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7) ABSTRACT

The present invention relates to a radial-shaped liquid crystal
compound, and an optical film and a liquid crystal display
device comprising the same. Particularly the present inven-
tion provides a compound represented by Chemical Formula
1 comprising a radial-shaped core of tetraphenyl ethylene in
which four phenyl groups are bonded to an ethylene group,
and makes it possible to provide an optical film which can
minimize the change of color according to viewing angle and
has an improved contrast ratio and high refractive anisotropy,
and a liquid crystal display device comprising the same, by
using the compound.
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RADIAL-SHAPED LIQUID CRYSTAL
COMPOUND, AND OPTICAL FILM AND
LIQUID CRYSTAL DISPLAY DEVICE
COMPRISING THE SAME

TECHNICAL FIELD

[0001] The present invention relates to a radial-shaped lig-
uid crystal compound, and an optical film and a liquid crystal
display device comprising the same, and particularly, to a
noble liquid crystal compound which can be applied to the
preparation of an optical film which can minimize the change
of color according to viewing angle and has an improved
contrast ratio and high refractive anisotropy, and a liquid
crystal display device.

PRIOR ART

[0002] Liquid crystal display (LCD) device is largely being
applied to products such as a laptop computer, a cell phone, a
television, a monitor, and the like, because of its light weight,
thin display characteristic, and low power consumption.
[0003] However, the LCD device has a disadvantage of
viewing angle dependence, namely, the color or brightness
changes according to viewing direction or angle. Further-
more, there is a problem of that as the display screen becomes
bigger, the viewing angle becomes narrower. The viewing
angle of prior CRT device reaches almost 180°, but the view-
ing angle of TFT-LCD which is not compensated in viewing
angle is only +50°.

[0004] As the method of resolving such problems, a multi-
domain method which controls the alignment by dividing
pixels inside the liquid crystal cell, a method of controlling
voltage, and a method of using an optical compensation film
have been known.

[0005] Such viewing angle dependence of LCD devices is
due to that the birefringence effect when the light is diago-
nally entered to the panel is different from the effect when the
light is entered vertically, and an optical compensation film
method using retardation films having the reverse birefrin-
gence to the panel in such a manner of attaching the films to
the panel back and forth is mainly being used, and high-
performance liquid crystal compensation films are needed
more and more as the display panel becomes bigger.

DETAILED DESCRIPTION OF THE INVENTION
Technical Object

[0006] It is an aspect of the present invention to provide a
noble liquid crystal compound which can be used as a mate-
rial for an optical film which can minimize the change of color
according to viewing angle and has an improved contrast ratio
and high refractive anisotropy.

[0007] It is another aspect of the present invention to pro-
vide a liquid crystal composition including said compound,
an optical film for LCD prepared by using said compound,
and a LCD device prepared by using said compound.

[0008] It is still another aspect of the present invention to
provide a method of preparing the liquid crystal compound,
and a method of preparing the optical film.

Technical Solution

[0009] The present invention provides a compound repre-
sented by Chemical Formula 1. The compound represented
by Chemical Formula 1 is a radial-shaped liquid crystal com-
pound:
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Chemical Formula 1
Al AIZ

All
A4 I I A°
AS A7

[0010] wherein,
[0011] A' to A? are independently —H or a substituent
represented by chemical formula

%BA@%DI—E'—W—GI,
mn

and at least one of A' to A” is a substituent represented by
chemical formula

—[~B D!—E!—Dp?—¢!
n {m=0);

[0012] B is —O—, —NH—, —(CH,),—, —O(CH,)
,O—, —NH(CH,),NH—, —O(CH,),NH—, —NH(CH,)
O—, —CH=CH—, —C=C—, —C(=0)0—, —OC
(=0)—, or —C(=0)—, and n is an integer of 0~6;

[0013] ring Cis

Q Q!
S5 QG Q9 QIO

Q
Q7 QS Qll QIZ

[0014] Q' to Q'? are independently —H, —F, —C1, —Br,
—I,—CN, —CF,;,—OH, a C,~C,, alkyl, a C,~C, , alkoxy,
or a substituent represented by chemical formula -D*-E*-D*-
G

[0015] m is an integer of 0~2;

[0016] D', D D? and D* are independently —O—,
—NH—, or —(CH,),—, and p is an integer of 0~5;
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[0017] E'and E* are independently a C,~C,, alkylene, a
C,~C,, alkenylene, —(CH,CH,0),— —(CH,CHCH,;0)
+— or —(CHCH,CH,0),—, and q is an integer of 1~5;

[0018] G and G* are independently —H,
0
H,C
]
v o LN
and
[0019] Vis—H, —CH,,—CH,CH,,—F, —Cl,—Br, or
~CF,.
[0020] The present invention also provides a liquid crystal

composition including the compound represented by Chemi-
cal Formula 1, and an optical film prepared by using the liquid
crystal composition. Preferably, the optical film ofthe present
invention is a compensation film for LCD.

[0021] The present invention also provides a LCD device
including the optical film.

[0022] The present invention also provides a method of
preparing the radial-shaped liquid crystal compound, and a
method of preparing the optical film.

