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A7) 8keka 1olA Al, A2 & 247 55 A 02 X 3he Ay 2] 8y %] 22 3] 2]t d (pyridinyl), & 29 (quinolinyl), ©]
A F =29 (isoquinolinyl), #'%#22%2]d (phenanthrolinyl), B3] 2] t] | (terpyridinyl), ¥}°]3] 2] t] d(bipyridinyl) & ©]
S0 XA ZHE Ay o] sto]m Al A2E AR ZAY AR TgE 4 Q.

55379 89

A7) ek 104 Al, A2 = 42 59402 X3 AL X35 %] @82 I 2]t d (pyridinyD), & 2] d(quinolinyl), ©]
2~ F=2]d (isoquinolinyl), #'@}2=2]d (phenanthrolinyl), B3] 2] t] d (terpyridinyl), ¥Fe] 3] 2] t] d (bipyridinyl) % ©]
S0 XA ZHE Ay o] sto]m Al A2E AZ ZAY AR TE 4 Q)

7% 2.
A1l el A,

7] Al, A290] A gE A A1, A22] A 37]E= ol (aryl), € (alkyl), oFE %Al (aryloxy), &= Al (alkoxy), &&olw]
(allylamino), ¥Zo}v] =(alkylamino), 3] == (hydroxyl), o} o}u] =(arylamino), &2 Zl(halogen), Ao}
(cyano), 7}E.d(carbonyl), o} =(amide), 2 7F252A (carboxyl), F &2 9 (quinolinyD), ©]AF =29 (isoquinolinyl)
O o] Rzl FoRZRYH AUy S 5O 3= AR A 3hEHE.

A7 3.

A 18] Lo A,

A7) AL, A20] X3E A9 Al, A29] X38+7] & #Hd(phenyl), vFo] # D (biphenyl), E & #d | € (triphenylmethyl),
do| g g dl(phenylethylidene), T)#'d ol € 2] €l (diphenylethylidene), #d ® € g t}¢l (phenylmethylidyne), #H]A]

(phenoxy), 282X (tolyoxy), B € (vinyl), &ds}o] =(aldehyde), " € (methyl), ol € (ethyl), ZZH (propyl), ] A >x
Z Z(iso-propyl), BIA & FE (t-butyl), AFo] =2 &2 (cyclohexyl), Tl #H do}v] :=(diphenylamino), 7FHFZ(carbazole),
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& (morpholyl), W& Al (methoxy), °ll &4 (ethoxy), 3= #A](propoxy), 754l (butoxy), H "o} 1=
(dimethylamino), T} #l'd o}1] ®=(diphenylamino), o}l Bl o] E(acetate), B4 2 A Z o] Fojx| &= L o2 HE A
AL EAR O = HAx}p A shate

3T 4.

A1l shel A,

7] AL A2 T S8 2 T o] sl A B o s A A9 S 3tE

[3}38FAl 2

471 8heba] 20 M R, WA Ry & o)1= ahibe WEv)o] i ubr R = B A $229).

4T 5.

A1kl ot A,

A7) AR A §3HE- the 31814 3 Fo] o] dfuel AL B o at AR A 53E
[s}e}413]
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AN FAAEF RS AL S 7hee] AR vy g
(DA, FH71 o = =45 J3vh &= =42+ &3] [TO(ndium tin oxide)7} 2221t}

(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 9ol #7123 =(organic emitting layer)S A3t} o|w] I Qo we} BE-E (dopant)% 7MoY, fo1E g
(organic emitting layer)2 A4 whg3 9l =0 dbg5 ) A A wbgZo] shuto] S Als A sfko] of 2714 Al Z(gray
scale)S % d3sHA ). %*—‘,‘(green) Wwg=o 535 EA(R-slo]EEAF =1 O]EE ")) (tris(8—hydroxy—

quinolatealuminum), Alqy)S 71 30~60nm A %= F26tH &< E(dopant) == MQD(N-E 7 1= 2]:=)(N-Meth

ylquinacridone)& o] AF&-3it},
(5)L Yol Ax}HE=(ETL:electron transport layer) & AAFUZ(EI L: electron injecting layer)S 9% 4 0 2 9
S|, AAFRAE TS AT 54 (green) T3] A5 9 (D)9 Algy7t F2 AAFEH S 2E7] wel dAk 5

e e =
A/TFETE
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T A2 A g&o] wa HPA o] FEet AAstE WAskaL Axf rol Uig GFFe] A2 HA dE e
S NdEE A A Y SFES AR AES O R s §7) AA BFRAE ATES 1 BEH o7 )

speba] 1ol Al, A2 = M2 22 729 s 9o, 44 48 729 s o

A7) 8heka 1ol Al, A2 & 247 5 A o2 X 3y Ay X8y %] 22 3] 2]t d (pyridinyl), & 29 (quinolinyl), ©]
2 F =2 d(isoquinolinyl), 342 =2 d (phenanthrolinyl), Eifq?/]‘?]‘é(terpyridinyl), vlo] 1] 2]t d (bipyridinyl) 2 ©]
So] AEA 2R A ol shtoln] Al, A2 A2 2AL AR T2 % 9l

