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Summary: A new set of chromoionophores having indoaniline and calix[4]arene
segments have been prepared, the ethylacetate derivative of which shows a high

selectivity for Nat. Sodium ion binding induces a bathochromic shift in the absorption
spectrum of this chromoionophore leading to the suggestion that this class of com-

pounds could have potential use as an optical scnsor for Nat detection.

Recently, particular emphasis has been devoted to develaping spectrophotometric
methods for Nat and Kt deleciion that are ready adoptable to clinical analysis. Thus,
synthetic chromoionophores which show alkali - cations induced color change could be
of greal value,! The indoaniline chromophore system might be one of important
candidatcs because the optical property can be perturbed significantly by chemical
stimuli. To date, a set of crown ether-derived indoanilines have been synthesized.?
Although this system shows cations induced color change, no high cation selectivity
was ohserved. To obtain compounds which wounld show better selectivity, we designed
a new type of indoaniline-derived dyes containing calix{4]arene 1.

Condensing calix[4]arene? with 4-diethylamino-2-methylaniline hydrochloride
under alkaline conditions in the presence of K3Fe(CN)g at room temperature afforded
the mono-substituted product, 23-(4'-diethylamino-2'-methylphcnylimino)}-26,27,28-
trihydroxypentacyclo[19.3.1.13.719.13 {15.190ctucosa-1(24),3,5,7(28),9,11,13(27),15,
17,19(26),21-undecaen-25-one, la? in 74% yield, followed by ethoxycarbonyl-
methylation to give the ethylacetate derivative 1b3 in 40% vield. The molecules 1a
and 1b absorb visible light at 661 nm (emax 45,000) and 574 nm (emax 13,000} in n-
butyl acetate, respectively. The absorption property of la appears influenced by an
intramolecular hydrogen bonding interaction. Here, we thonght that a metal ion, which
is encapsulated in the cavity constructed with -OCH2COO0- groups for 1b, could cause
some change in the absorprion maximum. In fact, addition of NuSCN (30 equiv.) to 1b
in 99% ErOH sclution caused a bathochromic shift of 42 nm with an increase in
absorption intensity compared to 1b (Figure 1). Use of the continuous variation
method® indicated the formation of a 1:1 Nat - 1b complex. However, the addition of
Lil- 2H20, KSCN, Rbl, and CsSCN caused minor or no changes in the ahsorption
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Figure 1. Influence of added alkali metal
ions on thg absorption specira of 1b in . - . Lo
99% EtOH; [metal salt/[1h} = 30, [1b] = 200 600 800 an0

5.0 x 10-3 mol dm-3. Wavelength/nm

spectrum, From these tesults, 1b exhibits a high selectivity for Nat. It has heen well-
known that the tetraester-derived calix{4larene forms an encapsulated complex with
Nat jon.” Here, the tather specific Nat ion induced bathochromic shift observed for 1b
could be explained on the basis of the weli-taitored electrostatic interactions existing
between Nat cation surrounded by -OCH2COO- groups and the indoaniline carbonyl
oxygen segment. The excited state of the chromaphore might be more stabilized by the
cation than the grand state.

In conclusion, this study demonstrates that Ib could bohave as a new type of chro-
mogenic host molecule and have potential applications as a sensor fer Nat detection.

Y. K, acknowledges Prof. Jonathan L. Sessler of the University of Texas for helpful
discussions.
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