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Synthesis of novel coumarin derivatives based
on 6-aminocoumarin, kinetic inspection of base hydrolysis,
and spectrophotometric tracer of intermediate progress
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Abstract The importance of 6-aminocoumarin, D-glu-

cose, and ethyl cyanoacetate in pharmaceutical field was

documented in literatures. Therefore, 6-aminocoumarin

was reacted with single and double molarity of D-glucose

forming Schiff’s base and bis-compound derivatives. Also,

it was reacted with CS2 in phase transfer catalysis condi-

tion producing dithiocarbamate, which was used as an

intermediate for the preparation of fused and polyfused

derivatives. Additionally, it was reacted with dicarbonyl

compounds via the condensation reaction to give the

polycarbonyl derivatives. 6-Aminocoumarin was reacted

with ethyl cyanoacetate via the addition and condensation

reaction mechanisms; the effect of the side chains at the

stability of some of these coumarins has been recorded.

The kinetics of the base hydrolysis of 6-aminocoumarin

and some of its derivatives was studied spectrophotomet-

rically in aqueous medium at 298 K under pseudo-first-

order conditions ([OH-][[ [Compound]). The suggested

general rate equation can be given as: rate = {k1 ? k2
[OH-]} [complex]. The reasonable mechanism suggested

that the investigated reaction proceeded via the formation

of an intermediate and the ring opening of the formed

intermediate was the rate determining step. This is the first

time in which the kinetics of the formation and decay of the

intermediate were followed (at [OH-] B 3.5 9 10-2

mol dm-3).
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Introduction

Coumarin and some of its derivatives have important

effects on plant biochemistry and physiology, acting as

antioxidants, enzyme inhibitors, and precursors of toxic

substances. These compounds are involved in the actions of

plant growth hormones and growth regulators control of

respiration, photosynthesis, as well as defense against

infection [1–4]. Coumarins are widely used as additives in

food, perfumes, and cosmetics [5], also have super thermal

stability and outstanding optical properties, since these

compounds are used as laser dyes and nonlinear optical

chromophores. Aminocoumarin derivatives, in particularly

are known to be a category of important fluorogenic dyes

[6, 7] and also show high activity as antiplatelet agents [8].

Coumarins also have a wide spectrum of biological activ-

ities [9–11], many of these derivatives have proven to be

active as anti-HIV [12], antitumor agents [13], anticoagu-

lant [14], antibacterial [15], antifungal [16],
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