2.1

Lancaster ~ TCI
Merck

AN
« Fisher = &

o

4t » Benzophenone 3 4p 7r | -

2o 3 P
# -k tetrahydrofuran (THF) 4 & 3% »
k dichloromethane 2 & i 4%

GF FER TP A

i GF FEE TR L P
BT e TR R ORB LR H TR F R T AL
RIFRE

e BIRATE o B Ades miBRde H B 2
TR RE

REP I &
221 ¥ £ &L FH K (Nuclear Magnetic Resonance » NMR)
i® * Varian-300 MHz $% 2 + #= ik - 2 ¢ 12 d-chloroform % /% A& »
tetramethylsilane i* 3 6 =0.00 z_ p $R L& > i B > § > ;
FHERY s Ao H¥ singlet
: 4 -

triplet > m # 7+ % £ ‘% multiplet

=

ppm ° %
d %7= £ doublet> t %7 = £

¢ * Zeiss Axiophot 3| & & g fcds o

Ap % kLo ¥ 1@ * Mettler FP82

/1
{’\

2.2.2 kx4 (Polarizing Optical Microscope © POM)

B e 2007% AR
Al B 2 FPI0 Al 4] % 5

wu ©°
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2.2.3 #cZ ## + 3+ (Differential Scanning Calorimeter » DSC)

i¢ * Seiko SSC 5200 DSC % ;% fx § /4 #r % % o ;8 & /2 indium %
tin PR E > FHRFFABRES~10mg e 2 L irFRE 55 10C
/mine * ME PRS2 APEHSFERE BFLE > H Y g iRiE

FEVHABESERREF & & -

224 # & £ 7%k (Thermal Gravimetric Analyzer » TGA)
i * Seiko TG/DTA 200 A& € & 47 &k » F & PF =P~k & 5-10
mg - k&2 e g F A 10 C/min # 2§ /i€ 100 mL/min = B

EHEEAfREA

225 #% % &k 7R (Gel'Permeation Chromatography > GPC)

i * Series III P A 3 B %5 BRI E 5 Viscotek T50A
differential viscometer 2 LR125 laser refractometere i % i * v £ — ‘o
2. American Polymer column » #73 % 2. gel 2 <t % /] £ 4 10’ ~ 10*
10° A » % f¢ * polystyrene (PS) 28 5% A 3 BRI & 5 o Pz
1 tetrahydrofuran (THF) % iF#&7% » & 4530 35ConfZif # ¢ o 4k
ek fe 5 & 1.0mg B & #4> 1.0 mL tetrahydrofuran ¥ > & <&

8 0.2 pm e Nylon filter il g s @ * o

226 ¥ *tamv Bk ik (UV-Vis Spectrophotometer)
¢ * Shimadzu UV-1601 %] k¥ ik o * 12 8P| B & F 2 2Tk >

BRI HREMZRBFLEDFEEP N IR REL T AR E
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B Lo o

2.2.7 ¥ &k ik (Luminescence Spectrophotometer)

i# * Shimadzu 5301PC %] k3 ik o * 12 W jp|§ & F 2 sk 3§ »
RER T 2 g kiR s 450 W 22 Xenon E 0 BRI EE A& IR B
BF oA F ek a g om0 T Bcdp bk ok ok

(potoluminescence > PL) 3k ¥ -

228 pEk*k%3+E 2 (CyclicVoltammetry » CV)

REfERAFOT CERF B A FRGITO R £ 6 § F
1 157 & (work electrode) » 1/ &edfrtak R A& 4 (T 4% T & (reference
electrode) » I 124 7 § (E5 &R #& (counter electrode) » &7 3 0.1 M
LiClO4 % f# & 2. acetonitrile 33 7% ¥ 5 J].# Autolab PGSTAT30 3| % i
% (Potentiostat)!” 50 mV/sec 2_:% B & 74 » UicsrH 5 VBB W

A oo
2290LED =~ i % B g B

B it TR H kS Haxsktk @ * Photo Research

PR-650 Spectra Scan 4 & ik f ¥ x4k d 2 B R o
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23 [ AFEFAT R E ML S
PAEFEZLATRLHMFE L FE wE SHIE S B AT 0 R

& £ R4 R 713t Scheme 1- Scheme 8 o

231 &3 % B (MI-M5)2 & =
1-(6-hydr oxyhexyloxy)-2-mehoxy-4-pr openylbenzene (1)
500 = 2 gEgpFg ¢ %~ 2-methoxy-4-propenylphenol (6.50 g,
39.62 mmol) ~ g f&4® (10.93 g, 79.22 mmol) ~ #& it 47 (0.60 g, 3.63
mmol) £ 200 £ § 7= SeFar - PRS0 d RIFFAORIBELRR
i# » 6-chloro-1-hexanol (4.92 g, 36.00 mmol) > #v # it jik 24 /| P& o 2
fo MR R kg 0 AT AR e plefiga(BA) AR 0 R 5%E 4 & ok
B2 o e s ok 3 o kg i R dE o T HEE
#%E k47 (EA/hexane L) R T @k F 4 FHA 5 7.93 5 o
AF 183% %5 B: 85-86 C -
'H NMR (CDCls, 8, ppm) : 1.20-1.42 (m, 8H, Ph-O-CH,-(CH,),-), 2.04 (s,
3H, CH = CH-CHs), 3.62-3.68 (t, 2H, J = 9 Hz, HO-CH,-), 3.84 (s, 3H,
Ph-O-CHs;), 3.92-4.01 (t, 2H, J = 13.5 Hz, Ph-O-CH,-), 6.00-6.32 (m, 2H,
Ph-CH = CH-), 6.70-6.92 (m, 3H, aromatic-H) - °C NMR (CDCl,, 8,
ppm) : 18.2,26.2, 28.8, 32.1, 55.6, 62.2, 68.2, 111.3, 119.4, 126.4, 130.1,

133.2, 148.7, 149.1 « MS (EL, m/z) : 264 (M")

4,4’ -dihexoxy-1-ol-3,3 -dimehoxybisstIbene (2a)

" 2a & B #-1-(6-hydroxyhexyloxy)-2-mehoxy-4-propenylbenzene
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(2.40 g, 9.12 mmol) ~ dibromobenzene (0.98 g, 4.13 mmol) ¥ ** § & &
P g it & palladium(IT) acetate (0.02 g, 0.08 mmol) -
tri(o-tolyl)phosphine (0.05 g, 0.17 mmol) % = ¢ f 3% 4 ml 4v » o3& % 5L
BRI 110 CTF B 48 /) PF{s > % e e fig (EA)~REFE
Beo TR 2 5 Rk S B RAEL S “,% kick o BREHEE PR
wd K ~ 4 (EA/hexane 2:1) i » @3] - ¥ ¢ B8 097¢g> & F °
40% > "3 8 1 72-73 C -

'H NMR (CDCls, 8, ppm) : 1.26-1.92 (m, 16H, Ph-O-CH,-(CH,),-), 2.24
(s, 6H, CH = CH-CHs;), 3.62-3.68 (t, 4H, J=9 Hz, HO-CH,-), 3.87 (s, 6H,
Ph-O-CH;), 3.92-4.01 (t, 4H, J = 13.5 Hz, Ph-O-CH,-), 6.82 (s, 2H,
Ph-CH = CCHj;-Ph), 6.88-7.42 (m, i0Hzaromatic-H) - °C NMR (CDCl,,
o, ppm) : 17.3,25.5,26.3, 28.7,32.1,,55.7, 62.1, 68.2, 111.5, 111.9, 124.7,

129.6, 131.2, 135.5, 141.6, 144.1;148.8, 149.0 - MS (EL, m/z) : 602 (M") »

4,4’ -dihexoxy-1-acrylateyl-3,3' -dimehoxybisstIbene (M1)
$ML 5 B f- 250mL B ANT? 0 4RBe it & 3 2a(0.40 g,

0.66 mmol) > & > § F 15 T & 4 » 5% 22 THF 50 mL ¥
tricthylamine 0.7 mL (5.31 mmol) > ** 7k T #F4EHcr 4878 3 132 > £ 12
&+ 4 acryloyl chloride (0.30 ml, 2.66 mmol)- % 523 0 'C ™ #4EF &
2 PF e F SRS AERAA S OEM o JiRd il T L FI
it fig (BA)~ REFFE S TR KSR 7}%@%’2&%“% 48
B BRGS0 A ks K A 4t (EA/hexane 1:4) B 1t F

