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[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

[0203]
[0204]

S=S0d 10-1233368

A e 1 : 2-(3-(anthracen-9-y1)-5-bromophenyl)benzol[d]oxazoled] A

(g4 1)

. CKOH lead(IV) acetate
¢ W “remeem L)
CHO N

acetic acid
Br Br =
3-(AEFAM-9-U)-5-B 22l =d 50| = (3-(anthracen-9-y1)-5-bromobenzaldehyde) 10 g (27.7 mmol) 2
2-olu =& (2-aminophenol) 3.6 g (33.2 mmol)S oFA|EAF (acetic acid) 100 ml o =91 & AF2oA 30
B Zol wukstgtt. o 7)o oA EAF Y(IV) (lead(IV) acetate) 14.7 g (33 2 mmol)% FYe 5 50 ColA
1 AIZE ot ankelgitt.  F53 BkSES Eo B3 oHolAHolER FE3 Ll E 7etste] AAs
Zhos FEgh § AxAA 4.5 g (Y=33 9 A IAE AU},

Ao 2 1 2-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)phenyl )-5-phenyl-1,3,4-oxadiazole®] ¥4

(g4 2]

Yy

N.
©\<’ N o P PdCl,(dppf),, KOAC
o) + B8
c o DMF B—O
. <<

2-(4-BP 2R ¥d)-5-9d-1,3,4-5A e o}& (2-(4-bromophenyl)-5-phenyl-1,3,4-oxadiazole) 5 g (16.6 mmol),
H (U2 E) B E  (bis(pinacolato)diboron) 5.1 g (19.9 mmol), [1,1'-8]2=(UsdE 29 %)H 2 Al]t]
S22-2g5(1D)Y tIFE=Evere] 234 (a complex [1,1'-Bis(diphenylphosphino)ferroceneldichloro-
palladium(II) with dichloromethane) 0.41 g (3 mol%), X ElFolAElo]E (potassium acetate) 4.9 g (49.8
mmol )& YWY XEol|= (dimethylformaimde, DMF) 100 ml o =91 & 80 TeollA 12 AIZF &<k WEgA|HA U
FEE WSEE JPoAEIER FEF F S0 AU AA%n FHow FeW F AxAA 3.1 ¢
(Y=53 %) 9] @& = uAE A3

gtAd o) 3 @ 2-(3,5-dibromophenyl)-1-phenyl-1#benzo[d] imidazole®] ¥4
[HF&-2] 3]

Br
Br

; lead(lV) acetate
NH + Br =N
acetic acid
Br CHO N
®!

3, 5-tR Rl =zddslo]=  (3,5-dibromobenzaldehyde) 20 g (75.8 mmol)3} N-Hd-o-#Hd@
phenyl-o-phenylenediamine) 16.8 g (90.9 mmol)S oA EAF 150 mL o] < 3 204 30 ¥ &=
ok, o7l oA EAF F(IV) (lead(IV) acetate) 37 g (83.4 mmol) Fsk & 50 CTollA 1 A7t
st 5% NEES 2o R dEolAHo|ER &3 & &ulE st AAsta Zd

Y



SS=S0d 10-1233368

T AFXAA 9.5 g (Y=29 ©o] =44 1AE AU},

[0205] Ao 4 : 2-(3-bromo-5-(pyridin-3-y1)phenyl)-1-phenyl-1#benzoldlimidazole2] A

[0206] [RE-&-2] 4]

Br N| ~

=
Q Pd(PPhs),, K-CO3
N >
r -
THF/H,0
B(OH), N@ > Br /NZ

@N

!

[0208] Ao 3 oA AxE 2-(3,5-YyEEZRAE)-1-HId-1FMZE[d]o|v|thZF (2-(3,5-dibromopheny!)-1-phenyl-1/F
benzo[d]imidazole) 9.4 g (22.0 mmol), IZ]H-3-HZY A= (pyridine-3-boronic acid) 2.7 g (22.0
mmol), HIEZH7A(EFHIEAA)Z2}E(0) (tetrakis(triphenylphosphine)palladium(0)) 0.76 g (3 mol%),
2 ERAHZEE (potassium carbonate) 6.1 g (44.0 mmol)S E|E#Elo]=2F /% (tetrahydrofuran/H,0=2/12]

[0207]

