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[0092]

o

Ay
A

o

jzel
ﬂao

o

A (soluble process)el <]al

ol
ol

e 8

=

[0093]

o A8 + Utk
7% sl

o

el

ol FFL 1 gol AT

Fro] Sl H T,

L
L

[0094]

Ar

A%, 78, ok,

EEEY

A==

Z] o]
L=

4r

SHE; Zn0:Al EE Sn0,:Sbot 22 =

glopdd

w3
=N =

o2

gall-1,2-t]=A])E] A | (PEDT), =

Y3-vEgged), Z2(3,4-(l

3z
=

SRR RS ¥

o]
R

[0095]

[0096]

© HOMO ARo])l A el nhgt

o

So Fw 7183

f13
=

[}
=<

o)

HOMO(highest occupied molecular orbital)7} %= &2

B

71E, <t

o
T

AEY rtolAtEg | ddll, FbA = (quinacridone) AlEe] §71%E, AL (perylene) ALGC]
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[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

S=506] 10-1219492

Eebale 9 Seobdun BeEed Ade ARA w4 Fol gout, olEelw HE AL ohith.

37 ABEUE ANE ABFEF ANGL. oUF FTFEFS AFFAFOENE JFL AYwol 1
Aol AAHE F/IMFFOR SESHE ATL S, ¥ AT RS AT O A % ANE o}
Fe 9@E Buh oYY AWH 8T ol9ld] A EAGOE S8 AT iAol thE WAl 8T,
#9 Aol RE(T)7} 70 T olge] @& 2 AR/ wFASG. o P& 2UL WHGE BAERE NPD
(5€ NPBe @), 2vz-obdolnl st E, sdd-oldolul SR, oA F R A= AStEE, v (x5

= E
Gudsd)rERhl, el Erbr S Abol SatihE, e Eckdolu st e Sol 9 % gtk

oje} T2 xS WFIe B Ev sbtEEe HA9 A% Algdzl, A A9 Balq(8-hydroxyquinoline
beryllium salt), DPVBi(4,4'-bis(2,2-diphenylethenyl)-1,1'-biphenyl) AL, 23 Z(Spiro) &, A¥=E-
DPVBi(Spiro—4,4'-bis(2,2-diphenylethenyl)-1,1'-biphenyl), LiPBO(2-(2-benzoxazoyl )-phenol lithium
salt), vl dudadn)HulAl, dFrg-Fad 524, olntE, HolE W SAMEe a4 5
ol Slom, AN wF F&S Foly] 93 #HHE, B BezVBi(3,3'[(1,1'-biphenyl)-4,4'-diyldi-2,1-
ethenediyl Ibis(9-ethyl)-9H-carbazole; DSA(distrylamine)f)E A% EFdlo] AFEE = vk, HAe HS-
= w5 g B DCITB([2-(1,1-dimethylethyl)-6-[2-(2,3,6,7-tetrahydro-1,1,7,7-tetramethyl-1H, 5H-
benzo(ij)quinolizin-9-yl)ethenyl]-4H-pyran—-4-ylidene]-propanedinitrile)®} < EAS A7 =335t A}
£ F dot. JAANZYE, 23E, ~WFY T TS AMEste] BEES F4T A9, YEddnd

S g
A(PPV) A9 nEA} Zg ZE2A(poly ZF9 U (fluorene)) 59 TEAE F7|edZd AL F g},

F2BE els A4EEFel ANAG, ode AAEEFE 1 el ANHE SFoRVH A4FY BE
of ¥u FYH ANE AEHOE FHY F At Bdol stk oF AL A% AHYW A% o] F%
b A3 Al BE gyel $4% BAR o Foldel Atk ol% L UL FHAVE AGE B
2t FAAY D g-FHESAAEA Al AR AlgE ETF FE; f7) 402 3B HeeAEgE-g
& g o] glon}, o5dw #AHE AL ohr)

F9ZL Balq, Alg3, Be(bq)2, 7Zn(BTZ)2, Zn(phq)2, PBD,
spiro-PBD, TPBI, Tf-6P 53 #& %A 33tE, imidazole ring & zZr: aromatic3gtE o]y} borondtgteE
o

Eotets A 22& ol&ste] AFE = vk, oW, AAFYTS 100A ~ 30049 A MM ¥
[e]

ARAFUE Al &0l ANAY. odF &I A4S FYsh: 9B . SFOE g ARE

Fol AHEE ARE ol Fet ol e, BEH AGFULS HAAE A Gh Re FEol wt v

A 53 4, vk, AF, 24, HER, 9F, 9F0E, & 59 A9% 74, T a5 44

& FiFol g 100 m o3k FA] eEEFoeolmsh by, AsIF} R, 25
=]

Tz AFE AHgE 5 9

A B oW, feA A8d F/ A4S £FeE aBdol gAY, o UsZdolFANE TESE A

R xeet wEe A o wRe @4 w: FU) f74 BADDES ouT. olald A%

F B Uyl nhE BRe FUE 5o ofF B4 wurY 4 glom, PDA, WA, PP, e, vl Aol
o)
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[0106]