I-AXF S HMWM04g AF 185% 0 B E 1 62-63C o
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'H NMR (CDCls, 8, ppm) : 1.26-1.90 (m, 16H, Ph-O-CH,-(CH,),-), 2.24
(s, 6H, CH = C-CHj3), 3.87 (s, 6H, Ph-O-CHs), 3.92-4.01 (t, 4H, J = 13.5
Hz, Ph-O-CH,-), 4.13-4.18 (t, 4H, J = 7.5 Hz, -COO-CH,-), 5.79-5.82 (d,
2H, J = 4.5 Hz, H-CH = CH-COO-), 6.10-6.19 (m, 2H, H-CH =
CH-COO-), 6.38-6.43 (d, 2H, J = 7.5 Hz, H-CH = CH-COO-), 6.82 (s,
2H, Ph-CH = CCH;-Ph), 6.88-7.42 (m, 10H, aromatic-H) - °C NMR
(CDClLs, 8, ppm) : 17.4, 26.1, 26.3, 28.6, 28.8, 55.7, 62.5, 68.1, 111.5,
112.0, 124.7, 128.7, 129.6, 131.3, 1352, 141.6, 144.1, 148.8, 148.9,
166.6°MS (EI, m/z): 710 (M+)°Elem. Anal. Cacld. for C44Hs404: C 74.37,

H 7.61; found C 74.48, H 7.50 % -

232 R4k B A F i & R(PL-P2)2 &
6-{4-[2-(7-bromo-2,1,3-benzothradiazol-4-yl)-1-enthynyl]phenoxy}-1-
hexanol 3
T F F £ T 5 # 6-[4-(1-enthynyl)phenoxy]-1-hexanol (0.92 g,
4.25 mmol) ~ 4.7-dibromo-2,1,3-benzothiadiazo (0.50 g, 1.70 mmol) -
bis(triphenylphosphine) palladium (II) chloride (0.02 g, 0.03 mmol) -
copper (I) iodide (0.03 g, 0.14 mmol)% triphenylphosphine (0.07 g, 0.26
mmol)F=* 250 mL ¥ $g[f]/A#g® > 2L 4c » triethylamine 50 mL & & /%
o FRIBIEE R BB ART TOCRAF B2 F RS
Ris AP FTA B o 4e r 2 R fq X brfog L4 RiBR K= Z 1
PREP-Z K0 A ARSI RS EIR RN ICEITELE
L v pid kA 472 it (EA/hexane 1:1) > F§ ¢ F480.6g> &
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F 185% > Y3 Bkt 102-103°C -

'H-NMR (CDCls, 8, ppm) : 1.40-1.60 (m, 6H, Ph-O-CH,-CH,-(CH,);-
CH,0H), 1.80-1.84 (m, 2H, Ph-O-CH,-CH,-(CH,);-CH,OH), 3.64-3.69 (t,
J=7.5 Hz, 2H, Ph-O-CH,-CH,-(CH,);-CH,0OH), 3.97-4.01 (t, J= 6.0 Hz,
2H, Ph-O-CH,-CH,-(CH,);-CH,OH), 6.88-6.91 (d, J = 4.5 Hz, 2H,
aromatic-H), 7.61-7.64 (d, J = 4.5 Hz, 2H, aromatic-H), 7.81-7.84 (d, J =
4.5 Hz, 2H, aromatic-H) - "C-NMR (CDCl;, 8, ppm) : 25.3, 26.2, 28.7,
32.1, 62.3, 67.8, 92.6, 92.9, 110.4, 114.1, 117.9, 122.0, 124.2, 136.0,

136.2,151.0, 157.2, 159.6 -

6-[4-(2-{7-[2-(4-pentylphenyl)-1-enthynyl}2,1,3-benzothiadiazol -4-yl1}-
1-ethynyl)phenoxy]-1-hexanol (4)

P F F IEET 0 K- 6-{4-[2+(7-bromo-2, 1,3-benzothiadiazol-4-yl)-1-
enthynyl]phenoxy}-1-hexanol (1.00 g, 2.25 mmol) - 1-ethynyl-5-pentyl-
benzene (0.60 g, 3.48mmol) ~ bis(triphenylphosphine) palladium (II)
chloride (0.02 g, 0.02 mmol) ~ copper (I) iodide (0.02 g, 0.10 mmol) %
triphenylphosphine (0.05 g, 0.18 mmol) #=» 250 mL #5f Fl/A#g? » %
4v ~ triethylamine 50 mL f 2 j3 & » F % 23 (%18 > £ B3 7% 2
TOCE ik B 24 P F i is AP igia A > 4v » 0 fhe fig 12
g LA RBRREZ S L ORE B o G R LR R4S T
B RRMICETEZ AL g kAR

(EA/hexane 1:1)> ¥4 ¢ F4 1.0g> &2 F 1 83% > '3 2 : 87-88°C -

'H-NMR (CDCls, &, ppm) : 0.87-0.92 (t, J= 7.5 Hz, 3H, Ph-CH,-(CH,)s-
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CH;), 1.25-1.62 (m, 12H, Ph-O-CH,-CH,-(CH,);-CH,OH and
Ph-CH,-(CH,);-CH3;), 1.80-1.82 (m, 2H, Ph-O-CH,-CH,-(CH,);-CH,OH),
2.60-2.66 (t, J = 9.0 Hz, 2H, Ph-CH,-(CH,);-CHs), 3.66-3.71 (t, J= 7.5
Hz, 2H, Ph-O-CH,-CH,-(CH,);-CH,OH), 3.98-4.02 (t, J = 6.0 Hz, 2H,
Ph-O-CH,-CH,-(CH,);-CH,OH), 6.89-691 (d, J = 3.0 Hz, 2H,
aromatic-H), 7.20-7.22 (d, J = 3.0 Hz, 2H, aromatic-H), 7.56-7.60 (m, 4H,
aromatic-H), 7.74 (s, 2H, aromatic-H). ?C-NMR (CDCls, 8, ppm) : 14.0,
22.5,25.6,26.3,28.9,31.0, 31.5, 32.1, 35.6, 62.3, 67.8, 92.5,92.9, 114.1,

114.4,117.9, 119.8, 133.4, 134.2, 136.0, 143.4, 157.4, 159.6 -

6-[4-(2-{7-[2-(4-pentylphenyl)-1-enthynyl}2,1,3-benzothiadiazol-4-y1}-
1-ethynyl)phenoxy]-1-hexyl acrylate (M6)
B— 250 mL BE5F F] RHL PO FEB (L £ 4 4(0.80 g, 1.53 mmol) -

I g o EE TR 4o 2% 20 THF 50 mL ¥ triethylamine (1.10 mL,
7.65 mmol)s ** ks T A E A 45 1€ % fE £ 11 44 F 4 acryloyl chloride
(0.40 ml, 4.60 mmol) » 5 33> 0 CTHEF B 12 | FF - F R &8
LiFpid S OFHE o R ic S TE 2 FHE Y o pae fg(EA)~ ki
FEP TG A SR ﬂiﬁﬁ-‘rii%“% Kick - BRIk 0 UE B
#4ifad K & 3t (EA/hexane 1:4) it » B3| -k ¢ F48 04 g, >

A % 85% 0 "3 BE 1 64-65°C -

'"H-NMR (CDCls, 8, ppm): 0.87-0.92 (t, J= 7.5 Hz, 3H, Ph-CH,-(CH,);-
CH;), 1.25-1.82 (m, 14H, Ph-O-CH,-(CH,);-CH,OCO- and

Ph-CH,-(CH.,);-CHs), 2.60-2.66 (t, J = 9.0 Hz, 2H, Ph-CH,-(CH,);-CH),
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3.98-4.02 (t, J=6.0 Hz, 2H, Ph-O-CH,-), 4.16-4.20 (t, J = 6.0 Hz, 2H,
-COO-CH,-), 5.80-5.84 (d, J = 6.0 Hz, 1H, H-CH = CH-COO-),
6.08-6.17 (m, 1H, H-CH = CH-COO-), 6.38-6.44 (d, J = 9.0 Hz, 1H,
H-CH = CH-COO-), 6.89-6.91 (d, J = 3.0 Hz, 2H, aromatic-H), 7.20-7.22
(d, J = 3.0 Hz, 2H, aromatic-H), 7.56-7.60 (m, 4H, aromatic-H), 7.74 (s,
2H, aromatic-H) - ?C-NMR (CDCls, §, ppm) : 14.1, 22.5, 26.0, 26.2, 28.6,
28.9, 31.1, 31.5, 35.6, 62.7, 67.8, 92.6, 92.9, 114.1, 114.3, 118.0, 119.7,

