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By the action of alkyl halides the 5-subst i tuted der iva t ives  of 1-benzylbenzimidazole  were converted into 
salts  of benzimidazole ,  debenzylat ion of which in liquid ammonia  with sodium leads to the format ion of the 
less  readi ly  available 6-der iva t ives  of 1-alkylbenzimidazoles .  This method gives good resu l t s  during the 
synthesis  of 6-a lkyl- ,  6-alkoxy-,  and 6-aminobenzimidazoles ,  but because of secondary processes  it 
cannot be used for the production of 6-bromo and 6-ni t ro  der ivat ives .  

It i s  well known that alkylation of 5(6)-substi tuted der iva t ives  of benzimidazole  leads to the format ion of a 
mixture  of 1, 5- and 1, 6-disubst i tuted der iva t ives  formed in approximately a 1 : 1 ratio [1]. Thus the synthesis of 
1, 5-disubst i tuted der iva t ives  of benzimidazole  is conducted according to a well elaborated scheme from the 
4-der iva t ives  of o -n i t roan i l ine  [3]. The 6-subst i tuted der iva t ives  of benzimidazole  are much less readi ly  available. 
In o rder  to obtain such compounds, two mult is tage methods have been proposed, although they are of somewhat 
l imited use [4, 5]. 

We have elaborated a s imple  method for obtaining 6-alkyl- ,  6-alkoxy-,  and 6-aminobenzimidazoles  containing 
the alkyl radical  in position j 1. According to our scheme the readi ly  available 5-subst i tuted der ivat ives  of 1- 
benzylbenzimidazole  [6] (I) are  converted into alkyl halides (II), the debenzylation of which gives r i se  to the 6- 
der ivat ives  of 1-a lkylbenzimidazoles  (IID. 
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Quaternizat ion of 5-alkyl-  and 5 -a lkoxy- l -benzy lbenz imidazo les  proceeds readi ly  in a medium of absolute 
toluene, whereas  5 - a m i n o - l - b e n z i m i d a z o l e  is  most  conveniently alkylated in acetone because of side react ions.  On 
debenzylat ion the best  resul t s  are obtained when a solution of sodium in liquid ammonia  is used. During the procedure 
80% yields of the 6-subst i tuted der iva t ives  of compound III are  achieved. Cleavage of the benzyl  radical  proceeds 
markedly  less readi ly  on react ion of sa l ts  of compound II with sodium amalgam or hydrogen in the presence  of Raney 
nickel [7]. 

We propose that our  method can be used for the synthesis  of 6 -bromo-  and 6-n i t ro-subs t i tu ted  der ivat ives  of 
benzimidazole .  During the action of sodium in liquid ammonia  on the salt  of 1 -benzy l -3 -e thy l -5 -bromobenz imidazo le  
bromine  is cleaved and an 80% yield Of 1-ethylbenzimidazole  is obtained. Salts of 5-ni t robenzimidazole  in terac t  with 
solutions of sodium liquid ammonia  with the formation of a mixture  of var ious products which are difficult to identify. 

EXPERIMENTAL 

Format ion  of Benzimidazole  Salts (H). A solution of 0.01 mole of compound I and 0.04 mole of the alkyl halide 
in 40 ml  absolute toluene were boiled for severa l  hours  (table). The c rys ta l s  which separated out were removed by 
f i l t rat ion,  washed with acetone and thene the r ,  a n d r e c r y s t a l l i z e d f r o m  alcohol. Yield, 85-95%. The salt  lIf was 
obtained in a medium of acetone. Yield, 53%. 

l-Methyl-6-methoxybenzimidazole (Ill, R' =CH3; R = CH30). A 0.92 g quantity (0.04 mole) of sodium was added 

*For part III, see [9]. 
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stepwise with s t i r r i ng  to a suspens ion of 7.4 g (0.02 mole) of the salt IIe in 75 ml liquid ammonia.  The ammonia  was 
removed by evaporation, the res idue  was extracted with chloroform and the product  obtained was isolated from the 
extract  by dis t i l la t ion under  vacuum. The la t ter  consisted of co lor less  c rys ta l s  with a m p  of 66-67 ~ C, which is in 
accordance with data in the l i t e ra ture .  Bp, 185-190 ~ C (15 ram). Yield, 2.05 g (60%). 
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*According to data in the l i terature,  mp is 173.5-174.5 ~ C [ 8]. 

