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* 
Parmj i t  Singh, P!,mohar. S . b a t r a  and i i a r j i t  Singh 
Departn!ent of Chemistry, Guru lianak Dev ilniver s i t y ,  
h r i t s a r  - I43 005, I n d i a  

Funct iona l i sed  enanine s c o n s t i t u t e  a ca tegory  
of s y n t h e t i c  in te rmedia tes  u s e f u l  i n  cnrbon, carbon 
bond formation r e l c t i o n s  and have been procured 
through n v a r i e t y  of condensat icn and e x t r u s i o n  
react ions. '  I n  one aonroach a c t i v e  methylene comnounds 
have been condensed w i t h  l a c t i n  t h i o e t h e r s  i l z  the  
presence of a base a t  r e l a t i v e l y  h i g h e r  temperature.  
I n  view of ou r  i n t e r e s t  i n  t h e  synthesi-s of funct ion-  
alise:" enamines through sulphur  e x t r u s i o n  r e a c t i o n s ,  
we hqve stucliec? the t i t l e  r e a c t i o n  under non-hydrolytic 
s o l i d - l i q u i d  PTC using s o l i d  i i F ( b a s e ) / T ~ A ( c R t x l y s t ) .  
A r e c e n t  r e p o r t 5  on t h e  sulphur  e x t r u s i o n  of .( - t h i o -  
iminiu-rl s a l t s  and their  r e a c t i o n s  with active 
methylene compounds prompts  us to r e p o r t  our r e s u l t s .  

2,3 

1; 

3,k-Dihydro-I -rnethyl-2 ( m e  t h y l t h i o r 5 B - p y r r o l i u r ~  
iod ide  (1  ,R=CI1 ) , ' a nonprot ic  c y c l i c  thioiminiurii 
s a l t ,  with malononi t r i le  i n  dichloromethane f u r n i s h e s  
2,' -pyr ro l id inerna lononi t r i le  (2 ,d=C€I ) i n  90;; yie  Id. A 

The r e s u l t s  of similar r e a c t i o n s  o f  e t h y l  cyanoacetate ,  
e t h y l  a c e t o a c e t a t e ,  nitrome thane ,  ace tophenone and 

3 

3 
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534 SINGH, BATRA, AND SINGH 

1, R=H,CH3 2, R=H,C tl3 

Q- 
3 

Table 1 

Sr. x Y Time(h.)e Yoyield of  2a 
Piio . 
I. CN C N 6 6  65b (30)' 90b ( 65 
2. CN C O O E t  6 6 75'(30) 87(65) 

3. COCH CCOEt 8 8 60 60(50) 

R=H R=CH R-H R=CH 

3 
4. COOEt COOEt 12  9 1 od 55(50) 

5. H NO2 12  8 1 od 28d( 15) 
6. !I CoCgHs - 9 - 30(25) 

a )  A l l  the  compounds gave s a t i s f a c t o r y  i . r . , ' H  nmr 
m d  mass s p e c t r a l  da t a ,  (b) procedure A ( c )  proceciure 
B (d) the y i e l d s  d id  n o t  improve even a f t e r  prolonged 
per icds .  

diethyl malonate are given in table-1. 3,4-Dihydro- 

2-(methylthio)-5H-pyrrolium iodide(l,R=H), a cyclic 
monoprotic thioiminium salt, with active methylene 
compounds under similar reaction conditions also 
gives the corresponding functionalised enamines 

(Table-1). 

The higher y i e lds  of the  products i n  t k  case 
o f  the non-Drotic thiciminium s a l t  than  the p r o t i c  
s a l t  may be a t t r i b u t e d  to a competit ive deprotonat ion 
of the  l a t t e r  t o  the lact5.m th ioe the r .  It has  been 
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FUNCTIONALISED HETEROCYCLIC ENAMINES 535 

found tha t  under these  condi t ions  l a c t i m  t h i o e t h e r ( 3 )  
w i t h  e thy1  cyanoace t?%te g ives  e t h y 1  o(-cyano a2?0(_ 
p y r r o l i d i n e a c e t a t e  (Table-I ,  e n t r y  2 ,  R=CH 1 i n  190 
y i e l d  and 16-methylpyrrolidine-2-thione and p y r r o l i d i n e  
-2-thione f a i l  t o  r e w t .  I t  may a l s o  be observed t h a t  
weakly a c i d i c  a c t i v e  methylene comnounds a3 so give 
the  t i t l e  r p a c t i o n  b u t  the yiplcls a r e  poor. The mo&e 
of nerforming these r e a c t i o n s  also i n f l u e n c e s  t h e  
y i e l $ s  of the Droducts,  a s  (A)  by adding a s c l u t i o n  
of ( 1  ,R=C6 t o  a s t i r r e d  mixture of a c t i v e  methylene 
compound, KF and T B A ,  the  products  a r e  obta ined  i n  
higher  y i e l d s ,  than  (€3) by s t i r r i n g  2 mixture of a l l  
the cons ti tuen t s ,, 

3 

3 

This method of synthe s i  s i n g  h e t e r o c y c l i c  
f u n c t i c w l i s e  1 enamines i s  advantageous over  the 
previous sulphur e x t r u s i o n  RE thod' where r e l a t i v e l y  
u n s t a b l e  and h c h r y m a t i c  halopeno d e r i v a t i v e s  of 
a c t i v e  methylene compounds are use 1. F u r t h e r ,  the 
r e a c t i o n s  have been performed a t  room temperature  
i n  t h e  p r e s e m e  of a m i l d  base and the wcrk up i s  
convenient due t o  t h e  use o f  a low b o i l i n g  so lvent .  

'1 xpe r ime n t  a1 

d e a c t i o n  of Alpha-thioiminium s a l t ( 1 )  w i t h  a c t i v e  
p i e  thylene compounds. 

General  Procedure : - 
To a s t i r r e d  s o l u t i o n  of the a c t i v e  methylene 

compound (3  m.mole), i n  dichloromethane conta in ing  
suspension o f  KF(15 m.mole) and TEBA ( c a t a l y s t )  was 
added dropwise a s o l u t i o n  of alpha-thioiminium sa l t  
i n  dichlorome thane. The r e a c t i o n  mixture w a s  s t i r red  

a t  room temperature  and a f t e r  completion of r e a c t i o n  
( t l c )  , organic  l a y e r  was separa ted ,  washed with 
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536 SINGH, BATRA, AND SINGH 

water,  d r i e d  (Fa2 SOq) and solvent  was d i s t i l l e d  ofi'. 
The residue W ~ S  c r y s t a l l i s e d  from dichloromethane 
t c  give the func t iona l i sed  he te rocycl ic  enamine(2). 

Acknowledgement : We thank CSIR, New Delhi f o r  
f i n a n c i a l  ass i s tance .  
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