWUIICYJIb®aTMra30J, CYKUMHWIICYJIbdaTras0JI, cyJibdalle TaM1I,
CyJbQaxjiopnupriasmuH, CyJsdaxpm3onIVH, CyJibOalnMTHH,

cynsbamvasmvH, CcyabdaIVMKpaMuI, CyabdaIMMeTOKCHH, CYJIbOaOoKCUH,
CyJIbdansTUIOJI, cyJibdparyaHUInH, cyJibdaryaHoJ, cyJedalieH,

cyJbdaJlokcoHoOBad KucJoTa, cyJibbamMepasuH, cyJibhamMeTep,
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cyJibdaMeTasuH, cyJibdaMe T30, CcyJibdaMe TOMUOVH,
CyJibdaMeTOoKCa30JI, CyJibdaMe TOKCUIIMPUIasuH, CyJibdaMeTpoJI,
CyJbbaMUIOXPUBOUNNH, CyJIb)aMOKCOJI, CcyJibdaHUIIaMnULm, 4-

CyJibbaHMIaMMIOCalIuIMIIOBasa KucjoTa, Ni-cyibdaHuIMIICyJbbaHnjIaM1I,
CyJib QaHUIINJIMOUEBMHA, N-cynebauuamia-3, 4-KcujlaMum, cyJibdalriepmH,
cylbdadeHasoJl, CyabOalpOKCUIIMH, CyJabdalupasuH, CyJbdbalVpUInH,
cyJibdasoMmn30JI, CyJbdasuMazmH, CyJbdaTmaszsotl, cCcyJbdaTHMoOMOUEeBMHA,
CYJIbOUM3OMUIOMH, CYJIBIM30KCaBOJI.

CynedoHH

AllenmaricoH, alnenmMacyJyb®oH, alneTocyJiEQOH HaTpMda, OallCoOH,
OVMaTUMOCYJEQOH, ITUIOKOCYJIEDOH HATPMA, COJIACYJbOOH, CYKIUUCYJIBOOH,
CyJnbbaHMUIIOBaAsA KUCIOTa, [Hapa-CcyJjblaHUIMIOeH3MIIaMUH, CYJIbBOOKCOH
HaTpUsa, THUA30JICYJILEOOH.

[lpoune

KinopokToJI, TeKcemMH, MeTeHaMWH, MeTPOHMIOAas0J, HUTPOKCOJIVMH,
[IeEKCUT'aHaH, TaypoJMIMH, KCUMOOPHOJI.

AHTUEAKTEPUAJILHHE IIPEIIAPATH (JIEIITPOCTATUKU)

AllenaricoH, aneTocyJibQoH HaTpuA, KJIOoQas3mMMMH, OaricoH,
OMaTUMOCYJIEQOH, TJIKOCYJIEQOH  HaTpu4, TMIHOKAapIIOBas KUCJOTa,
coJlacyJibOOH, CYKUUCYIBEOOH, CYJILOOKCOH HaTPUA.

AHTUBAKTEPVAJIBHHE IIPEIIAPATH (TYBEPKYJIOCTATUKI)

rnapa-AMVHOCaJIMLIMIIOBA S KMUcJoTa, rnapa-aMyHO CaJIMIMIIOBOM
KM CJIOTHL TUOpasu, BeHszouIac, 5-BpoMcaIMIMITUOPOKCaMOBa g
KMCJIoTa, KalpeoMMLMH, KJIOba3UMMH, ralieTalumm, LIUKJIOCEPHUH,
OIUTUIPOCTPEITOMULINH, SHBUOMMULMH, 3TaMOyTOJI, STUOHAMUI,
bypoHasmum, TUIMKOHMABRMKI, W30HMARMKI, MopdbasmHaMMI, OIMHMASZUI,
beHMIJIIaMMHOCAJIMLIMIIAT, IPOTUMOHAMUII, nYpas3uMHaMu, pudbadbyTHH,
prbanasmi, pubaMmH, pubaneHTHH, calMHaszum, CTPEeNTOMULNVH,
CTPEeINITOHMKO 33U, cyJabsboHMasUI, THMOAalLleTa30H, THOKAPJINI,

TyOepaKTUHOMUIVH, TyDepUMOMH, BMOMMLUMH, IOMMeTa3aH, OGeHKaMuH,
VMHIOAJIIVH, VMHIOeJIOKCa3MHa TUOPOXJIOPUI, HedomamM, HOMMQEH3UH,
OKCUTPUIITAH, cM. 4873  OKCUIIEPTHUH, [IapoOKCeTUH, cepTpalinH,
TMaze3uM, Tpa30LoH.

T'unpasunel/ rMaopasUHE

MnpoxJiosun, UIIPOHMA3ZUL, n3okapbokcasnum, HMaJlaMUL,

OKTaMOKCHH, O(eHeJI3UH.
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PeHUIIOKCABOJIMONHOHEI

BedpmoxkcaToH, TOJIOKCATOH.

[IMpPOoNIMOOHE

KOoTMHUH .

TeTpaunOUKMN

ManpoTuiMH, MeTpaJIMHIOOJ, MUMaHCEPpUH, MUpTa3aluH.

TPULIMKIINKNA

AnvHaszoJiaM, AMMHETIITHUH, AMUTPUIITUIIVIH, AMUTPUNITUIIMHOKCHUI,
aMOKcallMH, OYTPUIITUIIMH, KJIOMUIIPaAMUH, IOEMEKCUIITUIIVH, Ie3UlIpaMuH,
OMOeH3ellnH, OVMeTalluH, OOTHUEIIVH, OOKCEeINuH, bJyaumrsuH,
VMUTIPaMI1H, MMUTIPaM1Ha N-okcwunm, WUIIPUHIOJI, JobenpaMmH,
MeJIMTpalleH, MeTallpaMVH, HOPTPUIITUIIMH, HOKCUIITWUIIMH, OIUIPamMoJl,
NIU30TUIIMH, IIPOIU3ENNH, OPOTPUNITUIINH, XUHYTIPaMVH, THMaHEIITHUH,
TPUMUIIPAMKVH .

[lpoune

AnpadvHnir, OyOponMoH, OyTalleTMH, OUOKCAaIOpOoJI, OYJIOKCETHUH,
DTONEPUDOH, (QeMOKCeTUH, OGeHIeHTanuoJ, OGJIyoKceTrH, OGIyBOKCaMMH,
TeMaTolIoOpPOUPHUH, TUIIEPULIVH, JepodalueTonmpaH, MeonudoKCcaMmH,
MUJITHaALMIIPaH, MMHATIIPUH, MOKJIODeMNUI, HedpasomoH, okca®pgo3aH,
nmubepalivd, OPOJIMHTAaH, OIUPOCYKUMIEAaHOJI, pebOoKCeTMH, pPUTaHCEePUH,
POKCHMHIOOJI, XJIOpUIO pyoOmumousa, CyJabOMuI, TaHOOCIUPOH, TO3aJIMHOH,
TodpeHaAUMH, TPaHUJILUIPOMUH, TpuUIlTOodaH, BeHJIabaKCUH, BUIIOKCAa3UH,
SUMEJIOVH .

AHTUIVABETUUECKUE IIPEIIAPATEH

BuryaHMIOe

BydopmmrH, MeTOOpMMH, GeHQOPMMH .

TOpMOHE/ aHaJIOTM

AMWUIIVH, WHCYJIMH, WHCYJIMH acliapT, WHCYJIMH TJIapTMH, WHCYJIUH
JIM3TIPO, MIPaMIMHTUL.

HpOMBBOﬂHHe CVHb@OHMHMOquMHH

AlleTOoTeKCcaMM1, KapbyTaMmmi, XJIOPIIPOIIaMM1I, TIMOOMYPUI,
TJIMKJIa3UmI, TJIMMEeIIMPUI, TIIUNIVEUI, TJIMXUOOH, TJIM30KCEeNnI,
TIMoypu, TNy THMasoJl, TIndy 301, TJInuTeKcaMm, TJIVMMUOUH,

TJIMNIMHaMmn, ¢GeHOyTaMui, ToJlalaMul, ToJOyTaMul, TOJILIUKIIaAMAL.
TrasonMIOMHIOMOHE

[IMorJIMTas30H, PO3UIVIMTASZ0H, TPOIJIMTAa30H.
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[lpoune

Axapbosa, Mes3oKcaJjaT Kajabuud, MUTJINTOJI, HaTeTJIMHUL,
penammHEnn, BOIUIMOOS3.

AHTUSCTPOI'EHH

[leHTXpOMaH, »OeJIMaOIMHOHa alleTaT, TaMOKCUdpeH, TopeMubeH.

[TPOTVRBOI'PMEKORBHE IIPEIIAPATH (AHTUEMOTUKI)

[lonueHH

AMOOTEPULIMH B, KaHOMUMIOVH, OIepMOCTaTHH, OMIIUIIVIH,
OYHTUXPOPHUH, XaUMMMUIMH, XaMMIVH, JYIIeH30MULWH, KJelaTPpHUINWH,
HaTaMMIIMH, HUCTATUH, [NelUWJIOUMH, IePUMMUIINH.

[lpoune

AzacepuH, KacClodpyHIUH, TpU3e0dyIILEBUH, OXT'OMUIIVIHE,
IMPPOJIHUTPMH, CHUKKaHMH, TyOepUMIOVMH, BUPUINVH.

[IPOTUMBOI'PMEKORHE IIPEIIAPATH (CUHTETUUECKUE)

AJINIMIIaMMUHEL

ByTeHadmu, HadTMdVH, TepOMHaQMUH.

My naB30J1el

BudpoHaszoJ, Oy TOKOHA30JI, XJIOPOaHTOUH, XJIOpMMIIa30J,
KJIOKOHAa30JI, KJIOTPpUMAas0J, 9DKOHA30JI, SHUJIKOHA30JI, O(eHTMKOHAa30J,
Gy TPMMa30JI, M30KOHAa3O0J, KeTOKOHAa30JI, JAaHOKOHAa30JI, MMKOHAas30J,
HeTMKOHAas30J, OMOKOHAa30/JI, OKCMKOHAas30Jla HuTpar, cepTaKoHasoJ,
CYJIKOHAa30JI, TMOKOHAa30JI.

TuokapBaMaTH

JInpaHadTaT, TOJIUMKJIIAT, TOJIMHIAT, ToJIHadTaT, TpMa30JIE
GJIIYKOHA30JI, MUTPakKoHa30JI, I103akKoHa30JI, CcallepkKoHa30JI, TepKOHa30J,
BOPUKOHA30JI.

[lpoune

AKPUBOPUMH, aMopoJiduH, OubdeHaMrH, OPOMOCAJTIULINIIXIIOPAHUIINI,
OyKJIO3aMUL, NIpPONMoOHAaT KaJbluud, xXJiopbeHe3MH, LUUKJIIOTIMPOKC,
KJIOKCUMKBMH, KoOapaddmHaT, IOUaMTaszsoJa IUTUIPOXJIOPUI, 5SK3ajlaMui,
GIYUMUTOBMH, TeKCeTUIVH, JobaykapbaH, HUbdYpaTels, WOOWUI KaJjud,
NPONMOHOBAA KMCJIOTa, NOUPUTHUOH, CaJMUMIIaHWIIMI, IPOIMOHAT HaTpHuid,
CyJIOeHTUH, TEHOHUTPO 30, TpHraleTHH, YHIeluJIeHOBasa KUCJIOTa,
OPpONMOHAT LIMHKA.

AHTUT'OHAIOTPOIIMHH

IlaHa30JI, TeCTPUHOH, IIapOKCUIIPOIIMOH .
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AHTUHEOIIJIACTUKUA

ANKaJIONIOH

9-AMMHOKaAMIITOTELMH, HOOLLeTaKCeJl, DSKTeMHaCUUIVHE, STOIIO3UI,
VPMHOTEKAaH, nakJjamuTaxKces, pybuTekaH, TeHWUIIO3ZUL, TOIIOTEKAaH,
BMHOJIACTUH, BUHKPUCTUH, BUHIE3MH.

AnNKUIMpPyOIe areHTEH

AJNKUIICYNIELOOHATH

BycynedaH, uMNpocyskdaH, OIUIIOCYJIbBOaH.

ABUPUIOVHE

KapbokBOH, ypelela.

STUIJIEHMMMHE M MeTUJIMEJIaMMHE

AnlTpeTaMH, TPUS TUIIEHMeJIaM1H, TpUsTUIIeHPOChOpaMuU,
TPUSTUIIeHTHOPoChopaMm .

ABOTHUCTHE MUIIPUTH

XJiopaMOyumi, xJiopHadpasmH, umrJodpochammm, SCTpaMyCTHUH,
npochavmm, MeXJIOP3TaMUH, MeXJIOP3TaMMHOKCHUIA TUIOPOXJIOPUL,
MesipasiaH, HOBMAMOUXMH, Iepdoochamun, OG(eHBCTEPpUH, NIPeIHUMYCTUH,
TPUXJIOPTPUBTUIIaMMHa IMIOPOXJIOPUL, TpodochaMml, ypaMyCTHUH.

HuTpos0MOUEeBMHE

KapMycTrH, XJIOPO30TOLUMH, (OTeMyCTUH, JIOMyCTUH, HUMYCTUH,
PaHUMYCTHH .

[Ipoune

DaxapbasuH, MaHHOMYCTHMH, MUTOOPOHUTOJI, MUTOJIaKTOJI,
nurnodpoMaH, TeMO3OJIOMUL .

AHTUOMOTUKM ¥ aHAJIOIM

AKJIALUMHOMMIIMHEL, aHTPaMMUILIMH, asacepuH, BJIeOMMLIVIHE,
KaKTVMHOMMIIVH, KapyOMIIVH, XPOMOMMUMIIVHE, ODaKTMHOMMIIVH,
OayHOPYOUIINH, 6-Imuas30-5-okco-L-HOpJeVlnH, OOKCOPYOUILINH,

SIUPYOULIMH, WOAPYOMLMH, MeHOTapWuJl, MUTOMUIMHE, MMKOQEHOJIOBAS

KMCJIOTa, HoTaJlaMMUIMH, OJIOBOMMIIMHEL, IellJIOMMLMH, OIUpapyOulInH,
IIJIMKaMMULIMH, IoPOUPOMUIIVH, IIyPOMUIIVH, CTPEeNTOHUTPUH,
CTPEenTo30LMH, TNP-470, TyOepuUMaonH, BaJIpyOULIMH, 3MHOCTATUH,
30pPOOULIMH.

AHTUMEeTaOOJIMTH

AHajsioTu/aHTATOHMUCTH GOJIKOBOM KMCIOTH

IIeHOoITepnH, sIaTpercarT, MeToTpeKCcarT, HOJIaTpeKcen,



165

eMeTpeKcern, NIUPUTPEKCHUM, ITEPOITEPHUH, pPaiITUTPEKCEe,
TPUMETPEKCAT.

[IlyprHOBEIE aHAaJIOTU

Kinagpmubtuy, baynapaduH, 6-MepKaIllTOIIypPHH, TUaMUIIPVH,
TUOTYAaHUH, THa30QypPHUH.

[IMpMMOMHOBHEE aHaJIOI'U

AHUMTaOMH, as3alUuTUIMH, O-a3aypulMH, kKaneumTadbuH, KapModyp,
umnTapabuH, ODeumTabuH, OOKCUPIYPUIVH, sMUTEDYD, SHOUUTaOMH,
QJIoKCypUIOMH, O¢TOopypalwuil, IeMUMTabuH, Teradyp.

depMeHTH

L-AcniaparmHasa, paHIVpHasza.

MMMy HOMO Y JISATOPEL

BponupmmMmy, MHTepbepoH—O, MHTepdepoH—-V, VHTepJIeKUH-2,
JIeHTUHAaH, npornarepMaHuyM, PSK®, POXMHUMEKC, cuzodupaH,
yOeHMMeKC.

MMMy HOTOKCHUHE

OeHMJIEVKMH OMOGTUTOKC.

MOHOKJIOHAJILHEE aHTUTeJa

AnemMTy3yMab, sopekoJsioMat, reMTy3yMad 0O30T'aMULIVH,
nbpuTymMomMad TUYKCeTaH, pUTYKCUMAB, TO3UTYMOMad 1317,
TpacTysyMma.

KoMIInexCH I1LJ1a TUHE

KapbornmaTuH, LMCIIJIaTHUH, JofanjgaTuH, MMOOILJIaTHH,
OKCaJIUILJIaTHH .

[Ipoune

AMCakpuH, TPUOKCUL MBIIE SKa, OM3aHTPEeH, nepochammm,

OEMEKOJIMH, IOUA3UMKBOH, 3SQIOPHUTUH, DSJUIUITUHUA aleTaT, STOIJIYLUUD,
beHpeTHHUL, dJIaBONIPUIOOI, HUTpaT rajumng, TMIOPOKCHMOUEBMHE,
VMaTUHUO, JIMapo30J, JIOHMUIDaM1H, MUITehO3MH, MUTOTYa30H,
MUTOKCAHTPOH, MOIMIAaMOJI, HUTPpaKpMH, I[IeHTOCTaTMH, OGeHaMeT, 2-
STUITUIPAa3UL HOOOQUIIIMHOBOM  KMCJIOTH, IIpokapbasuH, pa30KCcaH,
coBy30KCaH, CIMpOT'epMaHMulM, TeHya30HOBasd KMCJIOTa, THpalla3aMmuH,
TPMasUKBOH, ypeTaH.

AHTVHEQIUIACTUKNM (I"OPMOHAJIBHHE )

AHIOPOI'€HH

KanycTepoH, OJOOMOCTAaHOJIOH, SIIMTMOCTAaHOJI, MelIMTrnoCTaH,
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TeCTOJIaKTOH.

AHTHMaAOPEHAJIMHOBHE IIpellapaTh

AMVHOIUIOTETHUMML, MUTOTAaH, TPUIIOCTAaH.

AHTHMaHIOPOT'€HE

BukanyTammn, oayTaMnl, HUIYTaMUI.

AHTUSCTPOI'€HH

IpoJsiokcudeHK, UOOKCUPeH, TaMoOKcubdeH, TOpKMUDEH.

AHTUNIPOT'€CTUHE

OHaIpPMUCTOH.

MHITMOUTOPE apoMaTa3H

AMVHOTUIIOTE TUMUL,, aHacTpO30J, BK3eMeCcTaH, damposzod,
bopMecTaH, JIeTPO30JI, BOPO30OJI.

SCTPOT'eHH

OIVsTUIICTUIIE OB CTPOJI, GOCOHDRCTPOJI, I'eKCACTPOJI, IOJIMACTpannolia
dpochar.

AHAJIOIM JIOTEMHMUBUPYIETO PUIMBMHI-TOpMOHAa (LH-RH)

BycepelnH, LeTpPOpeJIMKC, TO3epe]IMH, JIeVUNpOoJIMI, TPUITOPeJIMH.

[IporecTOreHH

XJIopManHOHAa auerar, MeOPOKCUIIPOTeCTEPOH, MeTrecTpoJia
aueTaT, MeJIeHTeCTPOJI.

PeTuHOMIOE M aHAJIOITU

AJIMTPeTMHOMH, OeKcapoTeH, ModpapOoTeH.

AHaJIOI'M COMaTOCTaTUHA

JlanpeoTHnnm.

AHTVHEOIUIACTUKY (O®OTOCEHCUEWIIVIZATOPH)

[lopduMep HaTpuA, TeMOIOPOMH, DTUONYPIYPUH STUIIOJIOBA.

AHTVHEOIUIACTUKM (MCTOUYHMK PAIVALIAN)

AMepuLmUl, dochar xpoma (I11), paniroakKkTUBHEE, kobaJjieT,
30JIOTO, pPaIuMOaKTHBHEE, KOJJIOMIOAJILHEE, MOpHUTyMOoMad TUYyKCeTaH,
131T- sTHOoIMpOBAHHOE MacJo MoOeHTYaH, palui, pamoH, caMapusa 153Sm
JIEKCUIOPOHAM, nonoun — HaTpud, paIroaKTUBHEI, bochaT HaTpud,
PAIMOAKTUBHLEI, XJIOPUI CTPOHLMS, PAIMOAKTUBHHE, To3uTymoMad 1311,

IOOIIOJIHEHVA AHTHMHEOIIJIACTUKOB

AHTUMMETACTaATUUECKNE AT'€HTH

BaTmmMmacTaT, OpMHOMacTaT.

XeMoOMOOYJISATOPH
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SHUIIpaLnM.

XeMoceHCUBUNMBaTOPH

Buprxonap, BaJIbECIOIAap.

PammonpoTeKTOPE

AMUDOCTHUH .

PamoceHCUbnImMsaToOpPH

BpokcypuIOIMH, »TaHMOa30Ji, RSR-13.

YpornpoTeKTOPH

MecHa.

CPEICTBA IIPOTVB HEWTPOIEHUN

T'paHyJIOUUTapHLIN KOJIOHUEC TUMY JINP YN baxTop,
TPaHyJIOUUTapHO MakpodaraJkHENT KOJIOHMEC TUMY JINP YOI baxTop,
VMHTEePJIeNKMH=-3 .

CPEIOCTBA IIPOTUMR QOEOXPCOMOUMTCOMH

MeTupo3muH, OGeHOKCUOeH3aMH, (GeHTOJIaMMH.

CPEIOCTBA IIPOTHE ITHEBMOLIVCTO3A

ATOBAaKBOH, 3»0QJOPHUTHH, NeHTaMMAMH, CyJbbaMeToKkCasoJI.

AHTHUIIPOT'ECTVH

OHAIIPMUCTOH.

CPEIOCTBA IIPOTUB IUIIEPTPOOHN IIPOCTATH

Ioxkcaso3uH, oyTacTepun, SIPUCTEPUL, buHacTepun,
TeCTOHOPOHAa Kamnpoart, MelapTPULMH, 03aTepoH, OKCEHIOJIOH,
TaMCyJIO3UH, Tepas303MH.

AHTUIIPOTOROVMHHE CPEIOCTBA (KPUITOCIOPUIUN)

HurasokcaHun.

AHTUIIPOTOROMHHE CPEINCTBA (JIEMIMAHUN)

STuiacTudamMmnH, TUOPOKCUCTUIILEOaMUIOVH, N-Me TUIITJIIoKaM1H,
NeHTaMUOVH, CTUOOTJIOKOHAT HaTpud cM. 707 cTuabbaMmuOuH, CTUOaMUH
MOUEBMHEH .

AHTUIIPOTOROMHHE CPEICTBA (TOKCOIIJIASMA)

[nprMe TaMMH .

AHTUIIPOTOBOMHHE CPEIOCTBA (TPUXOMOHAIH)

AlleTapCoH, aAMVHUTPO30JI, AHV3OMULIVH, asaHuIasoy,
dypasoMOooH, XadMMMIUMWH, JaypoTlyaOVH, MelNapTpMLMH, MeTPOHM3anoJl,
HubpypaTes, HUQYPOKCHM, HMMOpasoJl, CeKHMIas0J, IuKpaT cepebpa,

TEHOHMTPO30JI, THHNMIAasOJI.
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AHTUIIPOTOBOMHHE CPEIOCTBA (TPUIIAHOCOMH)

BeHsHMOasoJ, 20QJIOMUTUH, MeJIapCoIIpoJ, HUQYPTHUMOKC,
OKcodpeHapCHHa THUIOPOXJIOPUIL, IeHTaMUIOIWH, NOpOlaMMUIMH, IYPOMMUIIUH,
XMHalIMpaMrHd, CTUJIbOaMMIMH, CypaMMHa HaTpul, TpuUllaH KpPacHHM,
TpUlapcaMul .

[IPOTVBOBMPYCHHE IIPEIIAPATH

MOHOKJIOHAJIEHEE aHTHUTEeJa

NammuBuszyMab.

[lenTugoMMMe TUKNA

AMIOpeHaBUp, WHIMHABUP, JONMHABUP, HeJOMHaABUP, PUTOHABUP,
CaKBMHAaBUP.

[TONMMHYKI€O TN I

AMruinreH, QOMMBUPCEH.

[Ty puUHE/ IMPYMM OMHOHEL

ABakaBup, AlUKIIOBUP, amedoBuUp, umMnodoBUpP, umnTapabuH,
OMIaHO3UH, IUOe30KCrMaIeHO3UH, SIO0KCYIVH, SMTPULIMTAOUH,
GaMUUKIIOBUD, dJIOKCYypPUIONH, TaHUVKJIIOBUP, UOOKCYPUIOVH, MHO3UH

npaHobekc, JlamMuBynuHa, MADU, I[IeHUMKJIOBMP, COPUBYIVH, CTaBYyIVH,
TeHODOBUD, TPUOIIYPULONH, BaJIalMKJIIOBUP, BaJIb TaHUUKJIOBUD,
BUOapabuH, 3ajJbUuTabmMH, 3UIOBYIOMH.

AHAJIOTM CHAJIOBOM KUCJIOTH

OzesyibTaMUBUP, 3aHaMUBUD.

[Ipoune

AlleMaHHaH, aleTuJIIeVIMH MOHOBTaHOJIaMUH, aMaHTalVH,

aMMIOVMHOMMIIVH, aTeBMpINH, KalripaBMpPMH, OeJjlaBMpInH, H—IOOKO3aHOJI,

sbaBUPEH3, dbockameT HaTPUM, uHTepdepoH-Y, UHTepdepoH-7,
MHTepbepoH—Y, KeToKCaJl, JIMB0LIMM, MeTMCazs0H, MOPOKCHIVH,
HEeBUpPAIWH, Pentafiiside, JIeKOHapPW, IIOOOPUIIJIOTOKCHUH,
pubaBUPUH, pPVYMaHTalVH, CTaJIJIMMULIVH, CTaTOJIOH, TpeMaKaMpa,
TPpOMaHTaIVH .

VHIMENTOPH APOMATASH

AMVHOTJIOT € TYMM, aHaCcTpO30JI, PK3eMecTaH, bamposou,
bopmecTaH, JIeTPO30J, BOPO30JI.

IVATHOC TUUECKNI KPUTEPUN (KOHTPACTHOE BEODNECTBO HJIA
[IOJIYUEHVA WMSOBPAXEHMA B METOOE AJOEPHO-MAT'HMTHOM PESOHAHCHOU
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TOMOI'PAOUN (MRI) )

OKCUIOBI Kejesa, Ferumoxsil, ragobeHarT OVIMe I'JIIOMW/H ,
ranoByTpoJi, TramoOMaMuI, TalolleHTeToBas KUCJIOoTa, IaloTepuOol,
ragoBepceTaMul, T'alOKceToBasd KuUCJoTa, MaHTadomunup, MS- 325,
nepdiiyOpoH.

OVATHOCTUUECKUMA KPUTEPUM  (PAOMOAKTVBHOE BUBYAJIMSUPYIONEE
CPEICTRO)

ApuuTyMoMata  KOMILJIEKC C  TexXHelMeM (Tc), By TeIpPOHOBOM
KMCJIOTE KOMILJIEKC, KkalpoMa® INeHIeTHI, HOelpeoTuna komrJekc c Tc,
mucobeHnHa  komMmiekc ¢ Tc, sK3aMeTasuMa koMmlekc ¢ Tc,
baymesokcumimokosa F18, HaTpua o-momrunnypat 1311, modperammu 12371,

TIIIOKOKOPTUKOVIIH

21-AlleTOKCUIIPETHEHOJIOH, AaJIKJIOMETAa30H, aJI'eCTOH, aMIWMHOHUI,
BeKJIOMeTa30H, BeTaMeTa30H, ByIZecoHun, XJIOPONPeOHUB0H,
LMKJIECOHNI, KJoOeTas30Ji, kJoOeTas0H, KJIOKOPTOJIOH, KJIOIPEIHO,
KOPTUKOCTEPOH, KOPTM30H, KOPTMBA30OJ, Iediia3akopT,

[IpeOoHM30JI0HAa HaTpuUA dpocoaT, [IpeIHn30H, penHuBall,
NpeIHUIINOEH, PVMEKCOJIOH, TUKCOKOPTOJ, TPUaMIUIMHOJIOH,
TPMaMUMHOJIOHA alleTOHUI, TpMaMUMHOJIOHa OeHeTOHMI, TpMaMUIMHOJIOHA
TeKCalle TOHUTI .

AHTAT'OHUCTH/UHIVIEUTOPH IT'OPMOHA POCTA

OKTpeoTHn, I[IeI'BMCOMaHT, COMaTOCTaTUH.

PWIINSVHI'-OAKTOP T'OPMOHA POCTA

CepMOpesinH.

CTVMYJIATOP POCTA

CoMaTOTPOIINH .

VHIVIBUTOPH OBPATHOV TPAHCKPUIITASH

ABakaBUpP, aTeBUPIWH, KalpaBUPMH, OeJlaBUPIOWH, IMOAaHO3UH,
IVMOe30KCHaleHO3UH, 50aBUpPeH3, »sMTpUUMTabuH, GOCKapHeT HaTpuHd,
JaMUBYOVH, HeBUpalMH, CTaBYyOMH, CypaMMH HaTpu¥, TeHOQORBRUD,
3aJIbIUTabMH, 3SUIOBYIMH.

VMHITIEUTOPH TOIIOM3OMEPASE

9-AMMHOKAaMIITOTELIMH, MUPUHOTEKaH, TOIOTeKaH.

VHIMBUTOPH TOIIOM3OMEPASH-2

DayHOpyOULIMH, OOKCOPYOMLMH, 3TOIO3UL, coBy30KCaH,

TEHUIIO3N I .
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C. CmoMCcTBa OJIUT'OMEPOB
Kak OBJIO OTMeUeHO BHIIe, HacTodllee M300peTeHMe HallpaBJIEHO
Ha OJIMI'OMEep, BRJOUYAKINMK pas3HooBpasHBe MOIUOMUKALUM, KOTOPHE

IIprmomanT oJIMI'oMepaM XeJlaTeJIbEHEEe CBOMICTBA (Hanpmmep, ITOBHIIEHHYIO

aHTUCMEICJIOBYIO AKTHMBHOCTE ) . B OoIipeneJIeHHEIX BapraHTax
OCYymeCTBJIEHNA OJINT'OMED BRJIOUaeT CKeJieT, conepmammﬁ
II0CJIeOBATEJIBHOCTD MOPOOJIMHOBEIX IMKIIMYe CKMUX CTPYKTVP,

COeIMHEHHHX MeXCYyOLeIMHNUHEMY CBS3AMM, IIPUUEeM MeXCyObeOnHUUHEE
CBA3U COEeIUHSIOT 3’ —-koHel OOHOM  MOP(OJIMHOBOM  LMKJIIMUECKOMN
CTPYKTYPH  C 5’ -xkoHLIOM CcocemHelM  MOPQOJMHOBOM  LUKJIMUECKOM
CTPYKTYPH, OpHUeM Kaxnoas MOPpQOJIMHOBAS LMKJIMUECKas CTPYyKTypa
CBA3aHa C O(GparMeHTOM CHapeHHOT'O OCHOBaHMA TakuM oBpasoM, UTo
OJIMTOMEP MOXEeT CBS3HBATLCA CHEUMOUUHEIM K IIOCJIEOOBATEJIEHOCTU
oBpas3oM c 1eJeBOM HYKJIEMHOBOM KUCIJIOTOM! . MopdOJIMHOBEE

IMKIIMYEeCKNMEe CTPpYKTYPE MOI'YT MMETE CJlelyklee CTpPpOeHNMEe (l):
N
|

14

B KOTOPOM «B» B KaxmoM cCJiyyae He3aBMCHMMO IMIPpencTaBjigdeT dparMeHT
CIIapeHHOTO OCHOBAHUA.

Kaxgas MoOpdOOJIMHOBAaS LUKJIMUECKas CTPYKTypa HeceT (QparMeHT
(Pi) cCHapeHHOTO OCHOBaHMA OJsS O(OPMMPOBaHMS IIOCJIeOOBaTEJILHOCTH
bparMeHTOB CIapeHHHX OCHOBAaHMM, KOTOpas THUIIMYHO IIpelHa3HaueHa
oJ1g I'MOpUOM3aUMY C BHOPAHHOM aHTMCMBCJIOBOM MMIIEHBIO B KJIETKE WJIU
B IOOBepraeMoM JeueHU CcyObekTe. OpaIlMeHT CIIaPeHHOTO OCHOBaHUSA

MOXeT OHTBb IIYPVMHOM WJIM IIMPVIMUIVMHOM, IIPHMCYTCTBYIIVIMIM B HaTUBHOM

IOHK wnmm PHK (A, G, C, T wmmm U), MIM aHaJOI'OM, TaKMM Kak
TUIIOKCAaHTHUH (ocHOBaHME, BXOoIOAmee KOMIIOHEHTOM B HYKJIEO3UI
VMHO3MH) MJIIN 5-MeTUJILMTO3MH . OB cyxIOaeMel a”HaJior OCHOBaHUHA

IIOBHIIAET a@@MHHOCTb CBASEBIBaAHMA C oJIMmromMepoM, KOTOpHﬁ Takrxe
MOXeT OBITE MCIIOJIB30BAaH. HpmmepHHe aHaJIoT'mM B STOM OTHOIEHMNM

BKJIIOY AT C5-IponMHUI-MOIUOUIMPOBaHHEE IUMPUMUIVHE, 9-
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(aMMHOBTOKCH) PeHOKCa3MH (pukrcaTop), M TOMY IMIOOOOHHE.

OOoNoJIHUTEeJIbHEE  [IPUMMEPH  (ParMeHTOB  CIAapeHHHBX OCHOBAaHUM
BKJIOUAT, HO He OTPaHMUMBAKTCHA TaKOBEMM, Yypalws, TUMMUH, aldeHWUH,
UMTO3MH U T'yaHMH, MMeK IMre CBOM COOTBEeTCTBRYKIME aMUHOTPYIIIH,
3alMileHHEEe  alMJIbHBEIMM — 3allMTHEIMM  TpPyIaMi, 2-bTopypaluni, 2=
bTopLUUTO3UH, 5-6poMypaluni, S-monypaluni, 2, 6-IMaM/HOIIYPUH,
a3aluTO3MH, IUPUMUIMHOBHE aHaJloTM, TakMe KaK IICeBIOM3OLMUTO3ZUH U
IceBOoOypaluui, ¥ IIpouMe MOOIMOMUMPOBAHHEE a30TUCTHE OCHOBAHUA
HYKJIEMHOBHIX KMCJIOT, TakMe KaK 8-3aMelleHHBle IIYyPUHBE, KCaHTUH WU
TUIIOKCAHTHUH (mocJysiegHue nBa opelcTaBJIgT cobou IIPOOYKTE
ecTeCcTBEeHHOM oerpajaluu) . Taxxe paccMaTpuBainTCg
MOOMOUUMPOBAHHEE HYKJIEeOOCHOBAHMS, OINMCaHHEIe B paboTax aBTOPOB
Chiu u Rana, RNA, 2003, Tom 9, ctp. 1034-1048, Limbach u ap.,
Nucleic Acids Research, 1994, gwom 22, cTp. 2183-2196, wu
Revankar um Rao, Comprehensive Natural Products Chemistry, ToMm
7, crp. 313.

JOoMmoJIHUTEeJIbHEE  IPUMMEepPH  (PparMeHTOB  CIapeHHHBX OCHOBAaHUM
BKJIOUAKT, HO He  OTI'paHMuUMBaKRTCH TaKOBEMM, HYKJIEOOCHOBAHUSA
YBeJIMUeHHOTO pasMepa, B KOTOpPHE BBeIeHH OIMH WM 0OoJee
BeH30JIbHHX LMKJIOB. BaMeneHn TeTepPOUUKINYECKUX OCHOBAaHUM
HYKJIEMHOBHIX  KMCJIOT, omMcaHHHE B KaTaJioTe «Glen Research
(www.glenresearch.com)»; B paborax aBTopoB Krueger A.T, m Op.,
Acc. Chem. Res., 2007, Tom 40, ctp. 141-150; Kool, E.T., Acc.
Chem. Res., 2002, Tom 35, cTp. 936-943; Benner S.A., u 1Op.,
Nat. Rev. Genet., 2005, Tom 6, cTtp. 553-543; Romesberg, F.E., mu
op., Curr. Opin. Chem. Biol., 2003, mom 7, crtp. 723-733; Hirao,
I., Curr. Opin. Chem. Biol., 2006, wTom 10, cTp. 622-627,
paccMaTpMuBalTCAd Kak IIPMMeHMMHE OJIS CHMHTe3a OIIMCHBaeMBX 3O0ecCh
OJINTOMEPOB. HeKOTOpHEe MNIPUMMEPH 2THUX HYKJIEOOCHOBAHUM YBEJUUEHHOTO

pasMepa IOKa3aHB HWXE :
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NH, o}
NH, o '“1)\\“” ”|/J\”H
/N S Sy /N S {H|/J/ m/\)\NHz
AL I
o) o]
O NH2 HNJ\NH HNAT‘
NH N o S SN,
o HJ\O v
Q NH,
HN NH “/kN

Kax OBUIO OTMEUEHO BHIIE, OJIMI'OMEP MOXeT OHTL MOIUOMIVPOBAH,
B COOTBETCTBMM C OIHMM acIleKTOM M300peTeHUs, BBeIeHMEM OIHOU
i  6oJiee Tpynn X2-X8. B HeKOTOPHX BapMaHTax OCYyIeCTBJIeHUI
coenuHeHMe QOPMyJIHL 1 COHOEPXMUT IO MeHbIleM Mepe OIOHy X3-X8-
TPynaIy, W He COomepXuT XZ2-Tpylly. B HeKOTOPHX BapMaHTax
OCYWECTBJIEHUS coenuHeHre OQopMyJiHl I COIEpXUT IO MeHblled Mepe
omHy X2-, X4-, Xb-, X6-, X7- mim X8-Tpylly, ¥ He COOEepPXUT X3-
Tpyllly. B HEKOTOPHX BapMaHTax OCYHNEeCTBJIEHUSA coenuHeHUe OOpPMYJIE
I CcomepXuT IIO MeHbIel Mepe onHy X2-, X3-, Xb-, X6-, X7- uau X8-
Tpyniy, W He CcomepxuT X4-Tpylily. B HeKOTOPHX BapMaHTax
OCymecCTBJIeHUS CcoeIuHeHre OOpMyJIHL 1 COOEPXMT II0 MeHBIel Mepe
omoHy X2-, X3-, X4-, X6-, X7- wuim X8-Tpylly, ¥ He COOepXuT Xb-
Tpyllly. B HEKOTOPHX BapMaHTaxX OCYWeCTBJIEHUHA coelOuHeHUe OOPMYJIEL
I COIepXuT IO MeHbIel Mepe oIHy X2-, X3-, X4-, Xb-, X7- wmam X8-
Tpyniy, M He ComepXuT XO-IpyIlly. B HeKOTOpPHX BapMaHTax
OCyImeCTBJIeHUA CcoeIuHeHre OOpMyJIHL 1 COOEPXMT II0 MeHBIel Mepe
omoHy X2-, X3-, X4-, X5-, X6- wiu X8-Tpyliy, ¥ He comepxuTr X7-
TPpyHlly. B HEKOTOPHX BapMaHTaxX OCYIEeCTBJIEHUA coelOMHeHMe OOPMYJIEL
I comepXuT IO MEeHBIEM Mepe OIOHY X2-X7-Tpyllly, U He COOEepXUT X8-—

TPYyIIILY . B HEeKOTOPEIX BaplmaHTax OCymeCTBIJIEHMA IIpeaCcTaBJIEHO
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coeIMHeHue QOopMy JIEL I, B KOTOpOMn X He ABJIAeTCHd

‘%‘ HN,  +
)ﬁNHZ
NH . B HeKOTOPRIX BaplaHTax OCyeCTBJIEeHNA

NpencTaBJIeHO coenuHeHMe OQOpPMYyJHL 1, B KkKoTopoi R3] mpencrariser

‘%‘ HN.  +
>4NH2
alueTnJI, M X He 4gBJjideTcd NH . B HeKOTOPEIX
BapMmaHTax OCymeCTBJIEHMA InpenocraBJIeHO cCoelMHeHMe @OpMYHH I, B
'%‘N\ N H,N. o+
>¢NH2
KOTOpOﬁ X He ABJIAeTCHA NH . B HeKOTOPEIX

BapMaHTax OCyIeCTBJIeHUA IIpelcTaBJIeHO coeluHeHMe OQopmyJiel I, B

KOTOPOM R13 npencTaBJIgeT aleTu, u X He aBJIgeTCHd
_é_N\ N N+

>¢NH2

NH

B HEeKOTOPEX BaplMaHTaX OCYIMeCTBIJIECHNA

IpeICTaBJIEHO coenuHeHMe OQOpMyJEL I, B KOTOpoM X He ABJIAeTCH

/__\ O
'§'\_ﬂ<ﬂ/¥

NnpeIcTaBJIeHO coearHeHue O®opmyJH I, B KoTopow RIS mpemcraBisgeT

/N P
'%'\JJ<x¥

aueTmJi, nm X He ABJIAETCA . B HeKOTOPEX

HEeKOTOPEX BapMrmaHTax OCymeCTBJIEHMA

BapMaHTax OCylleCTBJIEHUA IIpencTaBJIeHO coeluHeHMe OQopmyJiel I, B

§©J<,\/¥T

HeKOTOPEIX BapMMaHTax OoOCymeCTBJIEHMA InpeaocraBJIEHO COeIIMHEHN e

KoTopoM X He  ABJIgeTCHd

OopMyJitl I, B kKoTopoM RI3 mpemcraBjgeT aleTwl, ¥ X He ABJSETCH
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éC{KT

OCYWECTBJIEHUSA IIpelcTaBJIeHO coelMHeHMe OQOpMyJiHl I, B KOTOpoM X He

HeKOTOPHX BapraHTax

NH
'%‘ N N
ABJIAETCA NW. B HeKOTOPHX BapMmaHTax oCymeCTBJIEeHNA

npencTaBJIeHO coelMHeHue OQopMmyJiEl 1, B KoTopoM RI3 mpencraBiger

/\ NH
-E—N N—<
aneTmJi, u X He [ABJIAeTCHA NH; | B HekOTOpPHX BapMaHTax

OCyIeCTBJIeHU NpeldCTaBJIEHO CcoeOrHeHMe QOpPMyJiEl I, B KOTOpoM X He

'§— N NH
ABJIAETCA . B HeKOTOPHEX BapMmaHTax OoOCymeCTBJIECHNA

NpeIncTaBJIeHO coearHeHue O®opmyJsn I, B KoTopow RIP mpemcraBiseT
nu X He 4ABJIAeTCHA . B

aumeTmii, HeKOTOPRIX BapMrMaHTax

OCyImEeCTBJIEHUA IIPpeOCTaBJIEHO CcoenOMHeHMe QOpMyJiE I, B KOTOpoM X He

N—
ABJIAeTCH \¥—/ . B HEeKOTOPHX  BapMaHTax  OCYylleCTBJIeHUA
IpencTaBJIeHO coelMHeHue OQopMyJiEl 1, B KoTOopoM RI3 mpencraBiger
'%’ /_\N_
alueTuJi, u X He 4BJIgeTCHA — . B HekOTOpPHX BapMaHTax
OCyIeCTBJIeHUA NpeldCTaBJIeHO coenrHeHMe QOPMyJE I, B KOTOpoM X He
N\
3 W
aBJjgeTcd CFs, B HeKOTOPHX BapMaHTax OCYIEeCTBJIEHUS
NpelncTaBJIeHO coearHeHue O®opmyJnl I, B KoTopow RIP mpemcraBiaserT
/ N\
+{O{
CFs

OCyIeCTBJIEHUA NPpeOCTaBJIEHO CoeOMHeHMe OQOpPMyJiEl I, B KOTOpoM X He

+

aneTmJi, m X He [gBJSgeTCd B HEeKOTOPEX BapMaHTaxXx

0
§ICF3
NH )

ABJIAETCA B HeKOTOPRIX BapMrMaHTax
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OCYIMEeCTBJIEHVS TpPenNCcTaBJIeHO coenuHeHme O®opmyJel I, B KoTopon RIS

£ ‘
>/CF3z
npencrTaBjdgeT aueTmi, u X He [ABJIIeTCH NH . B
HEeKOTOPEHIX BapMaHTax OCyIEeCTBJIEHUSA npencTaBJIeHO CoeIMHeHNe
PopMmyJiEL I, B KOTOpOoM X He 4BJAETCSHA NHRXARDXARNHAC - g
HEeKOTOPHIX BapMaHTax OCYIleCTBJIEHUA npencTaBJIEHO coelMHeHNe
PopmyJiel I, B koTopoM RI3 mpemcrTaBjygeT aleTw, ¥ X He ABJSAETCHA
NHhxARhxARNHACc
B HEeKOTOPEIX BapMaHTax OCYIEeCTBJIEHUA IpencTaBJIEeHO
coenuHeHMe OQOpMyJiH I, B KOTOPOM KaxOykw TIpynny X He3aBUCHUMO
BHOMpPAT, KaK OBJIO ONMCAHO BHIIE, [IPKM YCJIOBUM, UYTO, €CJM I'pyllla

X Ha o¢ocoopucTOM cCBA3U, Oamwkammey K 3’ -KOHIY, IIPeICTaBJIAET

cobom
—\ 0 —\ O
-%-N N ‘%‘
HN  +
/ ’ )ﬁNHz N\_/N
NH NHz |

g
YOO 2O 10O

NHhxARhxARNHAc
MJin ’

TO IIO MeHbIIeM Mepe OOHa Ipyrafd Tpynna X He gBjgerca X1.
B HEKOTOPEIX BapMraHTax OCyIeCTBJIEHUSA IpencTaBJIeHO
coenuHeHMre OQopMyJiEL I, B KOTOPOM KaxIyl Ipydny X He3aBUCHUMO

BBI@T/IpaIOT, KaK OBJIO OIIMCAaHO BHIIE, Inpm ycjiaoemmnm, dYTO, €CJIM TPpYIIIlia
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X Ha o¢ocoopucTOM cCBA3M, OamwKammey K 3’ -KOHIY, IIPeICTaBJIAEeT

cobom

N N g HN + S ¢
) 2 %i\_ﬂ{\x
i N{\x
N M M
Z’ Q | ‘%‘N\ ,N_< -§—N NH

NH2,

CFs NH

O ——
/\ /o \ % N 0
_é_\_/N_ N/ )
9 9

NHhxARhxARNHAC
MJIin ’

TO IIO MEeHBIIeM Mepe OBe OPYTIMX Ipynne X He ABjAnTcAa X1.

B HeKOToprX BapT/IaHTaX oCcCyleCTBJIeHMA HpeJICTaBJ'IeHO
coelMHeHVe @OpMyJIbI T 7 B KOTOpOﬁ KaXIOyIo I‘pyl‘lny X He3aBVMCHMO
BBI@T/[paIOT, KaK 6EJI.HO OIIMCaHO BHIIE, l_lpT/I YCJIoBUMM, uTo, eCJIn I‘pyl_ll_la

X Ha o¢ocoopucTOoM CBA3M, OamwKammey K 3’ -KOHILY, IIPeOCTaBJIAET

cobom

NH , NHz

\_/ e

Y 2 OA +O
—E-GN—, _g_@N{H | -E_H_\/\/\jz"%
_g_\/:/\, g

NHhxARhXxARNHAc
mJinm ’
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TO TI0 MeHbIeNM Mepe TpY IPpYyTux Tpynns X He gBiagiorcd X1.

