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WM MX (papMalieBTHYECKH MPUEMIIEMBIM COJISIM, 00J1a/Ia0IUM CIOCOOHOCTBIO K KOMITJIEKCO00Pa30BaHHIO
NI XCJIaTUPOBAHUIO HOHOB METAJVIOB, a4 TAKXKC UX MPUMEHCHHIO B KAYE€CTBC CPEACTBA JJIs HpO(bI/I.HaKTI/IKI/I
I/I/I/Iﬂl/l JICYHCHUA CEPACYHO-COCYAUCTDIX, BUPYCHBIX, OHKOJIOTHYCCKUX, HeﬁpoﬂereHepaTHBHbIX,
BOCIAJIUTEIIBHBIX 3a00JIcBaHMiA, aAUadeTa, TePOHTONIOTHYCCKUX 3a00JicBaHHWN, a TakXke 3a00JIeBaHMUIA,
BBI3BIBAEMBIX TOKCHHAMH MUKPOOPTaHMW3MOB, a TAaKKe AJKOTOJH3Ma, ajJKOTOJLHOIO IHUppOo3a MEYEeHH,
AHEMUHM, TO3IHENW MOPHUPHH, OTPABICHHUI COJSMU TEPEXOAHBIX MeTaioB. Hacrosiiee n3obpeTeHue
TaKXXE€ OTHOCHTCA K HOBBIM CHOCO6aM TMOJIYUYCHUA TMPOU3BOAHBIX 6HC&MI/I}10B [[I/IKap60HOBI:IX KHUCJIOT
obrreit popmyisi 1.
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MMPOU3BOJHBIE BUCAMHUI0B IMKAPBOHOBBIX KHCJIOT,
NX NPUMEHEHHUE, PAPMAHEBTHYECKAS KOMIIO3UIIUA
HA UX OCHOBE, CIIOCOBBI UX ITOJTYUYEHHUSA

H3o0peTreHne OTHOCUTCS K HOBBIM OWOJIOTMYECKH aKTHUBHBIM  COEIMHEHUSIM,
NPOU3BOAHBIM OHMCAMUAOB AUKAPOOHOBBIX KHUCJIOT WIM HMX (apMaLEeBTHUECKH IMPUEMIIEMbIM
COJsIM, OOJIAAIOIUM CIIOCOOHOCTBIO K KOMIUIEKCOOOPA30BAHHMIO MIIM XEJIATUPOBAHUIO HOHOB
METaJUIOB, a TAaK)Ke MX MPUMEHEHHIO B Ka4eCTBE CPEACTBA ISl MPO(PHUIAKTHKH W/ WU JICYSHUS
CepAEYHOCOCYIUCTBIX, BUPYCHBIX, OHKOJIOTHYECKUX, HEHPOJEreHepaTUBHBIX, BOCIAIUTEIbHbBIX
3a0oseBanmii, nuabeTa, TEPOHTOJIOTMYECKUX 3a0oyieBaHUM, 3a00JeBaHUMN, BBI3BIBAEMBIX
TOKCUHAMH MHUKPOOPTaHU3MOB, a TAKXKE AJKOTOJIN3MA, AJIKOTOJIbHOTO LIUPPO3a NIEUSHH, aHEMHUH,
no3Hel nopGupun, OTPABICHUN COISIMU NIEPEXOIHBIX METAJLIOB.

YPpOBEHb TEXHUKHU

HoHBI METAJJIOB UIPAIOT BAXKHYIO POJIb KaK B HOPMAJIbHOM (DYHKIIMOHHPOBAHUHU KJIETOK
U BCETO OPTaHU3Ma, TaK U B Pa3BUTHH MATOJOTHUH.

H3BecTHBI JIEKAPCTBEHHBbIC TNPENapaThbl, KOTOPbIE OCYLIECTBISIOT CBOE JEHCTBHE
Onaronapst ClloCOOHOCTH X€NaTUPOBATh MOHBI METAJUIOB. B CBSI3M ¢ 3TUM B HacTosiIee BpeMs
BEIETCS] TOMCK HETOKCUYHBIX COEAMHEHHUH, CIIOCOOHBIX BBICOKOI()(EKTUBHO M CEJIEKTHBHO
XeJIATHPOBATh HOHBI METAJUIOB U MPUTOAHBIX JJIS1 ONOMEANIIMHCKOTO TPUMEHEHHS.

CoenuHeHus1 ¢ XeNaTHPYIOLIeH ClIOCOOHOCTBI0 OOHAPYIKEHBI CPEIH PA3JIMIHBIX KJIACCOB
COEANHEHUII MOHO- U JWTOJIOB, IHUCYJIb(QUAOB, Aa30COENUHEHHH, HUTPO30apOMATUYECKHX
COEAMHEHUH, MPOU3BOAHBIX MOJMAMHUHOKAPOOHOBBIX KHCIIOT, THOCEMHUKApOa30Ha, MUPUIOKCATb
W30HUKOTHHOWITHIPA30Ha,  XMHOJIMHA,  aJaMaHTaHa,  [OHporaona,  (peHaHTPOJIMHA,
tuonupopochatoB u apyrux. Kpome TOro, oHM OTMEYEHBI M CPEAM MNPOYUX NPHPOAHBIX
COeNMHEeHUH, TaKWX Kak, HamnpuMep, KapHO3MH, ¢GuTHH, nektuH. HaumOonpmmii uHTEpeEc
NPEACTABJSIIOT COEAMHEHUS, WMEIOIIUE HECKOJNbKO (YHKIHOHANBHBIX TPYII, CIOCOOHBIE
BBICTYNIaTh B POJIM JIOHOPOB 3JIEKTPOHOB MPH KOMILIEKCOOOpa3oBaHUU. B CBSA3M C 5TUM Takue
COEAMHEHUs] MOTYT TPEACTaBIATh COOOH JUraHabl, crnenuUYecKd B3aWMOIEHCTBYIOIIUE C
MOHAMH METaJUIa WK TPYIIbl METAJIOB.

[ITupoko H3BECTHBIMH B HACTOALIEE BPEMS KOMILUIEKCOOOPA30BATENISIMU  SIBJISTFOTCSI
NPOM3BONHBIE TMOJHAMUHOKApOOHOBBIX kuchoT (Hampumep, I/TA), D-nenunmnnamus,
NOJULIUKINYECKNE KPUITAHABI, KOTOPbIE YCIEUTHO MPUMEHSIOTCS MPU OTPABJICHUH TSKEIBIMH
MetajulaMi. B xadecTBe xenmaropa jkenesa MpH HEKOTOPBIX JKEJIE30M30BITOUHBIX COCTOSIHUAX H
reMaToXpoMaTo3e Hcronb3yercs aedeppokcamuH. IIoMHMO 3TOro, BO3MOXKHO TNPUMEHEHUE
XeJIATOPOB TIPU TATOJIOTHSIX, CBA3aHHBIX ¢ Ca-M30BITOYHBIMH COCTOSIHUSIMH, HamlpuMep, INpU
apTpo3ax, aTepoCKIepO3e, MOUEUHO-KAMEHHON Oone3Hu. M3BECTHO TakKe, YTO XeNaToTeparus
NPEMSATCTBYET OTJIOKEHUIO XOJECTEPUHA W BOCCTAHABIMBAET €r0 YPOBEHb B KPOBH, MOHUKAET
KPOBSIHOE€ JaBJIEHHE, MO3BOJSIET U30€KaTh AHTMOIUIACTHKH, TIOAABISET HEXKeJaTelbHbIe
no0ouHble 3()h(HEKThI HEKOTOPBIX CEPAEUHBIX NPENapaToB, YAAISET KaIbLUN 13 XOJECTEPHHOBBIX

6J'I$IH.I€K, pacTBOPACT TpOM6bI U BOCCTAHABJIUBACT 3SJJACTUYHOCTb KPOBCHOCHBIX COCYyHOB,



HOPMAJIM3UPYET APUTMHIO, MPETSITCTBYET CTAPEHUIO, BOCCTAHABIIUBAET CHUITY CEPIEUHON MBILIIIbI
U yJydmaer GyHKIUU Cepla, YBEININBACT BHYTPUKICTOYHOE CONCPIKAHNE KAJIHSI, PEryJIHPYeT
MUHEpaJIbHbI OOMEH, ToJie3Ha TMpu JiedeHUH Ooye3HH AubLreiiMepa, NpPENsTCTBYET
BO3HUKHOBEHHUIO pakKa, yJIy4IIAeT MaMsiTh U TPOSIBJSIET MHOXKECTBO APYTUX IMOJIOKHTEIbHBIX
s¢pdexToB. OnHAKO CUIIBHBIE XENATOPHI, MPUMEHsSIEMbIe B HACTOsIIEE BPEMsl B XeJIaTOTepaIliy,
KaK TpPaBUJIO, OOJANAIOT TOKCHYECKUM JIeHCTBUEM, KOTOPOE MPOSBISETCS, B OCHOBHOM, B
MOBPEKIACHUN CIIM3UCTOW OOOJIOYKM TOHKOH KHIIKM M HapylleHWH (QYHKIUH ToYek. B
HEKOTOPBIX ClIydasx MpH OBbICTPOM BBENEHUH OOJBIIMX KOJMYECTB HW3BECTHBIX XeJaTOPOB
BO3MOKHO HapylleHHe BO30yIMMOCTU MBIIII] U CBEPTHIBAEMOCTU KPOBH. Kpome TOro, CHIIbHbIE
XeJIaTOpbl MOTYT B3aUMOJAEWCTBOBATH C mose3HbiMu Ouosnementamu (Na, K, Ca, Mg, Ca), a
TaK:K€ MOTYT H3MEHSTh aKTUBHOCTh JKU3HEHHO BaxKHbIX MertajuiopepmentoB [3enennn K. H.
"Kommnekconsl B MmenuinuHe", CopocoBckuii Obpazosarenshbiii Xypuam, 2001, 1.7, Ne 1,
cTp.45-50].

B cBsi3M ¢ 3TUM IPOBOIUTCS AKTUBHBIN MOUCK HOBBIX BBICOKOA(h(DEKTHUBHBIX XEJIATOPOB C
XEJNATHPYIOLIEH CToCOOHOCTBIO, TOCTATOYHOH JJIs1 OCYLIECTBICHHs OHoJornyeckoro s¢gdekra in
ViVO, JTUIIEHHBIX TOOOYHBIX 3PPEKTOB.

Oco0eHHO akTyallbHA WOes TMPUMEHEHUs XeJaTOTepalvu B ClIydae BUPYCHBIX
3a0oneBanmii, Takux kak BUY, nanuinoma venoseka, reprec, renatut C u apyrue.

[TepcieKTUBHOW MUIIEHBIO ISl STOTO MPENCTABISIETCS] LIMHK-CBSI3bIBAIOINNE YYaCTKU B
CTPYKTYp€ BUPYCHBIX OEJIKOB - TaK Ha3bIBAEMbIE «I[HHKOBBIC MAJIbLIBLY.

B mHacrosimee BpeMsi BBbIIBJIEHO HECKOJbKO COCIWHEHUMN, BO3JCUCTBYIOIIUX Ha
«UMHKOBBIE MAJIbLIBD BAXKHBIX OEJTKOB 3TUX BUPYCOB.

B cratee Andreas J K., Boorganic & Medicinal chemistry, 2003, v.11, p.4599-4613,
OIMCAaHO TPOHM3BOAHOE aJaMaHTaHA, HMEIOLIee TPUBHAIBHOE Ha3BaHHE OaHAHUH, KOTOPOE
SIBJIIETCS. XENAaTOPOM HOHOB IuHKA. [Ipeamonaraercs, YTO OHO XUMHUYECKH IOAXOIUT JJIs
ynanenus: uuHka u3 Oenka NCp7 BUY. Umeromee yka3aHHBIN BbIIIE MEXaHU3M JIEUCTBUS
a3arpou3BOHOE - a3aaukapOoHamua HaxonuTcs B I/I] ctamuu KITMHUYECKUX UCTIBITAHUIN TPOTHB
nporpeccupytommero CITH/Ia.

B cratee Rice W.G., Schaeffer C.A., Harten B., Nature, 1993, v.4, p.473-475, packpbIT
3-HuTpOo300eH3aMu, KOoTopbli ynamser uuHK m3 NCp7 Genxa BUY, uHruOupys perutukarito
BUY u ero maToreHHOCTS in vitro u in vivo.

B kauyecTBe MUIEHHM JIEKAPCTBEHHBIX CPENCTB ObUT BBIOPAH TaKkKe Y4YaCTOK THIA
«IMHKOBBIN majen» Oenka E6 Bupyca manuuioMsl 4eJIOBEKa. ITOT BUPYC SIBISIETCS] BO3MOKHBIM
MOCPETHUKOM B STHOJIOTHH LIEPBUKATBHOW KaPIIUHOMBI.

B crathe Beerheide W., Bernard H.-U., Tan Y.-J., Ganesan A.J., National Cancer
Institute, 1999, v.91, Ne 14, 1211-1220, omnucaHbl HCHBITAaHUS In VItro a3acoeqUHEHUH,
OUCYIb(UIHBIX H HUTPO30apOMATHUECKUX MPOM3BONHBIX. [Ioka3zaHo, 4To coenunenus tuna 4,4'-
AUTHOAUMOP(OIJIMHA MPOBOLUPYIOT BBICBOOOKAEHHE MOHOB IIMHKA. B pe3ynbrate HaOOmAIIH
U3MEHEHHE CTPYKTYpPbl BUPYCHOrO Oesika U HapylueHue ero GyHKUUN, CBSI3aHHBIX ¢ OMOJIOTHei

U TATOJIOTHEH BHUpyCa IMalUJJIOMbI YCJIOBCKA. OI[HaKO KIIMHHUYCCKHUEC MHCIbITAHHUA JdaHHBIX



COEAMHEHUI B 3TOM OTHOILIECHUH eIle He 3aKOHYeHbI, 1 00 nxX 3()(PEeKTUBHOCTH MOKHO CYIUTh
TOJIbKO Ha OCHOBAHUH MCCIIEOBAHUH 1n VItro.

