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1. BB npupoy 3aMiCHUKIB Ta eJIeKTPOHHOI OyI0BU METaJly Ha CKJIaT, CTIMKICTh Ta BJIACTUBOCTI O-

IMKApOOHIIbHUX KOMILJIEKCiB JIAHTaHiiB

2. Effect of substituents and electronic structure of metal on composition, stability and properties of the
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Pedepar:

1. lucepraniio NpUCBSIYEHO CUHTE3Y Ta NOCIIPKEHHIO KOMIIJIEKCIB JIAHTaHIJiB 3 0-KETOECTEPaMU Ta O-IUKETOHAMU i
BCTAHOBJIEHHIO KOPEJISLiN MDK CKJIaJIoM, CTiMKiCTIO Ta BJIaCTUBOCTSIMU OJIepKaHUX CIIOJIYK 3aJI€5KHO BiJl IPUPOIHU
3aMICHUKIB Y O-IMKapOOHIJILHOMY JliraHzi Ta eJ1eKTpoHHOi 6ymoBu ioHiB Ln(Ill). MeTomom pH-noTenuiomeTpii Ta
€JIEKTPOHHOI CIIEKTPOCKOIIil MOTJIMHAHHS NOCiIKeHO KoMITIeKcoyTBopeHHs ioHiB Ln(III) 3 auneTunaneToHoM,
MeTW-, eTWl- i aninaneroaneraToMm (31 cucrema meTtan-Jirang, 21 3 sKUX IOCIIiI’)KEHO BIeplie) y BOLHO-
OpraHiYHMX PO3YMHHUKAX. BCTaHOBJIEHO CKJIa, CTiMKIiCTh, 0671aCTi iCHyBaHHS Ta CIIEKTPajIbHiI XapaKTepPUCTUKU
KOMILJIEKCIB Pi3HOTO JliraHAHOro ckiany. [lokasaHo, o KOHCTaHTU YTBOPEHHsI O-KeToecTepariB Ln(I1l) Bui

IIOPiBHSIHO 3 BiJ[IOBiIHUMU alleTUJaleTOHATaMHU, 110 3yMOBJIEHO OiJIbIIMM BHECKOM KOBAJIEHTHOI CKJIaJi0BOi B



3B'SI30K MeTaJI-JIiraHy, 3a paxyHoK Gilb1I0i IOJIIPU30BHOCTI O-KE€TOeCTepaTHUX aHiOHIB. Bu3HaueHo cTaHapTHi
TEIJIOTH peakLiiii yTBopeHHsI MOHO- i 6ic-komriekcis La(I1l), Nd(III), Gd(III), Ho(III) i Lu(IIl) 3 meTunaLeroaleraTom
y po3uuHi. Y TBeprioMy cTaHi cuHTe3oBaHo 19 komnzekcis Ln(Ill) 3 anidparnyHrmMy 0-KeToecTepamu 3arajbHoi
dopmynu LnL20OH*H20 / La(meacac)2XenCH3OH (L = meacac, etacac, alacac; X = NO3, CH3COO;n =1, 2) ta 3
KOMILIEKCH 3 MeTakpuiatetodpeHoHom Ln(mphpd)3+2H20 (Ln = Pr, Ho, Yb), 15 3 gkux ofepskaHO BHepILE.
Meropamu ximiuHOro Ta TepMiyHOro aHasnisy, I'Y-cnexrpockornii, cnekTpockonii nudysHoro Bin6uTTs Ta
JIIOMiHECLIEHTHOI CIIEKTPOCKOIIii BCTAHOBJIEHO iX CKJafl, OyA0BY, TEPMIiUHI i ClIEKTPa/IbHO-JIIOMiHECLIEHTHI
BjacTMBOCTL. MeTomom TGA-MS pocnimkeHo TepMmogecTpykuito komiekcis La(lll) 3 anipaTnynnmu o-
KeToecTepaMu B iHTepBasi Temrieparyp 25-900 °C B aTmocdepi resito, BCTAHOBJIEHO OCHOBHI ra3omnofioHi
(HM3PKOMOJIEKYJISIPHI abETiAN, KETOHHU, CIIUPTHU, BYTJIEKUCIUH ra3, Boja) Ta TBepi (OKCokapboHaT abo OKCHUT,
JIaHTaHy) NpOAyKTH Niponisy. Y HabmmxkeHi PBEQ /ECP46(60)MWB+DZV(d,p) Buepiie NpoBeLeHO HOPMAJIbHO-
KOOpAMHATHUI aHasi3 MmoHo-KoMIiekciB La(Ill) i Lu(Ill) 3 meTusi-, eTus- i ajinauneroaneTraroMm, Ha MifiCTaBi SIKOTO
BMKOHAHO BiIHECEHHS CMYT KOJIMBaHb JliraHfiiB y ekcriepuMeHTanbHUX [U-crekrpax o-ketoecrepartiB Ln(I1I) B
nianazoHi 400-1700 cm-1. [TokazaHo, 110 BeIMYMHA CIIPSIKEHHS B XeJIaTHUX 1[MK1ax KoMiuiekcis Ln(I1I) 3 o-
KETOeCTEPaMU MEHIIA, HiXK B aHAJIOTiYHUX O-AMKeTOHaTaX. BcTaHOBIEHO, 10 B 0-keToecTepartax Ln(I1I) mpu
30i/IbLIIEHHI IOPSIKOBOrO HOMEpa MeTajly CIIOCTEPIraeThCs 3pOCTaHHS BEJIMYMNHU JI-€JIeKTPOHHOI JestoKaisaLii B

