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By the reaction of 5- amino-l, 2, 4-triazoles with benzoyl isothio-__ 
cyanate we have synthesized 5-amino-l-(benzoylaminothioformyl)- 
1, 2, 4-triazoles, which form 5-amino-l-(aminothioformyl)-l, 2, 4- 
triazoles on alkaline hydrolysis. 

Of t he  N - a m i n o t h i o f o r m y l  d e r i v a t i v e s  of 5 - a m i n o -  
1, 2 , 4 - t r i a z o l e s ,  on ly  s o m e  5 - a m i n o - N - ( a l k y l -  and 

a r y l a m i n o t h i o f o r m y l ) -  1 , 2 , 4 - t r i a z o l e s ,  o b t a i n e d  f r o m  
the  c o r r e s p o n d i n g  a m i n o t r i a z o l e s  and a lky l  and a r y l  
i s o t h i o c y a n a t e s ,  a r e  d e s c r i b e d  in  t he  l i t e r a t u r e  [1 ,2] .  
In o r d e r  to s y n t h e s i z e  5 - a m i n o - N - ( a m i n o t h i o f o r m y l ) -  
1, 2 , 4 - t r i a z o l e s  we  h a v e  s t u d i e d  the  r e a c t i o n  of the  
a m i n o t r i a z o l e s  wi th  b e n z o y l  i s o t h i o c y a n a t e ,  s i n c e  
a t t e m p t s  to ob t a in  t h e s e  c o m p o u n d s  by the  r e a c t i o n  of  
the  a m i n o t r i a z o l e s  wi th  p o t a s s i u m  t h i o c y a n a t e  in a n a -  
logy  wi th  the  s y n t h e s i s  of  5 - a m i n o ( 1 - a m i n o f o r m y l ) -  
1 , 2 , 4 - t r i a z o l e s  [3] w e r e  u n s u c c e s s f u l .  

T h e  r e a c t i o n  of  the  a m i n o t r i a z o l e s  w i th  b e n z o y l  
i s o t h i o c y a n a t e  f o r m s  5 - a m i n o -  1 - ( b e n z o y l a m i n o t h i o -  
f o r m y l ) - l ,  2 , 4 - t r i a z o l e s  (IIa,  b,  e) .  By ana logy  wi th  
r e a c t i o n s  of a m i n o t r i a z o l e s  w i th  s o m e  e l e c t r o p h i l i c  
r e a g e n t s  ~ the  r e a c t i o n s  wi th  KCNO and m e t h y l  i s o -  
c y a n a t e  [3] and a c y l a t i o n  and a l k y l a t i o n  [4]-- we  a s -  
s u m e d  tha t  the  b e n z o y l a m i n o t h i o f o r m y l  g r o u p  w a s  
l o c a t e d  on the  f i r s t  n i t r o g e n  a t o m  of t h e  t r i a z o l e  r i n g .  
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The  r e a c t i o n s  of  a ,  b,  and c wi th  b e n z o y l  i s o -  
t h i o e y a n a t e  w e r e  c a r r i e d  out  in a m i x t u r e  of  anhy -  
d r o u s  a c e t o n e  and d i m e t h y l f o r m a m i d e ,  s i n c e  in t he  

p r e s e n c e  of w a t e r  b e n z o y l  i s o t h i o c y a n a t e  u n d e r g o e s  
h y d r o l y s i s  [5] and 5 - a m i n o - l - b e n z o y l - 1 ,  2 , 4 - t r i a z o l e s  
a r e  f o r m e d  as  b y - p r o d u c t s ,  wh ich  l o w e r s  the  y i e l d  of 
the  m a i n  r e a c t i o n .  

On b e i n g  b o i l e d  w i t h  10% a lka l i ,  c o m p o u n d s  I Ia ,  
b,  and e a r e  r e a d i l y  h y d r o l y z e d ,  f o r m i n g  the  c o r r e -  
spond ing  a m i n o t h i o f o r m y l  d e r i v a t i v e s  I I Ia ,  b,  and e 
and b e n z o i c  ac id .  C o m p o u n d s  I Ia ,  b, and e and I l i a ,  
b,  and c a r e  c r y s t a l l i n e  s u b s t a n c e s ;  I Ia ,  b,  and c and 
IIIe  a r e  i n s o l u b l e  in  w a t e r ,  w h i l e  IIIa  and b a r e  s o l u -  
b le  in w a t e r .  C o m p o u n d s  IIa  and b and IIIa ,  b, and e 
d e c o m p o s e  at t he  m e l t i n g  po in t ,  w h i c h  e x c l u d e s  the  
p o s s i b i l i t y  of o b t a i n i n g  the  c o r r e s p o n d i n g  t r i a z o l y l t h i -  
o u r e a  d e r i v a t i v e s  by  t h e r m a l  i s o m e r i z a t i o n .  The  t r i a -  
z o l y l t h i o u r e a s  w e r e  not  f o r m e d ,  e i t h e r ,  when  IIa ,  b,  

and c w e r e  b o i l e d  in p r o p a n o l  and p e n t a n o l  - in c o n t r a s t  to 

