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A ESTRACT 

A s i m p l e  one s t e p  s y n t h e s i s  i s  r e p o r t e d  f o r  s u b s t i t u t e d  4 ~ p . 4 1 -  benzo- 

t h i a z i n e s  i n v o l v i n g  t h e  c o n d e n s a t i o n  o f  5 - [ c h l o r o ,  bromo, methy l ,  

methoxy, e t h o x y ) - ,  4-methyl-  and 3 - ( c h l o r o  and methoxy)-2-amino- 

b e n z e n e t h i o l s  wi th  a c e t y l a e e t o n s / s t h y l  acmtoacstate/dibenzoylmsthana 

i n  DNSO. 

s t r u c t u r a l  s p e c i P i c i t y  r e s p o n s i b l e  f o r  t r a n q u i l i z i n g  a c t i v i t y  i n  

phenoth iaz ines l -5  i s  a180 p r e s e n t  i n  4 ~ [ 1 , 4 ] - b e n z o t h i a z i n e s  a n d  one c a n  

a n t i c i p a t s  t r a n q u i l i z i n g  a c t i v i t y  i n  b e n z o t h i a z i n e s  a l s o .  such  a  c l o s e  

s i m i l a r i t y  o f  s p e c i P i c  s t r u c t u r a l  r e q u i r e m e n t s  i n  p h e n o t h i a z i n e s  and 4~[1,4]-  

b e n z o t h i a z i n e s  h a v e  s t i m u l a t e d  our  i n t e r e s t  i n  t h e  s y n t h e s i s  of s u b s t i t u t e d  

4H[ l r4] -benzoth iaz ines .  U n s u b s t i t u t e d  4H[ l r4] -benzoth iaz ines  have  been 

6 
p r e p a r e d  by t h e  r e a c t i o n  of 2 - a m i n o b e n r e n e t h i o l  v i t h  a c t i v e  methy lene  c m p o u n d s  

i n  t h e  p r e s e n c e  oP d i m e t h y l  s u l p h o x i d e  (131503 u h i c h  c a u s e s  o x i d a t i v e  c y c l i s a t i o n .  

us h a v e  e x t e n d e d  t h i s  r p a c t i o n  t o  s u b s t i t u t e d  0 - a m i n o b e n z a n e t h i o l s  i n  o r d e r  t o  

s y n t h e s i s e  s u b s t i t u t e d  4 ~ [ 1 , 4 ] - b e n z o t h i a z i n e s  w i t h  a view t o  make a v a i l a b l e  

d r u g  o f  t h i s  series t o  d e v e l o p  a s t r u c t u r a l  a c t i v i t y  r e a c t i o n s h i p  i n  o r d e r  t o  

s e a r c h  t r a n q u i l i z e r s  wi th  maximum a c t i v i t y  a n d  minimum s i d e  e P P e c t s  I n  t h i s  

p a p e r  we a r e  r e p o r t i n g  t h e  s y n t h e s i s  of some s u b s t i t u t e d  4 ~ b . 4 1 - b e n z o t h i a z i n e e  

by c o n d e n s a t i o n  a n d  o x i d a t i v e  c y c l i s a t i o n  of  5 - [ c h l o r o ,  bromo, methyl ,  methoxy, 

e thoxy) - ,  4-raethyl-,  a n d  3-chloro/mothoxy-2-aminobsnzenethiols w i t h  a c e t y l a c e t -  

o m ,  e t h y l  a c e t o a c e t a t e  and d i b e n z o y l m e t h a n e  i n  WlSO (scheme-19. 



EXPER IRENTAL 

A l l  t h e  m e l t i n g  p o i n t s  a r e  u n c o r r a c t a d .  P u r i t y  o f  t h e  compounds was 

c h e c k e d  o n  t h i n  l a y e r  of s i l i ca  g e l  i n  v a r i o u s  non-aqueous s o l v e n t  s y s t e m s .  The 

IR s p e c t r a  o f  a l l  t h e s e  b e n z o t h i a z i n e s  i n v a r i a b l y  show a  s i n g l a  s h a r p  peak i n  

t h e  r e g i o n  3200-3310 cm-1 ( ~ I N H ) ~ .  R o l e c u l a r  i o n  p e a k s  i n  t h e i r  mass  s p e c t r a  a r e  

i n  a c c o r d a n c e  t o  t h e i r  m o l e c u l a r  w e i g h t s .  

