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[0088]

[0089]
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[0093]
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[(Azd 1] 35+ 29 A=

B(OH),
o o ¢ 0
B N
—_—— N >
N BreeNsBr O \ / Q
\_/ r NO, — O,N NT N
A ¢ D

,_a

ﬁéﬂi1@%9%mmn1Mmemﬂ%%§wm WX )13, NBS 18.6g(104.75mmol)S ¥ AT, A A
3 g2ow &9 1247wk & BAR FZEslal =H49 NaCl Ao 7 Ho|FQdet. A4y Hylsto] 313
% A 15 g (71%)E CME]'

shet= B A=
1-olo] @ T-2-LUEZ WAl 25¢(0.10mol)S THF 500mLel =<1 & -78C=E WZAF Y. dHdviadlg F2gol=

(2M) 65mL(0.13mol)& HH3] 78k, 2 & -78TColA AZF wdk 3 Egjvedrgo]E 16mL(0.15mol)S
7belay. AAE Aoz L3 & 1247F wakEldoh. 1M HCL 100mLS Yol WSS 2T d & FAR EE3u
ZSF59 NaCl Fgdoz MoFEur. 3t vlavlger Hxsn 7Y /3. ol A" nAS

MC:Hexane=1:102.% 2} A A& 3}gE B 15g(89%)S AT},
33tE Co Az
3}gE A 5g (16.61mmol), 3}&E B 6.9g(41.53mmol), Pd(PPhs)s 959mg(0.83mmol), Na,CO; (2M) 8OmL, EtOH

60mL3} EFol 200mL2 Wi 120CE 12413 87 WA, ALow A3 F RAR FE83 SF59 NaCl
Fe&dor Ao, AY Feste] sghE C 6g (93%0)& LA

sletE Do Alx

11301

33 C 5g(12.97mmol)S EFo|gz AdlolE 50mLol] Wil 160CE 5A17F 35 wHkA AT, Eg] o)z A1l
& THFIAR AA ¢ & AR FEFIn TRHTE AT, A9 FEste] SstE D 2.8g (670

% D 5.0g(15.55mmol), ofo]@=dlAl 1.7mL(15.55mmol), Cul 4.4g(23.33mmol), K.CO; 4.3g(31.1lmmol) %
FEH 200mLS 413 190ColA 124175 37 wHkA Y, AA2o= Wrsta 749 SH3IIH. M2 FE3)
I FHRTFZ AAFHY. 3 rfadseR Az gy FRSIY. A9 2t S5tE E 2.0g(32%)E
o
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832 29 Az

NaH(60% in mineral oil) 0.37g(9.33mmol)S DMF bmLel] 3]AA|ZAt}t. 313HE E 2.9g(7.47mmol ) DMF ZOmLoﬂ =
=

¢l 3 oko] Rolo] WolFEtl, A7 ALoA WHkA Y. 313HE F 2.02(7.47mmol)S DMF 20mLel <1 =
ko] gdlof 7}ttt AAZHEE AolA WHHAIZL § FR/SG A0mLE 7FekSiTh. olw] A E 1AE 7&%@?
31 nAZ FAR AAAS ] 24 32 2 2.09(42%)S AL},

(A= 2] 3}3HE 809 A=

|

B(OH),

o
Y e -
NO, ., O.N H | H

SU¥S

N N
LD
33lE G Ax

I-ofe]l e =-2-YE=HAl 25¢(0.10mol)& THF 500mLell =<1 & -78C= WZpA|Zlth. ddviavls SR2ehol=
(2M) 65mL(0.13mo0l)S 3] 7}4‘%} I %F -78CelA A7 wnk & EguWEdrR g olE 16ml(0.15m0l) S

=
7Fegtl. AAE Loz L8 & 12417 WHkA AT, IM HCL 100mLE Yol WS-8 EE s T FAR 23
SHTY NaCl FEHoz A3k, 34t mfadlges Axstu 79t SHSAG. old AAE 1AE
MC:Hexane=1:102.2 A AA 3} & G 15¢(89%) & AAT).

st He| A=
2,5-tJH2RE Q3 5g (20.66mmol), 3}3HE G 8.6g(51.66mmol), Pd(PPhs), 1.1g(1.03mmol), Na,CO; (2M) 80mL,

EtOH 60mL = EF<l 2000LE ¥l 120CH A 12A2FE¢t 37 wHkAZth, 4L A% 3 AR FZ3t3 25/
ok NaCl sF8fom Ao vk, A4 Felste] stgt= H 4g (59%) = AU

