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Figure(1-17 ):cross polarizing optical texture of smectic phase for compound [5] at
125 oC
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Figure(1-18 ):Cross polarizing optical texture of
smectic phase for compound [6] at220 oC
Figure(1-18 ):Cross polarizing optical texture of smectic phase for compound [6] at220 oC
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Figure(1-19 ): DSC thermogram for compound[ 5 ]
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3- Mesomorfic properties of compounds [5, 6]
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Figure(1-17 ):cross polarizing optical texture of smectic phase for compound [5] at
125 oC
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2- Mesomorfic properties of compounds [3, 4]
2- Mesomorfic properties of compounds [3, 4]
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Figure(1-13 ): DSC thermogram for compound[1 ]

Figure(1-14 ): DSC thermogram for compound[2 ]

- 176 -

(13)

Because of their chemical stability and suitable temperature range in which
crystalline phase is present , they ware for a long time used in LCDs . Nowadays in
displays
they and
have
been
rep;aced
halogenated
aromatic
cycloaliphatic
Journal
of Education
Scientific
Studies-Chem.
Sci. by
JESCS
Vol. 13, No. 2, November
2018,and
ISSN 2413-4759
because of their higher purity , lower viscosity and more balance optical and
perature range in which the liquid crystal- the compounds [1, 2] favor nematic meproperties.(14,15)
line phase is present , they ware for a long

sophase as figures(1-11 ), (1-12) responsi-

chemical stability
suitable
temperature
range
in while
whichthethe
liquid
time usedand
in LCDs
. Nowadays
in the curbility,
figures
(1-13 ) and (1-14
sent , they ware
for a long
used rep;aced
in LCDsby. Nowadays
in the
current for this comrent displays
they time
have been
) showed DSC
thermogram
een rep;aced
by halogenated aromatic and cycloaliphatic compounds
halogenated aromatic and cycloaliphatic pounds.
er purity , lower viscosity and more balance optical and dielectric
compounds because of their higher purity

, lower viscosity and more balance optical
and dielectric properties.(14,15)
Result and Discussion

Result
and Discussion
1- Mesomorfic
properties of compounds
[1, Mesomorfic
2]
1properties of compounds [1, 2]

Figure(1-11 ):Cross polarizing opti-

Figure(1-11 ):Cross polarizing optical texture of nematic phase for compound [1]at235 0c

cal texture of nematic phase for compound [1]at235 0c

ion

perties of, compounds [1, 2]

The compounds [1, 2] showed monotropic nematic texture under POM, This can be a
to the presence intermolecular hydrogen bonding, for this reason the compounds [1, 2
nematic mesophase as figures(1-11 ), (1-12) responsibility, while the figures (1-13 ) a
showed DSC thermogram for this compounds.
11

Figure(1-12
):Cross polarizing optiThe compounds
2] showed
showed monotropic
nematic[1,texture
undermonoPOM, This
can be attributed
tropic nematic
texture
under
POM,the
This
olecular hydrogen
bonding,
for this
reason
compounds
[1, of
2] nematic
favor phase for comcal texture
Figure(1-12 ):Cross polarizing optical texture of nematic phase for compound [ 2 ] at 225
c
figures(1-11can
), be
(1-12)
responsibility,
while
the figures (1-13pound
) and[(1-14
) 0c
attributed
to the presence
intermo2 ] at 225
am for this lecular
compounds.
hydrogen bonding, for this reason
0

- 177 -

10

h can only be changed into the liquid crystalline state from cooling

Synthesis
and Studying The Liquid Crystalline Properties for New Heterocyclic Compounds
ent Liquid
Crystals

Which can only be changed into the liquid crystalline state from cooling

ent shaped mesogens (11) constituted of two mesogenic groups linked through a rigid
1-5 Bent Liquid Crystals
h a way as not to be co-linear , Figure (1-10) . the mesogenic groups are mostly ca
The bent shaped mesogens (11) constituted of two mesogenic groups linked through a
ules consisting of aromatic rings alsovaried linking groups (Y,Y,X,X) between them
rigid group in such a way as not to be co-linear , Figure (1-10) . the mesogenic groups
inal group
in para substituted of the aromatic ring . the two mesogenic type are con
are mostly calamitic molecules consisting of aromatic rings alsovaried linking groups
gid mainly
six-member-aromatic ring and the angle middle the two calamitic meso
(Y,Y,X,X) between them , and a terminal group in para substituted of the aromatic ring
(12)
ng angle. the
) two
is mesogenic
around type
120aredegrees
. this
is six-member-aromatic
noticed when ring
connected
( ca
connected to a rigid
mainly
and
ules) 1,3disubstituted
ring
. For this
, theangle
(non-linear
shape)
prepared fr
the angle middle thebenzene
two calamitic
mesogenic
( bending
) is around 120
degrees
substituted
benzene
ring.
(12)of
. this
is noticed
when connected ( calamitic molecules) 1,3disubstituted benzene
ring . For this , the (non-linear shape) prepared from the meta-substituted of benzene ring.

Figure (1-10):General scheme of bent-shaped molecules
1.6 Application of Liquid Crystals
1.6.1 Display Application

Figure (1-10):General scheme of bent-shaped molecules
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The smectic phase in defined by layered positional organization of molecules within the
sample , as well as the optical axes of the molecules being aligned on average along a single
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Figure (1-6): Molecular arrangement(a)the smA phase,and (b)the smC phase
Many kinds of ( smectic phases ) have been detected . these types have been named ;

Figure (1-6): Molecular arrangement(a)the smA phase,and (b)the smC phase

smectic A,B,C,D,E,F,G,H,I,J,K,M,O,Q and X phase Figure (1-7) showed the structural
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detected
. these
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smectic)phase
their
molecular
arrangement.
A,B,C,D,E,F,G,H,I,J,K,M,O,Q and X phase Figure (1-7) showed the structural identifications
of each smectic phase and their molecular arrangement.

Figure (1-7): Various classes of (smetic liquid crystals)
Figure (1-7): Various classes
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Introduction
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1.2- Classification of Liquid Crystals

Figure(1-1): liquid crystals phase
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Synthesis and Studying The Liquid Crystalline Properties
for New Heterocyclic Compounds
Ibtisam Khalifa Jassim and Aisha mohammed Ali
Department of chemistry college of,Education for pure science Ibn_Al_Haitham

Abstract
This work involves synthesis and studying the liquid crystalline behavior of various
new heterocyclic compounds by using DSC measurements polarized optical microscope , some of them showed a nematic phase as compounds[1,2,3], and others smectic
phase as compounds[4,5,6].
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