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[s}et2] 39]

71 8k 2 WA 399A,

711 m B A7 5RAoR 1A 5 W9l Aelil, o % opE A7 SR 1 A 4 W] A5
|,

o, sheh 2014, 18w A7t SHA0R 1WA 4 99l gela, n 3o 77 101,

40 Q2 MR ZAY Felstil, Hae] Qs AR AU dolat, B9 Qi AR AU dolsid, &
T Qe AR ZAY deletr, 59 Qe AR ZAY delsta,

A7 Q, Q, Q, G B Qe AR ZEAY Adolsta, A SYAHoR T4, FT4a, TE7
HERZ], CCpe &27], CCpl EAL7], C~Cipol LFAI7], C~Cpél o7, C3~Chpol AIEZ2YZD7]
C~Ciool FEHIZAERZLAY], CCipl oFE7] B (ool FEIZotE7 2 o] Fof3] ol JEE A EE <

e Vs £Y AYE 19, G WIS a9, 5T AMZAYS 19wt 5F AHZYIS 18 I
Ashe FlelA EE Ao,

o) shaka 2 ~ 17914, A7 Q. Q. Q. Q EE Qo A e Bk wE Ak F
A mE Aat B8 19 R AF JFed wa FAA A shie) was AdHy, o) 4 4] 8

4 AAEE 534 2 ~ 179 ©a Bl Aadt A&V B ow A 58H] 2 ~ 179
Ba EE dac dA¥E 594 19 gadlt @/t EAA Y

shebA 18 ~ 3994, 7T Qi Qo Qs Q BT Qo Ad Ve e vA e A4 FoA MdEHE e wa
EE dae 38 19 Rok AF Thed v FolA HdEEHE sl Aot AZHw | o] A9 7] 58
19] Basl AAEE B 18 - 399 Wa Ei Azoli A A on, 47 33 18 ~ 399)
S T Bas R s 19 GaA AEIE EAGA S
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T, B U () g, (D) &5, 2 (i) 47 53 &5 Alold AN E 15 o8] f7less
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o), 47 e 1= BAHE FFES A4 FUF, A4 £EF, 4T 293, 4T 545 U wPFoR
o] ol7l A AEEE st ol gol SR F Unt

2o 7

wowgel me g7 Sebd 12 EAHE vhelEet B¥Be] §7] WA WY A A% 55 BA, 4T F
I~

= [e]
% B4 9 32AE BAR o]Fojzl FoA HMuw EA=z A" A9 3 Bx yo] Ax} ~r7ﬂ 71(Electron
¢17)(Electron Withdrawing Group, EWG)7} FAl =g vholEE} shEtE ol
25 WAEta, ol Qld) AAT FEol FHE] wiEd, #7] AA TP

4, 8 AY, 79 54 Fel AN 54l e & v
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ge Y517 fe A g
oleh, B el thako] alsl ATt

B o] e 4] e 12 BAEE SRS volEe EAdAA SEERA, Eeddas) wolofe
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$4Ed B4

toluene, reflux, 12h

PA(PPhs)y, 24 K.LCOs

]

1

1

1

-

3-methoxyphenylboronic acid 65.1 g& EF 1.4 Lo

3]

BiOH )5
ul

Alefe] €]

7] A
<AAd 1> 3352 412 FA
<A 1-1> 3= A9 A
el

o

°]
+

Br

Br
tetrakis(triphenylphosphine)palladium(0) [Pd(PPhs),] 4.95 g

1,2-dibromobenzene 50 g

[0118]
[0119]
[0120]
[0121]
[0122]
[0123]



[0124]
[0125]

[0126]

[0127]

[0128]

[0129]
[0130]

[0131]

[0132]
[0133]

[0134]
[0135]

[0136]

[0137]
[0138]

SES0dl 10-1244599

F7lESS =3 23 AU ER Sdow AHT T By MUEFOR Hxdto] 53 vy, A" A=Rv
Eaf9 (-4t ~ n-FA/HEREME=4/1)E 3 FAlste] I uAQ FHHE A g (& 70 9=
BATE. 2N K05

Mass: [M+1]+ 290
<&Ald 1-2> 3HE Bl A

(52 1-2]

() &

A

CH4Cly, tt, 1d .
MeO OMe MeO OMe

A B

271 @gel 1-164 22 sHEE A 40 g& HEEEWT(CHLL) 1 Lol &8fAIXL vh5, of7]el iron(III)
A

