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Desilylation-acetylation of trimethylsilyl ethers with
acetic anhydride catalysed by montmorillonite K-10*
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Two mild and simple one-step desilylation-acetylations of a variety of alkyl- and aryl-trimethylsilyl ethers,
Me3SiOR(Ar), with acetic anhydride in the presence of montmorillonite K-10 clay are described.

Esters are among the most important natural and industrial To conclude, montmorillonite K-10 is a good one-pot desi-
productst They are usually prepared by esterification of car- lylation-acetylation catalyst for a wide range of silylated alco-

boxylic acids?? transesterificatiod;* alkylation of carboxy-
late anion$,and acylation of alcohols and phenbikt these

hols and phenols. The present procedure has the additional
advantages of high yield, mild conditions, easy work-up and

reactions are usually catalysed by acids or bases in eithem inexpensive and environmentally friendly catalyst.

homogeneous or heterogeneous conditions. On the other hand,

ethers are also converted to esters by acyl and aroyl halidgsperimental

(including sulfonyl halides) and anhydrides of carboxylic

General procedure for conversion of trimethylsilyl ethers into the

acids in the presence of Lewis acids or of strong protororresponding acetates (method Bd a solution of the trimethylsi-

acids1z14

lyl ether (1 mmol) and acetic anhydride (2 mmol) in dichloromethane

Ganemet all4reported the possible mechanism of ether-to-(2 ml), montmorillonite K-10 (250 mg) was added and the heteroge-
acetate transformation for the reaction of a variety of ethers iftieous mixture was stirred at room temperature for 2-24 h. The con-
acetic anhydride in the presence of anhydrous ferric chloridetents were filtered and the filtrate was extracted with saturated

they proposed a dual mechanism involving O-acylation of th
ether followed by dissociation to the more stable carboniu
ion or nucleophilic displacement (Sor §2) at the oxonium

ea’Lqueous NaHCQ2 x 6 ml) and water (2 6 ml), dried (NgSO,) and
evaporated. The residue was purified by column chromatography on
Mkilica gel usingi-hexane: ether (4:1) as eluent.

ion by acetate. They also showed only one case of a silyletherThe authors thank the Razi University Research Council for
to-acetate transformation. Direct conversion of trimethylsilyl financial support.

(TMS) ethers into the corresponding acetates has also been
reported® using acetyl chloride and zinc chloride in acetoni-
trile.
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In connection with our ongoing work on montmorillonite Paper 99/119

clay catalysig® we now wish to report a convenient one-step

procedure for deprotection-acetylation of trimethylsilyl TMS References
ethers with acetic anhydride at room temperature using mont-1 5 v Tedder. A. Nechvatal and A.H. JubBasic Organic

morillonite K-10 as a mild heterogeneous catalyst (Scheme 1).
The focal point of this report is on the transformation of a
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Scheme 1
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As shown in Table 1, a series of silylated alcohols and phe-7
nols are treated with acetic anhydride under catalysis by the8
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acetic anhydride as solvent (method A,@c R-OTMS, mol 10
: mol ratio of 10:1) the acetates are obtained in short period of1
time. By contrast, a long reaction time is observed for acety-
lation of the substrates with acetic anhydride in12
dichloromethane solution (method B, ALROTMS, mol :
mol ratio of 2:1) in the presence of the catalyst. It is interest-
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B to trimethylsiloxy phenylmethane (entry 3, Table 1) and
acetic anhydride without the clay catalyst afforded 42% (reacl?
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Table 1 Acetylation of trimethylsilyl ethers with acetic anhydride catalysed by Montmorillonite K-102

Entry Substrate Method AP Method B¢ Ref.e
Time (h) Time (h)
(%Yields of acetate )4
1 p-MeOC¢H,CH,0TMS 0.75 (96) 2 (90) 17
2
p-CIC,H,CH,0TMS
1(54) 2 (63) 18
3
C¢H;CH,0TMS 0.25 (88) 2 (82) 19
4
CH,4(CH,),CH,0TMS 0.75 (76) 3(80) 20
5 CH,(CH,),CH(CH,)0TMS 1(82) 3 (85) 21
6
OTMS
0.5 (57) 3 (65) 22
7
CgH;CH=CHCH,O0TMS 1 (46) 5 (54) 23
8 pb/ows
0.75 (78) 4(71) 24
9
p-EtC,H,0TMS 0.33 (95) 10 (85) 25
10 OTMS
24 (32) 24 (61) 26

o

CH,OTMS
" el
0.5 (82) 3(87) 27
12 TMSOCH;@— CH,O0TMS
0.25(90) 2(82) 28

aAll products were identified by their IR and "TH NMR spectra and/or by comparison of their bp or mp with authentic samples.
bAcetic anhydride : substrate (mol : mol) ratio is 10:1. ¢In CH,CI, , acetic anhydride : substrate (mol : mol) ratio is 2:1.9Yields of
pure isolated products. ®Published physical and spectroscopic properties.

22 A.P. Krapcho, R.G. Johansah,0Org. Chem.1971,36, 146. Chem, 1975,40, 2520.

23 Aldrich Library of13C and'H FT- NMR Spectra, 1999 (2), 26 Aldrich Library of13C andH FT- NMR Spectra, 1999 (2),
1202C. 1298B.

24 J.D. Roberts, J.B. Grutzner, M. Jautelat, J.B. Dence and R.A27 lbid.,1(2), 1203B.
Smith,J. Am. Chem. Sqcl1970,92, 7107. 28. Kh. E. Khcheyan, A.E. loffe and A.G.KostyuKhim. Prom,

25 T. Nishioka, T. Fujita, K. Kitamura and M. Nakajim&, Org. 1972,48, 98.



