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Figure S1: Second derivative of the normalized S K-edge spectra of the dianionic (solid
red line), monoanionic (dashed green line), and neutral (dotted blue line) Mo
tris(dithiolene) complexes. The arrow denotes the feature corresponding to the S 1s — 4p
transition.
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Figure S2: Second derivative of the normalized S K-edge spectrum of [Mo(tbbdt);]"". The
arrow denotes the feature corresponding to a transition to a predominately metal-based
orbital.
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Figure S3: Representative fits of the [Mo(tbbdt);]° (z = 1-, 0) complexes.
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Figure S4: Normalized and second derivative Mo Ls-edge XAS data of [Mo(mdt)3]1'
(green) and [Mo(tbbdt)3]1' (purple). The [Mo(tbbdt)3]1' data is from reference 16.
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Figure S5: Normalized and second derivative Mo Lz-edge XAS data of [Mo(mdt)s] (dark
blue) and [Mo(tbbdt);] (light blue). The [Mo(tbbdt)s] data is from reference 16.
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The Cartesian coordinates of the geometry-optimized structures of [Mo(mdt);]° (z = 2-, 1-
, 0) and [Mo(bdt);]° (z = 1-, 0). Geometry optimizations were performed in Gaussian 03
using the BP86 functional with the Lanl.2DZ basis set on Mo and the 6-311G* basis set
on S, C, and H. [Mo(mdt)3]2' was optimized with two Et;N* counterions, which have
been removed below.

[Mo(mdt);]*

Mo 0.00000 0.00000 0.00000
S 1.27550 1.34574 1.53415
S 1.23332 1.40841 -1.52199
C 2.29310 2.52955 -0.66636
C 2.31880 2.50957 0.69879
C 3.10537 3.43905 -1.56319
H 3.73689 4.13996 -0.98952
H 2.44597 4.03706 -2.22000
H 3.76865 2.85111 -2.22540
C 3.16131 3.38597 1.59683
H 3.76011 4.11221 1.02039
H 3.86573 2.78435 2.20566
H 2.53237 3.96201 2.30454
S -1.79996 0.48918 -1.58688
S -1.90469 0.31276 1.53415
C -3.28036 0.97204 -0.71978
C -3.33875 0.88762 0.64270
C -4 .35516 1.56126 -1.60999
H -5.32875 1.65644 -1.09613
H -4.50744 0.94898 -2.51947
H -4.06044 2.56914 -1.96120
C -4.49880 1.32237 1.51153
H -5.41639 1.50943 0.92573
H -4.26066 2.25536 2.06049
H -4.73544 0.55680 2.27615
S 0.71255 -1.72983 -1.57835
S 0.43567 -1.88597 1.53415
C 1.30545 -3.16463 -0.70459
C 1.18100 -3.24605 0.65411
C 2.02222 -4.16990 -1.58263
H 2.20342 -5.13143 -1.06925
H 3.00318 -3.77262 -1.90802
H 1.45077 -4.37868 -2.50735
C 1.69931 -4.36688 1.52880
H 1.99156 -5.25683 0.94332
H 0.93789 -4.68314 2.26841
H 2.58820 -4.04517 2.10758
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