= 19 Ax

882 H 5g(15.32m01) S Efjo]& T astolE 50nLe] Wi 160CR 5A7F 3 WA AT E]o] e ¥ 25t
ES STHFAAZ AAS T EAZ FE3n SHTE AAFAT. Ay sty sE I 2.5g (629
A

S3E Jo| Alx

3gHE I 5.0g(19.05mmol), ofo]=dlAl 3.8g(19.05mmol), Cul 5.4g(28.58mmol), KyCO; 5.2g(38.11mmol) %

=
F=2 200mLE AT 190Co A 124 7=t 35 WAl AT, Loz Wzlsly 79k ZE540. M2 F&3)
I FHFE AoFAn. i ntavlgeR HAzxsta Ay SRS A9 Eyste sEE T 2.0g(31%)E
[e3]
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[0110]

[0111]
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53t 809 A=

NaH(60% in mineral oil) 0.44g(11.08mmol)<S DMF b5mLell 3AAFHT). 3+&E J 3.0g(8.86mmol)<= DMF 20mLel
0] B oke] folo 71Tl IAIZFESH ALdA wHrAH T, 3HEE K 2.3g(8.86mmol)S DMF 20mLol] %31
ro] gollo] WojFErh, 4AIZHES AolA udl & FHF AmLE EolFATh. olw AAHE nAE et
al

IAZ EAR AAASNCH. 3EE 80 2.0g(39%) S AT},

o

.

5
_O‘h

A7) Az 1 A 29 WS ol &

o] 'H MR 2 MS/FABE }ERJIQIT}.

tol 771 &3 shehas Axsislon, ® 19 Axd #7] &4 ddes

ol

[% 1]
stetE 1 MS/FAB
Hz H NMR(CDCl;, 200 MH2) found calculated

& = 7.25(@H, m), 7.332H, m), 7.41~7.510H, m), 7.58(4H, m),

1 17940H, m), 8.28Q2H, m) 859(1H, s) 8.74(H, m) 55263 | 55221
2 3.92(2HT.Z;E,ZHS;;@;:S;()%Hé.7rz()'2H7,'4nl1)N 7tz . 78ER M 687 628.24
3 ?.8;(4H7,.2r$1§,6H17.g21)(12;:3r3n()2,H8'.7r:()12H7,.4ri)N ro2ien, ), TSSER M 78001 | 78030
4 ?.8;(2H7,'2r151§,‘1H'7.9n21)('2g:siq()z,Hé.zr;()'ZHTAml)N, 7;72:%;:' mm))' TORAR MY 70082 | 70427
5 ?.92(2H,7'2m5),(2;'24?21)ﬁ|, 7-3ms),(221742)|1|, 7;1)1~7.5(24H, m, 770H ™| Jeoe1 | 78030
¢ 6 = 725QH m) 7.33QH, m), 741AH, m), 745~751Q1H, M) g0 | aa0as

7.7~7.733H, m), 7.92~8GH, m), 8.24(2H, m), 8.74(2H, m)

8§ = 7.25(2H, m), 7.33~7.36(4H, m), 745~7.5(6H, m), 7.58(4H,
7 |m), 7.85Q2H, m), 7.94(2H, m), 8.38(2H, m), 8.59(2H, m), 8.74(2H,| 630.70 630.23
m)

§ = 7.25@2H, m), 7.332H, m), 7.41~7.51(12H, m), 7.58(4H, m),
7.9402H, m), 8.28(4H, m), 8.74(2H, m), 9.26(4H, m)

8§ = 7.25@2H, m), 7.332H, m), 7.41~7.51(12H, m), 7.58(4H, m),
7.682H, m), 7.792H, m), 7.94(2H, m), 8.28(4H, m), 8.74(2H, m)
8§ = 7.25~733(7H, m), 741~7.51(10H, m), 7.58~7.68(9H, m),
10 |7.79@4H, m), 7.943H, m), 8.12(1H, m), 8.28(2H, m), 855(1H, m),| 870.01 869.33
8.74(2H, m)

8§ = 7.25~7.33(7JH, m), 741~7.51(10H, m), 7.58~7.68(7H, m),
11 |7.79QH, m), 7.943H, m) 8.12(1H, m), 8.28(2H, m), 855(1H, m),| 793.91 793.30
8.74(2H, m)

§ = 2.34(12H, s), 7.25~7.33(6H, m), 7.45~7.5(6H, m),
7.58~7.6(8H, m), 7.942H, m), 8.74QH, m)

