O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0820U100588
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpauii: 23-12-2020

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. IlmoTa Harasis IBaHiBHa

2. Plyuta Nataliya Ivanivna

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIndp HayKoBOi ceniaJabHOCTI: 102

Ha3Ba HayKOBOIi CIIeNiaJIbHOCTI: Ximis
T'anyss / ranysi 3HaHb!
OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs
JlaTa 3axHcCTy: 21-12-2020

CreniaJbHICTh 32 OCBITOIO: Ximis

Micue po6oTH 34,00yBaya: ToBapuCTBO 3 06MEXKEHOIO BiNOBijabHICTIO "HayKkoBe-BUPOGHUYE Hi/JTPUEMCTBO

"Ykpoprcunres"

Kopg 3a €IPIIOY: 31607028

Micuesﬂaxo,lI)KeHHﬂ: ByJ1. €Brena Konosasnbig, 29, m. Kuis, 01033, Ykpaina
dopma ByracHOCTI:

Cdepa ynpaBiiHHS: [lepkagminicrpanis

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
IIIudp cnenianizoBaHoi BYU€HOI pagH (pa30Boi creniajai30BaHOl BYEHOI pagu). 10 26.001.043

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOM: KuiBChKuil HaLiOHAbHMIA YHIBEpCUTET iMeHi Tapaca

[IleByeHka

Kog 3a €IPIIOY: 02070944

Micqesﬂaxo,lpKeHHﬂ: ByJI. Bononumupceka, 6ya. 60, m. Kuis, Kuicbka 06:1., 01033, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMEeHYBaHHSI IOPHUAUYHOI 0COOM: Kuichkuil HauioHaIbHMI yHiIBEpCUTET iMeHi Tapaca
[leByeHKa

Kopg 3a €IPIIOY: 02070944

Micue3HaxoaKeHHS: ByJI. Bonmogumupceka, 6ya. 60, M. Kuis, Kuiscbka 06:1., 01033, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Kopau TeMaTHYHUX PYyOPHK: 31.17.15

Tema guceprauii:
1. KoopauHanjiiiHi criosyku Ha ocHOBi 3d-mMeTatiB 3 nosifeHTaTHUMU N- a6o N, O-TOHOpPHUMU JliraHIaMu: CUHTE3,

CTPYKTypa Ta BJIaCTUBOCTI
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Pedepar:

1. Inceprauiiina po60Ta IpUCBIY€HA MOIYKY, CUHTE3Y Ta JOCJiIKeHHIO 0y10BH, Pi3NKO-XIMIYHUX Ta
(YHKLiOHAJBHUX BIACTUBOCTEN HOBUX KOOPIVHALIIMHYX CIIOJYK 3 oJifgeHTaTHUMU N- Ta N,O-IOHOpHUMU
JlirangaMu. B pesysbTaTi I€TaJbHOIO aHasli3y JiTepaTypHUX JaHUX B IKOCTI IIE€PCIEKTUBHUX IO IEeHTaTHUX
sliraHiB Oysi o6paHi Bi rpynu OpraHivHUX CIOJYK: KiacuyHi ocHoBu Tudda (noxinxi o-Banininy abo
casninunosoro anbaeriny) (H2L1-H214) Ta mano BUBYEHi Ha CbOrOZHI CIIOJIYKU Ha OCHOBI 2,1,3-6eH30Tiaziazony
(HL5-L10). OcHOBHUM A0pPOOKOM JucepTallii € po3po6sieHi MeTOIUKMA CUHTE3y II'SITU HOBUX Jliranzis HL5, HL6, L7,
L9, L10 Ta 45 xoopAMHALifHUX CIOJIYK. BCi HOBI CIIOJyKM OXapaKTepu30BaHi cydacHUMU (Pi3uKO-XiMiYHUMU

MeTOoJaMU, TAKUMU [K, aTOMHO-eMiciiinui Ta CHN-ananis, [4Y-, AMP-, EI1P-, Y- Ta momiHeclLieHTHa



