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In t h e  a r y l a t i o n  and  a c y l a t i o n  of I,  a s  a r e s u l t  of a 

d e c r e a s e  in t he  b a s i r  of t he  s y s t e m  t h r o u g h  t h e  i n -  
t r o d u c t i o n  of e l e c t r o p h i l i c  r a d i c a l s  in to  i t ,  N - a r y l -  

and  N - a c y l - 1 ,  3 - d i m e t h y l - 2 - i m i n o b e n z i m i d a z o l i n e s  

(VI) a r e  f o r m e d  d i r e c t l y .  In  o r d e r  t o  e x c l u d e  t h e  b i n d -  
ing  by  t h e  i n i t i a l  i m i n e  of t h e  HX f o r m e d ,  in s o m e  

c a s e s  it i s  d e s i r a b l e  to  c a r r y  out  t h e  r e a c t i o n  in t h e  

p r e s e n c e  of  Na2CO~. T h e  a c t i o n  of n i t r o u s  a c i d  on I in 

a w e a k l y  a c i d  m e d i u m  l e a d s  to  t h e  N - n i t r o s o  d e r i v a -  
t i v e  (VII), w h i c h  i s  c l e a v e d  by  t h e  a c t i o n  of z i n c  d u s t  

in a c e t i c  a c i d  (1:1) w i th  t h e  f o r m a t i o n  of t h e  i n i t i a l  

i m i n e  {I), w h i c h  c o n f i r m s  i t s  s t r u c t u r e  a s  an  N - N i t r o s o  
c o m p o u n d .  
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R = alkyl (see t a b l e ) ;  R '  = a e y l  o r  a r y l  

EXPERIMENTAL 

Sy-~h~is of N-substituted 1, 8-dimethyl-2-iminobeazimidazollnes. 
A. A mixture of I (0.01 mole)and the appropriate alkyl, aryl, or 
acyl halide* (0.011 mole) was heated in a gIycerol bath for 1-3 hr 

*Methylation was carried out with methyl benzenesulfonate and 
acetylation with acetic anhydride (3 moles). 

(see table) or until the melt solidified. Exactly 0.01 mole of dibromo- 
ethane was used. To obtain VId-f (see table), 1 g of sodium carbonate 
was previously added to the mixture. After cooling, the melt was tri- 
turated with a mixture of ethanol and ether (1:5) or with ethanol 
(Via and VIb). When mineral salts were present in the melt, it was 
treated with hot water. Compound Via was isolated by distilling off 
the excess of acetic anhydride. 

B. with shaking, a solution of 0.015 mole of acyl chloride in 10 
ml of benzene was added to a solution of 0.01 mole of I and 2 g of 
sodium bicarbonate in 50 ml of water, and shaking was continued 
for another 2 hr. The precipitate was filtered off and washed with 
water, benzene, and a small amount of ethanol. 

C. A suspension or aqueous solution of a benzimidazolium salt 
was treated with an excess of alkali and the precipitate of V was fil- 
tered off, while ILia and IIIb were extracted with ether. 

N-Nit~oso-l, 8-dimethyl-2-iminobenzlmidazoline (VII). With 
stirring at 30-40"C, 1.03 g (15 raM) of dry sodium nitrite was added 
during 5 min to a solution of i g (5 raM) of the hydrochloride of I 
(obtained by adding concentrated HC1 to a saturated ethanolic solu- 
tion of I) in 10 ml of water acidified with 3 drops of glacial acetic 
acid, and stirring was continued for another 30 rain. The N-nitroso 
compound was filtered off and dried at 50-60"C. Yield 0.81 g (85%). 
yellow needles (from ethanol) with mp 126"C (with explosive decom- 
position). Found, %: N 29.15; 29.50. Calculated for CgHIoN40, %: 
N 29.45. 

2-Amino-l, 8-dimethylbenzimidazolium nil:rite precipitated when 
the reaction of I.HCI with NaNO z was carried out without heating or 
the solution was not acidified with acetic acid. Colorless needles 
(from ethanol) with mp 194~ (decomp.). The substance gave a 
reaction for the nitrite ion. Found, %: N 26.79; 26.71. Calculated 
for CgHIzN4Oz, %: N 26.91. 
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The formylation of l-methylbenzimidazole in position 2 has been ef- 
fected by the use of dimethylformamide in the presence of sodium. 

