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&, Ay (D
B g &g S o B g S
Br Br Ar1—N‘ N'Ar4
Ar, Ar}

EI 2 W2 7] e aAE Awets, & Sl mE #7] W ks Al A R Y] Al
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71 e bl AEHs ZAEE 598 AREA o, §hy] e 3 i 3ok 42 FAIHE dehE
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315 E BY A=

AL 3eE A 20 g (96.05 mmol), WFY H2Alol= 3.1 g (9.60 mmol, 75%), UEZwA 300 mL 2 Br,
10.85 mL (211.3 mmol)S &&3}3 120C 2 7193}, 3A7F & Aoz Wzlsla KO LN oz =434

I NCE FE3H9T. 7Y FF 3T dojx uAE FAR AAASIY FFE B 20 g (56.92 %)S A},

3E CY A=F

-8B 2R YUIed 254 g (122.95 mmol)E THF 1000 mLoll *=9o]a -78ColA n-bulLi (114.7 mmol, 2.5M in
hexane)S 3] 7}8FF T, 3083 Ao wHHA|ATE. 308% 313HE B 14.1 g (40 mmol)E 7}l t}. 124
b WRES SR MCE FE3T. §7158 MgSO= AXAIZ b s iate] §vE AAs e dyd=
e 723 (MC:Hex=1:1)2 AAst] 31gE ¢ 10 g (40 %) AAT}.

38 E DY A=

313 E ¢ 10g (16.06 mmol)S O} EAF 500 mLol 7}l 130°CE 7}E3t & Zn 20.2 ¢& HA3] A7),
¥ ohS, HCL 20 mLE A3 71etgdth. 3083 7n 10 g& © H7bska HCL 10 g ©) 78k, 12A]7L} 3
o 5 Aeow WAARG. SHFE 2a AAE uAS 2 Bt doj aAE NaOH Fgdo
NolF1 AdaEntE a2 AAste] 385 D 6.5 g (11.04 mmol, 638.74 %)< LA},

3}eHE D 5 g (8.49 mmol), ©tlHE|do}ldl 3.7 g (22.09 mmol), Pd(OAc), 0.09 g (0.42 mmol), NaOt-bu 3.26 g
(33.99 mmol)& 931 AAstelA] E7F4l 200 mL¥} P(t-bu)s 0.50 mL (1.019 mmol, 50% in xylene)S Wil 3
WA 12A17F w3 Apo g WSt Sret NCE ol &5t FEEGIT. U5 S MgSOE HEA
7 ta Agsste] &ulE A7 AddamvtEavs JAste] 89k 68 2.9 g (75.8 %)= LA

1H NMR (CDCls, 200MHz) : & = 6.63(8H, m), 6.81(4H, m), 7.02(2H, m), 7.2(8H, m), 7.58~7.59(6H, m),
7.73(2H, m), 7.87~7.92(4H, m), 8(4H, m), 8.13(2H, m). MS/FAB : 764.96(found), 764.32(calculated).

A7) Az 19 WS o]&3ste {7 wF sEE 1 WA SEE 675 AZxdgion, x 14 Azxz" f7] &

2 3ESe HNR 2 MS/FABE ERQIT)H,
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e . MS/FAB

H H NMR(CDCls, 200 MHz) found | calculated
& = 234(6H, s) 663@H m) 681@H, m) 7.022H, m),

L 1728H. m), 7.29~733(8H, m), 7.87(H, m), 8.13(2H, m) 69289 | 69232
& = 1.6924H, s), 6.05(aH, ), 7.022H, m), 7.22~7.3(24H, m),

2 |7.58~7.59(6H, mj, 7.73(2H, m), 7.87~7.924H, m), 8(4H, m),| 118057 | 1181.55
813(2H, m)
& = 6.63~6.68(6H, m), 6.81(2H, m), 7~7.02(4H, m), 7.2@4H,

3 |m), 7.3@H, m), 7.39(4H, m), 7.87~7.88(4H, m), 8.13(2H, m) | 68074 | 68023
& = 6.68(4H, m), 7~7.02(6H, m), 7.58~7.59(6H, m), 7.73(2H,

