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3Hghe 203 13.0 g(39.0 mmol)& Aa7]Fatel M Z1%e] AAIF HES| E25FE 200 nlofl HATE -78TE
W¥zt, of7le] p-5-"eE(1.60 in Hexane) 29.3 mL(46.8 mmol)S H 3] A7kek & 1A12F Feb wnbegivh, 1
2l Edtolwd B go]E(trimethyl borate) 8.7 mL(78.0 mmol)S A7} FAct. a8jx =

2
25CoNA] sFF%<¢t wwksk ok 1M HCl 780 200 LS 7}8] F12 A2oA] 5A) 7 wuksk & dks-

oldobAlElo] = 300 mL= F%&, e Axste] wEd A=ekel= 20 nLep H4F 200 mLE AEA
204 9.6 g(32.1 mmol, 82.3%) VAT}.

shtE 2069 A=

1,4-"B 25 dlAdl 7.6 g(32.1 mmol), 3}5HE 204 9.6 g(32.1 mmol), H 5(0) EgudE~y
(Pd(PPhs),) 3.7 g(3.2 mmol)& EF4 300 mLe} o k& 150 mLoll /¢ o}, 20 B EFESFE 145 nbS ¥
I 120ColA 5A17F B¢t 37 wukego, 2d e 22 25CE Y1 I/ 150 nbE 7te 9es £8
sa, odolAElo]E 200 nLE 3, 7+t Axsle] HEDS =25 20 nlet WErS 300 nLE 24, =37

(m
)
N
[>
i)
K

al

3I3HE 206 10.7 g(26.1 mmol, 81.3%)& AT},

33HE 2079 AZE

312 206 10.7 ¢(26.1 mmol) S A&V F3loA 7)2to] AAE HEGS|ZZFES 200 nLol| Sttt -78C=
Wzt of7)o] p-Fee]E(1.6) in Hexane) 19.6 mL(31.3 mmol)E 3] Z7Fs & 1A7F B¢ wwksioict. 1
Y Egfolwd B olE(trimethyl borate) 3.50 mL(31.3 mmol)S 7}l FUct. 181 2525 HAH3] &
2 25T A sFF%¢r wwkek ok IM HCL 89 200 nLE 7}al i1 A2oA 5A17F ks & eS8
staL el FolAlHlolE 300 mL2 F&, h dxste] HEd ARetel= 20 mLek 4t 200 nL2 AAH, HH3}
FHE 207 8.04 g(21.5 mmol, 82.4%)& AT}.

3I3HE 2089 A%

2-F 2 2-9,10-<tE & =(2-Chloro-9, 10-anthraquinone) 3.7 g(18.0 mmol), 3}3E 207 8.0 g(21.5 mmol),
HE#7|~ Zd50) EfdAdZ A~ (Pd(PPhy)y) 2.5 g(2.2 mmol), LEFHAE 336(aliquat336) 1.4 mL(3.0
mmo E2ql 300 mLol < TS oM EHAESLN 150 nLS H7lsta 3A17F B9k 35 wuksigith. a1dth

& =01
S 2R E 25CR Wil /4 100 nLE 718 93-S F85351aL dEolAHolE 200 mLE F&, 729t Axsl

WekE 200 mL, HEZS| =25 50 nL2 AZ2A, 543%= 208 6.5 g(12.1 mmol, 67.2%)S AU},

st 2109 A=

35 2099 2-H 2 Ry el (2-Bromonaphthalene) 6.3 g(30.3 mmol)ol] HIEZS| =25 250 mLE Yal 25
TollA 108 wHksle] d3] Jola -72T2 25 YF 3, p-592lH(2.5/ in Hexane) 14.5 mL(36.3
mol)E HH3] Arlalgdet. 1 A7 H, 33E 208 6.5 g(12.1 mmol)S 718 3, A3 B5CE LS &7
26717 wREsEGITE. X3tE dRFIERde|= FEAS Ul 1Az Rk § A ofFst & {U)5S

WAlA 22 5E 210 7.8 2(9.9 mmol, 81.7%)% AUTt.

