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Synthesis of UV-curable liquid crystalline diacrylates for the
application of polarized electroluminescence

YUNG-HSIN YAO, LIANG-RERN KUNG, SHU-WEN CHANG and CHAIN-SHU HSU*
Department of Applied Chemistry, National Chiao Tung University, Hsin Chu 300, Taiwan R.O.C

(Received 28 July 2005; accepted 20 October 2005)

Two series of UV-curable rod-like diacrylates containing bis-tolane (M1-MS5) and bis-stilbene
(M6-M10) mesogens were synthesized. All of the diacrylates were prepared through
convergent syntheses involving palladium-catalysed coupling reactions. The thermal
transitions and mesomorphic properties of the diacrylates were characterized by differential
scanning calorimetry and optical microscopy. All the bis-tolane-based monomers reveal
nematic phases, except M5 which shows no mesomorphic behaviour. For the bis-stilbene
based monomers, most show no mesomorphic behavior and only M7 and M9 exhibit a SmA

phase.

1. Introduction

Oriented liquid crystal (LC) networks, an interesting
class of polymeric materials, are highly promising for a
diverse range of applications. Optical anisotropy is an
important property of oriented liquid crystalline net-
works. This kind of optically anisotropic LC network
can be used as an optical compensation film for a liquid
crystal display (LCD) to resolve its narrow viewing
angle problem [1]. Oriented LC networks can be
obtained by photopolymerization of difunctional LC
monomers in contact with unidirectionally rubbed thin
film substrates. During polymerization, the ordering of
the mesogen is fixed, yielding a uniaxially crosslinked
network [2]. Since the first report of polarized electro-
luminescence (EL) utilizing an organic semiconductor
by Dyreklev et al., [3] a number of approaches have
been reported to realize polarized EL devices [4-20)].
In general, polarized EL can be achieved from
uniaxially aligned chromophores, and this combination
of organic EL with well established LCD technology
offers the possibility of low cost, bright, portable
displays with the combined benefits of simplified
manufacture and enhanced power efficiency. As an
optional approach to polarized EL, UV-curable meso-
gens were first reported by O’Neill, Kelly and co-
workers [11]. The key conceptual advantage of the
UV-curable system is based on the solubility properties
of reactive LC monomers; whereas the conversion of
macroscopically oriented reactive monomers to an
intractable network provides an alternative route to

*Corresponding author. Email: cshsu@mail.nctu.edu.tw

polarized EL. Reactive LC monomers are small
molecules before crosslinking, and have a number of
advantages over polymers. They are soluble in more
organic solvents, and typically melt at low temperatures
into lower viscosity liquid crystals that offer easier
monodomain alignment. After crosslinking, however,
UV-curable LCs form an insoluble network. This
technique involves the polymerization and crosslinking
of reactive liquid crystal monomers via photo and/or
thermally polymerizable end groups of the molecule.
Hence, UV-curable LCs lend themselves readily as
active layers in advanced multilayer device architec-
tures, that not only make low temperature processing
possible, but also facilitate sub-pixellation by selective
photopatterning [14].

In this study, we report the syntheses and character-
ization of UV-curable LCs that combine liquid crystal-
linity, reactive end groups and fluorescence in each
monomer, as well as the application of a nematic M1
network on the polarized EL device.

2. Experimental
2.1. Materials and methods

All reagents and solvents used in the synthesis were
purchased from Aldrich and ACROS Chemical Co. and
used directly without further purification. NMR spectra
with TMS as internal standard were recorded on a
Varian VXR-300 spectrometer (300 MHZ) and chemi-
cal shifts are reported in units of ppm. Thermal
transitions and thermodynamic parameters were deter-
mined by a Perkin-Elmer Pyris 1 differential scanning
calorimeter (DSC) equipped with a liquid nitrogen
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cooling accessory. Heating and cooling scanning rates
were 10°Cmin~' with calibration against indium as
standard. Mesophase identifications were achieved with
a Carl-Zeiss Axiphot polarizing optical microscope
(POM) equipped with a Mettler FP 82 hot stage and a
FP 90 central processor. Fourier transform infrared
(FTIR) spectra were measured on a Perkin Elmer
Spectrum One FTIR Spectrometer, using KBr pellets.

