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SIE (29 A=

332 (-1 17g(67.37mmol)S OFHEXAF 100mLe] o)1 EFZFQ oM EA 10nLE BTk, Ao 247+
Rk & SHSFE YAT NaOH F8No = FASAZ F FAR FE39 Y. sibnladlgoz AFRAH Y.
7ot =Hetn A9 Eeste] S -2 11g(46.75mmol, 69.39%)S At

3l3tE (-39 A%

313HE B-33A4 T YA sle] 3EE (-3 10g(32.11mmol, 68.69%)S AUTt.

313tE (49 Ax

315HE C-1 $AY Fd&HA st 3EE -4 12g(29.88mmol, 93.07%)S AUTH.

315HE -2 S FA&A skl 3FE (-5 6g(15.68mmol, 52.50%)S AUTH.
315teE B dA Y HUsHA st 3eHE € 5g(8.14mmol, 51.95%)% AUTt.

[Az=e] 4] 33E DY A=

Q.
aRate
D-2

/\
HN - >/N

(HO);B oj !
D-1

3IHE D-1S o] &3ty 3E A-17) TUs W oz 35HE D-2 11g(38.02mmol, 89.22%)& #|Z3FAAtt.

SItE A-23F e o g $9HE D-3 8g(31.09mmol, 81.78%) < A|ZsF3ATE.
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[0094] 3}3-E By} TUd wE o 3eHE D 6g(12.30mmol, 38.70%) A|Zsk3ict.

[0095] [z 5] &= E 2 F9 A=

O

(HO,ZB ° H oy O \N o

[0096]

[0097] sHHE E-29] Az

[0098] e B-1& ol8ste] Shghe A-19 A Yo R Shehe E-2 15g(51.85mmol, 86.51%)= A|Z£3tATt.
[0099] ShtE E-39 A%

[0100] S A-27 FUE WP o R SYE E-3 6g(23.31lmmol, 44.97%)& AZ3ATH
[0101] 5ot po] A%

[0102] 31 By U WP o R F9E E 5g(10.25mmol, 43.99%)& AZsAT.
[0103] SHHE F-19] Az

[0104] 313E A2 5UT WRlow 39E F-1 3g(11.65mmol, 22.48%)& |z} ).
[0105] 55tE po] A%

[0106] g B U WHoR SHEHE F 3g(6.15mmol, 52.81%)S A%t

_16_



[0107]

[0108]
[0109]

[0110]

[0111]
[0112]
[0113]
[0114]
[0115]
[0116]
[0117]
[0118]
[0119]
[0120]
[0121]
[0122]
[0123]
[0124]

[0125]

[(Alz4 6] 3I3E G

SIEE G-1¢] A=

7HatZE 20g(119.6mmol)
k-6 2.5g(9.56mmol ),

ol ? = o].oﬂ\q_

H
3138 G-1 22g(90.42mmol ,

[t

513t & G-29 AXx

SHE A-47 B

313HE -39 A%

2 o) A=

, ofolew=wlAl 20mL(179.41mmol)

za/\a u 5

5 93 FAR FFE3I8iTh. smlavEo s AxRA7| At F
75.60%) S A3lct.

WHow shitE

Wo s 443t

E G 7g(12.39mmol

= H 1.7g(3.01mmol ,

2-gE 2244l 600nLE ¥ 190C= 12A17F wyksod o),

G-2 25g(77.59mmo] ,

= G-3 11g(38.31lmmol,

= G4 12g(32.84mmol ,

B WA e

off
2
T

_17_
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2] 11.4g(179.41mmol), KsCO; 49g(358.8mmol), 18-

geow YaA|m 7

Fotgieh. Ay 2ol

85.81%)S A x3&F3AT}.

49.37%)& Az
85.72%) & Azt
G-5 6g(17.99mmol, 54.80%)< Al %sl%it}.
Az T}
H-1 2g(5.99mmol ,

