S F

RS TR (RS 23 SWR
FheHI2 %
4.1 #F#

AR TR LA E R S S R L B R A e

L@ B * o7y 3B TRpEp Merck & TEDIA =

42 %'E

SO ERHRIE AR RTERE LB B TARE

EoHPRES
Pk ik o~ Rk kAT s B TR e R W kR RE > 54
5= F 7

it oo o] & X & Y8 ik (Small Angle X-ray Diffraction » SAXS) » % &

* BEDE DI 3| %5+ % » 4Fde 2R 2000 W thizt F > A = 1.54A - 3> 28

TEPIE G RII A R R o

-n\q,

43 & & 3A
&

% o A H 1>t 2£ 8 Scheme 2 » P4~P6 % A +

+ F_& 4o Scheme 3 -
2,5-Dicarbethoxy-3,4-diphenylcyclopentadienone (1)

#-Benzil (15 g > 0.071mole)¥ Diethyl 1,3-acetonedicarboxylate (17.3g °
0.086 mole) % ** 500mL F]&A¥g? » 4r » 300mL ¢ 3 (95%) » ¥+ 32 74
DB fEe ¥ B 3 4 (4g> 0.071 mole) 33t 20mL 2 fg @ > H#ptia

/p‘/l
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BoBif » P ERIRALY > R IE T2 ) BF o g0 Bw ¢ AR T
G2 o ¥ B 500mL )& S i FARE ~ 0 20 kiE T 4o 80mL R R
TEMOF O~ RAEE (98%) EXBRR 2R o M 30 A1

Bl de » 4Gk > iR jc b FIRM > T T B B R RS B FH
A F 22.8g > & & 85% mp: 106°C - 'H-NMR (CDCl; > & > ppm) : 1.146 (t, 6H,
-C0,-CH,CH,) > 4.185 (q, 4H, -CO,CH,CH3) > 6.990-7.336 (m, 10H, -C¢Hs) -

C NMR (75 MHz, CDCl;, § ppm) : 14, 61.4,119.9, 127.8, 129.0, 130.3, 131.0,

131.1,162.2, 162.3, 191.1 > MS (EI-MS) m/z: 376(M") «

2-(4-ethylphenyl)-4,4,5,5-tetramethyl-[1,3,2]-dioxaborolane (6)
P~— 500 mL E$p¥LE »~ l-ethyl-4-iodobenzene (10g, 43mmol) > A& E %

Voo gTE (S 0 F 4 $ Boic B ERTHEI20mldT ~ FORFL P 0 A-78°C T 4
304 45 0 X {8 36 P~1.6 M n-butyllithium (50.6 mL, 64.6 mmol ) %.-78 °C 3k 3
TOH OB OF o~ F R 0 D L L @R
2-isopropoxy-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (16.5 mL, 64.6 mmol)
I8 TC BB T E R AF B O R ERY I ZR
F JEovernight » F &5 = = » % -k %—i W A F A eon-butyllithium »
£ AW RE LR i EP i A Bk kg

Tle ¢ HE R F TR EL NS @Y d

Rl

ElEEI 87g ’ }_g‘

%:87% > mp : 76-77 °C » '"H-NMR (CDCl; > & » ppm) : 1.24 (t,J = 7.5 Hz, 3H,

70



-CH2-CH3), 1.26 (s, 12H, -B-O-C(CH3)2-C(CH3)2-0-), 2.59 (m, 2H,
-CH2-CH3), 7.1 (d, J = 9.0 Hz, 2H, aromatic-H), 7.2 (d, J=9.0 Hz, 2H,
aromatic-H) - °C NMR (75 MHz, CDCl;, § ppm) : 14.6,21.4, 32.4, 83.2, 127.8,

129.2, 133.8, 139.5, 20.83 = MS (EI-MS) m/z: 232(M") -

4-methoxyphenoxy-tert-butyl-dimethylsilane (7)

