SS=50dl 10-1375360

(19) tj3=+E3] A (KR) (45) &AL 20143039204
G (11) S=¥W35  10-1375360

) = =
(12) 5553 3R(Bl) (24) S2A4 201403911

(51) ZFAESEF(Int. Cl.) (73) E3AA

CO9K 11/06 (2006.01) HOIL 51/50 (2006.01) (F)A | A%}
(21) &Y% 10-2011-0090521 A7 % AUA 2T ZAupH 2 176 (AH9E)
(22) &94= 2011099079 (72) Azt

AAR YA 2011909907Y PaR-X=
(65) F/MHS 10-2013-0007390 A7) LA 4% AEA 7 30-9, 823} 218%
(43) FMNLA 20133014189 601% (Fds, FdAvS8823CHA])
(30) $-AH o5

1020110064172 20114106930 th &= (KR) e T8 1HE 200, 101% 13015 (%
(56) AH7|&=zA A FEa8oluE)

KR1020120079408 A% (R 7)==)

= AR 9t JEF T3 (74) il

HAXAE, AT, oy

AN A+d 4+ F 2 & A X} S M F
(54) Igo] ¥ {7183 SFE L olF o83 77 F2A
(57) & ¢F
B odwe §7] F4aA 9 ool ALgEE 74 E e AewA, wu AAEAE 3 d3as,
g e Aex 9 g s FEE S e U] BF A ool AMEEE §7] 2 IFE EE "G
F g Bk 2 oold AMEEE FeeEd #3 Ao, 53] Eed EE olulA f&=A 2 olE o83t
b7 FAAE AREe] ARSEZEM), FFEEN), AE5FESUM) S, A1d23 A7) A4 Alolo] zt
L F7193 go] g ogw »d = e 248 Mdsta, 58 7k 7 Ak i Be *é“«l 7hA
92 OLED AE2A9 58S FUsAZ 4 Ut



10-1375360

s=sq

o

;o._ 10
3 o
= mo
s io
() Lo
Lo S
— [ap)
—
™~ S
0 ——
e o~
DX
T R 4
boop O
~T o
2 ef 5 W]
0 ‘m ‘Iuﬂ
do ™0 wr
o oy )

T o ol T o

Reke

3

Al HlB-Z 61, AYUoITE 201F 4%
et AL R976H A 22, 126%
oluE)

3




£33 79 #He
ATE 1

2HA|

AT 2

21A]

A7 3

AA]

T8 4

21A]

AT 5

143 A2d=; 2 A7)
|

A1 =3

37

A2AF Apele] Holx

0
| ; ose
()
3 OQ N
e 8
o
: o ;
[
g ::O N 10
@.
'
11 s ::: N 12 O'O N/
i IO i L, OO
¢ %)
@ &
15 f OQ?Q 16 QQ
o P
. O 7Y
L0 Oady
17 & OO O 18 :L/ 8 n

SS=S0dl 10-1375360

@ 3 RUE EHsE 47
fr719te] &b7] #eh4 1~3, 5~18, 65, 66, 69~78, 98~113, 115~14002 FAH+= F7|L3 3}

TEL TS A% BY02 s 4] Fask



10-1375360

s=s4

LD
“ N
)

=

a%ss0s

66

70

T2

T4

16

T8

COC
# N
\I

Ysoo e

65

69

71

73

75

71




10-1375360

s=s4

5’
“ N
\\

Sesas

|
s

LI

N
)

ftﬁﬁhg

N 0

98

100

102

104

106

108

110

112

oL
Ysoa ol

>

VAN

116

118

D
i |
\\

bOOO
“"N
)

s

8% e

Zz=

é@ JO
/
9

O sg

-0

=,

I/Ns Q.
CO;

N

(S n\,su

=N

99

101

103

105

107

109

111

113

115

117




119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

3TE 6
A
AT 7
244
3TE 8
24
AT% 9

24

SS=S0dl 10-1375360



10-1375360

s=s4

AlE= e E

-
3t

10

14

16

18

ss

3}7] g4l 1~3, 5~18, 65, 66, 69~78, 98~113, 115~140°.2

AT 10

[¢)

13

15

17




10-1375360

s=s4

LD
“ N
)

=

a%ss0s

66

70

T2

T4

16

T8

COC
# N
\I

Ysoo e

65

69

71

73

75

71




10-1375360

s=s4

5’
“ N
\\

Sesas

|
s

LI

N
)

ftﬁﬁhg

N 0

98

100

102

104

106

108

110

112

oL
Ysoa ol

>

VAN

116

118

D
i |
\\

bOOO
“"N
)

s

8% e

Zz=

é@ JO
/
9

O sg

-0

=,

I/Ns Q.
CO;

N

(S n\,su

=N

99

101

103

105

107

109

111

113

115

117




S=S0dl 10-1375360

119 120
121 :OO e 122
Q)
O~
123 ‘OO WA 124
Q)
oo
125 % 126
127 :OO N% 128
S
129 :O‘ NQ/@ 130
g
151 :GG : . 132 :QQ ( o
o 7 Q7
133 :CC Nee 134 :OO N%
g g
0,0 R ot
135 O 136 )
w | TOO% |m|  X00%
Q) Q
o O
139 :OO 140 ﬁlﬁd‘@

o 4] 4]
7l & & oF

[0001] 2 e fUd SEE 2 ol o]&3% #7] FAAel #E AowAN, Hu AAEAE e HEEs,
1 e, Aer 2 g FHs 7AE F de f7] 2F 279 ol AR EE #7] BE FFE(5T] ¥
A e ol A FEA) e HYd BHE FAaA F olof] AMEEH= FEitEe] w3 Aot
/A

[0002] 1987\ KodakAFe] Tangs ol WadTd AstrEF o= 27t Algy 9 TPDEtE o3 A4 f7]& #ehs dA4d38
o A&7 St MAE Ao wPEGS B o= AFEA OLED t~Zdg ol o] FEHEER wE
Al o]Fo)H k. 1980t b Xil'ir?( OLED Z&zbe] x5 4=(110), 43545 (Hole Transfer Layer, HTL)
W= (Emission Layer, EML), S<(Mg:Ag)9] 7hetal 3ol A ZHLO}?&‘E}. o]& FiAte] A= CuPcie
A&FA5(Hole Injedtion Layer HIL)o] =4EQa, Cathode®t AAFUS A= Al:Lio] /fL= L LiF &
< A=7F ALEEA FERIF SFEAA =AY, oldl wEkA Ar1EE ARl EAE a8 FEHYe] 44
o2 o] o]FoXA H UL,

[0003] AFFxE dutd oz S (Anode), AFTAS, BAEFTES, ¥3F, AASFF53(Electron Transfer Layer,

Z(Cathode) o2 FAF o] glom F7tz #HFA

ETL), A2 $9Z=(Electro Iniection Layer, EIL), =gl &
] 3 2ad F& obd Blow deix] it

Z]Z(Hole Blocking Layer, HBL) Fo] =¢o] Ho} wk=A

_‘IO_



[0004]

[0005]

[0006]

[0007]

[0008]

[0009]

[0010]

[0011]

[0012]

[0013]

[0014]

SS=S0dl 10-1375360

13 AL A FFAAE DRAES) AFAaAE BEFASR FEEY UHA] @@ wal Fto] )
r = = EA7 Dopant-& EZ=Z o]}, Host ¥ Dopant EZAWto gz L WS 2
U 24 Quenching @402 g6 2 3&7) w9 Rolxa, 7tz BRE7]8] Self-aggregation &4 u
WA ALk Aol ol Excimer 5Ado] A UERY] wiiel] wEEE P AAMEAE Eolv] HdiAE

Hostoll Dopant& =3ste] W358 RHETE

Q3 T2E AQuRE GFoleAdy AxtolsAdol e T4 =4 CBP7F Red, Green &2 A7 de
AFLE . AT HtolE ARG EAo] AUE Balg BE AT v]Sd 2FH AlFA] EAESo] 23 Red
Host 2 f83sfthar &4 Aok, 283l Blue 2133 Host§& AFEZA CBPY #%=A4l, ArtsiAl FEEC] 5Alo] %

Faivha erelA e

ozt WA Haard 540 $4dlcl Bk WAFANE ATl AAE o FAA
]_

F a5ttt T Host AEE oA S Dopantol] AEafof & 7] wjiol| Hosto

¢

¢
e

Host A &0l T3+

oF 37 MR AHT olF%

N

Bl

W4 Spectrum®] Dopant 9] &4 Spectrum®} Z Overlap®] % oJoF o X] Transfer”} 2 dojdt}. oyx] Zd
ol %= Host®] Band Gap®] T3] Dopant®] Gap E.tl= HojoF 3lm Host9 LUMO Level©] Dopant LUMOX.t} =
ojof 3o},

kA Aol 22 FE Ve FAEE S5 f7] A $E 2z S ¢ 717 f8e
7] AA HG 22 A AR S BAR ANSE e B bgA-oln a8 Almel uig ko] A&
sS7Eg

s dstei= A
B o] o)A s 3

. =
& 7] FsES At Aol

o
rE
2
N
i)y

2
&
2
rlr
o
N
ofd
[
X

r

2 go] o]Fm st T WA VA A= Y] Al SES XEete Ferdel wa, d3as, 3
T, s, 24 okdAd 9 o] dAE f7] A @y A F O HGE S A f7] FAAE AFS)
= Aot}

=3+ 5 EAS 7FAY Dopant @ &4 Spectrum®@] Overlapo] ZHE+= gl o

° |
[e} ] =
T ol FEAE NDste] F4E B a8 ARG aEla $43 A ES ojFo W & e

7] 83k Foll A

_11_



[0015]
[0016]

[0017]

[0018]

[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

SS=S0dl 10-1375360

A71 XE N, S, Se EE Sjola
X7} S 2 Se¢l A9, A7) Bl ¥ B2E 0(zero)o]al

X7F N 79, 7] B2 O(zero)eliL, Z37] Bl (5~C409] oFH7], (3~C40°] se|Zob2”7], (5~C409] ofH<%
A7, C1-C409) I &A7],  C5~C409]  ofolm|ier],  (5~C409] Hloldolmnr], A7),  C6~C409]
ofd 7], C3-C409] AZEAH7] B C3-C409] SEHRAIZRAAVIR o] FofR ol A AE =AY Ee 1Y
sh= 7ok S (fused) AW e, S WIS 2P, FH AHRAYS Y B S5 SH2EES e
= FAst= 7ol

=

X7F Siel AS 47] Bl @ Be: A7 =
(5~C409] o} =A17], (C1~C409] &L HA|
C6~C409] oldL7], C3~C409 A &=L
T= AFEE 719 ZF(fused) AWE 17, 3 WIEFE 1z, =T Uz ALE ﬂa Te %“f% EﬂEﬂi“*
&5 ugE gAgshe 7)ol

=

Ao (C1~C409] &7], (5~C409] o7, C3~C409] FE =0} 7],
71, C5~C409] opdobr]r], C5-C409] HOWOMLﬂ Al 1
7

o

171 E1 2 B2+ Z47) 59422 D, F, C1-C409] &47], C5~C409 o}&7], C3~C409] #E|=old 7], (5~C409]
FESA17], C1~C409] LA SA7], C5~C409] oFdoln| 7], (5~C409] tioldoln|=7], AH 7], C6~C409] o}
&7], C3~C409 ANE2EA7] E (3~C409 SHZAEZLEAV|E o] Fo3] FollA AeHgA; e QIdste
19} £ (fused) AWF 1], & WFS 1y, FF SH2ALF 12 =25 53 H20EE vgs 9
A= 7)ol AaL

