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OIIMCAHUE WM3OBEPETEHNA

2420-552257EA/085

TETEPOLIMKIIMUECKUE AMMIBI, I[IPUT'OIOHBIE B KAUYECTBE MOIOVIIATOPOB
BEJIKOB

PoOcTBeHHHE BasIiBKU

HacTodmas 3adBKa MUCIOpallMBaAaeT [IPUOPUTET IIpelBapUTeJIbHON
3agBKM Ha ImaTeHT CIIA N 62/319358, mnomaHHOoM 7 anpeynsa 2016 rozna,
npenBapuTesbHOM 3agpku CIIA W 62/461301, nomanHuHOoM 21 oderpasng 2017
Toma, W TIpeIBapUTeJIbHOM 3agBku CIA N 62/461975, momaHHOM 22
beppasg, 2017, colepXaHMe KOTOPHX BKJIOUEHO 3IeChb IIOCPENCTBOM
CCHUIKM B MX IIOJIHOM OOBeMe.

O6nacTe TEeXHMKM, K KOTOPOM OTHOCHUTCH HuB0OpeTeHMe

HacTodmee m300peTeHMEe OTHOCUTCA K IeTEePOLUKIIMUECKMM aMunaM,
KOTOpPEE [NPUIOOHEL B KaueCTBe MOIOYJIATOPOB TpaHCMeMOpaHHOTO OeJka
173 (TMEM173), KOTOpPHM Takxe M3BecTeH kak STING (CTUMYyJIATOP
TeHOB MHTepdepoHa) M crocobaM MX [NOJIYUYeHUSA U IIPUMeHEHUAd.

YpOBEeHE TEeXHUKU

[IOBBOHOUHEIE IIOCTOSHHO HaXOOATCSA OO YTIPO30M IPOHUKHOBEHMUS B
X OopTraHM3Ma MMKPOOPTAaHM3MOB, ¥ Yy HMX PasBUIMCE MexXaHU3ME
VMMYHHOM — 3allMTH  OJA  SJAMMMHAUUM  MHOEeKLUMOHHHX  IIaTOT'eHOB. N

MIJIIEKOIIM T alomrX 5Ta VMMYHHa#Aa CHrCTeMa cocrTomT ™3 IBYX 3BeHbEeB:

BPOXIEHHOTO MMMYyHUTETa WM aIOalTUBHOTO VMMYyHMTETa. BpOXIeHHAS
VIMMYyHHAa 5 crucTeMa ABJISETCHA  II€PBOM  JIMHMEW  3aluTH, KoTOpasd
VHULIMVPYETCSA INaTTepH-paslo3HalmmuMy pelenTopaMu (PRR), KOTOpPHE

OBDHaAPYyXMBAKT JIMTaHOE M3 I[DaTOTEeHOB, a TaKXe acCCOLUUMMPOBAHHEE C
IIOBpexXIeHeM MOJIEKYJIApHHEe CTPYKTypH (Takeuchi O. et al., Cell,
2010: 140, 805-820). UMoeHTMOMUIMPOBAHO BCe BO3pacTaKlee UMCIIO
BSTUX PEeLenToOpPOB, BKJIIOUA g Toll-ntomo®HEE PeLEenTOPH (TLR),
PEeLEeNTOPH JIEKTMHOB C-THIIa, PeLenNToOpH, IOONOOHEEe NPOOYKTY TeHa-1
(RIG-I), MHIYIUPYEMOMY peTruHOEeBOM KMCJIOTOM, 171 NOD-1r1ogoOHEIE
peuenTtopu (NLR), a Takxe p»pByxlernodeuHele JHK-ceHCOpPE. AKTHMBalMAg
PRR mOpuMBOOMT K IOBHIIAKIEN pPeryJdluM T'eHOB, YU4acTBYKIINX B
BOCHAJUTEJILHOM  peakluu, BKJIlOUAA TeHH MHTepdepOHOB  TUIA 1,
NIPOBOCHAJIMTEJNILHEX  IIUTOKMHOB M XEMOKMHOB, KOTOPHE  [IOOAaBJIST
PeryiMKalMe [IaTOTeHOB UM CIOCODOCTBYKT alalTHBHOMY MMMYHUTETY .

Bejiok—amantep STING (cTuMyJidaTop TI'€HOB MHTepdepoHa), Takxe



M3BeCTHEM kKak TMEM 173, MPYS, MITA m ERIS, ObUI MOEeHTHOMLUMPOBAH B
KauecTBe LeHTPpaJIbHOM CUTHAJLHOM MOJIEKYJIHL B ofOecllieueHUMM OTBeTa
BPOXIEHHOM MMMYyHHOM CHCTEeMH Ha IMTO30JIbHEHE HYKJEMHOBHEHE KUCJIOTEH
(Ishikawa H. and Barber G.N., Nature, 2008: 455, 674-678;

W02013/1666000) . AxTmBauma STING HOPMBOAMT K I[IOBHIIAKIEN pPeTyJISInUNr
nyrTerr IRF3 m NFkB, uTO, B CBOK ouUepelb, IOIPMBOOUT K MHIYKIUU

uHTepbepoHa-f ¥ IOpyIUxX LMTOKMHOB. STING wuMeeT KJOUeBOe 3HAaUeHME
OJid oBecliedeHMI OTBETOB Ha LUMTO30JIbHYK [HK MnmatToreHa WIM XO34MHA,
17 HeOOBUHEIE HYKJIEMHOBEIE KMCJIOTEHL, Has3bBBaeMHe LUUKJINYEe CKUMU
ouHykrJeoTumamm (CDN) .

Bruauajie CDN OvbUIM MIOEHTHUOUIMPOBAHEL B KadeCcTBe OakKTepMralibHEX
BTOPUUHEIX MEeCCEHIXEepPOB, OTBETCTBEHHEIX 3a pPeryJssaumo
MHOTOUMCJIEHHEHX OTBETOB B IIPOKAPMOTHUUECKOM KJeTKe. BakKTepualibHEE
CDN, Takue Kak c-di-GMP, IpenCcTaBJIAT cobom CHUMME TPUUHEIE

MOJIEKYJIE, XapakTepusywomyecs OByMA 3'-5'-dpocdonns>dMpHEIMM CBSA3AMMA.
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c-di-GMP CGAMP

lpamaga axkTuBaumga STING OaxkTepumasibHeMKM CDN  HemaBHO  OBUIA
IIOATBEePXIeHa C TIIOMOMBI PEeHTIeHOBCKOM KpucTaJjuioTrpadum (Burdette
D. L. m Vance R. E., Nature Immunology, 2013: 14, 19-26). Takum
oBpasoM, OakTepualibHEle CDN M MX aHaJIOTM IIPUBJIEKJIIM K ceBe MHTepec
B KauecTBe I[IOTEHIMAJILHHX BaKUMHHHX aNObBloBaHTOBR (Libanova R. et
al., Microbial Biotechnology 2012: 5, 168-176; W02007/054279;
Ww02005/087238) .

[lozoHee oOTBeTHad peakUMd Ha LUMTO30JIbHYK IOHK Ovla THaTeJILHO
uccyenoBaHa, ¥ OBJIO IIOKa3aHO, UYTO OHa BKJKUaeT I'eHepaluio, IIpU
yuyacTuy oGepMeHTa, Ha3HBaeMOT'O CHMHTeTa30M LIUKIMYeckoro GMP-AMP
(cGAS, paHee M3BECTHYIO Kak Ceorfl50 MJIIN MB21D1), HOBOM
CUTHAJIbLHOM MOJIeKyJIHL CDN MJIEKONUTAKMeT0, UWISHTUPUIIMPOBAHHOM Kak

cGAMP, KoToOpada 3aTeM AKTUBUPYET STING. B oTJINume oT



OakTepraJbHEIX CDN, cGAMP ABJISETCSA HeCUMMMEeTPMUHOM  MOJIeKYJION,
XapaKTepus3yomencsa cCMemaHHeMm  2',5'-  wm 3',5"-dochonmmdmUpHEIMUA
CBA3AMUA (Gao P. et al., Cell, 2013: 153, 1094-1107) .
BzauMonmecTBHUE CGAMP (IT) co STING TaKxe OBLIIO [IOKasaHo
PEHTTEeHOBCKOM kpucTaJuiorpaduerr (Cai X. et al., Molecular Cell,
2014: 54, 289-296).

VuTepdepor OBl  BIEPBHE OIMCaH B KaueCcTBe COeOMHEHUd,
KOTOpOe MOXeT 3allMiaThk KJIeTKM OT BUPYCHOM MHOekuuu (Isaacs &
Lindemann, J. Virus Interference, Proc. R. Soc. Lon., S. Biol.
Sci., 1957: 147, 258-267). Y deJjloBeka UHTepbepOHH THUIla 1
IpeICTaBJIAIT CODOM CEeMeMCTBO POLOCTBEHHEX O0OeJIKOB, KOIMPOBAaHHHX
TeHaMX B XpoMOcoMe 9, ¥ KOTOPHE KOIUPYIT, I[IO MeHbIleM Mepe, 13
n3o0@opM MHTepdepoHa aJbda (IFNa) m oImHYy u3000opMy MHTepdepoHa
BeTa (IFNB) . PexoMOMHAaHTHLI IFNa OBLT [I€PBEM oOMLIMAaJIBEHO
pas3pelleHHEM BUOJIOTNYEe CKYM TepaleBTUYeCKUM CpeICTBOM "
ofecrneurBalJl BaXHYKL TepallMi IIPM BUPYCHHEX MHOeKUMAX M pake. Kak wu
npaMasd IIPOTUMBOBMPYCHAasa aKTMBHOCTE Ha KJEeTKax, M3BEeCTHO, UYTO
MHTepdepOoHH ABJIARTCA 50OEKTHMBHEIMKM MOOYJIATOpaMy MMMYyHHOT'O OTBeTa,
BO3OEMCTBYSA Ha KJIETKM MMMYHHOW CUCTEMH.

BeeneHue HM3KOMOJIEKYJIAPHOTO COeIVHEHN S, KOTOpoOe MOXET
MOOYJIMPOBATE BPOXIESHHBI MMMYHHBI OTBET, BKJIOUAS AaKTHMBALUD WK
MHTUOMPpOBaHMe TIMIPOOYKLIMM MHTepdepOoHa Tula 1 M IPYITUMX LIUTOKMHOR,
MOXET cTaThb BaXHOMU cTpaTeruen JIeueHUs VI NIPOdUIIaKTUKM
3aboJieBaHUM UYeJloBeKa, BKJUAasa BMPYCHHE MVHOEKUMM U ayTOUMMYyHHHE
3aboJleBaHuAg. OaHHBEIM TUO MVMMYyHOMOIYJMPYKIEN  CcTpaTeTuM  VMEeT
IoTeHIMaJl OIS MISHTHUOMKAUUM COeOMHEeHUWM, KOTOpHe MOTYT OHTH
[IOJIe3HE He TOJIBKO IJIS BPOXIEHHOT'O MMMyHUTeTa IIPM MHOEeKLIMOHHEX
3aboJieBaHMAX, HO TakXe U IIOpu pake (Zitvogel L., et al., Nature
Immunology, 2015, 15 (7), p405-414), ajyepIuueckux 3aboJjieBaHMAX
(Moisan J. et al., Am. J. Physiol. Lung Cell Mol. Physiol.,
2006: 290, ©L987-995), HeMpomereHepaTHBHHX 3abdoJieBaHMAX, TaKUx
Kak OOKOBOM aMMOTPOOUUECKUM CKJIEPO3 UM pacCCesHHHM CKJIepo3 (Lemos
H. et al., J. Immunol., 2014: 192 (12), 5571-8; Cirulli E. et
al., Science, 2015: 347 (6229), 1436-41, Freischmidt A., et al.,

Nat. Neurosci., 18 (5), ©31-6), OPpYTUX BOCIIaJIMTEeJIbHBIX



COCTOSAHMAX, TaKMxX KaK CHHIPOM pa3OpaXeHHOTo KumeuHuka (Rakoff-
Nahoum S., Cell., 2004, 23, 118 (2): 229-41) wm B KauecTBe
BaKUMHHHX alBOBaHTOB (Persing et al. Trends Microbiol. 2002: 10
(10 Suppl), S32-7 m Dubensky et al., Therapeutic Advances in
Vaccines, ony®JMKOBaHHHE B MHTepHeTe 5 ceHTabpsa 2013 r.).

STING mMMeeT BaXHOEe 3HaUeHMe IJIA 3allMTE XO034AMHa OT MUKPOOOB,
BKJIOUAA 3amuTy oT ITHK- m PHK-comepXamlmMx BUPYCOB U 0OakTepu (cCM.
Barber et al., Nat. Rev. Immunol., 2015: 15(2): 87-103, Ma wu
Damania, Cell Host & Microbe, 2016: 19(2) 150-158). VY BHUPYCOB,
OTHOCAMMUXCSA K ceMeMcTBaM Herpesviridae, Flaviviridae,
Coronaviridae, Papillomaviridae, Adenoviridae, Hepadnaviridae,
Ortho- m Paramyxoviridae wm Rhabdoviridae, pas3BUIMCE MeXaHW3ME
MHTUOUPOoBaHsas STING-oIoCpeOoBaHHOM MHNPOOYKUMM MHTepbepoHa Tumna I
M VYKJOHEHMS OT MMMYyHHOT'O Hansopa xo34amHa (Holm et al., Nat.
Comm. 2016: 7: 10680; Ma et al., PNAS 2015: 112 (31) E4306-
E4315, Wu et al, Cell Host Microbe 2015: 18 (3) 333-44, Liu et
al, J. Virol. 2016: 90 (20) 9406-19, Chen et al., Protein Cell,
2014: 5 (5) 369-81, Lau et al., Science, 2013: 350 (6260) 568-
71; Ding et al., J. Hepatol., 2013: 59 (1) 52-8; Nitta et al.,
Hepatology, 2013 57 (1) 46-58, Sun et al., PloS One, 2012: 7 (2)
e30802, Aguirre et al., PloS Pathog, 2012: 8 (10) e1002934;
Ishikawa et al., Nature, 2009: 461 (7265) 788- 92). TakxuMm
obpasoM, akTuBauusa STING HeOOJILIIOV MOJIEKYJIOM MOXeT OBTL I10JIe3HOM
OJIA JleueHUd BTUX MHOEeKUMOHHHX 3aboJieBaHUM.

HanpoTme, IIOBHIIEHHAad M IIPOJIOHTMPOBAaHHAaA IIponykumua IFN Twuia
I CcBsA3aHa c PAa3JIMUHEIMM  XPOHUUECKUMM  MHOeKUMIMU, BKJIOUA S
VMHOeKIVM, BH3BaHHHe MUKoODakTepuamu (Collins et al., Cell Host
Microbe, 2015: 17 (6) 820-8); Wassermann et al., Cell Host
Microbe, 2015: 17 (6) 799-810; Watson et al., Cell Host Microbe,
2015: 17 (e) 811-9), opa”Humcesgnamn (Storek et al., J. Immunol.,
2015: 194 (7) 3236-45; Jin et al., J. Immunol., 2011: 187 (b5)
2595-0601), xjgammouammu (Prantner et al., J. Immunol., 2010: 184
(5) 2551-60; nmazsmomuamu (Sharma et al., Immunity, 2011: 35 (2)
194-207 m BMUY (Herzner et al., Nat. Immunol., 2015 16 (10) 1025-
33, Gao et al., Science, 2013: 341 (6148) ©903-6. AHaAJOTUUHEM

O@paBOM, M30BEITOUHA A IIPOOYyRKIMA MHTepd_)epOHa TUa 1 BCTpedaeTCd Yy



NaumMeHTOB co CJIOXHBIMIM bopmMamMm Ay TOMMMYHHOTO 3ab0JIeBaHnA.
PesyJIbTaTH TeHeTUUeCKMX MCCIeIOBaHuM Yy Jiodel, U 5SKCIepUMMEeHTH Ha
XMBOTHEIX MONOEJIAX MNOOTBEPXIAKT ITUIOTe3y O TOM, UTO MHIUOUPOBaAHUE
STING HODpMBOIMT K CHWXEHMIO NPOOYKUMM MHTepdepoHa Tuna I, UTO, B
CBOK OUepenb, KOHTPOJMPYET ayTOMMMYHHHEe 3aboJjieBaHusa (Crow Y.J.
et al., Nat. Genet., 2006; 38 (8) 38917-920, Stetson D.B. et
al., Cell, 2008; 134 587-598). CinenmoBaTeJIbHO, UHIUOUTOPH STING
ofecreunBamwT JleueHue IauMeHTOB c XPOHUUECKOM IponyKUMen
MHTepdepoHa TUIa 1 ¥ [OIPOBOCIAJIMTEJIBHHX LIUMTOKMHOB, CBS3aHHOM C
MHEe KL AMI ZNgRZN CJIOXHBIMIM ay TOVMMY HHEIMI 3a00JIeBaHUAMA .
AjiylepruueckKkue 3aboJieBaHmA aCCOUMMPOBAHEL C Hapylle HHEM Th2
VMMYHHEIM OTBEeTOM Ha ajJulepr'eHel. OTeBeTHHe ThZ2 peakumm cCBS3aHH C
IIOBHIMEHHEIMM YPOBHAMM 1gE, KOTOpHE UYepes ero BO3OEeMCTBME Ha
TYUYHEE KJIETKM I[IOBHIIAKT IUIEPUYBCTBUTEJILHOCTE K ajijlepr'eHaM, UuTo
OpMUBOOUT K  PasBUTUL CHUMITOMOB, HabJogaeMelx , Halpumep, npu
aJlJIepTMUYeCckKoM PUHUTE M acTMe. Y 3IO0POBHX JIOOEeM MMMYHHHM OTBEeT Ha
aJjylepreHsl sABJgeTcda OoJee cOajlaHCUPOBAHHEM CO CMemaHHBM Th2/Thl
OTBETOM M OTBETOM PEeIYJIATOPHEX T-KJIeTOK. IloKasaHO, UYTO MHOYKLIUI
VHTepdepOHOB THUIa I NOPUBOIUT K CHIWKEHMIO OPOOYKIMM LUTOKMHOB Th2-
THUIIa B JIOKAaJILHOM cpeme M crocobcTByeT MHIOYKIMM Thl/Treg oTBeTOB.
B 5TOM KOHTEKCTEe MHIOYKIMA MHTEepOepOHOB  THUIIA I, HallpuMep,
akTuBauma STING, MOXeT NPMHECTHM IIOJIb3Y I[IPU JIEUeHUM aJJIepI'MueCKUX
3abojieBaHMM, TaKuMx KaK acTMa U aJjiJlepI'Mueckuit puHuT (Huber J.P.
et al., J. Immunol., 2010: 185, 813-817).

BeUlO I[IOKasz3aHoO, 4YTO COeIMHEeHWUHd, KOTOpHEe CBA3mBaknTcd CcO STING
¥ QYHKUMOHMPYIT B KauecTBe alOHMCTAa, MHIOYLUUPYIT MHTepdepPOHBE TuUlla
I wm »OpyrrMe LUUMTOKMHE IIpM MHKyOalumM C dejioBeueckuMym  PBMC.
CoellMHeHVA, KOTOPHE MHOYLUMPYIT UeJIOBEeUeCKMre MHTepPOEepPOHE, MOTYT
OBITL IIOJIE3HBEIMM B JIeUEeHUM PAa3JIMUHEIX pPacCTPOMCTB, HaIpuUMep, B
JleueHUun aJJIepIUUeCKUX 3aboJjieBaHUM u OIpYyITmUx BOCHAJIUTEJIb HEIX
COCTOAHUM, HaIpUMep, aJJIepI'MUuecKoT0o PMHMTa W AacCTMB, JeUueHUU
MHOEKIMOHHBIX 3aboJjyieBaHuUM, HelpoIeTreHepaTUBHEX 3aboJyieBaHUM,
IpelpakKoBHxX 3abojieBaHMM ¥ pakKa, UM TakKxXe MOT'YyT OBTHL IIOJIe3HH B
KauecTBe UMMy TeHHOM KOMIIO 3ULIUU I BaKIMHHEIX aAOoBoOBAHTOBR.
CoelMHeHMHA, KOTOPHEe CBA3HBaALTCA coO STING, MOTYT QYHKIMOHUPOBATH

B KauecCcTBe AHTaTr'OHNMCTOB n MOTYT OBTE ITIOJIE 3HEL B JIeUeHWI,



HaIpUMep, Ay TOUMMYHHEIX 3aboJIeBRaHUN . [lpenycMaTpUBaeTCH, UTOo
HallequBaHMe Ha STING aKTUBUMPYRIMMM WM MWHIUOUPYMVMKY aTl'eHTaMU
MOXeT OHTE I[IepCHeKTHBHEM IIOAOXOIOOM IJId JeudueHud 3aboJiIeBaHUM U
COCTOAHUM, IIPU KOTOPHX 2ddekTVMBHa MOOyJaAuUMsa Oyt IFN Tuna I,
BKJIIOUA A BOCIIaJIMTeJILHEE, ajilepruueckue u AYTOUMMYyHHEIE
zaboJjieBaHmA, VHOEKLMOHHEE z3aboJjieBaHm4, pak, npenpakoBHe
3afb0JIeRaHNMs, UM B KaueCTBe UMMYyHOTEeHHOM KOMIO3MIUIUM WJIM BaKLMHHEX
aOEOBaHTOB.

[lpy pake KOXU UM PAa3JIUMUHEIX BUPYCHEX MHOEeKUMAX KOXM CO3TaeTcd
ocoBada MMMYyHHad cpena, M akKTMBalMgd MEeCTHOTO MMMYyHHOI'O OTBeTa Ha
ouaru IOopaXeHmAa MOXeT OBThL aKTyaJIbHBEM TepaleBTUUeCKUM I[IOOXONOOM.
AT OHUCTEL STING MOTYT MCIIOJIE30BATLCHA oJid JieueHn4d BUPYCHEX
BoponmaBoK, IIOBEPXHOCTHEIX  3JIOKAUECTBEHHHX 3afoJieBaHUM KOXU U
npenpakoBHX AKTUMHUYUECKUX KepaTo30B. [TocpencTBOM OBOMHOTO
MexaHu3Ma OeMcTBMa akTuBauusa STING (HanopuMmep, C IIOMOUWIBID HOCTaBKU
IJIaCTHPEM C MUMKpPpOMIVIaMM WM IIpellapaTa OJd MeCTHOI'O I[IPUMeHeHUd),
MOXeT MCIOJIB30BaAThECA IJIigd KOHTpoJsid HPV  HemocpeOCTBEeHHO Uepes
IpOonoyKLUMIO MHTepbepoHa TuHNa I C ero OPOTUBOBMPYCHOM aKTMBHOCTBI U
KOCBEHHO IIyTeM YCWUJIeHMA  amalTHMBHOTO MMMYHHOTO OTBeTa  HIUXe
AKTUMBALMM BPOXIEHHOM MMMYyHHOM CUCTeMB. AToHMCT STING MOXeT
AKTUBMPOBATE BPOXIEHHHM MMMYyHHHEI OTBEeT B ouare IOpaXeHUsa U
pPeryiauMpoBaThk T-KJIETOUHEM OTBET MIPOTMB HPV.

HemaBHO  IIOJIYUeHHEEe  IOaHHEEe CBUIETEJIbCTBYRT O  TOM, uTo
CIIOHTaHHasAa akTuBaumda oyt STING B Pe3sUMOEHTHEX B OIYXOJAX
OEHIPUTHEX KJeTKaxX IIPpUBOOUT K HOponykKumy IFN Ttuna I ¥ aZalTHUBHEM
VMMYHHEIM OTBEeTaM IMIPOTHUER oOnyxoJjet. KpoMe Toro, akKTHMBalMAa 3TOTO
IyTV B aHTHUIeHIIpe3eHTUPYIIMX kJeTkax (APCs) B MMKpoOCpele OIlyXOJU
IPUBOOUT K TOCHeAyKnleMy IpaMMpOBaHMi T-KJETOK Ha CBSA3aHHHEHE C
OIIyxoJiblo aHTureHH (Corrales and Gajewsli, Clin. Cancer Res., 21
(21); 4774-9, 2015).

B MexOyHapOIHHX I[IaTeHTHHEX 3adBkax WO 02014/093936, WO
02014/189805, Ww02013/185052, Us2014/0341976, WO 2015/077354,
PCT/EP2015/062281 m GB 1501462.4 pPacCKPHTH HEKOTOPHE IUKINUECKUE
OMHYKJIEOTUOEL M UX  [IPpMMeHeHNE B  MHIOYLUMM  MMMYHHOTO oTBETA
rnocpencreoM akTuBaumum STING.

CoeoMHeHMA I[I0 HacCTOodlleMy MBO@peTeHMIO MOIOYJIMPYIT aKTUMBHOCTEB



STING u, COOTBETCTREHHO, MOTYT OKa3HBaThH TIOJIE3HOE
TepalleBTUUECKOe HOeMCTBMe B JeueHuM 3abojieBaHUM, PacCcTpOMCTB
U/UIW COCTOAHUNM, [PV KOTOPHEX MoAayJdauus STING (CcTuUMyJISTOpa T'€HOB
MHTepbdepoHa) ABJIAeTCA II0JIE3HOM, HallpuMmep, o JleueHuAd
BOCIIaJjIeHnd, aJIIIepIMueCcKmUx u ay TOMMMYHHEIX 3aboJIeBaHUN,
MHOEeKUMOHHHX 3aboJieBaHUM, pakKa, IOIpedpaKoBHX 3aboJieBaHUM, U B
KauecCcTBe BaKIMHHEIX aObBOBaHTOB.
CymHOCTE MBOoOpeTeHUs

NzobpeTeHne OTHOCUTCH K COeIMHEHUIO bopMy JIEL (I-N):
R4
R14

XN \
RoL P N\>—NH N—y
|

RA1 RB1 @) R15

/ \\ RC1
A)q B)r \
\ / ©)s

RA2 TBZ

AN N
51l
R | P N;}——NH N\\|N

RS @) R17

Toe:

q paBHO 0 mm 1;

r paBHo 0 mim 1;

s paBHO O mium 1;

roe gtr+s=1 wiam 2;

Korma g paBHO 0, To RA m R* kaxmull He3aBUCKMO MIpPencTaBjgerT
H, aToM TaJloTeHa, TUIOPOKCH, -0-P (0) (CH) ,, -0-P(0) (RIR%),, -

N (R®) (Rf), -CO,Rf, -N(Rf)CORP, -N(RY)S0,(C;-Cianxmin)-N(R®) (Rf), -

N (RY9) CO (C,-Caamnrmi) -N (RP) (Rf), HeoBsa3aTeLHO 3aMelle HHEM
(C1-CsaJgikmii) , HeoOsa3aTeJIbHO 3aMelleHHHEM (C1—CsaJIKMJI) OKCHU—,
Heo®g3aTeJIbHO 3aMellle HHEN (C1-CsaJIKMII) aMMUHO— " Heo®ga3aTeJIbHO

3aMelmeHHe (Ci—-Cgalikmil) (C,—C,alIkMiI) aM1MHO—,



roe (C1—-CeaJikmi) yKasaHHOTO HeobOsa3aTeJIbHO 3aMemeHHOTO
(Ci-Csagyikma) , HeoOsa3aTeJIbHO 3aMeleHHOT O (C1—CsaJIKMJI) OKCHU—,
Heo®Aa3aTeJIbHO  3aMemeHHOTO (C1-CgaJIKMJI) aMMHO—- UM  Heo043aTeJIbHO

3aMemeHHoTo (Ci—Cganyikmi) (C1—-C4alIkKMJI) aMMHO—- HeoOa3aTeJIbHO 3aMelleH
1-4 zamecTuTesJaAMM, I'Ie KaxXIhll He3aBUCKMMO BHOpaH M3 IuIpokcu, -0-
P(0O) (OH),, =-0-P(0) (R'R'!), C;-Chqamkoxcu—-, -N(R®) (Rf), -CO(REf), -
CON (R®) (Rf), HeoOda3aTeJIbHO 3aMeleHHoTo  peHumIa, HeoOda3aTeJIbHO
3aMemeHHOTO 5-6-uJjIeHHOTO TeTepOoLUMKIIOaJIKMIIa u Heo6sa3aTesIbHO
3aMeleHHOTO 5-0-UJIeHHOTO reTepoapwuia, roe YKa3aHHEMN
HeoOa3aTelIbHO 3aMelleHHBE (QeHMJI, 5-6-UJIeHHBEM TeTepOLUMKIIOAJIKUII WMJIU
5-6-UJIeHHE TeTepoapuyl HeoOA3aTeJIJbHO 3aMemeH 1-4 3aMeCcTUTEeIIAMA,

TIe KaxXIeM He3aBUCUMMO BHOpaH M3 aToMa TIaJloreHa, Iuapokcu, -0-

P(O) (OH) 5, -0-P (0) (RIRY) 5, aMUHO, (C1-CgaJIKUII) aMUHO—,
(C1-Cgagikmi) (C;—-CgaJIKMJI) aMUMHO—, - (Ci—-Cgayxmi) —NH,,
rajioreH (C;—CgaJIKWJI) , runpokcu— (C,;—Cyajxkmi) —, - (Ci—-Cyanxmi) —O-
P(O) (OH),, - (Ci;-Cyamykui)-0-P(0) (R'R'),, rasorex (C;-Cjankokcu)—, Ci-
C4aJIKOKCU-, TITUIOpPOKCHU- (C,—Cjayikokcu)—, - (Cy,-Chankoxcu)-0-P (0) (OH),,
- (Cy—-Chankokcu) —0-P (0) (RIR'Y),, -C;-Cjankmi- (C,-Cjalkokcu) mjam Ci-—

CjiaJiIkokcu— (C;—Cy aJIKOKCH) —;

korma r paBHo 0, To RB® n RP? kaxnull He3aBMCUMO OpeIcTaBJideT
H, HeobsA3aTeJILHO 3aMelleHHBIM C1—CgaJikmii, rajioreH (C;—-CgaJIKMII) ,
HeoOsa3aTelIbHO 3aMelleHHEM C,—CgalJIKkeHMJI, HeoOsa3aTeJIbHO 3aMelleHHBM
Cr—CgaJIKMHWII, Heobsa3aTeJIbHO 3aMelleHHBI C3—CgLIMKIIOAJIKIII,
HeoO4ga3aTeJIbHO 3aMelleHHEN 4-6-4UJIeHHHN TeTepOLUUKIIOaJIKNII,
Heo®g3aTeJIbHO 3aMelleHHHM (eHMJI, Heo®d3aTeJIbHO 3aMeleHHHN 5-6-
YJIeHHHM TeTepoapull WIM HeobOsg3aTelIbHO 3aMeleHHBV 9-10-uJieHHBM
TeTepoapui,

Ioe YVKa3aHHBN Heobsg3aTeJIbHO 3aMelleHHBI Ci-Cgajyikmi,
HeoOsa3aTelIbHO 3aMelleHHEM C,—-CgalJIKkeHMJI, HeoOsa3aTeJIbHO 3aMelleHHBN
Cr—CgaJIKMHWII, HeoOA3aTeJIBHO 3aMelle HHEIM C3—CgLIMKIIOAJIKWII,
HeoO4ga3aTeJIbHO 3aMelleHHHEN 4-6-4JIeHHHN TeTepPOLUKIIOaJIKIII,
Heo®g3aTeJIbHO 3aMelleHHHM (eHMJI, Heo®d3aTeJIbHO 3aMelleHHEN 5-6-
UJIeHHE TeTepoapwuyl WM Heo®g3aTeJIbHO 3aMemeHHHM 9-10-3aMeleHHbN
TeTepoapmull Heobsa3aTellbHO 3amemeH 1-4 3aMecTUTeNIaMM, TOe KaxXIhi
He3aBMCHUMO BHOpaH M3 aToMa TaljlioTeHa, HUTPO, -R€<, -OH, -0-

P(0O) (OH),, -0-P(0) (R'R!Y),, -ORS, -NH,, -NR°R¢, -NR°RY, -OCORS, -



CO,H, -CO;R¢, -S0¢, -SO,R¢, -CONH,, -CONR°RY, -SO,NH,, -SO,NR°RY, -
OCONH,, -OCONRCRY, -NRICOR®, -NRISORS, -NRICO,R¢ m —-NRISO,RE;

korma s paBHOo 0, To RS mnpepmcraesiger H, aToM TajioreHa WM
C.—-Cgajixkmii, m R npencraBJdeT HeobO4a3aTeJIbHO 3aMelleHHEI Ci-
ChpaJikmii, roe yKasaHHBEM HeoB4a3aTeJIbHO 3aMelle HHEM Ci—-Chanxui
HeoBd3aTeJIbHO 3aMelleH 3aMecTUTeJIeM, BeOpaHHEM u3 —-ORS, -NRCRY, -
CO,R¢, —-CONRCRY, -SO,NRRY m -OCONRCSRY;

Korma ¢ paBHO 1, To RA um R kaxOull He3aBMUCUMO OpeIcTaBJideT
-CH,-, -NR®- wmum -0-, ¥ A, B34THM BMecTe ¢ RA um R, o6pasyerT
CBABHBaKIyKD TpPYyINy, Ioe A OpencraejigeT -—-rajioreH (Ci—Ci,alikmi) —,
Heo®sa3aTelIbHO 3aMemeHHEM -C1-CialJIkiji—, HeoOsa3aTeJIbHO 3aMelleHHBM
-Cy—-CioalIKkeHunJI—, Heob®sg3aTeJIbHO 3aMelle HHBI —-Cy—C1oaJIKMHWUII—,
HeobazaTeJIbHO 3aMemeHHEM -—-Ci-Cgallkmji-0-C;—-CgalJIKMJI—, HeoBg3aTeJIbHO
samemeHHu —Ci—-CgalIkmiI-NR3-C,-CgalJIkiJI-, HeoOsS3aTeJIbHO 3aMelleHHLBM
—C1-Cgankmii— (C3—CguuKrjioaJikmii) —C;—CgaJIKMjI—, HeoO4g3aTeJIbHO
samemeHHu —Ci—CgallkuII-QeHnII-C;—CgaJIKKJI—-, Heo0g3aTeJIbHO 3aMelleHHLM
-C1-Cgalnkuii— (4-6-4uJIeHHHN TeTepOoUUKIIOaNIKNII) —C—CgalIKUII—~ VI
HeoBsa3aTeJIbHO  3aMemeHHBN —C;-CgalIkKuJi- (5-6-uJjIeHHEI TeTepoapui) -
C,—CgaJikmii—,

Toe aJIKMJbHasg Tpylla YyKa3aHHOTO HeoOAa3aTeJIbHO 3aMeMeHHOT'O
-C1—-Crankuia- Heobsa3aTeJIbHO 3aMeIlleHHOT'O -Cy,—CioaJIKeHUJIa—,
HeoO643aTeJIbHO 3aMeleHHOT O -Cy,—CiraJIKMHMIIa—, HeoOa3aTeJIbHO

zaMemeHHOTo —-C1—-CgalIkmii-0—-C;—CgzaJIkmjia—, HeoO43aTeJIbHO 3aMelleHHOI'O

-C1—-Cgayikmi—-NR®2-C,-Cgajykujia—, HeoOda3aTeJIbHO 3aMeIleHHOT O
—C1—Cgalikmii—- (C3—CgumkjioasiIkmil) —C;—CgaJikuiia—, HeobOdA3aTeJIbHO
3aMeIleHHOT O -Ci-Cgankmii—-peHmi—C,—CgajiIkujia—, HeobdA3aTeJIbHO
3aMeleHHOT O -C1-CgalIkmJI— (4-6-UJIeHHHEMN
reTepolMKIIOaNKMII) —Ci—CgaJIKnia— I HeoB4a3aTelIbHO 3aMeleHHOTO
-C1—-Cgantkmii— (5-6-ujeHHHN TeTepoapui) —Ci—CgaJIkmjia— HeoBdg3aTeJILHO

3aMemeHa 1-4 3aMecTHUTeNaMM, TIe KaXOelM He3aBUCKMMO BHOpaH U3
aToMa TaJioreHa, rajioreH (C;—-Cyajikmia) , -0H, -0-P (O) (CH) 5, -0-
P (0) (R*R**),, -OR¢, -NH;, -NR°RY, -OCOR¢, -CO,H, -CO,R¢, -SOR®¢, -
SO,R¢, -CONH,, -CONRSRY, -SO,NH,, -SO,NR°RY, -OCONH,, -OCONRCRY, -
NRICO,R¢, -NRISO,RS, -NRICO,RS, m -NRISO,R¢, m

C3—CslMKJIIOAJIKMIILEHA A, beHMJIbHAA, 4-6-4yJjleHHad

IreTepPpOIMKIIOAJIKMIIEHAA mJin 5-6-ujleHHada reTepoapjibEHaAd I'pyIilia
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YKasaHHOTI'O HeoOd43aTeJIbLHO 3aMelleHHOI'O —-Ci1-Cgankmi— (Cz—

CeliMKJIOAJIKMII) —C1—-CgalIkMjla—, HeoDg3aTeJIbHO 3aMelleHHOTO -Ci—-CgalIKMiI—

beHnsi-C,-Cgalikmiia—, HeoBsg3aTeJIbHO 3aMemeHHOoTro —-Ci—-Cgajkumii- (4-6-
YJI©HHBIA reTepolMKIIOaNKMII) —Ci—Cgalikuiia— WJIN HeobO4A3aTeJIbHO
3aMeleHHOT O -C1—-Csasikmji— (5-6-uJjIeHHHN reTepoapui) —Ci—CgalIkniia-—

Heo®g3aTeJIbHO 3aMelleHa 1-4 3aMecTUTeJIIMM, I'Ie KaXIblM He3aBUCUMO

BrI®paH M3 aToMa TrajioTeHa, Iuapokcu, -0-P(0) (OH),, -0-P(0) (RIR'I),,

aMMHO, (C1—-C4aJIKm1iI) aMMHO—, (C1—-Cyagyxmi) (C;—C4aJIKMII) aMMHO—,
C1-Cyaskmia, rajioreH (C;—-Ciasyikmia) , rajioreH (C;—C4aJIKOKCHU) —, Ci—
CsaJIKOKCU—, rmopokcu— (C,—-CyaJIKOKCH) —, - (C1-CyankoxkcmiI) —O-
P(0O) (OH) ,, - (C1-Chanxorcui) —O-P (0) (R'R1), " C,-Cjanikoxcu- (Cq—

Ch aJIKOKCH) —;
KoTma r paBHO 1, To RBE! m R®? kaxmell HesaBUCHMO IIpelcTabBiiderT

-CH,-, u B, B34TEll BMecTe c RB! m RP?, of6pasyeT CBA3HBAKIYD

TpyHnmny, rIme B opencraByigeT CBA3b I B npelcTaBJIgeT
—rajioreH (C;-CqgaJIkmJ) —, HeoOd3aTeJIbHO 3aMemeHHu  —C{—CjoaJIKmiI—,
HeoO4ga3aTeJIbHO 3aMelleHHBI —Cy—CipalIKkeHUJI—, HeoOa3aTeJIbHO

3aMemeHHE —C,—CioalIKMHUII—-, HeoOsa3aTeJIbHO 3aMemeHHBM -C;—CgalIknuiI—

0-C1-CgaJIkMJI—-, HeoOg3aTeJIbHO 3aMemeHHB -Ci-CgalIkmI-NR2-C;-CgzalIkMjI—-

, HeoDa3aTeJIbHO 3aMelleHHBIM C3—CgUMKIIOAJIKWII, HeoOsga3aTeJIbHO
3aMelleHHBI beHMI, Heobsa3aTeJIbHO 3aMelleHHBI 4-6-UJIeHHB
TreTepOoUMKIIOAaJIKWII, HeoBg3aTeJILHO 3aMelleHHBI 5-6-UJIeHHL
reTepoapui, Heobsa3aTeJIbHO 3aMelleHHHBIM -C,—-Chanxmi- (Ci-

CelMKIIOAJIKMII) —C1—C alIKMJI—, Heo0g3aTeJIbHO 3BaMelleHHBM -C;-CjiaJIkKMiI—
bennsi-C1-Cy aJIkmii—, HeoBA3aTeJIbHO 3aMelleHHHBIM -Ci—-Chankmi- (4-6-
YIeHHHMT e TePOLUUKIIOANIKMII) —C1—C alIkMJI- WM HeoO43aTeJIbHO 3BaMelleHHBIN
—-C1-Chankmii- (5-6-ujleHHHM TeTepoapmy) —C;—-CjaJIkni—,

Toe aJIKMJIbHasg Tpylla YKas3aHHOTO HeoDA3aTeJIbHO 3aMelleHHOT'O
-C1—-Crpayikmiia—, HeoOA3aTeJIBHO 3aMelleHHOT' O -Cy—CipaJIKeHUJIa—,
Heo643aTeJILHO 3aMeleHHOT O —-Cy,—-CipalIKuHMJIa—, HeoB4a3aTelIbHO

3aMeleHHOTO —C1—-CgalIkmyi-0-C1—-Cgajikmjla—, Heobd3aTeJIbHO 3aMelleHHOT'O

-Ci—-Cganxkmji-NR*-C,—CgaJiIkmujia—, HeobA3aTeJIbLHO 3aMeIleHHOT' O
—C1-Cyankumi- (Cs—CglMmrIIoasikmi) —C,—-Cyasikmuja—, Heob®a3aTeJIbHO
3aMeIleHHOT O -Ci—-Chankmin—-dpeHmy—C,—CiajIkujia—, Heoba3aTeJIbHO
3aMeleHHOT O -C1-Csankmii— (4-6-4JIeHHHEMN

PeTepOHMKﬂoaHKMH)—Cf{MaﬂKMﬂa— 2NN HeoB4a3aTelIbHO SaMelleHHOT'O
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-C1—-Chankmii— (5-6-ujeHHHN reTepoapuii-C;-Ciajikmia) — HeoBdg3aTeJILHO
3amMemeHa 1 WMIM 2 3aMecTUTeJIaMM, TIoe KaXOeM He3aBUCUMO BHOpaH U3
aToMa TaJioreHa, rajioreH (C;—-Ciasxkmia) , -0H, -0-P (O) (CH) 5, -0-
P(0O) (R{Rr1)2, - ORS¢, -NH,, -NR°RY, -OCORS¢, -CO,H, -COR¢, -SO,R%, -
SO,R¢, —-CONH,, -CONR°RY, -SO,NH,, -SO,NRRY, -OCONH,, -OCONRCSRY, -NR4
OR¢, -NRYSORS, -NRACO,R¢, m -NRISO,RE,

"

C3—CelMKIIOAJIKMIIbHA A, beHMJIBEHAL, 4-6-4yJjleHHad
TeTepOUMKIIOAJNKMUIIbHAS  WMJIKU 5-6-ujleHHHasd TeTepoapulibHadg TpyIna
yKasaHHOTO Heo®a3aTelIbHO 3aMemeHHOTO C3—CgUMKJIIOAJIKMIIA,
HeoOsa3aTelIbHO 3aMeleHHOTO GeHmJa, HeoOsS3aTelIbHO 3aMeleHHOTO 4-6-
UJIEHHOTO TeTepOoUMKIIOaJIK1IIa, HeobOsa3aTeJIbHO 3aMEeMeHHOTO 5-6-
UJIeHHOTO TeTepoapuiyla, Heobsa3aTeJIbHO 3amMemeHHOTOo -—C;-Ciankui— (Csz—
CeumrJioasJikmil) —C;-CyajiIkmiia—, HeoOga3aTeJIbHO 3BaMemeHHOoTo -C;-Cj aJIKMiI—
benmi—-C,-Cyanxkmia—, HeoBaz3aTeJIbHO 3amemeHHoTro —-Ci—-Cjankumii- (4-6-
YJIEHHHM reTepolMKIJIOaNKuI) —C1—C alkmiia— VI HeoOsa3aTeJIbHO
3aMelleHHOT'O -C,-Cyanxmi- (5-6-4JjIeHHLI reTepoapm) —C,—C ajkuiia-
HeoBA3aTeJIbHO 3aMeneHa 1-4 3aMecTUTeJIAMM, TIe KaXObeM He3aBUCUMO

BHIOpaH M3 aToMa rajioreHa, Iuapokcu, -0-P(0) (OH),, -0-P(0) (RIR'I),,

aMM1HO, (C,—-ChaJIKMJI) aM1MHO—, (Ci—Cyamykmi) (C;—-C,aJIKMJI) aMMUHO—,
C,-Cjankuia, rajioreH (C;-Cjyajkmia) , rajioreH (C;-CjaJIKOKCHU) —, Ci-
CyqasikokCHu~—, TuIpokcu- (C,—Czankokcu)-, - (C,—-Cyzanxoxcu) O-P(0O) (OH),,

- (Cy-Cjankorcu) —0-P (O) (RIRY), um C;-Cyankokcu— (C;—C, aJIKOKCHU) —;

Kkorma S paBHO 1, To RS m R®? kaxmoull He3aBMCUMO OpelcTaBJigeT
-CH,-, u C, B34THli BMecTe ¢ RS u RS, obpasyeT CBA3EBaALIYO
rpynny, rne C npelcTaBjgeT -—-TajioreH (C1—-Ci,alIkmi) -, Heoba3aTeJIbHO
3aMelleHHE —-C1—-CialIkMji—, HeoOg3aTeJIbHO 3aMeleHHBHM -C,—Ci,alJIKeHMII—
HeoO643aTeJILHO 3aMemeHHBN —Cy—CioaJIKMHUII—, HeoB4a3aTelIbHO
3aMelleHHBIL -Ci-Cgayixkmii—0-C,—CgaJikmii—, HeobAa3aTeJIbHO 3aMelleHHBI

—-C1-Csantikmyi-NR2-C,-CgaJIKMJI-, Heo0g3aTeJIbHO 3aMelleHHEl -—Ci1—-CgalIKMII—

(Cy—Ceumriioaikmil) —C1—CgaJIKMJI—, Heo®dg3aTeJIbHO 3aMelleHHEI
—Ci—Cealnikmii—-peHmi—-C,—CgaJIKMJi—, HeobA3aTeJIbHO 3aMelleHHEI
—C1-CgalIkMJI— (4—- 6—UJIEHHHEMN reTepouMKIOaJIKNII) —Ci—CgaJIKMII— MJIN
HeoOa3aTellbHO  3aMemeHHEM —Ci1—CgallIkMi— (5—-6-UJIeHHHNM TeTepoapwui) —

Ci-Cgasyikmii—,

I'oe aJIKMJIBEHaA T'pyIllla YKa3aHHOTIO HeoB4d3aTeJIbHO 3aMelleHHOTO
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-C1-Crrankuia-—, HeoOA3aTeJIBHO 3aMelleHHOT' O -Cy—CiraJyIkeHMUIIa—,
HeoO43aTeJILHO 3aMelleHHOT O —-Cy—-CialIKuHmjIa—, HeoB43aTelIbHO

3aMelleHHOTO —C1—-CgalIkmyi-0-C1—-Cgajikmjia—, Heobd3aTeJIbHO 3aMelleHHOT'O

-Ci—-Cganxkmji-NR*-C,—CgaJiIkmujia—, HeobAa3aTeJIbHO BaMeIlleHHOT' O
—C1-Cganxmii- (Ca—CglumrIioasikmi) —C;—-CgaJIkmujia—, Heob®4a3aTeJIbHO
3aMeIlleHHOT' O —Ci—Cganikmii—peHmi—C,—CgaJiIkmujia—, Heob®a3aTeJIbHO
3aMelleHHOT'O —-C1-CgalIkmJi— (4—-6-4JIeHHEMN
reTepolMKIIOaNKuII) —Ci—CgalIkuiia— I HeoBO43aTelIbHO 3aMeleHHOTO
-C1-CgatiIkmji— (5-6-uJjeHHHN reTepoapuil) —Ci—Cgalikuiia-— Heobsa3aTeJIbHO

3amMmemeHa 1 WMIM 2 3aMecTUTeJaMM, T'Ie KaXOHM He3aBUCUMMO BHOpaH U3
aToMa TaJloreHa, rajioreH (C;—Ciajikmja) , -0H, -0-P (O) (CH) 5, -0-
P(O) (R{Ri1)2, - ORS, =-NH,, -NR°RY, -OCOR®, -CO,H, -CO;R¢, -SO,R¢, -
SO;R¢, -CONH,, -CONR°RY, -SO,NH,, -SO,NR°RY, —-OCONH,, -OCONRSRY¢, -NRH
OR®, -NRYSORS¢, -NRICO,R®¢, m -NRISO,RS,

u

C3—CgUUKIIOAJIKMUIILHA A, beHMIIBEHAA, 4-6-uJleHHasa
TeTepOLUUKIIOAJIKMUIIEHA g NI 5-6-ujleHHasa reTepoapuiibHasa Tpylna
YKa3aHHOTO HeoO4ga3aTeJIbHO 3aMeleHHOTO C3—CgLUMKIIOAJIKUIIA,
HeoOg3aTeJIbHO 3aMelleHHOTO (QeHuJla, HeoOsS3aTeJIbHO 3aMemeHHOTo 4-6-
UJIEHHOTO reTepolUMKIIOaJIKMIIa, HeoOsa3aTeJIbHO 3aMemeHHOTO 5-6-
UJeHHOTO TeTepoapuiia, HeoOa3aTeJIbHO 3aMemeHHOoTo C;—-CzalIkuji- (Cs—
CglMKJIOaJIkmi) C1—C asIkmiia—, HeoBsA3aTeJIbHO 3aMelleHHOT O Ci_Cj alIKmji—
bennsi-C,-Cyajikmiia—, Heobsa3aTeJIbHO 3aMeIlleHHOT' O Ci-Cjasxkmi— (4-6-
YJIeHHEIM reTepouukoalkmi) C,—CialKkniia— VIV HeoOsa3aTeJIbHO
3aMeleHHOTO C.-Cyanxmii- (5-6-4JeHHHN reTepoapwi) —C;—C ajxkuiia-
Heobg3aTelJIbHO 3aMelleHa 1-4 3aMecTUTeJIIMM, I'Ie KaXIelM He3aBUCUMO

BHIOpaH M3 aToMa rajioTeHa, Iuagpokcu, -0-P(0) (OH),, -0-P(0) (RIR'I),,

aMMHO, (C1—-CyaJIKM1JI) aM/HO—, (C1—Cyankui) (C1—CyuaJIKMJI) aMMHO—, Ci—
CsaJIkmiIa, rajioreH (C;—-Ciajyikmia) , rajioreH (C;-C4aJIKOKCH) —, Ci—
Cjankokcu—-, T1muapokcu- (C,—-Ciankokcu)-, - (Cy—-Cjzankorkcu)-0-P(0O) (OH),,

- (Cy-Cyanxkokcu) —0-P (0O) (RIRL), 1 Ci-Chankokcu— (C1—ChalIkOKCHU) —;

R3 u R® kaxOulli Hes3aBMCUMMO OpencTabjdeT -CON(RY) (RY), mam ommu
ns R3> u R®° mnpepcrasasger -CON(RY) (Rf), wu gmpyror wms R® wm R®
npencrarjgasgerT H, COOH wmmm -CO; (R€) ;

R* um R® kaxOoell Hes3aBMCMMO BEOpaH M3 H, aTomMa rajioreHa,

rajioreH (C;—Cgajikmja) , rajioreH (C;—CgaJIKOKCT) —, TUIPOKCH, -0-
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P(0O) (OH),, -0-P(0O) (R'R!L),, =-NH,, -NR°R¢, -NR°RY, -CORS, -CO,R¢, -
N (RY9) COR®, -N(RY)SO,R, -N(R9)S0,(Ci—-Csamrmui)-N(RM) (Rf), -N(RY)CO(C;i-

Coagikmir) —N (RM) (RE), HeoBg3aTeJIbHO 3aMeleHHOT O (C1—-Cgagykuia) ,
Heo®g3aTeJIbHO 3aMelleHHOT'O (C1—CsaJIKMJII) OKCU—, HeoBga3aTeJIbHO
3aMelleHHOTO (C1-CgaJIKMJI) aMUHO— u Heo®a3aTeJIbHO 3aMelleHHOTO

(C1—-Cgankxmi) (C;—CyuaJIKMJI) aMMHO—,

Toe (C1-CeaJikmi) yKasaHHOTO Heob6sa3aTeJIbHO 3aMemeHHOTO
(Ci—-Cgagikmia) , HeoOda3aTeJIbHO 3aMelleHHOTO (C1—CgaJIKMJI) OKCHU—,
Heo®Aa3aTeJIbHO  3aMemeHHOTO (C1-CgaJIKMJI) aMMHO—- UM  Heo043aTeJIbHO

3amMemeHHoro (Ci—Cgagikmi) (C1—-CyaJIkMJI) aMMHO—- Heo0Og3aTeJIbHO '3aMelleH
1-4 zamMecTuTeNaMM, T'Ie KaXOeM He3aBUCUMO BeOpaH u3 -0H, -0-
P (0) (OH),, -0-P(0) (R'R'!),,-OR®, -NH,, -NRSR¢, -NR°RY, -CO,H, -CO,RS,
-OCOR®, -CO.H, -CO,R®, -SO,RS, -SO,R®, -CONH,, -CONRCRY, -SO,NH,, -
SO,NR°RY,  -OCONH,, -OCONRSRY, -NRICOR®, -NRYSOR®, -NRICO,R¢, -
NRISO,RE, HeoO43aTeJIbHO 3aMelleHHOT O benuia, HeoO4g3aTeJIbHO
3aMEeIMEeHHOTO 5-6-4JIEHHOTO TeTEePOLUUKIIOaJKMIa U  HeoOA3aTeJIbHO
3aMelleHHOT'O 5-6-4JIeHHOTO TreTepoapuia, e YyKasaHHEM
Heo0OA3aTeJIbHO 3aMelleHHEM GeHuJI, 5-6-UJIeHHHM TI'eTepPOLUMKJIOAJIKMUII WK
5-6-uJjleHHHM TeTepoapuyl Heoba3aTesJIbHO 3aMemeH 1-4 3aMecTUTeJIIMU,
TIe KaxXIOEM He3aBUCHMMO BHOpaH M3 aToMa TIajioreHa, IUApokcu, -0-
P(0O) (OH) ,, -0-P (0) (RIRL),, aMMHO, (C1—-CsaJIKMJI) aMUMHO—,
(Ci—-Chagyxmi) (C;—-CyalIkmjI) aMmHo—-, C;—-Cjasikmiia, TraJjioreH (C;-Cjajakuia),
rugpokcu—- (Ci—-Cqankmia) -, - (Ci—-Cyanxwmi)-0-P(0) (CH),, - (Ci—-CzayIKMJI) -
0-P (0) (R'R!Y),, rajoren(C,-Cjankokcu)-, C;-C,aJIKOKCU—, TUIPOKCU-—
(Cy,—-ChaJIkokCH) —, - (Cy,-Cjankoxkcu) —0O-P (0O) (OH) 5, - (Cy-Chamkokcu) —0O-
P (0) (RIR),, C,-Cjankoxcu- (C;-Czankokcu)—-, -CORY, -CON(RY) (Rf) u -
CO,R4;

R mpencraBigeT HeoOg3aTeJIbHO 3aMemeHHb Ci-Ch alIkiiI, TIe
YVKa3aHHBN Heobsg3aTeJIbHO 3aMelleHHBIM C1—-Cyalikmi Heobsa3aTeJIbLHO
3aMeled 3aMecTUTesIeM, BROpadHHeM n3 —-ORS, -NR°RY, -CO,R¢, -CONRCRY,
-SO,NRRY 11 —OCONRCRY;

R'® mpemcraBisger H, aToMm rajioreHa wim C;-CialIKUII;

R um RY7 kaxmell He3aBUCKMMO MpencTaBiageT H, LIUKIIONPONMII WJIM
Ci-CiaJyikmii;

R® mnpencrasideTr H, -R¢, -COR ¢, -COyH, -CO,R®, -SOR¢, -S0,R¢, -
CONH,, -CONRSRY, -SO,NH, mim -SO,NR°RY;
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RP  kaxmell HesaBUCUMMO IpencrabigeT Ci—CjalIkmjl, TajloreH (Ci—

C4aJIKWII) , - (C1—Cyanxmy) —OH, - (C1=Cygankmi) —0-P (0O) (OH) 5, -
(C1—-Chanxmi) —O0-P (0) (RIRTY) 5, - (C1—-Cankmi) —0- (C1—C,aJIixkmi) , - (Cy1—
Cyankui) -N (Re) (RE), - (C1—Cganxmi) —0-CO- (C1—-Cdaykmi) MJIIN -(Cq1-

Cqanikmj) —CO-0- (C1—-CyaJxmi) ;

R¢ kaxOwl HesaBUCKUMMO OpencrabBjgeT C;—-CjaJIkKuJ, TaJoreH (Ci—

C4aJIkKMII) , - (C1—Cyamxmy) —-OH, - (C1-Cyankmi) —-0-P (0O) (OH) 5, -
(C1—-Cyanxmi) —0-P (0) (RIRIL) 5, - (C1—-Cyankmi) —0- (C1—CyaJikmi) , - (Cq1—
Chqankmi) -N (Re) (RE), - (Ci-Cjamkxmi)-0-CO- (C;-Chamykmi), - (Ci—-Csalikui) -
CO-0- (C1-Cyamyxmi) , HeoOA3aTeJIBHO 3aMelle HHBI C3—CgLIMKIIOAJIKIII,

Heo®g3aTeJIbHO 3aMelleHHHM (eHMJI, HeoOga3aTeJIbHO 3aMelleHHBM 4-6-
YJIEHHHY TeTepPOoLMKIIOaJIKMJI, HeoOg3aTeJIbHO 3BaMelleHHBM 5-0-uJIeHHHM

TeTepoapui, HeoBsa3aTeJIbHO 3aMeleHHEM 9-10-UjleHHH TeTepoapul,

HeoO4ga3aTeJIbHO 3aMelleHHBI —C1-Chankmii—C3—CgLIUKIIOAJIKII,
HeoOA3aTelIbHO 3aMelleHHEM -C,-Chanxkui-peHns, HeoOA3aTeJIbHO
3aMelleHHBIN -C;-Cyankuii-4-6—4uJeHHH TeTEePOLUMKIIOAJIKNII,

HeoOA3aTesJIbHO 3aMemeHHEM -—C;-C, alIkMII-5-6-UJIeHHHM T'eTepoapuyl WK

HeobA3aTesIbHO 3aMemeHHb —-Ci—Cialnkmii-9-10-uJIeHHEM TeTepoapwu,

roe C3—CglMKIIOAJIKMUIILHA A, beHMIIBEHAA, 4-6-ujleHHAHA
TeTepOUUKIIOAJIKMUIILHA L, 5-6-uJjleHHas reTepoapuiibHaAa VI 9-10-
uJIeHHasa reTepoapulibHa g Tpyllia YKasaHHOTO HeoOsa3aTeJIbHO

3aMeleHHOTO Ci3—CglMKJIIOaJIKUIIa, HeoB4g3aTeJIbHO 3aMelleHHOTO QeHuIa,

HeoO643aTeJIbHO 3aMeleHHOT O 4-6-4JIEHHOTO TeTEepPOLUUKIIOAJIKNIIA,
Heo643aTeJIbHO 3aMeleHHOT O 5-6-4UJIeHHOTO TeTepoapuia,
Heo643aTeJILHO 3aMeleHHOT O 9-10-uJIeHHOTO TeTepoapuia,
HeoOA3aTeJIBHO 3aMeIeHHOT O -C1—Chankmii—Ciy—-CguMKIIOAJIKWIIA ,
Heo643aTeJILHO 3aMeleHHOT O -C,—-Chankui-dpeHnia, HeoB4a3aTelIbHO
3aMeleHHOT O -C,1-Chanxmii—4-6-4JIeHHOTO TeTepPOLUUKIIOAJIKMIIA,
HeoBdg3aTeJIbHO  3aMemeHHoTo —C;—-CjallkMii-5-6-4JIeHHOTO TeTepoapuia
WM HeoBdg3aTeJILHO 3aMeleHHOTO -C1-Cyankmi-9-10-4ujeHHOTO

TeTepoapulia Heoba3aTelIbHO 3aMemeHa 1-4 3aMecTUTeIaMM, I'IOe KaxXIhi
He3aBMUCHMMO BEOpaH M3 aToMa IaJlol'eHa, Iuapokcu, -0-P(0) (OH),, -0-
P (0O) (RIRIL) ,, aMMHO, - (C1—-Cyajyxmir) NH,, (C1—-C,aJIKMJI) aMMHO—,
(C1—-Cyankxui) (C1—Cuasikmj) aMmHo—, C;—-CzaJiIkmJja, TraJjioreH (Ci-Cyajnkuia),
rajioreH (Cl-Cdankokcu) -, C;—-CyalIkOKCU—, Tuapokcu- (C,—-CjzalJIkOKCHU) -, -

(Cy,—Chanxoxcu) —0-P (0) (OH) ,, - (Cy,-Ciankoxcu) -0-P (0O) (RIRIL) ,, Ci-
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Cjayikokcu—- (C,—-Csayikokcu) —, —-CORY, —-CON (RY) (Rf) m —-CO,RY;
RY kaxmuli HesaBMCUMO OpencTabBideT H mim C;-Cualikuil;

R® KaxOHM He3aBUCHMMO IOpencraBiasgeTr H, (Ci—Cjanxwmia), -CO(Ci-

Cqayikmi) , —-0CO(Ci-Cyanixkmi), -—-CO,(Ci—Cyanxmi), - (Ci—Cyzasyixkmj)NH,,

(C1—-Cyankmi) C1—-C4aJIKOKCH, —-CO- (HeobBg3aTeJIbHO 3aMelleHHEI 5-6-
YJIeHHBIM TeTepOLUMKIIOaJIKWII) , -CO (C1—-CyanxmiI) (HeoBga3aTeJIbHO
3aMelleHHBI 5-6-uJjleHHHN TeTepOLUMKIIOAaJIKWII) , -CO (Heobsg3aTeJILHO
3aMellle HHEIN 5-6-4JIeHHEMN reTepoapui) , -CO (C1—-CuaykmiI) -

(HeoGsa3aTeJIbHO 3BaMeleHHBM 5—-6-uJIeHHBM I'eTepoapwuii),

roe HeobOsg3aTeJIbHO 3aMelleHHHEM bL—-6-UJIeHHHM TI'eTepPOLUMKJIIOAJIKNII
ZNRZN HeoO43aTeJIbHO 3aMeleHHBMN 5-6-4UJIeHHHEMN reTepoapmil
Heo®ga3aTeJIbHO 3aMemeH 1-4 3BaMecTUTeIaMM, TIe KaxXIhM He3aBUCUMO

BHOpaH M3 aToMa TrajioreH, Iuapokcu, -0-P(0) (OH),, -0-P(0) (R'RIL),,

aMMHO, (C1—-C4aJIKMJI) aMUHO—, (Ci—-Cyuankmi) (C,—-CyaJIKMJI) aMMHO—,
C,-Cjankuia, rajioreH (C,;-Cjajkuia) , rajioreH (C;-CjaJIKOKCH) —, Ci—
C4aJIKOKCU-, TIUIApPpOKCcU- (C,—Cjasikokcu) -, - (C,—-Cyankorkcu) O-P(0) (OH),,

- (Cy-Cyankokcu) -0-P (0) (RIRI),, C;-Cjankoxcu- (C;—-Cjasikokcu)-, -CORY,
-CON (R¥) (Rf) 1 -CO,RY;

Rf kaxmeli HesaBucUMO OpencrTabjdeT H mim (C;-CyualKuil) ;

R9 m RM kaxmeni HesaBucumo npepncrabiageT H wmm  (C;-Cualixui) ,
umm RY m RP, B34ATEHIE BMecTe C aTOMOM MJIM aToOMaMM, C KOTOPHMU OHM
CBA3aHE, o00pas’ylnT 5-6-ujleHHOEe KOJIbILO;

“ B KaxgoM ciaydyae R! m RI! HesaBucumMo npemcrabBigoT (Ci-
CeaJIKMJI) OKCH~—;

WM eTo TayToMepy;

UIM ero COJIM, B YacCTHOCTM, eTro dapMalleBTUUECKM IIpMeMJIeMOM
COoJM .

CllemyeT IIOHMMATL, UYTO CCHEJIKM 3IeCh Ha CcoelIVHeHUSI GOopMYyJIH
(I-N), (I-P) mmm (I) M ¥MX COJM BKJOUAKT COeldVMHeHMA O(QOopMyJH (I-
N), (I-P) mmm (I), B BUOe CBOOOIHHX OCHOBAHMM WJIM B BUIE UX
coJieM, HalpuMep, B BUIe UX O(apMalleBTUUECKM OIpMeMJIEMHEX COJIel.
TakuM obBpas3omM, B OIHOM BapMaHTe OCYMeCcTBJIeHUS u3o0bpeTeHHue
OTHOCUTCH K COeauHeHusaM ¢opmyJiel (I-N), (I-P) wmmm (I) B BHUIOe
CcBOoBOOHOTO OCHOBAHUSA. B eme OIOHOM BapuaHTe OCymeCTBJIeHU I
n3obpeTeHMe OTHOCUTCSA K coeImMHeHMsAM o¢opmyJiel (I-N), (I-P) wmiam (I)

M MX COJIAM. B IOOIOJIHUTEJIBHOM BapMaHTe OCYIIEeCTBJIEHUA HacTodAllee
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n3o0bpeTeHMe OTHOCUTCA K coeImMHeHMsaM o¢opmyJiel (I-N), (I-P) wmmam (I)

n X (]_)apMaLLeBTMT{eCKM IIpmeMJIEMEIM COJIAM.

CoemuHenus o¢opMmyJier (I-N), (I-P) wmmm (I), wWiIM WX COJM, B
YaCTHOCTH, 17D:4 bapMalleBTUUYECKU preMIIEMEE coJm, ABJIAITCA
MOOYJIATOpPaMu STING. CijlegoBaTeJILHO, HacTo4llee n3obpeTeHre
OTHOCUTCH K COeOuMHeHu©n o¢opMyJiel (I-N), (I-P) wmmm (I) wmIM ero

COJIM, B YAaCTHOCTHM, ero (apMaleBTUUECKM IIpMeMJIEMOM COJIM, mOJIA

I[IPMMEHEHMA B Tepalllii. HaHHOe MgoépeTeHme, B WaCTHOCTM, OTHOCUTCA

K I[IPMMEHEeHMK COoeOMHeHusd OQopMyJis (I-N), (I-P) wmmm (I) wmaIm ero
bapMalleBTUUECKHA npueMIIeMom CcOoJIn B KauecTBe aKTMBHOTO
TepalleBTUYEeCKOTO coenMHeHUS B JIeUueHUn 3abojieBaHM g MJIN

paccTpoMcTBa, onocpemoBaHHoro STING, B YacTHOCTM, OJIA IIPUMeHEeHUS
B JleueHUn 3aboJieBaHU, OIIOCPEenOBaHHOT'O ATOHUCTUUYECKMM  WJIU
AHTATOHUCTUUECKMUM oeVicTBUEM njid STING. N300peTeHMe Takxe
OTHOCHTCSA K coelIuMHeHM®© oO¢opmyJs (IN), (IP) wmimm (I) wmiaM ero coJu,
B YaCTHOCTHM, O(apMalleBTUUECKM I[IPUeMJIeMOV COJIM, IJS I[IpMMEeHEeHUS B
IIPOUBBOLCTBE JIEKAPCTBEHHOTO CpPenNCTBa OJA JeueHuda 3aboJieBaHUA WU
pacccTpoMcTBa, olocpemoBaHHOTO STING.

Nz300peTeHre TakKXe OTHOCUTCH K crnocodby wonmygdumm STING,
KOTOPEM BKJIOUAET KOHTAKTUPOBAaHME KJIETKM C COeIMHeHVeM (QOPpMYJIB
(I-N), (I-P) WJIIN (I) WJIN ero COJIbIO, B YyacTHOCTH, ero
bapMalleBTUUECKHA npuemIIeMom COJIBIO. NzobpeTeHne OTHOCUTCH K
criocoby JleueHus 3abojieBaHUA WM PaCCTPOMCTBAa, OIOCPEeIOBAHHOTO
STING, KOTOPHM BKJIOUAET BBeIdeHMEe TepaleBTUUeCKM 20OeKTUBHOTO
KOJIMYecTBa coeIMHeHMsa o¢opMmyJiel (I-N), (I-P) mam (I) wmam ero coJu,
B UYaCTHOCTH, ero (QapMalleBTHUECKM I[IPpMeMJIeMO¥  COoJiH, NalueHTy
(deJioBeKY WJIM JIPYTOMY MIEKONUTAKIEMY, B UYaCTHOCTHM, UYeJIOBEKY),
HYXOaKleMy C g B STOM. Taxkue 3aboJleBaHMUAa WM  pPacCcTpOoMCTBa,
OIIOCPEeloOBaHHLE STING, BKJIOUAT BOCIIaJIeHue, aJiIJlepruuyecKrue u
ay TOVMMMYHHEIE 3aboJieraHusd, MHOEKIMOHHEIE 3aboJieBaHusd, pak u
npelpakoBee 3abojieBaHMia. KpomMe Toro, MoOmynalumsa STING MoxeT OHTH
noJie3Ha B KauecTBe VMMYHOTEHHOM  KOMIIO3MILUM  WJIU BaKIMHHEIX
aAoEBOBaHTOB.

HacTosamee wm300peTeHMe TaKxe OTHOCUTCA K OdapMalleBTUUEeCKOM
KOMIIOBULIMM, CcoIepXalmey coenuHeHue odoopMmyJel (I-N), (I-P) wmiam (I)

UM eTOo COJib, B UYaCTHOCTHM, €U0 OpapMalleBTUUECKN IIPUeMIIeMYK COJIb,
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u bapMalleBTUUECKHU IpueMIIeMBI DKCLUIIMEHT . Taxkum obpasoM,
HacTodAmee M300peTeHMe OTHOCUTCA K OQapMalleBTUUECKOM KOMIIO3UILINNA
0Jisg JedeHusa 3abojieBaHMA WMJIM pPacCTpPOMCTBa, omoocpemoBaHHorTo STING,
Toe KOMIIO3MIMSA BKJIKUaAeT coeIMHeHMe O¢opMyJiel (I-N), (I-P) wmmm (I)
UM eT0o COJIb, B UYaCTHOCTHM, €U0 OpapMalleBTUUECKM IIPpUeMIIeMyl COJIb,
¥ dpapMalleBTUUECKU MIPpUMeMJIEMBEM SKCLUUIVMEHT .

NompoBHoOe omnmcaHue usobpeTeHUs

CormJjiacHO OOHOMY  AacCIleKTy HacCToAmero mM300peTeHusa  TaHHOe

n300peTeHre OTHOCUTCSH K COeIMHeHMAM QOopMyJisl (I-N)

R4

\ N R14
R3!_ \>—NH \N\N

N

Toe:

q paeHO 0 mym 1;

r paBHo 0 mim 1;

s paBHO O mium 1;

roe gtr+s=1 wiam 2;

Korma g paBHO 0, To RA um R* kaxmull He3aBUCKMO MIpPencTaBjgerT
H, aToM TaJioTeHa, TUOPOKCH, -0-P (0) (CH) ,, -0-P(0) (RIR%),, -

N (R®) (Rf), —-CO;Rf, -N(RFf)CORP, -N(RY)SO0,(C;-Cyankui)-N(R®) (Rf), -

N (R9) CO (C1—Canxmi) -N (RR) (RE), HeoB43aTeJIbHO 3aMel e HHEI
(C1-Csagikmii) , HeoOsa3aTeJIbHO 3aMelleHHBM (C1—CsaJIKMJI) OKCHU—,
Heo®g3aTeJIbHO 3aMellle HHEM (C1—CsaJIKMII) aMUHO— " Heobga3aTeJIbHO

3aMelmeHHe (Cqi—-Cgalikmil) (C1—CzaJIKMJiI) aMUHO—,
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roe (C1—-CeaJikmi) yKasaHHOTO HeobOsa3aTeJIbHO 3aMemeHHOTO
(Ci-Csagyikma) , HeoOsa3aTeJIbHO 3aMeleHHOT O (C1—CsaJIKMJI) OKCHU—,
Heo®Aa3aTeJIbHO  3aMemeHHOTO (C1-CgaJIKMJI) aMMHO—- UM  Heo043aTeJIbHO

3aMemeHHoTo (Ci—Cganyikmi) (C1—-C4alIkKMJI) aMMHO—- HeoOa3aTeJIbHO 3aMelleH
1-4 zamecTuTesJaAMM, I'Ie KaxXIhll He3aBUCKMMO BHOpaH M3 IuIpokcu, -0-
P(0O) (OH),, =-0-P(0) (R'R'!), C;-Chqamkoxcu—-, -N(R®) (Rf), -CO(REf), -
CON (R®) (Rf), HeoOda3aTeJIbHO 3aMeleHHoTo  peHumIa, HeoOda3aTeJIbHO
3aMemeHHOTO 5-6-uJjIeHHOTO TeTepOoLUMKIIOaJIKMIIa u Heo6sa3aTesIbHO
3aMemeHHOM b5-6-uJIeHHOTO TeTepoapwuiia, I'Ie yKas3aHHBEM HeoOsa3aTelIbHO
3aMemeHHE (QeHuJI, b5-6-UJIEHHBEM TeTepPOLUUKIIOANKMUII WM 5—-6-UJIeHHHM
TeTepoapmull Heobsa3aTelIbHO 3amemeH 1-4 3aMecTUTeNaMM, TOe KaxXIb

He3aBUCHMO BEOpaH U3 aToMa Iajlol'eHa, Imapokcu, -0-P(0) (OH),, -0-

P (0) (RTR*) 5, aMUHO, (C1—-CgaJIKMJI) aMUHO—,
(C1-Cgagikmi) (C;—-CgaJIKMJI) aMUMHO—, - (Ci—-Cgayxmi) —NH,,
rajioreH (C;—CgaJIKWJI) , runpokcu— (C,;—Cyajxkmi) —, - (Ci—-Cyanxmi) —O-
P(O) (OH),, - (Ci;-Cyamykui)-0-P(0) (R'R'),, rasorex (C;-Cjankokcu)—, Ci-
C4aJIKOKCU-, TITUIOpPOKCHU- (C,—Cjayikokcu)—, - (Cy,-Chankoxcu)-0-P (0) (OH),,
- (Cy—-Chankokcu) —0-P (0) (RIR'Y),, -C;-Cjankmi- (C,-Cjalkokcu) mjam Ci-—

CjiaJiIkokcu— (C;—Cy aJIKOKCH) —;

korma r paBHo 0, To RB® n RP? kaxnull He3aBMCUMO OpeIcTaBJideT
H, HeobsA3aTeJILHO 3aMelleHHBIM C1—CgaJikmii, rajioreH (C;—-CgaJIKMII) ,
HeoOsa3aTelIbHO 3aMelleHHEM C,—CgalJIKkeHMJI, HeoOsa3aTeJIbHO 3aMelleHHBM
Cr—CgaJIKMHWII, Heobsa3aTeJIbHO 3aMelleHHBI C3—CgLIMKIIOAJIKIII,
HeoO4ga3aTeJIbHO 3aMelleHHEN 4-6-4UJIeHHHN TeTepOLUUKIIOaJIKNII,
Heo®g3aTeJIbHO 3aMelleHHHM (eHMJI, Heo®d3aTeJIbHO 3aMeleHHHN 5-6-
YJIeHHHM TeTepoapull WIM HeobOsg3aTelIbHO 3aMeleHHBV 9-10-uJieHHBM
TeTepoapui,

Ioe YVKa3aHHBN Heobsg3aTeJIbHO 3aMelleHHBI Ci-Cgajyikmi,
HeoOsa3aTelIbHO 3aMelleHHEM C,—-CgalJIKkeHMJI, HeoOsa3aTeJIbHO 3aMelleHHBN
Cr—CgaJIKMHWII, HeoOA3aTeJIBHO 3aMelle HHEIM C3—CgLIMKIIOAJIKWII,
HeoO4ga3aTeJIbHO 3aMelleHHHEN 4-6-4JIeHHHN TeTepPOLUKIIOaJIKIII,
Heo®g3aTeJIbHO 3aMelleHHHM (eHMJI, Heo®d3aTeJIbHO 3aMelleHHEN 5-6-
UJIeHHE TeTepoapwuyl WM Heo®g3aTeJIbHO 3aMemeHHHM 9-10-3aMeleHHbN
TeTepoapmull Heobsa3aTellbHO 3amemeH 1-4 3aMecTUTeNIaMM, TOe KaxXIhi
He3aBMCHUMO BHOpaH M3 aToMa TaljlioTeHa, HUTPO, -R€<, -OH, -0-

P(0O) (OH),, -0-P(0) (R'R!Y),, -ORS, -NH,, -NR°R¢, -NR°RY, -OCORS, -
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CO,H, -CO;R¢, -S0¢, -SO,R¢, -CONH,, -CONR°RY, -SO,NH,, -SO,NR°RY, -
OCONH,, -OCONRCRY, -NRICOR®, -NRISORS, -NRICO,R¢ m —-NRISO,RE;

korma s paBHOo 0, To RS mnpepmcraesiger H, aToM TajioreHa WM
C.—-Cgajixkmii, m R npencraBJdeT HeobO4a3aTeJIbHO 3aMelleHHEI Ci-
ChpaJikmii, roe yKasaHHBEM HeoB4a3aTeJIbHO 3aMelle HHEM Ci—-Chanxui
HeoBd3aTeJIbHO 3aMelleH 3aMecTUTeJIeM, BeOpaHHEM u3 —-ORS, -NRCRY, -
CO,R¢, —-CONRCRY, -SO,NRRY m -OCONRCSRY;

Korma ¢ paBHO 1, To RA um R kaxOull He3aBMUCUMO OpeIcTaBJideT
-CH,-, -NR®- wmum -0-, ¥ A, B34THM BMecTe ¢ RA um R, o6pasyerT
CBABHBaKIyKD TpPYyINy, Ioe A OpencraejigeT -—-rajioreH (Ci—Ci,alikmi) —,
Heo®sa3aTelIbHO 3aMemeHHEM -C1-CialJIkiji—, HeoOsa3aTeJIbHO 3aMelleHHBM
-Cy—-CioalIKkeHunJI—, Heob®sg3aTeJIbHO 3aMelle HHBI —-Cy—C1oaJIKMHWUII—,
HeobazaTeJIbHO 3aMemeHHEM -—-Ci-Cgallkmji-0-C;—-CgalJIKMJI—, HeoBg3aTeJIbHO
samemeHHu —Ci—-CgalIkmiI-NR3-C,-CgalJIkiJI-, HeoOsS3aTeJIbHO 3aMelleHHLBM
—C1-Cgankmii— (C3—CguuKrjioaJikmii) —C;—CgaJIKMjI—, HeoO4g3aTeJIbHO
samemeHHu —Ci—CgallkuII-QeHnII-C;—CgaJIKKJI—-, Heo0g3aTeJIbHO 3aMelleHHLM
-C1-Cgalnkuii— (4-6-4uJIeHHHN TeTepOoUUKIIOaNIKNII) —C—CgalIKUII—~ VI
HeoBsa3aTeJIbHO  3aMemeHHBN —C;-CgalIkKuJi- (5-6-uJjIeHHEI TeTepoapui) -
C,—CgaJikmii—,

Toe aJIKMJbHasg Tpylla YyKa3aHHOTO HeoOAa3aTeJIbHO 3aMeMeHHOT'O
-C1—-Crankuia- Heobsa3aTeJIbHO 3aMeIlleHHOT'O -Cy,—CioaJIKeHUJIa—,
HeoO643aTeJIbHO 3aMeleHHOT O -Cy,—CiraJIKMHMIIa—, HeoOa3aTeJIbHO

zaMemeHHOTo —-C1—-CgalIkmii-0—-C;—CgzaJIkmjia—, HeoO43aTeJIbHO 3aMelleHHOI'O

-C1—-Cgayikmi—-NR®2-C,-Cgajykujia—, HeoOda3aTeJIbHO 3aMeIleHHOT O
—C1—Cgalikmii—- (C3—CgumkjioasiIkmil) —C;—CgaJikuiia—, HeobOdA3aTeJIbHO
3aMeIleHHOT O -Ci-Cgankmii—-peHmi—C,—CgajiIkujia—, HeobdA3aTeJIbHO
3aMeleHHOT O -C1-CgalIkmJI— (4-6-UJIeHHHEMN
reTepolMKIIOaNKMII) —Ci—CgaJIKnia— I HeoB4a3aTelIbHO 3aMeleHHOTO
-C1—-Cgantkmii— (5-6-ujeHHHN TeTepoapui) —Ci—CgaJIkmjia— HeoBdg3aTeJILHO

3aMemeHa 1-4 3aMecTHUTeNaMM, TIe KaXOelM He3aBUCKMMO BHOpaH U3
aToMa TaJioreHa, rajioreH (C;—-Cyajikmia) , -0H, -0-P (O) (CH) 5, -0-
P (0) (R*R**),, -OR¢, -NH;, -NR°RY, -OCOR¢, -CO,H, -CO,R¢, -SOR®¢, -
SO,R¢, -CONH,, -CONRSRY, -SO,NH,, -SO,NR°RY, -OCONH,, -OCONRCRY, -
NRICO,R®, -NRISO,RS, -NRICO,RS, u -NRISO,RES,

u

C3—CslMKIIOAJIKMIIbEHA A, beHMJIbHAaHA, 4-6-4yJjleHHHAad
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Ir'eTepPOUIMKIIOAJIKMIIEHA A i 5-6-ujleHHasa reTepoapljibHaAd T'pyIillia
YKasaHHOTI'O HeoOd43aTeJILHO SaMelleHHOI'O -C1-Cgankmii— (Cz—

CeliMKJIOAJIKMII) —C1—-CgalIkMjla—, HeoOg3aTeJIbHO 3aMeleHHOTO -Ci1-CgalIKMiI—

dennsi-C,-Cgalikmiia—, HeoBsg3aTeJIbHO 3aMemeHHoTro —-Ci—-Cgajkumii- (4-6-
YJIeHHBIA reTepoluMKIIOaNKuII) —Ci—Cgalikuiia— WJIN HeoOA3aTeJIbHO
3aMeleHHOT O -C1—-Csasikmji— (5-6-uJjIeHHHN reTepoapuii) —Ci—CgalIkuiia-—

Heo®g3aTeJIbHO 3aMeleHa 1-4 3aMecTUTeJIIMM, I'Ie KaXIblM He3aBUCUMO

Bri®paH M3 aToMa TrajioTeHa, Iuapokcu, -0-P(0) (OH),, -0-P(0) (RIR'1),,

aMMHO, (C1-CyaJIKknil) aMMHO—, (C1—-Cyagyxmi) (Ci—-C4aJIKMII) aMMHO—,
C1-Cjayxkmia, rajioreH (C;—Ciajikmja) , rajioreH (C;—C4aJIKOKCHU) —, Ci—
CsaJIKOKCU—, rMopokcu— (C,—-CyaJIKOKCH) —, - (C1-ChankoxkcmiI) —O-
P(O) (OH) 5, - (C1-Cyankokcui) —0-P (0) (RIR!), n C1-Chayikorcu— (Cqi—

C,aJIKOKCHU) —;
Korga r paBHO 1, To RB! m RP? kaxmell He3aBUCHMMO MOpencTaBigeT

-CH,-, u B, B3gTEll BMecTe c RB' m RP?, of0pasyeT CBA3HBALIYD

Tpynmny, rIoe B opencraBjigeT CBA3b I B npecTaBJigeT
—rajioreH (C{-CigalIk1JI) —, Heo0sa3aTeJIbHO 3aMelle HHEIN -C1—-CqpaJikmii—,
Heobsa3aTeJILHO 3aMeleHHBM -Cy—CqpaJIKeHuJI—, HeoB43aTeJIbHO

3aMelmeHHEl —-C,—CioaJIKMHMIJI-, Heo®g3aTeJIbHO 3aMelleHHBM -—C;—-CgalIkKMiI-

0-C;-CgaJIKMJI—-, HeoBg3aTeJIbHO 3aMemeHHB -Ci-CgalIkmI-NR2-C;-CgsalIkMjI—

, HeoDsa3aTeJIbHO 3aMelleHHBIM C3—CgUMKIIOAJIKWII, HeoOsa3aTeJIbHO
3aMelleHHBI beHMII, Heobsa3aTeJIbHO 3aMelleHHBI 4-6-UJIeHHL
TeTepOoUUKIIOAaJIKWII, HeoBg3aTeJILHO 3aMelleHHBI 5-6-UJIeHHL
reTepoapui, Heobsa3aTeJIbHO 3aMelleHHHBIM -C,—-Chanxmi- (Ci-

CelMKIIOAJIKMII) —C1—CalIKMJI—, Heo0g3aTeJIbHO 3aMelleHHBl -—C;—-C,aJIKmiI-—
beHnsi-C1—-C aJIkmii—, HeoBAa3aTeJIbHO 3aMelle HHEIM -Ci—-Chankmi- (4-6-
YJI©HHLI reTepolMKIOaNKMI) —C1—C alIkmMII— MJIN HeoBdg3aTeJILHO
3aMemeHHu —Ci—-Ch alIkuii— (5—6-uJleHHH TeTepoapwu) —C;—-CiaJIkni—,

Toe aJIKMJIbHasg Tpylla YKas3aHHOTO HeoDA3aTeJIbHO 3aMelleHHOT'O
-C1—-Croayikmiia—, HeoOAa3aTeJIBHO 3aMeIlleHHOT' O -Cy—CipaJIKeHUIIa—,
HeoO6d3aTeJILHO 3aMeleHHOT O —Cy—-CipalIKuHmMJIa—, HeoB43aTelIbHO

3aMeleHHOTO —C1—-CgalIkmii-0-C1—-Cgajikmjla—, Heobd3aTeJIbHO 3aMelleHHOT'O

-Ci—-Cgaxkmji-NR*-C,—CgaJiIkmujia—, HeobA3aTeJIbLHO 3aMeIlleHHOT' O
—C1-Cyankumi- (Cs—CgluMmkIIoaJyikmi) —C,—Cyasikmuja—, Heoba3aTeJIbHO
3aMeIleHHOT' O -Ci—-Chankmin—-dpeHmyi—C,—CiajiIkujia—, Heob®a3aTeJIbHO

3aMeleHHOTO —-C1—Csankmii— (4-6-4JIeHHHEMN
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reTepolMKJIOaNKMI) —Ci—C alIkniia— VI HeoOsa3aTeJIbHO 3aMeleHHOT'O
-C1—-Cyankmii— (5-6-ujeHHHN reTepoapuii-C;—-Cialikmia) — HeoBdg3aTeJILHO
3amMmemeHa 1 WMIM 2 3aMecTUTeJIaMM, TIe KaXOeM He3aBUCUMO BHOpaH U3
aToMa TaJioreHa, rajioreH (C;—-Cyasyxkmia) , -0H, -0-P (O) (CH) 5, -0-
P(0O) (R{Rr1)2, - ORS¢, -NH,, -NR°RY, -OCORS¢, -CO,H, -COR¢, -SO,R¢, -
SO,R¢, —-CONH,, -CONR°RY, -SO,NH,, -SO,NRRY, -OCONH,, -OCONRCSRY, -NR4
OR¢, -NRYSORS, -NRACO,R¢, m -NRISO,RE,

n

C3—CelMKJIIOAJIKMIIbLHA S, beHMJIBEHA4, 4-6-4yJjleHHad
TeTepOolUMKIIOAJNKMUIIbHA S NI 5-6-ujleHHas reTepoapuiibHag TpyIna
YKa3aHHOTO HeoO4ga3aTeJIbHO 3aMelleHHOT'O C3—CeUMKIIOAJIKUIIA,
HeoOda3aTeJIbHO 3aMelleHHOTO (QeHMJla, HeoOd3aTeJIbHO 3aMelleHHOTo 4-6-
UJIEHHOT'O reTepOolUUKIIOaJIKuIIa, HeoOsa3aTeJIbHO 3aMelleHHOT'O 5-6-
UJIeHHOTO TeTepoapuiyla, Heobsa3aTeJIbHO 3aMemeHHOTo -—C;-Cjankui— (Cs—
CeumkJioaJikmil) —C;-CyajiIkmiia—, HeoOa3aTeJIbHO 3BaMemeHHOoTo -C;-Cj aJIKMiI—
benmi—-C,—-Cyanxkmia—, HeoBaz3aTeJIbHO 3amemeHHoTo —-Ci-Cjankumi- (4-6-
YJIeHHEIM reTepolMKIIOaNKuI) —C1—C akmiia- VIV HeoOa3aTeJIbHO
3aMemeHHOTO -C1-Cyanxuii- (5-6-ujeHHHN reTepoapui) -C;—C alikuiia-
Heobdga3aTeJIbHO 3aMeleHa 1-4 saMecTUTeJIIMM, I'Ie KaXIelM He3aBUCUMO

BHIOpaH M3 aToMa rajiol'eHa, Iuapokcu, -0-P(0) (OH),, -0-P(0) (RIR'I),,

aMIMHO, (C1—-ChaJIKMJI) aM1MHO—, (Ci—Chankmi) (C;—-C,alIKMJI) aMMHO—,
C,-Cjankuia, rajioreH (C;-Cjyajkmia) , rajioreH (C;-CjaJIKOKCHU) —, Ci—
CyqanikokCHu~—, TuIpokcu- (C,—Czankokcu)-, - (C,-Cyzanxoxcu) O-P(0O) (OH),,

- (Cy-Cjankorcu) —0-P (0O) (RIRY), um C;-Cyankokcu— (C;—-C,4aJIKOKCHU) —;

Kkorma S paBHO 1, To RS m R®? kaxmulli He3aBMCUMO OpPeIcTaBJideT
-CH,-, u C, B34THli BMecTe ¢ RS u RS, obpasyeT CBA3HBaALIYO
rpynny, rne C npelcraBjgeT -TajioreH (Ci—-Ci,alIkmi) -, Heoba3aTeJIbHO
3aMeleHHE —-C1—CialIkMji—, HeoOg3aTeJIbHO 3aMeleHHBHM -C,—Ci,alJIKeHUII—
Heo643aTeJILHO 3aMeleHHBN —Cy—CialIKMHWII—, HeoB43aTelIbHO
3aMelleHHBI -Ci-Cgaytxkmyi—0-C,—CgaJIkmii—, HeobAa3aTeJIbLHO 3aMelleHHEI

—-C1—-Csanikmyi-NR2-C,-CgaJIKMJI-, Heo0g3aTeJIbHO 3aMelleHHBl —-Ci1—-CgalIKMII—

(Cy—Ceumriioaikmil) —C1—CgaJIKMJI—, Heo®dg3aTeJIbHO 3aMelleHHEI
—Ci—Cealnikmii—-peHmyi—C,—CgaJIKMJi—, HeobAa3aTeJIbHO 3aMelleHHEI
—C1-CgalIknJI— (4—- 6—UJIEHHHEMN reTepoUMKIOaJKNII) —C1—CgaJIKMII— WJIN
HeoOa3aTellbHO  3aMemeHHEM —Ci1—CgalIkMji— (5—-6-UJIeHHHN TeTepoapwui) -

Ci-Cgayikmji—,



22

TOe aJIKWMJIbHasg Tpylla YKasaHHOTO HeoDA3aTeJIbHO 3aMelleHHOT'O
-Ci-Cirajyikmjia—, Heobsg3aTeJIbHO 3aMeIleHHOT' O -Cy,—-CirajiIkeHMJIa—,
HeoOA3aTeJIBHO 3aMeIleHHOT'O —-Cy—CraJIKuHujIa—, HeoO4A3aTeJIbHO

3aMelleHHOTO —C1—-CgalIkmyi-0-C1—-CgaJikmjia—, Heobd3aTeJIbHO 3aMelleHHOT'O

-Ci-Cgasxkmji-NR*-C,—CgaJiIkmujia—, HeobOAa3aTeJIbHO 3aMeIlleHHOT' O
—C1-Cganxmii- (Cs—CgumrJIoasiIkmi) —C;-CgaJIkmjia—, Heob®a3aTeJIbHO
3aMeIlleHHOT' O —Ci—Cganikmii—peHmi—C,—CgaJiIkmujia—, Heob®sa3aTeJIbHO
3aMelleHHOT'O —-C1-CgatiIkmJi— (4-6-4JIeHHEMN
reTepoluMKIIOaNKuII) —Ci—CgaJIkuiia— I HeoBO4d3aTeJIbHO 3aMeleHHOTO
-C1-CgaliIkmJi— (5-6-uJjeHHHN reTepoapull) —Ci—Cgalikuiia— Heobsa3aTeJIbHO

3amMemeHa 1 WMIM 2 3aMecTUTeJIaMM, T'Ie KaXOHM He3aBUCUMMO BHOpaH M3
aToMa TaJloreHa, rajioreH (C;—Ciajikmja) , -0H, -0-P (O) (CH) 5, -0-
P (0) (RiR:1)2, - ORS, -NH,, -NR°RY, -0OCOR®, -CO,H, -CO,R¢, -SO,R®, -
SO,R¢, —-CONH,, -CONR°RY, -SO,NH,, -SO,NR°RY, -OCONH,, -OCONR°cRY, -NRd
OR¢, -NRYSOR®, -NRICO,R¢, 1 —-NRISO,RS,

u

C3—CglMKIIOAJIKUIILHASA, beHMIIBEHAA, 4-6-uJleHHasa
TreTepOolUKIIOaJIKMILEHA S VI 5-6-ujleHHasa reTepoapuiibHasa TpyIina
YKa3aHHOTO HeoOa3aTeJIbHO 3aMeleHHOTO C3—-CgUMKIIOAJIKMIIA,
Heo®d3aTeJIbHO 3aMelleHHOTO ¢QeHuJla, HeoOsS3aTeJIbHO 3aMemeHHOTOo 4-6-
UJIEHHOTO reTepoLUMKIIOaJIKMIIa, HeoOsa3aTeJIbHO 3aMeleHHOTO 5-6-
UJIeHHOTO TeTepoapuiia, HeoOa3aTeJIbHO 3aMemeHHoTo C;—-Cialxkmji- (Cs—
CglMKJIOaJikmi) C1—Ciankmiia—, HeoBAa3aTeJIbHO 3aMelleHHOT O Ci_Cj alIkmji—
dbennsi-C,-Cyajikmiia—, Heobsa3aTeJIbHO 3aMeIlleHHOT' O C,-Cyaskmii— (4-6-
YUJIeHHEIN reTepouukoalkmi) C,—CialKkniia— VIV HeoOsa3aTeJIbHO
3aMeleHHOT O C,—CjaJkmi- (5- 6-4uJIeHHHN reTepoapu) —Ci—CiayIkuiia-
Heobg3aTelJIbHO 3aMelleHa 1-4 3aMecTUTeJIIMM, I'Ie KaxXIelM He3aBUCUMO

BHIOpaH M3 aToMa rajioTeHa, Iuaopokcu, -0-P(0) (OH),, -0-P(0) (RIR'I),,

aMMHO, (C1—-C4aJIKM1JI) aM/HO—, (C1—Cyankui) (C1—C4aJIKMJI) aMMHO—, Ci—
CsaJIkmiia, rajioreH (C;—-Cyajyixkmia) , rajioreH (C;-C4aJIKOKCH) —, Ci—
Cjankokcu—, T1muapokcu- (C,—Cjiankokcu)-, - (Cy—-Cjzankokcu)-0-P(0) (OH),,

- (Cy-Chanikokcu) —0-P (O) (RIR'L) , 1 Ci-Chankokcu— (C1—ChalIkOKCHU) —;

R3 u R® kaxOulli Hes3aBMUCUMMO OpencTabjdgeT -CON(RY) (RY), mum ommu
ns R3> u R®> mnpepcrasiger -CON(RY) (Rf), wu mpyror wms R® wm R®
npencrarJgasgerT H, COOH wmmm -CO; (R€) ;

R* m R° kaxmell HesaBUCMMO BHOpaH M3 H, arToMma TrajloreHa,
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rajioreH (C;—-Cgajixkmja) , rajioreH (C;—CgaJIKOKCT) —, TUIPOKCH, -0-
P(O) (OH),, -0-P(0) (RIR!L),, -NH,, -NR°R¢, -NR°RY, -CORS, -CO,R¢, -
N (RY) CORS, -N(RY)SO,R¢, -N(R9)S0, (Ci-Crankmi)-N(R") (RF), -N(R9)CO(C;i-

Coarykui) —N (RM) (RE), HeoBsg3aTeJIbHO 3aMeleHHOTO (C1—-Cgagykuia) ,
Heo®g3aTeJIbHO 3aMelleHHOTO (C1—-CgaJIKMJI) OKCH—, Heo®ga3aTeJIbHO
3aMelleHHOTO (C1-CgaJIKMJI) aMUHO— u Heo®a3aTeJIbHO 3aMeleHHOTO

(C1-Cgankwmi) (Cl-Cdankmi) aMMHO—,

Toe (C1-CeaJikm) yKasaHHOTO HeobGsa3aTeJIbHO 3aMemeHHOTO
(Ci—-Cgagikmia) , HeoOda3aTeJIbHO 3aMelleHHOT'O (C1—CgaJIKMJI) OKCU—,
Heo®a3aTelIbHO  3aMemeHHOTO (C1-CgaJIKMJI) aMMHO— UM  Heo043aTeJIbHO

3aMemeHHoTro (Ci—Cgagikmil) (C1—-CyaJIkKMJI) aMMHO—- Heo0a3aTeJIbHO '3aMelleH
1-4 zamMecTHTeNaAMM, T'Ie KaxXOul He3aBMUCUMO BuOpaH wu3 -0H, -0-
P(0O) (OH),, -0-P(0) (R'R'Y),,-ORS, -NH,, -NR°R¢, -NR°RY, -CO,H, -CO;RS,
-OCOR¢, -CO,H, -CO,R¢, =-SO,R¢, =-SO,R¢, -CONH,, -CONR‘RY, -SO,NH,,
SO,NR°RY, = -OCONH,, -OCONRSRY, -NRICOR®, -NRYSOR®¢, -NRICO,R¢, -
NRISO,RE, HeoO43aTeJIbHO 3aMelleHHOT O benuia, HeoBO43aTeJIbHO
3aMEIMEeHHOTO 5-6-4JIEHHOTO TeTEepPOLUUKIIOaJKMIa U  HeoOA3aTeJIbHO
3aMelleHHOT'O 5-6-UJIEHHOTO TeTepoapuia, roe YKasaHHBEM
HeoOsa3aTelIbHO 3aMeleHHHY (GeHMJI, 5-6-UJIEHHHEM TeTepPOLUMKIIOAaJIKMUII WMJIU
5-6-uJleHHHM TeTepoapuyl Heoba3aTesJIbHO 3aMmemeH 1-4 3aMecTUTeJIIMU,
TIe KaXIOEM Hes3aBUCHMMO BHOpaH M3 aToMa TIajioreHa, IUApOoKcu, -0-
P (0O) (OH) ,, -0-P (0) (RIRL),, aMMHO, (C1—-CsaJIKMJI) aMUMHO—,
(Ci—-Chajyxmi) (C;—-CyaliIkmii) aMmHo—-, C;—-Cjasikmiia, TraJjioreH (C;-Cjajakuia),
rugpokcu—- (Ci—Cgankmia) -, - (Ci—-Cyamnxkwmi)-0-P(0) (OH),, - (Ci—-CzayKmiI) -
0-P (0) (R'R'Y),, rajoren(C,-Cjankokcu)-, C;-C,aJIKOKCU—, TUIPOKCU-
(Cy,—-ChaJIkokcCum) —, - (Cy,-Cyankoxkcu) —0O-P (0O) (OH) 5, - (Cy—-Cjhanxkokcu) —0O-
P(0O) (RIRL),, C,-Cyankxorxcu- (C,-Csanrokxcu)—-, -CORY, -CON(RY) (Rf) m -
CO,R4;

R mpemncraBigeT HeoOg3aTeJIbHO 3aMemeHHb Ci-ChqalIkuiI, TIe
YKa3aHHEM  HeoDA3aTelIbHO saMemeHHE  Ci—-ChalikMJl  HeoOsa3aTeJIbHO
3aMeleHd 3aMecTUTeJIeM, BROpaHHEM n3 —-ORS, -NR°RY, -CO,R¢, -CONRCRY,
-SO,NRRY 11 —OCONRCRY;

R'® mpepmcrasisger H, aToMm rajioreHa uim C;-CialIKUil;

R u RY7 kaxmell He3aBUCKMMO MpencTaBiageT H, LIUKIIONPONMII WJIM
Ci—-Ciasyikmii;

R® mpencraradgeTr H, -R¢, -COR ¢, -CO;H, -COy;R%, -SOR%, -S0O,R%, -
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CONH;, —-CONRSRY, -SO,;NH, mmm -SO,NRCRY;

RP  kaxmell HesaBUCUMMO IpencrTabigeT Ci—CjalIkmjl, TajloreH (Ci—

C4aJIKWII) , - (C1—Cyamxmy) —OH, - (C1-Cyankmi) —0-P (0O) (OH) 5, -
(C1-Chanxmi) —0-P (0) (RIRTL) 5, - (C1—-Cgankmi) —0- (C1—C,aJixmi) , - (C1—
Csankui) -N (Re) (RE), - (C1—Cgamnxmi) —0-CO- (C1—-Cdaynkumi) MJIIN -(Cq1-

Cqasikmj) —CO-0- (C1—-CyaJxmi) ;

R¢ kaxOwl HesaBMUCKUMMO OpencrabBjgeT C;—-CjaJIkKmJI, TaJoreH (Ci—

C4aJIkKWII) , - (C1—Cyamxmy) —-OH, - (C1-Cyankmi) —-0-P (0O) (OH) 5, -
(C1—-Cpanxmi) —O-P (0) (RIRIL) 5, - (C1—-Cyankui) —0- (C1—C,aJIkmi) , - (C1—
Caqankxui) -N (R®) (RF), - (Ci-Cyamnkumi)-0-CO- (Ci—Cyamnkmi), - (C1—-CuajIkui) -
CO-0- (C1-Cyamyxmi) , HeoOAa3aTeJIBHO 3aMelle HHEI C3—CgLMKIIOAJIKIII,

HeoOga3aTeJIbHO 3aMelleHHHM (eHMJI, HeoOga3aTeJIbHO 3aMeleHHBM 4-6-
YJIEHHHY TeTepOoLMKIIOaJIKMII, HeoOg3aTeJIbHO 3aMeleHHBM 5-0-uJIeHHHM

TeTepoapui, HeoBsa3aTeJIbHO 3aMeleHHEM 9-10-UjleHHB T'eTepoapul,

HeoO4ga3aTeJIbHO 3aMelleHHBI —C1—-Chankmii—C3—CgLIUKIIOAJIKWII,
HeoOA3aTeJIbHO 3aMelleHHEM -C,-Chanxkui-peHns, HeoOA3aTeJIbHO
3aMelleHHBIN -C1-Cyankuii-4-6—uJeHHH TeTEePOLUMKIIOAJIKNII,

HeoBdA3aTeJIbHO 3aMemeHHbM -C;—-ChalIkuJI-5-6-UJIeHHEM TeTepoapull WK

HeoOsa3aTelIbHO 3aMmemeHHbel —Ci—Cialkmii-9-10-uJIeHHHM I'eTepoapn,

roe C3—CglMKIIOAJIKUIILHA A, beHMIIBEHAA, 4-6-ujleHHAaHA
TeTepOUUKIIOAJIKMUIIEHA L, 5-6-uJjleHHas reTepoapuiibHaAa VI 9-10-
uJIeHHasa reTepoapulibHada Tpyllia YKasaHHOTO HeoOsa3aTeJIbHO

3aMeleHHOTO Ci3—CglMKJIIOaJIKUIIa, HeoOd3aTeJIbHO 3aMelleHHOTO G(eHuIa,

Heo643aTeJIbHO 3aMeleHHOT O 4-6-4JIEHHOTO TeTEePOLUUKIIOAJIKNIIA,
Heo643aTeJILHO 3aMeleHHOT O 5-6-4UJIeHHOTO TeTepoapuia,
Heo643aTeJILHO 3aMeleHHOT O 9-10-4JIeHHOTO TeTepoapuia,
Heob®sg3aTeJIbHO 3aMeIlleHHOT' O —C1—-Chankmii—-C3—CglIMKJIIO AJIKMIIA ,
HeoO643aTeJILHO 3aMelleHHOT O -C,—-Chankui-dpeHnia, HeoB4a3aTelIbHO
3aMelleHHOT O -C1-Chanxkmii—4-6-4JIeHHOTO TeTEePOLUUKIIOAJIKMIIA,
HeoBdg3aTeJIbHO 3aMemeHHoTo —C;—-ChallkMiI-5-6-4JIeHHOTO TeTepoapuia
WM HeoBdg3aTeJILHO 3aMeleHHOTO -C1-Cyankmi-9-10-4ujeHHOTO

TeTepoapuiia Heoba3aTelIbHO 3aMemeHa 1-4 3aMecTUuTeIaMM, I'Oe KaxIhi
He3aBMUCHMMO BEOpaH M3 aToMa IaJlo'eHa, Iuapokcu, -0-P(0) (OH),, -0-
P (0O) (RIRIL) ,, aMMHO, - (C1—-Cyarykmi) NH,, (C1—-C,aJIKMJI) aMMHO—,
(C1—-Cyankui) (C1—CyuasiIkmj) aMmHo—, C;—-CzaJiIkmJja, TajJjioreH (Ci-Cjajnkuia),

rajioreH (Cl-Cdankokcu) -, C;—-CyalIkOKCU—, TuApokcu- (C,—-CjzalJIkOKCHU) -, -
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(Cyp-Chanxkokcu) —O-P (O) (OH) », - (Cy—-Chanixkokcu) —0-P (O) (RIRIL) 5, Ci-
Cjayikokcu—- (C,—-Cyayikokcu) —, —-CORY, —-CON (RY) (Rf) m —-CO,RY;
RY kaxmull HesaBMCUMO OpencTabBjideT H mim C;-Cualikuil;

R® KaxOHM He3aBUCHMMO IIpencraBiasgeTr H, (Ci—Cjanxkwmia), -CO(Ci-

Cgqayikmi) , —-0CO(Ci-Cyanixkmi), -CO,(Ci—-Cyankxmi), - (Ci—Cyzasixmi)NH,,

(C1—-Cyankmi) C;-C4aJIKOKCH, -CO- (HeoBga3aTeJIbHO 3aMelleHHEI 5-6-
YJIeHHBI TeTepOLUMKIIOaJIKWII) , -CO (C1—-CyanxkmiI) (HeoBa3aTeJIbHO
3aMelleHHBIM 5-6-uJjleHHHN TeTepOLUMKIIOAaJIKWII) , -CO (Heobsg3aTeJILHO
3aMellle HHEIN 5-6-4JIeHHBEMN reTepoapui) , -CO (C1—-ChaykmiI) —

(HeoGsa3aTeJIbHO 3BaMelleHHBM b5-6-uJIeHHB I'eTepoapwui),

roe HeobOsa3aTeJIbHO 3aMelleHHBM bL—-6-UJIeHHHM TI'eTepPOLUMKJIIOAJIKNII
ZNRZN HeoO4d3aTeJIbHO 3aMelleHHBI 5-6-uJIeHHHM reTepoapmil
Heof®sg3aTelIbHO 3amemeH 1-4 3aMecTUTeJISMM, TI'IOe KaxXxIbl He3aBUCUMO

BHOpAH M3 aToMa TrajloreH, TIuapokcu, -0-P(0) (OH),, -0-P(0) (RIRIL),,

aMMHO, (C1—-C4aJIKMJI) aMMHO—, (Ci—-Cyuankmi) (C,—-CyaJIKMJI) aMMHO—,
C,-Cjankuia, rajioreH (C;—-Ciajkuia) , rajioreH (C;-CjaJIkKOKCH) —, Ci—
C4aJIKOKCU-, TIUIpPpOKCcU- (C,—Cjasikokcu)—, - (C,—-Cyankorkcu) O-P(0) (CH),,

- (Cy-Cyankxoxcu) —0-P (0) (R'R*),, C;-Cjanxoxcu- (C;-Cjankxoxcu)-, -CORY,
-CON (RY) (Rf) m -CO,RY;

Rf kaxmeli HesaBMcUMO OpencTabjdeT H mim (C;-CyualIK) ;

RY m RM kaxmeni HesaBucumo npencrabiageT H wmum  (C;-Cualikui) ,
umm RY m RP, B34ATEHIE BMecTe C aTOMOM MJIM aToOMaMM, C KOTOPHMU OHM
CBA3aHE, o00pas3ylnT b5-6-ujleHHOEe KOJIbLO;

M B KaxgoM ciaydae R! um RI! HesaBucumMo npemcrabBigoT (Ci-
CeaJIKMJI) OKCH~—;

WIM UX TayToOMepy;

WIM UX COJIM, B UYaCTHOCTM, UX O(apMalleBTHUUECKNM IPMeMIIEMON
COJIN .

