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1. InceprauiiiHa po60Ta NpUCBSIY€HA 3MiIHHOCTPYMHOMY €JIEKTPOXiMiYHOMY (Ta, YaCTKOBO, IIPSIMOMY) CUHTE3Y
komIuiekciB kynpymy(I) 3 N- yu S-anineHumu noxigHumu 1,3,4-Tiaziazosny i BCTaHOBJIEHHIO OCOOJINBOCTEN BIJIUBY
OPraHiuyHOro Jliranay Ha 6y[I0BY Pe3yJsbTyI0u0i KOOPAUHALIMHOI CIIOJIyKH Ta OCHOBHUX 3aKOHOMIpPHOCTEH y 3MiHax
CTPYKTYPU KOMILIEKCIB. BUSIBUTU POJIb CIa0KUX B3a€MOIiNl y KpUCTANiYHii iHKeHepil OTpUMaHUX CHOJYK. Y BUTTISL]
SKICHUX MOHOKDUCTAJIiB OTPUMaHO 22 HOBI CIosyKu Kynipymy(l), cepen sIKMX OJlJMH O-KOMILJIEKC 3 a3aHiIHUM
aHioHoM Ta 21 n-xommekc Cu(l); npoBeneHo JOCTiIKeHHS iX KpUCTaIiuHOI OyA0BY METOJJOM MOHOKPUCTAILY.
Oxpim 1BOro, 17151 BUBYEHHS iX 6YZ0BM BUKOPUCTAaHO MeToaU IY Ta paMaHiBCBhKOi CIIEKTPOCKOIIii, TPOBELEHO
kBaHTOBOXiMI4HI (DFT) po3paxyHKy, a TAaKOXX KPUCTAIOXIMIYHUI aHAaJi3 pe3yJbTaTiB ekcriepumeHTy. Lle nepuri
METaJIOKOMILJIEKCH 3 aJIiIbHUMU NOoXigHUMU 1,3,4-Tiazia3oiB, 3 IKUMU He 6YJI0 BilOMO >KOJJHOTO
METaJIOKOMILJIEKCY, X04a BUXIi[HI JliraHAy BXe OyJM paHillle onucaHi B JiiTepaTypi. BCTAaHOBIEHO 3aKOHOMIPHOCTI
no6y0BY KOOPAMHALINHUX CIIONYK Kynpymy(l) 3 aninbHuMM noxinHumu 1,3,4-Tiagiasony, a TaKOX 3'5COBAHO BILJIMB
cy1abKuX B3aeMOJIil Ha ix apxiTekTypy. CriekTpasibHi AaHi nigTeepaxyoTs 3HayHy cuiy Cu(l)-(C=C) B3aemogii ns



IOCJTiIKeHUX CIOJNYK. SIK Jiranay nociimkeni 2-aninamino-5-metun-1,3,4-riagiazon (L1);
2-aninamino-5-denin-1,3,4-tiagiazon (HL2); 2,5-6ic(aninamino)-1,3,4-tianiazon (L3);
2-anintio-5-amino-1,3,4-riagiazon (L4); 2,5-6ic(anintio)-1,3,4-Tiagiazon (LS). BcTaHOBIEHO, 1110 MOHOAJINIBHI
noxinHi 1,3,4-Tiamiasosy noBoASTb cebe sIK TPUIEHTATHI J,0-JIiraHy Ta POSIBISIOTh TEHIEHLI0 10 GOPMYyBaHHS
CTiMKMX KaTiOHHUX AuMepHUx gparmenTis {Cu2L.2}2+ (L1, L4) (TUII0BO — [IEHTPOCUMETPUYHUX), B IKMX BOHU
KOOPAMHOBAaHi 10 MeTasliYHUX LIeHTPiB 3a fornomoroo osnedinosoro 38’13ky C=C Ta 1BOX aToMiB HiTporeHy N 1Box
cycifHix MoJieky1 Jiranis. naninbHi noxigxi (L3, L5) mposBsioTs cebe SIK TeTpafeHTaTHi XeJIaTHO—-MiCTKOBI
JliraHIY, KOOPOUHYIOYHUCH 10 KOXKHOrO 3 ABOox aromiB Cu(l) o4HMM aTOMOM HITPOT€HY TiaZlia30JIbHOTO LMKILY Ta
OJIHUM TIOJBIHHMM 3B'SI3KOM aJiisibHOi rpynu. KoopayHanilHuii pparmMeHT [IpyY LibOMY [IOTIOBHIOETHCS 3aBASKU
