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(57) Hacrosee n3o0peTeHre OTHOCUTCS K HOBbIM OMOJIOTMYECKH AKTHBHBIM COCAMHECHHMSM, POH3BOJHBIM
OucamMHIOB TUKapOOHOBBIX KHCIOT 001IeH (hopmyisr 1:

R R Ry
SN BN T

WK UX (papMarieBTHIecKH MPHEMIIEMBIM COJISIM, 00J1a1a0IINM CLIOCOOHOCTHIO K KOMITIIEKCOOOpa30BaHUIO
WITH XEJIATUPOBAHUIO HOHOB METAJUIOB, & TAIOKE HX IPUMEHEHHIO B Ka9eCTBE CPEACTBA IS TPOQUIAKTHKH
W/WIN JICYSHUs] BOCTIAIUTENIBHBIX 3aboneBaHuil. Hacrosmiee n3o0peTeHne TakKe OTHOCHTCS K HOBBIM
criocobam MmorydeHust TPON3BOIHBIX OMCaMUIOB TUKApOOHOBBIX KUCIOT 00IIeH popmysl 1.
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N300peTeHne OTHOCUTCS K HOBBIM OHOJOTHYCCKH aKTHBHBIM COCIMHCHUSM, TMPOHM3BOIHBIM OHCAMHIIOB
JTUKApOOHOBBIX KHCIIOT WK WX (papMalleBTUYCCKH MPUEMIIEMBIM COJISIM, OOJIaJarolUM CIIOCOOHOCTBIO K KOM-
TUIEKCOOOPa30BaHMIO WIIHM XEIATHPOBAHUIO HOHOB METAIUIOB, a TaKoke MX MPUMEHEHUIO B KAYeCTBE CPEICTBA IS
IpOGUIAKTHKH W/WIH JIEICHHS CEPACYHOCOCYIUCTHIX, BHPYCHBIX, OHKOJOTHYECKHX, HEHpoIereHepaTUBHBIX,
BOCTIAJIUTENTBHBIX 3a00JIeBaHUM, nMuabera, TepOHTOJOTHIECKUX 3a00JieBaHUH, 3a00JIeBaHNM, BBHI3BIBAEMBIX TOK-
CHHAMH MHUKPOOPTAaHM3MOB, a TaKKe aJIKOTOJIN3Ma, aJKOTOJIHHOTO IIMPpPO3a MEUCHH, aHEMHUH, MMO3THEH TopQu-
PHH, OTPaBICHUN COISIMH TIEPEXOAHBIX METAIJIOB.

YpoBeHb TeXHUKH

HoHBI METaIOB UTPAIOT BAXKHYIO POJIb KaK B HOPMAJTbHOM ()YHKIIMOHUPOBAHUH KJIETOK U BCETO OpPTaHU3-
Ma, TaK ¥ B Pa3BUTHH MATOJIOTHH.

W3BecTHBI JIeKapCTBEHHBIC MPENapaThl, KOTOPBIC OCYIISCTBISIOT CBOE JCHCTBUE Oiarojaps CIioCOOHOCTH
XeNaTHPOBATh HOHBI METAJLIOB. B CBSI3U C 3TUM B HACTOSIICE BPEMs BEICTCS TOUCK HETOKCHYHBIX COCTUHCHUM,
CHOCOOHBIX BBICOKO3((GEKTHBHO U CEICKTUBHO XEIATUPOBATh HOHBI METAIUIOB U MPHUTOTHBIX IS OHOMETUIIIH-
CKOTO MPUMCHCHHS.

CoennHEeHHS C XeIAaTHPYIOMIEH CIIOCOOHOCTRIO 0OOHAPYKEHBI CPEAN Pa3IMYHBIX KIACCOB COCIMHEHUH MO-
HO- W IUTOJOB, TUCYNb(UIOB, a30COCTMHEHUH, HUTPO30apOMAaTHUECKUX COSANHEHHH, IIPOU3BOAHBIX ITOTHAMHU-
HOKapOOHOBBIX KHCIIOT, THOCEMUKapOa30Ha, MUPHIOKCAIh H30HUKOTHHOWITHAPAa30Ha, XHHOJIMHA, aJaMaHTaHa,
nuporaiona, peHaHTpoanHa, THonpodocdaToB u apyrux. Kpome Toro, oHM OTMEUEHBI U CPEOH MPOYUX MPH-
POIHBIX COEAWHEHHH, TAKUX KaK, HaIpuMep, KapHO3WH, (pUTHH, neKTHH. Hanboxpmmii nHTepec MpeacTaBisIOT
COEIMHEHUS, MEIOIINe HECKOJIBKO (YHKIMOHANBHBIX TPYII, CIIOCOOHBIE BBICTYIIATh B POJIM JOHOP(OB AIIEK-
TPOHOB MPH KOMIUIEKCOOOpa30BaHNH. B CBSI3U C 3TUM TaKue COCAMHCHUS MOTYT HPEACTABIATh COOOW JTUTaH/bI,
cnenu()UIeCK B3aUMOJICHCTBYIOIINE ¢ HOHAMH METallIa WX TPYIIIBI METAJLIOB.

IlIupoko W3BECTHBIMH B HACTOSIICE BpPeMs KOMILICKCOOOPA30BATEISIMU SIBISIOTCS MPOU3BOIHBIC IOJH-
aMUHOKapOOHOBBIX KucHOT (Hampumep, IATA), D-neHUIMIIAMIH, TOMHIUKINYCCKUEC KPUITAHIBI, KOTOPBIC
VCIICIITHO PUMCHSIOTCS TIPH OTPABJICHUH THKEIBIMHA METaJUIaMU. B kadecTBe Xxexaropa jkeses3a Mpu HEKOTOPBIX
JKeNe30M30bITOUHBIX COCTOSIHUAX M TEMAaTOXPOMAaTO3€ MCIIONIb3yeTcs nedeppokcaMut. [loMuMo 3TOro, Bo3MoXK-
HO TPUMEHEHHE XeJIATOPOB NP MATOJOTHIX, CBA3aHHBIX ¢ Ca-M30BITOYHBIMH COCTOSHISIMH, HAllpuMep, IpH
apTpo3ax, aTepockKiepo3e, MoYeuHO-KaMeHHOI Oose3Hu. M3BeCTHO Takke, YTO XEeNaTOTEPaIus MPETsITCTBYET
OTJIOXKEHHUIO XOJIECTEpHHA M BOCCTAHABIMBACT €TO YPOBEHb B KPOBH, MTOHIMKAET KPOBSHOE JABJICHUE, TIO3BOJISIET
n30eKaTh aHTHOIUTACTHKY, TMOJABISET HEXKeNaTelbHbIe M0O0UHBIe 3((EeKTH HEKOTOPHIX CEPACYHBIX IIperapa-
TOB, yHalseT KalbIUH M3 XOJECTEPHHOBHIX OJIAIIECK, PacTBOPSET TPOMOBI M BOCCTAHABJIHMBACT 3JACTUYHOCTH
KPOBEHOCHBIX COCYJIOB, HOPMAIU3UPYET aPUTMUIO, IPETSITCTBYET CTAPCHHIO, BOCCTAHABIMBACT CHITY CEpACYHON
MBIIIIEI ¥ yIy4IiacT GYHKIUU CepAla, YBEIUINBACT BHYTPUKICTOYHOE COICPIKAHIE KU, PETYIUPYET MUHE-
PpaNBHBIA OOMEH, TIOJIe3HA MPH JICUCHUU O0JIe3HU AIbIreliMepa, MPEnaTCTBYET BOSHUKHOBCHHIO PaKa, yIydIlacT
MaMsITh U MPOSBISICT MHOXKECTBO APYTUX MOJOKHUTEIBHBIX 3 dekroB. OMHAKO CHIBHBIC XEIaTOpPhl, IPUMCHSC-
MBIC B HACTOSAIICE BPEMs B XEJIATOTEPAITUH, KaK MPABHIIO, 00Jaal0T TOKCHYSCKUM JICHCTBHEM, KOTOPOE IPOSIB-
JISIETCSI, B OCHOBHOM, B MOBPEXKIICHUH CIIM3HCTOW 00OJIOYKM TOHKOW KHINTKK M HAPYIICHWU (YHKIUU mModYek. B
HEKOTOPBIX CITy4asX MpH OBICTPOM BBEICHHH OOIBIINX KOJWYECTB M3BECTHBIX XEIATOPOB BOSMOXHO HapyIIe-
HHE BO30YAMMOCTH MBIIII] U CBEPTHIBAEMOCTH KpoBH. KpoMe Toro, CHIIbHBIE XeIaToOpbl MOTYT B3aMMOACHCTBO-
BaTh ¢ mosie3HpIMu Omodnementamu (Na, K, Ca, Mg, Ca), a Takke MOTYT U3MEHSATh aKTHBHOCTh KH3HEHHO BaXK-
HeIX MetauiodepmenToB [3enennn K.H. "Kommuiekconsr B Mmeaunune”, CopocoBckuit OOpa3oBaTenbHbIil XKyp-
Hai, 2001, 1.7, Ne 1, cTp.45-50].

B cBs13u ¢ 3TUM TIPOBOIUTCS aKTHBHBIA TTOUCK HOBBIX BBICOKOA()(DEKTUBHBIX XEIATOPOB C XCIATHPYIOIICH
CIIOCOOHOCTBIO, TOCTATOYHOM ISl OCYIIECTBIECHH Onojornyeckoro 3¢¢exra in vivo, JMIICHHBIX MOOOYHBIX
3¢ dekToB.

Oco0OCcHHO aKTyallbHAa HJCsl MPUMCHCHUS XCNATOTEPAIllK B CIydac BUPYCHBIX 3a00JICBaHU, TaKUX Kak
BUY, nanumioma venoseka, reprec, renatut C u apyrue.

[epcrieKTUBHON MUIICHBIO JJIS STOTO MPEACTABISCTCS UHK-CBSI3BIBAIONINE YIACTKA B CTPYKTYpPE BHPYC-
HBIX OEJIKOB - TaK Ha3bIBaEMBIE "I[HHKOBBIE MMANIBIBI".

B Hacrosmiee BpeMs BBISIBJICHO HECKOJBKO COCTUHEHHM, BO3ECHCTBYIOMNX HA "IIMHKOBBIC MAbIBI" BaK-
HBIX OCJIKOB 3THX BUPYCOB.

B cratee Andreas J.K., Boorganic & Medicinal chemistry, 2003, v.11, p.4599-4613, ommcano mpou3BoOI-
HOE aJaMaHTaHa, MMEIOIIee TPUBHAJIHHOE Ha3BaHWE OaHAHHMH, KOTOPOE SIBISETCS XEIaTOpPOM HOHOB ITMHKA.
IIpeamonaraeTcs, 9T0 OHO XMMHYECKH MOAXOJNUT Ul yaaueHus nuHka u3 oenka NCp7 BHUY. Nmetomee yka-
3aHHBIN BBINIE MEXaHU3M JICHCTBUS a3alpOU3BOIHOE - a3aqukapOoHamu HaxomuTces B I/11 ctanuy KIIMHUYECKUX
UCTIBITaHUH NpOoTUB nporpeccupymomero CIINda.

B cratee Rice W.G., Schaeffer C.A., Harten B., Nature, 1993, v.4, p.473-475, packpwIT 3-
HHUTpO300eH3aMIJ, KOTOphIH ynaiser nuHK u3 NCp7 6enka BUY, narubupys perumkamuio BUY u ero mato-
TEHHOCTH in Vitro u in vivo.

B kauecTBe MUILICHH JICKAPCTBCHHBIX CPEACTB OBLT BEIOPAH TAaK)KE yJACTOK THIA "IIMHKOBBIHN majen" Oenka
E6 Bupyca manmiiioMsl 4e0BeKa. TOT BUPYC SABISETCSA BO3MOXKHBIM IIOCPEAHUKOM B STHOJOTHH IIEPBUKAIBHON
KapIMHOMBEI.
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B cratee Beerheide W., Bernard H.-U., Tan Y.-J., Ganesan A.J., National Cancer Institute, 1999, v.91, Ne
14, 1211-1220, onucaHbl UCTIBITAHMS in Vitro a3acoeqUHEHUH, AUCYIb(OUAHBIX U HUTPO30apOMaTHYECKUX IIPO-
n3BOAHBIX. [TokazaHo, 4To coeauHeHus Tuna 4,4'-mUTHoAMMOPQOIUHA TTPOBOIUPYIOT BHICBOOOKICHHE HOHOB
IUHKa. B pesynbrate HaOMOOamy M3MEHEHHE CTPYKTYpPHI BHPYCHOTO Oenka M HapylleHHe ero (yHKIH, CBS-
3aHHBIX C OWOJIOTHEH M MaTOJIOTHEH BHpyca ManMUIOMBI deioBeka. OMHAKO KIMHWYECKUE UCTIBITAaHUS TaHHBIX
COEIMHEHUH B 3TOM OTHOIICHHUH eIlle He 3aKOHYEHHI, H 00 MX 3()()HEeKTHBHOCTH MOXKHO CYAUTH TOJIBKO Ha OCHO-
BaHWH UCCJIEIOBAaHMUI 1n Vitro.

VYxazaHHBIC BBIIIC COCAWHEHHS PacCMaTPUBAIOTCS KaK MEPCIEKTHBHBIC U Pa3BUTHS JIEKapPCTBEHHBIX
CPEICTB MPOTHB LIEPBUKAIHHOIO PaKa, OCTPOKOHECYHBIX KOHIMIOM U JIATCHTHBIX MAMMIIOMaBHPYCHBIX HH(DEK-
U TTOJIOBBIX OpraHoB. Bupyc rematuta C MpUHAICKUT K YHCITY HAaHOOJIEe MIUPOKO PACIIPOCTPAHCHHBIX YeJI0-
Beueckux matoreHoB. CoBpeMeHHas Tepanus remnatuta C OCHOBaHA MPAKTHYCCKU MCKIIOYHTEIBHO HA UCIIONb-
30BaHUM MHTEPPEPOHA, a TAKKE €ro KOMOWHAIMK ¢ HYKJICO3UIHBIM aHAIOTOM - pubaBupuHoM [Koznos M.B.,
ITonsixos K.M., UBanoB A.B., buoxumus, 2006, 1.71, Ne 9, ctp. 1253-12594]. Cnenyer 0TMETUTh HEBBICOKYIO
3(h(HEeKTUBHOCTD TAKOH TEpaITHH.

Uro xacaeTcsi pa3BUTHS TEPANIeBTUIECKUX areHTOB MPOTHB BHUpyca rematuta C, TO OXHOW W3 MUIICHEH SB-
nsietcss NS3-ceprHOBast IpOTEeHHA3a, B MOACPKAHUN CTAOMIBHOCTH CTPYKTYPHI KOTOPOH Ba)KHYIO POJIb HTPACT
UHKOBBIA ydacTok [Andrea Urbani, Renzo Bazzo, Maria Chiara Nardi, Daniel Oscar Cicero, Raffaele De Fran-
cesco, J. Biol. Chem, 1998, v.273, Ne 30, p. 18760-18769]. NarubupoBanue uivu N3MEHEHHE €€ aKTUBHOCTH ITy-
TEeM NPUMEHEHHS COeIMHCHHH, CIIOCOOHBIX K M3BJICUCHHIO IMHKA, B HEKOTOPHIX JINTEPATYPHBIX MCTOYHUKAX
OIICHEHO B Ka4eCTBE MHOT'000CIIAONICH CTpAaTeTHH YIIPaBICHUs 00JIe3HBI0, BRI3BAaHHON BHpycoM rematuta C.