B HEeKOTOPHIX BapuaHTax OCYMEeCTBJIeHU A IpenCTaBJIEeHO
coemyHeHue OQopMyJiHI I, B KOTOPOM Kaxoyio Ipynny X He3aBUCUMO
BHIOMpPAT, Kak OBJIO OIMCAHO BHIIE, IPM YCJOBUM, YTO, eCJM Tpylla

X Ha o¢dochopmucTom cCcBA3U, Oamxanmer k 3’ -KOHLY, IMIpPeICcTaBJigeT

cobom
0 —\ 0
+{ ) ", 2,

NH , NH; |

2 2

/ N\ p
'g_\_/”{/\
TV NHhxARhXxARNHAC ,
TO BCe IOpyI'Me Tpylne X He gpjsgorca X1.
B HEeKOTOPEIX BapraHTax OCYIleCTBJIEHUA npencTaBJIeHO
coemuHeHre OQopMyJiIel I, B KOTOPOM Kaxnoyio IpPynny X He3aBUCUMO

BBI@MpaIOT, KakK OBJIO OIIMCAaHO BHIIE, Inpn ycJjJoermMm, dYTO, eCJIM TIT'pYIlIla

X1 IPUCYTCTBYET Kak N (CH3) 2, u X3 IPUCYTCTBYET Kak

N>I'-|=NH N\ P
HN 'g‘

\ / HN, +
-§-N >¢NH2
O WK NH , To X7 He
npelncTaByideT OUICPUIUHNI.
B HEeKOTOPHX BapMaHTax OCylleCTBJICHNS pelcTaBJIeHO

coemuHeHre OQopMyJiIHL I, B KOTOPOM KaxOoyo Ipynny X He3aBUCUMO
BHOMpPAKT, KakK OBJIO ONMCAHO BHIIE, [IPU YCJIOBUM, UYTO, E€CJIM Ipylla
X1 npucytrcrteyeT kak N(CHz)z2, m X7 HOpUCYTCTBYET KaK IIUIIEPUIVHNI,

TO X3 He 49BJIIeTCHd
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N

i / o
NH

0O nnu

%HZNH _g_/_\ P
H,N

B HeKOTOPHX BapMaHTax OCyMeCTBJIeHMA coeluHeHMe OOpMyJiEl I
COOEPXUT OIHY X2-X8-Ipyllly Ha kaxoble 2-5 X1-rpynrn. B HeKOTOPHX
BapMaHTax OCyleCTBJIeHUsa coenuHeHue Oopmyssl I comepxuT 3-5 X2-
X8-Tpynmn  Ha  KaxOee 10 Xl-rpynm. B HEeKOTOpPEHX BapuaHTax
OCylmeCTBJIeHUA coenuHeHue Odopmysiel I comepxuT 3-5 X2-X8-rpyll Ha
kaxagee 10 Xl-rpynm. B HeKOTOPHX BapMaHTax OCYIeCTBJIeHHUI
coemuHenre OQopmysiel I comepxuT 100% X2-X8-rpymnmn. B  HeKOTOPEIX
BapMaHTax OCYyWleCTBJIeHUs coeluHeHre dopmyJsiel I comepxur 95-100%
X2-X8-rpynrn. B HEKOTOPHX BapMaHTax OCYWEeCTRBJIeHUS COeOUHeHMe
OopMmyJsiel I comepxuT 90-95% X2-X8-rpymnrn. B HEeKOTOPHX BapraHTax
OCyWeCTBJIeHUA coenuHeHue QOpMyJiH 1 comepxuT 85-90% X2-X8-Ipymnl.
B HeKOTOpPHX BapMaHTax OCYWeCTBJIeHUA coeIuMHeHre  OQopmyJiel I
COOEPXUT 80-85% X2-X8-rpynI. B HEKOTOPEIX BapMaHTax
OCYWeCTBJIeHUA coenuHeHUe QOpMyJiH 1 comepxuT 75-80% X2-X8-Ipymnil.
B HeKOTOPHX BapMaHTax OCYMeCTBJIEHUA CcoenuHeHMe  OQOpMyJiEl I
COOEPXUT 70-75% X2-X8-rpynI. B HEKOTOPEHIX BapMaHTax
OCymeCTBJIeHUA coeIuHeHre QopMyJiEl I comepXxuT 65-70% X2-X8-rpyml.
B HeKOTOPEHX BapMaHTax OCyMeCTBJIeHMA coenuHeHMe  OQopMyJiEl I
COOEPXUT 60-65% X2-X8-TpynIl. B HEKOTOPEIX BapMaHTax
OCYWeCTBJIEHUA coenuHeHue QOopMyJiHl I comepXxuT 55-60% X2-X8-rpymn.
B HeKOTOPHX BapMaHTax OCyMeCTBJIeHMA coeluHeHMe  OQOpPMyJIEl I
COOEPXUT 50-55% X2-X8-rpyni. B HEKOTOPEIX BapMaHTax
OCyWeCTBJIeHUA coenuHeHue QopMyJiHl 1 comepxuT 45-50% X2-X8-Tpymnil.
B HeKOTOpPHX BapMaHTax OCyWeCTBJIeHUA coeIuMHeHre  OQopmyJiel I
COOEPXUT 40-45% X2-X8-rpynI. B HEKOTOPEIX BapMaHTax
OCyWeCTBJIeHUA coenuHeHue QopMyJiHl 1 comepxuT 35-40% X2-X8-Tpymnll.
B HeKOTOpPHX BapMaHTax OCYWeCTBJIeHUA coeIuMHeHre OQopmyJiel I
COOEPXUT 30-35% X2-X8-rpynI. B HEKOTOPEIX BapMaHTax
OCYWeCTBJIeHUA coenuHeHUe QOpMyJIH 1 comepxuT 25-30% X2-X8-Tpynl.
B HeKOTOPHX BapMaHTax OCyMeCTBJIEHUA CcoenuHeHMe  OQOpMyJEL I
COOEPXUT 20-25% X2-X8-rpynI. B HEKOTOPHIX BapMaHTax

OCyWeCTBJIeHUA coenuHeHue QopMyJiHl 1 comepxuT 15-20% X2-X8-rpymnil.
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B HeKOTOPHX BapMaHTax OCYWMEeCTBJIeHUA coenuHeHue  OopMyJiel I
COOEPXUT 10-15% X2-X8-rpynI. B HEKOTOPEHIX BapMaHTax
OCyWeCTBJIeHUA coeOuHeHMe OopMyJiel I comepxuT 5-10% X2-X8-rpymnil.
B HeKOTOpPHX BapMaHTax OCYIEeCTBJIeHUA coenuHeHue  OopMyJiel I
COOEepPXUT MeHee 5% X2-X8-rpynIl.

B HEeKOTOPEHIX BapMaHTax OCVYIeCTBJIEHUA npencTaBJIeHO
coenuHeHre OQopMyJiEI I, B KOTopoM Tpynnu X1 w»m Tpynomne X2-X8
paccedHEl BIOJIb CKeJjleTa. B HEKOTOPHX BapMaHTax OCYIeCTBJIEHUI
IpeIcTaBJIeHO coeauHeHre POpMyJiHl I, B KOTOPOM TPYNNH X1 M IpPYIH
X2-X8 o00pas3yonT KapTUHY CTPOIOI'C UepelOBaHMA BIOOJIbB CKeJieTa. B
HEKOTOPEIX BapMaHTax OCYIIECTBJIEHU A IpencTaBJIEHO COeOUHEeHHue
OPopmyJiEl I, B KoTopoM Tpynnu X1 ¥ Tpynmnu X2-X8 He o00pas3yoT
KapTUHY CTPOTOTO UepemoBaHMda  BIOOJIb cKeJjeTa. B  HeKOTOPHX
BapMaHTax OCYIEeCTBJIEHMA IIpPencTaBJIeHO coenuHeHue OQopmysel I,
uMmenmeyr 6Joxku X1-Tpynn u  OBJ0okM  X2-X8-Tpymnn. B HEKOTOPHX
BapMaHTax OCYIEeCTBJIEHMA IIPencTaBJIeHO coenuHeHue OQopmyJssl I,
VMeKMey LeHTpaJIbHEM OJIok M3 X1-Tpynn, OGJaHKMPOBAHHEM OJIOKaMM U3
X2-X8-rpynrn. B HEKOTOPHX BapMaHTax OCYMeCTBJIeHUA I[IpeICTaBJIEHO
coemmuHeHre QOPMyJIEHL 1, MMeKmey LeHTpaJbHEM OJIOK M3 X2-X8-rpymm,
bilaHKMpPOBaHHB OJiokKaMu M3 X1-Tpymmd.

B Jm000M M3 BHIEYIIOMAHYTHX BapMaHTOB OCYeCTBJIeHMA QOpMyJIE
(I), B KOTOpPOM IIO MeHbIeM Mepe oOIMH X BHOupaoT uU3 X2-X8,
IpencTaBJIEH elle OOMH BapMaHT OCYIEeCTBJIeHMA, B KOTOPOM «n»
opencTaBJsgeT LeJjoe umcjo o7 30 mo 35. B OONOJIHUTEJIbHHX
BapMaHTax OCYWEeCTBJIEHMA BHIIEYIIOMAHYTEX BapPUaHTOB OCYIECTBJIEHUA
PopMyJiEL (1), B KOTOPOM IIO MeHbIeM Mepe oIMH X BHOUpalT u3 X2-
X8, «n» mnpelcTaBJIAeT I&JIoe YMCJIO OT 25 mo 29. B IOONOJHUTEJBHEX
BapMaHTax OCYWEeCTBJIEHMA BHIIEYIIOMAHYTEX BaAPUAHTOB OCYIECTBJIEHUA
PopMyJiEl (I), B KOTOPOM IIO MeHbIeM Mepe oIMH X BHOUpalT u3 X2-
X8, «n» mnpelcTaBJIgeT lejioe 4umcjo oT 20 mo 24. B IONOJHUTEJBHEX
BapMaHTax OCYIECTBJIEHMA JIIOOOTO M3 BHIIEYIIOMAHYTHX BapMaHTOBR
ocymecTBJIeHUsa OQopMyJH (I), B KOTOPOM II0 MeHbIleM Mepe oIMH X
BHOUpaT U3 X2-X8, «n» NpelOCcTaBJigdeT LeJjioe umcio oT 15 mo 19. B
OOIIOJIHUTEJIbHEIX BapMaHTaxX OCYIECTBJIEHUA BHIIEYIIOMAHYTEX BapMaHTOB
ocymecTBJIeHUS OQopmyJsH (I), B KOTOPOM IIO0 MeHbIeM Mepe oIMH X

BHOUpPAT U3 X2-X8, «n» NpencTaejgeT Lejioe umcio oT 10 mo 14. B
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OOIOJIHUTEJILHEX BapMaHTax OCYMeCTBJIEHMS BHIEYIIOMAHYTEX BapMaHTOB
ocymecTBJIeHUS O®opMmyJH (I), B KOTOPOM II0 MeHbIeM Mepe oOIMH X
BHOMpPAT M3 X2-X8, «n» IIpeIcTaBJigeT LeJjioe uYuucjo oT 5 mo 9. B
ele IOTIIOJIHU T EJIb HEIX BapMaHTax OCyMeCTBJIEHUSI BHIIEYIIOMSHY THIX
BapMaHTOB ocymecTBJIeHUsa QdopmyJitl (I), B KOTOPOM IIO MeHbIel Mepe
onMH X BHOUMpawT U3 X2-X8, «n» OpelcTaBJAeT Lejloe UMCJIO OT 1 IO
4,

B Jm060M M3 BHIIEYIIOMSAHYTHX BapMaHTOB OCYMEeCTBJIeHUS OOPMYJIH
(I), B KOTOPOM «n» IIpencrTaBJgeT ULeJjoe umcjgo oT 30 z»mo 35,
IpencTaBJIeH elle OIMH BapMaHT OCymecTBJIeHMs, B KOTOPOM oOIMH X
opencraByageT X2-X8. B JmofoM M3  BHIIEYIIOMSHYTHX  BapMaHTOB
ocymecTBJIeHUa OQopMmyJiHl (I), B KOTOPOM «n» MOpelcTaBJsgeT LeJjioe
umcygo oT 30 mo 35, mOpencTaBJIeH elle OOMH BapMaHT OCYIEeCTBJIEHUHA,
B KOTOpPOM IBa X He3aBUCKMO BeHOMpanT M3 X2-X8. B JmwboM U3
BHIMEYIIOMSAHYTHX BapMaHTOB ocymecTBJIeHUs dopMyJe (I), B KOTOpoOHU
«N» HOpencTaBJsgeT Lejoe umcyo oT 30 mo 35, HnpencTaBJIEH €lle OIVH
BapMaHT OCYMEeCTBJIEHMS, B KOTOPOM Tpu X HEe3aBUCUMO BHOMpPAT U3
X2-X8. B JmoboM U3 BHINEYIOMAHYTHEHX BapMaHTOB OCYIMeCTBJIeHUA
OPopmyJiel (I), B KOTOPOM «n» INIpelcTaRJgeT Lejoe umcjo oT 30 mo
35, TmpencTaBJIeH ele OIVMH BapMaHT OCYIECTRBJEeHMUSI, B KOTOPOM
YeTHpe X He3aBUCHKMO BHIOUPAT ns3 X2-X8. B JI0O0oM ns3
BHIIEYTIOMAHYTHX BapMaHTOB OCYyMecTBJeHus dopmyJsl (1), B KOTOpPOM
«n» HOpencTaBJsgeT LeJoe umcjyio oT 30 mo 35, HOpencTaBJIeH ele OIMH
BapMaHT OCYMEeCTBJIEHMI, B KOTOPOM IIATb X He3aBUCKMO BHOMpPAT U3
X2-X8. B JmoboM U3 BHIEYIIOMAHYTHX BapMaHTOB OCYIEeCTBJIEHUS
OPopmyJiEL (I), B KOTOPOM «n» IpelcTaBJdeT Iliejioe umcjo oT 30 mo
35, mOpencTaBJIeH elle OIMH BapMaHT OCYINEeCTBJIEHMS, B KOTOPOM IeCThb
X HeszaBUCUMO BHOMpanT M3 X2-X8. B Jmo00M M3 BHIIEYIIOMSHY THEX
BapMaHTOB oOcCymecTBJIeHUS CopMyJiEl (I), B KOTOPOM «n» IIpedcTaBJgeT
Lejioe 4mcjo oT 30 pmo 35, TIOpenICcTaBJIeH elle OOVMH BapMaHT
OCYIECTRBJIEHNA, B KOTOPOM CeMb X He3aBUCHMMO BHOUpanT M3 X2-X8. B
JIIOOOM M3 BHIMEYIOMAHYTHX BapMaHTORBR OCymMecTBJIeHMA QopMyJH (I), B
KOTOPOM «n» ImOpelcTaBJfgeT leJjioe umcjgo oT 30 mo 35, mnpemncTaBJieH
eme OOMH BapMaHT OCYMEeCTBJIeHMS, B KOTOPOM BOCEeMb X He3aBUCUMO
BHOUpanT u3 X2-X8. B Jmo6oM M3 BHIEYIOMSAHYTHEX  BapMaHTOB

ocymecTBJIeHMa QopMyJil (I), B KOTOPOM «n» MOpedCcTaBJIgeT IleJoe



181

umciygo oT 30 mo 35, ImpencTaBJIeH elle OOMH BapMaHT OCYIEeCTBJIEHUSA,
B KOTOPOM [HOeBATH X He3aBUCKMMO BHOMpabT u3 X2-X8. B JjmwboM us3
BHINEYTIOMSAHYTHX BapMaHTORBR OCYymecTBJIeHMs OopMyJE (I), B KOTOpOMU
«N» HOpencTarJjigeT Lejoe umcio oT 30 mo 35, HOpencTabBJIeH elle OIVH
BapMaHT OCYIeCTBJIEHMSA, B KOTOPOM HOeciAThb X He3aBUCHMO BHOMpaoT
n3 X2-X8. B JmobOM M3 BHIEYIIOMAHYTEX BapMaHTOB OCYIECTBJIIEHUA
PopMyJiEl (I), B KOTOPOM «n» IMpencTarJigseT Lejioe umcjio oT 30 1o
35, TmOpencTaBJIeH eme OOMH BapMaHT OCYIEeCTBJeHMS, B KOTOPOM
OOMHHanlaThk X He3aBUCKHMMO BHOMpaklT u3 X2-X8. B JjmodoM U3
BHIMIEYTIIOMSHYTHX BapMaHTOB ocymecTBJIeHus dopMmyJe (I), B KOTOpoOHU
«N» HOpencTaBJsgeT Lejoe umcyo oT 30 mo 35, HOpencTaBJIEH elle OIVH
BapMaHT OCYIEeCTBJIEHUS, B KOTOPOM H~OBeHalOllaTb X He3aBUCUMO
BHOMpawnT mn3 X2-X8. B JmoboM M3  BHIIEYIIOMSAHYTHX  BapWMaHTOB
ocymecTBJIeHUa OQopMmyJHl (I), B KOTOPOM «n» MOpelcTaBJsgeT ILeJjioe
umcygo oT 30 mo 35, mnOpencTaBJIeH elle OOMH BapMaHT OCYIEeCTBJIEHUHA,
B KOTOPOM TpMHaIUaTh X He3aBMCHMMO BHOUpalT M3 X2-X8. B JjmwdoM us
BHIMIEYTIOMSAHYTHX BapMaHTOB ocymecTBJIeHus dopMyJe (I), B KOTOpoOM
«N» HOpencTaBJgeT Lejoe umcyo oT 30 mo 35, HnpencTaBJIEH e€lle OIVH
BapMaHT OCYIECTBJIEHMSA, B KOTOPOM UYeTHpHAaIlaTk X He3aBUCHUMO
BHOMpawT U3 X2-X8. B Jmo6oM M3  BHIEYIOMSAHYTHX  BapuMaHTOB
ocymecTBJeHua OQopmyJitl (I), B KOTOPOM «n» IIpelcTaBJisgeT IleJioe
uycjgio oT 30 mo 35, mOpencTaBJIeH e€lle OOMH BapMaHT OCYIEeCTBJIEHUS,
B KOTOPOM MNATHaOUlaTb X He3aBMCHUMMO BHOUpalT M3 X2-X8. B JjmwdoMm us
BHIIEYTIOMSHYTHX BapMaHTOB ocymecTBJeHus dopMmyJel (I), B KOTOpOM
«N» HOpencTaBJsgeT LeJoe umcyo oT 30 mo 35, mOpencTaBJIeH ele OIVH
BapMaHT OCYmEeCTBJIeHMa, B KOTOPOM IIecTHanllaTb X He3aBUCHUMO
BHOMpawnT mn3 X2-X8. B JmoboM M3  BHIIEYIOMSAHYTEHX  BapWMaHTOB
ocymecTBJIeHMa OQopMmyJiHl (I), B KOTOPOM «n» MOpelcTaBJsgeT ILeJjioe
umcygo oT 30 mo 35, mOpencTaBJIeH €elle OOMH BapMaHT OCYIEeCTBJIEeHUHA,
B KOTOPOM CeMHaIlaTb X He3aBMCHUMMO BHOUpaoT M3 X2-X8. B JjmwdoM us
BHIMEYTIOMAHYTHX BapMaHTOB oOcCymecTBJIeHus dopMyJE (I), B KOTOpoOHU
«N» HOpencTaBJsgeT Lejoe umcyo oT 30 mo 35, HnpencTaBJIEH €lle OIVH
BapMaHT OCYIECTBJIEHMS, B KOTOPOM BOCEeMHanllaTk X He3aBUCHUMO
BHOMpawT U3 X2-X8. B JmoboM M3  BHIIEYIIOMSAHYTHX  BapuMaHTOB
ocymecTBJIeHUS OQopMmyJsH (I), B KOTOPOM «n» IMOpelcTaBJsgeT ILieJjioe

uycygo orT 30 mo 35, IMpencraBJieH elle OOMH BapMaHT OCYUeCTBJIEHUSA,
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B KOTOPOM HOeBATHAaOLaTh X He3aBMUCHMMO BHOUpalT U3 X2-X8. B JmdoMm
M3 BHIIEYIOMAHYTHX BapMaHTOB OCyMecTBJIeHud OOpMyJIH (1), B
KOTOPOM «n» ImOpelncTaBJfgeT leJjoe umcjgo oT 30 mo 35, mnpemcTaBJieH
ele OOMH BapMaHT OCYIEeCTBJIEHMS, B KOTOPOM IBanllaTb X He3aBUCHUMO
BHIOMpPanT u3 X2-X8.

B Jsm000M M3 BHIEYIIOMSAHYTHX BapMaHTOB OCYMeCTBJIeHMS QOpMYJIH
(I), B KOTOPOM <«n» IpencrTaBJdeT leJoe umcjgo oT 25 gpno 30,
IpencTaBJIeH ele OIMH BapMaHT OCYMeCTBJIEHMS, B KOTOPOM OIMH X
npencrTaBiasgeT X2-X8. B JmofoM M3  BHIIEYIIOMSHYTHX  BapMaHTOB
ocymecTBJIeHMS OQopMmyJil (I), B KOTOPOM «n» MOpelcTaBJigeT LeJjioe
umcygo oT 25 pmo 30, mnOpencTaBJIeH elle OOMH BapMaHT OCYIEeCTBJIEeHUA,
B KOTOpOM IOBa X He3aBUCKMO BeHOMpanT M3 X2-X8. B JmwboM U3
BHIMEYTIIOMSAHYTHX BapMaHTOB ocCymecTBJIeHUs dopMyJe (I), B KOTOpOHU
«N» MOpencTaBJsgeT LeJioe umMcjio oT 25 nmo 30, HOpencTaBJIEH elle OIVH
BapMaHT OCYIMEeCTBJIEHVSA, B KOTOpOM Tpu X HEe3aBUCHMMO BHOUpaKRT U3
X2-X8. B JmoboM U3 BHIEYIOMAHYTHX BapMaHTOB OCYIMeCTBJIEeHUA
OopmyJiEl (I), B KOTOPOM «n» IHIpelcCTaRJgeT lleJiloe UYMCJIOo OT 25 =Io
30, TIpelcTaBJIEH elle OOMH BapMaHT OCYIIEeCTBJIEHMHA, B KOTOPOM
JeTHpe X He3aBUCUMO BHOMpPAT nus X2-X8. B JIIOOM nus3
BHIIEYTIOMSAHYTHX BapMaHTOR OCYymecTRJIeHMs dopMyJel (I), B KOTOpOMU
«Nn» TPencTaBJAgeT lLeJoe umcjo oT 25 pmo 30, nOpencTaBJIeH elle OOMH
BapMaHT OCYIEeCTBJIEHMSI, B KOTOPOM I[IATE X HEe3aBUCUMO BHOUpPAKT U3
X2-X8. B JmoboM M3 BHIMEYIIOMSAHYTHX BapMaHTOBR  OCYIeCTBJIEHUS
PopmyJiEl (I), B KOTOPOM «n» IIpelcTaBJgeT IlleJioe UMcJIo OT 25 1o
30, mnpencTaBJeH ele OIOMH BapMaHT OCYIEeCTBJIeHMSA, B KOTOPOM MEeCTb
X HezaBUCHUMO BHOMpaonT M3 X2-X8. B JmoO60M M3 BHIIEYIIOMSHYTHEX
BapMaHTOB OcCymecTBJIeHUsS CopMyJiel (I), B KOTOPOM «n» IIpedcTaBJgeT
Lejioe d4dmcjo oT 25 pmo 30, TIIpemOcTaBJIeH elle OOVMH BapMaHT
OCYIECTRBJIEHNA, B KOTOPOM CeMb X HEe3aBUCHMMO BHOUpanT M3 X2-X8. B
JIIOOOM U3 BHIIEYIOMAHYTHX BapMaHTOB OCymMecTBJeHMA QdopMyJe (I), B
KOTOPOM «n» IMOpelcTaBJfgeT lieJioe uucjo oT 25 mo 30, npemcTaBJieH
eme OIMH BapMaHT OCYIECTBJIEeHMHA, B KOTOPOM BOCeMb X He3aBUCHUMO
BHOUpanT u3 X2-X8. B Jmo6oM M3 BHIMEYIOMAHYTHEX  BapMaHTOB
ocymecTBJIeHUS OQopMmyJHl (I), B KOTOPOM «n» IMOpelcTaBJigeT IlieJjioe
uycyo oT 25 pmo 30, mnpencraBJieH elle OOMH BapMaHT OCYUeCTBJIEHUSA,

B KOTOPOM [HOeBATH X He3aBUCKMMO BHOMpabT u3 X2-X8. B JjmwboM us3
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BHIMEYTIOMSAHYTHX BapMaHTOB ocCymecTBJIeHus dopMyJE (I), B KOTOpoOMU
«N» HOpencTaBJIgeT LeJjioe umcjio oT 25 nmo 30, HOpencTaBJIEH e€lle OIVH
BapMaHT OCYIEeCTBJIEHMSA, B KOTOPOM HOecHaATb X He3aBUCHMO BHOMpPAaoT
n3 X2-X8. B J000M M3 BHIEYIOMAHYTHX BapUaHTOB OCYIECTBJIIEHUSI
OopMyJiEl (1), B KOTOPOM «n» OpencTaBJsgeT liejloe 4YMcJOo OoT 25 1o
30, TmpeXncTaBJIeH ele OIMH BapMaHT OCYIECTRBJEeHUsI, B KOTOPOM
OOVMHHanlaTb X He3aBUCKHMMO BHOMpaklT u3 X2-X8. B JjmodboM U3
BHIIEYTIOMSHYTHX BapMaHTOB ocymecTBJIeHus dopMmyJsl (I), B KOTOpOM
«N» HOpencTaBJsgeT LeJioe uMcjio oT 25 mo 30, HOpencTaBJIeH ele OIVH
BapMaHT OCYIEeCTBJIEHUH, B KOTOPOM [HOBeHaOllaTb X He3aBUCUMO
BHOMpawnT mn3 X2-X8. B JmoboM M3 BHIIEYIIOMSAHYTHX  BapWMaHTOB
ocymecTBJIeHUa OQopMmyJiHl (I), B KOTOPOM «n» MOpelcTaBJsgeT LeJjioe
umcygo oT 25 pmo 30, mnOpencTaBJIeH €elle OOMH BapMaHT OCYIEeCTBJIEHUHA,
B KOTOPOM TpMHaIUaTh X He3aBMCHUMO BHOUpanT M3 X2-X8. B JjmwdoM us
BHIMEYIIOMSAHYTHX BapMaHTOB ocymecTBJIeHUs dopMyJe (I), B KOTOpoOHU
«N» MOpencTaBJSgeT LeJioe umMcjio oT 25 nmo 30, HOpencTaBJIEH €lle OIVH
BapMaHT OCYHNECTBJIEHMS, B KOTOPOM UYeTHpPHAaIllaTek X He3aBUCHUMO
BHOMpawT U3 X2-X8. B JmoboM M3  BHIIEYIIOMSAHYTHX  BapuMaHTOB
ocymecTBJIeHUS OQopmyJsH (I), B KOTOPOM «n» MOpelcTaBJgeT IlieJjioe
uycyo oT 25 pmo 30, mnpencraBJieH elle OOMH BapMaHT OCYUleCTBJIEHUSA,
B KOTOPOM OATHanUaThb X He3aBMUCUMO BHOMpanT U3 X2-X8. B jwoboM u3
BHIIEYTIOMAHYTHX BapMaHTOB OCYyMecTBJeHus dopmyJsl (1), B KOTOpPOM
«n» IOpencTaBJisgeT LeJoe uMcjio oT 25 mo 30, OpencTaBJIeH ele OIMH
BapMaHT OCYImeCcTBJIeHMSa, B KOTOPOM IIecTHanOllaTb X He3aBUCHUMO
BHOMpanT mu3 X2-X8. B Jmo6oM M3  BHIIEYIIOMSAHYTHX  BapMaHTOB
ocymecTBJIeHMS OQopMyJiHl (I), B KOTOPOM «n» MOpelcTaBJigeT LeJioe
umcygo oT 25 pmo 30, mnOpencTaBJIeH elle OOMH BapMaHT OCYIeCTBJIeHUHA,
B KOTOPOM CeMHanlaTb X He3aBMCHUMMO BHOUpanT M3 X2-X8. B JjmwdoM us
BHIMIEYTIOMSAHYTHX BapMaHTOB ocymecTBJIeHUs dopMyJe (I), B KOTOpoOHU
«N» MOpencTaBJsgeT LeJioe umMcjo oT 25 nmo 30, HOpencTaBJIEH ele OIVH
BapMaHT OCYNEeCTBJIEHMS, B KOTOPOM BOCEMHanIllaTk X He3aBUCHMO
BHOMpawnT mU3 X2-X8. B JmoboM M3  BHIIEYIIOMSAHYTEHEX  BapuMaHTOB
ocymecTBJIeHUsS OQopMmyJHl (I), B KOTOPOM «n» IMOpelcTaBJIgeT IlLieJjioe
umycyo oT 25 pmo 30, mnpencraBJIeH elle OOMH BapMaHT OCYIEeCTBJIEHUSA,
B KOTOPOM OeBATHaOLaTh X He3aBMCHMMO BHOUpalT M3 X2-X8. B JjmboM

M3  BHIEYNIOMAHYTHX BapMaHTOB OCYMecTBJeHrs dopmyJel (1), B
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KOTOPOM «n» IMOpelcTaBJfgeT IlieJjoe uucjo oT 25 mo 30, npemncTaBJieH
eme OIMH BapMaHT OCYMEeCTBJIEHMSA, B KOTOPOM IOBanllaTh X He3aBUCUMO
BHIOUpa©T U3 X2-X8.

B J000M M3 BHIIEYIIOMSAHYTHX BapMaHTOB OCYMeCTBJIeHUS QOpMYJIH
(I), B KOTOPOM «n» IMIpencTaBJsseT lLejioe uucjgo or 20 nmo 25,
OpencTaBJIeH ele OIOMH BapMaHT OCYIEeCTBJIeHMSA, B KOTOPOM OOMH X
npencraBjgeT X2-X8. B JmofoM M3  BHIIEYIIOMSHYTHX  BapMaHTOB
ocymecTBJIeHMS OQopMmyJitl (I), B KOTOPOM «n» IMOpelcTaBJIgeT LeJjioe
umcygo oT 20 mo 25, mOpencTaBJIeH elle OOMH BapMaHT OCYIeCTBJIeHUS,
B KOTOpOM IOBa X He3aBUCKMO BeOMpanT #u3 X2-X8. B JjmwboM us3
BHIMIEYIIOMSAHYTHX BapMaHTOB ocCymecTBJIeHusa dopMmyJe (I), B KOTOpOHU
«N» HOpencTaBJsgeT LeJoe umcjo oT 20 mo 25, HOpencTaBJIEH ele OIVH
BapMaHT OCYMeCTBJIeHMS, B KOTOpOM Tpu X HEe3aBUCUMO BHOMpPAT U3
X2-¥X8. B JmoboM U3 BHINEYIOMAHYTHX BapMaHTOB OCYIeCTBJIEeHUA
OopmyJiEl (I), B KOTOPOM «n» IHOpelcTaRJgeT IlieJioe umucjo oT 20 mo
25, mnOpencTaBJIeH eMle OIOVMH BapMaHT OCYMeCcTBJeHMs, B KOTOPOM
yeTHpe X HEe3aBUCUMO BHIOMpPAT nus X2-X8. B JII0OOM "3
BHIMIEYTIOMSAHYTHX BapMaHTOBR ocCymecTBJIeHus OopMyJe (I), B KOTOpoOHU
«N» HIpencTaBJgeT LeJjioe umcyio oT 20 mo 25, HOpencTaBJIEH elle OIVH
BapMaHT OCYMEeCTBJIeHMSI, B KOTOPOM IIATH X He3aBUCKMO BHOMpaKT U3
X2-X8. B JmoboM U3 BHIEYIIOMAHYTHX BapMaHTOBR OCYIMECTBJIEHUA
OopMyJiEl (I), B KOTOPOM «n» IOpencTaBJsgeT lejioe umucjio oT 20 1o
25, mpemcTaBJIeH elle OIMH BapMaHT OCYINECTBJIEHMS, B KOTOPOM IeCThb
X HesBaBUCHUMO BHOMpanT M3 X2-X8. B Jm0O0M M3 BHIIEYIIOMSIHYTHEX
BapMaHTOB OCymecCcTBJIeHUsS PopMyJiel (I), B KOTOPOM «n» IIpedcTaBJigeT
Lnejioe umcjygo oT 20 @mo 25, TIIpencTaBJIeH elle OOMH BapMaHT
OCYIECTBJIEHVSA, B KOTOPOM CeMb X He3aBUCHMMO BHOUpanT M3 X2-X8. B
JIIOOOM U3 BHIIEYIOMAHYTHX BapMaHTOB OCymMecTBJIeHMA dopMmyJe (I), B
KOTOPOM «n» IMOpelcTaBJfgeT leJioe umcjo oT 20 mo 25, nOpencTaBJieH
eme OIOMH BapMaHT OCYMEeCTBJIeHMS, B KOTOPOM BOCEeMb X He3aBUCUMO
BHOUpanT u3 X2-X8. B Jm06oM M3 BHIMEYIOMAHYTHEX  BapMaHTOB
ocymecTBJIeHUS OQopMmyJH (I), B KOTOPOM «n» MOpelcTaBJIgeT IleJjioe
umciygo oT 20 mo 25, MpelncTaBJIeH €lle OOMH BapMaHT OCYIEeCTBJIEHUSA,
B KOTOPOM [-HOeBATH X He3aBUCKMMO BHOMpabT u3 X2-X8. B JjmwboM u3
BHINIEYTIOMSAHYTHX BapMaHTORBR oOCymecTBJIeHMs OopMyJEl (I), B KOTOpOMU

«N» OpencTaBJgeT Lejioe umcyio oT 20 mo 25, HOpencTabBJIeH elle OIVH
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BapMaHT OCYIMeCTBJIEHMSA, B KOTOPOM HOecCHaAThk X He3aBMCHMO BHOMpPAaoT
n3 X2-X8. B J000M M3 BHIEYIIOMAHYTHX BapWMaHTOB OCYIECTRBJIIEHUS
OopmyJiel (I), B KOTOPOM «n» INOpelcTaRJgeT lejioe umcjo oT 20 mo
25, TIpencraBJieH elle OIOVMH BapMaHT OCYIEeCTBJIEHMSI, B KOTOPOM
OOMHHanuaTe X He3aBMCUMO BHOMpabT M3 X2-X8. B JjmoboM U3
BHIIEYTIOMAHYTHX BapMaHTOB OCYMecTBJeHrs dopmyJsl (1), B KOTOpPOM
«N» IOpencTaBJsgeT LeJoe uMcjio oT 20 mo 25, HOpencTaBJIeH ele OIVH
BapMaHT OCYIEeCTBJIEHUS, B KOTOPOM [HOBeHadllaTb X He3aBUCUMO
BHOMpanT mu3 X2-X8. B Jmo6oM M3  BHIIEYIIOMSAHYTHX  BapMaHTOB
ocymecTBJIeHMS OQopMmyJil (I), B KOTOPOM «n» MOpelcTaBJigeT LeJjioe
umcygo oT 20 mo 25, mnOpencTaBJIeH elle OOMH BapMaHT OCYIeCTBJIEeHUA,
B KOTOPOM TpMHaIUaTh X He3aBMCHUMO BHOUpanT M3 X2-X8. B JjmwdoM us
BHIMEYTIIOMSAHYTHX BapMaHTOB ocCymecTBJIeHUs dopMyJe (I), B KOTOpOHU
«N» HOpencTaBJsgeT LeJioe umcjo oT 20 mo 25, HOpencTaBJIEH elle OIVH
BapMaHT OCYNEeCTBJIEHMS, B KOTOPOM UYeTHpPHAaIllaTk X He3aBUCHUMO
BHOMpawnT mn3 X2-X8. B JmoboM M3  BHIIEYIIOMSAHYTEHEX  BapWMaHTOB
ocymecTBJIeHUS OQopMmyJH (I), B KOTOPOM «n» IMOpelcTaBJigeT Iliejioe
umyciygo oT 20 mo 25, ImpencTaBJIeH €lle OOMH BapMaHT OCYIEeCTBJIEHUSA,
B KOTOPOM MNATHaOUaTh X He3aBMCHMMO BHOUpalT M3 X2-X8. B JjmodoMm u3
BHIIEYTIOMSAHYTHX BapMaHTOR OCYymecTRJIeHMs dopMyJel (I), B KOTOpOMU
«Nn» TpencTaBJgeT LeJoe umcyo oT 20 mo 25, NOpencTaBJIeH elle OOMH
BapMaHT OCYWeCTBJIeHMA, B KOTOPOM ecTHanuaTb X He3aBUCUMO
BHOMpaT u3 X2-X8. B Jmo6oM M3  BHIIEYIIOMSAHYTHX  BapMaHTOB
ocymecTBJIeHMS OQopMmyJitl (I), B KOTOPOM «n» IMOpelcTaBJIgeT LeJioe
umcygo oT 20 mo 25, mOpencTaBJIeH elle OOMH BapMaHT OCYIeCTBJIeHUSA,
B KOTOPOM CeMHanlaTb X He3aBMCHUMMO BHOUpaoT M3 X2-X8. B JjmwdoMm us
BHIMIEYIIOMSAHYTHX BapMaHTOB ocCymecTBJIeHus dopMmyJe (I), B KOTOpOHU
«N» HOpencTaBJsgeT LeJjoe umcjo oT 20 mo 25, HOpencTaBJIEH ele OIVH
BapMaHT OCYmEeCTBJIEHMS, B KOTOPOM BOCEeMHanllaTk X He3aBUCHUMO
BHOMpawnT ™3 X2-X8. B JmoboM M3  BHIIEYIIOMSAHYTEHX  BapWMaHTOB
ocymecTBJIeHUa OQopMmyJHl (I), B KOTOPOM «n» MOpelcTaBJigeT ILeJjioe
umciygo oT 20 mo 25, NpelncTaBJIeH €lle OOMH BapMaHT OCYIEeCTBJIEHUA,
B KOTOPOM HOeBATHaOLaTh X He3aBMUCUMMO BHOUpalT U3 X2-X8. B JmdoMm
M3  BHIIEYIIOMSAHYTHIX BapMaHTOB OCYIEeCTBJeHUA  DQopMyJiE (1), B
KOTOPOM «n» IMOpelcTaBJfgeT leJjioe umcjo oT 20 mo 25, npencTaBJieH

elme OIOMH BapMaHT OCYIMEeCTBIJIEHMA, B KOTOPOM IOBalllaTb X He3aBUCHUMO
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BHIOUpaT U3 X2-X8.

B Jm060M M3 BHIEYIIOMSAHYTHX BapMaHTOB OCYMEeCcTBJIeHUS QOpMYJIH
(I), B KOTOPOM «n» IMIpencTaBJdgeT lLeJjoe umcjgo oT 15 1mo 20,
OpencTaBJIeH elle OIOMH BapMaHT OCYmMeCTBJIeHMSA, B KOTOPOM OIMH X
nopencraBjgeT X2-X8. B JmoBoM M3  BHIIEYIIOMSHYTHX  BapMaHTOB
ocymecTBJeHua OQopMmyJitl (I), B KOTOPOM «n» IIpelcTaBJisgeT IleJjioe
umcyo oT 15 mo 20, mnOpencTaBJIeH elle OOMH BapMaHT OCYIeCcTBJIeHUS,
B KOTOpOM IBa X He3aBUCKMO BHOMpabT #u3 X2-X8. B JmwboM u3
BHIMIEYTIOMSHYTHX BapMaHTOB ocymecTBJeHus dopMmyJe (I), B KOTOpOHU
«N» MOpencTaBJgeT LeJioe uMcjio oT 15 mo 20, mOpencTaBJIEH ele OIVH
BapMaHT OCYHNeCTBJIEHMS, B KOTOPOM Tpu X HEe3aBUCUMO BHOMpPAT U3
X2-¥X8. B JmoboM M3 BHIEYIOMAHYTHX BapMaHTOB OCYIeCTBJIeHUS
OopmyJiEl (I), B KOTOPOM «n» IMpelcTaBRJgeT IlleJiloe UYMCJIOo OT 15 1o
20, TmOpencTaBJIeH elle OIOMH BapMaHT OCYMeCcTBJIeHMs, B KOTOPOM
JeTHpe X HEe3aBUCUMO BHIOMpPAT "3 X2-X8. B JIIOOOM "3
BHIMIEYTIOMSAHYTHX BapMaHTOB ocymecTBJIeHus dopMyJiEl (I), B KOTOpOMU
«N» HOpencTaBJsgeT LeJioe umcyio oT 15 mo 20, mnpencTaBJIEH €lle OIVH
BapMaHT OCYMeCTBJIeHMS, B KOTOPOM IIATH X He3aBUCKMO BHOMpaKT U3
X2-X8. B JmoboM U3 BHINEYIOMAHYTHEHX BapMaHTOB OCYIMEeCTBJIEHUA
OopmyJiel (I), B KOTOPOM «nN» INIpelcTaBJgeT LeJioe 4UYMcJO OT 15 mo
20, mOpenOcTaBJIeH €lle OIMH BapMaHT OCYMEeCTBJIEHMHA, B KOTOPOM IIECTH
X HeszaBMCHMMO BHOMpawnT M3 X2-X8. B J000M M3 BHIIEYIIOMSAHYTHX
BapMaHTOB OCymecCcTBJIeHUS dopMyJiel (I), B KOTOPOM «n» IIpelcTaBJigeT
nejioe umcjygo oT 15 mo 20, TI[OpencTaBJIeH elle OOMH BapMaHT
OCYIEeCTBJIEHVSA, B KOTOPOM CeMb X He3aBUCHUMO BHOUpanT M3 X2-X8. B
JIIOOOM M3 BHIIEYIIOMAHYTHX BapMaHTOB OCyMecTBJIeHMA dopMmyJe (I), B
KOTOPOM «n» IMOpelcTaBJsgeT leJioe umcjo oT 15 mo 20, npemcTaBjieH
eme OIOMH BapMaHT OCYMEeCTBJIeHMS, B KOTOPOM BOCeMb X He3aBUCUMO
BHOUpanT u3 X2-X8. B Jmo6oM M3 BHIEYIOMAHYTHEX  BapMaHTOB
ocymecTBJIeHUa OQopMmyJHl (I), B KOTOPOW «n» MOpelcTaBJsgeT ILeJjioe
umcyo oT 15 pmo 20, mnpencrTaBJIeH elle OOMH BapMaHT OCYIEeCTBJIEHUA,
B KOTOPOM [-HeBATH X He3aBUCKMMO BHOMpabT u3 X2-X8. B JjmwboM us3
BHIMIEYTIOMSAHYTHX BapMaHTOB ocCymecTBJIeHus OopMyJE (I), B KOTOpoOMU
«N» HOpencTaBJIgeT LeJioe umMcjio oT 15 mo 20, mnpencTaBJIEH e€lle OIVH
BapMaHT OCYMeCTBJIeHMSI, B KOTOPOM »OecdTb X He3aBUCHUMO BHOMpAWT

n3 X2-X8. B JnoBoM M3 BHIEYIIOMSHYTHX BapMaHTOB OCYIEeCTBJIEHUSI
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OopmyJiEl (I), B KOTOPOM «n» INpelcCTaRJLgeT leJiloe 4YMCJIo OT 15 mo
20, TmpencraBJIeH elle OIOVMH BapMaHT OCYIEeCTBJIEHMSI, B KOTOPOM
OOMHHAanUaThL X He3aBUCHMMO BHOMpabT u3 X2-X8. B JmodoM U3
BHIIEYTIOMSAHYTHX BapMAaHTOR OCYymecTRJIeHus dopMyJEl (I), B KOTOpOMU
«Nn» TpencTaBJgeT LeJoe umcyo oT 15 mo 20, mnOpencTaBJIeH elle OOMH
BapMaHT OCYIeCTBJIEHNU, B KOTOPOM [IOBeHanuaTb X  He3aBUCUMO
BHOMpaT mu3 X2-X8. B Jmo6oM M3  BHIIEYIIOMSAHYTHX  BapMaHTOB
ocymecTBJIeHMS OQopMmyJitl (I), B KOTOPOM «n» IMOpelcTaBJIgeT LeJjioe
umcygo oT 15 mo 20, nOpencTaBJIeH elle OOMH BapMaHT OCYIeCTBJIeHUSA,
B KOTOPOM TpMHaOUaTh X He3aBMCUMO BHOUpaoT M3 X2-X8. B JjmwbdoMm us
BHIMIEYIIOMSAHYTHX BapMaHTOB ocCymecTBJIeHusa dopMmyJe (I), B KOTOpOHU
«N» MOpencTaBJsgeT LeJioe umMcjio oT 15 mo 20, mOpencTaBJIEH ele OIVH
BapMaHT OCYmEeCTBJIEHMS, B KOTOPOM UYeTHpPHAaIllaTek X He3aBUCHUMO
BHOMpawnT mU3 X2-X8. B JmoboM M3  BHIIEYIIOMSAHYTEHEX  BapWMaHTOB
ocymecTBJIeHUa OQopMmyJHl (I), B KOTOPOM «n» MOpelcTaBJigeT ILeJjioe
umciyo oT 15 mo 20, mnpencrTaBJIeH elle OOMH BapMaHT OCYIEeCTBJIEHUA,
B KOTOPOM MIATHaOUATh X He3aBMCKUMMO BHOUpalT M3 X2-X8. B JjmdoM u3
BHIMIEYTIOMSAHYTHX BapMaHTOBR ocCymecTBJIeHus OopMyJe (I), B KOTOpoOHU
«N» HIpencTaBJIgeT LeJjioe umMcjio oT 16 nmo 20, npencTabBJIEH elle OIVH
BapMaHT OCYIeCTBJIeHMA, B KOTOPOM lecTHanuaTbk X He3aBUCHUMO
BHOUpanT u3 X2-X8. B JmoboM M3  BHIEYIOMSAHYTHX  BapMaHTOB
ocymecTBJeHua OQopMmyJitl (I), B KOTOPOM «n» IIpelcTaBJisgeT IleJjioe
umcygio or 17 mo 20, mnOpencTaBJIeH elle OOMH BapMaHT OCYIeCcTBJIeHUS,
B KOTOPOM CeMHanllaTb X He3aBMCUMMO BHOUpalT M3 X2-X8. B JjmwdoM us
BHIMIEYTIOMSHYTHX BapMaHTOB ocymecTBJeHus dopMmyJsl (I), B KOTOpOHU
«N» IpencTaBJgeT LeJoe uMcjio oT 18 mo 20, mOpencTaBJIEH ele OIVH
BapMaHT OCYMEeCTBJIEHMS, B KOTOPOM BOCeMHanIllaTk X He3aBUCHUMO
BHOMpawnT mn3 X2-X8. B Jmob6oM M3  BHIIEYIIOMSAHYTEHX  BapWMaHTOB
ocymecTBJIeHUa OQopMmyJH (I), B KOTOPOM «n» MOpelcTaBJsgeT ILeJjioe
umcyo oT 19 pmo 20, mnOpencTaBJIeH €elle OOMH BapMaHT OCYIEeCTBJIEHUHA,
B KOTOPOM HeBATHAaNUaTh X He3aBMUCHMMO BHOUpalT U3 X2-X8. B JjmboMm
M3  BHIIEYIIOMSAHYTHIX BapMaHTOBR OCYMEeCTBJeHMa  DQopMyJis (1), B
KOTOpOM «n» cocTaBjager 20, NIpelcTaBJIEH e€lle OIWMH BapMaHT
OCYIIECTRBJIEHVA, B KOTOPOM IBalllaThk X HE3aBUCHMO BHOMpawT U3 X2-
X8.

B J0O0OM M3 BHIIEYIIOMSHY TEIX BapMaHTOB OCYyIeCTBJIEHMA (DOpMy.J'IbI
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(I), B KOTOPOM «n» IpencTaBJdeT lLejoe umcjgo oT 10 gmo 15,
IpencTaBJIeH ele OIOMH BapMaHT OCymecTBJIeHMSA, B KOTOPOM OIMH X
npencraBygeT X2-X8. B JmoBoM M3  BHIEYIIOMSHYTHX  BapMaHTOB
ocymecTBJIeHUS QopMmyJsHl (I), B KOTOPOM «n» IMOpelcTaBJIgAeT ILeJjioe
uycygo orT 10 mo 15, mnpemcTaBJIeH elle OOMH BapMaHT OCYIEeCTBJIEHWUS,
B KOTOpOM nIBa X He3aBUCHMO BHOMpalT u3 X2-X8. B JjmwoboM u3
BHIIEYTIOMSHYTHX BapMaHTOB ocymecTBJIeHus dopMmyJisl (I), B KOTOpOM
«N» HOpencTaBJsgeT LeJoe umcjyo oT 10 mo 15, mpencTaBJIeH ele OIVH
BapMaHT OCYHNEeCTBJIEHMSI, B KOTOPOM Tpu X HEe3aBUCUMO BHOMpPAT U3
X2-¥X8. B JmoboM U3 BHIEYIIOMAHYTHX BapMaHTOB  OCYIeCTBJIEHUS
OPopmyJiEl (I), B KOTOPOM «n» IpelcTaBRJdeT Illejioe umcjo oT 10 mo
15, 1pencTaBJIeH elle OOMH BapMaHT OCYMeCcTBJIeHMS, B KOTOPOM
JeTHpe X HEe3aBUCUMO BHOMpPAT "3 X2-X8. B JIIOOOM nu3
BHIMIEYTIOMSAHYTHX BapMaHTOB ocCymecTBJIeHUs dopMyJe (I), B KOTOpoOHU
«N» HOpencTaBJsgeT Lejoe umcyo oT 10 mo 15, mpencTaBJIEH elle OIVH
BapMaHT OCYMeCTBJIeHMI, B KOTOPOM IIATbH X He3aBUCKMO BHOMpanT U3
X2-X8. B JmoboM U3 BHIEYIOMAHYTHEHX BapMaHTOB OCYIMeCTBJIeHUA
OopmyJiEl (I), B KOTOPOM «n» NpelcTaRJgeT lejioe umcjo oT 10 mo
15, npencrTaBJIeH elle OOMH BapMaHT OCYIECTBJIEeHMSI, B KOTOPOM MeCTb
X HeszaBUCUMO BHOMpawonT Mn3 X2-X8. B Jm000M M3 BHIIEYIIOMSAHY TEX
BapMaHTOB ocCymecTBJeHUsa PopMmyJitl (I), B KOTOPOW «n» IIpencTaBJigeT
uejioe umcygo or 10 pmo 15, nOpencrabJieH elle OOMH BapMaHT
OCYIIEeCTRBJIEHNS, B KOTOPOM CeMb X He3aBUCUMMO BHOupannT M3 X2-X8. B
JIIOOOM M3 BHIIEYIIOMAHYTHX BapMaHTOBR OCyMecCcTBJIeHMS dopMyJHl (I), B
KOTOPOM «n» IMIpelcTaBJsgeT leJioe umcjio oT 10 mo 15, mnpemcTaBjieH
eme OOMH BapMaHT OCYMEeCTBJIeHMSI, B KOTOPOM BOCeMb X He3aBUCUMO
BHOUpaT u3 X2-X8. B Jmo6oM M3  BHIIEYIOMAHYTHEX  BapMaHTOB
ocymecTBJIeHMa OQopMmyJiHl (I), B KOTOPOM «n» MOpelcTaBJsgeT ILeJjioe
umcygo oT 10 mo 15, mnpencrTaBJIeH elle OOMH BapMaHT OCYIEeCTBJIEHUSA,
B KOTOPOM [HeBATE X He3aBUCKMMO BHOMpabnT u3 X2-X8. B JjmwboM us3
BHIMEYTIOMAHYTHX BapMaHTOB oOcCymecTBJIeHus dopMyJE (I), B KOTOpoOHU
«N» HOpencTaBJsgeT Lejoe umcyo oT 10 mo 15, mnpencTaBJIEH e€lle OIVH
BapMaHT OCYMecCTBJIeHMSI, B KOTOPOM HecdTb X He3aBUCUMO BHOMpAT
n3 X2-X8. B JmoboM U3 BHINEYIOMAHYTEX BapMaHTOB OCYIMEeCTBJIEHUA
OopmyJiel (I), B KOTOPOM «n» NOpelcTaRJgeT lejioe umMcjo oT 11 @mo

15, IIpencTraBJieH ele OIOVIH BaplraHT oCcymeCTBIJIEHNA, B KOTOPOM
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OOVMHHanUuaThk X He3aBUCHMMO BHOMpaboT u3 X2-X8. B JjmodoM U3
BHIMIEYTIOMSAHYTHX BapMaHTORBR ocCymecTBJIeHus dopMyJE (I), B KOTOpOMU
«N» HOpencTaBJIgeT LeJioe 4uMcjio oT 12 mo 15, mnpencTabBJIeH elle OIVH
BapMaHT OCYIEeCTBJIEHUS, B KOTOPOM [IOBeHanlaTb X He3aBUCUMO
BHOUpaoT u3 X2-X8. B JmoboM M3  BHIEYIOMSAHYTHX  BapuMaHTOB
ocymecTBJeHua OQopMmyJitl (I), B KOTOPOM «n» IIpelcTaBJisgeT IleJjioe
umcJio oT 13 mo 15, mnOpencTaBJIeH eme OOMH BapMaHT OCYIeCcTBJIeHUS,
B KOTOPOM TpMHaOLaTh X He3aBMCHUMO BHOUpalT M3 X2-X8. B JjmwdoMm us
BHIMIEYTIOMSHYTHX BapMaHTOB ocymecTBJeHus dopMmyJe (I), B KOTOpOHU
«N» IpencTaBJsgeT LeJoe umMcjo oT 14 mo 15, mpencTaBJIeH ele OIVH

BapMaHT OoCymeCTBJIEeHMA, B KOTOPOM UWeTEpHaillaTb X He3aBMCHMMO

BHOUpanT u3 X2-X8. B Jmo6oM M3  BHIEYIOMAHYTHEX  BapMaHTOB
ocymecTBJIeHNd  DOOpMYJIE (1), B KOTOpPOM «n» cocTaBjageT 15,
opencrTaBJieH ele OOMH BapuaHT OCyIeCTBJIEHNL, B KOTOPOM

NATHaAOIaTk X HEe3aBUCUMMO BHOMpalT M3 X2-X8.

