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Figure S1. CID spectra generated from solution of MoO(mnt),”: (a) CID (MS/MS stage) of m/z 524. (b) CID (MS>
stage) of m/z 423 product derived from m/z 524 precursor.

Figure S2. CID spectra generated from solution of MoO(mnt),”: (a) CID (MS/MS stage) of m/z 197, (b) CID (MS>
stage) of m/z 394 product derived from m/z 197 precursor.

Figure S3. Comparison of IRMPD and predicted spectra for cyano-coordinated Mo=0: (a) structure Ill and (b)
structure IV.

Figure S4. Data for IRMPD of [MoO(mnt,]”: (a) experimental IRMPD spectrum and (b) predicted spectrum for
[MoO(mntz]Z" in singlet spin state at M06-L/6-311+G(d) level of theory. IRMPD spectrum is included as grey trace
in (b) to facilitate comparison.

Figure S5. Data for IRMPD of [MoO(mntz]z": (a) experimental IRMPD spectrum and (b) predicted spectrum for
[MoO(mnt,]” in singlet spin state at B3LYP/6-311+G(3df) level of theory. IRMPD spectrum is included as grey trace
in (b) to facilitate comparison.

Figure S6. Data for IRMPD of [MoO(mnt,]: (a) experimental IRMPD spectrum, (b) predicted spectrum for
[MoO(mnt,] in doublet spin state and (c) predicted spectrum for [MoO(mnt,] in quartet spin state. Predicted
spectra are from calculations at the M06-L/6-311+G(d) level of theory. IRMPD spectrum is included as grey trace
in (b) and (c) to facilitate comparison.

Figure S7. Data for IRMPD of [MoO(mnt,]: (a) experimental IRMPD spectrum, (b) predicted spectrum for
[MoO(mnt,] in doublet spin state and (c) predicted spectrum for [MoO(mnt,] in quartet spin state. Predicted
spectra are from calculations at the B3LYP/6-311+G(3df) level of theory. IRMPD spectrum is included as grey trace
in (b) and (c) to facilitate comparison.

Figure S8. General structure for MoO(mnt)," with atom labels

Table S1. Dihedral angles predicted for MoO(mnt), and MoO(mnt)zz".
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Table S1.

[MoO(mnt),]*, singlet
B3LYP/6-31G(d)
B3LYP/6-311+G(d)
B3LYP/6-311+G(3df)

MO06-L/6-311+G(d)

[MoO(mnt),], doublet
B3LYP/6-31G(d)
B3LYP/6-311+G(d)
B3LYP/6-311+G(3df)

MO06-L/6-311+G(d)

[MoO(mnt),], quartet
B3LYP/6-31G(d)
B3LYP/6-311+G(d)
B3LYP/6-311+G(3df)

MO06-L/6-311+G(d)

D18-17-12-10

-95.07
-95.42
-95.55

-95.67

D18-17-12-10

-114.51
-115.00
-114.38

-114.85

D18-17-12-10

-108.45
-108.61
-109.02

-108.82

D18-17-11-9
95.07
95.42
95.55

95.68

D18-17-11-9
114.51
115.00
114.37

114.85

D18-17-11-9
117.21
117.94
116.51

120.19

D18-17-3-1
95.07
95.41
95.53

95.68

D18-17-3-1
80.56
81.23
81.75

79.25

D18-17-3-1
124.06
125.03
123.92

133.65

D18-17-4-2
-95.07
-95.42
-95.53

-95.67

D18-17-4-2
-80.56
-81.23
-81.75

-79.25

D18-17-4-2
-75.58
-76.03
-75.54

-76.66



