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Synthesis of a new family of various Schiff based mesogens, viz. N-(p-n-alkylbenzylidene)-p-n-
alkyl anilines (n.m′s) is carried out and for characterization thermal microscopy (TM) and differential
scanning calorimetry (DSC) are used. The results of these systematic studies are presented in com-
pounds with n = 1,2,4,5 and m = 10,12,14,16. These n.m compounds are found to exhibit nematic
or/and smectic phases. The results are compared with the available data on the well studied Schiff
based compounds N-(p-n-alkoxybenzylidene)-p-n-alkyl anilines (nO.m′s).
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1. Introduction

The Schiff based benzylidene aniline compounds
(nO.m′s) exhibit various liquid crystalline phase vari-
ants [1 – 3]. Systematic studies on these compounds
have revealed that the placement and/or removal of
oxygen on either side of the rigid core plays a decisive
role in the determination of the liquid crystalline phase
variants they exhibit. Further, it was observed that in
some cases the liquid crystalline nature is quenched
altogether (or has been pushed below room tempera-
ture), depending on the position of the oxygen atom in
the molecule. The system chosen for the present study
includes N-(p-n-alkylbenzylidene)-p-n-alkyl anilines
(n.m′s), as they present a quite interesting case, inter-
esting due to their low clearing temperatures and meso-
genic abundance at room temperature. The results are
discussed in the wake of available data [2, 4 – 7] on N-
(p-n-alkoxybenzylidene)-p-n-alkyl anilines (nO.m ′s).

2. Experimental

2.1. Synthesis

The compounds of N-(p-n-alkylbenzylidene)-p-n-
alkyl anilines are prepared by the condensation of the
corresponding p-n-alkylbenzaldehyde (0.1 mol) and
p-n-alkyl aniline (0.1 mol) and refluxing the ingredi-
ents with absolute ethanol in the presence of a few
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Fig. 1. Molecular structure of the homologous series of com-
pounds, where n = 1,2,4,5 and m = 10,12,14,16.

drops of glacial acetic acid. The crude compounds ob-
tained after removing the ethanol are recrystallized re-
peatedly from absolute ethanol until the transition tem-
peratures are found invariant. The general structure of
the homologous series of the compounds is shown in
Figure 1. The choice of interest of the compounds is:
n.10, n.12, n.14 and n.16 where n = 1,2,4 and 5.

2.2. Textural Identification (Thermal Microscopy, TM)

The changes in texture [8] that occur at a phase tran-
sition are an important factor in the phase identifica-
tion. The phase variants and transition temperatures
of n.m′s are determined from the characteristic textu-
ral observations under a polarizing thermal microscope
OLYMPUS BX 50 supplemented by an optical display
(DP-10) at a scan rate of 0.1 ◦C min−1.

2.3. Differential Scanning Calorimetry

Differential scanning calorimetry (DSC) is widely
used for the study of phase transitions. The relevant
thermodynamic parameters, such as transition tem-
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Fig. 2. DSC heating and cooling thermogram of compound
4.12; heating resolved at a scan rate of 2 ◦C min−1.

Fig. 3. DSC heating and cooling thermogram of compound
5.14.

peratures and the heats of transitions (the enthalpy
changes, ∆H etc.), are obtained by this technique. The
thermograms and enthalpy values are recorded by a
Perkin-Elmer DSC 7. The results of TM and calorime-
try are presented in Table 1 and Figs. 2 and 3.

3. Results and Discussion

3.1. Characterization of N-(p-n-Alkylbenzylidene)-
p-n-decyl Aniline, n.10 Compounds

It is interesting to note that the compounds of this
series show different types of phase behaviour on
changing the alkyl chain length. The compounds stud-
ied in this series generally exhibit clearing tempera-

tures below 50 ◦C (with an exception in some cases
which show mesomorphic behaviour below room tem-
perature). The compounds 1.10 and 2.10 exhibit a
mesophase to isotropic transition nearer to ambient
temperatures. However, they are found to exhibit a
monotropic (cooling) nematic phase at 30.9 ◦C and
25.2 ◦C, respectively, with a characteristic threaded
marble texture. Although the compound 4.10 is liquid
crystalline nature below room temperature, the higher
homologues of this series of compounds, viz. 5.10
shows smectic-A and smectic-B phases, while the LC
phase exists almost down to room temperature.

3.2. Characterization of n.12 Compounds

With the increase of the chain length compared to
the previous n.10 compounds by two methylene groups
in the n.m series, viz. 1.12, 2.12, 4.14 and 5.12 by
increasing m, a slight increase in clearing tempera-
tures is found to result. The compounds 1.12 and 2.12
show the monotropic nematic phase only. Even though
compound 4.12 exhibits nematic and smectic-A phases
very close to room temperature (Fig. 2), the higher
homologue 5.12 of this compound only exhibits the
smectic-A phase.

3.3. Characterization of n.14 and n.16 Compounds

The TM and DSC investigations of these higher
homologues are accompanied by an increase in the
clearing temperatures as expected [7] in Schiff base
compounds. The compounds 4.14 and 5.14 show only
the smectic-A phase on cooling the corresponding
isotropic melt with the onset of focal conic fan tex-
ture. The transition temperatures along with the en-
thalpy values are given in Table 1. It may be noticed
that [3] long terminal alkyl chain benzylidene meso-
genic compounds favour to form smectic phases rather
than the nematic phase. However, it remains conspicu-
ous that the liquid crystalline nature is quenched when
the chain length on the bezaldehyde side is ≤ 2 (1.14
and 2.14). A similar trend of quenching is observed in
the 4.16 and 5.16 compounds. The lower homologues,
viz. 1.16 and 2.16, exhibit no liquid crystallinity.

From our previous systematic studies on these
Schiff based benzylidene aniline compounds (with or
without an oxygen atom in the alkyl chains) and the
present studies on n.m compounds, the following is no-
ticed:
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1. When the chain length on the benzylidene side
is minimal (one), the higher homologous compounds
(with the alkyl chain lengths 10 and 12) show nematic
phases irrespective of the presence of oxygen on the
other side of the rigid core. However, if the alkyl chain
length is ≥ 14 with conspicuous absence of oxygen at
the rigid core, the liquid crystalline nature is found to
be quenched. Further, it is observed that on absence of
oxygen the clearing temperatures are depressed.

2. The increment of the methyline unit on the left
side of the core remaines least effective towards the
quenching of liquid crystallinity and depressing the
clearing temperature when the alkyl chain length is
≥ 14. However, the appearance of a layered smectic-A
phase resulted in the compounds 2O.14 and 2O.16.

3. It is observed [14] that, when the chain length
is increased (to four and five on the left side of
the rigid core) with the presence of an oxygen
atom, the variety of polymorphisms is increased,
i. e., 4O.10 (NAB), 4O.12 (NAB), 4O.14 (NA),

4O.16 (NA), 5O.10 (NAB), 5O.12 (NAB),
5O.14 (NAB), and 5O.16 (NA). However, the
absence of the oxygen atom is found to result in
quenching some of the phases, [except 4.12 with
(NA) variant]. Further, it is observed that the absence
of oxygen reduces the clearing temperature in all
compounds. The depressing trend of the clearing
temperatures due to the absence of oxygen becomes
quite predominant with the 4.10 exhibiting liquid
crystallinity below ambient temperature.

In conclusion it is argued that, while the placement
of an electro-negative atom like oxygen plays an
important role in forecasting polymorphism [15], the
alkyl chain length further furthers the occurrence of the
phase variant in benzylidene aniline compounds [16].
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