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Enzymes, responsible for thousands of metabolic processes that sustain life, are macromolecular
biological catalysts. Molecular biomimetics is an emerging area where hybrid technologies are
developed by using the tools of synthetic chemistry, molecular biology and nanotechnology.
In this talk, we will present our recent results on the molecular biomimetics for metal-reactive
oxygen species mimicking the active site of O2 activating metalloenzymes. The metal ions and
the supporting ligands are found to be important factors that control the geometric and electronic
structures of the metal-reactive oxygen species. Reactivity studies performed with the metal-
reactive oxygen species toward external substrates provide mechanistic insight into the active
site of metalloenzymes for small molecule activation. Finally, we are going to introduce our
ongoing research at UNIST on bioinspired inorganic-organic coordination chemistry for

medicinal applications and small molecule activation related on the energy conversion.

E,=1.09V
By wio HOTf
2e Lt >
N \" P
a&r- 48 @
—_—
’ 2 s wi HOTY
¢ [Mn"(TBDAP)(OH)} Ea=1.41V
H. Noh ef al. JACS 2017, 139, 10960. D. Jeong ef al. ACIE 2018, 57, 7764.
N. Kwon ef al. Chem. Sci. 2020, 11, 9017.
K. Kim ef al. JACS 2021, 143, ASAP.
o exogenous or endogenous NO signaling dynamics
.‘3 (INPUT) (OUTPUT)
X [
o, L 4 2 Lt =(1e/1 - (/1)
|
ot sens e gy
Act:liv‘aﬁ.o.n % O o, fn

$
Epoxidation % o signaling imaging
trans- & cis-stilbene ! ~ ‘ on
LY ) —_—
&< .

D. Jeong ef al. JACS 2018, 740, 16037. S. Shin, J. Choe ef al. ACIE2019, 58, 10126.









