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nPOH3BO£HBIE EHCAMH^OB ^HKAPBOHOBMX KHCJIOT, 
HX nPHMEHEHHE, OAPMAIJEBTHHECKAH K0Mn03HIJHfl 

HA HX OCHOBE, CIIOCOEbl HX nOJIYHEHHH 
H306peTeHHe OTHOCHTCH K HOBBIM GHOJIOrHHeCKH aKTHBHBIM COeflHHeHHHM, 

5 npOH3BOJ!HI.IM 6HCaMHflOB flHKapSOHOBBIX KHCJIOT HJIH HX (J)apMaiieBTHHeCKH 

npneMjieMBiM COJIHM, oSjiajiaiomHM CHOCOSHOCTBIO K KOMiuieKCOo6pa30BaHHK> HJIH 

xejiaTHpoBaHHio HOHOB MeTanjioB, a TaK^Ke HX npHMeHeHHio B KanecTBe cpe^cTBa jura 

npo(|)HJiaKTHKH H/HJIH neneHHa cepzieHHOcocynHCTBix, BHpycHBix, OHKOJioranecKHX, 

HeHpoaereHepaTHBHBix, BocnanHTentHtrx 3a6ojieBaHHH, ^HaSeTa, repoHTOJioraHecKHx 

10 3a6oneBaHHH, 3a6ojieBaHHH, BBBbraaeMtix TOKCHHaMH MHKp00praHH3M0B, a TaK^ce 

ajiKoronH3Ma, aiiKorojiBHoro UHppo3a neneHH, aHeMHH, no3£HeH nopcfmpHH, 

OTpaBjieHHH COJIHMH nepexojiHbix MeTajuioB. 

YpOBeHB T6XHHKH 

HOHbl MeTaJIJIOB HrpaiOT Ba>KHyiO pOJIB KaK B HOpMajIBHOM <|)yHKIIHOHHpOBaHHH 

15 KjreTOK H Bcero opraHH3Ma, TaK H B pa3BHTHH naTOJiorHH. 

H3BecTHBi jieKapcTBeHH&ie npenapaTBi, KOTOpBie ocymecTBjwioT CBoe ^eftcTBHe 

6jiaro^apa CIIOCOSHOCTH xejiarapoBaxB HOHBI MeTannoB. B CBH3H C STHM B HacToamee 

BpeMH BeaeTCfl nOHCK HeTOKCHHHBIX COeflHHeHHH, Cn0C06HBIX BBIC0K03(f)4)eKTHBH0 H 

ceneKTHBHO xejiarapoBaTB HOHBI MeTannoB H npnro^HBix ajia SHOMe/muHHCKoro 

20 npHMeHeHHa. 

CoeflHHeHHH c xejiaTHpyiomen cn0C06H0CTBK) o6Hapy>KeHBi cpeflH pa3JiHHHBix 

KJiaCCOB COeaHHeHHH MOHO- H /IHTOJIOB, flHCyjIB^HflOB, a30C0e,ZIHHeHHH, 

HHTp03OapOMaTHHeCKHX COejIHHeHHH, npOH3BOJHBIX n0JIHaMHH0Kap60H0BBIX KHCJIOT, 

TH0ceMHKap6a30Ha, nnpHAOKcajiB H30HHK0THH0HJinmpa30Ha, xHHOJiHHa, a^aMaHTaHa, 

25 nHporanjiojia, (JjeHaHTpojiHHa, TH0nHp04)0C(j3aT0B H apyrax. KpoMe Toro, OHH 

OTMeneHBi H cpe^H nponnx npnpoflHBix coeflHHeHHH, TaKHx KaK, HanpHMep, KapH03HH, 

<|)HTHH, neKTHH. HanGojiBinHH HHTepec npeacTaBjiHfOT coeflHHeHHH, HMeiomne 

HecKOJiBKO 4>yHKUHOHajiBHBix rpynn, cnoco6HBie BBiCTynaTB B ponH aoHopoB 

3JieKTpOHOB npH K0MnJieKC006pa30BaHHH. B CBA3H C 3THM TaKHe COeAHHeHHa MOiyr 

30 npeacTaBJiKTB CO6OH jiHranziBi, cneuHcfmnecKH B3aHMo^eHCTByioiuHe c HOHaMH 

MeTanjia HJIH rpynnBi MeTajuioB. 

IlInpOKO H3BeCTHBIMH B HaCTOHIIiee BpeMH K0MnJieKC006pa30BaTeJWMH 
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HBJIAIOTCJI np0H3B0flHbie n0jiHaMHH0Kap60H0Bbix KHCJIOT (HanpHMep, 3/],TA), D-

neHHUHJiJiaMHH, nommmcnHHecKiie KpHnTaHflbi, KOToptie ycnenmo npHMeHaioTca npn 

OTpaBjieHHH THMcejitiMH MeTajuiaMH. B KanecTBe xejiaropa »ejie3a npn HeKOTopsix 

>Kejie30H36tiT0HHbix cocTOHHnax H reMaToxpoMaxo3e Hcnojit3yeTca ae^eppoKcaMHH. 

FIOMHMO 3Toro, BO3MO>KHO npHMeHeHHe xejiaTopoB npn narojioraax, CBJmHHBix c Ca-

H36bITOHHbIMH COCTOHHHJIMH, HanpHMep, npH apTp03aX, aTep0CKJiep03e, nOHeHHO-

KaMeHHOH 6ojie3HH. H3BecTHO TaK^ce, HTO xenaTOTepanna npenaTCTByeT OTJIO/KCHHIO 

xojiecTepHHa H BoccTaHaBjiHBaeT ero ypoBeHs B KPOBH, noHHHcaeT KpoBHHoe 

aaBjieHHe, n03B0JiaeT H36eacaTb aHrnonjiacTHKH, noaaBjiaeT HeacejiaTejibHBie 

noSoHHbie 3(J)4)eKTbi HeKOToptix cep^enHBix npenapaTOB, yzjajraeT KajiBUHH H3 

xojiecTepHHOBBix 6:iameK, pacTBOpaeT TPOM6BI H BoccTaHaBjiHBaeT sjiacraHHocTB 

Kp0BeH0CHBix cocyaoB, HopMajiH3HpyeT apHTMHio, npenaTCTByeT CTapeHHio, 

BoccTaHaBjiHBaeT cnjiy cep^ennoH MBIUIUBI H yjiynuiaeT (JtyHKUHH cep/ma, 

yBejiHHHBaeT BHyTpHKiieTOHHOe coaepacaHHe Kajina, peryjinpyeT MHHepajiBHBift 

OSMCH, nojie3Ha npn jieneHHH 6ojie3HH AjiBureHMepa, npenaTCTByeT B03HHKHOBeHHK) 

paKa, yjiynmaeT naMKTt H npoaBJiaeT MHOHcecTBO apyrnx nojioacHTejiBHBix 3(^(J)eKTOB. 

OflHaKo cHJiBHBie xejiaTopBi, npHMeHaeMBie B HacToamee BpeMa B xejiaTOTepanHH, KaK 

npaBHJio, oSjiaaaiOT TOKCHHCCKHM fleftcTBHeM, KOTopoe npoaBJiaeTca, B OCHOBHOM, B 

noBpe^cneHHH CJIH3KCTOH OSOJIOHKH TOHKOH KHUIKH H HapyineHHH c^yHKHHH noneK. B 

HeK0T0pBix cjiynaax npn SsiCTpOM BBeaeHHH SOJIBUIHX KOJIHHCCTB H3BCCTHBIX 

xejiaTopoB B03M0/KH0 HapyUieHHe B036y^HM0CTH MBIHIII H CBepTBIBaeMOCTH KpOBH. 

KpoMe Toro, CHJiBHBie xejiaTopBi Moryr B3aHM0^eftcTB0BaTt c nojie3HBiMH 

6H03JieMeHTaMH (Na, K, Ca, Mg, Ca), a Taratce MoryT H3MeHHTb aKTHBHOCTB >KH3HCHHO 

Ba>KHBix MeTajui0(|)epMeHT0B [3ejieHHH K.H. "KoMnjieKCOHBi B MeflHUHHe", 

CopocoBCKHH 06pa30BaTenBHbiH )KypHaji, 2001, T.7, N° 1, CTp.45-50]. 

B CBH3H C 3THM npOBOJIHTCH aKTHBHBIH IIOHCK HOBBIX BBIC0K03(J)(^eKTHBHBIX 

xejiaTopoB c xejiarapyiomeH cnocoSHocTbio, aocTaTOHHOH ZUIH ocymecTBjieHna 

6nojiorHHecKoro 3(J)^eKTa in vivo, JIHIHCHHBIX noGoHHBix 3(J«J)eKTOB. 

OcoSeHHO aKTyajiBHa H,aea npnMeHeHHa xejiaTOTepanHH B cjiynae BHpycHBix 

3a6oneBaiiHH, TaKHX KaK BHH, nannjuioMa HejioBexa, repnec, renaraT C H .npyrae. 

IlepcneKTHBHOH MHIHCHBK) mix 3Toro npeacTaBJiaeTca HHHK-CBH3BiBaiomHe 

ynacTKH B erpyKType BHpycHBix SejiKOB - TaK Ha3BiBaeMBie «iiHHKOBBie naji&UBi». 
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B HacToamee BpeMa BbiaBJieno HCCKOJILKO coeAHneiiHH, B03jieHCTByiomHx Ha 

«HHHKOBBie naj[bUt>I» Ba>KHBIX SeJlKOB 3THX BHpycoB. 

B CTaTbe Andreas J.K., Boorganic & Medicinal chemistry, 2003, v.ll, p.4599-

4613, onncaHo npoH3BoaHoe anaMaHTaHa, HMeiomee TpHBHantHoe Ha3BaHHe 6aHaHHH, 

5 KOTopoe aBjiaeTca xenaTopoM HOHOB HHHKa. ripennojiaraeTca, HTO OHO XHMHHCCKH 

no^xoflHT .zuia yAaneHHa HHHKa H3 6ejiKa NCp7 BHH. HMeiomee yKa3aHHbiH Bbirne 

MexaHH3M jieHCTBHH a3anp0H3B0OT0e - a3aflHKap6oHaMHfl Haxo^HTca B I/II CTaann 

KJiHHHHecKHX HcnbiTaHHH npoTHB nporpeccnpyiomero CnHJJa. 

B CTaTbe Rice W.G., Schaeffer C.A., Harten B., Nature, 1993, v.4, p.473-475, 

10 pacKpbiT 3-HHTpo3o6eH3aMH,ii, KOTopbiii y^ajiaeT HHHK H3 NCp7 6ejiKa BHH, 

HHrHSnpya penjiHKaHHio BHH H ero naT0reHH0CTb in vitro H in vivo. 

B KanecTBe MHHICHH jieKapcTBeHHbix cpeacTB 6bm BbiSpaH TaK^ce ynacTOK rana 

«UHHKOBbiH najieu» 6ejiKa E6 BHpyca nannjuioMbi HejiOBeKa. 3TOT BHpyc aBJiaeTca 

B03M0)KHbIM nOCpeflHHKOM B DTHOJIOrHH HepBHKaJIbHOH KapHHHOMbl. 

15 B CTaTbe Beerheide W., Bernard H.-U., Tan Y.-J., Ganesan A.J., National Cancer 

Institute, 1999, v.91, N° 14, 1211-1220, onncaHbi Hcnbrraroia in vitro a3acoeaHHeHHH, 

^HCyJIb(|)HflHbIX H HHTp030ap0MaTHHeCKHX npOH3BOflHbIX. Il0Ka3aH0, HTO coe^HHeHHa 

THna 4,4'-flHTHOAHMOp4)OJIHHa npOBOHHpyiOT BbICBo6o>K^eHHe HOHOB HHHKa. B 

pe3yjibTaTe HaSnio^ajiH H3MeHeHHe cTpyicrypbi BHpycHoro 6ejiKa H HapynieHHe ero 

20 cJiyHKUHH, CBa3aHHbix c SnojiorHeH H naTOJioraeH BHpyca nannjuiOMbi nenoBeKa. 

O^HaKO KjiHHHnecKHe HcnbrraHHa aaHHbix coe^HHeHHH B STOM OTHOUICHKH eme He 

3aKOHHeHbI, H 06 HX 3(|)(J)eKTHBHOCTH MO>KHO Cy^HTb TOJIbKO Ha OCHOBaHHH 

Hccjie^OBaHHH in vitro. 

YKa3aHHbie Bbirne coe^HHeHHa paccMaTpHBaioTca KaK nepcneKTHBHbie juia 

25 pa3BHTHa JieKapcTBeHHbix cpeflCTB npoTHB HepBHKajibHoro paKa, ocTpoKOHeHHbix 

KOHAHJIOM H jiaTeHTHbix nanHJinoMaBHpycHbix HH^eKiiHH nonoBbix opraHOB. BHpyc 

renaxHTa C rrpHHa/uie>KHT K nncjiy HanSojiee rnnpoKo pacnpocTpaHeHHbix 

HejiOBenecKHx naToreHOB. CoBpeMeHHaa Tepanna renaraTa C 0CH0BaHa npaKTHnecKH 

HCKjHOHHTejiBHO Ha Hcn0Jib30BaHHH HHTep<|)epoHa, a TaK^ce ero KOMSHHauHH c 

30 HyKjieo3H^HbiM aHajioroM - pnSaBHpHHOM [KO3JIOB M.B., ITojiaKOB K.M., HBaHOB 

A.B., BnoxHMHa, 2006, T.71, 9, cTp. 1253-12594]. Cjie^yeT OTMCTHTB HeBbicoKyio 

3(|)4)eKTHBHOCTb TaKOH TepanHH. 
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HTO KacaeTCH pa3BHTHH TepaneBTHHecKHX areHTOB npoTHB BHpyca renaTHTa C, 

TO 0flH0H n3 MHineHefl HBjweTca NS3-cepHHOBaa npoTeHHa3a, B nojmep^aHHH 

CTa6njn>HOCTH CTpyKTypti KOTOPOH Ba^KHyio pojib nrpaeT UHHKOBHH ynacTOK [Andrea 

Urbani, Renzo Bazzo, Maria Chiara Nardi, Daniel Oscar Cicero, Raffaele De 

5 Francesco, J. Biol. Chem, 1998, v.273, Na 30, p. 18760-18769]. HHrci6HpoBaHHe HUH 

H3MeHeHHe ee aKTHBHOCTH nyreM npHMeHeHHJi coe£HHeHHH, cnoco6Hbix K 

H3BiieqeHHK) UHHKa, B HeKOTopsix jiHTepaTypHbix HCTOHHHKax oueHeHO B KanecTBe 

MHorooSemaiomeH CTpaTerHH ynpaBJieHHa 6one3Hbio, Bbi3BaHHOH BHpycoM renaTHTa 

C. 
10 B CTaTbe Timothy L. Tellinghuisen, Matthew S. Paulson, Charles M. Rice, J. 

Virology, 2006, v. 80, N° 15, p. 7450-7458, onncaHO, HTO MeTajmoxejiaTopbi (3/^TA H 

l,10-4>eHaHTpOJIHH) 6bIJIH 3(^(J)eKTHBHbIMH HHra6HTOpaMH npOTea3bI, OIjeHeHHblMH 

OTHOCHTenbHO NS2/3 aBTopacmenjieHHK. HMCIOTCH TaioKe cBeaeHHa o TOM, HTO 1,10-

4>eHaHTpojiHH ^eHCTBOBaji B 3TOM cjiynae HMCHHO nepe3 xejiarapoBaHHe UHHKa. 

15 B CTaTbe Sperandio D., Gangloff A.R., Litvak J. Goldsmith R., Bioorg. Med. 

Chem. Lett., 2002, v.12, N° 21, 3129-3133, oiracaH cKpHHHHr rpynnbi 

6Hc6eH3HMHAa30Ji0B c uejibio noHCKa HHraSHTopoB cepHHOBOH npoTea3bi NS3/NS4A 

BHpyca renaTHTa C, KOToptiH Taioice npHBen K H^eHTH^HKanHH cooTBeTCTByromero 

MomHoro Zn2+-3aBHCHMoro HHraSHTopa. 

20 ripn pa3pa6oTKe HOBBIX no^xoAOB K Tepannn renaTHTa C apyroM 

npHBJieKaTenbHOH MHiueHbK) MO>KHO Ha3BaTb PHK-3aBHCHMyio PHK-nojiHMepa3y 

BHpyca renaTHTa C (BHpycHbiH 6ejioK NS5B), HMeiomHH B CBoen CTpyKType LI;HHK-

CBJi3biBaiomHH ynacTOK [Timothy L. Tellinghuisen, Matthew S. Paulson, Charles M. 

Rice, J. Virology, 2006, v. 80, N° 15, p. 7450-7458]. 

25 H3BecTHbie B Hacxoamee BpeMa HHraSHTopbi PHK-3aBHCHMOH PHK nonHMepa3bi 

BHpyca renaTHTa C MO>KHO ycnoBHO pa3,zjeJiHTb Ha ziBa OCHOBHMX Kjiacca: 

np0H3B0flHbie HyKjieo3Hxi;oB H HeHyKJieo3HHHbie HHrH6HTopbi pa3JiHHHOH npnpoflbi 

[Maria Bretner, Acta biochemica polonica, 2005, v.52, N° 1, p. 57-70]. KpoMe Toro, 

06Hapy»ceH0 HHrnSHpoBaHHe aKTHBHOCTH ^aHHoro 4>epMeHTa np0H3B0^HbiMH 

30 nHporanjiojia. rfpHMenaTejibHo, HTO MexaHH3M HHrHSnpoBaHHJi npoH3Bo^HbiMH 

rraporanjiojia, KaK nojiaraioT, saiciioHaeTca B xejiaTHpoBaHHH KaTHOHOB MaraHH, 

npHHHMaioinHx ynacrae B KaTajiHTHnecKOM aKTe Ha cranHH nepeHoca 4>oc(^opHJibHoro 
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ocTaTKa [KO3JIOB M.B., riojiaKOB K.M., HBaHOB A.B., EHOXHMHH, 2006, T.71, N° 9, cxp. 

1253-12594]. 
3a6ojieBaHHH, Bbi3biBaeMbie repnecBHpycaMH, rnnpoKo pacnpocTpaHeHbi. TaK, 

H3BecTHO HecKOJifcKO nejioBenecKHX repnecBHpycoB - BHpyc npocToro repneca 1 H 2 

5 (HSV-1 H HSV-2), UHT0Meraji0BHpyc (CMV), BHpyc BeTpaHOH ocnbi, BHpyc 

3nniTeHHa-Bappa. ^ecTpyKTHBHbie ASHCTBHJI, KOToptie npH STOM 0Ka3biBat0Tca na 

ueHTpansHyio HepBHyio cncTeMy, Bbi3biBaiOT TaKHe 3a6ojieBaHHa, KaK SHiie^aiiHT H 

MeHHHrHT. MO)KHO OTMeTHTt HHTepec K HCCjieAOBaHHHM BJIHHHHK xejiarapyiomHx 

UHHK coeflHHeHHH, HanpHMep, ^H3THJieHTpHaMHHneHTayKcycHOH KHCJIOTBI, Ha 

10 HHraSHpoBaHHe pennHKaijHH HejioBenecKoro uHTOMerajiOBHpyca in vitro [Kanekiyo 

M., Itoh N., Mano M., Antiviral Res., 2000, v. 47, p. 207-214], 

OflHaKO cjiejjyex OTMeTHTb H TOT 4)aKT, HTO repnecBHpycbi, TaK ace KaK H 

BbiineyKa3aHHbie BHpycbi, HMeioT SejiKH, coaep^Kanme MOTHB rana «UHHKOBMH 

najieu». XHMHHecKHe H3MeneHHa B «HHHKOBOM najibne» MoryT npHBo/iHTb K 

15 BblCBOSO/K^eHHIO L(HHKa H H3MeHeHH3M B CTpyKType (JjyHKI^HOHHpOBaHHH BKpyCH&IX 

6ejiKOB [Yan Chen, Christine M. Livingston, Stacy D. Carrington-Lawrence, J. of 

Virology, 2007, v.81, Na 16, p. 8742-8751]. 

«l^HHKOBbie najibnbi» MoryT cjiyacHTb MHineHbio juia npenapaTOB HOBoro 

noKoneHHa aHTHBHpycHoro aeHCTBHa. Y»e BtwBjieHo HCCKOJIBKO TSKHX coe^HHeHHH. 

20 O^HaKO B HacToamee BpeMa 06 HX S^^GKTHBHOCTH MOECHO cyzmTb, TOJIBKO 

ocHOBbiBaacb Ha nccneaoBaHHax, npoBe^eHHbix in vitro. 

BbimenpHBe^eHHaa HH^opManna n03B0jiaeT yTBepacflaTb o BaacHOH ponH HOHOB 

MeTanjTOB KaK B HOpMaHbHOM 4>yHKUHOHHpOBaHHH KJieTOK H BCerO OpraHH3Ma, TaK H B 

pa3BHTHH naTOJIOrHH. Cn0C06H0CTb HeKOTOptlX COeZIHHeHHH K XeJiaTHpOBaHHIO HOHOB 

25 MeTajuioB MO>KeT cjiy^HTb OCHOBOH AJia co3^aHHa npenapaTOB, cnoco6Hbix K jieneHHio 

pa3H006pa3Hbix 3a6ojieBaHHH, B nacTHocTH, BHpycHbix. 

B CTaTbe Megan Whitnall, Jonathan Howard, Prem Ponka, "A class of iron 

chelators with a wide spectrum of potent antitumor activity that overcomes resistance 

to chemotherapeutics", PNAS, 2006, v. 103, N° 40, p. 14901-14906, pacKpbrrbi 

30 34>4>eKTHBHbie xejiaropbi yKejiesa, KOTopbie AeMOHCTpHpyroT BbicoKyio 

aHTHnpoJiH(|)epaTHBHyio H npoTHBOonyxojieByio aKTHBHOCTb, cpaBHHMyio c 

aKTHBHOCTblO H3BeCTHbIX UHTOCTaTHKOB, H nepcneKTHBHbl fljia KJIHHHHeCKHX 
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HCCJieAOBaHHH. 

B CTaTbe Kik K., Szmigiero L., "Dexrazoxane (ICRF-187)- a cardioprotectant 

and modulator of some anticancer drugs", Postepy Hig Med Dosw Online, 2006, v. 60, 

p. 584-590, yKa3aHO, HTO HeKOToptie xejiaTopBi >Kejie3a MoryT 6BITB ncn0HB30B3HBi B 

KanecTBe «noMoiiiHHKOB» npn npoTHBopaKOBOH Tepannn, TaK KaK oSnaaaioT 

KapflHOnpOTeKTOpHBIM ^efiCTBHeM. 

XejiarapoBaHHe HOHOB Me AH HHra6HpyeT aHrHoreHe3 H yMeHBmaeT pocT 

onyxojiH [Yu Yu, Jacky Wong, David B. Loveioy, "Chelatorsat the cancer coalface: 

Desferoxamine to Triapine and Beyond", Clin. Cancer Res., 2006, v. 12, p. 6876-

6883]. 

XejiaTop UHHKa - KJIHOXHHOJI, CBH3BiBaa HOHBI Zn2+, BBi3BiBaeT anonTO3 paKOB&ix 

KJieTOK HejiOBeKa [Haijun Yu, Yunfeng Zhou, Stuart E. Lind, "Clioquinol targets zinc 

to lysosomes in human cancer cells", Biochem. J., 2009, v. 417, p. 133-139]. 

B KanecTBe HHTHSHTOPOB ajiBflenmaenmporeHasBi xejiaTOpBi HcnojiB3yioTca niisi 

jieneHHH aJiKoronH3Ma [Shian S.G., Kao Y.R., Wu F.Y., Wu C.W., "Inhibition of 

invasion and angiogenesis by zinc-chelating agent disulfiram", Mol. Pharmacol., 2003, 

v. 64(5), p. 1076-84], a Taoce npn ajiKorojiBHOM nnppo3e neneHH, acene30H36BiT0HH0H 

aHeMHH, no3AHeH nop^npHH KOM [Schroterova L., Kaiserova H., Baliharova V., "The 

effect of new lipophilic chelators on the activities of cytosolic reductases and P450 

cytochromes involved in the metabolism of antracyclin as antibiotics: studies in vitro", 

Physiol Res., 2004, v. 53(6), p. 683-691]. 

