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[0126]

#HiE 'H NMR (300 MHz, CDClg) MS/FABR

HE (&) M)

1 8.6(d, 1H), 7.82~7.92(m, 2H), 7.70~7.77(m, 2H), 7.14~7.52{m, 8H), 371
6.95(d, 1H), 1.84(s, 6H)

2 9.28(d, 1H), &.88(d, 1H), 8.51(d, 1H), 7.61~7.90(m, G6H), 448
T7.12~7.40{m, 8H), 6.95(d, 1H), l.84(s, BH)

3 8,05~8.11(m, 2H), 7.89~7.99(m, 3H), 7.59~7.7%m, 4H), 421
7.14~7.41(rn, 8H), 1.84(s, EH)

4 8.43(d, 1H), 7.89~7.93(m, 3H), 7.62~7.76(rm, 3H), 7.24~7.561{m, BH), 431
7.08~7.18 {m, 2H), 1.84(s, EH)

5 8.54(d, 1H), 8.11(d, 1H), 7.71~7.93(m, 5H), T7.49~7.62(m, 2H), 459
7.22~7.42(m, 10H), 1.84(s, BH)

6 8.11~8.19(m, 2H), 7.99(d, 1H), 7.92(d, ZH), 7.70~7.78(m, 3H), 535
7.32~7.64(m, 14H), 7.17(d, 1H), 1.84(s, BH)

T 7.92{d, 2H), 7.70~7.74lm, 2H), 7.15~7.38(m, BH), 6.94~7. 11({m, 2H), 432
1.84(s, BH)

8 9.12(s, 1H), 7.92(d, 2H), 7.72~7.74(m, 2H), T7.24~7.41(m, EH), 434
7.16(d, 1H), 1.84(s, 6H)

9 8.17(d, 1H), 8.01(d, 1H), 7.71~7.93(m, 4H), T7.26~7.6H4{m, 8H), 437
T.16(d, 1H), 1.84(s, 6H)

10 | 8.54(d, 1H), 7.46~7.92(m, 2H), T7.71~7.76(m, 2ZH), 7.24~7.61(m, 486
15H), 1.84(s, BH)

11 | 8.12(s, 1H), 7.90(d, 2H), 7.70~7.76(m, 2H), 7.15~7.5Tm, 12H), 437
1.84(s, 6H)

12 B.85(d, 2H), 7.90(d, 2H), 7.70~7.76(m, 2H), T7.15~7.41(m, 8H), a2
1.84(s, BH)

13 | 8.70{s, 2H), 7.92(d, 2H), 7.72~7.76(m, 2H), T.16~7.41(m, TH), 373
1.84(s, 6H)

14 8.24{s, 1H), 7.92(d, 2H), 7.70~7.78(m, EH), 7.26~7.52(m, 12H), 524
7.16(d, 1H), 1.84(s, 6H)

15 | 8.98(s, 1H), 8&.66(s, 1H), T7.90(d, 2H), 7.72~7.76(m, 2H), 438
7.25~7.59(m, 11H), 7.15(d, 1H), lL.Bd(s, EH}

18 | B8.98(s, 1H), B8.67(s, 1H), 7.89(d, 2H), 7.70~7.79%m, 2H), 438
7.25~7.58(m, 11H), 7.19(d, 1H), 1.84(s, GH)

17 9.36(s, 1H), 98.01({s, 1H), 7.91(d, 2H), 7T.70~7.76(m, 2H), 438

7.24~7.58(m, 11H), 7.16(d, 1H), 1.B4(s, EH)
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[0127]

13 9.26(s, 1H), 8.84(s, 1H), 8.09(d, 1H), 7.89(d, 2H), 7.72~7.76(m, 2H), 372
7.27~7.41(m, BH), 7.16(d, 1H), 1.84(s, 6H)

19 8.69(s, ZH), 7.88(d, 2H), 7.72~7.76(m, 2H), 7.27-7.40(m, B6H), 373
7.18(d, 1H), 1.84(s, EH)

