2.1

THF

2.2

(D

2)

3)

Merck Aldrich Lancaster
Merck Fisher

Benzophenone

Nuclear Magnetic Resonance Spectrometer NMR

Varian 300 MHz CDCl,
ppm Hz T™MS
0.00 ppm S singlet d doublet
triplet q quartet m multiplet

Infrared Spectrometer IR

Nicolet 520

-1
cm

Differential Scanning Calorimeter DSC

SEIKO SSC5200 DSC Computer/Thermal Analyzer
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Liquid nitrogen cooling accessary In 5
10 10 /min phase
transition infection point

glass transition temperature, Tg

(4) Thermogravimetric Analysis TGA
SEIKO TG/DTA 200 5 10
10 /min
(%) Optical Polarizeing Microscope POM
Ziess Axiophot 40 800
Mettler FP82 Mettler FP90
(6) Thin Layer Chromatography TLC
Merck 5735 DC Silica gel 60 F-254 uv
UVGL-25
(7) Gel Permeation Chromatography GPC
Series I Pump Viscotek T50A

Differential Viscometer Viscotek LR125 Laser Refractometer
American Polymer Standards Corporation 1.0 mg/mL
polystyrene THF 1.0 mL/min

(8) - UV-Vis Spectrophotometer
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SHIMADZU UV-1601

0.5% (w/v)
nm
9) Spectrofluorophotometer PL
SHIMADZU RF-5301PC
nm
(10) Cyclic Voltammetry CV
Autolab ADC 164
0.1 M TBAPF¢/ acetonitrile 50 mV/sec
(10) Spectroscan Colorimeter PR-650
PR-650
2.4
23
23.1
2,5-Dicarbethoxy-3,4-diphenylcyclopentadienone (1)

Benzil (15 0.071 ) Diethyl 1,3-acetonedicarboxylate (17.3

0.086 ) 500 300 (95%)
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(4 0.071 ) 20
24
500 80
(98%)
30
22.8 85% 'H-NMR (CDCl; & ppm) 1.146 (t, 6H,

_CO,-CH,CH;) 4.185 (q, 4H, -CO,CH,CH;)  6.990-7.336 (m, 10H, -C4Hs)

4-(n-Heptyloxy)-4' -hydroxydiphenyl (2
500 4,4’-dihydroxydiphenyl (12 0.065 )
(18 0.13 ) 300

L-bromoheptane (4 0.022 )
16 500
10
5%
( / 3/1)

4.06 64% 'H-NMR (CDCl; & ppm) 0.879 (t, 3H,
-CH,CH;)  1.335-1.229 (m, 8H, -OCH,CH,(CH,),) 1.782 (m, 2H,
-OCH,CH,) 3.968 (t, 2H, -OCH,) 4.861 (s, 1H, -OH) 6.844-7.443 (m, 8H,

-CeHa)

22



4-(n-Heptyloxy)-4' -(4-pentynyloxy)diphenyl (3)

24 0.014 ) (1.58 0.028 )
150 250
5-chloro-1-pentyne (1.73 0.017 ) 72
5%
( /
4/1) 4.54 92% 'H-NMR (CDCl; &

ppm) 0.884 (t, 3H, -CH,CH;) 1.304-1.328 (m, 8H, -OCH,CH(CH,),) 1.786
(m, 2H, -OCH,CH,) 1.960 (t, 1H, C= C-H) 2.006 (m, 2H, = C-CH,CH>)
2.408 (m, 2H, = C-CH,) 3.969./(t"2H, “OCH,(CH,);CH;) 4.086 (t, 2H,

-OCH,CH,CH,-C= ) 6.931-7.463dd, 4H, -CcH.)

Diethyl 2,3-diphenyl-5-(4-heptyloxy-4 -oxytrimethylenediphenyl)

terephthalate (4)
1(1.5 4x107 ) 3(1.2 3.4x107 )
150 120 24
( / 6/1) 2.25

94% 'H-NMR (CDCl; & ppm) 0.817 (t, 9H, -CO,- CH,CH;, -O(CH,)sCHs)
1.301-1.486 (m, 8H, -OCH,CH,(CH,),) 1.784 (m, 2H, -OCH,CH,) 2.201 (m,
2H, C¢H-CH,CH,CH,-O-) 2.911 (m, 2H, C(H-CH,-CH,CH,-O-)  3.863-3.990

(m, 6H, -COzCHzCH3, -C6H-CH2CH2-CH2-O-) 6.911-7.463 (m, 18H, 'C6H5:
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-CsHq)  7.693 (s, 1H, -C¢H)

