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2. Homo- and heteronuclear lanthanide-containing complexes on the base of modified porphyrins: synthesis and
properties

Pedepar:

1. lucepraliist npuCBA4Y€HA BCTAHOBJIEHHIO B3a€MO3B'SI3Ky MiXK CTPYKTYPOIO Ta CIIEKTPAIbHO-JIIOMIHECLIEHTHUMU
BJIACTMBOCTSIMU CUMETPUYHMX Me30-3aMillleHUX aJIKiji- i apuinop@ipuHiB, a TakoX NopQiprHiB, MOIU(IKOBAaHUX
aMiHOMOJIKapOOHOBMMU KUCJIOTAMU Ta iX TOMO- i reTeposiiePHUX KOMILJIEKCIB 3 laHTaHigamu. OTprUMaHi JaHi
CBiZyaTh Ipo Te, 110 ceHcuobinizanis 4f-mominecueniii xpomopopom nopdipuHy mae Miclie He3Baskaroyu Ha Te, 110
ioH y1laHTaHiny 3HaxoauThcs Ha nepudepii nopdipuny. Ha npuxiaai me3o- ta 6eta-Moau@ikoBaHUX 10pQipHHiB
[IOKa3aHo, 1o 6ibIl BCOKA eeKTUBHICTb 4f-ItoMiHecHeHIIil criocTepiraeTbes 111 KOMILJIEKCIB Ha OCHOBi 6eTa-
3aMimenux nop@ipuHis. BcTaHOBIEHO, O MPHUPOAA aMiHOIIOIiIKAPOOHOBOI KMCJIOTH BIJINBAE HA iHTEHCUBHICTD 4f-
JIIOMiHECLeHLIii 32 paxyHOK pi3HOi AeHTaTHOCTI Jiranzis. [lokasaHo, 10 npu 306iblIeHH] KiTbKOCTi i0HIB JIaHTaHiZiB
Ha nepudepii, KBaHTOBUI BUXif JIOMiHecLeHLi 36inb1yeTbcsl. Bu3HayeHo, 10 i0HM d-MeTasliB NOo-Pi3HOMY
BIIJIMBAIOTh HA €MiCil0 KOMILJIEKCiB: mapamarHitHi ionn (Cu2+, Co2+ ta Ni2+), sIK IpaBUJIO, racsTh MOJIEKYJISIPHY

dnyopecueHjio i 4f-ymoMiHecnenIio, a fiamarHitHi ionu (Zn2+ i PAd2+) MoXXyTb 3MeHIIyBaTU abo 301/1b1IyBaTU



edexTuBHICTS 4f-1I0MiHECLIeHLIii B 3a/1€XKHOCTI Bifj IPMPOY JIaHTaHiAy, d-MeTay i IpUCyTHOCTI KUCHIO, IIPU
LIbOMY MOJIEKYJIsSIpHa (JIyopeclLeHIisl CTae MeHII eeKTUBHOIO, a il CIIeKTpP 3a3Ha€ 3HAYHOI'O TilICOXPOMHOTO 3CYBY.
BigzHaueHo, 10 Ha BigMiHY Bif HemonudikoBaHuX nop¢ipuHaTIB JIaHTaHiJiB, MOHOSIIEPHI Ta reTeposiepHi (3 Zn2+
abo Pd2+) komnekcu Ha OCHOBI OPQiprHiB, MOOU(PIKOBAHMX aMiHONOJIIKAPOOHOBUMHU KUCJIOTAMY, 3ATHI
BUSIBJISITH €MiCiliHi BJIaCTUBOCTI B 06JIACTi, 110 € XapaKTE€PHOIO /1J1s1 BiIbHUX OCHOB (650-720 HM), i B 671voKHil [U-
ob67acrti (850-1350 HM), xapakTepHoi 1151 i0HiB Yb3+ i Nd3+.

2. The thesis is devoted to the relationship between structure and spectral-luminescent properties of symmetrical
meso-substituted alkyl- and arylporphyrins, as well as porphyrin modified by aminopolycarbonic acids and their
homo- and heteronuclear complexes with lanthanides. Obtained data suggest that sensitization of 4f-
luminescence of the porphyrin chromophore occurs despite the fact that the lanthanide ion is located on the
periphery of the porphyrin. On the instance of meso- and beta-modified porphyrins shows that the higher
efficiency of 4f-luminescence is observed for the complexes based on beta-substituted porphyrins. It was found
that the nature of aminopolycarbonic acid influences on 4f-luminescence intensity due to different denticity of
ligands. It was shown that increasing of the number of lanthanide ions on the periphery leads to increasing of
luminescence quantum yield. It was determined that the d-metal ions have different effects on the emission of the
complexes: paramagnetic ions (Cu2+, Co2+ and Ni2+), as a rule, quench the molecular fluorescence and the 4f-
luminescence, and diamagnetic ions (Zn2+ and Pd2+) can reduce or increase the efficiency of 4f-luminescence
depending on the nature of lanthanide, d-metal and the presence of oxygen, while the molecular fluorescence
becomes less effective, and its spectrum is suffered a significant hypsochromic shift. It is noted that in contrast to
the unmodified lanthanide-porphyrinates, the mononuclear and heteronuclear (with Zn2+ or Pd2+) complexes
based on porphyrin modified aminopolycarbonic acids are able to show the emission properties in the
characteristic range of free bases (650-720 nm), and in the near IR region (850-1350 nm), that is characteristic for
Yb3+ and Nd3+ ions.
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