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Figure S1. 'H-NMR spectrum (400 MHz, CD3CN) of [Ru(tpy)(4,4'-Me;bpy)NCCH;] (PFe); at
25°C.
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Figure S2. 'H-NMR spectrum (400 MHz, CD3CN) of [Ru(tpy)(4,4'-'Busbpy)NCCH;] (PFe); at
25°C.
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Figure S3. 'H-NMR spectrum (400 MHz, CD3CN) of [Ru(tpy)((4,4'-MeO),bpy)NCCHs](PF¢):

at 25°C.
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Figure S4. Electronic absorption spectra of [Ru'(tpy)(4,4'-Me,bpy)NCCHs]** (—),
[Ru"(tpy)(4,4'-'Busbpy)NCCH3]* (—), and [Ru(tpy)((4,4-MeO),-bpy)NCCH3]** (—) measured
at room temperature in CH3;CN.

Table S1. Electronic Absorption Data®

Complex Aaps (NM) ex107* (M 'em™)
[Ru'(tpy)(4.4'-Me,bpy)NCCHa]** 280 4.42

307 4.23

455 1.12
[Ru'(tpy)(4.4"-Bubpy)NCCH;]** 283 4.49

307 4.38

455 1.18
[Ru(tpy)((4.4'-MeO),bpy)NCCH]** 269 421

309 4.11

457 1.03

# Measured in CH;CN solution at room temperature.
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Figure S5. Experimental (solid black lines) and simulated (dotted green lines) cyclic
voltammograms at 25 mV/s (A), 50 mV/s (B), 100 mV/s (C), 200 mV/s (D), 500 mV/s (E), 1000
mV/s (F), and 2000 mV/s (G) isolating the first redox couple upon cathodic scanning to calculate
the rate constant for Cl™ dissociation (k_c;) for [Ru"(tpy)(4,4'-(MeO),bpy)CI]*. Parameters used
to fit the simulated data to the experimental data were as follows: diffusion = Semi-Infinite 2D;
geometry = disk; radius = 0.15 cm; a = 0.5; ks = 10 cm/s; E%(Ru""-Cl) = -1.73 V; E%(Ru""'-
NCCHs) =-1.53 V; Ru'-Cl — Ru'-NCCH3+ Cl (Keq = 6.2, ks = 0.6 5 *, ky = 0.09677 s *); Ru'-
NCCH; — Ru' (Keq = 329, ke = 0.1452 s, ky, = 0.0004406 s *); D(Ru'-Cl) = 1.2 x 10> cm?/s;
D(Ru'-Cl) = 6.6 x 10 ® cm?/s; D(Ru"-NCCHj) = 8.5 x 10> cm%/s; D(Ru'-NCCH3) = 7.6 x 10 °
cm?/s; D(CI) = 2.5 x 10 ° cm?/s; D(Ru") = 1 x 10~ cm?/s.
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Figure S6. Cyclic voltammograms of [Ru'(tpy)(4,4'-(MeQ),bpy)CI]* (top) and [Ru'(tpy)(4.4'-
(MeO),bpy)NCCH3]** (bottom) in Ar-saturated CHsCN solution using 0.1 M BusNPFg
supporting electrolyte at v =200 mV/s.
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Figure S7. Cyclic voltammograms of [Ru'(tpy)(4,4-'Bu2bpy)CI]" (top) and [Ru"(tpy)(4,4-
'‘Bu,bpy)NCCH3]** (bottom) in Ar-saturated CH3CN solution using 0.1 M BusNPFg supporting
electrolyte at v =200 mV/s.
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Figure S8. Cyclic voltammograms of [Ru"(tpy)(4,4’-Me,bpy)CI]* (top) and [Ru"(tpy)(4,4'-
Me,bpy)NCCH3]** (bottom) in Ar-saturated CH3CN solution using 0.1 M BusNPFg supporting
electrolyte at v =200 mV/s.
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Figure S9. Cyclic voltammograms of [Ru"(tpy)(phen)CI]* (top) and [Ru" (tpy)(phen)NCCHs]**
(bottom) in Ar-saturated CH3CN solution using 0.1 M BusNPFg supporting electrolyte at v =200
mV/s.
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Figure S10. Cyclic voltammograms of [Ru'(tpy)(bpm)CI]* (top) and [Ru'"(tpy)(bpm)NCCH3]**
(bottom) in Ar-saturated CH3CN solution using 0.1 M BusNPFg supporting electrolyte at v =200

mV/s.
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Figure S11. Cyclic voltammograms of [Ru'(tpy)(dppz)CI]" (top) and [Ru"(tpy)(dppz)NCCH3)**
(bottom) in Ar-saturated CH3CN solution using 0.1 M BusNPFg supporting electrolyte at v =200

mV/s.
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Figure S13. Scan rate variation of the 1 reduction within [Ru"(tpy)((MeO),bpy)NCCHs]** (A),
[Ru"(tpy)(‘Buzbpy)NCCH3]*" (B), [Ru'(tpy)(Mezbpy)NCCHs]*" (C), [Ru"(tpy)(phen)NCCH]**
(D), [Ru'(tpy)(bpm)NCCHz]*" (E), and [Ru'(tpy)(dppz)NCCHs]*" (F).
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Figure S14. Scan rate variation of the 2nd reduction within [Ru"(tpy)(‘Bu-bpy)CI]* (A),
[Ru"(tpy)(phen)CI]" (B), and [Ru'(tpy)(dppz)CI]* (C).
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Figure S15. Scan rate variation of the 2nd reduction within [Ru"(tpy)((MeO),bpy)NCCHs]**
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Figure S16. Cyclic voltammograms of [Ru'(tpy)(4,4"-'Busbpy)CI]* (A) and [Ru"(tpy)(4.4'-
'‘Bu,bpy)NCCH;]** (B) in Ar-saturated (solid line) and CO,-saturated (dashed line) CHsCN
solutions using 0.1 M BusNPFg supporting electrolyte at v =200 mV/s. Inset: Isolation of 1°
reduction process under Ar (solid) and CO, (dashed) atmospheres.
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Figure S17. Cyclic voltammograms of [Ru'(tpy)(4,4'-Me,bpy)CI]* (A) and [Ru"(tpy)(4,4'-

Me,bpy)NCCH;]** (B) in Ar-saturated (solid line) and CO,-saturated (dashed line) CHsCN
solutions using 0.1 M BuyNPFg supporting electrolyte at v =200 mV/s.
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Figure S18. Cyclic voltammograms of [Ru'"(tpy)(phen)CI]* (A) and [Ru"(tpy)(phen)NCCH3]**
(B) in Ar-saturated (solid line) and CO,-saturated (dashed line) CH3CN solutions using 0.1 M
BusNPFg supporting electrolyte at v =200 mV/s. Inset: Isolation of 1% reduction process under

Ar (solid) and CO, (dashed) atmospheres.
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Figure S19. Cyclic voltammograms of [Ru"(tpy)(bpm)CI]* (A) and [Ru'"(tpy)(bpm)NCCH3)**
(B) in Ar-saturated (solid line) and CO,-saturated (dashed line) CH3CN solutions using 0.1 M
BusNPFg supporting electrolyte at v =200 mV/s.
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Figure S20. Cyclic voltammograms of [Ru'"(tpy)(dppz)CI]* (A) and [Ru"(tpy)(dppz)NCCH3]**
(B) in Ar-saturated (solid line) and CO,-saturated (dashed line) CH3CN solutions using 0.1 M
BusNPFg supporting electrolyte at v =200 mV/s.
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