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Abstract

Supramolecular liquid crystals (SLCs) are attractive materials for fabricating devices
with new optoelectronic functions. Conventional SLCs are made from hydrogen-
bonded mesogens. However, these mesogens suffer from high melting points, and
the types of formable aggregates are limited owing to the directionality of the hydro-
gen bonding. Therefore, to fabricate non-hydrogen-bonded SLCs, we hypothesized
that the introduction of tertiary amide groups into calamitic molecules would be
advantageous because they have an L-shaped structure with N- or C-alkyl side chains
not aligned along the long axis and the flexibility to undergo cis—trans isomeriza-
tion. In this study, we developed a novel non-hydrogen-bonded SLC by assembling
an L-shaped dimer composed of calamitic molecules (phenyltolanes) with tertiary
amides at their ends. These molecules exhibited a smectic B phase. The phase tran-
sition temperature of the SLCs from crystal to liquid crystal phase was low despite
the long 7-conjugated core. Wide-angle X-ray diffraction and variable-temperature
Fourier-transform infrared measurements revealed dimer formation by weak inter-
molecular interactions, that is, the molecular recognition of L-shaped molecules, and
mobility of the alkyl groups attached to amide driven by cis—trans isomerization in
the liquid crystal phase. Thus, cis—trans isomerization of tertiary amides contributed
enormously to the formation and lower clearing points of this SLC. The developed
method can be used not only to develop non-hydrogen-bonded SLCs but also to
develop novel soft matter with controlled properties by incorporating the SLCs, as
the aggregates can be controlled to impart desired functionalities.

KEYWORDS
mesogen, self-assembly, semectic phase, supramolecular liquid crystal, tertiary amide, variable-
temperature Fourier-transform infrared

is important to design novel nano- or macro-scale molecules
and self-assembled structures using SLCs. This requires

Supramolecular liquid crystals (SLCs)!!! are molecular
assemblies that exhibit liquid crystallinity resulting from the
complexation of small molecular components through non-
covalent intermolecular interactions. SLCs usually comprise
hydrogen-bonded mesogens, such as calamitic mesogens
with a single hydrogen bond!?! and disk-shaped mesogens
with multiple hydrogen bonds.[?! These hydrogen-bonded
SLCs offer functionalities such as stimuli-responsiveness!*!
and self-healing.l! To further improve their functionality, it

controlling the aggregates constituting the liquid crystal
phase, which is unique to SLCs, or forming new aggre-
gates to improve the performance of functional materials.!%]
This study focused on non-hydrogen-bonded SLCs, which
have, thus far, not been extensively studied. Among the
non-hydrogen-bonded SLCs reported so far are shuttle-
type molecules!’! and dendrimers formed from cone-shaped
dendrons.!®] Another example is metallomesogens,!”] which
form through coordination bonds. Although coordination
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bonds are classified as non-covalent, they are in fact equiv- pentylphenyl)ethynyl)phenyl)acetamide ~ (ToA-1), and

alent to covalent bonds. Non-hydrogen-bonded SLCs can
solve the problem of high melting points often exhibited by
hydrogen-bonded SLCs and can be used to form various types
of aggregates by utilizing non-directional interactions.!'"]
Entropy contributions owing to aggregate formation by
weak intermolecular forces and shape recognition cannot
be ignored. Thus, designing a non-hydrogen-bonded SLC is
more difficult than designing a hydrogen-bonded SLC.

In this study, we focused on combining calamitic
molecules and tertiary amides for the molecular design
of novel non-hydrogen-bonded SLCs. While amide bonds
have a more rigid structure than C—N single bonds
because of the partial double-bond nature of the C—N
bonds,!'!! N-methylated tertiary amides are stable in the
cis''?] but undergo cis—trans isomerization at low activa-
tion energies.['*] In addition, the N- or C-alkyl substituents
of tertiary amides do not align in the long-axis direction of
the molecules. We hypothesized that a dimeric mesogen is
formed from L-shaped molecules with tertiary amides at the
ends of the rigid core. Molecular assemblies that utilize the
difference between cis and trans conformations are equally
interesting. While SLCs formed from the hydrogen bond-
ing of secondary amides have been previously reported,!'*!
SLCs comprising calamitic molecules with a tertiary amide
have not yet been reported. Liquid crystals containing ter-
tiary amides are rare, and a twist-bend nematic phase has
been reported in which two molecules are linked by an alky-
lene group.!'>! Here, we report a new class of SLCs that form
non-hydrogen-bonded dimers by introducing tertiary amide
and pentyl groups at the ends of phenyl tolanes. The SLCs
exhibited much lower clearing points than hydrogen-bonded
SLCs owing to cis—trans isomerization of the tertiary amides.

