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Lanthanide ions detection by hydrolysis of Pd(II)-NADH coordination polymer ('Graduate
School of Science and Engineering, Saitama University) O Eran Takada,! Yuiko Tasaki-
Handa,' Shingo Saito'

Lanthanides (Ln) have very similar chemical reactivity due to their similar chemical properties
because the 4f-orbital electrons are shielded by the outer-shell electrons. Therefore, it is
difficult to distinguish different lanthanide ions (Ln**) in a solution. However, “catalytic
hydrolysis of phosphoester” specifically occurs in the presence of Ln**, and, in addition, the
activity depends on the kind of Ln**. It would enable us to design a new Ln*"-sensing system,
if phosphoester hydrolysis catalyzed Ln** triggers a signal emission. In this study, a new
coordination polymer (CP) comprising Pd** and nicotinamide adenine dinucleotides (NADH),
Pd(II)-NADH CP, was synthesized for a signal release system from the solid phase to the liquid
phase, and the hydrolysis of the Pd(II)"NADH CP catalyzed by Ln*" was evaluated. The
concentration of hydrolysis products in the presence of Lu** (0.4 mM) at pH 6.4, measured by
HPLC, was 0.93 mM in total. This was significantly larger than those in the absence of Lu*",
indicating that Lu’** facilitates the hydrolysis of NADH that comprises the CP. Catalytic
reaction requires three coordination sites of Lu®". The residue sites are unfavorably cause an
adsorption of Ln*" on the CP through coordination bonds with NADH, which results in a
decrease in the catalytically active Lu’** in the solution. Therefore, iminodiacetic acid (IDA)
was added to the solution to fill the residue sites of Lu**. HPLC analysis of hydrolysis products
revealed that the hydrolysis reaction was further facilitated by addition of IDA (1 mM). This
indicates that IDA contributed to maintain the catalytic activity of Lu®" in the solution. We
believe that Ln**-facilitated hydrolysis of Pd(II)>NADH CP will be utilized to design a new
Ln** sensing system.
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