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Summary: A mild, catalytic procedure for converting acetals to ethers is described. 

Acetals, a masked form of carbonyl compounds, can be reduced directly to their lower 

oxidation state products under certain conditions. 
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Described herein is a procedure which 

effects such transformation leading to ethers under very mild reaction conditions. 

This method utilizes trimethylsilane (or triethylsilane) as the reducing agent and tri- 

methylsilyl trifluoromethanesulfonate as the catalyst. Apparently the trialkylsilyl moiety is 

playing a role of the chain-carrying cationic species. As shown in Table I, both aliphatic and 

aromatic substrates are employable. 
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R2C(OCH3)2 + (CH3j3SiH 
(CH3j3SiOTf 

l 

- (CH3),SiOCH3 
R2CHOCH3 

The following experimental procedure is representative. A methylene chloride solution 

(0.5 ml) containing trimethylsilyl trifluoromethanesulfonate (11 mg, 0.05 mmol, 1 mol %) was 

covered under argon and cooled at 0 “C. To this were added successively trimethylsilane (420 

mg, 5 .‘I mmol) and benzaldehyde dimethyl acetal(780 mg, 5.1 mmol) through a cooled syringe, 

The resulting mixture was stirred at 0 “C for 30 min and then allowed to stand at 28 “C for 13 

h, and poured into a saturated NaHC03 solution (15 ml). The mixture was extracted three 

times with ether (20 ml). The combined ethereal solutions were dried over Na2S04 and 

evaporated under reduced pressure (35 mmHg) to leave pure (NMR and GLC analysis) benzyl 

methyl ether as an oil (598 mg. 96% yield). 
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Table I. Reaction of Acetals and Trialkylsilanes in the Presence of (CH3)3SiOT% 

acetal product % yiel& 

butyraldehyde dimethyl acetal 

benzaldehyde dimethyl acetal 

benzaldehyde dimethyl acetal; 

3 -pentanone dimethyl acetal 

cyclohexanone dimethyl acetal 

4-e-butylc ycloheganone 
dimethyl acetal- 

butyl methyl ether 1ooC 

benzyl methyl ether 96 

benzyl methyl ether 90 

methyl 3-pentyl ether 1005 

cyclohexyl methyl ether 76, 1002 

4-tert-butylcyclohexyl 89 (cis/trans 
methyl ether = 44:56) 

aThe reaction was conducted in methylene chloride using an acetal, trimethylsilane, and 

trimethylsilyl trifluoromethanesulfonate (l:l.l:O.Ol ratio) at 0 “C for 30 min and then 24-28 

“C! for 12-14 h. All products were identified by the spectral comparison with authentic 

samples. %solat ed yield. determined by GLC analysis. !&eaction using triethylsilane in 

place of trimethylsilane (0 “C for 30 min and 29 ‘C for 16 h). 2 Reaction using 3.4 mol % of 

( CH3)3SiOTf. 

REFERENECES AND NOTES 

1. Trialkylsilyl Triflates. II. For part I, see S. Murata, M. Suzuki, and R. Noyori, J. Am. 

Chem. Sot . , 101, 2738 (1979). 

2. (a) LiAlH4 -BF3 (ether, refluxing temp): A. R. Abdun-Nur and C. H. Issidorides, J. Org. 

3. 

Chem., 2, 67 (1962). (b) LiAlH4-AlC$ (ether, room temp): E. L. Eliel, V. G. Badding, 

and M. N. Rerick, J. Am. Chem. Sot., 84, 2371 (1962). (c) Diisobutylaluminum hydride 

(benzene, 70-80 “C): L. I. Zakharkin and I. M. Khorlina, Izvest. Akad. Nauk S, S. S. R., 

Otdel. Khim. Nauk, 2255 (1959); Chem. Abstr., 2, 10837h (1960). (d)B2H6 (THF, upto 50 “C): 

B. Fleming and H. I. Bolker, Can. J. Chem., 52, 888 (1974). (e) NaB(CN)H3-HCI 

(methanol, 0 “C): D. A. Horne and A. Jordan, Tetrahedron Lett., 1357 (1978). (f) (C2H5)3- 

SiH in CF3COOH (50 “C): N. M. Loim, Z. N. Parries, S. P. Vasil’eva, and D. N. Kursanov, 

Zh. Org. Kbim . , & 896 (1972); Chem. Abstr., 77, 125841~ (1972). M. P. Doyle, D. J. 

DeBruyn, and D. A. Kooistra, J. Am. Chem. Sot., E, 3659 (1972). For a review on the 

ionic hydrogenation with silanes, see D. N. Kursanov, Z. N. Parnes, and N. M. I.&m, 

Synthesis, 633 (1974). (g) H2 over Rh on alumina-HCl (room temp - 80 “C): W. L. Howard 

and J. H. Brown, Jr., J. Org. Chem., 2.6, 1026 (1961). 

When a ketone is used in place of acetals, a significant amount of dimeric ether is produced. 

For example, reaction of cyclohexanone with trimethylsilane under the comparable 

conditions gave dicyclohexyl ether in 86% yield. 
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