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CHLOROTRIMETHYLSILANE CATALYSED ACYLATION OF 
ALCOHOLS’ 

12. Kumareswaran, Anuradha Gupta and Yashwant D. Vankart 

Department of Chemistry, Indian Institute of Technology Kanpur-2080 16 India 

Abstract: A variety of alcohols are converted into the corresponding 
acetaies upon treaiinent with acetic anhydride and catalytic amount of 
chlorotriinethylsilane in acetonitrile (or dichloromethane). 

The acylation o f  alcohols is one of the most frequently employed reactions 

in organic synthesis which is normally carricd out using acctic anhydride or 

acetyl chloride and a base such as pyridine or tricthylamine. The rate of acylations 

2 

is known to be raised niultifolds i f  4-dinietliylaminopyridine (DMAP)2b is used as 

a co-catalyst. However since the medium of these reactions is basic, sometimes 

base sensitive substrates lead to the decreased yields of the desired acetates. In 

view of this, recently Vedjcs et havc introduccd tributylphosphine as an 

excellent catalyst for acylation of alcohols. Owing to its reduced basicity 

compared to DMAP it has certain advantages. In addition to this a few other 

* 
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FIGURE 1 

catalysts such as CoC1; and most recently scandium triflate' have been 

introduccd as mildly acidic catalysts lor acylation of alcohols. 

Although scandium trillate appears to be the best catalyst so far, we have 

found that chlorotriniethylsilane (CTMS) effectively catalyses acylation of a 

variety of alcohols in excellent yields. The proposed catalytic cycle for this 

reaction is represented in Figure 1. The reaction works well with primary, 

secondary and allylic alcohols (cf. Table l), however, elimination is observed 

with tertiary alcohols (cf. entries G and 7 in Table 1). On the other hand at lower 

tempcratures (-20 "C to 0 "C)  the tertiary alcohols werc found unreactive. Further, 

all the optically active alcohols (cf. entries 11, 13, 14, 15 and 16), as expected, 

gave the corresponding acetates with retention of configurations. After screening 

various solvents for this reaction it was observed that the reactions gave better 
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ACYLATION OF ALCOHOLS 279 

Table ~ 1 
Chlorotrimelhylsilone cotolysed acylalion of alcohols. 

Entry Alcohols 
Vlo Method'A' Via M e t h o d ' B "  

Y ie ld  Time Yleld Time 
1%) Ihr) 17.1 thr) 

Acetotes 

9 

10 

1 1  

12 

PIiCH, OH 

P h R  

Ph-OH 

PI1 

'+OH 

0 - O H  

QoH 

hOH h 

YPh 
Ph 

P I1 

90 

8 9  

94 

8 L  

70 

78 

82  

p';.? A = 5  B = 70 

A 0 

#OAC 93 

Q O A c  n 

& O M  95 

2 

3 

3 

5 

L 

3 

3 

24 

2 

2 

2 

2 

96 

91 

- 

90 

- 

60 

- 

A . 1 3  

8 . 7 6  

95 2 

91 2 

96 z 

95 2 

(continued) 
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Table 1 Continued 

Method "n" - Dichloromethane was used as solvent. 
Method "8" . Acetonitrile was used as solvent. 

yields in dichloroniethane than in acetonitrile (cf. Table 1). However, for the 

acylation OF D-glucose, acetic anhydridc was used as solvent. In view of the 

coinnierical availability of CTMS and mild (ambient temperature) reaction 

conditions this mctliotl oC acylation nppcars to be useful. 

Geiieral esperiinental procedure: To a stirred mixture of acetic anhydride 

(4 inmol) and ail alcohol ( 2  niniol) i n  acetonitrile or dicliloromethane (4 inl) 

was addcd C'I'MS (0.1 ininol) dissolvod in  1 nil of thc solvent. The reaction 

niixture was stirred for thc tiine indicated in  Table 1. After the reaction was 

complek, the solvent was removed under vacuum and the crude product purified 

by column chromatography to obtain thc pure acetate. 
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