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PHOTO-CROSSLINKABLE LIQUID CRYSTAL
MONOMERS WITH OPTICAL ACTIVITY

FIELD OF THE INVENTION

[0001] The present invention relates to liquid crystal mono-
mers, especially relates to a photo-crosslinkable liquid crystal
monomers containing a chiral center with an acrylate group
or terminal diacrylate groups.

BACKGROUND OF THE INVENTION

[0002] Cholesteric liquid crystal (CLC) reflective technol-
ogy is a technology which utilizes several bistable liquid
crystal monomers having similar molecular structures to cho-
lesterol, to reflect colorful light according to the molecular
torsion state. Macromolecular Liquid Crystalline Films
(MLCF), which can be created from adding a polymer con-
taining an acrylate group to the CLC structure further curing
by UV, have special optical properties to be applicable to
various display devices. The CL.C molecule has a spiral struc-
ture which can selectively reflect wavelength of the MLCF.
The bands of the reflected wavelength are related to the
pitches of the CLC molecule, which can be represented by the
following equation (1).

A=np L,

[0003] wherein X is a reflective wavelength, p is a pitch of
the CLC molecule, and nis a value of the dielectric anisotropy
of the cholesteric phase.

[0004] Pitches of the CLC molecule can be changed in
different ways to control bands of the reflection of the ML.CF
to create red, green, or blue light. Conventionally known
photo-crosslinkable compound having a chiral center can be
added into room temperature nematic liquid crystal (NLC) or
CLC to get a wider reflection band and a higher reflective
intensity of the liquid crystal by controlling the concentra-
tions thereof. When the concentrations are increased, the
pitches of the CLC molecule are also increased. Then, a
polymer is added into the CLC, and after photocrosslinking
reaction, the polymer will have chain reactions to wrap up the
CLC molecules, making the CL.C change from a liquid state
to asolid state. Thus, adding a photo-crosslinkable compound
can control the color and color saturation of the reflection of
the room temperature NLC or CLC.

[0005] Please refer to FIG. 1. FIG. 1 is a diagram illustrat-
ing a relationship between wavelength and reflectance of the
reflection of CLC molecules. The CLC molecules form a
macromolecule membrane after polyreaction. The wave-
length of the reflection of the CLC molecules can be adjusted
by adding various concentrations of the chiral molecules. The
CLC molecules which are added different amounts of chiral
molecules have different helical twisting power (HTP) to vary
due to added amounts, thus reflection wavelength can be
fallen blue, green, or red band.

[0006] Currently known optically active compounds have
low HTP, which cause poor compatibility between the opti-
cally active compounds and the CL.C, and do not have a liquid
crystalline phase. In addition, in order to get the desired
reflecting property of the CLC, there needs to be added more
optically active compounds.
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[0007] Thus, there is a need for an improved optically
active compound to overcome the above-mentioned difficul-
ties.

SUMMARY OF THE INVENTION

[0008] The purpose of the present invention is to provide a
photo-crosslinkable liquid crystal monomers having optical
activity thereby with chemical structures to strengthen the
HTP and to have aliquid crystalline phase. By introducing the
present invention, the room temperature nematic liquid crys-
tal (NLC) or the cholesteric liquid crystal (CLC) may have a
better mutual solubility, as well as a wider and steadier struc-
ture of liquid crystal.

[0009] Therefore, the present invention provides photo-
crosslinkable liquid crystal monomers with optical activity,
wherein a formula thereof is:

" ’ /

[0010] wherein n is an integer from 4 to §;

[0011] m is an integer from 1 to 3;

[0012] X is hydrogen, halogens, cyano or thiocyano, or
nitro, and X is at a para position, an ortho position, or a meta
position of the alkoxy groups; and

[0013] Ris C1-10 alkyl.

