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ABSTRACT

The new silyllithium reagent 1 and the corresponding cyanocuprate 3 are readily generated under optimal conditions and are useful for the
formation of C−Si bonds. Tamao−Fleming oxidation of such C−Si bonds can be effected under very mild conditions.

Trialkyl/arylsilyllithium reagents now play a valuable role
in the synthesis of complex organic molecules because they
provide a unique avenue for the attachment of silyl groups
to carbon for use as control elements1,2 or as equivalents of
the hydroxyl function (via Tamao-Fleming oxidation3). The
most commonly used silyllithium reagent is PhMe2SiLi,
which is readily generated by reaction of PhMe2SiCl with
lithium metal.2b,cSurprisingly, this method of formation often
fails even for closely related silyl groups. In fact, Fleming
has published a paper describing the “failure in several
attempts to prepare arylsilyl-lithium reagents.”4 The most
striking example in that paper involved the simple replace-
ment of phenyl byp-tolyl, in which case the reaction afforded
only the corresponding disilane with no further conversion
to silyllithium reagent. It is generally agreed that at least

one phenyl group on silicon is necessary for the formation
of silyllithium reagent. The only exceptions to this rule are
tri-o-tolylsilyllithium, mesityldimethylsilyllithium, and hydrido-
dimesitylsilyllithium.2c,5 In each of these cases, silyllithium
reagent was probably generated directly from chlorosilane
without the intervention of disilane as a result of steric
shielding about the silicon center. The inaccessibility of many
silyllithium compounds is perhaps the reason PhMe2SiLi is
by far the most widely used reagent even though the Tamao-
Fleming oxidation of the PhMe2SiC subunit may fail in the
presence of sensitive functional groups.3

We recently reported an enantioselective total synthesis
of the marine natural product eunicenone A in which a silyl
group attached to carbon played a key role both in controlling
the position- and stereoselectivity of a catalytic enantio-
selective Diels-Alder reaction (Scheme 1) and as a precursor
of another functionality.6 During this research we examined
several new alternatives to the PhMe2Si group since this
structural subunit was marginal with regard to stereocontrol
and caused problems in a Tamao-Fleming oxidation.6 These
studies led to the discovery of (2-methoxyphenyl)dimethyl-
silyllithium (1) as a superior alternative to PhMe2SiLi, with
regard to both the electron-donating properties of the silyl
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group and Tamao-Fleming oxidation of sensitive substrates.
This paper reports on the generation of1 and its use in
synthesis and also on some related new reagents which,
although not suited for the synthesis outlined in Scheme 1,
are probably useful for other applications.

The generation of1 was carried out from the disilane2,
which was synthesized by the reaction of 2-methoxyphen-
yllithium with commercially availablesym-dichlorotetra-
methyldisilane (Scheme 2).7 The conditions for the formation

of 1 from 2 were found to be critical. Methyllithium was
superior to n-BuLi for the reaction, and the optimum
temperature was found experimentally to be-50 °C with
4:1 THF/hexamethylphosphoric triamide (HMPA)8 as sol-
vent. The appreciable instability of solutions of1 at -30 °C
precludes the use of this or higher temperature for its
generation from2. Solutions of1, which are dark red in color,
produce (2-methoxyphenyl)dimethylsilane upon treatment
with methanol. Reaction of1 with 0.5 equiv of CuCN at

-50 °C initially and then at 0°C for 1.5 h affords a cuprate
(3) reagent of the type (ArMe2Si)2CuCNLi2, which undergoes
smooth coupling at-50 °C with (E)-geranyl benzoate to
form 4 (80%) and with (E,E)-sorbyl benzoate to form5
(72%). Reaction of this cuprate with 2-cyclohexenone
provided the conjugate adduct6 (80%) (Scheme 3).

The (2-methoxyphenyl)dimethylsilyl group offers some
advantages over the parent phenyldimethylsilyl group be-
cause it can be converted oxidatively to an alcohol moiety
under much milder conditions and is effectively a more
potentσ f π electron donor.6 We found that the 2-meth-
oxyphenyl group in7 undergoes facile Ar-Si cleavage by
the action ofN-bromosuccinimide or trifluoroacetic acid, as
shown in Scheme 4. The resulting succinimido- or trifluo-

roacetoxysilane can then be oxidized under very mild
conditions to provide 3-phenylpropanol in good yield.

We have also prepared a series of reagents analogous to
1 but differing in the aryl part using the same method of
generation, i.e., reaction of (ArMe2Si)2 with MeLi in 4:1
THF/HMPA at-50 °C. In this way we obtained the lithium
reagents8-10 and by further reaction with CuCN also the
cuprates (ArMe2Si)2CuCNLi2. The cuprates from8-10
underwent smooth coupling with (E)-geranyl and (E,E)-
sorbyl benzoate and conjugate addition with 2-cyclohexenone
to form the corresponding organosilicon products,9 the results
being very similar to those obtained with cuprate3 (seven
examples, 81-96% yield, see Supporting Information for
details).
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(8) (a) Still, W. C.J. Org. Chem.1976,41, 3063. (b) Hudrlik, P. F.;
Waugh, M. A.; Hudrlik, A. M. J. Organomet. Chem.1984,271, 69. (c)
The HMPA/THF ratio and reactant concentration were optimized to ensure
a reasonable reaction rate and a homogeneous mixture at-50 °C.

Scheme 1

Scheme 2

Scheme 3

Scheme 4

3338 Org. Lett., Vol. 3, No. 21, 2001



In summary, the studies reported herein have led to the
discovery of the new organosilyllithium reagent1, which
has considerable potential in multistep synthesis. Very mild
conditions for effecting the hydroxy desilylation reactions
of the (2-methoxyphenyl)dimethylsilyl group are described.

In addition, the chemistry reported above is applicable to
the preparation of other silyllithium reagents such as, but
not limited to,8-10.
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