Prediction of physico-chemical properties of bacteriostatic N1-substituted sulfonamides: Theoretical and experimental studies
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Abstract
A computational study at the density functional theory (DFT) as well as electrochemical methods, was carried out on the structural and physico-chemical properties of a series of sulfonamide derivatives (SAs) as WHO essential medications in the treatment of basic health system. The B3LYP/6-311++G(d,p) level of theory carried out on sulfadiazine (SDZ), sulfathiazole (STZ), sulfaquinoxaline (SQX), sulfacetamide (SAA), and the reference unsubstituted sulfonamide (SA) was discussed and rationalized in term of the N1-sulfonamide substituent. The geometric structures and the electronic properties related to the bacteriostatic reactivity were revealed to be affected by the steric and "push-pull" characteristics of the substituents. Electrochemical experiments on oxidation of SAs, using cyclic voltammetry are presented. The results obtained showed that the calculated ionization potentials (IPs) could be correlated linearly with the electro-oxidation potentials. From the molecules studied it is evident that SDZ act as the most electro-active agent, possessing the highest biological activity. DFT computations carried out using the standard molar enthalpies of formation in the gas phase predicted improvements in the thermodynamic stabilization of the SDZ, SQX, and SAA molecules and an unstabilization of STZ with respect to the parent molecule SA.

Povzetek (Scietific paper)

[bookmark: _GoBack]S teorijo gostotne funkcije (DFT) in z uporabo elektrokemijskih metod smo proučevali strukturne in fizikalno-kemijske lastnostih serije derivatov sulfonamida (SA), ki imajo vlogo nujnih zdravil WHO pri osnovnem zdravljenju. Izračune za sulfadiazin (SDZ), sulfatiazol (STZ), sulfakvinoksalin (SQX), sulfacetamid (SAA) in referenčni nesubstituirani sulfonamid (SA), smo izvedli na B3LYP / 6-311 ++ G (d, p) nivoju. Ugotovili smo, da geometrijske strukture in elektronske lastnosti, povezane z bakteriostatično aktivnostjo, vplivajo na sterične in "push-pull" značilnosti substituent. Predstavili smo tudi elektrokemijske eksperimente oksidacije SA z uporabo ciklične voltametrije. Izkazalo se je, da med izračunani ionizacijski potenciali (IP) in elektrooksidacijskimi potenciali lahko obstaja linearna zveza.  Izmed  proučevanih  molekul je očitno SDZ najbolj elektroaktiven in izkazuje tudi največjo biološko aktivnost. Izračuni DFT, izvedeni s uporabo  standardnih molskih tvorbenih entalpij za tvorbo v plinski fazi, so predvideli možne izboljšave pri termodinamski stabilnosti molekul SDZ, SQX in SAA ter relativno nestabilnost STZ glede na  molekulo SA.
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