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BASICITY AND REWX-CHARACTER OF PYRROWI3.2-blPYRROU ?+NU I T S  RELATED COllPOUNDS 
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Department o f  Chemis t ry ,  F a c u l t y  o f  S c i e n c e ,  Tohoku U n i v e r s i t y  

Al though  t i t l e d  system p o s s e s s i n g  two condensed p y r r o l e  r i n g  i s  a fundamenta l  

h e t e r o a r o m a t i c  compound, t h e  c h e m i s t r y  remains  u n e x p l o r e d  because  of t h e  s y n t h e t i c  

b a r r i e r .  R e c e n t l y  we d e v e l o p e d  t h e  c o n v e n i e n t  s y n t h e t i c  p r o c e d u r e  for 

p y r r o l o I 3 . 2 - h l p y r r o l e  u s i n g  n i t r e n e  a d d i t i o n  r e a c t i o n .  Now we wish to d i s c u s s  

t h e  c h e m i c a l  and p h y s i c a l  p r o p e r t i e s  of  1.4-dihydropyrrolo[3,2-blpyrrole (1) and 

i t s  d e r i v a t i v e s  i n  comparison w i t h  t h o s e  of p y r r o l e  and i n d o l e .  

The u n s u b s t i t u t e d  f ramework  i s  u n s t a b l e  i n  a t m o s p h e r e  a n d  i n  a c i d i c  m e d i a  t o  

r e s u l t  i n  a p o l y m e r i c  m a t e r i a l  w i t h  b l u e  c o l o r .  On t h e  o t h e r  hand, it i s  found 

t h a t  t h e  3 ,6 -d i - t -bu ty l  d e r i v a t i v e  la g i v e s  g o l d e n  p l a t e s ,  d e c  255-260°C by t h e  

t r e a t m e n t  w i t h  canc. HC1. The s t r u c t u r e  can be d e d u c e d  t o  be a a - p r o t o n a t e d  

s p e c i e s  Za. The pKa o f  Za i s  d e t e r m i n e d  by UV method i n  H20 t o  g i v e  t h e  v a l u e  o f  

3.6. The b a s i c i t y  i s  c o m p a r a b l e  t o  t y p i c a l  a r o m a t i c  amine  s u c h  a s  d i m e t h y l -  

a n i l i n e  a n d  it s h o u l d  b e  n o t e d  t h e  l a r g e  d e v i a t i o n  f rom t h o s e  o f  p y r r o l e  (-3.8) 

and i n d o l e  (-3.6). I n  a d d i t i o n ,  it is  i n t e r e s t i n g  t h a t  t h e  N,N-dimethylat ion of 

1 causes a d e c r e a s e  of  b a s i c i t y  (Zb: pKa= 1.7 i n  MeOH-H20(10:1)). 
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k 1 1: R1= H, R -  H 2- R1 - 2a  
3a - l a :  R  = H, R2= t-Bu - 1 - 2b 
3b - l b :  RI= Me, R2= t -Bu - 

The o x i d a t i o n  p o t e n t i a l  o f  dihydropyrroloI3.2-blpyrrole was m e a s u r e d  w i t h  

c y c l i c  vo l t ammet ry  t o  be 0.48 V ( v s  SCE) f o r  1 and 0.41 V  f o r  l a  i n  CH3CN. These 

v a l u e s  a re  a l m o s t  h a l f  o f  p y r r o l e  a n d  i n d o l e  i n d i c a t i n g  t h e  e l e c t o n - r i c h  10"- 

a r o m a t i c  c h a r a c t e r .  These compounds produce a c h a r g e  t r a n s f e r  complex w i t h  CC14 

which  shows  a t y p i c a l  a b s o r p t i o n  i n  t h e  UV s p e c t r u m .  T h e s e  phenomena a re  

r e f l e c t i n g  t h e  more e l e c t r o n - e x c e s s  and more b a s i c  c h a r a c t e r  of p y r r o l o p y r r o l e  

compared  w i t h  p y r r o l e  a n d  i n d o l e .  I t  m i g h t  b e  p o s s i b l e  t o  compose new r e d o x -  

system u s i n g  t h i s  anormal  f e a t u r e .  


