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Pedepar:

1. Inceprarifiny po60Ty IIPUCBSIYEHO AOCTIIKEHHIO XiMiKO-aHATITUYHMX BIACTUBOCTEN HOBUX aHAJITUYHUX
peareHTiB, sIKi € noxigHuMu 1-(5-6ensunriazon-2-in)asonadraneH-2-omuy, a came: 1-[(5-(3-HiTpobenaun)-1,3-tiazon-
2-in)piaseHin]HadraneH-2-omay (NBnTAN), 1-[(5-(4-MeTun6ensuin)-1,3-tiazon-2-in)giazeHin|HadpTaneH-2-omay
(MBnTAN), 1-[(5-(4-meTokcubeHnann)-1,3-Ttiazon-2-in)aiazenin JHadpranen-2-oay (MOBNTAN) Ta nesKux a3osifloHiB:
4-(N'-(4-iminO-2-0KCo-TiazoniguH-5-inigeH)rigpasuHo]|-6eH3oiHoi kucnotu (ITYBA), 55-[2-(4-
rinpoxkcudeHin)rinpasuHininen]-4-iminoTtiazoniguH-2-ony (HPIT) Ta ixHill B3aemogii 3 ioHamu MeTasiB, 1110 CTajlo
IiICTaBOIO 1J1s1 PO3PO0JIEHHSI HOBUX aHaMiTUYHUX MeTonuK. CTpykTypy NBnTAN, MBnTAN Ta MOBnTAN
ninrBepmxeno merogamu 1H ta 13C SIMP, kopenauiiiHoi cnektpockorii (COSY), reTeposiepHOro 0HAPHOTO

KBaHTOBO-KopeJsLiiHoro ekcriepumenTy (HSQC), rereposinepHoi Kopessitii MHOXKMHHUX 3B's13KiB (HMBC) ta 1Y