2.2. Synthesis

Two types of conjugated calamitic reactive mesogens
(RMs), a bis-tolane series (M1-MS5) [21] and a bis-
stilbene series (M6-M10), were surveyed as model
compounds for the studies. The syntheses of the
investigated compounds were carried out following the
pathways shown in schemes 1 and 2. The acrylate
moieties are known as the most common photopoly-
merizable group used in LC networks, partly because of
the high chemical reactivity of the radicals produced
after the initiation step. The synthetic route to acrylate
bis-tolane homologues (M1-M5) involved the coupling
of a dilodobenzene and 6-(4-ecthynylphenoxy)hexan-1-ol
derivative intermediates followed by esterification with
acryloyl chloride, as depicted in scheme 1. The acrylate
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Scheme 1. Synthesis of bis-tolane monomers M1-MS5.
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Scheme 2. Synthesis of bis-stilbene monomers M6-M10.

bis-stilbene series (M6-M10) was derived from the
contribution of a series of aromatic core units (a—e)
coupling with isoeugenol (2) derivatives, followed by
esterification, as outlined in scheme 2. The materials
were fully characterized by NMR, IR and MS, with
results consistent with the proposed structures. The
purities of M1-M10, which were checked with HPLC,
were higher than 99.5%.

2.2.1. 1,4-Bis{|4-(6-hydroxyhexan-1-yloxy)phenyl]ethy-
nyl}-2-ethylbenzene (1a). 1-[4-(6-Hydroxyhexan-1-yloxy)
phenyl]acetylene (7.62g, 35.20mmol), bistriphenyl-
posphine)palladium(II) chloride (0.20g, 0.28 mmol),
copper(I) iodide (0.27g, 1.50mmol), triphenylphos-
phine (0.73g, 2.70mmol) and 1,4-diiodo-2-ethylben-
zene (5.00g, 14.10 mmol) were dissolved in 50.0 ml of
triethylamine under an atmosphere of nitrogen. The
mixture was heated at 80°C for 24 h. The solvent was
removed by rotory evaporator and the crude product
was dissolved in ecthyl acetate. The ecthyl acetate
solution was extracted with ammonium chloride and
then washed with water, saturated NaCl solution and
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dried over anhydrous MgSO,. After evaporating the
ethyl acetate, the crude product was purified by
column chromatography (silica gel, ethyl acetate/
hexane 1/1), yield 3.36g (67%) of a yellow com-
pound, m.p.=105.1°C. '"H NMR (CDCl;, 6 ppm):
1.29-1.34 (t, 3H, Ph—CH,—CHs;), 1.38-1.86 (m, 16H,
Ph-O-CH,—(CH,)4—), 2.84-2.92 (q, 2H, Ph-CH,-
CHs), 3.64-3.74 (t, 4H, HO-CH,-), 3.95-4.03 (t, 4H,
Ph-O-CH,-), 6.84-7.45 (m, 11H, aromatic protons).
13C NMR (CDCls, 6 ppm): 13.8, 23.1, 25.5, 26.0, 29.2,
32.6, 56.4, 62.8, 67.7, 84.0, 95.5, 110.7, 113.3, 114.6,
115.5, 130.6, 132.1, 137.0, 153.6, 157.1.

