S=50dl 10-1375359

(19) AW3R=53% (KR)
(12) 553 F K (B1)

(45) F3YgA  2014303€21Y
(11) S=¥W3  10-1375359
(24) S=24A  2014303¥€11Y

CO9K 11/06 (2006.01) HOIL 51/54 (2006.01)

10-2011-0016181
20113029239
201102923Y
10-2012-0084238
20123079279

e

>

ofl of mx
NN >
- == =
1o fE o

2L ol 4

1020110005580 2011%01%19%] 2Rl = (KR)

W02011000455 Al*
= A ojsto] Qg

4

ot

(73) 5884

(F)IR N 2 A%

B71% AaA TdT AvAR 176 (FddE)
(72) ==}

o | H

of | 9r

o

F SR

oIF o1& 771 B2A

Ho ‘lgﬁ

rlo

A % ol ALgEE F
o L
X o)) A
aAbE etel A4
3t gl Thtdo

LED A& 242 FH

o 1
o k1 of

r N ok ol -
wa o Jo

B iz
M

[

]

ol i nE o rfr
o

£22F 218% 6015 (A3d%E)
Sl
e wH -2 200, 1015 13015 (%
FEaEolIE)
(Fwof A&
(74) 9
FHXA, AFY, olHH
AL M
e #3k oA, B} AAMEAE e $3a !

[e)

=, =
| 3 A} ol AMgHE f7] HF sEE e BSd
£3] eldx-o}= 89 (indenoacridine) 7|

SHI) &, A1d=3
F7ksk 5 Astel gast 2

Mo q%



(72) L=t

ol A

ANE QA ekt AeUR976H A 22, o}
oE m@£3%§;cél£)

G=g

MEE-A TR FA74 22, FHOITE 5015
(F21s)

A

MEEEA AT AT 45 (=5

S=50dl 10-1375359

14|

7] QA 71T B8R 27, 1506% 11023% (
TNE, T5ubSFHAoL)

3]

A7% FEA] FHE 877, ol E 109% 130
5% (F9Y%)




S=S0dl 10-1375359

£33 79 #He
ATE 1
ARA
AT 2
217
A7 3
AA]
T8 4
217
AT 5
AA]
A7 6
1A
AT 7
AA]
A% 8

A



AT™ 9

3l7] 384 1 WA 1292 FAEE f718331e =

Qaalf Kool
) &006 . &006

& &

Q Q
5 u 5@@0

a0
%
Y

L7

g
.O
)
Q & Q {3
5
7 QQO 8 OOO
2 2
Q O
Yodt
9 OQOO 10 .O @
o N ~
Q. P QP
W e ta vy
11 T < 12 7 <«
e %
O
O
13 OO 14 OOO
5 §" %
Q £ sl
15 @ 16 .OOOO
O &
QO
Q o S
17 .O 0.0 18 OO'O o Ia)
& 0
Q - O -
19 Q2P0 20 QPO
of of
Lol G b
” Q‘Q’OOO 5 @
) )
” 30@m@g " %gwg
&

25

QL0
fopl

26

O

O
27 ats 28 0'0
O

29

O
&
&

S

30

S=50] 10-1375359



45

47

49

51

63

55

57

45

47

48

51

63

55

57

S=50] 10-1375359



S=50] 10-1375359

9

80

81

82

83

84

85

86

87

88

89

90

91

92




93

95

97

99

101

103

106

107

109

111

113

115

117

118

121

S=50] 10-1375359



[0001]

[0002]

[0003]

[0004]

S=50] 10-1375359

123

125

127

129

AT 10
AAT: AR 2 AT AT A7) A2AF Apolo]l Holm 3 Fo] {|HS xFeE 7]
FaARA, A7) f71eke] 9o aheha 1 Ux] 1292 BAIEE f7183EEES ¥ A4S 5Ho=

e #71 HaA,

g Al A
7] & £ oF
w2 fIEEssE

E3] Jel=ol=2 8 d(indencacridine) Al =& 2 ol& o] &3t {71 Fazbd #3t
ek wEas, B e, N 9 g FEs FEd =
2k} oldl] AMREHE f7] EF EE BE UYE DHE FAA F ool AMEEHE FghEd ek Aot

H F 7] &

AusAE F438) AdatEA A2 Aw 779 Q1zke] I H oA JEe =
Aol t& AAI Yr}t. 53] AA| oty AA AR = da, G 91
Qe iyl 711%_-3}71 A3 o] AAs LA HAG. o ol
Zetag ) e §43 7|9 Yol AFete]l © gk, o PR3, AAA @
display) & 7HEo}b Oﬂ?ﬂ sl Wy ek, 78] 9. = (0LED) TlAE e o
7V AgE QA FRoaEyoel VeR 2 F5S wa o),

0{|

T EA o Aol A7) dg A2 1963 Pope, Kallmann, Magnateol] & <tEghil AAoAM HLoz LA
T AIL[M. Pope, H. P. Kallmamm and P. Magnae, J. Chem. Phys. 38, 2042 (1963)], ©¢]oJA 1965 W.

Helfrich [W. Helfrich and W. G. Schneider, Phys. Rev. Lett. 14, 229(1965)] &< A7} o]ojxth. 24
Texe] tE A AHS AVAEEI 10 s/em olde] AAAo|nR FMBE oo %o WS ok
A o] FYH L dFaEo] ofF WSt aga whgAo] 2 47 35S AFo=2 AR AEA
ol FWolME AL AU ol F 19829l Vincett 52 XF T o wAAA = whahS
PAAsta f7] dEtele=E AFe=d AETEdvh. o] Axpe]l wFE&S F 0.05% FEOER ofF
wotont, o] WS AAZEA oI AQ1 OLED A2t W o= A&

=
32,
8 q

19874 KodakAFe] Tang5ol 453 el $45%502 747 Alg, 9 PDEHE o F % AR f71% vhebe 94
ol ma el AME HA) W FRL WAY o] F2 ARA OLED taTelole] el HEER W
27 olFol AT, olu@ 4 TRAME AT 44 BAN A4 £4 B A% oA £90e] Jolo] o3
QA9 Aol diamine/Alay AW FHH o] AA-AFe] AAF FEo| Holrh, L AT o AL 10V o



[0005]

[0006]

[0007]

[0008]

[0009]

[0010]
[0011]

[0012]
[0013]

[0014]

she] % Aol A 1000 cd/m’ ﬂ“AﬁL&}15mm T =2 3 285 vEth o] A3 foe
u dbgrel e £ 5 o] 83t 3%, uGE YzEdolE MAY F AE PSS AAEH] Wi & FES
%ﬂﬁ?ﬁﬂ1ﬁ#iomnﬁ%%%ﬁﬂ&cl%%§§%§ﬂ.

1980 At FuF A &=} OLED 22 FFRE FF(I10), BES5%5%5 (Hole Transfer Layer, HIL) 3=
(Emission Layer, EML), &= (Mg:Ag)9 7&‘%?& TZo|A EL3A Y. olF FFAaAY] A= (P2 435

2‘:

1% (Hole Injedtion Layer, HIL)o] =¥ AL, Cathode®} AAFUS
87F MEEAEA F27 SZEAA H A °]°ﬂ mEkA] 7]gEE 0 A
TR o] o] FoX A H AT,

32 Al:Lie] /A¥¢E 1 LiF 2 A)
= 3y FEAge] Hade=w

w59 1§
At A

wge] o £ad sk A WAl 71%A HAE K7 GaR, 53 471 A w2l 48 5 A AR

FFI

& 7] BAFRE AFHe Aol
wowgo] olfnat sk F WA %A BAls A7 A SEES THsel PEAG] v, SPEs, I
B, AGE, 94 g4 2 el AW f7] WA W 2x 2 MY BAL A% 471 FAAE AT
= lelth

e WE f7] FAsE B olE ol &3 f7] Faxks vl a4 F1 WA F169) 7] FEees 7%
2 3




[0015]

[0016]
[0017]

[0018]
[0019]

[0020]
[0021]

[0022]
[0023]

[0024]
[0025]

[0026]

<554 Fa>

_‘IO_

SS=S0dl 10-1375359



[0027]

[0028]
[0029]

[0030]
[0031]

[0032]
[0033]

[0034]
[0035]

[0036]
[0037]

[0038]

<ssH4] F10>

<ssH4] Fl4>

e

<g}st4 F15>

_11_

SS=S0dl 10-1375359



[0039]

[0040]
[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

SS=S0dl 10-1375359

<s}sh4] F16>

71 3ksk4 F1 WA F16°04

n< 0(zero), 1 =& 29]

=

’

P1, P2, P3, P4 @ P5&= 7}z =g o=

H, D, F, C1~C409] <ZA7], (6~C409] o}&7], (5~C409] &E|Eo}& 7], (5~C409] o}&H-2A]7], C1~C409] LA
A7, C3~C409] AZF=2LZ7],  (3~C409] &EHZAZ2SZA7], (5~C409] ofHolu 7] (5~C40¢]
toldolm 7], (6~C409] otddA7|2 o]FofX ToA AEEAY = AHs= 719 S (fused) A=

ad, F9 WFS 2, 5 dH2AS oY e 59 duERds agls 348k 7oA,

P12 P2 == PU & A3 &3 18]E FASIA N 2EA &L F9 P = H == Do),
P2 P2 9F A% &Y aglE IS (aEA] ¥ A5 P2 = H T Do),

Al, A2, A3 2 ME 747 5y Hor

C1~C40°] 7], (6~C408] oFd7], (€5~C409] alEl=old 7], (5~C409] o}H%A]7], (5~C409] ofHopn| 7],
(5-C408] Tlobeolmer], (6-C408] ofhANZ o] Fol7 welA AuWEAY; i A¥eE 79 &
(fused) A= ag], 3 W3FH g, 3} =240 18 Bs 59 duH=22038S5 a8s JdAdse 7
o| A,

AL R A2 4E 5T aelE 39

wyo £

Bodgel WE f7] PAAL FS BY BE, B WY AE, B AeE L 443 98 2P F32 A
53,

ofge] ¥ WX olE f7] W & % f7] IR ke, e HEE S A9 7] Fa 9 Fs
=& AlTet

Wy YAS] AT FAHY e

o5t 2 wPe YA HYES Bt

2 e g WA Ve ¢ oA oAy JHA F™HE HE ¢ de v, B, aspect) (B A
d)ES 2ol AAeA Adetaa gk, v ol 2 UHE SAT A el s el Ao
ofum | E o] APt 9 vlawde EdEe BE WA, 7 E WA qAES Xdets 2oR ofdEofof
6]—]:]—_

2= A AREE Bole 9x] 5T FA(EY, REBEL, aspect)(BEe AAld)E AWEr] A AR
Aom, ¥ #3e @S dws} opnh. W EAS By @usl vEsl Ei4 @ @, B
zxds = ~olFoXitk T &ole WAA A 7A"E 54, =A,

| 7
AL Al E A0A, s} me 1 ol o
[e] 7

B B4 wE Wb S viY



[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]
[0062]

[0063]
[0064]

[0065]

SS=S0dl 10-1375359

A SHA] e A oR o]sfHojof g},

tg2A ZoJHA ke g, VlEAolAY A &olE XA A7IA AMEEHE EE &olEd ol

&3h= 7]E WopollA e AAE ZRl Aol ofd] dwrAow oldly= A FUS onE A Uk

AdWtH o7 ARG Aol AelFo] e A FE o5 Y v|EY w9 A JHAE 9u9 dAsE

ogulE 7= BoR sAEolol st B FZoA WwEA AHeJstA] e g, o] dAH oAU #HEsHA A

ARl ou 2 M A =

o e Qldlicola#d(indenoacridine) Al FEAE Wdete] AAFES(EN), WEFFEM), BI3TFES
i, 8%

(HTW) &, A= 7] A= Abelo] 2bE #F7]9at o] vz om 24 4= gl 248 AAs
to] ZHaoh 22 A% i H OLED Alm=Ae] 585 S 45

of\
)
fo
-
offf
2
o

AN §7] FRFELS F7] Fadel AEHE stEelehs QulRA wEA W] Jbed sgue
oWt BEEA 2or, 1 A WAR f7] WS @HA %, A% FUF % A% F5F 5 4
7] F2AE FAFE o= Folu BF AgE 5
E B AN YREE L PaA e golt AMEe

