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Cooperative chemistry has become a broad area of intensive research with many prospects for sustainable
catalysis. Cooperative approaches capitalize on the fact that synergistic effects between a variety of
chemical entities may surpass more traditional catalytic strategies in fundamental aspects as activity,
selectivity or substrate scope. Among the many cooperative approaches applied to catalysis, the use of
bimetallic structures that rely on the existence of two metals in close proximity, paralleling what is often
found in metalloenzymes, has gained considerable attention.[1] This is partly because bimetallic
compounds offer a manifold of tunable features that are just not available for mononuclear analogues, as
the M-M bond order and polarity, the distance between the metals and the facility to enable multi-site bond
activation mechanisms.

In this context, our group has explored a wide variety of bimetallic approaches that go from multiply bonded
bimetallic complexes to single and polarized bonds, reaching the extreme case of bimetallic pairs hold
together by weak or even no interactions in bimetallic Frustrated Lewis Pairs (FLPs).[2] We have analysed
the effects of modifying the stereoelectronic properties on the ligands that stabilize both metal fragments
to tune the competition between the formation of M—M bonds versus M---M frustration and investigated
the reactivity derived from a variety of bimetallic systems.[3] We have learnt that particularly congested
bimetallic systems often lead to unexpected reactivity outcomes. This has allowed, for instance, to
undisclose exotic ligand non-innocence behaviour [4] or propose rather unconventional mechanisms.[5]
More recently, we have just realized that the combination of two metallic fragments may not only be
exploited to enhance the activity of each of the metals individually, but to move instead into a completely
opposite direction, namely to passivate the activity of one metal by the action of another one.[6] This
approach, which is widely applied in heterogeneous catalysis, finds very little precedent in molecular
systems. Overall, our last results pertaining both cooperative bimetallic activation and cooperative
bimetallic inhibition, will be discussed in this contribution.
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