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Synthesis of 3-carbamoyl-l,2,4-triazoles 
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3-Carbamoyl-l,2,4-/riazoles were synthesized by the reaction of monothiooxamides with 
acid hydrazides. 
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3 - C a r b a m o y l - l , 2 , 4 - t r i a z o l e s  (1) are of  cons iderab le  
interest  as herb ic ides  1,2 and  an t iconvulsan t s .  3 

The  known  4 m e t h o d  for the synthesis  o f  such c o m -  
pounds  is based on  the  cyc l iza t ion  of  amid razones  (2) in 
the  p r e s e n c e  o f  acid ch lo r ides .  T he  c o r r e s p o n d i n g  
a m i d r a z o n e s  are prepared  f rom m o n o t h i o o x a m i d e s  (3) 
and  hydraz ine  ( S c h e m e  1). 

Scheme 1 

H O H O O 

S R 2 R 2 
H2N ~N 

3 2 
R O 

/ 

We showed tha t  3 - c a r b a m o y l - l , 2 , 4 - t r i a z o l e s  ( l a - - e )  
can  be ob t a ined  by the  reac t ion  o f  N( O)-aryl- N( S)- 
(he t ) a ry l th iooxamides  with ac id  hydrazides  ( 'Scheme 2) 
in 70 - -90% yield. 
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The s t ructures  o f  the c o m p o u n d s  synthesized were 
conf i rmed  by da ta  f rom l H N M R spec t roscopy and  mass  
spect rometry .  

Thus,  we proposed a o n e - s t e p  m e t h o d  for the syn the -  
sis o f  3 - c a r b a m o y l - l , 2 , 4 - t r i a z o l e s  f rom m o n o t h i o -  
oxamides.  

Experimental 

IR spectra were recorded on a Specord IR-80 spectropho- 
tometer (KBr). ~H NMR spectra were recorded on Bruker 
WM-200 (200 MHz) and Bruker WM-250 instruments  
(250 MHz) in DMSO-d 6 with reference to HMDS. Ma~ 
spectra were recorded on a Varian MAT CH-6 instrument 
(direct inlet into the ion source, ionization energy 70 eV, 
accelerating voltage 1.75 kV). Melting points were measured on 
a Boetius hot stage and are uncorrected, All reaction mixtures 
were analyzed and the purity of the products isolated was 
checked by TLC on Silufol UV-254 plates in the EtOAc-- 
hexane system (I : I, v/v). 

The starting monothiooxamides 3a--e were prepared ac- 
cording to the known procedure. 5 

4,5-Diphenyl-4H- 1,2,4-triazole-3-carboxanilide ( la) .  A so- 
lution of monothiooxamide 3a (0.15 g, 0.6 retool) and 
benzohydrazide (0.23 g, 1.7 retool) in l0 mL of pyridine was 
stirred at -20 ~ t'or 2 h and refluxed for 12 h. When the 
reaction was completed (TLC), the reaction mixture was poured 
into 50 mL of water. After 12 h, the precipitate that formed was 
filtered off and recrystallized from an ethanol--water mixture 
(I : I). Yield 0.18 g (90%). m.p. 147--150 ~ Found (%): 
C, 74.38; H, 4.87; N, 16.35. C21HI6N40. Calculated (%): 
C, 74.10: H, 4.74; N, 16.46. IH NMR, 6 :7 .10  (t, 2 H, 
H atom.); 7.15 (t, I H. H arom.): 7.30--7.40 (m, 4 H, 
H atom.); 7.60--7.70 (m, 4 H, H arom.): 7,85 (m, 2 H, 
H aromA; 8.10 (m, 2 H, H arom.); 11.50 (s, I H, NH). MS, 
re~z: 340 [M] § 

Compounds lh - -e  were obtained analogously. 
5- Phenyl-4- (2-pyridyl)-4 H- 1,2,4-triazole-3-earboxanilide 

( lb)  was synthesized from monothiooxamide 3b and benzo- 
hydrazide, yield 75%, m.p. 189--192 ~ Found (%): C, 70.58: 
H, 4.36; N, 20.79. C20HIsN50. Calculated (%): C, 70.37; 
H, 4.43: N, 20.52. 1H NMR, G: 7.10--7.20 (m, 2 H, H atom.): 
7.35--7,50 (m, 4 H, H atom.); 7.50--7.70 (m. 4 H, H atom.): 
7.80--8.00 (m, 2 H, H atom.): 8.15 (m, 2 H, H atom.); 11.25 
(s, I H, NH). MS, m/s. 341 [M]*. 
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5-(4-Nitrophenyl)-4-phenyl-4H- 1,2,4-triazole-3-carbox- 
anilide ( l e )  was obtained from monothiooxamide 3c 
and 4-nitrobenzohydrazide, yield 85%, m.p. 263--265 ~ 
Found (%): C, 65.58: H, 4.12; N, 18.10. C21H~sNsO 3. Calcu- 
lated (%): C, 65.45: H, 3.92: N, 18.17. ~H NMR. ~5:7.10 (m, 
2 H, H atom.); 7.35 (m, 2 H, H atom.); 7.50--7.80 (m, 8 H, 
H atom.); 8.15 (m, 2 H, H atom.); 10.35 (s, I H, NH). MS, 
re~z: 385 [MI "~. 

N-(4-Chlorophenyi)-5-(4-nitrophenyl)-4-phenyi-4H- 1,2,4- 
triazole-3-carboxamide (ld) was synthesized from mono- 
thiooxarnide 3d and 4-nitrobenzohydrazide, yield 88%, m.p. 
245--248 ~ Found (%): C, 60.12; H, 3.28; CI, 9.00; N, 16.74. 
C21HI4CIN503. Calculated (%): C, 60.08; H, 3.36; CI, 8.44; 
N, t6,68, tH NMR. 6:7.40 (m, 2 H, H atom.): 7.70 (m, 2 H, 
H atom.): 8.10 (m, 4 H, H atom.): 8.40 (m, 5 H, H atom.); 
I1.00 (s, I H, NH). MS, re~z: 419 [M] *. 

N-(3,4- Dichlorophenyl)-4,5-diphenyl-4H- 1,2,4-triazole-3- 
carboxamide (le)  was obtained from monothiooxamide 3e and 
benzohydrazide, yield 76%, m.p. 184--187 ~ Found (%): 
C. 61.56; H. 3.37: CI, 17.41; N, 13.61. C2EHI4CI2N40. Calcu- 
lated (%): C. 61.63: H, 3.45; CI, 17.32; N, 13.69. iH NMR, 

fi: 7.25--7.75 (m, 8 H, H atom.): 8.90 (m, 3 H, Harom.); 8.10 
(m, 2 H. H atom.): 8.20 (m, 4 H, H atom.); 10.60 (s, I H, 
NH). MS, re~z: 333 [M - Ph]*. 
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