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1. KoopauHaniiiti criosyku Ha ocHOBi 3d-MeTailiB 3 nosifeHTaTHUMU N- a6o N, O-1OHOpPHUMU JliraHIaMU: CUHTE3,
CTPYKTypa Ta BJIACTUBOCTI

2. Coordination compounds based on 3d-metals with multidentate N- or N,O-donor ligands: synthesis, structure
and properties

Pedepar:

1. Incepraniiina po60Ta IpUCBIY€HA MOIYKY, CUHTE3Y Ta JOCJiIKEHHIO Oy10BH, (Pi3NKO-XiMIiYHUX Ta
(dyHKIIOHATBHUX BIACTUBOCTEN HOBUX KOOPIAVHALIIMHYX CIIOJYK 3 NoJigeHTaTHUMU N- 1a N,O-1OHOpHUMU
JiraHgaMu. B pe3ysbTaTi IeTasIbHOrO aHai3y JiTepaTypHUX JaHUX B SIKOCTi EPCMEKTUBHUX MOJIiIEHTaTHUX
JliraHpiiB 6ysiy o6paHi JBi rpynu OpraHiyHuX CHoJlykK: KjaacuyHi ocHosu lIudda (noxinHi o-Banininy abo

casninunosoro anbgeriny) (H2L1-H214) Ta mano BUBYEHi Ha CbOTOHI CIIOJIYKU HA OCHOBI 2,1,3-6eH30Tiafiazony



