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Abstract: In the family of heterocycles that includes benzoxazoles and benzothiazoles, there exist compounds 

with a wide range of biological activity. Because of this characteristic, we designed a moderate and effective 

technique for the synthesis of 2-substituted benzoxazole and benzothiazole using condensation of aldehyde and 2-

aminophenol or 2-aminothiophenol via oxidation of carbon-nitrogen bond. Potassium ferrocyanide catalyzed one-

pot synthesis is efficient and provides for quick reaction times, simple set-up and high yields. As a result, we 

provide here a technique for the rapid solvent free synthesis of benzoxazoles and benzothiazoles. Some 

synthesized products were identified by 1H-NMR, 13C-NMR and MASS. The role of potassium ferrocyanide as a 

catalyst is represented by plausible reaction mechanism. 
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1. Introduction 

Benzoxazoles and benzothiazoles are frequent heterocyclic scaffolds in physiologically active 

and pharmaceutically relevant chemicals and they belong to a large family of molecules. Benzoxazoles 

are essential scaffolds in natural compounds1-2 and drug development3-5.   Benzoxazole compounds with 

appropriate substitutions have been shown to exhibit a variety of medicinal properties including 

antibacterial activity6, antimicrobial7-10, antiviral11, topoisomerase I, II inhibitory12, antitumor 

activities13, anticancer agent14-15 NSC-693638, L-697,661, antiviral16 and antibacterial17 UK-1, AJI9561. 

According to recent research, substituted 2-benzylbenzoxazoles exhibit antibacterial, antifungal18, 

antimicrobial19-21 and anti-measles virus22 properties (Figure 1). 

 The tiny and simple benzothiazole nucleus is found in compounds with intriguing biological 

properties such as anticonvulsant23-24, antimalarial25, antitubercular26, antimicrobial27-28,antitumour29-32, 

anthelmintic33, anti-inflammatory, analgesic properties34. The benzothiazole ring may be found in a 

variety of natural substances, both marine and terrestrial, that have significant biological activity. Many 

natural products, such as epothilone-A, lyngbyabellin A, dolastatin 10 & bleomycin, include thiazole 

nucleus molecules35. The synthesis of these molecules is of significant interest due to their substantial 

medicinal value. Riluzole is a benzothiazole derivative-containing medication used to treat amyotrophic 

lateral sclerosis. In certain patients, it may postpone the need for a tracheostomy or a ventilator and it 
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