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[IPOM3BOIOHEE BUCAMMIOB IMKAPBEOHOBEIX KHMCJIOT,

X MNPVMMEHEHME , $APMAIEBTUYECKAS KOMIIOSHULIVSA

HA MX OCHOBE, CIIOCOEB MX IIOJYYEHUA
MzobpeTeHue OTHOCHUTCSH K HOBEIM BUMOJIOTUYECKM AKTUBHBEM
coenMHEeHMAM, TPOMBBOIOHHM OUCAMUIOB OUKAPOOHOBEX KUCJIOT WM UX
bapMalleBTHMUECKNM OPMEeMJIEMBEIM COJIAM, ofJlajalliMM CIOCOBHOCTBI K
KOMILJIEKCOOBpas30BaHMID WM XeJlaTHPOBaHMI MOHOB MeTaJJIOB, a TakKxe
UX NPUMMEHEeHMIO0 B KauecTBe CpelcCTBa IJd HPpodMIIaKTHUKU M/UIIU JIeUeHUI
CepIevyHOCOCYIMUCTHX, BUPYCHEIX, OHKOJIOTUUECKUX,
HelpoOeTreHePaTHUBHEX, BOCHAJIUTEJIbHEIX 3aboJjileBaHn, nrabera,
TEePOHTOJIOTHNUECKNX BadojileBauui, 323aboJieBaHMM, BHSHBAEMEX TOKCUHAMU
MMUKPOOPTaHV3MOB, a Takxe aJIKOTOJIM3Ma, AJIKOTOJILHOTO  LMpPO3a
IeYeHM, aHeMuM, I[O3IOHENM [IOPpdUPpUM, OTPAaBJIEHMIM COJISIMMU [IepeXOOHEIX
MEeTaJIJIOB .

YPOBEHL TeXHUKU

VIOHEL  MeTaJlJIOB UTpamnT BaXHYID  POJb Kak B HOPMaJIbHOM
OYHKIUMOHMPOBAHUM KJIETOK M BCeIro opraHu3Ma, Tak M B Pa3BUTUU
IaTOJIOTUM .

VI3BeCTHH JIeKapCTBEHHEE IIpelapaTH, KOTOPHE OCYMEeCTBJISIT CBOE
nevcTBMe OJlaromapsa CIHOCOOHOCTM XeJjlJaTUPOBATL MOHE MeTaJlJIoB. B
CBA3M C 5SBTMM B HacTodlee BpeMsa BeOeTCs IIOMCK HEeTOKCUYHEX
COeIMHEHUM, CIIOCOBOHHX BHCOKORDOPEKTUBHO M CeJIEKTUMBHO XeJlaTUPOBaTh
MOHH MeTaJIJIOB U MNIPUTOOHHX IJsS OMOMEeOMUIMHCKOTO IIPMMEeHeHM.

CoenvHeHNd C xeﬂaTMpymmeﬁ CIIOCOBHOCTEIO OBOHapPyXeHEL cprelin

PasJIMYHEX KRJIaCCOB coeIMHEeHUMN MOHO— u IOIMTOJIOB, OUCYJIIbEOUIOORB,
aSOCOGHMHeHMﬁ, HIMTPO30apoOMaTHMUECKMUX COGHMHeHMﬁ, IIPOM3BOOHEIX
HOHMaMMHOKaPGOHOBHX KMcCJIoT, TMOCGMMKapéaSOHa, IIMprMOooKCcalJlb
MSOHMKOTMHOMIITMOPa30Ha, XMHOJIMHA, adaMaHTaHa, IIMpoIrajijoJia,

beHaHTpOIMHa, THOoIMpOodoCcHaTOR M IPYIMX. KpoMe TOTrO, OHM OTMEUeHEH
M CpeoM IIpOouMxX IMIPUPOIHEX COeOMHEHMM, TakKMxX Kak, HalIpuMep,
KapHO3UH, buTHH, [IeKTUH. HamboJssmmii MHTepecC IpencTaBJISoT
COeIMHEeHMs, VMellye HeCKOJBKO (OYHKIMOHAJILHEIX TPYIII, CIOCOOHHE
BEHICTYIIATE B POJIM IOHOPOOB BJIEKTPOHOB IMIPM KOMILJIeKcooBpaszoBaHMM. B
CBA3M C STUM TakMe COeIMHEeHMS MOTYyT IMPpeICTaBJISATb CcoBOM JIMTAaHIH,
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MeTaJlJIOB .

IMpOKO M3BECTHHIMM B HaACTOdllee BpeMd KOMHHGKCOO@paBOBaTeﬂHMM

ABJIAITCHA IIPOU3BOOHEIE NOJIMaMMHOKaPOOHOBEIX KMCJIOT (HanpuMep,
S0OTA), D-nneHMuMIIJIaMVH, IOJIMLIUKIIMUECKHUE KpUIITaHOH, KOTOpPEHE
YCIIEIHO IIPMMEHAITCA pu OTpaBJIEHUNU T XK JIEIMIU MeTaJlJlaMX . B

KauecTBe xejlaTopa xeJjesa npu HEKOTOPEHIX KeJIe30U30BITOUHEIX
COCTOAHUAX M TI'eMaToXpoMaTo3e MCIOJb3yeTcsa IedpeppoKcaMMH. I[IOMMMO
2TOT0, BO3MOXHO IIPMMEHEHMe XeJlaTOPOB IIPM I[IaTOJIOTMAX, CBSA3aHHHEX C
Ca-n30BETOUHEMA COCTOSHUAMMA, HalpuMep, npu apTpozax,
aTepocKkJiepose, IOoUeUHO-KaMeHHOM 0o0Jie3HM. M3BeCTHO Takxe, UTO
xejlaToTepanmnusa MIPenNsaTCTBYET OTJIOXEHUIO XOJIECTEPMHA u
BOCCTaHaBJIMBaeT €TI0 YPOBEeHB B KpPOBM, IIOHMXaAeT KPOBAHOe IaBJIeHUE,
[IO3BOJIAET n30exaThb AHTMOIIJIACTUKMH, nonaBJIgeT HeXeJlaTeJlbHEE
nodouHrle 2PpPeKTH HEeKOTOPHX CepleuHHX IIpellapaToB, yIaJfgeT KaJbluM
M3 XOJIECTEPUHOBEIX OJIANEeK, pacTBopsaeT TPoMOE M BOCCTaHaABJIMBAaeT
2JIaCTUYHOCTD KPOBEHOCHEX COCYIORE, HOpPMaJIU3UpyeT APUTMUD,
IpensaTCTBYyeT CTapeHMio, BOCCTaHaBJIMBAEeT CWJIY CEepOeUyHOM MBIILE U
yiydlaeT OQYHKUMM Cepllla, YBeJMUMBaeT BHYTPUKIIETOUHOE COIepXaHMe
KaJdusg, peryJupyeT MMHepaJIbHEM OOMeH, IIoJIe3Ha Ipu JeueHur OO0JIe3HU
ApLTerMepa, IOIPeNATCTBYeT BO3HMKHOBEHMI paka, yJyudllaeT HaMAThb U
[IPpOABJISAET MHOXECTBO OPYyTUX [IOJIOXM T €JIb HBEIX 50beKTOB. OmHakKo
CUJIbHBEIE XeJIaTOPH, [IpMMeHSeMble B HacCTodllee BpPeMsa B XejlaToTepalluy,
Kak IpaBMJIO, oBjaganT TOKCUUECKUM nercTBreM, KOTOopoe
IpoOABJISETCsI, B OCHOBHOM, B IIOBPEXIEHUM CJIMUBUCTONM OOOJIOUKM TOHKOM
KUIIKM M HapymeHMM QYHKIMM IIoUueK. B HeKOTOPHX ClIydadax OpU OBCTPOM
BBEIOEHUU BOJIbMMX KOJINUECTB V3BEeCTHHX XeJlaTOpPOB BO3MOXHO
HapylleHre BO30YIOMMOCTM MBI, M CBEePTEHBAEeMOCTHM KpoBU. KpomMe ToOTO,
CUJIbHEE XeJlaTOPEH MOTYT B3aMMOOeNCTBOBATE C T1OJIE 3HEIMA
tuomzyemenTamn (Na, K, Ca, Mg, Ca), a TakXe MOTI'YyT WM3MEHATH
AKTUBHOCTE KVM3HEHHO BaXHHBIX MeTaJINIOPEepPMEeHTOR [BeJjieHVH K.H.
"KOMIUJIEKCOHEL B MenauuuHe", CopocoBckuM OBpasoBaTelJbHEM XypHaJ,
2001, 7.7, N1, crp.45-50].

B CBA3U C DTUM IIPOBOINTCSA aKTUBHEIM [IOUCK HOBEIX
BHICOKOBOOEKTUBHEIX XeJjlaToOpoOB c xeJaTupynimen CIIOCOOHOCTEIO,
OOCTAaTOUHOM IJIA OCYmeCcTBJIeHud OmoJoIrmnueckoro sodexkTa in vivo,

JIMIIEHHEIX TTOOOUHEX 200eKTOB.



OcoBeHHO akxkTyaJlbHa wuOed IOpMMeHeHMA XejlaToTepaluy B Clydae
BUPYCHEX 3aboJjieBaHMM, TakKMx Kak BUU, nanuijioMa deJiloBeKa, Ieplec,
renatuT C U Opyrue.

[lepCIeKTUBHOM MUIIEHBIO oJisa DTOTO npencraBpjgeTCcda UMHK -
CBA3HBaWIMEe yUdaCTKM B CTPYKTYpPe BUPYCHHEX O€JIKOB — TaK Ha3bBaeMHEe
KUMHKOBEIE IIaJIbLED.

B HacTodlee BpeMs BEISABJIEHO HECKOJIBKO COeIOuHeHUN,
BOBIENCTBYOIMUX Ha «LUMHKOBHE IIaJILLLD» BaXHHX OeJIKOB BTUX BUPYCOB.

B cratbe Andreas J.K., Boorganic & Medicinal chemistry,
2003, v.11l, p.4599-4613, omnmMcaHO IMNPOM3BOIOHOE alaMaHTaHa, MWMeKlIee
TPMBMAJIEHOE Has3BaHMe OaHaHMH, KOTOopoe MABJISAeTCS XeJaToOpOM MOHOB
IMHKa . IlpennojlaraeTcsa, UYTO OHO XUMHMUECKM INOOXOOUT IJA YIaJleHUA
IMHKa wn3 Oejngka NCp7 BUY. VMeomee  yKal3aHHBM  BHIIe MexXaHMU3M
IeViCTBMA  as3alpor3BONHOEe - as3aaukap®oHaMua Haxomurcs B 1/I1T
CTaIuM KJIMHUUECKUX MCIETAaHUM IPOTHUB OpoTrpeccupyiomero CIHWIa.

B craTbe Rice W.G., Schaeffer C.A., Harten B., Nature, 1993,
v.4, p.473-475, packpHT 3-HUTpo300eH3aMMI, KOTOPHM yIajigseT LMHK
n3 NCp7 ©Oeynka BUY, wuHrubupyd pelumMkauuno BUY M eI'0 HaTOI'e€HHOCTDH
in vitro u in vivo.

B kauecTrBe MUIIEeHM JIEKAPCTBEHHEIX CPencTB ObUI BHOpaH TakKxe
YyY4acTOK  TUIla «UMHKOBEM  IIaJiell» Benxka EG6 BMpPYCa  [IallWJIJIOMEL
ueJiOBekKa. ITOT BUPYC ABJIAETCAI BO3MOXHBEM [IOCPEOHUKOM B STUOJIOTUU
LIePBUKAJIbLHOM KapLUMHOME.

B crarbe Beerheide W., Bernard H.-U., Tan Y.-J., Ganesan
A.J., National Cancer Institute, 1999, v.91, N 14, 1211-1220,
OINMCAHE  MCIBTAHUSA in vitro az’acoeIMHeHUN, OUCYJIBOUOHEIX U
HUTPO30apOMaTUUECKUX TIPOUSBOMOHEX. [lOKal3aHo, UTO COeOVHEHUA Tulla
4,4"-guTroauMOopdOJIMHa IIPOBOLMPYIT BECBOOOXIEHME MOHOB LMHKa. B
pes3ybTaTe HabOmomalyM M3MeHeHVe CTPYKTYPH BUPYCHOTO OeJlka U
HapyleHre ero (QYHKIMM, CBA3aHHEIX C OMOJIOTMEM M IaTOJIOTHMEeN BUpyca
IanlnJIJIOMEL yeJIOBEeKa. OnmHako KJIIMHUYUEeCKUE VICTIEITaHM A IOaHHBIX
CoeIMHEeHMM B STOM OTHOINEHMM elle He  3aKOHUEeHH, nu o wux
50PeKTUBHOCTM MOXHO CYIOMUTL TOJBKO Ha OCHOBAHMM MCCJeOoBaHUM 1in
vitro.

YKasaHHEE BHIIE COEOMHEHMA pacCMaTpUBAKTCHA KaK IIepPCIeKTUBHEE

OJIA  pPa3BUTMA JIeKapCTBEHHEX CpelCTB TIIPOTHME LIEepPBMKAJIBHOI'O pPakKa,



OCTPOKOHEUHEX KOHOMJIOM ¥ JAaTeHTHHX NalWJIJIOMAaBUPYCHHX MWHOEeKLIUN
IIOJIOBEIX OpTaHoOB. Bupyc renatuTa C NOpUHALJIEXUT K UKCITY Hambojiee
MVPOKO  PaCIpPOCTPaHEHHEIX  UeJIOBeUeCKUX [IaTOTEHOB. CoBpeMeHHasd
Tepanmga renaTtmurTa C OCHOBaHa NpakTUUEeCKM  MCKJIOUUTEJILHO Ha
VCIIOJIE30BaHUM MHTepdepoHa, a TakXe er'o KOMOMHalUUM C HYKJIeO3UIHBM
aHaJijoroM - pubaBupuHOM [Kozjior M.B., IlomsaxkoB K.M., ¥VBaHoB A.B.,
Buoxmmvmss, 2006, T.71, W 9, crp. 1253-12594]. CinenyeT OTMETUTH
HEeBHCOKYID 50OeKTMBHOCTL TakKOoM Tepaluwu.

UTOo KacaeTcd Pa3BUTUA TepalleBTUUeCKMX al'eHTOBR I[IPOTUER BUPyCa
rernaTmTa C, TO onoHOM n3 MUIIeHeMn ABJIAETCSA NS3-cepuHOBasa
IpoTenHas3a, B IIOOOepXaHMM CTabMILHOCTU CTPYKTYPHE KOTOPOM BaXHYI
POJIb MI'paeT LMHKOBHEM yuacToK [Andrea Urbani, Renzo Bazzo, Maria
Chiara Nardi, Daniel Oscar Cicero, Raffaele De Francesco, J.
Biol. Chem, 1998, wv.273, N 30, p. 18760-18769]. MurudbupoBaHUe
WUIW  M3MeHeHUe ee AKTMBHOCTM IIYTEM IIPVMMEHEeHUS cCoeOuMHeHU,
CIIOCOOHEIX K M3BJIEUEHUIO UMHKA, B HEKOTOPHIX JIUTEPATYPHBX
MCTOUHMKAX OLIEHEHO B KauecTBe MHOToOBDemanmen cTpaTerumn
yIpaBJieHsa OO0JIe3HbIO, BHBBaAHHOM BUPYCOM TenatuTa C.

