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V. BimoMocTi npo guceprariio
MoBga guceprariii:
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Tema gucepranii:
1. Cunres, 6y10Ba Ta BJaCTUBOCTI KAPOOHIIBHUX MOXiAHUX PEHil0

2. Synthesis, structure and properties of rhenium carbonyl derivatives

Pedepar:

1. O6'exT mociKeHHs - KapOOHibHI criosyku peHito(l) 3 pis3HUMH JiraHIHUMU CUCTEMaMU. MeTa JOCiIPKEeHHS -
CHHTE3, BCTAaHOBJIEHHS! OYJJ0BU Ta BJIAaCTMBOCTE KOMILJIEKCIB HA OCHOBI Kap6oHiJiB peHito(I), 1K moTeHUinHuX
momiHodopiB Ta bionoriyHuX MapkepiB. Metoau nocaimkenss: [U-, Y-, IMP-, Mac-crieKTpomeTpisl
(BcTaHOBJIEHHS CKJIAAy Ta OyIOBY CHHTE30BAaHUX CIIOJIYK), IIOMiHECLIEHTHA CIIEKTPOCKOIIis (BUBHAUYEHHSI
JIIOMiHECLIEHTHUX BJIACTMBOCTEH), XiMiYHMI aHaIi3 (BCTAHOBJIEHHS CKJIa[ly CHHTE30BaHOBUX CIIOJYK),
IvdepeHLiaTbHUNA TEPMIYHUI aHai3 (BU3HAYeHHS (Pa30BUX NI€PEXOIiB), PEHTT€HOCTPYKTYPHHUI aHaIi3
(BCTaHOBJIEHHS KPUCTAJIYHOI Oy0BY), UMKJIYHA BOJIBTAMIIEPOMETPIsl (BUBHAYEHHS OKUCHO-BiTHOBHUX
BJacTUBOCTEN). TeopeTuyHi i NpaKTU4HiI pe3yJIbTaTh: pO3PO0JIEHO METOIM 6€3aBTOKIABHOTO CUHTe3Y peHili(])

IeHTaKapOOHI/IraJoreHiniB BifHOBIEHHIM CIIOJyK PeHito HaTpiil rinodocdiTom y cymiri raoreHoBOAHEBOI Ta



MypaIrHOi KUCJIOT. BusiBieHo iHauBinyanpHy 4f-yoMiHecLeH1i0 y 6;1vokHiN [Y-0671aCcTi CIEKTPY B TeTePOsSIAEPHUX
Re(I)-Yb(IIl) kommniekcax. BctaHoBIeHO, mo peHieBuil MmetanoueHTp y Re(I)-Yb(III) kommiekcax BUCTyIIA€E SIK
ceHcubinizaTop ymoMiHecueHil. HoBrM3HA [10J10)keHb Ta Pe3yJIbTaTiB: yeplile cuHTe30BaHo Hu3Ky Re(I)-Ln(IIl)
reTeposiIePHUX KOMILJIEKCIB Ta IOCTiIKEeHO iX CIIeKTpaIbHO-IOMiHECLIEHTHI BJIaCTUBOCTI. Yiepie BUKOHAHO
CeJIEKTMBHE TIIpU€EIHAHHA TPboX MeTanoueHTpiB (Re(I), Mn(I), depouen) 1o pparmeHTy nentTugo-HyKIeiHOBOi
KUCJIOTY 3aBASIKY BUKOPUCTAHHIO Criel[uPiuHuX peakIfiii mpueIHaHHS alleTUJIeHOBOi, KApOOKCUJIbHOI Ta
aminorpynu. Cpepa BUKOPUCTAHHS: CUHTE30BaHi TOMO- Ta reTeposifiepHi KOMIJIEKCHi CIIoIyku peHito(I) MoXyTb
3HANTHU NIPAKTUYHE 3aCTOCYBAHHS 4K JIIOMiHO(OpHU B MaTepiajax HOBOI TEXHIKM Ta K 6i0JIOTi4HI MapKepu B
OoioMequIIHI.

2. The subject of investigation - rhenium(I) carbonyl compounds with different ligand systems. The purpose of
investigation: synthesis, determination of structure and properties of complexes based on rhenium(I) carbonyls as
potential luminophores and biological markers. Methods of investigation: IR-, UV-, NMR-, mas-spectrometry
(determination of composition and structure of synthesized compounds), luminescence spectroscopy
(investigation of luminescence properties), chemical analysis (determination of composition of synthesized
compounds), differential thermal analysis (determination of phase transitions), X-ray structural analysis
(determination of crystal structure), cyclic voltammetry (determination of redox properties). Theoretical and
practical results: the methods of nonautoclave synthesis of rhenium(I) pentacarbonylhalides by reduction of
rhenium compounds with sodium hypophosphite in the mixture of formic and hydrohalic acids have been
designed. Individual 4f-luminescence of heteronuclear Re(I)-Yb(III) complexes in the near-infrared spectrum has
been detected. It has been found that rhenium metal center in Re(I)-Yb(III) complexes acts as a sensitizer of
luminescence. The novelty of positions and results: first a series of Re(I)-Ln(IIl) heteronuclear compounds has been
synthesized and their spectral-luminescence properties have been studied. First the selective addition of three
metal centers (Re(I), Mn(I), ferrocene) to the fragment of peptide-nucleic acid through specific addition reactions
of acetylene, carboxyl and amino groups. Scope of use: synthesized homo- and heteronuclear complexes of
rhenium(I) could find practical application as luminophores in the new technique materials and as biological

markers in biomedicine.
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