FHE3 10-2007-0009302

(1993553 H(KR)
(12) F/NE3FE(A)

(51) ., Int. Cl.

CO9K 11/06 (2006.01)
HO5B 33/14 (2006.01)

(11) 3/NH3E
(43) FMNL=}

10-2007-0009302
20073014184

(2D) =499 %

10-2005-0064456

(22) ELLA 200507¥€159
AT A 20054074 15Y

(7)) =99 A 2}F F=2] S| A}
MEEEA] G5 ET oo 208X

(72) g =} 217 o
A7 % A FUF 62-22HA] 2043
A
A AFA] BAE AR E 102% 16053
=
A& Fokat A-12% 587-30% 101%
ol FE
A& A AT EolE 165-12 302%
A
e AT ¥dEs FAEHE 1015 306%
As
A& A M 2T 2% MEEFFoluE 230-203

(74) 98

o
N
olo

EEE LA

(54) WA A2 3FE R I 77| 8ALFLA

(7] AoIA AL A2 & 217 Sd Aoz AaEAY ABEA e 3

I
d
ol



FHE3 10-2007-0009302

woge A% A EEel ¥ @ el Es AYEE PARL AR 2ol @ GFe] AL AA A Y

& A, 37 A4 AY HFES o) §FoEA TAE D nik, F5H A7) QA BFLAEG AZ A
55972 99

ATF1

e HeA e 2 Aa A e

EER

2
A ﬁ}i 1104 A1, A2 & 217 59X 02 XSS A X85 ] &2 Weks T 01388 I, AYS 15025

ﬁ )

AT 2.

A1l oA,

7] A e AY 2 $E H) 9k-e Al, A2+% Y (phenyl), vlo] ¥ d (biphenyl), ¥o]&] td (pyridyl), Y=~ E (naphthyl),

7] =¥ (quinoline), ©]AF &= ¥ (isoquinoline), Z =@ (fluorene), B ¥ d(terphenyl), W& (methyl), ol & (ethyl), =23
(propyl), o] A2 Z 2 (i-propyl), & EZl(halogen), ¥ Y~ =H(phenanthroline), ] =24 (quinoxaline), B ¥ 8 ¥
(terpyridine), ©}7] =(amide), ¥l % E]o}Z= 2 (benzothiazolyl), v}o] ¥ 2]l d (bipyridyl), B] 2#d 2 A}t]o}=2 (bisphenyl
oxadiazolyl) & o]E2] XA Z2HE A8H AS EHO 2 3= AR AL &,

AT 3.

A 27k QLo A,

71 A1, A20] X85 9, Al, A2¢] A 37]= oFH(aryD), € (alkyl), oFE S Al (aryloxy), @Al (alkoxy), &H ol

=(allylamino), €Zo}v] = (alkylamino), dt°] == (hydroxyl), o} o}v] w=(arylamino), €= Al(halogen), Ao}
(cyano), 7}H.d(carbonyl), o} =(amide), 2 7} 252 (carboxyl), 7 & ¥ (quinoline), ]| A F =¥ (isoquinoline) 2. &
o]Fojzl o B R AEE S EH o= 3= AR A 3=,

AT 4.

A 27kl Lo A,

AF71 AL, A2 X18E A9 Al, A29] X371 Y (phenyl), vFo] ¥ d (biphenyl), E 2] ¥ d v € (triphenylmethyl), ¥
doll g 2] gl(phenylethylidene), v ¥ ol € 2] dl(diphenylethylidene), #d ™ €l 2]t} <l (phenylmethylidyne), 3= A
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(phenoxy), 582 A](tolyoxy), ¥l d(vinyl), &v]d}o] =(aldehyde), W & (methyl), ol € (ethyl), ZTZZ (propyl), ©] 2=
23 (iso-propyl), BIA &€ (t-butyl), Ae]ZF 232 (cyclohexyl), T d o} %=(diphenylamino), 7H8}=(carbazole),
ZZ 3 (morpholine), W& Al (methoxy), ol &A](ethoxy), LZZA|(propoxy), ¥5A](butoxy), Tl W € o} =
(dimethylamino), t] ¥ d o} 1] =(diphenylamino), o}A H o] E(acetate), &4 L A AR o] Fo|X = Lo 2 HE] AW E
A 50 s A A e

AT 5.

