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Abstract

The dimethylsilylcyclopentadienide anion undergoes cleavage of the silicon—
cyclopentadienyl bond upon attempted complexation with transition metals. Com-
plexes bearing such ligands can be obtained by metallation of the cyclopentadienyl
ligand in tricarbonyl(#’-cyclopentadienyl)manganese, ferrocene and ruthenocene,
followed by reaction with chlorodimethylsilane. The silicon-hydrogen function can
react with carbonyl cobalt or carbonyl(hydrido)tris(triphenylphosphine)iridium, to
give heterobimetallic complexes in which cyclopentadienyldimethylsilane acts as an
assembling ligand.

Similar complexes are obtained starting from tricarbonyl(7®-benzene)chromium.

Cyclopentadiene, carbon monoxide, and tertiary phosphines are the most widely
used ligands in transition metal chemistry. Species containing both cyclopentadiene
moiety and phosphine ligands have been used in the synthesis of heterobimetallic
complexes with or without direct interaction between the two metallic centers [1].

We have examined the possibility of using cyclopentadienyldimethylsilane as a
ligand which brings together the cyclopentadiene and a silicon-hydrogen function.
Such a compound should allow the complexation of two metals, one through the
cyclopentadiene and the other through the silicon. The main point of interest is that,
in contrast to that of phosphines, the complexation of the silane can be irreversible
[2].

Cyclopentadienyldimethylsilane [3] is conveniently prepared by reaction of a
suspension of C,;H,MgBr in benzene with Me,SiHCl. Its sodium, lithium or
thallium salts are obtained by conventional methods [4,5] (eq. 1). However, treat-
ment of these salts with suitable transition metal complexes leads to a cleavage of
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the Cp-Si bond; an example of this behaviour is given in eq. 2. Evidently this
silicon compound cannot be used directly as a ligand.
Sll‘lle:2 n-BuLi, NaH
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The required complexes can be obtained by an indirect method, involving
metallation of the cyclopentadienyl ring in metal complexes, followed by reaction
with Me,SiHCl. Thus the lithium derivatives of tricarbonyl(#’-cyclopentadienyl)
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Scheme 1

manganese, ferrocene and ruthenocene [6,7,8] react normally with Me,SiHCI
(Scheme 1). The experimental conditions are important; the lithium compound must
be added to the chlorosilane, reverse addition leading to disubstitution (eq. 3).
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Table 3

Coupling constants (Hz) in complexes ¢

a

c b

Ph;BS | H

It CHj

Ph,P¢ Sil_

CO \ “cH!
ML,

Complex Ja,b ‘Ia,c Jb,c ‘Ia.d ‘Ib‘d ‘Ie,c Jf.u
5 4.5 15 19.5 22.5 118 2.4 2.4
7 4.5 15 19.5 24 118 2.3 2.3
11 4.5 15 19.5 225 114 2.3 2.3

“ The structures and attributions can be given by comparison with previously reported complexes {9.10].

Heterobimetallic complexes have been prepared by reactions of 1-3 with
Co0,(CO); or Ir(COYH)(PPh,), (Scheme 2). Some physical data are given in Tables
1-3. The same procedure can be used with tricarbonyl( n°-benzene)chromium, which
1s also readily lithiated [11] (Scheme 3).

These results show the potential of silicon-containing compounds as assembling
ligands. Further work is directed towards bringing together one early and one late
transition metal in the same molecule.
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