2 | RESULT AND DISCUSSION

2.1 | Molecular design

To find an appropriate rigid core for the non-hydrogen-
bonded SLCs, we examined three types of compounds
comprising 7-conjugated moieties!'°!  with a pentyl
group at one end and N-methylacetylamide at the
other end: a biphenyl derivative of N-methyl-N-(4'-
pentyl-[1,1’-biphenyl]-4-yl)acetamide (BPA-1), a tolane
(diphenylacetylene) derivative of N-methyl-N-(4-((4-

a phenyl tolane derivative of N-methyl-N-(4'-((4-
pentylphenyl)ethynyl)-[1,1’-biphenyl]-4-yl)acetamide
(PTA-1) (Figure 1). Between these three compounds,
only PTA-1 with the longest 7-conjugated skeleton exhib-
ited liquid crystallinity as examined by polarized optical
microscopy (POM) (Figures S2, S4, and S6) and differential
scanning calorimetry (DSC) (Figures S1, S3, and S5). We
developed two series of PTA-1 homologs. One series is
N-(4-((4'-pentyl-[1,1’-biphenyl]-4-yl)ethynyl)phenyl)-N-x
alkylacetamide designated as PTA-Nx (extended N-alkyl
side) with x = 2-5. The other is N-methyl-N-(4'-((4-
pentylphenyl)ethynyl)-[1,1’-biphenyl]-4-yl)-C-y alkylamide
designated as PTA-Cy (extended C-alkyl side) with y = 2-5
(Figure 1). To compare the phase transition temperatures
of tertiary and secondary amide derivatives, the secondary
amide PTA-H-C4  (N-(4-((4'-pentyl-[1,1’-biphenyl]-4-
yl)ethynyl)phenyl)pentanamide) was synthesized. All
compounds were characterized by 'H-NMR, '3C-NMR,
and high-resolution mass spectroscopy (HRMS). The
detailed synthetic procedures are described in the Support-
ing Information (Section S1). The liquid crystallinities of
the compounds were confirmed by DSC and POM, and
wide-angle X-ray diffraction (WAXD) measurements were
performed based on their phase transition temperatures.

2.2 | Phase transition behaviors

All compounds, except for PTA-N2 (Figures S8 [DSC], S9
[POM], and S10 [WAXD]), exhibited liquid crystal phases.
The phase transition behaviors of PTA-group (PTA-1, PTA-
Nx, and PTA-Cy (x, y = 2-5)) are summarized in Table 1.
Thermogravimetric analysis (TGA) measurements were per-
formed on PTA-group at a rate of 20°C min~! (Figures
S31-S39). PTA-group had no specific characteristics in
phase transition. The phase transition temperatures were
determined by DSC measurements (Figure 2B and Figures
S5, S8, S11, S14, S17, S20, S23, and S26). PTA-group with
longer alkyl chains had lower phase transition temperatures
owing to the kinetic mobility of the alkyl chain. Furthermore,
the elongation of the alkyl chains prevented crystallization (x
or y = 4, 5) and resulted in a smectic E (SmE) phase with
a thermodynamic stability similar to that of the SmB phase,
showing polymorphism typical of liquid crystal molecules
(x > 4, y > 2). In addition, comparing PTA-Nx (x > 3)
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TABLE 1 Phase transition temperature [°C] (enthalpy AH [k]J mol~']) of PTA-group upon heating (above line) and cooling (below line) at a rate of 10°C
-
min~"'.

