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

On: 23 February 2013, At: 08:18

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

Properties of Structurally
Stabilized Anil-Type Nematic
Liquid Crystals

I. Teucher , C. M. Paleos @ & M. M. Labes 2 °

# Department of Chemistry, Drexel University,
Philadelphia, Pennsylvania, 19104

b Department of Chemistry, Temple University,
Philadelphia, Pa., 19122
Version of record first published: 15 Sep 2010.

To cite this article: I. Teucher , C. M. Paleos & M. M. Labes (1970): Properties of
Structurally Stabilized Anil-Type Nematic Liquid Crystals, Molecular Crystals and
Liquid Crystals, 11:2, 187-189

To link to this article: http://dx.doi.org/10.1080/15421407008083511

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



http://www.tandfonline.com/loi/gmcl16
http://dx.doi.org/10.1080/15421407008083511
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 08:18 23 February 2013

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 08:18 23 February 2013

Molecular Crystals and Liquid Crystals. 1970. Vol. 11, pp. 187-189
Copyright © 1970 Gordon and Breach Science Publishers
Printed in Great Britain

Properties of Structurally Stabilized
Anil-Type Nematic Liquid Crystals

I. TEUCHER, C. M. PALEOCS and M. M. LABESt

Department of Chemistry
Drexel University
Philadelphia, Pennsylvania 19104

Received July 20, 1970

One of the major problems associated with the use of substituted
benzylideneaniline type liquid crystals is their relative instability to
cleavage or reaction of the anil linkage. Many workers have noted
the presence of ubiquitous impurities in these materials which influ-
ence the reproducibility of the phase transition temperatures and
their electro-optic properties, and it would be of obvious advantage
to enhance their stability in some way. A room temperature
nematic liquid crystal, N-(p-methoxybenzylidene)-p-n-butylaniline
(MBBA), has been recently synthesized,® and a large number of in-
vestigations of its phsyical properties have been undertaken.2-4 In
particular, ““ dynamic scattering ”’,® which has application in infor-
mation display devices, occurs in these materials, and the role of
impurities appears to be critical, albeit not well understood.®

We have prepared a group of o-hydroxy substituted anils in which
intramolecular hydrogen bonding stabilizes the anil linkage; these
are listed in Table 1. It has been reported™ that intramolecular proton
exchange between the oxygen and nitrogen in such structures is quite
rapid, and preliminary indications are that the stability to cleavage
of the anil linkage is considerably enhanced when the o-hydroxy
group is present. For example, dissolving tartaric acid in MBBA
leads to the rapid formation of p-n-butylanilinium tartrate at room
temperature; the o-hydroxy analog forms the analogous salt at a
much slower rate.

The preparation of the o-hydroxy analog of MBBA (OHMBBA) is
llustrative of the general technique utilized for these compounds.

T Present address: Departmont of Chemistry, Temple University, Phila-
delphia, Pa. 19122,
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TasLE 1 Melting Range of Several Anil-Type Nematic Liquid Crystals and
Their o-Hydroxy Substituted Analogs.

CH,0 — CH=N O R

(OH)
Compound Nematic range o-Hydroxy substituted
R equals °C nematic range °C
—CN 106-117 141-147
—phenyl 161-177 165-197
—CH=CH, 97-111 111-124
—n—CH, 21 — 41 heat 44 — 64.5 heat
' 41 — 11 cool 64.5 — <8 cool

(The vinyl compound, however, is prepared at room temperature in
the presence of an inhibitor.) Equimolar quantities of p-methoxy-o-
hydroxybenzaldehyde, prepared by the method of Zemplén et al.,®
and p-n-butylaniline (Aldrich Chem. Co.) were dissolved in absolute
ethanol, mixed and heated to boiling for 30 minutes. Upon cooling
to 0°, the crystalline solid forms. It can be easily recrystallized from
ethanol or hexane. Anal. Found 9%,C 76.36, % H 7.54, 9N 5.21.
Theor. 9,C 76.29, %,H 7.46, %N 4.94. OHMBBA upon cooling from
the isotropic phase, remains nematic to <8° in a capillary melting
tube or in a thick film between microscope slides. In a thin film such
as is used in dynamic scattering experiments, crystallization does
occur, however, near 26°. OHMBBA was tested for its dynamic
scattering properties by measuring the transmission,® as determined
by a thermopile reading, of a 24 u layer sandwiched between two tin-
oxide coated quartz plates. Fig. 1 shows the voltage-transmission
relationship as well as the calculated contrast ratio which attains a
value > 60. Although these results were determined at 37°, the
material manifests dynamic scattering down to 26° at which point it
crystallized. The liquid crystal film showed very homogeneous and
reproducible scattering characteristics as contrasted with the
behavior of MBBA which is much more difficult to purify and
decomposes slowly. OHMBBA has a room temperature resistivity
> 3 x 10! Qem indicative of its purity.

The stability and high contrast ratios obtained with this com-
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Figure 1. Contrast ratio and transmission (as determined by thermopile
voltage) vs applied voltage for a 24 p film of N-(p-methoxy-o-hydroxybenzyl-
idene)-p-n-butylaniline at 37°.

pound demonstrates the potential utility of such materials in display
devices. By proper doping or admixture, it is possible to obtain
room temperature performance.
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stration, under Grant No. NGR 39-004-015.

REFERENCES

. Kelker, H. and Scheurle, B., Angew. Chem., 81, 903 (1969).

. Jones, D., Creagh, L., and Lu, 8., Appl. Phys. Letters, 16, 61 (1970).

. Teaney, D. T. and Migliori, A., J. Appl. Phys., 41, 998 (1970).

. Litster, J. D. and Stinson, T. W., J. Appl. Phys., 41, 996 (1970).

. Heilmeier, G. H., Zanoni, L. A., and Barton, L. A., Proc. IEEE, 56, 1162
(1968).

. Heilmeier, G. H., Zanoni, L. A., and Barton, L. A., IEEE Trans. Electron
Devices, ED-17, 22 (1970).

7. Dudek, G. O. and Dudek, E. P., J. Amer. Chem. Soc., 88, 2407 (1966);

Chem. Comm., 464 (1965).

Zemplén, G., Farkas, L., and Sattler, T., Acta Chim. Hung., 22, 449 (1960).

Ot WO N

=]

8