8§ = 7.25@H, m), 7.332H, m), 7.41~7.51(12H, m), 7.58(4H, m),
13 |768QH, m),  7.79~7.85@H, m), 7.94Q2H, m), 828@4H, m)| 78091 780.30
8.74(2H, m)

§ = 7.25Q2H, m), 7.33~7.37(8H, m), 7.45~7.58(21H, m),
7.89~7.94(4H, m), 859(1H, s), 8.74(2H, m)

8§ = 3.83(12H, s), 6.33(2H, m), 6.92(4H, m), 7.25(2H, m), 7.33(2H,
m), 7.45~7.5(6H, m), 7.584H, m), 7.94Q2H, m), 8.74(2H, m)

8§ = 6.612H, m), 7.14~7.17(12H, m), 7.23~7.25(6H, m), 7.33(2H,
m), 741~7.5(14H, m), 7.58(4H, m), 7.94(2H, m), 8.74(2H, m)

§ = 573(2H, m), 6.25@H, m), 6.63(16H, m), 6.81(8H, m),
17 |7.2~7.25(18H, m), 7.332H, m), 7.45~7.5(6H, m), 7.58(4H, m)| 1297.55 1296.53
7.94(2H, m), 8.74(2H, m)

8§ = 7.25QH, m), 7.332H, m), 741~7.519H, m), 7.58Q2H, m),
7.71(1H, m), 7.94(2H, m), 8.28(4H, m), 8.74(2H, m), 8.85(2H, m)
§ = 7.25QH, m), 7.332H, m), 741~7.519H, m), 7.58Q2H, m),
7.942H, m), 8.28(4H, m), 8.74(2H, m), 8.87(2H, m)

8§ = 7.25QH, m), 7.332H, m), 74~7.51(11H, m), 7.58Q2H, m),
7.94(2H, m), 8.28(4H, m), 8.42(2H, m), 8.74(2H, m)

§ = 7.25QH, m), 7.332H, m), 741~7.51(9H, m), 7.58Q2H, m),
7.94(2H, m), 8.28(4H, m), 8.74(2H, m), 8.87(2H, m)

8§ = 7.25QH, m), 7.332H, m), 741~7.519H, m), 7.58Q2H, m),
7.71(1H, m), 7.94(2H, m), 8.28(4H, m), 8.74(2H, m), 8.85(2H, m)

784.87 784.28

704.82 704.27

12 684.83 684.30

14 811.02 810.29

15 748.83 748.28

16 997.10 996.34

18 630.70 630.23

19 631.69 631.22

20 629.71 629.23

21 631.69 631.22

22 630.70 630.23

_18_
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23

& = 7.25@H, m), 7.332H, m), 74~7.51(11H, m), 7.58(2H, m),
7.94(2H, m), 8.28(4H, m), 8.42(2H, m), 8.74(2H, m)

629.71

629.23

24

& = 7.25Q2H, m), 7.332H, m), 741~7.519H, m), 7.58(4H, m),
7.792H, m), 7.94~7.96(3H, m), 8.57(1H, m), 8.74(2H, m)

551.64

551.21

25

& = 7.25Q2H, m), 7.332H, m), 741~7.51(12H, m), 7.58(4H, m),
7.79(4H, m), 7.94(2H, m), 8.63(1H, s), 8.74(2H, m)

627.73

627.24

26

& = 7.25QH, m), 7.33(2H, m), 7.41~7.52(16H, m), 7.58(4H, m),
7.85(4H, m), 7.94(2H, m), 8.3(4H, m), 8.63(1H, s), 8.74(2H, m)

779.93

779.30

27

§ = 7.25@2H, m), 7.33(2H, m), 741~7.52(14H, m), 7.58(4H, m),
7.79~7.85(4H, m), 7.94(2H, m), 8.3(Q2H, m), 8.63(1H, s), 8.74(2H,
m)

703.83

703.27

28

& = 7.25Q2H, m), 7.332H, m), 7.41~7.5(24H, m), 7.7~7.75@H,
m), 7.94(2H, m), 8.63(1H, s), 8.74(2H, m)

779.93

779.30

29

& = 7.25(2H, m), 7.332H, m), 741(1H, m), 7.45~7.51(21H, m),
7.7~7.75(5H, m), 7.92~8(5H, m), 8.63(1H, s), 8.74(2H, m)

829.99

829.32

30

& = 7.25(2H, m), 7.33~7.36(4H, m), 7.45~7.5(6H, m), 7.58(4H,
m), 7.852H, m), 7.94(2H, m), 8.4(2H, m), 8.59(2H, m), 8.74(2H,
m), 10.55(1H, s)