.
H = pul 1l
g 2 2B EHe A% 2l B AEHe= 498 agste], ol xdstaat A4

facs

B ool Al el wEt 7] Bads, AT A28F: % A7) A1RFH ) A2AF Aole] Aol
% @ 39 R0 TFeE 7] F2ARA, 7] 71l so] sh FL A FI6) 7] agEs =
gt

<3}y 1>

_18_



[0066]

[0067]
[0068]

[0069]
[0070]

[0071]
[0072]

[0073]
[0074]

[0075]
[0076]

[0077]

<554 Fa>

_14_

SS=S0dl 10-1375359



[0078]

[0079]
[0080]

[0081]
[0082]

[0083]
[0084]

[0085]
[0086]

[0087]
[0088]

[0089]

<ssH4] F10>

<ssH4] Fl4>

e

<g}st4 F15>

_15_

SS=S0dl 10-1375359



[0090]

[0091]
[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

S=50] 10-1375359

<882 Fl16>

A7) 382 F1 WA F169) A

n< 0(zero), 1 =& 29]

=

’

P1, P2, P3, P4 @ P5= ZtzF Egzog

H, D, F, C1~C409] &Z7], (2~C409] &AD7], C2~C409] &71d7], C6~C402] o}&H 7], (5~C409] de|=Zo}A 7],
(5~C409] o}H=A17], C1~C409] &A=A17], (3~C409] A=< 7], (3~C409] FEIZAE2EZ7], (5~C409]
obgobrier], (5-0409] Elobotn]ir], C6-CH09] obRAAI| R o] Fofdl oA ABH AL Ei sk 7]
% F@(fused) AWH 37, FF PP 18], 5 AHEZAYS 19 T HF AU2eE aeE I

3k 7]olAY
P12 P2 == PU & A3 &3 18E AN 2EA &2 F9 P = H == Do),
H

P2= P2 o} 42 9 udE FAst(THEA 22 B P2 =

Al, A2, A3 ¥ M+ 77 5¥€8e=

H, D, F, C1~C409] <+2A7], (2~C409] &AD7], (2~C409 27]497], C6~C402] o}&A7], (5~C409 3|€H ZolA 7],
C5~C40¢] o}H=2 A7), C1~C40¢] 4ZA=2A]7], (3~C409] A FELZA7], (3~C409 FE|EAZFZSA7], (5~C409)
ofdolm 7], (5~C409] tloldolm 7], (C6~C409] oldLA7|2 o] Fojxl FroflA Hex A, e QA o}L
N .

]
% HGfused) AYH 1, G WIS 319, FF ANZAYS 19 wE 5Y AH2PFS 0

k= 71o1AH,

Al 2 A2e S

T
oft

4

ot
2
Ac)
il
oflt
oX,
ol
kY

2 dye) Bygz= 4] 8E4 F1 UiA] Fl69] f-7] FslstEe] X &~7]e|A P1, P2, P3, P4, P5, PI" , P2’
Al, A2, A3 B ME Ad EXE

S FEAZ ALse] AASEZEND, WHFEN), AFFEZEND 5, ALATT 7] A28F Aol o)
7% flveR el & Qe 57 BEEE 2

aE b TE AL ash ge 4B AM 2 0B AREAY 9 T
WA S fla, 58 W FHel A5 4L wasgor],

F WY WAL AT FLA U FATE Lokl $F AT A P4 B GES WS 5 UL Ao
EEEE

oSt A B84 FI VA F169) §7] BAFES 7] WY LA Bustel AET Ao, ol o] 2
o] A S|4 weiAe ok Wk,

471 Bk F1 WA F169] 7] F3td=S 771 B2 T A1d=3 Al2d= Abelel AAE #719E olF=
=242 Attt 7] 84 F1 WA F169] #7] Fshehae 7] 23 2249 /714, 53 Aerds, 4

_16_



[0108]

[0109]

[0110]

[0111]
[0112]

[0113]

[0114]
[0115]

[0116]

[0117]
[0118]

[0119]

[0120]

[0121]

[0122]

[0123]
[0124]

[0125]

[0126]

[0127]

S=50] 10-1375359

FEUF EE BGF0] A8HY] ARe EAE AR old EHE AREAE ASHT 47 5
FL Ul Fl69) §7] Fahase 34 A 540 Age Agshe wa g 2xje] Agatrlel 433,

wop FAHoR A7) s8] FL(E7] SHgE 1 ulA] 129004 1 Ul#] 227} sidd, stk F2 8hghE 2390)el
A

Pl % P2 77} S@xow

C6~C409] o}d7], (5~C409] sH=old 7], C5~C409] o}HFA]7], (5~C409] ofdolm| 7], (5~C409] T]o}Ho}n
w7l C6~C409] ofd 7|2 ool ol A e s A B sk 719k H(fused) AEH a1, H9
TS a2, S5 dERAYS 22 B 53 H2ES s g4se 7oAy

T
s
o=
© 1

],

(182 & A$ P = H &= Do},

St
=

2Es 34

=

P12 P2 & P’ ¢ A5 537
=44

P3, P4 ¥ Po= A7 SHA o R

H, D, C1~C40°] &4Z7], C6~C409] o}&7], (5~C409] del=etd7], (5~C409] o}Fd%A]7], (5~C40°] o} o] =
7], C5~C409] topdoetnnr], (6~C409] ofddA 7= ololxl woll A AeEAY e QA }i 719k =%
(fused) A= 2], S W& 2], FF sH=AYH 38 Ee S99 &H2NES a8 5=

o| AL

P3+v Pdv Ao 53

i

?{_:
2
A
Gl
ofl
oX.
ol
=

rir
o
o,
=

n< 0(zero), 1 &

Al H %+ DoAY

=
©
—
o
==
=
g
=
[\
rlr
oz
fol
i
st
R
i)
il
ofk
o,
rob
O

A7) sbskal F3(817] 33 1 WA 129904 24 WA 357} 3]E-E) oA
P1, P2 ¥ P3= 77 HHom

(6~C409] o}=H7], (5~C409] 3FEHIZolE 7], (5~C409] o}HSA17], (5~C409] oFHoln|7], (5~C409] tjo}Holn]
w71, C6~C409] obd %@ﬂi °1~Er% oAl A B E A At 719 3 (fused) AWE 18], %%
01—

e 2l
TS e, 535 T F% dd2gds e

g_,‘
ﬁ
o
AN
=
AC)
ke

P4, Al 2 A2& 717 A o=

H, D, C1~C402] &Z7], C6~C402] o}H7], C5~C409] sNE|Zo}H 7], (5~C409] o}ELA7], (5~C402] ofHoln
7], (5~C409] tloldelww7], (6~C409] ol LA R o] Folzl oj A ﬁ‘%‘ﬂﬂ% T Qs

= QA 71} f}%
(fused) A= 18], %3 3= 32, 5T AU2AP= 18 T= %3 U203 122 FA48E 7]

o| AL,

1 WA 12994 36 WA 500] alEE )l A

7], C5~C409] o}Holm 7], (5~C409] t|o}Holmr]
A-stE 719k HF(fused) AWE 1y,

welg WAee ol

(6~C409] o} 7], 5~C409] e Zold 7], (5~C409] o} LA
7], C6~C409] old YA Fol7 ol A *d%“ﬂﬂb} 2
ek g, 53 %’ﬂfﬂiﬂ%é 1 e % U2
Al B A2 77 SEAoR

H, D, C1-C40°] 9+7], (6~C409] o}&7], €5-C40°] sE|Zob&7], (5-C409] o}dA17], (5-C40°] ofolv]n
71, C5~C409] tlololu| 7], (6~C409] ol AA7|R o] Folxl FoA MeEwAY T AFsE 79 FF
(fused) A% iel, % @5 22, FF AeZAUS 29 == 5 Au2PP% 228 45k 7)

o| A,

_17_



[0128]

[0129]
[0130]

[0131]

[0132]

[0133]

[0134]
[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

S=50] 10-1375359

Al 2 A2& A3 &3 1g

il

e

rok

o}

A7) 8bahAl F5(8l7] 8hehE 1 U] 129904 51 WA 560 sdE)o]A]

P1, P2, P3 ¥ P4= 717 =HHo =7

H, D, C6~C402] o} 7], C5~C409] slE]Zo}& 7], (5~C402] o}H=-A]7], (5~C409] o}Holw| 7], (5~C409] t]o}
Yopul ], (6-C409] ohALAT| R o] Folzl ol A AesAY Ei s 1ok H3(fused) AWF 2],
=3 W 18], FF AHZAYS 18 B 5% AHENES 1gE g4t Vol

Al, A2, A3 ¥ ME 247 =gH o=

C1~C40¢] 7], C6~C409] o], C5~C40¢] sElRotd7], C5~C409] oFSAI7], (5~C409] ofHojuw7],
C5~C409] Hopdolninr], C6~C409] ofdbd7|= o] Fofxl ol A AesEAY = sk 719k S (fused)
ANE aE, F 8ES 29, S eHRANS e Be 59 dEH2ES s 945k 7ol

A7) 8}akAl F6(3l7] shatE 1 WA 129914 57 WA 66, 183l 69 2 700] awE)e] A

Pl 9 P2 27 5gdo=

(6~C402] o}&H7], (5~C409] dElZold 7], (5~C409] o}H A7), (5~C409] ofHolr|:=7], (5~C409] tjo}Holn]
+7], C6~C409] o}%‘%‘ﬁﬂi o] Fo)Z oA AlElx M e JdHsE 719 5 (fused) AME 1, £
ek g, 3 dHEAUE 18 B S HENEs 18 E ddsteE 7ol AY,

P1& PU s} 4% &3 o

AC)

2 At (aER & F$ Al = H =& Do),
P3, Al @ A2 77t =P on

H, D, C1~C409] &Z7], C6~C409] o}&7], (5~C409] &e|ZolH 7], (5~C409] oFESA]7], (5~C409] ool x
7], C5~C409] tle}Heolm 7], (6~C409] o}a‘a%‘é‘ﬂi o]Fo R oA HdeElsAY = QA= V9 FF

(fused) A% 18, 5% 335 18, 5 AuzAex 28 = 5% 0235 198 F4ae 7
oA,
ne s 4% 59 nels e

A7 88k Fr(slr) &35 1 1A 1299014 68, 69, 71, 727} @@®), F10(3l7] &3E 1 1A 129914 83,
847} slldH) T F11(8H7] 3hah&E 1 Wl#] 129004 87, 88¢] &g )elA

Pl 9 P2 27 5gdo=

(6~C402] o}&H7], (5~C409] FElZold 7], C5~C409] o}H A7), (5~C409] ofHolm| 7], (5~C409] t]o}Holn]
w77, C6~C40ﬂ ol LTI Z o] FR] oA AYHAY Ee AA-SE 7ot EF(fused) AW g, FF
Waks g, 3 dHEANE 18 B S HEYEs 18 E IdAdstE 7ol AY,

Pl% Pl ¢}, T8l P2+ P2 ¢ A8 59402 3 udE JAAIHaERA &2 AP L P2 = A%

EE

Aoz | wE polth).