CIieKTpockoriii, Mac-criektpomeTpist. Kpucraniyna 6ygosa 48 criosyk (7 opraniyHux Ta 41 KoopauHaliiHa Crosyka),
BCTAHOBJIEHA 32 JOIIOMOTOI0 [IOBHOTO PEHTTE€HOCTPYKTYPHOTO aHalidy. OTprMaHi KBaHTOBO-XiMiUHi PO3paxyHKU
3HAXOMSTHCS Y BiIIOBIAHOCTI 3 €KCIIEPUMEHTAIbHUMU pe3yJsIbTaTaMU. 3allpOIIOHOBAHO 00J1aCTi MOKJIMBOTO
3aCTOCYBaHHS OTPUMAaHUX CIIOJIYK Ta MIOKa3aHi [IepCIEKTUBY NOAABIINX NOCIiIKeHb. B cucremax 3 H2L1-H2L4
BCTaHOBJIEHO, 10 CKJIaT, i 6y[10Ba MPOAYKTIB B3a€MO/Iii 3a71eKUTh 3HAYHOIO MIpOIO Bif CITiBBiTHOIIEHHS BUXiIHUX
peareHTiB, IPUPOLHY COJIi aMOHIIO Ta YMOB IIpoBefieHHs peakuii. [1in6ip napameTpiB CUHTE3y J03BOJIMB OTPUMATH: Q)
cepito d-s-retepomeTtaniyHux kommekcis Cu/M (M = Ca, Sr, Ba) 1Box TUIiB - TpUsiAEpHUX 3arajbHOi GopMyIn
[M{Cu(HL1)2}2Xn(solv)m]X2- n(solv)l (n, m, 1 = 0-2; solv = CH30H, H20; X = Br, [, SCN, NO3) (3-9) Ta 6isgepHoro
[Cu(L3)2Ca(NCS)2(H20)] (12); 6) TeTpasnepHi komiiekcu 3 pparmeHToM Cu404 Ky6aHOBOI Ta [1CEBH,O0KYOaHOBOI
oynosu [Cu4(L1)4(CH30H)4]-2,2CH30H(1) ta [Cu4(HL1)2(L1)2(NCS)2(CH3OH)2]-2CH3OH (10); B) 6isnepHuii
kommeke [Mn2(HL2)2(NCS)2]-2C2H50H (19) 3 pparmentom {Mnll(u-0)2Mnll}; r) nosnimepHi KoMIiekcu
manrany(11I) i3 3aransHo10 popmoro Mnlll(HL1,4)2X (X = Cl, Br, I, NCS) (13-18), mo matoTb KaTioHHY a60 HEIUTPaJIbHY
JlaHLoroBy 6yznoBy. s siranny H2L2 y TBepmomy cTaHi 3adikcoBaHO iCHYBaHHS pi3HUX TayTOMEPHUX GOPM B
3aJIEXKHOCTI Bifl HASBHOCTI Ta IPUPOAM PO3UYMHHUKA. KBaHTOBO-XiMi4Hi PO3paxyHKU J0Ope KOPEJIOIOTh 3
pesysnbraTamu PCA i 1eMOHCTPYIOTb 3HaYHUII BIIJIMB BOJHEBUX 3B'$I3KiB Ha CTabifi3allil0 OKpEMOro TayTOMEPY.
JliraHg, Ta oro coyibBaTHi GOPMHU MPOSIBIISAIOTH JIIOMiHECLIEHTHI BJIJACTUBOCTI. B KOOpAMHALIIIHUX MTOJTiMepax
Mn(HL1,4)2X (X = Cl, Br, I, NCS) (13-18) BcTaHOBJyIeHa HasIBHICTb iy’Ke CJ1a0KUX aHTU(dEepPOMarHiTHUX OOMiHHUX
B3aeMoiil Mk aromamu Mn(III) yepes {~-NCCO-} micTku, w0 nigTBepaKyeThes EITP crieKTpasbHUMU
IOOCJIiIKEHHSIMU Ta KBAHTOBO-XIMIYHMMU po3paxyHKamu. CUHTe30BaHO HOBI N,O-NOJligeHTaTHi JliraHay (MoXinHi
2,1,3-6en3otianiazony — HL5 Ta HL6) Ta nepui koopauHauiizi croayky [M(L5,6)2]onCH2CI2 (M = Cu, Co, Ni, Zn) (21-
