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HucepraiiiifHy poOOTy MNPHUCBIYEHO JOCHIIKEHHIO  XIMIKO-aHaJITUYHUX
BJIACTUBOCTEH HOBUX aHANIITHYHHUX PEAreHTIB, SIKi € MOX1igHUMU 1-(5-0eH3unriazon-2-
i1)azoHadranen-2-omy, a came: 1-[(5-(3-HiTpoOeH3un)-1,3-Ti1a301-2-11)A1a3€H11 |-
HadTaneH-2-omy, 1-[(5-(4-metundensuin)-1,3-Tiazon-2-i1)a1a3eniyijHad-raneH-2-0iy,
1-[(5-(4-meTokcubensun)-1,3-Tia3on-2-11)A1a3eHia |Had TaneH-2-0y Ta ASSKUX a307Ii-
noHiB:  4-(N'-(4-1Mi1HO-2-0KCO-T1a3011IMH-5-UT1ICH )r1Apa3uHO |-OEH30MHOT KHUCJIOTH,
5-[2-(4-rigpokcudeHin)riipa3uHuTIeH |-4-IMIHOTIa30J11JUH-2-0Hy Ta IXHIM B3a€MO/IIi
3 10HAMU METaJliB, IO CTaJO TMIJCTaBOIO JJIsi PO3POOJIEHHS HOBHUX AHATNITHUYHUX
METOAMK. bib1IicTh METOAMK OYJ10 arpoOOBaHO Mij Yac aHaNI3y CKIaAHUX 00'€KTIB.

Y Beryni oOrpyHTOBaHa akTyallbHICTh TeMH, c(OpMyJibOBaHA MeTa 1 3ajadi
JOCTIIKEHHS, 3a3Hau€Ha HayKoBa HOBM3HA Ta MPAaKTHUYHA 3HAYUMICTh OTPUMaHHUX
pe3yibTaTIB.

VY mepumiomMy po3aiji mpencTaBieHUN OIS JIITepaTypd, B SIKOMY JETalbHO
OMKMCAaHO BHUKOPUCTAHHS TIia30J1J1a30 OapBHUKIB B aHAMITU4YHIA Ximii. Tiazominazo
OapBHUKHU IIMPOKO BUKOPUCTOBYIOTh B aHAITUYHIN XIMIi SIK 1HAUKATOPH Ta pEareHTH
HaIMpUKJIa, JJIS1 BU3HAYCHHS 10HIB METANIB y PI3HUX 3pa3Kax, BKIIOYAIOUU BOIY,
I'PYHT, IPOAYKTH XapuyBaHHs Ta O100rivHi 3pa3ku. Lli peareHTH XapakTepu3yoThCs
3JIaTHICTIO YTBOPIOBATH CTIHKI IHTEHCUBHO 3a0apBJicHI KOMILIEKCH 3 PI3HUMH 10HAMH
metainiB. [loka3aHo, 1m0 1ei Kj1ac peareHTiB IMHUPOKO BUKOPUCTOBYETHCS HE JIUILE Y
cnekTpodoTOMETpii, ajue 1 s TBepaAoa3HOi eKCTpaKIIli, pIAuHHOT XpoMaTorpadii, y
METOJIaX OCa/PKEHHS Ta B EJNEKTPOXIMIYHMX METOJax aHaidy. 3HayHa KUIbKICTh

