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STEREOSELECTIVE INTRAMOLECULAR ADDITION OF A GRIGNARD REAGENT
TO THE TERMINAL TRIMETHYLSILYLETHENE MOIETY
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Abstract - Reaction of (E)-6-bromo-3-methyl-l-trimethylsilyl-l-hexene
with magnesium produces corresponding Grignard reagent which intra-
molecularly adds to the silylethene moiety from the less hindered
side affording a single stereoisomer.

Intramolecular carbometallation with magnesium, aluminium, or other key
metals is an important synthetic tool.l_3 Cyclization of a Grignard reagent
reacting with the terminal trimethylsilylethyne moiety has been shown to be a
promnising means of stereoselective construction of alkylidenecyclopentanes.3
Further extention of the reaction to a silylethene substrate should provide
access a cycloalkane having diastereocontrolled substituents, an example of
which is described in this paper.

To a mixture of magnesium (0.15 g, 6.2 mmol) and 5 mL of THF (E)-6-bromo-
3-methyl-l-trimethylsilyl-l-hexene (1, 1.00 g, 4.02 mmol)4 was added and re-
sulting mixture was stirred at 67°C for 6 h. The initially produced Grignard

reagent 2 is cyclized to 4 by intramolecular carbometallation in suprafacial

and 5-Exo-Trig manner upon heating. Treatment of the reaction mixture containing

4 with water gave trans-l-methyl-2-trimethylsilylmethylcyclopentane (2)5’6 in
81% yield, with D20 monodeuterated product 6, and with allyl bromide stereo-

specifically allylated product 7 in 93% yield.7’8
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Stereochemistry of 5 was determined by the comparison of proton nmr and
gas chromatogram with those of the authentic sample 10 obtained from alkylidene-

cyclopentane 8 by hydroboration followed by protonolysis.9
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Similar reaction of (Z)-6-bromo-3-methyl-l-trimethylsilyl-l-hexene (ll)lo
gave a mixture of 6 and the diastereomer 15 in about 1:1 ratio. This result
is explained by the partial isomerization of 12 to 2 before cyclization. 1In
fact treatment of 11 with magnesium for 30 min at 67°C followed by hydrolysis
gave an equimolar mixture of 3 and 13.
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The highly diastereoselective intramolecular carbometallation as exempli-

fied by the transformation of 1 into 4 will find synthetic applications to con-

structing a single diastereomer having three adjacent asymmetric centers.ll
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NMR 0.00 (s, 9H), 0.26 (dd, J=10.2, 14.4, 1H), 0.84 (4d, J=2.6, 14.4, 1H),
.92 (4, J=6.2, 3H), 1.02-1.28 (m, 4H), 1.46-1.61 (m, 2H), 1.73-1.89 {(m, 2H).