20 | 7.92(d, 2H), 7.72~7.78(m, 3H), 7.61(d, 1H), 7.27~T7.40(m, EH), 377
7.16(d, 1H), 1.84(s, BH)

21 T.92(d, 2H), 7.72~7.76(m, 2H), 7.27~7.59(m, 12H), 7.17-7.19(m, 436
2H), 1.84(s, BH)

22 7.92(d, 2H), 7.72~7.76(m, 3H), T.24~T.41(m, TH), 7.19(d, 2ZH), 376
1.84(s, BH)

3 | 7.92~7.99(m, 3H), T7.72~7.78(m, 3H). T7.52~754(m, ZH), 426
7.27~7.41m, TH), 7.16(d, 1H), 1.84(s, 6H)

24 7.90~7.92(m, 3H), 7.72~7.79(m, 5H), 7.27~7.41(m, TH), 7.16(d, 1H), 482
1.84(s, BH)

% 8.2T(s, 1H), 7.00(d, 2H), 7.92~7.76(m, 4H), T.57(d, ZH), 506
7.24~7.41(m, BH), 7.16(d, 1H}, 1.84(s, 6H)

26 8.48(d, 1H), 7.92(d, 2H), 7.72~7 76{m, 2H), 7.656(d, 1H}, 7.46(s, 1H), 410
7.15~7.37(m, 8H), 6.86(t 1H), 1.84(s, 6H)

27 8.79~8.84(m, 2H), 7.92(d, 2H), 7.72~7.76(m, 2H), 7.49(s, 1H), 411
7.15~7.38(m, 8H), 1.B4(s, BH)

28 8.47(d, 1H), 7.89(d, 2H), 7.72~7.76(m, 2H), 7.15~7.55(m, 14H), 486
B.687(t, 1H), 1.84(s, GH)

29 8.33(s, 1H), 7.92(4, 2H), 7.72~7.78(m, 4H), 7.60(d, 1H), 7.51(d, 2H), 528
7.18~7.42(m, 9H), 3.43(mn, 1H), 1.84(s, 6H), 1.32(s, 6H)

30 8.41~8.46(m, 2H), 8.19(w, 1H), 7.90~7.98{(m, 3H), T.70~T7.76(m, 476
2H), 7.49~7.58(m, 3H), 7.15~7.40(m, TH}, 1.84(s, GH)

3l 7.90~7.96(m, 4H), 7.81(s, 1H), 7.50~7.76(m, 4H), 7.14~7.42(m, 9H), 5Dz
1.84(s, BH), 0.65(s, 6H)

32 7.88~7.94(m, 4H), 7.46(s, 1H), 7.25~7.76(m, 22H), T.15(w, 1H), E26
1.84(s, 6H)

3 8.49(w, 1H), 8.20~8.27(m, 2H), 7.49~7.90(m, TH), 7.22~T.40(m, 447
TH), 7.01~7.17(m, ZH), 1.84(s, 6H)

34 B.67(w, 1H), 8.21~8.49(m, 4H), 7.69~7.90{(m, 4H), 7.24~T7.51(m, 524
10H), 7.02~7.16(m, 3H), 1.84(s, EH}

H 8.26(s, 1H), 8.85(w, 1H), 8.12(w, 1H), 7.72~7.92(m, EH), 448

7.48~7.58(m, 2H), 7.16~7.43(m, TH), 1.84(s, 6H)
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3% | 7.92~7.98(m, 3H), T7.72~7.80(m, B5H), T.47-7.58(m, 4H), 502
7.18~7.39(m, 8H), 1.B4(s, EH}

37 8.72~8.74(m, 2H), 8.08(s, 1H), 7.90~7.94(m, 4H), 7.70~7.76(m, 2H), 650
7.14~7.59(m, 19H), 1.84(s, BH)

3 | 8.26~8.54(m, 2H), 7.90~7.93m, 2ZH), T7.73~7.77(m, 3H) 562
7.18~7.55(m, 17H), 1.84(s, 6H)

