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[0202]

[0203]

[0204]
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A d 1 @ 2-(8-(anthracen—9-yl1)-5-bromophenyl)benzo[d]oxazole®] A

[HF&2] 1]

. @[OH lead(IV) acetate
O NH, acetic acid O N
CHO Br =

3-(StEFA-9-Y)-5-H 2Bl =ddslo]= (3-(anthracen-9-yl)-5-bromobenzaldehyde) 10 g (27.7

2-ol1| =& (2-aminophenol) 3.6 g (33.2 mmol)& MM EAF (acetic acid) 100 ml o =91 3 oA 30
o Fh wukelqlek.  o37]o] ofAMEAL H(1V) (lead(IV) acetate) 14.7 g (33.2 mmol)& FYe F 50 Coll A
oEeh wRksielth. 5% HEES o XA dEotAHER FE% & &ulE st AlAsA

Aelog Bedt 3 AFXAA 4.5 g (Y=33 %)9 A uAS AU},

Br

A d 2 1 2-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan—2-y1)phenyl)-5-phenyl-1,3,4-oxadiazole9] 4

[HF&-2] 2]

Yy

N.
©\<’ P o 0 PdCI,(dppf). KOAC
(o] + ,B—B\
o 0 DMF B-O
Br

2-(4-B. 22 ¥d)-5-9d-1,3,4-2A}t]o}= (2-(4-bromophenyl)-5-phenyl-1,3,4-oxadiazole) 5 g (16.6 mmol),
H A (I U8 E)YEE (bis(pinacolato)diboron) 5.1 g (19.9 mmol), [1,1'-¥]A(Ya|dEZ Ay x)H 2 4]
F22-2g5(1D)" fdZFE2dee] 23] (a complex [1,1'-Bis(diphenylphosphino)ferroceneldichloro-
palladium(II) with dichloromethane) 0.41 g (3 mol%), EE}lFOFAEIo]E (potassium acetate) 4.9 g (49.8
mmol)ﬁl gugdxFolr = (dimethylformaimde, DMF) 100 ml o 591 % 80 ColA 12 AlZF &<t WA H T}

53¢ B3 ES oEoMH ol ER FE & &ulE AStste] AlASR ZEoem R & UXAIA 3.1 g
(Y=53 P & =T uAE ?—ﬂ‘?\i‘ﬂr.

St e 3 : 2-(3,5-dibromophenyl)-1-phenyl-1#benzo[d] imidazole®] A
[9H-3-2] 3]

Br
Br

; lead(lV) acetate
NH + Br _N
acetic acid
Br CHO N
4

3,5-t B 2rwl =y sle]=  (3,5-dibromobenzaldehyde) 20 g (75.8 mmol)¥} N-wld-o-dd#t]oll (N-
phenyl-o-phenylenediamine) 16.8 g (90.9 mmol)S OFAIEAF 150 ml o =<1 & 294 30 & &
o}, o7)e] oM EAF T (IV) (lead(IV) acetate) 37 g (83.4 mmol)S T3+ F 50 ColA 1 A7 52

3 s
ATk, 5 WEEs g Ra dYoplHlER FE3 F &wiE Akl A st ZHow e

Y

N
W

anl

T
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F AXAA 9.5 g (Y=29 9)°] =T 1A S AUt}

[0205] Ao 4 : 2-(3-bromo—5-(pyridin-3-yl)phenyl)-1-phenyl-1/#benzoldlimidazole®] &4
[0206] [9H-3-2] 4]
N7~ Pd(PPh3)g, K2C03
| P N
B(OH), N@ THF/H,0
[0207] :
[0208] Ao 3 oA AxE 2-(3,5-v B 2R E)-1-dHd-1FH=[d]o|v v} (2-(3,5-dibromophenyl)-1-phenyl-1/~

benzo[dlimidazole) 9.4 g (22.0 mmol), ¥ W-3-EZY o|A|= (pyridine-3-boronic acid) 2.7 g (22.0
mmol), HIEZHI)|A(EGAILE~A)ZEHF(0) (tetrakis(triphenylphosphine)palladium(0)) 0.76 g (3 mol%),
2 ERAZEE (potassium carbonate) 6.1 g (44.0 mmol)S EH|EZ}slo|=2F /% (tetrahydrofuran/H,0=2/19

