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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTuyHHUX PyOpHK: 31.17.15

Tema gucepranii:

1. CuHTe3 i B1aCTUBOCTI reTepOMEeTaIeBUX KOOPINHALIMHUX CIIONYK HeskuX 3d-meTtais 3 N,N'-
6ic(caninuiigeH)cemMu-, TioceMUKap6a3uiom

2. Synthesis and properties of heterometal coordination compounds of some 3d-metals with N,N'-
bis(salicylidene)semi-, thiosemicarbazide

Pedepar:

1. Po3p0671€HO METOAMKY MAaTPUYHOTO CUHTE3Yy 23 KoOpAMHaLiiHuX crnosyk Kynpymy(Il), Hikomy(II), ko6anpTy(Il) i
kanmito(IT) 3 N,N'-6ic(caninuninen)cemu-, TioceMuKap6a3uoM TpbOX THUIIIB, 17 3 IKMX € HOBUMMU Ta BilTIOBiAlOTh
3arasgpHuM popmysaam: MI[M2L'1]2 « xH20 i M1[CoL'i(H20)2]2 « xH20, ne M1 = Ca2+, Sr2+, Ba2+; M2 = Cu2+, Ni2+; x
= 0 - 5; H3L1 = N,N'-6ic(caniuunigen)cemukap6asug; M1[M2L'2]2 « xH20, ne M1 = Ca2+, Sr2+, Ba2+; M2 = Cu2+,
Ni2+; x = 1 - 4; H3L2 = N,N'-6ic(caninunigen)riocemukap6asun; MI[M2L'1 « M3CI3], ne M1 = K+, NH4+; M2 = Cu2+,
Ni2+; M3 = Sb3+, Bi3+; H3L1 = N,N'-6ic(caniuunigeH)cemukap6asuy,. Ckiaz Ta 6yJlo0By OTpPUMaHUX reTepOMeTaeBUX
KOOPJMHALIHUX CIIOJyK BCTAHOBJIEHO METOJIaMU €JIEMEHTHOTO, PEHTT€HO(PA30BOr0 Ta PEHTT€HOCTPYKTYPHOTO
anauizis (PCA), mareToximii, TepMorpasimeTpii, KOHLyKTOMeTpii Ta [Y-cnexkrpockorii. JIoCaimKeHo BIJIUB KaTioHa

MeTaJy i yMOB IIPOBEJIEHHS MaTPUYHOTO CMHTE3y Ha CKJIAJl TETEPOMETAIEBUX KOOPIAMHALIMHUX CIIOIyK 3d-MeTasiB



(Cu2+, Ni2+, Co2+, Cd2+) 3 N,N'-6ic(caninunigeH)ceMu-, TioceMUKap6a3uAoM Ta IOKa3aHo, 110 KOOPAUHALIINHI
CIIoJIyKu 3araibHoi popmynu MI[M2L'1, 2]2 « xH20 ognep>kyBanu B IBi cTafii, a KOOpAUHALINHI CIIOJIyKY 3arajbHOI
dopmynu MI[M2(L'1) » M3CI3] - B Tpu cTagii, nepua i Apyra 3 sIKUX € KJIJACUYHUM METOJOM MAaTPUYHOTO CUHTE3Y
KOOPAMHALHUX CIOJIYK, & TPETS — KUCJIOTHO-OCHOBHOIO B3a€MOII€I0 «<KOPCTKOi» KncaoTu JIboica M3C13 3
«KOpCTKO10» 0cHOBOI M1[M2L'1] B pamkax Teopii JKMKO. BcTanoBineHo, 1110 «36ipka» KiHLeBoro jirangy — L', 2
MIPOXOJUTh HA MAaTPULli KaTiOHy MeTaiy. JI0CIiI>KeHO eJIEKTPOIIPOBiIHI BIACTUBOCTi CUHTE30BaHUX CIIOJIYK i
II0Ka3aHo, 1110 BOHU MOKYTb 3aCTOCOBYBATHUCh K HOBi HAHOMAaTepiau B €JIeKTPOHHIN TeXHilli, a TaKO>K MOXKYTb
BUCTYIATHU K BUXiIHI PEYOBUHU [J11 OTPMMAaHHS MMOJBIMHUX OKCUJIIB CTPYKTYPHU IIEPOBCKITY.

2. It has been developed methods of matrix synthesis of 23 coordination compounds of Copper(Il), Nickel(II),
Cobalt(Il) and Cadmium(II) with N,No-bis(salicylidene)semi-, thiosemicarbazide of three types, 17 of which are new
and correspond general formula: M1[M2L'1]2 « xH20 and M1[CoL'1(H20)2]2 » xH20, where M2 = Cu2+, Ni2+; M1 =
Ca2+, Sr2+, Ba2+; x = 0 - 5; H3L1 = N,No-bis(salicylidene)semicarbazide; M1[M2L'2]2 » xH20, where M2 = Cu2+, Ni2+;
M1 = Ca2+, Sr2+, Ba2+; x = 1-4; H3L2 = N,No-bis(salicylidene)thiosemicarbazide; M1[M2L'1 « M3Cl3], where M1 = K+,
NH4+; M2 = Cu2+, Ni2+; M3 = Sb3+, Bi3+; H3L1 = N,No-bis(salicylidene)semicarbazide. Composition and structure of
the obtained heterometal coordination compounds have been established by elemental, X-ray phase analysis and
X-ray crystallography, magnetochemistry, thermogravimetric and conductivity analysis, IR-spectroscopy. It has
been investigated an influence of metal cations and conditions of matrix synthesis on the composition of
heterometal coordination compounds of 3d-metals (Cu2+, Ni2+, Co2+, Cd2+) with N,No-bis(salicylidene)semi-,
thiosemicarbazide and shown that coordination compounds of general formula M1[M2L'1, 2]2 » xH20 have been
obtained in two stages and coordination compounds of general formula M1[M2(L'l) « M3CI3] - in three stages, the
first and second of which are the classical method of matrix synthesis of coordination compounds, and the third is
the acid-base interaction of the «hard» Lewis acid M3CI3 with the «hard» base M1[M2L'1] within of the HSAB
theory. It has been established that the «assembly» of the final ligand - L', 2 passes on the matrix of the metal
cation. It has been investigated the electroconductive properties of the synthesized compounds and shown that
they can be used as new nanomaterials in electronics and initial materials for the obtaining of double perovskite
oxides.
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