Available online at www.sciencedirect.com

SciVerse ScienceDirect

CHINESE
CHEMICAL
LETTERS

Chinese Chemical Letters 23 (2012) 177-180

www.elsevier.com/locate/cclet

Mesomorphic behaviour of new azomethine liquid crystals having
terminal bromo substituent

Sie Tiong Ha®*, Teck Leong Lee?, Siew Ling Lee®, Guan Yeow Yeap®©,
Yip Foo Win*®, Siew Teng Ong*

& Department of Chemical Science, Faculty of Science, Universiti Tunku Abdul Rahman, Jin Universiti, Bandar Barat, 31900 Kampar, Malaysia
® Ibnu Sina Institute for Fundamental Science Studies, Universiti Teknologi Malaysia, 81310 UTM Skudai, Malaysia
€ Liquid Crystal Research Laboratory, School of Chemical Sciences, Universiti Sains Malaysia, 11800 Minden, Malaysia

Received 25 August 2011
Available online 21 December 2011

Abstract

A homologous series of azomethine esters, 4-n-alkanoyloxybenzylidene-4'-bromoanilines possessing even number of carbon
atoms at the terminal alkanoyloxy chain (C,_H,,_;COO-, n =8, 10, 12, 14, 16, 18) was synthesized and characterized. Whilst n-
octanoyloxy to n-dodecanoyloxy derivatives exhibited enantiotropic smectic A and smectic B phases, n-tetradecanoyloxy to n-
octadecanoyloxy derivatives possessed enantiotropic smectic A and monotropic smectic B properties. n-Decanoyloxy derivatives
demonstrated the optimum exhibition for both smectic A and smectic B phases. It was found that the length of terminal alkanoyloxy
chain has an influence on mesomorphic properties.
© 2011 Sie Tiong Ha. Published by Elsevier B.V. on behalf of Chinese Chemical Society. All rights reserved.
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Mesomorphic materials, either low molar mass or polymeric in nature, having an azo group in the mesogenic core,
are often studied owing to their interesting oxygen-enriching ability, enhanced air-separation performance and optical
properties, which enable applications in, for example, optical switching, holography and optical storage devices [1].
Dyes containing azo group are also being used in liquid crystal display (LCD) devices for the guest—host interaction
[2].

Low-mass molecules compounds containing as simple as two unsaturated (aromatic) rings with one or multiple
terminal substituents are capable of exhibiting mesomorphic properties [3]. Some studies showed that the influence of
a terminal alkyl chain upon the liquid crystalline properties [4] and the possibility of enhancing the rigidity of core
system of azo compounds through metal complexes formation [5,6] have been claimed as two of the favourable
pathways to improve mesogenic properties.

In our previous studies, the results revealed that azomethine and ester are useful linking units for generating
mesomorphism in two and three aromatic rings compounds. The presence of different polarity of terminal substituents
has been well reported that will either promote or suppress the mesomorphic properties [7—11].
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where n= 8, 10, 12, 14, 16, 18

Scheme 1. Synthetic route of nABBA. (i) CH30H, reflux, 3 h (ii) C,,_;H,,_;COOH, DCC, DMAP, THF, r.t., 6 h.

In order to accomplish the research on mesomorphic properties of two aromatic rings Schiff base ester, we reported
another homologous series of liquid crystal, 4-n-alkanoyloxybenzylidene-4'-bromoanilines (nABBA) and its
synthetic route is shown in Scheme 1. 4-Bromoaniline was condensed with 4-hydroxybenzaldehyde upon refluxing in
methanol for an hour [12]. Then, the Schiff base intermediate was subjected to Steglich esterification with fatty acids
in the presence of DCC and DMAP [13]. All the crude products were purified by repeated recrystallization using
ethanol and hexane until constant melting points were obtained. Molecular structure of nABBA was confirmed by
elemental analysis and spectroscopic techniques including FT-IR, 'H and '*C NMR and EI-MS [14].

