Novelty of this research article

The main objective of this paper is to find out the relationship between the chemical structure and pharmaceutical activity of the sulfonamide derivatives (SAs). Now we wish to report the current experimental and theoretical investigations carried out on the SA derivatives including sulfadiazine (SDZ), sulfathiazole (STZ), sulfaquinoxaline (SQX), sulfacetamide (SAA), and the reference unsubstituted sulfonamide (SA), which can be used to evaluate the relevance of the physico-chemical and structural properties toward the steric and electronic influences of the N1-substituents. More experimental studies and several theoretical treatments carried out by researchers have been devoted to the analysis of the structure-electronic effects that could be related to the pharmaceutical activities, paying special interest to the role of the acidity of the sulfonamido group. Though there are similar work, but in the present work both the density functional theory and cyclic voltammetry experiments, were carried out simultaneously on the structural and physico-chemical properties of a series of SAs as WHO essential medications in the treatment of basic health system. Comparison of the cyclic voltammetry experiments for the oxidation potential of SAs obtained in this work, with the calculated ionization potential values shows a linear correlation, which corresponds to the conjugational character of the substituent. The calculations carried out on the neutral and ionic SAs as well as electrochemical measurements showed that the SDZ molecule had a more satisfactory structural and electronic characteristic for the bacteriostatic reactivity.


