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Regioselective synthesis of novel 4-aryl-2-ethylthio-7-methyl
pyrazolo[1,5-a]-[1,3,5]-triazines
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Abstract—Pyrazolo[1,5-a]-[1,3,5]-triazines 6a–d were obtained by an efficient one-step reaction from S,S-diethyl aroyliminodithio-
carbonates 4a–d and 5-amino-3-methylpyrazole 5 or by an alternative two-step reaction from 5 and aroyl isothiocyanates 8a–d to
give initially the thiourea derivatives 9a–d, which after S-ethylation and cyclization afforded compounds 6a–d. The intermediate 7a
isolated from reaction between 4a and 5 permitted us to establish the orientation.
� 2006 Elsevier Ltd. All rights reserved.
1. Introduction

Derivatives of the ring system pyrazolo[1,5-a]-[1,3,5]-tri-
azine are of great interest as purine analogues.1,2 Addi-
tionally, these compounds are active agents to inhibit
bronchial inflammation (1, Fig. 1)1d and are useful in
the treatment and prevention of central nervous system
disorders,1e such as psychosis, schizophrenia, depres-
sions, memory disorders, Parkinson’s disease, Alzhei-
mer’s disease and Huntington’s chorea (2, Fig. 1).
Other pyrazolotriazines have been used in the treatment
of metabolic and peripheral disorders1f and recently,
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Figure 1.
compound 3 (Fig. 1) was reported as a powerful Corti-
cotrophin Releasing Factor type 1 (CFR1) receptor
antagonist.1g CFR1 plays an important role in modulat-
ing the endocrinal, autonomic, behavioural and immune
responses to stress.1h

The most common strategy for preparing pyrazolo[1,5-a]-
[1,3,5]-triazines is the reaction between 5-aminopyraz-
oles and an appropriate biselectrophilic reagent.1c,2

S,S-Dialkyl aroyliminodithiocarbonates3 and aroyl
isothiocyanates3a,4 are good bielectrophiles that have
been widely used in the synthesis of many heterocyclic
compounds, such as monocyclic 1,3,5-triazines,3c,4c by
reaction with amidines or guanidines. To the best of
our knowledge, their use have not been reported for
the preparation of pyrazolo[1,5-a]-[1,3,5]-triazines. We
describe here the interaction of S,S-diethyl aroylimino-
dithiocarbonates 4a–d and aroyl isothiocyanates 8a–d
with 5-amino-3-methylpyrazole 5 as an efficient and
versatile method to obtain novel 4-aryl-2-ethylthio-7-
methylpyrazolo[1,5-a]-[1,3,5]-triazines 6a–d, interesting
compounds in view of their potential biological
activity.1,2,5
2. Results and discussion

We have devised an efficient one-step procedure for the
synthesis of new pyrazolo[1,5-a]-[1,3,5]-triazines 6a–d,6
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from S,S-diethyl aroyliminodithiocarbonates3 4a–d and
5-aminopyrazole 5. Thus, equimolar amounts of 4a–d
and 5 were refluxed in dimethylformamide (DMF) to
give compounds 6a–d in a short time and with good
yields (Scheme 1).

The regioselectivity and the mechanism path of reaction
between 4 and 5 were established after isolation of inter-
mediate 7a,7 which was prepared by reaction between 4a
and 5 in DMF at room temperature for 24 h. Com-
pound 7a was refluxed in DMF for 1 h to yield the
expected compound 6a (Scheme 1).

Hence, the formation of 6a is assumed to proceed
through an initial addition–elimination: first, the C@N
double bond of compound 4a suffers an addition from
exocyclic nitrogen at pyrazole 5, which after subsequent
ethanethiol elimination, affords the adduct 7a, which
after further intramolecular cyclocondensation between
endocyclic NH and carbonyl group, leads to pyrazolo-
triazine 6a.

In order to provide further evidence to support the above
assumption, we have devised an alternate two-step reac-
tion to prepare compounds 6a–d. In the first step, 5-
aminopyrazole 5 and aroyl isothiocyanates3a,4 8a–d were
refluxed in acetonitrile for 2 h to give thiourea derivatives
9a–d8 (Scheme 1). In the second step, compounds 9a–d
were treated with ethyl bromide in the presence of
sodium hydride in DMF at room temperature for 1 h to
render the intermediate isothiourea 7a–d, which although
was impossible to isolate; their formation was confirmed
by other means, as described below. So, we skipped this
latter step to obtain 6, and so proved our previous
assumption. To confirm the formation of intermediate
7a–d, we repeated the S-ethylation reaction and, when
TLC monitoring indicated the formation of compounds
7a–d, the reaction mixture was refluxed for 0.5–1.5 h
yielding the desired compounds 6a–d6 (Scheme 1).

The structures of all new compounds were established
by spectroscopic methods (IR, NMR 1H and 13C), mass
spectrometry. Additionally, the isolation of single crys-
tals of compounds 6b and 6d allowed us to corroborate
unambiguously the proposed structure by X-ray diffrac-
tion analysis.9
3. Conclusion

The two reported routes are simple and practical meth-
ods for the preparation of novel 4-aryl-2-ethylthio-7-
methylpyrazolo[1,5-a]-[1,3,5]-triazines in a short reac-
tion time and with good yields, under mild conditions.
Our findings are an important contribution to confirm
the selectivity and the mechanism of this kind of
reactions.
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