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Synthesis of New Phenytoin Derivatives with Both 2,4-
Dinitrophenylhydrazine and ortho-Aminobenzoic Acid via Mannich
Reaction and Study of their Biological Activity

* Thanaa Shriteh

Abstract

This study aimed to develop novel derivatives of the anticonvulsant drug
phenytoin via a three-component Mannich reaction to enhance its
biological activity: Phenytoin was synthesized and subsequently reacted
with 2,4-dinitrophenylhydrazine and 2-aminobenzoic acid in the presence
of formaldehyde, yielding two new derivatives (M1) and (M2). The
structures of the synthesized compounds were confirmed using Fourier
Transform Infrared (FT-IR) spectroscopy, Proton Nuclear Magnetic
Resonance (*H NMR), and Carbon-13 Nuclear Magnetic Resonance (*3C
NMR) spectroscopy. The results showed the characteristic signals for the
methylene bridge protons at approximately 4.73 ppm and 4.34 ppm in the
derivatives, confirming the successful formation of the Mannich base.
Biological studies revealed a significant improvement in activity. While
the parent phenytoin showed no antimicrobial efficacy, the Mannich
derivative (M1) exhibited dose-dependent inhibitory activity against
Gram-positive bacteria (Staphylococcus aureus). This indicates that
chemical modification via the Mannich reaction is a promising strategy
for enhancing the pharmacological profile of the parent drug.

Keywords: Phenytoin, Three-component synthesis, Mannich base,
Antibacterial activity, NMR spectroscopy.

*) Dr. for organic chemistry: Department of chemistry—Faculty of

science-Homs university, SYRIA
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