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Abstract: A series of new side-chain liquid crystalline (LC) polyacetylenes containing 4-(trans-
n-alkylcyclohexanylcarbonyloxy)phenyl 4-alkynyloxybenzoate side groups were synthesized by
using [Rh(nbd)Cl],, WClg and MoCls as polymerization catalysts. The synthesized polymers were
characterized by differential scanning calorimetry, optical microscopy and X-ray diffraction
measurements. The monomers showed a nematic phase while all polymers revealed the nematic,
smectic A and smectic C phases. X-ray diffraction measurements proved that all the polymers
show an interdigitated bilayer structure. The optical properties of the polymers were investigated
by UV-vis and photoluminescent spectroscopies. The polymer films emitted green-blue photolu-
minescence at about 500 nm.
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property.

introduction

Side-chain liquid crystalline polymers (LCPs)
are of both theoretical and practical interest because
they combine the anisotropic properties of liquid
crystals with polymeric properties and have the po-
tential of being used for some new applications [1].
So far, most of the side-chain LCPs have been pre-
pared mainly by radical polymerization of (meth)
acrylates and by the hydrosilation of poly(methylhy-
drosiloxane) backbones with mesogenic olefins. In
recent years, an increasing amount of research has
been directed at synthesizing new well-defined side-
chain LCPs by ring-opening polymerization [2-9] and
living ring-opening methathesis polymerization [10-
141.

Polyacetylene is the simplest class of conduct-
ing polymers. In 1993, Shirakawa et al. reported the
first side-chain liquid crystalline polyacetylene
prepared by Ziegler-Natta and methathesis catalysts
[15-19]. Forming a liquid crystalline phase for the
conducting polymer is the primary goal for the in-
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troduction of a mesogenic moiety as a substituted
group in polyacetylene. The Japanese group suc-
cessfully aligned the polymers using a magnetic field
and found that the electrical conductivity of an
aligned LC polyacetylene increased about two or-
ders of magnitude in the direction parallel to the
magnetic field [16]. The limitation on the synthesis
of liquid crystalline polyacetylene is mainly due to
the polar functional groups, which may poison the
transition-metal catalysts. Recently, Tang et al. have
developed a variety of functionality-tolerant and air
and moisture-stable catalyst systems and synthesized
several series of side-chain LC polyacetylenes con-
taining mesogenic pendants with ether, ester, amide
and cyano functionalties [20-24].

In this study, a series of side-chain LC poly
(acetylenes) containing 4-(trans-n-alkylcyclohex-
anylcarbonyloxy)phenyl 4-alkynyloxybenzoate
side groups are synthesized and characterized.
Besides mesomorphic behavior, the photolumines-
cence properties of the obtained polymers are
discussed.

J. Polym. Res. is covered in ISI (CD, D, MS, Q, RC, S), CA, EI,
and Polymer Contents.
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Scheme 1. Synthesis of cyclohexane- based monomers 1M-6M.

Experimental

1. Materials

Trans-4-n-propylcyclohexanoic acid, trans-4-n-
butylcyclohexanoic acid and trans-4-n-pentylcyclo-
hexanoic acid were obtained from Tokyo Kasei Inc.
and were used as received. Except for chloronorbor-
nadiene rhodium (I) dimer ([Rh(nbd)Cl],, Strem),
all other reagents were purchased from Aldrich and
used without further purification. THF was dried
over sodium, while dioxane and DMF were dried
over calcium hydride before distillation.

2. Techniques

'H NMR spectra (300 MHz) were recorded on
a Varian VXR-300 spectrometer. Thermal transi-
tions and thermodynamic parameters were deter-
mined by using a Seiko SSC/5200 differential scan-
ning calorimeter equipped with a liquid nitrogen
cooling accessory. Heating and cooling rate were
10 °C/min. A Nikon Microphot-FT optical polar-
ized microscope equipped with a Mettler FP82 hot
stage and a FP80 central processor was used to ob-
serve the thermal transitions and to analyze the aniso-
tropic textures. The molecular weights of the ob-
tained polymers were determined by GPC using a
Viscotek TS0A Differential Viscometer and LR125
Laser Refractometer with THF as the eluent solvent
and with a polystyrene standard. The UV-Visible
spectra and photoluminescence of polymers were ob-
tained from a Shimadzu UV-1601 spectrophotom-
eter and RF-5301PC spectrofluorophotometer,
respectively.

3. Synthesis of moenomers 1M-6M

The synthesis of cyclohexane containing mono-
mers 1M-6M is outlined in Scheme 1.