B3H]) 300 ml o 9l F 80 ToA 12 AR B WAL, FEW WgES ddeldrolEn 259

S, SulE et AASt ZHo R FEd § AXAIA 5.15 ¢ (V=54 %) et IAE I3
[0209] Ao 5 : 2-(3,5-dibromophenyl)benzoldlthiazole2] A
[0210] (W82 5]

Br
SH lead(IV) acetate
@ +
- . N
NH, Br CHO acetic acid Br =
S\Z >
[0211]

[0212] 3, 5-frErilEdddle]l= (3,5-dibromobenzaldehyde) 5.03 g (19.1 mmol)ﬂ 2-oln Aol o HE (2-
aminothiophenol) 3.1 mL (28.6 mmol)& OFMEAF 60 mL o =9 & 204 30 & s nvkeA. o 7]
ol A EAF F(IV) (lead(IV) acetate) 9.78 g (21.0 mmol)S& FR3F 3 50 CTeolA 1 /\]Z} Tt ksl 4
58 WS ES B B oHolAEHolER FEe & SulE 7yste] AAS ZHoR g
4.74 g (Y=67 %)°] A uAE LA}

Y

[0213] Fd 6 : 2-(3-bromo-5-(pyridin-3-yl)phenyl)benzo[dlthiazole®] &4
[0214] (W82 6]
Br I\|| \
N7 Pd(PPh;),, K,CO3 o
=~ + N I
Br = THF/H,O
B(OH
(OH), s@ Br _N
0
[0215]
[0216] Ao 5 oA AxHE 2-(3,5-tEEZRIF)ME[dEo}E (2-(3,5-dibromophenyl)benzol dlthiazole) 4.74 g

(12.8 mmol), ¥ #H-3-B2Y A= (pyridine-3-boronic acid) 1.89 g (15.4 mmol), HIEZI|~(EHALE
2~3)ZH2}5(0)  (tetrakis(triphenylphosphine)palladium(0)) 0.44 g (3 mol%), % EHZH (potassium
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[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]
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carbonate) 5.31 g (38.4 mmol)S E|E&slo|=2F /& (tetrahydrofuran/H,0=4/12] H34H]) 50 ml o =<l
F 80 ColA 12 AlZF &<t wHgaklth. 5% g ES
slal Zydow BEd & AxAA 2.54 g (V=54 )2 A TAHZS AU},

8o 7 @ 3-(2H-tetrazol-5-yl)pyridined A

[Rk3-2] 7]

— NaN; , NH,CI — N<NH
CN - 7 N
<(::>F_ <(::>*_*< =N
N N N~

DMF

-y ud7tRYEZH (3-pyridinecarbonitrile) 30 g (288 mmol), AF oFA=(sodium azide, NaN;) 28.1 g

(432 mmol), E3IU=
Bt wkEsiltk. &

At

F (ammonium chloride) 23.1 g (432 mmol)S DMF 200 mL ©f] &<l 3 100 CeollA 24 A3+
S S ES Fo B3 dito® F3s § A7ste] 19.6 g (Y=46 9 A mAE 4

Ao 8 : 3-(5-(3-bromophenyl)-1,3,4-oxadiazol-2-yl)pyridine®] A

o)

154 8]

NN

— /N‘NH cloc Br 7 N |
N/ =N + —_— _ o Br
N N~ o-xylene N

FAd 7 oA AzE 3-rEEZSE-5-Y)9Ed (3-(2H-tetrazol-5-yl)pyridine) 16.8 g (114 mmol)¥} 3
ZrHxdEFZdo|= (3-bromobenzoylchloride) 25 g (114 mmol)S o-#Fo]@ (o-xylene) 180 mL ©f ¢l
150 CollA 8 AIZF &<k vEg3tl. 53 W& ety e 2 AAse 30 g (Y=87 %)< 3
IAE AAJY.