B crarbe Timothy L. Tellinghuisen, Matthew S. Paulson,
Charles M. Rice, J. Virology, 2006, v. 80, N 15, p. 7450-7458,
OINMCaHO, YTO MeTajuoxejaTops (3OTA wm 1,10-deHaHTPOJMH) OBUIK
50PeKTUBHEIMY  MHIUOUTOpaMM  [IpOTeasH, OLEHEHHEIMM  OTHOCUTEJIBEHO
NS2/3 aBToOpacumellieHMsa. VMeloTCcsS Takke cBeleHMd O ToMm, uYTto 1,10-
beHaHTPOJMH IeMCTBOBAJI B STOM CJiyyae MMEeHHO uepes XxeJlaTUpOoBaHUe
LIMHKA .

B craTbe Sperandio D., Gangloff A.R., Litvak J. Goldsmith
R., Bioorg. Med. Chem. Lett., 2002, wv.12, N 21, 3129-3133,
onMcaH CKPMHMHT TPYIIIIE OMCOEeH3VMMUITAa30JI0B c 1IeJIbo IOUCKa
UHTUOUTOPOB CepPMHOBOM mnpoTeas3w NS3/NS4A Bupyca Temnatura C,
KOTOPHM Takxe IMOpUBEJ K MUISHTHUOIMKALIMM COOTBETCTBYIMEIO MOIHOTO
Zn2*-3aBUCUMOTO MHITUOUTOPA .

IIpu pas3paboTke HOBEX IIOOXONOB K Tepaluu TendaTuTa C IpyTron
IIPUBJIEKATEJILHOM MMUIIEHbIO MOXHO Has3BaThb PHK-3aBUCUMYIO PHK-
noJmMepasy Bupyca Tenatura C (BupycHBEM Oejlok NS5B), wuMenomuy B
cBoeun CTPYKTYpE LVHK— CB 51 3LIB a0 Yy4acToK [Timothy L.

Tellinghuisen, Matthew S. Paulson, Charles M. Rice, J. Virology,



2006, v. 80, M 15, p. 7450-7458].

VI3BeCTHEHE B HacCcTodllee BpeMsa UHIUOMTOpPH PHK-3aBmucumoy PHK
moJiMmMepass BuUpyca renatrmra C MOXHO YCJOBHO pasmesjiMTb Ha »OBa
OCHOBHEIX KJjlacca: [IPOU3BOLHEIE HYKJI€O3UOOB n HEHYKJIE€O3UIOHEE
VHTUOUTOPE pasjMuHOM HOpuponkl [Maria Bretner, Acta Dbiochemica

polonica, 2005, wv.52, N 1, p. 57-70]. KpomMe Tor0o, OBOHaAPYXEHO

VMHTUOVPOBAaHME AKTUBHOCTU OaHHOTO bepmeHnTa [TPOM 3B O IHEIMM
nuporaJjiosa. [IprMeyvaTeJILHO, YuTo MexXaHU3M VMHTUOVPOBAHUS
IPOU3BOIHEIMM nuporajioa, Kak rnojiaranT, 3aKJoUYaeTCsa B
XeJaTUPOBaHUN KaTMOHOB MaTHUSA, IPUHYMAIX yyacTue B

KaTaJlUTUUYeCKOM aKTe Ha CcTaauu IepeHoca (ochopMIIBHOTO OCTaTKa
[KozjgoB M.B., Ilomgskor K.M., MBanor A.B., Buoxummsa, 2006, T.71, N

9, crp. 1253-12594].

3aboJjieraHus, BEISHEaeMEle TeplleCBUpYyCaMy, MUPOKO
paclIpoCTpaHeHH. Taxk, M3BECTHO HECKOJIBEKO UeJIOBEUeCKUX
TeplIECBUMPYCOB — BUPYC IIPOCTOTro Teprneca 1 m 2 (HSV-1 wm HSV-2),
uMTOMeTrajIoBUPYyC (CMV) , BUMPYC BeTPAHOWM  OCIIH, BUPYC OmomTeMdHa-—

Bappa. [eCTpyKTHMBHHE IeMCTBUS, KOTOPHE IIpPM STOM OKa3HBalTCS Ha
LeHTpalJlbHyld HepBHYK CUCTeMy, BE3HBaKT Takue 3abojieBaHMUA, Kak
5HUedaIMT ¥ MEeHMHIUT. MOXHO OTMEeTUTL MHTEpeC K MCCJIeOOBaHUAM
BJIVMAHUSL XeJla TUPYMMUX LIVHK coeIMHeHUN, HallpuMep,
IUSTUJIeHTPUAM/HIIEHTayKCY CHOM KMCJIOTHL, Ha VMHTUOMPOBaHME
permMKaluy JeJIOBeUeCKOoTO LuToMeTralJloBupyca in vitro [Kanekiyo M.,
Itoh N., Mano M., Antiviral Res., 2000, v. 47, p. 207-214].

OmHako cJjielyeT OTMEeTHTbL M TOT (paKT, UTO TepleCBUPYCH, TakK Xe
KakK U BHIIeyKasaHHHE BUPYCH, UMelT OelIKM, coIepXamye MOTHUB THUIIA
KUMHKOBHM Majiell». XUMUUeCKMe M3MeHeHUS B «IMHKOBOM Majlblie» MOTYT
OPUBOOUTE K  BEHICBOOOXIEeHMIO LMHKaA M M3MeHeHUAM B CTPYKTYpe
GYHKUIMOHUPOBAHUA  BUPYCHEX OeJIkoB [Yan  Chen, Christine M.
Livingston, Stacy D. Carrington-Lawrence, J. of Virology, 2007,
v.81, M 16, p. 8742-8751].

«IMHKOBHE HOAJBLED> MOTYT CJAYXUTE MMIIEHB HJS IIpelapaToB
HOBOTO IIOKOJIEHMSA AaHTUBUPYCHOTO HOeMCTBMA. YXe BHABJIEHO HECKOJIBKO
TaKMxX CoeIMHeHMM. OOHaAKO B HacTosAmee BpeMsa 00 UX 30OeKTUBRHOCTH
MOXHO CYIMUTL, TOJIBKO OCHOBHBASACH Ha MCCJIeOOBaHUAX, I[IPOBEIEHHHX

in vitro.



BommenpuBeneHHas MHOopMallMa I[I03BOJIAET YTBepXIaThk O BaXHOM
POJIM MOHOB METAaJIJIOB KakK B HOPMaJbHOM (QYHKUMOHUPOBAHUM KIETOK U
BCero opraHmus3Mma, Tak ¥ B PasBUTUM HDaToJOIMM. CIOCOOHOCTH
HEeKOTOPHX COeIMHEHMM K XeJIJaTUPOBAaHMI MOHOB METaJIJIOB  MOXeT
CHIYXUTE OCHOBOM IJIA CO3IaHMsa TIIpelapaToB, CIOCOOHHX K JIeUEeHMIO
pasHoobpas3Hux 3aboJieBaHMM, B YACTHOCTM, BUPYCHHX.

B crarbe Megan Whitnall, Jonathan Howard, Prem Ponka, “A
class of iron chelators with a wide spectrum of potent antitumor
activity that overcomes resistance to chemotherapeutics”, PNAS,
2006, v. 103, N 40, p. 14901-1490¢0, PACKPHTH 50OeKTUBHEE
XeJaToOPH xeJiesa, KOTOpPHIE OeMOHCTPUPYIOT BHICOKYIO
AHTUNIPOIUPEPATUBHYID U IIPOTUBOOIYXOJEBYID AaKTHMBHOCTL, CPRPABHUMYHD C
AKTUBHOCTEIO V3BECTHEIX HMTOCTAaTUKOB, u IepPClIeKTUBHE OJIs
KJIVMHUUECKUX MCCIIeIOoBaHUN.

B cratbe 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, vykasz3aHoO,
UTO HEKOTOPHE XeJIlaTOPH Xejie3a MOTYT OHTbL MCIOJb30BAHH B KauecTBe
«IIOMOIMHVKOB» IIpM [OPOTHMBOPaKOBOW  Tepanuwu, Tak Kak ob6JamaioT
KapIMOIPOTEKTOPHEM OeCTBUEM.

XejaTUpoBaHMe MOHOB MeIM MHIUMOUPpYeT aHIMOTeHe3 M YMeHblaeT
pocT onyxosu [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].

XeJjlaTop LMHKA - KJIMOXMHOJI, CBSASHBas MOHE Zn?t, BH3LHBAET
arioriTo3 PaKOBEIX KJETOK ueJioBeka [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 VHTUOUTOPOB albImeruaneIuMaporeHas: XeJlaTOPH
MCIIOJIL3VIOTCHA @IOJIS JieueHMd aJikorojgmsama [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.
1076-8417, a Takxe npu AJIKOT'OJIBHOM umuppose [eyeHy,
KeJIe30M30OBITOUHOM aHeMMM, IIO3O0HeM Hopdoupum kKoxu [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.
683-6917].

AKTHUBHOCTBL HEKOTOPEIX AHTHMOKCUIOAHTOB 0B0yCJIOBJIEHA
XeJlaTUPpOBaHUeEM VIOHOB nepexonHBIX MeTaJIJIOB (Fe, Ccu), UTo
COIIPOBOXOAETCH CHMKEHMEM METAJIJIOBABUCUMOTIO IIEPEKMCHOTO OKMCIIEHUS
JIUIINIOOB [Babizhayev M.A., Seguin Marie-C., Gueyne] 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].

[IpuMeHeHMe AaHTHMOKCUIOAHTOB MOXEeT CIOCOOCTBOBATL pPacCacCHBaHUID
KaTapaKTH, yCTpaHsgeT 3adojieBaHMsa CeTuaTKM U IIOHWXKAaeT IOTPped®HOCTDH
B MHCYJIMHe Yy IuabeTHKOB, YCTpaHgeT IOIMIMeHTAallMio KOXM, a Takxe
criocobCcTBYeT YCTPaHeHMI IIOCJeNCTBMM  MHCYJIbLTa. XejaTupoBaHue
[IOJIEe3HO Takxe IIpKM JIeUeHUM BOCHAaJIUTEJILHEX 3abdoJieBaHMM, TakKux Kak
OCTEeOapPTPUTH, PEeBMaAaTOUIOHHE apTpUTe. [3ejedHrvH K.H., "KoOMILJIEKCOHE
B MenuumHe", CopocoBckuy OBpaszsoBaTesIbHHM XypHas, 2001, T. 7, N1,
crp. 45-50].

XeJaTope MOTYT OHTH MCIHOJIE30BaHE B MeIMLIMHEe B KaudecTBe
KOMILJIEKCOHOB OJId TPaHCIIOP TUPOBKU u JIETKOTO BHIBEIEHUSA ns3
OopraHM3Ma MHILSKa, PTYTH, CYPBMHE, kofaJibTa, LMHKAa, XpoMa, HUKeJd
[XosmumH A.B., "KoMmIJjiekcHHEe coeIuHeHua", UYenabuHck: UIMA, 2000,
cTp. 28].

VI3BeCTHO UHTUOMPOBaHMEe OOTYJIMHUUECKOTO TOKCHUHA II0CPeldCTBOM
XeJJaTUPpOBaHUSI MOHOB LMHKa [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 TOI'O, XeJlaTUPOBaHME 3aliMlaeT IIPpU
Tas’0BOM TaHIpeHe [BejlennH K.H., "KOMIIJIEKCOHH B  MegulmuHe",
CopocoBckuy O6pasoBaTesIbHEI XKypHaJs, 2001, T. 7, Wl, ctp. 45-50].

XejaToTepanmsa noJesHa opu JleueHum HelpoIleTreHepaTUBHEX
3aboyieBaHuM, B YaCTHOCTH, BoJiesHu  AJjblLTeuMepa, criocofCcTBy 4
yIayudmeHuioo ODaMAaTu [Bossy-Wetzel E., Schwarzenbacher R., Lipton
S.A., “Molecular pathways to neurodegeneration”, Nat. Med, 2004,

v. 10, p. 2-9]; O6oJyesuu llapkmuHcoHa [Kevin J. Barnham, Colin L.



Masters, Ashley I. Bush, “Neurodegenerative diseases and
oxidative stress, Nature Reviews Drug Discovery, 2004, v. 3, p.
205-214]; ©6ose3Hm BuiabcoHa [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];
foJjes3un I'eHTmMHrTOHa [Whitnall M., Richardson D.R., “Iron: a new
target for pharmacological interention in neurodegenerative
diseases”, Semin Pediatr Neurol, 2006, v. 13, p. 186-197];
BOKOBOT'O aMMOTPOPUUECKOTO CKJepo3a [Kevin J. Bernham, Colin L.
Masters, Ashley I. Bush, “Neurodegenerative diseases and
oxidative stress”, Nature Reviews Drug Discovery, 2004, v. 4] wu
OPMOHHHX 3abojieBaHuM [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].
XeJlaTOpH HNPeNsaATCTBYRT BO3HMKHOBEHMI paka [Megan Whitnall, with a
wide spectrum of potent antitumor activity that overcomes
resistance to chemotherapeutics”, PNAS, 2006, wv. 103, W 40, p.
14901-14906] .

3HauMTeJIbHOE MEeCTO B pPAlYy M3BeCTHHX XeJIJaTOPOB 3aHMMakT
IIPOM3BOOHEE TEeTEPOLUUKIMNUECKNX COeOMHEHUN, HalpuMep, MWMMOasoJa,
comepxalue B CBOeM COCTaBe MMUIO— M aMUIOTPYIIIIHL.

B crarre 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, 25, CTp. 5950-5956, OIIMCaHO
BUCTUCTaMMHOBOE TIIPOM3BOIHOE TUIYTApPOBOM KMCJIOTH, KOTOpPOEe MOXeT
CJIYXMUTE MOIEJIBI0 AaKTMBHOIO LeHTpa HykKJea3 M [OIpoABJILeT cJjabyn
aKTMBHOCTE IIPM pPacllellJIeHMM MoJiekyJi PHK.

