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ABSTRACT

A variety of alcohols were acetylated in good to high yields with acetic anhydride, in the
presence of Mg(HSO4)2 in CH2Cl2 under mild and heterogeneous conditions.
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INTRODUCTION

The acetylation of the hydroxyl group is one of the most widely used transformations in
organic synthesis.!*> A direct esterification of alcohols with carboxylic acids is generally
avoided because the equilibrium that is established between the reagents and the products
requires the use of excess reagents or elimination of water form the reaction mixture to drive the
process to completion. Many useful methods for esterification have been reported in the
literature 3-3 Some of the recently developed methods involve the use of organic 8 inorganic?
and organometallic reagents.!? However, most of these methods suffer from one or more of the
following disadvantages: long reaction times, vigorous reaction conditions, the occurrence of
side reactions and unavailability of the reagents, as well as poor yields of the desired product in
many cases.

Acetylation is normally performed by using acetic anhydride or acetyl chloride in the
presence of a base such as trimethylamine or pyridine. Further, the rate of acetylation is known
to be increased considerably if 4—dimethylaminopyridine is used as a co—catalyst.?
p—Toluenesulfonic acid 1T (a protic acid) and Lewis acids such as TiCly/ AgCIO4,'2
Cu(OTf),,'3 TaCls, 4 FeCly, 1 Cu(NO3),.3H,0'%, NaHSO4.H,0'!7 have been used to acetylate
alcohols. Apart from these catalysts, TMSOTT,! 8 and TMSCI'? have also been used as efficient
catalysts for acetylation of alcohols.

* To whom correspondence should be addressed.
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EXPERIMENTAL

General procedure for acetylation of alcohols using acetic anhydride: To a solution of
alcohol (1 mmol) and acetic anhydride (1.5 mmol) in dichloromethane (5 mL) Mg(HSOy), (0.5
mmol) was added and the mixture was refluxed until complete disappearance of the starting
material ( The reaction was monitored by TLC). After completion, the reaction mixture was
quenched with water (20 mL), and the mixture was extracted by CH,Cl, (30 mL). The organic
layer was separated , and washed with saturated NaHCO5 (25 mL) and water (15 mL) and dried
over MgSO,. Evaporation of the solvent followed by column chromatography on silica gel gave
the corresponding acetates from good to high yields.

In continuation of our studies in the applications of Mg( HSOy4), in organic
chemistry,2921.22 we wish to report the applicability of Mg(HSOy), for efficient acetylation of
alcohols. All reactions were performed under mild and heterogeneous conditions (Table,
Scheme). The actual role of Mg(HSO,), is not clear. However, we can consider two plausible
explanations, which are: a) activation of acyl moiety by coordination, b) smooth adsorption of
the generated water. This methodology is not useful for the acetylation of allylic alcohols (Table
1, entry 11).

Table 1. Acetylation and formylation of alcohols in the presence of Mg(HSO4)2

Entry Substrate Ac20/AcOH/ Product Time Yield

HCO2H (hr)  %Ab
1 CsHsCH20H Ac20 CsHsCH20ACc 0.17 92
2 2-BrCsH4CH20H Ac20 2-BrCsH4CH20ACc 050 90
3 2-MeCgH4CH20H Ac20 2-MeCsH4CH20AC 017 85
4 4-CIC6H4CH2OH Ac20 4-CIC¢H4CH20Ac 025 82
5 2-NO2C¢H4CH>20H Ac20 2-NO2CgH4CH20ACc 2.00 60
6 CeHsCH2CH2CH20H Ac20 CeHsCH2CH2CH20Ac 0.50 90
7 CeHsCH2CH(OH)CH3 Ac20 HsCH2CH(OAc)CH3 0.50 93
8 Cyclohexyl-OH Ac20 Cyclohexyl-OAc 1.50 87
9 CeHsCH(OH)C(O)CgHs Ac20 CeHsCH(OAC)C(O)CgHs 1.00 80

I [;}—Cmomcm)—@ Ac20 (O—)-CH(()M)C(O;—Q 0.17 50

11 CsHsCH=CHCH> OH Ac20 CeHsCH=CHCH20Ac¢ 0.17 -¢

a: Products were characterized by their physical constants, comparison with authentic samples and IR
and NMR spectroscopy, b: Isolated yields, ¢: Mixture of products




Int. J. Chem. Sci. : 1(1), 2003 55

Mg(HSO4)2
Ac20 + ROH CH3COOR
CH2Cl», reflux

Scheme

In conclusion, we have shown that Mg(HSO,), is a good reagent for acetylation of a variety
of alcohols under mild reaction conditions. The reactions are clean and the products yields are
good to high and the procedure is easy. Further investigation on the new applications of
Mg(HSOy), is ongoing in our laboratories.
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GRAPHICAL ABSTRACT

Mg(HSO4)2 as a mild and efficient
reagent for acetylation and formylation
of alcohols Mg(HSO4)2

Mg(HSO4)2
Ac20 + ROH + CH3COOR
CH>Clp, reflux
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