[0023] Hereinafter, the radial-shaped liquid crystal com-
pound and so on according to embodiment of the present
invention is explained in more detail.

[0024] According to one embodiment of the invention, the
compound of Chemical Formula 1 is a radial-shaped com-
pound having a radial-shaped core of tetraphenyl ethylene in
which four phenyl groups are bonded to an ethylene group
and one or more substituents represented by —[B-ring C],, -
D'-E'-D?-G', where m=0, are introduced to the phenyl
groups of the core. Furthermore, the compound according to
the embodiment represented by Chemical Formula 1 is a
liquid crystal compound.

[0025] As supported by Examples disclosed below, the
present inventors identified that the optical film prepared by
using the liquid crystal compound minimizes the color
change according to viewing angle, and has improved con-
trast ratio and high refractive anisotropy, because of the struc-
tural characteristics of theliquid crystal compound having the
radial-shaped core of tetrapheny! ethylene.

[0026] Meanwhile, in Chemical Formula 1, the C,~C,,
alkenylene of E' and E* may be —CH=CH—,
—CH—CCH,—, —CH,CH—CH—,
—CH=CHCH,CH,—, —CH,CH=CHCH,—,

0C,4HO
/\”/
(6]

(0] (0]
6] O O 6]
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— CH,CH,CH—=CH—, — CH—CHCH,CH,CH,—,
— CH,CH—CHCH,CH,—, —CH,CH,CH—CHCH,—, or
—CH,CH,CH,CH—CH—, and it is not limited to or by this.

[0027] Preferably, the B may be —OC(—0)—; and ring C
may be

Ql QZ QS QG Q9 QIO

Q3 Q4 , or Q7 QS Qll QIZ

When the core compound including above substituent is used
for preparing the compound represented by Chemical For-
mula 1, various derivatives of nematic liquid crystal com-
pound can be synthesized, and it is advantageous in the point
of broadening the liquid crystal temperature range of the
liquid crystal compound. Namely, the compound represented
by Chemical Formula 1 having above substituent show wide
liquid crystal temperature range.

[0028] Furthermore, the liquid crystal compound accord-
ing to the embodiment may have same structure of the sub-
stituents including phenylene group of the core with ethylene
of the radial-shaped core of tetrapheny] ethylene as the center,
or may have a trans-structure with ethylene as the center.
[0029] Namely, itis preferable that A'=A7, A>=A% A’=A°,
A*=A] A=A A%=A'2 and it is more preferable that
A2=A% AS=A" and A', A% A% A% A7 A% A and AP are
—H. As disclosed above, when the structures of the substitu-
ents including phenylene group of the core of the liquid
crystal compound are same each other with ethylene of the
radial-shaped core of tetraphenyl ethylene as the center, the
molecule has a symmetric structure with ethylene as the cen-
ter, and the probability of showing a liquid crystal phase is
higher than an asymmetric molecular structure. Furthermore,
when the functional end groups are reduced to two groups and
the structure of the substituents becomes a trans-structure
with ethylene of the radial-shaped core of tetraphenyl ethyl-
ene of the liquid crystal compound as the center, it may be
more preferable form for forming a film because it is possible
to increase the stability of the compound.

[0030] Hereinafter, specific examples of the compound
represented by Chemical Formula 1 according to the embodi-
ment of the present invention are shown, but the present
invention is not limited to or by the examples.

OC4HgO.
Y\

0]

[Compound Example 1]

o] O O 0]
(0] (0] (0]

0
\)kocmgo

oc4ﬂgo)k/
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-continued

/\[(OQHSO 0C,H,
o 0 0
o O O 0
O O O |
0 0 0

C4HO oc4ﬂgo)k/

C4L,0 0C,H,
o) o)
0 O O 0
O O O O
0 0

C4H,0 OC4Hy

[Compound Example 2]

OC4H 50 OCgH 20
A( WN/\
0] 0]
O o) O O

PORY
J o
e oWy
\)kocémzo ocsleo)v
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-continued

Celj30 OCGHIZOWK\
J 0
9 e
FO T
|
POROY
J v
e 9
\)‘\OQHQO OCeH 3

[Compound Example 3]

OCsH 40 OCSH, 40
gihe! jofe
0 AN O~ 0

oo™
Qio OLQ

L O Q)
\)kOCSHIOO ocsHlooJ\/

OCSHIOO\’(\

CsH;,0 0 /O/ 0

sH \/\O
0 0
SSYSR!