B crarbe Elfriede Schuhmann et al., “Bis[platinum(II)] and
Bis[Palladium (II)] complexes of o, ®-Dicarboxylic Acid
Bis (1,2, 4-triaminobutane-N*)-Amides”, Inorg. Chem., 1995, v. 34,
p. 2316-2322, onucaHH OMCTUCTAMMHOBEHE [IPOMBBOINHEHE TUIYTAapOBOW U
AIMIVMHOBOM KMCJIOT, KOTOPHE ABJAKRTCSA [IPOMEeXYyTOUHEMM COeOVMHEHUIMA

IOJIS CHUHTe3a KOMIUJIEKCOB C IIJIaTHMHOM M HaJlJladMeM:



"ot Tt o™

N=—
(CHZ)n NH
HoN \H// \Tr/ \v//“\\r//\\NHz
\  NH; HN  /
—M— M
Cl \ / —ClI
Cl Cl
n=3-6, 8
M=Pt, Pd
Crioco® CHHTes3a Ni, Nl-payrapunbuc (rmcraMmia) , BKJIOY AN
B3auMOIelICTBUE TMCTaMMHEa OUTUOPOXIIOPUIA " IUXJIOPaHTUOPKIA

TJIYTapoOBOM KMCJOTH B IMMeTUJIdopMaMuiae B IIPUCYTCTBUM 4-KpaTHOTO
M30HTKa TPUARTUIIaMMHAa oIMcaH B cTaThbe Elfriede Schuhmann et al.,
“RBis[platinum(II)] and BRis[Palladium (II)] complexes of o, 0~
Dicarboxylic Acid Bis(1l,2,4-triaminobutane-N*)-Amides”, Inorg.
Chem., 1995, v. 34, p. 2316-2322.

ABTOpaMM HaCTOAMETIO M300peTeHMA BIepBHEe OBJIO O0OHAPyXeHO, UTO
OMCTUCTAMMHOBOE IMIPOMU3BOMNHOE IJIYTApPOBOM KMCJIOTH, a MMeHHO - NI, Ni-
TJyTapuil Ouc (IrmMcTaMMH), CIHOCOOHO K OOpa30BaHMI KOMILJIEKCOB C
MOHaMM MeTaJlJIOB.

TakuM  oBpasoM, LeJIbI0  HaCTOAmETO nz3o0bpeTeHNns ABJIAETCA
IoJIyuyeHre B110COBME C TYIMBIX TeTepPOLUUKIINYUECKUX XeJlaToOpOB MOHOB
MeTaJIJIOB M MX IIPpMMeHeHMe B KauecTBe JIeKapCTBEHHOTO CpPencTBa mOJd
JIeUeHra U/UIM  OpodMIIaKTUKM  Pas3JIMUHBX 3abojieBaHul,  MCIOJIbL3Y A
CIIOCOBHOCTL 3afgBJISEeMHX COeIMHeHUM XeJlaTUPOBaTh MOHE MeTaJlJIOB.

Banauen wu300peTeHMA TakXxe HABJISeTCa pas3paboTKa IIPOCTHX,
VCIIOJIb3YIMMUX  OOCTYIIHEIE peareHTH, crioco6oB [IOJIyUeHU S TaKUx
CoeIMHEeHUN .

KpaTkoe onmcaHme M300pEeTeHud

HacTosdamee M306peTeHme OTHOCHUTCHA K IIPOMI3BOOHEM OucamMmioB

IVKaPOOHOBHX KMUCJIOT ofmel QopMyJHl 1:

R R R
NN N

B KOTOpOU

R1 OpencTaBJIgeT cobon 5-uJjleHHYIO HeHaCHIeHHYIO
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TeTepOLUKIMUECKYD TPYIIy, colepxamyiln oT 1 oo 2 TI'eTepoaTOMOB,
BHIOpaHHEX ¥3 N u/marm S, Heo®g3aTelJIbHO KOHIOEHCHMPOBAHHYI C 6-—
UJIEHHOV HeHACHIEeHHOM LMKJIMUYeCKOW I'PYIIIION;

R2 npelcTaBJIgeT cobom TPYyIIny -C(0)-R3-C(0) -, roe Rs
npencraBjseT cobor Tpynny - (CHz2)n—, HeobaA3aTeJIbHO 3BaMelleHHYIO
omoHMM uJm nByMA Ci1—-Ce ajIkMJiaMM, WK QeHW,

n npencrarJigeT coboy LeJoe umcyio or 0 mo 4;

UM ux dapMaleBTUUECKM IPUeMJIEMBIM COJISM.

HacTosmee n3obpeTeHne Takxe OTHOCHUTCSH K POV 3BOIHEM
BucaMMIoOB  IMKAPOOHOBHX  KMCJIOT ofme dopMmyJel I, oBJlamaniyM
CIIOCOOHOCTBI XeJlaTUPpOBaThL MOHH MeTaJuioB (Zn, Cu, Fe, Mg, Ca wu
oOp.); a Takxe UX IPMMeHeHMI0 B KaueCTBe CpeIcTBa IOJg OPpOodMIIaKTUKU
U/ NI JIeUeHUd CepOeuHO-COCYIMUCTHX, BUPYCHEIX, OHKOJIOTMUECKUX,
HelpoIleTreHepPaTUBHEX, BOCHAJIMUTEJIbHEIX 3abojyieBaHuUM, ouabera,
TepOHTOJIOTMUECKHUX 3abojleBaHUM, a Takxe 3abojieBaHUM, BHI3HEBAEMHX
TOKCHUMHaAMM MMKPOOPTaHM3MOB, a TaKXe aJIKoToJM3Ma, aJIKOTOJBLHOTO
LMppo3a IIedeHM, aHeMuM, I[IO030Hel M[opdupur, OTpPaBJIEHUM COJIAMU
IepexOonHEX MeTaJlJIOB.

HacTosamee wu3obpeTeHMe TakXe OTHOCUTCH K crnocobam IMIoJIydeHUA
coeIMHeHUM ofmer QOopMyJIH I, BKJIOUAIIMM :

B3aMMOIEMCTBME IUKAPBOOHOBOM KMCJIOTH M COOTBETCTBYWIEIO aMMHa
Opu HaTpeBaHUM,; WU

B3aUMOIENCTBME IUKAPOOHOBOM KMCJIOTHE C¢ N-TUOPOKCUCYKLUMHUM/IOM
B IPUCYTCTBUN N, N'-IMIMKJIOoTeKCUIIKapoauuMmoa C IIOJIyUeHMEM
COOTBETCTRYIIEIO BUC—-N-OKCUCYKUVHUMUIHOTO sdupa, KOTOPHM
KOHIEHCUPYIOT C aMMHOM; WJIN

B3auMoOIeicTBUE ousoupa IVKap®OHOBOM KM CJIOTH c
TUOPa3UHIUIPATOM, 00paboTky TIOJIYUEHHOTO IUTUIpasula HUTPUTOM
HATPMA C IIOJIyUeHMEeM COOTBEeTCTBYHMEIO a3Mia, KOTOPHM KOHIEHCUPYIOT
C aMMHOM,; WJIMu

HarpeBaHMe pacTBOpa MMMIa, O00pas30BaAHHOTO U3 IMKapOOHOBOM
KMCJIOTE, ¥ COOTBEeTCTBYKIEIO aMMHa B OpTraHMUecKOM pPacCTBOPUTEJIE;
WIIn

B3aMMOIEVCTBME COOTBETCTBYKMETrO aMMHa M IMKapOOHOBOWM KMCJIOTEH
B MOJIAPHHX COOTHOMmMeHuAxX 2:1 B THIOPUCYTCTBUM KOHIOEHCTPYKIETO

areHTa.



11

[lpenjiaraeMele CIIOCOOEHI [MOJIYYEHU A TeTepOLUUKIINYECKNX
OUMCIPOU3BOOHEIX IMKAPOOHOBHX KHKCJOT ofbmert QOpMyJIHL I TIPOCTH B
OCVYIIECTBJIEHUM, IPOTEeKamwT B HOOCTATOYHO MAT'KMX YCJOBUAX, Bes
oBpa30BaHMAad I[IOOOUHEIX IIPOOYKTOB, TEeXHOJIOTMUHEl, I[1IO03BOJIAKT II0JIydaTh
1IeJIeBhHe IMPOOYKTH C XOPOmMMM BHXOIOOM (IO 82%) UM BHCOKOM CTeIleHbL
UMCTOTH .

OeTaslbHOEe OoNMCaHMe M300peTeHMd

HpeHHOQTMTeﬂbHHMM COeIMHeHMAMN HacToAmeIo MSO@peTeHMH

ABJIAITCHA coeIMHeHUa obmel (opMyJiel I:

R _R Ry
1\/\NH 2\NH/\/ ,

Tmne Ri IpencTaBygeT coOoM I'PYyINy, BHOPAHHYID M3:

H
N

H H
N Nj S
=K T S
\&N, \N,NJ,N
N
4</
S
Rz mnpemcTaBysgeT cobol Tpylny, BeOpaHHyl u3: -—-C(0)-(CHz)o-

c(0)-, -C(0)-(CH2)1-C(0)-, -C(0O)-(CHz)2-C(0O)-, -C(O)-(CHz2)3-C(O)-,
-C(0)-(CH2)4-C(0)-, -C(0O)-CHz-CH(CH3)-CH2-C(0O)-, -C(0O)-CH2-C(CHs)2-

4

CH2-C(0) -, mIm TpyIny
O
O O , O , o |
HamboJjiee IPennouYTUT eJIb HEMM COeIVHEeHU ISMU HacToAmeIro

MBO@peTeHMH ABJIAKOTCA COeIMHEeHMHA, IIpedCTaBJIEHHEE B Tabauie 1.

Tabamiia 1

Homep
CTpyKTypPa
COeIVHEeHUs




G\W m “T:@

10

@/\/M )

KrauecTBe

C_b apMalleBTUUECKIM IIpHMeMJIeMBIX coJien eIVMHEeHUM IO




13

HacToAmeMy M300peTeHMId MOTYT OHTH MCIHOJL30BAaHE aOIMTUBHEE COJIM
OpTraHMUeCKUX KUCJIOT (HalpuMep, dopmmaT, alleTaT, MajeaT, TapTparT,
MeTaHCyJIbOOoHAaT, OeH30JICYJIBOOHAT, TOJIYOJICYJIEOOHAT u op.),
AIOUTUBHEE COJIM HeOopTaHUUYEeCKMX KUCJIOT (HalpuMmep, TI'UIPOXJIOPUL,
rugpobpommun, cCcyJbdaT, docdar M Op.), COJIM C aMMHOKMCJIOTaMM
(HanlpuMep, COJIb aclapal'MHOBOW KUCJIOTH, COJIb IJIYTAMMHOBOM KMCJIOTH
U T.0.), NOPEONOUTUTEJIBHO, XJOPIMIPATH M alleTaTh.

HamboJee MNOpeldlouTUTEJILHEIMY WM3BECTHEMY COEIMHEHUSIMM, KOTOPHE
MOTYT OBTEL MCIIOJIL30BaHE B (QapMalleBTHMUeCKOM KOMIIO3MUUM U crocode
JIeUueHM 1o HacTosAmeMy n300peTeHMD, ABJISITCSA IPOM3BOOHLIE
TJIyTapUMMUIOOB, IIPeldCTaBJIEHHHE B Tabiule 2.

Tabauiia 2

Homep

CTpyKkTyYpa
COeOIMHEHUS

47“‘NH O O I
11 N
\)\/\NHJJ\/\)LNH
/ NH O
12 N\)\/\NHJ\/\/\WNH \
O

CoenmMHeHMsa HacToAmeTro M300peTeHMsa MOT'YyT OHThL  [IOJIYUEHH

NG S N

criocoBoM,  BRJUAKIMM KOHOeHcallMio OUKaAapBOOHOBOM  KUCJOTH  ofmeM
bopmyJier IT1:
R40-C (0O) -R3—-C (0O) -OR4,

Tne Rz mOpencrarjsgeT cobo¥ Tpynny - (CHz2)n—, Heoda3aTeJIbHO
3aMelleHHyln OIOHMM uiv OByMA C1-Ce ajKMIIaMy, WM GeHW,

n npencTaByigeT cobo¥ uejoe umciygo oT 0 mo 4,

R4 mpencrarysgeT coboy Bomopon, Ci—-Ce aJIKWUI,

1 aMMHa ofme¥ dopmyJel IT1T1:

NH2- (CHz2) 2—R1,

TIe R1 opelcTaBJIgeT cobon 5-uJleHHYI HeHaCHIEHHYIO
TETEepPOLUKINUECKYR TpPyIlly, colepXamlyiln oOT 1 1Oo 2 TIeTepoaTOMOB,
BHOpaHHEX M3 N u/mam S, HeoO43aTeJIbHO KOHIEHCUPOBAHHYKD C 6-—

UJIEHHOV HeHACHIEeHHOM LMKJIMYeCKOW I'PYIIIION;
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IpY HarpeBaHUM, HeoOd3aTeJIbHO B IIPUCYTCTBUM PACTBOPUTEIIA.

[MpennouTUTEJNIbHEIM ABRJIAECTCHA MCIOJb30BaHMe OUMEeTHUJIOBOTO 50Mpa,
M HaTpeBaHMe OO TeMlepaTyphl 150-170°C, eme O6oJiee NPEeOIOUTUTEJIBEHO
OPOBOOUTE KOHIOEHCALMI [NPU KUIEeHUN.

B kauecTBe pacTBOpUTEJIe¥ MOTYT OHBTL MCIOJbL30BAHE IOUTJIUM WJIU
CIOMPTH, HauboJiee MNPEenlNouTUTEeJIEHO, WM30aMUJIOBEM CIVPT.

Eme OIOHUM criocobom [IOJIYUYEeHU A [IPOMU3BOIOHEIX ducamMmIoB
IVKAapPOOHOBHX KMCJIOT ofmel GopMyJiH 1 ABJISETCS CIOoCo0, BKIOYAMUN
B3auMOIeCcTBMEe IUKAPBOOHOBOV KMUCJIOTH o0mel dpopMyJisl I1:

R40-C (O) -R3-C (0O) —ORy4,

Tne Rz mnOpencrarjsgeT cobot Tpynny - (CHz2)n—, HeoBa3aTeJIbHO
3aMelleHHYK OIOHMM WJIu OByMSA Ci1—Ce ajikuilaMuM, WIn QeHWJI,

n npencrTapJgeT cobo¥ LeJgoe umcjygo oT 0 mo 4,

R4 mpencrTaryisgeT cobo¥ BOIOPOMN,

C N-I'MIPOKCUCYKUMHUMUIIOM B IPUCYTCTBUA N,N'-
OUUIUKJIOTeKCHUIIKapboouuMmna B N, N-numMeTuinpopMaMume C IIOJIYUEeHUEM

COOTBEeTCTBYyKNEero OuMCc-N-OKCUCYKIMHUMUOIHOTO 5»dupa, obmer (opMyJIk

IVv:
(@) R3 O
o §§r/ \T¢: f)
R
W/
\o 5

4

KOTOPEM KOHIEHCHUPYIT C aMyHOM ofme¥ dopmysel II171:
NH2- (CHz2) 2—-R1,

Toe R1 npencraepjgeT cobom 5-ujleHHYIO HeHaCHIEeHHYD
TeTepOLMKINUYECKYD TpPYyININy, CcolepXalyln oOT 1 IJ0 2 TI'eTepoaTOMOB,
BHIOpaHHHX 3 N u/min S, Heobg3aTelJIbHO KOHIOEHCHMPOBAHHYI C 6-—
UJIeHHOV HeHAaCHIMEeHHOM LIMKJIMUeCKOM I'PpYIIIIoN.