N300peTeHMe OTHOCUTCS K COeIVMHeHMK QOopMYyJIEl (I-P) :
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R4

\ N R14
R3!_ \>—NH \N\N

>N

R16 (I_P)

roe:

q paBHO O mum 1;

r paBHo 0 mim 1;

s paBHO 0 mim 1;

roe gtr+s=1 wim 2;

Korga g paBHO 0, To RA um R kaxmull HE3aBUCHMMO MOpencTaBiigeT
H, aToM TaJIoTeHa, TUOPOKCH, -0-P (0) (OH) ,, -0-P(0) (RIR!Y), -

N (R®) (Rf), —-CO,Rf, -N(Rf)CORP, -N(RY)SO0,(C,-Csankui)-N(R®) (Rf), -

N (RY9) CO (C,-Cyankui) -N (RP) (Rf), HeoBAa3aTeJIbHO 3aMelle HHEI
(C1—-CsaJgikmii) , HeoOsa3aTeJIbHO 3aMelle HHBIM (C1—CsaJIKMJI) OKCHU—,
HeoOsa3aTelIbHO 3aMeleHHBM (C1—-CgaJIKMJI) aMUHO— u HeoOsa3aTesIbHO

3aMemeHHe (Ci—-Cgalikmil) (Ci—CzaJIkMiI) aMUHO—,

roe (C1—-CeaJikm) yKas3aHHOTO HeobOsa3aTeJIbHO 3aMemeHHOTO
(Ci-Csagikmya) , HeoOsa3aTeJIbHO 3aMeleHHOT O (C1—CsaJIKMJI) OKCHU—,
HeoOA3aTelIbHO  3aMemeHHOTO (C1-CgaJIKMJI) aMMHO—- UM  Heo043aTeJIbHO

3aMemeHHoTo (Ci—Cganikmi) (C1—-Cy aJIkKMJI) aMMHO—- HeoOd3aTeJIbHO 3aMelleH
1-4 zamMmecTuUTesJaAMM, I'Ie KaxXIhll He3aBUCKMMO BHOpaH M3 I'MIpokcu, -—-0-
P(0O) (OH),, =-0-P(0) (R'R'!), C;-Chqamkoxcu—-, -N(R®) (Rf), -CO(REf), -
CON (R®) (Rf), HeoOsa3aTeJIbHO 3aMelmeHHoTo  QeHumIa, Heob6Aa3aTeJIbHO
3aMeleHHOTO 5-6-4JIeHHOTO TeTepOoLUKIIOAJIKNWIIa u HeoBdA3aTeJILHO

3aMemeHHOM 5-6-UJIeHHOTO T'eTepoapuiia, TI'Ie yKasaHHEM HeoOa3aTeJIbHO
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3aMeleHHE (eHMJI, 5-6-UJIeHHBM TIeTepPOLUKJIOANKMWII WM 5-6-uJIeHHHM
TeTepoapmull Heobsa3aTellbHO 3amemeH 1-4 3aMecTUTeIaMM, TOe KaxXIh

He3aBMUCKMO BEOpaH M3 aToMa IaJlo'eHa, Iuapokcu, -0-P(0) (OH),, -0-

P (0) (R'R) 5, aMMHO, (C1—-CsaJIKMJI) aMMHO—,
(C1—-Cgankxmi) (C1—CgaJIKMJI) aMMHO—, - (C1—Cgayixkmi) —NH,,
rajioreH (C1—CgaJIKMJ) , rmunpokcu—- (C,—Cyalikui) —, - (C1—Cyanxmi) —0O-
P (0) (OH)2, - (Ci-Cyankui)-0-P(0) (R'R'!),, ranoreH (C;-Cjankokcu)-, Ci-
ChjasIkoOKCH—, THuOpokcu- (C,—Cjiajikokcu)-, - (C,—-Czankokcu)-0-P(0O) (OH),,
- (Cy—-Chasyikokcu) —0-P (0O) (RIR!L),, —-C;-Cjankmi—- (C;-Ciankokcu) wmjmu Cqi-

Cqayikokcu— (C1—C4aJIKOKCHU) —;

korma r paBHO 0, To RB® m R®? kaxmell He3aBUCHMMO MOpencTaBiigeT
H, HeoB®sg3aTeJIBHO 3aMelleHHBI Ci-CgaJgikmji, rajioreH (C1—CgaJIKMJI) ,
HeoBsa3aTelJIbHO 3aMemeHHbM C,-CgalIkeHUJI, HeoBsS3aTeJIbHO BaMelleHHBN
Co—CgaJIKMHWUII, HeoO43aTeJIbHO 3aMelle HHEIM C3—CgLUUKJIIOAJIKIJI,
HeoOA3aTelIbHO 3aMeleHHEMN 4-6-4JIeHHBEM TeTEePOLMKIIOAJIKNII,
HeoOsg3aTeJIbHO 3aMelleHHEM (QeHMJI, Heo®g3aTeJIbHO 3BaMelleHHBN 5-6-
YJIeHHHY TeTepoapull WM HeoOd3aTeJIbHO 3aMemeHHBM 9-10-uJjIeHHHM
reTepoapul,

e yKa3aHHBM Heobsa3aTeJIbHO 3aMelleHHBIN Ci—CgaJikmi,
HeoOsa3aTelIbHO 3aMelleHHEM C,—CgalJIKeHMJI, HeoOsa3aTeJIbHO 3aMelleHHBM
Cor—CgaJIKMHWII, Heobsa3aTeJIbHO 3aMelleHHBI C3—CgLIMKIIOAJIKIII,
HeoO4ga3aTeJIbHO 3aMelleHHBN 4-6-4UJIeHHHN TeTepOLUUKIIOaJIKNII,
Heo®dg3aTeJIbHO 3aMelleHHHM ¢(eHMJI, Heo®d3aTeJIbHO 3aMeleHHHN 5-6-
YJIeHHHY TeTepoapwuyl WM Heo®ga3aTeJIbHO 3aMeleHHHM 9-10-3aMeleHHb
TeTepoapmull Heobsa3aTellbHO 3amemeH 1-4 3aMecTUTeNIaMM, TOe KaxIhi
Hes3aBMCHUMO BHOpaH M3 aToMa TraljlioTeHa, HUTPO, -R€<, -OH, -0-
P(O) (OH),, -0-P(0) (R'RI%),, -OR¢, -NH,, -NRSR¢, -NR°RY, -OCOR®, -
CO,H, -CO;R¢, -S0¢, -SO,R¢, -CONH,, -CONR°RY, -SO,NH,, -SO,NR°RY, -
OCONH,, -OCONRSRY, -NRICOR®, -NRISORS, -NRICO,R¢ m —-NRISO,RE;

korma s paBHO 0, To RS mnpepmcraesiger H, aToM TajioreHa WM
C.-Cpajkmi, m R npencraBldgeT HeoBA3aTeJIbLHO 3aMelleHHEI Ci-
Chpanxmi, roe yKas3aHHBEM HeoOa3aTeJIbHO 3aMelle HHEM Ci-Chianxmi
HeoBg3aTeJIbHO 3aMelleH 3aMecTUTeJIeM, BHOpaHHEM u3 —-ORS, -NRCRY, -
CO,R¢, —-CONRCRY, -SO,NR°RY m -OCONRCSRY;

Korma g paBHO 1, To RA u R kaxOulil He3aBMUCUMO OpeIcTaBJideT

-CH,-, -NR®- wmymm -0O-, ¥ A, B34THM BMecTe c R u R*, oBpasyerT
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CBABHBAaKIyKL TpPyINy, I'oe A mnpencrTaBjdgeT -—-rajioreH (Ci—-Ci,allkmi) —,
Heo®a3aTellbHO 3aMemeHHuM -C;-CiralJIkiJI—-, Heo0sa3aTeJIbHO 3aMelleHHBN
—-Cy—CiralIKeHmi—, HeoOd43aTeJILHO 3aMelle HHEIM —-Cy—CioaJIKMHWMII—,
Heo0g3aTeJIbHO 3aMelleHHBM —-C1—-CgaliIkmI-0-C;—CgalJIKMJI-, Heo0g3aTeJIbHO
3aMelmeHHE —C1—-CgalIkmiI-NR3-C,—-CgaJIkMJI—, HeoOg3aTeJIbHO 3aMelleHHBIM
—C1—-Cgalikmii— (Ca—CglmkJIOaJIKMJI) —C1—CgaJIKWII—, Heob®a3aTeJIbHO
3aMelmeHHEl —Ci1—-CgalIkMiI-dpeHnyi—C,—CsaliIkjI—, HeoOg3aTeJIbHO 3aMelleHHBN
—C1-CgalikmJi— (4- 6-UJIEHHEMN TreTepOoUMKIIOaJIKuIl) —Ci—CgaJIKUII— MJIN
Heo®sa3aTelIbHO  3aMemeHHEM —Ci1—Cgalkuji—- (5-6-UJIeHHHM TeTepoapwui) -
Ci-CgaJikmji—,

TOoe aJIKMJbHasd Tpylla YKa3aHHOTO Heo0A3aTeJIbHO 3aMelleHHOT'O
-C1—CraJikmjia— Heob®sa3aTeJIbHO 3aMelleHHOT' O -Cy-CirajiIkeHMJIa—,
HeoO4ga3aTeJIbHO 3aMeleHHOT O -Cy-CiaJkmMHMIIa—, HeoOa3aTeJIbHO

3aMemeHHoOT o —Ci—-CgallIkmii-0-C{—CgaJIkmJia—, HeoO4d3aTeJIbHO 3aMelleHHOTO

-Ci-Cgankmin—-NR*-C,-Cgasnkujia-—, HeoB4g3aTeJIbHO 3aMelleHHOT'O
—C1-Cganikmii— (C3—Cgumkiioasikmii) —C,—-CgaJikuja—, HeoBO43aTeJIbHO
3aMelleHHOT O —-C1-Cealikmii—peHmyi—C, - CgaliIkujia—, HeoB43aTeJIbHO
3aMelleHHOT O -C1-Cgalyikmii— (4-6—UJIeHHEM
reTepoluMKIIOaNKM) —C—CgalIknjia— WU HeoOsa3aTeJIbHO 3aMeleHHOTO
-C1—CgalIknJI— (5-6-ujleHHEN reTepoapuil) —C,—-CgaJIkujia- Heo6sa3aTeJIbHO

3aMemeHa 1-4 3aMecTHUTeaMu, TIe KaXOeHM He3aBUCKMMO BHOpaH U3
aToMa TaJiloTreHa, rajioreH (C;-Cjaskmia) , -0H, -0-P (0O) (OH) », -0-
P(0) (RTRI), -ORS, -NH,, -NR°RY, -OCOR®, -CO,H, -CO,RS, -SOR¢, -
SO,R¢, -CONH,, -CONR°RY, -SO,NH,, -SO,NR°RY, -OCONH,, -OCONRCRY, -
NRICO,R¢, -NRISO,R¢, -NRICO,RS, m -NRYSO,RS,

u

Cs—CslIMKJIIOAJIKMIILHA S, beHMJIbHAHA, 4-6-4yJjleHHad
TeTepOUUKJIIOAIKUIIEHA g NI 5-6-ujleHHasa TeTepoapuiibHasg Tpynmna
YKasaHHOTO Heo0A3aTeJIbHO 3aMeMeHHOT'O -Ci-Cgasxnmyi— (Cz—

CeliMKJIOAJIKMII) —C1—CgaJIkMjla—, HeoDg3aTeJIBHO 3aMelleHHOTO -Ci1-CgalIkMiI—

dennsi-C,-CgaJikmiia—, HeoBsg3aTeJIbHO 3aMeleHHOoTro —-Ci—-Cgajkumi- (4-6-
YJI©HHBI reTepolMKIOaNKMII) —Ci—CgalIkMIIa— WJIN HeoO4A3aTeJIbHO
3aMeleHHOTO -C1—-Cgasikmii— (5-6-ujeHHHN reTepoapu) —Ci—CgalIkniia—

Heobg3aTeJIbHO 3aMelleHa 1-4 3aMecTUTeJIIMM, I'Ie KaxXIelM He3aBUCUMO
BHIOpaH M3 aToMa TrajioTeHa, Iuapokcu, -0-P(0) (OH),, -0-P(0) (RIR'I),,

aMMHO, (C1—-C4aJIKM1JI) aM/HO—, (C1—-Cgajyxmi) (C;—-C4aJIKMII) aMMHO—,
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C1-C4asxkmia, rajioreH (C;—-Ciasixkmia) , rajioreH (C;—C4aJIKOKCHU) —, Ci—
C4aJIKOKCHU—, runpokcu—- (C;—-CyaJIKOKCH) —, - (Ci—Cyankoxkcmi) —O-
P (0O) (OH) ,, - (C{—Chankokcui) -0-P (0) (RIR1), " Ci—-Cjankokcu— (Ci-

C4aJIKOKCHU) —;
Korga r paBHO 1, To RB® m RP®? kaxmulli He3aBMUCUMO OpPeIcTaBJigeT

-CH,-, u B, B3gTHlii BMecTe ¢ RB! u RP?, obpasyeT CBA3HBaLIYIO

TpYyImny, rme B npencrTaejdgaeT CBA3b WM B npencrapjgeT
—rajioreH (C1—-CipalIkmJj) —, Heobsg3aTeJIbHO 3aMelle HHBI -C1-CipaJikmji—,
HeoOA3aTeJILHO 3aMelleHHHBIM -Cy,—CipaJIKeHMUII—, HeoOA3aTeJILHO

3aMelleHHEM —-Cy—CipallIKMHUII-, Heo®g3aTeJIbHO 3aMelleHHBEM -—-Ci—-CgalIKMII—
0-C1-CgaJIKMJI—-, HeoBg3aTeJIbHO 3aMeleHHBM -Ci1—-CgalIkmJI-NR&—-Ci—-CgalIKMII-
, Heobga3aTeJIbHO 3aMelleHHBM C3—CgLUMKIIOAJIKIII, Heobda3aTeJIbHO
3aMelleHHBIM benwn, Heobsa3aTeJIbLHO 3aMelle HHBIM 4—-6-4JIeHHHM
TeTepPOLUMKIIOAJIKNWII, Heo®dg3aTeJIbHO 3aMelleHHBI 5-6-uJIeHHHM
TeTepoapwul, HeoO43aTeJIbHO 3aMelle HHEIM -C1-Cyanxmi— (Cs-
CelimkJioanikmil) —C—-CyalIkmji—, HeoBg3aTeJIbHO 3BaMemeHHBM -—Ci—C, alIkMii—
dbenmii—-C,—Cuajikmii—, HeoO43aTeJIbHO 3aMelle HHEI -C1-Cyanxmi- (4-6-
YJIIEHHHEMT e TEePOLUUKIIOAaNIKIMII) —C1—C alIkMJI- MM HeoOg3aTeJIbHO 3BaMelleHHBI
-C1-Cyankmii- (5-6-ujleHHHM TeTepoapmy) —C;—CiaJIkmi—,

roe aJIKkMJIbHasg Tpylla YyKas3aHHOTO HeoO0Aa3aTeJIbHO 3aMeMeHHOT'O
-C1—-Cypayikmiia—, Heobsa3aTeJIbHO 3aMeIlleHHOT'O -Cy,—CipaJIKeHUJIa—,
HeoOa3aTeJIbHO 3aMelleHHOTO -Cy,—CipaJIKMHMIIa—, HeoOa3aTeJIbHO

zaMemeHHOTo —-C1—-CgalIkmii-0—-C;—CgzaJIkmjia—, HeoO43aTeJIbHO 3aMelleHHOI'O

-C1—-Cgayikmi—-NR®2-C,-Cgajykujia—, HeoOda3aTeJIbHO 3aMeIleHHOT O
-C1—-Cyanxmii- (Cy—-CgumrijioaliIkmil) —C;—-Cyaskuiia—, HeobOdA3aTeJIbHO
3aMeIleHHOT O -Ci-Chankmin—-dpeHmyi—C,;—C ajiIkujia—, HeobdA3aTeJIbHO
3aMeleHHOT O -C1-CsaliIkmii— (4-6-UJIeHHHEMN
reTepolMKIIOoaNKMI) —Ci—C alIkniia— I HeoB4a3aTelIbHO 3aMeleHHOTO
-C1—-Chankmi- (5-6-ujeHHHN TeTepoapui-C;—-Cialjikmia) — HeoBdg3aTeJILHO

3aMemeHa 1 uMIM 2 3aMeCcTUTeNIaMM, TIe KaXIHM He3aBUCHMO BHOpPaH U3
aToMa TaJioreHa, rajioreH (C;—-Cyajikmia) , -0H, -0-P (O) (CH) 5, -0-
P(O) (R{Rr1)2, - ORS, -NH,, -NR°RY, -OCOR®, -CO,H, -CO,R¢, -SO,R¢, -
SO,R¢, —-CONH,, -CONRSRY, -SO,NH,, -SO,NR°RY, -OCONH,, -OCONRSRY, -NRH
OR¢, -NR9YSOR®, -NRICO,R¢, m -NRISO,RE,

u

C3—CslMKIIOAJIKMIIbEHA A, beHMJIbHAaA, 4-6-4yJjleHHad
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Ir'eTepPOUIMKIIOAJIKMIIEHA A i 5-6-ujleHHasa reTepoapljibHaAd I'pyllllia
YKasaHHOTI'O HeoDA3aTeJIbHO 3aMelleHHOI'O C3-CglIMKIIOAJIKUIIA,
HeoO43aTeJIbHO 3aMelleHHOTO O(eHMIla, HeoOA3aTeJIbHO 3aMelleHHOT'O 41-6-
UJIEHHOT'O reTepOluMKIIOaJIKMIIa , HeoOdA3aTeJILHO SaMelleHHOT'O 5-6-
WIEHHOT'O TIeTepoapniia, HeoO4ga3aTeJIbHO 3aMemeHHoTro -—Ci—Ciankmii— (Cs—

CeliMKJIOAJIKMII) —C1—-CyajIkmjla—, HeoOg3aTeJIbHO 3BaMelleHHOTOo -Ci—-CyalIKMiI-

bennsi-C,-Cyajxkmia—, HeoBsg3aTeJIbHO 3aMemeHHoro -—-Ci—-Cyajkmii- (4-6-
YJIeHHBIA reTepoUMKIIOaNKuII) —Ci—Caskuiia— WJIN HeoOA3aTeJIbHO
3aMeleHHOT O -C1—-Cyasikmii— (5-6-uJjeHHHN reTepoapuii) —Ci—Ciankuiia-

Heo®g3aTeJIbHO 3aMelleHa 1-4 3aMecTUTeJIIMM, I'Ie KaXIbM He3aBUCUMO

BHOpAH M3 aToMa TrajloTeHa, Iuapokcu, -0-P(0) (OH),, -0-P(0) (RIR!),,

aMMHO, (C1—-C4aJIKm1iI) aMMHO—, (C1—-Cgagykmi) (C1—-C4aJIKMJII) aMMHO—,
Ci—-Cyaykuia, rajioreH (C{—-Czajikmia) , rajioreH (C;—-CjaJIKOKCHU) —, Ci-—
C4aJIKOKCU-, TIUIApPOKCU- (C,—Cjasikokcu)—, - (Cy,—Cyanxoxcu) O-P(0) (OH),,

- (Cy—-Chankokcu) —0-P (0) (RIR1Y), m C,-Chankokcu— (C;—C,alIkOKCH) —;

Korga S paBHO 1, To RS m R®? kaxmell He3aBUCHMMO OpencTaBiigeT
-CH,-, u C, B34aTElM BMecTe c RS m R, of6pasyeT CBA3HBALIYID
rpynny, rnoe C mnOpelcTaBjgeT -TajioreH (C1—-Ci,alIkmil) -, Heoba3aTeJIbHO
3amMemeHHu —-C;—-Ci,alJIkiJI-, Heo®g3aTeJIbHO 3aMeleHHB -C,—CiralIKeHUII-
HeoOa3aTeJIbHO 3aMeleHHBMN -Cy,—C1aJIKMHWUII—, HeoOsga3aTeJIbHO
3aMelleHHBN -C1—-Cgasikmji—0—C,—-CgaJIkmJi—, Heobda3aTeJIbHO 3aMelleHHBM

—-C1-CgalIkmJI-NR&-C,-CgaJIKMJI-, Heo0g3aTeJIbHO 3aMemeHHBM -—-C;-CgalIkKnJI—-

(Cs—Cgumrgioagikmi) —C,—CgaJIKMJI—, HeoBa3aTeJIbHO 3aMelleHHBM
-Ci-Cganxkmi—-peHmi—-C;—CgaJIkKmji—, HeoO4a3aTeJIbHO 3aMelleHHHEM
—-C1-Cgalikmii- (4-6—uJIeHHLM reTepoUMKIOaJIKUII) —C—CgaJIKMUII— I
HeoBdA3aTeJIbHO  3aMelleHHBN -C1-Cgalkuii- (5-6-4UJjIeHHH TeTepoapui) -

Ci-Cgasyikmii—,

Toe aJIKMJIbHasg Tpylla YKa3aHHOTO HeoDA3aTeJIbHO 3aMelleHHOT'O
-Ci—-CiraJyikmjia—, Heobg3aTeJIbHO 3aMeIleHHOT' O -Cy,—-CirajiIkeHMUJIa—,
Heo643aTeJILHO 3aMeleHHOT O —-Cy—-CialIKuHmMjIa—, HeoB4a3aTelIbHO

3aMeleHHOTO —C1—-CgalIkmyi-0-C1—-Cgajikmjla—, Heobd3aTeJIbHO 3aMelleHHOT'O

-Ci—-Cganxkmji-NR*-C,—CgaJiIkmujia—, HeobA3aTeJIbLHO 3aMeIleHHOT' O
—C1—-Cgankmii—- (Ca—CglmkJIoaJiIkmil) —C,—CgaJIkmujia—, Heob®a3aTeJIbHO
3aMeIleHHOT O —-Ci—Cganikmii—-peHmi—C,—CgaJIkujia—, Heoba3aTeJIbHO
3aMeleHHOT O —-C1-CgalIkmJi— (4-6—4JIeHHHEMN

PeTepOHMKﬂoaHKMH)—Cl—c6aﬂKMﬂa— 2NN HeoB4a3aTelIbHO SaMelleHHOT'O
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-C1—-Cganikmii— (5-6-ujeHHHN TeTepoapul) —C,—CgalIkniia— HeoBdg3aTeJILHO
3amMemeHa 1 WMIM 2 3aMecTUTeJIaMM, TIoe KaXOeM He3aBUCUMO BHOpaH U3
aToMa TaJioreHa, rajioreH (C;—-Ciasxkmia) , -0H, -0-P (O) (CH) 5, -0-
P(0O) (R{Rr1)2, - ORS¢, -NH,, -NR°RY, -OCORS¢, -CO,H, -COR¢, -SO,R%, -
SO,R¢, —-CONH,, -CONR°RY, -SO,NH,, -SO,NRRY, -OCONH,, -OCONRCSRY, -NR4
OR¢, -NRYSORS, -NRACO,R¢, m -NRISO,RE,

"

C3—CelMKIIOAJIKMIIbHA A, beHMJIBEHAL, 4-6-4yJjleHHad
TeTepOolUMKIIOAJNKMUIbHA S WM 5-6-ujeHHas reTepoapuiibHag TpyIna
yKasaHHOTO Heo®a3aTelIbHO 3aMemeHHOTO C3—CgUMKJIIOAJIKMIIA,
HeoOsa3aTelIbHO 3aMeleHHOTO GeHmJa, HeoOsS3aTelIbHO 3aMeleHHOTO 4-6-
UJIEHHOTO TeTepOoUMKIIOaJIK1IIa, HeobOsa3aTeJIbHO 3aMEeMeHHOTO 5-6-
UJeHHOTO TeTepoapuila, HeobOda3aTellbHO 3aMemeHHOoTo C;-Ciankuii— (Csz—
CeumkJioaJikmii) Ci—Cyajikmjia—, Heobsa3aTeJIbHO 3aMemeHHoro Cqi CjyaJIKMII—
benmi—-C,-Cyanxkmia—, HeoO43aTeJIbHO 3aMeleHHOT'O Ci-Cyankmi- (4-6-
YJIEHHHM reTepouMkJIoaNKkui) C;—CiajIkuiia— VI HeoOsa3aTeJIbHO
3aMelleHHOT'O C1-Chanxnii- (5-6-4JjIeHHL reTepoapm) —C,—C ajkuiia-
HeoBA3aTeJIbHO 3aMeneHa 1-4 3aMecTUTeJIAMM, TIe KaXObeM He3aBUCUMO

BHIOpaH M3 aToMa rajioreHa, Iuapokcu, -0-P(0) (OH),, -0-P(0) (RIR'I),,

aMM1HO, (Ci—-ChaJIKMJI) aMrMHO—, (Ci—-Chanxmi) (C;—-C,aJIKMJI) aMMHO—, Ci-—
CjiaJIkmiia, rajioreH (C;—--Cjajxmia) , rajioreH (C;—-C,aJIKOKCH) —, Ci-
CqasIkOKCHU~—, THAOpokcu- (C,—-Cjyajkokcu)-, - (C,—-Czankorkcu)-0-P(0O) (OH),,

- (Cy-Cjankorcu) —0-P (O) (RIRY), um C;-Cyankokcu— (C;—C, aJIKOKCHU) —;

R3 u R® kaxOulli HesaBUCHMMO OpencTabjdeT -CON(RY) (Rf), mam ommu
us R3 u R® mnpepcrasiger -CON(RY) (Rf), wu mpyror wms R® wm R®
npencraBygasgeT H, COOH wmmam -CO, (R€) ;

R* u R® kaxnoell HesaBMCMMO BEHOpaH M3 H, aTomMa rajioreHa,
rajioreH (C;—-Cgajikmja) , rajioreH (C;—CgaJIKOKCHU) —, TUIPOKCH, -0-
P(0O) (OH),, -0-P(0O) (RIR'L),, =-NH,, -NR°R¢, -NR°RY, -CORS, -CO,R¢, -
N (R4) COR®, =N (R9)SO0,R¢, -N(R9) SO, (Ci;-Crankmmn)-N(R") (Rf), -N(RY)CO(C;-

Coaykwmi) —N (RM) (RE), HeoBg3aTeJIbHO 3aMeleHHOTO (C1—-Cgagnkuia) ,
Heo®g3aTeJIbHO 3aMelleHHOT'O (C1-CgaJIKMII) OKCU—, Heob®g3aTelJIbHO
3aMelleHHOTO (C1-CsaJIKMJII) aMUHO— u Heo®ga3aTeJIbHO 3aMeleHHOTO

(C1—Cgankxmi) (C;—CyuaJIKMJII) aMMHO—,
roe (C1—-CgaJIkmiI) YKa3aHHOTO Heob®ga3aTeJIbHO 3aMeleHHOTO

(Ci-Csagyixkma) , HeoOsa3aTeJIbHO 3aMeleHHOT O (C1—CsaJIKMJI) OKCHU—,
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Heo0A3aTeJIbHO  3aMelleHHOT'O (C1—-CeaJIKMII) aMMHO- U  HeoOa3aTelIbHO
3aMemeHHoTo (Ci—Cganikmi) (C1—-C4aJIkKMJI) aMMHO—- HeodOg3aTeJIbHO 3aMelleH
1-4 zamMecTuTensaMM, T'Ie KaXOulM He3aBUCUMO BeOpaH wu3 -0H, -0-
P(O) (OH),, -0-P(0) (RIR'L),,-0OR¢, -NH,, -NRSR¢, -NR°RY, -CO,H, -CO;RS,
-OCOR®, -COzH, -CO;R¢, -SO;R¢, -SO,R°, -CONH,, -CONRSRY, -SO,NH,,

SO,NRCRY, —-OCONH;, —-OCONRCR¢Y, -NR4COR®, -NRYSORS, -NR4CO,RE, -
NR4SO,RE, Heob®sg3aTeJIbHO 3aMEIleHHOT'O beHMIIa, Heob®sa3aTeJIbHO
3aMelleHHOTO 5-6-4JIeHHOTO TeTepOoLUKIIOaJIK1IIa u HeoB0dA3aTeJILHO
3aMeleHHOTO 5-0-UJIeHHOTO reTepoapwuia, roe YKa3aHHEMN
HeoOa3aTelIbHO 3aMelleHHBE (QeHMJI, 5-6-UJIeHHBEM TeTepOLUMKIIOAJIKUII WMJIU
5-6-uJIeHHHN TeTepoapull HeobOsS3aTelJIbHO 3aMemeH 1-4 3aMecTuUTesIaMu,

TIe KaxXIeM He3aBUCUMMO BHOpaH M3 aToMa TIaJloreHa, Iuapokcu, -0-

P(O) (OH) 5, -0-P (0) (RIRY),, aMUHO, (C1-C4aJIKUII) aMUHO—,
(C1-Cyatxkmi) (C1—-Cyatyxkmi) ammHo—-, Ci;-Cyajikmja, TaJoreH (C,-Cjajkuia),
runpokcu— (Ci—Cyankuia) -, - (Ci—-Cyankmui)-0-P(0) (OH),, - (C{-CsaJIKWJ) -~

0-P (0) (RIR?Y),, rmajsoren (C,-Cjankokcu)-, C;—-ChaJIKOKCU—, TUIPOKCH-
(Co—-CyatIkokCHU) —, - (C,—-Csankokcu) -0O-P (0O) (OH) 5, - (Cy,-Cjankokcu) —0O-
P (0O) (RIR!),, C,-Cjankokcu- (C;-Czankokcu)-, -CORY, -CON(RY) (Rf) u -
CO,RY;

R'* mpemcraBigeT HeoOg3aTeJIbHO 3aMemeHHH C,-Cj alIkiiI, TIe
YKa3aHHEM  HeoBA3aTeJIbHO  3aMemeHHelr  C;—-Ch,alKkmyl  Heofg3aTelIbHO
3aMeled 3aMecTuTesleM, BROpaHHeM u3 —-ORS, -NR°RY, -CO,R¢, -CONRCRY,
~SO,NR°RY 11 —OCONRCRY;

R'® mpemcraBisger H, aToMm rajioreHa wuiu C;-C,alIKUII;

RY?® u RY7 kaxmell He3aBUCHMMO MpencTaBigeT H, LIUKIIONPONMII WM
Ci—Cyayxkui;

R® mnpencrasiadeT H, -R¢, -COR ¢, -COyH, -CO;R®, -SOR¢, -S0,R¢, -
CONH,, -CONRSRY, -SO,NH, myim -SO,NRCR9;

RP  kaxmell HesaBUCUMMO IpencrabigeT Ci—CjalIkmjl, TajloreH (Ci—

C4aJIKWII) , - (C1—-Cyamxmy) —OH, - (C1-Cygankmi) —-0-P (0O) (OH) 5, -
(C1-Chanxmi) —0-P (0) (RIRTL) 5, - (C1-Cankmi) —0- (C1—C,aJIikmi) , - (C1—
Csankwui) -N (Re) (RE), - (C1—Cygayxmi) —0-CO- (C1—-Cdaynkmi) MJIIN -(Cq1-

Cqayikmji) —CO-0- (C1—-CyaJxmi) ;
RS kaxOwli HesaBUCUMMO OpencrabBjsgeT C;—-CjalIkKmJI, TaJoreH (Ci—
C4aJIKWII) , - (C1—Cyamxmy) —OH, - (C1—Cygankmi) —0-P (0O) (OH) 5, -

(Ci—-Caanxui) -0-P (0) (RIRIL),, - (C1-Cahankmui) —0- (C1-Cianxkui) , -(Cq-
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Cyqaykmi) -N (Re) (RE), - (Ci-Ciamkxmi)-0-CO- (C;-Chaykmi), - (Ci—-CsaJIKmi) -
CO-0- (C1-Cyamyxwmi) , HeoOA3aTeJIBHO 3aMelle HHEIM C3—CgLIMKIIOAJIKWII,
Heo®g3aTeJIbHO 3aMelleHHHM (eHMJI, HeoOg3aTeJIbHO 3aMelleHHEV 4-6-
UJIeHHH T'eTepPOoLUMKJIIOAaJIKMII, HeoOsa3aTeJIbHO 3BaMeMeHHHM b-6-uJIeHHBN

TeTepoapwyl, Heo0A3aTeJIbHO 3aMemeHHeM 9-10-UJleHHH TeTepoapwul,

HeoOA3aTeJIBHO 3aMelle HHEIM —C1—Chayikmii—C3—CglIMKIIOAJIKWNII,
HeoO43aTeJIbHO 3aMeleHHBM -C1—-Chanxui-deHns, HeoO043aTeJIbHO
3aMellle HHEIN —C1—-C4aJIkmJI— 4 - 6—-UJIe HHEIM TeTEePOLUKIIOAJIKAI,

HeoB0dA3aTeJIbHO 3aMeleHHB -C;—-C alIkKMJI-5—6-UJIeHHEM TeTepoapull WK

Heo®sa3aTelIbHO 3aMemeHHEM —-Ci1—C, alkmii-9-10-uJjleHHHM T'eTepoapn,

roe C3—CglUMKJIOAJIKUJIbBHA A, beHMJIBEHAL, 4-6-uJjleHHad
reTepOLUMKIIOAJIKMIIBHA L, 5-6b-uJjleHHaA reTepoapuiibHa4g VI 9-10-
uJjleHHaAa reTepoapuiibHa g TpyIia YKasaHHOTO HeoOA3aTeJIbHO

3aMelleHHOTO Ci3—CglMKJIIOalIki1ila, HeoOA3aTeJIbHO 3aMelleHHOTo GeHuia,

HeoOsa3aTelIbHO 3aMeMmeHHOTO 4-6-4JIeHHOTO reTepOoUMKIIOAJIKMIIA,
HeoOsa3aTelIbHO 3aMeMmeHHOTO 5-6-4JIEHHOTO reTepoapuia,
HeoOsa3aTelIbHO 3aMeMeHHOTO 9-10-4JIeHHOTO reTepoapuia,
Heobsa3aTeJILHO 3aMelleHHOT O —-C1—Chayrmi—-Cy—-CsuMKIIOaJIKMIIa,
HeoOsa3aTelIbHO 3aMemeHHOTO -C;-Cy ankui-dbeHma, HeobOsa3aTeJIbHO
3aMemeHHOoTO -C;-Cyankmii—4-6-4JIEHHOTO reTepolMKIIOAaJIKMIIA,
Heobsa3aTelIbHO  3aMmemeHHOTOo  —Ci-CialIkKMJI-5-6-UJIeHHOTO TeTepoapuia
MM HeoOsa3aTelJIbHO 3aMelleHHOT O -C,—-Chanxmii-9-10-ujeHHOTO

TeTepoapuiia Heobsa3aTeJIbHO 3BaMeleHa 1-4 3aMecTUTeJIaMM, I'IOe KaxIhi
He3aBMUCHKMMO BEOpaH M3 aToMa Iajlo'eHa, TIuapokcu, -0-P(0) (OH),, -0-
P (0) (RIR%1) 5, aMMHO, - (C,-C,yanxmy) NH,, (C1—-C,aJIK1JI) aMUHO—,
(Ci—-Chamaxmi) (C;—-Cyalyikmii) aMmHo—, C;—-Cjasikmiia, TraJjioreH (C;-Cjajakwuia),
rajjoreH (Cl-Cdankokcu) -, Ci—-Cjankokcu—, T1uapokcu (C,—-CjalIkKOKCH)—, -
(Cyp—-Chanxkokcu) —O-P (O) (OH) ,, - (Cyp—-Chanixkokcu) —0-P (O) (RIRIL) ,, Cqi-
Cjanikokcu— (C,—-Csayikokcu) —, —-CORY, —-CON (RY) (Rf) m -CO,RY;
RY kaxOell HesaBMCUMO OpencTabiideT H uim C;-Cualikuil;

R® KaxOHl He3aBUCHMMO IIpencraBisgeTr H, (Ci—Cjanxwmia), -CO(Ci-

Cqayikmj) , -—-0CO(Ci-Cyankmi), -CO,;(Ci-Cyankmi), - (Ci—-Cyanixkmi)NH,, -
(C1—-Cyankxmi) C1—-C4aJIKOKCH, —-CO- (HeoBg3aTeJIbHO 3aMelleHHEI 5-6-
YUJI©HHBI TeTepOUMKIIOaJIKWII) , -CO (C1—-CyanxmiI) (HeoBga3aTeJIbHO
3aMelleHHBI 5-6-uJjleHHHN TeTepOoLUMKIIOaJIKWII) , —-CO (HeoBg3aTeJILHO

3aMellle HHEM 5-6-uJIeHHEMN TreTepoapwui) , -CO (C1—-CuaJIKkmiI) —
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(HeoGsa3aTeJIbHO 3BaMelleHHBM 5—-6-UJIeHHHM IeTepoapwui),

rIe Heob®g3aTeJIbHO 3aMelleHHHEM b5—6-UJIeHHHM TI'eTepPOLUMKJIIOAJIKNII
WU HeoO43aTeJILHO 3aMemeHHBN 5-6-UJIeHHHN TreTepoapmil
Heobg3aTeJIbHO 3aMemeH 1-4 sBaMecTUTeIaMM, IT'Ie KaxXIOhlM He3aBUCUMO

BHIOpaH M3 aToMa TajioreH, Truigpokcu, -0-P(0) (OH),, -0-P(0) (RIR'I),,

aMMHO, (C1—-C4aJIKM1JI) aM/MHO—, (C1—-Cyagyxmi) (C;—C4aJIKMII) aMMHO—,
C1-Cyanxkmia, rajioreH (C;—-Cyiasxkmia) , rajioreH (C;—C4aJIKOKCHU) —, Ci—
ChpaJIkOKCHU—, TITUuIpokcUu- (Cr,—Cjankokcu)—, - (C,—Cyankoxkcu) O-P(0O) (OH),,

- (Cy=-Chankokcu) -0-P (0) (RIRI1),, C;-Cjankokcu- (C;-Cjaskokcu)—-, -COR9,
-CON (RY) (Rf) m —-COzRY;

Rf xkaxmuli HesaBMCUMMO IpencTabigeT H mium (Ci—CualKui) ;

R9 m RP kaxpooli HesaBUcCUMO IpencTabjdeT H wmum  (Ci—Cualxumi) ,
wiu RY m RE, B34THE BMecTe C aTOMOM WM aToMaMy, C KOTOPEMM OHM
CBA3aHH, 00pa3l3ylnT 5-6-uJleHHOe KOJIBIIO;

M B KaxgoM cJydae R! m R!! HeszsaBucuMo npencraBagoT (Ci—
CeaJIKMJI) OKCU—;

WM eT0o TayTOMepy:;

WIM ero CoOJIM, B UYaCTHOCTM, ero dapMaleBTHUUECKM IIpUeMJIeMOM
COJIN .

Eme OIOVH ACIIeKT HacTodmeTro n300peTeHnsd OTHOCUTCH K

coenMHeHUAM QopMyJiel (1)
R4
R14

N \
R3!_ P N\>—NH N—y
|

RA1 RB1 0 R15

/ \\ RC
A)q B)r \
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Toe:

g paBHo 0 mwmm 1;

r paBHo 0 mim 1;

s paBHO O mium 1;

roe gtr+s=1 wiam 2;

korma g paBHOo 0, To RA u RA kaxOulil He3aBMCUMO OpeIcTaBJideT
H, arToMm rajioreHa, ruopokcu, -N(R®) (Rf), -CO,Rf, -N(Rf)CORP, -
N (R9) SO, (C1—-Cyankmi) -N (R®) (RE), -N (R9) CO (C;-Cgankui) -N (RM) (RE),
Heo0g3aTeJIbHO 3aMelleHHBM (Ci—CgalIkMJI), Heo®g3aTeJIbHO 3aMelleHHBM
(C1—-CgaJIKMJI) OKCH—, Heobg3aTeJIbHO 3aMeleHHBM (Ci—CgalIKMJI) aMMHO— U
Heo0g3aTeJIbHO 3aMemeHHbEM (Ci—Cgasikmil) (C1—CyaJIkMII) aMMHO—,

roe (Ci—-CgaJIKMJI) VYKa3aHHOT'O Heobg3aTeJIbHO 3aMeleHHOTo (Ci-
CeaJikmja) , HeoOsa3aTelIbHO 3aMEeNEeHHOT'O (C1-CeaJIKMJI) OKCU—,
HeoOAa3aTeJIbHO  3aMeleHHOTO (Ci-CgaJIKMJI) aMMHO— M  Heo043aTeJIbHO
3aMemeHHoTo (Ci—-Cgankmi) (C;—-CyaJIkMJI) aMMHO— Heo0sa3aTeJIbHO 3aMelleH
1-4 =zamecTUTeNAMM, T'IOe KaXIHM He3aBUCKUMO BHOpaH M3 I'MAPOKCH, Ci-
C,alIKOKCHU—, -N (R®) (RE), -CO, (RY), -CON (R®) (Rf), HeoBA3aTeJILHO
3aMeleHHOT O beHmia, HeoOd3aTeJIbHO 3aMeleHHOTO 5-6-4UJIeHHOTO
TeTepOoUMKIIOaJIKuIIa u HeoBsa3aTeJIbHO 3aMeleHHOTO 5-6-UJIeHHOT O
TeTepoapuia, I'Ie YKas3aHHBM HeoOsS3aTeJIbHO 3aMelleHHBM dGennsi, 5-6-
YUJIeHHBIM TeTepPOLUMKIIOaJIKNII W 5-6-UJIeHHHMN TeTepoapmui
Heobdg3aTelJIbHO 3aMemeH 1-4 s3aMecTUTeJIaMM, IIe KaXIObM He3aBUCUMO
BHOpaH M3 aToMa TaJioTeHa, IMIAIPOKCH, aMmHO, (Ci—-CgalIKMJI)aMMHO—,
(C1-Cganxkmi) (C1-CgaJIKMII) aMmMHO—, TaJoreH (C;-Csankmia), Iugpokcu (Ci—
CjaJIkmjia) —, rajioreH (C;-CjaJIkKOKCHU) —, C,-C,aJIKOKCU—, TUIpPokKCU (Co—
CjsaJIKOKCH) —, -Ci—-Chankmi- (C;—-C,aJIKOKCH) MJIN C,-Cjankokcu- (Cy-
C4aJIKOKCH) —;

korma r paBHo 0, To RB® m RP? kaxmulli He3aBMCUMO OpPeIcTaBJIgeT
H, Heob®g3aTeJIbHO 3aMelleHHBI C1-CsaJikmi, rajioreH (C1—CgaJIkMI) ,
HeoOsa3aTelIbHO 3aMelleHHEM C,—CgalJIKkeHMJI, HeoOsa3aTeJIbHO 3aMelleHHBN
Cyr—CgaJIKMHWII, HeoOA3aTeJIBHO 3aMelle HHEIM C3—CgLIMKIIOAJIKIII,
HeoO4a3aTeJIbHO 3aMelleHHHE 4-6-4JIeHHHN TeTepPOLUUKIIOaJIKWII,
Heo®g3aTeJIbHO 3aMelleHHHM (eHMJI, Heo®d3aTeJIbHO 3aMelleHHEM 5-6-
UJIeHHH TeTepoapull WIM HeobOsg3aTellbHO 3aMeleHHBM 9-10-uJieHHBM
TeTepoapui,

Ioe YVKa3aHHBN Heobsg3aTeJIbHO 3aMelleHHBI Ci-Cgajyikmi,
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HeoOa3aTelIbHO 3aMemeHHEM C,-CgalJIKkeHMJI, HeoOa3aTelIbHO 3aMelleHHBN
Cor—CgaJIKMHWII, HeoOA3aTeJIBHO 3aMelle HHEIM C3—CgLIMKIIOAJIKWII,
HeoO4a3aTeJIbHO 3aMelleHHHEI 4-6-4JIeHHHN TeTepPOLUUKIIOaJIKNII,
Heo®g3aTeJIbHO 3aMelleHHHM ¢(eHMJI, HeoOd3aTeJIbHO 3aMelleHHENM 5-6-
UJIeHHH TeTepoapwuyl WM Heo®g3aTesIbHO 3aMemeHHHM 9-10-3aMemeHHbBN
TeTepoapull Heobsa3aTellbHO 3amemeH 1-4 3aMecTUTeNIaMM, TOe KaxXIh
He3aBMCHUMO BEHOpaH M3 aToMa rajioreHa, HuUTpo, -R¢, -0OH, -0- -0R¢, -
NH,, -NRSR¢, -NR°RY, -OCOR¢, -CO,H, -CO,R¢, -S0¢, -SO,R¢, -CONH,,
CONRSRY, -SO,NH,, -SO,NR°RY, -OCONH,, -OCONRSRY, -NRYCOR¢, -NRYSOR€®,
-NRYCO,R® u —-NRYSO,RE;

korga s paBHo 0, To R mnpexmcraesiger H, aToM TrajioTeHa WM
C.i—-Cgayikmii, u R npencraBldeT HeobOa3aTeJIbHO 3aMelleHHBIM Ci-
ChaJikui, Toe YyKa3aHHBMN HeoB43aTeJIbHO 3aMelleHHBIN C1—-CyaJyikmi
HeoBA3aTeJbHO 3aMelled 3aMecCTUTesIeM, BROpaHHEM M3 -ORS, -NRCRY, -
CO,R¢, -CONRSRY, -SO,NR°RY m —-OCONRCRY;

Korga ¢ paBHO 1, To RA m R kaxOell HE3aBUCKMMO OpencTaBiigeT
-CH,, -NR®- wmm -0-, m A, B34TEII BMecTe c RA wu R?, oBpasyerT
CBABHBBAKIY TPYyNOIy, I'oe A 1perdcTaBjigeT rTajioreH (C;—-CialIkii) —,
HeoOsa3aTelIbHO 3aMemeHHBl Ci—CialIkMJI-, HeoBg3aTeJIbHO 3aMelleHHBM
C,—CiraJIKeHuJI—, HeoO43aTeJIbHO 3aMelle HHEIN Co—CiraJIKMHWUII—,
HeobgzaTelIbHO 3aMemeHHBM C;—-CgalIkmI-0-C;—-CgaJIKMJI-, HeoBg3aTeJIbHO
saMemeHHe  C;—-CgaliIkuii-NR3-C,-CgzaJIkmiI—, Heo®g3aTeJIbHO  3aMelleHHBM
Ci—Cgankmii— (C3—CeumkIIOaJKMII) —C1—CgaJIKMJI—, HeoBS3aTeJIbHO 3aMeleHHHN
Ci—-Ceankmii-peHmiI-C;—CgalJIKMJI—, HeoBg3aTeJIbHO 3aMeleHHEM C;-CgaJIKUII—
(4-6-UJIeHHHEM reTepolMKIOaNIKMII) —Ci—CsalIKMII— WJIN HeobOdA3aTeJIbHO
3amMemeHHu Ci—CgalIkuJi— (5—6-uJIeHHB TeTepoapui) —C;—CgalIkuii—,

Toe aJIKMJIbHasg Tpylla YKas3aHHOTO HeoDA3aTeJIbHO 3aMelleHHOT'O
Ci—CiraJykmiia— HeoOA3aTeJIBHO 3aMeIlleHHOT' O C,—CiraJiIkeHUJIa—,
Heo643aTeJILHO 3aMeleHHOT O Cy,—CiraJIKvHUIIa—, HeoB43aTelIbHO
3aMeleHHOTo C1—-CgallkmjI-0-Ci—-CgzajiIkmjla—, HeoOg3aTeJIbHO 3aMelleHHOT'O
C1—-Cgalikmji-NRe2-C,-CgaJIkmJia—, HeoDA3aTeJIbHO 3aMelleHHOTO Ci—-CgalIKMiI—
(Cy—Ceumriioagikmil) —C,—CgalIkmiia—, HeoBsg3aTeJIbHO 3aMeIleHHOT' O Ci-
CealiIkmJI-peHnJI-C1-CgaliIkmjia—, HeoO4g3aTeJIbHO 3aMelleHHOTO Ci—-CgalIKMiI—
(4-6-UJleHHB reTepolMKIOaNKMII) —Ci—CgalIkMiIa— MJIIN HeoBdg3aTeJILHO
3aMeleHHOTO Ci—-CgaJikmii— ( 5— 6—uJIeHHHN rTeTepoapu) —Ci—CgalIknjia—

Heobg3aTeJIbHO 3aMelleHa 1-4 3aMecTUTeJIIMM, I'Ie KaXIelM He3aBUCUMO
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BHIOpaH M3 aToMa TrajJioreHa, rajoreH (C,-Cjankwmia), —-O0OH, -ORS, -NH;,
NR°RY, -OCOR®¢, -CO;H, -CO,R¢, -SOR®¢, -SO,R%, -CONH,, -CONR°RY, -
SO,NH,, -SO,NR°RY, -OCONH,, -OCONRSRY, -NRICOR®, -NRISOR®, -NRICO,R€,
un -NRISO,RS,

u

C3—CelMKIIOAJIKMIIbHAA, beHMJIBEHAL, 4-6-4yJjleHHad
TeTepOoUMKIIOaJIKMUIIEHA S VI 5-6-uJjleHHasa reTepoapuiibHasa TpyIImna
YKa3aHHOTO HeobBg3aTelJIbHO 3aMemeHHOTO C1—CgalIkmii— (C3—CglIMKIIOAJIKWII) —
C.i-Cgaykujia—, Heob®sg3aTeJIbHO 3aMeIlleHHOT' O C1—-Ceankuji—-peHmii—C-
CeaJiIkmJia-—, HeoOA3aTeJIBHO 3aMeIlleHHOT O C1-Ceasikmji— (4 - 6-4JIeHHBM
reTepoUUKIIOaNKmI) —C1—CgalIKMIIa— WJIM HeoOA3aTeJIbHO 3aMelleHHoOTo Ci-
CeaJIKMJI- (5-6-uJIeHHHN reTepoapuil) —C,—-CgaliIkuiia-— Heobda3aTeJIbHO

3aMemeHa 1-4 BaMecTHUTeNIaMM, TIe KaxOblM He3aBUCKMMO BuOpaH U3

aToMa raJjioreHa, TUOPOKCH, aMMHO, (C1—-CsaJIKMJI) aMMHO—, (Cqi-
Cyankui) (C;—-CyaJIKMJI) aMMHO—, C.-Cjankmia, raJjioreH (C;-Ciankmia) ,
rajioreH (C;-Cjanrokcu) -, C;—-CjaJIKOKCU-, TUAOPOKCHU (C;—C,alIkOKCHU)— U

Ci-Cyankokcu- (C;-C4aJIKOKCH) —;

Kkorma r pabBHO 1, To RB® m RB? kaxmull He3aBMCUMO OpelcTaBJideT
-CH,, m B, B34aTell BMecTe ¢ RB®! u RP?, of6pasyeT CBA3HBaLIYD I'PYIIIY,
roe B mnOpencrTaBjigeT CBA3b, WM B mOpecTaBjigeT rajioreH (C;—CioalIKWJI) —
HeoOsa3aTelIbHO 3aMemeHHbl Ci—CigaJIKMJI—-, HeoBg3aTeJIbHO 3aMelleHHBM
C,—CipaJIKeHUJI—, HeoOd3aTeJIbHO 3aMelle HHEIN Co—CqpaJIKMHWUII—,
HeobgazaTelJIbHO 3aMemeHHBM C;—-CgalIkmI-0-C;—-CzaJIkKMJjI-, Heo0g3aTeJIbHO
saMemeHHe  C;—CgalIkuI-NR3-C,-CgzaJIkmiI—, Heo®g3aTeJIbHO  3aMelleHHBM
C3—CgUUKJIIOAJIKMII, HeoB0a3aTeJIbHO 3BaMelleHHBM (QeHuJI, Heoba3aTeJIbHO
3aMelleHHBI 4-6-YJIeHHHN TeTEePOLUUKIIOAJIKNII, Heob®sa3aTeJIbLHO
3aMeleHHE b-6-UJIeHHBM TIeTepoapuyl, Heo®d3aTeJIbHO 3aMelleHHBM Ci-—
CqasikmJI— (C3—CglMKJIOAJIKMII) —C1—C alIKu1iI—, Heo®dg3aTeJIbHO 3aMelleHHBIL
Ci—-Ciankumii-peHmii-C;—CsalIkMJI—, Heo®g3aTeJIbHO 3aMelleHHEM C;-CiaJIKMII—
(4-6-uJleHHH TreTepolMKIOaNKMII) —C1—C allkmI— MIIn Heob®sa3aTeJIbHO
3aMemeHHu C;-CjalIkuii— (5-6-uJleHHB TeTepoapwui) —-C;—C, alxmii-—,

TOe aJIKMJIbHasg Tpylla YKas3aHHOTO HeoDA3aTeJIbHO 3aMelleHHOT'O
Ci-CipaJikmiia—, Heobsg3aTeJIbHO 3aMeIleHHOT' O Cy,—CipaJikeHUJIa—,
Heo643aTeJILHO 3aMelleHHOT O Cy,—CrpaJIKvHUIIA—, HeoB4a3aTelIbHO
3aMeleHHOTO C1—-CgallIkmjI-0-Ci—-CgzaJiIkmjla—, HeoO0g3aTeJIbHO 3aMelleHHOT'O

C1—CsalIkmJI-NR?-C—CsaJikmjia—, HeoOg3aTeJIbHO 3aMelleHHOT O C1—-CjialIkKnji—
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(Cy—Ceumriioaikmil) —C,—CyajiIkmiia—, HeoBsg3aTeJIbHO 3aMeIleHHOT'O Cqi-
Chanikmii-peHnsi-C1—-C aJIkmjia—, HeoO04g3aTeJIbHO 3aMelleHHOTO Ci1—-CjhalIkmii—
(4-6-UJleHHB reTepoluMKIIOaNKuII) —Ci—Ciallkuiia— MJIIN HeoBdg3aTeJILHO
3aMeleHHOT O Ci—-Cyayxmii— ( 5— 6—uJjleHHHM reTepoapw) —Ci—Ciankuia) —
Heo0OA3aTeJIbHO 3aMemeHa 1 wWiIn 2  3aMecTUTeJISIMH, Toe  KaxXIhM
He3aBUCHMO BHOpaH M3 aToMa I'alJlor'eHa, rajioreH (C,-Cjankmuia), -0H, -
OR¢, -NH,, -NR°RY, -OCOR¢, -CO,H, -CO,R¢, -SOR®, -SO,R¢, -CONH,,
CONRCRY, -SO,NH,, -SO,NR°RY, -OCONH,, -OCONRCRY, -NRICOR¢, -NRISORS,
-NRACO,R¢, m -NRASO,RE,

u

C3—CelMKJIIOAJIKMIIbLHA A, beHMJIBEHAL, 4-6-4yJjleHHad
TeTepOUUKIIOaJKMUIIbHAa I WA 5-6-ujileHHa4d reTepoapujibHasa TpyIlmna
YKazaHHOTO HeoO4ga3aTeJIbHO 3aMeleHHOTO C3—CglUuUKIIOQJNIKWIIA,
HeoOsa3aTelIbHO 3aMeleHHOTO GeHmJla, HeobOs3aTelIbHO 3aMeleHHOTO 4-6-
UJIEHHOT'O TeTepOoUMKIIOaJNIKMUIIa, HeoOsa3aTeJIbHO 3aMeleHHOTO 5-6-
UJIeHHOTO TeTepoapuila, HeoOa3aTelIbHO 3aMeleHHOoTo C;-Cjankui— (Cs—
CeumrJioaJikuil) —C;-CyajIkmiia—, HeoOsa3aTeJIbHO 3BaMemeHHoTo C;-CiaJIKMiI—
benmi—-C,—-Cyayxkmia—, Heobsa3aTeJIbHO 3aMelleHHOT'O Ci—-Cyankumi- (4-6-
YUJIeHHBIM reTepolMKIIOaNKmII) —C—Caslkmiia— WJIN HeoB43aTeJIbHO
3aMeleHHOT O C,—-CjaJkmii— (5—-6-4uJIeHHHN reTepoapm) —C,—CiajIkujia-
Heo®g3aTeJIbHO 3aMeleHa 1-4 saMecTUTeJIIMM, I'Ie KaXIelM He3aBUCUMO
BHIOpaH M3 aToMa TraJioTeHa, IMIPOKCH, aMmHO, (C;—-CyaJIKMJI)aMMHO—,
(Ci—-Chajyxmi) (C;—-CyaliIkmii) aMmHo—-, C;—-Cjasikmiia, TraJjioreH (C;-Cjajakuia),
rajioreH (C;—-Cqankokcu) -, Ci—-CjyalIKOKCH—, TITUIAPOKCU (C,—C4aJIKOKCU)— U
C,-Cjankoxkcu- (C;—-CjaJIKOKCH) —;

Kkorma S paBHO 1, To RS m R®? kaxmulli He3aBMCUMO OpelcTaBJigeT
-CH,, m C, B34THIT BMecTe c RE u R¢?, obpal3yeT CBA3HBAKIY TPYIIY,
TIoe C npencTaejgaeT rajioreH (C;—-CiaJIkmi) —, HeoB4a3aTelIbHO
saMemeHHs Cp; CiralIkmii—, Heobg3aTeJIbHO 3aMelmeHHBHM C,—Ci,alJIKeHUMII—
Heo04g3aTeJIbHO 3aMemeHHB C,—CialJIKMHMII-, Heo0g3aTeJIbHO 3aMelleHHBIN
C1-Ceanxkmii—0C,-CgaJikmji—, HeoOg3aTeJIbHO 3aMemeHHBlM C;—-Cgalikmji-NR2C—
CeaJIKMJI-, Heobga3aTeJIbHO 3aMemeHHBEM Ci—-Cgalikmii— (Cs—CglMKJIOaJikmi) Ci—
CeaJIKUJII—, Heo®dg3aTeJIbHO 3aMeleHHEM C1—-CgalIkmil-deHnII—C, CgalIkuii—,
HeoOsa3aTeJIbHO 3aMelle HHEIM C1—-Cealikmji— (4-6-4UJIeHHBMN
TeTepOUUKIOANKMII) ~C1—CgaJIKMIJI— MJIM HeoBa3aTeJIbHO 3aMelleHHBM Ci—

CeaJIKMJI- (5-6-uJjleHHEM TeTepoapul)-Ci—-CgalIkmi—,
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Toe aJIKMJIbHasd Tpylla YyKa3aHHOTO HeoOAa3aTeJIbHO 3aMeMeHHOT'O
Ci-Ciajikmiia—, Heobsg3aTeJIbHO 3aMeIleHHOT O Cy,—-CialIkeHUJIa—,
HeoOga3aTeJIbHO 3aMeleHHOT'O Cy,—-CialIKkMHMIIa—, HeoOsa3aTeJIbHO
3aMelleHHOTO C1—-CgalIkmjIi—-0-Ci—-CgaJiIkmijla—, HeoOg3aTeJIbHO 3aMelleHHOT'O
Ci1—CsalIkmJI-NR2-C;—CgaJikmjia—, HeoOg3aTeJIbHO 3aMelleHHOTO C1—-CgalikKnJI—
(Cy—Ceumriioaikmil) —C,—-CgalIkmiia—, HeobAa3aTeJIbHO 3aMeIlleHHOT'O Ci-
CealiIkmJi-peHnJI-C1-CgaJiIkmjia—, HeoO04g3aTeJIbHO 3aMelleHHOTO Ci1—-CgalIKMiI—
(4-6-UuJIeHHB reTepoluMKIIOaNKuII) —Ci—Cgalikuiia— MJIIN Heoba3aTeJIbLHO
3aMeleHHOT O C1-CgalIkmJI— ( 5— 6—UuJIeHHHM reTepoapuii) —Ci—Cgalikuiia-—
HeoOda3aTeJIbHO 3aMelleHa 1 wWiIM 2  3aMecTUTeJIIMH, Toe  KaXIhM
He3aBUCHMO BHEOpaH M3 aToMa I'aljlor'eHa, TrajioreH (C;-Cjankmuia), -0OH, -
-OR¢, -NH,, -NR°RY, -OCOR®, -CO,H, -CO,R¢, -SOR®, -SO,R®, —-CONH,, -
CONRCRY, -SO,NH,, -SO,NR°RY, -OCONH,, -OCONR°RY, -NR? ORS, -NR9YSORS,
-NRICO,R¢, m -NRISO,RE,

u

C3—CgUUKIIOAJIKMUIILHA A, beHMIIBEHAA, 4-6-uJleHHasa
TeTepOLUMKIIOAJIKMUIIbHA I VI 5-6-uJjleHHasa reTepoapmuiibHag TpyIna
YKa3aHHOTO HeoO4ga3aTeJIbHO 3aMeleHHOTO C3—CgLUMKIIOAJIKUIIA,
HeoOg3aTeJIbHO 3aMelleHHOTO (QeHuJla, HeoOsS3aTeJIbHO 3aMemeHHOTo 4-6-
UJIEHHOTO reTepolUMKIIOaJIKMIIa, HeoOsa3aTeJIbHO 3aMemeHHOTO 5-6-
UJeHHOTO TeTepoapuiia, HeoOa3aTeJIbHO 3aMemeHHOoTo C;—-CzalIkuji- (Cs—
CeUMKJIIOANKMII) —C1—ChaJiIkmjla—, HeoOsa3aTeJIbHO 3aMemeHHOTo C;—-CjalIkuii-
bennsi-C,-Cyajikmiia—, Heobsa3aTeJIbHO 3aMeIlleHHOT' O Ci-Cjasxkmi— (4-6-
UJIeHHEIN TreTepoUMKIIOaNIKMII) —C—Ciakmiia— VIV HeoOsa3aTeJIbHO
3aMeleHHOT O C,—-CjaJIkmii— (5- 6-4uJIeHHHN reTepoapu) —Ci—CiasIkujia-
Heobg3aTelJIbHO 3aMelleHa 1-4 3aMecTUTeJIIMM, I'Ie KaXIelM He3aBUCUMO
BHIOpaH M3 aToMa TIaJioTeHa, IMIPOKCH, aMmHO, (Ci—-CjpaJIKMJI)aMMHO—,
(C1—-Cyanrxui) (Ci—CysajiIkmj) aMmHoO—, C;—-CsaJikmMjia, TaJjioreH (Ci-Cjajkuia),
rajioreH (C;-Cyankokcu) —, Ci—-CjpalKoKCu—, TITUIAPOKCU- (C,—C, alIKkOKCH) WU
C1-Cyankokcu— (C;—C4aJIKOKCHU) —;

R3 u R® kaxIulli Hes3aBMUCUMMO OpencTabjigdeT -CON(RY) (RY), mum ommu
ns R3> u R® mnpepcrasiager -CON(RY) (Rf), wu gmpyror wms R® wm R®
npencrarJgasgerT H, COOH wmmm -CO; (R€) ;

R* u R® kaxmoell Hes3aBMCMMO BEOpaH M3 H, aTomMa rajioreHa,
rajioreH (C;—-Cganikuiya), TajoreH (C;-CgaJIKOKCH)—, Tmapokcu, -NH,, -

NRCR®, -NRSRY, -CORS, -CO,R¢, -N(RY)COR®, -N(RY)S0O,R¢, -N(RY9)S0O,(C;i-
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Coarykmir) —N (RM) (RE), -N (RY) CO (C1-Crankwmi) -N (RP) (Rf), HeoBg3aTelIbHO
3aMEeIMeHHOTO (Ci—-Cearnkmia) , HeoBa3aTeJIbHO 3aMEMEeHHOTO (Ci-
CealIKMJI) OKCU—, HeoBA3aTeJIbHO 3aMeleHHOTo  (C;—CgalIKMJI) aMMHO— U

HeoBdgz3aTelJIbHO 323aMemeHHoTo (Ci Cgaykmil) (C;—C4alIKMII) aMMHO—,

rne (Ci—-CgalIKMJI) YyKaszsaHHOTO HeoOsa3aTeJIbHO 3aMemeHHoTo (Cqi-
Ceanixknia) , HeoBA3aTeJILHO 3aMeleHHOTO (C1—-CgaJIKMJI) OKCU—,
HeoB0A3aTeJIbHO  3aMeMeHHOTO (C1—CealIKMJII) aMMHO- UM  HeoDA3aTeJIbHO
3aMemeHHoro (Ci—Cganikmi) (C1—-CyaJIkMJI) aMMHO—- HeoOg3aTeJIbHO '3aMelleH
1-4 zamMmecTuTesaAMM, T'Ie KaXIbl He3aBUCKMMO BuOpaH u3 -0H, -0R¢, -
NH,, -NRSR¢, -NR°RY, -CO,H, -CO,R¢, -OCORS, -CO,H, -CO,R%, -SORS, -
SO;R¢, -CONH,, -CONR°RY, -SO,NH,, =-SO,NR°RY, -OCONH,, -OCONRCRY, -
NRICOR®, -NRYSOR®, -NRYCO,R¢, -NRYSO,R®, Heobd3aTeJIbHO 3aMelleHHOTO
beHnsa, HeoOA3aTEJIBHO 3aMelleHHOTO bL5—-6-WJIeHHOTO IeTepPOoLUMKJIIOaJIKUIIa
“  HeoBD43aTeJIbHO 3aMelleHHOT'O 5-6-4JIEHHOTO TeTepoapuia, rIoe
YKasaHHEM HeoBA3aTeJILHO 3aMelleHHHM benwmi, 5-6-uJIeHHEN
TeTepPOLUKIIO aJIKUII NI 5-6-uJjIeHHH reTepoapuil HeoOga3aTeJIbHO
zaMemeH 1-4 3aMecTUTeJIAMM, T'Ie KaXOHlM He3aBMCHMMO BHOpaH M3 aToMa
rajjoreHa, TIHIPOKCH, aMMHO, (C1—-C4aJIKMJII) aMMHO—, (C1_Cyamxmy) (Ci—
Cj aJIKMJI) aMMHO—, C,-Cjankuia, rajioreH (C;-Cyajikuia) , TUIpokcu (Cq—
Cjankwuia) -, TrajgoreH (C,;-Cjankokcu)-, C;-CjzalIkOKCH—, THIAPOKCHU- (Cr—
Cjalkokcu) -, Ci-Cyankokcu— (C;-Cjankokcu)—-, -CORY, -CON(RY) (Rf) m -
CO,RY;

R'? mnpencramBigeT Heo®g3aTeJIbHO 3aMemeHHH C;—C,alikuil, TITOe
YyKa3aHHBEMN HeoBsA3aTeJILHO 3aMemeHHE  C1—C4alIkMII HeoBdA3aTeJILHO
3aMeled 3aMecTUTesleM, BROpaHHeM u3 —-ORS, -NRCRY, -CO,R¢, -CONRCRY,
-SO,NRSRY 1 -OCONRCRY;

R'® mpemcraBsger H, aToMm rajioreHa wim C;-CialIKUil;

R u RY7 kaxmell He3aBUCHMMO MpencTaBiageT H, ULIUKIIONPONMII WJIM
C.i-CiaJiIkmii;

R® mnpencrasideT H, -R¢, -COR ¢, -COyH, -CO;R®, -SOR¢, -S0,R¢, -
CONH,, -CONRCRY, -SO,NH, myim -SO,NRCRY;

RP  kaxmell HesaBUCUMMO IpencrabigeT Ci—CjalIkmjl, TaJloreH (Ci—
C4aJIKWII) , - (C1—Cyankmi) —OH, - (C1—Cgamxmi) —0- (C1—CyaJIKkmi) , (C1—
Csankwui) -N (Re) (RE), (C1—Cyankui) —0-CO- (C1—C4aJIKmMJI) MJIIN (C1—
Cqasikmji) —CO-0- (C1—-CyaJxmi) ;

RS kaxOwl HesaBUCUMMO OpencrabBjageT C;—-CjalIkKMJI, TaJoreH (Ci—
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C4aJIKWII) , - (C1—Cyankmi) —OH, - (C1—Cgamxmj) —0- (C1—CyaJIkmi) , (C1—
Csankui) -N (Re) (RE), (C1—Cyankui) —0-CO- (C1—CyaJIkmi) , (C1—-Cyajyxui) -
CO-0- (C1—-Cyamyxwmi) , HeoOAa3aTeJIBHO 3aMelle HHEIM C3—CgLIMKIIOAJIKWII,

HeoOg3aTeJIbHO 3aMelleHHHM (eHMJI, HeoOd3aTeJIbHO 3aMelleHHEM 4-6-
UJIeHHH TeTepPOoUMKJIIOAaJIKMII, HeobOsg3aTeJIbHO 3BaMeMeHHHM b-6-uJIeHHBM
TeTepoapmyi, HeoOdA3aTeJIbHO 3aMemeHHem 9-10-UJleHHH TeTepoapwul,
Heo0g3aTeJIbHO 3aMemeHHB C;—-ChalIkmii-Ci—CgLUUMKIIOAJIKMII, Heo0g3aTeJIbHO
3aMemeHHe Ci—-CialIkmMii-QeHmnJI, HeoOg3aTeJIbHO 3aMelmeHHHM Ci1-CialIkmMiI-
4-6-4JIeHHBIN TeTepPOUMKIIOAJIKWII, HeoOAa3aTeJIbHO 3aMelleHHBI Ci-
ChaJIKMJI-5-6-UJIeHHHM TeTepoapull WM HeoOA3aTeJIbHO 3aMemeHHH Ci-

Chanxmii-9-10-4UJIeHHE T'eTepoapnl,

roe C3—CgUMKJIIOAJIKUJIBHA A, beHMJIBEHAL, 4-6-uJjleHHad
TeTepOLUUKIIOAaJIKMUIIbHAa L, 5-6-uJjleHHasa reTepoapuiibHada NI 9-10-
uJIeHHasAa reTepoapuiibHadg TpyIlna yKa3aHHOTO HeoB0A3aTeJIbHO

3aMelleHHOTO Ci3—CglMKJIOalIk1ila, HeoOA3aTeJIbHO 3aMelleHHOTo GeHuia,

HeoO4ga3aTeJIbHO 3aMelleHHOT'O 4-6-4JIeHHOT O reTepOoUUKIIOaJIKUIIa,
HeoO4ga3aTeJIbHO 3aMelleHHOT'O 5-6-4JIEHHOTO reTepoapuia,
Heo6sa3aTeJIbHO 3aMeleHHOT O 9-10-uJIeHHOTO reTepoapuia,
HeobA3aTeJILHO 3aMeIleHHOT O Cq1_Chankmii—C3—CglMKIIOAJIKMUIIA,
Heo643aTeJIbHO 3aMeleHHOT O Ci—-Cyayxkmii—beHusa, HeoB43aTeJIbHO
3aMelleHHOTO C,i—-Cyankmii—-4-6-4JIeHHOTO reTepolMKJIIOaJIKMIa,

Heo®sa3aTelIbHO 3aMeleHHOTo C;—-CjalIkuii-5-6-uJIeHHOTO TeTepoapuiia WJu
Heobsa3aTejlbHO  3aMmemeHHOTO C;—-Ciankmii—-9-10-uJleHHOTO TeTepoapuia
Heobg3aTelJIbHO 3aMelleHa 1-4 s3aMecTUTeJIIMM, I'Ie KaXIelM He3aBUCUMO
BHIOpaH M3 aToMa TIaJioTeHa, IMAIPOKCH, aMmHO, (C;-CyaJIKMJI)aMMHO—,
(Ci—-Chamaxmi) (C;—-Cyalyikmii) aMmHo—, C;—-Cjasikmiia, TraJjioreH (C;-Cjajakwuia),
rajoreH (C;—-Cyankokcu) -, Ci—-Cyalkokcu—, Truapokcu (C,-Cjankokcu)-, Ci-—
Cjanikokcu—- (C,—-Csayikokcu) —, —-CORY, —-CON (RY) (Rf) m —-CO,RY;

RY kaxmell HesaBMCUMO OpencTabBideT H uim C;-Cialikuil;

R® KaxOHM He3aBUCHMMO IIpencraBiger H, (Ci—Cjanxwmia), -CO(Ci-
C4aJIKWII) , -0CO (C1-Cyaygrmi), -CO,(Ci—Cgamyxmj), -CO-(HeobBga3aTeJIbHO
3aMelleHHBI 5-6-uJjleHHHN TeTepOLUMKIIOAJIKWII) , -CO(Cq1—
ChaJIkJl) (HeoBA3aTeJIbHO 3aMelleHHHM 5-60-UJIeHHHM TeTepOLUMKIIOAJIKWII) ,
-CO (HeoBa3aTeIbHO 3aMelleHHHM 5-6-UJIeHHEM TeTepoapui), -CO(C1—
ChaJikml) — (HeoD4g3aTeJIbHO 3aMeleHHHM 5-6-uJIeHHHM I'eTepoapn),

Toe HeobOg3aTeJIbHO 3aMelleHHHEM b5—6-UJIeHHHM TI'eTepPOLUMKJIIOAaJIKNII
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WU HeoO43aTeJILHO 3aMeleHHBN 5-6-UJIeHHHMN TeTepoapmil
Heobg3aTelJIbHO 3aMemeH 1-4 sBaMecTUTeIaMM, IIe KaxXIOhlM He3aBUCUMO
BHOpaH M3 aToMa TIaJioT'eHa, I'MIPOKCH, aMmHO, (Ci—-Cj aJIkKMJI)aMMHO—,
(C1—-Cyankxui) (C1—CgajyiIkmj) aMmHo—, C;—-CzaJiIkmJja, TrajoreH (Ci-Cjajnkuia),
rajioreH (C;—-Cyankokcu) -, Ci—-CyalIkOKCU—, Tuapokcu (C,-Cjankokcu)—-, Ci-—
Cjalikokcu- (C,—-Cyanixkokcu) —, —-CORY, —-CON (RY) (Rf) m -CO,RY;

Rf kaxmuli HesaBMCUMO OpencTabjdeT H mim (Ci—-CualIKuil) ;

R9 m RM kaxmuii HesaBMcuMO HOpencTabBiasioT H wmau  (Cp—-Cualikuil) ,
un RY m RP, B34TEHIE BMecTe C aTOMOM MJIM aTOMaMM, C KOTOPHMM OHM
CBA3aHE, obpas3yeT 5-6-UJIeHHOEe KOJIBLO;

WUIM €70 TayToMepy;

WM €ero COJIM, B YacCTHOCTM, eTro OGaMaleBTUUECKM IIPMEeMIIEMOM
COJIb .

AJIbTepHaTUBHEE OINpelesIeHUMA IJA Pa3JIMUHBEX TPYIN ¥ TPyl
3aMecTuTesIen bopMyJIEL (I-H), (I) MJIN bopMyJIBL (I-P),
OpencTaBJIeHHHE I[I0 TeKCTy OIMCaHmug, IpelHa3HadeHBE, B UYaCTHOCTH,
oJis onmMcaHmsa KaxInoTro BUIA coenVHeHun, PaCKpPHTOTO 30echb,
MHIVBUOYAJILHO, a Takxke TPyl OOHOTO MM ©6oJiee BUIOOB COeIMHEHUN.

OBBeM HacCTOANEeTO M300peTeHMI BRJOUaeT JIOyKn KOMOMHALVD DTUX

injo)Vanint u onpeneyieHun TPYTIII 3aMeCTUTeJIeN . CoenIMHeHns infe
nz300peTeHno  OPeacTaBJISlT cobo¥  TOJBKO  COeOMHEeHWUSd, KOTOPEIE
CUMTAnTCHA «XUMUYECKU CTabMIILHEIMI , Kak BymeT TIOHATHO

clelumaJMcTaM B ITaHHOM 00JIaCTM TEeXHUKH.

CrieumajmcTaM B JaHHOM o00JacTM TexXHMKM OyIeT IIOHSTHO, UYTO
COeIMHEHMS TII0 HacCTOoAmeMYy M300peTeHMI MOTYT HaXOOMThLCS B Pa3HBEX
TayTOMEPHHX (QopMax, BKJIoOUASA LIBUTTEPMOHHEE QOPME WMJIM M3O0MEPHEE
bopMEI. Bce TayToMepHBEEe (BKJIOUYAS LIBUTTEPMOHHEE (QOPME) ¥ WM30OMEPHHE
bopMHL QPOpPMYJI M COeIMHEeHMM, OIMCAaHHHX 3IecCh, IpedHa3HaueHH IJId
BKJIODUEHVSA B OOBEM HACTOLAMETO M300peTeHUd.

CrieumajmcTaM B HaHHOM of0JjlacTM Takxe ©0OyIeT IIOHSTHO, UYTO
COeIVHEeHU A 1o HaCTOAlleEMY n300peTeHUD MOTYT HaxXOoOUTLCH B
TayTOMEPHHX QopMax, BKJKUAsg, He OI'paHMUMBAACE B3THUM, O¢opMmyJy (A),
bopmysty (B) u/unm popMmysty (C) MIM LBUTTEPMOHHHE (QOPMEI, BKJIOUAL,

He OT'paHMUMBAACE 3THM, O¢opMyJy (D) wmim dopmysny (E).
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dopmyna (D) ®opmyna (E)
XMUUeCcKue Ha3BaHMA, IIprMBeIIeHHEIE OJIA IIPOMEXY TOUHEIX

COeNUHEeHUM U/WUIM COeIUMHEeHMUM [0 HaCTOAMeMy W300peTeHMUI0, OIMCAaHHBX
3I0eChb, MOTYT OTHOCUTLECA kK JOOOMYy M3 TayTOMEPHHX IpeldcTaBJIeHUM
TakMx COeOMHeHUN (B HEKOTOPHX CJydYafax TakKue aJlbTepPHaTUEHHE
Ha3BaHMA IIpelOoCTaBJIEHH C 5BKCIEPMMEeHTaJIbHEMM) . ClegyeT I[IOHMMAaTh,
uTo Jobag CCHUJIKA Ha HasBaHHOe coelMHeHMe (MpoMexyTouHOe
cCoeIVHeHME W COoeIVHeHME 10 n300peTeHNbD) MJIN CTPYKTYPHO
nz3o0bpaxeHHOe coelMHeHMe (IIPpOMeXyTOUHOe CcOeIVMHeHMEe WJIM COoelVHeHNe
no msaobpeTeHMIO) IIpelHasHaueHO OJIS OXBaTa BCexX TayTOMEPHHX (opM,
BKJIOUASA LBUTTEPUMOHHEHE (QOPMBEI TAKMX COeOMHEHUM U JIoOVID UX CMeCh.

Kak 30ecChb UCIIOJIL3YEeTCH, TEePMUH KAJIKMII» npencraepjgeT
HACHIIEHHVYIO, OpAMYKR WM  Pa3BEeTBJIEHHYID YIUIEBOIOOPOOHYI TPVYIIIY,
MMEKIYD YKasaHHOe UMCIIO aTOMOB yIuiepoma. TepMuH «Ci—Cy—aJIkmi»
OTHOCUTCH K Ip AMOM W pa3BeTBIJICHHOM AJIKUJIILHOM TpYyIILe,
comepxamer oT 1 mo 4 aToMOB yIJlepola. IlIpuMepH aJIKMJIOB BKJIOUAT,
He OTpaHuuMBasicCh 5STHUM, MeTWUJI, 5STWJI, IIPOIWJI, W3O0NpOoIWJI, H-OyTW,
N300y TUII, BTOP-OYTWUII, TpeT-O0YTWUII, [IeHTUJI U TeKCUI.

Korma TepMMH «3aMeCTUTENL», TaKoW KaK «aJIKMJI», MCIOJbL3YyeTCH

B KOMOMHaLUM C OIPpYyI'VIM TepMMHOM «3aMeCTHUTEJIBE>», HallprMep, Kaxr B

«TUOpoKcH (C1—CLalIkWI) », TO TEepMMH  «CBS3HBaMUA 3aMeCTUTEJIb»
(HampumMmep, AJIKMIT) npengHasHaueH MOJIS BKJIOUEHMS  IBYXBaAJIEHTHOM
TPYIIIIEL, TOe TouKa [OPUMCOeOMHEeHMS UMeeT MecTOo  uUepe3s  BTOT

CBASHBAKMUNM 3aMeCTUTeJIb. I[IPUMEepPH TPYIN «KIUIPOKCHU (C1—Cy—aJIKWII) »
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BKJIOUAKT, He OI'PaHMUMBAACH BTHM, IMIPOKCUMETWII, IHMUIPOKCUITWUII WU
TUIPOKCUMBONIPOIINI .

Kak 30eCh VCIIOJIL3YEeTCH, TEePMUH «TaJIoTeH (aJIkKIII) »
IpenCcTaBRJIAeT HACHIEHHYD, IIPAMYyK WIM Pa3BETBJEHHYKD YIUJIEBOIOPOIHYI
TPYIIly, WMEeRIyKn YyKas3aHHOE UYMCJIO (n) aToOMOB YyIUlepolla M OIVMH WM
Bojiee (mo 2n+l) aToOMOB Tajior'eHa. Hamnpumep, TepMUH «rajioreH (Ci-
Cy—aJIKWII) » TIIPenNcTaBJIgSeT TpPYyIly, MWMEeRIyl OOUH WM O0oJiee aTOMOB
rajioTeHa, KOTOPHE MOTYT OBTH OOMHAKOBEIMU WM Pa3JIMUHBEIMM, B OIHOM
unu 0oJlee aTOMOBR YyIUlepola aJIKMJIBHOM TpyIllH, coXepxamer oT 1 mo 4
aToOMOB yIUulepona. I[lpuMMephH TI'pPyIll «TrajioreH (Ci—CjalIkuil) BKJKUAKT, He
oI'paHMuMBaiAcCk »TuM, CF3 (TpudTopmMeTmii), CCl; (Tpuxjopmerwui), 1,1-
oIndTOPRTUIL, 2,2,2-TPUOPTOPSTUII M I'eKCadTOPUI3OIPOIINI.

TepMMH «aJIKEHWJI» OTHOCUTCS K TI[IPAMOM WMJIM pPa3BeTBJIEHHOM
YIJIEBOOOPOOHOM TpYyIlle, HUMenIel yKa3aHHOe UMCJIO aTOMOB YyIJlepoma
1, IO MeHblleV Mepe, 1 M He O0oJee 3 YIUIEPOI-YTJIEPOIOHHEX OBOMHEX
cBaszey. IIpyMepH BRJOUAIT STEHWUJI U IIPOIEeHWJI.

TepMMH  «aJIKMHMII» OTHOCUTCSA K TI[IPAMOM WMJIM pPa3BeTBJIEHHOMU
YIJIEBOOOPOOHOM TpYyIle, HMMeKnIel yKa3aHHOe UMCJIO aTOMOB YyIJlepona
u, IO MeHbllel Mepe, 1 M He 0oJiee 3 YIUIEPOIO-YIJIEPOMOHHBIX TPOMHBIX
ceaszey. IllpuMepH BKJIOUAIT STUHMUII M IIPOIMHWII.

