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Figure S1. Cyclic voltammogram of [Ru(2)]*" in CH;CN versus SCE.
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Figure S2. Calculated spectrum, assignment of absorption bands and the frontier orbitals of
[Ru@)*".
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Figure S3. The bimolecular rate constant of quenching the excited state of [Ru(2)]*" by DABCO
in acetonitrile.
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Figure S4. UV-vis-NIR absorption spectra of stepwise reduction of [Ru(2)]*" (black) to
[Ru(27)]" (green) by Na/Hg amalgam in CH3CN.
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Figure S5. UV-vis-NIR spectra of photochemical formation of [Ru(27)]" (red) from [Ru(2)]*"
(black) in CH3CN/NEt;. The blue spectrum measured after an addition of 10 eq. of HCIO4 to the
[Ru(2)]" solution indicates formation of a 1:1 mixture of [Ru(2)]*" and [Ru(2HH)]*".
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Figure S6. Calculated structures of [Ru(2)]*", [Ru(2)]", [Ru(2H)T*", [Ru(2HH)]*", [RuH)1*
and a possible isomer of [Ru(2H)],*". The red line indicates an internal hydrogen bond between
the protonated N atom and a coordinated N of the bpy ligand.
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Figure S7. Calculated Mulliken atomic spin densities in [Ru(2"")]" and protonated [Ru(2H")]*".
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Figure S8. "H NMR spectra of [Ru(2HH)]*" photochemically (top) and chemically (bottom)
produced in CD3CN. Impurities due to photodecomposition are labeled (*).
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Figure S9. Uncorrected emission spectra of [Ru(1)]*" in CH3CN (excitation at 528 nm) in the
presence of different concentrations of H»Q.
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Figure S10. The plot of Iy/I vs. concentration of H,Q, where Iy is the emission intensity in the
absence of H>Q. The red line is the linear fit with the slope = 16.3 M.
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Figure S11. The bimolecular rate constant of reaction of H,Q and D,Q with *[Ru(1)]*" in
CH;CN. Kinetic isotope effect (KIE) was found to be ky/kp = 6.2.

1.16-
1.14-
112
1.10
1.08-

= 1.06—:
1.041
1.02-
1.001
0.981

O.bO ' 0.I01 ' 0.I02 ' O.I03 ' 0.I04 ' 0.I05 ' O.I06 ' 0.I07
[2,5-tBu,H,Q], M

Figure S12. The bimolecular rate constant of reaction of H,Q(Bu'), with *[Ru(1)]*" in CH;CN.
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Figure S13. Observed rate of the formation of 626 nm band in the reaction between [Ru(1HH)]*
and the excess of triphenyl carbenium cation in acetonitrile plotted vs. concentration of [Ph3C] .
The rate constant obtained from the linear fit was 1.5 x 10> M s™.
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Figure S14. UV-vis spectra of the product of the reaction between [Ru(1HH)]*" and [PhsC]" in
methylene chloride (black); [Ru(1H)]*" in water pH = 1.
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Figure S15. UV-vis spectra of the product of the reaction between [Ru(1HH)]*" and [PhsC]" in
methylene chloride after addition of triethylamine (black); [Ru(1)]*" in water pH = 7.
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Figure S16. "H NMR of reaction mixture of [Ru(2HH)]*" and [Ph3C]" in CD;CN, showing the
formation of PhsCH (5.6 ppm) in a 1:1 ratio with [Ru(2)]*". Characteristic peaks are integrated at
5.6 for PhsCH and 9.07, 8.84-8.80, and 6.78 ppm for [Ru(2)]*".
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Figure S17. UV-vis spectra of [Ru(2)]*" before (red) and after (black) photochemical reduction,
hydride donation, and purification in CH;CN.
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Figure S18. "H NMR of [Ru(2)]*" starting material (bottom) and after photochemical reduction,
hydride donation, and purification (top) in CD3;CN.
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Figure S19. The bimolecular rate constant of hydride donation from [Ru(2HH)]*" to [PhsC]" in
CH;CN.
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Table S1. Computed Geometrical Parameters of Ru(2) Species.

[Ru@J”  [Ru@)I"  [RU@H)"  [Ru@H)" [RuHH)]**
Ru-N pyridyl 2.085 2.094 2.091 2.081 2.088
Ru-N pbn 2.157 2.141 2.166 2.159 2.171
Ru—N ppy1 (tr) 2.101 2.091 2.122 2.126 2.118
Ru—N ppy1 2.095 2.083 2.096 2.101 2.095
Ru—N 2 (tr) 2.089 2.092 2.090 2.085 2.088
Ru—N ppy 2.092 2.081 2.091 2.096 2.090
C9-H 1.092 1.089 1.087 1.088 1.097, 1.102
N10-H n/a n/a 1.016 1.021 1.009
C5-Cl12 1.407 1.424 1.430 1.398 1513
C12-Cl13 1.453 1.445 1.431 1.436 1.402
C13-N10 1.369 1.382 1.404 1370 1.409
C9-C12 1.407 1.398 1.409 1.405 1514
C11-CI2 1.453 1.467 1.449 1.427 1.420
C11-N10 1.347 1350 1.375 1.354 1.366
N1-C11-C12-C9 | 179.97 179.99 179.44 179.69 176.82
N bpyH n/a n/a 2.069 2.036 2.083
NI10-N ppy n/a n/a 3.047 3.035 3.066
NI10-H-N ppy n/a n/a 163.9 165.5 163.9