A1l oA,

[o

71 A1, A2 th 8heH] 2 9 o= sl s 5o ® dhe A AE S3HE.
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A7 F71AA LG ALAE A A= A S s Av e oSy 2ot
(DHA, FY7|F Aol = 2 & 49, 4= 52 2= &3] ITO(ndium tin oxide)7} 221t}

(2)71 9ol A&+ =(HIL:hole injecting layer)
phthalocyanine(CuPc))& 10nm WA 30nm F7

u o
o
(ot
k)

(3)1 v} AFHE=(HTL:hole transport layer)S =43t} o83t AF =0 2= 4 4'-8) A [N-(1-1}ZH)-N-
e opr] H}O] Hd(4,4'-bis[N-(1-naphthyl)-N-phenthylamino] -biphenyl, NPB)<= 30nm W *#] 60nm A %= Z2s}
o] §Jglicy,

(4)1 919l 771233 (organic emitting layer)= A3 she}. ol A Qo wel EE(dopant) S H7Fskoh f71 2335
(organic emitting layer)2 A4 whg3 9l =0 dbg5 ) A A wbgZo] shuto] S Als A sfko] of 2714 Al Z(gray
scale)& A At M (green) HF35E, &3] EF2(8-3lo]| =5 A= 8 o] ELF 1] 47)(tris(8-hydroxy -
quinolatealuminum), Alqy)S 71 30~60nm A %= F26tH &< E(dopant) == MQD(N-E 7 1= 2]:=)(N-Meth

ylquinacridone)E %o] A}-& 3k},

Z ol =

(5)71 9ol AAALEZ=(ETL:electron transport layer) 2 A2 =(EI L: electron injecting layer)S &3 07 ¢
S|, AAFRAE TS AT 54 (green) T3] A5 9 (D)9 Algy7t F2 AAFEH S 2E7] wel dAk 5
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2wy A4 AY Dol w3 %Yol FEs AYE PAST 24 FH it JFo] AL A A T
S ks AT BAG Y BEEL A ARE0R s 7] A WHaAE ATHE 1 B0 A}
139 74

47) BAe By e e, thg Sera 1L e A% A8 e S AT

s34 1

pe
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L,

shala 114 AL A2 £ A2 2e 729 $5 93, 247 e 729 £5 v}
sh514 104 AL A2 £ 212t A 08 B 854 e WHH 1§ 0l Fue 1F, AYE 1FoRRE A
o 5 gk

B} A A o7 382 104 X SE AY X 3ke x| &S Al, A2 = 212} #d (phenyl), Hlo] #Hd (biphenyl), 3ol t]d
(pyridyD), Y € (naphthyl), 7 & ¥ (quinoline), ©]4# &= (isoquinoline), &Z @ (fluorene), B | 9 (terphenyl), W&
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(methyD), ol &(ethyl), 2= (propyl), ¢]&X 2 (i-propyl), &= dl(halogen), dt2~=#(phenanthroline), # =4
(quinoxaline), B] ¥ &) ¥ (terpyridine), o}7] =(amide), Wl ZE] o} = (benzothlazolyl) vlo] ¥ 8] d (bipyridyl), Bl 2~#Hd
2-Alt]o}ZH (bisphenyl oxadiazolyl) 2 o] &E9] X34 o= RE AelE 4 )

471 AZH A 2 $E A G AL, A2 F X[ 3E AL A29] - Al, A2 o] X372 ofH(aryD), ¢ (alkyl), oFE%
A (aryloxy), &3-A](alkoxy), &&Eolr] =(allylamino), &Zo}n] = (alkylamino), “5‘}01 = 22 (hydroxyl), o} o}n]
(arylamino), & &Z7l(halogen), Al o}x=(cyano), 7}E 9 (carbonyl), o}7| =(amide), & 7}2 22 (carboxyl), H=¢
(quinoline), ©] A2 F =8 (isoquinoline) 5 &2 o] Fojx 1F o2 HE Aol & ZF AT}