629.71

629.23

31

& = 7.25Q2H, m), 7.33(2H, m), 7.41~7.51(12H, m), 7.58(4H, m),
7.94(2H, m), 8.28(4H, m), 8.74(2H, m), 8.75(1H, s), 9.26(4H, m)

783.88

783.29

32

& = 7.25(@2H, m), 7.332H, m), 741~7.51(12H, m), 7.58(4H, m),
7.68Q2H, m), 7.79(6H, m), 7.94(2H, m), 8.23(1H, s), 8.74(2H, m)

703.83

703.27

33

34

& = 7.25~733(/H, m), 741~751(10H, m), 7.58~7.68(9H, m),
7.79(6H, m), 7.94(3H, m), 8.12(1H, m), 8.23(1H, s), 8.55(1H, m),
8.74(2H, m)

& = 7.25~7.29(4H, m), 7.32(1H, s), 7.33(3H, m), 7.41~7.51(10H,
m), 7.58~7.68(7TH, m), 7.79(4H, m), 7.94(3H, m), 8.12(1H, m),
8.55(1H, m), 8.74(2H, m)

868.02

792.93

868.33

792.30

35

8§ = 7.25@H, m), 7.33(2H, m), 741~7.51(12H, m), 7.58(4H, m),
7.68(2H, m), 7.79~7.85(8H, m), 7.94(2H, m), 8.23(1H, s), 8.74(2H,
m)

779.93

779.30

36

& = 2.34(12H, s), 7.25~7.33(6H, m), 7.45~7.5(6H, m),
7.58~7.6(8H, m), 7.94(2H, m), 8.63(1H, s), 8.74(2H, m)

683.84

683.30

37

& = 7.252H, m), 7.33~737(8H, m), 7.45~7.58(21H, m),
7.89~7.96(5H, m), 857(1H, m), 8.74(2H, m)

810.03

809.30

38

& = 3.83(12H, ), 6.33(2H, m), 6.92(4H, m), 7.25Q2H, m), 7.33(2H,
m),  745~7.56H, m), 7.58(4H, m), 7.94(2H, m), 8.63(1H, s),
8.74(2H, m)

747.84

747.28

39

& = 6612H, m), 7.14~7.17(12H, m), 7.23~7.25(6H, m), 7.33(2H,
m), 741~7.5(14H, m), 7.58(4H, m), 7.94(2H, m), 8.63(1H, s),
8.74(2H, m)

996.12

995.35

40

41

& = 573@2H, m), 625@H, m), 6.63(16H, m), 6.81(8H, m),
7.2~7.25(18H, m), 7.33(2H, m), 7.45~7.5(6H, m), 7.58(4H, m),
7.94(2H, m), 8.63(1H, s), 8.74(2H, m)
& = 7.05(@2H, m), 7.25@2H, m), 7.33(2H, m), 7.45~7.58(16H, m),
7.94(2H, m), 8.3(4H, m), 8.74(2H, m)

1296.56

626.75

1295.54

626.25

42

& =  T7.14(QH, m), 7.252H, m), 7.33Q2H, m), 7.45~7.5(6H, m),
7.58(4H, m), 7.7(2H, m), 7.94(2H, m), 8.15(2H, m), 8.53(2H, m),
8.74(2H, m), 9.3(2H, m)

628.72

628.24

43

& = 7.25Q@H, m), 7.33(2H, m), 7.41~7.51(12H, m), 7.58(4H, m),
7.94(2H, m), 8.28(4H, m), 8.74(2H, m), 9.26(4H, m)

784.87

784.28
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& = 7.25(@2H, m), 7.332H, m), 745~7.58(16H, m), 7.68(2H, m),

SIHSd 10-2011-0116618

M 1779@H, m), 7.94@H, m), 8.2(H, m), 83@H, m), B74CH, m) 70284 | 70228
& = 7.256H, m), 7.33Q2H, m), 745~7.58(16H, m), 7.68(2H, m),

B 7.79CH, m), 7.94@H, m), 82@H, m), 8.3@H, m), 8T42H, m) /7894 | 77831
& =  7.25~737(11H, m), 745~758(22H, m), 7.94Q2H, m),

46 lg.38~84(3H, m), 874(2H, m) 809.04 | 80830
& = 714(H, m), 725(H, m), 7.33QH, m), 745~7.5(6H, m),

