EXPLORING THE ANTIBACTERIAL POTENTIAL OF BISBENZIMIDAZOLE COMPOUNDS WITH REMARKABLE PHYSICO-CHEMICAL AND BIOLOGICAL PROPERTIES
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With the ongoing rise in antibiotic resistance and the consequential public health challenges[1], our focus centered on assessing the potential antibacterial properties of original benzimidazole-containing  structures. Through microbiological tests, we highlighted that those heterocycles demonstrate significant biological activity against both Gram-positive and Gram-negative bacterial strains. This activity is characterized by the rapid formation of flocs within minutes when the bacterial suspension is exposed to a low concentration of compounds, indicating a bacterial flocculation process.Haut du formulaire

Given that the structure of our derivatives does not suggest a conventional flocculation mechanism (no positive charge carried by the molecules[2]), we decided to conduct further investigations. The various studies carried out (microscopic, microbiological studies, etc.) revealed intriguing features of these compounds. Firstly, we demonstrated their ability to self-assemble in solution, forming molecular fibres. Indeed, it is well documented in the literature that many heterocyclic structures can self-assemble in solution, forming supramolecular arrangements[3].  Moreover, we were able to demonstrate the ability of these derivatives to interact with the bacterial membrane using in vitro and in silico models. Taking advantage of their ability to interact with bacterial membranes but also to complex ions of interest (Ag, Cu, ...), our recent research focused in developing new organometallic complexes as antibacterial agents. Preliminary studies on these compounds have revealed interesting antibacterial properties, particularly against a model bacterial strain, namely E.coli.
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