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Treatment of bis(dimethylsilyl)acetylene 1 with more than two
molar amount of octacarbonyldicobalt in cyclohexane gave the complex
[ (CO)4CoSiMeyC=C-5iMe3Co(C0)41C05(CO)g, while treatment of 1 with
one or 1.5 molar amount of octacarbonyldicobalt produced the com-
plexes [HSiMey;C=CSiMejH]Co03(CO)g and [HSiMepC=CSiMeCo(CO)41C0o02(CO)g,
respectively. The reactions of dimethyl(phenylethynyl)silane and its’

homologs with Co(CO)g were also investigated.

Recently, there is considerable interest in hydrocarbon-bridged dinuclear
organometallic complexes,1) partly since such compounds can act as a model for
metal cluster and metal surface. In order to obtain information about the possi-
bility of alkynylsilanes as a valuable precursor for metal clusters, we have
investigated the reaction of bis(dimethylsilyl)acetylenez) 1 and its homologs
with octacarbonyldicobalt and organotransition-metal complexes. A feature of
1 is that it has three reactive centers to transition metal complexes : the
acetylene and two Si-H groups. Eaborn et al.3) reported the preparation of the
complex cis-[PtH(SiMeyC=CSiMejH) (PPh3)y] by oxidative addition of 1 to Pt0 complex
with a Si-H group in preference to m-coordination of the acetylene group.

On the other hand, it is well known that Coy(CO)g reacts easily with a large
variety of alkynes or hydroorganosilanes to produce the u-alkyne complexes
Coz(CO)G(RCZR')2r4) or the complexes containing a Si-Co bond,5) respectively.

The reaction of 1 with octacarbonyldicobalt is of special interest since such
reaction should allow the formation of a new metal cluster system.

In this communication, we would like to report our new finding that silyl-
acetylene 1 reacts with Coy(CO)g to afford at first the u-alkyne complex followed
by stepwise formation of two Si-Co.bonds.

First, we investigated the reaction of 1 with equimolar Co;(CO)g to compare
the reactivity of the acetylene group and the Si-H groups.

A solution of 1 (860 mg, 6.14 mmol) and octacarbonyldicobalt (1.71 g, 5 mmol)

in cyclohexane (10 ml) was stirred for 6 h at room temperature under an atmosphere
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of argon. After purification by silica-gel column chromatography (30 mm x 50 mm,
hexane) and sublimation (0.1 mmHg, 25 °C), dark red crystals of p-alkyne complex
(2)6) were obtained in 85% yield (Scheme 1). The infrared spectral pattern of
2 in the CO stretching region is very similar to alkyne complexes and the vcz=c
band shifts to 1540 cm-! by coordination for the Coy(CO)g group.7) The 1H-and
13c{TH} -NMR and mass spectra are also consistent with the formulation of the u-
complex.

Tricobalt and tetracobalt derivatives of 1, §,8) and 5,9) were also prepared
by the reaction of 2 with half- or equi-molar amount of octacarbonyldicobalt,
respectively, under similar conditions at a longer reaction time (17 h) as shown

in Scheme 1.
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Complexes 3 and 4 were also obtained directly from 1. The composition of

these complexes which are dark red crystals (stable in air for a few days and
under argon in refrigerator for a few weeks) has been confirmed by elemental
analysis and mass spectra. TH-NMR spectra show the formation of Si-Co bond by
the chemical shift of Si-Me and disappearance of Si-H resonance peak. As the
number of cobalt atoms increases, the positions of the TH-NMR signal of Si-Me and
vezc band of IR shift successively as follows: §(Si-Me, ppm, in CgDg); 0.22
for 2, 0.31 and 0.77 for 3, 0.88 for 4. vc=c (cm‘1); 1550 for 2, 1540 for 3,
1520 for 4. Thus it has been proved that the Si-H groups of 1 react much more
slowly than the C=C group and 1 + 4 proceeds in three steps via the isolable
intermediates 2 and 3.

We have also been successful in preparing stepwise stable dicobalt10)
and tricobalt11)—complexes of dimethyl(phenylethynyl)silane in good yield as
shown in Scheme 2.

The reaction of dimethysilylacetylens HC=CSiMejH (§),12) HSiMe,C=CC=CSiMejH
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(9),13) and p-CgHy(C=CSiMeyH)»(10)14) with Coy(CO)g was also investigated.

u-Alkyne complexes of the above acetylenes were isolated and characterized.15)
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However, none of og-bonded Si-Co complexes was isolated because of their instability

ascribed to Si-Co bond.
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Electronic spectra of the complexes described above provide information about

the interaction between cobalt atoms in the complexes. Based on comparison of

Amax ©f LMCT bands for 3 and 4 with those for 2, we conclude that the interaction

between cobalt atoms p-coordinated to the acetylene group with cobalt atom o-bonded

to silicon atom is weak.

Attempts to obtain stable g-bonded silicon derivatives of. other transition

metals by the reaction of the silylacetylenes with low valent metal complexes such

as dodecacarbonyltriruthenium and platinum(0) complexes were unsuccessful because

of high reaction temperature used.

Further works are in progress. The present work is supported in part by
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