VYka3aHHblE BbII€ COEJUHEHUS] PACCMATPUBAIOTCS KaK MEPCIEKTUBHbIE ISl Pa3BUTHUSA
JIEKAPCTBEHHBIX CPENCTB MPOTUB LIEPBUKATIBHOIO PaKa, OCTPOKOHEYHBIX KOHIUJIOM U JJATEHTHBIX
NanuUIOMaBUPYCHBIX MH(EKIUI MONOBbIX OpraHoB. Bupyc rematuta C NpUHAANEKUT K YUCITY
HauOoyee ITUPOKO pPACHPOCTPAHEHHBIX 4YeJoBe4eCKMX mnaToreHoB. CoBpeMeHHas Tepanus
renatuta C OCHOBaHA MPAKTUYECKU UCKJIIOYUTENIBHO HA MCIIOIb30BAHMU MHTEP(EpPOHa, a TaKXKe
€ro KOMOMHAIIMK C HYKJIEO3HIHBbIM aHaiorom - pudasupunom [Koszmos M.B., ITonskos K. M.,
Hsano A B., buoxumus, 2006, 1.71, Ne 9, ctp. 1253-12594]. Cnenyer OTMETUTH HEBBICOKYIO
3¢ pexTUBHOCTb TaKOI TeparuH.

Uro xacaeTcst pa3BUTH TepareBTHUECKUX areHTOB IPOTUB BUpyca renatuta C, To O1HOHN
U3 MULIeHeH siByisieTcst NS3-cepuHOBasi MPOTENHA3a, B MOANEPKAHUU CTAOMIBHOCTH CTPYKTYPBI
KOTOPOH Ba)KHYIO pOJIb UTpaeT HMHKOBBIN yuacTok [ Andrea Urbani, Renzo Bazzo, Maria Chiara
Nardi, Daniel Oscar Cicero, Raffaele De Francesco, J. Biol. Chem, 1998, v.273, Ne 30, p. 18760-
18769]. MurnOupoBaHne WM H3MEHEHHE €€ aKTHBHOCTU IyTeéM NPUMEHEHUs COCOUHEHUH,
CHOCOOHBIX K H3BIICUEHUIO LIMHKA, B HEKOTOPBIX JIMTEPATYPHBIX HCTOYHHUKAX OLIEHEHO B
Ka4eCcTBE MHOrooOemarImell CTpaTerny ynpasieHus: O0JIe3HbI0, BBI3BAHHOW BUPYCOM renaTuTa
C.

B cratee Timothy L. Tellinghuisen, Matthew S. Paulson, Charles M. Rice, J. Virology,
2006, v. 80, Ne 15, p. 7450-7458, ommcano, uro wmetamoxenaropsl (BATA u 1,10-
¢denanTponun) ObuM 3GPEKTUBHBIMU HHTHOMTOpPAMH TPOTEA3bl, OLEHEHHBIMH OTHOCHUTEIBHO
NS2/3 aBropacmernnenus. Mmerorcs Taxke cBeneHus o ToM, uto 1,10-peHaHTpoInH nelcTBOBA
B 3TOM CJIy4ae UMEHHO 4epe3 XeNaTUPOBAHUE LIUHKA.

B cratee Sperandio D., Gangloff A.R., Litvak J. Goldsmith R., Bioorg. Med. Chem.
Lett., 2002, v.12, Ne 21, 3129-3133, onmucaH CKpUHHUHT TPYIIbl OUCOEH3UMUIA30JIOB C LENbIO
NoUCKa MHruOuTOpOoB cepunHoBoi mporeasbl NS3/NS4A Bupyca remaruta C, KOTOPBIH Takke
TpUBeN K UAEHTUDHUKALIMH COOTBETCTBYIOLIErO MOIIHOTO Zn**-3aBUCHMOro HHIHOMTOPA.

ITpu paspaboTke HOBBIX MOAXOAOB K Teparmuu remaruta C Ipyroil mpuBieKaTENbHOM
MuIneHpr0 MoxxHO Ha3BaTh PHK-3aBucumyro PHK-nonumepasy Bupyca rematuta C (BUPYCHBIH
O6enok NS5B), mmerommii B CBOeH CTpPyKType LMHK-CBsi3bBaromui y4actok [Timothy L.
Tellinghuisen, Matthew S. Paulson, Charles M. Rice, J. Virology, 2006, v. 80, Ne 15, p. 7450-
7458].

UzBectHbIe B HacTosiee Bpemst mHrnOuTopel PHK-3aBrucumoit PHK nonmmepassr Bupyca
renatuta C MOXKHO YCJIOBHO Pa3fiesIuTh Ha ABAa OCHOBHBIX KJlacca: MPOM3BOAHbIE HYKJIEO3UAOB U
HEHYKJICO3UTHbIe HHTHOUTOPBI pa3inyHON mpupoxas! [Maria Bretner, Acta biochemica polonica,
2005, v.52, Ne 1, p. 57-70]. Kpome Toro, oOHapykeHO WHIMOMPOBAaHWE AKTUBHOCTU IAHHOTO
¢depmMeHTa TPOM3BOAHBIMH NHporamioia. IlpuMedarenbHO, YTO MEXaHM3M HHTHOWPOBAHHS
IIPOU3BOJHBIMU MUPOTAJIONA, KaK MMOJaratoT, 3aKJIF0YAETCs B XeIaTHPOBAHUM KAaTHOHOB MarHus,
NPUHUMAOIIUX YYaCTHE B KaTAJIUTUYECKOM aKTe Ha CTaguu nepeHoca ¢pochopuIbHOro ocTaTka
[Koznos M.B., ITonsikoB K. M., UBanos A.B., buoxumus, 2006, T.71, Ne 9, ctp. 1253-12594].



3aboseBaHus1, BbI3bIBAEMbIE TEPIICCBUPYCAMH, IIUPOKO pacnpocTpaHeHbl. Tak, H3BECTHO
HECKOJIbKO YeJIOBEYECKHX T'epIeCBUPYCOB - BUpyC mpocroro reprieca 1 u 2 (HSV-1 u HSV-2),
nuromeranosupyc (CMV), Bupyc BeTpsiHOM ocmbl, BHpyc JmmreliHa-bappa. JlecTpykTuBHBIE
AEWCTBHS, KOTOPBIE MPU 3TOM OKAa3bIBAIOTCS HA LIEHTPAJIbHYIO HEPBHYIO CHCTEMY, BBI3BIBAIOT
Takue 3a00eBaHus, KaK SHIE(PATUT U MEHUHIUT. MOXKHO OTMETUTh HHTEPEC K UCCIETOBAHUSIM
BJIMSHUS XEJNATHPYIOIIMX IMHK COCIMHEHWH, HampuMep, IUSTHIEHTPHAMHHIIEHTAYKCYCHON
KHCJIOTBI, HA WHIHOMPOBAaHME pEIUIMKALMHM YeJOBEYEeCKOro LIUTOMErajioBUpyca in  Vitro
[Kanekiyo M., Itoh N., Mano M., Antiviral Res., 2000, v. 47, p. 207-214].

OnHako cieayer OTMETHTb MW TOT (DaKT, YTO TEPIECBHPYCHl, TaK K& Kak u
BBILIIEYKA3aHHbIE BUPYCHI, HMEIOT O€JKH, COMAep)Kalllie MOTHB THIA «IMHKOBBIA Maery.
XUMHUYeCKHe U3MEHEHHsI B K[HHKOBOM MAaJbLe» MOTYT MPUBOAUTEH K BHICBOOOIKICHHIO LIMHKA U
U3MEHEHUsIM B CTPYKType (yHKIMOHUpoBaHUs BUPYCHbIX OenkoB [Yan Chen, Christine M.
Livingston, Stacy D. Carrington-Lawrence, J. of Virology, 2007, v.81, Ne 16, p. 8742-8751].

«{MHKOBBIE MAJbLbD» MOTYT CIYXKHUTb MHIIEHBIO AJIsI MPENnapaToB HOBOIO TMOKOJEHHS
AHTUBUPYCHOT'O EHCTBUS. Y Ke BbISBJICHO HECKOJBKO TaKHX coenuHeHuit. OHaKO B HACTOSILIEe
BpeMsi 00 uX 3(PPEKTUBHOCTH MOKHO CYIHTb, TOJBKO OCHOBBIBASCh HA HCCIIEIOBAHUSX,
NPOBENEHHBIX in Vitro.

BrimenpuBeneHHass MHPOPMALMs TO3BOJSIET YTBEPKIaTh O BaKHOW pPOJIM HOHOB
METaJIJIOB KaK B HOPMaJIbHOM (D)YHKLIMOHUPOBAHHH KJIETOK U BCErO OpPraHu3Ma, TaK M B Pa3BUTUU
narosoruii. CriocoOHOCTh HEKOTOPBIX COSTUHEHUI K XeJaTUPOBAHUIO MOHOB METAJIOB MOXKET
CIY)KHTb OCHOBOH Il CO3JaHHs IIPErnaparoB, CHOCOOHBIX K JIEYEHUIO Pa3sHOOOPa3HBIX
3a00NeBaHMi, 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 3QPeKTHBHbIE XENaTOPhl JKeje3a,
KOTOpbIE  JIEMOHCTPUPYIOT  BBICOKYIO  aHTHNPONU(PEPATHBHYID ¥  MPOTUBOOIYXOJEBYIO
AKTHBHOCTb, CPAaBHUMYI) C aKTHBHOCTBIO H3BECTHBIX LIUTOCTATUKOB, M TEPCIEKTHBHBI JUIS
KJIMHUYECKUX UCCIIEIOBAHUM.

B crarbe 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, YTO HEKOTOpbIE XeJaTopbl Kejie3a MOryT ObITb HCIOJb30BaHbI B Ka4yecTBeE
«TIOMOIIHUKOBY TPH MPOTHBOPAKOBOH Tepamuy, Tak Kak OONaJarT KapIUOMpPOTEKTOPHBIM
NENCTBUEM.

XenaTupoBaHHWE MOHOB MeIU MHTMOMPYET aHIMOTeHe3 U yMEHbIIAeT pocT omyxouu [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 LMHKA - KJIMOXUHON, CBS3bIBask HOHbI ZN>", BBI3bIBAET aroNTo3 PAKOBbIX KJIETOK
gyenoseka [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 kadyecTBe MHIMOUTOPOB ajbAETHIAETHAPOTEHA3bl XENATOPbl HUCIOJIB3YIOTCS IS
nedenus ankoronu3ma [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 TakKe TP aJIKOTOJIbHOM IIUPPO3€e TMEUeHH, KeJe30U30bITOUHON aHEeMHH, TIO3HEH moppupun
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 metabolism of
antracyclin as antibiotics: studies in vitro”, Physiol Res., 2004, v. 53(6), p. 683-691].

AKTHUBHOCTb HEKOTOPBIX aHTHOKCHIAHTOB OOYyCJIOBJIEHA X€JaTHPOBAaHHEM HOHOB
nepexonubix Meta/uioB (Fe, Cu), 9TO CONMPOBOKIAETCS CHIKEHHEM METAJIO3aBUCHMOIO
NepeKUcHOro okucienus: munuaos [Babizhayev ML A, Seguin Marie-C., Gueynej J., Evstigneev
RP., 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].

IIpriMeHeHE AaHTHOKCHIAHTOB MOMKET CIOCOOCTBOBATH PACCAChIBAHWIO KaTapakKThl,
ycTpaHsieT 3a0ojieBaHMsI CETYaTKH M IOHMKAeT MOTPEOHOCTh B WHCYJIMHE Y JAHAa0ETUKOB,
yCTpaHsieT MUTMEHTAIHI0 KOXKH, a TaKKe CIOCOOCTBYET YCTPAHEHHWIO MOCIENCTBHI MHCYJIBTA.
XenaTUpoBaHUE TOJE3HO TaKXKe MPH JICYeHHH BOCHAIUTENbHBIX 3a00NI€BAaHHUM, TaKUX Kak
ocreoapTputhl, peBmartounnbie apTputhl. [3enenun K.H., "Kommiekconel B Memuiune",
Copocosckuit ObpazoBarenbubiii skypHai, 2001, T. 7, Nel, cTp. 45-50].

XenaTopbl MOTYT ObITh HCIIOJNB30BaHbl B MEAUIMHE B KAueCTBE KOMIUIEKCOHOB MJisi
TPAHCTIOPTHPOBKH U JIETKOTO BBbIBEICHHSI W3 OpPraHM3Ma MBbIIIbsIKa, PTYTH, CYpPbMbI, KOOAJbTa,
1uHKa, xpoma, Hukens [YKomaua A B., "Kommnekcubie coennnenus”, YensOunck: UI'MA, 2000,
cTp. 28].

UzBecTHO uHrHOMpOBaHUE OOTYJIMHHUYECKOTO TOKCHHA MOCPEICTBOM XEIaTHPOBAHHUSI
nonoB nuHka [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], kpome TOro, XeJaTUPOBAHHE 3AIMUINAET NMPU ra3oBoi ranrpene [3enennH K H.,
"Kommiekconbl B MenuiuHe", Copocosckuii OOpasoBarenbHbiii xypHai, 2001, 1. 7, Nel, ctp.
45-50].

Xenatorepanusi IMOJie3HA TMPH  JIEYEHUH HEHpOIEreHepaTHBHBIX 3a00JeBaHUil, B
4acTHOCTH, Oojie3Hn AublreiiMepa, CHoOCOOCTBys ynydinieHuro namsiti [Bossy-Wetzel E.,
Schwarzenbacher R, Lipton S.A., “Molecular pathways to neurodegeneration”, Nat. Med, 2004,
v. 10, p. 2-9]; 6onesnu Ilapkuncona [Kevin J. Barnham, Colin L. Masters, Ashley 1. Bush,
“Neurodegenerative diseases and oxidative stress, Nature Reviews Drug Discovery, 2004, v. 3,
p. 205-214]; 6one3nu Bunbcona [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]; Oonesnu I'entunrrona [Whitnall M., Richardson D.R., “Iron: a new target for
pharmacological interention in neurodegenerative diseases”, Semin Pediatr Neurol, 2006, v. 13,
p. 186-197]; GokoBoro amuorpoduueckoro ckiepo3a [Kevin J. Bernham, Colin L. Masters,

Ashley I. Bush, “Neurodegenerative diseases and oxidative stress”, Nature Reviews Drug



Discovery, 2004, v. 4] u npuonHbix 3a0oneBanuii [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 antitumor activity that overcomes resistance to
chemotherapeutics”, PNAS, 2006, v. 103, Ne 40, p. 14901-14906].

3HAaYUTEIbHOE MECTO B PsAAY H3BECTHBIX XE€JaTOPOB 3aHMMAIOT IPOU3BOJHBIE
reTePOLMKINYECKUX COCIUHEHHH, HAmpuMep, HMHIA30Jla, COIAEeprKallie B CBOEM COCTaBe
UMHIO- U AMUAOTPYTIIIbL.

