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DFT calculations

The electronic structure of 13a and its electronic properties, was analyzed using DFT calculations using
the B3LYP functional®2 and the def2-TZVP basis set® and effective core potentials* at the molybdenum
atoms.®> All calculations were carried out with ORCA version 5.0.4.5° The sets of unrestricted natural
orbitals and localized quasi-restricted orbitals were constructed using the available functionality within
ORCA with the UNO, gro and %loc keywords, respectively. The structures were fully optimized without
constraints and confirmed to be minima on the potential energy surface through frequency
calculations that showed only one negative modes at —9 cm™ which was considered to be numerical

noise. For calculation of the UVVIS spectrum, a TDDFT calculation was carried out using 400 roots. For

|11, 12

calculation of the EPR g values, the all-electron basis set x2c-tzvpal and the auxiliary basis set

x2¢/j*t 12 was used at the def2-TZVP optimized structure.

Figure S1. Computed geometric structure of 13a; the ligand periphery was truncated for clarity.

Table S1. Selected bond distances [A] and angles [°] of complex 13a: comparison of the data from the
X-ray crystal structure and the geometry optimized computed structure (B3LYP functional, Def2-TZVP

basis set).

SC-XRD Optimized structure

d(Mo©—uN) 1.838 1.842
d(Mo™M—iN) 1.808 1.780
d(Mol©1-0) 1.910 1.907
1.912 1.915

1.920 1.927

d(MoM-N) 1.970 1.978
1.966 1.968

1.968 1.970

Z(Mo™—pN —Mol©) 178.6 178.1
Z(uN —Mol-0) 102.7 101.9
102.9 100.3

102.3 103.0

Z(uN ~MoM-N) 103.4 105.4
104.6 105.0

105.5 105.2
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For completeness, an MO scheme using (non-localized) quasi-restricted orbitals is depicted in Figure
S2. As expected, the two frontier molecular orbitals concern Mo-centered orbitals at —3.00 eV and
—3.55 eV containing the 3 unpaired electrons. Below these, starting at —5.6 eV a plethora of ligand
orbitals are found, involving either the ligating nitrogen and oxygen atoms, but also the phenyl

moieties.

Quasi restricted orbitals
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Figure S2. Molecular orbital scheme of 13a including the frontier orbitals and the closest ligand
orbitals. The structures have been truncated in the miniatures with the orbital contours for the

purpose of clarity.
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Def2-TZVP optimized coordinates [A] of 13a
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