
I: X = S, R = -CH3

II: X = S, R = -H
IІІ: X = O, R = -H
IV: X = S, R = -OCH3

Objects

R λmax, 
nm

ελ, l·mol-1·сm-1, 
104

I 530 1,38±0,05

II 520 1,48±0,05

III 514 1,66±0,10

IV 550 1,03±0,05

Functions of Zinc
❖ Structural, catalytic cofactor
❖ Replication of DNA and RNA
❖ Metabolism and apoptosis
❖ Growth and development
❖ Signal mediator and 

neurotransmitter
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Optical characteristics
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Absorption spectra of IІІ
in DMSO:H2O (3:2) at different acidities
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Zn homeostasis and human disorders [1]

Deficiency Excess

Health

Disoders
cancers

cardiovascular
autoimmune 
encephalitis

immunodeficiency
growth retardation

neurological
Alzheimer`s 
disease
ARDs
respiratory and 
gastrointestinal 
acute toxicity

Optimal
Range

11-15 µМ

Zinc Concentration

30

Zn
Zinc

pKa
f 

13,7±0,1 15,2±0,2
Red shift (∆λ)

 150 nm  130 nm

I IІІ
Protolytic properties

Derivatives properties
❖ Аnticancer activity
❖ Antimicrobial activity
❖ Antiviral effect
❖ Antiinflammatory activity
❖ Chromophore and fluorescent

1.  Zinc transporters and dysregulated channels in cancers / [Z. Pan, S. Choi, H. Ouadid-
Ahidouch et al.]. // Frontiers in Bioscience. – 2017. – №22. – P. 623–643.

Functionalized heteroacetonitriles as analytical reagents
for spectrophotometric determination of zinc

Conclusions
o Reagents interact with Zinc(II) at the acidity of biological fluids. The absorption spectra has a broaden band in the 
range of 550-650 nm.
o The limits of Zinc(II) detection with benzothiazole and benzoxazole derivatives is 0,4 µM and 1,0 µM consequently.
o The formal associate stability constants of complexes with Zinc(II) are calculated, which are in the range 107-109.

Complexation with Zn
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Absorption spectra of I in the
absence or in the presence of Zn.

φ(DMSO) = 83 %, СІ = 38 µМ, pH = 7,2
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absence or in the presence of Zn. 

φ(DMSO) = 70 %, СІII = 10 µМ, pH = 7,2

Zn:I = 1:1
lgK = 7,88±0,02
LOD = 0,4 µМ 

Zn:IІІ = 1:1
lgK = 9,4±0,2
LOD = 1,0 µМ 

СZn

I
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