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A CYCLISATION REACTION OF 2-CYANONETHYLBENZOTHIAZDLE 

WITH ACETYLENIC CONPOUNDS NICHAEL ADDITION 

D i l i p  Konwar, Romesh Chandra Boruah, and 3 a g i r  S ingh sandhu* 

Drugs and Pha rmeceu t i ca l  Chemis t ry  D i v i s i o n ,  

Reg iona l  Rssearoh Labora to ry ,  3o rha t  765 006, I n d i a  

A b s t r a c t  - 2-Cyanomethy lbenzo th iazo le  (L) r e a c t s  w i t h  a c e t y l e n i c  

compounds (2) under t h e  i n f l u e n c e  o f  base i n  N i c h a e l  f a s h i o n  

f o l l owed  by c y c l i s a t i o n  t o  a f f o r d  Pusod p y r i d o  2  1 b  benzo th i a -  [ * - I  
z o l e  (2~4) i n  e x c e l l e n t  y i e l d s .  The p roduc t s  were c h a r a c t ~ ~ i z e d  

t h r o u g h  e l emen ta l  and s p e c t r a l  sna lysss .  

I n  2 - a l k y l  group o f  b e n z o t h i a z o l e s  t h e  p r o t o n  a t t a c h e d  t c  t h e  a l k y l  carbon 

1 atom a r s  s i g n i f i c a n t l y  a c t i v a t e d  and can be e a s i l y  a b s t r a c t e d  by bases . 
The C-2 methylane group o f  b e n z o t h i a z o l a  undergoes N i c h s e l  a d d i t i o n  v i t h  

6 .1 -unsatura ted  ke tones  t o  y i e l d  open-chain productsZ.  2-Cyanomethylbenzo- 

t h i a z o l a  (1) c o n v e n i e n t l y  condenses w i t h  a r y l a l d e h y d s s  t o  g i v e  o l e f i n i c  

compounds3. There a r a  spo rad i c  r e p o r t s  t o  r e a c t i o n  o f  &,k-unsaturated 

n i t r i l e s  w i t h  1 a f f o r d i n g  a fused benzoth iazo le4 .  4 c c t y l e n i c  compounds a re  

un ique i n  t h e i r  bahav iou r5  as d i e n o p h i l s  as us11 a s  n i c h a e l  accep to r s  i n  

o r g a n i c  syn thes i s .  I t  i s  s i g n i p i c a n t  t o  no te  t h a t  b s n z o t h i a z o l e  r e a c t s  w i t h  

dimethylacetylenedicarbonylate (ONAD) t h r c u g h  z w i t t a r i o n i c  i n t e r m e d i a t e  

6 t r i g g e r e d  from hes i c -n i t zogen  . I n  t h i s  s t udy  we r e p o r t  n base c a t a l y s e d  

r e a c t i o n  o f  2 - c y a n o m a t h y l b e n z o t h i a z c l e  w i t h  d i f f s ron t l ; ,  s u b s t i t u t e d  a c e t y -  

l e n i c  compounds where t h e  i e n c t i o n  is i n i t i a t e d  From ca rhan ion  a t  2 - s l k y l  

group i n s t e a d  o f  t h e  b a s i c  n i t r o g e n  atom. 

Equirnolar  q u a n t i t i e s  o f  2 - c y a n o m e t h y l b e n z o t h i a z o l e  (1) and d imo thy lace t y -  

l e n e d i ~ s r b o x ~ l a t e  ( DNAD, 2) v s r e  s t i r r e 6  i n  methanol  a t  room temprra-  

t u r e  i n  presence o f  a c a t a l y t i c  amount o f  t r i e t h y l a m i n o  f o r  1 h ; subse- 

quent  work-up a f f o r d e d  3-carbmsthoxy-4-cyanopyrido 2,l-b banzoth iazol -1-ono - [ I 
(3a) as y e l l o w  c r y s t a l s ,  mp 2:b-226% ( f rom DNF) as t h e  s o l e  p roduc t .  The 



compound was i d e n t i f i e d  t h r o u g h  s p e c t r a l  and  e l e m e n t a l  ana lyses .  The I R  

spec t rum o f  2 i n  KBr showed a b s o r p t i o n  bands a t  2200, 1725 and 1670 cm-l, 

w h i c h  were a s s i g n e d  t o  cyano, e s t e r  c a r b o n y l  and c o n j u g a t e d  c y c l i c  k e t o  

groups.  The NNR o f  showed s i g n a l  f o r  e s t e r  m e t h y l  p r o t o n s  a t  63.95 

and a one p r o t o n  s i n g l e t  s i g n a l  a t  6 7 - 1 5  a s s i g n a b l e  t o  C-2 p r o t o n  a t  t h e  

fused p y r i d o n e  r i n g .  The m u l t i p l e t  appeared a t  67.60-9.20 i n t e g r a t i n g  f o r  