18.26%)S A Z3FA Tt

A z3} AT},

f3to] f7] B33 FE(TA, B 2 T0)S AxsPem, % 1 2 F 20 A
HNR 2 MS/FABE LFERSIT),
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3 1]
siete Ary Ar 'H NMR(CDCls, 200 MHz) foun(’;"sé Zﬁlate 3
& = 7.05(2H, m), 7.29(1H, m), 7.45~7.67(15H,
Hy H1  |m), 7.94~7.96(4H, m), 8.12~8.16(2H, m),|611.73| 611.24
8.3(4H, m), 8.54(1H, m)
5§ = 7.29(1H, m), 7.41~7.51(10H, m),
oy H4  |7.58~7.67(5H, m), 7.79(4H, m), 7.94~7.96(4H,|612.72| 612.23
m), 8.12~8.16(2H, m), 8.54(1H, m), 8.63(1H, s)
5 = 7.29(1H, m), 7.41~7.51(10H, m),
Hy H12 [7.58~7.67(5H, m),  7.94~7.96(4H,  m),|613.71| 613.23
8.12~8.16(2H, m), 8.28(4H, m), 8.54(1H, m)
5 = 7.29(1H, m). 7.45~7.5(4H, m).
g 7.58~7.67(5H, m), 7.8(1H, m), 7.94~7.96(4H,
Hel H19 1), 8.05~8.16(5H, m), 8.54(1H, m), 9.74(1H,>10-59| ©10.18
m)
s = 7.29(1H, m), 7.45~7.67(11H, m),
Hy H32  |7.94~8.01(5H, m), 8.12~8.18(3H, m), 8.54(1H.|515.63| 515.15
m)
8§ = 7.25~7.33(4H, m), 7.45~7.5(5H, m),
Hy H42  |7.58~7.67(10H, m),  7.94~7.96(5H,  m).|623.74| 623.24
TA-1 8.12~8.16(3H, m), 8.54~8.55(2H, m)
& =  7.29~7.32(2H, m), 7.45~7.5(4H, m),
. 7.58~7.72(7H, m), 7.86(1H, m), 7.94~7.96(4H,
e HES  |m). 8.12~8.16(2H, m). 8.54(1H, m), 8.76(1H, 2062 59620
m), 8.93(1H, m), 9.75(1H, m)
8 = 7.29(1H, m), 7.45~7.54(17H, m), 7.79(2H,
Hy H78 |m), 7.94~7.96(4H, m), 8.12~8.2(4H,  m).|687.83| 687.27
8.3(4H, m), 8.54(1H, m)
§ = 1.73(2H, m), 1.88(2H, m), 2.72(1H, m),
3.64(1H, m), 7.29(1H, m), 7.41~7.51(10H, m),
Hy H82  |7.58~7.71(6H., m), 7.94~7.96(2H, m), 8.05(1H.|695.85| 695.30
m), 8.12~8.16(2H, m), 8.28(4H, m), 8.54(1H,
m)
§ = 1.36(3H, m), 1.43(4H, m), 1.65(4H, m),
1.8(2H, m), 2.09(1H, s), 7.29(1H, m),
HY H90 7.41~7.51(10H, m), 7.58~7.71(6H, m), 747.93| 747.34
7.94~7.96(2H, m), 8.05(1H, m), 8.12~8.16(2H,
m), 8.28(4H, m), 8.54(1H, m)
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5§ = 7.29(1H, m), 7.36~7.41(3H, ),
I 7.5~7.51(5H, m), 7.59~7.67(5H, m), 7.83(1H,
2CURE L HO2 7 94~8(7H, m), 8.12~8.16(2H, m), 8.28(4H,|O7-79| 687-24
m), 8.54(1H, m)
§ = 7.20(1H, m), 7.41(2H, m), 7.45(1H, m),
I 7.47~7.55(18H, m), 7.79(2H, m),
1URE L H94 4 7.06(4H, m), 8.08~8.16(5H, m), 8.54(1H, 2086 726.28
m)
5 =  7.25~7.29(3H, m), 7.36~7.41(3H, m),
75~7.51(H,  m),  7.59~7.68(7H,  m),
HI89 H98 |7 70~78s5(5H,  m).  7.94~8(H,  m),|52:96| 81530
8.12~8.16(2H. m), 8.28(4H, m), 8.54(1H, m)
5 = 1.35(9H, s), 7.05(2H, m), 7.28~7.29(3H,
m). 7.46~7.54(9H, m), 7.63~7.67(3H,  m),
H100 Bl 17.94~7.96(4H. m), 8.12~8.16(2H, m), 8.3(4n,| 50784 66730
m), 8.54(1H, m)
& = 7.05(aH, m), 7.20(1H, m), 7.47~7.54(13H,
H1 Hi  |m), 7.63~7.67(3H, m), 7.04~7.96(4H,  m), 764.91| 764.29
8.12~8.16(2H, m), 8.3(8H, m), 8.54(1H, m)
§ = 7.20(1H, m), 7.41(aH, m), 7.5~7.51(9H,
m),  7.63~7.67(3H, m),  7.79(8H, m),
H4 He 17 04~7.96(4H, m), 8.12~8.16(2H, m), 8.54(1H, 06-89| 766.28
m), 8.63(2H, s)
§ = 7.20(1H, m), 7.41(dH, m), 7.5~7.51(9H,
H12 Hi2  |m), 7.63~7.67(3H, m), 7.94~7.96(4H, m)|768.86| 768.27
8.12~8.16(2H, m), 8.28(8H, m), 8.54(1H, m)
§ = 7.05(2H, m), 7.29(1H, m), 7.39(3H, m),
He H1  |7.45~7.63(13H, m),  7.91~7.96(5H, m), 661.79| 661.25
8.12(1H, m), 8.3~8.31(6H, m)
5 =  7.29(1H. m), 7.39~7.51(18H, m),
He H4  |7.58~7.63(3H, m), 7.79(4H, m), 7.91~7.96(5H, 662.78| 662.25
m), 8.12(1H, m), 8.31(2H, m), 8.63(1H, s)
§ =  7.29(1H. m), 7.39~7.51(13H, m),
Hy Hi2  |7.58~7.63(3H, m), 7.91~7.96(5H, m), 8.12(1H, 663.77| 663.24
TA-7 m), 8.28~8.31(6H, m)
5 = 7.00~7.39(5H, m), 7.4(1H, s,
7.41~7.51(7H, m), 7.58~7.63(3H, m), 7.71(1H,
H2 HAO ), 7.91~7.96(5H, m),  8.12(1H, m), 00176 651.24
8.28~8.834(5H, m), 8.45(1H, m)
5 = 56(1H, m), 6.9(1H, m), 7.29(1H, m),
7.39(3H, m), 7.5(1H, m), 7.63(1H, m),
He HOT 17 91~7.06(6H, m), 8.12(1H, m), 8.31(2H, m),| 2959 53919
8.76(2H, m), 8.82(3H, m)
5 = 7.05(2H, m), 7.25(1H, m), 7.33(1H, m),
oy H1  |7.45~7.54(15H, m),  7.94~7.96(3H, m), 611.73| 611.04
8.16(1H, m), 8.3(4H, m), 8.54~8.55(2H, m)
At § = 7.25(1H, m), 7.33(1H, m), 7.41~7.51(9H,
m),  7.58~7.67(6H, m),  7.79(4H, m),
He He  |7.94~7.96(3H, m), 8.16(1H, m), 8.54~8.55(2H, 612.72| 612.23
m), 8.63(1H, s)
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7.25(1H, m), 7.33(1H, m), 7.41~7.51(gH,
7.58~7.67(6H, m), 7.94~7.96(3H,  m).[613.71| 613.23
16(1H, m), 8.28(4H, m), 8.54~8.55(2H, m)
7.25~7.34(6H, m), 7.5(1H, m),
3~7.71(1OH m), 7.79(4H, m), 7.94~7.96(4H
8.12~8.16(2H, m), 8.34(1H, m), 8.45(1H
| 8.54~8.55(3H, m)
(2'_?11()2H ) 1(5.511H )m) 76.23(1H,1(m'_)|.
m), 7.5=T 515k, ). 7637 71(5H,
7.94(1H, ‘m), 8.05(1H., m)., 8.16(1H, m),|629-71| 629.23
28(4H, m), 8.54~8.55(2H, m), 9.2(2H, m)
= 7.05(2H, m), 7.45~7.54(17H.
94~7.96(4H, m), 8.16(2H, m), 8.3(4H,
54(2H. m)
=  7.41~7.51(9H, m), 7.58~7.67(8H,
o(4H, m). 7947, 96(4H, m), 8.16(2H.
(2H. m). 8.63(1H. s)
7.41~7.51(9H, m), 7.58~7.67(8H,
~7.96(4H, m), 8.16(2H, m), 8.28(4H,
2H, m)
7.41~7.51(6H, m), 7.58~7.67(8H.
~7.96(4H, m), 8.16(2H, m), 8.28(2H,
(2H, m), 8.71(2H. m)
7(1H, m), 7.26(TH, m), 7.45~7.51(4H, m
~7.71(10H, "m), | 7.94~7.96(aH.  m
(2H, m), 8.3(2H, m), 8.5~8.54(3H, m)
7.05(2H, m). 7.45~7.58(12H, m) 767(4H
7.94~7.96(4H, m), 8.12~8.16 m).|661.79| 661.25
3(4H. m), 8.51~8.54(2H, m)
74]~7451((9H, m)), 7.57~7.5€?(3H, m%,
4H, m), 7.79(4H, m), 7.94~7.96(4H, m).
8)16(3H m), 8.51~8.54(2H, m), 8.63(1H, 862.78| 662.25

mHe H12

H2 H87 700.83 700.26

<o

H11 H93

l'\?.\’-h

,|661.79| 661.25

33

HY H1

|662.78| 662.25

33

He H4

o~

33

TA-25 | HY H12 1663.77| 663.24

oo
-~

|586.68| 586.22

33

79
‘54
94~
‘54

H7 H26  |7.94~

‘54

oo

H76 H96 ,|585.69| 585.22

=0
mm

e H1

w™

—

e H4

'—~o>
.I

7.41~7.51(9H, m), 7.57~7.58(3H, m),
4H, m), 7.94~7.96(4H, m), 8.12~8.16(3H,|663.77| 663.24
28(4H. m), 8.51~8.54(2H, m)