st 1019 A=

_26_



<168>

<169>

<170>

<171>

<172>

<173>

<174>

SEE36 10-0910134
33HE 210 7.8 (9.9 mmol), XEFEFO}O]lQTO|=(KI) 6.6 g(39.6 mmol), X2FIAFHO)ER:-o|=FolE
(NalsPO, - H:0) 6.3 g(59.3 mmol)& oFMEAF 150 mLo] o]l 37F wukslglul. 21417 & 25CE Y¥7hs &
ES 200 MY AoFE the ARE nAE AFedn. 42 TAE A2 dwEE 300 mL, cEoAH O E
100 mL, EHIEZS=E2F 50 mLE o] Fo] A3k ofolny ME W ZAH3EEE 101 5.3 g(7.0 mmol, 71.2
%S A},

'H NMR(CDCls, 300 MHz) & = 7.23(m, 3H), 7.32-7.35(m, 12H), 7.48-7.54(m, 5H), 7.67-7.73(m, 13H), 7.89-
7.93 (m, 5H).

MS/FAB : 759.2(found) 758.2(calculated for Ceolss)
[HZd 2 - 36]

A7) Azd 19 WS olgstd sy & 19 f7] B SES AR, x 20 Axd IFEEL 1
NMR 2 MS/FABES ‘eIt

[% 1]
(),
Ars mgi]n
9e®
ICIE SR e
2 e | (O -0 O )
3 | 103 ) ) \ ‘
DR
5 105 @ @ ‘ )
6 | 106 ) )
ol O | 00 | CO
8 | 108 ) \
9 | 109 ) - Q.O \
10 | 110 @ \
2| e | ) ) \
13 | 113 ) \




10-0910134

SQre J
331608155 0" 8 8L 3
a5 Nslegre O
330895 o s 818583
2000069 @ 90|06 P8R
Bgoooo o o FERowL ¢

<175>
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<176>

<177>

<178>

w | w | O O3y TO | O
o | O Oy D | TCO
F
F
2 | 1% | () 2 100 100
% 2]
ses '"H NMR (CDCls, 300 MHz) MS/FAS
s ° ‘ found | calculated
5 = 7.23(m, 3H), 7.32-7.35(m, 12H), 7.48-7.54(m,
101 759.2 758.2
5H), 7.67-7.73(m, 13H), 7.89-7.93 (m, 5H).
& = 7.23(m, 2H), 7.32-7.35(m, 8H), 7.48-7.54(m, 6H),
102 659.2 658.2
7.67-7.73(m, 13H), 7.89-7.93 (m, 5H)
5 = 1.67 (s, 12H), 7.23(m, 4H), 7.32-7.35(m, 8H),
108 |7.48-7.54(m, 8H), 7.67-7.73(m, 13H), 7.89-7.93 (m,| 891.3 890.3
5H)
5 = 7.23(m, 6H), 7.32-7.35(m, 12H), 7.48-7.54(m,
104 811.3 810.3
6H), 7.67-7.73(m, 13H), 7.89-7.93 (m, 5H)
5 = 7.23(m, 2H), 7.32-7.35(m, 8H), 7.48-7.54(m,
105 811.3 810.3
10H), 7.67-7.73(m, 17H), 7.89-7.93 (m, 5H)
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<179>

& = 7.23(m, 2H), 7.32-7.35(m, 12H), 7.48-7.54(m,

106 759.2 758.2
6H), 7.67-7.73(m, 13H), 7.89-7.93 (m, 5H).
8§ = 7.28(m, 3H), 7.32-7.35(m, 14H), 7.48-7.54(m,

107 809.3 808.3
5H), 7.67-7.73(m, 13H), 7.89-7.93 (m, 5H).
§ = 7.22(m, 2H), 7.34(m, 14H), 7.49(m, 6H), 7.71(m,

108 809.3 808.3
13H), 7.91(m, 5H).
& = 1.71(s, 6H), 7.21(m, 2H), 7.37(m, 12H), 7.48(m,

109 875.3 874.3
8H), 7.71(m, 11H), 7.91(m, 7H).
8§ = 7.22(m, 4H), 7.39(m, 12H), 7.51(m, 8H), 7.69(m,

110 835.3 834.3
11H), 7.88(m, 7H).
8 = 7.22(m, 2H), 7.39(m, 10H), 7.51(m, 8H), 7.62(m,

111 835.3 834.3
11H), 7.73(m, 4H), 7.88(m, 7H).
8§ = 7.28(m, 3H), 7.32-7.35(m, 10H), 7.48-7.54(m,

