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Results and Discussion 
 
The synthesis of the key intermediate 3 was described previously by Chornous et al.16 via the 
reaction of the pyrazole-4-carboxylic acid chloride 5 with methanol in the presence of an organic 
base followed by hydrazinolysis with hydrazine hydrate giving 3 in 75 % yield, m.p. 157-58 ºC. 
In our hands, a better yield (95%) of the hydrazide 3 could be obtained by hydrazinolysis of the 
pyrazole-4-carboxylic acid ethyl ester 2. A comparable yield (94%) of 3 was also obtained via an 
alternative activation of the carboxylic acid function of 1 using 1,1’-carbonyldiimidazole (CDI) 
in an inert solvent at room temperature, followed by hydrazinolysis of the imidazolyl 
intermediate 4 to afford the corresponding 1,3-diphenyl-1H-pyrazole-4-carbohydrazide 3 
(Scheme 1).  
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Scheme 1 
 
 The latter compound 3 was shown to be a key intermediate for the synthesis of several 
azoles. Thus, the interaction of 3 with carbon disulfide in boiling pyridine gave the 
corresponding oxadiazolinethione 8. The oxadiazolinone 7 was obtained by treatment of the 
hydrazide 3 with 1,1’-carbonyldiimidazole (CDI) in refluxing dioxane.  Another 1,3,4-
oxadiazole 9 could be prepared by reaction of 3 with triethyl orthoformate. The thione function 
of 8 could be alkylated using the bioactive alkylating agent 4-(2-chloroethyl)morpholine 
hydrochloride in boiling ethanol in the presence of fused sodium acetate giving the 
corresponding 4-{2-[5-(1,3-diphenyl-1H-pyrazol-4-yl)[1,3,4]oxadiazol-2-ylthio]ethyl}morpho 
line (11). When 3 was allowed to react with trimethyl orthoacetate, the product was not the 
expected methyl oxadiazole derivative 13a, it was identified as the hydrazone 10. This latter 
compound could be cyclized  in boiling pyridine to give 13a (Scheme 2).  
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Scheme 2 
 
 The interaction of 3 with acid chlorides (acetyl- or benzoyl chloride) in boiling dioxane did 
not afford the expected 5-methyl or 5-phenyl[1,3,4]oxadiazole derivatives 13a,b, however the N-
acetyl or N-phenyl carboxylic acid hydrazide 12a,b derivatives were shown to be the reaction 
products. The latter compounds 12a,b were subjected to cyclodehydration in boiling phosphorus 
oxychloride to give the corresponding oxadiazoles 13a,b. The reaction of 3 with chloroacetamide 
in N,N-dimethylformamide gave the triazinone 14 (Scheme 3). An attempt to prepare the 3-
substitued[1,3,4]oxadiazol-2-one 15 via cyclization of 12 using 1,1’-carbonyldiimidazole (CDI) 
in dry dioxane  was unsuccessful. 
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Scheme 3 

 
 Cyanoethylation of 3 through Michael addition reaction using neat acrylonitrile under 
reflux afforded N2-(2-cyanoethyl)-1,3-diphenyl-1H-pyrazole-4-carbo- hydrazide (16). Monge et 
al27 reported that the N2-(2-cyanoethyl)-N-methylindole–2-carbohydrazide I could be 
transformed into the oxadiazolone II and the oxadiazolethione III by the reaction with 
triphosgene and thiophosgene respectively.  
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 We have modified the reagents used in the above two reactions and carried out similar 
cyclization reactions on our cyanoethylhydrazide 16 using 1,1’-carbonyldiimidazole (CDI) and 
CS2 instead of triphosgene and thiophosgene respectively. Consequently, compound 17 could be 
obtained by a new unreported method via the treatment of 16 with CDI. Also, the treatment of 16 
with carbon disulfide in pyridine afforded the corresponding oxadiazolethione derivative 18 
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(Scheme 4). Both IR and 1H NMR spectra showed no signals corresponding to the NH groups 
thus confirming the structure of compounds 17 and 18. 
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Scheme 4 
 
 The reaction of 3 with phenyl isothiocyanate in boiling pyridine gave N1-(1,3-diphenyl-
1H-pyrazol-4-ylcarbonyl)-N4-phenylthiosemicarbazide (19). The latter compound 19 underwent 
two different cyclization reactions. Thus, when an ethanolic solution of 19 was treated with a 
KOH solution under reflux, the product was 1,2,4-triazole-3-thione 20. Treatment of 19 with 
cold concentrated H2SO4 resulted in dehydrocyclization giving the 2-phenylamino-1,3,4-
thiadiazole derivative 21 (Scheme 5). 
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Scheme 5 
 
 Alkylation of the triazolethione derivative 20 with some alkylating agents such as 4-(2-
chloroethyl)morpholine hydrochloride or 2-dimethyaminopropyl chloride hydrochloride in 
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boiling ethanol in the presence of fused sodium acetate gave the corresponding 4-{2-[5-(1,3-
diphenyl-1H-pyrazol-4-yl)-4-phenyl-4H[1,2,4]triazol-3-ylthio]ethyl}morpholine 22 and {3-[5-
(1,3-diphenyl-1H-pyrazol-4-yl)-4-phenyl-4H-[1,2,4]triazol-3-ylthio]propyl}dimethylamine 23 
respectively. 
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Scheme 6 
 
 The oxadiazolinone 7 or its thione analogue 8 when treated with hydrazine hydrate in 
boiling ethanol afforded the corresponding aminotriazolone 24 or the aminotriazolonethione 25 
respectively. 
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Scheme 7 
 
 Finally, the reaction of the hydrazide 3 with ethoxymethylenemalononitrile and/or ethyl 
(ethoxymethylene)cyanoacetate in boiling ethanol gave the corresponding 5-amino-4-substituted 
pyrazole derivatives 26a,b. The 5-amino-3-phenyl pyrazole derivative 27 could be isolated by 
the reaction of 3 with benzoylacetonitrile. In addition, the interaction of 3 with acetyl- or 
benzoylacetone in absolute ethanol afforded the corresponding pyrazole derivatives 28 and 29 
respectively.  
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