-H
%
P}
A

1A o 9 : 3-(5-(3-(4,4,5,5-tetramethyl-1,3, 2-dioxaborolan-2-y1 )phenyl )-1, 3,4-oxadiazol-2-
yl)pyridined A

(34 9]

y /
N PdCl,(dppf)s, KOA N\
N 2N \ / 2(dppf)2, C N
o /) / \
/
Br ‘

FdAd 8 oA A" 3-(5-(3-EEEWY)-1,3,4-FAHo}E-2-A)Fld  (3-(5-(3-bromophenyl)-1,3,4~
oxadiazol-2-yl)pyridine) 12 g (40 mmol), H|=(IU}ZFHE)TJEE (bis(pinacolato)diboron) 12.2 g (48
mmol), [1,1'-H]=(HAIdE2Y ) HZAIYHEFE2-225(ID) Y vgZF22dee] 534 (a complex [1,1'-
Bis(diphenylphosphino)ferroceneldichloro-palladium(II) with dichloromethane) 0.98 g (3 mol%), XE}&o}
AlEo]E (potassium acetate) 5.9 g (60 mmol)S YWY XEol= (dimethylformaimde, DMF) 250 ml ©f <1
S 80 CollA 12 AIZE 53 H-gAIH Y. 53 9HSES JYoAHOER FE3 & &ulE st AAS
A ZAReR FEd & dxAA 10 g (V=71 )9 AN 2AE ¥A

+

St e 10 : 2-(2,5-dibromophenyl)benzoldlthiazole?] A
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[0230]

[0231]
[0232]

[0233]

[0234]

[0235]
[0236]

[0237]

[0238]

[0239]

[0240]

[0241]
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SH Br I
cCo- QA —
NH, Br CHO

DMF

2,5-fB R Rul=dHEle]l=  (2,5-dibromobenzaldehyde) 5 g (18.5 mmol), 2-olu]:EleHE (2-
aminothiophenol) 3 mL (27.7 mmol), &9 = (lodine) 2.35 g (9.25 mmol)S DMF 100 mL ©f] =<1 % 100 Tl
A1 AIRE BoF dhESgitk. 5 dheES Ao R AHASte] 4.64 g (V=68 %) 4 nAE AT,

A d 11 @ 2-(2-bromopyridin-3-y1)benzol[dlthiazole?] A3

[HE&-2] 11]

SH Z | lead (IV) acetate @\(
+ - N N
Nx X |
C[NHZ CHO acetic acid @

Br Br S

2-B 27 -3-9gd 7t A slo] = (2-bromo-3-pyrdinecarboxaldehyde) 6.58 g (34.0 mmol)¥} 2-o}n|-E] Q. o=
(2-aminothiophenol) 5.5 mL (50.9 mmol)< oFHEAL 150 mL o %<9 F ALdlA 30 & FoF awstict. o
71 o} EA W (IV) (lead(IV) acetate) 19.0 g (40.8 mmol)S FU3 F 50 TolrA 1 AZF Ho
wgkelTt. FES RS ES o R1 duoAH o ER FE & SulE et AASte ZHoR Ee

3t B AZAA 5.55 g (Y=55 %)9 M A4S A},

SHA e 12 : 2-(3,5-dibromophenyl)benzoldloxazole

[9H--2] 12]

Br
Br

OH lead (IV) acetate
+ » N
Br

-
NH, Br CHO acetic acid o~%z::>

3,5~ 2R =2y slo]= (3,5-dibromobenzaldehyde) 10 g (37.9 mmol)¥} 2-o}u| =9 (2-aminophenol) 5
g (45.5 mmol)E oFMEAF 200 mL o 91 F oA 30 ¥ Fe wnkedt.  o7|ol ofMEAF F(IV)
(lead(IV) acetate) 20.2 g (45 5 mmol)S FP F 50 CTAlA 1 AIZF &< wikslgle), 53 wHgEs &
of & dEolAHER F T gu = 7etste] AAS L ZHor BEd T AXAIA 5.7 g (Y=42 %)
A AE AT

(ol

AAld 10 318Hy 449] 315HE 943

_43_



[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]
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Pd(PPh3),, K,CO;3
e :
Br N THF/H,0

3,5-t-3-ggdd)-AE=ZY A= (3,5-di-(3-pyridinyl)-benzene boronic acid) 5 g(18.1 mmol), T4
o 1o A4 AzH 2-(3-(QtEFA-9-4)-5-B 2 2 H )W Z[d] A= (2-(3-(anthracen-9-y1)-5-
bromopheny 1 )benzo[d]oxazole) 8.16 g(18.1 mmol), HEH A(EgAdZA23)Z85(0)
(tetrakis(triphenylphosphine)palladium(0)) 0.63 g(3 mol%), % €FFZ-H(potassium carbonate) 5 g(36.2
mol)S HEZS|E2F /S (tetrahydrofuran/H,0=2/1¢] F-3H]) 450 ml o] =<1 & 80 TolA] 12 AzF &
St kgt FES RS ES dEHoMAHER FE3 &, SulE Yete] AlAS AHoR
AZAIA 6 g (Y=55 99 A uAE AJ}.