128.7,129.6, 133.4, 134.2, 136.0, 136.9, 143.5, 157.4, 159.6, 166.6 -

4,4,5,5-tetramethyl-2-[(E)-2-(4-pentylphenyl)-1-ethynyl]-1,3,2-dioxab
orolane (5)
h- 250 mL EFF &Y F=E 0 £ 4 1-ethynyl-5-pentyl-
benzene (4.8 g, 31.66 mmol) > F*TF F4F i T L 4r » §2% 2 toluene
30mL 5 73 &> % 8T i Ecs 481 0 £ 1445 F 4 pinacol borane (6.4
mL, 47.46 mmol) > M iF 4 > 4 REEL 2 2 90CFK B I12/ ] FF - F I
Shis* e pae fr(EA)~ KRB X B B2 3 R S A 7#%?&5‘%%
Kick o z@dﬁ/i}%‘{ﬁ.é P HBI - AR R84 A 1 91%
'H-NMR (CDCls, §, ppm) : 0.92-0.97 (t, J= 7.5 Hz, 3H, Ph-CH,-(CH,);-
CH;), 1.20 (s, 12H, -B-O-C(CHj;),-C(CH;),-O-), 1.40-1.60 (m, 6H,
Ph-CH,-(CH,);-CHs), 2.61-2.67 (t, J = 9.0 Hz, 2H, Ph-CH,-(CH,);-CH5),
6.89-6.92 (d, J = 4.5 Hz, 2H, -Ph-CH = CH-), 6.93-6.96 (d, J = 4.5 Hz,
2H, aromatic-H), 7.56-7.60 (d, J = 6.0 Hz, 2H, aromatic-H) ° BC-NMR

(CDCl, o, ppm) - 14.0, 22.5, 24.0, 31.5, 35.5, 83.6, 122.5, 124.9, 127.7,
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133.3, 144.1, 1504 -

6-{4-[(E)-2-(4,4,5,5-tetramethyl-1,3,2-dioxabor olane-2-yl)-1-ethynyl]
phenoxy }-1-hexanol (6)
h- 250 mL BRI AR > =B i £ F 6-[4-(1-enthynyl)
phenoxy]-1-hexanol (3.0 g, 13.66 mmol) » ¥t § F i & T £ 4 » 3%
Z_ toluene 30 mL 5 /3 |- 2 T 4l A 4515 0 £ 11 45 F #4 pinacol
borane (2.64 mL, 20.66 mmol) > BB iF 4r > 42 fe £ 2 3 90CKF & 12
e B RS o i Ag(EA) N ke FE B R K S A
RFRERAR R R AR o BiRikARTE > B II- S S Rl 45 g0 A5
95% -
'H-NMR (CDCl, &, ppm) :1.20 (s, 12H, -B-O-C(CH;),-C(CH;),-O-),
1.40-1.60 (m, 6H, Ph-O-CH,-CH,-(CH,);-CH,OH), 1.78-1.82(m, 2H,
Ph-O-CH,-CH,-(CH,);-CH,OH), 3.64-3.69 (t, J= 7.5 Hz, 2H, Ph-O-CH,-
CH,-(CH,);-CH,OH), 3.97-4.01 (t, J = 6.0 Hz, 2H, Ph-O-CH,-CH,-
(CH,);-CH,OH), 6.89-6.92 (d, J = 4.5 Hz, 2H, -Ph-CH = CH-), 6.94-6.96
(d, J = 3.0 Hz, 2H, aromatic-H), 7.56-7.60 (d, J = 6.0 Hz, 2H,
aromatic-H)° "C-NMR (CDCl, 8, ppm):24.1, 25.6, 26.2, 28.9, 32.1, 62.2,

67.8, 83.6, 114.1, 122.5, 128.3, 128.4, 150.5, 158.2 -

6-{4-[(E)-2-(7-bromo-2,1,3-benzothiadiazol-4-yl) -1-ethynyl]phenoxy}
-1-hexanol®” (7)

Bo— 100ml BESEFL (* 4BEME A ) P EREF ) 45
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2~ 5(0.77 g, 2.22 mmol ) ~ 4.7-dibromo-2,1,3-benzothiadiazo (1.0 g, 3.4
mmol)~K,CO3 (2.4 g, 16.80 mmol )% 4 & /= +&] Aliquat 336 (0.4 g, 1.0
mmol ) > 2_ {8 &+ £ 4§ ¢ £ B~ Pd(PPhs), (0.02 g, 0.02 mmol) * J& %8 &

¥ ie o * £ F 7L~ 10 mLdry toluene 2 2 mL degas 2 3+ K » &% #

TG 85CxnF B2 R 0 F RS LS ¢ e fg(EA) > kB

N IS R Y E X T USSR T VT R L

tid & &~ 3t (EA/hexane 1:1) #it > B3 - 24 FWM 12 g> &

F 1 83% 0“3 BE 1 104-105°C -

'H-NMR (CDCls, 8, ppm) : 1.43-1.62 (m, 6H, Ph-O-CH,-CH,-(CH,);-
CH,0OH), 1.78-1.82 (m, 2H, Ph-O-CH,-CH,-(CH,);-CH,0OH), 3.63-3.68 (t,
J=7.5 Hz, 2H, Ph-O-CH,-CH,-(CHy)3-CH,OH), 3.96-4.00 (t, J= 6.0 Hz,
2H, Ph-O-CH,-CH,-(CH,);-CH,0OH), 6.89-6.92 (d, J = 4.5 Hz, 2H,
-Ph-CH = CH-), 7.39-7.56: (m; 4H, aromatic-H), 7.78-7.91 (m, 2H,
aromatic-H)° "C-NMR (CDCls, 3, ppm):25.6, 26.2, 28.9, 32.1, 62.3, 67.8,
110.3, 113.8, 115.5, 119.1, 129.6, 131.6, 134.2, 141.5, 142.0, 157.9,

158.3 -

6-[4-((E)-2-{7-[(E)-2-(4-pentylphenyl)-1-ethenyl]-2,1,3-benzothiadiazo
|-4-y1}-1-ethynyl)phenoxy] -1-hexanol®” (8)
Po— 100mL AL (¥ 4R M P BELEF ) &
P~6(0.6 g, 1.38 mmol) ~ 7 (0.59 g, 2.07 mmol ) ~ K,CO5(1.22 g, 10.9
mmol )% 4 & &+ Aliquat 336 (0.2 g, 0.5 mmol ) » EIR Ao

& B~ Pd(PPh;), (0.01 g, 0.01 mmol)* B ZE X415 » * 4% L » 10 mL
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dry toluene 2 2 mL degas 2 &t -k > & § § T4 £ 3 85Cwinr 2
X F AT o e mEA) - K EE I 4 ek Bk
P i 4% ",‘T? Kigk o Bimik ‘ﬂ'ﬁné » B E diad g A 3t (EA/hexane
1:1) it B3] - %2dF F4052g ° & F 1 82% > 38 82-83°C -

'H-NMR (CDCls, 8, ppm) : 0.92-0.97 (t, J = 7.5 Hz, 3H, Ph-CH,-(CH,)s-
CHs), 1.25-1.65 (m, 12H, Ph-O-CH,-CHy-(CH,)s-CH,OH and Ph-CHa-
(CH.);-CH;), 1.80-1.85 (m, 2H, Ph-O-CH,-CH,-(CH,);-CH,OH),
2.60-2.66 (t, J = 9.0 Hz, 2H, Ph-CH,-(CH,):-CHs), 3.65-3.70 (t, J = 7.5
Hz, 2H, Ph-O-CH,-CH,-(CH,)s-CH,OH), 3.99-4.03 (t, J = 6.0 Hz, 2H,
Ph-O-CH,-CHa-(CH,)s-CH,OH), 6.91-6.94 (d, J = 4.5 Hz, 2H, -Ph-CH =
CH-), 7.20-7.23 (d, J = 4.5.H7, 2Hy=Ph-CH = CH-), 7.55-7.66 (m, 8H,
aromatic-H), 7.90-7.98 (m,-2H, aromatic-H) «'>’C-NMR (CDCl;, & ppm) :
14.0, 22.5, 25.6, 26.2, 28.8, 3170, 31.5,:32.1, 35.6, 62.2, 67.8, 114.3,
115.4, 126.3, 129.0, 129.4, 130.8, 132.3, 133.7, 135.5, 144.0, 149.1,