The mesophase textures of the products were examined under a polarizing optical microscope equipped with a
Linkam hotstage and temperature regulator. Phase identification was made by comparing the observed textures with
those reported in the literature [15,16]. Transition temperatures and enthalpy changes were determined using a
differential scanning calorimeter. The results are summarized in Table 1.

All synthesized compounds showed liquid crystal characteristics based on the endotherms appeared in the DSC
thermograms (Fig. 1) which can be attributed to the crystal-mesophase and mesophase-isotropic transitions.

Based on DSC data, n-octanoyloxy to n-dodecanoyloxy derivatives exhibited enantiotropic smectic A and smectic
B phases whilst n-tetradecanoyloxy to n-octadecanoyloxy derivatives displayed enantiotropic smectic A and
monotropic B phases. For enantiotropic compounds, similar mesophases were observed during heating and cooling
cycles. Upon cooling of 8ABBA from isotropic liquid, homogenous focal-conic texture of smectic A phase (Fig. 2a)
was first observed followed by temporary transition bars which indicate transition phase from smectic A to smectic B
phase (Fig. 2b).

A plot of phase transition temperatures against number of carbon atoms (n) in alkanoyloxy chain during cooling
scan is shown in Fig. 2c. Based on the plot, it can be deduced that length of terminal alkanoyloxy chain influenced the

Table 1
Phase transition temperatures and enthalpy changes of nABBA upon heating and cooling.
Compound Phase transition temperature, °C (enthalpy change, kJ mol ")
S8ABBA Cr 89.62 (25.09) SmB 94.40 (2.27) SmA 110.55 (6.39) I (heating)
1106.78 (6.53) SmA 91.03 (3.02) SmB 46.16 (10.64) Cr (cooling)
10ABBA Cr 86.70 (26.28) SmB 96.17 (2.78) SmA 113.55 (8.16) I (heating)
1 108.44 (8.65) SmA 92.33 (3.27) SmB 40.48 (28.73) Cr (cooling)
12ABBA Cr 90.95 (31.54) SmB 96.50 (3.09) SmA 115.08 (8.16) I (heating)
1108.82 (7.46) SmA 90.83 (3.20) SmB 53.47 (31.75) Cr (cooling)
14ABBA Cr 91.26 (41.08) SmA 110.55 (8.08) I (heating)
1105.72 (8.00) SmA 84.83 (3.25) SmB 54.15 (36.98) Cr (cooling)
16ABBA Cr 94.35 (53.70) SmA 107.13 (9.27) I (heating)
1102.16 (10.45) SmA 84.13 (3.79) SmB 70.74 (50.79) Cr (cooling)
18ABBA Cr 97.11 (73.88) SmA 105.50 (11.44) I (heating)

1102.39 (11.93) SmA 83.92 (4.52) SmB 74.26 (69.16) Cr (cooling)

Note: Cr = crystal; SmB = smectic B; SmA = smectic A; I = isotropic.
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Fig. 1. DSC thermogram of 12ABBA.
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mesomorphic properties. With the increasing length of terminal chain, the phase changed from enantiotropic to
monotropic smectic B phase. From the graph, it is apparent that mesophase range increased from n-octanoyloxy to n-
decanoyloxy members. This is because the increase of length of terminal alkanoyloxy chain led to the enhancement of
the smectic properties. However, the mesophase range of n-dodecanoyloxy till n-octadecanoyloxy decreased due to
the dilution of mesogenic core [17,18]. Amongst all, n-decanoyloxy derivatives demonstrated the optimum exhibition
(largest mesophase range) for both smectic A and smectic B phase.
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Fig. 2. Liquid crystals textures of SABBA upon cooling. Homogenous focal-conic textures of smectic A phase (a) and temporary transition bars (b)
when changing from smectic A to smectic B phase. (c) Plot of phase transition temperatures against number of carbon atoms (n) in alkanoyloxy chain

during cooling scan.
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