B 0oO0OM M3 BHIIEYIIOMAHYTEX BapMaHTOB OCYIEeCTBJIeHUSA DOPMYJIH
(I), B KOTOpPOM «n» IOpencTaBJgeT lLejioe umcjgo oT 5 mo 10,
NpencTaBJIeH elle OIOMH BapMaHT OCYyWeCTBJIeHMI, B KOTOPOM OIMH X
npencraBjsgeT X2-X8. B modoM U3 BEHIIEYIIOMAHYTEIX  BapMaHTOB
ocymecTBJIeHUS OQopmMmyJsHl (I), B KOTOPOM «n» IMOpelcTaBJIgeT IleJjloe
uycJio orT 5 mo 10, mHOpeXcTaBJIeH elle OOVMH BapMaHT OCYHNEeCTBJIEHUS, B
KOTOpPOM InOBa X He3aBUCHMMO BHOMpaoT M3 X2-X8. B JmoboM U3
BHIIEYTIOMSHYTHX BapMaHTOB ocymecTBJIeHus dopMmyJiel (I), B KOTOpOM
«N» MOpencTaBJIgeT Liejijoe umMcJo oT 5 mo 10, nOpencTaBJeH eme OIVH
BapMaHT OCYIEeCTBJIEHKSI, B KOTOPOM TpM X HEe3aBMCHUMO BHOMpPAKLT U3
X2-X8. B JmoBoM M3  BHIEYIOMSHYTHX  BapMaHTOB  OCYIIECTBJIEHUA
®opMyJiEl (I), B KOTOPOM «n» IpedcTaBJIgeT leJjoe uucjo oT 5 mo 10,
IpencTaBJIeH e€lle OINMH BapMaHT OCYIeCTBJIEHMSA, B KOTOPOM UeThHpe X
He3aBUCHMO BHOUpawnT U3 X2-X8. B JmwboMm us BHIIEYTIOMAHY THIX
BapMaHTOB oOcCymecTBJIeHUS CopMyJiEl (I), B KOTOPOM «n» IIpedcTaBJgeT
Lnejioe 4mcjgo orT 5 mo 10, opencraiBJieH elle OOMH BapMaHT
OCYIECTRBJIEHNA, B KOTOPOM IATh X HE3aBUCHMMO BHOUpanT M3 X2-X8. B
JIIOOOM M3 BHIIEYIIOMAHYTEX BapMaHTOR OCYHMeCTBJIeHMS dopMyJe (1), B
KOTOPOM «n» TIpencTaBJIgeT IlLiejioe uucjJo oT 6 no 10, mnpemcTaBJieH
ele OIOMH BapMaHT OCYIWeCTBJIEHMA, B KOTOPOM IeCTh X He3aBUCHUMO

BHIOMpPalT wu3 X2-X8. B JmoBoM M3  BHIMEYIOMSHYTHEX  BapMaHTOB
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ocymecTBJieHUa OQopMmyJsel (I), B KOTOPOM «n» [OpPelCcTaBJIAeT IleJloe
uyciyo orT 7 mo 10, mnpencraBJieH elle OOVMH BapMaHT OCYIEeCTBJIEHUS, B
KOTOPOM cCceMb X He3aBMCUMO BHOMpawT M3 X2-X8. B Jmo0oM U3
BHIIEYTIOMSAHYTHX BapMAaHTOR OCYymecTRJIeHus dopMyJEl (I), B KOTOpOMU
«n» IpencTaBjgeT LeJjioe 4uucjo oT 8 nmo 10, nOpencraBJieH elle OOUH
BapMaHT OCYIEeCTBJIeHMA, B KOTOPOM BOCeMb X He3aBUCHMMO BHOMpPAKT
n3 X2-X8. B Jm000M M3 BHINEYIOMAHYTHX BapMaHTOB OCYIECTBJIEHUI
PopMyJiEl (I), B KOTOPOM «n» IpedcTaBJIgeT leJjoe umcjio orT 9 mo 10,
IpencTaBJIeH elle OOMH BapMaHT OCYWeCTBJIEHMS, B KOTOPOM HOeBAThH X
He3aBUCKMO BHOUpawnT u3 X2-X8. B JmwoboMm wus BHIIEYTIOMAHY THIX
BapMaHTOB OCYMEeCTRJIeHrsa QOopMyJiEl (1), B KOTOPOM «n» COCTaBJIAeT
10, 1mnpencrarBJIeH elle OOUH BapMaHT OCYWeCTBJIEHMSA, B KOTOPOM
DecdaTb X He3aBUCKMO BHOUpaT U3 X2-X8.

B Jm0O0OM M3 BHIIEYIIOMSAHYTEX BapMaHTOB OCYmEeCcTBJIeHUMS QOopMyJIH
(I), B KOTOPOM <«n» TIMNpPencTaBJgeT LeJjioe uymucjgo oT 1 mo b,
OpencrTaBJieH elle OOVMH BapMaHT OCYIWeCTBJIeHMs, B KOTOPOM OIOMH X
nopencrasjgeT X2-X8. B oM M3  BHIIEYIIOMSHYTHX  BapMaHTOB
ocymecTBJieHUa OdopMmyJsel (I), B KOTOPOM «n» OPelCcTaBJIIeT IleJloe
UycJIO OT 2 0o 5, IpencTaBJIeH elle OOVMH BapMaHT OCYIEeCTBJIEHUS, B
KOTOpOM IOBa X Hes3aBMCUMO BeOMpanT u3 X2-X8. B JjmodoM U3
BHIIEYTIOMAHYTHX BapMaHTOB OCYyMecTBJeHrs dopmyJsl (1), B KOTOpPOM
«n» OpelcTaBJIgeT LeJiloe UMCJIO OT 3 Ho 5, NpelcTaBJIeH elle OIOUH
BapMaHT OCYIEeCTBJIEHMSA, B KOTOpOM TpM X HEe3aBUCHMMO BHOUpaLT K3
X2-X8. B JjmoboM M3 BHINEYIIOMAHYTHX BapMaHTOB OCYIECTBJIEHUS
PopMyJiEl (I), B KOTOPOM «n» IIpelcTaBJisgeT lieJioe uucjio oT 4 pmo 5,
IpencTaBJIeH elle OOMH BapMaHT OCYWeCTBJIEHMS, B KOTOPOM UYeTHpe X
He3aBUCKMO BHOUpawnT m©3 X2-X8. B JmwoboMm wus BHIIEYTIOMAHY THIX
BapMaHTOB OCYMEeCTRJeHUsa QOopMyJiEl (1), B KOTOPOM «n» COCTaBJIAeT
5, HOpelcTaBJIEH €lle OIMH BapMaHT OCYIECTBJIEHMHA, B KOTOPOM MNATE X
He3aBUCKMO BHOUpanT U3 X2-X8.

B HeKOTOpHX BapMaHTaxX OCYIMECTBJIEHMA AaHTUMCMHBCJIOBHEX IIOIXOIOB
OJIUT'OMEP MOXeET OHITE Ha 100% KOMILJIEMEH T aPHEM eJIeBOM
IIOCJIENOBATENBHOCTY HYKJIEMHOBOW KUCJIOTH, WMJIM OH MOXEeT BKJIOUATH
omnOOUHHE CIapMBaHMA OCHOBaHWUM, HaIpuMep, CcoIepXaTh BapMAaHTH B
TOMU Mepe, HaCKOJIBKO TeTepOonyIUIeKC, chopMMPOBaHHEIM MeXnay

oJiMmromMepoM u LIeJIEBOM IIOCJIENOBATEJIbBHOCTLIO HyKJ’[eMHOBOIZ KVMCJIOTEHL,
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ABJISEeTCHA OOCTATOUHO CTabMJILHHEM, UTOOHB IPOTUMBOCTOATL BO3OEMCTBUIIO
KJIETOUHHX HyKJea3 U TIIpouMxX IOIYyTelr »OerpagaliliM, KOTOpHEe MOTYT
MMEeTbL MecTo 1In vivo. OmuOOouHBEe ClIapMBaHMA OCHOBAHWUM, eCJM
IPpUCYTCTBYT, MeHbIIe 0ecTadbuIu3nPyIIoT B CTOPOHY KOHIEBHIX
YY4acTKOB, uUeM B cepeauHe. UMCIJIO OMMOOUHHIX CIIapMUMBaHUM OCHOBAaHUM
BynoeT OONYyCTMMEIM B 3aBUCHUMOCTM OT MOJMHH OJIMTOMEepa, IM[IPOLEeHTHOM
noJim G:C-Irap OCHOBaHMM B IOYyIJIeKCe, ¥ OT IIOJIOXKEeHUS OmMOOUHOTO (-
HEIX) cCIapuBaHUAg (-HMM) OCHOBaHMM B »OyILJIeKCce, COIJIACHO XOPOIIOo
IOH A THBIM IIPUHLUIIAM CTabUJILHOCTH oyIrjekca. Xorsa TakKom
AHTUCMEBICJIOBEIM OJIMTOMEP He 0B43aTeJIbHO aBJgaeTcd Ha 100%
KOMILJIEMEHTAPHEM 1eJIeBOM IIOCJIeIOBaTeJIbHOCTY HYKJIEMHOBOWM KMCJIOTH,
OH B COCTOSHUM CTabMJIbHO ¥ CHeLUMIMUHO CBA3HBATLCA C leJeBOou
[IOCJIENOBATEJIbHOCTEIO Tak, UuTo MOOYJIMPYeTCs BuoJioruuYecKasd
AKTHMBHOCTEL HYKJIEMHOBOWM KMCJIOTH Kak MUIIeHUW, HalIpKHMep, SKCIpecCUusd
KOOUPOBAHHOTO (—HHX) OeJika (—KOB) .

CTa®MJILHOCTE OYIJIeKCa, COOPMMPOBAHHOTO MeXOy OJIMIOMEPOM U
1eJeBou IOCJIeIOBaTEJIbBHOCTEIO, npelncTaBJIgeT coboun GYHKLINIO
moxkasaTessa CBA3HBAHUA Tw U UYBCTBUTEJILHOCTU oyrJjekca K
bepMeHTaTUBHOMY pacmerJjeHno B KJIETKE. BHaueHUe Tn
AaHTUCMEICJIOBOTO COeIMHEHUSHA B OTHOIIEHUM KOMILJIEMEHTapPHOM
nocyienoBaTeJibHOCTM PHK MoOxeT OHTH M3MEPEeHO O0meynoTpeOnTe IbHBEMU
MeTOomaMM, TaKMMM Kak OIMCaHHBe aBTopaMu Hames m ngp., Nucleic
Acid Hybridization («Tubpuomzaums HYKJIEMHOBEIX KMCJIOT») ,
u3naTeJsLCcTBO IRL Press, 1985, crp. 107-108, mIM KakK OIMCaHO B
padore Miyada C.G. u Wallace R.B., 1987, Oligonucleotide
hybridization techniques («MeTOonOH TUOPUON3aALUN
OJIMTOHYKJIEOTUHNOB» ), Methods Enzymol., Tom 154, crp. 924-107.

B HEeKOTOPHX BapMaHTax OCYIEeCTBJIeHUS KaXIHM aHTWCMECJIOBHM
OJIMTOMEP VMeeT moxkasaTeib CBASBBAHUA Tn B OTHOIMEHUN

KOMIIJIEMEHTAPHOM MOocCJeloBaTeJIbHOCTM PHK BHIle, uUYeM TeMIepaTypa
Teja, WIM, B IOPYTMX BapMaHTax OoCymecTBJeHus, cBome 50°C. B
IPpYyTUX  BapMaHTax  OCYWeCTRBJIeHUA 3HaueHMsaA Tn  BapbUPyoOT B
nvarnasoHe 60-80°C wmim OGoJibme. COTIJIACHO OOMEM3BECTHHM IIPMHIIUIIAM,

T OJIMTOMEPHOT'O COeIIMHeHNMA B OTHOIEeHNN PM@pMHa C

KOMHHeMeHTapHO—CBHBaHHOﬁ PHK MOXeT OBITH IIOBEIIEHO IIyTEM
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YBeJIMUeHMS OTHomeHMsa C:G-mnap OCHOBaHMNM B IOyILUIeKce, U/WIK
YyBeJMUEeHMEM IJIMHEL (IIO IIapaM OCHOBAaHWUM) TeTeponylljlekca. B To Xxe
BpeMs, IJg LeJieM OITUMMM3alMM IIOTJIOWEeHUSS KJIETKOM, MOXeT OHTH
BJI1aTONIPU A THEM oTpaHUUYeHM e pasMepa oJIMTOMEepa. IIo 3TUM

COO@paKeHMHM COeIVHEeHMA, KOTOPHE I[NIPOABJIAKT BECOKOe 3HaueHMe Ty

(50°C wmyim Bome) Opu $JaMHe B 20 OCHOBaHMM WMJIM MeHee, Kak
IpaBuUJIoO, ABJIAITCA [OPEeNlIoOUTUTEJILHEIMM IIepel  TaKUMH, KOTOpPEHE
TpebyloT cCcBume 20 OCHOBaHMM 1OJIS BHCOKMX 3HaueHUM Tn. A
HEKOTOPEIX BapMaHTOB [IpUMEHEeHM A MOTYT VMETHb onpeneJieHHbIe
operMmyllecTBa 0OoJiee IJIMHHEE OJIMI'OMEPH, HalpuMmep, OJnHHee 20
OCHOBaHUM. Hamnpumep, B ONpeneJIeHHHX BapMaHTax OCYmeCTBJIIEeHUS
BoJiee NJMHHBE OJIMTOMEPH MOTYT HaWTU NpPpaKTUUeCKOoe IpUMeHeHUe IJIg
VCIOJIb30BaHMA B INPONyCKe DK30HA MM MOOYJIALMM CIJIaliCOB.

OCHOBaHMSA HalleJIeHHOW II0CJIeNOBATEeJBLHOCTY MOTYT IPelCTaBJIATH
cobo¥ oCHOBaHMA oOvpuHOM THK, MIM MX aHalloT¥, HaopuMep, ypauull U
MHO3UT, KOTOPHE CIHOCOOHE K CHapMBaHMIKD OCHOBAHUM IO YOTCOHY-—
Kpuky C OCHOBaHMAMMU lieJIeBOM IIocJenoBaTelibHOCTM PHK.

OJIMTOMEpPH TakXe MOTI'YT BKJIKUATL I'YaHMHOBEE OCHOBAHUA BMECTO
aleHVHa, KOTHa LeJIeBOM HYKJIEOTUH IIpPenNcTaBJigseT COO0O0OM ypalWJibHBIN
OCTaTOK. Clije) [IOJIE3HO, KoTma nejeBad [I0OCJIeDOBaTEJILHOCTD
BapbUpyeT Cpeou pas3JIMUHBX BMIOB BMPYCOB, M BapMvalud Ha JIOOOM
OaHHOM HYKJIEOTHMIHOM OCTaTKe IIpeAdcCTaBjfdeT coboy Jmbo LUTO3UH,
JImbo ypauuii. [IpM MCHOJIE30BaHMM I'yaHMHAa B HalleJIEeHHOM OJIMT'OMEepe B
IIOJIOXEHUNM BapuabeJJbHOCTM MOXHO BOCIIOJB30BATLCA OOMEern3BeCcTHOM
CIIOCOBHOCTRID T'yaHMHa o0O0pa30BHBATL Iapy OCHOBAaHMM C YypaluJoM
(oBosHauaemonr C/U:G-cHapuBaHMe OCHOBaHMUM) . BBemeHMeM T'yaHMHa B
STU TIOJIOXKEHMVS eOVMHCTBEHHHEM OJIMTOMEep MOXeT OBTb 20OeKTUBHO
HalleJIeH Ha IMPOKUM IMala30H BapuabeJIbHOCTM LiejieBoM PHK.

CoeIHeHMA (HalpuMep, OJMI'OMEPH, MeXCyObelOVMHWUHEE CBA3U,

KOHIIEBEIE PpynnH) MOTWYT CymeCTBOBATb B PasJIMYHEX M3OMEPHEX

bopmax, HampuMep, B BUIe CTPYKTYPHHX M30MEepPOB  (HampmMmep,
TayTOMEPOB) . B OTHONMEHUM CTepeor30MepOB, COeIMHEeHMS MOTYT KVMEeTh
XUpaJibHHEe eHTPH, u MOTYT CylmecTBOBaThH KakK paliemMaTH,

SHaHTVMOMEPHO oforameHHHE cMecCH, VMHIOVIBYIOY aJlbEHEIE SHaHTVMOMEPH,

CMeCHU OrMacTrepeoMepPOoB 1ZnnZ VMHIOVIBUMIOYaJIbEHEE OIrmacrepeOoOMepPEL. Bce
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TakKue V30MEPHEE bopMEL BKJIIOUEHE B oBJacThb HaCTOAmeI o
nz3obpeTeHus, B TOM UMCIEe MX cMecu. CoOeOMHEHMS TaKXe MOTyT
obJlamjaTb aKCHaJIbHOM XUPAaJIbHOCTBID, KOTOopas MOXeT IpOABJIATLCA B
aTporionsoMepax. KpoMe TOI'O, HEKOTOPHE M3 KPUCTAJJIMUECKUX GopM
cCoeIMHEeHUNM MOTYT CYMEeCTBOBATHL KakK INOJUMOPQH, KOTOPHE BKJIOUEHH B
HacTodmee uzobpeTeHMe. B NONOJIHEHMEe, HEKOTOpHEe M’3 COoeIMHEeHUM
TaKxe MOTYT 0Bpa30BHBATH COJILBATH C BOOOM MM  IOPpYI'MUMU
OpraHMUeCcKMMM pPacTBOpUTeJIaMM. TaKue COJIbBAaTH TOUYHO TaK Xe
BKJIOUEHE B 0OOJIaCTh HaACTOAMETO M300peTeHUd.

OnMceEHBaeMee 3I0eChb OJUIOMEPH MOTYT OHTBb MCIOJB30BaHH B
MeTomax MHIUMOUMPOBaAHMUSA MNPOOYLUMPOBaHMUA OeJlka WM pPellJIMKaluK
BUpyca. COOTBETCTBEHHO 5HBTOMYy, B OIHOM BapMaHTe OCYIeCTBJIEHUSA
HYKJIEMHOBYI KNCJIOTY, KOOVMPYRIIYO Takom DeJloK, nomBepramnT
BOBIEMCTBUID OJIMTOMEpa, KaK 3IeChb PacKpPHTOTO. B OOMNOJHUTEJILHHX
BapMaHTax OCYMeCTBJIEHMSA BHEIEU3JIOKEHHOTO, AaHTUCMBCJIIOBEM OJIUIOMED
BKJIOUAET MOIMOUIMPOBaHHYLD JIMOO 5’ -, Jsmbo 3’ —KOHILEBYK TPYIITY WA
VX KOMOMHAaLUK, KaK pPacKpPHTO 3IeChb, W (paT’MeHTH B CcllapeHHEBX
OCHOBaHUM ofpas3ynT IOCJIenOBaTeJIbHOCTE, 50PEKTUBHYI B
TUOpUOM3aLIMM C YYaCTKOM HYKJIEMHOBOM KMUCJIOTE B MECTOIIOJIOXEeHUN,
50bekTUBHOM IOJId MHIUMOMPOBAHMA NPOOyLUMpOBaHMA Oejika. B oOHOM
BapMuaHTe OCyIIEeCTRBJIEHU A MeCTOIIOJIOXEHNE npencrTaejdeT cobon
ydacTok ATG-CTapTOBOTO KOIOHA, CaWTH CcIJlalicMHTa Ope-MPHK, wiau
BUPYCHYI LEJIEBYI IIOCJIENOBATEJILHOCTL, KakK OINMCHBAeTCS HUMXE.

B OoODHOM BapMaHTe OCYIEeCTRBJIEHUS OJMIOMEp MMeeT 3HaueHMe Tn

B OTHONmEHVM CBSASHBaAHMA C LeJeBOM II0CJIeNOoBaTeJIbHOCTLIO CBHIIE, YEeEM

OKOJIO 50°¢c, u rorJjiomaeTcsa KJIeTKaMM MJIEKOIIMTaMMX MJIIN
BDakTepraJbHEMMY KJIeTKaMM. B elle OOHOM BapMaHTe OCYIeCTBJIEHUS
oOJIUTOMEep MoOXeT OHTbL KOHBOIMPOBaAH C UYacTHUleV I[IepeHOCUuKa,
HaopuMep, oBoTalleHHEIM apTMHMHOM IIelTUMOIOM, KakK OIMCaHO 3IecCh,
o ofbJjeruyeHMsa  TakKoOTO  IIOTJIOMEeHM. B eme oOHOM BapuaHTe
OCVYIIEeCTBJIEHMS OIMCHBAaeMbe 30eCh MOOUMPUMKALUM KOHIIEBHX YUACTKOB
MOXeT »OeMCTBOBaThL KakK TpPaHCHIOpTHas uYacTulla, IOJa ofOJIeTueHUd
IIOTJIOWEHN S KJIETKOM MJIISKONMTAaKmeTo M/UIM OaKTepralbHOM KJIETKOM.
IloJlyyeHMne u CBOMCTRA MOPOOJIMHOBEIX OJINTOMEPOB BoJiee

IoOpOoBOHO ONMCaHHE HUXe, U B IlaTeHTe CHIA N 5185444, m B IIaTEeHTHOM
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DokyMeHTe W02009/064471, KaxXxIHM M3 KOTOPHX BKJIOUEH 3IOech
CCHUJIKOM BO BCeM CBOEeM IIOJIHOTe.

D. CocTaBJeHMEe U BBeIEHUE OJIUI'OMEPOB

Hacrosmee wu300peTeHMe TakXe IIpencTaBJIgSeT COoCTaBJIeHVEe U
OOCTaBKY PAaCKPHTEX OJIMI'OMePOB. COOTBETCTBEHHO 5STOMY, B OIHOM
BapMaHTe OCyWleCTBJIEHMA HacTodllee MU300peTeHMe HallpaBJIeHO Ha
KOMIIO3ULINIO, BKJIOUAKIYID  OJIMTOMEpP, KakK PAaCKPHTHNM  3IOecChb, "
bapMalleBTUUECKNY IIPUEeMJIEMBIM HOCUTEJIDL .

BaXxHBIM acIIekKToM JieueHMsda gBJdeTcd 5sd@bekTMBHaAS JocTaBKa

AHTVMICMEICJIOBOT'O OJIMI'OMepa K LeJIeBOM HyKJ’IeMHOBOﬁ kucjiore. IlyTwm

JOCTaBKIM AHTVMCMEICJIOBOT'O oJIMmroMepa BRJIKYAKT, HO He
OT'PaHMUMBaAKRTCA TaKOBEMV, paBHooépaBHbIe CHICTEeMHEIE IIyTH1,
BRJIOUAKIME OpalJlbHEE " IIapeHTepaJIbEHEIE IIyTHm, HallprMep,
BHYTPVMBEHHOE, IIOOKOXHOE, BHyTpM@pIOLHMHHoe n BHYTPVIMEIIIECYHOE

BBelIeHMe, a TakKxXe IOCTaBKY MHTaJdLUMel, Upe3KOXHYID ¥ MeCTHY
OOCTaBKY . Hanpjiexamue Iy TU MOTYT OHTH onpeneJIeHH
KBAJIUQUIIMPOBAHHEIM CIIEMaJIMCTOM B 5STOM 00JIacTM TexXHOJOTUM, Kak
DTO COIUlacyeTCcsa C COCTOSgHMEM CyOBeKTa IIpu JeueHuM. Harnpumep,
INOOXOOANMM IIYTEM IOOCTaBKM AaHTUCMHBECIIOBOT'O OJIMI'OMepa IIpM JIeUeHUU
BUPYCHOM MHOEeKLMM KOXM SABJISEeTCH MeCTHOe BBeIeHre, ToI'la Kak
oocTaBKa AHTUCMEICJIOBOTO oJIMIoMepa OJIs JleueHus BUPYCHOM
pPecnmupaTopHOY MHOEeKUMM BHIIOJHAETCS MHTajgaumey. OJMUTOMEep TakKxe
MOXeT OBTb BBeIOeH HelloCpeICTBeHHO B MECTO BUPYCHOM MHbeKUUM,
WM Xe B KPOBOTOK.

AHTUCMEBICJIOBEM OJIMTOMEP MOXeT OBTL BBeIOeH C JIOOBM YyIOOHBM
HalloJIHUTeJIeM, KOTOPHM ABJISIETCSA dMBMOJIOTUUECKY "/ Ui
bapMaleBTUUECKM TIIPHMEeMIIeMBEIM. TakKad KOMIIO3MIMA MOXET BKJIIOUATH
JoBoM M3 MHOTOOOPAaBHHX CTAaHOAPTHHEX (apMalleBTUUeCKM IIpMeMIIeMBIX
HOCUTeJIel, MCIOJbL3YEeMHX KBaJMOMUIMPOBAHHHBEIMKY ClelrajJlucTaM/ B
STOM 06JaCcTM TexXHOJOTUM. IIpMMepH BKJIOUAT, HO He OI'PaHMUMBATCH
TaKOBHMM, OQOU3UOJIOTUUECKUM pPacTBoOp, OMBUOJOTMUECKUM pPacTBOpP C
bochaTHEmM Oydepom (PBS), BOOY, BOIHHM 2TaHOJ, D5BMYyJbBCUM, TaKue
Kak MaCJISHO-BOIOHHE  5BMYyJIbLCUMN, WV  TPUTJIMLEPUIOHBEE  3MYyJIbCUMH,
TabJeTKN u KaricyJisl. BriGop MNOOXOOAMeTro OUBMOJIOTMUECKHA
IpMeMJIEMOT'O  HOCUTeJIa OyImeT BapbMpPOBaAThH B 3aBUCUMOCTM  OT

BBI@paHHOI‘O pPeXxriMa BBeIOEHIMA.
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CoenuMHeHUSA (HanpuMep, OJIMT'OMEPHI) COTJIaCHO HacCTOAmeMy
n300peTeHur0, KaK IIPaBUJIO, MOI'yT OHTb MCIOJIE30BaAHE B BUIE
CBODOOOHOM KMCJIOTH WMJIM CBOOOODHOTO OCHOBaHMA. B aJIbTepHATHMBHOM
BapMaHTe, COeIMHEeHMA COIJIACHO HacToAlleMy M300peTeHMI0 MOTYT OHTH
IpyMeHeHE B GopMe coJieM NIPpUCOoeIMHEeHMS KUCJIOTH WMJIM OCHOBAHUA.
CoM KUCJOT C IIpUucoeIMHeHMEeM K CBOOOIHEIM aMMHOCOEOUMHEHUAM
COTJIaCHO HacTofdmeMy M300peTeHMI0 MOTYT OBTH IMOJIYUeHH crocobamu,
XOPOUO WM3BECTHHMM B TEXHOJIOTMM, M MOTYyT OBTE CQPOPMMPOBAHH U3
OpTraHMUeCKMUX M HeopTaHMUEeCKMX KUCIJIOoT. llogaxondmue opIlaHudecKue
KM CJIO TH BKJIIOUAIOT MaJIEMHOBYVIO, byMapoBYO, OeH30MHYI,
aCKOPOMHOBYO, AHTapHYDO, MeTaHCYJIEPOHOBYO, YKCYCHY,
TPUPTOPYKCYCHY, maBeJIeByD, IPOIIMOHOBYIO, BMHHOKaMEHHYO,
CaJIMLIMJIIOBYIO, JIMMOHHYO, TJIDKOHOBYIO, MOJIOUHYIO, MMHIOAJIBHY,
KOPUYHYIO, acrnaparmMHOBYD, CTEapMHOBY, NaJlbMUTHHOBYIO,
TJIMKOJIEBY, TUIYTAaMMHOBYK UM OeH30JICYJIBOOHOBYK KUCIOTH. [IPUTOIHEE
HEOpPTaHUUYECKME KV CJIOTE BKJIOUAT XJIOPMCTOBONOPOOHYIO,
OPOMUCTOBOOOPOOHYK, CEepHYK, OQOCOOPHYK M a30THYK KUCIOTH. CoJu
IpUcoenVHeHM I OCHOBaHMM BKJOUAKT TakMe COJIM, KOTOpHe ob0pasyiTcd
C KapOOKCWMJIATHEIM aHMOHOM, U BKJIKUAKT COJiu, o0pas30BaHHHE C
OpTaHUUEeCKUMM UM HeOpTlaHUMUeCKMMM KaTuOoHaMM, TaKMMM KaK BHOpPaHHBE
M3 IMeJIOUHHX U MeJIOUHO3eMeJIbHHX MeTalJlJIOB (HanpuMep, JMUTHUHA,
HaTpuA, KaJdmusda, MaTHusa, Oapusd M KaJbLUug), a TakXe MOHa aMMOHUSI U
ero 3aMeleHHBIX IIPOM3BOIOHEIX (HanpuMep, OIMOeH3MJIaMMOHNU A,
OeH3UIIaMMOHMSA, 2-TUIPOKCUSRTUIIAMMOHUA, M TOMY IMIOOOOHHX) . Takum
oBpa30oM, TepMUH «hapMalleBTUUECKU IIpueMIeMas COJIb» CTPYKTYpPH (I)
openmnojlaraeTCcsa OXBaTHBaKIMM JOOYVIO WIM BCe IIpMeMJIEMEHE COJIEBHE
GOPMEL.

B nmomoJiHeHMe, B IpeneJltl KOHTEeKCTa HaCTOoAmero u300peTeHus
TakXxe BKJIOUEHH IIpoJiekapcTBa. IlIpoJjieKapcTBa MOpelcTaBJIART cobon

JIIOOBIE KOBaJIEHTHO CBA3SaHHEE HOoCcHuTEJIN, KOTOPEE BEICBOOOXOAKT

coeoMHeHMe CTpYKType (I) 1in vivo, KoI'ma TaKoe IIPOJIEKAapCTBO
BBOIOAT DalyeHTy . [IpoJiekapCcTBa, Kak IpaBUJIO, IOJIyYamnT
MOIMDVLIMPOBAHUEM OYHKIMOHAJDbHEIX TPYIII TaKMUM oyTeM, YUTo

MoIMbGUKALMA pacmensygeTcs, Jmbo Opu OoOeUHOM o00paboTke, WM 1in
vivo, IpMBOLOA K PoOOoOHaYaJbLHOMY COeIMHEHND . [IposiekapcTBa

BRJIOYAKT, HallpyMMep, COelIMHEeHIMA COIJIaCHO HacCTOoAIlleMy MBO@peTeHMD,
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B  KOTOPHX TIUIPOKCUIILHEE, aMMHHHE WIM CYJIbLOIMIPUIILHEE TPYIIIH
CBA3aHE C JoboM TpYINOM Tak, UYTO IIPpM BBeIeHUM IIallMeHTyY CBSA3MU
PacHelJIgnTCa c oBpa30BaHUEM TUOPOKCUJIIL HEX, AMMHHBIX NI
CYNbOIUMIOPUIIBHEIX Tpyln. Tak, I[HoKa3aTeJIbHHE I[IPpUMEPH [IPOJIEKAPCTRE
BKJIOUAT (HO He OTI'PaHMUMBATCSA TaKOBHMM), alleTaTHHE, GopMMaTHEHE
n OeH30aTHHE TIPOM3BOIHEE CIMPTOBHX W aMMHHEIX QYyHKUMOHAJBbHBIX
TPYIIl COeOMHEeHUM CTPpYyKType (I). KpoMme Toro, B cllyuae KapBOHOBOM
KMcJIoTe (—-COOH), MOTYT OHTB MCIOJB30BAHH CJIOXHEE 53QUPE, TakKue
Kak MEeTWJIOBHIE CJIOXHHE 5SOUPH, STUIJIOBHE CJIOXHBE 5SOUPH, ¥ TOMY
NOOoOOHHE .

B HEKOTOPHIX IpuMepax nJis oBJeruyeHms [IOTJICIMEeHM A
AHTMCMEICJIOBOT'O OJIMI'OHYKJIEOTHIAa KJIeTKaMM MOTYT OHTBb MCIIOJb30BaHH
JIUIIOCOMEL. (Hanmpumep, CM. paboTH aBTopoB Williams, S.A.,
Leukemia, ToMm 10 (N 12), cTp. 1980-1989, 1996; Lappalainen u
np., Antiviral Res., ToMm 23, cTp. 119, 1994; Uhlmann u 1np.,
Antisense oligonucleotides: a new therapeutic principle
(«AHTVICMEICJIOBHE OJIMTOHYKJIIEOTUIHL : HOBEIE TepalleBTUUeCKUe
OpUHUMIEY) , Chemical Reviews, Tom 90, W 4, crpaHuuu 544-584,
1990; Gregoriadis, G., TImaBa 14, «Liposomes, Drug Carriers in
Biology and Medicine» («JIMIIOCOMEI, HOCUTENM  JIeKapCTBEHHEX
opernapaToB B OMOJIOTMM M MeIMLUMHE»), CTp. 287-341, u30aTeJIbCTEBO
Academic Press, 1979). IOnsa BBeOeHUA AaHTUCMHCJIOBOTO OJMUIOMEpa B
KauecTBe HOCUTEJIeM Takxe MOI'yT OBTL IIPUMMEHeHH TUIOpoTelIN,
HaopuMep, KakK OIMcaHO B IIaTeHTHOM m»OokyMeHTe WO 93/01286. B
aJIb TepHaATUBHOM BapMaHTe, OJUIOHYKJISOTUOE MOI'YT OBTL BBEIeHH B
MUKpochepax MM MMKpouduacTulax (Hampumep, cMm. paboTy aBTOpoB Wu,
G.Y. u Wu, C.H., J. Biol. Chem., ToM 262, cTp.4429-4432, 1987).
B aJjIbTepHATMBHOM BapuaHTe, MHTEeHCUIUIIMPOBATL OOCTABKY K IeJIeBOU
TKaHU MOXeT IpuMeHeHUe T'as30HAallOJIHEeHHEIX MUKPOITY 3HPLKOB B
cCodUeTaHMM C aHTUMCMEICJIOBHMM OJIMT'OMEpPaMM, KakK OIMCaHO B IlaTeHTe
CIA N 6245747. Takxe MOTYT OBTL I[IPMMEHEHE  KOMIO3MIWKU C
[IPOJIOHTUPOBAHHEM BHICBOOOXIEHMEM. OHM MOTYT BKJIIOUATE
IOJIYIIPOHMUIIAEMEE IIOJIMMEPHEE MATPUIH B dopMe GOPMOBAHHHX W3OEJINUN,
TakMx KakK IIJIEHKM WMJIM MUKPOKAIICYJIB.

B omHOM BapMaHTe OCYIEeCTBJIEHMS aHTUCMEICJIIOBOE MHIUOUPOBaHUE

ABJIAETCA SQ}QGKTMBHBI_M B JIeUeHNVIM BI/IpyCHOﬁ T/IH@_)GKLH/H/I KVMBOTHOI'O—
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X034aMHa IMIyTeM KOHTaKTUMPOBAHMA MHOMUMPOBAHHOM BHPYCOM KJIETKM C
AHTMCMEICJIOBEIM aT'€HTOM, DS0QEeKTUMBHEIM B IIOHOABJIEHUM PeIJIMKAaLUNU
KOHKPETHOTO BUpPYyCa. AHTUCMECJOBHEM al'eHT BBOIAT MIEKOIMTaKIeMy
CyOBEKTY, HalpuMep, UeJIOBEKY VI ooMallHeMy KMBOTHOMY ,
MHOUUUPOBAHHOMY IaHHBM BMPYCOM, B I[OOXOOAmeM ¢apMalleBTUUeCKOM
HoCcHuTeJle. Kak oXuOaeTCcs, AaHTUCMEBICJIOBEM OJIMTOHYKJIEOTUO IIOIAaBJISAET
pocT PHK-BupyCca B X03sAMHe. MoxeT OBTBH COKpalleHa UMCJIEHHOCTDb
PHK-BUpyCa, WJIM OH MOXeT OBTE YCTpaHeH C MaJlklM BJIMSAHMEeM uIm 06e3
BpelIHOTO BOBIEMCTBUSA Ha HOPMAJILHEIM POCT M Pa3BUTHEe XO3AMHA.

B omHOM acHnekTe crnocoba cy0meKT TIIpencTaBiasgeT coboun
yeJIOBeUeCKul CcyOmeKkT, HalpuMep, IalMeHT, IMAaTHOCTHMPOBAHHEM Kak
VIMeomm JIOKAJIM30BAaHHYIO VIV CUCTEMHYIO BUPYCHYIO VMHQEeKIINO.
CocTosgHMEe MallMeHTa TakKXe MOXeT I[IoTpeboBaThk OIPOPMIIAaKTUUECKOTO
BBEIOEeHUSA AHTUCMEICJIOBOT'O OJIMTOMEpPa COTJIaCHO N300peTeHu,
HaopyMep, B CcJydae IallMeHTa, KOTopHi (1) wuMeeT ocjaabjieHHEN
VMMYHUTET; (2) 4ABJISeTCAa XepTBOM Inoxapa; (3) wuMeeT IOCTOSHHEM
KareTep; win (4) TOOJEeXUT XUPYPIMUECKOMY BMEMATEJNLECTBY WK
HenaBHO OBJI TIIPOOIIEPUMPOBaH. B OIOHOM IIPEeOlNoUTUTEJIEHOM BapUaHTe
OCYMEeCTBJIEHMSA OJMTOMEep MOpelcTaBJjigeT cobor dochopamMamMmIa THEMN
MOPOOJIMHOBHIM OJIMT'OMEP, comepXamuiic a B bapmMalleBTUUECKHU
IpMeMJIEMOM HOCHUTeJle, W eI'0 BBOOAT OpaljlbHO. B eme OOHOM
IPenlIouTUTEeJIbHOM BapMaHTe OCYIEeCTRBIIEHUSA OJIMTIOMEP I[IpelCTaBJIgeT
cobom dochopamMaMUIaATHEM MOPOOJIMHOBLEIM OJIMIOMEP, COmepXalluicsa B
bapMaleBTUUECKM IIPMEeMIIEMOM HOCHUTEeJIe, UM eTr'0 BBOIOAT BHYTPMBEHHO
(i.v.).

B elne OIHOM BapMaHTe nprUMeHeHU S criocoba CyOBEeKT
opencraBJgeT co®oM JoMallHUM CKOT, HalpuMep, Kypully, MWHIeWKY,
CBMHBI, KOPOBY WMIM KO3Y, ¥ T.O., W JIedeHMe HgBJAeTcd Jubo
NIpodMIaKTUUYECKNM, JMB0o TepaleBTUUYECKNMM. N30bpeTeHue TaKxe
BKJIOUAET [UIEBYKR KOMIIO3UMIMI OJS OOMallHETO CKOTa WM I[ITUIEH,
ComepXallyo [IPOOOBOJIECTBEHHOE 3epHO, IOIIOJIHEHHOE
CcyDOTepalneBTUUECKM KOJIMUECTBOM IIPOTUBOBUPYCHOTO aHTUCMEICJIOBOT'O
COEeNMHEHMSA OIMCAaHHOT'O BHIIEe TUMa. B crnocobe KOPMIIEHMSA OOMAaIIHET O
CKOTa u ITULIE IPOIOBOJIECTBEHHEM 3EepHOM, IOIIOJIHEHHOM
cyfOTepalleBTUUECKYMY YPOBHAMU I[IPOTMBOBUMPYCHOT'O IIpellapaTa, Takxe

InpenriojiaraeTCc4ad YCOBEPIHIEeHCTBOBaHME, B KOTOPOM IIPOOOBOJIECTBEHHOE
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3epHO HOOIOJIHAKLT CcyOTepaleBTUUECKMM KOJIMUECTBOM IIPOTUMBOBUPYCHOM
OJIMTOHYKJIEOTUOHOM KOMIIO3ULMM, KaK OIMCAHHOM BHIIE.

B OIHOM BapMaHTe OCYIECTBJIEHUA aHTUCMEICIOBOE COEeOMHEHUE
BBOIOAT B KoOJIMUecTBe U OyTreM, 50OeKTUBHEIMMU OJS IOOCTWXKEHUSA
MaKCHMaJIbHOM KOHILEeHTpaluM B KPOBM II0 MeHbmeM Mepe 200-400 HM
aHTMCMEICJIOBOT'O oJiMroMepa. Kak [IpaBuiio, BBOOAT OOHY MWK 0OoJee
I0O3 AHTMCMEICJIOBOT'O OJIMI'OMepa, OOBUYHO C PeryJIapHEMM MHTepBaJlaMM,
B TeueHMe IIeproa BpeMeHM OT OKOJIO OOHOM @»OO @OBYX HeIelb.
[lpenmouTUTeJIbHEE HOO3HE  OJIS OpaJIbHOTO BBEeOEeHMS COCTaBJAKRT OT
okoJio 1-1000 Mr ojguromMepa Ha 70 KI'. B HEeKOTOPHX CJydasdx MOTYT
OHTE HeOOXOOMMBIMM HOO3E CBHIe 1000 MI' oJMToMepa Ha DaluueHTa. s
BHYTPMBEHHOTO (1.V.) BBeIeHUS IMNPeOlNOUTUTEJIbHEE OO3H COCTaBJISIT
or okoJjyjo 0,5 Mr mo 1000 mMr oguromMepa Ha 70 KI'. AHTUCMBICJIOBEMN
OJIMTOMEP MOXeT OBTE BBEIEH C paryJISpHEMM WMHTepBaJlaMi B TeueHUe
KOPOTKOTO IIepuolla BpPEMeHM, HallpuMep, eXeIHeBHO IO IBYX Helellb
i MeHee. OOHakKO B HEeKOTOPHX ClIydyadx OJMI'OMep BBOOAT C
[IEPEPEBAMY Ha OPOTIKeHUM 0OoJiee IJIMTEJIBHOTO IIepuona BpPEMeHN.
[locJjie BBeIEeHMS MOXET CJIeOOBaTh MM OBTE OIODHOBPEMEHHEM BBeJIeHMEe
AHTUOMOTHKA, WM OPYI'Oe TepalleBTUUeCKOe JIeueHMe. PeXuMbl JIeUueHUSd
MOTYT OBTB CKOPPEKTUPOBaHHE (IO OO3e, 4YacToTe, IOYTM U T.I.) IO
[IOKa3aHMsaM, Ha OCHOBe pes3yJlbTaTOoB MMMYHOJIOTMUECKOT'O aHaJu3a,
OIPYTUX OMOXMMUUECKUX TeCTOB, U O(OU3MOJOIUUECKOTO o0cJeloBaHMUA
cybBpeKTa B XoIe JeueHU.

SdpdperTUBHEIE 1n Vivo pexuMel JIeUeHUS C  MCIIOJIb30BaHMeM
AHTMCMEICJIOBEIX OJIMTOHYKJIEOTUIOOB COTJIacHO n300peTeHnrn  MOTYT
BapbUpPOBaATE COOOpPa3HO OJIMTEJIBHOCTH, nose, JacToTe UM @ IOyTU
BBEIOEeHUSA, a TaKXe COCTOSHMI CyOBeKTa IIpM JedeHuMn (TO ecThb,
nIpodMIaKTUUYECKOE JieueHme IPOTUB BBEIOEeHMSA B OTBET Ha
JIOKaJIM30BAHHYK WM CHUCTEMHYK MWHOeKIro). COOTBEeTCTBEHHO BSTOMY,
Takagd 1n vivo Tepamnma dYacTo OymeT TpeBoBaTb MOHUTOPMHIA C
[IOMOImEBI  TECTOR, INIOOXOOAMMUX  IOJIA KOHKPeTHOT'O Tulla BUPYCHOMU
VHQEKIIVMM TIPpU JIedeHUM, M COOTBETCTBEHHHEX KOPPEKTUMPOBOK O3B WM
pexuma JIeYeHMd, OJS IOOCTWXEHMS OITUMAJIEHOTO TepalleBTUUYEeCKOT'O
pesyJjbTaTa. JledeHMe MOXET OTCIEXMBATHECHA, HaAlpUMepP, IO oOOmUM
moxkasaTesyiaM OOJIe3HM U/MIM UHOEKIMM, TakKuMM KaK KJIMHUYECKUN

aHaJIms KpPOBUM (CBC), MeTOOEH IOTeTeKTUMPOBaHMA HYKJIEMHOBEX KMCJIOT,
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VIMMYHOOMATHOCTUUECKHUE TEeCTH, KYyJIb TUBMPOBAaHKE BUPYCa, VI
OETEKTMPOBAHME TeTeponyIlJIeKCa.

S0OeKTUBHOCTE BBOOUMOTI'O in vivo [IPOTUMBOBUPYCHOTO
AHTMCMEICJIOBOT'O OJIMT'OMEPa COIJIACHO M300peTeHMI B I[IOHNaBJIEHUM WIIU
YyCTpaHeHUM pocTa OIOHOTO wmiM OoJjiee TUoB PHK-BUpyca MOXeT OHBTH
omnpemeJjieHa II0 OuoJioTMUeCcKrM ofpasuaM (TKaHeM, KpPOBU, MOUM, U
T.O.), OTOOpPaHHEIM Yy CyOBekTa 1O, BO BpeMsa UM II0CJle BBeIOeHUusd
AHTMCMEICJIOBOT'O OJIMI'OMepa. AHaJIM3E Takux o0pasloB BkJouUalT (1)
MOHUTOPMHI HaJIMUMUSA MJIM OTCYTCTBMA QOPMMPOBAHMA I'eTepomyIlJieKca C
MUIIEHB U HelleJIEBHMM IIOCJIENOBATEJIEHOCTAMM, C MCIOJb30BaHMEM
MeTOIOMK, M3BECTHHX  KBaJMOUMUUMPOBAHHHM  CIellMaJIuCTaMM B 2TOMU
oBJacTM  TEeXHOJOTUH, HalpuMep, aHaJIM30M BJEeKTpodopeTUUeCKOM
IONBVMXHOCTM B TeJjie; (2) MOHMTOPMHIOM KOJIMUECTBa MNIPOIOYLMPOBAaHUA
BMPYyCHOTO  0OeJika, KaK OIpeleJyiseTcd CTaHIapTHEMKM  Ccrocobamu,
TaKMMU kak ELISA (MMMyHOQePMeHTHEIN aHaJnus) NI  BEeCTEepH-—
BJIOTTUHT, MIM (3) uU3MepeHMeM IelcTBUA Ha TUTP BUPYCa, HaIpMUMep,
MeTonoM CrnupMaHa-Kapbepa. (Hampumep, cMm. pa®oTeH aBTOpoOB Pari,
G.S., m Ogp., Antimicrob. Agents and Chemotherapy, Tom 39 (N 5),
crp. 1157-1161, 1995; Anderson, K.P., m mp., Antimicrob. Agents
and Chemotherapy, Tom 40 (M 9), crp. 2004-2011, 1996, Cottral,
G.E. (pemakTop), B: Manual of Standard Methods for Veterinary
Microbiology («PYKOBOICTBO IIO CTaHOAPTHHM MeTOoIaM BeTeprHapHOM
MUKpOOMOJOTUM») , CcTp. 60-93, 1978).

