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BuKOHAHO BOJBTAMIIEPOMETPUYHI JTOCITIHKCHHS BiIHOBICHHS 4-iMiHO-1,3-TiazominnH-2,5-
JOH-5-0KcuMy. 3’5ICOBaHO, II0 peareHT BiAHOBIIOEThC HeobopoTtHo B oxHy (pH 1,0-5,0; 7,5-11,0)
abo a8i (pH 5,5-7,0) crazii. 3ampornoHoBaHo HMOBIpHUIT MEXaHi3M BiJHOBJICHHS L€l CIIOIYKH.

Kniouosi cnosa: BONbTaMIIEpOMETDisi, a30J11I0HHU, TIOTEHIialI.

OmHuM 13 HampsMIiB aHANITHYHOI XiMil, SKHH YCIIINTHO pPO3BHBAETHCS, €
[IECTIPSIMOBAHUIA TIOIIYK HOBUX AHANITHYHHX (DOPM Uil CTBOPEHHSI BUCOKOYYTIIUBHX,
CENICKTUBHHX, CKCIPECHUX METOAMK BU3HA4YCHHS. [IepCHEKTUBHUMH 3 IMX MipKYBaHb €
KOMIUIEKCHI CHIOJTyKH OapBHUKIB 3 10HAMHU METAJiB.

Cepel BeIHMKOI KiIbKOCTI OAPBHUKIB OCOOIMBUI IHTEPEC BUKIMKAOTH a3011I0OHU Ta
XHI TOXIfHI, IKi MICTATh (YHKIIOHAJBHI rpynu 3 qoHOpHUMHK atoMamu S, N, O [1, 2]. V
JiTepaTypi Hema BIJJOMOCTEH NP0 BUKOPHCTaHHS a30MiJOHIB, 30Kpema 4-iMiHO-1,3-
Tia30JIiMH-2,5-TI0H-5-0KCUMY, K aHAIITHYHUX PEAreHTIB [ BU3HAYCHHS HOHIB METAJIiB.
3acTOCYBaHHIO peareHTiB IbOT0 KJacy IPHUCBSYEHI HAyKOBI Mpaii JiMiie B raiysi
MEIUIMHU Ta 3alpOIIOHOBAHO METOAMKHM CHHTE3y HpPOTUPAKOBHX npemnapariB [3-5].
EnextpoximiuHe NepeTBOPEHHs IbOTO KJacy CIIOJIYK TaKOXX HE OIMCaHEe B JIiTeparypi.
IIpore TiomoOXiAHI a30JIOHIB YCIINIHO BHKOPHCTOBYIOTh B AHANITHYHIA TPAKTHII K
peareHTH s BHW3HAYCHHS ONAropomHUX MeTamiB [6—8], TOMy mmiJ dac IOCHiKEHHS
BOJITAMIICPHUX  XapaKTepUCTHK  4-imiHO-1,3-TiazomiguH-2,5-0ioH-5-okcumy  (ITHO)
(puc. 1) Mu, Hacamnepe/, OYIKYyEMO Ha aHATITHYHUN eEeKT BHACIIZIOK B3a€EMOJIi 3 ioHaMHU
IaTUHOIAIB. J[0IaTKOBOIO TepeBarol 3alpolOHOBAHOTO HAMH PEAareHTy € MOJMJIMBICTh
B32€EMOJIIi 3 OKCUMHOKO TPYIIOI0, IO CIPHATUME YTBOPEHHIO CTIMKINIMX KOMILIEKCHUX

CIIONYK.
HN
NH

N S O

b

Puc. 1. CtpykrypHa dhopmyina 4-imino-1,3-Tia3omiguH-2,5-110H-5-0KCUMY
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[TpoTe nepi HiXk BUBYATH BILIMB pearcHTa Ha BOJIbTAMIIEPHI XapaKTEPUCTHKHU TIPOLIECY
BIJIHOBJICHHSI WOHIB IUIATMHOBHX METAiB, HEOOXINHO JCTAJbHO BUBYHMTH EJICKTPOXIMiYHI
BiactuBocti camoro IT/IO, mepenOaunT MexaHi3MU BiTHOBJICHHS/OKUCHEHHs peareHTy. [TJJO
BIIEpIlIE CHHTE30BAaHO Ha Kadepi opraHiuHoi Ximii JIbBIBCHKOr0 HalliOHAJIEHOTO YHIBEPCUTETY
imeni [Bana dpanka, a MU Briepiie JOCTIAWIN HOTO eJIeKTPOXiMiuHi BiIacTHBOCTI. OnepKaHui
peareHT OyB JOAATKOBO MEPEKPHUCTAII30BAHMI 31 CHUPTOBOTO PO3UHHY.

