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2 Rpo obd TE dERolEE (C1-C60)2Z, TR(C1-60)2Z, (C1-C60)L=A], (C3-C60)AF2L, (C6-
C60)otd, (C4-C60) el Zotd, =2, Alotw, E(C1-C60)LZA A, ¢ (C1-C60) L (C6-C60)otE A =
EZ(C6-C60) oA IR o] FolA = ol AeE= sl o]4e] A&r7F ¥ A8kd = glon;

o

Ris WAl Risv= AR mHASRE 4, (C1-C60)¢Z, (C1-C60)LE=A], =, (C4-C60) & =old, (C5-C60)A
T2Y = (C6-C60)oFE o™, 7] Ry WA Rl dlHlzobd, AF2dd L= ofd 2 d=zllo] X8hH 7t
A8 A 4L (C1-060)2Z, (C1-C60) %A, (C3-C60AIZ=LZ, =7, Alojx, E(C1-C60)EZA4H,
H(C1-C60) &4 (C6-C60) ot B E = E(C6-C60) B HHE o] Folx= wollA Ades= st o] 27
7h o Agkd = glars

2 3gAa gl Ay (C1-C60)LZ, (C1-C60)LFA], (C6-C60)o+H, (C4-C60) 3 Bl 2o}
T gdrdacrRE Ay 3l o)io] AP AY XA e (C6-C60)orH @l ;

Ary R Arp= (C4-C60) Sl Hl 2ot B ab7] F-3olA e s = ofdolr,

871 Argy B Ary®] obd BEE FHEoE S (C1-C60) ¢, (C1-C60) &=+A1, (C6-C60)otH = (C4-C60) 3 B =

oY E AuE A7k sl gk S gl

_56_



ZIHSd 10-2010-0057465

Lt (C6-C60)ok @, (C4-C60)alel 2ol @l = 317 x| shgt&oln,

Re1._Re2
= /%
Ny /
Rs3” Rea

l

71 Ll obddl Ee sEHRotd A (C1-C60)&, (C1-C60) LA, (C6-C60)otd, (C4-C60)3lEl=Zold =
v dRASZRE HAuE sl o)ito] X3d 4 9lon;

Rst WA Reis A& S8H 0 4, (C1-060)2F E= (C6-C60)okHolAY, e a9 §Fauels =
shat AL E3ElA] ¥ (03-C60) L al Hi= 60) LA RO Addso] A= el B Gdet e vl
o] HFH s AT F e,

R WA Res A2 SHAOR 4, (C1-060)027, (C1-060)L=A1, (C6-C60)oF, (C4-060) 3 Hl =t E&
gzl A, A@A et gFaEE EFAL EFeA BE (3-060)LA - =& (C3-060) LA L

3
% 17 9 9d3 B 03] wEE u9E A4S ¢ .

HEE
o2 dAZdHo] A%

[%7] 8kt 7oA,
Loy (C6-C60)ob & Ti= N, 0 2 SZHE 4
Fo A ME == 2717]0] AL

)
it}
_OL
)
o,
ox
tlo
Rl
oot
_O‘L
rlr

(C3-C60) S el Zotd @lo] At 347] T

Eﬁ\\ E | \/\{33
s >

Ly @ Lye AR 5880z 3sdgtol Ay, (C1-C60)LAAZA], (C1-C60)LAAE| Q. (C6-C60) ot A2A],
(C6-C60)olH=E] L., (C6-C60)otHA = N, 0 2 SERE Auyg s} oL ZastE= (C3-C60) s Zold

O]i;

Arg2 NRosRos, (C6-C60)oFE, N, 0 ® SEHH Hed sht o4& E3ale= (C3-C60)3l|HlZold, N, 0 2 S=

FE AddE sty o] s Eekehes 59 WA 6€9] SHEAZEEZ, (3-6OAEREH, ofvwtd, (C7-
Ceo)utol Al F 2| A, &F7] FxolA e E = A7) o]aL;
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R Ros ™ Rioo Res ™
\/\jgg Roe N Rior  Rgg N._Ri1os
ot
Ro7 F Riz Ry F” "Rios
Ros Rio3 Ros

Ry WA Ry AR HHHOR 4, T34, =27, (C1-060)L4, (C6-C60)oFE, N, 0 & SZHH Aud

shut o] g EFelE (C3-Ce0)slEH =, REe e, HOREH, N, 0 B SEHEH Mud st o)dS 23
sk 59 WA 699 SHEAERYA, (CS—C60)/\]§“§%}%‘, EF(C1-C60)& A, t](C1-C60) L7 (C6-C60) o}
A, E(C6-C60)otdAd, ofthitd, (C7-C60)Hlel Al E 2L, (C2-C60)LAd, (C2-C60)%71d, Alolx
(C1-060) ot &=, (C6-C60) kol =, (C6-C60)eF=(C1-C60) L2, (C1-C60)LASA], (C1-C60)LZE L,
(C6-C60) o= A], (C6-C60)°FEEIS, (C1-C60)L=rAI7kRd, (C1-C60) U7t d, (C6-C60)otE7tnd, 712
524, HolER EE Slo|EFA o)AMY, Ry WA Ry 1% X&A9 §HaelE 237V 236 E=
(C3-C60)¢Z A H= (C3-Ce0)EAGA o R AA o] A3 1] 2 @d3 = vhhe] g 18s F4T