TepMMH «aJIKOKCU-» WM <« (aJIKMJI) OKCH» OTHOCUTCSA K TpyIIe
KAJIKUIIOKCHU», comepxameyr aJKUJIbHY TPYINY, MKMEKOIyl YyKas3aHHOe
UMcJIO aTOMOB YyIJIepola, I[IPUMCOeIMHEHHYID uUepe3 CBA3HBaIUM aToM
KMCJIOpOIa . Hampumep, TepPMUH «C1—-C4aJIKOKCU—» npelcTaBJIgEeT
HaCHIEHHYID, OpaMyR MM Pa3BETBJIEHHYID YIUIEBOOOPOIOHYK TPYIILY,
VMey, I[IO0 MeHbllel Mepe, 1 ¥ He 0OoJjlee 4 aToMOB YyIUulepona,
IpUcoeIMHeHHYIOM uYepes CBA3HBAMUM aToM KMCJopona. WIIJIOCTPaTHUBHEE
npuMepH Tpynn «Ci;—-C,; alkokCcu-—-» MM <« (C1—-Cy—aJIKMJI) OKCH» BKJIOUAKT,
He OT'paHMYMBAafAChL 3TMM, METOKCM, DSDTOKCHM, H-IPOIOKCH, WM3IOIPOINOKCH,
H-OYTOKCH, BTOP-OYTOKCU U TPeT-OYTOKCH.

Kak 30eCh VCIIOJIL3YEeTCH, TEepPMUH «TaJIoTeH (aJIKOKCHU) —»
IpelCcTaBJIAeT HACHIEHHYD, IPAMYyK WIM Pa3BETBJIEHHYKD YIUIEBOIOPOIHYI
TPpYyINly, WMenIyKn YyKas3aHHOEe uUMcJIO (n) aTOMOB YyIUlepolla M OIVMH WM
BoJiee (mo 2n+1) aTOMOB raJioreHa, NIPUCOEOMHEHHYIO yepes
CB A3HBalmmn aToM KMCJIOpOIa. Hanpumep, TepMUH «rajoreH (Cy-—

C,aJIKOKCH) —» OTHOCUTCH K T'pylIllie «KI'aJIOT'eHaJIKRMJIOKCU», conepxameﬁ
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«rajioreH (C{—-Cy4—aJIKM1II) », IpUCOEeNVHEHHH Uepe3 CBA3HBAMUY  aToM
KMCJIOpOha. MIIICTpaTUBHEE [IPUMMEPH TpPyNn «TajoreH (C;—-CjsaJIkoOKCHU) —»
BKJIOUAKT, He oI'paHuuuMBaschk 3TuM, -OCHF, (mudrtopmeTokcu), -—0OCF;
(TpUdTOPMETOKCH) , OCH,CF3 (TpUdTOPTOKCH) nu OCH (CF3) »
(TexcadTOpPUBOIIPOIIOKCHU) .

Kapbouuknnueckas TpyIna VIV panukaJl npelcTaBJIgeT
UMKIJIMUEeCKYK TPYIINy WIM pagukall, B KOTOPOM UJieHaMM KOJIblla
ABJIATCSH aTOMEl YyIUlepola, KOTOPHE  MOTYT OHTH HaCHIIEeHHEIMUA ,
YaCTUUHO HeHaCHIIe HHEIMIA (HeapoMaTHUUeCKUMU ) VI [IOJIHOCTHIO
HEHACHIIEHHEMA (apoMaTUUYEeCKMMHA) .

TepMUH <«LUMKJIOAJKMJI» OTHOCUTCH K HeapoMaTHMUYeCKOM HaCHIeHHOM
YTUIEBOOOPOIHOM  KOJIBLEBOM  TpPYyIIle, comepxamer YyKa3aHHOEe  UMCJIO
aToOMOB yIUulepoma B KoJble. Hanpumep, TepMuUH «C3—CgLUUKIIOAJIKUII»
OTHOCUTCSA K LUMKJIMUECKOM TpyIlle, MVMeomeX oT Tpex OO MecTu
KOJIBLEBEHX aTOMOB yIJlepoa. JIOCTpaTUBHEE OIPUMMepPH TPyl «Ci—
CeLUUKIIOAJIKMID» BKJIOUAT LUKJIONPONNWII, LUKIJIOOYTUII, LUMUKJIOIEHTUII U
UMKIJIIOTEeKCUII.

TeTepoluKkINUeCKasa TpyIia I paiukajl npencTaBjigeT
LUUKJIMUECKYID TPVYIIY WMIM padukKalJl, MMEKIVM B KaueCcTBe UJIeHOB KOJblla

aTOMEBI, IIO MeHbIIeMn Mepe, IOIBYX Pa3HEX 3SJIEeMeHTOB, TIT'Ie IMKIIMYeCKa#d

TpyIna nIn panoukajl MOT'YT OHITE HaCHIe HHBIMM , YaCcTUUHO
HeHaCHIlle HHEIMIM (HeapoMaTUUECKMMM)  MJIM  IIOJIHOCTBLI  HeHAaCHIIeHHBMM
(apoMaTHUUEeCKUMHA) .

TepMMH «TeTepoaToOM» OTHOCUTCSA K aToOMy a30Ta, CepH WIu

KHCJIOpOLOa, HallpuMep, aToMy as0Ta WM aToMy KUcJopola.

TepMrH KTEeTEePOLUUKIIOAJIKNII» OTHOCUTCSA K HeapoMaTUUeCKOM,
MOHOLIMKJIMUECKOM W BULIMKIINUECKOM TPYyIIe, comepxamemn 3-10
KOJILIIEBHX AaTOMOB M coIepxameld oOuH win ©OoJjiee (ODHUHO OOMH WM
IOBa) TIeTepoaToMa B KOJIbIEe, He3aBUCMMO BHOPAaHHEX W3 KUCJIopoIa,
cCepel M as30Ta. TOUKOM IMIPUCOEOMHEeHUS TeTepPOUUMKIIOAJIKMUIILHOM TPYIIIH
MOXeT OHTL JIOOOM MNOOXONOAMNNMM aToM yIJlepola MJIM a30Ta.

[TpuMepH KTEeTEePOLUUKIIOAJIKUIIE HEIX » TPYII BKJIDUAKT, He
OTPaHVUMBAaACE STUM, Aa3UPUOVMHWUII, TUUPAHWUII, OKCHPaHWII, Aa3eTUIVHWUI,
OKCeTaHWuI, THeTaHWJ, IUPPOJIMOVHNAII, TeTparmopodypaHms,
TeTparuopoTUEeHWUII, 1, 3-IuMokCoJIaHuJI, NIUIIEePUOUHNII, nurepasmHnI,

TeTpalMIpOoIIMpaHWII, IMTMOPOIIMpaHnII, TeTPparlmMopOTHUOIIMPaHNMII, 3-
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oMoxcaHmi, 1,4-mmokcaHwmi, 1,3-okcaTMoJiaHui, 1,3-okcaTmaHui, 1,3-
OUTUAaHWII, 1, 4-okcaTMoJIaHWII, 1, 4-oxkcaTuaHuI, 1,4-ouTHMaHm,
MOPQOJIMHWII, TUOMOPQOJIMHMII, M Tekcarmapo-1H-1, -nrmazenmHm.

[lpyMepH  «4-4JIEHHHX T'eTEepPOLUUKIIOAJKUIIBHEXY» TPYIINl BKJIOUYAKT
OKCeTaHWJI, TUEeTaHWJ U a3eTUIVHWII.

TepMuH « 5= 6-4JIeHHHN TeTePOLMKIIO AJIKMIT» npencrapjigeT
HACHIIEHHYKD MOHOUMKJIMUECKYK TPYIIlY, COIepXalylw 5 MIM 6 KOJIbLEBHX
aToOMOB, KOTOpad BKJKUYaAeT OIUH WM IOBa TI'eTepoaToMa, He3aBUCHUMO
BHIOPaHHEIX U3 KUCJOpOIa, CEepH UM as3oTa. JVUUICTPpaTUMBHEE [IPMMEPH 5-—
©—-UJIEHHHX TI'eTepPOUMKJIIOAJKUJIEHEX TPYIN BKJKOUYAKT, He OI'PaHUUUBAaACH
DTUM, IUPPOJIMOMHNIIL, TeTparuagpodypaHm, TeTpalMOapOTUEHWII,
TeTpaluopolMpaHn, TeTpaluopoTUOINPaHuII, NIUIIEPUONHNIIL,
IUIIepasmuHnUII, MOPOQOJIMHUII M TUOMOPOOJIMHNII.

«TeTepoapuJi» OTHOCUTCS K apoMaTHUUEeCKOM MOHOUUKJIMUECKOM WM
BULUKIIMUYECKOM TpyIlne, comepxamer oT 5 mo 10 KOJBIEBHX aTOMOB,
BrKJIOUaAg OT 1 »mo 4 TIeTepoaTOMOB, HE3aBUCHMMO BHOpPaHHHEHX M3 as3oTa,
KMcJopona M CepH, TIOe, IO MeHbleM Mepe, 4YacTh TPYINH SBJISeTCH
apoMaTHMuecko. Hamnpumep, MHaHHLEM TepMMH OXBATHBAaAET OMIMUKIIMUECKUE
TeTepolMKINUYEeCKMe apuJbHEE TPYINHE, comepxamye JmMbo (QeHMJIBHOe
KOJILIIO, CJMTOEe C TeTepOLMKJIMUEeCKOM TIPYIIo, Jubo IeTepoapuiibHYIO
KOJIBIEBYD TPYINIy, CIIUTYID C KapOOoLUUMKJIIMUeCKOM TpyInor. Toukon
IpUcoeIHeHUI TeTepoapMJIbHOM TPYINE MOXeT OBTbH JIoOOM MNOOXOMISMUM
aToM yIJlepola WMJIM as3oTa.

TepMMH «b5-6-UJIEHHHM TeTepoapuil» IIPpedcTaBJIgeT apoMaTUUeCKy
MOHOLMKJIMUECKYK TPYIIly, COOepXamyln 5 WMJIM 6 KOJBIEBHX aTOMOE,
BKJIOUAA, I[I0 MeHbIlleM Mepe, OIOMH aToM YyIJepoma u oT 1 mo 4
TeTepoaToOMOB, He3aBMCHMMO BHOPaHHHX M3 a30Ta, KUCJIoOpOoda WM CEpPH.
BriGpaHHEIe 5-uJjleHHEIE TeTepoapuibHEE TPYIIIIH comepxaT OIOWH
KOJILIIEBOM TI'eTepoaToOM a30T, KUCJIOPOOo WM Ccepy, ¥ HeoBa3aTelJIbHO
comepxaT 1, 2 wmim 3 OOIOJIHUTEJIBHHX aToMa a30Ta B KOJblLe.
BriOpaHHEEe 6-UJIEHHEE TI'eTepOapWJIbHEE TIpPYIIE comepxaT 1, 2 wm 3
KOJIBIIEBHX TeTepoaToMa as30Ta. [IpMMepH 5S5-UJIEHHEIX TeTepOapmIIbHEX
TPyl BKJIOUALT OypuJl (PypaHWI), TUEeHWII, [OIUPPOJIWII, WMUIAa30JIMI,
nMpasoJInII, TPMa30JINI, TeTpa30JInI, THAa30JIWII, M30THAa30JINII,
THMaOMas30JIMiI, OKCa30JIMJI, M30KCAa30JIMJII M OKCaauMa30oJiMJl. BreOpaHHBEE 6-—

YJIeHHEIE reTepoapMJibHEE T'OYIIIIEL BKRJIKUYAaKT IIMPVIONMHNMII (l_H/IpI/I,JII/IJ'I) 7
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IVPasUHWII, IUPUMUOVHWII, IUPUIASUHWII W TPpUa3UHWUII.
TepMrH «9-10-UJIeHHHM TeTepoapmil» OTHOCUTCS K apoMaTHUUeCKOMU
OULUIUKIIMUIECKOM Tpylne, comepxamer 9 wmiau 10 KOJBLEBHX aTOMOE,

BKJIOUaA oT 1 mo 4 reTepoaToOMOB, HEe3aBUCHIMO BBI@paHHBIX n3s asoTa,

KycJiopoma u CepEHL. [IpuMepsl  9—UJIeHHEBIX reTepOoapPUIIbHEIX (6,5-
KOHIOEHCUPOBAHHEIX I'eTepOapUJIbHEX) TPyl BKJOUAT OeH30TMeHWU,
OeH300yPaHnUI, WHIOOJWJI, WHIOOJUHWII (OUTUOPOMHIOJNWII), W3OMHIOJWII,

M3OMHIOOJMHWII, MVHIOA30JWJI, WM300eH300ypui, 2, 3-IUTUIPoO6eH300YyPUII,

HeH30KCa30JIMII, HeH30M30KCa 30N, BeH30TMa 30N,
HeH30M30THra 30N, OeH3UMMUIA 3OJINII, BeH30KCcagMasoJImI,
HeH30THMaOMAa 30N, 6eH30TPMa 30N, IYPUHWII, VIMVOa30IUPUOUHNAII,

IUPas30JIONUPUINHNUII, TPUa30JIONUPUIVHUII U 1, 3-6eH30IMOKCOJIMUII.

[IpuMepH 10-uJIeHHEX TeTepOapniibHEIX (6, 6-KOHIOEHCHUPOBAHHEIX
TeTepOapMJIbHEX) TPYIN BKJIOUAKLT XVWHOJMHMUII (XMHOJWI), WM30XMHOJIWII,
bTasnasmHUI, HabdTUPUIOMHNIL (1, 5-HadTUPUIVHWII, 1, 6-HaQTUPUOVHNAII,
1, 7-vadTupunouumi, 1, 8-HadTUPUIOMHWII), XMHA3OJMHWII, XMHOKCAJIMHWII,
4H-XMHOJMB3MHNWII, 1,2,3,4-TeTpalMOPOXMHOJIMHNWII
(TeTparMIPOXMHOJIMHWII) , 1,2,3,4-TeTpalMOPOU30XMHOJIMHNII
(TeTparmIpOnU30XMHOJIMHWII) , LMHHOJIVMHWII, NTEPUOVHNII u 2,3-

ourmunpotenszo [b] [1, 4] AMOKCUHNMII.

TepMMHEL «aTOM TaJIoTeHa» UM «TaJIoOTeH» O3HauvalT aToM TaJloTeHa,
HamopuMmep, ¢Topa, xJopa, OpoMa MJIM MoIa.

«OKCO» TIpPenOCcTaBJIAeT KUCJIOPOIOHYI TPYIINY C OBOVMHOM CBSA3bLIO;
HalpMyMep, ecCJM IIpHUCOoeIMHeHMe HeloCpPpeICTBEeHHO K aToMy YyIJulepona
oBpazyeT kapOoHMIBbHYyK Tpyrnmny (C=0).

«I'MIPOKCU» MM «KIMIPOKCHJI» O3HadaeT panukaj —OH.

Kak 30eCh VCIIOJIL3YEeTCH, TEepPMUH «KUIMAaHO» OTHOCUTCH K
HUTPUJILHOM Tpynne, -C=N.

Kak 3Imech MCHOJIL3YEeTCH, TepMMH «HeoOsS3aTelIbHO BaMeleHHB»
O3HayvaeT, UYTO TIpylla (Takasg KakK aJIKMJIbHAaA, LUMKJIOAJKMIIbHA S,
AJIKOKCUJIBHAag, TeTepOoLUKIOaJIKMIIbHad, apwWibHasgs WIM TeTepoapulibHas
Tpyllia) WIM KOJbIO WIM palIVMKaJl MOTYT OBTE He3aMeNleHHHEMM, WK
TpyIa, KOJBIO WIM paIMKaJl MOT'yT OBTBH 3aMelleHE OIHMM WM 0oJiee
3aMeCTUTEJIAMM) , KaK yKa3aHO B OlpelesleHMax 3aMecTuTesierr (A, R3 u

T. O.), OPMBEIEeHHHX 3IeCb. B cJjydae, Korga TPYINE MOTYT OHTb
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BH@paHH s pdoa aJIbTepHaTMBHEX TI'PYyIIIl, TO BH@paHHHe TPYIIIIEL MOT'YT
OBTE OIMHAKOBEIMU WJIU PasJIMYHEIMI .«

TepMMH «KHE3aABMCHMO» O3HaudaeT, 4To, KoT'ma ©OoJiee uUeM OOUVH
3aMeCTHTeEJIb BH@paH nus pdoa BO3MOXHEIX BaMeCTMTeﬂeﬁ, TO STHU
3aMeCTUTEJIM MOI'YT OBRTE OIOVMHAKOBEMU WJIU Pa3JIMYHEIMI .

TepMMH «@apmaueBqueCKm HpMeMﬂeMHﬁ» OTHOCUTCA K TaKVM
CoellMHeHMAM, BellleCTBaM, KOMIIOSMIIMAM 17 JIERapCTBEHHEM @opmaM,
KOTOPHEE IIO pe3syJjibTaTaM TMATEeJILHOM MeIMIMHCKOM OLEeHKM IIOOXOOAT
OJIA I[IPVMMEHEHNM A B KOHTaKTe C TKaHAMNM Jmonen n KMBOTHEIX tes
I[NTPOABJIEHNUA qpegmepHoﬁ TOKCMYHOCTNM, rasipaXxXeHAd MJin OPYITUX

HpO@HeM 2Nz OCHOKHGHM%, COMSMEPVIMBIX C PasyMHEM COOTHOIIEHVEM

oJib3a/pPUCK .
Kak 30ech UCIIOJIL 3y eTCH, TePMMHEL «coenrHeHue () 1o
M300PEeTEeHMIO» MM «COeIMHeHMe (g) IO HacTodmeMy  M300peTeHMO»

0O3HavalT coeIMHeHMe oOQopMyJH (I-N), odopMmysel (1) wmiam QopMyJiel  (I-
P), Kak 3Iechb olpenejieHo, B Jwdon dopme, T. e. J0OOM TayTOMEepHOM
bopme, JoOOM M3OMepHOV dopMe, JHOOM COJIEBOM WM HecoJieBoM dopmMme
(HanlpuMep, B BUIOe CBOOOMNHOM KUCJIOTH WMJIM CBOBOOHOTO OCHOBAHUA WU
B BMIE COJIM, B UYacCTHOCTM, ObapMalleBTUUECKM IIpUEeMIIEeMOM COJIM), WU
Jodor dusmMUeckoM  dpopme (HanpuMmep, BKJIOUaAd HeTBepObe  GOpPMEL
(HanpuMmep, XUOKMEe MM I[IOJYyTBeplhle  GOPMEH) u  TBepObne  GOPME
(HanpuMmep, amMopdHEHE WIM KpUCTaJUIMUeCcKre OGOpMH, CclHeuudprUuecKue
noJuMopdHee (QOPMEI, COJILBATHHEE (GOPMH, BKJOUAS IUIPATHHE (OPME
(HanpmuMep, MOHO-, IOM- M TeMUTUOPATH)) UM CMeCU Pas3JIMUHHX (QOopM.

CllejoBaTeJIbHO, B HacTodlee M300peTeHMe BKJIOUEHH COeIMHEHUS
bopmyJsier (I-N), (I-P) wmmm (I), Kak 3Oecb olpenejeHo, B Jwodoln
COJIEBOM WMJIM HecoJeBOM QopMe U JoOOM ero (u3nuecKon dopMe U CMecCHu
pas3JMuHEX ¢opM. HecMOoTpsd Ha TO, UTO OHM BKJOUATCA B HacTodglee
nz3obpeTeHne, CJEeOyeT I[IOHMMAaTh, YTO COeIMHeHUSa ¢fopMmyJiel (I-N), (I-
P) mam (I), Kak 3Oech olIpeleljieHO, B JoOOW COJIEBOM WM HEeCOJIeBOM
bopMe m B Jobon pu3MUeckoy ¢opMe MOTYT MMETH pPa3JIMUHEE YPOBHU
AKTMBHOCTHM, PAa3JIMUHYD OMOOOCTYIHOCTL U pasJIMUHbBEe MaHUIIYJIALKXOHHEE
CBOMICTRa nOJId Lejel QopMyJIsaluuu.

B oOoHOM BapMaHTe OCYmMeCTBJIEeHUS COeldVMHEeHUNM II0 HacToAleMy
usobpereHmo R m R° KaxOwll HesaBUCKMMO NOpencTabigeT -CON(RY) (RE),

i omuH U3 R® u R° mpepmcrasiger CON(RY) (Rf), u mpyroir mus R® u R®
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npencrarjgdgerT H mim -CO, (R€). B OODHOM BapuaHTe OCYUECTBJIEHUA R® u
R°> KaxOell Hes3aBUCUMO IpeicTabjigeT -CON(RY) (Rf). B eme onHOM
BapMaHTe OCylleCTBJeHMa oIMH m3 R3 u R® mpepmcraeissger —-CON(RY) (RE),
u gpyron wm3 R® wm R° 1mpencraBjgger H. B KOHKPETHOM BapMaHTe
ocymecTBJIeHNA R3® m R® kaxmwll npencrapygdeT —CONH,.

CijenyeT IIOHMMaThL, 4YTO kKoTga g paBHO 0, To A OTCYTCTBYET, U
RA: y RM He cBg3aHH. AHAJOTMUHO, cCJledyeT IIOHMMATL, UYTO KOoTga I
paBHo 0, TO B OTCYyTCTBYET, U REL » RB2 He cBAsaHE. AHAJOIUYHO,
cilemyeT IOHMMAThL, 4YTO Korma S paBHOo 0, To C oTcyTcrByeT, U RS 1
R®? He cBa3aHH.

B oOoHOM BapMaHTe OCYmMEeCTBJIEHMS COeOMHEeHUM II0 HaCTOoAIeMYy
nzobpeTeHur g paBHo 1, r paBHo O, m s paBHO O (gtr+s=1l), wu

coeIMHeHMVE ¥MMeeT Qopmysy (I-A) mam (I-a):

R4
O
R14
AN N
sl N RN N R14
R N—N N \ \
) \ ¥ e
N
RAT  RB! O R15 \\
R RA1  RBI 0 R15
/ RC1
A
A
\ RB2 \RAQ RE2

R16 (I_A) R16
(I-a)
B oOHOM BapMaHTe OCYImeCTRBJIeHUS COeIMHEeHUM II0 HacToAleMy
nzobperTenur q paBHo 0, r paBHO 1, m s paBHO 0 (gtr+s=1), wu

coenMHeHMe UMMeeT QopMmylly (I-B) miam (I-Db):
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R4
(e}
X R d 14
| AN \ R N R
R® NH N N N\ \
I N | NH N
/ | Rf N
A1 I B1 @) \ 15 ] \ |
R R R RA1 ret O R15
\ RC‘]
\ RC’]
B B
RBZ Ré

N
RS- S :>»———N++ \ 0
| P / ~N & }%—NH Ny
| RI” N \ |
R16 (I'B) R16
(I-b)
B OIHOM BapMaHTe OCYIEeCTBJIEHUMSI COeIMHEeHMM IO HaCTOodmeMy

n3obperTeHun g paBHO O, r paHo 0O, m s paBHO 1 (gtr+s=1l), wu

CoeIMHEHME MMeeT ¢opmyJy (I-C) mim (I-c):

R4
(e}
N R14
| X \ \ RI_ N R14
3l NH N
R N \
I N I 5%—NH N
/ N | Rf N
I \ N \
RAT  RB! o R15 |

RA1  RBI o R15
RC1

5_ll o N> \ Rf N> Ri
R u / NH N\N ,L / NH N\N
R6 O R17 o RG (@) R17
R16 (I'C) R16

(I-c)

B oIHOM BapMaHTe OCYMEeCTRJIIeHVS COeOMHEHMM [0 HaCTOSAIeMy
n3obpeTeHr J paBHO 1, r paBHO 1, mu s paBHO O (gtr+s=2), u

coenmMHeHMe UMMeeT QopMyJly (I-AB) wmium (I-ab):



RA1 RB1 ®) R15
/ \ RC‘]

A B

\ Ré

(I-AB)

B omHOM BapmaHTe

BOIpOCY J PpaBHO 1, r paBHO

COeIMHEHME MMeeT oQopmyJy (I-AC)

(I-AC)
B OIHOM BapMaHTe

nzobperenur g paBHO O,

coenMHeHMe MMeeT ¢Qopmysy (I-BC)

r paBHo 1, m s paBHO 1
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R4 N R14

N
N\ \
éf >¥NH N~

RA1 ret O R15
/ RC’]
A B
\?Az RBZ
’ RC2
Rf N \
| }%—NH Ny
Rd/N N |
\
o R © R
R16
(I-ab)

OCYyIEeCTBJIEHU COeIMHEeHUM II0 HacCToAleMy

1, m s paBHO O (gtr+s=2), wu
mwm (I-ac):
o)
Rd\ N R14

(I-ac)

OCymeCTRBJICHNMA cCoeIVMHEeHUM IIO HacCcToAdleMy

(gtr+s=2), wu

uiam (I-bc):



52

RA2 RBZ
‘ RC2
| N N \
RO—— NH
[ N/> N~n
\
R6 O R17
R‘]G
O
RL_ N R14
T \ NH \
Rf y ~n
| \
RAI Rt O R15
\ RC1
B
/ c
o RB2 /
RCZ
Rf N \
NH
/’L N% N\N
Rd
\
O RS © R17
R16
(I-BC) (I-bc)

B oOHOM BapMaHTe OCYmEeCTRBJIeHUS COeOMHEeHUNM II0 HacToAleMy
usobpereHuo g paBHO 0, m RA u R kaxOell He3aBUCKMMO IIpelcTaBJIgeT
H, aToM rajioreHa, ruagpokcui, -N(R®) (Rf), -CO,Rf, -N(Rf)CORP, -N
(R9) SO, (C1-Cqasxmi) -N (R®) (RE), -N (R9) CO (C;-Cyankui) -N (R") (RT),
HeoO0dg3aTeJIbHO 3aMelmeHHBM (Ci—CgalJIkmiI), HeoOAa3aTeJIbHO 3aMelleHHBN
(C1—-CgaJIKMJI) OKCH—, HeoDg3aTeJIbHO 3aMemeHHEM (Ci—CgalJIKMJI) aMMHO— U

Heo0g3aTeJIbHO 3aMemeHHbBM (Ci—-Cgankmil) (C1—CyaJIkMJI) aMMHO—,
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roe (C1—-CeaJikmi) yKasaHHOTO HeobOsa3aTeJIbHO 3aMemeHHOTO
(Ci-Csagyikma) , HeoOsa3aTeJIbHO 3aMeleHHOT O (C1—CsaJIKMJI) OKCHU—,
Heo®Aa3aTeJIbHO  3aMemeHHOTO (C1-CgaJIKMJI) aMMHO—- UM  Heo043aTeJIbHO

3aMemeHHoTo (Ci—Cganyikmi) (C1—-C4alIkKMJI) aMMHO—- HeoOa3aTeJIbHO 3aMelleH
1-4 szamecTuUTeNAIMM, TIOe KaXOBM He3aBUCKHMMO BHOpaH M3 IHMIPOKCUIIA,
C;-Chpayikokcu—, -N(R®) (Rf), -CO,(Rf), -CON(R®) (Rf), HeoBazaTelbHO
3aMeleHHOT O beHmIIa, HeoOAa3aTeJIBHO 3aMeleHHOT'O 5-6-4JIEHHOTO
TeTepoUMKIIOaJIKMIIa u Heo®a3aTeJIbHO 3aMemeHHOTO 5-6-4UJIeHHOTO
reTepoapuiia, I'Ie YyKasaHHBEM HeoOs3aTelIbHO 3aMeleHHBM GeHuJi, 5-6-
YJIeHHBIN TeTepOLUMKIIOAJIKNII WU 5-6-UJIeHHHEN reTepoapui
Heo®g3aTeJIbHO 3aMemeH 1-4 3aMecTUTeIaMM, TIe KaxXIhM He3aBUCUMO
BHOpaH U3 aToMa TIajioT'eHa, IUIPOKCHU, aMuHO, (Ci-CgalIkKMJI)aMMHO—,
(C1—-Cgagixkm) (C1—CgalJIKMJI) aMMUHO—, rajioreH (C1—-CgaJIKMJI) , TUOPOKCU—
(C,-Cqanixkmya) -, TrajoreH (C;-Cjankokcu)-, C;-CjaJIKOKCU—-, TUIOPOKCU-—
(Co—Cyasyikokcu) - u C,;—-Czankokcu- (C;—-CzaJIKOKCH) —.

B onmHOM BapMaHTe OCYHMEeCTBJIEeHVS COeOMHEHMM II0 HaCTOoANeMYy
usobpereHmo g paBHo 0, u RA u R kaxOell He3aBUCHMMO MIpencTaBiigeT
H, aToM TaJioTeH, rugpokcu, —-0-P(0) (OH),, -0-P (0) (RIR'L),, -
N (Re) (RE), -CO,Rf, -N (Rf) CORP, -N (R9) SO, (C;-Chankui) -N (Re) (Rf), -

N (RY9) CO (C,-Cyankui) -N (RP) (Rf), HeoBAa3aTeJIbHO 3aMelle HHEI
(C1—-Cgagixkmi) , HeoOsa3aTeJIbHO 3aMelleHHBIM (C1—CgaJIKMJI) OKCHU—,
HeoOsa3aTeJIbHO  3aMelleHHBM (C1—-CgaJIKMJI) aMUHO—, u  HeoBsa3aTeJIbHO

3aMemeHHe (Ci—-Cgankmil) (C;—C,alIKkMiI) aMMHO—,

roe (C1—-CgaJIkm) yKas3aHHOTO HeobOsa3aTeJIbHO 3aMemeHHOTO
(Ci—-Cgagyikma) , HeoOsa3aTeJIbHO 3aMelleHHOT O (C1—CgaJIKMJI) OKCHU—,
HeoOsa3aTeJIbHO  3aMeleHHOTO (Ci—-CgaJIKMJI) aMMHO— U  Heo043aTeJIbHO

3aMemeHHoTo (Ci—Cganikmi) (C1—-Cy aJIkKMJI) aMMHO—- Heo04g3aTeJIbHO 3aMelleH
1-4 zamMecTUTeaAMM, I'Ie KaxXxIhll He3aBUCKMMO BHOpaH M3 IUIPOKCUIIa, -
0-P(0) (OH),, -0-P(0) (R'R'Y),, C,-Cjankokcu-, -N(R®) (Rf), -CO,(RY), -
CON (R®) (RE), HeoOsa3aTeJIbHO 3aMelmeHHoTro  QeHumIa, Heob6Aa3aTeJIbHO
3aMemeHHOoTO 5-6-uJjleHHOTO TeTepOoUUKIIOaJIKMIIa u HeoOsa3aTesIbHO
3aMelleHHOTO 5-6-4JIEHHOT O TeTepoapuia, roe yKa3aHHBEMN
HeoOa3aTelIbHO 3BaMeleHHH (eHMJI, 5-6-UJIeHHEM TeTepPOLMKIIOAJIKUII WMJIU
5-6-uUJIeHHH TeTepoapuyl HeoOA3aTesJIbHO 3aMemeH 1-4 3aMeCcTUTeJIAMU,
TIe KaXIhM He3aBMCHMMO BHOpaH M3 aToMa TajloTeHa, Iuapokcu, -0-

P (O) (OH) ,, -0-P (0) (RIR'L),, aMMHO, (C1-CgaJIKMJI) aMUHO—,
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(C1—Cgankxmi) (C;—CgaJIKMJI) aMMHO—, - (C1—Cgayixkmi) —NH,,
rajioreH (C1—CgaJIkMJ) , runpokcu (C1—Cyankmi) —, — (Ci—Cyankwuir) —O-
P(0O) (OH),, -(Ci-Cjuajyxwmi)-0-P(0) (RIR!),, rajoreH (C,-Cjajikokcu)-, Ci-
C4aJIKOKCU—, runpokcu (Co—Chasnkokcu) —, — (Cy—Chankokcu) —-0-P (0) (OH) ,,

- (Cy-Chasyikokcu) —0-P (0O) (RIR!),, u C;-Ciajkokcu- (C;—CjaJIKOKCH) —.

B oZIHOM BapMaHTe OCYWEeCTRJIeHNS COeOMHEHMM IO HaCTOoSAIeMy
nsobpereHmn g paBHo 0, m RA um RA kaxmell He3aBUCKMO MpPencTaBjger
H, TUIOPOKCH, aMMHO, (C1—-C4aJIKmiI) aMMHO—,
(C1—-Cyagkmi) (C1—-Cyatikmir) amMmmHao—, (Ci—Cjalyixkuii), ImOpoKcHU (Ci—CialikmI) —
aMMHoO (C1—-Cyagykui) —, (C1—-CyaJIkmiI) aMmHo (C1—-CyaJIKkumi) —,
(C1—-Cyanakui) (Ci—Cyajikmji) aMmHo (C1-CyaJIkmiI) —, C,-CjsaJIKOKCHU—,
TUOpokcH (C,—ChalIkoKCH) —, aMHO (C,—CyaJIKOKCH) —,
(C1—-Cyatixkm) aMmmHo (C,—CyaJiIkokCcH) —,
(C1—-Cyatyxmi) (C;—-Cyatyxkmi) aMmmHo (C,—CyaJIkoKCH) —, 0—UJIeHHEIM
reTepolMkJIOaNKuII— (C,—Cy asIkui) —, benni (C;-CyalIkKOKCH) —,
(C1—-Cyatyxkmi) OCONH (C,-Cjasxmi) —, ruapokcu (C;—CyalIkMil) aMrHO—,
(C1-Cyasxmi) CONH-, (C1—-Cyanxkmi) CON (C,-Czayxmi) —, -CO,H, -
CO, (Cy—Cyanxmi) , aMmHo (C;—-Czankmi) CONH-,
(Ci—-ChaJxmi) ammHo (C,;—-Cyajkmi) CONH-,
(Ci—-Chamaxmi) (C;—-Cyajikmii) aMmHo (C;—-Cyajnxkmi) CONH-,
aMmHo (C;—CyaJixmi) CON (C,-CalIkmi) —,
(Ci—-ChaJyxmi) ammHo (C;—CyaJixmj) CON (C;—-C,alIkmiI) —,
rugpokcu (C;—-Cyankmi) CONH-,
(Ci—-Chajyxmi) (C1—-Cyajikmil) aMmHo (C;—Cyajikmil) CON (C;-CyaJIkmiI) —,
rugpokcu (C1—Cyankmi) CON (C,-CyayIxkmi) —, HO,C (C;-CjaJIKOKCHU) —,
(Ci—-Chajyxmi) OCO (C;-CjaJIKOKCH) —, H,NCO (C;—-CjaJIKoKCH) —,
(C1—Cyajykxui) HNCO (C1-C4aJIKOKCH) —,
(C1—Cyamyrxui) (C;i—Cyuagixkmii) NCO (C1—CyanikokcK) — M—NHSO, (C1-CuaJIKMI) .

B oIHOM BapMaHTe OCYMEeCTRJIEeHVS COeOMHEHMM [0 HaCTOSAMeMy

usobpereHuo g paBHO 0, m RA u R kaxOell He3aBUCKMMO IIpelCcTaBJIgeT

H, TUOPOKCH, -0-P (0) (CH) 5, -0-P (0) (RIRIL) 5, aMMHO,
(C1—-C4aJIKM1JI) aMMHO—, (C1—Cyankui) (C;—CyuaJIKMJI) aMMHO—, (C1—-Cyajyxwui) ,
runpokcu (C1—Chpalikmi) —, aMMHo (C1—-Cyajxui) —,

(C1—-Cyajyxmi) aMmHO (C1—-CyaJIKkM1II) —,
(Ci—Cyanxui) (C1—Cyuasyikmj) aMmHo (C1—CyaJIkmi) —, C,-C4aJIKOKCHU—,

runpokcu (C,—ChalIkoKCH) —, - (Cy—Cgayixkokcu) -O-P (O) (CH) », - (Cy-
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Ciasikokcu) —0-P (O) (RIRIL) ,, aMHO (C,—CyalIkOKCH) —,

(C1—-CyaJixkmil) aMmHO (C,—C4aJIKOKCH) —,

(C1—-Cyankui) (C1—Cygasyikmj) aMmHo (Cr—CyaJIKOKCH) —, ©—UJIeHHEM
reTepolMKIIoaNkmui— (C;—ChasIkmii) —, denms (C1-CzaJIKOKCHU) —,
(C1—-Cyankxmi) OCONH (C,-CyaJIkmi) —, Tunpokcu (C1—CyalIkMII) aMUHO—, -
aMMHoO (C1—-Cyayxmi) —O-P (0O) (OH) 5, —aMmHo (C1—-Cganxmi) —O-P (0) (RIRIY) 5,
(C1—-Cyajykxmui) CONH-, (C1-Cyankmi) CON (C1-Cyajyxmi) —, -CO5H, -
COs (C1—-Cyankwui) , aMmHo (C1—-Cyajykwmi) CONH-,

(C1—-Cyanyxmi) aMmHo (C1—-Cyanikmi) CONH-,

(C1—-Cyankxui) (Ci—Cyasixkmj) aMmHo (C1—-Cyanxmi) CONH-,

aMMHoO (C1—-Cyajykmi) CON (C1-Cyajxumi) —,

(C1—-Cyagyxmil) aMmHo (C1—-Cyajikmii) CON (C1-Cyajxkmi) —,

runpokcu (C,1—-Cyankmi) CONH-, -NHCO (C1—-Cgankmi) -0-P (O) (OH) », -
NHCO (C,—Cjankmi) —O-P (O) (RIRL),,

(C1-Cyanxmi) (C1—-Cyanxmi) amMmmHo (C;—Cyayikmi) CON (C;-Cyalikmi) —,

runpokcu (C,—Cyaqkui) CON (C—-Cyankmi) -, - (Ci—Cyanxwmi)NCO (C,-C aJIKnI) —
O-P (0O) (OH) 5, - (C,1-Cqankmi) NCO (C;-Cyamnkmit) —O-P (0O) (RIRM) ,,
HO,C (C{-CjaJIkOKCH) —, (C1—-Cygamnkmi) OCO (C{-CyaJIKOKCH) —,
H,NCO (C;-CjajJIkokCcH) —, (Ci—Csajykmi) HNCO (C;-C, aJIKOKCHU) —,

(Ci—Chagyxmi) (C;—-Cyayikmii) NCO (C;—-Cyasnkokcu) — mM—NHSO, (C;—-C, alIKMJI) .

B omHOM BapMaHTe OCymeCTBJIeHMA ¢ paBHO 0, 1 RA u R xaxmnii
He3aBMCHUMO IpencTarjgeT H, (C1-CsaJIKMJII) OKCU— WM TUOPOKCHU (Cor—
CeaJIKMJI) OKCU-. B OOHOM BapMaHTe OCyleCTBJIeHMS ¢ paBHo 0, u RA u
RA2 KaXIIbI He3aBUCHMO opencrTaBJgeT H, (C1—CgaJIKMJI) OKCHU—,
TUOPOKCHU (Cy—CgalIKMII) OKCU—, - (Cy,—-Cyankoxkcu) —0O-P (0O) (CH) 5, - (Cyp-
Cyasikokcu) —0-P (0) (R'IR!!),. B oOIHOM BapMaHTe OCYmeCTBJIEHUS J PaBHO
0, u RAY u  RA  kaxmoeil OpeJsicTaByigeT  H. B oIOHOM BapMaHTe
OCymecTBJIeHMA J paBHO 0, u RAL 1 R HeszaBMCHMO BEIOpaHel m3 H, -
OCH,CH,CH,OH m —-OCHj;.

B oOHOM BapMaHTe OCYIeCTBJIeHMA g paBHO 0, 1 R u RA xaxmnii
He3aBUCHMO IOpelcTaBligeT H, Heobsg3aTebHO 3aMemeHHBM (Ci—CgalIkWi),
MM Heofa3aTeJIbHO 3aMelleHHBM (C1-Cganyikmil) oxkcu—, TOe Ci1—-CgalIKMII
YKasaHHOTO HeoOd3aTeJILHO 3aMeleHHOT O (Ci—-Cgamykmia) JZNEZ!
Heobdg3aTelIbHO 3aMemeHHOTOo (C1-CgalIKMJI) OKCUM— HeoOS3aTeJIbHO 3aMelleH
1-4 s3zamMecTUTedaMM, TIe KaxOul He3aBMCKUMMO BHOpaH M3 TPYIIIH,

cocrTodmelr M3 THUIOPOKCUIIA, -0-P (0) (OH) », -0-P (0) (RIRT1) ,, Ci-
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Ciankorkcuiia, -N(R®) (Rf), -COOH, HeoBg3aTesIbHO 3aMelleHHOTO (QeHMIa,
U HeoB43aTeJIbHO 3BaMemeHHOTO 5—-6-UJIeHHOTO TeTepolMKIIoalkmuia, u RS
KaxIOH HesaBMCKUMMO BHOpaH wu3 H, C;-Cjankmia, -CO(C;-Cjanxmia), -
OCO (C1—-Cyamxmia), - (Ci—-Cygayxmi)NH,, - (Ci—-Czanxmi)C;-CysaJIKOKCU WM -—
COs (C1—-Cyankuia) .

B oOHOM BapMaHTe OCylleCTBJIeHMA ¢ paBHO 0, 1 R* um RA kaxmnii
He3aBUCKMO IIpelcTaBjigeT H, Heobsa3aTellbHO 3aMemeHHBM (Ci-Cgalikui) ,
WM Heobda3aTeJIbHO 3aMelleHHBI (C1—-CgaJIiKkmiI) OKCU—, " Ci—-Csalikmj
yKasaHHOTO Heobsg3aTesJIbHO 3aMemeHHOoTOo (Ci-Cgalkmuiia), HeoOa3aTeJIbHO
3aMemeHHOTO (C1-CgaJIKMJI) OKCU— HeobGsa3aTeJIbHO 3aMelneH 1-4
3aMecTUTeJNIIMM, T'IOe KaXIBM He3aBMCUMMO BHOpaH M3 TPYINHE, COCTOAMEN
M3  Tuagpokcmia, -0-P(0) (OH),, -0-P(0) (RIRTI),, -N(R®) (Rf), Ci-
C,aJIKOKCWIIa, OGeHmJla M HeoOsa3aTeJIbHO 3aMelleHHOTO 5—-6-4JIeHHOTO
TeTepolMKJIIOAaJIKKUIIa, coIepXamero, II0 MeHblleM Mepe, OOMH aToM asoTa
WM KUCJOopOoIa B KauecTBe uJjieHa KoJiblla, ¥ R® KaxIOeM He3aBUCUMO
BHOpaH wu3 H, C;-Cjanrkmua, - (C;-Csanxwmi)NH, wmmmn - (C;-Czajrmi)C,—
C4aJIKOKCHU .

B omHOM BapMaHTe OCYHNeCcTBJIeHMS ¢ PpaBHOo 0 M, II0 MeHbIeM

Mepe, omud wu3 R* pymm RA kaxmell HesaBUCHMMO OpencTaBjdeT H,

Heo643aTeJIbHO 3aMeleHHBM (C1-Cganyixkmi) , WA HeoB43aTeJIbHO
3aMelleHHBN (C1—-CgaJIKMJI) OKCHU—, u Ci—Cgaskmi YKas3aHHOTO
HeoO643aTeJIbHO 3aMelleHHOT'O (Ci—-Cgankmia) , HeoB43aTeJIbHO
3aMeleHHOT O (C1—-CgaJIKMJII) OKCH~— HeoB4g3aTeJIbHO 3aMelleH 1-4
3aMecTUTeJIAMHA, rme KaxIel He3aBUCHUMO  BHOpaH U3 -N (R®) (RT),

TeTparuMoponMpaHa, NIMPPOJIMINHNIIIA, nurepasmnHuIa, nouIepuonia u
MopdosMHMIIa, ¥ R® KaxXOuly He3aBUCUMO BubOpaH u3 H, C;-Cjajdxmia, -
(C1—-Cyamyxwmi) NH, miam - (C1—-Cyayxkmi) C1—-C4aJIKOKCH .

B omHOM BapMaHTe OCyIlecTBJeHMS J paBHo 0, U, IO MeHbIeN

Mepe, omud wu3 R* ugm RA kaxmell Hes3aBUCHMMO OpencTaBjdeT H,

Heo643aTeJILHO 3aMeleHHBM (C1-Cganyknmi) , ANIZ! HeoB4a3aTelIbHO
3aMelleHHBI (C1-CgaJIKM1II) OKCU—, " C1—-CsaliIkmj YKas3aHHOTO
Heo643aTeJILHO 3aMelleHHOT'O (Ci-Cgankmia) , HeoB4a3aTelIbHO
3aMelleHHOT O (C1—-CgaJIKMII) OKCHU~— HeoB43aTelIbHO 3aMeleH 1-4

3aMeCTUTeJIAMM, T'Ooe KaxOell He3aBUCUMO BBIGpaH 3 TeTpal'MOpoIllrMpaHa,
IIMppoJIMIrHMIIa , ImriepasmMHmMIIa, ImIeprniniia 17 MOp(l)OJ'H/IHI/IJ'Ia 7 n R*®

KaxIOHM He3aBUCKMMO BHOpaH m3 H mam C;-CiaJIkuia.
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B oOoHOM BapMaHTe OCYmMEeCTBJIeHMS COelOVMHEeHUM II0 HacToAleMy
usobpereHuo r paBHO 0, m RB! u RP? kaxOell He3aBUCKMMO IPelCcTaBJIgeT
H, Heob®g3aTeJIbHO 3aMelleHHBIM Ci—-Cgajikmi, rajioreH (C;—CgaJIKkMI) ,
Heo®a3aTelIbHO 3aMemeHHEM C,-CgalJIKkeHMJI, HeoOda3aTeJIbHO 3aMelleHHBN
Cor—CgaJIKMHWII, HeoOA3aTeJIBHO 3aMelle HHEIM C3—CgLIMKIIOAJIKNII,
HeoO4a3aTeJIbHO 3aMelleHHHEI 4-6-4JIeHHEN TeTepPOLUKIIOAaJIKWII,
HeoOg3aTeJIbHO 3aMelleHHHM (eHMJI, HeoOg3aTeJIbHO 3aMelleHHEM 5-6-
UJIeHHB TeTepoapuil WIM HeobOsa3aTelIbHO 3aMemeHHBM 9-10-uJjieHHBM
TreTepoapwui,

roe YKa3aHHBN Heobsg3aTeJIbHO 3aMelleHHBIM Ci-Cgayikmii,
HeoOsa3aTelIbHO 3aMelleHHEM C,-CgalJIKeHMJI, Heo0sa3aTeJIbHO 3aMelleHHBM
Co—CgaJIKMHWII, HeoOA3aTeJIBHO 3aMelle HHEI C3—CgLUMKIIOAJIKIII,
HeoOA3aTelIbHO 3aMeleHHHEMN 4-6-uJIeHHBEN TeTEepPOLUMKIIOAJIKNII,
HeoBsg3aTeJIbHO 3aMelleHHBEM (QeHMJI, Heo®g3aTeJIbHO 3BaMeleHHBN 5-6-
YJIeHHHY TeTepoapwuyl, WIM HeoBsa3aTeJIbHO 3aMemeHHBM 9-10-uJIeHHHM
TeTepoapmyl HeoBA3aTelIbHO 3aMemeH 1-4 3aMecTUTessaMy, ITIe KaXIbeM
He3aBMCHUMO BHEOpaH M3 aToMa rajior'eHa, HMTpo, —-R¢, -OH, -0OR<, -NH,,
-NR°R¢, -NR°RY, -OCOR ¢, -CO,H, -CO,R¢, -SORS¢, -SO,R¢, -CONH,,
CONRCRY, -SO,NH,, -SO,NR°RY, -OCONH,, -OCONRSRY, -NRIOR¢, -NRISORS, -
NRICO,R® m —-NRASO,RE.

B oOHOM BapMaHTe OCyIeCTBJIeHMd r paBHO 0, 1 RB' m RP®? xaxmnii
npencraejgeT H.

B eme oOIHOM BapMaHTe OCYyIlecTBJIeHMS r paBHo 0, m RBL p RB?
KaxIHlM  He3aBMCUMO IpencTarJserT H, HeoOsa3aTeJIbHO 3aMelle HHEM
C,—-CgsaJxmi, rajioreH (C;—-CgaJIikmi) , HeoBAa3aTeJIbHO 3aMelleHHEM
Cy,—-CgaJiIkeHMJI, HeoBg3aTeJIbHO 3aMelleHHBM C,—CgalIKMHWII, Heo0S3aTeJIbHO
3aMelleHHBI C3—CsLIMKJIIOAJIKIII, HeoBsg3aTeJIbHO 3aMelleHHBI 4-6-
YJIeHHHT e TePOLUUKIIOaJIKIII, Heo®a3aTeJIbHO  3aMeMeHHHM  5—6-uJIeHHHM
TeTepoapull MJIM Heo®g3aTeJIbHO 3aMelleHHHM 9-UJIeHHBM IeTepoapuil.

B oOoHOM BapMaHTe OCYmEeCTRBJIeHUS COeOVMHEeHUNM II0 HacToAlleMy
nsobpereHuo s paBHo 0, m RC' mpenmcraesgger H, aToM rajoreHa WK
C.—-Cpajyixkmi, n R npencraBlidgeT HeobA3aTeJIbLHO 3aMelleHHEI Ci-
ChaJIkui, Toe yKas3aHHBEM HeoOda3aTeJIbHO 3aMelle HHEM C,—-Cyayxkui
HeobBg3aTelIbHO 3aMelleH 3aMecTHTeJIeM, BHOpaHHEM 13 - ORS, -NRCRY, -
CO,R¢, —-CONRCRY, -SO,NR°RY, m —-OCONRCR9.

B OIOHOM BapMaHTe OCymeCTBJIECHNA COeOMHEHUM IIO HacCcToAmeMy
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nsobpereHuo, korma s paBed 0, To R um R kaxOowll He3aBUCUMO
[pencraBideT H WJIN C,—ChaJikmii. B eme OIIHOM BapuaHTe
oCcylmecTBJIeHUS, Korma s paBed 0, To RS mnpemcasisger C;-CsaljIkUil, B
YaCTHOCTM, MeTWJI. B eme OJIHOM BapMaHTe OCYINEeCTBJIEHMSI, KOoT'da S
paBed 0, To R mpemcraBiderT C;-CsalIkMJl, B UYaCTHOCTM, METUJI WIINA
STUJI. B BHOpaHHOM BapMaHTe OCYIeCTBJIeHMd, Korma S paBedH 0, To RS?
IpencTaBRJIgeT B3TUII.

B oOoHOM BapMaHTe OCYmMEeCTBJIEHMS COeOVMHEeHUM II0 HacCToAleMy
nsobpeTeHMo ¢ paBHO 1, M RA u R kaxOell He3aBUCKMMO IpencTaBJIgeT
-CH,-, -NR®- wmmm -0O-, ¥ A, B34THM BMecTe c R um RP, oBpasyerT
CBA3HBallylD ITPYIIY, roe A nOpencrapjigeT —rajioreH (Ci—Cizalikuii) —,
HeoOsa3aTelIbHO 3aMemeHHEM -C1-CialJIkiji—, HeoOsa3aTeJIbHO 3aMelleHHBM
—Cy-CiralIkeHmJI—, HeoO4g3aTeJIbHO 3aMelleHHHM —Cy—CioalIKMHWUII—,
Heobsg3aTelIbHO 3aMemeHHB —-Ci—-Cgallkui-0-Ci—-CgalIkuji-, Heo0g3aTeJIbHO
samemeHHu —Ci—-CgalIkmiI-NR3-C,-CgaJIkiJI-, Heo0OsS3aTeJIbHO 3aMelleHHLBM
—C1-Cgankmii— (C3—CguurjioaJikmiI) —C;—CgaJIKMJI—, HeoBO43aTeJIbHO
samemeHHu —Ci—CgallkuII-QeHnI-C;—CgaJIKKJI—, Heo0gI3aTeJIbHO 3aMelleHHbM
-C1-Cgalikmji- (4-6—uJIeHHEM reTepouuKIIOaJIKnII) —C,—CgalIKWUII—, W
HeoOsa3aTelIbHO  3aMemleHHEM  —C;—CgalIkMJi- (5-6-UJIeHHH TeTepoapwuii) -
Ci—CgaJikmii—,

Toe aJIKMJbHasg Tpyllda YKa3aHHOTO HeoOAa3aTeJIbHO 3aMeMeHHOTO
-C1—-Cirankmia—, Heobsa3aTeJIbHO 3aMeIlleHHOT' O -C,—CiraJIKeHUJIa—,
HeoO643aTeJIbHO 3aMeleHHOT O -Cy,—CiaJIKuMHMIIa—, HeoB43aTeJIbHO

zaMemeHHOTo —-C1—-CgalIkmii-0—-C;—CgaJIkmjia—, HeoO43aTeJIbHO 3aMelleHHOI'O

-C1-Cgayikmyi—NR®2-C,-Cgajykujia—, HeoO4ad3aTeJIbHO 3aMeIleHHOT O
—C1—Cgalikmii— (C3—CgumkijioasiIkmil) —C;—Cgasikuiia—, HeobdA3aTeJIbHO
3aMeIlleHHOT O —-Ci—Cganikmii—-peHmi—C,—CgaJiIkmujia—, Heobsa3aTeJIbHO
3aMeleHHOT O -C1-CgalIkmJI— (4-6-UJIeHHHEMN
reTepolMKIIOaNKMII) —Ci—CgaJIKnia— VI HeoB4a3aTelIbHO 3aMeleHHOTO
-C1—-Cganikmii— (5-6-ujeHHHN TeTepoapuil) —C,—CgaJIkmjia— HeoBdg3aTeJILHO

3aMemeHa 1-4 3aMecTHUTeNlaMM, TIe KaXOeHlM He3aBUCKMMO BHOpaH U3

aToMa TrajioreHa, rajioreH(C;-Cjaykmia), -OH, -WINS, -NH,, -NRCRY, -

OCOR®, =-CO,H, -COzR¢, =-SOR®, =-SO,R¢, -CONH,, -CONRSRY, =-SO,NH,,

SO,NR°RY, —-OCONH,, -OCONRCSRY, -NRIOR®, -NRYOR®, -NRICO,R¢ m -NRISO,RS,
u

C3—CslMKIIOAJIKMIIbEHA A, beHMJIbHAaA, 4-6-4yJjleHHad
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Ir'eTepPOUIMKIIOAJIKMIIEHA A i 5-6-ujleHHasa reTepoapljibHaAd T'pyIillia
YKasaHHOTI'O HeoOd43aTeJILHO SaMelleHHOI'O -C1-Cgankmii— (Cz—

CeliMKJIOAJIKMII) —C1—-CgalIkMjla—, HeoOg3aTeJIbHO 3aMeleHHOTO -Ci1-CgalIKMiI—

dennsi-C,-Cgalikmiia—, HeoBsg3aTeJIbHO 3aMemeHHoTro —-Ci—-Cgajkumii- (4-6-
YJIeHHBIA reTepoluMKIIOaNKuII) —Ci—Cgalikuiia— WJIN HeoOA3aTeJIbHO
3aMeleHHOT O -C1—-Csasikmji— (5-6-uJjIeHHHN reTepoapuii) —Ci—CgalIkuiia-—

Heo®g3aTeJIbHO 3aMeleHa 1-4 3aMecTUTeJIIMM, I'Ie KaXIblM He3aBUCUMO
BHIOpaH M3 aToMa TIajioT'eHa, IMUIPOKCHU, aMuHO, (Ci—-CjpaJIkKMJI)aMMHO—,
(C1—-Cyankui) (Ci—Cgajikmj) aMmHo—, C;—-CzaJiIkmja, TrajoreH (Ci-Ciajnkuia),
rajioreH (C;—-Cyankokcu) —, Ci—-CjhalIKOKCU—, IUIAPOKCU- (C,—CL alIKOKCHU)— U
C1-Cjankokcu—- (C;—C4aJIKOKCHU) — .

B oOHOM BapMaHTe OCYmMECTRBJIEHMS COEeOMHEeHUM II0 HaCTOoAIeMy
usobpeTeHMn g paBHO 1, u RA 1 R* kaxnull He3aBMCHMMO IIpelncTablideT
-CH,-, -NR®- wmymm -0-, ¥ A, B34THM BMecTe c RA um R*, oBpasyerT
CBA3HBaKIMYy TpPyNlly, IIOe A nOpencraBjgeT -TrajioreH (C;-Ci,aJIKmMJ)—,
HeoBsa3aTeJIbHO 3aMemeHHBN -Ci—-CalIkuii—, HeoOd3aTeJIbHO BaMelleHHBN
—Cy,—CialIkeHusi—, HeoO4ga3aTeJIbHO 3aMelleHHHM —Cy—CioaJIKMHWUII—,
Heobsa3aTelIbHO 3aMemeHHB —-Ci—-Cgallkmii-0-C,—-CgalIkmuji—-, Heo0g3aTeJILbHO
saMemeHHe —Ci;—-CgaliIkmI-NR*-C;-CgaJIKMJI—, HeoBAa3aTeJIbHO 3aMelleHHHM
—C1-CgaliIkmJI— (C3—CguMKIJIOaJIKMII) —C1—CgaJIKMII—, HeobdA3aTeJIbHO
3aMelmeHHEl —-Ci—-CgalIkmil—-dbeHmy—C,—CgaJIkMjI-, HeoOd3aTeJIbHO 3aMelleHHHN
—-C1-Cgasikmii- (4-6—uJIeHHLM reTepouMKIOaJKmIl) —C—CgaJIKMII— WU
HeoOsa3aTelIbHO  3aMemeHHEM —Ci—CgallIkMii- (5-6-uJIeHHHI TeTepoapwui) -
Ci—Cgayikmii—,

roe aJIKMJIbHagd Tpyllda YyKa3aHHOTO HeoOAa3aTeJIbHO 3aMeMeHHOT'O
-C1—-Crrankuia—, HeoOA3aTeJIbHO 3aMeIlleHHOT' O -Cy,—CiraJIKeHUJIa—,
HeoOga3aTeJIbHO 3aMelleHHOTO -Cy,-CiraIKMHMIIa—, HeoOsa3aTeJIbHO

3aMeleHHOTO —C1—-CgalIkmyi-0-C1—-CgaJiIkmjia—, Heobd3aTeJIbHO 3aMelleHHOT'O

-Ci-Cganxkmji-NR*-C,—CgaJiIkmujia—, Heobsa3aTeJIbHO 3aMeIleHHOT' O
—C1—-Cganxmii—- (Ca—CglmkJIOaJIkMII) —C1—CgaJIkmjia—, Heob®sa3aTeJIbHO
3aMeIeHHOT O —-Ci—Cganikmii—-peHmi—C,—CgaJiIkujia—, Heobsa3aTeJIbHO

3amemeHHOTO -Ci1-CgaJIkKMJI- (4-6-UJIEHHEM TeTepOLUUKIIOAJIKMII) —C1—-Cgalikmiia
I HeoOA3aTeJIBHO 3aMeIeHHOTO -C1-CgalIkmJi— (5-6-uJjleHHEN
reTepoapui) —Ci—CgalIkniia— HeoBg3aTeJIBLHO 3aMelneHa 1-4
3aMecTHuTesIaMM, TI'IOe KaXIOeM He3aBUCHMMO BHOpaH M3 aToMa TaJjioreHa,

rajioreH (C;—-Cyasnxkmja), -0H, -0-P(0O) (OH),, -0-P(0O) (R:R:1)», -0ORS, -
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NH,, -NR°RY, -OCOR®, -CO,H, -CO,R¢, -SOR®, -SO,R¢, —-CONH,, -CONRCSRY,
-SO,NH,, -SO,NR°RY, —-OCONH,, -OCONRSRY, -NRICOR®, -NRISORS, -NRICO,RE
u -NRISO,RS,

n

C3—CelMKJIIOAJIKMIIbLHA A, beHMJIBEHAL, 4-6-4yJjleHHad
TeTepOLUUKJIIOAIKMUIIEHAa g NI 5-6-ujleHHasa reTepoapuiibHasg Tpynomna
YKasaHHOTO Heo0A3aTeJIbHO 3aMeleHHOT'O -Ci-Ceanxmyi— (Cs—

CeliMKJIOAJIKMJII) —C1—-CgalIkMjla—, HeoOg3aTeJIbHO 3aMelleHHOTO -Ci1—-CgalIkMiI—

dennsi-C,-Cgajikmiia—, HeoBsg3aTeJIbHO 3aMemeHHoTro —-Ci—-CgaJkumii- (4-6-
YUJIeHHBIM reTepoluMKIIOaNKuII) —Ci—Cgalikuiia— WJIN HeoOA3aTeJILHO
3aMeleHHOT O -C1—-CgatiIkmJi— (5-6-uJIeHHHN reTepoapuii) —Ci—Cgalikuiia-—

Heo®ga3aTeJIbHO 3aMeleHa 1-4 3aMecTUTesIaMM, I'Ie KaXIbM He3aBUCUMO

BHOpaH M3 aToMa TajloreHa, IuIpokcu, -0-P(0) (OH),, -0-P(0) (R'RIL),,

aMMHO, (C1—-C4aJIKMJI) aMUHO—, (Ci—-Cyuankmi) (C,—-CyaJIKMJI) aMMHO—,
C,-CyaJiKkmii, rajioreH (C;—-CjaJIKMJI) , rajioreH (C;-C aJIKOKCH) —, Ci—
CjaJIKOKCU-, Tumpokcu (C,—-Cyankokcu)-, - (Cy-Chankokcu)-0-P (0) (OH),,

- (Cy—-Chankokcu) —0-P (0) (RIRIY), m C,-Chankokcu— (C;—C,alIkoKCH) —.

B oIHOM BapuaHTe OCYIecTBJeHMS ¢ PpaBHO 1, ¥ A, B34THM
BMecTe ¢ RA u R?, of6pasyerT 4-8-ujleHHY CBA3HBALIYD TPYINy. B
IOOIIOJIHUTEeJILHOM BapMaHTe OCYmMeCTBJIeHMsS J pPaBHO 1, ¥ A, B3SATHMU
BMecTe c RA u R??, obpasyeT 4-6-ujleHHYI CBA3HBALIYyD IPYINY. B elme
OOHOM IOOIIOJIHUTEJIEHOM BapMaHTe OCymecTBJIeHMsS ¢ paBHO 1, wmu A,
B3ATEDI BMeCcTe C RA u R?, oBpasyeT 5-ujleHHYIO CBA3LBANIYD TPYIILY .

B eme oOIHOM BapMaHTe OCYIEeCTBJIeHMS ¢ paBHO 1, RAL u RA?

KaxIHl He3aBUCHUMO IOpencraBjgeT -CH,—, -NR®-, mwim —-0—, nm A
npencraejgeT 3aMeleHHBM —Cy—CaJIKNII— WJIN npencraejgeT
HesaMelleHHBI -Cy—=CipalJIKMJI—, -Cy—CipaJIkeHnJI—, -Cy—-CipaJIKMHWUII—,
-C1—-Cpanrmii—0-C,—C aJIKmii— I -Ci-Ciankmii—-NR®-C;-C aJikmji—, roe

YKasaHHBEM 3aMeleHHEM -C,—-CipalIkMJI— 3amemeH 1-4 3aMecTUTelaMM, TITIe
KaxIHl He3aBUCHMMO BHOpaH M3 aToMa TrajloreHa, IMIPOKCH, aMMHO,
(C1—-C4aJIKM1JI) aM/HO—, (C1—-Cyajyxmi) (C;—-C4aJIKMII) aMMHO—,
rajioreH (C1—CyaJyikmJj) , rajioreH (C;—-Czajyikokcu)- u C1—-CyuaJIKOKCHU-.

B eme oOIHOM BapMaHTe OCYIEeCTBJIEHMS ¢ paBHO 1, RAL u RA?
KaxIHl He3aBUCKMMO IOpelcTaBJifgeT -CH,—, -NR®*-  wmim -0-—, nu A
IpencTaBJIgeT 3aMeleHHBN —Cy—CrpalIKMII— W IpencTaBJIgeT

HezaMelle HHHM —Cy—CroaJikmii—, -Cy—-CrpaJIkeHUJI—, —Cy—CioaJIKMHWUII—,
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-C1—-Cgankumii—0-C,—CzalIkmii— I -Ci—-Czaygkmii-NR*-C—-CaJjIkmuii—, roe
YKa3aHHEM 3aMelleHHE —-C,—CioalIkMJI— 3aMelledH 1-4 saMecTUTesIiIMM, IOe
KaxIHl HesaBUCKHMMO BHOpaH M3 aToMa TIajloreHa, TUOPOKCH, -0~
P (O) (OH) ,, -0-P (0) (RIRIL),, aMMHO, (C1—C,aJIKMJI) aMUHO—,
(C1—-Cyanxui) (C;—CyuaJIKMJI) aMMHO—, rajioreH (C;—CyaJIKMII) , rajioreH (Cl-
Cldankokcu) - M C1—-C4aJIKOKCHU-.

B eme OOHOM BapMaHTe OCYIEeCTBJIeHMS J paBHO 1, RA um RA?

KaXxIHM He3aBUCKMMO IIpelcTaBJigeT -CHy,—, -NR®*-  wmim -0-, nu A
npencraejdgaeT 3aMeeHHBMN —C,o—CgaJIKMJI— WJIN npencraejgeT
HesaMelleHHBIM -Cy—CgaJikmji—, -Cy,—-CgaJIkeHuJI—, -Cy—-CgaJIKMHWUJI—,
-C1-Craytkmji-0-C1—CraJIKmnji— WMJIn -C1—Crankmyi—-NR®-C;-CraJiIkmii—, rmoe

yKa3aHHBM 3BaMelleHHEN -C,—-CgalIKMJI—- 3aMelleH 1-2 B3aMecTUTeIaMMy, IOe
KaXxOel He3aBMCHMMO BHOpaH M3 aToMa TajloreHa, IUMIPOKCH, aMMHO,
(C1—-C4aJIKMJI) aM1MHO—, (Ci—-Cyuankmi) (C,—-CyaJIKMJI) aMMHO—,
rajioreH (C;—-Cyaljixuji) , rTajioreH (C;-Cjajikokcu)- u C;—-CzaJIKOKCU-.

B eme OOHOM BapMaHTe OCYmMeCTBJIeHMS ¢ paBHO 1, RAY u RA?

KaXxOel HesaBUCKUMMO OpencrarjseT -—CHy,—, -NR®*- wmmm -0-, nu A
npencrTapJjgeT 3aMeleHHBM —-C,-Cgalikmji— WJIN rpencrTaBJgeT
HezaMelle HHEHM -Cyo—CgaJikmji—, -Cyr—CgaJIkeHUJI—, -Cyo—CgaJIKMHWJI—,
-C1—Crayrmii—0—-C,—-CraJIkmJI— WJIN -C1—Crankmyi—-NR&-C;-CrasiIkmji—, rme

YKa3aHHBEM 3aMeleHHE -C,—-CgalIKMJI— 3aMelleH 1-2 BaMecTHUTeJIaMu, IOe

KaxIOu Hes3aBUMCHUMMO BHOpaH M3 aToMa TIajloTeHa, Iuipokcu, -0-
P(0O) (OH) ,, -0-P (0) (RIRL),, aMMHO, (C1—-C4aJIKMJI) aMMHO—,
(Ci—-Chajyxmi) (C;—-C,aJIKMJI) aMUHO—, rajioreH (C;—-CjyaJIkM) , rajioreH (C—
CjaJiIkokcu) - u C;—Cy aJIKOKCHU—.

B eme oOHOM BapMaHTe OCYIEeCTBJIeHMS ¢ paBHO 1, RAL u RA?

KaxIOHl He3aBUCKMMO IOIpelcTaBJisgeT -CH,—, -NR®*-  wmim -0-—, nu A
npencrTaejgeT 3aMeleHHBN —Cy—CgaJIKMJI— WJIN npencraepjgeT
HesaMelleHHBI -Cr—-CgaJikmii—, -Cr—CgaJIKeHnJI—, —-Cy—-CgaJIKMHUJI—,
-C1—-Cranrmiyi—0-C,—-CraJIkmJI— WJIN -C1-Cranxkmiyi—-NR&®-C,-CraJiknji—, rme

YKasaHHBEM 3aMemleHHEN -—-C,—CgalIKMJI— 3aMelleH 1-2 3aMecTUTeNIaMM, TITIe
KaxIHl He3aBUCHUMO BHOpaH M3 aToMa TrajloreHa, IMIPOKCH, aMMHO,
(C1—-C4aJIKM1JI) aMMHO—, (C1—-Cgajyxmi) (C;—C4aJIKMII) aMMHO—,
rajioreH (C;—CyasyikmJj) , rajioreH (C;—-Czajyikokcu)- u C1—-CyaJIKOKCHU-.

B eme OIHOM BapMaHTe OCYIEeCTBJIEHMS J paBHO 1, RAL u RA?

KaxIOul He3aBUCKMMO IOIpelcTaBJigeT -CH,—, -NR®*- wmyim -0-, nu A
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OpencraejgaeT 3aMellle HHEIM —Cr—CgalJIKMJI— WJIN npencrapjgeT
HezaMelle HHEM —-Cy—-CgaJikmji—, —-Cy-CgaJIkeHnJI—, —Cy—CgaJIKMHWUJII—,
-Ci-Crankmii—-0-C1—CraJIKm1JI - mim  —Ci—Cralyikmyi—-NR*-C;-CraJIkmji—, roe

YKasaHHBEM 3aMemleHHEN -—-C,—CgalIkMJI— 3aMeleH 1-2 3aMecTUTesIaMM, TITIe
KaXIIL HEe3aBUCHUMO BHOpaH U3 aToma raJioreHa, Tungpokcu, —O-
P (0O) (OH) ,, -0-P (0) (RIRIL),, aMMHO, (C1—C,aJIKMJI) aMUHO—,
(C1—-Cyankxmi) (C;—CyuaJIKMJI) aMMHO—, rajioreH (C;—Cyajikmja) , rajjoreH (C;—
CsaJyikokcu) - u C1—-CyaJIKOKCHU-—.

B eme OOHOM BapMaHTe OCYIECTBJIeHMS J paBHO 1, RA u RA?
KaXxIOHM He3aBUCUMO IpencraByaser -CH,- wmam -0-, mM A OpelcTaBJgeT
-Cy-Cgayikmji—, -Cr—CgaJiIkeHUJI- MU —-C,r—CzaJIKMHUII- .

B BLIOpPAHHHX BapMaHTaxX OCYIeCTBJIeHUus ¢ paBHO 1, RA u RA?
Kaxmoe nOpencrarjgser -0-, u A npexncrasiaser -CH,CH,CH,-, r1me A,
B3ATHIM BMecTe ¢ RA m R*, obpasyer -OCH,CH,CH,O-.

B eme OIHOM BapuMaHTe OCYmMEeCTBJIeHMS ¢ paBHO 1, RAY u RA?
Kaxaoe npencraBiaser —-0-, u A npencraBiaseT -CH,-benmsn-CH,-, rTme A,
B34THII BMecTe Cc RA  u RR, obpasyer -OCH,-dpeHms-CH,0-. B
KOHKPETHOM BapMaHTe OCYMeCTBJIeHMSI ¢ PpaBHO 1, A, B3ATHNM BMeCcTe C
RAL y RARZ, obpasyer -OCH,-dpeHns-CH,0-, roe  -OCH,- TPYIIIEL
PacCIOJIOXKEeHHE B IIOJOXeHMAX 1, 4 B QeHMJILHOM KOJIblEe.

IIvHa CBA3HBAKMMUX TPYIN, OIpedeJIeHHHX 3IOeChb, IIpencTaBJIsgeT
HavMeHbllee UMCJIO aTOMOB B IPAMOM LlenM, cocTodmel wu3 RAL-A-RA?
u/vam REI-B-RP®?, u/mmm -R€1-C-R®?. Hanpumep, Korma B OpencraBisger
HeobB43aTeJIbHO 3aMelleHHE OGeHMJI, TO CcBA3HBabmad TIpynna REL-B-RP?
MOXeT OHTB IOIpencTaBlieHa Kkak (CH,)-denuyn- (CH,)-. 3Ta cCBa3HBaKnmas
Tpyllla XapaKTepu3yeTcsd Kak 4-ujleHHasa CBA3HBaKmasa I'pyllda, kKorjga 2
- (CH,) —TpyINIH PacloJIOXeHH B COCEeIHMX aToMax yIJlepola OQeHMIJIBHOTO
KOJIblla (1, 2-3aMemeHHB beHmy) . B eme OIIHOM BapMaHTe

OCymeCTRBJIEHMA STa CBAS3SEBaKIaAa I'pyIilia XapaKTepnusyeTcHd Kakr 60—

uJleHHasa CBA3HBaKmasd Tpyhna, korgma 2 - (CHy)-TpyNdneH 3aMeleHH B
napa-IroJIOXeHU AX GEeHMIIEHOTO KOJIL1la (1, 4—3amMemeHHEN beHMII) .
Cilenyer [IOHVMATE, uTo aobas aJIKMJIbHAaH4, aJIKeHUJIbHAa A VI

AJIKVMHWJIBHa A I'pyIilia mJin I'pyIiria A, B MJIin C InpencraBjideT
Hepaz3BeTBJIEHHYO 2NNz PasBeTBIJIEHHYO AJIKMJIBHYIO, AJIKREHMJIBEHYIO MJIn
aJIKMHWMJIBEHYIO TPVYIIIIY WJIM palMKall. HaanMep, CBA3EBIBaKIlad TI'pPYIIIIa RBI-

B-RB?, 1pme B npencraiygasgeT Ci;—-CipalIKMJI, MOXET COIepXaThb 8-—UJIEHHYI
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CBABHBAKIIYD TPYINY, WMEKIYKR pas3BeTBJIeHHYD (Ci—ChalIKMIIBHY) TPYITY
i 2-4 paBBETBJIEHHBE (C1—-C3aJIKMJILHHE ) TPYIIIH, HallpuMmep, 4
pPasBeTBJIEHHEE METUJILHEE  TPYIINE (2 pas3BeTBJIEHHEHE OUMETWUJIEHEE
TPYIIH) WM 2 Pa3BETBJIIEHHHE MeTWMJIbHBIE T'PYIIIIH.

B oOoHOM BapMaHTe OCYmMEeCTBJIEeHMS COeOVMHEeHUM II0 HacCToAleMy
usobperTeHMo r paBHO 1, ¥ RB u RP? kaxOell He3aBUCHMMO IIpencTaBJIgeT

-CH,-, u B, B3gTHli BMecTe ¢ RB! wum RP?, obpasyeT CBA3HBaLIYIO

TpYyIny, rme B npencrTaejdgaeT CBA3b M B npencraejgeT
—-rajioreH (C1—-CipalIkmJj) —, Heobsg3aTeJIbHO 3aMelleHHBI -C1-CypaJikmii—,
HeoOA3aTeJILHO 3aMelleHHHBIM -Cy,—CipaJIKeHnII—, HeoOA3aTeJILHO

3aMelleHHEM —-Cy—CipallIKMHMII-, Heo®g3aTeJIbHO 3aMelleHHBM -—-Ci—-CgalIKMII—

0-C1-Cgayikmji-, HeoOgz3aTeJIbHO 3aMemeHHBM -C;-CgalIkmii-NR*-C;-CgaJIKMII—

, Heo6sa3aTeJIbHO 3aMelle HHEI C3—CgUIMKJIIOAJIKIII, Heo6sa3aTeJIbHO
3aMelleHHBIM beHwm, Heo®sa3aTeJIbHO 3aMelle HHBIM 4—-6-4JIeHHHM
TeTepPOLUMKIIOAJIKNWII, Heo®dg3aTeJIbHO 3aMelleHHBI 5-6-uJIeHHHM
TreTepoapwu, HeoO43aTeJIbHO 3aMelle HHEI -C1-Cyanxmi— (Cs-

CelMKJIOaNKMII) —C1—CalIkmuji—-, Heoba3aTesIbHO 3BaMemeHHBM -—C;—Cj alIkuii-
beHmii—-C,—Cualikmii—, HeoOd3aTeJIbHO 3aMelleHHHM -C1-Cyanxmi- (4-6-
YUJIeHHBIM reTepolUKIIOaNKMI) —C1—C alIkmII— I Heo6sa3aTeJIbHO

3amMemeHHu —Ci—Cy alIkuiI— (5—-6-uJleHHHN TeTepoapwui) —C;—-CiaJIkmi—,

roe aJIKMJIbHa g TpyIia YKasaHHOTO HeoB43aTeJIbHO
3aMeleHHOT o~ C,—CrpaJikmiia—, HeoB4g3aTeJIbHO 3aMeleHHOT O
—-Cy-CqpaJikeHMIIa—, Heo6d3aTeJIbHO 3aMeleHHOT'O -Cy—-CqpaJIKMHMIa—,
HeobA3aTeJILHO 3aMeIeHHOT O -C1—Csantkmii—0-C,—-CgaJiIkujia—,
HeobA3aTeJIbHO 3aMeIeHHOT O -C1—Csanikmyi—NR®-C,-Csajxknuja-—,
HeoOA3aTeJIBHO 3aMeleHHOT' O -C,—-Chanxmi- (Ci-

CeliMKJIOAJIKMII) —C1—ChajIkMjla—, HeoOg3aTeJIBHO 3aMelleHHOTO -Ci—-CualIKMiI-

bennsi-C1-Cyajikmia—, HeoBg3aTeJIbHO 3aMelleHHOoTro -—-Ci—-Cyajxkumii- (4-6-
YJI©HHLI reTepolMKIOaNKMII) —Ci—Ciallkmiia— WJIN HeobOdA3aTeJILHO
3aMeleHHOTO -C1—-Chankmii— (5-6-ujeHHHN reTepoapuii-C;—-Cialikmia) —

Heo®OA3aTeJIbHO 3aMemlleHa 1 wWIM 2  3aMecTUTEeJISIMH, Toe  KaxIei
He3aBMUCHMMO BHEHOpaH M3 aToMa I'alJloT'eHa, rajoreH (C,-Cjankmuia), -0H, -
OR¢, =-NH;, -NR°RY, -OCOR¢, -CO;H, -CO,R¢, -SORS, =-SO,R¢, -CONH,,
CONRCRY, -SO,NH,, -SO,NR°RY, -OCONH,, -OCONRSRY, -NRICOR¢, -NRISORS,
-NRYCO,R¢ 1 —NRISO,RS,

u
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C3—CslMKJIIOAJIKMIIbEHA A, beHMJIbHAA, 4-6-4yJjleHHad
TeTepOolMKIIOaJIKMIIEHA I W 5-6-ujeHHada TreTepoapuiibHasg TpyIna
YKa3aHHOTO HeoOga3aTeJIbHO 3aMeNeHHOT'O C3-CgUIMKIIOAJIKWIIA,
HeoOdg3aTeJIbHO 3aMelleHHOTO (QeHuJla, HeoOSa3aTeJIbHO 3aMeleHHOTo 4-6-
UJIEHHOT'O TeTepOoUMKIIOaJIKNIIa, HeoOsa3aTeJIbHO 3aMelleHHOT'O 5-6-
UJIEHHOT'O T'eTepoapuila, HeoB43aTesJIbHO 3aMemeHHoTro -—C;—-Cjialkuii— (Cs—

CgliMKJIOAJIKMII) —C1—-CyajIkmjla—, HeoOdg3aTeJIbHO 3BaMelleHHOTOo -Ci-CualIKkMiI-

bennsi-C,-Chajxkuia—, HeoBsg3aTeJIbHO 3aMemeHHoro -Ci—-Cyajxmii- (4-6-
YJIeHHBIM TreTepOoUMKIIoaNKuII) —Ci—Caskuiia— WJIN HeoOa3aTeJIbHO
3aMelleHHOT0-C1—C alIkmiI— (5-6—-uJjeHHHM reTepoapuii) —Ci—Ciajkuiia-

Heo®ga3aTeJIbHO 3aMelleHa 1-4 3aMecTUTeJIIMM, I'Ie KaXIbM He3aBUCUMO

BHOpaH U3 aToMa TIajioT'eHa, IMUIPOKCHU, aMuHO, (Ci—-Cj alIkMjI)aMMHO—,
(Ci1—-Chanrmi) (C1—-Cyatikmil) aMmHo—-, C1—-CzaJikmiia, TaJjioreH (Ci—-Cjiajkuia),
rajioreH (C;-Cjajkokcu) -, C;—-CjaJIKOKCU-, TUAPOKCHU (C,—C, alIkOKCHU)— U

Ci-Cyankokcu- (C;-C4aJIKOKCH) —.
B onmHOM BapMaHTe OCYHMEeCTBJIEeHVS COeOMHEHMM II0 HaCTOoANeMYy
usobpeTeHMo r paBHO 1, M R3 u RP? kaxmell He3aBUCHMMO MOpencTaBiigeT

-CH,-, u B, B34THli BMecTe ¢ RBl u RP?, obpasyeT CBA3HBaALIYD

TPYIIY, roe B npencTapJigeT CBA3b WMJIN B npencrapjgeT
—-TajioreH (C;—Cipalikmi) —, Heobsa3aTeJIbHO 3aMeleHHBIM -C1—CipaJIKmII—,
HeoO43aTeJIbHO 3aMeleHHBM —-Cy—CipaJIKeHUII—, HeoB43aTeJIbHO

3aMelmeHHEl —-C,—CioaJIKMHMII-, Heo®g3aTeJIbHO 3aMelleHHBM -—C;-CgalIkKMII-
0-C,-CgaJikmji—, HeoOd3aTeJIbHO 3aMemeHHHEV -C;-CgalIkmii-NR&-C;-CgsaJIKMII—
, Heobsga3aTeJIbHO 3aMelleHHBIM C3—CgUUKIIOAJIKWII, HeoB43aTeJIbHO
3aMelleHHBI beHMII, Heobsa3aTeJIbHO 3aMelleHHBI 4-6-
YJIeHHHT e TePOLUUKIIOaJIKIII, HeoBAa3aTeJIbHO 3aMelleHHEIM 5-6-
UJIeHHBEMTeTepoapni, Heobsg3aTeJIbHO 3aMelleHHBIM -C1—-Cyankmi- (Cs—
CeMKJIOaJIKMII) —C1—ChaJIkMJI—, HeoOg3aTeJIbHO 3aMelleHHBl —-C1—-ChalIkmii-
beHnsi-C1-CraJIkmii—, HeoOAa3aTeJIbHO 3aMelle HHEIM -C1—-Cuankmi- (4-6-
YJI©HHBI reTepolMKIIoaNkKmI) —C1—C allkmiI— MJIIN HeoBdg3aTeJILHO
3amMemeHHu —Ci—-Ch alIkuii— (5—6-uJleHHH TeTepoapwu) —C;—-CiaJIkmni—,

TOe aJIKMJIbHasg Tpylla YKas3aHHOTO HeoDA3aTeJIbHO 3aMelleHHOT'O
-C1—-Croayikmiia—, HeoOA3aTeJIBHO 3aMelleHHOT' O -Cy—CipaJIKeHUIIa—,
Heo643aTeJILHO 3aMeleHHOT O —Cy—-CipalIKuHmMJIa—, HeoB4a3aTelIbHO
3aMeleHHOTO —C1—-CgalIkmyi-0-C1—-CgajiIkmjla—, Heobd3aTeJIbHO 3aMelleHHOT'O

-C1-Cgayikmj—-NR®-C,-Cgajikmjia—, Heobda3aTeJIbHO 3aMeIlleHHOT' O
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—C1-Cyankmi- (Cs—CgluMrIIoaJyiIkmi) —C,—-Cyasikmuja—, Heob®a3aTeJIbLHO
3aMeIleHHOT' O -Ci—-Chankmin—-peHmyn—C,—CiajiIkmujia—, Heob®4a3aTeJIbLHO
3aMeleHHOT O —-C1-Csanikmii— (4-6-4JIeHHHEMN
reTepolMKIIOaNKMI) —Ci—C allkniia— I HeoB43aTelIbHO 3aMeleHHOTO
-C1—-Cyankmii— (5-6-ujeHHHN reTepoapuii-C;—-Cyiajikmia) — Heobdg3aTeJILHO

3amMemeHa 1 WMIM 2 3aMecTUTeJIaMM, TIe KaXOeM He3aBUCUMO BHOpaH U3
aToMa TaJioreHa, rajioreH (C;—-Cjasyxkmia) , -0H, -0-P (O) (CH) 5, -0-
P(0O) (R'R'Y),, -OR¢, -NH,, -NR°RY, -OCOR®¢, -CO,H, -CO;R¢, -SOR%, -
SO,R¢, -CONH,, -CONRSRY, -SO,NH,, -SO,NR°RY, -OCONH,, -OCONRCRY, -
NRYCOR®, -NRYSOR®, -NRYCO,R°, m -NRYSO,R€,

u

C3—CelMKJIIOAJIKMIIbHA A, beHMJIBEHAL, 4-6-uyJjleHHasd
TeTepOLUMKIIOAJKMUIIbHA I W 5-6-ujleHHas reTepoapmuiibHag TpyIna
YKa3aHHOTO HeoOA3aTeJIbHO 3aMeleHHOT'O C3—CguMKIIOaJIKMIIA,
HeoB0A3aTeJIbHO 3aMelleHHOTO OGeHWJa, HeoOA3aTeJIbHO 3aMelleHHOTO 4-6-
UJIEHHOT'O TeTepOLUMKJIIOaJIK1IIa, HeoDA3aTeJIbHO 3aMelleHHOT'O 5-6-
UJIEHHOT'O TeTepoapuiia, HeoB0A3aTeJIbHO 3aMelleHHOTO -—Ci—Cjalkuii— (Ci—

CeumrgioaJikuil) —C1-CyajiIkmiia—, HeoOda3aTeJIbHO 3BaMemeHHOTo -C;-CiaJIKMII—

bennsi-C,-Cyajikuiia—, Heo®sg3aTeJIbHO 3aMelleHHoTro -—Ci—-CjaJkmii— (4-6-
YJIeHHEIM reTepoluMKIIOaNKuI) —C—Ciasikmiia— WJIN HeoB43aTeJIbHO
3aMeMeHHOTO -C,-Cyanxuii- (5-6-ujeHHH reTepoapwui) -C;—C alikuiia-

Heobg3aTelJIbHO 3aMeleHa 1-4 saMecTUTeJIIMM, I'Ie KaXIelM He3aBUCUMO

BHIOpaH M3 aToMa Trajiol'eHa, Iuagpokcu, -0-P(0) (OH),, -0-P(0) (RIR!I),,

aMIMHO, (C1—-CyaJIKMJI) aM1MHO—, (Ci—Chankmi) (C;—-C,aJIKMJI) aMMUHO—,
C,-Cjankuia, rajioreH (C,-Cjajxmia) , rajioreH (C;-CjaJIKOKCHU) —, Ci—
Cjankokcu—, Ttuapokcu- (C,—Cyankokcu)- u Ci—-Cyankokcu-— (C1—-C4 alIKOKCH) —

B oOoHOM BapMaHTe OCYmMEeCTBJIeHUS COeOMHEeHUM II0 HacToAleMy
usobpeTeHMoo r paBHO 1, RB n R®? kaxmoull He3aBUCUMO OpelcTaBJigeT -
CH,-, u B, B34aTEll BMecTe ¢ RB3 wum RP?, oBpasyeT 2-6-4JeHHYI
CBA3HBAKNIYD TI'pyHly. B OONOJHUTEJIEHOM BapMaHTe OCYIIEeCTBJIEHUI ¢
paBHO 1, RB! m R®? kaxnouoli HesaBMCUMO HOpencraBiasger -CH,-, u B,
B3ATEII BMecTe ¢ RBL u RB?, oBpasyeT 3-6-UJeHHYD CBA3LBaLIY
TPYIIYy. B IOONOJIHMTEJILHOM BapMaHTe OCYIEeCTBJIEHUS r paBHO 1, RBL u
R®? kaxmell HesaBUCHMMO HOpencTabBigeT -CH,—-, m B, B34THIM BMecTe c RB!

u RP?, oBpasyeT 4-5-ujleHHY CBA3HBALIYD IPYIIILY .
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B omHOM BapMaHTe OCYHMecCTBJIeHMSI B NpencTaBJiSeT CBA3bL.

B eme OOHOM BapMaHTe OCYIEeCTBJIeHMA r paBHO 1, RBEL m RP?
KaxIHM Hes3aBUCUMO OpelcTaBjsgeT -CH,—, u B mOpencTaBJigeT 3aMeleHHHM
—C1-CrpalIKMJI— WM opencTaBJgeT He3aMelle HHEMN —-C1-Crpanixuii—,
—Cy—CipaJIKeHunJI—, —Cr—CipaJIKMHWUII—, —Ci-Cgasikmji-0O-C;—CgaJIKM1JI— I
-C1-CsaliIkmJI-NR2-C—-CgaJIKMJI—-, TI'Ie VYKa3aHHBM 3aMelleHHBl -Ci—CjioalIKMII—
3amemeH 1-4 saMecTuUTesIaAMM, T'Ie KaXIHM He3aBUCKMMO BHOpaH M3 aToMa
rajioreHa, TUOPOKCH, aMVHO, (C1-CeaJIKMJI) aMMUHO—,
(C1—-Cgankmi) (C1—CgaJIKMJI) aMMHO—, rajioreH (C;—-CgaJIKMII) , rajjoreH (C;—
Cjankokcu) -, Ci—-ChalIKOKCU—, IUIOpOokcU- (Cr,—Cjaykokcu) -, C;—-CzalJIKOKCU—
(C1—-Cyajyixkokcm) —, -NHCO (C,-Cyankuia) , Heobsa3aTeJIbHO 3aMeleHHOT O
beHmsla, HeobOA3aTeJILHO 3aMeNeHHOTO 5-6-uJIeHHOTO IeTepOolMKJIOaJKMIa
u HeoOsa3aTelIbHO 3aMemeHHOTO 5-6-4JIEHHOTO reTepoapuia, roe
yKa3aHHBEMN HeoOa3aTelIbHO 3aMeleHHBIM benn, 5-6-uJyIeHHHN
TeTepPOLUUKIIO aJIKWII NI 5-6-uJjIeHHB reTepoapuil HeoOga3aTeJIbHO
3aMemeH 1-4 3aMecTUTesIAMM, T'Ie KaxXIblM He3aBMCHMMO BHOpaH M3 aToMa
rajioreHa, TUIOPOKCH, aMVHO, (C1-CgaJIKMJI) aMUHO—,
(C1-Cgagyikmi) (C1-CgaJIKMJI) aMMHO—, TaJioreH (C;-Cgzajikuia), TaJjoreH (Cl-
Cdaskokcu) —, C,-CjaJIKOKCU—, TuIpokCcU— (C,—C4aJIKOKCHU) — u Ci-—
CjiaJiIkokcu— (C;—C4 aJIKOKCH) —.

B eme oOOHOM BapMaHTe OCYIEeCTBJIeHMA r paBHO 1, RBL m RP?
KaxIu He3aBUCUMO OpelcTaBjseT -CH,—, M B nOpencrTaBJisgeT 3aMelleHHBM
-C1—-CipaJIkmii— WJIN npencraBJgeT HesaMelle HHBIM -C1—CipaJIKmII—,
-Cy—CipaJIKeHUII—, —-Cy—CipaJIKMHWII—, -C1—Csayikmji—-0—C,—-CgaJIKMJI— WJIn
—-C1—CgalIkMJI-NR2-C,-CgaJIKMJI—-, TIOe VYKal3aHHHM 3aMemeHHBM -C;-CigaJIKMJI-

3aMemeH 1-4 3aMeCTUTeJIAMM, TI'Ie KaxXOel He3aBUCHUMO BI::I@paH 13 aToMa

rajioreHsa, TUOPOKCH, -0-P (0) (CH) », -0-P (0) (RIRIL) ,, aMMHO,
(C1-CgaJIKMJl) aMMHO—, (C1—Cgagyixmir) (C1—CgaJIKMII) aMMHO—,
rajioreH (C;—Cgajikmja) , rajioreH (C;—C4aJIKOKCHU) —, C,-C4aJIKOKCHU—,
rugpokcu (C,—ChalIkoKCcH) —, C1—-Cjankokcu—- (C;—CsaJIKOKCHU) —, -NHCO (C1-
Cjankuia), HeoBsA3aTeJILHO 3aMeleHHOTO benunna, HeoBA3aTeJILHO

3aMemeHHOoTO 5-6-uJjleHHOTO TeTepOoUUKIIOaJIKMIIa u HeoOsa3aTesIbHO
3aMelleHHOTO 5-6-4JIEHHOT O TeTepoapuia, roe yKa3aHHBEMN
HeoOa3aTelIbHO 3aMeleHHH (eHMJI, 5-6-UJIeHHEM TeTepPOLMKIIOAJIKUII WMJIN
5-6-uJleHHHM TeTepoapull HeobOsa3aTeJIbHO 3aMemeH 1-4 3aMecTUTeJIaMHu,

Toe KaXxIeM He3aBUCHUMO BBI@paH M3 aToMa TIaJIor'eHa, I'MOpoOKCH, -0-
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P (0O) (OH) ,, -0-P (0) (RIRIL),, aMMHO, (C1—CgaJIKMJI) aMUHO—,
(C1—Cgankxmi) (C1—CgaJIKMJI) aMMHO—, rajioreH (C;—Cgajikmja) , rajjoreH (C;—
Cjankokcu) -, Ci—-CyalIkOKCU—, TuUAOpokKcHU (C,—Ciankokcu)- m C;—-C,uaJIKOKCU—
(C1—-CyaJIKOKCH) —.

B eme OOHOM BapMaHTe OCYIEeCTBJIeHMS r paBHO 1, RBEL m RB?
KaxIOHM He3aBUCUMO OpelcTaBjsgeT -CH,—, u B nOpencTaBJigeT 3aMeleHHHM
—C1-CrpalIKMJI— WM IpencTaBJgeT He3aMelleHHEM -C1-Crpasixmii—,
—Cy—CipaJIKeHMUJI—, —Cpy—CipaJIKMHWUII—, -Ci-Cgayikmji-0-Ci—-CgaJikmji—, I
—-C1-CsalIkmJI-NR2-C-CgaJIKMJI—-, TI'Ie VYKa3aHHBM 3aMelleHHBl -Ci—CioalIKMII—
3amemeH 1-4 3aMecTuUTesIIMM, I'Ie KaXIbM He3aBUCKMMO BHOpaH M3 aToMa
rajioreHa, TUOPOKCH, aMVHO, (C1-ChaJIKMJI) aMUHO—,
(C1—-Cyanakxui) (C1—CyuaJIKMJI) aMMHO—, rajioreH (C1—-CyaJIkMI) , rajioreH (Cq,—
CqaJiIkokcHu) - u Ci—CyaJIKOKCHU—.

B eme oOHOM BapMaHTe OCYIecTBJIeHMS r paBHO 1, RBEL u RB?
KaxOel He3aBUCUMO OpencTaBlisgeT -CH,—, ¥ B HOpencTaB/igeT 3BaMelleHHBN
—C1-Crpalikmi— WM IpencTaBJIgeT HesaMelleHHHM -C1-Cipanixkmi—,
—-Cy—-CqpaJIKeHuJI—, —Cy—CqoaJIKMHWII—, -C1-Csagikmiyi—0—-C,—CgaJIKmJI— WJIN
-C;-Cgankui-NRe-C;-CgalIkuJI—-, T'Ie yKa3aHHHN 3aMemeHHBN -C;-CioalIkKnuI-
3amemeH 1-4 saMecTHUTeJIIMM, I'Ie KaxIhl He3aBUCKMMO BHOpaH M3 aToMa
TajioreHa, TUOPOKCH, -0-P (0) (OH) ,, -0-P (O) (RIRL),, aMMHO,
(Ci—-ChaJIKmJjI) aMmMHO—, (Ci—Chankmi) (C;—-C,alIKMJI) aMMHO—,
rajioreH (C;-CjyaJikmJI) , TajoreH (C,;-Cjajkokcu) - m C;—-CjyaJIKOKCU—.