B HeKOTOPHX BapMaHTax OCYIEeCTBJIeHMS OJIMI'OMep aKTUBHO
morJiomaeTcd KJEeTKaM/M MIEKONMTalMX. B IOMNOJIHUTEJIBHEIX BapMaHTax
OCYMEeCTBJIEHKS OJUITOMep MOXeT OHBTb KOHBIOIMPOBaAH C dacTulleln
[IepeHoOCUMKa (HanpuMep, [IepeHOCUMKa IenTUIOR) , KakK 30eCh
ONIMCaHO, oJa ofJIerTdeHMHd TaKOoT'O IMOTJICHEeHUHd.

E. NonyuyeHne OJIUI'OMEPOB

Mop®OJIMHOBEIE CyOBENMHUAIIEL, MOIMOUUIMPOBaHHEE
MeXCyOBeIMHMUHEE CBSA3M M OJIMI'OMEPH, BKJOUAKIME WX, MOT'YT OHTH
I[IOJIYYEHE, KaK OIMCaHO B IpuMepax M B IlaTeHTax CIMA NN 5185444 u
7943762, KOTOpPHE BKJIOUEHE 3OeCh CCHUIKOM BO BCEeM CBOeM IIOJIHOTE.
MopdoJMHOBHE CYOBEeOAMHMIE MOTYT OHTL IIOJIYUEHH COIJIaCHO cJenyllen

ofmel PeaklMoHHOM CxeMe 1.
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PeakimoHHasi CxeMa I. lonyueHMe MOPQONMHOBHX CyOBeOMHMIL
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C [IPUBJIEUEHMEM PeaKUMOHHOM CxeMH I, B KOTOpOMu «B>»
IpencTaBJIsgeT (QparMeHT CIapeHHOT'O OCHOBaHMsA, M PG NIpelcTaBJIgET
3allMTHY TPYIINY, MOPQOJMHOBEE CYOBEIVMHMIE MOTYT OHBTE IIOJIyUeHH
n3 COOTBETCTBYKIET'O PUOOHYKIIEO3UIA (1), Kak mokasaHo.
MopdosmmHOBasa cyOrwemmMHMIIa (2) HeoOA3aTeJIbHO MOXeT OBTH 3allMieHa
peakuMey C TIOOXOOAMMM IIPEeKYyPCOPOM 3allMTHOM TPYIINHE, HaIpUMep,
TPUTUIXJIOPMAOM. 3’ -3amMTHas Tpylla OOBUYHO YyIOaJideTCsa BO BpeMd
TBEPOOTEJIbHOT'O CHMHTe3a OJIMI'oOMepa, Kak 0oJiee [IOOPOOHO OIMCaHO
Huxe. OpaIl'MeHT CHapeHHOIT'O OCHOBaHMA MOXeT OHTH HalJleXalllM
obpa30oM 3BamumeH OJiS TBepnodpasHOTO CHMHTEe3a oJMI'oMepa. llogxonmdmue
3allMTHEIE TPYINE BKJOUYAKT ©OeH30MJI OJA aleHMHa U LUTO3MHA,
beHMIalleTUJI IJIS TyaHMHa, U OIUBAJOMIIOKCUMETMWJI OJIS TI'MIIOKCAHTHHA
(I). IIMBaJIOMJIOKCHMMETMIIBHaAA TpyIlla MOXeT OHTb BBemeHa B Nl1-
[IOJIOXKEHVE TUIIOKCAHTMHOBOTO TI'€TEePOLUUKINUECKOTO OCHOBaHMSA. XOTHA
MOXeT OHITH VICIIOJIb30BaHa He3amMuiIeHHa g TUIIOKCAaHTMHOBASA
cyOBeNMHMIIA, BHXOOE B pPeakKlMAX aKTMBaALMM HABJSKTCS Topas3no OoJee
BHICOKVMM, KOTJIa OCHOBaHME 3allileHo. [IpyI'Me I[OIPUITOIHEE 3allMTHHE
TPYIIIIH BKJIOUAKT TakKue, KOTOPHE OTIMCAaHEL B OIOHOBPEMEHHO
Haxomdmercsa Ha pPacCMOTPEeHMM IIaTeHTHOM 3agBke CHA N 12/271040,
KOTOpasa BKJIOUeHa 3IeChb CCHJKOM BO BCeV CBOeM IIOJIHOTe.

Peakumsa IponyKTa 3 C aKTUBUPOBAaHHEM bochopUCTHM

coemvHeHueM 4 InpmBoimMT K MOp(l)OJ'H/IHOBBIM cyOweImMHMIlaM, VMeIVIM
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xeJjlaTeJIbHEM ¢parMeHT 5 cBasu. CoedMHeHUS CTPYKTYPH 4 MOTYT OHTH
IIOJIYUEHE C MCIOJIB30BaHMEM JIIOOOTO UMcJla CIHOCOD0OB, WM3BECTHHX
KBAJIMQUIIMPOBAHHEIM  CllelMaJucTaM B 2ToM o0JlacTM TeXHOJIOTUH.
Hanpumep, TakKue COEeOMHEHUS  MOTYT OBITE [IOJIYUEHH  peakluunen
COOTBETCTBYHIETO aMMHa U XJOPOKUCKU ¢Qochopa. B BTOM OTHOUWEHUM
aM/MH B KaueCTBe MCXOOHOTO MaTepualsa MOXeT OHTh I[IOJIYUdeH C
VCIIOJIE 30BaHUeEM JIIOBOTO criocoba, M3BECTHOTO B TeXHOJIOTUM,
HallpuMep, CIocoB0oB, OIMCaHHEX B IlpuMepax © B IlaTeHTe CIA N
7943762.

CoenmMHeHUSA CTPYKTYPEH 5 MOTYT OHITH VICIIOJIbL 30 BAHE B
TBepIOodas3HOM aBTOMaTU3UPOBaHHOM CUHTERE OJIMTOMEPOB oJs
[IOJIYUYEHU S OJMIOMEPOR, BKJIKUYAKINUX MeXCYOBeIMHWUHEE CBA3M. TaKue
CIIoCOOBE XOpPOmMO WM3BECTHH B TEXHOJOIMM. BKpaTile, COEeIMHEHUEe
CTPYKTYPHEH 5 MOXeT OHTH MOOMOUIIMPOBAHO IO 5’ —KOHILY QOpPMMPOBaHMEM
JIMHKepa C TBEePIHM HOCUTeJIeM. Hamnpumep, coelunHeHMe 5 mMoxeT OHTH
CBA3aHO C TBEPOLHM HOCHUTEJIEM JIMHKepOM, BRJmoualmym LI u LS,
[IpUMEepPHHEM CIOoCOD TMNPpOoOeMOHCTPpUMPpOBaH B Odurypax 1 wu 2. Tlocje
VMMOOUIIMBaLUUM Ha HOCUTEJIe VYIaJgT 3allMTHHE TPYINE (HaIpUMep,
TPUTWUJI), M CBOOOOHEM aMMH BBOIAT B pPeaKlUMid C aKTUBUPOBAHHEM
boCcOOPUCTEM I[IPOUBBOIHEIM BTOPOTO COeIMHEeHMSa CTPYKTYpe 5. OJO1y
IOCJIeNOBATEJILHOCTE IIPOIOJIKAIT IO IOCTWXKEHMS XeJlaTeJIbHOM IJIVMHEL
[IOJIYUYEHHOTO OJIMT'OMEepa. 3alMTHEE TPYNIH Ha b5’/ -KOHIle MOI'yT OHTBH
JIMbo yIoaJIeHH, JImBo OCTaBJIEHH, ecIn XeJlaTeJIbHO 57—
MoOIMOUUMPOBaHMe . OIMIOMep MOXeT OHTb yIOaJlIeH C TBepIoTl'0 HOCUTeJId
C MCIIOJIb30BaHMeM JoOOoTo uMucia chnocobor, Haopumep, oBpaboTKou
DTT (OMTHMOTPETOJI) C IOCJeldyllMM OelMCTBMeM I'UIPOKCHUIa aMMOHUS,
Kak uzobpaxeHo B durype 3.

[TosryuyeHue MOIVOUIIMPOBaHHEIX MOPPOJIMHOBEIX CyOBenMHNIIL u
MOPOOJIMHOBHIX OJIUTOMepOB 0OoJiee IMOOPpOOHO OIMcaHo B IllpuMepax.
MOpOONMMHOBEIE OJIMTOMEPH, CcoIepXalue Jdoe UMCIO MOOUOUIMPOBAaHHBIX
cBazey, MOTYT OHTH IIOJYUEeHHE C MCIOJIB30BaHMEM OIMCHBAEMEIX 3OeCh

CriocoB®oB, WM3BECTHHEX B TeXHOJOTUM CIOCOBOE, WU/UIN  OIMCAaHHEX B

NPpVMBEIEeHHEX 3OeCh JIMTePaTypPHEX CCHJIKAxX. B IIpuMepax Takxe
OIIMCAaHE TJ100aJIb HEe MOIOUOUKALINMI MOPDOJIMHOBEX OJIMTOMEPOB,
IIOJIYUEHHEX, Kak OwbJIO OIMCAaHO  paHee (HanpuMmep, CM. PCT

nyogukaumio WO2008036127) .
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TepMUH «3alUTHad IpPylla» MKWMeeT OTHOlleHMe K XUMUUYeCKUM
bparMmeHTaM, KOTOPEE BIIOKUPYIOT HEKOTOPHE VIV BCe
PEaKLUMOHHOCIIOCOOHEE TPYIIIH COEOUMHEHWA, U [IPpeNOoXpaHdnT TaKHue
TPYMNIE OT ydacTMA B XMMMUECKMX peakuMax OO TexX IIop, I[IoKa He
OymoeT ymajleHa 3allMTHada Tpyllla, HalpuMep, 5STU IPYIIIH [IepedMCIJIeHE
M ONMCaHB B KHMTe aBTopoB T.W. Greene, P.G.M. Wuts, Protective
Groups 1in Organic Synthesis («3amuTHHEe TI'PYINE B OPIaHUUECKOM
CUHTe3e»), 3—-e wu3OaHMe, pPemaKTHpPOBaHHOe, M3OaTeJIbCTBO John
Wiley & Sons (1999). 32T0o MoxeT OHTH I[IOJIE3HEM, TI'Ie IIPUMEHAKTCSI
Pa3JIMYHEE 3BallUTHHE IPYIIIH, [IpMUeM KaxIas (MHas) 3alluTHas Ipylilla
MOXeT OHTH yIajleHa OCOOBM CIOCOOOM. 3alMTHEE IPYIIIE, KOTOPHEe
OTWEIJISITCSA B YCJOBUAX COBEPNIEHHO pPas3JIMUHEIX peakKluM, I[I03BOJISALT
INbbepeHUMPOBAHHO YIOaJIAThE Takue 3allMTHEE TIDpyNdneH. Hanopumep,
3aMMUTHEE TPYNNH MOTYT OHTBH yHOaJIeHH KMCJIOTOVW, OCHOBaHMEM WU
TUOPOTEHOJIUB0OM. Takue TPYILIH, KakK TPUTUIIBEHA A,
OVMETOKCUTPUTWUIIEHAA, alleTaJlbHad U TpeT—-0yTWIIOVME TUIICUIIMIIEHAL,
HeCTabWMJILHEL B KUCJIOTHHX YCJIOBMAX ¥ MOI'yT OBTH [IPUMEHEeHBE OJId
3alMTE KapOOKCUJIIbHEIX n TUOPOKCUIIE HEX PEaKUMOHHOCIIOCOOHEIX

@paPMeHTOB B TIPHMCYTCTBMM aMMHOTI'PDYIIII, SallMle HHEIX Cbz—rpynnaMM

(BeH3UIIOKCUKAPOOHMUIILHEIMA) , KOTOPERIE MOTYT OLHTE yIoaJIeHH
TUOPOTEHOJIN30M, u Fmoc-TpyInamMm
(dJIyOpeHUJIME TOKCUKAPOOHUIIL HEIMI ) , KOTOPHIE HEeYCTOMUNBE npu

OeVICTBUM OCHOBaHMM. OpaIMeHTH KapOOHOBHX KMUCJOT MOTYT OHTb
3allMIeHE OCHOBHOJIAOMJILHEIMMU TPYIIIIaMM, TakuMmy, 0e3 oTpaHrUeHUl,
Kak MeTuJIbHadg, W STUILHAaLg, " TUIPOKCUJILHEE
PeaKIMOHHOCIIOCOOHEE TPYIINE  MOTYT  OHTBb BJIOKMPOBAHE — TaKUMM
OCHOBHOJIAOMJILHEIMM TI'PyIIaMyv, KakK alleTusl, B IIPUCYTCTBUM aAMUHOB,
BJIOKMPOBAHHEX KUCJIOTHOJIAOMJILHEIMM TPYIIIaMM, TakKMMM KaK TpeT-
fyTuikapfaMaTHasg, WIM kKapbaMaTamM, KOTOPHE YCTOMUMBH K IEVCTBMUIO
KakK KMCJIOTHE, TaK M OCHOBAHMUA, HO YHOAJAOTCHS I'MIPOJUTUUYECKN .
PeaKUMOHHOCIIOCOOHEE oOCTaTKU KapBOOHOBHX KMCJIOT "
TMOPOKCUJIbHEE TOYIIIE Tarkxe MOTYT BHITE BJIOKMPOBaHH
TUOPOJIUTUYECKM  yIOaJISeMEMM  SallMTHEMM  TPYIIIaMHu, TakKMMM ~ Kak
BeH3MJIbHAA TpPyIlla, ToI'la KakK aMyMHOTPYIIIE MOTYT OHBTH SallMIleHE
OCHOBHOJIAOMJILHEIMM  TPYIIIIaMM, TakuMM Kak Fmoc. B ocobeHHOCTH

II0JIe3HOM Ppynnoﬁ OJIS 3allMThH aMMHOB B CHUHTEe3e COeIMHEeHUM @OpMYHH
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(I) sapadgercd TpudTOopalleTaMMIHasa. PeaKIMOHHOCIOCOOHEE OCTaTKU
KapOOHOBHEX KUCJIOT MOTYT OHTE OJOKMPOBAHH YIOaJISEMBEMM B YCJIIOBUAX
OKUCJIEHU A 3all THEIMU TpynmnaMm, TaKUMM Kak 2,4-
OMMETOKCUOEeH3UIIbHAa A, TOoTODa KaK OOHOBPEMEHHO IIPUCYTCTBYIINME
AMUHOTPYIINE MOXeT OHTL 3allMieHH CUJInJIKapfaMaTaMM, HeyCTOMUMBHMU
K IOeVcTBMIO OTOPUIORB.

AJLTUIIB HELE BIIOKUpPYIINME TPYIIIIH [1OJIe3HH B IPUCYTCTBUN
SalMTHEIX OT KMCJOT ¥  OCHOBaHMM  TPYIII, [IOCKOJIBKY  II€PBHE
YCTOMUMBE UM MOTYT OHTL BIOCJIEOCTBUM YyIOaJlIeHH MeTaJlJIMUeCKVM WU
P1-KMCJIOTHEIM KaTaJlusaTopamMu. HanopuMmep, aJlIMJIbHAag 3alliTa MOXeT
OBITEL YyIHaJleHa ¢ KapBOHOBOM KMCJOTH peakliMel c OajulagveBnM (0)
KaTaln3aTopoM B IPUCYTCTBUK KM CJIOTHOJIaOMIIbHEX TpeT-—
OyTmiKap®aMaTHEX  WMJIM  OCHOBHOJAOMJIIBHHX  alleTaTHBIX TPyl  Ha
aMrMHax. Eme onHoM (QOopMOM 3amMTHOM TPYIIOE 4BJISeTCS CMoJla, K
KOTOPOM MOTYT OBITL MIPUCOeOMHEeHH COeOMHeHMe WM MHTepMeIMaT. Kak
TOJIBKO OCTaTOK IMIPUMCOEIMHAKT K CMOJIe, 5BTa QyHKIMOHaJIbHas TIpyIlla
BJIOKUPYEeTCaS M He MOXeT pearMpOBAaThb. ByOyuM OTIOeJIEHHOWM OT CMOJIH,
OyHKIMOHAaJIbHAS TpyIla CTaHOBUMTCA OOCTYIHOM IOJIS B3aMMOINEMCTBUA.

TUNMUHEE OJIOKMPYIIMe/3allMTHEE T'PYINE M3BECTHH B TeXHOJOTUN

M BKJIOUAKT, HO 0Oes OTPaHMUYEHNM A, HNMXecJleOyKine q_)paI‘MeHTbIZ
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F. AHTHUCMEICJIOBAS aKTUBHOCTEL OJIMI'OMEPOB

PHKu

PHK-uHTepbepenuus (PHKu, RNAi1) nOpencTaiBJgeT CcoOOM MeTOR
MOIOYJIALUM 3KCIPeCcCUM I'eHOB. PHKu nOpencrasiisgeT CcoOOM NpPOTeKaklmui

B IpupoIe Ipollecc. PHKM  Takxe MOXeT OHTbL MHIYUMPOBaHAa
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[IoIOBReIeHMeM SK30TeHHEX PHK-rocjemoBaTeJIbHOCTEN.

ECcTeCTBEeHHEM obpasoM NIPpOoUCXOOAma PHKu VHULUUPYETCHA
paclrosHaBaHMEM IBYXIIEIIOUHEIX PHK-rocJiegoBaTeJIbHOCTEN (dsRNA)
bepmMeHTOM  RNase ITI (HanpuMep, pPUbOHYKJIea30M Dicer), c

nocjenymomuM pacmerieHreM dsRNA Ha KOpoTKMe ¢parMeHTH 1o ~20
HYKJIEOTUIOOB, Ha3hBaeMble MaJlbiMM MHTepdhepupybomuMmy PHK  (siRNA) .
Dicer nmnpencraBiygeT cobol depMeHT RNase III ¢ ATPasoi/PHK-
TeJinKason, noMeHoM DUF283 (DoMeH C HeM3BeCTHOM (QYHKUMeN),
nomMeHoM PAZ (Piwi, Argonaut m Zwille), KOTOPHM MOXeT CBA3HBATH
XapakTepuUcTUuUYeCcKre IOBYXOCHOBHHEHE BHCTyHawmue 3’ -KOHUE MUKPOPHK
(miRNA) m siRNA, @»mBa kaTaJluTHUUeCckux IJoMeHa RNase III (RHIa u
RHIDb), n C—-KOHLIeBOM OOMeH CBA3EBAHUA IBYXIeIIoOUeUuHOM PHK
(dsRBD) . IlocJye pacmelieHMa KaxIasd MoJiekyJia S1iRNA pa3MaTHBRaeTCHd
Ha IOBe OoOHolelloueuHExX PHK-ImmociiegoBaTeJIbHOCTHU (ssRNA) . OnHa
Lellb, llaccaxup, oOeepraeTcsa Oelpalauun. Ipyrasg Lellb, Benylmafd,

BHeOpsaeTcsa B PHK-MHOyUMPOBAaHHHM KOMILJIEKC caljeHcuHra (RISC).

RISC npencraBideT cobom PUOOHYKJIIEOIPOTEeMHOBHM KOMILJIEKC,
comepxXamuh WJeHHE CceMelcTBa 0eJIkoB Argonaute (Ago) . Besku
Argonaute w¥MeT 5SHIOOHYKJI€A3HYK AaKTHMBHOCTL. PHKm npowmcxomur,

KOT'Ia OCHOBaHMe Belyllel leNM CBA3HBAaeTCHA C KOMILJIeMeHTapHoOM PHK-

[IOCJIeIOBATEJIbHOCTEID (HanpuMmep, MPHK wmiam npe-mMPHK) . CBA3HBaHUE
Bellymen [IOCJIeIOBaTEJIbHOCTHU BHI3EHIBAET pacierjieHue Bemymem
[IOCJIeDOBATEJIbHOCTHU u KOMILJIEMeHTapHOM [IOCJIeOBATEJIbHOCTH

nercreueM Argonaute.

PHKM wMOXeT OHTB TakXe MVHUIMKMPOBaAHa BBeIeHMEM DBK30TeHHBIX
PHK-niocyiemoBaTeJIbLHOCTEM, HalpuMep, IocjledoBaTeJlbHOCTeM SiRNA,
nmocjiemoBaTeJibHOCTeM mMiRNA, ¥ AaAHTMUCMEBICJIOBHX OJIMTIOHYKJIEOTUIOB.
AHTUCMEBEICJIOBHE OJIMTOHYKJIEOTUIEL (AON, AOH) IpencTaBJginT cobon
OIOHOIIeIoOUeUHEe OJIMTOHYKJIEOTHIOH, KOTOPHE KOMIIJIEMEHTAPHE IlleJIeBOoMu
rocJenoBaTeJIbHOCTHU npe-MPHK Wi MPHK. [Toun KOHTAaKTe C
KOMILJIEMEHTAPHOM IMocJemoBaTesJIbHOCTLI AOH 0OyIoyT CBA3HBHBATLCA C
KOMILJIEMEHTAPHOM I[IOCJIeIOBaATeJILHOCTLI IIyTeM CclapMBaHMA OCHOBaHUM
o VYorcoHy-Kpuky. B omIpeneJyleHHEX CUTyaluMax 5SK30T'eHHEHe AQOH
IOCTyMalnT B KJeTKy. AQOH cB4A3HBalTCAd C KOMILIeMeHTapHoOM PHK-
[IOCJIeDOBaTEJILHOCTEID (HanpuMmep, HOpe-MPHK wmiam MPHK), U CBA3HBaHUE

MOJIEKYJIEL AHTMCMEICJIOBOM InocjienoBaTeJIbHOCTHU MHOyuorpyeT
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pacmenejiHMe KOMILJIeMeHTapHOM PHK-mocjenoBaTeNbHOCTU (HaIpUMep, C
nomMomesilo RNase-H) .

B ajbTepHaAaTMBHOM BapuaHTe, AOH MOTYT OBTL CHOPOEKTUPOBAHE
Tak, UTOOH X CBA3EBaHKE He VHOYLIMPOBAJIO pacllerjieHua
KOMILJIEMeHTapHoO¥  Uenu  PHK, HO BMEeCTO DTOI'O IpepHBajo O
[IPOLLEeCCUHT npe-MPHK (HanpuMep, CILJIaICUHT, KoIMpOBaHMeE,
NoJMaleHUIVPOBaHMEe ) , WM M3MEHAJIO WM [IPeOoTBPpallalio TPaHCIIALNUO
nocJjienoBaTEeJbHOCTEN npe-MPHK (HanpuMep, CTepuueCKMUM
OIpendaTCTBOBaAHMEM  CBASZBEBAHMIO  OIOHOTO  MJIMU BoJiee bepMeHTOB) .
Hampumep, rTeHepupoBaHue AOH B BUIe MOpooOsIMHO HOpuBOOMT K AOH,
KOTOPEM He MHNOOOepXMBaeT o0O0YyCJOBJIeHHOe RNase-H kak NDocpelHUKA
pacmerieHrMe  KOMIUJIEMeHTapHOM  lelu. BMecTO 3»TOTO  CBA3HBAHUE
MopdosimHO-AOH ¢ LeJeBoM npe-MPHK-mocJjenoBaTe/IbHOCTLID MNPMBOOUT K
CTabuJIbHOMY KOMILJIEKCY, KOTOPEM MOXeT (a) HapymaThk CHOCOOHOCTE
CILJIaiCOCOMHL  CILJIalicupoBaTh Inpe-MPHK  (Hanopumep, OJIOKMPOBaHUEM
aKLelITOPHOTO CcalTa CIJIaiCMHTa WMJIM OOHOPHOTO CcaWTa CIJlalicuHTra),
(b) HapymaTb KBOVMpOBaHMe npe-MPHK, VI (c) HapylmaTb
noJiManeHmIMpoBaHme  rIpe-MPHK (HanpuMmep, OJIOKMPOBAHMEM CcauTa
CBA3EBaHUA 0Jd doakTopor CPSF, CstF wmmm CFI).

HacTosamee wm300peTeHMe IIpPencTaBifgeT CIHoCoO MHIMOUMPOBaAHUSA
WM UM3MeHeHMS DKCIPecCHM LeJleBO¥ II0CJIeIOBaTeJIbHOCTU HYKJIEMHOBOM
KMUCJIOTH, IIpUYeM cIocof BKJOUaAeT CTanuio, B KOTOPOM IIOOBepIrakT
HYKJIEMHOBYI KUCJIOTY, KOOMpPpYyoImyl ©OeJIok, BO3NEVCTBMIO OJUTOMEepa,
KaK 3IeChb ONUCHEHBaeMOT'o. COOTBETCTBEHHO 3TOMy, B OINHOM BapMaHTe
OCyImEeCTBJIEHUS LeJIeBYylD II0CJIeNOoBRaTeJIbHOCTE HYKJIIEMHOBOM  KUCJIOTH
IOOBEpPTalkT BOB3IEMCTBUI aHTHUCMHCJIOBOTO OJIMTOMepa, KaK 3Iechb
ONMCHBaAeMOIT'O, WM, B IOpyI'MX BapMaHTax OCylleCTRBJeHus, oT 10% mo
50% Takux MOIMOUUMPOBAHHEX CBA3el, KakK 3JeChb PacCKpPHTHX, TIe
bparMeHTH Pi CHapeHHEX OCHOBaHUM QOPMUPYRT IIOCJIeOOBRaTeJIbHOCTEH,
30PEeKTUBHYIO IOJIs TUOPUON3aLIUA c Y4aCcTKOM IeJIeBOM
[IOCJIEDOBATEJILHOCTH HYKJIEMHOBOMU KM CJIOTEL B MeCTOIIOJIOXKEHNUN,
5bbekTUMBHOM IJI9 UMHTUOMPOBAHUA WJIM M3MEeHEHMsS BSKCIPEeCCUM LeJIeBOoM
IIOCJIENOBATENBHOCTY HYKJIEMHOBOWM KUCJIOTH. OJMIOMEp MOXeT OHThb
HalleJIeH, HalpuMep, Ha ydyacTok ATG-CTapTOBOIO KomoHa MPHK, caut
CILlaicuMHT'a HOpe-MPHK, MIM LeJleByl INOCJIeOOoBaTeJILHOCTL BUpPYyCca, Kak

OIIMCaHO HIIXE . B eue OIOHOM BapMaHTe OCymeCTBIJIEHNMA crioco®
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BKJIIOUAET cTanuio, B KOTOpOMn 1eJIeBVYIO IoCJIeIOBaTEeJILHOCTE
HYKJIEMHOBOM KMCJIOTH  IOOBepTramnT BO3OEMCTBUIO AHTHCMEICJIOBOTO
oJIMToMepa, BKJIIOUAKIET O 1o MeHbIIen Mepe OOHY KOHILIEBYIO
MOOMOMKaALIMIO. B eme OITHOM BapMaHTe OCYmMeCTBJIEHMS CIOoCco0 BKJIKOUaeT
cTamuo, B KOTOPOM lLeJIeBYH IIOCJIelNOoBaTeJIbHOCTD HYKJIEMHOBOM
KV CJIOTH nomBepIramnT BOBIOENCTBUIO AaHTUCMEICJIOBOT O OJINTOMEPA,
BRJIOUAKIETO YaCTULY IIepeHOCUMKa IelTUIOB.

B eme OIOHOM BapuaHTe oCyleCcTBJIEHU S n3obpeTeHre
opencraBJgeT croco® YCUJIEHU I AHTUCMEICJIOBOM AKTVMBHOCTU
oOJIUTOMEpa, MMeKnIeIo II0CJeloBaTeJIbHOCTL MOPQOJIMHOBEX CYOBLEeOMHUII,
COeIMHEHHHX  MeXCyObheIMHUUHEMM CBA3SMH, Hecymero bparMeHTH
CllapeHHHBX OCHOBaHWUM, OpHUeM CIoco® BRJUYaeT CcTaauio, B KOTOPOM
OJIUTOMEepP, Kak 30echb OIMCHBAEMEM, MOOMOUMUMPYIOT Tak, UTOOH OH
comepxaJl IO MeHbIleM Mepe OIHY M3 MOOIMOMUMPOBAHHLEX KOHIIEBHX
TPyII, IO MeHbIeM Mepe OOHY MeXCyObeIMHMUHYID CBSA3b, B KoTopou X
He paBHO X1, WMJIM UX KoMOMHAaLIUM.

B HeKOTOPHX BapMaHTaxX OCYIEeCTBJIeHMA YCUIIeHMe aHTWCMECJIOBOM
AKTHMBHOCTHM MOXeT OBTH IOIOTBEPXIEHO :

(1) CHMXEeHMEM DKCIPpeCcCUn l1eJieBoOM [IoCJIefOBaATEJIbBHOCTHU
HYKJIEMHOBOVM  KMCJIOTH CPAaBHUTEJILHO C TeM, uyTo ofecneumMBaeT
COOTBETCTBYIMUM HeMOOAUIULMPOBAHHEI OJIMIOMEP, WU

(ii) IIOBHIIEHVEM  DKCIPEeCCUM 1LIeJIeBOM  IIO0CJIelOoBaTeJIbHOCTU
HYKJIEMHOBOWM  KMCJIOTH CPAaBHUTEJILHO C  TeM, uyTo ofecneumBaeT
COOTBETCTBYIOIMMI HeMOIUOUIIMPOBAaHHBI OJINTOMED . AHaMTUUECKUE
MeTOIH, IMNPUITONHEE IJIS M3MepeHUsS D2Tux 2200ekToB, IOOMIOJIHUTEJILHO
ONMCcaHB HMXe. B OIHOM BapMaHTe OCYIEeCTBJIEHUS MOOUOMKAIINMSA
obecrneunBaeT Takyno AKTHUBHOCTE B aHaJusze BeckJIeTOUuHOM
TPaHCJAUUK, aHalM3e TPaHCISUMM KOPPeKUUM CIJIaliCMHIa B KJIETOUHOM
KyJBLTYPE, WIIN KOPPeKIINo OOMMHAHTHO-HeT'a TUBHEX My Talui
CIIaVICMHT'a B XMBOTHOM MOIEJILHOM CHCTeMe, Kak 3IOech OIMcaHo. B
OOHOM BapMaHTe OCYIeCTBJeHMSI aKTUBHOCTL YCUJIMBAETCS II0 MeHbIlen
Mepe BIBOe, IIO MeHbBIeM Mepe B IIAThH pa3 WMIM I[I0 MeHbIel Mepe B
necdaTbs pas.

HyxeomnmcaHHOE IpencTaBJIgeT pa3HoobpasHHe IIPpUMEPHEE
BapMAaHTH I[IPMMEHEHUS OJIMI'OMEPOB COIJIACHO M300peTeHMo, BKJOUalIMe

HpOTMBOl\MKpO@HBIe (Haan/ﬂvlep, IIPOTHMBOBHMPY CHEE n
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aHTM@aKTepMaJ’IbHBIe) BapPMaHTE IIPVMMEHEHWMA, JIedUeHNMe IIyTeM IM3IMeHEeHUA
SKCIIpeCCH1Mn I'eHOB, JIeUeHNre Pakra, u JIeUeHle BOCIIAaJIMTEJIBHEIX
Inpoueccos, 3aboJIeBaHUM CepHeTJHOCOCY,HMCTOTZ CHrCTEMEL u
MeTabomueckux 3abdojeBaHMM. HacTodlmlee oOOMCaHME HUKOUM O@paBOM
He O3HadvaeT OT'PaHMYEeHNA MSO@peTeHMH, HO CITYXUT IOJIA
VIJIJIRCTPMPOBaHMA OMalila30Ha 3abojieBaHUV U paCCTpOIZCTB, KOTOPEIE
MOTYT OHTBH YCTPpaHeHEl C MCIIOJIB30OBaHMeM OJIMI'OMEepPORB, BRJITIOYW aMMX
OIIMCEIBaeMbBIle 310eChb MO,HM(]_)MLU/IpOBaHHBIe MeXCyOBeIMHUUHEE CBSI3U.

AHTHCMEICJIOBHE OJIMT'OHYKJIEOTUOE OBJIM IIPMMEHEHE B KadecCTBe

IIPOTUBOMUKPOOHEIX JIEKAPCTBEHHEIX npernapaToB (HanpumMep,
IIPOTUBOBUPYCHEX W aHTUMOaKTepMallbHEX). B HEKOTOPHX BapuaHTax
OCyWeCTBJIEHUA coenuHeHue OQopmyJsiel (I), KakK pacKpeTOe 3IOecCh,

VCIOJNLE3YIT B KauecTBe IIPOTHUBOBUPYCHOTO CpelcTBa. B HeKOTOPHX
BapMaHTax OCYmeCTBJeHUd coenmHeHue OQopmyJsH (1), KakK pacCKpHTOE
30ecCh, IPUMEH ST oI VHTUOUPOBAHUSI DKCIPeCcCUn KOOUPYEMBIX
BUPYCOM OeJIKOB. B HEKOTOPHIX BapmUaHTax OCYIIeCTBJIEHUSA
VHTUOUPOBaAHME DBKCIPECCUM KOOUMPYEMEIX BUPYyCOM O€JIKOB M3JIeuMBaeT
BUPYCHYI MHOEKILMIO . B HEKOTOPEIX BapuaHTax OCYIIeCTBJIEHUA
OJIUTOMEPH. MOTYT OBTL MCIOJB30BAHE B MeTOoOaxX MHIMOMPOBAHUA B
KJIeTKax MJIEKONIMUTaKMeTro—-X034AMHa permKaumm PHK 3apaxanimero
BUPpYyCa, MMeonmero OIHOLENOUEeUHHM [IOJIOXUTEJIEHO—CMBCJIOBEI T'€HOM.
Crioco® BKJIOUaeT CTaIui, B KOTOPOM B 3apaxXeHHHEe KJIeTKM XO03gMHa
BBOIOAT TIIOHABJIAKIIEE BUPYC KOJIMUECTBO OJIMTI'OMEepa, Kak 3Iechb
ONMCHBAEMOT'O, MMeKINeIo HalleJIEHHYI I1I0CJIeNOBaTeJIbHOCTL I10 MeHbIlel
Mepe n3 12 cyObenmMHmnil, KoTOpasd KOMILJIEMEHTapHa 1IeJIeBOM
[IOCJIeIOBATEJILHOCTU HYKJIEMHOBOM KUCJIOTH BUpPpyca. CoedMHeHMEe MOXEeT
OBITE BBEIEHO MIEKONUTanIeMy CYOBEeKTY, 3apaXeHHOMY BUPYCOM, WK
npu pHUCKe 3apaxeHusa BUPYCOM. B HEKOTOPHIX BapMaHTax
OCVYIIECTRBJIEHUA LejleBad IIOCJeOoBaTEeJIbEHOCTE KOOUPYET [IOJIUIIPOTENH,
comepxXalmuil HeCTPYKTYPHHEEe OeJIkM, TakMe KaK IIoJMMepasH, IeJIMKasH
M TpoTeasbl. B HEKOTOPHX BapMaHTax OoCyIecTBJIeHMS IlleJIeBHe CalTH
BKJIIOUAT MUIIEHM, KOTOPHE COXpaHAaKnTCa cpemu PasHoOOOpasHEIX
M30JIATOB BUPYCOB. [IpyIue TNpPenOlouTUTeJIbHHEe CalTH BKJILUalnT IRES
(BHYTPEHHUM CcalT CBA3HBaHUA pPUOOCOME), CaMTH CBA3HBaHUA ©OeJika
TpaHCaKTUBALKUM, M CaWTh MHMIMALUK PeIllIMKallX.

B HEeKOTOPEIX BaplaHTax OCYyImeCTBIJIECHNA CoeIIMHeHNne (DOpMy.J'IbI
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(1), Kak PacKpETOE 30eCh, MCIIOJE 3YIOT B KauecTBe
aHTMOAaKTEePUaJIbHOT'O CpeIncTRa. B HEKOTOPHIX BapraHTax
OCYIIECTBJIEHUA cCcoeluHeHre QopMmyJiel (1), KakKk pacKpHTOe 3IOecChb,

MHITUOUpPpYeT  SBKCIpeccHuin OakKTepMaJlbHOTO  dpakTopa  BUPYJIEHTHOCTHU
(HampuMep, TOKCMHa wWiIM 0OeJka, KOTOPHM MHITUOUPYET  WMMYHHH
OTKJIMK X0O34AMHA) . B HEKOTOPHX BapMaHTax OCYIleCTBJIEHUA
MHTUOUPOBaHME »BKCIOpeccur ©OaKTepHuaJIbHOTO daKTopa BUPYJIIEHTHOCTHU
n3JjieuuBaeT OaKTepHaJIbHYD MHOEeKIMO.

B HeKOTOPHX BapMaHTax OCYIMEeCTBJeHUA coelrHeHVe OQOpPMyJIE
(I), Kak pacKpHTOe 3IeChb, IPUMEHAKRT IJA JIedeHMSa 3abojileBaHUd WJIU
paccTpoyicTBa (HanmpuMep, paka, BOCIIAaJIeHUHd, MeTafoJIMYeCKOoTO,
HeBPOJIOTUUYECKOTO, CepIedHOCOCYIUCTOTO 3aboJyieBaHMAa) nyTeMm
VM3MEeHEHUA DSKCIPEeCCUM TI'eHa. B HEKOTOPHX BapMaHTaxX OCYIECTBJIEHUI
coemuHenre OQopMmyJiel (1), Kak pPacKpHTOe 3OeCh, IIPUMEeHInT IJId
JleueHusda 3a00JIeBaHUA W paccrTpoycTea, XapaKTepnus3yeMoTo
HexXeJjlaTeJIbHOM WM  Upe3MepHOM  BKCIpecCHuel  T'eHa. Hanprumep,
3aboJieBaHudg, XapaKTepusyeMree HexeJlaTeJILHOWM  WMJIM  Upe3MepHOU
BKCIpeccuen reHa, MOTYT OBITE M3JIeUeHE C  MCIOJIE30BaHUEM
coemuHeHrsa OopMyJiel (I), KakK PacKpHTOI'O 30eChb, IJA MHIUOMPOBaAHMA
skcnpeccun VEGE (pHOOTeJMaJIbHEM (akTop pocTa COCYHOB) W

JIBoTo  Opyroro I'eHa, BOBJIEUEHHOT'O B AaHIMOTeHe3. B HeKOTOPHX

BapMaHTax OCVYIEeCTBJIEHU I paccrTpoycTBa, XapaKTepmusyeMHe
oponykTamMmM  MyTaHTHOTO (HanpuMep, HedyHKUMOHAJILHOTO) TeHa,
yCTpaHapnTcsa coenuHeHueM OQopmysel  (I), KaK pPacKPHTEM 30eChb.
Hampumep, MbmmeuHad IUCTpodma HolleHHA (DMD) XapakTepusyercs

coMaTUUEeCKVMM  MyTallMaMu, KOTOPHE BeOyT K YCEeUeHHOMY WU
HeQYHKIMOHAJILHOMY  IOUCTPOOUHY . AHTHUCMEICJIOBHE OJIUTOHYKJIEOTHUIEL
OBUIM MCIIOJIL30BAHE IJIS M3MeHeHMA CILJlaicuMHI'a Ope-MPHK MyTaHTHOTO
oIVCTpodMHaA TakuM o00pasoM, UYUTOOH NPOOYVLMPOBAaJICA YCeUeHHHM, HO
OYHKIMOHAJLHEM OeJIOK IOUCTPOOUH.

B HeKOTOpPHX BapMaHTax OCYIEeCTBJIEHUSA coelVHeHre OOpMYJIH
(I), Kak pacKpeTOe 3IOecChb, [NIPUMMEHSAKT »OJIS JIedeHrMsa paka. B
HEKOTOPEIX BapMaHTaxXx OCYIEeCTBJIEHUMA coenuHeHue dopMyJH (1), Kak
PaCcKpETOE 3IOeChb, MCIOJbL3YKT OJ4 CHUXEHUI SKCIPpecCcur T'eHa,
KOTOPHM MHIUOMPYET alollTo3, MHIUOMpYeT HecleludprMueckKyln anles3suio

KJIETOK, IIPOMOTHPYET aHTMOoTeHes, IIpoOMOTUPYEeT nposaudepalmo
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KJIETOK, MNIPOMOTUPYET POCT KJIETOK, WM YyUdaCTBYeT B BOCCTAHOBJIEHUMU
IOHK. Hamopumep, HEeKOTOpPHE BMUIOE pPaka CBSA3aHH CO CBEPXBKCIpPeCcCUen
AQHTMAIOITO3ZHEX T'e€HOB. JVHIUMOMPOBAHME  SKCIPEeCCHMM STUX T'€HOB
npuMeHeHUeM coenuHeHreM QopMyJsiel (1), KakK PacCKPHTEM 3OeChb, MOXET
VIMeTb pesyJETaToM  YCUJIeHUEe alonrosa  pPaKOBHX KJIETOK  WJIMA
[IOBEHIIEHME UYBCTBUTEJILHOCTM K XUMUOTepalleBTUUECKMM IIperapaTaM.

B HeKOTOPEIX BapMmaHTaXx OCymeCTBJIEHMA COoeIIMHeHNe CDOpMyJIBI

(1), Kak pPacKpeTOE 30ech, VCIIOJE 3YIOT OoJIs JleueHusd
BOCIIAJUTEJIEHOTO paccTporcTRa. B HEKOTOPHIX BapraHTax
OCYIMEeCTBJIeHUa coeluHeHre dopmyJiel (1), KakKk pacKpETOe 3Oechb,

IPUMEHSIT OJIA CHWKEHMHA DKCIPEeCCUM LUUTOKMHOB WM  KJIETOUYHEIX
[IOBEPXHOCTHEX MOJIEKYJI, BOBJIEUEHHEX B XeMOoTaKCucC. Hamnpuwmep,
ayTOUMMYHHEIE paccTpoMcTBa CBS3aHEH C HexeJlaTeJIbHOM VI
Ype3MepHOM MHUTpalMel MMMYyHHEIX KJIETOK. VHITHOUpOBaHMEe BKCIpeCCUU
LUMTOKMHOEB WMJIM KJIETOUHHX I[IOBEPXHOCTHEX MOJIEKYJI, CBSA3aHHEX C
XeMOTaKCUCOM, MOXeT I[IPUBOIOUTE K COKPalleHMK MUTPaLUVM WMMYHHEBEX
KJIETOK ¥ BOCIIaJIeHUAd.

B HEeKOTOpPEHX BapMaHTax OCYWeCTBJIeHMA coenuHeHMe QOpMYyJIH
(1), Kak PacCKpHTOE 30ecChb, [IPUMEH AT 0JId JleueHmAa
CepmeyYHOCOCYyOMUCTOTO paccTpoMCcTBa. B HEKOTOPEIX BapMaHTax
OCyleCTBJIeHUA coeOuHeHre OQopMyJiEl (I), Kak pacKpHTOe 3Iech,
MCIIOJIb3YIT IOJA MHIMOMPOBAHMA SKCIPECCUM JIUIIONPOTEMHOB, WM
MHIUOMPOBAHMSA BKCIpecCcur OeJIKOB MM (QEPMEHTOB, KOTOPHE CHMXAT
YPOBEHD KapOUOIPOTEKTUBHEX MOJIEKYJI (HanpuMmep, HDL
(JIUTIOTIPOTEMHOB BHICOKOM IIJIOTHOCTU) ) .

B HEeKOTOpPEX BapMaHTax OCYWeCTBJIEHMA coenuHeHUe OQOpMYJIH
(I), Kak pacKpHTOEe 3I0eChb, IIPMMEHAKT OJ4 JIedeHUSd MeTaboJIM4eCKOTO
HapylmeHsa. B HEKOTOPEX BapMaHTax OCYWeCTBJIEHUS COelVHEHUe
OopMyJiel (1), KakK PaCKpPHTOE 30eChb, MCIOJNB3YIRT IJS MHIUOMPOBAHUA
SKCIpPeCCUM  T'eHHHX I[IPOOYKTOB, KOTOpPEHE BeOyT K  I[IOHWXEeHHOMU
YYyBCTBUTEJBLHOCTM K MHCYJIMHY WJIM K CHWKEHHOW MHTEHCUBHOCTHU
oOMeHa BeEeCcTB.

B HEeKOTOpPEHX BapMaHTax OCyWeCTBJIeHMA coenuHeHre QOpMYyJIH
(1), Kak PaCKpHTOE 30ecChb, [IPUMEH AT 0JIA JleueHma
HeBPOJIOTUYECKOTO paccTpoMCcTBa. B HEKOTOPEIX BapMaHTax

OCYIIeCTBJIeEHUA cCcoeluHeHre QopMmyJiel (I), KakKk pacKpeHTOe 3IOecChb,



210

VCIOJIE3YIT  OJIS MHIMOMPOBAHMA  SKCIOPECCUM TeHHEX IIPOOYKTOB,
KOTOPEE BeOyT K I[IOHWKEHHOM CKOPOCTHM Iepelaul HepBHOTO MMIIYJIbBCa
(HallpyMep, T'€HHBEe IIPOOYKTH, KOTOPHE CHWXAKT MUEJIVH) .

B HeKOTOPHIX BapMaHTax OCYIEeCTBJIeHUA coelMHeHre QOPMYyJIE
(I), xakK pacKpHTOe 3OeChb, I[IPMMEHAT OJA MOOYJIALUM DKCIPEeCCUU
SAOEePHEX TOPMOHAJIBHHX pelelTopok (NHR) M3 cylepceMelCTBa SIOepPHEX
TOPMOHAJIEHEIX pPeLenTopoB (NHRSF) . [TpuMepsl KOHKPETHEIX NHR
BRJIOUAIT IUIOKOKOPTUKOMUIHEIM pellenTop (GR), pelenTop IporecTepoHa
(PR), ¥ aHIPOTEeHOBHM pelenTop (AR). B omIpelellIeHHHX BapuaHTax
OCYIIECTBJIEHVA AHTUCMEICJIOBEE OJIUTOHYKIIEOTUNOLE M OIMCHBAaEMEE 30eCh
ATEeHTH BeOyT K I[IOBHIMEHHOMW BKCIPEeCCUM JUTaHI-He3aBUCHUMBX WU
IpouMx BHOpPaHHHX GOPM PeleNTOPOR, WM CHWXKEeHHOM DKCIPEeCcCUM UX
VHaAKTUBHEX GOpPM.

NHR-MOOYJIATOPE MOTYT OBTL I[IOJIEZHEIMM [OIPU JIeYEeHUM CBASAHHEX
C AOEePHBIMA TOPMOHAaJIEHEIMU pelLenTopaMm (NHR) 3aboJIeRaHUM,
BKJIIOU A0 X 3aboJieBaHmd, OBYCJIOBJIEHHEE BKCIpPEeCcCUen T'e@HHEIX
IPOOYKTOB, TPAHCKPUILIMA KOTOPEX CTUMYJIMPYETCHA WM IIOOAaBJIAETCH
NHR. CoeOMHeHMs, KOTOPEHE IIPOTUBONEMCTBYIT TpPpaHCaAKTUBALMM, MOTYT
OEITL IIOJIE3HHEMM B JieUueHUM MeTaboMUuecCKMxX 3abojieBaHUM, CBSI3aHHHX
C TI[OBBIIEHHEIMM YPOBHAMM IJIOKOKOPTHMKOUILA, TakMx Kak nOuaber,
OCTeOoNopo3 M IJlayKoMa, IIOMMMO IIpouux. KpoMe TOrO, COeOMHEeHNd,
KOTOPHE 3aTPYyOHAT TpaHCaKTMBAaLMKLD, MOTYyT OBTH IIOJI€3HBEIMM B
JedeHUr MeTaboJMueckux 3adojleBaHuM, CBABAHHEX C HeIOCTaTKOM
AOEPHEIX TOPMOHAJIBHEX PeLelTOPOB.

Mommbmkalmm

OYHKLUMOHUPOBAHME  AHTUCMEICJIOBHX  OJMTOHYKJIEOTUIOIOB  3aBUCUT
Kak oOT IocJjiegoBaTesibHOCTM AOH, Tak M OT XUMMUECKOW CTPYKTYPH
AQH. PasHooOOpasHbEe MOIMOUKALMM MOTYT OHTH BHIIOJIHEHE BBEeIeHUEM
dparMeHTOB B @ HYKJEOTHMIOE WJIM  3aMelleHVeM UX  Y4J4acTKOB, He
BOBJIEUEHHHX B CBA3HBaHMe ClapuMBaHMEM OCHOBaHUMM IO YOTCOHY-—
Kpuky. MomupmrKaluuy  XUMHUUECKOM  CTPYKTYPHEH MOTYT BJIMATH Ha
abddmHHOCTE, CTabUIILHOCTE, PacTBOPUMOCTE, TOKCUYHOCTB n
ycrTonunpocTs AOH.