(i) P r e p a r a t i o n  OF 5-substituted-2-aminobenzensthiols: 

2-Amino-6-(chloro, bromo, methy l .  mathoxy,  e t h 0 x y ) b e n z o t h i a z o l s a  were  

p r e p a r e d  from t h e  c o r r e s p o n d i n g  a n i l i n e 8  by t h e  r e p o r t e d  method7-'. T h e  

b e n z o t h i a z o l e a  (25 g )  u e r e  c o n v e r t e d  i n t o  o - a m i n o b a n z e n e t h i o l s  by r e f l u x i n g  u i t h  

s o d i u m  h y d r o x i d e  (125 g )  i n  w a t e r  ( 2 5 0  ml) u n t i l  ammonia was n o  l o n g e r  e v o l v e d .  

The s o l u t i o n  was n e u t r a l i s e d  u i t h  S N - a c e t i c  a c i d .  The p r e c i p i t a t e  was washad 

w i t h  u a t e r  a n d  c r y s t a l l i a e d  f rom e t h a n o l .  

T h i o l s  R.P. ( O C )   it. R.P. (OC)  

2-amino-5-chlorobenzenethiol 

2- min no-5-bromobenzansthiol 

2- min no-5-methylbsnzenethiol 

2-amino-5 -me t h o x y b a n l e n e  t h i o l  

2-amino-5-a thoxybenzan~th io l  



( i i )  P r e p a r a t i o n  o f  2-amino-4 -msthy lbenzm&hio l  h y d r o c h l o r i d e  

Sodium t e t r a s u l p h i d e  was o b t a i n e d  by d i s s o l v i n g  s u l p h u r  ( 4 8  g) i n  m o l t s "  

~ a ~ s . 9 ~ ~ 0  (120  g ) .  The h o t  l i q u i d  i s  added  d r o p w i s e  t o  4 - c h l o r o - 3 - n i t r o t o l u s n e  

(171  g )  i n  95% e t h a n o l  (700 ml) .  A f t e r  e x o t h e r m i c  r e a c t i o n  had  c e a s e d ,  

t h e  m i x t u r e  was r e f l u x e d  ( 2  h )  and f i l t e r e d  w h i l e  h o t  a n d  t h e  p r e c i p i t a t e ,  

washed u i t h  w a t e r  (200 m1) a n d  e t h a n o l  ( 1 W  ml)  t o  g i v e  155  g  oP t r i s u l p h i d e  

(mp a f t e r  c r y s t a l l i s a t i o n  from g l a c i a l  a c e t i c  a c i d ,  1 9 5 ~ ~ ) .  Conc. hydro-  

c h l o r i c  a c i d  (360  nil) was added  a t  70°c (4 h )  t o  a  w e l l  s t i r r e d  s u s p e n s i o n  

o r  t h e  t r i s u l p h i d a  (100 g ) ,  e t h a n o l  (600 ml)  a n d  t i n  (260 g ) .  APter  f i l t r a -  

t i o n  oP h o t  s o l u t i o n ,  f i l t r a t e  was a l l w e d  t o  s t a n d  o v e r n i g h t  a t  room 

t e m p e r a t u r e .  P r e c i p i t a t e  was d i s s o l v e d  i n  h o t  methanol :Hydroohlor ic  a c i d  

(50:50). On c o o l i n g  t h e  S n - s a l t  p r e c i p i t a t e d  i m m e d i a t e l y ,  war r e m w e d  by 

P f l t r a t i o n .  From t h e  f i l t r a t e ,  a f t e r  s e v e r a l  h o u r s  ( 2  d a y a )  d e p o s i t e d  

y e l l w i s h  n e e d l e s  2-amino-4-msthylbenrenethiol  h y d r o c h l o r i d e  ( y i e l d  5 W ) ,  

mp 190°c ( l i t . ' '  189-1 91°c). 

