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ABSTRACT

Transmetalation of â-tributyl(styryl)stannanes with n-BuLi gives the functional equivalents of the corresponding styryllithium intermediates.
Reaction of the intermediates with chlorotrimethylsilane, iodomethane, or dimethyl sulfate gives the substituted styryl products in moderate
to good yields. In all cases, the configuration about the double bond was retained in the products.

In recent years, considerable effort has focused on the
synthesis of conjugated oligomers and polymers for applica-
tion as novel optoelectronic materials.1 As part of our own
research program, we have focused on the synthesis of
oligomers and polymers with alternatingπ-conjugated and
silylene units.2 Polymers such as these are known to possess
what is commonly called “σ-πconjugation” along the
polymer backbone.3 As part of our continuing efforts in this
area, we sought to develop new reagents for the construction
of these materials. To this end, we describe herein the
synthesis of new lithiated styrene reagents prepared by
transmetalation of the corresponding tributyl(styryl)stannanes.
In addition to their expected value in the synthesis of new
σ-π conjugated organosilicon systems, we believe these
reagents will also be useful in the construction of new organic
conjugated polymers via conventional metal-catalyzed cou-
pling methods.

Early on, we decided to synthesize these reagents by tin-
lithium exchange (transmetalation) reactions of styrylstan-
nanes, which could be prepared by the hydrostannation of
the corresponding ethynylbenzene compounds with readily
available tributyltin hydride. We chose this route because

of the reported successful preparation of (E)-â-styryllithium
by transmetalation of (E)-â-trimethyl(styryl)stannane or (E)-
â-triphenyl(styryl)stannane with methyllithium or phenyl-
lithium.4 We initially attempted the synthesis of (E)-â-
styryllithium by the transmetalation of (E)-â-tributyl(styryl)-
stannane (itself prepared in high yield by the AIBN-catalyzed
hydrostannation of phenylacetylene with tributyltin hydride)
with n-BuLi. As expected, the lithium reagent was formed
as evidenced by the isolation of the trimethylsilyl-substituted
product in 87% yield when the dark purple intermediate was
treated with chlorotrimethylsilane (Scheme 1). As in the

earlier report,4 the (E)-â-isomer was formed exclusively with
tetrabutyltin as the only byproduct.
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We then turned our attention to the synthesis of the
previously unknown dilithiated reagents. Free-radical hy-
drostannation ofm-diethynylbenzene with tributyltin hydride
gave exclusively 1,3-bis((E)-2-(tributylstannyl)vinyl)benzene,
1, in 90% yield. The structure of1 was confirmed by1H
NMR spectroscopy. Addition ofn-BuLi to a THF solution
of 1 at -15 °C gave a dark purple intermediate, which when
quenched with either chlorotrimethylsilane or iodomethane
gave the corresponding substituted styryl compounds1-Si
and1-Me in 56 and 68% yields, respectively (Scheme 2).

The pure products could be separated from tetrabutyltin by
flash chromatography. The (E)-âconfiguration in the prod-
ucts was retained, as determined by1H NMR spectroscopy.

Application of this method top-diethynylbenzene was not
completely successful. Hydrostannation ofp-diethynylben-
zene by free-radical methods was unsuccessful and gave rise
to an unidentified mixture of products. We eventually utilized
a cyanomethyltributylstannyl cuprate reagent5 and obtained
1,4-bis((E)-2-(tributylstannyl)vinyl)benzene,2, in 40% NMR
yield. This product could not be purified (chromatography
resulted in decomposition) but was used as is for the
transmetalation step. Addition ofn-BuLi to a THF solution
of 2 followed by addition of chlorotrimethylsilane or
iodomethane resulted in the formation of the corresponding
disubstituted compounds2-Si and 2-Me in 43 and 85%
yields, respectively (Scheme 2). As in the case of1, the
products retained the (E)-âconfiguration.

We then attempted to synthesize the 1,3,5-trilithium
reagent using the methods described above. AIBN-catalyzed
hydrostannation of 1,3,5-triethynylbenzene with tributyltin
hydride was successful and gave exclusively 1,3,5-tris((E)-
2-(tributylstannyl)vinyl)benzene,3, in 82% yield. Treatment
of 3 with n-BuLi in THF at-15 °C followed by quenching
with chlorotrimethylsilane or iodomethane gave the corre-
sponding trisubstituted compounds3-Siand3-Me in 52 and
78% yields, respectively, evidence of the formation of the

novel trilithium reagent, or at least its functional equivalent
(Scheme 3).

In all of the cases described above, the (E)-â compounds
were formed exclusively. In view of recent successes in
regioselective hydrostannation of acetylenes to form (Z)-â-
vinylstannanes,6 we examined the possibility of extending
this transmetalation chemistry to the synthesis of (Z)-â-
styryllithiums. Accordingly, reaction of phenylacetylene with
tributyltin hydride in the presence of ZrCl4 gave the known
(Z)-â-tributyl(styryl)stannane,4, in 92% yield. Treatment of
4 with n-BuLi in the usual manner followed by addition of
chlorotrimethylsilane or dimethyl sulfate gave the corre-
sponding substituted styryl compounds4-Siand4-Me in 47
and 75% yields, respectively (Scheme 4). In both cases, the

(Z)-â configuration was retained, as determined by1H NMR
spectroscopy. These results are in marked contrast to the
earlier referenced report in which transmetalation of (Z)-â-
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trimethyl(styryl)stannane with methyllithium gave only
polymeric products when the transmetalated intermediate was
treated with chlorotrimethylsilane.4 Thus far, extension of
this chemistry to synthesize (Z)-â-di- and trilithium reagents
has been hampered by our inability to obtain exclusively (Z)-
â-tributyl(styryl)stannanes consistently using the ZrCl4-
catalyzed hydrostannation method.

In conclusion, we have successfully demonstrated that
lithiated styrenes can be synthesized by transmetalation
reactions.7 The tributyl(styryl)stannane reagents can be easily
prepared by hydrostannation of ethynylbenzenes. We are
currently examining the application of these reagents in the
synthesis of new linear and branched organosilicon polymeric
systems. Furthermore, we believe these reagents should be

of utility in the synthesis of extended organic conjugated
networks via Stille8 and Negishi9 coupling protocols. These
results will be reported in due course.
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