B~ 4-methoxy-phenol (15.0 g, 0.08mole) -~ tert-Butyldimethylsilyl chloride
(27.3 g, 0.258 mol) % Imidiazole (24.67 g, 0.362 mol) % ** 250 mL g 5p
FLP, o0 A~ 100 mL “,% k1S en THF » #42=  BF o 3 F i ie > 1% 2
Sk ‘Flt& f_i < IR eA A R LBk figk A fo @ BoR X B Brrye k2
it v KA R AR R R 18 D CRBIRS 0 TR R - A il BB R
o g AT L(AF L e g/l =15 FA T o FRIRES AP R
20.1g> A2 F 1 70% - H-NMR (CDCl; > 6 > ppm) : 0.08 (s, 6H, -Si-C,Hg), 1 (s,
OH, Si-C(CHs)3), 3.73 (s, 3H, -O-CH;), 6.60 (d, J=9.0 Hz, 2H, aromatic-H),
6.62 (d, J=9.0 Hz, 2H, aromatic-H). ">C NMR (75 MHz, CDCls, § ppm) :-6.1

17.7,25.8, 55.9, 115.2, 121.3, 148.7, 153.6 = MS (EI-MS) m/z: 238(M") -

2,5-Dibromo-4-methoxyphenoxy-tert-butyl-dimethylsilane (8)
B~— 250 mL EFsp¥g®E » i & 43 (24.09g, 0.101mole) > £ 4c » 50 mL

chloroform##4X ¢ /% j# > 2_ {5 ¥ *} B~bromine (13.5 mL, 0.253mol)Z 20 mL

chloroform A 4e » sei il =L @ SEWIF » F BHFP > FHMWE > 3R
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TREEL2 L BFRE R L A4 ~40 mL NaxS203 (KRR R FEHE304 48

£ & B % NaxS:03-Rk 3 i & Riede=x > e f 7 A * & Kaphdssck 8k

B #- 9 ¢ FRMASF3I2g A F 180% mp: 56-57°C - 'H-NMR (CDCl; >
&> ppm) : 0.08 (s, 6H, -Si-C2H6), 1.1 (s, 9H, -Si-C(CH)3), 3.73 (s, 3H, -O-CH),
6.68 (s, 2H, aromatic-H) "°C NMR (75 MHz, CDCl;, 8 ppm) :-5.7,17.7, 25.8,

55.2,112.1, 118.2, 120.7, 126.8, 152.2, 153.1 = MS (EI-MS) m/z: 396(M") -

2,5-dibromo-4-methoxyphenol (9)

B~— 250 mL gFgpag ~ 40 & 47281924 ¢, 23 mmole) » & * -2 B~ TBAF
70mL (0.07 mole) & » BFSEFL N BE Bis » F B 1 * o FF R {80 A 5
*oRZE LR i FP o i W SO GO S RS 0 e R iy
Pt =115 AT EFEMP RN S542g A% 84% - 'H-NMR (CDCl; >
6 ppm) : 3.73 (s, 3H, -O-CH3), 6.66 (s, 1H, aromatic-H), 6.68 (s, 1H,
aromatic-H) - C NMR (75 MHz, CDCly, 8 ppm) : 55.2, 112.6, 113.8, 121.2,
122.4,151.2, 151.9 = MS (EI-MS) m/z: 281(M") ©
1,4-Dibromo-2-(hex-5-ynyloxy)-5-methoxybenzene (10)

100 mLgE$ ¥ ¢ & » 2,5-dibromo-4-methoxyphenol (5.29 g, 18.7
mmol) ~ s e4r (7.77 g, 56 mmol) ~ & it 47 (2.98 g, 18.7 mmol)£&2 50 mL %
Bl vk G- o] BERS o d RISE 4o iR R L BB F ~ 6-chloro-1-pentyne (2.18
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g, 18.6mmol) » 4c#it ji24 | PF o 2 {5 iR kg 1T FM e fhe iy
B EI5% & Y& oRipiRFe2 o kel o ok g B A m ok
Fedsic R (SR - T RME A E L AT(BEEL L o/ & ==1/9) ki
Lo R F S RMASS545 g0 A% 1 80% o 'H-NMR (CDCl; » & » ppm) :