B cratee Timothy L. Tellinghuisen, Matthew S. Paulson, Charles M. Rice, J. Virology, 2006, v. 80, Ne 15,
p. 7450-7458, onmcano, uro Metaimoxenatopsl (3ATA u 1,10-penantponun) 6su1 3P PEKTUBHEIMA MHTHOUTO-
paMu mpoTeasbl, OIICHCHHBIME OTHOCHUTEILHO NS2/3 aBTopacmierieHus. FIMeloTcs: TakKe CBEICHUS O TOM, YTO
1,10-peHaHTPOTMH NEHCTBOBAN B 3TOM CITy4ac MIMEHHO Yepe3 XeIaTUPOBAHUE IIHMHKA.

B crarse Sperandio D., Gangloff A.R., Litvak J. Goldsmith R., Bioorg. Med. Chem. Lett., 2002, v.12, Ne
21, 3129-3133, onmcad CKpHHHUHT TPYNIHI OMCOSH3MMHIa30JI0B C IIENBI0 TIONCKA HHTHOUTOPOB CEPUHOBOM IMPO-
teasbl NS3/NS4A Bupyca remaruta C, KOTOPBIHA TakKe MPUBET K HACHTH(HUKAIIMA COOTBETCTBYIOIIETO MOIITHOTO
Zn*' -3aBrCHMOr0 HHrHOHTOPA.

[Ipu pa3paboTKe HOBBIX MOAXOJO0B K Tepanuu rematuta C qpyroi mpuBIeKaTeI-HON MHUIICHBIO MOKHO Ha-
3BaTh PHK-3aBucumyro PHK-nmomumepasy Bupyca rematuta C (BupycHbId Oeiok NS5B), umerommii B cBoei
CTPYKType IMHK-CBs3bIBatommid ydactok [Timothy L. Tellinghuisen, Matthew S. Paulson, Charles M. Rice, J.
Virology, 2006, v. 80, Ne 15, p. 7450-7458].

W3zBectHble B Hactosimee Bpemst nHruomntopel PHK-3aBucumoit PHK mommmepaser Bupyca remarnta C
MOJKHO YCIIOBHO Pa3JICIHTh Ha JIBA OCHOBHBIX KIIACCA: MPOU3BOJHBIC HYKICO3UAOB U HCHYKICO3HIHBIC HHTUOU-
TOPBI pa3au4YHON mpupoas! [Maria Bretner, Acta biochemica polonica, 2005, v.52, Ne 1, p. 57-70]. Kpome Toro,
00HapyKEHO WHrHOMPOBaHUE aKTHBHOCTH JAaHHOTO (hepMEHTa MPOW3BOAHBIMU MUporainoia. [IpumedaTensHo,
YTO MEXaHU3M WHTUOMPOBAHWS MPOU3BOIHBIMU MUPOTAILIONA, KAK IMOJATalOT, 3aKII0YAeTCS B XEIaTUPOBAHUH
KaTHOHOB MarHus, MPUHUMAIOMINX Y9acTHE B KaTAJIUTHYECKOM aKTe Ha CTaguH IepeHoca (pochopruiIbHOTO Oc-
tatka [Ko3noB M.B., ITonsikoB K.M., iBanoB A.B., buoxumus, 2006, 1.71, Ne 9, ctp. 1253-12594].

3aboneBanHus, BEI3BIBAEMBIC TEPIICCBHPYCAMH, IIUPOKO PACIPOCTPaHEHBI. Tak, M3BECTHO HECKOJBKO YeIo-
BEUECKUX TePIECBUPYCOB - BUpYc mpoctoro repreca 1 u 2 (HSV-1 u HSV-2), mutomeranosupyc (CMV), Bupyc
BETPSHOU OCIbI, BUpYyC DninrTeliHa-bappa. JlecTpyKTHUBHBIE IEHCTBHS, KOTOPBIC IIPH 3TOM OKa3hIBAIOTCS HA IICH-
TPaJbHYIO HEPBHYIO CHCTEMY, BBI3BIBAIOT TaKUe 3a00NieBaHMS, KaK dHIE(aTUT U MCHUHTHT. MOXXHO OTMETHTH
HMHTEPEC K MCCIICIOBAHUSIM BIUSHUS XEIATHPYIONUX IUHK COCAMHCHHUI, HAIPUMEP, TUITHICHTPUAMHHIICHTAYK-
CYCHOW KHCJIOTHI, HA MHTHOWPOBAHKE PCILTUKAIIMH YEIIOBEUECKOro mMuTOMeraioBupyca in vitro [Kanekiyo M.,
Itoh N., Mano M., Antiviral Res., 2000, v. 47, p. 207-214].

OmHaKo cleIyeT OTMETHTh U TOT (DaKT, YTO TePIIECBUPYCHI, TAK K€ KaK U BBHIIICYKA3aHHBIC BUPYCHI, UMCIOT
OenKku, coaepiKallie MOTHB THIA "IMHKOBBIA majien". XUMUYeCKHe M3MCHEHUs B "IIMHKOBOM Majblle" MOTYT
MPHUBOJIUTH K BEICBOOOKICHHUIO INHKA U U3MEHEHUSIM B CTPYKTYpe (PyHKIIMOHUPOBAHUS BUPYCHBIX OenKoB [Yan
Chen, Christine M. Livingston, Stacy D. Carrington-Lawrence, J. of Virology, 2007, v.81, Ne 16, p. 8742-8751].

"[{MHKOBBIE MAJBIBI" MOTYT CIIY>KUTh MHIICHBIO JUIS TIPEapaToB HOBOTO IMTOKOJICHHUS aHTHBUPYCHOTO JCH-
CTBUS. YK€ BBISBICHO HECKOJIBKO TakMx coemuHeHWH. OnHaKo B HacTosmiee Bpems 00 mx 3((HEKTHBHOCTH
MOJKHO CYIHTB, TOJIbKO OCHOBBIBASICH Ha MCCIIEIOBAHUIX, IPOBEJCHHBIX in Vitro.

BrrnmrenprBenennas nHbOpMaIMs MO3BOJSIET YTBEPXKAATh O BAKHOW PONM MOHOB METAJUIOB Kak B HOp-
MaJbHOM (DYHKIITHOHUPOBAHUM KJICTOK U BCETO OpPraHM3Ma, Tak U B pa3BUTHU maTonoruil. CmocoOHOCTh HEKOTO-
PBIX COCIMHCHHN K XCIATHPOBAHUIO HOHOB METAIUIOB MOXKET CIIYKHTh OCHOBOH JIJISl CO3/IaHUS TIPEMapaToOB, CIO-
COOHBIX K JICUYCHHIO Pa3HOOOPA3HBIX 3a00JICBaHUI, B YACTHOCTH, BUPYCHBIX.

B cratbe 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, Ne 40, p.
14901-14906, packpbIThl 3 eKTHBHBIC XeIaTophl JKele3a, KOTOPble JEMOHCTPUPYIOT BBICOKYIO aHTHIpoiHde-
PaTHBHYIO W IPOTHUBOOITYXOJIEBYIO aKTHBHOCTH, CPAaBHUMYIO C aKTHBHOCTBHIO M3BECTHBIX ITUTOCTATHKOB, W IIEp-
CHEKTHUBHBI [T KIMHUYECKIX HCCICIOBAHMUI.

-2



045515

B cratpe Kik K., Szmigiero L., "Dexrazoxane (ICRF-187)- a cardioprotectant and modulator of some anti-
cancer drugs", Postepy Hig Med Dosw Online, 2006, v. 60, p. 584-590, yka3aHo, 4To HEKOTOPBIE XEIaTOPHI JKe-
Jie3a MOTYT OBITh MCIIOJIh30BaHBI B KaUeCTBE "TIOMOITHUKOB" TPH MPOTHBOPAKOBOM Teparuu, Tak Kak 00JamaoT
KapINOIIPOTEKTOPHBIM JIeHCTBHEM.

XenatupoBaHUEe NOHOB MEIWM WHTHOMPYET aHTHMOTEHE3 W YMeHbIIaeT pocT omyxonn [Yu Yu, Jacky Wong,
David B. Loveioy, "Chelatorsat the cancer coalface: Desferrioxamine to Triapine and Beyond", Clin. Cancer
Res., 2006, v. 12, p. 6876-6883].

XenaTop UHKA - KIHOXHHOJ, CBSI3BIBAst HOHBI ZN”', BEI3BIBAET AITONTO3 PAKOBBIX KJIETOK YeroBeka [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 kauecTBe MHTHOUTOPOB AJIbJCTUANCTHAPOTCHA3EI XEIATOPHl HCIOIB3YIOTCS IS JICUCHUS AITKOTOIH3MA
[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 Takxe mpu aIKOTOJIBHOM IIUPPO3C TICYCHH, KEIC30-
M30BITOYHOI aHeMuu, no3aHel nopupun koxu [Schroterova L., Kaiserova H., Baliharova V., "The effect of
new lipophilic chelators on the activities of cytosolic reductases and P450 cytochromes involved in the metabo-
lism of antracyclin as antibiotics: studies in vitro", Physiol Res., 2004, v. 53(6), p. 683-691].

AKTHUBHOCTh HEKOTOPHIX aHTHOKCHIAHTOB OOYCIIOBJIEHA XEJIaTHPOBAHHEM HOHOB IEPEXOTHBIX METAJIOB
(Fe, Cu), 94TO CONPOBOXKTAETCS CHIKEHHEM METAIJIO3aBUCUMOTO TIEPEKUCHOTO OKHCIICHHS JTUNUAoB [Babiz-
hayev 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].

[IpuMeHeHHE aHTHOKCUAAHTOB MOXKET CIIOCOOCTBOBATh PACCACHIBAHHIO KATapaKThHI, YCTpaHSET 3a0olicBa-
HUS CETYATKU U MOHIDKACT MOTPEOHOCTh B MHCYIUHE Y TUAOCTHKOB, YCTPAHSACT IMUTMEHTAIIMIO KOXH, a TaKKe
CIIOCOOCTBYET YCTPAHEHHIO IOCIEICTBUH HMHCYNIBTA. XENaTHPOBAHHE IOJIE3HO TAaKXKE IPH JICUCHWH BOCTIANIHU-
TENBHBIX 3a00JIEBaHUM, TAKUX KaK OCTEOAPTPUTHI, peBMaTtonaHble apTpuThl. [3emennH K.H., "Kommniekcons! B
menunuae", CopocoBckuii O6pazoBarenbHbIi xKypHaI, 2001, 1. 7, Nel, ctp. 45-50].

XemnaTopsl MOTYT OBITh MCIIOJIB30BAaHBI B MEIHIIMHE B Ka4eCTBE KOMIDIEKCOHOB UIS TPAHCIOPTHPOBKH H
JIETKOTO BBIBEICHUS W3 OPTaHW3Ma MBIIIBSIKA, PTYTH, CYpbMBI, KoOanbTa, IMHKA, XpoMa, HuKels [JKomanH A.B.,
"Kommnekcusie coenunenus”, Yensounck: YTMA, 2 000, ctp. 28].

N3BecTHO MHTMOMpOBaHUE OOTYIMHHUECKOTO TOKCHHA TIOCPEACTBOM XEJIAaTHPOBAHUS HOHOB IIMHKA [ Anne
C., Blommaert A., "Thio-derivede disulfides as potent inhibitors of botulinum neurotoxin B: implications of zinc
interaction", Bioorg. Med. Chem., 2003, v. 11(21), p. 4655-60], xpoMe TOTO, XeIaTUPOBAHHE 3ALIMIIACT TPH
razoBoii ranrpene [3enennH K.H., "Kommiekconst B menunmue", CopocoBckuii OOpa3oBaTeNbHBIA KypHaJ,
2001, 1. 7, Nel, ctp. 45-50].

Xenarorepamnus NOJNE3HA MPU JICYCHUN HEWPOJCTCHEPATUBHBIX 3a00JICBAHUI, B YaCTHOCTH, OOJIE3HU AJIBII-
refiMepa, crocoOCTBys yiydmeHuto mamsatu [Bossy-Wetzel E., Schwarzenbacher R., Lipton S.A., "Molecular
pathways to neurodegeneration", Nat. Med, 2004, v. 10, p. 2-9]; 6one3nu ITapkuncona [Kevin J. Barnham, Colin
L. Masters, Ashley I. Bush, "Neurodegenerative diseases and oxidative stress, Nature Reviews Drug Discovery,
2004, v. 3, p. 205-214]; 6one3nn Buscona [Yu Yu, Jacky Wong, David B. Lovejoy, "Chelators at the Cancer
Coalface: Desferrioxamine to Triapine and Beyond", Clin. Cancer Res.? 2006, v. 12, p. 6876-6883]; 6one3nu
T'earuarrona [Whitnall M., Richardson D.R., "Iron: a new target for pharmacological interention in neurodegen-
erative diseases", Semin Pediatr Neurol, 2006, v. 13, p. 186-197]; 60okoBoro amuotpoduueckoro ckieposa [Kev-
in J. Bernham, Colin L. Masters, Ashley 1. Bush, "Neurodegenerative diseases and oxidative stress", Nature Re-
views Drug Discovery, 2004, v. 4] u npuonHsix 3aboneBanuii [Daniel L. Cox, Jianping Pan, Rajiv R.P. Singh,
"A Mechanism for Copper Inhibition of Infection Prion Conversion", Biophysical Journal, 2006, v. 91, L11-
L13]. XenaTopsl NpensTCTBYIOT BO3HUKHOBEHHIO paka [Megan Whitnall, with a wide spectrum of potent antitu-
mor activity that overcomes resistance to chemotherapeutics", PNAS, 2006, v. 103, Ne 40, p. 14901-14906].

3HAYNTETHHOE MECTO B PSILy M3BECTHBIX XEJIaTOPOB 3aHUMAIOT MPOU3BOIHBIE TETEPOLMKINUECKUX COEU-
HEHHH, HallpuMep, UMHIAa30J1a, COJIEPIKAIIe B CBOEM COCTaBEe NMHUI0- M aMUIOTPYIIIIHL.

B cratre 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, Ne25, ctp.
5950-5956, onricaHo OGHCTUCTAMHHOBOE MPOU3BOIHOE TIIYTAPOBON KUCIOTHI, KOTOPOE MOXKET CITYKUTh MOJIEITHIO
AaKTUBHOTO IIEHTpPa HyKJIea3 u MpOosBIIIET caadyio aKTUBHOCTE IpH pacuieruieHnn Moaexyia PHK.