PazjnuHele MOOMOMKALMKM MOTYT [IOBEIMATE adpdmHHOCTE AOH K
KOMILJIEMEHTAPHOM IIOCJIefoBRaTeJJbHOCTM. OHM TakxXe MOTYT CHUXATh

aq_)q_)T/IHHOCTb K HeKOMIUJIEMeHTapHEM IIOCJIegoBaTE&JIbBHOCTAM. VIsMeHeHU A
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sapdna W XUPAaJIEHOCTHU cKeJieTa TaKxe MOTYT BJIMATH Ha
abOMHHOCTE .

MomuomraluuMy MOTYT I[IOBHIIATE PEe3UCTEHTHOCTE K HeXeJlaTeJIbHOM
oDerpamaumMy HyKJeasaMr. Momudpmurkalmuy Takke MOIT'YT IIOBHIIATH MJIM
CHUxaThb abddpmHHOCTE AOH k RNase H. Hanpumep, MOpQOJIMHOBEE
OJIMTOHYKJIEOTUIOE u NeNTUOO-HYKJIEMHOBHE KMCJIOTEL (PNA) He
akTuBUpyT RNase H.

Momndprkalumy MOT'YT OBTH pPacCCuMTaHbl Tak, UYTO OHM YBEJMUMBAIT
pazmMep AOH ©mO TakoM CTelleHwu, yTo cC TpyooM QUIbBTPYyeTCHd
KIyboukamMu. Hanpumep, coenmHeHMe AOH C nosmsTuieHIJIMKoJeM (PEG-
WMIIMpOBaHUeE ) yBeJnuMBaeT paszsMep AOH Tak, uTo COKpallaeTCcd
peHaJlbHaga o¢uiabTpaurd. MommdmuralumMy MOTYT IIOBHIIATHL CIOCOOHOCTDH
AOH k CBA3WBaHMI C OejikaMy IJla3Mel 1in VIivo Tak, YTO OHM He
OLICTPO GUIIBETPYITCA U3 KPOBU.

ToxkcuMuHOCTE AOH Takxe MOXeT OOYCJOBJIMBATBCHA MOIOMOUKALIMAMA
XVUMMYUECKOM CTPYKTypH AOH. Korma »TO XejaTeJIbHO, TOKCUYHOCTE
MOXeT OBTHL I[IOBEIIeHa OlIpeNeJIeHHEMM MOOUOMKALUMAMM (HaIpuMep, C
MCIIOJIE30BaHMeM AOH B KadvecTBe I[IPOTMEOMMKPOOHOTO CpelcTBa). B
aJIbTEPHATMBHOM BapMaHTe, TOKCUUHOCTL MOXeT OHTH CHUXeHa IIYyTeM
OIlpeneJieHHEX MOIOUQUKALINN . dochopIonTHOaTHEIE aHaJIoTu VMET
IIOBHIIEHHYID TOKCUYHOCTL II0O CPAaBHEHMI C IPYyI'MMM aHajloT'aMu.

Kpome TOTO, MOOMOUKALIUM XUMUUECKOM CTPYKTYpH AOH MOTyT
nMeThb pesyJsbTaToM AQOH, HaIpaBJIeHHEIE Ha KOHKPETHHE TKaHM, OPI'aHH
Wi  kjgeTku. AOH MoxeT OHTH HalpabJIeH Ha KOHKPeTHYI TKaHb
MoOMbUKaLMen AQOH TaKUM obpasoM, yTo OH pacrosHaeT
TKaHecHeluuomuueckre OeJIKM, BKCIPEeCCHUPOBaHHEE KJIeTKaMu I1eJIeBOM
TKaHM. KOoHEBOIalLM4g JMTaHOa MOXeT HalpabBJidTe AOH Ha KOHKPETHYI
KJIeTKy. Hanpumep, AOH wMoxeT OBTE KOHBOIMPOBaAH C JMI'aHIOOM,
KOTOPHEM paclo3HaeT CIeluMdrMUuecKUM pelenTop M CRBA3HBAeTCSa C HUM,
HaxoOAMUNC S TOJILKO B OIIpeleJIeHHEIX KJIeTKax (HanlpuMep,
TernaTouuTax) . KoHBOTaT «AOH/JIMTaHm» CBA3BBAETCS M PELENTOPOM U
IIPOHUKAET B KIETKY IIyTeM pPelelTop-OlIoCPpelOoBaHHOTO 5SHIOUMTO3A.
KoH®plorMpoBaHHEM C¢ AOH XOJleCTepMH MOXeT HaleaumBaTb AQOH Ha
[IeyeHks. Kpowme TOTO, MOIUPUKALIN, KOTOPEHE IIPOMO TUPYIIOT
KJIETOUHO/ TKaHeCcIelupnuueckoe IIOTJIOIWIEHME, BKJIIOU AT KOHET'AIIMIo

[noJjimMeposn, MeUeHEIX VYIUIeBOIOaMM WJIM IIellTMoDaMMrM HaHO4YacCTHUII, MJin



212

JIUIIOCOM, CIOCOOHHIX PAacCIOo3HABATLH KJIETOUHOCIHeUMdUUeCKre OeJIKMU.

Momuomraumuy XUMMHUUECKOM CTPYKTYPH TakKXe MOTYT I[IOBHIIATEH
criocobHocTs AOH IOIPOHMKATE B KJETKY. B OlOpenejyieHHBX CUTYyalMAax
KOHBIOTMPOBaHHEEe ¢ AOH JIMOMOs MOT'YT YBEJIMUMBATE BHYTPUKIIETOUHOE
momjomeHme . [JONOJHUTEJIBHEE KOHBOIaTE MOI'YT BKJKYAThH OeJIKU-—
IIEePeHOCUMKY CHUTHaJla M CUTHAJH SAIepPHOM JIoKaJM3aluM.

HOTIOJIHUTEJIBHO, AQOH MOT'YT OBITH MOIOUOULMPOBaHEL oJid
HarpyXeHra. C AOCH MOTYT OHTH KOHBOIMPOBAHE TepalleBTUUeCKUEe WU
npoduiIakTUUeCcKkre cpeldcTBa. Hanpumep, AOH, HalleJIeHHBEM Ha PakKoOBYO
KJIETKY, MOXeT MHOONOJHUTEJHFHO BKJKUATE WM3BECTHHM TepaleBTUUEeCKUN
npenapaT, wiu AQOH, HalleJeHHHM Ha 0OaKTepMaJlbHYKD KJIETKY, MOXeT
OLITH KOHBOIMPOBAH C aHTUMOaKTepMaJiIbHEM cpencTeBoM. Taxkxe ¢ ACH
MOTYT OBTH KOHBOIMPOBAaHE MEeTKM, HalpMUMep, TaK, UYTO MOXeT
OTCIIEXUBATECH npaBUJIbHOE TapreTUPOBaHMUE, W Xe MOXeT
IPOBOOUTHLCA MOHUTOPUHI JiedeHuAa. AOH MOTryT OBTL KOHBIOIMPOBAHH C
praIlroaKTUBHEIMA MeTKaMM, KOHTpAaCTHEMHA areHTamMm (HampumMmep,
TamoJIMHMEM) , WM QJIopodopaMm.

MomudmrKaunuy XUMUUEeCKOM CTPpyKTYypH AOH TakXe MOTYT BJIMATE Ha
crioco® BBenmeHud AOH. Mommdpmralumuy MOT'YT IIPOMOTHMPOBATE UPECKOXHOE
WY TPaHCMyKO3aJIbHOEe IIPOHMKHOBEHMEe TaKuM ofOpasoM, duTo AOH MOxerT
OEITHL BBeIeH JIOKaJIbHO (HalpuMMep, B BUIe Ha3aJIbHOTO a»po30Jid,
YIIHEIX KalleJib, IJIa3HBX KalleJlb, OpaJlbHOT'O cIped) . Kak oBCcyxmaJjioch
BHIIE, MOIOMOMKAILIMM MOTYT IIOBHIIATE YCTOMUMBOCTL K pPeHaJIbHOM
OUILTPauIMM  Tak, uyuro AOH MoxeT OHTE BBEeIOeH IIapeHTepalJlbHO.
Mommpmkalumuy MOTYT MNPUBOOUTE K AOH, KOTOpPEHEe MOTYT OHBTHL BBEIOEHH
OpaJIbHO, OpY TOBHIMEHUM  YCTOMUMBOCTM AOH K  pasJIOXKeHMI B
KMCJIOTHOM cpele XeJlyOkKa, WIM OCHOBHOM cCpelle KMUIIEUHMKA .

B OIpeleJIeHHEIX npuMepax BapbMpOBaHMUE MOIMbUKaLUN
VHOUBULOY aJIbHEIX HYKJIEOTULOOR MOXeT IIPUBOOUTE K YCUIIEHUIO
XKeJlaTeJIbHHX CBOMCTB MJIM K COKpalleHMI HeXeJlaTeJIbHEX CBOMCTE.

[TPVIME PH

I. XyMMYECKUI CHUHTES

EciiM He OT'OBOPEHO HEUTO MHOE, BCe XUMUUECKMEe peareHTH OBJIM
npuobpeTeHs B oupMmMax Sigma-Aldrich-Fluka. BeH3zouianeHoO3UH,
OeH3OMIILUTUOVHE ¥ QeHMJIAUeTUJITYAaHO3MH OBJIM I[IOJIYYEHE OT (QUPMEL

Carbosynth Limited, BeauxoOpuTaHUA.
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CUMHTEes3H OONOJIHUTEJILHHX MOOMOMKALMUM CBA3eM, colepxammux PMO,
PMO+, PPMO wm PMO, KaK 3IOecChk OIMCAHHEX, OBJIM  BBIIIOJIHEHEL C
VCIIOJIE30BaAHMEM M3BECTHBIX B TeXHOJIOTUM CIOCODOOB, WM OIMCAaHH B
HaxXOOAMMXCS Ha pPacCMOTPEeHMM I[aTeHTHHX 3agBkax CIA NN 12/271036
u 12/271040, m B PCT nybamkauum HoMep WO/2009/064471, KOTOPHE
BKJIOUEHH 3IeChb CCHUIKOM BO BCeM CBOeM IoJIHOTEe.

PMO ¢ 3/ -TpUTUJILHOM MOOMMKALMEN CUHTE3UPOBAHH II0 CYIIECTBY
Tak, Kak omoMcaHo B PCT ny6uukauum HoMep WO/2009/064471, c Tem
VCKJIDUEeHVEM, UYTO CTaIusda OeTPUTUIIMPOBAHMA OIyIleHa.

MeTomouka A IIOJIYUYEHUSI AKTUBNPOBAHHEX Cy6"be,]IMHMLI

Q
c—pP-cl 0

Cl 9 7 (I?O
- ————- —_—D - e Y.
o oo g “[ I

8

K rnepemMemmBaeMOMy pacTBOPY CoeOuMHeHuMs 6 (1 D3KBUBAJIEHT,
BSKB.) B IOUXJOpMeTaHe notasuim POCls (1,1 »kB.), 3aTeM noOaBUIM
OUM3OIPONINIIS TUJIaMUH (3 BKB. ) npu TeMIlepaTrype 0°c, npu
oOxXJIaXIeHUM B JeldaHoM OaHe. UYepes 15 MmuHYT JensaHyio OaHo yOpanu,
M PpacTBOP OCTaBWUJIM HarpeBaThbCsa OO KOMHATHOW TeMIepaTypH B
TeueHMe OIOHOTO uYaca. Il0 BaBeplleHUMM B3aMMOIEMCTBUS pPeaKLUMOHHLIM
pacTBOp pazbaBuUiIM IUXJOPMETAaHOM, TPMXIH HOPOMEIIM 10%—HBEM BOIHEM
PacTBOPOM  JIMMOHHOM KMCJIOTHL. Ilocae BHICYIIMBAHU A Han MgSOg
opraHnYeCKUi cJion IPOITY CTUIIN yepes cJon cuImMkKaressa u
CKOHIEHTPUPOBaJM B BakKyyMe. IloJyueHHHM QochopaMuoamuxjopun (4)
VICIIOJIbL 30BaJIn HEIOoCPeICTBEHHO oJs crenyomemn cTanum ez
OOIIOJIHUTEJILHOY OUMCTKMU.

K pactBOopy Odochopammpauxjopuna (4) (1 »kB.), 2,6-JyTHUIOIVHAa
(1 »xB.) B OuxJjiopMeTaHe nobaBuiam pacTteop Mo (Tr)T (7) (0,5 »kB.)
B IOUXJIOPMETAaHEe, C [HocjelyromuM nobabBJieHMeM N-MeTuiamMupaszoJsa (0,2
SKB.) . PeaklMOHHYI CMeCh IepeMemMBaM IIPpM KOMHATHOM TeMIlepaType
B TeueHMe HOUM. IO 3BaBeplleHMM B3aMMOIOEMCTBUA pPeaKIMOHHEMN

pacTBoOp pas3zfaBWUiM IOUXJIOPMETAHOM M TPWXIH OPOMEUIM 10%-HBEM BOINHBEM
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PacTBOPOM  JIMMOHHOM KMCJIOTH . [Tocaie BLHICYIIMBaHM A Han MgSOq
OpTaHUUYEeCKUM CJIOM OTOMUIILETPpOBAaNM, 3aTeM yldapuiu. IIponoykT (8)
OUMCTUIIM XpoMaToTrpaduel Ha cuiaukarejyie (BbHMEHBaHMe C T'padlMeHTOM
«3TUjaleTaT/TekKCaHe» ), UM 3aTeM XPaHWIM IIpu TeMiepaType -20°C.
CTpyKTypa OwBlIa IIOOTBepPXOeHa LCMS—-aHanmMzoM (KMOKOCTHAaL
XpoMaTorpadmsa - MacC—-CIeKTpOMeTpMd) .

MeTomnka B rnosydyeHUs1 AKTUBVNPOBAHHEX CV6"I>e,]IMHMLI

PR SRR Lo g Lo 98
o OFO OFC

K pacrBopy POCls: (1,1 23kB.) B OuUxXJOpMeTaHe pobOaBuiIM 2, 6-—

JIYTUIUH (2 2KB.), 3aTeM [0 KallJaM »obaBuim pacTeop Mo (Tr)T (7)

(1 »xB.) B OMXJOpPMeTaHe IIpKM TeMlIeparype 0°C. Cnycra 1 uac
PeakKLMOHHEM pPacTBOP pas30aBuUiM OUXJIOPMETAHOM, U OBHCTPO TPWKILL
npoMeuir  10%-HBEIM BOOHEIM PaCTBOPOM JIMMOHHOM KMUCJIOTH. lejleBou
bochomuxiiopumaT (9) NOJIyUMIIM IIOCJIe BHCyIMBaHMA Haln MgSOs wu
MCIlapeHUsa pacCTBOPUTEIA.

K pacrBOpy oOQochoomuxjopulaTa (9) B IUXJIOPMeTaHe II0 KallJlfaM
nofaBUIIM pPacTBOP CoeIMHeHMsa 6 (1 »BkB.) B »OUXJOPMeTaHe IIpU
TeMIlepaType pacTBopa 0°C. Uepes 15 MMHYT pPeaKIMOHHYID CMeChb
OCTaBUJIM HaTpeBaThCHA IO KOMHATHOM TeMIepaTyph B TeueHMEe OKOJIO
OOHOTO uYaca. Ilo 3aBeplleHMM peakluM IOpoOykKT (8) B BuIOe O0€JI0TO
TBepOOT'O BelleCTBa cobpajiM ocaXOeHMeM C »nobOaBJIeHMeM I'eKCaHOB, C
nocjenyommuM OuIIbTpOBaHMeM. IlOoCJe BHCYIIMBAHMA B BaKyyMe IMIPOOYKT
XPaHWIM NOpu TeMlepaType -20°C. CrpykTypa ObUla I[IOOTBepPXIeHa

LCMS-aHaJIM30M.
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IPVMEP 1:
((2S,6R)-6- (5-METWI-2, 4-OMOKCO-3, 4-IUTVIOPOIVPYMUIVH-1 (2H) -
WI) -4-TPUTWMJIMOPOOJIMH-2-WJI) METMII®OCOOPOOMXIIOPUIAT
Cl

I
C|—g:o /H&O
\%:O:I,N\W/NH
O
'rl\'lrt

K oxJjlaxmaeMoMy (B BOIOSHOM ©OaHe CO JIBIOOM) IUXJIOPMETAaHOBOMY
(DCM, IIXM) pacTBOopy (20 M) okcuxjiopuma o¢ocoopa (2,12 wia, 22,7
MMOJI) HJo®aBUMIM IIO KaljgaMm 2, o-Jjgyruiamue (4,82 wia, 41,4 wmodI),
3aTeM J[JXM-pacTtBop (20 ™) Mo(Tr)T (2) (10,0 o, 20,7 wmMmOJI)
nofaBJIAIM IIO KallJlIAM B TedueHMe 15 MMHYT (BHYTPEeHHSAd TeMllepaTypa
0-10°C), =arem ©OaHon YyOpaau, U IIepeMelMrBaHMe OIPOILOJIKAJIM IIPU
TeMIlepaType OKpyXaKmel cpeOel B TedeHMe 20 MMHYT. PeaKIMOHHYO
CMeChb IIPOMBUIM PAaCTBOPOM JMMOHHOWM KMCJIOTH (Tpwknow o 40 mia, 10%-
HEIM (Bec/o0BeM) BOOHEII pPacTBOPR), NOPOOUILTPOBAIM U YIAPUIU C
oBpa30BaHuEM BeJion II&HEI (9,79 r), 3aTeM VCIIOJIL 30BaJIn
HEIOCPeNCTBEHHO IJIA CJjlenyollel IIPOLelypPH.

[IPVMEP 2:

(6— (5-METWIJI-2, 4-IVOKCO-3, 4-IVUT MO POIINMPVYMUIONH-1 (2H) -WJI) —4-
TPUTWIMOPOOJIMH-2-JI) METWII (4-OVIME TVIJIAMYHO ) IINIIEPYOVH-1 -
W) @OCOOHOXJIOPUIIAT

= 6]

HC (l:I O._N__NH
MO oYY
HaC o) 0

K oxJjaxmaeMoMy (B BOOAHOM OaHe co JbIoM) IXM-pacTBopy (b
MII) muxJiopdochara m3 npumepa 1 (5,00 ¢, 5,00 mmos) moGaBUIIM IIO
kamaM DCM-pacTeop (5 Mi) nunepunmHa (0,61 1, 4,76 MMOJI), 3aTeM
OaHo  yOpaJju, ¥ IepeMellMBaHMe I[IPpOoLoJpKaJiM IIpM  TeMIepaType

Oprmanmeﬁ Cpellbl B TeueHVe 30 MMHYT . PeaKIMOHHYIO CMEeCH
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HEIOCPeNCTBEHHO IIePeHEeCNM B KOJIOHKY. XpoMaToI'paduueckasd OUUCTKA
[KoJIoHKa ¢ Si0z2 (40 1), sioaHT «IXM/EtOH» (rpammedHT oT 1:0 mo
1:1)] npuesyla kK YKasaHHOMY B 3al'OJIOBKe CcoeluMHeHMw (2,5 1) B
Bume OeJjio mneHel. ESI/MS (MacC-CIEeKTPOMETPHUS C DJEKTPOCIper—
MOoHMBaumen) : paccumMTaHo oJis 1- (4-HUTPOYEHWII) IUIIEPABUHOBOTO
Npor3BOOHOTO CaeHssNgO7P 862, 4, HalimeHo m/z=863,6 (M+1).

[IPVMEP 3:

XJIOPVII 1-(1- (XJIOP ( (6= (5-METWJI-2, 4-IVOKCO-3, 4~
IUTUOPOIIMPYMUIOVH-1 (2H) -WJI) —4-TPUTUIIMOPOOJIMH-2 -
MII) METOKCHU) ®OCOOPWIT) MUIIEPUIVH-4-WJI) - 1 -METWIJIITINPPOJIMOVHNA-1

YxkazaHHOEe B 3al'0JIOBKe COeIMHEHMe CUHTEe3MPpOBaJIM CIOCO00M,
AHAJIOTMYHEM ONMCaHHOMY B llpuMepe 2, IJ4 I[IOJIyU4eHMS YKa3aHHOTO B
3aroJIOBKe coenuHeHusa (0,6 1) B BuOe OeJIOTO TBEepOOTO IIPOOYyKTa.
ESI/MS: paccumTaHo oJisa 1- (4-HUTPOYEHWII) IUIIEPABUHOBOTO
Npor3BOOHOTO Ca9HeoNgO7P 903, 4, HaMpmeno m/z=903,7 (M+).

[IPVMEP 4:

((28,6R)-6- (5-METWJI-2, 4-INOKCO-3, 4-IUTMIOPOIINPVMUIOVH-1 (2H) -
W) —4-TPUTWIIMOPOOJIVH-2-WJT) METWII (4 -METWIITINIIEPASVH-1 -

WIT) ®QOCOOHOXIJIOPUIAT
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Trt
K oxjaxmaeMoMy (B BOOsSHOM ©DaHe co JbnoMm) IOXM-pacTBopy (10
MJI) okcuxJopuma ¢ocdopa (1,02 M, 11,0 mMmoJs) moBGaBUIIM IO KallJIgM

2,60-gyTuauH (3,49 i, 29,9 MMmoJ), 3aTeM OoOaBMJIM IO KamjaaMm IXM-

pacTBop (10 1) MeTuJInuIepasmia (1,00 1, 10,0 wmoJI), "
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[IeEpeMENMBaHMe IIPONoJDKaJiM B TedeHMe 1 uyvaca. JoBaBuiau JIXM-pacTBOP
(10 M) Mo(Tr)T (2) (4,82, 10,0 mMvmoJi) m NMI (N-MeTHMJIMMMIOASZO0JI)
(79 w1, 1,0 MMmOJI), M IIepeMellMBallM B TeueHue 4 UYacoB, 3aTeM
HEIOCPeNCTBEHHO IIePeHEeCNIM B KOJIOHKY. XpoMaToI'paduueckasd OUUCTKA
[KOJIOHKa Cc Si02 (80 1), BJ0aHT «IXM/anetoH» ¢ 2% TEA
(TpuzTaHosaMmH) (rpamueHT oT 1:0 mo 0:1)] nOpuBesa K YyKa3aHHOMY
B 3arojioBke coemuHeHun (0,8 1) B BuOe 0eJjol OeHH. ESI/MS:
paccumMTaHo oJisa 1- (4-HUTPpOQEeHMII) IUIIEPa3MHOBOTO IIPOU3BOIOHOTO
Ca3H4sN70sP 834, 4, mHammedHo m/z=835,5 (M+1).

[IPVMEP 5:

((2S, 6R) —6— (5-METWI-2, 4-IVIOKCO-3, 4-OUTUNPOIVPYMUIVH-1 (2H) —
W) —4-TPUTWIIMOPOOJIVH-2-WIJT) METUIIMOP®OJIMHOPOCOOHOXIJIOPUIIAT

/N
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\_/ d -
O:T,N\H/NH
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Trt
K oxjaxmaemMoMy (B BomsaHoM OaHe coO JIbIOM) pacTBopy (10 wi)
okcuxJiopuna o¢ochpopa (19,1 M, 205 mmos) B OXM (410 mi) pmoGaBuim

1o KamjaMm 2, o-jgytunud (54,2 w™ia, 465 wMMoJI), 3aTeM [IOpLUMAMU

Mo(Tr)T (2) (90,0 r, 186 mMmoJy) B TeueHMe 15 MMHYT (BHYTPEHHAA

TeMmrneparypa 0-10°C), u nepememmupBasn. UYepe3s 5 MMHYT IOOaBUIM II0
kamiaMm JXM-pacTeop (205 w™i) wmopdosmHa (17,9 ™1, 205 MMmoJI) B
TeueHue 15 MUHYT (BHYTpEeHHAA TeMIlepaTypa 0-8°C), u
nepeMemypaau. Coyctda 15 MMHYT »Jo0aBMIIM OOMINOJIHUTEJILHEM IXM-
pacTtBop (10 mi) wMopdosmHa (0,500 mi), ODepeMemmMBalIM B TedeHre 5
MMHYT, 3aTeM [IPOMBJIM PacTBOPOM JIMMOHHOWM KMCJIOTH (Tprkosl mo 3000
MII, 10%-uwt  (Bec/o6neM) BOOHEIM pacTBoOp), BHceymuau  (MgSOa),
OpodUIIETPOBAIM M YyHIapuiu C o0pas30BaHMeM BSA3KOI'O Macjla, KOTOpPHE
HeIIOCPEeLOCTBEHHO [IepeHeC]IM B KOJIOHKYy. XpoMaToI'paduueckad OUUCTKA
[KOJIOHKa ¢ Si0Oz (330 1), »2JwaHT «TekcaHH/EtOAc» (TpaIMeHT OT
1:0 mo 0:1)] mnpueBeJsa kK yKa3aHHOMY B 3al0OJIOBKe coeluMHeHM®© (78,5
T, BHXOO 65%) B BuOe OeJyiol HeHel. ESI/MS: paccumMTaHo mjs 1- (4-
HUTPOOEHWI) IUIIEPa3nHOBOTO MNPOMBBONHOTO C43H4gN70gP 821, 3, HammeHO

m/z=844,4 (M+Na) .
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[IPVMEP 6:

(9= ( (2R, 63) —6— ( ( (XJIOP (MOPOOJIMHO) ®OCOOPWJI) OKCHY) METWII) —4-
TPUTWIIMOPOOJIMH-2-WJI) -6-0KCO-6, O-IUTVIOPO-1H-IIYPVUH-1-
WJT) METWIIIMBAJIAT

YKasz3aHHOEe B 3alOJIOBKe COeOMHEHMEe CUHTEe3UPpOBaJiM CIIOCODOM,
aHaJIOTMUYHEIM OIMCaHHOMy B IllpuMepe 5, IJid I[IOJIYyYeHUMSA YyKa3aHHOTO B
3ar'0JIOBKe coeIMHeHMsa (6,35 1, BEHxOO 79%) B BHUIe 0O€JIOM II€HH.
ESI/MS: paccumMTaHo oJisa 1- (4-HUTPODEHWII) MIUIIEPA3VMHOBOTO
Opou3BOOHOTO CagHseNgOoP 945, 4, Halmeno m/z=1891,9 (2M+1).

[IPVMEP 7:

((23,6R)-6- (5-METWI-2, 4-IVNOKCO-3, 4-OUTUOPOIINPVMUIVH-1 (2H) -
W) —4-TPUTWIIMOPOOJIMH-2-WJ1) METWI (4 -3TWIINIIEPASYH-1 -

W) @OCOOHOXIJIOPUIIAT
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YKaszaHHOe B 3ar0JIOBKe CcOeIMHeHMEe CHUHTe3MPpOBaJIM ClIocoboM,
AHAJIOTMUYHEIM ONMCaHHOMY B IlpumMmepe 5, IIJId MOJYUYeHMS YKa3aHHOTO B
3aroJIoBKe coeluHeHmda (11,5 1©) B Buoe Oejoi IeHe. ESI/MS:

paccumTaHo oJidg 1- (4-HUTPODEHWII) IUIIEPABUHOBOTO IPOM3BOIOHOTO

CasHs3NgO7P 848, 4, Hammeno m/z=849,7 (M+1).
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[IPVMEP 8:
((2S, 6R) -6- (6-BEH3AMUIO-9H-IIYPUH-9-WJI) —4-TPUTNIIMOPOOJIVH-2 -
WJT) METWI (4-2TWIIIUIIEPASVH-1-WJI) @OCOOHOXJIOPUIAT

NHBz

h; ’

YKasaHHOEe B 3aroJIOBKe COelMHEHMe CHUHTEe3MpOoBaJlM CIoCoBoM,

/_

aHaJIOTMUYHEIM ONIMCaHHOMy B IlpuMepe 5, IJid I[IOJIYYeHUHA YKa3aHHOTO B
3al'0JIOBKE COeIVMHEeHMA (4,5 1) B BuUIe 0OeJiol IeHe. ESI/MS:
pPacCcumuTaHoO o4 1- (4-HUTPOQEeHWII) IUIIEPa3MHOBOTO IIPOU3BOOHOTO
Cs2Hs6N1106P 961, 4, nHanimeno m/z=962,8 (M+1).

[IPVMEP 9:

((28,6R)-6- (5-METWJI-2, 4-IVNOKCO-3, 4-IUTUIOPOIINPVMUIOVH-1 (2H) -
JI) =4-TPUTWIIMOPOOJIMH-2-WJT) METWII (4 -U3OIIPOIMMIITIUIIEPASVH-1 -
MIT) ©OCOOHOXJIOPUIAT
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YKasaHHOe B 3aTOJIOBKe COeIOMHEHME CHMHTEe3MpOBaJIM CIIoCcoOoM,
aHaJIOTMYHEIM OIMCaHHOMy B IIlpuMepe 5, nOJd I[NOJIYYeHUHA YKa3aHHOTO B
3ar'0JIOBKE COeIMHEeHMA (3,5 1) B BuUIe 0OeJioll IeHe. ESI/MS:
pPaccumuTaHo o4 1- (4-HUTPOQEeHWII) IUIIEPa3MHOBOTO IIPOU3BOIOHOTO

Ca6Hs5NgO7P 862, 4, HammenHo m/z=863,7 (M+1).
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IPVMEP 10:
((2S, 6R) -6- (5-METWI-2, 4-IIMIOKCO-3, 4-IUTMIPOINPYMIONH-1 (2H) -
W) - 4-TPUTWIMOP®OJIVH-2-UJ1) METUII-METII (2~ (2, 2, 2-
TPUOTOPAIETAMUNO) STUJT) OCOOPAMUIOXJIOPUIIAT
c

TFAHN \N—P=O
T A
\Ef%j,erNH
]
¥ﬂ
YKasz3aHHOe B 3al0JIOBKe COeOMHEHMEe CUHTEe3UPpOBaJiM CIIOCODOM,
aHaJIOTMUYHEIM OIMCaHHOMy B IlpuMepe 5, IJid I[NOJIYYeHUSA YyKa3aHHOTO B
3aT'0JIOBKE COEeIMHEHUI (1,0 1) B Bume 0OeJjol mneHel. ESI/MS:
pPaccumuTaHoO o4 1- (4-HUTPOQEeHWII) IUIIEPa3MHOBOT'O IIPOU3BOIOHOTO
Ca4HasF3NgOgP 904, 3, mHammeno m/z=903,7 (M-1).
[NPVMMEP 11:
((2S, 6R) —6- (5-METWI-2, 4-IVOKCO-3, 4-OUTVIPOIVPYMUONH-1 (2H) -
W) —4-TPUTWIIMOPOOJIVH-2-WII) METUII-METWIL (2- (2, 2, 2-TPUOTOP-N-

METWJIATIETAMUIO) STUIT) QOCOOPAMUNNOXIIOPUIOAT
Cl

/N T
TFAHN N—$=O
\__/ 0 = 0]
0
N
Trt
YKazaHHOe B 3ar'0JIOBKe CcoeIMHeHMEe CHUHTe3MpPpOoBaJIM CIocoboM,
AHAJIOTMUYHEIM ONMCaHHOMY B IlpumMmepe 5, IJd [OJYUYEeHMS YKa3aHHOTO B
3aT'0JIOBKE COeIMHEHUI (1,8 1) B BuOe 0OeJjo IeHel. ESI/MS:

paccumMTaHo OJIA 1- (4-HUTPODEHWII) IUIIEPABUHOBOTO IIPOM3BOIOHOTO

CasHs0F3NgOsP 918, 3, HalmeHo m/z=1836,6 (2M+).
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IPVMEP 12:

((2S, 6R) -6- (5-METWI-2, 4-IIMIOKCO-3, 4-IUTMIPOINPYMIONH-1 (2H) -
V1) -4-TPUTMIMOPOOJIVH-2-WJT) METIII (4~ (2,2, 2-
TPUOTOPAIETAMNIIO) IINIIE PYUANH-1-WJ1) DOCOOHOXJIOPUIAT

cl
TFAHN—CN—FI>=O o
0] =
oj,N\n/NH
v ©
Trt
K OXJIaXIaeMOMy (B BOOSHOM BaHe CO JIBEIIOM) pPacTeoOpRyY

okcuxJiopuna ¢ocdopa (17,7 mia, 190 mmoi) B OXM (190 mi) pmoGaBuimM
o kamjaaMm 2, o6-Jjgytuouea (101 I, 864 wmmMoII), 3aTeM TIOPLUAMU
Mo(Tr)T (2) (83,5 1, 173 MMmoJ) B TedueHMe 15 MMHYT (BHYTPEHHSS
TeMmrnepaTtypa 0-10°C), u nepememmBaau. UYepezs 30 MMHYT HoOaBUIIM IO

KamJjaMm runepuamne (48,9 1, ~190 wMMmoJ) B TeueHmMe 15 MMHYT

(BHYyTpeHHAa TeMmrnepaTypa 0-8°C), u mnepeMemmBaar. CnycTs 1 uyac
nodaBuiM IO kamjgam  DIPEA (DM BOIPONINIID TUIIaM/H ) (50 MJT)
(BHyTpeHHAa TeMmrnepaTypa 0-10°C), u nepeMemyBajIM B TeueHue 1
yaca. PeaKUMOHHYK CMeCh IIPOMBUIM pPaCTBOPOM JIMMOHHOM  KMCJIOTEL
(Tpwxoer 1o 500  wi, 10%—He1 (Bec/06neM) BOJIHBII pPacTBOP),
Belcymmi  (MgSQO4), NOpoduibTpoBaJM M ylapuiuM IO BA3KOI'O Macja,
KOTOPHE HEIOCPEeLCTBEHHO IIepeHeCJM B KOJIOHKY. XpoMaToIpaduueckasd
ouMCTKAa [KOJIOHKa ¢ Si0:2 (330 1), SII0AHT «TekcaHe/EtOAc»
(rpamyenT oT 1:0 gmo 0:1)] mOpuBeJa K YyKa3aHHOMY B 3arl'OJIOBKe
coemmHeHuno (91,3 1, BEHxXOn 70%) B BUIOe ©OeJjioM IHeHH. ESI/MS:
pPaccumMTaHoO o4 1- (4-HUTPOQEeHWII) IUIIEPa3MHOBOTO IIPOU3BOOHOTO
Ca3HasN70sP 930, 9, HanmeHo m/z=954,4 (M+Na).

Mpumepsl 13-37 OBUIM TOJYYeHH COOTBETCTBEHHO ONMCAHHOW BHIIE

MeTOoOMKe A.
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IPVMEP 13:

(6- (5-METUJI-2, 4-OVIOKCO-3, 4-IUTVIPOIVPYMUIONH-1 (2H) -WJI) -4~
TPUTWIMOPOOJIMH-2~TT) METWI (4~ (1- (2, 2, 2- TPUOTOPALE TWJI) IINIIE PMONH-
1-JUI) IUTIE PABYH- 1 -UJ1) ®OCOOHOXJIOPUIAT

| %YO
TFAHNC>—N N— o/\[oj/N\n/NH
o)

YKasaHHOEe B 3aroJIOBKe COelMHEeHMe CHUHTEe3MpOoBalM CIoCoBoM,

—TJ—o

@)

aHAJIOTMUYHEIM OIMCAaHHOMY B MeTOOMKe A, C IIOJIydeHMeM YyKa3aHHOITO B
3aroJIoOBKe coemmHenus (1,09 1, Boxonm 23%). ESI/MS: pacCuMTaHO
oI 1- (4-HUTPOOEHWII) IUIIEPa3MHOBOTO NIPOU3BOOHOTO Cs51HsgF3NgOgP
998,41, wnammesHo m/z=997,5 (M-1).

[IPVMEP 14:

(6—- (5-METWI-2, 4-OMOKCO-3, 4-IUTUOPOIIMPVYMMYIOVH-1 (2H) -WJI) —-4-
TPUTVIIMOPOOJIMH-2-VJI) METWII (4 -MOPOOJIMHOIINITEPVOIVH-1 -
W) @OCOOHOXJIOPUIIAT

QC:EN—<C:>N % O/\T:O:( Tg’

YKasaHHOEe B 3aroJIOBKe COelMHeHMe CHUHTEe3MpOoBallM CIoCcoBoM,

AHAJIOTMUHEIM OIIMCAaHHOMY B MeTOIMKe A, C IIOJYUeHMeM YKas3aHHOT'O B

3aroJIoOBKe coenmmHenusa (0,98 1, Boxonm 84%). ESI/MS: pacCuMTaHO
oI 1- (4-HUTPOOEHWII) MUIIEPa3MHOBOTO NIPOU3BOOHOTO CasHs7NgOsP

904,40, npammesHo m/z=903,5 (M-1).
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IPVMEP 15:

(6- (5-METUJI-2, 4-OVIOKCO-3, 4-IUTVIPOIVPYMUIONH-1 (2H) -WJI) -4~
TPUTWIMOPOOJIMH- 2 ~JJI) METWI-BIUC (3- (2,2, 2—-
TPUOTOPAIETAMIIO) IIPOIINIT) OCOOPAMULOXJIOPUIIAT

TFAHN—\_\
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YKasz3aHHOEe B 3alOJIOBKe COeOMHEHME CUHTE3UPpOBAaJIM CIIOCODOM,
aHaJIOTMUYHEIM OIMCAaHHOMY B MeTOOMKe A, C IIOJIydeHUMeM yKa3aHHOIT'O B
3aroJIOBKe coenmmHenus (7,52 1v). ESI/MS: paccuuTaHo njag 1-(4-
HUTPOQEHWI) IUIIEPa3MHOBOTO OIPOU3BOIOHOTO Ca9Hs54F6NgOgP 1057,37,
Hannedo m/z=1056,4 (M-1).

[IPMMEP 16:

(6= (5-METWJI-2, 4-OUOKCO-3, 4—-IVUTUNPOIVPYMUIVH-1 (2H) -WJI) -4 -
TPUTWUIIMOPOOJIMH-2-WJI) METWJI-METWI (6,7, 9,10,17,18,20,21-
OKTATIMIPOIVBEH30[B,K] [1,4,7,10,13,16] 'TEKCAOKCAIMKIIOOKTAIELINH-2 -
WII) ©OCOOPAMUIOXIJIOPUIAT

YKasaHHOe B 3aTl0JIOBKe CoeIMHeHMe CHHTe3MpOoBaJlM CIocodoM,
AHaAJIOTMUYHEIM OIIMCAaHHOMY B METOIMKEe A, C IIOJIydeHMeM YKa3aHHOT'O B
23aT0JIOBKe coeIVMHeHn A (0,30 ). ESI/MS: pPaccumMTaHoO oJjisg

Cs0Hs56C1N4011P 952, 32, HammeHo m/z=951 (M-1).
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IPVMEP 17:

(6- (5-METUJI-2, 4-OVIOKCO-3, 4-IUTVIPOIVPYMUIONH-1 (2H) -WJI) -4~
TPUTWIMOPOOJINH-2~JI) METWI-1, 4, 7, 10-TETPAOKCA-13-
ABAIMKIONEHTAIEKAH-13-MJIOOCOOHOXIJIOPUIAT
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YKasaHHOEe B 3ar0JIOBKe COelMHeHMe CHUHTEe3MpOoBallM CIocoBoM,

AHAJIOTUMUHEIM OIIMCAaHHOMY B MeTOIMKe A, C IIOJYUeHMeM YKas3aHHOIT'O B

3aTo0JIOBKe coeImHeHus (4,26 1T, Boxon 25%). ESI/MS: pacCuMTaHO

oJis 1- (4-HUTPOOEHWII) IUIIEPa3MHOBOTO NIPOU3BOOHOTO Ca9HeoN7011P
953,41, wnammenHo m/z=952,7 (M-1).

[IPVMEP 18:

(6—- (5-METWI-2, 4-OVOKCO-3, 4-IUTUOPOIIVMPVYMMYIOVH-1 (2H) -WJI) -4 -
TPUTVWIIMOPOOJIMH-2-WJI) METWII-1,4,7,10, 13-TIEHTAOKCA-16-
ASAIVKIIOOKTAIEKAH-1 6-MJIOOCOOHOXJIOPUIAT
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YKasaHHOEe B 3aroJIOBKe COelMHEeHMe CHUHTEe3MpOoBallM CIoCcoBoM,

o)

AHAJIOTUMUHEIM OIIMCAaHHOMY B MeTOIMKe A, C IIOJYUeHMeM YKas3aHHOT'O B

3aroJIOBKe coenmmHenus (1,11 1, Boxonm 18%). ESI/MS: pacCuMTaHO
oJis 1- (4-HUTPOOEHWII) IUIIEPa3MHOBOTO NIPOU3BOIOHOTO Cs1HeaN7012P

997,44, npammenHo m/z=996,6 (M-1).
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(6- (5-METWUJI-2, 4-IOVOKCO-3, 4-OUTUOPOIVPYMUOVH-1 (2H) -WJ1) -4 -
TPUTWIIMOP®OJIVH -2 -JJ1) ME TWI (4 - OKCOIINIIE PUIONH-1-1J1) ®OCOOHOXJIOPUIAT

[ o /k(
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YKasaHHOEe B 3aroJIOBKe COelMHEeHMe CHUHTEe3MpOoBaJlM CIoCcoBoM,

'U-—O

o~ -
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O

AHAJIOTUMUHEIM OIIMCAaHHOMY B MeTOIMKe A, C IIOJYUeHMeM YKas3aHHOT'O B

3aTroJIOBKe coenmmHenus (1,03 1, Boxonm 14%). ESI/MS: pacCuMTaHO

o4 1- (4-HUTPOYEHWI) IUIIEPAa3UHOBOTO IIPOUBBOOHOTO C44H4gN708P
833,33, HammenHo m/z=832,4 (M-1).
[IPVMEP 20:

(6- (5-METWUJI-2, 4-IOVOKCO-3, 4-OUTUIOPOIVPYMUOVH-1 (2H) -J1) -4 -
TPUTWIIMOPO®OJIVH -2 -JJ1) ME TWI (OKTATUIPOM3OXUHOIMH-2 (1H) -
VJT) ®OCOOHOXJIOPUIAT
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YKasaHHOEe B 3aroJIOBKe COelMHeHMe CHUHTEe3MpOoBallM CIoCcoBoM,
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AHAJIOTMUHEIM OIIMCAaHHOMY B MeTOIMKe A, C IIOJYUeHMeM YKasaHHOIT'O B

3aTro0JIOBKe coenmHenus (4,87 1, Boxonm 32%). ESI/MS: pacCuMTaHO
oJisa 1- (4-HUTPOOEHWII) IUIIEPa3MHOBOTO NIPOU3BOIOHOTO CasHseN707P

873,40, npammenHo m/z=872,7 (M-1).
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[IPVMEP 21:

(6- (5-METWUJI-2, 4-IOVOKCO-3, 4-OUTUOPOIVPYMUOVH-1 (2H) -WJ1) -4 -
TPUTWIMOP®OJINH-2-WJT) METWJIL ( 4— (TPUOTOPME TWJT) IUIIE PUIONH-1 -
YJT) ®OCOOHOXJIOPUIAT
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YKasz3aHHOEe B 3alOJIOBKe COeOMHEHMEe CUHTE3UPpOBAaJIM CIIOCODOM,
aHAJIOTMUYHEIM OIMCAaHHOMY B MeTOOMKe A, C IIOJIydeHUMeM YyKa3aHHOIT'O B
3aTroJIOBKe coenmHenus (1,59 1, Boxon 42%). ESI/MS: pacCuMTaHO
oI 1- (4-HUTPOOEHWII) IUIIEPa3MHOBOTO IPOU3BOOHOTO CasHa9F3N707P
887,34, wnammenHo m/z=886,6 (M-1).

[IPVMEP 22:

(6— (5-METWI-2, 4-ONOKCO-3, 4-IUTUOPOIIMPVYMMYIOVH-1 (2H) -WJI) -4 -
TPUTVIIMOPOOJIMH-2-VWJI) METWII (4- (4-HUTPOOEHWI) [IMIIEPASVH-1-

W) @OCOOHOXJIOPUIIAT

o)
/\ ?' 0 N/ NH
CbN—<C:>}—N N—P——O/\T: :T/ g
_/ N
o) \ o)

YKasaHHOEe B 3aroJIOBKe COelMHeHMe CHUHTEe3MpOoBalM CIoCcoBoM,

AHAJIOTUMUHEIM OIIMCAaHHOMY B MeTOIMKe A, C IIOJYUeHMeM YKas3aHHOT'O B

3aTo0JIOBKe coeIMHeHus (2,27 T, Boxon 24%). ESI/MS: pacCuMTaHO
oI 1- (4-HUTPOOEHWII) IUIIEPa3MHOBOTO NIPOU3BOOHOTO Ca9Hs2Ng0OgP

941,36, HaumeHo m/z=940,7 (M-1).



[IPVMEP 23:

(6- (5-METWUJI-2, 4-IOVOKCO-3, 4-OUTUOPOIVPYMUOVH-1 (2H) -WJ1) -4 -
TPUTWIMOP®OJINH-2-WJT) METWI (4-ALETWI-1, 4-IVASENAH-1-
YJT) ®OCOOHOXJIOPUIAT

/ﬁ\N/"“\ 7 0 N/’ NH
LY
O

YKasaHHOEe B 3aroJIOBKe COelMHeHMe CHUHTEe3MpOoBallM CIoCoBoM,

AHAJIOTUMUHEIM OIIMCAaHHOMY B MeTOIMKe A, C IIOJYUeHMeM YKas3aHHOT'O B

3aTro0JIOBKe coeImHeHus (6,08 1, Boxonm 20%). ESI/MS: pacCuMTaHO

oI 1- (4-HMTPOOEHWII) MUIIEPa3MHOBOTO NIPOU3BOOHOTO Ca6Hs53NgOgP
876,37, nHaumenHo m/z=875,9 (M-1).
[IPVMEP 24:

(6- (5-METWUJI-2, 4-IOVOKCO-3, 4-OUTUOPOIVPYMUOVH-1 (2H) -WJ1) -4 -
TPUTWIMOP®OJINH-2-JT) METWJI ( 4—ALE TWJIIUIE PASUH-1 -
YJT) ®OCOOHOXJIOPUIAT

3}_&C:>N_“__O/\1:O:],NEgNH
O

C
P

@)

YKazaHHOEe B 3al'OJIOBKEe COeIMHeHMe CHUHTe3UpOBaJu criocofbowm,
AHAJIOTUUHEM OIIMCaHHOMY B MeTOoOMKe A, C IIOJy4YeHMeM YyKa3aHHOTO B

3aroJIoOBKe coenmmHenus (3,30 1, Boxonm 20%). ESI/MS: pacCuMTaHO

oJis 1- (4-HUTPOOEHWII) IUIIEPa3MHOBOTO NIPOU3BOOHOTO Cs5H51NgOgP

862,36, HaumeHo m/z=861,7 (M-1).
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[IPYMEP 25:
(6- (5-METWUJI-2, 4-IOVOKCO-3, 4-OUTUOPOIVPYMUOVH-1 (2H) -WJ1) -4 -
TPUTWIIMOP®OJIVH -2 -JAJ1) ME TWI ( 4 - IMAHOINIIE PYIONH-1-1J1) ®OCOOHOXIJIOPUIAT

YKasaHHOEe B 3ar0oJIOBKe COelMHEeHMe CHUHTEe3MpOoBallM CIoCcoBoM,

AHAJIOTUMUHEIM OIIMCAaHHOMY B MeTOIMKe A, C IIOJYUeHMeM YKas3aHHOT'O B

3aroJIoBKe coemmHenusa (0,84 1, Boxonm 25%). ESI/MS: pacCuMTaHO
oI 1- (4-HUTPOOEHWII) IUIIEPa3MHOBOTO NIPOU3BOIOHOTO CasHa9NgO7P

844,35, npammeno m/z=843,6 (M-1).

[IPMMEP 26:

(6- (5-METWUJI-2, 4-IOVOKCO-3, 4-OUTUIOPOIUPYMUOVH-1 (2H) -J1) -4 -
TPUTUIIMOPOOJIMH-2-WJI) METUJI-TEKC-5-IH-1~-
MII (METWIT) ©QOCOOPAMUNIOXIIOPUIAT

A

g
7 Y
Y

YKasaHHOEe B 3aroJIOBKe COelMHEeHMe CHUHTEe3MpOoBallM CIoCoBoM,

NH

o~

9

AHaAJIOTMUYHEIM OIIMCAaHHOMY B MeTOIMKe A, C IIoJIydeHMeM YKa3aHHOTO B
3aT0JIOBKe coeIVHeHMn A (0,53 T). ESI/MS: pPaccumMTaHoO oJjisg

C3eH40C1N4OsP 674,24, uHanmeno m/z=673 (M-1).



