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The reac t ion  of b e n z o - 2 , 1 , 3 - t h i a d i a z o l e  wi th  hyd roxy lamine  sulfate  

in concentrated sulfuric acid at 150 ~ C for 1--10 hr has been studied. 
It has been shown that under these conditions mixtures of different 
amounts of 4- and 5-aminobenzo-2,1,3-thiadiazoles are formed. 

A c c o r d i n g  to the l i t e r a t u r e  [2-6] ,  the  a m i n o  g r o u p  
can  be  i n t r o d u c e d  d i r e c t l y  in to  a r o m a t i c  o r  h e t e r o -  

c y c l i c  c o m p o u n d s  by the  a c t i o n  on the l a t t e r  of a l k a l i -  
m e t a l  a m i d e s  o r  h y d r o x y l a m i n e .  In  an  a l k a l i n e  m e -  
d i u m ,  h y d r o x y l a m i n e  r e a d i l y  r e a c t s  u n d e r  the u s u a l  

c o n d i t i o n s  wi th  1 , 3 - d i n i t r o -  and 1 , 3 , 5 - t r i n i t r o b e n z e n e s  

[6] and wi th  a -  and ~ - n i t r o n a p h t h a l e n e s  [7, 8] wi th  the  
f o r m a t i o n  of the  c o r r e s p o n d i n g  a m i n o n i t r o  d e r i v a t i v e s  

in h igh  y i e l d .  T h i s  r e a c t i o n  t a k e s  p l a c e  r e a d i l y  wi th  
the  i s o m e r i c  4 -  and 5 - n i t r o b e n z o - 2 ,  1 , 3 - t h i a -  and 
- s e l e n a d i a z o l e s  and t h e i r  m e t h y l - s u b s t i t u t e d  d e r i v a -  
t i v e s  [9, 10]. 

G r a e b e  and G a u b e r t  [11, 12] h a v e  e s t a b l i s h e d  tha t  
t he  a c t i o n  of  h y d r o x y l a m i n e  h y d r o e h l o r i d e  on  b e n z e n e ,  

t o luene ,  o- ,  m - ,  and p - x y i e n e s ,  m e s i t y l e n e ,  and 
n a p h t h a l e n e  in the p r e s e n c e  of a n h y d r o u s  a l u m i n u m  

c h l o r i d e  e a n g i v e  l o w y i e I d s  of the  c o r r e s p o n d i n g  a m i n o  
d e r i v a t i v e s .  T u r s k i i  [ 13, 14] p r o p o s e d  to c a r r y  out  the  

a m i n a t i o n  of a r o m a t i c  c o m p o u n d s  wi th  h y d r o x y l a m i n e  
in c o n c e n t r a t e d  s u l f u r i c  a c id .  I n  th i s  way  the  c o r r e -  

spond ing  a m i n o  d e r i v a t i v e s  a r e  o b t a i n e d  in h igh  y i e l d s .  
J a p a n e s e  w o r k e r s  [ 15 -17 ]  h a v e  s t u d i e d  the r e a c t i o n  

of h y d r o x y l a m i n e  s a l t s  wi th  a r o m a t i c  c o m p o u n d s  in 
c o n c e n t r a t e d  s u l f u r i c  a c i d  o r  in the p r e s e n c e  of a n h y -  

d r o u s  a l u m i n u m  c h l o r i d e .  K o v a c i c  and B e n n e t t  [18] 
h a v e  s t u d i e d  the  a m i n a t i o n  of a r o m a t i c  c o m p o u n d s  wi th  

h y d r o x y l a m i n e  O - s u l f o n i c  a c i d  in the  p r e s e n c e  of a n -  
h y d r o u s  a l u m i n u m  c h l o r i d e .  

T h e  p r e s e n t  p a p e r  g i v e s  the  r e s u l t s  of a s tudy  of 
the  b e h a v i o r  of b e n z o - 2 , 1 , 3 - t h i a d i a z o l e  (I) u n d e r  the  
c o n d i t i o n s  of T u r s k i i ' s  r e a c t i o n .  

T h e  a m i n a t i o n  of c o m p o u n d  I was  c a r r i e d  out wi th  
h y d r o x y l a m i n e  s u l f a t e  in c o n c e n t r a t e d  s u l f u r i c  a c i d  at  

150 ~ C, and the f o r m a t i o n  of the i s o m e r i c  4 - a m i n o -  

(II) and 5 - a m i n o b e n z o - 2 ,  1 , 3 - t h i a d i a z o l e s  (III) was  ob-  
s e r v e d .  
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*For part LII, see [i]o 

T h e  y i e l d  of the  f ina l  p r o d u c t s  d e p e n d s  on the  t i m e  
f o r  w h i c h  the  r e a c t i o n  is  c a r r i e d  out, and i n c r e a s e s  
wi th  t i m e  ( s e e  t ab l e ) .  

