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Figure. S1. "H NMR spectrum of Co[TpMePC](py) in benzene-d.
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Figure. S2. '"H-"H gCOSY of Co[TpMePC](py); in benzene-ds.
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Figure. S3. "H NMR spectrum of Co[TPC](py); in benzene-ds.
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Figure. S4. '"H-"H gCOSY of Co[TPC](py), in benzene-ds.
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Figure. S5. "H NMR spectrum of Co[TpOMePC](py), in benzene-ds.
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Figure. S6. '"H-"H gCOSY of Co[TpOMePC](py), in benzene-ds.
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Figure. S7. "H NMR spectrum of Co[TpCF3PC](py), in benzene-ds.
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Figure. S8. 'H-"H gCOSY of Co[TpCFsPC](py); in benzene-ds.
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Figure. S9. "H NMR spectrum of Co[BrgTpMePC](py), in CDCls.
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Figure. S10. 'H-"H gCOSY of Co[BrsTpMePC](py) in CDCls.
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Figure. S11. "H NMR spectrum of Co[BrsTpOMePC](py), in CDCls.
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Figure. S12. '"H-"H gCOSY of Co[BrsTpOMePC](py); in CDClLs.
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Figure. S13. "H NMR spectrum of Co[BrsTPC](py)2 in CDCls.
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Figure. S14. 'H-"H gCOSY of Co[BrsTPC](py); in CDCl.
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Figure. S15. "H NMR spectrum of Co[BrsTpCFsPC](py), in CDCls.
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Figure. S16. 'H-'"H gCOSY of Co[BrsTpCFsPC](py); in CDCls.
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B. Mass spectra
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Figure S17. Positive-mode ESI mass spectrum of Co[TpMePC](py)..
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Figure S18. Positive-mode ESI mass spectrum of Co[TPC](py)2.
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Figure S19. Positive-mode ESI mass spectrum of Co[TpOMePC](py)..
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Figure S20. Positive-mode ESI mass spectrum of Co[TpCF;PC](py)2.
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Figure S21. Positive-mode ESI mass spectrum of Co[BrsTpMePC](py)..

1300

Figure S22. Positive-mode ESI mass spectrum of Co[BrsTPC](py)s.
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Figure S23. Positive-mode ESI mass spectrum of Co[BrsTpOMePC](py)..
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Figure S24. Positive-mode ESI mass spectrum of Co[BrsTpCF3;PC](py)s.
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C. EPR spectra
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Figure. S25. Room temperature X-band EPR spectra (in 2:1 CH,Cl,:toluene) of Co[TPC](py)
(A), Co[BrsTPC](py) (B), Co[TpMePCl](py) (C), and Co[BrsTpMePC](py) (D). Microwave
power 1 mW, concentration range 5-25 M.
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Figure. S26. Temperature variation of EPR signal intensity in a frozen 2:1 CH,Cl,:toluene
solution of Co[BrsTpMePC](py) and corresponding Boltzmann fit, assuming a triply
degenerate excited state and /(7= 0) = 0.
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D. B3LYP-D3/STO-TZP optimized coordinates

1. Co[TPC] (py); Ms = 0 (broken-symmetry)
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-2.702310000
-2.702310000
-2.733426000
-4.225792000
-4.896092000
-4.973716000
-6.286991000
-6.364615000
-7.024183000
0.551095000
0.156726000

.608152000
.608152000
.399378000
.399378000

3A,

.602627000
.602627000
.630711000
.630711000
.496984000
.496984000
.523999000
.523999000
.466188000
.466188000
.901288000
.901288000
.602220000
.411170000
.411170000
.505394000
.505394000
.478965000
.478965000
.596841000
.596841000
.692368000
.692368000
.625893000
.625893000
.691768000
.691768000
.434050000
.434050000
.430794000
.430794000
.354151000
.354151000
.378733000
.378733000
.319195000
.272083000
.952010000
.450615000
.998452000
.407110000
.181808000
.320438000
.468796000

S18

-1

-1

.226704000
.226704000
.406224000
.406224000

.590012000
.590012000
.974178000
.974178000
.366313000
.366313000
.153211000
.153211000
.845327000
.845327000
197671000
197671000
.000000000
.640243000
.640243000
.527023000
.527023000
.911248000
.911248000
.594676000
.594676000
.714305000
.714305000
.957993000
.957993000
.784514000
.784514000
.776264000
.776264000
.464645000
.464645000
.237201000
.237201000
.531238000
.531238000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.532552000
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0.156726000
0.757564000
0.757564000
1.047491000
1.047491000
1.191680000
1.289694000
1.289694000
1.979764000
1.979764000
2.202485000
2.202485000
3.762564000
3.762564000
5.201877000
5.201877000
-0.061986000
-0.061986000
-1.828158000
-1.828158000
-3.766408000
-3.766408000
-4.319978000
-4.458051000
-6.794455000
-6.932626000
-8.106999000
0.745272000
1.943847000
1.943847000
-0.714993000
-0.714993000

.468796000
.927606000
.927606000
.407220000
.407220000
.678168000
391166000
.391166000
.340810000
.340810000
.297143000
.297143000
.602821000
.602821000
.730630000
.730630000
.416092000
.416092000
.488230000
.488230000
.374177000
.374177000
.869212000
.402849000
.955781000
.329616000
.146796000
.851967000
.646454000
.646454000
.391883000
.391883000

S19

o
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.532552000
.053640000
.053640000
.152276000
.152276000
.000000000
.718822000
.718822000
.961930000
.961930000
.422108000
.422108000
.965678000
.965678000
702379000
.702379000
.073524000
.073524000
.534106000
.534106000
.701953000
.701953000
.000000000
.000000000
.000000000
.000000000
.000000000
.000000000
.234409000
.234409000
.406856000
.406856000