B cratee 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, Noe25, ctp. 5950-5956, onucaHno OMCTUCTAMHHOBOE MPOU3BOIHOE
IJIyTapOBOW KHCJIOTBL, KOTOPOE MOKET CIYXKUTh MOJAENBbI0 AKTUBHOTO LIEHTPAa HyKJea3 Hu
nposiBiIsieT ciadyro aKTUBHOCTD MPU paciueruieHuu Mmosekys PHK.

B cratee Elfriede Schuhmann et al., “Bis[platinum(Il)] and Bis[Palladium (II)]
complexes of a,&-Dicarboxylic Acid Bis(1,2,4-triaminobutane-N*)-Amides”, Inorg. Chem.,
1995, v. 34, p. 2316-2322, onmcaHbl OWCTUCTAMHHOBBIC IPOU3BONHBIE TJIYTapOBOH W

aI[PIHI/IHOBOfI KHCJIOT, KOTOPBIC HABJIAKOTCA MNPOMCKYTOYHBIMHU COCAWHCHUAMHU MJId CHUHTE3a

NH
O N=/

KOMIIJIEKCOB C IJIATHHOM U MaJIaTHEM

NH
~
HN\/;\'/\/ \[C])/

(CH,),

\ NH, O O H,N /
\
ci—M M—ci
Cl Cl
n=3-6.8
M=Pt, Pd

Croco6 cunresa N Nl-rayrapunbuc(rucramuba), BKIIOYANOIMIA B3aUMOEHCTBHE
T'MCTAMUHA AUTHAPOXJIOPHIA U JUXJIOPAHTHIPUAA TIyTapOBOH KHCIOTHI B AUMeTUI(GOopMamue
B MIPHUCYTCTBUH 4-KpaTHOrO U30bITKA TpHATHIAMHUHA onrcaH B ctatbe Elfriede Schuhmann et al |
“Bis[platinum(I)] and Bis[Palladium (II)] complexes of a,®-Dicarboxylic Acid Bis(1,2,4-
triaminobutane-N*)-Amides”, Inorg. Chem., 1995, v. 34, p. 2316-2322.

ABTOpaMH  HACTOSIIIETO  W300peTeHus:  BOEpPBble  OBLIO  OOHAPYXKEHO,  YTO
OMCTMCTAMUHOBOE MPOU3BOAHOE TIyTAapOBOM KUCNOTHL, a uMeHHo - N! N'-rmytapun
Ouc(rucramuH), cnocoOHO K 00pPa30BaHUIO KOMILJIEKCOB C HOHAMHU METAJLJIOB.

Takum  oOpasoM, TIeNbI0  HACTOALIETO  HM300pETeHUs  SIBSIETCS]  TOJyYCHHE
OMOCOBMECTUMBIX TE€TEPOLIMKINYECKUX XeJaTOPOB HOHOB METAJUIOB M HX INPHMEHEHHE B

Ka4eCcTBE JIEKAPCTBEHHOI'O CpPEACTBAa Ui JIeYeHMs W/WIM NPOPUIAKTUKU  PA3IHUHBIX



3a00JIeBaHMii, WCIONb3ys CIOCOOHOCTh 3asBISIEMBIX COEAMHEHHMH XeJaTHPOBATh HOHBI
METAaJUIOB.

3amaueit u300peTeHMs TaKkKe sBIAETCA pa3paboTKa MPOCTBIX, MCIOJB3YIOIINX
AOCTYIIHBIC PCATrC€HTHI, croco6oB MOJIYYCHUA TaKUX COeI[I/IHeHPIfI.

Kpartkoe onmcanue nzoOpereHus

Hacrosimee nzo0pereHne OTHOCUTCS K MPOU3BOAHBIM OMCAMUIOB TUKAPOOHOBBIX KHCIIOT

obweit popmyer I:
R R R4
SN N

B KOTOpOH

R mpencraBnser co0oil S-4IeHHYIO HEHACBIIIEHHYIO TE€TePOLMKINYECKYI0 TPYIIY,
comepkamyro or 1 nmo 2 rerepoaToMoB, BbIOpaHHBIX W3 N w/mwm S, HeoOs3aTeNbHO
KOHJIEHCUPOBAHHYIO C O-4JICHHOW HEHACBHILIEHHOW HUKJINYECKON IPYIIIOHN;

R> mpencrasnsier coboii rpymmy -C(0O)-R3-C(O)-, rne R3 npencrasnisier coboii rpynmy -
(CHa)u-, HEOOs13aTeNTBHO 3aMelneHHy 0 ogHuM mwiu aAByMs C1-Cs ankunamu, wim QeHu,

n mpeAcTaBisieT codoi renoe uncio ot 0 1o 4;

WK UX (papMarieBTHYECKH MPUEMIIEMbBIM COJISIM.

Hacrosimee n3o0perenne Takke OTHOCUTCS K MMPOU3BOAHBIM OMCAMHIOB JUKAPOOHOBBIX
KHuCIOT obmmel gopmynel I, oOnmamaromum CroCOOHOCTBIO XeNaTHPOBATh UOHBI METAJUIOB (Zn,
Cu, Fe, Mg, Ca u 1p.); a Tak»e X MPUMEHEHHUIO B KAUeCTBE CPEACTBA JJIsI PO IIAKTUKH W/ UJTH
JEUEHUs  CEepPAEYHO-COCYAMCTHIX, BHUPYCHBIX, OHKOJIOTUYECKUX, HEHPOAEereHepaTUBHBIX,
BOCHIAJIMTENIBHBIX ~ 3a00NeBaHull, auadera, TEepPOHTOJOTHUECKHX 3a00JIeBaHMA, a TaKXkKe
3a00neBaHMi, BBI3BIBAEMBIX TOKCMHAMH MHKPOOPTaHHU3MOB, a TaKXe aJKOTrOJH3Ma,
AJIKOTOJIBHOTO LIUPPO3a MeUeHH, aHEMHH, TTO3AHeH MOphUpPUH, OTPABICHUI COSIMU EPEXOTHBIX
METaJLIOB.

Hacrosiiee n3o0pereHue Takke OTHOCHTCS K CrIOco0aM MOJIy4YeHHs] COeqUHEHUI o0mei
(bopmyJbl I, BKIFOHAIOLTIM:

B3aUMOJIeicTBUE TUKaPOOHOBOM KHCIIOTHI M COOTBETCTBYIOIIETO aMHHA MTPHU HATPEBAHUH,
WITH

B3aUMOJIEHCTBHE AUKAPOOHOBOIN KUCIOTHI ¢ N-rHAPOKCHCYKLIMHIUMUAOM B MPUCYTCTBUU
N, N'-nunukiIorekcuiaKapooguuMuaa c NOJIy4eHUEM COOTBETCTBYIOLIETO Onc-N-
OKCUCYKLIUHUMHUIHOTO 3(Upa, KOTOPbIi KOHASHCHPYIOT C aMHHOM; HJIH

B3aumopeiicTeue nuddupa ITUKapOOHOBOW KHUCIOTHI € THAPA3UHTHAPATOM, 00paboTKy
NOJIYYeHHOTO JUTHUApPAa3uAa HUTPUTOM HATPHUsl C TOJYYEHHEM COOTBETCTBYIOLIETO a3WIa,
KOTOPBIH KOHIAEHCHPYIOT C aMUHOM; UJIH

HarpeBaHWe pacTBOpa HMHAA, OOPa30BAaHHOTO W3 ANKAPOOHOBOH KHUCIOTBHL, U
COOTBETCTBYIOLIETO aMHUHA B OPTrAHUYECKOM PACTBOPHUTEINE; WIN

B3aUMOJIEHICTBHE COOTBETCTBYIOLIET0 aMHUHA WU ANKAPOOHOBOH KHCIOTHI B MOJISIPHBIX

COOTHOLIEHUSIX 2:1 B MPUCYTCTBUM KOHACHCTPYIOLIErO areHTa.



IIpennmaraembie  crocoOBl  MONYYEHHMS  TETEPOLIUKIMYECKHUX  OHCIPOU3BOIHBIX
IUKapOOHOBBIX KHCIIOT 00melt popmybl I MpOCThI B OCYIIECTBIEHUH, TPOTEKAIOT B JOCTATOYHO
MATKHX YyCIOBUAX, Oe3 oOpa3oBaHUs NOOOYHBIX MPOAYKTOB, TEXHOJOTMYHBI, MO3BOJSIOT
NOJIy4aTh LieJIEBbIe MPOAYKTHI C XOPOIIUM BBIXOAOM (710 82%) U BBICOKOW CTETIEHBIO YUCTOTHL

JleranpHOE onucaHue H300peTeH s

[TpennoYTHTEIbHBIMU COSIMHEHUSIMUA HACTOSILIEr0 M300peTeHH s SIBIISIOTCS COSAMHEHUSI
obweit popmyer I:

rne Ri npencrasisier co0oit rpyrmy, BEIOPAHHYIO U3:

H H H

N N S N

7 —<J {7 <

N | N N—/ N
N
4</
S

R> mpencrasnser coboit rpymmy, BeiOpanHy0 u3: -C(0)-(CH2)o-C(O)-, -C(O)-(CH2)1-

C(0)-, -C(0)-(CH2),-C(0O)-, -C(0)-(CH,)3-C(0)-, -C(0)-(CH2)s-C(0)-, -C(0)-CH,-CH(CH3)-
CH»-C(0O)-, -C(0)-CH,-C(CH3),-CH;-C(O)-, unu rpyrmy

SouNoalee

Haubonee NpEANIOYTUTECIIbHBIMU COCAUHCHUAMN HACTOALIECTO 1/1306peTeH1/151 ABJIAKOTCA

2

COCANHECHMS, IPEACTABJICHHBIC B Ta6.]'II/ILIe 1.

Taomauna 1

Homep

Crpykrypa
COEIMHEHUS

/\NH O
1 N<A/\NHJH"/NH H




/7 NH O 0 /\/[\/'\{
N\)\/\NHMNH | N>

\_NH 0

ST

10

H
@TVNHMNH\/\ET}

B xauectBe (papmameBTHYECKM TPUEMIIEMBIX COJEeH COEIUHEHUH IO HAaCTOSIIEMY

H306peTeHI/I}O MOIyT OBITb MCIOJIB30BAHbI AAAUTHUBHBIC COJIM OPTraHUYCCKUX KUCIIOT (Haan/IMep,
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dbopmuart, anerar, majeaT, TapTpar, MeTaHCyJIb(oHAT, OEH30JCYIb(POHAT, TONYOJICYIbLPOHAT U
Ap.), aJAUTUBHBIE COJM HEOPraHMYECKUX KHCJOT (Hampumep, TUAPOXIOPUI, TUAPOOPOMHL,
cynbedart, Gocdar u ap.), CoNu ¢ aMUHOKHCIOTaMU (HApUMep, COJIb aCMaparuHOBOW KHUCJIOTHI,
COJIb FHYTaMHHOBOﬁ KHCJIOTBI U T,I[.), NPpEATIOYTUTCIIBHO, XJIOPTUAPATHI U all€TATHI.

Haubonee mnpenmnoyTHTEIbHBIMH H3BECTHBIMH COEIMHEHUSMH, KOTOpble MOTYT OBITb
UCTIONBb30BaHbl B (hapMALEBTHUECKOW KOMIIO3MLIUM M CMoco0e JIeYeHHs IO HACTOSIIEMY

n300peTEeHHIO, SIBJISTFOTCS MPOU3BOAHBIE TNTYTAPUMHUAOB, MPENCTaBICHHbIE B TAOIULE 2.
Taoauna 2

Howmep

Crpykrypa
COEIIUHEHUSI

/NH O o) /\/EN\
/NH 0
12 N<)\/\NHJV\/\W NH\/tH
("

CoenuHeHuss HacTOSIIEro H300peTeHuss MOryT OBITh  IOJIYYEHBI  CIIOCOOOM,

BKJIFOYAIOLIM KOHAEHCAIMIO TUKapOOHOBOH KUCIOTHI 001mei popmyier I1:

R40-C(0)-R3-C(0O)-OR4,

rae Rs npencrasisier coboii rpymnny -(CHz)u-, HEOOsI3aTebHO 3aMEIICHHYO OIHUM HITH
aBymst C1-Cs ankunamu, wi eHm,

n MpenacTaBisieT co0oit nenoe yucio ot 0 1o 4,

R4 npencrasnsier coboii Bonopon, Ci1-Cs ankun,

u amuHa oomeit popmysr I11:

NH»-(CH2):-R1,

rae Ri npexncrasisier coOoi S-4I€HHYI0 HEHACHIIEHHYI Te€TePOLUKINYECKYIO TPYIIY,
comepxkamyro or 1 nmo 2 rerepoaToMoB, BbIOpaHHBIX W3 N w/mm S, HeoOs3aTeNbHO
KOHJIEHCUPOBAHHYIO C O-4JIEHHON HEHACHILIEHHON LIMKJINYECKOU IPYIION;

IPY HarpeBaHUH, HEOOS3aTENbHO B IPUCYTCTBHH PACTBOPUTEIIS.

[IpennoyYTHTENbHBIM SIBIIIETCS MCMOIB30BAHUE AMMETHIIOBOTO 3(HUpa, U HarpeBaHHE 10
temriepatypbl  150-170°C, eme Oosiee TPEANMOYTUTENBHO TPOBOAWTh KOHIEHCAIMIO TIPU
KHUIIEHUU.

B kauecTBe pacTBOpHTENIEH MOTYT OBITh HCIIONB30BaHbl JUTJIUM WIIM CIIUPTHI, HanOoee

NPEAIOUTUTEIIBHO, M30aMHJIOBBIN CIIUPT.
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Eme omanM cnocoOoM monydeHus MPOU3BOAHBIX OHMCAMHMIOB AMKAPOOHOBBIX KHCIIOT
oOmieit popmyiiel | sBiIsieTCs: Croco0, BKIFOYAIOIINNA B3aUMOJEHCTBHE TUKAPOOHOBOH KHCIIOTHI
obmeit popmysr 11

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

rae Rs npencrasisier coboii rpymnmy -(CHz)u-, HEOOsI3aTeNbHO 3aMEIIEHHYO OIHUM HITH
aBymst C1-Cs ankunamu, wi GeHm,

n npeacrasisieT coboit nenoe uncio ot 0 1o 4,

R4 mpencrapmnsier coboii Bomopos,

¢ N-ruapoKCUCYKUMHUMUAOM B TTpucyTcTBUH N, N'-muiukiorekcuikapoonuumuaa B N,
N-gumermndopMamuzie ¢ TMOJYYEHHEM COOTBETCTBYIOLIErO OMC-N-OKCHCYKIIHHUMHUIHOTO

a¢upa, obmeit (bopmynbl IV"

Rz \(

KOTOPBII KOHIEHCUPYIOT ¢ aMUHOM o01ueit ¢popmyost 111

NHz-(CH2)2-R1,

rae Ri npencrasiser coOoi 5-4I€HHYI0 HEHACBIIEHHYIO T€TEPOLUKINYECKYIO TPYIITY,
comepxkamyo or 1 nmo 2 rerepoaroMoB, BbIOpaHHBIX n3 N w/mm S, HeoOs3aTeNIbHO
KOHJIEHCUPOBAHHYIO C O-4JIEHHOW HEHACHILIEHHOW LIMKJIMYECKOU IPYIIION.