(HL5-L10). OcHOBHUM HOPOOGKOM AucepTalii € po3po6sieHi METOIUKNA CUHTE3y II'SITU HOBUX Jliranzis HL5, HL6, L7,
L9, L10 Ta 45 xoopanHaLiiiHMX CIOJIyK. Bci HOBI criosyKu oxapakTepu3oBaHi cydacHUMHU (Pi3nKO-XiMIYHUME
MeTOJaMU, TaKMMU SIK, aTOMHO-eMiciiiHuil Ta CHN-ananiz, [4-, IMP-, ETIP-, VO- Ta jgioMiHeclieHTHa
CIIEKTPOCKOIIii, Mac-crekTpomeTpist. Kpucraniyna 6ynosa 48 criosyk (7 opraniuyHux Ta 41 koopauHalliiiHa CIIoJyKa),
BCTAHOBJIEHA 3a JOIIOMOTOI0 [IOBHOTO PEHTTEHOCTPYKTYPHOTO aHaisdy. OTprMaHi KBAHTOBO-XiMiUHi PO3paxyHKU
3HAXOMATHCS Y BiIIIOBIAHOCTI 3 €KCIIEpUMEHTAIbHUMU pe3yJsibTaTaMU. 3allpOIIOHOBAHO 00J1aCTi MOKJIMBOTO
3aCTOCYBaHHS OTPYMAaHUX CIIOJIYK Ta IIOKa3aHi IepCIEKTUBY NO4AbIINX NOCHiIKeHb. B cucremax 3 H2L1-H2L4
BCTAHOBJIEHO, IO CKJa7, i OyA0Ba NPOAYKTIB B3aEMOJiI 3a71€3KUTh 3HAYHOIO MipOIO Bif| CIiBBiTHOLIEHHS BUXiTHUAX
peareHTiB, IPUPOLY COJIi aMOHII0 Ta YMOB IIpoBeeHHs peakuii. [Tin6ip napameTpiB CUHTE3y J03BOJIMB OTPUMATH: Q)
cepito d-s-retepomeTtaniyHux kommekcis Cu/M (M = Ca, Sr, Ba) 1Box TumiB — TpusiiepHUX 3arajabHOi GOpMyIU
[M{Cu(HL1)2}2Xn(solv)m]X2- n(solv)l (n, m, I = 0-2; solv = CH30H, H20; X = Br, I, SCN, NO3) (3-9) Ta 6isgepHoro
[Cu(L3)2Ca(NCS)2(H20)] (12); 6) TeTpasnepHi Komiekcu 3 pparmeHToM Cu404 Ky6aHOBOI Ta [1CEBH,OKYOAHOBOI
oynosu [Cu4(L1)4(CH30H)4]-2,2CH30H(1) ta [Cu4(HL1)2(L1)2(NCS)2(CH30OH)2]-2CH3OH (10); B) 6issnepHuii
kommieke [Mn2(HL2)2(NCS)2]-2C2H50H (19) 3 pparmentom {Mnll(u-0)2Mnll}; r) nosimepHi KoMIiekcu
manrany(11I) i3 3aransHO10 popmoro MnllI(HL1,4)2X (X = Cl, Br, I, NCS) (13-18), m0 maoTb KaTioOHHY a60 HEUTPaJIbHY
JlaHLIoroBy 6yzmoBy. [ng siranny H2L2 y TBepmomy cTaHi 3adikcoBaHO iCHYBaHHS pi3HUX TayTOMEPHUX GOPM B
3aJIEXKHOCTI Bifl HASBHOCTI Ta IPUPOAU PO3UMHHUKA. KBaHTOBO-XiMi4Hi PO3paxyHKU J0Ope KOPEJIOIOTh 3
pesynbraTamu PCA i 1€ MOHCTPYIOTh 3HAYHUI BILJIMB BOJHEBUX 3BS13KiB Ha CTabisi3allil0 OKPEMOrO TayTOMEDPY.
Jlirang, ta 1oro cosbBaTHI (GOPMU MPOSIBISIOTH JIIOMIHECLIEHTHI BIACTUBOCTI. B KOOpANHALITHUX NTOTiMepax
Mn(HL1,4)2X (X = Cl, Br, I, NCS) (13-18) BcTaHOBJyIeHa HasIBHICTb iyKe c1a0KuX aHTU(deppOMarHiTHUX OOMiHHUX
B3aemogiit Mix aromamu Mn(lII) uepes {~-NCCO-} micTky, 10 nigTBepIKyeThbCs EIIP criekTpanbHUMU
IOCJiIKEHHSIMU Ta KBAHTOBO-XIMIiYHMMU po3paxyHKamu. CUHTe30BaHO HOBi N,O-N0JlifeHTaTHi JliraHauy (MoxinHi
2,1,3-6en3otianiazony — HL5 ta HL6) Ta nepui koopauHaniizi crioiayky [M(L5,6)2]onCH2CI2 (M = Cu, Co, Ni, Zn) (21-
24, 26-28) Ha ix ocHOBIi. BctanoBneHo N,0-6igentratHuii Ta N,N,O-TpuaeHTaTHuii cnocié koopauHauii jgiranzis. Ha
npuxiagi [Cu(L5)(Hfac)] (25) mokasaHa MOKJIMBICTb YTBOPEHHS Pi3HOJIIraHAMX KOMILJIEKCIB. 32 JOIIOMOTO0I0 peakiiii
Cy3yki 6ys10 oTprMaHo Tpu HOBi N-niomigenTarsi jgiranau L7, L9 ta L10 (noxinHi 2,1,3-6en30Tianiazony),
BCTaHOBJIEHA iX 6yZ]0Ba Ta IPOBeeHi KBaHTOBO-XiMiUHi pO3paxyHKU. BUBYEHO eJ1eKTpOXiMiuHy IOBeJiHKY
OTpUMaHUX Jiranzis. OfepkaHo MOHO- i 6isiiepHi KOMIIJIEKCU MaHTaHy, KOOA/bTy, HIKYJII0, KY[IypyMy Ta LIUHKY.
Monoszaepni kommnekcu {M(L7,9)(X)2(solv)n} (M = Mn, Co, Ni, Cu, Zn; X=Cl, Hfac; solv=H20, C2H50H, CH2Cl2) (28,
31-37, 40-43, 45-49), mictsaTs sirangu L7 i L9, mo BukonyoTh N,N-6igentaTtHo- i N,N,N-TpuneHTaTtHo-XenaTHy
dyHKii. B ocHOBI 6yn0BU 6ismepHuX KomIekcis 3 L7 i L9 3aranpHoi popmynu [M2(L7,9)Cl4(solv)n]-msolv (M = Ni,
Co, Cu; solv = CH30H, H20) (29a-30, 44), nexuts ¢pparment {M2(u-Cl)2} 3 MicTKOBUMHU aTOMaMu XJIOpY.
Kpucraniyna rpatka [CuL7CI2] (30) nobynoBaHa 3 6ig1epHUX MoJieKyIapHUX KomIuiekcis {Cu2(L7)2Cl4} ta
HelTpasnbHUX NojiMepHux JanHioriB {CuL7Cl2}in. 3 L8 orpumani pisHosirannHi kommiekeu [Cul8(Hfac)2] (38) i
[Cu2L8(Hfac)4] (39), y sikux BcTaHossieHa N,N-6igentaTHo-xesaTHa Ta N,N,N,N-TeTpaZeHTaTHO-XeJIaTHO-MiCTKOBa
dyHKUii miraHny. [TokazaHo, MO OTPUMAaHi CIIOJIYKU IIPOSIBJISIIOTH JIIOMiHECL€HTHI BJIACTUBOCTI Ta aHTUMIKPOOHY
aKTUBHICTb, IIOJIiIMEPHI IJTIBKOBI KOMITO3UTY HA OCHOBI MOJTiBiHINIOYTHPAJIIO Ta FeTEPOMETAIIYHNUX KOMILJIEKCIB
BUSIBJISIIOTh POTONPOBiAHI, GOTOBOMBTAIYHI Ta POTOMIENIEKTPUYHI BIJACTUBOCTI i € IPUJATHUMU JJIs1 PO3POOKHU
(POTOENIEKTPUYHUX [I€PETBOPIOBAYIB COHSYHOI €HEPrii, peecTpyodnx iHpopMaliiHUX cepeOBuIL, aHTUCENTUKIB YU

ne3iHdeKTaHTIB Ta JIOMiHECLIEHTHUX MaTepiaiB.