OCIIIOBONETAMIIEPOMETPUYHI  TOCTI/DKEHAS TPOBOAWIN Ha TONAporpadiaHii
YCTaHOBIII 3 JIHIHHOK PO3TOPTKOIO MOTEHINay B TPHOXEIEKTPOAHIA HapyHI (pobounit
@JEeKTPOJ — PTYTHUI KPAIUIMHHUM €JIeKTPon (p.K.e.), m?3#"% = 2,08; enexrpox MOpiBHAHHS
— HACHYEHHWH KaJlOMEJIeBUH; MOTIOMDKHUHN €JIeKTpoj — IUTaTHHOBHWH). BumiproBanus pH
BUKOHYBaiH 3a gornomoroto pH-merpa pH-150 M 3 koMOiHOBaHMM enekTpoaoM. Buxinuuii
PO3YHMH OPraHiYHOTO PEareHTy T'OTYyBaJH PO3YMHEHHSM TOYHOI HaBaXXKH B 96 % eraHoui.
PoGoui pozumnu IT/IO roryBasim po3BENECHHSIM aTiKBOTH BUXIIHOTO po3unMHy B 96 %
eTWIOBOMY CHHpPTi. BosibramrepoMeTpuyHi JOCHI/DKEHHS TPOBOJWIM B  MeKax
KOHIeHTpaliil pearenty 1,0x10°-1,0x107 M. SIk GOHOBI ENEKTPONITH BUKOPHCTOBYBAIH
NaCl (y mexxax pH 1,0-3,5), auerarny Oydepny cymim (pH 4,0-7,0) Ta amiauny Oydepry
cymim (pH 7,5-10,0) 3 iorHOIO cuioro 0,32 M.

Ha BompTammeporpamax BigaoBieHnHs ITJO mpoctexxysamu ogua (pH 1-5) a6o nBa
karonHi miku (pH 5,5-7,0) (puc. 2).
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Puc. 2. Bombsrammeporpamu BigHOBIEHHS 4-iMiHO-1,3-TiazominuH-2,5-110H-5-0KCcUMy B
cepenoBuLli aneraTHoro OygpepHoro pozunny; Ciryzo = 1,0% 10°M, u=0,32 M, VV'=0,5 Blc

3aneXHICTh BOJIBTAMIICPHUX XapaKTEPHUCTHK IIPOILECY BiIHOBICHHA OpPTaHigHOTO
pearenty Bix pH cepenoBuma 300paxeHo Ha puc. 3
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Puc. 3 3anexHicTp BonbTaMIepHux xapakrtepuctuk BigHosieHHs IT/IO Bix KuciaoTHOCTI
cepenosuma; P1 — mix 1; P2 — mik 2; Cyryo = 1,0x10° M, ©=032M, V'=0,5B/c
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BincyTHicTh aHOMHOrO TiKa Ha BoJbTammeporpami (puc.4) CBIIYUTH MPO
HEOOOPOTHHIA XapaKTep MPOLECY BiHOBJICHHS pEarcHTy.
I, MkA

0.6 08 10 12 14 16EB

Puc. 4. Bonprammneporpama BimHOBiIeHHs 4-iMiHO-1,3-TiazominuH-2,5-1i0H-5-0KCcUMy y ce-
penosuLi aneraTHoro Oydeproro po3unny; Ciryo = 8,0x10° M, u= 0,32 M; pH=5,0; ¥=0,5 B/c.