ectepniit C(O)O-rpyni jiranziB BHAC/IiJOK [IOCUJIEHHS IOJISIPU3YIOUO] Iii IeHTpasIbHOTO ioHa.

2. The thesis is devoted to the synthesis and study of the lanthanide complexes with o-ketoesters and o-diketones
and determination of correlations between composition, stability and properties of obtained compounds
depending on the nature of substituents in the o-dicarbonyl ligand and the electronic structure of the Ln(III) ions.
The complexation of the Ln(IIl) ions with acetylacetone, methyl, ethyl and allyl acetoacetate in the mixed water-
organic solvents (31 metal-ligand systems, among which 21 were considered for the first time) was studied by pH-
potentiometry and absorption spectroscopy. Composition, stability, existence ranges and spectral characteristics
of complexes with different ligand composition were determined. It was shown that the Ln(IIl) o-ketoesterates are
more stable in comparison with corresponding acetylacetonates because of greater value of covalent contribution
in the metal-ligand bond due to higher polarizability of the o-ketoesterate ligands. The standard heats of formation
reactions of mono- and bis-complexes of La(III), Nd(III), Gd(III), Ho(IlI) and Lu(IIl) with methyl acetoacetate in
solution are evaluated. In the solid state 19 Ln(IIl) complexes with aliphatic o-ketoesters of general formula
LnL20OH*H20 / La(meacac)2XsnCH3OH (L = meacac, etacac, alacac; X = NO3, CH3COOQO; n =1, 2) and 3 complexes
with methacrylacetophenone Ln(mphpd)3+2H20 (Ln = Pr, Ho, Yb), among which 15 were obtained for the first time,
were synthesized. Their composition, structure, thermal and spectral-luminescent properties were determined by
chemical and thermal analysis, IR, diffuse reflectance and luminescent spectroscopy. Thermal destruction of the
La(Ill) complexes with aliphatic n-ketoesters was studied by TGA-MS in the temperature range of 25-900 °C in the
helium dynamic atmosphere. Main gaseous (low-molecular aldehydes, ketones, alcohols, carbon dioxide, water)
and solid (lanthanum oxycarbonate or oxide) products of pyrolysis were identified. Normal mode analysis of La(III)
and Lu(II) mono-complexes with methyl, ethyl and allyl acetoacetate was performed at the
PBEO/ECP46(60)MWB+DZV(d,p) level of theory. On the basis of its results band assignment of the ligand vibrations
in the experimental IR spectra of the Ln(IIl) o-ketoesterates in the 400-1700 cm-1region was made. It was shown
that the degree of conjugation in the chelate rings of the Ln(III) complexes with o-ketoesters is lower in comparison
with corresponding o-diketones. It was found that the value of n-electronic delocalization in the ligand esteric
C(O)0O group of the Ln(IIl) o-ketoesterates increases in the lanthanide series due to increase of polarization ability
of the Ln(IIl) ion.
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