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Al AF(ELD 2 =41A4S 2t Al A5(ELD 2 4 A5 25 45d &
A=, HFEHE A5 e S ASY 5 . Al %
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tin zinc oxide) oo X F Ak, Al A=F(ELD)e] wHEHY A=
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FEA, Y2u A5 9 Beud B Bi 2o 35 48R 52 5 4 goul, ol @gd: Qe of
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A& wsh gol, 4F % GAURS 4T M9F % A4 AASEL) F A% e o 2T 5 9
o AT MR BYFEAN FEHE ol el ©E T AUE wase] ¥ ¥F 5% $7AY
S ook 4F MeFel TP BAZE 4F £4 JOWRC TFE F Jx BAS A48T + Ao A
4 AAFEL A4 45 AAEWOLIE FE 45 FAWROL 14 FU2 BRI A48 o
Folut.

F 100A WA <F 300A2 F7
22 U8 B4R o]Fofx gdF: I H4o A
A<
T

ATt

BFS(EML) 2 Ak vheh o] B o] o Ao we A stEs £33 & Qi
WS (EML)S sh8hA] 12 BAE s $E A SPgES 18 B 23 ol ¥ 4 vk, wE3F (B2 sh8HA
12 ZAEE Fd4 3F3E o9 3AY ARE ° X8t 3 F vk, A& 5o, &3 =-DPVBi(spiro-

DPVBi), 223 2-6P(spiro-6P, 2,2" ,7,7 -tetrakis(biphenyl-4-y1)-9,9" -spirobifluorene(spiro—
sexiphenyl)), DSB(distyryl-benzene), DSA(distyryl-arylene), PFO(Polyfluorene)A &2+ X PPV(poly(p-
phenylene vinylene) Al AR o] Fojz Fo|A AdH o= s Xl 4SS ¢ ¥ 4 Q. v

g, olo] olste] @A AL ot

WFFELE T2E 9 ERES ¥FY 5 Uk, BAEE AET 2wl O AAdd e §d 5
59 TR 5 9%, BREE QY BAEY £ ot &, 2 dyel o ANdol e gd2 saEe QP
B2 ARz ST 4+ o o, ool sigel GANE AL ohiW, A Hol, & wrel < WA
OE AL HPEe d B9 A9 IBE AR AT FE Ao

WHSEL)S A 5o, 3N B s AN WASU £ Aok o, oo sk} @4EE AL ok
o, A4 Y EE %4 3E BYHE 3Y SE A

= 2 29y d A w2 AL FFE 9l T Tledol] ¢Ezl ARl S2E ARE U X
stsk = Q). olE 59, Algs(tris(8-hydroxyquinolino)aluminum), CBP(4,4'-bis(N-carbazolyl)-1,1"'-
biphenyl), PVK(poly(n-vinylcabazole), ADN(9, 10-di (naphthalene-2-yl)anthracene), TCTA(4,4',4''-
Tris(carbazol-9-yl)-triphenylamine),  TPBi(1,3,5-tris(N-phenylbenzimidazole-2-yl)benzene),  TBADN(3-
tert-butyl-9,10-di (naphth-2-yl)anthracene), DSA(distyrylarylene), CDBP(4,4" -bis(9-carbazolyl)-2,2" -
dimethyl-biphenyl), MADN(2-Methy1-9,10-bis(naphthalen—2-yl)anthracene), DPEPO(bis[2-
(diphenylphosphino)phenyl Jether oxide), CP1(Hexaphenyl cyclotriphosphazene), UGH2 (1,4~
Bis(triphenylsilyl)benzene),  DPSiO;  (Hexaphenylcyclotrisiloxane),  DPSiO;  (Octaphenylcyclotetra

o

SHEE 9 7leEobl Lzl dukHd AznEs ¥t 5 9l A5 5o, o|gFE(lr), #H=(Pt), Fw
(Pd), &2=F(0s), EHEHTI), AZ23ZF(Zr), FZwHD), F2FEW, HEE(T), 2FRL) Z EF(Mm) ZF
Aoz  yE X w5 FAE O xgd & dy. dE 9], Flrpic(Bis[2-(4,6-
difluorophenyl)pyridinato-C2,N](picolinato)iridium(I11)))S ¥3 s ¢ v}, EHEE %4 THEYD F:
ATH FHF EHEE o & Fol, ool gtE, e Lo gt
Az 4 GG ER)S T3 A

