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<113>

<114>

<115>

<116>

<117>

<118>

<119>

<120>

<121>

<122>

<123>

<124>

<125>
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<127>

<128>

<129>

S=EE3d 10-0788254

<Alzd 1> 3E 13484 1 R=R=2-UZ 8 R=R=R;=Re=7d)2] A%
2,6-t0F 22 E2FA = 1.0 (3.6 mmol)F Y doll 1.3 g(7.7 mmol) S F4 EF 50 nLoll %9 %, vt
FEolAlEl o] E(palladium acetate, Pd(OAc),) 2.4 g(24.4 mmol), Eg#HA X223 (tri(t~butyl)phosphine, (P(¢-
Bu)s) 0.2 mL(1.9 mmol)¢} 2% t-F-SAFo]=(sodium t-butoxide, t-BuONa) 0.93 g(9.7 mmol)Z= H7}3}e], 110
TolA 3d &< &7/ ARG, ds T8 £, SHT 10 nlE H71sle 30 & & wHkAI T, A" A E
)StE

olsfatel, oblE % TF Fo= AAE F A2AIID QeAPALE ARGl ¥2(2,6-5 5 ol
2= 1.1 g(2.0 mmol, & 56 %)< A=

<
<
-
_'_6

i

O

o~ =
T=
ke

e doldl 0.74 g(4.4 mmol)3} n-H-€ (n-BuLi) 1.8 mL(4.5 mmol, 2.5 M in hexane)< ©]&3}
=

ﬂﬂanMMHMmmqﬂﬂgﬂﬂ S 5 nLE IA AFEH v 2(2,6-tH ol m)dEZHF=1.1 g(2.0
mmol) 2] H mF%mL&ﬁﬂ— T, A2 stollA A8 HA7sinh. #7td vhg EFEAS 5d 25 A

o
2 N 7F B WHkAZl B AL gkx] L2 B AEAA 12 A7F o)Ak WukAIZ Y. 30 mLe] ¥3 g dRE =&
NS HIE, 2 AZE T AHAIA 9SS FTEAZ T, A" IAE oISt ofAELR MFH, ARAA
2,6-Hl = () dolr 12)-9,10-[H-(2-1}2E) ]-9,10-t]slo] = 2-9,10-FEekA T & 1.3 g(1.7 mmol, & 85

W2 T3,

H m{o 1

o
)
el
X
i)
fiio

3oFE 1.3 g(1.71 mmol) S oFAEAF 30 mLo] Y& t}e, 22=3Z45F 1.6 g(7.8 mmol) 3
A EAFHo|E A431E(sodium dihydrogen phosphate monohydrate) 2.0 g(14.5 mmol)Z 713}
S FRAT. HHEo] duH & FY Ry FHRFTE Yo FAHE HAHE A, B opME
Aoz 1A S THFS o] &3le] GJAAE ] AAA A 31E 1 0.68 2(0.89 mmol, & 52 %)

ot o
i)
Q‘L
o

o o & F»

4

1H NMR(200MHz, CDCls): & 6.46(d, 8H), 6.65-6.75(m, 8H), 7.0(m, 8H), 7.3(m, 4H), 7.5-7.6(m, 4H), 7.65-
7.8(m, 6H), 7.9(s, 2H)

MS/FAB: 764(found), 764.98(calculated)

<A zeo 2> 33HE 2(8}8H4] 1 R=RAR=R=2-1} 2 ¥, R=R=7d )] A=z

N-9 9 -2-1 > g o} 9] (V-phenyl-2-naphthylamine) 1.7 g(7.8 mmol)& o] &3te], AlZd 17 U3 WPoz 3}
S8 2 0.53 g(0.61 mmol, AAFE 17 HS S5},

lH NMR(200MHz, CDCls): & 6.45(d, 4H), 6.6(t, 2H), 6.75-6.8(m, 8H), 7.0-7.15(m, 6H), 7.2-7.3(m, 6H),
7.45-7.6(m, 10H), 7.65-7.8(m, 6H), 7.9(s, 2H)

MS/FAB: 864(found), 865.10(calculated)

<Az 3> 3hE 3(R=R=2-UZ Y, Re=R=1-1+Z 8, R=Re&=#d)9 A=

N-3d-1-1} 2 o}l (V-phenyl-1-naphthylamine) 1.7 g(7.8 mmol)< ©]&3}e], #AlZxd] 13 FAUg PHo =z 3}
& 3 0.41 g(0.47 mmol, HAAFE 13 ©)& F=53310.