4 Iy, 7.87~7.928H, m), 8(4H, m), 8.13(2H, m) 724.80 | 724.24
& = 601(4H, m) 672(4H, m), 6.84@&H, m), 7.022H, m),

5 [717QH. m), 74@QH, m), 7.69QH, m), 7.87(2H, m). 8.13@H.,| 701.00 | 700.03
m)
& = 234(6H, s), 7.02Q2H, m), 7.14@H, m), 7.29~738(16H,

6 |m), 7.66(4H, m), 7.87-7.89(6H, m), 8.13(2H, m) 85297 | 85230
& = 6.34@4H, m), 7.02(2H, m), 7.5~7.52@8H, m), 7.712H, m),

7 |"7.794H, m), 7.87(2H, m), 7.984H, m), 8.13(2H, m) 73699 | 73611
5 = 234(6H, 5) 663@4H m) 681(2H, m) 7.022H, m),

8 [72(aH "m), 729~733@8H, m), 7.53@H, m), 787(H. m)| 807.04 | 806.25
8.01(2H, m), 8.13~8.184H, m)
& = 7.02QH, m), 7.25(8H, m), 7.53~7.59(14H, m), 7.73(2H,

9 |m), 7.87~7.92(4H, m), 8~801(8H, m), 8.13~8.18(6H, m) 114544 114525
& = 7.02QH, m), 73@H, m), 739(12H, m), 7.74@8H, m),

10 |5 g7 028, o 13t 86485 | 864.23
& = 347(6H, s) 663@H m) 6812H. m) 7.022H, m),

11 [710QH, m),  7.2~725(16H, m), 7.58~7.59(8H, m), 7.73(H.| 102524 | 1024.43
m), 7.87~7.924H, m). 8(4H, m), 8.13(2H, m)
& = 116(8H, m) 148@4H, m) 158(8H, m), 234(6H, s),

12 [257QH m), 677(H, m), 699(2H, m), 7.23~7.33(16H, m)| 70498 | 70441
79(2H, ‘m), 8.1(2H, m)
& = 1.16(16H, m), 148(8H, m), L58(16H, m), 2.34(6H, s),

13 [257@H. m), 715QH m) 7.29~733(8H, m), 7.94(2H, m)| 717.08 | 71651
826(2H. m)
& = 1.71(12H, m), 2.14~2.18(18H, m), 6.77(2H, m), 6.992H,

14 |m), 7.33(4H, m), 73~7.39(12H, m), 7.9(2H, m), 81(H, m) | 81706 | 81643
& = 171(24H, m), 214~2.18(36H, m), 7.15~7.17@4H, m),

15 17.40H, m), 7.692H, m), 7.9402H, m), 8.26(2H, m) 909.38 | 90851
& = 519(8H, s), 6.39(4H, m), 6.51(4H, m), 7.02~7.06(22H,

16 |m), 715(16H, m), 7.25(8H, m), 7.58~7.59(6H, m), 7.73(H.|1622.00| 1620.63
m). 7.87~7.92(4H. m), 84H. m), 8.13(2H, m)
& = 135(18H, s), 3.83(6H, s), 6.55(H, m) 6.63@H, m),

17 |6812H m), 7.01~7.05(10H, m), 7.2(4H. m) 7.68(4H m)| 837.10 | 83643
7.87(2H. m), 813(2H, m)
& = 0.25(18H, s), 2.34(6H, s), 6.61~6.63(8H, m), 6.81(2H, m),

18 | 7.02QH, m), 7.15~7.2(8H, 'm), 7.29~7.33(8H, m), 7.87(H.| 837.25 | 836.40
m), 8.13(2H, m)
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19

S = 6.73(8H, m), 7.02(2H, m), 7.21(8H, m), 7.3(4H, m),
7.37~7.39(28H, m), 7.46(24H, m), 7.55(12H, m), 7.87(2H, m),
8.13(2H, m)

173437

1732.61

20

& = 3.83(6H, s), 6.61(8H, m), 6.99~7.05(14H, m), 7.68(4H,
m), 7.87(2H, m), 8.13(2H, m)

