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In the presence of sec- or fert-alkoxysilane and a catalytic
amount of trimethylsilyl trifluoromethanesulfonate (TMSOTT),
carbonyl compounds react with various diols to give acetals in
high yields.

The acetal group is not only the most widely used protective
group for carbonyl compounds! but also an efficient chiral
auxiliary group for enantioselective synthesis.2 Acetalization
using alkoxysilane and TMSOTT as a catalyst (eq. I) has been
reported by Noyori et al.3 Noyori's method is useful for the
synthesis of acetals, especially under mild conditions, but
trimetylsilylated diols must be prepared. This report describes
a convenient procedure for acetalization of carbonyl
compounds using a diol, a sec- or tert-alkoxysilane and a
catalytic amount of TMSOTf without the need to prepare the
silylated diols. (eq. IT)
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The reaction of the ketone 1a with ethylene glycol and an
alkoxysilane4 (isopropoxytrimethylsilane, sec-phenethyloxy-
trimethylsilane or fert-buthoxytrimethylsilane) in the presence
of a catalytic amount of TMSOTf proceeded smoothly at -20
OC to give the corresponding acetal in high yield. (Table 1)

The results of the acetalization of carbonyl compounds with
various diols are summarized in Table 2. Notably, acetalization
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using chiral diols has been achieved (entry 1,2,4,5,7) and 2-
cyclohexenone as typical o, B-unsaturated ketone is acetalized
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without double-bond migration (entry 8).5

A typical procedure is as follows: to a mixture of the ketone
1a (117 mg, 0.672 mmol), the diol 2a (50 mg, 0.862 mmol)
and isopropoxytrimethylsilane (355 mg, 2.68 mmol) in dry
dichloromethane was added TMSOTT (1.7 mg, 0.007 mmol, 1
mol%) at -20 OC under argon atmosphere. The reaction
mixture was stirred at the same temperature for 3 h, quenched
by addition of pyridine and the solvent was evaporated under
reduced pressure. The residue was purified by silica-gel
chromatography to afford acetal 4a (144 mg, 0.659 mmol, 98
%).

When diol 2a was treated with isopropoxytrimethylsilane in
the presence of a catalytic amount of TMSOTf in
dichloromethane at -20 0C, disilylated diol was shown to be
formed by GLC analysis. (eq. III) This observation suggest
that the alkoxysilane of the diol was generated in situ and
reacted with the carbonyl compound in the presence of a
catalytic amount of TMSOTT to afford the acetal.
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Alkoxysilanes were prepared by silylating the corresponding
alcohols with chlorotrimethylsilane and Et3N.
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