T Aem;

Ry WA R ME H@PHor 4, FT44, 24, (C1-660)LZ, (C6-C60)okd, N, 0 2 SEH-E Hes
st o) AS ZIelE ((3-C60)EEH|Zold, REZF L, HoREZD N, N, 0 ¥ SERE Aug s} o4 x3)
e 59 WA 699 SHZAZEL, (C3-60OAIEZLD, EL(CI-C60)LZ A=, t](C1-060) L (C6-C60) o}
A8, E(C6-C60)otdAd, ofthitd, (C7-C60)Hlel Al E =L, (C2-C60)LAd, (C2-C60)%71d, Alolx
(C1-060) Aot &=, (C6-C60) et ot =, (C6-C60)eF=(C1-C60) L2, (C1-C60)LASA], (C1-C60)LZE S,
(C6-C60) oL =A], (C6-C60)0FEE] L, (C1-C60)LFAI7FRE, (C1-C60)¢A7tHEd, (C6-C60)olE7tHd, 7t
24, HolER HEE Slo|EFA0) AU, Ry WA Rew 1R X&AS §HLelE 237 236 E=

(C3-C60) & = (C3-C60)LAL#NOZ AAY ] AF= g L dd3 T T3] W ugE AT

T slon;

Ris @ Ry A2 ZHAo0R 4 F44, T2, (C1-060)22, (C6-C60)otH, N, 0 B SEHE Auyg &)
U o] e ¥ EEE (03-C60)sE 2o, REE L, EOoREZE -, N, 0 @ S2Z3E A9d 3} oS ¥3s)
= 549 WX 6¢9 FHEAZZLZ, (C3-C60)AZ2L, EZ(C1-C60)LL A, t](C1-C60) L (C6-C60)+E

A, EZ(C6-C60)otEAE, ofrpntd, (C7-C60)ntolA S 247, (C2-C60) LA, (C2-C60)&71d, Aok,
(C1-C60) Lot i, (C6-C60)oFH ol i, (C6-C60)0F=(C1-C60)LZ, (C1-C60)LAEA], (C1-C60) L

(C6-C60)oFE=A], (C6-C60)OFEE] L, (C1-C60)LFAI7FRE, (C1-C60)¢ZA7tHEd, (C6-C60)olE7tHd, 7I2
524, YolER EE so]EZA o)A, Ryt Ryv §RLHE XTSIV EdekA] = (C3-C60)¢Ad E=

(C3-Ce0) LA ez AdH o] A8 ae] B @dg = gete] U S ags 4T & dan

F

Ros WAl Ripe> AR HHAHOZ 4, 54, T2, (C1-060)&Z, (C6-C60)o}d, N, 0 Z SEHEH Aud
sht ol EgeE (C3-C60aHZolY, REw, BenFee, N, 0 % SZHE 49w s} olge EF
SH= 59 14 6919 SIERAZ R, (C-CO0)AZZA7, Eel(C1-060) %A 4, T](C1-C60)SH2 (C6-C60)o}
A9, E(C6-C60)otaAd, oftdvtd, (C7-C60)HlolAlER L, (C2-C60)LAd, (C2-C60)&7]d, Aok,
(C1-C60) Lol =, (C6-C60) ol ol =, (C6-(60)0}2(C1-C60)22, (C1-C60)LASA], (C1-C60)LZE L,
(C6-C60) oL & 5A], (C6-C60)OFEE L, (C1-C60)LFAIZFRH, (C1-C60)L¢A7tHd, (C6-C60)otE7tRd, FI=
A, Wo|ER HEE Fo]EEZAIO)AL, Ry WA R RS XA §d8E TEsAY 2314 &
(C3-C60) &A= = (C3-C60) LA oz AA o] A= ] B gt = vdte] ek 18 4T
T dom;

