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SYNTHETIC MACROCYCLIC LIGANDS. IVJ) LITHIUM ION-CHARACTERISTIC
COLORATION OF A "CROWNED" DINITROPHENYLAZOPHENOL

Takahiro KANEDA, Kouichi SUGIHARA, Hiroshi KAMIYA, and Soichi MISUMI*
The Institute of Scientific and Industrial Research, Osaka University
Suita, Osaka 565, Japan

Summary: A "crowned" dinitrophenylazophenol shows a characteristic col-
oration only with 1ithium ion of alkali metal jons, as if an indicator.

Recently we have reported the synthesis of "crowned" quinone-hydroquinone
redox system 1n.]) The 2,4-dinitrophenylhydrazones of 1n, which were determined
2) by NMR
study, are of interest for the following reasons: 1) cation selectivity by cyclic

t0 exist only in another tautomer "crowned" dinitrophenylazophenols 2n

polyethers with different size of cavity, 2) effect of azophenolate anion on the
stability of resulting metal complexes, and 3) cation-dependent co]oration.3)
We now report on a characteristic coloration of 2] (2n, n=1) with 1ithium salts

of various alkali metal salts.
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A number of preliminary examinations showed the coloration of 21 and a

2) with various salts to be very sensitive to

reference, non-crowned azophenol 3
the experimental conditions. The lithium-characteristic coloration was observed
as follows. Thus, when crystalline Tithium chloride or perchlorate was added to
a yellow solution of 2] in chloroform in the presence of pyridine, dramatic
color change to purple-red took place rapidly, as shown in the figure. On the
other hand, the addition of other alkali metal salts showed no color change.
Non-crowned azophenol 3 was jonically inactive with all! alkali metal salts under

the same conditions.
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Figure Electronic spectra of 2,-metal salt-
pyridine systems (1:]306:800) in CHC13.

Since the phenol group of 2] shows no dissociation in chloroform-pyridine,
the formation of colored lithium phenolate indicates that the dissociation of
phenol 2] complexed with salts is assisted by coordination of the complexed
metal cation. In other words, the observed Tithium ion-characteristic coloration
is strongly dependent on various factors, e.g., cavity of crown ether unit,
acidity of azophenol, basicity of added amine, and polarity of solvent.

A series of alkaline earth metal salts were also examined and gave fairly
complicated data. We will report this result elsewhere.
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