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Summary: One of the current frontiers in organometallic catalysis is to study the combined action of two metal 
centers to promote novel modes of reactivity, where the two metal centers act in synergy, in order to access a 
chemistry not possible with monometallic species. The association of electron-rich late metal centers (such as 
iridium), with Lewis acidic metals (such as aluminium, hafnium or tantalum) is particularly interesting to create 
polarized metal-metal pairs presenting original electronic structures,[1,2] and thus potentially novel reactivity. Most 
systems associating early and late transition metals developed to date feature bulky ligands in order to stabilize such 
heterobimetallic edifices, but most of the time prevent substrates to bind across the two metals, which could explain 
why catalytic applications of these heterobimetallic complexes are limited at the moment. Surface OrganoMetallic 
Chemistry (SOMC) allows the isolation of highly unsaturated metal species featuring unique reactivity, and is an 
attractive approach to overcome this limitation. Recently, we have shown that these polarized heterobimetallic pairs 
are able to activate carbon dioxide (Fig. 1a)[3] as well as C-H bonds (Fig. 1b)[4–7] in a concerted way on both metal 
centers, which explains why these bimetallic systems have a catalytic activity largely superior to their monometallic 
analogues. In this presentation we will describe our latest results in this area of research. 
 

 

          
Fig. 1 Reactivity of heterobimetallic complexes for the activation of CO2 or C-H bonds by original cooperative mechanisms 
across the two metals. 
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