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Recently Magnus and coworkers reported the selective deprotonation of chloromethyltrimethyl-
silane (1) to the carbanion (2) with sec-buty]]ithium-TMEDA.] In the presence of aldehydes and

ketones, 2 reacted to give a,B-epoxysilanes (3), compounds of substantial preparative va1ue.'I

Me,SiCH,C1 -SBULL, [ve. siCHC1] REOR, [Me SiCH-C-R'] — Me Sicﬁ)-\g-k' [Me.,SiCH]
1 THF 2 ¢ 3 R 4

Otherwise 2 was comparatively stable to -40°C and then decomposed only slowly by pathways which
did not include fragmentation to trimethylsilylcarbene (_t}_).2 Failure to generate 4 by the

3 Some

a-elimination of HC1 from 1 with various bases also has been noted in earlier literature.
of the alternate processes favored instead are illustrated by the reaction of 1 with nBuLi where
the products include nAmSiMe3 (from displacement of C17), nBuSiMe3 (from attack at Si), and
Me3SiCH=CH51Me3 (from 2 + l).3’4 Though compounds derived from 4 or the analogous carbenoid5
have been obtained by the thermal, photochemical, and CuCl-induced decomposition of Me3SiCHN2,

these methods:‘)’e’7

have Tittle practical use because the potentially dangerous diazo precursor
is itself the endproduct of a multistep sequence.

The multiplicity of reaction sites in 1 toward bases together with the surprising prejudice
of 2 against losing chloride would seem to promise failure for any new attempt to convert l1to4
with a base. Despite this prognosis, methodology for accomplishing this transformation has been

developed and is introduced here. Moreover, abetted by the ready availability of 138 the new
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procedure provides a useful new source of silyl substituted cyclopropanes. The key to success is
utilization of the H%rpoon base, 1ithium 2,2,6,6-tetramethylpiperidide (LiTMP), a proton-selective
reagent developed in this 1aboratory9 which has in the past proved particularly effective in

promoting a-eliminations. 21!

12 233 yield,

The process is exemplified by the formation of the silylcyclopropanes (5 and 6,
ratio: 1:1213) on treatment of 1 with a hexanes solution of LiTMP containing a severalfold excess
of cis-butene.

. e Me Me
MeSiCH,C1 + Ue 1T, Me3S1'-<]:: + Me3Si--< Me3Si—<[
_ e Me ‘Me
1

5 6 7

(B; 61-63° at 82 to;})
The reaction was completely stereospecific: Though searched for, none of the trans-dimethylcy-
clopropane (7) was found. This indication of the intermediacy of a singlet carbene5 was con-
firmed by the isolation of 7 and no 5 or 6 on treatment of 1 with LiTMP and trans-butene.
Silylcyclopropanes including those depicted below were also prepared from 1, LiTMP, and

cycloalkenes or cycloalkadienes (e.g. 11 from 1,5-cyclooctadiene).

Me351-<> Me3Si-<O MeSi Me,Si
9

8 3 10 n
Yield: 28% 33% 30% 30%
Bp at (torr): 81-85°(78) 69-71° (5) 79-83° (6) 70-73° (2)
Syn:anti: No syn found 1:9 Little syn14 1:13

In the optimum procedure, first the alkene and then the chloromethylsilane were added to
the LiTMP in hexanes. The mixture then was heated at reflux (or in an o0il bath set at 85°C]5)
overnight before a workup which included extraction of the salts and HTMP into aqueous citric
acid before distillation. Under these conditions, the only other volatile product was a trace
of the disilylethylenes (13) formed by displacement of chloride from 1 by the carbanion (2) fol-

Towed by B-elimination of HC1 from the intermediate (12) with a second mole of base.

. . . s LiTMP s A .
Me3$1CH2C1 + Me3S1CHC1 —_ Me351CHZCHC1S1Me3 —37rzj Me3S1CH—CHS1Me3

1 2 12 13
After distillation, the still pot contained a substantial amount of an unidentified Me3Si-bear-
ing residue. When ether was used in place of hexanes as the cosolvent, the yield of 13 went up

to 3%, and with THF as the cosolvent, 13 became a major product (22%). It would seem that in
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more polar, ion-stabilizing solvents, the driving force for the salt (2) to fragment to the neu-
tral carbene5 is reduced thus increasing the yield of 13 at the expense of carbene-derived pro-
ducts. The ethylenes (13, cis:trans 1:6) could be prepared in 42% yield just by adding ethereal
LiTMP to a refluxing THF solution of 1. In the past, these alkenes were available only by less
efficient multistep procedures16 (or as by-products). In another experiment, the predicted z2pox-
ysilane was isolated when benzaldehyde was heated with 1 and LiTMP in THF. However, the process
was inferior to that of Magnus (see above).

The generation of trimethylstannylcarbene (16) has not been reported before. Even the diazo

17

compound, Me3SnCHN2, has failed as a carbene source’'’ although the carbethoxy stabilized species,

[Ph3SnCC02Et], the only previously described tin substituted carbene, has been produced from the

diazoacetate and trapped with 1'sobutene.]8

In an attempt to extend the new methodology outlined
here, chloromethyltrimethyltin (14) was made]9 and reacted with LiTMP in cyclohexene-ether at
reflux.

Me35nCH,C1 —=LTPy e SnCHCTT — [MegSnCH] ———Meysn Me ;SnCH=CHSnMe ,

14 15 16 g M 18

The only product identified was anti-7-trimethylstannylnorcarane (17) which was isolated in 21%

yield; bp 67-68°C at 2 torr; NMR (&) in CCl,: -0.44 (1H, t, J=6.5 Hz), -0.02 (9H, s; also: d,

it
J117Sn_H=51 Hz; d, J1195n_H=53 Hz), 0.55-1.0 {2H, m), 1.0-1.5 {4H, m), 1.5-2.2 (4H, m); anal.
calc. for C]OHZOSn: C,46.38%; H,7.79%; found: C,46.20%; H,7.65%. Some 14 (15%) also was recov-
ered. Though searched for, the syn isomer of 17 and the cis- and trans-alkenes (18) were not
found. The latter also were absent when the reaction was performed in THF under conditions which
would have yielded the disilylalkenes (13) as the major product. Efforts are underway to explain
why the tin stabilized anion (15) should be much more susceptible to fragmentation to the car-
bene than the §i1y1 analogue (2).

Also, ready access to silylcyclopropanes is the prelude to the development of preparative

uses of these species based on their predicted high and selective reactivity.20
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