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(34 1] IF1-19] ¥4

Br:
oY .
Br

111

QN@Br

TR SRR W Ve vel
gty S o

301(IF1-1)

e 11190 2,5-yH 2R xFd#(2,5-dibromoxylene) 2.0 g(7.60 mmol)S THF 50méel]l =<1 & A7) 2,5-tjH
z2rzaddlo] gajE THF &9 50 meol 1.5 B tert-HEHES -80 CTolA H73 3 A4 th7] b, -40
CollAd 12 AIZE &gt wkAZin, agto] ke F A7) whg EFES -80 T2 FA8tdA, 2-olaT 2T A-
4,45 5-HEgtd€-1, 3, 2-t)] AL 2 & (2-isopropoxy—-4,4,5,5 - tetra methyl-1,3,2-dioxaborolane) 4.3
2(23.1 mmol)S #H7}sle] 3E 1119 B 2Y o~ Z(boronic ester) 33E 2.31 g(6.42 mmol)S A2
T AdE FFE 1119 B2Y Jd2HE $gFE 2.3 g& THF 50 meoll =91 § 1-HZH-4-ofo] 2 ZwlAl(1-
bromo—4-iodobenzene) 3.80 g(13.4 mmol)¥} Pd(PPhs), 1.5 g(1.29 mmol) Z#al 2M gabZ&4go 20 mE #
7Veta 10 A1z 59t BFAATE. o] o) FAE AHoZRE FHIE 1128 2.14 g(5.14 mmol) .2 AT},

2.14 g9 3FFE 1122 I 20 me o] Hel &
o

of FlZEAMNS WE F {fUFoR FETY
g7 ok gl 258 ek dWdE S Bz Ao Fojx AAE uAE FEIHY FFFILE 1138 1.70
2(3.86 mmol) 0.2 AATH

1.70 g9 3t&= 113 tolddAZeF 30 meoll Wi, sl=akxlslE 0.58 g(11.6 mmol) 3} FAFsZE 0.5
A7 5 48 AIZE BF SFAIFTH BRI B F AR7A WAATIAL d"oAEHo|ER FESe]
indinofluorene 3}FES ZAXAZ thg THF 30 meoll F<A F, Aaxdl7] 3F, -78 TolA wHololet
(methyl iodide) 2.20 g(15.5 mmol)E ¥ 1.8 M n-5F-E 2 F (n-butyllithioum) THF € 15 mE HH3| A7}
sto] 1 AIZF S9F WREAIZT. kel 2 & et A] & s

& AAH3] Ttk wEE FTEAIZY. Whgo] TEHE F W EFES FUITOR FE3M A3

3t E 1142 1.17 g(2.50 mmol) 2.2 AT},

(o3

1.17 g9 33E 1142 THF 30 mo] = ok 1.5 B9 tert-FEIUFS H7S T, 2-0]|ATRZFA-
4,4,5,5-HE&HE-1,3,2-t] A H 2 & (2-1isopropoxy —4,4,5,5-tetramethyl-1,3,2-dioxaborolane) 1.4 g(7.53
mmol)S o] &3&te] 3HE 1149 BEY o AH Z(boronic ester) 3% 1.33 g(2.37 mmol)S ATk, Loz
31 E 1149 HEY o2 = 3gE 1.33 ¢= THF £ 30 meoll <91 F 3% 201 1.56 g(4.81 mmol)}
Pd(PPhy), 0.56 g(0.48 mmol) 2 2M ©AMZg4E 10 ME H713 3 12 AI7F 59t SFARG. ojn IA=
EolMHER FEate] AAAT F dxste] xAl =<l shEE 301(IF1-1) 1.50 g(1.88

AAES
mmol, AAFE 24.7 9)& FE35H9 ).

