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Figure S1. Optimized structures of MO* and MO,* (M =V, Nb, Ta) cations at the singlet and
triplet energy states at the PBE0-D3(BJ)/def2-TZVP level of theory together with their relative

energies calculated at the U/UCCSD(T)/def2-QZVPP level of theory. Bond lengths are noted
in A.
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Table S1. Triple spin contamination (S?) values for the relevant complexes were
calculated at the PBE0O-D3(BJ)/def2-TZVP level of theory.

(S?) value
RC 3TS SMECP pC
3VO*-0CO 2.054 2.027 2.039 2.012
3NbO*-0CO 2.019 2.016 2.018 2.011

3TaO*-0OCO 2.014 2.014 2.014 2.014
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Table S2. Cartesian coordinates for all optimized geometry of reactants,
intermediates, transition states, products, and minimum energy crossing points at

the PBEO-D3(BJ)/def2-TZVP level of theory.
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