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WM MX (papMalieBTHYECKH MPUEMIIEMBIM COJISIM, 00J1a/Ia0IIUM CIOCOOHOCTBIO K KOMILJIEKCO00Pa30BaHHIO
NI XCJIaTUPOBAHWIO HOHOB METAJJIOB, a4 TAKXKEC UX MPUMEHCHHIO B KAYE€CTBEC CPEACTBA JJId l'[pO(bI/IJ'IaKTI/IKI/I
I/I/I/IJTI/I JICYHCHUA CEPACYHO-COCYAUCTHIX, BUPYCHBIX, OHKOJIOTHYCCKUX, HeﬁpOHCFeHepaTHBHBIX,
BOCIAJIUTEIBHBIX 3a00JICBaHMi, aAuadeTa, TePOHTONIOTHYCCKUX 3a00JicBaHWN, a TakKXKe 3a00JIeBaHMIA,
BBI3BIBAEMBIX TOKCHHAMH MUKPOOPTaHHW3MOB, a TAaKKe aJKOrOJH3Ma, aJKOTOJLHOIO IUppo3a MEYEHH,
AQHEMUM, TO3IHEN MOPHOUPHH, OTPABICHHUI COJSAMHU TEPEXOAHBIX MeTaioB. Hacrosiuee n3obpeTeHune
TAaKXXE€ OTHOCHTCSA K HOBBIM CHOCO6aM TOJIYUYCHUA TPOU3BOAHBIX 6HC&MI/I}IOB ,E[HKapGOHOBI)IX KHUCJIOT
obrreit popmyisi 1.
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[IPOM3BOIOHEE BUCAMMIOB IMKAPEOHOBEIX KHMCJIOT,

X MNPVMMEHEHME , $APMAIEBTUYECKAS KOMIIOSULIVA

HA MX OCHOBE, CIIOCOBB MX IIOJNYYEHUA
MzobpeTeHue OTHOCHUTCSH K HOBEIM BUOJIOTUYECKM AKTUBHBEM
coenMHEeHMAM, MIPOM3BONHEM OMCAMUIOB IUKAPOOHOBEIX KUCJIOT WJIM UX
bapMalleBTHUECKM IIPUEeMJIEMBEIM COJIAM, ofJjajalluM CIOCOOHOCTBID K
KOMILJIEKCOOBPpas30BaHMID WMJIM XeJIJaTUPOBAHMI MOHOB MeTaJlJIOB, a TakKxe
UX IPMMeHEeHMI0 B KaueCTBe CpelcTBa OJS IPOPUIIaKTUKU U/UIM JIeUeHUd
CepIevyHOCOCYIMUCTHX, BUPYCHEIX, OHKOJIOTUUECKUX,
HelpoOoeTreHePaTHUBHEX, BOCHAJIUTEJIbHEIX 3aboJjieBaHn, nnabera,
TEePOHTOJIOTHNUECKNX 3abojieBaHni, 3afoJIeBaHUM, BHS3HBAEMEX TOKCUHAMU
MMUKPOOPTaHV3MOB, a Takxe aJKoToJIM3Ma, AJIKOTOJILHOTO  LIMpPO3a
IeYeHM, aHeMuM, IIO3IHENV TIIoPOUPHM, OTPABJIEHMM COJIAMU IIepPexXOIHEX
MEeTaJIJIOB .

YPOBEHL TeXHUKU

VIOHEL  MeTaJlJIOB UTpamnT BaXHyID  POJb Kak B HOPMaJIbHOM
OYHKIUMOHMPOBAHUM KJIETOK WM BCero oplaHuM3Ma, Tak UM B Pa3BUTUU
IaTOJIOTUM .

VI3BeCTHH JIeKapCTBEHHEE IIpellapaTH, KOTOPHEe OCYMeCTBJISAIT CBOe
nevcTBMe OJlarolapsa CHOCOBHOCTM XeJlaTUMPOBATb MOHH MeTaJlJIOB. B
CBA3M C BTMM B HacTodlee BpeMsa BeOeTCs IIOMCK HEeTOKCUYHEX
COeIMHEHUM, CIIOCOOHEX BHCOKOZOPOEKTMBHO M CeJIEKTHMBHO XeJlaTHUPOBAaTH
MOHH MEeTaJIJIOB U MNIPUTOOHHX IJIS OUMOMEOMUIMHCKOTO IIPUMMEeHeHM.

CoenvHeHUd C xeﬂaTMpymmeﬁ CIIOCOBDHOCTE OBOHapyXeHEL cprelin

PasJIMYHEX RJIaCCOB coeIMHEeHUMN MOHO— u IOIMTOJIOB, OUCYJIIBEOUIOORE,
aSOCOGHMHeHMﬁ, HIMTPO30apoOMaTHMUECKMUX COGHMHeHMﬁ, IIPOM3BOOHEIX
HOHMaMMHOKaPGOHOBHX KMcCJIoT, TMOCGMMKapéaSOHa, IIMprMOooKCcalJlb
MSOHMKOTVMHOWMIITMOIPAa30OHAa, XMHOJIMHA, adaMaHTaHa, IIMpoIrajijoJia,

beHaHTpONIMHA, THoOnMpOobochaTOoB M IPYyIMX. KpoMe TOTO, OHM OTMEUEeHEH
M  Cpeor OpOUMX IIPUPOIOHHEX COEeOMHEHMM, TakKuxX Kak, HalpuMep,
KapHO3UH, buTHH, [IeKTUH. HamBoJbmmi MHTepecC IpenCcTaBJISoT
COeIVMHEeHMS, WVMeonMMe HEeCKOJIBKO O(OYVHKUMOHAJIBHEX TPYIII, CIOCOOHHE
BEHICTYIIATE B POJIM IOHOPOOB BJIEKTPOHOB IIpKM KOMILJIeKcooBpaszoBaHMM. B
CBA3M C BTUM TaKMe COeIMHEeHUS MOTYT IIPpelCTaBJIATE CcOoOOM JIMI'aHIH,

CHGHM@M@GCKH BBaMMOHeﬁCTBVDMMe C VMOHaMM1 MeTaJllJla 12807} T'PYIIIIEL



MeTaJlJIOB .

IMpOKO M3BECTHLEIMM B HACTOLllee BPeMA KOMHHGKCOO@paBOBaTeﬂHMM

ABJIAITCHA IIPOUBBOIOHEE NOJIMaMMHOKapPOOHOBEIX KMCJIOT (HanpuMep,
S0OTA), D-nneHMuMIIJIaMUH, IOJIMLIUKIIMUECKHUE KpUIITaHOH, KOTOpPHE
YCIIEIHO IIPVMEHAITC A pu OTpaBJIEHUU T XK JIEIMU MeTaJlJlaMH . B

KauecTBe XeJlaTopa xejiesa I1Ipn HEeKOTOPHEX KeJIe30U30BITOUHEIX
COCTOAHMAX UM T'eMaTOoXpoMaTO3e MCIIOJIE3YyeTCHA ne@eppOKcaMMH. IToMmMO

STOI'O, BO3SMOXHO IIpPVMMeHeHIMe XeJIaTOPOB IIpKM IIaTOJIOTMAX, CBA3SAHHEX C

Ca-mM30bTOUHLMN/ COCTOSHUAMHA, HanpuMmep, pu apTpo3ax,
aTepoCcKJIepo3e, IIOUeUHO-KaMeHHOM ©OoJie3HM. J3BeCTHO Takxe, UYTO
xXejaToTepanns IpenaTCcTBYeT O TJIOXEHUIO XoJleCcTeprHa u

BOCCTaHaBJIMBaeT €TI0 YPOBEHEB B KPOBU, IIOHMXaeT KPOBAHOEe IOaBJIEHUE,
[IO3BOJIAET n30exaThb AHTMOIIJIACTUKMH, nonaBJIgeT HeXeJlaTeJIbHEE
nodouHrle 5dpPeKTH HEKOTOPHIX CepleudHHX IIpelapaToB, YyIalgeT KaJbLul
M3 XOJIECTEPUHOBEX OJIFIeK, pPacTBOpPAeT TPpoMOH M BOCCTaHaBJIMBAET
2JIaCTUYHOCTD KPOBEHOCHHEX COCYIORE, HOPMAaJIM3UPYET APUTMHI,
IpensaTCTBYeT CTapeHMi, BOCCTaHaBJIMBAET CUJIY CepleuHOM MHIIIH U
yiydlaeT QyHKUMM Cepllia, YBEJIMUMBAET BHYTPUMKIIETOUHOE COLOEepXaHMe
KaJuda, peryJupyeT MMHepaJlbHBM oOMeH, IIoJIe3Ha IIpM JedueHuu OO0JIe3HU
AnplLTerMepa, IOPeldATCTBYeT BO3HUKHOBEHMIO paka, yJydllaeT HaMATb U
[IPOABJISAET MHOXECTBO OPYTUX TIOJIOXU T €JIb HEIX 50beKTOB. OmHakKo
CUJIbHBEIE XeJlaTOphl, IIPMMEHsSeMble B HacCTOdllee BpeMda B xXejaToTepalluu,
Kak npaBMJIO, oBjaganT TOKCHUUECKUM nercTBUEM, KOoTopoe
IpoABJISIETCsI, B OCHOBHOM, B IIOBPeXIEHUM CJIMUBUCTOM O0OOJIOUKM TOHKOM
KUIIKM M HapyleHMM QYHKLIMM IoUekK. B HEeKOTOPHX CcJydasax Opu OHCTPOM
BBEIOEHUU BOJIbMMX KOJINUECTB V3BECTHHX XeJjlaToOpOB BO3MOXHO
HapylleHre BO30YIOMMOCTM MHIIL, M CBEPTEBaeMOCTM KpoBU. Kpome ToTO,
CUJIbHEE XeJlaTOPEH MOTYT B3auMMOIEeCTBOBATD c T1OJIE 3HEIMU
turozyemenTamn (Na, K, Ca, Mg, Ca), a TakxXe MOI'YT WM3MEHATH
AKTUBHOCTL KVM3HEHHO BaXHHBIX MeTaJINIoOPEePMEHTOR [BeJjieHMH K.H.
"KOMILJIEKCOHE B MeauuuHe", CopocoBckuir O6pazoBaTelbHEM XypHal,
2001, 7.7, N1, crp.45-50].

B CBA3U C DTUM IIPOBOINTCSA aKTUBHEM [IOMCK HOBEIX
BHICOKOB3DOEKTUBHEIX XeJjlaToOpoOB C xXeJaTupynimen CIIOCOOHOCTRIO,
OOCTAaTOUHOM IJIA OCYIEeCTRBJIeHMa OMoJiorMueckoro So0dexkTa 1in vivo,

JIMIIEHHEIX TTOOOUHEX 20)eKTOB.



OcoBeHHO akxTyaJlbHa wuOed IIpMMEeHeHMd XeJjlaToTepaluM B cJydae
BUPYCHEX 3abojieBaHUM, TaKMx kKak BHYU, nammjjoMa ueJioBeKa, Ieplec,
renatuT C U Opyrue.

[lepCIeKTUBHOM MUIIEHB oJis TOTO IpencTaBJIgeTCH LUMHK—
CBA3HBaWIME yYaCTKM B CTPYKTYpPe BUPYCHHX OeJIKOB — TaK Ha3bHBaeMble
KUMHKOBEIE T1aJIbLBDY .

B HacTodlee BpeMs BEISABJIEHO HECKOJIbKO coeIMHEeHUN,
BOBIEMCTBYOIMUX Ha «LUMHKOBHE IIaJILLEDY BaXHEX OeJIKOB DTUX BUPYCOB.

B craree Andreas J.K., Boorganic & Medicinal chemistry,
2003, v.1l1l, p.4599-4613, ommMcaHO NPOM3BOOHOE alaMaHTaHa, MMeKlIee
TPUMBMAJIEHOE Ha3BaHMe ©OaHaHMH, KOTOpoe HABJAETCS XeJlaTOPOM MOHOB
IMHKa . llpennojiaraeTcsa, UYTO OHO XMMMUECKM [NOOXOOUT OJA YyIOaJleHUd
IMHKa wu3 0Oejgka NCp7 BUU. Menllee yKal3aHHBM  BHIIE MEeXaHU3M
IeViCTBMA  as3anpoM3BOOHOEe - as3alukapboHaMmn HaxomguTca B 1/11
CTaIuM KJIMHUUECKUX MCIHTAHMM IPOTUBR Iporpeccupyimero CIHWIa.

B crarre Rice W.G., Schaeffer C.A., Harten B., Nature,
1993, v.4, p.473-475, packpHT 3-HUTPO300eH3aMMNI, KOTOPHM yHaJjideT
uMHK wu3 NCp7 ©Oexka BUY, MHITUBUpya permkaumio BUY m ero
IIaTOTeHHOCTL 1in vitro m in vivo.

B kauecTBe MMIIEHM JIeKAPCTBEHHHX CpeXOCcTB OBJI BHOpaH TaKxe
YU4acTOK  TUIla «UMHKOBHM  I[Iajiel» Benxka EG6 BMpYCa  IIallWJIJIOMEL
JeJjioBeKa. JIOTOT BUPYC ABJAETCA BO3BMOXHHM IIOCPEOHMKOM B DTUOJIOTUM
LePBUKAJIbLHOM KapLUMHOMH .

B crarbe Beerheide W., Bernard H.-U., Tan Y.-J., Ganesan
A.J., National Cancer Institute, 1999, v.91, N 14, 1211-1220,
ONIMCAaHBEl  MCIETaHUA in vitro az’acoeIMHeHUN, OUCYJIBOUOHEIX U
HUTPO30apoOMaTUUYECKMUX IIPOMBBOIOHEIX. IloKazaHO, 4YTO COEeIMHEHMS THUIIA
4,4"-guTroauMOpPdOJIMHAa IIPOBOLMPYIT BEHCBODOXIEHME MOHOB IMHKa. B
pes3yabTaTe HabJoalM M3MeHeHMe CTPYKTYPH BUPYCHOTO Oejika U
HapylleHre eTro OVHKIMWM, CBA3aHHHX C OMOJIOTHEN M [IaToJIoTHMel Bupyca
IanlnJIJIOMEL yeJIOBEeKa. OmHako KJIMHUUECKME VICIIEITaHM A OaHHBIX
CoOeIMHEeHMM B 5STOM OTHOMEHMM ele He  3aKoHUeHH, n ob mx
50PEeKTUBHOCTM MOXHO CYIUTL TOJIBKO Ha OCHOBAHMM MCCJIeOOoBaHUM 1in
vitro.