47 [757~7.646H, m), 7.7(1H, m), 7.94QH, m), 853(1H, m), 8.74(H, 55164 | 55121
m), 9.3(2H, m)
& = 7.25Q2M, m), 7.32~7.36(AH, m), 745~756H, m), 7.58(4H,

48 |m), 785(1H, m), 7.94(H, m), 836(1H, m) 844(LH, m), 8.59(1H, 55164 | 55121
m), 8.74(2H, m), 9.75(1H, m)
& = 7.252H, m), 7.332H, m), 741~7510H, m) 7.58@H, m),

9 17.940H, m), 8.28@H, m), 8.59(IH, 5), 8.74(2H, m) 55263 | 55221
& = 7.25QH, m), 7.33@2H, m), 741~7.51(12H, m), 7.58(4H, m),

0 1779@H, m), 7.94@H, m), 8.63(IH, 5), 8.74(H, m) 627.73 | 62724
& = 7.25@QH, m), 7.332H, m), 741(2H, m), 7.51~7.52(8H, m),

51 |771QH, m), 7.85(4H, m), 7.94Q2H, m), 8.3(4H, m), 863(1H, s) 78388 | 783.29
8.74(2H, m), 8.85(4H, m)
& = 7.25QH, m), 7.33@2H, m), 741~7.52(14H, m), 7.58(4H, m),

52 |7.79~7.85(4H, m), 7.94(QH, m), 83(2H, m), 863(1H, ), 874(H, 70383 | 70327
m)
& = 705Q2H, m), 7.25@2H, m), 733(2H, m), 741~751(24H, m),

33 17940H, m), 821~826(4H, m), 8.74QH, m) 77894 | 77831
& = 7.25QH, m), 7.33@2H, m), 741(IH, m), 745~75121H, m),

4 177-773GH, m), 7.92~8(GH, m), 8.24(2H, m), 8742H, m) 83097 | 83032
& = 7.25Q2H, m), 7.33~736(AH, m), 745~75(6H, m), 7.58(4H,

55 |m), 7.85(2H, m), 7.94Q2H, m), 8.38(2H, m), 8.59(2H, m), 8.74Q2H, 63070 | 630.23
m)
& = 7.25QH, m), 7.33@2H, m), 741~7.51(12H, m), 7.58(4H, m),

6 17940H, m), 8.284H, m), 874@H, m), 9.264H, m) 78487 | 78428
& = 7.25QH, m), 7.33QH, m), 74~741(6H, m), 7.51(4H, m),

57 |768(2H, m), 7.792H, m), 7.94QH, m), 8.28(4H, m), 842(4H, m), 70679 | 706.26
8.74(2H, m)
& = 7.25~733(/H, m), 741~751(10H, m), 7.58~7.68(9H, m),

58 |7.79(4H, m), 7.943H, m), 812(1H, m), 828(2H, m), 855(1H, m)| 87001 | 869.33
8.74(2H, m)
& = 7.25~733(/H, m), 741~751(10H, m), 7.58~7.68(7H, m),

59 |7.79QH, m), 7.943H, m), 812(1H, m), 828(2H, m), 855(1H, m), 79391 | 793.30
8.74(2H, m)
& = 7.25@H, m), 7.33@2H, m), 7A1~7.51(12H, m), 7.58(4H, m),

60 |768Q2H, m),  779~7.85@H, m), 7.94QH, m), 828(4H, m) 78091 | 780.30
8.74(2H, m)
& =  234Q4H, ), 725~7338H, m) 745~75(3H, m),

61 |7 58~7.6(10H, m), 7.94(2H, m), 8.74QH, m) 896.09 895.41
& =  7.25Q2M, m), 7.33~737(8H, m), 745~758Q21H, m),

62 1789~7.94(4H, m), 859(IH, s), 8.742H, m) 81102 | 81029
& = 3.83(12H, 5), 6.332H, m), 6.924H, m), 7.25(2H, m), 7.33(2H,

63 i), 7.45~7.5(6H, m), 7.58(@H, m), 7.94(H, m), 874CH, m) 74883 | 74828

o1 |8 = 661QH, m), 714~7.17(12H, m), 7.23~7.256H, m), 733QH. 40710 | o9e.3a

m), 741~7.5(14H, m), 7.58(4H, m), 7.94(2H, m), 8.74(2H, m)
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§ = 573@QH, m) 625@H, m), 663(16H, m), 681@H, m),

65 |7.2~7.25(18H, m), 7.33Q2H, m), 745~7.5(6H, m), 7.58@4H, m) 129755 & 1296.53
7.942H, m), 8.742H, m)
§ = 725(H, m), 7.33~7.51(12H, m), 7.58~7.59(4H, m), 7.83(LH,

