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SYNTHETIC COMMUNICATIONS, 21(17), 1715-1720 (1991) 

A NEW SYNTHETIC APPROACH TOWARDS THE SYNTHESIS OF 
2-(3-ARYL-ZH- 1,4-BENZTHIAZIN-Z-YL)-3-ARYL-2H- 

1 ,CBENZOTHIAZINES 

* 
M. Hanmantha  Rao, A. Pandu Ranga  Reddy and V. Veeranagaiah 

D e p a r t m e n t  of Chemis t ry  
Osmania  Universi ty  

Hyderabad 500 007, India 

ABSTRACT: Synthesis  of 2-(3-Aryl-2H-1,4-benzthiazin-2-yl)-3-aryl- 
2H- I ,4-benzothiazines  (3 a-e) f rom 3-aryl-5(4H)-isoxazolones ( 1  a e )  
a n d  2-aminothiophenol (2). 

5(4H)-Esoxazolone der iva t ives  h a v e  been  widely used as versa t i le  

synthdns  f o r  t h e  synthesis  of v a r i e t y  of heterocycles .  Earl ier ,  

2-( 3-aryl-2H- 1,4-benzthiazin-2-yl)-3-aryl-2H- 1,4-benzothiazines 1,2,3,4 

as poten t ia l  psychotropic  a g e n t s  have  been  prepared from t h e  reac- 

t ion  o f  2-amino thiophenol and  w -bromo ace tophenone  involving 

mul t ip le  s teps .  In t h e  p r e s e n t  communica t ion  w e  r e p o r t  h e r e  a 

s imple  and  e l e g a n t  method of synthesis  of 2-(3-aryl-ZH-1,4-benz- 

thiazin-2-yl)-3-aryl-2H-l,4-benzothiazines by making u s e  of isoxa- 

zolones as synthons. 

* To whom correspondence  should b e  addressed. 

1715 

Copyright 0 1991 by Marcel Dekker, Inc. 
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1716 HANMANTHA RAO, PANDU RANGA REDDY, AND VEERANAGAIAH 

T h e  r e a c t i o n  of 3-phenyl-5(4H)-isoxazolone (la) with  2-aminothio- 

phenol (2) in a c e t i c  acid a t  s t e a m b a t h  t e m p e r a t u r e  h a s  been car r ied  

out  for  4 hr. On s y s t e m a t i c  work up t h e  resu l ted  c rys ta l l ine  product  

(3a) mel ted  a t  235OC. The  IR s p e c t r u m  (KBr) of 3a did not  show 

any peak in  t h e  funct ional  group region. 'H-NMR spec t rum (CDC13) 

exhibi ted t w o  sets of peaks  in 1:9 r a t i o  at 6 4.2 and a t  6 6.9-7.7. 

T h e  molecular  ion a t  m/z  448  (0.1%) in i t s  m a s s  s p e c t r u m  and 

e l e m e n t a l  analysis  a r e  corresponding t o  molecular  formula 

C28H20N2S2. T h e  UV absorp t ion  maxima (MeOH) f o r  t h e  product  

are observed a t  1 336 nm (4.42), 260 (5.07) and 204 (5.07) corres-  

ponding to benzoth iaz ine  system. Based on t h e  s p e c t r a l  and analy- 

t i ca l  d a t a  t h e  product  3a h a s  been assigned 2-(3-phenyl-2H-1,4-benz- 

thiazin-2-yl)-3-phenyl-2H-1,4-benzothiazine s t r u c t u r e  (3a). T h e  

assigned s t r u c t u r e  was f u r t h e r  conf i rmed by  comparison w i t h  a n  

a u t h e n t i c  s a m p l e  . 1 

T h e  reac t ion  of 2-aminothiophenol (2) h a s  been ex tended  t o  o t h e r  

3-aryl-5(4H)-isoxazolones (1  b-e, Ar=p-methylphenyl, p-methoxyphenyl, 

p-chlorophenyl and  p-nitrophenyl) in a c e t i c  a c i d  a t  s t e a m  ba th  

t e m p e r a t u r e .  T h e  reac t ion  followed t h e  s a m e  c o u r s e  and in e a c h  

case t h e  corresponding 2-(3-aryl-2H-1,4-benzthiazin-2-yl)-3-aryl-2H- 

1,4-benzothiazine (3  b-e) w a s  obtained.  Their  physical d a t a  i s  

p resented  in t h e  table. T h e  subs t i tuent  at 3-position in  isoxazolone 

h a s  not  shown any e f f e c t  on t h e  c o u r s e  of react ion.  
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1718 HANMANTHA RAO, PANDU RANGA REDDY, AND VEERANAGAIAH 

1 5 

1-COZ 

Scheme 

T h e  format ion  of  2-(3-aryl-2H-1,4-benzthiazine-2-yl)-3-aryl-2H-l,4- 

benzoth iaz ine  (3) f rom 3-aryl-5(4H)-isoxazolone (1) and 2-aminothio- 

phenol (2) c a n  b e  explained through t h e  in te rmediacy  of 3-aryl-2H- 

1,4-benzothiazine (4). Nucleophi l ic  addi t ion of 2-aminothiophenol (2) 

a c r o s s  t h e  C-N double  bond of 3-aryl-5(4H)-isoxazolone (1) leads 

t o  addi t ion product ,  3-aryl-3-(2-thioanilino)-5(4H)-isoxazolone (5). 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ita
et

sb
ib

lio
th

ek
 G

ie
ss

en
] 

at
 0

5:
08

 2
2 

O
ct

ob
er

 2
01

4 



USING ISOXAZOLONES AS SYNTHONS 1719 

T h e  i n t r a  molecular  nucleophilic a t t a c k  by sulphhydryl sulphur on 

t h e  C-4 of 5 with subsequent  loss of a molecule  of carbondioxide 

resu l t s  in  3-amino-3-aryl-1,2,3,4-tetrahydro-1,4-benzothiazine which 

f u r t h e r  loses ammonia  molecule  to give 3-aryl-2H-1,4-benzothiazine 

(4). T h e  l a t t e r  being prone t o  a u t o  oxidat ive dimerisat ion in polar 

so lvents  , undergoes dehydrogenat ive d imer isa t ion  under t h e  reac t ion  

condi t ions t o  resul t  in t h e  format ion  of 3. This  reac t ion  const i -  

t u t e s  a new s y n t h e t i c  s t r a t e g y  which c a n  s e r v e  as a useful  pro- 

c e d u r e  for t h e  synthesis  of bis  benzothiazines .  

5 

EXPERIMENTAL 

Genera l  procedure  f o r  2-(3-aryl-2H-1,4-benzthiazin-2-yl)-3-aryl-2H- 
1,Cbenzoth iaz ine  (3 a-e) 

An equimolar  reac t ion  m i x t u r e  of 3-aryl-5(4H)-isoxazolone (1 a-e, 

10 mmol)  and 2-aminothiophenol (2, 10 mmol)  dissolved in a c e t i c  

a c i d  (10 ml) w a s  h e a t e d  a t  s t e a m  b a t h  t e m p e r a t u r e  for %2 t o % 4  hr. 

T h e  c rys ta l l ine  product  2-(3-aryl-2H-1,4-benzthiazin-2-yl)-3-aryl-2H- 

1,4-benzothiazine (3 a-e) t h a t  s e p a r a t e d  w a s  f i l t e red  and  recry-  

s ta l l ised from su i tab le  solvent. 
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