2,3-Diphenyl-5-(4-heptyloxy-4 -oxytrimethylenediphenyl)-1,4-bis
(hydroxymethyl)benzene (5)

lithium aluminum hydride (2.18 0.057 ) 250
60 42
2.9x107 ) 5

72

( 2 1) 1.53 87%
'H-NMR (CDCl; & ppm)~.0.887 (t,3H, <O(CH,)¢CH;) 1.247-1.546 (m, 8H,
-OCH,CH,(CH,)s) 1.796 (m, 2H, -OCH,CH,) 2225 (m, 2H,
C¢H-CH,CH,CH,-O-) 3.106 (m, 2H, C¢H-CH,CH,CH,-O-) 3.972 (t, 2H,
-(C¢Hy),-O-CH,-(CH,)sCH3) 4.116 (t, 2H, -CeH-CH,CH,CH,-0O-) 4.388, 4.477

(s, 4H, -CH,OH) 6.916-7.479 (m, 19H, -C¢Hs,-CsH.)

2,3-Diphenyl-5-(4-heptyloxy-4 -oxytrimethylenediphenyl)-1,4-bis
(chloromethyl)benzene (6)

5(1.5 2.4x107 ) 100
2 thionyl chloride 1 thionyl

Chloride ( / 15/1)
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1.27 80% 'H-NMR (CDCl; & ppm) 0.877 (t, 3H,
-O(CH,)CH3)  1.225-1.526 (m, 8H, -OCH,CH,(CH,),) 1.796 (m, 2H,
-OCH,CH,) 2.225 (m, 2H, C¢H-CH,CH,CH,-O-) 3.106 (m, 2H, C¢H-
CH,CH,CH,-O-) 3.968 (t, 2H, -(C4H4),-O-CH,-(CH,)sCH;) 4.129 (t, 2H,
-C¢H-CH,CH,CH,-O-)  4.305, 4.402 (s, 4H, -CH,OH) 6.913-7.486 (m, 19H,

_C6H59_C6H4)

2,3-Diphenyl-5-(4-heptyloxy-4 -oxytrimethylenediphenyl)benzene-1,4-
dicarbaldehyde (7)

5(1.4  2.3x107 ) 100 2
50 1.95 PCC 4
( / 3/1)
1.2 86% 'H-NMR (CDCl; & ppm) 0.905 (t,
3H, -O(CH,)sCH;) 1.324 (m, 8H, -OCH,CH,(CH,);)  3.992 (t, 2H,
-C¢H-CH,CH,CH»-0-) 6.960-8.009 (m, 19H, -C¢Hs,-CsHy) 9.759,9.786 (s, 2H,

-CHO)

232

Polymer P1
6 (0.5 7.7x10°% ) 50

10 potassium t-butoxide (1.38
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0.012 ) 10

400
24 0.35
79%
Polymer P2
6 (0.394 6.1x10™ ) 100
10 a,
o ’-dichloro-p-xylene (0.106 6.1%10™ ) potassium t-butoxide
(1.38 0.012 ) 10
500
0.27 54%
Polymer P3

704  6.6x10* ) a .,a ’-dicyano- p-xylene (0.102
6.6x10™ ) 50 15
5 t-BuOH 0.066 1.0M potassium

t-butoxide 20
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24

73%

500

ITO

dioxythiophene/polystyrene sulfonate) (PEDOT/PSS)

0.5% (w/v)

1500A

30

1000 rpm

6x107" torr

27

10

0.35

Poly(3,4-ethylene

120
CHCl;
ITO
2000
400 A



O O (1)KOH / EtOH
T EtOOC/\HA COOEt L2
0

(2) H2804/ Acy,O
EtOOC COOEt

(0] (6]
(0]
1
Br/\/\/\/
HO OH HO 07NN
K,CO3/KI
CH;CN
2
N s
o
CH;CN
3

LiAlHg SOCl,
1 + 3 —> EtOOC COOEt.  ——-——»  HOH,C CH,0H ——— > CIH,C CH,Cl
THF
R R R
4 5 6

t-BuOK
THF

AW,
at

R n

P1

R— \/\Oo/\/\/\/

Scheme 1 Synthesis of the homopolymer P1
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6

CIH,C O CH,Cl 4 cuchCHZQ 16eq tBuOK O
THF
R R n
m
P2

7\ o
_ \ /
- P NCHZC—Q CH,CN (
HOH,C CH,OH pec /N CN
2’ 2’ e
CH,Cl, o o) t-BuOK J— / \
THF /t-BuOH _ \
R R BujNBr R NC Ta
5 7 P3

R= \/\OO/\/\/\/

Scheme 2 Synthesis of copolymers P2 and P3
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