( i i i )  P r e p a r a t i o n  oP  2-amino-3-chloro/methoxybenzenethiols: 

2 - ~ h l o r o / ~ o e t h o x y ~ h e n y l t h i o u r e a  was p r e p a r e d  by r e f l u x i n g  2-ch loro /  

m e t h o x y a n i l i n e  h y d r o c h l o r i d e  (0.1 mol )  u i t h  ammonium t h i o c y a n a t e  (0.1 mol )  

i n  1 0 0  m l  of w a t e r  f o r  4  h. The s o l i d  s e p a r a t e d  on c o o l i n g  was washed u i t h  

w a t e r  and r e c r y s t a l l i s e d  from e t h a n o l .  To s u b s t i t u t e d  p h e n y l t h i o u r e a  

(0.1 m0l) i n  c h l o r o f o r m  (25 m1) bromine 0 . 1  m o l )  i n  ch loroporm (20  ml)  was 

added dropwise  w i t h  s t i r r i n g  and t s m p e r a t u r e  of r e a c t i o n  m i x t u r e  was kept 

b e l w  5 ' ~ .  A f t e r  a d d i t i o n  of  bromine,  t h e  r e a c t i o n  m i x t u r e  was r e f l u x e d  

f o r  4  h .  C o n t e n t s  wers  h e a t e d  an  a  w a t e r - b a t h  t o  remove t h e  ch loroPorm a n d  

s o l i d  was t r e a t e d  w i t h  s u l p h u r o u s  a c i d  and F i l t e r e d .  C l e a r  f i l t r a t e  was 

n e u t r a l i z e d  w i t h  queovs  ammonia. P r e c i p i t a t e  o r  2-amino-4-chloro/methoxy- 

b s n z o t h i a z o l e  was washed w i t h  w a t e r  and c r y s t a l l i s e d  f rom e t h a n o l .  s u b s t i t u t e d  

b e n z o t h i a z o l e  u a s  c o n v e r t e d  i n t o  r e s p e c t i v e  t h i o l  by a l k a l i n e  h y d r o l y s i s  

f o l l o u e d  by n e u t r a l i z a t i o n  w i t h  5 N - a c e t i c  a c i d  a s  d e s c r i b e d  i n  method (1).  

0  
2-Amino-3-chlorobenzenathiol. mp 7 8  C, C = 45.40, H = 3.73, N = 8.70 

end 5 = 20.18 ( c a l c u l a t e d  C = 45.14, H = 3.76, N = 8.77 and S ' 20.06). 

2-Amino-3-methoxybenzenethiol h y d r o c h l o r i d e ,  mp 1 1 0 - 1 2 ' ~ ~  C " 44.16, 

H - 5.26, N - 7.38 and 5116.65 ( c a l c u l a t s d  C = 43.86, H * 5 . 2 2 ,  N - 7.31 a n d  



T A B L E - I  

physical data of substituted 4 H  1,4 -bsnzothiazines. 

Compound n.P. Yield Molecular N $ 

R  OC % Formula Calc. Found 
R2 R3 R 4  
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(iv) P r e p a r a t i o n  oP s u b s t i t u t e d  4 ~ ~ 1 , 4 ] b e n z o t h i a z i n e s :  

To a s t i r r e d  suspens ion  o f  a c t i v e  methylene compound (0.01 mol, 

a c e t y l a c e t o n s / e t h y l  a c e t o a c e t a t e / d i b ~ n z o y l ~ t h ~ )  i n  m50 (5 m l )  was added 

s u b s t i t u t e d  0 -aminobenzeneth io l  (0.E1 mol )  and t he  s o l u t i o n  r e f l u x e d  Por 

1  h c o n c e n t r a t e d  a n d  c o o l  t o  room tempera tu re .  The s o l i d  sepa ra t sd  ou t  was 

washed w i t h  s m a l l  amount oP methano l  and r e c r y s t a l l i s e d  Prom methanol  t o  

g i v e  pure  compounds. T h e i r  p h y s i c a l  d a t e  a r e  reco rded  i n  Tab le - I .  
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