EI AR o R A3 AL, A29 A$ AL, A29] A3V 2E 7+ =4 o 2 #Hd(phenyl), vlo]#Hd (biphenyl), E g
¥ d o € (triphenylmethyl), ¥ 9ol &g 9l(phenylethylidene), T)#'d o €& 2] ¥l (diphenylethylidene), 9 H € g t}¢l
(phenylmethylidyne), ¥ = A|(phenoxy), & =A| (tolyoxy), H] € (vinyl), &ds}o] =(aldehyde), ¥ € (methyl), ol &
(ethyl), Z =23 (propyl), |4~ 2™ (iso-propyl), EJX 2 F& (t-butyl), AFo] & 28 A (cyclohexyl), Hdld o}H] =
(diphenylamino), 7F}Z(carbazole), =% (morpholine), #WEA] (methoxy), ol &A](ethoxy), X ZZA](propoxy),
= Al (butoxy), TlH & o} = (dimethylamino), ©) 3 'd o} 7] .:=(diphenylamino), o}Al Bl ©] E(acetate), B4 & AAE o] F
o A= AF o EHEH dEEo 4 4 Qo

7] A AG A2 A G2 Al, A2+ 817 81812 29 o] = st = Qi

s}skal 2

%%%@UU

o Oy oo Tl
S/\\ N rh—rﬂ = F

(7] 3484 2014 R ~Rg% o1 = shubs dld7]o)a Yy x| B =40t}

~

71 kA 12 Hehl o] dat ddateta2 floll A A et i Gl Al, A2E Fsto] b FE 9 sgtes
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1. 9ol @l 32 2H(Pyrene boronic acid)2] g4

i
B

) ‘ ’ ‘
n-Buli  BiOhe), HEI
THF THF HZO
(] L
Br B

i
AZE 27 sovte Z8 239 1,6-tH EJ} 19(1,6-dibromopyrene) (10g, 0.027mol) 3} 5=l 8] Z(anhydrous
ether)(lOOmL)E g E‘i/\]ﬂﬁ} ae]al -78 ColA 2.5M n-BuLi(23.8mL, 0.06mol)& A 3] A&}3F t}S 2oz
LB L8 Z A B AT A 55 -78 T E U9 the Eg o ' & A triethylborate)(13g, 0.09mol)&
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AHa] ek 28 o gl A 6417 T kA 71T 22 ok 2N-HCL 4289 50mLE @Al 3087 wHkA 7] 3
H¥ 3 300mLe =752 100mLe] A-f o g Z(petroleum ether)® R ojA g7} Y3l= o] & Zté_(Pyrene
boronic acid)S €S 4= At

2. 1,6-vFfH=dyo]dl(1,6-diquinolylpyrene) (E-1)¢] 34

9
Cl
A
"1 )
+ | FdFFhy, HZD
KOy  THF
L,
B
1
ol

AZFE 3T Sdnte ZataTo A 7] 13 A A d& dto]dl 5 AAHpyrene boronic acid)(3g, 0.0103mol) 3} 2-F =
Z =AU (2-chloroquinoline)(5.08g, 0.0310mol) < —'vj"’F H Eg}dlo] = 2 3F @ (anhydrous THF)(80mL)ell ¥ 31 nykA]
At} o1 & HEDIA(EYAL F23)Z 25 (0){tetrakis(triphenylphosphine)palladium(0) } (0.4g, 3mol%) ¥} g-2kzt
F(7g, 0.05moD)E E(80mL)el =21 3 100 C9 #|2(bath)ol| A 24A13F n¥kb-S Al7] 2 Hb-go] 571 5 THFE A
A 3 & t]FZ v E(Dichloromethane) ¥} & AF&38}o] &3 § 719 S7F314 Nﬂﬂ-% 2 (silica gel columm)
stal gl 4k SR F S22 e vee S AMEste] AlAA S st AHP S oA 1,6-HFH = ol d(1,6-

diquinolylpyrene)S 9& 4

91 g elol A= 8814 3% E-1(1,6-t) 7w Aol a) o G S a2 Sof 45
= 9GS A o T GoltA FHY 5 Jomz FAH A