[IpednouTHUTEeJILHEIM fABJIAeTCA OXJaXIeHMe IO TeMmhdepaTyph 0-5°C.

Eme OIOHUM criocofbom [IoJIydeHmu d [IPOU3BOIOHEIX ducaMmMIoB
IVKaApPOOHOBHX KMUCJIOT oOfmel ¢opMyJiEl I ABJISeTCA CcIocod, BRJIOUALINUNA
B3auMoOIecTBMe 20upa IMKapOOHOBOM KMCJOTH obmeln ¢opmyJnl IT:

R40-C (O) —R3—-C (0O) —ORy4,
rne Rz mOpezncraejggeT cobom Tpynny - (CHz)n—, Heoba3aTeJbHO

3aMelleHHYI OIOHMM MM OByMA Ci1—-Ce aJIkujiaMu, WJIU q_)eHT/IJ'[,
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n mOpencTarJgeT cobo¥ nejioe umciyo or 0 mo 4,

R4 mpencrTaByseT cobou Ci1—-Cg aJKmi,

C TUIPa3MHIUIPATOM B OPIaHMUeCKOM pacCTBOPUTEJIe C IIOJIYUeHMEM
bucruopasmuna obmen QopMyJiEl V:

H2N-NH-C (O) -R3—-C (O) -NH-NH2,
oBpaboTKy OMCIMApPAa3UIa HUTPUTOM HaATPUA B KUCJIOM Ccpelle IIpU
TeMIlepaType okoJio 0°C ¢ noJsydeHueM Oucasmuma obmer oopMyJiel VI:
N =N*=N-C (0) ~R3—-C (O) -N=N*-N-,
KOHIOeHcalui OMucasmuma C aMyMHOM ofme¥n dopmysel IT171:
NH2- (CHz) 2-R1,

roe R1 npelcTaBJIgeT cobom 5-UJIeHHYIO HEHAaCHIEHHY
TeTepOLMKINUYECKYD TpPYyINNy, CcolepXalykln oOT 1 10 2 TI'eTepoaTOMOB,
BHIOpaHHHEX 3 N u/mirm S, Heo6g3aTelJIbHO KOHIOEHCHMPOBAHHYI C 6-—
UJIeHHOM HeHaCHIeHHON HUKJINUECKOM TpYyIIIoN, B OpTraHn4YeCKOM
pacTeopuUTeie.

[MpennouyTmTeJIbHO B KauecTBe OpPTaHN4YeCKOTO PacTBOPUTEIA
VCIIOJIb3YIOT CIMPTHE, HamboJiee IIPellloUTUTEJIBHO, WM30IIpollaHoJ. Crnocod
[IPOCT, HO IPUMEHMM B CJlydae, €CJM KOJIMUECTBO METUIJIEHOBHX 3BEHLEBR
B MCXOOHOM IOMKaApOOHOBOM KMCJIOTe OOJIbIle WMJIM PaBHO TpeM, TakK Kak
IojlyyaeMele B IIpollecce CHMHTes3sa OucasuOel OIS KUCJIOT C MEeHBIIMM
UMCJIOM MeTWMJIEHOBHX I'PYIIIl HeCTabOMIIbHH.

[IpoM3BOOHEE OMCAMUIOB MOUKAPOOHOBEIX KUCJOT ofmer dopMmyJsl I
TakXxe MOTYT OBTEH IIOJIyUeHH CIHOCOOO0OM, BKJIOUAKMIMM KOHIOEeHCAlMI MMMUIAa

obmelt dpopmyJiel VII:

8]
R3 M
g
8]
'
Tne Rz mOpezncraejgeT cobot Tpynny - (CHz)n—, Heoda3aTeJIbHO

ZaMeIleHHYID OIOHMM WM OBRYMS C1-Ce aJIKMJIaMM,
n npencrTapJygeT cobom LeJygoe umcjygo oT 0 mo 4,
C D2KBUMOJISPHEIM KOJMUECTBOM aMMHa ofmer dopMyJiel II11:
NH2- (CH2) 2—R1,

TIe R1 npencTaBJsgeT cobon 5-uJjleHHYIO HeHaCHIeHHYIO
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TeTepOLUKIMUECKYD TPYIIy, colepxamyiln oT 1 oo 2 TI'eTepoaTOMOB,
BHIOpaHHEX ¥3 N u/marm S, Heo®g3aTelJIbHO KOHIOEHCHMPOBAHHYI C 6-—
UJIEHHOV HeHACHIEeHHOW LMKJIMUYECKOM TPYIIoN,

B OpTaHMUEeCKOM PacTBOPUTEJIE IIPM HaTpeBaHUM.

[IpennouyTmuTeJILHO B KauecTBe OPTaHn4YeCKOTO PacTBRBOPUTEI I
MCIIOJIE3YIOT  CIIMPTHL, HauboJjiee IHPenIoUTUTEJIBEHO, M30IPOIaHoJl WU
KOHIeHCalUu IPOBOOAT IIPY KUIISUSHUM.

Eme omHMM cCIocoBOM HACTOAMEeIOo M300peTeHus [ABJISeTCS CIocoB
IOJIYUEHUS  IPOMBBOMIHEIX BUcaMUIOB IMKapOOHOBEIX KMCJIOT obmen
bopMmyJiel I, BRJIOUAKIUY B3aMMOOEMCTBME IMKAPOOHOBOM KUCJIOTH oOmen
bopMyJier IT1:

R40-C (0) -R3—-C (0O) -ORg4,

Tne Rz mOpencrarjsgeT cobo Tpynny - (CHz)n—, HeoBa3aTeJIbHO
3aMemeHHyln OIOHMM MM OByMsa Ci1-Ce alkujaaMu, uIM beHuI,

n nopencrTapJygeT cobou LeJgoe umcjygo orT 0 mo 4,

R4 mpencraryisgeT cobo¥ BOIOPOMN,

1 aMMHa ofme¥n dopmyJel IT1T1:

NH2- (CH2) 2—-R1,

Toe R1 IpencTaBJISgeT cobom 5-uJieHHYIO HeHAaCHIEeHHY
TeTEepOLUUKINUECKYD TPYIIly, CcolepXamyn oT 1 OO 2 TI'eTepoaTOMORB,
BHOpaHHEX M3 N u/mar S, Heob®g3aTeJIbHO KOHIEHCUPOBAHHYH C 6-—
YJIEHHOV HEeHACHMEeHHOM HIUKJIMUYeCKOM I'PYIIIOoN;

IpM MOJISPHOM COOTHOmeHMM 1:2-2,5 B pacTBope TeTparuipodypaHa
B IPUCYTCTBUN KOHIEeHCUPYIIEeT O areHTa, IpenrnouTmuTeJILHO,
KapOOHUJI UMMM IOA30JIA .

HacTosmee wu300peTeHMe TakKXe OTHOCUTCHA K JeKapCTBEHHOMY
CpeIncTBY, OGapMalleBTUUECKOM KOMIIO3MLUMUM, COOepXallMM IIPOMU3BOIHEE
BucaMMIOOB IOUKaApPOOHOBHX KMUCJIOT obmel dopMmyJel I, n crocoby,
BRJIOUAKIEMY BBeleHMe IIPOM3BOIHEX OMCaMMIOB OUKAPOOHOBHX KMCJIOT
ofmer GopMyJIEL I, IJA IPOPMUIIAKTUKM U/UJIM JIeUeHMS Yy uUeJloBeKa U
XUB O THEIX BUPY CHEIX 3aboJyieBaHUM, B TOM  UMCJIe 3aboJieBaHuM,
BHI3BAHHHX BMPYCOM Trenatura C, BUPYCOM IIalMJIJIOME UYeJioBeKa, BUU
MM OHKOTeHHBMM PHK Bupycamm, TakMMM KaK BUPYC JIeMKeMuu;
CepIeyHOCOCYIMCTHX 3aboJyieBaHUM, B TOM umpce 3aboJieBaHUM,
BHI3BAaHHHX KapOMOTOKCUUHOCTHIO HUTOCTATUKOR, OTJIOXEHVEM

XOJIeCTEepPrHa, ITOBHIIEHHEIM KPOBAHEM ITaBJIEHVEM, BaGOHeBaHMﬁ,
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CBA3aHHHX C MeTaJJIO3aBUCHUMBIMM peaKLUMaMM CBOOOINHOPaIMKAaJIbBHOT'O
OKMCJIEHMS, B TOM UMCJIe TepOHTOJIOTMUecKMUX 3abdojieBaHMM, TaKMxX Kak
KaTapakTa, 3abojieBaHMUA CeTUaTKM, I[IUIMeHTalusa KOXM; IIOCJIeOCTBUS
MHCYJIbTa; aTepoCKJIepO3; BOCHaJIMUTENbHEX 3abojieBaHMUM, TaKMxX Kak
OCTEeOoapTPUT, PEeBMATOUIHHIN apTPUT;

nabera M eTr0 COCYIMCTHX OCJIOXHEeHMUM; HeMVpomoereHepaTUBHEIX
3aboJjieBaHMUM, B TOM umcie BoJIe3HHU AJbLTerMepa, BoJie3Hu
[TapKkMHCOHA, BunscoHa, I'enTMHI'TOHA, DOKOBOTO aMMOTPOPUUECKOTO
CKJIepO3a, IIPMOHHHX 3adoJjieBaHUn;

OHKOJIOTUUYECKHUX 3aboJieBaHUM; zaboJjieBaHUM, BEI3HIB a €MEIX
TOKCUHAMM MMUKPOOPTAaHM3MOB, B UYaCTHOCTHM, OOTYyJIM3Ma WJIM Ta30BOU
TaHTPEeHH;

aJIKOTOJIM3Ma U aJIKOTOJILHOTO LMPpo3a IIeUeHM; XKeJIe30U3OHTOUHOM
aHeMMUy, IIO3OHEV HOPOUPHUM; OTPAaBJEHUN COJAMM IIepPexXOOHHX MeTaJlJIOB.

CoeIlMHEeHMA HaCTOoAmeI'o M300peTeHrsa BBOOATCA B 200eKTUMBHOM
KoJIMUeCcTBe, KOTOpoe obecrieumpaeT KeJlaeMbel TepalleBTUUYeCKUM
pesyJbTaT.

CoenmHeHusa obmen dopMyJiel (I) MOTYT OBTH BBeIOeHH IIepopalJibHO,
MEeCTHO, IapeHTepalJlbHO, MHTpaHas3aJIbHO, WHITAJALUMOHHO UM PEeKTaJIbHO B
BMIEe CTaHOapTHEX JIeKapCTBEHHEX (OopM, comepXxalMx HeTOKCUUHHE
bapMalleBTHUUECKM IIpUEeMJIEMBIE HOCUTEJM. JVCIOJbL3YEeMEl B HaCTOAlleM
ONMCaHUM TepMMUH «IlapeHTepaJibHOe BBeleHMe» O3HadvaeT IIOOKOXHEHE,
BHYTPVBEHHEE, BHYTPMMEIIEUHEE WM BHYTPUTPYIOHBEE MHBEKLUUM WU
BJIMBAHMUA .

CoenvHeHUd HacToOAmeIro n300peTeHnusd MOTYT OBITH BBEIIE&HH
HauMeHTy B Io3ax, cocTaejgwomux oT 0,1 nmo 100 Mr/xr Beca Tejla B
OeHbL, I[pellouTHUTeJILHO, B Io3ax oT 0,25 mo 25 MID/KD OOUH WM
DoJlee pa3 B IOEeHb.

[lpy 3TOM CJelyeT OTMETUTE, UYTO KOHKpPeTHas »Oo3a IJA KaXIoIo
KOHKPEeTHOTO IMallMeHTa OyIOeT 3aBMUCeThb OT MHOTI'MX (aKTOPORBR, BKJKUYAS
aKTMBHOCTB HIOaHHOTO MCIIOJIB3YEMOTO COeIVMHEeHMHd, BO3pacT, BeC Tela,
noJi, ofmee COCTOSHME 3IO0POBbA U PEXMM IIMTaHMA IIallMeHTa, BPpeMAa U
crnoco® BBeleHUMA JIEKAPCTBEHHOT'O CPeICTBa, CKOPOCTBb €TI0 BEBEIEHUS
M3 Opl'aHM3Ma, KOHKPETHO MCIOJb3YyeMYyK KOMOMHALMKD JeKapCTBEHHHX
CpencTs, a TakXe TaXeCcTb 3aboJjieBaHUA Y  OAHHOTO MHIOMBHUIA,

nogmBepraeMoro JIedeHMIO.
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dapMalleBTUUECKUE KOMIIO 3ULIUU 1o HacToAmeMy M300pEeTEHNIO
comepXxaT coeIMHeHMe ofbmer ¢QopMyJiel (I) B KoJuuecTBe, »0OPeKTUBHOM
OJIA OOCTMXEHMSI XeJlaeMOTO pes3yJjbTaTa, M MOTyT OBThL BBEeIOeHH B BUIe
CTaHOAPTHEX JeKapCTBeHHHX (QOpM (HalpuMep, B TBepHOOM, IIOJIyTBepIoMn
WIM XUIKOW dopMe), comepxamyx COoeIMHeHUS HacTOoAmeIo Uu300peTeHUus
B KauecCcTBe AaKTMBHOTO MHIpeIMeHTa B CMeCM C HOCHUTeJIeM WU
HallOJIHUTEJIEM, NPUTOOHEIM  IOJIA BHYTPUMBIIEUHOTO, BHYTPMBEHHOTO,
[IepopaljiIbHOTO, CYONMHIBAJILHOTO, WMHIAJALUMOHHOTO, MHTpaHas3aJIbHOTO U
VHTPaApeKTaJIbLHOT O BEBeIeHUSA. AKTUBHLIM VHTpeIVNeHT MOXeT OHITH
BKJIOUEH B KOMIIO3MLMK BMeCTe C OOBUHO MCIIOJIb3YEeMEIMU HETOKCUUHBIMA
bapMalleBTUUECKHA npreMIIeMBEIMA HOCUTEJIAMHA, IPUT O OHEMM oJs
M3TOTOBJIEHUSA PacTBOPOR, TabJIeTOK, IWJTOJE , KalcyJ, opaxe,
SMYJILCUM, CYCIeH3UuM, Ma3ey, TejJel U JIoOHX »OPpYITUX JeKapCTBEHHBX
bopM.

