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Design of environmentally benign molecular systems Professor

with high functionality Nobuhiko Iki

The ultimate goal of is division is to establish a scientific discipline in designing environmentally benign molecular systems exhibiting high
functionality such as separation, sensing, imaging, catalytic conversion of substances and so on. Choices of the components such as metal
ion, ligand, and “chemical field” is of key importance to build simple yet functional systems. Currently, we are studying the following
systems: (1) multi-nuclear lanthanide complex with thiacalixarene having luminescence and magnetic functions, (2) theranostic probe
consisting of d3-metal ion and radical ligands, (3) kinetic differentiation (KD) mode separation and detection systems for ultra trace metal
ions, (4) protein-metal ion conjugates. In 2015, the following achievements should be described in particular. For item 3, refer to the activity
of Environmental Analytical Chemistry.

1. Determination method for sub-ppb levels of Cd(II) and application to rice samples

2. Kinetics of metal dissociation from carbonic anhydrase

3. Theranostic agents for cancer on the basis of diradical complexes
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To(ll) BLVAYYIRAFL—> TCAFET. Cd(ll) B TCA 2F
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Fig.1 Schematic representation of the formation of the Cd-Tb-TCA

ternary complex to lead to energy-transfer luminescence.
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RERBEKEER CA BHDICER Zn(l) 2B I 2EBERTH .
pH HHE, WIRGRETEERREZE-TWD, FEERNICTEET,
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BN RRIERE ka ERDTzo ky lERDEEICED Zn (1.0x107
s') < Co<Cux=Cd (24x107°s™) OFFIEAED, CAld Zn(ll) @
ZEBRFICRBUUVCERMARREZRHELTWS ZEH Yo, &
B. INSD Koy FFRFEAF EDTA BREICKFLULB N ST Th
(3 EDTA AR OEBANEERRKEE I, MRS BERIT TRE
TBHIEERULTWD, Bl BERKZEIH EDTA ZHERLTWS &
SIKHRZ2%, LHU NI-CA ICDWTIF EDTA BEKEEZRL.
EDTA OHDEBADT I L X SFIEETH %o BRKZEFLIF EDTA B
UEREOEEFONDT Y ERAZ EMEADIERMICHFILTNS
Te8 BRI B D ZEERLAIAY UICK L ZNICE | SR BRRED R T Y
THETULRW, —7A Ni [F6EMBEEZD, EMEEDIE AR
M HBEMEFOREZRIFPIL<. EDTA DLERN AL
D, BEZRETZEEISND, UL SERMUFICLDERZT
PRy ZERKZETL EUEGE 4 BIRED CA DEERNREEICHS
LTWBZezBSMc Ui, (AEDITEERE 64 5. IREHAE)

Fig.2 Crystallographic structure of carbonic anhydrase having a ligand.
The sphere at the center represents Zn" ion coordinated by three histidine
residues and an amide nitrogen in the tetrahedral coordination geometry.
Data taken from Boriack, et al., J. Med. Chem., 38, 2286 (1995).
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- Campus Asia Summer School 2015, Poster Award, “Effect
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