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A number of l-aralkylbenzimidazoles , the amination of which with sodium amide gives 1- 
aralkyl-2-aminobenzimidazoles, were obtained by the reaction of substituted benzyl chlo- 
rides or benzhydryl chlorides with benzimidazole or its silver salt. The successful amina- 
tion of 1-benzhydrylbenzimidazole attests to the insignificant influence of steric effects on 
the Chlchibabin reaction in the benzimidazole series [2]. 1-Methoxymethyl-2-aminobenzimi- 
dazole was obtained by the reaction of methoxymethyl chloride with the sodium salt of 2- 
aminobenzimidazole in absolute dioxane. 

We needed a s e r i e s  of 1 - a r a lky l -2 - aminobenz imidazo l e s  (H) and 1 - m e t h o x y m e t h y l - 2 - a m i n o b e n z i m i -  
dazole (IV) for  the genera t ion  of the highly r eac t ive  2 -aminobenz imidazo le  anions by the reduct ive  c leavage 
of the N - R  bond with sodium in liquid ammonia .  
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With this end in mind,  we subjected benzimidazole  to the act ion of a number  of subst i tu ted benzyl  chlo- 
r ides  in alcoholic a lkal i ,  as a r e su l t  of which we obtained good yields of l - a r a lky lbenz imidazo l e s  (Ia-c). 1- 
Benzhydrylbenzimidazole  (Id) is bes t  obtained by the r eac t ion  of the s i l ve r  sa l t  of benz imidazole  with benz -  
hydryl  chloride,  the use of which gives higher  and m o r e  reproducib le  yields than benzhydryl  b romide  [4]. 

Compounds I r ead i ly  f o r m  the cor responding  2-amino der iva t ives  (Ha-d) on r eac t ion  with sodium amide 
in absolute dimethylanil ine.  

We were  unable to obtain l - t r i t y l - 2 - a m i n o b e n z i m i d a z o l e  (He) by e i ther  aminat ion of l - t r i t y l b e n z i m i -  
dazole [5] o r  by the r eac t ion  of t r i ty l  chloride with the sodium sa l t  of 2 -aminobenz imidazole  in a b s o h t e  
xylene. In both cases ,  the s ta r t ing  compound and t r iphenylcarb inol  were  i so la ted  f r o m  the r eac t i on  mix ture .  

*See [1] for communication V. 
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TABLE I. 

Com- 
pound 

Ia 
Ib 
Ic 
Id 

I la  
IIb 

rap, cca 

Character is t ics  of the Synthesized Compounds 
]IR spectrum i 
(mineral oil), Empirical Found, % Calc., q~ 
cm-lC ] formula 

"qas ~S t 

I56 b 
163~-164 
166---.166 

16d 
U75--176 

llc 
lid 

IV 

200--B0~ i 
192-- 19~3: 
~17--2,18 
147--148 

348O 
3455 
3444 

34,~ 
3316 
3,'290 

CIsHI4N2"C6H3NaO7 
CITHIsN2"C~H3N307 
CI6H16N2"C6H3NsO7 

C2oHt6N2 
CIsHmN3 
CITHmN3 
C,6HIrN3 
C2oHI?N3 
CgHHN~O 

t ~  

C ]H N C IH N -~ 

3,8i 156r 539138 
57,4 4,4 14:7] 571614:4 
5'6,714,2 15,2] 56,814,1 

6,5 17,5175,916,4 
76,8] 7,2 15,7176,917,2 
76,5] 7,0 16,917'6,5/6,8 
79,8 ~:6 14,3 80,3 5,7 
60,9 --  61,0 6,3 

I 

15,5 57 
14,6 70 
15,1 60 
9,9 53 

17,7172 
15,8 63 
16,7161 14,o 

acompound la was recrystallized from acetic acid, Ib, c were reerys- 
tallized from alcohol, Id was recrystallized from aqueous alcohol, Ila- 
d were recrystallized from benzene, and IV was recrystallized from 
water. 
bThe boiling points of bases la-c were 150 ~ (I0 mm), 140-145 ~ (7 mm), 
and 200 ~ (80 mm), respectively. 

CFor VNH 2. 