158.2 -

6-[4-((E)-2-{7-[(E)-2-(4-pentylphenyl)-1-ethenyl]-2,1,3-benzothiadiazo
[-4-yl1}-1-ethynyl)phenoxy]hexyl acrylate (M7)

- 250mL 5 FAFLY > f#B~ 1t £ 4 8(0.4 g, 0.78 mmol) » i
W F oF EET R 4~ 2% 2 THF 50 mL ¥ triethylamine (0.56 mL, 3.9
mmol) » T okiE T AR 48 5 fF 0 £ 4N F 4 acryloyl chloride
(0.18 mL, 3.95 mmol) » 5330 CTHEF B 12 - F BELRISE

iR 2 A A iR A T E L AR ¢ e fa(BA) -~ kiE
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FBo iR R SR ’}iﬁﬁﬁzi%",f Kigk s@d&zk‘{ﬁué PR &
tfad Kk~ 3 (EA/hexane 1:4) it > (B3 - 45 & A 04¢g, &
F 185% > i Ek i 71-72°C o

'H-NMR (CDCls, §, ppm) : 0.92-0.97 (t, J= 7.5 Hz, 3H, Ph-CH,-(CH,);-
CH;), 1.25-1.82 (m, 14H, Ph-O-CH,-(CH,)4~-CH,OCO- and Ph-CH,-
(CH,);-CH3), 2.61-2.67 (t, J = 9.0 Hz, 2H, Ph-CH,-(CH,);-CHs),
3.99-4.03 (t, J = 6.0 Hz, 2H, Ph-O-CH,-), 4.16-4.20 (t, J = 6.0 Hz, 2H,
-COO-CH,-), 5.80-5.84 (d, J = 6.0 Hz, 1H, H-CH_ = CH-COO-),
6.08-6.17 (m, 1H, H-CH = CH-COO-), 6.38-6.44 (d, J = 9.0 Hz, 1H,
H-CH = CH-COO-), 6.89-6.92 (d, J = 4.5 Hz, 2H, -Ph-CH = CH-),
7.20-7.23 (d, J = 4.5 Hz,;»2H, =Ph-CH = CH-), 7.55-7.63 (m, 8H,
aromatic-H), 7.90-7.92 (m, 2H, aromatic-H) - BC-NMR (CDCl;, o,
ppm):13.9,22.5, 26.1, 26.3,28.6, 289, 3 L.}, 31.5, 35.6, 62.7, 67.8, 114.3,
115.4, 115.6, 126.3, 129.0, 129.4, 130.8, 132.1, 133.8, 135.5, 144.0,

149.2, 158.2,166.5 -

R E P PL-P2nd =

REP PL-P2& 2t Pl 56|+ ot — B Ew R 25mL
FéHie > A HHM M6 (05 g 093 mmol ) £ A= 4>
2,2’-azobisisobutyronitrile (AIBN) (0.005 g, 0.03 mmol ) > ¥ 14 55 %& 2_
THF (1.0 mL) 3 f% > R EFARPELZTL L F 4 ot F 3o
Bpl R LR 60CF B 24 ) B o F RERIEGHEF BIARA Y SmL

c THF A > £ %058 2 3047 v20f # 8 F » 300 mL 77 fig ¢ faf
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LR 0 WBm sk R i B THF 31318 £ M Ap ke a7 2 AL A
S B BATE AR 40CT R 2 Rig 24 o T
BB P o b EPLEZE I HM0382mg: A F 1764 % o

FP25k¢ FM035mg 25 :70% e

2.3.3 1 4% A F % & HE(PF1-PF10)2 & =& (497
2,7-Dibromofluorene 9
B~— 250 mL = 5g53 % » fluorene (10.0 g, 60.16 mmol)% FeCl;
(0.49 g, 3.01 mmol)?é £ “r » 100 mL chloroform ;% f% I 342 » 218
¥ ¢I P~ bromine (6.81 mL, 126.35 mmol)4 20 mL chloroform #f# 2 >
be bR P WO~ B A R E TR 12
e R R R 0 A4 X 30mL NagS,0; ki3 R #1330 4 40 £ H
Rk T 5 ok MgSOy s E e ks ﬁ » & 12 hexane fAf & &
H-vd FHAL 1571g AF 1 81%
'H-NMR (CDCls, 8, ppm) : 3.84 (s, 2H, 9-fluorene-H), 7.44-7.47 (d, J =
4.5 Hz, 2H, aromatic-H), 7.51(s, 2H, aromatic-H), 7.64-7.67 (d, J = 4.5
Hz, 2H, aromatic-H) - °C NMR (CDCl;, 8, ppm): 31.6, 120.9, 121.3,

128.6, 130.0, 142.9, 146.4 - MS (EI, m/z): 324 (M) -

2,7-Dibromo-9,9-dioctylfluorene (M8)
B~- 100 mL = 3¢5 & » 2,7-dibromofluorene (30.0 g, 92.6
mmol) ~ TBACI (tert-butyl ammonium chloride ) (0.1 g) ~ 150 mL THF -

LI Asde A 2 0 20 (5 B 4c » 100 mL 50% NaOH -kiai% » ¥ B~
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1-bromooctane (39.3 g, 203.7 mmol)L * 25 mL THF #f# & & » 4%

FLe o Fhe T 70-80 CHRE FM|IF » F B THFFHEHL > @

RN S P KR G R S A PR A L

* MgSO, 3z 15 )k %5 » # 14 hexane SRR E AT S F

-0 dBERAF4507g AF 189% -

'H NMR (CDCl;, 8, ppm): 0.58-0.60 (m, 4H, alkyl-H), 0.70-0.74 (t, J= 6
Hz, 6H, alkyl-H), 0.98-1.15 (m, 20H, alkyl-H), 1.81-1.86 (m, 4H,
ph-CH,-C;H,s), 7.40-7.43 (d, J = 4.5 Hz, 2H, aromatic-H), 7.45 (s, 2H,
aromatic-H), 7.52-7.55 (d, J = 4.5 Hz, 2H, aromatic-H) ° BC NMR
(CDCl;, o, ppm): 13.9, 22.5, 23.5, 29.0, 29.7, 31.6, 40.0, 55.5, 120.9,
121.3, 126.0, 130.0, 138.9, 152 .4 - MS«(EI, m/z): 548 (M") - Element Anal.:

calculated 63.45% C, 7.29% H; found 63.22% C, 7.17% H -

2,7-Bis(4,4,5,5-tetramethyl-1,3,2-dioxabor olan-2-yl)-9,9-dioctyl-
fluorene (M9)
B~— 50 mL gsp¥g % » 2,7-dibromo-9,9-dioctylfluorene (5.0 g,
9.12mmol) » &2 7 ¢ se#MisE (5 0 * &L Bojz % <0 50 mL THF 4+
> F RFLY > B-78°C T #8430 A 48 0 2R 154 B~ 1.6 M n-butyllithium
(16.0 mL, 25.6 mmol) #&-78 ‘CnZ B T EW]iF » F B¥L® - #4E1)
pF > 2_{g £ B~ 2-isopropoxy-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (4.6
mL, 22.8 mmol) 2-78C rzk 5t & S Wi » ¥ BiL® » RicEhw i g
& F J& overnight » F F B = = » % 7](“,/T?—i A F R HE

n-butyllithium » £ 4 %] % -k 2 ¢ fhe A 5P~ e 7 8k * MgSO,
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FoR s RNg 0 B I0 ¢ FMR 0 A i % hexane WE S X 0 I

Qe
s

5 381g> A% 151%-

Hj

'H NMR (CDCl;, 3, ppm): 0.58-0.60 (m, 4H, alkyl-H), 0.70-0.74 (t, J= 6
Hz, 6H, alkyl-H), 1.02-1.14 (m, 20H, alkyl-H), 1.41 (s, 24H,
-B-O-C(CHj;),-C(CHjs),-0-), 1.95-1.99 (m, 4H, ph-CH,-C;H;s), 7.68-7.71
(d, J=4.5 Hz, 2H, aromatic-H), 7.72 (s, 2H, aromatic-H), 7.77-7.80 (d, J
= 4.5 Hz, 2H, aromatic-H) - "C NMR  (CDCls, 8, ppm): 13.9. 22.4, 23 4,
24.8, 29.0, 29.7, 31.6, 40.0, 55.0, 83.5, 119.2, 128.7, 133.5, 143.7,
150.3 = MS (EI, m/z): 642 (M") - Element Anal.: calculated 76.57% C,