HNR(200MHz, CDCls): & 6.45(d, 4H), 6.5(d, 21), 6.6(t, 2H), 6.75-6.8(m, 4H), 7.0-7.05(m, 4H), 7.15-
7.2(m, 4H), 7.3-7.35(m, 8H), 7.55-7.8(m, 14H), 7.9(s, 2H)

MS/FAB: 864(found), 865.10(calculated)

<Alzd £ 3E 43482 1 R=R~Ry=Ry=Rs=Rs=2-} 2 &) 9] A=

o] (2-v28)o}ul(di (2-naphthyl)amine) 2.1 g(7.8 mmol)& o]&3dle], AZxd 137 FU3 WHog 33E 4
0.52 g(0.54 mmol, AAFE 15 %)L F5A}.

' NMR(200MHz, CDCls): 6 6.75-6.8(m, 121), 7.0-7.1(m, 4H), 7.2-7.35(m, SH), 7.45-7.6(m, 16H), 7.65-
7.8(m, 6H), 7.9(s, 2H)
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SES351 10-0788254

MS/FAB: 964(found), 965.22(calculated)

<Az 5> 3}8E 5(343H4 1 R=R=2-1+ 29, R=Rs=31'd, R=Re=3-m5A#d)e] Az

3-m 5A 7| o} 7l (3-methoxydiphenylamine) 1.53 g(7.7 mmol)& ©]&35}o], Az 13 TUI Wyoz 33E
5 1.0 g(1.21 mmol, HA5& 34 )& F5sk3At.

1H NMR(200MHz, CDCls): & 3.75(s, 6H), 5.95-6.05(m, 4H), 6.15(d, 2H), 6.45(d, 4H), 6.6(t, 2H), 6.75-
7.05(m, 10H), 7.3(m, 4H), 7.5-7.55(m, 4H), 7.65-7.8(m, 6H), 7.9(s, 2H)

MS/FAB: 824(found), 825.03(calculated)

<Azd 6> 3= 634524 1 R=R=R=R=2-+2d, dHd, R=R=3-AEH ) A=

N-m-& & -2-2Z e o}l (Vm-tolyl-2-naphthylamine) 1.8 g(7.7 mmol)& o] &3}o], A|xe] 17 FUS WHo=
3}¢E 6 0.61 g(0.68 mmol, HAFE 19 %)= F533TH.

H NMR(200MHz, CDCly): & 2.3(s, 6H), 6.25-6.30(t, 4H), 6.4(d, 2H), 6.75-6.9(m, 10H), 7.1(m, 2H), 7.2
7.3(m, 6H), 7.4-7.55(m, 10H), 7.65-7.8(m, 6H), 7.9(s, 2H)

MS/FAB: 892(found), 893.15(calculated)

<Azd 7> 33E 7(354 1 R=R=2-UZE, R=R=1-1Zg, 39, R=Re=3-HEe D) A=

N-m-EZ-1-tZ & o}¥l (Fp-tolyl-1-naphthylamine) 1.8 g(7.7 mmol)& o]&3te], Alxd 13 FUdg Yoz
35S 7 0.38 g(0.43 mmol, HAAFE 12 9)& S50,

1H NMR(200MHz, CDCls): & 2.3(s, 6H), 6.25-6.3(t, 4H), 6.4-6.5(m, 4H), 6.75-6.9(m, 6H), 7.15(t, 4H),
7.3(m, 8H), 7.5-7.8(m, 14H), 7.9(s, 2H)

MS/FAB: 892(found), 893.15(calculated)

Az & FEE 8(FAA 1 RRAI-ZFTA Y, ReR=A L, ReRe=2-LhZE) 9] A%

Az 2014 Ao B A(2,6-t#H doln| =)t E e} =(bis(2,6-diphenylanthraquinone) 1.1 g(l 8 mmol)ol

1-B 2 R EZZ 9 & Al (1-bromof luoranthene) 1.1 (3.9 mmol)S o] &3], A x4 17 U3 Whio = 3535 8
0.77 2(0.76 mmol, AATFE 21 %) F53 ).