nyOnikaiiii 3a ocranHi 10 pokiB BKa3ye, IO 1€ KJIac peareHTiB € 3aTpeOyBaHUM



noci. IlokazaHo, MmO peareHTd I[bOTO0 KJIAcy IIUPOKO BHUKOPUCTOBYIOTH JUIS
BU3HAUEHHS TNEPEXIAHUX EJIEMEHTIB, pIAKICHO-3eMEIbHUX METajJiB Ta HaBiTh
MPOSIBJISIIOTh  aHTHOAKTEpiadbHI BIACTUBOCTI 3a HASBHOCTI 10HIB OJaropoIHUX
metaniB. [lpoTe, 3ma€Thcs, 1l peareHTH WIE€ MalOTh BEJIUKHN TOTEHIan s
3aCTOCYBaHHA B CHCTeMaX KOHIEHTpyBaHHs. Ilupokuil croekTp MOTEHIIIHHIX
METO/11B 3aCTOCYBaHHS ISl BU3HAUYCHHSI SIK HEOPTaHIUYHUX, TaK 1 OPraHIuHUX PEUOBUH
poOHUTH Tia30yIa30 OapBHUKU TOTY)KHUMU peareHTamMu JUIsl  aHaJlITUYHUX
BUMIipIOoBaHb. [loTeHian Tiazominia3o OapBHUKIB y JOCTIIKEHHSX BHAOYTBOPCHHS
JI0C1 HEXTYEThCA. 3aBISKHM OTPUMAHUM XOPOIIMM aHANITUYHUM XapaKTepUCTUKAM,
TAaKMX K MEKa BHSBIICHHS, MOJSPHUN KOE(IUIEHT CBITIONOINIMHAHHS Ta TOYHICTb
3aMpONOHOBAHUX METOJMK BU3HAUEHHS 13 3aCTOCYBAHHSIM Tia30Jjia30 OapBHUKIB,
OyJl0 TPOJEMOHCTPOBAHO, WO III CHOJYKH € TIEPCICKTUBHUMH JUJIA aHalli3y
MiKkpoesieMeHTiB. [loganbiini AOCHIKEHHS. B IIUX O0JIACTSIX MOXYTh IPU3BECTH [0
CTBOPEHHSI HOBHX I[IKaBUX, BUOIPKOBHMX 1 UyTJIMBUX aHANITUYHUX METOAMK. OKpiMm
TOTO, MOKAa3aHO, IO a30JIJIOHM, SIKI BXOASATH JI0 Tia30JIJIa30pEarceHTIB, 3HAUILUIN
IIMPOKE 3aCTOCYBaHHS y raiay3l MeauuuHu Ta ¢apmarii. 3po0JIeH0 BHCHOBOK, IIO
IijecnpsiMoBaHa MoAuQIKaIlis MPeACTaBHUKIB IILOTO KJIACY PEAreHTIB MOXKE CyTTEBO
MOKPAIIUTH BUOIPKOBICTh HOBUX aHATITUYHUX METOJUK.

VY apyromy po3fiji onrcaHo BUTOTOBJIEHHS BUX1THUX Ta poOOYHMX PO3YHMHIB Ta
TOJIOBHI XapaKTePUCTUKHU OOJaHAHHS, AK€ BUKOPUCTOBYBAJIOCH B POOOTI, OMUCAHO
OCHOBHI ~Ta TMPOMDKHI €Tanmu CHUHTe3y moxigHux  1-(5-Oensumnriazon-2-
u1)azoHadranen-2-ony: 1-[(5-(3-nitpobensmn)-1,3-Tia30a-2-11)A1a3eH11 |HapTaneH-2-
oy (NBnTAN), I-[(5-(4-metmnOen3un)-1,3-Tia30m0-2-11)a1a3eH11]|HadTaneH-2-0i1y
(MBnTAN), 1-[(5-(4-meTokcuben3mi)- 1,3-Tia30-2-11)A1a3eHi [Hag TaneH-2-01y
(MOBnTAN), 4-(N'-(4-iM1HO-2-0KCO-T1a30J11 IUH-S-1T1JIEH )T1Ipa3uHO | -OeH30MHOT
kucinot (ITYBA) Ta 5-[2-(4-rimpokcudenin)riapasuHinigex|-4-iMiHOTIa3011IUH-2-
ony (HPIT). Crpykrypy NBnTAN, MBnTAN Tta MOBnTAN mniaTBepaxeHO
metomamu 'H ta *C SIMP, xopensuiiinoi cnexrpockomii (COSY), rereposaepHoro
OJIMHApHOTO KBaHTOBO-KopensiiitHoro exkcrnepumenty (HSQC), rereposimepHoi
kopessiii MuoxuHHUX 3B’s3kiB (HMBC) ta 14 cnekrpockomii. Beranoneno, 1o