2.2.2. 1,4-Bis{[4-(6-acrloyloxyhexan-1-yloxy)phenyl]
ethynyl}-2-ethylbenzene (M1). 1,4-Bis{[4-(6-hydroxyhe-
xan-1-yloxy)phenyljethynyl}-2-ethylbenzene (1.60 g,
2.55mmol) was dissolved in a mixture of dry THF
(30.00ml) and triethylamine (1.50ml, 10.00 mmol)
under an atmosphere of nitrogen. After cooling the
solution in an ice-water bath to 0°C, acryloyl chloride
(0.51 g, 5.10 mmol) was added dropwise. The reaction
mixture was allowed to warm slowly to room
temperature and stirred overnight. The solid formed
was taken into ethyl acetate and the solution washed
with water. The organic layer was dried with MgSO,.
After filtration, the solvent was removed by rotary
evaporation and the residue purified by column
chromatography (silica gel, ethyl acetate/hexane 1/4),
yield 1.46 g (78%) of a yellow compound; purity 99.6%.
'"H NMR (CDCl;, 6 ppm): 1.27-1.33 (t, 3H, Ph-CH,—
CH;), 1.29-1.47 (m, 8H, Ph-O-CH,-CH,(CH,),~
CH,-), 1.67-1.81 (m, 8H, Ph-O-CH,-CH,~(CH,),—
CH,-), 2.85-2.93 (q, 2H, Ph-CH,-CH3;), 3.95-4.03 (t,
4H, Ph-O-CH,-), 4.15-4.21 (t, 4H, -COO-CH,-),
5.79-5.85 (d, 2H, H-CH=CH-COO-), 6.10-6.18 (m,
2H, H-CH=CH-COO-), 6.38-6.44 (d, 2H, H-CH=
CH-COO-), 6.84-7.45 (m, 11H, aromatic proton). >C
NMR (CDCl;, 6 ppm): 13.8, 23.0, 25.7, 25.8, 28.5, 29.1,
56.4, 64.5, 67.6, 84.0, 95.5, 110.7, 113.3, 114.6, 1154,
128.5, 130.5, 131.5, 132.7, 132.9, 153.6, 157.1, 166.3.
FTIR (KBr, cm™'): 2981, 2940, 2867 (-CH,-), 2207
(-C=C-), 1723 (C=0), 1636 (C=C), 1603, 1567, 1512
(C-Cin Ar), 1283, 1246 (COC). MS (EI, m/z): 646 (M™).
Elem. anal. cacld for C4,HycO4: C 78.02, H 7.12; found
C 78.20, H 7.22%.

2.2.3. 1-(6-Hydroxyhexyloxy)-2-methoxy-4-propenylb-
enzene (2). 2-Methoxy-4-propenylphenol (6.50 g, 39.60
mmol), 6-chloro-1-hexanol (4.92 g, 36.00 mmol), potas-
sium carbonate (10.93 g, 79.20 mmol) and potassium
iodide (0.60g, 3.60mmol) were dissolved in 200 ml
of acetonitrile under an atmosphere of nitrogen. The
mixture was heated at 80°C for 24h, and excess

potassium carbonate was filtered off. The solvent
was evaporated and the crude product was taken into
ethyl acetate. The ethyl acetate solution was extracted
with 5% hydrochloric acid and the solution washed
with water, saturated NaCl solution and dried over
anhydrous MgSO,. After evaporating ethyl acetate, the
crude product was purified by column chromatography
(silica gel, ethyl acetate/hexane 1/1), yield 7.90 g (83%)
of a white compound, m.p.=85.8°C. '"H NMR (CDCl;,
0 ppm): 1.20-1.42 (m, 8H, Ph-O-CH,(CH,)4-), 2.04
(s, 3H, CH=CH-CH3), 3.62-3.68 (t, 2H, HO-CH,-),
3.84 (s, 3H, Ph-O-CHj3), 3.92-4.08 (t, 2H, Ph-O-
CH,-), 6.00-6.32 (m, 2H, Ph-CH=CH-), 6.70-6.92 (m,
3H, aromatic proton). >*C NMR (CDCls, § ppm): 18.2,
26.2, 28.8, 32.1, 55.6, 62.2, 68.2, 111.3, 119.4, 126.4,
130.1, 133.2, 148.7, 149.1. FTIR (KBr, cm™'): 3394
(OH), 3020 (-CH=CH-), 2934, 2859 (-CH,-), 1601,
1581, 1512 (C-C in Ar), 1261, 1227 (COC). MS (EI, m/
z): 264 (MY).