33 8.23~8.29(m, 3H), 7.88~7.91(m, 2H), 7.B9~7.7B(m, 3H), B89
7.19~7.58(m, 17H), 1.84(s, GH)

40 | 8.40~8.47(m, 2H), 8.19(w, 1H), 7.70~7.93(m, 6H), 7.14~7.56(m, 552
13H), 1.B4(s, BH)

41 | B.47~8.49(m, 1H), 7.71~7.92(m, 8H), 7.17~7.53(m, 14H), B.84(s, 562
1H), 1.84(s, 6H)

42 8.77-8.85(m, 2H), T7.90~7.893(m, 2H), T.72~7.78(m, 6H), 563
7.17~7.59(m, 13H), 1.84(s, BH)

43 | 8.43~8.48(m, 1H), 7.70~7.93(m, 6H), 7.46~7.58(m, 3H) 500
6.87~7.37(m, SH), 2.27(s, 3H), 1.84(s, BH)

44 8.24~8.26(m, 4H), 7.72~7.92{(m, 4H), 7.52~7.58(m, 4H), Liv4a]
7.14~7.43(m, 9H), 1.84(s, BH}

45 | 8.53(w, 1H), 8.08~8.13(m, 2H), 7.90~7.95(m, 3H), 7.61~7.72(m, £35
3H), 7.17~7.53(m, 14H), 1.84(s, 6H)

46 | 7.91~-7.94(m, 2H), T7.70~7.78{m, 4H), 7.46~7.57(m, 2H) 508
7.15~7.38(m, 8H), 6.95~7.02(m, ZH), 1.84(s, 6H)

47 7.92~8.19(m, 5H), 7.69~7.75(m, 3H), 7.15~7.58(m, 11H), 1.84d(s, 503
6H)

48 | 9.01(s, 1H), B.6T(s, 1H), 7.70~7.93(m, G6H), 7.13~7.58(m, 14H), 564
L.B4(s, 6H)

43 9.01(s, 1H}, B.67(s, 1H), 810(s, 1H), 7.71~7.9Z(m, 4H), B64
7.14~7.53(m, 15H), 1.84(s, 6H)

50 9.01(s, 1H), 7.90~8.24(m, 3H), 7.16~7.75(m, 22H), 1.84(s, BH) &40

51 |9.25~9.26(m, 2H), B8.84~8.88(m, 2IH), 7.88~8.12(m, 4H), 526
7.73~7.92(m, BH), 7.16~7.38{m, TH), 1.84(s, BH)

52 | 7.72~7.91(m, 4H), 7.13~7.37(m, 11H), 6.61~6.80(m, 6H), 1.84(s, 461
EH)

53 7.69~7.89(m, 6H), 7.16~7.44(m, 11H), 6.94(s, 2H), B.59~6.82(m, 563

8H), 1.84(s, BH)
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64 | 8.52(w, 1H), T.88~B.00(m, 4H), 7.61~7.68(m, 2H), 7.02~7.54(m, 387
§H), 0.65(s, GH)

85 | 9.31(w, 1H), 8.92{(w, 1H), 8.51{w, 1H), 7.85~8.02(m, 4H), 464
T.60~7.72(m, 4H), 7.32~7.51{m, 5H), 7.00~7.14(m, 2H), 0.65(s, BH)

86 | 7.86~8.12(m;, TH), 7.47=7.79(m, 6H), 7.31~7.38(m, 4H), 0.65(s, 437
6H)

57 | 8.54(w, 1H), 8.13(w, 1H), 7.84~8.02(m, BH), 7.53~7.7l{m, BH), 475
7.26~7.43(m, BH), 0.65(s, 6H)

88 |8.11-8.19(m, 2H), 7.89~8.01(m, 5H), 7.76(s, 1H), 7.28~7.68(m, 861
15H), 0.65(s, 6H)

