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The aim and goal of this division are to develop analytical and measurement methods, which serve as an
essential technology to ensure public security via environmental assessment and integrity. The analytical technique
of future will fulfill requirements such as (1) assessment of environment and safety, (2) support for health and
medical treatment, and (3) accessibility of residents and citizens, and therefore will be designed on the basis of
conditions such as (a) Real-life, (b) Real-time, and (c) Real-opportunity. Obviously sophistication of precise-made
analytical instrument is not the only solution to satisfy these requirements. We believe that breakthrough in
analytical technology will be brought by development and application of chemical motifs capable of recognizing
materials and by establishing methodology for separation/preconcentration and detection/determination methods
for materials of environmental importance. Among such chemical motifs that we studied this year, three examples

will be described:

1. Highly efficient near-infrared-emitting lanthanide(III) complexes formed by heterogeneous self-assembly of Ag',
Ln™ and thiacalix[4]arene-p-tetrasulfonate in aqueous solution (Ln™ = Nd™ Yb™).

2. Bis(o-diiminobenzosemiquinonato)platinum(II) as a non-covalently formed molecular motif for anion recognition
via hydrogen bonding with its N-H proton and signaling with its near-infrared absorption.

3. Kinetic stability of Fe(III)-fulvic acid studied with capillary electrophoretic reactor.
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Figure 1. Heterogeneous self-assembly of Ag!, Ln", and TCAS leads to the supramolecular complexes with strong NIR-emission ability owing to the Og-cubic coordination environment.
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Figure 2. Response of NIR absorption of the
biradical complex, [Pt"(L'°%),]*, toward HSO,.
[[Pt"(L'S9),]%1=7.1 X 10° M, [(NBuy)HSO,]; = 0 ~
0.03 M in CH5CN.
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Figure 3. Electropherograms obtained with
a series of CER experiments (a-c) showing
gradual decrease in the peak height of
Fe(lll)-FA complex, and the dissociation
reaction profile (d)
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