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Design of environmentally benign molecular systems with

high functionality

wim
Bl RE

Professor

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. Choice 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 d8-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 2014, the following achievements should be described in particular.

1. Determination method for ppt levels of hexavalent chromium in water with KD-HPLC using diphenylcarbazide as a derivatization reagent
2. Rapid extraction method of exchangeable Cd, Pb, and Hg in soil with thiacalixarene
3. Thermodynamic binding constants of a ligand to metallo variants of a metalloenzyme as studied by affinity capillary electrophoresis
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Fig. 1 Schematic representation of the KD-HPLC method for ppt levels of Cr"!
using DPCl as the derivatization reagent, showing a typical chromatogram.
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Fig. 2 Time course of extraction of Cd", Pb", and Hg'" with water and TCAS
extraction methods (left) and schematic representation of the leaching
processes of the methods (right). TCAS accelerates the extraction rate
through the formation of M,-TCAS complex.
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Fig. 3 Crystallographic structure of carbonic anhydrase having a SA
ligand. The sphere at the center represents Zn'""ion coordinated by
three histidine residues and SAamide in the tetrahedral coordination
geometry. Data taken from Boriack,etal, J. Med. Chem., 38, 2286 (1995).
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@®Plenary Lecture, “Synergy between Metal and Ligand for
Molecular Probes Aimed at Biomedical Applications,”
Nobuhiko Iki, isSCEBT2014, KB K2 . &Z.9811H,
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@ International Symposium on Chemical-Environmental-
Biological Technology (isCEBT), Best oral presentation
award, “Analysis of Thermodynamic Stability of Metal-
Substituted Carbonic Anhydrase-Sulfonamide Inhibitor
Complexes by Capillary Electrophoresis,” M2 {£ Bk
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