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1. Cuntes, 6y10Ba Ta CIIEKTPaJIbHO-JIIOMiHECLIEHTHI BJIACTUBOCTI NOJIisII€PHUX KOMILJIEKCIB JIAaHTaHITiB 3

dyHKUiOHAMI30BaHMMU KaJlikc[4]apeHaMu

2. Synthesis, structure and spectral-luminescent properties of polynuclear complexes of lanthanides with
functionalized calix[4]arenes

Pedepar:

1. Inceprauifina po60Ta IPUCBIYEHA CUHTE3Y, NOCIiIKEHHIO OY10BU, CIIEKTPAIbHO-JIIOMiHECLIEHTHUAX
BJIACTUBOCTE TOMO- i TeTepPOsIAEPHUX JIaHTAHIIBMICHMX KOMIIJIEKCIB I-TPeT-0yTUJIKaiKC[4]apeHiB,

Mo (DiKOBaHUX HA HUKHbOMY 006011 KapOOKCUJI-, 6eH3iMifa301- i noppipuHBMiCHUMU 3aMicHUKamMu. CHHTE30BaHi
KOMIIJIEKCH OXapaKTepH30BaHi HA60pOoM (Pi3UKO-XiMiYHMX METOZiB OCTiIKEHHSI: €JIeMEHTHUI aHai3, Mac-
cnektpomertpis, Y-, [IMP-, YO- i momiHecLieHTHa (CTalliOHapHA i KIHETMYHA) CIIEKTPOCKOIIisl. Y KOMILTIeKcax 3
IIOCJIiIOBHO 3aMillleHMMHU KapOOKCUMeTOKCUKaikc[4]apeHamu crioctepiraetscs 4f-noMineciie s JJaHTaHiAiB y
Bugumiit (Eu(Ill), Th(IIl)) Ta IY-o6sacTi (Yb(III), Nd(III), Er(Ill)) cnextpy. IHNTEHCHBHICTb JIOMiHeCLIeHIlii B KOMILIeKcax
3 HECUMETPUYHMMU KaJlikC[4]apeHaMu BUlle, HDK 3 cumeTpuyHUMU. OyHKIioHai3alisg KapOOKCUIbHUX TPYIT
0eH3iMiZa307IBMiCHNIMU 3aMiCHUKaMU IPU3BOAUTH 110 306inbineHHs 4f-1oMiHeceHnii Tiibky y pasi MOHO- i

Iv3aMileHyx crosyk. Ha npukiazi skux 6yJ1o [1okasaHo, 10 BiffaieHHs 6eH3iMia30JIbHOTO 3aMiCHUKA I1py



[IO/I0BKEHHI aJIKiJIbHOTO JIiHKepa IPU3BOIUTH 10 3MEHIIEHHS KBAHTOBUX BUXOIiB ToMiHecueHnii. ¥V f-d-
reTeposiiepHUX KOMILJIEKCax Ha OCHOBI 1,3-nubeHsiminasoninzamimennx Kanikc[4]apeHis ionu Zn(Il) i Re(I), a B pasi
Kaisikc[4]apeH-gunopdipuHa ionu Zn(Il) i Pd(Il) - e cencubinizaropamu [U-mominecuenuii irep6ito. ¥ Toit yac sk B
reTepoMeTabHUX Kajikc[4]apeH-nop¢ipMHOBUX acolliaTax Nprupojaa d-mMeTasny He BIIIMBae Ha 4f-omiHecneHIiio
Yb(III). BusiBneHo, mo nuéeHsiminasonmnoxigHi kasikc[4]apeHiB Ta ix roMo- i reTeposiiepHi KOMIIJIEKCU IIPOSIBIISIIOTh
6i0JI0TIYHY aKTUBHICTB, 1110, 0P, 3i CIEKTPaIbHO-JIIOMIHECIIEHTHUMU XapaKTepPUCTUKAaMU, CBIIYNUTD PO
IIEPCIEKTUBHICTD iX 3aCTOCYBaHHS B 6i0JIOTYHUX AOCiIKeHHsIX. Kil04oBi c10Ba: CUMETPUYHO i HECUMETPUYHO
3aMillleHi I-TpeT-KaJlikc[4|apeHu, KaliKkc[4]apeH-1op@dipUHOBI KOH'IOTaTH, JIAHTAHIAY, JTIOMiHECLIEHLis,
reTeposiiepHi KOMILJIEKCU.

2. The thesis is devoted to the synthesis and study of the structure, the spectral-luminescent properties of homo-
and heteronuclear complexes of lantanides with p-tert-butylcalix[4]arenes modified by the lower rim with
carboxyl-, benzimidazole- and porphyrin-containing substituents. The synthesized complexes were characterized
by number of the physico-chemical methods of investigation: elemental analysis, mass spectrometry, IR-, NMR-,
UV- and fluorescence (steady-state and kinetic) spectroscopy. In the complexes with the
carboxymethoxycalix[4]arenes in series substituted 4f-luminescence of lanthanides in the visible (Eu(I1I), Tb(III))
and the IR region (Yb(III), Nd(III), Er(III)) of the spectrum is observed. The intensity of luminescence in complexes
with asymmetric calix[4]arenes is higher than symmetrical ligands. The functionalization of the carboxyl groups by
benzimidazole-containing substituents leads to an increase in 4f-luminescence only in the case of mono- and
disubstituted compounds. On the example which has been shown that removal of the benzimidazole substituent at
lengthening the alkyl linker leads to decrease of quantum yield of luminescence. In f-d-heteronuclear complexes
of 1,3-dibenzimidazole substituted calix[4]arene with Zn(II) and Re(I) and calix[4]arene-diporphyrine with Zn(II)
and Pd(II) 4f-luminescence of ytterbium are sensitized by d-metal ions. While in the calix[4]arene-porphyrine
associates the nuture of d-metal does not affect the 4f-luminescence of Yb(III). It was found that dibenzimidazole
derivatives of calix[4]arene and their homo- and heteronuclear complexes exhibit biological activity, which, along
with spectral-luminescent characteristics, indicates the promise of their use in biological research. Keywords:
symmetric and asymmetric substituted p-tert-calix[4]arenes, calix[4]arene-porphyrine conjugates, lanthanides,

luminescence, heteronuclear complexes.
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