= 2.9(1H, m), 5.13(1H. m). 5.66(1H, m)
6(1H,  m). 6.44(1H, m),  7.39(2H,
70H  m). 7.67(4H. m). 7.74(2H. m).|588.66| 588.20
1(1H m), 7.94~7.96(4H, m), 8.12~8.16(3H

8.51~8.54(2H, m)
= 7.41(4H, m), 7.51(8H, m), 7.57(1H, m),
7~7.68(8H, m), 7.79(12H, m),
'94~7.96(4H. m), 8.12~8.16(3H, m), 8.23(2H.
. 8.51~8.54(2H, m)
4: ~7. 249(51%2# T) 7 252(€13(H1 H') m)? 523'4(71 27(5'?-)1'

m . , S), . ~ /. ,

), 7.04~7.96(2H, ‘m), 8.12~8.16(2H, m),611-78| 611.24
3(4H, m), 8.54(1H, m)
:7252(513'(41& )m)7,5784( ()H74)1~7751(10H
B . , S), . ~7 m . )
L 7.94~7. 96(2H m),  8.12~8.16(2H, m),612'72 612.23
.54(1H, m), 8.63(1H, s)
o T, m A g Ty
o B . . S), ~ m
H< H12  1794~7.968(2H, m). 8.12~8.16(2H, m), 8.28(4H,|813-71| 613.23
m), 8.54(1H, m)
= 7.00~7.34(2H, m), 7.4(1H, ), 75(1H m)
55(1H, s), 7.58~7.71(5H, m),  7.81(1H, m),
91~7.96(3H, ~ m),  8.06~8.16(3H,  m).|561.63| 561.20
34~8.38(3H. m), 8.45(1H, m), 8.54(1H, m).
83(1H, m)

~ 1l Al\)\l Il

—

mHe H12

o

TA-27

@

H24 H35

33

H97 H97 969.14| 968.36

e H1

He H4

==

TA-46

8
7.
H2 H59 |7.
8.
8.

[0129]
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H10

H95

)
),
.35

7.29(1H, m), 7.4(1H, s), 7.41~7.51(8H,

, 7.55(1H, s), 7.58~7.68(8H, m), 7.79(4H,

7.94~7.96(2H, m), 8.12~8.16(2H, m),
(1H, m), 8.54(1H, m), 9.38(1H, m)

678.78

678.25

TA-55

He

H1

m
(1H, s), 7.45~7.54(10H, m), 7.55(1H, s),
m

7.05(2H, m), 7.29(1H, m), 7.39(3H,

~7.63(3H, m), 7.91(3H, m), 8.12(1H,
~8.31(6H, m)

661.79

661.25

H4

7.29(1H, m), 7.39(3H, m), 7.4(1H, s),
~7.51(10H, m), 7.55(1H, s), 7.58~7.63(3H,
7.79(4H, m), 7.91(3H, m), 8.12(1H, m),
1(2H, m), 8.63(1H, s)

662.78

662.25

H12

7.29(1H, m), 7.39(8H, m), 7.4(1H, s),
~7.51(10H, m), 7.55(1H, s), 7.58~7.63(3H,
7.91(3H, m), 8.12(1H, m), 8.28~8.31(6H,

663.77

663.24

Ha

H43

o bt b
m

7.22~7.39(7H, m), 7.4(1H, s), 7.41(2H,

7.5~7.51(5H, m), 7.55(1H, S),

763(5H m), 7.79(4H, m), 7.91~7.97(5H,

2(1H, m), 8.31(2H, m), 8.43(1H, m),
s), 8.74(1H, m)

828.96

828.30

H12

H89

8.1
1H.

1.88~1.91(2H, m). 2.3~2.33(4H, m),
H. m), 3.7(1H, m), 717(2H s), 7.29(1H.
7.39~7.41(7H, m),  7.5~7.51(9H, m).
H, m), 7.91(3H, m). 8.12(1H, m).
~8.31(10H, m)

899.05

898.35

TA-66

H1

W

7.05(2H, m), 7.4(1H, s), 7.45~7.54(9H,

., 7.55(1H, s), 7.57~7.58(3H, m), 7.67(4H.

7.94~7.96(2H, m), 8.12~8.16(3H, m),

(4H, m), 8.51~8.54(2H, m)

661.79

661.25

H4

;oo
—‘«b\l

(1H, s), 7.41~7.51(9H, m), 755(1H s),
58(3H, m). 7.67(4H. m), 7.79(4H, m).
m), 812~816()3 m),

662.78

662.25

He

H12

a0
— \1

6(2H,

54(2H. m), 8.63(1H, s), (H

(1H s), 741~7 51(9H, m), 7.55(1H, s),
.58(3H, m), 7.67(4H, m) 7.94~7.96(2H,
i 2~8.16(3H, m). 8.28(4H, m),

663.77

663.24

H7

H49

N
~w I

o=

1.72(6H, s), 6.55(2H, m), 6.63(2H, m),
(2H, m), 7.02~7.05(4H, m), 7.37(2H, m),
H, s), 7.41(1H, m), 7.51(2H, m), 7.55(1H,
57(1H, m),  7.67(4H, m), 7.94~7.96(2H.
8.12~8.16(3H, m), 8.28(2H, m),
~8.54(2H, m), 8.71(2H, m)

~

793.95

793.32

H18

H88

NG NN
(I)CDLO

1.94(4H, m), 2.96(4H, m), 3.7(1H,

m), 7.17(2H, ), 7.42(1H,
7(4H m), 7.67(4H, m), 7.76(1H,
.96(5H m),  8.12~8.21(4H,
.54(3H, m), 8.91(1H, m)