E 2 Fe A2 5y33do=2 gstddtol ALy, ~(CRigRie)e=, ~N(Riz)=, =S-, -0-, =Si(Rip) Rigs)=, ~P(Riee)—,
-C(=0)-, -BRur)-, -In(Ris)-, -Se-, -Ge(Ri) Rio)-, -Sn(Ru)(Riz)-, -Ga(Riz)- = —(Ri)C=C(Rys)-

o] ;
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Rz WA RisE M2 S8A 02 4, F54, T2, (C1-660)27, (C6-C60)eFE, N, 0 2 SZFE A€s
S ole FHa (o0l Rold, BEele, HomEaln, N, 0 % SEHE Add sh) oj4g xg
st 59 WA 699 SHZAZELY, (C3-C60OAIE2LZ, EF(CI-C60)¢ZL A, t](C1-060) L4 (C6-C60) o}
A9, E(C6-C60)otd A, ofrhrd, (C7-C60)ntol A=, (C2-C60)EAE, (C2-C60)L71d, Alofi=,
(C1-C60) o] =, (C6-C60)oFHobn] =,  (C6-C60)°F2(C1-C60) 27, (C1-C60) LA SA], (C1-C60) L E L.,
(C6-C60)oFE5A], (C6-C60)oFHEI S, (C1-C60)EFA7FEE, (C1-C60)¢ZA7Ed, (C6-C60)otd7tRd, Jt=
24, YolER e gol=F Aol A, R Rz, Ris®t Rios, Rie® Rio, Rinr® Rz R Rt R §3LE
(C3-C60) & Fi= (C3-Ce0) AN R AAxo] AgF g P FUd3t =

) ok

B ZFHAL TFeAA gt
tEe] WgE neE g4 5 9o

S
i ok
il

Lor WA Lol o} el Zoldal, Aryo] ofF FE= SHIZoME, Ry WA Ra, Ree WA Rez, Roa, Ros, Ros
WA Ris, Rior WA RSl &4, old, slHZol, SHIZAIZ2YY, AS2YY, Egaddd, fuderd
Ad, EdeoldAdd, dAd, d7|d, dAolux EE ool AR

C60) ¢, TE(C1-C60)LZ, (C6-C60)°o+d, (C6-C60)oFH o] A3t Ti= H]x al
o|AS EEkElE (C3-Ce0)FHZol, RET N, EoRZFN, N, 0 2 S2XRE AHd s} o xdss=
50 WA 6¢9 HEIZAFE2LZ, (C3-C60)AF2LZ, EZ(C1-C60)L 2, t](C1-C60) L2 (C6-C60)oFE 2l
g, EZC6-060)orddd, otthwrd, (C7T-C60)wPol A E=RA,  (C2-C60) 27, (C2-C60)L71d, Aok,
(C1-060) ot &=, (C6-C60) et ol =, (C6-C60)eF=(C1-C60) L2, (C1-C60)LASA], (C1-C60)LAE L,
(C6-C60) ol =A], (C6-C60)°FEEIS, (C1-C60) A7k, (C1-C60) U7t d, (C6-C60)otE7tnd, 712

=
H
rr

L o

Rgs v R
Ros Ree - % "\I 100 - Res
Ros E \/\j 96 101 Ros N_ _Rios
| I
Ro7 F Ro7 F Rio Ro7 F"  Ryos
Ros Rog R1o03 Res
T, Ue|ER, dol=FA], , T 25

=z

Aug st ol ¥ AgE F glon);
g& 1 1A 48] Aol aL;

f= 1 WA 49 Aot ]

A7 8

A 78kl oiA,
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7] F71ESol ofHelnlA FE i AE|HolHolNlA FFER o]Fofz] oz RE MEE s oo
gEs Eds AL EHoR = A7 HLA
A3 10

Al 1ol el

A7 F71ES 15, 25, 457], 557 HolFS, deAdESE 2 d-HolYAa FUFEHEo R o|FofR Fo
23E AuEE st ool F4S o T@Ehe AS 5O sk vt

AT 11

Al 18l o)A
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A7) FEFS HEF 9 ASNASTES X5 AS EH O R St AUEHAR
A% 13

rr
2
o
o,
f
s
i
'S

W del ASF Sk olgel SRl B4 BAEopno)sh NS £ G,
] S [e)
T 'E_‘

T8 14

b

st7] sheha] 19 7] W slEES Xk, A7) AV 23 FPES 80 F
o ANl g " 0 TS ZIshAA 20 % olste] Eudlx o EE9] A
=],

EREEI

Ry
~N
/N—Ar1 R4
R; Ar,—N
Rs
[~ = o]Z A tate] AlA = LHERY aL;

Arp B Ao AR SYPA0R (C6-C60)otdd H= N, 0 2 SEFYH dd9d sl oS EEste= (C5-C50)3
gl 2ol o] ar;

Ri WA R A& SHAoR F4, Fa, (C1-660)44, (06-C60)ekd, N, 0 % S=HE Aee sht o

S Xdshe (C3-C60) sl Zold, REYL, EeRELx, N, 0 @ S2HE Ags sh oS ¥dsh= 54
WA 699 HHZAZFZLZA, (C3-C60)AZF2LZ, EF(C1-060)22AH, T(C1-C60) LA ((6-C60)otBAH,
EE](C6—C6O)°}%%’% ofrpwte | (C7-C60)HFol Al E = | (C2-C60) LAY, (C2-C60)271d, Alofi=, B T
= YC1-c60) Lot e, E= i U (C6-C60) ool =, (C1-C60) LA EA], (C1-C60)LZEL., (C6—C60)0}
2 A], (C6-C60)oFHE] S, (C1-C60)LFA7kRY, (C1-C60) LAY, ((6-C60)otd7tE e, 7t2EA  Llo]E
EE MciAlOVM Ri WA R AR s @A gdagE 2dsAY ﬂ&om %E (€3

