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[0145]
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[0151]
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[0153]
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£=0ol 10-1202350

A7) 98t IT0, 1205 AFR3 F3

ofh

ALES AT F= otk

olgA AxE F7] HF 2xE = 1o Z=AE ofl=E=(Anode), IS
(EML), AAFES(ETL), AAFYS(EIL), A= (Cathode) -39 7]
7] g Ao 27t Theet, e wet 3k Ee 25 SUES T
YSHIL), AAFHYF(EIL), HFAAZHBL) 52 vh=A] esAe &
BES FIANE & AT

olet, 1} ol EFedIs 1) olgel AutEAE FAR AL ey 19 BEAQ SFFE 5 % 109
P R ANAE FALOR AASAT, o] FYHE AL ohirh 3] HE 5 EE 109 ASES X
g dedns BYSY % 4T A9 540 $4% LRAREA PN TFAR D 54, A4 AF 3

PG s2EARRA f8aH ATFEARZAR AL Thssi
LAl o 1
s}

2

=5

kS
]

4 (d=

ru
Ho

)

S
S

NH,

Mel, KO'Bu O’ HNOj3, H,SO,4 O’ H,, Pd/C O’

1 2

(N; I, H5lOg, ACOH EN; m
A T o= e

2.7 16.6¢ (100.0 mmole), MELLS= 42.5g (300.0 mmole), KO'Bu 28.0g (250.0 mmole)} 600 nl THFe]
=S Aa B9 A2l 124 akekgint. wkeEel & 200 mLE Zhebal ol" obAlElo]E 500 mLE

2 FEGlT. fU15S Ax, A, §F A71 A9 A2vEIIE ol &3t SFE 19 AxF A
2 dAr}. (16.7 g, 86 %)

388 1 (19.4 g, 100.0 mmole)S EAAC AA3H(nitration) ZANA w$sla Ad a2rntEIHYE o] &
ste] BFE 22 Ang uAZ AYTh. (17.7g, 74%)

38 2 (23.9 g 100.0 mmole)@r 10% Pd on activated charcoal (0.5 g)< o8-S 500 mLoll &H3 T4 9171
St A 24A17F wRksEITE, RESES o st HulE AAG F $FA7| Y ARrEIYIHE o] &5
RAE 3& dxT LAR AU (16.9 g, 81 %) SFES X HRISE o]&sto] Faqirt. (calc.;
209.1204, found ; 209.1194)

Hd 7hkE 24.3 ¢ (100.0 mmole), 2 2= 13.4 g (50.3 mmole), periodic acid 2.2 g (10.0 mmole) ©l 85%
ol EAL 400 mLE 713 ¥ 80 °C oA 4AZr 71 sgith. ws EEES wlE A7k & 500 mLol F-of &
AolE & dEFEGn. Al a4S a7k B2 Ak Aoje & thAl olEoHE 400 nlell Fo Hx,
3, %3 F A9 ARvEIYYE o] &3t JFEE 45 AN mAZ AJY. (28.7 g, 78 b) }FE T
ZE HRMSE o] &3te] #elatadtl. (calce.; 369.0014, found ; 369.0001)

3¢E 4 (11.1 g, 30.0 mmole), 3}3HE 3 (7.53 g, 39.0 mmole), NaO'Bu 4.3 g (45.0 mmole), Pds(dba)s 1.4g

(1.5 mmole), PLBu3 (0.30 g, 1.5 mmole)?] &3+Eo] EF< 100 mLE 7}8tar AAEH 7], 90T oA 6412+ 7}

18] & & 30 mLE leta dshded 200 nLE ¥ 2 FE3T. S
ZutEO Y] E o83ty FFE 55 AFH uAR AU, (8.38 g, 62

Skt
A=z,
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W
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[0154]
[0155]

[0156]

[0157]
[0158]

[0159]

[0160]

[0161]

[0162]

[0163]
[0164]

[0165]

[0166]

SS=S0dl 10-1202350

dojR sIgHEe] F2E HRISE o]&38ko] &2135taitt. (calc.; 450.2096, found ; 450.2091)

ﬁ_ on ;‘% ﬂ7 :