I NMR(200MHz, CDCls): & 1.65(s, 12H), 6.45-6.55(m, 12H), 6.6-6.65(m, 4H), 7.0-7.05(m, 8H), 7.2-

7.25(d, 4H), 7.65(d, 2H), 7.73(d, 2H), 7.80(s, 2H), 8.0-8.1(d, 2H)

MS/FAB: 796(found), 797.06(calculated)
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[ e 2] IF1-2¢] 34

302(IF1-2)

1.0 g(2.14 mmol)9] 3}3HE 114= A}ﬁéﬁ 3I3HE 201 tiale] 3HEHE 202 1.61 g(4.30 mmol)E ©]&3lE= A
S AYstae T 17 59 Hor T4 FAES 33E 302(1F1-2) 1.16 g(1.30 mmol, AAFE 19.0

1H NMR(200MHz, CDCly): & 1.65(s, 12H), 6.45-6.5(m, 8H), 6.6-6.65(m, 4H), 6.75-6.8(m, 4H), 7.0-7.05(m,
8H), 7.45-7.55(m, 6H), 7.65(d, 2H), 7.75-7.85(m, 6H), 8.0-8.05(d, 2H)
MS/FAB: 896(found), 897.19(calculated)

(344 3] IF1-39] &4

303(IF1-3)

1.0 g(2.14 mmol)9] 3}gHE 1145 Abgsbar, 318HE 201 thalel] 33E 203 1.72 g(4.30 mmol)E o]&3l:= A
S A9stas FAdd 139 s oz A4 35HEQl 33E 303(IF1-3) 1.12 g(1.18 mmol, HAAFE 17.2
%S TSI

I NMR(200MHz, CDCl;): & 1.65(s, 12H), 6.45-6.55(m, 12H), 6.6-6.65(m, 4H), 7.0-7.05(m, 8H), 7.2-
7.25(d, 4H), 7.55-7.57(d, 8H), 7.65(d, 2H), 7.75(s, 2H), 7.8(s, 2H), 8.0-8.05(d, 2H)

MS/FAB: 948(found), 949.26(calculated)
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Q D
N =
204

2) QA&%
)\oB‘o

Y Ta et s tarar ©

304(IF1-4)

1.0 g(2.14 mmol)9) 3}3E 1145 Ar83t3, 3EE 201 tiAle] 33E 204 1.90 g(4.32 mmol)S ©]L3= A
S AQetane T 13 FU3 o w FA 3gE<l 3HeE 304(IF1-4) 0.95 g(0.92 mmol, AAFE 13.4
)& =St

' NMR(200MHz. CDCls): & 1.63-1.65(d, 24H), 6.45-6.50(d. 8H), 6.55-6.65(m, 6H). 6.75(s. 2H), 7.0-
7.05(m, 8H), 7.58-7.65(m, 6H), 7.73-7.85(m, 6H), 8.0-8.05(d, 2H)

MS/FAB: 1028(found), 1029.39(calculated)

(34 5] 1F2-19) 4

Do I
Br O O
111 115

Br (EtO),P O
— s
0 s
Br O P(OED),
118 119

305(IF2-1)

2, 5-YBEEZHALA(2,5-dibromoxylene) 2.0 g(7.60 mmol)& THF 50meel Q1 $ 47| 2,5-tJHZ R AU 0]

4-3l%¥ THF €< 50 méol phenyl boronic acid 1.95 g(16.0 mmol)®} Pd(PPhs); 1.95 g(1.68 mmol), 2M ©HAHZ

w89 25 nlE AU F, 10 Al Eo SRARAY. o] w J4H HHemRE Sekw 11565 1.86 g(7.2

mmol) o2 AR},

.86 g9] sheh= 1155 e 20 me o =<l F 20 HIPEFE FE& 15 mE H7hete] ool 2Rt
o A= TolAd 12 AIZE st 7hdsidvk. 7] 4t
= F&E3l9 3gE 1165 1.64 g(5.82
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mmol) 2.2 AT},

1.64 g91 39S 1162 YelddZeE 30 moll ¥ar, d=gk43% 0.85 g(17.0 mmol) 3} =43} 24-F 0.8
A7Me & 48 AIZF S FRAAGY. SFIF B —?F LA BZA7) I Aol HO|ER FEEte] o
indinof luorene 3}&ES AZXAIZ] S THF 30 méol] =< Z, FAr] 3, -78 ColA HHdolo]or}
(methyl iodide) 1.65 g(11.6 mmol)E 23 1.8 M n-Y€&lE (n-butyllithium) THF &< 12 mE HH3) H7}
3te] 1 AIZE B¢ wRkAIZAT. algke] vk & ALk SEE &7 24 AIRF 59 thA] wEkAIZl &
& AR ste] wkg S FRAZAT. whge]l FRE F g EPES fUI5oR FESY 93