BBEJICHHSI HITPO3aMICHHKA CYTTEBO BIUIMBA€ HA PO3MIIICHHS MPOTOHIB Ta aTOMIB



KapOoHy y cniekTpax SIMP, Tak sik XiMi4YHUH 3CyB Ha CIEKTPax € OUIbIINNA MOPIBHSIHO
3 iHmuMy noxigaumu. Metonom 'H SIMP niareepmkeno OynoBy asomigonis: ITYBA
ta HPIT. Onmucano OcHoBHI (opMynu, 3a SIKHMH 3AIACHIOBAIUCS PO3PAXYHKH
METPOJIOTIYHUX PO3PAXYHKIB PO3POOJIECHUX METOJUK BU3HAYEHHS. 3a JOIMOMOTIOIO
KOMIT IOTEPHOTO MOJICIIIOBAHHS PO3PAaXOBaHO MPOCTOPOBY OYyJIOBY MOJEKyId 3-
HITPOMOXIJTHOTO Ta CcKJaja KoMmiiekcHoi crmoiayku NBnTAN 3 iomamu Pd(ID).
TeopeTnyHO MIATBEPIKEHO EKCIIEPUMEHTAIbHI JOCTIIKEHHS OyJO0BH MOJEKYJIU
metonamu SIMP Tta IY cnekrtpockomii. JlOCHiIKeHO BIUIMB HITPOTPYNHU Ha
€JIEKTPOHHY TYCTHHY MoOJIeKyJn y mopi3HsHHI 3 BnTAN. BusHaueHo peaxiiiiiHi
ueHTpu noxigHux BnTAN, ski OepyTh ydyacTh y peakuii KOMILIEKCOYTBOPEHHS 3
10HAaMH MeETaJliB Ta TPOCTOPOBY OyJOBY KOMIUIEKCHOI CHOJYKH. 3a JOIOMOTOIO
KOMII'FOTEPHOTO MOJIEJIIOBaHHS TOSICHEHO BUIJIAJ CHEKTPY KOMIUIEKCHOI CIIOIYKU
NBnTAN 3 ionamu Pd(Il). JocmimxeHHst (payopeclieHTHUX BJIACTUBOCTEN MOXITHUX
BnTAN mnoxka3asio, 1m0 OCTaHHI MaroTh ciia0ke cBITiHHS 3a 310 HM Ta NPUCYTHA
IHTEHCUBHIIIA cMyra 3a 350 HM, AKII0 30y/UKyBaTH peYOBUHY 32 JOBXUHU XBUIL 275
HM. Take CBITIHHS XapaKTepHe JUIsl 3-HITPO Ta 4-METOKCH MOXITHUX. 4-METHIIOX1AHE
Ma€e JuIIe OAHY CJa0Ky CMyry BHUMpOMiHIOBaHHA 3a 350 HM npu 30yKEeHHI
BUNIPOMIHIOBaHHSIM 3 A = 320 HM. CniekTpu (iIyopecleHIil 3MIHIOITHCS 31 3MIHOIO
KHCJIOTHOCTI CepeIOBHIIIA.

Tpertiii po3aist npucBsdyeHHt CHEKTPOPOTOMETPUUHUM  JTOCITIIKYBaHHIM
PEYOBHH Ta iXHIX KOMIUIEKCHMX CIOJYK 3 10HAMHU MEpPEXiHUX Ta OJaropoHUX
meTaniB. Po3paxoBaHi e(ekTHBHI 3HAYEHHS MOJSPHHUX KOEQIIIEHTIB TMOXITHUX
BnTAN (NBnTAN, MBnTAN ta MOBnTAN) Ta nesxux azonigoHiB (ITYBA, Ta
HPIT). BcranoBneHo, 1m0 NpakTUYHO Ui BCIX JOCIHIPKYBAHUX CEPEIOBHUIIL
e(heKTUBHUN MOJISIPHUN KOE(IIIEHT CBITIIONOTIWHAHHSA JJIsi  3-HITPOIMOX1AHOTO
BnTAN € menmum nopiBHsiHO 3 MBnTAN 1a MOBNTAN. BcranoBneno, 1o
npupoaa 3aMicHHKa 1l moxigHux BnTAN mpakTHYHO HE BIUIMBA€E Ha IMOJOXKCHHS
MaKCHUMyMy Yy CHEKTpi CBITJIOTIOTJIMHAHHS PEarceHTiB y €TaHOJHHOMY Ta BOJIHO-
€TaHOJIBHOMY pO3UMHaX. Brepiie mocmixeHo, mo epeKTHBHE 3HAYCHHS MOJISIPHOTO
Koe(iIieHTy peareHTa 3aJIeKUTh BiJl TPUPOIN OPTaHIYHOTO PO3YMHHHUKA Ta BBEJICHOT

