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2-Lithio-2-trimethylsilyl-1-silacyclopentane as a Synthetic Equivalent of 1-Lithio-1,4-butanediol

Kozo MATSUMOTO, Toshiaki YOKOO, Koichiro OSHIMA,* and Kiitiro UTIMOTO#*
Department of Industrial Chemistry, Faculty of Engineering, Kyoto University, Y oshida, Kyoto 606-01

Addition of alkyl iodide to 2-lithio-2-trimethylsilyl-1-silacyclopentane provided 2-
alkyl-2-trimethylsilyl-1-silacyclopentane which was converted into 1-alkyl-1,4-butanediol
by treatment with H,O,-KF and n-BuyNF.

a-Metallated organosilanes play a fundamental role in preparative organosilicon chemistry.l) A wide
range of variously functionalized organosilanes has been deprotonated o to silicon. Among them,
bis(trimethylsilyl)methyllithiumz) has been widely used for carbon-carbon bond formation. Here we wish to
report a preparation of 2-lithio-trimethylsilyl-1-siliacyclopentane and its use for organic synthesis.

tert-Butyllithium (1.66 mol dm-3 pentane solution, 0.72 ml, 1.2 mmol) was added to a solution of 1,1-
diphenyl-2-trimethylsilyl- 1-silacyclopentane 1a (0.31 g, 1.0 mmol) in THF (3.0 ml) and HMPA (0.4 ml) at -78
°C. The solution immediately turned dark red. After stirring for 30 min at -78 °C, iodomethane (0.19 ml, 3.0
mmol) was added and the resulting mixture was warmed to room temperature over 2 h. The mixture was poured
into ice-cooled water and extracted with ethyl acetate (10 ml x 3). The combined organic layers were dried over
NaySO,4 and concentrated. The residual oil was submitted to silica-gel column chromatography to give 1,1-
diphenyl-2-methyl-2-trimethylsilyl- 1-silacyclopentane 3a3) (0.29 g) in 89% yield. The representative results are
shown in Scheme 1. 1-Isopropoxy-1-phenyl-2-trimethylsilyl-1-silacyclopentane 1b also afforded 2-lithio-2-
trimethylsilyl-1-silacyclopentane 2b (orange solution) which provided the corresponding alkylated
silacyclopentane 3d, 3e, and 3f as 1:1 stereoisomeric mixtures upon treatment with alkyl halides.

Oxidation of the silacyclopentane 3a with HBF followed by H202-KF—KHCO34) gave the expected diol

4a only in 20% yield along with unidentified complex mixture. The oxidative cleavage of two carbon-silicon
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bonds of 3e or 3f, however, was easily performed by treatment
with HBF, followed by HyO,-KF-KHCO3 to provide the Li
corresponding silyl alcohol 4e or 4f. Protodesilylation of 4 @SiM ey = (—\—Li
with n-BugNF in DMFY) gave 1,4-butanediol 5 (Scheme 2). Ph” “Oi-Pr OH OH
Therefore, 1-isopropoxy-2-lithio-1-phenyl-2-trimethylsilyl-1-sila- 2b 6

cyclopentane 2b can be regarded as a synthon of 1-lithio-1,4-butanediol 6.

1,1-Diphenyl-2-trimethylsilyl-1-silacyclopentane 1a was generated (45%) starting from 1,1-diphenyl-1-
silacyclobutane according to the reported procedure (ICHpSiMes, LDA).®) Meantime, 1-isopropoxy-1-phenyl-
2-trimethylsilyl-1-silacyclopentane 1b was prepared as follows (Scheme 3). Hydrosilylation of 4-chloro-4-
trimethylsilyl-1-butene with HSiPhCl, in the presence of H,PtClg gave 7 which was treated with Mg followed
by i-PrOLi to afford 1b as an isomeric mixture (cis/trans = 1: 1.7
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