[IpennodturenbHbIM SABISETCS OXJIaXAeHUE 10 Temiepatypsl 0-5°C.

Eme omHuMm crnocoOoM mony4yeHus NMPOU3BOAHBIX OMUCAMHIOB AUKAPOOHOBBIX KHCIIOT
obmeit popmynsl [ sBasercst cmocod, BKIOUArOIMi B3auMmopelcTue >dupa AuKapOOHOBOMH
KUCJIOTHI 001mer ¢popmyer 11:

R40-C(0)-R3-C(0)-OR4,

rne R3 npencrasnsier coboii rpynny -(CH»)n-, He0Os3aTeIbHO 3aMEIEHHY OHUM WU
neywmst C1-Cs ankumamu, win QeHu,

N MpencTaBisieT co0oit nenoe yucio ot 0 1o 4,

R4 mpencrasmnsier codoii C1-Cs ankm,

C THAPA3HHTUAPATOM B OPraHUYECKOM pACTBOPUTENE C MOJNyYeHHEeM OWCrHapasuia
obmeit popmyst V:

H>N-NH-C(0)-R3-C(O)-NH-NHo,

00paboTKy Omcruapasuga HUTPUTOM HATPHUSl B KUCJIOW Cpele MpH TeMIepaType OKOJIOo
0°C ¢ nonyuyenuem Oucasuna obmei Gopmynst VI

N-N"=N-C(0)-R3-C(0)-N=N"-N,

KOHJeHCaluio Oucasuaa ¢ aMuHoM oomelt popmyast 111

NH-(CHz):-Ry,

rae Ri npencrasiser coOoi S5-u€HHYIO HEHACBIIIEHHYIO Te€TEPOLIUKINYECKYIO TPYIILY,

comepxkamyo or 1 no 2 rerepoaromMoB, BbIOpaHHBIX u3 N w/mm S, HeoOs3aTeNbHO
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KOHJICHCUPOBAHHYIO C O-4JICHHOH HEHACBILIEHHOW LUKJINYECKON TPYIIOH, B OPraHUYECKOM
pacTBOpuUTEE.

IIpenmoyTuTebHO B Ka4yeCTBE OPraHUYECKOrO PACTBOPUTENS MCIOJB3YIOT CIIHUPTHI,
Haubonee MpeanodYTUTENbHO, Hu3omponanon. Crocod mpocT, HO MPUMEHUM B Clydae, €Ciu
KOJIMUECTBO METHMJICHOBBIX 3BEHBEB B MCXOIHOH NHUKAapOOHOBOHM KHCIOTE OOJNBINE MM PaBHO
TpeM, TaK Kak IOJydaeMble B MPOLIECCE CHHTe3a OMCa3uAbl Ui KHCIOT C MEHBIIUM YHCIOM
METHJIEHOBBIX I'PYIII HECTAOMIIBHBL.

ITpousBoaHble OMCAMUIOB TUKAPOOHOBBIX KUCIOT oO1el ¢popmydibl I Takke MOTYT OBITH

NIOJIy4€HbI CIIOCOOOM, BKJTFOYAKOIIUM KOHACHCALMI0 uMuaa odmeit ¢popmysnst VII:

R3
AN

0

R4

rne R; npencrasnsier coboii rpynmy -(CH»)n-, He0Os3aTeIbHO 3aMEIeHHYI0 OTHUM HIIH
asyms C1-Ce ankunamy,

1N MpencTaBsieT co0oit nenoe yrcio ot 0 1o 4,

C SKBHMOJIIPHBIM KOJIMYECTBOM aMuHa obmeit popmyier I11:

NH»-(CHz):-Ry,

rae Ri npencrasiser coOoi S-4I€HHYI0 HEHACBIIIEHHYI0 TeTEPOLUKINYECKYO TPYIILY,
comepxkamyo or 1 nmo 2 rerepoaroMoB, BbIOpaHHBIX n3 N w/mm S, HeoOs3aTeNbHO
KOHJICHCUPOBAHHYIO C O-4JICHHOW HEHACBHILIEHHON LIMKJINYECKOU IPYIIIOHN,

B OPraHMYECKOM PacTBOPUTEINE ITPU HATPEBAHUU.

IIpennodyTuTenbHO B KaueCcTBE OPraHUYECKOrO pACTBOPUTENsST HCHOJB3YHOT CIUPTSI,
HauOosee MPeanoUTUTENbHO, H30IPONAHOI U KOHISHCALIMIO IPOBOASAT MPH KUILSTYSHHH.

Eme omHuM cnocoOomM Hacrosmero u300peTeHHsl SBISIETCST CIOCOO  IMOJy4eHUs

NPOM3BOMHBIX OHMCAMHIOB AHKAPOOHOBBIX KHCIOT oOwei ¢opmynsl [,  BKIOYarOmMuUi

,
B3auMoJieficTBHE TUKapOOHOBOM KUCIOTHI 001elt popmyer II:

R40-C(0)-R3-C(0)-OR4,

rne R; npencrasnsier coboii rpynmy -(CH»)n-, He0Os3aTeIbHO 3aMEIIEHHYO OTHUM MU
neywmst C1-Cs ankumamu, win QeHu,

N MpencTaBisieT co0oit nenoe yrcio ot 0 1o 4,

R4 mpencrasnsier coboii Bomopox,

u amuHa odmeit gpopmysr I11:

NH»-(CH2):-Ry,

rae Ri npencrasiser coOoi S-4I€HHYIO HEHACBIIEHHYI TeTEPOLMKINYECKYIO TPYIILY,
comepxkamyro or 1 nmo 2 rerepoaToMoB, BbIOpaHHBIX w3 N w/mm S, HeoOs3aTeNbHO
KOHJIEHCUPOBAHHYIO C O-4JIEHHOW HEHACBILIEHHOW LIUKJINYECKOU IPYIIION;

IpU MOJISIPHOM cooTHoureHuu 1:2-2.5 B pactBope TeTparuapodypaHa B NMPUCYTCTBUU

KOHACHCUPYIOIIECTO arcHTa, NpeArnovYTUTCIIbHO, Kap6OHI/IJ'II[I/II/IMI/II[aSOJ'Ia.
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Hacrosimee wu3o0pereHne TakKe OTHOCHUTCS K JIEKAPCTBEHHOMY  CPENCTBY,
dapmaneBTHUECKOH KOMIO3HMLIUK, COAEPIKAIINM IPOU3BOAHbIE OHUCAMHUIOB JHUKApOOHOBBIX
kucyor obmel Gopmynsl I, U crmocoly, BKIIOYAKOIEMY BBEIEHHE MPOU3BOAHBIX OMCaMHUIOB
IUKapOOHOBBIX KHUCIOT obmieit ¢opmyssl I, ang npodunakTuku wW/unm JedeHus y 4enoBeka U
’KMBOTHBIX BUPYCHBIX 3a00JI€BaHUH, B TOM YHUCJEe 3a00I€BaHNM, BbI3BAHHBIX BUPYCOM IelaTHTa
C, Bupycom nanusuioms! uenoseka, BUY unu onkorennsiMu PHK Bupycamu, Takumu kak BUPYC
JeHKEeMHH; CepAEYHOCOCYAUCTBIX 3a00NeBaHUil, B TOM 4HCiIe 3a00JeBaHMH, BBI3BAHHBIX
KapIUOTOKCHYHOCTBIO LUTOCTATUKOB, OTJIOKEHHEM XOJIECTEPUHA, TMOBBILIEHHBIM KPOBSIHBIM
TaBJIEHUEM; 3a00NeBaHMUI, CBSI3aHHBIX c METAJI03aBUCHMBIMH peakuusIMu
CBOOOTHOPATUKAIBHOTO OKHCIICHHS, B TOM YHCJI€ TePOHTOJIOTHYECKUX 3a00JIeBaHUH, TAKHX KaK
KaTapakTa, 3a00JIeBaHUs CETUATKH, TUTMEHTALUS KOXKH, TTOCJIEACTBUSL UHCYJIBTA; aTEPOCKIEPO3;
BOCTIAJIUTENIbHBIX 3a00JIEBAaHU, TAKUX KAK OCTEOAPTPUT, PEBMATOUHBIN apTPHT;

nuabera M ero COCYIUCTBIX OCJIOXKHEHW, HeWpOJereHepaTUBHBIX 3a00JIeBaHUH, B TOM
gyucyie Oonesnu Aunbureiimepa, Oosnesnu Ilapkuncona, Bunbcona, 'eHTuHrTOHa, OOKOBOrO
aMUOTPO(HUECKOTO CKJIepO3a, MPUOHHBIX 3a00JIeBaHNUM;

OHKOJIOTUYECKUX 3a00JIEBaHMIA, 3a00JICBaHHIH, BBI3bIBAEMBIX TOKCUHAMU
MHUKPOOPTaHHU3MOB, B YaCTHOCTH, OOTYJIM3Ma WM Ta30BOH MAHTPEHHEI,

AJIKOTOJIN3MA M aJIKOTOJIBHOTO LIMPPO3a TMEUSHH, JKeJIe30M30bITOYHON aHEMHH, MO3IHEH
noppupum; OTPABICHUI CONIMHU MEPEXOIHBIX METAIIIOB.

CoenuHeHns1 HACTOALIETO U300peTEeHNsI BBOIATCS B 3P (PEKTHBHOM KOJINYECTBE, KOTOPOE
o0ecreunBaeT jKeIaeMblii TEpaneBTUYECKUI Pe3ybTaT.

Coenunenuss oOmel ¢opmyael (I) Moryr ObITb BBEAEHBI MNEPOPATBHO, MECTHO,
NApEHTEPAbHO, WHTPAHA3aJIbHO, MWHTAJSIIMOHHO U PEeKTaIbHO B BHJE CTaHJAPTHBIX
JIEKapPCTBEHHBIX (OPM, COnepiKalNUX HETOKCUUHbIE (PapMaleBTUUECKU NPHEMIIEMbIE HOCUTEIIH.
Hcnonp3yeMblii B HACTOSIIEM ONUCAHUM TEPMUH «IAPEHTEPAIbHOE BBEIEHHE» O3HAYaeT
MOJIKOKHbIE, BHYTPUBEHHbBIE, BHYTPUMBbILIEUHbIE UJIH BHYTPUTPYIHbIE HHBEKI[UN WJIH BIIMBAHMSI.

CoenuHeHUsT HACTOALIETO HW300pEeTEeHHs] MOTYT OBbITh BBEIEHBbI MALKMEHTY B 103X,
cocraBysitonux ot 0,1 mo 100 mMr/kr Beca Tejia B I€Hb, MPENMOYTUTENBHO, B 103ax OT 0,25 mo 25
MT/KT OIVH UK OoJiee pa3 B IEHb.

IIpu >TOM clenyer OTMETHTh, YTO KOHKPETHas J103a Ui KaXXJIOrO KOHKPETHOTO
nanueHTa OyeT 3aBUCETh OT MHOTHX (D)aKTOPOB, BKIJIOUAsI aKTUBHOCTh JAHHOTO HCIIOIB3YEMOTO
COEAMHEHUsI, BO3PACT, BEC TeJa, MOJ, O0IIee COCTOSHNE 3I0POBhS U PEKUM MTUTAHUS MALHECHTA,
BpeMsi U Croco0 BBEIECHUS JIEKAPCTBEHHOTO CPENICTBA, CKOPOCTh €r0 BBIBEIEHUSI U3 OPraHU3Ma,
KOHKPETHO HCIIOJIb3YeMYI0 KOMOWHAIIMIO JIEKAPCTBEHHBIX CPEINCTB, a TaKXKe TSKECTh
3a00neBaHys y JAHHOTO MHAMBHIA, ITOIBEPTraeMOro JISUEHUIO.

dapmaneBTHUECKHE KOMITO3ULMH 110 HACTOSIEMY H300PETEHUIO COZEPKAT COCTUHEHNE
obmeit popmyel (I) B komudecTse, 3(GHEKTHBHOM TSI TOCTHXKEHUS JKEJIAaeMOTro Pe3yJibTaTta, U
MOTryT ObITh BBENEHBl B BHJE CTAHAAPTHBIX JIEKAPCTBEHHBIX (OpM (Hampumep, B TBEPIOH,
MOJIyTBEPAOH WJM KUIKOH (opMe), COIep KalINX COEAMHEHUs HACTOSIIIEero H300peTeHHs B

KaueCTBE€ aKTHUBHOI'O MHIPEAUCHTA B CMECH C HOCUTCJIEM WJIN HAIIOJHUTEJIEM, MMPUTOAHBIM IJISA
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BHYTPUMBIIIEYHOTO, BHYTPUBEHHOI'O, I€POPAIbHOrO, CYOIMHIBAJIBHOTO, WHTAJSIMOHHOTO,
MHTPAHA3AJIbHOTO M HWHTPAPEKTAJIbHOIO BBENEHUS. AKTUBHBIH MHIPEIUEHT MOXET OBbITh
BKJIFOUYEH B KOMITO3UILIMIO BMECTE C OOBIMHO UCIOJIb3yEMbIMU HETOKCUYHBIMH (papMalieBTUIECKH
NPUEMJIEMBIMH HOCHTEJSIMH, NMPUTOAHBIMH IJIi U3TOTOBJIEHUS PAaCTBOPOB, TaOJETOK, MUIIIOJIb,
KaIICyJ1, Apake, SMYJIbCHUH, CyCIIeH3uil, Ma3el, reyieil 1 MoObIX IPyrux JIEKapCTBEHHBIX (OpPM.