[IPVMEP 27:
(6— (5-METWIJI-2, 4-IVOKCO-3, 4-IUITUOPOIIMPVMYIVH-1 (2H) -WJI) —4-

TPUTWIMOPOOJIMH-2-1JI) METUI-TEKC-5-EH-1-
W (METWI) ©@OCOOPAMUIOOXJIOPUIAT

Y
O
J

YKasaHHOe B 3aroJIOBKe COelMHEeHMe CHUHTEe3MpOoBalM CIoCcoBoM,

o#}—

AHaAJIOTMUYHEIM OIIMCAaHHOMY B METOIMKEe A, C IIOJIydeHMeM YKa3aHHOTO B
23aT0JIOBKe coeIVHeHMn A (1,58 T). ESI/MS: pPaccumMTaHoO oJjisg
C3eH42C1N4OsP 676,26, HanmeHo m/z=675 (M-1).

[IPMMEP 28:
(6— (5-METWJI-2, 4-IVOKCO-3, 4-IUTUOPOIIMPVMUIVH-1 (2H) -WJI) —4-

TPUTWIMOPOOJIMH-2-VJI) METWII- (4- ([1, 1’ -BUOEHWII] -3-
VJIKAPBOKCAMNIO) MIUITIEPUIVH-1-WJI) @OCOOHOXJIOPUIAT

4
Q HN@Ni O/\[Oj/N\g/NH
O
9

YKasaHHOe B 3aTl0JIOBKe CoeIMHeHMe CHUHTe3MpOoBaJlM CIocodoM,
AHaAJIOTMUYHEIM OIIMCAaHHOMY B METOIMKEe A, C IIOJIydeHMeM YKa3aHHOTO B
23aT0JIOBKe coeIVHeHMn A (2,78 T). ESI/MS: pPaccumMTaHoO oJjisg

C47H47C1NsO¢P 843,30, Hammeno m/z=842 (M-1).
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[IPYIMEP 29:
(6- (5-METWUJI-2, 4-IOVOKCO-3, 4-OUTUOPOIVPYMUOVH-1 (2H) -WJ1) -4 -
TPUTWIMOP®OJINH-2 -WJT) METWUJI- (4— ( 3-1IMAHOBEH3AMUIIO) IUIIE PUINH-1 -

WJT) ©OCOOHOXJIOPUIAT

) Ay
O
I~ 5 T
HN—CN—IIDI—O/\[ ]/ N
O N 6]

O
g

YKasaHHOe B 3aTl0JIOBKe CoeIMHeHMe CHMHTe3MpOoBaJlM CIocodoM,
AHAJIOTMUYHEM OIIMCAaHHOMY B MeTOoIMKe A, C IoJydeHMeM YKa3aHHOTO B
23aT0JIOBKe coeIVHeHn A (4,89 T). ESI/MS: pPaccumMTaHoO oJjisg
C42H42C1NgO6eP 792,26, HalmenHo m/z=793 (M-1).

[IPVMEP 30:
(6— (5-METWJI-2, 4-IVOKCO-3, 4-IUTUIPOIIMPVMUIVH-1 (2H) -WJI) —4-

TPUTWIMOPOOJIMH-2-JI) METWII- [1, 4" -BUIIMIIEPUIVH] -1" -
WIIQOCOOHOXJIOPUIAT

| AP
<C:>N_<C:>N_d——o O:ijigNH

N

O
g

YKasaHHOEe B 3aroJIOBKe COelMHEeHMe CHUHTEe3MpOoBallM CIoCcoBoM,

=0—0

AHaJIOTMUYHEIM OIIMCAaHHOMY B METOIMKEe A, C IIOJIydeHMeM YKa3aHHOT'O B
23aT0JIOBKe coeIVHeHn A (0,83 T). ESI/MS: pPaccumMTaHoO oJjisg

CsgH47C1NsOsP 731,30, Hammeno m/z=730(M-1).
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IPVMEP 31:

(6— (5-METWIJI-2, 4-IVOKCO-3, 4-IUITUOPOIIMPVMYIVH-1 (2H) -WJI) —4-
TPUTWIMOPOOJIMH-2-TJI) METWII- (4- (27 , 4" -OIMMETOKCH-[1, 1’ -BUOEHWII] -3-
WJIKAPBEOKCAMNIO) MUITEPUIVH-1-WJI) @OCOOHOXJIOPUIAT

-0 0 NP
e ¢ H\f
HN—<::> P o/\T:O]/leNH

OO
g

YxazaHHOEe B 3al'0JIOBKe COeIMHEHMe CUHTe3MPOBAaJIM CIOCO00M,
AHAJIOTMYHHEM OIMCAaHHOMY B MeTOIOMKe A, C TOJIydeHUEM YKa3aHHOTO B
23aT0JIOBKe coeIVHeHMn A (0,34 T). ESI/MS: pPaccumMTaHoO oJjisg
C49H51C1NsOgP 903,32, HaMmeno m/z=902 (M-1).

[IPMMEP 32:

(6- (5-METWJI-2, 4-IOUOKCO-3, 4-IUTVIIPOIVPYIMUIONH-1 (2H) -WJI) —4-
TPUTWMIIMOPOOJIMH-2-WJI) METWI-BYT-3-EH-1-

MII (METWIT) @QOCOOPAMUIOXIIOPUIOAT

_iny % O/\EOJ/MENH
&
@

YKasaHHOEe B 3ar0oJIOBKe COelMHEeHMe CHUHTEe3MpOoBallM CIoCcoBoM,

@)

AHaAJIOTMUYHEIM OIIMCAaHHOMY B METOIMKEe A, C IIOJIydeHMeM YKa3aHHOTO B
3aT'0JIOBKe coeIVHeHnd (0,066 T). ESI/MS: pPaccumMTaHoO oJjisg

C34H33C1N4OsP 648,23, Hamlmeno m/z=671 (M+Na).
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[IPVMEP 33:

(6— (5-METWIJI-2, 4-IVOKCO-3, 4-IUITUOPOIIMPVMYIVH-1 (2H) -WJI) —4-
TPUTWIMOPOOJIMH-2-TJI) METWI- (4- (2/ , 3" -OIMMETOKCH-[1, 1’ -BUOEHWII] -3-
WJIKAPBEOKCAMNIO) MUITEPUIVH-1-WJI) @OCOOHOXJIOPUIAT

YxkazaHHOEe B 3al'0JIOBKe COeIMHEHMe CHUHTEe3MPOBaJIM CIOoCOo00oM,
AHAJIOTMYHHEM OIMCAaHHOMY B MeTOIOMKe A, C TOJIydeHUMEM YKa3aHHOTO B
23aT0JIOBKe cOoeIVHeHMn A (0,062 T). ESI/MS: pPaccumMTaHoO oJjisg
C49H51CINsOgP 903, 32, HanmenHo m/z=902 (M-1).

[IPVMMEP 34:

(6- (5-METWJI-2, 4-IOUOKCO-3, 4-IUTVIIPOIVPYIMUIONH-1 (2H) -WJI) —4—
TPUTUIIMOPOOJIMH-2-WJI) METWJI- (4- (3" - (TPUOTOPMETOKCHU) - [1, 1" -
BUOEHWIT] - 3-MJIKAPEOKCAMUIIO) IMITEPUIVH-1-WJI) QOCOOHOXJIOPUIAT

o
O 2 o %\f
HNCNE i]/N\([)rNH

J

YKasaHHOe B 3aroJIOBKe COelMHeHMe CHUHTEe3MpOoBallM CIoCoBoM,

g

AHaAJIOTMUYHEIM OIIMCAaHHOMY B METOIMKEe A, C IIOJIydeHMeM YKa3aHHOT'O B
23aT0JIOBKe coeIVHeHMn A (0,44 T). ESI/MS: pPaccumMTaHoO oJjisg

C4sH46C1lF3NsO7P 927,28, HammenHo m/z=926 (M-1).
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[IPVMEP 35:
(6— (5-METWIJI-2, 4-IVOKCO-3, 4-IUITUOPOIIMPVMYIVH-1 (2H) -WJI) —4-

TPUTWIMOPOOJIMH-2-TJI) METWII- (4- (4’ - (TPUOTOPMETOKCHY) - [1,1' -
EMOEHWMIIT] - 3-MJIKAPEOKCAMNIIO ) IIMITEPUIOVIH-1-WJI) ©QOCOOHOXJIOPUIAT

F3C_O

0
0
a G . g\f
N.__NH
HN—CN—ﬁ—o j/ Nl
o) o)

N

YKasaHHOEe B 3aroJIOBKe COelMHeHMVe CHUHTEe3MpOoBallM CIoCcoBoM,

&
g

AHAJIOTMUYHEIM OIIMCAaHHOMY B METOIMKEe A, C IIOJIydeHMeM YKa3aHHOTO B
23aT0JIOBKe cOoeIVMHeHMn A (0,51 T). ESI/MS: pPaccumMTaHoO oJjisg
C48H46C1lF3NsO7P 927,28, HammeHo m/z=926 (M-1).

[IPVMEP 36:
(6— (5-METWIJI-2, 4-IVMOKCO-3, 4-IUIT MO POIIMPVMYIVH-1 (2H) -WJI) —4-

TPUTWIMOPOOJIMH-2-TJI) METUII- (4- (4’ -XJIOP-3'" - (TPM®TOPMETOKCH) -
[1,1’-BUOEHWI] -3-MJIKAPBOKCAMMIO) IMIIEPVOVH-1-1JI) QOCOOHOXJIOPVIOAT

e
e v O
HNACN—(IF;—O/\[N]/ \g/

YKasaHHOe B 3aTOJIOBKe CoOoeIMHeHMe CHMHTe3MpoBaJiM CcIocodoM,
AHAJIOTMYHEM OIIMCAaHHOMY B MeTOoIMKe A, C IoJydeHMeM YKa3aHHOTO B
23aT0JIOBKe coeIVHeHMn S (0,56 T). ESI/MS: pPaccumMTaHoO oJjisg
CqgH45C1l2F3NsOgP 945,24, uammesno m/z=944 (M-1).

[IPVMEP 37:
(6— (5-METWIJI-2, 4-IVMOKCO-3, 4-IUITUIOPOIIMPVMUIVH-1 (2H) -WJI) —4-
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TPUTWIMOPOOJIMH-2-WJI) METWI- (4- (37 , 5’ -OUXJIOP-[1, 1" -BUOEHWJI] -3-
VJIKAPBOKCAMNIO) MUIIEPUIVH-1-WJI) @OCOOHOXJIOPUIAT
C

e
o)
o)
& ¢ o N/H\Nﬁ
HNACN—II?—O/\[ j/ N
o) o)

N

YKasaHHOe B 3aroJIOBKe COelMHeHMVe CHUHTEe3MpOoBallM CIocoBoM,

AHAJIOTUMUHEIM OIIMCAaHHOMY B MeTOIMKe A, C IIOJYUeHMeM YKas3aHHOT'O B

23aT0JIOBKe coeIVHeHMn A (0,42 T). ESI/MS: pPaccumMTaHoO oJjisg

C47H45C13NsOgP 911,22, HalgmeHo m/z=910 (M-1).

puMmepsl 38-40 OBJIM TIOJIYUYeHH C MCIOJB30BaHMEM ONMCAaHHOMU
BHIIE MeTOIMKM B.

[IPVMEP 38:

(6= (5-METWI-2, 4-ONOKCO-3, 4-IUTUOPOIIMPVYMYIOVIH-1 (2H) -WJI) -4 -

TPUTWIIMOPOOJIMH-2 -TJI) METWII- (4 - (IIMPVIMVIOVH-2-TJI) IMIIEPASVH-1-
WJT) ©OCOOHOXJIOPUIAT

O
Cl

)
N
LRy

YKasaHHOEe B 3ar0JIOBKe COelMHeHMVe CHUHTEe3MpOoBallM CIoCcoBoM,

AHAJIOTUMUHEIM OIIMCAaHHOMY B MeTOIMKe B, C IDOJYyUeHMeM YKas3aHHOT'O B

3aTro0JIOBKe coemmHenusa (3,13 1, Boxon 24%). ESI/MS: pacCuMTaHO
oJisa 1- (4-HUTPOOEHWII) IUIIEPa3MHOBOTO NIPOU3BOOHOTO Cq7H51N1007P

898,37, wnHaumenHo m/z=897,7 (M-1).



IPVMEP 39:

(6- (5-METUJI-2, 4-OVIOKCO-3, 4-IUTVIPOIVPYMUIONH-1 (2H) -WJI) -4~
TPUTWIMOPOOJIMH- 2 ~TT) METWI- (4~ (2-IVIME TWIAMMHO) STWI) IUIEPASUH-1 -
MJ1) @OCOOHOXJIOPUIIAT

YKasz3aHHOEe B 3alOJIOBKEe COeOMHEHMEe CUHTE3UPpOBaJIM CIIOCODOM,
aHaJIOTMUHEIM OIMCAaHHOMY B MeTOOMKe B, C [OJIydeHMeM YyKa3aHHOITO B
3aroJIOBKe coemmHenus (1,0 r, Bmxonm 79%). ESI/MS: paccuMTaHO OJIg
1- (4-HUTPOYEHWI) IUIIEPA3UHOBOTO [IPOMU3BOOHOTO C47HssNsO,P 891,42,
Hannedo m/z=890,8 (M-1).

[IPVMEP 40:

(6—- (5-METWI-2, 4-OMOKCO-3, 4-IUTUOPOIIMPVYMMYIOVIH-1 (2H) -WJI) —-4-
TPUTVIIMOPOOJIMH-2-WJI) METWII- (4-QEHWIIIUIIEPASYH-1 -

W) @OCOOHOXJIOPUIIAT

YKasaHHOe B 3aroJIOBKe COelMHEeHMe CHUHTEe3MpOoBalM CIoCcoBoM,

AHAJIOTUMUHEIM OIIMCAaHHOMY B MeTOIMKe B, C DOJYUeHMeM YKas3aHHOT'O B

3aroJIOBKe coenmmHenus (0,72 1T, Boxonm 67%). ESI/MS: pacCuMTaHO
oI 1- (4-HUTPOOEHWII) IUIIEPa3MHOBOTO NIPOU3BOOHOTO Ca9Hs3NgO7P

896,38, HammenHo m/z=895,6 (M-1).

AKRTUBMPOBAHHEE CYOBEOMHMIIE BHIIEONMCAHHEX [OIPUMEPOB MOTYT
OBHITE MOIMOUIIMPOBAHE BBeOeHMeM HYKJIeoOCHoBaHuM A, G m C, cC
MCIIOJIE30BaHMEeM MeTOOMKM A, UM 3aMelleHMeM HaOjeXallX MOPOOJIMHOBEIX

INIPOU3BOIOHEIX A, G M C Ha Mo (Tr)N. CTpPpYKTYPH NOOXOOANMUX MOPQOJIMHO
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C zammmeHHEIMM A, G m C nokasaHH B llpumMmepax 41-51.

[IPVMEP 41:

N- (9= (6-TUOPOKCVMMETWII) —4-TPUTWJIMOPOOJIVIH-2-WJI) —9H-IIYPVH-6-
VJI) BEH3AMUI (SANVIMEHHENA A)

F=N
RGNS,
O

g

(9- (6-TUIOPOKCVMETWI) —4-TPUTWIMOPOOJIMH-2-WJI) -2- (2—

ZT

[IPVMMEP 42:

OEHWIAIETAMUIIO) - 9H-TIYPUH- 6-WJI) IMBAJIAT (3AMUMNEHHENA G)

N O
= O
oo
RGOS
N\
N O

[IPVMEP 43:
N- (1- (6-ITMOPOKCUMMETWII) —4-TPUTUIIMOPOOJIMH-2-WJI) -2-0KCO-1, 2-
OUTVOPOIVPYMUNVIH-4-1AJ1) BEH3AMUL, (3AIVIEHHENA C)

o
e
AN
O
g
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IPVMEP 44:

(6- (5-METUJI-2, 4-OVIOKCO-3, 4-IUTVIPOIVPYMUIONH-1 (2H) -WJI) -4~
TPUTWIMOPOOJINH- 2 ~TT) METWI- (4~ (2, 2, 2-TPUOTOP-N-
ME TYIALE TAMITO) IUIEPUIAMH- 1 -TT) ®OCOOHOXJIOPUIAT

IPVMEP 45:

(6- (5-METWJI-2, 4-IVIOKCO-3, 4-IUTVIPOIVPYMUIONH-1 (2H) -WJI) -4~
TPUTWIMOPOOJIMH- 2 ~JJT) METYUI-METWI (3~ (2, 2, 2-TPUOTOP-N-
ME TUJIAIE TAMUIO) IIPOINIT) ®OCOOPAMUIOXJIOPUIAT

0 0
A ne g -
F4C 0._N._NH
M MY
HsC O N O

[IPVMEP 46:
(6— (6-BEH3AMUIIO-9H-IIYPUH-9-WJI) —4-TPUTWJIMOPOOJINH-2~
WIT) METWIMOPOOJIMHOOOCOOHOXJIOPUIAT

N H O
G ok~
N
o N-p-O 7\
N/ e} N=/
40
YKaszaHHOE B 3aTroJIOBKE COEeNMHEHNE CUHTE3VPOBaJIN C
NoJIyUeHreM yKasaHHOTO B 3arojioBke coeimuHenmsa (10,81 r). ESI/MS:

paccurTado njasg CaoHzsCIN70sP 763,24, HalmeHo m/z=762 (M-1).
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[IPVMEP 47:
(6— (6-BEH3AMUIO-9H-IIYPVH-9-WJI) -4-TPUTWIMOPOOJIMH-2 -

WJT) METWI (4-AUETWIIIMIIEPASVH-1-MJI) QOCOOHOXJIOPUIAT
H O

N
cl = N
A N
>—N N—-P—0 © Nﬁ
/ 0] N N=/

YrasaHHOE B 3aT0JIOBKE CoeIMHEHUE CHMHTE3UPOBaIN c
IOJIYUEHMEM YKasaHHOTO B 3aloJIOBKe coeluMHeHusda (8,67 r). ESI/MS:
paccurTaHo g Ca2Ha2C1lNgOsP 804,27, HalmeHo m/z=803 (M-1).

[NIPVMEP 48:

9-(6- ( ( (XJIOP (MOPOOJIMHO) ®OCOOPUIT) OKCHU) METWIT) —4-
TPUTUIIMOPOOJIMH-2-WJI) 2—- (2-OEHMUIIAITE TAMUIO) — 9H-TIYPUH- 6 -WJITIMBAJIAT

e . F\>\(O 0
0O N-P-O \
T -

N o)

YKasaHHOe B 3aroJIoBKe COeIMHeHNEe CUMHTEe3VMPpORaJIlk C

IOJIYUEHMEeM YKasaHHOTO B 3aloJIOBKe coemouHeHusda (9,88 r). ESI/MS:

paccurTaHo nJ4g Cs3HssCIN70sP 983,35, HalmeHo m/z=985 (M-1).

[IPMMEP 49:
9-(6— ( ( (4-ALUETWIIUIIEPASVH-1-WJI) XJIOPOOCOOPUIT) OKCU) METIWIT) -4 -

TPUTYIIMOPOOIINH-2 ~TJT) 2— (2-OEHWJIALIE TAMUIO) — 9H-1IY PUH- 6 ~UJIIBAJIAT
o)
Cl = O
Q /] N
>—N N-,F,’—O/\[O]/ \2\\{1 \)’//4
n__/ N\
© N < 5
O™

YKasaHHOe B 3aT0JIOBKE coeIMHEeHUe CHMHTEe3MpOoBaIn c
(8,40 m). ESI/MS:

=z

[IOoJIy4YeHMreM YKa3aHHOI'O B 3al'OJIOBKe COelIMHEeHMA
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paccurTaHo njasg CssHsgClNgOgP 1024, 38, HaMmeHo m/z=1023 (M-1).
[TPVMEP 50:

(6— (4-BEH3AMNIO-2-OKCOIVMPMMUINVH-1 (2H) -WJI) -4-
TPUTWIMOPOOJIMH-2-TJI) METWII (4 -ALE TMIINUIIEPASVH-1 -

WJT) ©OCOOHOXJIOPUIAT
o L

NH
5 o Y
N N g O © N N
>N NS YT
O N O

YKaszaHHOe B 3aI'OJIOBKE COeIIMHEeEHNME CUHTE3MPOBaJIA C

NOJIYUeHMEM YKasaHHOTO B 3aloJIOBKe coeluHeHusa (6,36 r). ESI/MS:
paccurTado njg Ca1Ha2C1lNeOsP 780,26, HalmeHo m/z=779 (M-1).
[IPMMEP 51:

(6— (4-BEH3AMUIO-2-OKCOIMPMMUINVH-1 (2H) -WJI) -4-
TPUTWIIMOPOOJIMH-2 -TJI) METUII-MOPOOJIMHOPOCOOHOXIIOPVIAT

(@)
NH
o . Cr
T
N

YKazaHHOe B 3aT'OJIOBKE COeIIMHEeHNME

0 N—
/

CUHTEe3SMPOBaJIA C

HOJIYUeHMEeM yKasaHHOTO B 3arojioBke coelmHenHmuda (10,29 r). ESI/MS:

paccurTaHo nJjg CzoHzsClNsOsP 739,23, HalmeHo m/z=738 (M-1).
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[IPVMEP 52:

((2S, 6R) -6- (6-BEH3AMUIO-9H-IIYPUH-9-WJI) —4-TPUTNIIMOPOOJIVH-2 -
WI)METWI (4- (2, 2, 2-TPUOTOPALETAMNVIO) IMITEPUIOVNH-1-
WJT) ©OCOOHOXJIOPUIAT

CI NHBz

(O ¢y
ke

CPh3

YKas3aHHOe B 3al0OJIOBKe COeOMHEHMEe CUHTEe3UPpOBaJiM CIIOCODOM,
aHAJIOTMUYHEIM OIMCAaHHOMY B MeTOOMKe A, C IIOJIydeHUMeM YyKa3aHHOTO B
3aroJIOBKe coemmHeHus (15,4 1, BHxXOHO 66%) B BuUIe OeJIOTO TBEPIOTO
nponykra. ESI/MS: paccuMTaHo maJa 1- (4-HUTPOOEeHMII) IUIIepa3UMHOBOTO
OpoU3BOOHOTO Cs3Hs3F3N1:07P 1043,4, HalpmedHo m/z=1042,5 (M-1).

[IPVMEP 53:

(R) -METWI (1-0EHWISTWII) ®OCOOPAMUIINVXIIOPUN

(ML g
/N—I|3=O
Cc

K  oxjaxmaeMomy (B BOIOAHOM OaHe CO JIBIOM) pacTBoOpPyY
okcuxJjopuna odoocdopa (2,83 r, 30,3 mMmoj) B IOXM (30 mia) moGaBuim
I0CJIenoBaTeJIbHO, IO KalljlaM WM IIpM IepeMellMBaHUM, 2, 6-JIYTUIONH
(7,00 MJI, 60, 6 MMOJI) " IXM-pacTeBop (R)=(+)-N, o-
ouMeTunbeH3uiIaMmuHa (3,73 1, 27,6 MMOJI). UYepes 5 MmMHYT ©OaH©O
ybpall, ¥ pPeakKUMOHHYI CMECH OCTAaBUJIM HaIl'peBaThLCSA OO TeMIepaTypdl
OKpyXawmey cpentl. Cnycrtda 1 dYac peaKLUMOHHHM pacTBOP I[IPOMBUIM
PacTBOPOM  JIMMOHHOM KM CJIO TH (TPVXKOEL 1o 50 MJI, 108 —ue1
(Bec/o0b6wveM) BOMHEI pacTBOp), BHCymuau (MgSQOs), OPOOMIILETPOBAIU
yepesz Si02 u yOapuiM C [OOJYyYeHMeM YKa3aHHOTO B 3aTl0JIOBKe
coemmHenusa (3,80 1T) B BHMOe OeJioM meHb. ESI/MS: paccuMTaHO OJIS
1- (4-HUTPOQEHWI) IUIIEPa3UHOBOTO IpOoM3BOOHOTO  CigH2sN,04P 404, 2,

Hannedo m/z=403,1 (M-1).
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[IPVMEP 54:
(S)-METWI (1-OEHWISTUIL) POCOOPAMUIAIVXIIOPV

/N—I|3=O
Cc

YKaszaHHOe B 3aroJIOBKe COeOMHEeHMEe CUHTEe3MpPpOBaJiM CIOCODOM,
aHaJIOTMYHEIM ONIMCaHHOMy B IllpuMepe 53, C NojlydeHMeM yKa3aHHOTO B
3aroJIOBKe coeIuMHeHusa (3,95 1©) B Buoe OeJjioi IeHel. ESI/MS:
paccumMTaHo oA 1- (4-HUTPOQEeHWII) IUIIEPa3MHOBOTO IIPOU3BOIOHOTO
C19H25N4O4P 402, 4, Hammeno m/z=403,1 (M-1).

[NIPVMMEP 55:

((2S, 6R) —6- (5-METWI-2, 4-OVOKCO-3, 4-OUTVIPOIVPYMUONH-1 (2H) -
W) —4-TPUTWIIMOPOOJIVH-2-WJT) METUII-METWIT ( (R) -1-
OEHMIISTUIT) ©QOCOOPAMUNTIOXIIOPUIAT

O s
N-P=0

/ 0

9 ~
~1:O erNH
I
gPh3

YkaszaHHOe B 3al0JIOBKe COeIMHEHMEe CHUHTEe3MpOoBaliM cIrocoboM,
aHAJIOTMUYHEIM OIMCAaHHOMY B MeTOIMKe A, C [OJIydeHMeM YyKa3aHHOTO B
3aToJIOBKe xJopdochopammumaTta (4,46 1, BHXOO 28%) B BHUIe OeJIOTO
TBepIOTO MHponykTa. ESI/MS: paccumTaHo mOJs8 CisHaoClN4OsP 698, 2,
HalneHo m/z=697,3 (M-1).

[IPVMEP 56:

((2S, 6R) —6— (5-METWI-2, 4-IVIOKCO-3, 4-OUTUNPOIVPYMUIVIH-1 (2H) —
W) —4-TPUTWIIMOPOOJIVH-2-WJT) METUII-METWIT ( (S) -1-
OEHMIISTUIT) ©QOCOOPAMUITIOXIIOPUIAT

O~ s
N-P=0

/ 0

9 7
‘Xio],erNH
N 0

CPhs

YKasaHHOEe B 3aroJIOBKe COelMHeHMe CHUHTe3MpOoBajiM CIOCOO0M,
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AHAJIOTMYHEM OIMCAHHOMY B MeTOIOMKe A, C TMOJIydeHUMEM YKa3aHHOTO B
3ar'o0JIOBKe xJiopdpochopammunmara (4,65 1, BHXOO 23%) B BuUIe OeJIOTO
TBEepPIOTO HpomykKTa. ESI/MS: paccumTaHo nJs CisgHaoClN4sOsP 698, 2,
HaloeHo m/z=697,3 (M-1).

[IPMMEP 57:

TMOPOXIIOPUL OVXJIOPUIOA (4- (IMPPOJIMIOVH-1-WJI) IMIIEPYIOVH-1 -
W) ®OCOOHOBOV KUCJIOTH

C

OO

HCI Cl

K  oxjlaxmaeMomy (B BOIAHOM ©OaHe CO JIBIOM) pacTBoOpPyY
okcuxJiopuna ¢dochpopa (5,70 r, 55,6 mMmos) B OXM (30 M) moBaBuim
2,6-gytuoue (19,4 M, 167 wMmoJs) m JIOXM-pactBop (30 wia) 4-(1-
NIUPPOJIMIOVHWIL) —IIUnepunrHa (8,58 1, 55,6 MMOJ), M IepeMellMBaJlM B
TedueHre 1 dYaca. CycCHeH3uw OpodUIIBETPOBANIM, U TBEPIOHM OIPOIOYKT

TP OMELIN U30OETKOM IUSTUIIOBOTO 9@Mpa OJIA TIIOJIYYeHMA YKa3aHHOI'O B

3aTOJIOBKEe NUPPOJIUIVHA (17,7 10, BEHXOH 91%) B BUIOe 0OeJoro
TBEpPOOTO BelecTBa. ESI/MS: paccumTaHo oJis 1-(4-

HUTPOOEHWI) MIUIIEPa3nHOBOTO MNPOUBBONHOTO CisH3gNsO4P 423,2, HaMmeHO
m/z=422,2 (M-1).

[IPVMEP 58:

TMOPOXJIOPU ((2S,6R)-6- (5-METWI-2, 4-OMOKCO-3, 4-
IUTVOPOIIMPYIMUIOVH-1 (2H) -WJI) —4-TPUTWIMOPOOJIVH-2-WJI) METWUII- (4-
[IMPPOJIMOVIH-1-WJI) IIMIEPUIOVH-1-WJI) POCOOHOXJIOPVIATA

9
OO
72
HCI o r/\T¢
O],erNH
N 0]
CPhs
K nepememrBaeMoMy, oOXxJaxiaeMoMy (B BoOOSHOM ©aHe co JLIOM)
pacTBopy IuxJopdpochbopammmaTra wu3 Illpumepa 57 (17,7 1o, 50,6 w™MmOII)
B XM (100 mi) pobGaBusm OXM-pacTteop (100 mma) Mo (Tr)T (2) (24,5
T, 50,6 wmMmoJI), 2, 6=JIYTUINH (17,7 ™I, 152 wmMoJI), u 1-
MeTHuIMMMpoaszoJg (0,401 w1, 5,06 wMMOJI) IO KaljisM B TedeHme 10

MMHYT . BaHio oCTaBUIIU Hal'pbeeaTbCHAd o TeMIIepPaTy PRI Oprmammeﬁ

Cpelltl, B TO Xe BpeMA C IlepeMellMBaHMeM CYCIIEH3VN. ereg © Yacos
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CYCIeH3UI BHBUIMJIM B IOUASTUIIOBEM 20Mp (1 JIMUTPp), IepeMellMBalX B
TedeHre 15 MHMHYT, NOpOodMUIIBTPOBaNM, W TBEPOHM IPOOYKT IPOMBUIN
OOIIOJIHUTEJIBHEM 20UPOoM IJId I[OJIydeHMsa OeJloro TBepHOI'O BelecTBa
(45,4 1). CHpPOM HNPOOYKT OUMCTUIIM XpoMaTorpadmerm [KoJOHKa Cc Si02
(120 TpaMMOB), o2Jm0aHT «IXM/MeOH» (rpamueHT oT 1:0 mo 6:4)], wu
ofbeaMHeHHEe  QpakKUMM  BHJIMJIM B OUSTUIIOBEM  20UP (2,5 ),
nepeMemvBalgM B TeueHMe 15 MMHYT, OpOOUIILTPOBANIM, U IIOJYUYEHHBH
TBEPOEM T[POOYKT TIPOMBJIM IOOIOJHUTEJEHEM 20MpoOM C IOoJIydeHUeM
YKasaHHOTO B 3aroJIOBKe coenmmHeHmMsa (23,1 1©, BExonm 60%) B BUIe
Bejioro TBEPIOTO BelleCTBa. ESI/MS: pPaccumMTaHo njg 1-(4-
HUTPOOEHWII) MIUTNIEPa3nHOBOTO MNPOUBBONHOTO CssHs7NgO7P 888,4, HaMmeHO
m/z=887,6 (M-1).

[IPMMEP 59:

3- (TpeT-BYTWIIVNCYJILOAHWIT) —2- (M30BYTOKCHMKAPEOHUIIAMUHO) -

B
s Ao

K S-7mper-oyrtunMepkanrto-L-uucreuHy (10 o, 47,8 wMMOJ) B

[TIPOIIMIOHOBAA KHUCJIOTA

CH3CN (40 mj) pob6aBmim KoCOsz (16,5 r, 119,5 mmos) B H20 (20 wI) .
[locye mnepeMemMBaHMA B TedeHMe 15 MMHYT MeIJIEHHO BREJIU K30-—
oyrTuaxjgopdopmmat (9,4 wmya, 72 MMOJI) . PeakKUMOHHYK CMeChb OCTaBUIIM
IJIS B3aMMOIEMCTBMSA B TeueHMsS 3 YacoB. EBeJjioe TBepmoe BemeCcTBO
OTOUIIE TPOBAJIM Uepes LeJIUT; (UuIbTpaT yhapuiln niad yhajleHmsda CHisCN.
OcTaToK pacTBopMIM B sTuilaletrarte (200 ™), npomeuim 1H. HCI
(Tpwxoer 1o 40 w™I), paccoJoM (omHokpaTHO 40), BEHCYIIMJIM HamL
Na>504. YKaszaHHOE B 3aTOJIOBKEe COeIMHEHNE IOJIydMJIXM ~ T[IOCJIE

XxpoMaToTrpadmuueckor oumcTky (5% MeOH/IOXM) .
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[IPVMEP 60:
TpeT-BYTUI-4- (3-TpeT-BYTWIONCYJIBOAHWIT) -2-
(MB0OBY TOKCUKAPEOHMJIAMMHO) [TPOITAHAMNIO ) IIMITEPUIVH-1-KAPEOKCHUIIAT

B
ﬂ\S/S\)ﬁO{N \CNBOC

K KMCJoTe us MpumMmepa 59 (6,98 T, 22,6 MMOJI) B
OuMe TUuIbopMaMmIe (DMF, IMO®A) (50 w™J1) pgobaBusm HATU [O-(7-
azsabeHzoTpnazoJ-1-uia) -N,N,N’ , N’ —TeTpaMe TUIIYyPOHU A
rexcapTopdochdar] (8,58 1, 22,6 MmoJg). Cnyctda 30 MMHYT K CMECHU
no®aBmJIM OCHOBaHmMe XioHura (4,71 w1, 27,1 wMvmoJ) m  1-Boc—-4-
aMyMHoOIMOepuaud (5,43 ©, 27,1 MMmoJ) . IlepeMemnmMBaHMe peaKLUMOHHOM
CMecCHM TIpOIOoJDKallM IIpM KOMHATHOM TeMmmepaType (RT) B TeudeHUe

OOINOJIHUTEJNILHEX 3 Yacob. IMOA yoaluiIM B TJIyOOKOM BaKyyMe, CHPOMU

OCTaTOK pacTBOPMIM B sTmjalleTaTe (EtAc) (300 mi), [OPOMBUIM BOIOOMU
(H20) (Tpwxoer 1o 50 M) . VYkaszaHHOe B 3alOJIOBKe COeOMHeHUe
[IOJIYUMJIM IIOCJIe OUMCTKM B CUCTeMe oQJem—-xpoMaTorpadum (ISCO) (5%
MeOH/IXM) .

[IPMMEP 61:

N30BYTWI-3- (U3CIPOIMWIIVUCYJIBOAHNIT) —1-0KCO-1- (IINIIEPUINH-4-
WJIAMVHO) ITPOIIAH-2 -MJIKAPEAMAT

%_O/—<<
/i\gﬁ\“Aj?H\<::hH

K coemmHenun wu3 Illpumepa 60 (7,085 r, 18,12 mMmoJ) noBaBUIM
30 M 4M HCl/muokxcaHa. Peaklysda 3aBepmujach IIOCJe 2 YacCoB IIpU
KOMHaTHOM TeMIlepaType. YKaszaHHOe B 3aT0JIOBKE CoenMHEHHUE
VCIOJIE30BaNIM IJIA CJedypmel cTaiuu 0e3 OOINOJHUTEJBEHOM OUMCTKU.

[IPVMEP 62:

N3OBYTWII-3- (TtpeT-BYTWJIIONCYIJIBOAHWIT) -1- (1-
IMXJIOPOOCOOPWII) IUIIEPUIOVH-4 -MIIAMMHO) —1-OKCOIIPOIIAH-2-MJIKAPEAMAT

ﬂ\ HNC))\_O/_<
.S § o
Ay O
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K coemmuHenuro wus Illpumepa 61 (7,746 1, 18,12 wmMmoJ) B XM

(200 mu1) mpu TemmnepatType -78°C MemineHHo mobGaBuym POCls (1,69 wmi,
18,12 mMmoJ) B aTMochepe aproHa (Ar), c HnociaenywomuM noOaBJIeHUEM
EtsN (7,58 wi, 54,36 MMoJ) . PeakKUMOHHYK CMeChb IlepeMellMBaJii IIpU
KOMHaTHOM TeMiepaType (RT) B TeueHue 5 uyacor, yHapuiIu IJ4
yoaJieHrusa M30BETOUHOT'O OCHOBaHMA M pPacTBOPUTesIA. YKas3aHHOe B
3aT0JIOBKE COeOMHEeHMe IOJIyuuJIM B BuIe O0eJIJoT0 TBepHOT'O BelleCTBa
nocje ISCO-oumcTky (50% sTHIaueTaT/TekcaH) .

[IPVMEP 63:

NBOBYTWII-3- (TtpeT-BYTWJIINCYIJIEOAHWIT) -1- (1-XJIOP ( ( (2S, 6R) —6-
(5-METWJI-2, 4—-IVIOKCO-3, 4-INTVUOPOIVPYMUOUH-1 (2H) -WJI) —4~—
TPUTUIIMOPOOJIMH-2-1JI) METOKCHU ) ®OCOOPUIT) ITUITEPUITVH- 4 -MJIAMHO) -1 -
OKCOITPOITIAH-2-UJIKAPEAMAT

3 <

Yo
Cl
N
s N N—P=0
S \vJ\W/ | (iﬁ¢o
o) o 7
6 0} N\n/NH
b’ !
N
Tr
K 1-((25,6R) —6— (I'MOPOKCUMETUII) —4 - TPUTUIIMOPOOIIMH—2-1JI) —5—
MeTUInupuMmane-2, 4 (1H, 3H) ) —-ouvony (moT (Tr)) (5,576 T, 10,98
MMOJI) B IOXM (100 mj) npu TemnepaType 0°C mobaBuiu JgyTumoud (1, 92
My, 16,47 wmoJ) wm  DMAP  (OMMeTUJIaMUHOIMPUINVH) (669,MmMr, 5,5
MMOJI) , C IocJienyiomyM nodaBJIieHMeM coelIuHeHMsa u3 llpumepa 62 (6,13
r, 12,08 MmoJI). PeakKIMOHHYK CMeChb OCTaBWMJIM C IIepeMellMBaHMEeM IIPU
KOMHaTHOM TeMnepaTtype (RT) B TeueHue 18 dYacoB. VYKa3aHHOe B

3aT'0JIOBKE coelIMHeHne [IOJIYYMJIIN rocJie ISCO-0ouUMCTKU (50%

STMJTaLLeTaT/I‘eKcaH) .
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IPVMEP 64:

((2S, 6R) -6- (5-METWI-2, 4-IIMIOKCO-3, 4-IUTMIPOINPYMIONH-1 (2H) -
J1) - 4~ TPUTUIIMOPOOJINH- 2 ~JJI) METUJI-
TEKCIUJI (METWI) @OCOOPAMUIIOXIJIOPUIAT

\ T
o Fl,zo
o)

c C\N—izo e }]’ij

PacTtBop N-TuMIpokcuMeTuiIaMuHa (4,85 M, 32 MmoJsi) B IOXM (80

MJI) OXJaOWwir OO TeMIepaTypu -78°C mom asoroM (N2). MemjieHHO
no0aBUIIM pacTBOp OQochopuaxyopuna (2,98 wia, 32 MmoJs) B IOXM (10
MJI), 3aTeM pacTBop Et:N (4,46 w™ia, 32 wMvmoJs) B IOXM (10 wiI).
[lepeMemMBaHMe OPOIOJIXKaJIM, B TO Xe BpeMsa obechneurBas HaTpeBaHUE
PeaklMOHHOM CMecCu IO KOMHATHOM TeMIepaTypH, B TeUeHMe HOUHU.
TDeseson QochopaMMIOIMUXIIOPUI IOJYUYMJIM B BMIe I[IPO3PadHOI'O Macia
nocje ISCO-oumcTkyM (20% sTMJaueTaT/TeKcaH) .

K moT(Tr) (2) (5,10 r», 10,54 w™mos) B IOXM (100 wMj) 1pu
TeMnepartype 0°C pobarwiam JgyTuama (3,68 w1, 31,6 wvosi1) u DMAP
(642 MT, 5,27 MMOJI) , c IO CJIe oYM mobaBJIeHMEM
bocdhopammnonuxjopuna (4,89 1o, 21,08 wMMoJ). PeakUMOHHYK CMeChb
OCTaBMJIM C IlepeMellMBaHMEeM IIpM KOMHaTHOM TeMiepaType (RT) B
TeueHMe 18 uyacoB. VYKas3aHHOe B 3al'0JIOBKe COeOMHEHME IIOJIyUUIINU
nocje ISCO-oumcTky (50% sTHauerTaT/TekKcaH) .

[IPVMEP 65:

((2S, 6R) —6— (5-METWI-2, 4-IIVIOKCO-3, 4-OUTUNPOIVPYMUIVH-1 (2H) —
JI) —4-TPUTWIIMOPOOJIMH-2-WJT) METUII-

OONEIMIT (METWIT) @OCOOPAMUIOOXIIOPUIIAT

- P 0 -—ézo f;\(o
O N _NH
o5 iy
Tr

YKaszaHHOe B 3al'0JIOBKe COeOMHEHMe IIOJIYUMIIM COOTBETCTBEHHO
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ofmMM MeTOOMKaM, OIMCaHHEM B IlpmMepax 53 u 55.

[IPVMEP 66:

((23,6R)-6—- (5-METWII-2, 4-IVMOKCO-3, 4-OUTUOPOIINPVMUIVH-1 (2H) -
W) =4-TPUTWIIMOPOOJIVH-2-WJ1) METUJI-MOPOOJIMHOPOCOOHOXJIOPUIAT

d \y — ¢ N-P=0 —» d N—P=0
N — <l —/ (I) g\fo

Tr
YKaz3aHHOEe B 3al0JIOBKe COeIMHEHMEe IOJIyUUJIM COOTBETCTBEHHO
ofmuM MeTOOMKaM, OIMCaHHEM B IlpmMepax 53 m 55.
[IPMMEP 67:
((23,6R)-6—- (5-METWI-2, 4-IVMOKCO-3, 4-OUTUOPOIINPVMUIVH-1 (2H) -
W) —4-TPUTWIIMOPOOJIMH-2-WJI) METWII- (S) —2— (METOKCVME TIJI) [IMPPOJIVIOVH-
1-MJIOOCOOHOXJIOPUIAT

cl ¢
H |
N_ ., - . CN—FI’—_O . CN—PZO
{ N . Cl 4 I Z O

o~ < = O
/ /
O N NH
O\ O\ j/ T
O
N
Tr

YrkasaHHOEe B 3al'0OJIOBKe COeIMHEHMe IIOJIYUYMJIM COOTBETCTBEHHO
obmyM MeToIMKaM, OIMCaHHEM B IlpuMmepax 53 m 55.

[IPVMEP 68:

((2S, 6R) —6— (5-METWI-2, 4-IIVIOKCO-3, 4-OUTUNPOIVPYMUIVIH-1 (2H) -
W) =4-TPUTWIIMOPOOJIVH-2-WIJT) METWII-4- (3,4, 5-
TPUMETOKCUEEH3SAMUIO) IIUIIEPUIONH-1 -MUJIIGOCOOHOXJIOPUIAT

(0]
MeO N NBoc
) — NI oy
MeO
© 10 MeO
NH2 OMe

i
o ?' MeO N—<::h—P=o
MeO N—<:3N—P=o - : é fJ\fD
H | MeO
MeO 12 cl OMe 13 \ko]/N\n/NH
OMe 0
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K 1-Boc-4-nunepunuey (1 r, 5 mMois) B IOXM (20 mi) noBaBuUiM
ocHoBaHMe XwooHura (1,74 wi, 10 mMMoJI), C IHocjiedyiomMM IJoOaBJIeHMEeM
3,4, 5-TpruMe TOKCUOEH30MUIIXJIOPHUIA (1,38 T, © MMOJI) . Peakuumo
IPOBOOMJIM IIPpM KOMHAaTHOM TeMiepatype (RT) B TedeHMe 3 dYacos,
yhoapuian -oJsa yIOaJleHUMS pacTBOPUTeN A U M30HTOUHOTO OCHOBAHUA.
OcTaToOK pacTBOpMJIM B 2TwialeTaTe (EtAc) (100 w™JI1), TIPOMBUIM
0,05H. HC1 (Tpwxou 0o 15 ™MJI), HaCHIEeHHEM pacTBopoM NaHCOs
(mBaxmel 1o 15 wi), BeCymmJIM Hand Na2S0s4. IIponykT (10) nOoayuyniam
nocyie ISCO-oumcTku (5% MeOH/OXM) .

K npomykry 10 gpmo6aBuiam 15 wMin 4u. HCl/IuokcaHa, peakKLMo
npekpaTuimn nocje 4 yacor. llponykT 11 nojgyduim B Buie O0eJIOTO
TBEPIOI'O BelleCTBAa.

PacTtBOop nponykra 11 (1,23 1o, 4,18 wMvmos) B IOXM (20 wi)
oxJlaIMJIM OO TeMIepaTyps —-78°C mom azsoToMm (N2) . MenjleHHO HoOaBMIIM
pacTBOp Odochopunxyopuna (0,39 w™i, 4,18 wmmvos) B IOXM (2 ™M),
3aTeM pacTeop Et3N (0,583 w, 4,18 wMMOJI) B IXM (2 ™).
[lepeMemBaHMe OPOIOJIXKaJIM, B TO Xe BpeMsa obeclneunBas HaTpeBaHUE
PeakKlMOHHOM CMeCHu IO KOMHATHOM TeMIepaTypH, B TeUeHMe HOUU.
IleJjieBOM NIPOOYKT (12) T[IOJIYUYNJIN riocJie ISCO-0oUMnCTKM (50%
sTUIaleTaT/TekcaH) .

K moT(Tr) (1,933 1, 4,0 MMmOJI) B XM (20 w1) npu
TeMrnepaTtype 0°C mobaBwim JayTuouu (0,93 mi, 8 wmvmoJs) m DMAP (49
M, 0,4 MmoJI), C nocyaenyomvMm no®apJieHuMeM HOponykTa 12 (1,647 T,
4  wMMOJI) . PeaklMOHHYK CMeChb OCTaBUMJIM C IIepeMelMBaHMeM IIpU
KoMHaTHOM TeMIepatrype (RT) B TeueHue 18 uyacoB. leJieBOM NPOIOYKT

(13) nosyumim nociyie 1SCO-oumcTku (50% sTmilaneTaT/TekcaH) .
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[IPVMEP 69:
CUHTES OMKIIOOOCOOPAMMIA, COIOEPXKANEI'C CYBBEIVHUITY
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moT-Cybwenuuuily (7) (25 1) cycneHoupoBalIu B IOXM (175 mi), u
nobarmiim NMI (N-MmMeTuIMMmMpoazoJ, 5,94 r©, 1,4 3KB.) OO IOJIyYeHUH
IpO3pPavyHOTO pacTBopa. K peakKUMOHHOM CMecCcH OoOaBUIM TO3UIIXIJIOPUI,
M [OpoTeKaHMe peakUUM OTCIeXMBaJXM C TIOMOUWBK  TOHKOCJIOMHOM
xpoMaTorpadpum (TLC, TCX) @»HO ee 3apeplleHMsa (OKOJIO 2 4YacoB).
Bonuywn 00pa®oTkKy  BHIIOJHAJIM OpoMelBaHMeM 0, 5M  JIMMOHHOKMCJIEIM
bybepom (pH=5), BaTemM paccojoM. OpTlaHMUECKUM CJIOM OTIEeJUIN U
BHICyIIMJIM Hal Na2S04. PacTBOPUTEI: YHOaJlWJIM C IIOMOIBI POTOPHOTIO
ucrnapuresis oJiAa [IOJIyYeHu g CHIPOTO IpooyKTa (14), KOTOPHIM
VCIIOJIE30BAJIM B Cclelyluel cTaIuu 0e3 NONOJHUTEJILHOM OUMCTKMU.
moT-TosmujgaT (14) cMmemanau c IOpomnaHojammHoM (1 ©/10 M) .

BaTeM pPeakKlMOHHYID CMeCh IIOMEeCTMJIM B TepMOCTaT C TeMIepaTypon

45°C Ha HoOuUb, 3aTeM pasbaBuiIM JUxJOopMeTaHoM (IXM) (10 ™) .
Bonuyrn o00paboTKy MNOpOBOOMIIM IHIPOMHBaHMeM 0,5M  JIMMOHHOKMCJIIEM
bybepom (pH=5), BaTemM paccojoMmM. OpTlaHMUeCKUM CJIOM OTIeJMUIN U
BEHICYIMIIM Han NazS04. PacTBoOpUTel: yIOaluiy C TIIOMOIBD POTOPHOTO
UCHapUTesia IJS [OOJYyUYeHMsS CHpOTo IponykTa (15). CHpoM HOpPpOOyKT
OBUI [NPOaHaIM3MPOBaAH C MCIOJBb30BaHueM NMR (dA0epHOT'0 MaTl'HUTOI'O
pesoHaHca, AMP) u HPLC (BEICOKO2DOEeKTUBHOM KUOKOCTHOM
XpoMaToTpaduyu, BOKX), m OvUI omnpelelleH KaK TOTOBHM OJIA CJelyllIen
cramuu 0e3 IONOJHUTEJIEHOWM OUMCTKU.