[

N

271 A1 IRE aig] 13} F(fused) AW 1y, % BFFH g, F AH=ANS g 2= 59
SH =S agE s 7)ol

371 A2¥ H, D, F, C1~C409 &Z7], (5~C409 o}d~7], C3~C409 sle=2etd 7], (5~C409] o} 5A17], C1~C40
SAEA7], (5~C409] ofHolm| 7], C5~C409] tletdolw|x=7], AHI7], (6~C409] oFEL¢Z7], (3~C40]
&Z47] 9 (C3~C409] dlEﬂiAlﬂiW]ﬂi o] Fo|Zl oA AEEAY; e s 719 S (fused)
, B HEE 1y, S AHEARS 18 ke 5 dEHE2REs 2g8E 45 TolAY,

Lo

gt wakE w1y, =9 FuEANE 1y w1 =9 gy 2dek

Ay

g
Qs g r29Jr %%(fused) A a1g],

E R owl i §7] FATE L o)B ol§W f7] BaAE /] B8 1 UA 100l SFse f7] P

ygo] a4

Bodge] mE f7] FaAs B 3 58, 28 9 3n, 5o s 2 #4375 ddd @4 S A
33t

obge] & WHL olF f7] W Az B fU] & SEE, EE HEY EHE e /7] A 2 Pt
S AFsta, FARUE AF Host B2 53 Ha4d 54S 7HX9 Dopante FF Spectrumi}Ql
Overlape] #E&= of¥lA EE A FEAE /iEste] dd w3 &3 Add 75 218al 573 A

g o RJ3E7] Y5t FAF ] &

o ¥ WWE FAT APHES B},

B e g MAS A o oY 7hA FEE 7K 5l wk, R (ERE, aspect) (= A

_12_



[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]
[0037]
[0038]

[0039]

[0040]

o)ES E&o AAskA Addstaar gk, a2y ols B S 54T HAl Fed s dAste= 3ol
ofim], E wol Al 9 y)E e TIEE RE WA, #5E UK dAES T Ao R ol Ho]of
Ei=

B GAIAOA ARERE Boj A SR A, REEE, aspect) (= AA)E AWstr] fls] AREH
Ao, & wyS tgsted= vt ofyrh., W] HdS wuld WA thE2A EakA &gE o, 549
RS ExFeT. B FdolA, ~EFSTh e ~olFolzltk o gole WAA Aol 7AlE 54, A
A, &, TALA, FEE BT olES 2T o] EAFS AAstEE BolA, st e 1 o] o
2 EXSoly A, WA, 5, LA, FEE EE 5L 2¥3 AEY EA £ B A4S 1Y
ASHA] e A ow olsfEofof gt

g2 AeHA g g, TlsHolAY #eHQl golE EFEA 7|4 AR EE BE §o]ES 2 EHol
25= 7]& Rokoa EAFel AAS bR o 8] QubR oz olEE A U ou= Xz Qv
At o g ARGEE Abdol oo e A S BojE2 ¥ Vs £ 4 AT 9niet dAE=
gulE THAE Ao sfAHojof atn, 1 EolA wulstA] Qe e g, oAl AU HestAl A
ARl ou 2 A H A =

2 oatm e olwlA = godHlld f%x, £3%) DHPA(dihydrophenanthridine) Al §EAS /WEste] dAxprEsE
(ETM), #3335 (EML), AFFEsHI 5, A1ds37 A7) A2dT Aol 4% §79y o] thyoz »d
T e BEE AAStE, &8 U e Ay ek 22 AT Md 2 OLED AEEAe Y&

#7) F2AE FASRE o= St BF Agd 5 9l

R AN BRFE D Paehs Soli ARAL B B5Ae oot Fusl ¥ 3go] {7
WY 2% 9 Y BAL AT Aol BF HgHE 49E weste], ofF TIHux AT ool
2oyl A 1l mEt f7] Fasbe, AT A2AT R ) AT 37 A2 Apole] Aol
= @ 39 4719 @ 471 BRARA, 7] f71%0 8 ey Bl R1UYRRRS A

7] 38kl FellA
A7l X= N, S, Se &&= Sio]lar,
X7F S 2 Se?l A%, 7] Bl ¥ B2+ 0(zero)°] i,

X7F NQU A5, 7] B2E 0(zero)olil, 7] BLE (5~C409] o}&7], (3~C409] e ot 7], (5~C409] o}d %
AZ1, 0 CI-Cd0e] 5171, C5~C409]  ofolm|ier],  (5~C409]  Topdopur],  Ael7],  (6~C409]
ol A7), (3~C409) AFRGA7] H (3~C409] FEZAZFZAAV|RZ o] Fo FellA ABEHAY; EE A4
b= 719k S (fused) A= a2], 53 @S a2, S AHRANS a1 Ee S5 suU2NdS g

£ JA k= 7lelar,

ol

X7} Sigl A9, A7) Bl ¥ B2 247 Sy o® (1-C409] ¢7A7), (5-C409] o}&7], (3~C409] sE|=o}H 7],

_18_



[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

C5~C409] oFE5A17], C1-C409] LA=%A17], (5~C409] ofHopw|=r], (5~C409] tepHopm|wr], A7,
C6~C409] ol ez 7], (3~C408 A ZE2LZ7] B (3~C409] SHEAZSELZLA7|E o] Fof3] ellA *dE—."Elﬂ‘/}'
T sk 719k S (fused) A= aig], F WEFS g, S dHEAYS oy =

% 2% PAeks 7)ol

7] Bl 2 E2 Z7F =& o g D, F, C1~C409] <+77], (5~C409] o}27], (3~C402] 38 Zo}d 7], (5~C40<]

o E A 7], C1~C409] &Z=A17], (5~C409] o}Holn|=7], (5~C409] tlo}Holn|=7], A#Ql7], 6~C409] o}
A7), 3~C409] A E2UA7] E (3~C409] SERAZF2LAV|Z o] FolZl Fo Al HE =AY, T s
719 3 (fused) AWFH 18, F3F WIS 17, FF duH2AAYF 18 B FF sU29ES udE ¥

ks 7lol AL

=

A = H, D, F, C1~C409] &77], C5~C402] o}&H 7], C3~C409] slelZo}& 7], (5~C402] o}HZA]7], C1~C40
o AAZAY], (5~C409] oFHoln| 7], (5~C409] Tleoldoln=r], AQl7], C6~C402 o}ddZ 7], (3~C409]
AE2L77] 2 (3~C409] FEHZAEZLAVZ o] Folzl oA AEEAY; T ARE= 719 F§(fused)
A 7]

WE 3, HY WS wel, ¢ AMZAYES w9 wE S AMZPFE 1S Y s,
QAF 1 r29h FF(fused) AWH 1, FF PFE wel, B ANRAYS 1) wE FF AN2YG
% ne)E g4 7ot

B owge) Wyt A7) ey ROl fUuRskERe] ABIA AL A2, BL, Bz, EI % E29 X§ 4 573
&

CFE FEAS AUsel AAREFEN, WHFEL), AFEEFUI) T, ALAFH 47] A2AF Aol o)
7% f1MoR A8 & Yt F/TYHGE o

ox
olr
fo
=
-,

=)
o
c
[e2)]
()
B

il
i
)
o
olr
)
o
4

2=
T

ol MG LHE AT Fa 9 FEFgE Lokl S8 A8 Af ¢4 2H 488 48 F U AL
o}

ot B8 Fol fIMRATES f7) BF 2tsh wAste] BT Ao, olol dste] ¥ o] A
@ 814 solME o Hnh

47 B Bl RAHREEE f7) P2 F AT A2AT Al AAE FAUE ol BAR
Ageteh. 47 e Fol RUMBAFES §7) 0 ade %, 53 ABLEF, 4FFYF == B
S

E Au ofyel BHE freME AR

471 Bl, B2 2 A29] Y EE BEE
(5~C409] o}&7], (3~C409] de|Zold7], (5-C409] o} 2 A7), C1~C409] LALA7], (5-C40¢] ofoln] 7],
(5~C409] tlo}olu=y], Ael|el7], C6~C409] obheA7], (3-C409] AlFReZ7] B (3~C409] el A S
2712 ool wolA AEEAY: EE Qs 719 F¥(fused) AWFH 17, FF RS @), 53 4
HEAYE a9 w5 AH29gE 19E G4sks 719 ge] Magsa

_14_



[0054]
[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

S=50] 10-1375360

T 471 BL, B2 B A29] 95 B EFe
C3~C40¢] e 2old 7] 2 (3~C402] S| ZA|ZF 2L A7 2 o] Foj oA Aez AL,

(3~C409] s 2ol 7] 2 (3~C409] SHZAZFZUA7|Z 35 Ao] nt&A s}r}.

7] A2, E1 B E29] %7] C1~C409] &447], ®=

27) A2, Bl, B2, E1 2 E29] (5~C409] ob&7], (3-C409] &|e|Zo}7], 5~C409] o}d& A7), C1~C409] <2
A7), C5~C402] ofHolu] 7], (5~C409] TlopHolu| 7], A7), (6~C402] ofA LA 7], (3~C409] A|ZF=L
471 4 (3~C409] EZAIE2SA7]=

747y SPdAog D, F, g2z, YEHY], YERY], (1~0409 &Z27], (2~C409] LAD7], C1-C409] LFA]7],
C1~C409] obm]i=7], (3~C409] A|F2U27], (3-C409] sle|=zAFz ] 71 06~C409] o}d7] % (5~C409] &E]
Zold7|® o] Fo3l FellA e sh o]dow AfE 7 v EE = Ao] HiEH sttt

T A7) A2, E1 9 E29] A7) C1~C40¢] &27], ®==

7] A2, Bl, B2, E1 ¥ E29] C5~C409] o}H7], (3~C409] slelZold 7], (5~C409] o}H&A]7], C1-C409] &2
7], (5~C409] ofHobm| 7], (5~C409] TlopHolm| 7], AP 7], (6~C409] oA LZ7], (3~C409] A ZF=
Z17] 2 (3~C409] &HEAZ2 A7,

=

71 Alel A o], WEE ae], SEHEANS ag B dH 2 S =9H

s

A 8k7] Foll A

C1~C409] &Z7], C5~C402] o}FEZA]7], (2~C409] &AE7], C1~C409] &=A]7], C1~C402] ofv]:=7], C3~C409]
NEFRGZA7], C3~C409] 3 EAFE2LZA7], C6~C409 o} 7], (3~C409] de|EolA 7], A elr=

7tz HYPHow D, F, &2z, YEHY], YERY], C1~C409] &47], 2~C409] &71d7], C1-C402] LFA)7],

C1~C409] o}m=7], (3~C409] A|E2L77], (3~C409] FHZAIZZLA7], (6~C409] o}H7] 2 (5~C402] 3]
bRz olsfelal FolA s dht ol gel AR SR om ARG Ei sk 1%
FANE 19, HF LS 19, T AU2A9E 19 = 5F AH2935 108 YA suz
AFE s Aol vk,

trel7h A7) A2, E1 9 E29] 7] C1-C409] 47], ®=&

A7) A2, Bl, B2, E1 % E29] (5~C409] o}& 7], (3~C409] 3s|E|Ro}& 7], (5~C409] o}H=2A17], C1~C409] &2