OD\I\I.I
oo
3333

|693.84

693.29

TA-82

H1

7O (2H, m), 7.25(1H, m), 7.33(1H, m),
7.67(2H,

m), ),
~7.96(3H, m), 8.12~8.16(2H, m), 8.3(4H.
, 8.54~8.55(2H, m)

33

611.73

611.24

Ha

00330"3.\‘

)
),
.54~

7.25(1H, m), 7.33(1H, m), 7.41~7.51(9H,

, 7.57~7.58(3H, m), 7.67(2H, m), 7.79(4H,

7.94~7.96(3H, m), 8.12~8.16(2H, m),
8.55(2H, m), 8.63(1H, s)

612.72

612.23

He

H12

3 N3O
So™

4

7.25(1H, m), 7.33(1H, m), 7.41~7.51(9H,

7.57~7.58(3H, m), 7.67(2H,
~7.96(3H, m), 8.12~8.16(2H, m), 8.28(4H,
, 8.54~8.55(2H, m)

m).613.71

613.23
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H2

H76

H, m),  7.25~7.26(2H,
H, m), 7.51(1H, m), 7.57(1H,
H, ) 7.94~7.96(3H,

H, m), 8.3~8.34(3H,

AW
m?ww
QoON~N

3333

| 536.62

536.20

H31

H80

1]
O’

.95~7.01(8H, m), 7.25~7.33(4H,

., m), 7.51(2H, m), 7.56(1H,

B(2H, m), 7.67(2H, m), 7.77~7.79(
.94~7.96(3H, m), 8.12~8.16(2H,

.55(2H, m)

I
» 3

J=
~
[

oo
~

4~

).
).
,|635.74

39

635.18

TA-106

H1

~|oo

05(2H, m), 7.45~7.58(12H, m), 7.67(4H

w=

4H, m), 8.54(2H, m)

7.94~7.96(4H, m). 8.12~8.16(3H.  m).

661.79

661.25

H4

o>

~8.16(3H, m), 8.54(2H, m), 8.63(1H, s)

7.41~7.51(9H, m), 7.57~7.58(3H, m),
4H, m), 7.79(4H, m), 7.94~7.96(4H, m),

662.78

662.25

H12

Nl N\lll

(4H, m), 7.94~7.96(4H, m), 8.12~8.16(3H
, 8.28(4H, m), 8.54(2H, m)

o

7.41~7.51(9H, m), 7.57~7.58(3H, m),
,|663.77

663.24

H15

5(1H, m), 8.54(2H,

= 7.34(1H, m), 7.42(1H, m), 7.49(1H, m),
~7.6(2H, m), 7.67~7.78(7H, m),
198(6H m), 8.06~8. 1)6(4H m), 8.34(1H,

610.70

610.22

H8

H88

8.82(1H, m)

= 1.94(4H, m), 2.96(4H. m), 8.7(1H, m),
1(1H, m), 7.52~7.57(3H, m), 7.67~7.71(5H,
), 7.86~7.96(4H, m), 8.05(1H, m),
)12 8.16(8H, m), 8.48~8.54(3H, m), 8.76(2H,

644.77

644.27

TA-116

H1

= 7.05(2H, m), 7.4~7.58(15H, m), 7.67(4H,
, 7.94~7.96(2H, m), 8.16(4H, m), 8.3(4H,

661.79

661.25

Ha

—

7.4~7.58(15H, m), 7.67(4H, m), 7.79(4H,
;.9)4~7.96(2H, m), 8.16(4H, m), 8.63(1H,

662.78

662.25

H12

7.4~7.58(15H, m), 7.67(4H, m),

663.77

663.24

H13

.94 796(2H m), 8.16(4H, m), 8.28(4H, m)

NO|INO

.78(
16(

7.4(2H, m), 7.55~7.6(4H, m), 7.67(4H, m),
H, m), 7.91~7.98(6H, m), 8.06(2H, m),

610.70

610.22

H86

2
4H, m), 8.38(2H, m)
4

5H. m), 8.28(4H, m), 8.55(1H, m)

2.59(6H, s), 7.25~7.33(3H, m),
m), 7.49~7.55(9H, m),
9H m), 7.94~7.96(3H, m),

933.11

932.36

TB-4

H1

?(ZH, m), 7.22(1H, m), 7.29(1H, m)
(4H "m), 8.43(2H, m)

14H. m). 7.97(1H, m),” 8.12(1H, m),

562.66

562.22

H4

.2
7279(4H m), 7.97(1H, rT;

AT

.43(

2(1H, m), 7.29(1H, m), 7.41~7.63(14H,
(1H ), 8.12(1H, m),

563.65

563.21

H5

H, m), 8.63(1H, s), (H,
7.

1
~7.63(8H, m), 7.7(2H, m), 7.97(1H,
8.15
m

mm
!

W —

4(2H, m). 7.22(1H. m), 7.29(1H, m;,
3. m). 84520, m). 8.53(2H, m).

564.64

564.21

H12

~
~| T

22
7.97(
(2H, m

©3 O[OONP| B3 OGO NP[®

AT
W

(
)
(1H, m), 7.29(1H, m), 7.41~7.63(14H,
11)4, m), 8.12(1H, m), 8.28(4H, m),

564.64

564.21

H24

7
.94~7.97(3H, m), 8.12(1H,

33N

1H, m), 5.13(1H, m), 566(1H m),
m), 6.44(1H, m), 7.22(1 m),
5(4H, m), 7 58 7 63(3H.

448.52

448.17

_22_



[0132]

