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Abstract:   1,1-Bimetalloalkenes(tin   and    selenium,    tin   and
tellurium) were stereoselectively prepared by a hydrozirconation of
acetylenic stannanes followed by transmetallation using tellurenyl
iodide and selenenyl bromide. One equivalent of n-BuLi displaced
a trialkylstannyl group selectively and lithiated vinyl selenides were
reacted with electrophiles to afford (E)-internal selenides.
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1,1-Bimetalloalkenes composed of two different carbon-
metal bonds play an important role in developing many
convenient methods for the synthesis of substituted alk-
enes. A lot of reports have showed aluminum and titani-
um,1(a) aluminum and zirconium,1(a) and zinc and
zirconium1(b) could behave as alkylidene-transfer re-
agents. Lipshutz and co-workers have described the 1,1-
bimetalloalkenes based on tin and zirconium that under-
went selective hydrolysis of the carbon-zirconium bond to
provide (Z)-vinylstannanes.1(c) Other 1,1-bimetalloalk-
enes containing aluminum and zirconium,1(d),1(e) alumi-
num and hafnium,1(f) gallium and zirconium,1(g) zinc and
boron,1(h) copper and boron,1(h) tin and boron,1(i) and boron
and zirconium1(j) have also been described. Elaboration of
these organometallics involves selective reaction of the
more reactive vinyl organometallic center. Although 1,1-
bimetalloalkenes of tin and selenium (a-selenenylvinyl-
stannanes) could be very useful specie as a dilithioethene
equivalent or cation-anion synthon, there was an only re-
port on the preparation and reactivity, and we could not
find a report about synthesis of 1,1-bimetalloalkenes of tin
and tellurium. Recently Huang et al. described that hy-
drostannation of alkynylselenides gave (E)-1,1-bimetal-
loalkenes of tin and selenium under the catalysis of
tetrakis(triphenylphospine)palladium and (E)-1,1-bimet-
alloalkenes of tin and selenium afforded trisubstituted alk-
enes.2 In a previous papers, we described the stereo- and
regio-selective preparation of vinyl tellurides via alkenyl
zirconocenes,3(a) the hydrozirconation of acetylenic
tellurides3(b) and the stereoselective preparation of ketene
telluroacetalls (1,1-bimetalloalkenes of tellurium and tel-
lurium).3(c) We were also interested in concise synthesis of
relatively simple natural product that utilized butadienyl-
stannane as a intermediate.3(d) As an extension of our stud-
ies, we were interested in developing new synthetic routes
toward 1,1-bimetalloalkenes of tin and tellurium, tin and
selenium. We now describe its simple, stereoselective

preparation by the hydrozirconation of acetylenic stan-
nane and then transmetallation using tellurenyl iodide, se-
lenenyl bromide.

Hydrozirconation of acetylenic stannane 1 was found to
proceed stereoselectively in cis fashion with high regiose-
lectivity affording 1,1-bimetalloalkene of tin and zirconi-
um. From this sampling the most obvious limitation of the
method is related to the propensity of this hydride source
to reduce aldehyde and ketone competitively with hy-
drozirconation. Otherwise, the mildness of these condi-
tions tolerates an assortment of desirable functionality.1(c) 

Scheme 1

The intermediate 2 was converted to stable 1,1-bimetal-
loalkenes 3 after treatment with tellurenyl iodide or sele-
nenyl bromide (Table 1). The intermediate 2 was cleaved
with essentially complete retention of configuration by se-
lenenyl, tellurenyl halide to give stereodefined products.
(Z)-1,1-Bimetalloalkenes of tin and selenium and (E)-1,1-
bimetalloalkenes of tin and tellurium are difficult to pre-
pare by other means due to reactivity of functional groups
in the same vinyl carbon.4 
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Though selenenyl and trialkylstannyl group both could be
used in introduction of a new electrophile to vinyl carbon,
one equivalent of n-BuLi displaced a trialkylstannyl
group selectively.

Scheme 2

So lithiated vinyl selenide was synthesized and it was re-
acted with several electrophiles to afford (E)-internal
selenides5 which are important intermediates owing to the
versatile reactivity of the selenenyl group and the carbon-
carbon double bond.6

Although products 3 were isolable by flash column in
hexane/ethyl acetate eluent and easily handled in open
system, reagents in CDCl3 solution were decomposed in a
few days. Synthesis of (Z)-1,1-bimetalloalkenes of telluri-
um and tin will be reported, various manipulations of (E)-
and (Z)-1,1-bimetalloalkenes of tellurium and tin are cur-
rently being examined and will be reported in due course.
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