CIIEKTPOCKOMIi. BCTaHOBJIEHO, 1110 BBEIEHH HITPO3aMiCHMKA CYTTEBO BILJIMBA€E HAa PO3MIlllEHHS IIPOTOHIB Ta aTOMIB
Kap6ony y criekTpax JIMP, Tak sk XiMi4HUI 3CYB Ha CIIEKTpax € OibLUIMi OPIBHSHO 3 iHIIMMU MOXiTHUMU. MeTonom
1H SIMP nigTBepaxeHo 6ynoBy azosninoHis: ITYBA Ta HPIT. 3a 70noMoroo KOMI'IOTEPHOIO MOJeJII0BaHHS
PO3PpaxoBaHO NIPOCTOPOBY OYI0BY MOJIEKYJIM 3-HITPOIMOXiZHOTO Ta CKJal KOMILIEKCHOI cnosiyku NBnTAN 3 ionamu
Pd(Il). TeopeTu4HO HiATBEPIKEHO €KCIIePUMEHTAJIbHI OCIiIKeHHs 6yI0BY MoJieKyau MmeTogamu SIMP ta I4
criektpockonii. JJoCmigKeHo BIIMB HITPOTPYIIY Ha €JIEKTPOHHY I'YCTUHY MOJIEKYJIM y IOPi3HAHHI 3 BnTAN.
BusHavyeHo peakuiiiHi neHTpu noxigHux BnTAN, sKi 6epyTh y4acThb y peakllii KOMIIJIEKCOYTBOPEHHS 3 ioHaMu
MeTaJIB Ta IPOCTOPOBY 6yI0BY KOMILJIEKCHOI CITOJIYKU. 3a JOIIOMOT0I0 KOMITIOTEPHOTO MOJIEIIOBAHHS I10SICHEHO
BUIJISZ CIIEKTPY KoMIieKcHoi criosiyku NBnTAN 3 ionamu Pd(I). JocminskeHHS (pyopeclieHTHUX BIaCTUBOCTEN
noxinHux BnTAN nokasaso, 10 oCcTaHHi MaloThb cj1abKe CBiTiHHS 3a 310 HM Ta IpUCYTHS iHTeHCHBHIIIA cMyra 3a 350
HM, SIKIIO 30y/PKyBaTH PEUOBUHY 32 JOBKMHU XBUII 275 HM. Take CBiTiHHS XapakTepHe Jjis1 3-HiTpPO Ta 4-MeTOKCHU
NOXigHUX. 4-METUJNOXiAHE Ma€e JIMIIEe OHY CJ1a0Ky CMYTY BUIIPOMiHIOBaHHS 32 350 HM Ipu 30y KeHHi
BUIIPOMIHIOBaHHSM 3 0 = 320 HM. CniekTpu pyiyopeclieH1ii 3MiHIOIOTbCS 31 3MIHOIO KMCJIOTHOCTI CepeloBHUIIA.
BcTaHOBIIEHO, 10 IPAKTUYHO [AJ1S1 BCIX JOCIIKYBaHUX CEPenoBULl, €(PEKTUBHUI MOJISIpHUN KoedilieHT
CBITJIONOITIMHAHHSA 14 3-HiTponoxigHoro BnTAN e menmnm nopisHsaHO 3 MBNnTAN Ta MOBNnTAN. BcTanoB/€HO,
10 IpUPOJA 3aMiCHMKA [ NOXigHUX BNTAN mpakTHYHO He BIIJIMBA€E HA II0JIOKEHHS MAKCUMYMY Y CIIEKTPi
CBITJIOTIOIJIMHAHHS PEAreHTiB Y €TaHOJIbHOMY Ta BOJHO-€TaHOJIbHOMY PO3YMHaX. Briepie gociigkeHo, 1o
e(eKTUBHE 3HaY€HHS MOJISIPHOTO KOoeQillieHTy peareHTa 3aJ1eXUThb Bifj IPUPOAY OPraHiYHOTO PO3YMHHUKA Ta
BBE[IEHOI TPYIIH, TaK, 1Jig 4-MeTUJ Ta 4-MeTOKCU MOXigHNX eeKTUBHE 3HAaUeHHS MOJISIPHOTO KoediljieHTa
CBITJIONOIJIMHAHHA CTaHOBUTS 1,33 x104 1xMosb-1xcm-1, a 4151 3-HITPONOXiAHOro NOro 3Ha4€HHS CTaHOBUTH 8,30
x103 nxmoib-1xcM-1. Po3apaxoBaHO yMOBHI KOHCTAaHTHU KucaoTHOCTI MBNnTAN, MOBnTAN ta NBnTAN (pKal = 0; 0,37
ta 0,39; pKa2 = 8,8, 8,7 ta 8,7 BinioBifHO). 3Ha4€HHS KOHCTAHT KUCJIOTHOCTI BKa3ylOTh Ha MOXJIMBICTb YTBOPEHHS
KOMILJIEKCHUX CIIOJIYK Y IIMPOKOMY Jlialla3oHi KUCJIOTHOCTI cepenoBuia. CrieKTpopOTOMETPUYHAM METOIOM
niATBEpAKEHA B3aEMOJisl a30J1iJOHIB 3 ioHaM! NIJIATUHOBUX MeTaJliB, 30kpema ITYBA 3 ionamu Pd(Il) Ta HPIT 3
ionamu Ir(IV). KommiexkcHa criosiyka B IIX CUCTEMAX YTBOPIOETHCS 3i CIiBBiAHOLIEHHSIM KOMIIOHEHTIB METaJl :
azoningoH = 1:1. CnekTpo(OTOMETPUYHO JAOBEEHO YTBOPEHHS KOMIIJIEKCHUX CITOJIYK MoxinHux BnTAN 3 ionamu
Cu(II), Co(Il), Fe(II), Cd(1I), Zn(II), Ni(Il) Ta Pd(II). BcTaHOBNEHO, 1110 TPHUpPOJA 3aMiCHMKA HE BIJINBA€E HA
CIiBBiJHOLIIE€HHS KOMIIOHEHTIB Y KOMIIJIEKCHIi1 CIIOJNYL i 1719 yCixX BUNAIKiB CTAHOBUTS 1:2 (MeTan : peareHrt). Y
IIPOLIEC] BiTHOBJIEHHS PEAreHTiB 6€PYTh yYaCThb iOHU TiIpOTeHy, a XapaKTep MPOLEeCy BiTHOBJIEHHS — HEOOOPOTHHU.
[Tpupoga cTpymy npoliecy BilHOBJIEHHS — aficop6uiiiHa. BctanoBneHo, mo HasgBHicTs ioHIB Co(ll), Ni(II), Cu(Il),
Zn(I), Fe(1I) Ta Cd(II) y po3unHax noxigaux BnTAN npusBogUTh 10 3MEHILIEHHS MiKy peareHTa 3i 30i/IbIIeHHSIM
KOHILIEHTpallii i0HiB MeTasy Ta,/abo CIOCTepiraeTbCsl BAHMKHEHHSI JOJATKOBOTO MKy BiJHOBJIEHHS, KATOJHO

3CYHYTOTO BiJHOCHO HiKy peareHTa. lle nmigTBepaKye KOMIIJIEKCOYTBOPEHHS B JOCIIIPKYBaHUX CUCTEMAX.