59 | 8.00(d,1H), 7.88~7.30(m,3H), 7.60~7.66(m,2H), 7.48~7.51(m, 2H), 448
7.32~7.38(m, 3H), 7.19(d, 1H), 6.95~86.89(m, 2H), 0.65(s, EH)

B0 |8.17(s, 1H), B.00(m, 2H), 7.86~7.90(m, 3H), 7.46~7.66(m, BH), 445
7.32~7.38(m, 3H), 0.65(s, BH)

61 | 8.56(m, 1H), 8.00(d, 1H), 7.88~7.90(m, 3H), 7.32~7.66(m; 13H), 502
7.21{mm, 2H), 0.B5(s, EH)

g2 |#8.70(s, 2ZH), 8.00(d, 1H), 7.88~7.80({m, 3H), 7.B0~7.66(m, 2H), 388
7.48~7.51(m, 2H), 7.32~7.38(m, 3H), 0.85(s, EH)

63 |[8.22(s, 1H), &00(d, 1H), 7.86~7.90(m, 3H). 7.78(m, 4H), 540
7.60~7.66(rm, 2H), 7.32~7.51{m, 11H), 0.65(s, 6H)

B4 8.989(s, 1H), B8.67(s, 1H), B8.00(d, 1H), 7.88~7.90{m, 3H), 504
7.32~7.66(m, 12H), 0.65(s, 6H)

85 |[8.99(s, 1H), 8.67(s, 1H) 7.89(d 1H), 7.88~7.8%(m, 3H). 504
7.32~7.66(m, 12H), 0.85(s, 6H)

66 [9.34(s, 1H), 9.02(s, 1H) 8.00(d, 1H), T7.88~7.90(m, 3H), 504
7.32~7.66(rm, 12H), 0.65(s, 6H)

67 7.66~8.00(m, 5H), 7.78(m, 1H), 7.48~7.B6(m, BH), 7.28~7.37(m, 443
4H), 0.65(s, BH)

68 |[8.28(s, 1H), @8.00(d, 1H), 7.88~7.90(m, 3H), 7.78(4, 2ZH), 22
7.48~7.60(rn, 6H),7.32~7.38(m, JH) 0.65(s, 6H}

=] 8.47(d, 1H), 8.00(d, 1H), 7.88~7.80(m, 3H), 7.47~7.66(m, BH), 4268
7.32~17.38(m, 3H), 7.20(t, 1H), 6.85(t, 1H), 0.65(s, BH)

70 | 8.40~8, 44(mm, 2H), 8.19(d, 1H), 7.88~8.00(m, 5H), 7.45~7.66(m, TH), 492
7.32~7.368(rn, SH),0.66(s, 6H)

i} 7.868~8.00(m, BH), 7.45(s, 1H), 7.32~7.66(m, 21H), 0.65(s, BH} 642
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72 | 8.87(s, 1H), 8.49(d, 2H), 8.22(s, 2H), B.00(d, 1H),  7.88~7.90(m, 540
3H), 7.60~7.66{(m, 2H), 7,48~7.61(m, 4H), 7.25~7 38(m, BH), 6,99(t,
2H), 0.65(s, 6H)

73 8.47(d, 1H), B.00(d, 1H)7.88~7.90(m, 3H), 7.32-7.60(m, 502
13H),7.204t, 1H),6.85(t, 1H), 0.65(s, GH)

74 | 8.73(d, 2H), 8.08(s, 1H), 7.88~B.00(m, BH), 7.24~7.60(m, 19H) BBE
0.65(=, EH)

fi:] 8.55(m, 1H), 8.23(d. 1H), 6.00(d, 1H), 7.88~7.80(m, 3H), 578
7.32~7.60(m, 16H), 7.21(m, 2H), 0.65(s, BH)

76 | 8.23~8.27(m, 3H), 8.00(d, 1H), 7.88~7.80(m, 3H), 7.32~7.89(m, 805
18H), 0.65(s, 6H)

7 8.40~8.45(m, 2H), 8.19(d, 1H), 7.88~8.00(m, 5H), 7.47~7.69(m, 568
11H), 7.32~7.38(m, 3H), 0.B5(s, 6H)