B xauecTBe HamoJHHUTENEH MOTYT OBITh UCIIOJIB30BAHBI PA3JINYHBIE BEIECTBA, TAKUE KaK
caxapujbl, HalpuMep, INIFOKO3a, JIAKTO3a HIJIM €axapo3a, MAaHHUT I COPOMT, NMPOM3BOJHBIE
LEJUTI0NIO3bI W/uin (GochaThl Kablys, HanpuMep, TpUKanbluil Gocdar mam kucisiéi Gocdar
KaJblMs, B KA4eCTBE CBS3YIOLIEr0O KOMIIOHEHTa MOTYT OBITb HCIOJB30BAHBI, TaKUE Kak
KpaxMaJibHasi acTa, HapuUMep, KYKypPYy3HbIH, MIIEHUYHBIH, PHCOBBIN, KAPTO(EIbHbIA Kpaxmal,
JKENATHH,  TParakaHT,  METWILEUI0JI03a, THIPOKCUIPONMIMETHILEIUIIONI03a,  HATPUH
KapOOKCHUMETHIILIEIUTION03a W/ M TONMBUHIINMUPPOIHAOH. [Ipn HeoOXomumMocTu MOryT ObITh
UCTIONIb30BAHbl  PA3PBIXJIIFOINME AreHThl, TAKWe KaK BBIIEYNOMSHYThIE KpaxMaybl |
KapOOKCHUMETHIIKpaXMaJl, MOMEPEYHOCIIUTHIA MOJHMBUHUINHPPOJINIAOH, arap WIH aJbIHHOBAsS
KHCJIOTA WJIU €€ COJIb, TaKasl KaK ajbrUHAT HATPHSL.

MoryT OBITh HCHOJNB30BaHBI HeOOs3aTeNbHble JNOOABKM, TaKWe KaK areHTh,
PEryJINpYOIHe TEKy4eCTb, U CMAa3bIBAIOIIHNE AareHThl, TAaKHe KaK AMOKCHA KPEMHHS, TaJIbK,
CTEapHHOBAsl KHUCJIOTAa U €€ COJNM, TAKHE KaK CTeapaT MarHus WM CTeapaTr KaJbLHs, H/HIH
NPONHJICHT JTUKOJb.

Snpo npaske 0OBIMHO MOKPBIBAIOT CJIOEM, KOTOPBIH YCTOMYUB K AEHCTBHIO JKETYAOYHOTO
coka. [lnsa 5Toi memu MOryT OBITh MCIOJB30BAHBI KOHLIEHTPUPOBAHHbBIE PACTBOPBI CaXapHIIOB,
KOTOpbIE MOT'yT HeoOs13aTeNIbHO cozepKaTh apaBUICKYIO KaMeib, TaJIbK,
NOJUBUHUIMUPPONIUAOH, MOJMITHIEHIJIMKOIb W/WMIM JAMOKCUA THUTAHA, U  TOIXOISIIUE
OpPraHNUYeCKHe PACTBOPUTENN HIIU UX CMECH.

B xauectBe n006aBOK MOTYT OBITH TAaK)KE€ HCIIOJIB30BAHBI CTAOMIIN3ATOPBI, 3aryCTUTEINH,
KPACHUTEJIH U OTIYLIKH.

B kayecTBe Ma3eBOHl OCHOBBI MOTYT OBITb HCIIOJIb30BAHBI YIJIEBOJOPOIHBIE Ma3eBbIE
OCHOBBI, Takue Kak BazenuH Oenblii u skenteiid (Vaselinum album, Vaselinum flavum),
BasennHOBOe Macyo (Oleum Vaselini), ma3p Genast u sxunkas (Unguentum album, Unguentum
flavum), a B xadectBe no0aBOK Al MpUAaHUs OoJiee MJIOTHOH KOHCHUCTEHIUU - TaKue Kak
TBepAbId napaduH u BOCk, aOCOpPOTHUBHBIE Ma3eBbie OCHOBBI, TAKHE KaK MHIPOMIIbHBINA Ba3eIUH
(Vaselinum hydrophylicum), nanonun (Lanolinum), konbakpem (Unguentum leniens); ma3eBbie
OCHOBBI, CMBIBa€Mbl€ BOJOW, Takue Kak ruppodmibHas Ma3b (Unguentum hydrophylum);
BOJIOPACTBOPHMbBIE Ma3€Bble OCHOBBI, TaKH€ KaK MOJNMATHIIEHrNHKoNeBas Masb (Unguentum
Glycolis Polyaethyleni), 0eHTOHUTOBBIE OCHOBBI M APYTHE.

B kxauecTBe OCHOBBI /JIs1 T€JIEH MOTYT OBITh HCIOJIB30BAHBI METUJILIEIUIIOJIO3a, HATPUEBAS
CONMb  KapOOKCHMETHIIIEIUTIONO3b],  OKCHUIPONMMIILEIUIION03a,  MOJMATHJICHIJINKOIb  WJIH
MOJIUATHJIEHOKCHT, KapOOoTOJT.

B kadecTBe OCHOBBI Ul CYIIIO3UTOPUS MOTYT OBITH HCIIONB30BAHbI OCHOBBI, HE

paCcTBOpUMBIE B BOAEC, TAKHC KaK MacCJI0O KaKao, OCHOBBIL, paCTBOPUMBIE B BOAC WJIU
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CMeIINBAaeMble C BOJOW, TaKkWe KakK >KEIaTHHO-TJIULEPUHOBbIE WM MOJHITHIEHOKCUIHBIE,
KOMOWHHPOBAHHBIE OCHOBBI - MBIJIbHO-TJIHLIEPHHOBBIE.

IIpy DpPUrOTOBNEHUH CTAHAAPTHOH JIEKAPCTBEHHOW (POPMBI KOJHYECTBO AKTHBHOTO
UHTPEUEHTa, HCIOJb3YEMOr0 B KOMOMHAIIMM C HOCHUTENEM, MOXET BapbHpPOBATHCS B
3aBHCHMOCTHU OT PELIUIHEHTa, MOABEPTaIOINEerocs JICUSHHUIO, OT KOHKPETHOTO crioco0a BBEIECHUsI
JIEKapCTBEHHOT'O CPEJCTBA.

Tak, Hanpumep, NpU HMCHOJNB30BAHUU COCAMHEHMH HACTOSIIEr0 M300pETeHUs] B BHIE
PacTBOPOB JUIsl HHBEKIHI, COepKaHNe aKTUBHOTO areHTa B HUX cocTaBisieT 10 5% mo macce. B
KayecTBe pasdaBureneld MoOryT ObiThb ucmosib3oBaHbl 0,9% pacTBOp XJopuaa HaTpus,
OUCTUJUTUPOBAHHAS BOJA, PACTBOP HOBOKAaWHA JJIsi MHBEKLUH, pacTBOp PuHrepa, pactBop
TJIFOKO3BI, crieruduueckue 100aBKu i pacTBopeHus. [Ipu BBEEHHH B OPraHU3M COEIHHEHUI
HACTOSIIIEro M300peTeHus: B BUAE TAaOJIETOK M CYNIO3UTOPUEB, UX KOJHYECTBO COCTABISIET 11O
200 Mr Ha CTaHOAPTHYIO JIEKAPCTBEHHYIO (hopMmy.

JlekapcTBeHHbIe ()OPMBI HACTOSIIIETO H300PETEHUS] TOJYYalT MO0 CTaHJAPTHBIM
METOIMKaM, TaKUM Kak, HAaIpUMep, MPOLECCHl CMEUINBAHUS, TPaHyJIUPOBaHUs, (popMHpOBaHUE
apaxke, pACTBOPEHUE U JTHOPUITH3ALIHS.

JleTanbHOE OIMUCAHWE COEOUHEHUH HACTOSINErO H300peTeHMs, WX TIOJYYEeHUS U
UCCIIEIOBAHNS aKTUBHOCTH MPEACTABICHO B HIDKECIEAYIOUINX INpUMepax, MpeIHa3HAYeHHBIX
IUT WUTFOCTPALIMH MTPEANOYTHTENbHBIX BAPUAHTOB U300PETEHNUs], U HE OTPAaHUYMBAIOIINMU €0
o0BbeM.

ITpumeps! cCHHTE3a MPOU3BOAHBIX INIyTAPUMUAOB o01el Gpopmysl [

Cpeocmea u memoout

WHauBHayanbHOCTh TMOJYYEHHBIX coenuHeHui nposepstoT wmeronoM TCX  Ha
iactuHkax “Kieselgel 60 F254” (pupmbr “Merck”, T'epmanusi) B cucreme pacTBOPUTEICH:
NUPUINH-YKCYCHast Kucnora-soza (20:6:11) - cucrema A, A:stunanerar 3:1 (1), xnopopopm-
metanon 9:1 (2).

Onextpodope3 Ha Oymare (Oymara mis snextpodopesa Kongonoxckoro LBK, 120%320
mMM) mposomsiT B Oydepe ¢ pH 5,1 cocraBa nmupumuH-ykcycHasi kuciora-oga 12:10:1000 B
kamepe (150x320x150 mm) ¢ rpaguenToMm 15 B/cm B Teuenue 1,5 yaca.

XpomarorpaMMbl U 3JeKTPOPOperpaMMbl MPOSIBISIIOT XJIOP-TETPAMETHIIOCH3HIUHOBBIM
peakTUBOM U peakTuBoM [laymm.

Temnepatypy mnasienus onpenensitor Ha npudope ITTIT (3aBox mad. mpudopos, Poccus,
r. Kiiun).

Crnextpsl UK-®ypre cHumaror B Tadnerkax KBr na mpubope “Magna 750” (“Nicolet”
(CIIIA)).

Cnextpel 'H-SIMP peructpupytot Ha npubope AMX-400 (Iepmanusi), Bruker DPX-400
(T'epmanms).

Macc-CeKTpbl  BBICOKOTO — pa3pelleHus] IOJy4aroT Ha BPEMSIIPOJIETHOM  Macc-

CIIEKTPOMETPE METOIOM MATPHUKCHOMH JIa3€pHO-1eCOPOLIMOHHON HOHU3ALINH C UCTIOJIb30BAHNUEM B
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KadecTBe MaTpuubl 2,5-muruapokcudben3oitHoil kucnorel, Ha npudope Ultraflex (“Bruker”,
I'epmanus).

KX/MC-cucrema ananu3a MHOTOKOMIOHEHTHbIX cMmecel Shimadzu Analytical HPLC
SCL10Avp, macc-cniekrpometp PE SCIEX API 165 (150), (Kanana).

Ananutnueckyro obpauieHHo-(pazoryro BOXX mposonuiu Ha mpubope: xpomartorpad
HPLC Shimadzu B ycnoBusix: komonka Luna C18 (2) 100 A, 250x4,6 mm (cep.599779-23),
rpagueHT dmoupoBanus B cucreMe docdathslii OydepHsiii pactsop pH 3,0:meranon (ycnoBus
A). Ha mpubope xpomarorpad Beckman (USA) «System Gold» ¢ Y®-nerekropom (A=220 HM),
kojioHka «Gemini» C-18, 150x2,0 mm Phenomenex, moxsuxkHas (aza rpaguent B 0,05 M
docdaraom dydepe (pH 3,0) 90% MeCN B Bone, ckopocTb dirouuu 0,25 MJI/MUH, MHKEKIHUS O
10 Mk (yenosus b).

ITpumep 1

Buc-1,5-(NP-rucramunun)rmyraposas  kucnora, (N,  N'-6uc-[2-(1H-umunazon-4-
w3t |neHrananaMuy (coenunenue 11)

K 5 r (0,031 monp) numernnoBoro 3¢gupa riyrapoBoii KHCIOThI npudasisiroT 8 T (0,072
MOJIb) rucTaMuHa u HarpeBaroT mpu 170°C B teuenme 3,5-4 4 O NMpEeKpalIeHUs BbIIEICHUS
napoB MeTHJIoBOro crnupta. [IonHOTY mpoTekaHus peakuuu KOHTpoiIupyroT Meroaom TCX wmun
snektpodopesa. 3aTeM PEaKIUOHHYI0 MAacCy CYCIEHAMPYIOT B H3ONPONUIIOBOM CIIUPTE U
ocTaBisAlOT Ha 24 4 npu +4°C. IIpoayKT OTAENSIOT, NPOMBIBAIOT HU3ONPONMUJIOBBIM CIIHPTOM,
cymar. Beixon 6,8 1 (69%). Re 0,42 (1). E"49 mm. T.mut. 166-168°C. JKX/MC, uHauBUyaTbHbIN
nuk, Bpems yaepsxkusanus 0,3 mud [M+H]™=319. BOXX B ycnoBusix A, MHIMBUIyaJbHBIN KK,
Bpems ynep:kuBanus 5,58 mun. Crnektp 'H-SIMP (400,13 MI'u, IMCO-ds, 8, m.a., J/Tu): 1,70
(nenr., 2H, CH,CH:CH», J=73 Tm), 2,03 (1, 4H, CH:CH,CH>, J=7,3 T'n), 2,61 (1, 4H,
CCHCH:N, J=7,5 Tm), 3,26 (xB., 4H, CCH,CH:N, J=7,5 I'y), 6,76 (mmp.c, 2H, CCH ), 7,50 (c,
2H, NCHN.), 7,94 (mmp.T, 2H, NH ). Cnextp UK-®ypse (B Tabmuue KBr, v, cm): 1651 (v C=0
amun I), 1580 (& NH amup II), 1425 (-CH,-CO-). Haiineno, %: C 56,40, H 6,86, N 26,31.
C15H22N60». Berancieno, %: C 56,59, H 6,96, N 26,40.