B eme oOHOM BapMaHTe OCYIeCTBJIeHMA r paBHO 1, RBL m RP?
KaxIHl He3aBUCUMO OpelcTaBiseT -CH,—, M B OpencTaBJisgeT 3aMelleHHHM
—-C,—-CgaJiIkmji— W npencraBJgeT He3aMelle HHEM -C,—-Cgajxkui-,
-Cy—-CgaJIkeHUJI—, —Cy—CgaJIKMHUJII—, -C1—Chanxkmii—0-C,—-C alIkKmJI— WJIn
-C1-Chankmyi-NR?-C;-CjaJjIKMjI-, T'IOe YKa3aHHHM 3aMeleHHBM -—-Ci;—-CgalIKMII—

3aMemeH 1-4 3aMeCTUTeJIAMM, TI'Ie KaxXxOel He3aBUCHUMO BBI@paH 3 aToMa

raJjioreHa, TUOPOKCH, aMMHO, (C1—-CsaJIKMJI) aMUMHO—,
(C1—-Cyankxui) (C;—CyuaJIKMJII) aMMHO—, rajioreH (C,—CyaJIkmi) , rajjoreH (C;—
CqaJikokcH) - u C1—-CyaJIKOKCHU—.

B eme oOOHOM BapMaHTe OCYIEeCTBJIeHMS r paBHO 1, RBL m RP?
KaxIHl Hes3aBUCUMO OpelcTaBisgeT -CH,—, M B OpencTaBJigeT 3aMelleHHHM
—C1—Cgankui- WU npencTarejgaeT He3aMelle HHEMN -C,—-CgaJjkmi—,
-Cy,—CgaJIKkeHuJI—, -Cy—CgaJIKMHUJI—, —-C1-Chankmii—-0-C;—-CpaJIkKmiI— I

-C1—-Chankmyi-NR*-C,-CjaJjIkMJI-, TI'Ie YKa3aHHHM 3RaMemeHHbBM -—-Ci—-CgalIKMII—
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3amemeH 1-4 saMecTHUTesIaAMM, IT'Ie KaxXIbHlM He3aBUCKMMO BHOpaH M3 aToMa
rajoreHa, TUOPOKCH, -0-P (0) (CH) 5, -0-P (0) (RIRIL) ,, aMMHO,
(C1—-C4aJIKM1JI) aM/HO—, (C1—-Cgamyxmi) (C;—-C4aJIKMII) aMMHO—,
rajioreH (C;—Cjajyikmja) , rajioreH (C;—-Cjzajyikokcu)- u C1-CjzaJIKOKCHU-.

B eme OOHOM BapMaHTe OCYIEeCTBJIeHMS r paBHO 1, RBEL m RB?
KaxIOHM He3aBUCUMO OpelcTaBjsgeT -CH,—, u B nOpencTaBJigeT 3aMeleHHHM
—C1-CgalIkMJI— WM IpencTaBJgeT He3aMelleHHEM -C1-Cganxmi—,
-Cy,-CgaJIKeHuJI—, -Cr—CgaJIKMHUJI—, -Ci-Crankmii-0-Ci—-CraJIKmjI— I
-C1—-Crankmyi-NR2-C—-CraJIKMJI-, T'Ie YKa3aHHHM 3aMeleHHBM -—-Ci—-CgalIKMII—
3amemeH 1-2 3aMecTUTesiIMM, I'Ie KaXIbM He3aBUCKMMO BHOpaH M3 aToMa
rajioreHa, TUOPOKCH, aMVHO, (C1-ChaJIKMJI) aMUHO—,
(C1—-Cyanakxui) (C1—CyuaJIKMJI) aMMHO—, rajioreH (C1—-CyaJIkMI) , rajioreH (Cq,—
CqaJiIkokcHu) - u Ci—CyaJIKOKCHU—.

B eme oOHOM BapMaHTe OCYIecTBJIeHMS r paBHO 1, RBEL u RB?
KaxOel He3aBUCUMO OpencTaBlisgeT -CH,—, ¥ B HOpencTaB/igeT 3BaMelleHHBN
-C1-Cgalikmii— WM IpenCcTaBJIgeT 3aMelleHHBM -C,-Cganxui-,
—-Cyr—-CgaJIKeHuJI—, —Cy—CgalJIKMHUJII—, -C1-Craykmi—-0-C,—CraJIkmJjI— WJIN
-C;-Crankuyi-NRe-C;-C,alIkujI-, TIe YKaB3aHHHM 3aMemeHHbBM -—-C;-CgalIknuii—
3amemeH 1-2 3aMecTUTeJIIMM, I'Ie KaxIhlM He3aBUCKMMO BHOpaH M3 aToMa
TajioreHa, TUOPOKCH, -0-P (0) (OH) ,, -0-P (O) (RIRL),, aMMHO,
(Ci—-ChaJIKmJjI) aMmMHO—, (Ci—Chankmi) (C;—-C,alIKMJI) aMMHO—,
rajioreH (C;-Cjayikmia), rajioreH (C;-CjaljIkokcu)- U C;—-C, aJIKOKCH—.

B eme oOHOM BapMaHTe OCYIeCTBJIeHMA r paBHO 1, RBL m RP?
KaxIHl He3aBUCUMO OpelcTaBiseT -CH,—, M B OpencTaBJisgeT 3aMelleHHHM
-Cyo—CuaJIkmii— WJIN npencraBJgeT HesaMelle HHEIM -Cyo—Cuajyikmji—,
-Cyo-Cyhayikenmyi—, -Cr,—Chanrmuamii—, —-Cianrkmia-0-CiaJIkmii—, win -—-CjaJIKuji—
NR#-CjiaJIkMJI—-, TI'IDe YKa3aHHHM 3aMelmeHHBM -C,—Cj alIkMji—- 3aMemeH 1-2
3aMecTHuTeJIIaMM, TI'IOe KaxXIOeM He3aBUCHMMO BHOpaH M3 aToMa TajioreHa,
TUIPOKCH, aMMHO, (C1—-C4aJIKmiI) aMMHO—,
(C1—-Cyankxui) (C;—CyuaJIKMJII) aMMHO—, rajioreH (C;—Ciajyikmja) , rajjoreH (C;—
CqaJikokcH) - u C1—-CyaJIKOKCHU—.

B eme oOOHOM BapMaHTe OCYIEeCTBJIeHMS r paBHO 1, RBL m RP?
KaxIHl Hes3aBUCUMO OpelcTaBisgeT -CH,—, M B OpencTaBJigeT 3aMelleHHHM
-Cy—Cy alxkmii— WIm opencTaBJgeT He3aMelle HHEMN -Cy-C anxui—,
-Cy—-CgayikeHmji—, -—-Cr,—CiaJIkvHMII-, —Cialdkmia-0-CiaJIkmii—- win —CiaJIKMUJI—

NR®-CiaJikmJI—-, TIOe YKasz3aHHHM 3aMeleHHHN -C,—CjalIkMjI— 3aMemeH 1-2
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3aMeCcTUTeJIAMM, T'Ie KaXIHlM He3aBUCKHMMO BHOpaH M3 aToMa TIaJioTeHa,
rugpokcu, -0-P(0) (OH),, -0-P(0) (RIR!!),, ammuo, (Ci-CsaJIKMJI)aMMUHO—,
(C1—-Cyankxmi) (C;—CyuaJIKMJI) aMMHO—, rajioreH (C;—Ciajikmja) , rajjoreH (C;—
Csayikokcu) - u C1—-CyaJIKOKCHU—.

B BHOpPaAHHHEX BapMAaHTHX OCYIeCTBJIeHMS r paBHo 1, RBL m R®?
KaxIHM He3aBUCUMO IpencTaBjseT -CH,—-, m B npemcraBiser —-CH=CH-, -
CH,CH,-, -CH(OH)CH(OH)- wmm -CH,N(CH;)CH,-. B @»OaHHHX BapMaHTax
OCyIeCcTBJIEHMS r paBHO 1, B, B34Twii BMecTe ¢ RE' m RB?, obGpasyer -
CH,CH=CHCH,-, -CH,CH,CH,CH,—, —CH,CH (OH) CH (OH) CH,- I -
CH,CH,N (CH;3) CH,CH,-. B @HmaHHEIX BapMaHTax OCYIeCTBJIEHMS r paBHO 1,
B, B34THli BMecTe c RB®' u R®?, ob6pasyer -CH,CH=CHCH,-.

B oZHOM BapMaHTe OCYUWEeCTBJIEHUSA COeOMHEHMM II0 HacCTOoAleMy
usobpereduio s paBHO 1, u RS u R®? kaxowli He3aBUCKMMO OpPedCTaBJIgeT
-CH,-, u C, B34t BMecTe c RS m R, of6pasyeT CBA3HBALIYD

rpynmny, Toe C mpencraBjgeT -rajioreH (Ci;-Ci,alIkui) -, HeoOd3aTesIbHO

3aMemeHHE —C1—C,alIkiJI-, HeoBa3aTeJIbHO 3aMemeHHBM -C,-Ci,alIKeHUII-
, HeobAa3aTelIbHO 3aMeleHHHE -Cy-CialIKMHUII—, HeoOA3aTeJIbHO
s3aMemeHHE  —Ci—-CgalIkmji—-0-C; - CsaJIKMII—, HeoOa3aTeJIbHO 3aMelleHHBN

—-C1-CgasiIkmJI-NR2-C,-CgaJIKMJI-, Heo0g3aTeJIbHO 3aMemeHHBM -—-C;—-CgalIkKMI—-

(Cs—Cgumrioagikmi) —C,—CgaJIKMJI—, HeoBa3aTeJIbHO 3aMelleHHBM
-Ci-Cganxkmi—-peHmI—-C,—CgaJIKmji—, Heobda3aTeJIbHO 3aMelleHHBM
—-C1-Cgasikmii- (4-6—uJIeHHLM reTepouMKIOaJKmIl) —C—CgaJIKMII— WU
HeoBdA3aTeJIbHO  3aMelleHHBN —-C;-CgallKuji- (5—-6-UJjIeHHHE TeTepoapui) -

Ci—Cgayikmii—,

Toe aJIKMJbHasg Tpylla YKa3aHHOTO HeofA3aTeJIbHO 3aMelleHHOT'O
-C1—-Crrankuia—, HeoOA3aTeJIbHO 3aMeIlleHHOT' O -Cy,—CiraJIKeHUJIa—,
Heo643aTeJILHO 3aMelleHHOT O -Cy-CiaJIKMHMIIa—, HeoB4a3aTelIbHO

3aMeleHHOTO —C1—-CgalIkmyi-0-C1—-CgaJiIkmjia—, Heobd3aTeJIbHO 3aMelleHHOT'O

-Ci-Cganxkmji-NR*-C,—CgaJiIkmujia—, Heobsa3aTeJIbHO 3aMeIleHHOT' O
—C1—-Cganxmii—- (Ca—CglmkJIOaJIkMII) —C1—CgaJIkmjia—, Heob®sa3aTeJIbHO
3aMeIeHHOT O —-Ci—Cganikmii—-peHmi—C,—CgaJiIkujia—, Heobsa3aTeJIbHO

3amemeHHOTO -Ci1-CgaJIkKMJI- (4-6-UJIEHHEM TeTepOLUUKIIOAJIKMII) —C1—-Cgalikmiia
- I HeoOA3aTeJIBHO 3aMeIeHHOTO -C1-CgalIkmJi— (5-6-uJjleHHEN
reTepoapui) —Ci—CgalIkniia— HeobBsg3aTeJIbHO 3aMelleHa 1 MJIIn 2
3aMecTHuTesIaMM, TI'IOe KaXIOeM He3aBUCHMMO BHOpaH M3 aToMa TaJjioreHa,

TajoreH (C;-Cyanxkmia), -OH, - ORS¢, -NH,, -NR°RY, -0OCOR¢, -CO,H, -
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CO,R¢, =-SORS, =-SO0,R¢, -CONH,, -CONRCRY, -SO,NH,, -SO,NRRY, -OCONH;,
—-OCONRCRY, -NRICOR®, -NRISOR®, -NRICO,R¢ m —-NRISO,RE,

u

C3—CslMKIIOAJIKMIIbHA A, beHMJIBEHAL, 4-6-4yJjleHHad
TeTepOLUUKJIIOAIKMUIIEHA g WIIN 5-6-ujleHHasa reTepoapuiibHag Tpynmna
YKasaHHOTO Heo0A3aTeJIbHO 3aMeleHHOT'O -Ci-Ceanxnmyi— (Cs—

CeliMKJIOAJIKMJII) —C1—-CgalIkMjla—, HeoOg3aTeJIbHO 3aMelleHHOTO -Ci1-CgalIKMiI—

dennsi-C,-Cgagikmiia—, HeoBsg3aTeJIbHO 3aMemeHHoro -—-Ci—-Cgajxumii- (4-6-
YJIeHHBIM reTepoUMKIIOaNKuII) —Ci—Cgalikuiia— WJIN HeoOA3aTeJILHO
3aMeleHHOT O —-C1—-CgatiIkmJi— (5-6—-uJIeHHHM reTepoapuii) —Ci—Cgalikuiia-—

Heo®ga3aTeJIbHO 3aMelleHa 1-4 3aMecTUTeJIIMM, I'Ie KaXIbM He3aBUCUMO

BHOpaH U3 aToMa TIajioT'eHa, IMUIPOKCHU, aMuHO, (Ci—-Cj alIkMjI)aMMHO—,
(Ci1—-Chanrmi) (C1—-Cyatikmil) aMmHo—-, C1—-CzaJikmiia, TaJjioreH (Ci—-Cjiajkuia),
rajioreH (C;-Cjajkokcu) -, C;—-CjaJIKOKCU-, TUAPOKCHU (C,—C, alIkOKCHU)— U

Ci-Cyankokcu- (C;-C4aJIKOKCH) —.

B onmHOM BapMaHTe OCYHMEeCTBJIEeHVS COeOMHEHMM II0 HaCTOoANeMYy
usobpeTeHMo S paBHO 1, M R m R®? kaxmell He3aBUCHMMO MpencTaBiigeT
-CH,-, u C, B34THli BMecTe ¢ R u R, obpasyeT CBA3HBaALIYD
rpynny, roe C mnopelcTaBjfgeT -TajioreH (C1—-Ci,alIkmil) -, Heoba3aTeJIbHO
3amMemeHHu —-C;—-Ci,alJIKiJI—-, Heo0g3aTeJIbHO 3aMeleHHB -C,—CiralIKeHUII-
, Heobsg3aTeJIbHO 3aMeleHHBM —-Cy—CiaJIKMHUII—, HeoB43aTeJIbHO
3aMelleHHBN -C1-Cgayikmii—0—-C,—-CgaJIkmJIi—, Heobda3aTeJIbHO 3aMelleHHBM

—-C1—CgalIkMJI-NR&-C,-CgaJIKMJI-, Heo0g3aTeJIbHO 3aMemeHHBM -—C;-CgalIknI-

(Cs—Cgumrgioagikmi) —C,—CgaJIKMJI—, HeoBa3aTeJIbHO 3aMelleHHHEM
—-Ci-Cganikmi—-peHmi—C;—CgaJIkmuji—, HeoO43aTeJIbHO 3aMelleHHEM
—C1-Cgalikmii- (4-6—uJIeHHLM reTepouMKIOaJIKUII) —C—CgaJIKMII— I
HeoOsa3aTelIbHO  3aMemeHHEM —Ci1—CgalIkMii— (5-6-UJIeHHHI TeTepoapwui) -

Ci-Cgasikmii—,

Toe aJIKMJIbHasg Tpylla YKa3aHHOTO HeoDA3aTeJIbHO 3aMelleHHOT'O
-Ci—-CiraJyikmja—, Heobsg3aTeJIbHO 3aMeIleHHOT' O -Cy,—-CirajiIkeHMUJIa—,
HeoO6d3aTeJILHO 3aMeleHHOT O —-Cy—-CialIKuHmMjIa—, HeoB43aTelIbHO

3aMeleHHOTO —C1—-CgalIkmii-0-C1—-Cgajikmjla—, Heobd3aTeJIbHO 3aMelleHHOT'O

-Ci—-Cgaxkmji-NR*-C,—CgaJiIkmujia—, HeobA3aTeJIbLHO 3aMeIlleHHOT' O
—C1-Cgankmii—- (Ca—CglmkJIOoaJIkmII) —C1—CgaJIkmjia—, Heoba3aTeJIbHO
3aMeIleHHOT' O —-Ci—Cganikmii—-peHmi—C,—CgaJiIkujia—, Heob®a3aTeJIbHO

3amemeHHOTO -Ci1-CgaJIkMJI—- (4-6-UJIEHHEM TeTepOoUMUKIIOAaJKMII) —Ci—-Cgalikmiia
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- MJIN Heobg3aTeJIbHO 3aMelleHHOT'O -C1—-CgasiIkmji— (5-6-ujeHHBN
reTepoapuii) —C,—CgalIkniia— HeoOd3aTeJILHO 3amMelneHa 1 ZNEZ! 2
3aMeCcTUTeJIAMM, TIe KaXIHlM He3aBUCKHMMO BHOpaH M3 aToMa TIaJioTeHa,
rajioreH (C;-Cyajyxkmia), -0OH, -0-P(0O) (OH),, -0-P(0O) (RIR'L),, -ORS, -
NH,, -NR°RY, -OCOR®, -CO,H, -CO,R¢, -SOR®, -SO,R¢, —-CONH,, -CONRCSRY,
-SO,NH,, —-SO,NRRY, —-OCONH,, -OCONRSRY, -NRICOR®, -NRISORS, -NRICO,RE
u -NRISO,RS,

u

C3—CelMKJIIOAJIKMIIbLHA S, beHMJIBEHA4, 4-6-4yJjleHHad
TeTepOLUMKJIIOAIKMUIIEHA A NN 5-6-uJjleHHasa reTepoapuiibHasg Tpylna
YKasaHHOTO HeoOA3aTeJIbHO 3aMelleHHOT'O -Ci-Ceasikmyi— (Cz—

CelMKJIOaJNIKMJI) —C1—-CgaliIkmjla—, HeoOsa3aTeJIbHO 3aMelleHHOTO -Ci—-CgalIKMiI—

benmsi-Ci—-Cgayikmjia—, Heo®g3aTeJIbHO 3aMelleHHoTo —Ci—-CgaJikmii— (4—-6-
YJIeHHEI reTepoluMKkIJIOaNKuI) —C—CgaIkmjia- VIV HeoOa3aTeJIbHO
3aMelleHHOT'O -C,-Cgankmyi— (5-6-4uJjIeHHLI reTepoapm) —Ci—Cealikuiia—

Heofsg3aTelIbHO 3aMemeHa 1-4 3aMecTUTeIIMM, I'Ie KaxOblM He3aBUCUMO

BHOpPAH M3 aToMa TrajioreHa, Iuapokcu,-0-P(0) (OH),, -0-P(0) (RIRL),,

aMMHO, (C1—-C4aJIKMII) aMMHO—, (Ci—-Cygankmi) (C,—-CzaJIKMJI) aMMHO—,
C,-Cj anxui, rajioreH (C;-Cjasykmuia) , rajioreH (C;-CjaJIKOKCHU) —, Ci-—
CjasikokCcHu~—, Tuipokcu (C,—-Czaykokcu)—-, - (C,—Czankorkcu)-0-P(0O) (OH),,

- (Cy—Chanikorcu) —O-P (O) (RIR) , u Ci—-Cyasikokcu— (C;—C, aJIKOKCH) —.

B OIHOM BapMaHTe OCYIEeCTBJIEHMI COeOUHEeHMNM IO HacCTodleMy
usobpeTeHMio S paBHO 1, RS m R%? kaxmoull He3aBMUCUMO pelcTaBJigeT -
CH,-, u C, B34TEll BMecTe ¢ RS wm R, oBpasyer 4-8-4jeHHY
CBAS3LBANIYHD TPYIINOYy. B IOMNOJHUTEJLHOM BapMaHTe OCYmeCcTBJIEHUS S
paBHO 1, um C, B34THii BMecTe c R um R, o6BpasyeT 4-6-ujleHHYD
CBAS3HBANIMYHD TPYIINOYy. B IONOJHUTEJLHOM BapMaHTe OCYmeCcTBJIEHUS S
paBHOo 1, m C, B34THli BMecTe c RS m R%, obpasyerT 5-ujleHHYD
CBASHBANIYD TPYIIIY.

B eme oOOHOM BapMaHTe OCYIEeCTBJIeHMS S paBHO 1, RS m R®?
KaXOell He3aBUCUMO IpeIncTabjgdeT -CH,—, u C IOpelcTaBJIgeT 3aMelleHHBI
-Cy—C1oaJIKUJI- W npencraBjgeT HesaMelleHHBM -Cy—CioaJIKWJI—,
—Cy—CipaJIKeHUJI—, —Cy—CipaJIKMHWII—, -Ci-Chankmii—-0-C;-Ciajkmii—, I
-C1—-Chankmyi-NR2-C,-CjaJIKMJI-, TI'Ie YKa3aHHBM 3aMemeHHBl —-Cy—CioalIKMII—
saMeneHd 1-4 3aMecTUTesIaMM, TIOe KakOHl He3aBMCHMMO BHOpPaH M3 aToMa

TajioreHa, TUIPOKCH, aMMHO, (C1-C4aJIKMUJII) aMUHO—,
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(C1—-Cyankxui) (C;—CyuaJIKMJI) aMMHO—, rajioreH (C,—CyaJIkmi) , rajjoreH (C;—
CsaJyikokcu) - u C1—-CyaJIKOKCHU—.

B eme oOOHOM BapMaHTe OCYIEeCTBJIeHMS S paBHO 1, RS m R®?
KaxIHM He3aBUCUMO OpelcTaBjsgeT -CH,—, m C nOpencTaBJigeT 3aMeleHHHN
—Cy—CrpalIKMJI— WM opencTaBJgeT He3aMelleHHEM —Co—CroalIkKui—,
—Cy—CipaJIKkeHuUJI—, —Cy—CipaJIKMHWII—, —-Ci-Cgankmii—-0-Ci—-CzaJIkKmji— I
-C1—-Cyanikmyi-NR2-C,-CjaJIKMJI-, TI'Ie VYKa3aHHBM 3aMelleHHB -—-Cy—CioalIKMII—
3amemeH 1-4 saMecTuUTesIaIMM, IT'Ie KaXIblM He3aBUCKMMO BHOpaH M3 aToMa
rajjoreHa, TUIOIPOKCH, -0-P (0O) (CH) ,, -0-P (0) (RIRIL),, aMMHO,
(C1-C4aJIKkniI) aMMHO—, (C1—-Cyagyxmi) (C;—-C4aJIKMII) aMMHO—,
rajioreH (C;—-Cyajyikmjia) , rajioreH (C;—-Cjzajyikokcu)- m C1-CjzaJIKOKCHU-.

B eme oOOHOM BapMaHTe OCYIecTBJIeHMS S paBHo 1, RS m R

KaXOel He3aBUCUMO npencraejgeT —-CHy,—-, m C mOpencraBisgeT 3aMelleHHBIN

—Cy—CgalJIkmji— NI npencraByigeT He3aMelleHHHM —-Cy—CgaJIkuji—,
—-Cy,—CgaJIKeHuJI—, —Cy,—CgaJIKMHWUJI—, -C1—-Craykmi—-0-C,—CraJIkKmJI— I
-C1-Corankmyi-NR&-C,-CraJIKMJI—, TIe YKa3aHHHM 3aMeleHHBM -—C,—CgalIKMUII-

3aMemeH 1-2 3aMecTUTeJIAMM, IT'Ie KaxXIbM He3aBMCHMMO BHOpaH M3 aToMa
rajjoreHa, TUIOPOKCH, aMMHO, (C1—-CsaJIKMJI) aMMHO—,
(Ci—-Chanxmi) (C;—-C,aJIKMJI) aMMHO—, rajioreH (C;-Cjajkmia) , rajioreH (Ci-
CjaJiIkokcHu) - u C;—Cy aJIKOKCHU—.

B eme oOHOM BapMaHTe OCYIEeCTBJIeHMA S paBHO 1, RE m R
KaxIu He3aBUCUMO OpelcTaBjsgeT -CH,—, m C OpencTaBJisgeT 3BaMelleHHBM
—Cy—CgaJIkmJi— VI npencraBJgeT He3aMelleHHEIM -Cy,—-Cgajikmi-—,
-Cy—-CgaJiIkeHnJI—, —Cyo—CgaJIKMHUJII—, -C1—Crankmiyi—0-C,—-CralIKmJI— WJIn
-C1—CralyiIkmI-NR&-C,-C,aJIKiJI—-, TI'IOe YKa3aHHHM 3aMeleHHBlM -C,—CgalIkKMII-
3amMmemeH 1-2 3aMecTUTesiaMM, I'Ie KaxIbl He3aBUCKMMO BHOpaH M3 aToMa
rajioreHsa, TUOPOKCH, -0-P (0) (CH) », -0-P (0) (RIRIL) ,, aMMHO,
(C1—-C4aJIKM1JI) aMMHO—, (C1—-Cyagyxwmi) (C;—-C4aJIKMII) aMMHO—,
rajioreH (C;—Cjajyikmja) , rajioreH (C;—-CjajiIkokcu)- u C1—-CyaJIKOKCHU-.

B eme oOOHOM BapMaHTe OCYIEeCTBJIeHMS S paBHO 1, RS m R®?
KaxIHl Hes3aBUCUMO OpelcTaBiysgeT -CH,—, m C OpencTaBJjigeT 3aMeleHHHM
—Cy—CealIkKmJI— VI opencTaBJgeT He3aMelle HHEMN —-Cy—Cgalikmii—,
-Cr—CgaJIKeHuJI—, -Cy—CgaJIKMHUJI—, -Ci-Crankmii-0-C;—-CraJIKm1JI— I
-C1—-Crankmyi-NR2-C,-CraJIKMJI-, TI'Ie YKa3aHHHM 3aMeleHHBM -—Cy;—CgalIKMII—
3amemeH 1-2 BaMecTUTesiAMM, IT'Ie KaxIhlM He3aBUCKMMO BHOpaH M3 aToMa

TajioreHa, TUIPOKCH, aMMHO, (C1-C4aJIKMUJII) aMUHO—,
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(C1—-Cyankxui) (C;—CyuaJIKMJI) aMMHO—, rajioreH (C;—Ciajyikmia) , rajjoreH (C;—
CsaJyikokcu) - u C1—-CyaJIKOKCHU—.

B eme oOOHOM BapMaHTe OCYIEeCTBJIeHMS S paBHO 1, RS m R®?
KaxIHM He3aBUCUMO OpelcTaBjsgeT -CH,—, m C nOpencTaBJigeT 3aMeleHHHN
—Cy—CgalIkMJI— WIn opencTaBJgeT He3aMelle HHEMN -Cy-Cgasikmii—,
-Cr—CgaJIKeHuJI—, -Cyr—CgaJIKMHUJII—, -Ci-Crankmii—-0-Ci—-CraJikuji -, I
-C1—-Crankmyi-NR2-C—-CraJIKMJI-, TI'Ie YKa3aHHHM 3aMeleHHBM -—-Cy;—CgalIKMII—
3amemeH 1-2 B3aMecTUTesIIMM, I'Ie KaXIblM He3aBUCKMMO BHOpaH M3 aToMa
rajjoreHa, TUIOIPOKCH, -0-P (0O) (CH) ,, -0-P (0) (RIRIL),, aMMHO,
(C1-C4aJIKkniI) aMMHO—, (C1—-Cyagyxmi) (C;—-C4aJIKMII) aMMHO—,
rajioreH (C;—-Cyajyikmjia) , rajioreH (C;—-Cjzajyikokcu)- m C1-CjzaJIKOKCHU-.

B eme oOOHOM BapMaHTe OCYIecTBJIeHMS S paBHo 1, RS m R
Kax I He3aBUCHUMO OpencTaBJIgeT -CH,—, n C IpenCTaRJISgET
-Cyr—Cyhankmi—-, -Cy-ChajikeHUII— M —-C,r,—C,ualIKMHUII- .

B BLOpaHHHX BapMaHTax OCylmeCTBJIeHMs S paBHo 1, RE m R
KaXOel He3aBUCUMO OpelcTaBlsgeT —-CH,—-, m C npencrariseT -CH,CH,CH,-
,Tne C, B34ATHM BMecTe c R um R®?, oBpasyer —-CH,CH,CH,CH,CH,-.

B omoHOM BapMaHTe OCYmeCTBJIEHUS COeIOMHEHUM II0 HacTogleMy
usobperenmo R?* wm R® kaxnoell HesaBucuUMO BROpaH u3  H, aToma
rajjoreHa, raJoreH (C,-Cgankmia), rajioreH (C;-CzalJIKOKCH)—, TITHUIPOKCH,

-NH,, -NRSR¢, -NR°RY, -COR®¢, -CO,R¢, -N(RY)COR®, -N(RY)SO,R¢, -

N (RY) SO, (C;-Cyankmi) -N (Rh) (RE), -N (R9) CO (C,—Cyamnkmi) -N (RP) (RE),
Heo6sa3aTeJIbHO 3aMelleHHOTO (Ci-Cgamkumna) , HeobGsa3aTeJIbHO
3aMEeMEeHHOTO (Ci-CgalIKMJII) OKCU—, HeobOsa3aTeJIbHO  3aMelleHHOTO (Ci—
CeaJIKMJI) aMUHO — u HeoOsa3aTeJIbHO 3aMeleHHOT O (Ci—Cgagyixm) (Cy-

Cq aJIKMJI) aM1HO—,

roe (C1-CegaJikm) yKas3aHHOTO HeobOsa3aTeJIbHO 3aMemeHHOTO
(Ci-Csagikmja) , HeoOsa3aTeJIbHO 3aMeleHHOT O (C1—CsaJIKMJI) OKCHU—,
Heo®a3aTelIbHO  3aMeleHHOTO (C1-CgaJIKMJI) aMMHO—- U  Heo043aTeJIbHO

3aMemeHHoTo (Ci—Cganikmi) (C1—-CysaJIkKMJI) aMMHO—- HeoOdg3aTeJIbHO 3aMelleH
1-4 zamMecTuTeJIAMM, T'Ie KaXIbl He3aBUCKMMO BuOpaH u3 -0H, -0R¢, -
NH,, -NRSR¢, -NR°RY, -CO,H, -CO,R¢, -OCOR¢, -CO,H, -CO,R¢, -SORS, -
SO,R¢, -CONH,, -CONRSRY, -SO,NH,, -SO,NR°RY, -OCONH,, -OCONRCRY, -
NRACUIIME, -NRYSORS, -NRICO,RS, -NRYSO,RS, HeoBA3aTeJILHO 3aMelleHHOI'O
beHmsa, HeoOA3aTeJIbHO 3aMeNeHHOTO 5-6-UJIeHHOT'O I'eTepPOLMKJIIOaJIKMUIIa

u HeoO43aTeJILHO SaMelleHHOTI'O 5-6-4JIeHHOTO reTepoapmiia, roe
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YKa3aHHBEMU Heo®a3aTelIbHO 3aMemeHHBN benwmi, 5-6-uJyIeHHHN
TeTEePOUUKIIOAJIKNUII VI 5-6-uJyIeHHHN’ TeTepoapmil HeoB43aTelIbHO
3amemeH 1-4 saMecTuUTesIAMM, T'Ie KaxXIhlM He3aBUCKMMO BHOpaH M3 aToMa
TajioTeHa, TUIPOKCH, aMMHO, (C1—-CyaJIKMJI) aMMHO—,
(C1—-Cyankxui) (Ci—Cuasyikmj) aMmHo—, C;—-CzaJiIkmja, TrajoreH (Ci-Cjankuia),
rugpokcu- (C,—-Ciankuia) —, rajioreH (C;—-C4aJIKOKCHU) —, C,-C4aJIKOKCHU—,
rugpokcu— (C,—-ChaJIkokCH) —, C1-Cjankokcu—- (C;—CzaJIKOKCHU) —, -CORY, -
CON (RY) (Rf) m -CO,R4.

B oOoHOM BapMaHTe OCYmMEeCTRBJIEHMS COeOMHEeHUM II0 HacCToAleMy
usobperenmo R? um  R® kaxmoeli HesaBMCMMO BeHOpadH 3  H, aToMa
rajioreHa, TraJjoreH (Ci—-Cgankuia), rajioreH (Ci—-CgalJIKOKCHU)—, TITHUIPOKCH,
-0-P(0) (OH),, -0-P(0O) (R'R!%),, -NH,, -NRSR¢, -NR°RY, -COR®¢, -CO,R¢, -
N (R?4) COR®, -N(RY)SO,R¢, -N(R9) S0, (Ci-Cramkmi)-N(RP) (Rf), -N(R9)CO(C;-

Crankmi) -N (RM) (Rf), HeoOa3aTeJIbHO 3aMeleHoT o (C1-Cgagyikmiia) ,
HeoBsa3aTeJILHO 3aMeleHHOTO (C1-CeaJIKMJII) OKCU—, HeoBA3aTeJILHO
3aMeleHHOTO (C1—-CeaJIKMJI) aMUHO— u HeoBg3aTeJILHO 3aMeleHHOTO

(C1-Cgagyixkmi) (C;-CyaJIKMII) aMUMHO—,

roe (C1—-Cgagikmi) YKasaHHOTO HeobOsa3aTeJIbHO 3aMEeMeHHOTO
(Ci-Cgagyixkma) , Heo®sa3aTeJIbHO 3aMeleHHOT O (C1—CgaJIKMJI) OKCHU—,
Heo®sa3aTeJIbHO  3aMeleHHOT'O (C1-CgaJIKMJI) aMMHO—- UM  Heo043aTeJIbHO

3aMemeHHoro (Ci—-Cgankmi) (C;—-CjyaJIkKMII) aMMHO— Heo0g3aTeJIbHO 3aMelleH
1-4 zamMecTuTenaMM, T'Ie KaXOul He3aBUCUMO BeOpaH wu3 -0H, -0-
P(0O) (OH),, =-0-P(0O) (RIRI),, -OR¢, =-NH,, -NRSR¢, -NR°RY, -CO,H, -
CO,R¢, OCORS¢, =-CO,H, -CO,R¢, -SOR¢, =-SO,R%, -CONH,, -CONRCRY, -
SO,NH,, -SO,NRRY, -OCONH,, -OCONRCRY, -NRYCORS, -NRISORS, -NRICO,RS,
-NR4SO,RE, HeoOA3aTeJIBHO 3aMeleHHOT' O beHMIIa, HeobdA3aTeJIbHO
3aMEeMEeHHOTO 5-6-4JIeHHOTO TeTepPOLUKIIOaJKWIa U Heobsa3aTeJIbHO
3aMeleHHOTO 5-6-4JIeHHOT O TeTepoapwuia, roe yKa3aHHBEMN
HeoOsa3aTelIbHO 3aMeleHHH (eHMJI, 5-6-UJIeHHEM TeTepPOLUKIIOAJIKUII WJIU
5-6-uJIeHHHM TeTepoapuyl HeoOa3aTesJIbHO 3aMemeH 1-4 3aMecTUTeJISIMH,
TIe KaxXIObM He3aBMCHMMO BHOpaH M3 aToMa TaJioTeHa, TIMAPOKCH, aMMHO,
(C1—-C4aJIKM1JI) aMMHO—, (C1—Cyankui) (C;—CyuaJIKMJI) aMMHO—, C1—-Cjasxkmia,
rajioreH (C;—-Ciajixkmia) , runpokcu—- (C,—-CyalJIkmi) —, - (C1—Cyanxmi) —0O-
P(0O) (OH),, -(Ci-Csajyxui)-0-P(0) (RIR'!),, rajoreH (C,-Cjajikokcu)-, Ci-
C4aJIKOKCHU—, runpokcu (C,—Chankokcu) —, — (Cy—Chankokcu)-0-P (0) (OH) ,,

- (Cy-Cyankokcu) —0-P (0) (RIR!), C;-Cjankowrcu- (Cy-Csankokcu) -, -CORY,
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-CON (RY) (Rf) m —-CO,R4.

B omHOM BapMMaHTe OCYmeCTBIJIEHMA RY u R® KaxXIOn npeoncraBjideT

B oOHOM BapMaHTe OCYmMEeCTBJIeHMS COeOVMHEeHUM II0 HacCToAleMy
nsobpereHuo, R!'? mnpemcraBigeT HeoOS3aTesILHO 3aMelleHHB Ci—C4alIkuil,
TIe VYKa3aHHHM HeobOsa3aTeJIbHO 3aMemeHHuM Ci;-CjaJIkuil HeobOsa3aTesIbHO
3aMeled 3aMecTUTeJIeM, BHOpaHHEM n3 —-ORS, -NR°RY, -CO,R¢, -CONRCRY,
-SO,NRRY 1 —OCONRCRY.

B oOoHOM BapMaHTe OCYmMEeCTRBJIEHMS COeOMHEeHUM II0 HacCToAleMy
N300peTeHN R1® npencraBiydeT H, aToM rajioreHa miau C;—-CyaJIkKUII.

B oOoHOM BapMaHTe OCYmMEeCTBJIEHMS COeOMHEeHUM II0 HaCTOoAIeMYy
usobperenmn R  wm  RY  kakoelii < HesaBMCHMMO — IIperncrabjger  H,
UUMKJIONPpONMII Min Ci—CyaJIikuil.

B oIHOM BapMaHTe OCYHEeCTBJIEHMS COeOMHEHMM II0 HaCTOAMeMYy
usobperenmo R4, R®, R, u R kaxowlli He3aBUCUMO IMpelcTabiigeT H
i C,—-C,uaJIKmII.

B oOImHOM BapMaHTe OCYymeCTBJIeHMS HacTodmero u3obtpeTeHms R
npencraejgeT H.

B oOHOM BapMaHTEe OCYIEeCTBJIeHUA HacTodmero usobpereHusa R,
R1® m R!7 kaxment HesaBucUMO HOpencTabigeT C;-C,alIkuil.

B eme omgHOM BapMaHTe ocymecTBieHua R, R u RY  xaxnooit
He3aBUCHMMO IHIpencrTaBiydeT C;—-CzaJIkKMJl, B UYaCTHOCTM, MEeTWUIJI MM DTWUII.
B BLIOpaHHOM BapMaHTe OCylecTBJIeHMA R mpemcraBideT STUI.

B eme oOHOM BapMaHTe ocymecTBJeHMa RY® u  RY  xaxmgoii
opencraBJgeT MeTUII.

B oOoHOM BapMaHTe OCYmEeCTBJIEHUS COeOMHEeHUM II0 HacToAleMy
nz30bpeTeHuro R?* mnpencraejgeT H, -R¢, -CORS, -CO;H, -CO,R¢, -SORc, -
SO,R¢, —-CONH,, -CONR°RY, -SO,NH, miam -SO,NRCR.

B eme OOHOM BapMaHTe oOCylleCTBRJIeHUd R?®* mnpexncrasideTr H, Ci-
C4aJIKWJI, -CO (C1—-Cyayxmi) , -CO (C1-Cyajykwmi) -OH, -CO (C1—-CyankmiI) —O-
(C1—-Cyajyxwui) , -CO (C1—-Cyanxkmi1) —-NH,, -CO (C1—-CyanxmiI) -NH (C1—-C4aJIKMJI)
nam —-CO (C1—Cganxkmi) —N (C;—Cyankmi) (C1—-CyaJIkmiI) .

OOMH BapMaHT OCYNEeCTBJIEHMS OTHOCUTCHA K COeOIMHEeHMID GOpMYyJIH
(I-N), odopmynu (I) wmam ¢opMmysu (I-P), rmme:

gt+r+s=1 maum 2;

paBHO O, ™ RA: m R® He3aBUCHMO BeIOpaHel 3 H, -OCH,CH,CH,OH
q
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m —-0OCHjz; nam

g paBEo 1, RA u RA Kaxmowii I[percTaBJigeT

npencrasiydeT —-CH,CH,CH,-;

r paBHo 0, m R® um RB®? kaxnowii npemcrTaejgeT H; wuim

r paBHO 1, RB! m R®? kaxnolil He3aBUCHMMO NOpencTabBisgeT -CH,—,

_O_’

B IpelncTaBJIgeT -CH=CH-, -CH,CH»—, -CH (OH) CH (OH) -

CH2N (CH3) CHz_ 7

MJIin

u

s paBuo 0, R mpemcraeBnger meTms, u R? mnpencraBigeT DTWI;

MJin

s paBHO 1, R u R® kaxmuli He3aBMCUMO IMIpeIcTaBJIgeT

C npencrarjaeT —-CH,CH,CHy-;
R?® u R® kaxmweii mpencrabjiger —CONH,;
R? u R® kaxnmli npencrasigeT H;
R mpenmcraBigeT BTWI;
RS mpencraBiigeT MeTWUI;
R'® mpencraryger H;

RY7 mpencraBiigeT MeTUII;

-CHy,-,

WM eT0o COJIM, B YaCTHOCTH, dapMaleBTUUeCKU HpMeMﬂeMOﬁ

B OIOHOM BapMmaHTe oCymeCTBJIECHMA HacToAdmeIro

coeIMHeHMe 10 M300peTeHU MMeeT dopmyJy (I-N-B')

R14

R4
TR M
AN N |
sl —\ \
R ] R1 5
F T RC
RA'I R<

B

/

RAQ RBZ
‘ RC2
| AN N \
RLT>// >t:N N~
N
H N\ |
RS (®) R17

roe:

u

COJIN .

n300peTeHnd

R3 u R® kaxOuli Hes3aBMCHMMO OpencTabBjideT -CON(RY) (RY), mum ommu

ns R3> u R® mnpepcrasiager -CON(RY) (Rf), wu mpyron

s

R3

u

R5
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npencrarygasgerT H, COOH wmmm -CO; (R€) ;

R¢ npencraBideTr C;—-Cy aJIKWMII;

REl 1y RB®? kaxmuii He3aBMCUMMO IpencTabjigeT —CH,—;

B mpencraBageT -rajioreH (C;—-CsalIkui), HesaMemeHHB -C;—Csallknil
MJIM HesaMelmeHHBEM -C,—CsalJIKeHMJI—;

RA py RA kaxOull Hes3aBMCUMO MOpencTaBigeT H, aToM rajioreHa,
rugpokcuis, -0-P(0) (OH),, -0-P(0) (RIR!!),, HeoBg3aTeJIbHO 3aMelleHHEBM
(C1—-CeaJIkMJI) MJIM HeoOg3aTeJIbHO 3aMemeHHBM (C;—-CgaJIKMII) OKCU—,

roe Ci-CgaJIKMJI yKas3aHHOTO Heobg3aTeJIbHO 3aMemeHHoTo  (Ci-—
CeaJiKmJIa) WM HeoBa3aTelIbHO 3aMeNeHHOTO (C1-CeaJIKMJII) OKCU—
Heo®g3aTeJIbHO 3aMemeH 1-4 3aMecTUTeIaMM, TIe KaxXIhM He3aBUCUMO
BHIOpaH M3 TPYIIE, COCToAmer M3 Iuipokcuia, -0-P(0) (OH),, -0-
P(0) (RIR!),, C;-Cyankoxcuia, -N(R®) (Rf), -CO,(Rf), HeoBaszsaTesbHO
3aMemeHHOTO (QeHuJla M HeofOa3aTeJIbHO  3aMemeHHOTO 5-6-4UJIEHHOTO
TeTepOolUKJIOAaNIKKUIIa,; TIe YKa3aHHHM HeoOd3aTeJIbHO 3BaMelleHHBN GeHWMI,
WM  5-6-uJIeHHHI TeTepOLMKJIOAJIKMJI HeoBsa3aTeJIbHO  3aMemeH 1-4
3aMecTUTeJIAMM, TIe KaxXOHl Hes3aBUCKUMMO BHOpaH M3 aToMa TIaJioreHa,
rugpokcu, -0-P(0) (OH),, -0-P(0) (RIR!1),, ammuo, (C;-CgaJIKIMJI)aMMHO—,
(C1-Cgagyixkmi) (C;-CgaJIKMJI) aMMHO—, rajioreH (C;-Cgajkuia) , TUIPOKCU—
(Ci—-Chajykmia) —, - (C{-Cyaykui) -O0-P (0O) (OH) », - (C1-Cyankmi) —0O-
P(O) (R'R11),, rmajoreH (C,-Cjajikokcu)-, C;—CjaJIKOKCH—, ITHIOPOKCU— (C,—
CjaJIKOKCH) —, - (C,-Cjankokcu) —0-P (0O) (OH) 5, - (C,-Cjasikokcu) —0O-
P(0O) (R'R'),, - (Ci—-Cgajyxkmy)-NH,, -C;-Cjankmi- (C;-CjaJikokcu) mu Cqi-—
CjiaJiIkokcu— (C;—Cy aJIKOKCH) —;

RY kaxmell HesaBMCUMO OpencTaBideT H uim C,-C,alikuil;

R¢ BrIOBpaHn wu3 H, (Ci-Chankmia), -CO(Ci-Cjankmia), -0CO(C;-
CsaJikmja) , - (C1—CyqaJyixkmj) -NH,, - (C1-Cyanikmi) —C1—-C4aJIKOKCH  MJIU -
COs (C1—Cyankuia) ,

B kaxmoM ciiyuyae RY mpemcraBsger H mim (C1-CialIKMil) ;

R* 1 R® mpemcraeiasgoT H;

R'* mpencrasisger Ci—CsalIKII;

R mpencraBiager H wim Ci-CualIKuUil;

R? mpepncrabisger Ci—CsalIKII;

RY® mpencrasasger H wim C;-CuaJlIKuUil;

R'® mpenmcraBiager H wmim C;-CualIKuUil;

RY7 mpepcraBiger H mim Ci-ChaliIkmil; U
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B KaxmoM cJaydae R! um R HesaBucuMO HOpencrTaBiagoT  (Ci-—
CgaJIKMJI) OKCH—,

WX eTo TayToMep,

WIXM eTo COJIb, B YaCTHOCTH, (apMalleBTUUeCKM IpueMeMas COJIb.

B oIOHOM BapMaHTe OCYUWEeCTRBRJIEHUd COeIMHeHUe IIO MBO@peTeHMIO

uMeeT Qpopmyiy (I-P-B')

R14
R4
g "
N |
R3L o >:N \ R15
|
Z ITI RC
R/.\‘] RB']
B
RAZ %é
‘ RCZ
| N \
S / >: N N~
N
H \ |
R5 0 R17
R’IS

roe:

R3® m R® kaxOulli HesaBUCHMMO OpencTabjideT -CON(RY) (Rf), mmm ommu
ns R3> u R® mnpepcrasiger -CON(RY) (Rf), wu mpyrom wms R® wm R®
npencrarygdgeT H, COOH miam -CO, (R€) ;

R¢ npencraBideT C1—-CyaJIKMII;

REl 1y RP? kaxmuli Hes3aBMCUMO IpencTabjigeT —CH,-—;

B mpencraBygeT -TajioreH (C;—-CsalIkui), HesaMeleHHHV -C;—Csallknil
WMV HesaMelleHHHM -C,—CsalJIKeHWJI-;

R2? p RA kaxOuli HesaBMCUMO MNOpencTabBigeT H, aToM rajioreHa,
rugpokcui, -0-P(0) (OH),, -0-P(0) (RIR!!),, HeoBg3aTeJIbHO 3aMelleHHBI
(C1-CgaJIkMJI) MM HeoBg3aTeJIbHO 3aMelleHHBM (C1—-CgalIKMII) OKCU—,

roe Ci-CgaJIKMJI yKas3aHHOTO Heobg3aTeJIbHO 3BaMemeHHoOTo  (Ci—
CeaJiknia) nIn Heo®a3aTelIbHO 3aMemeHHOTO (C1-CeaJIKMJII) OKCU—
Heobg3aTelJIbHO 3aMemeH 1-4 sBaMecTUTeIaMM, ITIe KaxXIObl He3aBUCUMO
BHIOpaH M3 TPYINONH, COCTOAmMeN U3 ITuipokcuia, -0-P(0) (CH),, -0-
P(0O) (RIRL),, C;-Cyasyikorkcuiya, -N(Re) (Rf), -C0,(Rf), HeobazaTeJIbHO

3aMelleHHOT'O beHMIIa U HeoB4g3aTeJIbHO 3aMeleHHOT' O 5-6-4UJIeHHOTO



79

TeTepolMKIIOaIKWIa; TIe yKa3aHHHN HeoOd3aTeJIbHO 3aMeleHHBN GeHuI,
Ui  5-6-4UJIeHHHM TEeTEepOLUKJIOAJIKMII HeoOA3aTeJIbHO  3aMemeH 1-4
3aMecTUTeNIIMM, TAe KaxXIHM He3aBMCHMMO BuOpaH M3 aToMa TajioTreHa,
rugpokcu, -0-P(0) (OH),, -0-P(0) (RIR!!),, ammuo, (Ci-CsaJIKMJI)aMMUHO—,
(C1—-Cgankxmi) (C1—CgaJIKMJI) aMMHO—, rajioreH (C;—CgaJIKMII) , TUIPOKCU—
(C1—-Cyanxui) —, - (C1—Cgamxmi) —O-P (0O) (OH) », - (C1—Cyanxmi) —0O-
P(0O) (R'R11),, rTajoren (C;-Cjajkokcu)-, C;-CjiaJIKOKCH—, ITHIOPOKCU- (Cr—
C4aJIKOKCH) —, - (Cy—Cgasyixkokcu) -O0-P (O) (CH) », - (Cy—Cygasikokcu) —0O-
P(0O) (RIR11),, - (Ci-Cgasyixkmyi)-NH, n (C;—-Cjajikoxcu) — (C;—-C41aJIKOKCH) —;

RY xaxmeli He3aBMCHUMO npencrapiydeT H miam C;—-ChaJikmil;

R® BrIOpaH wu3 H, (C1-Cyankmia), -CO(Ci-Cyankmia), -0CO(Ci-
Chqagyikmiia), - (Ci—Cyankmii)-NH,, - (Ci—-Czankui)C;—-CsasIkoKCU uIMu —-CO, (Ci-—
ChiaJikmia) ,

B KaxmoM ciydae RP npemcraBiger H wmim (C,—C,alikuil) ;

R* u R® mpencrasngor H;

R4 mpepcraBiger C,-C,aliKmil;

R¢! mpencrasager H wim C,-CualIKmi;

R? mpencrasisgeTr Ci—C,alIKII;

RY® mpencrasager H wmim C,-C,alIKuil;

R'® mpencrasnger H wmium C,-C,alIKuil;

RY7 mpencraBnger H wmium C,-Chalikuil; u

B KaxmoM ciaydae R u R  HesaBucuMO HOpencrTaBigoT  (Cqi-—
CegaJIKMJI) OKCH—,

I eTro TayToMep,

WM eTo COJIb, B YaCTHOCTM, bapMaleBTUUECKM IIpueMiIeMas COJIb.

B OIOHOM BapMmaHTe OCymeCTBJIEHNA HacToAdmeIro MSO@peTeHMH

coeIMHeHMe 1[I0 M300peTeHU uMeeT dpopmyay (I-B')
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R14
R4 \
@)
H N
N
|
Z T RC
RA‘] RB‘]
B
RA2 RBZ
‘ RCZ
| N N \
" - >: N NN
N
H \ |
RS @) R17
R16

roe:

R3 u R® kaxmell HesaBMCUMO HOpencTabBigeT -CON(RY) (RE), wmmm omun
us R® um R® mpepcrasasger -CON(RY) (Rf), wm gmpyroir wms R3 m RO
npencraBygsgeT H mam -CO, (R€) ;

R¢ mpencraBiudeT C1—-CyaJIkKMII;

REL 1y RPB? kaxmull He3aBMCUMO IpencTabjigeT —CH,-;

B mpencraBygeT -TrajioreH (C;—-CsaJIkuJI), HesaMemeHHHV -Ci;—CsalIknil
MJIM HesaMelleHHBEM -C,—CsalJIKeHWJI-;

R2 p RA kaxOuli HesaBMCUMO MNOpencTabBigeT H, aToM rajioreHa,
TUIPOKCUII, HeoOga3aTeJIbHO 3aMeleHHBIM (C1—CgalIikmiI) VI
HeoOsa3aTelIbHO 3aMelmeHHEM (Ci—CgalIKMJI) OKCU—,

rne Ci-CgalIKMJI YyKa3aHHOTO Heobd3aTeJIbHO 3aMemeHHoTro  (Ci-—
CealIkmJia) VI HeoOda3aTeJIbHO 3aMeleHHOT'O (C1—-CgaJIKMJI) OKCH~—
Heobg3aTelJIbHO 3aMemeH 1-4 s3aMecTUTeJIaMM, IIe KaxXIOhl He3aBUCUMO
BHOpaH M3 TPYINHE, COCTOoAmeM U3 Iuipokcuia, Ci—-CjaJlkoKcuiIa, -
N (R®) (RE), -CO, (REY, HeobBsg3aTeJIbHO 3aMeleHHOT'O beHMIIa "
Heo®dg3aTeJIbHO 3aMelleHHOTO 5-6-UJIEHHOTO TeTepOolMKJIOaJNKWIa; TIOe
yKasaHHBEM HeoOa3aTelIbHO 3aMeleHHBN beHmnII WIIN 5-6-uJIeHHEMN
TeTepOlIMKIIOAJIKMII HeoOd3aTeJIbHO 3aMemeH 1-4 3aMecTUuTelIaMu, IIe
KaxIul HesaBMCHMMO BHOpaH M3 aToMa TIajloreHa, TUIPOKCH, -0-

P (O) (OH) ,, -0-P (0) (RIRL),, aMMHO, (C1-CgaJIKMJI) aMUHO—,
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(C1—Cgankxmi) (C;—CgaJIKMJI) aMMHO—, rajioreH (C;—CgajiIkmja) , TUIPOKCU—
(C1—-Cyaykuia) —, rajioreH (C;—-Csajyikokcu) -, C1—-CjzaJIKOKCHU—, TUIPOKCU—
(Co—Cyankokcu) - m Ci—CuajIkokCU- (C1—-C4alJIKOKCH) —;

RY kaxOuli HesaBMCUMO OpencTaBideT H mim C;—-Cialikuil;

R® BrIOpaH wm3 H, (C1-Cyankmia), -CO(Ci-Cyankmia), -0CO(Ci-
Cqanikmiia) mam —-CO, (C1—Ciajikmia) ;

Rf kaxmoii npencrabisgerT H wim  (Ci—-Cialikuil) ;

R* 1 R® mpemcraBisoT H;

R mpemcraBiger Ci—CyalIKII;

R mpepcrasnger H mim Ci-CualIKmil;

R mpepcraBiger Ci-CualIKmiI;

R mpepcrasager H mim Ci-CualIiKmil;

R'® mpencrapnder H mam Ci-C4alIkWil;

RY7 mpepcrasager H wmim C,-Cualikmil; U

B KaxmoM cJyydae R! m R!! kaxOwli He3aBUCKMMO IIpencrTaBjsgeT (Ci-—
CeaJIKMJI) OKCU—,

WM €70 TayTOMep, WU IIPOJIEKapCTEBO.

B oOHOM BapMaHTe OCYIEeCTBJIEHMS COeOUMHEeHMe II0 M300peTeHuo
uMeeT dpopmyiy (I-N-b'),

o R15
H W
P —
)
N 4

R1

0
H
N
H
RA1
RA2
|
N
H
o)
dopmyna (I-N-b")
Toe:
B mpencraBigeT -rajioreH (C;—-CsallIkui), HesaMemeHHBM -C;—Csallkuil

WM HesaMelleHHHM -C,—CsalJIKeHWJI—;

R2 pm RA kaxOuli Hes3aBMCUMO MNpencTabBigeT H, aToM rajioreHa,
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rugpoxkcui, -0-P(0) (OH),, -0-P(0) (RIR!!'),, HeoBg3aTeJIbHO 3aMelleHHBM
(C1—-CgaJikmJI) WMJIM HeoOg3aTeJIbHO 3amemeHHBM (C;—-CgaJIKMII) OKCU—,

roe Ci-CeaJIKMJI yKas3aHHOTO Heobd3aTeJIbHO 3BaMemeHHoTo  (Ci—
CeaJiknJia) WIn Heo®a3aTelIbHO 3aMeleHHOTO (C1-CeaJIKMJII) OKCU—
Heo®g3aTeJIbHO 3aMemeH 1-4 3aMecTUTeJIaMM, ITIe KaxXIhlM He3aBUCUMO
BHOpaH M3 TPYINHE, COCTOAmMeM M3 Iuipokcuia, Ci—-CjaJlKoKCcuiIa, -
N (Re) (RE), -CO, (RY), Heobsg3aTeJIbHO 3aMeIleHHOT'O beHMIIa u
HeoOsa3aTelIbHO 3aMelleHHOTO bL—-6-uJIeHHOTO TeTepOolMKJIOaJK1uila, MU TITIe
yKasaHHBEM HeoOg3aTeJIbHO 3aMelleHHHBIM beHmII WIIN 5-6-UJIeHHHEMN

reTepPOlIMKIIO aJIKMII HeoOd3aTeJIbHO 3aMelleH 1-4 3aMeCcTUTeNIsAMA, roe

KaXOHlM Hes3aBMCKMMO BHOpaH M3 aToMa Tajlol'eHa, ImuAapokcu, -0-
P(O) (OH) 5, -0-P (0) (RIR!Y) ,, aMUHO, (C1-CgaJIKUII) aMUHO—,
(C1—-Cgagixkm) (C1—CgalJIKMJI) aMMUHO—, rajioreH (C1—-Cgajikmuia) , TUOPOKCU—
(C1—-Cyajyxkmia) —, - (Cy—-Cyankmi) -O-P (0O) (OH) 5, - (Ci—-Cyankmi) —-O-

P (0) (RIR'),, rmajoren(C,-Cjankokcu)-, C;—-CuaJIKOKCU—, TITUOPOKCU- (Cy—
C4aJIKOKCH) —, - (C,—-Cyankokcu) -0O-P (0O) (OH) 5, - (C,-Cjankokcu) —0O-
P(O) (RIR*),, - (Ci-Ceaskmi)-NH,, -C;-Cyankxmi- (C;-Cyanxkokcu) u  Cy-
Cjankokcu- (C;—-C4 aJIKOKCH) —;

R¢ BrIOpan wuz3 H, (C1-Cyankmiya), -CO(Ci-Czankmia), -0CO(Ci-
Chpagixkmyia), - (Cy—-Cjanxmi)-NH,, - (C;-Cjyankwui)C;-Cjasikokcu muam -CO, (Ci-
CjiaJikmia) ,

kaxneit R mpemcrassger H mmm (C—ChalIkmil) ;

R mpencraBsger Ci;—CjalIKiI;

R? mpepncraBiger C;—CjalIKII;

RY® mpencraBinger C;—Cj alIkWil; U

RY7 mpencrasisger C;—C,alIKII;

B KaxmoM cJaydae R u R HesaBucuMO OpencTaBigoT  (Ci-—
CgaJIKMJI) OKCH—,

WY eT0 TayTOMep, WM COJIb, WM IIPOJIeKapCTBO.

B oOIOHOM BapMaHTe OCYUEeCTRJIEHUd COeIMHEeHUe IIO MSO@peTeHMIO

uMeeT Qpopmyiy (I-P-b'),
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RCZ
| N |
—N N
N N
0]

®opmyna (I-P-b")

R17

roe:

B npemcraBiseT -TajoreH (C,—-CsalJkui), HesaMemeHHHM -Ci-CsalIKMJI
WY HesaMelmeHHEM -C,—CsalJIKeHWJI-;

RA2 p RAl kaxOuli HesaBMCUMO MOpencTabBigeT H, aToM rajioreHa,
rugpokcui, -0-P(0) (OH),, -0-P(0) (RIR!!),, HeoBg3aTeJIbHO 3aMelleHHLI]
(C1-CgaJIkMJI) MM HeoBg3aTeJIbHO 3aMeleHHBM (C;—-CgalIkKMII) OKCU—,

roe C;-CgalIKMJI YKa3aHHOTO Heobd3aTeJIbHO 3aMemeHHoTro  (Cq-—
CeaJIkMJIa) VI HeoOa3aTeJIbHO 3aMeleHHOTO (C1—CgaJIKMJI) OKCHU~—
Heobg3aTeJIbHO 3aMemeH 1-4 s3aMecTHUTeIaMM, IIe KaXIObM He3aBUCUMO
BHOpaH M3 TPYINHE, COCToAmeM U3 Iuipokcuia, Ci—-CjaJlkoKcuiIa, -
N (Re) (RE), -CO, (RY), Heobsa3aTeJIbHO 3aMeleHHOT'O beHMIIa "
HeoOdg3aTeJIbHO 3BaMeNleHHOT'O 5-6-UJIeHHOTO TIeTepOolMKJIOaJIKMUiIa, W TIOe
yKasaHHBEM HeoOsa3aTeJIbHO 3aMelleHHHEM dbeHma WIIN 5-6-uJIeHHHEM

IreTepPpOUIMKIIOaJIKMII HeoOd3aTeJIbHO 3aMemeH 1-4 3aMecTUTeJIAMU, roe

KaXxOel He3aBMCHMMO BHOpaH M3 aToMa TajioTeHa, TuUOIpokcu, -0-
P (O) (OH) », -0-P (0) (RIRIL),, aMMHO, (C1-CgaJIKMJI) aMUHO—,
(C1—Cgagnrxmi) (C1—CgaJIKMJI) aMMHO—, rajioreH (C;—Cgajikmja) , TUIPOKCU—
(Ci—-Cyajykuia) —, - (C1—Cygayxmy) —O-P (0O) (OH) », - (C1—Cyanxmi) —0O-

P (O) (RIR),, rajmoren(C,-Cjankokcu)—-, Ci—CzaJIKOKCU—, IMUOPOKCU- (Cy—

C4aJIKOKCHU) —, - (Cy—Cygasyixkokcu) —O-P (O) (CH) », - (Cy—CyajikokCcH) —0O-
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P (0) (R'R),, = (Ci-Ceanxmi) -NH,, u C;-Cyankokcu-— (C1—-C4aJIKOKCH) —;
R® BrIOpan wm3 H, (C1-Cyankmia), -CO(Ci-Cyankmuia), -0CO(Ci-
Cqayixkmya), - (Ci—-Cygayxmi)-NH,, - (Ci—-Czanxmi) - (C{—-C4aJIKOKCH) WM -

COs (C1—-Cyankuia) ,

Rf kaxmoii npencrabigerT H wmim  (Ci—-Cialikuil) ;

R'* mpencraBiger Ci—CyalIKII;

R®? mpencraBissgeTr Ci—C4alIKII;

RY® mpencraBiger Ci—Cj alIKMJI; U

RY7 mpegncraBissger Ci—C4alIKII;

B KaxmoM cJygyuae R! m R HesaBucuMo npencTaBiagoT  (Ci-
CgaJIKMJI) OKCH—,

WM eTOo TayToMep, WM COJIb, WM IIPOJIEKapCTBO.

B OOHOM BapMaHTe OCYHeCTBJIEHMS COeIMHEeHMe II10 M300peTeHUo

yMeeT dopmysy (I-b'),

15
(@] o R
H
H\N N / |N
| =N N7
H N R14
RAT
B
RA2
RC2
H N \
—N
/'L N>; N\N
H N \ |
o O R17
roe:

B mpencraByageT -rajioreH (C;—-CsalIkui), HesaMemeHHBV -Ci;—CsalIknil
MJIM HesaMeleHHBM -C,—CsalJIKeHWJI-;

R2 p RA kaxOuli Hes3aBMCUMO MOpencTabBigeT H, aToM rajioreHa,
Heo643aTeJILHO 3aMeleHHBN (C1—-Cgayikmi) ANIZ! HeoB4a3aTelIbHO
3aMelneHHEl (C1—-CgalIKMJI) OKCHU—,

roe Ci—-CgalIKMJI YKAa3aHHOTO HeoDA3aTeJIbHO 3aMelleHHOTO (Ci—

CgaJikmia) W HeoOg3aTeJIbHO 3aMelleHHOT O (C1-CgaJIKMJII) OKCU~—



85

Heobg3aTelJIbHO 3aMemeH 1-4 s3aMecTUTeIaMM, TIe KaxXIOhlM He3aBUCUMO
BHOpaH M3 TPYINHE, COCTOoAmeM U3 Iuipokcuia, Ci—-CjaJKokcuiIa, -
N (Re) (RE), -CO, (RY), Heobsg3aTeJIbHO 3aMeleHHOT'O beHMIIa "
HeoOdg3aTeJIbHO 3BaMEeNEeHHOTO 5-6-4JIEHHOTO TIeTepOolMKJIIOaJIKMUiIa, W TIOe
yKasaHHBEM HeoOda3aTeJIbHO 3aMelleHHHBIM beHma W 5-6-UJIeHHHEMN
TeTepOLUMKIIOAJIKMII HeobOd3aTeJIbHO 3aMelleH 1-4 3aMecTuTelIaMu, e

KaxOell He3aBUCHUMO BH@paH n3 aToMa TaJIoOT'eHa, I'MOpoKCH, aMVHO,

(C1—-CeaJIKMJI) aMMHO—, (C1—-Cgagyixkmir) (C1—CgaJIKMJI) aMMHO—,
rajioreH (C;—-Cgajikmja) , rmopokcu-— (C—-Cyhankuia) —, rajjoreH (C;—
Chjankokcu) —, C1—-CyalIKOKCU—, IMAOPOKCHU (Cr—Chasikokcu)- u C;—-CuaJIKOKCU—

(Ci—-ChaJIKoOKCH) —;

R® nmpezncrarisger H, (C1-Cyankmi), -CO(Ci—-Czajyixkmj), -0CO(Ci-
Cqagikmji) mim —-CO, (C1—Cyagixkmi) ,

B KaxmoM ciydae RP npemcraBiger H wmim (C,—C,alikuil) ;

R4 mpepcrasiger Ci-C,alIKmi;

R¢ mpepcraBiger C,-C,alIKmI;

R mpencraBiger C,-C alikmil; U

R!7 mpencraBiger C;—CjaJIKII;

B KaxmoM cJaydae R! um R  HesaBucuMO HOpencraBigoT  (Cqi-—
CgaJIKMJI) OKCH—,

WIKM eTo TayToMep, COJIb, WM IIPOoJIeKapCTBO.

B omHOM BapMMaHTe OCyIeCTBJIEHMA COeIMHeHMe IMMeeT @opMyﬂy (I-

N-B'), (I-P-B'), (I-N-b') wmmm (I-P-b'), r1me R* 1y RA xaxnoom
He3aBMCHMO npencrabBigeT H, aToM rajioreHa, HeoBA3aTeJIbHO
3aMelle HHE (C1-CealiKmiI) UM  HeoBA3aTeJIbHO 3aMelle HHEI (C1-

CeaJIKMJI) OKCU~—, U C;—-CgaJIKMJI YKa3aHHOTO Heo0g3aTeJIbHO 3aMeleHHOTO
(C1-Cgagyxuia) , HeoBg3aTeJILHO 3aMeleHHOTO (C1—CgaJIKMJII) OKCU—
Heobg3aTeJIbHO 3aMemeH 1-4 s3aMecTUTeJIaMM, ITIe KaxXIObl He3aBUCUMO
BHOpaH ™3 TPYIIIH, cocTodAmey U3 IUIPOKCUIIA, -OP (0O) (CH) 5, -
OP (0) (RIRTL),, =N (R®) (Rf), C,-Cjankokcuia, ©JeHMIa, HeoBA3aTEJILHO
3aMelleHHOTO 5-6-uJIeHHOTO TeTepolUMKIIOaJIKuia, comepxamero, 1o
MeHblel Mepe, OIOMH as0oT WIM KUCJIOPOI B KauecTBe uJieHa KOJIbla,
KaxOui R® HesaBuMCcUMMO BHOpaH u3 H, (Ci—-Cjankmia), - (Ci—CjiaJIKWUI) -
NH, WJIN - (C1-Cyaykmi) C1—-C4aJIKOKCH, u KaxXIn RE He3aBUCHUMO
npencraryasgerT H mim (Ci-Chpalxkmi) .

B omHOM BapMaHTe OCyleCTBJIEHMA COeIIMHeHINe IMMeeT @opmyﬂy (I-
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N-B'), (I-P-B'), (I-B'), (I-N-b'), (I-P-b'") wmimm (I-b'), Tme R* u

RAL KaxOun He3aBUCUMO npencTarjigeT H, aToM TaJjioreHa,
HeoO43aTeJILHO 3aMeneHHBN (C1—-Cgatikmi) ZNEZ! HeoB043aTelIbHO
3aMelleHHBI (C1—-CgaJIKM1JII) OKCU—, " C1—-Csalikmj YKas3aHHOTO
HeoO43aTeJIbLHO 3aMelleHHOT'O (Ci—-Cgamnkmuia) , HeoB043aTeJIbHO
3aMelleHHOT O (C1—-CgaJIKMII) OKCU~— HeoB4d3aTeJIbHO 3aMeleH 1-4

3aMecTuTesIaMM, T'IOe KaXIEM He3aBMCKUMMO BHOpaH M3 TPYINBE, COCTOAMEN
u3s rTugpokcuia, -N(Re®) (Rf), C;-Cjankokcmia, oGeHmsa, Heobd3aTeJIbHO
3aMelleHHOTO 5-6-uJjIeHHOTO TeTepOoUMKIIOaJIK1IIa, comepxamero, 1o
MeHBIeM Mepe, OIMH a30T WM KUCJIOPpOI B KauecTBe UJleHa KOJbllia, U
R® 1 R kaxmuli HesaBMCUMO IpencTabigeT H mum (Ci—CualKuil) .

B omHOM BapuaHTe OCYIIECTRBJIEHMS COelIMHEeHMe uMeeT dopMyJy (I-
N-B'), (I-P-B'), (I-N-b') wmmm (I-P-b'), rme, 10 MeHbIIeM Mepe,

omuH u3 R* mam RA HesaBucumo mOpencrabigeT H, aToM TrajioreHa,

HeoOA3aTelIbHO 3aMeleHHHEM (C1—Ceagikmi) VI HeoOA3aTeJIbHO
3aMelleHHBIN (C1-CgaJIKIJI) OKCU—, u C1—-CgaJikmil HeoOga3aTeJIbHO
3aMeleHHOTO (C1—Ceamyikuiia) , HeoOA3aTeJIbHO 3aMeleHHOTO (Cqi—

CeaJIKMJI) OKCH— HeobOsa3aTeJIbHO 3aMemeH 1-4 3aMecTUTesisMM, I'IOe KaXxIbM
HesaBUCKMMO BHOpaH u3 -N(R®) (Rf), TerparumponmupaHa, IUPPOJIMOMHUIIA,
ouIepasuHuiia, OUIepuimia M MOPOQOJIMHMIIA, R®  KaxOull He3aBUCUMO
BHOpaH mu3 H, (C,-Cjankwuiaa), - (Ci—-Czanxwmi)-NH, mam - (C;—-Czajrwmi)Ci—
C,asikokcH, U kaxpeni RE "mesaBucumo npepcrasiger H mim (C—ChalIkiil) .

B oIHOM BapMaHTEe OCYIMECTBJIEHMS COeIMHeHMe MMeeT QopMyJly (I-
N-B'), (I-P-B'), (I-B'), (I-N-b'), (I-P-b') mmm (I-b'), 1mme, 10
MeHbIlell Mepe, OIMH M3 R wmm RA kaxIOull He3aBUCUMO MpencTaBiigeT
H, aToM TaJloTeHa, Heobsa3aTejibHO 3aMemeHHbBl  (Ci—CgalJIkMjl) WK
HeoOA3aTeJIBHO 3aMelle HHEIM (C1—-CsaJIKMJI) OKCH—, u C1—CgalJikmi
YKa3aHHOTO Heobd3aTelJIbHO 3amemeHHoTo (Ci-Cgalikmiia), HeoOa3aTeJIbHO
3aMelleHHOTO (C1—-CgaJIKMII) OKCU~— HeoOsa3aTeJIbHO 3aMeleH 1-4
3aMeCTUTeJIAMHA, rme KaxIHll He3aBUCHUMO  BHOpaH U3 -N (R®) (RT),
TeTparMgponMpaHa, OUPPOJUMIVMHWIIA, [NUIIEPpa3MHWUIIa, [OIUIepUuIniIa WK
MopdosmHMila, M R® m RY kaxment HesaBucumo npencrabjger H wim  (Ci-
CeaJIKMJI) .

B oIHOM BapMaHTEe OCYMECTBJIEHMSA COEOMHEHMEe MMeeT QopMyJly (I1-
N-B'), (I-P-B'), (I-B'), (I-N-b'), (I-P-b') mum (I-b'), rne:

B mnpencraByigeT HezaMemeHHBN -Ci1—-CsalJIKMJI MJIM He3aMeNeHHBEM -
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Co—CsaJIKkeHUJI—;

R2 pm RA kaxOuli Hes3aBMCUMO MNOpencTabBigeT H, aToM rajioreHa,
HeoOa3aTelIbHO 3aMeneHHBN (C1—-CgasIkm) VI HeoOsa3aTesIbHO
3aMelneHHel (C1—-CgalIKMJI) OKCHU—,

roe Ci;-CgaJIKMJI yKal3aHHOTO Heobg3aTeJIbHO 3BaMemeHHoTo  (Ci—
CeaJikmJia) W Heo®a3aTeJIbHO 3aMeleHHOTO (C1-CeaJIKMJI) OKCU—
Heo®g3aTeJIbHO 3aMelleH 1-2 3aMecTUTeJIaMM, ITIe KaxXIhlM He3aBUCUMO
BHOpaH M3 TPYINHE, COCTOAmMeM M3 Iuipokcuia, Ci—-CjaJlKoKcuiaa, -
N (R®) (Rf), -CO,(Rf), HesamemeHHOTO OeHMIIa ¥ Hes3aMeleHHOTO 5-6-
YJIEeHHOTO TI'eTepOoUMKJIOaJIKuia,

R® npencrasjsgeTr H, (C1-Cyankmi), -CO(Ci-Cyayaxkmi), -0CO(Cl-
Cdankwui) wmam —CO, (C1—-Chasikmi) ,

B KaxnoM ciydae R mpepmcramsger H wmm (Ci—-Chalkmi) ;

R4 mpepcraBiger Ci-C,alIKmI;

R¢ mpepcraBiger Ci-C,alIKmiI;

R mpepcraBiger C,-C,alIkmil; U

RY7 mpepcraBiger Ci-C,alIKmI;

B KaxmoM ciaydae R! um R  HesaBucuMO HOpencraBigoT  (Cqi-
CgaJIKMJI) OKCHU—,

WUJIM ero TayToMep,

WM COJIb,

WM IIPOJIEeKapPCTBO.

B omHOM BapMaHTe OCYIEeCTBJIeHUS CcoelIMHeHMe uMeeT dopMyJy (I-
b')y, roe:

B npencrTaBJjsgeT He3aMelleHHEM -C,—CsalIKeHWJI-;

R22 p RA  kaxOouli He3aBUCHMMO IpencTabigeT H, Heobd3aTelbHO
3aMeleHHBM (C1—-CgaJIkm) W HeoBOsa3aTeJIbHO 3aMelle HHEM (C1—
CgaJIKMJI) OKCH—,

roe Ci-CgaJIKMJI yKal3aHHOTO Heobg3aTeJIbHO 3BaMemeHHoOTo  (Ci—
CeaJikmia) WIn HeoOa3aTelIbHO 3aMelleHHOT'O (C1-CeaJIKMJII) OKCU—
Heo®g3aTeJIbHO 3aMeleH 1-2 3aMecTUTeJIaMM, IIe KaXIOhlM He3aBUCUMO
BEIOpaH U3 T'PYIIIIEL, cocrodmen U3 ITUOPOKCHUIIA, Ci—-CiasyIkokCuiia,
He3aMelleHHOT O 5-6-4JIeHHOTO I'eTepOolUMKJIOaJIKuia,

R'* mpencraBissger Ci—CsalIKII;

R®? mpencraBigeT Ci-CialIKI;
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RY® mpencrabiger Ci—Cj alIKWJI; U

RY7 mpegmcraBisger Ci—CsalIKII;

U eTo TayToMep,

UV COJIb,

UV TIPOJIeKapCTBO.

B OIDHOM BapMaHTe OCYIEeCTBJIEHMS COeOMHeHMre UuMeeT dopmysy (I-
b"), roe:

B mpencTaBJgeT He3aMeNeHHB STeHUII;

RA? 1 RA kaxOell He3aBUCKHMO IMpencTabBjigeT H MM Heoba3aTejlbHO
3aMemeHHel (Ci—CgalJIKMJI) OKCHU—,

Tne C;-CealIKMJI YKa3aHHOTO HeoOg3aTeJIbHO 3aMemeHHOoTo  (Ci—
Cea@JIKMJI) OKCU~ HeOoOg3aTeJIbHO 3aMelleH OINHYM 3aMeCTUTeJIeM, BHOpPaHHBM
U3 TUOPOKCUIIA WM He3aMemleHHOTO MOopdoJmMHMIIA ;

R mpencraBigeT MeTUJI WM STUIL;

R®? mpencraBigeT MeTUJI WM STUIL;

RS mpencraBigeT MeTUJI WM STUII; U

RY7 mpencraBiigeT MeTUJI WM STUIL;

UM ero TayToMep,

U COJIb,

UM TIPOJIeKapCTBO.

B omHOM BapMMaHTe OCYIeCTBJIeHMA COelIVMHeHNMe IMMeeT CbOpMyJIy A,

r o

N 0
/ N NH,
HN—
N
(o]
Vi S(CHo)p
\O NRARE
N
NH
HoN N/>_ }—(/\I(
~N
o o _/N

Toe:
P mpencTaBydeT lejloe umMcjo oT 1 mo 6,

R u RE HezaBuMcUMO HOperncrTaBjgioT H, (C;—-C,alIKmn)

mwim N, R® m RE oOpasyoT HeoOd3aTesIbHO 3aMelleHHoe b- miau 6-

UJIIeHHOEe T'eTepPOLURIIMUYeCKOEe KOJIBIO,
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TIe TeTepolMKIMUeCcKOe KOJILIIO BHOpPaHO M3 TPYIIILE, COCTOAMEN
"3 MOPQOJIMHMIIA, NUIEPUIOVHWIIA, NOUIlepa3MHWUIIa U OUPPOJIUMIOVHUIIE, U

TeTEePOUUKIINUECKOEe KOJIBLO HeoB4d3aTelIbHO 3aMelleHO OINHVM WU
OIBYMA 3aMecTUTeJIIMM, He3aBUCKMMO BHOPaHHBEIMM W3 TPYINOBE, COCTOAIEeN
n3 TUupgpokcuiia u C,—-Ciallkuijla, HeoOd3aTeJIbHO 3aMemeHHOT'O OIOHMM WJIU
OBYMA 3aMeCcTUTeJIAMM M3 I'mIpokcuiia mian C;—-CsalJIKOKCUIa,

UM eTOo TayToMep,

MW COJIb,

WM OPOJIEeKapCTBO.

B OIHOM BapMaHTe OCYIECTBJIEHUSA COEOMHEHMe UMeeT OQopMysry (I-

P-bc)

N R14
N
|f \>—NH \N‘“‘*N
R !

RAt R8T O R15

roe:

RS m R®? kaxOoell HesaBUCHMMO IpencTabiger —CH,—,

C npencraBJygeT -—-TajioreH (C;-CsaJIkKMJI), He3aMemeHHBM -—C;-CsalJIKKII
MJIM HesaMeleHHBM -C,—CsalJIKeHWJI—;

Rl 1 RP? kaxOell HesaBUCHMMO HOpencTabBigeT —CH,—;

B mpencraByageT -rajioreH (C;—-CsalIkui), HesaMemeHHBM -Ci;—Csallkuil
MJIM HesaMelmeHHBM -Co,—CsalJIKeHWJI—;

R2 p RA kaxOuli Hes3aBMCUMO MNOpencTabBigeT H, aToM rajioreHa,
rugpokcui, -0-P(0) (OH),, -0-P(0) (RIR!!),, HeoBg3aTeJIbHO 3aMeleHHBIM
(C1-CgaJIkMJI) MM HeoBsg3aTeJIbHO 3aMelleHHBM (C1—-CgalIkKMII) OKCU—,

roe Ci—-CgalIKMJI YKAa3aHHOTO HeoDA3aTeJIbHO 3aMelleHHOTO (Ci-

CsaJikmia) W HeoO4g3aTesIbHO 3aMelleHHOT O (C1-CgaJIKMJII) OKCU~—
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Heobg3aTelJIbHO 3aMemeH 1-4 s3aMecTUTeIaMM, TIe KaxXIOhlM He3aBUCUMO
BHOpaH M3 TPYIIH, COoCTodmer u3 Iuapokcuiaa, -0-P(0) (OH),, -0-
P(0O) (RIRL),, C;-Cjasyxkokcuiya, -N(Re) (Rf), -C0,(Rf), HeobBazsaTeJILHO
3aMelleHHOT O (QeHmJla M Heobsg3aTeJIbHO  3aMemeHHOTOo 5-6-uJIeHHOTO
TeTepolMKIIOAJIKMIIa; T'Ie yKal3aHHHM HeoOg3aTeJIbHO BaMeleHHHM (eHWII,
i  5—-6-4UJIeHHHM TEeTepOLUKJIOAJIKMJI HeoOa3aTeJIbHO  3aMemeH 1-4
3aMecTuTesIaMM, TI'IOe KaXIeM He3aBUCHMMO BHOpaH M3 aToMa TaJioreHa,
rugpokcu, -0-P(0) (OH),, -0-P(0) (RIR!),, ammuo, (Ci-CsaJIKMJI)aMMUHO—,
(C1—-Cgankmi) (C1—CgaJIKMJI) aMMHO—, rajioreH (Ci—CgajiIkmja) , TUOPOKCU—
(C1-Cyanykuia) —, - (C1—Cgaqixkmi) —O-P (0O) (OH) », - (C1—Cyanixkmi) —0O-
P (O) (RIR'),, rajoren(C,;-Cjankorcu)-, C;-CqaJIKOKCHU-, TITUOPOKCHU (Cy—
CjaJIKOKCH) —, - (Cy—Cygayxkokcu) —0O-P (O) (OH) 5, - (Co—Cyasikokcu) —0O-
P(O) (R'RY),, - (Ci-Cgamxui)-NH, u C;-Cyanxorcu- (C;—-CsaJIkOKCHU) —;

RY kaxmull HesaBMCUMMO IpencTabiigeT H mium C;—C,alIKkuil;

R®¢ BHOpaH wu3 H, (C1-Cyankmia), -CO(Ci-Czankmia), -0CO(Ci-
Cqankuia), - (Ci—-Czanxwmi)-NH,, - (C;-Cyankmi)C;-CzaJkokcu miam -CO, (Ci—
CeaJikma) ,

Rf kaxmgoii mpepmcraBigeT H wim (Ci-Cgalikmi) ;

R® nmpemcraBigeT H;

R mpencrasisger Ci—CjaJIKII;

RY® mpencrasiger Ci—CjalIKmI;

R'® mpenmcraBisger C;—C,alIKII;

R!7 mpegncraBiger C;—Cj alIkMl; U

B KaxmoM cJaydae R! u R HesaBucuMO HOpencrTaBigoT  (Cqi-—
CgaJIKMJI) OKCH—,

WUIM eTo TayToMep,

MM eTo COJib, B YacCTHOCTHM, dapMalleBTHUUECKM IIpueMyeMas COJib.

B omHOM BapMaHTe OCYIEeCTBJIEHMS CcoeldMHeHMe II0 MU300peTeHUo

MeeT QopMyy (I-bc)
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O
d
R\ N R14
N \ \
|f NH N—
R N P
| \
RAI ret O R15
\ RC1
B
/ c
RB2

Toe:

RE! 1 R®? kaxnowli He3aBUCUMO HOperncTabjgeT —-CH,—,

C npencraBysgeT -rajoreH (C;—-Csallkui), HesaMemeHHBN -Ci-CsalIKMJI
WM HesaMemeHHHM -C,—-CsaJIKeHWJI-;

REL 1 RB? kaxmell HesaBUCHMMO IOpencTabBigeT —CH,—;

B mpencraBygeT -TrajioreH (C;—-CsalJIkuJl), HesaMemeHHBV -C;—CsalIknil
WY HesaMelmeHHHEM -C,—-CsalJIKeHWJI-;

RA2 p RA! kaxOuli HesaBMCUMO MOpencTabBigeT H, aToM rajioreHa,
TUOPOKCIII, HeoOsa3aTelIbHO 3aMelle HHEI (C1—CgaJIkm) W
HeoOsa3aTellbHO 3aMelleHHEM (Ci1—CgalIKMJI) OKCU—,

roge C1-CgalIKMJI YKaz3aHHOTO Heobd3aTeJIbHO 3aMemeHHoTro  (Ci-—
CeaJIkmJIia) VI HeoOa3aTeJIbHO 3aMelleHHOT'O (C1-CeaJIKMJII) OKCU—
Heobg3aTeJIbHO 3aMemeH 1-4 3aMecTHUTeIaMM, IIe KaXIOhlM He3aBUCUMO
BHOpaH M3 TPYINOBE, COCToAmeM M3 Iuipokcuia, Ci—-CjalJIkoKCcuiIa, -
N (Re) (RE), -CO5 (Rg) , HeobBsa3aTeJIbHO 3aMeleHHOT'O beHMIIa "
HeoOa3aTelIbHO 3aMelleHHOTO b5—-6-UJIeHHOTO TIeTepolMKJIoaJK1ila,; TIIe
yKasaHHBEM HeoOa3aTelIbHO 3aMelleHHHEM beHmII WIIN 5-6-uJIeHHHEMN
TeTepOLMKIIOAJKMII Heobsg3aTeJIbHO 3aMemeH 1-4 3saMecTuTelaMu, TIOe
KaxIHl He3aBUCHUMO BHOpaH M3 aToMa TrajloreHa, IMIPOKCH, aMMHO,
(C1-CgaJIKMJl) aM/HO—, (C1—Cgagyxmir) (C1—CgaJIKMII) aMMHO—,
rajioreH (Ci—Cgajikmja) , runpokcu (C1—-Cypankmia) —, rajjoreH (C;—
Cjankokcu) -, Ci—-CyalIKOKCU—, TuUapokcu- (C,—-Cjzajkokcu) m C;—-C,uaJIKOKCU—

(Ci—-CjaJIKoOKCH) —;
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RY kaxOell HesaBMCUMO OpencTabBideT H mim C;-Cualikuil;

R® BrIOpan wm3 H, (C1-Cyankmia), -CO(Ci-Cyankmuia), -0CO(Ci-
Cqayikmiia) mam —-CO, (C1—-Cyuasikmia) ,

Rf kaxmoii npencrabisgerT H wmim  (Ci—-Cialikuil) ;

R® mpencTaBjsgeT H;

R'? mpermcraBigeT Heo®43aTeJIbHO 3aMelleHHBM Ci—CLiallkuil;

RY® mpencraBiger Ci—CyalIKII;

R'® mpemcraBiger Ci—C4aJIKII;

RY7 mpencraBiger Ci—Cj alIKMJI; U

B KaxmoM cJygyuae R! m R HesaBucuMo npencTaBiagoT  (Ci-
CgaJIKMJI) OKCH—,

WUJIM €70 TayToMep,

MM €T0 COJIb, B YaCTHOCTM, (apMaleBTHUUECKM IpUeMieMas COJIb.

B oOoHOM BapMaHTe OCYIIECTRBJIEHMS COelIMHEeHMe HuMeeT dopMyJy (I-
N-P-bc), rme R u RA kaxOoll He3aBUCHMMO IpelcTabBigeT H, aToM
TajloTeHa, Heoba3aTesIbHO 3aMemeHHB (Ci-CgallIkujl) MIM HeobOsa3aTeJbHO
3aMeleHHEM (C1-CgaJIKMJI) OKCU—, u C1—-CgalJIKmJI HeoB43aTeJIbHO
3aMelleHHOTO (C1-Cgayikmia) , HeoBg3aTeJIbHO 3aMeleHHOT O (Cq-
CeaJIKIMJI) OKCU— HeoOg3aTeJIbHO 3aMelleH 1-4 3aMecTHUTeJISMM, I'Ie KaXObun
He3aBUCKMMO  BHOpaH ¥3  TPYIIIH, cocToAme M3 IUIPOKCHUIA, -
OP (O) (OH) 5, -0OP (0) (RIRL),, -N (R®) (Rf), C,—-CjaJIKkoKCHUIIa, beunsa,
HeoOsa3aTelIbHO 3aMemeHHOTO 5-6-UJIeHHOTO TeTepOolMKIIOAaJIKMIIA,
comepxamero, IIO MeHblley Mepe, OIMH a30T WM KUCJIOPOO B KauecTBe
yJleHa KOJIblla, KaxOoell R® HezaBUCKUMO BubOpaH u3 H, (C-Cjankmia), -
(Ci—-Cyajyxmi) —NH, VI - (C{-Cyankmi) C;-C,yaJIKOKCH, u Kaxoun RE
HeszaBUCHUMO nOpencraBygeT H mam (C,—-CzalJIKMII) .

B omoHOM BapuaHTe OCVYIeCTBJIeHMS coelIVHeHMe uMeeT dopMyJy (I-
P-bc) mmm (I-bc), mme R u RA kaxmell HesaBUCHMMO IperncTabigeT H,
aToM rajloreHa, Heo®a3aTelIbHO 3aMelle HHEIN (C1-CeaJIkm) W
HeoOA3aTeJIBHO 3aMelleHHHEM (C1—-CsaJIKMJI) OKCH—, u C1—CgaJikmi
yKasaHHOTO HeobOg3aTeJIbHO 3aMemeHHoTOo (Ci-Cgallkmiia), Heo®a3aTeJIbHO
3aMemeHHOoTO (Ci—-Cgasikmjia) OKCHU HeobOsa3aTeJIbHO 3amMmelneH 1-4
3aMecTUTeJIIMM, He3aBMCKUMMO, BHOPaHHBMM M3 TPYINE, COCTOANEeN us3
TUIOPOKCUIIa, -N (R®) (RY), C1—-CjaJIKoKCHJIIa, dbeHmIa, HeoBdg3aTeJILHO
3aMemeHHOTO 5-6-uJleHHOTO TeTepOoUMKIIOaJIK1Ia, comepxamero, 1o

MeHbIen Mepe, OIMH asoT WMJIM KHMCJIOpOI B KadeCTBe UYJIeHa KOJIBEla, U’
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R® u Rf kaxpell HesaBucuMO npencrTabBiageT H mium (Ci—CialIkmil) .

B oIHOM BapMaHTEe OCYIMECTBJIEHMHA COEOMHEHME MMeeT (QopMyJly (I-
P-bc), Tnme, 10 MeHbBIIEM Mepe, OIMH U3 RA22 pymm RAl HesaBmMcHMMO
npencraByggeT H, aToM TajioreHa, Heob4d3aTeJIbHO 3aMemeHHBM (Ci-
CeaJIKMJI) WM HeoOg3aTeJIbHO 3aMemleHHBl (C1—-CgaJiIkmil) okcu—-, u Ci-
CeaJIKMJI HeoBda3aTesJIbHO 3aMemeHHoTo (Ci—-Cgajikmiia), HeoOsa3aTeJIbHO
3aMelleHHOT'O (C1—CgaJIKMII) OKCU~— HeoOsa3aTeJIbHO 3aMelleH 1-4
3aMeCTUTEJIAMM, KaXOHlM M3 KOTOPHEX He3aBUCKMMO BHOpaH mu3 -N(R®) (Rf),
TeTpaluIponupaHa, IVPPROJIMAMHNMIIA, nuIepasuHuiIa, ounepuonia u
MopdosMHMIIa, R® KaxOwlM He3aBUCHMMO BHOpaH u3 H, (Ci-Cjianxwmia), -
(C1-Cyanykwmi) -NH, wmiam - (C1—Cyankmi) C1—C4aJIKOKCH, n  kaxnoelt RE
HeszaBUCUMO HpencrasjgeT H mam (Ci—-Cualikuil) .

B oOoHOM BapuaHTe OCYIIECTRBJIEHMS COelIMHEeHMe uMeeT popMyJy (I-
P-bc) mmm (I-bc), rme, mO MeHbIIel Mepe, OIMH M3 R pym RAL xaxmeni
He3aBUCHMO nIpencraByigeT H, aToM raJjioreHa, HeoOga3aTeJIbHO
3aMelleHHBIN (C1-CgaJikmi) NI HeoOsa3aTeJIbHO 3aMelleHHBIN (Ci-
CeaJiIkJI) OKCU—, U C1—-CgalJIKMJI YKa3aHHOT'O HeoOg3aTeJIbHO 3aMelleHHOT'O
(C1-Cgasyxkmia) , HeoOa3aTeJIbHO 3aMeleHHOTO (C1—-CgaJIKMJI) OKCHU~—
Heobdga3aTeJIbHO 3aMemeH 1-4 s3aMecTUTeJIaMM, ITIe KaXIObM He3aBUCUMO
BHOpPaH "3 -N (R®) (Rf), TeTpaluopolMpaHa, OUPPOJIUIVHNWIIA,
nurepasvuuia, OUIepuouila Wi MopdosmHmMIa, u  R® um  RY  xaxnooit
HeszaBucCuMO nOpencraByageT H mam (C,—-CgalIKMi) .

Pernp3eHTaTUBHLEE COeIMHEeHUS infe) HacToAmeMy n300peTeHnD
BRJIIOUAIOT COeIMHEeHUS us IPUMEPOB . I[IoHATHO, UTo HacTodmee
nz3o0bpeTeHMe OXBaATHBAET cCcoelIVMHeHMa O¢opmyJiel (I-N), dopmyser (I) u
bopmyJiel  (I-P) B BuOe CBODOOHOTO OCHOBaHMSA M B BUIe UX CoOJel,
HaopuMep, B BuIe uX OGapMalleBTUUECKM IIpUeMJIeMOM CoJiM. B OIHOM
BapuaHTe  OCYIeCTBJeHUS Uu300peTeHre OTHOCHUTCS K  COeOMHEeHMAM
bopmysier (I-N), odopmysu (I) m dopmysiel (I-P) B dopmMe CBOOOIHOTO
OCHOBaHMA . B eme oIHOM BapMaHTe OCYHNECTBJIEHUS U300peTeHue
OTHOCUTCH K COenOMHeHMAM OQopMyJH (I-N), dopmMmyss (I) m dopmyJser (I-
P) B dopMe COJIM, B UYaCTHOCTHM, OGapMalleBTMUECKM IIpMeMJIeMOM COJIM.
KpomMe ToTO, OyIeT IIOHATHO, UYTO B OOHOM BapuaHTe OCYIeCTBJIEHUSA
n3obpeTeHre OTHOCHUTCHA K COeIMHEeHMAM M3 OIpuMepoB B dopMme
CBOOOIOHOTO OCHOBaHMA . B eme OIHOM  BapMaHTe OCymeCTBJIEHU I

MBO@peTeHMe OTHOCHUTCA K COEeIMHEeHMAM M3 IIPMMEPOB B c]_)opMe CcCOoJiM, B
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YAaCTHOCTHM, O(apMalleBTUUECKU MIPUeMIJIEMOV COJIN.

