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Abstract: Whereas iodonium ion-induced intramolecular cyclization of 3-butenyldiphenylsilanol
proceeded via exo mode cyclizaion to give S-iodomethyl-22-diphenyl-1-oxa-2-silacyclopentane
selectively, iodosilyletherization of 4-methyl-3-pentenyldiphenylsilanol afforded 6,6-dimethyl-5-iodo-
2.2-dipheny!-1-oxa-2-silacyclohexane exclusively via endo mode cyclization. The oxasilacycloalkanes
were converted into the corresponding 1,3-diol and 1,4-diol by oxidative cleavage of the carbon-silicon
bond. Copyright © 1996 Elsevier Science Ltd

Various types of organosilicon compounds have been widely used in organic synthesis.] Among them,
silanols, however, have little synthetic use2.3 because of their instability* and weak nucleophilicity.5 To our
best knowledge, there are few reports on the intermolecular iodosilyletherizatiorl6 and intramolecular
iodosilyletherization of alkenes with silanols notwithstanding the numerous examples of intermolecular
iodoetherization? and intramolecular iodoetherizationS of alkenes with alcohols. We report herein a simple and
effective procedure for preparing 13-, 1,4- and 1,5-diols based on intramolecular iodosilyletherization of
alkenylsilanols and subsequent oxidative cleavage of the carbon-silicon bond.

To a solution of 3-butenyl(diphenyl)silanol (1a, 0.25 g, 1.0 mmol) in dichloromethane (5 ml) was added
bis(2,4,6-trimethylpyridine)iodine(I) hexafluorophosphate [I(collidine)> PF6]9 (0.67 g, 1.3 mmol) at room
temperature under argon atmosphere. After being stirred for 5 h, the mixture was diluted with hexane and the
precipitated white solid was filtered through a pad of Celite 545. Concentration of the filtrate in vacuo and
purification by silica-gel column chromatography gave 5-iodomethyl-1-oxa-2-silacyclopentane 2a in 94% yield
(Scheme 1).

Scheme 1 Phy
OH S
| I(collidine), PFg Q
N SiPhe ChoCl |

1a

94%
2a

The representative results of intramolecular iodosilyletherization of 3-alkenyl, 4-alkenyl and 5-
alkenylsilanols are shown in Table 1. Several comments are worth noting. (1) The reactions of 4
alkenylsilanols proceeded much slower than those of 3-alkenylsilanols. The latter reactions finished within 5 h,
but the former did not reach completion after 20 h. (2) Distribution of the products (endo cyclization vs exo
cyclization) heavily depended on the substitution pattern of the olefinic part of alkenylsilanols. In the case of 3-
or 4-alkenylsilanols (1a, 1¢, 1g, 1h, and 1i) which have terminal alkenes, S-exo-trig mode cyclization10 or
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Table 1. Iodosilyletherization of alkenylsilanols with bis(2,4,6-trimethylpyridine)iodine(I)
hexafluorophosphate
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6-exo-trig mode cyclization proceeded exclusively. (Z)-3-Hexenyldiphenylsilanol (1b) provided 5-exo
product as a single regioisomer and (Z)-4-decenyldiphenylsilanol (1j) gave a mixture of 6-exo trig mode
cyclization product 2j and 7-endo mode cyclization product 3j in 74% combined yield (2j : 3j = 81 : 19). In
contrast, alkenylsilanols 1e and 1k which have two methyl groups on the terminal olefinic carbon preferred
endo cyclization to exo cyclization. For instance, 4-methyl-3-pentenyldiphenylsilanol (1e) provided 5-iodo-
6,6-dimethyl-2,2-diphenyl- 1-oxa-2-silacyclohexane 2e)l1  exclusively and  1,5-dimethyl-4-hexenyl-
diphenylsilanol (1k) gave a mixture of exo cyclized product 2k!2 and endo cyclized product 3k in 48%
combined yield (2k : 3k = 19 : 81) upon treatment with bis(2,4,6-trimethylpyridine)iodide
hexafluorophosphate. Endo mode cyclization also proceeded selectively in the reaction of 2,6-dimethyl-5-
heptenyldiphenylsilanol (11) to give eight-membered oxasilacyclooctane as the major product (21 : 31 = 22 :
78). Phenyl-substituted alkenylsilanol 1f provided 6-membered oxasilacyclohexane as a single isomer. 2-
Cyclohexenylmethyldiphenylsilanol (1d) gave bicyclo[4.3.0] product 2d. (3) Alkenylsilanols clearly show
preference for endo mode cyclization over exo mode cyclization compared to the iodoctherization of the
corresponding alkenols. Whereas intramolecular iodosilyletherization of 1e provided six-membered ring endo
product 2e exclusively, the reaction of 5-methyl-4-hexen-1-ol 413 gave a mixture of oxacyclopentane § and
oxacyclohexane derivative 6. Moreover, the reaction of (Z)-5-octen-1-ol 713 afforded 2-(1-iodopropyl)-1-
oxacyclohexane 8 (exo product) exclusively in sharp contrast to the reaction of 1j giving a mixture of six-
membered exo and seven-membered endo products (2j and 3j) in 81 : 19 ratio. The propensity of
alkenylsilanols for ende mode cyclization might be attributed to the increased bond lengths of Si-O (1.63 A)
and Si-C (1.89 &) bonds in silanol compared with those of C-O (1.41 A) and C-C (1.54 A) bonds in alcohol.
(4) 2-Propenyl(diphenyl)silanol (CH,=CHCH,Si(OH)Phy) did not give any cyclization product and allyl
iodide was obtained upon treatment with NIS.

The cyclic silyl ethers thus obtained were easily converted into diols by reduction of iodine14 followed by

oxidative cleavage of the Si—C bond!S as exemplified by the conversion of 2b into 1,3-diol (Scheme 2).
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