3.1 4-(4-Pentyn-1-yloxy)benzoic acid (1) and
4-(5-hexyn-1-yloxy)benzoic acid (2)

Both compounds were prepared by etherifica-
tion of 5-chloro-1-pentyne or 6-chloro-1-hexyne with
4-hydroxybenzoic acid. The synthesis of compound
1 is described below.

4-Hydroxybenzoic acid (5.61 g, 40.60 mmol),
NaOH (4.06 g, 101.60 mmol) and a catalytic amount
of KI were dissolved in ethanol (100 mL) under
gentle heating and stirring. After the introduction
of 5-chloro-1-pentyne (5.00 g, 48.75 mmol), the re-
sulting mixture was heated to reflux and stirred for
24 h. The solution was then poured into 350 mL of
water and acidified with 20 mL of 37 % HCI aque-
ous solution. The crude product was isolated by
filtration and recrystallized from 96 % methanol to
yield 6.20 g (75.6 %) white crystals, mp = 149.2 °C.
'"H NMR (CDCl;, 8, ppm): 1.97 (s, 1H, ~C=CH),
2.02 (m, 2H, —~CH,—), 2.41 (m, 2H, -CH,~C=), 4.13
(t, 2H, —OCH,-), 6.95 and 8.02 (dd, 4H, aromatic
protons).

3.2 4-Hydroxyphenyl trans-4-n-alkylcyclohexanoate
(3-5)

Compounds 3-5 were all synthesized by the
same method. The preparation of compound 4 is de-
scribed below.

Trans-4-n-butylcyclohexanoic acid (5.00 g,
29.40 mmol), hydroquinone (8.08 g, 73.40 mmol)
and N,N-dimethylaminopyridine (DMAP, 0.36 g,
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2.93 mmol) were dissolved in dry CH,Cl, (120 mL)
under an N, atmosphere. The solution was cooled
to 0 °C and dicyclohexyl carbodiimide (DCC,
7.27 g, 35.2 mmol) in 30 mL of dry CH,Cl, was
added dropwise. The reaction mixture was stirred
at room temperature for 14 h and filtered. The crude
product, which was isolated by evaporating the
solvent, was purified by column chromatography
(silica gel, ethyl acetate/n-hexane = 1/5 as eluent)
and finally recrystallized from methanol to yield
4.95 g (65.8 %) of white crystals, mp = 90.3 °C. 'H
NMR (CDCls, 8, ppm): 0.86 (t, 3H, —CH3), 0.90-
2.41 (m, 17H, cyclohexane and terminal alkyl group
—(CHy)3—), 5.31 (s, 1H, —OH), 6.79 and 6.87 (dd,
4H, aromatic protons).

3.3 4-(Trans-4-n-alkylcyclohexanyloxy)phenyl 4-(4-
pentyn-1-yloxy)benzoate (1IM-3M, n = 3-5), and
4-(trans-4-n-alkylcyclohexanyloxy)phenyl 4-(5-
hexyn-1-yloxy)benzoate (4M-6M, n = 3-5)

Monomers 1M-6M were synthesized by the

same esterification of compounds 3-5 with 4-(4-

pentyn-1-yloxy)benzoic acid or 4-(5-hexyn-1-yloxy)

benzoic acid. The preparation of monomer 2M is
described below.

4-(4-Pentyn-1-yloxy)benzoic acid (1.00 g, 4.90
mmol), 4-hydroxyphenyl trans-4-n-butylcyclo-
hexanoate (1.29 g, 4.90 mmol) and N,N-dimethy-
laminopyridine (DMAP, 0.06 g, 0.49 mmol) were

disolved in dry CH,Cl, (70 mL) under an N,

atmosphere. The solution was cooled to 0 °C and

dicyclohexyl carbodiimide (DCC, 1.52 g, 7.35 mmol)
in 20 mL of dry CH,Cl, was added dropwise. The
reaction mixture was stirred at room temperature for

14 h and filtered. The crude product, which was

isolated by evaporating the solvent, was purified by

column chromatography (silica gel, ethyl acetate/n-
hexane = 1/1 as eluent) and finally recrystallized
from methanol to yield 1.65 g (76%) of white
crystals, mp = 150.9 °C. Detailed characterization
data and the yield of monomers 1M-6M are summa-
rized in Table 1.

