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The esters of benzoin react with ammonia 1n acetic acid
to give 2-alkyl 4,5-diphenyl oxazoles and variable amounts
of the imidazoles resulting from those oxazoles (1l).

Bredereck and coworkers (2) obtained oxazoles by bromin-
ating ketones 1in the presence of amldes, and these oxmzoles
were transformed to imidazoles through reaction with am-
monia (3).

This reaction has been extended to the synthesls of oxa-
zoles and imldagoles by Marquez (4). Other syntheses of
imidazoles have been reported (5). The present paper des-
cribes a general synthesis of C substltuted imldazoles with
algh ylelds by heating formamide with esters of «-ketols.

The general reaction is as follows:
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o(~-ketols are obtalned through tromination of ketones follow-
ed by treatment with the potasslum salt of the required a-

cid.
Br2
R— CO—CH_— R!? —— ~—CO—CHBr —R'
> Brll R—CO r
R''— COZK H—CONH, 1
3 R—CO—CH~—0—CO—R'! >

]

The reaction takes place through the corresponding oxaz-
oles, as can be proved by heating the latter with formamide
in the same conditlions as for the X~ketol esters; they are

converted quantitatlvely to imidazoles. See Table I.

These reactions can be illustrated with the followlng ex-
ample:

0.6 Mole of (NH)+)2CO3 and 0.6 mole of formic acld were
heated at 1609 during 2 hours; 0.06 mole of the ester was
added and heatlng was continued for § hours at 180-19092. Af-
ter cooling and addlng 60 em3 of water, the solution was
filltered and made alkaline with ammonia. The precipltate was
filtered, after standing for 2~3 hours, and the imidazole
was removed with hot water.

The resulting product was dried and purified. Imidazoles
that were soluble 1n hot benzene crystallized by addition of

ligroin. Others were crystallized from ethanol.
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Locallzation of substituents in the imidazole ring by

nuclear magnetic resonance

The evidence for the assigned structures was obtalned
through N.M.R. spectra studies.

The spectra were recorded at 60 Mc/s and electronically
integrated on a Va;ian A ~ 60 spectrometer using trifluor
acetlic acld as solvent. The chemlcal shifts are expressed
as J -values (ppm) downfield from internal tetramethylsllane
¢=0).

In all cases the c-x;m group produces no signal. Whilst

c
the N-CoH group produces a signal at d=8,5, the C=0H
N N
group shows at<f: 7,4, The ~CHy groups bound to C, and G
produce different signals; the N-’?Z-CHE} group shows at
XN
J: 2,8 and the c=f:1,-CH3 atd=2,5.
N
The results are illustrated with the following examples:
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