A7) 818k F8(38l7) s 1 WA 1290041 73, 74, 75, 76, 81 2 827} |@H), FI(3H7] FE 1 WA 129
oA 77 WA 80°] FH) E= Fl12(3k7] sHgHE 1 ulA] 129914 89 W= 1097F sdd, sheh4] F13e 3het=
11040) ¢l A

Pl 9 P2 217 5¢do=

C6~C409] o}&7], (5~C409] slelZold 7], C5~C409] o}FH%A7], (5~C409] ofHolm| 7], (5~C409] T]o}Holn]
7], €6~C402] ol2LAV|2 o] ol oA MemAY i AH3= 719 FF(fused) AWFH 18], 5F
Waks 1e, 3 dHEANES 18 B S HENEs 18 E FAdsE 7ol AY,



[0148]
[0149]
[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]
[0159]

[0160]

[0161]
[0162]

[0163]

[0164]

[0165]

[0166]

S=50] 10-1375359

P12 Pl ¢ A% &3 nElEs A (2gA] &2 4Pl & H i Do|th)(83H2] F12+= nol 0% 4%,
A7) 3}ek2] F12004 ne 0(zero), 1 & 20]aL,
P3, Al B A2+ 77 H¥How

H, D, C1~C402] &Z7], C6~C409] o}=&7], (5~C409] sl Zo}&H 7], (5~C409] o}H=A]7], (5~C409] o}Holm]
7], C5~C409] tlopHolm 7], (C6~C409] o}bHLZ7|Z o] Fofxl wellA HAesAY e dxshe 7 5%
(fused) A= 3z, ¢ H&FF 1, 5 u=X4FH 18 £ 5 duz2wdE 185 JA4ss 7

o|AM,

=
flo
=
[N}
©
oz
fol
Hy

¢ aels dA%n

A7 884 F14(3H7] S3HE 1 WA 1299014 111 WA 1157F 38 ) ol A
n< 0(zero), 1 & 290]aL
Al 2 A2E ZH7 =g”ow

H, D, C1~C40°] &Z7], C6~C409] o}H7], C5~C409] 3E|=olH 7], (5~C409] o}dZA[7], C5~C409] ofHolm]
7], C5~C40°] wotdolm 7], (6~C40] O}E‘a%ﬁﬂi ojFol Xl oA HAYHAY s Qs Ve F9
(fused) A= 1], £ WS g, 53 =240 18 B= 59 duH=20 35 a2E dAdse 7

o|AM,

—~

A7) 8484 Fl15(a7] BHatE 1 WA 129914 116 WA 1227} a5l A
PL % P2t 717} Sggow

C6~C402] o} 7], (5~C409] el Zo}H 7], (5~C402] o}HZ A7, (5~C409] o}Holu|n-7], (5~C402] t]o}H o}
w71, C6~c4091 ol LTI 2 o] FoR] TollA B M e JdFsE 719 5 (fused) AME ng, 5%
Waks 1e, 3 dHEAUE 18 B S dHEYEs 18 E IAdstE 7)ot

471 sk F16(3h7] shehe 1 WA 1299014 123 W] 1297F s g) ol A
P1, P2 9 P3:= 242t g oR

H, D, F, C1~C409] &Z7], C6~C409] o}=&7], (5~C402] slelZold 7], (5~C409] o}E%A]7], C1~C409] &A=

A7), C3~C409) AN FRIZ7], (3~C409]  HEHBAZF2AA], (5~0409]  o}Holu]w7],  (5~(409]
tjopdolu| 7], ca~c4091 ol A= o]Fofzl oA AEHAY mE AFHsE V19 FF(fused) ALFH
17, FF g% 17, FF HEZAYS 18 £ 5 sH29ES uaE A ol

ol A7) 38kl F1 WA Fleel A Z+ 3}shale P1, P2, P3, P4, P5, P’ , P2’ , Al, A2, A3 @ A4= A8V
L glont, 7t glEkAlo A o]52 A Faltt.

g, 47 P1, P2, P3, P4, P5, PI" , P2" | Al, A2, A3 % A49] 7] C1~C409] &4Z7], (2~C409] &AL,
C2~C409] 271d7], (C5~C409] o}&7], (5~C409] slEHIZolA 7], (5~C409] o}H=A]7], C1~C409] LAZA7],
(5~C409] o}Holm| 7], (5~C409] Tio}doln|=7], (6~C409] oFH 7], (3~C409 AlF=2L77] 9 (3~C409]
e A FRd A=

77y ZgH o= D, F, &=27, YEHY], YER7], C1-C409] &ZA7], C2~C402] &AD7], C1~C409] &=A]7],
C1~C409] ofmi=7], (3~C409] A ZF2LA7], (3~C409] FEH A2 7], (6~C409] o}H7] 2 (5~C402] & E
Folg 7|2 o]Fox oA HEEE= s o] do R XsEAY v X|FE = Zlo] HigA s}

_19_



[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

S=50] 10-1375359

¥ A7) P1, P2, P3, P4, P5, P1' , P2' , Al, A2, A3 & A49] A7) C1~C409] <7A7], (2~C402] &Ad7],
C2~C409] &71d7], C5~C409] o}H7], (5~C409] &l|E]lZol& 7], C5~C409 o}H2A]7], C1~C409] LL2A|7],
C5~C409] o}Holm| 7], (5~C409] tlopHolm| 7], (6~C409] o}FLAY], €3~C409 A EF2LZ7] 2 C3~C409]
FHZAZZLA7) EYEE 23] FollA

C1~C409] &247], C2~C409] &AL7], C1~C409] &=FA]7], C1~C409] o}n=7], (3~C409] A|E=2L7], C3~C40
o] FHZAEZR2L7], 6~C409] o}H7] 2 (5~C409] sl =old 7=

747y Z=y-ow D, F, &2, YE"7], YERZY], C1~C409] &27], (2~409] 4AL7], C1~C408] LFA]7],
C1~C409] ofw]i=7], C3~C409] A ZF2ZUZ7], (3~C409] SEZAZFRZULZ7], (6~C402] o}d7] ¥ (5~C409] &l|H)
mol7]® o] Fojxl oA e st} o] A2x|grm FrbA o XA EE Qe Vst F
& A ag], 9 UES ag, S dEHEANS g £ 59 dHENdS 1gE A 29

o}zl A7) A7) P1, P2, P3, P4, P5, P1’ , P2 | Al, A2, A3 2 A4°] A7) C1~C409] &ZA7], (2~C409] LA
g7], C2~C409] &71d7], (5~C409] o}H7], (5~C409] selZold 7], C5~C402] o} A7), (1~C402] LA
7], C5~C409] ofdolu]=7], (5~C409] tiololu|r], (6~C402] o}bH U 7], (3~C409] AEFZLZ7] 2 C3~(40
o] FEEAIZZLA7| EYEE X3 =

D, F, #ld”7], E47], vl=d7], gEtddr], <dddr], d=zer], nisdddr], FEZAD7], WzerEeA
qd7], ot=dld”], Fetdldr], olAuzeddy], dAvddr], wWEJIELY], AdEH DY, EFudadr],
gddr], agAdr], dAd7], AZddr], FEHALHdr], Aebddr], deAdr], HESHEdadr],
A7), AN Y], FRAd Y], ZRAd7], Efuzdddr], feedr], fleAdr], EReddr],
AHREHL7], upEdr], JEwEdr], guzFeidr], oWz esdr],  geddr], QAsEdr],
FEdr], "zennEdr], AxEdr], Mzgoudr], deEeoAdr], AEdY], AHgELr], onuEd
7], olmtEEdy], SAEEY], HolEdr], EfolEdr], HEZHEYY], SAtoEdr], FHudr], 4
gxd7], dgutdr], dekxdr], EetEd Y7 (thianthrenyl), Al]ZF2RAE 7], Alo]F2d A7 SAgd
7], FEEddr], ggEgddr], omuEadr], IAHggdr], IdHgAdr], RaEdr], o6

Cs00k2)etur], Aelel7] B ool FEAR o] old FomNEH AuH o] A sth,

B, AolFRAAE 1Y AARE 2t DAYNE e, 37 Rl 2R E A7) Aol
17] % i ool WATFN, 0, S, P, Si ¥ Se o] Folxl wompE A s} olgom AfH 1§

7] ofdy] E sH 2ol 7|9 sl o] FAavF XEFE A, o]E59 XFV]E (1-050¢Z 7] C1-C50L=A
715 HIAE = C1-C50427] & Cl-C0EIFA7I= X3¥ 6-C500127]; HIA$ = C1-(50827] E&
C1-C50dFA1 712 X g C2-Ch08lE| 2ol 7]; B & E C1-C50¢Z4 7] EE C1-C50L=A 712 XgkE (5-C50
Aol 27D v F wE C1-C2094 7] BE Cl-C0¢FEA 7|2 X 3hE C5-CH03 Bl Z2Alo| 2 2YZ 7], EE
AY7IZ FAEE IFoR o]Fofzl ForiE Auy s ojdd 4= 9t

Bowe] Al 1eldel WEt 7] Fadi, AT AT 2% A7) ALAFH 7] A2AT Aole] Hol
= @ 2o frlue et 471 Faxeld.

wowel f7] Aadel ALHE 47 #RFEBE &y sHSE 1 A 1209 Fx(ola Sl
ek e kel 2R JIAHE HE 4 glont elo] @ e ohd:



[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]
[0189]

[0190]

[0191]

[0192]

_21_

SS=S0dl 10-1375359



[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]
[0207]

[0208]

_22_

SS=S0dl 10-1375359



[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

17

_28_

SS=S0dl 10-1375359



[0225]

[0226]

[0227]

[0228]

[0229]

[0230]
[0231]

[0232]
[0233]

[0234]

[0235]

[0236]
[0237]

[0238]
[0239]

[0240]

25

30

_24_

SS=S0dl 10-1375359



[0241]

[0242]
[0243]

[0244]
[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

[0252]

[0253]

[0254]
[0255]

[0256]

B . &
5 2y

_25_

SS=S0dl 10-1375359



[0257]

[0258]
[0259]

[0260]
[0261]

[0262]

[0263]

[0264]

[0265]

[0266]

[0267]

[0268]

[0269]

[0270]

[0271]

[0272]

41

_26_

SS=S0dl 10-1375359



[0273]

[0274]

[0275]

[0276]

[0277]

[0278]

[0279]

[0280]

[0281]

[0282]

[0283]

[0284]
[0285]

[0286]
[0287]

[0288]

52

_27_

SS=S0dl 10-1375359



[0289]

[0290]

[0291]

[0292]

[0293]

[0294]

[0295]

[0296]
[0297]

[0298]
[0299]

[0300]

[0301]

[0302]
[0303]

[0304]
[0305]

[0306]

57
SN
'y O
58
%ﬁg
&%
59
%, - F
i O
60

SS=S0dl 10-1375359



[0307]

[0308]

[0309]

[0310]
[0311]

[0312]
[0313]

[0314]
[0315]

[0316]
[0317]

[0318]

[0319]

[0320]

[0321]

[0322]

_29_

SS=S0dl 10-1375359



[0323]

[0324]
[0325]

[0326]
[0327]

[0328]
[0329]

[0330]

[0331]

[0332]
[0333]

[0334]
[0335]

[0336]
[0337]

[0338]
[0339]

[0340]

74

_30_

SS=S0dl 10-1375359



[0341]

[0342]
[0343]

[0344]
[0345]

[0346]
[0347]

[0348]
[0349]

[0350]
[0351]

[0352]
[0353]

[0354]

[0355]

[0356]

_31_

SS=S0dl 10-1375359



[0357]

[0358]

[0359]

[0360]

[0361]

[0362]
[0363]

[0364]
[0365]

[0366]
[0367]

[0368]
[0369]

[0370]

[0371]

[0372]

_32_

SS=S0dl 10-1375359



[0373]

[0374]

[0375]

[0376]

[0377]

[0378]

[0379]

[0380]
[0381]

[0382]
[0383]

[0384]
[0385]

[0386]
[0387]

[0388]

103

_38_

SS=S0dl 10-1375359



[0389]

[0390]
[0391]

[0392]
[0393]

[0394]

[0395]

[0396]

[0397]

[0398]

[0399]

[0400]

[0401]

[0402]

[0403]

[0404]

107

_34_

SS=S0dl 10-1375359



[0405]

[0406]
[0407]

[0408]
[0409]

[0410]

[0411]

[0412]

[0413]

[0414]

[0415]

[0416]

[0417]

[0418]

[0419]

[0420]

b

_35_

SS=S0dl 10-1375359



10-1375359

s==4

123

[0421]

[0422]

124

[0423]

[0424]

125

[0425]

[0426]

126

[0427]

[0428]

127

[0429]

iy

[0430]

128

[0431]

o

[0432]

129

[0433]

Sotioy

[0434]

ol

471 8kekA F1 WA Fl69] shet

[0435]

Ton

Hot

S

bt

U+ F169]

_36_



10-1375359

7] Avd =3t A28 = Aolel A

¥

L

.

