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Triphenylphosphine dibromide (PPh3Br2) is a mild and highly effective reagent for hydrolysis of various acetals in 
dichloromethane at low temperature. 

Cleavage of the acetal function is required frequently in the 
synthesis of polyfunctional natural products. The most com- - 
mon is not method applicable for to the acid-sensitive deprotection substrates. of acetals, We acid now hydrolysis,l find that ++ 
secondary and tertiary tetrahydropyran-2-yl (THP) ethers, Scheme 1. Reagents and conditions: PPh3Brz, CH2C12, -50 "C, 92%. 
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a At temperatures above 0 "C the corresponding bromides are 
formed. Isolated yield of pure product. The volatility of the product 
may have resulted in a somewhat reduced yield. d Tri-0-benzyl-D- 
glucal . 

when treated with commercially available PPh3Br2 at -50 "C, 
give the corresponding alcohols (Scheme l), rather than the 
bromides that are produced at room temperature.2 This is to 
our knowledge the first example of cleavage of this type. 
Therefore, the behaviour of various acetals towards this 
reagent was investigated. 
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The procedure for deprotection is remarkably simple and 
mild. The following example is illustrative. PPh3Br2 (1.2 
equiv.) is added under argon, at -50 "C, to a solution of acetal 
(1 equiv.) in anhydrous CH2C12 (5  ml). After completion of 
the reaction, ether (10 ml) is added to precipitate the 
triphenylphosphine oxide and hydrolyse the pentacovalent 
phosphorus intermediate ROP(Ph)3Br. Filtration of the 
mixture through silica gel and evaporation of the solvent 
provides an essentially quantitative yield of the corresponding 
alcohol. The results are summarized in Table 1. 

This method is efficient for the deprotection of secondary 
(entries 1-3) and tertiary (Scheme 1) THP ethers3 as well as 
deprotection of acyclic acetal ethers (entry 4), dialkyl acetals 
(entry 5 ) ,  and 0-glucosides4 (entry 6). In the latter case, 
longer reaction times and higher temperatures are required 
but, for all substrates, the reaction proceeds cleanly and the 
desired alcohol is formed as the only detectable product (see 
Table 1). 

Two additional points are noteworthy. First, the acetal 
function can be removed with retention of stereochemistry . 
Thus, THP protected (-)-menthol is converted to (-)-men- 
thol with full recovery of optical activity (entry 3). Second, a 
THP ether can be cleaved selectively in the presence of a 
methoxymethyl ether (entry 7). 

The reaction probably proceeds through the pathway shown 
in Scheme 2. Thus, a THP ether can selectively be converted 
either to an alcohol or to a bromide, depending on the 
temperature. However, this deprotection is not applicable to 
primary THP ethers where the corresponding bromides are 
formed. 

The reaction described here promises to be a useful 
synthetic method for the deprotection of THP ethers, es- 
pecially for polyfunctional molecules, owing to the mild 
conditions, high yield, and speed. 
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