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

On: 19 February 2013, At: 14:26

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

Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/gmcl16

Hexagonal Columnar
Mesophase Dy, In Some

Transition Metal Complexes

A. M. Giroud-godquin # , M. M. Gauthier ® ¢, G.
Sigaud ® E Hardouin ® & M. F. Achard "

% Laboratories de Chimie, Départment de Recherche
Fondamentale, Centre d'Etudes Nucléaires de
Grenoble, 85 X, F-38041, Grenoble, Cedex, France

P Centre de Recherche Paul Pascal, Université
de Bordeaux |, Domaine Universitaire, F-33405,
Talence, Cedex, France

¢ Polymer Science Program, Department

of Chemistry, University of Lowell, Lowell,
Massachusetts, 01854

Version of record first published: 20 Apr 2011.

To cite this article: A. M. Giroud-godquin , M. M. Gauthier , G. Sigaud , F. Hardouin
& M. F. Achard (1986): Hexagonal Columnar Mesophase D, In Some Transition Metal
Complexes, Molecular Crystals and Liquid Crystals, 132:1-2, 35-44

To link to this article: http://dx.doi.org/10.1080/00268948608079526

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,



http://www.tandfonline.com/loi/gmcl16
http://dx.doi.org/10.1080/00268948608079526
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 14:26 19 February 2013

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.




Downloaded by [Tomsk State University of Control Systems and Radio] at 14:26 19 February 2013

Mol. Cryst. Lig. Cryst., 1986, Vol. 132, pp. 35-44
0026-8941/86/1322-0035/$15.00/0

© 1986 Gordon and Breach Science Publishers S.A.
Printed in the United States of America

Hexagonal Columnar Mesophase D,
In Some Transition Metal Complexes

A. M. GIROUD-GODQUIN, M. M. GAUTHIERY

Laboratoires de Chimie,; Département de Recherche Fondamentale, Centre
d’Etudes Nucléaires de Grenoble, 85 X, F-38041 Grenoble Cedex, France

and

G. SIGAUD, F. HARDOUIN and M. F. ACHARD

Centre de Recherche Paul Pascal, Université de Bordeaux |, Domaine
Universitaire, F-33405, Talence Cedex, France

(Received April 18, 1985; in final form July 17, 1985)

A series of octasubstituted copper(Il) complexes, including derivatives possessing two
types of side chains was prepared. Some of these complexes exhibit a thermotropic
D, mesophase as determined by miscibility with a reference compound. For the first
time, a columnar mesophase D,, is observed with an unsymmetrical product.

INTRODUCTION

Among the new class of hexagonal columnar mesophases discovered
some years ago,!*3 few compounds contain metals.*>%7 Some of us
have previously reported the synthesis and some physical properties
of two types®* of thermotropic transition metal complexes which form
a two dimensional hexagonal lattice of columns as determined by X-
Ray diffraction.

The bis (3,4-nonyloxybenzoyl)methanato copper(Il) (1 R = CsH,,)

tPermanent address: Polymer Science Program, Department of Chemistry, Uni-
versity of Lowell, Lowell, Massachusetts 01854.

tLaboratoire associé au CNRS n° 321.
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has been clearly identified by miscibility with the D, mesophase of
a well-known hexasubstituted triphenylene derivative.’

In this paper, we wish to report some new resuits for other com-
pounds of this series including derivatives exhibiting two different
types of side chains.

SYNTHESIS

The transition metal complexes were synthesized by addition of a
solution of transition metal chloride in ethanol to a solution of bis(3,4
alkoxybenzoyl) methane in the same solvent at a pH adjusted with
ammonia to 7-8.

The bis(3,4 alkoxybenzoyl) methanes were obtained by reacting
3,4-alkoxybenzoic acid methyl ester with 3,4-alkoxyacetophenone in
the presence of sodium hydride in anhydrous dimethoxy ethane. All
compounds and complexes were recrystallized from heptane and/or
isopropyl alcohol, and characterized by the usual analytical methods.

RESULTS

The bis (3,4 alkyloxy benzoyl) methanes were studied by Differential
Scanning Calorimetry (Perkin Elmer DSC-2C) and observed by po-
larizing microscopy. The transition temperatures and melting en-
thalpies are given in Table I.
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FIGURE 1 Octasubstituted transition metal complexes.
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TABLE 1

Melting points and melting enthalpies of bis(3,4-alkyloxybenzoyl) methanes

Substituents R Melting temperatures Melting enthalpies
3 4 °C calg™!
C;Hy, CH,s 81 24.5
CsHy CH, 81 26.4
C.H,, C,H,, 73.5 24.2
C;H, CuHy, 70 213
C,H;s C,H,, 74.5 18.4

The complexes were studied by the same way. The characterization
of the mesophases was deduced from miscibility with the reference
compound: bis(3,4-nonyloxy benzoyl methanato copper(Il) (R =
CyH,,1)® which is known to have a columnar mesophase D, in the
range of 102°C to 112°C.

The corresponding binary diagrams are shown in Figures 2 and 3.
The transition temperatures and molar enthalpies of symmetrical
compounds are given in Table II. The bis(3,4-heptyloxy benzoyl
methanato copper(Il) (R = C;H;s 2) exhibits only a monotropic D,,
mesophase whereas 3,4-nonyloxy (R = C4H,, 1) and undecyloxy (R
= C,;Hy; 3) contain the same but enantiotropic mesophases. The X-
ray analysis (Guinier camera) clearly agrees with the miscibility iden-
tification: in particular, the lack of Bragg spot or intense diffuse
scattering at wide angles confirms the liquid-like order inside each
column.

Changing the alkyloxy substituent on the central core from the 3,4
to the 3,5 positions results in the disappearance of the mesomorphic
properties (4 and 5). That probably comes from the steric interaction
between chains which might bend the central core.

In the complex, substitution of the copper metal atom by nickel
also destroys the liquid crystalline properties (6 table II).

The transition temperatures and molar enthalpies of the unsym-
metrical compounds are given in Table III. The most important result
of this study is that a slightly disymmetrical copper complex retains
the D, mesophase: the mesomorphic phase of (R = C;H,4, R’ =
C;,1H,; 9) is totally miscible with that of 1, taken as a reference (Figure
4).
To our knowledge, this is the first observation of a columnar meso-
phase Dy, in a compound consisting of a non-symmetrical surrounding
of paraffin chains. In fact, the addition of methylene groups around
the central core and the small disymmetry induce very smalil differ-
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FIGURE 2 Diagram of isomorphy between Cu complex 2 and the reference complex
1 (contact method). The dotted spindle corresponds to monotropic I-D,, transitions.
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FIGURE 3 Diagram of isomorphy between Cu complex 3 and the reference com-
pound 1. -

ences upon the thermodynamic and the structural parameters. In
particular, the distance between neighbouring columns is weakly in-
fluenced by the terminal methylene groups (Table IV) and is near
28-29 A for both types of compounds: symmetrical or unsymmetrical.

Unfortunately, a larger dissymmetry of the flexible chains in the
compounds of this series (7 and 8) results in loss of the mesogenic
character. - -
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FIGURE 4 Diagram of isomorphy between Cu complex 9 and the reference com-
pound 1. -
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TABLE IV

Parameter of the hexagonal lattice

Compound a
1 27.90 A
3 29.05 A
9 28.10 A
-]
‘—

FIGURE 5 Schematic representation of the hexagonal structure in the columnar
mesophase D,.
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