FIH]) 300 ml o =<9 3 80 TellA 12 AlF &< 53T, 53 HFES dEHoAHIER &3
5 gulE Agete] AAS Ao BEEd 3 AZAA 5.156 g (Y=54 )9 = uAES AU},
[0209] 3t d 5 @ 2-(8,5-dibromophenyl)benzoldlthiazoled] 4
[0210] [HF&-2] 5]
Br Br

Y

SH lead(lV) acetate
C[ *
. . N
NH, Br CHO acetic acid Br c

[0212] 3, s-fHERrHZ=IYsIe]|=  (3,5-dibromobenzaldehyde) 5.03 g (1
aminothiophenol) 3.1 mL (28.6 mmol)& OFAIEAF 60 mL o =<l & A
Ol EAE W(IV) (lead(IV) acetate) 9.78 g (21 0 mmol) F08k 3 50 TolAM 1 AVJ S
= T

[0211]
9.1 mmol)i} 2—o}HlLA}OlOﬁﬂi (2-
2o 30 & For wwtelsith. o7

of
oF nwkeglY. &
53 M3 ES B XA dEolMEH I ER F < SulE Fdete] AASIL ZEom FEgh & AXAIA
4.74 g (Y=67 %)< A 1AE AU
[0213] Ao 6 @ 2-(3-bromo-5-(pyridin-3-y1)phenyl)benzo[dlthiazole] A
[0214] [HF&-2] 6]
Br I\II =
NI = Pd(PPh3)4, K-CO3 Z
P + N o
Br = THF/H,0
B(OH
( )2 S\Q Br /N
D
[0215]
[0216] St 5 oM ARY 2-(3,5-tBERRAD)AZ[dElo}=E (2-(3,5-dibromophenyl)benzoldlthiazole) 4.74 g

(12.8 mmol), ¥YH-3-E &Y o|A|= (pyridine-3-boronic acid) 1.89 g (15.4 mmol), HIEZHI|A(EFHIE
2~3)Ze}5(0) (tetrakis(triphenylphosphine)palladium(0)) 0.44 g (3 mol%), % EFZH  (potassium
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[0217]

[0218]

[0219]
[0220]

[0221]

[0222]

[0223]
[0224]

[0225]

[0226]

[0227]
[0228]

[0229]

SS=S0dl 10-1233368

carbonate) 5.31 g (38.4 mmol)E& E|EZSto]=2F /& (tetrahydrofuran/H,0=4/12] H-3H]) 50 ml o] &<l
$ 80 Colld 12 AIZF &<k W3, 53 W55 oHolAHoER F&E3 &, &ulE 7etste] AlA
sla Ay ow B3 T AXAA 2.54 g (Y=54 %) 24 u4S AU},

A 7 1 3-(2H-tetrazol-5-yl)pyridined] &A
[HF&-2] 7]

— NaN; , NH,CI — N<NH

CN - 7
\ 7 N/ =N
N N N~

DMF

-7t YEZ (3-pyridinecarbonitrile) 30 g (288 mmol), ZAFH oFX=(sodium azide, NaN;) 28.1 g

(432 mmol), 3}t = 3 (ammonium chloride) 23.1 g (432 mmol)<S DMF 200 mL o] =<1 % 100 TolA 24 A7+
L AT, FES BESES B R gate = Fokdt & oislo] 19.6 g (Y=46 p)ol A uAE 4
o
AN

A d 8 : 3-(5-(8-bromophenyl)-1,3,4-oxadiazol-2-y1)pyridined] A

[Rh-8-2) 8]

N~pn
— ,N‘NH cloc Br 7 A\ 7\
W + _— _/ o Br
N N= o-xylene N

Ao 7 oA AFE 3-CHHEZE-5-A)3Ed (3-(2/-tetrazol-5-yl)pyridine) 16.8 g (114 mmol)=} 3
ZEWzAdEFE o= (3-bromobenzoylchloride) 25 g (114 mmol)S o-A}o]@dl (o-xylene) 180 mL o] =<l —bF
150 ColAd 8 Azt FoF vk&3lddl. =53 w52 7gtojusla ve-2 2 AAsIe] 30 g (Y=87 %)< 314
IAE A

Al 4 9 : 3-(5-(3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)phenyl)-1,3,4-oxadiazol-2-
yDpyridine®] ¥4

[RE-8-2) 9]