B cratee Elfriede Schuhmann et al., "Bis[platinum(I)] and Bis[Palladium (II)] complexes of o,®-
Dicarboxylic Acid Bis(l,2,4—triaminobutane-N4)—Amides", Inorg. Chem., 1995, v. 34, p. 2316-2322, onmcaHbl
OHCIHCTAMHUHOBBIC TIPOM3BOHBIC TIIYTAPOBOM W aIUITMHOBOW KHCIIOT, KOTOPHIC SBISIOTCS MPOMEKYTOUYHBIMU
COCJIMHCHUSIMH JJI1 CHHTE3a KOMIDICKCOB C IUTATUHON ¥ MaJLIaIUCM:
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NH (CH2)n NH
~ —
"ot h "
\=N o O N=—/
NH (CHo),, NH
HQN/\‘/\/ \H/ T M\’/\NHz
\  NH © © HN_ /

oM™ T M—g
cl ¢l
n=3-6,8
M=Pt, Pd

Croco6 cuHTe3a Nl,N1—FJ'IYTapI/IJIﬁl/IC(FI/ICTaMI/IHa), BKJIIOYAIOIIMN B3aUMOJAEHCTBHE TMCTAMHMHA AUTUAPO-
XJIOpUA U TUXIJIOPAHTUIPHIA TIYTAPOBON KUCIOTHI B TUMETWI()OpMaMuie B IPUCYTCTBUH 4-KPATHOTO H30bITKA
TpudTIIIAaMKuHA omucaH B crathe Elfriede Schuhmann et al., "Bis[platinum(II)] and Bis[Palladium (II)] com-
plexes of a,0-Dicarboxylic Acid Bis(l,2,4—triaminobutane-N4)—Amides", Inorg. Chem., 1995, v. 34, p. 2316-
2322.

ABTOpaMH HACTOSILETO M300pETEHHs BIIEPBBIC OBUIO OOHAPYKEHO, YTO OMCIHCTAMHHOBOE MPOM3BOJIHOE
IIyTapoBOi KMCIOTEL, a uMeHHo - N'N'-royrapun Guc(rucramus), crioco6HO K 00pa30BaHMIO KOMILIEKCOB C
HMOHAMH METaJIIOB.

Takum 00pa3oM, ENbI0 HACTOSINET0 H300PETeHNUS SBISETCS MOIYyIeHHE OMOCOBMECTUMBIX T€TEPOIMKIIH-
YECKMX XeJaTOPOB MOHOB METAIIOB W WX NPHMEHEHHE B KadeCTBE JICKAPCTBEHHOTO CPEICTBA JUIS JICUCHHS
W/WIK PO MIIAKTHKH Pa3IMIHBIX 3a00JeBaHUM, HCIIONIB3YsI CIIOCOOHOCTD 3asABIISEMBIX COCTUHEHHUN XEIaTHPO-
BaTh HOHBI METAJIJIOB.

3anmaueii N300peTeHUS TaKXKe SBIAETCS pa3paboTKa MPOCTHIX, HCHOIB3YONINX JOCTYITHBIE peareHThl, CIo-
CO0OB IOJTy4EHUsI TAKMX COCTHMHEHHH.

Kparkoe onucanne n3o0pereHus
Hacrosiee n3o0peTeHne 0THOCUTCSI K IPOM3BOIHBIM OMCAaMUJIOB INKapOOHOBBIX KHCIIOT 001er hopmyst I:

R R R
SN N

B KOTOpO# R mpencrasisier co6oit rpymiy, BEIOpaHHYIO U3:
H H H
N N S N
~ <7 7y <1
N, N , N , N ,
N
1)
S

’

R, mpeacrapmnsier coboii rpymy, Beiopannyto u3 -C(0O)-(CH,)y-C(O)-, -C(0)-(CH,),-C(0)-, -C(O)-(CH,),-C(O)-,
-C(0)-(CH,);-C(0)-, -C(0)-(CH,)4-C(0)-, -C(0)-CH,-CH(CH;)-CH,-C(0)-, -C(0)-CH,-C(CH;),-CH,-C(O)-,

WU TPYIIITY
o]
YQY T@* @
o] o , © , o

niu €ro (I)apMaIIeBTI/I‘IeCKI/I MMpUEeMJIEMYIO COJIb,
pu YCJIOBUH, YTO COCAUHCHUC HE ABJISICTCA COCAUMHCHUCM, BI)I6paHHI>IM us3
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Hacrosimee m3o00peTeHne Takke OTHOCUTCS K MPOU3BOJIHBIM OMCAMHIIOB TUKAPOOHOBBIX KHUCIIOT OOIIeH
dhopmynel 1, ob6mamaronM crmocoOHOCTRIO XeNaTHPOBaTh MOHBI MeTauioB (Zn, Cu, Fe, Mg, Ca u np.); a Takxke
UX MPUMEHCHHUIO B KA4eCTBE CPEACTBA Ui MPOQIIAKTUKU W/WIN JICUCHHS CEPIACUHO-COCYIUCTHIX, BUPYCHBIX,
OHKOJIOTHYECKHX, HEHPOIereHepaTUBHBIX, BOCTIAINTENIBHBIX 3a00/IeBaHMiA, 1rabeTa, TepOHTOIOTHYECKUX 3a00-
JIeBaHMH, a TakxKe 3a00JIeBaHM, BEI3BIBAEMBIX TOKCHHAMH MUKPOOPTaHU3MOB, a TAKXKe aJIKOTOJIN3Ma, aJIKOT0Jb-
HOTO IMppO3a NEeUYeHH, aHEMUH, IO3JHEH MOPPHUPHH, OTPABICHUI COISIMHU TTEPEXOIHBIX METAILIOB.

Hacrosimee m3o0pereHue Takxke OTHOCHTCS K CHOCO0aM MOJydeHHs coequHeHHH oOmei dopmyis I,
BKJTFOYAFOIIMIM:

B3aUMO/IeHCTBUE TUKapOOHOBOM KUCIIOTHI M COOTBETCTBYIOIETO aMHHA IIPU HarPeBaHUM; WU

B3aMMOJICHCTBHE  JMKapOOHOBOW  KUCIOTHI ¢ N-THAPOKCHCYKIMHUMHUIOM B mpucyrctBud  N,N'-
JULUKIIOTeKCHITKApOOTMIMHIA C TIOTyYEHHEM COOTBETCTBYIOMIETO OMc-N-OKCHCYKIMHIMHUIHOTO 3(Upa, KOTOPHIi

KOHJICHCHPYIOT C aMHHOM; HITH

B3auMoIelCTBHE MA(dUpa TUKAPOOHOBOK KUCIIOTHI ¢ THAPA3HMHTUAPATOM, 00pabOTKy MOTYYEHHOTO AUTHIpA-
312 HUITPUTOM HaTPHSI C TIOJyI€HHEM COOTBETCTBYIOILIETO a3U/1a, KOTOPHI KOHASHCHPYIOT C aMUHOM; FIJIH

HarpeBaHHE PacTBOpa UMHUAA, 0OPa30BAHHOTO M3 AMKAPOOHOBOI KHCIIOTHI, 1 COOTBETCTBYIONIETO aMHHA B
OpPTaHNYECKOM PacTBOPHUTEIIE; FITU

B3aUMO/ICHCTBHE COOTBETCTBYIOIIETO aMHHA U TNKapOOHOBOW KHUCIOTH B MOJISIPHBIX COOTHOIIECHHSIX 2:1 B
MPUCYTCTBUH KOHAECHCTPYIOILETO areHTa.

[Mpennaraemble cnocoObI MOMYYEHHS TETCPOLUKINYECKUX OMCIPON3BOIHBIX IUKAapOOHOBBIX KHCIOT 00-
meit popMynsl I IPOCTHI B OCYIIECTBICHUH, IPOTEKAIOT B JIOCTATOYHO MSTKUX yCJIOBHSIX, 03 00pa3oBaHus 10-
0OYHBIX MPOJYKTOB, TEXHOJIOTWYHBI, TO3BOJISIOT TOJIy4YaTh LEJIEBbIE TPOJYKTHI C XOPOIIMM BEIX0Z0M (110 82%)
Y BBICOKOH CTETICHBIO YHCTOTEHI.

)

JeTanbHoe onucanue U3o0peTeHus
[peanodTUTETHHBIME COSUHEHUSMH HACTOSIIETO N300PETEHUS SABIISFOTCS CoequHEeHuMs 00meit opmyis I:

R R R
SN N

rne Ry mpencrasisier co6oit rpymiy, BEIOpaHHYIO U3:

/

R, mpencraisier coboit rpymmy, Beiopanuyto u3: -C(O)-(CH,)y-C(O)-, -C(O)-(CH,);-C(O)-, -C(O)~(CH,),-C(O)-,

-C(0)-(CH,)5-C(0)-, -C(0)-(CH,)4-C(0O)-, -C(0)-CH,-CH(CH;)-CH,-C(0)-, -C(0)-CH,-C(CH;),-CH,-C(0)-,
WA TPYIIILY

’
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SoUNoalve

Haunbosee mpeamoYTUTEIbHBIMA COSIMHEHUSIME HACTOSIIETO H300PETCHHS SABJSIOTCS COCTHHEHUS, MPEI-
CTaBJIEHHBIE B Ta0O. 1.
Tabiuma 1

Homep
CrpyKkTypa
COeIMHEHNA

3 NH i | \>

H
N NH NH
N 3
: /l/\ [ HC NH
’ <N NHW \/Y>N
50 NH.7/
T
N NH NH s
8 <\/2/\/ m \/T\/)
9 \ t:r//\\\/’Nﬂlg/A\\“//\\l:/NH\///\\Tf;

B kauectBe (hapmaneBTHUECKH NPUEMIIEMBIX COJIEH COEAMHEHWH 0 HACTOALIEMY H300PETCHHIO MOTYT
OBITh MCTIONB30BAaHBI AIIUTUBHBIC CONM OPTaHMYECKUX KUCIOT (Hampumep, GpopMuat, ameraT, Majear, TapTpar,
METAaHCYIb(POHAT, OCH30JICYIb(POHAT, TONYOICYIb(MOHAT W ApP.), aJUIUTHBHBIC COJM HEOPTaHMYECKUX KHUCIOT
(HammpuMmep, TuApoXIOpU, THAPoOpoMuUs, cyibdar, hocdar u aAp.), COMM ¢ aAMUHOKUCIOTaMHU (HAIIPUMEp, COJIb
aCIIaparuHOBOM KHUCIOTHI, COJIb TITYTAMHHOBOW KUCIOTHI U T.1I.), IPEAMOYTUTEIBHO, XJIOPTUAPATHI U al[CTATHI.

CoeIMHCHHST HACTOSIICTO M300PETEHUS MOTYT OBITh MOJIYYCHBI CIIOCOOOM, BKIFOUAIOMIMM KOHICHCAIIHIO
JUKapOOHOBOM KUCIOTHI 001el ¢hopmyssl 11:

R40-C (0O) -R3-C (0) —ORy,

rrne R; mpencrasnser coboit rpymy -(CH,),-, HeoOs3aTenpHO 3amerieHHyo oqauM i 1Byms C;-Cg-askunamu,
i herun, n npeacTasiser coboit menoe gucio ot 0 g0 4, Ry npencrasiser coboit Bogopon, C,-Cg-ankun, u
amuHa obmmeit popmynsr I11:

NHz- (CHz) =Ry,

rae R, mpexacrasmser co0oit S-4iIeHHYI0 HEHACHIIICHHYIO TeTEPOIUKINYECKYIO TPYIILY, COACPIKAIIyIo oT |
JI0 2 TeTepoaTOMOB, BRIOpaHHBIX M3 N W/WIH S, HE0OsI3aTEIIPHO KOHJIEHCUPOBAHHYIO C O6-WICHHOW HEHACHIIICH-
HOM ITUKJINYECKON TPYIITION;

TIpYU HarpeBaHUH, HEOOI3aTEIHFHO B IPUCYTCTBUU PACTBOPHUTEIIS.

[IpeanovYTUTeN HBIM SBIAETCS HCIIOIB30BAHNE TUMETHIIOBOTO 3(Hpa, M HarpeBaHue 10 Temneparypsl 150-
170°C, emie 6oiiee NpeANOYTUTEIBHO MPOBOANTH KOHIACHCALNIO TP KUIICHHH.

B kagectBe pacTBOpHTENEH MOTYT OBITH HCIOJIB30BAHBI JUTIIMM WU CIUPTHI, HANOOJIEE MPEAMOYTUTEIIh-
HO, N30aMHUJIOBBIN CITHPT.

Eme omauM crmocoOoM MoNTydeHHs MPOU3BOJIHBIX OMCAMHIIOB TUKApPOOHOBBIX KHCIOT 0O0IIeH (popmyisl |
SIBIISICTCSL CIIOCO0, BKITFOYAROIIU B3aMO/ICHCTBHIE JUKAPOOHOBOM KUCIOTHI 001eit popmyisr 11:

R,0-C (0) =R3—C (O) —OR,,

rre R; mpencrasnser coboii rpymy -(CH,),-, HeoOs3aTenpHO 3amenieHHyro oaHuM win aByMst C-Cg-aIKunamu,
nnu penwun,

N MpeAcTaBIsIeT co0oi nenoe ucio ot 0 10 4,
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R4 mpencraBnser coboit  Bomopon, ¢  N-THAPOKCHCYKIIMHAMUAOM B  mpucyrtcTBum  N,N'-
JTUIHKIoreKcunkapooquumuga B N, N-mumeTungopmaMuae ¢ MOJYYCHHEM COOTBETCTBYIOIIETO Owc-N-
OKCUCYKITMHUMHUTHOTO 3¢upa, obmmel hopmysl [V:

R, _O
O F
3 |
o ©
N~ >N
VY
\O O/

4

KOTOPBIN KOHICHCUPYIOT C aMHHOM obuiel popmysst 11

NHz- (CHz) 2=Ry,

rae Ry npencrapiser co0oi S-4IeHHYI0 HEHACBIIICHHYIO TeTCPOIUKINYSCKYIO TPYIITY, COACPIKAIIYO OT 1
JI0 2 TeTepoaTOMOB, BRIOpaHHBIX M3 N W/WIH S, HE0OSI3aTEIIPHO KOHJICHCUPOBAHHYIO C O6-WICHHOW HEHACHIIIECH-
HOM ITUKJINYECKOU TPYIIION.

[IpenmodTuTeNbHBIM ABISETCS OXJIaXaeHne 10 Temmepatypsl 0-5°C.

Eme oganM ciocoboM mofydeHus: IPOU3BOTHBIX OMCAMHJIOB AUKAPOOHOBBIX KUCJIOT oOrien Gopmymst [
SIBIIIETCSI CTIOCO0, BKIIIOYAIONTUH B3anMOecTBHE dhuUpa TUKapOOHOBO KHUCIOTH 00mel dhopmyisr I1:

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

rne R; mpencrasmser coboit rpymmy -(CH,),-, Heobs3aTenbHO 3aMemieHHy0 oqHuM win asymst C;-Cs-
ANKWJIAMHY, WK QCHIUIT,

n mpecTaBiIseT coboit nenoe uucio ot 0 1o 4, Ry mpencrasisier coboii Ci-Cy-ankmi, ¢ THAPA3UHTHAPATOM
B OPTaHUYCCKOM PACTBOPUTENC C MOIYYCHUEM OucTuapasuaa ooieit popmyisr V:

H,N-NH-C (0) =R3-C (0) -NH-NH,,

00paboTKy OMCTHApa3UIa HUTPUTOM HATPHUS B KUCIIOU cpeze pu Temrieparype okosio 0°C ¢ momydeHnemM
6ucazuma obmeit popmysr VI:

N -N*=N-C (0) -R3—-C (O) -N=N*-N",

KOHJICHCAIHIO Orcaszuaa ¢ aMuHOM o6mier hopmyosl 11

NH>- (CHz) 2—-Ry,

rae R, mpexacrasmser co0oit S-4ieHHYI0 HEHACHIIICHHYIO TeTEPOIUKINYECKYIO TPYIILY, COACPIKAIIyIo oT |
JI0 2 TeTepoaToMOB, BEIOpaHHBIX U3 N W/WiK S, HE00s3aTeIFHO KOHICHCHPOBAHHYIO C O-WICHHON HEHACHIIICH-
HOW IMKJIMYECKOH IPYIINOH, B OPraHUYECKOM PACTBOPHUTEIIC.