2. The dissertation is devoted to the study of the chemical-analytical properties of new analytical reagents: 1-[(5-
(3-nitrobenzyl)-1,3-thiazol-2-yl)diazenyl Jnaphthalen-2-ol (NBnTAN), 1-[(5-(4-methylbenzyl)-1,3-thiazol-2-
ylydiazenyl]naphthalen-2-ol (MBnTAN) and 1-[ (5-( 4-Methoxybenzyl)-1,3-thiazol-2-yl)diazenyl|naphthalen-2-ol
(MOBNTAN), 4-(N'-(4-imino-2-oxo-thiazolidin-5-ylidene)hydrazino]-benzoic acid (ITYBA), 5-[2-(4-
hydroxyphenyl)hydraziny-lidene]-4-iminothiazolidin-2-one (HPIT) and their interaction with metal ions, followed
by the development of new analytical methods and testing on real complex objects. The structure of NBnTAN,
MBnTAN, and MOBnTAN was confirmed by 1H and 13C NMR, correlation spectroscopy (COSY), heteronuclear
single quantum correlation (HSQC), heteronuclear multiple bond correlation (HMBC), and IR spectroscopy. It was
established that the introduction of a nitro substituent significantly affects the placement of protons and carbon
atoms in the NMR spectra, as the chemical shift in the spectra is greater compared to other derivatives. The
structure of azolidones: ITYBA and HPIT was confirmed by the 1H NMR method. The main formulas used to
calculate the metrological calculations of the developed methods of determination are described. With the help of
computer modeling, the spatial structure of the 3-nitro derivative molecule and the composition of the complex
compound NBnTAN with Pd(Il) ions were calculated. Experimental studies of the structure of the molecule using
the methods of NMR and IR spectroscopy have been theoretically confirmed. The influence of the nitro group on



the electron density of the molecule in contrast to BnTAN was investigated. The reaction centers of BnTAN
derivatives, which participate in the reaction of complex formation with metal ions, and the spatial structure of the
complex compound were determined. The appearance of the spectrum of the complex compound NBnTAN with
Pd(1I) ions was explained with the help of computer simulation. A study of the fluorescent properties of BnTAN
derivatives showed that the latter have a weak glow at 310 nm and a more intense band at 350 nm is present when
the substance is excited at a wavelength of 275 nm. This glow is characteristic of 3-nitro and 4-methoxy
derivatives. The 4-methyl derivative has only one weak emission band at 350 nm when excited by radiation with o =
320 nm. Fluorescence spectra change with changes in the acidity of the medium. It was established that for almost
all studied media, the effective molar light absorption coefficient for the 3-nitro derivative BnTAN is lower
compared to MBnTAN and MOBNnTAN. It was established that the nature of the substituent for BnTAN derivatives
practically does not affect the position of the maximum in the light absorption spectrum of reagents in ethanol and
water-ethanol solutions. For the first time, it was investigated that the effective value of the molar coefficient of
the reagent significantly depends on the amount of solvent and the introduced group, for example, for 4-methyl
and 4-methoxy derivatives, the effective value of the molar coefficient of light absorption is 1.33x104 Ixmol-1xcm-1,
and for the 3-nitro derivative, its value is 8.30x103 Ixmol-1xcm-1. Conditional acidity constants of MBnTAN,
MOBNTAN and NBnTAN (pKal = 0; 0.37 and 0.39; pKa2 = 8.8, 8.7, and 8.7, respectively) The values of the acidity
constants indicate the possibility of formation of complex compounds in a wide range of medium acidity The
spectrophotometric method confirmed the interaction of azolidones with platinum metal ions, in particular ITYBA
with Pd(II) ions and HPIT with Ir(IV) ions. A complex compound in these systems is formed at a ratio of metal:
azolidone = 1:1 components. The formation of complex compounds of BnTAN derivatives with Cu(ll), Co(1I), Fe(II),
Cd(II), Zn(1I), Ni(II) and Pd(II) ions was proven spectrophotometrically. It was established that the nature of the
substituent does not affect the ratio of components in the complex compound and in all cases it is 1:2 (metal:
reactant). Hydrogen ions participate in the process of reduction of reagents, and the nature of the process of
reduction is irreversible. The character of the current of the reduction process at the mercury electrode is
adsorptive. It was established that the presence of Co(1I), Ni(II), Cu(II), Zn(Il), Fe(1I), and Cd(Il) ions in solutions of
BnTAN derivatives leads to a decrease in the peak of the reagent with an increase in the concentration of metal
ions and/ or by the appearance of an additional reduction peak, cathodically shifted relative to the reactant peak.
This confirms complex formation in the studied systems.
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(2006) GOIN 21/35 (2006) GO1J 3 /00 (2006) GO1J 3 /28 (2006) GO1J 3 /42 (2006) GO1J 3 /46 (2006). Crioci6
eKCTpaKLiltHO-PpoTOoMeTpUYHOro Bu3HaYeHHs ioHiB nananio(ll) / O.C. ®epummy, O.C. Tumouyk, [1.B. Pumayk
- N2 1201910676 - 3asBi. 28.10.2019; ony6:1. 25.06.2020, Bros1. N2 12. 3asiBHUK i B1acHUK — JIbBiBCbKU

