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Abstract: Treatment of I -(I -iodoulkyl}-I -silacyciobutanes with I-BuOK or AgOAc 

provided 2-a&l-l -silacyclopentune.s which were easily converted into 1,4-dials by 
oxidative cleavage of carbon -silicon bonds. 

Recently WC have reported’ that an addition of lithium carbenoids to l,l-dimethyl-l-silacyclobutane 

3 provided silacyclopentanes 4. The reaction might proceed via pentacoordinate silicate 2. It then occurred 

to us that, if treatment of 1-(1-iodoalkyl)-1-methyl-I-silacyclobutane 1 with nucleophile such as 

methyllithium should afford the same pentacoordinate intermediate 2, the procedure would give another route 

to silacyclopentanes 4 (Scheme 1). 
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However, treatment of l-(1-iodoalkyl)-l-phenyl-1-silacyclobutane 5a with methyllithium or 

phenyllithium provided an expected silacyclopentane in only 7% or 5% yield along with unidentified 

complex products. Fortunately, the use of potassium t-butoxidc in place of alkyllithium resulted in clean 

formation of silacyclopentane 6a. A typical experiment is as follows. A solution of silacyclobutane 5a (0.93 

g, 1.5 mmol) in THF (2 ml) was added to a suspension of potassium t-butoxide (0.20 g, 1.8 mmol) in THF (6 

ml) at -78 ‘C under argon atmosphere. After stirring for 20 min at -78 “C, dry ice-methanol bath was 

removed and the reaction mixture was warmed up to room temperature. The resulting mixture was poured 
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into ice-cooled water and extracted with ethyl acetate (20 ml x 3). The combined organic layer was dried 

over anhydrous Na,SO, and concentrated in vacua. Distillation of the residual oil using Kugelrohr afforded 

silacyclopentane 6a2 (0.66 g, 6.5:35 diastereomeric mixture) in 77% yield. Oxidative cleavage of two carbon- 

silicon bonds of 6a has been easily achieved by treatment with H,0z3 to give 1,4-diol 7a4 (0.42 g) in 85% 

yield. The representative results are shown in Scheme 2. 
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The rearrangement also took place upon treatment with silver acetate. Exposure of silacyclobutanes 5 

to silver acetate in acetic acid at 25 “C provided acetoxysilacyclopentanes 9 as shown in Scheme 3. The 

reaction proceeds as follows: (1) Silver ion attacks iodine of 5 to afford silacyclobutylalkyl cation 8 and (2) 

the attack of acetate anion’ on silicon of 8 causes one of carbon-silicon bonds of silacyclobutane to migrate 

to the a-carbon atom to give silacyclopentane 9. 6*7 Treatment of 9 with H,_,O,-KF provided 1,4-dio17 in the 

same way as 6. 

Scheme 3 

a: R= rrC6F13 

c: R= LC3H7 

72% 53% 

60% 60% 

The ring enlargement of 3-methyl-l-silacyclobutane 10 was examined. Treatment of 10a (mixture 

of diastereomers, 60:40) with t-BuOK gave the corresponding silacyclopentane 11 as a mixture of four 

diastereomers in 77% yield. Oxidation of 11 with H,O,-KF provided a mixture of two diastereomeric 1,4- 

diols 12 whose ratio was 74:26. Meantime, successive treatment of a substrate lob consisting of two 

diastereomers (95:5) with t-BuOK and H,O,-KF afforded another mixture of two diastercomeric 1,4-diols 

12 which had a similar isomeric ratio (73:27). Thus, the stereochemistry of the starting material did not affect 

the stereochemical outcome. The reaction with silver acetate also proceeded non-stereospecifically. 

Exposure of 10s or 1Oc to silver acetate resulted in formation of same isomeric mixture of two diastereomers 

(46~54 or 45:5.5) (Scheme 4). 
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1-(1-Iodoalkyl)-1-phenyl-l-silacyclobutanes 5 were prepared as follows. Treatment of 3- 

chloropropyldichlorophenylsilane with magnesium gave 1-chloro-1-phenyl-1-silacyclobutane according to 

the reported procedure.* A successive addition of vinylmagnesium bromide to the solution of l-chloro-l- 

phenyl-1-silacyclobutane provided 1-phenyl-1-vinyl-1-silacyclobutane in 90% overall yield. 

Triethylborane induced radical addition of iodoalkane9 to l-phenyl-1-vinyl-1-silacyclobutane afforded l- 

(1-iodoalkyl)-1-phenyl-l-silacyclobutanes 5 in 39-90% yields (Scheme 5).r”*” 
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