B kauecTBe HANOJHUTeJIeM MOTYT OHTb MCIOJIbL30BAHH pas3JIMUuHbEe
BelleCTBa, TaKMe KakK caxapupsl, HalpuMep, IJIOKO3a, JaKTo3a WK
caxapo3a, MaHHUT WX COPOUT, MIPOM3BONHBEE LEJUJIOJI03E M/MIn docdhaTe
KaJblKg, HalpuMep, Tpukalbuuyi ¢ochaT MIM KUCHEM docdhaT KaJbLmUdg,
B KaueCTBEe CBA3YKIMEeI'0 KOMIOHEHTa MOT'YT OBTH MCIOJIL30BAaHE, TakKue

KakK KpaxmaJibHas IacTa, HalpuMep, KYKYPY3HHM, IIMeHWUHHY, PUCOBHI,

KapTOd}eﬂbeﬂz KpaxmMall, XeJlaTuH, TparakaHT, MeTWJIIeJJIIJIO34a,
TMIOPOKCUIIPOIIMIIME TUIILLeJIJIInJIO 34, HanMﬁ Kap6OKCMMe TUIILLeJIJIIIJIO 3 a
n/nnm IIOJIMBYHWIIIIMPPOJIMIOOH . [pu HeoBxXoOMMOCTH MOTYT OHITH

MCIIOJIb30BAHE  Pa3PHXJIAOIMEe  aTeHTH, TakKMe KaK  BHIIEYIIOMSHYTHE
KpaxMaJIkl n KapBoKCHUMe TUJIKPaXMall, IIOIIePEYHO CIIU T
NOJIMBUHWIIIMPPOJIMIOOH, arap WIXM aJIbITMHOBAasS KMCJIOTa WJIM e€e COJib,
Takasg KakK aJIbTMHAT HaTpUd.

MoryT OHBTL MCIIOJIL30BAHEH HeoOd3aTeJibHEle »DoOaBKM, TaKMe Kak
ATEHTH, pPeryJupyolMe TeKyueCTh, M CMa3HBaKlMe AaTreHTH, TakKKe Kak
OVOKCUI KPEeMHMUS, TaJlbk, CTeapMHOBAS KUCJOTa M e€e COJIM, TaKMe Kak
CTeapaT MarHMg WIM CTeapaT KaJlbludg, U/WIM OPpONMJIeHTJIMKOJL .

Agpo mOpaxe OOHYHO IIOKPHBAKLT CJOEM, KOTOPHM VYCTOWMUMB K
OeVICTBUIO XeJIYIOUHOTO CcoKa. IOJIa 2TOoM LeJM MOT'YT OHTBH MCIIOJIB30BAHE
KOHLEHTPUPOBaHHEE PACTBOPEH caxapmuiuosB, KOTOPHIE MOTYT
HeoBs3aTeJIbHO comepXaThb APaBUNCKYIO KaMenn, TajbkK,

IIOJIMBVHIVIJITIMPPOJIMIOOH , ITOJINS TUIIEHTJIMKOJIb I/[/T/[J'H/[ IVMOKCHIO THWTaHa, "
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NOOXOOAMME OpTaHMUeCKMe PacCTBOPUTEIM MM MX CMeCHU.

B KauecTBe noBaBoK MOTYT OHITE TaKxe VCIIOJIb 30BaHH
CTabuamM3aTopH, 3alyCTUTENM, KPacCUTeIu M OTHOYNKMU.

B KauecTBe Ma3eBOUu OCHOBEH MOTYT OEITH JMCIIOJIb 30BaHH
YIJIEBOOOPOIHEE Ma3eBHE OCHOBH, TakKMe KaK BaszeJIMH OeJIHM ¥ XeJITHM
(Vaselinum album, Vaselinum flavum), BaszeJMHOBOe MacJjio (Oleum
Vaselini), wmasp ©Oejjag u xugkas (Unguentum album, Unguentum
flavum), a B kKauecTBe JoBaBOK IJg IIpuoaHusg 0OoJjiee ILJIOTHOM
KOHCHCTEHUMM - TakKue KaK TBepIHM OapadMH UM BOCK; abCcopOTHBHHE
Ma3eBHE  OCHOBH, Takve KakK TUIPOOMUIIBHEM  BaseJMH (Vaselinum
hydrophylicum), JIAHOJIVH (Lanolinum), KOJIEOKpEM (Unguentum
leniens) ; Maz3eBHEe OCHOBHI, CMHIBaeMHe BOIOM, Taxkue Kak
TUOPOOUIILHA L Mashb (Unguentum hydrophylum) ; BOOOPAaCTBOPUMEE
Ma3eBHE OCHOBH, TaKMe KakK I[DOJIUATUIIEHTJIMKOJIeRBasad Mas3b (Unguentum
Glycolis Polyaethyleni), OeHTOHMTOBHE OCHOBH U IpPyTHE.

B KauecCTBe OCHOBEI OJIA TeJjleM MOTWYT OBITH MCIIOJIB30OBAHEI

Me TMJILLEJIIIIIIO 348, HaTpueBad COJIb KapOoKCHMe TUJILLeJIIIIJIO 3E,
OKCUIIPONNUIILLEJIIIIIIO 34, [IOJINS TUJIEH T JIMKOJIb NI [IOJIMD TUIIEHOKCHUT,
KapBoImoJ.

B KauecTBe OCHORBH IJIS CYIINO3UTOPUA MOT'YT OHTH MCIIOJIL30BaHH
OCHOBH, He pacTBOPMMEE B BOIe, TakMe KaK MacJiO KaKao; OCHOBH,
pacTBOPMMEIE B BOIE WJIM CMellMBaeMble C BONOM, TakKMe KaK XeJJaTUHO-—
TJIMLEPUHOBHE WJIM IIOJMUBTUIIEHOKCUOHLHE; KOMOVMHMPOBAHHEIE OCHOBHE —
MBELJIB HO — TUIMIIE PUMHOBHE .

[Ipy TPUTOTORBJIEHUM CTAHOAPTHOM JIEKAPCTBEHHOM (QOPMEI KOJIMUECTBO
aKTVMBHOTO WHIpPEeOreHTa, MWCIOJbL3YeMOTO B KOMOMHAIIMM C HOCUTEJIEM,
MOXEeT BapbMPOBaTLCA B 3aBUCUMMOCTM OT pPelUIMeHTa, IIoIBepTralmerocsd
JIeYeHuo, oT KOHKPETHOTO criocofa BBelleHUd JeKapCTBEHHOTO
cpellcTBa.

Tak, HalpuMmep, TPV MWCHOJbL30BaHUM COEOVHEHUM HaCTOAMeTO
n3obpeTeHrs B BUIe PacTBOPOB MJA MHLEKIUNM, CcoldepXaHVe aKTMBHOTO
areHTa B HMX cCoOCTaBJgeT no 5% 1o Macce. B kKauecTBe pa3s3faBUTeJIeM
MOTYT OHTH VCIIOJIL 30BaHH 0,9% pacTBOp xJjopuna HaTpu4,
INCTUJLIMPOBAHHASA BOIa, PacTBOP HOBOKaMHa IJid MHBEKLIUM, pPacTBOP
PyHTepa, pacTBOp IJIOKO3H, cClIeludruueckue nobaBKMY OJIS PacTBOPEeHUS.

HpM BBeIE€HVNM B OPI'aHM3M COeIMHEHUNM HacCTOAIMeIro MBO@peTeHMH B BUIOe
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TabJIETOK ¥ CYNIIO3UTOPUEB, WMX KOJMUECTBO cocTaprjdgeT no 200 MI Ha
CTaHIDAPTHYKL JIeKapCTBEHHYK (QOPMY .

JlekapcTBeHHBIE (QOPMEL HaCTOAMEI'0 M300peTeHusd IIoJIydalT II0
CTaHIDaApTHEM MeTOOMKaM, TaKuM Kak, HalpuMep, IIPpOLeCCH CMellMBaHUI,
TPaHyJIMPOBaHMg, OQOpMMPOBaHME Ipaxe, pacTBOPEeHMe U JIMOOUIM3alud.

IDeTaJlbHOE OIMCaHMe COeIMHEHUM HacToAmeI'o UM300peTeHusa, UX
[IOJIYUYEeHMSI UM MCCJedOBaHMSA aKTHMBHOCTM IMIpedcTaBJIeHO B HIMXKeCJIeOYIMX
nprMepax, npenHasHaUYeHHBIX oJis WILJIIOC Tpalum IpenrnouTUTeJIbHHX
BapMaHTOB M300peTeHMsa, M He OTIpaHMUMBAKIMMM €TI0 OO0OBLeM.

[I[pMepH CHMHTE3a MPOM3BONHHX IJIYTAapUMUIOB ofmel GopMyJsl T

CpencrBa M MeTOIEBl

VHIMBUAOYAJLHOCTL I[IOJIYUEHHHX COeOMHEHMM NPpOoBepsdinT MeTomoM TCX
Ha IulacTuMHKax “Kieselgel 60 F254” (dupmer “Merck”, T'epmMaHUA) B
cCucTeMe pacTBOpUTeJel: OUPUOAMH-YVKCYyCHas KucJoTa-Boma (20:6:11) -
cucrtemMa A, A:zTmiauetatr 3:1 (1), xmopodpopM—-MeTaHos 9:1 (2).

SJjekTpodopes Ha oymMare (Bymara oJisa BJIeKTpodope3a
Konmonoxckoro UEBK, 120x320 wMMm) nOpoeomar B @ Oydpepe ¢ pH 5,1
cocTaBa OUPUONH-YKCYCHasA KMCJIOTa-BoOa 12:10:1000 B Kamepe
(150x320x150 mMm) ¢ rpamueHToM 15 B/cM B Teuenume 1,5 uaca.

XpoMaToT'paMMEL 7 BIIEKTPOPOpeIpaMMEL IPOABJIAKT XJIOp-—
TeTpaMeTUIIOEH3VOMHOBEM pPeakKTUBOM M peaKTuBOM llayim.

TeMIlepaTypy ILJIaBJIEHUA OIpelelidainT Ha Opubope ITII (3asonm Jjab.
npudopos, Poccusa, 1r. KiuuH).

CrnexTpel MK-0ypbe cHuMaklT B TablleTkax KBr Ha npubope “Magna
750”7 (“Nicolet” (CHA)).

CriekTpel 1H-SMP perucTpupylT Ha IIpubope AMX-400 (T'epmanudg),
Bruker DPX-400 (I'epmaHu4g) .

MaCC—CHeKprI BEICOKOTI'O pa3pelleHMAd II0JIy4dalT Ha BPeMAIIPOJIETHOM

MacC-CIeKTpOMeTpe MeTOIIOM MaTPUKCHOM Jla3epHO-IeCOpPBUMOHHOMN
VMOHM3alUUn C MCIIOJIE 30BaHMEM B KauecTBe MaTPUIIE 2,5-
OIUTUOPOKCUOEH30MHOM KMCJOTH, Ha nOpubope Ultraflex (“Bruker”,
TepMmanusa) .

XX /MC-cucreMa aHaJlnsa MHOT OKOMIIOHEHTHEIX cMecen Shimadzu
Analytical HPLC SCL10Avp, Macc-chnekrpomMeTrp PE SCIEX API 165
(150), (Kanaga) .

AHaIMTUUEeCKYI of0palleHHO-(pas30Byw BIXX nporomguim Ha oOpubope:
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xpoMaToTrpad® HPLC Shimadzu B ycCJHoBMAX: KOJOHKa Luna C18 (2) 100
A, 250x4,6 MM (cep.b99779-23), TIpaIMeHT »JIOUPOBaHMA B CHUCTEME
bochaTHEL OydepHHM pacTBop pH 3, 0:MeTaHO’d (ycaoBusa A). Ha
npudtope xpomMatTorpad Beckman (USA) «System Gold» ¢ YVd-meTeKTOpOM
(A=220 HM), KOJIOHKa «Gemini» C-18, 150x2,0 ™M Phenomenex,
nonBuwxXHasa ¢aza rpamuedHT B 0,05 M docharHoM Oydepe (pH 3,0) 908
MeCN B BoOme, CKopocTh osJjmoumm 0,25 MI/MUH, HWMHXeKUMS 110 10 MKJI
(ycioBug B) .
pumep 1

Buc-1, 5- (NPF-mucTaMrHMiI) TJIyTapoBadg kucjora; (N,N'-0uc-[2- (1H-

MMUIOAaR0JI-4-1JI) oTuJI] IeHTadgMamMn (coelIMHeHMe 11)

K 5 » (0,031 MOJL) IOUMETMIIOBOTO 50Mpa ITJIYTAPOBOW KUCJIOTH
npubarjgsaor 8 T (0,072 MOJL) TI'McCTaMMHa ¥ HaTrpeBaboT nopu 170°C B
TeueHre 3,5-4 u QOO0 IIpekpalleHMHA BHOSJIEHUS I[1apOoB MeTUJIOBOTO
cnupTa. [IOJIHOTY IMIPpOTeKaHMd peaKUMM KOHTPpOJIMpYT MeTomoM TCX wim
3JekTpodopesa. BaTem PEaKUMOHHY Maccy CYCIIEHOIUPYT B
M30NPONMJIOBOM CIMPTE UM OCTaBJasawnT Ha 24 uyu npu +4°C. IIpOOyKT
OTHOEJIAKT, [IPOMEEBAKT MW3OIPOIMJIOBEM CIWMPTOM, CymlaT. Bexonm 6,8 T
(69%) . Re 0,42 (1). E*t49 MM. T.mo. 166-168°C. XX /MC,
VHIVBUOYAJBHEM MK, BpeMda yIepxupaHusa 0,3 mMmuH [M+H]™=319. BOXX B
YCJOBMAX A, WHIMBUIYAJLHHM 0OMK, BpeMa yIepxuBaHusa 5,58 MuH.
CnexkTp *H-AMP (400,13 MI'u, IMCO-ds, &, M.m., J/Tu): 1,70 (meHT.,
2H, CH2CH:CHz, J=7,3 Tu), 2,03 (v, 4H, CHCH2CHz, J=7,3 Twu), 2,6l
(r, 4H, CCH.CH:N, J=7,5 Tu), 3,26 (xB., 4H, CCH:CH:N, J=7,5 Twu),
6,76 (mmp.c, 2H, CCH ), 7,50 (c, 2H, NCHEHN ), 7,94 (mmp.T, 2H, NH
) . Cnextp MK-Oypbe (B Tabmuue KBr, v, cm?l): 1651 (v C=0 ammupg I),
1580 (& NH ammm II), 1425 (-CHx-CO-). Hammpmeno, 2%: C 56,40, H
6,86, N 26,31. CisH22N¢O2. BruwmcJjeno, %: C 56,59, H 6,96, N 26,40.

