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S2
. X-ray Crystallography

Crystallography of [("ap)("apH)MoO],(u-0)eC;Ds and [(*"***ap)("""**apH)MoOl,(u-
0O)eC;H;. Crystals of [(Hap)(HapH)MoO]z(u—O)-C7Dg were deposited from the reaction mixture
of (Hap)Hz with MoO,(acac), in toluene-ds after evaporation of the solvent, dissolution of the
residue in hexanes and standing of the hexane solution for 3 months at room temperature. The
structure was solved using direct methods. Hydrogen atoms were found and refined for the
metal complex and placed in calculated positions for toluene-ds.

Crystals of [(PhCHzap)(PhCHZapH)MoO]z(u—O)-C7Hg were deposited from the reaction

PhCHzap)Hz with MoO;(acac), in toluene after layering with acetonitrile. The

mixture of (
structure was solved using direct methods. One of the benzyl groups (attached to C84) was
disordered in two orientations. The phenyl rings of these two orientations were constrained as
rigid hexagons, with the thermal parameters of corresponding atoms in the two orientations
constrained to be equal while the occupancies of the groups were allowed to refine (the
occupancy of the major orientation refined to 0.640(4). The program SQUEEZE® was used to
remove undifferentiated disordered solvent. The analysis revealed that there were 110

electrons per unit cell, which was assigned as one toluene per formula unit. All hydrogen atoms

were placed in calculated positions.
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Table S1. Crystallographic details for [(Hap)(HapH)MoO]z(u—O)-C7D3 and
[(""“"*ap)(""“"*apH)MoO](u-0)* C7Hs.

[("ap)("apH)MoO],(u-0)*C;Dg

[(""“*ap)(""**apH)Mo0],(u-0)*CHg

Molecular formula Cg7H102DsM0,N,05 C115H132sM0,5N,05
Formula weight 1523.71 1876.13

T/K 120(2) 120(2)

Crystal system Monoclinic Triclinic

Space group P2./n P1

MA 0.71073 (Mo Kav) 0.71073 (Mo Kav)
Total data collected 154868 121030

No. of indep reflns. 19803 24909

Rint 0.0305 0.0621

Obsd refls [/ > 26(/)] 16394 17856

a/A 16.4155(8) 15.1553(8)

b/A 23.0354(11) 15.2866(8)

c/A 22.6673(11) 23.9707(12)

a/° 90 75.3310(16)

B/° 109.0155(15) 79.4159(17)

v/° 90 72.7891(16)
V/A3 8103.6(7) 5096.1(5)

V4 4 2

u/mm™ 0.364 0.303

Crystal size/mm 0.38 x0.29 x 0.16 0.37x0.17 x0.13
No. refined params 1310 1088

R1, wR2 [I > 20(l)]

0.0313, 0.0730

0.0641, 0.1577

R1, wR2 [all data]

0.0450, 0.0808

0.0971,0.1721

Goodness of fit

1.070

1.085




Figure S1. Thermal ellipsoid plot of [("ap)("apH)Mo0O],(u-0)eC;Ds

carbon atoms and solvent have been omitted for clarity.
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Figure S2. Thermal ellipsoid plot of [(""“"?ap)(*"**2apH)M00],(u-0)*CsHs. Hydrogen atoms
attached to carbon atoms, phenyl rings that are part of benzyl groups and toluene solvent have
Y,

been omitted for clarity.




Table S2. Selected bond distances (A), angles (°), and MOS values for [(Hap)(HapH)MoO]z(u—
0O)eC;Dg and [(PhCHZap)(PhCHzapH)MoO]z(u—O)ocyHg. Numbering scheme given is for species

PhCH2

bonded to Mo1 in the "ap structure, with analogous values for Mo2 and for the ap
structure listed in the corresponding column.