1H NMR(200MHz, CDCls): & 6.4(d, 4H), 6.6(t, 2H), 6.75-6.8(m, 8H), 7.0-7.1(m, 6H), 7.2-7.3(m, 10H),
7.45-7.6(m, 10H), 7.7-7.8(m, 4H), 7.9-7.95(m, 4H)
MS: 1012(found), 1013.27(calculated)

<Alze] 9> 3hgHE 9(3HeFA 2 R=R=2-1HZ ", Re=R;=Rs=Re=7ld) 9] A=

2,7-UE22AEZF = 0.5 g(1.8 mmol)F Hsldolwl 0.65 g(3.9 mmol)<S ©]&3Fe] Az 13 U o
2 H 22, 7-"Hd)AEZSF = 0.60 g(1.1 mmol, & 61 S TS5t o] EA Foxl v (2,7-t#d)t
EgtF= 0.6 g(1.1 nmol)E o] &3fo] Alxo] 17 Fdg Wox 3gE 9 0.40 g(0.52 mmol, HAAFE 29
%)= T53AT.

1H NMR(200MHz, CDCl3): & 6.4(d, 8H), 6.6(t, 4H), 6.75-6.8(m, 4H), 7.0(m, 8H), 7.3(m, 4H), 7.5-7.55(m,
41), 7.65-7.8(m, 6H), 7.9(s, 2H)

MS: 764(found), 764.98(calculated)

<Azel 10>3kgH= 10(3}8H4 2 Ri=R=Ry=Rs=2-1}Z ", R=Re=7d)e] A=

N-9d-2-1} 32 &l o} ¥l (V-pheny | -2-naphthylamine) 0.85 g(3.9 mmol)& o] &3sto], A|xeo 9¢ T U3 WHo=
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<153>

<154>

<155>

<156>

<157>

<158>

<159>

<160>

<161>

<162>

<163>

<164>

<165>

<166>

SEE36 10-0788254
3aE 10 0.29 g(0.34 mmol, AAFE 19 %S FE53519T).
' NMR(200MHz, CDCly): 6 6.4(d, 4H), 6.6(t, 2H), 6.75-6.8(m, 8H). 7.0-7.1(m, 6H). 7.2-7.3(m, 6H).
7.45-7.6(m, 10H), 7.65-7.8(m, 6H), 7.9(s, 2H)
MS: 864(found), 865.10(calculated)
<Azd 1> 3FFE 11(332] 1 R=R=2-1}=Z 9 | R=R,=R:=R;=2-¢tE&)9] A%

t](2-¢tE &) o} (di (2-anthryl)amine) 2.8 g(7.6 mmol)S o] &3lo], A Zd 13 H L3 HHow 3E 11
0.29 g(0.25 mmol, AAFTE 7 B)& F533U0).

1H NMR(200MHz, CDCl3): & 6.75-6.8(m, 12H), 7.25-7.3(m, 12H), 7.45-7.6(m, 16H), 7.65-7.8(m, 14H),
7.9(s, 2H)

MS/FAB: 1164(found), 1165.46(calculated)

<A > el wE shghES o] 83 OLED AAbe] Alx

w ool By ABE ol g THO| OLED 24F A

A, 0DE A2 AD)RIE A FYAS 10 AeH(ls 0/D)E, EAFERAUW, ob
ColRE, FRFE SAHoR Agete] 289 MAS ANF F, oALe el Yol BHF F AEHY

gom, WF 24 WY A% EFod 10 ARE AAsm, AF T3 4w Ue] Aol s pxo
4! 4”—trls(N N-(2-naphthyl)-phenylamino)triphenylamine (2-TNATA)S Y131, W U9 F =7} 10° torr
3, Al AFE A7Fete] 2-INATAS SEAIA 110 713 Aol 60 nm F7¢] H3F