2.2.4. 4,4'-Bis(6-hydroxyhexan-1-yloxy)-3,3'-dimetho-
xy-bis-a-methylstilbene (3a). 1-(6-Hydroxyhexyloxy)-2-
methoxy-4-propenylbenzene (240¢, 9.10 mmol),
dibromobenzene (0.98 g, 4.13mol), palladium acetate
(0.02g, 0.08 mmol), tri(o-tolyl)phosphine (0.05g,
0.17mmol) and triethylamine were placed in a Pyrex
tube under an atmosphere of argon. The solution was
heated at 100°C for 36h and then cooled to room
temperature. The solid formed was taken into
dichloromethane and the solution washed with water,
then dried with MgSO,. After filtration, the solvent was
evaporated and the residue purified by column
chromatography (silica gel, ethyl acetate/hexane 2/1),
yield 1.0 g (40%) of a white compound, m.p.=72.5°C.
'"H NMR (CDCls, é ppm): 1.26-1.92 (m, 16H, Ph-O—
CH,—(CHy)4-), 2.24 (s, 6H, CH=CH-CHj;), 3.62-3.68
(t, 4H, HO-CH,-), 3.87 (s, 6H, Ph-O-CHs), 3.92-4.05
(t, 4H, Ph-O-CH,-), 6.82 (s, 2H, Ph-CH=CCH;3-Ph),
6.88-7.42 (m, 10H, aromatic proton). '*C NMR
(CDCl3, 6 ppm): 17.3, 25.5, 26.3, 28.7, 32.1, 55.7,
62.1,68.2,111.5,111.9, 124.7, 129.6, 131.2, 135.5, 141.6,
144.1, 148.8, 149.0. FTIR (KBr, cm™'): 3333 (OH),
2981, 2935, 2861 (-CH,-), 1598, 1577, 1513 (C-C in
Ar), 1256, 1228 (COC). MS (EI, m/z): 602 (M*).

2.2.5. 4,4'-Bis(6-acryloyloxyhexan-1-yloxy)-3,3’-dime-
thoxy-bis-a-methylstilbene (IM6). Compound 3a (0.40 g,
0.66 mmol) was dissolved in a mixture of dried THF
and triethylamine (0.70ml, 5.31mmol) under an
atmosphere of nitrogen. After cooling the solution in
an ice-water bath to 0°C, acryloyl chloride (0.30ml,
2.66 mmol) was added dropwise. The reaction mixture
was allowed to warm slowly to room temperature and
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stirred overnight. The solid formed was dissolved in
ethyl acetate and the solution washed with water, then
dried with MgSO,. After filtration, the solvent was
removed by rotary evaporation and the residue purified
by column chromatography (silica gel, ethyl acetate/
hexane 1/4), yield 0.40¢g (85%) of a white compound,
m.p.=62.3°C; purity 99.7%. '"H NMR (CDCls, § ppm):
1.26-1.90 (m, 16H, Ph-O-CH,—(CH,)4—), 2.24 (s, 6H,
CH=C-CHs), 3.87 (s, 6H, Ph-O-CH3), 3.92-4.05 (t,
4H, Ph-O-CH,-), 4.13-4.18 (t, 4H, —-COO-CH,-),
5.79-5.82 (d, 2H, H-CH=CH-COO-), 6.10-6.19 (m,
2H, H-CH=CH-COO-), 6.38-6.43 (d, 2H, H-
CH=CH-COO-), 6.82 (s, 2H, Ph-CH=CCH;-Ph),
6.88-7.42 (m, 10H, aromatic proton). '*C NMR
(CDCl3, 0 ppm): 17.4, 26.1, 26.3, 28.6, 28.8, 55.7,
62.5,68.1,111.5,112.0, 124.7, 128.7, 129.6, 131.3, 135.2,
141.6, 144.1, 148.8, 148.9, 166.6. FTIR (KBr, cm™'):
2981, 2939, 2862 (-CH,-), 1722 (C=0), 1636, 1619
(C=0), 1600, 1578, 1512 (C-C in Ar), 1294, 1268, 1245
(COCQC). MS (EI, m/z): 710 (M™). Elem. anal. cacld. for
Cy4Hs40g C 74.37, H 7.61; found C 74.48, H 7.50%.

