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The conversion of alcohols to esters 1s an important
svnthetic transformation that has received considerable
attention.’> Conversion of an alcohol to the corresponding
acetate 15 typically cammed out using acetic anhvdride or
acetv] chloride 1n the presence of pvridine or triethylamine
as a catalyst.® 4-(Dimethylamino) pyridine is known to cause
a remarkable rate acceleration in the reaction.** In addition
to catalvsis by tertiary amines. Lewis acids have also been
reported to catalvze the acetvlation of alcohols. Examples
include TMSCL® MgBr-.” Sc(AcO);-(CF;S0-)-NH.* TiCls +
AgClOs° CoCL." as well as Sn(OTf):, Cu(OTf): and
In(OTH:.""* A highly efficient catalvst. Sc(OTDs. was
introduced by Yamamoto.'* However most of the reported
methods suffer from one or more of the following disadvan-
tages: long reaction time. vigorous reaction conditions. the
occurance of side reactions and unavailability of the
reagents, as well as poor vields of the desired product. Thus.
there is still a demand to develop new and mild methods for
the acetvlation of alcohols in the presence of inexpensive
and bench top reagents.

On the other hand, anv reduction in the amount of sulfuric
acid needed and / or any sumplification in handling
procedures 1s requred for rnsk reduction. economic
advantage and environment protection. "* In addition. there is
current research and general interest in heterogeneous
systems because of the importance such svstems have in
industry and in developing technologies. '°

In continuation of our work on the application of silica
sulfuric acid.'”*" as a new sulfuric acid function immobilized
on the surface of silica gel via covalent bonding, we report
here a mild. clean. simple and efficient method for the
acetvlation of alcohols with acetic anhvdride n the presence
of this reagent in solution and under solvent free conditions
{Scheme 1),

AorB
ROH > ROCOCH:

A: (CH:CO»0/ silica sulfuric acid/ Solvent free, rt.
B: (CH;COYRO/ silica sulfuric acid/ #-hexane, rt.

Scheme 1
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Acetylation of different types of alcohols including primary,
allvlic. benzylic, hindered and unlundered secondary and
sterically hindered tertiary alcohols. was mvestigated in the
absence of solvent by Ac-O in the presence of silica sulfunc
acid (Table 1). It 1s in general known that diarvlcarbinols can
easily dimernize or dismutate in the presence of a Lewis acid
catalyst.”! However, benzhydrol itself. as a model compound,
was acetylated in 90% vield using Ac-O i the presence of
silica sulfuric acid without any dimerization (Table 1, entry
8). The secondary alcohols l-phenylethanol, 1-phenyl-2-
propanol, c¢yelohexanol, (-)menthol and 2-adamantol were
acetylated under the same conditions in good to excellent
vields (Table 1. entries 7. 10, 12. 14, 18). It is noteworthy
that in the case of optically active alcohols the reaction
proceeded well with complete retention of configuration
(Table 1, entry 14). Interestingly. hindered tertiary alcohols
such as l-methylcyclohexanol. ferf-butyl alcohol and
l-adamantol were also converted to the corresponding
acetates at room temperature in good to excellent yields as
models for acetvlation of tertiarty alcohols (Table 1. entnes
15-17).

In order to compare the obtained results with those
obtaned n solution, we studied the acetylaion reaction m #-
hexane. As shown in Table, there are appreciable difference
between the results obtamed i solution and those in solvent
free conditions. Thus. by ommiting the solvent, m addition
to ease of the work-up procedure. the reaction tune was
reduced and the need for solvent is avoided.

In conclusion. we have developed an efficient and
excellent vielding method for the acetylation of alcohols
with acetic anhydride under mild reaction conditions. The
reactions are clean and no detectable by-product was found.
The products are obtamed good to high vields and the
procedure is easy.

Experimental Section

General. Chemicals were purchased from Fluka. Merck
and Aldrich chenucal compames. Yields refer to 1solated
products. Silica sulfunic acid was synthesized according to
our previously reported procedure.’™® Products were
characterized by their physical constants, comparison with
authentic samples and IR and NMR spectroscopy.” >

General procedure for the acetylation of alcohols in #-
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hexane. A mixture of alcohol (I mmol), acetic anhydride
(1.5 mmol) and silica sulfuric acid (0.05 g) in »-hexane (G
mL) was stirred at room temperature. The progress of the
reaction was monitored by TLC or GC. After completion of
the reaction, solvent was evaporated and water was added
(10 mL). The mixture was extracted with CH-Cl; (2 x 10
mL). The organic layer was separated, and washed with
saturated NaHCO;: (2 x 12 mL) and water (7 mL) and dried
over anhydrous MgS0,. Evaporation of the solvent followed
by column chromatography on silica gel afforded the pure
acetate.

Nofes

General procedure for the acetylation of alcohols
under solvent free conditions. A mixture of alcohol {1
mmol), acetic anhydride (1.5 mmol) and silica sulfuric acid
(0.05 g) was stirred at room temperature. The progress of the
reaction was monitored by TLC or GC. After completion of
the reaction, water was added (10 mL). The mixture was
extracted with CH»Cl> (2 x [0 mL). The organic layer was
seperated, and washed with saturated NaHCO; (2 x 12 mL)
and water (7 mL) and dried over anhydrous MgSQ,. Evapo-
ration of the solvent followed by column chromatography on
silica gel afforded the pure acetate.

Table 1. Acctylation ot alcohols using AcxO in the presencee of silica sulfuric acid

Acctylation in the absence of L. .
- Acetylation in solution

Entry Substrale Product solvent
Time {min.) Yield% Time (min.) Yield%
] CalLCT1: OF Cof I, OAC 4 90 10 85
2 2-BrC O OF 2-BrCol LCIH OA¢ 3 82 5 80
3 2-CICI L CH: Ol 2-CICHLCT: OAC 1 85 25 90
4 4-CICI L O 4-CICHLCT: OAC 1 95 15 89
5 4-(MehCCILCHL O 4-(Me)CCHLCIT OAC 1 90 10 92
6 3-NOQsCal LCH: O 3-NOLCHLCIH OAC 5 82 10 80
7 @—( @—( 3 87 5 90
OH OAc
OH OAc
X X
9 1 80 30 80
OH OAc
10 m mc ] 85 10 82
1 ©/\L ©/\L 1 90 10 8S
OH OAc
12 <:>—0H <:>—OAC 7 82 5 80
13 1-Octanol 1-0cty | acetate 10 83 30 8
OH OAc
14 _<:§< _<:§< 15 80 60 80
OH OAc
15 CX <:>< 8 85 5 87
16 —;*OH 4“0/*0 6 83 90 75
17 @OH @OAC ! 90 5 82
OH OAc
18 @ @ 3 86 (0 85
OH OAc
19 @——( @—( 1 700 85 8o
OH OAc

“Yield refers to isolated pure diacetate.”2.5 mmol ot acetic anhydride was used.
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