[IpennovTUTENFHO B KAYECTBE OPTaHUUCCKOTO PACTBOPHUTEIIS HCIIOIB3YIOT CIIUPTHI, HAUOOJIEE MPEIOYTH-
TeNbHO, u3onponanoir. Crnocod MpocT, HO MPUMEHUM B CITydYae, CIIA KOJTHMYSCTBO METHIICHOBBIX 3BCHBCB B UC-
XOJTHOHM AMKapOOHOBOM KUCIIOTE OOJBINE WIIM PABHO TPEM, TaK KaK MOJTyYaeMbIC B TIPOIIECCE CHHTE3a OMCa3HIBI
JUTSL KACJIOT C MCHBIIIMM YHCJIOM METHJICHOBBIX TPYITI HECTaOMIIBHBIL.

[TpousBoHBIE OMCAMHUIOB TUKAPOOHOBBIX KHCIOT 00mel ¢popMyisl I Takke MOTYT OBITh TIOTYYEHBI CIO-

co00M, BKJITFOYAIOIINM KOHACHCAINIO0 UMHUa o01mel popmyisl VII:
0

R3

)KN\/\
\n/ RI

s}

4

rre R; nmpeacrasiser coboit rpymmy -(CH,),-, Heobs3aTebHO 3aMelieHHy o ogauM mwin 1Bymst C;-Cg-akumamuy,

N MpeAcTaBIsIeT co0oi nenoe yucio ot 0 10 4,

C DKBUMOJISIPHBIM KOJTUYECTBOM aMUHa o0meii ¢popmyisr I11:

NH,- (CHz) 2—Ry,

rae R, mpexacrasmser co0oit S-4ieHHYI0 HEHACHIIICHHYIO TeTEPOIUKINIECKYIO TPYIILY, COACPIKaIIyIo oT |
JI0 2 TeTepoaTOMOB, BRIOpaHHBIX M3 N W/WIH S, HE0Os3aTEIIPHO KOHJIEHCUPOBAHHYIO C 6-WICHHOW HEHACHIIICH-
HOM ITUKJINYECKON TPYIITION,

B OPTaHHYECKOM PACTBOPHUTEIIE IIPH HATPEBAHUH.

[IpeanoYTUTENFHO B KAYeCTBE OPTaHUUCCKOTO PACTBOPHUTEIIS HCIOIB3YIOT CIIUPTHI, HAUOOJIeE MPEIIOYTH-
TEJNBHO, U30MPOIAHOT U KOHJCHCAITUIO IIPOBOAST TPU KUTISTICHUH.

Eme ogHuM crmocoO0M HACTOSIIErO H300PETCHUS SBISETCS CIOCOO MOMYyYCHHS POU3BOTHBIX OMCAMUIIOB
JIUKapOOHOBBIX KHCIOT oOmmieit ¢opmynsl I, Bioyaromuii B3anMoaeidcTBue TUKapOOHOBOM KHCIOTHI 0OImIei
¢dopmyst 11:

R40-C (0O) =R3-C (0O) —ORy,

rae R; mpencrasiser coboit rpymmy -(CH,),-, HeoOs3aTenpHO 3aMerieHHy 0 oqHuM win aByMst Ci-Cy-anKiniamu,
WM (EeHWI, n MpeACTaBIsAeT coboii enoe gucio ot 0 1o 4, Ry npexacrarnser coboit Bomopo, U aMuHa 0o0mIen
¢dopmyast 111:

NHz- (CHz2) 2—Ry,

-7 -



045515

rne R, npexncrasisier coboii S-4IeHHYI0 HEHACHIILICHHYIO T€TePOLUKINIECKYIO TPYIILY, COJepKalyto ot |
JI0 2 reTepoaToMoB, BEIOpaHHBIX U3 N n/uimu S, HeoOs3aTeIbHO KOHAECHCHPOBAHHYIO C 6-4JIeHHOI HEHACHINECH-
HOM ITUKJINYECKON TPYIIION;

IIPU MOJISIPHOM COOTHOIIeHHH 1:2-2,5 B pacTBOpe TeTparnapodypaHa B MPUCYTCTBUH KOHICHCHPYIOMIETO
areHTa, IpeAIoYTUTEIHFHO, KapOOHIIIINUMHUIA301a.

Hacrosmee n3o0pereHne Takke OTHOCHUTCS K JICKAPCTBEHHOMY CPEICTBY, (apMarieBTUYECKOH KOMIIO3H-
MU, COACPAIIUM TPOU3BOJHBIC OMCAMHIIOB JUKAPOOHOBBIX KHUCIOT obmmieit Gopmynst I, m cmocoly, BKITIO-
qaronieMy BBEJICHUE NMPOU3BOIHBIX OMCAMUIOB TUKAPOOHOBBIX KUCJIOT 00mmieH Gopmymsl I, mis nmpodumakTuku
W/WIIY JICUCHUS Y YEIOBEKA M )KUBOTHBIX BUPYCHBIX 3a00JICBaHUI, B TOM YHCIIC 3a00I€BaHUI, BEI3BAHHBIX BHPY-
coM renaruta C, BupycoM nanuiioMsl yenoseka, BUY unu onkorennsiMu PHK Bupycamu, TakuMu kak BUpYC
JIEHKEMHUH; CepACYHOCOCYIUCTRIX 3a00JICBaHUM, B TOM YHCIC 3a00JICBaHHA, BBI3BAHHBIX KapIHOTOKCUYHOCTEIO
IIUTOCTATUKOB, OTJIOXCHUEM XOJICCTCPUHA, TIOBBIMICHHBIM KPOBSHBIM JaBICHHUEM; 3a00JICBaHUN, CBS3aHHBIX C
METaJUI03aBUCHMBIMH PEAKIUSIMHI CBOOOTHOPAIUKATIHHOTO OKUCIICHHS, B TOM YHUCIIC TEPOHTOJIOTHICCKUX 3a00-
JICBaHUM, TaKUX KaK KaTapakTa, 3a00JIeBaHUS CETYATKH, MUTMEHTAIUS KOXH, MOCICICTBHUS WHCYIIBTA; aTepo-
CKJIEPO3; BOCTIAJIUTEIBHBIX 3a00IeBaHMI, TAKIX KaK OCTEOAPTPHUT, PEBMATONIHBIN apTPUT;

muabeTa W ero COCYIUCTBIX OCJIOXHEHHH; HeHpOJereHepaTHBHBIX 3a00JIeBaHMHA, B TOM dYHCIE OOJE3HH
AnprreiiMepa, 6one3nu Ilapkuacona, Bunscona, ['eHTHHTTOHA, OOKOBOTO aMHUOTPO(PHUUECKOTO CKIEpO3a, MpH-
OHHBIX 3200JIEBaHU;

OHKOJIOTHYECKHX 3a00ieBaHMiA; 3a001€BaHU, BBI3BIBAEMBIX TOKCHHAMH MHUKPOOPTAaHH3MOB, B YaCTHOCTH,
00TynHM3Ma MM Ta30BOM TaHTPEHBI;

AJIKOTOJIM3Ma U aJIKOTOJIEHOTO IIUPPO3a MEUCHH; KeJIe30M30bITOYHON aHeMUH, MTO3IHEH OppHUPHH; OTpaB-
JICHUH COJISIMU TIEPEXOIHBIX METAILJIOB.

CoenuHEeHHsT HACTOSIET0 N300peTeHus! BBOMATCS B 3(P(EKTHBHOM KOJHMYECTBE, KOTOpOE 0OecreynBacT
JKEIACMBII TePaNCBTHYCCKUI pe3yIbTaT.

Coenunenus oowmeid popmysst (I) MOTyT OBITH BBEICHBI IIEpOpPaATIEHO, MECTHO, ITAPEHTEPAIBHO, HHTPaHA3aJIBHO,
MHTAJLIFOHHO W PEKTAJIBHO B BUE CTAHIAPTHBIX JIEKAPCTBEHHBIX (POPM, COAep KaIINX HETOKCHIHEIE (papMareBTH-
YeCKH MPHUEMIIEMbIE HOCUTENH. VICTIONb3yeMblii B HACTOSIIIEM ONMCAHWHM TePMHUH "TapeHTepaTbHOe BBeeHHE" O3Ha-
YaeT MOIKOXKHBIE, BHYTPUBCHHBIE, BHYTPHMBIIICUHBIC WJIH BHYTPUTPYIHbIC HHBEKIIUU WITH BIUBAHUSL

CoerHeHHsT HACTOSIIEr0 N300pEeTEHUsT MOTYT OBITh BBEICHBI MMAIIMEHTY B J103aX, cocTaBisromux ot 0,1 10
100 mr/KT Beca Tena B IeHb, IPEAMOYTUTENLHO, B 103aX OT 0,25 10 25 MI/KT oauMH Win OoJiee pa3 B ICHb.

[Ipu 3TOM ClemyeT OTMETHTD, YTO KOHKPETHAs 1032 I KaXKAO0TO KOHKPETHOTO MalueHTa Oy/IeT 3aBHUCETh
OT MHOTHX (paKTOpOB, BKJIIOYasi aKTUBHOCTD JTAHHOTO HCIIOJIb3YEMOTO COEIMHEHNS, BO3pacT, BeC Tela, Mo, 00-
IIee COCTOSHHUE 370POBbS M PEKUM IHTAHUS IAIlEHTa, BpeMs U COCO0 BBEAEHUs JIEKapCTBEHHOTO CPEJICTBA,
CKOPOCTB €r0 BBIBEJCHHUS M3 OpraHU3Ma, KOHKPETHO HCIOJIb3YeMYyI0 KOMOMHAIMIO JIEKAPCTBEHHBIX CPEJCTB, a
TaKXKe TSHKECTh 3a00JICBaHMS Y JAHHOTO WHAWBHIA, TTOIBEPracMOTO JICUCHHIO.

dapmareBTHUECKHE KOMITIO3UINH 10 HACTOAIIEMY N300pETEHHUIO COAEpKaT COeMHEHNE 00IeH GpopMyItbl
(I) B konmuecTBe, 3 (HEKTUBHOM TS TOCTIDKEHHUS JKEIaeMOT0 Pe3yiIbTaTa, i MOTYT OBITh BBEACHHI B BUJIC CTaH-
JAPTHBIX JIEKAPCTBEHHBIX (opM (HampuMep, B TBEPHAOH, TOTYTBEPAOH WIIH KUIKOH (opMme), CoIMepKalIux Co-
€AVHEHHS HACTOSIIETO M300pETeHNs B KaUeCTBE aKTHBHOTO WHTPEIMEHTA B CMECH C HOCHTEJIEM FUIM HATIOJTHH-
TeJIeM, TIPUTOAHBIM IS BHYTPUMBIIIEYHOTO, BHYTPUBEHHOTO, TIEPOPATBEHOTO, CYOIMHTBAIBHOTO, WHTAJSIIHOH-
HOTO, HHTPAHA3JIEHOTO M MHTPAPEKTAILHOTO BBEACHUSA. AKTUBHBIN WHTPEIUEHT MOXET OBITh BKJIIOUEH B KOM-
MO3HIIMIO0 BMECTE C OOBIYHO HCHOIB3YEeMBIMH HETOKCHYHBIMH (PapMareBTUYECKH MMPUEMIIEMBIMH HOCHTEISIMU,
MPUTOAHBIMHE JIJISl U3TOTOBJICHHUS PACTBOPOB, TAOJIETOK, MUIIOINB, KATICYJ, APaKe, IMYJIbCUHN, CYCIICH3UHA, Ma3ei,
reneit u MoOBIX IPYTUX JCKAPCTBCHHBIX (POPM.

B kadecTBe HamoMHUTENICH MOTYT OBITH HMCIOJB30BAaHBI PA3INYHBIC BEIECTBA, TAKUE KaK CaxXapHIbl, Ha-
mpuUMep, TII0K03a, JIAKTO3a WM Ccaxapo3a, MaHHHUT WIH COPOWT, MPOHM3BOIHBIC IEIUTIONIO03BI W/HIH (QochaThl
KaJbIIYs, HAapUMeEp, TPUKaIbIMK Gocdar wiu KUCHbEIA GocdaT KaabIys, B KAYECTBE CBA3YIOIIETO KOMIOHCHTA
MOTYT OBITh HCIIOJIb30BaHbI, TAKHUEC KaK KpaXMalbHas MacTa, HAIpUMEp, KYKypPY3HBIH, MIICHAYHEIA, PUCOBBIH,
KapToQeNpHBIH KpaxMal, jKeJIaTHH, TParakaHT, METHIIEIUTION03a, THAPOKCUIIPONIIMETHIIIIEIUTION03a, HaTPpU
KapOOKCHMETHIIIIEINTION03a W/ WIH TMOJMBHHIWINHPPOIUAOH. [Ipr HE0OXOAUMOCTH MOTYT OBITH HCIIOIb30BaHBI
Pa3pBIXILIIONINE areHTHl, TAKHE KaK BBIIICYHOMSHYTHIE KpaxMaslbl U KapOOKCHMETHIIKpaxMall, ONepeYHOCIIH-
THIA TIOJMBUHUIIIIUPPOIIMIOH, arap WK aJbIMHOBAS KHCIOTA WIIH €€ COJNb, TaKas KaK aJbrIHAT HATPHSL.

MoryT OBITh UCTIONB30BaHBl HEOOs3aTeIbHBIE TOOABKH, TaKWe KaK areHTHI, PETyIHNPYIONHE TeKYy4IeCTh, ’
CMa3BIBAIOIINE aTCHTHI, TAKHME KaK TUOKCHI KPEMHHS, TANbK, CTEAPUHOBAS KUCIIOTA M €€ COJH, TaKHhe Kak CTea-
paT MarHUs WU CTeapaT KNI, W/UIN POMWICHTTUKOIb.

Snpo npake 0OBIYHO MOKPBIBAIOT CIIOEM, KOTOPBIH YCTOWYMB K JICHCTBHIO KEIyJ0YHOTO coka. [[ms sToi
[ENU MOTYT OBITh UCIIOJIE30BAaHBI KOHIICHTPUPOBAHHEIC PACTBOPHI CaXapHOB, KOTOPBIE MOTYT HEOOs3aTEIbHO
COJIEpXKATh apaBUICKYIO0 KaMe/ib, TalbK, MOJUBHHIIITHPPOIUIOH, TOIHATHICHIITUKOIb W/UIIH TUOKCH]] TUTAHA,
Y TIOAXOJISIUEC OPTAHUICCKHE PACTBOPUTEIIH WIIA UX CMECH.

B kxauecTBe 100aBOK MOTYT OBITh TAKXKE HCIOJIL30BAHBI CTAOMIH3aTOPBI, 3aTyCTUTENHN, KPACUTEIN U OTYIIKH.

