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Photoinduced CO, hydrogenation under mild conditions using PNNP-type Ir complexes and
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OHiroto Chida,' Koki Taga,' Jieun Jung,' Susumu Saito"?

Carbon dioxide (CO,) is produced in vast quantities from a range of processes intrinsic to
human activities and is recognized as one of the primary contributors to climate change.
Hydrogenation of CO; is a clean method to synthesize formic acid, which serves as a promising
hydrogen storage and energy-rich raw C; material. In our laboratory, CO, hydrogenation has
been reported using Ir complexes with PNNP ligands, but subsiding the high temperature and
pressure (~200 °C, ~10 MPa) is a challenge for practical application”. In this study,
hydrogenation of CO; under mild conditions (~100 °C, ~0.6 MPa) was achieved by a synergic
combination of ionic liquids and light energy. Formic acid was obtained as a main product with
a catalytic turnover number (TON) of >100,000. The initial reaction mechanism was
investigated using UV-vis spectroscopy and NMR spectroscopy, shedding light on the catalytic
process.

Keywords : Carbon Dioxide; lonic Liquid; Photo-induced Catalyst, Iridium Complex; Formic
Acid

A B )= NROXW, —BLRBIIAEERNCHERTHY | FRCFBITES, KE
I E S CUEEHE L TOIEARH/R SN TS, b0 CHbADEEE LT
TRALIRFE (COy) MIER SN TEY, CO, #EMT 57 U — 7okl LTKFEL
WET BN D, MUHF7EE TIE T TIC PNNP BIUERN 2 H 454 U 27 Lk
(IrPCY2) Z MW T, Eil « BmJE (200 °C, Pow =~ 10 MPa) DFUGSRAE T, CO, Dl
HIKFAIZ L D CH:OH A 2 3 LTV 5 Vo Loy L= kL X —FIINO VB
FERLIZIHTZfETh o7, F72. IrPCY2 XIS F CH O RAAREE L L
THHEBET 2 2, AWFFETIX, AIBDERRS T, IrPCY2 & A A4 IR (IL-1) Z V5
Z & T RIR - IRE (<100 °C, Piow = ~ 0.6 MPa) 54 F CTOIRFNZR COy K FEAL % 12 AL
L. Z DX OAEEEIERE (TONncoon) 1% 100,000 Z 2 72, S HIT, FRAAIHH
IR E SR RE R IS M 2 N W 72 SOSAERE 2 B & 0Nz LT,

+
IrPCY2 : \_, \_/_l BPh,
CO, + H, DT:; '!‘: >  HCOOH i NN
< : Ir
Blue LED : 5/ \E Et\Né\N//(l)L i
Piota1 < 0.6 MPa TONucoon > 100,000 : Y2 €I ©V2 \=/ o
IrPCY2 IL-1

1) B. Gremer, S. Saito. Inorg Chem. 2023, 62, 14116-14123.
2) J. Jung, S. Saito, ef al., Chem. Common. 2022, 58, 9218-9221.

© The Chemical Society of Japan - [BJA501-4pm-06 -