%
7 \ N ‘ N
Nx N o o PdCl,(dppf),, KOAc = Z N
N BB, - 0-4
° °c ° DMF 0
B
Br \o

Ao 8 oA ARE 3-(5-(3-BERIHY)-1,3,4-A ot E-2-d) 9 gld  (3-(5-(3-bromophenyl)-1,3,4-
oxadiazol-2-yl)pyridine) 12 g (40 mmol), WA (IJUZE)T)HE (bis(pinacolato)diboron) 12.2 g (48
mmol), [1,1'-H]A(HdAldEZ2d ) d2AgE22-F25 (1D dE22 9] 534 (a complex [1,1'-
Bis(diphenylphosphino)ferroceneldichloro—palladium(II) with dichloromethane) 0.98 g (3 mol%), ¥E}Fo}
AHo]E (potassium acetate) 5.9 g (60 mmol)S UIHEEZFolH|= (dlmethylformalmde, DMF) 250 ml o 9l
£ 80 CTAAA 12 A &<t BESAIFHY. 53 HEES oEolAHoER 5% & &ulE 7Hdste] AAS)
I ZHoR FEd 3 HAXAIA 10 g (Y=71 99 AX nAE I}

+

gt d 10 : 2-(2,5-dibromophenyl)benzoldlthiazoled] 3§43
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[0230]

[0231]
[0232]

[0233]

[0234]

[0235]
[0236]

[0237]

[0238]

[0239]
[0240]

[0241]

S=S0dl 10-1233368

_—_—m—
NH,

DMF

2, 5-fu 2 rwl=ddsle]=  (2,5-dibromobenzaldehyde) 5 g (18.5 mmol), 2-o}9|=ElodHE (2-

aminothiophenol) 3 mL (27.7 mmol), 8 2= (lodine) 2.35 g (9.25 mmol)& DMF 100 mL ©f] =<1 3 100 Ceol
A1 AIZE B dEEEIYE. 5 uheES Ao R HAsl] 4.64 g (V=68 %) A mAE AT},

g4 11 : 2-(2-bromopyridin-3-yl)benzol[d]thiazoled] ¥4

[¥H3-4 11]

SH Q\ lead (IV) acetate Q\r
[ :[ + - N N
N X =
NH, CHO acetic acid @

Br Br S

2-H 2 H-3-1 g d 7K & d|slo]| = (2-bromo-3-pyrdinecarboxaldehyde) 6.58 g (34.0 mmol)3d} 2-o}n]E] Q. &

(2-aminothiophenol) 5.5 mL (50.9 mmol)< o}A|EAF 150 mL o =9I —fF Ao A 30 # FoF wHkEAY. o

71l obMEsL F(IV) (lead(IV) acetate) 19.0 g (40.8 mmol)S F4& F 50 Tollr 1 Az B<t
et F5E BEES o R oldotAElolER FE3 & &ujE AYete] AAS S ZRoE &Y

T AxAA 5.55 g (V=55 %) ] AA AlS AU

2

\:J

ol

St o 12 : 2-(8,5-dibromophenyl)benzo[ dloxazole

[HF&-2] 12]

Br

OH lead (IV) acetate
NH Br /N
acetic acid O\Q

3,5-tluE Ryl =etydleo|= (3, 5—dibrom0benzaldehyde) 10 g (37.9 mmol)¥} 2-o}m =¥+ (2-aminophenol) 5

2-
g (45.5 mmol)S oM EAF 200 mL ] =9 & *H%ﬂ/\i 30 ¥ FoF wHkEtk. o7l oA EAF H(IV)
(lead(IV) acetate) 20.2 g (45 5 mmol)% T4 5 50 CTold 1 AzF Bk wuksdct. 53 veE S &
of i ofeolAHolER F 3 gujE 7lelsle] AAS L ZHow BEd T ARAA 5.7 ¢ (Y=42 %)9]