B kadgecTBe Ma3zeBOil OCHOBBI MOTYT OBITH HCIIOJIE30BaHBI YIJIEBOJOPOTHBIE Ma3eBBIE OCHOBEI, TAaKHE Kak
BazenuH Oenblid 1 kenthiid (Vaselinum album, Vaselinum flavum), BazenmuunoBoe macio (Oleum Vaselini), ma3n
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oenas u xuakas (Unguentum album, Unguentum flavum), a B kauecTBe 100aBOK IS MIpHIaHUS 00Jiee IIOTHON
KOHCHCTCHIINH - TAKHME KaK TBEP.bIi mapaduH U BOCK; aOCOPOTUBHBIC Ma3eBbIC OCHOBBI, TAKUE KaK TUAPO(OUITE-
Herid BazenuH (Vaselinum hydrophylicum), manonwma (Lanolinum), konpakpem (Unguentum leniens); ma3eBbie
OCHOBBI, CMBIBa€MbIe BOJIOW, Takue Kak TuapodmimbHas Maszp (Unguentum hydrophylum); BomopacTBOpuMbIe
Ma3eBble OCHOBBI, TaKHe Kak ToJmdTHieHTIuKoneBas Ma3b (Unguentum Glycolis Polyaethyleni), 6eHTOHUTOBBIE
OCHOBEHI U J]pyTHE.

B kagecTBe OCHOBBI AJIsl TeIe MOTYT OBITh HCHOIB30BAHBI METHIIIIEIUTION03a, HATPHUEBAs COJIb KapOOKCH-
METHIIIIEIUTION036], OKCHITPOITMIILIEIIIION03a, TOTUITHIICHTITUKOIb HITH O3 THICHOKCHI, KapOOTIOJ.

B kadecTBe OCHOBEHI IS CYMITO3UTOPHS MOTYT OBITH HCIIOJIF30BaHBI OCHOBBI, HEC PACTBOPUMEIC B BOJE, Ta-
KAC KaK Macjio KaKao; OCHOBBI, PACTBOPHMBIC B BOJC HJIU CMCIIMBACMBIC C BOIOH, TaKME KaK KEIATHHO-
TIIMICPUHOBBIC WX TOJTHATHICHOKCHIHBIC, KOMOMHUPOBAHHBIC OCHOBBI ~-MBLITLHO-TITHIICPHHOBEIC.

[Ipu mpUrOTOBIICHUH CTAaHAAPTHOW JICKAPCTBEHHOHN ()OPMBI KOJIMYECTBO AKTHBHOTO UHTPEIUCHTA, UCIIOIb-
3yeMOro B KOMOMHAIIMU C HOCHUTEIEM, MOXKET BaphbHPOBATHCS B 3aBHCUMOCTH OT PEIMITMCHTA, MO{BEPTAIOIICTO-
Cs1 JICYCHUIO, OT KOHKPETHOTO CII0C00a BBEJICHHUS JIEKAPCTBEHHOTO CPEJICTBA.

Tak, HanpuMep, MPH UCIIOJIB30BaHIH COSAMHEHUN HACTOSIIEr0 H300PETeHUS B BUAE PACTBOPOB IS HHB-
eKINii, colep)kaHNe aKTHBHOTO areHTa B HUX COCTaBIseT 10 5% mo macce. B kadectBe pa3zbaButeneii MOTYyT
O51Th HcTToNB30BaHkbl 0,9% pacTBOp XJIOpuAa HATPHsA, AUCTULITMPOBAHHAS BOJA, pACTBOP HOBOKAaWHA JJIS MHBEK-
U, pacTBop PuHTEpa, pacTBOp IIIOKO3BI, crieluduaecKiue JoOaBKH U pacTBOpeHus. [Ipu BBeJeHnn B opra-
HHU3M COEAWHEHHI HACTOSIIEro N300peTeHNs B BUE Ta0JIIETOK U CYNITO3UTOPUEB, X KOJIMIECTBO COCTABIIACT 0
200 MT Ha CTaHIAPTHYIO JIEKAPCTBEHHYIO POpMY.

JlexapcTBeHHBIC (POPMBI HACTOSINETO U300PETCHIHSI TONYYAOT IO CTAHAAPTHBIM METOIUKaM, TaKUM Kak,
HaIpUMep, MPOIECChl CMEIIMBAHUS, TPAHYIMPOBaHUs, (OPMUPOBAHKE JAPaKe, PACTBOPCHUC U JINO(IITH3AIIHS.

JleTanpHOE OMUCAHUE COCAMHCHHI HACTOSIIETO N300PETEHUS, UX MMOMYyYCHHS U UCCIICTOBAHHS aKTUBHOCTH
MPEJICTABICHO B HIDKECICAYIOMIUX MpUMeEpax, MPeIHA3HAYCHHBIX I WILUTFOCTPALUH MPEIIOYTUTCIEHBIX BapH-
AHTOB M300PETCHHUS, ¥ HE OTPAHHYUBAIOIIUMHE €r0 00BEM.

[Tpumepbl cHTE3a MPOU3BOIHBIX TIyTaApUMHUIOB 001Ieit popmyisr 1.

CpencTa ¥ METOIBI.

NHIuBUAYa bHOCTh MOJYYCHHBIX COeNUHEHHUH MpoBepsroT MeTtomoM TCX mHa mutactuakax "Kieselgel 60
F254" (pupmer "Merck", I'epmanus) B cucteMe pacTBOpHUTENEH: MUPUINH-YKCYCHasl KucioTa-Bonaa (20:6:11) -
cuctema A, A:tunanerat 3:1 (1), ximopodopm-metanon 9:1 (2).

DnekTpodope3 Ha Oymare (Oymara s anekrpodopesa Kormonoxckoro LIBK, 12x320 MM) mpoBoAsT B
oydepe ¢ pH 5,1 cocraBa mupuauH-yKcycHast kucinoTa-Bona 12:10:1000 B kamepe (150x320x150 Mm) ¢ rpamm-
enroMm 15 B/cm B Teuenue 1,5 4.

XpomaTorpaMMBI M IeKTpodoperpaMMBbl IPOSIBISIOT XJIOP-TETPAMETHIOCH3UINHOBEIM PEaKTHBOM H pe-
axtuBoM [laymnu.

Temneparypy miaBnenus onpenensrot Ha npudope I1TIIT (3aBox ab. mpubopos, Poccus, r. Kiun).

Cnextpsl UK-®ypre cHumaroT B Tabnetkax KBr Ha npubdope "Magna 750" ("Nicolet" (CLLIA)).

Crnexrpsl 'H-SIMP peructpupyrot Ha npubope AMX-400 (Iepmanus), Bruker DPX-400 (I'epmanus).

Macc-ceKTpbl BBICOKOTO pa3pelieHus] IOoJy4aroT Ha BPEMSIIPOJISTHOM MAacc-CIIEKTPOMETPE METOAO0M
MATPUKCHON  JIa3epPHO-ICCOPOIIMOHHON HMOHHM3AIlMA C WCIOJNh30BAHMEM B KadyecTBe MATPHUIBI  2,5-
TUTHIpOKCHOeH30HOM KucnoThl, Ha pubope Ultraflex ("Bruker", I'epmanus).

KX/MC-cucrema aHanm3a MHOTOKOMITOHEHTHBIX cMmeceld Shimadzu Analytical HPLC SCLIOAvp, macc-
cnekrpomerp PE SCIEX API 165 (150), (Kanana).

AHanuTHuecKyio ooparieHHo-¢pa3zoByro BOXXX npoBoawnu Ha npudope: xpomarorpadp HPLC Shimadzu B
ycnmoBusx: konoHka Luna C18 (2) 100 A, 250x4,6 mm (cep.599779-23), rpamucHT TIOUPOBAHUS B CHCTEME
dbocoaraeiii 0ydepusiii pactBop pH 3,0:meranon (ycnmosust A). Ha mpubope xpomatorpad Beckman (USA)
"System Gold" ¢ Y®-perekTopoMm (A=220 M), konoHka "Gemini" C-18, 150x2,0 mm Phenomenex, moaBrokHast
(aza rpaauent B 0,05 M docdaraom 6ydepe (pH 3,0) 90% MeCN B Boze, ckopocts dmonnu 0,25 Mi/MuH, HH-
ke mo 10 mx (yenoBus b).

Ipumep 1.

Buc-1,5-(NP-rucramusmn)riayraposass  kuciora;  (N,N'-6uc-[2-( 1 H-uMuaa3011-4-101) o THI | ICHTaH IHAMHI
(coenunenue 11).

K 51 (0,031 Moxp) aumermiioBoro 3¢upa riayTapoBoil KucinoTsl npudasisitoT 8 r (0,072 Moib) ructaMuHa
u HarpeBatoT npu 170°C B Teuenue 3,5-4 4 10 ImpeKpalleHus BbIICIECHU NapoB METUIOBOro cnupTa. IloaHoTy
NPOTEKaHUs! peaku KOHTPoaupytoT MerogoM TCX wmmn anexrpodopesa. 3aTeM peakIMOHHYIO Maccy CyCIeH-
JUPYIOT B M30MPONMIOBOM CIUPTE U OCTABIAIOT Ha 24 4 mpu +4°C. IIpoaAyKT OTAENAIOT, IPOMBIBAIOT U30IPO-
THJIOBBIM CIIMPTOM, cymaT. Beixon 6,8 T (69%). Re 0,42 (1). E'49 mm. T.n. 166-168°C. XKX/MC, uauBuIy-
abHBI THK, BpeMst yaepxusanus 0,3 mun [M+H]'=319. BOXKX B ycnoBusx A, MHIMBHIYyaIbHBIHA MTHK, BpeMs
yaepxuBanus 5,58 muH. Croektp 'H-sIMP (400,13 MI'u, IMCO-dgs, 6, m.a., J/Tm): 1,70 (ment., 2H,
CH,CH,CH,, J=7,3 I'nm), 2,03 (1, 4H, CH,CH,CH,, J=7,3 I'ny), 2,61 (1, 4H, CCH,CH;,N, J=7,5 '), 3,26 (xB., 4H,
CCH,CH;N, J=7,5 T), 6,76 (mmup.c, 2H, CCH), 7,50 (¢, 2H, NCHN), 7,94 (mmp.1, 2H, NH). Cnekrp UK-
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®ypse (B Tabmuire KBr, v, em™): 1651 (v C=0 amuz I), 1580 (8 NH amuz II), 1425 (-CH,-CO-). Haiizeno, %: C
56,40, H 6,86, N 26,31. C5H,NO,. Beruncneno, %: C 56,59, H 6,96, N 26,40.

Ipumep 2.

Buc-1,4-(NP-rucramuamn)surapras kucnora; (N,N'-Guc-[2-(1H-umunason-4-un)srui]6yrananamuz) (co-
equHeHue 3).

K 5,5 r (0,046 moip) ssHTapHOMN KHCIAOTH mpubaBisioT 12,2 r (0,11 Monb) rUCTAMUHA W HATPEBAIOT TPHU
170°C B Teuenue 3,5-4 4 10 mpeKpamieHus BICICHUS MapoB BOAbL. [10JHOTY MpoTekaHus peakuy KOHTPOJIU-
pytoT MeronoM TCX wmim amekrpodopesa. 3aTeM peakIHOHHYI0 MacCy CYCHEHAUPYIOT B 50 MJI BOJBI U OCTaB-
nsmoT Ha 24 1 npu +4°C. [IpoayKT OTAENSAIOT, IPOMBIBAIOT BOAOM, cymat. Beixon 10,7 1 (76%). Ry 0,51 (1). E'51
mm. T.m. 230-231°C. [M+H]" 304,95. Cnextp 'H-SIMP (D,0): 8, m.1.: 2,48 (c, 4H, CH,-Suc), 2,80-2,84 (t, 4H,
B-CH,-HA), 3,44-3,48 (1, 4H, o-CH,-HA), 6,97 (¢, 2H, 5-CH-Im), 7,78 (c, 2H, 2-CH-Im). Cnektp UK-®Dypne
(B Tabmune KBr, v, CM'I): 1634 (v C=0 amun 1), 1583 (& NH amup II), 1429 (-CH,-CO-). Haiineno, %: C 55,40,
H 6,66, N 27,31 C14H20N602. BBI'-H/ICHQHO, %: C 55,25, H 6,62, N 27,61

ITpumep 3.

Buc-1,3-(NP-rucramusum)manonosas  kucnora;  (N,N'-6rc-[2-( 1 H-IMuIa3071-4-H1T) 3 THIT | IPOTIAH THAMEL)
(coemunenwue 2).

K 6,4 T (0,039 mosp) audTHIIOBOTO dHpa MaTOHOBOM KUCIOTHI prbasisroT 9,0 T (0,081 Moip) rucTamMu-
Ha ¥ HarpeBatoT npu 170°C B Teuenue 2,5-3 4 10 IpeKpalleHUs BBIIEIECHUS MapoB dTUiI0Boro cnupta. [lomHoTy
MPOTEKaHUs! Peak KOHTPoIupytoT MerogoM TCX wmmu anexrpodopesa. 3aTeM peakIMOHHYIO0 Maccy CyCIeH-
JupyroT B 20 M1 BoJbl M OCTaBIAOT Ha 72 4 mpu +4°C. IIpoayKT OTAENAOT, HPOMBIBAIOT M30MPOMUIOBEIM
crpToM, cymar. Berxox 5,0 T (44%). Rp 0,41 (1). E'57 mm. T.mn. 187-188°C. Crextp 'H-SIMP (D,0): 8, M.
2,74-2,78 (1, 4H, B-CH,-HA), 3,15 (¢, 2H, CH,-Mal), 3,41-3,44 (1, 4H, a-CH,-HA), 6,78 (c, 2H, 5-CH-Im),
7,66 (c, 2H, 2-CH-Im). Criekrp UK-®ypbe (B Tabmune KBr, v, em™): 1643 (v C=0 amux I), 1574 (8§ NH amux
1), 1426 (-CH,-CO-). Haiineno, %: C 53,24, H 6,51, N 28,56. C;3HsNO,. Brraucneno, %: C 53,78, H 6,25, N
28,95.

Ipumep 4.

Buc-1,2-(NP-rucramuamn)masenesas kucinora; (N,N'-6uc-[2-(1H-uMu1a301-4-H1)THI ]I TaHARAMEL) (CO-
enuHeHue 1).

K pactBopy 7,3 r (0,05 Mosb) nuaTniioBoro 3¢upa maBeneBod KUCIOTH B 35 MJI M30aMHJIOBOTO CITUPTA
npubasmsior 12,2 T (0,11 Monb) rUcCTaMHHA U KUMIATAT B TeueHue 4 4. [IoTHOTY MpOTEKaHMs peakiud KOHTPO-
mupytoT MeronoM TCX wiu anekrpodopesa. PeaknponHyro cMech ocTaBisitoT Ha 16 1 ipu +4°C. Ocamok oTae-
JITOT, TIPOMBIBAIOT U30MPOIMJIOBBIM CIHPTOM, cymat. Beixon 10 r (72%). Re 0,55 (1). E'S5 mm. T.mm. 235-
236°C. Cuextp 'H-SIMP (IMCO): 8, m.x1.: 2,66-2,72 (T, 4H, B-CH,-HA), 3,33-3,41 (M, 4H, a-CH,-HA), 6,81 (c,
2H, 5-CH-Im), 7,54 (c, 2H, 2-CH-Im), 8,78-8,84 (1, 2H, NH-CO). Cnektp UK-®ypse (B Tabnue KBr, v, em™):
1651 (v C=0 amup 1), 1566 (&6 NH amup II), 1425 (-CH,-CO-). Haiineno, %: C 52,24, H 5,51, N 29,97.
C12H16N602. BBI‘{I/IC.HCHO, %: C 52,17, H 5,84, N 30,42

ITpumep 5.

