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(37 SN AB & 44 SYH 02 ABHAL A4 S PGS 1§ 0P e 1§, AYE 1FoRTH

A3 2.

A1l oA,

A7 A E ALY XS E R &2 A, B = 22 3 9 (phenyl), HFe]l 3 d (biphenyl), 3] 8] v d (pyridyl), Y432 & (naphthyl)
, A =29 (quinolinyl), ©]a# =2 d (isoquinolinyl), Z =229 (fluorenyl), B #d (terphenyl), W& (methyl), ol &

(ethyD), ZE = (propyl), ©]AZ 2 (i-propyl), =2 ZAl(halogen), #'F2~ =2 d(phenanthrolinyl),# =424
(quinoxalinyl), B3] 2] t] d(terpyridinyl) ¥ o] &2 XA ZHEH Aed A& 502 sl $2E B4,

3T% 3.
A 27l e A,
471 A, B7F 2188 B, A, B2l X871 o (aryl), 2 (alkyl), oFE & A (aryloxy), ¢4l (alkoxy), & o}]

=
(allylamino), &Zo}m] =(alkylamino), & &l (halogen), Ao} =(cyano) & o] Fo]z O 2 HE Aulg A& E4

3t S2E B4,

o K

=
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T34
A2l el A,

271 A, B7F 218kl -, A, B o] X871 242 594 o2 #Hd(phenyl), vke] #ld (biphenyD), EE]# dHE
(triphenylmethyl), | d | € 2] ®l(phenylethylidene), U] d o & 2] ®l(diphenylethylidene), #'d ¥ € 2]t}
(phenylmethylidyne), #l=A](phenoxy), &2 A] (tolyoxy), "l & (methyl), o & (ethyl), Z=ZH(propyl), 0] AZX 2
(iso—propyl), ElA & F-E (t-butyl), Ato] FE 3 A (cyclohexyl), T ¥ do}v] =(diphenylamino), &% % (morpholine), H|
5 Al(methoxy), ol 5 Al (ethoxy), Z 23 A(propoxy), F-5A](butoxy), T ¥ o} =(dimethylamino), Tl 3 d o}v] =
(diphenylamino), B4 2 G4 E o] FoX] = T2 HH AEH AS EQHO 7 3t T 2E 4.

3T 5.

A1l 2hel A,

fols
[>
(m
i
L

71 A, BE B 31314 2 9] o= sl S 5o R Sk

[3}eh4]2]

I I
piyges Q@ £ O
- - = e s
\ \ 4 NC

N4 / 4 Ay

Fg =
Rs 11 95\ N I Im RS\%\,NTm
R L wI w P

Rs R3 Ra R

R

q Ry ,
5 Te Rs RIB
NIFq REK/RrNT Rsx' NP N Ra | oy
= - =
Rs Hq Rz R/\T/\“‘/H 2 Ry A/J\R'I R
Ra Rs Ry Rz 2 Rz Rz Ry
Ts R|1 Re Ry I?B T1 Ts Ry
RsY\ =y Rs g
| | |
R R,

(7] 3}skA 2014 Ry ~Rg= o= sprpi= W 7] o] ol Y A= B o))
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4T 6.

A1l e A,

HA-9 HA-10 HA-11

HA-12 HA-13 HA-14 HA-15
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HA-32 HA-33 HA-34 HA-35
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HB-3 HB-4 HB-5 HB-6

HB-11 HB-12 HC-1 HC-2
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HD-7 HD-8 HD-9 HD-10
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HE-12 HF-1 HF-2
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HF-3 HF-4 HF-5

HF-6 HF-7 HF-8

HF-9 HF-10 HF-11

HF-12 HG-1 HG-2

HG-3 HG-4 HG-5
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HH-10 HH-11 HH-12 HI-1
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HI-10 HI-11 HI-12