[0107]

[0108]

[0109]

[0110]

[0111]
[0112]

[0113]

[0114]

[0115]

[0116]

SESdl 10-1219492

o, Azl % HPAE Fel B w@e ek FAS APk e, olste] Axe) W AP B B
We NS A% Aelm, B wel Wesk olEe] ojstel WAL AL ohuh

oat, et 6o Eel 2] ol4kel e ElE 3 E e AFESol @ Az =
Fad. gu, seta ol San 27l oo odA dH welE xget sgEEe] 47
84 6ol ok 27 ol ge] o9 dElE nYE LIS HIVE F sh} Tt B oA

wowge] b AeRokel BAY A4S Ak A, Z G ol ARH AxES
ke =]

W ool &3 2] olge] 094 sHlE nelE e HFES AR S Ak

HiCS

s )BOH; e paprnieen, g (=) (=)
+ :
Q B THF, H:0 Q

4-bromonaphthalen-1-ylboronic acid®} (2-bromophenyl)(methyl)sulfane$}

tetrakis(triphenylphophine)palladium(0)$} ®-AFZHE (potassium carbonate)E Y il THF(tetrahydrofuran)}
E(3:1)S ¥ 70 Cold wukdlg}, wkgo] =AW (UClLE FE8t1L 22 ol 2% 28 F4= NgSo,

2 AAs A o3 F, F7I8E wEHste] AdE AdES (Ll ik &vie ARg-sto] Al E A 3tsto]

H,CS
Br 20,

Acetic acid

=

G DolA A& F7HA AS old EAM(acetic acid)ol] =oli Iak3}4A(hydrogen peroxide)E oFAEAL
(acetic aicd)ol &A1 AL A Hojrmg v (dropwise) oA 6417+ mytsie}, wk-go] FAFHA 7t
o A E o] &3t ol E(acetic acid)E AA L AHARETHIE o] &ste] EElste] dste A
5 AAT(FE: 92%).
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[0117]

[0118]
[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

SESdl 10-1219492

54 3
9
HsCS S
) T
Pyridine '
GA 2)ol A de F7HA| B} EEZFL 2 e ’k%i(trlfluoromethanesulfonlc acid)E ¥al Ao A 24A)7F
aere the B3 98 9l(8:1) (pyridine(8:1))S A3 21 308 SF3vh, =2 YL CHCLE F=3ta

T2 SolEt. &% 2% 74 NgSo.= Al sta 3ok o3t
C

NO,
S

NO,
Br O O i PA(PPy);, K,CO4 O O O
_I_ =
\@ THF, H,0 O

A 3ol de FHA CSF Pd(PPhy),, KiCOsE ¢ THRSE A%l =0l Holal W F, 2443kt
FFARG. wkgo] FREY WEEe] 2EE d2oR H8a, (L2 FE3 22 ol 2% &

gt o3 5, {718 vE FHEe] Y WS AdasRvtEadaE o] 88t
D

Fp = o
g = of
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[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

SSESdl 10-1219492

A 4)ol A A& ZF=7A Do} EHd EAFA (triphenylphosphine)S o-t]EFZ&ZMAl(dichlorobenzene)ol] 0]
3, 24A13F FQF BRA AT, WEgo] AR A9 SHE o] E5tY EuE AAS F, v5E AHYES AH
a2wEaY I E o] 83t EEste] Wste A EE A (& 61%).

#5-4 6

Br

0 O ‘ Pdy{dbaly, P(t-Bu);, NaOt-Bu O
0 G Toluene N 8 G

oA 5)elA AE F7hA B9k B2 wuto] s d (bromobiphenyl), Pds(dba)s, P('Bu); 123 Na0BuS =4l

(toluene) Evioll =<1 5, 110 TolA 6A17H&t WA, wHgo] FREW MhgE9 258 doz 43
U (L2 FE5tal 22 Holdth. 7 MgS0,= A% =& A7staL Astolst 5, 7] 8viE 53

ar
ol AQE ARES AdAEvEaYIE o] &sto] Ysh= eHE 45 Ao Ui (& 65%).

?‘sﬁl—xg oﬂ 2: §],6]—‘3 56-/] ?5]—/\‘]

=
010
N

WD O
Pd;{dbaly, P(i-Bu)y, Nali-Bu
Q O Toluene

f

9A 5)elA @AT =7HA ESF 4,4'-t)E 2 Rulo|#d(4,4'~dibromobiphenyl), Pdy(dba);, P('Bu); 1

NaO'BuZ EF¢l &ulo] 3¢l 3 110 ColA 6XZHEeH wwkA Ak, Wg e
2 A% g8 (HCLE FZda 22 wolFglh. B9 NgS0,2 AZke] 28 AlAsm 7hetolw}

g FF] Y =S AHARvtEOYYE o] &sto] ks e 565 Aot (55E: 52%).
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[0132]

[0133]
[0134]

[0135]

[0136]
[0137]

[0138]

SESdl 10-1219492

§}/§ oﬂ 3: §}zﬂ-ﬂ 94'4 61)3

3
0‘0
Y
')

g e g @ ,@ P, Pt Buly, HaOH B g i
L ‘ N
NB CHLCI, nof i Talieni
Br ﬁi;g

LI F

1A dL 3}E 49 NBS(N-bromosuccinimide) & CH,Clpol Folar, Ah2oA 3A]17F &9t wHEA| AT,

Hk&o] FAYH FEAUER(sodium bicarbonate) &8-S @i, 3021t WA =, CHCL,E F&315 Y.

