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A number of cleavage reactions of dimethyl acetals or ket­
als, which are useful protecting groups of carbonyl, have 
been reported.1 However, most of these reactions lack 
chemoselectivity except a few cases.2 Herein we report con­
venient deketalization and chemoselective deacetalization 
reactions by allyl bromide in aqueous media.

While working on metal catalyzed allylation reactions of 
acetals and ketals, we found that benzaldehyde dimethyl 
acetal could be deacetalized by allyl bromide in aqueous 
media. Cleavage reactions of various dimethyl acetals and 
ketals were carried out with 1.5-3.0 equiv of allyl bromide in 
aqueous THF (H2O/THF = 3/1, v/v) at rt for 1.5-5h.3 The 
results are summarized in Table 1. The reaction rate of ben­
zaldehyde dimethyl acetals (Entry 1, 2, 3 and 4) was highly 
dependent upon the nature of substituents of the phenyl 
group.4 Electron-donating groups facilitated the deprotection 
reaction and electron-withdrawing groups retarded the reac­
tion rate. In the case of 4-cyanobenzaldehyde dimethyl ace­
tal, even no reaction proceeded in 3h. A dimethyl acetal 
connected to a phenyl group through a conjugated carbon­
carbon double bond (Entry 5) was also converted to the cor­
responding aldehyde quantitatively under the same reaction 
condition. However, the acetals of aliphatic aldehydes (Entry 
6 and 7) were inert to the reaction condition. On the other 
hand, aliphatic ketals of cyclic and acyclic ketones (Entry 9 
and 10) smoothly underwent the deprotection reaction to 
afford the corresponding ketones in good to excellent yields. 
Combining these results, we could perform a chemoselective 
deacetalization. The compound having both aromatic and 
aliphatic acetals (Entry 8) was subjected to the reaction con­
dition and, as expected, only the aromatic acetal was depro­
tected in 94% yield leaving the aliphatic one intact. Likewise, 
the selective deprotection of aliphatic ketal in the presence 
of aliphatic acetal could be realized (Entry 11). Attempted

Table 1. Deprotection of Acetals and Ketals by Allyl Bromide in 
Aqueous Media”

“All reactions were carried out in 0.2-0.4 mmol scale at rt. "Isolated yield 
determined by capillary GC "using a small amount of aqueous HBr.

selective deprotection by applying aqueous HBr directly was 
unsatisfactory. Optimization of the reaction condition includ­
ing the amount of HBr needed was tricky and even hardly 
attainable. We consider that allyl bromide in aqueous solu­
tion is a good and convenient source of generating HBr in 
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the amount appropriate for the chemoselective deprotection.
In summary, allyl bromide in aqueous media provides a 

recommendable way of cleaving dimethyl acetals and ketals 
for its nature of easy handling, simple procedure and selec­
tivity.
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3. Typical reaction procedure is as follows; >4-(3,3-dimeth- 
oxypropyl)phenyl@dimethoxymethane (Entry 8, 0.3 mmol) 
was dissolved in water (0.9 mL) and THF (0.3 mL), fol­
lowed by the addition of allyl bromide (0.9 mmol) at room 
temperature. The reaction mixture was stirred for 4h, fil­
tered through celite and washed with ethyl acetate. After a 
usual workup and purification by column chromatography 
on silica gel yielded 4-(3,3-dimethoxypropyl)benzalde- 
hyde (0.28 mmol, 94%) as a colorless oil.

4. In the series of cyclic acetals (2-phenyl-1,3-dioxane and 2- 
phenyl-1,3-dithiolane), no reaction preceeded under the 
same reaction condition.