0 O O 0
D)‘\o OJ\Q\
0 /©/ "o 0CsH,,
\)‘\OQHIOO



US 2011/0181826 Al Jul. 28,2011

-continued
[Compound Example 4]
0C,H, 0C,H,
0C,H;0 0C,4HzO
/Y o) 0 0 \[(\
e} (@) (0] e}
(@] O O (@]
| C 0 |
(@] O (@]
O O 0 )k/
\)]\004}180 0C,HO 7
0C,H, 0C,H,

Compound Example 5]

[
0C;HgO 0C4HO
A( 0C/H,s 0CH;s \[(\
0 0 0 0

O O O O
0 0 0
OC5H;s OC7H;5 )K/
0C,Hg0 OC,HO A
0 0
OC4HgO)j\/ \)kocmgo
0C;HgO 0C4HgO
/\”/ W(\
0 0 0 0
0 ‘ ‘ 0
O O O |
0 0 0 0
\)kocmgo OC4HgO)k/
OC;HD OC.HgO
ﬁ(\ A\/
0 0

(
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-continued

OCqH 3
A(OQHSO
(6]
(6]
(6]
(@]
\)LOQHSO
OCel 3

[0031] On the other hand, the present invention provides a
method of preparing the compound represented by Chemical
Formula 1 according to another embodiment. Particularly, the
method of preparing the compound represented by Chemical
Formula 1 may include the steps of: preparing a compound
represented by the following Chemical Formula 3 by reacting
2 molecules of a compound represented by the following
Chemical Formula 2; preparing a core compound represented
by Chemical Formula 4 by substituting the alkoxy group of
the compound represented by Chemical Formula 3 with
hydroxyl group; and substituting the hydroxyl group of the
core compound represented by Chemical Formula 4 with

—fB‘@-liDl_El_Dz_Gl;

Chemical Formula 2

(@]

X! X6
X2 X’
x? x*

Chemical Formula 3
Yl YIZ
YZ Yl 1
YS l l Yl 0
Y4 l l Y°
YS YS
YG Y7

OCqH3

oc4ﬂgoﬁ(\
0 0 0
1
|
(]
0 0 0
oc4ﬂgo)v

OCgH,3

-continued
Chemical Formula 4
7! 712

Z2
. O O
ZQ
O O ZS
z6 77

[0032] wherein, X" to X° of Chemical Formula 2 are inde-
pendently hydrogen, or a C,~C, alkoxy group,

[0033] Y toY'? of Chemical Formula 3 are independently
hydrogen, or a C,~C; alkoxy, and

[0034] Z'to Z'? are independently hydrogen, or hydroxyl
group.

[0035] At this time, X* to X° of the compound of Chemical
Formula 2 which is used for preparing the liquid crystal
compound may preferably be methoxy group for ease of
reaction or preparation of the reacting compounds. Further-
more, each reaction step for preparing the liquid crystal com-
pound of Chemical Formula 1 can be carried out under pres-
ence of an organic solvent and/or a catalyst, and the kinds of
the organic solvent and the catalyst are not limited in the
present invention.

[0036] And, said each reaction step may be carried out
under a conventional reaction condition which is obvious toa
person skilled in a related art, according to the kinds of the
reactant and the product to be obtained. For example, the
reaction of two molecules of the compound represented by
Chemical Formula 2, i.e., dimethoxy benzophenone, for pre-
paring the compound represented by Chemical Formula 3,
ie., tetraalkoxyphenyl ethylene (more specifically, tet-
ramethoxyphenyl ethylene) may be carried out under pres-
ence of a base such as titanium tetrachloride, zinc, pyridine,
and the like. In this case, the tetraalkoxyphenyl ethylene can
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be obtained by that ketone groups of two dialkoxy benzophe-
none molecules combine each other and form an ethylene
group. Furthermore, the substituting reaction of the alkoxy
group with hydroxyl group may be carried out under presence
of boron tribromide (BBr, ) according to a conventional reac-
tion condition.

[0037] In addition to, the step of substituting one or more
hydroxyl group of the core compound with

_[;B DI_EI_DZ_GI
m

may be carried out under the condition of an acylation reac-
tion, an alkylation reaction, an amination reaction, or an
etherification reaction, according to the kind of functional
group of —B—. Furthermore, when it is needed that two or
more substituents are introduced to the hydroxyl group of the
core compound, it is naturally possible to carry out the sub-
stitution reaction with

—[—B D'—E!—D?>—¢G!
m

separately in two steps, or to carry out the substitution reac-
tion in one step by using a mixture of two or more reactants if
it is possible.

[0038] The liquid erystal compound of Chemical Formula
1 can be easily prepared when the substitution reaction with

—[~B D!—E!—D?—¢!
mn

1s finished, and more specific example about the preparation
of such liquid crystal compound and the reaction conditions
are described in below Examples.

[0039] The present invention also provides a liquid crystal
composition including the compound represented by Chemi-
cal Formula 1 as the liquid crystal compound according to
still another embodiment. The liquid crystal composition may
include one or more kinds of the liquid crystal compound
represented by Chemical Formula 1, and it can be obtained
according to a conventional method of preparing a liquid
crystal composition. Typically, it can be prepared by dissolv-
ing various components each other at room temperature or
high temperature.

[0040] At this time, the compound of Chemical Formula 1
included in the liquid crystal composition may be 0.1 to 99.9
weight %, preferably 1 to 80 weight %, in total liquid crystal
composition.