[Ipumep 2
Buc-1, 4- (NPF-TucTaMMHIMII) SHTapHasd KKCJOoTa; (N,N'"-6muc-[2- (1H-
MMUOa30JI-4-wJI) oTuJl] OyTaHoMaMun) (coeuHeHUe 3)

K 5,5 r (0,046 w™MoOJNBb) HAHTApHOM KUCJIOTH NOpubaBiasgioT 12,2 T
(0,11 moyp) TMCTaMMHa M HarpeBawoT Opu 170°C B Teuenme 3,5-4 u 1mo
[IpeKpalleHUS BHIEJIEHMS [1apOB BOOHE. I[IOJIHOTY I[POTEKaAHUS pPeaKLUUM

KOHTpoOJMpylT MeTomoM TCX wmam sJekTpodopesa. 3aTeM pPeaKUMOHHYIO
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Maccy cychneHoupyioT B 50 MJI BOOE M OCTaBJIAKT Ha 24 u npu +4°C.
[IpoOyKT OTHEJNIAT, IPOMHBAKT BOOOM, cymaT. Bmxonm 10,7 T (76%). Rs
0,51 (1). E*51 »m. T.mx. 230-231°C. [M+H]® 304,95. Cnexrp !'H-AMP
(D20): &, M.m.: 2,48 (c, 4H, CH»-Suc), 2,80-2,84 (v, 4H, [(-CHz-
HA), 3,44-3,48 (7, 4H, o-CH2-HA), 6,97 (c, 2H, 5-CH-Im), 7,78 (c,
2H, 2-CH-Im). Cnextp MK-0ypre (B Tabmuue KBr, v, cMm1i): 1634 (v
C=0 ammpm I), 1583 (& NH ammum II), 1429 (-CHz-CO-). HampmeHo, %: C
55,40, H 6,66, N 27,31. Ci14H20NeO2. Brmamciyiero, %: C 55,25, H 6,62,
N 27,61.

[Ipumep 3
Buc-1, 3- (NPF-mucTaMMHMII) MaAJIOHOBasg KUCJIOTA; (N,N'-06muc-[2- (1H-
MMMOa30Ji—-4-wJl) 5Tuil] DponadaraMun) (coeluHeHne 2)

K 6,4 (0,039 MOJBL) IOMDTHUIOBOTO 20MpPa MaJIOHOBOW KMCJIOTEH
npudariasaor 9,0 r (0,081 MoJbL) I'McTaMMHa M HaTr'peBawoT npu 170°C B
TeueHVe 2,5-3 U OO I[IpeKpalleHMHA BHIOEJIeHUS [1apOB STUJIIOBOIO CIMPTA.
[TosTHOTY IIPOTEeKaHNA peakumum KOHTPOJIMPYIT MeTOIOM TCX NI
pJIeKTpodopesa. 3aTeM pPeakKUMOHHYKD MaccCy cychneHaupyioT B 20 MJI BOXIE
M OCTaBRJALT Ha 72 u npm +4°C. IpoOyKT OTHEJNADT, IPOMHBAKT
M3O0IPONIUJIOBEIM CIOMPTOM, cymaT. Bexon 5,0 v (44%). Re 0,41 (1).
E+57 mm. T.rwr. 187-188°C. Cnexrp tH-AMP (D20): &, M.m.: 2,74-2,78
(r, 4H, (-CH2-HA), 3,15 (c, 2H, CHz:-Mal), 3,41-3,44 (7, 4H, o-
CH.-HA), 6,78 (c, 2H, 5-CH-Im), 7,66 (c, 2H, 2-CH-Im). CnoexkTtp MK-
dypre (B Tabmguue KBr, v, cMml): 1643 (v C=0 ammpm I), 1574 (& NH
ammn II), 1426 (-CH2-CO-). Hampmeno, %: C 53,24, H 6,51, N 28,56.
C13H1sNeO2. BrumciieHo, %: C 53,78, H 6,25, N 28,95.

[Ipumep 4
Buc-1, 2- (NPF-mucTaMMHMII) MaBejleBad KUCJIOTa; (N,N'"-06muc-[2- (1H-
MMUIOAaR0JI-4-1JI) 3TUJI] 23TaHoaMmn) (coelmMHeHMe 1)

K pactBOpPY 7,3 1 (0,05 MOJL) IMSTMIOBOTO 50Mpa IaBeJIeBOU
KMCJIOTEL B 35 MI M30aMWUJIOBOT'O CcImMpTa Opubaejggwor 12,2 1o (0,11
MOJIb) THCTaMMHa M KUOATAT B TeueHMe 4 u., IIOJHOTY MIpPOTeKaHUs
peakliuy KOHTPOIUPYIT MeTomoM TCX miIM BJeKTpodopesa. PeakKUMOHHYD
CMeChb OCTaBJIAT Ha 16 u npu +4°C. Ocamok OTHeJIAT, IIPOMEEBAKT
M3O0NPONIUJIOBEIM CIOMPTOM, cymaT. Bexom 10 o (72%). Ref 0,55 (1). E*55
mMm. T.rwr. 235-236°C. CnexTp lH-AMP (OMCO): &, M.m.: 2,66-2,72 (T,
4H, pB-CH2-HA), 3,33-3,41 (M, 4H, o-CH:.-HA), 6,81 (c, 2H, b5-CH-
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Im), 7,54 (¢, 2H, 2-CH-Im), 8,78-8,84 (T, 2H, NH-CO). Cnextp UK-
dypre (B Tabmmue KBr, v, cMml): 1651 (v C=0 ammpmg I), 1566 (& NH
ammg II), 1425 (-CH2-CO-). Hampeno, %: C 52,24, H 5,51, N 29,97.
C12H16N6O2. BrumcieHo, %: C 52,17, H 5,84, N 30,42.

Ipumep 5

Buc-1, 3- (Nf-mycraMuumi) nsodprajeras KucJoTa (coeIMHeHMe 6)

B 30 wmn gouMeTHIQOpaMMIa PacTBOPSAKRT 5 1 (30 w™MMOJIB)
nzodTasIeBOM KMCJOTH M 7,93 T (69 MMOJb) N-TUIPOKCUCYKUMHMMMIA. K
[IOJIyYEeHHOMY pacTBOpY, OXJIaXIOEeHHOMY oo 5°¢C, npubaBJIgT
OXJIaXIIeHHEIM PacTBOP 14,24 T (69 MMOJIE ) N, N’ -
OIMLIUKIJIOTeKCHUIKapobooumuvmoa B 10 MI  guMeTuIdopaMMIa, PeaKUMOHHY
CMeChb OCTAaBJIAT Ha HOUb HOpu 5°C. MouUueBMHY OTIOEJILIT, IIPOMEBAalT 15
MJI IVMMeTuJIdopMaMMOa M CymarT. Mcxomda M3 MacCH — I[IOJyUeHHOM
MOUEeBWHEH, BEIXOJZ  pPeaKLUuM CUMTAaKRT PaBHBEM 80%. PacTtBOop  N-
TUOPOKCUCYKUMHVMUOHOTO IOM0MPpa M300TaJIeBOM KUCIJIOTH OXJIaXOalnT IO
5°C, mocJyie Yero K HeMy IIOPUMAMM IIPWMJIMBAKLT pacijae 6,84 © (61,60
MMOJIE ) TUCTaM/Ha . PeaklMOHHY CMECH OCTaBJISART Ha 2 u.
PacTBopuTesb yIaJglRT B BakyyMe. OCTaToOK, OpelcTaBJasomMM cobomn
XKeJIToe MacJio, pacTeopAnT B 120 M BOOE UM IOPONYyCKalT Udepes
KOJIOHKY c Amberlite IRA-96 (27x115) . dpakunm, comepxamme
IpOOyKT, OBBENUHHAIT . Brnasmue KpUCTaJIJIEL  LIeJIeBOTO nponykKTa
oTnesisaoT. IIOJIyUeHHEM TeXHUUEeCKUM IM[IPOIYKT IIepekKpUCTallJIM30BHBAIT
u3 cMecu 35 MI wm3omponaHoJa ¢ 10 MI BoOe. KpucTaJulel OPOIOYyKTa
OMIBLTPYIOT, MNOIPOMHBAT BOOOM (3x30 MJI) M M30NpoNIaHoOJOM (2x13 wMi),

cymarT. IloJiyyalnT IIeJIeBOM NPOIOYKT B BuUIe OeJIEX KPHUCTaJJIOB. BHXOI

1,55 o (18%, cumMTada Ha TITHUCTaMMH, WIM 14% - Ha u30QTaJIEeBYD
KkucjoTy). Re 0,42 (1). T.ma. 218-219°C. E'40 wMMmM. Macc-CIexTp:

[M+1]* 353, CnexkTp H-AMP: (300 MI'w, IMCO-de¢): &, M.m.: 2,74-2.79
(r, 4H, (-CH2-Ha), 3,46-3,52 (v, 4H, o-CH»-Ha), 6,81 (c, 2H, b5-
CH-Im), 7,52-7,56 (M, 3H, ArH+2-CH-Im), 7,92-7,95 (m, 2H, ArH),
8,28 (c, 1H, ArH), 8,65 (mmp.c, 2H, -C(O)-NH-), 11,80 (mmup.c,
2H, -NH-). BOXX B yCJIoBUAX B, WHIMBUIYaJLHHM IIMK, BpeMs BHXOIa

12,5 vmH.
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[IpumMmep 6

Buc-1, 5- (NF-rucTaMmuHMI) TJIyTapoBas kucjoTa; (N,N'-0uc-[2- (1H-

MUOAa30JI-4-1JI) 3TuJl] IeHTaugmuamMiyn) (coeguHeHMe 11)

K pacteopy 13,2 1© (0,10 MOJB) TJUIyTapoBOM KMCJOTH B 50 MI
MeTaHOJIa IpKM OXJIaXOeHUM U IIepeMellMBaHMM NoOpLUAMM HoO0aBJIAT 8 MII
PCls. PacTBOpUTEJIE M3 pPeaKIMOHHOM CMecu YIaJaoT B  BakKyyMe.
[IOJIyUeHHEI OCTaTOK IIepeloHdnT B BakyyMme. IlojiyualoT 14,7 T (92%)
IVMETUJIOBOTO »dMpa TJIyTapOoBOM KMUCJOTH C T.Kum. 110-112°C.

K 20 MJI MU3OIPOIMIIOBOTO crmpTa IPUIMBAKT 7,5 MJI
TUOpa3uHIKOpaTa, Hal'peBalT IO KUIIEHMS M I[I0 KalllaM IJo0aBJIgnT 8 T
(0,05 mMoJIB) IOMMETHMJIOBOTO 20Upa ITJIYTapOBOM KMCJIOTH, PeaKUMOHHYIO
CMecChb OCTaBJgaRT nOpu +20°C Ha 16 u. BuhOaBmMM B O0CaloK MIPOOYKT
OTHEJIANT, I[IPOMEBAKT WM30NPONMIIOBEM CIMpTOM. CymatT. Iojgy4dawoT 7,3 T
(91%) murmMmopasmuia IJIYTapOBOM KMUCJOTH C T.IJI. 210-212°C.

K pacrBOopy 1,61 © (0,010 w™MoJIb) OIVUTUOpasuna ITJIyTapoBOM
KMCJIOTH B cMecum 20 1T JgpIa C 2,5 MJI COJSHOM KMcJOTH M 10 M
IpeIBapuUTeJIbHO OXJIaXIEeHHOTO XJiopodopMa npu lepeMellBaHUM
nopumsavu npubasiasor 1,45 v (0,021 wMosb) HUTpUTa HaTpusa. CJon
xJiopodopMa OTOeJIglnT, OpoMeBaiT 10 MJI OXJaXIeHHOM OO +4°C BOOH H
OIPUIINBAKRT K OXJIAXIOEHHOMYy pacTBopy 2,6 T (0,023 MoOJb) I'MCTaMMHa B
5 MJI m3ompornaHoJia. PeakKUMOHHYID CMeCchb ocTaBJglT npu +20°C Ha 2 U,
3aTeM pPacTBOPUTEJIb  YIaJdnT B BakKyyMe. [IoJlydeHHEI  OCTaTOK
pacTeopsAnT B 20 MI BOIOH M I[OPOINyCKaKT Yepes3 KOJOHKY C 50 wi
MOHOOOMEHHOV CMOJIE KY-2-20 B Hf-dpopme. Cwmojy npomeeaioT 0, 5%3-HEM
pacTeBoOpoOM aMMmaka, cobupad OopakuuM OIpOonoyKTa, He CcomepXalero
TUCTaMMH. OJI0aTH OOBeIMHAIT, PacTBOPUTENE: YIallaloT B BakKyyMe,
IIOJTYYeHHHM OCTaTOK I[IePeKPUCTAaJJIM3OBHBAKT M3 2 MJI M30INPOIaHoJa,
cymaT. IlojryyamoT 1,8 o (55%). Rf 0,42 (1). E*49 MMm. T.mmjg. 166-
168°C. Cnexrp *H-AMP (D20): &, w™M.m.: 1,73-1,78 (M, 2H, pB-CHz-
Glt), 2,10-2,15 (7, 4H, o-CH-Glt), 2,78-2,82 (v, 4H, pB-CH:-HA),
3,43-3,48 (v, 4H, o-CH:-HA), 6,94 (¢, 2H, 5-CH-Im), 7,69 (c, 2H,
2-CH-Im) . Cnextp UK-Oypbe (B Tabiauue KBr, v, cMm1i): 1651 (v C=0
ammg I), 1580 (& NH ammm II), 1425 (-CHx-CO-). Hanpmeno, %: C
56,40, H 6,86, N 26,31. CisH22NeO2. BrmuucierHo, %: C 56,59, H 6,96,
N 26,40.
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pumep 7

Buc-1, 5- (NP-TMcTaMMHWMII) aOuIMHOBasa kucjoTa,; (N,N'-8uc-[2-(1H-

MMOAa30JI-4-1JI) 3TuJI] Tekcaugmuamimyn) (coeguHeHMe 12)

K pacteopy 7,40 v (0,05 MOJB) amIMOMHOBOM KMCJIOTH B 25 MI
MeTaHOJIa IpM OXJIaXOeHUM II0 KallJlaM »DoBaBJART 4 MI TPpexXXJOPUCTOTO
bocdopa. PacTBOPUTEJIE M3 pPEeakKUMOHHOM CMeCH YyHajldloT B BakKyyMe,
[IOJIYUEHHEI OCTAaTOK IIeperoHgnT B BakyyMe. IllojgyuaoT 7,5 1 (86%)
IVMETUJIOBOTO »3dUpa aIUMIMHOBOM KMCJOTH, T.kumn. 115-117°C.

K cMecu 20 MJT M3OIPOIPOINIIOBOTO compTa u 5 MJT
TUIPpa3MHITUAPAaTa, HaTrpeTOoM OO KUIEeHMS, 10 KamjaMm npubaBiasgioT 7,5 T
(0,04 MoOJIB) IOVMMETMJIOBOTO 20Upa aIuIMHOBOM KMUCJIOTH, pPeaKUMOHHYIO
cCMech ocTaBJagnT Opu +20° Ha 16 uY. BHOaBmMM B 0CaOOK IPOOYKT
OTHEJIANT, [IPOMEHBAKT WM30NPONMIIOBEIM CIMPTOM, cymaT. Illojgy4dawnT 6,2 T
(83%) murmMmopasmula aIUIMHOBOM KMCJOTH C T.IJJ. 182-182,5°C.