A7), C5~C402] ofHolm 7], (5~C409] tjotdolw|w=7], A 17, C6~C402] o}HLZ 7], (3~C409] A|E=Y
|

A7) 9 C3~C409] SEHZAEZLEA 7,

7] A1e] A ae], BEE 1y, dEEANS g £ SH 2N B9ve A d)e

D, F, #id”7], E47], vl=d”], getddr], dddr], d=zer], visdddr], dEHAIT], =
g7, ot=ddr], ek, %ﬂ%ﬁmﬂéﬂ,WWﬂ%ﬂ,ﬂ%%é%ﬂ,ﬂ%Eﬂéﬂ,Eﬂﬂéﬂél
gddr], agAdrl, A7), AZddr], FEHLHd7], Aepddr], deAdr], HESHEdadr],
A7), AN Y], FHAd Y], Z2AE7], Euzdddr], feedr], fleAdr], EReddr],
Q%Eﬂéﬂ eutEd”],  FhENEEr], gdERsteidr], oWz endr],  gHesdr], QAsEd7],
FEdr], HzemttEdr], FAEedr], dxEosdr], seEeAdr], JEA7], AHELY], onvEd
ﬂ,ﬂﬂﬂgﬂéﬂ SAFEEY], EHolEd7], EFoEdr], HEHEUY], SAHolEHY], Aﬂﬂéﬂ 7 g
gxd7], et dr], dekxdr], EetEd Y7 (thianthrenyl), Al]EF2RE 7], Alo]F2d A7 LAY

ﬂ,ﬂ%ﬂﬂéﬂ,ﬂﬂﬁﬂﬂ%ﬂ,ﬂﬂqéﬂﬂ%ﬂ,ﬂﬂﬂﬂ%ﬂ,ﬂﬂﬂﬂéﬂ,ii%ﬂ%ﬂ,1@&

C500k2)olrl ], A7) B o] 5] FEAR o]Foll FomyE Au® o] vtHs).

_15_



10-1375360

s=sq

%

™
~K ___f

W ol

[0069]

ol

=

ol A

=
=

g7 AbelE®

-
L

217)
3 she4)

ok

=4
N} oolom Ask 1ES

C1-C504 715 C1-C505A]

p
e

17]

Las

o) A

A7) AAFT A7) A2dF Afele] Hof

2 EEREES
ohuek:

g
=t
=
1o

A
)
A

L

Fu

= (1050217 = C1-C50LE A 712 =35 (5-C50
k2

= (1-02044 7] == C1-C2043FA 7|2 X3k
3|

5

=
T

}

kel
e

_16_

o

|

A= A2AFS
sHgHEe Sh7] hsha 1 WA 1409 (]

et ofel

L
>

A

o=
e
10
12
14
16
20
22

A

-
(]

ARRERE

!
7ha

7

o

=

=

%
be %71 gl

7] BaaApell AHg-H]

)

3}
o

}

&

e 2ot 7] 9
AR 717

2
S

Al

wul
=
3T
AL
“’]'_Ti

o

‘IT

s} o]abe] BTN, 0, S, P, Si ¥ Se® 9]
(e}

2k
=

3

71 %
S E0ES
el
o A
11
13
15
17
19
21

]

2l
71 M8 Ei= (1-05047 7] EE Cl-C50UFA 7|2 X8E (6-C500127]; H]X|E mi= (1-050477] EE

C1-C50L=A1 71 & X8k C2-C5038]| Bl 2o} 7]; u]X

o]Ae] A7t N, 0, S, P, Si & Seg o] Fo]

AtolE 2L 7|E HIA]

A7) o} 7|
AEA7=

A
al

i

[0070]
[0071]
[0072]
[0073]
[0074]



10-1375360

s=s4

D
h

oﬂm%

24
26
28
30
32

34

36

O
NN

sane

»

N\@
O bz
LSO
%

23
21
29
31

33

35

40
- 17 -

38

37
89

[0075]



10-1375360

s=sq

o0
4/ z, o
il o 0 & 0 . = = L
O o —z OS Py @ L O L//|1\v
L8| 500 | 8% S0 | RS | &V | 8E 8
a ate O a = 28 | 8| &°
=0 o0 =0 =0 g SO | e
=D
» 7 oL 3 o & oy s L Q2
o | o | 5| o | B9 B8 | 8% 28 B
& A ate 8] a a A el i
Ral =0 Boa -0 oGO | R, Bed

41

43

45

47

49

51

53

55

57

[0076]

_18_



10-1375360

s=s4

o

62

64

66

68

12

74

6

8

o Ciso s,f

i

61

63

65

67

69

1

T3

15

T

[0077]

_19_



10-1375360

s=sq

osas o
O

80

82

84

86

88

90

19

81

83

85

87

89

93

[0078]

_20_



10-1375360

s=s4

Z N
S

LI

e

N
b

’ L s

4

T
s o oiN

=

i

98

100

102

104

106

108

110

112

114

116

118

9
‘OG s@

Z N
-

a%son's

e ss

z

S0
J
3

Ns O.
Oo:

=

aYesas

~

N

\

Lo

Y
=N

97

99

101

103

105

107

109

111

113

115

117

[0079]

_21_



10-1375360

s==5

CAERX R
— Al O rvall z,*

%%hx, g F 3 g
o o n Ao T ere = 1% egm iy
ToE X Dy ey = Wl

T e - X as 0 N = "
T o O o AF - oo Lo Hal
do X B R 4 < ol A r

R o ) ] N- L
o P ER S
= ™M O ]
55 Lo o e
2 o ™ ~ ilo oy Moo

= T ol

T T R R o 1 X P B oy
wm o o Ao A wm |
N _50, o) N of X Wy B
< o —_— >~ ~ ) . mK
o ol M,o ﬂ_m 0 _,&o ﬂA_,m,_ Z’o n R ~
g Pt £ o s % 5 M
BT _® T -
iiyec T ¢ T TEg
. siLtE T 1 g » ¥
5= v, : 3 -~ _/ ~ Ao =
~ " O O a 0 5 WH W = Mﬂ W Mﬁ = ﬁr ol E_ =
z e = 3 & o iy o o S
S0 <P &P ol 3 q e TROT g 2 &P N R
I 2 s = | S 2 & & Q oo D - - = Ao Ao %o A -
Bl OOO OO & g = =) Lo _ 3 nal i) o o X &
o =0 -0 (2 2 o oy N o o T w ~ + )
S |00 | R Prmim v L P S R

O I S T R S L.
o R @ AR iy i
= = 3 < = o W o - &
sz s |5 o ZEtiiz e B ¥ LT
- = & = ~ = 0 o ~ X =

= ) m P ° | o N ~ © — _ zT 1o

g | B PELTy ¢ . S

3 A oﬁ K S T o
i e T M G o
& Q G Cx SR T ebe 4 i ® T Ao & M
Oﬁ“ ‘WO 74 NL\NO Iul h\MU r > D EL <° — o ZT ,ml w ﬁ N o of ﬂwo
Co | 45| 5| Gol Qo (€ g | | O A i ® ¥ ox
e asaji(ace H 8, ¥ AP P Y - oo T = s o U=
o | R 5 o (o P Nl X w
o | oo G0 oo |8 o oo~ e 4 ) 4o w <
£ | OO o B OF N G ¥ ox T A oF o
9 . = B o T w# MH 4 ol WE o yT Joo
= | = | ¢ & 5 TERT R e A

= S % = S i - o
- = 8 = m . 2 N Nk o
TARER B X bR xw B¢
IEEE 5% ww 50 E A2
3R

[0080]
[0081]
[0082]
[0083]
[0084]
[0085]
[0086]
[0087]

- 22 -



10-1375360
WA 7 AR

ot

kel
el

HE7| 2

A}
=

[0088]

Ko o Eo B RO B oW o M e TA o wm W R on T o~ T M N )
RO o 5 I . M g o WD NF - o @rﬂj% ™
™ v S moo. % oW S B od 2w Ho Ho W= do No ™
e TR i o ol o i 28 % - 0 o o T 2 - X -
o ) o O — WL 1H o < S8 X X o ) B
I oo S % = = zmpz= gl - S e _
CrL8 05 g wm WYL 255 EE g =S P& g o.M =
o o2 N 2 H o X~ o ™ N Ho . % Yy ™ T - _
= M &oﬂwﬂ“ oo o uEAmaoen oo = . o b
RPES P g T IR OESHyZ 52 g ® BBy
= < o = wm = £ mETZ G O o okﬂo» mumﬁoﬂ T
TP o ITa T TSE 0 OPIISIL o T T TR :
G v oo S W B T .2 323 2 0 T o D o
2 2 ok = - — v ] @ > & Hlo Nl W N r H
o X 0 w = N = — X = 2 = = o il N O#E 0 t‘.#
s W mm__ xzo < ZW imﬂwﬂdnmmua — %@l No wﬁ&m leo ,Ao
B T ) T = oA w wmE s o g I X =
—— A o W o M o g™ . ow e " 2 e E m - T oo P =
o N 2y 0 Eo oI oﬁ Py o0 = X ﬂl W + R DO — —_ X X = V Eo T o ,&o
T ooE AR S N 8 R mﬂeﬂ "9 BB & Troorg Eewm &
= [~ S o o 2 N -
= o B o = o = %o Mo 8 = 4 g 1 M, = = B A ot KO . g . T s o
o mmes T Ry R ToE G EEE B g, EF e wmgl ®
ECRe . " o 2585 my =T o S A T GG 2]
Thou » wol LE® B T@FIIss 0 B g T ATy
v o= N frou < %) — ol
[ e X — W e S 2 0y | = oKk N1 = =
saeEl 4 NEe NES e e ECES 2 R0 p.F nEf 0B
5 ™ & 0 N RO O = T = oy X o e - oot
T~ miY = > o ~ 1 0
d ol s o T How L ZJuiE2EE & Tw ey BEIE W
WERE o F T g =N S = e %S R T
— o] o pagiibet ~ jim < 0
E‘.%_/‘mo E_l‘lﬂrl o) 1] % lﬂ_wlm EE \m\mv/ MAJ\) el yﬂAl ﬂﬁﬂﬂm ST . <
o TH T - B o~ )
1_| o .= < - Bowos £ oo ] oqT T B GO —
mXom W B o < + - % = TAE BT % G = 4 x 0%
M A 8 PTE oy R SYSsE g Sl T4 & - i
< o T ! !
PEoBe 4T s sno®wEEics kB EwgphiEye W@
BT Box B8 9 B _EAWgd 3 XET T i
Mm HM u- e \ﬂnw j#o ,Ao = WO B or M S w T oz W o 2 = Mo ™ e MM = @w < &
R - Ho ! > ! ; =~ S ) w mo X NN = X LT
%?&m% = op B < %mx% M %WWMMM = M%Mm %mm} =T 3
_— ~ N o ~ S - ﬂ.._z = MLH
ry R g w8 My M ey £ & Z = o 2 oo R )
Le e s P d Gl - TR R TR R AR R
v ok Law TiZmmzofEMIs s O A SN TR
2 i) Mo o No Ho o % 2T 5 0= = N ol o g 5 9 Nio ol T
S gloRT o %o Mo wo Ko & X = 0 ~FH =D It = T & om0 o)
= o< o0r g ®eoo - %O Mo B o) o & = T 7 r on X
,._t ~ ,ﬂn N ) To g — = — J._l ~ /mm ~ AL O,* <t ,D| — 0 ZT X =) ZT 0 0 =
Ky e NRog ot g 9w Y ek lvdwmn B3 RS bw S 3 by
wARTSE TP g ST g g W " CEdagcH g T P P o
0 N— ) 03 ; ) O - ._ — A
#ﬂyﬂﬁﬂ% ﬂ@_o%ﬂ@% Mo & ,@%>w¢ o 8 Mo — - 2 xwoﬂi Ao
oy TR NS T - o T g ST W T P e NE R P
ool — L =2 T — W T oS e = — < — F oL =N
oo XN B = Pox K JE N S E e w o S odo NER K .o X o ™ AR
o = ~) . E o st oL R’ R ) — _= ) Ko D
SR LGRS S PEL UAT wend K
P == K Y TR S -HTH § RO o2 L T R
iﬁ ‘JM iy ‘C ~ Oﬁ OH 50 Z.L (e} l}u,A ?._ Lf % - = B~ | =n - OﬁE 6N — O# .CI W;A
B K o N Fooof A T P EEwmE TX S T oww oL el T W
TRNAWNZS W T o N AR o oM 2w ESw & o e TE S DRET X
= = = = o -~ o @ = =
<] D [N (=)} (=)} (=)} (=)} (=)} (=)} [
(=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3 (=3
= = S S S S S S S S

oF 50A WA 1000A, u}f

L

.

