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1. Inceprauiiiny po60Ty IPUCBSIYEHO AOCTiIPKEHHIO XiMiKO-aHalIiTUYHUX BJIACTUBOCTEN HOBUX aHAITUYHUX
peareHTiB, siKi € noxinHumu 1-(5-6eHsunriazon-2-in)azonadranen-2-oiy, a came: 1-[(5-(3-Hirpobensusn)-1,3-Tiazosn-
2-in)niasenin|nagpranen-2-omny (NBnTAN), 1-[(5-(4-meTun6ensun)-1,3-riazon-2-in)niazenin|Hadranen-2-omny
(MBnTAN), 1-[(5-(4-meToxkcubenauin)-1,3-tiazon-2-in)niazenin|Hadpranen-2-ony (MOBNnTAN) Ta meskux a3oslifoHiB:
4-(N'-(4-imino-2-okco-TiazoniguH-5-inigeH)rigpasuHo|-6eH3oiHoi kucaotu (ITYBA), 55-[2-(4-

rigpoxkcudeHin)rinpasuHininen]-4-iminoTtiasoniguH-2-ony (HPIT) Ta ixHill B3aemogii 3 ioHamy MeTasliB, IO CTalo



IizCcTaBoo AJ1s1 pO3pO06JIEHHS HOBUX aHAMITUYHUX MeToguK. CTpykTypy NBnTAN, MBnTAN Ta MOBnTAN
ninrBepmxeHo metogamu 1H ta 13C SIMP, kopenauiiiHoi cnektpockorii (COSY), reTeposiiepHOro o1HApHOTr0
KBaHTOBO-KopeJsiLifiHoro ekcriepumenty (HSQC), rereposinepHoi Kopessiii MHOXKMHHUX 3B's13KiB (HMBC) ta 14
CIIEKTPOCKOMIi. BCTaHOBJIEHO, 1110 BBEIEHH HITPO3aMiCHMKA CYTTEBO BILJIMBAE HA PO3MIlllEHH IIPOTOHIB Ta aTOMIB
Kap6oHny y criekTpax JIMP, Tak sk XiMi4HMI 3CYB Ha CIIEKTpax € OiibLIINil MOPIBHAHO 3 iHIIMMY MOXiZHUMU. MeTomom
1H SIMP nigTBeppaxeHo 6ynoBy azosninoHis: ITYBA Ta HPIT. 3a 70noMoroo KOMII'IOTEPHOIO MOJeJII0BaHHSI
PO3paxoBaHO IPOCTOPOBY 6YJ0BY MOJIEKYJIM 3-HITPOIMOXiZHOTrO Ta CKjal KOMIIEKCHOI criosiyku NBnTAN 3 ionamu
Pd(II). TeopeTrnyHO NiATBEPI)KEHO EKCIIEPUMEHTAIbHI TOCAITKEeHHS 6y10BU MOJIEKyIu MeTogamu SIMP ta T4
criektpockonii. JoCcmigyKeHO BIJIMB HITPOTPYIY Ha €JIEKTPOHHY I'YCTUHY MOJIEKYJIM y IOPi3HsAHHI 3 BnTAN.
BusnaueHo peakuiiiHi eHTpu noxigHux BnTAN, ki 6epyTb yyacTb y peakliii KOMIIJIEKCOYyTBOPEHHS 3 iOHaMU
MeTaJIB Ta IPOCTOPOBY 6yI0BY KOMILJIEKCHOI CITOJIYKU. 32 JOIIOMOT0I0 KOMITIOTEPHOTO MOJIEJIIOBAHHS ITOSICHEHO
BUIJIST, CIIEKTPYy KoMIiekcHOi cionyku NBnTAN 3 ionamu Pd(II). JocnimkeHHs (pyopecLlieHTHUX BJIaCTUBOCTEN
noxinHux BnTAN noxkasaso, 110 ocTaHHi MaloThb cabke CBiTiHHS 3a 310 HM Ta IPUCYTHS iHTeHCHBHIIa cMyra 3a 350
HM, SKIIO 30y[)KyBaTH PEYOBMHY 3a JOBXMHU XBUJI 275 HM. Take CBiTiHHS XapakTepHe 1J1s1 3-HiTpo Ta 4-METOKCHU
NOXigHUX. 4-METUNOXiAHE Ma€e JIMIIe OHY CJ1a0Ky CMYTy BUITPOMiHIOBaHHS 32 350 HM Ipu 30y KeHHi
BUIIPOMIHIOBAaHHSM 3 0 = 320 HM. Cniektpu pryopeciieHLIil 3MiHIOIOTbCS 31 3MIHOIO KMCJIOTHOCTI CepelOBHUIIA.
BcTaHOBIIEHO, 110 IPAKTUYHO [J1s1 BCIX JOCII)KYBaHUX cepenoBull], e(peKTUBHUI MOJISIpHUIL KoedilieHT