2.3. Fabrication and characterization of polarized EL
devices

Alignment layers were fabricated by spin-coating poly
(ethylenedioxythiophene)poly(styrenesulphonic  acid)
(PEDOT/PSS) aqueous solution onto ITO glass sub-
strates. After baking, the PEDOT/PSS was rubbed by a
rubbing machine and used as the alignment layer. The
polymerization mixtures were made by dissolving
99wt % of the monomer M1 and 1 wt% of benzophe-
none used as the photoinitiator. The oriented mono-
mers were polymerized with UV of intensity 1.2Jcm ™2
at 350 nm.

The polarized UV-vis spectra were measured by a
Shimadzu UV-1601 spectrophotometer with a polarizer

placed between sample and detector. Spectra were
obtained with the polarizer aligned parallel or perpen-
dicular to the rubbing direction. Polarized ratios were
defined as the parallel to perpendicular intensity.
Polarized photoluminescence (PL) measurements were
measured by a Shimadzu RF-5301 PC spectrofluoro-
photometer with a polarizer.

Polarized LEDs were fabricated on ITO-coated glass
substrates cleaned sequentially in ultrasonic baths
of detergent, deionized water, 2-propanol, deionized
water, and acetone. Oxygen plasma treatment was used
for 3min as the final step of cleaning to improve the
contact angle just before film forming. Onto the ITO
glass an alignment layer (PEDOT/PSS) film was spin-
coated and rubbed. The monomer solutions (15 mgml)
which were prepared by dissolving the corresponding
monomers in toluene, were spin-coated on top of the
rubbed PEDOT/PSS surface. After annealing in the
liquid crystalline phase, the aligned monomers were
cured by illuminating with UV light. Finally, 35nm
calcium and 100 nm aluminum cathodes were deposited
onto the aligned emitting films by thermal evaporation
through a shadow mask. The polarized device proper-
ties were determined by a Photo Research PR-650
Spectra Scan. Spectra were obtained with the polarizer
aligned parallel and perpendicular to the rubbing
direction.

3. Results and discussion
3.1. Thermal behaviour

Table 1 summarizes the phase transition temperatures
and corresponding enthalpy changes of monomers M1-
M10. Among the first series of bis-tolane based
monomers, MI1-M4 exhibit enantiotropic nematic
phase. The phase transition temperatures were affected
by the lateral substituents. Both M1 and M4 contain a

Table1. Transition temperatures and corresponding enthalpy changes of monomers M1-M10. Cr=crystal, N=nematic,

SmA =smectic A, [=isotropic.

Phase transition temperatures (°C) and enthalpies (kJ mol ™)

Monomers Heating Cooling

M1 Cr 57.2 (36.2) N 93.3 (0.8) I 190.8 (—1.1) N<—=50°C Cr*

M2 Cr 624 (17.6) N 84.6 (2.1) I 179.5(-0.92) N 31.0 (=8.3) Cr
M3 Cr29.9 (16.8) N 74.5 (1.32) I 169.3 (—1.5) N 17.1 (—=16.5) Cr
M4 Cr 53.0 34.4) N 71.9 (1.2) 1 I65.2 (—1.4) N<—50°C Cr