9.96% H; found 76.68% C, 9.81% -

N,N-Di(4-bromophenyl)-N-(4-pentylphenyl)amine (M10)
P~— 250 mL [l &% g % > 4-pentylaniline (7.0 g, 42.88 mmol) -
1-bromo-4-iodobenzene (26.64 g, 94.0 mmole) ~ 1,10-phenathroline (0.77
g, 4.28 mmole) ~ CuCl (0.42 g, 4.28 mmol)f~ KOH (24.0 g, 428.57
mmol ) > 4v » toluene 120 mL > 4v#i® /i 12h {8 » v > 2 fe e fin§ 7
B o v okikd= o fokf 8K * MgSO, iz 1k % 0 1 EA/Hex =
110 5 iR mpg i ud it 8- 9 ¢ FH A4 1460g> & F °
72% © % B 57-60 °C -
'H-NMR (CDCl;, 8, ppm) : 0.88-0.92 (t, J = 6 Hz, 3H, -(CH,),-CH3),
1.23-1.59 (m, 6H, -CH,-(CH,);-CHj), 2.51-2.54 (t, J = 4.5 Hz, 2H,
-CH,-(CH,);-CH3), 6.86-7.32 (m, 12H, aromatic-H) - °C NMR (CDCls, 8,

ppm):14.3, 22.4, 31.0, 31.6, 36.9, 114.2, 121.3, 124.2, 128.2, 132.5, 139.7,
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144.4,147.5 - MS (EI, m/z): 473 (M") = Element Anal.: calculated 58.37%

C, 4.9% H, 2.96% N; found 58.67% C, 5.06%, 2.90% N -

4,7-Dibromo-2,1,3-benzothiadiazole (M11)
P~— 150mL = 3 ¥g & » 2,1,3-benzothiadiazole (10.0 g, 73.5 mmol)
3 HBr (30 mL)¥ 44 3 125°C » #-bromine (11.3 mL, 220 mmol) ¥ »

T 3% R 4] RIS R ERE w Z R 4 » 50 mL

PRI EKRER 13g AF 192% 0 38
187-188 °C -

'H-NMR (CDCls, 8, ppm): 7:86 (s, 2Hy-aromatic-H) - °C NMR (CDCl;, 3,
ppm): 114.3, 130.4, 152.6 = MS (EL, m/z): 294 (M") - Element Anal.:
calculated 24.52% C, 0.69% H; 9.53% N; found 24.34% C, 0.73%,

9.41% N -

2-(4,4,5,5-Tetramethyl-1,3,2-dioxabor olan-2-yl)thiophene (10)

P~— 50 mL #3551 E » 2-bromothiophene (6.0 mL, 61.7 mmol) >
WE Y BTSSR B e THE 3= 2 & g e > -78°C
TR 30 4 45 0 #X {8 46 P~ 1.6 M n-butyllithium (57.5 mL, 91.5 mmol)
B-78 CenZ sy ™ S liF » F Byx® > &L 1 ) pFo 2 8RB
2-isopropoxy-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (16.3 mL, 81.5
mmol) &-78C eIk B T EW|iF » F BFLY » RUBERYIZEF B

overnight » F & == » * -k K,lff—i W A F A 0 n-butyllithium » £ 4
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Bl*oRE DT F R P Tk A T MgSO, qck S kNE 0 W Rl
d EH > B fs* hexane AR B SH A = 0 (BFd F 2R 98gr AF
78 % o

'H NMR (CDCls, 8, ppm): 1.31 (s, 12H, -B-O-C(CH3),-C(CH;),-O-),
7.16-7.66 (m, 3H, aromatic-H) - °C NMR (CDCls, 3, ppm): 24.1, 84.2,

124.1, 128.8, 135.6, 146.2 - MS (EL, m/z) : 210 (M) -

4,7-Di(2-thienyl)-2,1,3-benzothiadiazole (12)
Br— 25mL BSEFL (P 4EAN S AN R PEE ) &F
3 ¥ & B~ 44,5 5-tetramethyl-2-(2-thienyl)-1,3,2-dioxaborolane (3.2 g,
15.23 mmol ) ~ 4,7-dibromo=2,1,3benzothiadiazole (2.0 g, 6.8 mmol) -
Pd(PPh;),(0.08 g, 0.07 mmol)~K,CO5 (4.0 g, 28.94 mmol )2 Aliquat 336
(0.8g) F XIS » ¥4 F /2 > 10.mL dry toluene 2 2 mL degas
FHF R FF T BT OSCF B2 XS0 e T gy
3R kR TR B Y MgSO, 50 18 i%f{'ﬁ’@ 2 EA/Hex
= 1/10 3 P4k g A 4T 0 i 9 H iR & 54 ¢ FRE 1.85g
A% 160% -
'H NMR (CDCls, 8, ppm): 7.12-7.74 (m, 8H, aromatic-H) - °C NMR
(CDCl;, 6, ppm): 127.3, 129.7, 132.0, 132.8, 136.9, 154.8 - MS (EI, m/z):

300 (M) -

4,7-Bis(5-bromo-2-thienyl)-2,1,3-benzothiadiazole (M12)

P~— 100 mL = g 53 % » 4,7-di(2-thienyl)-2,1,3-benzothiadiazole (1.0 g,
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3.33 mmo )% N,N-dimethylacetamide 10 mL » #-& & 5% ¥ »v ki >
£ %3 NBS (1.48 g, 8.31 mmol);3 ** N,N-dimethylacetamide & > & »
S LY EME R SRR TR R EEEE RS2 P
TR A A S HRF EF Ak o RAERGSEFRES T RS FH 140
g BREHLEVIHLS A 040g 38 1 214-215°C -

'H NMR (CDCls, 8, ppm): 7.12-7.15 (d, J = 4.5 Hz, 2H, aromatic-H),
7.70 (s, 2H, aromatic-H), 7.76-7.79 (d, J = 4.5 Hz, 2H, aromatic-H) 13
NMR (CDCl;, 8, ppm): 115.6, 125.4, 127.6, 131.0, 140.6, 152.5 - MS (EI,
m/z): 458 (M") - Element Anal.: calculated 36.68 % C, 1.31 % H, 6.11 %

N; found 36.92 % C, 1.56 % H, 6.25 % N -

1-Bromo-8-[4-(4-pentylcyclohexyl)phenoxy]octane (12)
250 mL g3 5g PR~ 4-(4-pentylcyclohexyl)phenol (3.0 g,
12.18 mmol) ~ s f&47(3.36 g, 24.35 mmol) ~ & it 47(0.4 g, 2.44 mmol)
2 50 mL § 9% Sefhaw - RS o d RISE AR IBLBRBF >
1,8-dibromooctane (6.6 g, 24.35 mmol) > 4v#ui¥ ;i 24 /] BF o 2_ {5 B3
kg TR EIRE L BT FpiR R £ 00 S % & TV & KB IRGE 2
HoockgikdE o B B RS TERME NERBE A
(EA/hexane 1:1)k i > BXF F BMA 793 5> A F 183 % -
'H-NMR (CDCls, & ppm) : 0.87-0.92 (t, J = 7.5 Hz, 3H, -(CH,),-CH,),
0.96-1.04 (t, J = 12 Hz, 1H, -CH-CsH,;), 1.22-1.46 (m, 20H, alkyl-H),
1.76-1.88 (m, 8H, cyclohexyl-H), 2.37-2.44 (t, J=10.5 Hz, 1H, ph-CH-),

3.37-3.43 (t, J = 9 Hz, 2H, -O-CH,-(CH.,),-CH,-Br), 3.90-3.94 (t, J= 6
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Hz, 2H, -O-CH,-(CH,);-CH,-Br), 6.80-6.84 (d, J= 6 Hz, 2H, aromatic-H),
7.10-7.13 (d, J= 4.5 Hz, 2H, aromatic-H)-">C NMR (CDCl; & ppm): 14.0,
22.6, 25.6,27.3, 27.7, 28.0, 28.9, 32.0, 33.2, 34.9, 36.2, 39.9, 46.1, 68.2,

