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A Facile N-Alkylation of Imidazoles and Benzimidazoles

Yasuo KikuGawa

Faculty of Pharmaceutical Sciences, Josai University, 1-1 Keyakidai, Sa-
kado, Saitama 350-02, Japan

The most general method for the N-alkylation of imidazoles is
the alkylation in the presence of alkaline reagents'. Neverthe-
less, the reaction of imidazoles with alkyl halides does not pro-
ceed satisfactorily when carried out in the presence o an alkali
metal hydroxide due to the recovery of the starting imidazole
and the formation of quarternary salts®*, 2-Methylbenzimida-
zole has been methylated to give the 1,2-dimethyl compound

Table. Alkylation of lmidazoles (1) and Benzimidazoles (3)

SYNTHESIS

(48%) using methyl iodide and sodium in liquid ammonia*; less
satisfactory results were reported for the use of methyl iodide or
dimethy! sulfate and potassium Lydroxide. Recently, the N-al-
kylation of benzimidazoles in the presence of a phase-transfer
catalyst, 18-crown-6, was reported”.

I now report a new convenient method for the N-alkvlation of
imidazoles (1) and benzimidazoles (3) in high yield in which the
potassium salts of 1 or 3 are first prepared by reaction with pow-
dered potassium hydroxide in acetone at room temperature and
then, without previous isolation, submitted to the reaction with a
slight excess of the alkyl halide at room temperature to give the
monoalkylated products 2 or 4, respectively.
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The use of powdered potassium hydroxide is essential for the al-
kylation to proceed satisfactorily. When the reaction was per-
formed using potassium carbonate instead of potassium hydrox-
ide the starting imidazole was recovered in high yield. With benz-
imidazole, the best yield (89%) of 1-methylbenzimidazole s ob-
tained using a two- or threefold molar excess of methyl iodide.
In the case of 2-aminobenzimidazole, the use of excess alkyla-
ting agent leads to side reactions and to a decrease in yield of the
desired 2-amino-1-methylbenzimidazole.

1.2-Dimethylbenzimidazole; Typical Procedure:

Powdered potassium hydroxide (910 rag, 16.25 mmol) is added to a stir-
red suspension of 2-methylbenzimidazole (429 mg, 3.25 mmol) in ace-
tone (13 ml). After a few min, methyl iodide (507.7 mg, 3.58 mmol} is ad-
ded to the reaction mixture with vigorous stirring. After 10 min, the ace-
tone solution is transferred to a separating funnel containing benzene
(120 ml). The organic layer is washed with water (1 x 20 ml) and satu-
rated sodium chloride solution (20 ml) and is dried with sodium sulfate.
Benzene is evaporated and the residue is submitted to column chromato-

Educt R? Alkylating Prod- R R* Yield® m.p. ["C] (solvent)

Agent uct &3] — —

found reported
1 CH; CoHs---J 2 C,H; CH; 70 [picrate: 171-173° (ethanol)) [picrate: )
168-169°1°

1 CHs H,C—J 2 CH;, C,Hs  80¢ |picrate: 131-133" (ethanol)] [picrate: 132¢]°
3 H H.C-—J 4 CH, H 85; 899 |picrate: 247-249° (dec) (ethanol)] [picrate: 248°1
3 CH; H,C--J 4 CH; CH; 91 111-112° (benzene/pet. ether) 120!
3 NH, H;C-J 4 CH;, NH, 75 202-204° (benzene/chloroform) 201-202°%
3 4 CoHsCH, H 80 114--115° (ethanol) 115-1:5.5°7

H C.HsCH,-- -Br

ES

Yield of isolated product.

Reaction conditions: alkyl iodide/1 (or 3)==1.1; potassium hydroxide/1 (or 3)=5.0; reaction time 10 min.

¢ The product was contaminated by an acetone dimer (probably 4-hydroxy-4-methyl-2-pentanone) which could not be removed by column c/‘hroma-
tography. To eliminate this contamination, the reaction mixture obtained before column chromatography was acidified with aqueous 10% hydro-
chloric acid, and extracted with chioroform, and then the solution was made alkaline with aqueous 10% sodium hydroxide and extracted with ben-
zene. Benzene was evaporated and the residue was submitted to column chromatography on silica gel using chioroform/ethanol (7/1) for elution.

¢ Ratio methyl iodide/benzimidazole=2.0.
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graphy on silica gel (Merck) using chloroform/ethanol (9/1) for elution;
yield: 432.5 mg (91%): m.p. 110-111 °C (Ref., m.p. 114 °C).

Received: March 21, 1980
(Revised form: June 2, 1980)

M. R. Grimmett, Adv. Heterocycl. Chem. 12, 163 (1970).

M. Hiring, Helv. Chim. Acta 42, 1845 (1959).

L. J. Mathias, D. Burkett, Tetrahedron Lett. 1979, 4709.

R. M. Acheson, M. W. Foxton, P. J. Abbot, K. R. Mills, J. Chem. Soc.
[C] 1967, 885.

J. Sarasin, E. Wegmann, Helv. Chim. Acta 7, 722 (1924).

I. E. Balaban, H. King, J. Chem. Soc. 127, 2713 (1925).

M. A. Phillips, J. Chem. Soc. 1929, 2828.

A. M. Simonov, N. D. Vitkevich, Zh. Obshch. Khim. 30, 590 (1960); J.
Gen. Chem. USSR 30, 610 (1960).

K. v. Auwers, W. Mauss, Ber. Disch. Chem. Ges. 61, 2411 (1928).

T N

x N %

Downloaded by: UC Santa Barbara. Copyrighted material.