=3
theke] WS aels 4L -

o

C60)¢da e (C3-C60)LgALNoZ AZdEo] A3 1 2 TdF

o] o :
Ao

rlr

27] Arp B Arp] ofEdl, FHZokddA B R, WA RO ofd, HREHE, FHEAEZELA, ANEFELE, E

oY, E]%QOW*"‘”, Egold g, ojtvtd, ulo|A SR, LA, LIId, ol2d, LKA
UZEQ, olEEA, oldyHe, dZotue, ofdolu, AFATIEY, dAIlEY Ee ofHIR IS TF4,
gz, Sz(Cl- C60)°%l, (C1-060)<Z, (C6-C60)o}d, (C6-C60)olHo] &AL A=A ¢F2 (€3~
Ce0)sEZold, REZE -, EerZ, N, 0 @ SERE Adud sht o)ds ¥eats 59 WA 6¢9 &l
RAFEL, (3-C6OANERL, EF(C1-C60)L¢AAY, t(C1-C60) LA (C6-C60)ordAd, E](C6-C60)°}
A, ofitguid, (C7-C60)ulel Al E 2L, (C2-C60)LAd, (C2-C60)L71d, Aok, ﬂﬁ}ia, By EE O
(C1-C60)&Zolm -, By & T(C6-Ce0)obdoln -, (C1-C60) LA SA], (C1-C60)LZAE L, (C6-C60)otE =
A, (C6-C60)oFHEIQ, (C1-C60)L=AI7IR Y, (C1-C60) L7t d, ((6-C60)otHItR Y, 7I2EA UolER
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[0007]

[0008]

[0009]

[0010]

[0011]

[0012]

[0013]

SHE3S 10-2010-0057465
E SO ERARTE o|Fojl Loz Adut sht o4 AW/t o AaE & k]
g A A

Wi o] YA d9

B orRe V1w el G5 &5 Alold] f71EF0] AE AL FaA JeiA, 4] #1EFL Y]
32 12 BAEE ERE SFHE i ool waE wAEe Tgshe ArdRaAd d Ao, A E
RE SR 80 TG ololWA 100 FH Flwe] A P L 0 FHEE 2TEHA 20 T olate] Exl
2 ge] EFEQ AL 5o )
[3}eh4 1]
Ry

N
R/N—Ar1 Ry

2 Ar,—N

W 3 7 &
BA 22 F, A7) 23 A (electroluminescence device: EL device)= AHA| o33 T A 2xz2A Aozt
o] Bl FEHYAEVL 48 WYk ojygl $HEESEI wETE FHE /A3 9lem, 1987d o] ~ERE 3y
(Eastman Kodak)Alell A= B33 P& ASZA AEAQ] WS dopily} 4Fvyw &8 o83t Jv

7] EL 2245 A&z /N8 SHAppl. Phys. Lett. 51, 913, 1987].

A

71 EL &= A2 4 A=5(53) & 43 F9 AS5(EFF) Alolol dA4" 7wl dats Fd43td WAk
& Aol BE olF F AEsHA e e iAol Eo2E e E 4 de(flexible) FH 719 9l
= 2xE g3AE ¢ dg B oolygl, Zgk=ul yaZ# o] g (Plasma Display Panel)o|y F7] EL tl=E
olo H|3l] & HFedlAl (10Ve]dh) FFo] 7Festal, w3k A8 AFE7VF vlawd Hom, Afto] gHojurte
Aol vk, ®d 7] EL &A= =4, A A 37bx] g vepd 7 glo] Al FE-3 A tlaEd
o] AxtE W& AMEES B2 WAl tiide] Ha vk, 714 7] EL &S AlFsks A4S hde]

B
(1) AA4, 571 ol &= E4S g3, &5 EZ=5 &3] IT0(indium tin oxide)7} 221},

(2) 1 9o A¥FYZUIL:hole injecting layer)S Y3t} HIFUFOZ+= FE T8 ZTEEAold

(3) 29 9, AF¥dES(HUIL:hole transport layer)S =3l o]e]d HAIFHALFOZE 4,4'-H| A [N-(1-
Uz e)-N-gdoln] = ]ulo]Hdd (4,4'-bis[N-(1-naphthyl)-N-phenylamino]-biphenyl (NPB)S 30nm WX 60nm *
T FFste] g,

(4) 1 9ol 77123 (organic emitting layer)S FAFSh. ojuf FQof we} ZHE(dopant)E H7FSH}.
=M (green) LFY A £33 {FUIEFTOE EAB-Fol=FAFEHolE)YFuF(Alg) (tris(8-
hydroxyquinolatealuminum)< 574 30~60nm AHE ZZslH EHE(dopant)ZE MQDIN-HEH =2 =) (N-
Methylquinacridone)& o] £t}.

