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A rapid and efficient procedure for deprotection of 1,1-diacetates 
catalysed by silica sulfate
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An efficient procedure for converting a number of 1,1-diacetates into the corresponding aldehydes was developed 
with silica sulfate as catalyst. The advantages of this procedure is its brevity, and high yield. It is environmentally 
friendly and the catalyst is also inexpensive and reusable.
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1,1-Diacetates play an important role in protecting aldehydes 
in synthesis, 1,1-Diacetates have received attention because 
of their stability to oxidants,1,2 rapid and easy preparation 
prepared3-12 and direct conversion to the corresponding 
aldehydes.13,14 They have been used to prepare intermediates 
for Diels Alder reactions and as substrates for nucleophilic 
substains.15

In recent years, many reagents have been found to convert 
1,1-diacetates into parent aldehydes. These include sodium 
hydroxide or potassium carbonate in aqueous THF,3 ceric 
ammonium nitrate coated on silica gel in dichloromethane,16 
potassium phenoxide,17 and montmorrillonite K1018 under 
microwave irradiation. Each of these reactions has its own 
merits. There are some drawbacks such as long reaction 
time,3 low yield16 and expensive or rare catalysts.19 More 
recently, aluminum chloride,20 anhydrous ferrous sulfate21 
and β-cyclodextin22 have been applied as catalysts to obtain 
better results. Although a series of catalyst have been reported 
for the deprotection of 1,1-diacetates, it was still necessary 
for us to find a cheap, easily prepared and nonpollutive 
catalyst. Herein, we report a facile and efficient method for 
the deprotection of 1,1-diacetates catalysed by silica sulfate in 
good yields (Scheme 1).

When 1,1-diacetates 1 are heated in refluxing dichloro-
methane, benzene or toluene in the presence of silica sulfate, 
the corresponding aldehydes 2 are obtained in excellent yield 
(Table 1).

As shown in Table 1, a number of 1,1-diacetates were 
heated in refluxing temperature for 1–3 min in the presence 
of silica sulfate, to obtain the corresponding aldehydes in 
excellent yields.

The phenolic acetate function (1m) can be converted almost 
completely to the other two compounds (2m) and (3m) in 

one minute as revealed by the disappearance of the substrate 
which was monitored by TLC (Scheme 2). At that time, the 
quantity of (2m) occupied the total’s 95%. More (3m) was 
obtained with a longer reaction time. If the reaction proceeded 
for about 1 h, (1m) can be converted into (3m) completely. 
We obtained the similar results with 1n (Scheme 3). In 1 min, 
almost all the 1,1-diacetate has disappeared. The yield of (2n) 
in the product is 88%. After 20 min, (1n) was also converted 
into (3n) completely. Above all of this, we can conclude that 
the deprotection of aldehyde group is superior to hydroxyl 
group. Moreover, with the longer time, we can get the more 
aldehydes.
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Table 1 Deprotection of 1,1-diacetates in presence of silica sulfate

Entry Substrate Solvent Time Yield B.p./torr or M.p./°C

    /min /% Found Reported

 1 C6H5CH(OAc)2 1a CH2Cl2 1 95 65–67/15 60–62/1021

 2 4-ClC6H4CH(OAc)2 1b Benzene 1 98 45–46 46–4721

 3 3-ClC6H4CH(OAc)2 1c Benzene 1 98 102–104/15 95–97/1021

 4 2-ClC6H4CH(OAc)2 1d Benzene 2 99 100–102/15 213–214/76023

 5 2,4-Cl2C6H3CH(OAc)2 1e Toluene 1 97 73–74 74.523

 6 4-BrC6H4CH(OAc)2 1f Toluene 3 95 58–59 59–6023

 7 2-NO2C6H4CH(OAc)2 1g Toluene 2 99 44–45 43–4423

 8 3-NO2C6H4CH(OAc)2 1h Toluene 2 92 56–57 57–5821

 9 4-NO2C6H4CH(OAc)2 1i Toluene 2 97 106–107 105–10721

10 4-MeC6H4CH(OAc)2 1j CH2Cl2 2 99 110–112/15 104–106/1021

11 4-MeOC6H4CH(OAc)2 1k Toluene 1 94 130–132/10 130–133/1021

12 C6H5CH=CH(OAc)2 1l Toluene 3 96 116–118/10 128–130/2021

13 2-AcOC6H4CH(OAc)2 1m Toluene 1 95 36–37 38–3923

14 3-MeO-4-AcOC6H3CH(OAc)2 1n Toluene 1 88 100–101 102–10324

aYields refer to isolated products.
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Silica sulfate is easily regenerated and was reused five times 
for the deprotection of (1d) without significant loss of activity. 
This method is better than many other existing ones. 

In conclusion, we have found a facile and efficient method 
for deprotection of 1,1-diacetates. These reactions have the 
advantage of short time, good yields, convenient-workup 
procedure and are environmentally friendly. 

Experimental

1,1-Diacetates were synthesised as described previously.11 
The products were characterised by comparison of their melting or 
boiling points with authentic samples.21

Preparation of catalyst: A 500 ml suction flask was used. It was 
equipped with a constant pressure dropping funnel containing of 
chlorosulfonic acid (58.3g, 0.5mol) and a gas inlet tube for conducting 
of HCl gas over an absorbing solution. It was charged with silica 
gel (100g) and CH2Cl2 (50ml). Chlorosulfonic acid was added drop 
wise over a period of 30 min with stirring at room temperature. 
HCl gas was evolved from reaction vessel immediately. After 
the addition was completed, the mixture was shaken for 60 min. 
Evaporation of the CH2Cl2 and HCl under reduced pressure gave 
a white solid (silica sulfate) 120.0g(~100%) which was stored in a 
desiccator until use.

General procedure for the deprotection of 1,1-diacetates: A mixture 
of the 1,1-diacetate (1) (1.00 mmol), dichloromethane, benzene or 
toluene (5 ml) and silica sulfate (50 mg), and two drops of water 
was stirred under reflux for the length of time indicated in Table 1. 
The reaction procedure was monitored by TLC. After completion of 
the reaction, the reaction mixture was cooled and silica sulfate was 
filtered off. The catalyst was washed with ether and then the organic 
layer was washed with brine two times and dried with anhydrous 
MgSO4. The solvent was evaporated under reduced pressure and the 
crude product was chromatographed on silica gel with petroleum-
ether as eluent to give the pure product (2).
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