[("ap)("apH)MoO],(u-0)*C;Dq

[(PhCHzap)(PhCHzapH)MOO]Z(M'O).C7H8

Parameter Mol Mo2 Mol Mo2
Mo-010 1.6884(13) 1.6975(12) 1.695(3) 1.690(3)
Mo-01 2.0347(12) 2.0266(12) 2.056(3) 2.045(3)
Mo-02 1.9675(12) 1.9679(13) 1.989(3) 1.984(3)
Mo-N1 2.0297(15) 2.0285(15) 2.040(3) 2.036(3)
Mo—N2 2.3126(15) 2.3631(16) 2.200(3) 2.248(4)
Mo—O 1.8819(13) 1.8571(13) 1.877(3) 1.865(3)
01-C11 1.320(2) 1.326(2) 1.314(4) 1.313(4)
N1-C12 1.379(2) 1.381(2) 1.384(5) 1.374(5)
C11-C12 1.408(2) 1.402(3) 1.406(5) 1.414(5)
C12-C13 1.397(3) 1.401(3) 1.386(5) 1.399(5)
C13-C14 1.375(3) 1.375(3) 1.382(5) 1.373(6)
C14-C15 1.410(3) 1.408(3) 1.409(6) 1.402(5)
C15-C16 1.377(3) 1.383(3) 1.372(5) 1.376(5)
C11-C16 1.409(2) 1.408(3) 1.415(5) 1.408(5)
MOS* -1.44(10) -1.51(10) -1.45(14) -1.39(10)
010-Mo-0 102.31(6) 101.72(6) 101.00(12) 101.44(13)
010-Mo-01 156.95(6) 157.21(6) 159.89(12) 157.98(12)
010-Mo-02 109.08(6) 109.92(6) 90.55(11) 111.94(13)
010-Mo-N1 87.59(6) 89.05(6) 89.63(12) 88.98(13)
010-Mo-N2 85.21(6) 83.13(6) 89.60(14) 86.91(16)
0-Mo-01 95.29(5) 96.90(5) 93.47(11) 95.29(11)
0-Mo-02 88.51(5) 89.85(5) 90.55(11) 89.14(11)
0-Mo-N1 98.99(6) 100.46(6) 100.82(12) 99.63(12)
0-Mo-N2 162.63(5) 163.24(6) 163.77(13) 162.51(12)
01-Mo-02 85.92(5) 82.95(5) 81.70(11) 82.27(11)
01-Mo-N1 74.94(5) 74.65(5) 73.87(11) 74.07(11)
01-Mo-N2 82.17(5) 82.77(5) 79.62(14) 81.07(16)
02-Mo-N1 159.95(6) 156.24(6) 153.52(11) 155.37(12)
02-Mo-N2 74.19(5) 73.46(5) 74.02(12) 73.45(12)
N1-Mo-N2 96.93(6) 95.62(6) 91.41(13) 95.82(14)
Mo-N1-C12 118.67(12) 118.99(12) 119.3(2) 119.5(2)
Mo-N1-C101 123.70(11) 121.90(12) 120.9(2) 121.4(2)
C12-N1-C101 117.33(15) 118.72(15) 119.7(3) 119.1(3)
Mo-N2-C22 106.85(11) 105.72(11) 113.7(3) 110.7(3)
Mo-N2-C201 118.38(11) 117.24(11) 122.4(2) 119.6(3)
C22-N2-C201 116.98(14) 116.57(15) 121.9(3) 121.1(4)
Mo1-0-Mo2 165.10(8) 178.33(17)
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Figure $3. Thermal ellipsoid plot (50% ellipsoids) of (**?ap)sMoeCDCl3#2.5 CHsCN. Hydrogen
atoms and lattice solvent are omitted for clarity.

CH30

Figure S4. Thermal ellipsoid plot (50% ellipsoids) of (~"~~ap)sMo0.67 CH3CN. Hydrogen atoms

and lattice solvent are omitted for clarity.




Figure S5. Thermal ellipsoid plot (50% ellipsoids) of (“*ap)sMo®2.5 CHCl;¢CHsCN
atoms and lattice solvent are omitted for clarity.
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Il. UV-Vis Spectra

Figure S6. UV-Vis spectrum of (<*°
(3.1 x 10 M, CH,Cl,).
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Figure S7. UV-Vis spectrum of (***?

(2.4 x 10™° M, CH,Cl,).
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Figure S8. UV-Vis spectrum of ("

(2.3 x 10™° M, CH,Cl,).
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Figure $9. UV-Vis spectrum of (‘ap)sMo
(2.7 x 10™° M, CH,Cl,).
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Figure $10. UV-Vis spectrum of "iq (1.7 x 10 M, CH,Cl,).
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Figure S11. UV-Vis spectrum of “?ig (1.5 x 10 M, CH,Cl,).

cm

¢/ L mol

9000

8000

7000

6000

5000 —

4000 —

3000

2000

1000 -

0

T T T
550 600 650

CF3;

250

300 350 400 450 500

A/ nm

" T 7 1
550 600 650



S11

lll. Electrochemistry

Figure S12. Cyclic voltammogram of iminoquinones "iq and ““iq in CH,Cl, (0.1 M BusNPFg, 60
mV s?).
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IV. Variable-Temperature NMR Spectra

S12

Figure S13. Variable-temperature "H NMR spectra of hydrolysis product [("ap)("apH)MoO],(u-

O) (CD2C|2, 500 MHZ).
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Figure S14. Variable-temperature '*H NMR spectra of ("ap);sMo (toluene-ds, 500 MHz).
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Figure S15. Variable-temperature 'H NMR spectra of (“"*°ap);Mo (toluene-ds, 400 MHz).
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Figure S16. Variable-temperature 'H NMR spectra of (""**ap);Mo (toluene-ds, 400 MHz).
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Figure S17. Variable-temperature 'H NMR spectra of (“ap);Mo (toluene-ds, 400 MHz).
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Figure S18. Variable-temperature *°F NMR spectra of (“*ap)sMo (toluene-ds, 400 MHz, in ppm

downfield of CFCls).
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V. DFT Calculations

fac-(ap)sMo
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50 6 1.214216
51 1 1.847728
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