76 | 8.54(d, 1H), 8.08~8.11(m, 2H), 7.88~8.00(m, SH), 7.60~7.86(m, 851
3H), 7.32~7.51(m, 12H), 0.65(s, 6H)

K| 8.17(d, 1H), 7.88~8.00(rm, BH), 7.47-7.69(m, 9H), 7.32~7.38(m, 519
3H), 0.65(s, 6H)

B0 | 8.99(s, 1H), B.67(s, 1H), B.00(d, 1H), 7.88~7.90(m, 3H), 580
7.32~7.74(m, 16H), 0.65(s, 6H)

a1 8.99(s, 1H), B.67(s, 1H), 8.08(s, 1H), 8.00(d, 1H), 7.68~7.90(m, 580
3H), 7.32~7.66(m, 15H), 0.65(s, 6H)

62 |8.99(s, 1H), B.23(d, 1H), B.00(d, 1H),  7.88~7.90(m, 3H), 656
7.32~7.69(m, 20H), 0.65(s, 6H)

83 | 8.47(d, 1H), 8.00(d, 1H) 7.88~7.80(m, 3H), 7.32~7.69(m, 17H), 578
7.20(t, 1H), 6.85(t, 1H), 0.65(s, 6H)

84 |9.28(d, 1H), 8.88(d, 1H), B8.51(d, 1H), 7.99(d, 1H), 7.87~7.89(m, 538
3H), 7.31~7.68(m, 19H), 7.12(t, 1H), 6.968(d, 1H)

85 | 8.10~8.16(m, ZH), 7.98~7.89(m, 2H), 7.87~7.88(m, 3H), 7.75(s, 1H), E75
7.27~7.65(m, 25H)

&6 8.21(s, 1H), 7.99(d, 1H), T7.87-7.89m, 3H), 7.7%m, 4H), 664
7.31~7.59(m, 23H)

87 | 7.87~7.99(m, BH), 7.80(s, 1H), 7.31~7.58(m, 31H) 787

&8 8.53(d, 1H), 8.21{d, 1H), 7.99(d, 1H), 7.87-7.89%m, SH), T2
7.21~7.68(m, 26H)

B9 | 8.02(s, 1H), B8.70(s, 1H), 8.03(d, 1H), 7.91~7.93(m, 3H) 704

7.35~7.77(m, 26H)
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90 9.02(s, 1H), 8.70(s, 1H), 8.11(s, 1H), 8.03(d, 1H), 7.91~7.93(m, 3H), To4
T.35~T7.77(m, 26H)

91 8.48(d, 1H), 7.89~7.91(m, 2H), 7.49~7.52(m, 2H), 7.37~7.38(m, 3H), 420
7.14~7.24(m, 5H), B.98(t, 1H), B.79~B.85(m, 2H), 6.60~B.67(m, 4H)

92 9.28(d, 1H), 8&.88(d, 1H), 8.51{d, 1H), 7.89~7.91(m, 2ZH) 497
7.62~7.68(m,3H), 7.37-7.38(m,3H), 7.12~7.20(m,5H), 6.88(d,1H),
6.79~6.85(m, 2H), B.60~6.67(m, 4H)

s 8.40(d4, 1H), 7.89~7.90(m, 3H), 7.63(d, 1H), 7.37~7.52(m, EBH), 470
7.08~7.20(m, 5H), 6.79~E.85(m, 2H), B.60~B6.67(m, 4H)

94 8.54(d, 1H), &.11{d, 1H), 7.89~7.93(m, 3H), T7.62(d, 1H), 508
7.49~7.53(m, 2H), 7.39-7.15(m, 10H), 6.80—6.86(m, 2H)
6.62~6.68(rn, 4H)

% 8.10~8.16(m, 2H), 7.98(d, 1H), 7.89~7.91(m, 2H), 7.75(s, 1H), 554
7.14~7.61(rm, 16H), 6.79~6.85(m, 2H), 6.60~6.67(m, 4H)