Entry Cry SmX SmE SmB’ SmB N Iso d’ I
BPA-1* *56 * -
ToA-1 *81 (19.4) & -
49 (—17.5) *
PTA-1 *178 (32.6) * 26.8 23.3
*150 (—13.2) *166 (—12.8) *169 (—0.9) *
PTA-N2 *167 (31.4) & - 233
*145 (=29.9) %
PTA-N3 *134 (23.5) * 29.5 23.6
*116 (—8.8) *126 (—13.3) *
PTA-N4 *102 (1.2) *107 (0.4) *115 (12.2) & 30.5 242
#100 (—1.3) #112 (—12.1) *
PTA-N5 *88 (1.1) *100 (11.7) * 31.6 25.2
#85 (—1.1) *91 (—0.1) *96 (—10.5) *
PTA-C2 *145 (9.73) - *150 (13.5) & 28.5 24.7
*126 (—6.8) *132 (—1.8) *147 (—13.5) s
PTA-C3 *121 (17.8) - *139 (13.9 29.5 26.2
*63 (—9.2) *118 (—1.6) *136 (—13.6) *
sk
PTA-C4 *105 (0.9) *124 (8.1) * 30.4 27.2
*102 (-=0.9) *120 (-8.2) *
PTA-C5 *97 (1.2) *120 (13.9) & 31.6 28.6
*94 (—1.2) *117 (—13.8) &
PTA-H- 237 *258 * 26.8 272
4 237 %255 *

4The phase transition temperature was determined by POM observation. Upon cooling, crystallization was not observed.
Layer spacing of smectic phase calculated by WAXD measurement.
“Whole molecular length calculated using density functional theory (DFT) at the B3LYP/6-31G(d) level of theory.

Normalized Heat Flow Endo™
up (W/g)

30 50 70 920 110 130 0 5 10 15 20 25
temperture (°C) 20 (%)

FIGURE 2 (A) POM images of PTA-CS5 at 50°C (left) and 116°C (right) upon cooling. (B) DSC thermogram of PTA-CS5 at a rate of 10°C min~!. (C)
WAXD intensity profiles of PTA-C5 at 80°C (blue line) and 110°C (red line) upon cooling.
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and PTA-Cy (y > 2), the former tended to show less liquid
crystallization.

PTA-1 and PTA-N3 exhibited monotropic liquid crystal
phases. Under POM, PTA-1 displayed the schlieren texture
characteristic of nematic liquid crystals for temperatures in
the range of 166—169°C and the focal conic texture at 150—
166°C (Figure S6). This focal conic texture is associated with
a SmB phase. The WAXD pattern measured at 160°C (Figure
S7) is characteristic of SmB phases, including two sharp
peaks at diffraction angles (20) of 3.3 and 19.9° attributed
to smectic layer spacing (d = 26.8 A) and lateral distance
(d = 4.5 A) of mesogens arranged in short-range positional
order. With further cooling, PTA-1 crystallized at 150°C, dis-
playing a concentric microstructure. PTA-N3 formed an SmB
phase, displaying lancet texture under POM (Figure S12).
However, the WAXD patterns (Figure S13) included some
reflections other than those characteristic of SmB phases,
suggesting crystallization.

PTA-Nx (x > 4) and all of the PTA-Cy (y > 2) formed
liquid crystal phases in both heating and cooling processes,
including an SmB phase. These SmB phases, which were
identified with lancet textures under POM (Figure 2A and
Figures S15, S18, S21, S24, and S27) and WAXD (Figure 2C
and Figures S16, S19, S22, S25, S28, and S30), transformed
into different smectic phases, designated herein as SmB’ or
SmE, upon further cooling. The SmB phases transformed into
another phase involving an enthalpy change (4H) < 0.5 kJ
mol~!, displaying a small endothermic peak in the heating
DSC thermograms. However, as these phases appear similar
to each other in the POM images and the WAXD patterns,
we designate this phase as SmB’. PTA-Nx (x > 4) and PTA-
Cy (v > 2) transformed the SmB phases into SmE phases,
involving a change in AH of 0.9—1.8 kJ mol~!. The changes in
POM images and WAXD patterns are similar to those usually
observed for the SmB—SmE transitions in other liquid crystal
materials.'”! The SmE phases have the same layer spacing as
the foregoing SmB phases, displaying WAXD patterns with a
smectic layer reflection at the same 26 as the foregoing SmB
liquid crystals. In the wide-angle range (26 ~ 20°), the num-
ber of reflections increased from one to two, attributed to the
evolution of the positional order of mesogens within a layer.
Under a POM, the SmE phases showed concentric striations
in the focal conic texture (Figure 2A and Figure S21).

PTA-C4

(A) Assumed molecular arrangements of PTA-N4 and PTA-C4 in the SmB phase. L-shaped molecules form an antiparallel dimer. (B) Dimer
structures of PTA-N5 and PTA-C4, as observed by WAXD of the single crystal.