AT

A1 WA A6 T2E 24 238t B3-S 2te 77] dA S3 A
g A A
kg o] A gk A
Yol 534
Brgo] &35k V)& 9 I ok e
2 Hye T2 24 9 033 ES dHToAAY E2E BEAR AMSSE f A AEF A be] Bk Aot
71 AL 2~ AHorganic light emitting diodes, OLED) & H2F =9 A5(=) 3 A3 74 A=(4=) Alolo] d4d#
71 83g5o AetE FUsIH AR} 3ol AS o] F & AdstHA] HS Ul Aol
FANAAS G oA s ZEkaE 22 E S E(flexible) 9 7] Yol AAE AT 4= IS W oy}, k=)t
& o] 91 € (Plasma Display Panel o]y 7] 7| HLJaL(EL) tj=E g olof vl 10Velste] W& Aol A F-50] 7+
Sokal, M8 ARV H|w A Ao Azto] wojythE o] ok e, U AA LG AR = 5 H A A A ] 371X
AL Ve F7F o] MY S-S A Tl A E g o] AxlE B2 AlgE ] B Ao giide] Ha Qlrt.
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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 43

(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},

==

(5)2 9ol AAFAEZ(ETL electron transport layer) @ A2} 5 (EI L: electron injecting layer)S &40 2 <
S|, AAFRAE TS AT 54 (green) T3] A5 9 (D)9 Algy7t F2 AAFEH S 2E7] wel dAk 5

FTAE EAS AL ol upEl W Aaxle] &3 Aol GEix R, 113
7] fst E2E Z4 9] sdo] Ak AL o] 3t}

514 194 A, B & A2 g 720 25 9, 47 be 729 5% Jot

kv

agomnE Ay

M

I

stel2] 164 A, B &= 242 9402 X $hE A X $hE ] & ek w0l P oty 1, AW
2 g Aok

Hop FA Qo2 g}8ha] 1o A X3 A X 3E 2] 2 A B = 2H2 9 d(phenyl), vFo]#d (biphenyl), Iho] 2t d
(pyridyl), Y€ (naphthyl), 7= 2] d(quinolinyl), ©] & %E] ‘é(lsoqumolmyl), Z 299 (fluorenyl), ]9 d
(terphenyl), "€ (methyl), ol € (ethyl), ZZF (propyl), | AZ ZH(i-propyl), &= (halogen), ﬂ]w*iﬂl‘é
(phenanthrolinyl), 7 =22 d (quinoxalinyl), ¥ 2] t] | (terpyridiny) 2 o] & 9] X34 T o2 FE Ag= 4 )
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A7) A AY X8R FS& A B XSE A B A9 A, B9 2872 o (aryD), & (alkyl), oFE S A]
(aryloxy), &= Al(alkoxy), &E ot = (allylamino), &2 o}v]| =(alkylamino), =7l (halogen), Alo}x=(cyano) & &2
o] Folxl AF o RN dEr o A 4 9l

T3 FAHoR FH A B A9A B X2 47 584 oz #Hd(phenyl), vho] 7l d (biphenyl), El#d
| & (triphenylmethyl), ¥ 'd | € 2] ?l(phenylethylidene), ©] ¥ d ol & 2] ¥l (diphenylethylidene), ¥ 'd v & ] t}<l
(phenylmethylidyne), 3% A|(phenoxy), &2 24| (tolyoxy), W8 (methyl), ol E(ethyl), ZZZ(propyl), o] AX=2H
(iso—propyl), A 2] F-E (t-butyl), Ate] E 23 A (cyclohexyl), T ¥ d o}7] i=(diphenylamino), %% ¥ (morpholine), =

E Al(methoxy), o & A (ethoxy), EEZA](propoxy), F-EA] (butoxy), ‘1]HﬂE‘O}H]L(mmethylammo) o doln] =
(diphenylamino), B4 9 gA =2 o]Fo|x|= 2o 2 RE Aelxo] 4 4= gt}

7] AR AL ABEA e A, B = 517] 3844 29 o] sl = 9ok,

454 2
M, M.,
Ry R5\ Ry R5
Li;ﬂ » I2 WU W’: .

Ra

s Rg
|
NIFq Rﬁx/l\\\ N R, Rsx R S
F
Rs Hq Rz R /\T/\/“R ey /
3

Ra Ra R2 Ry
Re Ry R Ry 3 R4
Re_L A Re b R T
T\ N 5\(\\ =y 5&("“&/‘*[\]
|
Ry R, Ry \ﬁj}“ﬂz = |%\R
3 Rs Ry Ry ,
Ry _
il
O, O T, RO ey
8 £
Ry NI W) N = = |
R. Ra

