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A Rapid and Convenient Synthesis of Acylals from Aldehydes and 
Acetic Anhydrides Catalyzed by SnCl4/SiO2  
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Abstract: A variety of aldehydes were converted into acylals in excellent yields with acetic 
anhydride in the presence of a catalytic amount of tin (IV) chloride supported on silica gel at room 
temperature. 
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Acylals (1, 1-diacetates) are efficient protecting groups for aldehydes as they are stable 
in neutral and basic media1.  Usually, the acylals are prepared from aldehydes and acetic 
anhydride in the presence of strong protonic acids such as sulfuric acid2, phosphoric 
acid2, or methanesulfonic acid2, and Lewis acids such as anhydrous zinc chloride3, 
phosphorus(III) chloride4, and anhydrous ferric(III) chloride5.  Recently the use of 
montmorillonite clay7, TMCS-NaI8, Sc (OTf)3

9, Cu (OTf)2
10 as catalysts have also been 

reported.  
Supported reagents have recently found favor in organic synthesis in view of their 

higher selectivity, milder reaction conditions and easier work-up.  We herein reported 
that tin (IV) chloride supported on silica gel is an effective reagent for the rapid 
conversion of various aldehydes to acylals in high yields at room temperature     
(Scheme 1).  
 
 
 
 
 
 
 
 
 

The synthesis of acylals was performed at room temperature in the presence of 
catalytic amounts of SnCl4/SiO2 and the desired products were obtained in excellent 
yields.  The results are listed in the Table 1. 
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Table 1 Conversation of aldehydes to the corresponding acylals catalyzed by SnCl4/SiO2 
 

    mp (°C) Aldehydes (1)  
        R 

Acylalsa (2) 
       R 

Time  
(min) 

Yieldb

(%) 
 Found           Reported 

CH3 (1a) 
CH3(CH2)2 (1b) 

CH3 (2a) 
CH3(CH2)2 (2b) 

10 
10 

83 
88 

oil
oil

none 
none 

CH2=CH (1c) CH2=CH (2c) 10 85 oil none 
(E)-PhCH=CH 
(1d) 

(E)-PhCH=CH (2d) 10 95 84-86 83.5-84.57 

4-MeO-C6H5 (1e) 4-MeO-C6H5 (2e) 20 94 64-65 64-652 
4-Me-C6H5 (1f) 4-Me-C6H5 (2f) 20 96 81-82 81-822 
1-Nathphyl (1g) 1-Nathphyl (2g) 25 97 105-106 105-1062 
2-Nathphyl (1h) 2-Nathphyl (2h) 25 94 99-100 99-1002 
C6H5 (1i) C6H5 (2i) 20 95 44-46 44-452 
4-ClC6H5 (1j) 4-ClC6H5 (2j) 15 92 79-81 79-802 
4-BrC6H5 (1k) 4-BrC6H5 (2k) 15 93 93-95 91-922 
2-NO2C6H5 (1l) 2-NO2C6H5 (2l) 15 88 85-86 85.5-86.52 
4-NO2C6H5 (1m) 4-NO2C6H5 (2m) 15 91 125-126 124-1252 

aAll the products gave satisfactory spectral analysis for IR, NMR and MS. 
bIsolated yield. 
 
We have provide a simple, rapid and high-yielding method for the preparation of acylals. 

 
Experimental 

 
Melting points were uncorrected.  Infrared spectra were recorded on a Perkin-Elmer 
16PC spectrometer using KBr pellet.  1H NMR spectra were recorded on a Bruker ARX 
300 (300MHz) instrument in CDCl3 with TMS as an internal standard.  Mass spectra 
were obtained on a Finnigan Mat TSQ7000 spectrometer.  

 
Preparation of SnCl4/SiO2 reagent 

 
Silica gel (20 g) was stirred with a solution of commercially available SnCl4.5H2O (5 g, 
14 mmoL) in ethanol (100 mL) for 10 min.  Then the excess ethanol was removed under 
reduced pressure and supported SnCl4.5H2O on SiO2 was obtained as white powder, 
which can be kept for several months in air at room temperature without losing its 
activity. 
 
General procedure for the preparation of acyalals 
 
A mixture of the aldehyde (10 mmoL), acetic anhydride (10 mL) and SnCl4/SiO2 (1.0 g, 
Sn4+ content 0.56 mmoL) was stirred at room temperature for the length of the time 
indicated in Table 1.  The progress of the reaction was monitored by TLC or GC.  After 
completion of the reaction, the catalyst was filtered off and washed with ethyl acetate 
(10×3 mL).  The filtrate was washed with brine and then dried over anhydrous sodium 
sulfate.  Evaporation of the solvent under reduced pressure afforded the corresponding 
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product which was purified by chromatography or by crystallization from cyclohexane to 
give pure acyalals. 
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