4. Polymerization of monomers 1M-6M

Scheme 2 outlined the polymerization of mono-
mers 1IM-6M. All the polymerization reactions and
manipulations were carried out under nitrogen using
either an inert-atmosphere glovebox or the Schlenk
technique in a vacuum line system, except for the
purification of the polymers, which was performed
in an open atmosphere. The experimental proce-
dures for the polymerization of monomer 2M are
given below.

Monomer 2M (0.37 g, 0.80 mmol) was added
into a Schlenk tube with a three-way stopcock
on the side arm. The tube was evacuated under

a vacuum and then flushed with dried N, three
times through the side arm. A mixture of dioxane
and THF (4/1 by volume, 2 mL) was injected
into the tube through a septum to dissolve the
monomer. The catalyst solution was prepared in
another tube by dissolving WClg (31.72 mg, 0.08
mmol) and PhySn (34.16 mg, 0.08 mmol) in 2 mL
of the same mixture solvent. Both tubes were
aged at room temperature for 30 min. The mono-
mer solution was then transferred to the catalyst
solution using a hypodermic syringe. The reac-
tion mixture was stirred at 80 °C under N, for
24 h. The solution was then cooled to room tem-
perature, diluted with 2 mL of THF and added
dropwise to 300 mL of methanol through a cot-
ton filter with stirring. The polymers were sepa-
rated by filtration, purified by several repreci-
pitations from THF into methanol and dried in a
vacuum oven.

Results and Discussion

1. Polymerization reaction

Mo-, W- and Rh-based catalysts are the most
widely used initiators for the polymerization of
acetylene-based monomers [15-24]. Tang et al.
found that WClg-PhySn/dioxane was the best cata-
Iyst system for the polymerization of acetylene-based
monomers with polar functionalities [21]. In this
study, monomers 1M-6M belong to acetylene-based
monomers, therefore, we chose WClg, MoCls and
[Rh(nbd)Cl], as catalysts and PhsSn as a cocatalyst.
Table II lists the polymerization results of monomer
2M. When WClg was used as the catalyst and PhySn
was used as the cocatalyst, no polymerization oc-
curred in dioxane at room temperature. When the
polymerization temperature was raised to 80 °C, the
polymerization still proceeded but the yield was very
low (11.9 %). When THF was used as the cosolvent,
the yield was improved because the solubility of the
monomer was greatly enhanced. With MoCls/Ph,Sn
as the catalyst system, no polymerization occurred
at room temperature again. When the reaction tem-
perature was raised to 80 °C, a higher yield was
obtained. However, the molecular weight of the
obtained polymer was very low (M,, = 1,300). In
the case of [Rh(nbd)Cl],, polymerization occurred
at room temperature. When the polymerization
temperature was raised to 80 °C, the yield decreased.
Therefore, we chose the following polymerization
conditions for other monomers: (i) WClg-Ph,Sn
used as catalyst, (ii) a mixture of dioxane and
THF used as solvent, (iii) polymerization at 80 °C.
Table III reports the polymerization results of
monomers 1M-6M. All polymerizations give poly-
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Table I. Characterization of monomers 1M-6M.

Monomer Yield (%)

300 MHz '"H NMR (CDCls, §, ppm)

1M 76

0.87 (t, 3H, —=CH3), 1.97 (s, 1H, HC=C-),
0.91-2.32 (m, 17H, —C=C—(CH,),— and —(CH,),~C

7 CHy—CH,~ )
H ,
\ CH,~CHy~

1l
2.43 (m, 1H, ~0-C—CH )
4.15 (t, 2H, —OCH,-), 6.98-8.10 (two dd, 8H, aromatic protons)

M 75.8

0.88 (1, 3H, —CH3), 1.97 (s, IH, HC=C-),
0.90-2.33 (m, 19H, -C=C—(CH;),~ and —(CH,);—CH

/ CHy—CH,— )
~ \CHy,-CH,-/

1l
2.43 (m, IH, -0-C-CH{ )
4.12 (t, 2H, —OCH;,-), 6.98-8.10 (two dd, 8H, aromatic protons)

3M 66

0.89 (t, 3H, ~CH3), 1.97 (s, 1H, HC=C-),
0.91-2.33 (m, 21H, ~C=C—~(CH,)»— and —(CH,),~C

; CH~CHy~
H
\ CH,~CHy~

R

T
2.43 (m, 1H, ~0-C~CHY{ )
4.15 (t, 2H, —OCH,—), 6.98-8.10 (two dd, 8H, aromatic protons)

4M 78

I
2.45 (m, IH, ~0-C—CH’ )

