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Abstract

This study examines the effects of substituents and hydrogen bonding, orientations of imine linkage on the behavior of
benzylidene aniline compounds as liquid crystals (LC). Compounds 4-carboxy benzylidene-4-X-aniline (X = H, E Cl,
Br, CH;, OCH3) 1a-6a were synthesized by the reaction of aniline and its substituted derivatives with 4-formylbenzoic
acid. Compounds 4-X-benzylidene-4-carboxy aniline (X = H, E Cl, Br, CH3;, OCH;) 1b-6b were synthesized by the
reaction of benzaldehyde and its substituted derivatives with 4-aminobenzoic acid using absolute ethanol as the solvent.
Synthesized compounds were characterized by FT IR and 'H NMR spectroscopy, liquid crystal properties were inves-
tigated using differential scanning calorimetry (DSC) and polarizing optical microscopy (POM) techniques. Based on
the mesomorphic properties, it was proven that the compounds 2b-4b are dimorphic exhibiting a smectic and nematic
phase, compounds 5b, 6b are monomorphic exhibiting a nematic phase, while compounds 1a-6a and 1b have not shown
any mesophase. For compounds 1a-6a hydrogen bonding and reversing imine linkage (in comparison with compounds

1b-6b) caused the absence of their mesomorphic properties.

Keywords: Benzylideneaniline, liquid crystals, hydrogen bonding, nematic phase, smectic phase, 4-formylbenzoic acid.

1. Introduction

Molecules of liquid crystals (LCs) with low molec-
ular masses consist of a central core, generally contain-
ing phenyl rings linked by a double bond(s) and terminal
groups such as alkyl and alkoxy chains, which promote
molecular crystallinity and lower melting points.!
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Hydrogen bonding is an intermolecular attractive
interaction between the hydrogen atom of a molecule
X-H, where H is less electronegative than X, and a Y atom
that possesses one pair of electrons in the same or anoth-
er molecule, therefore, hydrogen bond donor is X-H, and
the acceptor is Y or a m-bond. Three-dots symbol (--) is
usually used to depict the hydrogen bonding, such as X-

H---Y-Z, where both atoms X and Y could be F, O and N.%3
The association of some molecules via hydrogen bonding
enhances the mesogenic properties of these molecules by
the formation of homodimers, heterodimers, and complex
structures. The first enhancement was the homodimeriza-
tion of n-alkoxybenzoic acids 1 and n-alkylthio benzoic
acids 2 via hydrogen bonding and formation of a supra-
molecular nucleus.**
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Heterodimerization can occur in different ratios to
form supramolecular liquid crystals. For instance, hetero-
complex 3 can be obtained in ratio 1:1 via the formation of
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a single hydrogen bond (H---N) between 4-alkoxybenzoic
acid and pyridine fragment.°

-e

On the other hand, heterocomplex 4 is formed in ra-
tio 2:1 via the formation of two hydrogen bonds between
the bipyridyl fragment and two carboxylic acid molecules.’
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Inverted approaches of ratio 2:1 can also be found,
such as in heterocomplex 5 between a dicarboxylic acid
and two pyridine fragments.®
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Halogen bonding is defined as an interaction be-
tween the halogen atom X and an electronegative atom A,
which is generally depicted by the dotted line: D-X---A.°
The electron density around the halogen is polarized and
distributed anisotropically and can additionally be ampli-
fied when halogen atom is bonded to an electron-with-
drawing group.!® Nguyen and his colleagues reported that
there are no mesomorphic properties of 4-alkoxy-4’-stil-
bazole 6.

OCnH2n+l
n=4,6,8,10,12

Nevertheless, the mixing of equimolar amounts of
stilbazoles 6 and pentafluoroiodobenzene can cause inter-
actions between the nitrogen atom in the pyridine ring and
the electronic iodine density by forming a halogen bond,
that can also induce the formation of complex 7 which is
exhibiting nematic and smectic phases.!!
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Thus, the anisotropic complex formed by halogen
bonding extends the rigid-rod motif for the molecule and
induces liquid crystal properties.

Non-planar N-benzylidene aniline is the simplest
compound of Schiff base structure; torsion angle for
N-phenyl bond is around 55°, and about 10° for the ben-
zylidene ring, so the m orbitals of azomethine group are

being more parallel to benzylidene ring than to the aniline
ring'? (Fig. 1).
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Figure 1. The torsion angle for benzylidene aniline compounds.