112 835.3 834.3
11H), 7.67-7.73(m, 13H), 7.89-7.93 (m, 5H).
8§ = 7.23(m, 3H), 7.37(m, 10H), 7.51(m, 9H), 7.69(m,

113 809.3 808.3
13H), 7.88(m, 5H).
8 = 7.22(m, 2H), 7.43(m, 11H), 7.56(m, 7H), 7.71(m,

114 809.3 808.3
15H), 7.93(m, 5H).
8§ = 1.72(s, 6H), 7.24(m, 2H), 7.42~7.45(m, 9H),

115 |7.53~7.57(m, 9H), 7.70-7.74(m, 11H), 7.85(m, 4H),| 8754.3 874.3
7.94(m, 5H).
& = 1.68(s, 6H), 7.22~7.38(m, 14H), 7.48~7.55(m,

116 |10H), 7.60~7.67(m, 7H), 7.73~7.77(m, 2H),| 774.3 774.9
7.84~7.90(m, 3H).
& = 7.22(m, 2H), 7.32(m, 12H), 7.48~7.54(m, 10H),

117 708.3 708.9
7.67(m, 8H), 7.73(m, 2H), 7.89(m, 2H).
& = 1.67(s, 6H), 7.22~7.28(m, 2H), 7.32~7.38(m,

118 |11H), 7.48~7.55(m, 9H), 7.60~7.67(m, 9H),| 824.3 825.0
7.73~7.77(m, 3H), 7.84~7.90(m, 4H).
8§ = 7.22~7.28(m, 5H), 7.32(m, 12H), 7.48~7.54(m,

119 910.3 911.4
18H), 7.67(m, 10H), 7.73(m, 3H), 7.89(m, 3H).
& = 7.22(m, 2H), 7.32~7.38(m, 14H), 7.44~7.48(m,

120 |5H), 7.54(m, 7H), 7.67(m, 10H), 7.73~7.70(m, 5H),| 910.3 911.4
7.89(m, 3H).
8§ = 7.22(m, 5H), 7.832(m, 16H), 7.48(m, 10H), 7.54(m,

121 962.4 963.2
5H), 7.66~7.67(m, 12H), 7.73(m, 1H), 7.89(m, 1H).
& = 7.22(m, 3H), 7.32~7.38(m, 14H), 7.44~7.48(m,

122 [10H), 7.54(m, 5H), 7.67(m, 6H), 7.70~7.73(m, 3H),| 810.3 811.0
7.89(m, 1H).
8§ = 7.06~7.07(m, 6H), 7.14(m, 4H), 7.22(m, 1H),

123 |7.32(m, 12H), 7.48~7.54(m, 5H), 7.60~7.67(m, 12H),| 998.4 999.2
7.73~7.77(m, 5H), 7.89~7.90(m, 5H).
8§ = 7.16~7.19(m, 4H), 7.22(m, 1H), 7.32~7.35(m,

124 |14H), 7.48~7.54(m, 5H), 7.60~7.67(m, 12H),| 996.4 997.2

7.72~7.77(m, 7H), 7.89~7.90(m, 5H).
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<180>

<181>

<182>

<183>

<184>

<185>

<186>

SES351 10-0910134

= 7.22(m, 1H), 7.32(m, 12H), 7.48(m, 2H), 7.54(m,

o)

125 910.4 911.1
15H), 7.67(m, 10H), 7.73(m, 3H), 7.89(m, 3H).
8§ = 7.03(m, 2H), 7.32(m, 10H), 7.46(m, 2H), 7.54(m,

126 776.3 776.9
7H), 7.67(m, 10H), 7.73(m, 3H), 7.89(m, 3H).
8§ = 7.28~7.32(m, 14H), 7.54(m, 10H), 7.67(m, 12H),

127 884.3 885.1
7.73(m, 4H), 7.89(m, 4H).
8§ = 7.28(m, 2H), 7.32~7.38(m, 13H), 7.54(m, 10H),

128 884.3 885.1
7.63~7.67(m, 13H), 7.78(m, 3H), 7.89(m, 3H).
8 = 1.68(s, 6H), 7.28(m, 3H), 7.32~7.38(m, 11H),