(5) L )l AAAEZ(ETL:electron transport layer) % ZHR}F9Z(EI L: electron injecting layer)<S €1
&£H o7 A AY, oUW AAFALESES AT ZM(green) THY A A7(4)9 AlgyZl E& AR}

A5 27) Uil Ad FYF/ALFS 24 gt 4% Bk,

(6) o5 &= (cathode)S 8|a, wix|uto R HEUS G 2974 Hr).
o} .
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F7) W ARE A LR AR ARA AR s £ ded, ARA A Aas $4 P2 Al
% ARYEIN FE5L TP GE 25 47 2Y Anst Aok ol|d BY Ans SenE-Hwds
SE)ATUE A 5o AuolE HAl, Totd fEA, dESNDPEIA FEA, vasdel Dol f
A, Sabolol® FEA Fol WY Amst Leld Qum, oERVEE FAAA AAAAY A Y BYE
Qe 4 vk wuEgy e ®A axe] Aol sl ek,

®ownel 2R A, A% Ao FFT &3 Aold] f71%30 AT A wALA i, Y] f71%
Zo] ERMERA Az FI EWx o] Ar|dFEtEe] dA nER E3E EIES s HHSS ¥
et AVEFRAE AFste oy, BA, V] BESe V] ERE o)9d EAE SIRHE s oS
9 waeie ARRaAE Ages A, Azt As 83 sds g WoludsgEel A4 wge
£3tE 2R ES 2= FUIEHSHIE AFse Aol
A SHETHF

wowge g e G 8% Aol 7130l AR A7 BgAA dei, 47 FA1EFE ) 8
A 12 FAE = ERE SRME Sy ool xEE wETs Xdeke gz #gk HoR ) AV &
BE HEFL 80 TP o FolWA 100 FGH vwe] Az @ W 0 FUEE 2ASWA 20 % olske] Eql
2 o) £REY AL SR I
EERRY

Ry

~N

N—Ar.
R\ Ra
2 =~ Ar,—N

[ = olFAYe k] Al i EAAE YER)

o

Ar; 2 Ar,E AR SHF R ((6-C60)otde == N, 0 ¥ SERY AgH s o]As Edhsl:= (C5-C50)3

st

HZold o] 1,

R WA RyE AME SHHoR F4, &2, (C1-660)LZ, (C6-C60)oFH, N, 0 © SEHE Aeg 3l o]
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¥ 1]
stete '"H NMR(CDCls, 200 MHz) MS/FAB
found calculated

§ = 6.63(12H, m), 6.81(4H, m), 6.95(2H, m), 7.2(8H, m),

4 514.66 514.24
7.77(4H, m)
§ = 6.63(4H, m), 6.95(2H, m), 7.36(4H, m), 7.49~7.5(8H,

6 714.89 714.30
m), 7.74~7.77(12H, m), 7.84~7.88(8H, m)
§ = 6.63(8H, m), 6.81(2H, m), 6.95(2H, m), 7.2(4H, m),

10 |7.36(2H, m), 7.49~7.5(4H, m), 7.74~7.77(8H, m),| 614.78 614.27
7.84~7.88(4H, m)
§ = 6.63(10H, m), 6.81(3H, m), 6.95(2H, m), 7.2(6H, m),

20 [7.36(1H, m), 7.49~7.5(2H, m), 7.74~7.77(6H, m), 564.72 564.26
7.84~7.88(2H, m)
§ = 1.35(9H, s), 6.55(2H, m), 6.63(8H, m), 6.81(2H, m),

32 16.95~7.01(4H, m), 7.2(4H, m), 7.36(1H, m), 7.49~7.5(2H, 620.82 620.32
m), 7.74~7.77(6H, m), 7.84~7.88(2H, m)
§ = 1.35(9H, s), 2.34(6H, s), 6.36(2H, m), 6.55(2H, m),

65 [6.63(8H, m), 6.71(1H, m), 6.81(2H, m), 6.95~7.01(4H, m),| 598.82 598.33
7.2(4H, m), 7.77(4H, m)
§ = 6.63(6H, m), 6.81(1H, m), 6.95~6.98(3H, m), 7.2(2H,

86 |m), 7.36~7.38(3H, m), 7.49~7.57(7TH, m), 7.74~7.77(8H,| 664.83 664.29
m), 7.84~7.88(4H, m), 8.02~8.07(2H, m)
§ = 1.35(9H, s), 6.55(2H, m), 6.63(6H, m), 6.69(4H, m),

