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Organolanthanide complexes are a class of organometallic compounds that have been developed
since the seminal work of Wilkinson in the 1950’s™ and that now concern most of the rare earths in
their trivalent states but also their divalent states.? Depending of their oxidation state, the
applications for such compounds are numerous because of their optical® and magnetic properties*
but also for single electron transfer reactivity.® However, the establishment of a clear cut
electronic structure is often difficult in these compounds because of the propensity of the
surrounding ligands to behave as redox non-innocent ligands and therefore masking the
spectroscopic (or realistic) oxidation state.® This electronic picture is however extremely important
in order to better understand and manipulate their physical properties (magnetic, optical) but also
their reactivity. We will present a short overview of our methodology to develop the synthesis of
original organolanthanide complexes as well as their deep study using multiple spectroscopic and
theoretical tools. Notably, the presentation will highlight recent coordination studies on divalent
sandwich complexes with the cyclononatetraenyl (Cnt) ligand (Fig 1. left)?, on the coordination
chemistry of divalent thulium (Fig 1. center)’ and on heterometallic complexes of
organolanthanides and transition metals (Fig 1. right).®

Figure 1 Left, Structure of (Cnt),Yb. Center, structure of Tml,(18C6). Right, structure of
Cp*>Sm(bipym)PdMesl
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