A
. o

22ke] T

Az

’

o

J 2} A4 %] =

&
Tl

’

=

ABAA3
ottt §7]

Ho}h A

[0436]
[0437]
[0438]
[0439]
[0440]

I
i

B
W

0

il
4
o
or
)
o
TR
2]

el
i
ik

3

m.mo

[0441]

il

E]

=
T

o

o2 o]Fojxl i+

=1]
=

= Ir, Pt, Os, Ti, Zr, Hf, Eu, Tb

E

B

ot

WA 7 AR

ot

kel
el

, AVRTI2

[0442]

)

I
L

il

;OD

O

o]
e

SRk, 2k 2000rpm WA 5000r pme)

of wel HeA,

25 0.01 WA 100A/sec,

Aol wet el

A
93 dAlg] 5= oF 80T WA 200Ce &% W oA

e,
3

==

[¢)

g,

° 11y 10° torr,

o] v

o 7|4

2o 7)wbo] Mgty
(120), 2E8HA(5002), AF3kobel(Zn0) 5

a
& AA

10

L

L

=
=

L=

-

kel
a

B

[<)

[0443]
[0446]

= L& Advanced

ZAlohd st

=3
=

2]

]

o MAE FEEZERA ol

o)

ko

3] A4,356,429

E
=

of, "%

6, p.677(1994)¢

= =
= =

T, 4
Material,

[0447]

2_
2o}
=7

glopd

=
=

m-MTDAPB,
N-sf Do} )
e

=)

=

T .
o] FA7F 10000A S =3}

m-MTDATA,

=

Q)

B+ 1000 A

XUelE))
A U

100 A

L

e

il

Y 4-=EHAls

3z
=
W

Ylo]E)), PANI/CSA (Polyaniline/Camphor sulfonicacid:

gopd )/

L
Ry
3L
a
3z
=

A
Ax=A 7EA2] Pani/DBSA (Polyaniline/Dodecylbenzenesul fonic acid

PEDOT/PSS (Poly(3,4-ethylenedioxythiophene)/Poly(4-styrenesulfonate):

100A =] 10000A, w}

7] A = o
TNATA(4,4',4" -tris(N-(2-naphtyl)-N-phenylamino)triphenylamine:4,4 ,4 -E&~(N-(1}

Y (4-=Eds

PANI/PSS
ok

3z
=
2}

L

L

L

o] FA

=
o FA7F 100A w]uke

=)

bz

(Polyaniline)/Poly(4-styrenesulfonate):

(3,4-cld AT A E] Q.5)/
d/7%

=
o

[0448]



10-1375359

s=sq

[0450]

& E°] DNIPD(N,N-

oA e,

Njo

B8O

o] AH&d = st

=N

[

A

=

spetEel weh o

p
L

B

S

AY2Ae AHE

bis-[4-(di-m-tolylamino)phenyl]-N,N —-diphenylbiphenyl-4,4 —-diamine)
)

al

ki

[0451]

=

o}, N-#ld7}

L dE =

GuldA2ekE ol sEutE fEAl, NN -H G- = )N N O A (1,180 -4, 4 - ol

I
ojy

o))
R

[0452]

3

(TPD), N,N'-f)(zeall-1-<)-N, N'-tj=d #=]d( a-NPD)

uE,

oF 50A W]®] 1000A, H}

A

I~ I =
TE o

%9 F77k 50A mlEe

Ho

=4

o]
%!
=18

=

<)

A8

p=SNcR
she
#7]

o

=

SopA]u}

EHE PtOEP, UDCA}Y]

F2lrpic, UDCAMS] A <1 =

< 4Tk, MQD(N-methylquinacridone), F7}F#(Coumarine)-fr=A

A4
3}

L

.

=
3L

[}

=
=

Alg3(tris(8-
Tl

=

71 A
=

s

g &4,
. IDE105
5%
A

=

ool sHek ad 3}

7 AR Y, wAe] =EE AR5} A AHEE S Sl
o] FA7F 1000AE %27}

gl neh A,

ATt

717} 1000 A

o]
2 (n-Rld7HE))

=

-
o

o~
-

=

-
A

L

1

200A W= 600A¢

+ IDE102

gud

2

}

=4
=

Iz
=
=18
o]
3]

kel

g
1bell =AE F2E 7HA

L

e

1=
-1

¢}

o

PVK(
A o
H

& A

[
s
[
T___‘
2k 7]
225
E‘_
[

o
-

TC

E Asl 3,

Fx
7

)

=]
=

D

EHEZA

100A WA 300A

HlEd),
2k

L

o, &7 BEAA

b,
SAtlohE

13
o= 4
HAI
o] 4

RS

o

=

o

=il
31-51-5

Ab(IdemitsuAp) ol A 4 7}

2
<

100A WA 1000A, W}

A% b
=

=

o
[e}
=
oF
o}
o

L

fu

!
hydroxy-quinolatealuminium) ¥+ CBP(4,4'-N,N'-t]7}=}
o] o vl

2-phenylpyridine),

1

1
L

A=

24
o 7

o]
50A WA 1000A, Wk

AR,
171 wjiEolth. 7] e AA

2R

A & 9}

ok
ot
°

()]

=
A<
T

L

ERE
=

g
7

i

Z=ZE [r(PPy)3(PPy
ko)

ax:

g]

[}

[s}
(e}

o

-
=
=

o

]

RS

(o)
==

100A WA 600A
AHE-7}

L

7] BEAA

1

Yaor AxAeESEIL S e

T
RD61, =)
HE RD 61
2R
f%A, BCP 5

T

[e]

SHA|

[0453]
[0454]
[0455]
[0458]
[0459]
[0460]
[0461]
[0462]

il

(Cathode) ZF-¥H F4¢ A=Ak

279 A
_38_

o

L.

3 2

=

(Alg3), TAZ, Balg, PBDS

w

go] E) 7]

-
g



[0463]

[0464]

[0465]

[0466]

[0467]

[0468]

[0469]

[0470]

[0471]

[0472]

[0473]

[0474]

S=S0dl 10-1375359

A7] AAGFESe FAE oF 100A WA 1000A, BFEASHAIE 200A WA 500Ad 5= Aok, A7) AxA¢E5
FAZE 100A "Rl A, HAGFE 540 At = dow, AV AAFETe FAF 1000AE Z7)s)

85, TeHste] s dv] wiEelnt.

HH HAe] FY9E& &olatA dte Vlss 7HA

2
A8 5 oglon o 593 XH'EL% ARSA e,

o

re
il
i)
r«O
[
>
N
hins
ofj
=
c
-

AR} FZ=0 2 A= LiF, NaCl, CsF, Li20, Ba0 S3 & AAFU= & <
F Atk A7) AAFLFTY SHEALS AMESE B Ed ugt tEX T, dukdgow AHFFASo A
I Ao T 2HHEY FoA A==,

WA 1004, o3
gol Azt & 9

A3AE 54 WA 50AY 5 Ak A7) AAFAF A
ow], 47 AAFYF FAL 10045 A5 A5,

N
X
AN
n:9
Jlm P

A g o AAFRS Aol Aol AHHYY T WS ol&ste] A2dSE 4T+

7] A2A=LS AaE(Cathode) 2 AMEE 4= At A7) A2d= 48 5H502E W d¥35E e =
&, e, AVNARA SFE B o5 £3ES AT 5 vk, FAARL dEZA= gHELD, vFdlE0g),
AT EAD, LFrE-gHAI-LD, Z4Ca), vtvls-Adw0g-In), vFdld-20g-Ag)sS & & At
T3 AW g AaAE dY] Yeke] 110, 1202 AE3 5319 AL=s AFEE S5 9,

W, ek Ao

Tadel mEs 7] AA 2 sgee 7] e a2 xdd g 3o
& e 171 B 24

= =4
= 71 e 1 uiA 1297 xdE 5 vk A7) sekeEeel die 7 AES] Ul
i

H IﬂOﬂ—E— TAR SR ASHAIRE, & o] 37]e] Fde] B Al
M) sgEe A% A4Ee wad Juvss > 4
B2 47 3 %«1 vﬂzﬂ EH%%% [1-1] To=& ®7]|gt).
by 3T ] 3

AT
2

TOA e [1-1]19] A=

2L ZgtxF4 9,9—uluﬂ%—9,1o—ulslcio}ﬂaﬂ 50.0g(0.239m01), BEXWA 37.5¢(0.239mol), ZHFE(11)
E

L
olME|o]E 1.07g (4.78mmol), FE}F t-H-EA|= 34.45g(0.359mol), -t-FE¥x23 50% 4.64mL(9.56mmo
D& ¥ EF49d 1L 2 4A 5 85 L?f}‘jr Ao W7k & odolAHo|ES X3YgEyE FEHOR
FEIY. FUIFS FEE vtdgoR Axste oIt onas A w5 F EERa2ddy vegs
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[0475]

[0476]

[0477]

[0478]

[0480]

[0481]

[0483]

[0484]

[0486]

[0487]

[0488]

S=50] 10-1375359

= AuAe] FHA sHeHE [1-1] 49g(72%) & 533

A SHEE [1-2]9 Az

A ghsE [1-1] 49g(0.172mol) & HEF2ZHE 1LE Q). dH 2 RSAIYH= 67.3g (0. 378mol)%
Nl 0CollA 3] A7, d2ellA 1243 ugk § tEezdes v Ja 33539

A mkadlg e dxste] ofdditt. of gl et FHete] eyl AyamviEdztre FEAAS

AR e FA shekE [1-2] 582 (76%)& 533t

oz

=) i
=y
oo

TOA sHekE [1-3]19] A=

500mL ZehaTo] Z7H4 SEHE[1-2] 10g(22.56mmol), 2-olAE Y B EAF 4.44g(27.08m01), E|E &) 2(E
galdx~9)Zekg 521g(0.451mmol )} B EEF 4. 68g(33 84mol)& Wi 1,4-t]54F 300mLot F7< 30ml
Ui ARE oA 24A7 Bot B8 wukshtl, ukS Em 5 o EolAE ol ER 22E0l, BsAb nly4
o7 Azste] otk ofupde 3¢l FHele] APyt APasviEaEe EeAAste] vl F
24 #4eE [1-3] 8.6g (79%) S 533},

FA 3EHE (1419 Az

Zg 2 74 33 [1-3] 8.5g(17.62mmol) & ¥4 EHEZS=2F T 100nl & Fola A 7] 0Tl
A 3N WErldlE Ea}olt 17.6mL(52.86mmol ) 3] H7IA10}. Aol A 4x]7F FoF ik T o elolA g
O|ER FE3ty. F4 mlaygoR ﬁéokﬂ s}, e 7ot FEsle AEItd APIEeED
g2 A st m A A FA 3= [1-4] 6.1g (69%)& FT53FSIT.

F7HA sksbE [1-5]19 Al

Zeta3d A SE[1-4] 6.0g(12.04mmol) & F5 S22 gk 100mL 2 Fo]al A F97] 0CelA
EYEZE2WE £EAF 1.06mL(12.04mmol) A 3] A 7EAIZITE, Ao A 2A17F EQF wRk & REgAS ¥ gt
FAUER F&dd Fo] FH3th. §7|5S T3 nfadlgo® Axske] oyt ofzgde 7k %
sto] A7t A g=2utE etz 2 Bl AISte] v F1HA seHE [1-5] 4.2g (73%)S FS3lth
sgtE (119 Az

250mL Z&p= 0 %—ﬁiﬂ SF3HE[1-5] 4.0g(8.33mmol), 4-(tddolu|)dld HEA 2.89g(9.99mol), EIET}
I~ (EdAd ) ZeF 193mg(o 167mmol)ur B EF 1.73g(12. 50mol)g g 1,4—E1i4 100mL9}F 5
4 10mL Yar AAES7INA 2443 Fob FF wukdyh, ke FH 3 o oA EHo]ER FEILE. F43t
ufavlFEo R Axste] gttt o 79F FHele] Ay AhazetEag g EEAgAste] vAn

Ao B2 33HE [1] 4.6g (85%)S F53H% .