66 |m), 7.94~8GH, m), 8.28(4H, m), 874QH, m) | 67878 | 67825
& = 7.25QH, m), 7.33(2H, m), 741~751(9H, m), 7.58~7.6(3H,

67 |m) 778AH, m) 791~7.98@H, m) 806(1H, m) 828@H, m) 67977 | 679.25
8.38(LH, m), 8.742H, m) |
& = 7.25@H, m), 7.33@QH, m), 741~7.510QH, m), 7.58~7.59GH,

68 |m), 768~7.79(5H, m), 7.92~8(H, m), 8.28(4H, m), 87AQH, m) o8 | 75428
§ = 7.25(2H, m), 7.33(H, m), 741~751OH, m), 7.58~7.59@4H,

69 '), 7.9~8(7H, m), 8.28~8.38(6H. m), 874QH, m), 8851H, m) 7587 | 75528
& = 725~733GH, m), 741~751(13H, m), 7.58~7.636H, m),

70 1794~7984H, m), 8.12(1H, m), 8.284H, m), 8.74(2H, m) 79391 | 79330
§ = 7.253H, m), 7.33(3H, m), 741~75112H, m), 7.586H, m),

71 [769(H, m), 7.77(1H, m), 7.87(1H, m), 7.94(3H, m), 8.28(2H, m), 79391 | 793.30
8.55(LH, m), 8.74(2H, m)
§ = 741~75202H, m), 7.58@4H, m), 7.77QH, m), 82H, m),

72 (g 1con . 886, m 78091 | 78030
§ = 7QH, m), 7.26QH, m), 741~751(14H, m), 7.584H, m),

73 1803@H, m), 8.28(6H, m), 8.5@H, m), 8.69@H, m) | 78289 | 78229
& = 731QH, m), 741~7.51(12H, m), 7.584H, m), 7.77CH, m),

74 8@H, m), 818(2H, m), 8.284H, m), 8.86(4H, m) rea87 | 78428
§ = 741~751(12H, m), 7.58@4H, m), 7.77QH, m), 82H, m),

7> 1818@H, m), 8.28(4H, m), 871AH, m) 7884 | TEe.2
& = 7.06(2H, m), 741~7.51(12H, m), 7.58(4H, m), 7.92CH, m),

76 | 52528060, m) 66470 | 664.22
§ = 741~751(12H, m), 7.58(@H, m), 808QH, m), 82(2H, m),

7T Jgsa@r m. 9720H. m 71872 | 71821
§ = 7.33QH, m), 741~751(12H, m), 7.58@H, m), 7.8Q2H, m),

78 o0 . 5250, ) | 67874 67823
§ = 5350H, s), 6.38QH, m), 7.26QH, m), 741~7.51(12H, m),

79 7584H, m), 7.85(H, m), 8.284H, m) 66072 | 66023
§ = 725@H, m), 7.332H, m), 741~7510QH, m) 7.58Q2H, m),

80 17.94(H, m), 8.284H, m), 843@H, m) 56968 | 36917
& = 725QH, m), 7.33QH, m), 741~7510QH, m), 7.58Q2H, m),

81 177904H, m), 7.942H, m), 843(2H, m), 8.63(1H, 5) 26869 | Sesls
§ = 725QH, m), 7.33QH, m), 74~741@4H, m), 7.51@4H, m),

82 1779@H, m), 7.94QH, m), 842~8.43(4H, m), 8.63(IH, 5) >6968 | S69.17
& = 7.25(H, m), 7.33QH, m), 741@2H, m), 7.514H, m), 7.71(1H,

83 |m) 7.79@H, m), 7.94(2H, m), 843(2H, m), 863(lH, s) 885Q2H, 57067 | 570.16
m)
& = 725(H, m), 7.33@H, m), 741@2H, m), 7.51@4H, m), 7.94(2H,

84 |m), 828(4H, m), 843@H, m), 887(H, m) 27264 | 57215
& = 173(4H, m), 1L.88@H, m), 2.72(LH, m), 3.64(LH, m), 7.25(H,

85 |m) 7.33QH, m), 7.41QH, m) 7.51@H, m), 7.94QH, m), 8.284H, 71679 | 716.29
m), 8.74(2H, m), 8.87(4H, m)
§ = 194(4H, m), 296(4H, m), 3.7(1H, m), 7.25(2H, m), 7.33(2H,