Ipynu, Tak, 1 4-MeTu1 Ta 4-METOKCU MOXIAHUX €(PEeKTUBHE 3HAYEHHS MOJSPHOTO



Koe(ilieHTa CBITJIIONOrNMHAHHA CcTaHOBHTH 1,33 x10* nxmomp'xem™, a mna 3-
HITPOIOXiZHOTO HOro 3HayeHHs cTaHoBUTH 8,30 x10° mxmoms'xcm!. PospaxoBano
yMoBHI KoHCTaHTH KucI0THOCTI MBnTAN, MOBnTAN ta NBnTAN (pK,; = 0; 0,37
ta 0,39; pK,, = 8,8, 87 ta 8,7 BiANOBAHO). 3HAYEHHS KOHCTAHT KHCJIOTHOCTI
BKa3yIOTh Ha MOXJIMBICTh YTBOPECHHS KOMIUIEKCHUX CIOJYK y IAPOKOMY JTiara3oHi
KUCIOTHOCTI  cepepoBuina. CrnekTpopoTOMETpUYHUM METOAOM  IMiATBEPKEHA
B3a€EMOJIISl a30JiJ0HIB 3 10HAMU IIJIATHHOBMX MeTaliB, 30kpema ITYBA 3 ionammu
Pd(IT) Ta HPIT 3 ionamu Ir(IV). KommiekcHa criosiyka B IUX CUCTEMAX yTBOPIOETHCS
31 CHIBBIIHOIIEHHSM KOMIIOHEHTIB MeTal : a3oiifoH = 1:1. CnektpodoTromMeTpuyHo
JIOBEJICHO YTBOPEHHS KOMIUIEKCHUX crnoiayk mnoxiiuux BnTAN 3 ionamu Cu(Il),
Co(Il), Fe(Il), Cd{I), Zn(l), Ni(II) Ta Pd(Il). 3HadueHHs MaKCUMyMy
CBITJIOTIOTJIMHAHHS JIJISI KOMIUIEKCHUX CIIOJIYK 3 3-HITPOMOXITHUM 3aBXK]IU 3CYHYTE Y
01K KOpOTIIMX XBWJIb MOPIBHAHO 3 KOMIUIEKCHUMHU CIOJIyKamu 3 4-mMetun Tta 4-
METOKCH MOXIAHUMU. JlOoCIiIXKEHHS BIUTMBY KHCIOTHOCTI CEPEIOBHUIIA ITOKA3aJ10, 1110
koMIuiekcHI cnolyku MOBnTAN 3 ioHaMu MeTaliB ICHYIOTh y BY>KUYOMY Jl1alla30H1
3HAUYE€Hb KHUCJIOTHOCTI cepenoBuma mnopiBHSIHO 3 MBnTAN. BcraHoneHo, o
IpUpoaa 3aMICHUKA HE BIUIMBAE HA CIIBBITHOIICHHS KOMIIOHEHTIB Y KOMILUIEKCHIM
CIIOJTYIII 1 I YCIX BUMAAKIB CTAHOBUTH 1:2 (MeTas : peareHr).

VY 4eTBepTOMY PO3iJi ONMMCAHO JOCITIKCHHS €JICKTPOXIMIYHUX BIIACTUBOCTEH
noxiguux BnTAN meromom mosnsporpadii 3 JHIHHOI pO3rOpTKOI MOTEHINaTy. Y
MPOIIEC BITHOBJICHHS pPEareHTiB OepyTh y4acTh 10HU T1APOTEHY, a XapakTep Mpolecy
BITHOBJICHHST — HeoOopoTHuil. [lpupoga cTpymy mporecy BITHOBJICHHS —
azcopOuiitHa. Beranosneno, mo HasBHICT 10HIB Co(II), Ni(II), Cu(Il), Zn(II), Fe(II)
ta Cd(Il) y po3unnax noxigaux BnTAN npu3BoauTh 10 3MEHIIEHHS MKy peareHTa 31
301TBIICHHSM KOHIIGHTpAIlli 10HIB MeTally Ta/abo CHOCTEpIraeThCsi BUHUKHEHHS
JOJIATKOBOTO MKy BIJTHOBJICHHS, KaTOJHO 3CYHYTOrO BIJIHOCHO TiKy peareHTa. Lle
MIATBEP/KYE KOMILJICKCOYTBOPEHHS B JIOCHIDKYBaHMX cucTtemax. OpepskaHi mgaHi
noJisiporpaiuHuX JOCHIKEHb J00pe Y3rOoJKYEThCS 13 CHEKTPOGOTOMETPUYHUMU
JTaHUMH, 30KpeMa CTOCOBHO ONTHMAJbHUX YMOB KOMILJICKCOYTBOPCHHS, Ta

M1TBEPKYIOTH CITIBBIAHOIIICHHS] KOMITOHEHTIB Y KOMITJICKCHUX CITOJTyKaX.