9% 8.54(d, 1H), 7.37~7.89(m, 12H), 7.14~7.20(m, GH), B6.79~6.85(m, 535
2H), B.60~6.E7(m, 4H)

9 7.89~7.9%(m, 3H), 7.77(d, 1H), 7.48~7.52(m, 3H), 7.16~7.39(m, 8H), 475
6.79~6.85(m, 2H), 6.60~6.67(rn, 4H)

98 | 8.27(s, 1H), 7.89~7.91(m, 2ZH), 7.78(d, 2H),7.52~7.56(m, 3H), 555
7.37~7.38(m, 3H),7.14~7.20(m, 4H), B.79~6.85(m, 2H),
B.B0~B.67(rn, 4H)

99 | 8.46(d, 1H), 7.89~7.91(m, 2ZH), 7.46~7.52(m, SH), 7.37~7.38(m, 3H), 459
7.14~7.20{rn, 5H), 6.79~6.85(m, 3H), 6.60~B.67(m, 4H)

100 | 8.21(s, 1H), 7.89—7.91(m, 2H), 7.77(d, 4H), 7.37-7.52 (m, 10H), 573
T.14~7.200m, 4H), 6.79~6.85(m, 2H), 6.60~6.67(m, 4H)

101 | 8.47(d, 1H), 7.38~7.90{m, 1ZH), 7.15~7.21{m, GH), B.81-E.86(m, 535
3H), B.61~E.69(m, 4H)

102 | 7.59~7.87(m, 4H), 7.80(s, 1H), 7.31-7.53(m, 1B8H), 7.14~7.20(m, 675
4H), B.79~6.85(m, ZH), 6.60~6.67(m, 4H)

103 | 8.88(s, 1H), 86.48(d, 2H), 8.2l(s, 2H), 7.89~7.81(m, 2H) 573
7.49~7.52(m, 3H), T.37-7.38(m, 3H), 7T.14~7.24(m, GEH),
6.98~7.00(m, 2H), 6.79~E.85(m, 2H), 6.60-6.67(m, 4H)

104 | 8.72(d, 2H), &.07(s, 1H), 7.89-7.92(m,4H), 7.14~T756(m, 20H), 699

6.79~6.85(m, 2H), 6.60~6.67(m, 4H)
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105 | 8.54(d, 1H), &.22(d, 1H), 7.89~7.91(m, 2H), 7.68(s, 1H) g11
7.87-7.57(m, 12H), 7.14-7.20(m, 6H), 6.79~6.85(m, 2H),
B6.60~6.6T(m, 4H)

106 | B.22~8.26(m, 3H), 7.88~7.91(m, 2H), 7.68(s, 1H), 7.37~7.56(m, 638
14H), 7.14~7.20(m, 4H), 6.79~E.85(m, 2H), 6.60~6.6T(m, 4H)

107 | 8.39~8.43(m, 2H), 8.18(d, 1H), 7.89~7.86(m, 3H), 7.68(s, 1H), 601
7.37~7.56(m, 10H), 7.14~7.20(m, 4H) 6.79~8.85(m, 2ZH),
6.60~6.67(m, 4H)

108 | 8.53(d, 1H), 8.07~8.10(m, 2ZH), 7.89~7.92(m, 3H), T.6lld, 1H), 584
7.14~7.52(m, 15H), 6.79~6.85(m, ZH), 6.60~6.67(m. 4H)

109 | 8.16(d, 1H), 7.89~7.89(m, 4H), 7.B8(s, 1H), 7.37~7.55(m, B8H), 852
7.14~7.20{m, 4H), 6.79~6.85(m, 2H), 6.60~6.67(m, 4H)

110 | 8.88(s, 1H), 8.66(s, 1H), 7.89~7.91(m, ZH), 7.68~7.73(m, ZH), 13
7.37~7.56(m, 11H), 7.18~7.20(m, 4H), 6.79~6.8%(m, 2ZH),
B.60~6.67(m, 4H)

