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Abstract-The r e a c t i o n  of N,N-diarylacetamides w i t h  t h i o n y l  c h l o r i d e  

y i e l d e d  4-aryl-2,2-dichloro-2~-l,4-benzothi~zin-3(4~)-ones, which 

r e a c t e d  w i t h  methanol t o  g i v e  2,2-dimethoxy d e r i v a t i v e s  i n  good y i e l d  

2H-1,4-Benzothiazin-3 (4H) -ones a r e  p repa red  by t h e  condensat ion o f  2-aminobenzene- 

t h i o l s  w i t h  2 -ha loace t i c  a c i d s , '  g l y c i d y l  e s t e r s , '  o r  a .8 -unsa tu ra t ed  a c i d s , 3  o r  

by t h e  r e d u c t i v e  c y c l i z a t i o n  o f  2-nitrobenzenethioglycolic a c i d s . 4  Here we wish 

t o  r e p o r t  a new s y n t h e t i c  method f o r  2H-l,4-benzothiazin-3(4H)-ones from N , N -  

d i a r y l a c e t a m i d e  d e r i v a t i v e s .  

A s o l u t i o n  of N,N-diphenylacetamide (2 .11 g ,  10 mmol) i n  20 m l  of t h i o n y l  

1 c h l o r i d e  was s t i r r e d  a t  50 O C ,  and t h e  r e a c t i o n  was checked by H NMR spec t ro -  

scopy. A f t e r  s t i r r i n g  f o r  25 h ,  j u s t  a t r a c e  of t h e  acetamide remained,  and t h e  

excess  o f  t h i o n y l  c h l o r i d e  was removed under reduced p r e s s u r e ,  and t h e  r e s idue  was 

d i s s o l v e d  i n  benzene,  and t h e  i n s o l u b l e  m a t e r i a l  was removed by f i l t r a t i o n .  

Evaporat ion o f  t h e  s o l v e n t  gave 2.45 g of & a s  a yel low s 0 1 i d . ~  Treatment of 2 

wi th  methanol f o r  24 h a t  ambient t empera tu re ,  column chromatograph on s i l i c a  g e l  

(benzene) ,  fo l lowed by r e c r y s t a l l i z a t i o n  from carbon t e t r a c h l o r i d e  a f f o r d e d  pure 



2,2-dimethoxy-4-phenyl-2H-1,4-henzothiazin-3(4H)-one 5 a s  l i g h t  ye l low n e e d l e s ,  

mp 142-144.5 'C, i n  62% y i e l d .  The molecular  i o n  peak was observed a t  m/z 

301.0783 ( c a l c d  f o r  C16H15N03S 301.0773). The i n f r a r e d  spect rum ( K B r )  showed 

s t r o n g  bands a t  1690 cm-l (amide ca rbony l )  and 1100 cm-' ( e t h e r ) .  I n  t h e  13c NMR 

spect rum (CDCl ) of  5, t h e  s i g n a l s  f o r  methoxy carbon ( 5 2 . 0 ) .  carbonyl  carbon 
3  

(162.21,  qua tena ry  carbon ( 1 0 3 . 2 ) ,  and t e n  a romat i c  carbons were observed.  
6  

1 The 200 MHz H NMR spect rum I C D C l 3 )  showed a  s h a r p  s i n g l e t  (6Hl f o r  t h e  methoxy 

group a t  5  3.45 and a c h a r a c t e r i s t i c  m u l t i p l e t  ( 1 H )  f o r  H 5  a t  6 6.52. Comparison 

o f  t h e  chemical  s h i f t s  of t h e  a romat i c  p ro tons  of 2H-1.4-benzothiazin-3(4H)-one 

w i t h  those  o f  2 showed an u p f i e l d  s h i f t  of  0.5-0.6 ppm f o r  H5 o f  &. The u p f i e l d  

s h i f t  of t h e  H5 p ro tons  o f  4-aryl-1,4-benzothiazinones i s  t h e  c h a r a c t e r i s t i c  

f e a t u r e  o f  t h e  'H NMR s p e c t r a .  The u p f i e l d  s h i f t  may be  a t t r i b u t e d  t o  t h e  

a n i s o t r o p i c  e f f e c t  of t h e  benzene r i n g  a t t a c h e d  t o  t h e  n i t r o g e n  atom. The 

molecu la r  s t r u c t u r e  of was determined by X-ray c r y s t a l l o g r a p h y , 7  and t h e  

1 
s t e r e o c h e m i s t r y  accounts  f o r  t h e  u p f i e l d  s h i f t  of H5 i n  t h e  H NMR spectrum. 

Treatment of N,N-his(4-methoxypheny1)acetamide 3 w i t h  t h i o n y l  c h l o r i d e  f o r  20 h  a t  

55 OC gave t h e  d i c h l o r o  d e r i v a t i v e  5, which was r e c r y s t a l l i z e d  from benzene t o  

y i e l d  n e e d l e s ,  mp 142 OC, i n  60% y i e l d :  'H NMR (CDC13, 5)  6 .44 ( d ,  J=8.4 Hz) .  