o

5
T

AAld 2 ¢ 31eHy 649 3H9HE 43

[Rh3-4] 14]

. Oy, COC

0 /
Pd(PPhs)4, Na,CO3

O ' i O
THF/H,0O
Br /N 2 /N
O\G ’B 3 ° O@
(o) O
N-N

gAdd 2 oA AxD 2-(4-(4,4,5,5-H EtHE-1,3 2-t A B S 3-2-) i d)-5-51d-1,3 4-ZA 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),
gAd 1 oA ARE  2-(3-(¢HEZHA-9-A)-5-B A )M E[d]SAE (2-(3-(anthracen-9-y1)-5-
bromopheny1 )benzo[d]oxazole) 2.5 g (5.5 mmol), HEH7| A~ (EgHAEdE23)Z5(0)
(tetrakis(triphenylphosphine)palladium(0)) 0.19 g (3 mol%), @ EHAN}EH (sodium carbonate) 1.2 g
(11.1 mmol) & ElE}sto|=2F /% (tetrahydrofuran/H,0=2/19] F-3H]) 90 mlo] <1 3 80 CelA 12 Azt

Bk WAt FE® WSS ddoliHelER FEE ¥, 8vE Al AASn AYon B
% AZAA 2.6 g (=79 9] T4 1AZ A,

AAd 3 1 348 839 P E EA4
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[0250]

[0251]

[0252]

[0253]

[0254]

[0255]
[0256]

[0257]
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Br =N THF/H,0
N7 | B(OH), N@
S ¥

3,5-t-(3-Tgdd)-AE=ZY oA = (3,5-di-(3-pyridinyl)-benzene boronic acid) 4.14 g (15.0 mmol),
el 4 oA AxE 2-(3-HEE-5-(FEH-3-4) 3 d)-1-vd-1F W= [ d] o] W] thE  (2-(3-bromo-5-(pyridin-
3-y1)phenyl)-1-phenyl-1/benzol[d]imidazole) 6.4 g (15.0 mmol), EHIEZI=(EFIAIE=H)HEE(0)
(tetrakis(triphenylphosphine)palladium(0)) 0.52 g (3 mol%), % ©EHFZH (potassium carbonate) 4.15 g
(30.0 mmol)& ElEg}sto|=2F /% (tetrahydrofuran/H,0=2/19] F-3H]) 300 ml ©fl 1 F 80 CollA 12 A
b Bk HEESIGitE. 5% WeES oEHolAHOIER FES F, &ulE el AASL Loz Hi
3 E AXAA 1.2 g (Y=13 ] A u4S AU},

AAd 4 ¢ 354 879 HFE I

(W34 16]

Pd(PPh3)4, KoCO3

N

Br Z THF/H,0
NZ ] B(OH), 3
N

3,5-0-(3-Fgdd)-wHE2Y oA= (3,5-di-(3-pyridinyl)-benzene boronic acid) 0.84 g (3.1 mmol), &
Ao 6 oM ARY 2-B-BErR-5-(Igd-3-d)dAd)wz[dEelE  (2-(3-bromo-5-(pyridin-3-
y1)phenyl)benzol dlthiazole) 1.0 g (2.8 mmol), HEZ7|~(EgHd¥E23) 225 (0)
(tetrakis(triphenylphosphine)palladium(0)) 0.14 g (5 mol%), = EFZH (potassium carbonate) 1.15 g
(8.34 mmol)S HIEZ}slo| =275 /E (tetrahydrofuran/H,0=4/12] H-3]u]) 25 mL ©f] =< 3 80 TolA 12 A
b Bk WSSt 5 MRS cdEHoAHOER &5 &, &ulE AUstd AASn Loz Fi

3 & AXAA 1.35 g (V=92 %) A uA|E I},

o

AAlel 5 3EkA 929 3hetE 34
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[0258]

