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u-n*-Vinyl(phenyl)carbenedipalladium complex reacted with
tetraphenyltin to give a 1*~diphenylallylpalladium complex through
reductive elimination, and with internal alkynes to give u-n*mn’-
dienylcarbene complexes through migratory insertion.

Although vinylcarbene complexes of transition metals
including mononuclear and binuclear centers are becoming more
common and their synthetic application has aftracted increasing
attention,' no precedent of the reaction of vinylcarbenepalladium
or even carbenepalladium complexes has been reported.’
Recently, we have reported the high yield synthesis of -1'-
vinylcarbenedipalladium (1), the first example of vinylcarbene
complexes of palladium,® by the reaction of p-m’-
propagyldipalladium complex with HCL. We report herein C-C
bond formation using reductive elimination and migratory
insertion of 1 and its analog.

In a sealed glass tube, a CDCl, solution of 1 and SnPh, was
heated at 40 <C for 45 h to give 1’-1,1-diphenylallylpalladium
complex (2) (eq 1).* This complex might be generated by the
reductive elimination from a phenylated dipalladium intermediate.
The C-C bond coupling at dinuclear center could be a nice model
for the reaction on the metal surface.®> Mononuclear vinylcarbene
complexes also react with nucleophiles to give m’-allyl
complexes.®
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In the presence of a catalytic amount of Pd,(dba), (dba
=dibenzylideneacetone), the complex 1 reacted with H,O and O,
to give hydroxo bridged W-n*-vinylcarbenedipalladium dirmer (3)
in an excellent yield (eq 2).” The structure of the complex 3 was
determined by X-ray diffraction analysis (Figure 1).! This
complex has a unique structure in which one of four bridging
ligands is OH group. The coordination mode and geometry of [~
1°-vinylcarbene group in 3 are quite similar to those in 1.
However, the Pd-Pd distance in 3 (3.17 10\) is somewhat longer
than in 1 (2.87 A), possibly reflecting the absence, in the former,
of the Cl bridge on the Pd-Pd opposite to the vinylcarbene bridge.
The transformation shown in eq 2 did not work well without
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Figure 1. Structure of 3.

Pd,(dba), which might have a role of oxidizing PPh, to O=PPh,,
which was confirmed by *'P NMR spectra.  Treatment of 3 with
PPh, and HCl regenerated the dinuclear complex 1 quantitatively.
In a sealed glass tube, a CDCI, solution of 3 and 2.2 equiv of
internal alkynes was heated at 60 °C for 17 h. The '"H NMR

Figure 2. Structure of 4a.
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spectrum of a reaction mixture showed the presence of two sets of
resonances (ca. 2:1) which are similar to each other.® The major
product was separated by recrystallization from a yellow eluent of
column chromatography to give a u-n*:n°-dienylcarbene complex
(4a, 4b) (eq 3)."° The structure of 4a was determined by X-ray
structure analysis,'' revealing that alkynes have inserted into the
palladium-carbene carbon bond to form a new [-1*-vinylcarbene
moiety '* " and OH group has been replaced by Cl in CDCL,
(Figure 2). In fact the reaction of 3 with an alkyne in C,.D, did
not proceed. The isolated 4a was not transformed into the minor
product in a solution, suggesting that there is no equilibrium
between the two products.” The complex 1 also reacted with
alkynes to give 4a, albeit in low yield.
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In summary, we demonstrated here the C-C bond formation
reaction of [L-n’-vinylcarbenedipalladium which s the first
vinylcarbene complex of palladium. Further studies on the
reaction of W-1’-vinylcarbenedipalladium are in progress.
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