MicTKoBIN QyHKILi aTomiB BinnosigHux anioHis (Cl, HZNSO3). I[Tokazano, mo 38’930k C=C aisbHOi Irpyny,
nepebyBa4M B MOJIEKYJIi JIiIFAHAY Pa3oM i3 aMiHHOIO(TiOJIBHOIO) IPyIIaMU Ta TiaZia30JIbHUM LIMKJIOM YCIIIIHO
BUOOPIOE Miclie B KoopAuHaliiiHoMy nosieapi kynpymy(I). Bapto 3ayBakuT, 110 B 5KOAHOMY 3 TOCIIKyBaHUX
KOMILJIEKCIB aJliJIbOBHA aMiHO- 4u Tiojlo-Tpyla B KOOpAUHALil MeTasy y4yacTi He 6epe, Ha BiiMiHy Bif HITpOreHiB
TiaZlia30JIbHOTO LJMKJIY, iIMOBIPHO — Yepe3 I€BHi IPOCTOPOBI YTPYLHEHHS Ta 3HAYHY cTabisizaliio
Tpu-ectuyjieHHux numepis {Cu2L2}2+. KoopauHauiniHi cnosmyku [Cu2(L1)2]SiF6+{C6H6} Ta
[Cu2(L4)2(H20)(SiF6)]*CH3CN*H20 (06upBa — n-KOMILJIEKCH ) € APYTMM Ta TPETiM BUSBJIECHUMU ITPUKIIATAMU
piaxicHoi B3aemopii Cul-F (SiF62-) Mixk n-koopauHoBaHUM HoHOM Kynpymy(l) Ta ¢payopom
rekcadyopocuiikar-aHioHy. [TokasaHo, 0 3aBSKY 3MiHi KiJIbKOCTi aliJIbHUX IPYI B MOJIEKYJIi OPraHiuHOrO
JliraHly MO>KHA OJlep>XKyBaTU CTPYKTYPHI ()parMeHTH Pi3HOI apXiTeKTypu. Y AucepTaliliHiil po6oTi Brepiie -
MEeTOJ0M 3MiHHOCTPYMHOT'O €JIeKTPOXiMiUHOTrO CUHTE3Y (Ta 4aCTKOBO 06e3[10CepeIHbOI0 B3A€EMO/Ii€l0 KOMIIOHEHTIB)
OTPMMAHO y BUIJIAL] SIKICHUX MOHOKPHUCTAJIIB 22 HOBI CIIOJIYKY 3 aJliIbHUMU NOXigHUMU 1,3,4-Tiazia3oiy, cepen, HUX
- 1 o-xommiekc Ta 21 n-xomnsuekcu Kynpymy(l); — 1j1s1 anijibHUX T-KOMILIEKCIB Kynipymy(I) mposeneHo
DFT-po3paxyHKu IOZ0 ONTUMIi3allii reoMeTpii CTPYKTypH Ta iHTepIpeTalii CIIeKTPiB; — BCTAHOBJIEHO OCHOBHI
3aKOHOMIPHOCTI 3MiHM Oy[IOBU LIMX CIIOJIYK B 3aJIEXKHOCTI Bifl JliraHAy, a TAKOX BILJIMB CJIa0KMX B3aEMOZiH Ha
apXiTeKTypy 3raflaHuX KOMILJIEKCiB. [IpakTU4YHe 3HaY€HHS OJeP>KaHUX PE3YyJIbTAaTIB N10JISIra€ y HACTYITHOMY: —
OTpuMaHi pe3ysbTaTh MiCTSATh 3HAHHS PO KPUCTAJIIYHY CTPYKTYPY BIleplie JOOYTUX T-KOMILIEKCiB Kynpymy(l) 3
aninpHUMU noxinHuMmu 1,3,4-Tianiazosny, ii aHasi3 Ta BCTAaHOBJIEHHS 3aKOHOMIpPHOCTE [OTINGIII0I0Th PO3YMIHHS
cTepeoxiMii T-KoopAnHaLiHUX clIoyK KynpyMy(l) 3 reTepoaTOMHUMU TeTepPOLUKIIYHMMU JliraHfamu. -
PesysibTaTy MOXKYTb OYTU BUKOPUCTaHI (axiBLSIMU, KOTPi NPALIOIOTh Y Fajly3sX METaJTOKOMILJIEKCHOTO KaTasisy,
KpUCTaIiYHOI iH>KeHepii Ta CTBOpeHHSI HOBUX (PYHKIIOHAJIBHUX MaTtepiaiB. — [JaHi peHTTeHOCTPYKTYPHOTO

IOCJIiI)KeHHS G1/IbIIOCTI CIOJIYK [TONOBHUMN KeMOpUIKChbKU 6aHK KpUCTaIorpadiuHuxX JaHUX.

