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Figure S1. 1H NMR spectrum of free p-diCOOtBu-Form ligand in CD3CN (400 MHz). 

 

 
 

Figure S2. 1H NMR spectrum of free p-diCOOEt-Form ligand in CDCl3 (250 MHz). 
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Figure S3. 1H NMR spectrum of Cis-[Rh2(p-diCOOH-Form)2(bncn)2(CH3CN)2][BF4] (1) in 
CD3CN (400 MHz). 

 
 
 
 
 

 
 

Figure S4. 1H NMR spectrum of Rh2(p-diCOOEt-Form)4 in CDCl3 (250 MHz). 
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Figure S5. 1H NMR spectrum of Cis-[Rh2(p-diCOOEt-Form)2(bncn)2(CH3CN)2][BF4] (2) in 
CD3CN (250 MHz). 
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Figure S6. Changes to the electronic absorption spectrum of 1 in 20 eq potassium tert-butoxide 
aqueous solution as a function of time. 

 
 
 
 

 
Figure S7. Changes to the electronic absorption spectrum of 1 in MeOH immediately (red) and 
after 16 h (blue). 
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Figure S8. Cyclic Voltammogram of 0.5 mM 2 in 0.1 M TBAPF6 CH3CN (0.1 M TBAPF6, scan 
rate: 200 mV/s). 
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Figure S9. kinetic decay trace of 1 after excitation (lirr = 605 nm) in CH3CN at 425 nm and 
monoexponential fit resulting in t = 35 ns. 

 
 
 
 
 

 
Figure S10. Kinetic decay trace of 1-NiO at 440 nm after excitation (lexc = 680 nm) fitted to a 
biexponential decay resulting in t1 = 44 ns and t2 = 5.7 µs. 

 

  



 S8 

 

 
 
 
Figure S11. (a) Difference spectrum of 1 collected after 9 min at an applied potential of –500 
mV vs Ag/AgCl in MeOH (0.1 TBABF4) and (b) absorption spectrum of nanostructured NiO at 
an applied potential of +900 mV vs Ag/AgCl for 1 min (from reference S1). 
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Figure S12. Cyclic voltammograms of the 1-NiO electrode in water containing 0.1 M TsOH in 
the dark (black) and under illumination with 53 mW cm-2, 655 nm LED (red) at a scan rate of 20 
mV s–1. 

 

Figure S13. (a) CVs of bare NiO film working electrodes in 0.1 M TsOH aqueous solution with 
different scan rates without irradiation and (b) the current densities at 0 V (vs RHE) plotted as a 
funciton different scan rates. 

(a) 

(b) 



 S10 

 

Figure S14. LSV scan on bare NiO film at 0.1 M TsOH aqueous solution (scan rate = 20 mV/s). 
 
 
 

 

 

 
 

Figure S15. Electronic absorption spectra of (a) comparison of P1 and 1 in CH3CN and (b) P1-
NiO film before (light blue) and after (dark blue) its application as the photocathode in 
electrolyte solution for 10 min. 
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Figure S16. Chronoamperometry of a 1-NiO film in 0.1 M TsOH aqueous solution at an applied 
potential of –200 mV vs Ag/AgCl under continuous irradiation with a 53 mW cm–2, 655 nm 
LED. 

 
 
 

 
Figure S17. Electronic absorption spectra of 1-NiO film before (blue) and after (red) its 
application as the photocathode in 0.1 M TsOH electrolyte solution for 2.5 h.  
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