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First example of the coupling of a-diazoketones with thiourea:
a novel route for the synthesis of 2-aminothiazoles
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Abstract

a-Diazoketones undergo smooth coupling with thiourea in the presence of 10 mol % of copper(II) triflate to produce the corres-
ponding 2-aminothiazoles in excellent yields with high selectivity. The use of copper(II) triflate makes this method simple, convenient
and practical. This method works well with both aryl and alkyl diazoketones to furnish a wide range of 2-aminothiazoles.
� 2008 Elsevier Ltd. All rights reserved.
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The 2-aminothiazole ring system is frequently found in
drug molecules which are used for the treatment of aller-
gies, hypertension, inflammation, schizophrenia and bacte-
rial and HIV infections.1–7 The Hantzsch synthesis is the
most commonly used classical method for the synthesis
of 2-aminothiazoles.8–12 Due to their broad utility in the
pharmaceutical industry, the development of novel meth-
ods for the synthesis of 2-aminothiazoles would provide
0040-4039/$ - see front matter � 2008 Elsevier Ltd. All rights reserved.

doi:10.1016/j.tetlet.2008.02.068

* Corresponding author. Tel.: +91 40 27193535; fax: +91 40 27160512.
E-mail address: yadavpub@iict.res.in (J. S. Yadav).

Fanetizole (anti-inflam

S

N
N
HS

N
N
H

S

N
H

HIV-1 Riverse transcriptase

S

N
NH2HI.

Breast cancer cell in

S

N
N
H

O

O
Cl

Cl

Cl

Lotifazole (anti-arthritis agent)

Fig. 1. Biologically activ
additional lead molecules for drug discovery. Drug formul-
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Table 1
Cu(OTf)2-catalyzed synthesis of 2-aminothiazoles

Entry a-Diazoketone Producta Time
(h)

Yieldb

(%)

a
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h
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N
NH2
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i
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CF3
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CF3
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S
NH2 2.5 90

j
O

N2Cl S
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Cl
2.5 89

k
O

N2( )11
S

N
NH2

( )11

3.0 91

l
O

N2 S
N

NH2

3.0 90

a All products were characterized by 1H NMR, IR and mass
spectroscopy.

b Yield refers to pure products after chromatography.
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Scheme 1. Synthesis of 2-amino-4-phenylthiazole 3a.
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synthesis.17 Interestingly, a-diazoketones undergo a variety
of transformations such as cyclopropanation, aziridine
formation, ylide formation, C–H, X–H insertion reactions
and cyclization reactions.18–20 These reactions are chemo-
selective, which allow new carbon–carbon and carbon–
heteroatom bond formation under mild conditions.21,22

However, there have been no reports on the coupling of
a-diazoketones with thiourea to generate biologically
potent 2-aminothiazoles.

In this Letter, we report an efficient strategy for the syn-
thesis of 2-aminothiazoles by means of Cu(OTf)2-catalyzed
coupling of a-diazoketones with thiourea under mild con-
ditions. Initially, we attempted the coupling of diazoace-
tophenone (1) with thiourea (2) in the presence of
10 mol % Cu(OTf)2 in dichloroethane. The reaction was
complete within 2 h at 80 �C and the product, 2-amino-4-
phenylthiazole 3a, was isolated in 95% yield (Table 1, entry
a, Scheme 1).

The remarkable catalytic activity of copper(II) triflate
provided the incentive for further study with other a-diazo-
carbonyl compounds. Interestingly, various a-diazoketones
reacted readily with thiourea to give the corresponding
2-amino-4-aryl- and 4-alkylthiazole derivatives as the
products of sulfur insertion (Table 1). Both aromatic and
aliphatic diazoketones participated well in this reaction
(Table 1). The cis-cyhalothric acid-derived diazoketone
also gave the sulfur insertion product 3i in 90% yield (Table
1, entry i, Scheme 2).

Both electron-rich and electron-deficient aryl diazo-
ketones participated in this reaction (Table 1, entries b–f).
It is noteworthy to highlight that halo-substituted diazo-
ketones were also selectively converted into their corre-
sponding 2-aminothiazoles without affecting the halide
functionality (Table 1, entries b, g, i and j). In all cases,
the reactions proceeded smoothly in the presence of
10 mol % Cu(OTf)2 at 80 �C in dichloroethane, and the
products were obtained in high yields and with high selec-
tivity.23 No side products arising from Wolff rearrange-
ment were observed under these reaction conditions.
Other possible side products such as a-keto-O-triflates
(the products of OTf insertion) arising from Cu(OTf)2 were
not identified under these conditions. The activity of vari-
ous copper(II) salts such as Cu(OAc)2, Cu(BF4)2 and Cu(a-
cac)2 was examined. Of these catalysts, Cu(OTf)2 was
found to be the most effective catalyst in terms of conver-
sion and cleanliness. Other metal triflates such as Sc(OTf)3,
Yb(OTf)3, Bi(OTf)3 and In(OTf)3 gave low yields of prod-
ucts (20–30%). However, solid acids such as Montmoril-
lonite K10 and heteropoly acids, in particular,
phosphomolybdic acid, failed to give the desired product.
As solvent, dichloroethane gave the best results.

The reaction may proceed via initial formation of an
imine followed by sulfur insertion resulting in the forma-
tion of 2-aminothiazole (Scheme 3).

In summary, we have described a novel synthesis of
4-aryl- and 4-alkylthiazoles via the coupling of a-diazo-
ketones with thiourea using a catalytic amount of Cu(OTf)2.
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This method provides direct access to a wide range of 2-
aminothiazoles from readily available diazoketones and
thiourea. The present method offers significant advantages
including mild reaction conditions, high conversions, short
reaction times, cleaner reaction profiles and high selectivity
making it a useful and attractive strategy for the prepara-
tion of biologically relevant 2-aminothiazole derivatives
in a single step operation.
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