3eE 1175 1.25 g(4.03 mmol) o2 A}

1.25 g(4.03 mmol) 9] 3t&= 11738 L ELH3|= 1.8 g5 35 % HBr in acetic acid 15 méoll H7}ate] 60
Col A 24 A|7F Eob /M3 & ukSEaE o = %77}1] 28], F%, UFAA SHEHE 118 1.34 g(2.70
mol)E AR, 1.34 go IFE 118& Wk 7)o Y& F 0 TolA EodIziulolE
(triethylphosphite) 2.0 g(12.0 mmol)Z A7}staL, 150 CollA 4 A7+ ¢+ 7tgstqict. wkso] gdud 5,
Ao 2gd ol (vacuum distillation) 02 Fo EgEdIEAolEE A Asta oHolAHo|ER FE3}]
3EE 1195 1.4 g(2.30 mmol) o2 AT},

(3 F}O
Pn

1.4 g9 3}g=E 1199F 1.30 g(4.76 mmol) 9] 3}E 2055 THF 30meol] =<1 &, 0 ColA 1.6 M ¥EMF tert—-4-
EAbo]=(potassium tert-butoxide) THF €< 5 miE A7) &8 H71sk & 225 MA 3] 22714 A<
AA BESS B8N &, T BS Fo nAE A7 ‘3”5 IAE Gk, THF-deke=2 A2
A3l A 3FgEQ ﬂ%‘ 305(1F2-1) 1.23 g(1.45 mmol, AAFE 19.1 %S F53FTt.

lH NMR(200MHz, CDCls): & 1.65(s, 12H), 6.45-6.5(m, 12H), 6.6-6.65(m, 4H), 6.95-7.05(m, 12H), 7.15-
7.2(d, 4H), 7.57-7.6(d, 2H), 7.7-7.75(d, 4H), 7.9-8.0(d, 2H)

MS/FAB: 848(found), 849.14(calculated)

(34 6] IF2-29] ¥4

g W,
l 306(1F2-2)

1.0 g(1.64 mmol)9) 3}3HE 1198 A1g3tx, 3FE 205 Uil 33E 206 1.28 g(3.43 mmol)S o] 83= A
S AYstas Ao 59 TdI wHor FA| 3E< F3E 306(1F2-2) 0.95 g(0.91 mmol, HAFE 16.8
%S TSI

I NMR(200MHz, CDCl3): & 1.65(s, 12H), 6.45-6.50(d, 4H), 6.75-6.8(m, 8H), 7.0(d, 4H), 7.15-7.3(m,
12H), 7.4-7.6(m, 14H), 7.7-7.75(d, 4H), 7.9-8.0(d, 2H)

MS/FAB: 1048(found), 1049.38(calculated)
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(3o 7] 1F2-39) 4

N

(EtO),P
° O.Q
SN
O P(OEY),

119

1.0 g(1.64 mmol)®] 3}3HE 1195 Algstar, 3E 205 thale] 3432 207 1.10 g(3.41 mmol)E o] &8+ A
S AYstas Ao 59 TdI whHow FA| 3E< F3E 307(1F2-3) 0.92 g(1.08 mmol, HAGFE 20.0

=

%)< 533,

1H NMR(200MHz, CDCls): & 1.65(s, 12H), 6.45-6.5(d, 8H), 6.6-6.65(m, 2H), 6.75-6.8(m, 4H), 6.95-7.25(m,
16H), 7.4-7.6(m, 8H), 7.7-7.75(d, 4H), 7.9-8.0(d, 2H)

MS/FAB: 948(found), 949.26(calculated)

(3o 8] IF2-4¢] 34

N
(EtO)P O .
° ‘l'k'!l} <!l$ip’ 208

308(IF2-4)

5 Ao s3E 208 1.28 g(3.43 mmol)S o] &3sl=
S AQstaE Ao 59 FUE WHoR A FFgEQ 3ggE 308(IF2-4) 0.71 g(0.68 mmol, 12.6 9=

pigy

I NMR(200MHz, CDCls): & 1.65(s, 12H), 6.45-6.5(d, 4H), 6.6-6.65(m, 2H), 6.75-6.8(m, 8H), 6.95-7.1(m,
10H), 7.2-7.25(m, 2H), 7.35-7.6(m, 14H), 7.7-7.75(d, 6H), 7.9-8.0(d, 2H)

