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Figure 1. Absorption spectra for organic phase after extraction of alkali metal picrates.
Organic phase: 2 X 10 M in 1,2-dichloromethane. Aqueous phase: | X 10" M alkali
metal hydroxide and | X 10+ M picric acid. Extracted for 20 min under dark conditions.
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Figure 2. Photoresponse of membrane potential for crowned spirobenzopyran 2 (left) and
uncrowned derivative 3 (right)
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Figure 2. Cation-binding switching of crowned Malachite Green leuconitrile 4 by alternating
UV-light irradiation and heating.
Photoirradiation started at each point of [J and then finished at the point of O, and vice
versa for heating in the dark. A MeOH/H20(95/5) solution (20 ml) containing equimolar 4
and NaClO4 (1 X 10+ M) was placed in a measurement cell equipped with a quartz window

for UV-light irradiation. E.m.f. measurements were made at 23 °C, using a Na* electrode.

Conductivity / 1079Sem™
:b Ut
i [e]

B
2

w
Ul

50 100 150 200 250
Time / min

(@]

Figure 6. Photoinduced ionic-conductivity changes for composite films containing crowned
Malachite Green Leuconitrile 4.

UV-light irradiation started at each point of O and then finished at the point of [, and vice
versa for heating at 50°C.
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Photochemical Control of Ionic Conduction and Sensing for Lithium Ion
by Cation-Complexing Photochromic Compounds

Keiichi Kimura
Chemical Process Engineering, Faculty of Engineering, Osaka University

Photochromic compounds are useful tools for photochemical control of physical properties.
We have incorporated crown ether moieties to photochromic compounds, aiming at
photochemical control of cation-complexing ability of the crown ether moiety. Photochromic
crown ethers we designed, such crowned spirobenzopyrans 1 and crowned Malachite Green
2, were found to modify their cation-complexing efficiently by their photoisomerization on the
basis of the molecular control. The photochromic crown ethers were successfully applied to
lithium-ion extraction spectrophotometry, a photoresponsive membrane potential system, and
a photoresponsive ion-conducling sysiem.

1) Crowned spirobenzopyran 1(R=CH3) are a promising reagent for lithium ion extraction
spectrophotometry.  The photochromic crown ether can undergo isomerization to its
merocyanine form by the cation complexation of its crown ether moiety even under dark
condition.  Extraction of lithium ion from an aqueous solution with a dichloromethane
solution of 1(R=CH23) caused remarkable absorption-spectral changes based on the cation-
complexation-induced isomerization to its merocyanine form. The absorbance for the
merocyanine isomer depended considerably on the lithium ion concentration of the aqueous
phase.  Photoisomerization of 1(R=CH3) enhanced the sensitivity for the extraction
spectrophotomery.

2) Membranes containing lipophilic crowned spirobenzopyran 1(R=CisH37) exhibited an
intriguing potential photoresponse which resembles the active potentials in biological cell
membranes. The phenomenon was explained by the fast proton response and subsequent
cation response.

3) Crowned Malachite Green Leuconitrile 2 can undergo photochemical control of cation-
complexing ability, based on intramolecular electrostatic repulsion between a metal cation
complexed by its crown ether moiety and a triphenylmethyl(or quinoid) cation formed by its
photoionization. The mechanism was verified by potentiometry under dark and
photoirradiated conditions. The phenomenon was applied successfully to photoresponsive

ion-conducting systems.
CH3 _ CH —
3, M3 [o O’X

I o ©
Yoy, 3

2
o ey a Sy
CN

1 (R=CH3,C1gH37) 2

—191—



	9411-J
	9411-W
	01
	02
	03
	04
	05
	06
	07
	08
	09
	10
	11