M5 Cr 100.3 (28.3) I 198.2 (—26.6) Cr

M6 Cr 623 (17.3) 1 139.6 (—14.3) Cr

M7 Cr 68.5 (14.1) SmA 86.8 (8.8) I 1 82.6 (=7.3) SmA 63.1 (—12.2) Cr
MS8 Cr78 24.2) 1 174.8 (—19.8) Cr

M9 Crll11.542.4)1 I81.4(—12.7) SmA 66.8 (—29.1) Cr
M10 Cr85(28.6) I 178.2 (—26.4) Cr

“No crystallization peak was observed even when the sample was cooled below —50°C.
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Figure 1. DSC thermogram of monomer MI.

lateral ethyl group (R2) in the middle phenyl ring. The
only difference for both compounds was the lateral
substituents (R1) in both side phenyl groups. M4, with a
bulky isopropyl substituent (R1), shows much lower
melting and isotropization temperatures. This is because
the lateral isopropyl groups increase the width of the
molecule and decrease the packing density of the LC
molecules. As a result, the temperatures required to melt
the crystals and to clear the LC phase are much lower.
Comparing the chemical structures of M2 and M3, the
only difference between them was also the lateral
substituent (R1) on both side phenyl groups. Again,
M3 with the bulky isopropyl group exhibits much lower
melting and isotropization temperatures. M5 shows no
mesomorphic behaviour, which could be due to the
bulky dimethoxy substituents on the middle phenyl
ring. Figure 1 shows representative DSC thermograms
of monomer M1. The heating scan shows a crystalline
to nematic phase transition at 57.2°C and a nematic to
isotropic phase transition at 93.3°C. On the cooling
scan, an isotropic to nematic exotherm is observed at
90.8°C. No crystallization exotherm is seen even on
cooling to —50.0°C. Figure 2(a) shows the typical
nematic texture for M1 and figure 2(b) shows the
typical smectic A texture for M7. As can be seen from
table 1, only two out of the five bis-stilbene deriva-
tives (M6-M10) give liquid crystalline behaviour and
specifically a smectic A phase. The other three mono-
mers are not liquid crystalline. This could be due to the
symmetry of the structures of monomers M6, M8 and
M10.

3.2. Optical study

Aligned samples for further experiments were prepared
by annealing the liquid crystalline monomers on a glass

(b)

Figure2. Photomicrographs of (a«) the N phase schlieren
texture of M1 at 75°C, (b) the SmA phase focal-conic texture
of M7 at 75°C.

plate whose surface was coated with PEDOT/PSS. The
PEDOT/PSS surface was mechanically rubbed prior to
the spin-coating of liquid crystalline monomers on the
glass substrate.

The optical properties of aligned liquid crystals were
characterized by UV-vis absorption along with PL
emission. The results are shown in table2. The UV
absorption peaks of monomers MI1-M4 occur at
around 340 nm while those of monomers M7 and M9
occur at 362 and 447 nm, respectively. To estimate the
degree of alignment achieved, the polarized spectra
were recorded with the polarizer placed parallel and
perpendicular to the rubbing direction. Figure 3 shows
polarized UV and PL spectra of MI1. The results
indicate that absorbance parallel to the rubbing
direction was much higher than that perpendicular to
the rubbing direction. This means that the mesogens



Downloaded by [National Chiao Tung University | at 03:53 26 April 2014

38 Y.-H. Yao et al.

Table2. The UV-visible absorption, PL emission and polarized ratio of monomers.

Polarized ratio

UVinax

Monomer absorption/nm PLax emission/nm UV-vis (UV,/UV,) PL (PL,/PL),) EL (EL,/EL )
Ml 343 428 11.7 10.8 7.0

M2 344 427 12.0 11.1 6.9

M3 343 429 13.3 11.5 6.8

M4 340 425 14.0 11.1 6.2

M7 362 455 4.6 3.5 —

M9 447 544 4.2 34 —

are aligned parallel to the rubbing direction, and the
dichroic ratios calculated from the polarized UV as well
as PL spectra for the two types of materials are in the
range 3.4-14.0 (table2); consequently, the dichroic
ratios of the nematic monomers are typically higher
than those of the smectic monomers. The SmA order
parameter is usually higher than the nematic, and this
is unfavorable for alignment of monomers on the
alignment layer [22].