796.85

796.27

21

6 = 661(8H m), 6.99~7.02(10H, m), 7.25(@8H, m),
7.58~7.59(6H, m), 7.73(2H, m), 7.87~7.92(4H, m), 8(4H, m),
8.13(2H, m)

989.11

988.34

22

S = 6.81(8H, m), 7.022H, m), 7.39(8H, m), 7.71(2H, m),
7.87(2H, m), 8.13(2H, m)

612.68

612.21

23

& = 234(6H, s), 3.83(12H, s), 6.52(8H, m), 6.74(8H, m),
7.02(2H, m), 7.29~7.33(8H, m), 7.87(2H, m), 8.13(2H, m)

812.99

812.36

24

& = 234(6H, s), 6.63(4H, m), 6.81(2H, m), 7.022H, m
7.2(4H, m),  7.29~736(10H, m), 749~75@4H, m
7.74~7.77(4H, m), 7.84~7.88(6H, m), 8.13(2H, m)

793.00

792.35

25

& = 6.63(4H, m), 6.81(2H, m), 7.02(2H, m), 7.17~7.2(6H, m),
7.36~74(4H, m), 7.49~75(4H, m), 7.69~7.77(6H, m)
.84~7.88(6H, m), 8.13(2H, m)

777.01

776.23

26

= 234(6H, s) 663@H, m), 6.812H, m) 7.02(4H, m),
2(4H, m), 7.29~7.33(8H, m), 7.71(4H, m), 7.82~7.88(8H, m),
12~8.13(6H, m), 8932H, m)

ONO| N

893.12

892.38

27

2(6H, m), 7.4(2H, m), 7.69(2H, m), 7.82~7.88(10H, m

~8.

663(4H m), 6.81(2H, m), 6.91(2H, m), 7.02(2H, m),
~7. )
~8.13(6H, m), 8.93(4H, m)

=i

877.12

876.26

28

6.63(4H, m), 6.81(2H, m), 691(2H, s), 7.02(2H, m),
2(4H, m), 771(2H, m), 7.82~7.88(12H, m), 8.12~8.13(6H,
, 8.93(6H, m)

3 NO|oo~NO
=N}

812.99

812.32

29

6.634H, m), 6.81(2H, m), 691(2H, s), 7.02(2H, m)
2(6H, m), 74Q2H, m), 7.69QH, m), 7.82~7.88(12H, m),
13(6H,  m), 8.93(6H, m)

977.24

976.29

30

0 OO

~7.
~8.

= 383(6H s), 6.63(4H, m), 6.81(2H, m), 7.02~7.05(6H, m),
8H, m), 7.68~7.71(12H, m), 7.82~7.87(4H, m), 8(4H, m),
2H, m)

973.16

97237

31

2.34(6H, s), 6.63(4H, m), 6.81(2H, m), 7.02(4H, m),
H, m),  7.29~7.33(8H, m), 7.85~7.87(12H, m), 8.13(4H,
.52(8H, m)

[N}
=

=
[o0]

’

993.24

99241

32

= 6.63(4H, m), 6.81(4H, m), 7.02(2H, m), 7.2(4H, m
3(@H, m), 739(4H, m), 7.57(2H, m), 7.73~7.78(4H, m),
.87~7.88(4H, m), 8.1~8.13(6H, m), 8.42(4H, m)

oo W

949.09

948.33

33

= 3.83(6H, s) 662~6.63(6H, m), 6.81(2H, m
.02~7.05(6H, m), 7.2(4H, m), 7.39(12H, m), 7.68(4H, m
4(2H, m), 7.87~7.91(8H, m), 8.13(2H, m)

\IO

1073.28

1072.40

34

6.63(4H, m), 6.81(2H, m), 7.02(2H, m), 7.17~7.2(6H,
(2H m), 7.57~7.58(6H, m), 7.69(2H, m), 7.87(2H,
94(2H, m), 8.13(2H, m), 8.22(2H, m), 8.38(2H, m), 883(2H

vLO-b
33

881.08

880.24

35

3.83(6H, s), 6.63(4H, m), 6.69(4H, m), 6.81(2H, m),
05(6H, m), 7.2(4H, m), 741(2H, m), 7.51~7.54(12H,

o
N

877.08

876.37

36

7.