125 [6.81(1H, m), 6.95~7.01(4H, m), 7.2(2H, m), 7.41(2H, m),| 722.96 722.37
7.51~7.54(12H, m), 7.77(4H, m)
6 = 1.72(6H, s), 6.58~6.63(7H, m), 6.75~6.81(2H, m),
6.95(2H, m), 7.2(2H, m), 7.28(1H, m), 7.36~7.38(3H, m),

149 730.94 730.33
7.49~7.55(5H, m), 7.62(1H, m), 7.74~7.77(8H, m),
7.84~7.88(5H, m)
& = 1.35(9H, s), 6.55(2H, m), 6.63(6H, m), 6.81(1H, m),

170 16.95~7.01(4H, m), 7.2(2H, m), 7.36(2H, m), 7.49~7.5(4H,| 670.88 670.33
m), 7.74~7.77(8H, m), 7.84~7.88(4H, m)
6 = 1.72(6H, s), 6.58~6.63(7H, m), 6.75~6.81(2H, m),
6.95(2H, m), 7.2(2H, m), 7.28(1H, m), 7.36~7.38(3H, m),

177 730.94 730.33
7.49~7.55(5H, m), 7.62(1H, m), 7.74~7.77(8H, m),
7.84~7.88(5H, m)
§ = 1.35(9H, s), 2.34(6H, s), 6.36(2H, m), 6.55(2H, m),
6.63(6H, m), 6.71(1H, m), 6.81(1H, m), 6.95~7.01(4H, m),

203 648.88 648.35
7.2(2H, m), 7.36(1H, m), 7.49~7.5(2H, m), 7.74~7.77(6H,
m), 7.84~7.88(2H, m)
6 = 1.72(6H, s), 6.58~6.63(11H, m), 6.75~6.81(5H, m),

223 16.95(2H, m), 7.2(8H, m), 7.54(1H, m), 7.62(1H, m),| 630.82 630.30
7.71~7.77(3H, m), 7.87(1H, m)
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6 = 1.72(6H, s), 6.58~6.63(9H, m), 6.75~6.81(4H, m),

234 16.95~6.98(3H, m), 7.2(6H, m), 7.38(1H, m), 7.53~7.62(5H,| 680.88 680.32
m), 7.71~7.77(3H, m), 7.87(1H, m), 8.02~8.07(2H, m)
6 = 1.35(9H, s), 1.72(6H, s), 6.55~6.63(9H, m),
6.75~6.81(8H, m), 6.95~7.01(4H, m), 7.2(4H, m), 7.36(1H,

246 736.98 736.38
m), 7.49~7.54(3H, m), 7.62(1H, m), 7.71~7.77(6H, m),
7.84~7.88(3H, m)
§ = 1.72(6H, s), 2.34(9H, s), 6.36(2H, m), 6.44(1H, m),
6.55~6.63(9H, m), 6.71~6.81(4H, m), 6.95(2H, m), 7.08(1H,

271 672.90 672.35
m), 7.2(4H, m), 7.54(1H, m), 7.62(1H, m), 7.71~7.77(3H,
m), 7.87(1H, m)
5 = 1.72(6H, s), 6.58~6.63(7H, m), 6.75~6.81(3H, m),

297 16.95(2H, m), 7.2(4H, m), 7.36(2H, m), 7.49~7.54(5H, m),| 730.94 730.33
7.62(1H, m), 7.71~7.77(7H, m), 7.84~7.88(5H, m)
5§ = 1.72(6H, s), 6.58~6.63(9H, m), 6.75~6.81(4H, m),

307 16.95(2H, m), 7.2(6H, m), 7.36(1H, m), 7.49~7.54(3H, m),| 680.88 680.32
7.62(1H, m), 7.71~7.77(5H, m), 7.84~7.88(3H, m)
6 = 1.35(9H, s), 1.72(6H, s), 6.55~6.63(9H, m),
6.75~6.81(8H, m), 6.95~7.01(4H, m), 7.2(4H, m), 7.36(1H,

319 736.98 736.38
m), 7.49~7.54(3H, m), 7.62(1H, m), 7.71~7.77(6H, m),
7.84~7.88(3H, m)
6 = 1.35(9H, s), 1.72(6H, s), 2.34(6H, s), 6.36(2H, m),
6.55~6.63(9H, m), 6.71~6.81(4H, m), 6.95~7.01(4H, m),

352 714.98 714.40
7.2(4H, m), 7.54(1H, m), 7.62(1H, m), 7.71~7.77(3H, m),
7.87(1H, m)
§ = 1.72(6H, s), 2.34(6H, s), 6.51(4H, m), 6.58~6.63(7H,

367 |m), 6.75~6.81(3H, m), 6.95~6.98(6H, m), 7.2(4H, m),| 658.87 658.33
7.54(1H, m), 7.62(1H, m), 7.71~7.77(3H, m), 7.87(1H, m)
§ = 1.72(12H, s), 6.58~6.63(10H, m), 6.75~6.81(6H, m),