[0014] The C1-10 alkyl is a straight-chain or a branched
alkyl group which comprises 1-10 carbon atoms, such as:
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-bu-
tyl, sec-butyl, n-amyl, isopentyl, neopentyl, n-hexyl, 1-meth-
ylpentyl, 2-methylpentyl, 3-methylpentyl, 4-methylpentyl,
1,1-dimethylbutyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl,
2,2-dimethylbutyl, 3,3-dimethylbutyl, n-heptyl, 1-methyl-
hexyl, 2-methylhexyl, 3-methylhexyl, 4-methylhexyl, 5-me-
thylhexyl, 1,1-dimethylpentyl, n-octyltin, 1-methylheptyl,
2-methylhepty, 3-methylhepty, 4-methylhepty, n-nonyl,
1-methyloctyl, 2-methyloctyl, 3,6-dimethylheptyl, decyl,
1-methylnonyl, etc.

[0015] Ina preferred embodiment of the present invention,
R is C6-10 alkyl. That is, said C6-10 alkyl is a straight-chain
or a branched alkyl group which comprises 6-10 carbon
atoms. It is especially preferable, where R is (s)-1-methyl-
heptyl or (s)-3,6-dimethylheptyl.

[0016] The halogen is fluorine, chlorine, bromine, or
iodine.

[0017] Ina preferred embodiment of the present invention,
nis 6.

[0018] Ina preferred embodiment of the present invention,
mis 1.

[0019] Ina preferred embodiment of the present invention,

X is hydrogen or halogens, and more preferably X is hydro-
gen.

[0020] Ina preferred embodiment of the present invention,
R is C6-10 alkyl. It is especially preferable where R is (s)-1-
methylheptyl or (s)-3,6-dimethylheptyl.

[0021] In a further preferred embodiment of the present
invention, nis 6, m is 1, X is hydrogen or halogens, and R is
C6-10 alkyl.
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[0022] Compared with the prior art, the positive effects of
the present invention are as follows.

[0023] 1) By introducing a chiral center, the present inven-
tion increases the HTP value to control the pitches ofthe CLC
molecule. By introducing an end position-acrylate group, the
CLC molecules can form a macromolecule membrane after
polyreaction, and by adjusting the concentrations of the
added chiral molecules, a CLC membrane can be made to
reflect particular light and can be used in reflective liquid-
crystal E-book.

[0024] 2) The liquid crystal monomers of the present inven-
tion contains liquid crystalline phase. When they are intro-
duced into the room temperature nematic liquid crystal
(NLC) or the cholesteric liquid crystal (CLC), they will have
a higher compatibility with the liquid crystal, and better
mutual solubility as well as a wider and steadier structure of
liquid crystal.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] FIG.1isadiagram illustrating relationship between
wavelength and reflectance of the reflection.
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[0026] FIG. 2 is a formula of photo-crosslinkable liquid
crystal monomers of the present invention with optical activ-

ity.
DESCRIPTION OF THE INVENTION

[0027] The present invention provides photo-crosslinkable
liquid crystal monomers with optical activity, wherein a for-
mula thereof which is shown in FIG. 2 is:

Example 1

[0028] nis6,mis 1, Xishydrogen, Ris (s)-1-methylheptyl.
Thus the formula is:

O
O
o G- oy S
¢} 0O .

i
HO(CHy)¢OH —— HO(CH,)eBr

[0029] The scheme is as follows.
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-continued

[0030] The preparation method thereof is as follows:
[0031] 1) Preparing 6-bromo-1-hexanol.

[0032] Putting 1,6-hexanediol (20 g) and 48% (wt %) HBr
into a reacting bottle (500 mL), adding toluene (200 mL)
followed by stirring and refluxing at 80° C. for 24 hours. Then
cooling to the room temperature, removing the solvent by a
rotary vacuum evaporator, drying with anhydrous magne-
sium sulfate to gain crude product, wherein column chroma-
tography of the crude product is carried out to gain pure
6-bromo-1-hexanol (22.85 g). The yield is about 75%.

[0033]

O
. . 0—

[0034] methyl 4'-hydroxy[1,1"-biphenyl]-4-carboxylate.
[0035] Dissolving 4'-hydroxy-4-biphenylcarboxylic acid
(5 g) in methanol (50 mL), adding sulfuric acid (98% wt., 2
mL) and toluene (10 mL) followed by heating and refluxing
for 12 hours. Then cooling to room temperature, extracting
with water and ethyl acetate, drying with anhydrous magne-
sium sulfate to gain crude product, wherein column chroma-
tography of the crude product is carried out to gain a pure
target compound (5.22 g). The yield is about 98%.