[0259]
[0260]

[0261]

[0262]

[0263]

[0264]

[0265]

[0266]

[0267]
[0268]
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Pd(PPh3)4, K;CO3

Br cd THF/H,0
5" G
O

Ao 9 oA AxzE 3-(5-(3-(4,4,5,5-H EgtE-1,3, 2-U SA R 2 2-2-U) 5 d)-1,3,4-FA ] o} 5-2-< ) 7]
2l (3-(5-(3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1 )phenyl)-1,3,4-oxadiazol-2-yl)pyridine) 4.63
g (13.3 mmol), $Adl 4olA AxH 2-(3-H2R-5-(Fd-3-)dd)-1-vd-1/FHxE[dlo] v thE  (2-(3-
bromo—-5-(pyridin-3-yl)phenyl)-1-phenyl-1#benzoldlimidazole) 5.15 g (12.1 mmol), HEZHI=(EZHAIE
2~3)Z2H5(0) (tetrakis(triphenylphosphine)palladium(0)) 0.47 g (3 mol%), = ®FZHE  (potassium
carbonate) 3.3 g (24.2 mmol)& HIEz}slo|=2F &/ = (tetrahydrofuran/H,0=4/19] F-34]) 300 mL o <l
% 80 CellA 12 AlZF &<t vEslglt. 58 w3ES dEoHCo|ER &3 F, &ulE 7stste] AlA

= I
st ZHog B st 3 7AXAA 2 g (Y=33 %9 A 1xE dr}.

AAlel 6 35H4 969 3hetE 34

[HF&-2] 18]

Br
NI D Pd(PPh3)4, KoCO3
o + Br /N >
@ THF/H,0

Ao 10 A AxzE 2-(2,5-tHEZrII)MZE[d]Eo}E (2-(2,5-dibromophenyl)benzo[d]thiazole) 1 g
(2.76 mmol), ¥FH-3-BEY o|A|= (pyridine-3-boronic acid) 0.85 g (6.9 mmol), HIEZI|~(EHALE
23)Ze5(0) (tetrakis(triphenylphosphine)palladium(0)) 0.28 g (10 mol%), % EMAFZE (potassium
carbonate) 2.3 g (16.6 mmol)S E|Egslo] =252/ (tetrahydrofuran/H.0=4/12] H34]) 25 mL o =31 &
S dEolMEHER FE3 &, &ulE TSt AAS L
Il

80 TollAl 12 AlZF &<t wkE-silt. 53 v3ES od
A IAS AU

Zeor B3k & HARAIA 0.8 g (Y=79 %)< 3

ANd 7 1 A 1059 ALE T4

[¥H3-4 19]

X Z | Pd(PPhs)s, K,CO;3

¥ Q\V”
Br S\@ THF/H,0
N7 B(OH),

3,5-t-(3-Tgdd)-AR=ZY A= (3,5-di-(3-pyridinyl)-benzene boronic acid) 1.33 g (4.8mmol),
Aol 11 oA AxHE 2-(2-RErRIIU-3-A)NE[dHolE(2-(2-BE 22y d-3-d)Mx[dlEeolE) 1.7 ¢
(5.8 mmol), EHIEZ|=(EALE2H)ZE}E(0) (tetrakis(triphenylphosphine)palladium(0)) 0.28 g (5

=
4
=
\
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[0270]

[0271]
[0272]

[0273]

[0274]

[0275]
[0276]

[0277]
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mol%), 2  ®AFZE (potassium  carbonate) 2.0 g (14.4 mmol)S HEZSO|=ZFT/E
(tetrahydrofuran/H,0=4/1¢] ¥3]H]) 30 mL o] 3¢ % 80 ColA 12 A3t Fek wkE&det. 53 H$ES
odolAElo]ER FE3 &, &ulE sl AAS Loz FEd F HdzAA 2.28 g (V=88 %)< A

—L—Zﬂ = I:)J\E]'

AAd 8 : 33+ 1089 FHFE T4

[9H-3-2] 20]