5 -  a m i n o -  N-  ( a lky l -  o r  a r y l  a m i n o t h i o f o r m y l ) -  1, 2, 4 -  
t r i a z o l e s  wh ich  f o r m  N - ( a l k y l  o r  a r y l ) - N ' - ( 1 , 2 , 4 -  

t r i a z o l - 5 - y l ) t h i o u r e a s  u n d e r  s i m i l a r  c o n d i t i o n s  [6]. 
When  II Ia  w a s  b o i l e d  in p e n t a n o l ,  5-  a m i n o -  1-  (pen-  

t y l o x y t h i o f o r m y l ) - l ,  2 , 4 - t r i a z o l e  (IV) was  f o r m e d .  
C o m p o u n d s  IIIb and e u n d e r w e n t  no c h a n g e  u n d e r  s i m i -  
l a r  c o n d i t i o n s .  

EXPERIMENTAL 

5-Amino-l-(benzoylaminothioformyl)-l,2,4-triazoles (IIa, b, c). 
A solution of benzoyl isothiocyanate in acetone prepared from 10 g 
of ammonium thiocyanate and 10 ml of benzoyl chloride by the 
method described in [7] was added to a solution of the appropriate 
aminotriazole (0.075 mole) in the minimum amount of anhydrous 
dimethylformamide (20-40 ml). The solution was boiled in the water 
bath for 2 hr, the acetone was distilled off in vacuum, and the residue 
was poured into 500 ml of water. IIa, b, c deposited. In the case of 
Ib, even during boiling compound IIb crystallized out; after the boil- 
ing process this was filtered off and the filtrate was treated as des- 
cribed above. The physical constants and analytical data of the com- 
pounds IIa, b, and c synthesized are given in Table 1. 

l 5-Amino-l-(aminothioformyD-1, 2, 4-triazoles (Ilia, b e e). These 
were obtained by boiling IIa, b t c, respectively, in 10% caustic soda 
solution for 5 rain. After cooling, the solution was acidified with con- 
centrated HC1 to pH ~2. Mixtures of IIIa, b, and c with benzoic acid 
were obtained, and the latter was eliminated by washing the dry pro- 

T a b l e  1 

5 - A m i n o - I -  ( b e n z o y l a m i n o t h i o f o r m y l ) -  1 , 2 , 4 - t r i a z o l e s  

Com- 
pound  

lla 

lib 

llc 

S o l v e n t  for  crystal- 
l iza t ion 

Water -e thano l  

Dimethy l fo rmamide-wate r  

Dimethyl for  mamide-water  

o Empir ical  
Mp, C formula  

176 Cj0HsNsOS 
(Decomp.)  

202 CnHnNsOS 
(Decomp.)  

197 C~sHIaNsOS 

48.57 

50.15 

59.92 

Found, % 

H N 

3.72 28.67 

4.12 26.52 

4,07 21.67 

12.86 

12.08 

9.56 

48.57 

50.56 

59.42 

Calculated,  % 

It N 

3.67 28.32 

424 26.80 

4.05 21.65 

12.96 

12.27 

9.91 

Yield, % 

42 

45 

37 
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Table 2 

5- Amino- 1- (aminothioformyl)- 1 ,2 ,4- t r iazo les  

547 

Corn- . Solvent for crystal- 
pound lization 

I l ia  

I l lb  

l l le  

Water 

Water 

Dimethylformamide-water 

o 
Mp, C 

230 
(Deeomp.) 

236 
(Decomp.) 

244 
(Decomp.) 

Empirical 
formula 

CaHsNsS 

C4H7NsS 

C9HgNsS 

25.92 

30.73 

48.73 

Found, % 

H N 

3.62 48.71 

4.36 43,71 

4.10 31.92 

22.87 

20.47 

15.04 

25.16 

30.56 

49.29 

Calculated, % 

II N 

352 48,91 

4.48 44.55 

4.14 31.94 

22.39 

20.39 

14.62 

Yield, % 

87 

89 

91 

duct with ether. The physical constants and analyt ical  data are given 

in Table 2. 
5-Amino- l - (penty loxyth ioformyl) - l ,  2, 4- t r iazole  (IV). A mix-  

ture of 0.45 g of IIIa in 15 ml  of pentanol was boiled for 2 hr. After 

cooling, 0.3 g (44%) of IV crystallized out. Mp 170 ~ C (from a mix-  

tttre of water and ethanol). Found, %: C 44.59; H 6.24; N 26.10; S 

15.00. Calculated for CsH14N408 , %: C 44.83; H 6.58; N 26.14; S 
14.93. 
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