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Design of Visible-Light Sensitive Multinuclear Hydride Complexes and their Reactivities

Akiko INAGAKI*!

ABSTRACT : Dinuclear iridium polyhydride complexes bearing diphosphine ligands were synthesized and

characterized for visible-light sensitive photocatlysis, such as CO: hydrogenation and hydrogen production.

These complexes can be synthesized in high yields in two steps from a mononuclear cationic iridium

complex, [Ir(cod):]BF,, as a precursor. The structures of the complexes were unambiguously determined on

the basis of single-crystal X-ray diffraction studies. One of the complexes showed favorable catalytic

activity for CO, hydrogenation under low pressure conditions compared with the existing mononuclear

catalysts. The catalytic activity was significantly higher under photoirradiation (A = 395 nm), suggesting

acceleration of the reaction by light. DFT calculations were conducted to elucidate the effect of light toward

these polyhydride complexes.
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Ir cat.
H, (x atm) + CO, (x atm) ——— = HCOOH -base
base (2.3 mmol) )
solv. (3.0 mL) *quantified using
hv (395 nm) or dark e, ™~ s0,Na
rt,24h as internal std.

1. base: DBU, NEt; KOH

2. solv: acetone, MeOH, CH,CN, CH;NO,
3. base conc.: 0.23, 1.0, 2.3, 5.0 pmol

4, cat, conc.: 0.25, 0.5, 1.0, 2.0 pmol

megrete | _ 5. total Hy/CO, pressure: 1, 2, 10 atm
Scheme 4. 4 ) U LZHEKRICE D2 BILRFDK
FIERIEFEY

Table 1. ZELRFDKFILRICHR

entry | pressure cat. Irr yield> TON?
CO2/Hz  /pmol 1%
Jatm
1 S5 0.25 ON 21.3 1960
2 5/5 0.50 ON 26.1 1200
3 5/5 0 ON trace 0
4 1/1 0.50 ON 9.7 447
5 1/1 0.50 off 3.6 167
6 0.5/0.5 0.25 ON 34 312
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