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Nure rous  s y n t h e s e s  O F  n y r r o l o i n d o l e c  were d e s c r i h e r l  hut t h e  more common r o u t e s ,  

pal-titularly c y c l l s n t i o n  o f  2 - ( 1 - ~ y r r a l y l i h e r l z o i c  a c i d s  c o u l d  n o t  h e  a p p l i e d  i n  

t h i o p h e n i c  i e r i p s  s t a r t i n n  f rom 2 ( 3 ) - ( 1 - p y r r a l y l - 3 - ( 2 ) - t i ~ c 1 1 o i c  x c i d  -. 
Thus t h c s e  f a i l u r e s  prompted u i  t o  s t u d y  n novel method o f  c y c l l s a t i o n  start in^ 
w i t h  amidc  derivatives o f  t h e s c  a c ~ d s  C o l l o w i n e  t h e  n r o c e d u r e  d e s c r i b e d  b e l o w .  

I h e  e s t e r i f i c a t i o n  of t h e  t h e n o i c  a c ~ d  w i t h  d l a z o m e t h a n e  i n  e t h r r  g a v e  t h e  

~ n e t h y l  c a r b o r y 1 ; i t e  which c o u l d  be  condensed 1 ~ 1 t h  l ~ o ~ l l n p  o y r r o l i d ~ n c  t o  

a f f o r d  t h e  p y r r o l i d ~ n o c a r b o x i ~ m ~ d c  2. I n  a c i m l l a r  manner  c o n d e n s a t i o n  o f  m e t h y l  

c n r b o x y l a t e  gave  t h e  i s o m e r  p. Then cycl~satian o f  t h ~ s e  p y r r a l ~ d i n a c a r h o -  

xnmides  i n  b o i l i n p  p h a s p h o r y l  c h l o r i d e  y i e l r l c d  t l ~ i c n o ~ ? r r o l i r i r ~ o ~ l e s  1 and  3. 



1 
Table 1 : I4.p. or b.p., IR H NMR spectroscopic data of thienylpyrroles 

Compd. b .p. or IR (KBr)l 
N O  m .p. ("C) (VC=O, on- ) 

I{ NMR (DMSOd6/6ppm) 

1 Tahle 2 : M.?. or b."., I R  t! NMR spectroscopic data of thienylpyrrolizines 

3330 (OH) 

3350 (OM) 

1545 (C=C) 

Therefore better results were obtained starting with dimethyl thenamides s. 
The latter could be achieved via the intermediate of the mixed anhydrides Sc-6c 
obtained by the reaction of ethyl chloroformate vith the acids 5a-6a in the presence 
of triethylamine. T h ~ s  reaction was quantitative when it was carried out using 

benzene solution of dimethylamine. Then in similar conditions, the above cycli- 

sation Occurred in goad yields. A tynical experiment is asfollows : 15s of amide 

5d or @ in 80 ml of phosphoryl chloride are refluxed for 1.5 h, then excess of - 
phosnhoryl chloride is distilled in vacua. The dark brown residue is djssolved 

in cold water (200 ml), and the solution is made alkaline by addition of 6N sodium 

hydroxide solution (200 ml). The solid which "recipitates out is filtered, 

thoroughly washed with water and dried. Crystallisation from ether gives 1 (red 
crystals, 8.5g, 72%) or 4 (yellow crystals, 9.3g, 78%). 
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c R= C O O C O ~ C ~ H ~  
,cn3 

d R= CON, 
CHI 
/1 



F u r t h e r ,  h y d r o g e n a t i o n  o f  t h i e n o p y r r o l i z i n o n e s  1 and 8 w i t h  2  e q u i v a l e n t s  o f  l i t h l u m  

aluminium h y d r l d e  i n  h o i l i n i .  e t h e r  gave  s e l e c t i v e l y  t h e  n l c a l l o l s  9 and  r e s p e c t i v e l )  

l lav~ever  ,when t h l s  r e a c t i o n  was  c a r r i e d  o u t  v i t h  1 . 7 5  e q u i v a l e n t  o f  l i t h i u m  a lumin ium 

h y d r l d e  and i n  p r e s e n c e  o f  3 . 5  equivalents o f  a lumin lum c h l o r i d e ,  t h e  r e d u c t i o n  was 

comple te  and f u r n i s h e d  t h e  4 t l - t h i e n o n y r r o l i z i n e s  2 and  4 q u a n t i t a t i v e l v .  

F u r t h e r  s t u d i e s  c o n c e r n i n g  t h e s e  camnaunds and  h i o l o ~ i c a l  i n v e s t i g a t i o n  a r e  i n  n r o g r e s s  
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