KoHKpeTHHEe BapMaHTH OCYMEeCTBJIEHMSA COeIMHEeHVM I[I0 HacCTOoAleMYy
M300peTeHND BKJIOUYAIT @

1,1"-( (2R, 3R) -2, 3—ourunpokcudbyrtan-1, 4—-oumi) 6uc (2- (1-3Tmji—-3-
MeTui—-1H-nimpaszoi—-5-kapbokcaMnno) —1H-0eH30 [d] uMmIasosi—5-
kapbokcaMm) ;

(B)-1,1"-(6yr-2-eH-1, 4—-guwni) 6uc (2- (1-z1mmji-3-MeTmji—-1H-
nupasoJyi-5-kapbokcamuno) —1H-0eH30 [d] uMuna3os-5-kapbokcaMun) ;

1,1"-( (MeTmJIa3aHOIMMII) OMC (TaH-2, 1-guni) ) 6uc (2- (1-sTui-3-
MeTuJI—-1H-nupaszoji-5-kapbokcaMmuno) —1H-06eH30 [d] uMmOa3oy—5-
kapbokcaMmnn) ;

Me TIJI 1-(4- (5-kapbamomyi—-2- (l-sTmi-3-MeTuii— lH-tmpaz30J—5-
kapbokcaMmuno) —1H-0en30 [d]uMmoaszo—1-umi) 6y Tui) —2- (1 -3TujI—-3-Me THUJI—-
l1H-niupasoj—-5-kapbokcaMuno) —7-MeTokcu—1H-0eH30 [d] uMMOaz30J—5-
KapBoKCHUIIaT;

1-(4- (5-rapbamonsi—-2- (l-sTuia-3-MeTuJi—- 1H-niupa30J—-5-
kapbokcaMmuno) —1H-0en30 [d] uMmoaszoJ—1-wmi) 6y Tui) —2- (1 -3Tunji—3-Me TUJI—-
1H-nupasojy-5-kapbokcamMuno) —7-MeTokcu—1H-0eH30 [d] uMmugas30J—5-
KapbokcaMum;

(B)-1,1"-(6yr-2-eH-1, 4—guni) 6uc (2- (1-s1mmji-3-MeTmJjI—-1H-
nrpasoJi-5-kapbokcaMuno) —7— (3—-ITMOpOKCUIIpONIokcK) —1H-

BeHnzo [d]uMmupoaszojyi-S-kapbokcamMmun) ;

8-noTmi-10, 18-gumMeTIi—"7, 20-OMOKCO—
6,7,8,11,12,13,14,15,20,21,28,29,30,31-
TeTpanekarunpobenszo [4, bluvmunaszso[1l,2-a]lbenszo[4, 5]luvmunaszso[2, 1-
plounupasojol[5,1-e:4',3'-1]1[1,3,6,15,17]nedTaa3aluKJIOTEeHRMKO3UH—
3,24-nukapbokcaMun;

8-2Tmn-10, 18, 30-TtpumeTmii—-7, 20-OMOKCO—
7,8,11,12,13,14,15,20,21,28,29,30,31, 32-Terpanexkarugpo—-1H-
Benzo[4,5]uvmunaso[2, 1-b]denz3o[4, S5luvmnaszo[l, 2-1i] ounupaszojo[5, 1-
m:4',3'-¢][1,3,6,9,11,14]rexcaa3aluMKJIOOOKO3MUH-3, 24~
ouxkapbokcaMmun; u

1,15-6uc (1-sTmn-3-MeTmy-1H-ntnpazsoj-5-kapbokcaM1mo) —
8,9,16,17,18,19-rexkcarunpo-7/H-6, 10-nnokca-2,14,15a,1%a-
TeTpaas3aluKJoneHTanexkall,2,3-cd:11,10,9-c'd' ] nununen-4, 12-

oInKapboKcaMmnn;
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B BHUIe CBOOOIOHOI'O OCHOBAHMA,

WM UX TayToOMep;

WIM MX COJIb, B UYaCTHOCTHM, UX OQapMalleBTHUUECKM IIpMeMIIeMas
COJIb .

JOoNoNHNTEeNIbHEE BapMaHTH OCyIeCTBJIEHUSA CoenVHEeHUN 1o
HacTodlleMy M300peTeHMI0 BKJIOUAKT:

(E)-1-(4- (b-kapbamomii—2- (1l-sTmi-3-MeTuJi—- 1H-ntupaszsoj—-5-
kapbokcaMuno) —7— (3—-TUOPpOKCUIIPONoKCcHU) —1H-0eH30 [d] uMmunazsos—1-
ni) Oyr-2-ed-1-wmi) —2- (1-sTui-3-MeTuji- lH-ninpas3o0Ji—-5-kKapOboKCcaM1Io ) —
7-MeToKCHU-1H-0eH30 [d]uMunazsosi-5-kapbokcaMum;

(E)-1,1"-(6yr-2-eu-1, 4-guni) 6uc (2- (1-sTmia-3-MeTuji—-1H-
nupasoJyi-5-kapbokcammno) —7- (3—-MOpdOJIMHONIPOIOKCHK ) —1H-

BeHzo [d]luMmpmaszoJ-5-kapbokcaMnn) ;

(E)-1-(4- (5-kapbamMomii—2- (1-sTmi-3-MeTuy- 1H-nmupasz30J—5-
kapbokcaMmuno) —1H-0ens3o [d]uMmmaszoy—1-mi) 6yT—2-eH—-1-1J1) —2— (1 -2Tuji-
3-MeTmi-1H-nimpasoy-5-kapbokcammuno) —7— ( 3—-MOpdOJIMHONPOIIOKCHY ) —1H-
BeHzo [d]luMmOaszoJ-5-kapOboKcaMnL;

(E)-1-(4- (5-rapbamMomii—2- (1-sTmi-3-MeTui- 1H-nmupasz3oJj—-5-
KapbokcaMnio) —7- (3-MopdoJIMHONIPpONnokcK) —1H-6eH30 [d] uMrmazoJi—1-
wui) Oyr-2-esu-1-wmi) -2- (1-sTmin-3-MeTmyi- lH-tnpa30Ji-5-kapboKkCcaM1Io) —
7-MeTokCcH-1H-0eH30 [d] uMMOaz30JI-5-kapboKkcaMmm ;

(E)-1-(4- (b-xapbamomy—-2- (1-sTmi-3-MeTui—- 1H-nupaszoj-5-
kapbokcaMmno) —-1H-6en3o [d]luMmnnazon—1-mi) 6yT-2-eH—-1-wmj) —-2—- (1-23TM1jI-
3-MeTuJI- 1H-nnpaz3oJy-5-kapbokcaMnno) —7— ( (4-MeTokcubOeH3MJI) OKCK) —1H-
BeHz0 [d]luMMOaszoJ-5-kapOoKCcaMUL ;

(E)-1-(4- (b-rapbamomy—-2- (1-sTui-3-MeTui—- 1H-nupaszoj-5-
kapbokcaMmno) —-1H-6en3o [d]luMmnnazon—1-wmia) 6yT-2-edH—-1-wmj) —-2—- (1-3Tm1j-
3-MeTmJi-1H-nimpasosi-5-kapbokcamMmuno) — /- ruagporkcu—1H-
OeHz0 [d]uMMOaszoJi—-5-kKapOoKCcaMUL ;

1,1'-(2,2,3,3-TterpadTopdbyTan-1, 4—-guni) ouc (2- (1-sTHia-3-
MeTuJI-1H-nupaszoi-5-kapbokcammuno) —1H-06en30 [d] MMMOa30J-5-—
kapbokcaMmn) ;

on—-TpeT-0yTui (3— ( ( (Z) —6-kapbamonn-3-( (E) -4-((Z)-5-
kapBamonii—2- ( (1-sTuin-3-mMeTmii—- 1H-nnpa30Ji—-5-KapOOHWII) UMWHO ) — 7 —
MeTOKCHU—2, 3—ouruapo—-1H-06en30o [d]uMmnmazoi—1-mi) OyT-2-eH—-1-MJI) —2—

((1-3Tmia-3-mMeTmii—- 1H-nnpa30J-5-kKapBOHWJI) MMMHO ) —2, 3—InTrnapo—1H-
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BeHz0 [d]uMMOas30JI-4-1JI) OKCH) IponmJI) pocdaT;
3-(((Z)-6-kapbamomyi—-3- ( (E)—-4-((Z) -5-rapbamomyi—2- ( (1-2Tui-3-

MeTuII—- 1H-nmpa30Ji—-5-KapOOHWII ) UMUHO ) — /—~MeTOKCU—2, 3—ourungpo—-1H-

Benszso [d]luMmmugazosi—1-mi) OyTr—-2-eH-1-uj) —-2—- ( (1-s1Mia-3-MeTujI-1H-

nupasoJi-5-—KapOOoHWII) UMUHO ) —2, 3—murunpo-1H-06eH30 [d] uMuaa3oy-4-

WJI) OKCHM) IponuiauruapopocdaT;

(E)-T7-dpom—1- (4- (b—-rapbamMomyi—-2- (1-sTmii—-3-MeTmji- lH-ntMpas3o0Ji—
5-rapbokcamMumo) —7- (3-MeTOKCUIpOolokcu) —1H-0eHsz0 [d] uMmunazsos—1-
ni) Oyr-2-ed-1-wmi) —2- (1-sTui-3-MeTuji- lH-ninpas3o0Ji—-5-kKapOboKCcaM1Io ) —
1H-0enz0 [d]uMunaszosi-5S-kKapbokcaMul;

STUI (E) —3- (b—-rapbamous-1- (4- (5—-kapBbamomii—-2- (1-3Tuj—3-MeTIJI—
1H-npaszon-5-kapbokcammno) —7- (3—-MeTOKCUINIPOIIOKCHK ) —1H-

BeHzo [d]uMmpaszsoi—1-ui) Oyr—-2-eH-1-wmj) -2- (1-s1mji-3-MeTmjI—1H-
nupasoJi-5-kapbokcammno) —1H-6eH30 [d]uMmuOa30Ji—7-1JI) IporlaHoaT;

5T (E) —-3- (5-rapbamouii—1- (4- (5-rapBamMonyi—2- (1-3Tuj—-3-MeTUJI~
1H-mupason-5-kapbokcammno) —7- (3—-MeTOKCUIIPOIIOKCHK ) —1H-

BeHzo [d]uMmgaszsoi—1-ui) Oyr—-2-eH-1-mi) —-2- (1-s1mmji-3-MeTmJjI—-1H-
nupasoJi-b-kapbokcammuno) —1H-6eH30 [d]uMMuOa30J1— 7 -1JI) IpollaHOBa g
KMCJoTa;

Me T 1-(4- (5-rapbamonsi—-2- (l-sTui-3-MeTuJi—- 1H-ntupa3oJ—-5-
kapbokcaMnino) —-1H-6en3o [d]luMmnazosn—1-wmi) 6yTmi) —2— (1 -3T1ijI-3-Me T~
1H-ntnpazojy-5-kapbokcamMmno) - 1H-0eHz0 [d]uMmmazoji-5-kapboKkcuiaT;

Me T 1-(4- (5-rapbamonmyi—2- (l-sTui-3-MeTuJi—- 1H-ntupa3oJ—-5-
kapbokcaMmno) —-1H-6en30o [d]luMmnazosn—1-wmi) OyTumi) —2—- (1 -3T1jI-3-Me T~
l1H-ntnmpazon-5-kapbokcammno) —1H-0eHz0 [d]uMmmazosi-5-kapboKkcuiaT;

1-(4- (5-xapbamomy-2- (1-sTmin-3-MeTmyi—- lH-ntmpazoJ—5-
kapbokcaMmno) —-1H-6en30o [d]luMmnazon—1-wmi) OyTmi) —2— (1 -3T1iI-3-Me T~
1H-nimpaszoyi-5-kapbokcammno) —1H-0eHz0 [d]Mvuna3oii—-5-kapOoHOBa L
KUCJIOTa ;

(E)-1,1"-(6yr-2-eu-1, 4-guni) Ouc (2- (1-sTmin-3-MeTujI—-1H-
nupasoJyi-S-kapbokcamMmuno) - /-MeTokcu—-1H-06eH30 [d] MMMOa30J-5-—
kapbokcaMmn) ;

1,1'-(6yTrau-1, 4—-guni) 6uc (2- (1-z1mia-3-MmeTmJi- IH-nnpa30y-5-
kKapbokcaMmio) —7— (3—-TuapoKcuUnponokcu) - 1H-6eHz0 [d] uMmuoasoJi—5-
kapbokcaMmnn) ;

(E)-8-3mmin-4, 26-0uc (3-tugpokcunpornokcu) -10, 1 8-gumeTni—-7, 20—
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nuokco-6,7,8,11,12,13,14,15,20,21,28,31-

nonexkarunpotenszo[4, 5]luvmunaszso[1l,2-albenszo[4, 5]uvmunaszso[2, 1-
plounupasojgol[5,1-e:4',3'-1]1[1,3,6,15,17]nedHTaa3allUKJIOTEHRMKO3UH
-2, 24-nukapboKcaMnL;

(E)-1-(4- (b-kapbamoni—2- (1l-sTmi-3-MeTmii—- 1H-nupaszsoj—-5-
kKapbokcaMuio) —7— (3—-TuOpoKCcuUnponokcu) - 1H-6eHszo [d] ummunazsos—1-

W) Oyr-2-ed-1-wmi) -2- (1-sTuin-3-MeTmyi—- lH-ninpas3o0Ji—-5-kapOboKkCcaM1Io ) —
7- (3-MeTOKCUIIpOoNnoKcHU) —1H-0eH30 [d] uMunazoJi-5-kapboKcaMu ;

(E)-1-(4- (b-kapbamomii—2- (1l-sTmi—-3-MeTuii—- 1H-ntupaszsoj—-5-
kapbokcaMnno) —-1H-6en3o [d]uMmnnazoi—1-wui) OyT-2-eH—1-wmJ1) —2—- (1-3Tu1j-
3-MeTuJi- I1H-ninpaz3oJ—-5-kapbokcaMuio) — /- (2—-MeTOKCUBTOKCK ) —1H-
BeHszo [d]uMunaszos-5S-kKapbokcaMun;

(B)-1,1"-(6yr-2-eH-1, 4—guwni) 6uc (2- (1l-s1mmj-3-MeTmji—-1H-
nrpasoJi-5-kapbokcamuno) — 7-m3onpornokcu-1H-06eH30 [d] uMuaasoji—-5-
KapbokcaMmn) ;

(E)-7- (6ensuyokcu) —1- (4- (5-rapbamoun—-2- (1-sTmija-3-MeTuji- 1H-
nrpasoJi-b-kapbokcammuno) — 7-MeTokcu-1H-0eH30 [d] mMumasos-1-wmi) 6y T—
2—-eH-1-m1j) -2- (1-sTHin-3-MeTuji- 1H-ntnpaszoj-5-kapdokcamMmumoo) —1H-
BeHzo [d]luMMOaszoJ-5-kKapOboKCcaMnL ;

(E)-1-(4- (5-xapbamoni—-2- (1l-sTuyi-3-MeTuJi- 1H-nupaszoj-5-
kapbokcaMnno) —-1H-6enz3o [d]luMmnnazos—1-mi) 6yT-2-eH—-1-wmj) —-2—- (1-3TM1JI-
3-MeTuJI- I1H-ninpa3oJ-5-kapbokcaMnno) — /-MeTuJi-1H-6eH30 [d] MMMTa30J1—
5-xapbokcamMum;

(E)-1,1"-(6yr-2-eH-1, 4-guni) duc (7T-0yTokcu—-2- (1l-sTmji—-3-
MeTuJI-1H-nupaszo-5-kapbokcammuno) —1H-06en30 [d] mMMOa30J1-5—
kapbokcaMmn) ;

(E)-1-(4- (b-rapbamonn—-2- (1-sTui-3-MeTui—- 1H-nupaszoj-5-
kapbokcaMmno) —-1H-6en30o [d]luMmnnazon—-1-wmi) 6yT-2-edH—1-wmj) —-2—- (1-3Tm1J-
3-MeTmii-1H-ninpasosi-5-kapbokcaMuno) — 7-mM30npornokcu—1H-

OeHz0 [d]lMMMOasz3oJ—-5-kKapOoKCcaMUL ;

(E)-1,1"-(6yr-2-eu-1, 4-guwni) Ouc (2- (1-sTmia-3-MeTujI—-1H-
nupasoJi-5-kapbokcaMmuno) — /- (3—-M30NPONOKCUIIPOookcHu ) —1H-

Benzo [d]uMmunaszso-5S-kapbokcaMun) ;

(E)-2- (1-smman-3-MeTmi-1H-nupaszson-5-kapbokcamuno) —-1- (4- (2-

(1-sTman-3-MeTmi—-1H-nupaszsoi-5-kapbokcamMmuno) —7— (MOPOOJIMHOME THUJI) —

1H-Benuzo[d]uMmmumazosi—-1-mj) OyTr—2-eH-1-mj) —1H-0eH3z30 [d]uMMIaR0JI—5—
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KapbokcaMun,

B BHUIe CBOOOIOHOI'O OCHOBAHMA,

WM UX TayTOMep;

WIM UX COJIb, B UYaCTHOCTHM, UX OGapMalleBTHUUECKM IIpMeMIIieMas
COJIb .

OnuH BapMaHT OCyIleCTBJIEHU S COenVHEeHUN 1o HacTodmeMy
M300peTeHNI0 BKJIOUYAET:

(E)-1-(4- (b-kapbamomii—2- (1l-sTmi-3-MeTuJi—- 1H-ntupaszsoj—-5-
kapbokcaMnno) -1H-6en30o [d]uMnnazoi—1-wmi) OyT-2-eH—1-wmJ1) —2—- (1-3Tu1j-
3-MeTm - 1H-ninpaszsosi-5-kapbokcaMmno) — 7— (3—-I'MOpOKCUIIponIlokcH) —1H-
OeHso [d]uMunaszos-5S-kKapbokcaMul;

(E)-1-((E)-4-((E) -5-rapbamonyi-2- ( (1-sTmia-3-MeTmji—-1H-
oMpasoJi-5-kKapBOoHUII) UMMHO) —2, 3—aurunpo-1H-6eHz30 [d] uMvmnazsos-1-
wui) 6yr-2-ed-1-wmj) —2- ( (1-smnia-3-MeTmyi—- 1H-nnpasoj-5-

KapOOHMII) UMMHO) —7— (3—-TUIPOKCUIIPOIOKCHK) =2, 3—ouruagpo—-1H-
BeHzo [d]luMmOoaszoJ-5-kapboKcaMnn;

(2)-1-((E)-4-((2) -5-rapbamonyi—-2- ( (1-sTmia-3-MeTmji-1H-
oMpasoJi-5-kKapBOHWII) UMMHO) —2, 3—aurunpo-1H-06eH30o [d] uMvmnazsos-1-
mi) Oyr-2-esd-1-wmiu) -2- ( (1-s1mmi-3-MeTuii—- 1H-nmpaszsoj—-5-

KapBOoHWMJI) MMMHO ) —7— (3—-TUMOPOKCUIIPOIOKCHK) =2, 3—nurunpo-1H-
BeHzo [d]luMMOaszoJ-5-kKapOoKCcaMUL ;

(E)-1-(4- (5b-xapbamomy—-2- (1-sTmi-3-MeTui—- 1H-nupaszoj-5-
KapbokcaMmio) —7— (3-TuOpoKcuUnponokcu) - 1H-0eHszo [d] uMmuoazoj—1-
nuin) Oyr-2-esu-1-wmiu) -2- (1-sTuin-3-MeTmyi—- lH-npasz3o0Ji-5-kapbokcaM1Io) —
7-MeToKCcH-1H-0eH30 [d]uMMuOazoJI-5-kapboKkcaMum;

(E)-1-((E)-4-((E) -b-rapbamonii—2- ( (1-sTmji-3-MeTmj—-1H-
IVpasoJi-5—KapBOHWII) UMWHO ) — 7= (3-TMOPOKCUIIPOIIOKCHU) =2, 3—ourunpo-1H-
Benszso [d]luMmugazosi—1-mi) Oyr—2-eH-1-uj) -2- ( (1-s1Mja-3-MeTujI-1H-
IMpasoJi-5—KapBOHWII) UMWMHO ) — /—-MeTOKCU—2, 3—ourmunpo—1H-

OeHz0 [d]lMMMOasz3oJ—-5-kKapOoKCcaMUL ;

(2)-1-((E)-4-((2)-5-rapbamonii—2- ( (1-sTmin-3-MeTmy—-1H-
IMpaso0oJi-5—KapBOHWII) UMWHO ) —7— (3—-TMOPOKCUIIPOIIOKCHU ) =2, 3—ourunpo-1H-
Benszso [d]luMmmugazosi—1-mi) Oyr—-2-eH-1-uj) —-2- ( (1-s1Mia-3-MeTujI-1H-
IMpasoJi-5—KapBOHWIT) UMWHO ) —/—-MeTOKCU—2, 3—ourmunpo—1H-

OeHz0 [d]lMMMOasz3oJi—-5-kKapOoKCcCaMUL ;

(E)-1-(4- (b-kapbamonn—-2- (1-sTmi-3-MeTmii—- 1 H-nupaszsoy—-5-
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kapbokcaMnio) —-1H-6en30o [d]lmMmnnazon—1-wmi) 6yT-2-eH—1-wmj) —-2—- (1-3T1J1-
3-MeTuJi- I1H-ninpaz3oJ-5-kapbokcaMnio) — /- ( 3—MOpbOoJIMHONIpOoIokcHy ) —1H-
OeHz0 [d]MMMOasz3oJi—-5-KapOoKCcaMnL ;

(E)-1-((E)-4-((E) -5-rapbamomii—2- ( (1-sTmi-3-MeTmy—1H-
nmpasoJi-5-KapOOoHWII) UMUHO ) —2, 3—murunpo-1H-06eH30 [d] uMuaa3oy-1-
wi) Oyr-2-ed-1-wmi) -2- ( (1-s1mmi-3-MeTmii—- 1H-ntupaszsoj—-5-

KapBOHWJI) UMMHO ) — /- ( 3—MOPOOJIMHOIIPOIIOKCH ) =2, 3—IUrnigpo—1H-
OeHz0 [d]lMMMOaszoJ—-5-KapOoKCcaMnL ;

(2)-1-((E)-4-((2)-5-rapbamomii—2- ( (1-sTmi-3-MeTuji—1H-
onpasoJi-5—KapOOHWII) UMUHO ) =2, 3—ourunpo-1H-06eH30 [d]uMuna3os-1-
win) Oyr-2-ed-1-wmi) -2- ( (1-s1mmi-3-MeTmii—- 1H-niupasoj—5-

KapBOHWJI) UMMHO ) — /= ( 3—MOPOOJIMHOIIPOIIOKCH ) =2, 3—IUTUIpo—1H-
Benzo [d]luMmaoaszoJ-5-kapboKcaMnn;

(E)-1-(4- (5-kapbamMomii—2- (1-sTmi-3-MeTuy- 1H-nmupasz30J—5-
kapbokcamMmmo) —7- (3—-MopdosmHoNIponokcu) —1H-0eH30 [d] uMuaazsos—-1-
ni) 6yr-2-eH-1-wmj) —2- (1-zTmi-3-MeTuin-1H-nmupa3oi-5-kapboKkcaM1Ooo) —
7T-MeTokCcHU-1H-0eH30 [d] MMMIOazos-5-kapbokcaMn ;

(E)-1-((E)-4-( (E) -5-xapbamomii—2- ( (1-sTmji-3-MeTmji—-1H-
oMpasz3o0Ji-5-KapOOoHWMII) UMMHO ) —7— ( 3—-MOPQOJIMHOIPOIIOKCH ) =2, 3—OUTUIPO—
1H-Beuszo [d]uMmmupazoji—1-uj) Oyr—2-ed-1-uj) -2- ( (1-s1mja-3-MeTujI—-1H-
IMpasoJi-5—KapBOHWII) UMMHO ) — /-MeTOoKCU—-2, 3—ourmunpo—1H-

BeHzo [d]luMMOaszoJ-5-kKapOoKCcaMUL ;
(2)-1-((E)-4-((Z2)-5-rapbamonii—2- ( (1-sTmja-3-MeTmj-1H-
IMpasoJi-5—KapBOHWII) UMMHO) —7— (3-MOPOOJIMHOIIPOIIOKCK ) =2, 3—IUTUOPO—
1H-6enuzo [d]uMmmupazoji—1-mi) Oyr—2-ed-1-uj) -2- ( (1-s1mja-3-MeTujI-1H-

IVpasoJi-5—KapBOHWII) UMMHO ) —/-MeTOoKCU—-2, 3—ourmunpo—1H-

BeHz0 [d]lMMMOasz3oJ-5-kKapOoKCcaMUL ;
3-(((Z)-6-rapbamomyi—-3- ( (E)—-4-( (Z) -b-rapbamomyi—2- ( (1-2Tui-3-

MeTuII—-1H-nmpa30ii—-5-KapOOHWII ) UMUHO ) — /—~MeTOKCU-2, 3—ourungpo—-1H-

Benszso [d]luMmugazosi—1-mi) Oyr—2-eH-1-uj) —-2- ( (1-s1mia-3-MeTujI-1H-

nMpasoJi-5-kapOOoHWII) UMMHO ) —2, 3—murunpo-1H-6en30 [d] uMuaa3osa-4-

WJI) OKCH) IponuinaurmuaopodpocdaT;

(E)-3-((b-kapbamonn-1- (4- (5-kapbamomi—2- (1l -sTmi-3-MeTnJ—1H-
nupasoJyi-S5-kapbokcamMmmuno) — /-MeTokcu—-1H-0eH30 [d] muMmnasz3oJ—1-mj) Oy T—
2—eH-1-my) -2- (1-sTHin-3-MeTuy-1H-ntmpaszsoj-5-kapbokcammmo) —1H-

BeH30 [d] MMMOa30JI-7/-1JI) OKCH ) DponIvMJIauruapodocdaT;
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3-(((Z)-6-rapbamomyi—-3- ( (E) -4- ( (Z) -5-rapbamomyi—2- ( (1-2Tui-3-
MeTui—-1H-nrpa30ii—-5-KapOOHWII ) UMUHO ) — /—~MeTOKCU-2, 3—ourungpo—1H-
Benszso [d]luMmmugazosi—1-mi) OyTr—-2-eH-1-uj) —2- ( (1-s21mia-3-MeTujI-1H-
nmpasoJi-5-kapOOoHWII) UMUHO ) —2, 3—murunpo-1H-06eH30 [d] uMuOa3oy-4-
WJI) OKCHM) IponuiguruapopocdaT;

WM UX TayToOMep;

mJjim WX COJIb, B YaCTHOCTWH, nx q_)apMaL[eBTquCKI/I InpruemMiIieMad

COJIb .

B oOIHOM BapMaHTe OCYUECTBJIEHMSA CcoeIMHeHUd OGopMyJiel (I-N),
bOPMY JIEL (I) MJIN bopPMy JIEL (I-P) He NpencTaBJgnT cIyenyoimme
COeIVHEHNA !

(E)-1-(4- (5-kapbamMomy—-2- (1-sTmi-3-MeTuy- 1H-nmrpasz30J-5-
kapbokcaMmuno) —1H-0ens30o [d]uMmoaszoy—1-ui) 6yT—2-eH-1-1JI) —2— (1 -2 Tuji-
3-MeTmii-1H-nimpaszosy-5-kapbokcaMnno) — /- (3-I'MOPOKCUIIPOIIOKCH) —1H-
BeHzo [d]luMmOoaszoJ-5-kKapboKcaMnL;

(E)-1-((E)-4-((E) -5-rapbamonyi—-2- ( (1-sTmja-3-MeTmji-1H-
oMpasoJi-5-kKapBOHWII) UMMHO) —2, 3—aurunpo-1H-6eHz3o [d] uMvmnazsos-1-
mi) Oyr-2-esd-1-wmi) -2- ( (1-s1mmyi-3-MeTmii—- 1H-nmupaszsoj—-5-

KapBOOoHWJI) UMMHO ) —7— (3-TUOPOKCUIIPOIOKCHK) =2, 3—ourunpo-1H-
BeHzo [d]luMMOaszoJ-5-kKapOboKCcaMUL;

(2)-1-((E)-4-((2)-5-rapbamonii—2- ( (1-sTmjn-3-MeTmj—-1H-
oupas3oJi-5-kKapOOoHWII) UMMHO ) —2, 3—ourunpo-1H-0eH30 [d] mMMOa30J—-1-
min) Oyr-2-esd-1-un) -2- ( (1-sTmin-3-MeTuy—-1H-nmpaszoj—-5-

KapBOOHWJI) MMMHO ) — /- (3—-TUOPOKCUIIPOIOKCHK) =2, 3—nurunpo-1H-
BeHz0 [d]luMMOaszoJ-5-kapOoKCcaMUL ;

(E)-1-(4- (b-rapbamomy—-2- (1-sTui-3-MeTui—- 1H-nupaszoj-5-
KapbokcaMmio) —7- (3—-TuapoKcunponokcu) - 1H-6exnszo [d] ummunazsos—1-
nin) Oyr-2-esu-1-wmiu) -2- (1-sTun-3-mMeTmyi—- lH-nnpasz3oJ—-5-kapbokcaM1Io) —
7-MeTokCcH-1H-0eH30 [d]uMuaazo-5-kapboKkcaMum ;

(E)-1-((E)-4-((E) -5-rapbamoni—2- ( (1-sTmi-3-MeTmy—-1H-
IMpaso0JI-5—KapBOHWIT) UMWHO ) — 7= (3-TMOPOKCUIIPOIIOKCHU ) =2, 3—ourunpo-1H-
Benszso [d]luMmumgazosi—1-mi) Oyr—2-eH-1-uj) —2- ( (1-s1Mja-3-MeTujI-1H-
IMpasoJi-5—KapBOHWII) UMWHO ) — /—-MeTOKCU—2, 3—ourmunpo—1H-

OeHz0 [d]MMMOasz3oJ—-5-kKapOoKCcCaMUL ;

(2)-1-((E)-4-((Z2)-5-rapbamonii—2- ( (1-sTmi-3-MeTmy—-1H-

IMpasoJi-5—KapBOHWII) UMWHO ) — /- (3—-TMOPOKCUIIPOIIOKCHU) =2, 3—ourunpo-1H-
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Benszso [d]luMmmumgazosi—-1-mi) Oyr—-2-eH-1-uj) —2- ( (1-sTMia-3-MeTujI-1H-
IMpasoJi-5—KapBOHWIT) UMWHO ) — /—-MeTOKCU—2, 3—ourmunpo—1H-
OeHz0 [d]MMMOasz3oJi—-5-KapOoKCcaMnL ;

(E)-1-(4- (b-kapbamoni—-2- (1-sTmi-3-MeTmii—- 1 H-nupaszsoj—-5-
kapbokcaMnno) —-1H-6en30o [d]luMmnnazoi—1-wmi) OyT-2-eH—1-wmj) —2—- (1-3Tm1j-
3-MeTuJi- I1H-ninpaz3oJ-5-kapbokcaMnio) — /- ( 3—MOpPOOJIMHONIPOIIoOKCHK ) —1H-
OeHz30 [d]MMMOasz30oJ—-5-KapOoKCcaMnL ;

(E)-1-((E)-4-((E) -5-rapbamomii—2- ( (1-sTmi-3-MeTmyi—1H-
onpasoJi-5-KapOOHWII) UMUHO ) —2, 3—ourunpo-1H-06eH30 [d] uMuna3oy-1-
nuin) Ooyr-2-ed-1-wmi) -2- ( (1-s1mmi-3-MeTmii—- 1H-ntupasoj—5-

KapBOHWJI) UMMHO ) — /= ( 3—MOPOOJIMHOIIPOIIOKCH ) =2, 3—IUTnungpo—1H-
BeHszo [d]uMunaszos-5S-kKapbokcaMun;

(2)-1-((E)-4-((Z2) -5-rapbamonyi—-2- ( (1-sTmja-3-MeTmj—-1H-
oMpasoJi-5-kKapBOHUI) UMMHO ) —2, 3—aurunpo-1H-6eHz30o [d] uMmnazsos-1-
wui) 6yr-2-edH-1-wmj) -2- ( (1-smnia-3-MeTmyi—- 1H-nnpasoj-5-

KapOOHMII) UMMHO ) —7— ( 3—-MOPOJIMHOIIPOIIOKCH ) =2, 3—Ourmuapo-1H-
BeHzo [d]luMmOaszoJ-5-kapOboKcaMnL;

(E)-1-(4- (5-rapbamomii—-2- (1l-sTmmji-3-MeTuJi- 1H-nupaszsoj-5-
KapbokcaMnio) —7- (3-MopdoJIMHONIPpONnokcK) —1H-6eH30 [d] uMrmazoJi—1-
wui) Oyr-2-esu-1-wmi) -2- (1-sTmin-3-MeTmyi- lH-tnpa30Ji-5-kapboKkCcaM1Io) —
7-MeTokCcH-1H-0eH30 [d] uMMOaz30JI-5-kapboKkcaMmm ;

(E)-1-((E)-4-((E) -5-rapbamonii—2- ( (1-sTmjn-3-MeTmji—-1H-
oMpas3o0Ji-5-KapOOoHWMII) UMMHO ) — /= ( 3—-MOPQOJIMHOIPOIIOKCH ) =2, 3—OUTUIPO—
1H-6enuzo [d]uMmmugazoj—1-mj) Ooyr—2-ed-1-uj) -2- ( (1-s1mja-3-MeTuji—-1H-
IrpasoJi-5—KapBOHWII) UMWMHO ) —/-MeTOKCU—2, 3—ourmunpo—1H-

BeHz0 [d]lMMMOaszoJ-5-kKapOoKCcaMUL ;
(2)-1-((E)-4-((2)-5-rapbamoni—2- ( (1-sTmin-3-MeTmj—-1H-
IMpasoJi-5—KapBOHWIT) UMMHO ) —7— (3-MOPOOJIMHOIIPOIIOKCHK ) =2, 3—OUTUOPO—
1H-Benuzo [d]uMmmugazos—1-mj) Oyr—2-ed-1-uj) —-2- ( (1-s1mia-3-MeTujI—-1H-

IMpasoJi-5—KapBOHWII) UMMHO ) —/—-MeTOKCU—2, 3—ourmunpo—1H-

OeHz0 [d]MMMOasz3oJ—-5-kapOoKCcaMUL ;
3-(((Z)-6-rapbamomyi—-3- ( (E)—-4-( (Z) —-5-rapbamomyi—2- ( (1-2Tuj-3-

MeTu—-1H-nmpa30ii—-5-KapOOHWII ) UMUHO ) — /—~MeTOKCU—2, 3—ourungpo—-1H-

Benszso [d]luMmmumgazosi—1-mi) Oyr—-2-eH-1-uj) —-2- ( (1-s1Mia-3-MeTujI-1H-

nMpasoJi-5—-kKapOOoHWII) UMUHO ) —2, 3—murunapo-1H-06en30 [d] uMuaa3oya-4-

WJI) OKCM) IponuinauruaopodpocdaT;
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(E)-3-((b-kapbamonn—-1- (4- (5-kapbamomi—2- (1l -sTmi-3-MeTnJ—1H-
nupasoJyi-5-kapbokcammuno) - /-MeTokcu—-1H-0eH30 [d] mMunasz3oJ—1-mj) Oy T—
2—eH-1-my) -2- (1-sTHin-3-MeTuyi—- 1H-ntmpaszsoj—-5-kapbokcammmo) —1H-
BeHz30 [d]uMMOa30JI-7/-1JI) OKCK) OIponuiourmuapodocdaT;

3-(((Z)-6o-rapbamomyi—-3- ( (E) -4-( (Z) -5-rapbamomyi—-2- ( (1-oTui-3-
MeTu—-1H-nmpa30i—-5-KapOOHWII ) UMUHO ) — /—~MeTOKCU-2, 3—ourungpo—-1H-
Benszso [d]luMmmugazosi—1-mi) Oyr—-2-eH-1-uj) —-2- ( (1-s21mia-3-MeTujI-1H-
nupasoJi-5-—KapOOHWII) UMUHO ) —2, 3—ourunpo-1H-06eH30 [d] uMuna3os-4-

WJI) OKCM) HOponuijagurumgpodocodarT;
WM UX TayToOMep;

mJjim WX COJIb, B YWaCTHOCTH, nx q_)apMaL[eBTquCKM InprnemMiIieMad

COJIb .

B oOoHOM EBapmMaHTe OCYIEeCTBJIEHUA coenOuHeHusa o¢oopMyJiel (I-N),
bopMyJIEL (I) i GOpMyJIEL (I-P) He I[IpelCTaBJIgT cllenyomye
COenMHEHUS :

(E)-1-(4- (5-rapbamMomii—2- (1-sTumi-3-MeTui- 1H-nmupasz3oJ—5-
kapbokcaMmuno) —1H-0ens30 [d]uMmmazoy—1-ui) 6yT—2-eH—-1-1J1) —2— (1 -2Tuji-
3-MeTmi-1H-nimpasos-5-kapbokcammuno) —7— (3—-TuOpoKculpornokcm) —1H-
BeHzo [d]luMMOaszoJ-5-kKapOboKCcaMnL ;

(E)-1-((E)-4-((E) -5-rapbamonii—2- ( (1-sTmji-3-MeTmji—-1H-
oMpaszoJi-5—-kKapOoHWII) UMMHO ) —2, 3—ourunpo-1H-0eH30 [d] uMMuOa30J-1—
min) Ooyr-2-esd-1-uin) -2- ( (1-s1mmi-3-MeTuy—-1H-nmpaszoj—-5-

KapBOOHWJI) MMMHO ) — /- (3—-TUMOPOKCUIIPOIOKCHK) =2, 3—nurunpo-1H-
BeHz0 [d]luMMOaszoJ-5-kapOoKCcaMUL ;

(Z2)-1-((E)-4-((Z2)-5-rapbamonii—2- ( (1-sTmin-3-MeTmj—-1H-
nMpas3oJi-5-kKapOOoHWII) UMMHO ) —2, 3—murunpo-1H-06eH30 [d] mMMOa30J-1-
uin) Oyr-2-esd-1-mn) -2- ( (1-sTmi-3-MeTui-1H-numpaszso—-5-

KapBOOHWJI) UMMHO ) — /- (3—-TUAOPOKCUIIPOIOKCHK) =2, 3—nurunpo-1H-
OeHz0 [d]uMMOaszoJi—-5-kKapOoKCcaMUL ;
WM UX TayToOMep;

Jim WX COJlb, B UYacCTHOCTWH, nx (]_)apMaLLeBTMT{eCKM InpruemMiIieMad

COJIb .

B oIHOM BapMaHTEe OCYHNECTBJIEHMS COeIVMHeHUa OGopMyJiel (I-N),
bOPMY JIEL (I) WJIN bOPMY JIEL (I-P) He NpencTaBJIgnT cJyenyvomme
COeIVHEHUA

(E)-1-(4- (b-kapbamonn—-2- (1-sTmi-3-MeTmii—- 1 H-nupaszsoy—-5-
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kKapbokcaMmio) —7— (3—-TuapoKcurnponokcu) - 1H-6exnzo [d] ummunazos—1-
mi) Oyr-2-ed-1-wmi) -2- (1-sTuin-3-MmeTmyi—- lH-nnpas3oJ—-5-kapbokcaM1Io) —
7-MeTokCcHU—-1H-0eH30 [d] uMuaazosi-5-kapOoKcaMum ;

(E)-1-((E)-4-((E) -5-rapbamomii—2- ( (1-sTmi-3-MeTmy—1H-
IVpasoJi-5—KapBOHWIT) UMWHO ) — /= (3—-TMOPOKCUIIPOIIOKCHU ) =2, 3—ourunpo—-1H-
Benszso [d]luMmmumgazosi—1-mi) Oyr—-2-eH-1-mj) —-2—- ( (1-sTmia-3-MeTujI-1H-
nmpasoJi-5-kapOOHWII) UMMHO ) — /—-MeTOKCU-2, 3—nurunpo—-1H-

OeHz0 [d]lMMMOaszoJ—-5-KapOoKCcaMnL ;

(2)-1-((E)-4-((2)-5-rapbamomii—2- ( (1-sTmi-3-MeTuji—1H-
IVpasoJi-5—KapBOHWII) UMMHO ) — /= (3-TMOPOKCUIIPOIIOKCHU ) =2, 3—ourunpo-1H-
Benszso [d]uMmmugazosi—1-mi) 6yr—2-eH-1-mj) —-2- ( (1-s1mia-3-MeTujI-1H-
Irpasoji-5—KapBOHWII) UMWHO ) = /-MeTOKCU—2, 3—-ourmunpo—1H-

Benzo [d]luMmaoaszoJ-5-kapboKcaMnn;

WM UX TayToOMep;

miim mnX COJIb, B YaCTHOCTH, nux @apMaHeBTquCKM IIpremMiieMad

COJIb .

B onHOM EBapMaHTe OCYINEeCTBJIEHUA coenuHeHusa oopMyJiel (I-N),
bopPMYJIEL (1) i GOPMYyJIE (I-P) He IIpelcTaBJIgT cJgenyomye
coenuHeHUA :

(E)-1-(4- (5-xapbamoni—-2- (1l-sTuyi-3-MeTuJi- 1H-nupaszoj-5-
kapbokcaMnno) —-1H-6enz3o [d]luMmnnazos—1-mi) 6yT-2-eH—-1-wmj) —-2—- (1-3TM1JI-
3-MeTuJI- I1H-nnpaz3oJ-5-kapbokcaMnio) — /- (3—-MOpdOJIMHONIPOIIokCcK ) —1H-
BeHzo [d]luMMOaszoJ-5-kapOoKCcaMUL;

(E)-1-((E)-4-((E) -b-rapbamonii—2- ( (1-sTmj-3-MeTnj—-1H-
noMpas3oJi-5—-kapOOoHWII) UMMHO ) —2, 3—murunapo-1H-06en30 [d] mMMOa30J-1-
min) Oyr-2-esd-1-mn) -2- ( (1-s1mmin-3-MeTui-1H-nmpaszsoj—-5-

KapBOHWJI) UMMHO ) —7— ( 3—-MOPQGOJIMHONIPOIIOKCH ) =2, 3—InUTugpo—1H-
OeHz0 [d]nMMOaszoJ—-5-kKapOoKCcaMUL ;

(2)-1-((E)-4-((2)-5-rapbamoni—2- ( (1-sTmin-3-MeTmj—-1H-
nMpasoJi-5-kapOOoHWII) UMMHO ) —2, 3—murunpo-1H-06eH30 [d] mMMOa3o0y-1-
min) Oyr-2-esd-1-mn) -2- ( (1-sTmmin-3-MeTui—-1H-nupaszsoi—-5-

KapBOHWJI) UMMHO ) — /- ( 3—MOPGOJIMHONIPOIIOKCH ) =2, 3—InUTuigpo—1H-
OeHz0 [d]MMMOasz3oJi—-5-kKapOoKCcaMUL ;
WM UX TayTOMepP;
WM WUX COJIb, B YaCTHOCTM, UX OGapMaleBTHUUYeCKM IpMUeMiIeMast

COJIb .
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B oOHOM BapuaHTe OCYmMeCTBJIEHMS cCoeIMHeHUsa oGopMmysu (I-N),
bOPMY JIEL (I) WJIN bOPMY JIEL (I-P) He NpencTaBJIgnT clyenyvomme
COeIVHEHU A :

(E)-1-(4- (b-kapbamoni—-2- (1-sTmi-3-MeTmii—- 1 H-nupaszsoj—-5-
kapbokcaMnio) —7— (3—-MopdosmMHoNpornokcu) —1H-6eH30 [d] uMmnazogi—1-
ni) Oyr-2-ed-1-wmi) -2- (1-sTuin-3-MeTmyi- lH-ntnpas3o0Ji—-5-kapOboKkCcaM1Io) —
7-MeToKCHU-1H-0eH30 [d]uMunazosi-5-kapboKkcaMum ;

(E)-1-((E)-4-((E) -5-rapbamomii—2- ( (1-sTmi-3-MeTmyi—1H-
IMpasoJi-5—KapBOHWII) UMMHO) — /= (3-MOPOOJIMHOIIPOIIOKCH ) =2, 3—OUTULOPO—
l1H-6enszo [d]ummgazos—-1-mi) oyTr—-2-edH-1-mi) —-2- ( (1-s1mia-3-MeTuji-1H-
onpasoJi-5-KapOOHWII) UMMUHO ) — /—-MeTOKCU-2, 3—nurunpo—-1H-

BeHszo [d]uMunaszos-5S-kKapbokcaMun;

(2)-1-((E)-4-((Z2) -5-rapbamonyi—-2- ( (1-sTmja-3-MeTmj—-1H-
nrpasoJi-5-KapBOHWII) UMMHO) —7— (3-MOPOOJIMHOIPOIIOKCH ) =2, 3—IUTUOPO~
1H-6eH30 [d]luMHupazos-1-mi) Oyr-2-eH-1-mj) —-2- ( (1-sTmj-3-MeTuJI—1H-
n1pasoJi-5-KapBOHWIT) UMWHO ) — 7/ —-MeTOKCU—2, 3—oUuruapo—-1H-

BeHzo [d]luMmOaszoJ-5-kapOboKcaMnL;

WINM UX TayTOMEp;

Jim WX COJlb, B YaCTHOCTWH, nx (bapMaU,eBTMT{eCKM InprueMiIieMad

COJIb .

B oOHOM BapmMaHTe OCYmEeCTBJIeHMS coeIVMHeHUSa O¢GopMyJiel (I-N),
bOoPMY JIEL (I) WJIN bopPMy JIEL (I-P) He npencTaBJgnT clyenyomme
COeIVHEHN :

3-(((Z)-6-rapbamomyi—-3- ( (E)—-4-( (Z) -b-rapbamomyi—2- ( (1-2Tui-3-
MeTuII—-1H-nmpa3oi—-5-kKapOOHWII ) UMUHO ) = /—~MeTOKCU-2, 3—ourunpo—-1H-
Benszso [d]uMmmugazos-1-mi) Oyr-2-ed—-1-uj) -2- ( (1-s1mMja-3-MeTuJI-1H-
nMpasoJi-5—-kapOOoHWII) UMMHO ) —2, 3—ourunpo-1H-06en30 [d] uMmOa3os-4-
WJI) OKCM) IponuiaaurmuaopodpocdaT;

(E)-3-((b-rapbamonn-1- (4- (5-kapbamomyi—2- (1 -sTui-3-MeTuJi—1H-
nupasoJyi-S-kapbokcammuno) - /-MeTokcu—-1H-0eH30 [d] mMunasz3oJ—1-mj) Oy T—
2—eH-1-my) -2- (1-sTuin-3-MeTui-1H-ntmpaszsoj-5-kapbokcammumo) —1H-
BeH30 [d] MMMOa30JI-7/-1JI) OKCK ) NponuiinurunpodocdaT;

3-(((Z)-6-rapbamomyi—-3- ( (E)-4-( (Z) -5-rapbamomyi—2- ( (1-2Tui-3-
MeTuiI—-1H-nmpa30ii—5-KapOOHWII ) UMUHO ) — /—~MeTOKCU—2, 3—ourungpo—-1H-
Benzso [d]luMmmugazosi—1-mi) Oyr—-2-eH-1-uj) —2- ( (1-s1Mia-3-MeTuJI-1H-

nrMpasoJi-5-kapOOoHWII) UMMHO ) —2, 3—murunapo-1H-6en30 [d] uMuOa3oa-4-
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WJI) OKCHM ) IponuiauruapopocdaT;

WM UX TayToOMep;

WIM MX COJIb, B UYaCTHOCTHM, UX OQapMalleBTHUUECKM IIpMeMIIeMas
COJIb .

B o»OHOM BapuaHTe OCYMeCTBJIEHUS cCoeIMHeHUe oOGopmyse (I-N),
bopmyJiel (1) wiam ¢opmyJiel (I-P) mnpencrTaBJIgeT:

(E)-1-(4- (b-kapbamomii—2- (1l-sTmi-3-MeTuJi—- 1H-ntupaszsoj—-5-
kapbokcaMnno) —-1H-6en30o [d]luMnnazos—1-wmi) OyT-2-eH—1-wm) —2—- (1-3Tmj-
3-MeTmi-1H-ninpaszsosi-5-kapbokcamMmno) — 7— ( 3—-I'MOPOKCUIIPOIIOKCK) —1H-
BeHz0 [d]MMMOaszoJ-5-kapboKkcaMmn

o o}

N‘N) HN—</ NH,

o (o)

WM ero TayToMep;

WJIM €ero COJIb, B YaCTHOCTM, eI'o (gapMaleBTHUUYeCKM IIpMeMIIeMasd
COJIb .

B onHOM EBapMaHTe OCYIEeCTBJIEHUA CcoeluHeHue ooopMyJiel (I-N),
dopmyJsiel (1) miam dopmyJiel (I-P) mnpencraBJIgeT:

(E)-1-((E)-4-((E) -b5-rapbamonii—2- ( (1-sTmjn-3-MeTmj—-1H-
noMpas3oJi-5—-kKapOOoHWII) UMMHO ) —2, 3—ourunpo-1H-06eH30 [d] mMMOa30J-1-
min) Oyr-2-esd-1-mn) -2- ( (1-s1mmin-3-MeTui—-1H-nmpaszsoj-5-
KapBOOHWJI) MMMHO ) — /- (3—-TUAOPOKCUIIPOIOKCHK) =2, 3—nurunpo-1H-

BeHzo [d]uMMOaszoJi—-5-kKapOoKkcaMn
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e NI
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WM eTro TayTOMep;
WIM eTo COoJib, B UYaCTHOCTM, €TI0 (QapMalleBTUUECKU IIpMeMIIieMas
COJIb .
B omHOM BapuaHTe OCYMeCTBJIEHUS CoeIMHeHue o¢opMyJsi (I-N),
bopmysiel (I) mam QopmyJiel (I-P) HOpencTaBJIAET:
(2)-1-((E)-4-((Z2) -5-rapbamonyi-2- ( (1-sTmia-3-MeTmji-1H-
oMpasoJi-5-KapBOHWII) UMMHO ) —2, 3—aurunpo-1H-6eHz30o [d] uMvmnazsos-1-
wui) 6yr-2-eH-1-wmj) —2- ( (1-s1mnia-3-MeTmii—- 1H-ninpasoj-5-
KapOOHWII) UMMHO) —7— (3—-TUIPOKCUIIPOIIOKCHK) =2, 3—ouruagpo—-1H-

BeHzo [d]luMmOaszoJ-5-kKapboKcaMnL

2T

NH,
NN N=
|, N
0
HO” "0

WM ero TayToMep;

WM ero COJIb, B YaCTHOCTHM, eI'0 (QapMaleBTHUUYeCKM IpMUeMIleMas
COJIb .

B oOoHOM BapMaHTe OCYWeCTBJIEHUA CcoeluHeHue OoopMyJiel (I-N),
bopmyJsiel (1) miam dopmyJiel (I-P) mnpencrTaBJISeT:

(E)-1-(4- (b-kapbamonn—-2- (1-sTmi-3-MeTmii—- 1 H-nupaszsoj-5-
kKapbokcaMmio) —7- (3—-Tuapokcunponokcu) - 1H-6eHnszo [d] ummunazsos—1-
min) Oyr-2-esH-1-wmi) -2- (1-sTun-3-mMeTmyi—- lH-nnpasz3oJ—-5-kapbokcaM1Io) —

7-MeToKCH—-1H-0eH30 [d]uMMumazosi-5-kapOoKcaMm
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o N~IN
N
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N
A Y
HO” "0

WM eT0 TayTOMEeDp;

WM eTro CoJib, B YacCTHOCTM, eTo dapMalleBTHUUeCKM IIpueMiieMas
COJIb .

B oIHOM BapMaHTe OCYIeCcTBJIeHMS coeOuHeHMe dopMmyJH (I-N),
bopmyJiel (I) mam QopmyJiel (I-P) HOpencTaBJIAET:

(E)-1-((E)-4-((E) -5-rapbamonsi—-2- ( (1-sTmja-3-MeTmji-1H-
nMpas0Ji-5-KapBOHWII) UMMHO ) —7— (3—-TMOPOKCUIIPOIIOKCHK) =2, 3—Oaurmunpo—1H-
BeHzo [d]uMmgaszso—1-ui) Oyr—-2-eH-1-wmi) -2- ( (1-3Tuin-3-MeTuji—- 1H-
n1pasoJi-5-KapBOHWIT) UMWHO ) — 7/ -MeTOKCU—-2, 3—ouruipo—-1H-

BeHzo [d]luMmOmaszoJ-5-kapboKcaMnL

o
o’i;;E%j: >_N 5,

o

WM ero TayToMep;

WM ero COJIb, B UYaCTHOCTHM, eI'0 QapMaleBTHUUYeCKM IpUeMIleMas
COJIb .

B oOoHOM BapMaHTe OCYWEeCTBJIEHUSA CcoeluHeHue OoopMyJiel (I-N),
dopmyJsiel (1) miam dopmyJiel (I-P) mnpencrTaBJISeT:

(2)-1-((E)-4-((2)-5-rapbamonii—2- ( (1-sTmin-3-MeTmj—-1H-
IMpasoJi-5—KapBOHWII) UMWHO ) —7— (3—-ITMOPOKCUIIPOIIOKCHU ) =2, 3—ourunpo-1H-
Benszso [d]luMmmumgazosi—1-mi) Oyr—2-eH-1-uj) —2- ( (1-s1Mia-3-MeTujI-1H-

IMpasoJi-5—KapBOHWII) UMWHO ) — /—-MeTOKCU—2, 3—ourmunpo—1H-
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BeHzo [d]uMMOaszoJ—-5-kapOoKkcaMn

0

H
H,N N
e
o) 0 N~
e / (\

HO” "0 o

N 7 k
=N N-
H,N N>
H

N

WM eTro TayTOMep;

WM eTo COJib, B UYaCTHOCTM, €TI0 OQapMalleBTUUECKU IIpMeMIieMas
COJIb .

B omoHOM EBapmMaHTe OCYIEeCTBJIEHUSA coenOuHeHue OoopMyJiel (I-N),
bopmysiel (I) mam QopmyJiel (I-P) HOpenOcTaBJIAET:

(E)-1-(4- (5-rapbamMomii—2- (1-sTmi-3-MeTui- 1H-nupasz3oJ-5-
kapbokcaMmuno) —1H-0ens30 [d]uMmoaszoy—1-mi) 6yT—2-eH—-1-1J1) —2— (1 -2Tuji-
3-MeTmi-1H-ninpasos-5-kapbokcammuno) —7— ( 3—-MOpdOJIMHONPOIIOKCHY ) —1H-
BeHzo [d]luMmOaszoJ-5-kapboKcaMnL

o o)

\jrﬁ§__( N NH

N‘N) HN—</ 2
N

/

|/\N/\/\o
O\) N
,>—NH N~y
H,N N !
s o

WM ero TayToMep;

WM ero COJIb, B YaCTHOCTHM, eI'0 QapMaleBTHUUYeCKM IpMUeMIIeMas
COJIb .

B onoHOM BapMaHTe OCYWEeCTBJIEHUA CcoeluHeHUe OoopMyJiel (I-N),
bopmyJsiel (1) miam dopmyJiel (I-P) mnpencrTaBJISeT:

(E)-1-((E)-4-((E) -5-rapbamoni—2- ( (1-sTmin-3-MeTmy—-1H-
nMpasoJi-5—-kapOOoHWII) UMMHO ) —2, 3—murunpo-1H-06en30 [d] uMmaa3oy-1-
min) Oyr-2-esd-1-wmn) -2- ( (1-sTmin-3-MeTui-1H-nmpaszsos—-5-
KapBOHWJI) UMMHO ) —7— ( 3—MOPQOJIMHOIIPOIIOKCHU ) =2, 3—IUTugpo—1H-

BeHzo [d]MMMOaszoJi—-5-kKapOoKkcaMn
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o o)

\WT<§__< N NH

N\> N=< 2
N

WM eTro TayTOMep;
WM eTo COJib, B UYaCTHOCTM, €TI0 (QpapMalleBTUUECKU IIpMeMIIeMas
COJIb .
B omHOM BapuaHTe OCYMeCTBJIEHUS CoeIMHeHue oO¢opMysi (I-N),
bopmysiel (I) mam QopmyJiel (I-P) HOpencTaBJIAET:
(2)-1-((E)-4-((Z2) -5-rapbamonyi—-2- ( (1-sTmia-3-MeTmji-1H-
oMpasoJi-5-kKapBOHWII) UMMHO) =2, 3—aurunpo-1H-06eH30 [d] uMmnazsos-1-
wui) 6yr-2-edH-1-wmj) -2- ( (1-smnia-3-MeTmii—- 1H-nnpasoj-5-
KapOOHWII) UMMHO ) —7— ( 3—-MOPOJIMHOIIPOIIOKCHU ) =2, 3—Oourmuapo-1H-

BeHzo [d]luMmOaszoJ-5-kKapOboKcaMnL

o
» N NH
n-N N=< i
/ﬂ\}}—< N
0

WM eT'0 TayTOMep;

WIM eTo COJIb, B UYaCTHOCTM, eT0 OQpapMalleBTUUECKU IpMUeMIIeMas
COJIb .

B omOHOM BapuaHTe OCYmMeCTBJIeHUS cCoelIMHeHUe oO¢opMmysel (I-N),
dopmyJsiel (1) miam dopmyJiel (I-P) mnpencrTaBJISeT:

(E)-1-(4- (b-kapbamomy—-2- (1-sTmi-3-MeTmii—- 1 H-nupaszoj-5-
kKapbokcaMnio) —7— (3—-MopdosmHonpornokcu) —1H-6eH30 [d] uMmmazoi—1-
ni) Oyr-2-esu-1-mi) -2- (1-sTun-3-mMeTmii—- lH-nnpasz3oJ—-5-kapbokcaM1Io) —

7-MeToKCHU—-1H-0eH30 [d]uMMumazosi-5-kapboKcaMm



WM eTro TayTOMep;

WM eTo COJib, B UYaCTHOCTM, €TI0 OQapMalleBTUUECKU IIpMeMIIeMas
COJIb .

B omHOM BapMaHTe OCYMeCTBJIEHUS CcoeIMHeHue o¢opMysi (I-N),
bopmysiel (I) mam QopmyJiel (I-P) HOpenOcTaBJIAET:

(E)-1-((E)-4-((E) -5-rapbamonyi-2- ( (1-sTmja-3-MeTmji-1H-
orpasoJi-5—-KapBOHUII) UMMHO) —7— (3-MOPOOJIMHOIPOIIOKCH ) =2, 3—IUTUIOPO~
1H-6eHz30 [d]luMmupazos-1-mi) Oyr-2-eH-1-1mj) —-2—- ( (1-sTMja-3-MeTuI—-1H-
oMpasoJi-5-kKapBOHWII) UMMHO ) —/—-MeTOKCU—2, 3—ourunpo—1H-

BeHzo [d]luMmOaszoJ-5-kKapOboKcaMnL

o 4 g:N
H,N N __&L_QLJL\
_o
/

r/\N’N\/’\o
\)HZN N f

\ N
H 2r_<LJL\
s 0

WM ero TayToMep;

WM ero COJIb, B YaCTHOCTHM, eIl'0 ¢papMaleBTHUUYeCKM IpMUeMIIieMas
COJIb .

B onHOM BapMaHTe OCYWeCTBJIEHUA CcoeluHeHUe OGopMyJiel (I-N),
dopmyJsiel (1) miam dopmyJiel (I-P) mnpencraBJISeT:

(2)-1-((E)-4-((Z2)-5-rapbamomiy—2- ( (1-sTmin-3-MeTmj—-1H-
IMpasoJi-5—KapBOHWII) UMMHO) —7— (3—-MOPOOJIMHOIIPOIIOKCHK ) =2, 3—OUTULOPO—

1H-Benuszo[d]luMmmpazos—1-mj) OyTr—-2-ed-1-mi) —2- ( (1-s1ma-3-MeTujI-1H-
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IMpasoJi-5—KapBOHWII) UMWHO ) —/—-MeTOKCU—2, 3—ourmunpo—1H-

BeHsz0 [d]MMMOaszoJi—-5-kapOoKkcaMn

(o)
H
N
HgN)kQ: >=N {\N
N )—U\
/O ©

S o
S

WM eTro TayTOMep;

WM eTro COoJib, B UYaCTHOCTM, €TI0 OQapMalleBTUUECKU IIpMeMIieMas
COJIb .

B omHOM BapMaHTe OCyMeCTBJIEHUA CcoeIMHeHue oOQopMyJsi (I-N),
bopmyJsiel (I) mam QopmyJiel (I-P) HOpencTarBJIAET:

3-(((2)-6-rapbamomii—3- ( (E) —-4- ( (Z) -5-rapbamomi—2- ( (1-sTuji—-3-
MeTuJI- 1H-inpa30J-5-KapOOHWII ) UMWHO ) = 7-MeTOKCU—2, 3—ouruapo—-1H-
Benuso [d]uMmMmupgazosi—1-mi) Oyr—2-eH-1-uj) -2- ( (1-s1mjI-3-MeTujI-1H-
oMpas3oJi-5-kKapOOoHWII) UMMHO ) —2, 3—ouruapo-1H-06eH30 [d] mMMuOa30J1-4—

WJI) OKCM) IponuiguruopopocdaT

WM ero TayToMep;

WM ero COJIb, B YaCTHOCTHM, eI'0 (¢papMaleBTUUYeCKM IpMUeMIIeMast
COJIb .

B onHOM BapMaHTe OCYWeCTBJIEHUA CcoeluHeHUe OoopMyJiel (I-N),
bopmysiel (1) wmiam ¢opmyJiel (I-P) mnpencrarBjseT:

(E)-3-((b-kapbamomn-1- (4- (5-kapbamomi—2- (1l -sTmi-3-MeTuJ—1H-

nupasoJyi-5-kapbokcammuno) - /-MeTokcu—-1H-0eH30 [d] muMmnasz3oJ—1-mj) Oy T—
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2—eH-1-my) -2- (1-sTHin-3-MeTnyi—- 1H-ntmpaszsoj-5-kapbokcammumo) —1H-

BeHz0 [d]MMMIOas30J—7-WJI) OKCH) IponuiignurmuapodocdaT

N
N |
HN S}—JE_QL’L\

WM ero TayTOMep;

WM eTro COJib, B UYaCTHOCTM, €TI0 OQapMalleBTUUECKU IIpMeMIieMas
COJIb .

B omHOM BapuaHTe OCYMeCTBJIEHUS CcoeIuMHeHue oOQopMyJsi (I-N),
bopMmyJsiel (I) mam QopmyJiel (I-P) HOpencTarBJIAgET:

NI 3-(((Z2)-6-rapbamonsi—-3- ( (E)-4-((Z) -5-xapbamomyi—2- ( (1-
BTUII-3-MeTuJI—- 1H-nrpa30ii- 5—KapBOHWIT) UMMHO ) = /—~MEeTOKCU~2, 3—OUTUIPO—
1H-Beuszo [d]uMmmupazosi—1-uj) Oyr—2-eH-1-mj) -2- ( (1-s1mja-3-MeTujI-1H-
oMpaszoJi-5-kKapOoHWII) UMMHO ) —2, 3—ourunpo-1H-06eH30 [d] mMMuOa30J1—-4 -

WJI) OKCU ) IponuigurmuopopocdaT

(o]
:
HoN
Gl oy
(o] N~
/O
) ) (\

Ho-}

HO’ \o/\/\o

(o]
a

N
N
>_N -
H,N N
H

i ero TayToOMep;,

mwin ero cojlb, B UYaCTHOCTH, €TI0 (bapMaH,eBTMT{eCKM InpruemMiIieMad
COJIb .

CoeOoMHeHMA II0 HaCTOAlleMY MBO@peTeHMIO MOT'YT COIOepXaTk OIVH
I DoJiee aCVVIMME TPMUYHEX IIEeHTPOB (Takxe Ha3bEIBaeMBIX XUMpaJIEHEIM
LI,eHTpOM), TaKMX Kak XMpaJ'H::HBIIZ aToM yIUlepoha WM XupaljlbHad -—-5S0-
I'pyIlria. CoenoMHeHMA I[1I0 HacTodlleMy MBOGpeTeHMIO, coepXxamme OIVH

I DoJiee XMPaJIBHEIX IIeHTpPORB, MOT'YT HaXOINMTBCHA B BUIOEe
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pPameMnMuyeCKMX cMmecen, cMecen IMacTepeoMepOoRr, SHaHTVOMEPHO

ofoTameHHHX CMecel, IMacTepeoMepHO oOOoTalleHHHX CMecel MJIM B BUIEe

SHaHTVMOMEPHO 2NNz OIMmacTepeOoOMepPHO UNVMCTEIX VMHIVBVIIOY aJIbHBIX
CTEepeOornM3OMEepPOB.
CTepeOXMM_T/IFI XMPaJIBEHOIT'O LIEeHTpPa, IIPUCYyTCTBYyRIEI'O B

COeIMHEHMAX II0 HacTodmeMy M300peTeHMIO, OOHUHO IIpeacTaBJieHa 3Oech
B Ha3BaHUAX COoeIMHEeHUMN u/ B IIPpUBEIeHHBX XYIMUU e CKUX
CTPYKTypax. ECIM CTepeoxXuMMMSa XUPAJLHOTO IleHTpa, IIPUCYTCTBYKIETO
B COeOMHeHMM IIO HacTodmeMy M300peTeHMI, WM B JI0OOM XUMMUUECKOM
bopmMmyJie, NOpUBeIeHHOVW 3Oech, He YyKa3aHa, To oopMyJia IpelHa3HaueHa
0JId BKJIIOUEHU A JdoTo CTepeou30oMepa u BCeX ero cMecen.
ClleDOBaTeJIbHO, HacCTofAlMee M300peTeHMe OXBaTHBAEeT BCEe  M3O0OMEPH
coenuHeHun ¢GopmyJiel (I-N), (I-P) miam (I) M MX COJIM, HE3aBUCUMO OT
TOTO, BHIOEJEHH OHM B BUIOE MHIMBUAYAJBHHX M30MEPOB, KOTOPHE, IO
CYIIECTRY, He CcoIepXaT OpyIoro Hu3oMepa (T.e. UMCTHX) WMIM B BHUIe
cMece¥ (T.e. palleMaTOB U palleMMUecKux cMeceM) . VHIUMBUOYAaJbHBMN
MB30MEep, BHIOEJIEHHHM TakKuM o0pa30M, UTO OH MNpaKTHUUEeCKM He COIEPXUT
opyroro wmsomMmepa (T. €. UMCTHM), MOXeT OHTL BHIOEJEH TaKuM
obpaz3oM, UTO INPUCYTCTByeT MeHee 10%, B UYaCTHOCTHM, MeHee IIPUMMEPHO
1%, Hampumep, MeHee 0,1% Opyroro ms3oMepa.

VHOIVBUOYaJIbHEE CTepeon30MeEPH CcoeIMHEeHU S infe) HaCTO AmeMy
N300peTeHNI0 MOXHO pasmelIMTh (MJIM CMeCHU CTepeou30MepPOoB MOTYT OHTDL
oborameHs) C MCIOJb30BaHMeM CIHoco00B, M3BECTHHX ClelMaJucTaM B
DaHHoM o6JacTu. Hamnpumep, TakKoe pasmejleHre MOXeT OHBTL BEHIIOJIHEHO
(1) oBpa3oBaHMEM IMACTEPEOM3OMEPHEIX COJIel, KOMIUJIEKCOB WM IPYIUX
MNPOU3BOIHEIX ; (2) CeJIeKTUBHOM peakuuen co CTepeonu30oMep—
crieluMdMUUEeCKyM peareHTOM, HalpuMep, O(epMeHTAaTMBHHEM OKMUCIJIeHUEM WK
BOCCTAaHOBJIEHUEM; VI (3) Ta30XUIOIKOCTHOM ANIZ) XKUIKOCTHOM
XpoMaToTpaduer B  xXUpaJbHOM  cpene, HanopuMep, Ha  XMpaJbHOM
HOCUTeJle, TakoM KaK »IMOKCHI KpeMHUSI CO CBA3AHHBEIM XUWPaJibHEM
JMUTAHIOM WJIM B IIPUCYTCTBUM XUPaJbLHOTO pPacTBOpPUTeNIS. IIOHATHO,
uTo, KoTroa XeJlaeMBI CTepeou3oMep IpeBpamaeTCcs B IpyIyio
XVMUUECKYID MOJIEKYJIYy IIOCPeICTBOM OIOHOM M3 OINMCAHHEIX BHIIE IPOLedyP
pa3znejyieHMs, TO TpedyeTcsa IOOINOJHUTeJIbHAad CTaIMa OJIS9 BHCBODOXIEHMS
xejlaeMoM  QOpMBEl. AJILTEePHATMBHO, KOHKPETHHE CTepeOoM30MEpPH MOXHO

CUHTESHPOBATE aCrMMe TpM4Ye CKMM CHMHTE30M C MCIIOJIE3OBaHMEM



114

OIITUYECKM AaKTUMBHHX pPeareHTOB, cyfCcTpaToB, KaTalu3aToOpOoB WM
pacTBOpUTeJIe WIM IIpeBpalleHMeM OIOHOTO SHaHTMOMEepa B OpyTon
acUMMe TPUUEeCKMM IIpeBpalleHreM.

Vz06peTeHre TakKxXe BKJOUaAeT pas3JIMUuHbBe OelTepupoBaHHBE (QOPME
CoOeIMHEeHMM IIO HacTodAmeMy u300peTeHMio. KaxIOuli OOCTYIIHBM aTOM
BOOOPOIAa, IIPUCOEOMHEeHHHM K aToMy yIJlepoma, MOXeT OHTL He3aBUCUMO
3aMeHeH aToMOM m»emTepusa. ClIelMaJucT B IJaHHOM o0O0JIacTM TeXHUKU
3HaeT, KaK CHUHTEe3sMPOBaThL HOelTepupoBaHHEEe (QOPMH COeOVMHEeHUM II0
HacTOoAleMY n300peTeHu. Hanpumep, O—OeTeprpOoBaHHEe o=
AMMHOKMCJIOTH  ABJIAITCH KOMMEPUYeCKM OOCTYIHBEMM WJIM MOTYT OHTH
[NOJIYUEHE  OOHUHEIMM MeTOoOaMM (cMm., HallpuMmep: Elemes Y. and
Ragnarsson, U. J. Chem. Soc., Perkin Trans., 1, 1996, 6, 537-
40) . NcrooJb30BaHMe TakKuUxX COeIMHEeHMM MOXeT of0ecCleuuTb IIoJIyUYeHM e
coenMHeHMM, B KOTOPHEX aTOM BOIOOpOIa B XMPAaJIbLHOM ILEeHTpe 3aMeHeH
aTOMOM HeVTepus. MOXHO MCIOJL30BATL OPYyTMe KOMMEPUeCKM OOCTYIIHHE
IeVTepUMpOBaHHEe MCXOIHHE BelleCTBa MOJIS IIOJIyUeHUS IelTepUPOBAaHHBX
aHaJIOTOB COeIMHeHMM II0 HacToAmeMy u300peTeHU (CM., HalpuMep,
MeTuJI-ds—aMuH, npousBoncTBa Aldrich Chemical Co., Milwaukee, WI),
WMIM ¥MX MOXHO CHMHTE3UPOBATL C MCIOJbL30BaHMEM OOBUHEX MEeTOIOB, B
KOTOPEIX VCIIOJNb 3YIOTC S oenTepUpOBaHHEE peareHTH (HampuMmep,
BOCCTAHOBJIEHMEM C MCIIOJbL30BaHMEeM IeVTepula JUTUI-aJIOMUHUS WU
BopImeTepuna HaTpusa, WIM O0OMEHOM MeTaJlJI-TaJloTeH C IIOCJenyIomMM
rameHreM D,0 MM MeTaHOJOM-ds) .

IIogxonAanme bapMalleBTHUUECKHU IpreMjIeMee CcoJin coeIMHEeHUN
dopmysier (I-N), (I-P) mium (I) MOTYT BKJIOUATE KUCIOTHO-aIOWUTHBHEE
coJu VI OCHOBHO—-aIONTUBHLEE CcoJn. 0630pH IIOOXO I AMMX
bapMalleBTUUECKM IIPpMEeMJIeMEIX CcoJie CcM. B OyoJmkauuu Berge et al.,
J. Pharm. Sci., 66: 1-19, (1977) u wMoHoTpadum P. H. Stahl u C.
G. Wermuth, Eds., Handbook of Pharmaceutical Salts: Handbook of
Pharmaceutical Salts: Properties, Selection and Use,
Weinheim/Zirich:Wiley-VCH/VHCA (2002).

Comm coemuHeHuM odopMyJiel  (IN), (IP) wmmm (I), comepxamye
OCHOBHYID aMMHOTPYIIY WM IPYTYID OCHOBHYID OYHKIMOHAJNBLHYID ITPYIINY,
MOTYT OHTL IIOJYYUeHH JIoOBM [IOOXOOAmMMM CIOCOOOM, M3BECTHEM B

OaHHOM o0B0JlacTM TexXHMKM, TaKuM kKak o0paboTka CcBOOOOHOTO OCHOBAaHUSA
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INOOXOOAMmMEN HeOpTaHUUYeCKOM WM OPTaHMUeCcKOM KUCJIOTOM. IIpuUMepH

TaKMX @apMaHeBTquCKM IIprMeMIJIEMEIX coJIe BKJIOUAT aumeTaT, aiguilaT,

ackopbar, acrnaprar, BeHszO0JICYJIBOOHAT, HeH3z0aT, kKambpopar,
KaMQOpCyJbdOoHAT (kamcuJaT) , KamnparT (mexkaHoar) , Kamnpoar
(rexcaHoarT), KanpuiatT (oxkTaHoaT) , kapboHaT, BukapboHaT,

IMHHaMaT, LIuTpaT, LIMKJIaMaT, IOoOeuuJicyJibdaT (m>cTojaT), »TaH-1,2-

oucyJsdpoHaT (3OmMcuiarT), D>TaHcyJdbdoHaT (mcuiarT), o¢opmmuaT, odyMapar

(reMudpymMapaT U T. o.), rajlakrTapartT (MmykaT) , TeHTMU3aT (2,5-
OUTUOpOKCUOeH30aT) , TJIIOKOTeITOHAaT (nymouenTatT) , TJIIOKOHAT,
TJIIOKYypOHAaT, mJyTaMaT, rayTapar, raulepodpocharT, TJIMKOJIAT,

runnypatT, ruonpobpoMmunm, TUOPOXJIOPUT (DIMTMOpoXJiopUIL M T. O.),
rMopouonun, wmMs300yTHUMpaT, JakTaT, JakTobuoHaT, JaypaT, MajearT,
MajaT, MaJIoHaT, MaHIOeJsaT, MeTaHCcyJbdoHaT (Me3wusaT), HadTaluH-
1, 5-oucynasdoHaT (Hanmagmuszwuiar) , HadTaJIMHCYJIEDOHAT (HanswuiarT) ,
HMKOTMHAT, HMTpaT, OJleaT, oOKcaJjaT, »OajlbMuTaT, I[namoaT, o¢ocohar

(oupocdoarT M T. O.), OPOINMOHAT, MNOMPOIJIyTaMaT, caauumuraTr, cebakar,

cTeapart, CyYKLMHAaT, cynsdaT, TapTparT, THOLUMaHaT, -
TOJIYOJICYJIBOOHAT (ToswmyarT) , YHIOIeluuJIeHaT, l-runpoxkcu—-2-HadToar,
2, 2-guxjiopalieTar, 2-TUIOPOKCUBRTAHCYJIbEQOHAT (Mm3eTHOHAT) , 2-

OKCOIJIyTaparT, 4-aleTaMumofeH30aT M 4-aMMHOCAJMLIMIIAT.

CoJIM PACKPHTHX COeOMHEHUM, CcoIepXalMxX KapOOKCUJIBHYI KUCJIOTY
W OIPYyTVIO KUCIIYIO OYHKIMOHAJILHYIO TPYIINY, MOYXHO IOJIYUUTE
B3aMMOIEVCTBMEM C IM[NOOXOOAMMM OCHOBaHMeM. Takasg dapMalleBTUUeCKU
npremjieMas COJIb MOXeT OHTh IIOJIYydeHa C OCHOBAaHMEM, KOTopoe

COIOEPXNT @apMaHeBTquCKM HpMeMﬂeMﬂﬁ KaTlMOH, KOTOPEE BKJIOUYAT

COJIM MeJIOUHEX MeTaJlJIOB (ocobeHHO HaTpn4d u Kaaug) , COJIM
MeJIOUHO3eMEeJIEHEX MeTaJlJIOB (ocobeHHO KRaJIbLIMA ¥ MaTHHuA), COJIM
aJIIOMMHM A u COJIM aMMOHIA, a TarXxe CcoJin, IIOJIy4YeHHEIE nus

@MSMOHOPMHGCKH IIprMeMIJIEMEIX OCHOBaHMﬂ, TaKMX Kakr TprViMe TVJIaMVH,

TPU3 TUIIaM1H, MOP®OJIMH, OIVPUIOVH, MIUIIEPUONH, NIMKOJIVH,
OMLIMVKJIOTeKCUJIaM1H, N, N'-oubeH3MJI2TUIIeHOINAaM/H, 2-
TUIPOKCUDTUIIAMUH, orc— (2-TUOPOKCUDTWUII) aMVH, TpU- (2-
TUIPOKCUBTUII) aM1H, IpOKawuH, OMOEeH3UIINUIIEPUONH,
oeruigpoadbms TUiIaMuH, N,N'-0BucnerunpoabmusTMIIaM1H, TJIIOKaMUH, N-

MeTWJITJIKaMVH, KOJIJIMIONH, XOJINH, XVIHVIH, XVHOJIVMH n OCHOBHEIE

aAMVMHOKMCJIOTE, TaKMe KaK JIM3VMH M apI'MHNVH.
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Nzo0BpeTeHne BKJIOUAET B CBOM oOBeM BCe BO3MOXHEIE
CTexXMoMeTpHuUeckKre U HecTexXroMeTpruueckre OGQOpMEI coJiey (HaopuMmep,
TUOpoOpOMUI, OUTUOPOOPOMATL, bymapar, reMupymMapaT ™M T. o.)
coemmuHeHun oGopmyJel (I-N), (I-P) wmam (I).

Korma packpeHTOe COelIMHeHVe WM eT0o COJIb HasBaHE WU
okKaszaHa W’X CTpYyKTypa, TO CJenyeT IIOHMMAaTh, UTO COeOVMHEeHUe WU
COJIb, BKJIUaAd COJbBATH (B YaCTHOCTM, IMIOPATH), MOTYT HaXOIUTbCSH
B KpUCTaJJIMUeCKMUX  dopmax, HEeKPUCTAJJIMUeCKMUX  dopMax MIM  UX
cMecsax. CoeOMHEeHMe WM COJIb, WM COJIbBATH (B YaCTHOCTM, IUIPATH)
MOTYT TaKXe IIPOABJIATE IIOJIMMOPOU3M (T. €. CIOCOOHOCTHL HaXOIUTHLCSH
B Pa3JIMUHEIX KpUCTaJIJIMue CKUX dopmax) . 2TU pPas3JIMuHEE
KpucTaJjlyinueckre OQOpMBEl OOBUHO M3BECTHH KakK «IOJMMOPQE». ClenyeT
[IOHMMAaThE, UTo n3obpeTeHUe BRJIIOUAET BCe IIOJIMMO P OB JIIOBOTO
COeOMHEHMS II0 HaCTOdlleMy MW300peTeHMI, HalpuMep, BcCe IIOJUMOPOHEE
bopMEl  JIIOOOTO  COEeOUHEeHUSd, Ha3BaHHOTO WM CTPYKTypa KOTOPOTO
rioxkasaHa, BKJIDUagd JIOOBE COJM U/WJIMU  COJIbBATEH (B 4YacTHOCTH,
TUOPATH) .

[IoMMOpPdEl MMET TOT Xe& XUMUUECKMM COoCTaB, HO OTJIMYATCI
YIIakKOBKOM, TeOMeTPHMUECKMM PAaCIOJIOXEeHMEM U OPYITUMM OIIMCAaTeJIbHEMA
CBOMCTBaAMM KPHUCTAJJIMUECKOTO TRBepIOoTO cocTosHMsa. CllefoBaTelJIbHO,
IoJMMOP®E MOTYT MMeTh pasHbe (u3ndeckue CBOMCTBa, TakMe Kak
dpopMa, IULJIOTHOCTE, TBEPIOCTL, IOedopMUPYEMOCTL, CTabMIIBHOCTE U
PaCTBOPMMOCTE . IIOJMMOPOE OOBUHO MMEKT pPas3JIMUHBEIE TOUKM IIJIaBJIEHUSI,
MK-CIIeKTpEl M PEeHTIeHOBCKME IIOPOMKOBEE IMIPaKTOTPaMME, KOTOPHE
MOTYT OHTB MCIOJBb30BAaHH OJS MIESHTUOUMKALMM. I[[OHATHO, UYTO MOXHO
MNOJIYUUTH pas3JIMUHbEE IIOJIMMOP®HI, HalpuMmep, M3MeHeHVEM I
pPeryImMpoBaHmueM YyCJIOBUM, VICIIOJE 3Y eMBIX oI
KPUCTaJIM3alKK/IIepeKPUCTaIn3alnM  CcoeOIMHeHud . [IoJIUMMOPdHEE (GOPME
MOTYT OBTE OXapaKTepM30BaHE U IUOOepeHUIUPOBAHHE C MCIOJEb30BaHMEM
pana  OOBUHHIX aHalMTUUEeCKMX MeTONOBR, BKJKUAS, He OTPaHUUMBAaACH
STUM, CIIEKTPEL PEHTTeHOBCKOM TIIOPOMKOBOM OondparuImUm (XRPD) ,
MHOpakKpacHue (MK) CHeKTpH, paMaHOBCKME CIEKTPH, IMdOepeHLIMallbHY
CKaHMPYKIYD  KaJlIopMMeTPUIO (DsSC), TEepMOTPAaBUMETPUUECKUY  aHaJu3
(TGA) ¥ sAOepHHM MaATHUTHBEIM Pe30HaHC TBepmoro Teja (SSNMR) .

CrieumaJMCcTy B IOaHHOM o00JIacTM TexXHMKM OyIeT IIOHSTHO, UYTO

(]_)apMaLLeBTMT{eCKM IIprmeMJIeMEIEe COJIBBATEL (B JacCTHOCTH, I‘I/I,HpaTBI)



117

coemuHeHuM OQopmyJiel (I-N), (I-P) mwim (I), BrJIOYaag dapMalleBTHUUECKU
IpueMJIeMBIe COJIBBATH dapMalleBTUUECKM IpMeMJIEMOM COJIM COeIMHEeHUS
bOPMY JIEL (I-N), (I-P) WJIN (1), MOTYT OOpas3oBHBATLCH, Korma
MOJIEKYJIEL PacTBOPUTENA BKJIOUYAKTCA B KPUCTAJJIMUECKYI pemeTKy BO
BpeMsa KPpUCTAaJIM3aluA . CoJILBATH MOTYT BKJIIOUATE HeBOIHHE
pacTBOPUTENM, TaKue Kak DTaHOJ, WMJIM OHM MOTYT BKJIOUATH BOIY B
KauecTBe pacTBOPUTEA, KOTOpasd BKJIOUaeTCd B KPUCTAJJIMUECKYI
pemeTKy . CoJILBATH, B KOTOPHIX BOHOa ABJSEeTCS pPacCTBOPUTEJIEM,
KOTOPHEM BKJIOUAETCS B KPUCTAJJIMUECKYID pPeleTKy, OOBUHO Ha3HBakT
«TUOPaTaMI» .

HacTosamee wm300peTeHMe BKJIOYAeT B CBOM OOBEM BCe BO3MOXHEE
CTexXMOMEeTPUUECKMEe ¥ HeCTexXMOMeTpPUUeCKMe COJIeBHe U/WiIM IT'HIOpaTHHE
bopMEI.

ColM ¥ COJIBBATH (HanpuMep, TUOPATE ¥  TUOPATH  COJIel)
coenuMHeHUM IO M300peTeHM o, KOTOphHe MNPUITOIOHH IJIS [IPMMEHEeHUS B
MeIulMHe, [IPeOCTaBJIAT COJM, B KOTOPHX IIPOTUBOMOH WJIM CBSI3aHHBM
PacCTBOPUTEJIE fABJAeTCAd OGapMalleBTUUECKM OpuemyeMbM. COJM, UMeKIye
He (dapMalleBTUMUECKM IIpHUeMJIeMEe [IPOTMBOMOHE, BXOOAT B OOBeEM
HacToAmero u300peTeHMs, HalpuMep, IJiS IIPMMEeHeHMsS B KauecTBe
IPOMEXYTOUHEX COeOMHEeHUM TIIPpUM IIOJIYUEeHMM IOPYyTUX COeIOMHEHUM IIO
N300peTeHUn.

Kak mpaBwmio, oO¢apMalleBTUUECKM IpMeMJIEMYyId COJIb MOXHO JIeI'KO
[IOJIYUUTEL, MCIOJb3YSA NOOXONAMYI KUCIIOTY WM OCHOBaHMe, UuTO OoJiblle
IOOXOOUT. IIOJIYUEeHHYID COJIb MOXHO IIOOBEPTHYTL KPUCTAJIM3ALUM WJIU
ocaxmeHMI0O U3 pacTBoOpa, WM  IOJIYUUTL  pacTuUpaHueM, M MOXHO
BHIOCJIUTL (QUIILTPOBAHMEM WM BHIIapUBaHMEM PacTBOPUTEIIA.

I[IOCKOJIbKY cCoeIMHEeHUS 1o HacToAleMy n300peTeHNo
OpenHasHayeHH OJI4 OIpUMeHeHMS B (QapMalleBTUUeCKUMX KOMIIOBUIMAX, TO
JIeTKO TIIOHAThL, UYTO KaxIoe M3 HUX IPeOlouTUTEJIbHO OOJIKHO OHTh
[IOJIYUYEeHO B IpakKTUUeCKM UMCTOM dopMe, HaIpMMep, II0 MeHbIlel Mepe,
c 60% uucrToToM, OOJee MNoOOXOomAme, II0 MeHbmel Mepe, 75% umcToTOM,
u NIpennouyTUTeJIBHO, 10 MeHLIIEeN Mepe, 85%, ele BoJiee
OpeINOoUTHUTEeNIBFHO, IO MeHbIel Mepe, 98% uUmcToTOM (% IO Macce B
pacueTe Ha ofmyl Maccy). HeumucTee IOpelapaTi COeIMHEHMM MOXHO
MCIIOJL30BATE NOJIA [oJiyueHMsa O0oJiee UMCTHEHX (OpM, MCIOJbL3YEMEIX B

@apMaueBqueCKmx KOMIIO3SUMIIMAX .
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Vz0bpeTeHrMe OXBaTHBaeT BCe I[poJieKapCTBa COeIMHEeHUM  TIO
HacTodAleMy M300peTeHUI, KOTOPHE IIPpM BBEeOeHUM PEelUIMEeHTY CIOCOOHH
ofecrneumTs (OpAMO MM ONOCPeIOBaHHO) COeIOMHEeHMe I[IO0 HacCToAleMy
n300peTeHU WM AaKTUBHHEN MeTaloJMT WM eTo O0ocCTaTok. Takue
IPOM3BOOHEE IPM3HAKLTCHA ClIelMaJucTaMM B  IOaHHOM oOjlacTu  0es
WUBJIMIIHETO BSKCIEepPVMMEHTHPOBaHMA. TeM He MeHee, I»ejlaeTCcsa CCHJIKa Ha
yKasaHusga B MoOHOTpadum Burger’'s Medicinal Chemistry and Drug
Discovery, b5th Edition, Vol 1: Principles and Practice, koTopasd
BKJIDUEHa 3OeChb IIOCPEOCTBOM CCHJIKM Ha CTeleHb YyKa3aHMsa O TaKuUx
IIPOM3BOOHEX .

CillemnyeT TakXe IIOHMMAaTh, UTO HacCToslee M300pPeTeHMe BKIOUAET
B CBOM 00BEeM BCe TayTOMepHHEe WM M3OMepHHe OGOopMEl JoOoM CcBOOOIHOM
OCHOBHOM GOpMH COeOMHEHUM IO HacTodlleMy M300peTeHMI0, a TakKXe BcCe
BO3MOXHEE CTEXMOMETPUUECKME U HeCTeXMOMEeTPpUUeCKMe COJIeBhle QOPMEL.
CoenOMHeHMsA I[I0 M300PEeTeHMK OPUTONHE B JIeUeHUM WM IPpOdUIIaKTUKE

3aBoJIeBaHUN M pPacCCTPOMCTEB, IIpPpM KOTOPHX Monynaumusa STING saBJsSeTCH

IIOJIE3HOM. Taxkue 3aboJieBaHMsag U PacCTpPOMCTBaA, OIIOCpelOBaHHHE
STING, BKJIIOUAOT BocCIiaJleHUe, aJjiepruuecKue n ayTOMMMYHHEIE
3aboJjieraHmA, VHOEKLIMOHHEE 3aboJieraHu4g, pak u rnpeinpakoBEE

3aboJieraHua. COeOMHEHMS 10 M300PEeTeHMI TaKXe IIPUTOIOHH B KauecTBe
VMMYyHOTE€HHOM KOMIIO3MUUKY WJIM BAaKLUMHHOTO albioBaHTa. CllefoBaTeJILHO,
HacTodmee M300peTeHMe OTHOCUTCHA K  Ccrnoco®y wmMomymdaumm  STING,
BKJIUAKIIEMY KOHTAKTHUPOBAHME KIIETKM C COeOMHEHMEM 10 M300peTeHUD.

OOVH acHekKT Mu300peTeHMSI OTHOCUTCH K CclIocoBaM JeueHusa WIIn
OpoduIakTUkM 3aboJieBaHuMM ¥ PacCTPOMCTB, oOlocpenoBaHHHX STING,
IPpY KOTOPHX aTOHUCTUMUeCKUM »ddexT nisa STING 4gBJISeTCS I[IOJIE3HBIM.
WimocTpaTUBHEE 3aboJieBaHug/paccTpoiCcTBa BRJIOUAT, He
OTpaHVuUMBasACEL HSTHUM, pakK, MVHOPeKUMOHHOe 3abojieBaHMe (HanpuMep,
BMYU, HBV, HCV, HPV ¥ I'PUII), BaKIVHHLEM aIbLOBaHT.

B OIOHOM BapMaHTe OCyIeCTBJIEHUSA HacTodlmee n30bpeTeHne
OTHOCUTCSH K COEeOVHEHUK II0 M300peTeHMK OJIA IIPUMMeHeHUSa B Tepalluu.
IIanHOoe wm300peTeHMe TakKXxe obecrneumMBaeT coeIMHeHMe QopMmyJiH (I-N),
(I-P) WJIN (1) UM ero dpapMalleBTUUECKM [IpUMeMIIeMyl COJIb  IJidg
nprUMeHeHU I B Tepanun. HaHHOE ns3obpeTeHNne, B YaCcTHOCTH,

oBecneurBaeT coeIMHeHMe OQopMmyJiel (I-N), (I-P) wmmm (I) wmiam ero
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bapMalleBTUUECKM  [IPUEMIIEMY COJIb oJIg  TIPVMMeHeHUSA B JIeUeHUN
3aboJyieBaHMA MJM PacCcTpPOMCTBa, olocpeloBaHHOTO STING.

Hacrosmee wn300peTeHMe Takxe oOOecClleuMBaeT COelIMHeHUVe (QOPMYyJIH
(I-N), (I-P) mmm (I) wmiam ero QapMalleBTUUYECKM [IPUEMIIEMYK COJIb IJIA
[IPVMMEeHEeHMA B KadeCTBe BaKIMHHOTO aIblBaHTa. TakumM ofpasoM, TaKxe
obecreurBaeTCcsd ¥VMMyHOT€HHad KOMIIO3MUMSA WJIM BaKIMHHHM adbBloBaHT,
BKJIOUAKIIME COeOuHeHue ¢QopmMmyJiel (I-N), (I-P) wmimm (I) wmIm ero
bapMalleBTUUECKHM IIPUEMIIEMYK COJIb.

B OOIIOJIHUTEJIbHOM BapMraHTe OCYIIECTRBJIEHUS n3obpeTeHmns
oBecrieurMBaeT KOMIIO3MUMA, CcoIOepXallad CcoeOuMHeHue o¢opmyJiel (I-N),
(I-P) nmm (I) mam ero ¢apMaleBTHUMUECKM [IpUMeMIIEMYK COJIb M OIVH WIIK
foJjlee MMMYyHOCTUMYJIMPYKIMX al'€HTOB.

B eme oOIHOM BapMaHTe OCYIeCTBJIEHUS HacTodllee U300peTeHue
OTHOCUTCH K COeIVMHEeHMID I10 M300peTeHMI0 IJIA I[IPMMEHeHMS B JIeUeHUU
saboJleBaHMsa WM pPaccTpolcTBa, orocpenoBaHHOTo STING, wu/uiam mid
IpYMeHeHMsT B KauecTBe MMMYyT'€HHOM KOMIIO3ULMM WMJIM BaKIUMHHOTO
aobioBaHTa. B ele OIOHOM BapMraHTe OCYIeCTBJIEHU A HacTodlee
nzobpeTeHrMe OTHOCHUTCHA K CcoelIMHeHM®o ¢opmyJiel (IN), (IP) wmam (I)
uiIM ero odpapMaleBTUUECKM OIpMeMJIeMOM COJM IJIS I[IPpUMEeHeHUS B
ocJyabJieHun TPpaBME VI [IOBpEeXIeHU S OpPTraHoOB, BEI3BaHHEIX
3aboJjieBaHMEM MJIM PACCTPOMCTBOM, OIloCcpemoBaHHBM STING.

N300peTeHMe TaKXe OTHOCUTCS K I[IPMMEeHEeHMI COeIMHEeHMS IIO
n300peTeHnD B IIPOM3BOACTBEe JIEKAPCTBEHHOTO CpPencTBa nOJIS JIedeHUd
3aboJjieBaHMa WJIM PacCCTpPOMCTBa, olocpemoBaHHoTo STING. UzobpeTeHUe
Takxe ofbecneuMBaeT IIPMMeHeHMNe coeauMHeHusa o¢opMmyJiel (IN), (IP) wmim
(I) maIm ero COJM, B UYaCTHOCTHM, eTo QapMalleBTHUUECKU IpreMJIeMOoMn
cou, B [IPOMU3BOIACTBE JIEKapPCTBEHHOTO cpencTBa oJsa  JedeHud
3aboJIeBaHMAa WM pPacCTpOMCTBa, ONocpeloBaHHOTO STING, HalpuMep,
3aboJIeBaHUM U PacCTPOMCTB, OIMCAHHHX 3IecCh.

Kpome Tor0o, mU300peTeHMe OOeCIeuMBaeT IIPMMeHeHMEe COelVMHEHUS
dopmyJsier (I-N), (I-P) mmm (I) MM ero COoJiM, B YacCTHOCTHM, €TI0
bapMalleBTUUECKM [IPUEMIIEMOM COJIM, B IIPOM3BOICTBEe BaKUMHE. Kpowme
TOTO, OOECIleuMBaeTCd I[IPMMeHeHMe CcoelOuMHeHusda o¢opmyJiel (IN), (IP)
i (I) win ero ¢apMalleBTHUECKM OIpMeMJIEeMOM COJIM IJIS IIPOM3BOICTBAa
VMMYyHOTEHHOM  KOMIIO3ULUM, comepxame¥  aHTUIeH WJIM aHTUTEeHHVO

KOMIIO 3UILIMIO, IOJIA JIeUeHNA Vi HpO(]_)M.HaKTI/IKI/I 3aboJIeRaHnAg. KpOMe



120

TOT'O, OOECIleuMBaeTCd I[IPpMMeHeHMe CcoelOuMHeHusda o¢opmyJiel (IN), (IP)
i (I) miIM ero odapMalleBTUUECKM IIPUEMIIEMOM COJIM B IIPOM3BOILCTEE
BaKIMHHOM KOMIIO 3ULIVN, comepxamemn aHTUT EeH VI AHTUTEHHYO
KOMIIOBULIWIK, IJIA JIeUeHUHd WU OpoQUIIakKTUKM 3aboJiIeBaHMUL.