[0041] The liquid crystal composition according to the
embodiment may include various compounds which do not
disturb the liquid crystal property and can be mixed therewith
in addition to the liquid crystal compound of Chemical For-
mula 1 as occasion demands. As the examples of the com-
pounds, a polymerizable liquid crystal compound which is
used in a conventional liquid crystal composition, a polymer-
izable non-liquid crystal compound, and/or a polymer may be
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used, and the constituent ratio can be varied according to the
purpose. The polymerizable compounds are preferably the
compounds having a polymerizable group such as vinyl
group, vinyloxy group, acryl group, and methacryl group.
[0042] The liquid crystal composition according to the
embodiment may include a photoreaction initiator as occa-
sion demands. The photoreaction initiator is not limited par-
ticularly, and the initiator well known in the related art may be
used. As the unrestricted examples of the initiator, benzoyl
ether, benzoylisobutyl ether, benzoylisopropyl ether, ben-
zophenone, acetophenone, 4-benzoyl-4'-methyldiphenyl sul-
fide, benzylmethyl ketal, dimethylaminomethyl benzoate,
3,3"-dimethyl-4-methoxy benzophenone, methylbenzoyl for-
mate, 2-methyl-1-(4-methylthio)phenyl)-2-morpholinylpro-
pan-1-one, 2-benzyl-2-dimethylamino-1-(4-morpholinophe-
nyl)-butan-1-one, 1-hydroxycyclohexyl phenyl ketone,
Irgacure series, and the like may be used. Furthermore, the
photoreaction initiator may be included in an amount of 0.001
to 20 parts by weight, preferably 0.01 to 10 parts by weight
per 100 parts by weight of total liquid crystal composition.
[0043] The liquid crystal composition according to the
embodiment may further include an organic solvent as occa-
sion demands. As the organic solvent is included in the liquid
crystal composition, it becomes easy to coat the liquid crystal
composition on a substrate such as a film.

[0044] The organic solvent is not limited particularly and
the solvent known in the related art may be used. As unre-
stricted examples of the organic solvent, a hydrocarbon-type
such as cyclohexane, cyclopentane, benzene, toluene, xylene,
butylbenzene, and the like; a ketone-type such as acetone,
methylethylketone, methylisobutylketone, cyclohexanone,
and the like; an ester-type such as ethyl acetate, ethylenegly-
col monomethylether acetate, propyleneglycol monomethyl-
ether acetate, gamma-butyrolactone, and the like; an amide-
type such as 2-pyrrolidone, N-methyl-2-pyrrolidone,
dimethylform amide, dimethylacetamide, and the like; a
halogen-type such as chloroform, dichloromethane, carbon
tetrachloride, dichloroethane, tetrachloroethane, tetrachloro-
ethylene, chlorobenzene, and the like; an alcohol-type such as
t-butyl alcohol, diacetone alcohol, glycerine, monoacetine,
ethylene glycol, triethylene glycol, hexylene glycol, ethyl-
eneglycol monomethyl ether, and the like; a phenol-type such
as phenol, para-chlorophenol, and the like; an ether-type such
as methoxy benzene, 1,2-dimethoxy benzene, diethylenegly-
col dimethyl ether, ethyleneglycol dimethyl ether, ethyleneg-
lycol diethyl ether, propyleneglycol dimethy! ether, propyle-
neglycol diethyl ether, diethyleneglycol dimethyl ether,
propyleneglycol diethyl ether, diethyleneglycol dimethyl
ether, diethyleneglycol diethyl ether, dipropyleneglycol dim-
ethyl ether, dipropyleneglycol diethyl ether, and the like may
be used. The organic solvents can be used solely or together
by mixing two or more of them, and the amount used is not
limited particularly.

[0045] The liquid crystal composition according to the
embodiment may include a surfactant as occasion demands.
Furthermore, the liquid crystal composition may include a
chiral dopant suppressing helical structure and backward dis-
tortion of the liquid crystal, a leveling agent, and the like, as
other additives.

[0046] The present invention provides a method of prepar-
ing an optical film by using above liquid crystal composition,
according to still another embodiment. Specifically, the
method of preparing the optical film includes the steps of
coating above liquid crystal composition on a substrate; dry-



US 2011/0181826 Al

ing the substrate coated with the liquid crystal composition;
and hardening the dried substrate.

[0047] At this time, the optical film is what an optical
anisotropic liquid crystal film is formed on a substrate, and
the alignment state of liquid crystal in the liquid crystal film
can be controlled by properly selecting the kind and the
amount of the liquid crystal compound and the additional
compounds included therein. Furthermore, any substrate on
which an optical anisotropic liquid crystal film can be formed
may be used unrestrictedly. As such substrate, a polymeric
film, a metal, and a glass may be used.

[0048] The substrate may be aligned and include an align-
ment layer formed on the substrate, before the liquid crystal
compound or the liquid crystal composition is coated. As an
unrestricted example of the material of alignment layer, poly-
imide. polyamide, polyacrylate, polyvinylalcohol, and the
like may be used.

[0049] Some of the substrates show the sufficient perfor-
mance for aligning the liquid crystal compound and can be
immediately used, however, the substrate may be used after
treating the surface by the method of rubbing, drawing, polar-
ized light irradiation, or skew ray irradiation for the improve-
ment of aligning performance, before the liquid crystal com-
pound or the liquid crystal composition is coated.