[0036]

O
HO(HZC)6O
00—

[0037] methyl 4'-(6-hydroxyhexyloxy)-[1,1-biphenyl]-4-
carboxylate.

[0038] Putting the product of step (i1) (5 g), 6-bromo-1-
hexanol (4 g) and potassium iodide into a reacting bottle (500
mlL), adding acetone followed by stirring. Then adding potas-
sium carbonate solution (20 mL) followed by heating and
refluxing for 24 hours. Then cooling to room temperature,
removing the solvent by a rotary vacuum evaporator, column
chromatography of the crude product is carried out to gain a
pure target compound (6.61 g). The yield is about 95%.

ii) Preparing

1i1) Preparing

0
0
— \)kO(HZC)GO J\/\/\/

[0039] iv) Preparing

(0]
HO(HZC)&O
OH

[0040] 4'-(6-hydroxyhexyloxy)-[1,1'-biphenyl]-4-car-
boxylic acid.

[0041] Dissolving the product of step (iii) (5 g) into areact-
ing bottle (500 mL), adding ethanol (180 mL) followed by
stirring. Adding potassium hydroxide solution (20 mL) fol-
lowed by heating and refluxing for 12 hours. Then cooling to
the room temperature followed by removing the solvent by a
rotary vacuum evaporator. Dissolving the product in water
followed by adding hydrochloric acid slowly, and then the
solids start to be separated out till the pH value is 3. Then
allow it to stand for half an hour, and then get the solids after
filtration. The solids are dried by a vacuum drying chamber
and recrystallized by ethanol, to gain a pure target compound
(4.65 g). The yield is about 97%.

[0042] v) Preparing

0]

O
\)kO(Hz(j)SO
OH

[0043] 4'-(6-acryloxy-hexyl-1-oxy)-[1,1"-biphenyl]-4-car-
boxylic acid.

[0044] Putting the product of step (iv) (2 g) and 2,6-di-tert-
butyl-4-methylphenol into a two-neck bottle (250 mL), and
then vacuuming for 1 hour. Under the protection of nitrogen,
adding 1,4-dioxane as a solvent followed by adding 2,6-di-
tert-butyl-4-methylphenol under room temperature. After 30
minutes, acrylyl chloride (0.6 mL) was dropped slowly into
the bottle on ice bath. Heating to 50° C. and refluxing for 5
hours. Cooling to the room temperature, cold dilute hydro-
chloric acid (50%, wt.) was dropped slowly into the bottle,
and then the solids start to be separated out. Extracting by
water and dichloromethane, drying with anhydrous magne-
sium sulfate, removing the solvent by a rotary vacuum evapo-
rator, column chromatography of the crude product is carried
out to gain a pure target compound (1.69 g). The yield is about
72%.
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[0045] vi) Preparing

@JOOOM

[0046] (s)-1-benzyloxy-4-[(1-methylheptyl)oxy]benzene.

[0047] Putting 4-benzyloxyphenol (5 g) and triphenyl
phosphine (23.58 g) into a two-neck bottle (500 mL), and then
vacuuming for 1 hour. Under the protection of nitrogen, add-
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(5)-4-[(1-methylheptyl)oxy|phenol-4'-(6-acryloxy-hexyl-1-
0xy)-[1,1'-biphenyl]-4-carboxylate.

[0052] Putting the product of step (vii) (1.01 g), the product
of step (v) (2 g) and 4-dimethylamiopryidine (0.03 g) into a
reacting bottle (500 mL), and then vacuuming for 1 hour.
Under the protection of nitrogen, adding dichloromethane as
a solvent, react 30 minutes. Then adding dicyclohexylcarbo-
diimide (DCC, 1.41 g), react 12 hours under the room tem-
perature. Extracting by water and dichloromethane, drying
with anhydrous magnesium sulfate, column chromatography
of the crude product is carried out to gain a pure target com-
pound (1.81 g). The yield is about 70%.