é
S
DA
jur)
=
~
>
E

2-TNATA

olo A, & ZF2 Au Yo th= Ao 37|72 N, N'-bis( a —naphthyl)-N, N'-diphenyl-4,4'-diamine (NPB)-S

20
W, Ao ARE A7k NPBE FUAA ATFUF A0l 20 m FAY FFARFE SHAAL.

TUT, ATHETES AN T, 1 Aol HFTES v Zo] TG, T S 4H] vlo &%
i (2-naphthyl)-10-phenyl-benz(a)anthracence(DNPBA, 3}&E& 34)S ¥l
w2 SE(Y  FEE S AT Y F, T EESE UE S5 F
A

71 A dES 2ol 30 nm FAL] TFT(4H)E SHSAT.

M

4@
4
L
ﬂJ
i

[}
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<167>

<168>

<169>

<170>

<171>

<172>

<173>
<174>

<175>

<176>

SES351 10-0788254

oo, &

DNPBA o} ot 4

olol Al ARHGZoZHN &7 Fx9 AlgE 20 i FAR FF
lithium quinolate (Lig)E& 1 WA 2 mm FAZ Z&3 & &
o] FAR FEste OLEDE Al &3ksltt.

N
)

£ I
= o /N\ Li
X ‘N/!\I O/
O/ "-V\O N
N ~
= ‘ |
@Q N
Alq Liq

Am Wz 7 2 10 torr oA AE 23 GASe] OLED LHA w2 ALEsHT
<Hlud > Fefe] W3 YJrE o] &3 OLED &

PAR=1

Al 13 LS BHo2 AFTYS, ATAETS AL £, A7 JAF 52 A Ul g2 Aoj i3
SAE s tris(8- ydroxyqu1nol1ne)— aluminum(I111) (Alg)E ¥x, = & Ao 37 Fx9
Coumarin 545T(C545T)E 717} W& &, F EHS UE £E52 TUAA EXFFoZHN 7] FF AL 9

g
30 m FAC BHFE SHAG. o) Mo £ BEE Alg 1EOE 2 WA 5 molwh v

-~

ol

=

<Hlate] 2> Fefo] B

AN 13 B3 o g AFFPE, ATALEES FAAND T, A7 JF 2 FH] g g Ao wg
T2E AHQ DNPBAE ¥, = g Aoe 33E S 44 ¥ 5, F 5248 UE 22 S9A7 DNPBA
7|Eo® 2 WA 5 mol%E =g ozH A7l 4T AEdS 9ol 30 mm FAY HFFS S
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0 O
slseoons
sl