N Pd(PPh3)y, KoCO3

N

Br 2 THF/H,0
NP B(OH), s@
NS

3,5-t-(3-¥gdd)-dAE2Y oA = (3,5-di-(3-pyridinyl)-benzene boronic acid) 2.3 g (8.4 mmol), &

el 5 oA Az 2-(3,5-HBEEIAd) X [dEe}E (2-(3,5-dibromophenyl)benzo[dlthiazole) 1.5 g (4.0

mmol), BlEZ7|A(EFHd¥E2T)Z2}75(0) (tetrakis(triphenylphosphine)palladium(0)) 0.46 g (10 mol%),

2 A4 (potassium carbonate) 3.3 g (23.9 mmol)S EH|EZ}slo|=2F /% (tetrahydrofuran/H,0=4/12]

F3H]) 50 mL o =<0 F 80 TollAl 12 AZF st #gskglth. 53 Mg ES dgolMH ) ER F&3
, BuiE st AASI ZARleR gt & AFRAIA 2.04 g(Y=75 9)o A AE ATt

o

AAld 9 ¢ 3454 1109 3FHE I

Br
N Pd(PPh3)4, K,CO3

Br N THF/H,0
NP B(OH), o@
X

3,5-0-(3-¥gdd)-AMAR 2Y o A= (3,5-di-(3-pyridinyl)-benzene boronic acid) 4.3 g (15.6 mmol),

Aol 12 oA AzE 2-(3,5-yB 2R Ad)NZ[dSAFE (2-(3,5-dibromophenyl)benzo[ dloxazole) 2.5 g (7 1
mmol), BHIEZ7|A~(EHHAIFE2A)Z85(0) (tetrakis(triphenylphosphine)palladium(0)) 0.82 g (10 mol%),
2 ERAZEE (potassium carbonate) 5.9 g (42.7 mmol)S EH|EZ}slo|=2F /% (tetrahydrofuran/H,0=4/19
BuH]) 100 mL o = T 80 TollA 12 AIZF FoF WkL3lgt), $53 WS ES oEHolAH ER Z&3
T, SWlE Yt AASt Ao BEld & AxAIA 3.37 (Y=72 99 A 1AE AUt

A7) Al 1 WA 9 oA AW sEEo thete] AR EHEFRCH MR(nuclear magnetic resonance
spectroscopy))® w4 ZHE 247 & 6 A = 14 of YERATE.
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[0291]

[0292]

[0293]

[0294]

[0295]

[0296]

ZIHSd 10-2010-0039792

H o 1: 2-(4-v]¥d ) -5-(4-t-F-EHd)-1,3,4-F A} o} = (PBD)

<@ (Jpn. J. Appl. Phys., 27, L269 (1988))°l Aol sEo] Hold Ao=m dejxl 2-(4-n#d2)-5-(4-
t=4-e o d)-1,3,4-5A ] oF& (PBD) & WISkt

AN 10 : f7] EF 2R Az

orning)AF] 15 SA/cm2 (120 nm) ITO 2 71¥S 25 mm x 25 mm x 0.7 mm I7| 2 Zepa], o]|AZ2F

Fne D 25 B SN 4 5% B 2ok AYF F, 30 E B W R eFow AYSh,

I
ol
S

71 71 el NN'-H(4-(N N - g d-obr) ) -3 d)-N N -t gl d il 2 (N N'-di (4-(N,N'-diphenyl-
amino)-phenyl)-N,N'-diphenylbenzidine: DNTPD) 40 nm 579 A&FUSS A3},

A7) AFFEYRSE Aol NN'-HA(UZeEdl-1-9)-N N' -8 2~ (#Hd)Hl A9 (N,N'-bis(naphthalene-1-y1)-N,N'-
bis(phenyl)benzidine: NPB)S HF Z#sle] 10 nm F49 AFF42S A9,

1 EB-46(E-Ray A})#} EB-512(E-Ray AHE 94:6 o] FTZFH|Z 1§ F23}]

1:01'

g7 BFT ARl AASEFERR B oaye AAd 204 FAEE SdFES AT T8 10 mm FAL [

FEFS AT
A7) AAEEZ AR LiF 0.5 nm/Al 100 nmS ZHzb sxpd o2 g F2sle] LiF/Al 22 AHE S35

gygoza A 10 o §7] WY £A45 Agsenh,

AAlA 11 0 #7) EF 22 AF

AASEEFoR B ool AAd 3 QA Az HFEES AT AL A9
alol §7] W 442 Agaladn).