BI/IC—l,3—(NB-FI/ICTaMI/IHI/IJ'I)I/BO(I)TaIIGBaS{ Kuciora (coeuHeHuE 6).

B 30 M qumetnndopamuna pactBopstor 5 T (30 Mmons) uzodTaneBoit KucioTsl u 7,93 T (69 Mmmoins) N-
THIPOKCUCYKIMHUMHIA. K momydueHHOMY pacTBOpy, oXiaxkaeHHoOMY 1o 5°C, mpuOaBisSIoT OXJIaXIEeHHBIN pac-
tBOp 14,24 T (69 MMoup) N, N'-gummkiorekcmikapoomuumuaa B 10 M mumetwidopamMuna, peakmoHHYIO
CMECh OCTaBISIIOT HAa HOYb IpH 5°C. MOYEBHHY OTIEISIOT, IPOMBIBAIOT 15 M quMeTHiIdgopMaMuaa U Cymiar.
Hcxons w3 Maccel TONyYEHHOM MOYEBUHBI, BBIXOA peakuuu cuuTaroT paBHeIM 80%. PactBop N-
THIPOKCHUCYKIIMTHUMHIHOTO JH3(dHpa H30(TaneBol KUCIOTHI OXJIaxkAaoT 10 5°C, mocie 4ero K HeMy MOpIHSIMHU
npuiIMBaT pacias 6,84 T (61,6 MMonb) rucTaMuHa. PeakllMOHHYIO cMech OCTaBISIOT Ha 2 4. PacTBopuTens
yaaisroT B BakyyMe. OcTaToK, MPEICTaBIMIONIHNA COOO0M JKENTOe Macio, PacTBOPSIOT B 120 MII BOIBI U MPOITYC-
KaroT yepe3 KoJIoHKy ¢ Amberlite IRA-96 (27x115). @pakmun, coaepkaiiyie IpoayKT, 00beANHSIOT. BrimaBmme
KPHUCTAJUIBI LEJIEBOTO MPOJAYKTa OTACNSIOT. [10yd4eHHbIH TEXHUUECKUH MPOIYKT MEPEeKPUCTAITM30BBIBAIOT M3
cmecH 35 mi1 uzonponanoina ¢ 10 mir Boasl. KpucTamis! npoaykra GUiIbTpyIOT, MPOMBIBatOT Bogoit (3x30 mi) u
n3onpomnanosioMm (2x13 mu), cymat. [Tomy4aroT menaeBoi MpOAyKT B BHAe OenbIX KpucTawioB. Berxom 1,55
(18%, cuuras Ha ructamuH, Wik 14% - Ha uzodranesyio kuciory). R 0,42 (1). T.mn. 218-219°C. E'40 mm.
Macc-cnextp: [M+1]" 353. Cnextp "H-sIMP: (300 MTI'i, AMCO-dg): 8, m.1.: 2,74-2.79 (1, 4H, B-CH,-Ha), 3,46-
3,52 (1, 4H, a-CH,-Ha), 6,81 (c, 2H, 5-CH-Im), 7,52-7,56 (M, 3H, ArH+2-CH-Im), 7,92-7,95 (zn, 2H, ArH), 8,28
(c, 1H, ArH), 8,65 (mmp.c, 2H, -C(0O)-NH-), 11,80 (mump.c, 2H, -NH-). B2XKX B ycrnoBusx b, uHInBUAyaIEHBIN
MUK, Bpems BeIxoaa 12,5 MuH.

[Ipumep 6.

Buc-1,5-(NP-ructamusum)royraposas  xuciora; (N,N'-6uc-[2-( 1 H-uMuIa3071-4-HT)3THIT| IeHTAH THAMIL)
(coemunenwue 11).

K pactBopy 13,2 r (0,10 Momp) rimyTapoBoit KuciaoTel B 50 M1 METaHOA TIPU OXJIAXKICHUU 1 TTepeMeIInBa-
HuH nopiusiMu 106aBisitot 8 mur PCls. PacTBopuTens U3 peakiiMOHHON CMECH YAAISIIOT B BakyyMme. [lomydeHHbIH
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0CTaTOK NeperoHsoT B Bakyyme. [lomyuaror 14,7 r (92%) aumerniioBoro 3¢upa riryTapoBoil KHCIOTHI C T.KHII.
110-112°C.

K 20 M1 ©30nponuiIoBOro CiMpTa MPIIUBAIOT 7,5 MII THAPAa3HHTHIpAaTa, HATPEBAlOT 4O KUIIEHUS U IO Ka-
WM 1o6aBisiroT 8 T (0,05 Monk) AUMETHIIOBOTO 3(Hpa IIIyTapOBOH KUCIOTHI, PEAaKIIMOHHYI0 CMECh OCTaBIISIOT
npu +20°C Ha 16 4. BeimaBmmii B 0caiok MPOAYKT OTAEISIOT, POMBIBAIOT U30TIPOTIIIOBEIM CITUpTOM. CyIIiar.
Homyuarot 7,3 T (91%) auruapasuaa riryTapoBoi KUCIOTH ¢ T.101. 210-212°C.

K pactBopy 1,61 r (0,010 Moip) nuruapasuia rIyTapoBOi KUCIOTH B cMecH 20 T Jbaa ¢ 2,5 MIT CONSTHOR
KHCIOTHI U 10 MII IpeIBapUTENHHO OXJIKIEHHOTO XJIoOpodhopMa MpH NMEpEeMENTUBAaHUH TTOPIHUAMHA TPHOABIISIOT
1,45 1 (0,021 moup) HUTpHTa HaTpus. Cioi xiaopodopma OTAENAIOT, NpoMbIBatoT 10 M1 oxnaxaeHHo# go +4°C
BOJBI ¥ MPUIMBAIOT K OXJAXKAECHHOMY pacTBopy 2,6 T (0,023 Monp) rucTaMuHa B 5 MJI M30nponaHona. Peakmu-
OHHYIO CMeCh OCTaBILIOT mpu +20°C Ha 2 4, 3aTeM pacTBOPHUTENb yIAIAOT B BakyyMme. [lomydeHHBINH ocTaTok
pacTBOpAIOT B 20 MJI BOJBI M MPOMYCKAIOT Yepe3 KOMOHKY ¢ 50 M HoHooOMeHHO# cMoibl KY-2-20 B H'-opme.
Cwmoiny npomeiBatoT 0,5%-HBIM pacTBOPOM aMMHaKa, cooupasi Gpakiuy MpoIyKTa, HEe COJCPIKAIEero THCTaMUH.
OmoaThl 00BEIUHSIOT, PACTBOPUTEND YIAISMIOT B BaKyyMe, HOIYYSHHBIH OCTATOK MEPEKPHCTAJUIN30BEIBAIOT M3
2 Mt m3onponanona, cymar. Ioxygator 1,8 T (55%). Rp 0,42 (1). E'4 9 mum. T.mr. 166-168°C. Criextp 'H-SIMP
(D,0): 8, m.1.: 1,73-1,78 (M, 2H, B-CH,-Glt), 2,10-2,15 (T, 4H, a-CH,-Glt), 2,78-2,82 (1, 4H, B-CH,-HA), 3,43-
3,48 (1, 4H, a-CH,-HA), 6,94 (c, 2H, 5-CH-Im), 7,69 (c, 2H, 2-CH-Im). Cnekrp UK-®Dypre (B Tabmune KBr, v,
em): 1651 (v C=0 amun I), 1580 (8 NH amux II), 1425 (-CH,-CO-). Haiineno, %: C 56,40, H 6,86, N 26,31.
C15H22N602. BBI‘{I/IC.HCHO, %: C 56,59, H 6,96, N 26,40

ITpumep 7.

BI/IC—l,5—(NB-FI/ICTaMI/IHI/IJ'I)a,HI/IHI/IHOBaSI kuciota; (N,N'-6mc-[2-(1H-umunazon-4-um)3Thi |reKCaHIHaMuI)
(coemunenwue 12).

K pactBopy 7,40 T (0,05 MOJIb) aAMITMHOBOM KUCIIOTHI B 25 MJT METaHOJa TPH OXJIAXKACHUH T10 KaIlIsM J0-
GaBistroT 4 M1 Tpexxijopuctoro ¢gocdopa. PacTBopuTens U3 PeaKIMOHHON CMECH yNaJsSiOT B BaKyyMme, IOIy-
YEHHBIH OCTATOK MEPEroHSIOT B BakyyMme. [lomygatot 7,5 1 (86%) mumernnoBoro 3¢upa aTtuIHHOBON KUCIIOTHL,
T.xun. 115-117°C.

K cmecn 20 mi1 H30MponponiIoBOro CIUPTa U 5 MII THAPa3HHTUAPaTa, HarpeTol O KUTMEHUS, 110 KarlIsiM
npubasstot 7,5 T (0,04 Monb) muMeTHIOBOTO 3(Hpa aIUNMMHOBOW KUCIOTHI, PEAKIMOHHYIO CMECh OCTaBIISIOT
npu +20° Ha 16 4. BeimaBmuii B ocafok NPOXYKT OTAEISIOT, IPOMBIBAIOT U30NPONMIOBEIM CIUPTOM, CYMIAT.
[omyqatot 6,2  (83%) nurunpasnaa aTuImUHOBON KHCIOTHI ¢ T.1u1. 182-182,5°C.

K pactBopy 2,2 r (0,013 monb) murunpasnaa aiumuHOBOMW KUCIOTH B cMecH 30 T Jibaa ¢ 3 MJI COISTHOM KH-
CJIOTHI ¥ 15 MJI OXJTaXIAEHHOTO XJopodopMma MpH MEePEeMEINBaHUN TTOCTEIICHHO MOPIHUSIMH TpHCHITaoT 1,8 T
(0,026 monp) HuTpHuTa HaTpusa. Cioi xmopodopma oTaENSIOT, IpoMbIBatOT 10 Mt oxmaxkaeHHOH 10 +4°C BOIbBI
Y MIPIWIMBAIOT K OXJIAXACHHOMY pacTtBopy 3 T (0,027 Monp) ructamuHa B 8 M1 n3omnpormnanoia. [TosHoTy mpoTe-
KaHHS peakiuy KOHTpoiupyioT MeTogoM TCX wimm snekTpodopesa. PeakmoHHYI0 CMeCh OCTaBISIOT Ha 24 4
npu +4°C, 0cafiok OTAENAIOT, IPOMBIBAIOT H3OMPOIMIOBEIM CIHPTOM, IIEPEKPUCTAIUIN3OBBIBAIOT U3 BOJBIL, CY-
mat. Iomyqaror 2,8 T (65%). Ry 0,48 (1). E'45 mm. T.mr. 184-186°C. [M+H]" 332,92. Crekrp 'H-SIMP (D,O):
o, ma.: 1,37-1,41 (m, 4H, B-CH,-Adip), 2,11-2,15 (M, 4H, a-CH,-Adip), 2,74-2,78 (T, 4H, B-CH,-HA), 3,40-
3,44 (1, 4H, a-CH,-HA), 6,88 (c, 2H, 5-CH-Im), 7,63 (c, 2H, 2-CH-Im). Cnekrp UK-®Dypre (B Tabmune KBr, v,
CM'I): 1646 (v C=0 amun I), 1581 (6 NH amun 1), 1425 (-CH,-CO-). Haiineno, %: C 57,45, H 7,15, N 24,97.
C16H24N602. BBI‘{I/IC.HCHO, %: C 57,81, H 7,28, N 25,28

B cootBeTcTBHU C BhIlIEYKa3aHHON METOAMKOMN MOJIYyYEHBI CIEAYIOIINUE COCTUHEHHUS.
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Homep

COeIVMHEeHNA

CTpyKTYypHasa dopmyJa

OUBUKO-XUMUUECKHUE

OaHHEIS

CoenmHeHMre 8

Macc-crnexTp:
[M+1]7=353. B3IXX: B
YCIIOBUAX B,

VHOUBUOYAJLHEM MK,

BpeMsa BEIXOIAa 16,1

MyH. CrnexkTp ‘H-SAMP
(400 MI'm, [HOMCO-ds):
5, wM.m.: 1,63-1,75

(2H, ™M, CHy), 1,96-

2,11 (4H, T, J=7,46,

2CH,) , 3,06-3,16
(4H, T, J=6,97,
CH,), 3,35-3,46 (4H,
Lz, J1=6, 61,

J2=6,11, CH,),
7,74 (2H, m, J=3,18,

7,66-

CoenuHeHMe

10

WN/\V/\W/N

)

Ar), 7,66-7,74 (2H,
mn, J=3,18, Ar), 7,9-
8,0 (2H, M, NH).
XX/MC,
VHIOIVMBUIYAJBLHE [OUK,
BpeMsa YIEPXMBAHNA
0,3 wMma [M+H]*=319.

BOXX B ycygoeBuaAx A,
VMHIVBUOYAJIbHEM UK,
BpeMa YIOepXMBaHUA
4,12 vmu. CrnexTp ‘H-
AMP (400,13 MTI'1,

IMCO-de, 5, M.I.,

J/Tu): 1,69 (meHr.,
2H, CHyCH)CH,, J=7,3
1—‘]—[)/ 2/ 01 (T, 4H,

CH,CH,CH,, J=7,3 Tn),

2,73 (T, 4H,
CCH,CH,N, J=7,5 Tu),
3,31 (KkB., 4H,
CCH,CH.N, J=7,5 Tu),

6,87 (c, 4H, CHN_),
8,00
).

(mup.T, 2H, NH

ITpumep 8.

Buc-1,4-(NP-rucramuamn)siurapras kucnora; (N,N'-Grc-[2-(1H-umunason-4-mn)srui]6yrananamuz) (co-
enuHeHue 3).

K pactBopy 0,10 T (0,9 mMMmonp) ructamMmHa B 3 MJI H3OMNPOMIIIOBOrO crupta npubasmsiior 0,15 r
(0,78 MMOITB) CYKITMHUMHUIOTHCTAMIHA M HArpeBaIOT 10 KUMEHHUS B TeueHue 2,5-3 1. [lomHOTY mpoTekaHus pe-
aKIy KOHTpoJupytoT MetogoM TCX wunu aektpodopesa. 3aTeM peakIMOHHYI0 MacCy OXJIaXJaloT 10 KOMHAT-
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HOM TeMIiepaTypsl U OCTaBIAOT Ha 26 41 nipu +4°C. [IpoayKT OTAENSAIOT, IPOMBIBAIOT U30MPOMIIOBEIM CIIUPTOM,
cymar. Bexox 0,20 r (81%). Ry 0,44 (1). E'51 mm. T.mm. 231°C. [M]" 304,12. Criextp 'H-SIMP (D,0): 8, M.1.:
2,48 (c, 4H, CH,-Suc), 2,80-2,84 (T, 4H, B-CH,-HA), 3,44-3,48 (1, 4H, a-CH,-HA), 6,97 (c, 2H, 5-CH-Im), 7,78
(¢, 2H, 2-CH-Im). Criextp UK-®ypoe (B Tabmume KBr, v, em™): 1634 (v C=0 amux I), 1583 (8§ NH amux II),
1429 (-CH,-CO-). Haiineno, %: C 6,57, N 27,18. C4H»N¢O,. Beruncneno, %: C 55,25, H 6,62, N 27,61.