(ETL) 2 A= +4F(EIL) & XaoiE 3}‘/}% 258 ¢ glon, o] dgE= AL ofy.

o
55|

L3 5 slth,

siloxane), PPF(2,8-Bis(diphenylphosphoryl)dibenzofuran) &

e

ol}l‘
g
5
ox
=2
2,
o
i,
)

A % JAERS BY BAZ o]Fojzl BUZF, Byo MR UE BAR oFold WU Ex B4
HE BE BAE oFold Beel 32 2t U T2E M 4 du

d% Sol, AR 4% FAEWES AR FYFEIL) E= AM £E5FEL BAFe] P2 A FE
i, A% 7Y BAI A4 55 BAR o]Folxl BUF TAE AR FE AT B, A% 55 Y ET
RE, 2o Az e BAR oFolzl waFe] PRE AL, WHFELICZTEH Az AFH A4 5
F$FEL/A4 FAFEL), 4F AAFUL/AA $5FEL/A4 FAFEL) T28 4 5 9o, o
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o IAFHE AL olyrt. AR FE& AYG(EIR)Y FAE oE E9], 9F 1000A WA ¢F 1500A¢1 AL 4

23 zYy, HAEH, LB (Langmuir-Blodgett), QA ZTHEH ¢

Z
o] dXAPH (Laser Induced Thermal Imaging, LITI) S3 & thokdt WHS o] 83819

oft

AZ % 99(ER)el AR FFEF(EL)S 238 AF, AR FF F9ERS Alg(Tris(8-
hydroxyquinolinato)aluminum), 1,3,5-tri[(3-pyridyl)-phen-3-yl Ibenzene, 2,4,6-tris(3'-(pyridin-3-
y1)biphenyl-3-yl)-1,3,5-triazine, DPEPO(bis[2-(diphenylphosphino)phenyl lether oxide), 2-(4-(N-
phenylbenzoimidazolyl-1-ylphenyl)-9, 10-dinaphthylanthracene, TPBi(1,3,5-Tri(1l-phenyl-1H-
benzol[d]imidazol-2-y1)phenyl), BCP(2,9-Dimethyl-4,7-diphenyl-1,10-phenanthroline), Bphen(4,7-Diphenyl-
1,10-phenanthroline), TAZ(3-(4-Biphenylyl)-4-phenyl-5-tert-butylphenyl-1,2,4-triazole), NTAZ (4-
(Naphthalen-1-y1)-3,5-diphenyl-4H-1,2,4-triazole), tBu-PBD(2-(4-Biphenylyl)-5-(4-tert-butylphenyl)-
1,3,4-oxadiazole), BAlq(Bis(2-methyl-8-quinolinolato-N1,08)-(1,1'-Biphenyl-4-olato)aluminum),

Bebqs(berylliumbis(benzoquinolin-10-olate), ADN(9,10-di(naphthalene-2-y1l)anthracene) @ o]&9] EES

e = 9ou, ool wANE AL ohirh. A% FEFELIES FAES o 1004 hA e 10004, 9%
So] of 150A VX oF 500AY & Tk, AR FEFEIIES FAE AL vheh e WS wE 49,
A4 TF A Aeelel WHzele JRe) AR 54 BHL AL F Ak,

A2 75 99 ER)e] Ax FIAFEIDS X
quinolate), Li,0, BaO, NaCl, CsF, Ybe} 72 #E}

g 5 glou} oo #guE
.3

e A, AR % J9ER)S LiF, LiQLithium
W =5, T2 RbCIL, RbIoh 22 I8}t 55 5] AHS

& < B3 dA % EAY A9 77 254
(organo metal salt)e] Z3d EAR olFofd F ok, 7] #5492 oUA W= FH(energy band gap)©l
EF deV o]Ate] EHdo] & 4= g, FAFHOR dF 59, 7] FEES T olHH | E(metal acetate),
=4 #Zo) o] E (metal benzoate) =5 0}*1150}*1]E1]°]E(meta1 acetoacetate), F< O HOMEYOE
(metal acetylacetonate) & F% 2EH|o}#|o]E(stearate)E £ & Jdut. A& FUFS(EILEY 4=
ok 1A Wlx] °F 100A, ¢F 3A WA ¢k 90AY & Ath. WA FHF(EILES FA7F A=d viet 22 HAE
WS S, AEAQ s AY AS glo] S YE AR AR Y SAE