B A H o7 ek 194 XS AY X 8kE A k& Al, A2 = Z+Z}F Hd (phenyl), HFo] 3 d (biphenyl), ¥ gt d
(pyridinyl), Y2 € (naphthyl), =29 (quinolinyl), ©]4&# =249 (isoquinolinyl), Z=# 9 (fluorenyl), Eldd
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(terphenyl), W& (methyl), ol € (ethyl), ZZZ (propyl), ©] A2 ZZZ (i-propyl), &= l(halogen), A FA~=gd
(phenanthrolinyl), # =4 (quinoxalyl), B3 2]t d (terpyridinyl), o}1] E(amide), W13 €] o}Z & (benzothiazolyl), v}
o] 7] 2 t] d (bipyridinyl), B] 239 <Alr]o}Z 2 (bisphenyl oxadiazolyl) 2 o] 5 9] 3k S o= RE Aeld 5= 9t}

F7) ABHAAG A2 A G Al A2 T A EE AL, A29] A Al, A2 o] A&7 == ofd(aryl), ¥ (alkyD), oFE &
Al(aryloxy), &=Al(alkoxy), & o}r| = (allylamino), ¢ o}r] x=(alkylamino), IS‘}O] =22 (hydroxyl), o}&o}r] =
(arylamino), &= 7Zl(halogen), Al¢}=(cyano), 7+ (carbonyl), o1 =(amide), @ 7}2E- A (carboxyl), A=dd
(quinolinyl), ©]AF =29 (isoquinolinyl) 5 &% o] Fo|Z 1&F © 25 H /8_5—‘15101 2 4 qltt.

Eok FAH R X3hE AL, A29 A Al, A29] A $7|2+= 7H7F 54 0 2 #d(phenyl), vk # d (biphenyl), E &
¥ 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=& (propyl), o]|&ZEH(iso-propyl), HHA 2] F-E (t-butyl), Abe] Z =23 A (cyclohexyl), T3 dolr] =
(diphenylamino), 7}¥}&(carbazole), B2 2 (morpholyl), W& A](methoxy), ol & *](ethoxy), X 23 A](propoxy), &
Al(butoxy), "4ﬂﬂ‘éo}ﬂli(dimethylammo), t] ¥ d o}u] = (diphenylamino), o}A|H o] E(acetate), 4 2 P A E o] Fo
A& IFoZ2RE dexo] A 4 9l

7] A AYG 22 A G2 Al, A2+ 817] 81812 29 o] = a4 Qi

s}skal 2

%%%@UU

55
471 8teb 12 depolzl dak dashghaE 2 flolA A e vdd FEfel Al, A2E Fske] ke FH e s es
AL 7 lon, xH o 3ok 3o 7AlE Sftees d2s 5 A
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sh5t4) 3 % B-1(1,6-T17) 5 2l I sbo] )] @A,

1. 9ol @l 32 2H(Pyrene boronic acid)2] g4

i
B

K ‘ ’ ‘
n-Buli  BOMe) HCI
THF THF HZD
) D
Br H

|
o

AzZE 27 Svtd 8t~ 1,6-vy B 2R o] dl(1,6-dibromopyrene) (10g, 0.027mol) F4=°l €] Z(anhydrous
ether)(lOOmL)E Y wRkA T 28] A =78 Col A 2.5M n-BuLi(23.8mL, 0.06mol)& 3] A &}3 tf& 2o 2
LB L8 Z A B AT A 55 -78 T E U9 the Eg o ' & A triethylborate)(13g, 0.09mol)&

=
=
al
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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-vf=gld o] dl(1,6-diquinolinylpyrene) (E-1)2] &4

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 g ZF 229 8(Dichloromethane) ¥ &5 AF&35te] &3 3 7 57319 ”ﬂﬂ-% 2 (silica gel columm)
stal gl 4k SR F U 22 a ves S AMEste] AlZA S st AH P S oA 1,6-HF = d ol
(1,6-diquinolinylpyrene)S 92 <= ¢t}

A AN 490 9% B-10 6-19 el dotola) o Fo el Gl Agaisiont, Be A du i
S 9 P eIsh AR YR FUAea golstAl G F glome PAL AEe A
EEEY

ITO Seb29] 3 WA o] 3mm X 3mm =77} 5525 siE P § A3t 719& s Aulol F23 5 7] 299
©] 1.0 X 10 %torr7} S| =% & F 7182 ITOSI ol CuPc(650A) / NPD(4004) / Alq5(200A) + GD-1 (1%)(50A) /
Alq4(350A)/ LIF(5A) / Al(1,000A) 2] <=4 2 A utaglth,

Hlate = el fr7] AA g aatbe] Ao ol dAp A spghE 24 AlgyE ARESE AL, o] 4% 0.9mAl A
1,251cd/m%(6.5V)E JepgIglon, ojuf M=% CIEE x = 0.307, y = 0.6125 eI T
[AA]of 1]

ITO Seh29] g WA o] 3mm X 3mm =77} 5 %=5 siE P93 § AA st 71a& s Aol F23 5 71299
°] 1 X 10 %orr7} § %5 & F 7] %8 ITO$) 9l CuPc(6504) / NPD(4004) / Alq,(200A) + GD-1 (1%)(50A) / E-
1(350A)/ LiIF(5A) / Al(1,000A) 9] =41 & A&}l k.

F7] AA WG A= AR A SFERA E-1S AFEE T, o] A$- 0.9 mAlA] 1,472¢d/m%(5.2V)E LER S o
ol M3 CIE+= x = 0.298, y = 0.6165 YERH AT

[2A]4] 2]

ITO =et~e] g o] 3mm X 3mm 717} =5 AEd et 5 AlAdstolch. 719h& 2e Aol F2e & 71299

°] 1 X 10° 6torr7} HEE g 5 {7125 ITOS o CuPc(650A) / NPD(400A) / Alqs(200A) + GD-1 (1%)(50A) /E-
2(350A)/ LiF(5A) / Al(1,000A)9] &A1 = A =at it

_10_
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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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