CBITJIONOIVIMHAHHS 14 3-HiTponoxigHoro BnTAN e menmnm nopisHsaHO 3 MBNnTAN Ta MOBNnTAN. BcTaHOBIIEHO,
110 IIpMpoJa 3amicHuKa AJ1g noxigHux BnTAN NpakTU4YHO HE BILJIMBAE HA IOJIOKEHHSI MAaKCUMYMY Y CIIEKTPI
CBITJIONIOIJINHAHHS PEAreHTIiB Y €TaHOJILHOMY Ta BOJHO-€TaHOJIbHOMY PO34YMHaX. Briepie nocigkeHo, mo
e(eKTUBHE 3HaYEHHS MOJISIPHOTO KoeQillieHTy peareHTa 3aJ1eXUThb Bifj IpUPOIY OPraHiyHOTO PO3YMHHUKA Ta
BBEZIEHOI IPYIIN, TaK, A1 4-MeTUs Ta 4-METOKCU NOXiNHUX e(PeKTUBHE 3HaUYE€HHS MOJISPHOTO KoediljieHTa
CBITZIONOTIMHAHHA CTaHOBUTS 1,33 x104 1xMosb-1xcm-1, a 015 3-HiTpONOXigHOro NOro 3Ha4eHHs1 CTaHOBUTH 8,30
x103 nxmomb-1xcm-1. Po3paxoBaHo yMOBHI KOHCTaHTH KucjoTHocTi MBNnTAN, MOBnTAN ta NBnTAN (pKal = 0; 0,37
ta 0,39; pKa2 = 8,8, 8,7 Ta 8,7 BiiNoBigHO). 3HaU€HHS KOHCTAaHT KUCJIOTHOCTI BKa3ylI0Th HA MO>KJIMBICTb YTBOPEHHS
KOMILJIEKCHUX CIIOJIYK Y IIMPOKOMY [ialla3oHi KUCJIOTHOCTI cepenoBuia. CrieKTpopOTOMETPUYHNAM METOIOM
niATBEpAKEeHA B3aEMOJisl a30J1iJOHIB 3 ioHaM! IIJIATUHOBUX MeTaJliB, 30kpema ITYBA 3 ionamu Pd(Il) Ta HPIT 3
ionamu Ir(IV). KomnekcHa cIiosyka B IUX CUCTEMAaxX YTBOPIOETHCS 3i CIiBBiTHOIIEHHSIM KOMIIOHEHTIB METal :
aszoiigoH = 1:1. CneKTpo(pOTOMETPUYHO NOBENEHO YTBOPEHHS KOMITJIEKCHUX CIOJYK NoxigHUX BnTAN 3 ioHamu
Cu(1l), Co(Il), Fe(II), Cd(1I), Zn(II), Ni(II) Ta Pd(II). BcTanOoBn€HO, 1110 NPUPOAA 3aMiCHUKA HE BIJIMBAE HA
CIIiBBiJHOLIIEHHS KOMIIOHEHTIB Y KOMIIJIEKCHIi1 CIIOJyL i 1715 yCixX BUMAKiB CTAHOBUTS 1:2 (MeTa : peareHrt). Y
IIPOLIECi BiTHOBJIEHHS PEareHTiB 6€PyTh y4aCTb iOHU TipOreHy, a XapaKTep MPOLEeCy BifHOBJIEHHS — HEOOOPOTHHU.
[Ipupoga cTpymy npolecy BilHOBIEHHS — afcopoOuiiiHa. BctanoBneHo, mo HasBHICTb ioHiB Co(II), Ni(II), Cu(II),
Zn(I), Fe(1I) Ta Cd(II) y posunHax noxigaux BnTAN npusBofUTh 10 3MEHILIEHHS MiKy peareHTa 3i 30iJIbIIeHHIM
KOHILIEHTpallii i0HiB MeTasny Ta/abo CrlocTepiraeTbCsi BAHMKHEHHS JOJJATKOBOTO MKy BiJHOBJIEHHS, KATOJHO

3CYHYTOTO Bi]_IHOCHO l'Ile pearexuTa. LLe ni,uTBep;pKye KOMIIJIEKCOYTBOPDEHHS B ,ILOCJIi,IL)I(YBaHI/IX CHUCTEMAX.

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-
yl)diazenyl]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(II) 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(Il) ions was explained with the help of computer simulation. A study of the fluorescent properties of BhATAN
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(II), Fe(II),
Cd(II), Zn(II), 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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