As the clearing point of the secondary amide PTA-H-C4
was above the upper temperature limit of the DSC instru-
ment, the phase transition behavior was determined by POM
observation. In the cooling process, PTA-H-C4 exhibited a
nematic phase in the 237-255°C range and a smectic phase
(unidentified SmX phase shown in Table 1) at 25-237°C
(Figure S29). PTA-C4 had a clearing point 135°C lower than
PTA-H-C4, despite having the same molecular structure.

2.3 | Molecular conformation and assembly
in the SmB

PTA-Nx (x = 3-5) and PTA-Cy (y = 2-5) showed lancet
textures observed in the SmB phase; however, the layer spac-
ing value in the SmB phase was greater than the calculated
length of the entire molecule (/) as the frans conformation
(Table 1). This result suggests that in the smectic layers, cores
are segregated from alkyl tails and overlap (Figure 3A).

We verified the validity of the assumed molecular arrange-
ment in the SmB phase. For PTA-Nx (x = 3-5) and PTA-Cy
(y = 2-5), the layer spacing measured for the SmB phases
(dsmectic) Was plotted against the number of carbon atoms on
the backbone of the tertiary amide side tail counted from the
carbon atom next to the N atom (Figure 3). Here, the number
of atoms is equal to x and y + 1, respectively, for PTA-Nx
and PTA-Cy. The spacing is well fitted with a linear func-
tion of x (or y + 1). The spacing increases by Ad = 1.1 and
1.0 A per x increase by 1 (or y + 1), respectively, for PTA-
Nx and PTA-Cy. When the alkyl tail extends perpendicularly
from both sides of the core layer boundary, the increment of
layer spacing is ~2 A corresponding to twice the length of the
methylene group.!'®! Thus, the small value of Ad indicates
that their alkyl tails are tilted against the layer.

The tilt angle from the smectic layer normal (¢, @) was
estimated to be ¢y = 57° and ¢~ = 60°, Equation (1a) for
PTA-Nx (x = 3-5) and Equation (1b) for PTA-Cy (y = 2-5).

@y = cos™! <%> =57° (1a)

®c = cos™! <%> = 60° (1b)
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The approximate lines in Figure 3 can be transformed into
Equations (2a) and (2b).

dymectic/ A = 2(0.551 +2.1) +22.1 (2a)

dymectic/A = 2(0.50n + 2.1) +22.2 (2b)

The numbers 22.1 and 21.2 in Equations (2a) and (2b)
indicate the thicknesses of the core layer because the other
number represents the effective thickness of the alkyl chain-
layer considering the van der Waals radius (=2.1 A) of the
terminal methyl. Considering the N atom of the amide as the
terminal, the 77-conjugated length of PTA-group was 15.4 A
(calculated using DFT at the B3LYP/6-31G(d) level of the-
ory). Therefore, the overlapping rigid core (r-overlap) was
8.7 A for PTA-Nx and 9.6 A for PTA-Cy. The resulting
sequence of PTA-group in the smectic phase is shown in
Figure 4A for an example of x and y values of 4.

Thus, the smectic layer spacing variation on the tail length
suggests that PTA-Nx and PTA-Cx molecules bend at the
tertiary amide group and are L-shaped. The formation of
antiparallel dimers resulted in a stable structure because the
electric dipole moments were offset. These dimeric struc-
tures were also observed in the single crystals of PTA-N5
and PTA-C4 (Figure 4B). All layers in the single crystal
were composed of these dimer units (Figure S41). There-
fore, dimers with L-shaped molecules are considered special,
stable units. PTA-Nx and PTA-Cy (x > 3, y > 2) were
SLCs because they appeared only in this dimer formation.
As shown in Figure 4A, PTA-Cy exhibited an ~0.9 A-larger
core layer and a wider liquid crystal temperature range than
PTA-Nx. Therefore, controlling the core layer of the SLC of
the PTA-group allows for adjustment of the liquid crystal
temperature range.

24 | DFT calculations

The expansion of the amide alkyl chain in a single molecule
was evaluated using DFT calculations (Figure 5).['°! Struc-
tural optimization of PTA-N4 using DFT calculations at
the B3LYP/6-31G(d) level yielded gy opy = 67°, which is
slightly larger than that estimated from the layer spacing
enwaxp) = 57°. The SmB phase was attributed to steric
repulsion between the pentyl group at the biphenyl end and
the alkyl chain of the tertiary amide during dimer formation.

