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Na, SO,
CaH, 4 h 3
THF 10 mL
Ei, N CaH,  THF 5 min 19 mg Cul 2.5 mL
ELN  0.46 mL 2- 2= 3-
1.3 24 h
- -trans-
11 28 . 4 33 5% /

. 1.15 ¢
1.3.1 1 35  48.7% .'"H-NMR 6 =0.88 s 3H 0.89 s 3H
mL 2.20 g 20.0 mmol 1.23 s 3H 1.24 s3H 1.30~1.50 m 4H

3.36 g 60 mmol 1.62 s 6H 1.70~1.95 m 8 H 1.96~2.10

25 mL. - -trans- 12.9 m 4H 2.48 quint J = 7.2 Hz 2H 3.65 ~

g 42 mmol 3.74 m4H 6.761 s 1H 7.21 s IH .
Cy Hy10, € 63.05 H7.34 C
10%  NaOH 63.34 H7.406. FAB MS m/z 590.23
NaCl Na, SO, 590.
CHCL,/  1.3.4 5 15
CH,OH 5.90 g 77.1% . '"H-NMR & = ml, 3.00 g 10.0 mmol 4
0.8 s 6H 1.23 s 6H 1.27 ~1.41 m 4H 0.84 g 15 mmol
1.66~2.11 m 12H 2.44 quint J = 7.8 Hz 1SmL - -trans- 4.89 g
2H 3.67dJ =69Hz4H 6.78 s 4H . 12.8 mmol
CyxHyx O, C81.62 H10.01
C81.62 H9.79. EI MS m/z 382.29 10%  NaOH
382 NaCl Na, SO,
1.3.2 2 5.74 ¢ 15 mmol
1 3.41 g 13.5 mmol 1.58 g 9 2.59 g 59.5% .
mmol  HIO;, 4.5 mL 30% 6 mL '"H-NMR 6=0.89 s 3H 1.24 s 3H 1.35~1.50
27 mlL 75°C m2H 1.65~2.15 m 6H 7.51 quint J = 7.5
6 h Hz 1H 3.65~3.85 m 2H 6.61 d J = 8.7 Hz
10%  Na,S,0, IH 7.32dd J,=2.1Hz J,= 8.7Hz IH 7.82
NaCl Na, SO, dJ =2.1Hz 1H . Cys Hyo-
5% / BrlO C 44.16 H 4.63 C 44.39 H 4.732.
/ FAB MS m/z 433.97 434
7.48 g 78.5% .'H-NMR & = 1.3.5 6
0.8 s6H 1.24 s6H 1.35~1.50 m 4H 4.35 g 5 70 mg Pd PPh, ,Cl,
1.70~1.95 m 8 H 1.96~2.16 m 4 H 2.50 26 mg
quint /] = 7.5Hz 2H 3.65~3.74 m4H 3 . 47.5 mg
7.13 s 2 H . CxHi LO, € Cul 15 mL 2 mL 1.1 mL 2-
49.23 H5.72 C 49.09 H 5.61. EI MS 2- 3-
mlz 634.08 634. 5h
1.3.3 3 2.54 ¢ 5% /
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90.0% .'H-NMR 6=0.88 s 3H 1.23 s 3H
1.30~1.50 m2H 1.61 s 6H 1.65~1.95 m
4H 2.00~2.15 m embed a single 2H 2.52
quint J = 7.50 Hz 1H 3.65~3.80 m 2H
6.68 d J =87Hz1H 7.30 dd J, = 2.7 Hz
J,=87Hz1H 7.44 d J = 2.4Hz IH .

C, H,BrO, C 64.45 H6.95

C 64.41 H 6.893. FAB MS m/z
390.12 390.
1.3.6 7 1.96 ¢ 5 mmol
6 10 mL 5 mL
30 min
5.6 g 100 mmol
NaCl Na, SO,
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84.0% .'H-NMR 6=0.87 s 3H 1.23 s 3H
1.30~1.50 m2H 1.64~1.93 m 4H 1.94~

2.14 m2H 2.50 quint J = 7.5Hz 1H 3.26
s1H 3.70~3.85 m2H 6.70 d J = 9.0
Hz 1H 7.33 dd J,=2.4Hz J,=8.7Hz 1H

7.50 d J =2.4Hz 1H . Cis

H, BfO C 64.87 H 6.35 C 64.95 H
6.438. FAB MS m/z 332.08 332.
1.3.7 8
1.18 ¢ 308¢ 7
14 mg Pd PPh; ,Cl, 9.6 mg Cul 5.2 mg
3
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3H 1.30~1.55 m 6H 1.63 s 6H 1.65~1.95

m 12H 2.00~2.15 m 6H 2.45~2.60 m
3H 3.65~3.8 m 6H 6.72 d J = 9.0 Hz
IH 6.87 s1H 6.89 s 1H 7.32 dd J, = 2.4
Hz J,=9.0Hz 1H 7.52d J =2.4Hz 1H .
CyHuBrO, C73.94 H 7.98

C 73.88 H 7.953. FAB MS m/z

794.39 795.
1.3.8 9 1.20 g 1.5 mmol
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IH 691 s1H 6.94s 1H 7.32 dd J, = 2.4
Hz J,=9.0Hz IH 7.53d J =2.4Hz 1H .