K pacTtBOpy 2,2 T (0,013 MOJb) IMTrMIpasuIa aOIUIMHOBOM KMCJIOTH
B cMecu 30 1T JbmHa C 3 MJI COJISHOM KMUCJOTH M 15 MI OXJIaXOeHHOTO
XJiopobopMa IIpK IIepeMellMBaHUM IIOCTEeIleHHO IIOopUMAMM IIpKucHIaonT 1,8 T
(0,026 mMoOJBb) HUTPMTa HaTpusa. CJIOM XJopodopMa OTIOEJIART, IIPOMBBAIT
10 ™M oxJaxmeHHOM mo +4°C BOIOH U T[IPUIMBALT K OXJAXISHHOMY
pacreopy 3 T (0,027 MOJB) THUcTaMMHa B 8 M M30MIpOoIlaHoOJa. IIOJHOTY
IPOTEeKaHUd peakUuuy KOHTpOoIMpyoT MeTonoM TCX wmiam siekTpodopesa.
PeaKUMOHHYIO CMeChb OCTaBJAKT Ha 24 u npm +4°C, ocalokK OTHOeJIdnT,
IIPOMEIBAIT M3OMNPONMJIOBEIM CIVMPTOM, I[IepeKpUCTaJIJIM30BHEAILT W3 BOIH,
cymarT. IlojsryuanoT 2,8 r© (65%). Rf 0,48 (1). E*45 MvMm. T.mjg. 184-
186°C. [M+H]* 332,92. Cnexkrtp H-AMP (D20): &, M.m.: 1,37-1,41 (M,
4H, (-CH2-Adip), 2,11-2,15 (M, 4H, o-CHy-Adip), 2,74-2,78 (T, 4H,
-CH.-HA), 3,40-3,44 (7, 4H, o-CH2-HA), 6,88 (c, 2H, 5-CH-Im),
7,63 (¢, 2H, 2-CH-Im). CHnexrtp HK-Oypbe (B Tabjiuie KBr, v, cM1):
ledo (v C=0 ammpm I), 1581 (& NH ammm II), 1425 (-CHz-CO-).
c 57,45, H 7,15, N 24,97. CieH24NgO2. BruwmcigeHo, $%: C

ow

Hanneno,
57,81, H 7,28, N 25,28.
B CoOOTBeTCTBMM C BHIIEYKa3aHHOM METOIOMKOM IIOJIYUEHH CJeIyImMe

COeIIMHEHNMA

Homep OUBUKO—XMMHUUECKHME
CTpYyKTYpPHad popmysia
COeIMHEeHNd IOaHHBEE
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CoenmHeHUe 8

TN

Macc-crekTp:
[M+1]t=353. B3XX: B
YCIIOBUAX B,
VMHIUBUOYAJILHEM IIUK,
BpeMsa BexOma 16,1
MyH. CronexkTp 1H-SMP
(400 MImu, IMCO-de):
o, w™M.m.: 1,63-1,75
(2H, ™, CH2), 1,96-
2,11 (4H, T,
J=7,46, 2CHz), 3,06-
3,16 (4H, T,
J=6,97, CHz), 3,35-
3,46 (4H, nn,
Jl=6,61, Jz2=e6,11,
CH2), 7,66-7,74 (2H,
I, J=3,18, Ar),
7,66-7,74 (2H, I,
J=3,18, Ar), 7,9-
8,0 (2H, M, NH).

CoenmHeHUe

10

H
N NH NH N
g0

XX /MC,

VHOVWBUOYAJILHEM UK,
BpeMs YIEPXVBAHU A
0,3 »mH [M+H]*=319.
BOXX B ycJoBUAxX A,
VHOVWBUAOYAJLHEM UK,
BpeM4d YIEePXVBaHW A
4,12 vmu. CrnerTp 1H-
SMP (400,13 MT'1,
IMCO-ds, o, M.IO.,
J/Tu): 1,69 (mneHT.,
2H, CHzCH:CHz, J=7,3
), 2,01 (v, A4H,
CHzCHzCHz, J=7,3
I'n), 2,73 (v, A4H,
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CCH2CH2N, J=7,5 Tu),
3,31 (kB., 44,
CCH2CH:N, J=7,5 Twu),
6,87 (c, 4H, CHN ),
8,00 (mmp.r, 2H, NH
) .

[Ipumep 8

Buc-1, 4- (NPF-mucTaMrHIMII) SHTapHasd KKCJIOTa; (N,N'"-06uc-[2- (1H-
MMUIOaz0JI-4-1i1) oTuil] OyTauomaMmn) (coeIMHeHMe 3)

K pacTBOPY 0,10 T (0,9 MMOJIE ) ITMCTaMMHa B 3 MJI
M3OIPONIUIIOBOTO compTa IpUOaBJIAIT 0,15 T (0,78 MMOJIb )

CYKUMHMMUIOOTUCTaM/Ha W Hal'peBalT IO KUIIEHMs B TeueHMe 2,5-3 4,
[ToJIHOTY NpoTeKaHnAa peakuImum KOHTPOJIMPYIT MeTOIOOM TCX NI
BJIeKTpodope3a. 3aTeM pPeakUMOHHYK MaccCy OXJaXIanT OO KOMHATHOM
TeMIepaTypH M OCTaBJAKRT Ha 26 u mnpu +4°C. IpoOyKT OTHEJIS0T,
[IPOMEEBAKRT M30NPOIMIIOBEM CIMPTOM, cymaT. Bexonm 0,20 1o (81%). Rs
0,44 (1). E*51 mm. T.ma. 231°C. [M]* 304,12. Cnextp H-AMP (D20):
5, ™M.m.: 2,48 (¢, 4H, CHz2-Suc), 2,80-2,84 (7, 4H, [(-CHz2-HA),
3,44-3,48 (r, 4H, o-CH:-HA), 6,97 (¢, 2H, 5-CH-Im), 7,78 (c, 2H,
2-CH-Im) . CnexTp MWK-Oypbe (B Tabiuue KBr, v, cmi): 1634 (v C=0
amypo I), 1583 (& NH ammpm II), 1429 (-CHz2-CO-). Hampgeno, 3%: C
6,57, N 27,18. Ci14H20NcO2. BrmuwmcJgeHo, %: C 55,25, H 6,62, N 27,61.
Ipumep 9

Buc-1, 5- (N-sTujaMrMHO—2-0eH3VMMIIAa30JIMJI) TJIyTapoBas KMCJIOTa;

(N,N'"-0mc-[2- (l1H-BeH3UMMMIOa30JI-2~WJI) 2TUJI ]| IIeHTaHIaMII )

(coegmHeHMe 7)

K pacrBopy 8 1T (0,06 MOJL) TJYyTapoBOM KMCJIOTH B 500MII
fe3BONHOTO TeTparuagpodypaHa nOpubasjagaor 23,4 T (0,145 wMoJB)
KapOOHMIOUMMMIOAR0Ja, [IepeMellMBanT 2 4. 3aTeM K PeaKUVMOHHOM CMeCH
DoBaBJIAgIT 21,6 T (0,133 MOJIb ) HeH3MMMIa30JIMII STUJIaMUH .
[IoJIydeHHEM pPacTBOp I[IepeMemMBakT 34U M OCTaBJAKRT IPM KOMHATHOM
TeMrleparType. OcamoK NpoOyKTa OTHeJIART, I[IPOMEBAKT BOLNOM, CymarT.
NojgyuaoT 21 T (82,9%). Rf 0,21 (2). T.mx. 170-170,5°C. [M+1]*
419. Cnextp lH-9MP (OMCO): &, M.m.: 1,61-1,76 (M, 2H, CH2), 1,95-
2,07 (v, 2H, CH2), 2,9-3,0 (v, 4H, 2CH2), 3,45-3,55 (xB., 4H,
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2CH2), 7,06-7,14 (m, 4H, Ar), 7,39-7,54 (M, 4H, Ar), 7,98-8,08
(T, 2H, Ar), 11,6-12,7 (c, 2H, NH). BSXX B ycJjgoBuax B,
VHIVBUOYAJBHEM MK, BpeMsa BHxOoOa 26,6 MMH.

B cooTBeTCTBUU C BbHHeyKaSaHHOﬁ MeTOOUKOM IIOJIy4YEeHEl djienyiimre

COeIMHEHNI .
Howmep OUBUKO—-XUMHMUECKHUE
CTpyKTYypHad o¢oopMmyJia
coeIMHeHUSa IODaHHHEe

Macc-crexkTp:
[M+1]*=453. CnoexkTp 1H-
AMP: (400 MTIwu, IMCO-
de): O, M.Om.: 1,65-1,77
(2H, ™M, CHz), 2,0-2,1
(24, T, J=7,46, CH2),
3,16-3,26 (4H, T,
J=6,97, 2CH2), 3,45-
N " n ! 3,56 (4H, xB., J1=6,48,
CoeOMHeHUe *T”\/ ]/\VﬁW( \/\Tﬁ J2=5,87, 2CHz2) , 7,35-
9 @S (0 0 S\@ 7,44 (1H, ™M, Ar), 7,44-
7,52 (1H, ™M, Ar), 7,9-
7,96 (2H, I, Ar,
J=7,82), 7,96-8,02 (2H,
T, NH, J=5,5), 8,02-

8,07 (2H, o, Ar,
J=7,82). BOXX B
YCIIOBUAX B,
VMHIMBUOY aJIbHEM K,

BpeMsa BHxXOHDa 18,7 MMH.

MccilemoBaHMe XeJlaTUPYKIel CIOCOOHOCTM OIMCHBAEMEX COeIUHEHUN

[lpemylaraeMule COeIMHeHMd ofmer dopMyJel I, Kak IoKasaju
majibHenmmre nccJenoBaHud, ofJamamnT CTIOCOBHOCTLIO K
KOMIIJIEKCOOOpAas0BaHMID MM XeJIaTHUPOBAHMI MOHOB MeTaJlJIoB. OHU MMET
HECKOJIbKO (QYHKLUMOHAJILHEX TPYIIN, CIOCOOHHX BHCTYIAThL B  POJIU
IOHOPOB BJIEKTPOHOB pu KOMILJIEKCOOBpas30oBaHmn, HanapuMmep,
KapOOKCUJIbHAg Tpylla, WMMOIO—-, aMUOOTPYIIIH, U OPeICTaBJISOT CcoBoM

JIMT'aHIOEL, CHGHMCDMH@CKVI BBaMMO,HeIZCTByIOH_H/Ie C MOHaMM1 MeTaJlJIOB,
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HaliprMep, C MOHaMM ILMHKa, MellM, XeJjlesa, KaJIblMA, Mal'HMA.

BaxHom XapaKTepucTUKOM CIIoOCOBHOCTHU JMTaHOa K
KOMILJIEKCOODOpas0oBaHni ABJIAKTCHA KOHCTAaHTH IOVCCcoLMalnm (pkn)
nccJenyeMBx coeIVHEeHUM B BOIHOM pacTrOpEe. BenmumHH pkn

OIIpelelIidainT, MCIOJNb3ySd MeTOon IIOTEeHUMOMETPUUECKOTO TUTPOBAHMUA.
PacueT KOHCTaHT OucCcoLUMalMM IIPOBOIOAT coIJlacHO MeTony lBaplieHbaxa
[I'puubepr A.A., "BRemeHVe B XMMMIO KOMIUJIEKCHHEX CcoeOuHeHUMn",
u3n.4-e, wucnop., J., Xmvma, 1971].

MéTOﬂH pH—HOTeHHMOMeTqueCKOFO TUTOOBAHNA

TuTpoBaHMUe IIPOBOIOMIIOCE Ha YCTaHOEBKe C MCIIOJIb 30BaHMEM
MoHOMepa JabopaTopHoro Tuna WM 120.1. CoszgaHHas TallbBaHMUEeCKasd
gUelKa COCTOMAJla M3 IOBYX DJEeKTPOIOOB: MHIMKATOPHOTO CTEKJISHHOTO U
XJIOpCepebpAHOTO BJIeKTpola CpaBHeHMsa. 3HaueHus pH oopeneisayuchk C
TOUHOCTRIO +0,2.

Vcxonuue 0,05 M pacTBOpPH COJIeV MOHOB MeTaJlJIoOB M#' TOTOBUIU
nus HUTPATOB LMHKAa (Zn (NO3) 2 - 6H20) , KaJlbLM 4 (Ca (NO3) 2 -4H20),
cyslbdaTa wMemm (CuSO4-5H20), xJjopuma MarHmusa (MgClz-6H20) wm coJm
Mopa ( (NHg) 2Fe (S04) 2 - 6H20) . CrTaHmapTM3alMl MCXOIOHBIX pPacCTBOPOB
coJjieyt M#' NOpPOM3BOIMIINM MeTONaMM KOMIIJIEKCOHOMETPUMUECKOTO TUTPOBAHUSA
C TpuJoHOM B (M2zt=Zn2+, Cu?f, Mg?*, Ca?t), cHnexkTpodoTOMETPUUECKM IIPHU
490 HM C noMombl O-dpeHaHTpoOJMHa (Mzt=Fez*) .

TunuuHas MeTOoOMKa OlpelelJIeHUSA CTYINeHUATHEX KOHCTAHT KMWCJIOTHOM
ouccouvaumm (ki, . . ., kn) pH-MeTpHMUecKMM TUTPOBHMEM I10 METOIOY
MIBapueHbaxa

HaBecky wuccjlenyeMoTro coenmuHeHus (3:107% MoOJIB) pPacTBOPSIM B
15,0 ma 0,5 M BomHOTO PpacTBopa KNOsz. IojsiyuenHui#t 0,02 M pacTBOpP
IpM MHTEHCUMBHOM IIepeMemrBaHuM TuTpoBain 0,05 M BOIOHEIM pPaCTBOPOM
NaOH wmmu HC1l. QOuKCHpOBaIM B KaXIOWM TOUKe TUTPOBAHMUA KOJIUUECTBO
(V, MJI) M3pacxOOOBaAHHOT'O TUTpaHTa M pH pacrBopa. llar TuUTpoBaHMUA
cocrasyuasg 0,5 w™jg, BOIM3M TOUYKM BKBMBajleHTHOCTM — 0,2 M.
TUTpOBaHMe TPOBOOIMIM IO 3HaueHuMm pH pacrteopa 11,0-11,5. To
KpUBOM TuUTpoBaHusa pH=f(a) oopeIelsalM COOTBETCTBYKIlee 3HAUEHUIO
a=0,5 wu/mim a=1,5 B3BHauenuve pPH pacTBOPA, a -  KOJMUUECTBO
OpuOaBJIEHHEX I'—-SKBMBAJIEHTOB TUTpaHTa B IlepecueTe Ha 1 MOJIb
TUTPYEMOT'O BeEIleCTBa.