A2 % GG ER)S A AT et Zo], A¥ AXZT(HBL) S 238 F Ak, AF AAFTHBL)S <&
£, BCP(2,9-dimethyl-4,7-diphenyl-1,10-phenanthroline), Bphen(4,7-diphenyl-1,10-phenanthroline), X

= DPEPO(bis[2-(diphenylphosphino)phenyl lether oxide) 5& X383t 4= glo}, o]d L= AL ofr}.
A2 A=(EL2)S AR 75 FG(EIR) ol AzHTh. A2 A=(EL2)S 35 A5 v &Y & Urk. A2 A
=(EL2)& 3138 A=, vFE3y d= 5‘3% HEALE] zd%“’e] T 9)\‘3} A2 A=(EL2)7F £33 A=A A5, A2

HA=(EL2)2 9 I35 A3lE, dE &9, IT0(indium tin oxide), I1Z0(indium zinc oxide), ZnO(zinc
oxide), ITZ0(indium tin zinc oxide) TOo.& o]Fol&d < 3At}.

A2 ASEL2)] WERY AT = 0 A

=2 A%, A2 A=(EL2)S Ag, Mg, Cu, Al, Pt, Pd, Au, Ni,
Nd, Ir, Cr, Li, Ca, LiF/Ca, LiF/Al, Mo, Ti & ol&& EFste sFEclv EFE(AE 501, Agst Mg
TEE)S 2T F A e AV B2 ¥ dxbgtely wbEdar 9 [T0(indium tin oxide),
1Z0(indium zinc oxide), ZnO(zinc oxide), ITZO(indium tin zinc oxide) S22 HFAHH Fr =AuE ¥}

£ Bee 3 729 5

EAEA = o, A2 A=(EL2)2 BE A=y ddd 5 v A2 A=(EL2)e] B A5y ddHE,

A
Az A=(EL2)e Ads #a A 5 v

Fr7] A G 22H10)NA, AL AS(ELD I A2 A= (EL2)ol 2HzE dste] QIZbgel whel Al A= (ELD) o=

! & (hole)S A& % d9HR)S 714 LFS(EML) o2 olFH i, A2 A= (EL2) =58 F4d
A7 Az 6 9 ER)S A LFS (ML) o2 o] sdrt. dxtet Ao &3S (BML) oA A2 g sto] of
712 (exciton) & A8, 7147} o} 7] AEfell A wie AdEl2 HojA A TgsA At

70 AA B 2241007 AW WD A9, AL AFELDS WA AFela, A2 AF(EL)S T A
T oEE wERY 499 5 vk 471 A 0F 24007 WE BHEY 49, AL AFEDS F34Y A

_29_



[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]
[0186]

[0187]

[0189]

[0190]

[0191]
[0192]

[0193]

[0195]

S=50 10-2512548

>
=
=
N
b
o
%
i
—
i
=
>
L)
rir
R
i
B
o
t
i
tlo
H
b
o
fr
=
tilo

(]

18k, A4 Q1 A ol

X © UHe Bn Ao diydt. sr] Aalds & Rl ofE
S w71 A% dAel =i, 2 Ewe e

ol

@ H Cs2C0O3
Q\(NV@ ST omso ‘N‘YQ
o DMSO NN
s 55
N
1

olZ3(Ar) #97] &F, 200mLe] At ZgF2=0l 3-(2-Fluorophenyl)-4,5-diphenyl-4H-1,2,4-triazole 4.62 g
(14.6 mmol) ¥} Benzimidazole 1.73 g (14.6 mmol), CsyCO; 9.54 g (29.3 mmol), DMSO 44 mL= ©vls}led 160 Coll
A 2N wekgnk. R S BS tlste] A WA WS ofdste] HYoh Aozl 2AHES AR
AfazvtEad oz gA §, 94 uAe] sghe 1S 5.36g(5& 89%) DA,

Ay

2749 sEE 19
Chemical Shift(§) e 8.04 (I1H), 7.70-7.60 (3H), 7.48 (1H), 7.38 (1H), 7.29 (1H), 7.23-7.16 (5H),
7.06 (1H), 6.97 (1H), 6.82-6.73 (3H), 6.19 (2H)°|AT}.

