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Figure S1: Fit to normalized data and second derivative of [Mo(OSi)(bdt),]'~.

Table S1: Parameters for fit of [Mo(OSi)(bdt),]'~. The first four rows correspond to peaks while the last row
corresponds to the rising edge.

Energy (eV) Amplitude Width Area

2471.40 1.008 0.504 1.017
2472.16 0.567 0.504 0.572
2473.24 0.841 0.514  0.866
2473.86 1.094 0.528  1.155
2473.94 1.104 0.594 -
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Figure S2: Fit to normalized data and second derivative of [MoO(OSi)(bdt),]' ™.

Table S2: Parameters for fit of [MoO(OSi)(bdt),]'~. The first five rows correspond to peaks while the last row
corresponds to the rising edge.

Energy (eV) Amplitude Width Area

2470.41 0.768 0.528 0.811
2471.43 0.524 0.642 0.673
2472.44 0.618 0.544 0.672
2473.28 0.493 0.562  0.554
2473.91 0.960 0.698  1.339
2474.00 1.022 0.525 -
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Table S3: Comparison of structural parameters of the geometry optimized (DFT) and crystallographic structures.

[Mo(OSi)(bdt),]'~  [MoO(OSi)(bdt),]~
Crystal DFT Crystal DFT

Mo-S1 (A)  2.34 2.37 2.43 2.47
Mo-S2 (A) 234 2.37 2.41 2.44
Mo-S3 (A)  2.34 2.37 2.44 2.46
Mo-S4 (A)  2.34 2.37 2.49 2.57
Mo-O (A)  1.84 1.86 1.93 1.94
Mo=0 (A) - - 1.71 1.70

6 (°) 143.4 143.4 152.8 157.5

6 (°) 178.8 179.8 109.2 106.6

Table S4: Molecular Orbital Composition (%) Near the HOMO-LUMO Gap®

Mod Mos Mop Sp O(Si) O C/H

[Mo(mdt)3|?~ Mo dy,/dy, 52 0 0 41 - - 7
Mo d,>_2/dyy 52 0 0 38 - - 8

L mig 0 0 0 70 - - 30

Mo d,2 71 1 0 10 - - 13

[Mo(mdt)s] Mo dy,/dy, 53 0 0 40 - - 6
Mo dy2_y2 /dxy 49 0 1 42 - - 6

L mig 15 0 0 54 - - 30

Mo d,» 63 1 0 11 - - 18

[Mo(OSi)(bdt)a]* Mo dy 52 0 0 45 0 - 2
Mo d,z 55 0 8 18 6 - 1

Mo d, 62 0 0 26 6 - 6

Mo dy, 62 0 0 19 7 - 1

Mo dy2_y2 78 0 0 6 0 -1

L i 3 0 0 51 2 - M

[MoO(OSi)(bdt)s] - Mo d,2 44 6 4 23 4 13 3
Mo dy, 47 0 0 35 2 1 11

Mo dy, 58 0 1 17 1 18 4

Mo dy, 60 0 1 8 3 20 6

Mo d,2_y-2 49 0 0 32 7 1 10

L mig 2 0 0 54 2 2 39

aUnoccupied orbitals are shown in bold
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Table S5: Comparison of structural parameters of the geometry optimized (DFT) structures between Mo(IV) and
Mo(VI)=0 complexes with truncated axial and dithiolene ligands.

[Mo(OSi)(bdt),]*~

[Mo(OMe)(mdt),]'~

[MoO(0Si)(bdt),] 1~

MoO(OMe)(mdt),]!~

Mo-S1 (A) 2.37 2.36 2.47 2.48
Mo-S2 (A) 2.37 2.36 2.44 2.44
Mo-S3 (A) 2.37 2.37 2.46 2.44
Mo-S4 (A) 2.37 2.37 2.57 2.57
Mo-O (A) 1.86 1.87 1.94 1.96
Mo=0 (A) - - 1.70 1.71
0 (°) 143.4 144.8 157.5 158.8
¢ (°) 179.8 180.0 106.6 109.3
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Figure S3: Molecular orbital diagram for Mo(OSi)(bdt),]'~ (left) and Mo(OMe)(mdt),]'~ (right).
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Figure S4: Molecular orbital diagram for MoO(OSi)(bdt),]*~ (left) and MoO(OMe)(mdt),]*~ (right).
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Table S6: Molecular Orbital Composition (%) Near the HOMO-LUMO Gap®

Mod Mos Mop Sp O(Si) O C/H

[Mo(OMe)(mdt),]'~ Mo d, 52 0 0 47 0 - 2
Mo d,» 55 3 8 19 8 - 5

Mo d,, 63 0 0 17 9 - 9

Mo d,, 59 0 1 29 3 - 6

Mo dy2_y2 76 0 0 7 0 - 12

L mig 7 0 0 46 2 - 44

[MoO(OMe)(mdt),]1~ Mo d,- 46 6 3 20 7 15 3
Mo d,, 49 0 0 38 3 1 8

Mo d,, 58 0 1 18 1 17 4

Mo d,, 62 0 1 8 3 21 5

Mo d,2 > 47 0 0 34 8 1 9

L mig 3 0 0 52 2 3 40

aUnoccupied orbitals are shown in bold
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