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Methylene blue (MB) is a heterocyclic aromatic chemical compound composed of the phenothiazine nucleus and is not only the 
first synthetic drug against malaria but also the first synthetic compound to be used therapeutically. In recent years the focus 

has shifted to MB as an antimalarial agent and as potential treatment of neurodegenerative disorders such as Alzheimer’s disease. Of 
interest to us are reports that MB possesses antidepressant and anxiolytic activities in pre-clinical models and has shown promise 
in clinical trials for bipolar disorder. MB is a noteworthy inhibitor of monoamine oxidase A (MAO-A), which is a well-established 
mechanism of antidepressant action. MB is also recognized as a non-selective inhibitor of nitric oxide synthase (NOS) and guanylate 
cyclase, and dysfunction of the NO-cGMP cascade is strongly linked to the neurobiology of depression. Since the inhibition of 
NOS and guanylate cyclase has been associated with an antidepressant response, this pharmacological effect of MB may contribute 
significantly to its antidepressant activity. The aim of this study was to synthesize novel symmetrical and asymmetrical MB analogues 
by employing improved synthetic routes and to evaluate the effects of the resulting structural changes on MAO-A and MAO-B 
inhibition.
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