This study aims to investigate the influence of hydrogen
bonding and the orientation of the imine linkage on liquid
crystalline properties of the benzylidene aniline compounds,
using  4-carboxy-benzylidene-4-X-aniline = (X-CgH,-
N=CH-C4H,~COOH) la-6a and 4-X-benzylidene-4-car-
boxy-aniline (X-C¢H,~CH=N-C¢H,~COOH) 1b-6b as
models, where X = H, E, Cl, Br, CH;, OCH;.

2. Experimental Section
2. 1. Material and Methods

All chemicals were purchased from Sigma-Aldrich.
They were used without further purification. Infrared
spectra were recorded as ATR using Bruker-Tensor 27
spectrometer. 'H NMR spectra were recorded using Bruk-
er 400 MHz spectrometer and DMSO-d; as the solvent.
Measurements of phase transition temperatures were
made using Mettler Toledo DSC 823 (DSC) at a heating
rate of 10 °C min~}, and POM equipped with hot stage.

2. 2. Synthesis of Schiff Bases

To a 50 mL round-bottomed flask, that contains 20
mL of absolute ethanol, 7 mmol of aromatic aldehyde, and
5 drops of glacial acetic acid, was added 7 mmol of aromatic
amine dissolved in 10 mL of absolute ethanol; the mixture
was then refluxed for 3 h, thereafter cooled down to room
temperature, the solid precipitate obtained was filtered,
washed with cooled EtOH and recrystallized from EtOH.

The compounds of 4-carboxy benzylidene-4-X-ani-
line (Fig. 2) have been characterized as follows:

X = H (1a), F (2a), Cl (3a), Br (4a), -CHj (5a), -OCHj (6a)

Figure 2. Molecular structure for compounds la-6a.

4-Carboxybenzylideneaniline (1a).!*> White solid, yield
82%; m.p. 219-221 °C, IR (ATR) cm™! 2500-3500 (O-H
carboxylic acid), 3077 (C-H aromatic), 3032 (vH-CN),
1679 (C=0 carboxylic acid), 1620 (v C=N). 'H NMR: §
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13.18 (s, 1H, H-15), 8.73 (s, 1H, H-8), 8.08 (d, ] = 8.1 Hz,
2H, H-11, H-13), 8.06 (d, J = 8.3 Hz, 2H, H-3, H-7), 7.45
(t, ] = 7.7 Hz, 2H, H4, H-6), 7.32 (d, ] = 7.8 Hz, 2H, H-10,
H-14),7.29 (t, ] = 7.3 Hz, 1H, H-5).

4-Carboxybenzylidene-4-fluoroaniline (2a). Pale yellow
solid, yield 65%; m.p. 230-232 °C, IR (ATR) cm™' 2500~
3500 (O-H carboxylic acid), 3057 (C-H aromatic), 3031
(VH-CN), 1675 (C=0 carboxylic acid), 1620 (v C=N). 'H
NMR: 6 13.18 (s, 1H, H-15), 8.74 (s, 1H, H-8), 8.08 (d, ] =
8.1 Hz, 2H, H-11, H-13), 8.05 (d, J= 8.1 Hz, 2H, H-3, H-7),
7.28 (t,J=8.6 Hz, 2H, H-4, H-6), 7.40 (m, 2H, H-10, H-14).

4-Carboxybenzylidene-4-chloroaniline (3a). Pale yellow
solid, yield 69%; m.p. 235-237 °C, IR (ATR) cm™! 2500~
3500 (O-H carboxylic acid), 3064 (C-H aromatic), 3033
(VH-CN), 1675 (C=0 carboxylic acid), 1620 (v C=N).'H
NMR: 6 13.24 (s, 1H, H-15), 8.75 (s, 1H, H-8), 8.08 (d, J
= 8.4 Hz, 2H, H-11, H-13), 7.50 (d, J = 8.2 Hz, 2H, H-3,
H-7),8.06 (d, ] = 8.1 Hz, 2H, H-4, H-6), 7.36 (d, ] = 8.4 Hz,
2H, H-10, H-14).

