
A novel and simple protocol: the direct amination of 4,5-
dichloropyridazinones can be carried out in hydrazine hydrate
under mild conditions.  4-Chloro-5-hydrazinopyridazin-3-ones
serves as a key intermediate in this reduction.

It is known that hydrazine hydrate is a reducing agent
which can reduce aldehydes and ketones to hydrocarbon requir-
ing relatively harsh conditions,1 aromatic nitro compounds to
aromatic amines2 and alkyl halides to corresponding alkanes in
the presence of metal catalyst, respectively.2,3 In this communi-
cation, we like to report a novel and efficient synthesis of 2-
(un)substituted-4-aminopyridazin-3-ones by reduction of 2-
(un)substituted-4,5-dichloropyridazin-3-ones under mild condi-
tions with hydrazine hydrate.  During the course of our studies
on pyridrazinones, treatment of 2-tert-butyl-4-chloro-5-(ethoxy-
carbonylmethoxy)-3(2H)-pyridazin-3-one 1 with hydrazine
hydrate in ethanol under the conditions indicated in Scheme 1,
afforded an unexpected product 4b with good yield, whereas
the anticipated compound namely acetylhydrazine 2, was not
obtained.  This reaction is very unusual. Alazawe reported that
methoxy at 6-position of the pyridazinone can be replaced by
the hydrazino group.4 From this point, we assumed that the
first step of this reaction was the formation of intermediate 3b.

Aminopyridazinones have been shown to be useful inter-
mediates for the access to amino agricultural chemicals and
pharmaceutical products.  General methods lead to amino pyri-
dazinone involving Raney-Ni cleavage of the hydrazino pyri-
dazinone,5 the direct amination of the pyridazinones6–8 and the
substitution of chloropyridazinone with ammonia at enhanced
pressure, 9 but they were much different from the reaction we
metioned above.  On the other hand, the dechlorination of
chloropyridazinone should be performed in the presence of pal-
ladium on charcoal.8 To explore this somewhat unusual reac-
tion, we designed the following synthetic Scheme 2.  2-(Un)sub-
stituted-4,5-dichloropyridazin-3-ones 2a-c gave 2-(un)substitut-
ed-4-aminopyridazin-3-ones 4a-c when allowed to react with

hydrazine hydrate in ethanol under reflux 6–8 h.
From the literature, conversion of 2a, 2c into 3a, 3c was

accomplished efficiently5,10 when refluxed in ethanol with
hydrazine for short periods of time (1–2 h).  Following the
above procedures, reaction of 2b with hydrazine hydrate under
reflux for 1 h, monitoring the course of the reaction on TLC,
gave just a major product which was identified as 2-tert-butyl-
4-chloro-5-hydrazinopyridazin-3-one 3b.  Prolonged reaction
time (8 h), or further reaction of the crude product with fresh
hydrazine hydrate, gave complete conversion of 2b to 4b. The
similar products were observed in the reaction of 2a, 2c with
hydrazine in different reaction stage.  Those results confirmed
the assumption that 3a-c is an intermediate in the reaction of
2a-c with hydrazine hydrate.  The yields, reaction conditions,
substrates and products of 2 → 3, 3 → 4, 2 → 4 were listed on
Table 1.12,13

In order to explain the formation of 4a-c,14 we suggested
the following mechanism Scheme 3.  3b can be written as 5 and
undergo another hydrazine incorporation in exchange for Cl-4
to form 6.  This intermediate, in turn, may loose NH3 to form 7
and tautomerize to 8 which then further looses dinitrogen.  The
product 9 of this homolytic fragmentation would then be just a
tautomer of 4b.  Harsh conditions may probably not be needed
since carbons 3,4,5 constitute also a 1,3-dicarbonyl system and
C-5 is doubly activated. 
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The position of amino was identified on the basis of cou-
pling constants of the 1H NMR spectrum of 4a-c. The coupling
constant of 4a was in complete agreement with the literature
value for the 4-aminopyridazin-3-one ortho coupling constant,8

whereas the meta coupling constant of pyridazinone is small (J
= 3.0 Hz).11 The coupling constants of 4b, 4c were analogous
to that of 4a (J = 4.7 Hz).  Homonuclear (1H–1H) correlation
further confirmed the conclusions drawn from the 1H NMR,
and clearly showed the interaction within two ortho protons.
The determination of the position of amino should be helpful to
understand the mechanism of the reduction reaction.

The influence of polar solvents on the yield of the reduc-
tion reactions was also observed.  When we used benzene
instead of ethanol as the solvent, the yield of 4b reduced to
40%. Furthermore 4b was formed in only 20% yield by using
anhydrous hydrazine in anhydrous benzene.  Those results
showed that polar solvents are favourable to the reaction.

In conclusion, a novel and convenient route has been
developed.  Thus this method provides a simple, operationally
easy way for the preparation of these useful intermediates,
which are of potential importance in the pharmaceutical indus-
try and are not easily accessible by previous methods.  Studies
are underway to extend the reaction to other heterocycles, as
well as to study in detail the mechanistic features of the new
method.
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