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Table S1. DFT optimized geometry for

CpaV(S:CHy).

\Y 0.001552 0.018091 0.000000
S 1.793378 0.045752 -1.582184
S 1.793378 0.045752 1.582184
C 3.047668 0.793674 -0.678502
C 3.047668 0.793674 0.678502
H 3.890781 1.203876 -1.238051
H 3.890781 1.203876 1.238051
C 0.324174 2.223067 0.000000
C -0.447026 1.914045 -1.149459
C -0.447026 1.914045 1.149459
C -1.667722 1.384345 -0.711858
C -1.667722 1.384345 0.711858
H 1.327977 2.627614 0.000000
H -0.144238 2.051282 -2.179701
H -0.144238 2.051282 2.179701
H -2.470391 1.035808 -1.352300
H -2.470391 1.035808 1.352300
C -1.772860 -1.312949 0.000000
C -1.002616 -1.613528 -1.151149
C -1.002616 -1.613528 1.151149
C 0.220292 -2.161568 -0.703073
C 0.220292 -2.161568 0.703073
H -2.790381 -0.943030 0.000000
H -1.306968 -1.493197 -2.185201
H -1.306968 -1.493197 2.185201
H 1.031579 -2.513727 -1.326908
H 1.031579 -2.513727 1.326908
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Table S2. DFT optimized geometry for Cp,V(bdt).
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Table S3. DFT optimized geometry for Cp,Mo(bdt).
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Table S4. Comparison of unrestricted, Cs symmetry geometry

optimized molecular structures of Cp,V(S,C,H;) and Cp,V(bdt)

with crystallographic structures.”

Cp2V(S:6Hy)
Calculated Experimental

Cpc.c 1.401-1.424 (1.413)"  1.394-1.407 (1.399)

M-Cp. 2.220-2.300 (2.259)  2.282-2.338 (2.302)

M-S 2.391 2.437,2.412

S-C 1.718 1.757, 1.742

C-C 1.357 1.330

S-M-S 82.9° 81.1°

Cp,V(bdt)*

Calculated Experimental

1.322-1.422 (1.371)

Cpcc 1.401-1.425 (1.412) 1.293-1.445 (1.367)
2.273-2.308 (2.300)

M-Cp. 2.242-2.298 (2.265) 2.287-2.343 (2.310)
2.428,2.435

M-S 2.379 2.432,2.427
1.699, 1.776

S-C 1735 1.727, 1.782

c-c* 1.412 1.406, 1.401

S-M-S 81.7° 79.7°,79.9°

a: All distances are given in A, b average distance, c:
crystallographic data taken from Stephan er al** d: C-C
distances are for M-S-C-C-S metallocycle.
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Table S5. Orbital character (%) for the valence orbitals calculated for Cp,V(S,C,H,) and

Cp,V(bdt).
Cp2V(S,CHy) Cp,V(bdt)

Orbital Character Alpha beta alpha beta

SOMO* V 3d, 23.67 45.33 27.78 53.57
S 3p 47.24 26.36 43.63 16.61
Co 2p” 16.7 9.14 6.67 1.97
Cep 2p° 6.61 11.21 5.18 11.83
Cother” n/a n/a 12.3 4.59

HOMO V 3d, 55.45 25.6 <1 16.68
S 3p 16.66 38.6 64.94 44.89
Ca2p 7.65 15.46 <1 9.67
Cep2p 8.82 10.17 4.65 9.62
Cother n/a n/a 21.84 8.84

HOMO-1 V 3d, 4.46 3.66 52.25 <1
S 3p 70.81 71.52 18.42 65.89
Ca2p 9.71 10.29 5.51 <1
Cep2p 11.03 9.69 7.95 6.8
Cother n/a n/a 3.87 22.25

a: The beta spin in the SOMO is a vacant orbital. b: C, are the carbon atoms in the M-S-
C-C-S metallocycle. c¢: Ccp includes all Cp carbon atoms. d: Coer includes all remaining
carbon atoms.
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Figure S1. Potential energy curves showing the calculated total energy with change in fold

angle for the neutral and cation of Cp,V (edt).
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Figure S2. Frozen solution EPR spectrum of Cp,V(S,C;H,) showing single electron localized on

vanadium.
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Figure S3. UV-Vis/NIR of Cp,VCl, (blue) and Cp,V(S,C,Hy) (red).
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