YKas3aHHBIE BHIIE COEOMHEHMS PacCMaTPUMBAKTCH KaK IIepCleKTUBHEE

OJIA  pPa3BUTUA JIEKAPCTBEHHEIX CpelCTB IIPOTMB LEePpBUKAJIBHOI'O PpPaka,



OCTPOKOHEUHEX KOHOMJIOM M JIATEHTHHX [TalWJIJIOMaBUPYCHHX MHOEeKIIUMA
IIOJIOBEIX OpTaHOB. Bupyc renatura C OpMHAOJIEXUT K UKMCJY HauboJee
MUPOKO PacCIpPOCTPaHEHHEX  UeJlIoOBeUeCKUX [IaTOTEHOB. CoBpeMeHHasd
Tepanmga renaTmuTa C OCHOBaHa NpakTUUeCKM  MCKJIOUUTEJIBHO Ha
MCIIOJIE30BaHUM MHTepbepoHa, a TakKxXe eI'0 KOMOMHaUUM C HYKJIeO3UIHLM
aHaJijoroM - pubaBupuHOM [Kozjior M.B., IlomaxkoB K.M., UVBaHOB A.B.,
Buoxmmvms, 2006, T.71, N 9, crp. 1253-12594]. CinemyeT OTMETHUTH
HEeBHICOKYID 20DeKTHMBHOCTEL TaKOM Tepallu.

UTO KacaeTcd pa3BUTUA TepalleBTUUeCKMX al'eHTOB IIPOTUB BUpPYyCa
rernaTmTa C, TO onoHOM n3 MUIIeHeMn ABJIAETCSA NS3-cepuHOBasa
IpoTenuHas3a, B HOOIepPXaHUM CTabMILHOCTM CTPYKTYPH KOTOPOM BAaXHYI
POJIb UIpaeT LUMHKOBHM yuyacToK [Andrea Urbani, Renzo Bazzo, Maria
Chiara Nardi, Daniel Oscar Cicero, Raffaele De Francesco, J.
Biol. Chem, 1998, v.273, N 30, p. 18760-18769]. HMHrubupoBaHUE
I  W3MeHeHUe ee AKTUBHOCTM  IIYTeM  I[IPUMMeHeHUd coenMHeHU,
CIIOCOOHEIX K M3BJIEUEHUIO UMHKA, B HEKOTOPHIX JIUTEPATYPHBX
MCTOUHMKAX OLIEHEHO B KauecTBe MHOToOoBOemanmen cTpaTerumn
yIpaBJieHsa O0JIe3HbIO, BE3BAHHOM BUpYcCcoOM TemnatuTa C.

B crarbe Timothy L. Tellinghuisen, Matthew S. Paulson,
Charles M. Rice, J. Virology, 2006, wv. 80, N 15, p. 7450-7458,
OINMCaHO, YTO MeTajuioxejaTope (3OTA wm 1,10-peHaHTPOJMH) OBUIK
50PeKTUBHEMY  MHIMOUTOpaMU  [IPpOTeasH, OLleHEeHHEIMU OTHOCUTEJILHO
NS2/3 aBTOpacmelyieHMs. VMeonTcsa TakKke CcBeleHud O ToMm, uYTo 1,10-
beHaHTPOJMH IeMCTBOBAJI B STOM CcJydyae MMEeHHO uepes3 XeJlaTUpOoBaHUe
LIMHKA .

B craTbe Sperandio D., Gangloff A.R., Litvak J. Goldsmith
R., Bioorg. Med. Chem. Lett., 2002, wv.12, N 21, 3129-3133,
omnmMcaH CKPUHUHT TPYIIIIE OMCOEeH3VMMUITAa30JI0B c 1IeJIbo IOUCKa
UHTUOUTOPOB CepMHOBOM IpoTeas3s NS3/NS4A Bupyca Temnatura C,
KOTOPHM Takxe IIpUBEJ K UWISHTUOMKALMM COOTBETCTBYKIETO MOIHOTO
ZN“*—3aBUCKMOTO MHIUOMTOPA.

IIpy pas3padoTKke HOBHX IIOOXOINOB K Tepalumu TrenatuTta C OpyTon
IIPUBJIEKATEJIBLHOM MMUIIEHBIO MOXHO Ha3BaThb PHK-3aBMCUMYIO PHK-
nmoJmMepasy BuUpyca TremnatuTa C (BupycHEM ©OeJiok NSOHB), wuMenmui B
cBoeun CTPYKTYpE LIMHK— CB S 3HB a1 Yy4acToK [Timothy L.

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



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

VI3BeCTHEHE B HacTodlee BpeMa UHIUOUTOpH PHK-3aBucuMom PHK
noJiMmMepass Bupyca Trenatura C MOXHO YCJOBHO pasmejMTbk Ha »OBa
OCHOBHEIX KJjlacca: [IPOU3BOLHEIE HYKJI€O3UOOB n HEHYKJI€O3UIOHEE
VMHTUOUTOPE pas3JiMuHoM HOpuponu [Maria Bretner, Acta biochemica

polonica, 2005, wv.52, N 1, p. 57-70]. Kpome ToOTO, OOHaApPYyXeHO

VMHTUOVPOBaHME AKTUBHOCTU OaHHOTO bepmeHnTa TPOM 3B O IHEIMM
nuporajioa. [IpuMeyaTeJILHO, uTo MexXaHU3M MHTUOVPOBAHNUSA
IPOU3BOIHLIMM nupoTrajuioa, Kak rnojiaranT, 3aKJoUYaeTCsa B
XeJlaTUPOBaHUN KaTMOHOB MaTHWUSA, IPUHVMAIX yyacTue B

KaTaJlUTUYeCKOM aKTe Ha CcTaIuM IepeHoca QOCOOpPMIIBHOTO OCTaTKa
[KozjoB M.B., Ilojmsgkor K.M., WMBaHoB A.B., Buoxmmms, 2006, T.71, N

9, crp. 1253-12594].

3aboJjieraHus, BEISHEaeMele TeplleCEUpYyCaMy, MUPOKO
pacrIpoCTpaHeHH. Taxk, U3BECTHO HECKOJIBKO UeJIOBEUEeCKUX
I'eplleCBUPYCOB — BUPYC IIpOCTOIC TIepleca 1 m 2 (HSV-1 m HSV-2),
uMToMeraJjioB1UpyC (CMV) , BUMPYC BEeTPSHOM OCIIH, BUpPYC OOmTeNHa-—

Bappa. IOeCTpyKTMBHEE -OEMCTBMA, KOTOPHE IIPM STOM OKABHBAKLTCHA Ha
LeHTpallbHyl HEePBHYK CUCTEMY, BH3HBAKT Takue 3abojleBaHUA, Kak
SHUedaIMT M MEHMHIMT. MOXHO OTMEeTUTHL MHTepeC K MUCCJIelOBaHUAM
BJIVMAHUSA XeJla TUPYIMUX LIVHK coeIMHeHUN, HallpuMep,
IUDTUJIeHTPUAM/HIIEHTayYKCY CHOM KMCJIOTEHL, Ha VMHTUOMPOBaHME
perymMKaluumy dueJloBeuecKoTo LUMToMeTalloBMpyca in vitro [Kanekiyo M.,
Itoh N., Mano M., Antiviral Res., 2000, v. 47, p. 207-214].

OmHako cJengyeT OTMETUTHL UM TOT GakT, UYTO TIeplecCBUPYCH, Tak
Xe KaK M BHIIeyKa3aHHEE BUPYCH, UMelnT OeJIKkM, coIepXalue MOTHUB
THUIa «UMHKOBHEM Tajiell». XUMMUeCKMe WM3MeHeHMS B «UMHKOBOM IaJiblie»
MOTYT TIIPUBOOMUTEL K BHCBOOOXISHMI LMHKA M M3MEeHeHUSAM B CTPYKType
GYHKUIMOHUPOBAHUA BUPY CHEIX OeJIkoB [Yan  Chen, Christine M.
Livingston, Stacy D. Carrington-Lawrence, J. of Virology, 2007,
v.81, M 16, p. 8742-8751].

«IMHKOBHE HOaJbLED> MOTYT CJYXUTE MUIEHLID IJIS [IpelapaToB
HOBOTO IIOKOJIEHUMS AaHTHMBUPYCHOTO HeVCTBUSA. VYXe BHABJEHO HECKOJIbBKO
TaKMx coeIMHeHuUM. OOHAKO B HacTosAmee BpeMa 00 UX 320OeKTUBHOCTH
MOXHO CYIUTH, TOJBEKO OCHOBHBAafACH Ha MCCIeOOBaHMAX, IIPOBEIEeHHEX

in vitro.



BommenpuBeneHHasa MHOopMalMsa II03BOJILeT YTBepXIaTh O BaXHOMU
POJIM MOHOB METAaJIJIOB KakK B HOPMaJbHOM (QYHKUMOHMPOBAHUM KJIETOK U
BCero opraHu3Ma, Tak ¥ B pPasBUTHUM HaToJOIMM. CIOCOOHOCTH
HEeKOTOPHX COeOMHEeHMUM K XeJJaTMPOBAaHMI MOHOB  METaJIJIOB  MOXET
CJIYXUTE OCHOBOM IJIS CO3OaHMUA TIIpPerapaToB, CIOCOOHEX K JIeUeHU
pasHoobpas3Hux 3aboJieBaHUM, B YaCTHOCTH, 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 OEeMOHCTPUPYIOT BHICOKYIO
AHTUNIPOIUPEPATUBHYID U IIPOTUBOONYXOJIEBYID AaKTMBHOCTL, CPaBHUMYK C
AKTUBHOCTEIO V3BECTHEIX HUTOCTATUKOEB, u IepPCleKTUBHE OJIs
KJIVMHUUECKUX MCCIIeIOBaHUM.

B cratee 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, ykaszsaHoO,
UTO HEKOTOPHE XeJaTOPH XeJjes3a MOTYT OHTbL MCIOJb30BaHE B KauecCTBe
KIIOMOMHVKOB» IIPM IIPOTUBOPAKOBOM  Tepaluy, Tak Kak ob6JamanoT
KapIMOIPOTEKTOPHEM HOEMCTBUEM.

XejlaTUpoBaHMe MOHOB MeIM MHIUMOUPpYeT aHIMOTeHe3 U yMeHbIlaeT
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].

XejlaTop LMHKa - KJIMOXMHOJI, CBASHBAag MOHHE Zn?t, BH3HBaeT
aroliTo3 PAaKOBHIX KJETOkK ueJoBeka [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 VHITUOUTOPOB anbImerMooeIMaporeHass XeJlaTOPH
MCIIOJIL3VIOTCHA IJId JIeueHMd aJikoroJsim3Ma [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 nopu AJIKOT'OJIBHOM umuppose [eyeHy,
XKeJIe30M30BITOUHOM aHeMMM, I[Io30Hel nopdoupum 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, wv. 53(6), p.
683-6917].

AKTUBHOCTBL HEKOTOPEIX AHTUOKCUIOAHTOB 0B0yCJIOBJIEHA
XeJlaTUPpOBaHUeEM VIOHOB nepexonHbIX MEeTaJIJIOB (Fe, Ccu), UuTo
COIIPOBOXOAETCH CHMWXEHMEM MeTaJlJIOBAaBUCUMOIC IIePeKMCHOT'O OKMCIIeHUA
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 aHTHMOKCUIAHTOB MOXEeT CIHOCOOCTBOBATL pPacCacCHBaHUI
KaTapaKTH, YyCTpaHsgeT 3abojieBaHMsa CeTUuaTKM UM IIoOHMXaeT IOTPped®HOCTDH
B MHCYJMHe Yy IMnadeTUKOB, YCTpaHSeT IOIUIMeHTallMio KOXM, a Takxe
criocobCcTBYeT  YCTpaHeHM IIOCJIeOCTBUM  MHCYJILTA. XejaTupoBaHue
[IOJIEe3HO TakKXe IIpM JIeUeHUM BOCIAJUTEJILHHX 3abdojieBaHMM, TakuxX Kak
OCTEeOapTPUTH, pPEeBMaATOUIHEE apTpUTH. [3ejeHmH K.H., "KOMIIJIEKCOHEH
B MenuuuHe", CopocoBckuy O6pasoBaTeJIbHEM XypHast, 2001, T. 7, N1,
crp. 45-50].

XeJaTope MOTYT OHTB MCIOJB30BaAHE B MeOMIMHE B KaudecTBe
KOMILJIEKCOHOB OJId TPaHCIIOP TUPOBKU u JIETKOTO BHIBEIEHUS nus3
OopTraHM3Ma MHIIbSAKA, PTYTH, CYPBMH, KoOajlbTa, LMHKA, XpoMa, HUKEJA
[XosmumH A.B., "KoMmiekcHEe coenmHeHua", UensadbuHck: UYIMA, 2000,
cTp. 28].

VI3BeCTHO UHTUOMPOBaHME OOTYJIMHUMUECKOTO TOKCUHA II0CPelCTBOM
XeJJaTUupoBaHMa MOHOB LMHKa [Anne C., Blommaert A., “Thio-derivede
disulfides as potent inhibitors of botulinum neurotoxin B:
implications of zinc interaction”, Biocorg. Med. Chem., 2003, v.
11(21), p. 4655-60], kpoMe TOI'O, XeJlJaTMPOBAHME 3aluUllaeT IIpU
Tas’0BOM TaHTpeHe [BejlennH K.H., "KOMIIJIEKCOHH B  MemuluHe",
CopocoBckui O6pasoBaTeJIbHHM XypHay, 2001, T. 7, N1, crp. 45-50].

XeJjaToTepanmsa rnoJesHa opu JleueHUn HelpoIleTeHepaTUBHEX
3aboyieBaHuUM, B YaCTHOCTH, BoJsie3HM  AlblLTrenMepa, criocofCcTBy 4
yIaydmeHuo OaMaTu [Bossy-Wetzel E., Schwarzenbacher R., Lipton
S.A., “Molecular pathways to neurodegeneration”, Nat. Med, 2004,

v. 10, p. 2-9]; 0OosesHu IllapkuHcoHa [Kevin J. Barnham, Colin L.



Masters, Ashley I. Bush, “Neurodegenerative diseases and
oxidative stress, Nature Reviews Drug Discovery, 2004, v. 3, p.
205-214]; ©6ojesHu 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];
foJje3Hn I'eHTmHrTOHa [Whitnall M., Richardson D.R., “Iron: a new
target for pharmacological 1interention 1in neurodegenerative
diseases”, Semin Pediatr Neurol, 2006, wv. 13, p. 186-197];
BOKOBOTO aMMOTpodmuUuecKoTo cCrJepo3a [Kevin J. Bernham, Colin L.
Masters, Ashley I. Bush, “Neurodegenerative diseases and
oxidative stress”, Nature Reviews Drug Discovery, 2004, v. 4] u
IPMOHHHX 3abojieBanuy [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 HOPpelNATCTBYIT BO3HMKHOBeHUI paka [Megan Whitnall, with a
wide spectrum of potent antitumor activity that overcomes
resistance to chemotherapeutics”, PNAS, 2006, v. 103, N 40, p.
14901-14906] .

B3HauMTEeJIbHOE MEeCTO B pPAOY M3BEeCTHHX XeJlaTOPOB 3aHMMaklT
IIPOM3BOOHEE TEeTEePOLUUKIMUECKNX COeOMHEHUMY, HalpuMep, uMMOasoJia,
comepxalue B CBOeM COCTaBe MMUIO— M aMUIOTPYIIIIHL.

B craTtbe 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, n25, cCTp. 5950-5956, OIIMCaHO
BMCTUCTaMMHOBOE TIIPOM3BOIHOE TUIYTAPOBOM KMCJIOTEH, KOTOPOEe MOXEeT
CJIYyXMTE MOINeJIbID aKTMBHOIO LeHTpa HykJea3 M IpoaBJsgeT cJadywo
aKTMBHOCTE IIPM pPacllellJIeHMM MoJiekyJi PHK.