3E 4 (11.1 g, 30.0 mmole), bis(pinacolato)diboron (9.1 g, 36.0 mmole), Pd(dppf)Cl, (1.2 g, 0.05

mole %), KOBu (3.5g, 36.0 mmole)/] BaEd B34 100 nLE 7tsta AAE7], 90CoA 6A12F 71E 5+
oW ERES Ao A3 § E 50 alE 7hetal Aspeldd 300 L2 T bE FEST. 7715
Z, A%, F5 A7) A7 ARetEIYYE o] &3kl FjE 65 M4 AR AU (8.74 g, 79 %)

mlo
A

SFE 6 (11.1 g, 30 mmole), 4-BE8 o= Hlal (12.7 g, 45 mmole), Pd(PPh;), (1.7 g, 5 mol %), NaOH
(4.8 g, 120 mmole)o] ®EHL 100 nLE 7}tz AAE97], 60 COM 12X 7 714 sttt e B3RS A
o A9 & 5 50 nlE bl dshelEd 300 nLE F A FESAT. /715 AF, =
A9 IZRAE 2G9S o) gsle] FFE 7S A uAE JdAh. (7.76 g, 65 %) 3H3E S TRE HRMSE ©
3to] F<lslith. (cale.; 397.0466, found ; 397.0454)

3= 7 (11.9 g, 30.0 mmole), 3}HE 3 (7.53 g, 39.0 mmole), NaO'Bu 4.3 g (45.0 mmole), Pdy(dba); 1.4g

(1.5 mmole) 2 PBuy (0.30 g, 1.5 mole)®] E&-Eo] B2l 100 nL2 7Fati AAE9 7], 90°CoA 6417 7}

EgES Aow A3 T & 30 nLE et F3HEd 200 nLE ¥ A FESE Y. 77
, = A7 A9 A2eEad9E o] g8t FFE 108 v nAZ IUTE.(11.6 g, 74
3eHE9] 2= IRUSE o] 838l A3}, (cale.: 526.2409, found ; 526.2413)

o
l}l Br: Br
/@)L /@)‘\ NaOH/MeOH
et gr  TEA, EtOH

p-EEEHM =S| =(18.5 g, 100 mmole), p-HZRIAEH=(19.9 g, 100 mmole), NaOH (20 g, 5 mol)2] &
el wlEhE 300 mLE 7Fskal 60°CelA 12413F 7 Sqith. kg EFES ALoR A% F E 200 mLE 7}
star gabEe 300 nLZ F 2 FESA. 715S dx, A9, 5 AV 49 A2nEagyE ol&
sle] BjHE 115 v A mAlZ Aok, (23.8 g, 65 %) 3FES FRe HRMSE o] &3] Elskitt. (calc.;
363.9098, found ; 363.9085)

S 11 (11. g, 30.0 mmole), BE3}Y (9.7 g, 45.0 mmole), E}o]oEoldl (6.1 g, 60.0 mole)d] E&&
of o & 100 mLE 7Fsal 60CelA 24A12F 7FEstgivt. vhg SFES Ao % A3 $ & 200 nLE 7Fshal
d3tvEa 300 mLE F 2 FEIIUY. 15 AF, 939, 55 A7 Ay ARvEIYE o] &3y
E 125 A aAR AArh. (7.5 g, 62 B SFHEC F2E HRISE ol&ste] FIsklth. (calc.;
401.9255, found ; 401.9247)

ﬂ‘ Al a]l 4
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[0167]

[0168]
[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

S=50] 10-1202350

shebE 139 4 (BRA 79

OH
. #0)8~_ Y~
: |

HEYMA= (4.5 g, 30 mmole), 4-BEEQ2 2= #HlAl (12.7 g, 45 mmole), Pd(PPhs)s (1.7 g, 5 mol %), NaOH
(4.8 g, 120 mmole) in 30 mL H0o 100 mL THFE 7}sta AZE97], 70CoA 12412 744 &tgith. 93 &3
B Aeor A% & & 50 nLE sbsta dsidlgd 200 mLE 7 A FEEACY. f715E dx, o9,
% A7)a 49 ARvtEadge)E ol &ste] FFE 132 v wAE vk, (5.68 g, 72 %) F}FEY] T=
HRMSE ©o]-&3}o] gelslqdtt. (calc.; 261.9993, found ; 261.9981)
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S}E 5 (13.5 g, 30.0 mmole), BHFE 13 (9.47 g, 36.0 mmole), NaOBu 4.3 g (45.0 mmole), Pdy(dba)s

1.4g (1.5 mmole), PBu (0.30 g, 1.5 mmole)?] E&Zo] Bl 150 mL2 7}atm B2E97], 90T 617t
=S Ao A3 T F 30 nlE vhetal dAstddd 200 mLE T A FESAY. &
TE A7l Ay AZ0EIYAE o] §3td IJFE 14E A IAZ Ay, (13.3 g,
= HRMSE o] &-3ato] &elatgdtt. (calc.; 632.2828, found ; 632.2812)