2. The thesis is dedicated to alternating current electrochemical and direct synthesis of copper(I) complexes with
N- and S-allyl derivatives of 1,3,4-thiadiazole and to determine influence of organic ligands on the compounds
structures. A role of weak interactions in crystal engineering of studied complexes has been showed. New 22
compounds of copper(I) have been synthesized, among which 1 - o-complex with azanide anion and 21
n-complexes. Single crystal XRD, IR- and Raman spectroscopies as well as DFT calculations have been performed
to find out composition and structure of the obtained compounds. The compounds obtained are the very first
examples of complexes with allyl derivatives of 1,3,4-thiadiazole, despite the fact that ligands have been described
in literature long ago. Spectral data confirm the efficiency of Cu(I)-(C=C) interaction in discussed compounds. As
ligands were used 2-(allyl)amino-5-methyl-1,3,4-thiadiazole (L1); 2-(allyllamino-5-phenyl-1,3,4-thiadiazole (HL2);
2,5-bi(allyl)amino-1,3,4-thiadiazole (L3); 5-amino-2-(allyl)thio-1,3,4-thiadiazole (L4);
2,5-bi(allyl)thio-1,3,4-thiadiazole (L5). It has been found that monoallyl derivatives of 1,3,4-thiadiazole play a role of
tridentate m,0-ligands and tend to form stable cationic dimers {Cu2L2}2+ (L1, L4) (typically - centrosymmetrycal), in
which olephinic bond C=C and two nitrogen atoms N from two adjacent ligand molecules are coordinated to the
copper(l) centre. Diallyl derivatives (L3, L5) act somewhat different - as a tetradentate ligands, being coordinated
to two Cu(l) atoms by means of only one nitrogen of aromatic ring and one double bond of allyl group.
Coordination fragment is supplemented by means of bridged function of involved anions (Cl-, H2NSO3-). C=C
bond of allyl group whilst being in ligand molecule with amino- and thiolo- groups and thiadiazole heteroatoms



successfully occupies a basal position in a trigonal prism of copper(I) atom. It is interesting to note that
[Cu2(L1)2]SiF6+{C6H6} and [Cu2(L4)2(H20)(SiF6)]*CH3CN*H20 (both - n-complexes) are the second and the third
known examples of rare Cul-F (SiF62-) interaction between n-coordinated copper(l) ion and hexafluorosilicate
anion. It is shown that by means of changing the number of allyl groups in ligand molecule structural fragments
with predefined characteristics can be obtained. In the thesis for the first time - by means of alternating current
electrochemical synthesis (and, partially, direct synthesis) 22 new compounds with allyl derivatives of 1,3,4-
thiadiazole have been obtained as good single crystals; including 1 o-complex and 21 n-complexes of copper(I) salts;
- for allyl n-complexes of copper(l) DFT-calculations for geometry optimization and spectra interpretation have
been carried out; - the main patterns of structure changes of obtained complexes depending on ligand type as well
as role of weak interactions on theirs architecture have been discussed. Practical value of the obtained results is: -
Obtained results contain knowledge about crystal structure of new n-complexes of copper(]) salts with allyl
derivatives of 1,3,4-thiadiazole, and its analysis. — Results may be in particular use for fields of metalorganic
catalysts, crystal engineering and constructing new functional materials with predefined characteristics. - Single
crystal XRD data of most obtained compounds deposited to the Cambridge Crystal Structure Database (CCDC).
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