%
s dAY (& 0. %, TUA Feb fuderr]
ol

F
(diphenylamine), Pdy(dba)s, P(LBu)g 83 NaOBuE EF< o] =<l 5 110 CollA 6A17H5<F wHHAIA

o whgo] FREW WsE] £xF 4eor Y U (HCLE FF81 B2 sl ¥4 MgSo,E 4
AASL eedat F, 7] S w5et] A" BYEE AHAREINNE o8t s}

ig})g oﬂ 4: 3§}z§LIJ 1()7v4 ?iLAJ

J

w4 9
m , PHFP..RM,.
. mBull, B{OCH;} g qu HE IFF
I1I- Hzid
Br {HO B
=M F 20 G
A 30| Al F=7A] FE F4= THFO] solx, HSEo -2 8 TR W33, n-Buli (2.5 M in hexane) & A
3 AHrista o &, ‘1%%% 0 TolA 1AZHEeE wHkAIF T, o]F RESEO 255 78 TR Y31
} ] H

—|—‘

trimethyl borate® %7 4 T, Aol A 12A13FE o MHkA AT, Hh-S-o] F AR 2N-HCI —’F%Ou% %i_L
30&7F WHkAIZl 3 ether ZAt. 4 MgSO,E 9HSE W E8 AlAG . 7Y o3 &, Fr]enE
o 3=

sl 4HE AHBL AYAZEIANE ol §3tel B3

i

O
.r
Rl

==
B
I
w2
i
—
-
o

o2 =717 Fe} tlwdolwl (diphenylamine), Pdy(dba)s, P(Bu)s 18] NaOBuZ =24l &

Toll A 6A12beQ WA Z T, Wkgo] TR WgEe] 258 Fo® A vy (L2 FE8ha 22 &
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[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

ol F NgSO,.= a7 28 AlASAL Astelat ¥, #7] &vilE skl Add Adee dHAmv
EOd9E ol&ste] st shgHE 1075 AoluidHt (5781 38%).

7] A o] Az ot

FYe B U YT 4, 56, 04, 107 22 WFFO) WY BAE BAR ARl BRH Piel we
R BY2AE ARG, WA, frel AR FHR 110F(FF) Aol T4 F FAFoRA Tz
2Aolobd(ola CuPe o8 e AFEHetel 10 m FAZ FAshelt
ofod, of B gl AFFE FTEEA 4,4-1 2 [N-(1-bLE) N dobul = ulA D (o] a-NPDE oF71EH) &
30 me] FAZ AFFHetel T AEES GAAAT. E FEES GAR T, o B FEF AT SFE 4,
56, 94 - 107 A7HS 1% BAE ARA 5] wAES Al

A A% B Ir F% FA) EAEZA Ea@-Adse)oldF (013 [ rlppy)sE 18)S A7
stgieh., olul wFF Fo YolAel [ r(ppy),dl FEE 55 L E AAFOE (1,102 d)-4- &
Zo) )l 2 (2- W E-8-F A Lol o £)LF0]E (ola) BAlaZ oP]$H& 10 m o TR AFFReL, olo]A
AAFYFoR Eea@-AEd®H)LTE (3 AR FIHS 40 mo) FAZ JUaan. o F, 32

sk ] F49 LiFE 0.2 mel TR 353, olojA AlS 150 me FAR FH3e] of AULIFE &5
om AggenA F71AA WHLAE Azt

H E/_}Ji‘ﬂdl
HaE flal], & 2o spghE dialedl shehy 72 FAlE= sheh=(o]st (BP= 9fr]sh s 24 S2E E4d=
Agste] AR elsh BAY TR F7IAALR2AE AL,

I* 1

Elsiaeas At AREE = gy A=

TAE A2 (V) ( mA/en’ ) ( cd/m’ ) ( cd/A) (x,v)
A 1 | 83HE 4 5.8 0.31 107 48.3 (0.30, 0.60)
AAd 2 | 35HE 56 5.9 0.33 105 45.2 (0.32, 0.61)
AAe 3 | 3ghE o4 5.8 0.31 107 48.3 (0.30, 0.60)
Al 4| 3gHE 107 5.8 0.31 107 48.3 (0.30, 0.60)
Hlale] 1 CBP 6.1 0.31 101 32.6 (0.33, 0.61)

E 19 AREiE @& 5 g%l ¥ owyel $/AALRLAE ARE o §F /I AAWFAAE WY LE
Mol ALgE CBPol ) UEE ST Bw opvel Mewst @A MY wA BYo) dojHmz ]

ALY 2R A% BAE BAR ASH] WREE U
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