ITpumep 9.

buc-1,5-(N-aTmiiaMuHo-2-0€ H3MMHUI30JTHIT )Ty TApOBasi KUCIIOTA;

(N,N'-6uc-[2-(1 H-6eH3uMuaa30I1-2-11 )3T [IeHTaHAnaMu) (coenuueHue 7).

K pactBopy 8 r (0,06 Momnb) miryTapoBoit kuciotel B 500 M 6e3BogHOTO TeTparuapodypaHa mpuOaBIIsSIOT
23,4 1 (0,145 Momnp) KapOOHIIAMMMHUIA30J1a, TIEPEMETINBAIOT 2 4. 3aTeM K peaKIIMOHHONW cMecH 100aBisitoT 21,6 T
(0,133 Moisb) GEH3UMUIA30TMIT dTHIAMIH. [10y4eHHBIN pacTBOp MEPEMEIINBAIOT 3 94 M OCTABJISIOT MPU KOM-
HaTHOM Temmeparype. Ocaqok MPOTyKTa OTAEISIOT, IMPOMBIBAIOT BOAOH, cymar. [lomygator 21 1 (82,9%). R
0,21 (2). T.wn. 170-170,5°C. [M+1]" 419. Crekrp 'H-SIMP (IMCO): 8, m.x.: 1,61-1,76 (m, 2H, CH,), 1,95-2,07
(1, 2H, CH,), 2,9-3,0 (T, 4H, 2CH,), 3,45-3,55 (xB., 4H, 2CH,), 7,06-7,14 (M, 4H, Ar), 7,39-7,54 (m, 4H, Ar), 7,98-8,08
(1, 2H, Ar), 11,6-12,7 (c, 2H, NH). BOXKX B ycnoBusix b, uHIuBHyaIbHBIH MUK, BpeMs BbIXoJa 26,6 MUH.

B cooTBeTcTBHY C BBINIEYKa3aHHON METOANKON MOJTyYECHBI CIIECAYIONTNE COSTNHEHHS.

Homep OUBUKO-XUMUUECKHUE
CTpyKTypHas QopMyJia
coenVHeHud IaHHBEe

Macc-crekTp:
[M+1]=453. CnexTp 'H-
AMP: (400 MI'u, IMCO-dg):
) m WM o, M.mg.: 1,65-1,77 (2H,
CoenmHeHMe §r”\/ ]/\VﬁW( \/\Tﬁ M, CH,), 2,0-2,1 (2H, T,
9 O/S 0 0 S@ J=7,46, CHp), 3,16-3,26
(4H, =T, J=6,97, 2CH;),
3,45-3,56 (4H, KB.,
Jl1=6,48, J2=5,87, 2CH,),
7,35-7,44 (1H, ™, Ar),

7,44-7,52 (1H, ™, Ar),
7,9-7,96 (2H, &, Ar,
J=7,82), 7,96-8,02 (2H,
T, NH, J=5,5), 8,02-8,07
(2H, @&m, Ar, J=7,82).
BOXX B YCIJIIOBUAX B,
VIHIOMBUIY aJIb HEI MK,

BpeMsa BHxoHa 18,7 MMH.

HccnenoBanue xenaTupyronieid crrocoOHOCTH ONMHMCHIBAEMbIX COSIMHEHHH.

[pemnaraemeie coequHeHus oOIeil Gopmynsl I, kak Mmokasanu JanbHEHININE UCCICIOBAHUS, OOJNATAIOT
CIIOCOOHOCTBIO K KOMIUIEKCOOOPA30BaHUIO WM XEJIATHPOBAHHWIO MOHOB MeTauloB. OHHM HMMEIOT HECKOJIBKO
(hYHKIMOHATBHBIX TPYMI, CIIOCOOHBIX BBICTYIATh B POJH JAOHOPOB 3JICKTPOHOB IMPH KOMIUIEKCOOOpPAa30BaHHH,
HanpuMep, KapOOKCHIIbHAS TPYIIIA, UIMUAI0-, aMUAOTPYIIIEL, M MPEACTABISAIOT COOOH JHUraHbl, CIeNU(pUIECKA
B3aMMO/ICHCTBYIOIINE C HOHAMH METAJUIOB, HAIIPUMEP, C HOHAMH IIMHKA, MEJIH, KeJe3a, KaJbIus, MarHus.

BaxkHo# XapaKTepHCTHUKONW CIOCOOHOCTH JMTaHAa K KOMIUIEKCOOOPAa30BAHUIO SBISIFOTCS KOHCTAHTHI JIHC-
cormanuu (pk,) UccIeayeMbIX COSAMHEHN B BOMHOM pacTBOpe. BenmuuHsbl pk,, OnpeneNnsioT, NCTIONb3ys METOT
MOTEHIIMOMETPHYECKOTO TUTPOBAHMUS. PacueT KOHCTaHT OUCCOIMAIINH IPOBOAAT coriacHo Metony LlIBapuenoa-
xa [[punOepr A.A., "BBeneHre B XUMUIO KOMIDIEKCHBIX coeinHeHA", n3.4-¢, uctp., JI., Xumus, 1971].

Mertop! pH-NOTEHIIMOMETYHYECKOTO THTPOBAHHUS.

TurpoBaHue MPOBOAMIOCH HA YCTAHOBKE C MCIIOJIb30BaHUEM HOHOMepa JadoparopHoro tuma 1 120.1. Co-
3/laHHAsl TaIbBAaHUYECKas sSUeHKa COCTOsUIa M3 JABYX JJICKTPOJOB: MHIUKATOPHOTO CTEKIISIHHOTO M XJopcepeOpsi-
HOTO 3JIEKTpOJa cpaBHeHUs. 3HaueHus pH ompenensumch ¢ TogHOCThIO 10,2,

Hcxonnste 0,05 M pacTBOpHI coneii HOHOB MeTaioB M” roToBman 3 HutpaToB muHKa (Zn(NOs),-6H,0),
kanpitus (Ca(NO;),-4H,0), cymsdara meau (CuSO4-5H,0) , xmopuma maraus (MgCly,-6H,0) u comn Mopa
((NH,),Fe(S0,),-6H,0). CTanaapTH3aIMio UCXOHBIX PACTBOPOB coneit M”' IponN3BOIMIM METOIAMHI KOMILICK-
COHOMETPHYECKOT0 THTpOBaHHs ¢ TpuioHoM b (M”'=Zn*’, Cu*’, Mg*, Ca®"), cnexrpodoromerpruecku mpu
490 HM ¢ MOMOIIIBIO 0-(h)eHAHTPOIHHA (M”*=F ez+).
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TunuuHass METOWKA ONpENENICHHs CTYNEHYaThIX KOHCTAHT KuciaoTHo# amccomwmarmu (ki, ..., k,) pH-
METPHYECKUM TUTPOBHHEM 10 Metony llIBapuenbaxa.

Hagecky nccienyemoro coemuuenus (3-10™* Monp) pactBopsimu B 15,0 M1 0,5 M Boasoro pactsopa KNO.
Iomyuennsiit 0,02 M pacTBOp Hpu MHTEHCHUBHOM nepememuBaHuM TuTpoBanu 0,05 M BOAHBIM pacTBOpOM
NaOH wm HCl. ®ukcrupoBaiy B KaI0H TOYKEe TUTPOBAHUS KOIMUECTBO (V, MIT) H3pacXoIOBAaHHOTO THTPAHTA
n pH pactBopa. Illar tutpoBanus coctaBmsut 0,5 mur, BOMM3M TOYKH dKBHBaJieHTHOCTH - 0,2 mur. TutpoBaHue
npoBoawK 110 3HadeHu pH pactBopa 11,0-11,5. TTo xpuBoii TutpoBanus pH=f(a) onpenensin cooTBETCTBYIO-
mee 3HaueHnto a=0,5 w/wm a=1,5 3nauenne pH pacTBopa, a - KOJTUIECTBO MPHUOABICHHBIX T-OKBUBAJICHTOB THT-
paHTa B repecdere Ha | MOJIb THTPYEMOTO BEIIECTBA.

PesynbTathl onpeneneHusi KOHCTAHT KUCJIOTHON auccornmanmn [pk,] mo metony IlIBaprenbaxa ucciuemaye-
MBIX COSIMHEHUH Npe/ICTaBIEeHBI B Ta0I. 3.

Tabnuma 3
3naveHus pk ucciaeayeMbpIX COeIMHEHUH B BOJHOM pacTBOPE, PACCUMTaHHBIC
o metoxy [lIBapuendaxa (C 0,02 M, nonnas cuna pactsopa 0,5 (KNOs3), 22°C)

HoMep coemmHeHMA pki rks
2 7,11 11,272
3 6,88 11,2712
11 7,16 (D 11,892
12 7,13 D 11,95@

(1) - TurpoBanune BomHbM 0,05 M pactBopom HCI
(2) - TurpoBanune BoxHbM 0,05 M pactBopom NaOH
C y4eToM TakHX NapaMeTpoB, KaK KOJMYECTBO HMCCIIETyEMOTO BEIecTBa, HEOOXOAMMOrO s MOTEHIIHO-
METPHUYECKOTO TUTPOBAHMS, METOANKA €r0 MPOBEIEHHS M pacueTa KOHCTAHT, Hanboiee MOIXOmAuM, HHPOp-
MaTHUBHBIM W TPOCTBIM sIBJsIeTCsT MeTon bbeppyma [[TamaktnoHoB, M.A. Uuctsakos, B.I'. CeBacThsiHOB | 1p.,
"CryneH4arble KOHCTAHThl YCTOWIMBOCTH KOMIUIEKCOB d1eMeHTOB Il b rpynmel n JaHTaHOMIOB C areTHiale-
TOHOM B BOJHOM PAacTBOPE M MPOU3BEACHHS PaCTBOPUMOCTH WX TpHuareTmianetonatos", XK. ®duz. Xum., 2004, 1.
78, Ne9, c. 1596-1604].
MeTtox OCHOBBIBAaeTCA Ha MPEICTABICHUH O CTYNEHYATOCTH MpoIiecca KOMIUIEKCOOOpa3oBaHMs. | TaBHBIM
JONyIIeHreM MeToa breppyma siBisiercst mpezmnosnoxenue 00 06pa3oBaHNHU TOJIBKO MOHOSIEPHBIX KOMILIEKCOB.
CxeMaTH4ecKH MpoIecc KOMILIEKCO0OPa30BaHUsI MOKHO OIHCATh CIIEIYIOIINM 00pa3oM:

M+LeML Ki=[ML]/[M] [L]

ML, 1+LoML, K,=[ML,]/ [ML,_;] [L]

CornacHo Merony beeppyma nccienyemoe coeIMHEHHE TUTpYyeTcs ABax sl pactBopoM NaOH: B orcyTet-
BHE U B IIPUCYTCTBUM MOHA MeTaJula. TUTpOBAaHUE MPOBOIST MIPH BBICOKOH MOCTOSIHHON KOHLEHTPALMH HHAND-
(hepeHTHOTO ANMEKTPOIINTA, 00SCIICUNBAONIECH TIOCTOSIHHYIO HOHHYIO CHIIY pacTBOpa.

Jlist 5THX 1eel MPUMEHSIOT XOPOIIO PACTBOPUMBIE COJIM, HAIIPUMED, HATPAT KaJusl. DKCIIEPUMEHTAIBHO
HaxoAT KOHLEHTPAI[OHHBIE CTyIeHYaThle KoHcTaHThl ycrolunBocTH (K,). Kpome Toro, Bo3MokHO nosrydeHue
nH(OpMaLMK 0 cocTaBe 00Pa3yIOMINXCsl KOMIUIEKCOB, @ IMEHHO - MaKCHMaJIbHO BO3MO>KHOM YHCJIE MIPUCOEIU-
HSEMBIX JIMTaHAOB (1n).

TunuaHast METOMKA ONPEEIEHHs CTYIIEHYaThIX KOHCTAHT YCTOWYNBOCTH KOMIUIEKCOB pH-MeTpriyeckum
TUTPOBaHMEM M0 MeTony breppyma

Hagecky nccnenyemoro coemuuenus (3-10™* Monb) pactBopsitu B 14,0 M1 0,5 M Boasoro pactsopa KNOs.
Ipy MHTEHCHBHOM HepeMermmBanun 106asum 1,0 M (5-10™ Moms) 0,05 M BogrOro pacTBopa com M. Hc-
CTIeOBAN CHCTEMEI ¢ cooTHomeHHeM M”" k L 1:6. ®dukcupoami 3HadeHHs pH pacTBopa IpH COBMECTHOM
NPUCYTCTBHH JINTAH/Ia ¥ HOHOB METajlla B pacTBope. TurpoBanue cmecu ocymectsistiin 0,05 M BoxHBIM pac-
tBopoM NaOH B mmpoxom unTepBane pH (m0 3nauennii pH 11,0-11,5). ®ukcupoBain B KaKI0W TOYKE THUTPO-
BaHUs KOJHMYECTBO M3PACXOO0BAaHHOTO TUTpaHTa (Vnion, M) U pH pacTBopa. B MoMmeHT oOpa3oBaHuUs ocajka,
MOMYTHEHHS PacTBOPA WJIM M3MEHEHHUS €T0 OKpacku (PMKCHPOBaNM 3HaUeHUE pH, XapakTep U3MEHEHHS U 00BEM
pactBopa NaOH, momreiiero Ha TATpOBaHUE.

ar turpoBanus pasen 0,25 mi. 1o xpuBoit beeppyma 7=f(pA) npu Kaka0M TOJTy-1IETTOYHUCIICHHOM 3HA-
yeHUH (PYHKIUU oOpa3oBanus #=n-0,5 onpenensumu 1gK,.

B nacrosimiee Bpems Meton beeppyMa gacto mpuMeHsETCs ISl H3YYSHHST KOMIUIEKCOOOpa3oBaHHsA. DTOT
METO]I IPEeyCMaTPUBAET OIpeAeICHNE ABYX apaMeTpOB - KOHIIEHTPALMK CBOOOIHOTO JINTaH/1a B PABHOBECHBIX
yenoBusix - [L'] u pyHkumm obpasoBaHus 77, mpencTaBisioniell co0oil cpeaHee YHUCIIO JMTaH 0B, BXOSIINX B
koMIutekc. Tak, B 000 MOMEHT TUTPOBaHHS, HUCIIONB3Yys SKCHEPHUMEHTAIbHBIE JaHHBIC, MOKHO PAacCUUTATh
[L] (a umenno, -1g[L]=pA) u mo ypaBuenuro (1) - 7. Korma Jurang uMeeT HECKOJIBKO AMCCOIMHPYIOIINX
rpymn, To B ypaBHeHHH (1) K cOOTBeTCTBYeT 3HAUEHHIO KOHCTAHTBHI JHCCOIMALNM, UMEIOIEH HanOoubInee
3HaueHue pk.
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W3 nocrpoennoit kpuBoii breppyma (kpuBoii oOpazoBanus) #=f(pA) no ypaBHeHHIO (2) IPH KaXKAOM TO-
Jy-LIEJIOYMCICHHOM 3HauyeHnH QyHKIMU oOpasoBanus 7 =n-0,5 Haxomsat K,. Takum oOpa3om, cTyneHyaras KOH-
CTaHTa yCTOWYMBOCTH OyAeT paBHAa 0OpaTHOW KOHIIEHTpAIIMH CBOOOIHOTO JiMraHaa B Touke 7=n-0,5. CooTBeT-
CTBEHHO, 4eM Ooutbltie 3HaueHue K, Tem 6oiee ycTONYHMBBIM SABISETCS KOMILIEKCHOE COSAMHEHUE (Xemar).