=
=
chloride(FeCls) 44.4 g& %7Heh & whgE3 A2olA 12 AIRE &b wnkegint. o] %, A7) whg&d 2 &

ZFo] iron(IIl) choloride® ©l 7Fgr & 1 AIRF ¢ wdkelar, 7)o HegkE 9 &5
L #7tskint. w8 4 5, f71ESE EEste 3%y 74 S EFeR A
3¢ v, A7 A8 a2 Eadd-di/YEE2eE=2/3)E $3 83t
Ak, o]F, REE AAE 31.6 g& cHIEYUEHY 600 ml=2 AZAAst] @2 =g
170 9= LA

lo 2 N
r.
olo
>

Mass: [M+1]+ 288
<A 1-3> 3I3E Co A
[9H-8-2] 1-3]
)
& v -
» PO NS
g S T e 8 g

B C

7] g d 1-290
TollA 90 &7+ 3k
88 %) dA.

2

E B 25 g5 pyridine hydrochloride 100 g3 &7 Zg}x~3o] ¥& s, 220
o B A 3 ks AAES AFY =2 At g3=E C 20 g(FE:

z rlo
oy b

=i
Bl 2
R o
olo

Mass: [M+1]+ 260
<&Ald 1-4> 3E D] A

TRO

HO O O OH  pyridine, 0°Ctort, 120 110 O O PiE

A7 A 1-304 4L FEE C 20 g& ST ¥ F ALRYV|EA Ay Z8k2Fol pyridine
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[0139]
[0140]
[0141]

[0142]

[0143]

[0144]

[0145]
[0146]

[0147]

[0148]

[0149]

[0150]

385 mlE ¥ Yl FSFES LIAZ "E, 0 TY XA Rkt o17]9,
trifluoromethanesulfonic anhydride(triflic anhydride, Tf,0) 43.5 g& 3] 3 LA 713 thL, A2
oA 12 AIZF &QF Wk AT, Whg FE F WS ES A 55 42 AlE ST d Ya, o7]d
HEke 500 mlE F7Fe $ 1 A7 s wdkek & o 93T, B2 d& A Al EFE 35 g &
AP EREdge R AQAdAste] WA Al 315E D 28 g(FE&: 68 %) AT

1H NMR (500MHz, THF-d8) 7.74 (m, 2H), 7.79 (m, 2H), 8.78 (m, 4H), 8.93 (m, 2H)
Mass: [M+1]+ 524
<A 1-5> 313E Eo A

[9H8-2] 1-5]

his(pinacolatojdiboran, Pdidppf)Cla, KOAC N
M
1 4-dioxane, reflux, 1d
Br E

3-bromo-9-phenyl-9H-carbazole 50 g& bis(pinacolato)diboron 47.3 g3} 7 1,4-t]24H(1,4-dioxane) 700
mLoll EAMAIZ F ) of7)e] [1,1 -bis(diphenylphosphino)ferroceneldichloropalladium(I1)[Pd(dppf)Cl,] 3.4

g 2 ZALEKOAC) 45.7 g& F7H F @F wwrela, geo® WA Ug, SHS 700 nLE Wi wit
stal, olojx tERREZwe 700 mLE FVETY EToR FEEot. olfF, BT RIE AESS A
o ¥8 PHUEF g0 AHF F, T4 FAUEFOR Axde] $EF Uhg, AW ARPHEIA (-
ALk ~ n-Ail/ Y SRR E=4/1)E F AAlste] A 1AQ) ek E 39 g(5E: 68 9= AU

Mass: [M+1]+ 369
<A 1-6> 3I3E Fo A
[

FE
0 o
1>

1-6]

Q PH(PPhs)s, 5N NayCOs O
TIO . o7y liquat3se, toluene/EOH, 90°C, 3h N Q Q e

F

i ;Z@

78(

7] Fdd 14014 4 s3E D 30 g R 4] FAd 1504 42 FFEE 14.1 g& EF

mLoll &SIAFTE. o] Wkg &N tetrak1s(tr1phenylphosphine)palladium(O)[Pd(PPhs)d 2 g, BRIYEF 8.1
g 2 aliquat 336 2.6 mLE FH7Fst $, 3 AIZE B2 90 T 2=o)A wnket b3 Jeo= Y7 A
AU 7] BAE sl AL qAS FESTY EFoR st E5H EEE fUESS B
X3} ASUEF g0z NHG F, FF FRMYEFOR xete] FHeta, At Ay A2viE )
(n=82F ~ -/ O EF2 29 E=0/1 ~ 4/1)E 53l FAste e uAd FE F 7.7 g(5F: 33 9)S 42U
=