SIS3 10-2015-0102905

§ = 7.46~7.22(H, m), 7.29(iH, ),
H38 HY  [7.45~7.51(16H, m), 7.97(1H, m), 8.09~8.12(2H, 551.64| 551.21
m), 8.28(1H, m), 8.43(2H, m)
5 = 1.72(6H, ), 6.55(2H, m), 6.63(2H, m),
6.73(2H, m), 7.02~7.05(4H, m), 7.22(1H, m),
[
H49 1 ¥ 10 09(1H, m), 7.37(2H, m). 7.45~7.63(8H, m),|6'6-75| 61626
7.97(1H, m). 8.12(1H, m), 8.43(2H, m)
5 = 7.22(1H, m), 7.29(1H, m), 7.45~7.63(10H,
H56 HY |m). 7.782H, m), 7.97~7.98(3H, m), 8.12(1H.|510.59| 510.18
m), 8.22(2H, m), 8.43(2H, m)
5 = 7.22(1H, m), 7.29(1H. m), 7.45~7.63(10H,
H72 HY |m), 7.97(1H, m), 8.12(1H, m), 8.4~8.47(5H,|487.55 487.18
m), 8.7(1H, m), 9.24(1H, m)
§ = 720~720(H, m), 7.39~7.5(13H, m),
H81 HY |7.66(1H, s), 7.79¢H., m), 7.97(1H, m),|595.71| 595.18
8.12(1H. m). 8.43(2H, m)
5 = 7.05(2H, m), 7.29(1H, m), 7.45~7.63(14H,
Hi HY ), 8.12(1H, m), 8.3(4H, m), 8.43(1H, m), 563.65| 563.21
8.63(2H, m)
5 = 7.29(1H, m), 7.41~7.63(14H, m), 7.79(4H,
[
H4 BE ) 8.12(1H, m), 8.43(1H, m), 8.63(3H, m) |o0+B4| 564.21
5 = 7.20(1H, m), 7.41~7.63(14H, m), 8.12(1H,
ul
t8-7 | M2 BE ), 8.28(4H, m), 8.43(1H, m), 8.63(2H, m) |°0>-83] 565.20
§ = 7.29(1H, m), 7.45~7.63(8H, m), 8.12(1H,
H23 HY |m), 8.43(1H, m), 8.63(4H, m), 8.82(1H, s), (H.|464.48| 464.15
)
§ = 7.20(1H, m), 7.41~7.51(16H, m), 7.79(6H,
Ho7 HY |m), 8.12(1H, m), 8.23(1H, s), 8.43(1H, m), 640.73| 640.24
8.63(2H, m)
- 5 = 7.05(2H, m), 7.22(2H, m), 7.45~7.68(12H,
[
H B 1), 7.97(2H, m), 8.3(4H, m), 8.43(3H, m) 563.65) 563.21
§ = 7.0002H, m), 7.41~7.58(12H, m), 7.79(4H,
ol
Ha BE ) 7.97H, m), 8.43(3H, m), 8.63(1H, s) | °0+B4] 96421
- & = 7.02(2H, m), 7.41~7.58(9H, m), 7.97(2H,
ul
TB-25 HO BE Iy, 8.28(2H. m). 8.43(3H. m) 490.52] 490.17
5 = 7.00(2H, m), 7.41~7.58(12H, m), 7.97(2H,
[
H12 HE ), 8.28(4H, m), 8.43(3H, m) 565.63) 565.20
§ = 7.02(2H, m), 7.45~7.58(6H, m), 7.97(2H,
H16 HY |m), 8.43(3H, m), 8.66(2H, m), 8.74(2H, m).|462.50| 462.16
9.4(1H, m)
5 = 7.05(2H, m), 7.22(1H. m), 7.45~7.58(12H,
H1 HY |m), 7.97(1H, m), 8.3(4H, m), 8.43(2H, m), 564.64| 564.21
8.63(2H, m)
- 5 = 7.22(1H, m), 7.41~7.58(12H, m), 7.79(4H,
ul
H4 He m), 7.97(1H, m), 8.43(2H, m), 8.63(3H, m) 565.63) 565.20
TB-33 15 = 7.22(1H, m), 7.41~7.58(12H, m), 7.97(1H,
H12 HE 1), 8.28(4H, m), 8.43(2H, m), 8.63(2H, m)  |>°0-61| 566.20
§ = 7.05(1H, s), 7.22(1H, m), 7.41~7.51(7H,
L |m). 7.58(4H. m). 7.94~7.97(3H. m), 8.05(2H,
H39 BE ) 8.24(2H, m), 8.43(1H, m), 8.63(2H, m) 533.61) 533.20
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s = 1.88~1.91(2H, m), 2.3~2.33(2H, m),

3.22(1H, m), 3.7(0H, m), 7.22(1H, m),

H89 HY 7.41~7.51(9H, m), 7.58(2H, m), 7.71(1H, m),[646.74| 646.26
7.97(1H, m), 8.05(1H, m), 8.28(4H, m),

8.43(1H, m), 8.63(2H, m)

8§ = 7.05(2H, m), 7.22(1H, m), 7.29(1H, m),

H1 HY 7.45~7.63(14H, m), 7.94~7.97(2H, m),|562.66| 562.22

8.12(1H, m), 8.3(4H, m), 8.43(1H, m)

7.22(1H, m), 7.29(1H, m), 741~7 51(10H,
7.58~7.63(4H, m), 7.79(4H, m).|563.65 563.21

~7.97(2H, m), 8.12(1H, m), 8.43(1H, m),
(1H, s)

775282(17H63(n21)H 7'2?(1H7' 7?)'77831(116{—151(13'_;
~ m), ~ m
GLQY(ZH m). 8.12(1H, m), 8.43(1H, m)|763.82| 763.25
7.05(2H, m), 7.22(2H, m), 7.45~7.62(12H,
7.94~7.97(3H, ‘m), 8.3(4H, m), 8.43(2H.|563.65 563.21

T8-47 H4 HY

oo™
CJO-J>

H83 Hd

o ©
wWh

H1 He

= 7.22(2H, m), 7.41~7.51(9H, m),
~7.62(3H, m), 7.79(4H, m), 7.94~7.97(3H.|564.64| 564.21

8.43(2H, m), 8.63(1H. s)

52(1H, m), 6.87(1H, m), 7.22(2H, m),
m), 7.45~7.5(3H, m),  7.58~7.62(8H.|525.60| 525.20
~7.97(5H, m), 8.43(2H, m)

1 BT v

m S

. m), 7.94~7.97(2H, m), 8.3(4H, m),|262-66| 562.22

m). 8.55(1H. m)

7.20~7.25(2H, m), 7.33(1H, m),

41~7.51(9H, m), 7.55(1H, s), 7.

7.79(4H, m), 7.94~7.97(2H, m), 8
5 m)
7

TB8-48 H4 H

H58 He

H1 He

T8-49 H4 He

55(1H, m),  8.63(1H, s)
e s, Tl
m), . s S),
2(|§|H )m) 7.94~7.97(4H, m), 8.43(3H,|°76-65| 576.21
m
980, m). 722 m), TA(H. )
4(9H, ‘m), 7.55(1H, s), 7.58(2H, ~m).|563.65| 563.21
m), 8.3(4H, m) 8.43(2H, m)
7.22(2H, m), 7.4(1H, s), 7.41~7.51(9H,
7.55(1H, s), 7.58(2H, m). 7.79(4H. m).|564.64| 564.21
87(2H, m), 8.43(2H, m), 8.63(1H, s)
896 964(54?H 6'613(4'; 2 m7) 22?4Z|7 S )81 (2? 4(m)
~0. , M ~ m
7.45~75(3H, m), 7.55(1H, ), 7.58(2H, m).[291:66] 591.21
.97(2H, m), 8.43(2H, m)
= 7(05(2H) m), 7.22~(7.25(2H), m), 7(.33(1H),
1H, s), 7.45~7.54(SH, m). 7.55(1H, s).
m),  7.94~7.97(2H, m). 8.3(4H, m), 562:66| 562.22
, m), 8.55(1H, m)
7.22~7 25(2H, m), 7.33(1H, m), 7.4(1
. 7.41~751(9H, m). 7.55(1H. §),  7.58(2
j, 7.79(4H, m). 7.94~7.97(2H, m), 8.43(1
). 8.55(1H, m).  8.63(1H. s)
= 7.00~725(2H, m), 7.33(1H, m)
1H, s), 7.45~7.5(3H, m), 7.55(1H, s)
oK, m), 7.94~7.97(2H, m), 8.
, 8.55(1H, m), 9(1H, s)