1.46 (m, 2H, -OCH,CH,CH,CH5), 1.71 (m, 2H, -OCH,CH,CH,CH, ), 1.82 (s, H,
Alkyne-H), 2.03 ( t, 2H, -OCH,CH,CH,CH,), 3.94 ( s, 3H, -O-CH;), 3.94 (t,
2H, -OCH,CH,CH,CH,), 6.72 (s, 2H, aromatic-H) - '>*C NMR (75 MHz, CDCls,
& ppm) :21.3,25,28.5,55.2,67.3,68.6,83.6, 111.8, 112.3, 120.4, 120.9, 148.4,

150.9 - MS (EI-MS) m/z: 362(M") s

Diethyl 2,3-diphenyl-5-(4-(2,5-dibromo-4-methoxy)phenoxy)butylene
terephthalate (11)

#-1v & 410 (4g > 11 mmole)>it-&471 (6.5g > 16.6 mmole) ¥ » 150 mL &
F7¥L7 £ 4r > Toluene 50 mL » e # 3 120°C ™ 3 724 /] & o B3 % Jk S5 ¢
2 gzloading > & R B A 49 (FEPsC P/ & = =1/3) Kt #Ba ¢ F
R A 5 6.59g > & %84% > mp: 104-105°C - 'H-NMR (CDCl; > & > ppm) : 1.3 (m,
6H, COOCH,CH;), 1.62 (m, 2H, -OCH,CH,CH,CH,), 1.71 (m, 2H,
-OCH,CH,CH,CH,), 2.55 ( t, 3H, -OCH,CH,CH,CH,), 3.73 (s, 3H, -O-CH,),
3.94 (t, 2H -OCH,CH,CH,CH,), 4.29 (m , 4H, COOCH,CHs;), 6.72( s , 2H,
aromatic-H), 7.2-7.9( m , 11H, aromatic-H) - BC NMR (75 MHz, CDCl;, o

ppm) :14.1,27.6,29.3,29.5,55.2,60.9, 68.2, 111.8, 112.3, 120.4, 120.9, 127.7,
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127.9, 129.3, 133.5, 133.8, 136.4, 136.5, 140.3, 148.4, 150.2, 166.0 - MS (EI-MS)

m/z: 710(M") -

Diethyl 2,3-diphenyl-5-(4-(2,5-bis(4’-ethylphenyl)-4-methoxy)phenoxy)
butylene terephthalate (12)

Po— 50mL By 3L E24HY 5 L £4% 11 (1g, .4mmol) >
it &% 6(0.72 g, 3mmol )~Pd(PPh;),( 0.01 g, 0.0086 mmol )~K,CO;(0.78 g,
5.6 mmol )% J & /& 4% Aliquat 336 (0.07 g,0.20 mmol ) » & & ZE K 415 >
AP EL O~ 20mL §giE & kT F 2 4 mLl degas 2 3 oK o é_“,/]cti ",% k18
fSeng F T AT 85C o i E Rl o FF B A 0 AN FRE LR
CRaE T b P TR KB AR R ks o e /D e % =
1/9 5 % i ¥ (B 5] %4 0.67g> & %63 % 'H-NMR (CDCl;> &> ppm) :
1.24-1.3 (m, 12H, CH,CH; and -COOCH,CH; ), 1.62-1.71 (m, 4H,
-OCH,CH,CH,CH,), 2.55-2.59 (m, 6H, -CH,CH; and -OCH,CH,CH,CH,),
3.73 (s, 3H, -OCHj;), 394 (t, 2H, -OCH,CH,CH,CH,), 4.29 (m,
4H, —-COOCH,CHj; ), 6.94 (s, 2H, aromatic-H), 7.18 (m, 4H, aromatic-H), 7.22
(m, 2H, aromatic-H), 7.32 (m, 4H, aromatioc-H), 7.43 (m, 4H, aromatic-H),
7.48 (m, 4H, aromatic-H), 7.96 (s, 1H, aromatic-H) - BC NMR (75 MHz,
CDCls, 0 ppm) - 14.1, 14.6, 27.6, 29.3, 29.6, 32.4, 56.2, 60.9, 69.2, 112.8, 113.3,

