This article was downloaded by: [Tomsk State University of Control Systems and
Radio]

On: 18 February 2013, At: 13:23

Publisher: Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH, UK

Molecular Crystals and Liquid
Crystals Science and Technology.
Section A. Molecular Crystals and
e Liquid Crystals

Publication details, including instructions for authors and
subscription information:
http://www.tandfonline.com/loi/gmcl19

A New Type of Photochromic
Spirodihydroindolizines and Their
Ability of Cation Binding

H. Dirr 2 & C. Kranz 2

# Universitat des Saarlandes, FB 11.2 Organische Chemie,
66041, Saarbriicken, Germany
Version of record first published: 24 Sep 2006.

To cite this article: H. Durr & C. Kranz (1994): A New Type of Photochromic
Spirodihydroindolizines and Their Ability of Cation Binding, Molecular Crystals and Liquid
Crystals Science and Technology. Section A. Molecular Crystals and Liquid Crystals, 246:1,
135-138

To link to this article: http://dx.doi.org/10.1080/10587259408037800

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.tandfonline.com/page/terms-and-
conditions

This article may be used for research, teaching, and private study purposes. Any
substantial or systematic reproduction, redistribution, reselling, loan, sub-licensing,
systematic supply, or distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any
representation that the contents will be complete or accurate or up to date. The
accuracy of any instructions, formulae, and drug doses should be independently
verified with primary sources. The publisher shall not be liable for any loss, actions,
claims, proceedings, demand, or costs or damages whatsoever or howsoever



http://www.tandfonline.com/loi/gmcl19
http://dx.doi.org/10.1080/10587259408037800
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [Tomsk State University of Control Systems and Radio] at 13:23 18 February 2013

caused arising directly or indirectly in connection with or arising out of the use of
this material.




Downloaded by [Tomsk State University of Control Systems and Radio] at 13:23 18 February 2013

Mol. Cryst. Lig. Cryst. 1994, Vol. 246, pp. 135-138
Reprints available directly from the publisher
Photocopying permitted by license only

© 1994 Gordon and Breach Science Publishers S.A.
Printed in the United States of America

A NEW TYPE OF PHOTOCHROMIC SPIRODIHYDROINDOLIZINES AND
THEIR ABILITY OF CATION BINDING

H. DURR* AND C. KRANZ
Universitdt des Saarlandes, FB 11.2 Organische Chemie,
66041 Saarbriicken, Germany

Abstract The photophysical properties of photochromic spirodihydro-
indolizines ( DHI ) with podand structures can be tuned by selective
cation binding. Complexation of alkaline earth metal ions by the DHI
provokes changes in the electronic states of the host molecules, which
is evident in changes in the absorption spectra. Thus binding constants
could be determined by uv spectroscopy. Two methods have been used
to evaluate the titration data: The double-reciprocal Benesi- Hildebrand
plot and the direct fit of the observation equation by nonlinear least-
squares analysis.

INTRODUCTION

Photochromism has received great interest in the last years and a recent
review gives a good survey on the field!. We have used a new approach in our
photochromic dihydroindolizines (DHI) to achieve fine tuning of physical
properties 2. Using the concept of podand or coronand structures supramolecular
aggregates become possible. In this paper we present a new type of
dihydroindolizine, able to selectively bind alkaline earth metal ions. The
changes in the uv/visible spectra will be discussed as well as the determination

of the binding constants using the uv titration method.

UV-SPECTRA

In order to provide DHI with sides for strong cation binding la and 1b have
been synthesized by addition of the quinolines 3a and 3b to the spirocyclo-
propene 4 ( Scheme 1 ). Their synthesis will be reported elsewhere.

Addition of 0.lm solutions of Ba(SCN), 2H,0 and SrCl,"6H,O in methanol
to 107*m solutions of {a and b causes bathochromic shifts of the absorption

maxima from 6 to 18nm ( Figure 1), whereas addition of alkaline and alkaline

earth metal ions to 3b show a maximum shift of 2nm3.
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SCHEME 1 " Synthesis of DHI 1a and 1b.
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FIGURE 1 Absorption spectra of 107*m methanolic solution of b
saltfree and after addition of 0.lm Sr2* and Ba2*.

The effect of other alkaline and alkaline earth metal ions is rather weak
(Figure 2).
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FIGURE 2 Changes in the absorption maxima of la and 1b by
addition of alkaline and alkaline earth metal ions
( CLigd : [IM™*1 = 1 : 1000 ).
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UV-TITRATION

The shifts in the uv-spectra of la and 1b by addition of Sr2* and Ba2* can be
used to determine the binding constant Ks with Ks = [DHI-M2*1/[DHII'{M2*1.
The concentration ranges of DHI and cation have been chosen based on a
preliminary estimate of the binding constant in order to cover a complexation
degree of 20-80% during titration. The changes in the absorption spectra of 1b
by addition of Ba®* can be seen in Figure 3. Successive addition of Ba2* leads
to a bathochromic shift of 14nm. The difference spectra Ao-A with
Ao = absorption spectra of the free ligand and A absorption spectra after

2+

addition of different amounts of Ba** show the effect more clearly ( Figure 3).
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FIGURE 3 a) UV-Titration of 1b and Ba?" b) Ao-A of ib.

The binding constants were evaluated at different wavelengths by least-squares
analysis of the double reciprocal Benesi-Hildebrand? plot and by the better

nonlinear least-squares regression> (Figure 4). All data are listed in Table I.
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FIGURE 4 a) Linear least-squares analysis and b) Nonlinear least-

squares analysis of the uv-titration of fb with Ba2*.
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TABLE 1 Log Ks of la and 1b with Sr?* and Ba?*
Sr2* Ba2*
1a Benesi-Hildebrand 1.0030.10 0.9030.10
la Nonlinear curve fitting 0.78+0.08 1.0030.05
b Benesi-Hildebrand 1.5730.06 1.7570.02
ib Nonlinear curve fitting 1.5130.03 1.7730.02
DISCUSSION

The complexation behavior of 1a and 1b with Sr2* and Ba2* can be followed by
absorption changes in the uv spectra. Evaluation of the titration data by least-~
squares analysis are in good agreement with evaluation by nonlinear least-
squares regression. The complex stabilities of 1b are 3 to 5 times higher than
complex stabilities of 1a due to the increased number of binding sites of 1b.
Solely 1b shows selectivity for Ba?*. In comparison with complex stability of
3b with alkaline and alkaline earth metal ions? the stability constants of la
and 1b are rather weak. Reasons could be the reduced flexibility of the
podand in the DHI and the loss of one nitrogen atom for binding in the

second quinoline unit of 1a and 1b.

CONCLUSIONS

It has been shown that metal ions even though complex stability is weak,

influence the absorption spectra of 1a and fb.
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