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An Efficient Synthesis of 2-(Methylaminomethyl)-4,5-Dialkyl-1H-Imidazoles.

Valérie A. Readér

Department of Medicinal Chemistry, Research and Development Division, SmithKline Beecham Pharmaceuticals,
709 Swedeland Road, PO Box 1539, King of Prussia, PA 19406-0939, USA.

Received 3 June 1998

Abstract: A mild and convenient synthesis of 2-(methylaminomethyl)- The protection of the commercially available N-methylamino
4,5-dialkyl-1H-imidazoles is described. The procedure was used in thacetonitrile hydrochloride 3° with benzylchloroformate gave a

preparation of
benzimidazole 1 and 2-(methylaminomethyl)-4,5-dimethyl-1H-
imidazole2.

As part of a recent medicinal chemistry program, we required a gener [
and efficient synthesis of 2-(alkylaminomethyl)-substituted imidazoles
The method we developed is exemplified in scheme 1 by the synthesis
of 2-(methylaminomethyl)-4,5-dialkyl-1H-imidazoles, specifically 2-

(methylaminomethyl)-4,5,6,7-tetrahydro-1H-benzimidazdleand 2-
(methylaminomethyl)-4,5-dimethyl-1H-imidazoe

Numerous syntheses of 2-(aminomethyl)- and 2-(alkylaminomethyl)

4 5-dialkyl-1H-imidazoles have been repofte@he methods we tried

were not reliable for our examples, affording .Iow yie!ds and multipleyield of 51% (based 06)°
products. An excellent method for the synthesis of imidazoles has be

described by Hoff in which an amidine is cyclized with aa-

2-(methylaminomethyl)-4,5,6,7-tetrahydro-1H- quantitative yield of, which was converted to the thioam#fein 70%

yield by reaction with KBS in the presence of excesgNEtin DMF at
room temperature. Treatment &f with methyl iodide in acetone
afforded the S-methyl thioimidag&which was obtained as a crystalline
B oduct in 89% yiell CompoundBa was prepared in 77% yield from
commercially availablex-hydroxyketal7° by catalytic oxidation with
TPAP/NMCOP in CH,Cl,. Subsequent reductive amination 8 by
NaBH;CN and excess NMDAc in methanol at pH 6 gave theamino
ketal 9a in 70% yielc?. The S-methyl thioimidaté was then stirred in
methanol with 50% excess of theamino ketala at 6°C for 3 hours
to give the amidinel0a Compoundl0a was then reacted without

‘purification with 6N HCI to give an intermediate which spontaneously

cyclized to give the 2,4,5- trisubstituted imidazatea in an overall
after purification by flash chromatography.

Hemoval of the benzylcarbamate by catalytic hydrogenolysis afforded

the 2-(methylaminomethyl)-4,5-disubstituted-1H-imidazdlen 79%

substituted-acetal. We have found this method to be equally applicab{ﬁeld

with an a-substituted ketd) leading to the desired 2-

(alkylaminomethyl)-substituted imidazoles.
The syntheses of the imidazoleand2 are shown below in Scheme 1.
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Scheme 1

a) CbzCl, DIEA, CH,ClIy, rt, 5h ; b) HoS, Et3N, DMF, rt, 16h ;

c) CHjl, acetone, rt, 3h ; d) TPAP, NMO, 4 A sieves, CHJCly, rt,

16h; ) NaBH3CN, NH4OAc, MeOH, rt, 3h ; f) 6, MeOH, 60°C, 3h ;
g) HCI 6N, rt, 1h ; h) HCI(g), MeOH, 10%Pd/C, H,, 50psi, 5h

Analogously, the dimethylimidazole2!®1! was prepared from

commercially available 3,3- dimethoxy-2-butanone in an overall yield
of 35% (based o6) after flash chromatography.

In summary, we have demonstrated a convenient and mild synthesis of
highly substituted imidazole derivatives. The method is exemplified by
the preparation of the tetrahydrobenzimidazole and the dimethyl
imidazole derivatived and2. We believe that this route can be applied
to a wide range of substituted imidazoles using for example thioamides
derived from amino acids, and a wide range-¢fydroxy ketones.
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