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55379 B
AT 1

(7] &38k2lel A, R1, R2, R3, R4, R6E 4, Z2W, C1-69 X3 == H|x39 &47], 6~C309 =3
T X 3E BEE 28 e (06~0309] X3 ®

slitolar, R1, R2, R3, R4, R5 & FHE Z=d
C6~C309] A8 Tt nx3ke 1wih@~?ﬁﬂﬂ%°ﬂ:a%ﬂﬂJ

ATE 2
A 1ol glolA,

271 C1~C69] &7 7)+= Wl (methyl), ¥ (ethyl), n-Z =2 (n-propyl), i-Z=ZI(i-propyl), n-
F8 (n-butyl), i-F€(i-butyl) ¥ t-FE(t-butyl) F o= s}<l 74-% Exoz st HA G 24,

373

A1 gl )lofA,

A7) wrersE 8o 28k == v x8kE ¥ 9 (phenyl), BFol#d(biphenyl), “}Z€ (naphthyl),

H2~ @ (phenanthrene), ¥ d(terphenyl), =528 d (fluorenyl) % o= 3FUQ Z& EHo 2 = HA
qgF =4

7Y 4

Al 3 @l loiA,

A7) ks 159 XA WE (methyl), o€ (ethyl), n-ZX 23 (n-propyl), i-ZZ3F(i-propyl), n-
Fe(n-butyl), i-F=(i-butyl) ¥ t-FL(t-butyD) 2}, F54, Alobd(cyanyl),
Egu a2 (trimethylsilyl), 52 (fluorine), EZZFEZWY (trifluoromethyl) & o= sl AL

=gom s A BY B
37% 5
A1 el gleiA,

F(thiophene), 3= (pyrrole), 32l (pyridine),

7] ol¥gae 25 FH(furan), EHL
AE EFo=R 3= HN g3 54,

v (pyrimidine) & o= s}l A
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A7 EHE BHL AU TAEEAI AV EHE B2 HA T ¥ 0.1-20%9%) AS SRR 3= A

g3 =32

A& 7

A1 AFT

A7 A1 AT vgRE Al 2 A5

A71 Al 1B A 2 WS Abelodl AEHH, AFFUS, ATTFES, YFEAS, AFES, dAFds s =
shata, A7) HEFEASS A 18 A Al 68 F o shUE XFete S 5HoE e fUIAANEA

2.
4 A

Wiy Ale E9

Eouge A g3 B4 9 ol Agsts fU1RAFaA ] #E Aot By FAHeR, E wde w
FEEY AEErt w1 P4 FES 2 A 99 24 9 o]g T o] Foxt fU1AALF A
w3 Alolrt

L B

H A gigstel wet T3 AR A2 HUFALRY] 2T7F SUEH2 Jded, olE e HHEAIA
2} F st EA f7)e3 o] S =(organic light emitting diode: OLED)Et1 % &&= F7|AA LG4RS 7%

of ME SRR WAy 9ov], oyl olel AAFE] LEH v 3

71 A EF Ak A F9) AS(E5) F A FY AS(FT) Ateldl dAd EFEAT dskE
o 3 =

LA H =
Aatd dakek eo] S olE F AdstuA WS e Aol Zekay 22 8 5 Sl=(flexible) F
= ]
=

ol N

AN PlE 2AE FHE 5 A B ok, Fekzvk tsEeel WY (Plasna Display PaneDeltt ¥ 4
AMBEL) H2Fdlolo] wlal e AgA (10Velsh) FHol sFssta, e A8 sust wwy Hov], A
el Holubth Aol Avh. EH 7] WA WHEL) e 4, P4, =9 4 AL ekl £ 9

SLEEINS PR P T B o B o

(1) "A, FH71F Yo AF-"-3AFo]=(indium tin oxide; 1T0)¢} 2L EFE Z2sle] Y= (anode)S &
i

(3) v, 7 AEFFUT o AFFESHIL: hole transport layer)S FAsth. olg|dt FIF5HTL
4,4"-¥) 2~ (bis) [N-(1-1} =€ (naphtyl) )-N-#]d o} 1] = (phenylamino) ]-¥}o] ¥ d (biphenyl) (NPB)S 30nm X
60nm B F2ato] PAET.

