——
m \ A XTI AWVAT
AN TETRAHEDRUN
2 LETTERS

Tetrahedron 1 etters 39 (1998) 1615-1618

Pergamon

M

1,3-Dioxolanes from Carbonyl Compounds over Zeolite
HSZ-360 as a Reusable, Heterogeneous Catalyst
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Abstracr: Carbonyl compounds are converted, in good yields, into their 1,3-dioxolanes over zeolite
HSZ-360, as a new reusable catalyst. Good chemoselectivity is also observed. © 1998 Elsevier Science Ltd.
All rights reserved.

The carbonyl group is one of the most versatile functional groups in organic chemistry and a great deal of
synthetic work has been done on the protection and masking of the carbonyl compounds. 1,3-Dioxolanes are the
most frequently used protecting groups for this purpose.! The most convenient and practical methods for their
syntheses are to react carbonyl compounds with ethylene glycol, in the presence of an appropriate catalyst, with

removal of water formed. p-Toluenesulfonic acid® and pyridinium salts,” are usually utilized as acidic catalyst

y utilized as acidic catalyst.
Environmental and economical considerations prompt an urgent need to redesign commercially impsr""it
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are (i) the easy work-up (separation of the catalyst simply by filtration), (i) the high purity of the products, (iii)

and the possibility of recycling catalysts, as well as avoiding the use of noxious substances.

Different heterogeneous catalysts such as molecular sieves,* montmorillonite,**

sulfated zirconia,™ and
envirocat EPZG,™ have been employed for the acetalization of carbonyl compounds and, in particular,
alumina/KSF,”™ natural kaolinitic clay,” and Y zeolite,” have been proposed for the preparation of 1,3-

dioxolanes. However, just one of these™ is reported
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physico-chemical parameters: surface area” 500£10 m‘/g surface acidity’ 0.510.03 meq H'/g, SiO»/AlLO; ratio
14.0 and pore dimension 7.4A. Our procedure is performed by refluxing the mixture of the carbonyl compound
(10 mmol), the selected diol (11 mmol) and toluene (30 ml) in the presence of 0.2 g of zeolite HSZ-360 (utilized
without previous thermal or chemical treatment) for the selected reaction time, with azeotropic removal of
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Table 1. Acetalization of carbonyl compounds 1 with ethylene glycol
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,3-diketones 3u,v were used as starting materials, double

1.3-dioxolanes 4u,v were obtained, while with high enolizable starting compounds (3w,x) the mono
1,3-dioxolane 4w,x were obtained in moderate yield (Table 2).

Table 2. Acetalization of dicarbonyl compound 3 with ethylene glycol.

Entry Dicarbonyl compound 3 Product 4 Yield (%) Reaction time (h)
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In order to amplify the utility of the present procedure we sought to synthesize chiral derivatives § by
reaction of carbonyl compounds 1d,y,z (10 mmol) with R,R-dimethyltartrate (50 mmol). The resultant acetaliza-
tion proceeded in good yield to give products 8d,y,z with complete retention of optical activity (Table 3).

Table 3. Acetalization of carbonyl compound 1 with R,R-dimethyltartrate
Entry Carbony! compound 1 Product § fou’ Yield | Reaction time
(=3, McOH) | (%) (h)
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In addition, we found that zeolite HSZ 360 could be reused different times without loss of the activity,
simple by filtering the catalyst, washing with acetone, drying at rt and immediately rcusing. In fact, the
conversion of acetophenone into its 1,3-dioxolane (1i to 2i) has been repeated five times, through the same
catalyst, with the following yields: 97%, 94%, 95%, 93% and 94%.
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cyclohexanone 1a and a-bromo acetophenone 1j.

Concerning the role of the catalyst, it is well stated that reactions on zeolites generally involve previous
adsorption and diffusion of reactants through the pores and channels. However in the present liquid phase
reaction the acid sites on the external surface of the catalyst could play a crucial role in the activation of reactant
molecules particularly with large and bulky compounds such as 1Is and It. In fact under these conditions the
pores (7.4A) are completely filled with solvent as well as reactant and product molecules and the curvature
effects on the external surface of the zeolite catlayst are likely to promote reagents activation and process

selectxvuy.
economical and reusable caialyst which can be used without aciivailon. 1‘v10fc0 ver, our procedure if compared

with the previously reported methods for the preparation of titie wmpounds, < generally, affords better yieids.
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