AKTHBHOCTB HeKOTopBix aHTHOKCHflaHTOB oSycnoBjieHa XeJiaTHpOBaHHeM HOHOB 

nepexoAHtrx MeTajuioB (Fe, Cu), HTO conpoBoacnaeTca CHHKeHHeM 

MeTajuio3aBHCHMoro nepeKHCHoro oKHCjieHHK nnnnzioB [Babizhayev M.A., Seguin 

Marie-C., Gueynej J., Evstigneev R.P., Ageyeva E.A., Zheltuchina G.A., "L-

Carnosine(-alanyl-L-histidine) and carcinine f-alanylhistamine) act as natural 

antioxidants with hydroxyl-radical-scavenging and lipid-peroxidase activities", 

Biochem. J., 1994, v. 304, p. 509-516], 

IlpHMeHeHHe aHTHOKCHflaHTOB MOHCeT Cn0C06CTB0BaTB paCCaCBIBaHHIO 

KaTapaKTBi, ycTpaHaeT 3a6ojieBaHH>i ceTnaTKH H noHHJKaeT noTpeGnocTB B HHcyjiHHe y 

AHaGeTHKOB, ycTpaHaeT nnrMeHTaiiHio KOHCH, a TaK>Ke cnoco6cTByeT ycTpaHeHHio 

nocjiejicTBHH HHcyjibTa. XejiarapoBaHHe n0Jie3H0 Taoce npH jieneHHH 
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BOcnajiHTejibHbix 3a6oJieBaHHH, TSKHX KaK ocieoapTpHTbi, peBMaTOHAHbie apTpHTbi. 

[3ejieHHH K.H., "KoMnjieKcoHbi B MejmmiHe", COPOCOBCKHH 06pa30BaTejibHbiH 

^cypHan, 2001, T. 7, N°l, CTp. 45-50]. 

XejiaTopbi Moryr 6biTb Hcn0Jib30BaHbi B MeflHiiHHe B KanecTBe KOMmieKCOHOB 

5 anx TpaHcnopTHpoBKH n nerKoro BbiBeaeHHa H3 opraHH3Ma MbinibHKa, pTyTH, cypbMbi, 

KoSaJibTa, UHHKa, xpoMa, HHKCJIH [)KOJIHHH A.B., "KoMiuieKCHbie coeaHHeHHa", 

HCJWSHHCK: HrMA, 2000, CTp. 28]. 

H3BecTHO HHrnSHpoBaHHe SoTyjiHHHnecKoro TOKCHHa nocpejiCTBOM 

xejiaTHpoBaHHH HOHOB UHHKa [Anne C., Blommaert A., "Thio-derivede disulfides as 

10 potent inhibitors of botulinum neurotoxin B: implications of zinc interaction", Bioorg. 

Med. Chem., 2003, v. 11(21), p. 4655-60], KpoMe Toro, xejiarapoBaHHe 3auiHmaeT nPH 

ra3OBO0 raHrpeHe [3ejieHHH K.H., "KoMnjieKcoHbi B MeflHUHHe", COPOCOBCKHH 

06pa30BaTenbHbra ^cypHan, 2001, T. 7, N°l, CTp. 45-50]. 

XejiaTOTepanHH nojie3Ha npn jieneHHH Heftpo/iereHepaTHBHbix 3a6ojieBaHHH, B 

15 nacTHOCTH, 6ojie3HH AjibiireiiMepa, cnoco6cTBya yjiynmeHHio naMflTH [Bossy-Wetzel 

E., Schwarzenbacher R., Lipton S.A., "Molecular pathways to neurodegeneration", 

Nat. Med, 2004, v. 10, p. 2-9]; 6ojie3HH IlapKHHCOHa [Kevin J. Barnham, Colin L. 

Masters, Ashley I. Bush, "Neurodegenerative diseases and oxidative stress, Nature 

Reviews Drug Discovery, 2004, v. 3, p. 205-214]; 6oJie3HH BHJibcOHa [Yu Yu, Jacky 

20 Wong, David B. Lovejoy, "Chelators at the Cancer Coalface: Desferoxamine to 

Triapine and Beyond", Clin. Cancer Res.? 2006, v. 12, p. 6876-6883]; 6ojie3HH 

reHTHHiTOHa [Whitnall M., Richardson D.R., "Iron: a new target for pharmacological 

interention in neurodegenerative diseases", Semin Pediatr Neurol, 2006, v. 13, p. 186-

197]; 6oKOBoro aMHOTpoc[>HHecKoro CKJiepo3a [Kevin J. Bernham, Colin L. Masters, 

25 Ashley I. Bush, "Neurodegenerative diseases and oxidative stress", Nature Reviews 

Drug Discovery, 2004, v. 4] H npHOHHbix 3a6ojieBaHHH [Daniel L. Cox, Jianping Pan, 

Rajiv R.P. Singh, "A Mechanism for Copper Inhibition of Infection Prion Conversion", 

Biophysical Journal, 2006, v. 91, LI 1 -LI 3]. XejiaTopbi npenaTCTByiOT 

B03HHKH0BeHHK> paKa [Megan Whitnall, with a wide spectrum of potent antitumor 

30 activity that overcomes resistance to chemotherapeutics", PNAS, 2006, v. 103, Na 40, 

p. 14901-14906], 

3HaHHTejibHoe MecTo B pswy H3BecTHbix xejiaTopoB 3aHHMaioT np0H3B0AHbie 
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15 

20 

25 

reTepouHKJiHHecKHX coeflHHeHHH, HanpHMep, HMHAa30jia, coflepHcamne B CBOCM 

cocTaBe HMH£0- H aMHAorpynnM. 

B CTaTte M.A. Podyminogin, V.V. Vlassov, "Synthesis RNA-cleaving molecules 

mimicking ribonuclease A active center. Design and cleavage of tRNA transcrints", 

Nucleic Acids Research, 1993, v. 21, JV°25, CTp. 5950-5956, onncaHO 

SHcracTaMHHOBoe np0H3B0AH0e rjiyTapoBoft KHCJIOTBI, Koxopoe MoaceT ouyacHTb 

Moaejibio aKTHBHoro ueHTpa HyKJiea3 H npoaBJiaeT cjiaSyio aKTHBHOCTb npn 

pacmenjieHHH Moneicyji PHK. 

B CTaTbe Elfriede Schuhmann et al., "Bis[platinum(II)] and Bis[Palladium (II)] 

complexes of a,cb-Dicarboxylic Acid Bis(l,2,4-triaminobutane-N4)-Amides", Inorg. 

Chem., 1995, v. 34, p. 2316-2322, onncaHbi SHcracTaMHHOBbie np0H3B0flHbie 

rjiyTapoBoft H ajmnHHOBOH KHCJIOT, K0T0pbie aBjiaiOTca npoMeacyTOHHbiMH 

coeAHHeHnaMH ana CHHTe3a KOMnjieKCOB c njiaTHHOH H najuia^HeM: 

(CH2)n 

VN 
NH 

HoN 

-(CH2)n 

CI 
n=3-6,8 
M=Pt, Pd 

CnocoS cHHTe3a N1,Nl-myTapHJi6Hc(rHCTaMHHa), 
B3aHMOAeHCTBHe rHCTOMHHa AHrHApoxjiopHfla H AHXjiopaHrHApTOa rayTapoBOH 
KHCJIOTbl B AHMeTHJl4)OpMaMHAe B npHCyTCTBHH 4-KpaTHOrO H36bITKa TpH3THJiaMHHa 
onncaH B CTaTbe Elfriede Schuhmann et al., "Bis[platinum(II)] and Bis[Palladium (II)] 
complexes of cc,a>-Dicarboxylic Acid Bis( 1,2,4-triaminobutane-N4)-Amides", Inorg. 
Chem., 1995, v. 34, p. 2316-2322. 

ABTopaMH HacToamero H3o6peTeHHa BnepBbie 6buio o^HapyaceHO, HTO 

6HcrncTaMHH0B0e np0H3B0flH0e nnyTap0B0H KHCJIOTBI, a HMCHHO - N^N^myTapjui 

6Hc(racTaMHH), cnocoSHo K 06pa30BaHHi0 KOMnjieKCOB c HOH3MH MeTajuioB. 

TaKHM o6pa3QM, uejibio HacToamero H3o6peTeHHa aBJiaeTca noJiyneHHe 

BKJIKDHaKDLUHH 
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6HOCOBMCCTHMBIX reTepouHKJiHHecKHx xenaTopoB HOHOB MeTannoB H HX npHMeHeHHe 

B KanecTBe jieKapcTBeHHoro cpe/icxBa jxm jieneHHa H/HUH npo(j)HjiaKTHKH pa3JiHHHtix 

3a6oneBaHHH, HcnonB3ya cn0C06H0CTB 3aaBJiaeMBix coeflHHeHHH xejiarapoBaTB HOHBI 

MeTajuioB. 

5 3aaaneH H3o6pexeHHH TaK^ce aBJiaeTca pa3pa6oTKa npocTBix, HcnojiB3yioin;Hx 

AOCTynHBie peareHTBi, cnocoSoB nojiyneHHH TaKHX coejiHHeHHH. 

KpaTKoe onncaHne H3o6peTeHHa 

HacToamee H3o6peTeHHe OTHOCHTCH K np0H3B0AHBiM 6HcaMHAOB AHKap60H0Bbix 

KHCJIOT o6men <f)opMyji&i I: 

Ri /R1 
10 NH NH 

B KOTOpOH 

Ri npeACTaBJiaeT CO6OH 5-njieHHyio HeHac&imeHHyio reTepoiiHKJiHHecKyio 

rpynny, coziep^amyio OT 1 no 2 reTepoaTOMOB, BbiSpaHHBix H3 N H/HUH S, 

Heo6a3aTejibHo KOH/ieHcupoBaHHyio c 6-HJICHHOH HeHacBimeHHOH IIHKJIHHCCKOH 

15 rpynnon; 

R2 npejicTaBJiaeT CO6OH rpynny -C(0)-R3-C(0)-, rae R3 npeacTaBJiaeT COSOH 

rpynny -(CH2)n-, Heo6a3aTejiBHO 3aMemeHHyio OAHHM HJIH .ziByMa C1-C6 ajiKHjiaMH, 

HJIH (jieHHJI, 

n npe^CTaBJiaeT COSOH uejioe HHCJIO OT 0 ,a;o 4; 

20 HJIH HX (^apManeBTHHecKH npnervuieMBLM cojiaM. 

HacToamee H3o6peTeHHe TaK}Ke oTHocHTca K ITPOH3BO,ZIHBIM SncaMHAOB 

AHKap60H0BBIX KHCJIOT OOIHeH (|)OpMyjIBI I, oSjiajiaiOmHM Cn0C06H0CTBK) 

xejiaTHpoBaTB HOHBI MeTajuioB (Zn, Cu, Fe, Mg, Ca H zip.); a TaK^ce HX npHMeHeHHio B 

KanecTBe cpe/iCTBa flJia npo(j)HjiaKTHKH H/HJIH neneHHa cepaeHHo-cocyzmcTBix, 

25 BHpycHBix, OHKOJiorHHecKHX, HenpojiereHepaTHBHBiXj BOcnajiHTejiBHtix 3a6ojieBaHHH, 

AHa6eTa, repoHTOJiorHnecKHX 3a6ojieBaHHH, a TaK^ce 3a6ojieBaHHH, BBi3BiBaeMBix 

TOKCHHaMH MHKp00praHH3M0B, a TaK)Ke ajiKorojiH3Ma, ajiKoronBHoro unppo3a neneHH, 

aHeMHH, no3zmeH nopcjwpHH, OTpaBJieHHH cojiaMH nepexo/iHBix MeTajuioB. 

HacToamee H3o6peTeHHe xaioKe oraocHTca K cnocoSaM nojiyneHHa coeziHHeHHH 

30 o6meH c^opMyjiBi I, BKJiioHaioiiiHM: 

B3aHM0fleHCTBHe flHKap60H0B0H KHCJIOTBI H COOTBeTCTByiOmerO aMHHa npH 

HarpeBaHHH; HJIH 
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B3aHMOZieHCTBHe AHKap60H0B0H KHCJIOTbl C N-nmpOKCHCyKUHHHMHflOM B 

npncyTCTBHH N,N'-j3HiiHKJioreKCHHKap6oAHHMHAa c nojiyneHHeM cooTBeTCTByioiuero 

6HC-N-OKCHCyKUHHHMHflHOrO 3(J)Hpa, KOTOpblH KOHflCHCHpyiOT C 3MHH0M; HJIH 

B3aHMOAeHCTBHe OT3(J)Hpa AHKapOOHOBOH KHCJIOTbl C THJipa3HHrHApaTOM, 

5 o6pa6oTKy noJiyneHHoro AHrHApa3Hfla HHTPHTOM HaTpna c nojiyneHHeivi 

CooTBCTCTByiomero a3Hfla, KOTOpblH KOHflCHCHpyiOT C aMHHOM; HJIH 

HarpeBaHne pacTBOpa HMH^a, 06pa30BaHH0r0 H3 £HKap60H0B0H KHCJTOTLI, H 

cooTBercTByiomero aMHHa B opraHHnecKOM pacTBOpHTejie; HJIH 

B3aHMOAeHCTBHe COOTBeTCTByiOmerO aMHHa H /IHKapSoHOBOH KHCJIOTbl B 

10 MOJwpHbix cooTHomeHHJix 2:1 B npncyTCTBHH KOHjieHCTpyiomero areHTa. 

npe^JiaraeMbie cnoco6bi nojiyneHHa reTepoiiHKJiHHecKHx 6Hcnp0H3B0,imbix 

AHKap60H0BbDC KHCJIOT oSineft 4>opMyjibi I npoerbi B ocymecTBjieHHH, npoTeKaioT B 

AOCTaTOHHO MarKHX ycjioBHax, 6e3 06pa30BaHHH noSoHHbix npo^yKTOB, 

TexHOJioniHHbi, n03B0JiaK»T nojiynaTb uejieBtie npoayKTbi c xoponiHM BBIXOHOM (AO 

15 82%) H BbicoKofi cTeneHbio HHCTOTM. 

JeTajibHoe onncaHHe H3o6peTeHHa 

npeflnoHTHTeJibHbiMH coejjHHeHHaMH HacToamero H3o6peTeHHa aBJiaiOTca 

coeaHHeHHa oSmen 4>opMyjibi I: 

*NH NH 
20 r^e Ri npejjcTaBJiaeT CO6OH rpynny, BbiSpaHHyio H3: 

R2 npeACTaBJiaeT CO6OH rpynny, BbiGpaHHyio H3: -C(0)-(CH2)O-C(0)-, -C(O)-

(CH2)I-C(0)-, -C(0)-(CH2)2-C(0)-, -C(0)-(CH2)3-C(0)-, -C(0)-(CH2)4-C(0)-, -C(O)-

CH2-CH(CH3)-CH2-C(0)-, -C(0)-CH2-C(CH3)2-CH2-C(0)-, HJIH rpynny 
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HanSojiee npennoHTHTejibHBiMH coeflHHeHHaMH HacToamero H3o6peTeHHa 

HBJiKioTca coeflHHeHHH, npeflCTaBjieHHbie B TaSjinue 1. 

TaSjiHua 1 

HoMep 

COeflHHeHHa 
CrpyKTypa 

1 

/T^NH c 
N [ I 

2 

/} NH 0 0 rN 

-NH^-^N 
H 

3 
N\ N V-NH 0 

3 /P^ 
H 

4 <rs^VYV'v^r> O CH3 0 NH^y 

5 

H CH3 o NH^y 
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6 
\==N O O 

H 

7 
jyv"! 

O 0 NH_^ 

8 \J ! ) C 

9 <-prOi— 
10 

H 

\^ii c ) ( 3 NH Jj 

B KanecTBe (JjapMaueBTunecKH npneMjieMbix cojieft coeflHHeHHH no HacToameMy 

H3o6peTeHHK) MoryT 6bITb HCn0JIt>30BaHBI ajUIHTHBHBie COJIH OpraHHHeCKHX KHCJIOT 

(HanpHMep, <f>opMHaT, aueTaT, MajieaT, TapTpaT, MeTaHcyjib(f)OHaT, 6eH30Jicyjib(|)0HaT, 

T0Jiy0jicyjit(|>0HaT H flp.), ajwHTHBHbie COJIH HeopraHHHecKHX KHCJIOT (HanpHMep, 

5 nmpOXJIOpHZl, THflpoSpOMHA, CyjIb^aT, (J)OC(j)aT H .flip.), COJIH C aMHHOKHCJIOTaMH 

(HanpHMep, cojib acnapaniHOBOH KHCJIOTH, cojib rjiyraMHHOBOH KHCJIOTBI H 

npeanoHTHTejibHo, xjioprH^paTbi H aueTaxbi. 

HanSojiee npeanoHTHTejibHbiMH H3BecTHbiMH coezjHHeHHaMH, K0T0pbie MoryT 

6BITB Hcn0Jib30BaHbi B 4>apMaueBTHHeCKOH K0Mn03HUHH H cnoco6e jieneHHa no 

10 HacToameMy H3o6peTeHHio, aBJiaiOTca np0H3B0OTbie niyTapHMHflOB, npe/iCTaBjieHHbie 

B TaSjiHue 2. 
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TaSjiHija 2 

HoMep 

COeaHHeHHH 
CTpyKTypa 

11 

0 0 /r~\\ 

H 

12 
/T 1 Nx -I A ^ .NH .N 

0 N 

CoeAHHeHHa HacToamero H3o6peTeHHa MoryT SSITB nojiyneHbi cnocoSo.M, 

BKJIIOqaiOmHM KOHfleHCaUHKD AHKapSOHOBOH KHCJIOTbl oSllieH (|)OpMyjIbI II: 

R40-C(0)-R3-C(0)-0R4, 

rae R3 npeacTaBjweT CO6OH rpynny -(CH2)n-, HeoSjnaTejibHO 3aMein;eHHyio 

5 QJJHHM HJIH AByMH C[-C6 aJIKHJiaMH, HJIH <|)eHHJI, 

n npeflCTaBJweT CO6OH uejioe HHCJIO OT 0 AO 4, 

R4 npeflCTaBJiaeT CO6OH Bo^opoa, C1-C6 anKHji, 

H aMHHa oSmett 4>opMyjibi III: 

NH2-(CH2)2-R,, 

10 rae Ri npe^cTaBjiaeT COSOH 5-njieHHyio HeHacbimeHHyio reTepou,HKjiHHecKyio 

rpynny, coflep^camyio OT 1 jo 2 reTepoaTOMOB, BbiSpaHHbix H3 N H/HJIH S, 

Heo6a3aTejibHO KOH^eHCHpoBanHyio c 6-HJICHHOH HeHacbimeHHOH UHKJIHHCCKOH 

rpynnon; 

npH HarpeBaHHH, Heo6a3aTejibHO B npncyTCTBHH pacTBopHTeJia. 

15 FIpeflnoHTHTejibHbiM HBjiaeTca Hcn0Jib30BaHHe ^HMeTHjioBoro scjmpa, H 

HarpeBaHHe ;io TeMnepaTypbi 150-170°C, eme 6ojiee npezmoHTHTejibHO npoBo^HTb 

KOH/ieHCailHIO npH KHneHHH. 

B KanecTBe pacTBopHTejien MoryT 6MTB Hcn0Jib30BaHbi ^nrnHM HJIH cnnpTbi, 

HanSojiee npeanoHTHTejibHO, H30aMHji0BbiH cnnpT. 

20 Eme O;JHHM cnocoGoM nojiyneHHa np0H3B0OTbix SHcaMH^oB flHKapGonoBbix 

KHCJIOT o6men 4>opMyjibi I HBjiaeTca cnoco6, BKjnonaiomHH B3aHMojieHCTBHe 
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AHKapGOHOBOH KHCJIOTbl o6meH <J)OpMyjIbI II: 

R40-C(0)-R3-C(0)-0R4, 

rae R3 npe^cTaBjiaeT CO6OH rpynny -(CH2)n-, HeoSjnaTejibHO 3aMemeHHyio 

OflHHM HJIH jJByMH C1-C6 3JIKHJiaMH, HJIH (J)eHHJI, 

5 n npe^cTaBJiaeT COSOH nenoe HHCJIO OT 0 zio 4, 

R4 npe^CTaBJiaeT CO6OH Boaopofl, 

C N-rHJipOKCHCyKHHHHMHnOM B npHCyTCTBHH N,N'-

aHUHKjioreKCHjiKapSo^HHMHfla B N,N-OTMeTHJi(|)opMaMHne c nojiyneHHeM 

CooTBCTCTByiomero 6Hc-N-OKCHcyKiinHHMH^Horo 3<i)Hpa, oSmen 4>opMyjibi IV: 

K0T0pbiH KOHaeHcnpyioT c aMHHOM oGiiiefi (J)OpMyjIbI III: 

NH2-(CH2)2-Ri, 

r^e Ri npeflCTaBjweT CO6OH 5-njieHHyio HeHacbimeHHyio reTepoimKJiHHecKyio 

rpynny, coaepacamyio OT 1 jo 2 reTepoaTOMOB, BbiSpaHHbix H3 N H/HJIH S, 

15 Heo6H3arejibHO KOHjteHCHpoBaHHyro c 6-HJICHHOH HeHacbimeHHOH HHKJIHHCCKOH 

rpynnoH. 

IIpeflnoHTHTejibHbiM HBJifleTca oxjia>K^eHHe £0 TeMnepaTypbi 0-5°C. 

Eme O^HHM cnocoSoM nojiynenHa np0H3B0OTbix SncaMH^OB ^HKap60H0Bbix 

KHCJIOT oSmen (jjopMyjiti I HBjiaeTca cnoco6, BKJiioHaiomHH B3aHM0^eftcTBHe 3<J)Hpa 

20 flHKapSoHOBOH KHCJiOTbi o6meft 4>opMyjibi II: 

R40-C(0)-R3-C(0)-0R4, 

rae R3 npeflCTaBJiaeT CO6OH rpynny -(d^V, HeoSinaTejibHO 3aMemeHHyio 

OflHHM HJIH OTyMfl C!-C6 aJIKHJiaMH, HJIH (J)eHHJI, 

n npezicTaBJweT CO6OH uejioe HHCJIO OT 0 ao 4, 

25 R4 npeACTaBJiaeT CO6OH C1-C6 ajiKHji, 

c rnjipa3HHrHflpaTOM B opraHHnecKOM pacTBopHTejie c nojiyneHHeM 

6ncrHzipa3Haa oSmen (jjopMyjibi V: 

H2N-NH-C(0)-R3-C(0)-NH-NH2, 

o6pa6oTKy 6ncrHjipa3H^a HHTPHTOM HaxpHH B KHCJIOH cpe^e npn TeMnepaType 
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OKOJIO 0°C c nojiyneHHeM 6Hca3H,n;a oSmen <|)opMyjibi VI: 

N"-N+=N-C(0)-R3-C(0)-N=N+-N", 
KOHfleHcauHK) 6Hca3H^a c aMHHOM oSmefi 4>opMyjibi III: 

NH2-(CH2)2-R,, 
5 r^e Ri npeacTaBJineT CO6OH 5-njieHHyio HeHacbimeHHyio reTepouHKJiHHecKyio 

rpynny, co^epacamyio OT 1 jo 2 reTepoaTOMOB, BbiSpaHHbix H3 N H/HJIH S, 

Heo6H3aTejitHO KOHfleHCHpoBamiyio c 6-HjieHHoft HeHacbimeHHOH HHKJIHHCCKOH 

rpynnoH, B opraHnnecKOM pacTBopHTene. 

IIpeflnoHTHTejiBHO B KanecTBe opraHHHecKoro pacTBopHTejia Hcnojib3yrc>T 

10 cnnpTbi, Han6ojiee npemiOHTHTejibHO, H30np0naH0ji. Cnoco6 npocT, HO npHMeHHM B 

cjiynae, ecjiH KOJiHHecTBO MeTHjieHOBbix 3BeHteB B HCXOJIHOH /niKapooHOBOH KHCJIOTC 

Sojibme HJTH paBHO TpeM, TaK KaK nojiynaeMtie B npouecce CHHTe3a 6Hca3Hflbi ,zyi» 

KHCJIOT C MeHblHHM HHCJIOM MeTHJieHOBblX rpynn HeCTaSHJIbHBI. 

rip0H3B0AHbie SncaMHflOB flHKap60H0Bbix KHCJIOT oSmefi (|)opMyjibi I TaK>Ke 

15 MoryT 6biTb nojiyneHbi cnocoSoM, BKjnonaiomHM KOHaeHcaumo HMH.ua o6meft 

(fiopMyjibi VII: 

rae R3 npe^cTaBjiaeT CO6OH rpynny -(CH2)n-, Heo6a3aTejibHO 3aMemeHHyio 

OAHHM HJIH .zjByMfl Ci-C6 aiiKHJiaMH, 

20 n npeacTaBjraeT CO6OH uejioe HHCJIO OT 0 MO 4, 

c 3KBHM0JwpHbiM KOjiHHecTBOM aMHHa oSmen <|>OpMyjIbI III: 

NH2-(CH2)2-R,, 
me Ri npe^cTaBJweT CO6OH 5-njieHHyio HeHacbimeHHyio reTepoHHKjiHHecKyio 

rpynny, coaepacamyio OT 1 ao 2 reTepoaTOMOB, Bbi6paHHbix H3 N H/HJIH S, 

25 Heo6fl3aTejibHo KOHjieHCHpoBaHHyio c 6-HJICHHOH HeHacbimeHHOH HHKJIHHCCKOH 

rpynnott, 

B 0praHHHecK0M pacTBopHTejie npn HarpeBOHHH. 