FAB-NS 40w =43 SH3E 19 BATS 4130200k, 3 H-NR (CCly) SHo2

olZ(Ar) E¢17] 3}, 200mLe] AF4+ Z8}~Fol 3-(2-Fluorophenyl)-4,5-diphenyl-4H-1,2,4-triazole 3.64 g
(11.5 mmol)¥} 5H-Benzimidazolo[1,2-albenzimidazole 2.38 g (11.5 mmol), Nal 0.703 g (29.3 mmol), HPMA
58 mLE ©lste] 200 TollA 1241z g}, ¥ &, &5 dsle] A B Ade oiste] Hrk. Ao
A 2ANES A7 F2vEaf92 AA 9, WA 349 33tE 7S 2.83g(5E 49%) AUt

FAB-MS 4o =A% 33 79 Ba2e 50201c}. E3, H-NR(CCL,) 4o =49 3§32 79
Chemical Shift( &)= 8.58-8.54 (3H), 8.28 (2H), 7.82-7.75 (2H), 7.68-7.46 (9H), 7.38 (2H), 7.30-7.19
(4H) ] A et

3. 3FE 99

1

o
o,

_30_



[0196]

[0197]
[0198]

[0199]

[0201]

[0202]

[0203]

[0204]

[0205]

[0207]

[0208]

[0209]
[0210]

[0211]

S=506 10-2512548

¥ ouge] 9 Aol nhE FAL HFEA FFE o= o Eol, 7] W s FHE 5 3

Q
Mo to %

olZ L (Ar) E¢17] dF, 200mL At ZEb=Fol, 3,5-bis(2-fluorophenyl)-4-phenyl-4H-1,2,4-triazole 3.34 g
(10.0 mmol) #, Benzimidazole 2.36 g (20.0 mmol), CsyCO; 13.03 g (40.0 mmol), DMSO 60 mLE t©ls}o] 160
Told 2A1ZF wRk ok, &= 5, 55 tste] A WAIAS ofste] HAo. dofxl =AAES A2t
A ArvtEadd e A 5, WA aAe] spghE 95 4.29¢(5 8 81%) AU

FAB-NS SHo% =49 3% 99 BAFS 5200k, E3, H-NR ((Cl)ZHo2 249 33 99
Chemical Shift(§) %t 8.56 (2H), 8.08 (2H), 7.82-7.75 (4H), 7.68-7.19 (15H) ©]9iT}.

4. shgHE 129 ¥4

Boubg ol o Axloo] mE A 3EEQ 3gE 125 odF 5o, sr] whsol e F=E 5 Q).

H C52C03
Q\(N@ " ; NN <
I E D O Do @*,.W,,h Dis

olZ(Ar) E¢97] 3}, 200mLe] A+ Zel3Feol 3,5-bis(2-fluorophenyl)-4-phenyl-4H-1,2 ,4-triazole 3.34 g
(10.0 mmol)¥} 2-Phenylbenzimidazole 3.88 g (20.0 mmol), Cs,CO; 13.03 g (40.0 mmol), DMSO 60 mLE t©]3}o]

160 ColA 2 . B9 F, G sl AYT 0 dag ohsel A Qeld 249EE A
d7ha ametEadE g F, 04 A S 122 6.27 g(F8 92%) AT

FAB—MS =4 gi%?%ﬂﬂ%%lwi%n%%6&ﬂﬁq.ﬁﬂ,ﬁ—wmwmg%@gi

%

44 3t

] Chemical Shift(8) % 8.56 (2H), 8.28 (4H), 7.83-7.75 (6H), 7.68-7.46 (15H), 7.38 (2H), 7.28 (2
Mol At.

