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Synthesis of Cyclohexyl and Isopropyl Ketones from Benzimidazole
Methiodide Salt and Grignard Reagents

YANG Bing-Qin~
SHI Zhen
Department of Chemistry — Northwest University ~Xi'an

QIANG Ju-Li

The reaction of 2-alkyl-1 3-dimethylbenzimidazolium salts with
Grignard reagents gave addition products which were hy-
drolyzed to give ketones. A new method for the preparation of
cyclohexyl ketones and isopropyl ketones is provided.
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Introduction

The coenzyme N> N''-methenyltetrahydrofolate uses
2-imidazoline ring in the transfer of a single carbon at the
carboxylate oxidation level. The methods to mimic such
processes have been developed.! New methods for the
preparation of aldehydes and ketones via imidazoline as te-
trahydrofolate coenzyme model have been provided.? In
this paper the reaction of 2-alkyl-1 3-dimethylbenz-
imidazolium salts with Grignard reagents was reported the
products were hydrolysed to give ketones. As a new te-
trahydrofolate coenzyme model  benzimidazolium salts
transfer substituted single carbon at the carboxylate oxida-
tion level in the reaction cyclohexyl ketones and isopropyl
ketones were prepared via this reaction.

Addition of Grignard reagents to benzimidazolium
salts in dry tetrahydrofuran led to formation of benzimida-
zolidines  which could be hydrolyzed in acidic solution

5% hydrochloric acid to give ketones. The addition-hy-
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drolysis reaction is shown in Scheme 1.

Carbonyl compounds are obviously of most important
in synthetic organic chemistry. Methods for converting car-
boxylic acid into ketones generally make use of the con-
trolled partial reduction of esters using diisobutylaluminum
hydride or partial reduction of acid chlorides with lithium
tri-£-butoxyaluminum hydrides or Grignard reagents in the
presence of special catalyst at very low temperature.’ *
Methods by using heterocyclic compounds and Grignard
reagents were also reported.> © But at the same time Mey-
ers’ found that the Grignard reagents appear to complex
with the heterocyclic oxygen or sulfer resulting in ring
cleavage by virtue of addition of a second equivalent of the
Grignard reagent.

In the method described in this paper the intermedi-
ate benzimidazolidine produced from the reaction of Grig-
nard reagent with benzimidazolium salt is stable and it
can not be decomposed to ketone which can react with
Grignard reagent further under the same reaction condi-
tions. Benzimidazolium salts could be prepared from
methyl iodide and benzimidazole which could be prepared
from carboxylic acid and o-phenylenediamine. The syn-
theses of cyclohexyl ketones and isopropyl ketones are dif-
ficult so the above-mentioned route provides a useful
method for synthesizing cyclohexyl ketones and isopropyl

ketones from carboxylic acid and o-phenylenediamine.
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Experimental

Melting points were taken on a model X4 melting point
apparatus and uncorrected. Infrared spectra were recorded
on a EQUINOXSS5 spectrophotometer.
monitored by thin layer chromatography using Alugram sili-
ca gel/UVys4. Solvents were purified by standard methods.

Reactions were

Preparation of benzimidazolium salts

Benzimidazolium salts were prepared by the reported
procedures .3 ° The experimental data are listed in Table 1.
Grignard reagents were conveniently prepared by general

method .

General procedure for the preparation of ketones

0.015 mol
200 mL.  was prepared in a three-necked round-bottomed
flask 0.01 mol was added to

the Grignard reagent solution in small portions over 30

Grignard reagent in dry tetrahydrofuran

then benzimidazolium salt

min. The suspension was stirred at refluxing temperature
for about 28—30 h till the reaction was finished. Tetrahy-
drofuran was removed by distillation and the residue was
shaken with 5% hydrochloric acid 50 mL in a separatory
funnel. The aqueous layer was separated extracted twice
with ether or chloroform 2 x 30 mL
ganic layers were washed with sodium chloride solution

dried over anhydrous magnesium sulfate and evaporated to

give ketones on distillation.

. The combined or-

Results and discussion

The results of experiments were summarized in Table
2. As shown in Table 2 expected ketones were synthe-
sized in good yields under mild conditions except 7 and
11.

The reaction described in this paper can be reason-
ably explained by the addition reaction of Grignard reagent
with quaternary C =N bond of benzimidazolium iodide and
the formation of benzimidazolidine which can be hydrolyzed
to give ketone in acidic solution. The mechanism for the
addition-hydrolysis reaction is shown in Scheme 2.

Table 1 Preparation of benzimidazolium salts

Comp . R Color and state m.p. C Yield %
1 CH; Colorless needles 254—255 255 8 72
2 CH; CH, 5 Colorless needles 180—182 182—184 ° 72
3 CeHs Bright platelets 272—273 273 8 62
4 Ce¢HsCH, Colorless prisms 278—280 278—280 ° 53
Table 2 Preparation of ketones
Comp . R Color and state m.p./ b.p. vy cem”! Yield %
5 CH; Yellow liquid 115—117 117 0« 1720 67
6 CH; CH; 5 Yellow liquid 200—202 93 kPa ! 1715 64
7 CgHs — — — —
8’ CeHsCH, Colorless oil 140—141 140 2 ¢ 1720 53
9 CH; Yellow liquid 176—177 177 B¢ 1710 71
10 CH; CH, 5 Colorless oil 110—115 140 Pa ™ 1710 68
11 CeHs — — — _
120 Ce¢HsCH, Colorless oil 138—140 700 Pa 1705 49

“m.p. of 2 4-dinitrophenylhydrazone .
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The formation of quaternary ammonium salt probably
assists the addition reaction by increasing the polarity of
C =N double bond being attacked by Grignard reagent
since the C = N bond itself does not successfully undergo
the reaction with Grignard reagent. Further investigation
on this kind of reaction is being continued in our laborato-

ry.
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