IPsTiii po3aisl mpuUCBSAYEHUH OIMUCY PO3POOJIEHUX CHEKTPO(POTOMETPUUHHUX,
EKCTPAKIIHO-()OTOMETPUUHHUX Ta MOJSIpOorpadiyHuX METOANK BU3HAUEHHS Majaiiio,
1puIito, Kyrpymy, Ko0aneTy, pepymy, KaaMito Ta IUHKY 3 BUKOPUCTAHHSM MOX1THUX
1,3-T1a3o0uy. 3araigom, Ha ocHOBI B3aemojiii MBnTAN, MOBnTAN, NBnTAN, HPIT
ta [ITYBA 3 ionamu meraniB 0yno po3po0ieHo 15 MeToauk BU3HAUEHHS OCTaHHIX Ta
pOBEJCHO ampoOallil0 Ha PI3HOMAHITHUX CKJIaQAHUX 00’€KTax (CTaHIapTHUX

CILJIaBax, KaTai3aTropi, pe3ucTopi, inTepmeranigax, Bitamini B12).

Knwuosi cnoea: cnexkrpodoromerpis, mnoisporpadis, 1,3-Tia3omau, a3oii70HH,
KOMIUIEKCHI crnoinyku, DFT po3paxyHku, a300apBHUKH, E€KCTpPAaKIis, CIUIaBH,
KOMILJICKC 3 METaJIaMH, PIAMHHA MIKPOEKCTPAKITisS, BaKKI METaJIM, aHAJITHYHA XIMi,

[Y criekTpu; JrOMIHECIICHITIS

SUMMARY
Fedyshyn O.S. Derivatives of 1-(5-benzylthiazol-2-fl)azonaphthalen-2-ol and
some azolidones in spectrophotometric and polarographic analysis. - Qualifying
scientific work on manuscript rights.
Dissertation for obtaining the scientific degree of Doctor of Philosophy in the
field 10 - Natural Sciences, specialty 102 - Chemistry. Ivan Franko National
University of Lviv, Ministry of Education and Science of Ukraine, Lviv, 2023.

The dissertation i1s devoted to the study of the chemical-analytical properties of
new analytical reagents: 1-[(5-(3-nitrobenzyl)-1,3-thiazol-2-yl)diazenyl]naphthalen-
2-ol, 1-[(5-(4 -methylbenzyl)-1,3-thiazol-2-yl)diazenyl]naphthalen-2-o0l, 1-[(5-(4-
methoxybenzyl)-1,3-thiazol-2-yl)diazenyl|naphthalen- 2-ol 4-(N'-(4-imino-2-oxo-
thiazolidin-5-ylidene)hydrazino]-benzoic acid, 5-[2-(4-hydroxyphenyl)hydraziny-
lidene]-4-iminothiazolidin-2-one and their interaction with metal ions, followed by

the development of new analytical methods and testing on real complex objects.



The introduction substantiates the relevance of the topic, formulates the goal
and task of the research, indicates the scientific novelty and practical significance of
the obtained results.

The first section provides a review of the literature in which the use of thiazolyl
azo dyes in analytical chemistry is described in detail. Thiazolylase dyes are widely
used in analytical chemistry as indicators and reagents, for example, for the
determination of metal ions in various samples, including water, soil, food, and
biological samples. These reagents are characterized by the ability to form stable,
intensely colored complexes with various metal ions. It is shown that this reagents are
widely used not only in spectrophotometry, but also for liquid chromatography, solid-
phase extraction, in electrochemical methods and in precipitation methods. A some of
publications indicate that this reagents are still in demand. It has been shown that
reagents of this class are widely used for the determination of transition elements,
rare earth metals and even exhibit antibacterial properties in the presence of noble
metal ions. However, it seems that these reagents still have great potential for
application in concentration systems. The wide range of potential applications for the
determination of both inorganic and organic substances makes thiazolylase dyes
powerful reagents for analytical measurements. The potential of thiazolylase dyes in
speciation studies is still neglected. Due to the obtained good analytical
characteristics, such as detection limit, molar absorption coefficient and accuracy of
the proposed methods of determination using thiazolylase dyes, it was demonstrated
that these compounds are promising for the analysis of trace elements. Further
research in these areas may lead to new interesting, selective and sensitive analytical
techniques. In addition, it is shown that azolidones, which are part of thiazolyl
azoreagents, have found wide application in the field of medicine and pharmacy. It
was concluded that targeted modification of representatives of this reagents can
significantly improve the selectivity of new analytical methods.