24, 26-28) Ha ix ocHoBi. BctanoBneHo N,0-6igentatauii tTa N,N,O-TpugeHTaTHuii cnocié koopauHauii jgiranzis. Ha
npuxiagni [Cu(L5)(Hfac)] (25) nokasaHa MOKJIMBICTb YTBOPEHHS Pi3HOJIIraHAMX KOMILJIEKCIB. 3a JOIIOMOTOI0 peakKliii
Cy3yki 6ys10 oTprMaHO Tpu HOBi N-niosigenTarsi jgiranau L7, L9 ta L10 (noxinHi 2,1,3-6eH30Tianiazomny),
BCTaHOBJIEHA iX 6yZj0Ba Ta IPOBEEHi KBAHTOBO-XiMiUHi pO3paxyHKU. BUBUEHO €J1eKTPOXiMiuHy NTOBEIiHKY
OTpUMaHUX Jirangis. OfepKaHo MOHO- i 6isiIepHi KOMIIJIEKCU MaHTaHy, KOOAJIbTy, HIKYJIIO, KYITypyMY Ta LIUHKY.
Monosgepni kommekcu {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), micTaTb sirangu L7 i L9, mo BukonyoTh N,N-6igeHTaTHO- i N,N,N-TpruieHTaTHO-XenaTHy
dyHKii. B ocHOBI 6yn0BU 6ismepHuX KomIeKkcis 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 [CuL7ClI2] (30) nobynoBaHa 3 6ismepHux MoseKyasipHuX Komisekcis {Cu2(L7)2Cl4} ta
HelTpasbHUX NnosiMepHux jaHioriB {CuL7Cl2}in. 3 L8 orpumani pisnosirangHi kommiekeu [Cul8(Hfac)2] (38) i
[Cu2L8(Hfac)4] (39), y sikux BcraHoBieHa N,N-6igentaTHo-xesaTHa Ta N,N,N,N-TeTpageHTaTHO-XeJIaTHO-MiCTKOBa
¢dyHkuii niranay. ITokazaHo, 10 OTPUMAaHi CIIOJIYKU NPOSIBJISIIOTD JIOMiHECLIEHTHI BJIACTUBOCTI Ta aHTUMIKPOOHY
aKTUBHICTb, I0JIiIMEPHI IJ1iBKOBI KOMIIO3UTY Ha OCHOBI MOJIiBiHINIOYTUPAIO Ta FeTePOMETAIYHUX KOMILJIEKCIB
BUSBJISIIOTh (POTOIPOBiHI, POTOBOJNIBTAIYHI Ta (POTOAiI€TIEKTPUYHI BJACTUBOCTI i € IPUIATHUMU 17151 PO3POOKHU
(POTOENIEKTPUYHNUX [IEPETBOPIOBAYIB COHSIYHOI €HEPrii, peecTpyodnx iHpOopMaLiiHUX CepeOBuIL, aHTUCENTUKIB YU

ne3iH(eKTaHTIB Ta JIIOMiHECIIEHTHUX MaTepiatiB.

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-H214 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, I = 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(CH30OH)4]-2,2CH30H (1) and
[Cu4(HL1)2(L1)2(NCS)2(CH30H)2]-2CH30H (10); c) binuclear complex [Mn2(HL2)2(NCS)2]-2C2H50H (19) with
fragment {MnlI(u-0)2Mnll}; d) polymeric manganese (III) complexes with the general formula MnlIII(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) (292a-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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