- —pH N 8] . yﬁD'.’:‘aBJI .
C - — U_n ] _ (10 p + KL) CNEOH V - KL ng,

NaOH (1:]
Cppz+ 10_pH * gt

n=

1
= — 2
K}rcrn I (2)
re L7 u ©M2* - 00uIMe KOHIEHTPALMK MPUCYTCTBYIONIUX B PACTBOPE JIMTAHIA M METALIa, MOJIb/JT;
[L] - koHUEHTpanmys cBOOOAHBIX HOHOB JIUTAH/IA, MOJIb/II;
K| - KOHCTaHTa KUCJIOTHOM JUCCOLHMAINY JINTaH/a;

Vieon - o0BeM pactBopa NaOH (Cga‘m, MOJIB/JT) B 000 MOMEHT THTPOBaHHS, JOOABICHHBIA K TUTPYe-
Moit cmecu M* u L, 1;

ny, BM** - KOJTHYECTBO BEMIECTBA JIMTAHAA M COTH M”' B THTPyeMOM pacTBOpe, MOIb.

Hatinennsie o metony breppyma 3uauenus 1gK,; ms KOMIUIEKCOB HCCIIETyeMbIX COSAMHEHUH C HOHAMU
JIBYXBAJICHTHBIX METAJUIOB, IPE/ICTaBICHBI B Ta0. 4, 5. BriGop cooTHomenust M”' k L, paBHoro 1:6, 06yciios-
JIeH HAIMYUEM JaHHBIX O MAaKCUMAJILHO BO3MOKHOM KoopauHarmonHoM uncie 1 Zn(1) u Fe(Il), papHoM mie-
ctu, u ast Cu(Il) - paBaom geteipem [Claudia A. Blindauer, M. Tahir Razi, Simon Parsons, Peter J. Sadler, Pol-
yhedron, 2006, v. 25, p. 513-520].

Tabnmma 4
IlepBast KOHCTaHTa YCTOWYMBOCTH KOMILIEKCOB cocTaBa 1:1 MCCIIeAyeMbIX COCIITHEHUI ¢
HMOHAMHU JIByXBAJICHTHBIX MeTaJlioB - 1gK, HalineHHbIe Mo MeToay breppyma (BomHBIN
pactBop, C;=0,02 M, cootromenue M* x L 1:6, nonnas cuna 0,5 (KNO;), 22°C)

[lepBasd KOHCTAaHTa YCTOMUMBOCTM KOMILJIEKCOB cocTaBa 1:1

Homep

UCcCcJleOyeMuX COeIMHEeHUM C MOHaMM IRYXBaJIEHTHEX MeTaJlJIoB
coemm
- 1gKi

HeHUS
Zn (I1) Cu(II) Fe (II) Fe(III) Mg (II) Cal(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 n<0,5
12 5,46 4,62 6,40 6,10 3,72 3,60

Tabnmma 5
CryneH4aTsie KOHCTAHTHI YCTOHYMBOCTH KOMIUIEKCOB cocTaBa 1:1 mccimenyemMbIx
COeIMHEHUH ¢ MOHAMU IIMHKA, HaliZIcHHBIE TI0 MeToty breppyMa (BOIHBIN pacTBop,
C;=0,02 M, cootHomrerre M* k L 1:6, HoHHas ciuia pactBopa 0,5 (KNO3), 22°C)

CTyleHYyaTHe KOHCTAHTH YCTOMUMBOCTM KOMILIEKCOB
cocTaBa l:1 mMcclIeOyeMBX COeOMHEHUN C MOHAaMM LMHKa
Howmep
llepBasa
COeIMHEeHN Bropas kKoHCTaHTa | TpeTbs KOHCTaHTa
KOHCTaHTa
A YCTOMUMUBOCTH, YCTOMUMBOCTH,
YCTOMUMBOCTH,
1gK; 1gKs
1gK;
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

Taxum 06pa30M, MPOBCACHHBIC HUCCICAOBAHNA MOKAa3ajd, 4YTO HUCIBITAHHBIC COCAWHCHUS - MMPOU3BOJAHBIC
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OrcaMuIOB TUKapOOHOBBIX KHCIIOT, SBISIOTCS 3((EKTUBHBIMU KOMILIEKCOOOpA30BaTEIsIMU, ISl OOJIBINIHHCTBA
13 KOTOPBIX HaWeHbl BhICOKHME 3HaueHus 1gK >5 mo oTHOmEHWI0 K HOHAM TepEeXOaHBIX MeTaiioB. [Ipu aTom
HAOJFOTaeTCsI HECKOJIBKO TMOBBIMICHHAST KOMIDIEKCOOOpa3yIomias CocoOHOCTh MpeiaraéMbIX COCAMHCHHUH 00-
e popMyIsl [ O OTHOIICHHIO K MOHAM JKelie3a.

DOOPMYVYIJIA N30BPETEHUA

1. TIpousBogHOE OHMCAaMUIOB TUKAPOOHOBBIX KUCIIOT 00MeH (hopmMyis I:
R /RQ R1
SN N

B KOTOpOit
R| mpencrasisier coboit rpyrmy, BEIOpaHHYIO U3:

R, mpejicTaBiser coGoii rpymy, BEIGPAHAYIO 13 -C(O)-(CHa)y-C(O)-, ~C(0)<CHa),-C(O)-, -C(O)-(CH,),-C(O)-,
-C(0)-(CH,)3-C(0)-, -C(O)-(CH,)4-C(0)-, -C(0)-CH,-CH(CH3)-CH,-C(0)-, -C(O)-CH,-C(CH;),-CH,-C(O)-,

WIN TPyIITy
Q
wH@wr Y©* e
O o , O , o

HJIn €ro (l)apMaHeBTI/I‘IeCKI/I MMpUEMJIIEMYIO COJIb, IPU YCIIOBUHU, YTO COCAMHCHUEC HE SABJIACTCA COCAUMHCHUCM,

BBIOpaHHBIM H3

//\NH o]
N\)\/\NHJH\/NH\/\[“>

L/

© N o
JNH o o /\/EN\
N\)\/\NHMNH N>
Hoo(@)

NH NH N
HNW E/Q\Lr \/\E\>

N

H  (6)

\=N

’

H
(10)
Y NH o} 0 /\IN\>
\)\/\NHJK/\)J\NH : N
N//\;\NH\/\ jj\/\/\WNH “
NH I J\El{? .

2. dapmaneBTHYECKass KOMITO3UIUS ISl NPO(MIAKTUKN WM JICYEHHUsS BOCHAJIMTENIBHBIX 3a00JI€BaHMH,
BKJTIOYaronias 3pQexkTHBHOE KOJMYECTBO COSAMHEHHS 1O 11. 1 Wi ero gapMareBTHUECKH PUEMIIEMON COJTH.

3. dapmaneBTHYECKass KOMITO3HIHS T10 11.2, T/1e 3a00JIeBaHUe MTPEACTaBIseT CO00I 0CTe0apTPUT, peBMaTo-
UHBIA apTpHUT.

4. Cnocob noryueHust MPOU3BOJHBIX OMCaMHJIOB AUKAPOOHOBBIX KHCIIOT 110 11.1,

BKJTFOUAIONINI KOHACHCAIIUIO coenHEeHus oomeit Gpopmysr 11:

R40-C (0) =R3-C (O) —ORy,

rane R; mpencraBiser coboit rpynmy -(CH,),-, HeoOs3aTeNbHO 3aMEIIEHHYIO OJHHM WA JBYMS

C,-Cg-amxkunamu, v QeHUIIEH,

)
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n pezacTaBisieT coboii nenoe gucio ot 0 1o 4,
R4 mpencrasnser cob6oit Bogopon, Ci-Ce-amku,
u amuHa oomeit hopmyisr I11:
NH,- (CHz) 2—Ry,
B KOTOpOit
R mpencrasmisier coboit rpyrmy, BRIOpaHHYIO U3:

—~ 1)

IIPYU HArPEBaHUH B MIPHUCYTCTBUH PACTBOPUTEIIS.

5. Cnoco0 1o m.4, B KOTOPOM B KaueCTBE PACTBOPUTEIS HCIONB3YIOT TUMETUIOBBIA WM JTUITHIOBBINA
3¢up 1MKapOOHOBOI KUCIIOTHI M HAarpeBaHHue OCyIIecTBILSIIOT 10 150-170°C.

6. Crioco0 1o 1.5, B KOTOPOM KOHJICHCAIIHMIO ITPOBOIAT B PACTBOPE M30AMIIIOBOTO CITHPTA MPH KUTISTICHUH.

7. Crioco0 moy4eHus MPOU3BOIHBIX OMCAMHIOB TUKAPOOHOBBIX KHUCIIOT IO . 1,

BKITIOYAFOIIUI B3aMMOJICHCTBHE JUKAPOOHOBOM KUCIOTHI 001eit popmysr 11:

R40-C (0) =R3—C (O) =ORy,

rne R; mpencrasnser coboii rpymy -(CH,),-, HeoOs3aTenpHO 3amerieHHyro oaauM win aByMst C-Cg-aiKunamy,
nnu penwu,

N MpeAcTaBIsIeT co0oi nenoe ucio ot 0 10 4,

R4 mpencraBisier coboit Bomopo,

¢ N-THIpOKCHUCYKIMHUMUIOM B  mpucyTcTBuUH N, N'-munukiorekcunkapoomuumuga B N,N-
JIIMETHII(OPMAMUJIE C TIOTYYCHHUEM COOTBETCTBYIOIIETO OMC-N-OKCHCYKIIMHUMUAIHOTO 3(hupa obmieit popmyis [V:

0w Ry O
DO
AR

1

o o
KOTOPBIH KOHICHCUPYIOT C aMHHOM o6uiel popmysst I11:
NHz- (CHz) 2-R1,

’

rae R,
MIPECTaBIsAET COO0H TPy, BEIOPAHHYIO U3:

~12

8. Croco0 1o 1.7, r/ie KOHICHCAIUIO MIPOBOIAT P OXJIAXKICHUHU 0 TemuepaTypsl 0-5°C.
9. Crioco0 moy4eHus MPOU3BOIHBIX OMCAMHIOB TUKAPOOHOBBIX KHUCIIOT IO II. 1,
BKJIIOUAIONIMI B3aUMo ieiicTBHIE dprpa TnKapOOHOBOH KHCIOTHI 00mmeit hpopmyrsr 11:
R40-C (0) -R5-C (0O) —ORy,
rae R; npencrasnsier coboii rpymmy -(CH,),-, HeoOsi3aTensHO 3amereHHyto ogHnM uin aBymsi C-Cg-ankunamu,
i enn,
N MpeAcTaBIsIeT co0oi nenoe ucio ot 0 10 4,
R4 mpencrasmsier coboit C;-Cg-ankm,
C TUAPA3UHTUAPATOM B OPTAHMYECKOM PAaCTBOPHTEIIE C MOJydeHHEeM OHCTHapa3uaa oomiei hopmymst V:
H,N-NH-C (0) ~R5—C (O) ~NH-NHj,
00paboTKy OUCTHApa3UIa HUTPUTOM HATPHUS B KUCIIOU cpeje ipu Temrieparype okosio 0°C ¢ momyueHnemM
6ucaszuna obmeit popmyisr VI:
N"-N*=N-C (0) -R3—C (0) -N=N*-N",
KOHJICHCAIIHIO a3ua ¢ aMuHOM o0tieit popmysr I11:
NHz- (CHz) 2-Ry, rae R1

NIPECTABIIET COOOW TPYIITY, BHIOPAHHYIO H3:
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10

B OPTraHUYECKOM PacTBOPHTEIIE.
10. Crioco6 1o 1.9, B KOTOpOM B Ka4eCTBE OPraHUIECKOTO PACTBOPHUTENS HCIIONB3YIOT CITUPTHI, MPEAIIOY-
TUTENBHO, H30TPOIAHOII.

11. Crioco6 mosy4eHus Ipon3BOIHBIX OMCAMHUIOB KapOOHOBBIX KHCIIOT 110 11.1,
BKJIFOUAIONIMI KOHAEHCcAauio nmuaa obmeit hpopmyssr VII:
Q

JkN\/\
Y .

o]

’

rre R; mpeacrasiser coboii rpymmy -(CH,),-, Heobs3aTesHO 3amerieHay o oaHuM win 1ByMs C-Cg-ankmiamu, n
npencTaBisieT codoi nemoe gucio ot 0 1o 4,
C DKBUMOJIIPHBIM KOJTUYECTBOM aMuHa o0mmeii ¢popmyisr I11:
NH,- (CHz) 2—Ry,
rae R, mpeacrasnsget coOoi TPyIy, BRIOPAHHYIO U3:

_

B OPTaHUYECKOM PACTBOPHUTEIIC MPHU HATPCBAHUU.

12. Croco0 1o 1m.11, B KOTOPOM B Ka4€CTBE OPTaHUUCCKOTO PACTBOPUTEIIS UCTIONB3YIOT CITUPTHI, MPEANOY-
TUTEJBHO U30MPOTNAHOI, U KOHACHCAIUIO TPOBOAST MPH KUIISTYCHUH.

13. Crioco6 nomydeHus MPOU3BOAHBIX OMCAMUIOB AUKAPOOHOBBIX KHCIIOT 110 1I. 1,

BKJTFOYAIONINH B3aUMOACHCTBHE JUKApOOHOBON KHUCIOTHI 001mei dhopmyisr I1:

R40-C (0O) -R3-C(0) -ORy4,

rne R; mpencrasnser coboii rpymry -(CH,),-, HeoOs3aTenbpHO 3amerieHHyro oaauM win aByMst C-Cg-aIKunamy,
nnu penHwu,

n mpezacTaBisieT coboii nenoe gucio ot 0 1o 4,

R4 mpencrasnser coboit Bogopo,

1 amuHa o60meit popmysr 111

NH;- (CHz) 2—Ry,
rae R, mpeacrasnsget coOoi TpyImy, BRIOPAHHYIO U3:

IIPU MOJISIPHOM COOTHOIIeHHH 1:2-2,5 B pacTBOpe TeTparuapodypaHa B MPUCYTCTBUH KOHICHCHPYIOMIETO
areHra.

14. Crioco6 mo n.13, B KOTOPOM B Ka4ecTBE KOHACHCHPYIOILETO areHTa MCHONIB3YIOT KapOOHHITUUMHUIA-
3011

@ EBpasuiickasi naTeHTHas opraHusauus, EAMB
Poccusi, 109012, MockBa, Manblii Yepkacckuit nep., 2
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