A m i n a t i o n  of B e n z o - 2 ,  

1 , 3 - t h i a d i a z o l e  

Duration of the Total yield of the 
experiment, amines I I  a n d  lII, 

hours g and % 

1 

2 
3 
4 
5 
6 
7 
8 
9 

10 

0.02 (1.32) 
0.02 (1.32) 
0.04 (2.64) 
0.04 (2.64) 
0.04 (2.64) 
0.06 (3.96) 
0.I0 (6.60) 
016 (10.56) 
018 (I1.88) 
0.20 (1320) 

T h e  f o r m a t i o n  of a p p r o x i m a t e l y  e q u a l  a m o u n t s  of 
the  i s o m e r s  I I  and III s h o w s  the s i m i l a r  a c t i v i t i e s ,  

u n d e r  the  p a r t i c u l a r  e x p e r i m e n t a l  cond i t i ons ,  of po -  

s i t i o n s  4 and  5. N e v e r t h e l e s s ,  p o s i t i o n  4 is  m o r e  a c t i v e  

than  p o s i t i o n  5 in  e l e c t r o p h i I i c  s u b s t i t u t i o n  r e a c t i o n s .  

T h e s e  r e s u l t s  m a y  s e r v e  as  a n - i n d i c a t i o n  than  the  p r o -  

t e s s  p r o b a b l y  t a k e s  p l a c e  by a r a d i c a l  m e c h a n i s m .  

E X P E R I M E N T A L  

The i n i t i a l  b e n z o - 2 , 1 , 3 - t h i a d i a z o l e  and 4-  and 5 - a m i n o b e n z o -  

2 , 1 , 3 - t h i ad i azo l e s  were ob ta ined  as descr ibed in the l i t e ra tu re  [19,20],  

and [21], r e spec t ive ly .  

Amination. A mixture of 1.36 g (0.01 mole) of I, 4.1 g (0.05 mole) 
of hydroxylamine sulfate (NH~OH �9 0.g HzSO~) , and 10 ml of concen- 
trated sulfuric acid (d 1.838) was heated at 150 ~ C for a predeter- 
mined time (see table). After cooling, the reaction mixture was poured 
onto ice and the precipitate that deposited was filtered off, washed 
with water, and dried (residue Ay'. The filtrate was made alkaline in 
the cold with 30% caustic soda solution and extracted with chloroform. 
The chloroform layer was separated off and dried with anhydrous so- 
dium sulfate; the solvent was distilled off and the residue B** was 
chromatographed in a column of alumina (250 x 18 ram) (solvent- 
benzene). The differently colored zones of the chromatogram (the 
lower yellow zone and the light yellow upper zone) were separated and 
extracted with acetone. The extracts were evaporated. The residues 
were identified from their melting points and mixed melting points 
with the au then t ic  amino  der iva t ives ,  and also by their  conversion into 
various acyl derivatives-4- and 8-acylaminobenzo-2,1.3-thiadiazoles. 

The lower zone yielded II, mp 68 ~ C and the upper zone III, 
mp I14~ ~ C. 

* R e s i d u e  A - u n c h a n g e d  s t a r t i n g  m a t e r i a l  ( s o m e t i m e s  
p a r t i a l l y  r e s i n i f i e d ) .  

* * R e s i d u e  B - a  m i x t u r e  of the  i s o m e r i c  a m i n e s  II and 
III. 
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4-Benzoylaminobenzo-2,1,8-thiadiazole. A mixture of 1.5 g of II, 
20 ml of water, and 2.4 g of benzoyl chloride was heated to a boil 
with stirring , cooled, and made alkaline with 10%0 caustic soda solu- 
tion the precipitate was filtered off and washed with water. Yield 

2.3 g (90%). Silvery plates, mp 123~ ~ C (from 50% propanol). 
Found, %: N 16.95; S 12.13. Calculated for CtaHgNaOS , %: N 16.47; 
S 12.55. 

5-Benzoylaminobenzo-2, I, S-thladiazole. This was obtained from 
III in a similar manner (see above). Yield 90%; mp 166~ ~ C 

(from 50%propanol). Found, %; N 16.82; S 12.12. Calculated for 
CIsH9NsOS , %0: N 16.47; S 12.55. 

4-(p-Toluenesulfonamldo)benzo-2, I, 8-thiadiazole. A mixture of 
1.5 g of II and 2 g of p-toluenesulfonyl chloride was heated at i00 ~ C 
until it solidified (~2 rain) and was cooled. The yield was quantita- 
tive. Silvery plates, mp 145~ ~ C (from propanol). Found, %: 
N 14.16; S 20.41. Calculated for CI~HItNsOzSz, %: N 18.77; S 20.98. 

5-(p-Toluenesulfon&mldo)benzo - 2,1,3-thiadiazole. Obtained 
from III in a similar manner (see above). The yield was quantitative. 
Mp 156~ ~ C (from 30% propanol). Found, %: N 14.41; S 20.46. 
Calculated for CI3HIINsO2S2, %: N 18.77; S 20.98. 
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