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summary 

Rh,(CO),* anchored on y-A1203 (Rh,(CO),JAl,O,) has been studied as a 
catalyst for the hydrogenation of 1,3-rrans-pentadiene. Under mild conditions (1 atm 
Hz and temperatures between 60°C and 80°C) hydrogenation occurs at only one of 
the double bonds of the diene, and analysis of the products shows that the terminal 

double bond is preferentially hydrogenated. Hydrogenation of the second double 
bond of the conjugated diene occurring only after all the 1,3-trans-pentadiene has 
been consumed_ In this respect Rh.(CO),JA120, behaves like toluene solutions of 
Rh,(CO),,. Anchoring of Rh,(CO),, on the solid support gives a catalyst which is 
less active but more stable than toluene solutions of FUI,(CO),~. The effects of CO 
and of triphenylphosphine on catalytic activity and on specificity of 
Rh,(CO),,/Al,O, have also been investigated and both shown to cause a reduction 
of the rate of hydrogenation of 1,3-trans-pentadiene. 

Introduction 

Transition metal clusters are receiving much attention for their possible use as 
catalysts since they reproduce some of the features of multixmclear metal centers of 
homogeneous catalysts and are more amenable to designed modifications [l-4]. The 
limited thermal stability of metal clusters, however, constitutes a drawback whenever 
moderately high reaction temperatures are required. The thermal stability of metal 
cluster compounds has in some cases been improved by anchoring them on solid 
supports [5,6]. 

As part of our studies on the influence which the anchoring of metal clusters on 
inorganic oxides has on their stability as well as their catalytic activity and 
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On the basis of the results reported above we conclude that anchoring of 
R~I,(CO),~ on y-Al,O, is a useful means of stabilising the catalyst, although a slight 
reduction of initial rates results from this anchor-in g. However. it is noteworthy that 
hydrogenation of 13-rrans-pentadiene proceeds with the same specificity in the 
presence of the homogeneous and of the supported catalysts even though the 
environments of the Rh atoms are presumably different. 

Experimental 

Details of the preparation of Rh,(CO),, and its anchoring on Y-AI~O~ (Merck, 
specific area 130 m’/g) have been described previously [7,11.12]. Hydrogenation 
experiments (at temperatures ranging from 60°C to SO“C) and analyses of reaction 
products were performed as detailed elsewhere [8,13,14]. Blank tests were carried out 
to show that Al,O, does not catalyse hydrogenation of 1,3-rruns-pentadiene under 
the conditions used, and that no transfer of catalytic activity occurs between the 
anchored catalyst and the solution_ 
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