A uAS AU

AAlel 1 354 449 35tE 34

_41_



[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

S=50] 10-1233368

+
W
=
=4
v
=3
v
)
=
<
&
Fd
D
[2]
o
[
\

2 THF/H,0
| B(OH), o\©
X

3,5-t-(3-Hgdd)-wHAnzY A= (3,5-di-(3-pyridinyl)-benzene boronic acid) 5 g(18.1 mmol), ¥4
q 1o A Az 2-(3-(EZA-9-A)-5-B 2 R D) Z[d] A (2-(3-(anthracen-9-y1)-5-
bromophenyl)benzo[d]oxazole) 8.16 g(18.1 mmol), HEZ7| ~(EHAdx23)Z25(0)
(tetrakis(triphenylphosphine)palladium(0)) 0.63 g(3 mol%), 2 ®HAFZ-H(potassium carbonate) 5 g(36.2
mmol )& HEZSIo| =2 F /& (tetrahydrofuran/H;0=2/12] H-34]) 450 ml o] =<1 F 80 TolA 12 AlZtF &

b whEatltt. 53 BeES d"HoMlHER FE3 ¥

HAZAIA 6 g (Y=55 %) A nAE AU,

, | 7etele] A|AStT ZEoT Hysk &

AAld 2 ¢ 8151y 649 B5HE 4

[HF&-2] 14]

o Oy,

© Pd(PPh3)s, Na,CO3

+
N THF/H,0
Br =
o B-o
0,

FAdel 2 oA AxE 2-(4-(4,4,5,5-HEdtHE-1,3, 2-T] AR E3-2-9) # d)-5-9d-1,3,4-FAtH] o} & (2-
(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl )-5-phenyl-1,3,4-oxadiazole) 2.32 g (6.7 mmol),
Ao 1 dA AFZE 2-(B-(AEZA-9-A)-5-PRRAG)ANZ[d]SAE  (2-(3-(anthracen-9-yl)-5-
bromophenyl)benzo[d]oxazole) 2.5 g (5.5 mmol ), HEZ7|~(EAd 223)ZE5(0)
(tetrakis(triphenylphosphine)palladium(0)) 0.19 g (3 mol%), % EHI}EH (sodium carbonate) 1.2 g
(11.1 mmo1) & HEZSte| =255 &/E (tetrahydrofuran/H.0=2/19] F3]1]) 90 mlell <1 & 80 CellAl 12 Ak
e g, 5T EES dEMAHIER FET F, &uiE IYste] AAS ZHoR g
T AZAA 2.6 g (Y=79 )] A mAE AT},

AAld 3 ¢ 51514 839 EeHE 4
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[0250]

[0251]
[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

£=0ol 10-1233368

oin

Pd(PPh3)4, K;,CO3

Br Z THF/H,0
NZ B(OH), N@
> 9

3,5-0-(3-2ldd)- AR 2y A= (3,5-di-(3-pyridinyl)-benzene boronic acid) 4.14 g (15.0 mmol),

e 4 oA AxH 2-(3-HEE-5-(Fd-3-) 3 d)-1-dd-1FN=x[dlo]v| Tt (2-(3-bromo-5-(pyridin-

3-yl)phenyl)-1-phenyl-1#benzo[d]imidazole) 6.4 g (15.0 mmol), EIEZI7|EA(EFIAIE2H)Z5(0)

(tetrakis(triphenylphosphine)palladium(0)) 0.52 g (3 mol%), ¥ ETAHAH (potassmm carbonate) 4.15 g

(30.0 mmol) & ElEg}slo| =2 /% (tetrahydrofuran/H,0=2/12] F-34]) 300 ml o <1 F 80 CTolAM 12 A

b E<t vhEstelTt. —’F'—:T:} HgEs dEolMHlER F&3 &, &ujE st AAs Zlor iy
u

T AXAA 1.2 ¢ (Y=13 $) A 1A E LAt

ol

AAd 4 @ 5514 87¢] 33HE 4

Pd(PPh3)4, KoCO3

N

Br > THF/H,0
N7 I B(OH), s@
NS

3,5-t-(3-7gdd)-HARZY oA = (3,5-di-(3-pyridinyl)-benzene boronic acid) 0.84 g (3.1 mmol), ¥
el 6 oA AlxE 2-B-RER-5-(Fd-3-d)d)mx[dlEelE  (2-(3-bromo-5-(pyridin-3-
y1)phenyl)benzo[d]thiazole) 1.0 g (2.8 mmol ), HEHI2(EFHd¥x23) 225 (0)
(tetrakis(triphenylphosphine)palladium(0)) 0.14 g (5 mol%), 2 EHAFZH (potassium carbonate) 1.15 g
(8.34 mmol) & EBlEZSIo]|=2F /& (tetrahydrofuran/H0=4/19] F-3]1]) 25 mL o 3¢l F 80 TollA 12 A
F S gtk FES WES JddoMH o ER FE% &, &ulE Skt AAGL ZHORE FE

o F AxAIA 1.35 g (Y=92 ©)°] AN 1A4& A3t

AAld 5 ¢ 3keky 929 39HE 943
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[0258]

