CO,

NAD Nicotinamide Adenine Dinucleotide

CO,
NADH Ru

NAD'/NADH

CO, HCO,H

Angew. Chem. Int. Ed.

2012, 51, 9792.; J. Photochem. Photobiol. A: Chem. 2015, 313, 163.

NAD T NAD' pn Ru
[Ru(bpy)a(pn)]** NAD"
NADH NADH Ru CO,
NAD' pn  pn = 6-methyl-2-(2-pyridyl)-1,5-naphthyridine
2-chloro-6-methyl-1,5-naphthyridine  2-(tributylstannyl)pyridine Migita-Kosugi-Stille coupling
NAD" Ru [Ru(bpy)a(pn)]** [Ru(bpy),Cl,]*2H,0 bpy = 2,2’-bipyridine
pn 11 [Ru(bpy)x(pn)]**
X Ru 1 pn 2 bpy 6
480 nm Ru pn MLCT
Metal to Ligand Charge Transfer
Aex =480
nm 685 nm *MLCT
0.37%
368 ns
Cyclic
Voltammetry Ru'/Ru"™, pn/pn",

(bpy)./(bpy, bpy™), (bpy, bpy™ )/ (bpy™ ),
1.38, —1.00, —1.44, —1.67 V
vs. Ag/AgCl
[Ru(bpy)x(pn)]**
0.84 V vs. Ag/AgCl

[Ru(bpy)a(pn)]**



Chem. Commun. 2012, 48, 1796. NAD"® NADH

Ru [Ru(bpy),(pbn)]** 0.89 V (vs. SCE)
[Ru(bpy)a(pn)]** NAD'/NADH
TEA TEA = triethylamine [Ru(bpy),(pn)]**
CH;CN/TEA/H,O  98/1/1, viv 420 nm
2 0
50s 420 nm 450 nm 480 nm 1000 nm
50s 480 nm 1000 nm 470 nm 420 nm
ESI-MS 'H-NMR
NAD" pn 2 2 NADH
pnHH NADH Ru [Ru(bpy),(pnHH)]*
1.0~ - s 10~ -
B 11 m— — Qa8 an — —
_ = L/ . = L/
oaf x 1 o4
-./ W —~— 1000 nm v —~— 1000 nm
f e [ " ¥ am W _ e
o2k "1\\ Time | s : aip Time | & |
e, L
\ ———_ J—— S
"3 500 R woe 100 4o 500 &0 700 800 w0 o100
Wavelength / nm Wavelength / nm
[Ru(bpy),(pn)]** CH;CN/TEA/H,0  98/1/1, v/v A>420 nm
0 50s, 50 900 s
NAD® Ru [Ru(bpy)»(pn)]** NADH Ru
[Ru(bpy)-(pnHH)]**
[Ru(bpy),(pnHH)]*"
CO, CO,

1. A Novel Photo-Driven Hydrogenation Reaction of an NAD'-type Complex for Artificial Photosynthesis

Hideki Ohtsu, Tsubasa Saito, Kiyoshi Tsuge

43rd International Conference on Coordination Chemistry 2018 8
I. NADH Ru
30 2018 12
2. NAD Ru NAD'/NADH
99 2019 3