(4) g5, A7 AF g

S 2E(host)® =HE(dopant)E o] FoAH, 3}7] 32128 FAE+= DPVBIiES &
g}etal1-30.2 FAEE BD-aE EHER 1-10% &% H7Fse], 20~40nm A= Szt
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slel Lz Al 1-1

'|“ \

\N_Tu_ 4
\ N

N a =N
e N

A\
(5) the, A7) wFEA= Ao HAA4E4Z(ETL:electron transport layer) @ AXFYZS(EIL: electron

2 gAgth, olul, A7) HAAEEFTS  tris(8-hydroxy-quinolate)aluminum
=

3} AAFEe olFF P& O, AAFY $EEFS T 4 Ak

injecting layer)<
(Alg3)= o] Fojxith, H=t

ES
(6) the, 471 AAFUS Aol &= (cathode) S FA sk, v vt om 7] &5 Aol Rovrs &4

rok

o},

ALY

71k &2 el Slo] REATES FA, w4, AME Fdste], 49 e TS "

7] g thole o] f7] WSS FAs] A b 7] sEtEe] A Jden, dF 5H, vH5d
6,455,720 2,2-(Hol@)n|dE 23 (2,2-(Diarlyl)vinylphosphine) 3}+g&ES 7fA8kaL n| 2 E 3
A 200702927145 += F4F= Foldll(pyrene) T7FF 7HAW, v doldl7](diphenylamino) 7} Zete] x| &% 3
A kg SHES JiAIEaL gl g dighilar EEF U A12002-0070333%F AN CHdUgEZA FRE
4R, ol 7|7y drhel X EEl A g SRHES JfAeta, iguls 53837 A2007-00233355 % U 1ol
d &y 2 (dipyrene-spiro) Al 4 3 s}ehES JRAskaL gl

2 g
kI

SR W, MPEE D AR FREA wvke BAgel Atk olE % 10 AR uhs gol, FA9 A
FEob b W@ YA Fdol of@y] mEolm, Aede] A rlxZelels FAsEH EA Ak ¥
o AT WFEECUNE 7] ARAE WREREE] Fetolor Hut ¥ Fwe] FACIEMHE yikol
Aol %) BAE 97 ojele #AIZL Ak
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g‘ |:2‘51—)\12

R2, R3, R4, R5E= &, ZEY, C1-69 X3 w== v xsd d27],
%, olgae] aFeld AEsa, Rl, R2, R3, R4, RS & F e Z=
~C309] X3 T v x| gy WEs OE, C6~C309] X8k e v X2y olgdue

B Aoz, €169 <427+ wWHE(methyl), o€ (ethyl), n-~ 23 (n-propyl), i-ZZZ(i-propyl), n-
P8 (n-butyl), i-F€(i-butyl) Z t-FE(t-butyl) & o= L & A3, C6~309 WeH 172 X3 =
© HX#HE  #d(phenyl), wlo]#dd(biphenyl), W¥XE(naphthyl), 2@ (phenanthrene), FEHd
(terphenyl), &F2dld(fluoreny)d &+ Ao, 7] B3 159 XA = wE(methyl), o€ (ethyl),
n-~ 23 (n-propyl), i-ZZF(i-propyl), n-F®(n-butyl), i-F=(i-butyl) F t-H=H(t-butyl) 3} 2
C1~C6 ¢ &4 T&(alkyD)d, T4, Alobd(cyanyl), EZWEAH (trimethylsilyl),
EgZFo2v|E(trifluoromethyl)d 4 T},

ZZF 9 (fluorine),

2 oA o]l (pyrene)d] 1,6 Aol A3 EE= vX3E WS 5, olF iy Igo] X¥E HEF
erAEdI A& e vASE WES OF, odiy IFE EFstE ofvlVlE ESjiete], EdEs 4 e
L7t F3 ol Y e BACE e A FAFES st =, el 1,6 91X #do}
9 FEATE 29lEo] £, HEas W Mert 3L, 53 2719 E2do] ddoldl fAel Ao
24 A Ak Fro] FAle] A sttt

A7) s}shAl2¢ 4 R1, R2, R3, R4, R5, R6Z A" &= 9= (6~C309 AF E&= HX3e W3 152 317]

shspaizel A Aed 5 g,
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A-333 A-334 A-335 A-336

ot A=, & W Al 1 AA A wE {7 HAAEFLEAE A FF 22 F, A7) 404 A-330.=
A4 =491 N1,N6-bis(4-phenyl-2,5-difluorophenyl)-N1,N6-di(4-trimethylsilylphenyl)pyrene-1,6-
diamines 42 5o, £ ¥Ee HA PFEH9 oA E Ay},

314 o]
(1) 4-phenyl-2,5-difluoroaniline®] ¥4
4-phenyl-2,5-difluoroaniline & o}&&} -2 wh-&-210] o3 AT