IIpumep 2

Buc-1,4-(NP-rucramunmn)sarapaas KHCJIOTA,; (N,  N'-6uc-[2-(1H-umunazon-4-
wi)3Ti|OyTanauamun) (coequHeHue 3)

K 5,5 r (0,046 monb) stHTapHO# KHcaoTel npubdasisiroT 12,2 v (0,11 Monb) rucramMuHa u
HarpesatoT npu 170°C B Tteuenue 3,5-4 4 10 mpekpalleHus BblaeneHus napos Boabl. IlomHoTy
NPOTEKAHMS peakuy KOHTpoupyoT MeronoM TCX nim snextpodopesa. 3aTeM peakLHOHHYIO
Maccy cycrneHaupyroT B 50 mi BoAbl U ocTaBisiOT Ha 24 4 mpu +4°C. IIpoaykT oTAensioT,
MPOMBIBAIOT BOIOH, cymaT. Bexox 10,7 1 (76%). Re 0,51 (1). E'51 mm. T.mn. 230-231°C.
[M+H]" 304,95. Cnektp 'H-SIMP (D;0): 6, m.n.: 2,48 (c, 4H, CH»-Suc), 2,80-2,84 (1, 4H, B-
CHz-HA), 3,44-3,48 (1, 4H, 0-CH2-HA), 6,97 (c, 2H, 5-CH-Im), 7,78 (c, 2H, 2-CH-Im). Cnextp
UK-®ypbe (B Tabauue KBr, v, cm™): 1634 (v C=0 amun I), 1583 (5 NH amun II), 1429 (-CH»-
CO-). Haiineno, %: C 55,40, H 6,66, N 27,31. C14H20N6O>. Beruucneno, %: C 55,25, H 6,62, N
27,61.
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ITpumep 3

Buc-1,3-(NP-rucramunun)manososas KUCJIOTA,; (N,N'-06uc-[2-(1H-umunazon-4-
WI)3TUJI | IponaHuamMun) (CoennHeHue 2)

K 6,4 r (0,039 monb) nusTrioBoro 3¢upa MajaoHoBoil kucnotsl npudasisiot 9,0 r (0,081
MOJIb) TUCTaMUHA W HarpesaroT npu 170°C B TeueHue 2,5-3 4 10 MpeKpaleHUs] BbIIEICHHUS
napoB 3TUjoBOro cnupta. IloaHOTY mporekaHust peakuuu koHTponupyroT MerogoM TCX wmnum
snekrpodopesa. 3aTeM peakIHOHHYI0 MacCy CYCHeHIUpPYIOT B 20 MJT BOABI M OCTABJISIIOT Ha 72 4
npu +4°C. IIpoayKT OTAENSIOT, MPOMBIBAIOT M3OMPOIMWIOBBIM CIIUPTOM, cymmar. Bexox 5,0 r
(44%). R¢ 0,41 (1). E'57 mm. T.nn. 187-188°C. Cnektp 'H-AMP (D>0): 8, m.a.: 2,74-2,78 (T,
4H, B-CHz-HA), 3,15 (¢, 2H, CHz-Mal), 3,41-3,44 (T, 4H, a-CHz-HA), 6,78 (c, 2H, 5-CH-Im),
7,66 (c, 2H, 2-CH-Im). Cnextp UK-@ypbe (B Tabnuie KBr, v, cm™): 1643 (v C=0 amun I), 1574
(6 NH amup II), 1426 (-CH»-CO-). Haiineno, %: C 53,24, H 6,51, N 28,56. C13H1sNsOx.
Boraucneno, %: C 53,78, H 6,25, N 28,95.

ITpumep 4

Buc-1,2-(NP-rucramunmn)masenesas KUCJIOTA,; (N,N'-6uc-[2-(1H-ummunazon-4-
WI)3TII 3 TaHauamMun) (coenuHenwe 1)

K pacteopy 7,3 r (0,05 Moap) musTwioBOro 3¢upa IaBEIeBOM KHUCIOTHI B 35 MII
n3o0amMmioBoro crmpra npudasisitor 12,2 (0,11 Monp) rucTaMrHa M KUISTIT B TeUeHHe 4 .
ITonHOTY TmpOTEKaHUsT peakuuu KOHTposnupyroT MeromoM TCX wumm  saexktpodopesa.
PeakiyonHyo cmech ocTaBsitoT Ha 16 4 mpu +4°C. Ocafok OTAENSIOT, MPOMBIBAIOT
M30MPOIMIIOBBIM CriupToM, cymmar. Boixox 10 r (72%). Re 0,55 (1). E™55 mm. T.rut. 235-236°C.
Crnextp "H-SIMP (JIMCO): §, m.x.: 2,66-2,72 (1, 4H, B-CH2-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). Cnextp UK-®ypre (B
tabmune KBr, v, cm): 1651 (v C=0 amun I), 1566 (8 NH amun II), 1425 (-CH,-CO-). Haiineno,
%: C 52,24, H5,51, N 29,97. C12H16N6O2. Beruucneno, %: C 52,17, H 5,84, N 30,42.

IIpumep 5

Buc-1,3-(NP-rucramunmn)msodranesas kucnora (coemunenue 6)

B 30 mu1 mumerundopamuaa pacteopstot S r (30 Mmoub) n3o¢TaneBoit KUCIOTe U 7,93 T
(69 mmonp) N-ruapokcucykumHumuna. K mojgydeHHOMY pacTBOpy, oxyaxkaeHHomy no S5°C,
npUOABISIOT OXJIAXKIEHHbIH pacTBop 14,24 1 (69 mmonb) N, N’ -IHLUKIOreKCHIKapOOUUMHIA
B 10 mu gumernndopaMuaa, peakMOHHYID CMECh OCTaBISIFOT Ha HOYb mpu 5°C. MoueBuHy
OTAEJSAIOT, MPOMBIBAOT 15 M auMermndopmamuna u cymar. Mexons U3 Macchl MOJNYyYEHHOH
MOYEBHHBI, BbIXOA peakuuu cuuTaroT paBHbIM 80%. PactBop N-ruapOKCHCYKIMHUMHIHOTO
nm3dupa n30(TaneBoi KUCIOThHI OXJaKAaT 10 5°C, mocie 4ero Kk HeMy MOPLHUSMHU MPUITHBAIOT
pacmias 6,84 r (61,6 MMOJIb) THCTaMHHA. PEaKIIMOHHYIO CMECH OCTABJISIFOT Ha 2 4. PacTBOpUTENH
yaanstoT B Bakyyme. OCTaTOK, MPEACTABISIOMNN COOOM KEeNToe Maciio, pacTBOPSIOT B 120 M
BOZIBI U IPOMYCKAOT uepe3 KoJoHKy ¢ Amberlite IRA-96 (27x115). @pakuuu, conepskamue
NPOAYKT, OOBEAMHSAIOT. BhIMaBiine KpUCTAJUIbI LENEBOro MPOAYKTa OTAENA0T. Ilomy4deHHbIH
TEXHUYECKUN MPOAYKT MEPEKPUCTATUIM3OBBIBAIOT U3 cMecH 35 mul usonpomnaxHona ¢ 10 mu BoabL.

Kpucramnsl npoaykra GuiIbTPyrOT, IPpOMbIBat0T Boaol (3x30 M) u uzonponaHoaoM (2x13 mi),
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cymar. [Tony4aroT nieneBoii mpoaykT B Buae Oenbix kpuctajuioB. Bexon 1,55 r (18%, cunras Ha
ructamut, unu 14% - na uzodranesyro kucaory). Re 0,42 (1). T.rut. 218-219°C. E'40 mm. Macc-
cnektp: [M+1]"353. Cnextp "H-IMP: (300 MI'y, AIMCO-ds): §, m.1.: 2,74-2.79 (T, 4H, B-CH>-
Ha), 3,46-3,52 (1, 4H, a-CHz-Ha), 6,81 (c, 2H, 5-CH-Im), 7,52-7,56 (M, 3H, ArH+2-CH-Im),
7,92-7,95 (n, 2H, ArH), 8,28 (c, 1H, ArH), 8,65 (mwup.c, 2H, -C(O)-NH-), 11,80 (mup.c, 2H, -
NH-). BOXX B ycnosusix b, nuHnuBuayanpHblii Uk, Bpemst Bbixoza 12,5 MuH.

ITpumep 6

Buc-1,5-(NP-rucramunun)rmyraposas KHCIIOTA, (N,N'-6uc-[2-(1H-umunazon-4-
)3T |neHTanaunaMun) (coenuuenne 11)

K pacteopy 13,2 r (0,10 momp) riyrapoBoil KuUCIOTBI B 50 MJI MeTaHOJAa TpH
OXJIKIEHUH U TnepememuBanuu nopimsamu nobasisiror 8 mu PCls. Pacteoputens u3
PEaKLMOHHON CMECH YAAIAIT B BakyyMme. lIony4deHHBI OCTaTOK MEpPEroHsI0T B BaKyyMe.
IMonyuarot 14,7 r (92%) numernnoBoro 3¢upa riyTapoBoi Kuciotsl ¢ T.kumn. 110-112°C.

K 20 Mn u30nponuioBoro CnupTa NPUIUBAKOT 7,5 MII TMAPA3SUHTUIPATA, HATPEBAIOT 110
KHTIEHHST ¥ 10 KarusiM 100asiisiroT 8 r (0,05 Monb) AMMETHIIOBOTO 3(upa IrIIyTapoBO KUCIIOTHI,
PEaKLMOHHYI0 cMeCh OCTaBysIIOT npu +20°C Ha 16 4. Bemasmmii B 0Ca0K MPOAYKT OTAEIISIOT,
npoMbIBAIOT m3omponmioBeiM criuproM. Cymar. Ilomyuator 7,3 r (91%) nurunpasuna
IJIyTapoBOH KUCIOTHI ¢ T.m1. 210-212°C.

K pactBopy 1,61 r (0,010 Monb) nurnapasuaa riyTapoBoil KUCIOTHI B cMecu 20 T ibaa ¢
2,5 mn comstHOH KHCHOThI W 10 MJI TIpeaBapUTENbHO OXJAKAEHHOro xJyopodopma mnpu
nepememuBaHuu nopuusiMu  npudasnsror 1,45 r (0,021 monb) Hutputa Hatpus. Croi
xjopodopma otmensiroT, mpombiBatoT 10 mu oxnaxxaeHHol no +4°C BOAbl U NPUIMBAIOT K
OXJIaXKIeHHOMY pacTBopy 2,6 r (0,023 monb) rucramMuHa B 5 MJ U30mponaHosa. PeakinoHHy0
cMmech ocTaBiisiOT npu +20°C Ha 2 4, 3aTeM pacTBOPUTENb YAAIAIOT B BakyyMme. IlomydeHHbIi
OCTaTOK pacTBOPsOT B 20 MJI BOABI M IMPOMYCKAIOT 4epe3 KOJIOHKY ¢ 50 MJI MOHOOOMEHHOM
cmosibl KY-2-20 B H™-popme. Cmony mnpombiaroT 0,5%-HbIM pacTBOPOM aMMHaka, cobupas
(b pakuuu NPOAYKTa, HE COAEPIKALIETO TMCTAMHUH. DJI0aThl OObEANHSIOT, PACTBOPUTENb YAAJSIFOT
B BaKyyMe, IMOJIYYEHHBIM OCTATOK NEPEKPUCTAJUIU30BBIBAIOT M3 2 MJI M3ONPONAHONA, CyLIaT.
Ionyuaror 1,8 r (55%). Re 0,42 (1). E*49 mm. T.1. 166-168°C. Cnextp 'H-SIMP (D20): §, m.x.:
1,73-1,78 (m, 2H, B-CH»-Glt), 2,10-2,15 (1, 4H, a-CH,-Glt), 2,78-2,82 (T, 4H, B-CH2-HA), 3,43-
3,48 (1, 4H, a-CH»-HA), 6,94 (c, 2H, 5-CH-Im), 7,69 (c, 2H, 2-CH-Im). Cnextp UK-®ypre (B
tabmuue KBr, v, cm™): 1651 (v C=0 amun I), 1580 (8§ NH amun II), 1425 (-CH>-CO-). Haiineno,
%: C 56,40, H 6,86, N 26,31. C1sH22NsO;. Beruucneno, %: C 56,59, H 6,96, N 26,40.

ITpumep 7

Buc-1,5-(NP-rucramunmn)agunuaoBast KUCJIOTA,; (N,N'-6uc-[2-(1H-umunazon-4-
)3Tl |rekcanauamun) (coennHenue 12)

K pacrBopy 7,40 r (0,05 Monb) amumuHOBONM KHUCJIOTBI B 25 MIJI METaHOJA TMpH
OXJIAKIEHUH MO KammsM nodaBsior 4 M Tpexxusopucroro (ocdopa. PactBoputens wu3
PEaKLMOHHON CMeCH YIAJSIIOT B BaKyyMe, IMOJYYEeHHbI OCTaTOK IEPErOHSIIOT B BaKyyMe.

Ionyuarot 7,5 1 (86%) numeTnnoBoro 3¢gupa aqunuHoBoN KUCHoThl, T.kum. 115-117°C.



19

K cmecn 20 M u30mpOonponmiIoBOro CUpTa U 5 MJ MMAPA3HHTHApATA, HArPETOU A0
KUINEHNsT, N0 KamsM npubasmstor 7,5 v (0,04 Momp) numernnoBoro sgupa agunuHOBON
KHMCJIOTBI, PEaKLIMOHHYIO CMeChb OCTaBJLsitOT npu +20° Ha 16 4. Bemmasmuii B 0CaAoK MNPOAYKT
OTAEJSAIOT, MPOMBIBAIOT U30MPOMMIIOBBIM criupToM, cymar. Ilonygarot 6,2 r (83%) nurunpasuna
aIMITUHOBOM KUCJIOTHI ¢ T.ILL. 182-182,5°C.

K pactBopy 2,2 r (0,013 Momp) auruapasuaa aqunuHOBOW KHCIOTHI B cMecH 30 T Jibaa ¢
3 MJI COJSTHOM KHMCJIOTHI M 15 MIT OXJTaXKIEHHOTo XJI0podopMa IpH nepeMenIHBaHUH TOCTETIEHHO
nopuusimu nipucbinatrot 1,8 r (0,026 monp) mHutputa Hatpus. Cnoi xjopodopma OTAEISIOT,
npoMbiBatoT 10 M oxnaxaeHHO# 10 +4°C BOABI U NPUIHBAIOT K OXJIAXKACHHOMY PacTBOpY 3 T
(0,027 Monb) rucramuHa B 8 MJT U30MponaHona. [ToNMHOTY npoTekaHusi peakiuu KOHTPOIHUPYIOT
meronoM TCX uu snextpodopesa. PeakunorHyro cMech ocTaBisifoT Ha 24 4 nipu +4°C, ocanok
OTIEJISAIOT, MPOMBIBAKOT M30MPONUIIOBBIM CIIMPTOM, MNEPEKPUCTAIUNIM30BBIBAIOT U3 BOIBI, CyLIaT.
Ionyuaror 2,8 T (65%). Re 0,48 (1). E45 mm. T.mn. 184-186°C. [M+H]" 332,92. Cnektp 'H-
SMP (D20O): §, m.a.: 1,37-1,41 (m, 4H, B-CH»-Adip), 2,11-2,15 (m, 4H, a-CHz-Adip), 2,74-2,78
(T, 4H, B-CH>-HA), 3,40-3,44 (T, 4H, a-CH;-HA), 6,88 (c, 2H, 5-CH-Im), 7,63 (c, 2H, 2-CH-
Im). Cnextp UK-®ypre (B Tabmuue KBr, v, cm™): 1646 (v C=0 amup I), 1581 (§ NH amup II),
1425 (-CH,-CO-). Haiineno, %: C 57,45, H 7,15, N 24,97. CisH24NsO>. Bruucneno, %: C
57,81, H 7,28, N 25,28.