[0050] Here, the rubbing treatment may be directly carried
out on the substrate, or may be carried out by rubbing the
alignment layer after forming an alignment layer on the sub-
strate beforehand.

[0051] The process of coating the liquid crystal composi-
tion on the substrate can be carried out according to a con-
ventional method. As unrestricted examples, a spin coating
method, a roll coating method, a printing method, a dip-
drawing method, a curtain coating method, a die coating
method, a dip coating method, a bar coating method, and the
like may be used.

[0052] The drying process may be carried out by a conven-
tional method, and the liquid crystal compound is aligned
during the drying process or an additional heating process
after the drying process.

[0053] The hardening process may be carried out by irra-
diating a beam to the coated liquid crystal composition and/or
heat-treating the same. The polymerization reaction of the
polymerizable groups of the polymerizable compounds
occurs during the processes, and the liquid crystal compound
bonds to the substrate in a state of fixed alignment and the
crystal film which is an optical anisotropic liquid crystal layer
can be formed. The kind of the light source used in the
hardening process is not limited particularly, and the light
may be an electron beam, ultraviolet rays, visible rays, infra-
red rays, and the like. At this time, ultraviolet rays may be
preferably used, and it is preferable that the irradiating energy
is in the range of 20 mJ/em?~50 J/em?. In the case of irradi-
ating ultraviolet rays with the irradiating energy of above
range, though the irradiating time is unrestricted, the harden-
ing process can be finished within 1 minute. Furthermore, the
heat-treating condition is not limited specifically, however, it
may be generally carried out at 10 to 200° C. for 3 seconds to
30 minutes.

[0054] The optical film may also be prepared by a different
method from the method according to above embodiment,
specifically the method includes the steps of coating above
liquid crystal composition on a peelable film; drying the
peelable film coated with the liquid crystal composition;
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forming a liquid crystal film by hardening the dried peelable
film; and transferring the liquid crystal film to a substrate.
[0055] At this time, the steps of coating, drying, and hard-
ening of the method are same as in above embodiment, except
that the liquid crystal film is transferred to a substrate by using
a gluing agent or an adhesive after preparing the liquid crystal
film by coating the liquid crystal composition on the peelable
film, and drying and hardening the same.

[0056] Meanwhile, the optical film prepared by above
method may be used to an optical compensation film, or a
polarizer using the optical compensation film and these may
be installed in a liquid crystal display device. The film may
preferably be used to a compensation film for LCD.

[0057] The optical film prepared by the method of the
present invention can minimize the change ofcolor according
to viewing angle and has an improved contrast ratio and high
refractive anisotropy. Specifically, the present inventors con-
firmed that the optical film prepared by using the liquid crys-
tal compound (or liquid crystal composition) according to the
Example of the present invention has the average angle of
inclination f of 5° to 50°, which is measured by using Axos-
can, an apparatus for polarization measurement.

[0058] Theliquid crystal display device may be a TN mode
display device, a STN mode display device, or an OCB mode
display device, but is not limited to them.

EXAMPLES

[0059] Hereinafter, the present invention is explained in
more detail by referring the following Examples. However,
the Examples are just for presenting the present invention,
and the present invention is not limited to or by them.

Synthesis Example
Synthesis of Radial-Shaped Core of Tetrapheny] Eth-
ylene
[0060]
O
TiCly, Zn,
pyridine/THF
—_—

DCM, 60° C.,

MeO Me 20 hr

MeO

BBrs;, DCM

-60°C. — 1, 16hr

core

OQ

oy
O

MeO
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[0061] 1.1 equivalent of TiCl, was dissolved in THF in a
flame dried two-neck flask, and the solution was cooled to 0°
C. 2.2 equivalent of Zn powder and 0.89 equivalent of pyri-
dine were added thereto in order. A solution in which 4,4'-
dimethoxybenzophenone is dissolved in THF and DCM was
slowly added thereto, and the reaction was carried out at 60°
C. for 20 hours. The temperature of the solution was cooled to
room temperature, and 10% K,CO, and water were added
thereto in order and the product was extracted by using DCM.
The product was purified by using a flash chromatography.
The compound obtained by above processes was dissolved
again in DCM and the temperature of the solution was cooled
to —=60° C. After 5.0 equivalent of BBr; was slowly added
thereto and the solution was reacted at the same temperature
for 1 hour, the reaction was further carried out at room tem-
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perature for 16 hours. After the reaction, the solution was
cooled to 0° C. and water was added thereto dropwise, the
prepared solid was filtered, and washed by using water and
DCM. The obtained solid was purified by a recrystallization
method with FtOH/water, and the core compound was
obtained.

[0062] 'HNMR (500 MHz, acetone-d6): d 6.59 (d, 8H),
6.83 (d, 8H), 8.20 (s, 4H).

