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Some 1-aroyl-4,4-dialkylsemicarbazides have been prepared by reacting aroyl- 
hydrazides with dimethyl- or diethyl-carbamoyl chloride. In boiling DMF they 
lose dimethylamine or diethylamine to give 5-aryl-l,3,4-oxadiazol-2(3H)-ones. 

( Keywords : 1-Aroyl-4,4-dialkylsemicarbazides ; Oxadiazolones ) 

Einige l-Aroyl~4,4-dialkylsemicarbazide und ihre Cye[isierung 
zu 5-Aryl~l,3,4-oxadiazol-2(3H)-onen (Kurze Mitteilung) 

Es wurden mittels Reaktion von Aroyl-hydraziden mit Dimethyl- oder 
Diethyl-carbamidsfiure-chlorid einige 1-Aroyl-4,4-dialkylsemicarbazide darge- 
stellt. Diese verlieren in kochendem DMF Dimethylamin bzw. Diethylamin und 
geben 5-Aryl- 1,3,4-oxadiazol-2(3H)-one. 

Dornow and Liipfert [1] cyclized 1-benzoylsemicarbazide by heating 
a solution in diphenyl to 230-240 °C for a few minutes. Recently [2] it 
was found that 1-o-aminophenyl-4,4-dimethylsemicarbazide is readily 
cyclized in boiling dimethylformamide and this cyclization appears to be 
general for 1-aroyl-4,4-dialkylsemicarbazides. Previous workers [3, 4] 
have prepared some 5-aryl and 5-heterocyclic derivatives of 1,3,4- 
oxadiazol-2(3H)-one from the acid hydrazide and dialkylcarbamoyl 
chloride in pyridine without isolation (except in one case) of the 
intermediate semicarbazide, but yields were generally poor. The following 
procedure has been found useful. 

The aroyl-hydrazine (0.03 mol) was dissolved in pyridine (15 c m  3) with gentle 
warming and then the dialkylcarbamoyl chloride (0.033 mol) added. After some 
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N - - N H  

R2NCOC1 r e f l u x ~ D M F A r ~ . o / ~ O  
ArCONHNH 2 ~ ArCONHNHCONR 2 

CsHsN EtzNH 

1 2 (R = Me) 4 
3 (R = Et) 

hours, conveniently overnight, water was added and the precipitated !-aroyl-4,4- 
dialkylsemicarbazide filtered off, washed with water and dried. The dried products 
2 or 3 were quite pure and could be cyclized without further purification. 
Analytical specimens were recrystallised from ethanol. Stempel [5] obtained 3 a by 
heating 4a  with diethylamine in a sealed tube. Samples of 3e and 31 were also 
made by Sternpers method. 

To accomplish cyclization to the oxadiazolone (4), the semicarbazide (2 or 3) 
was dissolved in dimethylformamide (5 to 10 parts) and heated under reflux for 
several hours till evolution of dialkylamine ceased. Addition of water afforded the 
5-aryl-l,3,4-oxadiazol-2(3H)-one which was recrystallised from ethanol or 
aqueous ethanol. Yields of 4 obtained from 2 or 3 were so similar that it is 
unnecessary to quote both (Table 1). 

Satisfactory analyses for C, H, and N were obtained for all novel compounds. 
Infra-red spectra of compounds 2 and 3 showed absorption around 1 640 cm -1, 
whereas the oxadiazolones (4) absorbed around l 780 cm-  i. The mass spectrum of 
4 a was similar to that in the literature [9]. For 2 a, 2 d, 2 h, 2 i, 3 a, and 3 g peaks 
were observed corresponding to M +, ArCO +, Ar +, and R2NCO +. 

Al though 5-(2-aminophenyl)- l ,3 ,4-oxadiazol-2(3H)-one readily rear- 
ranges to 3-amino-2,4(1H,3H)-quinazolinedione [2] when heated above 
its mel t ing point ,  no ana logous  r ea r rangement  of  4n  to 3 -amino-2H-  
1,3-benzoxazine-2,4(3H)-dione [10] was observed.  

The author thanks SERC for the mass spectra. 
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