B crarbe Elfriede Schuhmann et al., “Bis[platinum(II)] and
Bis[Palladium (II)] complexes of o, ®-Dicarboxylic Acid
Bis(1l,2,4-triaminobutane-N*)-Amides”, Inorg. Chem., 1995, v. 34,
p. 2316-2322, omnucaHH OMCITMCTaAMMHORBEE IIPOM3BOOHEE TUIyTapOBOM U
AIMIVMHOBOWM KMCJIOT, KOTOPHE ABRJAOTCH IIPOMEXYyTOUHHMY COeOVHEHUSIMU

I0JII CHUHTe3a KOMIJIEKCOB C ILJIaTMHOM U IajijlagueM:



(CHy), NH
/\K\/ \”/ 2 T A\,

N=—
(CHZ)n NH
H2N \H// \TT/ \v//«\\r//\\NHz
\  NH; HN  /
—M— M
Cl \ / —ClI
Cl Cl
n=3-6, 8
M=Pt, Pd
Criocod CUHTes3a NI, Nl-mjgyTapuiabuc (rmcraMmMbia) , BKJIIOY A0
B3aMMOIEeNCTBUE TUCTaMUHa OUTUOPOXJIOPUIA u IMXJIOPAHTUIPUIA

TJIYyTapoBOM KMCJOTH B IMMeTHJIdopMaMMIe B TIIPUCYTCTBUM 4-KPaTHOTO
M30HTKa TPUITHUIaMMHA oIMcaH B cTarbe Elfriede Schuhmann et al.,
“RBis[platinum(II)] and Bis[Palladium (II)] complexes of «,®-
Dicarboxylic Acid Bis(1l,2,4-triaminobutane-N%)-Amides”, Inorg.
Chem., 1995, v. 34, p. 2316-2322.

ABTOpaMM HacCTOAmMeITOo U300peTeHMsa BIEpBHe OBJIO oOHapPyXeHO,
uyTOo OMCTUMCTaMMHOBOE IIPOM3BOIOHOE TUIYTapOBOM KMUCJIOTE, a WMEeHHO -
N1, Nl-rayTapuin ©Ouc (rmcTaMMH) , CIOCOOHO kK 00pas0BaHMI KOMILJIEKCOB C
MOHaM MeTaJlJIOB.

TakuMm  oBpasoM, LeJIbIo HaCTOAmET O nz30bpeTeHNns ABJIAETCH
IoJIyuyeHre B110 COBME C TUMBIX TeTepPOLUUKIINYUECKUX XeJaTopoB MOHOB
MeTaJIJIOB M WUX I[IPMMEeHeHMe B KaueCTBe JeKapCTBEHHOT'O cCpelcTBa IJA
JleUueHra U/MiIK  OpOodMIIaKTUKM  PasIMUHLEIX 3abojleBaHMul,  MUCIOJb3YS
CIIOCOBOHOCTL 3afBJISEeMHX COeOMHEeHUM XeJIaTUPOBATL MOHBL MeTaJlJIOB.

Bamauen wu300peTeHUA Takxe ABJIAeTCA paspaboTka OPOCTHX,
VCIIOJIb 3YOIMX OOCTYIIHEIE peareHTH, crioco6oB IOJIYyUEeHU S TaKMUx
CoOeIMHEeHUN .

KpaTkoe onmcaHme M300peTeHud

HacTosdamee M306peTeHme OTHOCHUTCHA K IIPOMI3BOOHEM OucamMmioB

IVKaApPOOHOBHX KMUCJIOT ofmel QopMyJisl 1:

R R R
SN N

B KOTOpOU

R1 OpencTaBJigeT cobon 5-4JjleHHYIO HeHaCHIeHHYIO
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TeTepOUUKIMUECKYD TPYyIIOy, coIepXxamyln oT 1 »Oo 2 TI'eTepoaTOMOB,
BHIOpPAHHEX M3 N u/muam S, HeoBS3aTeJIbHO KOHIEHCUPOBAHHYID C 6-—
UJIEHHOV HeHACHIEeHHOM LUKJIMUECKOW TPYIIIoN;

R2 npelcTaBJIgeT cobom TPYyIIny -C(0)-R3-C(0O) -, roe Rs
npencraBjseT cobow rpynny - (CHz)n—, Heobsa3aTeJIbHO 3aMelleHHYIO
omoHVM uJm nByMA Ci1—-Ce ajIkMJiaMM, WK QeHM,

n npencrarJysgeT coboy LeJoe umcyio or 0 mo 4;

UIM ux dapMaleBTUUECKM IPUeMJIEMBIM COJISM.

HacTosmee n3obpeTeHMe Takxe OTHOCHUTCSH K IIPOV3BOIHEM
BucaMMIoOB  IMKAPOOHOBHIX  KUCJIOT obmer  dpopMmyJel I, oBJlamaniyM
CIIOCOOHOCTBRI XeJIaTUPpOBaThL MOHE MeTaJlJIoB (Zzn, Cu, Fe, Mg, Ca wm
oOp.); a Takxe UX IPpMMeHeHMI0 B KaueCTBe CpelcTBa IJS OpodUIIaKTUKU
U/ JIeUeHMS  CepleuHO-COCYIOUCTHX, BUPYCHEIX, OHKOJIOTMUECKUX,
HelpoIleTeHepPaTUBHEX, BOCHAJIUTEJIbHEIX 3aboyieBaHuUM, nmuabera,
TepOHTOJIOTHMUEeCKHKX 3aboJeBaHMUM, a Takke 3abojieBaHMUM, BHE3LHBAaEMBX
TOKCUMHaAMM MMKPOOPTaHM3MOB, a TakKxe aJIkOTOJM3Ma, aJIKOTOJLHOTO
Mppo3a IIeueHM, aHeMMHu, I[I030HeM [Iopdupuu, OTpPaBJIEHUNM COJIIMU
IepexOonHEX MeTaJlJIOB.

HacTosamee wu3obpeTeHMe TakKXe OTHOCHUTCSA K crocofaMm IIoJIydeHUS
coeIMHeHUM ofOmer QOpMYyJIH I, BKJIOUAIIMM :

B3aMMOIEeMCTBUE IVKapPOOHOBOM  KMCJIOTH U COOTBETCTRYKIETO
aMMHa IpM HaTpeBaHUM,; WU

B3auUMOIEeNCTBUE IMKapBoOHOBOM KM CJIO THL c N-
TUOPOKCUCYKUMHVMUAIOM B IPUCYTCTBUN N,N'"-
OIVLIUKJIOTeKCUJIKapbooumuMmoa C [oJIyYeHMeM COOTBeTCTRyomero O0mc—N-
OKCUCYKIUMHUMUOHOTO 20Upa, KOTOPHM KOHOSHCUPYIOT C aMMHOM; WU

B3auUMOIelicTBUE ousorpa IVKap®OHOBOM KM CJIOTH c
TUOPa3UHIUIPATOM, 00paboTky TMOJYUYEeHHOTO IUTHuIpa3uia HUTPUTOM
HaTpMA C TIOoJIydeHMeM COOTBeTCTBYIINEeIO a3ula, KOTOPHM KOHIEHCHUPYIOT
C aMMHOM,; WJIMu

HaTrpeBaHMe pacTBoOpa MMMIOa, 00pasoBaHHOTO M3 OIUKApOOHOBOM
KMCJIOTE, ¥ COOTBETCTBYKHIMETrO aMMHa B OpPITaHMUeCcKOM pacTBOpUTEIe;
WIIn

B3auUMOIeCTBUE COOTBETCTBRYKMETO aMrHa u IVKapOOHOBOM
KM CJIOTH B MOJISPHEIX COOTHOIEeHU X 2:1 B IPUCY TCTBUA

KOHIOEHCTPpYyKIeIro areHTa.
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[lpenjiaraeMele CIIOCOOEI [MOJIYYEHU A TeTepOLUUKIINYECKNX
OUMCIIPOMU3BOOHEIX IMKAPOOHOBHX KUCJIOT ofmer QOopMyJIHL I TIPOCTH B
OCVYIleCTBJIEHNN, npoTeKawnT B OOCTATOUYHO MATKUX YCJIOBUAX, Bes
oBpa30oBaHMAad I[MOOOUHHIX [IPOOYKTOB, TEXHOJOIMUHE, II03BOJIAIT II0JIydaThb
1eJieBhe IMPOOYKTH C XOPOHNMM BHXOIOM (OO 82%) ¥ BHCOKOM CTeIeHbIO
UMCTOTH .

OeTaslbHOe OoNMCaHMe M300peTeHMd

HpeHHOQTMTeﬂbHHMM COeIVMHeHMAMNM HacToAmeIo MSO@peTeHMH

ABJIAITCHA CcoeIMHeHUa obmel GopMyJiel I:

Tmne Ri IpencTaBjgeT coOoM I'PYINy, BHOPAHHYID M3:

H
N

H H
N Nj S
0 T K
\&N, -] NJ, Y
N
4</
S
R; mnpemcTaBysgeT coboM Tpylmny, BeOpaHHY© u3: -—-C(0)-(CH2)o-

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

CH2-C(0) -, mIm TpyIny
O
o o , O , o .
HamboJjiee IpPennoyYTUTeJIb HEMM COeIVHEeHU AMU HacToAmeIro

MBO@peTeHMH ABJIAKKTCA COeIlIMHeHIMA, IIpelCTaBJIEHHEE B Tabauie 1.

Tabamiia 1

Homep
CTpykTyYpa
COeoVHeHUd




(IAMM

CH3 O

HN/‘?K\/NHl‘)/©-\g/NH\/\EN;>

~
\==N
N
N NH NH N

TR

QK\/M\/\Q

TBE C_b apMaleBTMUYECKNM IIpHMeMJIEMEIX coJien eIMHEeHUM IO
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HacToAmeMy M300peTeHMI0 MOTYT OHTL MCIOJbL30BAaHH aIOXWTUMBHEE COJIU
OpTraHMUeCKUX KMUCIJIOT (HalpuMmep, o¢opmMuaT, alleTaT, MaJjleaT, TapTparT,
MeTaHCyJIbOOoHAaT, eH3o0JICYJIBOOHAT, TOJIYOJICYJIEOOHAT u op.),
AIOUTUBHEE COJIM HeOopTaHMUeCKUX KUCIJIOT (HaldpuMep, TIUIOPOXJIOPHUI,
ITUOpoOpoOMIAT, cynbbaT, docddar um Op.), COJIM C aMMHOKMCJIIOTaMM
(HanlpuMep, COJIb achapalMHOBOM KMCJIOTH, COJIb TUIYTAaMUMHOBOM KMCJIOTH
U T.O.), NOPEONOUTUTEJILHO, XJIOPTMUIPATH UM alleTaTh.

HamboJjee MNOpelloUuTUTEJILHEIMY WM3BECTHHMU COSOMHEHUAMM, KOTOPHIE
MOTYT OHTL MCIOJbL30BAaHH B dapMaleBTUMUECKOM KOMIIOBUINM U cIocode
JIeUueHm s 1o HaCTOoAmeMy n300peTeHmn, ABJISITCSA IIPOM3BOOHEIE
TJIyTapUMMUIOOB, IIPelCTaBJIeHHEEe B Tabjauie 2.

Tabauiia 2

Homep
CTpykTypa
COeoVHeHNd

47‘“NH O O
N
B \%K/\NHJK/\/LNH
/ NH O
e N\)\/\NHJ\/\AWNH
A,

CoemMHeHMs HacToAmeTro M300peTeHMdI MOTYT OHTb  IIOJIyUEHEH

Tz
< \F<

criocoBoM, BKJUAKMMM KOHOEHCALMIO IMKApOOHOBOM  KUCJIOTH  obmen
bopmyJier IT1:
R40-C (0O) -R3—-C (0O) -OR4,

Tne Rz mOpencrarjsgeT cobou rTpynny - (CHz)n—-, HeoBa3aTeJIbHO
3aMelleHHyln OIOHMM uiu OByMa Ci1-Ce ajIkKMIIaMy, WIKM GeHW,

n npencTaByigeT cobo¥ 1ejoe umciygo oT 0 mo 4,

R4 npencrarysgeT coboy Bomopomn, Ci—-Ce aJIKWUI,

1 aMMHa ofme¥ dopmyJel IT1T1:

NH2- (CHz2) 2—R1,

TIe R1 OpelcTaBJIgeT cobon 5-uJleHHYIO HeHaCHIeHHY
TETEePOLUKINUECKY TpPyllly, comepXamyr oT 1 »HOo 2 TI'eTepOoaTOMOE,
BHOpaHHEX 3 N wu/muiam S, HeoOA3aTeNIbHO KOHIOEHCUPOBAHHYID C 6-

UJIEHHOV HeHACHIEeHHOM LUKJIMUECKOW TPYIIIIOoN;
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IpM HarpeBaHUM, HeoOd3aTeJIbHO B IIPUCYTCTBUM PaACTBOPUTEIIA.

[MpenmnouTUTEJNIbHEIM ABJIAETCHA MCIOJBb30BaHMe IOUMEeTUIJIOBOTO 3Oupa,
M HarpeBaHMe IO TeMlepaTyph 150-170°C, eme OoJiee NPeAlOUTUTEJILHO
NPOBOOUTE KOHIEHCALMI I[IPpU KUIIEHUM .

B kauecTBe pacTBOpPUTEJIeM MOTYT OHTL MCIOJL30BAHE IUTJIMM WU
CIOMPTH, HauboJiee MNPEenlNouTUTEJILHO, M30aMUJIOBHM CIUPT.

Eure OIIHVM criocoboMm [IOJIYUYEeHU A [IPOM3BOIOHEIX drucamMmMIoB
IVKAPOOHOBHX KMCJIOT ofmel ¢opMyJiEl I ABJIAeTCS CclIocod, BRJIIOUAINUI
B3auMOIeCcTBMe IUKaAPBOOHOBOM KMCJIOTH obmel ¢opMyJel I1:

R40-C (O) —R3-C (0O) —ORy4,

Tne Rz mOpencrarjsgeT coboM Tpynny - (CHz)n—-, HeoBa3aTeJIbHO
3aMelleHHY OIOHMM WJn OByMsa Ci1—Ce ajikMJlaMuM, WIn QeHWJI,

n npencrTapJjgeT cobou LeJgoe umcjygo orT 0 mo 4,

R4 mpencraBjisgeT cobo¥ BOIOPOMN,

C N-I'MIPOKCUCYKUVMHUMUIOM B IPUCYTCTBUA N,N'-
OVUIUKJIOTeKCHUIIKapboouuMrna B N, N-ouMeTuinpopMaMmume C IIOJIYUeHUeM

COOTBETCTBYyKMEero OMCc-N-OKCUCYKUMHVMMMOHOTO 526¢upa, obmer QOopMYyJIH

IV:
(@] R3 O
o Q§r/ \T¢: f)
OO
Y/
\o 5

4

KOTOPEM KOHIEHCHUPYIT C aMyHOM ofme¥ dbopmyssl IT1T1:
NH2- (CHz2) 2—-R1,

Toe R1 npencraepjgeT cobom 5-ujeHHYID HEeHAaCHIEHHYII
TeTepOLMKINUYECKYID TPYINy, coIepXamyn oT 1 @»o 2 TIeTepoaTOMORE,
BHIOpPaAHHEX M3 N u/muam S, HeoBg3aTeJIbHO KOHIEHCUPOBAHHYID C 6-
YJIeHHOV HeHAaCHIEeHHOM LUUKJIMUEeCKOMW TPYIIIo.

