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Uranium and, its in traces existing heavier neighbor, plutonium, are the heaviest naturally occurring elements,
and they share one common thing with each other: they undeniably have the worst reputation of all elements
of the periodic table.

In this lecture, a general introduction is given on how radioactivity
of naturally abundant and man-made elements, e.g. in plutonium-
powered cardiac pacemakers and satellites, impact our modern life.
A brief tour through basic inorganic chemistry shows how
pitchblende is transformed into nuclear fuels, how organometallic
chemists have discovered the element for basic chemical research,
and how this field has sparked new discoveries of current interest
ever since. In our efforts to activate small molecules of industrial
and biological importance, we have turned our attention to
coordinatively unsaturated, reactive uranium coordination
complexes. For example, the chelating triazacyclononane (tacr;l, 85,0, heat source used in the 1970 space
single N, and arene-anchored tris(aryloxide) ligands, (ArO)stacn™,  nissions. The source is about 250 g and about 3
(ArO)3N3_, and (ArO)gmes3_ have provided access to reactive  cmin diameter.
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and VI with tailorable steric and electronic profiles. These complexes display a pronounced selectivity and
reactivity in reactions with carbon dioxide, related small heteroallene molecules (COS and CS,), and H,0. In this
seminar, our work on CO, activation, including unprecedented coordination modes, reductive cleavage,
insertion, and functionalization reactions is reported. Most recently, the stoichiometric and catalytic
“disproportionation” of CO, to CO and C032_ via reductive cleavage of CO, was accomplished. The molecular
and electronic structure of a new oxidation state in U coordination chemistry is reported; namely U(ll), with a
Sf4 quintet ground state. In K(2.2.2-crypt)[((Ad’MeArO)gmes)U], the electron-rich U(ll) center is supported by &
backbonding.

Finally, a rare U(IV) hydroxo complex, [((Ad'MeArO)3mes)U(OH)], with a terminal OH functionality was
synthesized by selective oxidation of the U(lll) complex [((Ad'MeArO)3mes)U] with H,0. Comprehensive
electrochemical studies revealed that the U(lll) complex can be regenerated in a catalytic cycle combining
chemical and electrochemical reaction steps to produce H, from water. Thus, trivalent [(Ad’MeArO)gMes)U] was
found to be the first molecular uranium catalyst for electrocatalytic H, production. Utilization of
[(Ad’MeArO)3Mes)U] during H,0 electrolysis lowered the overpotential by 0.5 V, increased the steady-state
electrolysis current by a factor of 10, and lowered the faradaic resistance of the reaction by three orders of
magnitude.
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