HallioHa/IbHUIA YHiBepcuTeT imeHi IBana PpaHka.
HaykoBa (HayKOBO-T€XHiYHa) IPOAYKILis:
ConiasIbHO-€KOHOMIYHA CIIPSIMOBAaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnipoBagykeHHs pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B'130K 3 HAYKOBHMH TeMaMH: N2 0116U001541, 0122U001599, 0122U001615

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Tumomyk Onexkcanap CepriftoBny

2. Oleksandr S. Tymoshuk

KBasigikanis: k.x.u., goi., 02.00.02
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IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0CO0H: JIbBiBCHKMIT HalliOHAbHMIT yHiIBEpCUTET iMeHi IBaHa PpaHka
Kopg, 3a €IPIIOY: 02070987

Micue3HaxoaKeHHS: ByJI. YHiBEpCUTETCBKA, Oy, 1, JIbBiB, 79000, Ykpaina

dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBIiTH | HayKy YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odinifiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OIOHEHTH
Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. Cyxapes Cepriit Mukosanosud



2. Serhii M. Sukharev
KBasidikamis: 1. x. 1., npodecop, 02.00.02
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IloBHe HaliMEeHYBaHHS IOPHUAHUYHOI 0COOM: [lepskaBHUI BULIMII HABYAJIbHUI 3aK/Ia "YKIOPOACHKHIA

HalliOHaJIbHUH YHiBEpCUTET"

Kopg 3a €IPIIOY: 02070832
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Kopg 3a €IPIIOY: 02071091
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dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH | HAayKU YKpaiHu

InenTudikarop ROR:

PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
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KBasigikanis: k. x. u., gou., 02.00.02
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JoaparkoBa iHpopManist: Scopus Author ID 6506184948; Web of Science Researcher ID: K-9352-2017,
https:/ /scholar.google.com.ua/citations?hl=uk&user=OUmHd8YAAAAJ

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0CO0H: JIbBiBCHKMIT HalliOHAbHMIT yHiIBEpCUTET iMeHi IBaHa PpaHka



Kog 3a €IPIIOY: 02070987

Micue3HaxoaKeHH: BYyJI. YHiBEpCUTETCHKA, 60y, 1, JIbBiB, 79000, YkpaiHna
dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

BaacHe IlpizBume Im'st [10-6aThKOBI:
1. ly6encska Jlinist OcuniBHa

2. Liliia O. Dubenska

KBasigikamis: k. x. u., gou., 02.00.02
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JoparkoBa iHdpopManist: Scopus Author ID 6506184948; Web of Science Researcher ID: K-9352-2017,
https:/ /scholar.google.com.ua/citations?hl=uk&user=0UmHd8YAAAAJ

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0CO00H: JIbBiBCHKMIT HalliOHAMbHMIT yHiIBEpCUTET iMeHi IBaHa PpaHka
Kopg 3a €IPIIOY: 02070987

Micue3HaxoaKeHHS: BYyJI. YHiBEpCUTETCHKA, Oy, 1, JIbBiB, 79000, YKkpaina

dopma ByacHOCTI: [lepxasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH i HAayKu YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJIr04Hi BiZoMOCTi

BaacHe IlpizBume Im's I1o-6aTbKOBI Crueka FOpiit IBanOBIY
TOJIOBH paju

BiiacHe IIpi3Buine Im'sa ITo-6aTbKOBI Cnuska Opiii IBaHOBHY
rOJIOBYIOYOro0 Ha 3acigaHHi

BignoBigasibHuUI 3a MiATOTOBKY Kak Onpra BonopumupisHa

00JIIKOBHX JOKYMEHTIB

PeecTtparop VYKpIHTEI

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOIi IOpyenko TeTsHa AHaToliiBHA

OisiIBHOCTI




