This article was downloaded by: [University of California, San Diego]

On: 20 August 2012, At: 22:09

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 Liquid Crystals

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

New Photochromic 10”-Substituted
Spiro[Indoline-Naphthoxazines]

Karine Chamontin 2 , Vladimir Lokshn ® , Gilles Garros ® , Andre
Samat ® , Robert Guglielmetti ® & Roger Dubest "

% Laboratoire de Chimie et Matériaux Organiques, Modélisation-
ERS CNRS 158. Faculté des Sciences de Luminy, Case 901, 13288,
Marseille cedex, 9, FRANCE

® ITODYS, URA CNRS 34, Université de Paris VI, 75005, PARIS,
FRANCE

Version of record first published: 24 Sep 2006

To cite this article: Karine Chamontin, Vladimir Lokshn, Gilles Garros, Andre Samat, Robert
Guglielmetti & Roger Dubest (1997): New Photochromic 10’-Substituted Spiro[Indoline-
Naphthoxazines], Molecular Crystals and Liquid Crystals Science and Technology. Section A. Molecular
Crystals and Liquid Crystals, 298:1, 7-11

To link to this article: http://dx.doi.org/10.1080/10587259708036136

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



http://www.tandfonline.com/loi/gmcl19
http://dx.doi.org/10.1080/10587259708036136
http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [University of California, San Diego] at 22:09 20 August 2012

Mol. Cryst. Lig. Cryst.. 1997, Vol. 298, pp. 7-11 © 1997 OPA (Overseas Publishers Association)
Reprints available directly from the publisher Amsterdam B.V. Published in The Netherlands
Photocopying permitted by license only under license by Gordon and Breach Science Publishers

Printed in India

NEW PHOTOCHROMIC 10'-SUBSTITUTED
SPIRO[INDOLINE-NAPHTHOXAZINES]

KARINE CHAMONTIN, YLADIMIR LOKSHIN, GILLES GARROS,
ANDRE SAMAT, ROBERT GUGLIELMETT],

Laboratoire de Chimie et Matériaux Organiques, Modélisation-ERS CNRS
158 . Faculté des Sciences de Luminy, Case 901, 13288 Marseille cedex 9
-FRANCE

ROGER DUBEST
ITODYS, URA CNRS 34, Université de Paris VII, 75005 PARIS-FRANCE

Abstract New photochromic 10'-substituted spiro[indoline-naphthoxazines} were synthesized
and spectrokinetic parameters determined. Introduction of a substituent on the 10'-position
have no significant influence on maximum wavelength absorption but the fading rate
constant is highly increased. According to semi-empirical calculation, this behavior could
be due to steric hindrance occuring, on the open form, between the methyl group linked on
the indolinic nitrogen and the 10"-substituent.

INTRODUCTION

Spirooxazines, an important class of photochromic compounds, have been intensively
studied during this last decade due to their high photostability! for optical devices.

In order to modify the spectrokinetic parameters a lot of structural variations on
spirooxazine skeleton have been realized providing many patents and publications.2-4
Nevertheless no examples dealing with spirooxazines substituted on the 10'-position
(Scheme 1) have been described, although this position could influence photochromic
equilibrium by steric hindrance.

Scheme 1

Our aim was to synthesize some spirooxazines substituted by alkyl or aryl group
in 10"-position and to study their photochromic properties.
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SYNTHESIS

To reach our goal, it was necessary to synthesize different f-naphthols substituted in 8-
position and to prepare the corresponding O~nitroso or amino derivatives .

Some 8-substituted-2-naphthols are described in literature. 8-Methyl-2-naphthol 1
was synthesized5 in three steps using 7-methoxy-1-tetralone as precursor, 8-p-tolyl-2-
naphthol 2 was obtained by the same synthetic way. Ethers cleavage of 4-methyl-6-
methoxyquinoline6 and 2,4-diphenyl-6-methoxyquinoline7 yielded the corresponding
quinolinol 3 and 4. Condensation of Fischer's base with nitroso derivatives of 1,2, 3
and amino derivative of 4 gave the corresponding spiro[indoline-naphthoxazines] §, 6
and spiro[indoline-pyridobenzoxazines) 7, 8 (Scheme 2). Compounds were purified by
column chromatography, recristallization and characterized by 14, 13C NMR and

microanalysis.
Scheme 2
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NaNO,/ H* ; Dlazocc;uozlmg
for 1-3 for 4
\
o .
x R' \ X“"R
@g 1,5:X=CH,R=CH3, R'=H
2,6 : X =CH, R = p-tolyl, R H
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SPECTROKINETIC RESULTS

All compounds exhibit photochromic properties. The photochromic characteristics
(fading rate constant KA and absorption wavelength Amax of open form) were
determined by flash photolysis coupled to a fast spectrophotomctcr.8 Results are
summarized in Table 1.

TABLE I Spectrokinetic parameters of 10"-substituted spironaphthoxazines 3,
6 and spiropyridobenzoxazines 7,8 (compounds 9 and 10 are given as

reference ). Experimental conditions: ¢ = 2.5.10-3 mol.I'! in toluene at 25°C.

° Coumpound KA (s'1) |Amax (nm)
5 20 593
6 4.2 605
i 16 590
8 43 617
9 0.5{ 594
10 0.34 590
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RESULTS AND DISCUSSION

Compared to reference coupounds 9 and 10, results obtained for new spirooxazines 58
(Table 1), show that substitution on 10'-position by methyl or aryl group has no
significant influence on maximum absorption wavelengths.

On the other hand, introduction of these substituents leads to an important
destabilization of colored forms as indicated by a dramatic acceleration of fading rates : 40
to 50 times more for methyl and 10 times more for aryl derivatives. To explain this
behavior, certainly due to steric influence rather than electronic effects, we performed
molecular modelling through quantic semi-empirical calculation (PM3).9 Previous
theoretical and experimental results 10,11 have shown that among the different possible
isomers of photomerocyanines of spirofindoline-naphthoxazines], one is energetically
favored: the conformation of which being represented on Scheme 1. In this respect, we
verified that the introduction of a methyl or a phenyl group on the 10'-position did not
change the relative stability of the different isomers. Moreover the formation energy of
the most stable isomer is not highly modified (E¢om= 57.4 kcal and 51.6kcal respectively
for open forms of 9 and 5). In fact, we found that during the photochromic reaction
pathl2 the formation of the different isomers of the open form (after C-O breaking)
involves doubtless a twisted transoid intermediate (Figure 1). Now, on this
conformation, the methyl group linked to the nitrogen atom of indolinic ring and the 10'-
hydrogen atom are rather close. The introduction of a methy! group on the 10'-position
would hinder rotations Ieading to planar trans isomers and favour the ring closure, giving
rise to the initial spiro form, thus justifying the drastic increase of the fading rates.

FIGURE1
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