3.3. Polymer LEDs

To realize further progress in LC polymer network
OLEDs, the luminescent material M1 was deposited by
spin-coating onto the alignment layer (PEDOT/PSS),
forming a nematic phase above 57°C with a clearing point
at 93°C. Alignment of a liquid crystalline glass is normally
achieved by heating into the isotropic phase, followed by
slow cooling for maximum ordering in the aligned
nematic phase. Since supercooling occurs in the cooling
process, M1 can be crosslinked in the nematic state at
ambient temperature by exposure to unpolarized UV
radiation to induce polymerization of the reactive acrylate
end groups. This yields an intractable, thermally stable
LC network, which is insoluble in THF.

Absorption / arb. units
sjrun "qIe 7 A)suduy T4

A - Ax 0.0
300 350 400 450 500 550 600

Wavelength /nm

Figure3. Polarized optical spectra of LC network of M1 on
rubbed PEDOT films.

To examine the potential application of these
materials, light-emitting devices were constructed with
M1 as the active layer with PEDOT/PSS-coated ITO
glass as the anode and Ca/Al as the cathode. Figures 4
and 5 show the luminance-voltage and current density—
voltage characteristics for the EL device of M1 after
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EL Intensity/arb. units
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Figure4. Polarized EL spectra of an ITO/rubbed PEDOT/
LC network of M1/Al/Ca device.
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Figure5. The J-V (M) and L-V (@) curves of ITO/rubbed
PEDOT/M1/Al/Ca device.
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exposure to minimum UV radiation to form an
insoluble network. We found that 1.2Jcm™ 2 was the
minimum UV radiation required to form an insoluble
network, which yielded a maximum emission at 450 nm
in the blue region with a turn-on voltage for current at
3V. However, some photodegradation of M1 may
occur even with this minimal exposure, although some
EL is still obtained from a crosslinked polymethacrylate
LC network. The luminance intensity increased with
increasing applied voltage, giving a maximum lumi-
nance 2.5cdm 2. The intensity of the emitted light
recorded parallel to the rubbing direction was approxi-
mately one order of magnitude greater than that of the
perpendicular at the same applied voltage. with regard
to these data, the chromophore was aligned predomi-
nantly along the rubbing direction where Rg;=FEL,/
EL | is a dichroic ratio with EL, and EL , being the
values of the polarized emission parallel and perpendi-
cular to the rubbing direction. Table2 gives a compar-
ison of the dichroic ratio calculated from the polarized
UV, PL and EL spectra of the materials M1-M4, the
values shown are in the range 6.2-8.4. Of course, a
maximum luminance 2.5cdm™? is not acceptable for
practical applications and thus these systematic studies
have to be optimized.

4. Conclusions

We have synthesized two series of UV-curable rod-
like diacrylates containing bis-tolane and bis-stilbene
mesogens. The UV-curable monomers show polarized
PL and EL properties in the blue region. They can be
aligned in the nematic phase by the rubbing method and
form an anisotropic polymer network. The liquid
crystalline monomers give rise to a wealth of informa-
tion concerning structure—property relationship in
respect of melting points, transition temperatures,
mesophase morphologies, optical anisotropy and polar-
ized electroluminescence, with the dichroic ratio of the
nematic homologues typically higher than that of the
smectic cases. The M1 device yielded a maximum
emission at 450nm in the blue region with a turn-on
voltage for current at 3V. The luminance intensity
increased with increasing the applied voltage, with a
maximum luminance of 2.5cd m 2. Further systematic
studies are now necessary to improve the dichroic ratio
and to increase the luminance of these systems.
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