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Summary: Acid catalyzed cyclization of (E)-HCO-(CH2)4-CH=C(Me)-CH(SPhjSiMe3 

affords cis-2-substituted cyclohexanol, while (2) compound affords the trans - 
isomer. Those cyclized products are transformed to the corresponding a-methyl 

y-lactones. 

Allylsilanes have similar n-bond nucleophilicity as the enolate ions 

toward the carbonyl compounds. Little is known, however, about the stereo- 

~:l?mni.ca7 nntcoae of the allvlsil.ane reactions as compared with enolate ion .‘ 

cases1'2 in spite of the well-recognized synthetic importance of allylsilane. 3 

We have now prepared (vide infra) the silylated aldehydes I and III -- 
stereoselectively and examined their cyclization with several reagents. 4 

Cyclization of I with a Lewis acid (SnC14, TiC14, and BF3.Et20) or n-Bu4NF - 
gave a mixture of IIa and IIb. 

5 
With CF3COOH/CH2C12 or CF3CH20H,6 however, 

I7 provided a single product IIa* (contaminated by <2% of the geometrical 

isomer IIb). It was ascertained that both of the hydroxyl and isopropenyl 

groups occupied the cis position after desulphurization by means of Raney Ni. 8 

Meanwhile, the stereoisomer III' afforded the almost homogeneous opposite 

isomer IIbl' (>93% trans) under the similar conditions. 
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Because of the industrial importance of Z-menthol, the cyclization of 

citronella1 has been studied in detail. 11 Earlier methods result in the 

mixture of all possible stereoisomers of isopulegol which is an important 

intermediate for menthol synthesis. Treatment of the compound IV derived from 

citronellol with 2.0 equivalents of CF3COOH in CH2C12 at 0°, followed by Raney 

Ni desulphurization, provided only neo-isopulegol (50% overall) and a trace of 
12 neoiso-isopulegol , both of which had the cis configuration with respect to 

the hydroxyl and isopropenyl groups. 13 

The cyclized product IIa could be easily converted to the cis-fused 

a-methyl-y-lactone V (65% overall) and IIb could be transformed to trans-fused 

isomer VI (74% overall), respectively. The stereochemistry of the lactones 

was clear upon the comparison of the spectral data (NMR, IR) with those of the 

authentic samples. 14 The indicated configuration suggests the introduction 

of a proton from the less hindered side of each lactone enolate. 
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The following scheme shows the preparation of the starting silylated 

aldehydes I and III. 18 
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a, n-BuLi, - I(CH2)50THP; b, (MeO)3P; c, Me2S-NCS17, d, PhSNa; e, p- 

TsOH-MeOH; f, g-BuLi(2 equiv), Me3SiC1, HCl; g, Me2S-NCS, Et3N; 

h, DHP-TsOH; i, MCPBA; j, LiPPh2, MeI 
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