CopoM mpomykT (15) pacTBopuymu B OXM (2,5 miu IOIXM/T, 1 2KB.)
n cMemagu ¢ DIEA (N, N-OIMM30NpONMIIS TUIIaMVH ) (3 »KB.). 3TOT

pacTBOpD OXJIaoVJIn CMeCEI0 «KCYXOoM Jjeo—alueTOoOH», u I10 KRallJIAM
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nodSasuim POClz (1,5 »kB.). IlOydyeHHYID CMEeCh IIepeMeluBaliM IIpU
KOMHaTHOM TeMIlepaType B TeueHNre HOUM. BonHyno oBbpaboTKy
IPOBOOMIIM IpOMEBaHmueM 0,5M JIMMOHHOKMCIHEM OydepoMm (pH=5), 3aTem
paccoJyioM. OpTraHMUYEeCKMM CJOM OTHOeNMJIM U BHCymmIM Hal Na2S0s.
PacTropuTeJib  yOaJlMJIM C  IIOMOIBI  POTOPHOTO  MCIapuUTesid  OJd
[IOJIYUYEHM I CHPOT'O NPOOYyKTa B BUIE XeJITOBATOI'O TBEPOOIO BelleCTBA.
CHpOM MNPOIOYKT OUMIAJIM XpoMaToTpaduelr Ha cuiIukareje (OTHOIMEHMKEe
«CHPOV NpPOOyKT/KpeMHe3eM» = oT 1 mo 5, rpamueHT oT IOXM mo 50%
sTujaneTraT/IXM), u oQpakuuy OOBeIUMHMIIM coIylacHo TCX-aHaJn3y.
PacTRopUTe b yIOaJIWUIM IOJIA I[IOJIYUEHMS XeJlaTeJIbHOT'O MNpolyKTa (16) B
BUIEe CMeCH IMacTepeoMepoB. OUUMIEHHHM OPOOYKT aHaJlM3UpoBaJM C
ucrnoJib30BaHueM HPLC (nposeJjenHme NPP (mapa-suTpodeHmIdochaT)) u

AMP (1H m 31P) .

CMecChb OIMacTepeOMeETPOB pa3nesnim COTIJIaCHO clrenywomen
MeTOmMKe. CMecChb (2,6 1) pacTeopmiM B IOXM. 70T oOpasel
[IOMeE C TUIIN B KOJIOHKY RediSepRf (80 T HOpPMaJILHOM dase,

npomseoncTBa OoupMe Teledyne Isco), M D2J0MPOBAJIM CMecChl OT «10%
sTuilaleTaT/IXM» mo «50% osruiaaneTar/IXM» B TeueHme 20 MUHYT.
Opakumm cobpajaM ¥ [OpoaHaJM3MpOoBaJIM C  MCHOJIb30BaHmMeM TCX.
dpaxkumm OOBEeIVMHNIIN comJiacHO pesyisTaraM TCX—-aHanmusza, "
PacTBOPUTEJIL  YIOaJWJIM C  I[IOMOIMBI  POTOPHOTO  UCIAPUTEeJId  IIpU
KOMHATHOM  TeMIlepaType. CooTHOWeHUe OVacTepeoMepoOB B DTUX
O0BeOMHEeHHEX O(pakKlUuax OoIpenesisaiM C MUCHoJb30BaHueM S1P-AMP u
aHaJimM3za c NPP-TFA (mapa-uuTpodeHmIIpochaT-TPUPTOPYKCYCHAS
KucjoTa) . llpy HeoOXOIMMOCTM BHIIEYKA3aHHYK I[IPOLenypy IIOBTOPAJN,

IIOKa IMmacTepeOMepPpHOe COOTHOIeHMEe He ITOCTHI'aJio 97%.
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[IPVMEP 70:
TVIOBAJIbHAA MOIVIOUKAIYA XOJEBOM KUCJIOTH
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B kpyIJIODOHHYK kKOJIOY IIOMEeCTMJIM XOJeByw kucijoTy (17) (12 1,

29,4 wmmoa), N-muagpokcucykumuamumun (4,0 o, 34,8 wMvmot), EDCI (1-

STUII-3— (3-IMMe TUJIIaM/HOIIPONWJI) ~Kapbonumuvmn) (5,6 1, 29,3 MMOJ) M
DMAP (1 1©, 8,2 MmoJ). [iua pacTBopeHMsa npobaBuiam IXM (400 MiI) wm
THF (TeTparnaopodypaH, TIO) (40 MII) . PeaKILMOHHYIO cCMecChb

IepeMemlBajJM OIpM KOMHATHOM TeMIepaType B TeueHMe HOUM. 3aTeM K
peakUMOHHOM cMecu pobaBuiam Bonmy (400 wmJI), oOpTaHUMUECKUNM CJIOM
OTHOEeNVJIM M TPOMBUIM BOIOM (OBaxnu o 400 MJI), 3aTeM HaCHIEeHHBEM
pacTBOopoM  NaHCO3 (300 ™) M  paccoJoM (300 wm) . 3aTeM
OpTaHUUYeCKUM CJIOM BHCymMIu Hal NazS04. PacTBopuUTesb YyHaJlUIM B
POTOPHOM MCIapuTeljyie IJ4 I[IoJydeHMsa OeJloTo TRBepOoIl'o BelleCTBa.
Celpo¥t npoaykT (18) pacTeopuiM B xJopodopme (100 M) M ocamguim
BEUIMBaAHMEM B TelTaH (1000  wuI) . TBepOEM MOPOAYKT  OTIOEJIUINU
OUIILE TPOBAHMEM, [IPOaHaJM3MPOBAJIM C MCIHOJb30BaHMeM HPLC mu SAMP wu
MCIIOJIb30BaJIM ©es MOMNOJIHUTEJILHOM OUMCTKMU.

CoenuHenue 19 (20 mMr, 2,8 MKMOJ) OTBeCHMIM B IIOpodbupky (4
MJI) ¥ PacTBOPWMJIM B IOMMETUICYJIEQokcHuie (JIMCO) (500 wmkJ). K
peakUMOHHOM cMecUu »HoOaBUJIM AaKTHUMBMPOBAHHBEI CJIOXHEM S0up (18)
XOJIEBOM KMCJIOTH (13 wMIr, 25 MKMOJI) COIJIACHO COOTHOIEHMI IBYX
SKBUBAJIEHTOB aKTUBHOTO CJIOXHOTO 50Mpa Ha canT MoIuduKaumuu, C
IOCJIeIyMMM IIepeMelMBaHreM IIPM KOMHATHOW TeMllepaType B TeueHUue
HouM. IlpoTekaHMe peaKUMM OIpemesianM C nomombrn MALDI (MaTpUUYHO-
aKTUBUPOBAHHAA JlasepHasa mecopbuus/moHmzaumsa) u HPLC (xkoJioHKM C-—
18 mmm SAX).

[locJie 3aBeplleHMI peaKLUM (uro oIipeneJIdAJIOCEk IIO MCUEe3HOBEHMIO
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COeOMHEeHUd 19) K pPeaKlMOHHON cMeCcu no0aBUIIn 1 MJT
KOHLIEHTPUPOBAHHOT'O pacTeopa aMMMraka, Kak TOJIBKO peakumsa

3aKOHUMJIaCh. 3aTeM pPeaKUMOHHYIO HpO@MpKy IIoMeCTIMJIM B TepMOCTaT

(TemniepaTypa 45°C) B TeueHMe HoumM (18 WacoB), 3aTeM OXJIAOWIU IO
KOMHATHOM TeMIepaTyph M pasbaBuiM 1%—-HHM pacTBOPOM aMMMaka B
pome (10 wmjy). DOToT ofOpas3ell NOMECTUIIM B KOJIOHKY SPE (2 cMm), u
OpOoOUPKY IMIPOINOJIOCKa M 1%-HHM pPacTBOPOM aMMMaka (IOBaXOe IO 2
M) . KojgioHky SPE  nOpomeuiM  1%-HBEIM pPacTBOPOM aMMMaka B BoIe
(TpwkOEl IO © MJI), M OPOOYKT 3JOMUpoBalM 45%—-HEHM pPacTBOPOM
alleTOHUTpMJIa B 1%—-HOM pacTBOope aMMMaka B BoIle (6 wi) . Opakuuu,
colepXxamue OJIMTOMEP, UISHTUOUIIMPOBAJIM HM3MepeHUeM YO-OoNTUUeCKOM
IJIOTHOCTHU. I[IpOOYyKT (20) BHOCIMIM JMoOdMIM3aluMer. UYucToTy U
MIOEeHTUYHOCTE OIpelensanr c nomombio MALDI m HPLC (kojioHkm C-18
nian SAX) .

S9Ta Xe MeTOoOMKa IMIpMMeHMMa IJ8 aKTHBallMKM »Oe30KCUXOJIeBOM
KMCJIOTH M KOHBROTauum c 19.

IIPVMEP 71:

TJIOBAJIEHOE TVYAHUIWMIIMPOBAHNE

CoemuHeHue 19 (25 wMr, 2,8 MKMOJ) OTBECUIIM B I[IPpOOUPKY (6
MII) . B mnpobupky mpoBaBuim xJopun 1H-nuposzojs-l-kapbokcamMmnma (15
mr, 102 wMxMoJI) M kKapboHaT kaJjma (20 mr, 0,15 Mmout). JoBaBuim
Bonmy (500 MKJI), ¥ peaklUMOHHYI CMeCh IIepeMellMBasiM IIPpY KOMHAaTHOM
TeMIlepaType B TedeHMe HOUM (OKOJIO 18 uYacor). 3aBeplleHME peaKLUM
omnpeneisidjgu C nomomsion MALDI.

[Io 3aBeplleHMM B3aMMOIEVMCTBUA pPeaKUIMOHHYID CMecCh pa30aBuUIU
1%3-HEM pacTBOPOM aMMMaka B Bode (10 MJI) M IIOMECTMIIM B KOJIOHKY
SPE (2 cmM). IlpoBOupKy IIpPOIOJIOCKaJXM 1%—HEIM pPacTBOPOM aMMraka
(oBaxmgel IO 2 MJI), ¥ KOJOHKY SPE npomeiM 1%3-HEM pPaCTBOPOM
aMMraka B Boe (TpwxOoe o 6 wMi) . llponykT »imonpoBaji 45%—HEM
PacTBOPOM alleTOHUTPMIIa B 1%—-HOM pacTBOpe aMMMaka B Bome (6 M) .
dpakuumM, comepxXallle OJIMT'OMEP, UIeHTUPULUMPOBAJM W3MepeHreM YOo-
OIITUUYECKOM IIJIOTHOCTM. I[IpOOYyKT (20) BHIOEJIWMIIV JMOdMUIM3alLMel.
UMcToTy ¥ MIOEHTHUUYHOCTL OlIpenesdauM ¢ nomomeio MALDI wm HPLC

(koJiIoHKM C-18 wmym SAX) .
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[IPVMEP 72:
TJVIOBAJIbHAA TUOALETWIBHASA MOIOMOVKALVIA
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CoenuHeHue 19 (20 wmMr, 2,3 MKMOJ) OTBECHUIM B IHIpodbupky (4
MII) U pacTBOopuJIM B IMCO (500 Mrj). K peaklMOHHOM CMecHu OOOaBUIIM
N-CcyKUMHMMMIOWII-S—aleTuJTHuoanueTar (SATA) (21) (7 mMmr, 28 MKMOJ),
M OCTaBWUJIM C IepeMelMBaHMEeM IIPM KOMHATHOM TeMllepaType B TeueHHUe
HouM. I[IpoTekaHMe peaKUUM OTCJEXMBaJIM C MCIOJIb30BaHveM MALDI wu
HPLC.

[Io 3aBepmeHMM B3aMMOOEMCTBMS K PeaKUMOHHOM CcMecu nodaBUJIMU
1%-HHM pacTBOpP aMMmuaka B BOIe, M CMeChb IIepeMelmMBaJiM IIPpU

KOMHaTHOM TeMIliepaType B TedUeHNe 2 YacoB. 3TOT pacTBOp IIOMeCTWMIIN

B KOJIOHKY SPE (2 cM). IlpoOHMpKyYy MOpPOHOJIOCKaIM 1%3—-HBEM pPaCTBOPOM
aMMMrakKa (oBaxmel IO 2 MJI), W KOJOHKY SPE npoMeui 1%—HBEM
pacTBOpPOM aMMMaka B BOIOe (TpwxkOel 1o 6 M) . IIpoaykT (23)

saIorpoBalin  45%—-HEM pPacTBOPOM AalleTOHUTPMIIa B 1%—HOM pacTBOpe
aMMMaKa B BOIE (6 MII) . Opaxumm, comepxammue OJIMTOMEP,
UISHTUOUIVPOBAIN M3MepeHueM YO-OoNTHUUeCcKOW IIJIOTHOCTM. I[IpOOyKT
(20) BHOEJIMIM JuOPMIMBalMel. UMCTOTY UM MIOSHTHMUHOCTL OIpenelisasu

¢ nomombio MALDI m HPLC (xoJioHKM C-18 wmiam SAX) .
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[IPVMEP 73:
TVIOBAJIBHAA MOIVOUKAIMA AHTAPHOW KUCJIOTOW
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CoemuHenue 19 (32 wmr, 3,7 MKMOJ) OTBeCcuMJIM B TIOpodbupky (4
MJI) U pacTBOopmJIM B IMCO (500 mMkJj) . K peaklMOHHOM cMecHu OOOaBUIIM
N-srTuiamopdosrya (12 Mr, 100 MKMOJI) M SAHTapHEM aHruiopun (10 wMmr,
100 MKMOJI) , u oCTaBUIIM c rnepeMelMeadHeM  [IPpU KOMHaTHOM
TeMIIepaType B TeueHMEe HouM. IIpoTekaHMe peaKUMM OTCIEXMBAaJIM C
ncroJib3o0eaHemMm MALDI m HPLC.

[Io 3aBepmeHrM B3aMMOOEMCTBMA K pPeaKIMOHHOM CcMecu »OoOaBUIIM
1%-HHM pacTBOpP aMMMaka B BOOe, M CMeCh IIepeMelMBaJIXM IIpU

KOMHaTHOM TeMIlepaType B TeUeHNe 2 4YacoB. 3TOT pacTeop IIOMeCTWMIIN

B KOJIOHKY SPE (2 cM). IlpoOMpKY M[POIOJIOCKaIM 1%3—HBM pPacTBOPOM
aMMMraKa (DBaXmel IO 2 MJ), W KOJOHKY SPE npoMeui 13—HBM
pacTBOpPOM aMMMaka B BOIOe (TpwXOe IO 6 M) . IlpomyxkT (24)

simonporasiM  45%-HBEIM pacTBOPOM alleTOHUTPMJIA B 1%—HOM pacTBOpe
aMMMrara B BOIE (6 MII) . dpaxkuum, comepxalmne OJIMTOMED,
UOSHTUOUUIVPOBAIM UM3MepeHUueM YO-OoNTHUUecKOoW IIJIOTHOCTMU. I[IpoOyKT
(20) BHOeJIMIM JIuOPMIMBalMel. UMCTOTY UM MISHTHMUHOCTL OlIpenelisasiu
¢ nomombio MAILDI m HPLC (xoJioHKM C-18 wmim SAX) .

BemeykazaHHad MeTOIMKa IIPpMMEeHMMa TakXe IJIS MOIMOUKALUN
coemIuHeHMsa 19 T1TUIYTaAapoBOM KMCJIOTOM (IJIYTAPOBEIM AaHTUIOPUIOM) WU
TeTpaMe TUJIeHTJIY TapOBOM KUCJIOTOM (TeTpaMe TUIIEHTJIY TAPOBHM

AHTUIOPUIOM) .

TeTpameTUneHrnyTapoBbIi aHrnapua, nyTapoBblIii aHrMapua,

[IPVMEP 74:
[IOJIVUEHNE AHAJIOT'A OJIMI"OHYKIIEOTUIA, BKJIOYAICIIEI'O
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MOIMOUIIVIPOBAHHYID KOHUEBYIO T'PVIIIIY

K pacTBOpy 25-MepHOTO QocChopaAMaMMIaATHOTO MOPQOJIMHOBOTI'O
onuromepa (PMO), comepxamero cBo®ormHuM 3’ -koHeln (27,7 Mmr, 3,226
MKMOJI) B IMCO (300 wmwJ) @pmoBaruiam oapHeswiadbpommn (1,75 MKJ,
6,452 MKMOJI) ¥ IMM3ONpONMISTMUIaMMH (2,24 wMxja, 12,9 MKMOJ).
PeakUMOHHYID CMeCh IlepeMellMBaJM I[IpM KOMHATHOM TeMIepaType B
TeueHre 5 uyacob. HeoBOpaboTaHHYK peaKUMOHHYKD CcMecChb pazBaBuim 10
MJI 1%-"HoTO BOIOHOTI'O NH40H, " 3aTeM IIOMeCTHUJIIN B KOJIOHKY
Amberchrome CG300M Ha 2 MJI. 3aTeM KOJIOHKY IPOMBJIM BOIOW B
KOJIMYeCcTBe 3 OOBEMOB KOJIOHKM, U IPOOYKT DSJIIOMPOBaJIM 6 MI CMeCH
1:1 alle TOHUTpWIIa u BOIE (oBBeM/00BeM) . BaTeMm PacTBOp
JIMOOUIMBUPOBAJIM IJI4 IIOJIYUEeHMA yKasz3aHHOTO B 3aTOJIOBKE COeOMHEHUI
B BuIOe OeJIOT'O TBEpLNOT'O BelleCTBa.

[NPVMMEP 75:

[TIOJIVUEHVE MOPOOJIMHOBHX OJIMT'CMEPOR

[IolydeHVe  TPUTUIMPOBAHHOTO  IMIepasuHOodeHUIIKapOamaTa 1b
(cm. OQurypy 1): K OXJIaXIeHHOM CYCIeH3UMM CcoeIMHeHMS la B

nuxJjiopMeTaHe (6 wiu/rv 11) nmoGaBuiM pacTBOp kapboHaTa kammsa (3,2

3KB.) B BOome (4 mi/rT kapboHaTa Kajamsa). K sToM OByxdasHOM CMecHu
MeJIeHHO [no0aBUIIM pPacTBOp OdeHMIXJIOpdopMHUaTa (1,03 »kB.) B
ouxJjiopMeTaHe (2 1/17 OdeHunxJopdopmMmaTa) . PeakUMOHHYIO CMeChb

HaTrpeJu OO TeMmiepaTypsl 20°C. Ilo 3aBepmeHuM peakuum (1-2 uyaca)
pasnenuiu cjou. OpTaHMUeCKUM CJIOM MNPOMBUIM BOIOW UM BHCYMMIIM Ham
Be3BOOHEIM KapbOoHaTOM kaJMd. I[IpolyKT lb BHIOeInIM KpuUcCTaJlIM3aluen
13 aleToOHUTpuia. Brxom = 80%.

[TonmyuyeHMe CIIMPTOBOTI'O IIPOMI3BOOHOTO KapéamaTa lc: IrMopnmno

HaTpuda (1,2 »5KB.) CYCIEHOIMPOBaAJM B 1-MeTWUJI-2-NIUPPOJIMOAMHOHe (32
M1/ T runpuna HaTpud) . K 2TON CYCIIeH3UU noBaBUIIN
TPUD TUIIEHTJINKOJIb (10,0 »xB.) M coelIMHeHMe 1b (1,0 »2xB.).

[IOJIYYEeHHYID CYCIEeH3M I HaTpeJM OO TeMIepaTypu 95°C. Ilo 3aBeplieHUU

peakumy (1-2 yaca) cMechb OXJaouiIM OO0 TemrepaTyps 20°C. K szTon
cMecu mobaBuymM  cMech 30%  ImuxJiopMeTaHa/MeTWII-TpeT-0yTUIIOBOTO
opocToro  sdupa (0BBem/o0bBeM) M  BOIH. Comepxamunii HOPOOYKT
OpTaHUUYECKHUM CJIOM I[POMEUIM I[IOCJIENOBATEJIEHO BOOHEIM pPaCTBOPOM

NaOH, BOIOHEIM pPacCTBOPOM HHTapHOﬁ KMCJIOTEI M HaCHIIE€HHBEM BOIIHEM
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pacTeBOpPOM XJIOpHMIa HaTpKuA. HpO,JIyKT lc BHIOeJIWIN KpMCTaJ'LJ'H/IBaLU/IefI

ns3 cMecH «IVXJIOPMEeTaH/MeTHUJI-TpeT— 0y TMUJIOBLI OpoCcTOn
sdup/renTaH». Bumxonm = 90%.

[IoJlyueHMrMe XBOCT—-KMCJIOTH 1d: K pacTBOpy COeIVMHEHNMA lc B

TeTparunpodypane (7 wi/r 36) mpoGaBuiIM SHTAPHBEI aHTuopun (2,0
skB.) M DMAP (0,5 »kB.). CMecb HarpeJu IO TeMmlIepaTypsl 50°C. TIlo

3aBepmeHnr peakuuu (5 yacor) cMech OXJaOWaM OO TeMiepaTypsl 20°C
M CKOPPEeKTHpOBa M 3HaueHue pH zmo 8,5 @mobarjieHMeM BOIHOTIO
pacTBopa NaHCO3. JJoGaBUIM MeTUII-TPpeT-0YTUJIOBHM OPOCTOM 30up, U
OIPOOYKT BKCTparvMpoBajiM B BOIHHEM cJjo¥. Ho®aBUIM IUXJIOPMEeTaH, U
BeJiMurHy pH cMecu pnoBesin no pH 3 noBabjieHMeM BOOHOI'O pacTeBoOpa
JVMOHHOMY KHUCJIOTH. ComepXamyl HOPOOYKT OpTaHWUeCKUM CJIOM [IPOMBUIN
CMeChl LUMTpaTHOI'O Oybdepa ¢ pH=3 M HaCHIEHHOI'O BONHOI'O pacTeBoOpa
XJIopMIa HaTpusa. 3TOT pacTeBOop coeluvHeHrA 1ld B OUXJIOpMEeTaHe
MCIIOJIb30BaJiM 0e3 BHIEJIEHMA B IIOJIYUYEeHMM COoeOuHeHUusa le.

[lomyyeHre coelVMHeHMA le: K pacTBoOpy coemmHeHus 1ld noBaBuim
v — N-THUOPOKCHU-5-HOPOOPHEeH-2, 3—-ITUKAPOOHOBOM  KMCJIOTH (HONB)
(1,02 »kB.), 4-mpuMmeTmiiamMuHOnmMpuamH (DMAP) (0,34 »KkB.), U 3aTeM

TUOPOXJIOPUL 1- (3—muMeTuiiaMMHONponui) —N/ —sTuikapbonummvmnoa (EDC)

(1,1 »xB.). CMecb HarpeJu OO TeMmiepaTyps 55°C. Ilo 3aBepmeHUN
peakuuu (4-5 wacoB) CMeChb OXJamouJIM HO TeMmiepaTypsl 20°C wu
IIPOMEBLIIN rocJyiegoBaTeJIbHO l:1-cMeck0 0,2M JIMMOHHOM

KMCJIOTH/paccojla ¥ PaccoJioM. PacTBop B IHUXJIOPMETaHe IIOOBepIJIM
oBMeHy pPacTBOPUTEJIS Ha alleToOH M 3aTeM Ha N, N-guMeTusIdopMaMUI, U
IPOOyKT BEIOEJINIIU ocaxImeHreM nus3 cMecu «aneTon/N, N-
OIVMMETHUIIQOPMaMMI» B HaCHIMEHHOM BOIHOM pPacTBOpe XJopuIa HaTpHUd.
CHpOM HOPOOYyKT IIOBTOPHO CYCIEHIMPOBAJM HEeCKOJIBKO pas3 B BoOIe IJA
yoajleHnus ocTaTouHoro N,N-mguMmermIdpopMaMMIa M coJer. Bmxom = 70%
nponykrta le w3 coemuHeHMsa lc. HWMMOOMIMBaLMIK aKTUBMPOBAHHOTO
«xBocTa» («Tail») Ha cMoOJe C OUCYILOMOHOV O(UKCHUpPYIIEN CBA3KON
BHIIIOJIHAIM B N-MeTHUINMpPpOJMOoHe (NMP) [0 MeToOUKe, IIPMMeHSIeMOoMu
IOJIS BBeIeHUS CyOBelIMHMI, BO BPeMs TBepHod@a3HOT'O CUHTEe3a.
[lolydyeHre  TBEPOOTO HOCUTEJS IJIA CUMHTe3a MOPQOJIMHOBEHX
OJIUTOMEPOB (cMm. durypy 2): BTY opoluenypy BEITIOJIH AJIU B

CMJIaHM3MPOBAHHOM IIeNTUMIOHOM peakTope C pyOamkoyi (CcOeJlaHHOM IIO
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3aka3zy oupmor ChemGlass, Hbioo-IIxepcu, CIA) c KpynHomnopucTom (40-
60 MKM) CTEKJISHHOM QPUTTOM, BepxXHelV MemaJIkOM ¥ TPeXxXOIOBHM
TeQJIOHOBEIM KpaHOM, UYTOOB OO0ecCHeuuTh I[IpoOyJibKMBaHMe aszoTa (N2)
yepes bpurTy NI BaKyyMHOe oTCacCHBaHUe. PerynmpoBaHue
TeMIlepaTypsl B PEeakLMOHHOM pesepByape OIpOBOOWIIM C  IIOMOIBI
UUPKYJSLUMOHHOY BOIOSAHOM OaHU.

Cramum 06paboTrMU CMOJIOM / TPOMEIBAHU B HIDKeCcJIenymen
MeTOOMKEe COCTOAT M3 OBYX O0a30BHX ollepalini: QIoMOM3alluy CMOJIE U
BHIBEIIEHUS pPaCTBOPUTeJNIss/pacTBopa. g GIoMar3alumM CMOJIH  KpaH
[IOBUUMOHUPOBAJM IJIS BO3MOXHOCTM I[IPOTEeKaHMa IIoToka N2 udepes
bpurTy, M B peakTop IOOOaABIAIM 3adaHHBM O 00pa®oTKM CMOJIH
IPOMEIBHOM COCTaB, M oOf0ecleuMBaJIM BO3MOXHOCTE [IPONMUTHBAHUA U
[IOJIHOT'O CMaudMBaHMsA CMOJIE. 3aTeM HauMHaJM llepeMellMBaHue, U
CYCIIEH3MI CMOJIH I[IepeMellMBaJlM B TeudeHMe 3alaHHOT'O Ilepuona
BpeMeHU. [IJIS BHBEIEHMA PaCTBOPUTENS/pacTBopa IIepeMemuBaHve U
BapboTupoBaHue N2 @OpekpallajliM, M BKJIOYUAIM BaKyyMHHM HacocC, U
3aTeM KpaH I[IOBOpauMBaJiM B I[IOJIOXKeHMe IIJid BHBeIeHUS IIPOMEIBHOIO
cocTaBa g 0OO0palOTKM CMOJEL B OTXOOE. Bce o0OBeMBl IIPOMEBHOIO
cocTaBa g o00paB®oTKM CMOJIEL COCTaBJIAIM 15 MII/T CMOJIE, €CJM He
OTOBOPEHO MHOe.

K aMMHOMETUJIMPOBAHHOM I[IOJUCTUPOJLHOM cMojie (100-200 wmem;
~1,0 wMmoJ/T 3Bamemenus N2; 75 1©, 1 »3xB., oOéupma Polymer Labs,
BenmkobpuTaHu4d, napTm4d Ne 1464-X7799) B CUJIaHUBUPOBAHHOM
NenTUOHOM peaKTope ¢ pydamkom »nodaBuiIM 1-MeTUJI-2-IUPPOJIUMONHOH
(NMP; 20 wMJI/T CMOJIH), ¥ CMOJIy OCTaBWUIM IOJ4 Hal®yxaHud IIpU
[IepeMellMBaHuM B TeueHMe 1-2 4Yacobk. llocjie yHaJleHUus pacTBOPUTEIIS

o1 Had®yxXaHud, CMOJY IIPOMEUIM IOUMXJIOPMeTaHOM (IBaXxOe 110 1-2

MVHYTH) , 5% —HEM OV 3OIIPONNIIS TUIIaMUHOM B cMecHu «25%
U3OIPOINaHoJI/ IUXJIOPMEe TaH» (DBaxXme! o 3-4 MWHYTHI) , u
OIVXJIOpMeTaHOM (OBaXOe IO 1-2 MMHYTH) . Ilocje yOaJleHMs KOHEeUHOMU

IIPOMEIBHOM CMeCM CMOJIy OIIMION3ZMPOBaAIM C PACTBOPOM OUCYJIBEOUIHOTO
AHKEPpHOTO peareHTa 2a B 1-MeTwi-2-nuppolunnHoHe (0,17M; 15 mu/rT
CMOJIB, ~2,5 DKB.), ¥ CMeCb CMOJIH W peal'eHTa HalpeBaJM IIpU
TeMrepatype 45°C B Teuenme 60 yacoB. [0 3aBepmeHUM pPeakKluu

Har'pebaHMe IIpeKpalallll, u aHKepHBIﬁ pacTeOp YIOoaJidjin, n  CMOJIY
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IPOMEEAJU 1-MeTUJI-2-[UPPOJIUINHOHOM (UeTHpeXOE I[I0 3—-4 MMHYTH) U
OMXJIOPMETAHOM (ecThb pa3 o 1-2 MUMHYTH). CMmoJly oOpabaTHBaliu
pacTBopoM 10% (o6weMm/00BeM) aOMSTUIKApPOOHATA B OuxXJopMeTaHe (16
MII/T; IOBaxOgu IO 5-6 MHMHYT), ¥ 3aTeM I[IPOMHEBAJM IUXJIOPMETAaHOM
(mecTer pasz no 1-2 MMHYTH) . CMOJy 2b BHCymIMBaJIM B TOKe as30Ta

(N2) B TeueHMe 1-3 uYacoB, M 3aTeM B BakyyMMe IO IIOCTOSHHOTO

Beca (*X2%). Bmxom: 110-150% oT MCXOIHOTO BeCca CMOJIH.
OmnpenejeHue HaTpPy3KU aMUHOME TUJITIOJIMC TUPOJI- IUCYJIE OUIOIHOM

CMOJIEI: HaTpy3KYy CMOJIE (UMCJIO [IOTEeHUMAaJIbHO IOOCTYIIHHX pPeaKLUMOHHBIX
LIEHTPOB) OoIIpeneIsoT CIIEKTPOMETPUUECKMM  aHaJIM30M IO  UMCIY
TPUGEHUIIME TUJILHEIX (TPUTUIILHEIX) TPYIIII Ha I'PaMM CMOJIH .

BEICymIEHHYK CMOJIy WM3BECTHOT'O Beca (2513 wMI') T1epeHoOCAT B
CUJIaHM3UMPOBAHHYK MEPHYK KOJIOYy eMKOCThK 25 M, M mofaBJIg0T ~5 MII
2%—HOTO (06meM/00BEM) pacTBopa TPUOTOPYKCYCHOM  KUCJIOTH B
ouxJjopMeTaHe. COIepXMMoOe IIePeMelMBalnT OCTOPOXHEM B30aJITHIBAHUEM
BpamaTeJIbHEIMU OBVMXEHUAMM, M 3aTeM OCTaBJISKRT CTOATh B TeudeHume 30

MUHYT. OBbeM »HOBOIAT OO 25 M poBaBJjIeHMEeM OOIOJIHUTEJLHOTO 2%-—

HOTO (0BBeM/o0bBeM) pacTeopa TPUOTOPYKCYCHOM KM CJIOTEL B
IUXJIOPMeTaHe, n COIEPXUMOe TIAaTEJBEHO [lepeMellBaKnT . C
JMICIIOJIb 30BaHNEM IUIIETKU IPAMOTO BHITECHEHUSA aJIMKBOTY

TpUTUIICOONepXamero pacTsopa (500 MKJI) [IEpPeHOCAT B MEPHYKD KOJOY
eMkocTei0O 10  MJI, M ob6beM gpmoromaT mo 10 w1 pgobBaBJleHMEM
MeTaHCYJIbLDOHOBOW KMUCJIOTH .

ComepXxaHre TPUTUI-KATMOHOB B KOHEUHOM PAaCTBOpe M3MepSgiT IO
Y®-morJiomeHM Ha IOJMHe BOJHE @ 431,7 HM, ¥ Harpy3Ky CMOJH
PACCUMTHBAIT II0 COIEPXaHUID TPUTUIJILHEX TPYII Ha I'paMM CMOJIH

(MKMOJI/ T') C MCIIOJIbL30BaHMeM IIOOXOOAmMx OoO0LeMOB, pa30aBJjieHUl,

kKoohduIIMeHTa DSKCTHMHKLUMM (€: 41 wMrMoJ-1 cml) m Beca CMOJIH.
AHaJM3 BHIIOJHAKRT B TPUILJIMKaTax, M PaCCUMTHBAKRT CpelHee 3HaUeHUue
Harpys3Ku.

[Ipouenypa HaI'py3KM CMOJIEL B STOM IIpuMepe OyHOeT HOaBaTb CMOJIY
C HaTpy3KoM npudamsuTesabHo 500 MmrMoJi/T. Harpyska Ha ypoBHe 300-
400 B MKMOJI/T Obljla IIOJIYUYeHa, eCJM CTaluio BBeOeHUd IUCYJIILEOUIOIHOTO
aHKepa BHIIOJHAJM B TeueHMe 24 UacoB IIpM KOMHATHOM TeMIlepaType.

<<XBOCT>>—HaI‘py3Ka: C MCIIOJIBE3OBaHMeEM TaKMX Xe KOH@MPypaLU/H/I n
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00BeMOB, KaK IJ4 IOJy4UYeHUSI aMMHOMETUJINIOJIUCTUPROJI-ONUCYJILEOUIHOM
CMOJIEI, B MOJIeKYJIy MoXeT OHTbL BBemeH xBocT (Tail). HOJaa cTaium
CBA3EBAHMSA BMECTO IUCYJIBOUIHOTO aHKEPHOT'O pacTBOpa MCIIOJb30BaJM
pacTBOp coenuHeHus le (0,2 M) B NMP, cozmepxameM 4-3THUIMOPOOJIMH
(NEM, 0,4M). Uepes 2 uaca oOpu TeMmlIeparype 45°C cmoyy 2b IBaxIH
IIPOMEUIM  5%—HEIM PacTBOPOM IOUMIONPONMIATUIIAMMHA B CMeCcHu «25%
U30MNPOINAaHOJ/ IUXJIOPMEeTaH», ¥ OOHOKpAaTHO IuxJopMeTaHoM (IXM). K
cMoJie moBaBMIIM pPacTBOp OeH3oMHOTO aHrumpuma (0,4 M) m NEM (0,4
M). Uepes 25 wmmuHyT pybdbamky peakTopa OXJaIMJM OO KOMHATHOM
TeMIIepaTyPH, u CMOJTY TP OMBLIIN OB aXIb 5%—HBEM PacTBOPOM
IUUSONPONMIISTUIIaMMHAa B CMECU «25% M30NpOoNaHOoJI/IUXJIOpPMEeTaH», U
BOCEMb pas3 IUMXJOpMeTaHOM. CMOJy 2¢C¢ OTQWMJILTPOBAJM WM BHCYNWIM B
TJIyOOKOM BakyyMe. Harpy3kKy CMOJIH 2C ONpPenesIgnT Kak COCTaBJISKIY
HAaTpPy3KYy MCXOIHOM aMMHOMETUJINIOJIUCTUROJI-OUCYJILOUIHOM CMOJIH 2b,
MCIIOJIL30BAHHOM B Harpy3Ke XBOCTa.

TBepnodasHEM CHHTE3: MOPOOJIMHOBHE OJUTOMEPH OHJIM II0OJIYUeHE
Ha aBTOMaTUYECKOM [elTHMIHOM CHHTe3aTope Gilson AMS-422 B
IIOJIMIIPOINIMJIEHOBHEX PEeaKIMOHHEX KOJIOHKax Gilson eMKOCThI 2 M
(mapTmsa N 3980270). AJOMMHMEBHM OJIOK C KaHaJlaMM OJS [IPOTOYHOMN
BOIH pasMeCTUJIM BOKPYI  KOJIOHOK, KOTI'Da OHM YCTaHOBJIEHH B
CUHTezaTope. B mnpubop AMS-422 MOXHO IIOIIepeMeHHO I00aBJIATH
peareHTH/IIPOMEIBHEIE PACTBOPH, BHIEPXKMBATL B TeueHMe S3aJaHHOTO
BpEMEHUM, U BDBaKyMPOBATH KOJIOHKM C MCIIOJIE30BaHMEM BaKyyMa.

g oJMTOMepOoB B IOMala30He OO OKOJO 25 CcyOBeOIuMHMI B OJMHY
IpennouTuTeJIbHa AMMHOME TUJITIOJIMC TUPOJI-IUCYJIEOUIHA S cMoJIa c
Harpyskoi okoJjio 500 MKMOJI/T CMOJIE. [OJId ©oJlee KPYIHHX OJIMI'OMEPOB
IpennouTuTeJILbHOM ABJISETCSH aMMHOME TUJIIIOJIMC TUPOJI— OUCYJIbLQUIHA A
CcMOJIa C HaTrpyskoM okoJjio 300-400 MKMOJI/T CMOJIE. ECJIM XejlaTeJlbHa
MoOJIekyJla ¢ 5’ -xBocTOM, CMOJIY, KOTOpad HaTl'pyXeHa XBOCTOM,
BHOMpPAKT C TeMM Xe XapaKTepUCTHUKaMM HaTpy3KM.

BEUIM TIPMTOTOBJIEHE CJIEOYVIMME PACTBOPH pPeareHTOB:

PacTBOpPD OJIA OeTPUTUIINPOBAHNUA : 10%-Hasa (Bec/obBeM)
IIMaHyKCyCcHasS KMCJIoTa B 4:1-cMecu «IUXJIOPMeTaH/alle TOHUTPUIIY ;
HelTpallM3allMOHHEM pPacTBOp: 5% OUM30OPONMISTHUIIaMMH B 3:l-cMecu

«OUXJIOPMEeTaH/M30IPOIaHoI»; pacTBop mOJsa coueTanmudg: 0,18 M (uawm
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0,24 M nmisg OJIUI'OMEPOB, BHpacTaKlmMxX OJMHHee 20 CyOBEeOMHUIL)

aKTVMBMPOBaAHHAaAd MOp@OHMHOBaH cyOrwenmMHMIIa C KelJlaTeJlb HEIMM

OCHOBaHveM u TurnoMm cB4a3u, u 0,4 M N-sTuiaMopdosmMH, B 1,3-

OUME TUIIMMUOA30JIMOVHOHe . HuxjiopMeTaH (DCM, IXM) wMCHOJIB30BaJM B

KauecCTBe IIepeXoIHOT'O IIPOMEIBHOT'O cperncTea, pasneJidrmernro

IIPOMEIBAHVMA MHEBEIMM paCTBOpaMM peal'€eHTOB.

Ha cuHTesaTope C OJIOKOM, HaCTPOEHHEIM Ha TeMlepaTypy 42°C,

B KaXIOyio KOJIOHKY, CoepXxalryio 30 MT aMVMHOME TUMJIIIOJIMC TP OJI—

OUCYJIEOUOHOM cMOJIE (M Taill-cmMmoJiel) , moBaBigiM 2 M 1-MeTuji-2-

IIMPPOJIMOIVMHOHA, n OCTaBJIAJIN OJIA BEHIODEPXVMBAHMA I1pm KOMHAaTHOM

TeMIlepaType B TeUeHUe 30 MUHYT . lTlocJie IIPOMEIBaHVMA IOBaXIE IIO 2 MJI

OVXJIOPMETAaHOM, WCIIOJIE30BaJM CJeOyilue CHUHTeTUUeCKUe LMKJIIBL:
[IpOOOIIKUTEJIEHOCTE
Crammga ObbeM IDocTaBka
BHIEPXUBaHU A
ODeTpUTUINpOBaHue 1,5 M CoueTaHue 15 cexyHnO
ODeTpUTUInpoOBaHue 1,5 M CoueTaHue 15 cexkyHnO
ODeTpUTUINpOBaHue 1,5 M CoueTaHue 15 cexkyHn
ODeTpUTUIMpOBaHUe 1,5 Mn CoueTaHue 15 cexkyHnO
DeTpUTUIMpoOBaHue 1,5 Mn CoueTaHue 15 cexkyHnO
DeTpUTUInpoOBaHue 1,5 Mn CoueTaHue 15 cexkyHn
ODeTpUTUINpOBaHue 1,5 Mmn CoueTaHue 15 cexkyHI
IuxjiopMeTaH 1,5 M CoueTaHue 30 cekyHT
HeMrpanmusaumsa 1,5 M CoueTaHMe 30 cexkyHI
HeMTpanusaumsa 1,5 M CoueTaHMe 30 cekxkyHI
HelTpanusaumsa 1,5 M CoueTaHMe 30 cekxkyHI
HeMTpanusaumsa 1,5 M CoueTaHue 30 cexkyHI
HeMTpanusaumsa 1,5 M CoueTaHue 30 cexkyHI
HelTpanusaumusa 1,5 M CoueTaHue 30 cekyHI
IuxJjopMeTaH 1,5 M CoueTaHue 30 cekyHI
350 Mg -
KomnexTop Mrpmi 40 MMHYT
500 MKJI

IuxJjiopMeTaH 1,5 M CoueTaHMe 30 cexkyHI
HelTpannsaumusa 1,5 M CoueTaHMe 30 cexkyHI
HenTpannsaumusa 1,5 M CoueTaHMe 30 cexkyHI
IuxjiopMeTaH 1,5 M CoueTaHMe 30 cexkyHI
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IuxjopMeTaH 1,5 M CoueTaHue 30 cexkyHI
IuxjiopMeTaH 1,5 M CoueTaHue 30 cexkyHI
[locJsenoBaTeJIbHOCTHU MHIVBUOYaJIbHEIX OJIMT'OMEPOB OBLIIN

3alporpaMMMPOBaHEl B  CHMHTe3aTope  Tak, uTO  Kaxnmasa  KOJIOHKAa
noJjiyyaeT HaJexamu¥ pacTBOp IoJs coueTanus (A, C, G, T, I) B
NpaBUJILHOM IIocJeloBaTesIbHOCTH. Kora oJuroMep B KOJIOHKEe UMeJl
3aBeplleHHOE BBeIeHMe ero KOHEUHOM CyOBeIMHNIIH, KOJIOHKY
u3BJIeKaJIM u3 OJO0Ka, ¥ KOHEUHBM ULUMKJ BHIIOJHAJIM BPYUYHYID C
VICIIOJIL 30BaHUEM pacTBOpa oJis coueTaHMsd, BKJIUAKIETO 4-
METOKCUTPUDEHUIIME TUJIXJIOPUI (0,32 M B DMI (1, 3—oumMeTUJI-2-
VMMIOAa30JIMOIVHOH) ), conepxamero 0,89 M 4-sTHIMOPQOJIMH.

OTmerjieHre OT CMOJIH U yIOajleHMe OCHOBAaHMM U CKeJIETHEHIX
3alMTHEIX TPYIIN: TIIOCJIE METOKCUTPUTUIMPOBAHMA CMOJIY IIPOMBEBaJIM 8
pas 1o 2 MI 1-MeTuI-2-INUPPOJIUMIMHOHOM. [Jo0aBJagaJIM OIOMH  MII
pacmerigomero pacTBopa, cocrosmero m3 0,1 M 1,4-auTruoTpenTolia
(DTT) m 0,73 M TpusTWIaMMHa B 1-MeTWJI-2-IIUPPOJINIVHOHE, KOJIOHKY
3aKyIopuUBalIXM ¥  OCTaBJAAM IOJIS  BHIOEPXMBAHMA IPM  KOMHATHOM
TeMIlepaType B TeueHue 30 wMuHYT. Ilocjie 3TOT'O BPEMEHM pPacTBOP
CIMBaau B Opobupky Wheaton emxocTeio 12 M. CMOJYy C CUJIBHOM
yCcamKoy OBaXOH OPOMHBaJ M IO 300 MKJ pacHmellJIgolyM pacTBopoM. K

pacTeOopy mobariaanu 4,0 MI KOHUEHTPUPOBAHHOT'O BOOHOTO pacTBOpa

aMMMraka (coxpaHAaeMoTo Ipu TemiepaType -20°C), NOpoOUPKY IJIOTHO
3aKpPEBaJIn KPBIIKOM (BakpyumMBamencsa KPRBIIKOM C TedJIOHOBOM
NpOoKJIankoM), ¥ CcMech B30aJITHBAJM BpamaTeJbHEMY OBMKEHUSAMU OJIA

IIepeMellMBaHM A pracTBOpPa. HpO@MpKy IIoMelaJir B TepMoCcTaT I1pn

TeMIlepaType 45°C Ha BpeMs 16-24 yaca OoJIs obecrieueHud
paclellJieHr s OCHOBAHMSA M CKeJIETHHEX 3allMTHHEX IPYIIl.

HauaJslbHOe BHIOeJIEHME OJIMT'OMEPOE: pacTBOp OJS aMMOHOJIM3a B
NpoOMpPKe M3BJEKalM M3 TepMocTaTa W OCTaBJAIM OXJIaXIaTbCsa IO
KOMHaATHOM TeMlepaTyphl. PacTeop paszbaBiasaiau 20 wMia  0,28%-HoOTO
BOIHOTO aMMIMaKa nu OponyCcKaJu Uepes KOJIOHKY 2,5x10 CcM,
comepxamyl CcMoOJy Macroprep HQ (dmpmel BioRad) . CoJeBOM I'paIMeHT
(A: 0,28% ammmaxk c¢ B: 1 M pacTeop xJjopuna HaTtpusa B 0, 28%—-HOM
pacTBOpe amMmaka; 0-100% B 3a 60 MMHYT) MCIOJb30BaJIM IOJI4

BEIMEIBAHMA IIMKa, coepXamel'O MeTOKCUTPUMTIMII. OO BbeOVMHEeHHEEe q)paKLU/H/I
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OOBEeNVHUIIM ¥ [IOIOBEPIJIM MOOIOJIHMTeJIbLHOM o00padoTKe B 3aBUCUMOCTHU
OT XeJIaTeJILHOTO IPpOonoyKTa.

IeMeTOKCUTPUTUIIMPOBAHUE MOPQOJIMHOBEIX OJIMT'OMEPOB :
oOBeOMHeHHEHEe QpakKLUMK M3 OUMCTKM Ha Macroprep obpatoramu 1 M
pacTeopoM H3P0O4 mnsa CcHWXeHMA BejguuuHel pH nmo 2,5. Ilocje
IepBOHAYAJILHOTO IIepeMemMBaHMAa o00pas3lbl OCTaBJAJAM IIPYU KOMHATHOM
TeMrepaType Ha 4 MMHYTE, B DSTO BPeMsa HeUTpaJM30BaJIM UX OO
BeJuuMHe pH 10-11 moBaBieHMeM 2, 8%—-HOT'O BOIOHOTO pacTBoOpa
aMMMraka. I[IpOOYKTH OUMIaJM TBeplod®a3HOM BKCTpakiuel (SPE).

B OpuMTTOBHE KOJIOHKM (XpoMaToTpaduuecKkue KOJOHKM BioRad
Econo-Pac (732-1011)) emxocTb 20 M1 nomemaiT Amberchrome CG-
300M (dmpmer Rohm and Haas; Ounamenbdusa, [leHcuIbBaHUA) (3 MI), u
CMOJIY TIPOMEIBAlT 3 MJI B CcjedyimeMm mnopdanke: 0,28% NH40H/80%
anlerouuTpmia; 0,5M NaOH/20% sTanoja; Boma; 50 MM H3P04/80%
alleToHUTpUa; Boma; 0,5 NaOH/20% sTaHoJjsa; Boma; 0,28% NH40H.

PacTBOop ™3 CTaluM [OEMETOKCUTPUTUIIMPOBAHMUSA  IIOMEMaJM B
KOJIOHKY, ¥ CMOJIy IIPOMEBaJIM TPpWXIe 3-6 M 0,28%-HOT'O BOIHOTO
pacTBOopa aMMmmuaka. lIpobupky Wheaton (12 MJI) HDOMeECTMJIM B KOJIOHKY,
M IHOPOOYKT DBJIOMPOBaJiM IOByMd I[IPOMBBaHMAMM IO 2 Ml 45%3-Horo
pacTBOpa aleToHuTpmia B 0,28%-HOM BOIOHOM pacTBOpe aMMMaka.
PacTBOpPE 3aMOPO3MIIM B CYXOM JibBOY, W IIpOOUPKM I[IOMECTUIIM B
CyOIMMallMOHHYID KaMepy OJA IIOJIYUeHMA IIYyIMCTOTo O0eJioTo IIopollkKa.
OBpa3lb pacTBOPWMJIM B BOOEe, NPOOMILTPORBAJIM uUepes OMIILTP C IopaMu
0,22 wmmxpoHa (0,22 wmrMm) (pumpMmel Pall Life Sciences, mIpulleBBI
buneTp Acrodisc puameTpom 25 MM, ¢ 0, 2-MHUKPOHHOM MeMOpaHol HT
Tuffryn), c MCHOJb30BaHMEM MIpUIa, M OITUUECKYK ILJJOTHOCTBH (OD)
U3MepuJM Ha YO-chnekTpopoToMeTpe OJ4 olpenejieHua OD enouHMUIL
IPUCYTCTBYKIETO OJMIOMEPa, a Takke IJA [IOOTOTOBKM ofbOpasla IJA
aHaJiM3a. 3aTeM IIOMECTUJIM pPacTBOPH oOpaTHO B IIpoOupku Wheaton
OJI9 JINOQMIIMBAalN .