111 | 8.98(s, 1H), 8.86(s, 1H), 8.0%(s, 1H), 7.89(m, 2H), 7.37~T7.52(m, 613
12H), 7.14~7.20(m, 4H}, 6.79~6.85(rn, 2H), 6.60~6.67(m, 4H)

112 | B.88(s, 1H), 8.22(d, 1H), T7.89~7.81(m, 2H), 7.88(s, 1H], 683
7.37~7.56(m, 16H), 7.14~7.20(m, 4H), B.79~6.85(m, 2ZH),
6.60~6.67(m, 4H)

113 | 8.46(d, 1H), T7.89~7.91(m, 2H), 7.68~7.77(m, 4H), 7.37-7.55(m, 611
10H), 7.14~7.20(m, 5H), 6.79~6.85(m, 3H), 6.60~6.67(m, 4H)

114 | 7.83~7.88(m, 2H), 7.52(d, 1H), 7.35~7.38(m, 3H), 7.14~7.20(m, 8H), 510
B.79~6.85(m, 4H), 6.60~E.67(m, 8H)

115 | 7.89~7.91(m, 2H), 7.75(d, 2ZH), 7.52(d, 1H), 7.37~7.38(m, 3H), 612
7.14~7.20(m, 8H), 6.93(s, 2H), 6.79~6.85(m, 4H), 6.60~6.67(m,
10H)

116 | 7.81{m, 2H), T7.44(d, 3H), 7.29~7.30(m, 3H), T.06~T7.12(m, 8H), 686
6.71~6.77(m, 4H), 6.51~6.59(m, 10H)

117 | 8.40(d, 1H), 7.81(d, 2H), 7.65(d, 1H), T7.41ft, 1H), 7.29(d, 2H), 349
7.07~7.16(m, 3H), 6.80(t, 1H), 2.32(s, 3H), 1.72(s, 9H)

118 | 9.20(4, 1H), 8.80(d, 1H), B.43(d, 1H), 7.81(m, 2H), 7.53~7.65(m, 426
3H), 7.29(m, 2H), 7.04~7.16(m, 3H), 6.90(d, 1H), 2.32(s, 3H), 1.72(s,
gH)

113 | 7.86~8.00(m, 2H), 7.61~7.88(m, 3H), 7.65~7.68(m, 2H), 7.50{t, 1H), 399

7.85~T7.28(m, 3H), 7.18(t, 1H), 7.07(d, 1H), 2.32(s, 9H), 1.72(s, SH)
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120 |8.32(d, 1H), 7.81-7.62(m, 3H), 7.85(d, 1H), 7.53(d, 1H), 399
7.29~7.39(m, 4H), T.16(t, 1H), 7.00~7.0%(m, 2H), 2.32(s, 3H),
1.72(s, SH)

121 | 8.45(d, 1H), 8.02(d, 1H), 7.80~7.84(m, 3H), 7.70(d, 1H), 7.53(d, 1H), 437
7.40(t, 1H), 7.15~7.30(m, 6H), 7.10(d, 1H), 2.32{s, 3H), 1.72(s, SH)

122 8.02~8.08(m, 2H), 7.90(d, 1H), 7.81(m, 2H), T.65~T7.87(m, 2H), Rl3
7.29~7.53(m, 9H), 7.16~7.138(m, 2H) 7.07(d, 1H), 2.32(s, 3H),
1.72(s, 9H)

123 7.81{m, 2H), 7.85{d, 1H), 7.29m, 2H), 7.07-7.16(m, 3H), 410
6.86~6.90(m, 2H), 2.32(s: 3H), 1.72(s, 8H)

124 | 9.01(s, 1H), 7.81{m, ZH), 7.65(d, 1H), 7.29(d, 2H), 7.07~7.16(m, ZH), 412
2.32(s, 3H), 1.72(s, 9H)

