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Figure S1. CID of [(phen)M(O,CH)]* for M= Ni (a), Pd (b), and Pt (c).
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Figure S2. CID of [(phen)M(O,CC,Hs)]* 3b for M= Ni (a), Pd (b), and Pt (c).
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Figure S3. CID of [(phen)M(O,CCHj5)]* 3cfor M= Ni (a), Pd (b), and Pt (c).
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Figure S4. Traversing through the catalytic cycle using multistage mass spectrometry
experiments. (A) Isolation of 3a-Pd (B) CID of 3a-Pd (C) IMR of 1-Pd with ethane (D)
CID of 2-Pd (E) IMR of 1-Pd with ethane (F) CID of 2-Pd (G) IMR of 1-Pd with ethane
(H) Isolation of 2-Pd. The symbol “§” designates the water adduct of 1-Pd at m/z 305.
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Figure S5. DFT calculated potential energy profiles allowing comparision of the o-

complex-assisted metathesis and oxidative addition/reductive elimination mechanisms

for [(phen)Pt(CH3)]* reacting with ethane. The relative energies are given in kJ/mol and

are are the BALYP-D3BJ/BS2 single point energies corrected for the MO6/BS1 zero-point

vibrational energies.
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Figure S6. DFT calculated potential energy profiles allowing comparision of the o-
complex-assisted metathesis and oxidative addition/reductive elimination mechanisms
for [(phen)Pt(H)]* reacting with ethane. The relative energies are given in kd/mol and
are the B3LYP-D3BJ/BS2 single point energies corrected for the M06/BS1 zero-point

vibrational energies.
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Figure S7. DFT calculated potential energy profiles allowing comparision of the various
pathways for protonated ligand loss that gave rise to isomers of [M,C,,H4], 13-M. The
relative energies are given in kd/mol and are the B3LYP-D3BJ/BS2 single point

energies corrected for the M06/BS1 zero-point vibrational energies.
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Mechanism 1

(Figure 7)

Mechanism 2: Plausible Pathway

Mechanism 3

Table S1. DFT calculated potential energy profiles allowing comparision of the various

pathways for protonated ligand loss that gave rise to isomers of [M,C,,H4], 13-M. The

relative energies are given in kd/mol and are the B3LYP-D3BJ/BS2 single point
energies corrected for the MO6/BS1 zero-point vibrational energies.
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