0.87 (t, 3H, —CHs3), 1.97 (s, 1H, HC=C-),
0.91-2.35 (m, 19H, -C=C-(CH;)3~ and —~(CH,),~CH

7 CH,—CH,—
\ CH,~CHy—

N

\

4.06 (t, 2H, ~OCH,~), 6.96-8.09 (two dd, 8H, aromatic protons)

SM 69

0.88 (t, 3H, —CHz), 1.97 (s, 1H, HC=C-~),
0.91-2.35 (m, 21H, -C=C—(CH;)3— and —(CHy)3—

CH,—CH»—
CH 7 CHy—-CHa )
\ CH,~CH,~

Il
2.45 (m, IH, ~0-C-CH/ )
4.06 (t, 2H, -OCH,-), 6.96-8.10 (two dd, 8H, aromatic protons)

6M 72

I
2.45 (m, {H, ~0-C—CH/ )

0.87 (t, 3H, —CHsy), 1.97 (s, IH, HC=C-),
0.91-2.35 (m, 23H, -C=C—(CH,);— and —(CH,)4—C

, CH,—CH,— )
H ,
\ CH,~CH,—~

\

4.06 (t, 2H, —OCH;,-), 6.96-8.10 (two dd, 8H, aromatic protons)

mers with reasonably high yields and molecular
weights.

2. Structure characterization of polymers 2P
Figure 1 presents the comparison of IR spectra
of monomer 2M and its corresponding polymer
2P. The monomer absorbs at about 3303 and
2115 cm™', due respectively to the =C—H stretching
and C=C stretching vibrations. The acetylene
absorption bands disappear in the spectra of the
polymer and a new double bond absorption at
3073 cm™ appears in the polymer spectra, con-
firming that acetylene triple bonds have been trans-

ferred to conjugated double bonds during poly-
merization.

Figure 2 shows the '"H NMR spectra of mono-
mer 2M and polymers 2P. In the spectra of poly-
mer 2P, the acetylene proton peak at 1.97 ppm dis-
appears and all other peaks become broad. A new
peak is observed at 6.09 ppm. According to Tang et
al. [21], the chemical shift of the cis-olefin proton
appears at the region of 5.88-6.26 ppm for mesogen-
containing poly(l-alkynes). Therefore, we can as-
sign the peak at 6.09 ppm as the cis-olefin proton
and calculate the cis-content of the polymer by the
following equation:
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Table II. Polymerization of 4-(trans-4-n-butylcyclohexanyloxy)phenyl 4-(4-pentyn-1-yloxy)benzoate (2M)*™.

Reaction temp. Yield

Cis- content®

) M/ M ®

No. Catalyst Solvent ) (%) M, M, /M,

1 WClg/PhySn Dioxane r.t. 0 - - -
2 WClg/PhySn Dioxane 80 11.9 41300 1.24 0
3 WClg/PhySn Dioxane/THF = 4/19 80 87.3 69500 1.31 0
4 MoCls/PhsSn Dioxane/THF = 4/19 r.t. 0 - - -
5 MoCls/PhySn Dioxane/THF = 4/1'9 80 78.2 1300 1.15 0
6 [Rh(nbd)Cl}, DMF/Et;N = 4/1¢ r.t. 41.0 22320 1.73 37.4
7 [Rh(nbd)Cl], DMF/THF/Et;N = 3/1/1Y r.t. 88.4 11390 1.41 43.0
8 [Rh(nbd)Cl], DMF/THF/Et;N = 3/1/1'9 80 71.7 7310 1.46 0

(a) Carried out under nitrogen for 24 h; [M]y = 0.2 M, [[Rh(nbd)Cl],] = 10 mM, [WClg] = [MoCls] = [PhySn] = 20 mM; nbd = 2,5-

norborndiene, PhySn = tetraphenyltin.
(b) Determined by GPC in THF on the basis of a polystyrene calibration.
(c) Cis-content in polymer sample.

0 0
C.H
HCEC—(CHg)m—O—@—C—O@O—c%— nHi2n+1

IM-6M:m=3,4;n=3-5

(d) Volume ratio.
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THF
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|

H ((le2)m

O
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1P-6P :m=3,4;n=3-5

Scheme 2. Synthesis of side-chain LC polyacetylene 1P-6P.

cis-content (%)

= {Ag.00/[(A7 80+Ag 97+ Ag 72+ A 09)/9]} X 100

()

The cis-contents of all polymers are listed in Tables
II and III. We found that the cis-content depended
on the polymerization catalyst. When [Rh(nbd)Cl]},
was used as the catalyst, the cis-content of the ob-
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Table III. Polymerization of monomers 1M-6M®.