The second section describes the main and intermediate stages of the synthesis
of 1-(5-benzylthiazol-2-yl)azonaphthalen-2-ol derivatives: 1-[(5-(3-nitrobenzyl)-1,3-
thiazol-2-yl)diazenyl ]naphthalen-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). 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(I) 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 A = 320 nm. Fluorescence spectra change with changes in the acidity of the
medium.

The third section is devoted to spectrophotometry of the studied substances and
their complex compounds with metal ions. The effective values of molar ratios of
BnTAN derivatives (NBnTAN, MBnTAN and MOBnTAN) and some azolidones
(ITYBA and HPIT) were calculated. 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 MOBnTAN. 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 1.33x10* Ixmol'xcm!,
and for the 3-nitro derivative, its value is 8.30x10% 1xmol'xcm™. Conditional acidity
constants of MBnTAN, MOBnTAN and NBnTAN (pKa; = 0; 0.37 and 0.39; pKa, =
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(Il) 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(Il), Fe(I), Cd(II), Zn(Il), Ni(Il) and Pd(II) ions was proven
spectrophotometrically. The maximum absorption value for complex compounds
with 3-nitro derivatives is always shifted towards shorter wavelengths compared to
complex compounds with 4-methyl and 4-methoxy derivatives. It was established
that when 4-methyl- and 4-methoxy derivatives interact with Co(Il) ions, the
difference between the absorption maxima of complex compounds is 30 nm, and
when these reagents interact with Cd(II) ions, the difference is 55 nm. nm (water-
ethanol medium). The study of the influence of the acidity of the environment
showed that complex compounds of MOBnTAN with metal ions exist in a narrower
range of values of the acidity of the environment compared to MBnTAN. 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).

The fourth section describes the study of the electrochemical properties of
BnTAN derivatives by the method of voltammetry with a linear sweep of the
potential at r.u.e. 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(Il), Ni(Il), Cu(Il), Zn(II), Fe(Il), and Cd(II) 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. The obtained data of voltammetric studies are in
good agreement with the data of spectrophotometry, in particular with regard to the
optimal conditions of complex formation and confirm the ratio of components in
complex compounds.

The fifth section is devoted to the description of the developed
spectrophotometric, extraction-photometric and polarographic methods for the
determination of palladium, iridium, copper, cobalt, ferrum, cadmium and zinc using
1,3-thiazole derivatives. In total, based on the interaction of MBnTAN, MOBnTAN,
NBnTAN, HPIT and ITYBA with metal ions, 13 methods for determining the latter
on various complex objects (standard alloys, catalysts, resistors, intermetallics,

vitamin B12) have been developed and tested.

Key words: spectrophotometry, polarography, 1,3-thiazoles, azolidones,
complex compounds, DFT calculations, azo dyes, extraction, alloys, complex with
metals, liquid microextraction, heavy metals, analytical chemistry, IR spectra;

luminescence
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Ilpaui, aki 0o0amkoeo 6i000parcaroms HAYKOGI pe3yibmamu oucepmayii:

1. Ilatent Ykpainu Ha kopucHy mozaenb Ne 142649. MITIK GOIN 21/17 (2006)
GO1IN 21/25 (2006) GOIN 21/27 (2006) GOIN 21/35 (2006) GO1J 3/00 (2006)
GO01J 3/28 (2006) GO1J 3/42 (2006) GO1J 3/46 (2006). Crocib excTpakIiitHO-
doTomerpuyHoro BuzHadeHHs ioHiB mnanagiro(ll) / O.C. ®emummn, O.C.
Tumomyk, I[1.B. Puguyk — Ne u201910676 — 3agBn. 28.10.2019; omyOm.
25.06.2020, Broax. Ne 12. 3asgBHUK 1 BIacHUK — JIbBIBCBKHMHM HaI[lOHAJILHHI

yHIBEpCcHUTET iMeH1 IBana dpanHka.