Preparation Examples
Synthesis of Liquid Crystal Compound
Preparation Example 1

Synthesis of Liquid Crystal Compound 1
[0063]

VAV a4
HO

KOH/H,0, EtOH

(6]
/\/\/\/OH \)kc 1
HO,C O _—
2 DMAc

' AN NSO
OO

HO I l OH
HO l l OH _

EDC, DMAP, DCM/DMF

s Ao

A(OVW\O



US 2011/0181826 Al

Jul. 28,2011

-continued

0}
e NN NP
oM
o}

0]

[0064] 2.5 equivalent of KOH and water were added to a
solution in which 4-(4-Hydroxy phenyl)benzoic acid is dis-
solved in EtOH, and the temperature of the mixture solution
was adjusted to 80° C. 1.2 equivalent of 6-bromo hexanol was
slowly added to the solution and the reaction was carried out
for 20 hours. The prepared solid was filtered, and washed with
hexane. The compound obtained by above processes was
dissolved in DMAc (dimethyl acetamide), 1.2 equivalent of
acryloyl chloride was added thereto, and the reaction was
carried out for 3 hours. After adding excess water to the
reacted solution, the prepared solid was filtered, washed with
water many times, and dried. The obtained solid was dis-
solved in DCM (dichloromethane)/ DMF(dimethylforma-
mide) (weight ratio 10:1), EDC (1-Ethyl-3-(3-dimethylami-
nopropyl)-carbodiimide Hydrochloride) and DMAP (4-
(Dimethylamino)pyridine) were added thereto in order, and

HO, l I OH

O O/\/\/\/OY\

6]

the solution was stirred for 30 minutes. The core compound
prepared in Synthesis Example was added to the solution, and
the reaction was carried out for 18 hours. After the reacted
solution was diluted by using DCM and washed with water,
the solvents were eliminated by a vacuum distiller. The prod-
uct was purified by using a flash chromatography and the
compound 1 was obtained.

[0065] ‘HNMR (500 MHz, CDCl,): 81.45~1.58 (m, 16H),
1.72 (m, 8H), 1.83 (m, 8H), 4.02 (t, 8H), 4.10(t, 8H), 5.82 (dd,
4H), 6.14 (dd, 4H), 6.42 (dd, 4H), 6.99 (d, 8H), 7.08 (d, 8H),
7.19 (d, 8H), 7.59 (d, 8H), 7.67 (d, 8H), 8.24 (d, 8H).

[0066] Nematic phase temperature range: 145° C.~156° C.
Preparation Example 2
Synthesis of Liquid Crystal Compound 2
[0067]

- e N NP NS

HO OH

(1:1 mixture)

EDC, DMAP, DCM/DMF
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0]

O
¢

[0068] 5.2 equivalent of EDC and 0.2 equivalent of DMAP
were added to a solution in which 2.4 equivalent of 4-(4-
heptyloxyphenyl)benzoic acid and 2.4 equivalent of 4-(4-
acryloyloxyhexyloxyphenyl)benzoic acid were dissolved in
DMEF, and the solution was stirred for 30 minutes.

[0069] After adding the core compound synthesized in
Synthesis Example was added to the mixture solution, the
reaction was carried out for two days. The liquid crystal
compound 2 was obtained by passing through the purification
process same as in the method of Preparation Example 1.

[0070] HNMR (500 MHz, CDCL,): 8 0.90 (t, 6H), 1.31~1.
40 (m, 12H), 1.47~1.56 (m, 12H), 1.72 (m, 411), 1.85 (m, 8H).
4.03 (m, SH), 4.20 (1, 4H), 5.83 (dd, 2H), 6.14 (dd, 2H), 6.41
(dd, 2H), 7.00 (d, 8H), 7.08 (d, 8H), 7.19 (d, 811). 7.60 (d, 8H),
7.68 (d, 8H), 8.13 (d, 8H).

[0071] Nematic phase temperature range: 175° C.~185° C.

Examples
Forming Optical Films
Example 1

Preparation of an Optical Film Using the Liquid
Crystal Compound 1 According to Preparation
Example 1

[0072] After coating a PVA alignment layer on a LDC
glass, a pretilted alignment layer was prepared by rubbing the
layer. A solution in which the liquid crystal compound 1
prepared in Preparation Example 1 and Irgacure651 were
dissolved in methylethylketone was coated on the alignment
layer by a bar coating method so as to prepare a film. The film
was dried at 110° C. for 1 minute, and the optical film was
obtained.
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Example 2

Preparation of an Optical Film Using the Liquid
Crystal Compound 2 According to Preparation
Example 2

[0073] Theoptical film was prepared according to the same
method as in Example 1, except that the liquid crystal com-
pound 2 was used instead of the liquid crystal compound 1.

Experimental Example

Measurements for Thickness and Average Angle of
Inclination p of the Optical Film

[0074] The thickness of the optical films prepared accord-
ing to Examples 1 and 2 was measured by using a micrometer
(Mitutoyo Co. Ltd.). and the average angle of inclination {3
was measured by using Axoscan (Axometrics Co. Ltd.), an
apparatus for polarization measurement. The results of the
measurement were listed in the following Table 1.