DAL

F F
KaCOs
BrAQNHz + @—B.:DHB, {f \‘D Q MH2
i — Tekuene, HO =
F F

TAAeR, 295 T2 vier ZF2F9], 10mmole 4-bromo-2,5-difluoroaniline, 12mmol®] benzeneboronic
acid, 1 mmol® tetrakis(triphenylphosphine) palladium(0)3} 12g%] Potassium carbonateS, 30mL%
Toluene, 10mL2] H20, 5mLe] ethanolel] =<1 3, 100 T2l bathollA 24A137F WHEAIZ] & wh-$o] FR ¥
Toluenes AlA & ¥ Dichloromethane®} &-& Ag3ste] FEth. o] 7t FH3IA A2 oJF(silica
gel colum) ¥ &S 749} Z5H35l3 Dichloromethane®} petroleum etherE AF&ste] AAA s}, o]F o3}

(filtering)3}o] 2,5-difluoro—4-phenylaniline 273 2.2gS LA,

(2) 4-phenyl-2,5-difluoro-N-(4-trimethylsilylphenyl)benzenamine® A%
4-phenyl-2,5-difluoro-N-(4-trimethylsilylphenyl)benzenamine& of}efe} 78 WkS-212¢] & Aojzit).

w8219

Pdy{dbaly
F +BullMNa E

BINAP
7N NH;  + Br—@—%i— _ @ NH
= | Toluene
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o+ it Ela= Zg A0 12mmo1 2] 2,5-difluoro-4-phenylaniline, 10mmo1 2] 4-bromo—
trimethylsilylbenzene, 0.15mmol®] Tris(dibenzylideneacetone) dipalladium(0), 0.3mmol®] (+)-2,2'-
Bis(diphenylphosphino)-1,1'-binaphthalene® 14mmol2] Sodium tert—butoxide%, 30mLe] Toluened] =9l %
, 100 T¢] batholl A 24A17F HEA| T HT"’O] 2359 Toluenes #|7 3+ & Dichloromethane™ &g Al&
st &9 F et SRSt A o7 & %UH% 7+t =573+ th. o3 Dichloromethane®} petroleum
etherE A3l AZAAS L of33te] 4-phenyl-2,5-difluoro-N-(4-trimethylsilylphenyl)benzenamine 2%

2.6g5 LA

(3) N1,N6-bis(4-phenyl-2,5-difluorophenyl)-N1,N6-di(4-trimethylsilylphenyl)pyrene-1,6-diamine®] A=

A7 3}3shAl 4ol A4 A-330.% A9 N6-bis(4-phenyl-2,5-dif luorophenyl )-N1,N6-di (4-
trimethylsilylphenyl)pyrene-1,6-diamine< o}z <} %3 %"1301] 93] Loz,
HES 213
P{t-Bujy
F Pdaidbals
7 .; .S - & t-BuliMa
= '>=f = Toluene

o] T wle ZEk~Fol 6mmole] 4-phenyl-2,5-difluoro-N-(4-trimethylsilylphenyl)benzenamine, 5mmol2]
1,6-dibromopyrene, 0.075mmol9] Tris(dibenzylideneacetone) dipalladium(0), 0.15mmol9] tri-tert-
butylphosphine®} 7mmol2] Sodium tert—butoxide%, 15mLe] Tolueneol] =<1 & | 100 °C9] bathell A 24A1%F 2L
HAl T, 8ol FHEW TolueneS A|A 8 3 Dichloromethane™ && AME3le] &3 & 7Hsksla A7t
A ozt & gujE 7t SH k. o] % Dichloromethane® acetone® AF&3dlo] AMAAHL dtaL o3 3 &
AAE  AASEe] N1,N6-bis(4-phenyl-2,5-difluorophenyl)-N1,N6-di(4-trimethylsilylphenyl)pyrene-1,6-

diamines LT},

= =
gmm o A G EAL o] 83l Hr1A 1%%.&%}—3« Xﬂ;‘ﬁ%}% Blﬂoﬂ]é’ &), ¥ o] 93k A
A gy B 9 o]E o]&3 FrIHANF AR AeS vn Ay,
A3 o1
713 Aol QFE-El-2Alo| E(1T0)=9 w3 WA o] 3um X 3mm 277} H %= patterningdt & AASATH. A7)
71BE AE Ao A3 T FAYB o] 1X10-6torr’} HEE 3 T A7) ITOZ 9o CuPC <F 200A, NPD <F
400A, T2EEZQ DPVBiol 7] &40 A-3302 EHS ZHER oF 4% H7Fste] oF 200A, Alg3 oF
350A, LiF oF 5A, Al < 1000A9] FA=Z %2 HZ=519 ).

