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Abstract: An effective 1,3-dipolar cycloaddition for the synthesis
of 1,3,5-trisubstituted 1,2,4-triazole derivatives was developed by
reacting oximes with hydrazonoyl hydrochlorides using triethyl-
amine as a base. The desired 1,3,5-trisubstituted 1,2,4-triazoles
were obtained in good yields and the reaction was applicable to al-
iphatic, cyclic aliphatic, aromatic and heterocyclic oxime sub-
strates.
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1,2,4-Triazole is an important class of heterocyclic com-
pounds responsible for the biological activity of many
pharmaceutically active compounds that show significant
antifungal,1–3 antiviral,4 anti-inflammatory,5 antiasthmat-
ic,6 antiproliferative,7,8 hypotonic activities,9 antibacterial,
and antihelmintic activities.10 Some molecules based on
triazole moiety also act as potent agonist or antagonist re-
ceptor ligands,11,1,2 and the more selective alkylating
agents for the anticancer drugs.13 Recently, they were de-
veloped as mimics14,15 or isosteres16 of the amide bond in
attempts to increase bioavailability of the parent bioactive
molecules.17 Furthermore, triazole-based agonists or an-
tagonists targeting different receptors were described,18,19

especially construction molecules based on the 1,3,5-tri-
substituted 1,2,4-triazole scaffold.20–24

The conventional method for the preparation of triazole
rings contains a dehydrative condensation followed by the
cyclization of an acylamidrazone intermediate in two
steps.22 In the dehydrative condensation, a thermal fusion
was performed between a hydrazide and a nitrile, or an ac-

tivated nitrile such as an imidate (Pinner reaction) or a
thioamide (Pellizzari reaction) to form an acylamidrazone
intermediate.25 The subsequent cyclization of the acyl-
amidrazone intermediate was carried out at a high temper-
ature.25 The typical procedure often involves high reaction
temperature and long reaction time but gives the product
in low yield.26

Different approaches have been reported by using ami-
dines to replace the nitriles. However, only acetamidine
and benzamidine substrates were able to achieve good
yields.27 In this paper, we made use of the nitrilimine
cycloaddition28 for the synthesis of 1,3,5-trisubstituted
1,2,4-triazole derivatives by reacting oximes with hydra-
zonoyl hydrochlorides in the presence of triethylamine as
a base. The newly developed method is applicable to ali-
phatic, cyclic aliphatic, aromatic and heterocyclic oximes
to provide target compounds in good yields.

Most of the oxime hydrochlorides 1–10 were prepared29

by reacting the corresponding aldehydes with hydroxyl-
amine hydrochloride, expect for the commercially avail-
able acetaloxime 1 and benzaloxime 7. It was well
established that in situ generation of nitrilimines from hy-
drazonoyl chlorides occurred under homogeneous condi-
tions upon base treatment, as hydrazonoyl chlorides were
often used as precursors for nitrilimines in 1,3-dipolar cy-
cloaddition.28,30 Compounds 11–18 were synthesized by
the treatment of various anilines with NaNO2–HCl,31 and
the resulting diazonium salts were reacted with methyl 2-
chloroacetoacetate to give the hydrazonoyl chlorides 11–
18.30
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