1 -Eth y l -6 -methoxybenz imidazo l e  (III; R' = C2H5; R :CH30). A) This compound is obtained in an analogous 
manne r  f rom the sal t  of Hc. Yield, 62%. Yellowish oil with a bp of 180-185 ~ C (13 ram). Found, %: C 68.6; H 6.6; 
N 15.7. Calculated for Ct0HlaN20, %: C 68.3; H 6.9; N 15.9. P ic ra te ,  yellow needles with a mp of 215-216 ~ C (from 
alcohol). Found, %: N 17.0. Calculated for C10H12N20. CGH3N307, %: N 17.3. 

B) A 15.3 g quantity of 6% sodium amalgam was t r ans fe r r ed  stepwise with mixing into a solution of 3.43 g 
(0.014 mole) of a sal t  of compound IIc in 30 ml  water.  On the following day the mixture  was extracted with chloroform, 
the extract  was dried with potash and af ter  removal  of the solvent  the res idue was dis t i l led under  vacuum. Bp 162- 
167 ~ C (9ram). Yield, 0.9 g (32%). 

1 - E t h y l - 6 - m e t h y l b e n z i m i d a z o l e  (III, R'  =CzH~; R =CH3). This compound was obtained by the action of sodium 
in liquid ammonia  on the salt  of Ilb according to the above-descr ibed  method. Yield, 53%. Yellowish oil with a bp of 
205-210 ~ C (2 ram). Found, %: C 74.8; H 7.6; N 17.2. Calculated for C10HlzNa: 75.0; H 7.5; N 17.5. Picra te ,  yellow 
needles (from alcohol) with a m p  of 256-257 ~ C. Found, %: N 18.2. Calculated for C10HtaN 2. C6H3N3OT: N 18.0. 

1 -Benzy l -6 -aminobenz imidazo le  (I, R =NHz). A mixture  of 3.2 (0.013 mole) of 1 -benzyl -5-n i t robenz imidazo le  
[9], 12 g (0.05 mole) SnC12 �9 2HaO and 15 ml  conc HC1 was s t i r r ed  at 100 ~ C for 1.5 hr.  The precipi ta te  was removed 
by f i l t ra t ion,  dissolved in 10 ml  water  and t rea ted with excess of 40% sodium hydroxide. The resu l t ing  precipi ta te  was 
again f i l tered,  dried,  and the amine was extracted with hot benzene.  Yield, 1.8 g (67%) Colorless  needles (from 
benzene) with amp of 155-156 ~ C, Found, %: C 75.1; H 5.7; N 18.6. Calculated for C14HI3N 3, %: C 75.3; H 5.9; 
N 18.8%. 

1 -Meth y l -6 -aminobenz imidazo l e  (HI, R' = CH3; R =NHa). This compound was obtained by the action of meta l l ic  
sodium in liquid ammonia  on the salt  of Ef according to the above-ment ioned method. Light-yellow oil with a bp of 
180-185 ~ C (4 mm), readi ly  soluble in alcohol, acetone, and chloroform. On heating it d issolves  in benzene but does 
not dissolve in pet ro leum ether.  Yield, 70%. Picra te ,  yellow p r i s m s  (from alcohol) with a mp of 225-227 ~ C. Found, 
%: C 44.6; H 3.2; N 22.2. Calculated for CsHgN 3" C6H3NaOT,%: C 44.8; H 3.2; N 22.4. 

Interaction between the iodide of 1 - b e n z y t - S - e t h y l - 5 - b r o m o b e n z i m i d a z o l e  (IIh) and sodium in liquid ammonium.  
A 0.4 g (0. 0176 mole) quantity of sodium was added in small portions with mixing to a suspension of 3.9 g (0.088 mole) 

of the salt of n'h in 75 ml liquid ammonia. After evaporation of the ammonia the residue was extracted with 
chloroform, the extract was dried with potash, the solvent was removed by distillation, and the residue was sublimed 
under vacuum. A 0.9 g (80%) quantity of a light yellow oil was obtained, the picrate of which had a mp of 217-218 ~ C 
(from alcohol) and the sample mixed with a known sample was identical to the picrate of l-ethylbenzimidazole [8]. 
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