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Tema gucepranii:
1. JlanTaHinBMIiCHI reTeposiiepHi KOMILJIEKCH Ha OCHOBI (PYHKIiOHa/Ni30BaHUX KasiKkc[4]apeHiB Ta nopQipuHis:

CHUHTE3, 6yI0Ba i JIOMiHECLIEHTHi BJIaCTUBOCTI

2. Lanthanide-containing heteronuclear complexes based on functionalized calix[4]arenes and porphyrins:
synthesis, structure and luminescent properties

Pedepar:

1. luceprauisg npyucBa4YeHa CUHTE3Yy HOBUX JIAHTAHIABMICHUX Ir€TEPOSAIEPHUX KOMIUIEKCIB HA OCHOBI IBOX KJlaciB
MaKpOLMKIIIYHUX CIIOJIYK - (PYHKLiOHANi30BaHUX KaJlikc[4]apeHiB i NopdipuHIB Ta JOCTiIKEHHIO BIIUBY [IPUPOIU
OPraHivyHOro JiraHay i Apyroro MeTajy Ha CIeKTPajbHO-JIIOMiHECLIEHTHI BJIAaCTUBOCTI CUCTEM. Briepiue 31ilicHeHO
cuHres f-s-i f-d-reTeposimepHUX KOMILJIEKCIB 3 Kaslikc[4]apeHamu i nopQipuHamy, 10 BiAPi3HATHCS NPUPOMOIO i
II0JIO>KEHHSIM 3aMiCHUKIB. 3HaNeHO, 10 3aJI€XKHO BiJj IPUPOAH JliraHy AOLiIbHO BUKOPUCTOBYBATH f- (y BUnaaky
Kasikc[4]apeHiB) abo d-6s10ku (mopdipuHM), 110 FO3BOJISIE OTPUMYBATH CIIOJIYKU 3 HEOOXIAHUMU JIIOMiHECLIEHTHUMU
BJIACTMBOCTSIMU. [IpoBefieHNI1 pEeHTTeHOCTPYKTYPHUI aHaJli3 MOHOKPHUCTAay AubeH3imMinasonBmicHOro
KaJlikc[4]apeHy [TOKa3as, 10 (POPMYBaHHS BHYTPIIHLOMOJIEKYJISIPHUX BOJHEBUX 3B'SI3KiB CTa0isIi3ye MOJIEKYJy B
KoH(popmalii "koHyc" i popmye npenopraHisoBaHUl KOOPAMHALHMI BY30J1, 3aTHUI 10 €(PEKTUBHOTO

3B'sI3yBaHHS iOHIB MeTaliB. Briepie BCTaHOBJIEHO 3B'130K MiXK iHTeHCUBHICTIO 4f-oMiHecLeHIIii reTreposiepHux



KOMILJIEKCIB JIAHTaHIJiB 3 KaJliKc[4]apeHamu i 41CI0M XpOMO(OPHUX (PParMeHTiB, TOBXUHOIO aJIKiJIbHOTO JIIHKEpPY i
npupopoto d-metaiy. [TokasaHo, 110 B 3aJI€5KHOCTI BiJi pO3TalllyBaHHS €eHEPreTUYHUX PiBHIB, ioHn d-MeTasniB
MOXYTb BUCTYIIQTH B POJIi SIK C€HCMOinizaTopiB, Tak i raciiB 4f-mominecuenuii. BcranosseHo, mo Ha ckinag, i 4f-
JmoMiHecHeHILjio s-f-reTeposiiepHIX KOMILJIEKCIB HA OCHOBI KpayH-Kaslikc[4]apeHiB BIIJIMBAIOTh IPUPOAA S-KaTiOHa,
KpayH-eQipiB Ta siHKepiB. [TokazaHo, 110 KOMIIJIEKCH JIaHTaHIiB 3 (PyHKIiOHATiI30BaHUMU NOpPiprHaMHU 31aTHI
IIPOSIBJISITY €(PEKTHUBHY JIIOMiHECLEHII{I0 OJHOYaCHO Y BUAUMIN Ta 6srkHil [Y-o6snactsax cnekrpa. lonu Cu (1I), Co

3aJIEXKHOCTI Bifl IPUPOJHY iOHA JIaHTaHiAy, d-MeTajy i IPUCYTHOCTI KMCHIO.

2. The presented thesis is devoted to the synthesis of new lanthanide-containing heteronuclear complexes based
on two classes of macrocyclic compounds - functionalized calix[4]arenes and porphyrins, and investigation of the
influence of the nature of organic ligand and second metal on the spectral-luminescent properties of the systems.
The synthesis of f-s- and f-d-heteronuclear complexes with calix[4]arenes and porphyrins different by the nature
and position of substituent was carried out for the first time. It was found that depending on the nature of the
ligand f- (in the case calix[4]arenes) or d-blocks (porphyrins) should be used to obtain a compound with the
necessary luminescent properties. The X-ray analysis of single crystal of calix[4]arene showed that the formation
of intramolecular hydrogen bonds stabilizes the molecule in "cone" conformation and thus creates preorganized
coordination unit that is capable for effective binding of metal ions. The correlation between the intensity of 4f-
luminescence of lanthanide-containing complexes of calix[4]arenes and a number of chromophore fragments,
length of alkyl linker and nature of the d-metal was established for the first time. It was shown that d-metal ions
can act as quencher or sensitizer of 4f-luminescence depending on the location of their energy levels. It was found
that the composition and 4f-luminescence of f-s-heteronuclear complexes based on crown-calix[4]arenes are
influenced by the nature of s-cation and crown ether and linker. It was shown that complexes of lanthanides with
functionalized porphyrins can exhibit effective luminescence at the same time in visual and NIR region. Cu(II),
Ni(II), Co(1I) ions quench molecular and 4f-luminescence, while Zn(II) and Pd(II) ions increase the intensity
depending on the nature of lanthanide, d-metal and presence of oxygen.
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