.68(4H, m), 7.87(2H, m), 8.13(2H, m)

= 09(12H, m), 1.91(8H, m), 6.63(4H, m), 6.69(4H, m),
(2H, m), 7.02(2H, m), 7.2(4H, m), 7.28(2H, m), 7.38(2H,
7.54~755(6H, m), 7.63(2H, m), 7.71~7.77(4H, m),
7~7.93(6H, m), 8.13(2H, m)

OO,\’OO

953.26

952.48

37

= 09(12H, m), 191(8H, m) 6.58~6.63(6H, m),
75~6.81(4H, m), 7.02QH, m), 7.2~7.28(14H, m), 7.38(H,

. 7.55~7.62(10H, m), 7.73(2H, m), 7.87~7.92(6H, m), 8(4H,
. 813(2H, m)

=]

1205.57

1204.57

38

= 0.9(24H, m), 191(16H, m), 6.58(4H, m), 6.75(4H, m),
02(2H, m), 7.28(4H, m), 7.38(4H, m), 7.55(4H, m), 7.62(4H,
, 771(2H, m), 7.87(6H, m), 8.13(2H, m)

1l

o

1089.49

1088.60

_22_



[0099]

SIHSd 10-2011-0121147

39

= 09(48H, m), 1.91(32H, m), 6.64(4H, m), 6.81(4H, m),
.02(2H, m), 7.28(4H, m), 7.38(4H, m), 7.55(4H, m), 7.69(4H,

a0

1666.35

1664.98

40

, 7.71(2H, m), 7.77(4H, s), 7.84~7.87(10H, m), 8.13(2H, m)
= 234(6H, s), 519(8H, s), 6.39(4H, m), 6.51(4H, m),
7.06(22H, m), 7.15(16H, m), 7.29~7.33(8H, m), 7.87(2H,
13(2H, m)

o
N

1397.74

1396.57

41

”ooz

6.58~6.63(6H, m), 6.75~6.81(4H, m), 7.02(2H, m
7.26(32H, m), 7.55(2H, m), 7.62(2H, m), 7.69(2H, m),
(4H, m), 8.13(2H, m)

2

NN 3 NO

00 =
~N =

1157.49

1156.39

42

3.83(6H, s), 6.58(4H, m), 6.75(4H, m), 7.02~7.05(6H, m
1(16H, m),  7.26~738(32H, m),  7.55@H, m),
2~7.68(8H, m), 7.87(6H, m), 8.13(2H, m)

O.,\I

1686.08

1684.68

43

= 6.58~6.63(6H, m), 6.75~6.81(4H, m), 7.022H, m
16~72(12H, m), 7.28(2H, m), 7.35~7.38(6H, m),
55~7.62(10H, m), 7.73~7.75(6H, m), 7.87~7.92(6H, m)
(4H, m), 8.13(2H, m)

ONNO N O

1241.52

1240.48

44

= 6.39(2H, m), 6.55(2H, m), 6.63(4H, m), 6.81(2H,
02(2H, m), 7.16~7.2(24H, m), 7.31~7.35(14H, m), 75(2H,
, 7.71~7.75@8H, m), 7.87(2H, m), 8.13(2H, m)

Sde)
é

1317.61

1316.51

45

= 6.48(4H, m), 6.65(4H, m), 7.02QH, m), 7.17~7.22(14H,
28(12H, m), 7.4~7.45(14H, m), 7.56(4H, m), 7.69(2H,

-

1630.02

1628.51

46

7.
» 7.81(12H, m), 7.87(2H, m), 8.13(2H, m)

= 658~6.63(6H, m), 6.75~6.81(8H, m), 7.02(2H, m),
7~7.2(6H, m), 7.28QH, m), 7.38~7.4(4H, m), 7.48(4H, m),
5QH, m), 7.62(2H, m), 7.69Q2H, m), 7.87(4H, m), 8.13(H,
 8.51(4H, m)