[0259]
[0260]

[0261]

[0262]

[0263]
[0264]

[0265]

[0266]

[0267]
[0268]

S=50dl 10-1233368

Oo.__N Pd(PPh3)4, K.CO3 N

> ~N
* Br N THF/H,0 - Q'/qol O O _N

O v

(o]
Ao 9 oM AzE 3-(5-(3-(4,4,5,5-E1EZtE-1,3,2- U SA R 2 3-2-) 3 d)-1,3,4-F A T] o} F-2-<U ) 9]
g (3-(5-(3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl )phenyl)-1,3,4-oxadiazol-2-y1)pyridine) 4.63
g (13.3 mmol), Ao 4oA AxH 2-(3-EH2E-5-(Id-3-d)dAd)-1-sld-1F-A=[d] ol thE  (2-(3-
bromo-5-(pyridin-3-y1l)phenyl)-1-phenyl-1/benzoldlimidazole) 5.15 g (12.1 mmol), E|EZI|=(EZHAIE

2~3)Z2}5(0) (tetrakis(triphenylphosphine)palladium(0)) 0.47 g (3 mol%), % ERFZH (potassium
carbonate) 3.3 g (24.2 mmol)& EH|EZ}slo| =2 #F /& (tetrahydrofuran/H,0=4/19] H-3H]) 300 mL o =91

T80 TellA 12 AIZE gt Bkt 53 vkeES o"oMH ol ER FE3 5, Sl Fshete] AlA

jud

= =

stal Zyow 23 & AxAA 2 g (V=33 )9 A4 uAE AT

A 6 - 38+ 969 IPE A

Br
NS Pd(PPha)s, K-CO3
Z + Br /Ni >

THF/H,0

e 10 oA Alx" 2-(2,5-tEEZEIAI)HE[d]IEolE (2-(2,5-dibromophenyl)benzold]thiazole) 1 g
(2.76 mmol), FEH-3-H=2Y A= (pyridine-3-boronic acid) 0.85 g (6.9 mmol), HIEZ7|~(EZHLE
223)Z25(0) (tetrakis(triphenylphosphine)palladium(0)) 0.28 g (10 mol%), 2 E4FZF (potassium
carbonate) 2.3 g (16.6 mmol)S EH|Eg}slo] =235/ & (tetrahydrofuran/H0=4/1¢] §-3H]) 25 mL o =< &
80 TolA 12 AIZF &t 53Tt F53% MSES dEoAHER 53 &, &ul& 74ste] AAS A
Zyow B3t & dxAA 0.8 g (V=79 9] 24 uAE AU}

AAd 7 1 354 1059 3HE

[HF-&-2] 19]

N “ Pd(PPhs)s, K2CO3
+ Ny _N >
Br S\@ THF/H,0
NP B(OH),

3,5-0-3-vgd)-AARZY A= (3,5-di-(3-pyridinyl)-benzene boronic acid) 1.33 g (4.8mmol), <t
A 11 oA Az" 2-(2-BEryyd-3-A)HZE[d EolZ=(2-(2-B 2Ry d-3-A)HZ[dEol=E) 1.7 ¢
(5.8 mmol), EIEZZI=(EZALE2H)ZEF(0) (tetrakis(triphenylphosphine)palladium(0)) 0.28 g (5

— 44 -



S=S0d 10-1233368

mol%), 2  EAFZE (potassium  carbonate) 2.0 g (14.4 mmol)
(tetrahydrofuran/H,0=4/12] H3]H]) 30 mL o] =<1 & 80 TolA 12 A7k &<t W

odotAEclER FE3 §, SvlE #Atete] AlAsta Ayow

= =
AAE AU

Sh

gk & 7AxAA 2.28 g (V=88 %) I~

[0269] AAld 8 : 332 1089 33E FA
[0270] [¥F-S-2] 20]
N/
| Br
X Pd(PPhs)s, K,.CO3
+

Y

Br z THF/H,0
NZ | B(OH), s@
X

[0271]