TABLE 1

Thickness of Film (um)  average angle of inclination f3

930

Example 1 2.1 2
Example 2 1.9 21°

[0075] As shown in Table 1, the optical films prepared by
using the liquid crystal compound or the liquid crystal com-
position including the same show the average angle of incli-
nation f§ of 5° to 50° which is measured by using Axoscan, an
apparatus for polarization measurement, and can minimize
the change of color according to viewing angle, and thus they
can be widely applied to the industrial field concerning the
preparation of LCD device.
[0076] Thepreferable examples of the present invention are
explained as disclosed above. However, the present invention
is not limited to or by this, and numerous modifications and
variations of the present invention are possible in light of the
above teachings and the scope of the appended claims, and it
is also included in the range of the present invention, obvi-
ously.

1. A compound represented by the following Chemical
Formula 1:

Chemical Formula 1
Al AlZ

A2 All

A3 I I Al 0

A% l | l A

AS AS
Af A7

wherein,
Al to A? are independently —H or a substituent repre-
sented by chemical formula

—l~B D!—E!'—D?—G,
m

Jul. 28,2011

and atleastone of A' to A'? are a substituent represented
by chemical formula

—[—B D!—E!'—D*—G!
n {m=0);

Bis—O— —NH—,—(CH,),—,—O(CH,),0—,—NH
(CH,),NH—, —O(CH,),NH—, —NH(CH,),0—,
—CH=—CH—, —(=C—, —(C(=0)0—, —0OC
(=0)—, or —C(=0)—, and n is an integer of 0~6;

ring C is

6 Q9 QIO
8 Qll
Q' to Q'? are independently —H, —F, —Cl, —Br, —I,
—CN, —CF,;,—OH, a C,~C,, alkyl,aC,~C,, alkoxy
or a substituent represented by chemical formula -D
E2-D*G%;
m is an integer of 0~2;
D', D% D?, and D* are independently —O—, —NH—, or

(CH2) , and p is an integer of 0~5;
E'! and E* are 1ndependently aC~C,, alkylene aC,~C,,
alkenylene, —(CH,CH,0),—, —(CH,CHCH O)
or —(CHCH CH,0),— and q is an integer of 1~5

G' and G* are mdependently —H,

(6]
H,C
(8]
VvV ., Qr ! ! H
and
Vis —H, —CH,, —CH,CH,, —F, —Cl, —Br, or —CF,.

2. The compound according to claim 1, wherein the
C,~C,, alkenylene of E' and E? is —CH=CH—,
—CH—CCH, ~ CH,CH—CH,
—CH—CHCH,CH,—, —CH,CH—CHCH,—,
—CH,CH,CH—CH—, —CH—CHCH,CH,CH,—,
— CH,CH—CHCH,CH, —, — CH,CH,CH—CHCH,—, or
— CH,CH,CH,CH—CH .

3. The compound according to claim 1, wherein

the B is —OC(=0)—;
ring C is

Ql QZ QS Q6 Q9 QIO

Q3 Q4 , or Q7 QS Qll Q12

4. The compound according to claim 1, wherein A'=A",
AZZAS, AA3:A9, A4:A10, ASZAII, and A6:A12.
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5. The compound according to claim 4, wherein A>=A®, 6. The compound according to claim 4, wherein the com-
AS=A and A', A3 A% AS A7 A°, A and A% are —H. pound is selected from the group consisting of:

OC4H30,
/Y

0

0C,150

N

=

O 0O

e}

0C,H,0
0C4H,0.

0
oc4Hgo)v

0C4H,

¢

QLY L

QO

0
OC4Hgo/lk/

C4Hy0
C4H,0

OC4H,
O\H/Q/
0

0
0C,Hy;

A(ocﬁleo ocﬁHmoY\
r U ]
4 e
20Veh
|
POROY
J v
LA Sy
\)kocﬁl{uo ocﬁHmoJ\/ ;

L
5

@]
ES

Jan]
£

Q
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-continued

Celj30 OCGHIZOWK\;
J 0
9 e
FO T
|
POROY
J v
e 9
\)‘\OQHQO OCeH 3

OCsH 40 OCSH, 40,
gahe! o
0 AN O~ 0

oo™

|
0 0
o J T o
PO O
\)kOCSHIOO OCSHIOOJK/;

OCSHIOOw(\

CsH,,0 0 /Q/ 0 ,

sHip \/\O
o l l o)

o]

| O O |
/@)‘\o OJ\@\
OCsH

O
\)‘\OQHIOO
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-continued
OC,H, OC,H,

Q

OC4HgO 0C,4HO
Ar o \[(\

o
@)

o
Q

o 0
|
YOO
o 0

(0] )k/ 5
0C,HsO A

O

\)kocmgo

OC4H, OC,Hy

0OC4H:0 OC4Hg0
A( OC/H,s OC-Hys j(\
0 o o 0
0 O O 0

O O O O
0 0 0
0C5H;s OC7Hs )‘\/;
0C,HgO 0C,H0 A
0 0
OC4HgO)j\/ \)kocmgo
OC4HgO OC4Hng(\
0 0 0
0 ‘ ‘ 0
O O O |
0 0 0 0
\)k )k/; and
0C4HgO 0C,Hs0
OC4HgOﬁ(\ A(OQ@;O
0 0

a

~
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-continued

OCqH 3

0C,4H50
Ar
(6]

o]

o]