A7) whge 19 el wek 1A 239 st Alxsen, s [AlxL () Il 1 A3E vEhh U
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[0489]

[0490]

[0491]

[AlZE (B ]

e H NMR (300 MHz, CDCle) MS/FAB
Hs &) M*)
7.77(m, 1H), 7.51(m, 1H), 7.45~7.44(m, 3H), 7.36(s, 1H),
1| 7.28~7.26(m, 2H), 7.18~7.10(m, 7H), 6.71(m, 3H), B6.57~6.51(m, | 644
10H), 1.62(s, 12H)
7.97~7.92(m, 2H), 7.77m, 1H), 7.51~7.43(m, 7H), 7.36(s, 1H),
2 | 7.28~7.26(m, 3H), 7.18~7.10(m, BH), 6.88(m, 1H), 6.71(m, 2H), 694
6.69~6.51(m, 8H), 1.62(s, 12H)
7.97~7.92(m, 4H), 7.77(m, 1H), 7.51~7.43(m, 10H), 7.36(s, 1H),
3 | 7.28~7.26(m, 4H), 7.18~7.10(m, 3H), 6.88(m, 2H), 6.71(m, 1H), 744
6.59~6.51(m, 6H), 1.62(s, 12H)
7.76~7.64(m, SH), 7.51(m, 1H), 7.45~7.36(m, 8H), 7.28~7.10(m,
! TH), 6.71(m, 1H), 6.59~6.51(m, BH), 1.62(s, 12H) 744
7.97~7.92(m, 2H), 7.78~7.74(m, 3H), 7.67~7.64(m, 2H),
5 | 7.51~7.36(m, 10H), 7.28~7.10(m, 7H), 6.88(m, 1H), 6.71(m, 1H), 744
6.59~6.53(m, 6H), 1.62(s, 12H)
7.77m, 1H), 7.51(m, 1H), 7.45~7.44(m, 3H), 7.36(s, 1H),
o | 7287726l 2H), 718-7.100m, SH), 6.76-6.7lm, SH), 0
6.59~6.51(m, 6H), £.33(d, 2H), 6.22(d, 2H), 2.24(s, 12H), 1.62(s,
12H)
7.77(m, 1H), 7.51(m, 1H), 7.45~7.31(m, 27H), 6.69~6.57(m, 9ED),
¥ 6.51(d, 2H), 1.62(s, 12H) o
7.77(m, 2H), 7.52~7.51(m, 2H), 7.45~7.26(m, 22H), 7.18(m, 2H),
i 6.65(m, 1H), 6.59~6.57(m, 7H), 6.51~6.48(m, 2H), 1.62(s, 16H) e
7.77(m, 3H), 7.52~7.51(m, 3H), 7.45~7.41(m, 11H), 7.36~7.18(m,
9 | 9H), 6.65(m, 2H), 6.59~6.57(m, 5H), 6.51~6.48(m, 3H), 1.62(s, 952
24H)
8.46(m, 1H), 7.84~7.77(m, 3H), 7.69~7.67(m, 3H), 7.59~7.58(m,
10 | 3H), 7.51(m, 1H), 7.45~7.10(m, 14H), 6.71(m, 1H), 6.57~6.51(m, | 642
4H), 162(s, 12H)
8.45(m, 1H), 7.84~7.77(m, 3H), 7.69~7.67(m, 3H), 7.59~7.58(m,
11 | 3H), 7.51(m, 1H), 7.45~7.10(m, 14H), 6.71(m, 1H), 6.57~6.51(m, | 718
4H), 1.62(s, 12H)
8.45(m, 1H), 7.84~7.77(m, 5H), 7.67(m, 1H), 7.59(m, 1H), 7.51(d,
12 | 1H), 7.45~7.43(m, 3H), 7.36(s, 1H), 7.38~7.18(m, 10H), 6.71(m, | 758
1H), 6.57~6.51(m, 4H), 1.62(s, 18H)
8.45(m, 1H), 8.02(m, 1H), 7.84(m, 1H), 7.77(m, 1H), 7.69(d, 2H),
13 | 7.56~7.61(m, 4H), 7.46~7.36(m, 3H), 7.26~7.10(m, 8H), 6.71(m, | 642
1H), 6.57~6.51(m, 4H), 1.62(s, 12H)
8.08(m, 1H), 7.90(d, 1H), 7.77(m, 2H), 7.89~7.67(m, 4H),
14 | 7.59~7.68(m, 3H), 7.51(m, 1H), 7.45~7.26(m, 14H), 7.18~7.10(m, | 794
3H), 6.71(m, 1H), 6.57~6.51(m, 4H), 1.62(s, 12H)
7.77(m, 1H), 7.51(m, 1H), 7.45~7.44(m, 3H), 7.36(s, 1H),
15 | 7.28~7.26(m, 2H), 7.18~7.10(m, 11H), 6.71¢m, 3H), 6.59~6.53(m, | 720
10H), 1.62(s, 12H)
7.83~7.77(m, 2H), 7.67(m, 1H), 7.53~7.51(m, 3H), 7.45(m, 1H),
16 | 7.36(s, 1H), 7.28~7.26(m, 2H), 7.18~7.10(m, 7H), 6.71~6.65(m, | 760
4H), 6.57~86.48(m, 9H), 1.62(s, 18H)
7.83~7.77(m, 2H), 7.67(m, 1H), 7.53~7.51(m, 3H), 7.45(m, 1H),
17 | 7.36(s, 1H), 7.28~7.10(m, 16H), 7.01(m, 4H), 6.71~6.65(m, 4H), 884
6.53~6.48(m, SH), 1.62(s, 12H)
o | T TTm TH, 7517, 44(m, 410, 7.36(s, 1H), 7.26~7.01(m, 19H) o
6.71(m, 3H), 6.59~6.53(m, 10H), 1.62(s, 6H)
7.77(m, 2H), 7.52~7.18(m, 32H), 7.01(m, 4H), 6.53~6.57(m, 8H),
2 6.51~6.48(m, 2H), 1.62(s, 12H) 108
7.77(m, 1H), 7.51(m, 1H), 7.44~7.18(m, 34H), 7.01(m, 4H),
20 6.59~6.57(m, 8H), 6.51(m, 1H), 1.62(s, 6H) o8
7.77(m, 1H), 7.85(m, 2H), 7.51~7.44(m, 4H), 7.36(s, 1H),
& 7.25~7.06(m, 15H), 6.71(m, 3H), 6.59~6.53(m, 10H), 1.62(s, 6H) L
7.77(m, 1H), 7.51(m, 1H), 7.45~7.44(m, 3H), 7.36(s, 1H),
22 | 7.28~7.26(m, 2H), 7.18~7.10(m, 16H), 6.71(m, 3H), 6.59~6.51(m, | 796
10H), 1.62(s, 12H)
7.83(d, 1H), 7.77~7.74(m, 2H), 7.67(s, 2H), 7.59(s, 1H),
jo | #B8~7.51m, 2H), T.45(d, 1H), 7.38(s, 1H), 7.28~7.28(m, 2HN .
7.18(t, 1H), 7.10(t, 6H), 6.70~6.71(m,4H), 6.57~6.51(m, IH),
1.62(s, 18H)
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[0492]

[0493]

[0494]

[0495]

[0497]

[0498]

[0500]

[0501]

[0502]

[0503]

[0504]

[0505]

[0506]

S=50] 10-1375359

,,
=

5 o 2] FE [24], [116]9] §A

3 ] 114

ghge 19 FAI WMo R 2-BRE-7-20%-9,9- ﬂ HE-OH-Z =/, 1-(2-(ddotv] =) s d) ol e,
(ID) eAHOIE, X t-F-5A=, 50% Eg-t-FEE2AS AMgate] S0A sdhE [24-118 A x350H

A3 Wer FA speh=(24-11, M WEvtadls EF2etol=E ARSSe] Al SEE

Hhgol 13t A3 WMo FA ehE(24-3], vudobnl, ZEhE(11) oRAHIOlE, XEEhE t-F-SAE,
° =
= -1

steb= [24]5 AxsT).

shetE (11619 A=

et FA sEE [24] 10g(17.58mmol) ¥ EYEZ22YFH|F 7.03g (52.74mmol) & F4 HEZ 2 v gt
100nL = 8ol 3AF Bok WULHTH WS IN Qb Sgdon FHSAL §715L TR g
2 xste] ot ofwele et FEste] AusbA AW AmvkE ek Fel GAlstel A4 A9

27 35% 2.5g (25%)S AXFAT.

Hkg-el 29 Wielube} 24 A 110, 116 WA 1229] shetes Axsien, ab7] [A2i= ()]l 2 2
WA

Hoox
My N,
i
o
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[0507]

[0508]

(A 23 () ]

s H NMR (300 MHz, CDCls) MS/FAB
v (8) o)
2 7.62(d, 1H), 7.36(s, 1H), 7.10(t, 6H), 6.96~6.92(m, 2H), .
6.71~6.45(m, 14H), 1.62(s, 12H)
7.52(d, 1H), 7.36(s, 1H), 7.10(t, 2H), 6.95~6.92(m, 2H),

25 6.76~6.63(m, 5H), 6.57~6.45(m, 5H), 6.33(s, 2H), 6.22(d, 2H), 624
2.24(s, 12H), 1.62(s, 12H)
7.62(d, 1H), 7.44~7.31(m, 15H), 7.10(t, ZH), 6.95~6.92(m, 2H),

® 6.71~6.45(m, 12H), 1.62(s, 12H) w0

o 7.97~7.92(m, 2H), 7.52~7.43(m, 4H), 7.36(s, 1H), 7.28(t, 1H), 615
7.10(t, 4H), 6.95~6.88(m, SH), 6.71~6.45(m, 11H), 1.62(s, 12H)
7.97~7.92(m, 2H), 7.786~7.74(m, 2H), 7.67~7.64(m, 2H),

28 7.562~7.36(m, 7H), 7.28~7.26(m, 2H), 7.10(t, 2H), 6.95~6.88(m, 668
SH), 6.71~6.45(m, 8H), 1.62(s, 12H)
7.77(d, 1H), 7.52(d, 2H), 7.45~7.41(m, 7H), 7.36~7.28(rm, 3H),

29 7.18(t, 1H), 7.10(t, 2H), 6.956~6.92(m, 2H), 6.71(t, 1H), 761
6.65~8.45(m, 11H), 1.62(s, 18H)
7.77(d, 2H), 7.52~7.52(m, 3H), 7.45(d, 2H), 7.56(s, 1H), 7.28(t,

30 2H), 7.18(t, 2H), 7.10(t, 2H), 6.95~6.92(m, 2H), 6.7l 1H), 801
6.65~6.57(m, 5H), 6.53~6.45(m, 6H), 1.62(s, 24H)

- 7.62(d, 1H), 7.44~7.31(m, 22H), 6.95~6.92(m, 2H), 6.65~6.57(m, -
9H), 6.48~6.45(m, 2H), 1.62(s, 12H)
7.77(d, 1H), 7.52(d, 2H), 7.45~7.28(m, 17H), 7.18(t, 1H),

32 6.95~6.92(m, 2H), 6.65~6.57(m, 8H), 6.48~6.45(m, 3H), 1.62(s, 837
16H)
7.52~7.51(m, 2H), 7.44~7.26(m, 28H), 6.65(s, 1H), 6.59~6.57(m,

s TH), 6.51~6.48(m, 2H), 1.62(s, 12H) o
7.52(d, 1H), 7.44~7.16(m, 28H), 7.01~6.92(m, 6H), 6.65~6.57(m,

34 9H), 6.48~6.45(m, 2H), 1.62(s, 6H) o
7.85(d, 2H), 7.52(d, 1H), 7.44~7.25(m, 24H), 7.09~7.06(m, 4H),

36 6.95~6.92(m, 2H), 6.65~6.57(m, 9H), 6.48~6.45(m, 2H), 1.62(s, 919
6H)
7.77(d, 2H), 7.45(d, 2H), 7.36(s, 4H), 7.28(t, 2H), 7.18(t, 2H),

% 7.10(t, 4H), 6.71(t, 2H), 8.57~6.53(m, 8H), 1.6Z(s, 30H) 8
7.97~7.92(m, 4H), 7.77(d, 2H), 7.47~7.43(m, 8H), 7.36(s, 4H),