B cooTBeTcTBUM C BBIIEYKA3aHHON METOAUKON MOJIYYEHBI CIEAYIOIINE COEAUHEHNUS:

Howmep

CrpykrypHas popmyna PU3UKO-XUMUYECKHUE TaHHBIE
COEAUHEHHUs

Macc-crekTp: [M+1]7=353.
B2XX: B YCJIOBUSIX b,
MHIMBHYaJIbHBIA TUK, BpeMsl
Boixoma 16,1 mun. Cnextp 'H-
AMP (400 MTI'u, IMCO-ds): 9,

Ne, NH NH s, |ma: 1,63-1,75 (2H, wm, CHa),
Coenmertiie § <\/\sp/ m A}\}/j 1,96-2,11 (4H, T, J=7,46, 2CH),
3,06-3,16 (4H, T, J=6,97, CH),
335-3,46 (4H, mn, JI1=661,
12=6,11, CHy), 7,66-7,74 (2H, n,
J=3,18, Ar), 7,66-7,74 (2H, n,
J=3,18, Ar), 7,9-8,0 (2H, m, NH).
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KX/MC, wHIUBUOYaTbHBIA IHK,
Bpemsi yaepxkusaHus 0,3 MuH
[M+H]™=319. BDXX B ycioBusix
A, MHOUBHUIyaJIbHBIA MUK, BPEMs
ynepxuBaHust 4,12 muH. Crniextp

H 'H-IMP (400,13 MT'n, JIMCO-
lC(;)eI_[I/IHeHI/Ie @T\/NHMNH\/\ETQ ds, 0, m.11., J/T): 1,69 (menr., 2H,
CH,CH:CH», J=7,3 Tn), 2,01 (T,
4H, CH:CHCH», J=7,3 T'm), 2,73
(t, 4H, CCHCH:N, J=7,5 T'm),
3,31 (xB., 4H, CCH2CH:N, J=7,5
I'm), 6,87 (¢, 4H, CHN_), 8,00
(mup.T, 2H, NH ).

ITpumep 8

Buc-1,4-(NP-rucramunmn)snTapHas KUCJIOTA,; (N,  N'-6mc-[2-(1H-umunazon-4-
wi)>Ti|OyTanauamun) (coequHeHue 3)

K pactBopy 0,10 r (0,9 MMounb) rucramMuHa B 3 MJI H30MPOIIIIOBOIO CIIMPTA MPHOABJISIIOT
0,15 r (0,78 MMONb) CYKIMHUMHIOTUCTAMHUHA M HArpeBalOT O KHUIIEHUs B Te4eHue 2,5-3 |.
ITonHoTy mpoTekaHusi peakuuu KoHTponupyroT MmeronoM TCX wnm snekrpodopesa. 3arem
PEAKLMOHHYI0 MACCy OXJIAKAAIOT A0 KOMHATHOH TeMIepaTypbl U OCTaBIsAOT Ha 26 4 npu +4°C.
IIpoayKT OTHENSIIOT, MPOMBIBAIOT M3OINPONIIIOBBIM cupToM, cymar. Beixox 0,20 r (81%). Re
0,44 (1). E*51 mm. T.1. 231°C. [M]" 304,12. Cnextp 'H-SIMP (D20): §, m.1.: 2,48 (c, 4H, CH»-
Suc), 2,80-2,84 (1, 4H, B-CHz-HA), 3,44-3,48 (1, 4H, a-CHz-HA), 6,97 (c, 2H, 5-CH-Im), 7,78
(c, 2H, 2-CH-Im). Cnextp UK-®ypre (B Tabmune KBr, v, cm™): 1634 (v C=0 amun I), 1583 (5
NH amupn II), 1429 (-CH»-CO-). Hatineno, %: C 6,57, N 27,18. C14H20NsO>. Boaucneno, %: C
55,25, H6,62, N 27,61.

ITpumep 9

buc-1,5-(N-strunamuno-2-06en3umunazommin)rnyraposas  kuciora;, (N, N'-6umc-[2-(1H-
OEeH3MMUIA301-2-1JT)3THIT | IeHTaHIuaMu ) (CoeaAnHeHue 7)

K pacreBopy 8 r (0,06 ™momp) riyrapoBoii kucinorel B S00Mi  Ge3BOAHOTO
teTparuapodypana npudasnsoT 23,4 1 (0,145 Moip) KapOOHHIAUMMHUIA30I1a, TIEPEMELTHBAIOT 2
4. 3aTeM K peakunoHHOH cmecHu nobasisroT 21,6 r (0,133 Monb) O€H3MMUAA30IIIT STHIAMHUH.
ITony4eHHblil pacTBOp MepeMELIMBAIOT 34 U OCTABJSAIOT MPU KOMHATHON TemnepaTtype. Ocanok
MPOAYKTa OTAEINSIOT, MPOMBIBAIOT BonoH, cymar. [lomyuaror 21 1 (82,9%). Rr 0,21 (2). T.m.
170-170,5°C. [M+1]" 419. Cnektp 'H-AMP (JIMCO): §, m.1.: 1,61-1,76 (m, 2H, CH>), 1,95-2,07
(T, 2H, CHy), 2,9-3,0 (1, 4H, 2CH>), 3,45-3,55 (xB., 4H, 2CH3), 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). BOXX B ycnoBusx b,

VHJUBUAYAJIbHBIN MUK, BpeMs BbIX0Aa 26,6 MUH.
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B cooTrBeTcTBHM C BBIIEYKA3aHHOW METOAUKOMN MOJIy4€HBI CIAEAYIOINE COEAUHEHUS

Howmep
Crpykrypnast popmyna PU3UKO-XUMUYECKHUE TaAHHBIE
COCIUHCHHA

Macc-crekTp: [M+1]"=453.
Crextp 'H-SIMP: (400 MI,
JIMCO-ds): 6, mpu.: 1,65-1,77
(H, M, CH), 2,021 (2H, T,
J=746, CHy), 3,16-3,26 (4H, T,
J=6,97, 2CH,), 3,45-3,56 (4H, k8.,
Coenunenne N~ N J1=6,48, J2=5.87, 2CH,), 7,35-

9 O:S,/\/ m \/T\@ 7.44 (1H, M, A1), 7,44-7,52 (1H,
M, Ar), 7,9-7.96 (2H, 1, Ar,
J=7,82), 7,9 6-8,02 (2H, T, NH,
J=5,5), 8,02-8,07 (2H, 1, Ar,
J=7,82). BOXX B ycnosusix b,
UHIUBHAYAJIbHBI  MHK

BpeMs

2

BbIxOj1a 18,7 MuH.

HccnenoBanue xeaaTupyomeld CnocoOOHOCTH OMUCHIBAEMBIX COSTUHEHUN

[Ipennaraembie coemuHeHust oOmel ¢opmynasl [, kak mokasanu JajgbHEHIIne

)
UCCIIeIOBaHMsA, OOJNAAIOT CHOCOOHOCTBIO K KOMILIEKCOOOPA30BAHUIO MJIM XEJNATHPOBAHMIO
HUOHOB MeTa/uioB. OHU UMEIOT HECKOJBbKO (DYHKLHMOHAJIBHBIX TPYII, CIOCOOHBIX BBICTYIATh B
pPOJIM OHOPOB 3JIEKTPOHOB IMPH KOMIUIEKCOOOpPA30BaHUM, HAMpUMep, KapOOKCHIIbHASI TPYIINa,
UMHI0-, aMHUOTPYIIIIbI, ¥ MPEICTABIISIOT COOON JTUraH/bl, CrieHU(UUIEeCKH B3aUMOEHCTBYOIINE
C MOHAMH METAJJIOB, HATIPUMEDP, C MOHAMU ITUHKA, MEH, JKeJie3a, KaJIbLHs, MarHHsl.

BakHO! XapaKTepUCTUKON CMOCOOHOCTH JIMTaHAa K KOMILIEKCOOOPA30BAHUIO SIBJISIFOTCSI
KOHCTAHTBI quccouuanuu (pkn) UCCIENyEeMbIX COETUHEHMI B BOMHOM pacTBope. Benmuuunsbl pkn
OTPENENSIOT, HUCIONb3ysl METON TMOTEHIIMOMETPUUECKOTO TUTPOBAHUS. PacdeT KOHCTaHT
OUCCOLMAIY TIPOBOAAT corjiacHo Metony IlIBapuendaxa [[punbepr A A., "BeeneHue B XUMHIO
KOMILIEKCHBIX coequHenuit”, u3n.4-e, ucrp., JI., Xumus, 1971].

Memoowsr pH-nomenyuomempuuecko2o mumposansi

TutpoBaHue MPOBOIUIIOCH HA YCTAHOBKE C MCIOJIb30BAHHEM HOHOMEpa JIabopaTopHOTro
tuma W 120.1. Co3pmaHHas rambpBaHWYeCKas s4YelKa COCTOsJIa M3 JBYX 3JIEKTPOIOB:
WHANKATOPHOTO CTEKJSIHHOTO U XJIOPCepeOpsSHOTO 3JeKTpona cpaBHeHUs. 3HaudeHuss pH
ONPEAENSUIUCH C TOYHOCTBIO +0,2.

Hcxomubie 0,05 M pacTBOPHI CONEll HOHOB METAOB M*™ rOTOBHMJIM U3 HUTPATOB IIMHKA
(Zn(NO3)2-6H,0), xanbuus (Ca(NOs3)2-4H20), cynsdara menu (CuSO4-5SH>0), xnopuna maraus
(MgCly-6H20) u conmu Mopa ((NH4)2Fe(SO4)2-6H>0). CtangapTu3zaluio HCXOIHBIX PaCTBOPOB
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coneii M?" NpoM3BOAMIM METONAMH KOMILIEKCOHOMETPUYECKOTO THUTPOBAHHS C TPHUIOHOM b
(Mz+:Zn2+
denanTtponuna (M*=Fe*").

, Cu*, Mg*, Ca*), cmektpoporomerpuuecku npu 490 HM C MOMOLIBIO O-

TunuuHas MeToAauKa ONpeAeNeHus] CTYNEHYaThIX KOHCTAHT KHUCJIOTHOM IHUCCOLMALIMU
(k1, . . ., kn) pH-mMeTpuueckum TurpoBHueM 1o merony IlIBaprentaxa

Hasecky uccienyemoro coenunenus (3-10 mosn) pacteopsinu B 15,0 Ma 0,5 M BogHOTO
pactBopa KNOs. ITonydennsiii 0,02 M pacTBop npu HHTEHCUBHOM ME€PEMELINBAHUN TUTPOBAIIN
0,05 M BogubiM pactBopoM NaOH wnu HCl. ®@ukcupoBaiu B KaXKIOW TOYKE THTPOBAHUS
komuvectBo (V, mit) uspacxonosanHoro Turpanta u pH pacropa. Illar TUTpOBaHHS COCTABJISI
0,5 mn, BOJMM3U TOYKU 3KBUBAJEHTHOCTH - 0,2 M. TuTpoBaHue MPOBOAWIM 1O 3Ha4YeHwi pH
pactBopa 11,0-11,5. ITo kpuBoii Turposanust pH=f(a) onpenensiim coOOTBETCTBYOLIEE 3HAUECHUIO
a=0,5 w/mm a=1,5 3Hauenne pH pacTBOpa, a - KOJINYECTBO NMPUOABIIEHHBIX T-3KBHUBAJIECHTOB
TUTpaHTa B NiepecyeTe Ha | MOJIb TUTPYEMOTO BEleCTBa.

PesynbraTel ompeneneHuss KOHCTAHT KHUCJIOTHOW nucconumanmu [pka] mo wmerony
[TBaprienbaxa ucciaenyeMbIX COENMHEHHH MPEACTaBIIeHbI B Tabmme 3.
Tabauna 3

3Ha4yeHus pk uccienyeMbIx coelHHEeHHI B BOJHOM PacTBOpPe, PACCYUTAHHBIE M0 METOAY

HIsapuenbaxa (C 0,02 M, nonnas cuja pacrsopa 0,5 (KNO3), 22°C)

Howmep coenunenus pki pka
2 7110 1127@
3 6,88 1127@
11 7,16 M 11,80®
12 7,13 M 11,95®

() _ rurposanue BonHbM 0,05 M pactsopom HCI.

@ _ rurposanue onHbM 0,05 M pactsopom NaOH.

C y4eToM TakMxX mapaMeTpoB, KaK KOJIMYECTBO UCCIENYyEeMOro BEIleCTBa, HEOOXOIUMOro
IUIs1 TIOTEHLHOMETPUUYECKOro TUTPOBAaHUs, METOAMKA €ro INpPOBEIAEHHs U pacyeTa KOHCTAHT,
HanOoJyiee TOAXONAIIMM, HWH(POPMATUBHBIM W TPOCTBIM  SIBJIIETCS  MeTox  beeppyma
[["anaktnonos, M.A. UYuctsakos, B.I. CesactbsHoB u nap., "CryneHuaTble KOHCTAHTbI
YCTOMYMBOCTH KOMIUIEKCOB 35ieMeHTOB III b rpynmbl M naHTaHOMOOB C aUETUIALIETOHOM B
BOJHOM PacTBOPE U MPOU3BEICHUS PACTBOPUMOCTH MX TpuaueruinaneroHaros”, XK. ®uz. Xum.,
2004, 1. 78, Ne9, c. 1596-1604].