126.1, 126.6, 127.7, 127.8, 129.3, 130, 133.6, 136.4, 136.6, 138.4, 140.3, 147 4,
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149.9, 166 = MS (EI-MS) m/z: 760(M") ©

2,3-diphenyl-5-(4-(2,5-bis(4’-ethylphenyl)-4-methoxy)phenoxy)butylene-1,4-
bis(hydroxymethyl)benzene (13)

#- Lithium aluminum hydride (0.3g > 7.8 mmole) ¥ » 250mL = §g¥g® >
WE F TMEFF O~ 60mL E ke 3 A w2 o Y B E S 12
(0.85g > 1.1 mmole)? SmL & -k w & & w3 f& > QL3 % 4 F 4~ RISE
iR Y > BRF N FORFLY o Av B T2 ) BF o 2018 ki T BB
M E FOIUANKIAR  ERIRAREES B9 ¢ o A9 & SRR K
Joi U pEELT Fa/ K E P G EURERR R A S L U REEER L fig D
REBR (A S 4 ) RESBARE . 95 4 AMAR 065z &5
87%> mp: 156°C~ 'H-NMR (€DCl;785ppm):1.24 (t, 6H , -CH,CHs), 1.62-1.71
(m, 4H, -OCH,CH,CH,CH,), 2 (s, 2H, -OH), 2.55-2.59 (m, 6H, -CH,CH; and
-OCH,CH,CH,CH,), 3.73 (s, 3H, -OCH,), 3.94 (t, 2H, -OCH,CH,CH,CH,), 4.2
(s, 4H , -CH,OH), 6.94 (s, 2H, aromatic-H), 7.0 (s, 1H, aromatic-H), 7.18 (m,
4H, aromatic-H), 7.22 (m, 2H, aromatic-H), 7.32 (m, 4H, aromatic-H), 7.48 (m,
4H, aromatic-H) - C NMR (75 MHz, CDCl;, § ppm) : 14.6,27.9, 29.3, 30.4,
32.4, 55.6, 56.2, 62.1, 69.2, 112.8, 113.3, 121.0, 123.6, 127.7, 127.8, 127.9,

128.3,129.3, 133.7, 134.2, 136.5, 137.1, 138.4, 139, 147.4, 149.9 -MS (EI-MS)

m/z: 676(M") -
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2,3-diphenyl-5-(4-(2,5-bis(4’-ethylphenyl)-4-methoxy)phenoxy)butylene
-1,4-bis(chloromethyl)benzene (M1)

#-it &4 13 (0.54g > 0.8 mmole) ¥ » 100mL = $EFL? » 3t % F T 4v »
2mL thionyl chloride » ##- 5 & 1 /] BF o 2_{¢ £ "f % 4 thionyl Chloride >
fe AP B E AT (F e R/ fa=T/1) k& @S 4 R
0.416g> A& % 73%¢'H-NMR (CDCl;> &> ppm): 1.24 (t, 6H, -CH,CHs), 1.62-1.71
(m, 4H, -OCH,CH,CH,CH,), 2.55-2.59 (m, 6H, -CH,CH; and
-OCH,CH,CH,CH,), 3.73 (s, 3H, -OCH,), 3.94 (t, 2H, -OCH,CH,CH,CH,), 4.3
(s, 4H, -CH,Cl), 6.94 (s, 2H, atematic-H), 7.14 (s, 1H, aromatic-H), 7.18 (m, 4H,
aromatic-H), 7.22 (m, 2H, atomatic-H),;/7.32 (im, 4H, aromatic-H), 7.43 (m, 4H,
aromatic-H), 7.48 (m, 4H, aromatic-H) = >C'NMR (75 MHz, CDCl;, § ppm)
14.6, 27.9, 29.3, 29.6, 32.4, 33.9, 40.4, 56.2, 69.2, 112.8, 113.3, 122.5, 125.1,
125.6, 127.7, 127.8, 127.9, 128.3, 129.2, 129.3, 133.7, 135.7, 136.5, 137.0,