1H NMR (500MHz, THF-d8) 9.15 (s, 1H), 8.99 (d, 1H), 8.97 (d, 1H), 8.84 (d, 1H), 8.75 (m, 3H), 8.32 (d,
1H), 8.15 (dd, 1H), 7.97 (dd, 1H), 7.75 (m, 2H), 7.67 (m, 5H), 7.53 (m, 2H), 7.41 (m, 2H), 7.30 (m,
1H)

400

ﬂiﬂir&

Pk
f

it

T
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[0151]
[0152]

[0153]

[0154]

[0155]

[0156]

[0157]
[0158]

[0159]

[0160]
[0161]

[0162]

[0163]
[0164]

[0165]

[0166]

[0167]

SS=S0ol 10-1244599

Mass: [M+1]+ 617
<A 1-7> 3 E G A

[Wk-2 1-7]

o 0 Q
H NaCMe O & O
+ 2
EtOH, 1, 9h
Br G Br
3-bromobenzaldehyde 40g¥ acetophenone 25.3 mLE o= (EtOH) 800 mlo] £3{A|Z1 t}S, <7]o] sodium

methoxide 2.5 g& 7l . WHSES 204 9 A7 st wHksle] AL aAE o3st & ko] ok
&2 AFHste] AnjAel nAQl 35E G 57 g(F&: 70 9)S AU

1H NMR (500MHz, THF-d8) 8.11 (dd, 2H), 8.01 (t, 1H), 7.82 (d, 1H), 7.74 (s, 1H), 7.70 (d, 1H), 7.57
(m, 2H), 7.50 (t, 2H), 7.34 (t, 1H)

Mass: [M+1]+ 286
<§j1-/\6] oﬂ 1-8> ﬂ%]-% H°] 2‘}:/\-1

NH HCl
MNaCH

2 _—.

Et2H, reflux, 1d

1-7 li?%%ﬂ%&G56§;mmmmmemmmmMMem5gﬂ6Wﬂﬂﬂi4mmmﬂ&ﬂN
of 23 EFNaOH) 15.6 g& H7lslgich. 7] MHsES 1 94 &9 857 avd oS, Ao
ﬂjAﬂﬂ&ﬂ,ﬂ%&lﬂ%%ikﬁﬁW1Q£jUM1ﬂﬂ“H462ﬂTg-%%H%@ﬂq

Py
ok o
N -
- 2
o~ 2

1H NMR (500MHz, THF-d8) 8.73 (dd, 2H), 8.61 (t, 1H), 8.45 (dd, 2H), 8.42 (d, 1H), 8.37 (s, 1H), 7.71
(dd, 1H), 7.57 ~ 7.48 (m, 7H)

Mass: [M+1]+ 387

<gHdd 1-9> 33tHE 19 34

[4h3-4] 1-9]
C>g<
B-C
his(pinacolato)diboran, Pd{dppfiCl, KOAC

1 d-dioxane, reflux, 1d

Ao 1-8ol A d& stE H 22.6 g2 bis(pinacolato)diboron 17.8 g3 A 1,4-t]34F 300 mLol] &
21 %, o47]9 [1,1" -bis(diphenylphosphino)ferroceneldichloropalladium(I1)[Pd(dppf)Cl,] 1.3 g & =

AHE(KOAC) 17.2 g& H7FS o 35 wwkslar, olF 2oz yzhsh tvhs, 575 300 mLE Wil uwyk

gl

>
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[0168]

[0169]
[0170]

[0171]

[0172]
[0173]

[0174]

[0175]

[0176]
[0177]
[0178]

[0179]

. gZFE2deE 300 nlE Zrsle] fr1E53 EFo® BEsdd. 53 ZEEd =
¥3l AIUEF fdoz MH3 vg, T U EFORZ xR FFsta, oF AustA AY A=2vlE
A -/ YER 2 Ee=9/1 ~ 4/DE S3l GAste] Ao Al &= 1 19.8

