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Nz-Reduction catalyzed by Biomimetic [Mo3SsFe] Clusters: A Computational Study
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The development of transition metal clusters for catalytic N»-reduction is an
active area of inorganic chemistry. The electronic structure of the transition metal
clusters and its relations to the catalytic activity can be rationalized from quantum
chemical methods, most commonly employing density functional theory (DFT).
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S structures of the Ny-bound [MosSsFe] clusters;

In this study, we have calculated the electronic

Cpx{"’m/s‘/Fe N= [{Cp*3sMo3SsFe}2(u-N2)I*~ (a), [Cp*HsMosSsFe(N2)]™ (Cp®
v = Cp*L (b), and ([Cp**3Mo3SsFe(N2SiPhs)] (¢). Geometries
™ (b) of the possible spin states of a, b, and ¢ were optimized
cpl using DFT and standard basis sets. According to DFT
-y Mo7s\ JsiPhg calculations, the ground state of a, b, and ¢ is § = 0.
<M757Fe N=N Structural parameters of the optimized ground state
s-o structures are in agreement with the X-ray structures.
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Electronic structure analysis indicated that the oxidation

state of Fe in all three systems is Fe(II) but slightly reduced.
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