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4 (5 ) -METHYLIMIDAZOLIUM CHLORIDE 

C. G. Overberger and C. M. Shen 
Department of Chemistry 

The University of Michigan, Ann Arbor, Michigan 48104 

4(5)-Methylimidazole i s  conveniently prepared from chloro- 

2-propanone and formmidine ace ta te .  This method is  l e s s  time 

consuming and gives  a higher y i e ld  of 4(5)-methylimidazole than 

the  procedure of Windaus and Knoop.' 

could be u t i l i z e d  as a general  synthes is  f o r  b s u b s t i t u t e d  

imidazoles. 

The present  procedure 

Experiment a1 

4(5)-Methylimidazole P ic ra t e  To a Solution of 50 g. (0.53 
mole) formamidine acetate '  in 300 m l .  of diethylene g lycol  3 

heated a t  135", i s  added, with s t i r r i n g  and under anhydrous 

conditions,  16.6 g. (0.18 mole) of chloro-2-propanone4 in 30 m l .  

diethylene glycol  during a period of 4 hrs.  

so lu t ion  which forms is  f u r t h e r  heated a t  135" f o r  an add i -  

tional 4 hrs. "he so lu t ion  is d i lu ted  t o  500 m l .  w i t h  water 

and  i s  passed through a column of Dowex 50 x 8 (5 x 25 cm, H+ form). 

After the column i s  washed w i t h  d i s t i l l e d  water, 4(5)-methyl- 

The red-brown 
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imidazole i s  obtained by e lu t ion  w i t h  0.1 N NH40H. 

of the  solvent  gives a brown o i l  which i s  d i s t i l l e d  a t  90-5"/0.025 mm. 

y ie ld ing  4.0 g. (27. 5%) of 4 (  5)-methylimidazole. This light-yellow 

l i q u i d  i s  dissolved i n  200 ml. of bo i l ing  water and 9.0 g. of 

p i c r i c  acid i s  added w i t h  s t i r r i n g .  Heating is  continued u n t i l  

so lu t ion  is complete. The yellow needles which separa te  on stand- 

ing  overnight a t  room temperature a r e  f i l t e r e d ,  washed with a 

s m a l l  amount of water and a i r  dr ied.  The f i l t r a t e  and washings 

are combined and heated and 1 . 0  g. of p i c r i c  ac id  i s  added. The 

so lu t ion  i s  cooled and the  p i c r a t e  i s  f i l t e r e d .  T h i s  procedure i s  

repeated using 1.0 g. of p i c r i c  ac id  each time u n t i l  t he  a i r  dr ied  

p i c r a t e  melts below 150". All f r ac t ions  melting above 150" are 

combined end r ec rys t a l l i zed  from water (Nor i t )  t o  y i e l d  12.9 g. of 

l ight-yellow needles, m.p. 159-60. [lit. m.p. 159-60" 3 .  
4(5)-Methylimidazolium Chloride To a w a r m  mixture of 40 m l .  

of hydrochloric acid so lu t ion  (10 m l .  of 37% hydrochloric ac id  

and 30 m l .  of water) and 80 m l .  of benzene, i s  added 10.0 g.  

(0.032 mole) of t he  pu r i f i ed  p i c ra t e .  The mixture i s  vigorously 

ag l t a t ed  and the  aqueous l aye r  i s  then ex t rac ted  5 times w i t h  50-d.  

por t ions  of benzene, t r ea t ed  w i t h  Norit ,  f i l t e red  and evaporated t o  

dryness under reduced pressure giving a hygroscopic, white s o l i d ,  

m.p. 108-112O. 4(5)-Methylimidazolium chlor ide  can be r e c r y s t a l l i z e d  

from a small volume of absolute  e thanol  y ie ld ing  co lo r l e s s  needles 

which depos i t  on cooling. Ethyl e t h e r  (twice the volume of ab- 

so lu t e  e thanol )  i s  added t o  the  suspension of c r y s t a l s  and the 

mixture i s  l e f t  i n  the r e f r i g e r a t o r  overnight.  The co lo r l e s s  

needles a re  f i l t e r e d ,  washed w i t h  a s m a l l  volume of e the r  and 

dr ied  i n  vacuo over P 0 

product, m.p. 113-114O [lit.lb m.p. 118"; lit.5 m.p. 114'1. 

Evaporation 

l a  

giving 3.25 g. (8445 y i e l d )  of the desired 
2 5' 
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