FIpe^noHTHTejibHO B KanecTBe opraHHHecKoro pacTBopHTejw Hcnojib3yK>T 

cnnpTbi, Han6ojiee npe;moHTHTejibHo, roonponaHOJi H KOH^eHcauHio npoBo^HT npn 

30 KHmiHeHHH. 
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Eme OOTHM cnocoSoM HacToamero H3o6peTeHHa aBjiaeTca cnoco6 nojiyneima 

npOH3BO^HbIX 6HCaMHAOB .ZIHKapSOHOBblX KHCJIOT oSlIieH (J)OpMyjIBI I, BKJIIOHaiOIUHH 

B3aHM0flencTBHe AHKapSoHOBOH KHCJIOTbl o6men (|)opMyjibi II: 

R40-C(0)-R3-C(0)-0R4, 

5 rzie R3 npeflCTaBJiaeT CO6OH rpynny -(CH2)n-, Heo6a3aTejibHO 3aMemeHHyio 

OflHHM HJIH JIByMa Cj-Cg ajIKHJiaMH, HJIH (J)eHHJI, 

n npeflCTaBjiaeT COSOH uejioe HHCJIO OT 0 no 4, 

R4 npe^CTaBjiaeT CO6OH Bo/iopo;*, 

H aMHHa o6men (|)opMyjibi III: 

10 NH2-(CH2)2-Ri, 

rae Ri npeflcraBjiaeT CO6OH 5-HJieHHyio HeHacbimeHHyio reTepouHKJiHHecKyio 

rpynny, coaepacamyio OT 1 JXO 2 reTepoaTOMOB, Bbi6paHHbix H3 N H/HJIH S, 

Heo6a3aTejibHO KOHfleHcnpoBaHHyio c 6-HJICHHOH HeHacbimeHHOH UHKJiHHecKOH 

rpynnoft; 

15 npn MOJiapHOM cooTHomeHHH 1:2-2,5 B pacTBope TeTparHflpo^ypaHa B 

npncyTCTBHH KOHneHCHpyioiiiero areHTa, npeanoHTiiTejibHo, Kap60HHji^HHMH^a30Jia. 

HacToamee H3o6peTeHHe TaK>Ke OTHOCHTca K JieKapcTBeHHOMy cpe^CTBy, 

4>apMaiieBTHHeCKOH K0Mn03HIJHH, COAepacamHM npOH3BOflHbie SHCaMHZIOB 

^HKap60H0Bbix KHCJIOT o6meft 4>opMyjibi I, H cnoco6y, BKjnonaiomeMy BBeaeHHe 

20 np0H3B0flHbix SncaMHjioB ziHKapSoHOBbix KHCJIOT oSmefi (JjopMyjibi I, ajia 

npo4)HJiaKTHKH H/HJIH JieneHHa y HenoBeKa H )KHBOTHbix BHpycHbix 3a6ojieBaHHH, B 

TOM HHCjie 3a6oJieBaHHH, BH3BaHHbix BHpycoM renaTHTa C, BHpycoM nannjuiOMbi 

nejioBeKa, BHH HJIH OHKoreHHHMH PHK BHpycaMH, TaKHMH KaK BHpyc JieHKeMHH; 

cep^eHHOcocyAHCTbix 3a6ojieBaHHH, B TOM HHCJie 3a6ojieBaHHH, Bbi3BaHHbix 

25 KapflHOTOKCHHHOCTblO UHTOCTaTHKOB, OTJIO>KeHHeM xojiecTepHHa, nOBblUieHHblM 

KpoBHHHM aaBJieHHeM; 3a6ojieBaHHH, cBa3aHHbix c MeTajui03aBHCHMbiMH peaKUHaMH 

cBo6oziHopaaHKajibHoro OKHCJieHHa, B TOM HHCJie repoHTOjiorHnecKHx 3a6ojieBaHHH, 

TaKHX KaK KarapaKTa, 3a6oneBaHHa ceTnaTKH, nnrMeHTaiiHa KOHCH; nocjieacTBHa 

HHcyjibTa; aTepocKJiepo3; BocnajiHTejibHbix 3a6ojieBaHHH, TaKHX KaK ocTeoapTpHT, 

30 peBMaTOHZtHbiH apTpHT; 

aHaSeTa H ero cocynncTbix OCJIWKHCHHH; HeHpo^ereHepaTHBHbix 3a6ojieBaHHH, 

B TOM HHCJie 6one3HH AjiburefiMepa, 6ojie3HH napKHHcoHa, BnjibcoHa. reHTHHrTOHa, 
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60K0B0rc> aMHOTpotJwHecicoro cioiepo3a, npnoHHbix 3a6ojieBaHHH; 

OHKOJioranecKHX 3aoojieBaHHH; 3a6oJieBaHHH, Bbi3breaeMbix TOKCHHaMH 

MHKpOOpraHH3MOB, B HaCTHOCTH, 60TyjIH3Ma HUH ra30B0H raHrpeHBi; 

ajiKorojiH3Ma H ajiKorojibHoro imppo3a neneiiH; >KeJie30H30MT0HH0H aHeMHH, 

5 no3OTen nop<|>HpHH; OTpaBjreHHH COJMMH nepexo^Hbix MeTajuioB. 

CoeziHHeHHK HacToamero H3o6peTeHHa BBozurrca B 3<|)<j)eKTHBH0M KOJinnecTBe, 

KOTopoe oSecneHHBaeT jKejiaeMbiii TepaneBTHHecKHH pe3yjibTaT. 

Coe^HHeHHa o6men (JjopMyjibi (I) MoryT 6brrb BBe^eHbi nepopajibHO, Mecrao, 

napeHTepajibHO, HHTpaHa3ajibHO, HHrajiauHOHHO H peKTajibHO B BH^e CTaHjiapTHbix 

10 JieKapcTBeHHbix (f)opM, co^epacaiHHx HeTOKCHHHbie <J)apManeBTHHecKH npneMjieMbie 

HOCHTejiH. Hcnojib3yeMbm B HacToameM onncaHHH TepMHH «napeHTepajibHoe 

BBe^eHHe» 03HanaeT no^KOyKHbie, BHyTpHBeHHbie, BHyTpHMbinieHHbie HJIH 

BHyTpnrpy^Hbie HHbeKijHH HJIH BJiHBaHHa. 

CoeaHHeHHa HacToamero H3o6peTeHHa Moryr SBITB BBe^eHbi nauneHTy B ,ao3ax, 

15 cocTaBjiaiomnx OT 0,1 ao 100 Mr/Kr Beca Tejia B zieHb, npezuioHTHTejibHO, B £03ax OT 

0,25 no 25 Mr/Kr OOTH HJIH 6ojiee pa3 B aeHb. 

nPH 3TOM cjieziyeT OTMeTHTb, HTO KOHKpeTHaa A03a ^jia Kaacnoro KOHKpeTHoro 

nauneHTa SyaeT 3aBHceTb OT MHorax (JjaKTopoB, BKjHonaa aKTHBHOCTb flaHHoro 

Hcnojib3yeMoro coenHHeHHa, B03pacT, Bee Tejia, noji, o6mee cocToaHHe 3^opoBbH H 

20 peacHM nHTaHHa nauneHTa, BpeMa H cnoco6 BBeaeHHa neKapcTBeHHoro cpeacTBa, 

CKOp0CTb ero BbiBe^eHna H3 opraHH3Ma, KOHKpeTHO Hcnojib3yeMyio KOMSHHaiiHio 

JieKapcTBeHHbix cpeacTB, a TaK^ce Ta>KecTb 3a6ojieBaHHa y aaHHoro HHZtHBH^a, 

noziBepraeMoro jieneHHio. 

OapMaueBTHHecKHe KOMno3HUHH no HacroameMy H3o6peTeHHK> co/iepacaT 

25 coejjHHeHHe oSmen (J)opMyjibi (I) B KOJinnecTBe, 3(J)(J)eKTHBHOM zuia £OCTH>KeHHa 

^cejiaeMoro pe3yjibTaTa, H MoryT 6brn> BBeaeHbi B BH^e CTaH^apTHbix JieKapcTBeHHbix 

4>opM (HanpHMep, B TBepaon, nojiyTBepfloft HJIH ^CH^KOH (jiopMe), co^ep/Kamnx 

coeflHHeHHa HacToamero H3o6peTeHHa B KanecTBe aKTHBHoro HHrpe/meHTa B CMCCH c 

HOCHTejieM HJIH HanojiHHTejieM, npnro^HbiM zma BHyrpHMbimeHHoro, BHyTpHBeimoro, 

30 nepopajibHoro, cyGjinnrBajibHoro, HHranauHOHHoro, HHTpaHa3ajibHoro H 

HHTpapeicrajibHoro BBezieHHa. AKTHBHbiH HHrpeaneHT MO/KeT 6brrb BKjnoneH B 

K0Mn03HUHK> BMeCTe C oStlHHQ HCnOJIb3yeMbIMH HeTOKCHHHblMH 4>apManeBTHMeCKH 
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npneMJieMblMH HOCHTeJWMH, nparOJIHtlMH flJW H3rOTOBJieHHfl paCTBOpOB, TaSjlCTOK, 

nnjnojib, Kancyji, apaace, 3MyjibCHH, cycneH3HH, Ma3en, rejieii H jnoSbix .npynix 

JieKapcTBeHHbix 4>opM. 

B KanecTBe nanojiHHTejien MoryT 6biTb Hcn0jib30BaHbi pa3JiHHHbie BemecTBa, 

5 TaKHe KaK caxapn^w, HanpHMep, rjnoK03a, jiaKT03a HJIH caxapo3a, MaHHHT HJIH 

COp6HT, npOH3BOflHbie IieJUIJOJI03bI H/HJIH (JjOC^aTbl KajTbUHfl, HanpHMep, TpHKaJIblJHH 

4>oc(|)aT HJIH KHCJibiH (|ioc(|)aT KajibHHH, B KanecTBe CB33yiomero KOMnoHeHTa MoryT 

6biTb Hcnonb30BaHbi, TaKHe KaK KpaxMajibHaa nacTa, HanpHMep, KyKypy3HbiH, 

nmeHHHHbiH, pncoBbiH, KapTO(|>ejibHbiH KpaxMaji, >KejiaTHH, TparaKaHT, 

10 MeTHjmejuiK>ji03a, rHflpoKCHnponHJiMeTHjmejunojio3a, HaTpHH 

Kap60KCHMeTHJmeJIJIK)JI03a H/HJIH nOJIHBHHHJHIHppOJnmOH. ripH HeoSxOAHMOCTH 

MoryT 6biTb Hcn0jib30BaHbi pa3pbixjiaiomHe areHTbi, TaKHe KaK BbimeynoMHHyTbie 

KpaxMajibi H KapGoKCHMeTHJiKpaxMaji, nonepeHHOcniHTbra nojiHBHHHjinnppojnmoH, 

arap HJIH ajibnraoBaa KHCJioTa HJIH ee COJIB, TaKaa KaK ajibniHaT HaTpHH. 

15 MoryT 6brrb Hcn0jib30BaHbi Heo6a3aTejibHbie ,ao6aBKH, TaKHe KaK areHTbi, 

peryjinpyiomne TeKynecTb, H CMa3biBaiomHe areHTbi, TaKHe KaK AHOKCHA KpeMiina, 

TajibK, CTeapHHOBaa KHCJioTa H ee COJIH, TaKHe KaK CTeapaT Marnna HJIH CTeapaT 

KajibHHa, H/HJIH nponnjieHrjiHKOJib. 

ilflpo Apaace 06bIHH0 nOKpblBaiOT CJIOeM, KOTOpblH yCTOHHHB K fleHCTBHIO 

20 acejiyaoHHoro coKa. ^Jia 3TOH uejiH MoryT Sbrrb Hcnojib30BaHbi KOHiienTpHpoBaHHbie 

pacTBopbi caxapHjioB, KOTOpbie MoryT Heo6a3aTejibHO coaep)KaTb apaBHHCKyio 

KaMe^b, TajibK, nojiHBHHHjmHppojiHaoH, n0JiH3THjieHrjiHK0Jib H/HJIH JIHOKCHJI THTaHa, 

H nojpconamHe opraimnecKHe pacTBopHTejiH HJIH HX cMecn. 

B KanecTBe floSaBOK MoryT 6brrb TaK^ce Hcn0Jib30BaHbi CTa6njiH3aTopbi, 

25 3arycTHTenH, KpacHTejiH H OT^yniKH. 

B KanecTBe M33eBOH OCHOBBI MoryT 6biTb Hcn0Jib30BaHbi yrjieBo^opo^Hbie 

Ma3eBbie OCHOBLI, TaKHe KaK Ba3ejiHH Sejibra H acejiTbin (Vaselinum album, Vaselinum 

flavum), Ba3ejiHH0B0e Macjio (Oleum Vaselini), Ma3b 6ejiaa H 5KH,a;Kaa (Unguentum 

album, Unguentum flavum), a B KanecTBe ^oSaBOK fljia npn^aHHa 6ojiee njioraoH 

30 KOHCHCTeHHHH - TaKHe KaK TBep^biH napa4)HH H BOCK; a6cop6THBHbie Ma3eBbie 

OCHOBM, TaKHe KaK rH^po(|)HjibHbiH Ba3ejiHH (Vaselinum hydrophylicum), jiaHOJiHH 

(Lanolinum), KOjibflKpeM (Unguentum leniens); Ma3eBbie OCHOBM, cMbmaeMbie BOAOH, 
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TaKHe KaK rnzipocjDHjibHaa Ma3b (Unguentum hydrophylum); BoaopacTBopHMbie 

Ma3eBbie OCHOBM, TaKHe KaK n0JiH3THjieHrjiHK0JieBaa Ma3b (Unguentum Glycolis 

Polyaethyleni), SeHTOHHTOBbie OCHOBBI H Apyrne. 

B KanecTBe OCHOBBI AJIH rejieK MoryT SBITB Hcn0Jib30BaHbi MeTHjmejunojio3a, 

5 HaTpHeBaa COJIB Kap6oKCHMeTHjmejTJnono3bi, oKCHnponHjmejuiK)jio3a, 

n0JiH3THjieHrjiHK0Jib HJIH n0jiH3THjieH0KCHfl, Kap6onoji. 

B KanecTBe OCHOBBI RJIX cynn03HT0pHH MoryT 6biTb Hcn0Jib30BaHbi OCHOBBI, He 

pacTBopHMbie B BOjie, TaKHe KaK Macjio KaKao; OCHOBBI, pacTBopHMbie B BOfle HJIH 

CMeraHBaeMbie c BOHOH, TaKHe KaK /KejiaTHHO-rjinuepHHOBbie HJIH 

10 nOJIHSTHJieHOKCHflHbie; KOMSHHHpOBaHHBie OCHOBBI - MbUIbHO-rjIHUepHHOBbie. 

IIpH npHrOTOBJieHHH CTaH^apTHOH JieKapCTBeHHOH 4)0PMI>I KOJIHHeCTBO 

aKTHBHoro HHrpejineHTa, Hcnojib3yeMoro B KOM0HHaHHH c HOCHTeneM, MOKCT 

BapbHpoBaTbca B 3aBHCHMOCTH OT peiiHnHCHTa, no^Bepraiomeroca jieneHHio, OT 

KOHKpeTHoro cnocoQa BBefleHM JieKapcTBeHHoro cpe^CTBa. 

15 TaK, HanpHMep, npn Hcn0jib30BaHHH coe^HHeHHH HacToamero H3o6peTeHH5i B 

BH^e pacTBopoB fljra HHbeKUHH, co,aep>KaHHe aKTHBHoro areHTa B HHX cocTaBJiaeT no 

5% no Macce. B KanecTBe pa36aBHTejieH MoryT 6brrb Hcn0Jib30BaHbi 0,9% pacTBOp 

XJIOpHZta HaTpHJt, ^HCTHJIJIHpOBaHHaH BO^a, paCTBOp HOBOKaHHa RJW HHteKIIHH, 

pacTBOp PnHrepa, pacTBop rjiK)K03bi, cneun^HHecKHe ^oSaBKH JXJIK pacTBopeHHH. npn 

20 BBe^eHHH B opraHH3M coe^HHeHHH HacToamero H3o6peTeHH5i B BHfle TaSjieTOK H 

cynno3HTopHeB, HX KOJIHHCCTBO cocTaBJiaeT ^;o 200 Mr Ha CTaH/japTHyio 

jieKapcTBeHHyio (j)opMy. 

JleKapcTBeHHbie (|)opMBi HacToamero H3o6peTeHHH nojiynaioT no CTaHnapTHbiM 

MeTo^HKaM, TaKHM KaK, HanpHMep, npoueccbi cMeuiHBaHHa, rpaHyjinpoBaHHH, 

25 4>opMHpoBaHHe jtpa>Ke, pacTBopeHHe H jiHocjjHjiroauHK. 

J],eTajibHoe onncaHHe coe^HHeHHH HacToamero H3o6peTeHHH, HX nojiyneHHa H 

Hccjie^oBaHHH aKTHBHOCTH npeacTaBjieHO B HH^cecjieayiomHx npHMepax, 

npe^Ha3HaHeHHtix aim HJiJnocTpaiiHH npeanoHTHTejibHbix BapnaHTOB H3o6peTeHHa, H 

He orpaHHHHBaiomHMH ero oSteM. 

30 IlpHMepbi CHHTe3a npoH3BonHbix rjivrapHMHiioB o6meH (boPMVJibi I 

Cpedcmea u Memodbi 

HHOTBHjiyajibHOCTb nojiyneHHbix coeziHHeHHH npoBepaioT MCTOAOM TCX Ha 
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njiacTHHKax "Kieselgel 60 F254" (<})HpMbi "Merck", TepMaHHa) B cncTeMe 

pacTBopHTejieft: nHpHflHH-yKcycHaa KHCjioTa-Boaa (20:6:11) - CHCTeMa A, 

A:3THJiaueiaT 3:1 (1), xjiopo^opM-MeTaHOn 9:1 (2). 

3jieKxpo4)ope3 Ha 6yMare (6yMara AJIH 3JieKTpo4>ope3a KoH.no no>KCKoro U,EK, 

5 120x320 MM) npoBonaT B 6y4>epe c pH 5,1 cocTaBa nHpHzmH-yKcycHaa KHCJi0Ta-B0£a 

12:10:1000 B KaMepe (150x320x150 MM) c rpaqneHTOM 15 B/CM B Tenemie 1,5 naca. 

XpoMaTorpaMMbi H sjieKTpocJjoperpaMMM npOHBjiaiOT xnop-

TeTpaMeTHJl6eH3HOTHOBbIM peaKTHBOM H peaKTHBOM riayjlH. 

TeMnepaTypy njiaBneHHa onpeflenHioT Ha npnSope FlTn (3aBO£ jiao. npuSopoB, 

10 POCCHK, r. KJIHH). 

CneKTpbi HK-Oypbe CHHMaiOT B Ta6jieTKax KBr Ha npn6ope "Magna 750" 
("Nicolet" (CIIIA)). 

CneKTpbi 'H-5IMP peracTpHpyioT Ha npnSope AMX-400 (repMaHHa), Bruker 

DPX-400 (repMaHHJi). 

15 Macc-cneKTpbi BbicoKoro pa3peineHHK nojiynaioT Ha BpeManponeTHOM Macc-

CneKTpOMeTpe MeTO^OM MaTpHKCHOH Jia3epHO-AeCOp6nHOHHOH HOHH3aiIHH c 

Hcn0Jib3OBaHHeM B KanecTBe MaTpnuw 2,5-anrHZtpoKCH6eH30HHOH KHCJIOTM, Ha 

npnGope Ultraflex ("Bruker", TepMaHHa). 

}KX/MC-CHCTeMa aHanH3a MH0r0K0Mn0HeHTHbix CMecen Shimadzu Analytical 

20 HPLC SCLlOAvp, Macc-cneKTpoMeTp PE SCIEX API 165 (150), (KaHaaa). 

AHajiHTHHecKyio o6pameHHO-(J)a30Byio B3)KX npoBO^HjiH Ha npnGope: 

xpoMaTorpa4> HPLC Shimadzu B ycxtoBHHx: KOJiOHKa Luna C18 (2) 100 A, 250x4,6 MM 

(cep.599779-23), rpazmeHT sjnonpoBaHHa B cncTeMe 4)OC(|)aTHbiH Sy^epHbifi pacTBop 

pH 3,0:MeTaHOJi (ycjioBHa A). Ha npnGope xpoMaTorpacJ) Beckman (USA) «System 

25 Gold» c YO-fleTeKTopoM (X=22Q HM), KOJiOHKa «Gemini» C-18, 150x2,0 MM 

Phenomenex, noABH^cHaH $a3a rpaaneHT B 0,05 M 4>oc4>aTHOM 6y4>epe (pH 3,0) 90% 

MeCN B Bozie, cKopocTb SJIIOUHH 0,25 MJI/MHH, HH^CCKHHH no 10 MKJI (ycnoBHH B). 

npHMep 1 

EHC-1 .5-rN^-rHCTaMHHHJi)rovTapoBag KHCJioTa: rNf.N'-6HC-r2-(lH-HMHna30Ji-4-

30 HJibTHjilneHTaHnnaMHn (coenHHeHHe 11) 

K 5 r (0,031 MOJib) OTMeTHJiOBoro 3(j)Hpa rjiyTapoBon KHCJIOTW npnSaBJiaiOT 8 r 

(0,072 MOJib) rncTaMHHa H HarpeBaioT npn 170°C B TeneHne 3,5-4 H RO npeKpameHHa 
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BtmejieHHH napoB MemnoBoro cnnpia. riojiHOTy npOTeKanna peaKUHH KOHTpojinpyioT 

MeTOAOM TCX HJIH 3jieKTpo(|)ope3a. 3aTeM peaKunoHHyio Maccy cycneHAHpyioT B 

H30np0nHJi0B0M cnnpTe H ocTaBjiaioT Ha 24 H npH +4°C, ripoayKT OT/jejiaiOT, 

npOMbreaiOT H3onponHjioBbiM cnnpTOM, cyuiaT. BbixoA 6,8 r (69%). Rf 0,42 (1). E+49 

5 MM. T.nji. 166-168°C. )KX/MC, HHAHBHAyajibHbiH nHK, BpeMa y/jepjKHBaHHJi 0,3 MHH 

[M+H]+=319. B3)KX B ycjioBHax A, HHAHBHAyajibHbiH nHK, BpeMa yaep>KHBaHHa 5,58 

MHH. CneKTp 'H-JIMP (400,13 MIX flMCO-de, 5, M.£., J/TH): 1,70 (neHT., 2H, 

CH2C//2CH2, J=7,3 Tu), 2,03 (T, 4H, CHJCH&HJ, J=7,3 TH), 2,61 (T, 4H, CC££CH2N, 

J=7,5 Tu), 3,26 (KB., 4H, CCH2CH2N, J=7,5 IH), 6,76 (ninp.c, 2H, CC//), 7,50 (c, 2H, 

10 NC#N_), 7,94 (iiiHp.T, 2H, NH). CneKTp HK-Oypbe (B Ta6jiHue KBr, v, CM'1): 1651 (v 

C=0 aMHA I), 1580 (8 NH aMHfl II), 1425 (-CHz-CO-). HaiweHo, %: C 56,40, H 6,86, 

N 26,31. C15H22N6O2. BbiHHCjieHo, %: C 56,59, H 6,96, N 26,40. 

npHMep 2 

EHC- 1,4-fN^-rHCTaMHHHJi)aHTapHaa KHCJioTa: fNf.N'-6HC-r2-(" 1 H-HMHaa30Ji-4-

15 HJi)3THjil6vTaHjHaMHj>) (coejHHeHHe 31 

K 5,5 r (0,046 MOJH>) aHTapHOH KHCJIOTBI npnSaBjiaiOT 12,2 r (0,11 MOJib) 

rHCTaMHHa H HarpeBaioT npn 170°C B TeneHHe 3,5-4 H AO npeKpameHHa BbiAejieHHa 

napoB BO/ISI. IIoJiHOTy npoTeKaHHa peaKHHH KOHTpojinpyioT MeTOAOM TCX HJIH 

3jieKTpo4)ope3a. 3aTeM peaKHHOHHyio Maccy cycneHAHpyiOT B 50 MJI BOABI H 

20 ocTaBJiaroT Ha 24 H npn +4°C. npoAyKT OTAeJiaroT, npoMtiBaioT BOAOH, cyrnaT. BBIXOA 

10,7 r (76%). Rf 0,51 (1). E+51 MM. T.HJI. 230-231°C. [M+H]+ 304,95. CneKTp *H-

JIMP (D20): 5, M.A.: 2,48 (c, 4H, CH2-Suc), 2,80-2,84 (T, 4H, p-CH2-HA), 3,44-3,48 

(T, 4H, a-CH2-HA), 6,97 (c, 2H, 5-CH-Im), 7,78 (c, 2H, 2-CH-Im). CneKTp HK-Oypbe 

(B TaSjiHHe KBr, v, CM"1): 1634 (v C=0 3MHA I), 1583 (8 NH 3MHA II), 1429 (-CH2-CO-

25 ). HanaeHO, %; C 55,40, H 6,66, N 27,31. CHH2ON602. BtiHHcjieHo, %: C 55,25, H 

6,62, N 27,61. 

npHMep 3 

EHC- 1.3-fNp-rHCTaMHHHjf)MajiOHOBaa KHCJioTa: (N.N'-6Hc~r2-( 1 H-HMHna30Ji-4-

HJI^3THJI1 nponaHimaMHiO (coejHHeHHe 2) 

30 K 6,4 r (0,039 MOJIB) AHSTHJIOBOTO st^npa MajiOHOBOH KHCJIOTBI npnGaBJiaiOT 9,0 

r (0,081 MOJIB) racTaMHHa H HarpeBaioT npa 170°C B TeieHHe 2,5-3 H AO npeKpameHHa 

BbmejieHHa napoB STHJIOBOTO cnnpTa. nojiHOTy npoTeKaHHa peaKHHH KOHTpojinpyioT 
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MeTOAOM TCX HJIH 3Jieiapo(|)ope3a. 3aieM peaiaiHOHHyio Maccy cycneHAHpyioT B 20 

MJI BOABI H OCTaBJWIOT Ha 72 H npH +4°C. ripOAyKT OTAeJMIOT, npOMHBaiOT 

H30np0nHA0BbiM cnnpTOM, cymaT. BbixoA 5,0 r (44%). Rf 0,41 (1). E+57 MM. T.ra. 