129 |7.54~7.55(m, 10H), 7.60~7.67(m, 11H), 7.73~7.77(m,| 950.4 951.2
4H), 7.84~7.90(m, 5H).
8§ = 7.32~7.38(m, 13H), 7.44(m, 2H), 7.54(m, 8H),

130 884.3 885.1
7.67(m, 12H), 7.70~7.73(m, 5H), 7.89(m, 4H).
8§ = 6.64(t, 1H), 6.96(m, 2H), 7.32(m, 10H), 7.54(m,

131 794.2 794.9
7H), 7.67(m, 10H), 7.73(m, 3H), 7.89(m, 3H).
8 = 7.22(m, 2H), 7.32(m, 14H), 7.48(m, 4H), 7.54(m,

132 |7H), 7.66~7.67(m, 13H), 7.73(m, 3H), 7.89(m, 3H). 910.4 911.1

8§ = 2.35(s, 3H), 7.12(m, 2H), 7.32~7.36(m, 12H),
133 772.3 773.0
7.54(m, 7H), 7.67(m, 10H), 7.73(m, 3H), 7.89(m, 3H).

8 = 2.35(s, 6H), 6.82(s, 1H), 7.09(d, 2H), 7.32(m,
134 |10H), 7.54(m, 7H), 7.67(m, 10H), 7.73(m, 3H),| 786.3 787.0

7.89(m, 3H).

8§ = 7.832~7.36(m, 19H), 7.54~7.58(m, 15H),
135 1016.4 1017.3
7.60~7.67(m, 12H), 7.73(m, 3H), 7.89(d, 3H).

& = 0.66(s, 9H), 7.32(m, 10H), 7.46(m, 2H), 7.54(m,
136 830.3 831.1
9H), 7.60~7.67(m, 10H), 7.73(m, 3H), 7.89(d, 3H).

(A6 17] & @eo] whe S o & OLED 271 Az

ool Wy AR o 8% Txo| 0LED AAE AFEL),

4, OLEDE S =(D)2FEH 4oz FHd= 110 Te(15 /0, 2)S, EZEEZZAE, ofAE, &g,
SHFE cAH R AR 289 11?4-% AAE T o] AZ 2R Yo RAT F ALEEN T

ggoz, F Fz Aule 7| Ed9d 110 7|#S AAsta, AF F2 Ay o Ad gy Fx9

4.4" 4"-tris(N,N-(2-naphthyl)- phenylamino)triphenylamine (2-INATA)E& ¥ir, AW o] AF=r} 10°

torroﬂ Eg2@d w712 wi7|AIZl &, Ao HFE A7FS] 2-TNATAE SAIA ITO 713 Zdell 60 nm F71¢ 4
AS()E T&3UT.

ol

2-TNATA

oo} A, F = Fu] Uy ot Ao 7] FZ N, N'-bis( a-naphthyl)-N,N'-diphenyl-4,4'-diamine (NPB)<
Y, Ao AFZE 27lete] NPBE F2AIA BEFUSE Aol 20 nm FA9 AFAEEU)E S8}
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<197>

<198>

<199>
<200>

<201>

<202>

<203>

<204>

<205>

<206>

SES351 10-0910134

2 et AAFdEe F24E §, ge 2

o
< 150 nmA ﬂﬂli Z#Hsto] OLEDE Al &8ttt

AAd 139 sdS FHoZ AFTUS, A3HAETE FAAL =, 7] AF FF |y % Adof= HA
4g A5 L%‘_%%?}Eiﬁ}éﬂ(dlnaphthylanthracene(DNA))é% S, gE Al g& HA 23 gz
perylenes 247 €& & Sz £5 5 10001 2 319 7] AF AES Hdd 35 nmm FAY FFTS S
=

% 150 nm®] FAZ S s}

& & A el v Al g
+ Coumarin 545T(C545T)
% e Srg FUAA =3 %&ilﬁ A7) A ALES el 30 nm FAL HFFE
SEE Alg 71Fo® 1 WA 2 mol%7t vhEA st