H,
',j 563.65| 563.21
H

H47 He

ot
@

@

o

N[O ;N
ol =

3 B¢

H1 He

©on
\l(_zrl 1
'\)\1

Taoso | H4 e

o=

H62 He

© ©

H1 He

oY
IIn-

NN
I ¢o oo

’

H
H563.65 563.21

’

T8-51 H4 He

H33 HY |417.49| 417.10

Il

[0133]

7.05(2H, m), 7.22(2H, m), 74(1H s),
.45~7.54(9H, m), 7.55(1H, s), 7.58(2H, m),|563.65| 563.21
97(2H, m), 8.3(4H, m). 8.43(2H, m)
22(2H, m), 7.4(1H, s), 7.41~7.51(9H,
5(1H, s), 7.58(2H, m), 7.79(4H, m). 564.64| 564.21
., m), 8.43(2H, m), 8.63(1H, s)
7.22(2H, m), 7.4(1H, s),
A41~7.51(9H, m), 7.55(1H, s), 7.58(2H,|565.63| 565.20
), 7.97(2H, m), 8.28(4H, m), 8.43(2H, m)

H1 He

H79 H12

&
7
7
¢}
TB-52 H4 HY m),
7
6
7
m

[0134]
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Ary

'H NMR(CDCls, 200 MHz)

MS/FAB

found | calculated

TC-1

H1

8§ = 7.05(2H, m), 7.25(1H, m), 7.32~7.38(3H, m
7.47(2H, m), 7.53~7.54(5H, m),
7.89~7.94(3H, m), 8.3(4H, m), 8.55(1H, m)

7.66(1H, m),

486.56

486.17

H9

8 = 7.25(1H, m), 7.32~7.41(4H, m), 7.51~7.53(3H, m),
7.66(1H, m), 7.89~7.94(3H, m), 8.28(2H, m), 8.55(1H,

m)

413.43

413.13

H12

8 = 7.25(1H, m), 7.32~7.41(5H, m), 7.51~7.53(5H, m),
7.66(1H, m), 7.89~7.94(3H, m), 8.28(4H, m), 8.55(1H,

m)

488.54

488.16

TC-2

H4

8 = 7.25(1H, m), 7.32~7.41(5H, m), 7.51(4H, m),
7.79(4H, m), 7.89~7.94(2H,

7.59(1H, m), 7.66(2H, m),
m), 8.55(1H, m), 8.63(1H, s)

487.55

487.17

H12

8 = 7.25(1H, m), 7.32~7.41(5H, m), 7.51(4H, m),
7.89~7.94(2H, m), 8.28(4H,

7.59(1H, m), 7.66(2H, m),
m), 8.55(1H, m)

488.54

488.16

H20

& = 7.25(1H, m), 7.32~7.38(3H, m), 7.59(1H, m
7.66~7.67(4H, m), 7.8(2H, m),
8.55(1H, m), 8.7(1H, s)

7.89~7.94(2H, m),

385.42

385.12

TC-3

H4

8 = 7.25(1H, m),
7.49(1H, s), 7.51(4H, m),
7.89~7.94(2H, m), 8.55(1H, m), 8.63(1H, s)

7.32~7.41(5H, m), 7.42(1H, s),
7.66(1H, m), 7.79(4H, m),

487.55

487.17

H12

8 = 7.25(1H, m), 7.832~7.41(5H, m),
7.49(1H, s), 7.51(4H, m),
m), 8.28(4H, m), 8.55(1H, m)

7.42(1H, s),
7.66(1H, m), 7.89~7.94(2H,

488.54

488.16

H94

8 = 7.25(1H, m), 7.32~7.41(5H, m), 7.42(1H,
7.45~7.47(8H, m), 7.49(1H, s),

w

8.55(1H, m)

),
7.5~7.51(6H, m),
7.58(2H, m), 7.66(1H, m), 7.79(2H, m), 7.89~7.94(2H, m),

551.64| 551

.20

TC-4

H1

8 = 7.05(2H, m), 7.25(1H, m), 7.32~7.38(3H, m
7.42(1H, s), 7.47(2H, m),  7.49(1H, s), 7.54(4H,
7.66(1H, m), 7.89~7.94(2H, m), 8.3(4H, m), 8.55(1H,

3

)

3

),
).|486.56

486.17

H4

8 = 7.25(1H, m),
7.49(1H, s), 7.51(4H, m),
7.89~7.94(2H, m), 8.55(1H, m), 8.63(1H, s)

7.832~7.41(5H, m), 7.42(1H, s),
7.66(1H, m), 7.79(4H, m),

487.55

487.17

H95

§ = 7.25(1H, m),
7.45(1H, m), 7.49(1H, s),
m), 7.79(4H, m), 7.89~7.94(2H, m), 8.55(1H, m)

7.832~7.41(5H, m), 7.42(1H, s),
7.51(4H, m), 7.58~7.66(5H,

551.64| 551

.20

_25_



[0137]