SSule

115741

1156.34

47

0'13\1\10133013\10':

= 1.51(8H, m), 2.09(8H, m), 3.83(6H, s), 6.58~6.63(6H, m),
675~6.81(4H, m), 7.02~7.05(6H, m), 7.2(4H, m), 7.28(2H,
37238(2H m), 7.55(2H, m), 7.62~7.68(6H, m), 7.87(4H, m),
(2H, m)

[Nt

1009.28

1008.47

48

1.51(8H, m), 2.11(8H, m), 6.63(4H, m), 6.77~6.81(4H,

), 7.02(2H, m), 7.18~7.24(8H, m), 7.44(2H, m), 7.61(2H,
m), 7.73~7.75(4H, m), 7.87(2H, m), 7.99~8.02(6H, m),
8.09~8.13(4H, m), 8.75(4H, m)

3°’°°3
I

1051.32

1050.47

49

6 = 148(12H, m), 2.02(8H, m), 3.83(6H, s), 6.58~6.63(6H,
m), 6.75~6.81(4H, m), 7.02~7.05(6H - m), 7.2(4H, m), 7.28(2H
m), 7.38(2H, m), 7.55(2H, m), 7.62~7.68(6H, m), 7.87(4H, m),
8.13(2H, m)

1037.33

1036.50

50

6 = 148(24H, m), 2.02(16H, m), 6.58(4H, m), 6.75(4H, m),
7.02(2H, m), 7.28(4H, m), 7.38(4H, m), 7.55(4H, m),
7.62(4H, m), 7.71(2H, m), 7.87(6H, m), 8.13(2H, m)

1137.54

1136.60

51

6 = 234(6H, s), 3.49(8H, s), 6.58~6.63(6H, m), 6.75~6.81(4H,
m), 7.02(2H, m), 7.2(12H, m), 7.28~7.38(12H, m), 7.55(2H,
m), 7.62(2H, m), 7.87(4H, m), 8.13(2H, m)

1073.37

1072.48

52

(o2}

= 3.49(16H, s), 6.58(4H, m), 6.75(4H, m), 7.02(2H, m),
7.2(16H, m), 7.28(4H, m), 7.38(4H, m), 7.53~7.55(8H, m),
7.62~7.66(8H, m), 7.87(6H, m), 8.13(2H, m)

1583.59

1580.42

53

O

= 6.62(4H, m), 6.7(4H, m), 7.02(2H, m), 7.55(4H, m),
7.87(2H, m), 7.99(4H, m), 8.07(4H, m), 8.13(2H, m), 8.75(4H,
m)

670.76

670.26

54

6 = 2.34(6H, s), 6.62~6.63(6H, m), 6.7(2H, m), 6.81(2H, m),
7.02(2H, m), 7.2(4H, m), 7.29~7.33(8H, m), 7.55(2H, m),
.8

~

694.86

694.31

55

7(2H, m), 8.07(2H, m), 8.13(2H, m)

= 7.02(2H, m), 7.25(8H, m), 7.37(4H, m), 7.57~7.59(10H,
), 7.69~7.75(10H, m), 7.87~8(12H, m), 8.13(2H, m),
22(4H, m)

1121.33

1120.43

56

= 6.63(4H, m), 6.81(2H, m), 7.02(2H, m), 7.2~7.25(12H,
), 737(2H, m), 7.57~7.59(8H, m), 7.69~7.75(6H, m),
.87~8(10H, m), 8.13(2H, m), 8.22(2H, m)

30100301

~

1019.24

1018.40
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[0100]
[0101]

[0102]

[0103]

[0104]

[0105]
[0106]

[0107]

SIHSd 10-2011-0121147

= 662-663(6H, m), 6812H, m) 702QH m),
~7206H, m). 74@H, m), 771(2H, m), 7.8@2H, m)| 61474 | 61425
@H, m), 8.13(2H, m), 8.75(2H, m)
7.25~7.39(14H, m), 7.5(H, m), 7.632H, m), 7.8(2H, m),