[0272] 3,5-0-(3-ygdd)-AMAR 2Y A= (3,5-di-(3-pyridinyl)-benzene boronic acid) 2.3 g (8.4 mmol),

Ad 5 oA AzH 2-(3,5-t]EE2EHY)MZE[d]E]o}&E (2-(3,5-dibromophenyl)benzoldlthiazole) 1.5 g (4 0
mmol), BIEZ7|~(EHHAI¥23)Ze}5(0) (tetrakis(triphenylphosphine)palladium(0)) 0.46 g (10 mol%),
2 ekabZE (potassium carbonate) 3.3 g (23.9 mmol)S H|EZ}slo|=2F ¢/ E (tetrahydrofuran/Hy0=4/12]

B3u)) 50 nl o] %9 F 80 Tl 12 At B MeIAAG. 5 WeBL ool ER FE

o
. e Askete] AlAsStaL Zelow REgh & AXRAA 2.04 g(Y=75 %) o] AN 1AE EA.

~

o

[0273] A 9 384 1109 3jtE A
[0274] [Rk-8-2) 21]

Br
Pd(PPh3)4, Ko,CO3

Br = THF/H,0
NZ ] B(OH), o@
x

[0275]

[0276] 3,5-t-(3-¥gdd)-dAE 2ZY A= (3,5-di-(3-pyridinyl)-benzene boronic acid) 4.3 g (15.6 mmol), &

Aol 12 oA AxzE 2-(3,5-"BEZRIAID)NE[d]5AHE (2-(3,5-dibromophenyl )benzo[d]oxazole) 2.5 g (7.1
mmol), HIEZ7)A(EAdEAT)Z8EF(0) (tetrakis(triphenylphosphine)palladium(0)) 0.82 g (10 mol%),
2 ERAHZAE (potassium carbonate) 5.9 g (42.7 mmol)S HIEZ}Slo|=2F#/% (tetrahydrofuran/H;0=4/12]
IH]) 100 mL o < F 80 TolAl 12 A7+ B9k ¥k-33glnh. < AdEHOAHER F&3
, SUE ASbele] AlAStAL 2R o R et & AxAA 3.37 (Y=72 9o A4 aAE A1

[e]
TES WS E

pil

o o

1 .
F3H(H NMR(nuclear magnetic resonance

[0277] 71 AAlel 1 WA 9 eld e sekEel thieke] A
S 747 = 6 WA = 14 o eI

spectroscopy))® =413 2

o
l
N
E
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[0286]
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[0290]

[0291]

[0292]
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[0294]
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SS=50] 10-1233368

Hlme] 1: 2-(4-v]sdd)-5-(4-t-F-&od)-1,3,4-SAFt] o} Z(PBD)

Z(Jpn. J. Appl. Phys., 27, L269 (1983))] HAsl4% FHo] Hold Aoz d#HR 2-(4-vjHdE)-5-(4-
-HEnd)-1,3,4-5A ] o} & (PRD) & =18kt

AAle] 10 @ f7] BF 2Ze AF

‘a‘(corning)/\}gl 15 Q/cm2 (120 nm) ITO 2] 7]#S 25 mm x 25 mm x 0.7 mm I7|2 ZA, oAz =g
& 9 FF = FAA 7 5% e 23 A & 30 & B UV E eESRE AASGH.

0

71 71F gEel NN'-T(4-(N, N -t g d-o}r] ) -3 d)-N N' -] A I« el (N,N'~di (4-(N,N'~diphenyl-
amino)-phenyl)-N,N'-diphenylbenzidine: DNTPD) 40 nm T4 ¢ ATFAES A5

A7) AEFAS Aol NN'-HA2(GZddl-1-)-N,N' -8 = ()Wl A] el (N,N'-bis(naphthalene-1-y1)-N,N'~
bis(phenyl)benzidine: NPB)& & Fzrslo] 10 nm F49 HA¥FE5S HAS ).

