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Non-aqueous f-element coordination chemistry 
at C2TN – Synthesis, structure, bonding and 

reactivity

Creation of new coordination environments can lead to unusual reactivity, bonding and structures, with potential applications in
organic transformations and new materials. This is particularly true for the lanthanides (Ln) and actinides (An) due to their unique
electronic structures and chemical properties. In the particular case of uranium, whose oxidation states range from +2 to +6, metal-
ligand bonding and reactivity remain puzzling and unpredictable. The fundamental knowledge about the redox chemistry of this
metal is crucial in many aspects of nuclear technology and in determining its mobility in the environment. Working in non-aqueous
conditions gives the opportunity to access uranium in the different oxidation states, as well as to isolate molecular Ln2+ and Ln3+

complexes, and compare the structures and reactivity behavior of 4f and 5f complexes with the same ligand systems.

This research theme has a fundamental nature, nonetheless, we expect to continue participating in the advance of f-element chemistry
and, therefore, contribute to the solution of “Energy” and “Environment” concerns.
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❖ Single-electron transfer reactions
Our research involves:

 The design and synthesis of lanthanide and actinide
complexes showing new bonding and reactivity patterns,
in new ligand environments, namely with dianionic
polyamine bis(phenolate) ligands (e.g. bis(phenolate)
cyclam chelates {(tBu2ArO)Me2-cyclam}2-).

 The development of synthetic strategies and approaches
to prepare novel uranium-ligand multiple bonding
compounds.

 To understand the uranium chemical bonding and the
structure-bonding-reactivity/property relationships in
uranium compounds from +3 to +6 oxidation states.

Near linear trans-{RN=U(VI)=NR}2+ moiety, 
analogue of the uranyl ion {O=U=O}2+
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❖ The preparation and characterization of the compounds
involves the use of standard Schlenk techniques and
inert gloveboxes, and the use of advanced structural
characterization techniques (single-crystal X-ray
diffraction analysis, solution NMR and IR spectroscopy
and mass spectrometry).
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