B eme oOIHOM BapuaHTe OCYIECTBJIEHMS M300pPEeTEeHMEe OTHOCUTCSH K
criocoby JieueHusa 3abojieBaHMA WM PAaCCTPOMCTBAa, OIOCPEeIOBAaHHOTO
STING, BKJIOUAKIIEMY BBeIeHUue TepalleBTUUYEeCKHU 20PeKTUMBHOTO
KOJIMYECTBA COenOMHEHUS 1o HacTofAlleMy  M300peTEeHU YeJIOBEKY,
HyXIapleMycsa B 5TOM. B eme  OIOHOM BapMaHTe OCYIIECTBJIEHUA
n3obpeTeHme OTHOCUTCH K criocofty JleueHns 3aboJieBaHMnA VI
paccTpoMCcTRa, OIIOCPENOBAHHOTO STING, BRJIOU A EeMy BBeIOeHMe
TepalleBTUUYeCKM 50PeKTUBHOT'O KOJMUeCTBa coeluHeHud o¢opmysel (I-H),
(1) W (I-P) uiIM ero CcoJm, B UYacCTHOCTH, bapMalleBTUUYECKHA
IpreMJIeMOM COJIM, UYeJIOBEeKY, HYXIalleMyCs B STOM.

B elle OOHOM BapMaHTe OCYIECTBJIEHUSI M300peTeHMe OTHOCUTCA K
criocoby JleueHus W IpoGUIIaK TUKA 3aboJieBaHu4d, BKJIUAKIEMY
BBeOeHMe UeJIOBEeKYy, CTpalawnleMy 3abojleBaHMEM WM BOCIPUMMUMBOMY K
3abojieBaHMIO, MMMYHOTE€HHOM KOMIIO3MLMM, CcoIepXaley aHTUTeH WU
AHTUTEeHHYK KOMIIO3MIMID, W CcoeIMHeHMe ¢oopmyJiel (I-N), (I-P) wmm
(I), wnmmM ero ¢apMaleBTUUECKM IIpMeMIeMyl COJIb. B eme OIOHOM
BapMaHTe OCYIeCTRBJIeHuS wu300peTeHrMe OTHOCUTCHA K CIoco0y JeueHUs
WIY OpoduiIakTukM  3adojieBaHMuHA, BKJIOUAKIEMY BBeIOeHMe IIalMeHTy
JeJIOBEKY, CTpalawnieMy 3aboJieBaHMEM VIV BOCIIPUMMUYVIBOMY K
3aboJIeBaHMD, BaKIUMHHOM KOMITIO 3ULIUN, comepxamemn AHTUT EeH AR
AHTUTEeHHYK KOMIIO3ULIMKD, WM CcoeauHeHue QopMyJiel (I-N), (I-P) wnmm (I)
WM ero QapMalleBTUUECKM [IPUEMIIEMYK COJIb.

B eme oIHOM BapMaHTEe OCYMEeCTBJIEHUS HacTodmee M300peTeHue
OTHOCMUTCH K CoemuMHeHM©L O¢opMyJe (I-N), (I-P) wmmm (I) wmiam ero
bapMalleBTUUECKM  IpUeMIIeMOM CoJIM  OJIa  IIPVMMeHeHUA B JIeUeHUN
BOCIIaJIEHUA . B  IOONOJHUTEJNBHOM acliekTe obecnedymMBaeTcsa  CrIocob
JleueHMsa BOCIIaJIeHMs, BKJIOUAKINMM BBeIeHMe UeJIOBeKy, HyXIallmeMyCsd B
2TOM, TepaleBTUUeCKM 530QPeKTMBHOTO KOJMUeCTBa COeIMHEeHUS QOpPMYJIH
(I-N), (I-P) miuum (I) wmiau ero dapMalleBTHUECKM OIpueMJIeMOM COoJM. B
IOOIOJIHUTEJIBHOM acllekTe oOeclleuMBaeTCsd coeIuMHeHMe oQopMyJH (I-N),
(I-P) wmmm (I) wmiam ero OQapMalleBTUUYECKUM TIIpHUeMIeMasd COJIb IJIA

IIPVMMEeHEeHVA B TIIPOM3BOIOCTBE JIEKApPCTBEHHOI'O CpelCTkBa IJIA JIedeHNA
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BOCIIAJISHUSA .
B OIOHOM BapMaHTe OCylleCTBJIEHUSA HacToAmee n3obpeTeHme
OTHOCUTCH K COeIOMHeHu©n o¢opMyJel (I-N), (I-P) wmmm (I) wWMIM ero

@apMaHeBTquCKM HpMeMﬂeMOﬁ COJIN IJIA IIPMMEHEHNM A B JIeUeHNVI

aJiJIepI'muyeCKoIro 3aboJIeBaHUAg. B IOOIIOJIHMTEJIEHOM aclIleKTe
obecreunBaeTCHAd crioco® JIEUEeHNA aJlIJIepI'M4YeCrOoIro 3aboJieraHud,
BKJIIOY a0 BBeIl€cHNMEe UeJIOBEKY, HyXIOapmeMyCAd B STOM,

TepalleBTUUYECKM 530PeKTUBHOT'O KOJMUEeCTBa CcoeluHeHusd o¢opMmyJiel (I-N),
(I-P) ZNRZN (I) Ui ero GQapMalleBTMUEeCKM [IpuUeMIIeMOM CcoJM. B
OOIIOJIHUTEJIBHOM aclleKkTe oO0eclleuMBaeTCsd coeamMHeHMe oQopMyJiel (I-N),
(I-P) wmmm (I) wmim ero OdapMalleBTUUECKM IIpuemMiieMas CoOJib IOJIA
IIpMMeHeHMs B IIPOM3BOICTRBEe JIEKAPCTBEHHOTI'O CpelcTBa OJA JeueHUd
ajyiepruyeckoro 3abojieBaHuAd.

B OOHOM  BapMaHTe OCYylleCTBJIEHUSA HacTodlee n3obpeTeHMe
OTHOCHTCSA K CcoelIuMHeHM®© GQopMmyJiel (I-N), (I-P) wmimm (I) wWiam ero

CbapMaLT,eBTMLIeCKM HpMeM.J'IeMOIZ COJIMn IOJIA IIPVMMEHEHN A B JIeUeHNN

ayTOMMMYHHOTO 3aboJiIeBaHuAg . B LOOIIOJIHUTEJIEHOM acIleKTe
obecreunBaeTCH crioco® JleueHus Ay TOMMMYHHOT'O 3aboJieBaHnd,
BKJ‘IIOT«_TaIOH_U/Iﬁ BRelleHNe geJIOBeRY, HyXIOanmeMyCc4d B S5TOM,

TepaleBTHUeCKM »0PeKTHMBHOTO KOJMUEeCTBa coeluHeHra ¢(opMyJiH (I-N),
(I-P) W (1) i ero dpapMaleBTHMUECKM IIpUeMJIeMOM coJu. B
OOIIOJIHMTEJILHOM acllekTe ofOecleuMBaeTCcsd coeIuMHeHMe QopMyJH (I-N),
(I-P) wmimm (I) wmiam ero OQapMalleBTHUECKM IIpuemieMasd CoOJIb IJIA
IpMMeHeHMs B IIPOM3BOICTBE JIEKAPCTBEHHOTO CpelcTBa OJA JedeHUd
Ay TOMMMYHHOTO 3aboJIeBaHUA.

B OIOHOM BapMaHTe OCYIEeCTBJIEHUSA HacTodlmee n3obpeTeHMe
OTHOCHUTCH K CoOemMHeHu©n o¢opMyJe (I-N), (I-P) wmmm (I) wWMIM ero

(]_)apMaLLeBTMT{eCKM HpMeMHeMOIZ COJIN IJIA IIPVMMEHEHNM A B JIeUeHNI

MHPEKLIMOHHOTO 3aboJiIeBaHuAd. B LOOIIOJIHUTEJIEHOM acIleKTe
oBecrieunBaeTCA crioco® JIeueHm A MHPEKIMOHHOTO 3aboJjieraHud,
BKJIIOY a10MMM BEeIleHUE UeJIOBEKY, HYXOaKnleMyC A B 2TOM,

TepalleBTUUYECKM 30PeKTHMBHOT'O KOJMUEeCTBa CcoelMHeHMa ¢opMmyJiH (I-N),
(I-P) WU (1) Ui ero GQapMalleBTMUeCKM IIpueMJIeMOM CcoJu. B
IOOIOJIHUTEJIBHOM acllekTe oOeclleuMBaeTCsd coeIuMHeHMe oQopMyJH (I-N),
(I-P) wmmm (I) wmiam ero OQapMalleBTUUYECKUM TIIpHUeMIeMasd COJIb IJIA

IIPVMMEeHEeHVA B TIIPOM3BOIOCTBE JIEKAPCTBEHHOI'O CpelCTBa -IJIA JIedUeHNA
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VHOPEKIMOHHOTO 3aboJIeBaHuAd.

B OIOHOM BapMaHTe OCYIECTBJIEHU A HacTodlmee n3obpeTeHme
OTHOCUTCH K crnocoby JedeHusa BUU-MHOeKLUMM Yy UeJIOBEKAa BBEIEHUEM
UeJIOBEKY TepalleBTUYECKHA 5Q@PeKTUBHOTO KOJIMYECTBA COEenMHEHUSA
bopmysiel (I-N), (I-P) miam (I) mamM dapMalleBTHUECKM OIpMeMJIEMOM COJIM
ero. B oIOHOM BapMaHTe OCYHMEeCTBJIEHUS HacTodlee U300peTeHue
OTHOCUTCH K crnocoby JedeHusa BUU-uMHOeKLUUM Yy UeJIOBeKa, WMMEKIETO
VIV VIMEeKIeIro PUCK PasBUTUA MHOEeKUUM, BBeIeHMEM YeJIOBEKY
TepalleBTUUYeCKM 530PeKTUBHOT'O KOJMUeCTBa CcoeluHeHusd ¢opmyJiel (I-N),
(I-P) mmm (I) wmiam ero OdapMalleBTHUUECKM I[IpUeMIIeMOM CcoJM. B elme
OOHOM BapMaHTe OCYIeCTBJIeHMA HacTodllee M300peTeHMe OTHOCUTCHA K
Criocoby JeueHud wuHperkuuu CllMIIa y UeJiOBeKa, MMeKel'0 MHOeKLNO,
BBeIOeHUEM UeJIOBEKY TepalleBTUUYEeCKU 20beKTMBHOTO KOJIMYeCcTBa
coemmHeHusa QopmyJiel (I-N), (I-P) wmimm (I) mImM ero dapMaleBTUUECKU
IIpUeMIIEMOM COJIN.

B OIOHOM BapMaHTe OCYyIleCTBJIEHUSA HacTodlee n3obpeTeHMe
OTHOCUTCHA K CIHocoBby JedueHuda HBV-uHOpekUUM Yy UeJIOBeKa BBEeIEeHUEM
JeJIOBEeKY TepalleBTUUYEeCKHU 20PeKTUBHOTO KOoJIMuecTBa COeOMHEeHUAa
bopmysier (1), (I-P) wmim (I) wmiam ero OdapMaleBTUUECKM IIPpUMeMJIeMOM
colM. B oOoIODHOM BapMaHTe OCYIEeCTBJeHMS HacTodmee M300peTeHue
OTHOCMUTCH K crnocoby JedeHusa HBV-uHOpeKLUMM Yy UeJIOBeKa, MMEKIero
VI VIMeKmero PUCK PasBUTUA MHQEeKUnM, BBeIOeHMEM JeJIOBEeKYy
TepaleBTHUUeCKM 30PeKTHMBHOTO KOJMUEeCTBa coelrHeHra ¢(opMyJiH (I-N),
(I-P) mam (I) wmimM ero odapMalleBTUUECKM IIpPMeMJIeMOM CcoJiM. B OIHOM
BapMaHTe OCYIUEeCTBJIEHMSA HacToAdmee M300peTeHMe OTHOCUTCH K CHIocoly
JleueHud HCV-mHbeKUIMM N yeJIOBReKa BBReIeHUEM YeJIOBEKY
TepaleBTHUUYECKM 30PeKTHMBHOTO KOJMUEeCTBa coelrMHeHra ¢opMyJiH (I-N),
(I-P) mmm (I) wmim ero odapMalleBTUUECKM IIpMeMJIeMO¥V CcoJIM eIo. B
OODHOM BapMaHTe OCYIEeCTBJEeHMA HacTodmee M300peTeHMe OTHOCUTCHA K
crnocofy JeueHrsa HCV-uMHOeKUIMM Yy UYeJIOBeKa, WMEKMEeTro WM WMEKIeTo
PUCK pPasBUTUA VHOQEeKIINNA, BBEIOEHMEM  UeJIOBEKY TepaleBTUUYEeCKU
20PeKTUMBHOTO KOJMUeCTBa coeIMHeHUsa o¢opmyJiel (I-N), (I-P) wmim (I)
UIM ero dpapMalleBTUUECKM OIpMeMJIEeMOM COJIM.

B OIOHOM BapMaHTe OCYIECTBJIEHU A HacTodlmee n3obpeTeHme
OTHOCHUTCH K CIOCOOy JIedeHMsa TpPUIINa Yy UYeJIOBeKa BBEeIeHMEM UeJIOBEKY

TepaleBTUYeCKM 20OeKTMBHOTO KOJMUECTBAa CcoedOuHeHMs ooopmyJiel (I-N),
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(I-P) mam (I) wmiImM ero odapMalleBTUUECKM IOIpMeMJIeMOM CcoJiM. B oOIHOM
BapMaHTe OCYIECTBJIEHMSA HacTOdAmMee M300peTeHMe OTHOCUTCH K ClIocoby
JIeUeHusa Tpulllla y dYeJIoBeKa, WMMEKRIETOo WIM MMEKIETO PUCK pPasBUTUL
VHOQEeKIINNA, BBEIEeHUEM UeJIOBEeKY TepalleBTUUYEeCKU 20PEKTUMBHOTO
KOJIMUeCTBa COeOuHeHusa ©¢opmMmyJiel (I-N), (I-P) mmm (I) wniam ero
bapMalleBTUUECKM [IPMEeMIIEMOW COJIA.

B OIOHOM BapMaHTe OCYIIECTBJIEHUSA HacTodlmee n3obpeTeHme
OTHOCHUTCSA K CHOCOOy JieueHMS MHOEeKIMM, BH3BAHHOM MNalUJIJIOMAaBUPYCOM
(HPV) vy uJeJsioBeKa, BBEIEHMEM UeJIOBEKY TepalleBTUUeCKU 2POeKTMBHOTIO
KOJIMYeCcTBa CcoeOuHeHUsa o¢opmyJiel  (I-N), (I-P) wmim (I) wmiam ero
bapMalleBTUUECKM IIPMEMJIEMOM COJIM. B OIHOM BapMaHTe OCYIeCTBJIEHUA
HacTodAllee MU300peTeHMe OTHOCUTCHA K CIOCOo0Yy JieueHrda HPV-uHbexumm vy
yeJioBeKa, VMeKeIro NI VMeKlero PUCK PasBUTUL MHeKUIUM,
BBeIOeHUEM UeJIOBEKY TepalleBTUYEeCKU 20beKTMBHOTO KOJIMYeCcTBa
coeIMHeHMusa QopmyJiel (I-N), (I-P) wmmm (I) miImM ero dapMaleBTUUECKU
IIpUeMIIEMOM COJIN.

Kak B3IOechb UCHOJIB3YyeTCsa, TEepMMHH «pak», «HOBoOOpas3zoBaHMUE» U
«OMIYXOJIB» MUCIOJIL3YITCS B3ayMO3aMeHdeMO UM B eOMHCTBEHHOM WM
MHOXECTBEeHHOM ¢(dopMe OTHOCATCS K KJIeTKaM, KOTOpHe IOIBepIJIUCH
3JIOKaYeCTBEeHHOM TpaHchopMallMM, UTO OejlaeT MX IaTOJIOTUMUECKUMMM IJIS
opraHM3Ma XO3AMHa. [IepBMUHBEE pPaKOBHE KJIETKM MOXHO JIETKO OTJIMNUUTH
OT HEepPaKOBHX KJETOK C IIOMOINBKD XOPOIMO WM3BECTHHX MEeTOIOB, OCOOEeHHO
TUCTOJIOTHMUECKOTO MccJenoBauusa. OnpemejieHVMe pPakKoOBOM KJETKM, Kak
30eChk MCIOJBb3YETCHd, BKJIUAET HEe TOJBbKO I[IEPBUUHYID PaKOBYK KIIETKY,
HO ¥ Jobyion KIJIEeTKY, [IPOUCXONOAMYK OT IIpellleCTBEeHHMKA PaKOBOMU
KJIeTKM. OmnpelleJleHMe BKJKOUAeT MeTacTa3upylolre pPakKOoBHE KJIETKU U
KYJILTYPH 1in vitro ™ KJIeToOuHHE JIMHUM, I[IOJIYUeHHBEe U3 PaKOBHX
KJIETOK. B OTHOmMeHMe THuIla paka, KOTOPHM OOBUHO IMIPOABJISETCS B BUIE
COJIMOHOM OTIYXOJIN, TO KKJIVHUYECKU OoBHapyXrMa 9> OTIYyXOJIb
npelcTaBJIgeT OTIYXOJIb, KOTOopasd ODHapyXrBaeTCsd Ha OCHOBE&
OIIyXOJIeBOM MAaCCH; HallpuMmep, C TIIOMOWmBK TaKMX [POLEenyp, KakK
KOMIIbEIOTepHasa ToMorpadmusa (KT), MarHMTHO-pe30HaAHCHas ToMoTpadms
(MPT), peHTreHOBCKOe of0OcleloBaHMe, VYJbBTPAa3BYK WIM HaJlbllallMd IIPU
dUsUUecKoM oBOCJIeIOBaHMUM, U/MIM KOTOPHE MOTYT OHTL OOHapPyXeHH 3a
CUeT BKCIPEeCCHMM OIOHOTO WM ©OoJiee ONyXOJbCIeUUMPUUECKNUX aHTUIEHOB

B O0Opasle, oToOpaHHOM Y HalMeHTa. OOYyXOJM MOTYT I[IPeOCcTaBJIATH
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I'eMOIIOSTNUY e CKIMe (MM TeMaToJIOTMUEeCKMM WMJIM CBSA3aHHEE C KpOBbD)
OITYyXOJIN, HallprMep, 3JIOKaueCTBEeHHEIE OITYyXOJIV, IIporCXooAdmme ns

KIJIETOK KPOBM MJin VIMMY HHEIX KJIETOK, KOTOPEHE MOXHO OTHeCTU K

KaTeTopuM KKUIOIKMX  ONyXoJiel». KOHKpeTHHEe IIPMMEPH  KJIMHUUECKUX
COCTOSHMUM, OCHOBAHHEIX Ha TIeMaTOJIOTMUECKHMX OINYyXOJIfAX, BKJIOUAKT
JIEMKO3H, Takue KaK XPOHMUECKMM MMeJIOUMTAaPHBM JIeMKO3, OCTpPHM

MUEJIOUUTAPHEM JIEMKO3, XPOHUUECKUM JMMOOUMTAPHEM JIEMKO3 U OCTPEMU
JIVMOOUMTAPHEM JIEMKO3; 3JIOKaUeCTBeHHHEE OINyXOJM M3 IJlasMaTUUeCKUX
KJIETOK, TakKue Kak MHOXeCTBEeHHAad MM eJIOMa, MGUS "
MaKpOTJIOOYJIMHEMN A BasiboeHCTpeMa; JIMMOOMEL, Takue Kak
HexXOIXKMHCKasa JMMOoMa, XOIOXKMHCKasa JiMMdoMa, M TOMYy HOIHOOHOE.

Pak MOXeT IMNpeXCTaBJIAThL JIOOOM TUI paka, IIPM KOTOPOM MMEET
MECTO aHOMaJlbHOe KOJMUeCTBO OJIaCTHEX KJIETOK WM HeXejlaTeJlbHad
KJIeTOUHasd MNpoJubepallMs, WIM AOMATHOCTUPYETCS KakK I'eMaToJIOTHUYUeCKUMN
pak, BKJOUYasa Kak JMMOOMUINHEE, TaK UM MUEJIOMIOHHE 3JI0KadeCTBEeHHEHE
ONlyxOoJiM. MueJloMOHEE HOBOOOpPa30BaHMA BKJIOUAT, He OI'paHUYMBAaACH

STHUM, OCTpHﬁ MUEJIOUIHBM (MK MMGHOHMTapHHﬁ, iZnngs MMeﬂOPeHHHﬁ, Znnzi

MMeJIoBJIaC THEI) JIeVIKO?3 (HemnddepeHIMPOBAHHEM WMJIn
ordbepeHIMPOBAHHLIM) , OCTPHM IPOMUEJIOMOHEM (MM [IPOMUEJIOUUTapHBN
VI IPOMMEJIO T € HHEIM VI npoMreJIoBJIaCTHEI ) JIeMKo3, OCTPHIM
MM EeJIOMOHOULMTapPHEIM (i MM EeJIOMOHOBGJIaCTHHIM ) JenKos, OCTPHEIM
MOHOULMTapPHBM (i MOHOOGJIaCTHOM) JIeMKo3, SPUTPOJIEVKEMUN u

MeTaKapMoLUMTaAPHEM (MM MeTakKapubJlacTHHIM) JeMKo3. B COBOKYIIHOCTU
STY  JIEMKOB3E MOTYT OTHOCUTLCS K  OCTPOMY  MMUEJIOMIHOMY (nnm
MUEJIOUUTAPHOMY MM  MHMeJIOTeHHOMY ) JIeMKO3Y (AML) . MueJiouIoHBE
HOBOOOpPAa30BaHMA TaKXe BKJOUALT MUeJIONPpoJMdepaTUMBHEE PaCCTPOVCTBA
(MPD), KOTOpPHE BKJIOUAT, He OI'PaHMUMBASACL DSTHUM, XPOHUUECKUMN
MM EeJIOT€HHHM (mym MM EJIOVITHEIN ) JIeMKO3 (CML) , XPOHUYUECKUN
MUEJIOMOHOLUMTAPHEI  JIeMKO3 (CMML) , 3CCEHUMAJIBHY®  TPOMOOLMUTEMUIO
(mmn  TpoMOOUMTO3) M  MCTHMHHVYID IIOJIMLUIMTEMUIO (PCV) . MuyeJiounoHbBE
HOBoOOOpas30OBaHUA TaKxXe BKJIOUAT MMEJIO AU CILIIa BUI0 (nnm

MMEJIOOMUCIJIACTUYECKUM CUHOPOM MM MDS), KOTOPHE MOTYT YIIOMMHATECSH

Kak peodpakTepHas aHemmsa (RA), pebpakTepHad aHeMMsa C U3OHTKOM
OJIacTOR (RAEB) wu pedpakTepHad aHeMMsad C M30HTKOM OJlacTOB C
TpaHcdopMaumen (RAEBRT); a Takxe wmmenodpudpos (MFS) ¢ wmam 0BOes

arHOTEeHHOM MMeJIOMIHOM MeTallJla3WM.
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TemononTHMUEeCKUE 3JI0OKaueCTBEeHHEE Oy XOJIN Takxe BKJIIOUAIT
JIMMOOUIOHEIE HOBOOOpPAa30BaHMA, KOTOPHE MOTYT IIopaXaThb JUMbpaTHUUeCKUe
Y'3JIHI, ceJIe3eHKY, KOCTHHEM  MO3T, nepubepruecKkyin KpPOBL  U/WIK
DKCTpaHoOaJIbHEle objacTu. JIMMOOMIOHEIE HOBOOOpAa30BaHMA BKJIOUAKT B-
KJIETOUHEIE HOBOOOpPAa30BaHMA, KOTOPHE BKJKOUAKT, He OI'pPaHMUMBAACH
2TUM, B-KJIeTOUHHE HeXOIXKKMHCKMe JuMpoMe (B-NHL). B-NHL MOTyT
OBITH MHOOJIEHTHEMU (nm HU3BKOM CTelleHur 3JIOKAUYEeCTBEHHOCTH) ,
IPOMEXYTOUHOM CTeleHM 3JI0OKaueCTBEHHOCTM (MM aTrpecCUBHHEE) WU
BHICOKOM CTelleHun 3JIOKAQUECTBEeHHOCTHA (oueHb arpeCCHUBHHE) .
VHOoJieHTHEEe B-KJIETOUHBEE JIMMOOME BKJIOUAKRT QOJJIMKYJIIAPHYID JIMMOOMY
(FL); wMaayno JuMmpoumMTapHy JmuMmpomy (SLL); JamMOoMy MapIMHAJIBEHOMU
30OHEH (MzZL), BKJIOUA A HOIAaJIbHYIO MzL, SKCTPpaHOIaJIbHYIO MzL,
cejle3eHOUHYK MZL M ceJjile3eHOUHy MZL C BOPCHMHUATHEIMU JIMMOOLUMUTAMU;
JIMMQOIIJIa3MaTUUECKYID  JIMMOMY (LPL) ; u  JuMboOMEL ¢ JIMMOOMIHOM
TKaHbIO, AaCCOLUMMPOBAHHOM CO CJOM3UCTEMMU (MALT MM SKCTPaHOIAJLHYIO
JIMMOOMY MapI'MHAaJIbLHOM 30HH) . B-NHL IIPOMEXY TOUHOM CTelleHU

3JI0KAYEeCTBEHHOCTHM BKJIOUAT MAaHTUMHOKJIETOUHYID JuMbpoMy (MCL) c miIm

Bes JerKo3a, IOy 3HVYIO KPYIIHOKJIETOUHYIO JInMOoOMy (DLBCL),
QOINIUKYIIAPHYD  KPYIIHOKJIETOUHYK  JIMMOOMY (cragum 3 wiam  3B) "
IIePBUUHYID MeIMacTHUHaJIbHY JuMdoMy (PML). B-NHL BLICOKOWM CTeIleHU
3JI0KAYeCTBEHHOCTHU BKJIIOUAIOT JuMmMpoMy - Beprurra (BL), BepkurTa

NOOOOHYK JIMMOOMY, MEJIKOKJIETOUHYID JIMMPOMY C IIepeCeUeHHBEIMU AOpaMiu
(SNCCL) u JIMMPOBIIaCTHYIIO JIMMPOMY . Ipyrue B-NHL BKJIIOUAIOT
VMMYHOOBJIaCTHY JMMOOMY (MM MMMYyHOILIMTOMY), IEepPBUUYHYD 320QY3MOHHY
JuMmpoMy, BUU-accolMMpOBaHHHE (MM CBsA3aHHHEe co ClMIoMm) JIMMOOME M
MNOCTTPAHCIUJIAHTALIMOHHOEe JIMMbonposiMpepaTUBHOe 3abojieBaHMe (PTLD)
UM  JIuMdoMy . B-KIIeTOUHHE HOBOOOpa30BaHMA Takke BKJKOUAKLT, He
OTPaHVUMBAaACE DTHUM, XPOHUUECKUM  JIMMOOLUMTAPHEIM  JIEMKO3 (CLL),
opoJuMpoIMTapHEM Jletike3 (PLL), MakpoIJio®yJuMHeMMIO BajbIeHCcTpeMa
(WM) , BOJIOCATOKJIE TOUHLIMA JIEMKO?3 (HCL) , JIEMKO3 nu3 BOJILIMX
TPaHyJIAPHEX JIMMOOLIUTOB (LGL), OCTPHIM JIMMOP OO HEIN (i
JIMMOOLMTAPHEM WM JUMOOOJIACTHEIM) Jelko3 u ©0oJjes3Hb KacTelbMaHa.
NHL MoXxeT TaKXe BKJIOUATE T-KJIETOUHHE HEeXOIXKMHCKME JIMMPOME (T-—
NHL) , KOTOpPHE BKJIOUAKT, He OTpPaHUUMBAaACD STUM, T-KJIETOUHYD
HEXOMXKKMHCKYK HeCeUuMOUUUPOBaHHYy® JuMpoMy (NOS), mnepudpepuueckKyn

T-KIJIETOUHYD JINMOOMY (PTCL), aHarJIaCTUUeCKYIO KPYIIHOKJIETOUHYIO
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JINMOOMY (ALCL), AHIMOMMMYHOBJIaCTHOE JIMMOOUIOHOE PacCcTpPOMCTBO
(AILD), NK/T-xjeTouHas JuMmdoMa HasaJLHOTO TUIA, ramMMma/meJsibTa
JIMMPOMyY, KOXHYK T-KJIETOUHYKL JMMOOMY, TIPUOKOBEE MUKOSBE M CHHIPOM
Cezapu.

TeMOnoO®TUUECKME 3JIOKAUYECTBEHHHE 3JI0KaueCTBEeHHEEe Takxe
BKJIOUAKT JIMMOOMYy (MIIM O6oJie3HBb) XOIKKMHa, B TOM UYMCJEe KJIaCCUUYECKYIO
JuMpoMy XOIKKMHa, CKJIEPO3UPYHIYK HOIOYJIAPHYIR JMUMOOMY XOIXKKMHA,
CMENaHHO-KJIETOUHYK JIMMOOMY XOIXKKMHa, JUMOOUMTapHYy® JuMdpomy (LP)
XOOXKMHa, HOOYJAPHYIRD JUMOOMY XOIKKMHa U JMMOoMy XOIDKKMHAa C
MCTOIEeHNEM JIMMQOLIMTORB . TeMmoniosTHUECKME 3JI0KaueCTBEeHHEE
3aboJieBaHMA TaKXe BKJIUAT 3aboJieBaHUSa WM OIIYyXOJIM, CBS3aHHHEE C
aHOoMaJIbHOM npoaubepalmnemn [Jla3sMaTUudeCKMX KJIETOK, Takue Kak
MHOXeCTBeHHasa MueJioMa (MM), BkJouUasda TJjenmylo MM, MOHOKJIOHAJBbHYIO
raMManaTHio  HeOolpeleJIeHHOTO (MIM  HEeM3BECTHOI'O WMJIM  HesCHOTO)
XaapkKTepa (MGUS) , [1JIa 3MOLIMTOMY (kOCTHYIO, DKCTpaMenyJUJIAPHYD) ,
JIMMPOTILJIa3MaTUUIE CKYI JIMMOOMY (LPL), MaKpOIJIOOYJIMHEMNIO
BanesoeHCcTpeMa, IJIa3MOKJIETOUHEM JIEeMKO3 U TIIePBUUHHBM  aMUJIOMOO3
(AL) . TeMomnonTHUUECKMUE 3JI0KaueCTBEHHEE OIIyXOJIM  MOTYT TakKxe
BKJIIOUATH opyrue OIIyXOJIN, comepxamme OOIOJIHUTEJIbHEE
TeMOIIORTHUUECKMEe KJIeTKM, B TOM UMCJe, IIOJUMOPOHOSIEPHHE JIeMKOLMTEH
(i HeMTPOWIIH) , aso0QmIIE, 303UHODMIIEL, OeHIPUTHEE KJIETKU,
TPOMOOLMTH, DPUTPOLUTE M eCTeCTBEHHHE KWJIJIEPHBEEe KJIeTKM. TKaHu,
KOTOPHE BKJKOUAKT I'eMOIIO3TUUEeCKMe KJIeTKM, VYIOMAHYTHEe 3IeChb Kak
K TKaHMU I'eMaTOoIIORTUUEeCKUX KJIETOKY», BKJIIOU AT KOCTHEIM MO3T';

HepM@equeCKym KPOBE,; THUMYyC,; U nepm@epmquKme HMM@OMEHH@ TKaHM1,

TakKMe KaK ceJle3eHKa, JuMpaTHMuecKre y3JIH, JuMOOMIHEE  TKaHHU,
CBS'3aHHEE c CIIN3UCTOMN 0B0JIOUKOM (Takue Kak CBA3aHHEE C
KUIMeUYHUKOM JIMMOOMOHEIE TKaHM), MMHIAJMHE, [IeMepOBH OJAMKU U
JIMMPOMIOHEIE TKaHMU, CBA3aHHEE C IOPYI'MM CJM3UCTEMHY, HalprMep,

OPOHXMAJIEHEIMM BHCTUIIKAMMA .

B OIOHOM BapMaHTe OCYIEeCTBJIEHUSA HacTodlmee n3obpeTeHme
OTHOCMUTCH K COeIOMHeHu©n o¢opMyJe (I-N), (I-P) wmmm (I) wmam ero
bapMalleBTUUECKM IIPpMeMJIIeMOV COJIM IJIS I[IPMMeHeHMs B JieueHUM paka U
IpelpakKoBHX 3abojieBaHUM. B IONOJHUTEJILHOM aclekTe obecleunBaeTCH
crioco® JedueHMA paka M I[OpeldpakKoBHX 3abojeBaHUM, BKJIIOY A0

BBeIIcHNME UeJIOBEKY, HyXIDOaprmmeMy CAd B STOM, TepalleBTUYEeCKM
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20PeKTMBHOTO KOJMUeCTBa coeIMHeHUsa o¢opmyJsiel (I-N), (I-P) wmim (I)
Ui ero dapMaleBTUUECKM [IPUEMIIEMOM  COJIM. B IOONOJIHMTEJILEHOM
acriekTe obecneuyMpBaeTCsa CoOelOMHeHue o¢QopmyJiel (I-N), (I-P) wmmm (I)

Wiy ero GQapMalleBTUMUECKM IIpMeMJIeMas COJIb IOJIS I[IPUMEeHeHUS B
INPOMU3BOLOCTEE JIEKapCTBEHHOTO CpeIncTBa oJIs JleueHms paka u
IpelpakKoBHX 3abdoJieBaHUM.

K uumciy CBA3aHHHX C ayTOMMMYyHHEIMM 3a00JIeBaAHMAMM OTHOCSATCH,
He oOT'paHMUMBasAcCk 2TuM, STING-acCOUMMPOBAHHEM BAaCKYJMT C HadaJloM
B MJIaleHUeCKOM BoO3pacTe (SAVI), cuHipoMm AMkapou-I'yTbepeca (AGS),
OBHOOJIEHHYK BOJIUAaHKY, aTaKCHU-TeJIeaHTUMBKTa3Mw (MM CHUHOpOM Jlyu-—
Bap), peTHMHaJBHYI BAaCKyJIONaATHIO C LepebpallbHOW JeMKOoIMCTpodmren
(RCVL), CHUCTEMHY KpacHyl BOJIUaHKY (SLE), KOXHYK  BOJIUAaHKY,
BOJIUAHOUHEIN HedpuT, rncopmas, caxapHHI omnader, BKJIOUA A
VMHCYJIMH3aBUCHUMEIM CcaxapHblM Ouader (IDDM), I»OepMaTOMMOBUT, BUU-
MHeKUMSA, BEI3BaHHAaAg BMPYCOM MMMYyHOOedULUTa  UYeJlIoBeKa, crmno,
IIOJMMMOBUT, CUCTEMHHM CKJIepo3 (CcrjaepolepMui) ¥ cuHIpoM IlleTrpeHa
(SS), pPeBMaAaTOMOHHEM apTPUT, IICOPMATUUECKMUM apTpUT, IOJIUaAPTPUT,
MMACTEeHMK  I'pPaBuUC, Y3EJIKOBEM  [IOJIMaApTEePUNUT, BaCKyJIUT, KOXHEI/
BaCKyJIMUT, BaCKyJIUT, aCCOUUNPOBAaHHLIM c AHTUHENTPO OMIIL HEIMM
LUMTOIJIa3MaTHUUeCKUMA aHTUTeJIaMI, OyprIypy MennevHa-I'eHoxa,
ay TOMMMY HHEIV renaTmuT, [IePBUUHLIM CRJIEPO 3UP YOI XOJIAHTUT,
TpPaHyJIEMATO3 BereHepa, MUKPOCKOIIMUECKUIM  [IOJIMAaHIUUT, BoJIe3Hb
BexuerTa, CIOOHIOIMJIUT, TUTAHTOKJIETOUHEM apPTEepPUnT, PeBMaTUUYECKYIO
IIOJIMMHUAJITHIO, beHOMeH PeliHo, IePBUYHEIM BUIIM AP HEI LUPPO3,
[IePBUUHLEM AaHIMHUT I[OPpU MUKPOCKOIMUECKOM IIOJMAaHTUTe LieHTpaJbHOM
HEepPBHOWM CHUCTEMH, HepoMMEeJIUT 3SPUTeJILHOTO HepBa WM CMellaHHoe
3abojieBaHMe COeIMHUTEJILHOM TKaHU.

BocmnajieHue mnOpelcTaBjgeT cobo¥ TPYINY COCYIUCTHX, KJIETOUHEIX
u HEBPOJIOTUUECKHUX peakumm Ha TpaBMy . BocniasjeHue MOXHO
oxXapaKTepM30BaTh KaK MUIpaluil BOCIaJMTEJIbHBEIX KJIEeTOK, TaKMxX Kak
MOHOILIMTE, HEeUTPOOMIIH ¥ TPaHyJIOLUMTH, B TKaHM. OOBUHO D2TO CBA3aHO
CO CHMXeHMeM QYyHKIMM BSHIOTeJMallbHOTO Oapbepa M OTEeKOM B TKaHAX.
BocrniajleHre  MOXHO  pPas3delIuTh OCTpOe WM XPOHUUeCKOoe. OcTpoe
BOCIIaJIeHMe TIPelCTaBJIAeT I[epBOHaYaJIbHYKR pPeaKLUuK OoOplaHuM3Ma Ha
BpEeOHEE CTUMYJIEL M Pa3BMBAaeTCHa 3a CUEeT yBeJIMUeHMS MUTPalrM I1JIa3MBl

M JIeVKOLMTOR M3 KPOBM B IIOBPEXIEeHHEE TKaHM. Kackano OMOXMMUUECKUX
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COBHITHM  pPaCHpOCTPaHseTCd WM CO3PeBaeT BOCIAJUTEJILHELI OTBEeT,
BRJIDUAKMNMY MECTHYI COCYIMCTYI CUCTEeMY, MMMYyHHYID CHUCTeMy MU
PARJIMYHEIE KJIETKM B IIOBPEXIEHHOM TKaHM. [JIMTeJIbHOe BOCIlaJIeHue,
MB3BECTHOE Kak XPOHUYECKOE BOCIIAJIEHNE, IPVMBOOUT K
NporpeccUupynmeMy CIBUI'Y B THIIe KJIETOK, KOTOPHE I[IPUCYTCTBYIOT B
MeCcTe BOCIHaJIeHMSa, U XapaKTepu3yeTCs OINHOBPEMEHHEM paspyIleHMeM U
3aXMBJIEHMEM TKaHM M3 BOCIAJIMUTEJILHOTO IIpollecca.

Korma BoOCHajJleHMe MMeeT MeCTO B BMIe KOMIOHEHTa MMMYyHHOTO
OTBeTa Ha MHOeKUMIO MJIM B BUIE OCTPOT'O OTBeTa Ha TpaBMy, TO OHO
MOXeT OBTH IIOJIE3HBEIM M, Kak I[IpaBUJIO, caMooTpaHnumpaeTcsa. OOHAKO
BOCIIaJIeHMEe MOXeT OHTL IIaTOJJOTMUECKMM IIPY Pa3JIMUHBX COCTOSHMAX.
STO BKJOUYaAET TeHepaluMuio M3OHTOUHOM BOCIAJUTEJLHOM peaKluM B OTBET
Ha MHOEeKUMOHHEIE AaTeHTH, UYTO MOXeT IIPUBECTM K 3BHAUUTEJLHOMY
IIOBPEXIEeHUID OPTaHOB M JeTalJlbHOMY MCXOOy (HalpuMmep, IIpK Ccelcuce).
Bojlee TOTo0o, XpPOHMUECKOe BOCIajleHMe, KakK MIpaBWJIO, BpemHO U
ABRJISETCH IPUUMHON MHOT OUMCJIE HHEIX XPOHUUECKUX 3aboJieBaHuM,
BHIBHBAA TsXKeJEe UM HeoOpaTUMMBE I[IOBPEeXOeHMS TKaHeM. Ilpu Takux
COCTOSHMAX MMMYHHBM OTBEeT YacCTO HalpaBJeH TIIPOTUB COCTBEHHEX
TKaHer (ayToOMMMYyHMUTET), XOTS XPOHMUECKMEe pPeaKLUMM Ha MHOPOIOHHE
O0BBEeKTH TakKXe MOTYT NPUMBECTM K IIOBPEXIeHMI0 COOCTBEHHHX TKaHel.

TakuM o0Opas3oM, LeJbld IPOTHMBOBOCHIAJIMTEJILHOM TepaluM SBJISeTCH
ocylaBJjieHMe IIpollecca BOCIAaJIeHMd, IIoIaBJIeHME ayTOMMMYyHMTEeTa, KoTrda
OH IMIPMCYTCTBYeT, oJsa ofecleueHrsS OQMU3UOJOTUMUECKOTO IIpollecca WK
3aXMBJIEHMS M BOCCTAHOBJIEHMS TKaHEN.

CoeOMHEHMS II0 HaCTOAmeMy M300peTeHMI MOXHO MCIIOJNIL30BATH IJIS
JIeueHMsa BOCIaJleHMs JiofoM TKaHM M opraHa B OpraHu3Me, B TOM UMCJe
BOCIIAJIEHMS  CKeJIETHO-MBIIEYHOTO  alapara, BOCIIAJIEHMS  COCYIOB,
BOCIIAJIEHN E OPT'aHOB HEePBHOM CUCTEMEH, BOCIIAJIEHUSA OPT'aHOB
XKEeJIYOOUHO-KMIIEUHOM CUCTEMEl, BOCIIAJIEHMS IJla3a, BOCIAJIEHMS OPIaHOB
PENpOOyKTUBHOM CHCTEMH, a TaKXe IPpYyIMX BMIOB BOCHaJIeHUHd, IIPUMEPH
KOTOPEIX IIPMUBEIOEHE HIXE.

BocrniajleHMe CKeJIETHO-MHIIEUYHOT'O allapaTa OTHOCHUTCS K JIodoMy
BOCIIAJIMTEJIE HOMY COCTO STHUIO CKeJIE THO-MHIIEeUYHOM CUCTEMEI, B
YAaCTHOCTHM, K 3abojeBaHMAM, IIOoPaXaomMM CYCTAaBH CKeJleTa, BKJOUas
CYyCTaBH PYKM, B3alfaCcTbsg, JOKTHA, IJleda, UYeJIoCTU, IIO0O3BOHOUHMKA,

mewu, ©OeIpa, KoJeHa, JOIEKKM U CTONH, U 3adojIeBaHMaM, IOPpaXallMM



129

TKaHU, COENMHAKIIME MBI C KOCTAMMU, TaKVMMM KaK CYXOXUJIMA.
[lpyMepH BOCIIAJIEHMA CKEJIETHO-MBIIEYHOT'O allllapaTa, KOTOPHE MOXHO
JIEUMTL C IIOMOWbLI COeOIMHEeHMM II0 Hu300peTeHMu, BKJOUAT apTpuT (B
TOM umcie, HalpuMep, OCTeOoapTpPUT, PeBMaTOUIHEIN apTpuT,
IcopruaTudecKumn apTpuT, AHKWJIO 3UP YU CIIOHIWJINT, OCTPHIM u
XPOHUUECKUN MHOPEeKIMOHHENM apTPUT, apTPUT, CBA3aHHHM C OHOOarpol u
ICeBOOIONAaTrpPOoM, ¥ OBEHWUJILHENM UWIMONATUUYECKUM apTpUT), TEeHIOHUT,
CUMHOBUT, TEHOCUMHOBUT, Oypcur, dmUbpo3UT (pmbpoMmasITug) ,
DIUKOHIWUIIUT, MMO3UT n OCTeuT (BrJIIIOUA S, HalprMep, BoJIe3Hb
IlemxeTa, OCTeMT JIOOKOBOM KOCTU U QUOPO3HO-KMUCTOS3HHEM OCTEUT) .

BocmnajieHue 1Jla3 OTHOCUTCHA K BOCHAJIEHMIO JOOM CTPYKTYPEH
Jjlasa, BRJOUasa IJla3Hble BekKM. lIpMMephl BOCIaJIeHMd IJlas, KOTOPHe
MOXHO JI€UUTh COEeOMHEHMAMM I[I0 M300peTeHMo, BKJKUAKRT OJjedapur,
Biedpapoxanas, KOHBIOHKTUBUT, OakproaleHUT, KepaTur, Cyxom
KEepPaTOKOHBIOHKTUBUT (CUMHIPOM CyXOT'O IJlasa), CKIEPUT, TpHUxXMas U
YBEeUuT.

[TprMepr BOCHAJUTEJILHOTO 3ab0JIeBaHud HepBHOM CUCTEMEHL,

KOTOPEIE MOXHO JIEUNTb COeIIVMHEeHM AMN 10 n300peTeHND, BKJIIOY AT

SHUebasnT, CUHIOPOM T'uieHa-Bappe, MEHUHTIUT, HeMPOMMO TOHUIO,
HapKOJIeIICHo, pacceaHHBM CKJIEpO3, MUEJIUT, BaCKYyJIUT IHC nu
MM30dPEHN.

[TprMepE BOCHAJUTEJILHOTO 3ab0JieBaHnd CcoCcyanucToOM VI

JIuMGaTUUeCKOM CUCTEeME, KOTOPHEE MOXHO JIEUUMTL COeIMHEHMSIMM IIO
M300peTeHNO, BKIUAKT aTepOoCKIIep0o3, apTpuT, OGaeduT, BaACKYJIUT U
JIMMPAaHTUT .

[IpuMepH BOCIHaJUTEJILHEX 3adoJieBaHuM OpTaHOB IIMIeBapUTeJIbLHOM
CHUCTEMEI, KOTOPHE MOXHO JIEUMTH COeOMHEHMIMM TII0 U300peTeHNo,
BKJIIOUAKT XOJIAHTUT, XOJIEUUCTUT, DHTEPUT, DHTEPOKOJIUT, TaCTpPUT,
TaCTPOBHTEPUT, BOCHaJIMTEeJLHOe 3aboJieBaHMEe KMIIeUHMKa (HalpuMep,
BoJsie3HL KpoHa M A3BeHHHM KOJUT), WJIEUT U IPOKTUT.

[IpuMepH BOCHaJUTEJILHEX 3aboJieBaHuM PelNpoOyKTUBHOWM CUCTEME,
KOTOPHE MOXHO JIEUMTHL COEOMHEHUAMM TII0 U300peTeHUn, BKJIIOUAIT
LIEepPBULNUT, XOPUOaMHUOHUT, SHIOOMETPUT, SOUOUOVIMUT, oMbaJsnuT,
00QOPUT, OPXUT, CaJLIMHIUT, TydDooBapualbHHM abcliecc, YpPeTpuT,
BaI'MHUT, BYJILBUT UM BYJIBBOIOVHMUD.

CoenoVHeHMA I1I0 HacCTodlleMy MBO@peTeHMD MOXHO MCIIOJIE30BATE IJIA
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JeueHMn A ay TOMMMY HHEIX COCTOSHUN, VIMEMMX BOCIIAJIMTeJIbL HEI
KOMIIOHEHT . Takme COCTOSAHMA BKJIOUAKT OCTPYIO INOOYSHYD
TeHepaJIM30BaHHYK  aJIoTelyo, BoJjiesHs bexuera, toJjiesHs llaraca,

STING-aCCOUMMPOBAHHHY BaCKYJMT C HadaJiloM B MJIaIeHUeCKOM BO3pacTe

(SAVI), cuHOpoM A¥Vkapiu-I'yTbepeca (AGS), 03HOOJeHHYI BOJIUAHKY,
ATaKCUO-TeJIeaHTUBKTa 31 (rm cuHopoM  Jlyu-Bap), PeTHUHAJILHYI
BaCKYyJIOIIa TUI C lepebpaJibHOM  JIEMKOOUCTPObMen (RCVL), ANCA-
aCCOUMMPOBAaHHEIN BaCKyJUT, CHMHIPOM XPOHUUECKOM YyCTaJloCTH,
o1CayTOHOMMID, SHUIedaJIOMUEIIUT, aHKWJIO 3UP YU CHOHOWIIUT,
arJlacTUYeckKyln aHeMMo, CyHNIypPaTUBHEM IUAOPaOeHUT, ay TOMMMY HHEI

TernaTuT, ayTOMMMYyHHEM OOQOPMUT, LeJMrakuio, O00Jie3Hb KpoHa, CcaxapHHM
nmaGeT THUIIA l, TUTaHTOKJIE TOUHHMN aprepmunT, CHMHIOIPOM IWﬂHvaepa,
BoJiesHr I'paBe, cuUHOPOM IuMeHa-Bappe, ©0o0Jie3Hb XamMMOTO, MIYPIYPRY
Mlenjyerna-I'eHoxa, DoJIe3HB Kapacaku, KpacHYI BOJIUAHKY,
MUKPOCKOIUUECKUY KOJIUT, MUKPOCKOIMUECKHUM IIOJMAPTEPUUT, CMelaHHY
BoJiesHb COEeOMHUTEJILHOM  TKaHU, paccesHHBM CKJIEPO3, MHACTEeHU
TpaBUC, OICOKJIOHYC—MMOKJIOHYC CHHIOPOM, HEBPUT 3PUTEJILHOTO HepBa,

aTpodnueckyn (opMy THPEOUOMTa, IeMPUIryc, Y3eJIKOBHM IIOJIMAPTEePUMnT,

IOJIMMMUAJITHIO, PEeBMaTOMIHEIL  apTPHUT, BoJyiesHL  PenTepa, CUHIOPOM
IlerpeHa, BUCOUHBI apTEepPMMT, TI'PaHYJIEMAaTO3 BeTreHepa, TeIJIOBY
AYTOMMMYHHYID TeMOJIMTHMUECKYID aHeMuo, MHTePCTUIMAJILHEN  LUCTHUT,
BoJIe3Hb JlariMa, Mopbdero, ricopmuas, capkomumos, CKJIEPOIEPMHIO,

SI3BEHHEIM KOJUT UM BUTUIIUIO.

CoenMHeHMs II0 HaCTOoAmleMy M300peTeHMI MOXHO MCIIOJIbL30BATH IJIS
JeueHrsa 3adoJieBaHUM TUIEPUYBCTBUTEJILHOCTHM,  OIOCPEeIOBAHHEIX T-
KJIeTKaMM{, MMellNMX BOCHAJUTEJILHBEM KOMIOHEeHT. Takue COCTOSHUSA
BKJIOUAIT KOHTAKTHYID TUIEPUYBCTBUTEJILHOCTL, KOHTAKTHHEIM OEepPMaTUT
(B TOM uUMCJIe BHB3BaHHHM AIOOBUTHM ILJIONOM) , YTUKAPUIO,  KOXHHE
ajiaepruun, pecnMpaTopHHE aJepITumn (cenHy®O JIMXOopPanKy,
aJJIepTUUYECKUM PUHUT) U TJIOTEHOBYID SHTEepOolaTHUMi (LejMakuio) .

EPYPMG BOCIIaJIMTeJIbEHEIE COCTOAHMA, KOTOPEHE MOXHO JIEUNVThb

COeIMHEHMAMM IO HacTodmeMy M300peTeHMo, BKJIOYAT, HAIpMUMep,
anneHomInT, oIepMaTUT, IepMaTOMMO3UT, SHOOKAPONUT, dubposuT,
TUHTUBUT, TJIOCCUT, TenaTuT, CYNINYPATUBHEY THUIPAILEHUT, MWPUT,

JlapvHrmr, MacTuUT, MWUOKapINUT, He@pMT, oTmT, IIaHKpeaTMUT, IIapoTUT,

InepmMrapinT, IIepMTOHNUT, @apMHPMT, IJjieppmT, IIHEBMOHWMT, IIpOoCTaTUT,
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nveJjioHedpUuT M CTOMaTHUT, OTTOpPXeHMe  TpaHCILJIaHTaTa (BrIIOUA A
OTTOPXEHME TpaHCIJIaHTaTa OpPraHOB, TaKMxX KakK IIOUKM, IIedeHb,
cepInle, JeTlKMe, I[IOIKeJyHOUYHAas XeJjie3a (HalpuMmep, KIJIEeTKM OCTPOBKOB
JlaHTepraHca), KOCTHHM MO3T, POTOBMIEA, KOXHHEE aJIJIOTPaHCIIJIaHTaTH,
KOXHEE TOMOTPAaHCIIJIaHTaTH u KCeHOTpPaHCIJIaHTaTH CEePIeYHOTO
KJlallaHa, CHBOPOTOUYHasA OOJIe3Hb U CHMHIOPOM TpPaHCIJIaHTaT [IPOTUB
X03sMHAa), OCTPHM I[aHKpeaTUT, XPOHUUECKMM I[IaHKpeaTUT, OCTPHHN
pecnmMpaTOpHHN OVCTPEeCC—CUHOPOM, cuHnopoM  Cesapwu, BPOXIEHHYIO
TUIIepIJIa3nio HaOlOUeUHMKOB, I[IOOOCTPHEM THUPEOUAUT, IUIepKaJbLUEMND,
CBA3aHHYK CO  3JIOKAYeCTBEHHOM  OIIYXOJIBI, nempuryc, OyJIJie 3HBIN
Teplie TMOOPMHEIN oepMaTUT, T SIKEJIYIO MyJIb TUOOPMHYIO SPUTEMY,
5KCOOJIMaTUBHEI  OepMaTUT, ceDOOpeVHEIT  IepMaTuUT, CE30HHEM WU
KPYTUIOT O OUUHEIM aJJieprudecKun PUHUT, BPOHXMAJIbHYI acTMy,
KOHTAaKTHHMN oepMaTuT, aTonnYueCKUM oepMaTuT, pearumnu
TUIIEPUYBCTBUTEJILHOCTY K JIeKapCTBEeHHHM IIpellapaTaM, aJlJlepITndecKUM
KOHTBIOHKTUBUT, KepaTUT, OIOACHBalIMM Julmalk, odTalbMUi0, UPUT U
VUPUOOUUKIIUT, XOPUOPETUHUT, HeBPUT TJIa3HOTO HepBa,
CYIMIITOMAaTUYE CKUN CapKoMuIo3, XUMUOTepalul  MOJIHMEHOCHOT'O NI
OMCCEMUHVPOBAHHOTO TyDepkyJesa JIeTKUX, UOMOIIaTUUECKYIO
TPOMOOLMUTOIIEHUUECKYIO Oyprnypy v B3POCIIHX, BTOPUUHYIO
TPOMOOLIMUTOIIEHUIO y B3POCJIHX, IprodpeTeHHYIO (ay TOMMMYHHYIO)
TeMOJIMTUUECKYD aHeMMrio, JeWKo3 ¥ JUMMOOMEL Yy B3POCJHHX, OCTPHMU
Jerkos Yy OeTel, peTMOHapHHEM SHTEPUT, ayTOMMMYHHHV BaCKYJIUT,
PaCCesdaHHHM CKJIEPO3, XPOHMUECKYyK OOCTPYKTUMBHYK OO0JIe3Hb JIeTKUX,
OTTOPXEHNVE TpaHCIJIaHTaTa COJIMIOHBIX OpPTaHoB, Ccerlcuc.
IpeINOoUTHUTENBHEE CHOCOBH JIeUeHMsS BKJIOUAKT JieueHMe OTTOPXKEeHUS
TpaHCIJIaHTaTa, PeBMATOUIHHY apTpUT, [ICOPMATUUECKOTO apTpuTa,
paccesHHOTO CKJepo3a, nouabera Tuna 1, acTME, BOCIaJUMTEJBHOIO
3aboJIeBaHMAa KMIMeUYHMKa, CUCTEeMHOM KpacHOM BOJIUaHKMK, IIcopMasa,
XPOHMUeCKOTO 3aboJieBaHMA JIeTKMX M BOCHIAaJIeHMs, COIPOBOXIAKIETO
MHOEeKIMOHHEEe 3aboJieBaHMA (HalopuMep, Cencuc). B oOIHOM BapMaHTe
OCYWEeCTBJIeHU COeIOVHEHU S jnfo) HacTodAmeMy  M300peTeHul  MOTYT
VCIOJBbL30BaTECA OJIA JIeUeHUS aCTMH.

IIpyMepH  pPakKoOBHX 3abojlIeBaHUMM UM COCTOSHMM, IHOpUM  KOTOPHX
COeIVHEHU A 1o HacToAlmeMy 1300peTeHn MOTYT OKaBHBAThH

IIOTeHIMaJIBEHO GﬂaI‘OHpMHTHBIe IIPOTHMRBOOITYXOJIEBEIE SCDCDGKTBI, BKJIKUYAKT,
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He  OT'paHuuMBaiaACh 2TUM, PaxKoBEHe 3abojileBaHUA  JIETKUX, KOCTH,
IIOIKeJIYOOUHOM  XeJle3H, KOXU, T'OJIOBHI, meu, MaTKWU, ANUYHUKOB,
XeJlyokKa, TOJICTOTO KUIMeUHMKa, MOJIOUHOM XeJie3H, IIMIeBOoOda, TOHKOTO
KUIIeUHMKa, OPTaHOB IIMIEeBapUTeJILHOTO TpakKTa, SHIOOKPMHHOM CHCTEMH,
IMTOBUIHOM KeJIe3H, I[1apallMTOBMIHOM XeJie3H, HAaOIOUeUHUKOB, YPeTpPH,
IpencTaTelIbHOM  KeJlesH, IOJIOBOTO  UJIeHa, AUYKaE, MOUETOUHUKOB,
MOUEeBOTO IIY3HpPHA, IoUeKk WM IIedeHM; pak T[OpaMOM KMIIKM;  pPak
aHaJIbHOM oB6JlacTM; KapUMHOMY OQaJIJIONMEBEX Tpyd, DHIOOMETPMUSa, MelKU
MaTKM, BJlarajiMilia, BYJbBH, I[IOUEUHOM JIOXaHKM, IIOUEUHOKJIETOUHLM
paxk; capkoMy MATKMX  TKaHeu; MUKCOMY ; padooMroMy ; dndpomy ;
JIUIIOMY ; TepaToMy ; XOJIAHTMOKAPLUMHOMY ; renaTofjiacToMy ;
AHTHMOCAPKOMY; TeMaHTMOMYy,; TelaToMy; OUOpOCapKoOMy; XOHIOPOCaAPKOMY;
MMEJIOMY; XPOHMUECKMUM WJIM OCTPHM JIeMKOo3; JUMOOLUMTAPHEE JIMMOOMEH;
nepBUUHyL JuMpoMy UIHC; HoBoOOpaszoBaHua UIHC; ONyxXOJM CIMHHOI'O
Mo3Ta; [LJIOCKOKJIE TOUHEIE KapLUMHOMEL; CHHOBMAJIbHYIO capkoMy;
3JIOKAQUECTBEeHHEEe IIJIeBpaJIbHElE Me30TeJIMOMEI; IJIMKOMY CTBOJIa Mo3Ta;
ameHoMy Tunojpmsa; ameHoMy OpoOHXa; XOHIPOMaTO3HYK ITaMapToMy;
Me30TeJIMOMY ; BoJIe3Hb XOOXKMHAa WJIN KOMOMHALINIO OOHOTO WJIN
HECKOJIBKMX M3 BHIIEIIEPEUNCIJIEHHEX BUIOOB paka.

CllemoBaTeJIbHO, HacTodllee U300peTeHre OTHOCUTCH K CIocody
JIeUeHUSS WJIM CHMWXKeHUS TIKeCTM PakKOBHX 3abojieBaHMulM, BHOPAHHHEX U3
TPYIIIIH, cocrodmen us OIIY XOJIU TOJIOBHOTO MO3Ta (DJIMOMEL) ,
TJIMOBJIACTOME, AaACTPOLUTOME, MYyJIbTUOGOPMHOV TUIMOOJIACTOME, CHHIPOMA
BanHagHa-30HaHa, BoJIe3HA KoymeHa, BoJie3H" JlepmurTa-IyKioca,
OonyxXoJi  BuibMa, capkoMel mHTa&, padbooMrMoOCapKOMEHL, BIIEHIOVIMOMEH,
MenoyJIJIoBJIaCTOME, OIYyXOJIeM TOJIOBH UM MeMu, IIOUKM, IIeUeHM, MeJIaHOMH,
AWNYHUKEA, IIOIKeJIYIOUHOM KeJlesH, aOoeHOKAPLMHOMH, IIPOTOKOBOM
amoeHOKAapPLMHOMH, aIeHOCKBaMOB3HOM  KapLUMHOMH, alMHapPHO—KJIETOUHOM
KapLUMHOMHI, TJIIOKaTOHOMHI, VHCYJIMHOMHI, 3JI0KaueCTBEeHHOM Oy XOJIU
opencraTellbHOM XeJle3H, CAapKOMB, OCTeOCapPKOMH, TUITAaHTOKJIETOUHOMN
Oy XOJIU KOCTH, paka IMMTOBUIOHOM KeJlesH, T-KJIETOUHOTO
JIMMPOOIJIaCTHOTO Jenko3a, XPOHUUECKOTO MUEeJIOTEHHOT'O JIeko3a,
XPOHUUECKOTO JUMOOLMTAPHOTO JIeMKO03a, BOJOCATOKJIETOUHOTO JeWko3a,
ocTporo JuMpoOBJIaCcTHOTO JIeMKo3a, OCTPOTOo MMEeJIOTeHHOTO JieMKo3a,
XPOHUUECKOTO HeVTpodUIJIELHOTO Jevko3a, OCTPOTO T-KJIETOUHOT'O

JIMMOOBIIaCTHOTO Jenkosa, [1J1a3MOLITOMEL, VMMMYHOBJIaCTHOM
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KPYIIHOKJIETOUHOM JIMMOOMHI, MaHTUVHOKJIE TOUHOM JIMMOOMHI,
MHOXECTBEeHHOM MMEeJIOMH, MeTakKapuobJaCcTHOTO JeMKo3a, MHOXeCTBeHHOM
MMUEJIOMEI, OCTPOTO MeTaKapMOoLUMTAaPHOTO JIeMKo3a, MIPOMMEeJIOUMTAPHOTO
JIerko3a, SPUTPOJIeNKO3a, 3JI0KaueCTBEeHHOM JIMMOOMHI, JIMMGOMEL
XOIXKKMHA, HeXOIXKMHCKOM JIMMOOMHI, T-KJIeTOUHOM JIMOoBJacTHOM
JIMMOOMEI, JMMOOME BepkuTTa, OQOJIMKYJISAPHOM JIMMOOME, HeNpoOJaCTOMEH,
paka MOUeBOTO IIy3HpPA, YypoTeJualJlbHOTO Ppaka, paka IIelkKu MaTKH’,
paxka DSHIOIOMeTpMA, paka IIoUeK, Me30TeJIMOMH, paKa OUIeBoNa, paka
CJIIOHHOM  XeJle3H, TelaToleJUInJISpHOTO paka, Ppaka XeJyaoka, paka
HOCOIJIOTKM, paka ImeKMs, paka poToBoM mnoJjocTtyu, GIST (KeJyOOoUHO-
KUIIEYHOW CTPOMAaJIbHOM OIIyXOJM) M pak fAMuKa. B HEeKOTOPHX BapMaHTax
OCYIIEeCTBJIEHUA COeIVHEeHUA 1o HacToAleMy n300peTeHNIO MOXHO
MCIOJILB30BATE  IJIS  JIeUueHMS  COJIMIOHHBIX MM  XKUIOKMX  OIIYXOJeH. B
HEeKOTOPEIX BapMaHTax  OCYIEeCTBJIEHMA  COeIOMHEHMA IO HacTodAlleMy
MN300peTeHUn MOTYT OHTH MCIOJB30BaHE OJIA JeUeHMSa CapKOME, paka

MOJIOUHOM KeJle3H, KOJIOPEeKTaJIELHOT'O paKa, pPakKa OpITl'aHOB XeJIyIOOWHO-—

KUIIEUHOT'O TpakTa, MeJIaHOMEHI, HEMEJIKOKJIETOUHOT'O paka JIET'KOTO
(NSCLC), CBETJIOKJIETOUHOM [IOUEUYHOKJIE TOUHOM KapLUMHOMEI (RCC),
JINMPOMEL, [IJIOCKOKJIE TOUHOM KapLurHOMAa T'OJIOBH " memn (SCCHN) ,

TernaToleJUIIAPpHOM KapuuHOME (HCC) u/MiaIM HeXOmXKMHCKOM  JIMMPOMEL
(NHL) . CoOTBeTCTBEHHO, HacTodmee M300peTeHre OTHOCHUTCH K CIoCcoly
JeUeHUA WM  YMEeHBLIIeHUSA TOKECTH  IIPpelpaKOBBIX 3abojieBaHUN Y
MJIEKONMTAKIEeTo, BKJIOUAA UYeJIOBeKa, I'IOe [OpelpakoBoe 3abojieBaHuUe
BHIOPAHO ns: LIepBUKAJLHOM VHTPaRIUTeIMaJIbHOM HeoIlasuu,
MOHOKJIOHAJILHOM TraMMalaTum HeoIpeneJIeHHOT'O 3HAUYEHUSA (MGUS) ,
MUEJIOOMUCILIACTUUECKOTO CHMHIPOMa, allJlaCcTUUeCKOM aHeMuM, I[IopaXeHUId
memKu1 MaTKH, HeByCa KOXU (mpeMeJIaHOMEHL) , IpOCTaTUUECKON
VMHTPasnUTelInaJIb HOoM (BHY TPUIIPOTOKORBOM) HeOoIlJla3Un (PIN),
BHYTPUIIPOTOKOBOM KaplMHOMH (DCIS), MHOJMIOB TOJICTOTO KUIIEUHUKA U
TOKEJIOTO TelaTuTa WM LUppos3a.

B oOOHOM acCIeKTe UeJIOBEK UMMeeT COJUIOHYK OIyXoJib. B omoHOM
acleKkTe ONyXOJIb BHOpaHa M3 3JIOKAaUeCTBEeHHHEX OIYyXOJIe TOJIOBH U
nmeu, paka XeJlyIKa, MeJJaHOMEl, I[IOUeUHOKJIeTOUHOM KapuuHOMH (PCC),
paka oumeBona, HEMEJIKOKJIETOUHOT'O paka JIETKOTO, praka
IpeICcTaTeJIbHOM XeJle3H, KOJIOPeKTaJIbHOTO pakKa, paka SAWYHUKOB U

pPaka IOIKEJIYOOUHOM XeJIe3H. B oOoOHOM acliekTe Yy UeJlOBeKa MMeeT
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MeCTO OIHO VI HECKOJIBKO nus CJIe oYX 3abo0JIeBaHUN ;
KOJIOpeKTaJlbHEM pak (CRC), pak nOumeBola, MeMKM MaTKM, MOUeBOTO
Iy3HPSA, MOJOUHOWM XeJle3H, 3JI0KaueCTBEeHHEe OIyxXOJIM TOJIOBH U Iewu,
pak AMUHWEKAE , MeJIaHOMa, [IOUEeUHOKJIeTOUHAad KapuMHOMa (RCC),
IJIOCKOKJIETOUHA A EC, HEMeJIKOKJIeTOUHAa g KaplLrHOMAa JIeTKOTO,
Mes0oTeJIMOMa UM paK IOpedcTaTelIbHOM XeJjie3h. B ele OIHOM aclekTe Yy
UeJIOBEeKa MMeeT MeCTO XMIOKad OIyXoJib, Takad Kak oudpdysHad B-
KJIeTouHada KPYIIHOKJIETOUHAA JMboMa (DLBCL) , MHOXEeCTBEeHHad
MMeJioMa, XPOHMUeCKUM JmuMmpobsacTHHM Jerko3 (CLL), O(oJIMKyJIApHasa
JIuMOOoMa, OCTPHM MMUEJIOMIOHEM JIEMKO3 UM XPOHUUECKUN MMUEJIOJIEMKOS.

B omHOM BapMaHTe OCYIEeCTBJIEHMA COeIVMHEeHMA IO HacTodlleMy
N300peTeHU MOT'YT OBTE IIPUIONOHH IOJIS JIeUueHMSI paKa KOXM (HallpuMep,
HeMeJIaHOMHOT'O pakKa KOXM, IJIOCKOKJIETOUHOM KapUMHOMH, ©Oa3aJibHO-
KJIETOUHOM KapUMHOME) WJIM AaKTMHMUECKOTO KepaTo3a. B MOINOoJIHEeHME K
JokKaJbHOMY 2bdekTy C SJAMMMHALMEM IIOBEPXHOCTHHX  PaKOB  KOXU
COeIVHEeHMUI 1o HacToAleMy 1300peTEeHU MOTYT npenyrnpexnarTh
pasBUTHe IIOoCJenyKrlero pakKa KOXM UM [OIpedpakKoBOT'O AaKTUMHUUECKOI'O
KepaTos3a Yy NalMeHTOB, I[IOJIyYaBUIUX JIeUeHHUe.

CoellMHeHMA IIO HacTodlleMy M300peTeHMI TakXe MOTyT OHThb
OPUTOOHE B JIeUeHUM OOHOTO MM ©OoJiee 3aboJjieBaHMUM, [IOopaxalmux
MJIEKOIIMUTAINX, KOTOPHE XapaKTepUBYITCI KISTOUHOM Ipojnbepalivel B
oBacTu nopaxeHu, CBSA3aHHBIX c HeoBaCKyJapuszaluen n/nnm
COCYIMCTOM IMIPOHULIAEMOCTLIO, BKJIOUasd OpoJinbepaTHBHEEe 3abdojieBaHUA
KPOBEHOCHEX COCYIOOB, B TOM UMCJe, apTPpUT (peBMaTOUOHHY apTPUT) U
pecTeHO3; (UOPO3HEE pPacCTPOMCTBAa, B TOM UMCIe, LIUPPO3 IIeUueHU U
ATEPOCKJIEPO3; Me3aHTHaJlbHEEe IOpoJndepaTUBHEE 3aboJieBaHMA BRIOUAT
TJIOMePYJIOHebPUT, oadeTruUecKyn HedponaTuo, 3JI0KaueCTBeHHHM
HedpOCKIIEPO3, TPOMBOTHUUECKME  MUKPOaHTMOIIaTUH, npoJsimpepaTUBHEE
peTHuHOIaTUMA, OTTOPXEeHVE TpaHCIJIaHTaTa " TJIOMEPYJIOTIaTUM ; u
MeTaboJIMUueckKMe PacCcTpOoMCTBa BKJOUAT IIcopMas, caxapHweM »ouaberT,
XPOHMUEeCKOe 3axXHuBJIeHMEe pPaH, BoclHajleHre U HeMVpoOeTeHepaTHBHEE
3aboJieBaHuAd.

CoelMHeHMA TII0 HacTodlleMy W300peTeHMI MOXHO WMCIOJB30BaTEH B
JleueHUun HelpoleTeHepaTUBHEX 3aboJieBaHuUM . TUNIMUHEE
HelpoleTreHepaTUBHEE 3aboJieBaHMA BKJOUAT, He OoTpaHMUMBASACH STUM,

pPaccedaHHBEM CKJIepo3, 0o0Je3Hb XaHTMHITOHa, OO0JIe3Hb AJbliTelMepa,
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BoJsie3HL [lapKMHCOHA, aMMOTpodMueckuy OOKOBOM CkJepo3 (ALS).
CoeMHeHMA TII0 HacCTodAlleMy WM300peTeHMI MOXHO MCIOJB30BaTE B
JeUueHUY MHOEeKUMOHHOTO 3aboJjieBaHMdg, KOTOpOoe IpencrabjideT Jwodoe

3aboJIeraHMe, BHEI3BaHHOEe WIM COBIIajawiliee C 3apaXeHMeM [DaTOTeHOM. B

IMPpOKOM CMEBICJIE IIaTOI'€HEI OolipeneJiIAnTCA Kakr JIOHE BUMIOEL
MVKPOPT'aHM3MOB, UyXepPOIOHEEe OJIA Cpellkl dYeJIOBEeUeCKHUX TKaHel. K
UMCILy pPaclipOCTPaHEeHHEIX GOHGBHGTBOPHHX IIaTOI'€HOB OTHOCATCA

BakTepun (MHOTMEe, TakKue Kak BO30yIuUTeJlb TyOepKyJe3a), BUPYCH
(MHOTMe, Takue Kak HBV, BUY, BupycCc Tpullla) U Iapa3uTUUYIEeCKUe
IpoCTenmme (HanpuMmep, P. falciparum, BEIBEIBAIME MaJIapuo) .
CoemuMHeHMAa IIO HaCTOMlleMy MU300peTeHMI MOXHO MCIIOJbB30BaTh IOJIA
JleueHMsa MHPEeKUMOHHHX 3afoJieBaHuM, BHB3BaAHHHBX OakTepuaMu, TaKuUx
Kak TyOepKyJes (Mycobacterium tuberculosis), XJIaMUIOMO3,
TyaapeMusa (Francisella tularensis), [mwasMoouvHasa MUHOeKUIMS WU
MHOeKUINNU, BLEI3BaHHLEIE IOHK- NI PHK-cozmepxammumm BUpyCaMI.
CoeOuHeHUA IIO HaCTOAlleMy M300peTeHMI MOTYT OHTH MCIOJIB30BAHEL IOJIA
JedueHMsa MHOQEeKIMOHHHX 3aboJieBaHMM, BH3BAHHHX ceMeMcTBamy JTHK-
comepXxamux BUPYCOB: Herpesviridae (BupyC MOPOCTOTO Tepreca Tulla
1, accouMMpoOBaHHHM C capkoMoM Kamomm BUPYC, U BUPYC SOmTelHa-
Bappa), Papillomaviridae (BUpyC MNaIWJIJIOME UYeJIOBeKa), aleHOBUPYC
n Hepadnaviridae (Bupyc TenatuTa B). IpuMepH ceMelMcTB PHK-
comepxamyx BUPYCOB BkJoUaiT Retroviridae (Bupyc uMMyHOIedMLMTAa
yeJloBeka), Flaviviridae (BupycCc Jguxopalku »OeHT'e, BUPYC TelaTuTa
C), Orthomyxoviridae (Bupyc rpumnna) u Coronaviridae (KopoHaBUPYC
yeJIoOBeKa M KOPOHaBMPYC, BO3OyIuTelsb SARS) .

CoemmMHeHMAa IIO HacCToAmeMy MW300peTeHMI MOXHO MCIIOJB30BaAThH
CaMoCTOATeJNIbHO MJIM B KOMOMHALMM C IOIPYITMMM TepaleBTUUeCKUMA
areHTaMM. B KauecTBe MOOYJIATOPOB MMMYyHHOTO OTBeTa COeIVMHEeHUSI II0
HacTOAmMEMY M300peTeHMK TaKXe MOXHO MCIOJIE30BaATE B MOHOTepallu
MM MCIIOJL30BATHL B KOMOMHALIMM C IPYTUMM TepalleBTUUeCKMM arleHTOM B
JedeHUr 3aboJieBaHUM ¥ COCTOSHMM, OpM KOTOPHX MomoyJaaumsa STING
ABJIAeTCA IoJesHoM. CllefoBaTeJIbHO, KOMOMHMPOBAHHAS Tepalusa IIo
HacToAmeMY WM300pPEeTEeHMI BKJIKOUAET BBEeIEeHMe COoelIVMHeHMS QOpMyJIH (I-
N), (I-P) mium (I) mam ero oOoapMalleBTUUECKM OIpMeMJIeMOM COJM U, IIO
MeHblel Mepe, OIHOTO IPYToTo TepaleBTHUUYeCKM aKTMBHOTO areHTa. B

OIOHOM BapMaHTe OCymeCTRBJICHMA KOMGMHMPOBaHHaH Tepalli4a I10
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HacToAmeMy M300peTeHMI0 BKJIOUaeT BBeleHMe, IO MeHbIleM Mepe,
OIOHOT'O COeIVMHEeHNn A bOPMY JIEL (I-N), (I-P) WJIN (1) WJIN ero
bapMalleBTUUECKM [OIpMeMJIeMOM COoJM M, IIO MeHblley Mepe, OOHOTO
IpYyTOoT'0 TepaleBTUUECKOTO areHTa. CoenmHeHue (4) odopMmyJe (I-N),
(I-P) mimm (I) m ero oGapMalleBTUUECKM IOIpMeMJIeMHe COJIM, U IOpyToun
TepaleBTUUeCKUN areHT (H) MOXHO BBOIMTH BMecCTe B omHOM
bapMalleBTUUECKOM KOMIIOBULNM WM II0 OTIOEeJILHOCTM, W IIPM BBeIeHUU
1o OTIOEeJIbLHOCTHU 3TO MOXeT MNPOXOINTH OIOHOBPEMEHHO W
nocjyienoeaTeJIbHO B JIIOOOM nop4anke. KommuecTrBO coeIMHeHUA (1)
dopmysiel (I-N), (I-P) wnmmm (I) m ux QapMaleBTUUECKU [IPpUeMIIEMBIX
coJleM ¥ IOpYyToro TepaleBTUUYECKOTO aTeHTa(oB) ¥ OTHOCUTEJILHEE

BpPeMeHHEIEe MHTepBaJlbl BBEIIEHNMA BbI@MpaIOT IOJIA HOOCTMXeHMA XeJlaeMOI'Oo

KOMOMHUPOBAHHOTO TepalleBTHUUeckoro shdpexkTa. TakuMm oBpasoM, B
cllenyomem acriexkrTe obecneurBaeTCsA KoMOMHAaLMSA, BKJIOUANA S
coemmHeHre QopmyJiel (I-N), (I-P) wmmm (I) miIm ero dapMaleBTUUECKU

opreMiIeMyln  COJIb, M  OOMH wimM 0OoJiee OPYIMX TepaleBTUUYeCKUX
areHTOB.

CoenMHeHnAa bopMyJIEL (I-N), (I-P) MJIN (I) u nUx
bapMalleBTUUECKNM IIPpMEeMIIeMHEe COJIM MOXHO MCIOJIE30BaTh B KOMOMHAaLUM
C OIOHMM WM BOoJlee OPpYyI'MMKM TepalleBTUUeCKMMM al'eHTaMM, KOTOPHE
MOTYT OHTBH HNOPUITOOHH B OPOQUMJIAKTHMKE WJIM JIeUEeHUM aJlJIepTUUdecKUx
3aboJjieBaHuUM, BOCIIaJMUTeJIbHEIX 3aboJieBaHUM VI ayTOMMMYHHEIX
3aboJjieBaHuUM, HaIlpuMep, TaK/MA Kak VMMyHOTepalleBTUUYeCcKMe
npernapaTH Ha OCHOBEe AHTUT EHOB, AHTUTUCTaMUHHEE npernapaTH],
CTepOnIH, HIIBC, OpoHXOOMIIaTaTOPEL (HanpumMmep, BDeTa-2—-aT'OHUCTH,
ampeHepTIuYecKue AT OHUCTH, AHTUXOJIMHEPTUUECKNE cpencrTrea,
TeodMJIIMH) , MeToTpekcaT, MOIOYJISATOPH JIEMKOTPMEHOB U aHaJIOTUUHLE
aTeHTH; IperapaTeH Ha OCHOBE MOHOKJIOHAJIBHEIX AaHTUTEeJI, TakKue Kak
antu-IgkE, aHTM-TNG, aHTM-1L-5, aHTM-1L-6, aHTM-I1L-12, aHTM-IL-1
¥ TIOOOOHHE aTl'€HTH; PEeLEeNTOPHEE IIpelapaTh, HalpUMEpP, STaHepLenT U
AHAJIOTUYHHE CpencTRa; HeclleumpmuuecKue VMMYHOTEepalleBTUUYEeCKME
aTeHTH Ha OCHOBE AaHTUIEHOB (HaIopuMep, MHTepdepOoH WIM JpyIue
LIUTOKUHE/ X @MOKMHEI, MOOYJISTOPH  PeLelToOpOB  LUTOKMHOB/XEeMOKUHOB,
ATOHMUCTH WM aHTAT'OHMCTE LIMTOKMHOB, aTlOHMUCTHEH TLR ¥ aHaJIOTMUHEE
aTreHTHl) .

CoenMHeHUsd bOPMY JIEL (I-N), (I-P) MIIn (I) " UX
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bapMalleBTHUECKHM IIPUEMIIEMEIE COJIM MOXHO MCIIOJIE30BATE B KOMOMHALIMM
C JIYUeBOM Tepaluel /MM XUPYPIUUECKMM BMeMaTeJILCTBOM W/MUJM, IIO
MeHBIIEM Mepe, OIOHMM IPpyTMM TepaleBTUUEeCKMM aTl'eHTOM, KOTOPHEMN
MOXeT OHTbL NPUITOIEH B JIeUEeHMM paka M I[IPpeIpaKoBHxX 3afoJieBaHuiM.
JioBoM TIPOTUMBOOINYXOJIEBHM AaT'eHT, KOTOPEIM o6JlagaeT aKTMBHOCTBIO B
OTHOUIEHUNM UYBCTBUTEJILHOM OIIYyXOJIM, IOoIJIeXallel JIeueHUn, MOXeT OHTH
MCIIOJIbL30BaH B KOMOMHaUMM. TUNMUHEE [IPOTHMBOOIIYXOJIEBEHE AaT'eHTH,
NPUTOOHEE B HACTOAMEM M300peTeHMM, BKJIOUAT AHTUMUKPOTPYOOUKOBHE
AT eHTH, Takme Kak OUTEePIeHOMUIE u aJIKAJIOM L BapBUHKA ;
KOOPIOMHALMOHHEE KOMIJIEKCH IIJIATMHE,; aJKUJIMpYIMe aleHTH, Takue
Kak a30TUCTHE UITPUTHL, okcasabdoCcHOPUHH, AJKMUIICYJIEOOHATH,
HUTPO3OMOUEBMHEL M TPMAZEHH; aHTUOMOTHMUECKMEe aTleHTH, Takue Kak
AHTPAUMKIIMHEL, AKTHUHOMULIMHE u BJ1e OMMILIVHEL; UHTUOUTOPE
ToriouMsoMepas3s 11, TakMe KaK BIUIOOOOMIIJIOTOKCHUHE; aHTUMeTadOoJIMTH,
Takve Kak I[IYPMHOBHE U OIUPUMMMUIMHOBHEE aHaJIOTM U  aHTudoJIaTHHE
coenuHeHMa; UMHTUOMTOPH TolloM3oMepasun I, Takue KaK KaMITOTEeLMVHEH;
TOPMOHEL U aHaJIoTHu TOPMOHOB; VHTUOUTOPH  IIyTeu CUTHAaJILHOM
TPAaHCOYKLUMM,; aHTHMAHTMOTEeHHBEe IIpelapaThl Ha OCHOBe UHIUOUTOPOB
HepellellTOPHOM’ TUPO3MHKMHASH VIMMYyHOTepalleBTUUeCKMre AT eHTH;

IIpoalloIITOTMUYEe CKMEe aTl'eHTEHI; n MHPM@MTOpH CHUT'HaJIOB KIJI€eTOUHOTI'O

IIMKJIa, VIMMYHO—-—OHKOJIOIT'MYEe CKIMEe AaT'eHTHL 17 VIMMYHO CTUMYJIMPYKIMe
aTl'eHTEHI.

AHTMMMKpOpr@OqKOBHe mJin AHTVMMTOTHUYECRUE aT'eHTEL
InpencCcTraBJIARnT @a30cneum®mquKme aI'eHTHl, AKTVBHEIE IIPOTHUB

MUKPOTPYDOUEeK OIIYXOJIEBEIX KJIETOK BO BpeMsa M-dase MM (¢asb MUTO3a
KJIETOUHOTO ILMKJa. I[IpUMMEpPH aHTUMUKPOTPYOOUKOBHX al'@éHTOB BKJIOUAKT,
He OTpPaHMUMBAACE BTHM, IUTEPIEHOMIH M aJIKaJIouOs OapBMHKA .
IuTeprnieHOMOE, KOTOPHE IIOJIYYEHHE M3 [IPUMPOOHEX MCTOYHMKOB,
ABJIAKRTCA (a30CIelUuMPUUEeCKVMM [TPOTUBOOIYXOJIEBEIMM al'eHTaMM, KOTOPHE
melcTByOT B dpasax G2/M KJIETOUHOTO ILUKJIA. llojmaraercd, UTo
IMTEePIeHOUIH CTaOUIN3UPYIT CYyOBLeIuHrIly B-TyOyauHa MUKPOTPYyOOUek
NOCPEenCcCTBOM CBA3HBaAHMA C 5STUM OeJIKOM. 3aTeM pa3dopka 0OeJika
MHTUOUPYETCH, ¥ MUTO3 OCTaHaABJIMBAaeTCsa, U cJelyeT TubeJib KJIETKU.
[TprMe pH OIUTEPIIEHOUTOB BKJIOUAKT, He OTPaHNYMBaACh DTUM,

INIakJiMTakceJI M eI'O aHaJIOI' OmolLieTaKCelJl.
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[MakjguTaxkceJ, 5B, 20-smoxcu-1, 2a., 4,73, 10B, 130-
rekcarmapokcurakc—11l-eH—-9-oH 4,10-oguanerar-2-6eH30aT— 13— CIJIOXHLIM
s0up ¢ (2R, 3S) -N-0OeH30MJI-3-0eHMIM3OCEPUHOM, IIpeacTaBIgeT cobon
IPUPOIOHEM IOUTEPIHEeHOBHM MOPOIOYKT, BHIOEJEeHHHM M3 TUXO0OKeaHCKOTO
TMCOBOTO JEepeBa (Taxus Dbrevifolia), u 4gBJgeTCd KOMMEPUECKU
IOCTYIHEM B BUIE MHLEKIMOHHOTO pacTBopa TAXOL®. Od mnpemcraBjgeT
UyJIeH TaKCaHOBOTO CeMeMCTBa TepleHOB. [lakjJuTakceJ Ovl omobpeH OJd
KJIVMHAYECKOTO IIPMMEHEeHMS B JIeUdeHUM pedpakKTepHOTO paka SAUMUYHMKOB B
CoemmHeHHEX raTax (Markman et al., Yale Journal of Biology and
Medicine, ©64: 583, 1991; McGuire et al., Ann. Lntem, Med., 111:
273, 1989) m nnsa JjledeHMUA pakKa MOJIOUHOM Xejie3w (Holmes et al., J.
Nat. Cancer 1Inst., 83: 1797, 1991). OH 4gBJgeTCcd IIOTeHLMAJIbHBEM
KaHOMIaToM IJig JiedeHMsa HoBooOpaszsoBauHuMi kKoxu (Einzig et. al.,
Proc. Am. Soc. Clin. Oncol., 20:46) ¥ KapUMHOME TOJIOBH ¥ IIeu
(Forastire et al., Sem. Oncol., 20:56, 1990). CoeIuHeHMte TaKxe
IIOKa3hBaeT AaKTUMBHOCTL B JIeUeHUM IIOJIMKMCTOSBHEX 3aboJieBaHuM IIoUekK
(Woo et al., Nature, 368: 750, 1994), paka JerKoTro ¥ MaJlapUN.
JleueHMe TMalMeHTORBR MNaKJIMTaKCeJIOM IIPMBOOMT K CYIPEeCcCUM KOCTHOTO
Mo3Ta (MHOXeCTBeHHEEe KJIeTOouHHe JmHuM, Ignoff R.J. et al., Cancer
Chemotherapy Pocket Guide, 1998), cBS3aHHOM C MOPOIOJIKUTEJIBHOCTLIO
BBeIOeHMSA BHIIe [IOPOTOBOM koOHUeHTpaluu (50 HM) (Kearns C.M. et al
Kearns, C.M. et. al., Seminars in Oncology, 3(6) p.16-23, 1995).

IolileTakceJ, (2R, 38 ) -N-kapbokcu-3-peHnImM30CcepuH, N-TpeT-
OYTUIIOBEIM 20up, 13-cioxHoit 56up ¢ 5B-20-smoxkcu-1,2a,4, 7o, 103,
l13a-rekcarmopokcurakc—-11-eH-9-0oH d-aneTarT-2-0€H30aTOM
TPUTUOPATOM; KOMMepuecKM IOOCTYyIIeH B BUIe MHBLEKUMOHHOT'O pPacTBoOpa
TAXOTERE®. JouerTakceJ NoKasaH MJIA JIeYeHMSA pakKa MOJIOYHOM XKeJle3H.
IoueTakceJ ABJAeTCH TIOJYCUMHTETHMUYECKMM I[IPOM3BOIOHEIM IIaKJIMTaKceJa
g.V., IOJy4YeHHBEM C MCIOJIb30BaHMEM IMIPUPOIHOTO MIpedmecTBeHHUKa 10-
nealeTuyfakkaTuHa 111, »BKCTPaAaTMPOBAHHOTO M3 eBPOIEMCKOTO XeJITOTO
oepera.

AJIKaJIOUIEL DapBMHKA ABJIAITCHA baszocnendpmUUue CKUMA
[IPOTUMEBOOIYXOJIEBEIMM aTl€HTaMM, IIOJIYUYeHHEIMM W3 pacTeHusda OapBUMHKA
PO30BOTO. AJIKaJIOUOE OapBMHKAa BO3OEMCTBYIOT Ha M-dasy (MMTO3)

KJIETOUYHOTI'O IMKJIa IIOCpeICTBOM CHeLU/I(]_)I/IT:'[eCKOI‘O CBA3EBIBAHMA C
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TyOyImMHOM. CJiemoBaTeJIbHO, CBA3aHHad MOJIeKyJa TyOyJiMHa He MOXEeT
[IOJIMMEPU30BATLECA B MUKPOTPYDOUKM . llojaraerc4d, UTOo MUTO3
OCTaHaBJIMBAeTCsa B MeTadase C Nocienylmeld Tmbeliblo KIJISTKU. I[IpHMMepPEH
aJKaJounoB OapBMHKA BKJIOUYAT, He OI'PaHMUMBAACH 5TUM, BUHOJACTUH,
BMHKPUCTUH ¥ BUHOPEJIOMH.

BuHOJacTUH, BMHKaJIeMKoBJIaCcTHHA cyJisdpaT, KOMMEPUECKU
IOCTYyIleH Kak IpenapaT VELBAN® B BuIe MHLEKIMOHHOTO pacTBoOpa.
HecMmMoTps Ha BOBMOXHOE IIOKasaHMe B KadeCTBe TepaluM BTOPOW JIMHUU
oJisa Pas3JIMUHBIX COJIMIOHEIX OIlyXOJIEN, B IIEPBYIO oduepenb OH
PEeKOMeHIOBaH IJIA JIeUeHMA paka [AMuka M PasJIMUHEIX JUMOOM, BKJIIKUYAL
OoJIe3Hb XOIDKKMHA ; JIMMOOLIMTapHEE u TUCTUOLMTAaPHEE JIMMOOMEL .
MueJioCcynnpeccusa MABJIAeTCA NOOOUHEM 5OOeKTOM, OTpaHMUMBAKIMM LO3Y
BUHOJIaCTHHA .

BUHKPUCTHUH, BUHKaJIeMKoOJacTH, 22-0KcocyJbdaT, KOMMEpPUYEeCKN

mocTyrneH kak ONCOVIN® B Bume MHBEKUMOHHOTO PacTBOpa. BUHKPUCTUH
Iokas3aH OJisg JieueHMs OCTPHX JIeMKO30B, a Takxe HalleJ I[IpMMeHeHVe B
cxeMax — JledueHMA — 3JI0OKAUEeCTBEHHHX  XOIXKKMHCKOM UM HEeXOIXKMHCKOM
JMMOOM. AJIONIEeLUMSA UM HEeBPOJOITMUEeCKHe 5HOOeKTH gBJISTCHA HauboJee
pacrnpoCTpaHeHHEM IOBOUHEIM 5SbdeKToOM BMHKPUCTMHA WM B MeHbIeN
CTelleHM BOBHUMKAKT MMEJIOCYIIPEeCCHUS ¥ MyKO3UT XeJIYODOUHO-KUIIEUHOT O
TpaxkTa.

BuHOpenbuH, 3',4"-mumerunpo-4'-me3okcu-C'-
HOPBMHKAJeNKOoBIaCTUH [R-(R*,R*) -2, 3-IUTUOPOKCUDYTAHINOAT (1:2)
(coyib) ], KOMMEPUYEeCKM MOOCTYIIHBEM B BUIEe MHBEKIMOHHOIO pacTBopa
BMHepeJIBuHa TapTrpaTra (NAVELBINE®) , npencrTabpjigeT cobon
IIOJIYCUHTETHUECKUM  aJikaJjioun OapBMHKa. BuHOpeJIOMH TIoKa3aH OJd
[IPMMeHeHMs B KadecTBEe CaMOCTOSATEJIbHOTO aleHTa MIM B KOMOMHALUU C
OIPYTUMM XMMMOTepalleBTUUYECKMMM al'eHTaMM, TaKyuMM Kak LIMCILJIaTUH,
oJs JIeUueHM s pPasJINdHBEIX COJIMIHEIX omnyxoJiemu, B YaCTHOCTH,
HeMeJIKOKJIETOUHOTO pakKa JIeTKOTOo, pakKa MOJIOUHOM XKeJiel3H Ha I[IO3IHUX
CTaiuax ¥ = TOPMOH-pedpakKTepHOTO paka OpelcTaTeJIbHOM  XeJle3H.
MueJsiocynnpeccusa ABJIAEeTCSH HauboJiee pacrnpocTpaHeHHBEM
OTPaHVUMBAKIVM O3y MNOOOUHEM 30PeKTOM BUHOPEeJIOMHA.

KoopIvHallMOHHEE KOMILJIEKCEI IJIaTUMHEL ABJIAKTCSA

He@aSOCHeHM@MT{eCKVIMM IIPOTHMRBROOITY XOJIEBEIMA areHTaMl, KOTOPEHE
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B3aMMOIEeNCTBYIOT C IOHK. [IIIaTUHOBEIE KOMILJIEKCH IIOCTYIIaKnT B
ONIyXOJIEBHE KJIETKM, IMIOOBepTalTcid IuOpaTaluy M o0pa3ylnT BHYTPU- U
MeXlelloueUHsle IIollepeuHtle CcBaA3M ¢ HHK, BH3BHBasga TyOUTeJILHEE OJIA
OIIYyXOJIN OMOJIOTUUEeCKHUE S0beKTH. [MpuMepH KOOPIOVMHALIMMOHHEIX
KOMILJIEKCOB ILJIATMHE BKJIOUAKT, He OTIpPaHUUMBasCh 9STUM, LIUCIIJIATUH U
KapOOIlJaTUH.

IMCIjiaTMH, ULUUC-OMaMUHIOMXJIOPILJIaTHHAE, KOMMEpUEeCKM OOCTYIIeH B
BUIE MWHLEKLUMOHHOTO pacTBopa PLATINOL®. IucmjaTrMH MOpexme BCeTro
riokasaH »OJ4 JIeueHMd MeTacCTaTUUeCKOTI'O paka AMuYuKa M paka HAUUYHUKOB
M paka MOUYEeRBROI'O IIYy3HpPHA Ha I[I0O3OHMX CTaIMAaX.

Kap6oraTtuH, IJaTvHa, OuaMuH [1,1-uMriIoOyTaH-IUKapBOKCUIIaAT
(2-)-0,0"] KOMMEpPUEeCKU OOCTYIIeH KakK PARAPLATIN® B BUIE
MHBEKIMOHHOTO pacreopa. Kap6oraTuH B OCHOBHOM IIOKas3aH B
KauecTBe IIepBOM U BTOPOM JIMHUM JIeUeHMS KapPLUMHOMBE SUUYHMKOB Ha
MIO3OHUX CTamMax.

