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Figure 1. Ion selective electrode Figure 2. Ion selectivity measurement system

Table 1. Yields of alkylation products 2R.

T IV FIALH A LS
CH,l 2Me 16%
C,Hsl 2Et 58%
1-C4Hgl 2Bu(p.c.) 76%
1-C4Hgl 2Bu(cone) 4%
CH,CH,OCH,CH,Br  2E(OEi(p.c) 12%
BrCH,COOEt 2Es(p.c.) 29%

2Es(cone) 2%
CICH,CONE, 2Am(p.c.) 20%

2 Am(cone) 23%
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Figure 4. Ion selectivities of 2Me (O), 2Et (@),
2Bu(p.c.) (0OJ), 2Bu(cone) (M) and 2EtOE!(p.c.)
() for alkali metal ions.
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Figure 3. Nemst slope of the ion selective elecirode
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Figure 5. Ion selectivities of 2Me ©), 2Et (@),
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(A) for alkaline earth metal ions.
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Syntheses of new ionophors for ion selective electrodes

Koji Araki, Youichi Shimizu, Satoko Takase
Kyushu Institute of Technology, Faculty of Engineering

Summary

In the qualitative analysis of the alkali metal ion, the electrochemical measurement
method with an ion sensor is the most pbwerful procedure in the view of generality, handiness,
and practical use. This measures the concentration of the ion on the basis of the electrochemical
potential difference generated on the polymer film such as polyvinyl chloride containing
ionophor. Therefore, the development of the selective ion sensor is dependent on how to
synthesize selective ionophors. To distinguish alkali metal ions of which chemical properties
were analogous each other, the concept of "hole-size selectivity" that the size of a metal ion was
recognized by the hole size of an ionophor was taken. A number of macrocyclic ionophors like
as crown ethers were designed and synthesized. Especially, recognition of Na® and K which
have high natural abundance has been focused. In the macrocycles having a relatively large
cavity, however, the "hole-size selectivity" does not reflect improving the ion selectivity due to
the flexibility of their skeleton. It is reported that some ionophoric calix[4]arenes with the cavity
size smaller than that of Na shows excellent Nat/K* selectivity. This is a result of making the
structuré rigid by partially introduction of calixarene structure info a crown ether macrocycles as
an ionophor and of the design of the cavity size to be smaller than that of Na*. This attempts us
to design K selective ionophors having larger cavity size than Kt with homooxacalix[3]arene
of which derivatives are known to be ionophors preferring K as a starting material.

Several ions selective electrodes were prepared from synthesized homooxacalix[3]arene -
derivative and their ion selectivities were estimated. All electrodes showed Nemst response in

1510 M of metal concentration. The electrodes containing cone isomer of

the range of 10°
homooxacalix[3]arene showed Nat selectivity among alkali metal cations, whereas these
containing partial cone isomer showed K selectivity. These selectivities are different from the
tendency observed in solution. The selectivities are affected by the property of functional

groups rather than the cavity size.
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