Monomer Yield (%) Cis-content® M © M, © M, /M,®

1M 81.9 0 42100 67600 1.61

2M 87.3 0 53100 69500 1.31
3M 79.9 0 40100 77300 1.93
4M 76.2 0 64300 106600 1.66
M 86.7 0 57200 108900 1.90
6M 69.7 0 44200 56800 1.29

(a) Polymerization in dioxane/THF mixture solvent ( volume ra-
tio of THF to dioxane was 1/4 ) at 80 °C under nitrogen for
24 h; [M]g = 0.2 M, [WClg] = [PhySn] = 20 mM.

(b) Cis-content in polymer sample.

(c) Determined by GPC in THF on the basis of a polystyrene
calibration.
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Figure 1. IR spectra of (a) monomer 2M and (b) polymer 2P.
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Figure 2. 'H NMR spectra of {(a) monomer 2M and (b) polymer
2P.

tained polymer was around 40 %. However, when
WClg was used as the catalyst, the polymers con-
tained 100 % of trans-olefin in the polyacetylene
backbones.

3. Mesomorphic properties of polymers 1P-6P
The thermal behavior of all monomers is re-

ported in Table IV. All monomers reveal an

enantiotropic nematic phase. When we consider the

Table IV. Thermal transitions and thermodynamic parameters of
monomers 1M-6M.

Phase Transitions, °C (Corresponding

Monomer m® n® Enthalpy Changes, Kcal/mol)®

Heating
Cooling
M 3 3 K 150:5(@8.55) N 225.5047) 1
1223.3(0044) N 107.37.77) K
M 3 4 K 150.9(8.63) N 219.2(0.24) I
I 216.5(0.40) N 113.98.10) K
M 3 5 K 129.7(8.76) N 204.900.32) 1
1207:9(0.35) N 99.9(7.92) K
aM 4 3 K 110909.43) N 211.2044) 1
' 12062(0.29) N 72.48.49) K
K 99.2(5.99) N 203.8(0.23) 1
M 4 4 1 201.4(0.28) N 74.5(5.70) K
oM 4 5 K 99.8(8.09) N 181.50.14) 1

1175.5(0.11) N 66(7.69) K

(a) According to Scheme 1.
(b) K = crystalline, N = nematic, I = isotropic.

11349 — (A)

Exo

T T T T T 1 T T

60 80 100 120 140 160 180 200 220 240 260

Temperature (°C)

Figure 3. DSC thermogram of monomer 2M (10 °C/min): (a)
heating scan and (b) cooling scan.

spacer effect, we find that the melting points de-
crease gradually as the spacer length (i.e., m value)
increases. Figure 3 displays the representative DSC
trace of polymer 2M. In the heating scan, it shows
a melting transition at 150.9 °C and a nematic to
isotropic phase transition at 219.0 °C. The cooling
scan shows a very similar phase behavior, except
that the crystalization temperature has 37 °C
supercooling.

Table V summarizes the phase transitions of
polymers 1P-6P. All polymers reveal nematic, smec-
tic A and smectic C phases. Mesophase identifica-
tion has been accomplished by DSC measure-ment,
optical polarizing microscopic observation and X-
ray diffraction. Figure 4 presents the representative
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Table V. Thermal transitions of liquid crystalline polyacetylenes 1P-6P.

Polymer m® a® Phase transitions (°C)®

1P 3 3 G 58.4 S¢ 216.2 8, (285) N (291) 1309.8 decomposed
2P 3 4 G 62.3 S 202.0 S, (298) N (310)91328.3 decomposed
3P 3 5 G 63.3 S¢ 188.7 S5 (297) N (302)9 1 322.0 decomposed
4P 4 3 G 59.3 S¢ 161.5 S5 (277)° N (290)' 1 299.9 decomposed
5P 4 4 G 62.38c171.0 S5 (275) N (284) 1 294.6 decomposed
(34 4 5 G 56.0 Sc 137.4 S5 (290)° N (310)©1311.3 decomposed

(a) According to Scheme 1.

(b) Data taken from the first heating scan. Code: G, glassy state; S¢, smectic C phase: S,, smectic A phase; N, nematic phase; I, isotropic

liquid.

(c) Phase transition temperatures obtained by optical polarizing microscopic observation.