AHaM3 MOPQOJIMHOBEX OJIMI'OMEPOB: NIJIA OIPeleJIeHrMda CcocTaBa
bpaklUuM OIpM OUMCTKe, a TakKxXe IJ4 IDOOTBepPXIeHUS UISHTUUHOCTHU
(MOJIEKYJISPHOM MACCEH) OJMI'OMEPORB MCIOJL30BaJM MaCC-CIeKTPpOMETPHUO
MALDI-TOF (MaTpMUYHO-aKTMBMPOBAaHHAS JaszepHasd IecopOuusd/MOHUBAlU
- BpEeMANpoJIeTHAa S MaCC—CIIEKTPOMETPHUSA) . OBpa3LUH NIPOBOONIIN

coobpasHO pasbaBJIeHNIO pPacTBOPOM 3, 5—gumeTokCcu—-4-
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TUOPOKCUKOPUUHOM KMCJIOTEL (CUMHaIMHOBOM KMCJIOTHI) , 3,4,5-
TPUTUOPOKCHAalleTODeHOHA (THAP) W albba-umaHo—4-
TUOPOKCUKOPUYUHOM KUCJOTH (HCCA) B KadecTBe MaTpHll.
KaTrMoHOODOMEHHYIO (SCX) HPLC BHIIOJHSJIM C  MCIOJIbB30BaHUEM
KOJIOHKM  Dionex ProPac SCxX-10, 4x250 MM (bupMer Dionex
Corporation; CanHuBely, KaamubopHMA) C MUCHOOJb30BaHMeM 25 MM

pacTBOpa alleTaTa HaTpusa c pH=5-25% aueroHurpmia (Bybep A) m 25

MM pacTBOpa aleTaTa HaTpusa ¢ pH=5-25% aueroHuTpmia - 1,5 M
xJopuna kagmusa (Oydep B) (rpammenTt 10-100% B B 15 MmHyT), WM 25

MM KH2P0O4-25% aueroHuTpmia npu pH=3,5 (Bybep A) m 25 MM KH2P0O4-
25% aueroHuTpmia npmu pH=3,5 c¢ 1,5 M xjgopmumna kaiaua (Bybep B)
(rpaoueHT 0-35% B B 15 wMumHyT). IlepBy®® M3 Ha3BaHHHX CUCTEM
IPUMEeHSAJIM OJIS  I[IOJIOXKUTEJIEHO 3apsXeHHHX OJIMI'OMEPOB, KOTOPHE He
VMMeT IIPUCOEeOVHEHHOT'O IIellTHha, ToI'Da KaK IIOCJEeOHIK MCIIOJNb30BaJlu
0JI IIENTUOHBEX KOHEBIOI'aTOB.

OQuucTKa MOPOOJMHOBHX OJMITOMEPOR C TIOMOUBK KaTHMOHOOOMEHHOM
XpoMaToIpadum: obpaszel pacTsopsawnT B 20 MM pacTeBOpe alleTaTa
HaTpusa, pH=4,5 (6ydep A), ™M BHOCAT B KOJOHKY Source 30 cC
KaTuoHoOOMeHHOM cMoJiov (dupmel GE Healthcare), u 2J0MpyoT B
rpanueHTe 0,5 M xJjiopuna HaTtpusa B 20 MM auerata HaTpusa u 40%
alleTOHUTPpWMIIAa, pH=4,5 (6bydep B) . OBBbeMHEeHHEIE bparkuum,
comepxalme IPOOYKT, HelTpaJu3yKoT KOHLEHTPUPOBAHHEIM  BOIOHBM
PacTBOPOM aMMMaKa M BHOCHAT B KOJOHKY Amberchrome SPE. IIpoOykKT
BIIOUPYT, 3aMOpaXrpeawT U JUOQUIM3UPYIT, KaK YKa3aHO BHIIE.

I. BHOJIOITMYECKASA OLEHKA

IPVMMEP 1:

JIEUEHNVE KJIETOK, S3APAXEHHHX BHMPYCOM I'PUIIIIA A

[IpuroTOBUIIN CEepHU PMO-conepxalumx PasHoOBpasHEX
MOIUGUUIMPOBAHHHX MEeXCYyOBeOAMHUUHEIX CBA3eM, ¥ MUCIOJb30BaJM IJIA
JleueHMa 3SapaXeHHBIX BUPYCOM TI'puUulllla A KJIETOK B KyJbType. Bce PMO
n PMO-conmepxamme MOIOUOUUIMPOBAHHEE MeXCyObe IMHUUHEE CBA3U
COIJIaCHO HaCTOAIMM M300peTeHMAM OBUIM PacCUMTaHH HalleJIeHHEMM Ha
cerMeHT M1/M2 Bupyca npu AUG-CTApTOBOM KOOOHE, ¥ MUMelT OOHY HUS3
IBYyX IIOCJIENOBATEeJIbHOCTEM OCHOBaHMM. HVHIMOMpPOBaHME pellIMKaluu

BHIpyCa TI'pPUIIIIa A  QHTUCMBICJIOBEIM HalleJIMBaHMeM Ha MHOIT'OUMCJIEHHEE



264

ca’TH BHYTpuM M1/M2-cerMeHTa OIMCAHO B IIaTeHTHOM 3agBke CIA N
12/945,081, xoTopas BKJUYeHa 3IeChb CCHJIKOM BO BCeM CBoel
[IOJIHOTe. B OONOJIHEHME K MHIMOMPOBAHMIO TPAHCIALMM HalleJIMBaHUeM
Ha ob6mmit M1/M2-AUG-CTapTOBHM CaMT, MUIEHAMM C MCIOJb30BaHMEM
COenMHEeHUM COTJIaCHO M300peTeHMu TakKXe MOTYT OHTL OOHOPHHEE CaMTH
CILJIa¥iCMHTa M aKLUelTOPHHEEe CcalTh CIlJlalicuHTa.

KileTouHasd JIMHMSA MBIIMHOTO aJIbBEOJIAPHOTO Makpodara (ATCC;
AMJ2-C11) ©Orwuia 3apaxeHa opm 0,1 MOI Bupycom HIN1 (mTamm PR8), mu
yepes 1 yac 1ocjie MHOMUIMPOBaHMA ObIO JODABJIEHO MCIETYEMOE
coenmHeHre. KiueTku wuMHKyOMpoRBRaJIM IHnpu 35 TIpalycax leJbcus B
TeueHMe HOUM. 3aTeM oTofpaliM CylepHaTaHT ¢ BUPYCHBMM YaCTHUIIaAMU
Y UMHKYyOMpoORBRanmM C VNAR-MIpoTea30M HOJsa BHCBOOOXIEHMS BUPYCHOM PHK.
TlemarmaioTrHvH (HA) PHK KOJIMUeCTBEeHHO OILIeHMBAaJM C MCIIOJB30BaHUEM
KOJIMUECTBEHHOW MOJMMepas3HOW 1LenHoMW peakuum (PCR, TIIIP) B pexuMme
peanbHOTO BpeMeHM (gRT-PCR). KieTkM NOpOMHEBaIM, OUKCHUPOBaIM, U
nepMeadbuim3npoBaln. 3areM ©Oedgkm M1 m M2 OpUIM 3O0OHOMPOBAHE
MOHOKJIOHAJIbHEIMM aHTHUTeJlaMM B TedeHMe 30 MMHYT TIIpUM TeMIlepaType
37 rmpanycoB Illejabcusa. KieTkuM OPOMHBaAM, ¥ aHTUMBIIMHEM 1gG,
KOHBIOTUPOBAaHHEM C Alexa 646, nDoOaBRjsalIM B TedueHMe 15 MMHYT IOIpHU
KOMHAaTHOM TeMlepaType. 3arem M1 m M2 wuccjedoBajM [IPOTOYHBEM
HUTOMETPUUECKMM aHaJu30oM. [Jia olpenejieHUsa YpoBHeM 0OejkoB M1 wu
M2 nOpoleHTHYH »OoJio Ml- miay M2-TIOJIOKUTEJIEHBX KJIETOK YyMHOXaJM Ha
CPpeIHI MHTEHCUBHOCTL OQJyopecueHumyr M1 wmiam M2. Kaxnoweit ofpasel
3aTeM OBLII pas3nejieH OIS HeobpaboTaHHOTO KOHTPOJIA, UTOOH
TeHepUpPOBaTh NPOLIeHTHYK  nJoJjo Ml i M2 CPaBHUTEJILHO C
HeoOpaboTaHHEMMY MUOPOBAHHEIMM KOHTPOJILHEIMM OOpa3liaMu.

Habiomalslock CHMXEHMEe YPOBHeM BHMpPyCcHoTO 0OeJika M2 U3 KIJIeTOK,
00pab®OoTaHHEIX pPasHOOOpAa3HEIMU COeOVMHEHUSAMM COIJIACHO M300peTeHUD.
BuIle 0N CaHHBIM MEeTOR IPOTOUHOT'O HIUTOMETPUUECKOTO aHalmsza
VCIIOJIL30BAJIM OJIA OolIpeleJieHMA OTHOCUTEeJILHOM SKcOpeccum Oejika M2
nocjse oBpaboTKM  [IpU 60 MMKPOMOJIAPHOM YPOBHEe. CoeIMHeHU I
COTJIaCHO M300peTeHMK MHIMOMpOBaJM NIpOoOyLUMpOoBaHMe Oejka M2 cC
IIepEeMEHHOM CTEIEeHbBD.

[IPVMMEP 2:

JIEUEHME IN VIVO SAPAXEHHHX BMPYCOM I'PUIIIA A MHIIEN

HOTIOJIHU T eJIbL HElE OKCIIEPVIMEHTEI B TIIOOOEPXKY MBO@peTeHMH OBLIN
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BHIIIOJIHEHE C MCIIOJIb30BaHMeM Memel Balb/c, MHOMLUMPOBAHHEIX IITaMMOM
PR8 rpunma A. Memm OBIM MHOUUMPOBAHH Hpu TUTpe 3,5 TCIDsg
MHTpaHa3aJIbHOM MHOKYJIALMEN IIocJie TOoT'o, KakK Owim obpaboTaHe 3a 4
Jaca OO SBTOI'0 pPas3HOoOOpa3HBMM pPAaCKPHTHMM 3OeChb COeOMHEHUIMU
COIJIaCHO M300peTeHuI. B HEKOTOPEX DHDKCIEPMMEeHTaxX OOIOJIHUTEJbEHYIO
0O3Y MCIHETYEMOT'O COeOMHeHMs BBOIMJIM dYepe3 96 dYacoB TIocJe
VHQUUUPOBAHUSA . Bce OO 3E COCTO AN us3 100 MMKPOTPaMMOB
UCHIHTYeMOTO coeIuHeHMsa B 50 MUKpoJIMUTpax HaTpuii—-pochaTHOTO
Oybepa (PBS), " OBLIIN BBeIeHH VMHTPpAaHa3aJIbHBEM BIOyBaHMEM.
ExenHeBHO OTCJIEXMBAJIN BeC XIB O THEIX u VICIIOJIbL 30BaJIn Kak
KJIMHUYUECKYID KOHEeUHYI TOUKYy @OJA [IPOTHMBOBUPYCHOM  aKTUBHOCTHU
JIeKapCTBEeHHOTO cCcpencTBa. Ha 7-o¥ »OeHbL TIIocje MHOMUMPOBAHUA
XMBOTHEIE OBUIM 3adUTH, U JeTkue OBJIM M3IBATH OJS OolpeldelleHUM
BUPYCHOM HaTpPy3KM C MUCIOJb30BaHMeM MeTona JRT-PCR, ONMCaHHOTO B
[Ipumepe 1.

OnpenejieHud TCIDso OBLIIN BEITIOJIHEHEL c MCIIOJIE 30BaHMEM
IOJIYJIOTAapUPMUUECKUX CEePUMHEX Ppa3BeleHUM JIeTOUHBX T'OMOT'eHaTOB U
pa3sMelleHMeM Ha KJjleTkKax Makpodparoe AMJI-Cl2. Uepes 24 yaca IIpH
TeMIlepaType 35 rpamycor lenbcuda, Cpeny 3aMeHWJIM U MHKYyOMpOBaJIM
B TeUeHMe HOONOJIHUTEJIBHEX /2 dYacoB IIpM TeMllepaType 35 I'palyCoB
Hesgbcua. JoBaruim 50 M 0, 5%—HOTO pacTBOpa KYPMUHEX 5SPUTPOLUTOB
(RBC) B PBS, M MHKYOMpPOBaJIM B TeueHMe 1 uyaca Opu 4 TI'palycoB
Heabcusga. CUMTHBAaJM KapTHMHY TIeMarIJIOTMHALMM, WM PaCCUMTHBAJMU
TCIDso ¢ mMcHOJIB30BaHMeM MeToma Puma-MioHxa. 3HaueHua TCIDsg 3aTeM
HOPMaJIM30BaJIM IO BeCY MCXOIHOM TKaHMU.

CoenmMHeHUs COTJIaCcHO M3B300peTeHMI©, KaK 3I0eChk pPaCKPHTHE,
IIPOABJIAKRT IIOBHIIEHHYKD IIPOTUBOBUPYCHYK AaKTMBHOCTL U YMEHBIAKT
IIOTEPK Beca o CpaBHEHUD c PMO-1I0C—-COeIMHEeHNEM rmocje
nHouurpoBaumusg HIN1. Memm Balb/c (n=4) OwiM MHOMUMPpOBaHE HIN1 u
noJjiyyajauM  ONOHOKpaTHy®w O3y B 100 MUKpOTpPaMMOB  MCIETYEMOT'O
coenuMHeHuda 3a 4 uyaca 100 MHOUMUIMPOBAaHUA. Memer  exeIHEeBHO
B3BEMMVBAJIM, W OIPEeNesIdiM IIOTEeEpK Beca B IIPOILEeHTax OT Beca o
VHQULIMPOBAHUA . JleTkue OBLIIN OoTOOpPaHH Ha 7 OeHb rocJje
MHQUILIMPOBAHUA M NPOaHAaJIM3MPOBAHE Ha BUPYCHYK Harpys3ky IO TCIDsg.
PesyJbTaTH IOpedCcTaBJIeHE KakK KpaTHOE IIOBHIEHME IPOTUBOBUPYCHOM

AKTUMBHOCTU CpaBHUTEJILHO C K T'OJIEIM>» PMO. STOT SKCIIEPUMEHT
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IOKasEBaeT NpUOIM3UTeNbHO 5S0-KpaTHOe TIOBHIMEeHMe IIPOTUBOBUPYCHOM
AKTUBHOCTU OIBYX PMO-X CoenMHeHUM CpaBHUTEJILHO C
HeMOIOUOUIIMPOBaHHEM PMO, u NPUBIIN3UTEJIEHO 10-xpaTHO DoJiee
BEICOKYI aKTMBHOCTL IIO0 CpaBHeHUI ¢ PMO-ILIIOC—-COeIMHEHMEM.

OnmMcaHHBE BHIIEe pas3HOOOpas3HbBlEe BapUAaHTH OCYIECTBJIEHUS MOTYT
OHITE CKOMOMHMPOBAHE OJIA CO3ITaHUA  OOIOJIHUTEJIbHEIX BapMaHTOB
ocylmecTBJIeHMA. Bce mnaTeHTH CIA, #nyoaMkKaluMM IIaTeHTHEX 3asgBOK
CIIA, mnaTeHTHBHEe 3a4BKkM ClA, MHOCTPAHHEE IIaTEHTEHE, WMHOCTPAaHHHEE
[IaTEeHTHEE 3BasBKM UM HelaTeHTHHe OyOJIUKalluK, LIUTUPOBAHHEE B STOM
OonMCaHuu, U/ UM IepeurcJieHHHe B MHCTPYKUUM IO IIPUMEHEeHUO
u30eJnsa, BKJIOUEHH 3OeCh CCHJIKOVM BO BCeM CBoeM IIOJIHOTe. ACIeKTH
BapMaHTOB OCYIleCTBJIEHN I MOTYT OHITH MOIUOUUNPOBAHH, ecJin
HeoOXoomuMmo, OJSA pealus3aluy IIPUHIMIIOE PasHOOOpAa3HEIX I[IaTEeHTOB,
3a4aBOK ¥ NOyOJIMKaluui, OJIS CcOo3OaHMa elle OOINOJIHUTEJILHHEX BapMaHTOB
OCYIIECTRBJIEHUA. O3TU WM OpOoUMe WU3BMeHeHMSI MOTYyT OHTL CIOeJlaHeH B
OTHOUIEHUN BapMaHTOR OCYIIeCTBJIEHN I C Yy4eToM IIOOPOBHOTO
BHIIEIPUBEIEHHOTO OIMcaHMsa. B ofmeM, B IOYHKTax HMXecJeoyolen
IIaTeHTHOM GOpPMyJiE, MCIIOJIL30BAHHEE TEepMMHH He IOJDKHE TOJIKOBATHLCH
Kak OT'paHMuUMBaKIme OYHKTH IaTeHTHOM bOPMY JIEL KOHKpPE THEMA
BapMaHTaMM OCYUEeCTBJIEHMA, PACKPHTEMM B OIMCAHUM ¥ B IIYHKTax
IaTeHTHOY (QOPMYJIE, HO MHOOJIKHH pacCMaTpMBATLCA KaK BRJUAKIMEe BCe
BO3MOXHEIE BapMaHTH OCYWMEeCTBJIEHMA BMeCTe CO BCeM IOMalla30OHOM
SKBUBAJIEHTOB, K KOTOPHM Takmue IYHKTH IaTeHTHOM dopMyJIEL
oTHOCATCS. COOTBETCTBEHHO DSTOMY, IMIYHKTH IIaTeHTHOM OGOPMyJIEl He
OT'PaHMUMBAITCA OIMCaHMEM.

B TO BpeMA Kak 30eCh OBLIIN [IOKas3aHH n OV CaHEL
NPenIouTUTEJIbHEE BaAPMAHTH OCYIIECTBJIEHUSA HaCTOANETO M300peTeHUud,
KBAJIUOUIIMPOBAHHEM ClelMalMcTaM B 2ToM o06JlacTu TexXHOJIoTUM OyIeT
OUEBUMIOHO, UYUTO TakKMe BapUMaHTH OCYIIECTBJIEHUA IIPUBEIEeHE TOJIBKO B
KauecTee IIpuMepa. MHOTOOOpasHEe Bapualuy, W3MEeHeHVI U 3aMeHH
Telepb OyIOyT CIOeJlaHh KBaJMOMUUPOBAHHHMM CIelMaJIUCTaMMuM B STOM
oBJIaCTM TeXHOJIOTMM ©0e3 BHEXOLa 13a IIpenesitl u3o00peTeHusa. JOJIKHO
OBITE IMOHATHO, UYTO INIPM NPaKTHUUECKOM pealM3alluM M300peTeHMSI MOTYT
OHITH MCIIOJIE30BAaHH pasHoobpasHEe aJIb TepHAaTUBEL BapMaHTOBR
OCYIIECTRBJIEHMA OIMCAHHOTO 3I0ecChb u300peTeHuUsa. llpenmnojilaraeTcsa, UTO

IIYHKTH  HMXecJeOyomel TIaTeHTHOM  QopMyJbl ONpenesisioT  o00JlaCTb
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n300peTeHrsa, M UTO TeM CaMbBM OXBAaTHBAKTCHA METOIH M CTPYKTYPH B
npenejax obJjacTu DTUX IIYHKTOB IaTeHTHOM bopMyJIEL U UX
SKBUBAJIEHTH .

HacTosamas 3asgBka coIJlacHO Pazgeny 35 Komexca 3akoHOB CIIA,
§119 (e), yTBepXIaeT M[IpeMMylleCTBO IIPeldBapUTesSIbHOM  [IaTeHTHOM
zasgBku CIA N 61/561806, mnopmanHOMW 18 HosGpsa 2011 rToma; naHHasS

3afgdBKa BKJIOUeHa 3IeCh CCHJIKOM BO BCell CBOell IIOJIHOTEe.
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$OPMYJIA M3OBPE TEHHA

1. CoenuHeHMe, MMeKlee CTPYKTypy QopMmyJiel (1) :

5
1
W=F|>—x
Y
‘ :oj/B
T\\Rm
|
ém :
D

WM e€e COJIb WM M30OMep,
B KOTOPOM:
«n» mpenacTaBygeT coboM LeJoe umcyo oT 1 mo 50;

G> opencraBjidgeT cobon TaJjloTeH, CH, AJIKOKCUTPYIIIY,

5
) B

WAV VN

0SS0z (ankwmi) , 0SSOz (apwuii), WIM CTPYKTYPY I ;

KaXIEM OCTaTOK «B» HpencraiBjisgeT coOoM He3aBMCHMO BHOpPaHHHM
bparMeHT cHapeHHHEX OCHOBaHUM,

KaXOull dparMeHT Y mOpencTaBjigeT cob®ol HeszaBucuMo O mam NRIO;
npuueM, Heobsgz3aTejgbHo, R um X8e coeIrHeHH IpyTI C OPYTOM C
oBpasoBaHMeEM LUKJIA;

Kaxnae oparMeHT W mpelcTaBJgeT CcoOo¥ HezaBUCHMMO S mim O;

Z° mpemcTaBJjgeT cobon - (Lit) - (R%), - (L) - (L1%)-(R®), nmmm -
(L) - (LP2) - (RY7) 5

Ll BubOupaoT M3:

) R23C||) '771 R2>3523 9_$1_ 24_$1_
B NERE ®~o-RNR N
Q : Q :

;b ;. ©
R23 R23 O

a)
A e

2
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R R23 (I? 9H3 @)

EPQH/\Igoig' | b O/i;N\v/ﬂ\E;%

|
Q 4
R H S unun

k) —C(R2?3)20-;

R23 R23 9 H (@)

nprueMm L13 BLIOMpaT M3:

ot R

a) q s b) q ’ C)
p
_g_N O_g_
q ;
P s p
RS by
d) q t ; wm ©) q ;

L2 npemcrapiigseT CcoOOM JIMHKEP, pPacCHeIllJISseMull B OMOJIOTHUECKUX
YCJIOBUAX, BHOPAHHBIM U3:

a) —(Ci—Cro—aykmieH)-0C (0) O-CH20-;

b) -C(0) - (Ci—Cio—ayxuiyeH)-0C (0) O-CH20-;

c) -C(0)-(CH=CH)-C(0)0-CH20-;

d) - (Ci—Cio—aykwmieH)-S—-S-CH2CH>0-; wim

e) —-C(0)-(Ci-Cro—ankmieH)-S-S-CH2CH20-;

L1° mpencraBigeT coOOV IBYXBAJIEHTHHEM pPaavKalj, BHOPAHHEM U3
rpynn: Ci—Czo—aykmiieH, Cia—Cg—umkjoalikuiieH, Ce—Czo—apuiieH, - (Ce—Czo-—
apuiieH) — (C1—Czo—aJIKMJIEH) —, - (C1—Czo—ajyikmjen) -C (=0) -, - (C2—-Csz0-

ankokcu)-C(=0)-, - (3-18-ujeHHBHM TeTepoalkuyeH)-C(=0)-, - (C3—-Cg-
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LMKJIoaJIkmJieH) —C (=0) —, - (C3—Cg—umMKJIoaJIkmjeH) — (C1—Czo—aJIKMJIeH) —
C(=0) -, - (C1—Czo—ajyikmiieH) (C3—-Cg—umMrJioajakuyieH) -C (=0) —, - (Ce—Cz0—
apuiieH) -C (=0) -, - (Ce—Czo—apuiieH) — (C1—Czo—ajykuyieH) -C (=0) —, - (C1-
Czo—aJikmiieH) — (Ce—Czo—apuiieH) —-C (=0) -, - (C1—-Czo—aJjkmjeH)-0-C(=0)-, -
(C3—Cg—umMKJIOaJIkKMjieH) -0-C (=0) -, - (C7-Cszpo—apwujeH) -0-C (=0) -, - (Ce—
Cspo—apmiieH) — (C1—Czo—ajykuieH) -0-C (=0) —, - (Ce—Czo—apmiieH) — (C1—Cazo-—

asnkmieH) -0-C (=0) -, -C(=0)0R2! mym -P(=0) (R22),;

R12 mpencraBjsgeT cofoi S2JIEKTPOHHYI IIapy, OPU YCJIOBMM, UTO,
ecan R13 mpemcraBiygsger coboi Ci1-Csg—ajikmjl, To R12 mnpenmcraBjgeT
coBoM BJIEeKTPOHHYI Hapy, N-okcun miam Ci—Ce—alIkMi;

KaxIOeli pamukajl Ri0 m RIS HezaBucuMO BHOMpaoT M3 aToMa
BOOOpPOIA, IIPOHUKAKLIET O B KJIeTKY  IenTuma, IPVPOOHOM  WJIM
HEeIIPUPOOHOM AMUMHOKMCJIOTHI, I'YaHUIMHWIIBEHOM, aMUIOUMHUIILHOM,
TeTepOUUKIMILHOM, Ci1-Cso—alIKMIbHOM, C3—-Cs—UUKIJIOAJNKUILbHOM; Ce—C3zo—
apuiibHOM, C7-Czp—apuialkuibHoM, Ci—Cip-aJIKUJIKapdOoHMIbHOM, C3—Cg—
IUKJIOAJKMIKAPOOHMIBEHOM,  C3—Cg-LIMKJIOAJKUIIAJIKMIKAPOOHMIbHOM,  Ce—
Capo—apukapOOoHUIIBLHOM, C7-Czo—apuilaJIKMIKapOOHMIILHOM’, C1—-C30-—
AJIKUIIOKCUKapOOHMIBbHOM, C3-Cg—LUUKJIIOAJIKMIIOKCUKAPOOHUIILHOM, C7—C30—
APUIIOKCUKAPOOHUIIbHOM, Cg—C30—apWJIaJIKMJIOKCUKAPOOHMIIBHOM TpPYyIINo, -
C(=0)0R2l, —-C(=0)NHR2! mym -P(=0) (R22),;

R1> Hez3aBMCKHMMO BHOUPAKT M3 IIPOHUKAKMEIO B KJIEeTKYy IIelTuua,
IPUPOIOHOM WJIIN HeIpUpooHOM AMUHOKMCJIOTH, TYaHUOMHUIILHOM,
AMUIOMHNIILEHOM, TeTepPOLUMKIIMIILEHOM, C1—-C30—aJIKMJILHOIM, C3—Csg—

LMKJIOAJIKMIILHOM ; Ce—Cao—apmuibHOM, C7-Czo—apuilaJIKMIIbLHOM, C1-Csz0—

aJIKMJIKapOOHUIILHOM, C3—Cg—LMKJIOAJIKMJIKAPBOHMIILHOM, C3—Csg-
LHVKJIOAJIKMIIAJIKMUIIKApOOHMIIL HOM’, Ce—Cio—apuiIkapOOoHUIILHOM, C7-C30—
apuilaJKMIKapOOHUILHOM, C2—C30~@JIKMJIOKCUKAPOOHMIILHOM, C3—-Cg-

HUKJIOAJKMIIOKCUKaApOOHMILHOM, C7-Czo—apuliokcukapboHmiabHOM, Cg—Cso—
ApPUIIaJKMIIOKCUKAPOOHMIILHOM’, 3-18-ujleHHOMN
AJIKOKCHUANKMIKaPOOHMJIBHOM TPy, -S02R%21, -C(=0)0R2l, -P(=0) (OH):2
mim —P (=0) (R22)y;

Rl mpegncraBiygeT cofOM TBepOyld HECYNYyD MAaTpPUIy, IPUIOOHYIO
0JI3 TBeplo®a3HOTO CHMHTEe3a OJIMI'OHYKJIEOTUIOB;

RY7 mpencraByigeT coboM JIeKApPCTBEHHOE CPeICcTBO, OeJIoOK WU
TOKCHUH;

KaxIel palukail R2l HemaBucuMO nOpelcTabjgeT codon Ci—Cso-
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AJIKMJIBHYD, WM 3-18-4JIeHHYID aJIKOKCUAJKWJILHYID IPYIIY;

KaXOull paarkajl R2? HezaBUCHUMO IIpencTaBjsgeT cobort Ce—Ciz—

APUIIOKCUTPYIIITY ;

KaXIEM paukall R23 He3aBUCHUMO IpeIcTaBjigeT cobor H wmam Ci-

Ce—aJIkmJI; wWiauM, HeoBg3aTeJIbHO, mOBe R23-TpyImn:H,
obpaszopaHueM 3-8-UJIeHHOTO LMKJa;

R24 mpemcraBisgeTr coboim Ci—-Ce—alIKMJIeH;

Q HezaBMCHMMO BHOMpanT u3 X1, X2, X3, X4,
X8;

KaxOell X He3aBUCHUMO BHOMpabT u3 X1, X2, X3,

OOBEeIMHEeHHHEX C

X5, X6, X7 wuam

X4, X5, X6, X7

MJin X8, Inpn ycCcJoBUMM, UTO IIO MeHbBIIeMn Mepe TpHt X He IIpeaCTaBJIART

cobom X1;
opruyueM
X1 mnpencrasyseT cobom N (CHs)2;
npuuyeM X2 BHOMpAKRT U3:
a) —-O-anxmiaeH-COH;
b) -O-anxuieH-CHNy;
c) -N(R!)-ankunen-COzxH;
d) -N(R!)-anxuiaen-CHNa4;
e) -L1-CO-anxuieH-CO2H;
f) -L1-CO-ankuijeH—-CHNy;
g) —-L1-CO-ajnkeHmseH-CO2H;
h) -L1-CO-ankeHmJIeH—-CHNy;
i) -L1-CO-apuynen-CO2H;
J) -L1-CO-apuieH-CHNy;
k) -L1-CONH-ankwmieH-CO2H;
1) -L1-CONH-amxmjgeH-CHNg;
m) -L1-CONH-apmuneH-CO2H;
n) -L1-CONH-apwmjen—-CHNg;
0) —-L1-SOz—anxmieH-CO2H;
p) —-L1-SOz-ankuieH—-CHNy;
q) —-L1-S02-apuien-CO2H;
r) —-L1-SOx-apuieH-CHNy;
s) -Ll-anxmuneH-CO2H;
t) -Ll-anxmiaeH-CHNy;

u) -Ll-apuieH-CO2H;
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v) -Ll-apuineH-CHNs; m

W) BammmeHHad dopMa JOOW M3 BHIMEeYKasz3aHHHX X2-TPYII;
npuuyeM X3 BHOMpAKRT U3:

a) -Ll-ankwui;

b) -Ll-TreTepOoUMKJIINI;

c) —-O-anxkmijieH-CNH-NHz;

d) -N(R!)-ankmieH-CNH-NH>;
e) -L1-CNH-NH2;

f) -Ll-anxmiieH-CNH-NHz;

g) -Ll-apuinen-CNH-NH;

h) -L1-CO-anxmjieH—-CNH-NHz;
i) -L1-CO-ankeHmJIeH-CNH-NH>;
J) -L1-CO-apunen-CNH-NHz;
k) -L1-CONH-anmxmjaeH-CNH-NH>
1) -L1-CONH-apmyieH-CNH-NHz;
m) -L1-SOz-ankmieH-CNH-NHz;
n) -L1-SOz;-apmyeH-CNH-NHz;
o) —-O-anxmigen-N (R1)2;

p) -N(R!)-angxmiaes-N(RL)z;

g) -L1-N(R?1)2;

r) -Ll-anxkmieH-N(R1)2;

s) -Ll-apwuyien-N(R!)z;

t) -L1-CO-anxmieH-N (R1)2;

u) -Ll1-CO-ankenHused-N (RL);
v) -L1-CO-apuiyeH-N(R1)2;

w) —-L1-CONH-ajsxuieH-N (R1);;
x) —-L1-CONH-apmjeH-N (R1);;
y) —L1-SOz-ajxuieH-N(R1)2;
z) -O-ankuieH-N (R2)3;

aa) -N(R!)-anxuiied—-N (R2?)3;
bb) -L1-N(R2)3;

cc) -Ll-anxmiaeH-N (R2)s;

dd) -Ll-apmieH-N (R2)s;

ee) -L1-CO-ajkmieH-N (R2)3;
ff) -L1-CO-ankeHmsieH-N (R2)3;

gg) -L1-CO-apuyieH-N (R?)3;
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-L1-CONH-anxkmieH-N (R?) 3;
-L1-CONH-apuieH-N (R?) 3;
-L1-S0z2-ankuyien-N (R2) 3;
—O-aJIKUJIeH-T'e TePOLMKIINII ;

-N (R1) —aJKMJIeH-TeTepPOUNKIINII ;
-L1l-aJIKMJIeH-Te TePOUUKIINI ;
-Ll-apuileH-TeTepOLUUKIINII;
-L1-CO-alKMJIeH-TEeTEePOLUUKIINII;
-L1-CO-aJIKeHUJIEH-TEeTEePOLUUKIINII;
-L1-CO-apuileH—-TeTepOLUUKIINII;
-L1-CONH-aJlKMJIEH-TEeTEPOLUUKIINII;
-L1-CONH-apujieH-TI'eTePOUMKIINII;
-L1-S0O2-aJIKMIIeH-TeTEPOUUKIINII ;
-O-ankusen-N (0) (R?)z;

-N (R1) —ajgkuieH-N (0) (R?)2;
-L1-N(O) (R?)2;
-Ll-ankusen-N (0) (R2)23;
-Ll-apuyiexa-N(0O) (R2)z;
-L1-CO-ankumieH-N (0) (R2)2;
-L1-CO-ankeHmyeH-N (0) (R2)23;
-L1-CO-apmien-N (0) (R2)z;
-L1-CONH-ankmyieH-N (0) (R?)2;
-L1-CONH-apmjeH-N (0) (R2)2;
-L1-SOz2-ankumieH-N (0) (R2)2;
—O—anxkuiieH-NH-CNH-NH>;

-N (R1) —asnkmies-NH-CNH-NH;;
-L1-NH-CNH-NH2;
-Ll-ankmiaeH-NH-CNH-NH;
-Ll-apuinen-NH-CNH-NHz;
-L1-CO-ajkmjieH-NH-CNH-NH>;
-L1-CO-ankenusieH—NH-CNH-NH;;
-L1-CO-apuiieH—-NH-CNH-NH;
-L1-CONH-anmxkuieH—-NH-CNH-NH; ;
-L1-CONH-apuyieH—-NH-CNH-NH>;
-L1-SOz-ankmiieH—-NH-CNH-NH;
-L1-SOz2-apuieH-NH-CNH-NH2; u



rrr)

274

3amumeHHas GopMa JoOoM M3 BHIIeyKa3aHHHX X3-TPYIl;

opm ycJoBuu, utro, ecau X1 npucyrcreyeT kKak N(CHs)2,

IPUCYTCTBYeT Kak NUIEPUIVHWII, TOo X3 He IIpencTaBJjsgeT coBom

4N

N§I=NH

VI

npuuyeM X4 BHOMpAKRT U3:

a) —-O-aJKuJIeH—-apwui;

b) -N(R1)-apwuu;

c) -N(R!)-ankmjieH-apui;

d) -L1-CO-ajKuIeH—-apWui;

e) -L1-CO-ajkKeHWUJIeH—apWJI;

f) -L1-CO-apuiieH—-apwui;

g) —-L1-CONH-aJlkmIeH—-apWui;

h) -L1-CONH-apwujieH—-apWi;

i) -L1-SOz-ankujleH-apui;

J) —-L1-SO2-apujieH-apwui;

k) -Ll-anxuieH—-apwui;

1) -Ll-apujeH-apwui;

m) -N(R!)-anxmien-N (R!) —apwui;

n) -N(R!)-ankwmines-N (R!) CO-apwni;

0) =N (R!)-ankuien-N (R!) SO2-apwmi;

p) -N(R?!)-ankmiaes-N (Rl) CHz-apui;

q) -Ll-apwui;

r) -L1-CO-apwui;

s) —-L1-SOz2-apwni;

t) -Ll-anxwmneH-P (apwui) 3

u) -L1-CO-ajnxmneH-P (apwui) 3

v) -L1-SOz2-ankwmieH-P (apui)s; u

W) 3sammmeHHas opMma JIoOOM M3 BHIIEYKABAHHEX X4-TPYIII;

npuuyeM X5 BHOMpAKRT MU3:

a) —-O-aJlKWJIeH-TeTepoapmns;

b) - N(R!)-ankmjieH-TeTepoapu;

c) —-L1-CO-aJIkKmJIeH-TeTepoapui;

d) -L1-CO-ajIkeHUJIeH-TeTepoapui;

m X7
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e) —-L1-CO-apuieH-TeTepoapus;

f) -L1-CONH-aJIKMJIIeH-TeTepoapu;

g) —-L1-CONH-apuieH-TeTepoapwus;

h) -L1-SOz-ajIKMJleH-TeTepoapu;

i) -L1-SO2-apujieH-TeTepoapu;

) -Ll-aJxkujieH-TeTepoapwui;

k) -Ll-apuieH-TeTepoapui;

1) -N(R!)-ankuiaen-N (Rl) -TeTepoapmui;

m) -N(R!)-ankmiaen-N (R!) CO-TreTepoapny;
n) -N(R!)-anxmiaesH-N (Rl) SO;-TreTepoapmni;
o) -N(R!)-agxuyien-N (R!) CHz-TeTepoapn;
p) —-Ll-TeTepoapwui; u

q) BammmeHHas ¢opMa JOOM M3 BHIIeYKAa3aHHHX X5-TpVYII;
npuuyeM X6 BHOMpAKRT U3:

a) —-O—anxwuieH- (OCH2CH2) nOH;

b) -O-ankwmiaen- (OCH>CH2) nOCHs;

c) -N(R!)-ankumnen- (OCH2CH2) nOH;

d) -N(R!)-ankwmien- (OCH2CH2) nOCHz;

e) -N(R!)-apuyien- (OCH2CH2) nOH;

f) -N(R!)-apunen- (OCH2CHz) nOCHs3;

g) -Ll-anxwuien- (OCH2CH2).OH;

h) -L1-CO-amnkmuieH- (OCH2CH2) nOH;

i) -L1-CO-amaxuyieH- (OCH2CHz) «OCHs;

3) -L1-S0Oz-ajxuineH- (OCH2CH2) «OH;

k) -L1-SOz-ankuieH- (OCH2CH2) nOCHs;

1) -L1-CO-apuien- (OCH2CHz) nOH;

m) -L1-CO-apmneH- (OCH2CH2) nOCHsz;

n) -L1-SOz;-apwuiyen- (OCH2CHz) «OH;

o) -L1-SOz-apuieH- (OCH2CH2) nOCHs;

p) -L1-CO- (OCH2CH2)OH;

g) -L1-CO- (OCH2CH2)OCH3;

r) -N(R!)- (onBenzso-18-xpayH-6) ;

S) azakpayH-»20up; u

t) BammmeHHas ¢opMa JOOOM M3 BHIIeYKa3aHHHX XO6-TPYIII;
npuueM X7 BHOMpAKRT MU3:

a) —IeTepOUMKJIINII;
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b) -N(R!) (R3)

c) -Ll-Bomopon;

d) -Ll-asnxwui;

e) -L1-CO-aJjxkwmi;

f) -L1-CONH-aJjkwmi;

g) —-L1-CON (aJIK1JI) —aJIKWII;

h) -L1-SOz-ankmi; u

i) sammumeHHas opma JOOM M3 BHIIeYKaB3aHHHX X7-TpYyII;

opM YyCJOBUM, uUTO, ecqau X1 npucyrcrByeT Kak N(CHs)2, m X3

IPUCYTCTBYeT Kak
NH

=NH N\ P
HoN '%’N\ N N, +
%-N >s=NH2
NH

O nnu

4

70 X7 He OpencTaBJgeT CoOOWV MIUISPUIVHMII;

npuuyeM X8 BHOMpAKRT U3:

a) -L1-CA;

b) -L1-dCA;

c) —-L1-COCH2 (R*4)

d) -L1-COCH (R*) NHCO2-aJaxmi;

e) -OR5, mpmueMm R®> m R1? coBmecTHO 00pasyoT LMKJI;

f) szamumeHHas dopma JOOOM M3 BHIIeyKa3aHHHEX X8-TpPYyII;

Kaxneli Rl HesaBuMcuMMO mOpencTaBJisgseT coBo¥ aToM BOOOpOIa,
AJIKMJI, WX [NPOHMKAKIMY B KJIETKY IIelITHI;

Kaxmeli R2 Hes3aBUCHMMO IpencTaBjysgeT cobor Ci—-Ciz—alKui, WIn,
HeoO4g3aTeJIbHO, Korma nBa R?2 npepmcrabBigonT Ci—Ciz—alIKMJI, TO OBa R?
COeIMHEeHH C oOfOpa30BaHMEeM TIeTepOlMKJIMUeCKOTO KOoJblla;

KaXxIOelM R3  HesaBUMCUMMO IOpedcTaBJigeT cobom  Co—-Cig—aJIKWII,
AJIKEHWJI, WM aJIKMHWII;

KaxOeli R?Y HesaBMCHMMO IpencTaBJIgeT cofol aToM BoOmopoma,
AJIKMJI, TUOPOKCUMAJIKUII, CYJIbOTUOPWMIIAIKNII, WM apWuJIaJiKnII;

KaxIOeld R® Hes3aBUCHMMO IIpeldcTaBjdeT coboi Ci—Ciz—aJIKMiI;

KaxIOel R® HesaBMCHUMO HOpelcTaBjideT coboi aToM BOOOpOIda WK
C1—-Ci2—aJIKWMII;

L1 BuOupawnT uU3:



WAy § Wi p
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'g—QLL“ L*—Q?-5-
f) Y

—_ _Q1@_ —_—

g) ;

[IpUYEM :

Kaxoeld Q! m Q? B KaxmoM cJiydae BHOUpaoT M3 C¢BA3M, —-0- WK -
N(R6)—

KaxOeli El  HesaBMCHMMO BHOMPalT HeoOS3aTeJIbHO 3aMelleHHOM
APUJIILHOM WMJIM HeoOA3aTeJIbHO 3aMelleHHOM TeTepOoapMJILHOM TPYIINH;

Kaxneli E2 Hes3aBUCHMMO IIpencTaBJjsgeT cobor Heobda3aTelJIbHO
3aMelleHHYI0 as30TcolepXallyld I'eTepOapUIIbHY I'PYIILY ;

kKaxoei LY m L® B KaxXgoM cJydyae He3aBUCKMO IIPedCcTaBJISOT
CBA3b, HeoB4g3aTeJIbHO 3aMelleHHYI C1-Ce—aJIKMUIILHYIO, MJIN
HeoOd3aTeJIbHO 3aMeleHHYID I'eTepOalIKMJILHYID TPYIINny; U

m, p, qd, S, “ t KaxOwli He3aBUCUMO COCTaBJisgoT 1-4.

2. CoeIuHeHMVe IO II.1l, B KOTOPOM IIO MeHbIleM Mepe oIomH X

BHOMpPAT MU3:

_g_\_/} § Vo_ \_/_\_>7
Lo 10 oS



278

O O sy

—2—N N - N

\_/ OH, \_/ \N/NH,
7T

Q N /
OH =N

3. CoemmHeHMe IO II.1l, B KOTOPOM IIO MeHbIEeM Mepe oamH X
npencTaBjsgeT cobom cobort -Ll-TeTepoUuMKIMJI ¥ B koTopoM Ll
BHIOMpPAT U3:

R6
O+ O 04
, n .

4. CoenmHeHMe 10 TII.1l, B KOTOPOM IIO MeHBIEeM Mepe OoauH X

BHOMpPAT MU3:
% _/ 3
__/

+O-Q OO +0O-Or
OO FO-O

O+ O 1O
+O-4, +O-C

5. CoemmHeHMe 1o mn.l, B KOTOPOM IIO MeHbIeN Mepe OOMH X
BriOupanT u3 —-N(R!) -ankuiaeH-CNH-NH2, -N (RY) —ajgkmieH-N (R1) 2, -
N (R1) —anxmiieE—-N (R?) 3, -N (Rl) —aJxuIeH-TeTepOUnKIINI, -N (R!) -
ankmieH-N (O) (R2)2 m -N(R!) —ankmiaen-NH-CNH-NHz.

6. CoemuHeHye 10 1.1, B KOTOPOM IIO MeHbIEW Mepe oIMH X
BHOUpanT M3 -Ll-rerepoapwui, -Ll-anxkuieH-TeTepoapwui, -Ll-apuieH-

TreTepoapui, -L1-CO-alIKMJIEH-TeTepoapnl, -L1-CO-aJIKeHUJIeH—



279

reTepoapui, -L1-CO-apuiieH-TeTepoapwui, -L1-CONH-aJKnjIeH—
TreTepoapui, -L1-CONH-apuiieH-TeTepoapwui, -L1-S0z-ajkuiieH-
reTepoapuli, -L1-SOz2-apujieH-TeTepoapuil.

7. CoemmuHeHMe IO II.l, B KOTOPOM IIO MeHBIIEM Mepe oIoMH X
nopencrasjsgeT coBor -L1-CO-ajKW.

8. CoeIMHeHue nmo JmdomMy wm3  1.m.l1-7, B KOTOpPOM 75
npencTaBJisgeT cobon - (L) = (R1%); KaX OB Y He3aBUCUMO
npencraBjgeT coborm O, NH, mim NRIO; kaxpeli W npemcrTapiigeT coBom
O; xaxoet R! He3aBUCHMMO IIpedcTaBJigeT cobo¥ aToM BomOopola WU
aJIKMJI; KaxOoel R?2 Hes3aBMUCHUMMO OpencTabjsgeT cobor Ci—Ciz2—alIkuil; U
KaxOeil X He3aBUCHMMO BHOMpalT u3 X1, X2, X3, X4, X5, X6, X7, wiu
X8.

9. CoeruHeHMe 1o JwoboMy M3 II.I0.1-7, B KOTOPOM KaxIowli Y
OpencTaBJsgeT cobol O M KaxOouy W npelcTaBJigeT codom O.

10. CoemuHeHMe 0o JmoboMy U3 TII.I.1-9, B KOTOpoM RI3

npencraBjgeT cofol HeoBS3aTeJIbHO 3aMeleHHYD TprdeHMIIME TUIILHY0

TPYIIy .
11. CoemmHeHMe 110 JobdoMy M3 1.11.1-10, B koTopoM G?°
5
O B
nperncrTaBjisgeT cobomn e n 75 npencrariger cobom - (Lil) -
(R13), B KoTOpOoM  C2-Czp—aJIKMJIOKCUKAPOOHMII BHIOMpPAIT nus3 -
C (=0) OCH2CH20H, —C (=0) OCH2CH20CH2>CH20H W -

C (=0) OCH2CH20CH2CH20CH2CH20H.

12. CoemubHeHme 1o 1.ll, B KoTOpOM Z° mnpencTaBJjgeT coBou
O—P—N N @) 0
oo N v NS oy

I[Io DOBepeHHOCTHU
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I:I MOCJICAYOIMUE JOKYMCHTEI YKA3AHBI B PO JODKCHU U

«T» - Goee MO3MHMUIA JOKYMCHT, OITy OJIMKOBAHHBIH ITOC/IC AATHI IPHOPUTETA H
[IPHBEACHHBIH I MOHAMAHI H300PSTCHI

«X» - HOKYMCHT, UMCIOINUiT HAnOO0JIee OIM3K0C OTHOMICHHUE K MPCAMETY HOUCKA,
MOPOYAINHAI HOBH3HY HIH H300PeTaTe/IbCKIil YPOBCHB, B3ATHIH B OTACIBHO-
CTH

«Y» - HOKYMCHT, HMCIOINUiT HAnOO0JIee OIM3K0C OTHOMICHHUE K MPCAMETY HOUCKA,
MOpOYAaInHii H300PeTaTeNbCKALl YPOBSHD B COUCTAHNH C APYTUME JOKYMCH-
TaMH TOII Jke KaTerOpHK

«&» - MOKYMEHT, SBIITIOMANCA TATCHTOM-aHATIOTOM

«L» - JOKYMEHT, IPUBCACHHBIH B OPYIUX IELIX

* OcoOBIe KATCTOPHI CCBUIOMHBIX JOKYMCHTOB:

«A» - DOKYMCHT, OLPCICIHIFOIIUA OOIIHH YPOBCHD TCXHHKH

«D» - DOKYMEHT, IIPUBCACHHBIN B €BPA3HICKON 3a4BKE

«E» - Gomee paHHMIT JOKYMCHT, HO OIMYOJIHMKOBAHHBIA HA JATY IIOJAYH

eBpa3miicKoil 3aABKY M IIOCTE HES

«O» - MOKYMEHT, OTHOCSINUHCSA K YCTHOMY PACKPBITHIO, SKCIIOHHPO-
BAHHIO B T.1.

"P" - IOKYMEHT, OIlyOJIMKOBAHHEIN IO JATHI IIOJAYH ¢BPa3HiiCKON
3a4BKH, HO IIOCJIC AATHI HCIIPALIMBACMOr0 npuopuTeTa”

Jlata mposeacHus narentroro noucka: 18/03/2021
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