WILEY 122

For PTA-C4 with the amide fixed in the cis or trans confor-
mation, the structural optimization yielded @c(cis opyy = 78°
and @c(irans opy = 29°, which are significantly larger and
smaller, respectively, than that estimated from the layer spac-
ings @cwaxp) = 60°, suggesting that the tertiary amide of
PTA-C4 in the liquid crystal state can assume the cis and
trans conformations in equilibrium. Tertiary amides adopt
either the most stable cis conformer or the metastable trans
conformer,?’! crossing a rotational barrier at 14—16 kcal
mol~! (58-67 kJ mol~!), which is low enough for isomer-
ization at room temperature in an isolated system.[”!] These
results indicate that the tertiary amide was in equilibrium
with both the cis and trans conformers present in the liquid
crystal state.

The electrostatic potentials of PTA-C5 and PTA-NS are
shown in Figure S40. The antiparallel dimer structures were
electrostatically stabilized because the carbonyl groups with
the highest electron density were located far from each
other. As shown in Figure S41, the electric interaction ener-
gies of the dimer structures (red colored pair) of PTA-C4
and PTA-N5 were —76.0 and —82.2 kJ mol ™!, respectively
(using wB97XD/6-311 g(d,p) level). wB97XD was used here
because it adds a long-range correction, which is not consid-
ered in B3LYP. wB97XD was also used in the calculations
because it has the advantage of low computational cost.!”?]
The electric interactions of dimers were sufficient. These cal-
culation results correspond to the formation of antiparallel
dimers within liquid crystal states. Note that in the liquid
crystal state, the dimer interaction could not be calculated
because of possible fluctuations due to molecular dynamics in
addition to the cis—trans isomerization of the tertiary amide.

For further investigation, we performed variable-
temperature Fourier-transform infrared (FT-IR)
measurements in a diffuse reflectance mode.

2.5 | Variable-temperature FT-IR
measurements

To discuss the relationship between the cis—trans isomer-
ization of tertiary amides and the phase transition behavior,
variable-temperature FT-IR measurements were performed.
Figure 6A shows the diffuse reflectance spectra of a PTA-
C4 crystal sample under elevated temperatures in the range
of 22.6-125°C. The typical absorption band attributed to the
C=O0 stretching vibration of the amide group was observed at
1656 cm™!. The absorption at 1656 cm™! is attributed to the
cis conformation of the amide group. When the temperature
reached the clearing point of 125°C, a new absorption band
appeared at higher wavenumber-regions of ~1680 cm™!. The
newly observed band at 1680 cm™! suggests a change in
the molecular conformation from cis to trans conformation.
The spectral changes in FT-IR measurements exhibited a
clear correspondence with the results of WAXD measure-
ments, suggesting a transition from cis to trans conformation.
Furthermore, at a measurement temperature exceeding the
clearing point of 125°C, the absorption intensity of the IR
spectrum significantly decreased because of a decrease in the
sample area exposed to the IR beam as a result of the sam-
ple melting. When the sample was cooled from 125°C to
room temperature (22.6°C), the absorption spectrum returned
to its original shape, with the main absorption observed at
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(A) Variable-temperature FT-IR spectra in a diffuse reflectance mode of PTA-C4 crystal sample under heating in the range of 22.6°C (room

temperature) to 125°C. Absorption band derived from C=0 in tertiary amide group is shown at 1656 cm™" (cis form) and ~1682 cm™! (trans form). (B) Room
temperature ATR-FT-IR spectra of the PTA-C4 crystal sample (black) and the sample left at room temperature for several days after melting (red), normalized

by the peak at 1646 cm™!

1656 cm~!. However, the shoulder band at ~1680 cm™!,
attributed to the trans conformation of the amide, exhib-
ited a slightly increased absorption intensity as compared
with the sample before heating. This trend indicates that
cis- and trans-conformations co-exist under 50°C, which is
consistent with DSC results, in that PTA-C4 is difficult to
crystallize. Furthermore, similar results in the C=0 stretch-
ing region of tertiary amide were obtained by attenuated total
reflection (ATR) FT-IR measurements of the melted sample
(Figure 6B), which had a higher resolution than the diffuse
reflection method. Therefore, the results obtained by diffuse
reflection are trustworthy.

2.6 | Optical properties

In the material science of liquid crystals, high birefrin-
gence is an important physical property. We measured the

birefringence (An) of PTA-1, which exhibits a nematic
phase, obtaining An = 0.29 at 550 nm, 169°C. In general,
An = 0.1 or higher is required for application to birefringent
materials, 2! making PTA-1 suitable for this use.