7] BFekA 20014 Ry ~Rge o= dfubi= wlE 7] o] il Y A= B o)t

112 HLE‘ﬂHOi?ﬂ 25 AL 9ol A3 ohgs Fejo] A B BE F skl theFs FElo] st

[e]

ot

e}
25 34
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HA-9 HA-10 HA-11

HA-16 HA-17 HA-18 HA-19
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HA-36 HA-37 HA-38 HA-39
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HB-3 HB-4 HB-5 HB-6

HC-3 HC-4 HC-5 HC-6
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HD-11 HD-12 HE-1 HE-2
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E
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HE-3 HE-4 HE-5

HE-6 HE-7 HE-8

HE-9 HE-10 HE-11

HE-12 HF-1 HF-2

HF-3 HF-4 HF-5
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HG-6 HG-7 HG-8 HG-9
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HI-2 HI-3 HI-4 HI-5
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Br H—. .f
_PdPPhy
K;,ccu._, THF

AZxH 33+ T2 vigk Zgk A~ 79 #d B 42 phenyl boronic acid)(3.71g, 0.0305mol) ¥} 1,6-tjB. 2R 1}o] dl(1,6-
dibromopyrene) (5g, 0.0138mol)& = HEg}slo] =2 F H(anhydrous THF)(80mL)oll @il A 71T}, )] Ea}ﬂ*
(Egdd 2325 (0){tetrakis(triphenylphosphine)palladium(0) }(0.4g, 3mol%) 3} ©A-5(8g, 0.044mol) =
(80mL)°ﬂ ol & 100 T w2t (bath)oll A 24A]7F 3 HkS A] 7] 3 wk-3-o] 87} ¥ HED o] =2 F2H(THR) = Xﬂ
7 3t & g &2 2 W ek(Dichloromethane) 3} && A}&-3lo] F&3 & 729 75k A7+ A H (silica gel columm)
T &l I SR F U2 EY dee S AMEste] AAAAE st BHP S oA 1,6-HAld-FolAlS IS

E —=
ATk,

2.1,6-tB25 -3 8-t)dd-3o]A(1,6-Dibromo-3,8-diphenyl-pyrene)2] 34
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AzE 37 T ute Sl A7) Fd el 1 Aol A €2 1,6-t 3 d-Tho] #(3g, 0.00846mol)< 7+ A4 3FekA
(anhydrous CCl )(SOmL)Oﬂ Wil AT B35 (Bry)(2.7g, 0.0169mol)& ol A 7tek 5 whg-o] TR wH o gt

&8 A7he F AERelel 1,6-0n a3 8- d-sold e 3E o,

3. 1,6-t#Hd-3,8-t]u gl t] el -g}e]@d(1,6-Diphenyl-3,8-dipyridiene-pyrene)(HA-26) ¢ 343

_PdFPhy, HO
KEo, THF

AzxH 37 T vue Sohade] 7] A o 2ol d2 1,6-HHE=RE-3 8-t 3 d-3o]dl(3g, 0.00585mol)¥}
3-¥gd = /\*P(B -pyridine boronic acid) (1.58g, 0.0128mol)& F<= B E&}slo] = 2 (anhydrous THF)(80mL)l
Y wHkA 71T HEg 7| A (EYdHdaE i*”)-LLE}H(O){tetrak1s(tr1phenylphosphme)palladium(O)}(O 4g, 3mol%)¥}

EHAFZEE(8g, 0.044mol) S E(80mL)el| 51 3, 100 T2 ¥Wi2~(bath)ol| A 2447t 5-<F awk *1 0 Fkgo] FREW
Egsto| =2 FHTHR) S AlA 3 3 tF 22 e (Dichloromethane) ¥ &5 AF&35Fe] 53 & 749 SF-5ko] A
7+ A (silica gel columm)$- &l & 7%t T 73t ¥ o] S 22| e} W eh-&-& A3 ZH S sho] FEj Y sk

1,6-t9d-3,8-t] 9] 2] e - sho] 1 A2 5 9ot

9 A el A<= sheb] 3% HA-26(1,6-H 3 d-3,8-H I 2lvd-gte]dl) o] g & o= 5o dHstdlont, & d
e SgEEE 9 At FARg e s FAetd ol AT denz 7 AA Y A2 et
[AAlel 1]

ITO =et2~9] g HA o] 3mm X 3mm Z7]7F =5 s & AAskqlct. 7]