Z X EB-46(E-Ray A} ¥} EB-512(E-Ray AH)E 94:6 9] T ZFH|Z AF S 235l

A7) W o] AAFEEAR 2wy o] Aald 204 FAEE SFES AF FZste] 10 m FAL AR}
FETS B8
A7) AAFEZ AR LiF 0.5 nm/Al 100 nns zHzF 1zl o7 g ZZelo] LiF/Al o2 dAAREE S35

=
FYFozA AN 10 o 7] BF 245 ARSI,

AN 11 $7] 2P 27 AZ
=

e Aale] 3 ol AlzE SFES AR AS A9stas AAld 10 3 FATA A4
s

o
2
o
ol
k]
rr
>
2,
—
i)
e,
ol
X
2,
>,

o] AAle 4 ol AlzE sES AR A
s

AA G 13 1 f7) BF Ao AF

A4 pEFom ¥ owwe] A 5 oM Az HEES A4S AL Aslstus A 10 % FQsA A
F71 WY 2485 ARSI,

A FEF0E B wgel AN 7 oA AzE FFES SR AL AsIE A6 10 3} DA A
7 WY &

A 55502 B owvel AAd 8 A4 AxE HEES AT AL Aslstus WA 10 3} S5 A
771w 27 AR,

_46_



[0297]

[0298]

[0299]

[0300]

[0301]
[0302]

[0303]
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AAld 16 7] BF 2R AF

A% 5EFom ¥ owge] AAd 9 oA AzH SFFES A8 AL Agus AAd 10 3} FAsA A
Aol £ 082S AR,

Wad 20 7] ' 2R A%
AAGEZoR AAFEEA Algy 5 A4S AL AQdetas A9 10 3 FdshA A §7] W &

A48 s,

D 75 A, %, 2 2F 58 3
AAld 10 WA 16 2 Blad 2 o f7] wF el tiske] 1000 nite] #©71E Wl d 2o 75 AR(Vd)
S =R, T WY AF F8(cd/Ad) D FE FE5(In/NE =AHse] £ 1 o Jehdch.
[ 1]
2~ 2
&7 at 1000 cd/m Von max
vd (V) cd/A 1m/W cd/A 1m/W
Hlaof 2 7.40 4.68 1.99 3.60 4.72 2.88
A A« 10 6.20 5.19 2.63 3.20 5.35 3.25
AAd 11 7.20 5.29 2.31 3.80 5.32 2.77
A Ao 12 6.40 5.00 2.45 3.00 5.32 3.34
AAd 13 7.40 4.99 2.12 3.20 5.32 3.37
A Ao 14 6.40 5.80 2.85 3.00 5.88 3,51
AAd 15 7.20 5.56 2.43 3.40 5.66 3.54
A Ao 16 6.00 6.04 3.16 3.20 6.32 4.14
A7 %1, =15, 2 = 16 & FZ3E, AAd 10 WA 16 9 7] HF AR Hlad 2 o §7] @F )
o] mlEte] & Aol AAF] P& Bl 4 v}, wE, F 1, = 17, ¥ & 18 & FxeH, AN 10
WA 16 o 7] WG AxE 5 Heto] AAE] e e, dF & 2 A8 g8 Y453 588 ol
[e)

oleldt f7] W 2tel 24 Az

= KR
e 10 WA 16 oA AREE stEe] dwbARl AAEEFA RS Algs o HlEke], % A FY 54 U
o}

AAle] 1 WA 9 oA AoAH 3FES AAFAFSFAHDSC: differential scanning calorimetry)® 1 2
Askela, 1 2 48 =1 I sde BHE Fske 2 AR BAEGITE. o] FolA AAld
2 oulae] 19 g e B4 AnE = 19 2 % 20 o JehAJY. = 19 2 = 20 & Fxsd,
Alel 5 9 gtE2 1 2k 14 A 93zt veigey, 2 A #2494 &5 a3t dERA
2 Att. O]Oﬂ Hlgto] e 1 oA FH|H

> o ML

2-(4-vHdE)-5-(4-t-FE o d)-1,3,4-2 Ao} Z(PBD) 2 1 x}9
gelgh 4= lom H 2 2} FAAAE 65 CHEAA Z2A3 =%
O] &

2 2 B4 25 138 ToA 884 9aE g1E

hASAGE, olZHel A 5 9 sibiol sl Azl ddol FYT WAL YA EAPE AT
gk webq B ounel oF SFER AL §7] WP £t TEA E Do 3] 9P 2A
fonl, Azl 571 W 240 W] T £Y FAS JOUE A% + Ao

¥ouyel Bed WY it WPe wE ol Rokel F4el A4S A Aol Setel golshl 4Ad & o
W, olelg Mol WA wE B owe] ool e Qo B 4 gk,
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