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Hetarylpyrazoles III.
Synthesis of Some 5-Azolylpyrazoles?
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Some J-azalylpyrazoles were obtained by the nucleophilic displacement of
5-chloropyrazoles.

( Keywords: Chloropyrazole; Nucleophilic reactions)

Hetarylpyrazole 1111, Synihese etniger 5-Azolylpyrazole ( Kurze Mitteilung )

Es wurden einige 5-Azolylpyrazole tiber nucleophile Substitution am 5-
Chloropyrazol synthetisiert.

Introduction

Some derivatives of pyrazole in which a pyrazole ring is linked to
another pyrazole ring or to another five membered ring are known in
the literature3—5 and some of these are reported to have antibacterial
and antimicrobial activity5. During the course of our work on the
nucleophilic substitution of 5-halopyrazoles? we obtained some pyra-
zoles linked to other azoles and would like to report the synthesis of
these compounds.

Results and Discussion

5-Chloropyrazole can undergo nucleophilic substitution but we have
found that unless activated by other groups the replacement needs
vigorous conditions. However, the presence of an electron-withdrawing
group in position 4 facilitates the substitution by appropriate nucleo-
philes, and in dimethyl sulfoxide solvent this substitution may take
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place even at room temperature?. Thus using azoles such as pyrazole
and methylimidazole having a free NH in dimethyl sulfoxide in the
presence of sodium hydride, 5-chloro-3-methyl-4-nitro-1-phenylpyra-
zole (1) gave the corresponding 5-hetarylpyrazoles (2) and (4) respec-
tively in good yields. Using 4-nitroimidazole and 1,2 4-triazole the
corresponding compounds (3) and (5) were obtained. The structures of
these azolylpyrazoles were confirmed by elemental analysis, infrared
and proton magnetic resonance spectra (Table 1).

The 5-chloro group of 1 can also be replaced by nitrileé and the 5-
cyanopyrazole thus obtained on further reaction with sodium azide
gave 5-(3'-methyl-4"-nitro-1'-phenylpyrazol-5'-yl)-tetrazole (6). The
replacement of the chloro by the azido group and subsequent treatment
with cyanacetamide has earlier been reported to give 1,2,3-triazole-
substituted pyrazole or the condensed ring system pyrazolo[3,4-e]-
1,2,3-triazolo[1,5-a]pyrimidines.
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Experimental

The proton magnetic resonance spectra (PMR) were obtained on a Hitachi
Perkin-Elmer model R-20B spectrometer operating at 60 Mc/s (tetramethyl-
silane as internal standard). The infrared (IR) absorption spectra were taken by
the Perkin-Elmer model 727 spectrophotometer and were measured in potas-
sium bromide disks. Melting points (mp) were determined with a Fisher-Johns
apparatus and are uncorrected. Elemental analyses were determined on a
Perkin-Elmer model 240.

4-Nitroimidazole® and 5-cyano-3-methyl-4-nitro-1-phenylpyrazole® were
obtained according to the reported methods.

Arylation: An equimolar mixture (0.005mol) of an azole and 5-chloro-3-
methyl-4-nitro-1-phenylpyrazole and sodium hydride (0.02mol) in 15ml of
dimethyl sulfoxide was stirred for 24h at room temperature. The reaction
mixture was diluted with ice-cold water and extracted with chloroform. The
residue obtained on evaporating the solvent was crystallized from an appro-
priate solvent to give the compounds 2-5 (Table 1).

5-(3'- Methyl-4'-nitro-1'-phenylpyrazol-§'-yl ) tetrazole (6)

A mixture of 0.5g of 5-cyano-3-methyl-4-nitro-1-phenylpyrazole, 0.13 g of
sodium azide and 0.12g of ammonium chloride in 7mi of N,N-dimethyl-
formamide was heated in an oil bath (120-130°) with stirring for a period of 10 h
and then at room temperature for further 24h. The reaction mixture was
diluted with ice-cold water, and acidified with 5% hydrochloric acid. The
precipitate was filtered off, washed, dried and crystallized from a mixture of
acetone and light petroleum (bp40-60°) to give 6.
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