SIS3 10-2015-0102905

§ = 7.05(2H, m), 7.19~7.25(2H, m), 7.32~7.38(3H, m),
Hi  |7.47(2H, m), 7.54(4H, m), 7.66(2H, m), 7.89~7.94(2H, 486.56 486.17
m), 8.3(4H, m), 8.55(1H, m)
§ = 7.19~7.25(2H, m), 7.32~7.41(6H, m), 7.51(4H, m),
Hi2  [7.66(2H, m), 7.89~7.94(2H. m), 8.28(4H, m), 8.55(1H.|488.54| 488.16
TC-5 m)
& = 6.59-6.63(dH, m), 6.77(2H, m), 6.89~6.92(4H, m),
H50  |7.19~7.25(2H, m),  7.32~7.38(5H, m), 7.66(2H. m).|514.57| 514.17
7.89~7.94(2H, m), 8.55(1H, m)
§ = 7.19~7.25(2H, m), 7.32~7.38(4H, m), 7.66~7.72(3H,
H70 1), 7.86~7.94(38H, m). 8.5~8.55(3H, m). 8.78(2H, m) | 48] 411.14
5 = 7.18(1H, m), 7.25(1H, m), 7.32~7.41(5H, m),
H4e  |7.51(4H, m), 7.66(1H, m), 7.79(4H, m), 7.89~7.94(3H. 487.55| 487.17
m), 8.55(1H, m), 8.63(1H, s), (H, )
& = 7.3(1H, m). 7.25(1H. m), 7.32~7.42(6H. m).
TC-6 | Hi4 |7.49(1H, m), 7.63~7.66(2H, m),  7.89~7.94(4H. m),|384.43| 384.13
8.21(1H, m), 8.55(1H, m)
& = 7.13(1H, m). 7.25(1H. m), 7.32~7.38(3H. m).
H48  |7.51(2H, m), 7.62~7.66(5H, m),  7.89~7.94(3H, m),|500.55| 500.16
8.43(2H, m), 8.55(1H, m), 9.34(2H, m)
5= 7.25(1H, m), 7.33(1H, m), 7.41(2H, m), 7.5~7.52(6H,
H12  |m), 7.6(1H, m), 7.94~7.98(2H, m), 8.05(1H, m), 8.28(4H.|504.60| 504.14
m), 8.45(1H, m), 8.55(1H, m)
5 = 7.25(1H, m), 7.33(1H, m), 7.5~7.52(4H, m), 7.6(1H,
TC-7 | H30 |m), 7.7(1H, m), 7.79(1H, m), 7.94~7.98(3H, m), 8.05(1H.|405.53| 405.06
m), 8.45(1H, m), 8.55(1H, m)
& = 7.25(1H, m), 7.33(1H, m), 7.5~7.52(3H, m), 7.6(1H,
H78  |m), 7.94~7.99(4H, m), 8.05(1H, m), 8.4~8.47(3H, m).|427.52| 427.11
8.55(1H, m), 8.75(2H, m)
§ =  7.05(H, m), 7.25(1H, m), 7.33(1H, m),
Hi  |7.47~7.54(8H. m). 7.8(1H. m).,  7.94~7.98(2H. m).|502.63| 502.15
8.08(1H, m), 8.3(4H, m), 8.45(1H, m), 8.55(1H, m)
5 = 7.25(1H, m), 7.33(1H, m), 7.41(2H, m), 7.5~7.52(6H,
TC-8 | H4 |m), 7.79~7.8(6H, m), 7.94~7.98(2H, m), 8.08(1H, m),|503.62| 503.15
8.45(1H, m), 8.55(1H, m), 8.63(1H, s)
& = 7.05(1H, m), 7.33(1H, m), 7.41(2H, m), 7.5~7.52(6H,
HO6  |m), 7.68(2H, m), 7.79~7.8(3H, m), 7.94~7.98(2H, m).|580.70| 580.17
8.08(1H, m), 8.28(4H, m), 8.45(1H, m). 8.55(1H, m)
& = 7.05(1H, m), 7.33(1H, m), 7.41(2H, m), 7.5~7.52(6H,
H4e  |m), 7.78(1H, s), 7.79(4H, m), 7.86(1H, s), 7.94~7.98(2H.|503.15| 503.62
m), 8.45(1H, m), 8.55(1H, m), 8.63(1H, s)
5 = 663(2H, m), 6.97(2H, m), 7.16~7.25(7H, m),
to.g | H52 |7.83~7.87(3H. m). 7.5~752@H. m). 7.78(1H. 5)|546.70 546.12
7.86(1H, s), 7.94~7.98(2H, m), 8.45(1H, m), 8.55(1H, m)
5 = 6.38-6.39(4H, m), 6.56(2H, m), 6.63(4H, m),
6.73(1H, m), 6.81(2H, m), 7.2~7.25(5H, m), 7.33(1H, m),
H65 1 5_752(2H, m), 7.78(1H, s), 7.86(1H, s), 7.94~7.98(2H, 00272 60519
m), 8.45(1H, m), 8.55(1H, m)
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8 = 7.25(1H, m), 7.833(1H, m), 7.41(2H, m), 7.5~7.52(6H,
H4 m), 7.78(1H, s), 7.79(4H, m), 7.86(1H, s), 7.94~7.98(2H,|503.62| 503.15
m), 8.45(1H, m), 8.55(1H, m), 8.63(1H, s)

8 = 7.25(1H, m), 7.32(1H, s), 7.33(1H, m), 7.41(2H, m),
7.5~7.52(6H, m), 7.78(1H, s), 7.79(2H, m), 7.86(1H, s),

Tc-10| M8 |7.94~7.98(2H, m), 8.28(2H, m), 8.45(1H, m), 8.55(1H, 0362 20315
m)
6 = 663(4H, m), 6.81(2H, m), 6.98~7.05(4H, m),
7.25(3H, m), 7.33~7.37(3H, m),  7.5~7.52(2H, m),
H35 17.78(1H. s). 7.86(1H. s). 7.94~7.98(2H. m), 8.45(1H, m), >*0-68] 540-17
8.55(1H, m)

§ = 7.25~7.33(BH, m), 7.41(2H, m), 7.5~7.52(6H, m),
H4 7.79(4H, m), 7.94~7.98(3H, m), 8.45(1H, m), 8.55(1H,/503.62| 503.15

m), 8.63(1H, s)
8 = 7.25~7.33(3H, m), 7.41(2H, m), 7.5~7.52(6H, m),
TC-11 H12 7.94~7.98(3H, m), 8.28(4H, m), 8.45(1H, m), 8.55(1H,|504.60| 504.14
m)
& = 6.47(1H, m), 6.58(1H, m), 7.25~7.33(3H, m),
H28 7.41~7.52(8H, m), 7.58(2H, m), 7.79(2H, m),|490.62| 490.15

7.94~7.98(3H, m), 8.45(1H, m), 8.55(1H, m)

8 = 7.25(1H, m), 7.33(2H, m), 7.41(2H, m), 7.5~7.52(6H,
H4 m), 7.79(4H, m), 7.94~7.98(2H, m), 8.05(1H, m),|503.62| 503.15
8.45(1H, m), 8.55(1H, m), 8.63(1H, s)

8 = 7.09(1H, m), 7.25(1H, m), 7.33(2H, m), 7.5~7.52(2H,
TC-12 H34 m), 7.69(1H, m), 7.94~7.98(2H, m), 8.05(1H, m),|340.40| 340.07
8.45(1H, m), 8.55(1H, m)

