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1. Inceprauiiina po60Ta IpUCBIYEHA PO3POOLi CUHTETUYHUX MiTXOMiB, BCTAHOBJIEHHIO CTPYKTYPHUX OCOOJIMBOCTEN
Ta JOCJiIPKEHHIO (i3UKO-XiMiuHUX i (PyHKLIOHANBHUX BJIACTUBOCTEN Ti6PUAHNAX OPraHO-HEOPraHiYHUX aHCAMOJIiB
Ha OCHOBI KoMILsIeKCiB repmanito(IV), cranymy(IV) Ta d-meTasiB 3 opraHiyHUMU NOJTiNEHTaTHUMMU JliraHlaMU Pi3HOTO
THITY, 2 TAKOX OL}iHIIi iXHBOTO NOTEHLiany sIK e(peKTopiB GepMeHTIB Ta COPOEHTIB 11 TBepHo(da3HOI eKCTpaKLii npu
BM3HaY€HHi BUCOKOTOKCUYHUX IMOJIIXJI0POBAaHUX NNOE€H30-T-IiOKCHHIB, AubeH30(pypaHiB Ta 6ideHiniB MeTogoM
ra3oBoi xpomaTorpadii 3 Mac-CIIeKTPOMETPi€I0 BUCOKOI pO3isIbHOI 3aTHOCTI. Y BCTYIIi OOIPYHTOBAaHO aKTyaJIbHICTh
JOCJIiZIPKEHHS, BU3HAYE€HO METY Ta OCHOBHI 3aBJIaHHSI POOOTH, C(OOPMYIbOBAHO TOJIOKEHHS! HAyKOBOI HOBU3HU Ta
[IpaKTUYHE 3HAYEHHS OLEP>KaHUX Pe3yJIbTaTiB. [lepmuii po3in MiCTUTD OIS, JliTePaTypPHUX IPKEPEJT 0J0
IOCJIiIKeHHS ri6pUAHNX OpraHO-HeOpraHiYHMX aHCaMO6JTiB Ha OCHOBI KOOPAMHALIHUX CIIOJIYK METAJiB i

KOMIIJIEMEHTAPHUX MOJII€HTAaTHUX OPTaHiYHUX JIiraHiB, SIKi 3aBASKU CTPYKTYPaM 3 PErYJIbOBAaHUM CKJIALIOM,



HasIBHOCTiI HAHOPO3MiPHUX [TOPOXHUH, BUCOKil TEPMivHiil Ta XiMiuHill cTabiIbHOCTI PO3IIISgAIOThCS K
[IepCIIeKTUBHI CEHCOPH, KaTasli3aTopy Ta COpPOEHTH. Y IPYyroMy po3[iji HaBeleHO XapaKTePUCTUKY BUXITHUX
peareHTiB, IPeJCTaBIeHO METOAUKY CUHTE3Y Ta JOCiIKeHH 14 HOBUX KOOpAuHaLiliHux cronyk Ge(IV), Sn(IV) ta
d-meraniB 3 1-rigpokcueran-1,1-nudocdonosoro kucuaoroo Ta 1,10-dbeHanTposinom /2,2 -6inipuguHoM,
KCUJIAPOBOIO KUCJIOTOI0, 2-(4- 6poM@eHOoKcH)aneToriapasunom, a Takosk MOF-177 - kommiexcy Zn 3 1,3,5-Tpuc(4-
Kap6okcudeHin)oensosom. OnrucaHo yMOBY MTPOBEJEHHS eKCIIEPUMEHTY 3 BUBHAUEHHS! BIUIMBY CUHTE30BaHUX
CIIOJIyK Ha aKTUBHICTb (PEPMEHTIB Ta OCHOBHI €Talu IiATOTOBKY 3Pa3KiB BOAU 3 BIIPOBAIPKEHHSIM OLEP>KaHUX
riopuIHAX OPraHOHEOPTraHiYHUX aHCAMOJIIB SIK COPOEHTIB TBepH0¢a3HOi eKCTPaKLii 4151 BU3HAYEHHS CTiKAX
BHCOKOTOKCUYHUX OPraHiyHUX 3a0pYyIHIOBAYiB XpPOMATO-MaCCIIEKTPOMETPUYHUM MeToloM. TpeTiit po3zin
IIPUCBSYE€HUI KOMIIEKCHOMY JOCJIiJI)KEHHIO TiOpUIHNUX OPraHOHEOPraHiYHUX aHCaMOJIiB KApKACHOIO TUILY Ha
OCHOBi KoopauHauiitHux croayk Ge(1V), Sn(IV) Ta 3d-meraiB, BCTAHOBJIEHHIO IXHBOTO CKJIaNy, OYIOBU Ta
mop¢ooriuanx ocobanBocrei. [Tokazano, mo kommiekcu Ge(IV) 3 1-rinpokcueranl,1-nudochoHOBOIO KHCTIOTOIO
ta 1,10-¢eHanTponinom abo 2,20-6inipuarHOM HajexaTb 0 KaTiOH-aHIOHHOTO THUITy 3 FeKCaslepHUM LIUKIIYHUM
repMaHieBMiCHUM aHiOHOM, retrepomeTainiyHi kommiekcu Sn(IV) — Co(Il) /Ni(II) 3 kcunapoBoio KUCIOTOIO €
[IOPUCTUMU KOOPJAMHALIMHUMU OJIiIMEPAMU 3 BUCOKOIO TEPMIYHOIO CTA0/IBHICTIO, PO3BUHEHOIO i€papXidHOIO
IIOPUCTICTIO Ta PiBHOMiIpHUM PO3II0ZisIoM MeTasliB y kapkaci, a kommekcu Co(Il) /Ni(IT) 3 2-(4-
O6poMpeHOKCH)aLleTOriIpasuioM YTBOPIOIOTh KOOPAMHALLIHI [101iMepy 1apyBaToi CTPYKTYpPHY 3 MiCTKOBUMU
XJIOPMIHUMU Jlirangamu. B pesysnbrarti gociigxkeHHs: MopgoJIorii IOBEPXHi CUHTE30BaHUX IriOpUAHMX aHCAMOJIiB
BU3HAYEHO iX JIaMeJISIPHi, iepapXiuHO MOPUCTi a60 «KBITKOBi» MiIKDOCTPYKTYPU 3 PO3BMHEHOIO MUTOMOIO IIOBEPXHEIO.
Y yeTBepToMy po3nini Ha npukiagni o-L-pamHosunas Eupenicillium erubescens, Penicillium tardum, Penicillium
restrictum, Cryptococcus albidus, oranakro3upaasu Penicillium restrictum ta nporeas (esecrasu ta ¢ibpiHorenasu
Bacillus sp. IMV B-7883) noBenieHa MOXKJIMBICTb yIIPaBJIiHHS (PEPMEHTATUBHMMU IIPOLIECAMH 32 PAXyHOK
BUKOpHcTaHHs cuHTe30BaHux Ge(IV) — 3d-meTtasn komisekcis 3 1-rinpokcueran-1,1-n1udochoHOBOIO KUCTIOTOIO Ta
1,10-dpenanTtposinom /2,2 6inipuguHOM B IKOCTI epeKTopiB. [ToKa3aHo, 1110 BIUIMB KOMILJIEKCIB HA aKTUBHICTh
(epMEHTIB Mae CKJIAJHNI MeXaHi3M Ta 3aJIeXXUTb He TiJIbKY Bifl iX CKiaay Ta Oy[l0BH, a i Bif npupoayu GepMeHTY,