59} 3FE 108 o83t FJFE 165 7Y AR AU, (15.1 g, 71 9 FFEY
shelslgltt. (cale.; 708.3141, found ; 708.3130)

93 oz FPE 5 (2 ) IJFE 128 o8] FFE 162 WA uAZ AAJdk. (22.9 g, 68 %)
8lel 2o LxE MRMSE o] 835te] Belstelth. (calc.; 1142.4924, found ; 1142.4912)
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[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

SS=S0dl 10-1202350

U AR FFE 10 (2 FHHY FFE 128 o83l FFE 178 v uAZ ATE. (24.0 g, 62 %)
3}gE9 2= HRMSE o] &3l &8I}, (cale.; 1294.5550, found ; 1294.5538)
3L A

o 6

3}3HE 18, 19, 20 2 219 34 (A=)

2
. s
“ . OO gies
“qap & 78 o
3 |

$)
. 9o gy

“\O
,d i
<
ZOZ )
e

33E 14 (6.33 g, 10.0 mmole), ﬂﬂﬂﬂEﬂ%ﬂEﬂﬂiwﬂz(Wom,zOmmw,%%MHMmmg

20.0 mmole)®] E3+Eo| THF 80 mLE 78t A-elA 1A17F aksk $of] 50°C oA 6A1ZF 7FE3GITE. g

eSS Aeow A3 T & 30 nLE bt A3WEd 100 nLE F 2 FEEAT. fU1ES Ax, dq
% A71a A ARvEOHIE o] &ste] dEFH 188 v mAR AAvt. (2.90 g, 56 %) }FE] T
ZE NMRS o] &3t F<laksdtl. 1H-NMR (CDC13, 400MHz) & (ppm); 1.76 (s, 24H), 3.28 (s, 8H), 4.53 (s,
8H), 6.22-6.87 (m, 24H), 7.02-8.10 (m, 84H).

8 o

P g ;y
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S=S0dl 10-1202350

[0183] e} B9 wyow IFE 15 (7.08 g, 10.0 mole)S hAl AL&Ete] gy 192 v mA 2 AU},
(2.72 g, 47 %) 3FE9 FERE= NRE o]&3sto] #Astadrt. 1H-NMR (CDC13, 400MHz) & (ppm); 1.66 (s,
24H), 3.15 (s, 8H), 4.44 (s, 8H), 6.34-6.82 (m, 32H), 7.12-8.12 (m, 92H).

[0184]
[0185] 33E 16 (11.4 g, 10.0 mmole), 1,3,5-EZA(BEERYE)dAA HAeldgELE HEgHEulo|= (707 mg,
2.0 mmole), 95% NaH (480 mg, 20.0 mmole)®] E¢HEo] THF 80 mlLE 7}8laL A-2oA 1Az wukslk 3o 50T
oA 6A17F 71EEIATE. WS EFES Ao® 23 & F 30 alE Uieln AgdEd 100 L2 F 2HE FE

stk #7105 A%, o%, ¥ Avn Ay AzvhEaduE olgste] SR 0(d=YM D v 1
A2 AAT). (2.34 g, 33 %) 3= TFE= MRS o] 83e] &elsgit}t. 1H-NMR (CDC13, 400MHz) & (ppm);
1.53 (s, 36H), 5.03 (s, 6H), 6.24-8.12 (m, 150H).



[0186]
[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]
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[0197]

£=0d 10-1202350

oin

OO,
0
W
8
NS
;0—0
o
Q0
O

¢} =gl o=z FEE 16 (7.08 g, 10.0 mmole)® 1,3, 5-Egjx(Bz=rdggd)dd (1.17 g, 2.0
mole) AM&3te] 83E 212 v mAZ Art. (2.33 g, 31 %) 1H-NMR (CDC13, 400MHz) & (ppm); 1.55
(s, 36H), 5.43 (s, 6H), 6.22-8.23 (m, 162H).

