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A NEW S Y N T H E S I S  OF 4 - P H E N Y L P Y R I D 0 ( 3 , 2 - b )  ( 1 , 4 ) B E N Z O T H I A Z I N E S  
(1-AZAPHENOTHI AZ I NES) 

Mary J. Meegan and D. Vivian Tyndal l ,  School o f  Pharmacy, T r i n i t y  Col lege Dublin,  
18 Shrewsbury Road, Dublin 4 ,  I r e l a n d .  

Phenoth iaz ines  such as chlorpromazine a r e  used as major t r a n q u i l l i s e r s  .in t h e  
t rea tment  of p s y c h o t i c  d i s o r d e r s .  Many phenoth iaz ines  a l s o  p o s s e s s  s e d a t i v e ,  
a n t i h i s t a m i n e  and a n t i t u s s i v e  a c t i v i t y .  Due t o  t h e  pharmacological  importance 
of t h e  phenoth iaz ines ,  t h e  s y n t h e s i s  of  analogues c o n t a i n i n g  a n i t r o g e n  atom 
i n  one of t h e  benzenoid r i n g s  has  a l s o  been i n v e s t i g a t e d .  Many l-azapheno- 
t h i a z i n e s  have been shown t o  be h i g h l y  a c t i v e  a s  an t i tumour ,  CNS d e p r e s s a n t ,  
a n t i h i s t a m i n e  and s e d a t i v e  agents .  (Taneja  e t  a1 1984) .  
A s  p a r t  of a s tudy  of t h e  p r e p a r a t i o n  o f  p y r i d i n e  c o n t a i n i n g  h e t e r o c y c l e s ,  t h e  
a d d i t i o n  of m a l o n o n i t r i l e  t o  t h e  a,@ u n s a t u r a t e d  ketone 2-benzylidene-2H-1, 
4-benzothiazin-3(4~)-one w a s  i n v e s t i g a t e d  as  a p o s s i b l e  r o u t e  t o  t h e  l-azapheno- 
t h i a z i n e  s t r u c t u r e .  The formation of s imple p y r i d i n e s  by r e a c t i o n  o f  a,B- 
u n s a t u r a t e d  ke tones  wi th  m a l o n o n i t r i l e  i n  t h e  presence  of  s t r o n g  base  had been 
r e p o r t e d  ( O t t o  1 9 7 9 ) .  1 ,4-Benzothiazin-3 (4H)-one (1) w a s  p repared  by r e a c t i o n  
o f  2-aminothiophenol w i t h  c h l o r o a c e t i c  a c i d  (Krapcho 1973) . Condensation of 
(1) w i t h  benzaldehyde w a s  c a r r i e d  o u t  by r e a c t i o n  wi th  sodium methoxide i n  DMF 
t o  g ive  2-benzylidene- 2 H  - 1,4-benzothiazin-3(4H)-one ( 2 1 ,  R = H ,  i n  26% y i e l d .  
When t h e  a,& u n s a t u r a t e d  ketone 2-benzylidene- 2 H - 1 ,  4-benzothiazin-3(4H)-one 
( 2 )  was r e a c t e d  w i t h  m a l o n o n i t r i l e  i n  methanol c o n t a i n i n g  sodium hydroxide,  a 

yel low p oduct  was o b t a i n e d  i n  24% y i e l d .  {IR U max (KBr) 2210, 1600, 
1500 $m-f, ' H  n.m.r. 6[(CD ) SO] 3.90 (3H,s,CCH ) ,  6.35-7.55 (9H, m,aromatic 
H )  , M 331.1 ( l o o % ) }  
s t r u c t u r e  of t h e  product  i s  t h e  h i t h e r t o  unrepor ted  3-cyano-2-methoxy-4- 
phenylpyrido{3,2-b} {1,4}benzothiazine ( 3 )  R=H . Michael a d d i t i o n  of  malono- 
n i t r i l e  t o  t h e  e l e c t r o n  d e f i c i e n t  B-carbon o f  ( 2 )  R=H fol lowed by c y c l i z a t i o n ,  
Dimroth rearrangement  and d i s p r o p o r t i o n a t i o n  a f f o r d e d  t h e  1-azaphenothiazine 
product  ( 3 )  R=H. 
T h i s  novel  s y n t h e t i c  r o u t e  provides  a new method f o r  t h e  product ion  of l -aza-  
phenoth iaz ines .  The use o f  s u b s t i t u t e d  benzaldehydes i n  t h e  r e a c t i o n  sequence 
a f f o r d e d  a s e r i e s  of 4 ' - s u b s t i t u t e d  1-azaphenothiazines  { ( 3 )  R=OCH 
NOZ, B r ,  C 1 ,  F ,  CH3,C2H5) 
t h e  2-ethoxy p r o d u c t s .  

Fro; $he s p e c t r o s c o p i c  da?a, it is  proposed t h a t  t h e  

3' OC2H5n 
Replacement of methanol a s  s o l v e n t  by e t h a n o l  gave 
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