0
\)LOQHSO

OCel 3

7. A method of preparing the liquid crystal compound
represented by Chemical Formula 1 of claim 1, comprising
the steps of:
preparing a compound represented by the following
Chemical Formula 3 by reacting 2 molecules of a com-
pound represented by the following Chemical Formula
2;

preparing a core compound represented by Chemical For-
mula 4 by substituting the alkoxy group of the com-
pound represented by Chemical Formula 3 with
hydroxyl group; and

substituting the hydroxyl group of the core compound rep-

resented by Chemical Formula 4 with

_fB4<E>_)7DI_EI_D2_GI;

Chemical Formula 2

(@]

X! X6
X2 X’
x? x*

Chemical Formula 3
Yl YIZ
YZ Yl 1
YS l l Yl 0
Y4 l l Y°
YS YS
YG Y7

OCqH3

oc4ﬂgoﬁ(\
0 0 0
1
|
(]
0 0 0
oc4ﬂgo)v '

OCgH,3
-continued
Chemical Formula 4

Zl 7 12
Z2 Zl 1
ZS l l ZIO
zt I | Yid
7’ 78

78 z

wherein, X' to X°® of Chemical Formula 2 are indepen-
dently hydrogen, or a C,~C, alkoxy group,

Y!toY*? of Chemical Formula 3 are independently hydro-
gen, or a C,~C; alkoxy, and Z* to Z'* are independently
hydrogen, or hydroxyl group.

8. A liquid crystal composition, comprising at least one

compound according to claim 1.

9. The liquid crystal composition according to claim §,
wherein the compound is included in an amount 0£ 0.1 t0 99.9
weight % in total liquid crystal composition.

10. The liquid crystal composition according to claim 8,
wherein liquid crystal composition further comprises at least
one compound selected from the group consisting of: a poly-
merizable liquid crystal compound having at least one func-
tional group selected from the group consisting of vinyl
group, vinyloxy group, acryl group, and methacryl group; a
polymerizable non-liquid crystal compound having said
functional group; and a polymer having said functional
group.

11. The liquid crystal composition according to claim 8,
wherein the liquid crystal composition comprises at least one
photoreaction initiator selected from the group consisting of
benzoyl ether, benzoyl isobutyl ether, benzoyl isopropyl
ether, benzophenone, acetophenone, 4-benzoyl-4'-methyl-
dipheny! sulfide, benzylmethyl ketal, dimethylaminomethyl
benzoate, 3,3'-dimethyl-4-methoxy benzophenone, methyl-
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benzoyl formate, 2-methyl-1-(4-methylthio)phenyl)-2-mor-
pholinylpropan-1-one, 2-benzyl-2-dimethylamino-1-(4-
morpholinophenyl)-butan-1-one, 1-hydroxycyclohexyl
phenyl ketone, and Irgacure series, in an amount of 0.001 to
20 parts by weight per 100 parts by weight of total liquid
crystal composition.

12. The liquid crystal composition according to claim 8,
wherein the liquid crystal composition further comprises an
organic solvent, or a surfactant, or a mixture of the organic
solvent and the surfactant.

13. A method of preparing an optical film, comprising the
steps of: coating the liquid crystal composition according to
claim 8 on a substrate; drying the substrate coated with the
liquid crystal composition; and hardening the dried substrate.

14. A method of preparing an optical film, comprising the
steps of:

the liquid crystal composition according to claim 8 on a

peelable film; drying the peelable film coated with the
liquid crystal composition; forming a liquid crystal film
by hardening the dried peelable film; and transferring
the liquid crystal film to a substrate.

15. The method according to claim 13, wherein the sub-
strate comprises an alignment layer which is aligned before
coating the liquid crystal composition on a substrate.

16. The method according to claim 13, wherein coating
step is carried out with a spin coating method, a roll coating

Jul. 28,2011

method, a printing method, a dip-drawing method, a curtain
coating method, a die coating method, a dip coating method,
or a bar coating method.

17. The method according to claim 13, further comprising
an additional heating step after the drying step.

18. The method according to claim 13, wherein the hard-
ening step is carried out by irradiating UV-ray of 20 mJ/cm?
to 50 J/em?, or by heat-treating at the temperature of 10 to
200° C. for 3 seconds to 30 minutes.

19. An optical film prepared by using the liquid crystal
composition according to claim 8.

20. The optical film according to claim 19, wherein the
optical film is a compensation film for a liquid crystal display.

21. The optical film according to claim 19, wherein the
average angle of inclination § of the optical film measured by
using Axoscan, an apparatus for polarization measurement, is
5% to 50°.

22. A liquid crystal display device, comprising the optical
film according to claim 19.

23. The liquid crystal display device according to claim 19,
wherein the device is selected from a TN mode display
device, a STN mode display device, and an OCB mode dis-
play device.
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