2. The thesis is devoted to the synthesis and research of structures, physicochemical and functional properties of
the new coordination compounds with multidentate N- and N,O-donor ligands. Based on comprehensive studies
of the literature, two groups of organic compounds derivatives of o-vanillin and salicylic aldehyde (H2L1-H214) as
well as little researched off shoots of 2,1,3-benzothiadiazole (HL5-L10) have been selected as promising
polydentate ligands. The development of methods for preparation of a five new ligands HL5, HL6, L7, L9, L10 and
forty-five coordination compounds have become the major outcome of the thesis. All new compounds were
investigated by the modern physicochemical methods such as the IR-, NMR-, EPR-, UV, luminescent and atomic-
emission spectroscopy as well as mass spectrometry and CHN-analysis. The crystal structures of 48 compounds (7



organic ligands and 41 coordination compounds), have been defined by X-ray crystallographic analysis. The results
of the studies are supported by quantum mechanical calculations. The fields of the possible applications of
prepared compounds and the potentials of further investigations have been suggested. It has been shown that the
composition and structure of the products containing H2L1-H2L4 are determined by the ratio of the starting
materials, the nature of ammonium salts and the reaction conditions. The accurate choice of the reaction
conditions gave the possibility to obtain: a) series of d-s heterometallic Cu/M (M = Ca, Sr, Ba) complexes of two
types - trinuclear with the general formula [M{Cu(HL1)2}2Xn(solv)m]X2- n(solv)l (n, m, 1 = 0-2; solv = CH30H, H20;
X = Br, I, SCN, NO3) (3-9) and binuclear [Cu(L3)2Ca(NCS)2(H20)] (12); b) tetranuclear complexes with Cu404
fragment cubic or pseudo-cubic structure [Cu4(L1)4(CH3OH)4]-2,2CH30H (1) and
[Cu4(HL1)2(L1)2(NCS)2(CH30OH)2]-2CH30H (10); c) binuclear complex [Mn2(HL2)2(NCS)2]-2C2H50H (19) with
fragment {MnlII(u-O)2Mnll}; d) polymeric manganese (III) complexes with the general formula MnIII(HL1,4)2X (X =
Cl, Br, I, NCS) (13-18), which have cationic or neutral chains structure. It was shown that the ligand H2L2 in the
solid state exists in the different tautomeric forms defined by the nature of the solvent or the absence of the latter.
Quantum chemical calculations of this ligand are in the good correlation with the results of X-ray structural data
and reveal significant influence of hydrogen bonds on the stability of tautomeric forms. The ligand and its solvate
forms show luminescent properties. In the coordination polymers Mn(HL1,4)2X (X = Cl, Br, I, NCS) (13-18) very weak
antiferromagnetic exchange interactions between Mn(Ill) ions through {~-NCCO-} bridges have been found; the
obtained data were supported by EPR spectroscopy and quantum chemical calculations. A new N,O-polydentate
ligands (derivatives of 2,1,3-benzothiadiazole - HL5 and HL6) and their coordination compounds, namely,
[M(L5,6)2]onCH2CI2 (M = Cu, Co, Ni, Zn) (21-24, 26-28) have been prepared. N,O-bidentate and N,N,O-tridentate
modes of the coordination have been revealed. On the example of [Cu(L5)(Hfac)] (25) the possibility of formation of
multiligand complex was shown. Three new N-polydentate ligands L7, L9 and L10 which are derivatives of 2,1,3-
benzothiadiazole have been obtained by Suzuki coupling, their structure have been defined and quantum chemical
calculations of their molecules have been done. The electrochemical properties of the these ligands were studied.
The mono- and binuclear complexes with Mn, Co, Ni, Cu, Zn have been synthesized. The ligands L7 and L9 in the
mononuclear complexes {M(L7,9)(X)2(solv)n} (M = Mn, Co, Ni, Cu, Zn; X=Cl, Hfac; solv=H20, C2H50H, CH2CI2) (28,
31-37,40-43, 45-49) perform N,N-bidentate and N,N,N-tridentate-chelate functions. The {M2(u-Cl)2} fragments
containing the bridging chlorine atoms form binuclear complexes with general formula [M2(L7,9)Cl4(solv)n]-msolv
(M = Ni, Co, Cu; solv = CH30H, H20) (29a-30, 44). The crystal structure of [CuL7Cl2] (30) consists of binuclear
molecular complexes {Cu2(L7)2Cl4} and the neutral polymer chains {CuL7CI2}n. The L8 ligand of multiligand
complexes [CuL8(Hfac)2] (38) and [Cu2L8(Hfac)4] (39), has N,N-bidentate-chelate and N,N,N,N-tetradentate-
chelate bridging functions. It has been shown that the obtained compounds display luminescent properties and
antimicrobial activity while polymer film composites based on polyvinyl butyral and heterometallic complexes
reveal photoconductive, photovoltaic and photo-dielectric properties and can be used for the development of
photovoltaic solar energy converters, recording media, antiseptics or disinfectants and luminescent materials.
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