4 7.28(t, 4H), 7.18(t, 2H), 6.88(d, 2H), 6.57(m, 4H), 1.62(s, S0H) -
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[0509]

7.78~7.74(m, 6H), 7.67~7.64(m, 4H), 7.46~7.36(m, 10H),

38 941
7.28~7.26(m, 4D, 7.18(t, 2H), 8.57(s, 41D, 1.62(s, 10H)

w 7.770d, 2H), 7.45~7.28(m, 22H), 7.18(t, 2H), 6.59~6.57(m, 8H), .
1.62(s, 30H)
7.77(d, 4H), 7.52(d, 2H), 7.45(d, 4H), 7.36(s, 4H), 7.28(t, 4H),

“ 7.18(t, 4H), 6.65(s, 2H),6.57(s, 4H), 6.48(d, 2H), 1.62(s, 42H) 107
7.77(d, 2H), 7.45(d, 2H), 7.36(s, 4H), 7.28~7.10(m, 14H), 7.01(d,

“ 4H), B.71(t, 2H), 8.57~6.57(s, 4H), £.53(4, 4H), 1.62(m, 24H) s
7.97~7.92(m, 4H), 7.77(d, 2H), 7.47~7.43(m, SH), 7.36(s, 4,

42 | 7.28~7.16(m, 12H), 7.01(d, 4H), 6.88(d, 2H), 6.57(s, 4H), 1.62(s, | 1065
24H)

5 7.78~7.74(m, 6H), 7.67~7.64(m, 4H), 7.45~7.36(m, 10H), —
7.28~7.16(m, 12H), 7.01(d, 4H), 6.57(s, 4H), 1.62(s, 24H)

" 7.77(d, 2H), 7.45~7.16(m, 30H), 7.01(d, 4H), 6.68(d, 4H), 6.57s, 17
4H), 1.62(s, 24H)

£ 8.07(d, 4H), 7.72~7.65(m, 6H), 7.56(s, 4H), 7.48~7.36(m, 14H), i
7.21(m, 4H), 8.95(s, 2H), 6.77(s, 4H), 6.88(d, 2H), 1.88(s, 36H)
8.07(d, 2H), 7.95(m, 2H), 7.75(d, 2H), 7.56(s, 4H), 7.48~7.38(m,

46 | 4H), 7.28~7.19(m, 10H), B.91(t, 2H), 6.77~6.73(m, 8H), 1.B8(s, 963
24H)
8.07~8.02(m, 4H), 7.97(d, 2H), 7.85(m, 2H), 7.67~7.63(m, 8H),

47 | 7.56(s, 4H), 7.48~7.38(m, 8H), 7.26~7.19(m, 4H), 7.08(m, 2D, | 1063
6.87(s, 4H), 1.68(s, 24H)
8.08~8.04(m, 6H), 7.97~7.94(m, 6H), 7.75~7.66(m, 10H),

“ 7.59~7.38(m, BH), 7.29~7.26(m, 4H), 6.97(s, 4H), 1.68(s, 24H) 1063
8.07(d, 2H), 7.95(d, 2H), 7.64~7.38(m, 26H), 7.29~7.26(m, 4H),

e 6.99~6.97(m, 8H), 1.68(s, 24H) HE
8.07(d, 4H), 7.95(m, 2H), 7.72~7.85(m, 6H), 7.56(s, 4H),

50 | 7.48~7.38(m, 10H), 7.29~7.26(m, 4H), 6.95(s, 2H), 6.87(s, 4H), | 1195
6.78(d, 2H), 1.68(s, 36H)
7.97(s, 1H), 7.89~7.88(m, 2H), 7.72(d, 1H), 7.40(m, 6ED),

51 | 7.26~7.22(m, 2H), 7.01~6.93(m, BH), 6.83~8.75(m, 8H), L.B8(s, 884
18H)
7.97(s, 1H), 7.89~7.88(m, 2H), 7.72(d, 1H), 7.64~7.61(m, 12H),

52 | 7.51(m, 2H), 7.40(t, 2H), 7.35~7.32(m, 2H), 7.11~6.75(m, 12H), 837

1.68(s, 18H)
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[0510]

53

7.97(s, 1H), 7.89~7.88(m, 2H), 7.72(d, 1H), 7.64~7.61(m, 18H),
7.51(m, SH), 7.356~7.32(m, 2H), 6.95~6.89(m, 9H), 6.78~6.75(m,
2H), 1.68(s, 18H)

913

54

7.97(s, 1H), 7.89~7.88(m, 2H), 7.72~7.71(m, 2H), 7.64~7.46(m,
27H), 6.95~9.89(m, 8H), 6.71~6.68(m, 2H), 1.68(s, 18H)

989

55

7.90~7.82(m, 4H), 7.63~7.41(m, 28H), 7.01~6.93(m, 6H),
6.73~6.65(m, 8H), 1.68(s, 6H)

933

56

7.90~7.82(rm, 4H), 7.64~7.12(m, 38H), 6.91~6.68(m, 12H), 1.68(s,
6H)

1085

57

7.95~7.88(m, 2H), 7.78~7.72(m, 2H), 7.56(m, 2H), 7.45~7.40(m,
2H), 7.30(m, 6H), 6.91~6.856(m, 4H), 6.77~6.68(m, 8H), 1.68(s,
6H), 1.65(s, 6H)

616

58

7.95~7.88(rn, 2H), 7.78~7.72(m, 2H), 7.64~7.40(m, 25H), 6.85(s,
1H), 6.79~6.77(m, 7H), 6.68(d, 1H), 1.68(s, 6H), 1.65(s, 6H)

847

59

7.97~7.92(m, 2H), 7.75~7.68(m, 2H), 7.68~7.20(m, 10H), 7.10(m,
4H), 6.88(d, 1H), 6.81~6.75(m, SH), 6.67~6.58(m, 6H), 1.68(s,
6H), 1.65(s, 6H)

668

60

7.95~7.88(rm, 2H), 7.78~7.72(m, 2H), 7.56(m, 2H), 7.45~7.21(m,
18H), 6.91~6.85(m, 4H), 6.73(m, 8H), 1.68(s, 6H)

742

61

7.97~7.95(m, 2H), 7.78~7.72(m, 4H), 7.64~7.38(m, 14H), 7.30(m,
2H), 6.91~6.85(m, 3H), 6.79~6.68(m, 7H), 1.68(s, 12H), 1.65(s,
6H)

811

62

8.26(d, 1H), 8.04(d, 1H), 7.86~7.85(m, 2H), 7.79~7.78(m, 3H),
7.68~7.55(m, 6H), 7.456~7.30(m, 7H), 6.91(t, 1H), 6.83(s, 1H),
6.73(m, 2H), 1.68(s, 6H), 1.65(s, 6H)

616

63

8.05~7.98(rn, 2H), 7.88(m, 1H), 7.56(rn, 3H), 7.45~7.40(rn, 2H),
7.30(m, 4H), 7.15~7.12(m, 2H), 6.91~6.73(m, 9H), 6.65(rn, 1H),
1.68(s, 12H), 1.65(s, 6H)

658

84

7.95~17.88(m, 2H), 7.78(m, 1H), 7.56(m, 3H), 7.45~7.12(m, 18H),
6.81~6.73(m, 9H), 6.65(m, 1H), 1.68(s, 6H), 1.65(s, 6H)

783

65

7.95~7.88(rn, 4H), 7.78~7.72(m, 2H), 7.56(m, 2H), 7.45~7.40(m,
4H), 7.30~7.26(m, 10H), 6.91~6.85(m, 4H), 6.73~6.68(m, 8H),
1.68(s, 6H)

740

66

7.95(m, 1H), 7.88~7.85(m, 3H), 7.78~7.72(m, 2H), 7.64~7.40(m,
20H), 7.30~7.26(m, B6H), 6.91~6.68(m, 10H),, 1.68(s, 6H)

893
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[0511]

7.77~7.65(m, 4H), 7.58(s, 1H), 7.40~7.06(m, 17H), 6.71(m, SH),

87 740
8.53~6.52(m, 7H), 6.45(s, 1H), 6.39¢d, 1H), 1.68(s, BH)
7.77~7.76(m, 2H), 7.68~7.65(m, ZH), 7.58(s, 1H), 7.41~7.06(m,

88 | 27H), 6.71(t, 1H), 6.59~6.53(m, 7H), 6.45(s, 1H), 6.39(d, 1H), 893
1.68(s, 6H)

. 8.25(d, 1H), 7.84(d, 1H), 7.76~7.35(m, 13H), 7.25~7.06(m, 13H), .
6.71(t, 1H), 6.65(s, 1H), 6.53(m, 2H), 1.68(s, GH)
7.76~7.65(m, 4H), 7.58(s, 1H), 7.36(m, 3H), 7.25~7.20(m, 4H),

70 | 7.10~7.06(m, 8H), 6.92(m, 2H), 6.71~6.53(m, 9H), 6.45(d, 1D, 1
1.68(s, 6H), 7.62(s, 6H)
8.25(d, 1H), 7.87~7.85(m, 8H), 7.58(s, 1H), 7.48~7.02(m, 20H),

" 6.71(t, 1H), 6.57~6.53(m, 3H), 1.68(s, 6H) 8

o 7.75~7.68(m, 6H), 7.58(s, 2H), 7.36~7.10(m, 18H), 6.71(t, 2H), -~
6.53(m, 4H), 6.47(s, 2H), 1.68(s, 12H)
7.94~7.93(m, 2H), 7.5(d, 1H), 7.41~7.36(m, 4H), 7.11~7.10(m,

73 | 8H), 6.81(d, 1H), 6.71~6.65(m, 4H), 6.57~6.48(m, 8H), 1.68(s, 618
6H), 1.82(s, 6H)
7.94~7.93(m, 2H), 7.52((d, 1H), 7.44~7.31(m, 25H), 8.81(d, 1H),

74 | 6.65(s, 1H), 6.59~6.57(m, 7H), 6.48(d, 1H), 1.68(s, 6H), 1.62(s, 847
6H)
7.94~7.93(m, 4H), 7.52~7.36(m, 8H), 7.28(t, 1H), 7.20(m, 4H),

7 |6.88(d, 1H), 6.81(d, 1H), 6.71~6.65(m, 3H), 6.57~6.53(m, 6H), 668
1.68(s, 6H), 1.62(s, BH)
7.94~7.93(m, 2H), 7.52(d, 1H), 7.41~7.36(m, 4H), 7.23~7.01(m,

7% | 16H), 6.81(d, 1H), 8.71~6.65(m, 4H), 6.57~6.53(m, 8H), 1.88(s, 742
6H)

- 7.86~7.77(m, 3H), 7.52~7.28(m, 14H), 7.19~7.10(m, 4H), 7.96(d, o
1H), 6.71~6.48(m, 10H), 1.68(s, 6H), 1.62(s, 12H)
8.25(s, 1H), 7.85~7.83(m, 3H), 7.59~7.58(m, 2H), 7.51~7.35(m,

7 | 7H), 7.23~7.10(m, 6H), 6.96(d, 1H), 6.71(t, 1H), 6.63(d, 1D, 618
6.53(m, 2H), 1.68(s, 6H), 1.62(s, 6H)
7.85~7.83(m, 2H), 7.51 (d, 1H), 7.36~7.35(m, 3H), 7.18~7.10(m,

79 | 5H), 6.96~6.92(m, 3H), 6.71~6.53(m, 9H), 6.45(d, 1H), 1.75(s, 658
6H), 1.62(s, 12H)

- 7.85~7.83(m, 2H), 7.51 (d, 1H), 7.36~7.35(m, 3H), 7.23~6.92(m, -

18H), 6.71~6.53(m, 9H), 6.45(d, 1H), 1.75(s, 6H), 1.62(s, 6H)
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[0512]

7.94~7.93(m, 2H), 7.65 (m, 2H), 7.52(d, 1H), 7.43~7.36(m, 4H),

81 7.25(m, 2H), 7.10~7.06 (m, 10H), 6.81(d, 1H), 6.71~6.65(m, 4H), 740
6.53~6.48(m, 8H), 1.68(s, 6H)
7.94~7.93(m, 2H), 7.65(m, 2H), 7.52(d, 1H), 7.44~7.31(m, 20H),

