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XXV.* SYNTHESIS OF 3- (1 ' -METHYL-2 t -BENZIMIDAZOLYL)ACRYLIC 

ACID AND ITS DERIVATIVES 
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3 - ( l ' - M e t h y l - 2 ' - b e n z i m i d a z o l y l ) a c r y l i c  acid was obtained by the reac t ion  of 1 ,2 -d imethyl -  
benzimidazole  with chlora l  and subsequent hydro lys i s  of the condensat ion product .  The 
hydrochlor ide  of the chloride of this acid and i ts  e s t e r s  and amides  were  synthesized.  The 
methyl  and ethyl e s t e r s  of the acid were  synthesized by the Wittig reac t ion .  The IR and 
UV spec t r a  of the compounds obtained a re  p resen ted .  

Although 2 -benz imidazo ly lac ry l i c  acids have been proposed  as  the s ta r t ing  compounds for  the synth-  
e s i s  of b i s (benz imidazoly l )e thylenes  [1], which a re  used for  the optical  whitening of f ab r i c s ,  they cu r ren t ly  
have r ece ived  l i t t le  study [1, 2]. We have accompl i shed  the synthes is  of 3 - ( l ' - m e t h y l - 2 ' - b e n z i m i d a z o l y l )  
ac ry l i c  acid (I) v ia  two rou tes .  1 ,2-Dimethylbenzimidazole ,  which, as  is  well known, contains a r eac t ive  
methyl  group in the 2 posi t ion,  was  condensed with chlora l ,  and the 1 , 1 , 1 - t r i c h l o r o - 3 - ( l ' - m e t h y l - 2 ' - b e n z -  
imidazo ly l ) -2 -p ropano l  (II) f o rm ed  was  hydro lyzed  to I.  As in the case  of quinaldine [3], the reac t ion  p r o -  
ceeds  quite smoothly .  Heating I with thionyl chloride conver ted  it to the acid chlor ide,  which was  obtained 
in the f o r m  of the hydrochlor ide ;  e s t e r s  (III, IV) and subst i tuted amides  (V-VII) (see Table 1) we re  ob- 
tained f r o m  the l a t t e r  v ia  the usual route .  Compounds III  we re  a lso  synthesized by the action of d iazometh-  
ane on I; e s t e r i f i ca t ion  with methanol  in the p r e sence  of sulfur ic  acid did not give sa t i s f ac to ry  r e su l t s .  

The o ther  route for  the synthes is  of I was  based on the use  of the Wittig reac t ion ,  which is apparen t -  
ly the f i r s t  case  of the appl icat ion of this reac t ion  to the imidazole  s e r i e s .  
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Compounds III and IV were  synthes ized  by the reac t ion  of 2 - f o r m y l - l - m e t h y l b e n z i m i d a z o l e  [4] with 
ca rbome thoxy-  and ca rbe thoxymethy lene t r iphenylphosphoranes ;  like the acid fo rmed  during the i r  saponif i -  
cation with alcoholic alkali ,  they do not d e p r e s s  the mel t ing points  in mixed samples  with compounds ob- 
tained via  the f i r s t  method.  The identical  c h a r a c t e r  of the compounds obtained is  also conf i rmed  by the 
r e su l t s  of th in - l aye r  ch roma tog raphy  (alumintun oxide, chloroform) and by the i r  UV spec t r a .  In both ca se s ,  
s t rong absorpt ion  bands c h a r a c t e r i s t i c  for  the CO (1700 cm -1) and C = C (1665 cm -1) va lence  v ibra t ions  

* See [9] for  Communicat ion XXIV. 
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and out-of-plane = CH (970cm -1) vibrat ions [6] appear in 
the IR spect ra  of I obtained f rom mineral-oil  suspensions 
with a UR-20 spectrophotometer .  

These resul ts  indicate that the compounds obtained 
by means of the two methods have the same configuration. 
They are  apparently the t rans  fo rms  since the formation of 
t rans  i somers  is general ly  observed [7, 8] when resonance-  
stabilized alkylidenephosphoranes (as are  the carbalkoxy-  
methylenetriphenylphosphoranes) are  used. 

EXPERIMENTAL 

l,l,l,-Trichloro-3-(l'-methyl-2'-benzimidazolyl)-2- 
propaaol (ll). Anhydrous zinc chloride (0.3-0.5 g) was 
added to a solution of 14.6 g (0.I mole) of 1,2-dimethyl- 
benzimidazole in 20 ml of dry toluene, and 9.6 ml (0.i mole) 
of chloral in I0 ml of toluene was added. The mixture was 
heated for 3 h with stirring on a water bath at 90-95 ~ It 
was then cooled, and the resulting precipitate was filtered 
and washed with ethanol to give 20 g (68%) of colorless 
plates with mp 201-202 ~ (from toluene). Found %: C 44.80; 
H 3.80; N 9.64. CiiHiiCl3N20. Calculated %: C 45.00; H 
3.78; N 9.54. 

3-(l'-Methyl-2'-benzimidazolyl)acrylic Acid (I). A 
mixture of 29.3 g (0.i mole) of If, 80 ml of ethanol, and i00 
ml of 25% sodium hydroxide was heated cautiously until a 
very  vigorous react ion commenced (when necessa ry ,  the 
flask was cooled with ice water).  The solution was then r e -  
fluxed for 2-3 h, the alcohol was removed in vacuo,  and 50- 
60 ml of concentrated hydrochlor ic  acid was added in po r -  
tions with cooling. The precipitate of the hydrochloride of 
I was fi l tered and dissolved in the minimum amount of 10~ 
sodium hydroxide. The free acid [15.8 g (61%)] was i so-  
lated by careful acidification with dilute hydrochlor ic  acid. 
The product was obtained in the fo rm of co lor less  plates 
with mp 227-228 ~ (decomp., dioxane with water) that were 
slightly soluble in water  and alcohol and insoluble in benz-  
ene. The compound readi ly  decolor izes  bromine water  and 
potassium permanganate  solution. Found %: C 65.43; H 
5.04; N 13.9. CllH10N202. Calculated %: C 65.34; H 4.98; 
N 13.95. Xmax (log e): 260, 317 nm (3.08, 3.98). 

Hydrochloride of the Acid Chloride of I. This was ob- 
tained by heating I with a small  excess  of thionyl chloride 
for  1 h at 80 ~ The excess  thionyl chloride was removed in 
vacuo, and the residue was dried at 80 ~ The product was 
placed in excess  alcohol to obtain the es te r s  of I; the amides 
were formed by mixing it with 2 moles of amine. 

Methyl Es t e r  of I (III) ~ 1-Methyl -2- formylbenzimid-  
azole [0.8 g (5 mmole)] was refluxed for  5 h in 15 ml of 
benzene with 1.67 g (5 mmole) of carbomethoxymethylene-  
tr iphenylphosphorane,  and the mixture was cooled and 
shaken with 10% hydrochlor ic  acid. The hydrochlor ic  acid 
extract  was separated and neutralized with sodium b icarb-  
onate solution, and the precipi tated es te r  was fi l tered to 
give 0.75 g (70%) of product .  
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Compounds III and IV were hydrolyzed to I by refluxing them in an alcoholic solution of potassium 
hydroxide for 4 h. 
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