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Control of C, products in CO, reduction by different halogen bridging element for Cu(I)
dinuclear complexs. (Toyota Central R&D Labs., Inc.,) ONaonari Sakamoto, Keita Sekizawa,
Shunsuke Sato, Masataka Ohashi, Takamasa Nonaka, Yusaku F. Nishimura, Kosuke Kitazumi,
Takeshi Morikawa, Takeo Arai

The C-C coupling reaction to CO; into C, products using the previous copper complexes
was suggested to be caused by the Cu metal formed via the electrochemical dissociation of the
complex. We have previously reported the selective formation of C, products in CO-
electroreduction using Cu(l) dinuclear coordination polymers while maintaining the metal
complex structure®. The distance between the active sites is presumed to be important for the
C-C coupling reaction. In this paper, the Cu(l) dinuclear complexes were synthesized as Cua(u-
X)2(Triphenylphosphine).(4,4’-bipyridine), (CuX-BPY: X = ClI, Br, I) by changing the bridging
halogen elements, due to control the Cu-Cu distance. The efficiency of C, products formation
in the CO; reduction reaction (CO,RR) was about 20% for X=CI, while it was about 2% for
X=I. It was thought that the difference in Cu-Cu distance alone was insufficient to explain the
significant selectivity difference. Assuming that the state of coordination unsaturation in the
CO:RR is the desorption of the bridging halogen element on the top surface, the substitution
reaction with different halogen elements was investigated. The bridging Cl element was more
easily desorbed than the bridging I.
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