AIKUIMpPYyKIMe aTleHTH OIpeAcTaBJsailT cobol HedpaszsocHeunbpmuueckue
IIPOTUBOOIIYXOJIEBEIE aT'eHTEL u CHUJIEHEIE DIIEKTPOOMIIHL . OBBIUHO
AJIKMJIMPYKIIMe aTeHTH ofpal3ylnT KOBaJIEHTHHE CBA3U, [IOCPenCcTBOM
aJIKkmImMpoBaHmsa, ¢ IOHK uyepe3s HYKIJIeOOMIIBHBIE TPYIINE MOJeKyJE ITHK,
TakMe Kak ¢docbaTHad, aMMHO, CyJIbOIUOpUIIbHAaL, TUOPOKCUIILHAA,
KapBOoKCUIILHAA nu MMMIOa30JIbHA A TPYIIIH . Takoe AJIKUJIMPOBAaHME
HapymaeT QYVHKIMIO HYKJIEMHOBOM KMCJIOTH, IIPMBOOS K THudeJIM KJIETOK.

Hpmmepm aJIKVMJIMpyKmMX arl'eHTOB BKJIKOYAaKT, He OI'baHMYMBaACbE OSTUM,

a30TUCTHE WUIIPUTEHL, Takue Kak umrJIodpochammm, MeJibajiaH "
XJIOpaMOy LI ; aJIKMUJIICYJIEQOHATH, Takue Kak OycynbdaH;
HUTPO3OMOUEBMHH, TakKKe Kak KapMyCTMH; ¥ TpMa3eHH, Takue Kak
ODakapbasuH.

Inkyaodochammm, 2—-0OKCHUL 2-0UC [ 2—-XJIOP3TUJI) aM/HO ] TETPATUIPO—

2H-1, 3, 2-okcazapochoprHa MOHOTMUIPAT, KOMMEPUECKM HOOCTYIIEH B BUIE
MHBEKLMOHHOTO pacTBopa WM TabjleTok kKak CYTOXAN®. Iukjodochammm
[IoKas3aH B KadeCTBe CaMOCTOSATEJIbHOTO al'eHTa WMJIM B KOMOMHaAIIMU C
oIpyIVIMA XYMHOTepareBTUYeCK/MA areHTaMM npu JIeUeHUN
3JIOKaYeCTBEHHHX JVMMOOM, MHOXECTBEHHOM MMEeJIOMEl M JIEMKO30B.
MeJsipasiaH, 4-[BMC (2-XJIOPUBTUII) aMUHO | —L—-deHuJIajlaHuH,

KOMMEPUECKN IOOCTYIIEH B BHMIe MHBEKIUVMOHHOI'O pacCTBOpa WJIN TabJeToK
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B Bume ALKERAN®. MeJsipajilaH TIIOKasz3aH mJigd [HaJJIMaTUMBHOIO JIEUEeHUA
MHOXECTBEeHHOM MMEeJIOMEl M Heolepab®eJIbHOM SOUTeIMalIbHOW KapUMHOME
AVUHVKA . Cynpeccusda KOCTHOTO MO3Ta ABJIAETCHA HauboJiee
pacrpocTpaHeHHEM IIOBOUHEM sbdexrTOM MeJbasiasa, KOTOPHM’
OTpaHVuUMBaeT ero OO3Y.

XJopaMByum, 4-[BKC (2-XJIOP3TUJI) aMMHO | 6eH30JI0yTaHOBa A
KucJjiora, KOMMEepUYeCKH OOCTYIIEeH B BUIE TabJIeTOK LEUKERAN®,
XJjopaMOyLUMJI IoKa3aH OJda [HaJlIMaTUBHOTO  JIeUeHUMA  XPOHUUECKOI'O
IMMOaTUUEeCKOTO JIeMKo3a ¥ 3JI0OKaueCTBEeHHHX JIMMOOM, TakKMx Kak

JMbpocapKoMa, TUTAaHTKJIeTOUHas OQOJUIMKYJIApHas JuMmbpoMa M OOJIe3HDb

XOIXKKMHA .
BycyJsbdpaH, 1,4-ByTa”"omoiia oMeTaHCcyJIsdoHaT, KOMMEPUECKU
OOCTYIIeH B BUOE TabdjeTox MYLERAN®. BycynedaH IIokKasaH OJ1d

NaJlIMaTUBHOTO JeUeHUS XPOHUUECKOTO MMEeJIOTeHHOTO JIeMKo3a.
KapmycTHnH, 1,3-[0uc (2-xJ0op2TWJI) -1 -HUTPO30OMOUEBMHA,
KOMMEPUECKM OOCTYIIeH B BMIEe OTHOEJIbHBEIX aMIyJ JMOPUIM30BAHHOTO
npenapaTa kak BiCNU®. KapMycTuH NokasaH OJi8 Na/UIMaTUBHOTO JIeUEHUHA
B BMIe CaMOCTOATEJIbHOTO al'eHTa WIM B KOMOMHaUMM C IOPpYyITUMHU
areHTaMM Oy xoJien TOJIOBHOT'O MO3Ta, MHOXEeCTBEeHHOM MM EJIOMEL,

BoJiesHM XOMKKMHA UM HEeXOIXMHCKUX JIMMOOM.

Daxkapbas3uHy, 5- (3, 3—ouMeTUII-1-TpMa3eHOo ) UM1IOa30JI—-4 -
KapbokcamMmi, KOMMEPUECKNM OOCTYIIEH B BMIOe OTIOEJIBHBEIX aMIyJ C
MaTepraJioM Kak DTIC-Dome®. Daxkapba3uH IIoKaszsaH OJId JleueHund

MeTacTaTuueCcKom 3JIoKaYeCTBEeHHOM MeJIaHOMEI 17 B KOMOMHAaLIUNA C

OIPYyITVIMM ar'eHTaMM IIJIA BTOpOﬁ JIMHUM JieueHnsa 00Jie3HM XOIXKMHA .

AHTHOMOTHUUECKHUE [IPOTUBOOIIYXOJIEBEIE AT eHTH ABJIAKTCHA
Hedpaszocrneunudpmuue CKUMA areHTaMu, KOTOPEHE CBA3HBAKTCHA WJIn
MHTEePpKaAJIUPYIOT B IOHK. OBBIUHO, B pesyJjibTarTe Taxkoe oelicTBue

OIPUBOOUT K OOpa30BaHMK CTabUIIBHEIX KOMIUJIEKCOB ¢ [HK MIM paspeHBY
lene IOHK, dYTo HapymaeT OOHUHYID OQVHKIMIO HYKJIEMHOBEX KUCIIOT,
IpUBOLOAI K Tubesu KJIETOK. [MpuMepH AHTUOUMOTUYECKHUX
NIPOTUBOOIIYXOJIEBHX ar'eHTOB BKJIOUYAKT, He  OT'paHMUMBAaACH STUM,
AKTUHOMUIIMHE, TakKMe KakK JaKTMHOMUIVMH, aHTPOLUKIIMWHE, TakKue Kak
OaYHOPYOUIIMH M HOOKCOPYOUIMH; U OJICOMULMHE.

JaKkTUHOMULIVH, M3BECTHHMN Takrxe Kakr AKTVMHOMMIIVIH D,
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KOMMEPUECKM [OOCTYIEeH B MWHBELMOHHOM GopMe B Bumge COSMEGEN®.

IaxK TMHOMUIIMH nokasaH nJis JIeUeHn Oy XOJIN BuinsmMmca u
PabIoMMOCAPKOMEH .
HDayHOpyOULMH, (8S-umc-)-8-auetmyn-10-[ (3-ammHO—-2, 3, 6—

TPUIEOKCH—a—L—JIMKCOTeKCONIUPaHo3uil) okcul]-7,8,9, 10-TeTparungpo-
6,8, 1l-Tpurnpokcu—-1l-MeTokcu—-5, 12-HadTaleHOMOHa TUOPOXJIOPUL,
ABJIAeTCHA KOMMEPUYECKM HOOCTYIHEIM B BUMOE JIMIOCOMHOM MHBEKLIMOHHOMN

dopMel kak DAUNOXOME® wimu B BUIe MHBLEKLMOHHOTO I[IpernapaTa Kak

CERUBIDINE®. HayHOpyOMUMH TIIOKaszsaH IJigd MHOYKUUM PEeMUCCUM IIPpU
JIeUeHMM OCTPOTO HeJMMQOLUMTAPHOTO JeMko3a U BHU-accouMMPOBaHHOM
CapkoMEl Karomy Ha [NO3OHUX CTaouax.

Hoxkcopy®OMUMH, (85,108)-10-[ (3—aMmHO-2, 3, 6—-TpUOeOKCHU—-a—L-
JIMKCOTEeKCONMPaHO3WJI) OKCK ] —8-1rJymkoJonisi-7, 8, 9, 10-TeTparuagpo-
6,8, ll-Tpuruopokcu-1l-MeTokcmu-5, 12-HadpTalueHOMoOHa TUOPOXJIOPUI,
KOMMEPUECKM [OOCTYIleH B BUIe WHBELUOHHOM OGopMel kKak RUBEX® wuu

ADRIAMYCIN RDF®. HJoxkCcopyOMUIMH B OCHOBHOM IIOKa3aH OJd JedeHUd
ocTporo JuMbpoBIacTHOTO Jelko3a M OCTPOTo MMUeJIoBJlacTHOTO JeMko3a,
a Takxe Kak IIOJIe3HBM KOMIIOHEHT IIPpM JeUeHUM HEeKOTOPHX COJIMIHBIX
OIIYXOJIeM M JIMMOOM.

BileOMMILIMH, CMeCh LIUMTOTOKCUUHEX IJIMKOIIENITUIHEX aHTUOMOTUKOB,

BEIOEJIEHHEIX M3  IITaMMa Streptomyces verticillus, KOMMEPUECKU

OOCTYIIeH Kak BLENOXANE®, BiieommumH IIokKaszsaH B KayuecTBe
najuiMaTMBHOI'O JIeUeHMA, B BHUIOEe CaMOCTOATEJIBHOT'O arleHTa WM B
KOMOMHALIMM C IPYTUMMM areHTaMM, IIJIOCKOKJIETOUHOM KapPLMHOME, JUMOOM
M KapUMHOM AMUKA.

MHTUOUMTOPE  TOoIoOM3OMepass II  BKIOUAKT, He OTI'paHMuUMBaACh
B3TUM, DIUNIOOOPUIIJIIO TOKCHWHEI. SIUNOOOPUIIIIO TOK CUHEL ABJIAITCH
dpasocnelndpnUeCKUMM OPOTUBOONYXOJIEBEIMM aleHTaMM, I[IOJIYUEeHHBEMU W3
pacTeHMs MaHOPaTOpH. OSIUIOHOOMIIJIIOTOKCUHE OOBUHO BO3OEMCTBYIOT Ha
KJIETKM B S- UM G2-daz3e KJIETOUHOTO ILMKJIa IIOCPEeICTBOM OOpa30BaHUA
TPETUUHHX KOMILJIEKCOB C TonomusoMepasor II m IHK, BH3HBas pPa3pPHBH
lene JHK. PasphBH lLelel HaKallIMBanTCSa, UM cjenyeT Tubellb KJEeTOK.
[MpuMeps SOUMIOOOOUIINIOTOKCHMHOB BKJIOUAKT, He OTPaHUuUMBAaACE DTHUM,

STOIIO3MIO M TeHMIIO3NIN.

Sronosun, 4'-IeMeTUJISIUNIOOOOMIIIIOTOKCUHI- [4, 6-0-R) sTunmmen—[3-
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D—PHDKOHMpaHOSMH] KOMMEPUECKN JOCTYIIeH B BUIOE VMHBEIVOHHOTI'O

pacTBOpa WM KalcyJ kak VePESID® u oBGrUHO mM3BecTeH kak VP-16.
3Torno3mUag  IIOoKalaH B 2 KayecTBE CaMOCTOATEJNBHOTO al'eHTa WJIM B
KOMOMHaLIUY C OPYyTIVMMM XUMHMOTEepPAleBTUUECKVMM aleHTaMM B JI€UeHUU
paka fAM4YKa M HEMEJIKOKJIIETOUHOT'O paKa JIeT'KUX.

TeHuUnosm, 4'-meMe TUJISTIUIIONOPMIIJIO TOKCUH 9-14,6-0-(R) -

TeHMHMHeH—B—D—PHDKOHMP&HOBMH], KOMMEPUECKNU JOCTYIIEH B BUIOE

UHBEUMOHHOTO pacTBopa KkKak VUMON® um o0OGHUHO HM3BeCTeH Kak VM-26.
TeHunosmn I[IoKaszaH B KauecTBe CaMOCTOATEJIBHOTO areHTa MWiIM B
KOMOMHaUIUM C OPpYITUMM XUMUOTEPAleBTUUECKMMM areHTaMu B JIeUEeHUU
OCTPOTO JIeMKO3a y IOeTeu.

[IPOTUBOONIYXOJIEBEHE al'€HTH Ha OCHOBE aHTUMeTaOOJIMTOB ABJIATCAI
bazocrneundprMuecKMMM IIPOTUMBOOIIYXOJIEBEIMM aleHTaMM, KOTOPHEEe MOIyT
GYHKUIMOHUPOBATH B S-dpase (cuHTES IOHK) KJIETOUHOTO UMKJIa
[IOCPEeICTBOM MHIMOMPOBaHMA CcuHTeza [JHK minr MHIMOMPOBAHMA CHUHTe3a
IYPUHOBHX WJIM OIUPUMUIMHOBEIX OCHOBaHMM, TeM CaMbM, OTpPaHMUuBas
cuHTes [OHK. CiemopaTelJlbHO, S-dpaza He IIpoTeKaeT, U CcjenyeT Iulelb
KJIETOK. [lprMepsl aHTUMMeTabOJIMUeCKUX  [NIPOTUBOOIIYXOJIEBEIX aTl'eHTOB
BKJIOUAT, He OT'paHUUMBaACh DTUM, bropypauni, MeTOoTpeKcarT,
nMTapadbmuH, MeKalTOIYPMH, TUOTYaHMH U I'eMUMTadbuH.

5-¢ropypauwui, 5-¢Top-2,4-(1H, 3H) —-OUPUMUOVHIOIVNOH KOMMEPUYECKU
OOCTyIleH Kak O@Topypauui. BeemeHue 5S-dpTopypaluia IPUBOIOUT K
MHIUOUPOBAHUI CHHTe3a THUMMIOWUIIaTa, M TaKXe OH BkJouUaeTcd B PHK u
IOHK. PesyJbTaToM OOHBHUHO ABJISAeTCsa Iubeljlb KJIEeTOK. 5-dTopypauna
[IoKaszaH B BMIOE CaMOCTOATEJILHOTO al'eHTa WM B KOMOMHaUMM C
OPYTUMKM  XVMHMOTEPAleBTUUECKMM aleHTaMM [OPpU  JIeUeHUM  KaplLUHOM
MOJIOUHOM  XeJIe3H, 000IOUHOM  KUIIKM, [PAMOM KMIIKM, KeJyOka U
IOMKEJIYOOUHOM XeJle3H. HNpyTHre aHaJloTu QOTOPIUPUMMUIMHOB BKJIOUALT 5-
OTOPOEe30KCUYPUOUH (QJIIOKCYPUIONH ) u 5-0TOpPOe30KCUYPUONH
MoOHOboOCHaT.

InTapabud, 4-avmHo-1-B-D-apadbuHobypanosmia-2 (1H) -OUPpUMMONHOH,
KOMMEPUECKM HOCTyNeH Kak CYTOSAR-U ® u o6muHO M3BecTeH Kak Ara-C.
MojlaraeTcsda, UTO UMTapabmMH OPOABIAeT (a30CHelMdUUHOCTE KIJIETOK B
S—dpase MOCPenCTBOM MHIUOMPOBAHMSA SJIOHTauuM lenu ITHK B pe3ylbTaTe

BKIIUeHMA LUMTapabmHa B pacTymyw Lenb [OHK. [HuTapa®uH T[oKasaH B
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BUIOE CaMOCTOATEJILHOTO areHTa WIM B KOMOMHaAUMM C  OPpYITUMU
XVMMOTepaleBTUUeCKMMM aleHTaMy B JIeUeHUM OCTpOTO JeMkosza. Ipyrue
aHaJIoTu LUMTUOVHA BKJIOUAKT S-azaumuTUIVH " 2',2'-
IMOTOPHEZOKCULIMTUIOMH (reMumMTabmH) .

MepralTOIlypHUH, 1, 7-ournnpo-6H-nIypmrH—- 6—-THOH MOHOTMIPAT,
KOMMEPUECKM HOCTyNeH Kak PURI-NETHOL®. MepKanTONypuH MIPOABJISET
Gas30oCnelndpnMUHOCTE KJIETOK B S—-pa3e MHIUOMpPOBaHMEeM CHHTesa ITHK 1o
ele HeolpeleJIeHHOMYy MeXaHM3My. MepKanTonoypMH IIoKasaH B BUIe
CaMOCTOATEJIBHOTO areHTa WJIn B KOMOMHAaUUA c OIPYIVMM
XUMUOTepalneBTUYeCKUMHA areHTaMm B JIeUeHUUn OCTPOTO JIeMKo3a.
[ToUTOOHEIM aHaJIOTOM MepKalTOoIlypuHa ABJIAeTCHd a3aTUMONPUH.

TMoT'yYyaHMH, 2-aMMHO-1, 7-OUTUOPO-6H-TIYPUH—6-THOH, KOMMEPUECKHU
mocTymneH kak TABLOID®. TuoryaHuH [podBifeT (as0CHelUdUUHOCTD
KJIETOK B S-dpase MHIUOUPOBaHUEM CHMHTEe3a IOHK infe) ele
HeollpenOeJIeHHOMY MeXaHU3MY . TuoryaHuH roxkasaH B BUIE
CaMOCTOATeJIbHOTO aleHTa WM B KOMOMHaUMM C IOPpyI'MMM XMMHUOTEepa-
IeBTUUECKUMM aTleHTaMM B JIeUeHMM OCTPpOTO JeMko3a. HOpyI'Me aHaJloTu
nyprHa BKJIOUAT [IeHTOCTaTUH, SPUTPOTUOPOKCUHOHMIIAOEHWH,
baynmapabuHa ¢ocdaT M KJIAIOPUOMUH.

TemumTabua, 2'-pmes3okcu-2',2'-IudTOpPUUTUIVHA MOHOTUIPOXJIOPUI

(B-usomep) , KOMMEepUYeCKHU ODOCTYyIIeH Kak GEMZAR®. TeMunTaOVH
[IPOABRJIAET dpasocneuMdprnuuHOCTEL KJIETOK B S—-pase [IOCPenCcTBOM
OJIOKUPOBaAHU A NIPONOBIMXEHU A KJIETOK yepes TpPaHUIly GI/S-bas.

T'eMumTaOMH IIOKa3aH B KOMOMHAaLIUN C IVCILIJIaTVMHOM I1pn JIeUeHNI
JIOKaJIEHO IIPOABMHYTOI'O HEMEJIKOKJIETOUHOI'O pakKa JIeT'KMX WM B BHMIOE
CaMOCTOATEJIEHOT'O CpeldCTkBa IIpM JIeUeHNVM JIOKAaJIBEHO IIPOIOBMHYTOI'O pakKa

IIOIKEJIYOOUHOM KeJIe3H.

MeToTpekcarT, N-[4-[[(2, 4-guaMMHO—- 06—
NITEePUIVHNWI) MeTIJI | Me TUJIaM1HO ] OeH30MJI] —L—TJIy TaMMHOBAa g KM1CJIoTa,
KOMMEpUYECKHU OOCTYIIeH Kak MeTOoTpeKcCaT HaTpU4d. MeToTpekcar

npogaejisgeT odaszocnenudpmuueckme HoOOeKTH OJI9 KIETOK, O0OCOBeHHO B S-
base, IoCpelCcTBOM VHTUOUPOBaHUSA CHHTE3BA, pernapauumn n/nnm
PerMKalum IHK yepes VHTUOUPOBaHUE ouruapodosaTpenykTasH,
KoTOpada HeoOxoOouMa nJis CUHTE3a MIYPUHOBEHIX HYKJIEOTUIOB u

TrMVIomjiaTa . MeToTpekcarT IIOKazaH B KadecCTee CaMOCTOATEJIBEHOT'O
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areHTa WJIM B KOMOMHaALUM C OIPYITVIMM XVIMMOTEepPpalleBTUUEeCKVMIM al'eHTaMM
B JIeUeHNVNM XOPMOKaplIMHOME, MeHMHT eaJILHOM .HeﬁKeMMM, HEeXOIXUHCKOM
ﬂMM@OMH M  KaplMHOM MOJIOUHOM XKeJle3H, I'OJIOBEHI, mev, ANYHIMKOB WU
MOUEeBOT'O ITYy3EPA.

KaMrnToTelrHH, BRJIDUYaKIMe KaMIITOTelIMH n IIPOMI3BOOHEE

KaMIITOTelVMHa, OOCTYIIHEI WJIM HaXOIOATCA Ha CTalilnm paBpaGOTKM B

KauecCcTBe MHPM@MTOPOB TOIIOM3OMEP a3 I. llomaraercd, dTOo
INTOTOKCHUUECKaA aAKTVBHOCTbB KaMIITOTEUVMHOB CBA3aHa C eTro
MHPM@Mpmeeﬁ AKTVMBHOCTEIO OJIA TOIIOM3OMEPa3EI I. Hpmmepa

KaMIITOTEUVHOB  BKJIOUAKT, He OTI'paHuuMBafaCh 2TUM, VPUHOTEKAH,
TONIOTEKaH W pas3JIMuHble OITHuYeckue OGOpMEl /- (4-MeTUJINUIIepa3uHO—
MeTuileH) —10, 11-sTujaeHnmMokcru—-20—-kaMIITOoTellMHa, OIMCAHHOI'O HIXe.

VpruHOTEeKaH, (4S)-4,11-gusTuin-4-rugpokcu—-9-[ (4-
IUNIEPUOVNHOIUIIEPUOVHO ) KapOoHMUJIOKCK ] —1H-
nvupasno [3',4"',6,7]udnonu3uHo [1, 2-b]xuuonnH-3, 14- (4H, 12H) omox HCI1,
KOMMEPUECKM [OCTYNeH B BUIEe MWHBLELMOHHOTO pacTBopa CAMPTOSAR®.
VpuHOTeKaH ABJIAEeTCH IIPOU3BOIHEIM KaMIITOTEeLNHE, KOTOpoe
CBAB3HBaETCH, HapAanoy C ero aKTUMBHEIM MeTaboauToM  SN-38, c
KOMILJIEKCOM TonouszoMepasza I-IHK. IlojlaraeTcd, UYTO LIUTOTOKCUUHOCTB
IpOABJIAETCS B pPe3yJjbTaTe HeoOpaTHMMHX Pa3pPHBOB OBOMHEX llelel,
BEISEIBaEMbIX B3aMMOIEeNCTBUEM KOMILJIeKCa TOIIOM30OMEepasa I-IHK-
VpMHOTeKaH mJM SN-38 c QepMeHTaMM pelliMKaluM. VPMHOTEKaH II0Ka3aH
OJIsT JIeUeHMsS MeTacTaTMUeCcKoT'0 paka OOOIOYHOM KMUIIKM WM [IPSIMOM
KHUIIKH .

TornmoTekaH, (S)-10-[ (ouMeTUJIaMMHO ) MeTWJI| —4-sT1min-4, 9-
ourunpokcu—1H-nimpano [3',4", 6, 7T]uHnonm3mHo [1, 2-b] xuHOIMH-3, 14—
(4H, 12H) ouoH MOHOTHUIOPOXJIOPUI, KOMMEPUECKHU OOCTYyIIeH B BUIE
MHBELUOHHOTO pacTBopa HYCAMTIN®. TonoTekaH ABJIAeTCA IIPOMU3BOIHEM
KaMIITOTelMHa, KOTOpOe CBA3EHBAeTCH C KOMILJIEKCOM TOIIOM30Mepas3a I-—
IHK wm npemoTepallaeT I[IOBTOPHOE JIMI'MPOBAaHME Pa3PHBOB OOMHOUHEX
lemnemu, BHI3BaAHHOE TommomusoMepasom I B OTBeT Ha TOPCUOHHYIO
nebopMaumo MoJekyJu ITHK. TomoTekaH IokasaH B KauecTBe BTOpPOU
JIMHUN JIeUeHM MeTacTaTUuueCcKoM KapLUMHOMEI ANUYHUKOB u
MeJIKOKJIETOUHOT'O pakKa JIETKUX.

POpMOHH M aHaJIOT'M T'OPMOHOB ABJIAKTCA IIPMI'OOHEIMIM COEeIMHEHWMAMNM
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OJIg JeyeHMs 3JIOKaueCTBeHHHX 3aboJjieBaHUM, TIIPM KOTOPHX MWMeeTCH
B3aMMOCBA3L MeXIy TOPMOHOM (M) UM POCTOM, U/UJIM OTCYTCTBMEM pPOCTa
3JIOKaUeCTBEeHHOM OIyX0oJM. IIpMMEepE TOPMOHOB WM aHaJIoOTOB TOPMOHOB,
OPUTOOHEIX DOJIA JedeHUAa paka, BKJIKOUAKT, He OI'paHMUMBAaACEL DTHUM,
AIPEeHOKOPTUKOCTEPOUIE, Takme Kak [IPeoHU30H u [IpPeoHnU30JI0H,
KOTOpPHE IMNIPUTOOHH B JIeUeHUM 3JIOKAaUeCTBEeHHOM JIMMOOMEL M OCTPOTO
Jerko3a y IeTey; aMMHOIJIOTETUMMMUI M IpyTMe MHIUOUMTOPH apoMaTasH,
TakMe KaK aHacTpO30JI, JeTpasoJl, BopazoJjl M 5BKCeMeCTaH, IIPUI'OOHEE
0JIg JledeHMS alIpPeHOKOPTUMKAaJBHOM  KapLMHOMEL ¥  TOPMOH-3aBUCUMOMN
KapLUMHOMEl MOJIOUHOM  XeJIes3H, VMeKIe  SCTPOTeHOBHE PEeLelTOPH;
[IPOTeCTPUHE], TakKMe KaK MeT'eCcTpoJla alleTaT, IIPUI'OOHEE OJid JIeUeHUd
TOPMOH-3aBUCHMOTO pakKa MOJIOUHOM XeJIe3H ¥ KAapLMHOME DSHIOMETPUS;
DCTPOT'EHH, AQHOPOTEHE ¥  aHTUMaHIOPOTEHH, TakMe Kak QiayTaMun,
HUIIy TaMnn, fuKaJy TaMl, LUIIpOTEepOHa allerarT, u ba-pelykTasH,
TakKkMe Kak (¢uHacTepuI U OyTacTepun, NPpUTOOHEIE OJId JIleUueHUd
KapUMHOME IMPeOCTaTeJIbHOM XeJle3H U IoOpoKaueCTBEeHHOM IMIepTpoduu
npeIncTaTeJIbHOM XeJle3H; UM aHTUSCTPOTeHH, TakKe Kak TaMoKcubeH,
TopeMudeH, pajiokcudpeH, OPOJIOKCUbEH, nonmoxcubex, a TakKxe
CeJIeKTUBHEE MOIOYJIATOPEH SCTPOTEHOBHX pPeLenTopoB (SERMS) ,
ommMcaHHEHEe B naTeHTax CIIA N 5681835, 5877219 m 6207716, OpuUTOOHHE
IJIsT JIeUeHMsS TOPMOH-3aBUCHMOM KapPLMHOMBE MOJIOUHOM XeJIe3H U IPYIUX
UYBCTBUTEJILHEX 3JIOKAUECTBEHHEIX OIYyxXOoJieM; M TOHAOOTPOIMH-PUJIM3UHT
ropMoH (GnRH) M ero aHaJoT'M, KOTOPHE CTUMYJIMPYIOT BECBOOOXIEHUE
JIIOUTHMHU 3UPYRIET O TOPMOHa (LH) n/ U GOJITNIUKYJIO C TUMY JIMPYIIET O
TOpMOHAa (FSH), @njgsa JleyeHMsS KapPLMHOME IIpedcTaTeJIbHOW XeJle3H,
Halpumep, alOHUCTH ¥ aHTaroHucTel LHRH, Takme Kak TIo3epeliMHa
auerTaTr M JIeyIpoJinLn.

NHTUOUTOPH nyTen CUTHaJILHOM TPaHCOY KLU [IpencTaBJIgdnT
VHTUOUTOPH, KOTOPHEe OJOKUPYIOT MM MHIUOMPYIT XUMHUUECKMM IOIpollecc,
KOTOPHM BEISHEAET BHYTPUKJIIE TOUHEE M3MEeHeHUA . Kaxk 3I0eCh
WUCIIOJNIBL3YTCH, OaHHEM M3MeHeHMEM ABJIAETCSA npoJsimbpepanmsa I
onddepeHIMpPOBKA KJIETOK. VNHTUOUTOPH CUTHAaJILHOM TPaHCOYKINN,
NIPUTOOHEE B HaCcToOAleM n300peTeHUn, BKJIOUAIT MHTUOUTOPH
CUTHAJLHBX nyTen pPelenTOPHBIX TUPO3UMHKMHAS, HepellelITOPHEIX

TUPO3MHKMHASZ, OIJIOKaTOPHL SH2/SH IooMeHa, cepuH/ TPeOHVHKNVHA 3H,
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bochoTUOIMINHOBUT—3-KMHA3H, MMOMHOBMTOJIa, M OHKOTeHH Ras.
HexoTopre IIPOTEUHTHPO SUHKMHA 3H KaTaJlu3UpyioT
bochopMIIMpPOBaHME CIeUMIUUIECKUX TUPOBMIILHEX OCTATKOB B pPa3JIMUHEX
Beskax, yuacTBYIIUX B pPeryIaunum pocTa KJIETOK . Takue
IPOTEUHTHUPO 3UHKMHA BH B MMPOKOM CMEICJIE Iompas3neJIanTCs Ha

pPelellITOPHEIE M HepelellITOPHEE KVMHa3H.

PeuenTopHHe TUPO3VMHKIMHASEL InpencTaBJIAKRT TpchmeMGpaHHHe
OeJiky, rMemre BHEKJIe TOUHEIM JIMT'aHI—CB 3B almmi IJOMEH,
TpaHCMeMépaHHHﬁ IJOMEH n TMpOBMHKMHaBHHﬁ JOMEH . PeuenTopHHe

TUPO3SMHKMHABE YUaCTBYIRT B pPeryJaUUM KJIIETOYHOT'O pocTa U OOBUYHO
HasHBawTCHd peLenTopamMm barKTOpPOB pocTa. [lokazaHo, uTo
HECOOTBETCTRYKIIAS MJIM HEKOHTpOJIMpyeMas  aKTuUBalusgd  MHOTUMX U3
OaHHHX KMHa3, T.e. abeppaHTHas aKTUBHOCTL KMHA3HOT'O pelelTopa
bakTOPOB pPOCTa, HalIpMMep, 3a CUeT CBEPXDBKCIPEeCCUM WM MyTaluur,
[IPUBOOUT B pesyJjbTare K HEKOHTPOJIUPYEeMOMY pocTy KJIETOK .
CiemoBaTeJIbHO, abeppaHTHasas aKTHMBHOCTBL TaKMX KMHa3 CBA3aHa Cco
3JIOKAUEeCTBEHHEM POCTOM TKaHM. COOTBETCTBEHHO, MHIUOUTOPHE TakKUX
KMHa3 MOT'yT OO0eCHIeuuTh CIOCOOE JIeueHMA paKa. PellelTOpe GaKTOpPOB
pocTa BKJOYUAKT, HaIpUMep, PeLelTop SIMUIepMalJibHOTO ¢daKTopa pocTa
(EGFr), peuentop TpoMOoMTapHOTO QakTopa pocTa (PDGFr), erbB2,
erbB4, pelenTop COCYyOMCTOTO SHOOTEJIMAJIBHOTO baxTOpa pocTa
(VEGFr), THUPO3MHKMHA3ly C IOOMEeHaMM TOMOJIOTHMM C WMMMYyHOTJIOOYJIMHOM U
SIMUOEepPMalIbHEIM  (aKTOpPOM poCTa (TIE-2), pelLenTop MHCYJIMHOBOTO
bakTopa pocTta-1I (IGFI), pelenTop KOJOHMECTUMYJMpPpYyHIero ¢aKTopa
pocTa Makpodparor (cfms), BTK, ckit, cmet, pellenTopun odakTOpa
pocTra oOQubpobiacTtor (FGF), peuentopm Trk (TrkA, TrkB wm TrkC),
peuenTopH »0pMHa (eph) m npoTooHkoTreH RET. HekoTopele MHIMOUTOPEH
pelenTopo (GaKTOPOB pPOCTa HaXoOATCHd Ha CcTaouu pas3padoTKu U
BKJIOUAT AHTAT OHUCTEH JIUTaHIOB, aHTUTeJa, VHTMOUTOPE
TUPO3UMHKMHA 3E u aHTVMCMEICJIOBHE OJIMTOHYKJIEOTUIIH . PellenTops
baKTOpPOB pOCTa M aTl'€HTH, KOTOPHE MHIUOUPYIRT OYHKIMKD PelLelTOPOR
baKkTOpPOB POCTa, OINMCAaHH, HaIpuMep, B noybgukaumm Kath, John C,
Exp. Opin. Ther. Patents (2000) 10(6):803-818; Shawver et al.
DDT Vol 2, No 2 ¢eBpanp 1997; um Lofts, F. J. et al., «Growth
factor receptors as targets», New Molecular Targets for Cancer

Chemotherapy, ed. Workman, Paul and Kerr, David, CRC press 1994,
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London.

TMpOSMHKMHaSBI, KOTOPEE He ABJIARTCA KlHas3aMM pelellITOPpOB

(]_)aKTOpOB pocTa, Ha3EBaAKRTCHA HepellelITOPHEIMNU TUPOSMHKIMHAa3aMN1 .
HepeuenToprIe TUPO3VMHKIMHASE IJIA IIPVMMEeHEHNM A B HacCcToAdIleM
MSO@peTeHMM, KOTOPEE ABJIARRTCA MMIIe HAMIM nJin IIOTeHIMaJIb HEIMI

MUIIEHAMM OPOTHBOOIIYXOJIEBEIX JIEKAPCTBEHHHX CPeIOCTB, BKJOUAT CSrc,
Lck, Fyn, Yes, Jak, cAbl, FAK (pokajbHasg aIl'e3MOHHas KMHaz3a),
TUPO3MHKMHAa3a bBpyToHa ¥ Bcr-Abl. Takue HepelLelNTOPHHE KMHA3H U
ATEHTH, KOTOPHE MHIUOMPYIT OYHKUMIO HEPEeLelTOPHEX TUPO3MHKMHAS,
omMcaHwel B nybmaukaumm Sinh, S. and Corey, S.J., (1999) Journal of
Hematotherapy and Stem Cell Research 8 (5): 465-80; wu Bolen,
J,B., Brugge, J.S., (1997) Annual review of Immunology, 15:371-
404.

BroxkaTops SH2/SH3-IoMeHOB IpencTaBJIgaoT aTr'eHTH, KOTOPHE
paspymanT CBA3HBaHUE SH2- wmnm  SH3-moMeHa B IMPOKOM  pAly
bepMeHTOR MM OeJIKOB—alallTepoB, BKJWUYad cCcydOwbelmHuily p85 PI3-K,
KMHa3E ceMeMcTBa Src, alalTepHbe MoJekyJe (Shc, Crk, Nek, Grb2)
u Ras-GAP. SH2/SH3-1moMeHH B KauecTBe MUIIEeHN njisa
IIPOTUBOOIIYXOJIEBHX JIeKapCTBEHHEIX CpelcTB onmcaHel Smithgall, T.E.
(1995), Journal of Pharmacological and Toxicological Methods
34(3) 125-32.

VHTUOUTOPH  CEePUH/TPEeOHMHOBHX  KMHAas3, BKJIOUAT  OJIOKATOPEH
Kackagma KuHaz3w MAP, B ToM uucje OJokaTope kmHaz Raf (rafk),
MUTOTEH-aKTUBUPYEMEIX MWIM aKTUBUPYEMHEX BHEKJIETOUHHMM CTUMYyJIaMU
KMHa3 (MEK-as3H) ¥ aKTUBUPYEMHX BHEKJIETOUHEIMM CTHUMyJaMMu KKHAa?3
(ERK-az3m) ; nu OJIOKaTOPH YJIEHOB ceMeMcTBa IPOTEMHKNHABE C,
BKRJIOUaKmye OJiokaTopel PKC (aseda, ©OeTa, ramMMa, DICUIIOH, MO,
Jambnoa, WoTa, 3eTa), cemeMcTBO kMHaz I1kB (IKKa, IKKb), ceMelMCcTBO
KMHas PKB, uJjleHH ceMeMCcTBa KMHAa3H act ¥ pelelTopHHEe KUMHA3H TGF-
Gera. Takue CepUH/TPEOHMHOBHE KMHASH M UX WHIUOMTOPHE OMNMCAHHE B
nyoiaurkaumax Yamamoto T., Taya S., Kaibuchi K., (1999), Journal
of Biochemistry, 126 (5) 799-803; Brodt P., Samani A., and Navab
R. (2000), Biochemical Pharmacology, ©0, 1101-1107; Massague J.,
Weis-Garcia F. (1996) Cancer Surveys. 27:41-64; Philip P.A.,
Harris A.L. (1995), Cancer Treatment and Research. 78: 3-27,

Lackey K. et al. Bioorganic and Medicinal Chemistry Letters,
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(10), 2000, 223-226; mnareHTe CIIA 6268391; m Martinez-Iacaci L.
et al., Int. J. Cancer (2000), 88(1), 44-52.

VHTUOUTOPE YJIEHOB CceMelCTBRa bochoTUAMIMHOBUT—3-KMHABH],
BKRIIUAKIME OJIOKaATOPH KMHazsw PB, ATM, IOHK-PK m Ku, Takxe MOTYT
OHTE MPUIOIOHEIMM B HacToAmMeM KM300peTeHMM. TakKe KMHA3H OMNMCAaHH
Abraham R.T. (1996), B Current Opinion in Immunology, 8 (3) 412-
8; Canman C.E., Lim D.S. (1998), Oncogene 17 (25) 3301-3308;
Jackson S.P. (1997), International Journal of Biochemistry and
Cell Biology. 29 (7):935-8; wm Zhong H. et al., Cancer Res.,
(2000) ©60(6), 1541-1545.

Takxe IIPUT O OHEMU B HacTodlleM n300peTeHnn ABJIAITCSA
MHTUOUTOPE CUTHAJBHEX I[IyTel MWOMHOBMUTOJIa, Takue KakK OJIOKaTOPH
dochosmia 3k C u aHaJIoTu MUOMHO3UTOJIA . Takue VHITMOUTOPEL
CUTHAJILHEIX IIyTelM omnmcaHbe Powis G. and Kozzikowski A., (1994) New
Molecular Targets for Cancer Chemotherapy ed., Paul Workman and
David Kerr, CRC press 1994, London.

Eme oZHOM TIpyNno¥ MHIMOMTOPOB IIYyTeM CUITHAaJIBHOM TpaHCIYyKIUU
ABJIATCSA MHIUMOMTOPE OHKOT'eHa Ras. Takue MHITUOMTOPH BKJIOUAKT
MHTUOUTOPH bapHesuITPpaHchepast, TepaHUIITepaHuJITpaHchepa 3t u
npoTeasu CAAX, a TaKXe aHTUCMBEICJOBHE OJIMTOHYKJIIEOTHUIH, PUOO3UME U
VMMYHOTepaleBTUUeCKMe arleHTH. IloKasaHo, UYTO TaKue MHIUOUTOPH
BJIOKMPYIOT aKTMBalUMID ras B KJeTKax, CcoIepXalux MyTaHTHHE ras
OUKOTO THIAa, bYyHKUMOHUPY S, TeM caMbeM, B KauecTBe
AHTUIIPOIUGEPUPYIOMUX AT eHTOB. VHTUOUpPOBaHNKE OHKOT€eHa Ras
obcyxnmaeTcs B nyoJMKaLMax Scharovsky 0.G., Rozados V.R.,
Gervasoni S.I. Matar P. (2000), Journal of Biomedical Science.
7(4) 292-8; Ashby M.N. (1998), Current Opinion in Lipidology
9(2) 99-102; m BioChim. Biophys. Acta, (1999) 1423 (3): 1930.

Kaxk yKasHBaJIOChH BHIIE, aHTATOHUCTH Ha OCHOBE aHTUTeJ IJ4
CBA3HBAHMA JIMTaHOa PelelNTOPHHEX KMHa3 TakkXe MOTYT CJIYXUTH B
KayeCcTBe MHIUMOMTOPOR CUTHaJILHOM  TpaHCOyKUuMM. [DaHHasg  Tpyldda
VMHTUOUTOPOB TIIYyTeM CUTHAJBLHOWM TPaHCIOYKIMM BKJIOUAET MCIOJb30BaHMUE
TYMaHM3UPOBAHHHX AaHTUTEJ K BHEKJIETOUHOMY JIMT'aHO-CBSA3HEEBAaKIeMy
IOOMeHY PelLelTOPHEX TUPO3VHKMHAS . Hanpumep, creunpuueckKoe
aHTureJio k¥ EGFR Imclone C225 (cMm. Green M.C. et al., Monoclonal

Antibody Therapy for Solid Tumors, Cancer Treat. Rev., (2000),
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26(4), 269286); Herceptin(r) erbB2 anTuTesa (cM. Tyrosine Kinase
Signalling 1in Breast cancer: erbB Family Receptor Tyrosine
Kinases, Breast cancer Res., 2000, 2(3), 176-183) ; u
crneuupmuueckoe aHTUTeJ o K VEGFR 22CB (cm. Brekken R.A. et al.,
Selective Inhibition of VERGFR2 Activity by a monoclonal anti-
VEGF antibody blocks tumor growth in mice, Cancer Res. (2000)
60, 5117-5124).

AHTHMAaHTHMOT' €HHHEE TepalleBTUYECKUE aTeHTHl, BKJIOUA A
HepeLellTOPHY KnHasy MEK, Taxkxe MOTYT OHTH IIPU IO ODHEIMA B
HacTodmeM M300peTeHUM. AHTHMAHTIMOT'E€HHEE al'eHTH, TaKMe KaK al'€HTH,
KOTOPHE MHIMOMPYIT 50deKTH QdaKTOopa pocTa DHIOOTENUA COCYLIOB
(HanpuMep, aHTUTeJla OpoTuB OQaKTopa pocTa DHOOTeJMd COCYHOB,
feBaumzymMad [Avastin™] U COeIVHEeHUuHd, KOTOpPEE  QYHKUMOHUPYIOT
OPYTUMM  MexXaHM3MaMu (HanpuMmep, JIMHOMWI, VHIUMOUTOPE  QYHKUUU
MHTeTpMUHa OvP3, SHIOCTATMHA M aHTMOCTATHHA) .

AT'eHTH, MCIOJIb3yeMble B MMMYyHOTepalleBTUMUECKUX CXeMaX, TaKxe
MOTYT OBTE NOPUIOOHEIMM B KOMOMHAaLMM C COoeIMHeHuAMM OGopMyJiel (I-N),
(I-P) miom (I). VMMyHOTepaleBTMUECKMEe IIOOXOOH, BKJWUAasg, HalpuMep,
Me TOOH ex-vivo u in-vivo, oJisa MIOBHINEHU A VMMYHOT' €HHOCTHU
OIIYXOJIEBEIX KJIETOK VY IIallMeHTOB, TakMe KakK TpaHCOeKUMsS LUMTOKMHaMMU,
TakKMMM KaK MHTepJIeMKUH 2, MVHTepJIeMKMH 4 wiIM I'PaHyJIOUUMTapHO-
MakpodarallbHBM KOJIOHME C TUMY JINP YOIV dbakTOop, MOOXOOAT oJs
CHWXEeHMS aKTMBHOCTM T-KJIETOK, TIIOOXOHNE, B KOTOPHX MCIOJb3YyKTCS
TPpaHCOULMPOBAHHHE VIMMY HHEIE KJIETKMU, TakKue Kak LMTOKMH—
TPpaHCOULMPOBAHHHE OEeHIPUTHHE KJIETKMU, MOOXOMH, B KOTOPHX
VICIIOJIE3YITCHA LUTOKMH-TPAHCOUIIMPOBAHHEE JIMHUM OIIYXOJIEBHX KJIETOK U
MIOOXOIOH C MCIIOJIE30BAHMEM AHTUMIOMOTUIINUECKUX aHTUTEI.

TepanneBTHUECKME AaT'€HTH, MCIOJb3YeMEE B IIPOAallOITOTHUUYECKUX
cxeMax (HalpMMEP, aHTUMCMEICJIOBHE OJIMTIOHYKJIEOTUIH bcl-2), Takxe
MOXHO MCIIOJIB30OBAaTh B KOMOMHALIMM TIO0 HaACTOAMEMY M300peTeHM.

VHTUOMTOPH CUTHAJILHHX OIYTeM KJIeTOUHOTO LMKJa MHIUOUPYIOT
MOJIEKYJIE, VYaCTBYIMEe B pernyJlauuy KIJIeTOUHOTO ILMKJIa. CeMelCTBO
[IPOTEMHKMHAS, Has3BBaeMoe LIMKIMH3aBUCUMBEIMM KMHa3zaMu (CDK-ase), u
X B3aMMOIOEeMCTBME C CceMeMCcTBOM OeJIKOB, Ha3HBaeMBX NIMKJIVMHaMU,

peryimpyeT IIPOOBVMIXEHVIE gepes KJI€ TOUHBM IIMKJI SYKapHroT.
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KoopomHaum4a AKTHUBaAL MU 1% MHaAKTHUBALIUU pPasJINMUYHEIX umMrJmMH,/ CDK-

KOMITJIEKCOB Heobxonmuma IOJId HOPMaJIBHOI'O IIPOOBMXEHNMA uepes
KJIE TOUHEM IMKJII. Ha cTaiomnm paBpaGOTKM HaXoInMTCA HEeCKOJIBEKO
MHPM@MTOpOB CHT'HaJIbE HEIX HyTeﬁ KJIEeTOUHOTI'O IMKJIa . B YaCTHOCTHM,

IIPMMEPH LIMKJIMH3aBUCUMEIX KMHa3, BkJwudasda CDK2, CDK4 um CDK6, u mux
MHTUOMTOPLE OINMCAaHE, HalpuMep, B OyOjaukauuu Rosania et al., Exp.
Opin. Ther. Patents (2000) 10 (2): 215-230.

B oOoHOM BapMaHTe OCYHEeCTBJIEHMI KOMOMHALMA I[IO0 HACTOLAIleMy
N300peTeHUn BKJKUAET cCcoelMHeHMre o¢opMyJiel (I-N), (I-P) wmym (1),
u/uiau ero CcoJilb, B YaCTHOCTM, eTo OGapMaleBTUUECKM IIpUeMIeMYy
COJIb, u, II0 MeHBIEMW Mepe, OOVMH IPOTUBOOIIYXOJIEBHIM  al'eHT,

BH@paHHHﬁ 3 TPYIIH, cocTodmen mus3 aHTMMMKpOTPYGOQKOBHX areHToB,

KOOPIMHAaUMOHHEIX KOMIIJIEKCOB I1IJIaTVMHEL, AJIKMJINP YoM X areHToB,
AHTUOMOTUUECKMX areHToORB, MHPM@MTOpOB TOIIOM30OMEepP a3kl I7,
aHTMMe TaboJIMTOR, MHPM@MTOpOB TOIIOM30OMEP a3kl I, I'OPMOHOB u

aHaJIOTOB TOPMOHOB, MHIMOMTOPOB IIyTelM CHUTHAJbLHOM TPaHCIYKLNWM,
aHTMOT €HHEIX aTeHTOB Ha OCHOBe VHITUOUTOPOB HepeLelTOPHEX
TUPO3SMHKMHAS, MMMYyHOTepaleBTUUECKUX aleHTOB, [IpoalolTOTUUeCKUX
ATEeHTOBR UM UHTUOMUTOPOB CUTHAJILHHEX IIyTelM KJIeTOUHOT'O LMKJIIAa.

B oIHOM BapMaHTe OCYMeCTBJIeHMS KOoMOMHALMA IIO0 HACTOAIEeMYy
n300peTeHUD BKJIOUaeT coelOuMHeHme ¢QopmyJH (I-N), (I-P) wmam (I) wmam
ero CcoJlb, B YaCTHOCTHM, eTro (apMalleBTHUECKM IIpUeMIeMyk COJIb, M IIO
MeHbIlel Mepe, OIMH IIPOTUBOOIIYXOJIEBEIM areHT, KOTOPHM ABJIAeTCSA
AHTUMMUKPOTPYDOUKOBEIM  aT'€HTOM, BEIOPAHHEIM M3 OUTEPIEeHOUIOB U
ajKajounos OapBUHKA.

B [OONOJIHMTEJILHOM BapMaHTe OCYIeCTBJIeHUS, II0 MeHbllel Mepe,
OIOWH IIPOTUBOOIIYXOJIEBHM arneHT npelcTaBJIAEeT OUTEePIIeHOon] T . B
OOIIOJIHUTEJILHOM BapMaHTe OCylecTBJIeHMs, [0 MeHblleM Mepe, OIMH
IPOTUBOOINYXOJIEBHM aTeHT MNPeOCTaBJIsgeT ajikajloun OapBMHKA.

B oIHOM BapMaHTe OCYMeCTBJIEHMS KOMOMHALMA II0 HACTOAMEMY
n300peTeHUD BKJIUAET CcoeluMHeHue o¢QopmyJiel (I-N), (I-P) wmiam (I) wmim
ero CoJIb, B YaCTHOCTHM, eTo OQapMalleBTUUYECKM IIPUEMIIEMYK COJIb, M IIO
MeHblel Mepe, OIOMH OIPOTUMBOOIIYXOJIEBHM al'eHT, KOTOPHM IpeIdcTaBJjisgeT
KOOPOMHAUMOHHEM KOMILJIEKC I1JIaTMHE .

B MOONOJHMTEJILHOM BapMaHTe OCYIeCcTBJIeHUSd, I[I0 MeHbllel Mepe,

OIIVIH HpOTMBOOHyXOﬂeBHﬁ areHT InpencTaBJjideT InarJjimTarces,
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KapOBoriaTuH VIV BMHOPEJIOUH . B IOOTOJIHUTEJIEHOM BapMaHTe
oCymeCcTBJIeHMS, I[I0 MeHblley Mepe, OOMH IIPOTUBOONYXOJIEBHM aTleHT
NIpelcTaBJIgeT KapOoIlJlaTHH . B IOOIOJIHUTEJIbEHOM BapMaHTe
OoCymeCcTBJIEHMA, I[I0 MeHblley Mepe, OIOMH IIPOTUBOONYXOJIEBHM aTleHT
npelncTaBJIgeT BMHOPEJIOUH . B IOOIOJIHUTEJIEHOM BapMaHTe
OCymeCcTBJIEHMA, I[I0 MeHblley Mepe, OOMH IIPOTUBOOINYXOJIEBHIM aTeHT
npelncTaBJIgeT NakJIMTaKCel. B OIIHOM BapMaHTe OCYIIEeCTRBJIEHUA
KOMOMHAaLMA I[I0 HaCTOoAlleMy M300peTeHMIO BKJIIOUAET COEeOMHEHUe QOPMYJIH
(I-N), (I-P) wmmm (I) wmiamM CoOJib, B UYaCTHOCTH, eI'0 (QpapMalleBTUUeCKU
opueMiieMyl COJb, ¥, IO MeHbIEM Mepe, OIMH IIPOTUBOOIIYXOJIEBHMN
areHT, KOTOPHM ABJIIETCH VHITMOMTOPOM oyTen CUTHAaJILHOM
TPaHCOYKLWUNA .

B eme BapuaHTe OCYMEeCTBJIEHUS MHTUOMUTOP IIyTelM CUTHaJbLHOM
TPaHCOYKINWY I[IpelcTaBJIgeT UMHIUOUTOP PelLelNTOPHOV KMHAa3H (aKTopoB
pocTa VEGFR2, TIE2, PDGFR, BTK, erbB2, EGFr, IGFR-1, TrkA, TrkB,
TrkC wmam c-fms. B eme OOHOM EBapMaHTe OCYIECTRJEHUS MUHIUOUTOP
nyremn CUTHAaJILHOM TPaHCOYyKLUUN ABJIAETCA VHIMOUTOPOM
CepHrH/ TPEeOHUHOBOM KMHa 3H rafk, akt VI PKC-3eTa. B
IOOIIOJIHUTEJILHOM BapMaHTe OCYIEeCTRBJIEHUS MHIMOUTOP IIyTelM CUITHaJIbHOM
TPAaHCOYKLUMM TPeOCTaBRJIsSeT MUHIMUOMTOP HEepelLelTOPHOM TUPO3MHKMHASIH,
BHOpPAHHOM M3 CceMelMcTBa KMHA3 Src. B IONOJHUTEJLHOM BapMaHTe
OCYMEeCTRBJIEHMUS MHIUOMUTOP IOyTeM CUTHAJLHOM TPaHCOYKUUM SBJISETCSH
MHTUOUMTOPOM C-SrcC. B  IOONOJHMUTEJIbBHOM BapuMaHTe  OCYMeCTBJIEHUS
MHTUOMTOP NOYyTeM CUTHaJbLHOM TPaHCOYKUUM SABJISeTCS MHIUOMTOPOM
OHKOT'eHa Ras, BHOpaHHBEM K¥3 MHIMOMTOPOB OGapHesuITpaHchbepass U
TrepaHUJITepaHMIITPaHCchepasH. B OOIOJIHUTEJIbLHOM BapraHTe
OCYIECTBJIEHUA VHTUOUTOP nyTen CUTHAaJILHOM TpaHCOY KUK
IpencTaBjigeT MHIUOUTOP CepHuH/TPEeOHMHOBOM KMHASH, BHOpPaAHHOM U3
TPyNne, cocTodmen mu3s PI3K.

B IOONOJHUTEJLHOM BapMaHTe OCYIeCTBJIeHUS UMHTUOUTOp OyTen
CUTHaJILHOM TPpaHCOy KN IpencTaBJIAET OBOMHOM VHTMOUTOP
EGFr/erbB2, HanpuMep  N-{3-xJjop-4-[ (3-dTOopOeH3MII) OKCHU] PeHMUII} —6—
[5-({[2- (MeTaHCYJIEQOHWII) 3TUJI] aMUHO } METWJII) —2-dypuJi] —4-
XMHa30JIMHAMYH .

B oIHOM BapMaHTe OCYMeCTBJIEHMS KoOMOMHALMA IIO0 HACTOAMEMY

n300peTeHnD BKJKUYaeT coeluMHeHre o¢opmyJsiel (IN), (IP) wmmm (I) wim
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COJIb, B UYaCTHOCTM eIl'o ¢QapMaleBTHUeCKNM I[IpMeMIIeMyl COJIb, M, IO
MeHBIIE Mepe, OOMH IIPOTUBOOIIYXOJIEBHM aTl'eHT, KOTOPHM SABRJIAETCH
MHIMOMTOPOM CUIHAJIOB KJIETOUHOT'O LMKJIa. B OOMIOJIHUTEJLHOM BapMaHTe
OCYWeCTBJIEHUA MHIMOUTOP CUITHAJOB KJIEeTOYHOI'O LMKJa IIpelcTaBJideT
nHrnomTop CDK2, CDK4 wmnu CDK6.

HONOJIHUTeJIL HEE [IPUMEPEL OpYyTMX TepaleBTUUeCKUX areHTOB
(HanopuMmep, IIPOTUBOOIIYXOJIEBOTO areHTa) oJisd [IpUMEHEeHM A B
KOMOMHaAUMM WM COBMECTHOM BBeIeHUNM C CcoelMHeHMeM o¢opMyJiel (I-N),
(I-P) mmm (1), OpelcCTaBJIART UMMMYyHOMOIYJISTOPH .

Kak 3meckr UCHOJNB3YETCH, KUMMYHOMONYJIATOPEDY OTHOCATCH K
JIIOOMY  COeIMHEHND, BKJIIOUAA MOHOKJIOHAJIBHEE  aHTUTEJa, KOTOpPEE
BO3OEUCTBYOT Ha VIMMYHHYIO CUCTEMY . VIMMYyHOMO I JIA TOPEL MOTYT
MCIIOJIB30BATHCA B KauecTBe IIPOTUMBOOIYXOJIEBEX CPENCTB IOJA JIeUeHUd
paka. HanopuMep, MMMyHOMONYJIATOPEL BKJIOUWAKT, He OI'PaHUUYMBAaACH
3THM, aHTuTejsa nporTus CTLA-4, Takue Kak unmamMymad (YERVOY) wu
aHTHUTeJa IIPpOTUB PD-1 (OnmouBo/HUBOJIYMAaO u
Kenrpyna/nembposusymad) . [IpyTMe KVMMYyHOMOIYJIATOPH —BKJIOUAKT, He
OTpaHMUMBAafAChL D2TUM, aHTUTeJa K IC0OS, aHTUTeJsa K 0X-40, aHTHUTeJa
k PD-L1, aHTuTesla k LAG3, aHTHTeJa k TIM-3, aHTUTeJsla K 41BB wu
aHTureJsia k GITR.

HOmOJIHKUTeJIL HEE [IPUMEPH OpyTUX TepaleBTUUYeCKUX areHTOB
(IPOTHMBOOIIYXOJIEBOT'O al'eHTa) HOJd I[IpMMeHeHud B KOMOMHaLUUM WJIU
COBMECTHOM BBeJeHUM C COelOMHeHMeM II0 HacCTodlleMy W300peTeHU0
ABJIAKTCA areHTaMy HOpoTuB PD-L1. AHTU-PD-Ll-aHTHTeJla M CIOCOOH MX
[IOJIYYeHUs M3BEeCTHH B IaHHOM oOJjacTtm. Takme aHTHUTeJa k PD-L1
MOT'YT OBITE [IOJIMKJIOHAJIb HEIMI VI MOHOKJIOHAJIb HEIMU n/Uim
PEeKOMOMHAHTHEMMU, W/UIM TYMAHM3MPOBAHHEIMU. TUIMUHEE aHTUTejla PD-
L1l packpeTH B mnaTeHTax CIMA N 8217149, 8383796, 8552154, 91212224
m 877108 m B nOyoaMKauMsax 3asgBOK Ha mnaTeHT CIMA 20110280877,
2014/0341902 u 20130045201. IOTIOJIHU T &JIbL HEle MJIJIOCTPAaTUBHEE
anTureJla k PD-L1 (Takxe HaszswHBaeMble CD274 wmam B7-H1) M cmoco®n UX
[IpUMeHeHUs PacCKpPHTH B HaTeHTax CHA N 7943743, 8168179 m 7595048;
W02014055897, WO02016007235 m B nydbaMKalUMax 3asgBOK Ha noaTeHT CIA
20130034559, 20130034559 wm 20150274835. AuTn-PD-L1l-aHTHUTEJa
HaxOoOATCHA Ha CcTaluu pa3paboTKM B KadeCTBe UMMYHOMOIYJIMPYIINX

areHTOB WMJIM VIMMYHOMOIYJIATOPOB IJIA JI€UeHMA pPakKa.
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B OIOHOM BapMaHTe OCYyIeCTRBJIEHUA aHTM—-PD-L1-aHTHUTeJIO
opencraBygeT coOoM aHTUTEJIO, pPacKpHToe B ImnaTeHTe CIMA N 8217149.
B eme oOOHOM BapMaHTe OCYMeCTBJIeHMS aHTU-PD-L1-aHTUTEeJ IO BKJKUaeT
CDR aHTUTeJla, PacCKpHTOI'O B IIaTeHTe CIA N 8217149. B eme OIHOM
BapMaHTe OCymMecCTBJIeHMS aHTU-PD-L1-aHTHUTeJIO I[IpencTaBjigeT cobon
aHTUTEJIO, pPacKpeTOe B IHaTeHTe CIA N 8779108. B eme OOHOM
BapMaHTe oCylmeCcTBJIEHUA aHTV-PD-L1-aHTUTEJIO COOEPXUT CDR
aHTHTeJla, PacKpHTOI'O B 3adBKe Ha DaTeHT CIA N 8779108. B eme
OOHOM BapMaHTe OCYyHNeCTBJIeHNsa aHTU-PD-L1-aHTHUTeJIO OIpeAdCTaBJIAeT
aHTUTEJIO, PaCKpPHTOE B Iy OJImMKalunum 3aaBKU Ha IaTEHT CIIA
20130045201. aHTU-PD-L1l-aHTuUTeslo aHTU-PD-L1-aHTUTEeJIO COLOEPXUT
CDR aHTHTeJla, PacCKpPHTOIO B IyOJIMKaLUMM 3agBKM Ha nareHT CIA
20130045201. B omDHOM BapMaHTe OCymMeCTBJIeHMS aHTU-PD-L1l-aHTuUTeJIo
npencraBjgeT BMS-936559 (MDX-1105), xoTopoe ©OwvUIO omomcaHo B WO
2007/005874. B eme OIOHOM BapraHTe OCYIeCTBJIeHMd aHTu-PD-L1-
aAHTUTEJIO IpencraejsgeT MPDL3280A (RG7446). B elle OOHOM BapMaHTe
ocymecTBJIeHMS aHTU-PD-Ll-aHTuUTeJiO HOpencrarjgsgeTr MEDI4736, KoTopoe
ABJIAETCAI MOHOKJIOHAJIBHEIM aHTUM-PD-Ll1-aHTHUTeJIOM, OnMCaHHEM B WO

2011/066389 m US 2013/034559. B eme OOHOM BapraHTe OCYIMECTBJIEHUS

a”HTM-PD-L1-aHTUTEJIO npencraBjgeT TECENTRIQ™ (aTesosmsymMad) ,
KOTOpOe £ABJIAeTCA MVMMyHOTepalleBTUUEeCKMM IIpellapaToM npoTtus PDL1,
KOTOpEM Oyl omobpen B CIA B wMae 2016 roma mOJg JedeHUS
OIpeneJIeHHHX TUIIOB paka MOUeBOI'O IIy3HpPsS. B elle OIHOM BapMaHTe
oCylecTBJIEHUSA aHTM-PD-L1-aHTHUTEeJIO npencrapjgaeT YwW243.55.570,
KoTOpOE ABRJIAETCH aHTM-PD-L1-aHTHUTEJIOM, ONMCAaHHEM B WO
2010/077634 n marenTe CHA N 8217149. IpuMeps aHTU-PD-Ll-aHTUTE,
INPUTOOHEIX IJIA CIOCOOOBR IIO0 HaCTOofAlleMy M300peTeHM, W CIOCOOB UX
HOJIyUeHrsa oIomcade B PCT WO 2010/077634, WO 2007/005874, WO
2011/066389, mnarenTe CHIA N 8217149 wu sagBke Ha narTedHrt CIA
2013/034559.

Ipyrue npuMeps mAb, KOTOpHEe CBA3wBawTCca ¢ PD-L1 uejioBeka, U
ABJIAITCA IIPUTOOHEIMM B CIOCOOe JleueHUs, JIEKapPCTBEHHEX CpencTBax WU
IpUMEHEeHMAX I[I0 HacCTodlleMy H’300peTeHMo, ommMcaHe B WO 0201/01990¢,
w02010/077634 Al n UsS8383796. KoHkpeTHEE mAb IpPOTUBR

yeJjioBeueckoro PD-L1, mnpuromHele B KadecTBe aHTaroHucTa PD-1 B
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criocobe  JleueHUd, JIEKAapCTBEHHEX CpelcTBax ¥ IIPMMEHEeHUAX IO
HacTogleMy n300peTeHNnD, BKJIIOUAOT MPDL3280A, BMS-936559,
MEDI4736, MSB0O010718C.

HOMIOJIHUTeJIbL HEe IpUMEPEL OPpYyTHUX TepalneBTUUeCKUX aTeHTOB
(MPOTUBOOIIYXOJIEBOT'O al'eHTa) IOJIA T[PUMeHeHMAa B KOMOMHaAUVM WJIU
COBMECTHOM BBeOeHMM C COeIMHEeHMEeM [0 HacTodlleMy M300peTeHNn
NIpencTaBJAKRT aHTaroHucT PD-1.

«AHTaroHmucT PD-1» o3HauvaeT JOOe XUMUUECKOE COeIMHEeHMEe WK
OMOJIOTMUECKYID  MOJIEKYJLY, KOTOpPEHE OJIOKUPYIOT CBA3EIBaHUE PD-L1,
SKCIPECCUPOBAHHOTO B PaKOBOM KJeTke, Cc PD-1, B»KCOPeCCHUPOBaAHHOTO
B VIMMYHHOM KJIeTKe (T-rJeTke, B-kieTke NI NKT-kJjeTKe) n
NpenrnouTmuTeJIEHO Takxe OJIOKUPYIOT CBA3EBaHUE PD-12,
SKCIIPEeCCUPOBAHHOTO B  PakKOBOM  KJIeTKe, C DKCIPEeCCHUPOBAHHEM B
VMMYHHOM KJeTKe PD-1. AJbTepHaTHBHBEE Ha3BaHUA WIM CHUHOHMMEL IJIA
PD-1 m ero JMIaHOOB BKJouUaoT: PDCD1, PD1, CD279 um SLEB2 gnasa PD-
1; pDCD1L1, PDL1, B7H1, B7-4, CD274 m B7-H gnsa PD-L1; m PDCD1L2,
PDL2, B7-DC, Btde wm CD273 giua PD-L2. B JmoBBIX BapMaHTax
OCYIIECTBJIEHMA AaCIeKTOB MJIM BapMaHTax OCYIIECTBJIEHMI HacCTOLdllelo
n300peTeHMa, B KOTOPHX UeJIOBEK HYXIaeTCd B JIEUeHUM, AaHTaATOHUCT
PD-1 O6JokMpyeT CBA3HBaHMe uYeJioBeueckoro PD-L1 ¢ PD-1 dyeJjioBeka u
IpenlouTUTeJIbHO OJOKMPYEeT CBA3HBaHMEe Kak dYejloBeueckoro PD-L1,
Tak m PD-L2, ¢ PD-1 dyejioBeka. AMMHOKMCIJIOTHHE IIOCJIeIOBATEJbLHOCTHU
yejioBeuyeckoro PD-1 MoxHO HanTM B NCBI Locus No: NP 005009.
AMMHOKMCIIOTHEIE IIOCJIEOOBATEJILHOCTM UeJioBeueckux PD-L1 wm PD-L2
MOXHO HanTu B NCBI Locus No: NP 054862 u NP 079515
COOTBETCTBEHHO.

A”uTaroHucTH PD-1, HOpUTOOHEE B JHOOOM M3 acCIleKTOB HaCTOAWLeI'O
n300peTeHra, BKIOUAKT MOHOKJIOHAJILHOE aHTUTEJIO (mAb) wmiIm erTo
AHTUTEeHCBA3HBAMNUY (parMeHT, KOTOPHEe ClIeludrMuecKM CBA3BBATCHI C
PD-1 wmyum PD-L1 m HOpedlouYTUTEJIEHO CleluduueCKM CBA3HBawTCsa ¢ PD-1
yeJIOBeKa - WU PD-L1 YyeJIOBReKa. mAb MoOXeT OBITH yeJIOBeUeCKUM
AHTUTEJIOM, ITYMaHUSUMPOBAHHEIM AaHTUTEJIOM WM XVMEPHBEM aHTUTEeJIOM, U
MOXeT BKJIOUATH KOHCTAaHTHY oBJlacTb yeJIoBEeKa. B HEKOTOPEIX
BapMaHTax OCYIMeCTRJIeHVI KOHCTaHTHasa oO0JlacTh UeJiIoOBeKa BHOpaHa M3
TPYIIH, COCTOAmEeN M3 KOHCTAHTHEX objacTten IgGl, IgG2, IgG3 wm

TgG4, M B TIPEenNoUYTUMTEJIbHHX  BapMaHTax KOHCTaHTHas  o6JacThb
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yeJioBekKa IpelcTaBJigeT CcoB0OM KOHCTaHTHyKL obmacTbk I1gGl mmm IgG4. B
HEeKOTOPHX BapMaHTax OCYMeCTRBJIeHVS aHTUTEeHCRBA3HBaMUM GpaTrMeHT
BHOpaH M3 TpPYIIH, CcoCcToAmer M3 ¢parMeHTOB Fab, Fab'-SH, F(ab'),,
sckFv u Fv.

[IpuMeps mAb, KOTOPHE CBA3HBAKTCA C dYeJjloBedeckuM PD-1 wu
[IPUTOIHEL B pPasJIndHBIX acrexkTax u BapMaHTax OCYWeCTBJIEHUI
HacToAmero m300peTeHUd, onmmcaHel B US 7488802, Uus 7521051,
Us8008449, US8354509, US8168757, W02004/004771, W02004/072286,
W02004/056875 m US2011/0271358.

Crnneumnpmuecrme mAb K UyeJIOBEeUeCKOMY PD-1, NPUTOOHEE B
KadecTee aHTaroHucTa PD-1 B J0oOOM M3 AacCIeKTOB U BapUaHTOB
OCYIIeCTBJIEHU A HacTo4mero n300peTeHUd, BKJIOYAOT : MK-3475,
TyMaHM3upoBaHHoe I1gG4 mAb CcoO CTpyKTypow, omnmucaHHoM B WHO Drug
Infillemation, Vol. 27, N 2, pp. 1l6l-162 (2013), ¥ KOTOpOe
COOEPXUT aMMHOKMUCIIOTHHE I[IOCJIeNOBaTeJIbHOCTHY TAXeJION U JIeTKOM
nernen, IokaszaHHBE Ha Our.6; HMBOJYyMad, uejloBeueckoe I1gG4 mAb co
CTPYKTYypOM, ommcaHHo¥ B WHO Drug Infillemation, Vol. 27, N 1,
PP .- 68-69 (2013), n KOTOpoe COOEepPXuUT AMUHOKMCJIO THEIE
IIOCJIeNOBATEJBHOCTY TAXEJION M JIeTKOM Lieled, [NoKa3aHHHe Ha our. 7;
I'yMaHU3MpOBaHHEEe aHTUTeJsa h409A11, h409A16 m h409Al17, KOTOpPEHE
omrcaHel B W02008/156712 wu AMP-514, KOTOpPHEe pa3pabaTeBamnTCA
Meidmmune.

Ipyrrue aHTaroHMcCTH PD-1, wucHnojJb3yeMee B JJOOOM M3 acCIeKTOB U
BapUaHTOR OCYWeCTBJIEHUA HacToAmWeI o n3obpeTeHUd, BKJIIOUAIT
MMMyHOaII'e3UH, KOTOPEM  chHeumudrMuecKM  CBHA3HBAETCSA c PD-1 u
NPEenrIouTUTEJIEHO CleludnuyeCKM CBA3HBaeTCsa C 4YeJioBeueckuMm PD-1,
HaIlpuMep, CIIUTEM  BeJIoK, comepxXamuil  BHEKJIETOUHHM wJam  PD-1-
cBaAlbBabmmy  pparmMedT PD-L1 wmiam  PD-1L2, CJAMTEM C KOHCTAHTHOM
oBJlacThi, TakoM kak Fc-o6JacTb MOJIEKYJIH MMMYyHOTJIOOyYJMHa . IIpUMMepH
MOJIEKYJI MMMYyHOaNOI'e3uM, KOTOPHE ClIelMdUUeCKM CeBa3pBawnTCcad C PD-1,
omnmcaHsl B WO 02010/027827 m WO02011/066342. ChneumdmueckKme CJIUTHE
OeJIkM, IIPUIOIOHEHE B KadeCTBe aHTaroHmucTa PD-1 B crnocobe JiedeHud,
JIEKAPCTBEHHEX CpPeOCTBaxX M IIPpMMeHeHMAX I[I0 HacTodlleMy KN300peTeHUD,
BRJIOUAT AMP-224 (Takxe M3BECTHEMN Kak B7-DCIgqg), KOTOPHM
nopencraBjdeT CIINTHIM BeJiok PD-L2-FC n CBA3EIBaAETCHA C PD-1

deJIOBEKa.
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KeliTpyna/neMOposmn3ymad ABJIAETCHA aHTu—-PD-1-aHTUTEJIOM,
MMEIVMCS Ha PHHKe IJIA JIeYeHMsa pakKa JeI'KoI'o [IpOM3BOICTBa Merck.
AMVMHOKMUCJIOTHaAS IIOCJIeNOBaTeJIbHOCTE I[eMOpoJm3yMaBa M CIOCOOHE ero
IpUMeHeHUsI PAacCKpPHTH B HaTeHTe CIA N 8168757.

OnanBoO/HUBOIJIYMAD ABJIAETCH IIOJIHOCTRIO JeJIOBeUueCKUM
MOHOKJIOHAJIBHEIM aHTUTEJIOM, KOMMEpUeCKM IOCTyINHEM OT Bristol Myers
Squibb, HallpaBJIEHHEM I[IPOTUB  HEeTaTHUBHOTO  UMMYHOPEeIYJIATOPHOTO
peLenropa KJIETOUHOM [IOBEPXHOCTHA JeJIOBeKa PD-1 (peLuenTopa
oporpaMMMpyeMor CcMepTu-1 WM pelenTopa IPpOoTpaMMUMPYyEMOM CMepTU
kjJeTok-1/PCD-1) C aKTMBHOCTBI IIOTEHLUMPOBAHMSA MMMYyHOT'O OTBeTa.
Hurosiymao CBSA3EBAEeTCH c u OJIOKUpPYEeT AKTUBALIN PD-1,
TpaHcMeMOpaHHOTO ©OeJika HaIceMeycTBa 1g, ero JuraHmamu PD-L1 wm
PD-1L2, 4UTO NOPUBOOUT K aKTMBaLuUM T-KJETOK M OIOCPeNyeMHX KJIeTKaMU
VMMYHHEIX  OTBETOB  I[IPOTUB OIIyXOJIEBEX  KJIETOK  WJIM  [IaTOI'€HOB.
AXTUBUPOBaHHHY PD-1 HeTaTMBHO pPerlyJiMpyeT akKTHUBaluuio U 2dbeKTOpHY
byHKIMIO T-KJIEeTOK IIOCPEeINCTBOM IOIaBJIeHUS aKTuBaluuu oyt PI3K/Akt.
IpyTme Has3BaHMA IJIA HMBOJyMaba BKJOUaknT: BMS-936558, MDX-1106 u
ONO-4538. AMMHOKMCJIOTHAS IIOCJIeIOBaATeJIbLHOCTEL HMBOJIyMada M CIOCOOH
IIpUMEeHeHUSI U TIOJIyYeHMS PAaCKPHTH B HaTeHTe CIIA N 8008449.

IOmOJIHUTeJIL HEE IPUMEPH OpyTUX TepaleBTUUYeCKUX areHTOB
(IPOTUBOOIIYXOJIEBOTO al'eHTa) HOJd I[IpMMeHeHusd B KOMOMHaAUUM WJIU
COBMECTHOM BBEeOeHUM C coeIMHeHMeM ¢opmyJiel (I-N), (I-P) wmam (I)
NpencrapiygnT aHTUTesa kK ICOS.

ICOS 4gBideTcd KOCTUMyJMPpYIIMM T-KJETOUHEIM PELEeITOPOM, C
OTHOWEHMEM IIO CTPYKTYpe U QYHKLUMM K CcylepceMelcTBy CD28/CTLA-4-
Ig (Hutloff et al., «ICOS is an inducible T-cell co-stimulator
structurally and functionally related to CD28», Nature, 397:
263-266 (1999)). AxTUBALIUA ICOS MIPOUCKXOIOUT IOCPenCcTBOM
cBasBBaHMsa 1COS-L (B7RP-1/B7-H2). B7-1 wmm B7-2 (JMI'a”HOE  OJId
CD28 wm CTLA4) He CBA3HBaLRT WIM He akKTuBupyboT I1COS. OmHako
okasaHo, uUuTo ICOS-L cJjabo cBA3bBaeTCcd Kak ¢ CD28, Tak m ¢ CTLA-
4 (Yao S. et al., «B7-H2 is a costimulatory ligand for CD28 in
human», Immunity, 34 (5), 729-40 ( 2011)). OxkazajloCb, UTO
skcnpeccusa ICOS oT'paHMuMBaeTcd T-KJIeTKaMM. YPOBHM SKCIPECCUU
ICOS paszanuarnTcsa MeXIOy Pas3jIMUHBMY CyOnonyjadauuaMy T-KJIeTOK U B

3aBMCHMOCTM OT CTaTyca aKTupaluuu T-KJIeTOK. JOkchpeccusa ICOS Owbuia
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Iokas3aHa Ha nokosmuxcsa THl17-kneTkax, OQOJJIMKYJAPHOM T-XxeJlnepe
(TFH) wn peryaaTopHeHx T-rjJeTkax (Treg); oIOHako, B OTJUUME OT
CD28; OH He BKCIpPeCCHUpyeTCsS Ha BEHCOKOM YPOBHe B nonyadauuax TH1 wu
TH2 HauBHHX T-KJIETOK (Paulos C.M. et al., «The inducible
costimulator (ICOS) 1is critical for the development of human
Thl7 cellsy, Sci. Transl. Med., 2 (55), 55ra’8 ( 2010)).
Skcrnpeccusa ICOS cuJbHO UMHOyUMpyeTcsa Ha CD4+ m CD8+ »0PeKTOPHHX
T-KJleTKax I[ocCJie akTupauum dYepes TCR-BzauMomencTBHue (Wakamatsu E.
et al., «The inducible costimulator (ICOS) 1is critical for the
development of human Thl7 cells», Proc. Nat. Acad. Sci. USA, 110
(3), 1023-8 (2013)).

CDR MBIV HBIX aHTUTEJI K ICOS yeJIOBeKa, obJlamaninmx
ATOHMCTUUECKOM AaKTMBHOCTLIO, ommcaHel B PCT/EP2012/055735 (WO
2012/131004). AuTuTejya k ICOS Takxe pacKpHTEl B WO 2008/137915,
WO 2010/056804, EP 1374902, EP1374901 m EP1125585.

AroHucTMYeCKMe aHTuTejsla k ICOS mium ICOS-cBA3HBAaKIMM OeJjikaM
omucaHe B WO 0201/13004, WO 2014/033327, WO 201621207,
UsS20160215059 m US20160304610. B oOOHOM BapMaHTe OCYIEeCTBJIEHUSI
aTOHUCTUUECKHMe aHTUTeJsla kK ICOS pBriwouanT ICOS-cBA3BBawlMe OeJIKU

i MX aHTUIT'eHCBA3BIBawlMe Y4JYaCTKM, cCcoepXallre OIOHO WMIIM foJjiee mU3:

CDRH1, rocjlenoBaTeJIbLHOCTE IIokazaHa B SEQ ID NO: 1, CDRH2,
[IOCJIEDOBATEJIBHOCTE [IoKasaHa B SEQ ID NO: 2 CDRH3,
[IOCJIEDOBATEJIBHOCTE [IoKasaHa B SEQ ID NO: 3; CDRL1,
[IOCJIEDOBATEJIBHOCTE [IoKasaHa B SEQ ID NO: 4,; CDRLZ,
[IoCJIenoBaTeJIbHOCTE IIOKas3aHa B SEQ ID NO: 5 wu/mim  CDRL3,
IIOCJIEDOBATEJIEHOCTE rIoKkaszsaHa B SEQ ID NO: o, I OIIMBKUM

SKBMBAJIeHT KkKaxmoro CDR, I'me OJMUBKMM 5SKBUBAJIEHT MMeeT He 0oJlee
OIBYX aMMHOKMCJIOTHEIX 3aMeH B yYyKasaHHoM CDR, kak omnomcaHo B WO
02016/120789, xoTopas BKJIOUEeHA B HACTOAINee ONMCAaHME IIOCPEeICTBOM
CCHIJIKM BO BCeM ee II0JIHOTe. B oOHOM BapuaHTe ocymecTrJieHMs I1COS-—
CBA3LIBalmmi DeJiok W ero AHTUT eHCB S 3:B aloli YUacToOK
OpencTaBjsgeT alOHUCTUUeCKOe aHTUTeJio kK ICOS, comepxallee o00OJIacThb
VH, BKJIOUAKIYK aMMHOKMCJIIOTHYKR IIOCJeIOBaATeJILHOCTE, 10 MeHbIlen
Mepe, Ha 90% UOEHTUUHYIO AMMHOKMCJIOTHOM rocJlenoBaTeJIbHOCTHU,
opencraBjieHHoM B SEQ ID NO: 7, wu/ummu oodjacTtb VL, coIepXalyo

AMMHOKMCJIOTHYIO IIOCJIeIOBaTeJIbHOCTE, IO MeHbIIeM Mepe, Ha 90%
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MOEHTUUHYID aMMHOKMCJIOTHOM IIOCJIeNOBRATeJIbHOCTHY, IIPedCTaBJIeHHOM B
SEQ ID NO: 8, KakK packpeTo B WO 2016/120789, rme ykKasaHHbBM I1COS-—
CBA3HBalmMMUM 0OeJIoK clhHeludprMueckmu CBA3HBaeTca ¢ I1ICOS uyejoBeka. B
OOHOM BapMaHTe ocCcymecTBJeHMs ICOS-cBA3HBamMMUM OeJIOK HABJISEeTCSH
ATOHUCTUUECKUM AHTUTEJIOM K I1COS, conepXxallum obJacThb VH,
BKJIOUAKIYHD aMMHOKMCIJIOTHYK IIOCJIeOOBaTeJIbHOCTL, I[IPeNCTaBJIEHHYK B
SEQ 1D NO: 7, u obJlacThb VL, BKJIOUAKIIYIO AMMHOKMCJIJIOTHYIO
[IOCJIeIOBATEJIbHOCTE, IIpelcTaBJiIeHHy B SEQ ID NO: 8, KakK pacCKpHTO
B WO 02016/120789.

FEpBol (uMnuamMyma®d) ABJIAETCS IIOJHOCTBI UYeJIOBEeUeCKMM aHTU-
CTLA-4-aHTUTeJIOM, IIpOM3BOACTBa Bristol Myers Squibb. Beakopasd
CTPpYKTypa MUMIMIMMyMaba ¥ CIOCOOH [IPMMEHEeHMA OINMCaHH B IIaTeHTax
CIIA N 6984720 m 7605238.

CDh134, TakKxe V3BECTHHM KakK 0oxX40, ABJIAETCSH YJIEHOM
cyrepceMencTBa TNFR-pelLenTOpOR, KOTOPRI He SKCIIpeccupyeTrcsa
KOHCTUTYTHMBHO Ha [IOKOANMXCHA HaMBHEX T-KJeTkKax, B OTJMUMe OT
CD28. 0X40 ABJISETCH BTOPUUHOM KOCTUMYyJIMPYIen MOJIEKRYJION,
SKCIpeccUupyeMon uepes3 24-72 u 1ocje aKTuBauuu; ero JMI'aHno,
0X40L, Takxe He SKCIpeccHupyeTcda Ha TIOKOAMMXC A
AHTHUTEHIIPE3EHTUPYINMX  KJeTKax, HO DKCIpPeccCHUupyeTcsa Iocje UX
akTuBauumM. Okchnpeccus 0X40 =23aBUCUT OT IIOJIHOM akTUBalLUuM T-KJIETKMU;
Bez CD28 »nkcnpeccusa 0X40 sBaMenjsgeTcsa, M €TI0 YPOBEeHb B UeTHpe
paza HMKe. AHTUTeJsa kK O0X-40, cauTee ©Oenku O0X-40 m COOCOOHB UX
IIpUMeHeHUsa PacKpHTH B HaTeHTax CIMA N 750501; 7758852; 7858765;
7550140; 7960515; MeXOYHapOoHEIX 3a4dBKax W02012027328;
W02013028231.

B OIHOM BapMaHTe OCylecTBJIeHUs aHTUureH O0X40-CcBA3LBaKMUN
BeJiok npelcTaBJIgeT cobou OIVICaHHLIM B WO 02012/027328
(PCT/US2011/ 048752), maTa nomaumM MeXOyHapOoIoHOM 3aABKU 23
aBIycTa 2011 . B eme OIIHOM BapMraHTe oCylmeCcTBJIEHUSA
AHTUTeHCBA3HBaLMUY OeJlok comepxuT CDR aHTUTeJla, pPacKpHToro B WO
02012/027328 (PCT/US2011/ 048752), @maTa [OomauM MeXIYHapOOHOM
3adBkM 23 aprycTta 2011 1., wmaum CDR ¢ 90% MISHTHMYHOCTBI C
PaCKpPHTEMM  IOCJemoBaTeJsibHOCTAMM  CDR., B eme OODHOM BapuaHTe
OCyMeCTBJIEHM aHTUIeHCBA3HBaMUM ©OeJlok comepxuT VH, VL miam oba

aHTUTeJa, PpackpuwToro B WO 02012/027328 (PCT/US2011/048752), nara
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nmojmaumM MexIOyHapoOHOM 3asgBku 23 aBrycTa 2011 r., wm VH umiau VL cC
90% MIOEHTMUHOCTBK K PACKPHTHM IIOCJiefoeaTesibHOCTAM VH nmim VL.

B eme OIHOM BapMaHTe OCymecCTBJIeHUS aHTUTeH O0X40-CBA3HBaKMUNA
HeJloKk pacKpeT B WO 02013/028231 (PCT/US2012/024570), npaTa momaum
MeXIOyHapOoOHOM 3aaBku 9 oderpans 2012 1., kKoTOpas BKJIKOUeHa 3OeChb
[IOCPelCTBOM CCHJIKM B IIOJIHOM 0OOBeMe. B elle OOHOM BapMaHTe
OCymMEeCTBJIEHMSA AaHTUTEeHCBA3HBaKIMM OeJlok comepxuT CDR aHTUTEeNa,
packpuTorTo B WO 2000/002231 (PCT/US2012/024570), @maTa 1[omaum
MeXIOIyHapoIHOM 3aagBkM 9  deBpassg 2012 T., i CDR ¢ 90%
MOEHTUYHOCTRID C PACKPHTEMM I[IOCJenmoBaTeJibHoCcTaMu CDR. B eme onmHOM
BapMaHTe OCYMeCTRBJIEHUS aHTUIEeHCBA3HBaKMMUM ©OeJJok colepxuT VH, VL
MJIIN oBa aHTUTeJa, PaCKpPETOTO B WO 02013/028231
(PCT/US2012/024570), maTa IomauM MeXOYyHapOoOHOM 3adBku 9 oOerpans
2012 r., wimm VH wnmmm VL ¢ 90% MIEHTMUHOCTBI C PaCKPLBTEMU
nocjyenmoparesibHoCcTAMM VH mim VL. B OODHOM BapMaHTe OCYIleCTBJIEHUA
AHTUTEeH 0X40-cp4a3LBaRmuUi BeJiok IpencraBJIgeT BHIEJIEHHOE
ATOHUCTUUECKOe aHTuTesyio Kk 0X40, cozmepxallee BapuabellbHYy 00JIaCThb
JIeTKOM LelnM, MMEKIy II0CJedoBaTeJIbHOCTL, II0 MeHblel Mepe, Ha 90%
MIOSHTUYHYID aMMHOKMCJIOTHOM IIocJiemoBaTeJsibHOCTM SEQ ID NO: 10, kak
packpuTo B WO 02013/028231, u BapMabelbHYID 00JIaCTh TAXEJION Lelu,
VMEIYID II0CJIefOBaTeJIbHOCTL, II0 MeHblel Mepe, Ha 90% UMIOISHTUUHVYIO
AMMHOKMCJIOTHOM IocjenoBaTesibHOCTM SEQ ID NO: 4, KakK pPacKpPHTO B
WO 02013/028231. B OOHOM BapraHTe OCYIMEeCTBJIeHUS aHTuTeH OX40-
CBA3HBaKMMY OeJIOK MOpeACTaBJISeT BHIOEJIEHHOE aHTHUTEeJIO, CcoIepXalee
BapuabelnbHy 00JIlaCcTh JIETKOM 1elM, CcoOepXallyld aMUHOKMCIIOTHYIO
[IOCJIeIOBATEJIbHOCTD SEQ ID NO: 10, Kak PaCKPEITO B WO
02013/028231, wu BaprabelJbHyl 00JIaCTh TSKEJION IllelM, COoIepXallyo
aMMHOKMCJIOTHYI IIocJienoeaTelibHOCTE SEQ ID NO: 4, kak pacKpHTO B
W02013/028231.

TaxkuMm obpasomM, B OOHOM BapMaHTe OCYyWeCTBJIEHUSI
ofecleunBaKnTCsa CIOCODHE JIeUeHMs UYeJIoOBeKa, HyXIaolerocd B DTOM,
BKJIDUAKIME BBeleHMe CoelMHeHrd ¢opmyJiel (I-N), (I-P) wmmm (I) wniam
ero COJM M, IO MeHbIeW Mepe, OOHOTO UMMYyHOMOOYJIATOpa. B OOHOM
BapMaHTe OCYWLEeCTBJIEHUSA MMMYHOMOLYJIATOP BHOpPaH M3 alOHUCTUUECKOIO
aHTuTeJla k ICOS, aHTMTesla K O0X-40 mjamM aHTMUTeJla k PD-1. B oOHOM

BapMaHTe OCymeCTRBJIECHMA JeJIOBeK CTpanaeT PaxroM. Taxxe 3O0eChb
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oBecnieurBaeTCsa IIPMMeHeHMre coenuHeHus o¢opMyJel (I-N), (I-P) wim
(I) wmiIm ero coJduM B KoMOMHaLUMM, IO MeHbBIIeM Mepe, C OIHUM
VMMYHOMOOYJIATOPOM IJIS JIEUEHUS UYeJIoBEeKa, HYXIAaKIel'oCsa B BTOM.

IOTIOJIHUTEJIBHEE TIIPUMMEPH JIPYITUX TepalleBTUUeCKMX al'eHTOB IJIA
IIpMMEeHeHMS B KOMOMHALMM WJIM COBMECTHOM BBEIOEHUM C COEIMHEHUEM
GOPMY JIEL (I-N), (I-P) WJIN (1) nmim  ero COJILID [NpencTaBJIgnT
VIMMYHOCTHUMYJIMPYRIME aTleHTH .

Kak 3Oechk MCHOJL3YeTCH, TEepMMH «UMMYyHOCTUMYJIVPYIOMUM aTeHT»
OTHOCHUTCSA K JIOOOMY areHTy, KOTOPHM MOXEeT CTUMYJVMPOBATEH MMMYyHHYIO
cucreMy. Kak 3IeCb MCIOJb3YyeTCsd, MMMyHOCTUMYJIMPYIIME  al'€HTH
BKJIOUAKT, HEe OI'PaHMUMBAACE 5STHM, BaKLUMHHEE alIbIOBAHTE, Takue Kak
aroHuCTH  Tuna Toll-momoOHEHIX  PeLelTOpPOoER, OJIOKATOPE.  MMMYHHEIX
KOHTPOJIBHEIX Touek T-KJETOK, Takue Kak mAb k PD-1 wm CTL4, wm
aTOHUCTH VIMMY HHEIX KOHTPOJIbHEIX TOUEeK T-KJIeTOK, TakKue Kak
aroHucTHMueckme mAb Kk 0X-40 m ICOS. Kak 30echb MCIOJb3yecCcHd, TepMMH
KUMMYHOCTUMYJIMPYOIMM aTeHT» OTHOCUTCA K JIoOOMYy areHTy, KOTOPHM
MOXeT CTUMYJIMPOBaATE MMMYHHYIO CHUCTeMy. Kak 3IeCb MUCIOJNb3YyeTCH,
VMMYHOCTHUMYJIMPYIIMEe  aTeHTH  BKJIOUAT, He oTI'paHMUMBAasICE BTUM,
BaKLUMHHEE aIbOBAHTH.

TepmuHd «Toll-nomo®HEM peuenTop» (MM «TLR»), MCIIOJbL3YeMHM
30ecCh, OTHOCUTCHA K YJIeHy ceMeMcTBa OeJIKOB Toll-11ogOBHEX
PEelLernTopoB VI ero bparmMeHTy, KOTOPLI ABJIAETCSH CeHCOpOM
MUKPOOHOTO IMNPOOYKTa W/WIM UHULIMMPYET alalTUBHEIM MMMYHHEBII OTBET.
B onoHOM BapuaHTe ocymecTBJeHMS TLR aKTHUBMPYeT IeHIPUTHYIRD KIeTKY
(DC). Toll-nomoGHele pelenToph (TLR) OpedcTaBJLT CcoOO0M CceMeMCTBO
IaTTepH-Paclo3HaKIMX  PelelTOpPOR, KOTOPHEE IepBOHaYaJIbHO OBLIIN
MIOeHTUOULUUPOBAHE B KauecTBe CEeHCOpPOB BPOXIESHHOM VIMMYHHOM
CUCTEME], KOTOPHE pPaclo3HanT MMKPOOHHE I[IaToTreHE. TLR pacrnos3HawT
pasJIMuHEEe CTPYKTYPH B MUKpoBax, yacTo Ha3bBaeMble «PAMPs»
(maToreH-acCoUMMPOBaHHEE MOJIEKYJIAPHEE MMaTTEePHH) . CBA3BIBaHME
JuraHnma ¢ TLR BH3HBaeT Kackal BHYTPUKJIIETOUHHX CUTHAJILHHX IIYTel,
KOTOPHE WHIYIMPYT NIPOIOYKIUKD (aKTOPOB, CBS3aHHBIX C BOCIHAJIEHVWEM WU
VMMyHMTETOM. Y JooOel ObJIO olpenejleHO HanuMe pecsatu TLR. TLR,
KOTOPHE 3KCIPECCUPYIOTCH Ha IOBEPXHOCTM KJIETOK, BKJmouawT TLR-1, -
2, -4, -5 u -6, Torma kak TLR-3, -7/8 u -9 DSKCIPeCCHUPYIOTCH B

koMnaptTMeHTe ER. Cyononyndaunm DC dUeJioBeKa MOXHO MUIOeHTUIUIMPOBATH
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Ha OCHOBEe pPa3JIMUHHIX [NaTTEepHOB »skclhpeccur TLR. B KauecTBe OIpuUMepa
MMEJIOMIHAaa WM «OOBUHasg» cyobnonyusuyma DC (mDC) skcnpeccupyeT TLR
1-8 mnpm CcTUMYyJIALMM, W OPOOYLUMPYETCS KacKall MapKepoB aKTUMBalLUU
(HanpuMep, CDh8o0, CDh8o, MHC KJjlacca I nu 11, CCR7),
NIPpOBOCHAJIUTEJIbL HEX LIMTOKMHOB n XEMOKMHOB . PesyJibTaToM 2TOM
CTUMYJIALMM U IIOJIYUEHHOM DSKCIPEeCCHUM ABJISeTCS aHTUIeHCeludpruueckoe
OpaiMmMpoBaHve CD4+ wm CD8+ T-wxjeTok. J[JaHHEHe DC npuobpeTanT
NOBHIIEHHYID CIOCOOHOCTE 3aXBaTHBATL AaHTUITEHH U IIPe3eHTHUPOBATH WMX
B COOTBETCTRYKIEN bopme T-xJjeTKaM. B NIPOTUBOIIOJIOXHOCTE,
asMounuTonunHada cyononyndaumua DC  (pDC) »skchopeccupyeT ToJbko TLRY
n TLRY9 nOpm axTHUBaluMM, C IHOoCJHenylmey aKTuBaumen NK-KJIeTOK, a
Takxkxe T-wrijeTok. IlIoCKOJIbKY Horubawlre OIyXOJIeBEHe KJIETKM MOTYT
OKaseBaThb HeOJarolnpuaTHOe BJIMSAHMe Ha  OoyHrkuumwo DC, TO  OBUJIO
BEICKA3aHO IIpPelloJioXeHMe, dYTO akTuBaumda DC aroHucTtamm TLR MoxeT
BHITL I[I0JIe3Ha [OJIS OIpaMUPOBAHUA IIPOTHUBOOIYXOJIEBOTO MMMYHUTETa B
UMMYyHOTEepaleBTUUECKOM  [IOoOXone K JIeUeHUI  paka. Taxxe OBLIIO
BHICKA3aHO IMPEenrnoJioXeHMe, UYTO IOJId YCIEeIHOTO JieUeHMs paka MOJIOUHOM
XeJIe3k C MCIIOJNBb30BAHMEM JIYUeBOM TepalrM M XMMMOTepaluu Tpedyercs
akTuBauusa TLR4.