86 |m), 741QH, m), 7.51@4H, m), 7.71QH, m), 7.794H, m), 7.85(1H, 71482 | 714.30
s), 7.94(2H, m), 874(H, m), 8.85(4H, m)

87 |6 = 56(1H, m), 6.9(1H, m), 7.25QH, m), 7.33QH, m), 741QH, 66069 &  660.22

_21_



[0115]
[0116]

[0117]

[0118]

[0119]

[0120]

SIHSd 10-2011-0116618

m), 7.51(4H, m), 7.94(2H, m), 8.28(@4H, m), 8.74(2H, m), 8.87(4H,
m)

8§ = 7.25Q2H, m), 7.33(2H, m), 7.41(2H, m), 7.51(4H, m), 7.71(2H,
88 |m), 7.79(4H, m), 7.94(2H, m), 861(1H, s), 8.74(2H, m), 8.85@4H, 655.71 655.22
m)

8§ = 5.11(Q2H, m), 7.25(2H, m), 7.33(2H, m), 741(2H, m), 7.51(4H,
89 |m), 7.71(2H, m), 7.79¢4H, m), 7.94(2H, m), 8.39(1H, s), 8.74(2H,| 645.71 645.24
m), 8.85(4H, m)

& = 1.35(8H, s), 7.11(2H, m), 7.41~7.51(12H, m), 7.58(4H, m),
7.794H, m), 7.86(2H, m), 8.63(1H, s), 8.95(2H, m)

& = 3.18(8H, m), 3.65(8H, m), 6.06(2H, m), 7.41~7.51(12H, m),
7.58@4H, m), 7.76(4H, m), 8.28(4H, m)

8§ = 7.02QH, m), 7.19~7.25(6H, m), 7.41~7.51(18H, m), 7.58(4H,
m), 7.74Q2H, m), 8.28(4H, m)

8§ = 593(1H, m), 6.63(4H, m), 6.81(2H, m), 7.2~7.25(5H, m),
93 |7.33(1H, m), 7.41~7.51(12H, m), 7.58~7.63(5H, m), 7.69(1H, m),| 795.93 795.31
7.94(1H, m), 8.28(4H, m), 8.74(1H, m)

& = 0.25(18H, s), 7.32H, m), 7.41~7.51(12H, m), 7.58(4H, m),
7.77QH, m), 7.92(2H, m), 8.28(4H, m)

8§ = 7.25(1H, m), 7.33(1H, m), 7.36(1H, m), 7.37~7.46(31H, m),
7.83(1H, m), 7.94(1H, m), 8.04(1H, m), 8.28(@H, m), 8.74(1H, m)
8§ = 172(12H, s), 7.25~7.38(8H, m), 7.45~7.63(14H, m), 7.77(2H,
m), 7.87~7.94(6H, m), 8.74(2H, m)

8§ = 7.25(BH, m), 7.33(3H, m), 7.41~7.51(9H, m), 7.58~7.6(5H,
97 |m), 7.78(1H, m), 7.94~7.98(4H, m), 8.22~8.28(3H, m), 8.35(1H, s),| 768.86 768.27
8.55(1H, m), 8.74(2H, m)

8§ = 7.06(1H, m), 7.25(2H, m), 7.33(2H, m), 7.41~7.51(9H, m),
98 |7.58~7.67(8H, m), 7.92~7.94(3H, m), 8.16(1H, m), 8.22~8.28(3H, 785.87 785.27
m), 8.54(1H, m), 8.74(2H, m)

& = 7.25Q2H, m), 7.332H, m), 741~7.51(9H, m), 7.58(2H, m),

90 739.95 739.37

91 798.93 798.34

92 845.04 844.24

94 773.08 772.32

95 887.11 886.32

96 861.04 860.36

9 7.94(2H, m), 8.28(4H, m), 8.43(2H, m) 25361 >53.19
& = 7.25(2H, m), 7.33Q2H, m), 741~7.51(9H, m), 7.58(2H, m),

100 7.79(4H, m), 7.94(2H, m), 8.43(2H, m), 8.63(1H, s) 25262 25220
& = 7.25Q2H, m), 7.33(2H, m), 7.37~7.46(22H, m), 7.76(1H, m),

101 7.89~7.96(4H, m), 8.43(2H, m), 8.57(1H, m) 73492 73425

102 & = 7.25(Q2H, m), 7.33Q2H, m), 741~7.58(9H, m), 7.68(2H, m), 55062 552.20

7.794H, m), 7.94(2H, m), 843(2H, m), 8.54(1H, m)

