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SUMMARY 

The compounds Ru3(C0)& ( w h ere X = C,(t-Bu)H and C,( Ph)H) have been 
obtained from the reactions of Ru,(CO),~ with t-BuCGCH and PhC=CH. Their 
IR, NMR and mass spectra are reported and discussed. 

A hydrido signal in the NMR spectrum and other evidence point to a new type 
of structure, different from that proposed by Blount and his coworkers for Fes(CO),- 
C2 Ph,. 

INTRODUCTION 

In their studies on the reactions of iron carbonyls with acetylenes, Hubel and 
his coworkers’ obtained trinuclear compounds of the type Fe3(CO)& [X=C2Ph2, 
C2(CH3)Ph, C,(Ph)H, etc.], in the structures of which the acetylene was considered 
to be a formal donor of six electrons. Owing to the position of the acetylene with 
respect to the metal-atom cluster (as indicated by X-ray crystallography), Blount and 
his coworkers’ suggested the presence of a special type of empty, three-centre bonding 
MO, which was described as “formally analogous to the recently determined, sym- 
metrical, bent, delocalized metal-hydrogen-metal systems in . . . HFe3(C0):l”2”. 

We later studied the reactions of Ru3(CO),, with symmetrically substituted 
acetylenes, and obtained the compound Ru3(C0)9(C2Ph2)3, which was thought to 
be structurally similar to Fe,(CO),(C,Ph,). We have now studied the reactions of 
some asymmetrically substituted acetylenes with RUDER, and obtained, among 
the other products, the monosubstituted trinuclear compounds Ru3(CO)& [where 
X=C,(t-Bu)H and C,(Ph)H], which show some interesting features. 

EXPERIMENTAL 

Conventional glass vessels were employed, equipped with magnetic stirrers 
and reflux condensers. The reactions were carried out under dry nitrogen and followed 
by TLC as previously reported3. 

J. Orgonomeral. Chem., 39 (1972) 







172 E. SAPPA, 0. GAMBINO, L. MILONE, G. CETINI 

Fig. 1. 

On the basis of the above facts we suggest for the Ru,(CO)& complexes the 
structure shown in Fig. 1, having the same symmetry found by Blount2 for Fe,(CO),- 
(C,Ph,), but in which the proposed three-center MO is really occupied by a hydrogen 
atom, whereas steric factors and repulsions rule out the presence of a tert-butyl or 
phenyl group in this position. The proposed structure shows an analogy to that found 
in the polymeric [Cu(CsPh)],‘, and does not require an excessive elongation of the 
C-C acetylenic bond, such as would be required in view of the greater size of the 
ruthenium cluster if the structure originally proposed by Blount were correct. 

Further structural studies on these compounds are in progress. 
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