7

=
-

&
il

A

o

o

=

o] FA 7} 50

%
_28_

I~ 2~
T8

A, N N'-B2AE-E#dd)-NN'-g#Hd-[1,1-¥] 8 d]-4,4'-t]o}l

=
=

o) shzn}

=1
=

o

2Hll-1-9)-N,N' -t 7l d HiAd (a-NPD)
Q)

=
=

31 El

guld 7= u}t
100A =] 600A

(TPD), N,N'-T] (1}

3z
=

L

uE,
&l -

SHA

[



10-1375360

J

No

)l

P
o

70
s
o
Nlo

K

(EML) &

g2 wet ey

of W, 584 a9l

+ 9ok,

A AHEE F AAY, BA9 BHE ARsh W AgE S Ak

g

2]
el

No

[0100]

Shopalu}

SEHE PtOEP, UDCAL2]

F 9k,

=, Alg3(tris(8-
e
o]
=

IDE105

=

=

o]
g (n-Rd7hE)) & A

[}

IDE102,
200A WA 600A

1

kel

2
=
pal

L

.

(e

PVK(
S}

o

R

2B Amel 35,

e

st

o

s

hydroxy-quinolatealuminium) %+= CBP(4,4'-N,N'-tj7h}E-n]dd), =
AH(IdemitsuAb) oAl 91 7+

100A WA 1000A, w23

=

ol el
ok

L

L

1

kel
L
p

h=4

35

A7 100A 7%k

o

~E A9}
C545T =

e

1

kel
i

L

#A9]
1) sy a9l 3

e}

7t
RD61, =21 <133 =H#E Ir(PPy)3(PPy=2-phenylpyridine),

ghAtell A <
0.01 ~ 15

A

[0101]
[0102]
[0103]

el

=
-

Rt

71

[0104]

S
%]

=

1] AEAAZ

A
e}

a5 e,

100A WA 300A

L

.

HA

b & glon,

S

o

o

’

AFAA A=
50A WA 1000A, w3z

oF
2f

L

R
T

7
7

=
-

1

kel
i

g]

(e
[e)

o

=

=

o

FA7F 50A H

AHE-7F
A, BCP

oy
_

&7 BEAA

cEEEh
o

[0105]
[0106]

|

3

7A7F 1000A S =3

=
-

=

7] AFAA TS

/g-

ol A

E
=

e AA

)

o
5

1

o

131_

]_

S

] Eg(8-FA=T

o] FA7F 1000AE Z3%

=

Q)

200A WA 500A

5A WA 50A¢

L

.

H

L

fu

i<

o~
T

FA :
o, A7) ARAFASe] FA7F 100A

o

o
- 24 -

s

S

]

AR

[e]

o~
T

el A

=
=
!

o

HA

(Alg3), TAZ, Balq, PBD&#

o

ol A

Ll

A%

QH4
100A WA 1000A, w3z

1A WA 100A, Wiz

E
=

=

=

ok
=

ok
=

p

T

ol

o] A7} 100A W Wkl AL

)T

E

dlo]

(Cathode) 2% F% Azt

F aAE dojin

-
a

[0107]

[0111]



[0114]

[0115]

[0116]
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[0123]
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£=0dl 10-1375360

oin

GO"
N
L
X
= rir
=

A7) A2ATE ARE(Cathode) 2 AHED 5 k. A7 AT BHE BEORE we o
b2, AVAEA F3E 9 o5 EFES AMEE £ g FAAA dE2AE 280D, “FlLﬂ Mg)
a—er‘j]H(Al) &EnF-gE(Al-L1), ZH(Ca), "tavlE-AdF0g-In), "a2dlE-2Ng-Ag)eS & & 9\)\‘3]'.

TS AW gAaAE dY] 98k 110, 1205 ARES 538 AAsE AFSS = Q)

}b

ile

w el g g wEs f7] A7 e sge2 A7) st a2 xdE § der, Bu pAHeR
=370 e 1 WA 10w gdE 5 vk 7] sEEdd dig FAE] e FEd 7] 2 a3
of thste] A B3} Attt

olgtel A, ¥ o] nkgd] W HWeE FAHOR dASARE, £ Do) dr]e] FAdd P ANdR FAHH
T 2 oyt olste] wkgoolA FHAl SRtES HE APEY ¥ d¥NIE FUlske AoR ®7
gtk o5 B0, SE 12 SFE (1] 2 7] sgEe] S04 SFgES [1-1] §22 ®7]%t. & HAA
oA stetEel WMaE g8hae] MaaA Bt oF B, 33 12 ZAHE SPES SPgE 12 37
gt

[vhS o 1] sighE [4]9] A=

B, =
; e %0 oo o

[122]

A s [4-1]9] A=
H&Eehae] 2-nzREHAYD 100g(0.327m0l), TEEE 20.8¢(0.327mol), TALZE 45.2¢(0.327mol),
dAdeg 2 1LE Yal ARE97], 180T oA 24ARbe}t akeith, Whegd & Wheos FEES ol8d o
e, ofarefel gk 3LE e wASAIY. 3AE ot AYaRvkEatEe FeldAete] =
Ao FABE [4-1] 65g(55%) S Alx=3k3Att
A st (4-2]9] Az
WhgEEh s FRASEE [4-1] 65¢(0.179m01), FFHEHSERFE LS Wi gLk 0T, &
2397164 vidvek vl B2 eko] =(3.0M) 179nL(0.537mol) & M3 A7pA7]aL FEom Fedte]1243t F
fF WAL kgl TaEW whgNS IN d4b 8- 7\‘—1_’— oA Elo| ER FE3. /715 Ee ¥
Agazreastrz FeAgAste] dqaAe] FAAEE [4-2] 51g(75%) S A x8k3leh,

Z7HA) 3R [4-3], [4-4]19) A=

HES-Zeh e FHA 8t [4-2] 50g(0.132mol)S YEZ2vgl 700nL= wRHESle] =0t} AALE-$]7]ol A
wgtEEAE 25.8mL(0.397mol ) S Wil AF2udksity, w-SFA & Ao WS ANS HH] Yol nwk & o "o}
AH Ol ER —Zrz_ﬂ%} 715 88 * ZAgazeeagzz EeAAS Y w@tdaAe] F3A8EE [4-3]

25g(52%) } [4-4] 20g(42%)-& A=3F3Tt.
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[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0135]

[0136]

[0137]

[0138]

S=50] 10-1375360

SHE [4]9] Az

=704 3dE [4-3]  5.0g(13.91mmol), 2-B2ZRIFH2.64g(16.69mmol), ZEH(11)  olAEH|O|E
62mg(0.278mmol), ¥ EMF t-FE=AIE= 2.00g(20.87mmol), 50% ET-t-FE¥2~3  0.27mL(0.556mmol), EF<
100mL ¥HE ZEk=Fo FYsth. i B7]dA4 3AZHEE SR uRkA Y. vk TR § Uﬂ%% 200mLE
7bste AAst A7k, nAE A7 A2vfEagtEe BelAAsSte] AAuA e H543%E [1] 3.8g(63%)
S Az

[RHS o 2] sihE [68]9] A=

[e]
® G °
) O, — )
O Br SH S
F
68-1 68-2
% e 05—

684

A S3HE [68-119] Az

S Zglxagd 2-BEREH YA 100g(0.325m01), AUe E|LAFH]E 128.7g(0.813mol), Al&E7IEU0lE
211.8¢(0.65mol), Egx(HlAgdolAE)tZatE 2.98g(3.25mmol), 2-UAZFRAAFAIAL-2 4 6
-~Egol A 2dH) e 6.2g(13.0mmol)S Tt HE-FERES 200mL, FF¢1 300mL, BAG 11.70L & 73l
AI H2ly], 80TolA 24A7F EoF mukdh), Aoz WztE mAES oydt, mAE ol 319g(4.88mol),
10% G4k & FEH 2.5L 22 A B g, RS AS dEolMH ER T%%LD} s F 7%
A rlaylgeR Ax 3 oyt AdaEniEag e B A st A3 E [68-1] 50g (59%)S Al*
=

1L WkSZelaze] 204 388 [68-1]1 50.0g (0.192mol) ¥} eRAFZHE 39, 8g (0.288mol)S A4 17100 A
N, N-TI Mg Z Eolm = 500mL F2ol A 1-9(2,3-t1 22 2Hd) ol &2 36g(0.230m0l)S FYstar &
23k 100TCelA 12A13F & ko). geo g Wzhstal whg g ¥ 3} ﬁﬁ}%‘_‘iﬁ Fg& 1L o 011%
obAEHIO|E 1.5L & f7|5S HEdth. f715S TS ntavlg o s Hxste] ottt o 3o R
Z3le] U Ry} aatoz AAAstste] F7hA sHEE [68-2] 42.0g (55%) S AlZ3AT).

S sh3hE [68-3]9] A=

2

1=

o

FUA FEE [4-2]9 AxdY sL3 WHoz FIHA| s5HE [68-3] 42.0g(0.106mol), WE vlavlE H
upo] =5 ARESlo] FAl 9 o] kAl 3}3E [68-3] 35.0g(80%) S Alx3SAT.

33 [68-4]9 A%
3}

SA SFEE [4-3]19] Az} T whHow F7HA 39HE([68-3] 35g(84.84mmol), WErEEA & A3}
o FIHA| 33E [68-4] 28g(84%) & Az,
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[0139]

[0140]

[0141]

[0142]

[0143]

shE (419 Alxder s WPz FHA
2.40g(15.2mmo1), ZEEF(11) ofAH Ol E

HEZ g 0.25mL(0.506mmol), EF 100mL E AFE3ste] 3
Act.

