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Antibacterial activity evaluation of cationic surfactants in the series of (N-(n-hydroxyalkyl)-N, N- dimethyl n-alkyl ammonium bromide): A theoretical approach by the docking study.
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Abstract 

Some quaternary ammonium from amino-alcohols and n-bromoalkanes, referred to as C14EtOH, C14PrOH and C14iPrOH, (where EtOH = ethanol, PrOH = propanol, iPrOH= iso-propanol) have been synthetized. Their structures were checked by the usual spectroscopic methods (1H, 13C NMR and IR and RX) and their physicochemical properties in aqueous solution have been studied by surface tension and conductivity measurements.
The assessment of their antibacterial activity in water was made against 3 bacterial strains Escherichia coli (E. Coli), Staphylococcus aureus (S. Aureus), and Pseudomonas aeruginosa (P.Aerug). The values of Inhibition Zone (IZ), Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal Concentration (MBC) were evaluated in terms of two structural factors such as the lengthening of the hydrophobic chain carbon atoms and the location of OH alcoholic function with respect to quaternary ammonium, N+. The location OH group shows its influence on the availability of N+ which is responsible for the electrostatic interactions with bacterial cell walls. 
The theoretical binding mode of the target molecules was evaluated by docking studies against the enzyme Dehydrosqualene synthase (CrtM) (PDB = 3ACX). The DFT method was made to understand the effect of the degree of molecular electrophilicity in the inhibition process of three types of cationic surfactants against two bacterial strains Gram-negative types Escherichia coli (E. coli) and Pseudomonas aeruginosa (Pseudo). 
The membrane surface of Gram-positive bacteria is generally negatively charged due to the presence of lipopolysaccharide group, therefore a number of descriptors were calculated by of B3LYP / 6 -31  G (d) method for the three inhibitors in their monomer state (below CMC(critical micellar concentration) in the aqueous medium, the examination of these descriptors reveals that the C14EtOH molecules is the best inhibitor which has an ability to accept an electron from the bacterial walls negatively charged following the C14IPrOH and C14PrOH.
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