KOHILIEHTpALlii CIIOJIYKU Ta YacCy €KCIO3ULii.

2. The dissertation is aimed at developing of synthetic approaches, establishing of structural features and studying
of the physicochemical and functional properties of hybrid organo-inorganic ensembles based on germanium(IV),
tin(IV) and d-metal complexes with organic polydentate ligands of various types, as well as the assessment of their
potential as enzyme effectors and sorbents for solid-phase extraction in the determination of highly toxic
polychlorinated dibenzo-p-dioxins, dibenzofurans and biphenyls by gas chromatography with high-resolution
mass spectrometry. The introduction provides the research'’s relevance, defines the aims and main tasks of the
work, and outlines the scientific novelty and practical significance of the results. The first section presents a
literature review that analyses the current state of the study of hybrid organo-inorganic ensembles based on
coordination metal compounds and complementary polydentate organic ligands, which, due to their adjustable
composition, nanosized cavities, and high thermal and chemical stability, are considered promising sensors,
catalysts, and sorbents. The second section describes the starting reagents and outlines methods for the synthesis
and investigation of 14 new coordination compounds of Ge(IV), Sn(IV) and d-metals with 1-hydroxyethane-1,1-
diphosphonic acid and 1,10-phenanthroline /2,2’- bipyridine, xylaric acid, 2-(4-bromophenoxy)acetohydrazide, as
well as MOF-177 - a complex of Zn with 1,3,5-tris(4-carboxyphenyl)benzene. The conditions of the experiment to
determine the effect of synthesized compounds on enzyme activity and the main stages of the determination of
polychlorinated dibenzo-p-dioxins, polychlorinated dibenzofurans, dioxin-like and non-dioxin-like
polychlorinated biphenyls by gas chromatography with high-resolution mass spectrometry, with the introduction
of the resulting hybrid organo-inorganic ensembles as solid-phase extraction sorbents, are described. The third
section is devoted to a comprehensive study of hybrid organoinorganic ensembles of the framework type based on
coordination compounds of Ge(IV), Sn(IV) and 3d-metals, establishing their composition, structure and
morphological features. It is shown that Ge(IV) complexes with 1-hydroxyethane-1,1- diphosphonic acid and 1,10-
phenanthroline or 2,20-bipyridine belong to the cationanion type with a hexanuclear cyclic germanium-containing



anion, heterometallic complexes Sn(IV) - Co(II) /Ni(II) with xylarylic acid are porous coordination polymers with
high thermal stability, developed hierarchical porosity and uniform distribution of metals in the framework, and
complexes Co(II) /Ni(II) with 2-(4- bromophenoxy)acetohydrazide form coordination polymers of a layered
structure with bridging chloride ligands. As a result of the study of the surface morphology of the synthesized
hybrid ensembles, their lamellar, hierarchically porous or “flower” microstructures with a developed specific
surface area were determined. In the fourth section, the possibility of controlling enzymatic processes by using
synthesized Ge(IV) - 3d-metal complexes with 1-hydroxyethane-1,1-diphosphonic acid and 1,10-
phenanthroline /2,2'-bipyridine as effectors is proven on the example of o-L-rhamnosidases Eupenicillium
erubescens, Penicillium tardum, Penicillium restrictum, Cryptococcus albidus, o-galactosidase Penicillium
restrictum and proteases (elastase and fibrinogenase Bacillus sp. IMV B-7883). It is shown that the effect of the
compounds on enzyme activity has a complex mechanism and depends not only on their composition and
structure, but also on the nature of the enzyme, the concentration of the complexes and the exposure time.
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