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ORGANIC P R E P A R A T I O N S  AND PROCEDURES 1 ( 2 ) ,  117-119 (1969) 

POLY(2-VINYLPYRROLE) 

C. G. Overberger,la A. Wartmanlb and J. C. Salamone la 
Institute of Polymer Research, Department of Chemistry, 

Polytechnic Institute of Brooklyn, Brooklyn, New York 11201 

Monomeric 2-vinylpyrroleCJ’ was prepared in high purity 

by a modified Wittig reaction between methyltriphenylphos- 

phonium bromide and 2-pyrrolecarboxaldehyde. This procedure 

is similar to that reported by Jones and Lindner.3 

purified monomer could be homopolymerized by free radical 

or thermal initiation to give poly(2-vinylpyrrole) in high 

conversion. 

The 

Experiment a1 

2-Vinylpyrrole. To 1000 ml. of anhydrous 1,2-dimethoxy- 

ethane under a nitrogen atmosphere was added 240 ml. (0.4 

mole) of 1.67 M methyl lithium in ether. Methyl-triphenyl- 

phosphonium bromide (143 g., 0.4 mole) was added slowly 

over a period of 5-10 min. After stirring for 30 min., 

25 g. (0.26 mole) of pyrrole-2-aldehyde4 in 30 ml. of anhy- 

drous benzene was added dropwise during a period of 10 min. 
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OVERBERGER, WARTMAN, AND SALAMONE 

The s o l u t i o n  was r e f l u x e d  f o r  2 4  h r .  and t h e n  poured i n t o  

1500 g .  of i c e .  The two l a y e r s  were s e p a r a t e d  and t h e  

aqueous l a y e r  was e x t r a c t e d  w i t h  f i v e  300 m l .  p o r t i o n s  of  

e t h e r .  The o i l  and e t h e r  e x t r a c t s  were combined and washed 

t o  n e u t r a l i t y  w i t h  a 10% s o l u t i o n  of  sodium ~ h l o r i d e . ~  The 

s o l u t i o n  was t h e n  d r i e d  w i t h  anhydrous sodium s u l f a t e ,  1 0  mg. 

of  hydroquinone was added ,  and t h e  e t h e r  was removed by 

h e a t i n g  vacuo.  Upon d i s t i l l a t i o n  of  t h e  r e s i d u e  a t  73- 

83O/24 mm. under  a n i t r o g e n  a tmosphere ,  1 4 . 0  g .  (57 .2% 

y i e l d )  of c rude  2 -v iny lpyr ro l e  was o b t a i n e d .  R e d i s t i l l a t i o n  

o f  t h e  c rude  monomer w i t h  1 0  mg. o f  hydroquinone gave  

12 .0  g .  of  p u r i f i e d  2 - v i n y l p y r r o l e ,  m.p. 12', b . p .  75- 

75.5O/20 mm. n;5 1 .5672 ( l i t . ,  b . p .  60-63"/10 

67"/18 nE5 1 .55622) .  The d i s t i l l e d  p roduc t  was c o l o r -  

l e s s  when s t o r e d  under  n i t r o g e n ,  immediate  ye l low c o l o r a t i o n  

forming  on exposure  t o  a i r .  

64- 

Anal.  Calcd .  f o r  C6H7N:  C ,  77.38;  H ,  7 .58 ;  N ,  1 5 . 0 4 .  

Found: C ,  77.81; H ,  7 .43;  N ,  14 .72 .  

P o l y ( 2 - v i n y l p y r r o l e ) .  A s o l u t i o n  of  1.09 g .  of 2- 

v i n y l p y r r o l e  and 1 4 . 0  mg. of  a z o b i s i s o b u t y r o n i t r i l e  i n  3 m l .  

o f  benzene was p l a c e d  i n  a p o l y m e r i z a t i o n  t u b e .  The con- 

t e n t s  of t h e  t u b e  were f r o z e n  and f l u s h e d  t h r e e  t imes w i t h  

n i t r o g e n ,  and f i n a l l y  sealed under  reduced  p r e s s u r e .  P r e -  

c i p i t a t i o n  of  t h e  polymer o c c u r r e d  d u r i n g  t h e  c o u r s e  of t h e  

r e a c t i o n .  The polymer was c o l l e c t e d ,  d i s s o l v e d  i n  t e t r a -  

hydro fu ran ,  and p r e c i p i t a t e d  i n t o  a t e n - f o l d  e x c e s s  of  

pen tane  ( 6 1 . 4 %  conver s ion ,  = 0 . 3  ( t e t r a h y d r o f u r a n ) .  
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POLY(2-VINYLPYRROLE) 

Anal. Calcd .  for C H N :  C ,  77.38; N ,  15.04;  H ,  7 .58.  6 7  
Found: C ,  76.36; N ,  14.43;  H ,  7 . 4 4 .  

Re fe rences  

1. P r e s e n t  a d d r e s s e s :  ( a )  Department of Chemis t ry ,  The 
U n i v e r s i t y  o f  Michigan,  Ann Arbor ,  Michigan,  (b) I n t e r -  
chemica l  C o r p . ,  C l i f t o n ,  N e w  J e r s e y .  

2 .  W .  Herz and C .  F .  Cour tney ,  J .  Am. Chem. Soc . ,  76, 576 
( 1 9 5 4 ) .  

3 .  R .  A .  J o n e s  and J .  A .  L indne r ,  Aus t .  J .  Chem., 18, 875 
( 1 9 6 5 ) .  

4 .  The a ldehyde  was p repa red  a c c o r d i n g  t o  Organic  
Syn theses ,  C o l l .  V o l .  I V ,  N .  Rabjohn, e d . ,  John  W i l e y  
and Sons ,  I n c . ,  N e w  York, N .  Y . ,  1 9 6 3 ,  p .  831. 

5 .  The sodium c h l o r i d e  was added t o  d e c r e a s e  t h e  s o l u b i l i t y  
of 2 -v iny lpyr ro l e  i n  water. 

(Received January 24, 1969) 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
4
:
0
4
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1