187-188°C. CneKTp 'H-iIMP (D20): 5, M.A.: 2,74-2,78 (T, 4H, p-CH2-HA), 3,15 (c, 2H, 

5 CH2-Mal), 3,41-3,44 (T, 4H, a-CH2-HA), 6,78 (c, 2H, 5-CH-Im), 7,66 (c, 2H, 2-CH-

Im). CneKTp HK-Oypbe (B Ta6jiHiie KBr, v, CM*1): 1643 (v C=0 aMHA I), 1574 (8 NH 

3MHA II), 1426 f-CH2-CO-). HaftAeHO, %: C 53,24, H 6,51, N 28,56. Ci3Hi8N602. 

BbiHHCJieHO, %: C 53,78, H 6,25, N 28,95. 

npHMep 4 

10 EHC- 1.2-(NP-rHCTaMHHHjf)maBejieBag KHCJioTa: fNf.N'-6HC-l"2-f 1 H-HMHAa30ji-4-

HJlbTHJllSTaHAHaMHA) fcoeAHHeHHe l-) 

K pacTBOpy 7,3 r (0,05 MOJib) AKSTHJIOBOTO 3(j)Hpa maBejieBofi KHCJIOTH B 35 MA 

H3oaMHjioBoro cnnpTa npnSaBjiHioT 12,2 r (0,11 MOJib) rncTaMHHa H KHHHTKT B 

TeneHHe 4 H. nojiHOTy npoTeKaHHa peaKHHH KOHTpojinpyioT MCTOAOM TCX HJIH 

15 3jieKTpo<J)ope3a. PeaKUHOHHyio cMecb ocTaBJiaioT Ha 16 H npn +4°C. OcaAOK 

OTAejiaiOT, npoMbiBaioT H30np0nHA0BbiM cnnpTOM, cymaT. BBIXOA 10 r (72%). Rf 0,55 

(1). E+55 MM. T.nji. 235-236°C. CneKTp 'H-JIMP (£MCO): 8, M.A.: 2,66-2,72 (T, 4H, p-

CH2-HA), 3,33-3,41 (M, 4H, a-CH2-HA), 6,81 (c, 2H, 5-CH-Im), 7,54 (c, 2H, 2-CH-

Im), 8,78-8,84 (T, 2H, NH-CO). CneKTp HK-Oypbe (B Ta6AHne KBr, v, CM"1): 1651 (v 

20 C=0 aMHA I), 1566 (8 NH aMHA II), 1425 (-CH^-CO-). HaftAeHO, %: C 52,24, H 5,51, 

N 29,97. Ci2Hi6N602. BbiHHCAeHO, %: C 52,17, H 5,84, N 30,42. 

npHMep 5 

EHC-1.3-fN^-rHCTaMHHHjf)H3o6TajieBaa KHCJioTa fcoeAHHeHHe 6) 

B 30 MA AHMeTHJitJiopaMHAa pacTBopaioT 5 r (30 MMOJib) H30(j)TajieB0H KHCJIOTBI 

25 H 7,93 r (69 MMOJib) N-rHApoKcncyKHHHHMHAa. K noAyneHHOMy pacTBopy, 

0XAa)KAeHH0My no 5°C, npnSaBjiaioT oxjiaKAeHHHH pacTBop 14,24 r (69 MMOJib) 

N,N'-AHHHKJI0reKCHAKap60AHHMHAa B 10 MA AHMeTHA(J)0paMHA3, peaKHHOHHyiO 

cMecb ocTaBjiaioT Ha HOHb npn 5°C. MoneBHHy OTACJIKIOT, npoMbiBaioT 15 MA 

AHMeTHA(J)opMaMHAa H cymaT. HcxoAa H3 Maccbi nojiyneHHOH MoneBHHbi, BbixoA 

30 peaKUHH CHHTaiOT paBHbIM 80%. PaCTBOp N-rHApOKCHCyKHHHHMHAHOrO AH3(J)Hpa 

H30(|)TaAeB0H KHCJIOTM oxna>KAaiOT AO 5°C, nocAe nero K HeMy nopuHJiMH npHAHBaiOT 

pacnAaB 6,84 r (61,6 MMOAb) rncTaMHHa. PeaKHHOHHyiO cMecb ocTaBjiaioT Ha 2 H. 
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PacTBopHTejib yaarwioT B BaKyyMe. OcTaTOK, npeacTaBJiHiomHH CO6OH Hcejrroe Macjio, 

pacTBopHioT B 120 MJI BOflti H nponycKaiOT nepe3 KOJiOHKy c Amberlite IRA-96 

(27x115). OpaKUHH, coflep^amHe npoayKT, oSbeflHHaioT. BbinaBiiiHe KpHCTajuibi 

neneBoro npojiyKTa OTflejunoT. nojiyneHHbiH TexHHnecKHH npoayKT 

5 nepeKpHCTajuiH30BbiBaK)T H3 CMecn 35 MJI H30np0naH0Jia c 10 MJI BO^BI. KpHCTajuibi 

npoflyicra (|>HjibTpyiOT, npoMbiBaioT BOAOH (3X30 MJI) H H30np0naH0Ji0M (2x13 MJI), 

cymaT. nojiynaioT nejieBOH npo^yKT B BH^e 6ejibix KpHCTajuioB. BBIXOA 1,55 r (18%, 

CHHTaa Ha rncTaMHH, HJIH 14% - Ha K30(|)TajieByfo KHCJiOTy). Rf 0,42 (1). T.nji. 218-

219°C. E+40 MM. Macc-cneKTp: [M+l]+ 353. CneKTp 'H-.HMP: (300 MIX ,H,MCO-d6): 

10 5, M.a.: 2,74-2.79 (T, 4H, p-CH2-Ha), 3,46-3,52 (T, 4H, a-CH2-Ha), 6,81 (c, 2H, 5-CH-

Im), 7,52-7,56 (M, 3H, ArH+2-CH-Im), 7,92-7,95 (a, 2H, ArH), 8,28 (c, 1H, ArH), 8,65 

(mHp.c, 2H, -C(O)-NH-), 11,80 (iimp.c, 2H, -NH-). B3)KX B ycjiOBHax B, 

HHflHBHAyaJIbHblH nHK, BpeMJI BblXOfla 12,5 MHH. 

npHMep 6 

15 EHC-1 .S-rN^-rHCTaMHHHJilrjivTapoBaa KHCJioTa: nsr,N'-6HC-r2-(lH-HMHja3on-4-

HjibTHJilneHTaHAHaMHj') (coejHHeHHe 11) 

K pacTBopy 13,2 r (0,10 MOJIB) rjiyTapoBoft KHCJIOTBI B 50 MJI MeTaHOJia npn 

oxjiaacaeHHH H nepeMeiiiHBaHHH nopunaMH flo6aBjiaioT 8 MJI PCI3. PacTBopHTejib H3 

peaKUHOHHOH CMecn ynajiaroT B BaKyyMe. nojiyneHHbiH OcTaTOK neperoHaroT B 

20 BaKyyMe. nojiynaioT 14,7 r (92%) ^HMeTHjiOBoro 3(J)Hpa rjiyTapoBoft KHCJIOTBI C T.KHn. 

110-112°C. 

K 20 MJI H30np0nHJi0B0r0 cnnpTa npnjiHBaiOT 7,5 MJI rnzi:pa3HHrHflpaTa, 

HarpeBaioT ao KHneHHH H no KanjiKM ao6aBJiaioT 8 r (0,05 MOJIB) ziHMeTHJioBoro 3<|)Hpa 

rjiyTapoBoR KHCJIOTBI, peaKHHOHHyiO CMCCB ocTaBJiaioT npn +20°C Ha 16 H. 

25 BbinaBUiHH B oca^oK npo^yKT oxqejiaioT, npoMbiBaioT H30np0nHji0BbiM cnnpTOM. 

CymaT. nojiynaioT 7,3 r (91%) OTrH.npa3H.ua rjiyTapoBoft KHCJIOTBI C T.nji. 210-212°C. 

K pacTBopy 1,61 r (0,010 MOJib) ^HrHapa3Hfla rjiyTapoBon KHCJIOTBI B CMCCH 20 r 

jib.ua c 2,5 MJI COJIHHOH KHCJIOTBI H 10 MJI npeflBapHTejibHO oxjiaacfleHHoro 

xjiopo^opMa npH nepeMeniHBaHHH nopiinaMH npnGaBJiaiOT 1,45 r (0,021 MOJib) 

30 HHTpHTa HaTpHH. CjIOH XJIOpO(|)OpMa OTAejiaiOT, npoMbiBaioT 10 MJI OXJia^CfleHHOH AO 

+4°C BO^bi H npnjiHBaiOT K oxjiaacfleHHOMy pacTBopy 2,6 r (0,023 MOJIB) rncTaMHHa B 

5 MJI H3onponaHQjia. PeaKimoHHyio cMecb ocraBjiaioT npn +20°C Ha 2 1, 3aTeM 
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pacTBopHTejit ynajiHKyr B BaKyyMe. riojiyHeHHbiH OcTaTOK pacTBopaioT B 20 MJI BOABI H 

nponycKaioT nepe3 K0Ji0HKy c 50 MJI HOHOOGMCHHOH CMOJIBI KY-2-20 B H+-(J)opMe. 

CMOJiy npoMBiBaiOT 0,5%-HBIM pacTBopoM aMMHaKa, coSnpaa (J)paKUHH npoAytcra, He 

coaep>Kamero racTaMHH. 3jnoaTBi oQBeAHHaioT, pacTBopHTejiB yuajiHioT B BaKyyMe, 

5 nojiyneHHbiH OcTaTOK nepeKpHCTajuiH30BBiBai0T H3 2 MJI H3onponaHona, cymaT. 

nojiynaioT 1,8 r (55%). Rf 0,42 (1). E+49 MM. T.nji. 166-168°C. CneKTp 'H-5IMP 

(D20): 5, M.A.: 1,73-1,78 (M, 2H, (3-CH2-Glt), 2,10-2,15 (T, 4H, o-CH2-Glt), 2,78-2,82 

(T, 4H, p-CH2-HA), 3,43-3,48 (T, 4H, a-CH2-HA), 6,94 (c, 2H, 5-CH-Im), 7,69 (c, 2H, 

2-CH-Im). CneKTp HK-<DypBe (B Ta6jiHiie KBr, v, CM'1): 1651 (v C=0 aMHA I), 1580 (8 

10 NH aMHA II), 1425 (-CH2-CO-). HaiiAeHO, %: C 56,40, H 6,86, N 26,31. Ci5H22N602. 

BBiHHCJieHO, %: C 56,59, H 6,96, N 26,40. 

npHMep 7 

EHC- 1,5-nS^-rHCTaMHHHjf)anHnHHOBa3 KHCJioTa; (N.N'-6HC-r2-f 1 H-HMHiia30Ji-4-

HJibTHJilreKcaHUHaMHii) (coenHHeHHe 12) 

15 K pacTBopy 7,40 r (0,05 MOJIB) aannHHOBOH KHCJIOTBI B 25 MJI MeTaHOJia npn 

oxjia)KAeHHH no KanjiaM AoSaBJiaioT 4 MJI TpexxjiopncToro 4>oc(J)opa. PacTBopHTejiB H3 

peaKUHOHHOH CMecn y^aJiaioT B BaKyyMe, nojiyneHHBiH OcTaTOK neperoHaioT B 

BaKyyMe. nojiynaioT 7,5 r (86%) AHMeTHjioBoro 3(J)Hpa aAHnnHOBOH KHCJIOTBI, T.KHn. 

115-117°C. 
20 K CMecn 20 MJI H3onponponHjioBoro cnnpTa H 5 MJI rHApa3HHrHApaTa, HarpeTOH 

AO KHneHHa, no KanjiaM npnSaBJiaioT 7,5 r (0,04 MOJIB) AHMeTHjioBoro scjwpa 

aAHnHH0B0ft KHCJIOTBI, peaKHHOHHyiO CMecB ocTaBjiaioT npn +20° Ha 16 H. BtinaBiHHH 

B ocaAOK npoAyKT OTAejiaK>T, npoMBiBaioT H3onponHjroBBiM cnnpTOM, cymaT. 

nojiynaioT 6,2 r (83%) AnrHApa3HAa aAHnnHOBOH KHCJIOTBI C T.nji. 182-182,5°C. 

25 K pacTBopy 2,2 r (0,013 MOJIB) AHrHApa3HAa aAHnnHOBOH KHCJIOTBI B CMCCH 30 r 

ABAa C 3 MA COJiaHOH KHCAOTBI H 15 MA OXJia>KAeHHOrO XJIOpO(|)OpMa npH 

nepeMemHBaHHH nocTeneHHO nopunaMH npncBinaioT 1,8 r (0,026 MOAB) HHTpHTa 

HaTpHH. CAOH xjiopo^opMa OTAeAaraT, npoMBiBaioT 10 MA oxAaacAeHHofi AO +4°C 

BOAM H npHAHBaiOT K 0XJia>KAeHH0My pacTBopy 3 r (0,027 MOAB) rncTaMHHa B 8 MJI 

30 H30np0naH0Aa. noAHOTy npoTeKaHHa peaiujHH KOHTpoAHpyioT MeTOAOM TCX HAH 

3JieKTpo(|)ope3a. PeaKHHOHHyiO CMecB 0CTaBAaK)T Ha 24 H npn +4°C, ocaAOK OTAejiaroT, 

npoMBiBaioT H3onponHAQBBiM cnnpTOM, nepeKpHCTanjiH30BBiBaiOT H3 BOABI, cymaT. 
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nojiynaioT 2,8 r (65%). Rf 0,48 (1). E+45 MM. T.nji. 184-186°C. [M+H]+ 332,92. 

CneKTp 'H-5IMP (D2O): 8, M.A.: 1,37-1,41 (M, 4H, (3-CH2-Adip), 2,11-2,15 (M, 4H, a-

CH2-Adip), 2,74-2,78 (T, 4H, p-CH2-HA), 3,40-3,44 (T, 4H, a-CH2-HA), 6,88 (c, 2H, 

5-CH-Im), 7,63 (c, 2H, 2-CH-Im). Cneiap HK-Oypte (B Ta6jnme KBr, v, CM'1): 1646 

5 (v C=0 aMHfl I), 1581 (8 NH 3MHA II), 1425 (-CH2-CO-). Ha&ieHO, %: C 57,45, H 

7,15, N 24,97. CI6H24N602. BBPmcjieHO, %: C 57,81, H 7,28, N 25,28. 

B cooTBeTCTBHH c BBimeyKa3aHHOH MeTO^HKOH nojiynenBi cjienyromne 

coeOTHeHHa: 

HoMep 

COeflHHeHHil 
CTpyKTypHaa (JiopMyjia OH3HK0-XHMHHeCKHe flaHHBie 

Coe^HHeHHe 

8 errors 

Macc-cneKTp: [M+l]+=353. 

B3)KX: B ycjioBHflx B, 

HHOTBHflyantBHBIH nHK, BpeMH 

BBixojia 16,1 MHH. CneKTp 
lH-flMP (400 MTn, mco-

de): 8, M.A: 1,63-1,75 (2H, M, 

CH2), 1,96-2,11 (4H, T, 

J=7,46, 2CH2), 3,06-3,16 

(4H, T, J=6,97, CH2), 3,35-

3,46 (4H, m, J 1=6,61, 

J2=6,l 1, CH2), 7,66-7,74 

(2H, a, J=3,18, Ar), 7,66-7,74 

(2H, a, J=3,18, Ar), 7,9-8,0 

(2H, M, NH). 
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)KX/MC, HHOTBH^yaJItHSIH 

nHK, BpeMa yaep>KHBaHHa 0,3 

MHH [M+H]+=319. B3>KX B 

yCJIOBHaX A, 

HHflHBHflyaJIbHtffl nHK, BpeMa 

yAepacHBaHHa 4,12 MHH. 

CneKTp 'H-JIMP (400,13 

MIX ^MCO-d6, 8, M.a., 

J/Tn): 1,69 (neHT., 2H, 

CH2C^CH2, J=7,3 ru), 2,01 

(T, 4H, CHJCUICHJ, J=7,3 

Tu), 2,73 (T, 4H, CC^CH2N, 

J-7,5 Hi), 3,31 (KB., 4H, 

CCHaC^N, J=7,5 Tn), 6,87 

(c, 4H, C//NJ, 8,00 (uiHp.T, 

2H, N/7). 

ripHMep 8 

EHC-1 ,4-fNp-rHCTaMHHHjf)aHTapHaa KHCJioTa; (N,N'-6HC-r2-(lH-HMHaa3QJi-4-

HJI^3THJl1 QvTaHJHaMH(coeaHHeHHe 3) 

K pacTBopy 0,10 r (0,9 MMOJIE.) rncTaMHHa B 3 MJI H3onponHjioBoro cnnpTa 

5 npHSaBJiaioT 0,15 r (0,78 MMOJIB) cyKiiHHHMHflorHCTaMHHa H HarpeBaioT ao KHneHHa B 

TeneHHe 2,5-3 H. IIojiHOTy npoTeKaHHa peaKHHH KOHTpojinpyioT MCTOAOM TCX HJIH 

3JieKTpo(|)ope3a. 3aTeM peaKunoHHyio Maccy oxjia)KaaioT ao KOMHaTHOH TeMneparypBi 

H ocTaBJiaioT Ha 26 H npn +4°C. llponyKT oTaejiaioT, npoMBiBaioT H30np0nHJi0BbiM 

cnHpTOM, cymaT. Bwxoa 0,20 r (81%). Rf 0,44 (1). E+51 MM. T.nji. 231°C. [M]+ 

10 304,12. CneKTp 'H-5IMP (D20): 8, M.a: 2,48 (c, 4H, CH2-Suc), 2,80-2,84 (T, 4H, p-

CH2-HA), 3,44-3,48 (T, 4H, a-CH2-HA), 6,97 (c, 2H, 5-CH-Im), 7,78 (c, 2H, 2-CH-

Im). CneKTp HK-Oypte (B Ta6jiHije KBr, v, CM*1): 1634 (v C=0 aMHfl I), 1583 (8 NH 

aMHji II), 1429 f-CH^-CO-V HafiaeHo, %: C 6,57, N 27,18. Ci4H2oN602. BBIHHCJICHO, 

%: C 55,25, H 6,62, N 27,61. 
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ripHMep 9 

EHC- 1.5-fN-3THnaMHH0-2-6eH3HMHjia30jmji'')rjivTap0Ba3 KHCnoTa: (N.N'-6HC-[2-

(lH-6eH3HMHaa3on-2-HJi')3THitlneHTaHjHaMHii>) (coejHHeHHe 7) 

K pacTBopy 8 r (0,06 MOJIB) rjiyTapoBoft KHCJIOTBI B 500MJI 6e3B0,HH0r0 

5 TeTpara/ipo(|)ypaHa npnSaBjiaiOT 23,4 r (0,145 MOJIB) Kap60HHji,HHHMHaa30Jia, 

nepeMeniHBaioT 2 H. 3aTeM K peaKUHOHHOH CMCCH ao6aBJiaiOT 21,6 r (0,133 MOJIB) 

6eH3HMH,na30JiHJi 3THJiaMHH. nojiyneHHBiH pacTBop nepeMeniHBaioT 3H H ocTaBjiaioT 

npH KOMHaTHOH TeMneparype. OcaaoK npojiyKTa OTflejiaiOT, npoMBiBaioT Boaon, 

cyinaT. noaynaioT 21 r (82,9%). Rf 0,21 (2). T.nji. 170-170,5°C. [M+l]+ 419. CneKTp 

10 CZJMCO): 5, M.a: 1,61-1,76 (M, 2H, CH2), 1,95-2,07 (T, 2H, CH2), 2,9-3,0 (T, 

4H, 2CH2), 3,45-3,55 (KB., 4H, 2CH2), 7,06-7,14 (M, 4H, Ar), 7,39-7,54 (M, 4H, Ar), 

7,98-8,08 (T, 2H, Ar), 11,6-12,7 (c, 2H, NH). B3)KX B ycjiOBHax E, HHflHBHayajiBH&iH 

nHK, BpeMa Btixoaa 26,6 MHH. 

B cooTBeTCTBHH c BbiineyKa3aHH0H MeToaHKon nojiyneHbi cjiejiyiomHe 

15 coeziHHeHHH: 

HoMep 

COeOTHeHHH 
CTpyKTypHaa 4>opMyjia ®H3HKO-XHMHHeCKHe flaHHbie 

CoeaHHeHHe 

9 

YvVwVy, 
ry o o SNM 

Macc-cneKTp: [M+l]+=453. 

CneKTp 'H-JIMP: (400 MTu, 

£MCO-d6): 5, M.a: 1,65-1,77 

(2H, M, CH2), 2,0-2,1 (2H, T, 

J=7,46, CH2), 3,16-3,26 (4H, 

T, J=6,97, 2CH2), 3,45-3,56 

(4H, KB., Jl=6,48, J2=5,87, 

2CH2), 7,35-7,44 (1H, M, Ar), 

7,44-7,52 (1H, M, Ar), 7,9-

7,96 (2H, a Ar, J=7,82), 7,9 

6-8,02 (2H, T, NH, J=5,5), 

8,02-8,07 (2H, a Ar, J=7,82). 