I
o £
&,
5
%
"
4
=
Q

1H NMR (500MHz, THF-d8) 8.74 (dd, 2H), 8.68 (s, 1H), 8.56 (dt, 1H), 8.44 (dd, 2H), 8.32 (s, 1H), 7.94
(d, 1H), 7.58 ~ 7.49 (m, 7H), 1.38 (s, 12H)

Mass: [M+1]+ 435
<A d 1-10> 382 412 BAHE 3gE] JA

M

PA(PPhy),. 2N Na,COy ©/

aliquat3d3k, toluene, reflux, Sh

41 d

47 A 1-99A4 A2 BEE T 7.2 gt A7) FAl 16914 2 FFIE F 8.5 g EF4 130 nLol] 23
A7) & 7] tetrakis(triphenylphosphine)palladium(0)[Pd(PPhs),] 0.5 g, 2 N9 EAM}EHF(Na,L05) 30

mL, ¥ aliquat 336 0.6 mLE 7} oS, 3 A &< &7 wftslar, o]F o= WZhAA

o= FHsglt. =% #EE fUESE =9 23 dIER §d0=2 MEE te, F
o= Azxste FFHsta, olF AY AREIHI (-4 ~ n-FA/HEZEZME=4/1)E T

o] mAQ A 412 HAEHE FFE 6.3 g(FE: 59 9= BT

1H NMR (500MHz, THF-d8) 9.15 (s, 1H), 8.99 (d, 1H), 8.93 (d, 1H), 8.55 (d,1H), 8.36 (m, 3H), 8.25 (d,
1H), 8.08 (m, 4H), 7.91 (dd, 2H), 7.85 (m, 2H), 7.69 (m, 2H), 7.56 (m, 3H), 7.50 (m, 5H), 7.45 (m,

5H), 7.30 (m, 4H), 7.16 (d, 2H)

Mass: [M+1]+ 776

<AA ¢ 2> 315k 442 TAFHE FFE FA
<gAd 2-1> WA <gAld 2-6>

71 AAle 1o Aol 1-1 WA el 163} FdatAl Faste] 39E F 8.5 g& AU

<gtAdd 2-7> FFHE Jo] $HA
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[0180]

[0181]

[0182]

[0183]
[0184]
[0185]

[0186]

[0187]
[0188]

[0189]
[0190]

[0191]

SSES0dl 10-1244599

; )

B(COH
N\ (OH), Pd(PPhg)s, 24 K,CO, v N
—NH, + -
—N : toluene, reflux. 4h = NH;

Cl

J

2-amino—4,6-dichloropyrimidine 25 g % phenylboronic acid 46.5 g= el 800 mLell &aAIZI 3, o7]d
tetrakis(triphenylphosphine) palladium(0)[Pd(PPhs),] 10.6 g = 2 N¢ %ﬁﬁ%(KeC@g) 300 mLE #H7hs &

—(ﬂl

4 AZF Eot B8 mutsln, ALow YAAA $7|EZ3 Fog By, =53 EH¥E fESS
3 ol QIR Boew AAW F P4 BAUEFoE Azl Fhan, olf 44 aiu}mw
(-2t ~ p-E/H 222 e=9/1)E &8 GAZ thd, n-Firor FEahe] wdels
B J 32.4 g(578&: 86 0= AU

re
=
1=
o
}d
é
ﬁ
o

1H NMR (500MHz, THF-d8) 8.18 (dt, 4H), 7.60 (s, 1H), 7.44 (m, 6H), 6.09 (br s, 2H)
Mass: [M+1]+ 247

<@dd 2-8> 3FE Ko A

[¥H&-2) 2-2]

p CuBry, (CHy)sCONO N
£ X

NH B

_N>_ 2 MeCN, 65°C, 30min _N>_ ’
J K

Copper bromide(CuBry) 29.2 g< t-butylnitritel[(CH;)sCONO] 18.7 mLe} SHA| ofAlEYE ™ (MeCN) 500 mLol] &
A S 65 T 252 714d3sle] 30 w3F wRksk &, 7)o A7) @A 2-794 d2 3=

