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A simple methodology was developed to synthesize substituted aminothiazoles from
corresponding thiourea and substituted ketones using aqueous NalCl, at reflux temperature
in THF. The products were obtained in good to excellent yields.

Aminothiazole have been recently identified as desired structural
element that is screened as part of many drug design processes in
medicinal chemistry due to their thiourea like properties and tendency to
modulate biological targets." Aminothiazole and its derivatives have
broad spectrum of medicinal applications such as antitubercular,? anti-
inflammatory,® antiplatelet,* antiviral,® anticancer ® and human lymphatic
filarial parasite.” Aminothiazole analogs have also been reported as
ligands at adenosine receptors,® estrogen receptor ° and inhibitors of
human nplatelet aggregation factor.”® This heterocyclic core is also
reported in many natural products and pharmaceuticals. (Fig. 1)
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Figurel. Some drugs containing aminothiazole moiety.

Various methodologies such as Hantzsch, Cook Heilborn, and Tchernic
for the synthesis of aminothiazole and their derivatives have been
reported. Among these, Hantzsch thiazole synthesis is the most widely
used, which involves reaction of a-halo carbonyl compounds with
thiourea or thioamides.™ There are very few reports available in which
a-halo carbonyl compounds were generated in-situ using ketones and
reacted with thiourea to form varieties of aminothiazoles.*?

Recently, aminothiazole derivatives were also synthesized by using

* Corresponding author. Tel.: + 91 22 3361 2213; fax: +91 22 3361 1020;
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various catalysts such as iodine,®  silica chloride,”* 1,3-di-n-
butylimidazolium tetrafluoroborate,*® ammonium 12-molybdophosphate
and cyclodextrin.***

Herein, we report the synthesis of aminothiazoles from thiourea and
alkyl/aryl ketones in the presence of ag. NalCls.
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Schemel. Synthesis of 2-amino 4-(phenyl)-1,3-thiazole using aq..NalCl,

For our initial study, we took thiourea and acetophenone as the model
substrates (Scheme 1). The desirable 2-amino-4-(phenyl)-1,3-thiazole
was formed when 1 equivalents of thiourea and acetophenone were
treated with 1 equivalent of ag. NalCl, (30% W/W in water) in presence
of THF at reflux temperature. Further, it was observed that in the absence
of ag. NalCl; no product was formed. Thus, to optimize the reaction
conditions, thiourea and acetophenone were treated with different
equimolar ratios and finally, optimum yield of desired aminothiazoles
was obtained when 2 equivalents of thiourea reacted with 1 equivalent of
acetophenone. It was observed that 0.5 equivalent of ag.NalCl, was
sufficient to carry out the reaction. Further, the effect of temperature on
the model reaction was studied and it was showed that the reflux
temperature produced best results. The above reaction is also carried out
in different solvents, at reflux temperature, such as methanol, ethanol,
MDC and toluene instead of THF. No reactions were observed in MDC
and toluene, while in methanol and ethanol yields were 30% and 40%
respectively. Thus, THF was found to be the most suitable solvent for this
reaction.

These optimized reaction conditions were applied to varieties of aliphatic
and aromatic ketones in presence of thiourea and aq.NalCl, to convert
into corresponding aminothiazoles and the results are summarized in
Table 1.8
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Table 1. Aliphatic and aromatic ketones are converted into aminothiazoles ®
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# Reaction conditions: thiourea (2 equiv), ketones (1 equiv) and ag. NalCl, (0.5 equiv) in THF at reflux temperature.
b Isolated yields after column chromatography, Structure were confirmed by comparison of IR, *H NMR and M.P. with literature reports.’*?



Both aliphatic and aromatic ketones are suitable for this conversion
(Table 1 entries 1-10). In case of aliphatic substrates like acetone,
chloroacetone, methyl acetone and isopropyl acetone, the desired
aminothiazoles were obtained in moderate to good yields (Table 1,
entries 1- 4). Under these reaction conditions, ether linkages are stable
(Table 1, entry 7, 8). In most of the literature, it is reported that p-
aminoacetophenone does not react with thiourea 2, but in our case
aqueous NalCl; is found to give the desired product (Tablel, entry 9).

In conclusion, a novel, facile and highly efficient methodology has been
developed to synthesize substituted aminothiazoles using easily available
aliphatic and aromatic ketones in presence of ag. sodium iodine
dichloride under metal free conditions. The conditions are general and
applicable to variety of pharmaceutical intermediate. This methodology
is also useful for conversion of substrate like p-aminocetophenone to
corresponding aminothiazole.
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