A7) wWhSo] 13} 29] WFRlo] wheEl 1 WA 1409] 3EES

RIbA=s

SS=S0dl 10-1375360

5.0g(12.67mmol), 2-B=R3zd

]
57mg(0.253mmol), ¥E}F t-HFEA]= 1.83g(19.00mmol), 50% E]-t-
AN
A

TA 9] BAEIE [68] 3.1g(54%)S | x5}

Azl on, 7] (A1) Elol 2 A3E e

3= H NMR (300 MHz, CDCle) HS/FAR
Ho (&) M
: 8.07(d, 1H), 7.83~7.78(m, 2H), 7.68(d, 1H), 7.53~7.49(m, 2H}, -
7.31~7.29(m, 2H), 7.05~6.92(m, 2H), 6.81~6.49(m, 4H), 1.75(s, BH)
; 8.90(d, 1H), 8.52(s, 11D, 8.11~8.08(m, 2H), 7.86~7.57(m, 5H), -
7.25(d, 1H), 7.05~7.02(m, 2H), 6.75~5.53(m, 4H), 1.75(s, BH)
8.87(d, 2H), 8.09~7.85(m, 8H), 7.06~7.02(m, 2H), B.74~6.58(m,
’ 4H), 1.76(s, GH) 2
’ 8.89(d, 2H), 8.11~7.68(m, 10H), 7.06~7.01(m, 2H), B.74~6.56(m, g
4H), 1.75(s, 6H)
8.00(d, 1H), 7.88(d, 1H), 7.56~7.55(m, 2H), 7.47(s, H),7.37~7.20(m,
° oH), 7.04-7.01(m, 2H), 6.73-6.54(m, 5H), 1.74(s,12H) 1o
8.16~7.69(m, 4H), 7.58~7.54(m, 2H), 7.48(s, 1H), 7.37~7.28(m,
° 2H), 7.04~7.00(m, 2H), 6.73~6.56(m, 5H), 1.89(s, BH), 1.76(s, EH) 4
8.14~7.90(m, 4H), 7.68~7.65(m, 2H), 7.47(s, 1H), 7.36~7.28(m,
[ oH), 7.05~7.01(m, 2H), 6.77~6.57(m, 5H), 1.90(s, 6H), 1.73(s, 8H) o
8.06~7.78(m, 4H), 7.54~7.49¢m, 2H), 7.31~7.28(m, 2H), 7.05~6.95
’ (m, 2H), 6.81-6.52(m, 4H), 1.75(s, 6H) o
8.02~7.58(m, BH), 7.48(s, 1H), 7.37~7.01(m, 10H), 7.14~6.57(m,
2 BH), 1.74(s, 6H) ak
- 8.06(d, 1H), 7.87(d, 1H), 7.77~7.70(m, 3H), 7.54~7.29(m, 4H), -
7.05~7.02(m, 2H), B.78~6.55(m, 5H), 1.76(s, 18H)
" 8.05~7.63(m, 4H), 7.54~7.42(m, 6H), 7.28~7.23(m, 4H), 7.04~7.01 .
{m, 4, 6.74-6.55(m, 10H), 1.73(s, 12H)
. 8.05(d, 2H), 7.53~7.47(m, 4H), 7.05~7.02(m, 4H), 6.74~6.54(m, -
10H), 1.71(s, 18H)
8.07~8.06(d, 1H), 7.85~7.68(m, 6H), 7.55~7.30(m, 7H), 8.70~7.62
2 (m, 2H), 1.83(s, BHD A
8.07~8.03(m, 3H), 7.85~7.68(m, 3H), 7.55~7.30(m, 7H), 6.91~6.62
1 {m, 3HD), 1.83(s, 6HD) 5
15 | 8.12~8.07(m, 2H), 7.88~7.65(m, 8H), 7.05~7.0%(m, ZH), B.73~6.50 1o
(m, 4HD), 1.78(s, 6H)
- 8.94~8.92(m, 2H), 8.12~8.07(m, 3H), 7.88~7.72(m, 6H), 7.55~7.54 -
(t, 1H), 7.02~7.00(m, 2H), 6.73~6.62(m, 4H), 1.84(s, GH)
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8.07~8.06(m, H), 7.71~7.55(m, 8H), 7.05~7.01(rn, 4H), 6.73~6.55
trn, 8H), 1.78(s, 12H)

618

8.95~8.92(m, 2H), 8.12~8.07(rn, 4H), 7.68~7.81(rn, 4H), 7.55~7.54
tm, 2H), 7.02~7.01(m, 4H), 6.75~6.62(m, 8H),1.84(s, 12H)

644

8.95~8.92(m, 2H), 8.12~8.04(m, bH), 7.88~7.74(m, bH}, 7.36~7.27
tm, 2H), 7.05~7.02(m, 2H), 6.73~6.58(m, 2H), 1.78(s, 6H)

438

20

8.93~8.92(m, 2H), 8.46~8.45(d, 2H), 8.12~8.05(m, SH), 7.88~7.74
(m, 5H), 7.05~6.89(m, 4H), 6.73~6.55(rm, 2H), 1.78(s, 6H)

438

21

8.93~8.92(m, 2H), 8.43~8.40(d, 2H), 8.12~8.05(m, 3H), 7.88~7.74
{rn, 5H), 7.05~6.93(rm, 3H), 6.73~6.55(m, ZH), 1.77(s, GH)

437

22

8.93~8.92(rm, 2H), 8.46~8.45(d, 2H), 8.12~8.06(m, 3H), 7.88~7.74
{re, I, 7.05~6.93(mn, 3D, 6.73~6.56(m, 21, 1.77(s, EH)

633

23

8.95~8.92(m, 2H), 8.47(s, 2H), 6.12~6.05(m, 3H), 7.88~7.74(m,
BH), 7.05~7.02(m, 2H), 6.73~6.55(m, 2H), 1.77(s, BH)

438

24

8.93~8.92(m, 2H), 8.12~8.05(m, SH), 7.68~7.74(m, 10h), 7.51~7.41
tm, 6H), 7.05~7.02(m, 2H), 6.73~6.55(m, 2H), 1.77(s, 6H)

589

25

8.93(d, 2H), 8.29~8.25(m, 4H), 8.12(d, 2H), 8.05(s, 1H),
7.88~7.83(m, 4H), 7.74(s, 1H), 7.50~7.42(m, 6H), 7.06~7.01(m,
2H), 6.73(t, 1H), 6.55(d, 1H), 1.78(s, GH)

590

28

8.93(d, 2H), 8.11~8.04(m, 5H), 7.86~7.79(m, 5H), 7.33~7.26(m,
2H), 7.05~7.02(m, 2H), 6.73(t, 1H), B.54(d, 1H), 1.91(dd, 410,
0.90(t, BH)

464

217

8.94(d, 2H), 8.12~8.05(m, 5H), 7.85~7.78(m, bH), 7.34~7.30(m,
2H), 7.06~7.02(m, 2H), 6.72(t, 1H), 6.55(d, 1H), 1.87(t, 4H),
1.52~1.28(m, 16H), 0.68(t, 6H)

578

28

8.93(d, 2H), 8.10~8.03(m, 5H), 7.87~7.82(m, 4H), 7.67(s, 1H),
7.37~7.29(m, 8H), 7.08~7.01(m, BH), B.69(t, 1H), 6.51(d, 1H)

560

29

8.93(d, 2H), 8.11~8.06(m, 3H), 7.89~7.83(m, 4H), 7.74(s, 1H),
7.56~7.47(m, 6H), 7.16(d, 1H), 7.06~7.02(rm, 2H), 6.74(t, 1H),
6.55(d, 1H), 1.78(s, 6H)

501

30

8.94(d, 2H), 8.56(d, 1H), 8.12~8.07(m, 3H), 7.88~7.82(m, 4H),
8.06(s, 1H), 7.58~7.47(m, 6H), 7.23~7.20(m, 2H), 7.06~7.01(m,
Z2H), 6.73(t, 1H), 6.55(d, 1H), 1.78(s, GH)

551

31

8.92(d, 2H), 8.17~8.13(m, 3H), 8.06~8.02(rn, 2H), 7.87-7.82(m,
4H), 7.74(s, 1H), 7.55~7.52(m, 2ZH), 7.05~7.02(m, ZH), 6.73(t, 1H],
6.54(d, 1H), 1.78(s, 6H)

492
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8.93(d, 2H), 8.27~8.25(m, 2H), 8.12(d, 2H), 8.05(s, 1H), 7.88~7.83

32 | (m, 4H), 7.74(s, 1H), 7.57~7.43(m, 8H), 7.06~7.02(r, 2H), 6.73(t, 578
1H), 5.55(d, 1H), 1.78(s, EH)
8.92(d, 2H), 8.12(d, 3H), 8.05(s, 1H), 7.87~7.75(m, 7H), 7.50~7.41

33 | (m, 8H), 7.05~7.02(m, 2HD, B.88(t, 1H), 6.73(t, 1H), £.55~6.53(m, 627
2H), 1.78(s, BH)
8.93(d, 2H), 8.88(s, 1H), 8.16~8.12(m, 3H), 8.04(s, 1H), 7.88~7.82

34 | (m, 4H), 7.74(s, 1H), 7.57~7.46(m, 5H), 7.05~7.01(r, 2H), 6.73(t, 553
1H), 6.55(d, 1H), 1.78(s, 6H)
8.92(d, 2H), 8.56(d, 1H), 8.11~8.07(m, 3H), 7.69~7.83(m, 4H),

35 | 7.74(s, 1H), 7.58~7.46(m, 8H), 7.23~7.21(m, 2H), 7.04~7.01(m, B27
2H), 6.89(s, 1H), 6.73(t, 1H), 6.58~6.55(m, 2H), 1.78(s, 6H)
8.93(d, 2H), 8.28(d, 2H), 8.11~8.06(m, 3H), 7.66~7.83(m, 4H),

36 | 7.74(s, 1H), 7.57~7.42(m, 10H), 7.05~7.01(m, 2H), 6.89(s, 1H), B54
6.73(t, 1H), 6.58~6.55(m, 2H), 1.78(s, 6H)
8.83(d, 2D, 8.12(d, 1H), 8.02(d, 2H), 7.95(s, 1H), 7.84~7.59(m, SH),

37 | 7.47d, 1H), 7.27~7.26(m, 1H), 7.05~7.02(m, 2H), 6.73~6.72(m, 486
1H), B.55(d, 1H), 1.68(s, EH)
£.83(d, 2H), 8.18(d, 1H), 8.07~8.02(m, 3H), 8.05(s, 1H), 7.74(s, 1H),

38 | 7.47~7.41(m, 3H), 7.05~6.99(m, 3H), 6.73~6.72(m, 1H), 5.55(d, 486
1H), 1.68(s, 6H)
8.83(d, 2H), 8.39(s, 1H), 8.06~8.02(m, 3H), 7.95(s, 1H), 7.88~7.82

39 | (m, 6H), 7.74(s, 1H), 7.56~7.57(m, 1H), 7.05~7.02(m, 2H), 6.73~ 487
6.72(m, 1H), 6.55(d, 1H), 1.68(s, BH)
8.83(d, 2H), 8.35(d, 1H), 8.02(d, 2H), 7.95(s, 1H), 7.88~7.82(m, 6H),

40 | 7.74(s, 1H), 7.52~7.50(m, 2H), 7.27~7.26(m, 1H), 7.05~7.02(m, 541
2H), 6.86(d, 1H), 6.73~6.72(m, 1H), 6.56(d, 1H), 1.68(s, BH)
8.83(d, 2D, 8.35~8.531¢m, 2H), 8.10(d, 1H), 8.02(d, 2H), 7.95(s, 1H),

i 7.98~7.82(m, SH), 7.74(s, 1H), 7.58~7.44¢m, 4H), 7.05~7.02(m, .
2H), 6.89~6.86(m, 2H), 6.73~6.72(m, 1H), 6.59~6.55(m, 2H),
1.68(s, BHD)
8.83(d, 2H), 8.35~8.31(m, 2H), 8.10¢d, 1H), 8.02(d, 2H), 7.98~7.82