J 32.3 g& HUFe b9, 30 & & whkslglv. o], AV wk £ Aoz Yihe the, AolER

/\E [

2 K 20 g(FE: 49.2 %)& A},

1H NMR (500MHz, THF-d8) 8.60 (s, 1H), 8.15 (dt, 4H), 7.54 (m, 6H)

Mass: [M]+ 311

<A 2-9> 33 E L A
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[0192]

[0193]
[0194]

[0195]
[0196]
[0197]

[0198]

[0199]
[0200]

[0201]

[0202]

SE506] 10-1244599

N bis(pinacolato)diboron, Pd{dppfiCl,, KOAc N O
4 \>—Br 4 \>—B/
_N EN \O

K L

1,4-dioxane, reflux

271 Ao 2-8olA d& 3StE K 20 ¢ bis(pinacolato)diboron 19.6 g3 A 1,4-t]=2AF 300 mLol ¥AF
71 t3, o7]9] [1,1° -bis(diphenylphosphino)ferroceneldichloropalladium(II) [Pd(dppf)Cl,] 1.4 g %
Z#(KOAc) 18.9 g& H7IgH & 2 uwltalgivt. o]F, Aow W73 g, of7]d FH/F 300 mLE
WA & HEFR R 300 nbe drtetel 47185 BFoR Rt 53 Ryw Tr71ﬂ
} 23t QIVEF &Aoo MAHg &, ¢ NPEFOR Axste FHFetal, o|F Agytd A
ZrtE e ¥ (n-82F ~ n-83k/ Akl E=2/1)E Fal gAste] Ao ;A = L 14.7 g(5&: 64 %)%

AU,

1H NMR (500MHz, THF-d8) 8.78 (s, 1H), 8.17 (dt, 4H), 7.50 (m, 6H), 1.30 (s, 12H)

>

o o Hi
e R
OlN' |

&

Mass: [M+1]+ 358
<@A ¢ 2-10> 3182 M2 FAHE 3FES 4

(82 2-4]

E \>_Bi i M Q OQQ ot

Pd(PPhy),, 2N Na,CO. ! Q
aliquat336, toluene, reﬂux@ Q O Q
44 Q

A7) Ao 2-9oA] 9L FFE [ 4.9 g L A7) FAo 2-60A4 QL FIAE F 8.5

g
A7 5, of7]ol] tetrakis(triphenylphosphine)palladium(0)[Pd(PPhs)4] 0.5 g, 2 N9 ERMUYEH
aliquat 336 0.6 mLE ¥aL, 3 At &<t &7 wwkeiginy. o], Lo WYAAA {7853}
Zeat. 5% $8d fUE5S B x3 gV EF §d02 AFHS U, T4 E
stol sEaar, olF A8 Zeohe e (mdA - -/ E e e da/ DS el Aste] 8
3ot 447 FAYE 3TE 4.6 g(F&: 48 9)S AU},

fru
o BN Hr ¥R oo

1H NMR (500MHz, THF-d8) 9.25 (s, 1H), 8.99 (d, 1H), 8.93 (d, 1H), 8.34 (s, 1H), 8.23 (s, 1H), 8.19 (m,
4H), 8.04 (d, 1H), 7.88 (m, 6H), 7.77 (s, 1H), 7.55 (m, 7H), 7.48 (d, 2H), 7.40 (m, 2H), 7.3 (m, 4H),
7.08 (d, 1H)

Mass: [M+1]+ 699

_58_



[0203]
[0204]
[0205]
[0206]

[0207]

[0208]
[0209]

[0210]

[0211]
[0212]

[0213]

[0214]
[0215]

[0216]

SE 501 10-1244599

<Ad 3> B8y 502 EAHE RuEe] T
<§HA ol 3-1> WA <gH el 34>

71 AAle 1o el 1-1 WA el 1-4oll et sUdskA ko] shgt= D 30 g& FAH
<& 3-5> 3}3HE No| A

[H

gl

1

3-2]

0
!
K( &

Pd(PPhs)s, 57 Nay GOy

Tio o1 aliquat33s, toluene/EtOH, S0°T, 3h O OQQ OTf
Q O N
M O N

A7) WES-Al 3-29] BEFE M 14.1 g 7] A 3-40A] 9 FFE D 30 g EF4 400 mLol] &3IMAZ
A

olo

T o7]9 tetrakis(triphenylphosphine)palladium(O)[Pd(PPh94] 2 g, 5N

dE AAE oHste] oRE A, °l olig F71EFTH TR

B3 ¥3 dtEF &Qow AHG F, Fo SMUEFOR Hxste] FHcaL, olF Hyyhd Ay A=
MFEZ 9 (-4t ~ -/ HEREME=9/1 ~ 4/DE Tl AAlste] Ao ARl e N 41
%)'é_ \:)s)\l:]—-