A4, 10mA/em oA 427cd/m’(3.34V)E TERRSom olw] CIE x = 0.141, v = 0.096% e,

2138 o2

713 Aol A E-"H-2A) =(1T0)ZE2] 23 WA o] 3mm X 3mm 7|7} ¥ EF patterning?d & A|ASAT. A7)

73S AF Aujo Az & FAH o] 1X10-6torr7} HEE 3 & A7) [T0Z Yol CuPC °F 650A, NPD °F
=

I
400A, E2E =492 DPVBiddl 7] #aA4eA A-42 ZA1E S2E EHER oF 49 H7bske] ¢F 2004,
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[0077]

[0078]
[0079]

S=E5561 10-1294236
Alg3 ©¥350A, LiF ¢k 5A, Al ©F 1000A ¢ T2 «x} F=3}%ct.

A AT}, 10mA/em oA 458cd/m (3.49V) 2 LFERIQ1om olw} CIE x = 0.130, y = 0.0955 YERAAT.

713k ol QlE-®l-SAle] =(IT0) 59 33 WA o] 3mm X 3mm 27|17} S| %EF patterningdt & A3t Tt. 7]
J&% A% Anjo] AAs T FAYH ] 1X10-6torr7} HEE & T A7) [T0= 9o CuPC <F 200A, NPD °F
43l | 3staj4ol A A-472 FAE 2Z2E =HE=Z oF 4% F7lste] <F 2004,

Alg3 ¢F 350A, LiF ¢F 5A, Al ¢F 1000A 9] FAZ =2 453k

AP AT}, 10mA/em oAl 492¢d/m (3.3V)Z LERGlom olw] CIE x = 0.143, v = 0.0922 vehilch.

g
= E
J}O
- >
o
[
5
S
Nv
o,
e

b WA ol 3mm X 3mm A717F HES SEYS & AAFsS. 7] 7
%}Zﬁ& 3‘% F749g o] 1X10-6torr7} =% g & 7] 1103 9ol CuPC °F 200A, NPD
400A, Z2~EEZAQ DPVBidl 7] 3teA4o4 A-652 AR EHS EHER oF 4% HUlste] <F 200A
Alg3 <F 350A, LiF ¢ 5A, Al <F 1000A 9] FAZ =2k 253k ).

AA AT}, 10mA/em ol A 269cd/m (3.55V) 2 LFERom o) CIE x = 0.15, y = 0.087% YERAAT

H| 0l g
7% Aol AE-E-SAl=(1T0)%e] W3 WHe] 3m X 3w 2717} NEs Aedd F AGSA. 4] 7]
e A Avjo] A3 3 FAHo] 1X10-6torr7f HES ] °F 200A, NPD <F

Z 3l & H7]ES 1T09 o CuPC < °}
400A, T2~EEAS DPVBidl A7) 38tal1-302 FAE BD-ags = E 3ko] ok 200A, Alg3 <F
ok 5

A, Al °F 1000A 2] FAZ <=3} 4533},

A8 74T}, 10mA/em oA 526 cd/m (6.7 V)& YERNCH olg CIE x = 0.136, v = 0.1885 JERISIT).

o714, A7) CuPCF 7471 DPVBI Z+2h-2 A7) gehal1-1 & A7) gea1-22 FAEY, A7 NPDE §17] 848
A5-12 TAIE I, A7) Alg3E 317) §8a5-22 TA| T

5} 8k A15-1
3008
J C
s1215-9
®
N
o\'i‘l O
s o
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A AP WX AP 49l vade] vwARE olgl Tiol JeRNAT. o714 Aol weli v, AR
9= mA/en’, =] B9 cd/m ot}

iy

=]

1

A AF = CIE(X) CIE(Y)
A3 o1 3.34 10 427 0.141 0.096
213 o2 3.49 10 458 0.143 0.095
218 o3 3.3 10 492 0.143 0.092
213 o4 3.55 10 269 0.141 0.096
H] 3o 6.7 10 526 0.136 0.188
1S T8 & 5 A& mkek Zol, Al WA Ao BEas @ AFmr) ddEAY. 535 Hla
of o} waate] & wf, AHY(eF 3V uEF)olA o] THsEHA CIE(Y) ghe] 0.9 % sholx] MEwrh &4
HAeS 4§ A

LAIRE mkeh o], fFIAAE A Al 1 71(110), Z7] Al 1 71(110) 3 vEEE Al 2 7]
vZADT, 37 Al 1 713 (110) e FAdE e IRl S =(E)E EEs).

A7) FARgTel R E(B)E FF RS e Al 1 4501200, &5 9T s Al 2 A5(130) 2 47 A
13 Al 2 45120, 130) Abolol @5 7135 (140) 22 o] FojFith. =HelA= Al 1 A=5(120)0] &
71 AL 718 110) 9 A ste] SISk A Hela glot, oje g 4] Al 2 A=(130)°] 47 Al 1 7]

F(110)el skl AAE 5 AT

A7 A1 AF(120)2 gk ghol vy
A 2 AF(130)2 434 gho] vuy e B4
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