In  add i t ion ,  IV, which  cannot  be  ob t a ined  by  d i r e c t  a m i n a t i o n  of  1 - m e t h o x y m e t h y l b e n z i m i d a z o l e  [6], 
is  f o r m e d  in good y i e l d  in  the r e a c t i o n  of m e t h o x y m e t h y l  c h l o r i d e  wi th  the s o d i u m  s a l t  of 2 - a m i n o b e n z i m i -  
dazo le  (IK). 

r f 
Na CH2OCH a 

I l l  IV 

E X P E R I ~ E  NTAL 

l-Benzyhydrylbenzimidazole (Id). A 16.3-g (0.08 mole) sample of freshly prepared benzhydryl chlo- 
ride was added to a suspension of 18.1 g (0.08 mole) of the finely ground silver salt of benzimidazole in 140 
ml of absolute xylene, and the mixture was refluxed with stirring and isolating from light for 3 h. The hot 
solution was filtered, and the AgCI was washed on the filter with hot xylene. The xylene was removed from 
the filtrate by distillation, and the residual oil began to crystallize very rapidly. The solid mass was trit- 
urated with ether, and the mixture was filtered to give 53% of crude product. This was crystallized from 
aqueous alcohol to give colorless crystals with mp 161 ~ (162-163 ~ [3]). 

l-(p-iV[ethylbenzyl)benzimidazole (la). A solution of 11.8 g (0.01 mole) of benzimidazole in 60 ml of 
alcoholic potassium hydroxide [7.84 g (0.14 mole)] was refluxed with stirring with 19.3 g (0.14 mole) of p- 
xylyl chloride for 5 h. The precipitated KCI was removed by filtration, and washed with chloroform. The 
solvent was removed by distillation, and the resulting oil was extracted with chloroform. The chloroform 
extract was washed with 10% NaOH solution and dried with potassium carbonate. The solvent was removed 
by  d i s t i l l a t i o n ,  and the r e s i d u e  was  v a c u u m - d i s t i l l e d  to g ive  12 g (57%) of a l i g h t - y e l l o w  oi l  wi th  bp 150 ~ 
(10 mm) .  Compounds  17o, c w e r e  s i m i l a r l y  ob ta ined .  

1 - B e n z h y d r y l Z 2 - a m i n o b e n z i m i d a z o l e  (IId). A s o l u t i o n  of 8 g (0.028 mole )  of Id in  40 ml  of a b s o l u t e  
d i m e t h y l a n i l i n e  was  s lowly  added  d r o p w i s e  to a s u s p e n s i o n  of 5.5 (0.14 mole)  of s o d i u m  a m i d e  in 15 m l  of 
abso lu t e  d i m e t h y l a n i l i n e ,  hea t ed  to 110 ~ a t  a r a t e  su f f i c i e n t  to e n s u r e  u n i f o r m  h y d r o g e n  evo lu t ion  (~ 1 h). 
t h e  m i x t u r e  was  s t i r r e d  a t  140 ~ for  1 h, coo led ,  and t r e a t e d  wi th  40 ml  of w a t e r .  The p r e c i p i t a t e d  a m i n e  
c r y s t a l s  w e r e  r e m o v e d  by  f i l t ra t ion , ,  A l a r g e  p o r t i o n  of the a m i n e  was  i s o l a t e d  f r o m  the f i l t r a t e  when the 
d i m e t h y l a n t l i n e  was  r e m o v e d  by  s t e a m  d i s t i l l a t i o n .  The r e s i d u a l  oi l  b e g a n  to c r y s t a l l i z e  on cool ing.  The 
c r y s t a l s  w e r e  r e m o v e d  by  f i l t r a t i o n  and w a s h e d  wi th  w a t e r ,  p e t r o l e u m  e t h e r ,  and e t h e r  to g ive  an  o v e r a l l  
y i e l d  of 4.6 g (54%) of c o l o r l e s s  c r y s t a l s  wi th  m p  217-218 ~ (benzene) .  

Compounds I I a - c  w e r e  s i m i l a r l y  ob ta ined .  I l l  s p e c t r a  of I I a - d ,  c m - l :  Uas 3440, 3480, 3455, and 3444 
( r e s p e c t i v e l y ) ;  u s 3350, 3400, 3316, and 3290. 

1 - M e t h o x y m e t h y l - 2 - a m i n o b e n z i m i d a z o l e  (IV). A 2-g (0.015 mole)  s a m p l e  of 2 - a m i n o b e n z i m i d a z o l e  
was  r e f l u x e d  u n d e r  n i t r o g e n  with 0.9 g (0.023 mole )  of s o d i u m  a m i d e  in 20 ml  of  a b s o l u t e  d ioxane  fo r  2 h. The 
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mixture  was then cooled while maintaining the passage  of ni trogen,  1.32 g (0.015 mole) of methoxymethyl  
ctlloride was added, and the mix tu re  was ref luxed for  2 h. It was then cooled, and the prec ip i ta ted  NaCl was 
r emoved  by f i l t ra t ion and washed with benzene.  The benzene was r emoved  by dist i l lat ion to give 0.24 g of 
product.  The dioxane was r em oved  by dist i l lat ion to give another  2.57 g of product  for an overa l l  yield of 
80% of a compound with mp 147-148 ~ (water). 

The IR spec t r a  of minera l -o i l  suspensions  were  r eco rded  with a UR-2~ spec t ropho tomete r .  
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