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Development of artificial carbonic anhydrases composed of zinc ions: A first-principles study
(‘Graduate School of Engineering Science, Osaka University, *Research Center for Solar

Energy Chemistry, Graduate School of Engineering Science, Osaka University) O Hiroki
Yamamoto', Takashi Harada?, Shuji Nakanishi'?, Kazuhide Kamiya'-

Carbon capture utilization and storage (CCUS) technologies have attracted much attention
to maintain a closed carbon cycle. An efficient catalyst for CO, hydration/bicarbonate
dehydration reactions is expected to be an essential component for the CCUS technologies.
Carbonic anhydrases with Zn-histidine complexes as the cofactor can facilitate these reactions
in natural systems. However, the studies on developing abiotic catalysts are limited, and
specific design guidelines have not been established. In the present work, we demonstrated that
[Zn(3,3'-diaminodipropylamine)]** complex [Zn(dpt)]** facilitated CO, hydration reaction.
Then, we succeeded in reproducing the experimental results by constrained ab initio molecular
dynamics with water molecules.
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