3 ormsAny Ha Te, WO B JiTeparypi HeMa iHpopMamii IIOI0 eIeKTPOXIMIYHOT
MOBE/IIHKK a30JiJ0HIB, Ta Ui JIIIIOrO PO3YMIHHS MEXaHi3My XiMIi4HOI B3aemoii
OPraHiYHOTO PEareHTy 3 iOHAMH METaJiB MM BOJBTAMIIEPOMETPHYHO BH3HAYMIM NPHUPOLY
ctpymy BigHosnenHs [1T/IO. BrnuB miBHAKOCTI HaKNIaJaHHS MOJISIPU3YIOUOl HANpyrd Ha
BeJIMunHy cTpyMy BigHoBieHHs I[T/IO i3 ioro BOJHMX PpO3YHMHIB JOCHIIKYBalu 3a
BIOCKOHaJIeHUM KpurepieM CemepaHo [9]. 3rigHo 3 oTpuMaHUMHU pe3ysbraramu (Tadm. 1),
KyToBHii Koedimient 3amexuocti 1g(Z,"/S) — gV y mexax pH 1-7 naOyBae 3HaueHb
tg 0 >0,5, mo cBiguuTH Npo KBasimudysiiiHy npupoxy crpymy, a B mexax pH 7-10 —
ONMM3BKKX 10 OMHUII, 110 03HAYA€E a/IcOPOLiHY IPUPOIY CTPyMY.

Tabnuys 1
3anexHicTh KpuTepito mBuakocti BigHoBIeHH [T/IO Big KHCIOTHOCTI cepeoBHUINa;
Crro=1,0-10° M, £ = 0,32 M

pH | 1,03 | 2,13 | 3,09 | 4,06 | 5,00 | 6,07 | 7,01 | 8,04 | 9,01 | 10,00
tga | 0,48 | 0,51 | 0,49 | 0,39 | 0,45 | 0,46 | 0,58 | 0,82 | 0,88 | 1.1

Ha namy nymKky, nepiiuii KaTomHHMH MIK BIiINOBIZA€ €NEKTPOXIMIYHOMY Hepe-

TBOPEHHIO OKCUMHOI TPYIH B aMiHOTPYILY, 3TIIHO 3 OMKCAHOIO B JIiTepaTypi cxemoro [10]:
+
+H" +2e+2 H

N
R|R, C= N—OH=—= (R,R,C=N—OH)H ' f2e2 H
-H

.
[RR, C=NH, ] "> RR,CHN H,

2

YTBOpeHI MPOMDKHI CHOJYKH HECTIMKI W IIBUIKO INEPETBOPIOIOTHCS B KIHLEBHU
aMiH, TOMy Ha BOJbTaMIeporpamax HPOCTEXYEThCsS JHIIe oAuH KartomHui mik. Ilpore,
IMOBIpPHO, BiIOyBa€TbCs IIOCTAJIHE IEPEHECEHHS KOXKHOTO 3 ENEKTPOHIB, OCKLIBKU
po3paxoBaHe HaMH 3a BHUCXIJHOI JUISHKOI BoJbTamreporpamu [9] 3HaueHHsS on,
3aCBiTUy€e MMEPEHECEHHS OJJHOTO eNeKTpoHa (Tadr. 2).

Tabauys 2
Po3paxoBaHi 3HaueHHSI KiJIbKOCTI IEPEHECEHHUX SICKTPOHIB Y pa3i eIEKTPOXiMIYHOTO Bi{HOBICHHS
ITIIO; Crpo=1,0x10° M, 1= 0,32 M, V= 0,5 Blc

pH | 0,84 2,01 2,97 4,08 5,03 6,05 7,00 8,01 9,00 10,00
E.» | -0,332 | -0,500 | -0,601 | -0,602 | -0,706 | -0,375 | -0,482 | -0,575 | -0,649 | -0,376
n, 1 1 1 1 1 1 1 1 1 1
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JlpyroMy KaTtoIHOMY MKy, SIKHi YiTKO MPOCTEKYETHCS HA BOJbTAMIIEPOrpaMax B
intepBaii pH 5,5-8,5, iMOBIpHO, BiJIIOBiJa€e eNEKTPOXIMiYHE BiIHOBJIECHHS IMIHOTPYNH
OpraHiuyHoOro peareHty. By3bkuii iHTEpBas eIeKTPOXIMIYHOI AKTUBHOCTI IMIHOTPYITH MOXKE
OyTH 1OB’s13aHNit 3 11 3ATHICTIO TiPOJII3yBaTH Y BOJHUX PO3YHHAX, OCKUIBKH, SK BIZIOMO 3
niteparypuux preped [10], 31e01IbIIoro eaeKTPOXIiMivHI JOCTIHKEHHS IMIHIB MPOBOASATH
y OE3BOJHMX PO3YMHHMKAX 1 JIMINE AESKi MPEACTAaBHUKHU IMIHIB JarOTh KaTOAHI ITKH Y
BOJIHO-OpTraHiuHMX po3unHax. OTKe, MU INPHUITYCKAEMO, IO JAPYTUi KaTOOHMH TIK Ha
BosbTamIieporpamax pos3uuHiB ITJIO BiAmoBigae eneKTPOXIMIYHOMY II€PETBOPEHHIO,
ornucaHomy B Jyiteparypi [10]:

R]R2C2N+H2 +2€ + 2H+—> R1R2C*N+H3.

[lepcrieKTHBHICTH 3aCTOCYBaHHS 3alPOIIOHOBAHOTO a30JiAOHY B aHATITHYHIA XiMil
IUTATHHOBUX METAJIiB MiATBEepKeHa Ha mpukiaal Houis PA(I). Mu 3’scyBanu, mo B pasi
JOZIaBaHHs /0 PO3YMHY peareHry cmiBMipHUX Kinbkocrtei ioHiB Pd(II) na Bonprame-
porpamax nipu pH 5 npocrexyerbes 3MeHmeHHs mikiB BigHosneHHs [T/1O (puc. 5).
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Puc. 5. Bonsramneporpamu BinHoBienns ITHO 6e3 (1) Ta 3a nasBHocri (2) ioniB Pd(11); Cir0 =
8,0x10° M, Cpyay = 6,0x10° M, pH=5,0; u =032 M; ¥=0,5 B/c

3aneXHICTh BOJNBTAMIIEPHAX XapaKTEPUCTUK BiJHOBICHHS OpPTaHIYHOTO pearcHTy
Bix koHIeHTpanii HoHiB Pd(Il) 306paxeno Ha puc. 6.

L, MkA
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C. 10°,M

Pd(IT)
Puc. 6. Bruus konnentpauii ionis Pd(I) na 3menmenns nikiB Bignonenns [TJ0;
Crro=8,0x10° M, pH = 5,0; = 0,32 M; V= 0,5 B/c
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Sk 6auumo 3 puc. 6, 3MeHIeHHs Tepiioro karogauoro mika ITO 3a HasBHOCTI B
posuuni HoHiB Pd(Il) niHiliHO 3aJeXHUTh BiJ KOHIEHTpalii MeTaay, IO A€ 3MOTY
BUKOpHCTAaTH Ied e(eKT Uil po3poOKH BOJILTAMIEPOMETPHYHOI METOAMKH BH3HAUCHHS
Pd(Il). BmiumB iHmMX IUIATHHOIAIB Ha BoibTammnepHi xapakrepuctuku [THO
JIOCTIIKYBAaTHMEMO JTAJTi.
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VOLTAMETRY OF 4-IMINO-1,3-THIAZOLIDINE-2,5-DION-5-OXYME
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The voltammetry behaviour of 4-imino-1,3-thiazolidine-2,5-dion-5-oxime was studied.
Depending on the terms of experiment took place in one or two stages of process of reagent reduction.
The mechanism of reagent reduction was proposed.

Key words: voltammetry, azolidons, potential.
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BOJIbTAMIIEPOMETPHUSA 4-UMHWHO-1,3-TUA30JINIUH-2,5-TUOH-5-
OKCHUMA
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[IpoBeneHO BOJNIBTAMIICPOMETPUYCCKHE HCCICIOBAHHUS BOCCTAHOBJICHUS 4-UMHHO-1,3-
THA30JUIUH-2,5-THOH-5-0KCHMa. Ilokazano, 4rTO OpraHMYecCKHid  peareHT  HeoOpaTHMO
BoccTanasiuBaetrcs B oany (pH 1,0-5,0; 7,5-11,0) wmu ase (pH 5,5-7,0) cramguu. IIpemnoxeHo
BEPOSATHBIA MEXaHU3M BOCCTAHOBJIEHHSI TOTO COCMHEHUSI.

Kniouesvie cnosa: BOJIbTaAMIIEPOMETPUS, a30JIUAOHBI, IOTCHIIUAJI.
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