4-Carboxybenzylidene-4-bromoaniline (4a). Pale yellow
solid, yield 74%; m.p. 266-268 °C, IR (ATR) cm™ 2500-
3500 (O-H carboxylic acid), 3061 (C-H aromatic), 3034
(VH-CN), 1680 (C=0 carboxylic acid), 1621 (v C=N).'H
NMR: § 13.23 (s, 1H, H-15), 8.74 (s, 1H, H-8), 8.07 (d, J
= 8.7 Hz, 2H, H-11, H-13), 7.63 (d, ] = 8.2 Hz, 2H, H-3,
H-7),8.05(d, J=8.2 Hz,2H, H-4, H-6), 7.29 (d, ] = 8.2 Hz,
2H, H-10, H-14).

4-Carboxybenzylidene-4-methylaniline (5a). Pale yellow
solid, yield 82%; m.p. 238-240 °C, IR (ATR) cm™! 2500~
3500 (O-H carboxylic acid), 3078 (C-H aromatic), 3028
(VH-CN), 1679 (C=0 carboxylic acid), 1621 (v C=N).'H
NMR: 6 13.23 (s, 1H, H-15), 8.73 (s, 1H, H-8), 8.14 (d, J
= 8.0 Hz, 2H, H-11, H-13), 8.07 (d, J = 8.3 Hz, 2H, H-3,
H-7),8.03 (d, = 6.0 Hz, 2H, H-4, H-6), 8.04 (d, ] = 5.9 Hz,
2H, H-10, H-14),2.34 (s, 3H, CH,).

4-Carboxybenzylidene-4-methoxyaniline (6a). Pale
yellow solid, yield 82%; m.p. 212-214 °C, IR (ATR) cm™!
2500-3500 (O-H carboxylic acid), 3076 (C-H aromat-
ic), 3032 (vH-CN), 1682 (C=O carboxylic acid), 1619 (v
C=N).'H NMR: § 12.63 (s, 1H, H-15), 8.74 (s, 14, H-8),
8.06 (d, J = 8.0 Hz, 2H, H-11, H-13), 7.36 (d, ] = 8.3 Hz,
2H, H-3,H-7), 7.01 (d, ] = 8.4 Hz, 2H, H-4, H-6), 8.02 (d, ]
=7.9 Hz, 2H, H-10, H-14), 3.79 (s, 3H, OCH,).

x @ \ O

X = H (1b), F (2b), CI (3b), Br (4b), -CHj; (5b), -OCHj; (6b)

Figure 3. Molecular structures for compounds 1b-6b.

The compounds of 4-X-benzylidene-4-carboxyani-
line (Fig. 3) were characterized as follows:

Benzylidene-4-carboxyaniline (1b). Pale yellow solid,
yield 71%; m.p. 194.8 °C, IR (ATR) cm™! 2500-3500 (O-H
carboxylic acid), 3068 (C-H aromatic), 3031 (vH-CN),
1677 (C=0 carboxylic acid), 1622 (v C=N).'"H NMR: § 12.
83 (s, 1H, H-15), 8.65 (s, 1H, H-8), 7.97 (d, ] = 8.3 Hz, 2H,
H-11, H-13), 7.56 (d, J = 7.5 Hz, 2H, H-3, H-7), 7.37-730
(m, 2H, H-4, H-6), 7.58 (d, ] = 8.1 Hz, 2H, H-10, H-14),
7.37-7.30 (m, 1H, H-5).

4-Fluorobenzylidene-4-carboxyaniline (2b). Pale yellow
solid, yield 88%; m.p. 249 °C, IR (ATR) cm™! 2500-3500
(O-H carboxylic acid), 3071 (C-H aromatic), 3019 (vH-
CN), 1678 (C=0 carboxylic acid), 1625 (v C=N).'H NMR:
§12.35 (s, 1H, H-15), 8.64 (s, 1H, H-8), 7.99 (d, ] = 8.5 Hz,
2H, H-11, H-13), 7.32 (d, ] = 8.0 Hz, 2H, H-3, H-7), 7.45
(t,J=8.6 Hz, 2H, H-4, H-6), 7.62 (d, ] = 8.2 Hz, 2H, H-10,
H-14).

4-Chlorobenzylidene-4-carboxyaniline (3b). Pale yellow
solid, yield 79%; m.p. 270.4 °C, IR (ATR) cm™! 2500-3500
(O-H carboxylic acid), 3073 (C-H aromatic), 3013 (vH-
CN), 1677 (C=0 carboxylic acid), 1624 (v C=N). 'H NMR:
§ 12.38 (s, 1H, H-15), 8.66 (s, 1H, H-8), 7.98 (d, J = 8.1
Hz, 2H, H-11, H-13), 7.33 (d, ] = 7.6 Hz, 2H, H-3, H-7),
7.93 (d, ] = 8.0 Hz, 2H, H-4, H-6), 7.61 (d, ] = 7.9 Hz, 2H,
H-10, H-14).