Example 2
[0053]

ing dichloromethane (150 mL) followed by stirring to dis-
solve. Adding diethyl azodicarboxylate (22.73 g) into the
bottle on ice bath followed by stirring. Adding (s)-2-octyl-
chloride (13.36 g), reacting 24 hours under room temperature.
Extracting by water and dichloromethane, drying with anhy-
drous magnesium sulfate, removing the solvent by a rotary
vacuum evaporator, column chromatography of the crude
product is carried out to gain a pure target compound (19.41
2). The yield is about 83%.

[0048] wvii) Preparing
HOO OJ\/\/\/

[0049]  (s)-4-[(1-methylheptyl)oxy]phenol.

[0050] Adding the product of step (vi) (5 g) and 10% Pd/C
into a reacting bottle (500 mL), and then vacuuming for 1
hour. Under the protection of nitrogen, adding tetrahydrofu-
ran (150 mL), adding hydrogen followed to react 10 hours,
filtering the Pd/C after the reaction. Removing the solvent by
a rotary vacuum evaporator, column chromatography of the
crude product is carried out to gain a pure target compound
(3.38 g). The yield is about 95%.

[0051] wviii) Preparing the final target compound, which is:

0

[0054] The preparation method thereof is as follows:
[0055] 1) Preparing 6-bromo-1-hexanol.

[0056] Putting 1,6-hexanediol (20 g) and 48% (wt %) HBr
into a reacting bottle (500 mL), adding toluene (200 mL)
followed by stirring and refluxing at 80° C. for 24 hours. Then
cooling to the room temperature, removing the solvent by a
rotary vacuum evaporator, drying with anhydrous magne-
sium sulfate to gain crude product, wherein column chroma-
tography of the crude product is carried out to gain pure
6-bromo-1-hexanol (22.85 g). The yield is about 75%.

[0057]

O
. . 0—

[0058] methyl 4'-hydroxy[1,1'-biphenyl]-4-carboxylate.
[0059] Dissolving 4'-hydroxy-4-biphenylcarboxylic acid
(5 g) in methanol (50 mL), adding sulfuric acid (98% wt., 2
mL) and toluene (10 mL) followed by heating and refluxing
for 12 hours. Then cooling to the room temperature, extract-
ing with water and ethyl acetate, drying with anhydrous mag-
nesium sulfate to gain crude product, wherein column chro-
matography of the crude product is carried out to gain a pure
target compound (5.22 g). The yield is about 98%.

i1) Preparing

O
A OO S
0O 0
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[0060] iii) Preparing

0}
HO(HZC)GO
00—

[0061] methyl 4'-(6-hydroxyhexyloxy)-[1,1"-biphenyl]-4-
carboxylate.

[0062] Putting the product of step (i1) (5 g), 6-bromo-1-
hexanol (4 g) and potassium iodide into a reacting bottle (500
mL), adding acetone (180 mL) followed by stirring. Then
adding potassium carbonate solution (20 mL) followed by
heating and refluxing for 24 hours. Then cooling to the room
temperature, removing the solvent by a rotary vacuum evapo-
rator, column chromatography of the crude product is carried
out to gain a pure target compound (6.61 g). The yield is about
95%.

[0063] iv) Preparing

o]
HO(HZC)GO
OH

[0064] 4'-(6-hydroxyhexyloxy)-[1,1'-biphenyl]-4-car-
boxylic acid.

[0065] Dissolving the product of step (iii) (5 g) into a react-
ing bottle (500 mL), adding ethanol (180 mL) followed by
stirring. Adding potassium hydroxide solution (20 mL) fol-
lowed by heating and refluxing for 12 hours. Then cooling to
the room temperature followed by removing the solvent by a
rotary vacuum evaporator. Dissolving the product in water
followed by adding hydrochloric acid slowly, and then the
solids start to be separated out till the pH value is 3. Then
stand it for 10 minutes, and then get the solids after filtration.
The solids are dried by a vacuum drying chamber and recrys-
tallized by ethanol, and then we gain a pure target compound
(4.65 g). The yield is about 97%.
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[0067] 4'-(6-acryloxy-hexyl-1-0xy)-[1,1'-biphenyl]-4-car-

boxylic acid.