383 |6.95(2H, m), 7.2(8H, m), 7.54(2H, m), 7.62(2H, m), 746.98 746.37
7.71(2H, m), 7.87(2H, m)
§ = 1.72(12H, s), 2.34(12H, s), 6.51(8H, m), 6.58(2H, m),

387 |6.75(2H, m), 6.95~6.98(10H, m), 7.54(2H, m), 7.62(2H, m),| 803.08 802.43
7.71(2H, m), 7.87(2H, m)
§ = 1.72(12H, s), 2.34(12H, s), 6.36(4H, m), 6.58~6.63(6H,

397 |m), 6.71~6.81(6H, m), 6.95(2H, m), 7.2(4H, m), 7.54(2H,| 803.08 802.43
m), 7.62(2H, m), 7.71(2H, m), 7.87(2H, m)
§ = 1.72(12H, s), 2.34(6H, s), 6.36(2H, m), 6.58~6.63(6H,
m), 6.71~6.81(5H, m), 6.95(2H, m), 7.2(4H, m), 7.36(1H,

416 825.09 824.41
m), 7.49~7.54(4H, m), 7.62(2H, m), 7.71~7.77(4H, m),
7.84~7.88(4H, m)
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§ = 1.72(12H, s), 2.34(9H, s), 6.36(2H, m), 6.44(1H, m),
6.55~6.63(8H, m), 6.71~6.81(5H, m), 6.95(2H, m), 7.08(1H,

438 789.06 788.41
m), 7.2(4H, m), 7.54(2H, m), 7.62(2H, m), 7.71(2H, m),
7.87(2H, m)
6 = 1.35(9H, s), 1.72(18H, s), 6.55~6.63(9H, m),
6.75~6.81(5H, m), 6.95~7.01(4H, m), 7.2(4H, m), 7.28(1H,

456 919.24 918.49
m), 7.38(1H, m), 7.54~7.55(3H, m), 7.62(3H, m), 7.71(2H,
m), 7.87(3H, m)
5 = 1.72(12H, s), 6.58~6.63(6H, m), 6.75~6.81(4H, m),

459 [6.95(2H, m), 7.2(4H, m), 7.36(2H, m), 7.49~7.54(6H, m),| 847.10 846.40
7.62(2H, m), 7.71~7.77(6H, m), 7.84~7.88(6H, m)
6 = 1.72(24H, s), 6.58~6.63(8H, m), 6.75~6.81(6H, m),

468 |6.95(2H, m), 7.2(4H, m), 7.28(2H, m), 7.38(2H, m),| 970.30 969.49
7.54~7.55(4H, m), 7.62(4H, m), 7.71(2H, m), 7.87(4H, m)
§ = 1.35(18H, s), 1.72(12H, s), 6.55~6.58(6H, m), 6.75(2H,

481 |m), 6.95~7.01(8H, m), 7.38(2H, m), 7.53~7.62(10H, m),| 959.31 958.52
7.71(2H, m), 7.87(2H, m), 8.02~8.07(4H, m)
§ = 1.35(18H, s), 1.72(12H, s), 2.12(6H, s), 6.51~6.58(8H,

498 |m), 6.69~6.75(4H, m), 6.95~7.01(8H, m), 7.15(2H, m),| 887.24 886.52
7.54(2H, m), 7.62(2H, m), 7.71(2H, m), 7.87(2H, m)
§ = 6.63(8H, m), 6.69(4H, m), 6.81(4H, m), 6.95(2H, m),

507 666.85 666.30
7.2(8H, m), 7.54~7.56(8H, m), 7.64(4H, m)
§ = 2.34(12H, s), 6.51(8H, m), 6.69(4H, m), 6.95~6.98(10H,

516 722.96 722.37
m), 7.54~7.56(8H, m), 7.64(4H, m)
§ = 1.35(9H, s), 6.55(2H, m), 6.63(6H, m), 6.69(4H, m),

532 |6.81(3H, m), 6.95~7.01(4H, m), 7.2(6H, m), 7.54~7.56(8H,| 722.96 722.37
m), 7.64(4H, m)
§ = 1.72(6H, s), 2.12(3H, s), 6.51(1H, m), 6.58~6.63(5H,
m), 6.69~6.81(8H, m), 6.95~7.01(3H, m), 7.15~7.2(5H, m),

568 797.04 796.38
7.28(1H, m), 7.38(1H, m), 7.54~7.56(9H, m), 7.62~7.64(5H,
m), 7.87(1H, m)
§ = 6.63(4H, m), 6.69(4H, m), 6.81(2H, m), 6.95~6.98(4H,

574 |m), 7.2(4H, m), 7.38(2H, m), 7.53~7.57(14H, m), 7.64(4H,| 766.97 766.33
m), 8.02~8.07(4H, m)
5§ = 1.72(12H, s), 6.58(2H, m), 6.69~6.75(6H, m),