114.6, 128.8, 135.1, 156.4 - MS (EL, m/z) : 437 (M) -

9,9-Bis{8-[4-(4-pentylcyclohexyl)phenoxy]octyl}fluorene (M13)
B~— 100 mL g5p¥g E » 2,7-dibromofluorene (0.5 g, 1.56 mmol)
A% 30 mL THF #42@ H 3 fZ12 £ 4r » SmL 50% NaOH -k i3 % 5
TBACI (tert-butyl ammonium chloride) (0.1 g) > £ 4c# T 80°C » 2_ {4 #-
1-bromo-8-[4-(4-pentylcyclohexyl)phenoxy]octane (1.5 g, 3.43 mmol) *
10 mL THF #§ 3 » 4o jfeif 2L #yo & ek 3 70-80 Tl ElF»
FRAPM DHFFWE SH NG fER- X FFREL A ut K
E oo Ferifig F B0 fo B ¥ MgSOu 8¢ 15 k45 0 £ 4 hexane F
FRRRE RIS T BRAR 14380 AF 188 % -
'H-NMR (300M Hz > CDCl; > & ppm) : 0.57 (m, 4H, alkyl-H), 0.87-0.91 (t,
J =6 Hz, 6H, alkyl-H), 1.06-1.46 (m, 38H, alkyl-H), 1.91-1.93 (m, 20H,
cyclohexyl-H), 2.37-2.44 (t, J=10.5 Hz, 2H, ph-CH-), 3.85-3.89 (t, J=6
Hz, 4H, -O-CH,-(CH,);-CH,-), 6.78-6.83 (d, J= 7.5 Hz, 4H, aromatic-H),
7.08-7.12 (d, J= 6 Hz, 4H, aromatic-H), 7.43-7.53 (m, 6H, aromatic-H) -
PC NMR (CDCl; 8 ppm) : 14.0, 14.5,22.6, 25.6, 26.3, 27.4, 28.9, 32.0,
33.6,34.0,35.2,36.2,40.0,41.4,46.1, 54.2, 68.6, 114.6, 118.4, 120.5,

128.8,130.7, 135.1, 143.4, 152.8, 156.5 -

58



2-(4 -Butyl-biphenyl-4-yl)-4,4,5,5-tetramethyl-[ 1,3,2] dioxabor olane (13)
B~— 500 mL E3E#L% » 4-iodo-4’-butylbiphenyl (5.0 g, 14.87
mmol) » & B F 7 e BigE (S o * £ F Bk eh THE 47~ F g
P 4 -78°C T #2430 A 480 #X {4 34 B~ 1.6 M n-butyllithium (10.22 mL,
16.36 mmol ) %-78 ‘Censk B T S B iF » & L7 4F4E 1 [ pFo 2 13
£ P~ 2-isopropoxy-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (3.04 mL,
16.36 mmol ) &-78C T B T S ijF » F ¥g? » R ¥R v 1z R
F J& overnight » FF %= = » * -k Kﬁ—i W A F & H 90 n-butyllithium -
EANkE e fE T qo KT MgSO, gt (8 ksE 0
Flo & FRY > Bfs* hexane f B &A= @3 & &5 38lgr &
& 164 % EBL L T76-77 Cre
'H NMR (CDCl;, 8, ppm); 0.92-0.97 (t, J = 7.5 Hz, 3H, -C;Hs-CHs),
1.36-1.42 (m, 2H, -C,H,~CH,-CHj3), 140 (s, 12H, -B-O-C(CH;);-
C(CH;),-0O-), 1.58-1.66 (m, 2H, -CH,-CH,-CH,-CH3), 2.63-2.68 (t, J =
7.5 Hz, 2H, -CH,-CH,-CH,-CH;), 7.24-7.27 (d, J = 9.0 Hz, 2H,
aromatic-H), 7.52-7.55 (d, J= 9.0 Hz, 2H, aromatic-H), 7.59-7.62 (d, J =
9.0 Hz, 2H, aromatic-H), 7.86-7.89 (d, J = 9.0 Hz, 2H, aromatic-H) - B
NMR (CDCls, 6, ppm): 13.6, 22.4, 24.6, 33.9, 35.5, 83.6, 107.4, 127.1,

128.3,129.2, 138.3, 139.4, 142.4, 146.5, 167.9 - MS (EI, m/z): 336 (M) »

1-(8-Bromo-octyloxyl)-4-methoxybenzene (14)
250 mL ¥ % ~ 4-methoxyphenol (5.0 g, 40.28 mmol) ~

Bpidm (11.11 g, 80.55 mmol) ~ & it 47 (1.34 g, 8.05 mmol)¥ 50 mL
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F 9% s Aok on- LR o d RISE AR R BB
1,8-dibromooctane (21.9 g, 80.55 mmol) » 4c #uz® /i 24 -] FF o 2_ {4 B3
kAR TE ML B faAfE o £ 5% & T &R RFE 2
ook o MG R RS T RME T R E B R T
¢ FHHALS 10545 > AF 183% 5L 85-86°C ¢

'H-NMR (CDCl;, 8, ppm): 1.34-1.44 (m, 8H, -OCH,CH,-(CH,)s-
CH,CH,Br), 1.73-1.88 (m, 4H, -OCH,CH,-(CH,);-CH,CH,Br), 3.39-3.43
(t, J=6.0 Hz, 2H, -O-(CH,),-CH,Br), 3.77 (s, 3H, -OCHj3), 3.88-3.93 (t, J
= 7.5 Hz, 2H, -OCH,-(CH,),-Br), 6.83 (s, 4H, aromatic-H) - °C NMR
(CDCls, 3, ppm): 25.2,27.2,27.9, 28.3, 28.8, 33.1, 33.3, 55.6, 68.3, 114.5,

116.3, 154.7, 156.8 = MS (Elm/z):315(M) -

1,4-Dibromo-2-(8-br omo-octyloxy)-5-methoxy-benzene (15)

B~— 250 mL E35¥g % » 1-bromo-8-(4-methoxyphenoxy)octane
(1.0 g, 3.17 mmol) > £ 4 » 20 mL chloroform #+-i ;3 f% » 2 {5 ¥ ¢}
P~ bromine (0.33 mL, 6.34 mmol) 4 20 mL chloroform #§ & 4c » 4 /%
LY EROF R RN FFRE S AZETE R I2 ) FE
J&5% &L 4e > 30 mL Na,S,05 /K% R #4230 4 45> £ 4 %) * NayS,0;
Kipiex kbl o ok d AT MgSO, dgd 16k - B 1T i
PEHh H-9d FAWAL 121g AF 181 %-

'H NMR (CDCl5, 5, ppm): 1.37-147 (m, 8H, -OCH,CH,-(CH,)s-
CH,CH,Br), 1.78-1.88 (m, 4H, -OCH,CH,-(CH,),-CH,CH,Br), 3.39-3.43

(t, 3= 6.0 Hz, 2H, -O-(CH,);-CH,Br), 3.77 (s, 3H, -OCHs), 3.88-3.93 (t,
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2H t, J = 7.5 Hz, 2H, -OCH,-(CH,);-Br), 7.10 (s, 2H, aromatic-H) - °C
NMR (CDCl; 3, ppm): 25.6, 27.3, 28.0, 28.8, 33.0, 33.2, 56.6, 67.2, 115.1,

115.3, 153.7, 154.2 - MS (EI, m/z): 473 (M) ©

1,4-Dibr omo-2-methoxy-5-[8-(4-methoxyphenoxy)-octoxy]-benzene (16)

100 mL 5 ¥g® % » 4-methoxyphenol (0.17 g, 1.36 mmol) ~
Bpidm (0.38 g, 2.72 mmol)~ & it 49 (0.04 g, 0.27 mmol)¥ SO mL § ¢
oo Av Bk i - PRS0 d RIFEAe AL BBF ~ 15 (1.0 g, 1.36
mmol) » e Bl Gk 24 ] BF o 2 SR R IR NG TIF B © Bl e fiid
B0 00 5% & 1 & RBIRGEPe 2 ARl o g B R kA
ST E R G Lk g5 (EA/Nexane 1iD kBt > kR ¢ FEHRA
091 50 > 25 186 % 45 B592-93°Ce
'H-NMR (CDCl;, 8, ppm): ‘140-149 (m, 8H, -OCH,CH,-(CH,)s-
CH,CH,0-), 1.73-1.88 (m, 4H, -OCH,CH,-(CH,)4-CH,CH,0-), 3.77 (s,
3H, -OCH;), 3.84 (s, 3H, -OCH;), 3.87-3.97 (m, 4H, -OCH,-
(CH,)¢-CH,0-), 6.83 (s, 4H, aromatic-H), 7.26 (s, 2H, aromatic-H) ° B
NMR (CDCl;, 6, ppm): 25.6, 28.8, 28.9, 55.6, 55.8, 67.2, 68.1, 114.5,