4-Bromobenzylidene-4-carboxyaniline (4b). Pale yellow
solid, yield 80%; m.p. 289 °C, IR (ATR) cm™! 2500-3500
(O-H carboxylic acid), 3070 (C-H aromatic), 3018 (vH-
CN), 1679 (C=0 carboxylic acid), 1621 (v C=N).'"H NMR:
6 12.33 (s, 1H, H-15), 8.66 (s, 1H, H-8), 7.99 (d, J = 8.1
Hz, 2H, H-11, H-13), 7.34 (d, J = 8.0 Hz, 2H, H-3, H-7),
791 (d, J = 8.1 Hz, 2H, H-4, H-6), 7.62 (d, ] = 8.2 Hz, 2H,
H-10, H-14).

4-Methylbenzylidene-4-carboxyaniline (5b). Pale yellow
solid, yield 74%; m.p. 256.2 °C, IR (ATR) cm™! 2500-3500
(O-H carboxylic acid), 3070 (C-H aromatic), 3032 (vH-
CN), 1678 (C=0 carboxylic acid), 1627 (v C=N). 'H NMR:
8 12.50 (s, 1H, H-15), 8.59 (s, 1H, H-8), 7.98 (d, ] = 8.1 Hz,
2H, H-11, H-13), 7.35 (d, ] = 7.7 Hz, 2H, H-3, H-7), 7.31
(d,] = 8.0 Hz, 2H, H-4, H-6), 7.86 (d, ] = 7.7 Hz, 2H, H-10,
H-14), 2.39 (s, 3H, CHS,).

4-Methoxybenzylidene-4-carboxyaniline (6b). Pale yel-
low solid, yield 72%; m.p. 289 °C, IR (ATR) cm™! 2500-
3500 (O-H carboxylic acid), 3063 (C-H aromatic), 3030
(VH-CN), 1678 (C=0 carboxylic acid), 1626 (v C=N).'H
NMR: § 12.61 (s, 1H, H-15), 8.55 (s, 1H, H-8), 7.97 (d, ]
= 8.2 Hz, 2H, H-11, H-13), 7.29 (d, ] = 8.1 Hz, 2H, H-3,
H-7),7.09 (d,]=8.3 Hz, 2H, H-4,H-6), 7.91 (d, = 8.2 Hz,
2H, H-10, H-14), 3.85 (s, 3H, OCHj).
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3. Results and Discussion stituted aniline. Compounds 1b-6b were synthesized by

3. 1. Synthesis the reaction of 4-amino benzoic acid with 4-substituted
o benzaldehyde (Scheme 1).

Target Schiff bases were synthesized by the con-

densation reactions of aromatic aldehydes and aromatic

3. 2. Characterization
amines using absolute ethanol as the solvent and glacial

acetic acid as the catalyst. Compounds 1a—6a were synthe- FT IR spectra for compounds la-6a and 1b-6b
sized by the reaction of 4-formylbenzoic acid with 4-sub- showed the absence of NH, group stretching vibration
COOH
ALOH XON
Twon LOCOOH
1a-6a

X =H (1a), F (2a), Cl (3a), Br (4a), -CH; (5a), -OCH (6a)

COOH

TEoOH NOCOOH
1b-6b

H (1b), F (2b), CI (3b), Br (4b), -CH; (5b), -OCH, (6b)

Scheme 1. Synthetic route for compounds 1a-6a and 1b-6b.

3.38 HDO

8 z ERIOEEEInA 2
q 2 853388284 @
o @ EREMRRR R RN
| Y
g% 33 283 An
=~ o R ~ 90
i Nt NI/ i
I

80

8.2 8.1 8.0 7.9 7.8 7.6 7.5 7.4 7.3 7.2
fl (ppm)

073%
|-
=

1.9

I

]
i)

A

~N
"
T

4.87-

4 423 &

L e e I e L e o ————— T
150 145 140 135 130 125 120 115 1.0 105 10.0 95 90 85 80 7.5 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00

f1 (ppm)
Figure 4. '"H NMR spectrum of compound 2b.
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Figure 5. A schematic of the hydrogen bond in compounds 1a-6a and 1b-6b.