42 | (m, 6H), 7.74(s, 1H), 7.56~7.50(m, 5H), 7.05~7.02(m, 2H), 6.73~ B17

6.69(m, SH), 6.55(d, 1H), 1.68(s, BH)
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9.14(s, 1H), 8.83(d, ZH), 8.60(d, 1H), 8.32(d, 1H), 8.02(d, ZH),
7.95(s, 1H), 7.88~7.682(m, 4H), 7.74(s, 1H), 7.57~7.56(m, 1H],

al 7.44~7.43(m, 1H), 7.05~7.02(m, 2H), 6.89~6.86(m, ZH), 6.73~6.72 e
(rn, 1H), B.59~6.55(m, 2H), 1.68(s, BH)
9.14(s, 1H), 8.83(d, 2H), 8.60(d, 1H), 8.32(d, 1H), 8.02(d, 2H),

44 | 7.99(s, 1H), 7.88~7.83(m, 4H), 7.74(s, 1H), 7.57~7.54(m, 5H), 512
7.05~7.02(m, 2H), 6.73~6.69(m, 3H), 6.55(d, 1H), 1.68(s, BH)
8.83(d, 2H), 6.35(d, 1), 8.02(d, 2H), 7.95(s, 1H), 7.88~7.82(m, 5H),

45 | 7.74~7.73(m, 2HD, 7.52~7.50(m, 2H), 7.40(s, 1H), 7.05~7.03(m, 541
2H), 6.86(d, 1H), 6.73~6.72(m, 1H), 6.65(d, 1H), 1.68(s, 6H)
8.83(d, 2H), 8.35~8.33(m, 2H), 8.02(d, 2H), 7.95(s, 1H), 7.88~7.82

46 | (m, BH), 7.74(s, 1H), 7.52~7.50(m, 4H), 7.40(s, 1H), 7.05~7.02(m, 647
2H), 6.73~6.72(m, 1H), 6.55(d, 1H), 1.68(s, 6H)
8.83(d, 2H), 6.45¢d, 1H), 8.12~8.05(m, 4H), 7.94~7.81(m, GH)

47 | 7740, 1H), 7.68~7.46¢m, BH), 7.33~7.25(m, 4H), 7.05~7.02(m, 708
oH), 6.86(d, 1H), 6.73~6.72(m, 1H), 6.55(d, 1H), 1.68(s, 61D
8.83(d, 2H), 8.02¢d, 2, 7.95(s, 1H), 7.68~7.82(m, 4H), 7.74~7.69

7 (rn, 2H), 7.34~7.33(m, 1H), 7.11~7.02(m, 4H), 6.86~6.85(rm, 1H), -
B.73~6.72(m, 1H), B.55(d, 1H), 6.48(d, 1H), B.25(d, 1H), 1.68(s, BHD,
1.62(s, BH)
8.95(d, 2H), 8.14~7.71(m, 9H), 7.46~7.07(m, 9H), 6.89~6.61(m,

. GH), 1.81(s, 6H), 1.74(s, EH) P
8.95(d, 2H), 8.14~7.67(m, SH), 7.35~B.75(m, 17H), 6.57~6.26(m

% 3H), 1.81(s, 6H) o
8.95(d, 2H), 8.47~7.74(m, 12H), 7.57~7.04(m, 7H), 6.75 ~B.57(m,

ot 2H), 1.81(s, BH) 1
8.95(d, 2H), 8.19~7.76(m, 10H), 7.55~7.41(m, 48, 7.07 ~6.57(rn,

> BH), 1.81(s, BH) 0

o 8.95(d, 2H), 8.14~7.73(m, 10H), 7.38~6.57(m, 9H), 1.81(s, BH, -
1.74(s, BH)

% 8.95(m, 4H), 8.43~8.07(m, 10H), 7.89~7.53(m, 14H), 7.29~86.57(m, o
12H), 1.81(s, 12H)
8.95(m, 2H), 8.47~8.43(m, 3H), 8.22~7.76(m, 12H), 7.58~7.29(m,

> 5H), 7.07~6.57(m, 5H), 1.81(s, 6H) =

- 9.26(s, 1H), 8.95(m, 2H), 8.72~8.07(m, 7H), 7.89~7.59(m, 8H), -

7.29~6.57(m, 6H), 1.81(s, 6H)
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57

9.26(s, 1H), 8.95(m, 2H), 8.72~8.07(m, 11H), 7.89~7.59(m, 10H),
7.29~6.57(m, 6H), 1.81(s, 6H)

801

58

8.95(d, 1H), 8.57(s, 1H), 8.14~7.43(m, 13H), 7.26~6.57(m, 7H),
1.81(s, 6H)

512

59

8.95(d, 1H), 8.57(s, 1H), 8.16~7.61(m, 10H), 7.57~7.26(m, 8H),
7.07~6.57(m, 6H), 1.81(s, BH)

588

50

6.95(d, 1H), 8.57(s, 1H), 8.16~7.81(m, 8H), 7.57~7.26(m, 10H),
7.07~6.57(m, 6H), 1.81(s, 6H)

568

51

5.83(d, 1H), 8.45(s, 1H), 8.21(s, 1H), 8.02~7.97(m, 2H), 7.78~7.69
(mn, 8H), 7.45~7.31(m, 12H), 7.14(s, 1H), 6.95~6.92(m, ZH),
6.65~6.45(m, 4H), 1.68(s, 6H)

664

52

Ao, 2H), 8.21(s, 1H), 7.97(m, 2H), 7.69(m, 4H), 7.46~7.41(m,
10H), 7.31(m, SH), 7.14(m, 2H), 6.95~6.92(rn, 4H), B.63~6.45(m,
8H), 1.88(s, 12H)

873

53

8.73(s, 1H), 8.46(s, 1H), 8.35~8.31(m, 2H), 8.21(s, 1H), 8.10~8.08
(m, 2H), 7.97~7.868(m, SH), 7.69(m, 4H), 7.48~7.31(m, 15H), 7.14(s,
1H), 6.95~6.92tm, 2H), 8.65~6.45(m, 4H), 1.68(s, 6H)

647

54

8.73(s, 1H), 8.46(s, 1H), 8.22(s, 1H), 8.02~7.97(m, BH), 7.68~7.67
(m, 5BH), 7.53~7.31(m, 19H), 7.18~7.14(m, 2H), 6.95~6.92(m, ZH),
6.65~6.52(m, 4H), 1.68(s, 6H)

906

B85

5.40(d, 1H), 7.91~7.62(m, SH), 7.48~7.41(m, 4H), 7.16~7.10(m,
3H), 7.02(d, 1H), 6.80(t, 1H), 1.68(s, BH)

353

56

6.85(d, 1H), 6.50(s, 1H), 8.40(d, 1H), 8.02(d, 1H), 7.88~7.72(m, 4H),
7.81(m, 2H), 7.41(t, 1H), 7.16~7.02(m, SH), 8.90(t, 1H), 1.68(s, 6H)

403

B7

8.83(m, 2H), 8.40(d, 1H), 8.02(rn, 2H), 7.82~7.72(m, 6H), 7.41(,
1H), 7.16~7.02trm, 3H), 6.90(t, 1H), 1.68(s, 6H)

403

53

6.85(m, 2H), 8.68(s, 1H), 8.40(d, 1H), 8.02(m, 2H}, 7.82~7.69(m,
6H), 7.41(t, 1H}), 7.16~7.02(m, 3H), 8.90(t, 1H), 1.88(s, BH)

453

59

8.40(d, 1H), 7.82~7.77(m, 2H), 7.45~7.41(m, 3H), 7.31~7.28(m
2, 7.18~7.10¢m, 9H), 7.02(d, 1D, 6.90(t, 1H), 1.88¢s, 12H)

419

0

8.40(d, 1H), 8.08(d, 1H), 7.95~7.82(m, 3H), 7.72(d, 1H), 7.63(s, 1H),
7.45~7.537(rn, 4H), 7.16~7.10(m, 2H), 7.02(d, 1H), 6.90(t, 1H),
1.75(s, BH), 1.62ts, GH)

469

il

6.40(d, 1H), 6.18(s, 1H), 7.91~7.62(m, 3H), 7.63(s, 1H), 7.48~7.37
(m, BH), 7.16~7.10(m, 2H), 7.02td, 1H), 8.90tt, 1H), 1.68(s, 6H),
1.62(s, 6H)

469
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.40(d, 1H), 7.99~7.95(m, 2H), 7.82(d, 1H), 7.66(d, 1H), 7.44~7.41

72| (m, 3, 7.16~7.10(m, ZH), 7.02(d, 1H), 6.90(t, 1H), 6.78(d, 1H), 353
1.68(s, 61D
8.46~8.40(m, 2H), 7.95~7.87(m, JH), 7.71(m, 1H), 7.48~7.41 (m,

73 B, 7.18(m, 2D, 6.90(m, 1H), 1.74(s, BH) 1o
7.99~7.87(m, 4H), 7.86(m, 1H), 7.48~7.41(m, 5H), 7.16(m, 1H),

" 6.78(m, 1H), 1.74(s, BH) =8

- 8.40¢m, 1H), 7.82~7.77(m, 2H), 7.85(m, 2H), 7.45~7.41(m, 3H), -
7.31~7.02(m, 12H), 6.90(m, 1H), 1.62(s, 65
8.40tm, 2H), 7.82(m, 2H), 7.71(m, 2H), 7.41~7.35(m, GH),

& 7.21~7.10(m, 10H), 7.02(m, ZH), 6.90(m, 2H), 1.62(s, 12H) L
8.40¢m, 2H), 7.82(m, 2H), 7.41(m, 4H), 7.31(s, 2H), 7.16~7 10(m,

m 41), 7.02(m, 2H), 6.90(m, 2H), 1.62(s, 18H) pad
8.40tm, 1H), 7.82~7.77(m, 2H), 7.67(s, 1H), 7.63(s, 1H),7.59(s, 1H),

78 | 7.45~7.37(m, 3H), 7.28(m, 1H), 7.18~7.10(m, 3H), 7.02(m, 1H), | 535
8.90(m, 1H), 1.62(s, 181D
8.83(m, 2H), 8.69(s, 1H), 8.02~7.96(m, 4H), 7.82~7.68(m, SH),

B 7.50(m, 1H), 7.25(d, 1H), 7.10(t, 1H), 7.02(m, 1ED), 1..68(s, 8D o0
9.14(rn, 1H), 8.60(m, 1ED), 8.32(m, 1H), 7.71(d, 21D, 7.60(m, 1H),

80 | 7.47(m, 2H), 7.36~7.35(m, 3H), 7.11(t, 1), 7.00(m, 1H), 6.34(d, 481
2H), 6.06(d, 2H), 5.56(m, ZH), 2.76(m, 2H), 1.59(s, BH)
9.05(m, 1H), 8.83(m, 2H), 8.08~8.02(m, SH), 7.94(m, 1H),7.78~7.71

81 | (mn, BHD, 7.35(m, 1M, 7.11(t, 1HD, 7.00(m, 1H), 6.34(d, 2H), B.06(d, 554
1), 5.56(m, 2H), 2.76(m, 2H), 1.59(s, BH)
9.20(m, 1H), 8.80(m, 1ED), 8.43(m, 1), 7.86(m, 1M, 7.71(d, 2H),