% 7.10~7.06(m, BH), 6.81(d, 1H), 6.71~6.48(m, 10H), 1.68(s, 6H) 88
7.94~7.93(m, 2H), 7.77(d, 1H), 7.65(d, 1H), 7.45~7.36(m, 6H),

83 7.28~17.06(m, 11H), 6.81(d, 1H), 6.71(m, 3H), 6.57~6.563(m, 7H), 740
6.45(s, 1H), 6.39(d, 1H), 1.65(s, 6H)
7.94~7.93(m, 2H), 7.77(d, 1H), 7.65(d, 1H), 7.45~7.28(m, 27H),

84 6.81(d, 1H), 6.71(t, 1H), 6.57~6.53(m, 7H), 6.45(s, 1H), 6.39(d, 893
1H), 1.68(s, 6H)
8.45(d, 1H), 7.85~7.83(m, 3H), 7.65(m, 2H), 7.58~7.35(m, 9H),

85 7.256~17.06(m, 12H), 6.96(d, 1H), 6.71(t, 1H), 6.63(s, 1H), 6.53(m, 738
2H), 1.75(s, 6H)
7.86~7.83(m, 2H), 7.65(m, 2H), 7.61(d, 1H), 7.36~7.356(m, 3H),

86 7.26~17.06(rmn, 11H), 6.96~6.92(m, 3H), 6.71~6.63(m, 9H), 6.55(d, 780
1H), 1.75(s, 6H), 1.62(s, 6H)

- 8.46(d, 1H), 7.86~7.77(m, bH), 7.65(d, 1H), 7.51~7.02(m, 21H), -~
6.71(t, 1H), 6.67~6.63(m, 3H), 1.75(s, 6H)
7.86~7.83(m, 4H), 7.71(d, 2H), 7.51(d, 2H), 7.35~7.30(m, 6H),

88 7.19~7.10(m, 10H), 6.96(d, 2H), 6.71 (m, 2H), 6.63~6.57(m, 6H), 831
1.75(s, 12H)
7.87(d, 1H), 7.62(d, 1H), 7.55(d, 1H), 7.46(d, 1H), 7.38~7.37(m,

89 1H), 7.28~7.20(m, 7H), 6.81~6.75(m, 4H), 6.67~6.58(m, 9H), 684
1.62(s, 16H)
8.07~8.02(m, 2H), 7.87(d, 1H), 7.62~7.53(m, 5H), 7.46(d, 2H),

90 7.38~17.36(m, 2H), 7.28~7.20(m, 5H), 6.98(d, 1H), 6.81~6.76(m, 734
3H), 6.67~6.58(m, 7H), 1.62(s, 18H)
8.07~8.02(rn, 2H), 7.87(d, 1H), 7.62~7.53(m, 8H), 7.46(d, 2H),

91 7.38~7.36(m, SH), 7.28~7.20(m, S8H), 6.98~6.96(m, 2H), 785
6.81~6.75(m, 2H), 6.67~6.58(m, 5H), 1.62(s, 18H)
7.88~17.84(m, 5H), 7.77~7.74(m, 4H), 7.62(d, 1H), 7.55~7.46(m,

92 7H), 7.38~7.20(m, 6H), 6.81~6.76(m, 2H), 6.67~6.58(m, 5H), 785

1.62(s, 18H)
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[0513]

[0514]

8.07~8.02(m, 2H), 7.88~7.84(m, SH), 7.77~7.74(m, 2H),

93 | 7.62~7.46(m, 9H), 7.38~7.36(m, 3H), 7.28~7.20(m, 3H), 6.68(d, | 75
1H), 6.81~6.76(m, 2H), 6.67~6.58(m, 5H), 1.62(s, 18H)
7.87(d, 1H), 7.62(d, 1H), 7.55(d, 1H), 7.46(s, 2H), 7.38~7.20(m,

94 | 4H), 6.86~6.51(m, 4H), 6.67~6.58(m, 5H), 6.43~6.41(m, 2H), | 74l
6.32~6.30(m, 2H), 2.24(s, 12H), 1.62(s, 18H)

g | 7O 1 7.62-7.50(m 20H), 7.28~7.27m, LD, 6750 I |
6.69~6.67(m, 8H), 6.58(d, 1H), 1.62(s, 18H)
7.87~7.85(m, 2H), 7.62~7.60(m, 2H), 7.55~7.38(m, 20H),

9% | 7.28~7.26(m, 2H), 7.65~7.64(m, 2H), 6.89~6.67m, BH),| 953
6.58~6.56(m, 2H), 1.62(s, 24H)
7.87~7.85(m, 3H), 7.62~7.80(m, 3H), 7.55~7.38(m, 15H),

97 | 7.28~7.26(m, 3H), 6.75~6.73(m, 3H), 6.69~6.67(m, 4H), | 993
6.58~6.56(m, 3H), 1.62(s, 30H)
8.55(d, 1H), 7.94(d, 1H), 7.87(d, 1H), 7.79(d, 1H), 7.68(s, 1H),

9 | 7.68~7.20(m, 14H), 6.81~6.80(m, 1H), 6.73(s, 1H), 6.67~6.63(m, | 682
3H), 1.62(s, 18H)
8.55(d, 1H), 7.94(d, 1H), 7.87(d, 1H), 7.79~7.77(m, 3H),

99 | 7.68~7.65(m, 3H), 7.52~7.20(m, 14H), 6.81~6.80(m, 1H), 6.73(s, | 758
1H), 6.67~6.63(m, 3H), 1.62(s, 18H)
8.55(d, 1H), 7.94(d, 1H), 7.87~7.85(m, 3H), 7.79(d, 1H), 7.68(s,

100 | 1H), 7.56~7.46(m, 6H), 7.42~7.20(m, 9H), 6.81~6.80(m, 2H), 6.73(s, | 738
1H), 6.67~6.63(m, 3H), 1.62(s, 24H)
8.55(d, 1H), 8.12(d, 1H), 7.94(d, 1H), 7.87~7.85(m, 2H), 7.63(d,

101 | 1H), 7.55~7.46(m, 5H), 7.42~7.20(m, SH), 6.81~6.80(m, 1H), | 652
6.71~6.63(m, 4H), 1.62(s, 18H)
8.18(d, 1H), 8.00(d, 1H), 7.87~7.85(m, 3H), 7.77~7.75(m, 2H),

102 | 6.69(d, 1H), 7.55~7.46(m, 16H), 7.286~7.20(m, 3H), 6.31~6.80(m, | 835
1H), 6.71~6.63(m, 4H), 1.62(s, 18H)
7.93(d, 1H), 7.87(d, 1H), 7.77(s, 1H), 7.63(d, 1H), 7.55~7.54(m,

103 | 3H), 7.46(s, 2H), 7.38~7.20(m, 8H), 6.81~6.79(m, 3H), 6.69~6.63(m, | 761
10H), 1.62(s, 18H)
7.87(d, 1H), 7.62(d, 1H), 7.55(d, 1H), 7.46(s, 2H), 7.33~7.11(m,

1o 28H), 6.81~6.75(m, 4H), 6.67~6.58(m, SH), 1.62(s, 6H) e

I e I L
6.75~6.67(m, 8H), 6.58~6.56(m, 2H), 1.62(s, 12H)

e | V7 2, 7.62~7.26(m, 39E), 7.11~T.06(m, ), 6.75~6.670m, |
9H), 6.58(d, 1H), 1.62(s, BH)

Ly | BT TH), 275=7.71m, 41D, 7.62(4, 1), 7.55(, 11D, 7.405, 28D, |
7.38~7.16(m, 20H), 6.81~6.75(m, 4H), 6.67~6.58(m, 9H), 1.62(s, BH)

g | VTG I, TI5-2T0mn, 4H), 7624, 1K), 754~7.160n, 33, |
6.81~6.58(m, 11H), 1.62(s, 6H)
7.93(d, 1H), 7.87(d, 1H), 7.77(s, 1H), 7.63(d, 1H), 7.56~7.54(m, 3H),

109 | 7.46(s, 2H), 7.38~7.24(m, 12H), 6.81~6.7%(m, 3H), 6.69~6.63(m, | 837
10H), 1.62(s, 18H)
7.93~7.92(m, 2H), 7.87(d, 1H), 7.7%(s, 2H), 7.63~7.62(m, 3H),

110 | 7.55(d, 1H), 7.46(s, 2H), 7.36~7.37(m, 1H), 7.28~7.20(m, 7H), | 877
6.81~6.75(m, 4H), 6.67~6.58(m, 9H), 1.62(s, 24H)
8.56(d, 1H), 7.95(d, 1H), 7.78(d, 1H), 7.68(s, 1H), 7.56~7.47(m,

116 | 6H), 7.31~7.23(m, 4H), 7.05~7.02(m, 2H), 6.79~6.74(m, 3H), | 566
6.61~6.56(m, 3H), 1.72(s, 12H)
8.54(d, 1H), 7.94(d, 1H), 7.80~7.76(m, 3H), 7.69~7.65(m, 3H),

17 | 7.66~7.49(m, 11H), 7.43~7.40(m, 2H), 7.29~7.24(m, 2H), | 718
7.05~7.01(m, 2H), 6.73~6.68(m, 4H), 6.55(d, 1H), 1.72(s, 12H)
8.55(d, 1H), 7.93~7.90(m, 2H), 7.81~7.78(m, 3H), 7.67~7.62(m,

g |4 TBEST0GM G, 7.40-7.370m, 2H), T31~728(m, GH, |
7.06~7.02(m, 2H), B.76~6.72(m, 3H), 6.58~6.56(m, 2H), 1.72(s,
18H)
8.54(d, 1H), 7.93~7.88(m, 3H), 7.78(d, 1H), 7.68(s, 1H),

119 | 7.56~7.48(m, OH), 7.42~7.39(m, 3H), 7.32~7.27(m, 3H),| 78
7.05~7.01(rn, 2H), 6.73~6.68(m, 4H), 6.55(d, 1H), 1.72(s, 18H)
8.56(d, 1H), 7.92~7.88(m, 3H), 7.78~7.74(m, 3H), 7.67(s, 1H),

o | BTG, OE), 7.42-73%m, D, 7.34-7.286m BN, |
7.18~7.14(m, 4H), 7.05~7.02(m, 2H), 6.72~6.69(m, 4H), 6.54(d,
1H), 1.72(s, 12H)
8.55(d, 1H), 7.94(d, 1H), 7.76~7.68(m, BH), 7.56~7.50(m, 11H),

121 | 7.42~7.39(m, 2H), 7.32~7.25(m, 8H), 7.12~7.03(m, BH), | 842
6.72~6.68(m, 4H), 6.55(d, 1H), 1.72(s, 6H)
8.55(d, 1H), 7.94(d, 1H), 7.78~7.69(m, 8H), 7.56~7.50(m, 11H),

122 | 7.43~7.41(m, 2H), 7.31~7.21(m, 8H), 7.04~7.00(m, 2H), | 840

6.72~6.68(m, 4H), 6.54(d, 1H), 1.72(s, 6H}
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[0515] [RbE o 3] sighE [111]19] A

[0516] iy
[0517] Z7H4) 3% [111-119) A=
[0518] ul

o 13 93 WHow 2-vgw-9 o-T]ud-9-Z &2, 2-olu| ol EF i, ZE(I1) olMHo|E, =

[e]
o =
B t-F5A =, 50% E-t-FEEAUS AMgEte] TA| ke [111-1]15 A £330

[0520] 704 3etE [111-2]19] A=
[0521] 2o 137 S8t o m E7hx seE[24-1], 3M WEvulavlE FZeo|lmE AlLste]  F7HA] IIAE

[0523] 704 3etE [111-3]19] A=
=

[0524] ul

[0525] sheke [111]9] A=

5]

[0526] Hhgof 13 FA3 o r FIHA 335 ([24-3], 1,4-tJH22dA, ZE(11) ofAEolE, TEMG t-H-5A4]