bands for aromatic amine and vC=0O group absorption
band for aromatic aldehyde. FT IR spectra for com-
pounds la-6a revealed a broad absorption within the
range 2500-3500 cm! which is attributable to the O-H
group, medium absorption within the range 3057-3078
cm™! attributable to the aromatic C-H, strong absorption
band within the range 1675-1682 cm™! attributable to the
C=0 group of carboxylic acid, and absorption within the
range 1619-1621 cm™! for the C=N group. FT IR spectra
for compounds 1b-6b showed the appearance of a broad
absorption band within the range 2500-3500 ¢cm™ at-
tributable to the O-H group, an absorption band within
a range 3063-3073 cm™! that was attributable to aromat-
ic C-H, and a strong absorption band within the range
1677-1679 cm™! that was attributable to C=0 group of
carboxylic acid, besides absorption band for C=N group
observed within the range 1621-1627 cm™. Further iden-
tification for Schiff bases was performed using '"H NMR,
spectra of compounds la-6a were comprised of a singlet
signal within the range 12.63-13.24 ppm attributed to the
proton of the hydroxyl group (-COOH); a singlet signal
at the down-field region within the range 8.73-8.75 ppm
which evidenced the presence of the proton of the azome-
thine group (H-C=N) and several different signals within
the range 7.01-8.14 ppm which are ascribed to aromatic
protons. 'H NMR spectra for compounds 1b-6b showed
a singlet signal within the range 12.35-12.83 ppm which
is ascribed to the proton of the hydroxyl group (-COOH);
a singlet signal within the range 8.55-8.66 ppm which
was attributed to the proton of the azomethine group (H-
C=N); and several signals within the range 7.29-7.99 ppm
which were attributed to aromatic protons. The 'H NMR
spectrum for compound 2b is shown in Fig. 4 as a repre-
sentative illustration.

Chemical shift values (12.63-13.24 ppm) for the
proton of the hydroxyl group in compounds la-6a sug-
gest that these compounds tend to form stabilized di-
mers by hydrogen bonding between carboxyl groups,
while the chemical shift values (12.63-13.24 ppm) for

compounds 1b-6b suggest that these compounds pre-
fer to form weak hydrogen bonds between the carbox-
yl group and terminal substituent groups on the ben-
zylidene ring (Fig. 5).

3. 3. A Study of the Mesomorphic Properties
of the Synthesized Compounds

Polarised optical microscopy and differential scan-
ning calorimetry were used to study the mesomorphic
properties of synthesized compounds, employing careful
monitoring by POM during heating and cooling scans
and subsequently verified by the DSC measurements. The
results showed that there are no mesomorphic properties
for compounds la-6a, owing to spontaneous carboxylic
dimerization via intermolecular hydrogen bonding and
weakness in the lateral attractive force (Fig. 5). On the
other hand, it was found that the melting points of these
compounds increase as the terminal halogen atom size in-
creased (Fig. 6).

Mesomorphic properties of synthesized com-
pounds 1b-6b were investigated by DSC and POM and
the measurements were very similar. Transition temper-

275

Br

265

2585

245 4

Melting points °C

Cl

225 4 H

215

T
Atom size

Figure 6. The dependence of melting points on the size of substitu-
ent atoms.
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Tablel. Mesomorphic data and structures for compounds 1b-6b

Comp. Transition Peak temp. DTy, DTy AH AH
°C (kJ mol'))  (J mol! K1)
1b Cr-1 197.4 - - - -
Cr-Sm 166 0.2531 0.5766
2b Sm-N 197.7 31.7 70.6 7.7838 16.5365
N-I 268.3 9.1891 16.9760
Cr-Sm 224 1.5491 3.1166
3b Sm-N 263.5 39.5 14.5 2.8153 5.2475
N-I 278 2.5721 4.6680
Cr-Sm 225.2 1.4613 2.9332
4b Sm-N 247.9 22.7 28.1 1.0373 1.9913
N-1I 276 0.8338 1.5186
5b Cr-N 242.1 24.2 7.3093 14.1900
N-1 266.3 7.3193 13.5718
6b Cr-N 202.9 88.9 8.7821 18.4535
N-I 291.8 1.0423 1.8454

atures and associated AH, AS are listed in Table 1. The
investigation revealed no mesomorphic behavior for
compound 1a, whereas, compounds 2b-4b were dimor-
phic exhibiting smectic and nematic phase, furthermore,
compounds 5b and 6b were monomorphic exhibiting
nematic phase. Smectic mosaic and nematic Schlieren
textures were observed during POM investigation, opti-
cal photomicrographs are shown in Fig. 7 and the DSC

thermogram of 6b is shown in Fig. 8 as a representative
illustration.

