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Abstract:  11 

Free radicals play a significant role in various detrimental biological processes, including protein 12 

denaturation and lipid peroxidation, contributing to the development of numerous diseases. Hence, 13 

investigating the antioxidant activity (AOA) of the synthesized compounds becomes crucial to de-14 

termine whether they can mitigate the levels of free radicals and provide protection against oxida-15 

tive stress in the human body. 16 

The aim of the present investigation is the synthesis, characterization, and study of AOA of the new 17 

ligand: N-[4-({2-[1-(pyridin-2-yl)ethylidene]hydrazinecarbothioyl}amino)phenyl]acetamide (HL) 18 

and Cu(II) coordination compounds with HL: [Cu(L)CH3COO] (1), [{Cu(L)Cl}2]·H2O (2), 19 

[Cu(L)H2O·DMF]NO3 (3). 20 

The new thiosemicarbazone based on 4-aminoacetanilide was synthesized, and functionalized ac-21 

cording to the organic synthesis procedure: synthesis of the isothiocyanate group and hydrazone 22 

following the nucleophilic addition reaction with the formation of the HL ligand. 23 

The HL was characterized by NMR, FTIR spectroscopy, and X-ray crystallography. Single crystal 24 

X-ray diffraction analysis elucidated the structures of thiosemicarbazone HL as well as complexes 25 

1-3. 26 

The AOA against the 2,2-azinobis-(3-ethylbenzothiazoline-6-sulphonate) (ABTS•+) was evaluated 27 

for the compounds under examination: HL and copper(II) complexes 1–3. The obtained results are 28 

represented as semimaximal inhibitory concentrations (IC50). The HL and complexes 1-3 possessed 29 

notable antioxidant activity with IC50 of 8.5±1.5, 47.44±1.9, 24.3±1.3, 23.3±0.9 µM, respectively. 30 

Thus, the ligand HL and complexes 2, 3 exhibit remarkable antioxidant activity, surpassing the ac-31 

tivity of Trolox, a standard antioxidant utilized in medical applications. The tested ligand HL 32 

demonstrates activity that is four times higher than that of Trolox. Among the copper(II) complexes, 33 

the antioxidant potency follows this sequence: [Cu(L)H2O·DMF]NO3≥[{Cu(L)Cl}2]·H2O≥ 34 

[Cu(L)CH3COO]. 35 

Keywords: coordination compound; thiosemicarbazone; antioxidant activity. 36 

 37 

 38 

Citation: Lastname, F.; Lastname, F.; 

Lastname, F. Title. Med. Sci. Forum 

2023, 2, x. 

https://doi.org/10.3390/xxxxx 

Academic Editor: Firstname Last-

name 

Published: date 

Publisher’s Note: MDPI stays neu-

tral with regard to jurisdictional 

claims in published maps and insti-

tutional affiliations. 

 

Copyright: © 2023 by the authors. 

Submitted for possible open access 

publication under the terms and 

conditions of the Creative Commons 

Attribution (CC BY) license 

(https://creativecommons.org/licens

es/by/4.0/). 



Med. Sci. Forum 2023, 2, x 2 of 4 
 

 

Funding: This work was fulfilled with the financial support of the National Agency for Research 1 

and Development. Projects (20.80009.5007.10.), (20.80009.7007.12).  2 

Informed Consent Statement: Informed consent was obtained from all subjects involved in the 3 

study. 4 

Conflicts of Interest: The authors declare no conflict of interest. 5 

 6 