Meron  OCHOBBIBa€TCA  HA  MPEACTABIEHMH O  CTYNEHYaTOCTHM  MpoLecca
KoMIuieKcooOpa3oBanusi. [ 1aBHBIM monyiueHneM mMerona beeppyma siBisieTcsl MpeanooKeHne
00  oOpa3oBaHMM  TOJBKO  MOHOSIIEPHBIX  KOMIUIEKCOB.  (CXeMaTHUeCKH  IMPOLECC
KOMIUTIEKCOOOpa30BaHUsI MOXKHO OMHUCATh CAETYIOIINM 00pa3oMm:

M+L<—ML K;=[ML]/[M][L]



23

MLy 1+L>MLy Ky=[ML4y)/[MLua][L]

Cornacno merony breppyma uccienyemoe CO€AMHEHHE TUTPYETCsl BaXIbl PaCTBOPOM
NaOH: B orcyTcTBHE M B IMPHUCYTCTBUM MOHA MeTajula. TUTpoBaHHE NMPOBOASAT IPU BBICOKOMH
NOCTOSIHHOW KOHIIEHTpAaLUUU HHAU(PPEPEHTHOrO 3JEKTPONINTa, 00ecreunBaroIeil MOCTOSHHYIO
MOHHYIO CHJIy PacTBOpaA.

Jnia 5TuUX 1Henell NPUMEHSIOT XOPOIIO PacTBOPUMBIE COJIM, HAIPUMEP, HUTPAT Kajus.
DKCNEePUMEHTAIBHO HAXOAAT KOHLIEHTPALMOHHBIE CTyIIeHYaThle KOHCTaHThI ycToiunBocTy (Kn).
Kpome TOro, Bo3mMoxxHO mnosyueHne MHGOpMAaLMU O cOCcTaBe OOpa3yIIMXCs KOMIUIEKCOB, a
UMEHHO - MAKCHMaJIbHO BO3MOJKHOM YHCJIE TPUCOESTUHAEMbIX JTUTAaHIO0B (1).

Tunuynas MeToauka ONpeAeseHus] CTYNEHYAThIX KOHCTAHT YCTONYMBOCTH KOMILUIEKCOB

pH-MeTpuueckum TUTpOBaHKUEM MO MeTOY bheppyma
Hasecky uccienyemoro coenunenus (3-107 monb) pactsopsiau B 14,0 M 0,5 M BoaHOro

pacteopa KNOs. Ilpu UHTEHCUBHOM TepeMernusanuu nobasisau 1,0 ma (5-10 mons) 0,05 M
BOIHOrO pactBopa comu M*". HccnemoBanmu cuctembl ¢ cooTHomenuem M k L 1:6.
®dukcuposanu 3HaueHus pH pacTBopa npu COBMECTHOM IIPUCYTCTBUM JIUTaHa U HOHOB MeTallla
B pactBope. Turposanue cmecu ocymectsisin 0,05 M Bogubim pactBopoMm NaOH B mupokom
unrepBasne pH (mo 3mawennit pH 11,0-11,5). @uxcupoBann B KakaoW TOYKE THTPOBAHUS
KOJINYECTBO M3pacxomoBaHHOro TutpanTta (Vaaon, M) 1 pH pactBopa. B MmomeHT oOpa3oBanus
ocajKa, TIOMYTHEHHsI PacTBOpa WJIM H3MEHEHHs ero OKpacku (ukcupoBanu 3HaueHHe pH,
xapakTep u3MeHeHus1 1 ooveM pactBopa NaOH, momeninero Ha turposanue. Ilar TutpoBanus
pasen 0,25 mut. ITo kpuBoii Breppyma # =f(pA) mpu KaxI0M MOJY-LEIOYUCICHHOM 3HAYEHHN
¢yHnkunu obpasosanus # =n-0,5 onpenesnsuti 1gKn.

B mnacrosmee Bpemsa Meron beeppymMa 4acto npuUMEHsAETCA Ul U3Y4YEHUS
KOMIUIEKCOOOpa30oBaHus. DTOT METOX NpefyCMaTPUBAET ONIpenesieHHe ABYX IapaMeTpoB -
KOHLIEHTPALUK CBOOOIHOTO JIMTaHa B PABHOBECHBIX ycioBUsX - [L7] u pyHkum obpasoBanus

H , TpeACTaBILIIONIEeH COOOH cpemHee YnCIO JIMTaHAOB, BXOMIIINX B KOMIUIEKC. Tak, B 000
MOMEHT THTPOBAHUS, HCIOJNb3Ysl SKCIIEPUMEHTAJIbHbIE NaHHbIE, MOXHO paccumtath [L7] (a
umenno, -lg[L]=pA) u no ypaBuenuto (1) - # . Korma nuraHg HUMeeT HECKOJIBKO
OUCCOLMUPYIOIMX rpymm, TO B ypaBHeHUH (1) KL cOOTBETCTByeT 3HAUYEHHIO KOHCTAHTBI
IUCCOLMALINY, UMEFOIel HanOobInee 3HaueHne pk.

U3 nocrpoenHoit kpuBoit breppyma (kpuBoit obpasosanusi) # =f(pA) no ypaBHeHuro (2)
IPH KaXKIOM TOJy-LEOYUCICHHOM 3HaueHnu (QyHKuuu obpasopanust # =n-0,5 Haxomar Ki.
Taxum oOpa3om, cTymeH4arass KOHCTaHTa yCTOHUMBOCTU OyJeT paBHAa OOpaTHOHN KOHLIEHTpPALUU

cBoOoaHoro jgurasga B Touke 7 =n-0,5. CooTrBeTCcTBEHHO, YeM Ooublie 3HaueHue Ky, Tem Oosee

YCTOHYMBBIM SIBJISIETCS] KOMIUIEKCHOE COeAMHEHUE (Xenar).
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e —[L7] _ (107PH + K1)~ €O - VAR K| -y

S 107 PH - et L
1
Kyern = E (2)

rme L™ u CMZ* - o0mMEe KOHIEHTpauMd TPUCYTCTBYIOIIMX B PACTBOPE JIUTaHAA H

MeETaJljIa, MOJIb/ I,

[L°] - koHLIeHTpaLust CBOOOTHBIX HOHOB JIMTAHJA, MOJIb/JT;

KL - kOHCTaHTa KUCJIOTHOM AUCCOLMALIMY JINTaH/a,
Vguﬁa&m ¢
NaOH - oOwem pactBopa NaOH ( CNaow | MOJIb/J1) B JIFOOOW MOMEHT THUTPOBAHUS,

noGaBeHHBIN K TUTpyeMoit cMecu M”" u L, 1;

nr, M2* - xonuuecTso BewmecTsa uranaa u conn M** B THTPYEMOM pPacTBOpe, MOJb.

Haiinennrsie mo merony beeppyma 3Hauenuss 1gKi mms KOMIUIEKCOB HCCIENyeMbIX
COEMHEHUI ¢ MOHAMHU JIByXBAJIEHTHBIX METAJUIOB, MpencTaBjeHbl B Tabmuuax 4, 5. Beibop
cootHomenus M*" k L, paBHoro 1:6, 0OyCIOBNEH HaIM4YMEM AHHBIX O MAaKCHMAJbHO
BO3MOXKHOM KkoopauHauuoHHoOM uucie st Zn(Il) u Fe(Il), pasHom mectu, u ansa Cu(ll) -
paBHoMm ueteipeM [Claudia A. Blindauer, M. Tahir Razi, Simon Parsons, Peter J. Sadler,
Polyhedron, 2006, v. 25, p. 513-520].

Taoauua 4
IlepBasi KOHCTAHTA YCTOHYHBOCTH KOMILTEKCOB cocTaBa 1:1 nccjienyemMbIx coeqHHEHHUH ¢

HOHAMM ABYXBAJIEHTHbIX MeTa/10B - 1gKi, HalinenHble mo MeTtoay breppyma (BoaHbIi

pacreop, CL=0,02 M, coorHomenune M*" k L 1:6, uonnas cuaa 0,5 (KNO3), 22°C)

Howmep IlepBasi KOHCTaHTa yCTOMYMBOCTH KOMILIEKCOB cocTaBa 1:1 uccnenyembix
coenu COEIMHEHUI C MIOHAMH JIBYXBaJIEHTHBIX MeTaJUIOB - 1gK
HEHUs Zn(II) Cu(ID) 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 n <0,5

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

Tadauua S

CryneHuaTble KOHCTAHTHI YCTOHYHBOCTH KOMILTIEKCOB cocTaBa 1:1 uccieayemMbix
COeAMHEeHHU ¢ HOHAMH IIMHKA, HallleHHbIe o MeToay breppyma (BoaHblil pacTBop,

C1L=0,02 M, coorHomenne M*" k L 1:6, nonnasi cuna pacrsopa 0,5 (KNO3), 22°C)
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CryneHuaTble KOHCTaHTbl YCTOMUYHNBOCTH KOMITJIEKCOB cocTaBa 1:1
Howmep UCCIIENlyEMbIX COEAMHEHUI ¢ MOHAMH LINHKA

COCINHCHHA IlepBas kOHCTaHTa Bropas xoHcTaHTa Tperbs kOHCTaHTa
ycroiuusocty, 1gK1 ycroitunBocty, 1gKa ycroiuuocty, 1gK3

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 0Opa3om, MpoBENEHHBIE HCCIEAOBAHUS TOKA3AJIH, YTO HCIIBITAHHBIE COSTUHEHHS -
NPOM3BONIHBIE  OHMCaMHIOB IMKapOOHOBBIX KHCJIOT, ABISOTCS 3 (EKTUBHBIMU
KOMILIEKCOOOpa30BaTeNsiMy, il OOJNBIIMHCTBA W3 KOTOPBIX HAl/eHbl BBICOKHE 3HAYCHUS
1gK1>5 mo OTHOIIEHHIO K MOHAM MepexXoAHbIX MeTawioB. [Ipu 3ToM Habmomaercss HECKOJIBKO
NOBBIIIEHHAs KOMIUIEKCOOOpa3yrommas CIOCOOHOCTh IMpEeAsiaraeMbIX COEIWHEHHH o0meit

¢dbopmybl I MO OTHOLIEHHIO K HOHAM JKeJIe3a.
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®OPMYVYJIA H30BPETEHUA

1. ITponsBogHOE OcaMHUIOB TUKAPOOHOBBIX KHCIOT (popmyusl 10:
H
N NHmNH /N

WM ero (papMaleBTHIECKHU IpueMiieMas CoJb.

2. Cnocob nmomnyuenust coeauHerus popmyast 10:
H
N NHMNH /N

BKJTFOUAIOLIMI B3aMMOJIEHCTBHE TUKaPOOHOBOM KHCIOTHI (POPMYJIbI:
R40-C(0)-R3-C(0O)-ORy,

rne Rs npencrasnser coboit rpymmy -(CH2)u-,

n paBHO 3 U

R4 mpencrasnsier coboii Bogopon,

¢ N-TuapOKCUCYKIIMHUMUAOM B TipucyTcTBUH N, N'-qunukiorekcuikapooquumuaa B N,

N-gumerunpopmamune C TMOJIYYSHHEM COOTBETCTBYIOIIEr0 OuC-N-OKCHCYKIMHUMUIHOTO

a¢upa, KOTOPBIH KOHASHCUPYIOT C AMUHOM

5°C.

N

H,N
\/\E/J

3. Cnocob mo 1.1, rae KOHAEHCALMIO MPOBOIAT MPHU OXJIAXKAEHUM 10 TeMmnepaTypsl O-

4. Cnocob nmonyuenust coenunHeHus popmyJist 10:
H
N NHmNH N
e
A S S W
BKJTFOHAOLIMI KOHIEHCAIMIO TUKApOOHOBOH KUCIOTHI WK 3¢upa GopMyibl:
R40-C(0)-R3-C(0O)-ORy,
riae Rs npencrasnser codoit rpymmy -(CH2)n-,
n paBHO 3 U
R4 mpencrasmnsier coboii Bogopoxn u C1-Ce anmkuun,
¥ aMuHa (pOpMyJIIBI:
HZN\/\(/N
\ )
H ;

IpY HarpeBaHUH, HEOOSI3aTENbHO B PUCYTCTBHU PACTBOPUTEIIS.

5. Croco® mo m.4, B KOTOPOM B KAa4eCTBE PACTBOPUTEJSI HCIOJIB3YIOT ITUMETHIIOBBIH

5¢up, AUTIIUM WIH CIIUPTHI U HarpeBaHue ocymecTsisioT a0 150-170°C.
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6. Crioco6 1o 1.4, B KOTOPOM KOHAEHCALIUIO MPOBOJST B PACTBOPE M30aMUJIOBOTO CIIUPTA
IpY KUTSTYEHHUH.

7.HCnoco6 NoJIy4eHus: coennHeHus popmyier 10:
N NH NH N

A T S W

BKJIIOYAIOLTNH B3auMozeiicTBre dpupa TuKkapOOHOBOH KUCIOTHI 001Iel GopMyJIbI:

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

rrae R3 npencrasnser codoit rpymmy -(CH)n-,

n paBHO 3 U

R4 mpencrasmsier coboii C1-Cs ankmn,

C THOPA3UHTHAPATOM B OPraHUYECKOM PACTBOPHTENE C MOJyuYeHHEeM OWCTHIpasuia
o0mreit GopmyJibL:

H>N-NH-C(0)-R3-C(O)-NH-NH,

00paboTKy Oucruapasuga HUTPUTOM HATPHUSl B KUCJOW Cpele MpH TemrepaType OKOJIO
0°C ¢ nony4yeHuem Oucasuna odmel (opMyIbl:

N-N"=N-C(0)-R3-C(0)-N=N"-N,

KOHJIEHCALIMIO a3U/1a C AMUHOM (OPMYJIBL:
N

HZN\/\f J

8. Cnoco® mo 1m.7, B KOTOPOM B Ka4eCTBE€ OPraHUYECKOTO PAaCTBOPUTEJNS HCIOJIb3YIOT
CIUPTBI, IPEANOUYTUTENBHO, U30TIPOMAHOI.

9. Cniocob nosyuenus: coennHenus popmysl 10:
H
A S S W
BKJTFOUAIOLIMI B3aUMOJIEHCTBHE TUKapOOHOBOM KUCJIOThI 00Imel Gopmyibl
R40-C(0)-R3-C(0O)-ORy,
riae Rs npencrasnser codoit rpymmy -(CH)u-,
n paBHO 3 U

R4 mpencrasmisier coboii Bogopox,

U aMuHa HOpMYJIBI
HZN\/\(/N

| )

H :

IpU MOJSIPHOM COOTHoweHuu 1:2-2.5 B pactBope TerparuapodypaHa B NMPHCYTCTBUU
KOHIECHCUPYIOLIETO areHTa.
10. Cnocob mo m. 9, B KOTOPOM B KadeCTBE€ KOHACHCHUPYIOIIEr0 areHTa HCHOJb3YIOT

KapOOHWITUUMHIA30J1.
ITo noBepennocTn



	Bibliographic data
	Abstract
	Description
	Claims