Sa
2 202.0
@D /
29807 N
3283
1
310.0 I

decomposition

1] T T T i T T
0 50 100 150 200 250 300 350 400
Temperature (°C)

Figure 4. DSC thermogram of polymer 2P (10 °C/min): the first
heating scan.

DSC trace of polymer 2P. It exhibits two endother-
mic peaks at 202 and 328.3 °C in the first heating
scan. The optical polarizing microscope observed a
smectic A to nematic phase transition at 298 °C and
a nematic to isotropic phase transition at 310 °C.
However both transitions were covered by a big de-
composition peak. In the TGA measurement (see
Figure 5), the polymer decomposed when the tem-
perature was higher than 300 °C. Figure 6 shows
the temperature-dependent X-ray diffraction dia-
grams obtained from powder samples of 2P at 205
and 90 °C. Curve (a) presents a diffuse reflection at
4.60 A, which corresponds to the lateral spacing of
two mesogenic side groups, a sharp first order re-
flection at 40.22 A, and a second order reflection at
20.85 A corresponding to smectic layers. When the
measuring temperature was lowered from 205 to 90
°C, the d-spacing of the first order reflection de-
creased from 40.22 to 39.65 A (curve (b)), giving
strong evidence for the formation of a tilted smectic
C phase. The layer spacing was about 1.5 times the
calculated length of the mesogenic side group.
Therefore, we can conclude that the polymer forms

Weight loss (%)

100 200 300 400 500 600 700
Temperature (°C)

Figure 5. TGA thermogram of polymer 2P.
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Figure 6. X-ray diffraction patterns of polymer 2P measured at
(a) 205 °C and (b) 90 °C.

a interdigitated bilayer structure (see Figure 7).

4. Photoluminescence properties of polymers
1P-6P
Table VI summarizes the results of UV-vis and
photoluminescence (PL) spectra of polymers 1P-6P.
All polymers present two UV-vis absorption peaks
in THF solution at about 262 and 222 nm, and the
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found 4.02 nm I

0.47 nm

| 2.73 nm (calculated)

Figure 7. Smectic layer structure of polyacetylene 2P.

Table VI. UV-visible and photoluminescence spectral data of
polymers 1P-6P.

UV-Visible® Photoluminescence®™

Polymer

}\'abs (nm) )\'ex (nm) }"em (nm)
ipP 265 224 265 489
2P 269 226 269 497
3P 262.5 223.5 262 488
4P 262 222.5 262 508
5P 261.5 222 261 514
6P 262.5 2235 262 492

(a)Code: Ay, absorptive wavelength in UV-Visible spectrum.

(b)Code: Ay, exciting wavelength used in the measurement of
photoluminescence; Aqy, emissive wavelength in photolumi-
nescence spectrum.

polymer films emit a PL peak near 500 nm. Figure
7 shows the representative UV-vis and PL. spectra
of polymer 2P. The PL intensity of pure polymer
2P is quite weak due to the strong interchain energy
transfer between the polymer chains' aggregation
[26]. Figure 8 shows the photoluminescence spec-
tra of the blending samples of polymer 2P
and poly(methyl methacrylate) (PMMA). After in-
troducing the PMMA to blend with polymer 2P, the
PL intensity obviously increases because the PMMA
will suppress the interchain interaction of polymer
2P.

Conclusion

A new series of side-chain LC polyacetylenes
containing 4-(trans-n-alkylcyclohexanylcarbonyloxy)
phenyl 4-alkynyloxybenzoate side groups were syn-
thesized using simple metal halide catalysts. The
polymers obtained by using {[Rh(nbd)Cl], as a cata-
lyst contain about 40% cis-configuration in the
polyacetylene backbone. When the WClg was used

20 0.55
- —a— UV-Vis | 0.50
2.5 ——PL
2201 045 3
s =
> 15 0.40 3.
2 2
«é 1.0 4 0.35 g
0.5 0.30
00] oot XBrhn s s nnna 0.25

250 300 350 400 450 500 550 600 650 700
Wavelength (nm)

Figure 8. UV-visible (A) and photoluminescence ({) spectra of
polymer 2P.
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Figure 9. Photoluminescence spectra of polymer 2P and its blends
with PMMA.

as the catalyst, the obtained polymers contained
100 % trans-configuration. Polymers 1P-6P dis-
play nematic, smectic A and smectic C phases. All
polymers have a weak photoluminescence emission
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at about 500 nm. After blending with PMMA, their
PL intensities will largely increase.
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