[0068] Putting the product of step (iv) (2 g) and 2,6-di-tert-
butyl-4-methylphenol into a two-neck bottle (250 mL), and
then vacuuming for 1 hour. Under the protection of nitrogen,
adding 1,4-dioxane as a solvent followed by adding 2,6-di-
tert-butyl-4-methylphenol under the room temperature. After
about half an hour, acrylyl chloride (0.6 ml.) was dropped
slowly into the bottle on ice bath. Heating to 50° C. and
refluxing for 5 hours. Cooling to the room temperature, cold
dilute hydrochloric Acid (50%, wt.) was dropped slowly into
the bottle, and then the solids start to be separated out.
Extracting by water and Dichloromethane, drying with anhy-
drous magnesium sulfate, removing the solvent by a rotary
vacuum evaporator, column chromatography of the crude
product is carried out to gain a pure target compound (1.69 g).
The yield is about 72%.

[0069] wvi) Preparing (s)-1-benzyloxy-4-[(3,6-dimethyl-
heptyl)oxy]benzene.

[0070] Putting 4-benzyloxyphenol (5 g) and triphenyl
phosphine (23.58 g) into a two-neck bottle (250 mL), and then
vacuuming for 1 hour. Under the protection of nitrogen, add-
ing dichloromethane (150 mL) followed by stirring to dis-
solving. Adding diethyl azodicarboxylate (22.73 g) into the
bottle on ice bath followed by stirring. Then adding (s)-3,6-
dimethyl-octylchloride (15.01 g), reacting 24 hours under the
room temperature. Extracting by water and dichloromethane,
drying with anhydrous magnesium sulfate, removing the sol-
vent by a rotary vacuum evaporator, column chromatography
of the crude product is carried out to gain a pure target com-
pound (20.26 g). The yield is about 83%.

[0071] wvii) Preparing (s)-4-[(3,6-dimethylheptyl )oxy|phe-
nol.

[0072] Adding the product of step (vi) (5 g) and 10% Pd/C
into a reacting bottle (500 mL), and then vacuuming for 1
hour. Under the protection of nitrogen, adding tetrahydrofu-
ran (150 mL), adding hydrogen followed to react 10 hours,
filtering the Pd/C after the reaction. Removing the solvent by
a rotary vacuum evaporator, column chromatography of the
crude product is carried out to gain a pure target compound
(3.59 g). The yield is about 95%.

[0073] wiii) Preparing the final target compound, which is

[0066] v) Preparing

0

\)L /

\ O(HZC)GO
OH

(5)-4-[(3,6-dimethylheptyl)oxy|phenol-4'-(6-acryloxy-
hexyl-1-oxy)-[1,1'-biphenyl]-4-carboxylate.

[0074] Putting the product of step (vii) (1.07 g), the product
of step (v) (2 g) and 4-dimethylamiopryidine (0.03 g) into a
reacting bottle (500 mL), and then vacuuming for 1 hour.
Under the protection of nitrogen, adding dichloromethane as
a solvent, react 30 minutes. Then adding dicyclohexylcarbo-
diimide (DCC, 1.41 g), react 12 hours under the room tem-
perature. Extracting by water and dichloromethane, drying
with anhydrous magnesium sulfate, column chromatography
of the crude product is carried out to gain a pure target com-
pound (1.85 g). The yield is about 70%.
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Example 3
[0075]
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o]
] F
\)LO(HZC)GO /k/\/\/ ]
O—< ;>—O

[0076] The preparation method thereof is as follows:
[0077] 1) Preparing 6-bromo-1-hexanol.

[0078] Putting 1,6-hexanediol (20 g) and 48% (wt %) HBr
into a reacting bottle (500 mL), adding Toluene (200 mL)
followed by stirring and refluxing at 80° C. for 24 hours. Then
cooling to the room temperature, removing the solvent by a
rotary vacuum evaporator, drying with anhydrous magne-
sium sulfate to gain crude product, wherein column chroma-
tography of the crude product is carried out to gain pure
6-bromo-1-hexanol (22.85 g). The yield is about 75%.