The r e a c t i o n  o f  N-(2-naphthy1)-N-phenylacetamide 5 w i t h  t h i o n y l  c h l o r i d e  f o r  2 2  h  

a t  60 'C gave 2,2-dichloro-2H-naphtho[1,2-h1-1,4-thiazin-3(4H) one % a s  need les  

(from benzene) ,  mp 156-158 'C, i n  46% y i e l d .  The 'H NMR spect rum showed a h a l f  

p a r t  o f  AB q u a r t e t  a t  6  6 .73  ( J = 9 . 1  Hz) f o r  H 5 ,  and was c o n s i s t e n t  w i t h  t h e  

naph tho th iaz ine  s t r u c t u r e .  Treatment o f  t h e  d i c h l o r i d e  % wi th  methanol r e s u l t e d  

i n  t h e  q u a n t i t a t i v e  format ion o f  t h e  dimethoxy d e r i v a t i v e  e, mp 157-177 'C: 

'H NMR ( C D C l 3 .  6 )  6.74 ( d ,  J=9 .1  Hz) ; I R  ( K B r ,  cm-l) 1700, 1345, 1110, 750. 

N-(2-Nitropheny1)-N-phenylacetamide 1 i s  l e s s  r e a c t i v e  than  1, 2 and i. 
A f t e r  r e f l u x i n g  f o r  96 h ,  t h e  e x c e s s  o f  t h i o n y l  c h l o r i d e  was removed i n  vacuo. 

R e c r y s t a l l i z a t i o n  o f  t h e  r e s i d u e  from benzene y i e l d e d  a  49% o f  t h e  d i c h l o r i d e  g, 
1 mp 166-168 'C. The H NMR spect rum of  8a shows t h e  presence  o f  a  c h a r a c t e r i s t i c  

a romat i c  p ro ton  a t  6  6.52,  and i n d i c a t e s  t h a t  t h e  c y c l i z a t i o n  o c c u r s  on t h e  

u n s u b s t i t u t e d  benzene r i n g .  Treatment of 8a w i t h  methanol y i e l d e d  t h e  dimethoxy 

d e r i v a t i v e  8&, mp 103-105 'C,  i n  q u a n t i t a t i v e  y i e l d .  I n  t h e  'H NMR spect rum of  

8b. t h e  methoxy p ro tons  appear  a s  two s h a r p  s i n g l e t s  ( 6  3.35 and 3 . 5 0 ) .  This  may - 
be due t o  t h e  r e s t r i c t e d  r o t a t i o n  around t h e  C-N bond. 
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The r e a c t i o n  o f  diphenylamine d e r i v a t i v e s  w i t h  t h i o n y l  c h l o r i d e  has  been i n v e s t i -  

g a t e d  t o  g i v e  c h l o r i n a t e d  diphenylamines and/or p h e n o t h i a ~ i n e s , " ~  and t h e  

r e a c t i o n  o f  & w i t h  t h i o n y l  c h l o r i d e  a t  r e f l u x  temperature  gave a q u a n t i t a t i v e  

y i e l d  o f  l , 3 , 7  ,9-tetrachlorophenothiazine .9  Under our  exper imenta l  c o n d i t i o n s ,  

however, we cou ld  n o t  d e t e c t  t h e  t e t r a c h l o r i d e .  The 'H NMR spectrum of  I i n  

t h i o n y l  c h l o r i d e  a t  50 'C showed t h e  methyl s i g n a l  a t  6 2 .38,  and t h e  chemical 

s h i f t  sugges ted  t h e  format ion of t h e  0-complex (A)  .lo The methyl s i g n a l  g radua l ly  

decreased as t h e  c h a r a c t e r i s t i c  a romat i c  s i g n a l  o f  3 g r a d u a l l y  i n c r e a s e d  i n  

i n t e n s i t y ,  and t h e r e  was no evidence  f o r  t h e  p resence  o f  any i n t e r m e d i a t e .  

The mechanism f o r  t h e  format ion o f  t h e  benzo th iaz inone  may be  e x p l a i n e d  as 

fo l lows .  The 0-complex is i n  e q u i l i b r i u m  w i t h  t h e  v i n y l  c h l o r o s u l f i t e  (8). which 

r e a c t s  w i t h  t h i o n y l  c h l o r i d e  t o  g i v e  t h e  c h l o r o s u l f i n y l  compound ( C ) .  And the 

d ich lo rohenzo th iaz inone  s t r u c t u r e  forms by t h e  Pummerer-type deoxygenation- 

c h l o r i n a t i o n  and e l e c t r o p h i l i c  a romat i c  s u b s t i t u t i o n .  An example of t h e  

t h i o n a t i o n  o n t o  t h e  a l p h a - p o s i t i o n  t o  t h e  amide carbonyl  group wi th  t h i o n y l  

c h l o r i d e  h a s  been reported, ' '  and a  v i n y l  c h l o r o s u l f i t e  was proposed as a n  i n t e r -  

media te .  D e t a i l e d  mechan i s t i c  s t u d i e s  and a p p l i c a t i o n  o f  t h i s  c y c l i z a t i o n  are 

now under i n v e s t i g a t i o n .  

0 
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