2 A% Y
o] 1 X 10 5torr7t I &% & & 77155 [TO9 ol CuPc(650A) / NPD(400A) / £22E(200A) + =FE (1%)(50A) /
Alg, (350A)/ LIF(5A) / Al(1,000A)°] =4 = 2328} Qltt. 471 CuPc, NPD,Alq,= 242} 8h7] shek24 0 7] 21 sh3h&

ol

s34 4

WEs T
Tl O
\N—Cu—N\
» |

|
Mo =N
8 NPD
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s A2 87] 834 52 e o)A &= GD-1S A
3519001, o] A9 0.9 mAdAl 1,820cd/m2(4.1\/)% Uetigl o ol Mx3F CIEE x = 0.329, v = 0.6315 YEH
A

GD-1

$2E EAE HB-8& AHEalSla, EE 2425 GD-18 AFEE 2S Al9stares A 13 5dshA Al x5kt

o] 245 0.9 mA°IA 2,240cd/m?(4.3V)E JERA o1 o]w] M 3% CIEE x = 0.311, v = 0.632Z ERH ST

[ A4 3]

TAE SR HD-8& AHE8IQlaL, B E SRS GD-12 ARS8 AL Alelstars Ao 13} 5 At Alxsgin
°] % 0.9 mA°lA 1,994cd/m*(4.2V)E Wbl o ofm] MAIE CIEE x = 0.309, v = 0.6412 LJERHAT

[A A4 4]

F2E BAR HE-8S AHEaH3 3, BRE B4R E GD-12 A4 AL A9et s A6 19 5 Azt

o] 245 0.9 mA°IA 2,123cd/m?(4.5V)E JERA o1 o]w] M3 CIEE x = 0.315, v = 0.630< YERH ST

ol

TAE A AlggE AFEEAL, BHE B RE GD-13 AR AL Al9lstare AAld 13} 5 da Azl

o] 2% 0.9mA°l A 1,251cd/m%(6.5V)E YeRHe.H oju] M=% CIEE x = 0.307, y = 0.6125 YERAAT}

5E BAE HA-262 88190, BRE AR E 7] 8344 602 vheh oA BD-18 AHS & A& Al stas
Al =
= [e)
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o] 2% 0.9 mA°l A 887cd/m?(5.2V)E Webl o ojuf Mz % CIEE x = 0.131, y = 0.184E5 JERAITH

[2A]4] 6]

}01'

AE BAZ HB-8S A88195, BHE SAZE BD-12 A8 % AL Agsa: 4 13 5Ash) Axsch

0.9 mA°l 4 970cd/m?(5.3V)E VR eH o] M=% CIEE x = 0.132, y = 0.1802 YERA AT

[2A]e] 7]

e

ZAE 547 HD-82 AM835l9 1, =HE B2 2= BD-13 AL83 AL A9 dtas AAd 13 U3 A Al %349 o).

o] 4% 0.9 mAlA 585c¢d/m?(5.1V)E e o oju] W& % CIEE x = 0.132, y = 0.1952 eI Th.
[ A 8]
T2E EAR HE-8& AHE3I9aL, B E B8 2= BD-15 AHE3 21

Aol etar= AA el 13 & A skAl Al 83

iflle3
ol
rr

0.9 mA°lA 987cd/m?(5.2V)E YERN Y oH o]w] B33 CIEE x = 0.133, v = 0.1935 YR SITH

A& 87] 518H4 72 e o] A= DPBVIE AF8-8H9al, E9E B4 2% BD-12 AMS-3 AL Al9stas A
Al 13} & sl A8kl

o] 4% 0.9mA°l 4] 530cd/m?(6.7V)E LFERI oW olu] M % CIEE x = 0.136, y = 0.1895 LFERA I}

oY, B WS A6 E Fol Mysta ot B e oo AW A gkttt

2, 2one) )% TS B o] S5k Ve Roke) Pt B owne] 1 /1% Abdelu B4 53¢ WA

A A o FAHG FUlE AR 5 Qe AL olHd 9 Aol T uE o el N Jl%d DA EL ¥
1

e &
Flell] At vpeh o], & WL e, AEE f7] A BFLAE TS 9% S2E A S AT 3
oh E3 o] & UGS TAE AR o] &8k ALK, LEF] f7] A LFRAE AT 5 Uk
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