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Synthesis of a Tridentate Hydrosilane and Its Reaction with Palladium(0) Complexes
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A new tridentate hydrosilane (2-SiH;C¢H,),SiH, reacts
with a mixture of Pd(PEt;), and R,PCH,CH,PR, (R = Me or
Et) to give dinuclear (silyl)(p-silylene)palladium(l1) complexes,
while the reaction with a mixture of Pd(PEt;), and Cy,PCH,-
CH,PCy, (Cy = cyclohexyl) afforded a mononuclear (silyl)-
(disilanyl)palladium(l1) complex, the Si—Si bond of which was
formed by the intramolecular dehydrocoupling. The structures
of the new complexes were determined by X-ray diffraction.

The chemistry of silyl transition metal complexesis rapidly
growing due to its importance for understanding and develop-
ing transition metal catalyzed reactions of silicon compounds.t
Recently we have succeeded in the isolation of mononuclear
and dinuclear silyl group 10 metal complexes with high formal
oxidation states by using bidentate hydrosilane, 1,2-disilylben-
zene (1).2 These results prompted us to investigate the reactivi-
ty of a tridentate hydrosilane, bis(2-silylphenyl)silane (2),
which has analogous structure to 1. Here we report the synthe-
sis of 2 and its reaction with palladium(0) complexes, resulting
in the isolation of dinuclear (silyl)(u-silylene)palladium(ll)
complexes as well as a mononuclear (silyl)(disilanyl)palladi-
um(I1) complex.
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Silane 2 was prepared by the LiAIH,, reduction of the known
compound, bis[2-(trichlorosilyl)phenyl]dichlorosilane (3),% or
new alkoxysilane 4a or 4b. The compounds 4a and 4b were pre-
pared in shorter steps than 3 based on Tamao’s method.34
Although 4a is more stable to moisture than 4b, purification of 2
after the LiAIH, reduction was easier for 4b than for 4a, because
complete remova of byproducts (probably isopropoxyal uminum
species) from 2 was difficult in the case of 4a.°
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The reaction of 2 with a mixture of Pd(PEt;), and 1,2-
bis(dimethylphosphino)ethane (dmpe) (2 : Pd : dmpe=1:1:

Figure 1. Molecular structure of complex 5a (50% probability
level). Hydrogen atoms attached on carbon atoms are omitted for
clarity. Selected bond distances (A) and angles (°): Pd1-Sil,
2.3818(8); Pd1-Si2, 2.334(1); Pd1-P1, 2.3354(9); Pd1-P2,
2.3375(9); Si1-Pd1-Si2, 80.95(3); Sil-Pd1-P2, 173.47(3); Si2-
Pd1-Pl, 173.46(4); P1-Pd1-P2, 85.88(3); Pd1-Sil-Pdl*,
101.81(5).

1)® gave a mixture of two complexes consisting of yellow dinu-
clear complex 5a”8 (21% isolated yield) and a colorless complex.
Although the structure of the latter has not been established, H
NMR analysis showed that it is neither tris(silyl)(hydrido)-
palladium(l1V) complex 6a (no Pd—H signal was observed),
which we expected to be formed, nor (silyl)(disilanyl)-
palladium(I1) complex 7a, whose analog 7b was obtained in the
reaction of 2 with a mixture of Pd(PEts), and 1,2-bis(dicyclo-
hexylphosphino)ethane (dcpe) (vide infra). The yield of 5a
increased to 81% when 2 equiv of Pd(PEt;), and dmpe were
used. Similar results were obtained for the reaction of 2 with a
mixture of Pd(PEts), and 1,2-bis(diethylphosphino)ethane
(depe);® dinuclear complex 5b” was isolated in 27% yield for 2 :
Pd:depe=1:1:1andin82%yieldfor2:Pd: depe=1:2: 2.
The structure of 5a was unambiguously determined by X-ray
structure analysis (Figure 1).° A dinuclear palladium complex 8
with atridentate silicon ligand has been reported by Ito.82
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In contrast, the reaction of 2 with a mixture of Pd(PEt;),
and dcpe (2:Pd:dcpe = 1:1:1)® gave a mononuclear (silyl)(di-
silanyl)palladium(ll) complex 7b in 86% yield.” No dinuclear
complex similar to 5a and 5b was observed, probably because
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the steric hindrance of cyclohexyl groups on the phosphorus
atoms prevented the formation of the dinuclear structure. The
structure of 7b determined by X-ray structure analysis shows
that intramolecular dehydrocoupling reaction has taken place to
form a Si-Si bond (Figure 2).1° Although the mechanism of the
formation of 7b is not clear at the moment, an assumption of
the intermediacy of tris(silyl)(hidrido)palladium(lV) 6b can
explain the formation of 7b.1* Scheme 1 shows two plausible
pathways of the formation of 7b from 6b. Reductive elimina-
tion on 6b to form a Si—Si bond provides 9 and successive
oxidative addition of Si—H bond and elimination of H, from 10
give 7b. Another possibility is the concerted mechanism;
simultaneous elimination of H, and Si migration from Pd to
another Si viatransition state 11 gives 7b.
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Figure 2. Molecular structure of complex 7b (50% probability
level). Hydrogen atoms attached on carbon atoms are omitted for
clarity. Selected bond distances (A) and angles (°): Pd1-Sil,
2.348(3); Pd1-Si2, 2.356(3); Pd1-Pl, 2.333(2); Pd1-P2,
2.315(2); Si2-Si3, 2.333(4); Sil-Pd1-Si2, 75.43(10); Sil-Pd1-
P2, 171.56(10); Si2-Pd1-P1, 173.09(10); P1-Pd1-P2, 87.44(8);
Pd1-Si2-Si3, 103.3(1).
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Scheme 1. A plausible mechanism for the formation of 7b.
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