[AA]e] 1-9] & el & #7] &3 3g=s o83 OLED &2} Azt

2 ool g A8 s o]&gk 73] OLED 245 AZeivt. -4, OLEDE =dil&=(iHd-39dAF Alx)2HH
d (15 Q/00) &, EFERZAER, ofHE, dus, THTE TAHLRE AMgE 2
olAX R Yol Bygt F ALESIGITE. theo R, M FA FH|e] Y3 Erd
Z2 gu] el Aol 2-INATA (4,4 ,4"-tris(N,N-(2-naphthyl)-
phenylamino)triphenylamine)& 2L, ¥ W] HF%7} 10° torroll =gsk wj7bx] wj7iA|Zl &, Ao AFH
& Q7kstel 2-INATAS SAIA 110 719 el 60 nn 7719 AeFASS SHeet. oloA, e T3 &
vl o] o Aol NPB (N, N'-bis( a-naphthyl)-N,N'~diphenyl-4,4'~diamine) & %iL, e {%% <>L7 at¢]
NPBE SRAA AEFUT Sl 20 mm 779 AeADeS SHAAG. Ag FH 4
E ARz 10 torrdfl ] 0F 53 AA® 2w w2 sgE(e - 8= 2, 9, 18, 25, 37, 41, 50,
70 T 95)E  Ha, uE&E  Addye 2d =3E(] ke (pigdlr(acac)  [bis-(1-
phenylisoquinolyl)iridium(III)acetylacetonate])& 242} ¥& &, 7 E4& vE2 £z FIAA 4 UA
20 %302 E3Fo=N 7] AF dET fol 30 nm AL ©FFS TSI, oJojA HAHGTOEZHN
Alq (tris(8-hydroxyquinoline)-aluminum(III1))E 20 nm FAZ S23 v}, AAFYEFOZE Liq (lithium
quinolate)E 1 WA 2 nm FAZ &3 & & A F2 Fv]E o] &35le] Al S35 150 mme] FA=Z %
stod OLEDE Al &FsF i,

o)

[Hale] 1] Ze] 24 A=E o] 38k OLED 2} A=}

[¢]
@1 AN L) FUE R BBRAS, YRANSE VYN T 1 AT 34 ) el v
% o

| CBP (4,4 ‘-bis(carbazol-9-y1)biphenyl)Z& A}
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Ay 2 A Yo 3F Ao ZTAE AREA B wgel e thal (BP (4,4 ‘-bis(carbazol-9-
y1)biphenyl)Z AFg&har, Ayagdzo g BAlq (Bis(2-methyl-8-quinolinato)(p—phenyl-
phenolato)aluminum(III))S AF&3 AS #|95tas AA o 13 543 WH o2 OLED &A= A=skict.

2 e mE {7 $F SFgES ek A 1 WA AAlel 99 OLED Axbe} Hlale] 1 % 204 Az
Sael g sES sk OLED &Ake] Fadet B A9a8S 1,000 cd/m oA F7gske] 242} s17] &
20 ERHSATH

(% 2]

saenz | wanz | exms | g STHD, EESSCD | uyy

AMAlG 1 ZEE 2 (pig)2lr(acac) - 6.5 6.7 = A

MAlY 2| SEtE 9 (pigalr(acac) - 5.3 7.5 = A

AAIO| 3| SE2 18 | (pig)lracad) - ' 5.8 6.4 =AY

AAO] 4| BFSE 25 | (pig)lr(acac) - 6.3 7.3 =AY

AAO] 5| BEE 37 | (pighlracac) - 7.3 7.1 =AY

A 6| FBE 41 | (pig)dr(acac) - 7.0 6.9 = Al

AAC) 7| B2 50 | (pig)ilracac) -] 67 6.3 =AY

AAI] 8| BHEE 70 | (pig)lr(acac) - 6.0 76 =AY

AA] 9| BEE 95 | (pig)lriacac) - 63 8.5 =AY

@O 1 CBP (pig)r(acac) - 75 6.5 =AY

DO 2 CBP (pig)Ar(acac) BAQ | 75 26 =AY
A7) % 2RFE B oubygolM JEd {7k FAEEES HAdd AQaEA T SRR b fAsAY
S TFEAAS Hol= S AT 5 AT
T o 2AFFAA AFAEFTE AFESHH @uE 2 Iy mE {7 dFIFES SAEASE AMES &
A WSl sold Wk ohla PEALS FHAATL AYEEAELS Fustel 2uHHS AUAZ
T AT
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