594 |6.95~6.98(4H, m), 7.28(2H, m), 7.38(4H, m),| 999.29 998.46
7.53~7.64(22H, m), 7.87(2H, m), 8.02~8.07(4H, m)
6 = 1.35(18H, s), 1.72(12H, s), 6.55~6.58(6H, m),

624 |6.69~6.75(6H, m), 6.95~7.01(6H, m), 7.28(2H, m), 7.38(2H,| 1011.38 1010.55
m), 7.54~7.56(10H, m), 7.62~7.64(6H, m), 7.87(2H, m)
§ = 6.63(10H, m), 6.69(2H, m), 6.81(4H, m), 6.95(2H, m),

627 590.75 590.27

7.2(8H, m), 7.54~7.56(4H, m), 7.64(2H, m), 7.77(2H, m)
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§ = 6.63(6H, m), 6.69(2H, m), 6.81(4H, m), 6.95(2H, m),
658 |7.2(4H, m), 7.36~7.39(3H, m), 7.49~7.56(6H, m), 7.64(2H,| 665.82 665.28
m), 7.74~7.77(4H, m), 7.84~7.88(2H, m)
& = 1.35(9H, s), 2.34(3H, s), 6.44(1H, m), 6.55~6.63(10H,
m), 6.69(2H, m), 6.81(2H, m), 6.95~7.01(4H, m), 7.08(1H,
683 660.89 660.35
m), 7.2(4H, m), 7.54~7.56(4H, m), 7.64(2H, m), 7.77(2H,
m)
§ = 1.35(18H, s), 6.55(4H, m), 6.63(6H, m), 6.69(2H, m),
707 [6.81(2H, m), 6.95~7.01(6H, m), 7.2(4H, m), 7.54~7.56(4H, 702.97 702.40
m), 7.64(2H, m), 7.77(2H, m)
§ = 1.35(9H, s), 6.55(2H, m), 6.63(6H, m), 6.69(2H, m),
6.81(2H, m), 6.95~7.01(4H, m), 7.2(4H, m), 7.36(1H, m),
723 696.92 696.35
7.49~7.56(6H, m), 7.64(2H, m), 7.74~7.77(4H, m),
7.84~7.88(2H, m)
§ = 1.72(6H, s), 2.12(3H, s), 6.51(1H, m), 6.58~6.63(7H,
m), 6.69~6.81(6H, m), 6.95~7.01(3H, m), 7.15~7.2(5H, m),
756 720.94 720.35
7.28(1H, m), 7.38(1H, m), 7.54~7.56(5H, m), 7.62~7.64(3H,
m), 7.77(2H, m), 7.87(1H, m)
§ = 2.34(12H, s), 6.36(4H, m), 6.63(2H, m), 6.69~6.71(4H,
780 |'m), 6.95~6.98(4H, m), 7.38(2H, m), 7.53~7.57(10H, m),| 746.98 746.37
7.64(2H, m), 7.77(2H, m), 8.02~8.07(4H, m)
§ = 1.35(18H, s), 2.34(6H, s), 6.51~6.55(8H, m), 6.63(2H,
784 |m), 6.69(2H, m), 6.95~7.01(10H, m), 7.54~7.56(4H, m), 731.02 730.43
7.64(2H, m), 7.77(2H, m)
§ = 6.63(6H, m), 6.69(2H, m), 6.81(2H, m), 6.95(2H, m),
786 |7.02(2H, m), 7.2(4H, m), 7.54~7.56(4H, m), 7.64(2H, m),| 839.03 838.33
7.71~7.88(16H, m), 8.12(2H, m)
[AAd] A7) &G AR AF-ERE A2 § 80 TF% olF &
M, OLEDE FH2CHE-3dA AR)(DERRH  dojxd AT 110 =15 Q/0)(2)<,
EgEZRRogd, olAE, e STHFE SAHoR AMEEY 2S39 AFHE AAGE & o]AX 2 IS
gol wad $ Abga.

ggoz, XF FF AHe 7| 9
4 -(2-naphthyl )-phenylamino)triphenyl

amine (2-TNATA)S 231, 7 10° torrel
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[0266] NPB
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28 Z<1005H%, 0 TFIREWTZ2052%, Al2=9 ERz 32 1000|th)S 2472 92 & 7 4S8 &
E£L g ZUAAH TAEE J|FoR 2 WA 5 molvE EFToaN Ay HE A= 9d 30 nm FAe g
(5)% ZH9
:\< “ s~
H-33 st 223
[0268] s
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3kt AAFAZ(7)o® dy] 729 3E lithium quinolate (Lig)E 1 WA 2 mm FARE 23 3|
g2 Ay 53 AuE o] g3le] Al S3(8)S 150 mme] FAIZ F#3}e] OLEDE A 2H3Fitt.
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o
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