B35KX B ycjiOBHax E, 

HHflHBH^yaJIbHBIH nHK, BpeMa 

BBIXOfla 18,7 MHH. 
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HccjieuoBaHHe xejiaTHpvioiiieH cnocoSHPCTH onncbiBaeMbix COCZIHHCHHH 

ripejuiaraeMbie coejmHeHHH oSmen 4>opMynbi I, KaK noKa3ajm flajibHeHume 

HCCneaoBaHHH, 06jiaaai0T cn0C06H0CTbK> K K0MnjieKC006pa30BaHHK) HJIH 

xejiaTHpoBaHHio HOHOB MeTajuioB. OHH HMCIOT HCCKOJIBKO 4>yHKi(HOHajii)H&ix rpynn, 

cnoco6Hbix BbicTynaTb B pojiH ^oHopoB ajieKTpoHOB npH K0MnjieKC006pa30BaHHH, 

HanpHMep, KapSoKCHjibHaa rpynna, HMH.HO-, aMH^orpynnbi, H npeacTaBjiaioT CO6OH 

jinraH^H, cneuHfJ)HHecKH B3aHMozieHcTByiomHe c HOHaMH MeTajuioB, HanpHMep, c 

HOHaMH HHHKa, Men,H, >KeJie3a, Kajibmui, MarHHH. 

Ba>KHOH xapaKTepncTHKOH cnoco6HocTH Jinranqa K K0MnjieKC006pa30BaHHK) 

SBJIHIOTCa KOHCTaHTbl /IHCCOHHaUHH (pkn) HCCJie^yeMblX COe^HHeHHH B BOflHOM 

pacTBope. BejiHHHHbi pkn onpe^ejiHioT, Hcnojib3ya MeTOfl noTeHunoMeTpHHecKoro 

THTpOBaHHH. PaCHeT KOHCTaHT £HCCOUHaUHH npOBOflHT COrjiaCHO MeTOJiy 

UlBapueHSaxa [rpHHSepr A.A., "BBejieHHe B XHMHIO KOMnjieKCHbix coe^HHeHHH", 

H3A.4-e, Hcnp., JT., XHMM, 1971]. 

Memodu vH-nomeHuuoMemmmecKozo mumvoeaHim 

THTpoBaHHe npoBo^Hjiocb Ha ycTaHOBKe c Hcn0Jib30BaHHeM HOHOMepa 

jia6opaTopHoro rana H 120.1. Co3naHHaa rajibBaHHHecKaa aneHKa cocToana H3 /iByx 

3jieKTp0fl0B: HHZiHKaTopHoro cxeKjiHHHoro H xjiopcepeGpaHoro ajieKTpo^a cpaBHeHHH. 

3HaHeHHa pH onpeaejuuiHCb c TOHHOCTbJO ±0,2. 

Hcxo^Hbie 0,05 M pacTBOpbi cojien HOHOB MeTajuioB Mz+ roTOBHjiH H3 HHTpaTOB 

UHHKa (Zn(N03)2-6H20), KajibHHH (Ca(N03)2-4H20), cyjib^axa Mean (CuSC>4-5H20), 

xjiopnaa MarHHK (MgCl2-6H20) H COJIH Mopa ((NH4)2Fe(S04)2"6H20). 

CTaHflapTH3aUHK) HCXOflHblX pacTBopoB COJieH MZ+ npOH3BOJ!HJIH MeTOflaMH 

KOMnjieKCOHOMeTpHHecKoro THTpoBaHHa c TpHJiOHOM B (Mz+=Zn2+, Cu2+, Mg2+, Ca2+), 

cneKTpo4>OTOMeTpHHecKH npn 490 HM c noMombio o-(|)eHaHTpojiHHa (Mz+=Fe2+). 

TnnHHHaH MeTO^HKa onpeneneHHJi CTyneHnaTbix KOHCTaHT KHCJIOTHOH 

^HcconHaiiHH (ki,..., kn) pH-MeTpnnecKHM THTPOBHHCM no MeToay IllBapueH6axa 

HaBecKy nccjie^yeMoro coeziHHeHHJi (3-10"4 MOJib) pacTBopajiH B 15,0 MJI 0,5 M 

Bozmoro pacTBOpa KN03. nojiyneHHbiH 0,02 M pacTBop npn HHTCHCHBHOM 

nepeMeuiHBaHHH THTpoBajiH 0,05 M BOUHMM pacTBopoM NaOH HJIH HC1. 

OHKCHpOBajIH B Ka>KflOH TOHKe THTpOBaHHH KOJIHHeCTBO (V, MJl) H3paCXO^OBaHHOrO 

THTpaHTa H pH pacTBopa. Illar -nrrpoBaHHa cocTaBjuui 0,5 MJI, B6JIH3H TOHKH 
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3KBHBaneHTHOCTH - 0,2 MJI. THTpOBaHHe npOBOflHJIH flO 3HaneHHH pH paCTBOpa 11,0-

11,5. IIo KpHBoft THTpoBaima pH=f(a) onpeaejiajiH cooTBeTCTByioinee 3HatieHHio a=0,5 

H/HJIH a=l,5 3HaneHHe pH pacTBopa, a - KOJIHHCCTBO npnSaBJieHHbix r-3KBHBajieHTOB 

THTpaHTa B nepecneTe Ha 1 MOJIB THTpyeMoro BemecTBa. 

5 Pe3yjitTaTbi onpeziejieHHH KOHCTaHT KHCJIOTHOH flHccoimauHH [pkn] no MeToay 

lllBapueHSaxa HccjienyeMbix coezniHeHHH npeflCTaBjieHbi B TaSjinue 3. 

TaS^nua 3 

3HaneHHH pk HccJieayeMbix coeaHHemra B BOAHOM pacTBope, paccnHTaHHbie 

no MeTOiiy IIlBapueHSaxa (C 0,02 M, HOHH3H CHJia pacTBopa 0,5 (KNO3), 22°C) 

HoMep coezumeHHH pki pk2 

2 7,11(1) 11,27(2) 

3 6,88(1) 11,27(2) 

11 7,16(l) 11,89(2) 

12 7,13{1) 11,95(2) 

(1) - THTpOBaHHe BOflHblM 0,05 M paCTBOpOM HC1. 
(2) - THTpOBaHHe BOJIHBIM 0,05 M paCTBOpOM NaOH. 

C yneTOM TaKHX napaMeTpoB, KaK KOJIHHCCTBO HccjieayeMoro BemecTBa, 

Heo6xoflHMoro jim noTeHHHOMeTpHHecKoro THTpoBaHHS, MeTO^HKa ero npoBeaeHHH H 

pacneTa KOHCTaHT, nanSojiee noAxoziamHM, HH^opMaTHBHLiM H npocTbiM aBjiaeTCK 

10 MeToa BbeppyMa [rajiaKTHOHOB, M.A. HHCTSKOB, B.r. CeBacTbHHOB H zip., 

"CTyneHHaTbie KOHCTaHTbi ycTOHHHBOCTH KOMnjieKCOB 3JieMeHT0B III B rpynnbi H 

jiaHTaHOHAOB c aneTHjianeTOHOM B BOAHOM pacTBope H npoH3BezieHHJi pacTBopHMocTH 

HX TpnaueTHjiaHeTOHaTOB", >K. OH3. XHM., 2004, T. 78, N°9, c. 1596-1604]. 

MeToji 0CH0BHBaeTCH Ha npeacTaBJieHHH o cTyneHnaTocTH npouecca 

15 K0MnjieKC000pa30BaHH>i. niaBHbiM zionymeHHeM MeTOZja BbeppyMa xBMeTCx 

npeanojio>KeHHe 06 06pa30BaHHH TonbKo MOHOsmepHbix KOMnjieKCOB. CxeMaTHnecKH 

nponecc K0MnjieKC006pa30BaHHH MOHCHO onncaTb cjieziyioiiiHM 06pa30M: 

M+L~ML Kj=[ML]/[M][L] 

MLn.,+L~MLn K„=[MLn]/[MLn.\ ] [L] 

20 CorjiacHo MeToziy BbeppyMa HccjieayeMoe coenHHeHHe THTpyeTca ziBaaczibi 

pacTBopoM NaOH: B OTcyTCTBHe H B npHcyTCTBHH HOHa MeTaJiJia.- THTpOBaHHe 
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npOBOAKT npH BblCOKOH nOCTOHHHOH KOHHeHTpaUHH HHjIH(|)(|)epeHTHOrO 3JieKTpOJIHTa, 

oSecneHHBaiomeH nocToaHHyio Horoiyio cnjiy pacTBopa. 

3THX uejieR npHMenaiOT xoporno pacTBop HMbie conn, HanpHMep, HHTpaT 

KanHH. 3KcnepHMeHTajibHo HaxoAHT KOHueHTpanHOHHtie eryneHHaTbie KOHCTaHTbi 

5 ycTOHHHBOCTH (Kn). KpoMe Toro, BO3M0SCH0 nonyneHHe HH(J)opMauHH o cocTaBe 

o6pa3yiomHxcH KOMnjieKCOB, a HMCHHO - MaxcHMajisHO BO3MO>KHOM HHCJie 

npHcoe^HHaeMbix jiHranzjoB (n). 

TnnHHHaH MeTO^HKa onpeziejieHHJi CTyneHnaxbix KOHCTaHT yeroHHHBocTH 

KOMnjieKCOB pH-MeTpHnecKHM THTpoBaHHeM no MeTo^y BbeppyMa 

10 HaBecKy HCCjie^yeMoro coe/nmeHHa (3 * 10"4 MOJib) pacTBopsjiH B 14,0 MJI 0,5 M 

BOflHoro pacTBopa KNO3. ripn HHTeHCHBHOM nepeMeuiHBaHHH /joSaBjiajra 1,0 MJI 

(5-10"4 Monb) 0,05 M Bozmoro pacTBopa COJIH MZ+. HccjieaoBajm CHCTCMH C 

cooTHomeHHeM Mz+ K L 1:6. <E>HKCHpoBajiH 3HaneHHH pH pacTBopa npn COBMCCTHOM 

npHcyrcTBHH jinraH^a H HOHOB MeTajuia B pacTBope, THTpOBaHHe CMecn 

15 ocymecTBjiKJiH 0,05 M BOHHMM pacTBopoM NaOH B nmpoKOM HHTepBajie pH (no 

3HaneHHH pH 11,0-11,5). OHKCHpOBajiH B Ka^noft TOHKe THTpoBaHHa KOJIHHCCTBO 

H3paCXO^OBaHHOrO THTpaHTa (VNaOH, MJl) H pH pacTBopa. B MOMeHT o6pa30BaHHH 

ocaHKa, noMyTHeHHH pacTBopa HJIH H3MeHeHHH ero OKpacKH (|)HKCHpoBajiH 3HaneHHe 

pH, xapaKTep H3MeHeHiw H ooteM pacTBopa NaOH, nomejimero Ha THTpOBaHHe. Illar 

20 THTpoBaHHK paBeH 0,25 MJI. no KPHBOH BbeppyMa «=f(pA) npn KaacaoM noJiy-

HeJiOHHCjieHHOM 3HaneHHH (JjyHKUHH 06pa30BaHHa «=n-0,5 onpe^eJiajiH lgKn. 

B HacToamee BpeMa MeTOfl BbeppyMa nacTO npHMeHaeTca zuia H3yneHHH 

K0MnjieKC006pa30BaHHa. 3TOT MCTOA npejiycMaTpHBaeT onpezjejieHHe AByx 

napaMeTpoB - KonueHTpauHH CBoSoziHoro JinraHfla B paBHOBecHbix ycjioBHax - [L~] H 

25 4>yHKHHH 06pa30BaHH5i «, npeacTaBJiaiomeH CO6OH cpejuiee HHCJIO jinraHaoB, 

BxonaiHHX B KOMnjieKC. TaK, B JIIOGOH MOMCHT THTpoBaHHa, HcnoJib3ya 

SKcnepHMeHTanbHbie ^aHHbie, MOKHO paccnHTaTb [L*] (a HMCHHO, -lg[L']=pA) H no 

ypaBHeHHio (1) - n. Kor,na JinraHH HMeeT HecKOJibKo ziHccoHHHpyiomHx rpynn, TO B 

ypaBHeHHH (1) KL cooTBeTCTByeT 3HaneHHio KOHCTaHTbi flHcconnauHH, HMeiomen 

30 HanSojibmee 3HaneHHe pk. 

H3 nocTpoeHHOH KPHBOH BbeppyMa (KPHBOH 06pa30BaHHa) «=f(pA) no 

ypaBHeHHio (2) npn KaamoM nojiy-HejiOHHejieHHOM 3HaneHHH 4>YHKHHH 06pa30BaHHa 
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«=n-0,5 Haxozyrr Kn. TaKHM 06pa30M, CTyneiiHaTaa KOHCTama YCTOHMKBOCTH 6y^eT 

paBHa o6paTHoK KOHueHTpauHH CBoSo/iHoro JiHraHaa B TOHKe n =n-0,5. 

CooTBeTCTBeHHO, neM 6oji&uie 3HaneHne Kn, TeM Sonee ycTOHHHBbiM aBjiaeTCa 

KOMnaeKCHoe coeztHHeHHe (xejiaT). 

. cL [L~] (10-"H + KL)-CS,OH-vSH"-KL-n1. 
cMi+ 10-PH • nMz+ 

5 

K^ = tpj P> 

rae CL~ H CMJ+ - oonurie KOHueHTpauHH npHcyrcTByiomHX B pacTBope jinraHfla H 

MeTaiuia, MOJIB/JI; 

[L"] - KOHueHTpaiina CBOSOJIHLIX HOHOB jraraHfla, MOJIB/JI; 

10 KL - KOHCTaHTa KHCJIOTHOH JJHCCOUHailHH jinraHfla; 
/-* 0 

NaOH - o6l»eM pacTBopa NaOH (^NaOH, MOJIB/Jl) B JTK)6OH MOMeHT THTpOBaHHe, 

AoSaBjieHHbiH K THTpyeMOH CMecn Mz+ H L, JI; 

nL, nM2+ - KOJiH^ecTBO BemecTBa jinraH^a H COJIH MZ+ B THTpyeMOM pacTBope, 

MOJib. 

15 HanzieHHBie no MeToay BbeppyMa 3HaneHHa IgKi jyia KOMnjieKCOB Hccjie^yeMbix 

coeflHHeHHH c HOHaMH flByxBaneHTHbix MeTamioB, npe^CTaBjieHbi B TaGjinnax 4, 5. 

Bbi6op cooTHomeHHa Mz+ K L, paBHoro 1:6, oSycjioBJieH HajiHHHeM .qaHHbix o 

MaKCHMaJIbHO B03M05KH0M KOOp^HHaHHOHHOM HHCJie .ZJJia Zn(II) H Fe(II), paBHOM 

rnecTH, H ;UIH Cu(II) - paBHOM neTbipeM [Claudia A. Blindauer, M. Tahir Razi, Simon 

20 Parsons, Peter J. Sadler, Polyhedron, 2006, v. 25, p. 513-520]. 
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Ta6jinua 4 

IlepBaH KOHCTaHTa yCTOHHHBOCTH KOMnjieKCOB cocTaBa 1:1 HccjieayeMbix 

coeflHHeHHH c HOHaMH AByxBajieHTHbix MeTajuioB - lgKi, HattfleHHbie no 

MeToay BbeppyMa (BOAHWH pacTBop, CL=0,02 M, cooTHonieHHe Mz+ KL 1:6, 

HOHHan CHjia 0,5 (KNO3), 22°C) 

HoMep 

coeflH 

HeHHK 

TTepBaa KOHCTaHTa ycTOHHHBOCTH KOMnjieKCOB cocTaBa 1:1 

HCCjiejiyeMbix coeflHHeHHH c HonaMH AByxBajieHTHbix MeTajuioB - lgKi 
HoMep 

coeflH 

HeHHK Zn(II) Cu(II) Fe(II) Fe(III) Mg(II) Ca(II) 

2 4,84 4,17 5,08 5,29 2,59 2,06 

3 5,40 5,32 5,95 6,59 4,36 4,57 

11 5,05 4,39 6,27 6,60 2,82 «<0,5 

12 5,46 4,62 6,40 6,10 3,72 3,60 

Ta6jiHua 5 

CTyneHnaTbie KOHCTaHTbi ycTOHHHBOCTH KOMnjieKCOB cocTaBa 1:1 

HccneayeMbix coeflHHeHHH c HOHaMH unHKa, Han/ieHHbie no Mexoay BbeppyMa 

(BOAHbiH pacTBop, CL=0,02 M, cooTHomeHHe Mz+ KL 1:6, HOHHan CHjia 

pacTBopa 0,5 (KNO3), 22°C) 

HoMep 
CTyneHnaTbie KOHCTaHTbi yCTOHHHBOCTH KOMnjieKCOB cocTaBa 1:1 

HCCJieUyeMblX COeflHHCHHH C HOHaMH IIHHKa 

COeflHHCHHH riepBaa KOHCTaHTa 
yCTOHHHBOCTH, lgK] 

BTOpaa KOHCTaHTa 
yCTOHHHBOCTH, lgK.2 

TpeTbs KOHCTaHTa 
yCTOHHHBOCTH, lgK.3 

1 4,52 4,21 3,75 

2 4,84 4,50 2,60 

3 5,40 5,05 3,80 

6 5,62 5,15 4,04 

8 6,25 5,80 5,05 

10 5,50 5,24 4,48 

11 5,05 4,70 2,87 

12 5,46 5,03 3,38 
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TaKHM c>6pa30M, npoBeaeHHbie HccjieaoBaHHH noKa3ajiH, HTO HcnbrraHHtie 

COeflHHeHHH - npOH3BOHHbie SncaMHflOB ,aHKap60H0BMX KHCJIOT, 3BJLHIOTCH 

3(J)(|)eKTHBHbIMH K0MnJieKC006pa30BaTejIHMH, flJIfl 6oJII.niHHCTBa H3 KOTOpblX HattfleHBI 

BBicoKHe 3HaneHHH lgKi>5 no OTHOIUCHHIO K HOHaM nepexo^HBix MeTajuioB. ripn STOM 

5 Ha6jnoAaeTCH HCCKOJIBKO noBtiuieHHaK KOMnjieKcoo6pa3yiomaji cnoco6HocTb 

npe&JiaraeMbix coeOTHeHHft oSmeft (jaopMyjibi I no OTHomeHHio K HOHaM Hcejie3a. 
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OOPMYJIA H30BPETEHHH 

1. ripOH3BOJIHbie SHCaMH^OB AHKap60H0BbIX KHCJIOT o6meH 4)OpMyjIbI I: 

R1 

5 

B KOTOpOH 

Ri npejicTaBjiHeT CO6OH 5-HJieHHyio HeHacbimeHHyio reTepoiiHKJiHHecKyio 

rpynny, co/jep>fcaiiiyfo OT 1 ® 2 reTepoaTOMOB, BbiSpaHHbix H3 N H/HJIH S, 

Heo6a3aTejibHO KOH^eHCHpoBaHHyio c 6-HJICHHOH HeHacbimeHHOH UHKHHHCCKOH 

rpynnon; 

R2 npeflCTaBJiaeT CO6OH rpynny -C(0)-R3-C(0)-, me R3 npexiCTaBJweT CO6OH 

10 rpynny -(CH2)n-, Heo6a3aTejibHo 3aMemeHHyio OAHHM HJIH asyMH C1-C6 ajiKHJiaMH, 

HJIH (JieHHJI, 

n npeflCTaBJiaeT CO6OH uejioe HHCJIO OT 0 HO 4; 

HJIH HX (J)apMaueBTHHecKH npneMjieMbie COJIH, 

npn ycjioBHH, HTO coe^HHeHHe He ABjiaeTca coezmHeHHeM, B KOTOPOM: 

H 

15 Ri npeACTaBJiaeT CO6OH 

(CH2)3-C(0)-; HJIH 

N H R2 npejiCTaBJiaeT CO6OH rpynny -C(O)-

COeZIHHeHHeM, B KOTOpOM 

H 

Ri npeflCTaBjiaeT CO6OH '•* H R2 npencTaBjiaeT CO6OH rpynny -C(O)-

(CH2)4-C(0)-. 

20 2. CoeflHHeHHe no n.l, rje 

Ri npeACTaBJiaeT CO6OH rpynny, BbiSpaHHyio H3: 

H H H 
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R.2 npeflCTaBjiaeT CO6OH rpynny, BBi6paHHyio H3 -C(0)-(CH2)O-C(0)-, -C(O)-

(CH2)I-C(0)-, -C(0)-(CH2)2-C(0)-, -C(0)-(CH2)3-C(0)-, -C(0)-(CH2)4-C(0)-, -C(O)-

CH2-CH(CH3)-CH2-C(0)-, -C(0)-CH2-C(CH3)2-CH2-C(0)-, HJIH rpynny 
O 

O O f O , O 

3. ripOH3BOflHBie SucaMHHOB AHKap60H0BbIX KHCJIOT oSlHeH (J)OpMyjIBI I: 

B KOTOpOH 

Ri npezicTaBJiaeT CO6OH 5-HJieHHyio HeHacbimeHHyio reTepoiiHKJiHHecKyio 

rpynny, conep/Kamyio OT 1 ao 2 reTepoaTOMOB, Bbi6paHHbix H3 N H/HJIH S, 

10 Heo6a3aTejibHO KOH^eHCHpoBaHHyio c 6-njieHHOH HeHacbimeHHOH UHKJIHH6CKOH 

rpynnon; 

R2 npe^CTaBJiaeT CO6OH rpynny -C(0)-R3-C(0)-, rae R3 npe^CTaBJiaeT CO6OH 

rpynny -(CH2V, Heo6a3aTejibHO 3aMemeHHyio O/IHHM HJIH ^ByMa C1-C6 ajiKHnaMH, 

HJIH (])eHHJI, 

15 n npeflCTaBjiaeT CO6OH iiejioe HHCJIO OT 0 ao 4; 

HJIH HX cJiapManeBTHnecKH npneMjieMbie COJIH, 

o6jiaflaiomHe cn0C06H0CTbi0 xejiarapoBaTb HOHBI MeTajuioB. 

4. llp0H3B0AHbie GncaMHjioB ,HHKap60H0BMx KHCJIOT no n.3, cnoco6Hwe 

xejiarapoBaTb HOHBI Zn, Cu, Fe, Mg, Ca. 

20 5. JleKapcTBeHHoe cpe^cTBo AJIJI npo^HjiaKTHKH H/HJIH jieneHHH BHpycHBix 

3a6ojieBaHHH, npeztcTaBjuiioinee CO6OH coe^HHeHHe oGmeft 4>opMyjibi I: 

'NH NH 
k1 

B KOTOpOH 
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Ri ripeACTaBJiJieT CO6OH 5-HJieHHyio HeHacbimeHHyio reTepoiiHKjiHHecKyio 

rpynny, coAepacamyio OT 1 AO 2 reTepoaTOMOB, BtiSpaHHbix H3 N H/HJIH S, 

Heo6H3aTejibHO KOHAeHcnpoBaHHyio c 6-HJICHHOH HeHacbimeHHOH HHKAHHCCKOH 

rpynnon; 

5 R2 npeACTaBji^eT CO6OH rpynny -C(0)-R3-C(0)-, r^e R3 npeACTaBjweT COSOH 

rpynny -(CH2)n-, Heo6a3aTejn.HO 3aMemeHHyio OAHHM HJIH AByMa C1-C6 ajiKHAaMH, 

HAH 4>eHHA, 

n npeACTaBAHeT CO6OH nejioe HHCAO OT 0 AO 4; 

HJIH ero 4>apMaueBTHHecKH npneMJieMbie COJIH. 

10 6. JleKapcTBeHHoe cpeACTBO no n.5, rAe BnpycHoe 3a6ojieBaHHe Bt>i3BaH0 

BHpycoM renaTHTa C, BHpycoM nannjuiOMbi nejiOBeKa, BHH HJIH OHKoreHHbiMH PHK 

BHpycaMH, TaKHMH KaK BHpyc JieHKeMHH. 

7. JleKapcTBeHHoe cpeACTBO AJW npocJwjiaKTHKH H/HAH jieneHHa 

cepAeHHOcocyAHCTbix 3a6oAeBaHHH, npeACTaBJiaiomee COOOH coeAHHeHHe o6meM 

15 <J)opMyAbi I: 

NH NH 

B KOTOpOH 

Ri npeACTaBAaeT CO6OH 5-HAeHHyio HeHacbimeHHyio rexepouHKjiHHecKyio 

rpynny, coAep)Kamyio OT 1 AO 2 reTepoaTOMOB, BBiSpaHHbix H3 N H/HAH S, 

20 Heo0H3aTeAbHO KOHAeHCHpoBaHHyio c 6-HACHHOH HeHacbimeHHOH UHKUHHCCKOH 

rpynnon; 

R2 npeACTaBjiaeT COSOH rpynny -C(0)-R3-C(0)-, rAe R3 npeACTaBjiaeT CO6OH 

rpynny -(CH2)n-, Heo6a3aTejibHO 3aMemeHHyio OAHHM HJIH AByMH C1-C6 ajiKHJiaMH, 

HAH (|)eHHA, 

25 n npeACTaBAaeT CO6OH nejioe HHCAO OT 0 AO 4; 

HJIH ero 4>apMaHeBTHHecKH npneMJieMbie COAH. 