MS/FAB: 1048(found), 1049.38(calculated)
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(34 9] DF1-19) 4

308(DF1-1)

ZF 2@ (2-bromo-9,9-dimethylfluorene) 2.0 g(7.33 mmol)<S THF 50méol]
=52 %ﬂﬂ L3l THE &< 50 meol 1.5 BZF9 tert-FEHHFS -80 TellA
A 7] 3, 40 °C°ﬂ A 12 A7 &9 MNEAI T,

_t_,‘f_
agke] GRE F AV vg ERES 80 T2 FX8AA, 2-0|AX 2 ¥ A4 4,5 5-HEZWE-1,3,2-1] %A}
B2 (2-isopropoxy—4,4,5,5-tetramethyl-1,3,2 -dioxaborolane) 4.3 g(23.1 mmol)S 7}t 3E 1209
B2Y o]2~E Z(boronic ester) 3% 2.16 g(6.75 mmol)S AAAZ Z AAHH FIE 1209 HEY o 2~¥)
2 33E 2.16 g& THF 50 méo] =9 3 2-Bax-9 o-tudZFod 1.92 g(7.03 mmol), Pd(PPhy)s 0.97
g(o 84mmol), 2 M BHAFZEFTEA 156 mE H7Fskal 10 Al &<t SFAIATE. o] wf F4H HAHoe=HE 3
E 1215 2.26 g(5.85 mmol) &2 AT},
2.26 g9 = 1 1?% gtz ELdd = 2
b &<k 7k & 1 2]
Qar, 2.64 go §}§5 S0 TolA EEEJOHEQEEZ:E}O]Ei(triethylphosphite) 3.42
g(20.6 mmol)E A7}slal, 150 TColA 4 A3+ &9t 713t wkgo] ghgd = -Fr2gdg el (vacuum
distillation) 2.2 F& EgoEYILATo|ES A A JdEHolAHoER &3l 33E 123 2.13 2(3.10

mmol)oi \:/\A

0Q
o
w
(S}
=
e}
oo
=
=
o
o
@
-
(@]
oo
(@]
(=N
[\
S
g
2
k)
N
-
O
-
2
(e}
S
(@]
=2
X
N}
=~
>

2.13 g2 3}g&E 1237} 1.86 g(6.81 mmol)e] 3}3HE 2055 THF 40méol] =<1 & 0 ColA 1.6 M XE}F tert-
F-EALo] = (potassium tert-butoxide) THF £ 10 mE 7] E3-8Nof 5 2u = MAM3 Ae7A A
SAIA W SEAZ T, A & Fo uAE AT AAE LAE AFSHT. THF-HEEE A
AARste] XA 3gEQ 3FE 309(DF1-1) 1.54 g(1.67 mmol, AAF& 22.8 %9)= 5313 T).

oo

N

L
oo

'y NMR(200MHz, CDCls): & 1.65(s, 12H), 6.45-6.5(m, 12H), 6.6-6.65(m, 4H), 6.95-7.05(m, 12H), 7.15-
7.2(d, 4H), 7.5-7.65(m, 4H), 7.7-7.8(m, 4H), 7.85-7.9(d, 4H)

MS/FAB: 924(found), 925.24(calculated)
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<151>

<152>

<153>

<154>

<155>

<156>

<157>
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[ e 10] DF1-29] 34

(E10);P

. W
310(DF1-2)

1 g(1.46 mmol)9) 3}FE 1238 AFE3ta, 3% 205 thalol 3% 207 1.03 g(3.19 mmol)S o] &3t AL
ALstas T 99 U WHoE ¥A IFIFESQ FFE 310(DF1-2) 0.88 g(0.86 mmol, HAFH 24.9
%5 533,

1H NMR(200MHz, CDCls): & 1.65(s, 12H), 6.45-6.5(m, 8H), 6.6-6.65(m, 2H), 6.75-6.8(m, 4H), 6.95-7.25(m,
16H), 7.35-7.6(m, 10H), 7.7-7.8(d, 4H), 7.8-7.9(d, 4H)
MS/FAB: 1024(found), 1025.36(calculated)

[34 4 111 DF1-3¢9] A

(Et0),P

311(DF1-3)