<177> ot G
<178> ojoj] AAje] 13} FU3 WHoZ ARAEEY AANFUAFES T3 T, & A T2 Fu S o] &3l Al
S=S5 150 9] FAR F&3to] OLEDE A zskitt.
<179> <A Ao 2> A ZF OLED &AFe] W3 &4
<180> AA e 13} vlale] 1o]M Azd B o] wE {7 O 3y Fo] @y 39ES 3738k OLED &4
o uh} TS 747} 5,000 cd/m R 20,000 cd/m’ A ZAeto] ske] E 1o YEMAQT. S8 S4 u g
2o A%, nHE gdo)Ae By EAo] WS FastmE o] Wdaly] 95te] 20,000 cd/m’ AR HiE 1
3% HolEE HEath
<181> [ 1]
coec 22(cd/A)
No | SAE | E@E | 7 = | @5000 | @20,000 | &=
1% : :
(mol%) cd/m? cd/m?
1 34 1 3.0 18.3 15.5  [(0.30, 0.64)
2 34 2 3.0 17.7 15.6  [(0.29, 0.64)
3 34 3 3.0 17.5 14.9  [(0.30, 0.64)
4 34 4 3.0 19.6 18.1 (0.29, 0.64)
5 34 5 3.0 19.1 16.5  [(0.29, 0.65)
6 34 6 3.0 16.5 14.1 (0.29, 0.65)
7 34 7 3.0 16.1 13.9  [(0.29, 0.65)
8 34 8 3.0 19.8 17.2  1(0.31, 0.64)
9 34 9 3.0 17.1 14.4  [(0.29, 0.65)
10 34 10 3.0 17.4 145  [(0.29, 0.65)
11 34 1 5.0 14.2 12.1 (0.28, 0.66)
12 34 12 5.0 13.0 1.1 (0.28, 0.66)
13 34 13 3.0 16.6 13.6  [(0.29, 0.65)
HI 0l 1 Alg CH45T 2.0 10.3 9.1 (0.29, 0.65)
HI RO 2 34 SIE2 G 3.0 11.0 8.4 (0.26, 0.62)
<182>
<183> A7) E 1A & & = kel o], 535 34 (DNPBA)SF 3.0 % ©FS dt= A9, /MY 2L 4 F 84S W
Sk, 53], stEE 4, s1FE 5 9 S35 E 8 T2 T Alq:Co45T(Hl e 1) F=, S G(H i 2) iy
2ufel @3t =Y a &S Hu.
<184> T 38 29 waAEQ Alq:C545Te) W3 §8& FHola, & 4= 3EE (B LHAEE HUHsPS e
Ut g8 FAdoltt, = 5 % E 62 E e wE 3gE 49 IE-AY U 2F §8- 3% Ao,
E3], E @y AT W33 ABEL 20,000 cd/m AR A3 EAME FE A3H7F 3 cd/A o]l AL,
Woubmo] wbst A7l A3 e Bk ol I EME £ EAS AT £ JdE AR Hold Ax 5
A8 olm 3t
<185> F 19 A= 545TE Fadh g 548 HolFa 9oy, 3FE (2 kg e RS noj B
g o] A o] HE| WFA EAo] thh "ol E S KB FUh. ¥ 62 2 whyo] whag gjge] fL AW EY
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=
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=
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<189>

(0.27, 0.63)

(0.29, 0.65)

(0.28, 0.64)

(0.29, 0.65)

(0.29, 0.64)

(0.27, 0.63)

(0.29, 0.64)

(0.29, 0.64)

(0.28, 0.64)

(0.27, 0.63)

(0.28, 0.65)

(0.27, 0.63)
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<1>

<2>

<3>

<4>

<5>

<6>

<7>

<8>

<9>

<10>

<11>

SES351 10-0788254

Edo gl 4%
E1- 2 de] wE Sehee] A Hk EEk
2 - PEGAS 2d I 6 Ao IS nElE =Y A A 9 EEE.
% 3 - Alg9 C545TE g Al S =2 ARE-SF OLEDS] 3o digh whdas wWsl
% 4 - vale] 29] OLEDS] ¥ %ol wigh g as s,
=5 - 2wl wE sk 49k DNPBAS WA R E ARS-S OLEDS] e stel Hieh 3% W),
T 6 - ¥ oo wE 319 49 DNPBAS FAlEE AFE3 OLEDS] 3]k thdh w3 a8 W),
T 7 - 2 e e sieHE 49 DNPBAS AR = AREEE OLEDS] EL =3 Ed .
T8 - H ado] w2 33E 49 DNPBAZS L HA 5= AR OLEDS} Blale] 1 WA Hlxe] 29] OLEDY] 3| %9
w2 MEE st
T 9 - ® ado] wrE A 13 Hule 1 WA Blale] 29 OLEDY 1 FA.
%10 - 2 IHe shgkE 239 SFE 1S SFAEE AMSS OLED] I ko] wE g as Wl
11 - 2 4o setE 239 S§E 1S BFAEE AFES OLEDY] ko] wE MEx W)
L2}

EH]
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Efficiency (cd/A)

Luminance {cd/m?)

SES351 10-0788254
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