[IpednouTUTEeJILHEIM fABJIAeTCI OXJaXIeHMe IO TeMmhdepaTyph 0-5°C.

Eme OIOHUM criocofbom [IoJIydeHm d [IPOMU3BOIOHEIX ducaMmMIoB
IVKapOOHOBHX KUCJIOT ofmey o¢opMyJH I ABJIAeTCA crIocod, BRIIOUAIUN
B3auMoOIecTBMe 20upa INKapOOHOBOM KUCJIOTH obmel GopmyJnl IT:

R40-C (O) —R3-C (0O) —ORg4,
roe Rz mOpezncramjgeT cobor Tpynny - (CHz)n—-, HeoBa3aTeJIbHO

3aMelleHHYID OIOHMM M OBYMA C1—-Ce aJIkujiaMu, WJIU q_)eHT/IJ'[,
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n nOpencTarBJgeT cobo¥ nejoe umciyo or 0 mo 4,

R4 mpencraBiysgeT cobor Ci—-Ce aJKui,

C TUIPa3MHIUIPATOM B OPIaHMUEeCKOM pacTBOPUTEJIE C IIOJIYUYEHUEM
bucruopasmuna obmen QopMyJIH V:

H2N-NH-C (O) -R3—C (O) -NH-NH2,
oBpaboTKy OMCIMApPAa3UIa HUTPUTOM HAaTpMsA B KUCJIOM cCpene IIpHU
TeMIlepaType okoJio 0°C ¢ mojydeHueM Oucaszuma obmer bopMyJiel VI:
N-=N*=N-C (0) -R3—-C (O) -N=N*-N-,
KOHIOeHcalui OMcasuma C aMyMHOM ofme¥n dopmysel II1T1:
NH2- (CHz2) 2—-R1,

roe R1 IpencTaBJIsgeT cobomn 5-UJIeHHYIO HeHaCHIIeHHYK
TeTepOUUKIIMUECKYD TpyIly, CcolepXalyw oT 1 @»Oo 2 I'eTepoaTOMOB,
BHIOpPaAHHHX M3 N u/mam S, HeoBg3aTeJIbHO KOHIEHCUPOBAHHYID C 6-
UJIeHHOM HeHaCHIeHHOM HUKJINUECKOM TpYyIIIoNn, B OpTraHN4YeCKOM
pacTeopuUTeie.

[MpennouyTmTeJIbHO B KauecTBe OpPTaHN4YeCKOTO pPacTBROPUTEIIA
MCIIOJIb3YIOT CIMPTH, HamboJiee NPeNIOUTUTEJIEHO, W30NpollaHoJ. Crocod
[IpOCT, HO IPUMEHMM B CJlydae, eCIM KOJMUECTBO METUJIEHOBHX 3BEHLEBR
B MCXOOHOVM MOUKAPOOHOBOM KMCJOTe OO0JIblle MJIM PaBHO TpeM, TakK Kak
oJjiydaeMele B IIpollecce CHMHTeza OMca3uMOe IJiA KUCJIOT C MEeHBIINM
UMCJIOM MEeTWMJIEHOBHX TPYIIIl HeCTaOWJILHEH.

[Ipou3BOOHEE OMCAMUIOB MOUKAPOOHOBHX KUCJOT ofmen GopMyJH I
TakXxe MOTYT OBTH IIOJIyUeHH CIOCOOOM, BKJOUAKIMM KOHIEeHCAalM MMMUIA

obmelt dpopmyJiel VII:

8]
R3 M
Ny
8]
'
roe Rz mOpencrTarjgeT cobor Tpynny - (CHz)n—-, HeoBa3aTeJIbHO

3aMelleHHYID OIOHMM Wi OByMS C1-Ce aJIKMJIaMM,
n npencTapJgeT cobom ueygoe umcjygo oT 0 mo 4,
C S2KBUMOJISPHEIM KOJMUECTBOM aMMHa ofmer dopMyJiel II11:
NH2- (CH2) 2—R1,

TIe R1 opencTaBJisgeT cobon 5-uJjleHHYIO HeHaCHIeHHYIO
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TeTepOUUKIMUECKYD TPYyIIOy, coIepXxamyln oT 1 »Oo 2 TI'eTepoaTOMOB,
BHIOpPAHHEX M3 N u/muam S, HeoBS3aTeJIbHO KOHIEHCUPOBAHHYID C 6-—
UJIEHHOV HeHACHIEeHHOW LUKJIMYEeCKOM TPYIIoN,

B OpTaHMUEeCKOM pPacTBOPMUTEJIE IIPM HaTpeBaHUM.

[IpennouyTmuTeJILHO B KadecTBe OPTaHn4YeCKOTO PacTBOPUTEI I
MCIIOJIbE3YIOT  CIIMPTHL, HauboJjiee TIPenIoUTUTEJIBEHO, M30IPOIaHoJI WU
KOHIEeHCaUU IIPOBOOAT IIPU KUISUSHUM.

Eme omHMM cCIocofOoM HACTOAmMEeI'o M300peTeHUs SBJISEeTCS CIOoCo0
[IOJIYUEeHU S IIPOM3BOIHEX BUcaMUIOB OIVKapOOHOBEIX KUCJIOT obmen
bopMyJiel I, BKJIOUAKLINMY B3aMMOIEMCTBME IOUKAPOOHOBOM KUCJIOTH oOmen
bopMyJier IT1:

R40-C (0) -R3—C (0O) -OR4,

Tne Rz mOpencrarjsgeT cobor Tpynny - (CHz)n—-, HeoBa3aTeJIbHO
3aMemeHHyln OIOHMM MM OByMa Ci1-Ce alkujaaMu, WIM beHuI,

n npencTapJgeT cobo¥ LeJgoe umcjygo oT 0 mo 4,

R4 mpencrarysgeT cobo¥ BOIOPOMN,

1 aMMHa of0me¥n dopmyJel IT1T1:

NH2- (CH2) 2—-Ry,

Toe R1 IpenCcTaBJISgET cobom 5-uJieHHYIO HeHaCHIMeHHYIO
TeTEepPOLUUKIMUECKYD TpPYIIy, CcoIepXamyn oT 1 »Oo 2 TI'eTepoaTOMOB,
BHOpAHHEX u3 N wu/uam S, Heobg3aTelIbHO KOHIEHCUPOBAHHYID C 6-
YJIEHHOV HEeHACHIMEeHHOMW LUMKJIIMUeCKOM TPYIINoN;

npu MOJIAPHOM COOTHOWEHUN 1:2-2,5 B pacTBope
TeTparuigpodypaHa B IPUCYTCTBUN KOHIeHCUPpYIIEeI O areHTa,
IpennouTUTeJIbHO, KapOOoHMJIOIUMMMUIA3OJIA .

HacTosmee wu300peTeHMe TaKXe OTHOCUTCHA K JeKapCTBEHHOMY
cpencTBY, GapMalleBTHMUECKOV KOMIIO3MINUM, CcoIepXallMM IPOM3BOIOHLIE
BucaMMIOB OUKAPOOHOBEIX KMCJIOT ofmer QopMyJel I, u crocoby,
BRJIOUAKIEMY BBeIOeHMe IMIPOU3BONOHEIX OMCAMMOOB IOMKAPOOHOBEX KUCJIOT
ofmer GoOpMyJIEL I, @OJS NOPpOQMIAKTUKM U/WIKM JeueHUd Y UeJloBeKa U
XUB O THEIX BUPY CHBIX 3aboJyieBaHuUM, B TOM  UMCJIe 3aboJieBaHuM,
BHI3BAHHHX BUPYCOM Tenatura C, BUPYCOM NalMJIJIOMH UYeJloBekKa, BUU
MM  OHKOTeHHBMM PHK Bupycamm, TakMMM KaK BUPYC JIeMKeMuu;
CepIeyHOCOCYIMCTHX 3aboJyieBaHuUM, B TOM umpcJe 3aboJieBaHUM,
BRI3BAaHHEIX KapOMOTOKCUUHOCTHIO HUTOCTATUKORB, OTJIOXEHVEM

XOJIeCTEepPrHa, ITOBHIIEHHEIM KPOBAHEIM OJaBJIEHVEM,; BaGOHeBaHMﬁ,
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CBA3aHHHX C METaJJIO3aBUCHUMMEMKM pPeaKUMaMM CBOOOOHOpPAIMKAJBHOTO
OKMCJIEHMS, B TOM UMCJIe TepOoHTOJIOTMUEeCKMX 3abdojieBaHMM, TakuUX Kak
KaTapakTa, 3abojieBaHMA CeTuaTKM, OUIMEeHTalud KOXM,; IIOCJIEeNCTBUA
MHCYJIbTa; aTepoCKJIepOo3; BOCIaJIMTEJIbHHX 3abojieBaHuM, TakKux Kak
OCTEeOoapTPUT, PEeBMATOUIHHY aApPTPHUT;

nadeTra ¥ eT0 COCYIOMCTHX OCJIOXHEHUYV; HeVpoleTreHepaTUBHHX
3aboJjieBaHMUM, B TOM ymcie BoJIe3HHU AjblLTeMMepa, BoJie3Hu
[TapkMHCOHA, BuiascoHa, I'eHTMHI'TOHA, DOKOBOTO aMMOTPOPUUECKOTO
CKJIepO3a, IIPMOHHHX 3adoJjieBaHUM;

OHKOJIOTUUYECKUX 3aboJieBaHUM; zaboJjieBaHUM, BEI3HIB a €MEIX
TOKCUHaAMM MMKPOOPTAaHM3MOB, B YacCTHOCTHM, OOTYyJM3Ma WJIM IT'a30BOM
TaHTPEHH;

aJIKOTOJIM3Ma U aJIKOTOJILHOTO LKMppo3a IIeueHM; XeJle30M30HTOUHOM
aHeMuy, IIO3OHEV HOPOUPUM; OTPABJIEHUN COJIAMU INepeXOIHHX MeTalJlJIOB.

CoelMHEeHMA HaCTOAmMeT'0 M300peTeHMI BBOOATCI B S00eKTUBHOM
KoJIMUeCcTBe, KOTOpoe obecrieumpaeT KeJlaeMbel TepaleBTUUEeCKUN
pesyJbTaT.

CoenmHeHusa obmen QopMyJiel (I) MOTYT OHTL BBeIeHH IIepopalibHO,
MEeCTHO, IlapeHTepallbHO, MHTpaHas3aJIbHO, WMHIAJIALUMOHHO U PEeKTaJIbHO B
BMIe CTaHOapTHEX JIeKapCTBEHHEX (opM, comepXxallMX HeTOKCUUHHE
bapMalleBTHMUECKM IIpUeMJIeMbe HOCUTeNM. WMCIoJb3yeMel B HaCTOSAMEM
ONMCaHUM TepMMH <«IIapeHTepalJlbHOe BBEIOeHMe» O3HauaeT IIOOKOXHEE,
BHYTPVBEHHEE, BHYTPMMEIIEUHEE WM BHYTPUIPYIOHBEE MHBEKLUUM WU
BJIMBAHUA.

CoenmvHeHUd HacTOAmeIo n300peTeHnd MOTYT OBITH BBEIIE&HH
HauMeHTy B »Joszax, cocTabjggommx oT 0,1 mo 100 MI/KD Beca Teja B
OeHbL, [pellouTUTeJIbHO, B nmoszax oT 0,25 mo 25 MI/Xr OIMH WIK
DoJjlee pa3 B IOeHb.

[lpy 3TOM CJelyeT OTMETHUTH, UYTO KOHKpPeTHasd Ho3a IJIS KaXIoTo
KOHKPEeTHOTO IMallMeHTa OyImeT 3aBUMCEeTh OT MHOI'MX (QaKTOpOB, BKJKUYAS
aKTMBHOCTB MHOaHHOTO MCIIOJB3YyeMOT'O COeIVMHeHMHa, BO3pacT, BeC Tela,
noJi, oflmee COCTOSHME 3J0POBBHA UM PEXMM NMTaHMA IIalMeHTa, BpPeMa U
crmoco® BBeIEeHMSA JIEKapCTBEHHOT'O CPeICTBa, CKOPOCTh €I'0 BHBEIOEHUS
M3 OplraHKu3Ma, KOHKPETHO MUCIOJE3YEMyKD KOMOMHAaLMI JIEKAPCTBEHHEBIX
CpencTs, a TakKXe THIXKeCThb 3aboJjieBaHMsa Y  IOaHHOTO MHIOMBHUIA,

nogoBepraeMoro JIedeHMIO.
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dapMalleBTUUECKUE KOMIIO 3ULIUU 1o HacToAmeMy N300pEeTEHNO
comepXaT coeIMHeHMe obmer ¢opMyJiel (I) B KoJuuecTBe, 20OeKTMBHOM
OJIA OOCTWXEHMA XeJjlaeMOoT'o pesyJjbTaTa, M MOTYT OBHTL BBEeIEHH B BUIE
CTaHOAPTHEX JIeKapCTBEHHEIX GOpM (HalpuMep, B TBEepPOOM, I[IOJYyTBepIon
WIM XUIKOM ¢opMe), comepxamyx COeOMHEeHMS HacToAmero Hu300peTeHUus
B KauecTBe AaAKTMBHOTO MHIpeIMeHTa B CMeCM C HOCUTeJIEM WU
HallOJIHUTEJIEM, NPUTOOHEIM  IOJIA BHY TPUMEBIIEUYHOT O, BHYTPMBEHHOTO,
[IepopalIbHOTO, CYOIMHIBAJIELHOTO, MHITAJNALMOHHOTO, MHTPaHa3aJIbHOTO U
MHTPpapeKTaJIbLHOT O BBeIeHUSA. AKTUBHBI VHTPeIVEeHT MOXeT OHITH
BKJIOUEH B KOMIIO3MLUMK BMeCTe C OOBUHO MUCIOJB3YEMEIMY HETOKCUUHBIMA
bapMalleBTUUECKHA npreMIIeMBEIMA HOCUTEJIAMHA, IPUT O OHEIMA oJs
M3TOTOBJIEHUSA PacTBOPOR, TabJIeTOK, IWJTIOJE , KalcyJ, opaxe,
SMYJILCUM, CYCIIeH3UM, Ma3z3el, Trejel U JoOHX IPpYIUX JeKapCTBeHHHX
bopM.