Pour p r o t o n s  were a s s i g n e d  t o  a r o m a t i c  p r o t o n s  o f  2. The mass s p e c t r a  

showed m o l e c u l a r  i o n  a t  m/z 284 (R+) a s  t h e  base peak f o l l o u s d  b y  f ragmenta -  

t i o n  i o n  peaks a t  m/z 256 (M*-CO) and a t  m/z 225 ( ~ + - c o - o c H ~ ) .  The r e a c t i o n  

oP (1) w i t h  e t h y l p h e n y l p r o p i o l a t e  (2) and e t h y l  p r o p i o l a t s  (2) gave 

a, R1 3 R 2  = COOCH3 

b. R, I Fh ; R2 = COOC2HS 

c, R1 - H ; R2 = COOC2H5 

d. R1 = R* D COPh 

a,  R1 = R2 -2 Ph 

P, R1 = H ; R2 = Ph. 

3 b  270-272 SO 2205,1680. 302 S< 4  6.52(s. IH) ,  
(aec.) 274[54:5{ 7.50-g.zS(m, 9H). 

3c 205-207 55 2200.1 675. 226(100)  7.05-9.10(m, 6H). 
(dec.) 1  g ~ ( 4 0 . 5 )  

R 1 1  compounds gave s a t i s f a c t o r y  m i c r o a n a l y t i c a l  data. 

3 3 7 0 -  



HETEROCYCLES, Vol. 24, No. 12, 1986 

4-cyano-3-phenylpyr ido 2 , l  b  b e n z o t h i a z o l - 1 - o n e  (2) a n d  4 -cyano-pyr ido  I -1 
[2,1-b] b e n z o t h i a z o l - 1 - o n e  (s) i n  good y i e l d s .  But t h e  r e a c t i o n  oP  (i) 
w i t h  d i b e n z o y l a c s t y l e n e  ( )  gave h y d r o x y  d e r i v a t i v e ,  i . e .  3-benzoyl-4- 

cyano-l,l-(hydroxyphenyl)pyrido[2,1-b]bsnzothiazole (ft) i n  e x c e l l e n t  y i e l d  

( T a b l s  ). 

R e g a r d i n g  t h e  mechanism of  t h i s  r e a c t i o n  it i s  p r o p o s e d  t h a t  t h o  b a s e  

i n d u c e d  c a r b a n i a n  a t  t h e  2 - a l k y l  p o s i t i o n  a d d s  t o  t h e  a c e t y l e n e  compounds 

i n  l l i c h a a l  f a s h i o n  f o l l o w e d  by r e a r r a n g e m e n t  and c y c l i s a t i o n  t o  fo rm 3 o r  2. 

COR 

-. - 
COR 

O i p h e n y l a c e t y l e n e  (2) and  p h e n y l a c e t y l s n e  (2) which a r e  d e v o i d  o f  

oC-ca rbony l  g roup ,  d i d  n o t  r e a c t  w i t h  (l-) u n d e r  t h s  i d e n t i c a l  c o n d i t i o n s ,  

t h u s  i m p a r t i n g  f u r t h e r  s u p p o r t  f o r  i l i c h a e l  t y p e  o f  r e a c t i o n  mechanism. 

A u t h o r s  a r e  g r a t e f u l  t o  P r o f .  W .  P P l e i d s r e r ,  F a k u l t a t  f u r  Chernie, 

U n i v e r s i t a t  Kona tanz  a n d  a n a l y t i c a l  d i v i s i o n  o f  o u r  l a b o r a t o r y  f o r  h e l p i n g  

us by p r o v i d i n g  s p e c t r a l  a n d  e l e m e n t a l  a n a l y s i s  o f  o u r  s a m p l e s .  They a l s o  

t h a n k  D r .  3 .  N. Baruah ,  D i r e c t o r  o f  t h i s  l a b o r a t o r y  f o r  h i s  k e e n  i n t e r e s t  

i n  t h i s  uork.  
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