1 g(1.46 mmol)®] 3}3t , 5 tiAle] 33E 209 1.03 g(3.19 mmol)S o] &= AS
ALstas T 99 U WHoeE wA FIFESQ FFE 311(DF1-3) 0.56 g(0.55 mmol, HAFH& 15.9
»E TSI

EW
it
" o1
o =
[\
w
o
>
>
o
o
o
k]
tot,
oot
il
Do
()

H NMR(200MHz, CDCl3): & 1.65(s, 12H), 6.45-6.5(m, 8H), 6.6-6.65(m, 4H), 6.75-6.8(m, 4H), 6.95-7.05(m,
12H), 7.35-7.6(m, 10H), 7.7-7.8(t, 6H), 7.8-7.9(d, 4H)

MS/FAB: 1024(found), 1025.36(calculated)
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<159>
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<161>

<162>

<163>

<164>

<165>

<166>
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[l 12] TF3-19] 4

O

312(IF3-1)

2.0 g(4.27 mmol)9] 3}gE 1145 =<2 THF €< 50 mlol]l phenyl boronic acid 1.10 g(9.02 mmol)<e} Pd(PPhs),
1.04 g(0.90 mmol), 2M EXFZg4&d 15 mE H7FE 3, 10 Al B¢t S5 A7, o] v dAHE Ahdo=n
B 3}gHE 1242 1.80 g(3.90 mmol) &2 AU},

1.80 g9 3= 1249 FHEELYS|= 1.7 ¢S 35 % HBr in acetic acid 20 meoll 73t 60 CeollA 24 A
St TS $ W ERES] REE AR/A As|a, &, AxAA 9L H2 R (bromomethyl) %
Ag S &7 ¥ 0 J ¥ 3}o]E(triethylphosphite) 2.57 g(15.5 mmol)Z % 7}&baL,
150 ColA 4 A7+ = ?}ﬂ%ﬂ 28 3 AFyzdy o] (vacuum distillation) o2 W2 Eg
dEEATo|ES A AdtL 01]‘5]0}/‘113101 2 F2E8to] 3gE 1255 1.66 g(2.18 mmol)o.E AT},

1.66 g2 3}3E 1259F 1.48 g(4.58 mmol)9] 3}3HE 2072 THF 50mlol] =<1 &, 0 ColA 1.6 M EEF tert-
B-EAFO| = (potassium tert-butoxide) THF &< 8 mE 7] E-&do Hrlst & 225 MA3] 2714 A
FAA S FBA F, FAFo B85 Ho uAE AGA ]ﬂ AdE 1AE I35, degeE A4d
ste] FA| 33ES 3+8E 312(IF3-1) 1.65 g(1.65 mmol, HAFE 38.6 9)S 53T},

1H NMR(200MHz, CDCls): & 1.65(s, 12H), 6.45-6.5(m, 8H), 6.6-6.65(m, 2H), 6.75-6.8(m, 4H), 6.95-7.3(m,
16H), 7.4-7.6(m, 14H), 7.65(d, 2H), 7.75(s, 2H), 7.8(s, 2H), 7.95-8.05(d, 2H)

MS/FAB: 1100(found), 1101.46(calculated)

[}l 13] 1F3-29] 94

(EtO)zP O O‘O.O O P(OEt)z @

@ 313(IF3-2)
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<174>

<175>

<176>
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1 g(1.31 mmol)9] 3FE 1258 AFRSba, 3% 207 thalel 33FE 209 0.90 g(2.79 mmol)E o] &= A
ALetas g 129 T WHo =z Al sHgE<l 33E 313(1F3-2) 0.86 g(0.78 mmol, HAFE 30.4

w o

1H NMR(200MHz, CDCls): & 1.65(s, 12H), 6.45-6.5(m, 8H), 6.6-6.65(m, 4H), 6.75-6.8(m, 4H), 6.95-7.05(m,
121), 7.4-7.55(m, 14H), 7.65(d, 2H), 7.7-7.75(d, 4H), 7.8(s, 2H), 7.95-8.05(d, 2H)
MS/FAB: 1100(found), 1101.46(calculated)

[§7d el 14] DF2-1¢] 974

0 e
B'Br Br

S0 .,

-y,
O. P(OEY), 208
(o]

9
O

314(DF2-1)

