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Cobalt to Oxygen Migration of the Trimethylsilyl Group in 
Trimethylsilylcobalt Tetracarbonyl 

By WILLIAM 111. INGLE, GEORGE PRETI, and ALAN G. MACDIARMID* 
(Department of Chemistry, Laboratory for Research on the Structure of Matter and Monell Chemical Senses Centre, University 

of Pennsylvania, Philadelphia, Pemxsylvania 191 74) 

Summary When Me,Si-Co(CO), is heated a t  105" for 50 h, WE have previously suggested1 that the greater thermal 
migration of the Me,Si group from cobalt to oxygen takes stability of Me,Si-M(C0). compounds, as compared to their 
place to give Me,SiOCCo,(CO), and (Me,SiOC),Co,(CO),; carbon analogues, may be caused by the small tendency of 
the former compound is also formed in high yields within silicon to form an intermediate or transition state during 
an hour at room temperature by the reaction of Me& decomposition involving (p-$)n bonds between carbon and 
Co(CO), with tetrahydrofuran. silicon. We have therefore investigated the controlled 

thermal decomposition of an alkylsilyl transition-metal 
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carbonyl in order to determine whether its decomposition 
products are analogous to those obtained for related carbon 
compounds. 

When Me,Si-Co(CO), (I) is heated in an evacuated sealed 
vessel in the absence of solvent for 50 h at 105O, i t  decom- 
poses completely ; the previously known compound, 
Me,SiOCCo,(CO) 92 (11) and the new compound, (Me,SiOC),- 
Co,(CO), (111) are formed in the approximate molar ratio 
2: 1. Sixty-five per cent of the Me,Si groups originally 

=OSi Me3 

FIGURE 

present in Me,Si-Co(CO), appear as analytically pure (11) 
and (111) , both compounds being characterized by elemental 
analysis. The actual yields of (11) and (111) are larger than 
this figure implies, since material was always lost during the 
complex chromatographic and sublimation purification 
procedures. No sign of any other reaction products apart 
from some CO and traces of (Me,Si),O was observed. 
Heating at  105' for 50 h does not convert (11) into (111) or 
(111) into (11); hence one compound is not the precursor 
of the other in the thermal rearrangement process. No 
evidence for the formation of (Me,SiCH,). and HCo(CO),, 
both of which might have been expected if (I) had decom- 
posed by a P-H-elimination process such as that commonly 
found for related types of carbon c o m p ~ u n d s , ~ ~ ~  was 
observed. 

It was surprising to find that (I) reacts completely with 
THF in a few minutes at room temperature to give, after 

1 h, high yields of (11) together with cis- and trans-Me,% 
OCH = CHEt and cis- and trams-Me,SiOCH = CHCH,CH,- 
CH,OSiMe,. It has been reported that reaction of a silyl 
halide with a transition-metal carbonyl anion in THF 
frequently yields not the expected silyl transition-metal 
carbonyl derivative, but di~iloxanes.~ The present study 
suggests that in certain cases the expected product or inter- 
mediate might have reacted rapidly with the THF solvent. 

Compound (111) shows only a single sharp lH n.m.r. 
absorption a t  T 9.68. The i.r. spectrum (Nujol) displays 
terminal metal carbonyl bands a t  2075s, 2023s, 2008vs, and 
1961s cm-l. No bridging carbonyl absorptions are observed. 
The mass spectrum shows a reasonably strong (7.4% 
normalized against m / e  75, 100%) parent ion? (m/e 634) 
and other ions due to the consecutive loss of four carbonyls. 
It is believed that the structure of (111) may be similar to 
that of (ButC =CCBut),Fe,(CO), (IV),, in which the iron and 
four carbonyl groups are coplanar with both acetylenes 
lying in a plane normal to this plane. This compound 
apparently contains an Fe-Fe double bond. It is believed 
that (111) may be considered as being derived from (Me,%- 
OC =COSiMe,),CO,(CO),, in which no Co-Co double bond 
character need be suggested. However, the four bands 
observed in the i.r. spectrum of (111) in the CO stretching 
region apparently result from a symmetry no higher than 
C,.6 This is consistent with a structure such as that shown 
in the Figure in which a twisting of the molecular frame- 
work from that observed in (IV) has taken place presumably 
to accommodate an expected Co-Co bond length of approxi- 
mately 2.5-2-7 as compared to the very short Fe-Fe 
bond length of 2.215 A found in (IV)., 

We have shown previously6a that a strong attractive 
interaction may exist between the silicon and the equatorial 
carbonyl groups in a compound such as (I). It is interesting 
to find that under appropriate conditions the Me& group 
migrates from the cobalt atom to the oxygen of a carbonyl 
group. Thermodynamically, this must be related to the 
large 3-0 bond energy. 

(Received, 2nd May 1973; Corn. 622.) 

t A weak (P  + CO) peak, intensity 0-7%, was also observed. 
the intensity of this ion decreased to zero while the spectrum of (111) could still be observed. 
apparently caused by a small amount of impurity in the sample. 
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Spectra were continuously recorded until the sample was depleted; 
Consequently, this (P + CO) ionis 
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