8. JleKapcTBeHHoe CpeACTBO no n.7, rAe cepAeHHOcocyAncTbie 3a6oAeBaHHH 

BbI3BaHbI KapAHOTOKCHHHOCTbK) UHTOCTaTHKOB, OTAOvKeHHeM XOAeCTepHHa, 

noBbimeHHWM KPOBHHMM AaBJieHHeM. 

30 9. JleKapcTBeHHoe cpeACTBO, o6jiaAaiomee aHTHOKCHAaHTHbiM ACHCTBHCM 

npeACTaBJwiomee CO6OH oomen (jjopMyAbi I: 
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-R2. 
'NH NH 

9 

B KOTOpOH 

Ri npencTaBJiaex COSOH 5-HJieHHyio HeHacbimeHHyio reTepoimiuiHHecKyio 

rpynny, conep"/Kamyrc> OT 1 AO 2 reTepoaTOMOB, Bbi6paHHbix H3 N H/HJIH S, 

5 Heo6s3aTenbHO KonzieHCHpoBaHHyio c 6-HJICHHOH HeHacbimeHHOH UHKjiHHecKOH 

rpynnon; 

R2 npeacTaBJiaeT coSon rpynny -C(0)-R3-C(0)-, me R3 npeflcraBJiaeT CO6OH 

rpynny -(CH2)n-, Heo6a3aTejibHO 3aMemeHHyio OAHHM HJIH flByMa C1-C6 anKHJiaMH, 

HJIH 4>eHHJI, 

10 n npeacTaBJiaeT CO6OH nejioe HHCJIO OT 0 AO 4; 

HJIH ero <J>apMaueBTHHecKH npneMJieMbie COJIH, 

10. JleKapcTBeHHoe CpeACTBO no n.9 jsjm npo(])HJiaKTHKH H/HJIH JieneHHa 

3a6oJieBaHHH, CBH3aHHbIX C MeTanJI03aBHCHMbIMH peaKIIHJIMH CB060AH0paAHKajIbH0r0 

OKHCJieHHfl. 

15 11. JleKapcTBeHHoe cpeacTBO no n.9 HJIH 10, me 3a6ojieBaHHH, CBJoamibie c 

MeTajino3aBHCHMbiMH peaKUHHMH cBo6o,QHopazjHKajibHoro OKHCJICHM, npeacTaBjiaioT 

CO6OH repOHTOJioranecKHe 3a6ojieBariHa, TaKHe KaK KaTapaKTa, 3a6ojieBaHM ceTnaTKH, 

nHrMeHTaiiHH KOHCH; nocneacTBHH HHcyjibTa; aTepociciepo3; BOcnajiHTejibHbie 

3a6ojieBaHHH, TaKHe KaK ocreoapTpHT, peBMaTOHflHbiH apTpHT. 

20 12. JleKapcTBeHHoe CpeACTBO fljw npo(])HJiaKTHKH H/HJIH JieneHHfl zmaGeTa H ero 

cocyancTbix ocjioKHeHHH, npencTaBJwiomee COGOH coe^HHeHHe o6meH (fjopMyjibi I: 

.R? ^Ri 

B KOTOpOH 

Ri npeflCTaBjiaeT CO6OH 5-HJieHHyio HeHacbimeHHyio reTepoiiHKJiHHecKyio 

25 rpynny, conepacamyio OT 1 HO 2 reTepoaTOMOB, Bbi6paHHbix H3 N H/HJIH S, 

Heo6a3aTejibHO KOHfleHcnpoBaHHyio c 6-HJICHHOH HeHacbimeHHOH UHKJIHHCCKOH 

rpynnoft; 

R2 npe^cTaBJi^eT COSOH rpynny -C(0)-R3-C(0)-, r^e R3 npe^cTaBJiareT COSOH 

rpynny -(CH2)n-, Heo6a3aTejibHO 3aMemeHHyio OAHHM HJIH /iByMa C1-C6 ajiKHJiaMH, 

30 HJIH (J)eHHJI, 

n npencTaBJweT CO6OH uejioe HHCJIO OT 0 ao 4; 
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HJIH ero <J)apMaueBTHHecKH npneMJieMbie COJIH. 

13. JleKapcTBeHHoe cpeACTBO RIM npo(J)HjiaKTHKH H/HJIH JieneHHK 

HenpoflereHeparaBHtix 3a6ojieBaHHH, npeflCTaBjunoinee CO6OH coeOTHenne no o6men 

4)opMyjibi I: 

R, ^R2. 

BKOTOpOH 

Ri npeacTaBJiaeT CO6OH 5-njieHHyio HeHacbimeHHyio reTepouHKjiHiecKyio 

rpynny, conep>Kainyfo OT 1 ao 2 reTepoaTOMOB, Bbi6paHHbix H3 N H/HJIH S, 

Heo6fl3aTejibHO KonqeHCHpoBaHHyio c 6-HJieHHOH HeHacbimeHHOH UHKjmnecKOH 

10 rpynnon; 

R2 npejjCTaBjiaeT CO6OH rpynny -C(0)-R3-C(0)-, r^e R3 npe^cTaBjweT CO6OH 

rpynny -(CH2)n-, Heo6a3aTejibHo 3aMeineHHyio OHHHM HJIH £ByMa C1-C6 ajiKHjiaMH, 

HJIH (JieHHJI, 

n npe^cTaBjweT coSofi uejioe HHCJIO OT 0 ao 4; 

15 HJIH ero (JiapMaueBTHHecKH npneMJieMbie COJIH. 

14. JleKapcTBeHHoe cpe^cTBO no n.13, r^e HenpoaereHepaTHBHoe 3a6oJieBaHHe 

npe^CTaBJiaeT CO6OH 6ojie3Hb AjibureHMepa, 6ojie3Hb IlapKHHCOHa, Bmibcona, 

reHTHHITOHa, 60K0B0H aMHOTpO(J)HHeCKHH CKJiep03, npHOHHbie 3a6ojieBaHH3. 

15. JleKapcTBeHHoe cpeflCTBO ^jia npo<j)HjiaKTHKH H/HJIH jieneHHK 

20 OHKOJtorHHecKHX 3a6ojieBaHHH, npejjcTaBJiaiomee CO6OH coe^HHeHHe o6in;eH 

4>opMyjiti I: 

.R? ^ ^Ri 

B KOTOpOH 

Ri npencTaBjiaeT COSOH 5-HJieHHyio HeHacbimeHHyio reTepouHKjiHHecKyio 

25 rpynny, conep^amyio OT 1 ao 2 reTepoaTOMOB, BbiSpaHiibix H3 N H/HJIH S, 

Heo6«3aTejibHO KOHfleHcnpoBaHHyio c 6-HJICHHOH HeHacbimeHHOH UHKJIHHCCKOH 

rpynnon; 

R2 npeflCTaBjiaeT CO6OH rpynny -C(0)-R3-C(0)-, rae R3 npeacTaBjiaeT CO6OH 

rpynny -(CH2)n-, Heo6«3aTejibHO 3aMemeHHyio OHHHM HJIH .ziByMH C1-C6 ajiKHjiaMH, 

30 HJIH 4)eHHJI, 

n npejiCTaBJweT CO6OH nejioe HHCJIO OT 0 ao 4; 
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HJIH ero 4>apMaueBTHHecKH npneMJieMbie COJIH. 

16. JleKapcTBeHHoe cpeacTBO fljia npo(f)HjiaKTHKH H/HJIH jieneHHa 3a6ojieBaHHH, 

Bbi3biBaeMtix TOKCHHaMH MHKp00praHH3M0B, npeacTaBjiaiomee COSOH coeaHiieHHe 

oSmeH (JjopMyjibi I: 

R, /R1 

B KOTOpOH 

Ri npeacTaBJiaeT CO6OH 5-HJieHHyio HeHacbimeHHyio reTepoiiHKjiHHecKyio 

rpynny, coaep>Kamyrc> OT 1 ao 2 reTepoaTOMOB, BbiSpaHHbix H3 N H/HJIH S, 

He06fl3aTeJIbH0 KOHaeHCHpOBaHHyiO C 6-HJieHHOH HeHaCtimeHHOH UHKJIHHeCKOH 

10 rpynnon; 

R2 npeacraBJiaeT CO6OH rpynny -C(0)-R3-C(0)-, me R3 npeacTaBJiaeT CO6OH 

rpynny -(CH2)n-, He06a3aTejibH0 3aMemeHHyio OAHHM HJIH aByM» C1-C6 ajiKHjiaMH, 

HJIH (|)eHHJI, 

n npeacTaBJiaeT CO6OH uejioe HHCJIO OT 0 ao 4; 

15 HJIH ero (JjapMaueBTHHecKH npneMjieMLie COJIH. 

17. JleKapcTBeHHoe cpeacTBO no n.16, rae 3a6ojieBaHHa, Bbi3biBaeMbie 

TOKCHHaMH, npe^cTaBJiaioT COSOH 6oTyjiH3M HJIH ra30Byi0 raHipeHy. 

18. JleKapcTBeHHoe cpeacTBO AJIK npocjDHjiaKTHKH H/HJIH jieneHHa ajiKorojiH3Ma H 

ajiKorojibHoro imppo3a neneHH, npeacTaBjiaiomee coeaHHeHHe o6men c})opMyjibi I: 

Ri ^ /R1 
20 NH NH 

B KOTOpOH 

Ri npeacTaBjiaeT COSOH: 5-HJieHHyio HeHactimeHHyio reTepouHKjiHHecKyio 

rpynny, coaepacamyio OT 1 ao 2 reTepoaTOMOB, BbiSpaHHbix H3 N H/HJIH S, 

He00H3aTejibH0 KOHaeHCHpoBaHHyio c 6-HJICHHOH HeHacbimeHHOH HHKJIHHCCKOH 

25 rpynnoR; 

R2 npeacTaBJiaeT CO6OH rpynny -C(0)-R3-C(0)-, rae R3 npeacTaBJiaeT CO6OH 

rpynny -(CH2)n-, Heo6a3arejibHo 3aMemeHHyio oaHHM HJIH aByMa C1-C6 ajiKHjiaMH, 

HJIH (fieHHJi, 

n npeacTaBaaeT CO6OH nejioe HHCJIO OT 0 ao 4; 

30 HJIH ero (jmpManeBTHHecKH npneMJieMbie COJIH. 

19. JleKapcTBeHHoe cpeacTBo ana npo(J)HJiaKTHKH H/HJIH JieneHHa 
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5Kene30H36siT0HH0H aHeMHH, no3flHefi nop(J)HpHH, npeacTaBaaiomee coeaHHeHHe 

o6men 4>opMyjiti I: 

R1 "R2^ /R1 
NH NH 

9 

B KOTOpOH 

5 Ri npeacTaBaaeT COGOH 5-HJieHHyio HeHacbimeHHyio reTepouHKJiHHecKyio 

rpynny, coaepacamyio OT 1 ao 2 reTepoaTOMOB, Bbi6paHHbix H3 N H/HJIH S, 

Heo6fl3aTejibHo KOHaeHCHpOBaHHyiO c 6-njieHHOH HeHacbimeHHOH HHKJIHHCCKOH 

rpynnon; 

R2 npeacTaBJiaeT COSOH rpynny -C(0)-R3-C(0)-, rae R3 npeacTaBJiaeT CO6OH 

10 rpynny -(CH2)n-, Heo6a3aTeabHO 3aMemeHHyio oaHHM nan aByMa C1-C6 ajiKHjiaMH, 

nan 4>eHHa, 

n npeacTaBJiaeT CO6OH neaoe nncao OT 0 ao 4; 

nan ero (jmpManeBTH^ecKH npneMaeMbie coan. 

20. JleKapcTBeHHoe cpeacTBO aaa npo<|)HaaKTHKH H/nan aeneHHa OTpaBaeHHH 

15 coaaMH nepexoaHbix MeTaaaoB, npeacTaBjiaiomee coeaHHeHHe o6men 4>opMyabi I: 

R, ^ /R1 

B KOTOpOH 

Ri npeacTaBJiaeT CO6OH 5-naeHHyio HeHacbimeHHyio reTepoiiHKaHHecKyio 

rpynny, coaepacamyio OT 1 ao 2 reTepoaTOMOB, BbiSpaHHbix H3 N H/Han S, 

20 Heo6a3aTeabHO KOHaeHCHpOBaHHyiO c 6-naeHHOH HeHacbimeHHOH UHKjiHHecKOH 

rpynnon; 

R2 npeacTaBaaeT CO6OH rpynny -C(0)-R3-C(0)-, rae R3 npeacTaBaaeT CO6OH 

rpynny -(CFkV, Heo6a3aTeabHO 3aMemeHHyio oaHHM nan aByMa C1-C6 aaKHaaMH, 

Han (JieHHa, 

25 n npeacTaBaaeT co6oft ueaoe nncao OT 0 ao 4; 

HaH ero (JjapMaueBTHnecKH npneMaeMbie coan. 

21. OapManeBTHHecKaa K0Mn03Huna aaa npo^waaKTHKH n/naH aeneHna 

BHpycHbix 3a6oaeBaHHH, BKaionaiomaa acJx^eKTHBHoe KoannecTBO coeanHeHHa o6mefl 

4>opMyabi I: 
R 
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B KOTOpOH 

Ri npeacTaBaaeT COSOH 5-naeHHyio HeHacbimeHHyio reTepouHKjiHHecKyio 

rpynny, coaep>Kamyio OT 1 AO 2 reTepoaTOMOB, Bbi6paHHbix H3 N H/HJIH S, 

Heo6a3aTejibHO KOHaeHCHpOBaHHyiO c 6-HJICHHOH HeHacbimeHHOH UHKjiHHecKOH 

5 rpynnon; 

R2 npeacTaBaaeT co6on rpynny -C(0)-R3-C(0)-, rae R3 npeacTaBaaeT COSOH 

rpynny -(CH2)n-, Heo6a3aTeabHO 3aMemeHHyio oaHHM HJIH aByMa C1-C6 ajiKHjiaMH, 

HJIH (JieHHJI, 

n npeacTaBaaeT COGOH neaoe HHCJIO OT 0 ao 4; 

10 HJIH ero 4>apManeBTHHecKH npneMjieMOH COJIH. 

22. OapManeBTHHecKaa K0Mn03HUHa no n.21, rae BHpycHoe 3a6oaeBaHHe 

Bbi3BaHO BHpycoM renaTHTa C, BHpycoM nannaaoMbi nejiOBexa, BHH HJIH 

OHKOreHHblMH PHK BHpyCaMH, TaKHMH KaK BHpyc JieHKeMHH. 

23. OapManeBTHHecKaa K0Mn03Hnna ana npotJwaaKTHKH H/HJIH aeneHHa 

15 cepaenHococyancTbix 3a6oaeBaHHH, BKaionaiomaa s^eKTHBHoe KOJIHHCCTBO 

coeziHHeHHH oSmen 4>opMyjibi I: 

NH "NH 
7 

B KOTOpOH 

Ri npeacTaBaaeT COSOH 5-njieHHyio HeHacbimeHHyio reTeponHKJiHHecKyio 

20 rpynny, coaep>Kainyio OT 1 ao 2 reTepoaTOMOB, Bbi6paHHbix H3 N H/HJIH S, 

Heo6fl3aTejibHO KOHaeHCHpOBaHHyiO c 6-HJICHHOH HeHacbimeHHOH imKimnecKOH 

rpynnon; 

R2 npeacTaBJiaeT COSOH rpynny -C(0)-R3-C(0)-, rae R3 npeacTaBJiaeT CO6OH 

rpynny -(CH2)n-, Heo6a3aTeabHO 3aMemeHHyio oaHHM nan aByMa Q-C6 ajnouiaMH, 

25 HJIH 4>eHHa, 

n npeacTaBJiaeT co6on neaoe HHCJIO OT 0 ao 4; 

nan ero <|>apManeBTHHecKH npneMaeMOH coan. 

24. OapManeBTHHecKaa K0Mn03HHHH no n.23, rae cepaeHHOCocyancTbie 

3a6oaeBaHHH BbI3BaHbI KapaHOTOKCHHHOCTLIO UHTOCTaTHKOB, OTaOKeHHeM 

30 xoaecTepHHa, noBbimeHHbiM KpoBaHbiM aaBaeHHeM. 

25. OapManeBTHHecKaa K0Mn03HUHa, oSaaaaromaa aHTHOKcnaaHTHbiM 

aencTBHeM, BKaionaiomaa stJu^eKTHBHoe KoaHnecTBO coeaHHeHHa oSineM 4>opMvabi I: 

R2.... /Ri 
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•NH NH 
9 

B KOTOpOH 

Ri npeacTaBaaeT COSOH 5-HJieHHyio HeHacbimeHHyio reTepoiiHKaHHecKyio 

rpynny, coaep>Kainyio OT 1 ao 2 reTepoaTOMOB, BbiSpaHHbix H3 N H/HJIH S, 

5 Heo6a3aTenbHO KOHaeHCHpOBaHHyiO c 6-naeHHOH HeHacbimeHHOH imiaiHHecKOH 

rpynnon; 

R2 npeacTaBaaeT COSOH rpynny -C(0)-(CH2)n-C(0)-, Heo6a3aTenbHO R2 

npeacTaBaaeT CO6OH rpynny -C(0)-R3-C(0)-, rae R3 npeacTaBJiaeT CO6OH rpynny -

(CH2)n-, Heo6a3aTeabHO 3aMemeHHyio oaHHM nan aByMa C1-C6 aamnaMH, nan (|»eHHa, 

10 n npeacTaBJiaeT CO6OH neaoe nncao OT 0 ao 4; 

HJIH ero (JjapManeBTHHecKH npneMJieMOH COJIH. 

26. OapMaueBTHHecKaa K0Mn03HUHa no n.25 juui npocJmaaKTHKH H/HJIH jieneHHa 

3a6ojieBaHHH, cBa3aHHbix c MeTaajio3aBHCHMbiMH peaiamaMH cBoSoaHopaaHKajibHoro 

OKHCJieHHa. 

15 27. OapManeBTHHecKaa K0Mn03HijHa no n.25 nan 26, rae 3a6ojieBaHHa, 

cBH3aHHbie c MeTaaji03aBHCHMbiMH peaKnnaMH CBoSoaHopaaHKaabHoro OKHCJieHHa, 

npeacTaBaaioT COSOH repoHTOJiorHHecKHe 3a6oaeBaHHa, TaKHe KaK KaTapaKTa, 

3a6ojieBaHHa ceTHaTKH, nnrMeHTamia KOHCH; nocaeacTBHa HHcyabTa; aTepocKaepo3; 

BOcnaaHTeabHbie 3a6ojieBaHHa, TaKHe KaK ocTeoapTpHT, peBMaTOHaHbift apTpHT. 

20 28. OapManeBTHHecKaa K0Mn03Hnna ana npo(J)HaaKTHKH H/HJIH jieneHHa 

anaoeTa H ero cocyancTbix ocjio)KHeHHH, BKjnonaiomaa 34>4>eKTHBHoe KOJIHHCCTBO 

coea«HeHHa oSmen <J)opMyjibi I: 

NH NH 
9 

B KOTOpOH 

25 Ri npeacTaBJiaeT COSOH 5-naeHHyio HeHacbimeHHyio reTeponHKaHnecKyio 

rpynny, coaepacamyio OT 1 ao 2 reTepoaTOMOB, BbiGpaHHbix H3 N H/HJIH S, 

Heo6a3aTeabHO KOHaeHCHpOBaHHyiO c 6-naeHHOH HeHacbimeHHOH nnicaHHecKOH 

rpynnoft; 

R2 npeacTaBJiaeT CO6OH rpynny -C(0)-R3-C(0)-, rae R3 npeacTaBJiaeT CO6OH 

30 rpynny -(CH2)n-, Heo6a3areabHO 3aMemeHHyio oaHHM nan aByMa C1-C6 aaKHaaMH, 

HJIH 4>emui, 
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n npeacTaBJiaeT COSOH iiejioe HHCJIO OT 0 AO 4; 

HJIH ero (JjapMaueBTHHecKH npneMJieMOH COJIH. 

29. OapManeBTHHecKaa K0Mn03Huna AJM npo(jDHjiaKTHKH H/HJIH jieneHHa 

HeHpoaereHepaTHBHLix 3a6ojieBaHHH, BKjnoHaiomaa a^eKTHBHoe KOJIHHCCTBO 

coe^HHeHHa oSmen (JjopMyjiti I: 

R, /R1 

B KOTOpOH 

Ri npeacTaBJiaeT CO6OH 5-njieHHyio HeHacbimeHHyio reTeponnKjinnecKyio 

rpynny, coaepxamyio OT 1 AO 2 reTepoaTOMOB, Bbi6paHHbix H3 N H/HJIH S, 

10 Heo6a3aTejn>HO KOHaeHCHpOBaHHyiO c 6-HJICHHOH HeHacbimeHHOH nHKjiHnecKOH 

rpynnon; 

R2 npeacTaBJiaeT CO6OH rpynny -C(0)-R3-C(0)-, rue R3 npeACTaBJiaeT CO6OH 

rpynny -(CH2)n-, Heo6a3aTejibHO 3aMemeHHyio OAHHM HJIH AByMa C1-C6 ajiKHjiaMH, 

HAH 4)eHHJI, 

15 n npeACTaBJiaeT CO6OH nejioe HHCAO OT 0 AO 4; 

HAH ero (JiapManeBTHHecKH npneMJieMOH COAH. 

30. OapManeBTHHecKaa KOMno3HUHa no n.29, rAe HeHpoAereHepaTHBHoe 

3a6oJieBaHHe npeACTaBJiaeT CO6OH 6oAe3Hb AA&nreHMepa, 6oAe3Ht riapKHHCOHa, 

BnjTbcoHa, T eHTHHiroHa, 6OKOBOH aMHOTpocjDHnecKHH CKAepo3, npHOHHbie 

20 3a6oAeBaHHa. 

31. OapManeBTHHecKaa K0Mn03Hnna AJia npocj)HjiaKTHKH H/HAH JieneHHa 

0HK0A0rHHecKHX 3a6oneBaHHH, BKAionaiomaa 3(J)(J)eKTHBHoe KOJIKHCCTBO coeAHHeHna 

oGmefi 4)opMyAbi I: 

.R2, 

25 B KOTOpOH 

Ri npeACTaBAaeT COSOH 5-HAeHHyio HeHacbimeHHyio reTepouHKAHnecKyio 

rpynny, coAepKamyio OT 1 AO 2 reTepoaTOMOB, BbiSpaHHbix H3 N H/HAH S, 

Heo6a3aTeAbHO KOHAeHcnpoBaHHyio c 6-HJieHHOH HeHacbimeHHOH UHKAHHCCKOH 

rpynnon; 

30 R2 npeACTaBAaeT CO6OH rpynny -C(0)-R3-C(0)-, rAe R3 npeACTaBJiaeT CO6OH 

rpynny -(CH2)n-, Heo6a3aTejn>HO 3aMemeHHyio OAHHM HJIH AByMa C1-C6 ajiKHAaMH, 
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HJIH (f>eHHJI, 

n npeacTaBJiaeT CO6OH nejioe HHCJIO OT 0 ao 4; 

HJIH ero (JiapManeBTHHecKH npneMJieMOH COJIH. 

32. OapManeBTHHecKaa K0Mn03Hnna aJia npocJ)HJiaKTHKH H/HJIH aeneHHH 

5 3a6oaeBaHHH, BbI3bIBaeMbIX TOKCHHaMH MHKpOOpraHH3MOB, BKJIIOHaiOmaH 

34>(J)eKTHBHoe KOJiHHecTBO coeaHHeHHa o6men (JtopMyjiBi I: 

10 rpynny, coaep)Kainyio OT 1 ao 2 reTepoaTOMOB, Bbi6paHHbix H3 N H/HJIH S, 

Heo6a3aTejibHO KOHaeHCHpOBaHHyiO c 6-HJICHHOH HeHacbiineHHOH UHKJiHHecKOH 

rpynnon; 

R.2 npeacTaBaaeT CO6OH rpynny -C(0)-R.3-C(0)-, rae R3 npeacTaBaaeT CO6OH 

rpynny -(CH2)n-, HeoSsnarejibHO 3aMemeHHyio oaHHM HJIH aByMa C1-C6 aaKHaaMH, 

15 HUH 4>eHHa, 

n npeacTaBJiaeT COSOH neaoe HHcao OT 0 ao 4; 

HJIH ero (JiapMaueBTHHecKH npneMJieMOH COJIH. 

