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Summary 

Direct reactions between organometallic complexes of iron and of cobalt 
are described in which an exchange of ligands (hexafluorobut-2-yne, cyclo- 
pentadienyl or carbonyl) bakes place. The reaction between 
[Cp(CO)Fe{p-C(CF,)=C(CF,)SMe},Fe(CO)Cp] and COAX affords a 
new tetracobalt cluster compound which has been characterized by X-ray 
analysis. 

It is known that the catalytic activity of metals involves the mobility of 
species chemisorbed on metallic surfaces or the transfer of ligands between 
metal atoms in cluster compounds [l] . This phenomenon occurs either by a 
dissociative process, with the rupture of metal-ligand bonds, or by a non- 
dissociative process, with migration of a molecule or radical over the surface 
of the metal or cluster. In cluster chemistry the non-dissociative mechanism 
is more frequently encountered and is well known for both neutral and 
anionic ligands such as carbonyl, halide and hydride. 

In this communication we describe new reactions in which organic ligands 
are transferred between two metallic centres. Thus the addition of CO,(CO)~ 
to the dimeric iron complex [Cp(CO)Fe{p-C(CF,)=C(CF,)SMe},Fe(CO)Cp] 
(I) (Cp = 77’ -C,H,)* leads to the transfer of cyclopentadienyl and hexafluoro- 

*Complex I was originally formulated as a monomer 121 but X-ray analysis has now established 
that it is dimeric. at least in the solid state [3]. 
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but-2-yne ligands from iron to cobalt with the formation of IWO new c:ohalt 
complexes, II and I11 (reaction I). 
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using MO X-rays and a graphite monochromator. The structure was solved by 
Patterson and difference synthesis techniques and has been refined by full- 
matrix least-squares methods to R(R,) = 0.052(0.055) using 1155 independent 
reflections (D3a(I)). All calculations were carried out on a GOULD SEL 
3227 computer using the GX program system [6] *. 

A view of the molecule is shown in Fig. 1. III is tetranuclear with the four 
cobalt atoms in a butterfly configuration. The hexafluorobut-2-yne is u-bonded 
to Co( 3) and Co( 4) and n-bonded to Co( 1) and Co( 2). The C( 7)-C( 8) axis is 
nearly parallel to the CO(~)-CO(~) bond so that the Co,C(7)C(8) unit defines 

F(5) \ 

Fig. 1. A perspective view of a molecule of III. Selected bond lengths are: Co(l)Xo(3) 2. 419(4), 

Co(l)-Co(4) 2.404(4), Co(2)<0(3) 2.398(4), Co(2)<0(4) 2.387(4). Co(3)<0(4) 2.471(4). Co(l)- 

C(7) 1.970(17), Co(2)-C(7) 2.112(17), Co(3)-C(7) 1.904(17), Co(l)-C(8) 1.912(16). CO(~)-C(8) 

2.064(16), Co(4)-Z(8) 2.016(15), C(7)-C(8) 1.44(2) A. 

*Atomic coordinates for this work can be obtained from the Director of the Cambridge Crystal- 

lographic Data Centre. University Chemical Laboratory, Lensfield Road. Cambridge CB2 1EW. AnY 

request should include the fuI1 literature citation of this communication. 



a somewhat distorted octahedron. The structure of 111 is thus derived from 
those of the complexes 1 Co,(CO),,,(CzR,)] (R = I3 [7]_ C,Ns [B] ) by replar>e- 
ment, of five carbonyl ligands by two cyclopentadienyl groups. In III only 
the Co( 2 )--CO(~) bond is edge-bridged by carhonyl. 

The migration of ligands from one metal centre t,o another has been prcx- 
viously described in the i~ascs of carhonyl, halide. hydride 191 . and, less frc- 
yuently, ~,yclop~~llt,adit!nyl 1 101 , but so far as we are awart‘ it is obsrrved 
here for the first time in the case of alkynes. 
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