12

bl
i

ool ¢ AAoo] 2 AL sHEQ] S3E 218 & 5o, sh7] vhgel o F4E 5 v

olZ(Ar) 471 3F, 200mL At Z2}~=o] 3-(2-Chlorophenyl)-4,5-diphenyl-4H-1,2,4-triazole 3.11 g
(11.4 mmol) 3}, 2-Phenylbenzimidazole 2.21 g (11.4 mmol), Cs,CO; 7.43 g (22.8 mmol), DMSO 23 mL= ¢ 3}
o] 180 TollA 12A1%F wwtgvt, & 5, =5 tlsto] AP WA3HS oaste] HPo. dojxl =4S
Ae7HAd AwmvtEdd 2 AA 5, WA age] spghE 215 3.53g(5E 72%) AT

FAB—MS S22 ZH% 33E 219 FAZFS 4300]UT}. E@,H NMR (CDCly) &R o=m =A% 33E 21
9] Chemical Shift(§) < 8.56 (1H), 8.28 (2H), 8.03 (2H), 7.83-7.75 (3H), 7.66 (1H), 7.55-7.48 (8H)
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[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0224]

7.28 (1D)elct.

Aadt Aol A dajeld, whe 218 dad weh WAl 4 ok, =3, 2 3o o Al wE 3}
e B Zledobl &uA = W 2 ARE ol&ste] tddt AvE VRS dE ¢ v 35k
1= FAEE F1o] grxel] gk AAE BAFeRA 7] WA B SAbell AREETIel A9dt 54& 7h
AR

(ax} 22l

e FE 1, 7, 9, 12 B 218 $FT SAE AR AMESY] A 1 UK 59 §7] #AA HF AE
Al#Fsk A

[HAe 2Hete]

o ¥ 20
®_<‘NN NN
)

4.9
A

12 21

st7] vlale] shehE ol WA o7s EET TAE AR R

Hahoint.

AREske] Bl 1 WA 79 #7] A wF 2AkE Al

o8 an §>HQEQ
é@%@ <5<5 g

el 1 WA 5 oHa = 1102 150nme] A1 A=+S 3Adshar, HAT-(NO.=
10nm FA2 AF F9= i, NPBZ 40nm FA9] A¥ $45S A8k, m(PE 10nm T2 A=k A
AT FAgstar, AAl & e Hlad 33E] FlrpicE 8% %=3d 20mm F79 235S dAsta,
DPEPOZ 10nm F71o] A& xix]%—% B A&kal, TPBiE 30nm F79 AA +4=& FAsta, LiFE 2nm F49
A F45S B4, AR 120 FAS A2 ASE FAgEA
/333t

N

Fe wE AT FHPom
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[0226]

[0227]

[0228]
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[0231]
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¥ 1
W= 3 2E A7 Ho o a§&

AA 1 Ao S3tE 1 130%

AA 2 AAd SjHE 7 120%

AAd 3 Ao S3tE 9 130%

AAof 4 AAA F3HE 12 110%

A 5 A sl3tE 21 110%

Hlule] 1 Hlwo 3HHE cl 100%

Hlaref 2 Hlwo] SH3HE c2 105%

Hlule] 3 Hlulo] sh3tE ¢3 80%

Hlaref 4 Hlwo SI3HE 4 70%

Hlule] 5 Hlulo] }31E ¢ 50%

Hlalef 6 Hlwo 3H3HE c6 80%

Hlule] 7 Hlulo] }3tE 7 60%
Ay Wy a4 vud 1& 73R 42 gAsAY. £ 7] #%= 100cd/m 3Ee] F%= w7k
T8-S Bluld 18 V|Fo 2 42 el Q).
A7 B 1S FERSE, AAld 1 Ulx 5= vl 1 ux] 73 Badd wf ng&stE ek, v 1 2 29
A9, ElolE: Ty SAlHolEd| A Estar = Fldr] e FhilE EmE FHE"e] A 3hEo] 9lo
A A AR F=97F HolR 7] wEed 2F Gl A gk, Hlad 3 UlX] 69 ¢, wlFelnt)

]

Zo] A3 A7L HEl T gt 91X 07
Wy gf&o] Askent. g, wlate] 5 9 79 A

A

e A AAde] mE FEL egES TSl AR 771 A
st

w Ewe o Al mE s shees ERTol AR

o

O = = = %% BN % E'—:}:UC:} O] bé‘l:—é}—t____
T %A Abgeld WAl Sqow WA e v
S92 otk aPn oA F1&d AAldis BE
st g}

E97h oAy AsAow W mgo Aahun.

100 f71 AA g 22b ELL: A1 A=

HIR: A3 F% 99 HIL: A% F4%

HIL: ¥ +%% EML: 233
ETR: AA} & 49 EIL: AA 6%

EIL: Azt 4% EL2: A2 2=
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