115.2, 115.3, 116.1, 153.7, 154.1, 154.7, 157.0 - MS (EL, m/z): 516 (M")

1,4-Bis(4’ -butylbiphenyl)-2-methoxy-5-[8-(4-methoxyphenoxy) octoxy]
benzene (17)

Bo— 50mL BEEL (*F4REKE AN R EEREF B) -
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P~ 13 (1.0 g, 3.0 mmol) ~ 16 (0.64 g, 1.4 mmol) ~ K,CO; (1.1 g)% 4 & %
18 Aliquat 336 (0.2 g) > 2 6 &+ £ 47 & B Pd(PPhs), (0.03 g, 1
mmol %) F BZE K46 > * 45 F 2 » 20 mL dry toluene # 4 mL degas
2HEF R RF F TABRT OSCRER2 X FRELRIEF LR
Cfig ~REFZE LG A LR ’}iﬁﬁ—ﬁ%i%“,‘f Kigk o :@d&)&‘{ﬁ
o R Efiad kA3 (EA/hexane 1:1) ¥ it > (B3] 4z d H
$2072g° A% 1 73% > %3 EL52-53°C-

'H NMR (CDCl5, 8 ppm):0.93-0.98 (t, J = 7.5 Hz, 6H, -C;Hs-CHs),
1.31-1.44 (m, 12H, -OCH,CH,-(CH,),-CH,CH,0O- and -C,H4-CH,-CH3),
1.60-1.71 (m, 8H, -OCH,CH,- (CH,),-CH,CH,0O- and -CH,-CH,-
CH,-CH3), 2.64-2.69 (t, J = 7.5 Hzy4H,-CH,-CH,-CH,-CHj3), 3.76 (s, 3H,
-OCH;), 3.84 (s, 3H, -OCHs), 3.94-3.98 (m, 4H, -OCH,-(CH,),-CH,0-),
6.80 (s, 4H, aromatic-H), 7.05 (s, 2H, aromatic-H), 7.26-7.29 (m, 4H,
aromatic-H), 7.57-7.59 (m, 4H, aromatic-H), 7.67-7.72 (m, 8H,
aromatic-H) - °C NMR (CDCl; & ppm): 13.5, 22.3, 25.6, 28.9, 33.9, 35.4,
55.6, 55.8, 68.1, 68.3, 114.5, 115.3, 116.1, 120.0, 127.6, 128.7, 129.4,

134.4, 136.5, 139.5, 146.4, 152.3, 154.8, 157.1 - MS (EL, m/z) : 775 (M") »

1,4-Bis(4’ -butylbiphenyl)-2-methoxy-5-[8-(2,5-dibromo-4-methoxyph

enoxy) octoxy]benzene (M14)
B~— 100 mL g3 sL: » 17 (0.7 g, 0.9 mmol) » & 4c » 20 mL

chloroform #£4:1¢ /% f# > 2. {$ ¥ *} B~ bromine (0.14 mL, 2.7 mmol)

10 mL chloroform f§ & 4¢ » v i i =t @ EHF » F BFP » &FE
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TERI120F S FERBREL 0 A4 r 30 mL NayS,053 7K % % 4 30
Ao oA E Tt NaS)O5 -Kiz iR 2 -kiedie=x > e 3 8% * MgSO,
SRR M RRAE SR W k5 AHAY 057g A5
68 % > % Bk 103-104°C -

'H NMR (CDCl;. & ppm): 0.93-0.98 (t, J = 7.5 Hz, 6H, -C;Hs-CHs),
1.31-1.44 (m, 12H, -OCH,CH,-(CH,),-CH,CH,0O- and -C,H4-CH,-CH3),
1.58-1.71 (m, 8H, -OCH,CH,-(CH,);-CH,CH,O- and -CH,-CH,-
CH,-CH3), 2.65-2.70 (t, J= 7.5 Hz, 4H, -CH,-CH,-CH,-CHj3), 3.76 (s, 3H,
-OCH;), 3.85 (s, 3H, -OCH,;), 3.88-3.98 (m, 4H, -OCH,-(CH,)s-CH,0-),
6.80 (s, 2H, aromatic-H), 7.05 (s, 2H, aromatic-H), 7.26-7.29 (m, 4H,
aromatic-H), 7.57-7.59 (m, 4Hsparomatic-H), 7.67-7.73 (m, 8H,
aromatic-H) - °C NMR (CDCls. 8 ppm): 13.3,22.1, 25.2, 28.8, 33.7, 35.6,
55.8, 55.5, 68.2, 68.6, 1153, 120.2, 1274, 128.5, 129.5, 134.6, 136.3,
139.4, 146.4, 152.2, 154.7, 157.4 - Element Anal.: calculated 69.53% C,

6.44% H; found 69.87% C, 6.26% H -

Modéd-LC

Bo— 100ml 5L (*4RGHME ) KB BRLF R 4
2~ 13(0.5 g, 1.5 mmol) ~ 1,4-dibromo-2,5-dimethoxybenzene (0.18 g, 0.6
mmol ) ~ K,CO;(0.5 g)% 4 & 7%= 43 Aliquat 336 (0.1 g) » 2. {8 &+ &
38 ¢ & B~ Pd(PPh;3),(7.0 mg, | mmol %) * X415 - * & F 2 > 10

mL dry toluene 2 2 mL degas 4 3+ -k » & § § T4 #3 95C ik
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B2 x F g disr e fie ig(BA)~ KT B 182 5 kT
ROKERPRGEE RGC% o W RSEE o M R R KA A

(EA/hexane 1:1) % it » (B3| - ‘=43 ¢ FRE 1.2¢g> & 5 :183% ‘3 8k ¢
148-149 °C -

'H-NMR (CDCls, & ppm): 0.93-0.98 (t, J = 7.5 Hz, 6H, -C3He-CHs),
1.36-1.45 (m, 4H, -C,H;-CH,-CH;), 1.61-1.68 (m, 4H, -CH,-CH,-
CH,-CH3), 2.65-2.70 (t, J= 7.5 Hz, 4H, -CH,-CH,-CH,-CHj3), 3.84 (s, 6H,
-OCH;), 7.05 (s, 2H, aromatic-H), 7.26-7.29 (m, 4H, aromatic-H),
7.56-7.59 (m, 4H, aromatic-H), 7.70 (s, 8H, aromatic-H) o BC NMR
(CDCl): 13.6, 22.3, 33.8, 35.5, 55.8, 115.6, 120.1, 127.6, 129.8, 134.6,
136.5, 137.4, 146.3, 152.3 MS (El; m/z). 554 (M") - Element Anal.:

calculated 86.52% C, 7.57% H; found 86.34% C, 7.46% H -

F &+ PF1-PF10 h§ =

% £ 4 PF1-PF10 14 & 12 PF1 % 3 o £ Bo— 25mL gggsg( *
dEShM e WP XEEREF ) LB M8(0.25 g, 0.5 mmol) -
M9 (0.5 g, 0.85 mmol) ~ N,N-di(4-bromophenyl)-N-(4-pentylphenyl)
amine (0.16g, 0.34 mmol) ~ K,CO; (0.55 g, 3.98 mmol)% /i & & &3]
Aliquat 336 (0.08 g, 0.2 mmol) - n+ 24 +¢ Pd(PPhs), (0.01 g,
0.01 mmol) » ¥ 2K 4715 > * 4 F /L » 10 mL dry toluene 2 2 mL
degas 2 3+ -k & §F T4 95C ik B S5 % {8 4 » Endcap
reagent 1 2. 95Cx /T x & 1 % » £ 4c » ¥ — End cap reagent 2 &

95CT};7@;1:§’13 }iﬁj‘g‘ﬁf@/pui’i&/]&)‘nﬁ§ﬂﬁ}ll 12 - B:‘l*:
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T% - st R AWK RSBt FMW* o3F THF 332 > £ %53
RF TR I 12 P RFIT R D SR K 0 2 (S BB R B P
202 THF 3 f2t6 % & F £ 6000 enE F 93547 3 X {6 £ 0P fRin

