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Zeolite HSZ-360 as a New Reusable Catalyst for the Direct Acetylation
of Alcohols and Phenols Under Solventless Conditions
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Abstract. Alcohols and phenols were efficiently acylated with acetic anhydride without solvent over zeolite

HSZ-360. The catalyst can be reused with no activity loss. © 1998 Elsevier Science Ltd. All rights reserved.

The acetylation of alcohols and phenols 1s a fundamental process in organic chemistry and provides a

cheap and efficient means for protecting OH groups during oxidation, peptide coupling and glycosidation
1

reactions.
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lanthanide derivatives’) catalyst.

In recent years there has been a tremendous upsurge of interest in various chemical transformations
performed under heterogencous catalysis.m Moreover, using inexpensive and non corrosive heterogeneous
catalysts, chemical transformations occur with better efficiency, higher purity of the products, and easier work-
up, with evident economic and ecological advantages expecially for industrial processes.

Recently, montmorillonite has been reported as a remarkable acetylation catalyst.'' Moreover, silica
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the possibility of recycling the catalyst has not been reported.

In this communication we present an efficient, selective and solvent-free acetylation of alcohols and
phenols over zeolite HSZ-360 as a reusable catalyst. HSZ-360 is a commercial HY zeolite (Tosoh Corp.) with
the following physico-chemical parameters: surface area'’ 500+10 mz/g and surface acidity“ 0.51+0.03 meq
H'/g.

The reaction was performed by heating at 60°C, for the selected time, a mixture of alcohol or phenol
(10 mmol) with acetic anhydride (20 mmol) and the zeolite HSZ-360 (0.2 g) utifized without previous thermal
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Table. Direct acetylation of alcohols and phenols with acetic anhydride over zeolite HSZ-360.
Entry Qiihetrata Do diintd Yleldb Reaction
iy Juvsuale rmouuct
(%) | time (h)
1 n=X oQ N
i J o7 L.\
1-3 CH,(CH,),CH,OH CH;{CH;),CH,0Ac 2. n=9 38 2.0
3:n=i0 98 1.0
4 Benzyl alcohol Benzyl acetate 84 10
5: R=(CH;),CH 89 3
56 R(CH,),CH,OH R(CH,),CH,0Ac - RACHL)
6: R=p-O,NC4H,CH, 100
7 9-Decen-1-ol 9-Decen-1-yl acetate 97 1.0
8 ¢is-9-Octadecenol cis-9-Octadecenyl acetate 84 8.0
9 a-Naphthol a-Naphthyl acetate 100 1.5
10 B-Naphthol -Naphthyl acetate 100 1.5
11 2,6-Dimethyl-4- 2,6-Dimethyl-4-heptanyl 100 2.0
heptanol acetate
1. D.-TT D217 1NN N
1a. =01, Rl 1UJ .U
12-14}] RCH(OH)CHNO.R’ RCH(OAc)CHNO;R? 13: R=Et, R’>*Me 100 30
14: R:Pri, R):CH;;(CHz)‘; 98 2.0
15 { W_NMaonthnl { N Manthul aratatal 10N 1N
g \ } AVILLILIEVE \ ] AVIVIIULY 1 avvilale 1vu 1.V
16 Cinnamy! alcohol Cinnamyl acetate 100 1.0
17 Son = l S0Ac 100 1.5
N
N 2 2
CXL 1
= OH N S0Ac
18 ) 100 12
OH OAc
l = ~ ] AN ~N
PP P
NN NN
0 P O &~ ., d
OH OAc¢
19 ~ :l,\ ~ :r\ ¢ 89 | 20
0=y, Ol 0=y, O
20 | 2-Methyl-3-butyn-2-0l | 2-Methyl-3-butyn-2-yl acetate 98 1.0
21 Propargyl alcohol Propargyl acetate 100 1.0

* All products were identified by their IR and 'H NMR spectra. ® Isolated yield. © [a]p -80°(c=2, C4He)"*. ¢ [l -25°(c=2, CHCl3)
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or chemical treatment. Good to high vyields (80-100%) were observed in
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produce nitrooiefins on treatment with acid.
Under the present conditions chiral alcohols can be easily acetylated in high yields with complete
retention of optical activity (entries 15 and 19). In addition, we found that zeolite HSZ-360 can be reused
several times without loss of activity, simply by filtering the catalyst, washing with acetone, drying and
immediately reusing. In fact, the acetylation of 2,6-dimethylheptan-4-ol (entry 11) has been repeated seven
times, using the same catalyst with respectably high yields: 92-100%.
Zeolite HSZ-360 (with SiOy/Al,0; ratio 14.0 corresponding to moderately hydro ophilic cages) show:
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of the catalyst surface (pore dimension 7.4 A). As expected the bulkiness of the reagents represents a crucial
factor in the present process: for example complete conversion of a- and f3-naphthol to the corresponding
acetate needs 1.5 hours (entries 9 and 10) whereas binaphthol takes 12 hours (entry 18). In this particular case
the bulkiness of the reagent limits or completely inhibits its diffusion through the pores of the catalyst and the
reaction probably occurs only on the external surface or on the external acidic sites. However binol acetate was
obtained in 98% yield by carrying out the reaction at 100°C for 3 hours.

In a typical procedure the alcohol or phenol (10 mmol) and acetic ahydride (20 mmol ere placed in a
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HICICa oOIl. AIICT €vaporauor I W s0iveni, in€ acCiat€ COula bE puniicd oy disulation or iidasn
chromatography.

In conclusion, we have shown that an efficient acetylation of alcohols and phenols with acetic anhydride
is promoted by zeolite HSZ-360. All acetates are obtained in high yields under simple experimental conditions.
The catalyst can be reused without any loss of activity.
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