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Synopsis. Treatment of l-acylimidazoles with alcohols
in the presence of N-bromosuccinimide led to the rapid
formation of the corresponding esters. The carboxylic acids
with less than two hydrogen atoms at their a-positions general-
ly gave good results. Even such a hindered ester as t-butyl
pivalate could be prepared by this procedure.

The reaction between alcohols and 1-acylimidazoles?
is known as one of the elegant esterification methods®
under mild conditions. Though the above reaction is
usually slow at room temperature, the esters of primary
and secondary alcohols can be prepared by conducting
the reaction at elevated temperatures.® For the prepara-
tion of hindered esters, however, the method is ineffec-
tive and the use of a strong base catalyst, such as sodium
alkoxide or sodium amide, is indispensable.® #Butyl
pivalate, for example, has been prepared by the latter
procedure in a 64%, yield.¥ The author has found that
when l-acylimidazoles were treated with N-bromosuc-
cinimide® in the presence of alcohols, rapid esterification
took place at room temperature under neutral condi-
tions. In most cases, the reaction terminated within
sixty minutes. Hindered esters, such as ¢-butyl pivalate
(2) and t-butyl 2,3,6-trimethylbenzoate (3) could be
obtained in 48 and 659, yields, respectively, by refluxing
the corresponding reactants in methylene chloride for
twelve hours.
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The esterification is considered to proceed via the
intermediate represented by 1. This method could be
applied to the acylation of the acid-labile alcohol,
2,3-isopropyridenedioxy-2-methylpentanol (4).® The
imidazolide (5) of methyl hydrogen meso-2,4-dimethyl-

glutarate was converted into the corresponding #-butyl
ester in a 709, yield without any detectable epimeriza-
tion.

A limitation of the method is that the yield in the
esterification of carboxylic acids having two or three
hydrogen atoms on the a-carbon atoms, is fairly variable
depending on the alcohols used. 1-Hexanoylimidazole
was, for example, converted into its ethyl ester in only
a 179, yield, and 809, of the product was an unexpected
compound for which the tentative formula (6) has been
given on the basis of spectral data. s-Butyl hexanoate
was, however, obtained in a 809, yield.

A summary of the yields is given in Table 1 below.

TaBLE 1. PER CENT YIELDS OF ESTERS

1-Acylimidazole Alcohol Solvent Yield®
Pivaloyl Ethanol CH,Cl, 84
Pivaloyl 2-Methyl-2-propanol CH,Cl, 48"
Pivaloyl Cyclohexanol THF 959
Pivaloyl 4 THF 90
2-Methylpentanoyl Ethanol CH,Cl, 85
2-Methylpentanoyl Cyclohexanol CH,Cl, 81

2-Methylpentanoyl
2,3,6-Trimethyl-

2-Methyl-2-propanol CH,Cl, 95

2-Methyl-2-propanol CH,Cl, 65

benzoyl

2&1‘3;3;;“‘6‘”" Benzyl alcohol CH,Cl, 70
Benzoyl Ethanol THF 80
Hexanoyl Ethanol CH,Cl, 17
Hexanoyl 2-Butanol CH,Cl, 80
Hexanoyl Benzyl alcohol CH,Cl, 80%
Hexanoyl 2-Methyl-2-propanol CH,Cl, 57
Acetyl Cyclohexanol THF 20

a) All yields are based on 1-acylimidazoles. b) These

reactions were run under reflux for 12 h. c) The yield
was determined by GLC.  d) The yields were calcu-
lated from NMR spectra.

The analytical and NMR data of new compounds
prepared in this study are given in Table 2.

Experimental
General. All the reactions were carried out in a nitrogen
atmosphere. The quality of the reagents employed has a

very marked effect upon the yield. Imidazole was purified
by sublimation. N-Bromosuccinimide was recrystallized
from water and dried at 25 °C under reduced pressure (5 mm-
Hg). The alcohols employed were all absol ute.

Tetrahydrofuran or dichloromethane was used as the solvent.
But dichloromethane was preferable because tetrahydrofuran
polymerized slowly under the reaction conditions.

Procedure. All the esters were prepared by almost the
same procedure as exemplified by that of ¢-butyl 2-methyl-



2020

NOTES

[Vol. 49, No. 7

TABLE 2. ANALYTICAL AND NMR DATA OF NEW COMPOUNDS

Compound

Characteristic chemical shifts (6) and analysis®)

1-(2-Methylpentanoyl)imidazole®
8.22(broad-s, 1H).

1-(2,3,6-Trimethylbenzoyl)imidazole® 2.11(s, 3H), 2.17(s, 3H), 2.28(s, 3H), 6.95—8.00(m, 5H).

0.93(m, 3H), 1.35(d, 3H), 3.13(m, 1H), 7.00(double-d, 1H), 7.12(double-d, 1H),
Found: C, 64.77; H, 8.40. Caled: C, 65.03; H, 8.49.

Found: C, 72.51; H,

6.63. Calcd: C, 72.87; H, 6.59.

Benzyl 2,3,6-trimethylbenzoate

2.14(s, 3H), 2.20(s, 6H), 4.33(s, 2H), 6.97(qualtet, 2H), 7.30—7.46(m, 5H).

Found: C, 79.85; H, 7.04. Calcd: C, 80.28; H, 7.13.

t-Butyl 2,3,6-trimethylbenzoate (3)

1.61(s, 9FL), 2.23(s, 6H), 2.30(s, 3H), 6.98(qualtet, 2H).

Found: C, 76.45; H,

9.28. Caled: C, 76.32; H, 9.15.

Cyclohexyl 2-methylpentanoate

0.90(m, 3H), 1.11(d, 3H), 2.43(m, 1H), 4.75(m, 1H).

Found: C, 72.33; H,

11.22. Caled: C, 72.68; H, 11.18.

2,3-Isopropyridenedioxy-2-methyl-

pentyl pivalate (s, 2H).

1.05(m, 3H), 1.20(s, 9H), 1.30(s, 3H), 1.38(s, 3H), 1.41(s, 3H), 3.70(t, IH), 3.93
Found: C, 64.01; H, 10.11.

Calcd: C, 65.08; H, 10.14.

a) The C and H analyses were carried out on the samples which were obtained by the simple distillation of the
reaction products by applying the micro pot-style molecular distillation apparatus at the appropriate bath tem-

perature.
the usual procedure.

pentanoate.
identified.
t-Butyl 2-Methylpentanoate (7): 1-(2-Methylpentanoyl)-
imidazole prepared from 2-methylpentanoyl chloride (592 mg)
and imidazole (610 mg) was dissolved in dichloromethane (25
ml). To this solution were added 2-methyl-2-propanol (422
mg) and then N-bromosuccinimide (814 mg) at one time at
room temperature. After 1h, the mixture was analyzed by
GLC. GLC analysis indicated the formation of 7 in a 959,
yield. The resulting mixture was distributed between water
(20 ml) and pentane (100 ml). The organic layer was sepa-
rated, washed successively with a saturated aqueous solution of
citric acid, water, and a saturated aqueous solution of sodium
hydrogencarbonate, dried over anhydrous sodium sulfate, and
concentrated to a colorless oil (95%,). The ester thus obtained
was identified with an authentic sample by NMR spectroscopy.

The esters thus obtained were spectroscopically
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b) The I-acylimidazoles were prepared from the corresponding acyl chlorides and imidazole following
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