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In 1986 Kim et al. reported1 an interesting property of the 
title compound in its ability to deprotect in sub-stoichio­
metric amounts, functionalities such as acetals, ketals, 
silylethers, tritylether and tetrahydropyranyl ether in moist 
acetonitrile (% H2O not reported). They proposed that the 
hydrolysis of 1,3-dioxalanes such as 1 involved a SET 
mechanism2 (Scheme 1). Thus, treatment of 1 with tris-(p- 
bromophenyl)aminium hexachloroantimonate (Ar3N.+SbCl6-) 
was assumed to generate 2 which on H+ loss originated the 
radical 3 f 4. At this stage two concurrent reactions are 
envisaged to occur. In the first, a part of H+ formed is utilised 
catalytically, in conjunction with the water contained in the 
solvent, to regenerate the ketone, and in the second, the other 
part of H+ protonates the carbanion 5 formed by the 
reduction of 4 by the tertiary amine (Ar3N T Ar3N.+SbCl6-) 
thus rendering the overall reaction catalytic for both the 
aminium salt and acid. Presumably, the purported failure of 
Et4N+SbCl6- to bring about the ketal hydrolysis under 
similar conditions, led the authors to suppose that the first 
step was oxidative in nature.

= R2 = Et
Rl = Me; R2 = n-CsH^

Scheme 1. Mechanism proposed by Kim et al.

In connection with other studies currently in progress in 
our laboratory it became necessary to confirm the validity of 
this assumption. Therefore the cyclopropyl ketal 6,3 with a 
built-in bias to undergo ring-opening in the event of the 
formation of a radical 6a, akin to 4, was selected for our 
study.

Exposure of 6 to AnN.+SbCZ-, under standard condi­
tions,4 furnished the diol-ester 7 in good yield, with the 
cyclopropane group remaining intact (Table; entry 1a). The 
regeneration of 9 from ketal-acrylate 83 (entry 2a) also
proceeded in an analogous manner in near quantitative yield.
While largely confirming the other results of Kim we, 
however, found that Et4N+SbCl6- did indeed regenerate the
diols 7 and 9 from 6 and 8 respectively, in excellent yields 
(entries 1b and 2b). These results therefore prompted us to 
consider the possibility that the process could be simply due 
to the dissociation of the SbCl6- anion in water, by which the 
acid required for the hydrolysis is formed. In fact Neumann5 
had provided evidence for the existence of the following 
equilibrium:

SbCl6 一 + H2O = SbCl5(OH)- + H+ + Cl-

Germane in this context is the observation that the 1H-NMR 
signal due to the H2O present in commercial CD3CN (0.3% 
water),6 at 8 2.15, underwent a small but significant shift on 
addition of Et4N+SbCl6- and (p-BrC6H4)3N.+SbCl6- (at 6 x 
10-3 M each) to 8 2.23 and 2.76 respectively. We attribute7 
this shift to the existence of species, such as D2HO+, DH2O+ 
and/or H3O+. Similar 8 values of 2.24 and 2.72 were 
observed for solutions of HCl in moist acetonitrile at 
concentrations of 6.8 x 10-4 M and 4.8 x 10-3 M respectively. 
Our results gathered in the Table show that deketalisation 
reactions, can also be brought about solely by mineral acids, 
but at vastly different rates, at H+ concentrations that elicited 
comparable 8 values shifts. Interestin이y a reversal of similar 
significant rate difference was noted for the desilylation of
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Table 1. Deketalisation and desilylation reactions with aminium and ammonium salts and mineral acids

Entry Compound Product Reagent Time (h) Yield (%)

1a AnN+SbCk-

1b 0八^^CO2Et H°/、XCcO2Et Et4N+SbCl6-

1c 孑O 6 H° 7 HCl

72 70

96 87

3 93

2a Ar3N.+SbCl6-
洪/CQEt /、/%/CO2Et

2b 匕 £ HO，/ Et4N+SbCl6-

2c D 8 9 HCl

92 98

96 79

2 92

3a 由、/斗 Ar3N.+SbCl6-

3b 〔以。TBS Ooh Et4N+SbCl6-

3c 10 11 HCl

6 79

7 days NRa

87 86

aNR-no reaction.

Scheme 2. Proposed mechanism for a Lewis acid induced 
deketalisation.

silyl ether 10 with HCl to 11 (entry 3 c versus 1c and 2c).
On these grounds we consider that the weight of evidence 

is in favour of an essentially Lewis acid catalysed 
mechanism that is probably assisted by the HCl present in 
the reaction mixture. The hydrolysis of other substances 
studied by Kim probably occurs via an analogous process 
(Scheme 2).
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