8 = 7.25(1H, m), 7.833(2H, m), 7.5~7.57(3H, m), 7.68(2H,
H77 m), 7.79(2H, m), 7.94~7.98(2H, m), 8.05(1H, m),|426.53| 426.12
8.42~8.45(2H, m), 8.55(1H, m), 8.7(1H, m), 9.24(1H, m)

U] g ARE o]&9 729 OLED &5 AZesict. ¢4, OLEDE (G- EAE Al %) ZH-F
ES = —E V—*.oi A}-8-3}o

e T ARESIIY. e R, XF FF vy v Y
44" 4"-tris(N,N-(2-naphthyl)-

phenylamino)triphenylamine (2-TNATA)S ¥, A® e HAF=7} 10" torrell =g wWi7bA] wj7|A7l &,
Ao AFE A7Fse] 2-INATAS SHAIA 1TO el 60 nm F712] FFFdSS SIS

olojA, ¥ === AH] o trE Ao 37| F=F N,N'-bis( a-naphthyl)-N, N'-diphenyl-4,4'-diamine (NPB)<
q

<=3
Y, Ae AFE A7bstel NPBE FBAA 4FEUFE Aol 20 m A AFAYEE FHAAG

. o

5078 O

NPB
2-TNATA
AL 23 4w Yo 3% Ao] AE ARZ 10 torrdtillA AT 28 AW 2w wE 5FE(e (3}
FHE TAS-H4-H2)E ¥al, tfEZ A= W =FE(Y 3FgE (piq)lr(acac))E 47 ¥ & F E2&

H
g &2 SUAA 4 WA 10mol%® =EFows A7l AeE AdgS fol 30 m FAY E3TS
=573
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TA8-H4-H2 (pig)2lr(acac)

ojojr AAAGF o2 7] TF9 tris(8-hydroxyquinoline)-aluminum(I11) (Alq)E 20 nm FAZ F23k
oA 7] Fx9 F3E lithium quinolate (Lig)E 1 WA 2 nm F7AZ S &, &
2 gu) S o] gate] Al ST 150 me] FAR FEste] OLEDE #1%Habgitt.

Lig

[AAlel 11 A 20] & 2ol ub2 A7) &3 S5teS o83k OLED &7ke] Alx

T2E Aaza @ owgel nE SE(e) SHEE TAM-H-HA) S o] &5, Y =RERA 3§17 58] f
7] ol8F FHE(Ir(ppy)s) S o83 3 9o, Al 1 U] 102] OLED iZ}S’Jr 27 2 OLED A4S A=)

a3l

Q Ir(ppy);

TA4-H4-H4

(laze] 1 % 2] Fee] & A5E o83 OLED &ak A%

g 2 Anl v b2 Ao g $AE ArRA B ouy
L

=
KR
=

7] Wt 33t djAlel] Bis(2-methyl-
1% AAe 119 Fd3t

Z
>

8-quinolinato) (p—phenylphenolato) aluminum(I11)(BAlq)
7l OLED 2A+2 #4259},
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[0154]

[0155]

[0156]

[0157]

[0158]
[0159]

[0160]

[0161]

2 ¥ 4RREH B odgolq sk {7
o
=
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o
)
b
il
il
o,

.
olr
|\

Wol A Felol Alw oH S5

[¥% 3]
SAENE @1,000cd/m?
s = TESHY | MEgs | LA
stet2 Ary Arz W) (Im/W)
&AL 1 TA8 H4 H2 (pig)2Ir(acac) 5.9 3.6 =M
AAIG 2 TA33 HY H74 (pig)zIr(acac) 6.2 3.8 =M
AAlOI 3 TA45 H97 HB9 (pig)2lr(acac) 4.9 5.1 = A
AAICI 4 TA74 H12 Hi2 (pig)zIr(acac) 6.4 4.0 = A
AAlOI 5 827 H27 HY (pig)2lr(acac) 5.7 3.7 =M
AL 6 T840 H4 HY (pig)2lr(acac) 5.1 4.3 =M
AALOI 7 TC1 H9 - (pig)zlr(acac) 6.0 3.5 = MM
ALAlOI 8 TC6 H14 - (pig)2lr(acac) 5.0 4.8 = A
AAI01 9 TC9 H52 - (pig)zIr(acac) 5.4 4.5 =AM
AALOI 10 TC12 H34 - (pig)2lr(acac) 6.1 3.9 =M
Hlmoil 1 BAlg (pig)2lr(acac) 7.5 2.6 = Al
[¥# 4]
SAEME @1,000cd/m?
. U= IS | MHss | L2
stee Ary Arz W) (Im/W)
AAlO] 11 TA4 H4 H4 Ir(ppy)s 5.4 14.2 = Al
AAIOI 12 TA49 HY Hi2 Ir(ppy)s 5.7 14.9 A
AAlOI 13 TA58 H47 HY Ir(ppy)s 5.2 15.7 = Al
AAIOH 14 TA84 H95 HY Ir(ppy)s 5.1 16.1 =
AAIO 15 83 H79 H2 Ir(opy)s 6.4 13.8 = Al
AAlO 16 830 H96 H14 Ir(ppy)s 6.5 13.5 = A
AAIGI 17 TB45 H59 H76 Ir(opy)s 5.5 15.9 =
AAlOI 18 TC3 H94 - Ir(ppy)s 5.3 15.8 = Al
AAIGI 19 TC4 H50 - Ir(ppy)s 5.6 14.7 B
AALOI 20 TC11 H28 - Ir(ppy)s 6.3 13.9 = Al
HImOl 2 BAlq Ir(ppy)s 7.8 8.4 = Al
7] & 30 EFE B dHoA sEdt sitEE $F 540 T A div] e 5EAS Hole A&
1% = AU FH AR Hlule] 19 AAfe] HE e AFEAAS A 1V o] 2ol FEHSE
vepllon, 948 dFEg oz Qs Hlale] 19] Azpol] Bl 1.4v] o]de] #& HHYEE SAES HEHT
TS Y] ARFE B S AR dFEES A 238 T2E AR AMgEE B9, ¢ 3
5402 Q3 HlaLe] 29 A HF 1 oo 953 w2 AFa g 5AS veHt. & 54 £
o Az uin] 5% 54E Holv RS 1T & ATk 53], AAd 149 A§- Hlae1e] &l B
2.7V G2 AStA FF HAom, HAA 179 A&xpe] A9 5.5V TS ® 1000 cd/m2olA4 15.9 1m/We
AF a2 &S et
upeha], 2 ode] mE Q7] $F SetES A 9 54 g8 SAE A8 R ARES aAe $FEAC] H
oy, e TGS AAAFTOEA, 58] 54 IFE 2] AL 5.1-7.7 In/Ve] AHEE] ASE
frEste] andEE AMAAZE 5 At
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