Pe3yJIbTaTH ONpeneJieHMs KOHCTAHT KUCJOTHOM Iuccoumaumuu [pkn]
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no ™MetTony IIBaplueHOaxa MCCJeOyeMHX COoeIVMHEeHMM IIpelcTaBJIeHE B
Tabiuile 3.
Tabnuia 3
BHaueHUsTI pk MCCIemyeMHX COeIMHEHMM B BOIHOM pPacTBOpe,
paccumuTaHHEe IO MeTomy llrapuentaxa (C 0,02 M, moHHass cuia

pacTBopa 0,5 (KNO3), 22°C)

Homep coenmMHeHUI pki pk2
2 7,110 11,272
3 6,88 11,272
11 7,16 (1) 11,892
12 7,13 (D 11,95(2)
(1) — myrpoBanme BomueM 0,05 M pacTBOpoM HCI1.
(2) - murporaHme BOmHEM 0,05 M pactBopoMm NaOH.

C yueTOM TakKMx IIapaMeTpoB, Kak KOJUUEeCTBO MCCIeOyeMOoTO
BelleCcTBa, HeoBXoOmMMOT O nig NOTEHIMOMETPUUECKOT'O TUTPOBAHUA,
MeTOOMKa €TI0 NPpOoBeOeHMI M pacueTa KOHCTAHT, HauboJiee MNOOXONOAUM,
VHQOPMATMBHEIM WM IIPOCTEM HABJISeTCS MeTon bbeppyMa [['allakKTMOHOB,
M.A. UYwmcrsakor, B.I'. CeBacTbAHOB M J1Op., "CTyleHUYaTHEe KOHCTAaHTEH
YCTOMUMBOCTM KOMILJIEKCOB ®5JieMeHTOB III B TpynneH ¥ JAaHTAHOUIOB C
aueTmaleTOHOM B BOIOHOM pPacCTBOPE U IIPOM3BEeOEeHUA PacCTBOPUMMOCTU UX
TpralueTuJganeToHaror", X. omsz. XwmMm., 2004, T. 78, N9, c. 1596-
1604].

MeTon OCHOBHBaeTCHd Ha INpencTaBJIEeHMM O CTYIeHUaTOCTM IIpoliecca
KOMILJIEKCOOBpasoBaHmg. T'nmaBHBEIM OOIIYIIEeHMEM MeToOIoa Breppyma
ABJIAETCHA [P enIIoJIOXeHuE ole) oBpasoBaHUMn TOJILKO MOHO 1€ PHEIX
KOMILJIEKCOB. CxeMaTHUUeCKHU rpouecc KOMILJIEKCOOOpas30BaHmUAa MOXHO
ONMCAaTh CJeOyRIM O00pasoM:

M+LeML Ki=[ML]/ [M] [L]
MLn-1+LeoMLn Kn=[MLn] / [MLn-1] [L]

CorJjilacHO MeTonoy DBrbeppyMa MHcCCIenyeMoe COeIMHEeHMe TUTPYeTCH
OBaxnel pacTeopoM NaOH: B OTCYTCTBME ¥ B IPUCYTCTBMM MOHa
MeTalljla. TUTpOBaHME TMPOBOOAT IIPM BEHCOKOM IIOCTOSHHOM KOHIIEHTpAalluu
MHINODEPEHTHOTO BJIEKTPpOJIMTa, ofOecleuMBaKllely DOCTOSHHYK MOHHYIO
CUJIy pacTBopa.

HJ1d 5Tux neJien IIPVMMEHAIT XOpOolIo pacCTBOPMMEIE COJIM, HaAlIIPpMMEDP,
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HUTpPAaT KaJn4d. SKCIIEpPMMEHTAJIEHO HaxonosaT KOHILIEHTPALMOHHEE
CTyIleHUaTEe KOHCTAHTH ycTonuumBocTM (K,). KpomMe ToOro, BO3MOXHO
INOJIYyUeHMe MHoOpMallMM O CcocTaBe o00pal3ylnlMxXCciad KOMIUJIEKCOB, a MMEHHO
— MaKCHMaJIbHO BO3MOXHOM UMCJIe MNIPUCOEOMHAEMHX JIMT'aHOoB (n) .

TunmMuHaga MeTOoIMKa orpelelJIeHU A CTyIIeHUYaThIX KOHCTaHT
YCTOMUMBOCTKM KOMILJIEKCOB pPH-MeTpUMUecKMM TUTPOBaHMEM IO MeTony
BreppyMa

HaBecky wMccienyeMoro coenrHeHud (3:107% MoOJIL) pacTBOPSAIM B
14,0 MJT 0,5 M BOOHOTO pacrsopa KNOs. [Tpu MHTEHCUBHOM
nepeMemmBaHmMM pgobasjgaiamu 1,0 M (5-107% wmojsws) 0,05 M BOOHOTO
pacTBOopa coJym M?#t. lccjenmoBajiM CUCTEMH C COOTHomeHMeM M#H k I 1:6.
dukcuUpoBaIM 3HauveHMsa pPH pacTBopa IOpM COBMECTHOM [IPUCYTCTBUMU
JMTaHoa 178 MOHOB MeTaJljia B pacTsBope. TuTpoBaHME cMecHu
ocymectTBJam 0,05 M pomHeM pacTBopoM NaOH B mmMpokoM MHTepBaljie pH
(mo 3HaUYeHUN PH 11,0-11,5). dUKCHUPOBAIIN B KaxIom TOUKEe
TUTPOBAHMSA KOJMUECTBO M3PACXOIOBAHHOTO TUTpaHTa (VNaon, MI) ¥ pH
pacTBopa. B MOMeHT o0Opa30BaHMA ocalkKa, I[IOMYTHEHMA pacTBOpa WU
VM3MeHEeHU I ero OKpacKu OUKCHUPOBAIIN 3HaUeHue PH, XapakxkTep
U3MeHeHUda U o00weM pacTBopa NaOH, nomenmero Ha TuUTpoBaHMe. lar
TUTpOBaHMa paBeH 0,25 M. Ilo KpuBOM BbeppyMa "=f (pA) OpM KaXooM
[IOJIYy —LLeJIOUMCJIEHHOM 3HAUEHUU OyHKLIUM oBpa30oBaHud n=n-0,5
onpenenann 1gKn.

B HacTodlee BpeMAd MeTOIL BbeppyMa JacTo IIprmMeHAgeTCAd  OJIA

N3YUEHUS KOMILJIEKCOOOpas0oBaHUA . 3TOoT MeTOoq openycMaTpUBaeT
onpenejieHUe IOByX IlapaMeTpPOB - KOHILEHTpaluM CBODOOOHOTO JMI'aHOa B
PaBHOBECHHX YCIIOBUAX - [L-] u byHKUMM oBpasoBaHUA n,
IpencTaBJgomen cobomn CpeInHee UMCJIO JMTAaHOOB, BXOIAMUX B
KOMILJIEKC . Taxk, B Jodon MOMEHT TUTPOBaHUA, VCHOJIb3Y A
SKCIIepUMEeHTAaJIbHEIEe HOaHHEE, MOXHO paccumTaTek [L-] (a mMenHHO, -1g[L-
]=pA) u 1@o ypabHeHmo (1) - #n., Korma JMIaHI MMeeT HEeCKOJbKO
IVCCOUUMUPYRIINX  TPYII, TO B YpPaBHeHUU (1) Ki. COOTBETCTBYET

3HaUeHMI KOHCTAHTH IOUCCOUMalMM, MWMeklel HauboJibllee 3HaudeHMNe pk.
/I3 MNOCTPOEHHOM KPUBOM BbeppyMa (KpuBOM oBpasoBaHua) HM=f (pA)
[I0 YpaBHEHMK (2) IOpM KaXOoM IIOJIY-LeJIOUMCJIEHHOM 3HAaUeHUM QYHKLUU

obpasoBaHusa N=n-0,5 Haxomar K,. Taxum o6pasoM, CTyleHUYaTad
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KOHCTaHTa yCTOﬁqMBOCTM oymeT PaBHa O@paTHOﬁ KOHLIEHTpaluun

CBOOOOHOTO JUIaHIa B Touke M”=n-0,5. CooTBeTCTBEHHO, ueM OOJblle

3HaueHne K,, TeM 0OoJiee yCTOﬁT{MBBIM ABJIAETCA KOMIIJIEKCHOE COeIVHEHNe

(xeJaT) .
- —nH al)) _yyAcbaBr .
_ o —[L7] (QO7P" + K1) Craon " Viaon — Ki-no
n= = — (]_:}
Cpz+ 107P7 - npya+
Kyeen = @
el — T o
L
roge L7y CM** - oOmMe KOHIEHTPaUMM NPUCYTCTBYIONMX B PacTBOpe
JUTaHIa ¥ MeTajjia, MOJb/JI;
[L-] - KOHUeHTpalMrsS CBOOOIHEX MOHOB JIMTaHIa, MOJIL/JI;
Kir - KOHCTaHTa KMCJIOTHOM OMCCOLMalMM JIMTaHIa;
V,qaﬁas}! CG o
NaGH - 00BeM pacTBopa NaOH (“NaoH, MOJIL/JI) B JIOOOM MOMEHT
TUTPOBaHMA, IOOOABJIEHHHM K TUTpyeMoM cMecu M#*' u L, JI;
ny, IM** - KOJMUECTBO BemecTBa JMTaHOa M COJIM MZT B TUTPYEMOM

pacTBope, MOJIb.

HalimeHHHEe 110 MeTOny BbeppyMa 3HaueHusa 1gK: OJI9 KOMILJIEKCOB
MCCJIeoyeMHBX CoeIVMHEHUN c MOHaMM IBYXBaJIeHTHEIX MeTaJlJIOB,
opencraBJeHE B Tabiauuax 4, 5. Bubop cooTHomeHusa M?*t k L, paBHOTO
1:6, 0By CJIOBJIEH HaJlMuMeM  IOaHHBIX o) MaKCHUMaJIbHO BO3MOXHOM
KOOpIOMHAUMOHHOM umcJje mjiasa Zn(II) m Fe(IIl), paBHOM NIeCTHM, U IJ4
Cu(II) - paBHOM ueTHpeM [Claudia A. Blindauer, M. Tahir Razi,
Simon Parsons, Peter J. Sadler, Polyhedron, 2006, v. 25, p. 513-
5207.

Tabnuua 4
[lepBasi KOHCTAHTAa YCTOMUMBOCTM KOMILIEKCOB cocTaBa 1:1
UCCIIenOyeMHX COeIMHEHMI C MOHaMM OBYXBAJIEHTHHX MeTalioB - 1gKi,
HalOeHHHEe IO MeTondy BrbeppyMa (BOIHEM pacTBOp, Ci1=0,02 M,

cooTHomeHMe M** k L, 1:6, moHHas cuina 0,5 (KNOs3), 22°C)

[lepRasd KOHCTaHTa YyCTOWMUMBOCTM KOMIJIEKCOB cocTabBa 1:1

Howme
P MCCJeIyeMEX COeIMHEeHMM C MOHaMM OBYXBAJIEHTHHEX MeTaJIJIOB
coenu
- 1gka
HeHnd
Zn (I1) Cu(IIl) Fe(II) Fe(III) Mg (IT) Ca(II)

2 4,84 4,17 5,08 5,29 2,59 2,00
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3 5,40 5,32 5,95 6,59 4,36 4,57

11 5,05 4,39 6,27 6,60 2,82 E<O,5

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

CTylneHYaTHe KOHCTAHTH YCTOMYMBOCTM KOMILJIEKCOB cocTaBa 1l:1
UCCIIeOyeMEHX COeIOMHEeHMM C MOHAaMM LIMHKA, HalOeHHHe 10 MeTOony
BreppyMa (BomHrnt pacTBOp, Cr1=0,02 M, coorHomenme M** kL 1:6,

MOHHAasI cuila pacTBopa 0,5 (KNO3), 22°C)

CryrneHUYaThe KOHCTAHTHE YCTOMUMBOCTM KOMILJIEKCOB
cocTaBa 1l:1 mMccijemyeMHX COeIMHEHMM C MOHaMM LMHKAa
Homep
IlepBasa
CoelMHEeHN BTopas KOHCTaHTa | TpeTbd KOHCTAaHTa
KOHCTaHTa
A YCTOMUMBOCTHA, YCTOMUMBOCTH,
YCTOMUYMBOCTH,
1gKo 1gKs
1gKa
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

TakuMm oBpa3oM, NpoBeOeHHBHEe  MCCIemoOBRaHusa  I[oKa3aliu, UTo
MCIIETaHHEE COeOVHEHNSA - NIPOU3BOOHHE OucaMmIoB  IOUKAPOOHOBHX
KMCJIOT, ABJIAITC A 30Pe K TMBHEIMA KOMILJIEKCOoOBpasoBaTesiaMi, OJIs
OOJIEMMHCTBAa M3 KOTOPHX HalIeHH BHCOKMe 3HaueHms 1gKi=25b 1o
OTHOIIEHVI K MOHaM I[IepexXOOHHX MeTaJlJioB. Ilpm »mToM  HabJwomaeTcd
HECKOJIBKO MOBHIIEHHA I KOMILJIEKCOODpasywnilaa CIIOCODHOCTE
openjaraeMex CcoeIVHeHMM ofmey ¢opMyJEl I IO OTHOMEHMI0 K MOHAaM

xeJjlesa.
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$OPMYJIA U3OBPE TEHHUA

1.dapmMalLeBTHUECKAH KOMIIO3ULIMA 04 IpOodMIIaK TUKHA n/Uim
JleueHmsa BOCIIaJIUTEJIbHEIX 3aboJieBaHnl, BKJIDUAKIEe e COenVHEHNA
bopmysier 11:

il o) o) N
N\)\/\NHJK/\)‘I\N"/\/En\>

WM ero ¢apMaleBTUUeCKM IOIpMeMIIeMyl COJIb, U (dapMalleBTHUUeCKU
NpVeMJIEMEI HOCUTEJIH .
2 .JlekapCTBeHHOEe CPpeOcTBO IJd NPpOo(WUIaKTUKM MU/UIM JIeUeHUd

BOCHAJIMUTEJILHEX 3aboJjieBaHUM, BKJOUAaKIee coeOMHeHMS ¢opMyJiel 11:
N
JTNH o} o}
oD
-
NH NH N
H 4

i ero (]_)apMaLLeBTMT{eCKM InprneMiieMyo COJib, U (]_)apMaH,eBTI/IT{eCKM
HpMeMJ'IeM.BIﬁ HOCHUTeJIb .

3. IlpumeHeHUe coeIVMHeHUHA QopMyJiel 11:
NH o) o) N
=
NH NH N
H 4

I ero dapMalleBTUUECKM IIpreMIIeMOM COJIH,
IJIS TPOOMIAKTUKY M/WMIU JIeUeHV S BOCHAIUTEJILHHX 3af0oJIeBaHUM.

4. IlpuMeHeHUe coeluHeHUdA GopMyJiel 11:
NH o) o) N
o
NH NH N
H 4

WIM eTro dapMalleBTHUECKM IIpMeMJIeMOM COJIH,
OJIS WU3TOTOBJIEHUS JIEKAapPCTBEHHOTO CpPpencTBa IJd IpOodMIIaKTUKN
U/ WM JleUueHUS BOCHaJIMTEeJILHEX 3afoJIeBaHui.

[Io DOBepeHHOCTHU
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