B kauecTBe HaNOJHUTeJIeM MOTYT OHTL MCIOJL30BAaHE pa3JIMUHBE
BelleCTBa, TaKMe KakK caxapunb, HalpuMep, IJIOKO3a, JakKTo3a WK
caxapo3a, MaHHUT WM COpOUT, MNPOM3BOMHHE II&JUJIOJIO3H U/UiIv dochaTe
KaJblMg, HalpuMep, Tpukalblur ¢ochaT WMIM KUCIHEM docdaT KaJablLuUdg,
B KauecCcTBe CBA3YKIETO KOMIOHEHTa MOTYT OBTH MCIOJIL30BAaHE, TakKue

KakK KpaxmaJibHas IlacTa, HalpuMep, KYKYPY3HBM, IIMEeHWUHH, PUCOBEHI,

KapTO(j_)eJ'II:HI:HZ KpaxmMall, XeJlaTuH, TparakaHT, MeTHMJILIeJIJIInJIO3a,
TMIOIPOKCUIIPOIIMIIME TUIILLeJIJIInIJIO 34 , HanMﬁ Kap6OKCMMe TUIILLEeJIJIIIJIO 3 a
n/nnm IIOJIMBYHWIIIIMPPOJIMIOOH . [pm HeoBxXoOMMOCTH MOTYT OHITH

MCIIOJIb30BAHE  Pas3pHXJILdomMe  aTeHTH, TakKMe KaK  BHIIEYTIOMSHYTHE
KpaxMaJIkl " KapBoKCUMe TUJIKPaXMaJl, IIOIIePEYHO CIIU T
NOJMBUHWIIIMPPOJIUIOH, arap WIM aJlbTMHOBAaSA KMCJIOTa WM €& COJib,
TakKasg KakK aJIbTMHAT HaTpud.

MoryT OHBTBL MCIIOJIL30BAHH HeoOa3aTeJIbHEe noOaBKM, TakMe Kak
ATEHTH, peryJupyolMe TeKydueCThb, M CMas3bBaplMe aT'eHTH, TakMe Kak
OVMOKCHUI KPEeMHMs, TaJlbK, CTeapMHOBAasa KMCJIOTa M €e COJIM, TakKue Kak
CTeapaT MarHMg WIM CTeapaT Kajldblug, W/WUIM OPOIUJIEHIJIMKOJL .

Agpo Opaxe OOHYHO IIOKPHBAKT CJIOEM, KOTOPHIM YCTOWUMB K
OeVICTBUIO XeJIYOIOUHOTO COKa. LJd STOoM LUeJM MOTYT OHTH MCIIOJIL30BAHE
KOHLEHTPUPOBaHHEE PACTBOPEH caxapmuiuosB, KOTOPHE MOTYT
HeoBs3aTeJIbHO comepXaThb APaBUNCKYIO KaMenn, TaJbkK,

IIOJIMBVHIVIJITIMPPOJIMIOOH , ITOJINS TUIIEHTJIMMKOJIb I/[/T/[J'H/[ IVMOKCHMO THWTaHa, n
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NOOXOOAMME OpTaHMUeCKMe PacTBOPUTENIM MM MX CMeCH.

B KadecTBe noBaBoK MOTYT OHITH TaKxe VCIIOJIb 30BaHH
CTabuamM3aTopH, 3alyCTUTENM, KpaCcUTeJM U OTIYIKU.

B KauecTBe Ma3eBOUu OCHOBEH MOTYT OEITH MCIIOJIb 30BaHH
YIJIEBOOOPOIHEE Ma3eBHE OCHOBH, TaKMe KakK BaszeJIMH OeJlBl U XeJITHM
(Vaselinum album, Vaselinum flavum), BaseJMHOBoe MacJo (Oleum
Vaselini), wmasp ©Oejylag u xmuikasg (Unguentum album, Unguentum
flavum), a B kKauecTBe no0aBOK IJg IIpuoaHusa 0OoJjlee ILJIOTHOM
KOHCHCTEHUMM - TakKue KaK TBepIHM OapadrMH UM BOCK; abCopOTUBHHE
Ma3eBHE  OCHOBH, Takve KakK TUIPOOMUIIBLHEM  BaseJMH (Vaselinum
hydrophylicum), JIAHOJIVH (Lanolinum), KOJIEOKpEM (Unguentum
leniens) ; Maz3eBHE OCHOBHI, CMHIBaeMEe BOIOM, Taxkue Kak
TUOPOOUIILHA L Ma3b (Unguentum hydrophylum) ; BOOIOPAaCTBOPUMEE
Ma3eBHE OCHOBH, TakKMe KaK I[NOJMBTUIIeHTUIMKOJIeBass Mas3b (Unguentum
Glycolis Polyaethyleni), OeHTOHMTOBHE OCHOBH U IpPYyTHE.

B KauecCTBe OCHOBEI IJIA Tejlel MOTWYT OBITH MCIIOJIB30OBAHEI

Me TMJILLEJIIIIIIO 348, HaTpueBad COJIb KapOOKCUMe TUJILLEJIIIOJIO 3E,
OKCUIIPONNUIILLEJIIIIIIO 34, [IOJINS TUJIEH T JIMKOJIb NI [IOJIUD TUJIEHOKCUL,
KapBoIoJ.

B KauecTBe OCHOBH [IJIf CYNIO3UTOPUSA MOTYT OHTbH MCIIOJbL30BaHH
OCHOBH, He pPacTBOPMMEE B BOIe, TaKMe Kak MacJo KaKao; OCHOBH,
pacTBOPMMEIE B BOIEe WJIM CMeNMBaeMbe C BOIOM, TakMe KaK XeJlaTMHO-
TJIVLEPUHOBEE WM IIOJIMSTUIJIEHOKCUOHLHE; KOMOVMHMPOBAHHEIE OCHOBHE —
MBELJIB HO — TUIMIIE PUMHOBHE .

[Tpu IPUTOTOBJIEHUN CTaHIapPTHOM JIeKapCTBEHHOM bopMEr
KOJIMUECTBO AaKTMBHOTO MHIPEeIMeHTa, MCIOJbL3YyeMOoT0 B KOMOMHALMM C
HOCUTeJIEM, MOXeT BapbMpPOBATHCA B 3aBUCUMMOCTKM OT pPeluIMeHTa,
nmonBepranmerocs JIeUeHuo, oT KOHKPETHOTO criocoBa BBeIeHusd
JIeKapCTBEHHOTO CpPelCcTRBa.

Tak, HalpuMmep, [OpM MWCHOJbL30BAHUM COEOMHEeHWY HacCToAmeTo
nzobpeTeHrs B BUIe PaCcTBOPOB IJIS MHLEKIUNM, cCcoIepXaHre aKTMBHOTO
areHTa B HUX COCTaBJfgeT OO0 5% 1o Macce. B kauecTBe pazbaBuUTeJIeM
MOTYT OHTH VCIIOJIL 30BaHH 0,9% pacTBOp xJjiopuna HaTpu4,
INCTUJIMPOBAaHHASA BOOAa, pPacTBOP HOBOKavHa [IJA MHBEKIUWM, pacTBOp
PyHTepa, pacTBOp IUIOKO3H, cleludpmueckue nobaBKM IJIS PpPacTBOPEHUH.

HpM BBeIIE€HNMNM B OPI'aHM3M COeIMHEHUNM HacCTOSAmeIro MBO@peTeHMH B BUIOe
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TabJIETOK U CYIINO3UTOPMEB, MX KOJMUECTBO cocTaBjgeT pno 200 M Ha
CTaHIDAPTHYK JIEKapCTBEHHYID QOpPMY .

JlekapCcTBeHHEIE (QOPMEL HaCTOAMEI'0 M300peTeHud IIoJIydalT IIO
CTaHIDapTHEM MeTOoIMKaM, TakKuM KakK, HallpMMep, IIPOLeCChH CMellMBaHWA,
TPaHyJIMPOBaHMg, OQOpMMpPOBaHMEe IOpaxXe, pacTBOPeHMEe U JIMOOUIM3alud.

IeTajlbHOEe OIMCaHMEe COeOMHEHUM HacCTOoANeIo M300peTeHMusa, UX
[IOJIYUYEeHMSI UM MCCJedOBaHMA aKTMBHOCTM MIpeOcTaBJIeHO B HMXeCJIeOYIIMX
npruMepax, npelHas3HadYeHHBIX oJis WILJIIOC Tpalum IpenrnouTUTeJIbHEX
BapMaHTOB M300peTeHMsa, UM He OTpaHUMUMBAKIMMM €TI0 OOBEeM.

[I[pMMepH CHMHTE3a MNPOM3BONHHX IJIYTAapUMUIOB ofmel GopMyJsl 1

CpencrBa M MeTOIEBl

VHIVMBUAOYAJILHOCTL TIIOJIYUEHHHX COeIMHEeHMVM TIIPOBEpSAnT MeTOIOM
TCX Ha mjacTuHkKax “Kieselgel 60 F254” (pupmer “Merck”, T'epMaHUA)
B CHCTeMe pPacTBOPpUTeJIeM: OUPUIMH-YKCYCHafd KucjJoTa-eBoma (20:6:11)
- cucteMa A, A:zTmijauetatT 3:1 (1), xJjgopodopM—-MeTaHos 9:1 (2).

SJjekTpodopes Ha dymMare (Bymara oJisa aJIeKTpodope3a
Konmonoxckoro UIBK, 120x320 wMMm) nOposomdaT B Oydepe ¢ pH 5,1
cocTaBa OIUPUONH-YKCYyCHasda KMCJIOTa—-Booa 12:10:1000 B Kamepe
(150x320x150 mMm) ¢ rpamueHToM 15 B/cM B TeueHue 1,5 uaca.

XpoMaToT'paMMEL 7 BIIEKTPOPOpeIpaMMEL IPOABJIAKT XJIOp-—
TeTpaMeTUIIOEH3VIOMHOBEM pPeakKTMBOM M peaKTMBOM llayin.

TeMIlepaTypy ILJIaBJIeHUS OIpelelidloT Ha Opubope ITII (3aBonm Jjab.
npudopor, Poccusa, r. KiuH) .

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

CriexTpel 1H-SMP perucTpupyioT Ha nOpubtope AMX-400 (IepManHus),
Bruker DPX-400 (I'epmaHu4g) .

MaCC—CHeKprI BEICOKOTI'O pa3pelleHMA IIoJIydalT Ha BpPeMAIIPOJIETHOM

MacC-CIIeKTpOMeTpe MeTOIIOM MaTPUKCHOM Jla3epHO-NeCOopOIUMOHHON
VMOHM3alUUn C MCIIOJIE 30BaHMEM B KauecTBe Ma TPUIIE 2,5-
OIUTUOPOKCUOEH30MHOM KMCJIOTH, Ha nOpubdope Ultraflex (“Bruker”,
TepMmanusa) .

XX /MC-cucreMa a”HaJinsa MHOT OKOMIIOHEHTHEIX cMecen Shimadzu
Analytical HPLC SCL10Avp, Macc-crnexkrtpoMeTp PE SCIEX API 165
(150), (Kanaga) .

AHaIMTUUeCKYK ofpalleHHO-(a30BYK BOXX mnpoBomuimM Ha Ipudope:
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xpoMaTorpad® HPLC Shimadzu B yCJHOBMAX: KOJOHKa Luna C18 (2) 100
A, 250x4,6 MM (cep.b599779-23), TIpaIMeHT >»JIOMPOBaAHMA B CUCTEME
bochaTHEL OybepHEMM pacTBOp PH 3,0:MeTaHOJ (ycaoBusa A). Ha
npubtope xpoMatTorpad Beckman (USA) «System Gold» ¢ Yd-meTeKTOpoOM
(A=220 HM), KOJIOHKa «Gemini» C-18, 150x2,0 ™M Phenomenex,
nonBuwXHasa ¢aszsa rpazueHT B 0,05 M docdaTtHOM Oydepe (pH 3,0) 90%
MeCN B BOme, CKopocThb osimoumm 0,25 MiI/MUH, MWHKeKUMS 1o 10 MKJII
(ycioBug B) .
Mpumep 1

Buc-1, 5- (NP-rucTaMuumi) ryiyTapoBas kmucijora; (N,N'-6wuc-[2- (1H-

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

K 5 r (0,031 MOJL) IMMETMJIOBOTO 5»dMpa TJIYTapOBOM KUMCJIOTEH
npubdarjasaor 8 T (0,072 MoJb) TIMcTaMMHa M HarpeawoT nopu 170°C B
TeueHre 3,5-4 U QOO0 I[OpekpalleHMA BHIOEJIEHMS I[1apoB MeTUJIOBOTO
coupTa. IOJIHOTY MNPOTeKaHUsa peaKUMM KOHTPOJIUPYIT MeTonmoM TCX wim
3JekTpodopesa. BaTeMm PEaKUMOHHYIO Maccy CYCIIEHOIUPYT B
MU3O0NPONMIJIOBOM CIHMPTE M OCTaBJaA©0T Ha 24 u npu +4°C. IIpoOyKT
OTHEeJIAKT, [IPOMEBAKT W3OIPOIMJIOBEIM CIMPTOM, CcymaT. Bexonm 6,8 T
(69%) . Re 0,42 (1). E*49 MM. T.m. 166-168°C. XX /MC,
VMHIVBUOYAJBHEM MK, BpeMsa yiepxuBaHusga 0,3 mvmH [M+H]*=319. BOXX B
YCJOBMAX A, MWHIMBUIYAJILHHY @MUK, BpeMd yHOepxubBaHusga 5,58 wMmH.
CnexkTp 1H-AMP (400,13 MI'un, IMCO-ds, &, M.m., J/Tu): 1,70 (meHT.,
2H, CH2CH:CHz, J=7,3 Tu), 2,03 (T, 4H, CH:CH:CH;, J=7,3 Tu), 2,01
(r, 4H, CCHCH:N, J=7,5 Tu), 3,26 (xB., 4H, CCH2CH2N, J=7,5 Twn),
6,76 (mmup.c, 2H, CCH ), 7,50 (¢, 2H, NCHN ), 7,94 (mmp.T, 2H, NH
) . Crnekrp MK-0ypbe (B Tabmguie KBr, v, cm?i): 1651 (v C=0 ammznm I),
1580 (& NH ammpm II), 1425 (-CH2-CO-). Hammeno, %: 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- (NF-rucTaMMHWII) SHTAPHAS KMKCJIOTAa; (N,N'"-06uc-[2-(1H-
MHUOa30JI-4-wJI) Tl OyTaHomaMmun) (coelmMHeHMe 3)

K 5,5 r (0,046 MOJBL) 4HTApPHOM KUCJIOTH OpubarjasioT 12,2 T
(0,11 moJsb) THMCTaMMHa M HarpeBawoT Opu 170°C B TeuenHme 3,5-4 u mo
[IpeKpalleHUd BHIOEJIEHMS IIapOoB BOIOH. IIOJHOTY MNIPOTEeKaHMSa peaklUuu

KOHTpoMpylT MeTomoM TCX wmiIm BsJekTpodpopesa. 3aTeM pPeaKUMOHHYI
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Maccy cychneHOupyioT B 50 MJI BOIOE M OCTaBJIAKLT Ha 24 u mnpu +4°C.
[IpoOyKT OTIEJNIAT, IIPOMEBAT BOOOM, cymaT. Bmxom 10,7 © (76%). Rt
0,51 (1). E*51 M. T.mm. 230-231°C. [M+H]t 304,95. Cnextp IH-SMP
(D20): &, M.m.: 2,48 (c, 4H, CHz-Suc), 2,80-2,84 (7, 4H, (-CHz-
HA), 3,44-3,48 (7, 4H, o-CH»-HA), 6,97 (c, 2H, 5-CH-Im), 7,78 (c,
2H, 2-CH-Im). CnexTp MWK-Oypbe (B Tabmuue KBr, v, cmi): 1634 (v
C=0 ammpg I), 1583 (& NH ammpg II), 1429 (-CHx-CO-). Hamnmeno, %: C
55,40, H 6,66, N 27,31. Ci14H20NeO2. Brmamciero, %: C 55,25, H 6,62,
N 27,61.

