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Figure 1 (Color online) Preparation process of [Cp*Ir(N,N')CI]Cl
complex and its 'H nuclear magnetic resonance (NMR) diagram.
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Figure 2 (Color online) (a) Scheme of the PEC NAD" reduction
system with p-Si-based photocathode. (b) Photoresponse of CoP/p-Si
photoelectrode in 0.1 M PBS (pH 7) under chopped light illumination
(AM 1.5G). (c) The light absorption spectra (diluted by 50 times) of the
electrolyte in a different reaction time with CoP/p-Si photoelectrode at
—-0.8 V.
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Figure 3 (Color online) (a) The conversion and (b) Faradaic
efficiency of NAD" reduction to NADH as a function of time with
different carbon materials loaded on CoP/p-Si. (¢) The Faradaic
efficiency of NADH as a function of time with different amounts of
CNT loaded on CoP/p-Si. (d) Schematic description of PEC NADH
regeneration with carbon materials loaded on CoP/p-Si.
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Figure 4 (Color online) (a) The conversion of NAD™ reduction to
NADH as a function of time with MS, loaded on CoP/p-Si. (b) The
Faradaic efficiency of NADH in initial 15 min with different MS,
loaded on CoP/p-Si.
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products varies with the concentration of Ir complex. (b) Proposed
mechanism for imide hydrogenation catalyzed by Ir complex.
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Figure 6 (Color online) The 'H NMR spectrum of (a) 6,7-dimethoxy-
1-methyl-3,4-dihydroisoquinoline and (b) its reduction product.
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Figure 7 (Color online) Schematic description of PEC NADH
regeneration and imine hydrogenation with (a) one-step and (b)
stepwise methods.
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Figure 8 (Color online) Schematic description of nature and artificial
photosynthesis.
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Abstract: NADH can donate hydrogen and electrons, forming oxidized form NAD" consequently. The efficient and

regioselective reduction of NAD' to bioactive 1,4-NADH is of significance in biocatalysis, nature and artificial

photosynthesis. Photoelectrocatalytic reduction of NAD" is achieved with a p-Si photocathode in the presence of Rh

complex in electrolyte. The activity and Faradaic efficiency of NAD" reduction to NADH can be improved by further

loading metal sulfide cocatalysts. The regenerated NADH can further participate in the imine hydrogenation catalyzed

by a Ir molecular catalyst, realizing the coupling between photoelectrocatalytic NADH regeneration and C=N

hydrogenation reaction and providing a new thought for artificial photosynthesis.
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