AronucTe TLR, WMB3BeCTHHEe B IaHHOM 00JacTu, M KOTOPHE MOXHO
MCIIOJIE30BATE B HACTOLIMEM M300pPeTeHuM, BKJIKOUAKT, HEe OIPaHUUMBAaACH
STUM, cJenyomee: Pam3Cys, aroHmcT TLR1/2; CFA, aroHuct TLR2;
MALP2, aronmcT TLR2; Pam2Cys, aronmctT TLR2; FSL-I, aronmumcT TLR-
23 Hib-OMPC, aTOHUCT TLR-2; TIOJIMMHO3MHOBAL : [IOJIMLIUTUINIIOBRA I
kucJjoTa (Poly I:C), aronmct TLR3; noaMameHMJIOBaA-MNOJUYPUIMIIOBASA
kmcJoTa (nojsim AU), aroHmcT TLR3; DOJIMMHOBMHOBAA-IIOJIUUMTUIOMIIOBRAS
KMCJIOTa, CTaduIn3upoBaHHad [IOJIN— L—JIM3VMHOM u
KapboxcuMeTUILeJ 030 (Hiltonol), aroHmucT TLR3; ©OakTepuaJbHBN
dsaresmH, aroHmcT TLR5; wmMmkBuMOn, aroHucT TLR7; pesuMKBMMOI,
aronuct TLR7/8; JokcopuduH, aroHuct TLR7/8; U HeMEeTUIMPOBAHHLI
CpG-ouHykJeoTnn (CpG-ODN), aroHmcT TLRI.

JomnoJiHMTeJIbHEEe aroHMCTH TLR, WM3BeCcTHHEe B ITaHHOM o6JjlacTu, u
KOTOPHE MOXHO WCIIOJB30BATE B HACTOMANEM M300peTeHUM, BKJIIOUAKT, He
OTpPaHVuUMBasaACh 3THUM, AMMHOAJIKMIITJINKO 3aMUHU O DO ChHa TH (AGP) ,
KOTOPHE, KakK M3BECTHO, CBA3HBaLTCAd C pelentopomM TLR4, NPUTOOHE B

KaduecCTBe BaKIUMHHEX aIEBOBaHTOB W VIMMYHOCTHMYJIMPYRIMX aIl'eHTOB IJIA
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CTUMYJIAUVM IPOOYKUMM LUTOKMHOB, akKTUBUPYHA Makpodalu, CIOCODCTBYA
OTBEeTY BPOXIEHHOW MMMyHHOM CUCTEMH UM YBeJMUMBASA [OIPOOYKIUIO
aHTUTeJI N4 VIMMYHU3UPOBaHHEIX KMBOTHEIX . [IpumMepoM IIPUPOOHOT'O
aroHmUcCTa TLR4 ABRJIAETCHA BaxkTepuaJlbHEM LPS. [IpuMepoM
[IOJIYCMHTEeTMUEeCKOTO aroHmcTa TLR4 4dBiaseTcs MOHoObochopuII-JMOMn A
(MPL) . AGP m ux ¥uMMMyHOMOOyJMpyomre 50dekTel depe3 TLR4 pPaCKpPHTH B
NaTeHTHHX OyOJMKaluMax, Takux kKak WO 2006/016997, WO 2001/090129
u/man B naTedHTe CIA N 61131918, u OBJIM OIMCAHHE B JMTepaType.
IONIOJIHUTEeJIbHEE [IPOU3BOOHEE AGP pacKpHTH B HaTeHTe CIA N 7122919,
natTeHTe CIIA N 6525028 wm mnateHTe CIA N 6911434. HexkoTopre AGP
OYHKUMOHMPYIT B KauecTBe aroHmcToB TLR4, B TO BpeMdA KakK IOpyrue
IPU3HaAHE aHTaroHucTaMm TLR4.

B onHOM BapMaHTe OCYIEeCTBJIEHVA MMMyHOCTUMYJIMPYIMMM aTleHTOM
0JId I[OpMMeHeHMda B KOMOMHALUMM C COeOMHEHMAMM IO HaCTOoAlleMYy
M300peTeHND ABJIAeTCA aT'OHMCT TLR4. B OIHOM BapMaHTe
ocymecTBJIeHMa aroHmcT TLR4 oTHocuTca kK CRX-601 m CRX-527. Ux
CTPYKTYPH IIPUBEIEHE HIXE:
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Kpome TOT'O, B elle OIOHOM
oOCymeCTBJIEHMA VCIIOJIB3YyeTCHAd al'OHMCT
CTPYKTYPY, I[IOKa3aHHYI HIXe.
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TLR4,

CRX

IIpenIiouTrnTeJIb HOM

547,

IpyrmMe BapMaHTE OCYIIEeCTBJIeHUMA BRJKUalT AGP,
ofeclrieuMBaie IIOBHIIEHHYID CTabMJIIBHOCTE K AGP,

602 mim CRX 526,

BapHraHTe

VIMEIOIIM

Takme Kak CRX

UMermme 0OoJjiee KOPOTKNME BTOPMUYHEIE allMJIBHEIE WJIM aJIKMJIBHEIE LEellM.



165

OH

HO
S 0
Ho o COH
o} o} 2
o NH
o NH
o
o)
o)
0
CRX 602
o OH
HO\Q o
Ho” o com
o} o} 2
o NH
o NH
o
0
o)
o
o o)
o
CRX-326
TaxuMm O@paSOM, B OIOIHOM BaplMaHTe OoCymeCTBJIEeHMA

oBecreurpBalTCAa CIOCOOH JIeUeHUA UeJloBeKa, HYyXIaKmeroca B HBTOM,
BKJIDUAKIME BBeleHMe CoelMHeHMa o¢opmyJiel (I-N), (I-P) wmumm (I) wniam
ero CoJM M, IO MeHBIeW Mepe, OIHOTO MMMyHOCTUMYJIMPYKMeTOo aTleHTa.
B oOHOM BapuMaHTe OCYmWEeCTBJIEHVSI  MMMYHOCTUMYJIMPYIMM  aT'eHTOM
ABJIAETCHA aroHUCT TLR4. B OIOIHOM BapMaHTe OCyIWeCTRBJIEHN A
UMMYHOCTUMYJIMPYIMM al'eHToM ABJjideTcd AGP. B eme OIOHOM BapuaHTe
ocymecTBJeHMA aroHucT TLR4 BEHOpaH M3 COeIVMHEHWUd, MMeKIeT o
dopmysry CRX-601, CRX-527, CRX-547, CRX-602 mmm CRX-526. B onmHOM

BapMmaHTe OCymeCTRBJIECHMA JeJIOBeK CTpanmaeT ParoM. Taxxe 3O0eChb
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oBecnieurBaeTCsa IIPMMeHeHMre coenuHeHus o¢opMyJel (I-N), (I-P) wim
(I) wmiIm ero coJduM B KoMOMHaLUMM, IO MeHbBIIeM Mepe, C OIHUM
VMMYyHOCTUMYJIMPYIRIIMM aT'eHTOM -OJIA JIeUeHMS UYeJIOBeKa, HYXIaKnleT'oCsa B
2TOM.

B IOoHmoOJIHEHME K UMMYHOCTUMMYJIMPYKRIMM areHTaM, ONMCaHHBM BHIIE,
KOMIIO 3ULIUU 1o HaCTOoAleMy N300peTeHN D MOTYT OOTIOJIHUTEJILHO
comepXaTh OpyIMe TepaleBTUUEeCKMe aTleHTH, KOTOpHEe 3a CcueT uUX
aIBOBaAHTHOM IPUPOOEL MOTYT OYHKLIMOHVPOBATH C ofecrieueHUEM
CTUMYJIALIMM MVMMYHHOM CMCTEeMB B OTHOIEeHMEe OTBeTa Ha OIIYyXOJIeBHe
AHTUTEHEI, OIPpUCYTCTBYKIME B VHaKTUBUPOBAHHOM Oy XOJIEBOM
kJeTKe (ax) . TaxkMe aIbBOBAHTH BKJOUAKT, He OI'paHUuUMBasAChH DTUM,
JIMIIMIOBL, JIMIIOCOMEl, MHaAKTUBUMPOBAHHEE OaKTepuM, KOTOPHE MVHIOYLVPYIT
BPOXIEHHHY MVMMYHMTET (HalpuMep, WHAaKTUBUPOBAHHEE WM OcCJadJIeHHBE
Listeriamonocytogenes), KOMIO3MLMM, KOTOPHE OIOCPEIYIT aKTUBALUI
BPOXIEHHOY MMMYHHOM cCHUCTeMbs uepes NOD-nomobHbee peuenTops (NLR),
peuenTtops RLR, nomo®GHEHEe NOpoOykTy TeHa-I1 (RIG-I), MHIOIYUUPYEMOMY
PeTUHOEBOM KMUCJIOTOM, U/UIVN  PelLenTopH JIeKTUMHOB C-Tulla (CLR) .
[IprMepH PAMP BKJIIOUAOT JIMTIOIIPOTEMHE, JINTIOTIOJIUIIEIITUOEL,

INelITMOOIVJIMMKaHEL, 3VMMO3aH, JIMIIOIIOJIMCaXapmnmn, TIIOPVHEI Neisseria,

dyaresivy, NIpodUIIIINH, rajlakTollepaMn, MypPaMUJIOUIIENI T .
[MenTUIOTJIMKAHE, JIMIIONPOTEMHE WU JIMIIOTEMXOeBHEe KUCIJIOTH SBJISITCSH
KOMIIOHEHTaMM KJIETOUHOM CTEeHKU TPaMIIOJIOXU T EJIb HEIX DakTepum.
Jinrnononmucaxapmuos BKCIPEeCCUpPyrnTCAa BoJILIMMHCTBOM  DaKTepuit, roe
OIOHMM nus3 IIPUMEPOB aBjideTcd MPL. drrareJyivH OTHOCUTCHA K
CTPYKTYPHOMY KOMIIOHEHTY DaKTepraJlbHEX KIYTUKOB, KOTOPHM
CEKpeTHUPYEeTCsa NaTOTeHHBIMM WM  KOMMEHCAJIBHEIMU OaKTepUAMA . rt.-

TajakrozuinuepaMmun (rt.-GalCer) 4aBJISeTCSa aKTUMBATOPOM eCTeCTBEeHHEHX
T-xjgeTok—-kmJJiepoR (NKT) . MypaMUJIOUIIENTULI HGBJISeTCS OMOJIOTUUECKU
AKTMBHEIM MOTMBOM IIelNTUIOTJIMKaHa, oOmero OJjsa Bcex OaKTepuM.

B3a cueT MX albloBAHTHEIX CBOMCTB aroHMCTH TLR OpedlouTUTEeJILHO
UCIIOJBE3YIOTCS B KOMOMHALMM C IPYTMMM BaKLMHaMM, albloBaHTaMi W1/UJINU
MMMYHOMOIOYJIATOPaMM, u MOTYT KOMOMHMPOBATECHA B pPa3JIMUHBIX
KOMOMHalVAaAxX. TakuMM o0pasoM, B HEKOTOPHX BapMaHTax OCYIeCTBJIEHUI
ONIMCaHHHE 3OecChb coenuMHeHusda ¢opmyJe (I-N), (I-P) wmium (I), KOTOpPHE
ceaszpBawnTcd ¢ STING M MHOYIMPYIT 3aBUcuMy®© oT STING axTMBalMio

TBKI ¥ MHaAKTUBUPYIT OIIYXOJIEBYK KJIETKY, KOTOpasda 3SKCIpecCUupyeTrT u
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cekpeTUpyeT OIMH WM 0oJlee  LMUTOKMHOB, KOTOPHE CTUMYJIUPYIOT
VMHOYKINVIO, PeKpYTMeHT wu/uiamM cos3peBanMe DC, kKakK 3Iech OIMCAaHO,
MOXHO BBOIMTL BMecTe C OIHMM wWiIu Oojiee aroHmMcTamMu TLR 1J4d

TepalleBTMYEeCKRKMUX neJjen.

MHpoJsieaMMH-2, 3—-OMOKCUIeHa3a 1 (IDO1) aBJIAeTCH KJIIOU e BHM
VIMMYHOCYTIPE& CCUBHEM bepmMeHTOM, KOTOPHM MOIOYJIMPYET
IIPOTUBOOIIYXOJIEBHM VIMMY HHEI OoTRBRET, crioco®cTBY 4 TeHepaluu

PEeTYJIATOPHEX T-KJEeTOK UM OJOKMPYSA aKTHUBaALUD 20OeKTOpHHX T-KJIETOK,
TeM caMeEM ofJlerdyasd POCT OIyXOJM, I[I03BOJIAS OIYyXOJIEBHM KJIeTKaM
n3beraTk MMMYyHHOT'O Hansopa (Lemos H. et al., Cancer Res., 2016,
Apr. 15, 76 (8): 2076-81), (Munn D.H. et at., Trends Immunol,
2016 Mar., 37 (3): 193-207) . IpyTre  aKTUBHEE UMHIPEOUEeHTEH
(IPOTUBOOIIYXOJIEBEHE  AT'€HTH) OJIA I[OpMMeHeHMd B KOMOMHaAUUM WK
COBMECTHOM BBeIOeHMM C COeIOIMHEHMSAMM I[IO HaCTOoAmeMy W300peTeHU’o
bopMyJIEL (I-N), (I-P) W (I) npencTaBJIAT MHIMOUTOPE  IDO.
SrakagmocTar, ((Z2)-N-(3-6pomM-4-dTopdbenny) -N'-Tunpoxkcu—4-[2-
(cynbdamMomiiaMMHO) 3TuJlaMmMHo ]| -1, 2, b—okcanua3oi—-3-kKapOoKcaMUIMH )
ABJIAETCSA BHCOKOBOOEKTUBHEIM W CEJIEKTUMBHEM MHIUOUTOPOM GQepMeHTa
IDO1 nmjsa IepopalIbHOTO  BBeIeHUS, KOTOPBIM  OTMEHSEeT  OIIyXOJIb-—
ACCOLUMMPOBAHHYID MMMYHHYID CYIPEeCCHI0O M BOCCTaHaBJIMBaeT 530deKTUBHLE
IIPOTHUBOOIYXOJIEBHE MMMYHHEE OTBETH. 3IakKaloCcTaT PAacCKPHT B IIaTeHTe
CIIA N 8034953.

IJOTIIOJIHM T eJIb HEEe IPUMEPH IPYyTUX TepaleBTUUeCKUX areHTOB
(IPOTHUBOOIIYXOJIEBOTO aleHTa) g OIpuMeHeHMS B KoOMOMHALUMM WMJIU
COBMECTHOM BBEeIOEeHUM C coeIMHeHMeM o¢opmyJiel (I-N), (I-P) wmmm (I)
NpenCcTaBJART MHIMOMTOPE CD73 M aHTarOHUMCTH aldeHO3UHa AZ2a u A2b.

B omHOM BapMaHTe OCYIEeCTBJIEHMS CcoeldMHeHMe II0 MU300peTeHUo
MOXeT OHTL MCIOJL30BAHO C IPYIMMM TepaleBTHUeCKMMM CclIocobaMm
JleueHus MHOEeKIVOHHOTO 3aboJieBaHUAg. B YyacTHOCTHU,
IpenyCMaTPUBATCA IPOTUBOBUPYCHEE U aHTHOaKTepuaJlbHEE CpeIcTBa.

CoenoMHeHNn A bOPMY JIEL (I-N), (I-P) WJIN (1) u "X
bapMalleBTUUECKM MIpMeMJIeMHEe COJIM MOXHO MCIIOJIB30BAaTh B KOMOMHALUMU,
10 MeHbIleM Mepe, C OOHMM IOPYIVMM TepaleBTUUEeCKMM aIl'eHTOM,
OPUTOOHEIM IJIA OPOOUIAKTUKM WMIM JieueHud OaKTepuaJIbHHEX U BUPYCHHX
VHbekrM. IIpuMepH  Takux aTl'eHTOB BKJIOUALT, Bes oOTrpaHUUEHU:

UHTUOUTOPH TIOJMMEepPasH, TaKMe KakK omnmMcaHHele B WO 2004/037818-A1,
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a TaKke pacKpeTEHe B WO 2004/037818 m WO 2006/045613; JTK-003,
JTK-019, NM-283, HCV-796, R-803, R1728, R1626, a TakxXe OIMCAaHHEE
B WO 2006/018725, WO 2004/074270, WO 2003/095441,
Us2005/0176701, WO 2006/020082, WO 2005/080388, WO 2004/064925,
WO 2004/065367, WO 2003/007945, WO 02/04425, WO 2005/014543, WO
2003/000254, EP 1065213, WO 01/47883, WO 2002/057287, WO
2002/057245 u aHaJOTMUHBEE AaTEHTH; WHIUMOUTOPH pPelJIMKaluY, TaKue
KakK alMKJIOBMP, OG0aMUMKIIOBUP, TaHUUKIIOBUP, LUOOOOBUP, JaMUBYIUH U
aHaJIOTMYHEIE aleHTEH; MHIUOMUTOPHE [IpoTeas, TakMe Kak MHIUOUTOPH
opoTease BUMY  cakBMHaABUDP, PUTOHABUD, VHIOVHAaBUDP, HeJdmHaBUDP,
aMIpeHaeup, OGocamnpeHaBUp, OpeKaHaBUpP, aTas3aHaBMup, TUIIpaHaBUDP,
najJguMHaBUP, Jla3MHaBUP, UM MHIUOUTOPH OpoTeasw HCV (BupycCca TIenaTUTa
C) BILN2061, VX-950, SCH503034; u aHaJIOTMUHHE areHTH;
HYKJI€OBMOHEE WU HYKJIEOTHOHHE MHIUOUPH O0OpaTHOM TpPaHCKPUIITA3H,
TakMe KaK 3UIOOBYIOMH, OUIOAHO3ZMH, JaMMBYOMH, 3ajJuuTadtmMH, abakaBuUp,
CTaBUIOMH, anedpoBUp, anedoBMp IOUIMBOKCUII, G(O3MBYIOMH, TOOOKCWII,
SMTPULUUTAOMH, aJIOBYyIMH, aMIOKCOBMP, SJBYyLUMTaOMH, ¥ aHaJOTMUHHE
aTeHTH ; HEeHYKJI€O3UIHEE VMHIVOMTOPH oBpaTHOM TPaHCKPUIITAa3E
(BKJIOUAs aTreHT, ofJjajalmMli aHTHMOKMUCIIMTEJIbHOM aKTMBHOCTLO, TakKoMt
Kak MMMYyHOKaJI, OJITuIIpa3 M TakK [Jajlee), TaKMe Kak HeBUIIApPUH,
neJjlaBepOuH, 50aBUPEH3, JIOBUPHUI, WVMMyHOKAaJI, OJITHUIIpas3, KalpaBUPUH,
TMC-278, TMC-125, o2TpaBUPMH ¥ AaHaJIOTMUHHE Aal'eHTH,; WHIUOUTOPH
IIPOHMKHOBEHMSA B KJI€TKY, TakKue KkKak »HOyBupTun (T-20), T-1249,
PRO-542, PRO-140, TNX-355, BMS-806, 5-Helix, M  aHaJIOT'MUHEE
aTeHTH; MVHIMOMTOPE MHTeIpas3k, TakMe kak L-870,180 u aHaJIOTUUHEE
ATeHTH; MHIMOMTOPE IIOYKOBaHMA, Takue Kak PA-344 wu PA-457, wmu
aHaJIOTMUYHEE aT'€HTE,; MHIMOUTOPE XEeMOKMHOBHIX PeLellTOpOB, TakKKe Kak
BUKPUBUPOK (Sch-C), Sch-D, TAK779, MapaBUPOK (UK-427,857),
TAK449, a TakXe pacKkpeTHe B WO 02/74769, WO 2004/054974, WO
2004/055012, WO 2004/055010, WO 2004/055016, WO 2004/055011 m WO
2004/054581, u AHaJIOTUUHEE AT'eHTH; bapMakKOKMHETUUECKHE
YCUIIUTEIM, TaKMe Kak KOoOMUMCTaT,; MHITUOMTOPH HeVpaMMHMIA3H, TakKue
kak CS-8958, 3a”HaMMBMpP, OCeJIbTaMUBMKP, [epaMMBUP, W aHaJIOTWUHHE
areHTH; OJIOKATOPH MOHHEX KaHaJIOB, TakKue KaK aMaHTaOuH WK
pUMaHTaIVH, W aHaJIOTM4YHBle al'eHTH; U MHTepdpepupybmas PHK wu

AHTUCMEICJIOBEIE OJIMT'OHYKJIEO TUIEL u TakKue KakK ISIS-14803 "
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aHaJIOTMUYHEIE al'eHTH; [IPOTHUBOBUPYCHEE Aal'eHTH C HeollpeleJleHHEM
MEeXaHM3MOM MHOEeMCTBUSA, HaIpMMep, pPackKpuTele B WO 2005/105761, WO
2003/085375, WO 2006/122011, pubaBUPWH ¥ aHAJOTWUUHHE AT EHTH.
CoenMHeHN A bOPMY JIEL (I-N), (I-P) WJIN (1) u 17D
bapMalleBTUUECKM IIpMeMJIeMEle COJIM TakXe MOXHO MCIOJB30BaThL B
KOMOMHaAUMM C IOPYIMMM TepaleBTUUeCKVMMM al'eHTaMy, KOTOpPHE MOI'yT
OBITE IPUTOOHEMM B JleueHUmn TepIlleCBUPY CHEIX MHbexUUN,
aCCOLMMPOBAHHEX C capkoMor Kamomm (KSHV m KSHV), BrJouaboT, 0es
OT'pPaHMUeHusa, XUMMOTepalleBTUUEeCKMe al'eHTH, Takue Kak OJIeOMMLUH,

BMHOJIACTHUH, BYMHKPMCTHMH, HMKHO@OC@&WH, IMIPpeIHM30H, aJIMTPeTVMHOVMH U

JIMIIO COMAJIbL HEE AHTPALUMUKJIIMHEL, Takue Kak OOKCOPYOULMH,
DayHOPYOULNVH, VMMyHOTEepaleBTUUYeCKUe cpeICcTBa, Takue Kak
puTykcumMan, ToUMIN3YMao, cuITykcumMad u @ IOpyrue, TakMe  Kak

NakJuTakKceJ M pallaMUIMH.

B OIHOM BapMaHTe OCYHMEeCTBJIEHMSA HACTOAmMEeIro u300peTeHud, IO
MeHbIle  Mepe, OIOVH OPYTOo¥  TepaleBTUUECKUNM  aTl'eHT ABJIAETCH
AHTUMMUKOOAKTEPHAJIBHEIM aTleHTOM WM OaKTepUMUUOHEIM aHTUOMOTUKOM.
CoemuHenusa ¢opmyJe (I-N), (I-P) wmmm (I) m ux dQapMalleBTUUECKU
IpueMJIeMble  COJIM  TakKXe MOXHO MCIOJbL30BAaThL B KOMOMHALUM,  IIO
MeHbIlel Mepe, C OIHMM IPYIMM TepaleBTUUeCKMM al'€HTOM, KOTOPHM
MOXeT BHITE IpUIToOIeH B JleueHun TyBOepKyJIe3HOM MHOeKLUN
(Mycobacterium tuberculosis) u Tularemia (Francisella
tularensis), BrJoUalT, 06e3 OTpaHUUEHUs, I[pelapaThH [IepPBOM JMHUU
IOJIsS TIepopalJlbHOTO BBeIeHMSI M3I0HMAa3ZUI, pudbaMIMLMH, IVMPpasUMHaAMAUL,
TaMO0yTOoJI, CTPEernTOMMLIMH, pudbadyTUH; VHBEKLMOHHEE aTeHTH,
BRJIOU AN E KaHaMMUIIVH, aMMKalMH, KalpeoMMIINH, CTPEeNTOMULIMH ;
OTOPXMHOJIOHH, BRJIDUYAKIIME JekcudJIOKCalNH, MOKCUOIIOKCALIUH,
odpJIOKCaLMH; nepopaljbHue BDaKTepruoCTaTUKN Ha OCHOBE nmapa-
aMMHOCaJIMLIMJIOBOM KMCJIOTHI, LIVKJIOCEPUH, TepU3nIOH, THMOHaMMUI,
npoTMoHamun; SQ-109 PNU-100480, pudaneHTMH, JMHe30JMn, PA-824
AZD5847, raTudIJIoKCcalumMHe, MOKCUQIOKcauuH, CUPTYPO (BemakBUJIMH) ,
DejiaMaHun (OPC-67683) u cCpelCTBa C HeOIpPeHOeJIeHHEM MeXaHM3MOM
OeiCTBUA B JeUeHMM JIeKapCTBEHHO-YCTOMUMBOTO TyOepkyJjie3a, BKJIOUAM
KJIOba3UMMH, JIMHEe 30U, aMOKCHULUMJIJIMH/ KJIaByJjlaHaT, THoOalleTas0oH,
VMUIIeHeM/IMJIacTaTuH, M30HMAa3UI B BHCOKUX [HO3axX, KJIAPUTPOMULMH,

umunpodyiokcaumH. CoenmMHeHMsa ¢opmyJiel  (IN), (IP) wmimm (I) ©m wux
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(]_)apMaLLeBTMT{eCKM IIprmeMJIeMEIe COJIN Takrxe MOXHO MCIIOJIBE30BAThb B

KOMOMHALIUU C aHTMMMKo@aKTepMaJ’[bHBIM areHToM (TakKMM KaK M30HMAa3RUI

(INH), »ramMbyToJ (Myambutol®), pUdaMIInH (Rifadin®) u nMpasrHaMm

(PZA) ), BaKTepUUMIOHEM QHTUOMOTUK (Taxkon Kak pudadyTuUH
(MMKOOYTHH) W pUudaneHTUH (Priftin®)), AMMHOTJIMKO 33U
(KalpeOMULVH) , OTOPXMHOJIOH (JteBOQIIOKCALIMH, MOKCUQIJIOKCHULNUH,
odpJIOKCalUMH) , THMOaMMT (pxXMoOHaMmI) , LMKJIOCIIOPUH (Sandimmune®),

napaaMMHOaJMLUMIIOBYID KUCJIOTY (Paser®), uwuxiocepuH (Seromycin®),
KaHaMMILIVH (Kantrex®), CTPEeNTOMULIMH, BMOMMLIVH, KallpeoMMLIMH
(Capastat®)), CTeapWJIXMHaT odyMaparT (Sirturo®), OKCa30JIMOVHOH

(Sutezolid®), PNU-100480 wmmu nejaHum (OPC-67683) .

CoeIMHEeHU A bopMyJIEL (I-N), (I-P) W (I) u "X
bapMalleBTUUECKM IIpMeMJIeMEEe COJIM TakKXe MOI'YT OHBTHL MCIOJIB30BAHE B
KoMOMHallMKM, IO MeHbIlel Mepe, C OIHMM IpyTMM TepalleBTUUYeCKUM
arTeHTOM, KOTOPHM MOXeT OBTbL NPUITOINEeH B JIeUeHUM XJIaMUIUWHOM
MHOeKUIMM, BKJKUad 06e3 OI'paHMUeHMda, a3UTPOMUMLUVH, OOKCULMUKIIMH,
SPUTPOMULIMH, JIeBOQJIOKCALMH, OodJlaKcalMH.

CoenmHeHMSA 1o HacToAmeMy n300peTeHND TakKxe MOXHO
MCIIOJIE30BATE B KOMOMHaLMM, IO MeHbllel Mepe, C OOHUM OPYIUM
TepaleBTUUEeCKMM AaTl'eHTOM, KOTOPHM MOXeT OHTL IPUITOOeH B JeUeHUU
VHOeKLInN, BHISEIBAEMOM [J1a3MOOU M, KOTOPHE BKJIOUAT, tes
oTpaHuuYeHus, XJIOPOXWMH, aTOBaKyOH-TIPOTYaHWUII, apTeMeTep-
JioMebaHTPUH, Me@JIOXUH, XMHUH, XUHUIWH, OOKCOLUMKJIVH, LIMHHAMMUIINWH,
apTecyHaT, IPVMMaKBMH.

[lpy  JleyeHUU aMUOTPOOUUECKOTO DOKOBOTO CKJIEpPO3a (ALS)
coenmHeHue o¢QopMyJiH (I-N), (I-P) mium (I) wmiam ero QapMalleBTUUECKU
IpMeMJIeEMEHE COJIM MOXHO MCIIOJIB30BaThk B KoMOMHaALMM C OJOKATOPOM
TJIy TaMa THEIX PEeLEeNTOPOB (puTy30JI0M (Rilutek®)), XUHUIVHOM

(Nuedexta®), AHTUXOJIMHEPTUKAMA (aMUTPUNITUIIMHOM®, Artane®,
CKOIIOJIaMMHOBHM  IJIACTHPB (Transderm Scop®)), cuUMIaTOMMMETUKAMU
(nceBpmomdelIpUHOM) , MYKOJIMTUKaMMN (rRaipeHe3MHOM) MJIIn
aHaJbTeTHMKaMy (TpaMamoJsioM (Ultram®), keTopoJslakoM (TopaIoJioM),

MOPOMHOM, ILIaCTHPbL C beHTaHmioM (Duragesic®)).

[lpy JIeUeHVM PacCesaHHOTO CKJIepo3a coenmMHeHVe dopmyse (I-N),
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(I-P) wmmm (I) wniIm ero G¢QapMaleBTUUECKU I[IPUEMIIEMBEE COJIM MOXHO

MCIIOJIBF30BATE B KOMOMHALMM C  KOPTHMKOCTepouIaMy  (IpedHM30HOM,
MeTWJIIPENHN30JIOHOM) , MHTepbepoHoMm Oera-1A (Avonex®, Extavia®,
Rebif®, Betaseron®), nerMHrepbpepodHoM  BerTa-1A (Plegridy®),
TJlaTUupaMepoM aleTaToM (Copaxone®) ; TJIaTUpaMepoM aleTaToM
(Glatopa® - mKeHEepMKOBHII SKBMBAJEHT KOMNaKCOHA); OMMETUIIdyMapaToM
(Tecfidera®) ; OMHT OJIMMOIIOM (Gilenya®)); TepnudJIYHOMUIOIOM
(Aubagio®); pandbamnpummHoM (Ampyra®); maxkiamsymMatom (Zinbryta®);
ageMTy3yMadoM (Lemtrada®) ; HaTalusyMadoMm (Tysabri®) ; MJIN

MUTOKCAHTPOHOM TuapoxJjopunoM (Novantrone ®) .

CoeOMHeHMs IIO HacCToAlleMy M300peTeHMI TakxXe MOTyT OHTbH
MCIIOJIE30OBAHE B KadecTBe AaObBlOBAHTOB OJIA IIOBHIIEHUMS  MMMYyHHOTO
OTBeTa, WHIYUVMPOBAHHOTO K JHOOOMYy KOHKPETHOMY aHTUTeHY, W/WiIKu
CHMWXEeHU I pPeaKTOTeHHOCTH/ TOKCUUHOCTH N4 nauveHTa, OCOBDEeHHO
yeJioBeKa, HyXIaomel'ocsa B STOM. [Ipy 5TOM COeOMHEHMe 10 HacCToAlleMy
n300peTeHMI0  MOXHO  MCIIOJIB30BaTh B KOMOMHaUMM C  BaKUMHHBEMU
KOMIIOBULMAMM OJIA MOOUOMKALMM, OCOOeHHO IJIg YCUIIeHUS MWMMYHHOTO
oTBETA, HapuMep, yBeJIMUeHeM YPOBHSA MIM [OPOOOJIKUTEJILHOCTHU
3amMUTE U/UIY OoOecleueHMs CHWXEHMUS IO3H aHTUTeHa.

CoenMHeHn s bopPMy JIEL (I-N), (I-P) MJIN (I) u nUx
bapMmalleBTHMUECKNM IIPpUEeMJIEMEIE COJIM MOXHO MCIOJIBE30BATE B KOMOMHALUU
C omHOM WM OoJlee BaKUMHaMM WMJIM MMMYyHOTEeHHBMM aHTHUTeHaMu,
OPUTOOHEIMU [OJIS HOPOOUIIaKTUKM MM JIeUeHUS BUPYCHHX MHbekuumi. Taxkue
BaKUMHE WJIM MMMYHOTE&HHHE aHTUTEeHH BKJIOUaknT, 0e3 oI'paHUUYeHUHd,
Benxu WK YaCTHUIIH, IOJIyUeHHHE nus IaTOTEeHOR, Taxkue Kak
aTTeHyUpPOBaHHEE BUPYCH, BMPYCHHE UYacCTHUIHE U BUPYCHHe OeJIKH,
OBOHUHO MCIOJB3YEMEE B KadeCTBE MMMYHOTEHHHX COeIMHeHUM. IIpUMepH
BUPYCOB u BUPYCHEIX AHTUTEHOB BKJIOUAT, Bes OTpaHUYEeHNHd,
TIOJIMOBUPYCH, UMPOHABUPUIOLE UM  KOPOHaBUPYCH, PUHOBUPY CH (BCE
IIOAOTHUIIH) , AaOeHOBUPYCH (BCe TMONTHUIIH), BUPYyC TenatuTa A, BUPYC
renaTuTa B, BuUpyc Tenatuta C, BUPYC TenaTuTa D, OaOuUJIJIOMaBUPYCH
yeJioBeKa (BKJOUYas BCe IMONTUIIH), BUpPyC OemMeHCTBa (BCe MDOAOTHUIIH),
T-JIMMOOTPOIIHEN BUPYC UeJloBeKa (BCe TMOOTUIIH), BUPYC KpacHYXU (Bce
IOAOTHUIIE) , BUPYC BIMIEMMUECKOTO IIapoTUTa, BUpycCc Kokcaku B (Bce

[IOOTHIIH) 7 SHTEPOBUPYCE JyeJIOBEeKa, I'eplieCBMPYCH, BKJIKUa A
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LHMTOMETAJIOBUPYC, BUPYC OSomTeVHa-Bappa, BUpPYC IIPOCTOTO TIepleca,
BMPYC Bapullejljla—-30CTep, BUPYC MMMyHOIedMIIMTa uYejioBeka (BUY) (Bce
IIOOTH!IIH) , BUPYC SomreHa-Bappa, PEOBUPYCH (BCe MIOOTWIIH) ,
OMIIOBMPYCH, BKJIOUas BUpYC Mapbypr u BuUpyCc 30oJa (BCe MTaMMH) ,
apEeHaBMPYCH, BKJKUYad BUPYC JMMOPOLIUTAPHOTO XOPUOMEHMHIUTA, BUPYC
JJacca, BHUpPYCH XyHMH U BUPyC Mauyno, apOOoOBMPYCH, BKJKUYas BUPYC
JUxXopalky 3ananHoro Hwuila, BUPYCH IeHT'e (BCe CEPOTUIIH), BUPYC
Suka, BUPYC KJIemeBOu JIUXOopankKu KoJgiopano, BUPYC Cuunbwuc,
TOTaBUPYCH, OGJIaBUBUPYCH, OYHBSABUPYCH, PEOBUPYCH, padbOoBUPYCH,
OPTOMUKCOBUPYCEHI, [IOKCBUPYCHI, BKJIIOUA g OPTOIIOKCBUPY CH (BUpPYC
HaTypaJlbHOW  OCIIH, BMPYC  OCIH 00e3bSsH, BUMPYC  OCIIOBaKILMHH) ,
ATAlOKCBUPYCH (TaHaAlOKCBUPYC, BUPYC, BEI3EIB A0 oIy XOJIN N
o6es3bsH) , napaloKCBUPYC, MOJIJIIOCKUIIOKCBUPYC, BUPYC KeJITOM
JIUXOopalKM, XaHTaBUPYCH, BKJOUas BUPYC XaHTaaH, BUpycC CeyJ, BUPYC
OobpaBa, Bupyc CuH HoMmbpe, Bupyc IyyMajsa ¥ HOoOpaBa-IoIOoOHHM
pupyc CaapeMaa, BUMPYCH IIapalpulllla 4YeJIOBEKa M BMPYCH I'pulllla (Bce
TUIIH) , BUpPYCH TIpunna HIN1I w# CBMHOTO TpuIllla, pPeCOIMpaTOpHO-
CUHLMUTHAJLHEM BUPYC (BCe IMOOTPYIIIH), POTaBUPYCH, B TOM UYMCIIe
pOoTaBUPYCH  uUeJioBeka AE, BEUMM  pPOTaBUPYC, poTaBUPYC MakKakK-—
pPesycoB, IIOJMOMABMPYCH, BKJIUYasa BUpyCc o00esbsgaH 40, Bupyc JC,
BUpyC BK, KOJTMBMPYCH, BHpPpyYC Mad, KaJlbLUMBMPYCH WM [IapBOBUPYCEH,
BKJIOUAA IOeleHOOBUPYC, [NapBOBUPYC U SPUTPOBUPYC.

CiiemoBaTeJILHO, HacTosAmee n3obpeTeHMne obecrneurBaeT
MMMYyHOTEeHHYID  KOMIIO3ULMID, comepXxamyl aHTUT'eH WJIM aHTUTEHHYD
KOMIIOBULIWK, W coeOuHeHue QopMyJel (I-N), (I-P) wmmm (I) wmiam ero
bapMalleBTUUECKM IIpUeMJIEMYK COJIb. TakXke ofecrneumMBaeTCsa BaKIMHHASA
KOMIIOBULIMSA, COIOepXamasd aHTUITEeH WIM aHTUIeHHYID KOMIIO3ULUWK, U
coenmHeHue o¢QopMyJiH (I-N), (I-P) mium (I) wmiam ero QapMalleBTUUECKU
IpMeMJIEMYK COJIb.

CoenMHeHUsd bOoPMY JIEL (I-N), (I-P) MIINn (I) u Ux
bapMalleBTUUECKM TIIPUEMIIEMEIE COJIM TakKXe MOXHO MCIOJBE30BaTE B
KoMOMHaLMM, IO MeHbllel Mepe, C OOHMM »OPYITMM TepaleBTUUYeCKUM
aTeHTOM, KOTOPHM MOXeT OHTL NPUTOOeH B NPpOodMIIakKTUKEe WM JeUueHUU
BUPYCHEIX MHOeKLUM, HalpuMep, B UMMMYHHOW Tepaluu (HanpuMep,
UHTepdepoH WIM OpYyTUe IUTOKUHE/XEeMOKMHE, MOOYJISTOPH pPelelTOpPOB

LU/ITOKI/IHOB/XGMOKMHOB, aT'OHMCTEL M1 AHTaIT'OHVMICTEL IMTOKMHOB n
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aHaJIOTMYHEIE al'eHTH); U TepalleBTUUeCKMe BaKUMHE, IPOTHUBOQUOPO3HEIE
ATeHTH, I[IPOTUBOBOCIAJIMTEJIbHEE aTl'€HTH, TakKMe KaK KOPTUKOCTEPOUIE
Wi HIIBC (HeCTepOUIOHEE IIPOTMBOBOCIIAJINTEJILHEE CcpelcCcTrBa) u
aHaJIOTUUHEE CpencTBa.

CoengmMHeHMUe, KoTOpOE MOOYJIMpYyeT STING, B JaCcTHOCTH,
coenmHeHue o¢QopMyJiHl (I-N), (I-P) wmiam (I) miam ero odapMalleBTUUECKU
npreMJIeMyIo COJIb, MOYXHO BBOIUTH B KOMOMHaLMM C IPpYy T MMM
[IPOTUBOBOCIANIMTEJIEHEIMM aTreHTaMM, BKJIOUAaAd I[IepOopalibHEE WM MeCTHHE
KOPTUKOCTEepOUOE, aHTM-TNF areHTH, 5-aMMHOCAJMUUIIOBYI KUCJIOTY WU
nperapaTs Ha OCHOBe MesajlaMMHa, IUIPOKCUOKJIIOXMHE,  TUOIIYPMHE,
MeTOoTpeKcarT, UmMKJopochamm, LVKJIOCIIOPUH, MHTUOUTOPH
KaJIbLMHEeBPUHA, MUKOPEHOJIOBYIO KUCJIOTY, VMHIMOUTOPEL mTOR,
VHIVOUTOPE JAK, VMHIVOMTOPEH Syk, IIPOTUBOBOCIIAJIMTEJIE HEE
OMOJIOTUUYECKHE npernaparTsl, BKJIOUA A aHnTn-1L6 OMOJIOTUUYECKHUE
npenapaTH, anTm—-IL1 OMOJIOTUYECKUE npenaparTH, anTu-1L17
BuoJioTuYeCcKue IpellapaTH, aHTu-CD22, aHTU-MHTEeIpUMH-al'eHTH, aHTU-
IFNa, aHTu-CD20 wmnmu aHTU-CD4 u I»IpyIrMe UHIUOUTOPH LUUTOKMHOB WJIU
BUoJIOTHMUYEeCKMe aleHTH K pelenropaM T-KJIEeTOK WM B-KJeTOK WM
MHTepJIeMKMHAaM.

Hamopumep, npu JIeUeHUU CUCTEMHOM KpacHOM BOJIUaHKMU 7
CBA3aHHEX C BOJYAaHKOM pPaCCTPOMCTRB COeIOMHEeHMNe, KOTOpOoe MOIYJUPYEeT
STING, B YaCTHOCTM coeIMHeHMe ¢opMmyJiel (I-N), (I-P) wmium (I) wnim
ero ¢dgapMalleBTUUECKM IIpUeMIIEMY COJIb, MOXHO BBOIUTL B KOMOMHALWM,

10 MeHblIek Mepe, C OIOHMM IPpYyI'VMMM TepalleBTUUYeCKVMM al'eéHTOM, BRKJIIOUWaAd

KOPTUKOCTEPOUD (Takoit kak ImpengHms3oJioH (Delatsone®, Orapred,

Millipred, Omnipred, Econopred, Flo-Pred), VMMYHOOEIIPeCCaHT

(Tako¥ Kak MeToTpekcarT (Rhuematrex®, Trexall®), nmexcaMeTasoH
(Decadron®, Solurex®), MUKOdeHOoJIaTa MOobe TIII (Cellcept®),
Tacrolimus®, Sirolimus®), B-KJIETOUHYIO Tepanmo (BenmmMmyMad
(Benlysta®), B-xjeTouswli wuHIuouTop (Atacicept®, Apratuzumab®
(anTM-CD22), SBI-087 (auTM—-CD20), AHTUTEJIO IPOTUBR BAFF

(LY2127399, A623), Velcade®), asatuonpmu (Azasan®, Imuran®),
TPUAMLIMHOJIOH (Clinacort®, Kenalog-109), TUIPOKCUXIIOPOXUH

(Plaquenil®), TaJIMIOMUII (Immunoprin®, Contergan®),
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VMMYHOTJIOBYJIMHOBYID  Tepallyio (HyQiva®, Flebogamma®, Gamunex®,
Privigen®, Gammagard®), AHTH-MHTepbepoH-albba Tepanmo
(Rontalizumab®, Sifalimumab®, AGS-009®, IFN Kinoid), 6J0oKaTOPH
TLR7 m TLR9 (IMO-3100), aHTM-UMTOKMH-areHTH (a”HTM-I1IL6 (CNTO-
1306), AHTU-UMHTepOepOH—TaMMa (AMGS811), VMMY HOMO Y JIUPYIIME
npenapatTe (Lupuzor™, Abatacept, Orencia®, AMG557, Laquinimod,
Paquinimod, Leflunomide, aHTM-ICOS (Medi-570), aHTu-CD40-JmMTraHI-
AHTUTEJIO (CDP7657)) /U MHIUOUTOP arperaumumn TPOMOOLIUTOB
(acnivpuH) .

[Ipy JledeHMM BacKyJMTa M 3abojieBaHuA C BOCHAaJIeHMEM COCYINOB
MaJIOTO MM CPeIHEero pasMepa COeIMHEeHMe, KOTOpoe MOOYJMPYEeT
STING, B 4YaCTHOCTM, cCoeauHeHMe OGopMyJiel (I-N), (I-P) wmmm (I) wim

ero ¢QapMalleBTUUECKM IIPpMEMJIEMYI COJIb, MOXHO BBOIMTE B KOMOMHALMU
c AJKUIINPYIOMMMA areHTaMM (umrJodpochammm, Cytoxan®),
NpOoTUBOPEeBMaTUYeckoe aHTU-CD20-adTuTesio (Rituxan®, Rituximab®) wun

UHTUOUTOPH Ha ocHoBe aHTu-TNFa (Etanrcept®).

[Ton JleueHMM ILICcopHaszsa COeIMHeHMe, KOoTopoe MonyJmpyeT STING,
B YaCTHOCTHM, coeIMHeHMe ¢opmyJiel (I-N), (I-P) wmium (I), wniIuM ero
bapMalleBTUUECKM [IpMeMJIEMyK COJIb, MOXHO BBOIMTHL B KOMOMHaLUM C
MKCeKnusyMadoM, TUIIOPpaKnu3yMadoM (MK-3222) WJIN CEeKYKMHYMaboM
(AIN457) .

B omHOM BapMaHTe OCYIMEeCTBJEeHMS HacCTOoAmMero Mu300peTeHusa, IIo
MeHbIlel Mepe, OOVMH HOpYyITOoM TepaleBTHUUeCKMM areHT BHOpaH U3
VHT aJISLIMOHHOTO KOpTUKOCTepouna, BeTa-aroHMUCTa C OJIMTeJIbHEM
necTBMeM, KoMOMHAaLMM MHITAJALUMOHHOTO KOPTHUKOCTepouma u OeTa-
aroHMcTa C IOJUTEeJILHBEIM IOeMCTBUEM, feTa-aroHUCTa C KOPOTKUM
oercTBUEeM, MoOMbMKaTOpa JIEMKOTPUEHOB, aHTu-I1gk, OPOHXOJIUTHUKA
MeTMJIKCaHTHHA, MHTUOUTOPAa TYUHEBIX KJIETOK n My CKapMHOBOTO
AHTATOHMCTa OJIUTEJILHOTO IeMcTBuA. HanpuMmep, IOpU JieUeHUM acCTMH
coeIMHeHUe, KoTopoe wuHIMbupyeT STING, B UYaCTHOCTU COEeOMHEHUE
dopmysier (I-N), (I-P) mmm (I) wmiam ero OQapMalleBTUUYECKU IIPpUEMIIEMYIO
COJIb, MOXHO BBOIOUTH B KOMOMHAaLUN C VHT aJIALIMOHHEM

KopTUKOocTepoumoM ( (ICS), TakuMm Kak QiyTukasoHa auerar (Flovent®),

HerJioMeTas30Ha OUIIPONIMOHAT (QOVAR®) , OyIoecoHuUI (Pulmicort),
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TPMaMIMHOJIOHA alle TOHUI (Azmacort®), GITYHUBOIUL (Aerobid®),
MOMeTa30H dyopar (Asmanex®, Twisthaler®) AR LIMKJIEe COHNI
(Alvesco®)), 6GeTa-aroHMCTOM OJUTeJLHOTO mnelcrteusa (LABA), TakuM
KakK bopmMmoTeposIa byMapaT (Foradil®), caJIMETepOJIa KCHuHadoar

(Serevent®)), xomBuuHauma ICS m LABA (Takux KakK QJIyTHMKasoHa Qypoar

17 BUJIAHTEPOJI (Breo Ellipta®), VMHT aJISUMOHHEM npernapar
bopmoTepos/BymecoHnn (Symbicort®), DerJIOMeTa30H
IUITPONIMOHAT/ bOPMOTEPOJI (Inuvair®) n by THMKa30Ha

nponmoHaT/canMeTeposl (Advair®), GeTa-aTroHMCTOM KOPOTKOTO HOelCTBUA
((SABA), TakMM Kak ajbbyTepoJicyibdaT (ProAir®, Proventil HFA®,
Ventolin HFA®, AccuNeb® wuHIDajlgLUMOHHBI pacTBOp), JebBalbyTepoJtia
TapTpaT (Xopenex® HFA), wunparTponma 6GpoMun/anbByTepos (Combivent®
Respimat®), wnparponmusa 6pomun (Atrovent® HFA), MoOudMKaTOPOM
JIEMKOTPVEHOR (TaxkuMm Kakx MOHTeJIyKacT HaTpuUn (Singulair®),
3adupiykacT (Accolate®) WM BUJIeNTOH (Zyf1lo®) n  aHTu-IgE
(HanpuMep, oMaiusyMab® (Xolair®)), OpPOHXOJIUTUKOM MeTUJIKCAHTUHOM
(TakyMM KakK  TeOodUIIIMH (Accurbron®, Aerolate®, Aquaphyllin®,
Asbron®, Bronkodyl®, Duraphyl®, Elixicon®, Elixomin®,
Elixophyllin®, Labid®, Lanophyllin®, Quibron-T®, Slo-Bid®, Slo-
Phyll1in®, Somophyllin®, Sustaire®, Synophylate®, T-Phyll®, Theo-
24®,  Theo-Dur®, Theobid®, Theochron®, Theoclear®, Theolair®,
Theolixir®, Theophyl®, Theovent?®, Uni-dur®, Uniphyl®),
VHTUBUTOPOM TYUYHEX KJIETOK (TakMM KaK KPOMOJIMH HaTpuii (Nasalcrom®)

n HEOOKPOMMUIT HaTpUh (Tilade®)), My CKapPUHOBEIM AHTATOHUCTOM
OJIMTEJILHOTO OeMCTBUS (LAMA) , TaKUM Kak MOMeTa30Ha
dypoaT/dopMoTeposa dyMmapaT muruopar (Dulera®)).

IpyTre aT'eHTH, KOTOPHE MOTYT OHTH NPUITOOHH IJIS [IPMMEeHEeHMS B
KOMOVMHUMPOBAHHOM TepanuMM B JI€UeHMM acCTMHE, BKJIOYAKT MWHITUOUTOP
NIPOTEVHTUPOSMHKMHA '3 (MacuTuHUO) , AHTATOHUCT CRTH2/D-
IPOCTAHOUIHOTO pelenropa (AMG 853), MHIOaKaTepoJI
(Arcapta®Neohaler®), aspososbs ¢ snMHedpMHOM mJig uHTanauum (E004),

Gy THUKAa30HA bypoatr/dpayTrukasoHa IPONIMOHAaT, BUHATEPOJ oJjig
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MHTaJaumi/pIyTuKkasoHa ¢ypoaT mnopomok (Relovair™), o¢ayTukasoHa
nponmoHaT/sdoTeposia QyMmapaT permmpaT (Flutiform®), pecimsymat,
CyXOM IHOPOMOK cafjibOyTamoJla IJS MHTaJaUuyi, THUOTpOoNua OpOoMHUI
(Spiriva®HandiHaler®), @QopmoTepos/6ynecodun (Symbicort®SMART®),

paryTMKazoHa  Qypoar (Veramyst®), Vectura VR506, JIeBpuKn3yMabd
(RG3637), xoMOMHaLuMsa UHIMOMTOpa O¢ocommacTepas3w (PDE)-3 u (PDE)-
4 (RPL554).

B oOIHOM BapMaHTe OCYMeCTBJIEHMSA HacCToAmero u3o00peTeHusd, IO
MeHbIeM Mepe, OOMH OPpYyTOM TepaleBTHUUEeCKMM aTeHT BHOpaH M3 OeTa-
aroHMUCTa OJIMTEJILHOTO OenCcTBUA, VHTAJISUMOHHOTO
AHTUXOJIMHEPTUUECKOTO WMJIM MyCKapMHOBOTO AaHTATOHMUCTAa IJUTEJILHOTO
OelicTBUA, UMHIUOMTOpa docdoammcTepast, KOMOMHALMM MVHIAJSUMOHHOTO
KOpTHUKOCTepouma M 0OeTa-aroHMCTa IJUTEJILHOTO IelCTBUM, BeTa-
ATOHMCTa KOPOTKOTO IeMCTBUA ¥ MHTAJSLUMOHHOTO KOPTUKOCTEpOouIa.
Hanpumep, npm JeueHun COPD coemmHeHMe, KOTOpoe wMonmysmpyeT STING,
B UYaCTHOCTM, COeIOuHeHMe oQopmyJiel (I-N), (I-P) wmwmm (I) wniam ero
bapMalleBTUUECKM IIPUEMIIEMYK COJIb, MOXHO BBOIMTH B KOMOMHaALUUU C

LARA (HanpuMep, caJlIbMeTepOJIOM KCHMHadpoaToM (Serevent),

YMeKJIMOMHUEM/ BUJIaHTepoJioM (Anuro Ellipta®), yMmexsmmmuumeMm (Incruse

Ellipta®), apopMOTEpPOJIOM  TapTpaToM (Brovana®), dbopMOoTEepPOJIOM
byMapaToM  OPOMKOM IJA  MHTAJIALUUM (Foradil®), VHIOaKaTEepOJIOM
MaJleaToM (Arcapta® Neohaler®) U GIIY TUKA30HOM
MPONMoHATOM/ 200 TEepPoJIOM bymMapaToM OeruapaToM (Flutiform®)),

MHT AJIAOVOHHEIM AaHTUXOJIMHEPTIMUECKNVM aHTal'OHMCTOM (M My CKapMHOBEM

AHTATOHMUCTOM) IJUTEJILHOTO IeMCTBUSA, TakKuM KakK THOTPONMSA OpOMUI
(Spiriva®) u axkmmouuua O6pommn (Tudorza® Pressair®), wuHrmuéuTopoM

dpochommscTepasH (PDE-r) (TakuM Kak pod@iIyMMIaT, Daliresp®),

KoMOMHalLMeMn ICS/LABA (HanmpuMep, GIIYyTHUKA30HA bypoaTa "
BUJlaHTepoJsia (Breo Ellipta®), dayTukasoHa OponmoHaToM/callbMeTepoJia
(Advair®), 6ymecoHuna/popMoTEeposia (Symbicort®),
MoMeTasoHa/popMoTeposia (Dulera®), wunparpomnus OGpomuma/assOyTepolia
cynmbbaTra (Duoneb®, Atrovent®), anByrepos/unparpornmii (Combivent

Respimat®)), SABA (TakuMM KakK uIpaTponra OpoMUL (Atrovent®) wu
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aneByTeposa cynabdaT (ProAir®, Proventil®)) wm ICS (TakuMmM Kak
OyIoeCcoHUO (Pulmicort®) n  QJIyTMKa30Ha  [IPOIIMOHAT (Flovent®),
BekJIOMeTas0Ha OunpomnmoHaT (QVAR®).

IpyTMe areHTH, KOTOPHE MOTYT OHTbH NPUIOOHE IJS [IPMMEHEHUS B
KOMOMHUPOBAHHOM Tepanuu nOpu JedeHum COPD, BrJouaioT SCH527123
(aHTaT'OHUCT CXCR2), TJIMKOIVPPOHU A OpomMmn ( (NVA237) Seebri®
Breezhaler®), TJIMKONINPPOHMU A opoMuL u MHIOakaTepoJa MajeatT

((QVA149) Ultibro® Breezhaler®), riamuxomuppoHmMii u GopMOTepoOJa

bymapar (PTOO03), MHOakKaTepoJja MajeaT (QVA149), oJlamaTepot
(Striverdi® Respimat®), TUOTPONIUN (Spiriva®) /osmomaTepous

(Striverdi® Respimat®) m axmouHM1/bOPMOTEPOJI IJIS MHTAJALNMMA.

B oOOHOM BapMaHTe OCYUEeCTBJIEHMA HAaCTOAmeI'o M300peTeHMd, IIO
MeHbIIEM Mepe, OOMH IPYyTOoM TepalleBTHUUECKUM aTleHT BHOpaH U3
[IepopaliIbHOTO KOPTUKOCTepouna, AQHTUTHUMOLUTAPHOT'O TJIOOYJIMHAE,
TagMooMMma, XJopaMoOyluia, OJokKaTopa KaJlbLMeBHX KaHaJIOB, MEeCTHOI'O
YyCIOKamMBawmero cpencrsa, uHIuOuMToOpa ACE, MHIHOMTOpa OBpaTHOTO
3axearTa CEepOTOHMHE, MHIMOUTOpAa pelenTopa BSHOOTeMHa-1,
AHTUOUOPOTUUECKOTO al'eHTa, MHTUOUTOpa IIPOTOHHOTO Hacoca WIn
MaTuHubAa, ARG201 n TouMIM3yMaba. Hanprumep, npu JIeUeHUN
CUCTEeMHOV CRJIepOIepMUM CcoeIMHeHMe, KoTopoe MonyJmpyeT STING, B
JaCTHOCTM, CcoelIuHeHre QopMyJiel (I-N), (I-P) mimm (I) wmiIMm ero
bapMalleBTUUECKM IIPUEMIIEMYK COJIb, MOXHO BBOIOUTH B KOMOMHALUUU C
[epopallbHEM KOPTUKOCTEPOMIOM (TaKMM KakK OpeIHn30JI0H (Delatsone®,
Orapred, Millipred, Omnipred, Econopred, Flo-Pred),

VMMYyHOIOEeNIpeCCaHTOM (TaxkuM Kak MeTOTpeKcaT (Rhuematrex®,

Trexall®), uursocnopmH (Sandimmune®), aHTUTHMMOLUTAPHLI INJIOOYJIMH

(Atgam®), MMKOPeHOoJIaT MoOpeTMII (CellCept®), nmKJIopochamMmo
(Cytoxan®), FK506 (TakpoanMycC) , TaJIMIOMI]IT (Thalomid®),
XJIOpPaMOy LI (Leukeran®), a3aTUONIPUH (Imuran®, Azasan®)),

BJIOKATOPOM KaJIbLMEeBHX KaHaJIOB (TakuM Kak HudpemmnuH (Procardia®,

Adalat®) W HUKAPOUIIVH (Cardene®), MeCTHEM YCIIOKaMBaKIIUM

CPeICTBOM (HUTPOTJIMIIEPMHOBASA Mas3b), uHTuOMTOpoM ACE (TakuM Kak

smsyHonpuil (Zestril®, Prinivil®), mmatmasem (Cardizem®, Cardizem
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SR®, Cardizem CD®, Cardia®, Dilacor®, Tiazac®)), wuHrHUGUTOPOM

oBpaTHOTO 3axBaTa CepOTOHMHAa (TakuMM Kak QuyokceTuH (Prozac®)),

VMHIMOUTOPOM pelenropa SHOOTeJMHa—1 (TakuM Kak OoceHTaH
(Tracleer®) wmmm snompocreHon (Flolan®, Veletri®, Prostacyclin®))
AHTUOUOPOTUUECKUM areHTOM (Taxkum Kak KOJIXULIH (Colcrys®),
napaaMMHOOEeH30MHOM KucjoTon (PARA), IuMeTuJICcyJlbdokcumoMm (DMSO) u
D-meHUINIIJIIaMUHOM (Cuprimine®, Depen®), MHTepbepoHOM—aJbda n
MHTepbepOHOM-I'aMMa (INF-g)), MHIMOUTOPOM IIPOTOHHOT'O Hacoca
(TakMM  Kak  OMeIllpasoJl (Prilosec®), MeTOKJIOIIPpaMMTI (Reglan®),
JIaHCOIIpas0Jl (Prevacid®), 530Mellpa30Jl (Nexium®), [IaHTOoIpas0JI
(Protonix®), paBenpasos (Aciphex®)) wmm wumaTmHNM®G (Gleevec®)
ARG201 (arGentis Pharmaceutical), BenmmyMad (Benlysta®),

ToumamzyMad (Actema®) .

[lpu JeueHMM CHUHIpoMa llerpeHa COeIMHEHME, KOTOpPOe MOIOYJIMPYET
STING, B UYacCTHOCTM CoOeIMHeHMe OQoopMyJiel (I-N), (I-P) wmmm (I) wim
ero OdapMalleBTUUECKM IIPUEMIIEMYK COJIb, MOXHO BBOIMUTE B KOMOMHALMU
c IPOTHUBOPEBMATHUYECKYMU areHTaMu (TUOPOKCUXIIOPOXMHOM u
Plaquenil®, Ridaura®, Kineret®), xojmHepruueckumMyt aTOHUCTaMM
(Salagen®, Evoxac®), wunruburopammu JAK (Xelijanz® u anTu-TNFQ)
(Remicade®, Humira®, Enbrel®, Cimzia®, Simponi®).

B OIHOM BapMaHTe OCYMeCTBJIEHMS HaCToAmero Hu300peTeHud, IO
MeHblleld Mepe, OIMH OPYyTOoM TepaleBTHUUeCKUM aTreHT IIpeIcTaBJjisgeT
LUMJIMAPHEM  HeMpoTpoduueckuyd (QaKTop pocTa WIM areHT IIepeHoca
TeHOB. HanpuMmep, IOpM JeUYeHUM OUTMEeHTHOTO pPeTUMHUTa CcoeldrHeHue,
KOoTopoe MonyiImpyeT STING, B UYacCTHOCTHM, CoOeldMHeHMre o¢opmyJiel (I-N),
(I-P) mmm (I) wim ero OQapMalleBTUUYECKM IIPUEMIIEMYK COJIb, MOXHO
BBOIUTL B KOMOMHALMM C LIMJIMAPHLEM HelpoTpodpnuecKMM (aKTOpPOM pocTa
(NT-501-CNTF) wmiM aTeHTOM IJId IlepeHoca T'eHobB, UshStat®.

B OIHOM BapMaHTe OCYMeCTBJIeHMS HacTodAmero u3o00peTeHud, IO
MeHblel Mepe, OIOMH »OPYyTOoM TepalleBTUUEeCKMM al'eHT BHOpaH U3
TpexBaJleHTHOM (IIV3) MHAKTUBUPOBAHHOM IIPOTHUBOTPUIIIIOSZHOM BAaKIMHEH,
YeTHpexXBaJIeHTHOM (IIV4) MHaKTUBUPOBaHHOM IIPOTUBOTPUIIIIO3HOM
BaKIMHE, TpexXBaJIeHTHOM PeKOMOMHAHTHOM IIPOTHUBOTPUIIIIO3HOM BAaKIMHH,

UeTHpexXBaJIeHTHOM KUBOM ATTeHYyUPOBaHHOM IIPOTUBOTPUIIIIO3HOM
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BaKIIMHEL, IPOTUBOBUPYCHOTO areHTa W VHaAKTUBUPOBAHHOM
IPOTUBOTPUIIIIO3HOM BaKIIMHE. Hanpumep, npu JIleueHUN Tpulna
CoeIMHeHMe, KoOTOpoe wmMonmyJimpyeT STING, B UYaCTHOCTUM COeIMHeHUue
dopmysier (I-N), (I-P) mmm (I) miam ero OQapMalleBTUUECKU IIPUEMIIEMYIO
COJIb, MOXHO BBOINTDL B KOoMOMHaLUM c TpexBaJIeHTHOMN
MHaKTUBMPOBaHHOM (IIV3) NPOTUMBOTPUIIO3HOM BaKUMHOM (TakKoM Kak
Afluria®, Fluarix®, Flucelvax®, Flulaval®, Fluvirin®, Fluzone®),
UeTHpeXBaJIEeHTHOM (IIV4) VMHaKTUBUPOBaHHOM IIPOTUBOTPUIIIIO3HOM
BaKILMHOM (Takom Kak Quadrivalent Fluarix®, Quadrivalent

Flulaval®, Flugone® Quadrivalent), TpexBaJIeHTHOM PEeKOMOMHAHTHOM

NPOTUBOTPUIINIOSHOM BaKIUMHOM (Takoi kak FluBlok®), ueTHpexBaJIeHTHON

XVMBOM  aTTeHYVMPOBaHHOM IMPOTUBOTPUIIIIO3HOM BaKIUMHOM  (TakoM Kak
FluMist® QuadMivalent), [pPOTMBOBUPYCHEM CPeICTBOM (TakuM Kak
OCeJIb TaMUBUD (Tamiflu®), 3aHaMUBUP (Relenza®), PUMaHTaINH
(Flumadine®) wm ama”HTanmmy (Symmetrel®)) wm Fluad®, Fludase,

FluNhance®, Preflucel mm VaxiGrip®
[Ipyu JleyeHUM CTadUIIOKOKKOBOM MHOEKUUM CcOoedIMHEeHMe, KoTopoe
MomyJmpyeT STING, B UYacTHOCTHM, CoeauMHeHue ¢popMmyJiel (I-N), (I-P)

um (I) wm ero dapMalleBTHMUYECKM IIPUEMIEMyl COJIb, MOXHO BBOIUTL B
KOMOMHALMUM C aHTUOMOTMKOM (TakMM KakK [B-JlaKTaMHEA aHTUOMOTHUK
uedaIoCIOPUH (Duricef®, Kefzol®, Ancef®, Biocef® wu 1mp.),

Habumime (Unipen®), cynbdoHaMun (cysibdaMeTOKCas0JI M TPMMETOIIPUM

(Racrim®, Septra®), cyJsbdacaliasuH (Azulfidine®),
aleTUJICYJIEPUB0KCa30JI (Gantrisin® ) w®m 7T. @m.) WM BaHKOMMLUH
(Vancocin®)) .

B omHOM BapMaHTe OCYmMEeCTBJEHMS HaCTOAmMero Mu300peTeHusa, II0
MeHbIlel Mepe, OOVH »OpYTOoM TepaleBTHUUECKMM areHT BHOpaH U3
MEeCTHOTO MMMYHOMOIYJIATOPa WMIM MHIMOMTOPpAa KaJbLUUMHEWPMHAa, MEeCTHOTO
KOpTUKOCTepOouUna, [IepoOpPaJIbLHOTO KOpTUKOCTEepOUIa, MHTepdepoHa
raMMa, aHTUIMCTaMMHOBOTO IIpelapaTa  WIM aHTuOMOoTHMKa. Hamnpumep,
npu JIeueHUn aTOIINUYECKOTO nepMaTUTa COenuHEeHUue, KOTOopoe
MonmympyeT STING, B YacTHOCTM, COeIOuHeHue QopMyJiel (I-N), (I-P)
i (1) mam ero gapMalleBTUMUECKM [IPUMEMIIEMYK COJIb, MOXHO BBOIVTH B

KOMOMHALIUN C Me CTHBEM VIMMYHOMO IOYJIATOPOM MJIn MHPM@MTOpOM



180

KaJlblMHeVprHa (TakKyMM Kak Masb C [IMMEKPOJIMMYCOM (E1idel®) wmm
TaKpOJIUMY COM (Protopic®)), MECTHHM KOPTUMKOCTEPOUIOM (TakKMM Kak
TUIOPOKOPTU30H (Synacort®, Westcort®), 6eramerasonom (munposmH®),
GbIIypaHIpeHOJIMIOOM (Cordan®), QIIYy TMKAa30HOM (Cutivate®),
TpraMurHosioHoM (Kenalog®), oayoumHonumom (Lidex®) um kioberasojom
(Temovate®)), repopaJlik HEIM KOPTUKOCTEPOULOM (Taxkmm Kak
TUIPOKOPTU30H (Cortef®), Me TMJINIPEIHNU30JIOH (Medrol®) VI
npenHusoJioH (Pediapred®, Prelone®), wuMMyHOIeOpecCaHTOM (TakKuM
Kak uukjocnopud (Neoral®) wim wuHTepdepou-ramma (Alferon N,
Infergen®, Intron A, Roferon-A®)), aHTUIMCTaMMHHEM OperapaToM (OT
3yma, TakuMm Kak Atarax®, Vistaril®, Benadryl®), a"THBuOTUKOM

(TakMM Kak [OPOM3BOOHHE [eHUIIIMHAE OQIyKIOKcalummuH (Floxapen®)

WY  OUKJIIOKCalUJIJIMH (Dynapen®), DPUTPOMULIUH (Eryc®, T-Stat®,
Erythra-Derm® u T. @0.)), HeCTEepOMIOHEIM UMMYyHOAEIPEeCCaHTOM (TaKuM
KaK as3aTUOIIPUH (Imuran®, Azasan®), MeToTpekcar (Rhuematrex®,

Trexall® ), uukjocnopuH (Sandimmune®) M MukodeHoJIAT MOdETUI

(CellCept®)).

CoeIlMHEeHMA TII0 M300peTeHMI MOTYT TaKxXe OHTE (QOPMYJIMPOBAHH C
BaKLVMHaMM B KauecTBe aIBOBAHTOBR OJIS MOOVJIALMM UMX AaKTUBHOCTH.
TakMe KOMIIO3ULMM MOTYT CoOIepXaTk aHTUTeJIo (a) WiIM O(QparMeHT (E)
aHTHUTeJla WM AaHTUTEeHHHY KOMIIOHEeHT, BKJUasd, He OTpPaHUMUMBASCH
53TUM, OeJiok, JHOHK, XMBLHE WJIM MepPTBHE OaKTepuu U/MIXM BUPYCH WU
BUPYCOIIOOOOHEE UYaCTUIE BMeCTe C OIOHMM WM ©OoJiee KOMIIOHEHTaMu C
AIBOBAHTHOM aKTUMBHOCTLIO BKJOUAS, He OTPpaHUMUMBASACH DTUM, COJIM
aJIIOMVHMSA, MACJSHEE W BOIOHEE DMyJIbCUM, OeJIKM TeIlJIOBOT'O IoKa,
OpenapaTel M IIPOUM3BONHEE JIMIOMIOA A, TJIMKOJUIUIE, »OPpYyITMe aTOHWUCTH
TLR, Takve kKak CpG-IHK wmiIM aHaJIOTMUHEE al'@HTE, LIUTOKMHE, TaKue
Kak GM-CSF miam IL-12 MM aHaJIOTMUHHE al'eHTH.

B OOTIOJIHUTEJIE HOM acriexkTe n300peTeHnda obecrneunBaeTCHA
BaKIMHHHM aObloBaHT, BKJIOUAKIMY CcoeIMHeHVe o¢opMyJel (I-N), (I-P)
WU (1) VI ero bapMalleBTUUECKHA IpUeMIIEMYIO COJIb . Takxe
obecrneunBaeTCHd BakKIMHHAaAI KOMIIO3ULIWA, comepxainasa CoeIVHeHME

dopmysier (I-N), (I-P) mmm (I) miam ero OQapMalleBTUUYECKU [IPpUeMIIEMYIO
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COJIb, ¥ aHTUTEeH WM aHTUTEeHHYK KOMIIO3UIINI.

TepaneBTUUECKHA «BOberTUBHOE KOJIMUEeCTBO» O3HayvaeT Takoe
KOJINMYeCTBO COoeIVHeHnd, KOoTOopoe npu BBEeIOEeHUNU rnalumMeHTy,
HYXOaKleMy C A B TaKoM JledeHuu, ABJIAETCHA OOCTaTOUHBEM oI
SQOEKTUBHOTO JIeUeHMA WM [OPpOoQMIIaKTUKM, KaK 3IOeChb OIpelelieHo.
TakuM oO0Opa3oM, HalIpuMep, TepaleBTUUeCKNM 20PeKTUMBHOE KOJIMUUECTBO
coenmHeHusa o¢opmyJiel (IN), (IP) wmmm (I) wmim ero oQapMalleBTUUECKU
IpUeMIIEMOM COJIM IpelcTaBJigeT KOJMUEeCTBO areHTa I10 M300peTeHMo,
KOTOpOe TIpM BBeIeHUM UeJIOBEeKY, HyXIawnleMyCcsa B 9STOM, HABJIIeTCH
OOCTATOUHEIM IOJIS MOOYJALUMM aKTuMBHOCTM STING, Tak uTo 3abdojieBaHUE,
KOTOpOEe OIoCpelOoBaHO D2TOM aKTMBHOCTBI, IomaBJgeTcsda, objerdyaeTrcsd
WM HOpenoTBpamaeTca. KoJMuecTBO KOHKPETHOI'O COeOMHEeHMd, KOoTopoe
OyoeT COOTBETCTBOBATHL TaKoMy KOJUUeCTBY, OyIeT BapbUpOBaTbLCA B
3aBUCHUMOCTHU oT TaKUx baxTOpPOB, Kak KOHKpPEeTHOe coeIVHeHMe
(HanpuMep, 20PeKTUMBHOCTDL (PICso) /s 20beKTMBHOCTD (ECso) u
BroJIoTHUYE CKUM nepmon noJjiypacrana KOHKPETHOTO COeIMHEHUSH) ,
DOJIE3HEHHOE COCTOSHME UM eI'0 THAXeCThb, MIEHTHMYHOCTHL (HaAIpMUMEpP,
BO3pacT, pas3Mep M Macca Tejla) [allMeHTa, HyXIDallel'ocd B JIedeHUuW,
HO, TeM He MeHee, MOXeT OHTL OIpelesJIeHO CIeluMaJMCTOM B ITaHHOM
oBbacTr. AHAJIOTMUHO, I[IPOOOJIKUTEJIEHOCTE JIeUeHUS U I[epuol BBeIeHUI
(mepron MexOy OOo3aMy M BpeMd BBeOeHMS o3, HalpuMmep, Io/c/Iocie
enE) COeIVHEHM A OynmeT BaApbUPOBATHCSHA B 3aBUCHUMOCTHU oT
MOEHTUYHOCTM MJIEKONMTAaKmMero, HyXIaKlmel'oCcsad B JiIeueHMM (HalIpuMep,
Macca TeJla), KOHKPeTHOTO COeIMHEeHMSI M eI'o0 CBOMCTB (HalopuMmep,
bapMakOKMHEeTUUECKMUX CBOMCTB), 3abojleBaHMA WMJIM pPacCTpOMCTBa U eTo
TAXECTM, a Takke KOHKPETHOM KOMIIO3UIMM U crIocoba, KOTOPHE MOTYT
OBITE  MCIIOJIL30BAaHH, HO TeM He MeHee MOT'YT OHTBE OIpeleJIeHH
crieuMaJMCTOM B IaHHOM oBJacTu.

«JleunTb» WIM <«JIledeHMe» I[oIpal3yMeBaeT, IO MeHbIleM Mepe,
ocJiabjeHusa 3aboJieBaHMA WMJIM pPaccTpoMcTBa Yy HaumeHTa. CHocoOH
JleueHMsa OJa ocJabjeHusa 3abojieBaHMA WIM PAaCCTPOMCTBAa BRJIOUALT
nprUMeHeHre COoeIVHEeHUM 1o HacTogleMy n300peTeHNO JIOBIM
OBWENPUHATEIM CIIOCOOOM, HalpuMep, IJS 3aMelJIeHusa, Tepanuu WIn
JeueHrsa 3aboJieBaHMA MM pPacCcTpOMCTBa, olocpenoBaHHoTo STING, kak
ONMCAHO BHIIe. B OODHOM BapMaHTe OCYIIECTBIIEHUSA «(JIEUUTL», «JIeUcHUE»

12Nz LKIIPOBOIONUTE JIeUeHVEeE» IIPMMEHNMTEJIEHO K Pary OTHOCUTCA K
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ocynabJieHUI PakKa, YCTPaHeHMKD WM YMeHBIIeHMK OJHOTO WM 0oJiee
CUMIITOMOE paka, B3aMeIJIEHVI WM YCTPaHeHUI IIpOoTpeCcCUpOBaHUA paka
M BalepXKe peuuarMBa COCTOSHUSA Y IallMeHTa WM CcyObeKTa, paHee
[IEPEHECIIETO PakK MJIM C OMaTl'HO30M pPakK.

«IlpenoTRpaleHne», «IIpenynpexineHrue» VIV LKIIPOOUIIaKTUKA»
OTHOCUTCH K IMNpOQUJIaKTUUECKOMY BBeIeHMK JIEKAPCTBEHHOT'O CpPeIcTBa
OJIS yMEHBIIEeHVSA BEPOATHOCTM BOB3HMKHOBEHMS WM 3alepXKM Hauvaja
pPasBUTUA 3aboJIeBaHMUA NI ero OMOJIOTUUECKOTO PO ABJIEHN A .
[lpoduiiakTHUUueckKkas  Tepanusd IIOOXOIOUT, HalprMep, KoT'ma CyOBeKT
paccMaTpMBaeTCa B KauecTBe CyOBeKTa C BHCOKMM PUCKOM pPasBUTUL
paka, HalIpuMep, KkKor'ga CYOBeKT MMeeT CUJIbHYID CeMeMHYID MCTOPU
paka MM KoTI'ga CyYyOBeKT MoIBepTaeTcd BO3IEVMCTBUI KaHIepOoIT'eHa.

CoemuHeHUA IO U300peTeHMI MOXHO BBOIOUTH JIOOBM I[IOOXOIAINM
criocoboM BBeIeHMS, BKJIOUAd KakK CHUCTEMHOE BBeleHMe, TaK UM MeCTHOe
BBelleHUE. CucTeMHOe BBeIeHMe BKJIOUaeT IlepopalibHOe BBeleHUe,
[lapeHTepalilbHOEe BBeIeHMe, TpaHcOepMaJlbHOe BBeIOeHUe, peKTaJlbHoe
BBeOeHMe U BBelOeHUe I[IyTeM MHTajldumm. llapeHTepallbHOE BBReIOeHUe
OTHOCUTCSH K Iy TSaM BBEeIEeHUS, O TJIMUHEIM oT DHTEepaJIbHOTO,
TpaHCOepMaJIbHOTO MM IIYTEeM MHITaJALUMM, M OOHUHO IMIPOBOOUTCS IIYTEeM
MHDBEeKILNN W VHQY3UM . [lapeHTepaJibHOE BBeIeHMe BKJIOUAET
BHYTPMBEHHYID, BHYTPUMHIIEUHYI ¥ TIOOKOXHYKD MHBEKLIVID WIM WHQY3UO.
MHTaJIsuMss OTHOCUTCSA K BBeIeHMIO B JleT'kKMe IIallMeHTa, OyIb TO
MHTaJIALUMa Yepe3 poT WMIM uYepe3 HOCOBHE XOHOEl. MecTHOoe BBeleHNe
BKJIDUAET HaHeCeHMe Ha KOXY.

B IOomnoJiHeHMe K BHIIEONMCaHHEM crnocof®aM BBeIOeHMSd, [OIPUITOIHBEM
oJs JIeUueHM s OHKOJIOTHUUYECKUX 3aboJieBaHN, bapMalleBTUUECKME
KOMIIO 3L MOTYT OHITH ananTUPOBaHE OJ1s BBeIeHUsA oyTeM
VHTPpaATYyMOPaJIbHOY WM [IepUTyMOpallbHOM MHBLEeKLMM. [IpennojaraeTcsHd,
UTO MHTpaTyMOpaJlbHasd WM [IepUTyMopallbHasd WMHBEKIMA COeIVMHEeHMS II0
HacToAmEMY M300peTeHUIn HEINOCPEeIACTBEHHO B OIHY COJUIOHYK OIIYXOJIb
MM PAOOM C HeM MOXeT BHE3BATH MMMYHHBM OTBET, KOTOPHEM MOXET
aTakKkoBaThb M  YHUUTOXATb ONIyXOJIEBHE  KJEeTKM TIIOo BceMy TeJy,
CYIeCTBeHHO YMEHBIad M B HEKOTOPHX Cly4dadx 3JIVMMMHUPYS OIIYXOJIb U3
opraHu3Ma OOJILHOTO CcyObeKTa. AKTHMBALMA MMMYHHOM CUCTEME TaKKM
oBpa3oM, UYTOOH BJIMMMHMPOBATE OIYyXOJM B OTIAaJIEHHOM MeCcTe, MHUPOKO

M3BEeCTHa B KauecTBe abCKOIaJIbHOTO sbpdberTa " OBLIa
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IpooeMOHCTPUPOBaHa Ha XIMBO THEIX c MHOT'OUMCJI& HHEIMM
TepalleBTHUYeCKMMU MOIOaJIbHOCT AMU (van der Jeught et al.,
Oncotarget, 2015, 6 (3), 1359-1381). Eme OIHUM IIPEMMYINECTBOM

JIOKaJILHOTO WM MWHTPaATYMOPAaJIEHOTO WM IIePpUTYMOPaJIbHOT'O BBEIEHUS
ABJISEeTCA  CIOCODOHOCTL  HOOCTHUUL  SKBMBAJIEHTHOM  20OeKTUBHOCTM B
3HAUUTEJEHO 00Jlee HUM3KMX J03ax, UYTO CBOIUT K MUHUMYMY WK
YyCTpaHgeT TpoABJIeHMe HeOJIaTONPUATHEX  COOHRTUM, KOTOPHE MOTYT
HabomaTeCcd B Iopas3lo 0oJiee BHCOKMX CUMCTEMHHX Ho3ax (Marabelle,
A., et al., Clinical Cancer Research, 2014, 20 (7), pl747-1756).
CoemuHeHUA IIO0 M300pPeTEeHMI® MOXHO BBOIUTH OIMH pas3 WIKM B
COOTBETCTBUM C PeXMMOM IOO3MPOBaAHMA, I[IPU KOTOPOM KOJMUECTBO O3
BBOOAT C PpPa3JIMUHBMKM MHTepBaJlaMM BPeMeHM B TeueHMe OIpelneJIeHHOTO
nepuona BpeMeHu. Hamnpumep, OO3EH MOI'YT BBOOMTBCA OIOMH, OBa, TPU
WM YeTHpe pas3a B OeHb. [O3H MOT'YT BBOOMTBLCH OO TexX IIOp, I[IOKa He
BymeT IOOCTHUTATLCHA XeJlaeMul TepaleBTHUUecKuM SddeKT MIM B TeueHUe
HEeOoIpeneJyIeHHOTO CpoKa OJ4 IIoOOepXaHWUsa XeJlaeMOoI'O0 TepalleBTUUeCKOI'O
sdbexTa. Nooxonmamue CXEeMEL OO3UPOBaAHUAI oJisa COeOMHEeHUAa 1o
n300peTeHN0 2aBUCAT OT (apMakKOKMHETUUECKUX CBOMCTB KOHKPETHOTO
cCoenoMHeHus, TaKMx KakK BCaCHBaHUE, pacropenejsieHrMe U [IepUon
[IOJIYBEIBEIEHM S, KOTOPEE MOTYT OBTE OINpeleJIeHH CIeUMaJIMCTOM B
oaHHoOM ob6JjgacTu. KpoMmMe Toro, IMHNOOXOOAIMEe PEeXMMB TO3UPOBAHUS,
BKJIOUAA IIPOIOJKUTEJIEHOCTD TaKMX  PEeXVMOB, BBOIOAT, [IOCKOJIBKY
coenOMHeHMue 1o n300peTeHnD 3aBUCAT oT 3aboJIeBaHNA VIV
paccTpoMcTBa, KOTOopoe IOoAOBepraeTcs JIeUueHU, TaSXecTu 3abojieBaHmud
WUJIM paccTpoMcTBa, KOTOpOe TIIOoOBepTraeTcd JIeueHUD, BO3pacTa u
dM3MUeCcKOTO0 COCTOSHMSA MallMeHTa, I[IOOBepraeMoTro JEeUeHUK, MWCTOPUM
BoJie3HM MHalueHTa, IoOJexamero JieueHM, xXapaKTepa COIYyTCTBYIeNn
Tepanmu, XejlaeMOoT'0 TepaleBTUUeCKOoTo BodeKkTa M HNOOOOHEIX (akKTOpOER,
KOTOPHE HaAxXOOATCSA B IOpenejiax 3HaHUM M OIHTa KBaJUQUIIMPOBAHHOTO
crneuMaJMcTa B 2 HaHHOM obJjgacTu. Takxe clIelMaJucTaM B 2 IJaHHOM
oBJacTM TexXHMKM OyIeT TIOHATHO, UYTO IJIA TOOXONOAMMX PEeXMMOB
OO3UPOBaAHUA MOXeT TIOTPebOBaThLCHA KOPPEKTUPOBKA C YUYETOM peakluu
OTIEeJILHOTO IallMeHTa Ha PeXyM OO3MPOBaHMA WJIM C TeUeHMEeM BpeMeHU,
KoT'Da KaXOBM OTIOeJIbHHEM [HalMeHT HyXIaeTCsa B M3MeHeHUM CXEeMH
JeueHMs. O6mad cCcyTodHas »Do3a cocTaBjgeT oT 1 Mr mo 2000 wmr,

NpenlouTUTeJIbHO, ofmasd CyToduHasd Ino3a cocTaBjgeT oT 1 Mr go 250
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MT'.

[OId TOpUMeHeHMAa B TepaluMv COeOVHEHUA I[I0 M300peTeHMK OOBUYHO,
HO He o0043aTeJIbHO, IOOJIKHH OBTH QOPMYyJIMPOBAHH B (dapMalleBTHUUECKOMN
KOMIIO3ULIUM IOJIS BBelOeHMdA HallMeHTy. CllegoBaTeJIbHO, M300peTeHMe
TakKXe OTHOCHUTCHA K  (QpapMalleBTUUECKMM  KOMIIO3SULMAM, comepxanmM
COoenMHEeHre 1o M300peTeHUD u, o MeHbIIen Mepe, OIOVH
bapMalleBTUUECKM IIPMEeMIIeMbl 2KCLUIMEHT.

dapMalleBTUUECKME  KOMIIO3MUMM IO M300peTeHMI MOTYT OHTH
[IOJIYUEeHE u YIIaKOBaHH B oBBeMHOM dopme, TIoe s20deKTUBRHOE
KONIMYUEeCTBO COeIMHEeHMI II0 M300peTeHMI MOXHO M3BJIeUb U 3aTeM
BBeCTM I[allMeHTy, HalpuMep, B BUIe IIOPOWIKOB, CHUPOIOB UM pPacTBOPOB
0JI9 MHBEeKUIMM. AJbTepHaTUBHO, bapMaLeBTUUECKMEe  KOMIIOBMLMM  IIO

MSO@peTeHMIO MOTYT OBITE IIPUT'OTOBJIECHEI u YIIaKOBaHEL B PasoBymo

JIEKApPCTBEeHHYK ©(opMy. [JI4 TIIepopallIbHOTO IIPMMEHEHUS, HallpuMep,
MOXHO BBOIOUTH OOHY  WJINU BoJiee TadJeToK MM  KallCyJl. Io=a
bapmalleBTHUUECKOMN KOMIIO 3L COOEPXUT, 110 MeHbIIeM Mepe,

TepalleBTUUYeCKM 50PeKTUBHOE KOJIMUECTBO COEeOMHEHMA I[I0 HaCTOodlleMy
nzobpeTeHun (T. e. coemmMHeHMs QopMyJHl (IN), (IP) mim (I) mIM ero
COJIM, B UYACTHOCTM ee OdapmMalleBTUUECKM IIpHeMJIeMOM CcoJib) . Ilpu
bopMyIALUM B pas3oBon JleKapCTBEHHOM dbopme bapMalleBTHUUECKME
KOMIIOBULMM MOTYT comepXxaTb oT 1 wMrr mo 1000 M coemMHeHMS IIO
HacToAmeMy M300peTeHNbD.

Kak 30ecCh npenyCcMOTPEHO, pasoBEE JIeKapCTBEHHEE GOPMEL
(papMalleBTUMUECKME KOMIIO3MUMM), colepxamue oT 1 M pmo 1000 wMr
coeIMHeHMsd 10 wu300peTeHM©, MOXHO BBOIMTE OIVH, IBa, TPpU WIKU
JeTHpe pal3a B IOeHb, [OIPellouTUTEeJIbHO OIOMH, IBa WJIM TpU pa3a B
IOeHb, u 0oJlee TMPEeNNouTHUTENIEHO OOMH WJIM OBa pa3a B IOeHb, IJA
JeueHrsa 3adoJieBaHUA MJIM PacCTpOMCTBAa, olocpemoBaHHOTO STING.

dPapMalleBTUUECKME KOMIIO3UIIMM II0 M300peTeHMrn OOBUHO COOepXaT
OOHO COeIMHeHMe TII0 wu3obpeTeHuio. OIHAKO B HEKOTOPHX BapMaHTax
OCYIEeCTBJIEHUA bapmMalleBTUUECKHUE KOMIIO 3ULIUN 1o n300peTeHn
comepxaT OoJiee OOHOTO COeIMHeHMA [0 wu3o0bpeTeHuw. Kpome TOTO,
bapMalleBTUUECKME KOMIIO3ULUM II0 M300peTeHMK MOTyT HeoOS3aTeJIbHO
IOOIOJIHUTEJIBHO comepxaThb OOVH VIV BoJee IOOIOJIHU T EJIb HEIX
TepalleBTUYECKMX aTeHTOB (HanmpuMep, bapMalleBTUUYECKHA AKTUBHEIX

COeIVHEeHUM) .
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Kak 3Iecb MCHOJB3YETCHa, TepMMUH «dapMalleBTUUECKU [IPUEeMIIEMBIN
SKCUUIIMEHT» OTHOCUTCH K OQapMalleBTUUECKU IIpMeMJIeMOMy MaTepually,
KOMIIOBULMM WM HOCUTEJO, MCIOJb3YeMEM B IIpUOaHUK QOPMEL  WJIU
KOHCHCTeHUUM  dpapMalleBTUUeCKOM  KOMIO3ULIUM. KaxOoemi  3KCUUIIMEHT
OOJDKEH OHTE COBMECTMM C IPYyTMMM MHIpelVeHTaMM OGapMalleBTUUeCKON
KOMIIO 3ULIUM npu CMelVBaHNUN TakuM  obpas3oM, uTOOE  M30eXaThb
B3aMMOINENCTBUN, KOTOPEHE MOTJIM OBL CYIIECTBEHHO CHUBUTHL
S0PEeKTUBHOCTE COEOVMHEHMA I[I0 M300peTeHMI IIPpM BBEeOeHUM IIalWeHTy U
B3aMMOINEVCTBUM, KOTOPHE IIPUBOOAT K OGapMaleBTUUECKMM KOMIIO3ULMAM,
KOTOpPEE He [ABJARTCA OdapMalleBTUUECKM IpMueMieMslMu. KpoMe ToTO,
KaXOEM SKCUUMIMEHT IOJDKEeH, KOHEUHO, MMeThb HDOCTAaTOUHO BHCOKYI
UMCTOTY, UYTOOHE OH OBUI QapMalleBTUUECKM [IPMEMIIEMEIM .

CoenmmHeHUa IO U300peTeHU U dbapMalleBTHUUECKM IpMeMJIeMBI
SKCUUNIMEHT WM DSKCLUUIMEHTE OOBHUHO QOPMYyJIMPYRT B IO3UPOBAHHYIO
bopMy, amanTHMPOBaHHYK IOJId BBeIOeHMA IIalMeHTy XeJlaeMbBM [IyTeM
BBeleHua. OOBUHBE JIeKapCTBEHHEE (QOPMEl BKJIIOUAKLT (QOPMEl, KOTOPHE
ananTupoBaHE OJa (1) [DepopalIbHOT'O BBeNeHMA, TakKue KakK TabJeTkH,

KaricyJiel, KaIllCyJIE, IIMJIIJIM, IIaCTWIJIKM, TIIOPOmMKM, CHPOIIB, OSJIMKCHUPH,

CYCIIeH31H, PacTBOPEH, BSMYJIbCUH, came n KpaxMaJlkl; (2)
napeHTepaJIbHOT O BBeIeHUsd, Takue Kak CTEepPWJIbLHEEe PacTBOPEHL,
CYCIEH3UMM WM I[IOPOWKM OJIS BOCCTAHOBJIEHUS; (3) TpaHCIepMaJIbLHOTO
BBeIOeHMsa, TaKue KaK TpaHCcOepMaJlbHEE ILJJacTHpM; (4) peKTaJlbHOTO

BBEeIOeHUsa, TakMe Kak CcynonozmTopunr; (5) MHTDaldgLUMOHHOTO BBeIEeHUHd,
TakMe KaK a»po30JIM M pPacTBOPH,; ¥ (6) MECTHOTO BBeIOeHUsa, Takue
KaK KpeMbl, MasWM, JIOCLOHH, PAaCTBOPH, IIaCTH, CIpPEeM, IeHH U TeJu.
lMogxomamure  dapMaleBTUUECKM [IPpMEeMIIEMBHE SKCLUUIIMEHTH OyOoyT
BapbUPOBATHLCH B 3aBUCHUMOCTH oT KOHKPETHOM BHIOpPaHHOM
JeKkapcTBeHHOM QpopMu. Kpome Toro, mnomxomamye GdapMalleBTHUUeCKU
OpueMIIeMble  SKCUUIMEHTH MOTYT OHTL BHOPpaHE OJIS OlpendeslIeHHOMU
GYHKIIMM, KOTOPYK OHM MOTYT BHIIOJHATE B KOMIO3MLIMM. HanopuMmep,
HEKOTOPEE (papMalleBTUUECKM IIpUMEeMJIEMBIE BKCUMIIMEHTH MOTYT  OHTH
BHIOpaHE 3a CUeT MX CHOCODHOCTM oO0JeruyaThk I[OJIydeHMe OIHOPOIHHX
JIeKapCTBEHHBIX dbopm. HexkoTopee bapMalleBTUUYECKHA npreMIIeMHE
DKCUUIIMEHTE MOTYT OBTE BEOpPAaHB, OCHOBHBAACE Ha MX CIOCODOHOCTHU
oBJleryaThk IIOJIYUeHMe CTabWJIBHEIX JIeKapCTBEHHHX (QOpM. HekoTophe

@apMaHeBTquCKM IIprmeMJIeMEIe SKCIMIIMEHTEI MOIT'YT OBITH BH@paHH Ha
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OCHOBE WUX CHOCOBHOCTHM 0O6JIeTUyaThb [IepPeHOC MM TPaHCIOPT COelOVMHEeHUS
WM COeIMHEeHMM IO M300peTeHu IIOCJe BBEeIeHMS HalMeHTy M3 OIOHOTO
opraHa WMJIM YacCcTM Tejla B OpyToM opraH WMIM dYacTh Teja. HeKOTOpHeEe
bapMalleBTUUECKY [IpUeMIIeMbe SKCUUIIMEHTH MOTYT OHTHL BHOPAaHHE C
YUeTOM MX CIOCOOHOCTM yJIydllaTh KOMIIJIAeHTHOCTEL IIallMeHTa.

lMlogxonamye GapMalleBTUUECKU I[IpUeMIIeMble BKCUUIIMEHTH BRJIIIOUAT
clilenypmMe TUIE SKCUUINMEHTOR: pa30aBUTeNM, HAIOJHUTEJM, CRBRA3YIUEe
BelleCcTBa, PasPHXJINUTENN, CMa3HBanlne BelecTBa, CKOJIb 341MMe
BelMlecTBa, TI'paHyJupyllye aleHTH, aTleHTH IJId HaHeCeHUS IIOKPHTUS,
cCMauMBaKlle aTl'eHTH, pPacCTBOPUTENM, COPaCTBOPUTEINM, CYCIeHIUpYIUe
ATEeHTH, b5BMyJbTAaTOPH, I[IONCJIAaCTUTENM, apoMaTU3aTOPH, apoMaTU3aTop
aTeHTH, KpacsAamye aTeHTH, IPOTUBOCJEXMBAKIMEe aTeHTH, YBJAXHUTEIN,
XeJlaTUpyKmre aTeHTH, macTudrKaTOPH, aTeHTH, IIOBHIIAKINE
BA3KOCTE, AHTHMOKCUIAHTH, KOHCEPBAaHTH, CTabuiIm3aTop:l,
IIOBEPXHOCTHO-AKTUBHEE BemecTBa U OybepHBle areHTH. CHelMaJlUCTy B
OaHHOM obylacTu TeXHUKU BymeT IIOHATHO, YyTo HEeKOTOpPHE
bapMalleBTHUUECKM IpUEeMIIeMEHE BSKCLUUIMEHTH MOTYT BHIIOJHATL OoJiee UeM
OODHY  OYHKLUMIO ¥ MOTI'YT  BHIIOJIHATL  aJIbTEepHATUBHEHE  QYyHKIUM B
3aBUCHMOCTHM OT TOT'O, CKOJIBKO BKCIMIMEHTa IPUCYTC