1H NMR (500MHz, THF-d8) 9.12 (m, 2H), 8.99 (s, 1H), 8.55 (d, 1H), 8.34 (s, 1H), 8.19 (d, 2H), 8.10 (d,
2H), 7.82 (d, 2H), 7.77 (m, 1H), 7.5 (s, 1H), 7.40 (m, 3H), 7.18 (m, 4H), 7.12 (d, 2H)

o]
336 2.6 mLE War, 3 A7 B¢k 90 T %o A uwkslar, o]F Ao g WZAA 1AE AUrt.  o]ojA
3]

Mass: [M+1]+ 617
<gAdd 3-6> 384 597 FAIHE F3E] A

[RF-&-2) 3-3]

. §
ooomﬁﬁw
N

OQ 0

Pd(PPhy),, 2N K,CO,

toluene/EtOH, reflux, 13h
e s
¢ he

271 el 3-5014 e FetE N 5.2 gt ¥h&4] 3-39] FekE 0 8.5 g& EF< 130 nLell &AL §, o
719l tetrakis(triphenylphosphine) palladium(0)[Pd(PPhs)4] 0.5 g, 2 N9 &4FZE 30 mL, ol&2(EtOH) 30
mL, 3! aliquat 336 0.6 nLE FaL, 3 At SQF 37 wykstal, o] Fow WYAANA {75} EF5ow &
ElEyas ”ﬂ‘Wﬂ%%%z@}Jﬁ‘ﬁﬁqE%'%ﬂﬁi»ﬂaﬂ5§,?4‘%@45%2§-ﬁ§3 =73
i, ol Ay FmrtEI I (-4t ~ n-Ii/ 24 E=6/1)E F AAIste] Ao uAQ e 598 F
AlEE stE 6.1 g (55! 60.1 9)= 4.

1H NMR (500MHz, THF-d8) 9.25 (s, 1H), 9.12 (d, 1H), 8.99 (d, 1H), 8.76 (dd, 2H), 8.46 (s, 1H), 8.23
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[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

SES0dl 10-1244599

(d, 2H), 8.19 (d, 2H), 8.10 (m, 4H), 7.90 (s, 1H), 7.65 (m, 6H), 7.49 (m, 5H), 7.38 (m, 3H), 7.25 (m,
3H), 7.18 (dd, 1H), 7.10 (d, 2H)

Mass: [M+1]+ 737

<AAld &> f7] FF 2Ae] Az

ITO(Indium tin oxdie)”} 1500 A< FAE vt mElE F8 7|9S 255 2892 AHs9c. 575 A
z=

Aol Eupd o AZ2d e, oPE, WHS o FAE &3 MRS Su AXAZ F Fehzet A7)
2 olEAR T Ak Fehxulg ol gdtel 4] AR 51 AR F AT SV Z RS AgH

=) flell AFW DS-205 (FAHiL)E 800 Aol FAR ¥ FHsle] HF F9

P =, o] Hel 7@%" o] E7Z<2 NPB (N, Mdi(naphthalene-1-yl)-N, M-diphenylbenzidine)E 150

T2t Ay FETE 63*33}93«‘:}. olF, A7l AT FFT S, Z2E =A AN (9,10-

di(naphthalen-2-yl)anthracene)& AF&3tal, =HEZA DS-405 (FAHib)E 5 % =33k 300 A9 FAZ 5

Zrato] EFTS Pt olF, A7 ‘Q’%% Aell, AR} o]F = ]i’ﬁ Al 104 HdE stEA 412

= R ojF, A7 AR FFF el 10 A

o] FA9 LiFE S&ste] A FU5S AL, A7 A= 95 el 2,000 A8 FA9 AlS T3 st
o

71 A 1 401]*1 Az pESe] G, AAb o] SHRA Sehy 412 BAHE e il A 2
J < Alflstar, Aol 49k FAdeA FAE {7 2

<AAld 6> f7] G 279 A=

7] AAe 4ol A AR FEFE B, AR olF EEEA S 418 FAIHE sghe didlel Al 39
A g sk 59= FAIEE dheS ARk Ae Alflstal, Al 49k Fda FdAEe] f7] 2
aAE Azl

