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Figure S1. Loss of HoPhen™" as a function of H,Phen in MeCN at 273 K.

243K 253K
%000 177.96x+ 1223.3 12000
y =177.96x+ .
4500 Re=0.9991 10000 y =380.82x+ 1239.8
4000 R?=0.9998
e 30 8000
& 3000 v
[
f;‘ 2500 & 6000
L. 2000 T
~ 1500 = 4000
1000 {
2000
500
0 0
0 5 10 15 20 0 5 10 15 20
Time (s) Time (s)
263K 273K 16000 233K
3500 o 10000 =
0 o
o 9000 =S 14000 1 &%
o o) QD
3000 1 B..-' 8000 s 12000 @,@‘
-0 - (o)
T R =% -0 % 10000 4 o7
£ 2500 - o = 6000 s° 2 o
£ o 2 oL, 8000 A o
::IL? o o 5000 o T Poad
42000 4 L. 4000 el = 6000 2
= & £ @ o
s o o
0 3000 o 4000 1 o
. (<}
1500 Q. 2000 o, oo
- 2 =4,670.1x+ 1,445.8
y = 965.3x+ 1,380.7 B 2000 J y =46701x+1,
R*=0.995 1000 y=27398 16201 R?=0.999
1000 0 °s o8 15 2 25 3
0 0.5 1 1.5 2 25 0o 05 1 5 2 25 3 : T :
time (s) Time (s) ime (s)

Figure S2

Average intercept from trials 243 — 283 K is 1312.9 M-! [H,Phen" Jitiz2¢% = 0.00076 M H,Phen*

. Second order plots showing the loss of HoPhen™ from 243 - 283 K in MeCN.
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Figure S3. Second order plot showing the loss of D,Phen""at 298 K.
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Figure S4. Thermochemical landscape of the reaction of H,Phen and TiVsOs using M06 functional. ET (vertical),
PT (horizontal), and CPET (diagonal). Single point calculations in solvation (THF) at the M06-TZVP//PBEO-TZVP
level of theory. Gibbs free energies in kcal mol™.
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Figure S5. Thermochemical landscape of the reaction of HoPhen and VsO7'- using M06 functional. ET (vertical), PT
(horizontal), and CPET (diagonal). Single point calculations in solvation (THF) at the M06-TZVP//PBEO-TZVP
level of theory. Gibbs free energies in kcal mol™.
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Figure S6. Cyclic voltammogram of 1 mM H,Azo in MeCN, 0.1 M ["BusN][PF¢] electrolyte, 100 mV/s scan rate.
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Figure S7. '"H NMR comparing the products of PCET to TiVsQOs with H,Phen (top) and HoAzo (bottom) in MeCN-
ds;at 298 K. Inset shows Azo peaks are observed at 7.19 (t, 2H), 6.84 (d, 2H), 6.77 (t, 1H) ppm.
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Figure S8. Scanning kinetic EAS for 0.75 mM TiVsO0s + 70 mM H>Azo in MeCN at 318 K.
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Figure S9. Low concentration (0.069 — 0.023 M) H,Azo + 0.75 mM TiVsOs kinetic pseudo-first order traces at 318
K. Concentrations and kobs are listed as insets for each trail. Triplicate trials are reported. Greater deviation of
values is due to reaching the lower end of pseudo-first order range of reductant (~100x excess).
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Figure S10. High concentration (0.107 — 0.322 M) H,Azo + 0.75 mM TiVsOs kinetic pseudo-first order traces at
318 K. Concentrations and kops are listed as insets for each trail. Triplicate trials are reported.
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Figure 11. Duplicate trials at 0.356 M HzAzo and 2nd order plot with high concentration. No leveling effect is
observed at high concentration of H2Azo.
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Figure S12. Pseudo-first order kinetic traces for 0.6 mM V¢O7'" + (0.16 - 0.32 M) HAzo in MeCN at 318 K.
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Figure S13. Kinetic traces for the reaction of (0.107 — 0.236 mM) D,Azo + 0.75 mM TiVsQOs at 318 K in MeCN.
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Figure S14. Plot of kobs vs concentration of D,Azo from Figure S12. kp = 0.55 £ 0.03 M ! s at 318 K.
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Figure S15. Kinetic traces for the reaction of (0.16 — 0.28 mM) D;Azo + 0.6 mM V¢O7'" in MeCN at 318 K.
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Figure S17. Multi temperature (308 - 348 K) kinetic traces for the reaction of 0.24 M H,Azo + 0.75 mM TiVsQ0s in

MeCN. Triplicate trials presented.
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Figure S18. Multi temperature (308 - 348 K) kinetic traces for the reaction of 0.24 M HyAzo + 0.6 mM V07" in
MeCN. Triplicate trials presented
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Figure S19. EAS of H,Azo and Azo in MeCN at 298 K in MeCN, normalized to concentration.
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Figure S20. (Left) EAS of 0.75 mM TiVs06 + 70 mM H,Azo in MeCN at 298 K, initial scan after injection of
reductant shows peak asymmetry at 410 nm. (Right) EAS of 0.6 mM V07" + 0.06 M HAzo in MeCN at 318 K, no

peak asymmetry is observed.
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