[Ipumep 3
Buc-1, 3— (NF-TUMCcTaMMHMII) MAJIOHOBAS KMUCJIOTA; (N,N'"-06uc-[2-(1H-
MMMIOa30J1—4-1JI) 5Tuil] DpolladavaMmn) (coeluHeHne 2)

K 6,4 o (0,039 mMoJBL) IOMDTHMIOBOTO 20Upa MaJIOHOBOM KMCJIOTEH
npudariasaor 9,0 ¢ (0,081 MoOJb) TMCTaMMHa M HaT'peBaoT Opu 170°C B
TeueHVe 2,5-3 U DO IpekKpalleHMA BHIOEJIeHUS [1apOB STWUIOBOIO CIMPTA.
[ToJIHOTY IIPOTEeKaHUA peakumum KOHTPOJIMPYIT MeTOIOM TCX NI
pJIeKTpodopesa. 3aTeM peakKIMOHHYK Maccy CyclhleHInpyoT B 20 MI BOIH
M OCTaBJAKRT Ha 72 u npm +4°C. IlpoOyKT OTOeJIAnT, IPOMEEBAKT
M3O0NPONUJIOBEIM CIMPTOM, cymaTr. Bexon 5,0 1©m (44%). Re 0,41 (1).
E*57 M. T.m. 187-188°C. Cnexrp H-AMP (D:0): &, M.m.: 2,74-2,78
(r, 4H, (-CH2-HA), 3,15 (c, 2H, CHz2-Mal), 3,41-3,44 (v, 4H, o-
CH.-HA), 6,78 (c, 2H, 5-CH-Im), 7,66 (c, 2H, 2-CH-Im). CnexTtp WUK-
dypre (B Tabimue KBr, v, cmi): 1643 (v C=0 ammm I), 1574 (& NH
ammn II), 1426 (-CHz-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-TuMCcTaMMHNII) lIaBeJieBasd KHUCJIOTAa; (N,N'-06uc-[2-(1H-
MMMUIOAaR0JI-4-1JI) 3TUJI] 3TaHoMaMmn) (coenMHeHMe 1)

K pactBOPY 7,3 1 (0,05 MOJL) IMSTMIIOBOTO 50Mpa MaBeJeBOMU
KMCJIOTEL B 35 MI M30aMWUJIOBOI'O CclIuMpTa IOpubasjsgwor 12,2 1o (0,11
MOJIb) THCTaMMHa U KUIOATAT B TeueHue 4 du., IIOJIHOTY MNIPOTeKaHUA
peakuuy KOHTPOJIUPYIT MeTomoM TCX wian sJekTpodopesa. PeaKUMOHHYIO
CMeChb OCTaBJAKT Ha 16 u npu +4°C. OcCaZoK OTIEJAnT, IPOMEBAKLT
M3O0MNPONIUJIOBEIM CIOMPTOM, cymaT. Buxon 10 » (72%). Ref 0,55 (1). E*55
mMm. T.rwr. 235-236°C. CnexkTp 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 MK-
dypre (B Tabmuue KBr, v, cml): 1651 (v C=0 ammm I), 1566 (& NH
ammpg II), 1425 (-CH2-CO-). Hammeno, %: C 52,24, H 5,51, N 29,97.
C12H16N6O2. BrmumciieHo, %: C 52,17, H 5,84, N 30,42.

[Ipumep 5

Buc-1, 3- (NPF-mucTaMHMII) M30pTaeBas KMCJIOTa (CoenuHeHre 6)

B 30 wMin guMeTuadpopaMmma pacTBoOpST 5 0T (30 ™MMOJIB)
nzodTasIeBOoM KMUCIOTH M 7,93 1 (69 MMOJIL) N-TUIPOKCHUCYKUMHUMMIA. K
[IOJIYYEHHOMY pacTeopy, OXJIaXIEHHOMY oo 5°¢c, npubaBJIsgoT
OXJIaXII e HHEIM PacTBOP 14,24 T (69 MMOJIE ) N,N’ -
OIMLIUKJIOTeKCHuIKapobonumumMmoa B 10 MI  guMeTuIdopaMuia, PeaKLUMOHHYIO
CMeChb OCTaBJIAT Ha HOUbL HOpu 5°C. MoueBMHY OTHEJIAT, IPOMHBabT 15
MJI  OUMeTuJgopMaMyla M CylarT. Mcxomd M3 MaCCH — IIOJIyUeHHOM
MOUEeBWHEH, BEIXOI  peakluu CUMTAaKRT PaBHBEM 80%. PacTtBOop  N-
TUOPOKCUCYKUMHVUMUOHOTO OU20Upa M300TallIeBOV KMCJIOTH OXJaXOaioT IO
5°C, mocJyie Yero kK HeMy I[OpPLUMAMM IIpMJIMBAKLT pacijae 6,84 © (61,60
MMOJIE ) TUCTaMVHa . PeakKUMOHHYIO CMeChb OCTaBJIALT Ha 2 u,
PacTBOopuUTeJbE YIaJgAlT B BakyyMe. OCTaTOK, INIpPedCcTaBIgOIUM CcoBoM
XKeJIToe MacJjo, pacTeopAnT B 120 MI BOOH M I[IPOIYyCKaKT UYepes
KOJIOHKY c Amberlite IRA-96 (27x115) . dpakunm, comepxamme
IpOOyKT, OBBEOUHSAT .« Brmasmmue KpUCTAaJIJIEL L eJIeBOTO nponykTa
oTnesisaoT. I[IOJIyUeHHHM TexXHUUEeCKUM IMIPOIYKT IIepeKpUCTallJIM30BHBAIT
n3 cMecu 35 M wmszompomnaHoJa ¢ 10 M BOIE. KpucTaJuibel OPOOyKTa
OMIBETPYT, HOPOMHBAT BOIOM (3x30 MJI) M M30HOpoIaHOJIOM (2x13 wMmi),

cymarT. IloJiyyamnT IeJIeBOM IIPpOOYKT B BuUIe OeJIHX KPHUCTaJJIOB. BHXOI

1,55 o (18%, cumTasga Ha IHcTaMMH, WM 14% - Ha HM30QTaJIeBYy
KucJjoTy). Re 0,42 (1). T.mwx. 218-219°C. E*40 wMmM. Macc-CHeKTp:

[M+1]1+ 353, CnexTrp H-AMP: (300 MIw, IMCO-de¢): &, M.m.: 2,74-2.79
(r, 4H, R-CH2-Ha), 3,46-3,52 (v, 4H, o-CHx-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(0O)-NH-), 11,80 (mmp.c,
2H, -NH-). BOXX B ycCcJOoBMAX B, MVHIOIMBUIOYAJLHEM IIMK, BpeMsS BHEHXOIA

12,5 vmH.
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[Ipumep 6

Buc-1, 5- (NP-rucTaMmuumI) TyiyTapoBas kmucijora; (N,N'-06wuc-[2- (1H-

MMUOAa30JI-4-1JI) 3TuJl] DeHTadouamMmmn) (coelmHeHMe 11)

K pacteopy 13,2 r© (0,10 MOJB) TJyTapoBOM KMCJOTH B 50 MI
MeTaHOJa OpM OXJIaXIEeHUM U IIepeMellMBaHUM HopLUMAMM IOOaBJILIT 8 MII
PCls. PacTBOpPUTEJIE U3 pPeaKUMOHHOM CMecuM YyIOaJldoT B BakyyMe.
[IOJIYyUeHHEI OCTAaTOK IIepelOHAT B BakyyMme. IlojgyuaioT 14,7 1© (92%)
IVMETUJIOBOTO »dUpa TJIYyTapoOBOW KMUCJOTH C T.Kumo. 110-112°C.

K 20 MJI MU3OIPOIMIIOBOTO criMpTa IPpUIMBAKT 7,5 MJI
TMOpa3uHIuapaTa, Hal'peBalT OO KUIIEHMS M I[I0 KalliaM IJo0aBJIgnT 8 T
(0,05 mMoJIB) IOIMMETMJIOBOTO 5SdMupa IJIYTAPOBOM KUCJOTH, pPeaKUMOHHYIO
cMechb ocTaBjggaoT npu +20°C Ha 16 UY. BHOaBIMM B OCaIOK OIPOOYKT
OTHEJIANT, [IPOMEHEBAKRT W3OMNPOIMJIOBHM clOupToM. Cymatr. Ilojgydvawor 7,3 T
(91%) murMopasmuia IJIYTapoOBOM KMCJIOTH C T.ILJI. 210-212°C.

K pacrBOopy 1,61 © (0,010 w™moJIb) OIUTUOpasuna ITJIyTapoBOM
KMCJIOTH B cMecu 20 T Jbma C 2,5 MI COJISHOM KUCJIOTH ¥ 10 M
IpeIBapuUTeJIbHO OXJIaXIEeHHOTO XJiopodopMa npu lepeMellBaHUuM
nopumsaMmu npubasiasor 1,45 © (0,021 MoOJB) HUTpUTa HaTpud. Cion
xJiopodopMa oOTHeJiglT, OpoMeBailT 10 MI oxXJaxXdeHHOM OO +4°C BOIOH U
OIPUIIMBAKRT K OXJIQXIOEHHOMY pacTBopy 2,6 © (0,023 MOJB) IHUCTaMMHa B
5 MJI m3ompomnaHojya. PeakKUMOHHYI CMeCh ocTaBJgT npu +20°C Ha 2 U,
3aTeM pacTBOPUTEJE  YIOAJAKT B BakKyyMe. [Ioly4eHHHM  OCTaTOK
pacTeopsAlT B 20 MI BOOH M IPOIyCKalT uYepe3 KOJOHKY ¢ 50 wi
MOHOOOMEeHHOM CMOJIH KY-2-20 B Hf-dpopme. Cmoiy npomeiaioT 0, 5$—HBEM
pacTBoOpoOM aMMMaka, cobupasd oQpakuMM IIpOOYyKTa, He comepXalmelo
TUCTaMMH. OJI0aTH OOBEIMHAKT, PacCTBOPUTEJbE yIOaJidnT B BaKyyMe,
IIOJTy4YeHHH) OCTaTOK IIepPeKPpUMCTAaJIJIM30BHEBAIT M3 2 MI M30IpOoIllaHoJia,
cymaT. IlojgyuanoT 1,8 1o (55%). Rf 0,42 (1). E*49 wvMm. T.mjg. 166-
168°C. Cnerkrp 1H-AMP (D20): &, w™M.pm.: 1,73-1,78 (M, 2H, PB-CHz-
Glt), 2,10-2,15 (v, 4H, o-CH:-Glt), 2,78-2,82 (v, 4H, B-CH:-HA),
3,43-3,48 (v, 4H, o-CH:-HA), 6,94 (¢, 2H, 5-CH-Im), 7,69 (c, 2H,
2-CH-Im). Cnexkrp MWK-Oypre (B Tabiamumue KBr, v, cMml): 1651 (v C=0
ammg I), 1580 (& NH ammm II), 1425 (-CHx-CO-). Hanpmeno, %: C
56,40, H 6,86, N 26,31. CisH22NeO2. BrmumciseHo, %: C 56,59, H 6,96,
N 26,40.
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Ipumep 7

Buc-1, 5- (NF-TMcTaMMHWMII) aOUOIMHOBasa kucjoTa; (N,N'-6uc-[2-(1H-

MMUOAa30JI-4-1JI) 3TuJI] TekcaHgmuamMmmn) (coelmMHeHMe 12)

K pacteopy 7,40 v (0,05 MOJB) aIMIMHOBOM KMCJOTH B 25 MI
MeTaHOJIa OpM OXJIaXOEeHUM II10 KallJiaM »OoOaBJAT 4 MI TPexXXJIOPUCTOTO
bochopa. PacTBOpUTEJIE M3 pPeaKUMOHHOM CMeCH YyHaJdloT B BakKyyMe,
[IOJIYUEHHEI OCTAaTOK IIepel'OHAT B BakyyMme. IlojiyvaloT 7,5 1T (86%)
OVMEeTUJIOBOTO 20Mpa aIUIMHOBOM KMCJIOTH, T.KMI. 115-117°C.

K cMecu 20 MJT M3OIPOIPOINUIIOBOTO compTa u 5 MJT
TUIPpasMHITUAOPaTa, HarpeToM OO KUIeHMHA, 10 KaljaMm opubasjswoTr 7,5 T
(0,04 mMoOJIB) IOMMETUMJIOBOTO 5SdMpa aIuIMHOBOM KUCJIOTH, pPeaKUMOHHYIO
CMech ocCcTaBJagiT Opu +20° Ha 16 u. BHOaBIMM B 0CaIoK IIPOOYKT
OTHEJIANT, [IPOMEHEBAKRT W3OIPOIMJIOBHM CIMPTOM, cymaT. llojgydawonT 6,2 T
(83%) murmMmopasmula aIuUIMHOBOM KMCJOTH C T.ILJl. 182-182,5°C.

K pacrBOpPY 2,2 T (0,013 wmoJb) IUTHUIpa3suia aIUIVHOBOM
KMCJIOTHL B cMecu 30 1T JbpOa C 3 MI COJSHOM KMCJIOTH ¥ 15 M
OXJIQXIOEHHOTO XJIOpodopMa IIpKM IIepeMellMBaHUM I[IOCTEIeHHO [IOPLUAMU
npucumnaior 1,8 1 (0,026 MOJbL) HUMTPpUTa HaTpusa. CJlou xJjJopodopma
OTHOEeNIAT, OpoMHBakT 10 MJI oxJaXmeHHOM OO0 +4°C BOOH M NIPMIMBAKLT K
OXJIAXIOEeHHOMY pPacTBOpPY 3 T (0,027 w™MoOJB) ITMcCTaMMHa B 8 MII
M30IpoNaHojyia. IIOJHOTY MNPOTeKaHMA peakKUuuyM KOHTPOJMPYIT MeTOLOM
TCX wmam zJekTpodopesza. PeaKUMOHHYI CMECh OCTaBJIART Ha 24 4 IOpu
+4°C, ocaIok OTHEeJIAnT, [IPOMEIBAKT M30IPOINUIIOBEM CIVPTOM,
[IepPEeKPUCTAJIJIM30BHBAKT M3 BOIOH, cymaT. IlojgydanT 2,8 T (65%). Rt
0,48 (1). ET45 M. T.m. 184-186°C. [M+H]t 332,92. Cnexkrtp !H-SMP
(D20): &, M.m.: 1,37-1,41 (M, 4H, B-CHzx-Adip), 2,11-2,15 (M, 4H,
oa-CHz2-Adip), 2,74-2,78 (v, 4H, (3-CH:-HA), 3,40-3,44 (7, 4H, o-
CH2-HA), 6,88 (c, 2H, 5-CH-Im), 7,63 (c, 2H, 2-CH-Im). CnekxkTtp MUK-
dypre (B Tabmmuue KBr, v, cml): 1646 (v C=0 ammm I), 1581 (& NH
ammng I1I), 1425 (-CH2-CO-). Hampmeno, %: C 57,45, H 7,15, N 24,97.
C16H24N6O2. BrumciieHo, %: C 57,81, H 7,28, N 25,28.