94(2H, m), 8.1~8.12(4H, m), 8.55(2H, m), 8.9(2H, m) 696.78 | 696.24
1.72(12H, s), 6.55(H, m), 6.73(4H, m), 7.02~7.05(10H,

), 771(2H, m), 7.87(2H, m), 8.132H, m) 592.77 | 592.29
= 638@8H, m), 656(8H, m), 6.63(4H, m), 681(2H, m),
020K M), 72~7.2502H, m), 7.58~7.59(6H, m), 7.73@2H| 109533 | 1094.43
7.87~7.92(4H, m), 8(4H, m), 8.13(2H, m)
234(6H, s), 6.594H, m), 6.77(4H, m), 6.89~6.92(8H, my),

20H, m). 7.29~7.33@8H, m), 7.87(3H, m), 813(2H, m) | /2085 | 720.28
234(6H, ), 673@BH, m), 7.02QH, m), 7.21@4H, m),
~737(Q0H, m), 7.46(8H, m), 7.55@H, mj, 7.87(2H. m)|105344| 105240
2H, m)

= 234(6H. ) 271(8H, s), 673@H. m), 7.022H, m).
63 |7.11~7.14(8H, m), 7.21(4H, m), 7.29~7.33(12H, m), 7.87(2H. 95332 | 95237
m), 8.13(2H, m)

= 673(8H, m), 7.02QH, m), 721@H. m), 73(@H, m),
64 |7378H m), 746(8H, M), 7.55(A1, m), 7.87QH. m), 7.99@H | 1027.37 | 102636
m), 8.13(2H. m), 8.75@4H, m)

57

00 =
\IKO

NN

~
ol

58

1

59

60

)

0n3\10030n

6l |

62

WO o

R
~

N[O

O

& = 2.88(8H, m), 6.58(4H, m), 6.76(4H, m), 7.02~7.04(10H,

65 |m),_  7.25(8H, m), 7.58~7.59(6H, m), 7.73(2H, m),| 969.22 968.41
7.87~7.92(4H, m), 8(4H, m), 8.13(2H, m)
6 = 6.63(4H, m), 6.81(4H, m), 6.99~7.05(10H, m), 7.17(2H,

66 |m), 7.25(4H, m), 74(2H, m), 7.69(2H, m), 7.87(2H, m),| 724.93 724.20
8.13(2H, m)
& = 6.69(4H, m), 6.87(4H, m), 7.02(2H, m), 7.16(4H, m),

67 |747(4H, m), 7.54(4H, m), 7.85~7.87(6H, m), 7.99(4H, m),| 814.97 81431
8.13(2H, m), 8.75(4H, m)

[HA]e] 1-3] & ol whd f7] 23 3g=S o83 OLED 244k Az

el g Agg o] &g 729 OLED &AHs AFa et 941, OLEDE Zeiz=(3d-3dA
BAS 110 (15 @/0) &, EYIRRAER, oMlE, A&, SHFE %iH s
o

AAEH & ol axmpee] do] WAe T AEElgT), tteow . XE ZH X%

gule] 718 EH

0 718 AR, Ja =2 ZAH] e A 4 4 ,4"—tr1S(N,N—(2—naphthyl)—Dhenylamlno)tr1phenylamine

Fol 60 nm 719 AEFFHSS SHAT.

2, A ve AFEE 107 torrel ERE WA wl7A7 &, A AFE vkshel 2-TNATA
0 3 =

olojA, HF FzF Au] el th2 Ao N N'-bis( a-naphthyl)-VN,N'-diphenyl-4,4'-diamine (NPB)= ¥ir, A
of AFE A7Isle] NPBE S2AIA AETTUZT #1 20 nm FAY AI3HAETS T2

DNA

oo} HALHEZF o2 M tris(8-hydroxyquinoline)-aluminum(II1) (AlQ)E 20 nm FA=Z
lZ0° & lithium quinolate (Lig)E 1 WA 2 nm FAE &3 & = 1% =2 AHlE
< 150 o] FAZ FHsto] OLEDE A&t

Aw Mz 7k SRS 10 torr stol M AF53E AAste] OLED LHALE AT}
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