[0079]

O
. . 0—

[0080] methyl 4'-hydroxy[1,1'-biphenyl]-4-carboxylate.
[0081] Dissolving 4'-hydroxy-4-biphenylcarboxylic acid
(5 g) in methanol (50 mL), adding sulfuric acid (98% wt., 2
mL) and Toluene (10 mL) followed by heating and refluxing
for 12 hours. Then cooling to the room temperature, extract-
ing with water and ethyl acetate, drying with anhydrous mag-
nesium sulfate to gain crude product, wherein column chro-
matography of the crude product is carried out to gain a pure
target compound (5.22 g). The yield is about 98%.

[0082]

0]
HO(HZC)GO
00—

[0083] methyl 4'-(6-hydroxyhexyloxy)-[1,1'-biphenyl]-4-
carboxylate.

[0084] Putting the product of step (i) (5 g), 6-bromo-1-
hexanol (4 g) and potassium iodide into a reacting bottle (500
mL), adding acetone (180 mL) followed by stirring. Then
adding potassium carbonate solution (20 mL) followed by
heating and refluxing for 24 hours. Then cooling to the room
temperature, removing the solvent by a rotary vacuum evapo-
rator, column chromatography of the crude product is carried
out to gain a pure target compound (6.61 g). The yield is about
95%.

ii) Preparing

iii) Preparing

[0085]

0]
HO(HZC)GO
OH

[0086] 4'-(6-hydroxyhexyloxy)-[1,1'-biphenyl]-4-car-
boxylic acid.

iv) Preparing

[0087] Dissolving the product of step (iii) (5 g) into a react-
ing bottle (500 mL), adding ethanol (180 mL) followed by
stirring. Adding potassium hydroxide solution (20 mL) fol-
lowed by heating and refluxing for 12 hours. Then cooling to
the room temperature followed by removing the solvent by a
rotary vacuum evaporator. Dissolving the product in water
followed by adding hydrochloric acid slowly, and then the
solids start to be separated out till the pH value is 3. Then
stand it for 10 minutes, and then get the solids after filtration.
The solids are dried by a vacuum drying chamber and recrys-
tallized by ethanol, and then we gain a pure target compound
(4.65 g). The yield is about 97%.

[0088] v) Preparing

0]

(0]
\)kO(HZC)so
OH

[0089] 4'-(6-acryloxy-hexyl-1-oxy)-[1,1-biphenyl]-4-car-
boxylic acid.

[0090] Putting the product of step (iv) (2 g) and 2,6-di-tert-
butyl-4-methylphenol into a two-neck bottle (250 mL), and
then vacuuming for 1 hour. Under the protection of nitrogen,
adding 1,4-dioxane as a solvent followed by adding 2,6-di-
tert-butyl-4-methylphenol under the room temperature. After
about half an hour, acrylyl chloride (0.6 mL) was dropped
slowly into the bottle on ice bath. Heating to 50° C. and
refluxing for 5 hours. Cooling to the room temperature, cold
dilute hydrochloric acid (50%, wt.) was dropped slowly into
the bottle, and then the solids start to be separated out.
Extracting by water and dichloromethane, drying with anhy-
drous magnesium sulfate, removing the solvent by a rotary
vacuum evaporator, column chromatography of the crude
product is carried out to gain a pure target compound (1.69 g).
The yield is about 72%.
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[0091] wvi) Preparing (s)-1-bromo-2-fluoro-4-[(1-methyl-
heptyl)oxy|benzene.

[0092] Putting 4-bromo-3-fluorophenol (4.76 g) and phos-
phorus (23.58 g) into a two-neck bottle (500 mL), and then
vacuuming for 1 hour. Under the protection of nitrogen, add-
ing dichloromethane (150 mL) followed by stirring to dis-
solving. Adding diethyl azodicarboxylate (22.73 g) into the
bottle on ice bath followed by stirring. Adding (s)-2-octyl-
chloride (13.36 g), and then reacting 24 hours under the room
temperature. Extracting by water and dichloromethane, dry-
ing with anhydrous magnesium sulfate, removing the solvent

0]

0]

by a rotary vacuum evaporator, column chromatography of
the crude product is carried out to gain a pure target com-
pound (18.85 g). The yield is about 83%.