B COOTBETCTBMM C BHIIeyKasaHHOW MEeTOAMKOM IOJIyUeHH CleOdyllure

COeIIMHEHNMA

Homep OUBUKO—XMMNUUECKHME
CTpyKTYpPHad popmysia
COeIMHEeHNd IOaHHBE
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CoenmHeHUe 8

T

Macc-crekTp:
[M+1]t=353. B3XX: B
YCIIOBUAX B,
VMHIUBUOYAJILHEM UK,
BpeMsa BexOma 16,1
MMH. ChnexTp 1H-AMP
(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
JTT0

XX/MC,

VHIVBUAOYAJbHEM UK,
BpeMs VIEPXMBAHUSA
0,3 »mH [M+H]™=3109.
BOXX B ycJoBuaAx A,
UHIVBUOYAJbHEM UK,
BpeMs YIEPXMBaAHVA
4,12 vmuu. CronerTp H-
AMP (400,13 MI'11,
IMCO-ds, S, M.IO.,
J/Tu): 1,69 (mneHT.,
2H, CHpCH:CHz, J=7,3
I'm), 2,01 (v, A4H,
CH2CH2CH, J=7,3
'), 2,73 (v, 4H,
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CCH2CH2N, J=7,5 Tu),
3,31 (kB., 44,
CCH2CHoN, J=7,5 Twu),
6,87 (c, 4H, CHN ),
8,00 (mmp.r, 2H, NH
) .

[IpuMmep 8

Buc-1, 4- (NF-rucTaMMHIMII) SHTAapPHAa KMKCJIOTAa; (N,N'"-0uc-[2-(1H-
MMIOaz0JI-4-1iI) 2TuJjl] Oy TaHoMaMmn) (coelIMHeHMe 3)

K pacTBoOpRY 0,10 T (0,9 MMOJIE ) IMCTaMMHa B 3 MJI
M3OIPONIUIIOBOTO crompTa IpUOaBJIAIT 0,15 T (0,78 MMOJIb )

CYKUMHVMUIOOTUCTaM/Ha WM Hal'peBalT OO KUIIEHMSa B TedeHMe 2,5-3 4,
[ToJIHOTY [IpOoTeKaHnAa peakumum KOHTPOJIMPYIT MeTOIOM TCX I
BJIeKTpodope3a. 3aTeM peakKLMOHHYK MacCCy OXJIaXOalT IO KOMHaTHON
TeMIIepaTypH M OCTaBJAOT Ha 26 u npu +4°C. IpoOyKT OTIeNsanT,
IPOMEIEBAKT W3O0NPONIMIJIOBEM CIMPTOM, cymaT. Bmxom 0,20 o (81%). R
0,44 (1). E*51 mm. T.mm. 231°C. [M]* 304,12. Cnexrp H-SAMP (D20):
5, ™M.m.: 2,48 (¢, 4H, CHz-Suc), 2,80-2,84 (v, 4H, p-CHz-HA),
3,44-3,48 (7, 4H, o-CH:-HA), 6,97 (¢, 2H, 5-CH-Im), 7,78 (c, 2H,
2-CH-Im) . Cnexrp MK-Oypbe (B Tabmmue KBr, v, cMm1i): 1634 (v C=0
amypo I), 1583 (& NH ammm II), 1429 (-CH.-CO-). HaimesHo, 3%: C
6,57, N 27,18. Ci14H20NcO2. BruwmcJjeHo, %: C 55,25, H 6,62, N 27,61.
[Ipumep 9

Buc-1, 5- (N-sTujaMMHO—-2-0eH3VMMIIa30JIMJI) TJIyTapoBas KMCJIOTa;

(N,N'-0mc-[2- (l1H-DeH3UMMMIOa30JI-2~JI) 2TUJI ]| IIeHTaHIaMII )

(coegmHeHMe 7)

K pacrtBopy 8 1T (0,060 MOJBL) TJIYTApPOBOM KUCJIOTEH B 500MI
fe3BONHOTO TeTparuapodypaHa npubaBiasoTr 23,4 1T (0,145 w™oJB)
KapOOHMIOUMMMIAR0Ja, IepeMellMBanT 2 Y. 3aTeM K pPeakKLUMOHHOM CMeCHu
DoBaBJISgIT 21,6 T (0,133 MOJIb ) HeH3MMIIIa30JIMII STUJIaMUH .
[IoJIydeHHEM pPacTBOP IIepeMellMBalT 34U UM OCTaBJAT IIPpM KOMHaTHOM
TeMrepaType. OcaloK IIPOIOyKTa OTIeJAT, I[IPOMEEAaKT BOIOM, CymarT.
MojgyuanoT 21 o (82,9%). Rf 0,21 (2. T.mm. 170-170,5°C. [M+1]"
419. Cnextp lH-9MP (OMCO): &, M.m.: 1,61-1,76 (M, 2H, CHz), 1,95-
2,07 (v, 2H, CH2), 2,9-3,0 (v, 4H, 2CHz), 3,45-3,55 (xB., A4H,
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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 ycjgoBuax B,
VHIVBUOYAJBHHEM MK, BpPeMs BHXOOa 26, 6 MMH.

B cooTBeTCTBUU C BbHHeyKaSaHHOﬁ MEeTOIONKOM IIOJTy4YeHEl djienyinre

COeIMHEHNI
Howmep OUBUKO—XUMHUUECKHUE
CTpyKTYypHad ¢oopMmyia
coeIMHeHUAa IODaHHHEe

Macc-crexkTp:
[M+1]+=453. CnexTp 1H-
AMP: (400 MTIwu, IMCO-
de): &, MmM.m.: 1,65-1,77
(2H, ™M, CHz), 2,0-2,1
(24, =, 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,
CoenOMHeHUe QTf\/ W/\¢A]/ 7 J2=5,87, 2CHz2) , 7,35-
9 GS (0 0 B 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, I, Ar,
J=7,82). BOXX B
YCIIOBUAX B,
VMHIMBUOY aJIbHEIM K,

BpeMsa BHxXOHDa 18,7 MMH.

VWcciiepoBaHue XeﬂaTMPYIOHleTZ CIIOCOBDHOCTH OIIVMICEIB a €MEIX

coenmMHeHUNn

[lpemjlaraeMule COeIMHeHMd ofmel ¢opMyJe 1, Kak IoKasaju
OaJibHenmmre MCCJIeONOBaH1A, ofJamanT CTIOCOBHOCTLIO K
KOMIIJIEKCOOOPpAas0BaHMID MM XeJIJaTUPOBAHUI MOHOB MeTaJlJIoB. OHM UMEIT
HECKOJIbKO (QYHKIMOHAJBLHHX TPYIN, CIOCOOHEX BHCTYIAaT: B  POJK
IOHOPOB BJIEKTPOHOB pu KOMILJIEKCOOBpas30BaHUN, HanpuMmep,

KaPGOKCMHBHaH I'pyIlilia, WMMIOO—, aMMIOI'PDYIIIIEI, WM IIpedCTaBJIAKRT cobom
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JIMT'aHIOEL, CHGHM@MHQCKH BSaMMOHeﬁCTByDMMe C VMOHaMIM MeTaJlJIOB,

HalipriMep, C MOHaMM ILIMHKa, Mell, XeJjle3a, KaJlblIMA, Mal'HMA.

BaxHoM XapaKTepucTUKOM CIIocoBHOCTHA JMTaHOa K
KOMILJIEKCOODOpas0BaHuio ABJIAKTCHA KOHCTAaHTH OVCcCcoLMalnm (pkn)
nccJenyeMBx CoenMHeHUM B BOIHOM pacTrOpE. BemMumHH Pkn

OIpenelsanT, WCIIOJIE3Y S MeTOoI IIOTEeHUUMOMETPUUECKOTO  TUTPOBaHUL.
PacueT KOHCTaHT IOMCCOLMAlMM I[IPOBOIOAT coIJlaCcHO MeTony IlIBRaplueHOaxa
[I'puHbepr A.A., "BRemeHVe B XMMMIO KOMILJIEKCHBEX CcoeOuMHeHMUMn",
u3n.4-e, ucnp., J., Xmvmmsa, 1971].

MéTOﬂH pH—HOTeHHMOMeTqueCKOFO TUTOOBAHNA

TuTpoBaHue IIPOBOIOMIIOCE Ha  YCTaHOBKe C  MCIOJIb30BaHUEM
MoHOMepa JabopaTopHoro Tuna M 120.1. Co3pmaHHas TI'aJlbBaHMUEeCKasd
AUerKa COCTOofAJla M3 IOBYX BDJIEKTPOIOB: MHIMKATOPHOTO CTEKJISHHOTO WU
XJIOpCepebpAHOTO BJIEKTPpOoNa CpaBHeHMsa. 3HaueHuMsa pH ompeneilsaimuck C
TOUHOCTRIO +0,2.

Vcxonouue 0,05 M pacTBOPH COJIEM MOHOB MeTaJlJIoB M?*' TOTOBWUIIM
nus HUTPATOB LMHKAa (Zn (NO3) 2 - ©6H20) , KaJlbLMA (Ca (NO3) 2 -4H20),
cysbdpaTa Memm (CuSO4-5H20), xjopunma wMarHmusa (MgClz:-6H20) wm coim
Mopa ( (NHg) 2Fe (S04) 2 - 6H20) . CTaHDapTU3aluln  MCXOIOHEX  pPacTBOPOB
coJjienn M?#" NpoM3BOIOMIM MeTOoHaMM KOMILJIEKCOHOMETPUUECKOTO TUTPOBAaHUA
¢ TpwioHoM B (M#f=Zn2*f, Cu?*, Mg2?*, Ca?'), cCHeKTpobdOTOMETPUUECKU IIpU
490 HM C ToMombi O-(QeHaHTpoJMHa (Mzf=Fe2') .

TunmnyHa g MeTOoOoMKa onpeneyieHmnsa CTyTIeHUYaTHEX KOHCTAaHT
KMCJIOTHOM nuccoumauum (ki, . . ., ki) pH-MeTpHMUeCKMM TUTPOBHUEM
no Merony lBaplieHbaxa

HaBecky wMccJeIyeMoTo coenuHeHus (3:107% MOJIL) pacTBOPSAIM B
15,0 ma 0,5 M BomHOTO pacTBopa KNOz. IloayueHHwit 0,02 M pacTBOP
P MHTEHCHMBHOM IlepeMellMBaHUM TuUTpoBain 0,05 M BOOHEM pacTBOPOM
NaOH wmmm HCl. QOuKCHpPOBaJIM B KaXIOM TOUKe TUTPOBAHMUA KOJIUUECTBO
(V, MJI) ¥M3pacCxXOIOBaAHHOTO TUTpaHTa U pH pacreopa. llar TUTpOBaHUA
cocrasyuasg 0,5 w™jig, BOJIM3M TOYUKM BKBMBajleHTHOCTM -— 0,2 M.
TUuTpOBaHMe MNPOBOIMJIM 0O 3HadeHu pH pactBopa 11,0-11,5. TIo
KpUBOM TUTpoBaHusa pH=f(a) omopelensalM COOTBETCTRYKIlee 3HAUEHUIO
a=0,5 wu/mmm a=1,5 3Hauenue pH pacTBOPA, a -  KOJMUUECTBO
npuOaBJIEHHEX TI'—-SKBMBAJIEHTOB THUTpaHTa B IlepecdeTe Ha 1 MOJb

TUTPYEMOI'O BelmecCTBa.
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PesyJIbTaTH oOIpeleslIeHMS KOHCTAaHT KUCJOTHOM Iuccoumauuu [pkn]
nmo MetTony IIBapueHOaxa MCCJIeOYEeMEX COeOVMHeHUNM IIpedcTaBJIeHH B
Tabiuile 3.
Tabnuia 3
BHaueHUsTI pk MCCIemyeMHX COeIMHEHMM B BOIHOM pPacTBOpe,
paccumTaHHHe IO MeTomny llBapuenGaxa (C 0,02 M, mMoHHasT cuia

pacTBopa 0,5 (KNOs3), 22°C)

HomMmep coenmuvHeHMA pki pko
2 7,116 11,272
3 6,88 (L) 11,27
11 7,16 (1) 11,892
12 7,13 (1) 11,952
(1) — murpoBaume BomHemM 0,05 M pactBOpOoM HCI.
(2) - murporaHme BomuHeM 0,05 M pacTBOopoMm NaOH.

C yueTOM TakKMxX IIapaMeTposB, KaK KOJMUUeCTBO MCCJIeOyeMOoI'o
BelleCcTBa, HeoBXoOmMMOT O OJisa [IOTEHUIVOME TPUUECKOT'O TUTPOBAHUIL,
MeTOOMKa €TI0 NPpOBeOeHMI M pacueTa KOHCTAHT, HamboJjiee IMIOOXOIAMMUM,
VHQOPMATMBHEIM ¥ IIPOCTHEM SABJIAeTCH MeTol BbeppyMa [['aJlaKTHOHORB,
M.A. UYwmcrsakoB, B.I'. CeBacCTb4HOB M IOp., "CTyleHUYaTEHEe KOHCTAHTH
YCTOMUMBOCTM KOMILJIEKCOB 2JieMeHTOBR III B TpynnH MM JAaHTaHOMIOB C
alueTmialeTOHOM B BOIHOM pacTBOpe UM IIPOM3BEeIeHMI PacTBOPUMMOCTHU MX
TpraueTmJanerodHaror", X. owms. Xwum., 2004, T. 78, W9, c. 1596-
1604].

MeTon OCHOBHBaeTCHAg Ha InpencTraBJIeHUN O CTYIIeHUYaTOCTM

npoliecca KOMILJIEKCOOBpa30BaHMA . TJlaBHBEM NOIYyIeHVEM MeTona
BreppyMa ABJIAETCH IpenIoJIOXeHE ole} obpas3oBaHUM TOJILKO
MOHO I PHEIX KOMILJIEKCOB. CxeMaTnuyeCKN polecc

KOMILJIEKCOOOpa30BaHmUsa MOXHO ONMCAaTh CJeIyKRIVM o0pasoM:
M+LoML Ki=[ML]/ [M] [L]
MLn-1+LeMLn Kn=[MLn]/ [MLn-1] [L]

CormjilacHO MeTony BreppyMa MCcJeOyeMoe COelMHEeHMe TUTPYyeTCH
oBaxXOel pacTeopoM NaOH: B OTCyTCTBME UM B I[IPUCYTCTBMM MOHA
MeTaJJla. TUTpOBaHMe MNPOBOIAT IIPM BHCOKOM IOCTOSHHOWM KOHLEHTpalUM
MHINODEPEHTHOTO BJEKTPOJIMTa, ofecleuMBaKwmel I[IOCTOSHHYKD MOHHYK

CHMJTy pacTBOpa.
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I »TUX Lejel IPUMMEHAIT XOPOollo PacTBOPUMEE COJIM, HaIpuUMep,
HUTpPAaT KaJu4. SKCIIepMMEHTAaJIbHO HaxonosaT KOHLIEHTPAaLUMOHHEE
CTyIleHUaTEe KOHCTAaHTH YycTomuupocTM (Kn). KpomMe TOTro, BO3MOXHO
[IOJIydyeHre MHOOpMalMM O CcOoCTabBe o00pa3yllMXCsid KOMILJIEKCOB, a MMEHHO
- MaKCHMaJIbHO BO3MOXHOM UMCJIe IIPUCOeIMHSAEMEX JIMTaHOoOB (n) .