33. OapManeBTHHecKaa K0Mn03Hnna no n.32, rae 3a6oaeBaHHH, Bbi3biBaeMbie 

TOKCHHaMH, npeacTaBjiaioT CO6OH 6oTyjiH3M Han ra30Byi0 raHrpeHy. 

20 34. OapManeBTHHecKaa K0Mn03HHHa aJia npo(|)HaaKTHKH H/HJIH JieneHHa 

ajiKorojiH3Ma H ajiKoroabHoro nnppo3a neneHH, BKjnonaioinaa 3(j)(j)eKTHBHoe 

KoaHHecTBO coeaHHeHHa o6men 4>opMyjibi I: 

rpynny, coaepacainyio OT 1 ao 2 reTepoaTOMOB, Bbi6paHHbrx H3 N H/HJIH S, 

Heo6a3aTejibHO KOHaeHCHpOBaHHyiO c 6-naeHHOH HeHacbimeHHOH IIKKJIKHCCKOH 

rpynnon; 

R2 npeacTaBaaeT CO6OH rpynny -C(0)-R3-C(0)-, rae R3 npeacTaBJiaeT CO6OH 

30 rpynny -(CH2)n-, Heo6a3aTeabHo 3aMemeHHyio oaHHM nan aByMa C1-C6 aaKHaaMH, 

nan (f>eHHa, 

B KOTOpOH 

Ri npeacTaBJiaeT CO6OH 5-HjieHHyio HeHacbiineHHyio reTepouHKjiHHecKyio 

25 

B KOTOpOH 

Ri npeacTaBJiaeT CO6OH 5-naeHHyio HeHacbimeHHyio reTepoixnicaHHecKyio 
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n npeACTaBJiaeT COSOH uejioe HHCJIO OT 0 AO 4; 

HJIH ero 4>apjyiaueBTHHecKH npneMJieMOH COJIH. 

35. OapMaueBTHHecKaa K0Mn03Hnna AAa npo(])HAaKTHKH H/HJIH JieneHHa 

>Kejie30H36brr0HH0H aHeMHH, no3AHen noptJmpHH, BmiioHaiomaa a^eicrHBHoe 

KOJiHHecTBO coeAHHeHHa oSmeH (J>opMyjiti I: 

/R1 
'NH NH * 

B KOTOpOH 

Ri npeacTaBJiaeT COSOH 5-HJieHHyio HeHacBimeHiiyio reTepouHKJiHHecKyio 

rpynny, coAep^camyio OT 1 AO 2 reTepoaTOMOB, BBi6paHHBix H3 N H/HJIH S, 

10 Heo6a3aTejibHO KOHAeHcnpoBaHHyio c 6-HjieHHoft HeHacbimeHHOH ijHKJiHHecKOH 

rpynnon; 

R2 npeACTaBJiaeT CO6OH rpynny -C(0)-R3-C(0)-, rAe R3 npeACTaBJiaeT CO6OH 

rpynny -(CH2)n-, Heo6a3aTenBHo 3aMemeHHyio OAHHM HJIH AByMa C1-C6 ajiKHjiaMH, 

HAH 4>eHHji, 

15 n npeACTaBAaeT CO6OH uejioe HHCAO OT 0 AO 4; 

HJIH ero (JmpMaijeBTHHecKH npneMJieMOH COJIH. 

36. OapManeBTHHecKaa K0Mn03HiiHa AJia npo<|)HJiaKTHKH H/HJIH JieneHHa 

OTpaBAeHHH C0A3MH nepeXOAHtlX MeTaAAOB, BKAIOHaiOmaa 3(f>4)eKTHBHOe KOAHHeCTBO 

coeAHHeHHa no n. 1 HAH ero (JtapMaiieBTHHecKH npneMJieMOH COAH. 

20 37. ripHMeHeHHe coeAHHeHHa o6meii 4>opMyAti I: 

R, .R: 

B KOTOpOH 

Ri npeACTaBAaeT CO6OH 5-HJieHHyio HeHacbimeHHyio reTepouHKJiHHecKyio 

rpynny, coAepacamyio OT 1 AO 2 reTepoaTOMOB, Bbi6paHHbix H3 N H/HAH S, 

25 Heo6a3aTejitHO KOHAeHcnpoBaHHyio c 6-HJICHHOH HeHacbimeHHOH UKKJIKHCCKOH 

rpynnon; 

R2 npeACTaBJiaeT COSOH rpynny -C(0)-(CH2)n-C(0)-, Heo6a3aTeAbHo R2 

npeACTaBJiaeT COSOH rpynny -C(0)-R3-C(0)-, rAe R3 npeACTaBJiaeT COSOH rpynny -

(CH2)n-, Heo6a3aTeAbHO 3aMemeHHyio OAHHM HJIH AByMa C1-C6 ajiKHjiaMH, HAH 4>eHHji, 

30 n npeACTaBJiaeT CO6OH nejioe HHCAO OT 0 AO 4; 

HAH ero (jjapManeBTHHecKH npneMJieMOH COAH 
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npcxJmjiaKTHKH H/HJIH JieneHHa BHpycHBix 3a6ojieBaHHH. 

38. ripHMeHeHHe no n.37, rAe BHpycHoe 3a6ojieBaHHe Bbi3BaHO BHpycoM 

renaTHTa C, BHpycoM nanHJUioMti HejiOBena, BHH HJIH OHKoreHHbiMH PHK BHpycaMH, 

T3KHMH KaK BHpyC JieHKeMHH. 

39. npHMeHeHHe coeAHHeHHa o6men (|)opMyjibi I: 

R2_.../\/R1 
NH NH 

B KOTOpOH 

Ri npeACTaBJiaeT COSOH 5-HJieHHyio HeHacbimeHHyio reTepoiiHioiHHecKyio 

rpynny, coAepacamyio OT 1 no 2 reTepoaTOMOB, BbiSpaHHbix H3 N H/HJIH S, 

10 Heo6s3aTejibHO KOHAeHCHpoBaHHyio c 6-HJICHHOH HeHacbimeHHOH HHKJIHHCCKOH 

rpynnon; 

R2 npeACTaBJiaeT COSOH rpynny -C(0)-R3-C(0)-, rae R3 npeACTaBJiaeT CO6OH 

rpynny -(CH2)n-, Heo6a3arejibHO 3aMemeHHyio OAHHM HJIH AByMa C1-C6 anKHJiaMH, 

HAH <j)eHHJI, 

15 n npeACTaBAaeT CO6OH uejioe HHCAO OT 0 AO 4; 

HJIH ero 4>apMaHeBTHHecKH npneMAeMOH COAH 

AJia npo (j)HjiaKTHKH H/HJIH jieneHHa cepAenHococyAHCTbix 3a6ojieBaHHH. 

40. npHMeHeHHe no n.39, rAe cepAeHHOcocyAncTbie 3a6oAeBaHHa BW3BaHbi 

KapAHOTOKCHHHOCTbK) HHTOCTaTHKOB, OTJIO/KeHHeM xojiecTepHHa, nOBbimeHHblM 

20 KpOBSHblM AaBAeHHeM. 

41. npHMeHeHHe coeAHHeHHa o6men 4>opMynbi I: 

Ri ^R2. 

B KOTOpOH 

Ri npeACTaBAaeT COSOH 5-HAeHHyio HeHacbimeHHyio reTepoiiHKAHHecKyio 

25 rpynny, coAep>Kamyio OT l AO 2 reTepoaTOMOB, BbiSpaHHbix H3 N H/HAH S, 

Heo6s3aTeALHo KOHAeHcnpoBaHHyio c 6-HACHHOH HeHacbimeHHOH HHKAHHCCKOH 

rpynnon; 

R2 npeACTaBAaeT CO6OH rpynny -C(0)-R3-C(0)-, rAe R3 npeACTaBAaeT COSOH 

rpynny -(CH2)n-, Heo6a3aTejibHO 3aMemeHHyio OAHHM HJIH AByMa C1-C6 aAKHAaMH, 

30 HAH (|)eHHA, 

n npeACTaBAaeT CO6OH ueAoe HHCAO OT 0 AO 4; 
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HJIH ero t^apMaueBTmecKH npneMJieMOH COJIH 

AJIH nojiyneHHH xieKapcTBeHHoro cpe^cTBa, oGjiaaaioinero aHTHOKCH^aHTHBiM 

AeHCTBHeM. 

42. npHMeHeHHe no n.41 AJIK npo<|)HJiaKTHKH H/HJIH jieneHHH 3a6ojieBaHHH, 

5 CBJI3aHHbIX C MeTaJIJI03aBHCHMbIMH peaKIIHHMH CB060,Xm0paHHKaJIbH0r0 OKHCJieHHa. 

43. npHMeHeHHe no n.41 HJIH 42, r«e 3a6ojieBaHHH, CBjnaHHbie c 

MeTajUI03aBHCHMI>IMH peaKHHKMH CBOGOOTOpa^HKajItHOrO OKHCJieHHH, npeflCTaBJIHIOT 

COOOH repoHTOjiorHHecKHe 3a6ojieBaHH«, TaKHe KaK KaTapaKTa, 3a6oJieBaHHH cemaTKH, 

nnrMeHTaiiHa KO»H; nocneacTBHH HHcyjibTa; aTepocKJiepo3; BocnajiHTejitHBie 

10 3a6ojieBaHHH, TaKHe KaK ocTeoapTpHT, peBMaToimH&iH apTpHT. 

15 rpynny, coaepacamyio OT 1 no 2 reTepoaTOMOB, Bbi6paHHbix H3 N H/HJIH S, 

Heo6H3aTejiBHo KOHaeHCHpOBaHHyiO c 6-HJICHHOH HeHacbimeHHOH UHKJIHHCCKOH 

rpynnon; 

R2 npe^cTaBJiJieT CO6OH rpynny -C(0)-R3-C(0)-, rae R3 npeACTaBJiaeT COSOH 

rpynny -(CH2V, Heo6a3aTejibHo 3aMemeHHyio OAHHM HJIH jmyMJi C1-C6 ajiKHjiaMH, 

20 HJIH (f>eHHJI, 

B KOTOpOH 

Ri npeacTaBJiaeT CO6OH 5-HJieHHyio HeHacbimeHHyio rerepoHHKjiHHecKyio 

rpynny, coflepacamyio OT 1 AO 2 reTepoaTOMOB, Bbi6paHHbix H3 N H/HJIH S, 

Heo6fl3aTejibHC> KOHaeHCHpOBaHHyiO c 6-HJICHHOH HeHacbimeHHOH UHKJIHHCCKOH 

30 rpynnon; 

R2 npencTaBjiHeT COGOH rpynny -C(0)-R3-C(0)-, rue R3 npeacTaBJiaeT COSOH 

44. npHMeHeHHe coeAHHeHHa o6men 4>opMyjibi I: 

B KOTOPOH 

Ri npeACTaBJiaeT COSOH 5-HJieHHyio HeHacbimeHHyio reTeponHKJiHnecKyio 

n npeACTaBJiaeT COSOH uejioe HHCJIO OT 0 AO 4; 

HJIH ero 4>apManeBTHHecKH npneMJieMOH COJIH 

AJia npO(|)HjiaKTHKH H/HJIH JieneHHa AHaSeTa H ero cocyAHCTbix ocjioacHeHHH. 

45. npHMeHeHHe coeAHHeHHa oSmen 4>opMyjibi I: 

25 
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rpynny -(CH2)n-, Heo6fl3aTejn>Ho 3aMemeiiHyio OAHHM HJIH AByMa C1-C6 ajiKHjiaMH, 

HAH 4>eHHA, 

n npeACTaBJiaeT COSOH neAoe HHCAO OT 0 AO 4; 

HAH ero 4>apManeBTHHecKH npneMAeMOH COAH 

5 AJia npo(J)HAaKTHKH H/HAH jieneHHa HeftpoAereHepaTHBHbix 3a6oAeBaHHH. 

46. npHMeHeHHe no n.45, rAe HenpoAereHepaTHBHoe 

3a6oAeBaHHe npeACTaBAaeT CO6OH 6oAe3Hb AAbijreHMepa, 6oAe3Hb napKHHCOHa, 

BHALCOHa, r eHTHHITOHa, SOKOBOH aMHOTpO(J)HHeCKHH CKAep03, npHOHHbie 

3a6oAeBaHHa. 

10 47. npHMeHeHHe coeAHHeHHa oGmen 4>opMyAbi I: 

,Ro 

B KOTOpOH 

Ri npeACTaBJiaeT CO6OH 5-HAeHHyio HeHacbimeHHyio reTepoiiHKAHHecKyio 

rpynny, coAepacamyio OT 1 AO 2 reTepoaTOMOB, BbiSpaHHbix H3 N H/HAH S, 

15 Heo6a3areAbHO KOHAeHCHpoBaHHyio c 6-HACHHOH HeHacbimeHHOH UHKAHHCCKOH 

rpynnon; 

R2 npeACTaBAaeT COSOH rpynny -C(0)-R3-C(0)-, rAe R3 npeACTaBJiaeT COSOH 

rpynny -(CH2)n-, Heo6a3aTeAbHO 3aMemeHHyio OAHHM HAH AByMa C1-C6 aAKHAaMH, 

HAH 4>eHHA, 

20 n npeACTaBAaeT coSon uejioe HHCAO OT 0 AO 4; 

HAH ero (JmpManeBTHHecKH npneMAeMOH COAH 

AJia npocf)HAaKTHKH H/HAH AeneHHa OHKOAorHHecKHX 3a6oAeBaHHH. 

48. npHMeHeHHe coeAHHeHHa o6men (J)opMyAbi I: 

25 B KOTOpOH 

Ri npeACTaBJiaeT CO6OH 5-HAeHHyio HeHacbimeHHyio reTepouHKAHHecKyio 

rpynny, coAepacamyio OT 1 AO 2 reTepoaTOMOB, Bbi6paHHbix H3 N H/HAH S, 

Heo6a3aTeAbHo KOHAeHCHpoBaHHyio c 6-HACHHOH HeHacbimeHHOH UHKAHHCCKOH 

rpynnon; 

30 R2 npeACTaBJiaeT CO6OH rpynny -C(0)-R3-C(0)-, rAe R3 npeACTaBAaeT COSOH 

rpynny -(CH2)n-, Heo6a3aTeAbHO 3aMemeHHyio OAHHM HAH AByMa C1-C6 aAKHAaMH, 
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HJIH (f)eHHJI, 

n npeACTaBJiaeT COGOH uejioe HHCJIO OT 0 AO 4; 

HJIH ero (JmpMaueBTHHecKH npneMJieMOH conn 

AJia npo4>HJiaKTHKH H/HJIH JieneHHa 3a6ojieBaHHH, BtntiBaeMtix TOKCHH3MH 

5 MHKpOOpraHH3MOB. 

49. IIpHMeHeHHe no n.48, rzte 3a6ojieBaHHa, Bt.i3HBaeMtie TOKCHHaMH, 

npeziCTaBjiaioT CO6OH 6oTyjiH3M HJIH ra30Byio raHrpeHy. 

50. npHMeHeHHe coeAHHeHHa o6men (|)opMyjibi I: 

R1 ^ 
NH 

10 B KOTOpOH 

Ri npeACTaBJiaeT CO6OH 5-HAeHHyio HeHacbimeHHyio reTepouHioiHHecKyto 

rpynny, coAepacamyio OT 1 ao 2 reTepoaTOMOB, Bbi6paHHbix H3 N H/HJIH S, 

Heo6fl3aTejibHQ KOHAeHCHpoBaHHyio c 6-HJICHHOH HeHacbimeHHOH IIHKJIHHCCKOH 

rpynnon; 

15 R2 npeACTaBJiaeT COSOH rpynny -C(0)-R3-C(0)-, rae R3 npeACTaBJiaeT COSOH 

rpynny -(CH2)n-, Heo6a3aTejibHO 3aMemeHHyio OAHHM HJIH AByMa C1-C6 ajiKHjiaMH, 

HAH (J)eHHJI, 

n npeACTaBJiaeT COOOH uejioe HHCAO OT 0 AO 4; 

HJIH ero 4>apMaueBTHHecKH npneMJieMOH COJIH 

20 AJia npo<J)HJiaKTHKH H/HAH JieneHHa ajiKorojiH3Ma H ajiKorojibHoro unppo3a 

neneHH. 

51. npHMeHeHHe coeAHHeHHa no o6men (JiopiviyAbi I: 

Ri -R2. 

B KOTOpOH 

25 Ri npeACTaBAaeT CO6OH 5-HJieHHyio HeHacbimeHHyio reTeponHKjiHHecKyio 

rpynny, coAepacamyio OT 1 AO 2 reTepoaTOMOB, Bbi6paHHbix H3 N H/HAH S, 

Heo6a3aTeAbHO KOHAeHCHpoBaHHyio c 6-HACHHOH HeHacbimeHHOH UHKJIHHCCKOH 

rpynnon; 

R2 npeACTaBAaeT co6on rpynny -C(0)-R3-C(0)-, rAe R3 npeACTaBAaeT co6on 

30 rpynny -(CH2)n-, Heo6a3aTejibHo 3aMemeHHyio OAHHM HJIH AByMa CpC6 aAKHAaMH, 

HJIH (|)eHHA, 
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n npeacTaBJiaeT CO6OH uejioe HHCJIO OT 0 ao 4; 

HJIH ero (fmpMaueBTHHecKH npneMJieMOH COJIH 

J(J1H npO(|)HJiaKTHKH H/HJIH JieHeHHK ^Cejie30H36bIT0HH0H aneMHH, n03AHeH 

nop4>HpHH. 

5 52. IlpHMeHeHHe coeAHHeHHa oSmen (|)opMyjibi I: 

NH NH 

B KOTOpOH 

Ri npeacTaBJiaeT COSOH 5-HJieHHyio HeHacbimeHHyio reTepoHHKJiHHecKyio 

rpynny, coAepxcamyio OT 1 AO 2 reTepoaTOMOB, Bbi6paHHbix H3 N H/HJIH S, 

10 Heo6a3aTejibHO KOHAeHCHpoBaHHyio c 6-HJICHHOH HeHacbimeHHOH HHKJiHHecKOH 

rpynnon; 

R2 npeacTaBJiaeT COSOH rpynny -C(0)-R3-C(0)-, rAe R3 npeACTaBJiaeT CO6OH 

rpynny -(CH2)n-, Heo6a3aTejibHO 3aMemeHHyio OAHHM HAH AByMa C1-C6 ajiKHjiaMH, 

HAH (f)eHHA, 

15 n npeACTaBAaeT CO6OH neAoe HHCAO OT 0 AO 4; 

HJIH ero 4>apManeBTHHecKH npneMJieMOH COJIH 

AAa npocj)HjiaKTHKH H/HJIH JieneHHa OTpaBAeHHH cojiaMH nepexoAHbix MeTaAAOB. 

53. CnocoS npo4)HAaKTHKH H/HAH JieneHHa BHpycHbix 3a6oAeBaHHH, 

BKjHonaiomHH BBeACHHe a4)c|)eKTHBHoro KonHHecTBa coeAHHeHHa oSmen 4>opMyAbi I: 

20 

B KOTOpOH 

Ri npeACTaBJiaeT COSOH 5-HJieHHyio HeHacbimeHHyio reTeponHKAHHecKyio 

rpynny, coAepacamyio OT 1 AO 2 reTepoaTOMOB, Bbi6paHHbix H3 N H/HAH S, 

Heo6a3aTeAbHO KOHAeHCHpoBaHHyio c 6-HACHHOH HeHacbimeHHOH HHKAHHCCKOH 

25 rpynnon; 

R2 npeACTaBJiaeT CO6OH rpynny -C(0)-R3-C(0)-, rAe R3 npeACTaBJiaeT COSOH 

rpynny -(CH2)n-, Heo6a3aTeAbHO 3aMemeHHyio OAHHM HJIH AByMa Ci-C<5 amcHAaMH, 

HAH 4>eHHA, 

n npeACTaBAaeT CO6OH uejioe HHCAO OT 0 AO 4; 

30 HJIH ero 4>apManeBTHHecKH npneMJieMOH COAH. 

54. CnocoS no n.53, rAe BHpycHoe 3a6oAeBaHHe Bbi3BaHo BHpycoM renaTHTa C, 
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BHpycoM nannjuioMH nejioBeKa, BHH HJIH OHKoreHHbiMH PHK BHpycaMH, TaKHMH KaK 

BHpyC JieHKeMHH. 

55. Cnoco6 npo<J)HAaKTHKH H/HJIH JieneHHa cepAenHococyAHCTbix 3a6oneBaHHH, 

BKJHonaiomHH BBe^eHHe 3<|><])eKTHBHoro KOJiHHecTBa coeAHHeHHa oGmeii (jjopMyAbi I: 

Ri ^2. 

B KOTOpOH 

Ri npeacTaBJiaeT COSOH 5-HJieHHyio HeHacbimeHHyio reTepouHKjinHecKyio 

rpynny, cojiep>Kamyio OT 1 AO 2 reTepoaTOMOB, BtiSpaHHbix H3 N H/HJIH S, 

Heo6a3aTejitHO KOHAeHCHpoBaHHyio c 6-HJICHHOH HeHacbimeHHOH UHKJIHHCCKOH 

10 rpynnon; 

R2 npeacTaBJiaeT COSOH rpynny -C(0)-R3-C(0)-, rAe R3 npeACTaBJiaeT coSon 

rpynny -(CH2)n-, Heo6a3aTejn>HO 3aMemeHHyio OAHHM HJIH AByMa C1-C6 ajiKHjiaMH, 

HAH (JieHHA, 

n npeACTaBJiaeT COSOH uejioe HHCJIO OT 0 AO 4; 

15 HAH ero (JiapMaueBTHHecKH npneMJieMOH COAH. 

56. CnocoS no n.55, rAe cepAeHHOCocyAHCTbie 3a6oAeBaHHa Bbi3BaHbi 

KapAHOTOKCHHHOCTBK) UHTOCTaTHKOB, OTJIOyKCHHCM XOAeCTepHHa, nOBBimeHHBIM 

KpOBHHbIM AaBJieHHeM. 

57. CnocoS npo4)HAaKTHKH H/HJIH AeneHHH 3a6oAeBaHHH, CBH3aHHi>ix c 

20 MeTajui03aBHCHMbiMH peaKiinaMH CBo6oAHopaAHKajibHoro oKHCAeHHa, BKJHonaioinHH 

BBeACHHe 3(J)^eKTHBHoro KOJiHHecTBa coeAHHeHHa no n.l HJIH ero 4>apMaiieBTHHecKH 

npneMJieMOH COAH o6meft 4>opMyAbi I: 

Ri ^R2X /R1 
9 

B KOTOpOH 

25 Ri npeACTaBAaeT CO6OH 5-njieHHyio HeHacbimeHHyio reTeponHKAHHecKyio 

rpynny, coAepKamyio OT 1 AO 2 reTepoaTOMOB, BbiSpaHHbix H3 N H/HAH S, 

Heo6a3aTeAbHO KOHAeHCHpoBaHHyio c 6-HJICHHOH HeHacbimeHHOH IIHKJIHHCCKOH 

rpynnon; 

R2 npeACTaBJiaeT co6on rpynny -C(0)-R3-C(0)-, rAe R3 npeACTaBAaeT COSOH 

30 rpynny -(CH2)n-, Heo6a3aTeAbHO 3aMemeHHyio OAHHM HAH AByMa C1-C6 aAKHAaMH, 

HAH 4>eHHA, 



WO 2014/168523 PCT/RU2014/000265 

52 

n npeACTaBJiaeT COSOH uenoe HHCAO OT 0 AO 4; 

HJIH ero 4>apMaueBTHHecKH npneMAeMOH COAH. 

58. Cnoco6 no n.57, rAe 3a6oAeBaHHa, cBa3aHHbie c MeTariA03aBHCHMbiMH 

peaKunaMH CBoSoAHopaAHKajibHoro OKHCJieHHa, npeACTaBJiaiOT CO6OH 

5 repoHTOAorHHecKHe 3a6ojieBaHHa, TaKHe KaK KaTapaKTa, 3a6ojieBaHHa ceTHaTKH, 

nnrMeHTauHH KO>KH; nocjieACTBHa HHcyjibTa; aTepocKJiepo3; BOcnajiHTejiLHtie 

3a6ojieBaHHH, TaKHe KaK oereoapTpHT, peBMaTOHAHBiH apTpHT. 