82 | 7.80~7.53(m, 2D, 7.14~7.04(m, 3K, 6.90(m, 1H}, £.34(d, 21D, 482
6.06(d, 2H), 6.56(m, 2H), 2.76(mn, 2H), 1.68(s, 6H)

= 8.83(m, 2H), 8.69(s, 1H), B.13(s, 1H), 8.02(m, ZH), 7.76~7.69 (m, -
9H), 7.41~7.51(m, 7H), 7.07(t, 1H), 6.96(m, 1H), 1.68(s, BH)
9.20¢m, 1H), 8.83~8.80(m, 3H), 8.68(s, 1H), 8.43(m, 1H),8.02 (m

84 | 2ID, 7.82~7.69(m, BH), 7.80~7.53(m, 2H), 7.10~7.02(m, S3E), | 530
6.90(m, 1H), 1.68(s, BH)
8.73(d, 2H), B.59(s, LI, 8.30(d, LI, 8.16~6.11(m, 2HD), 8.10(d, 2H),

85 | 7.78~7.69¢m, SH), 7.50~7.41(m, 3H), 7.31(d, 1H), 7.16(d, 1D, 529

7.07(t, 1H), 6.96~6.90(m, ZH), 1.67(s, 6H)
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8.95(s, 1H), 8.73(d, 4H), 8.69(s, 1H), 8.08~7.94(m, BH),7.78~7.69

86 602
(m, 9H), 7.31(d, 1H), 7.07(t, 1H), 6.95(d, 1H), 1.67(s, 6H)
8.73(d, 2H), 8.59(s, 1H), 8.35~8.31(d, 2H), 8.10¢d, 1H), 8.02(d, 2H),

87 | 7.88(d, 1H), 7.78~7.69(m, 5H), 7.48~7.40(m, 3H), 7.31(d, 1H), 558
7.07(t, 1H), 6.96(d, 1H), 1.67(s, BH)
9.04(s, 1H), 8.73(d, 2H), 8.59(s, 1H), 8.50(d, 1H), 8.32~8.31(m, 3H),

88 | 8.10~8.02(m, 4H), 7.78~7.69(m, BH), 7.48~7.47(m, 3H), 7.31(d, 635
1H), 7.07(t, 1H), 6.96(d, 1H), 1.67(s, BH)

- 8.93(d, 2H), 8.69(s, 1H), 8.31(d, 2H), 8.13~8.02(m, 4H), 7.78~7.69 -
(rn, 10H), 7.48~7.31(m, 9H), 7.07¢t, 1H), 6.96(d, 1H), 1.67(s, 6H)
8.73(d, 2H), 8.69(s, 1H), 8.46(d, 1H), 8.14(d, 1H), 8.02(d, 7H),

90 | 7.78~7.69(m, BH), 7.60(s, 1H), 7.49~7.31(m, 9H), 7.12~7.07(m, 644
3H), 6.96(d, 1H), 1.67(s, BH
8.73(d, 2H), 8.69(s, 1H), 8.16~8.14(m, 3H), £.02(d, 2H), 7.78~7.69

91 | (m, 5H), 7.80(s, 1H), 7.48~7.31(m, 11H), 7.07(t, 1H), 6.95(d, 1H), 671
1.67(s, 6HD
8.73(d, 2H), 8.69(s, 1H), 8.38(d, 1H), 8.02(d, 2H), 7.76~7.69(m, 9HD),

92 | 7.47~7.31(m, TH), 7.11~7.07(m, 2H), 6.96(d, 1H), 6.76(t, 1H), 644
1.67(s, BHD
8.73(d, 2H), 8.80(s, 1H), 6.31(d, 2H), 8.18~8.10(m, 5H), 8.02(d, 2H),

93 | 7.78~7.69(m, BH), 7.48~7.31(m, 9H), 7.07(t 1H), B.96(d, 1H), | 790
1.67(s, BH)
8.73(d, 2H), 8.69(s, 1H), 8.34(d, 1H), 8.02(d, 2H), 7.76~7.69(m, 7H),

94 | 7.41~7.31(m, SH), 7.15~7.07(m, 2H), 6.98(d, 1H), 5.82(t, 1H), 644
1.67(s, BHD
8.73(d, 2H), 8.69(s, 1H), 8.38(d, 1H), 8.02(d, 2H), 7.76~7.69(m, 7H),

95 | 7.47~7.31(m, 4H), 7.11~7.07(m, 2D, 6.96(d, 1H), 6.76(t, 1H), 582
2.15(s, 3H), 1.67(s, BH)
8.73(d, 2H), 8.69(s, 1H), 8.58(s, 1H), 8.40(d, 2H), 8.31(d, 2H),

o 8.13~8.10(m, 4H), 8.02(d, 2H), 7.78~7.69(rn, 5H), 7.48~7.31(m, -
BHD, 7.16(d, 2H), 7.07(t, 1H), 6.96~8.90(m 3H), 1.67(s, 6H)
9.20(m, 2H), 9.06(s, 2H), 8.83(m, 2H), 8.69(s, 1H), 8.43(m

o 2H), 8.31(m, 2H), 8.10~8.02(m, 4H), 7.78~7.68(m, 6H), 7.60(m, 2H), -~

7.48(m, 2H), 7.31(m, 1H), 7.07—6.95(m, 4H), 1.68(s, 6H)
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8.40tm, 1H), 8.02(m, 1H), 7.91~7.87(m, 2H), 7.78(m, 1H),

88 | 7.63(m, 1H), 7.48~7.36(m, 4H), 7.22~7.16(m, 2H), 6.90¢m, 1H), 400
1.68(s, BH)
8.80(m, 1H), 8.70(s, 1H), 8.40¢m, 1H}, 8.02~8.00(m, 2H),

99 | 7.90(s, 1H), 7.80~7.70(m, 2H), 7.80(s, 2H), 7.41~7.36(m, 2H), | 450
7.22~7.16(m, 2H), 6.90(m, 1H), 1.88(s, 8H)
8.40(m, 1H), 8.02(m, 1H), 7.71(m, ZH), 7.41~7.36(m, 2H),

100 | 7.22~7.16(m, 2H), 6.90(rn, 1H), 6.34(m, 2H), 6.06(m, 2H), 5.56(m, | 452
2H), 2.78(m, 2H), 1.59(s, BH)
8.83~8.80(m, 2H), 8.70(s, 1H), 8.40(m, 1H), 8.02~8.00(m, 3H,

101 | 7.90(s, 1H), 7.80~7.72(m, 4H), 7.41~7.36(m, 2H), 7.22~7.16(m, | 500
2H), 6.90(m,1H), 1.68(s, 6H)
8.40(m, 1H), 8.02(m, 1H), 7.77(m, 1H), 7.41~7.36(m, 3H),

10 7.24~7.16(m, 4H), 7.07(m, 1H), 6.97~6.90(m, ZH), 1.62(s, 12H) 450
8.40(m, 1H), 8.15~7.88(m, 4H), 7.72(d, 1H), 7.82(s, 1H),7.44~7.35

1o {rn, 41, 7.22~7.16(rn, 3H), 6.90(m, 1H), 1.75(s, BH), 1.62(s, BH) ot
8.40(m, 1H), 8.18(m, 1H), 8.02(mn, 1H), 7.91~7.87(m, 2H), 7.82(s,

104 | 1H), 7.48~7.36(m, BH), 7.22~7.16(m, 3H), 6.90(m, 1H), 1.68(s, 6H}, 516
1.62(s, 6H)
8.40(m, 1H), 8.02~7.92(m, 4H), 7.44~7.38(m, 4H), 7.22~7.16(m,

1o 2H), 6.98~6.90(m, 2D, 1.68(s, 8H) 490
8.43~8.40(m, 2H), 7.96~7.85(m, 4H), 7.44~7.40(m, 5H),

3 7.30(m, 2H), 7.16(m, 1H), 6.90(m, 1H}, 2.91(m, 2H), 1.74(s, 6H) b
.99~7.87(m, 5H), 7.78(s, 1H), 7.63(s, 1H), 7.48~7.41(m, 4H), 6.98

o (d, 1H), 1.74(s, BH) o
8.40(m, 1H), 8.02(m, 1H), 7.77(m, 1H), 7.65(m, 2H), 7.41~7.36(m,

= 3H), 7.25~7.00(m, 13H), 1.62(s, &H) #E

6 8.40(d, 2H), 7.70(d, 4H), 7.80(s, 2H), 7.44~7.28(m, 6H), 7.32(s, 2H), -
7.21~7.10(m, 8H), 6.94(t, 2H), 1.57(s, 12H)
8.400d, 2HD, 7.72(d, 2HD), 7.61(s, 2H), 7.44~7.39(m, 6H), 7.21(t, 2H),

S 7.08(d, 2H), B.94(t, 2H), 1.57(s, 18H) L
8.40(d, 1H), 7.79(s, 1H), 7.74~7.87(m, 3H), 7.59(s, 1H),7.45~7.38

111 | (m, 45D, 7.28(t, 1H), 7.21~7.18(m, 2H), 7.10((d, 1H), 6.94(t, 1H), 582
1.57~1.57(s, 18H)

" 8.71(s, 1H), 8.60(d, 2HD), 7.87(d, 1H), 7.79(s, 1H), 7.56~7.34(m, SH), -

7.19td, 1H), 1.63(s, BH), 0.56(s, BH)

_34_

S=50] 10-1375360



[0151]

8.83(d, 2H), 6.40(d, 1H), 8.14~8.09(rn, 2H), 8.02(d, 2H), 7.76~7.72

113 | (m, 4D, 7.44~7.41(m, 2H), 7.22¢d, 11D, 6.94(t, 1H), 1.70(s, 8H), 431
0.56(s, BH)
8.83~8.80(m, 3H), £.40(d, 1H), 8.22(s, 1H), 8.14~8.09(m, 2H),

114 | 8.02(d, 2H), 7.78~7.72(m, 4H), 7.44~7.22(m, 13H), 6.94(t, 1H), 603
1.63(s, 6H)
8.40(d, 1H), 8.17~8.09(m, 3H), 7.93(s, 1H), 7.83(d, 1H), 7.71(s, 1H),

w2 7.47~7.22(m, TH), 6.94(t, 1H), 1.70(s, 6H), 1.57(s, 6H), 0.56(s, BH) =
8.40(d, 1H), 8.14~8.09¢m, 2H), 8.02(s, 1H), 7.93(s, 1H), 7.73~7.71

116 | s, 2H), 7.54~7.41(m, 8H), 7.22(d, 1H), 6.94(t, 1H), 1.63(s, 6H), 495
1.67(s, BH), 0.56(s, BE)
8.40(d, 2H), 8.14~8.08¢m, 4H), 7.71(s, 2HD), 7.65(s, 2H), 7.44~7.41

H {m, 4H), 7.22(d, 2H), 6.94(, 2H), 1.57(s, 18H), 0.56(s, 12H) e
8.40(d, 1H), 8.14~8.08¢m, 2H), 7.93(s, 1H), 7.74~7.71(m, 2H),

118 | 7.67s, 1H), 7.59(s, 1H), 7.45~7.41(m, 3H), 7.28~7.18(m, 3H), 561
B.04(t, 1H), 1.57(s, 18H), 0.56(s, BH)
8.40(d, 1H), 8.14~8.09(m, 2H), 7.74(d, 2H), 7.62~7.59(m, 2H),

119 | 7.45~7.41(mn, 5H), 7.28~7.06(m, 8H), 6.94(t, 1H), 1.57(s, 6H), 567
0.56(s, BH)
8.40(d, 2H), 6.14~8.08(m, 4H), 7.68~7.85(m, 4H), 7.55(s, 2H),

