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The cycloaddition of the ethoxycarbonyH

itrile N-arylimides 2 to benzylid: i 3
the cycloaddiion of 2 to benzoylscetone afforded 4acetyls and

S-acetyl- and ?d-acawbd?vvdropyrozo&és. but
&b it la; some pyrazolopyrid 7-0ne and py

yipyia,

Py derivatives were also synthesized.

The cyclosddition of the nitrile imide 2 t0 2, funsaturated
ketones i regioselective and yields S-acyl- (o1 Searop-)
&-anyl-45-dihydro-1H-pyrazole  denvatives” Tewan and
Pasihar have claimed that the cycloaddition of the nitrite
imide 2c to chalcane affords exclusively the corresponding
3-benzoyl-E-(p-bromophenyl)-3-ethoxycarbonyl-S-phenyl-
45-ditydro-1H-pyrazole 3¢. Shawali and co-workers’ have
found that the sbove reaction gives & mixture of two
regioisomers. viz 3¢ and d¢. Also, they claimed that the

loaddition of beazyhd tone 10 the nitrile imide 2b
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gave one of the two possible regioisomers 4b, These diffesent
Tesults’™ prompied us o reinvestigate the reactions of the
avcloaddition of the nitrile imides 2 with benzylideneacetone
and chalcone. Accordingly, we now report the eycloaddition
of the nitrile imides 2a—c and 13 10 conjugate bases of active
methyiene compounds (scetyi- and benzoylacetone} as 4
means of aseertaining the regiostructures of the diiydro-
pyrazoles 3 and 4 and the prrazoles 5, 6 11, 14 and 15
through the synthesis of some new dervatives of pyrazolo:
pyridazinones and pyrazolopyridazines.

The cycloaddition of the ethoxycarh formonitrile
Nearylimides 2. gencrated in site by treatment of the corre-
sponding C-eshoxyearbonyl-N-anylformohydrazonoyl chloride
1 with triethylamine, with each of chalcone aad bennyl-
idencacetone were carried out 1n refluxing benzenc of
chlovoform. The resulis show that the reactions studied are
regioselective, yielding wo possible regicasomers, . the
Shenzoyl-S-phénvidinydropyrazole 3c and its S-benzoyl-
S.phenyl isomer dc, and the Jaryl-dacetyl-S-phenyl-
dihydropyrarole 3a.b and it 1-aryl-5-acetyl-d-phenyl isomer
dab, respecively (Scheme 1) In cach case, the twe
eycloadducts were separated by column chromasography.

In contrast, cycloaddition of the nitrile mmides 2a-¢ with
the sodium salt’ of benzoylaceione afforded in ¢ach cose 3
mivture of the two pyrezoles Sa=c and 6a~c which were
separated by preparative chromatography. The pytazole §a
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was also obtained from the dikwdrogenation of 3a by
2.3-dichloro-5.6-dicyano- t d-benzoquinone  (DDQ) a8 de-
hydrogenation agent. The stracture of the cycloadduct 3 was
substantiated | funha by 1 the fact that treaiment of 3a with
razine thanol afforded the pyra-
ogu.d”:dumd-om derivative 7, However, simifar
treatment of da gave the hydrazsde 8. Oxidation of T with
2,3-dichloron$,6-dicyano-1 Abenzoqui (DDQ) afforded
the pyynoaois,d-d]pyndwn-‘?-ooe “derivative 9a, which was
ako obmmd from the reaction of the pyrazolo Sa with
hydrate, Similarly, reaction of the pyrazole 6 wath
e hydrate afforded the pyrazolel3 d-djpyridazine
7-one derivative 10 (Scheme 1), It is known™ that the cyclo-
sddition of 1,3-dipolar nitrils imides t0 the enel form leads to
regiospecific 4-aroyl- (ar d-acenyle) pyrazoles. However, in
our case the formation of the two rchouomcrs £ and 6
formed from the reaction of 2 with benzoylac can be
explained on the basis that two different enols are fosmed
during the reaction, These results support the possible
mechanism reported in the literature.” Both of the regio-
isomers § and 6 obtained above suggest that the carbanion,
acting as & base, reacts with 110 form a nitrile imide dipole 2,
‘The latter then adds 10 the two possible enols of the
benzaylacetone 1o give the two regiolsomers 5 and 6 ufter
subsequent Joss of water,

Neverthetess, the cycloaddition of the nitrile imides 20-¢
to the sedivm salt of acetylacetone produced in cach case
only one isomer. 2 d-acetyl-3-cthoxycarbonyl-5-methyl-
baryipyrazole 1la-c, because in this case, there is no
possible formation of different endls. Further evidence for
the structure of the regi 11a was obtained by i
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ayloaddition of the C-amyl N ;rhcnyl nitrile imide 13 10 the
sodiuem salts of acetyl, and vl yielded, in
cach case, one regioisomer, viz the 4-acetyls Somﬂhy!- 13 and
4-aceryl-3-phenyl-pyrazole 1S, respectively, Treatment of the
prrozoles 14 and 15 with hydrazine bydrate 1 refluxing
cthano!  yiekled the prrazotoprridazines 16 and 17,
respectively (Scheme 2),

Teshniques used- NMR ('H and “'C}, IR, mass specteametry
Refetences: 11
Table 12 IR and 'H{""C} NMR dats for 3 5-ghydre-1H-putazoler

Table 2. Physkal
dihydropyrazokes
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The above method was used to
pyrazoloprridazine decivatives 16 and 17, as foliows, The

synthesize some new-
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