3eE 12691 2,7-tBE2R-9 9-t|HE=F 9 A (2,7-dibromo-9,9-dimethyl fluorene) 2.0 g(5.68 mmol)ZE =<l
THE & 50 meoll 1.5 B9 tert-FEIFS -80 Tollal HA7e = A 7] s, -40 ColA 12 A+ 5
EATI A e =

gho] gknE § 7] wkg EFES -80 CTE FASHAA, 2-0|AXZRIA-4 4,5 5-HEGHE-1,3,2-T] $A}
B 2 (2-isopropoxy—4,4,5,5-tetramethyl-1,3,2 -dioxaborolane) 0.95 g(5.11 mmol)& F 7}l 3}gHE 1269]
BH2Y o] 2~H Z(boronic ester) 3}E 1.86 g(4.66 mmol)S A7 & AAHFE 3&E 1269 HEY o ~H)
Z 33HE 1.86 g= THF 50 meol] &< F 2,7-tyB 2w -9 o-tiwedZFod 1.56 g(4.43 mmol), Pd(PPhs), 0.67
g(0.58 mmol), 2 M ¥AFZ8<) 10 mE FH7kskal 10 AIRE St SFAIZT. o] o YA | JHo=qy 3t
e 1278 2.12 g(3.90 mmol) 0.2 AT},

El

2.12 g(4.27 mmol)9 3E 1275 =<9 THF &9 50 mlol]l phenyl boronic acid 1.00 g(8.20 mmol)<2}

Pd(PPhy), 1.18 g(1.02 mmol), 2M €249 20 mE H7F3F ¥, 10 AlZF B¢t 3FA| A, o w I8
Aoz RE 3 1288 1.87 2(3.48 mmol) 0.2 AT},

1.87 g9] 3}gE 1283 HEELHS|E 1.8 g2 35 % HBr in acetic acid 15 méoll H7}3Fe] 60 CTollA] 24 A

= Ae7tA] A%)aL, 3%, AFAA 9& B2 (bromomethyl) F%E

g ~5}o] E(triethylphosphite) 2.30 g(13.9 mmol)E A 7}3}aL,

150 CollA 4 A7+ &<t 71435}, vkgo] dxw & AFy2gd ol (vacuum distillation) o2 H& Eg]

o

e E ATl EE A ASIAL o EHolHHOER ZZ31e] 3138 129 1.32 g(1.57 mmol) S A},

Iy
3letE 2052 THF 30mloll 351 3 0 ColA 1.6 M EEFF tert-

BB MEE F OMGEFERS 2EE
A g 87ld) Y& ¥, 0 AN 2]

1.32 g9 33E 1299 0.90 g(3.30 mmol)e

Lo
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RE o] = (potassium tert-butoxide) THF € 6 mE A7) &
FSAA S AB8A &, FAFo B85 Fo uAE AAY
3lo] FA 3}EE<l 3E 314(DF2-1) 1.28 g(1.19 mmol, AAFE 21.

golo] A7k F =B ANE FeA 4
o

<3t
I AAE IAE
1

I NMR(200MHz, CDCl3): & 1.65(s, 12H), 6.45-6.5(m, 12H), 6.6-6.65(m, 4H), 6.95-7.05(m, 12H), 7.15-
7.2(m, 4H), 7.45-7.5(d, 8H), 7.55-7.6(m, 4H), 7.75-7.8(d, 4H), 7.85-7.9(d, 4H)

(3o 15] DF2-29] 34

Q\l CHO
5O yem, O
o

2
O

1.0 g(1.19 mmol)9] 3}gE 1295 AM&3star, 3HgE 205 thilo] 3shE 209 0.93 g(2.88 mmol)S o] &3t A
S AQstne P 149 FU WHow qA sEHEQ SgE 315(DF2-2) 0.86 ¢(0.73 mmol, MAFE
17.0 )5 53ttt

'H NMR(200MHz, CDCls): & 1.65(s, 12H), 6.45-6.5(m, 8H), 6.6-6.8(m, 8H), 6.95-7.05(m, 12H), 7.35-7.6(m.
18H), 7.7-7.8(t, 6H), 7.85-7.9(d, 4H)

MS/FAB: 1176(found), 1177.56(calculated)

[HA]of] 1] & 2o 2 33ES o]83 OLED AXfe] Az

D 222 A Zstg ).

