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

On: 23 February 2013, At: 03:29

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

A Pure Disc-Like Molecule with

Cholesteric Properties
J. Malthete ®, C. Destrade  ? , Nguyen Huu Tinh

& J. Jacques *

= - ? Laboratoire de Chimie des Interactions
Moléculaires COLLEGE DE FRANCE, 75235, PARIS,
Cedex, FRANCE

P Centre de Recherche Paul Pascal, Domaine
Universitaire, 33405, TALENCE, Cedex, FRANCE
Version of record first published: 20 Apr 2011.

b a

To cite this article: J. Malthete , C. Destrade , Nguyen Huu Tinh & J. Jacques (1981):
A Pure Disc-Like Molecule with Cholesteric Properties, Molecular Crystals and Liquid
Crystals, 64:7-8, 233-238

To link to this article: http://dx.doi.org/10.1080/01406568108080170

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



http://www.tandfonline.com/loi/gmcl16
http://dx.doi.org/10.1080/01406568108080170
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 03:29 23 February 2013

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 03:29 23 February 2013

Mol. Cryst. Lig. Cryst. Vol. 64 (Letters), pp. 233-238
0140-6566/81/6407-0233$06.50/0

©1981, Gordon and Breach, Science Publishers, Inc.
Printed in the United States of America

A PURE DISC-LIKE MOLECULE WITH CHOLESTERIC PROPERTIES

(x)

J. MALTHETE, C. DESTRADE » NGUYEN HUU TINH(x) and

J. JACQUES

Laboratoire de Chimie des Interactions Molé&culaires

COLLEGE DE FRANCE, 75235 PARIS Cedex FRANCE
(x)Centre de Recherche Paul Pascal, Domaine Universi-
taire, 33405 TALENCE Cedex FRANCE

(Submitted for Publication January, 1981)

Abstract

A cholesterogen;c disc-like derivative of triphenylene
is described. The N phase exhibits oily streaks from
192.5 to 246.5°C. Tgatris the first evidence of a choleste-
ric phase in a pure disc-like molecule.

Introduction 1

Recently, we have shown that an optically active disc-
like molecule,when dissolved in the N_ nematic phase
(N, : a nematic phase built up with disc-like molecule”™) of
2,9,6,7,10,1l—hexa(4—n—hepty10xy)benzoyloxytriphenylene,
induced a torsion. This result suggested us to build up a
pure chiral disc-like molecule with such a cholesteric
behaviour.

We describe in the present letter the first example of
a pure disc-like compound which exhibits "cholesteric"
properties : (+)-2,3,6,7,10,11-hexa-[S-(4-methyl)~4-n-
hexyloxybenzoyloxy] triphenylene 1 displays a twisted

N_. (or N*) phase in the range of 192.5°C (K+N§) to
286.5°C WET) .
Experimental

This compound ] was prepared by reaction of the
S~(+)~(4-methyl)-4-n~hexyloxybenzoyl chloride 2 with
2,3,6,7,10,11~hexahydroxytriphenylene in anhydrous pyri-
dine and was purified by thin layer chromatography on
silicagel (using 40% acetone/hexane mixture as an elyant)
and recrystallized from ethanol/diethylether mixture~.
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The acid chloride 2 was prepared from S-(-)-2-methyl-
butanol, the p-toluenesulfonate of which was condensed
with sodium diethyl malonate to give S-(+)-4-methylhexa-
noic acid ﬁ,‘g was reduced (LiAlH, in boiling THF) and
the resulting alcohol was condensed, via its p-toluene-
sulfonate, with the di-sodium salt of 4-hydroxybenzoic
acid in DMF (2 h, reflux). Saponification afforded
S—(+)-(4-methyl) -4-n-hexyloxybenzoic acid 3, which was
purified by crystallization from aqueous ethanol :

K 116 s* 126 1; 01255 : +9.0° (cvl, CHCl,). The reaction
of 3 with thiony{ chloride afforded 27

Transition temperatures of ]| were determined by calo-
rimetry using a DSC2 (Perkin Elmer). The textures were
observed with a polarising microscope equipped with a
heating and cooling stage (Mettler FP5).
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C2H5‘(§"(CH2)2COOH
CHs

2
= OH é 4

Results

This compound ] is mesogenic. The cholesteric range
is K 192.5 NX 246.5 I. Microscopic observations of optical
textures of %his fluid phase shown oily streaks (Fig. 1)
similar to those observed from a 50/50 mixture in weight
of C_OHBT(%) and (+)—%,3,6,7,10,11-hexa—[S—(3—methy1)~nona-
noyloxy] triphenylene .

This NX phase is entirely miscible with the N_ nema-
tic one of tge C.OHBT derivative (Fig. 2). In this contact,
one can see the 0ily streaks of ] overgrow the ND nematic
phase of C_OHBT.

Let us point out that the existence of cholesteric
properties seems to be very dependent to the structure of
the chiral chain attached to the benzoic acid. We have
observed that optically active compounds l,with R = S~(+)
n-CH, ,-CH(CH,) (CH,) ,0{(Q) - CO- and S-(+) n~C, HsCH(CH,)~
CH,-0 CO= exhilbit respectively only a rectangulat
co%umnar phase Dyg, and none mesomorphic propertie. This
behaviour recalls the hard dependence of the classical
nematic stability toward the ramifications3.

(*)C OHBT is 2,3,6,7,10,11-hexa{4-n-heptyloxy)benzoyloxy-

triphenylene.
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Fig. 1 : Optical texture observed from deriva-
tive 1 at 190°C : oily streaks.
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Fig. 2 : Isobaric phase diagram between
C6OHBT and ’L
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