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Fig. S1 MALDI-TOF-MS spectra of [X-bpy]. (X = (a) Cz, (b) Ph, or (c) Bt).
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Fig. S2 ATR-IR spectra of [Cz-bpyM], (M = (a) none or (b) Ru), (c) 2,2'-bipyridine, (d) 9-
phenylcarbazole, and (e) Ru(bpy)(CO),Cl..
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Fig. S3 ATR-IR spectra of [Ph-bpyM]., (M = (a) none or (b) Ru), (c) 2,2"-bipyridine, (d) benzene, and
(¢) Ru(bpy)(CO)Cl.
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Fig. S4 ATR-IR spectra of [Bt-bpyM], (M = (a) none or (b) Ru), (c) 2,2-bipyridine, (d) 2,1,3-
benzothiadiazole, and (¢) Ru(bpy)(CO),Cl..



Fig. S5 SEM images of [X-bpyRu],. (X = (a) Cz, (b) Ph, or (c) Bt).
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Fig. S6 XRD patterns of [X-bpyRu], (X = (a,b) Cz, (c,d) Ph, or (e,f) Bt) in ranges of (a,c,e) 3-5
degree and (b,d,f) 5-60 degree.
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Fig. S7 ATR-IR spectra of (a) [Cz-bpyRu],, which is synthesized from Ru(Br:bpy)(CO),Cl, and Cz-

(B(OR),)s, and (b) Ru(bpy)(CO):Cl.
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Fig. S8 UV-vis DRS of 2,2-bipyridine (black), 9-phenylcarbazole (red), 2,1,3-benzothiadiazole
(green), and UV-vis absorption spectrum of benzene in MeCN (blue).



Table R1. Charge distributions of X-bpyRu (X = Cz, Ph, and Bt) in the So and T states
obtained by Mulliken population analysis. A represents the deviations of the T values from
the So ones.

Cz-bpyRu Ph-bpyRu Bt-bpyRu
So T A So T A So T A

X 0.072  0.129 0.057 0.051 0.051 -0.00I 0.019 -0.002 -0.021
bpyM  -0.072 -0.129 -0.057 -0.051 -0.051 0.001 —0.019 0.002 0.021
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Fig. S9 ATR-IR spectra of [Cz-bpyRu], (a) before and (b) after photocatalysis at A > 400 nm for 12 h.
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Fig. S10 Photocatalytic activities of [X-bpyRu], for formate formation under a CO, atmosphere upon
irradiation at 4 > 400 nm (red) or A =430 nm (gray). 2 mg of each photocatalyst powder in an MeCN-
TEOA (2 mL; 4:1 v/v) dispersion was irradiated for 12 h.
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