[0093] wvii) Preparing (s)-2-fluoro-4-[(1-methylheptyl)
oxy|phenol-boronic acid.

[0094] Adding the product of step (vi) (10 g) into a two-
neck bottle. Under the protection of nitrogen, adding tetrahy-
drofuran (150 mL), cooling to -78° C., adding n-butyllithium
(13.90mL), standing for 2hours, and then adding triisopropyl
borate (14.67 mL). Return to the room temperature, standing
for 12 hours, adding hydrochloric acid, extracting by water
and dichloromethane, drying with anhydrous magnesium sul-
fate, removing the solvent by a rotary vacuum evaporator.
Recrystallizing by n-hexane, and then we gain a pure target
compound (6.65 g). The yield is about 75%.

[0095] wviii) Preparing (s)-2-fluoro-4-[(1-methylheptyl)
oxy|phenol.

[0096] Heating and refluxing the product of step (vii) (5 g)
and hydrogenperoxide for 24 hours followed by standing for
12 hours. Extracting by water and dichloromethane, drying
with anhydrous magnesium sulfate, removing the solvent by
a rotary vacuum evaporator, column chromatography of the
crude product is carried out to gain a pure target compound
(3.05 g). The yield is about 68%.

[0097] ix) Preparing the final target compound, which is:

0

0
\/“\O(HZC)gO
0

(8)-4-[(1-methylheptyl)oxy]phenol-3-4'-(6-acryloxy-hexyl-
1-oxy)-[1,1"-biphenyl]-4-carboxy late.

[0098] Putting the product of step (vii) (1.01 g), the product
of step (v) (2 g) and 4-dimethylamiopryidine (0.03 g) into a
reacting bottle (500 mL), and then vacuuming for 1 hour.
Under the protection of nitrogen, adding dichloromethane as
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a solvent, react 30 minutes. Then adding dicyclohexylcarbo-
diimide (DCC, 1.41 g), react 12 hours under the room tem-
perature. Extracting by water and dichloromethane, drying
with anhydrous magnesium sulfate, column chromatography
of the crude product is carried out to gain a pure target com-
pound (1.86 g). The yield is about 70%.

What is claimed is:

1. Photo-crosslinkable liquid crystal monomers with opti-
cal activity, comprising a formula thereof:

7/

X

wherein n is an integer from 4 to 8;

m is an integer from 1 to 3;

X is hydrogen, halogens, cyano or thiocyano, or nitro; and

R is C1-10 alkyl.

2. The Photo-crosslinkable liquid crystal monomers with
optical activity according to claim 1, wherein said n is 6.

3. The Photo-crosslinkable liquid crystal monomers with
optical activity according to claim 1, wherein said m is 1.

4. The Photo-crosslinkable liquid crystal monomers with
optical activity according to claim 1, wherein said X com-
prises hydrogen or halogens.

5. The Photo-crosslinkable liquid crystal monomers with
optical activity according to claim 4, wherein said X com-
prises hydrogen.

6. The Photo-crosslinkable liquid crystal monomers with
optical activity according to claim 1, wherein said R is C6-10
alkyl.

7. The Photo-crosslinkable liquid crystal monomers with
optical activity according to claim 6, wherein said R is (s)-1-
methylheptyl, or (s)-3,6-dimethylheptyl.

8. The Photo-crosslinkable liquid crystal monomers with
optical activity according to claim 1, wherein said n is 6, mis
1, X comprises hydrogen or halogens, R is C6-10 alkyl.

O/k/\/\/'

9. The Photo-crosslinkable liquid crystal monomers with
optical activity according to claim §, wherein saidnis 6, m1is
1, X comprises hydrogen, R is (s)-1-methylheptyl or
(5)-3.6-dimethylheptyl.

ko ok ok %



