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Hetarylpyrazoles III 1. 
Synthesis of Some 5-Azolylpyrazoles 2 
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Some 5-azolylpyrazoles were obtained by the nueleophilic displacement of 
5-ehloropyrazoles. 

( K eywords : ChloropyrazoIe ; N ucleophilie reactions) 

Hetarylpyrazole I I l 1. Synthese einiger 5- Azolylpyrazole ( Kurze M itteilung ) 

Es wurden einige 5-Azolylpyrazole fiber 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 l i terature a-a and some of these are reported to have antibacterial  
and antimicrobial  aetivityS. During the course of our work on the 
nucleophilic subst i tut ion of 5-halopyrazoles 2 we obtained some pyra-  
zoles linked to other azolcs and would like to report  the synthesis of 
these compounds. 

Results and Discussion 

5-Chloropyrazole can undergo nucleophilic substi tut ion but  we have 
found tha t  unless act ivated by other groups the replacement  needs 
vigorous conditions. However,  the presence of an electron-withdrawing 
group in position 4 facilitates the substi tut ion by  appropr ia te  nucleo- 
philes, and in dimethyl  sulfoxide solvent this substi tut ion may  take  
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p lace  even a t  room t e m p e r a t u r e  2. Thus  using azoles such as py razo le  
and  m e t h y l i m i d a z o l e  hav ing  a free N H  in d i m e t h y l  su l foxide  in the  
presence  of sod ium hydr ide ,  5 - c h l o r o - 3 - m e t h y l - 4 - n i t r o - l - p h e n y l p y r a -  
zole ( 1 ) g a v e  the  co r respond ing  5 - h e t a r y l p y r a z o l e s  (2) and  (4 ) r e spec -  
t i ve ly  in good yields.  Us ing  4 -n i t ro imidazo le  and  1,2,4-tr iazole the  
co r respond ing  compounds  (3) and  (5) were ob ta ined .  The  s t ruc tu re s  of 
these  azo ly lpyrazo les  were  conf i rmed  b y  e l emen ta l  ana lys is ,  in f ra red  
and  p r o t o n  magne t i c  resdnance  spec t r a  (Table  1). 

The  5-ehloro g roup  of  1 can also be r ep laced  b y  ni t r i le  6 and  the  5- 
c y a n o p y r a z o l e  thus  o b t a i n e d  on fu r the r  r eac t ion  wi th  sod ium azide  
gave  5 - ( 3 ' - m e t h y l - 4 ' - n i t r o - l ' - p h e n y l p y r a z o l - 5 ' - y l ) - t e t r a z o l e  (6). The  
r e p l a c e m e n t  of  the  chloro b y  the  azido group  and  subsequen t  t r e a t m e n t  
wi th  c y a n a c e t a m i d e  has  ear l ier  been r e p o r t e d  to give 1,2,3-tr iazole- 
s u b s t i t u t e d  py razo le  or t he  condensed  r ing sy s t em pyrazoloV3,4-e]-  
1 ,2 ,3 - t r i azo lo [1 ,5 -a ]pyr imid ine  s. 
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Experimental 
The proton magnetic resonance spectra (PMR) were obtained on a Hitachi 

Perkin-Ehner model R-20B spectrometer operating at 60Me/s (tetramethyl- 
silane as internal standard). The infrared (II~) absorption spectra were taken by 
the Perkin-Elmer model 727 speetrophotometer 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 9 and 5-cyano-3-methyl-4-nitro-l-phenylpyrazole 6 were 
obtained according to the reported methods. 

Arylation: An equimolar mixture (0.005mot) of an azole and 5-chloro-3- 
methyl-4-nitro-Lphenylpyrazole 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'- Met hyl-g'- nitro- l'-p henylpyrazol-5'- yl ) tetrazole (6) 

A mixture of 0.5 g of 5-eyano-3-methyl-4-nitro-l-phenylpyrazole6, 0.13 g of 
sodium azide and 0.12g of ammonium chloride in 7ml 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~o 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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