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Abstract

Introduction: A simple method for preparing phenylmethylene hydrations is proposed based on a Knoevenagel Condensation using aromatic
aldehydes and hydrations in the presence of ethanol amine in ethanol/water under reflux condition. The synthetic process is interesting and
synthesized phenylmethylene hydantoins are new compounds.

Conclusion: In conclusion, we have developed an improved synthetic method for the synthesis of phenylmethylene hydrations in good-to-
excellent yields in mild medium. This method has the advantages of good yields, mild reaction conditions, easy work-up, inexpensive reagents and

being environmentally friendly over the existing procedures.
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Introduction

Imidazolidine-2, 4-diones, or hydantoins have been
widely used in biological screenings resulting in numerous
pharmaceutical applications. Indeed, many derivatives have
been recognized as anti-convulsants [1] and antimuscarinics,
[2] antiulcer and antiarrythmics, [3] antiviral, antidiabetics, [4]
serotonin and fibrinogen receptor antagonists, [5] inhibitors
of the glycine binding site of the NMDA receptor, [6] and
antagonists of leukocyte cell adhesion acting as allosteric
inhibitors of the protein-protein interaction [7]. Moreover,
substituted hydantoins are important building blocks for the
synthesis of non-natural amino acids both in raceme form by
alkaline degradation [8] and in an enantioselective way by
enzymatic resolution [9]. For this reason, there is a lot of interest
in developing new strategies for a straightforward synthesis of
selectively substituted hydantoins both in solution and in solid
phase [10]. Also, hydantoins were considered good scaffolds for

future design of tyrosine kinase inhibitors [11].

Ethanolamine is commonly called monoethanolamine or
MEA in order to be distinguished from diethanolamine (DEA)
and triethanolamine (TEA). Ethanolamine is the second-most-
abundant head group for phospholipids, a substance found in
biological membranes, and is also used in messenger molecules
such as palmitoylethanolamide which has an effect on CB1

receptors [12]. MEA is used in aqueous solutions for scrubbing
certain acidic gases. It is used as feedstock in the production of
detergents, emulsifiers, polishes, pharmaceuticals, corrosion
inhibitors, chemical intermediates [13,14]. For example, reacting
ethanolamine with ammonia gives the commonly used chelating
agent, ethylenediamine: [13] In pharmaceutical formulations,
MEA is primarily used for buffering or preparation of emulsions.
MEA can be used as pH regulator in cosmetics. Here we interest
to develop a novel method for the synthesis of phenylmethylene
hydrations using aromatic aldehydes and hydantoine in the
presence of ethanolamine in water/ethanol under reflux
conditions (Figure 1).
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Figure 1.

Results and Discussion

To generalize this reaction to a library synthesis, hydration
was treated with various aldehydes using ethanolamine in
ethanol/water which successfully yielded the corresponding
phenylmethylene hydantoines (Table 1). As shown in Table 1, in
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all cases, phenylmethylene hydantoines were obtained in good- The longer reaction times were observed for the substrates

to-excellent yields. In the present procedure, aromatic aldehyde bearing electron-donating groups (Table 1). The present method
carrying electron-withdrawing substituents in benzene ring was convincingly superior to the reported methods with respect
reacted faster than those of possessing electron-donating groups.  to yield, reaction time, simplicity and safety.

Table 1: Synthesis of Phenylmethylene hydrations using ethanolamine.

Entry Aldehyde Product Time (h) Yields% Mp (°C)
(6]
HN/[<
1 Benzaldehyde _ NH 7.0 83 232-227
H (0]
O
HN/Z<
2 2-Chlorobenzaldehyde _ NH 3.5 88 270-275
a H 0
(0]
Cl 4
3 2,4-Dichlorobenzaldehyde _ NH 2.0 89 285-281
a B 0
NO, 0
HN/[<
4 3-Nitrobenzaldehyde _ NH 2.5 88 272-267
H (6]
OH e}
A
5 3-Hydroxybenzaldehyde _ NH 3.0 87 322-316
H (0]
(0]
HN/«
Furfural 2. 232-22
6 urfura / \ _ NH 5 89 3 6
(6]
H (6}
OMe (e}
MeO HN/[<
7 3,4-Dimethoxybenzaldehyde _ NH 5.0 84 290-273
H (6]
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(6]
Me HN/[<
8 4-Methylbenzaldehyde _ NH 5.5 83 287-284
H O
(6]
HN/[<
9 4-Methoxylbenzaldehyde _ NH 45 85 255-243
OMe o
Experimental as vascular 5HT1B/1D receptor antagonists. ] Med Chem 40(15):

a.  Preparation of phenyl ethylene hydrations General
procedure: Hydration (10 mmol, 1.0 g) was dissolved in 10 mL
H20 while heating at 70 °C on oil bath with continuous stirring.
After complete dissolution, the pH was adjusted to 7.0 using
saturated NaHCO, solution. The temperature was then raised to
90 °C after the addition of 0.9 mL ethanolamine (0.015 mmol,
0.9 mL). A solution of aldehyde (10 mmol in 2-5 mL EtOH) was
added drop wise with continuous stirring. The reaction was
kept under reflux for approximately 2-7 h. The reaction was
monitored by TLC every hour after a yellow or white precipitate
is formed. After complete depletion of the starting material,
the mixture was cooled and the precipitate was filtered and
washed with EtOH/H,0 (1:5) before recrystallization from EtOH.
Reaction yield range from 80-90%, based on the nature of the
used aldehyde.
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