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1. CuHre3, 6yzoBa Ta BIaCTUBOCTI JIAHTaHIJIBMiCHMX KOMITJIEKCHUX CITOJIyK Ha OCHOBi BOZ,OPO3YMHHUX
Kasikc[4]apeHiB.

2. Synthesis, structure and properties of lanthanide-containing complexes on the base of water-soluble
calix[4]arenes.

Pedepar:

1. Inceprarisi NpUCBsAY€HA BCTAHOBJIEHHIO B3a€MO3B'SI3KYy MiX 6YZ0BOIO, CKIalOM i CIIEKTPaJIbHO-
JIIOMiHECLIEHTHMMHU BJIACTUBOCTSIMU BOLOPO3YMHHUX (Pocop- Ta CipKOBMiCHUX KaJliKc[4]apeHiB Ta iX HOBUX
KOMILJIEKCIB 3 laHTaHifamu. OTprUMaHi JaHi CK/IaialoTh OCHOBY I1€PLIOr0 CUCTEMATUYHOTO AOCiIKEHHS B 06J1aCTi
KOMIIJIEKCHUX CIIOJIYK JIaHTaHiMiB 3 PyHKLiOHAIi30BAHUMHU BOJOPO3YMHHAMMU Kajlikc[4]apeHaMu Ta BiIKPUBAIOThb
MO>KJIMBICTB iX cripssmoBaHoi Moaudikauii ajs peasnizauii epexruBHoi 4f-mominecuenuii. Ha npuxnani nepiue
OTPUMAaHUX KOMILJIEKCIiB 3 pochopBMiCHUMU KasiKkc[4]apeHamMu II0Ka3aHo, 110 KOOPIMHALS i0OHY JIaHTaHiTy
BM3HAYAETHCS SIK YMOBAMHU CHUHTE3Y, TaK i 6y70BoIo Kajikc[4]apeHy. BcTaHOBIEHO, 110 Niepexiy, Bifi GEeHOJIbHOro 10
(pochHopBMiCHOr0 KOOPAMHALIIMHOIO LIEHTPY BOJOPO3YNHHMX Kasikc[4]apeHnis (-PO(C2H5)OH i -PO(OH)2)
IIPU3BOJUTH /10 3pOCTaHHA 4f-/I0MiHECILIEHTHUX XapaKTepPUCTUK KoMIieKciB sanTaHizis (Tb (II1), Dy (II), Yb (III), Nd

(11I)) i3 3pocTaHHSM KOBaJIEHTHOI CKJI1a/10B0i 3B'13Ky Ln-O. HaliBuini 3Ha4eHHsI BiJHOCHOTO KBAaHTOBOT'O BUXOJY i



qacy KuTTs 4f-noMiHecieHii BCTAaHOBJIEH] 1151 KOMILIEKCIB TepOilo 3 Tiakamikc[4]apeHamu. Briepiie cCHTE30BaHO
rereposiaepHi f-d-kommnnekcu (f- Tb (III), Yb (I1I), d- Ni (II), Pd (II), Zn (II), Cd (II)) Ha ocHOBI 5,11,17,23-TeTpakic-
(mieToxcudocoininmerni)-25,26,27,28-TeTpariipokcuriakanikc[4]apeHy. BusHaueHo, 1110 iHTeHCUBHICTb 4f-
moMinecneHti y f-d-komriekcax € 06yMOBJIEHOIO B3a€EMHUM PO3TALIYBAHHSIM 30YIPKEHUX €HepreTUYHUX PiBHIB
ioHiB 060X MeTasliB. BusiBI€eHO KOJIO Kajkc[4]apeHiB Ta iXx KOMIIJIEKCIB 3 JII0TelieM, SIKi IPOSIBIISIIOTh aHTUMIKPOOHY
aKTUBHICTb. KJII04OBi C10Ba: KOMIIJIEKCHI CITOJIYKH, JIaHTaHiou, Kajikc[4]apeHy, Tiakasnikc[4]apeHu, crieKTpaabHO-

JIIOMiHECLI€HTHi BJIaCTHUBOCTi.

2. The dissertation is devoted to establishment of correlation between the structure, composition and spectral-
luminescent properties of the water-soluble phosphorus- and sulfur-containing calix[4]arenes and their new
complexes with lanthanides. The received data forms the base of the first systematic study in the field of complex
compounds of lanthanides with water-soluble functionalized calix[4]arenes and opens the possibility of their
directional modification for the realization of effective 4f-luminescence. On the example of the first received
complexes with phosphorus-containing calix[4]arenes it is shown that the coordination of lanthanide ion is
determined by both the conditions of synthesis and structure of calix[4]arene. It is established that the change of
phenolic to phosphorus-containing coordination center of water-soluble calix[4]arenes (-PO(C2H5)OH and -
PO(OH)2 ) leads to the enhancement of the 4f-luminescence characteristics of lanthanide complexes (Tb (III), Dy
(I1I), Yb (III), Nd (III)) with the increase of the covalent component of bond Ln-O. The largest values of the relative
quantum yield and lifetime of 4f-luminescence were obtained for the terbium complexes with thiacalix[4]arenes.
Heteronuclear f-d-complexes (f- Tb (III), Yb (1II), d- Ni (1I), Pd (II), Zn (II), Cd (II)) on the base of 5,11,17,23-tetrakis-
(diethoxyphosphonyl)-25,26,27,28-tetrahydroxythiacalix[4]arene were synthesized at first time. It is identified that
the intensity of 4f-luminescence in the f-d-complexes is conditioned by the relative position of the exited energy
levels of both metals. The range of calix[4]arene compounds and their complexes with lutetium which exhibit the
antibacterial activity were determined. Keywords: complex compounds, lanthanides, calix[4]arenes,
thiacalix[4]arenes, spectral-luminescent properties.
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