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Photocatalytic CO; reduction catalyzed by S:N»-type 3d-metal complexes bearing pyridine
pendants as Lewis-acid binding sites (' Department of Chemistry, Faculty of Pure and Applied
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To solve the current environmental and energy problems, development of an efficient
photocatalytic system for CO» reduction producing useful chemical resources such as CO is a
promising approach. In the previous work, inspired by the structure of a natural CO,-fixing
enzyme, [NiFe]CODH, we have developed an S;N»-type Ni complex, bearing two pyridine
pendants as Lewis-acid-binding sites in the second coordination sphere, for photocatalytic CO»
reduction (Figure 1; 1-Ni).! When a Mg?" salt was added as a Lewis acid, the photocatalytic
CO; reduction by 1-Ni catalyst was promoted to afford CO in high selectivity.! In this study,
we have synthesized 3d-metal complexes using the SoN»-type ligand (Figure 1; 1-Mn, -Co, and
-Fe). When a Zn?" salt was added as a Lewis acid to a solution of one of the complexes,
containing [Ru(bpy);]** as a photosensitizer and BIH as a reductant, the CO evolution was
enhanced relative to that without the Zn?* salt under photoirradiation at 450 nm. Especially, the
selectivity of the CO formation by the 1-Co was improved from 73% to 98%, and TON of CO
formation by 1-Mn increased to 875 after irradiation for 4 h.

Keywords: CO; reduction; Photocatalytic reaction; 3d transition metal; Lewis acid

N F X —ZERE S L LT, CO % CO ~& @RI
WA DR TT UG R DB IT ., BB - = p L X — [ RE % iR
Wt s ECTHETHD, FITHLIT. KRD CO, HiE
it B 3% . [NiFe]CODH (CODH = Carbon monoxide
dehydrogenase)Z Bl & L7z, SON, RO F A2 H 5 5 M
JEBRL 72, VA ABZREAAMLE LT Y Do R g
k% 2 DA L 7- Ni 5 (Figure 1; 1-Ni)Z B %8 L 72,
1-Ni $5RZ I IV LA AR L LT Mg¥ A AU iR
0L TR COy BT & T2 L 2 A, &m4&h= -  Figure 1. Molecular
BRI CO R A ER LT L, structures of SoN»-type 3d-

AT, 0o ABZARL L LToE Y v It oo tM=
N MY S SNy BUEUE A b0 3 FREEOD 3d BB T '
4> JB SR (Figure 1; 1-Mn, -Co, and -Fe)& #7212 & K L. YR COL iZ e n 21T -
2. LROSADOWIRIZ, VA ARE LT Zn?* A A &2z, RBEEATH D
[Ru(bpy)s]**35 L ONETCHITH % BIH DFEE T, 450 nm D% BT L TR CO,
BILISHIToTo & T A, In* A U OIEFIE T L g LT, 4 FEORETICE
W T CO AR DAEEL R AFRD B L7z, KEIZ 1-Co $51K TIE, CO ERLDERIEN 73%
MNH 98%~Mm L L, £7 1-Mn $5ETIX, 4 FEEIONRITISIT 5 TON (X 875 £ T
R LT,

1) T. Kojima and co-workers, J. Am. Chem. Soc. 2019, 141, 20309.

© The Chemical Society of Japan - K502-2vn-11 -



