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S1. Isomers and energies of Rh(TFA);(CO),

The nuclear Cartesian coordinates for the three isomers of Rh(TFA);(CO), are
shown below. The three isomers are described by the positions of the two carbonyl
ligands relative to the plane defined by the bidentate acetate ligand. Energies are given
relative to the mixed isomer (one axial, and one equatorial carbonyl), which is lowest in
Energy. HOMO-LUMO gaps are also given for each species
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Axial Isomer; E = 3.84 kcal/mol; HOMO-LUMO
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S2. Nuclear coordinates for the distorted Rh(TFA);(CO), complex shown in figure 4b.
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S3. Nuclear coordinates, HOMO-LUMO gaps, and raw thermochemical data (at 353K)
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for Rh(I) species

[Rh(CO)(TFA)L:

HOMO-LUMO: 3.92 eV
Eiot = -1082601.79 kcal/mol
Giot = -1082669.76 kcal/mol

Coordinates:
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[Rh(CO),Cl],:
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HOMO-LUMO: 4.33 eV

Eiot = -999679.74 kcal/mol
Giot = -999728.39 kcal/mol
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Rh(CO)»(TFA):
HOMO-LUMO: 4.52 eV

Eiot = -541285.39 kcal/mol
Giot = -541327.40 kcal/mol
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S4. Nuclear Coordinates, HOMO-LUMO gaps, and raw thermochemical data (at 353K)
for Vanadium Species

[VOL(TFA)],:
HOMO-LUMO: 4.33 eV
Eiot = -939053.61 kcal/mol
Giot = -939111.51 kcal/mol
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HOMO-LUMO: 6.83 eV
Eiot = -752585.56 kcal/mol
Giot = -752634.87 kcal/mol
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-0.011816
-1.472651
-2.068845
-2.393036
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-0.071347

-0.024986
-1.087879
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1.547806 -0.329131 1.101399
3.526169 0.631603 0.024560
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2. Infrared Spectra

S2: Infrared spectra of the solution after % hour reaction. Arrows indicate peaks peaks
associated with carbonyl groups. a) Background. Toluene (12.4 mmol), trifluoroacetic
acid (4.2 mmol), and trifluoroacetic anhydride (1.3 mmol) b) Reaction solution after 2
hour. Toluene (12.4 mmol), trifluoroacetic acid (4.2 mmol), and trifluoroacetic
anhydride (1.3 mmol), [Rh(CO),Cl], (5 umol), NH4VO; (170 umol), 0.345 MPA O,
0.345 MPa CO, T =353K, t="h.
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S1: a) IR absorbances in the carbonyl reagion. a) Reaction solution before reaction.
Toluene (12.4 mmol), trifluoroacetic acid (4.2 mmol), and trifluoroacetic anhydride (1.3
mmol), [Rh(CO),Cl], (5 pmol) b) Reaction solution after 2 hour. Toluene (12.4 mmol),
trifluoroacetic acid (4.2 mmol), and trifluoroacetic anhydride (1.3 mmol), [Rh(CO),ClI],
(5 pmol), NH4VO; (170 umol), 0.345 MPA O,, 0.345 MPa CO, T=353K,t="2h. c)
Reaction solution after exposure to CO for 3 hours. 0.345 MPa CO, T = 353K, t=3 h.



