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Abstract—Using trichloromethyl substituent as convenient leaving group for the synthesis of interesting bi-heterocyclic com-
pounds, a series of 6-methyl- and 7-alkyl(aryl)-5H-thiazolo[3,2-a ]pyrimidin-5-ones, where alkyl=methyl, n-propyl, isopropyl,
isobutyl, n-hexyl, isopentyl and aryl=phenyl, 4-toluyl, 4-chlorophenyl, 4-bromophenyl, 4-methoxyphenyl was obtained from a
simple and regiospecific reaction of 4-alkoxy-1,1,1-trichloro-3-alken-2-ones with 2-aminothiazole in good yield (45–89%). © 2002
Elsevier Science Ltd. All rights reserved.

Recently, �-alkoxyvinyl trichloromethyl ketones 1
proved to be useful building blocks for the synthesis of
five-,1–5 six-,6–9 and seven10,11-membered trichloro-
methylated heterocyclic compounds due to one of the
better methods to introduce a trichloromethyl group
into heterocycles is based on the trichloromethylated
building block approach. This approach relies on the
trichloroacetylation of enol ethers or acetals to give, in
one step and good yields, the above cited ketones 1. On
the other hand, the classical haloform reaction in which
the trichloromethyl substituent is a leaving group has
long been know12 and systematic studies involving
mechanism of the leaving group ability of the
trichloromethyl in many synthetic transformations have
been reported.1,13–19 However, just a few references
from the literature report the use of the trichloromethyl
substituent as good leaving group in heterocyclic syn-
thesis.9,20 Furthermore, this synthetic strategy has not
been used to obtain bi-heterocycles. Although, the 7-
methyl- and 7-phenyl-5H-thiazolo[3,2-a ]pyrimidin-5-
ones are known,21 the synthesis of 7-alkyl- and
7-(4-substituted-phenyl)-5H-thiazolo[3,2-a ]pyrimidin-5-
ones have not received much attention. Specifically,
7-methyl-5H-thiazolo[3,2-a ]pyrimidin-5-one showed an
interesting antiulcer and anti-inflammatory activity

after oral administration. Furthermore, this compound
has inhibited the Reverse Passive Arthus Reaction
(RPAR) in the rat paw and has been considered as a
potential candidate for therapeutic applications. 21
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As an extension of our research we wish to report a
new route to obtain 6-methyl- and 7-alkyl(aryl)-
substituted 5H-thiazolo[3,2-a ]pyrimidin-5-ones 3 from
the reaction of �-alkoxyvinyl trichloromethyl ketones 1
with 2-aminothiazole (Scheme 1). The 4-alkyl(aryl)-
1,1,1-trichloro-4-alkoxy-alk-3-en-2-ones are readily
available CCC synthetic blocks and were prepared from
trichloroacetylation of enol ethers (1a–c)22 or from enol
ethers generated in situ from the respective acetophe-
none- (1i–m)23 or isopropyl methyl ketone–acetals (1e)24

with trichloroacetyl chloride. In order to obtain com-
pounds, bearing an alkyl side chain at the 7-position at
the bi-heterocycles 3, new 4-alkyl-1,1,1-trichloro-4-
methoxyalken-2-ones (1d, 1f–h)25,28 were prepared from
the reaction of 2-pentanone, 4-methyl-2-pentanone, 5-
methyl-2-hexanone and 2-octanone, respectively, with
trimethyl orthoformate in the presence of p-toluenesul-
fonic acid (Scheme 2). The acylation reaction using
trichloroacetyl chloride in pyridine and chloroform as
solvent was carried out in a molar ratio 1:2:2 to obtain
1d, 1f–h. The most satisfactory reaction time was found
to be 20 h in a temperature range from 0 to 60°C. The
regiospecificity of the reaction on the methyl carbon of
the ketones is achieved under kinetic control, as
reported elsewhere.24 The compounds 1d, 1f–h show the
E-configuration. The isomer configurations assigned
were based on 3JC5�H3 coupling constants and X-ray
data of similar compounds.26,27

Recently, we have reported an addition/elimination
sequence leading to trichloroacetyl and trifluoroacetyl
enamine derivatives from the reaction of o-phenylenedi-
amine,29 o-aminophenol,30 1-naphthylamine31 and S,S-
dimethylsulfoximide32 with 4-alkyl(aryl)-1,1,1-trihalo-4-
alkoxyalken-2-ones. The acyclic enaminones derived
from o-phenylenediamine and o-aminophenol were
submitted to in vitro anti-tumor screens. It was
observed that the trichloromethylated compounds
exhibit a superior activity if compared to trifl-
uoromethylated analog compounds. The best activity
was obtained when the structure was derived from
o-aminophenol and presented a trichloroacetyl- and a
p-bromophenyl substituent bound at the carbon-2 and
-1, respectively.30 Thus, the important acyclic precursor
N-[3-oxo-4,4,4-trichloro-1-buten-1-yl]-2-aminothiazole
(2a)25,28 was obtained in 95% using a similar addition/
elimination sequence from the reaction of 1,1,1-
trichloro-4-ethoxybut-3-en-2-one (1a) with 2-amino-
thiazole in refluxing methanol for 2 h. Unfortunately,

Scheme 3.

reactions of compound 1a with 2-aminothiazole in ace-
tonitrile, ethanol, chloroform and n-butanol at different
temperatures in an attempt to obtain the respective
5H-thiazolo[3,2-a ]pyrimidin-5-one (3a), resulted always
in the N-[3-oxo-4,4,4-trichloro-1-buten-1-yl]-2-aminoth-
iazole (2a). When the reactions were carried out at high
temperatures (>90°C) complex mixtures of non iden-
tified products by 1H and 13C NMR spectroscopy are
produced (Scheme 3). In summary, using 4-alkyl-1,1,1-
trichloro-4-alkoxy-alk-3-en-2-ones as N-heterocyclic
acylating agent, this work presented a new, simple and
convenient method to obtain 5H-thiazolo[3,2-
a ]pyrimidin-5-ones (3b–m)25,28 from the reaction of (1b–
m) and 2-aminothiazole carried out in dry ethanol
under reflux. It was observed that 1b–m did not react
with 2-aminothiazole at low temperature (lower than
55°C) and at high temperature (e.g. �60°C) only the
bi-heterocycles 3b–m were obtained. However, this
method did not allow one to obtain the compound 3a,
but in this reaction the intermediate 2a was easily
isolated.

Unless otherwise indicated all common reagents and
solvents were used as obtained from commercial suppli-
ers without further purification. All melting points were
determined on a Reichert Thermovar apparatus and are
uncorrected. 1H and 13C NMR spectra were acquired
on a Bruker DPX 200 spectrometer (1H at 200.13 MHz
and 13C at 50.32 MHz), 5 mm sample tubes, 298 K,
digital resolution ±0.01 ppm, in chloroform-d1 for 1d,
1f–h, 2a, 3b–m using TMS as internal reference. Mass
spectra were registered in a HP 6890 GC connected to
a HP 5973 MSD and interfaced by a Pentium PC. The
GC was equipped with a split-splitless injector,
autosampler, cross-linked HP-5 capillary column (30 m,
0.32 mm of internal diameter), and helium was used as
the carrier gas. The CHN elemental analyses were
performed on a Perkin–Elmer 2400 CHN elemental
analyzer (São Paulo University, USP/Brazil).
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