[H]nLe] ]

ITO Zeko) 3 W4 o] 3mm X 3mm 2717} ¥ =5 e g 5 AAslch. 71a& 2e Auol F2e 5 7299
©] 1.0 X 10 %torr7} S| =% & F §7]1 %2 ITOSIol CuPc(650A) / NPD(4004) / Alqy(200A) + GD-1 (1%)(50A) /
Alq,(350A)/ LIF(5A) / Al(1,000A) 2] <=4 2 A utsglth,

Hlael= S f+7] A dgaAte] -9k 2o Ak A sdhE=A Algy s AFSEHSaL, o] A5 0.9mA A

1,251cd/m%(6.5V)E Jepgglon, ojuf A% CIEE x = 0.307, y = 0.6125 eI T
[AA] ] 1]

ITO Seh29] g WA o] 3mm X 3mm =77} 5 %=5 siE P § AA st 71a& s Aol F23 5 71299
°] 1 X 10 %orr7} § %5 & F 7] %8 ITO$) 9] CuPc(6504) / NPD(4004) / Alq,(200A) + GD-1 (1%)(50A) / E-
1(350A)/ LiIF(5A) / Al(1,000A) 9] =41 & A&} Si k.

F7] AA G A= AR A SFERA E-12 AFEE T, o] A$- 0.9 mAClA] 1,472¢d/m%(5.2V)E YER S o
ol M3k CIE+= x = 0.298, y = 0.6165 YERH AT

[2A]4] 2]

ITO =ehe] g ¥ o] 3mm X 3mm 27|17} ¥ =5 HE e & AAstivt. 71a& g Aol g2e § 7] 2549
] 1X 107 6torr7} HES @ § F7182 ITOFI el CuPc(6504) / NPD(400A) / Algy(200A) + GD-1 (1%)(50A) /E-
2(350A)/ LIF(5A) / Al(1,000A) 2] =4 = A =3k 3l
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F7] AA WG A= AR A SFERA E-28 A8, o] A5 0.9 mAlA] 1,710cd/m%(5.8V)E e 0.1
oluj Mz3E CIEE x = 0.306, vy = 0.6235 e AT}

[2A]e] 3]

ITO S22 3 wAo] 3mm X 3mm =77} ¥ =5 siEE 3 § A3t 719& s Aulol] F23 5 7] 2949
°] 1 X 10 5%orr7} § =5 & F 7] %8 ITO$) 9l CuPc(6504) / NPD(4004) / Alq,(200A) + GD-1 (1%)(50A) / E-
9(350A)/ LIF(5A) / Al(1,000A)¢] =4 = g Hsh it

7] AA BFAAE AR A SFERA E-92 ARS8, o] A9 0.9 mAlA 1,868cd/m?(6.3V)E YERA O H
oluj Mz}3E CIEE x = 0.325, vy = 0.621& Ve AT}

[A] e 4]

ITO 2829 w3 WA o] 3mm X 3mm 7|7} H =5 et F AAstsin). 7|3 W3 Aol st & 7] 2%k
°] 1 X 10 %orr7} M=% & 5 57]1 22 ITO ol CuPc(650A) / NPD(4004) / Alay(200A) + GD-1 (1%)(50A) /E-
15(350A)/ LiF(5A) / Al(1,000A)9] <A & Adutal o).

G AA P s AR A 3t 2 E-152 AFEE9 T, o] A% 0.9 mAY A 1524cd/m?(5.6V)E JER 0
=x=0.301, y = 0.621& YE T

)
o
=)
1=

N
=51
a
to

o, ¥ AW S AAldE 5o Aot & T2 ofol AE A k=t

=, 2 oune] /%A TS B odgo] Sk /& Roke] B B we] 1 /1% H Aol B4 54 WA
A ) thE TAHL GHE A 5 ATk AL olad 9 glolth, T mE o el A % d A S B
= wol A oA Hel Aolw @AHR Ro] ol Ao ola ¥ o] ok )
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