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ABSTRACT

Electrochemical organic synthesis has gained significant traction in the past decade due to its
environmentally friendly, sustainable, and economically viable methodology. Incorporation of a
non-toxic, efficient, reusable, and eco-friendly electrocatalyst further enhances the sustainability of
electro-organic transformations, thereby reducing the overall environmental impact of the procedure
as opposed to conventional methods of synthesis. Consecquently, electrochemical synthesis represents
a powerful green strategy for the construction of fundamental core scaffolds of pharmaceutical and
medicinal relevance. In the current research electrochemical strategies have been developed for the
preparation of benzimidazoles and benzothiazoles at ambient conditions with low reaction durations.
The electrocatalysts in this research were developed on carbon fiber paper substrates modified with
redox nmediators and polymers, The electrocatalysts were fabricated iIn two steps:
electropolymerization of a polymer/copolymer onto the substrate, followed by immobilization of a
metal-organic compound/ deposition of a noble metal. The modified electrodes were examined using
topographical and electrochemical investigative techniques to validate their functionality. The
optimized elecirocatalysts enabled the synthesis of heterocyclic derivatives at potentiostatic
conditions, in a green solvent using a three-electrode setup. Yields of 78-92% were achieved without
the need for column purification. Given the importance of benzimidazoles and benzothiazoles as core
structures in medicinal and pharmaceutical chemistry, this sustainable synthetic sirategy offers a
significant advancement toward green and scalable electrosynthesis.
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