pae AAd 10 7 B A4

(<0

AAld 12 1 F7) EF 2R AR

AAFEToz B Oy A 4 oA AzH FFES AL AL A9
o §7] FF xS AFsi.

pae A6 10 7 BUaA A4

(<0

AAlA 13 ¢ f7) EF 2R AR

A pEFoR B owge] A 5 oA AxE HFRS AEE AL AsIsaE A 10 3 FUsA 2
Aste] §7) W 2AE A

AAld 14 0 F7) EF 2R AR

A pEFoR B owge] A 7 oA AxE HFRS AEE AL AsIsaE A 10 3 FUsA 2
Aol f7) wy adE A,

AAlA 15 ¢ f7) EF 2R AR

A4 pEFom B owwel A 8 oA Az HFEL AT AL Asistar AAdl 10 3% FAsHA 2
Aol 7] wy adE A,
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AN 16 ¢ fr7] EF LA A

AR G202 AALEEAA Alg, B AFES FS AYstas AAd 10 3 5stA 2AA s §7) &g &

D ¥ A%, A%, 4 9F 58 273

AAd 10 WA 16 2 H]ﬂoﬂ 2 9 f7] &34 Ao thdke] 1000 nite] ¥r1E WE d Zo3d 5 AL(Vd)
S S48, ¢ B9 AF a&8(cd/Ad) F AH a&8(In/MS S48 1 1 o YeEdAT.

(£ 1]
O
&7 at 1000 cd/m’ Von max
vd (V) cd/A Im/W cd/A Im/W
v ale] 2 7.40 4.68 1.99 3.60 4.72 2.88
A4 10 6.20 5.19 2.63 3.20 5.35 3.25
AN 11 7.20 5.29 2.31 3.80 5.32 2.77
AA A 12 6.40 5.00 2.45 3.00 5.32 3.34
2N 13 7.40 4.99 2.12 3.20 5.32 3.37
A A¢] 14 6.40 5.80 2.85 3.00 5.88 3.51
2N 15 7.20 5.56 2.43 3.40 5.66 3.54
2 A4 16 6.00 6.04 3.16 3.20 6.32 4.14
A7 &1, £ 15, 2 X 16 & Fxad, AAd 10 WA 16 9 f7] 33 23 vlad 2 9 7]

o Hate] & Agto] FAF| Foo 3
LHX] 16 '/] ‘IT7] a%]' _/1\_1]——15_— T ;ﬂ%}—o]
% % gk

oHT RV WY Ao H4 Ash:, WFF Ul AT AR APl FPL olFo] Ueht: AnzA,
A 10 WA 16 oA ALSE sHgrel dwbsel AxgEAR Alg o Wste], $58 A FY 54 2
% B4L S FAT + quh.

2) €3 34 A

A 1 WA 9 M FoARl 3ES A XFALSHAH(DSC: differential scanning calorimetry)@ 1 2} &

Hera, 1A At “o‘%'j—% E3lo] 2 A2 BAAT. o] ZeA AAld 5
‘34 of eridth. =19 ¥ = 20 & Fxahw, 2

‘JrEP”O‘Jr 2 2 BEAdME &84 a7t YehiA

skeh. ol uste] wlae 1 o #1985~ (4-t- L3 d)-1,3,4-SA ) S (PBD) & 1 Apsh
2 Ak ®4 BF 138 ol %%@ 928 FU 5 Qor wd 2 A BAAE 66 THEAN 495 L8
b @R, olzRE AN 5 o RgEe] /e Az vste] hgF WA FE EATE HAY
Foaglth. mebd B owge] % BHER ALY f7] WY At TEA F Do dsel 9P 2
lom, J1Ee] f7] W el mstel FPE FH E4S dehlS 53 F o

B owyel gt WY EmE WAL BE o] okl B0l A4E s Ael dstel golsl AAE & Qo
u, old @ WPolt WAL BE ¥ wwel golo] Ty Aoz B 4
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Aol 9 ol whel Alxw

AAe] 10 WA 13 2 vl 2 o ugl Azx"

AA e 14 WA 16 2 Blate] 2 o wel A

AAld 10 WA 13 2 Bl 2 o ug A%

Aol 14 WA 16 B Hjate] 2 o wt Alzd

A6 5 o et Az
wlae] 1 o wel Alze

ek 5o dr>
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o
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Heat flow (endo) ——»
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