3. 5. Influence of Reverse Imine Linkage on
Mesomorphic Properties

Despite the structural similarity of compounds
la-6a and 1b-6b, the mesomorphic properties are quite

Figure 7. Polarized optical micrographs for:
(a) compound 2b (smectic at 166 °C); (b)
compound 2b (nematic, Schlieren at 197.7
°C); (¢) compound 3b (smectic at 224 °C), (d)
compound 3b (nematic, Schlieren at 263.5
°C); (e) compound 4b (smectic at 225.2 °C);
(f) compound 4b (nematic, Schlieren at 247.9
°C); (g) compound 5b (nematic, Schlieren at
242.1 °C); (h) compound 6b (nematic,
Schlieren at 202.9 °C).
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Figure 8. DSC thermogram for compound 6b.

different. No mesomorphic properties were found for
compounds la-6a, while inversions of imine linkage ori-
entation in compounds 1b-6b enhanced the mesomor-
phic properties, except for compound 1b due to the ab-
sence of a terminal group (in 1b) and its dimerization by
intermolecular hydrogen bonding. Orientations of invert-
ed imine linkage and carboxyl group beside terminal sub-
stituents cause remarkable changes on the dipole moment
and improve the polarisability of the molecule by conju-
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Lateral interaction enhancement
by hydrogen bond
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Terminal interaction enhancement
by hydrogen bond

gation between azomethine and terminal substituents via
the phenyl ring for compounds 2b-4b, thus, increasing the
lateral attraction force to enhance the formation of smectic
phase and terminal attraction force by hydrogen bonding
to enhanced nematic phase formation!! (Fig. 9).

The appearance of the nematic phase in compounds
5b and 6b was enhanced by the terminal hydrogen bond-
ing between carboxyl and a m orbital created by hypercon-
jugation,'? while in compound 6b hydrogen bonding was
between carboxyl group and the oxygen atom of the meth-
oxy group (Fig. 10).

4. Conclusion

Benzylidene aniline compounds were synthesized
and characterized. The study indicates that the hydrogen
bonding and the orientation of inverted imine C=N link-
age play a significant role in liquid crystals behavior, espe-
cially in compounds la-6a and 1b, which is preventing
the formation of liquid crystals owing to their dimeriza-
tion through hydrogen bonding, while the liquid crystal
properties of compounds 2b-6b were improved by the
lateral interactions and terminal hydrogen bonding occur-
ring between carboxyl and terminal substituent group.

—H o x====

Figure 9. Hydrogen bonds for compounds 2b-4b at the smectic and nematic phases.
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compound 5b

compound 6b

Figure 10. Hydrogen bond for compounds 5b and 6b at the nematic phase.
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Povzetek

V tej $tudiji smo raziskali u¢inke substituentov in vodikovih vezi ter orientacije iminskih povezav na obnasanje benzi-
liden anilinskih spojin v vlogi teko¢ih kristalov (LC). 4-Karboksibenziliden-4-X-aniline (X = H, F, CI, Br, CH;, OCH3;)
la-6a smo sintetizirali s pomocjo reakcije anilina in njegovih substituiranih derivatov s 4-formilbenzojsko kislino;
4-X-benziliden-4-karboksi aniline (X = H, E Cl, Br, CH3, OCH3;) 1b-6b pa smo pripravili z reakcijo anilina in njegovih
substituiranih derivatov s 4-aminobenzojsko kislino v absolutnem etanolu kot topilu. Pripravljene spojine smo karak-
terizirali s pomo¢jo FT IR in 'H NMR spektroskopije, lastnosti tekocih kristalov pa smo raziskali s pomo¢jo diferen¢ne
dinami¢ne kalorimetrije (DSC) in s polarizirano opti¢no mikroskopijo (POM). Glede na mezomorfne lastnosti smo
dokazali, da so spojine 2b-4b dimorfne in izkazujejo smekti¢no in nemati¢no fazo, spojini 5b, 6b sta monofazni in
izkazujeta nemati¢no fazo, spojine la-6a and 1b pa niso pokazale mezofaznega obnasanja. Pri spojinah 1a-6a se zaradi
vodikovih vezi in inverzne iminske povezave (glede na spojine 1b-6b) mezofazne lastnosti niso pojavile.
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