B e c a u s e  of t h e  p r e s e n c e  in  t h e  p - p o s i t i o n  of b e n z i -  

m i d a z o l e  of  a p o s i t i v e  c h a r g e ,  t h e  d i r e c t  i n t r o d u c t i o n  

of an a l d e h y d e  g r o u p  t a k i n g  p l a c e  t h r o u g h  t h e  s t a g e  of  

t h e  e l e c t r o p h i l i c  r e p l a c e m e n t  of  an H a t o m  by  a f o r m y -  

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

b e n z i m i d a z o l e - 2 - a l d e h y d e s .  The  e x i s t i n g  m e t h o d s  f o r  

t h e  s y n t h e s i s  of  2 - f o r m y l b e n z i m i d a z o l e s  a r e  b a s e d  

mainly on the oxidation of derivatives of benzimida- 
zole containing a methyl group [1] or a hydroxymethyl 
group [2] in position 2 and the oxidative degradation of 
1, 2-dihydroxy-l, 2-di(2'-benzimidazolyl)ethane [3] and 
its N-substituted derivatives [4] and of 2-(d-arabo)- 
benzimidazole [5]. The production of 2-formylbenzi- 
midazoles from o-arylenediamines and from 1, 2- 
dichloro-1, 2-diethoxyethane [6], from the aeetal of 
ethyl glyoxylate [7], and from dichloroacetie acid [8] 

has been reported. 
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In the  p r e s e n t  w o r k  it  ha s  b e e n  e s t a b l i s h e d  tha t  
l - m e t h y l b e n z i m i d a z o l e  u n d e r g o e s  f o r m y l a t i o n  in p o s i -  
t i o n  2 wi th  d i m e t h y l f o r m a m i d e  if  t he  r e a c t i o n  is  c a r -  
r i e d  out in the  p r e s e n c e  of m e t a l l i c  s o d i u m .  
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The  f o r m a t i o n  of II f r o m  I m a y  t a k e  p l a c e  by t h r e e  
r o u t e s :  
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T h e  c o n s i d e r a b l e  e v o l u t i o n  of h y d r o g e n  in t h e  a b s e n c e  
of d i m e t h y l f o r m a m i d e  is  in f a v o r  of  t he  c o n v e r s i o n  of  

I into IV;  h o w e v e r ,  the  a d d i t i o n  of s o d i u m  to 1 -  
m e t h y l b e n z i m i d a z o l e ,  a s  t a k e s  p l a c e  wi th  a n u m b e r  of 
c o m p o u n d s  c o n t a i n i n g  the  ~ bond,  i s  a l s o  not  e x -  

c luded .  S ince  the  h y d r o g e n  in p o s i t i o n  2 of  d i h y d r o -  

b e n z i m i d a z o l e s  p o s s e s s e s  c o n s i d e r a b l e  h y d r i d e  l a b i l -  

i ty  [9], t he  t r a n s i t i o n  of III in to  IV and of V into  VI i s  

qu i t e  p o s s i b l e .  

EXPERIMENTAL 

2-Formyl-l-methylbenzimidazole (II). A mixture of 4 g of I, 2.8 g 
of dimethylformamide, and 0.8 g of powdered sodium activated with 
isoamyl alcohol m ~ ml of benzene was stirred in a current of nitrogen 
for 1.5 hr. At the end of the reaction, 5 ml of acetic acid in 20 ml of 
water was added in one portion. If aqueous ethanol is used instead of 
aqueous acetic acid, the II formed rapidly undergoes a Cannizzaro 
reaction (see following experiment). The miXture was neutralized with 
saturated sodium carbonate solution, after which the layers were separa- 
ted. The aqueous layer was extracted with chloroform, the chloroform 
extract was combined with the benzene solution, and the solvents were 
distilled off. From the oily residue was isolated 0.75 g of compound II, 

purified via the bisulfite compound. The mp of the II (109 ~176 C) and 
its oxime (215~ ~ C) agree with those given in the literature [2, 10]. 

Copper 1-methylbenzimidazole-2-carboxylate (VII). The synthesis 
was carried out in a manner similar to the preceding experiment, but 
the acetic acid solution was replaced by i0 ml of 80% ethanol. When 

the sodium that had not taken pa~t in the main reaction had reacted, 

25 ml of water was added. The aqueous layer was acidified with ace- 

tic acid and a 5~ solution of copper sulfate was added to it until the 

separation of the Vll ceased. Yield 0.42 g. Found, %: C 52.08; 52.49; 

H 3.34; 3.65. Calculated for CmHt4N404Cu, %: C 52.24; H 3.41. 
l-Methylbenzimidazole-2-caxboxylic acid. This was obtained from 

VII by the method of Terror and Panchenko [II]. Mp 90 ~ ~ C (de- 

comp.). Literature data [II, 72]: mp 90"--91 ~ 93 ~ C (deeomp.). 
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