(I ;“3‘3@1)%’”1'!‘* E R 57 % S 18 045¢g - #H4% @"‘”—3 ;,ﬁ%‘ﬁ‘g °

234 3 43 & F 3 B HA(PPVI-PPV4)2 & 209

1,4-Bis(4’ -butylbiphenyl)-2-methoxy-5-[8-(2,5-dibromomethyl-4-

methoxyphenoxy) octoxy]benzene (M15)
B~— 100 mL g3g#gk % » 17(0.5 g, 0.65 mmol)~ = & 7 #£(0.1 g,

3.25mmol) » 2 {8 £ 4e » SmL rkFspt e 2mL & & > 2 T70CT &

B 12/ pF o #FF ek 881 3k T F] kP o e kg I HEE

oe 0 1H /)f\“ﬂ? d

5

E

A rape tzi{vld X WA 033g: A5 :54% 38!
97-98 °C -

'H NMR (CDCl;. & ppm): 0.93-0.98 (t, J = 7.5 Hz, 6H, -C;Hs-CHs),
1.31-1.44 (m, 12H, -OCH,CH,-(CH,)4,-CH,CH,0O- and -C,H4-CH,-CH3),
1.58-1.71 (m, 8H, -OCH,CH,-(CH,); -CH,CH,O- and -CH,-CH,-
CH,-CH3;), 2.64-2.69 (t, J= 7.5 Hz, 4H, -CH,-CH,-CH,-CH3), 3.75 (s, 3H,
-OCH;), 3.85 (s, 3H, -OCHs;), 3.88-3.98 (m, 4H, -OCH,-(CH,)s-CH,0-),
4.50 (s, 4H, -CH,Br), 6.80 (s, 2H, aromatic-H), 7.05 (s, 2H, aromatic-H),
7.26-7.29 (m, 4H, aromatic-H), 7.57-7.59 (m, 4H, aromatic-H), 7.67 (m,
8H, aromatic-H) = °C NMR (CDCl; & ppm): 13.8, 22.4, 25.6, 28.6, 28.9,
33.9, 35.5, 55.6, 55.9, 68.2, 115.3, 117.5, 120.0, 125.8, 127.6, 128.7,

129.3, 134.3, 136.5, 139.6, 146.4, 152.3, 153.1, 153.8 - Element Anal.:
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calculated 69.93% C, 6.66% H; found 70.36% C, 6.53% H -

Z &+ PPV1-PPV4 ch g =

mPPV1 i b) o #-H %8 M15(0.3 g,0.32 mmol)E » 100 mL =8
SEFLM 03 F F T4~ 10mL 2 & -k THF #4513 f#- ¥ B~ Potassium
t-butyloxide (0.42 g, 3.85 mmol);% ** 5 mL 2_ & -k THF ¢ »#-pL % % #
FEa T ERy A F BEN O EETERBI2F FEBER
{80 B ARF ~ 500mL T RPN TR LMK Z X o 2 (8 F BRI
enF 48 2 THF 3 f2ie * & 3+ £ 6000 enL #3gig4r 3 X 6> A 0@

f% Lk > R T D EMEC R e FIMAY 01 g A K 132%:
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H3CO

\crq

Pd(OAc),
P(o-tol)3
EtsN

o

\)J\u

THF, EtgN

KI H3CO
K,CO3
HOH15Cg \_ + Ar =
CH3CN CH3
HOH1,C¢Cl 1
H3CO
WOCGleoH
2a-2e OCH3
H3CO

) O‘@‘&.
OH1,Cg CHg

H3C WOCGle%
M1 = M5 OCHs

ML Ar= — H M2:Ar=—<;§— m3: Ar= — 3 )
M4: Ar = —%— M5 s Ar= O‘O

Scheme 1. Synthesis of liquid crystal materials M 1-M 5
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S

S, Pd(PPh3)Cl, X
N: ,N PPhg /Cul N: ,N
HOH4,C = H ETsN
12~6 — +  Br Br HOH12CGO O — O Br
3
S,
:—O—C5H11 N: \/N
HOH 1 ,C N = (= @—CH
Pd(PPh)Cl, 1226\ 7 \_7 -/ 1
PPhg /Cul 4
ET3N
S,
§ ; o
cl —
\/ILOH]_ZcG \ / :4)\_/«;: O—CsHll
THF / ET3N \_7 —
M6
S,
AIBN N: 7N
THF /[;_g]: N
_— > n -
OH1,C O—O = = @-c H
d 1269\ 7 N\ 7/ _ 5M11
P1

Scheme 2. Synthesis of liquid crystalline polymer P1

68



"y f;

toluene

H-E,

HOH 12C60_®

Pd(PPh3)
K,CO3
H,O / toluene

Pd(PPh3)

K,CO3

H,O / toluene
_—

(0]
\)Lq
—_—
THF / ET3N

AIBN
THF

—_—

Scheme 3. Synthesis of liquid crystalline polymer P2
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S

°N

SRS SN Y
o+

7

N

S,
N

H110r< >—\\_B,i
5 N\
HOH 12(:60—@—\
toluene 5 \—B/\ +
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Bra NaOH(aq)

FeCls TBACI
Q CHC|3 08H17Br
. ———> Br . Br Br . Br
9 H17Cg CgH17

O'B@i o, /O
) YIAIEE
/ \
| AL
n-BuLi/ THF
H17Cg CgH17

M9

CuCl, KOH, toluene
1,10-phenanthroline

Br—@—l + NHZ—O—C5H11 Br—@—N—@—Br

s5H11
NBS
/ \ / \
N N
N\s’ N\s’
M11
Do %5 .
Br /
S . Q_B* + Br—QBr
n-BuLi I\
N
10 '\Ls’
Pd(PPhg)s, K,CO3, H0
toluene, Aliquat 336
B MBS Y g,
S S
/ N\ / \
N
s s
11

Scheme 4. Synthesis of monomers M 8-M 12

70



K, K,CO3

CH3CN
BrCgHyBr 12

NaOH(aq)

+ Br Q.O Br &, Br ' Br

O] O
M13
H3CO
o OO
OCH3
Aliquat 336
K5CO3/ Hy0
Pd(PPh3)4 H3CO
toluene
———— e )OO
OCHj3
Model LC

Scheme 5. Synthesis of monomers M 13 and M odel-L C
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o

N a @ s /
. HoCq N
n-BulLi
13

THF
BrC8H168r
K2C03 /Kl Bl’z BrH16C8O
CH4ZCN CHCl3
H3CO—©—OH —_— > chO—Q—OCSHleBr _— Br Br
14 OCH
15 3

H3CQ

K>COg3

Q
+ HgCO—O—OH CHCN OCgH160, . 3:\
—

Br Br
OCH3
16
H3CO
Aliquat 336
KoCO3/ HyO
Pd(PPh3)s OCgH160
toluene
- el A
OCH3
17
H3CO
Br Br
Bro
FeCI3 OC8H16O
CHCl3
el OO
OCHg3

M14

Scheme 6. Synthesis of monomers M 14
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izB_B‘if + Br—R—=Br

H17Cg

M4

CgH17

Pd(PPh3)4
Aliquat 336
toluene
K,CO3
H,O

random copolymer

n

Polymer M8%) M%) MI10%) MIL%) M12(%) M13(%) MI14(%)
PF1 30 50 20 . - ] ]
PF2 35 50 X 15 - - -
PF3 35 50 = 10 5 - -
PF4 25 50 - - - 25 -
PF5 - 50 ) > - 50 -
PF6 40 50 - - - - 10
PF7 30 50 - - - - 20
PF8 10 50 - - - - 40
PF9 15 50 - 15 - - 20

PF10 15 50 - 10 5 - 20

Scheme 7. Synthesis of liquid crystalline polymer PF1-PF10
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OCH

BrCH CHoBr
HCHO
HBr OCgH160
CH3COOH
7 —— el )X O IO e
OCHjg
M15
HCHO
H17C8O HBr Hl708O
CH3COOH
— . BrH.C CH,Br
OCHg OCH3
M16
H17CgQ, t-BUOK
THF
M15 +  BrHyC CH,Br ——— >
OCHg
M16

Polymer M 15(%) M 16(%)

PPV1 100 0
PPV2 50 50
PPV3 25 75
PPV4 10 90

Scheme 8. Synthesis of liquid crystalline polymer PPV 1-PPV4
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