59. Cnoco6 npo4)HAaKTHKH H/HAH AeneHHa AHa6eTa H ero cocyAncxtix 

OCJIO^CHeHHH, BKJIIOHaiOmHH BBeAeHHe 3(J)(|)eKTHBHOrO KOJIHHeCTBa coeAHHeHHa oSmen 

10 (jjopMyjiH I: 

Ri ^ ^R; 

B KOTOpOH 

Ri npeACTaBJiaeT CO6OH 5-HAeHHyio HeHacbimeHHyio reTepouHKJiHHecKyio 

rpynny, coAep^amyio OT 1 AO 2 reTepoaTOMOB, BbiSpaHHbix H3 N H/HAH S, 

15 Heo6a3aTejiBHo KOHAeHCHpoBaHHyio c 6-HACHHOH HeHacbimeHHOH ITHKAHHCCKOH 

rpynnon; 

R2 npeACTaBJiaeT CO6OH rpynny -C(0)-R3-C(0)-, rAe R3 npeACTaBJiaeT COSOH 

rpynny -(CH2)n-, Heo6a3aTeAbHO 3aMemeHHyio OAHHM HJIH AByMa C1-C6 aAKHAaMH, 

HJIH 4>eHHA, 

20 n npeACTaBJiaeT CO6OH neAoe HHCAO OT 0 AO 4; 

HJIH ero <J)apMaiieBTHHecKH npneMJieMOH COAH. 

60. Cnoco6 npo(])HAaKTHKH H/HAH AeneHHa HenpoAereHepaTHBHbix 3a6oAeBaHHH, 

BKJiioHaioiUHH BBeAeHHe 3(|)4)eKTHBHoro KOJiHHecTBa coeAHHeHHa o6meft (JiopMyjiti I: 

25 B KOTOpOH: 

Ri npeACTaBAaeT CO6OH 5-HAeHHyio HeHacbimeHHyio reTepouHKJiHHecKyio 

rpynny, coAep>Kamyio OT 1 AO 2 reTepoaTOMOB, BbiSpaHHtix H3 N H/HJIH S, 

He06a3aTeAbH0 KOHAeHCHpoBaHHyio c 6-HAeHHOH HeHacbimeHHOH UHKAHHCCKOH 

rpynnon; 

30 R2 npeACTaBAaeT CO6OH rpynny -C(0)-R3-C(0)-, rAe R3 npeACTaBAaeT CO6OH 

rpynny -(CH2),,-, Heo6a3aTeAbHo 3aMemeHHyio OAHHM HAH AByMa C1-C6 anKHAaMH, 
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HJIH (J)eHHJI, 

n npeACTaBJiaeT COSOH uejioe HHCAO OT 0 AO 4; 

HAH ero (JiapMaueBTHHecKH npneMAeMOH COAH. 

61. Cnoco6 no n.60, rAe HefipoAereHepaTHBHoe 3a6oAeBaHHe npeACTaBJiaeT 

CO6OH 6ojie3Ht AAbureftMepa, 6ojie3Hb IlapKHHCOHa, BnjibcoHa, TeHTHHiroHa, 

SOKOBOH aMH0Tp0(J)HHecKHH CKAepo3, npnoHHbie 3a6ojieBaHHa. 

62. Cnoco6 npo(|)HJiaKTHKH H/HAH AeneHHa OHKOJioranecKHX 3a6oAeBaHHH, 

BKjuonaiomHH BBeaeHHe stJxJjeKTHBHoro KOAHHecTBa coeAHHeHHa oSmeft c[)opMyjibi I: 

.R? ^ ^R1 

10 B KOTOpOH 

Ri npeACTaBAaeT CO6OH 5-HJieHHyio HeHacbimeHHyio reTepomiKAHHecKyio 

rpynny, coAep^camyio OT 1 AO 2 reTepoaTOMOB, Bbi6paHHbix H3 N H/HAH S, 

Heo6a3aTenbHo KOHAeHCHpoBaHHyio c 6-HJICHHOH HeHacbimeHHOH UHKAHHCCKOH 

rpynnon; 

15 R2 npeACTaBJiaeT CO6OH rpynny -C(0)-R3-C(0)-, rAe R3 npeACTaBJiaeT CO6OH 

rpynny -(CH2)n-, Heo6a3aTejibHo 3aMemeHHyio OAHHM HAH AByMa C1-C6 ajiKHAaMH, 

HAH 4>eHHA, 

n npeACTaBJiaeT COSOH uejioe HHCJIO OT 0 AO 4; 

HJIH ero 4>apMaueBTHHecKH npneMAeMOH COAH. 

20 63. CnocoS npocJ)HJiaKTHKH H/HJIH JieneHHa 3a6ojieBaHHH, Bbi3biBaeMbix 

TOKCHHaMH MHKpOOpraHH3MOB, BKAKDHaiOmHH BBeAeHHe SC^eKTHBHOrO KOJiHHecTBa 

coeAHHeHHa oSmen cjjopMyAbi I: 

NH NH 

B KOTOpOH 

25 Ri npeACTaBAaeT CO6OH 5-HAeHHyio HeHacbimeHHyio reTepouHKJiHHecKyio 

rpynny, coAep^amyio OT 1 AO 2 reTepoaTOMOB, BbiSpaHHbix H3 N H/HAH S, 

Heo6a3aTeAbHo KOHAeHCHpoBaHHyio c 6-HACHHOH HeHacbimeHHOH UHKJIHHCCKOH 

rpynnon; 

R2 npeACTaBAaeT CO6OH rpynny -C(0)-R3-C(0)-, rAe R3 npeACTaBJiaeT COSOH 

30 rpynny -(CH2)n-, Heo6a3aTeAbHO 3aMemeHHyio OAHHM HAH AByMa C1-C6 aAKHAaMH, 

HAH (|)eHHJI, 
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n npeACTaBJiaeT CO6OH uejioe HHCAO OT 0 AO 4; 

HAH ero (JjapMaueBTHHecKH npneMAeMOH COJIH. 

64. CnocoS n.63, rAe 3a6ojieBaHHa, Bbi3biBaeMtie TOKCHHaMH, npeACTaBJiaiOT 

COSOH 6oTyAH3M HJIH ra30Byi0 raHrpeHy. 

5 65. Crrocoo npo(|>HJiaKTHKH H/HAH JieneHHa ajiKoroAH3Ma H aAKoroAtHoro 

UHppo3a neneHH, BKAioHaiomHH BBeAeHHe a^^eKTHBHoro KOJiHHecTBa coeAHHeHHa 

o6in;eH 4>opMyjibi I: 

Ri /R1 
— NH NH 

9 

B KOTOpOH 

10 Ri npeACTaBJiaeT COSOH 5-HJieHHyio HeHacbimeHHyio reTepoHHKAHHecKyio 

rpynny, coAepacamyio OT 1 AO 2 reTepoaTOMOB, BbiSpaHHbix H3 N H/HJIH S, 

Heo6a3aTejibHO KOHAeHCHpoBaHHyio c 6-HJICHHOH HeHacbimeHHOH HHKAHHecKOH 

rpynnon; 

R2 npeACTaBAaeT CO6OH rpynny -C(0)-R3-C(0)-, rAe R3 npeACTaBAaeT CO6OH 

15 rpynny -(CH2)n-, Heo6a3aTeAi>Ho 3aMemeHHyio OAHHM HAH AByMa C1-C6 ajiKHAaMH, 

HJIH (|)eHHJI, 

n npeACTaBJiaeT COSOH ueAoe HHCJIO OT 0 AO 4; 

HAH ero 4>apMaueBTHHecKH npneMJieMOH COAH. 

66. Cnoco6 npo(j)HjiaKTHKH H/HAH jieneHHa >KeAe30H3<5biT0HH0H aHeMHH, 

20 no3AHen nop^npHH, BKjuonaiomHH BBeAeHHe 3(|)(|)eKTHBHoro KOAHHecTBa coeAHHeHHa 

oSmen (^opMyAbi I: 

R2_.^ /R1 
'NH NH 

B KOTOpOH 

Ri npeACTaBJiaeT COSOH 5-HAeHHyio HeHacbimeHHyio reTepoitHKAHHecKyio 

25 rpynny, coAepKamyio OT 1 AO 2 reTepoaTOMOB, BbiSpaHHbix H3 N H/HAH S, 

Heo6a3aTenbHo KOHAeHCHpoBaHHyio c 6-HACHHOH HeHacbimeHHOH HHKAHHCCKOH 

rpynnon; 

R2 npeACTaBAaeT COSOH rpynny -C(0)-R3-C(0)-, rAe R3 npeACTaBJiaeT COSOH 

rpynny -(CH2)n-, Heo6a3aTeAbHo 3aMemeHHyio OAHHM HAH AByMa Ci-C6 aAKHAaMH, 

30 HAH (|)eHHJI, 

n npeACTaBJiaeT CO6OH neAoe HHCAO OT 0 AO 4; 
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HJIH ero (JjapMaueBTHnecKH npneMaeMon COJIH. 

67. CnocoS npocfmaaKTHKH H/HJIH aeneHHa oipaBaeHnn COJIHMH nepexoaHbix 

MeTajuioB, BKjnonaiomHH BBeAeHHe s^^eKTHBHoro KOJiHHecTBa coeanHeHna no o6m;eH 

(JjopMyjiw I: 

5 NH NH 

B KOTOpOH 

Ri npeacTaBJiaeT co6on: 5-HJieHHyio HeHac&imeHHyio reTepounKJiHHecKyjo 

rpynny, coaep^amyio OT 1 ao 2 reTepoaTOMOB, BbiSpaHHbix H3 N H/HJIH S, 

HeoSjnarejitHO KOHaeHCHpOBaHHyiO c 6-njieHHOH HeHacbimeHHOH nnKjinnecKOH 

10 rpynnon; 

R2 npeacTaBJiaeT coSon rpynny -C(0)-R3-C(0)-, rae R3 npeacTaBaaeT CO6OH 

rpynny -(CH2)n-, Heo6a3aTeatHO 3aMemeHHyio oaHHM HJIH aByMa C1-C6 ajiKHjiaMH, 

nan 4>eHHJi, 

n npeacTaBaaeT CO6OH neaoe nncao OT 0 ao 4; 

15 Han ero (JiapMaijeBTHHecKH npneMJieMOH COJIH. 

68. Cnoco6 noayneHHa npon3BoaHbix SncaMnaoB anKapSoHOBbix KHCJIOT oSmen 

(^opMyjiti I: 

R, ^ _ ^R; 

B KOTOpOH 

20 Ri npeacTaBJiaeT co6on 5-HJieHHyio HeHactimeHHyio reTepoHHKjinnecKyio 

rpynny, coaepacamyio OT 1 ao 2 reTepoaTOMOB, BbiSpaHHbix H3 N H/HJIH S, 

Heo6a3aTeabHO KOHaeHCHpOBaHHyiO c 6-njieHHoii HeHacbimeHHOH imicaHHecKOH 

rpynnon; 

R2 npeacTaBaaeT COOOH rpynny -C(0)-R3-C(0)-, rae R3 npeacTaBaaeT CO6OH 

25 rpynny -(CH2)n-, Heo6a3aTeabHO 3aMemeHHyio oaHHM nan aByMa C1-C6 anKHiraMH, 

nan 4>eHHa, 

n npeacTaBJiaeT coSon uejioe HHCJIO OT 0 ao 4; 

BKaioHaiomnn KOHaeHcaunio aHKapSoHOBOH KHcaoTbi oSmen (JiopMyabi II: 

R40-C(0)-R3-C(0)-0R4, 

30 rae R3 npeacTaBJiaeT co6on rpynny -(CH2)n-, Heo6a3aTeabHo 3aMemeHHyio 

oaHHM HJIH asyMa C1-C6 ajiKnaaMH, nan 4>eHna, 
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n npeacTaBJiaeT COSOH uejioe HHCJIO OT 0 ao 4, 

R4 npeacTaBaaeT COSOH Boaopoa, C]-C6 BJIKHJI, 

H aMHHa oSmen (})OpMyjibi III: 

NH2-(CH2)2-R,, 

5 rae Ri npeacTaBJiaeT COSOH 5-HJieHHyio HeHacbimeHHyio reTepouHKjiHHecKyio 

rpynny, coaep^camyio OT 1 ao 2 reTepoaTOMOB, BtiSpaHHbix H3 N H/HJIH S, 

Heo6a3aTejiBHO KOHaeHCHpOBaHHyiO c 6-HJICHHOH HeHac&imeHHoft uHKJiHHecKOH 

rpynnon; 

npn HarpeBaHHH, Heo6a3aTejitHo B npHcyTCTBHH pacTBopHTejia. 

10 69. Cnoco6 no n.68, B KOTOPOM B KanecTBe pacTBopnTeaa Hcnojib3yK>T 

aHMeraaoBbiH nan ansTHjioBWH 3<|)Hp aHKap60H0B0H KHCJIOTBI H HarpeBaHHe 

ocymecTBjiaioT ao 150-170°C. 

70. CnocoS no n.768, B KOTOPOM KOHaeHcanmo npoBoaaT B pacTBope 

H3oaMHjioBoro cnnpTa npH KHnaneiiHH. 

15 71. CnocoS nojiyneHHa npoH3BoaHbix SncaMHaoB aHKapSoHOBtix KHcaoT oSmen 

4)opMyjibi I: 

B KOTOpOH 

Ri npeacTaBJiaeT CO6OH 5-naeHHyio HeHacbimeHHyio reTepouHKjiHHecKyio 

20 rpynny, coaep^amyio OT 1 ao 2 reTepoaTOMOB, BbiSpaHHbix H3 N H/HJIH S, 

Heo6a3aTeabHo KOHaeHCHpOBaHHyiO c 6-HJICHHOH HeHacbimeHHOH IIHKJIHHCCKOH 

rpynnon; 

R2 npeacTaBJiaeT COSOH rpynny -C(0)-R3-C(0)-, rae R3 npeacTaBJiaeT COSOH 

rpynny -(CH2)n-, HeoSa3aTeabHo 3aMemeHHyio oaHHM HJIH aByMa C1-C6 ajiKHjiaMH, 

25 nan 4>eHHa, 

n npeacTaBJiaeT coSon neaoe HHCJIO OT 0 ao 4; 

BKjnoHaKDiiiHH B3anMoaencTBne aHKapSoHOBOH KHcaoTbi oSmen 4>0pMyabI II: 

R40-C(0)-R3-C(0)-0R4, 

rae R3 npeacTaBJiaeT COSOH rpynny -(CH2)n-, Heo6a3aTeabHO 3aMemeHHyio 

30 oaHHM HJIH aByMa C1-C6 ajiKHaaMH, nan (freHHJi, 

n npeacTaBaaeT co6ofi neaoe nncao OT 0 ao 4, 

R4 npeacTaBaaeT coSon Boaopoa, 
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C N-rHflpOKCHCyKUHHHMH/lOM B npHCJTCTBHH N,N'-

AHUHKJioreKCHjiKap6oAHHMHzia B N,N-AHMeTHji4>opMaMHAe C nojiyneHHeM 

CooTBCTCTByiomero 6nc-N-OKCHcyKHHHHMHAHoro 3(^npa, oSinen 4>opMyjibi IV: 

sO O' 

5 KOToptra KOH^eHCHpyioT c OMHHOM oSmen (JjopMyjiti III: 

NH2-(CH2)2-Rl5 

rae Ri npeacTaBJiaeT coSon 5-HJieHHyio HeHacbimeHHyio reTepouHKjiHHecKyio 
rpynny, coAepacamyio OT 1 no 2 reTepoaTOMOB, Bbi6paHHbix H3 N H/HJIH S, 
Heo6a3aTejitHO KOHAeHCHpoBaHHyio c 6-HAeHHon HeHacbimeHHOH IIHKJIHHCCKOH 

10 rpynnon. 
72. CnocoS no n.71, rae KOHAeHcaimio npoBOAaT npn oxjiaacAeHHH AO 

TeMnepaTypti 0-5°C. 
73. CnocoS nojiyneHHa npoH3Bo^HEix SncaMH^OB AHKapSoHOBbix KHCJIOT oSmen 

<J)opMyjibi I: 

»R1 
15 

B KOTOpOH 

Ri npeacTaBJiaeT COSOH 5-HJieHiiyio HeHacbimeHHyio reTepouHKjiHHecKyio 

rpynny, coAep>Kamyio OT 1 ao 2 reTepoaTOMOB, BbiSpaHHbix H3 N H/HJIH S, 

HeoSa3aTejibHO KOHaeHCHpOBaHHyiO c 6-HJICHHOH HeHacbimeHHOH UHKUHHCCKOH 

20 rpynnon; 

R2 npeacTaBJiaeT co6on rpynny -C(0)-R3-C(0)-, rae R3 npeACTaBJiaeT coSon 

rpynny -(CH2)n-, HeoSa3aTejibHO 3aMemeHHyio OAHHM HJIH AByMa C1-C6 ajiKHjiaMH, 

HJIH (J)eHHJI, 

n npeACTaBJiaeT coSon uejioe HHCAO OT 0 AO 4; 

25 BKmoHaiomnn B3anMOAeHCTBne acfrnpa AHKapSoHOBOH KHCAOTM o6men 

(popMyjibi II: 

R40-C(0)-R3-C(0)-0R4, 
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rae R.3 npeacTaBJiaeT CO6OH rpynny -(CH2)n-, HeodmarejibHO 3aMemeHHyio 

OAHHM HJIH AByMa Ci-Cg ajiKHjiaMH, HJIH (JieHHA, 

n npeacTaBJiaeT COSOH uejioe HHCJIO OT 0 ao 4, 

R4 npeACTaBJiaeT COSOH CpC6 aJiKHJi, 

5 c THApa3HHrHApaTOM B opraHHHecKOM pacTBopHTejie c nojiyneHHeM 

6ncrHApa3HAa o6men (|)opMyjii>i V: 

H2N-NH-C(0)-R3-C(0)-NH-NH2, 

o6pa6oTKy 6ncrHApa3HAa HHTPHTOM Harpna B KHCJIOH cpeae npn TeMneparype 

0K0J10 0°C c nojiyneHHeM 6nca3HAa o6men cJiopMyjibi VI: 

10 N"-N+=N-C(0)-R3-C(0)-N=N+-N", 

KOHAeHcanHK) a3HAa c aMHHOM o6meH 4>opMyjibi III: 

NH2-(CH2)2-Rl, 

r^e Ri npeACTaBJiaeT CO6OH 5-HJieHHyio HeHacbimeHHyio reTeponHKJiHHecKyio 

rpynny, coAep>Kamyio OT 1 AO 2 reTepoaTOMOB, Bbi6paHHbix H3 N H/HJIH S, 

15 Heo6a3aTejibHo KOHAeHCHpoBaHHyio c 6-HJICHHOH HeHacbimeHHOH HHKAHHCCKOH 

rpynnon B OpraHHHecKOM pacTBopHTejie. 

74. CnocoS no n.73, B KOTOPOM B KanecTBe opraHHHecKoro pacTBopHTena 

Hcnojib3yioT cnnpTbi, npeAnoHTHTejibHo, H30np0naH0Ji. 

75. Cnoco6 nojiyneHHa np0H3B0AHbix 6ncaMHAOB AHKap60H0Bbix KHCJIOT oSmen 

20 <$opMyjibi I: 

'R2, 

B KOTOpOH 

Ri npeACTaBJiaeT coSon 5-HJieHHyio HeHacbimeHHyio reTeponnmiHHecKyio 

rpynny, coAep^camyio OT 1 AO 2 reTepoaTOMOB, BbiSpaHHbix H3 N H/HAH S, 

25 Heo6a3aTejibHO KOHAeHCHpoBaHHyio c 6-HJICHHOH HeHacbimeHHOH HHKJIHHCCKOH 

rpynnon; 

R2 npeACTaBAaeT CO6OH rpynny -C(0)-R3-C(0)-, rae R3 npeACTaBJiaeT CO6OH 

rpynny -(CH2)n-, Heo6a3aTeAbHo 3aMemeHHyio OAHHM HAH AByMa C1-C6 aAKHAaMH, 

HJIH (J)eHHA, 

30 n npeACTaBAaeT coSon uejioe HHCAO OT 0 AO 4; 

BKAionaiornHH KOHAeHcauHK) HMHAa o6men 4>opMyAbi VII: 
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O 

R 
Ri 

o 
rae R3 npeACTaBAaeT COSOH rpynny -(CH2)n-, Heo6fl3aTejn>Ho 3aMemeHHyio 

OAHHM HJIH asyMH C1-C6 ajiKHjiaMH, n npeACTaBJiaeT co6on uejioe HHCJIO OT 0 AO 4, 

c 3KBHMOJiapHtiM KOjiHHecTBOM aMHHa oGmen (J)opMyjn>i III: 

rae Ri npeACTaBJiaeT COSOH 5-HJieHHyio HeHacbimeHHyio reTepouHKjiHHecKyio 

rpynny, coAep>Kamyio OT 1 AO 2 reTepoaTOMOB, Bbi6paHHbix H3 N H/HJIH S, 

Heo6»3aTeAbHO KOHAeHCHpoBaHHyio c 6-HJieHHoft HeHacbimeHHOH HHKAHHCCKOH 

rpynnon; 

B OpraHHHecKOM pacTBopHTejie npn HarpeBaHHH. 

76. Cnoco6 no n.75, B KOTOPOM B KanecTBe opraHHHecKoro pacTBopHTena 

HcnoAb3yK)T cnHpTbi, npeAnoHTHTejibHO, H30np0naH0A H KOHAeHcaunio npoBOAar npn 

KHnaneHHH. 

77. Cnoco6 nojiyneHna np0H3B0AHbix 6ncaMHAOB AHKap60H0Bbix KHCJIOT o6men 

4)opMyjibi I: 

Ri npeACTaBJiaeT COSOH 5-njieHHyio HeHacbimeHHyio reTepOHHKjiHHecKyio 

rpynny, coAepacamyio OT 1 AO 2 reTepoaTOMOB, Bbi6paHHbix H3 N H/HAH S, 

Heo6a3aTejibHO KOHAeHCHpoBaHHyio c 6-HJICHHOH HeHacbimeHHOH HHKAHHCCKOH 

rpynnon; 

R2 npeACTaBAaeT COSOH rpynny -C(0)-R3-C(0)-, rae R3 npeACTaBJiaeT co6on 

rpynny -(CH2)n-, Heo6a3aTeAbHO 3aMemeHHyio OAHHM HJIH AByMa C1-C6 ajiKHAaMH, 

HAH (JteHHA, 

n npeACTaBJiaeT CO6OH uejioe HHCJIO OT 0 AO 4; 

BKAionaiornHn B3aHMOAencTBne AHKapSoHOBOH KHCAOTBI oSmen 4>opMyAbi II: 

rae R3 npeACTaBJiaeT COGOH rpynny -(CH2),,-, Heo6a3aTejibHO 3aMemeHHyio 

5 NH2-(CH2)2-RI, 

B KOTOpOH 

R40-C(0)-R3-C(0)-0R4, 



WO 2014/168523 PCT/RU2014/000265 

60 

OAHHM HJIH AByMfl CpCe ajiKHjiaMH, HAH (jjeHHA, 

n npeACTaBAaeT COSOH uejioe HHCAO OT 0 AO 4, 

R4 npeACTaBAaeT COSOH BOAOPOA, 

H aMHHa o6meft (JiopMyAti III: 

5 NH2-(CH2)2-R,, 

rAe R) npeACTaBJiaeT COSOH 5-HAeHHyio HeHacbimeHHyio reTepouHKjiHHecKyio 

rpynny, coAep^Kamyio OT 1 AO 2 reTepoaTOMOB, BbiSpaHHbix H3 N H/HJIH S, 

Heo6a3aTejibHO KOHAeHCHpoBaHHyio c 6-HJICHHOH HeHacbimeHHOH UHKAHHCCKOH 

rpynnon; 

10 npn MOJiapHOM cooTHomeHHH 1:2-2,5 B pacTBope TeTparaApo^ypaHa B 

npHcyrcTBHH KOHAeHcnpyiomero areHTa. 

78. Cnoco6 no n.77, B KOTOPOM B KanecTBe KOHAeHcnpyiomero areHTa 

HCnOJIb3yiOT Kap60HHAAHHMHAa30A. 