Y

S
N (O]
C545T
ololA ANl 13} FAY PHoR AABIA AAFATE FHY T, 08 AT T PF o83l Al

=% 150 mme] AR F28te OLEDE Al 4Fslsitt.
[Alale] 3] Fee) 23

AAjel 19 SdF
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il

2
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<207>

<208>

<209>

<210>

211>

<212>

<213>

214>

SES351 10-0910134

W} A 5<) dinaphthylanthracene(DNA)E ¥ al, % th& Ao 8t7] 529 Coumarin 545T(C545T)& 2+t 4
< 5, 7 EAS UE SRR U =lFeEA Y] Ae AES 9ol 30 nm 7 ERTe TS
o o] W] £ ¥Ei Alg V1FCR 1 WA 2 mol%rt whEA s}

DNA

olo]A A4 13} Zdk W
=5

°
150 mm®] FA R FA ke OLEDE A8k olTt.

o
=
[vlate] 4] Fefe] g ARE o] &3 OLED 24H9] A=

AAl 17 54 WHoR HIFYS, FF3HETS NN F, AV JF FF AH Ul gE A YA
g A= 37l FF9 US 20060046097A158] < b & 93, & o2 AdE sty 729
Coumarin 545T(C545T)& 712t ¥& ¥, + 245 °E &% 3w A7l AT dAgs Sl
30 nm FAY] HFFE ST o] W = s Alg

ojo}M HAldl 13} A WHor AAdESI AAFdTe AT F, e e S AME ol &sto] Al
&8 150 m) FAZ S35} OLDE At
(23] 1] AZH OLED 24}9] AA 2 = i =2

S 173 bl 1004 AR e G ) B S S S AT S 0 &
Zbe] A w8 2 AAd 8~149) vl 2A] 404 AzE B g

W BheHES Sgakis OLED Aabe] 41 ub F8&S 10,000 cd/m o)A ZAske] sto] 7tz ¥ 3 L E 49
LhERR L}
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<215>

<216>

L217>

<218>

<219>

<220>

221>

<222>

s=535 10-0910134
[ 3]
cmuec | 2ZES(cd/A)
N SAE cmeE | T<S==F gh2 A
© = (mol%) | @10,000 cd/m?
—=o
ALAIOIH 2}]'(:)']5 perylene 2.0 4.5 P
ERE _
Al =
AL AI0412 103 perylene 2.0 4.8 =
ERE _
Al =~
& AI0I3 109 perylene 2.0 4.7 2]
e
ALAIGI4 2}121'35 perylene 2.0 4.2 P
515t
ALAIOI5 Q}IZIE perylene 2.0 4.9 B
e
NI sé=s perylene 2.0 4.2 A
130
ERE _
Al =~
& A0 7 135 perylene 2.0 4.6 &
Im
H|l1"01| DNA perylene 2.0 2.4 A
[E 4]
comwc | 2ZES(cd/A)
N SAE cmeE | T<=°ST g2 A
© = (mol%) | @10000 cd/m?
—==
ALAI0GHI8 3}1015 C545T 2.0 17.8 =
3152
A1AIGI9 2}1;'35 C545T 2.0 18.2 =
— s
AAIGI10 3}1%'95 C545T 2.0 18.4 =
352
ALAIOH 1 sas C545T 2.0 18.1 =
113
o
ALALGIT2 9}12'15 C545T 2.0 19.8 =
—es
AAION13 9}1‘3'05 C545T 2.0 18.6 =
s
AALOI14 ses C545T 2.0 17.8 =
135
HIm0fl2 Alg C545T 2.0 8.0 =
HIm0l3 DNA C545T 2.0 12.0 =
HID 04 318 2A C545T 2.0 12.7 =
A7 & 32 ¥ 45 B 29 AuE HA 2 =4 1533 sxo] FHEEe] EAS 013 Axjoltd, AA
F Al HA 9 a2 yEoR mI oA Fo v A v 453 EAS Foad ¢ 9y
Alqg Z2E diH] 100 % o4k, Blae] 39 Zeo] 2E tin] 40 % o] a& /MAL Fele

Folol 4w Ane) BANE FAa)
nHEb TEE oshg 0L, ool

& Azmetn WG -

oy L

Ewo Zhgg 7

ATt
8, W] g Alms Y OLED B 54 OLEDe] 27 28 7}
BT, olgd die Al $FEe Bol e e R 5
< OLED #id +x9 @<dts FEdo2M OLED A=/ v&s %
A d7) $-93 5402 Qlste] OLED #oke] Wl 4% Ans H

% 1 - OLED Ak dix=
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