120 | 7.44~7.35(m, 6HD, 7.22~7.12(m, 6HD, 6.94(t, 2H), 1.57(s, 12H), 819

0.66ts, 12H)
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8.85(m, 2H), 8.02(m, 2H}, 7.78~7.72(m, 4H), 7.59(d, 1H), 7.10(m,

121 | 2H), 6.92~6.84(m, 3H), 6.71~6.63(m, 2H), 6.53(m, 2H), 6.45(d, 1H), 435
1.75(s, BH)
8.83(m, 21, 8.02~7.97(m, 3H), 7.78~7.72(m, 4H), 7.59(d, 1H),

e 7.45(t, 1H), 6.95~6.92(m, 3H), 6.63~6.45(m, 4H), 1.75(s, BH) 0
8.83(m, 21, 8.02~7.94(m, 45, 7.78~7.72(m, 4H), 7.59(d, 1H),

123 | 7.26(t, 1H), 7.17(d, 1H), 6.95~6.84(m, 3H), 6.63(t, 1H), 6.45(d, 1H), 438
1.75(s, BH)
8.83~6.80(m, 3H), 8.40(s, 2H), 8.02(m, 2H), 7.78~7.72(m, 4H),

e 7.50(d, 1H), 6.95~6.84(m, 31, 6.63(t, 1H), 6.45(d, 1H), 1.75(s, GH) i

. 8.83(m, 2H), 8.35(m, 2H), 8.02(m, 2H), 7.78~7.72(m, 4H), 7.59(d, 1
1H), 6.95~6.33(m, 4H), 5.63(t, 1H), 6.45(d, 1H), 1.75(s, 8H)
9.32(d, 1H), 8.95(d, 2H), 8.54~8.14(m, 4H), 7.89~7.73(m, 6H),

128 7.20~6.46(m, 6H), 1.95(s, BID o

- 9.77(s, 1H), 8.95~8.78(m, 4H), 8.14~7.43(m, 9H), 7.07~6.56(m, -
TH), 1.95(s, 6H)
9.77(s, 1H), 8.95~8.78(m, 4H), 8.14~7.62(m, 10H), 7.16~8.57(m,

= BH), 1.95(s, BH) a
9.26(d, 1H), £.95~8.44(m, 4D, 8.14~7.56(m, 10H), 7.07~6.57(m

- 7H), 1.95(s, 6H) *

130 | 8.95(d, 2H), 8.14~7.43(m, 18H), 7.07~6.57(m, 5H), 1.95(s, 6H) 589
8.83(m, 2H), 8.40(m, 2H), 8.02~7.98(m, 3H), 7.78~7.72(m

131 | 4H), 7.5%m, 1H), 7.41m, 2H), 7.32(m, 2H), 7.16(m, 2H), | 589
6.95~6.64(m, 5H), 6.63(m, 1H), 6.45(m, 1H), 1.75(s, BH)
9.14(m, 2H), 8.83(m, 2H), 8.60(m, 2H), 8.32(m, 2H), 8.02(m

132 | 2H), 7.78~7.72(m, 4H), 7.59(d, 1H), 7.47(t, 2H), 6.96~6.84(m, 4H), | 589
6.75(m, 2H), B.63(m,1H), 6.45(m, 1H), 1.75(s, 6H)
8.83(m, 21, 8.12(m, 1H), 8.02(m, 2H), 7.84~7.59(m, 6H),

133 | 7.47(d, 1H), 7.27(m, 1H), 6.95~6.84(m, 3H), 6.63(m, 1H), 6.45(m, 488
1H), 1.75(s, 6H)
8.83(m, 2H), 8.18(d, 1H), 8.07~8.02(m, 3H), 7.78~7.72(m,

134 | 4H), 7.59(d, 1H}, 7.47(m, 1H), 7.37~7.31(m, 2H), 6.95~6.84(m, 4H), | 486
6.63(m, 1H), B.45(m,1H), 1.76(s, 6H)
8.83(m, 2H), 8.35(m, 1H), 6.02(m, 2H), 7.88(m, 1H), 7.78~7.71

135 | (m, BH), 7.69(d, 1H), 7.42~7.40(m, 2H), 7.17(t, 1H), 6.95~6.84(m, | 541
3H), 6.76(m, 1H), 5.63(m, 1H), 6.46(m, 1H), 1.75(s, 6H)
8.83(d, ZH), 8.35~8.531(m, 2H), 8.10(d, 1H), 8.02(d, 2H), 7.88(d, 1H),

138 | 7.78~7.72(m, 4H), 7.59(d, 1H), 7.48~7.34(m, 4H), 6.95~6.79(m, B17
4H), 6.78(t, 1H), 6.63~6.45(m, 3H), 1.7(s, 6H)
8.83(d, 2H), 8.35~8.31(m, 21, £.10(d, 1H), 8.02(d, 2H), 7.88(d, 1H),

137 | 7.78~7.72(m, 4H), 7.59(d, 1H}, 7.48~7.40(m, 5H), 6.95~6.92(m, B17
OH), 6.84(d, 1H), 6.63~6.59¢m, 3H), 6.45(d, 1H), 1.75¢s, 6H)
8.83(d, 2, 8.35(d, 1H), 8.02(d, 2H), 7.86(d, 1H), 7.76~7.72(m, 4H),

138 | 7.63~7.59(m, 2H), 7.42~7.40(m 2H), 7.30(s, 1H), 6.95~6.92(m, 2H), 541
6.84(d, 1H), 6.76(d, 1H), 6.63(t, 1H), 6.45(d, 1H), 1.75(s, 6H)
8.83(d, 2D, 8.35(d, 2H), 8.02(d, 2H), 7.868(d, 2H), 7.76~7.72(m, 4H),

139 | 7.59(d, 1H), 7.42~7.40(m, 4H), 7.30(s, 1H), 6.95~6.92(m, 2H), 647
6.84(d, 1M, 6.63(t, 1H), 6.45(d, 1H), 1.75(s, 6H)
8.83(d, 2H), 8.08~8.02(m, 31, 7.91(d, 1H), 7.76~7.72(m, 4H),

140 | 7.59(d, 1H), 7.43(d, 2H), 7.34~7.29(m, 2H), 6.95~6.92(m, ZH), 563

B.84(d, 1H), 6.79(s, 1H), 6.63(t, 1H), 6.49~6.45(m, ZH), 1.75(s, 6H)
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[0168] [Al2=-(BF) %]
FAE CHE
HE No e ae e =8 aE
. i lcd/n?] [cd/4] [nm]
H D 8E ] a c 2321 23.2 516
HHEE 2 b c 2613 26.1 520
1 1 e 2399 25.99 517
2 2 & 2934 29.34 516
3 5 & 2953 29.53 517
4 4 & 2652 26.52 523
g 5 & 2473 2473 523
6 6 & 2322 23.22 517
7 1 G 2351 23.51 518
3 ] & 2332 23.32 524
9 9 & 5028 50.28 519
10 10 - 2381 23.91 518
11 11 & 2855 25.55 518
12 12 & 2592 25.92 £24
13 15 - 2325 23.25 517
14 14 & 25880 28.3 £20
15 15 & 2154 21.54 518
16 16 c 2413 24.13 522
17 17 & 2694 26.94 521
18 18 & 2150 21.5 523

[0169]
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19 19 2913 29.13 521
20 20 2730 27.3 520
21 21 2248 22.48 518
22 22 2489 24.89 518
23 23 2971 29.71 524
24 24 2274 22.74 521
25 25 2943 29.43 518
26 26 2749 27.49 519
27 27 2799 27.99 518
28 28 2411 24.11 522
29 29 2328 23.28 518
30 30 2560 25.8 520
31 31 2279 22.19 518
32 32 2609 26.09 517
33 33 2463 24.83 522
34 34 2174 2l. 74 521
35 35 2506 25.06 518
36 36 2440 24.4 524
37 37 2539 25.39 519
38 36 2892 28.92 523
39 39 2950 29.5 524
40 40 2737 27347 524
41 41 2392 23.92 523
42 42 2900 29 518
43 43 2299 22.99 518
44 44 2569 25.69 523
45 45 2822 28.22 520
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46 46 3046 30.46 517
47 47 2290 22.9 517
48 43 2735 27.35 524
49 49 2358 23.59 523
50 50 2631 26.31 524
51 51 611 26.11 519
52 52 2844 26.44 522
53 53 3138 31.38 522
54 54 2467 24.67 517
55 55 3118 31.18 523
56 56 2538 25.36 519
57 57 2207 22.07 519
58 58 2758 27.59 522
59 59 2544 25.44 520
80 80 2659 26.59 524
61 B1 2362 23.82 521
B2 B2 3003 30.03 519
63 53 2571 25.77 518
64 54 2838 28.38 523
65 B85 2813 28.13 520
66 56 2452 24.52 518
67 B7 2945 29.45 517
65 sts} 2113 21.13 521
69 59 2331 23.31 517
70 70 2348 23.48 524
71 71 2419 24.19 517
2 2 2378 23.78 519
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[0172]

73 73 2296 22.96 521
74 74 2780 27.8 520
75 75 3041 30.41 518
6 ] 2332 23.32 523
77 77 2712 27.12 518
78 78 2841 28.41 518
79 749 2107 21.07 520
80 80 2700 21 516
81 81 3109 31.09 520
B2 82 2357 23.57 520
83 83 2424 24.24 516
84 84 2146 21.46 516
85 85 2722 27.22 516
86 86 2315 23.15 524
87 87 2331 23.31 517
88 88 2638 26.38 516
89 89 3178 31.76 524
30 30 2936 29.36 517
91 91 3085 30.85 520
92 9z 2948 29.48 523
93 93 2443 24.43 521
34 94 2364 23.64 517
35 95 2248 22.48 518
36 96 2411 24.11 521
g7 i 2808 28.08 523
38 98 3027 30.27 518
39 99 2699 26.99 524
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[0173]

100 100 2837 28.37 523
101 101 3156 31.56 521
102 102 3059 30.59 524
103 103 2159 21.58 517
104 104 3006 30.08 522
105 105 2668 26.68 519
106 106 2741 27.41 521
107 107 2220 22.2 524
108 108 2282 22.82 516
109 109 2941 29.41 516
110 110 3123 31.23 523
111 111 2558 25.58 524
112 112 3160 31.6 522
113 113 2931 29.31 523
114 114 3144 31.44 520
115 115 2154 21.54 517
116 116 3097 30.97 516
117 117 2920 29.2 519
118 118 3082 30.82 519
119 119 2392 23.92 524
120 120 2154 21.54 518
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121 121 c 3156 31.56 521
122 122 c 3059 30.59 524
122 123 o 4153 41.53 517
124 124 c 3608 36.08 52
125 125 c 3683 36.68 513
128 126 c prie el 27.41 5l
127 127 c 2220 oe.a 524
128 128 c 4282 42.62 516
1% 129 c 2941 249.41 516
130 130 c 3123 ol HaE
131 131 c 4558 45.58 524
132 132 c 3180 al.g ik
133 133 c gaal 249.31 B
134 134 c 3144 al.A4d 520
135 135 c 2lad Sland 517
138 136 c 3097 30.97 518
137 137 c 2920 sl 515
138 138 - 3082 30.82 519
139 139 c 2392 23.92 524
140 140 c 4154 41.54 518
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