Regarding application to organic materials, fluorescence
properties are very important. The fluorescence wavelength
(4) and the quantum yield (&) of PTA-C4 were mea-
sured (Figure S43), showing strong visible-light emission
in the solid state (1 = 410 nm, & = 52%). Common
organic molecules exhibit fluorescence quenching in aggre-
gate states; hence, PTA-C4 is seen to be suitable for
solid-state fluorescent materials.

3 | SUMMARY

As illustrated in Figure 7, this study is summarized as fol-
lows: (1) In the crystal phase, the tertiary amide is fixed in
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a stable cis conformation, and the L-shaped molecules form
antiparallel dimers. The mesogens are tilted with respect to
the normal layer due to intermolecular interactions. (2) In the
SmB phase, the tertiary amides can undergo cis—trans isomer-
ization despite forming L-shaped dimers. While dimers in the
crystal phase are fixed in a pair, dimers in the liquid crystal
phase can form pairs with molecules both above and below
them, and an exchange is expected to occur continually.
The liquid crystal phase is achieved by a balance between
structural stabilization by interactions of 7-conjugated sys-
tems and dynamics by cis—trans isomerization of the amide.
The mesogens are aligned parallel to the layer normal, and
the layer spacing is wider than in the crystal phase. The
isotropization temperatures of non-hydrogen-bonded tertiary
amide SLCs are lower than those of hydrogen-bonded sec-
ondary amide SLCs due to dimer formation by exchangeable
mesogens and entropy increase by cis—trans isomerization of
amides. (3) In the isotropic phase, the dimer structure is lost,
and the molecules are free to move.

4 | CONCLUSION

We fabricated a non-hydrogen-bonded SLC by synthesiz-
ing a novel L-shaped molecule, PTA-group, which is a
phenyl tolane derivative with a tertiary amide group at the
end. PTA-group formed stable dimers despite the lack of
hydrogen bonding. WAXD and variable-temperature FT-IR
measurements revealed that both interactions of 7-conjugated
systems and the formation of L-shaped molecules and the
cis—trans isomerization of tertiary amides contributed enor-
mously to the formation of this SLC. In particular, PTA-Nx
(x = 4 and 5) and PTA-Cy (y = 2-5) exhibited poly-
morphisms (some SmB and SmE phases), implying their
potential to form various assemblies. Non-hydrogen-bonded
SLCs have the advantages of low clearing points and the
formability of direction-independent aggregates. The clear-
ing point of PTA-C4 was found to be 135°C lower than that
of the secondary amide PTA-H-C4. In addition, as previously
reported,!”*! the clearing point of many hydrogen-bonded lig-
uid crystals was above 150°C, even for mesogens that were
shorter than the phenyl tolane. It has been suggested that
the high melting point of hydrogen-bonded liquid crystals is
due to the enormous aspect ratio of the mesogens because
of aggregation.!”>! By contrast, non-hydrogen-bonded liquid
crystals are less effective at extending the aspect ratio owing
to their weak interactions. Our newly developed method can
expand the versatility of designing SLCs. Non-hydrogen-

bonded supramolecules such as dendrons and shuttle-type
molecules can be regarded as their smallest constituent units,
as opposed to single molecules, which form the liquid crystal
domain. By contrast, our tertiary amide PTA-group exhibits
SLCs by forming small units without hydrogen bonds. Fur-
thermore, this molecular design can be applied to various
aggregates, liquid crystals,!”°! organic crystals,!”’! elastic
crystals,'”®! and polymeric aggregates.!”! Further function-
alization of materials and developments of new soft materials
can be expected by controlling the structures of aggregates or
using mesogens of 7-electron molecules with opt/electronic
functions, such as introducing D-7-A structures.[0!]

The introduction of PTA-groups into polymer side chains
is expected to be applied to high-birefringence materials.
While side-chain polymers using hydrogen-bonded SCLs
have been reported,?'! side-chain polymers using non-
hydrogen-bonded SCLs are yet to be studied. These polymers
can be expected to have high anisotropy with low phase
transition temperatures. Furthermore, PTA-C4 is expected
to be applied to solid-state fluorescent materials. In the
future, we plan to study luminescence behavior in the lig-
uid crystal phase to investigate its relationship with molecular
packing.
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