== FY(corning) 15Q/cnt (1200A) ITO 2 7] 50mm x 50mm x 0.7mm 7|2 ZehA] olAxzd &
2

-

-
28 W wxgolN 758 B 200 AT T, 0% B AGHE 2Abela 0@o] wEAA ARG
3L= X
[eIre)

7] 713 23l PEDOT/PSS (H.C. StarckAl Al%) & N& 2@ 3®sto] 40 nm 779 AeFAS5S I8
o olold 471 ¥ FAF 9ol Tl bolM AxH HGE 182 80 m T AT FEFS 2 =Yl
AT, olold A7) 4F £EF BRol FA W4 FY HAEQ Mgt FA9 N4 FY =HEQ
C545TE FH] 08 : 22 B4 FH3He] 0049 FAZ WFFS FAsharh,

oo} A A7 wgZ AR MR FEZoRA AlgyE 30049 FAR F&S T AV AR FEZE AR A
3} dZElF40l LiFE 10A9 FA=2 &3, AlE 3000A (& =
gAgozH F7] wF 2AE AZE Y.
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X
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A TEAL 5,75V, HF % 8455 cd/mY TLIEES Yeldow MAFZE
(0.315, 0.642)0]aL W3 G52 16.91 cd/Ao| AT},

EREW
AE 745 944 A7) ARE 18 04 FFE 198 ol 8F AL Aslan:, AAd 139 FAGA sl 7]
W 4AE AR

°of &A= AFHUE 50 mA/arel A EASt 6.37 V, W HE 8,344 cd/m'e] AIEE YERHOH, MFie
(0.310, 0.623)°]aL 33 &L 16.69 cd/A°| ).

A4 3
e FES B4 A7) S-RE 18 Al FFE 205 o83 Ae Alefstas, Al 13 sdsHA sl #7]
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SS=S0dl 10-1202350

g 22 AEET

o] 22k MFEE 50 mA/arell Al TFEHY 5.57 V, ¥ % 8,496 cd/me] nIFHEE dEHlon, MHAImE=
(0.311, 0.644)0]31 233 FL-E 16.99 cd/A°] AT}

Al A a“ 4

AT 55 44 7] EE 18 Al FFE 218 o83 RS AQstae, AAd 13 5L st 77

ukg a5 A2

o] 2AE HAFEE 50 mA/aroll Al FEHSE 5.37V, T I = 8,354 cd/m'e] AIE=E Yeplow, A¥RE

(0.309, 0.633)°]aL W33 &L 16.71 cd/A°| T},

/\1;\](;“ 5

AE 4S5 (PEDOT/PSS) Hloll HF 535 thal AAd 5004 Ax" P2 182 TA 9 =4 g “HEQ!
| BT AN

=4 -
CH45T9F T3H] 98 @ 28 &3 5 30 nm 779 &35S ~A At FAsTE. ojojq] A
of AR} FFEFOEA AlgyE 300A¢] FAR F2E 2 = %
A=

G T4 LiFE 1049 FAZ Z&&t3, AlE 3000A(S= AT FAZ AF Z&sto] LiF/Al A=FS
Ao N F7] FF 2AE AxdHAT

o] At AFUE 50 mA/arell Al FEHAY 6.35 V, TF H% 7,221 cd/me] 1LIEE vEpon, MHEE=
(0.310, 0.641)°]ar g FEH-E 14.12 cd/A° AT

Hndq 1
e rTETe YA B As ALstas, AAd 13 FdE st 77] 23 xS AT

o] 2AE AFY

0.642)2 79| FdIom F a8 1

ek 7.45 V, 2% = 6,102 cd/mES YERI I, MHRFE (0.309,
2.2 Cd/AO],\;\D}.

A7 w71 R ke AFEE, =, 2F 88 55 54 8] & 1o dEhith.

ki
(o)
o
i
~
=2
>
flo —\J

F 1
ARESE A= ey | AREE (3= s AFE W7+ (hr
27 (V) (uA/er) | (ed/m) | (cd/A) @100mA/ crr)
A A 41 3le218  |5.75 50 8455 16.91 (0.315, 480 hr
( 0.642)
e I i )
A A €2 33219 (6.37 50 8344 16.69 (0.310, 508 hr
( 0.623)
AFTES)
A A 43 83220  |5.57 50 8496 16.99 (0.311, 523 hr
( 0.644)
AFTES)
A A o4 slet22]1  (5.37 50 8354 16.71 (0.309, 538 hr
( 0.633)
e I i )
A A4 33218 |6.83 50 7064 14.12 (0.310, 282 hr
(333) 0.642)
H] alef|1 - 7.45 50 6102 12.2 (0.309, 247 hr
0.642)
AN 1 LH W g8

A]
o & Fde s I-V-L
=

AWF aAps FEAG Robu Efel Z)

UER AT
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