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Abstract 

 

In recent years, the growing interest in the synthesis of heterocyclic azo dyes can be assigned to 

a versatile application and biological activities such as antibacterial, antifungal, antioxidant, 

analgesic, antitubercular and anticancer, of these compounds. Azo dyes based on 2-pyridone 

core are important since they manifest a variety of biological properties, including potency for 

the cancer therapy. Moreover, DHPM (3,4-dihydropyrimidin-2(1H)-on) scaffold displays a wide 

range of biological activities, which has led to the  development of numerous drug candidates, 

based on this structure. Since the cancer is one of the main targets in therapeutic chemistry, we 

have made an effort to design azo molecules with potential anticancer activity. In this direction, 

we have synthesized DHPM scaffold suitable for diazo coupling reaction with different 2-

pyridones, in order to design a novel series of azo pyridone molecules. The chemical structures 

of obtained dyes have been confirmed by ATR-FTIR, NMR, UV-Vis, MS and elemental analysis. 

The antioxidant activity has been evaluated by ABTS (2,2’-azinobis-(3-ethylbenzothiazoline-6-

sulfonic acid)) assay. In vitro antitumor action of DHPM precursor and related azo dyes was 

determined against prostate adenocarcinoma (PC-3), lung carcinoma (A549) and chronic 

myelogenous leukemia (K562) tumor cell lines, as well as against human normal lung fibroblast 

(MRC-5), using MTT (microculture tetrazolium test) assay. The physicochemical parameters, 

druglikeness and ADME properties of novel compounds were evaluated in silico by SwissADME. 

The ATR-FTIR and NMR spectroscopy confirmed that obtained dyes exist in hydrazone 

tautomeric form. The antioxidant assay evinced that three members of this dyes’ series are 

promising antioxidant candidates. Examination of cytotoxic effects on human cancer cell lines 

showed the concentration dependent cytotoxicity of all investigated compounds. It has been 

noted that cytotoxic activity of investigated dyes depends on the structure of pyridone moiety 

since DHPM adduct expressed low cytotoxic activity against all investigated cancer cell lines. 

All tested cancer cell lines were the most sensitive to the cytotoxic action of compound carrying 

4-phenyl group in the pyridone moiety. Furthermore, this compound was particularly prominent 

and selective in cytotoxic action between K562 (24.97 µM) and PC-3 (48.98 µM) cancer cells, 

and normal MRC-5 (91.11 µM) cells. The last but not the least, ADME evaluation in silico has 

shown that all investigated compounds may be orally bioavailable. Altogether, it can be 

concluded that designed dyes’ molecules may serve for further structural modification and 

development of new anticancer drugs. 

 

Key words: hydrazone, Biginelli synthesis, antitumor action, ADME. 
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