138.4, 147.4, 149.9 - MS (EI-MS) m/z: 713(M") «

44 R EF2 &£
Poly(2,3-diphenyl-5-(4-(2,5-bis(4’-ethylphenyl)-4-methoxy)phenoxy)

butylene phenylene vinylene) (P4)(homopolymer)
#-it & 4 M1(0.5g> 0.7 mmole) ¥ » 50mL = FF5Esg? > *tF § T 04t

F 3 > 15mL #& -k THF /3 f# 2. - ¥ B~ potassium t-butoxide (1.25g’ 1 Immole)
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%%t 15mL @& -k THF ¢ > #-pt 3 & F R4 > F BFL? 1 1.5mL/min
R R N ERTEES T2 LF o 2 8 BB RBRBUF ~ 500mL
PR EFTRTRS K Re M E BN ASEATEN o TR B RS
THF #47p R 2 24 /) BF - (B % J FH A P 023g-
Polymer P5 (molar ratioM1: M2=1:3)

#-iv & ML1(0.5g > 0.7 mmole) ~ M2(0.98g > 2.1 mmole)E » 100mL
spag? > 2§ F T e F 4~ 20mL & -k THF 73 22 o ¥ B~ potassium

/l

t-butoxide (5.02g > 44.8 mmole) 3> 30 ® 2 @ kv & "2 ? > B

13>1«

EFERyf > F A 2 1SmL/mintEnid R i~ o R TR R T2

S

P e 20 18 #A R B B FS00mL P e (T L kA X 0 s L
BWEFEITH TR AF ST L B TER S 24 o B

%4 HHA Y 1.05g-

Polymer P6 (molar ratioM1: M2=1:9)

#-it &4 M1(0.2g > 0.7mmole) ~ M2(1.18g > 2.52mmole) & » 100mL
spdg? > g F T Fd o~ 20mL E ke & A vmp fEZ o ¥ OB
potassium t-butoxide (5.78¢g > 51.52mmole) ;% ** 35mL & -k THF ¢ » #-pt
BREFERS A F RFLY 2 1.5mL/min giE B4~ o 30 F R T IR R

J& 72 /) FF oo 2 (5 BB R BB F ~ S00mL T ofR Y BE L UKD X B

b

NS

AR EE EEATAL SR Y BRI e A BT A 24 ] P
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BIp RS ITO 3y F v xgdd i v e 38 » - Poly(3,4-cthylene

4
dioxythiophene/polystyrene sulfonate) (PEDOT/PSS) #% i = % H F » 3% 120
TR G #A | B RN o L 0 8 S g R CHCL ¢ s e
W 0.5% (Wiv) 3k > MRS g G2 N g A % G20 ITO 3y b oo
WiE 2 PFRR TS D% - B 1000 rpm o FERF 10 F) 5 % = EggiE 2000
FENCER G AR 4T E 4R

rpm > ik 30 fy o B fS P L EE FEDS 0 g A

M Rtee E 3 A S 60 torr T oAb niT 2 BT AR A B A B 5 350 A

% 1000A -
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EtOOC O COOEt EtOOC O COOEt
Suzuki Coupling
10 4 1 Toluene . 6
A

O

(6]
o OO0
O
R \
12

\
11

LiAlH,
SOCl,
12 — 5 HOCH, CH,0H 5 CICH, CH,CI
THF \ ‘

O
\13 \'M

Scheme 2. Synthesis of monomer M1.
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ol OO G
X O \
16eq t-BuOK v
+  ccH, CH,Cl ———= Cotan
CioHn

[0)

0
QQQ v, O
M,

P4: X=100%, Y=0%
P5: X=25%, Y=75%
P6: X=10%, Y=90%

Scheme 3. Synthesis of polymers P4~P6,
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