OLE
A, OLED® U223 E dojx EdAd= 170 W(15 Q/[)S, EIFERYU, ol A8, des, SFHS:
B £AH o2 ALEEte] 229 AlFHE A & ojaxadhge] Yo B#gt & AT

deos, AF FH U A ool 110 /we AAstm, AF FH g Ul Aol s
4

= a ?}—9‘

, N-(2-naphthyl)-phenylamino) triphenylamine (2-TNATA)S ¥z, AW e AFE=7} 10-6

torre g3 wj7bx] wj7|AIZl 3 Ao AFE QI7Fste] 2-TNATAE S Al A ITO 713 del 60 nm FAL] A
o)

ojojA, g =2 #H] Yo t}E Aloj 3}7]4+% N,N'-bis( a-naphthyl)-N,N'-diphenyl-4,4'-diamine (NPB)=-

o
9a, Ao AFE A7bstel NPBE FWAA BEFUF 9ol 20 m T AFAEFE SARA.
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NPB
AEFYS, ABAYSS GHAA ¥, 2 ol BRFS e 2ol SR, AF FF P vl B
Ao wh3 A7 2 3l7] F29 dinaphthylanthracene(DNA)-S ¥al, &= U2 Ao & whgd w2 315-E(d
S 2ol B ARE A7 ¥e F EF £28 10001 2 a9 4] 4F A2 9ol 30 m 719
35S SAEAT.
DNA
IF2-1

olefn drardEgo 2 317 729 tris(8-hydroxyquinoline)= aluninun(IID(Al)E 20 mm A= S=
o, 47\}—1‘ o7 7] +%9 33E  lithium quinolate (Lig)E 1 WA 2 nm FAE Z&3 & & =

F =z A= 0]% o] Al &=& 150 nme] FAR Z=2Fsto] OLEDE A zFsl < tt.

OLED 2:7ko] ALSE 7F ARES, 217 107 torr SlA A 58 AAsto] OLED WA= A&

= A7l AE =2 Aule] 2% o= A
W A5 dinaphthyl nthracene(DNAJ o o o] g HA wy gmel 3] T2 perylened 7t
A = 3

7 de ¥ 23 $EE 100:1 2 8] 7] AT AgE 9o
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<198>
<199>

<200>

<201>

<202>

<203>

<204>

<205>

<206>

o] A A A4
S 150 nme]

] A% OLED AAto) W

Al 12k wate] 1o Alzg L w

3 o AxAGFT Y AAFAF
Az Z2ate] OLEDE A 2atith.

=
,4}\6]

of WE f7] W SGE Ul WY 33

S 27} 500 cd/m 2,000 cd/m* oA SAHsF] o] % 101] UrE}lHOiD}
= Qo o] AguE FmalAe B Syl vg 3
= = dolHE 712 319

W) g | @A) & | EL peak W EH (cd/A) REE

1 2 (nm) |@500cd/m’|@2,000cd/m’| X | Y

DNA | IF1-1 | 451 3.67 2.89  10.155]0.137
DNA | IF1-2 | 435 2.90 2.04  10.151]0.092
DNA | IF1-3 | 435 3.01 232 10.151]0.094
DNA | IF1—4 | 438 2.95 2.20  10.151]0.093
DNA | IF2—-1 | 465 11.27 12.81  |0.154/0.195
DNA | IF2-2 | 465 11.71 12.37  0.166/0.202
DNA | IF2-3 | 465 10.33 12.87  10.169/0.208
DNA | IF2—4 | 461 8.02 10.90  0.158/0.192
DNA | DF1—1 | 456 7.70 8.35  10.149]0.146
DNA | DF1—-2 | 456 7.07 8.41  [0.158/0.155
DNA | DF1—-3 | 455 6.73 7.81  10.147/0.128
DNA | IF3—1 | 453 6.61 6.76  |0.155]0.132
DNA | IF3-2 | 452 5.60 5.80  |0.150]0.126
DNA | DF2—1 | 450 5.11 5.09  10.168]0.104
DNA | DF2—2 | 448 4.50 162 |0.157/0.103
DNA | perylene |456,484 |  4.45 3.62  |0.160/0.200

ExS

o
Heme Folel W N ¢
Al MAREN o] Fae

SEE46 10-0828173

29 F45Hs OLED &7
=3 G4 0 A8
= wkd sty 98k 2,000
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Efficiency {cdif)
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