<] 1> f7] TG LA A=

7] AAd dellA AR FEFe A MR ol EAZA sk 412 qAIFHE S5HE di4lel Algs
(aluminum tris(8-hydroxyquinoline))E& A}&3st= AS ALstar, AAld 49 FA3A F3hste] F7] &4 &

A8 Azt

<APq 1>

AAl 4 WA 6, B Bl 1olA Az ZHzhe] f7] wd L] tis) AFEE 10 mA/arol Ao HE &5
=895, 1 753'/}% st7] & 1e YERIT.

F 1
T Ax % 54 T5 H (V) U &8 (cd/A)
AAd 4 3}18ha 419 3= 4.5 7.5
A 5 s}eha 449] S3HE 4.6 6.8
AAd 6 3}ata] 59¢] 3}3HE 5.1 8.2
v e 1 Alg3 5.7 6
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[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

SS=S0dl 10-1244599

A7) E 1A @ gl ek gol, WA £EFS e A4 £F BARA B oagd 0 3uEe A
83 47 BF 24N 4 WA 6)F A F4 BARA AI3E AEF FA f7) 0F 2x0ad Du
o TE A W Y G8 WA 953 $5siu, 53 9 gyel ANE A FAT & 9

(FAhit)E 800 A9l FAR HF FE sk
o o]% EZ< NPB (N, Mdi(naphthalene-1-yl)-N, M
diphenylbenzidine) & 150 A<l FAZ Fz3te] HAF 553 AT, A7 AE 7535 Hol 2AAd 1
oA FAE 3EA 412 FA ER ARgstal =¥ER Ir(ppy)3E 10 % =38ke] 300 A2
ZAR =zt wag=S A N7 EFE= 9o BCP (2,9-dimethyl-4,7-diphenyl-1,10-
phenanthroline) & 100 A9 FAR F&ste AT AANZTES AT vhe, A7 BT AAS fol 1A 5 &
2 AlgdE 250 Af] AR S8t A4 ¢SS A8, olF, 7] AR S fd LiFE 10 A
o] FAR 3 AR FASTS FAAS 3, o] 9ol AlS 2,000 Al FAR FFE] S A #
7] W 2AE A2

)
rr
o

o
il
tlo

| AAlell 7oA EFFe] FAEA, T2 =dEA A 104 dAE 3 412 FAEE sk diid
of Al 2014 g shehA Mdm FAEE SFFES ARSes A Astaes, A 73 FdsA 3

| AAlell 7oA RFFe] FAEA, T2 =dEA A 10M dAE sk 412 FAEE s dial
of Al 304 g shehA 597 FAEE FES AMSehs A Astaie, A 73 FdsA 3
e

<H|aof 2> 7] &F =AY Az

A7) AAE 7oA BFZY FAA, 323 EHARA AAG 1A FAAE e 412 FAEE SEE g
o CBP (4,4'-di(9H-carbazol-9-yl)biphenyl)E A}-&dl= AL AYstas, AAd 73 FAdeA F3hste]
7] @33 AxE A AT}

A o 2004 AxzH Z4zte] 7] HF Axel diste] MFEE 1 mA/aroll A BF af
S A5}, o= s #& 20 YR

X2
= F TAE T5 A (V) W 38 (cd/A)
AAd 7 slsta] 419 S5E 6.8 49.2
Ao 8 38k 449 3l E 6.5 4.7
AA 9 3lela] 599 & 5.9 51.8
Hlale] 2 CBP 7.3 43.6

A7 & 20X 9k fo], TAE =dEA gl mE df=s AHEY 71 23 2AH(EAA 7 WA 9=
TAE EHRA BPE AFES T #7] 2F AA(Hale] 2)BY e A B g 38 WA 9] ¢

o sd = Uitk

_o‘g
o
rl
m
nﬂ

o
)
tlo
oft
e
z
of
Lo
=
©
X
o

31 g Ax ool tiate] AWadAR, B wRe oo FAHE Ao ol S8
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SS=S0dl 10-1244599

oA ofe] ZHAR WEste] AAsh= o] Zhsskal of HEFF 2 e
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