[0527] A7) 8rSd 39 wewE) 111 A 115, 12611#1129¢] 3g&S Axstg o, 347 [A3x]d] 2 23E o
R At
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[0528]

[0529]

[0530]

[0531]

[0532]

[0533]

[0534]

[0535]

[0537]

[0538]

S=50] 10-1375359

[A13:]
e H NMR (300 MHz, CDCls) MS/FAB
HE ® 04)

7.88~7.86(m, 2H), 7.64~7.52(m, 2H), 7.46(s, 2H), 7.39~7.36(m,
111 | 2H), 7.29~7.27(m, 2H), 7.06~7.01(m, 4H), 6.72~6.67(m, 4H), 724
6.56~6.53(m, 4H), 1.72(s, 24H)

7.88~7.86(m, 2H), 7.56~7.52(m, BH), 7.45(s, 2H), 7.38~7.36(mn,
112 | 2H), 7.29~7.27(m, 2H), 7.06~7.01(m, 4H), 6.74~6.67(m, 8H), 800
6.56~6.53(m, 2H), 1.72(s, 24H)

7.88~7.86(m, 2H), 7.62~7.57(m, 4H), 7.46(s, 2H), 7.38~7.35(m,
113 | 2H), 7.29~7.26(m, 2H), 7.06~7.00(m, 4H), 6.76~6.72(m, 4H), 840
6.68~6.65(m, 2H), 6.59~6.55(m, 4H), 1.72(s, S0H)

7.87~7.85(m, 2H), 7.61~7.56(m, 4H), 7.45(s, 2H), 7.37~7.26(m,
114 | 10H), 7.12~7.03(m, 8H), 6.76~6.71(m, 4H), 6.68~6.65(m, 2H), 964
6.59~6.54(m, 4H), 1.72(s, 24H)

7.88~7.86(m, 2H), 7.76~7.73(m, 2H), 7.61~7.56(m, 4H), 7.46(s,
2H), 17.36~7.29(m, 6H), 7.20~7.15(m, 4H), 7.06~7.01(m, 4H),

1o 6.76~6.72(m, 4H), 6.67~6.64(m, 2H), 6.59~6.54(m, 4H), 1.72(s, e
24H)
7.88~7.85(m, 2H), 7.56~7.53(m, 6H), 7.46(s, 2H), 7.39~7.36(m,

126 | 2H), 7.27~7.21(m, 6H), 6.82~B.79(m, 2H), 6.68~6.63(m, 10H), 760
1.72(s, 18H)

8.65(d, 1H), 7.92~7.87(m, 4H), 7.74~7.71(m, 2H), 7.57~7.50(m,
127 | 8H), 7.47~7.43(m, SH), 7.35~7.26(m, BH), 6.69~6.65(m, d4H), 78

1.72(s, 18H)
8.56(d, 1H), 7.93~7.88(m, 4H), 7.80~7.77(m, 3H), 7.69~7.66(m,
128 SH), 7.56~7.51(m, 8H), 7.47~7.43(m, 3H), 7.36~7.25(m, GH), 834

6.70~6.65(m, 4H), 1.72(s, 18H)

o5 7.88~7.86(m, 4H), 7.56~7.53(m, 8H), 7.46(m, 4H), 7.39~7.36(m, 1057
4H), 7.29~7.25(m, 4H), 6.71~6.64(m, 8H), 1.72(s, 36H)

[=+

olo

o 4] 33}E [123]¢] ¥4

%3

[1-2] 2-°}A

5 P g
L4t 4, B8 AHgstel vl $704 5

A B2, HEIINA(EdAdEaa)ddsF, BV ES,
5 [123-1]1S Az 3.
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[0539]

[0540]

[0541]

[0542]

[0543]

[0544]

[0545]

[0546]

[0547]

[0548]

SS=S0dl 10-1375359

Whall 13 LT A s [123-3] Hd BEAL EﬂEE‘rf’l*(EﬂJﬂé z3)ZehE, Y ES, 1,49
A

7] wrg 49 W) we) 12304 1259 FHES Axekon] a7 [A4E] o 1 AnE e

E H NMR (300 MHz, CDCls) MS/FAB
ks (8) ")
7.94~7.91(m, 2H), 7.78~7.75(m, ZH), 7.64~7.61(m, 2H),
123 7.54~7.50(m, 8H), 7.45~7.41(m, 4H), 7.21~7.18(m, 2H), 6.82(dd, 663
1H), 6.67~6.62(m, 4H), 1.72(s, 18H)

7.93~7.90(m, 2H), 7.78(s, 2H), 7.64~7.61(m, 2H), 7.56~7.51(m,
1 14H), 7.46~7.41(m, 6H), 6.69~6.65(m, 4H), 1.72(s, 18H) “w
7.63~7.60(m, 2H), 7.55~7.651(m, 6H), 7.45~7.41(m, 3H),
125 7.22~7.18(m, 8H), 6.81~6.76(m, 6H), 6.69~6.62(m, 14H), 1.72(s, 927
18H)

Hluo 1
7] St az WAEE HEE aF B% W4 SAEZ 8w, o)) S8 b2 BAHE HRE bE ¢
I A =gER ALEslar, 2-TNATA(4,4° 4”7 -tris(N-naphthalen—-2-yl)-N-phenylamino)-triphenylamine)

2] A2 AFg3tar, o-NPD(N,N' -di(naphthalene-1-yl1)-N,N’ -diphenylbenzidine)S AH¥IF%EZ
E!E ]— 3ty oo Ze :rL7‘E Zt= F71g A2 S Al FE o [TO/2-TNATA(80nm) / a -NPD(30nm) / 3}t

e m{o ofi

J(Corning)AH¢] 15Q/cn’ (10004) IT0 ] 71%& 50m x S0m x 0.7m27|2 FePH CHAE ol
2 EE Kol 7 158 Bk &3 AT F, 308 B W 2F AMe] g 4
7] 713 el 2-TANATAES & S&ate] 80mm 7719 AFFUASTS 3 @4%4 éﬁ]ﬂﬁ$ﬁo*mq

2 A% =Fee] 30m FAL BATFEEES A4

2 4 9 38k pE EAHE FEE b3 =F)E AT %—}8}04 30nmT-7] 2] %%*&% Eé/‘éo}%\ﬂr. o],
W42 ol Alg3 SFES 3ome] FAR AF G
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471 25l AN5EES BHRAT. ) AAFES
ol LiF 0.5m(AA4FY5)3 Al 60m(ALE)E #Rpaoz AFFHstel, £ 1o BAH sk 2 7103
A% Az, olF MILPE 1o)dn B,

<a}314 2> <shab4 b
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[0549]

[0550]

[0551]

[0552]

[0553]

[0554]

[0555]

[0556]

SS=S0dl 10-1375359

AAA1 ~ 129

SIFEEA 33E C(a-NPD) w2l 7] e /MAR 84 1 ~1298 1A
He e 1 ~1295 SHHER ZH7) o)&e AL AQstae 4] vlae 13 sds WHoR
1T0/2-TNATA(80nm)/&}E 1~129 5 3t (30nm)/3+gEa+38}t3HEb(30nm) /Alg3(30nm) /LiF(0.5nm) /Al (60nm) 2] -
x5 ZE F7IEEAAE AxSAT. olE 47 AE 1 ~129 g gt

it
oy

of\

Lot

I

7] Alad 1 5, ATF
g
‘:1

Arbell: v AE] DS 1 ~1200] 8 AT

HAMZ 1 2 AMZ 1 ~1299] tisle], Keithley SMU 235, PR650E o] &3le] w43 = wdF g, LFyas 7+
7t 3 }0}04, T ARE 7] [ASEGE) 1ol dERidT. 7] BEES 512-526mm WA =4 gl
e BT

(A5 (FF) ]
12245 . _
s, P Iz g watn s
[cd/m?] [cd/A] [nm]
No.

HDEE 1 e 2032 20.3 516
1 1 1717 17.2 522
2 2 1717 17.2 518
3 3 2286 22.9 520
4 4 1664 16.5 520
5 5 2256 22.6 523
6 6 2195 22.0 513
7 7 1802 18.0 524
3 8 2059 20.6 520
9 9 2796 28.0 515
10 10 2525 28.3 525
11 11 2674 26.7 513
12 12 2093 20.9 523
13 13 1606 16.1 519
14 14 2734 27.3 520
15 15 2395 24.0 514
16 16 2760 27.6 514
17 17 2632 26.3 524
18 18 1850 18.5 525
19 19 2788 27.9 516
20 20 2201 22.0 514
21 21 2013 20.1 523
22 2 1668 16.7 513
23 23 1913 19.1 514
24 24 1844 18.4 523
%5 %5 2566 25.7 512
2 2 2385 28.9 523
27 27 2536 25.4 515
28 28 1752 17.5 517
29 29 2287 22.9 525
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[0557]

30 30 2574 8.7 512
31 31 2874 28.7 518
32 32 2365 23.7 523
33 33 2495 25.0 525
34 34 2271 22.7 515
35 35 2223 22.2 518
36 36 2664 26.6 522
37 37 2146 21.5 524
38 38 2743 27.4 517
39 39 2762 27.6 514
40 40 2868 28.6 517
4l 4l 2121 2Lle2 519
42 42 2598 26.0 520
43 43 2017 20.2 516
44 44 2342 23.4 520
45 45 2016 20.2 524
46 46 2012 20.1 519
47 47 2643 26.4 520
43 48 2296 23.0 520
49 49 2356 23.6 520
50 50 2724 27.2 518
51 51 2806 28.1 520
52 52 2302 23.0 522
53 53 1834 18.3 528
54 54 1883 18.8 524
5 55 2264 22.6 519
56 56 2719 27.2 526
57 57 2073 20.7 523
58 58 2682 26.8 518
59 59 1663 16.6 516
60 60 2715 27.2 519
61 61 2864 28.6 517
62 62 2808 28.1 514
63 63 2687 26.9 524
64 64 1920 19.2 523
65 65 1956 19.6 515

_53_

S=50] 10-1375359



[0558]

[0559]

[0560]

66 66 2650 26.5 518
67 67 2072 20.7 520
68 68 2083 20.6 521
69 69 2109 21.1 518
70 0 2474 24.7 512
71 71 2881 28.8 520
7 72 1777 17.8 526
73 73 1963 19.6 520
T4 74 1823 18.2 516
Kl K 2640 28.4 524
76 (G 2503 25.0 523
77 7 2281 22.9 512
8 Gl 2581 25.8 516
79 79 1766 17.7 524
80 80 2875 28.8 512
81 81 2380 23.8 512
82 82 2755 27.6 516
83 83 1959 19.6 519
84 84 1837 18.4 513
85 85 1785 17.9 516
86 86 2803 28.0 515
87 87 2406 24.1 519
88 88 1746 17.5 525
89 89 2634 25.3 516
30 90 2678 26.8 512
91 91 1782 17.8 519
% 92 2312 23.1 518
93 93 2639 26.4 524
94 94 1817 19.2 518
95 95 1811 18.1 517
96 96 1622 16.2 524
97 97 2004 20.0 512
98 98 2324 23.2 521
99 99 2332 23.3 512
100 100 2255 22.6 517
101 101 1768 17.7 524
102 102 2017 20.2 526
103 103 2349 23.5 525
104 104 1908 19.1 513
105 105 1692 16.9 526
106 1086 1844 18.4 525
107 107 2263 22.6 518
108 108 1648 16.5 524
109 103 2177 21.8 521
110 110 1969 19.7 512
111 111 1771 17.7 512
112 112 2367 23.7 516
113 113 2116 21.2 519
114 114 2171 217 525
115 115 2655 26.6 515
116 116 2580 25.8 524
117 117 1969 19.7 524
118 118 2229 22.3 521
119 119 1943 19.4 519
120 120 2135 21.4 517
121 121 1868 18.7 512
122 122 2740 27.4 520
123 123 2272 22.7 524
124 124 1754 17.5 525
125 125 1681 16.8 513
126 126 1615 16.2 521
127 127 2100 21.0 513
128 128 1971 19.7 519
129 129 2426 24.3 520

A}

7] [ABZEL () [l Bofx]= npeh o]

AN 3
=aE=1
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