CuHs; BrO;, C74.88 H 7.79
C74.70 H 7.822. FAB MS m/z

736.35 737.
1.3.9 Myr-PMPE-1 0.74 ¢
1 mmol 9 0.0462 g 0.04 mmol Pd PPh; ,

0.0152 g 0.08 mmol Cul
3 .
30 min 25 mL 10 mL

50°C 48 h.

0.36 g 55% .M

n

=2030 PDI=1.13

1.3.10 10 2.35¢ 2
245 ¢ 7 43.2 mg Pd PPh; ,Cl, 29.5 mg
Cul  16.0 mg PPh,
3 . 25 mL. THF 10 mL
EgN 24 h.
5%
/ 0.97 g

40% .'"H-NMR 8=0.91 s 6H 0.94 s 6H 1.24

s6H 1.26 s 6H 1.58~1.37 m 8H 1.98 ~
1.67 m 16H 2.17~2.02 m SH 2.64 ~ 2.46
m4H 3.90~3.70 m 84 6.75 d J = 9.0
Hz 2H 6.95 s 2H 7.34 dd J, = 2.4 Hz J, =
8.7Hz2H 7.53d J = 2.4 Hz 2H .
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Ce H Br,O, C 71.25 H 7.33 C 2
73.13 H7.529.FAB MS m/z 1042.41
1043. 2.1
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Myr-PMPE-1

Myr-PMPE-2

Scheme 2 Comparison of the molecular structures of Myr-PMPE-1 and Myr-PMPE-2
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- 6 Normalized emission spectra of a Myr-PMPE-1 spin-coated

film on glass after annealing excited at 383 nm
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l 9  Normalized emission spectra of a Myr-PMPE-2 spin-coated

film on glass after annealing excited at 398 nm
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DESIGNED SYNTHESIS AND CHIROPTICAL PROPERTIES OF REGIOREGULAR
POLY p-PHENYLENEETHYNYLENE-alt-m-PHENYLENEETHYNYLENE
BEARING - -trans-MYRTANOXYL SIDE GROUPS

LI Xiangfeng LI Chusheng LU Jiang LIANG Hui
School of Chemistry and Chemical Engineering  Sun Yat-Sen University —Guangzhou 510275

Abstract Two regioregular poly p-phenyleneethynylene- ali-m-phenyleneethynylene s bearing - -trans-
myrtanoxyl side groups with different substitution patterns were designed and synthesized e. g.Myr-PMPE-1 and
Myr-PMPE-2. In order to obtain regioregular polymer a novel AB type monomer 1-  5-bromo-2-myrtanoxyphenyl
ethynyl -4-ethynyl-2 5-myrtanoxybenzene and a novel AA type monomer 2 2'- 2 5-dimyrtanoxy-1 4-phenylene bis

ethyne-2 1-diyl bis 4-bromo-1-myrtanoxybenzene were designed and synthesized by the strategy based on the
different activity between bromo- and iodo-benzene in Sonogashira reaction. By Sonogashira polymerization the AB
type monomer gave Myr-PMPE-1 in which the side chiral groups were distributed uniformly along the backbone.On
the other hand the obtained AA type monomer was polymerized with 1 4-diethynyl-2 5-dimyrtanoxybenzene to give
Myr-PMPE-2 in which the distribution of the side chiral groups was alternatively crowd and loose. Both of these two
polymers showed no CD signal in solution because of their good solubilities. Then the investigations of chiroptical
properties of these two polymers were carried out in the form of spin-cast films. The films were annealed above the
glass temperature of the corresponding polymer and the effects of annealing temperature and time on the properties of
the films were investigated by UV-Vis absorption fluorescence and circular dichroism spectra. The results showed
that annealing treatment had no significant effect on the properties of Myr-PMPE-1 including UV-Vis absorption
fluorescence and optical activity . The maximum absolute value of dissymmetry factor |g,.. | was 1.62x107*. On
the other hand annealing treatment significantly affected the properties of Myr-PMPE-2. Without annealing or being
annealed below 100°C  the Myr-PMPE-2 films showed almost no Cotton effect. In contrast when annealed above
120°C  the absorption and emission of Myr-PMPE-2 film slightly red shifted with increasing annealing temperature
and annealing time and most importantly the intense of CD signals increased significantly and the optical activity of
Myr-PMPE-2 films increased obviously . After annealing at 140°C for 4 h | g, | of Myr-PMPE-2 film was up to 3.07
x107° about one order of magnitude higher than that of Myr-PMPE-1 film. These observations indicate that the
substitution pattern of the chiral side groups has significant effect on the chiroptical properties of chirally substituted
conjugated polymers. The obtained results can contribute to the design of chiral conjugated polymers with high optical
activity .

Keywords Chiral Conjugated polymer Optical activity Circular dichroism