TunmuHaga MeTOoIuKa oIpelelJIeHU A CTyIIeHUYaThIX KOHCTaHT
YCTOMUMBOCTM KOMILJIEKCOB pPH-MeTpHUUeCKMM TUTPOBAHMEM II0 MeTOony
BreppymMa

HaBecky wuccjlenyeMoro coeluHeHusa (3:107% MOJIB) pPacTBOPAJIM B
14,0 MJT 0,5 M BOOHOTO pacrsopa KNOs. [Tpu VHTEHCHUBHOM
nepeMemrBaduy pobasjasiam 1,0 wia  (5-104 wmose) 0,05 M BOIDHOTO
pacTBOopa coJm Mzt. lccijemoBaJM CUCTEME C COOTHOmeHMeM MzF xk L 1:6.
dukcuUpoBa M 3HaueHMd pPH pacTBopa HOpM COBMECTHOM IIPUCYTCTBUM
JIMTaHna n VIOHOB MeTaJlia B pacTrBOpEe. TuTpOoBaHMe cMecHu
ocymectTBaamn 0,05 M BomHEM pacTeopoM NaOH B mMpokoM MHTepreajie pH
(Do 3HaUYeHUN PH 11,0-11,5). dUKCHUPOBAIIN B KaxIom TOUKEe
TUTPOBAHMSA KOJMUECTBO M3PAaCXONOBaAHHOTO TUTpaHTa (Vwaow, MI) ¥u pH
pacTtBOopa. B MOMeHT ofOpaszoBaHMS ocalka, IIOMyTHEHMS pacTBopa WM
V3MEeHEeHU S ero OKpackKu bukCcHUpoBaJIM 3HaueHue PH, xXapakTep
U3MeHeHsa U o0weM pacTBopa NaOH, mnoumwenmero Ha TUTpoBaHMe. lar
TUTpoBaHMA pabeH 0,25 mi. IIo Kpubolii BbeppyMa H=f (pA) HOpy KaXmooM
[IOJIYy —LLeJIOUMCJIEHHOM 3HAUEHUU OYyHKLIUU oBpa3oBaHud n=n-0,5
onpenesnanu 1gKn.

B HacTodllee BpeMAd MeTOIL BbeppyMa JacTo IIpmMeHAdeTCd IOJIA

N3YUEHUS KOMILJIEKCOOOpasoBaHms. 3TOoT MeTOoq npenycMaTpUBaeT
omnpenejieHUe IOByX IlapaMeTpPOB — KOHLEHTpaluM CBOOOIHOT'O JMI'aHOa B
PaBHOBECHEX YCIIOBUAX - [L] u byHKUMM oBpasoBaHUA n,
IpencTaBJgpmen cobomn CpeInHee UMCJIO JMUTAaHOOB, BXOIAMUX B
KOMILJIEKC . Taxk, B Jodon MOMEHT TUTPOBaHUA, VCHOJIb3Y A
SKCIlepUMeHTaJIbHEle IaHHBEe, MOXHO paccumTaTbk [L°] (a mmeHHO, -1g[L-
]=pA) wu mno ypaBHeHuL (1) - n., Korma JMIaHI MMeeT HeCKOJLKO
OVCCOUMUPYRIUX  TPYII, TO B YpPaBHeHUU (1) Ki. COOTBETCTBYET

3HaAUeHMI KOHCTAHTH IOUCCOLMalUM, MMekmel HauboJbllee 3HaudeHMNe pk.
I3 NOCTPOEHHOM KPUBOM BheppyMa (KpuBO ofpasoBaHug) NM=f (pA)

10 YPaBHEHMVIO (2) IIprM KaXOooM IIOJIY—LeJIOUMCIJIIEHHOM 3Ha4dYeHUN q_)YHKI_U/H/I
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obpasoBaHmsa NM=n-0,5 Haxomar K,. TaxuM of6pas3oM, CTyIeHYaTad

KOHCTaHTa yCTOﬁqMBOCTM oymeT PaBHa O@paTHOﬁ KOHLEHTpalurmn

CcBOBOOHOTO JMITaHma B Touke 7 =n-0,5. CoOTBeTCTBEHHO, ueM OOJbIe

3HaueHne Kn, TeM 0OoJiee YCTOﬁqMBHM ABJIAETCA KOMIIJIEKCHOE COeIMHEHVE

(xeJiaT) .
_ - &
o - [L7]  (QO7PH + K1) CRaon* Vison — Ki-m W
Cpqz+ o 10"PH - Nppz+
1
Kyern = m (2)
rge L7 1y CM%* - ofmMe KOHIEHTpalUMM NPUCYTCTBYOIMX B PacTBOpe

JIM'aHoa ¥ MeTaJjljla, MOJ'H::/J'I,’

[L-] - KOHUEeHTpalMrsS CBOOOIHEX MOHOB JIMTaHIa, MOJIbL/JI;

Ky - KOHCTaHTa KMUCJIOTHOM IOMCCOoOUMallMM JIMTaHIa;

VAGG&B}! CG .

NaGH - of0beM pacTBopa NaOH (“NaGH, MOJIL/JI) B JIOOOM MOMEHT

TUTPOBaHMA, IOOABJIEHHEM K TUTpyeMoM cMmecu M=t u L, JI;

ny, BM?* - KOJIMUECTBO BelleCcTBa JIMIaHIa M COJM M2t B THUTPYEeMOM
pacTBope, MOJIb.

HalimeHHHEe 1[I0 MeTonoy bBbeppyMa 3HaueHusa 1gKi IOJ19 KOMILJIEKCOB
MCCIIely eMbIX CoOeIMHEHUN C MOHaMM OBYXBaJIEHTHEIX MeTaJlJIOB,
IpeIcTaBJieHE B Tabimuax 4, 5. Bweibop cooTHomeHmsa M*t xk L, paBHOTIO
1l:6, 0By CJIOBJIEH HaJinumeM OaHHBX o) MaKCHUMaJIbHO BO3MOXHOM
KOOpIMHALIMOHHOM umMcJe mJjsa Zn(II) u Fe(II), paBHOM mMecTH, U IOJA
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 KOMILUIEKCOB cocTaBa 1:1
UCCIIeOyeMHX COeIMHEHMM C MOHaMM IBYXBAJIEHTHHX MeTalioB - 1gKi,
HaleHHHe II0 MeTony BbeppyMa (BOOHEM pacTBop, Ci=0,02 M,

cooTHomeHnme M?** kL. 1:6, moHHass cuina 0,5 (KNOs), 22°C)

[lepRasd KOHCTaHTa YyCTOMUMBOCTM KOMILJIEKCOB cocTaBa 1:1

Homep
VCCcJIeOyeMEX COeIMHEeHMY C MOHaMM OBYXBaJIEHTHHX MeTaJlJIOB
coemu
- 1gka
HeHuA

Zn (II) Cu(IIl) Fe(II) Fe(III) Mg (II) Ca(II)
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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 ﬁ<0,5

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

CTyleHuUaTHe KOHCTAHTH YCTOMUMBOCTM KOMILJIEKCOB cocTaBa 1l:1
HCCIIeOyeMHX COeIOMHEHMIM C MOHaMM LIMHKA, HalOeHHHe 10 MeTOoIy
BreppyMa (BomHmII pacTBOp, Ci1=0,02 M, coorHomeHMe M* x L 1:6,

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

CryneHYaThe KOHCTAHTH YCTOMUMBOCTM KOMILJIIEKCOB
cocTaBa 1l:1 mMccijenmyeMBIX COEeOMHEeHMM C MOHaMM LMHKAa
Homep
lepBas
coelMHEeHN BTopas KoOHCTaHTa | TpeTbd KOHCTAaHTa
KOHCTaHTa
A YCTOMUMBOCTH, YCTOMUMBOCTH,
YCTOMUMBOCTH,
1gK> 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  MCCJIeNoBaHMA  IIoKasalwu, UTo
M CIIETaHHEE COeOVHEHNS - NIPOU3BOOHEE OnMcaMmooB OIMKAPOOHOBEIX
KMCJIOT, ABJIATCSA 30be K TMBHEIMA KOMILJIEKCOOBpasoraTelIaIMI, OJIs
OOJIEMMHCTBA M3 KOTOPHX HaMIeHH BHCOKMe 3HaueHus 1gKi25 1mo
OTHOIIEHVK K MOHaM I[IepeXOOHEX MeTaJlJiok. llpu 5SToM HablomaeTcd
HECKOJIBKO MOBHIIEHHA I KOMILJIEKCOODpasywnilaa CIIOCODHOCTE
npenjaraeMex coenOVHeHuM ofbme# o¢opMyJiEl I IO OTHOMEeHMI K MOHAaM

xeJjlesa.
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$OPMYJIA M3OBPE TEHHA

1. dapmMalleBTHUUECKASA KOMIIOBULMA  OJ9 IOPOOUIIaKTUKM  U/UJIU
JIeueHn
BUPYCHEX 3aboJjieBaHUM, BKJIOUaAKIasa 5S0PeKTUBHOE  KOJIMUECTBO

coenuHeHMus GopmyJiel 11:

N
/\NH O (@]
SO OO
=
NH NH N
H
MJjim e1ro @apMaHeBTquCKM HpMeMﬂeMyD COJIb, 18 @apMaHeBTquCKM

HpMeMﬂeMHﬁ HOCHUTeJIb .

2. llpuMeHeHMe coelVHeHMSA QopmMyJisl 11:

/\NH 0 o) &
=
NH NH N
H
WIM eTo dapMaleBTHUECKM IIPpMeMJIEMOM COJIH,

IOJIA HpO@MHaKTMKM M/MHM JIEUeHNMA BHMPYCHEX zabojieBaHUM .

3. IllpuMeHeHUe coelIVMHeHUHA QopmMyJiel 11:

/\WH o) o) &
=
NH NH N
H
WM ero dapMalleBTUUYECKM I[IPUEeMJIEMOM COJIM, IJIS WM3TOTOBJIEHUS

JJEKAPCTBEHHOI'O CpelCTkBa -OJIA HpO@MHaKTMKM M/MHM JIeUeHIMA BUPYCHEIX

zaboJieBaHUM .
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3adBUTEIH

OBILECTBO C OTPAHUYEHHOM OTBETCTBEHHOCTBIO "®APMUHTEPITPAMICE3"

Hacm;mmﬁ OTUCT O MCKOAYHAPOIHOM IMMOUCKEC MMOATOTOBJ/ICH JAHHBIM MG)KHY HAPOIHBIM ITOUCKOBEIM OPTraHOM U HAMMPABJLACTCA 3AABUTCIIIO B
cooreercTuu co Crarseif 18. Kommsa oTuera Hampasercs B MexxayHapogaoe 610po.

Hacrosmuii oT4eT 0 MEXIYHAPOTHOM MOUCKE COCTOUT U3 4 JIUCTOB.

D K HCMY IPUWIATAKOTCA KONMUU BCCX CCBUIOYHBIX JOKYMCHTOB, YKA3AHHEIX B JAHHOM OTHCTC.

1. Ocnora oruera
a. OTHOCI/ITGJ'H:HO SI3bIKA Me)KHyHapOHHBIf[ IMOUCK I[pOBeHeH Ha OCHOBC:

MEIKIyHAPOIHOU 3a5BKH HA S3BIKE, HA KOTOPOM OHA OBIIA TOJAHA.

|:| TIEPEBOAA MEXKITY HAPOJHOM 3aABKH HA CJICAYIOLIHI S3BIK , KOTOPBIH ABIACTCA

S3BIKOM TICPEBOA, MPEACTABICHHOTO 1A Henei MexmayHapoaHoro moucka (IIpasmia 12.3(a) u 23.1(b)).

b. D JIaHHELA OTYET O MEKIYHAPOIHOM IIOUCKE MOATOTORIICH C YUCTOM HCHPABJICHHS OMEBITHON OMMHOKH, PAa3PEIICHHOTO

JaHHBM OPraHoM HITH JOBEIECHHOTO 10 CBeaeHUA naHHOTo Oprana coriacHo [Ipasway 91 (ITpasmmo 43.6bis(a)).

c. |:| OTHOCHTEIBHO JTF0001 MOC/IEI0BATEIHLHOCTH HYKJICOTHI0B H/IIH AMHHOKHCJIOT, PACKPHITOH B ME)KIyHAPOIHON 3a1BKE,

cm. rpady I
2. |:| HexoTopsie myHKTHI GOPMYJIBI He MOITEKAT MOUCKY (cM. rpady II).
3. |:| Exuncreo mzodperenns ne codmoaeno (cum. rpady III).
4. B yactu HasBaHus.
MIPUHAT TEKCT, MPEACTABACHHBIN 3aABUTCICM.

|:| JaHHBIM OPraHoOM YCTAHOBIICH CIICIYFOIHHA TEKCT:

5. B uactu pedepara.
TPUHAT TCKCT, I[peHCTaBHGHHBIf[ 3AABHTCIICM.

|:| JaHHBEIM OpPraHoM YCTaHOBIICH, COTIACHO [IpaBuiy 38.2, TekcT, mpuBeACHHLIH B rpade [V. 3asBuTe 16 MOKET B TCUCHHE

OHOTO MECSIIA C IATHI OTIMPABKH HACTOAIIETO OTUETA O MCIKIYHAPOIHOM MOUCKE MPEACTABUTE CBOM KOMMCHTAPUH B JAHHBII
Opras.

6. B uactu yeprexKeii.

a. C pedeparoM gomxHa OBITE OMyOmMKOBaHA (urypa Ne

|:| KaK IPEUIOKEHO 3aABHTEICM.
|:| KaK MPEJIOKEHO 3THM OPraHoM, TaK KaK 3aABHTEIb HE YKa3aI (DHIYPEL
|:| KaK MPEIOKEHO 3THM OPraHoM, TaK KaK JAaHHAA (UTYpa JIydlIe XapaKIepH3yeT H300pCTCHHE.

b. |:| pedepar Oyzet omyOIuKOBaH O€3 YEPTEIKEH.

®opma PCT/ISA/210 (mepssrit uct) (Mroms 2009)
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C. JOKYMEHTBI, CHUTAIOIIWECS PEJJEBAHTHBIMU:
Kareropus* Llutupyembie TOKyMEHTHI C YKa3aHHEM, TJE 3TO BO3MOKHO, PEJIEBAHTHBIX YacTei OTHOCHTCS K MyHKTY Ne
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A 73-78
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OtHocHTCS K MyHKTY No

X
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PODYMINOGIN, Mikhail A. et al. Synthetic RNA-cleaving molecules mimicking
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