125 3.08(d, 1H), 7.91(d, 1H), 7.81(m, 2H), T7.B5(d, 1H), 7.43{d, 2H), 405
7.29(d, 2H), 7.07~7.16(m, 2H), 2.32(s, 3H), 1.72(s, 9H)

126 | 6.46(d, 1H), 7.81{m, 2H), 7.65(d, 1H), 7.29~7.49(m, &H), 464
7.07~7.16(m, 4H), 2.32(s, 3H), 1.72(s, 9H)

127 | 9.04(s, 1H), 7.81(m, 2H), 7.65(d, 1H), 7.29~7.48(m, TH), 415
7.07~7.16(m, 2H), 2.32(s, 3H), 1.72(s, 9H)

128 8.76(d, 2H), 7.81(m, 2H), 7.656(d, 1H), 7.07~7.29(m, 5H), 2.32(s, 3H), 350
1.72(s, SH)

129 | 8.61(s, 2H), 7.81(m, ZH), 7.65(d, 1H), 7.29(d, 2H), 7.07~7.16(m, 2H), 1
2.32(s, 3H), 1.72(s, 9H)

130 8.13(s, 1H), T7.8l1(m, 2ZH), 7.65~7.69(m, BH), 7.29~7.41(m, BH), 02
7.07~7.16(m, 2H), 2.32(s, 3H), 1.72(s, 9H)

131 | 8.90(s, 1H), 8.58(s, 1H), 7.81(m, 2H), 7.65(d, 1H), 7.29~7.48(m, TH), 466
7.07~7.168(m, 2H), 2.32(s, 3H), L72(s, BH)

132 | 8.90(s, 1H), 8.58(s, 1H), 7.80(m, 2H), 7.70(d, 1H), 7.30~7,41(m, TH), 466
7.10~7.20(m;, 2H), 2.32(s, JH), 1.72(s, 8H)

133 | 9.25(s, 1H), 8.93(s, 1H), 7.81(m, 2H), 7.65(d, 1H), 7.29~7.48(m, TH), 466
7.07=7.16(m, 2H), 2.32(s, 3H), 1.72(s, 9H)

134 | 9.17(s, 1H), 6.76(d, 1H), 8.01(d. 1H), 7.81(m, EZH), 7.65(d, 1H), 350
7.290m, ¢H), 7.16(t, 1H), 7.07(d, 1H), 2.32(s, 3H), 1.72(s, 9H)

136 8.61(s, 2H), 7.81(m, 2H), 7.85(d, 1H), 7.29{m, 2H), 7.16(t, 1H), Bl
7.07(d, 1H), 2.32(s, 3H), 1.72(s; SH)

136 | 7.81{m, 2H), 7.65~7.67(m, 2H), 7.50(d, 1H), 7.29(m, 2H), 7.1B(t, 55

1H), 7.07(d, 1H), 2.32(s, 3H), 1.72(s, SH}
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[0134]

137 | 7.81{m, 2H), 7.65(d, 1H), 7.29~7.48(m, B8H), 7.16(t, 1H), 414
7.06~7.07(m, 2H), 2.32(s, 3H), 1.72(s, 9H)

138 | 7.81(m, 2H), 7.59~7.658(m, 2H), 7.29~7.30(m, 3H), 7.16(t, 1H), 354
7.07m, 2H), 2.32(s, 3H), 1.72(s, SH)

139 | 7.81--7.8B(m, 3H), 7.B5-7.89(m, 2H), 7.40~7.42(m, 2H), 7.28(m, 404
2H), 7.16~7.20(m, 2H), 7.07(d, 1H), 2.32(s, 3H), L.7¥2ls, OH)

140 | 7.80~7.81(m, 3H), 7.65~7.70(m, 3H), 7.55(d, 1H), 7.29(m, ZH), 460
7.16~7.20(m, 2H), 7.07(d, 1H), 2.32(s, 3H), 1.72{s, SH)

141 | 8.19(s, 1H), 7.81(m, 2H), 7.85~7.70(m, 3H), 7.48(d, ZH), 7.28(m, 484
eH), 7.16(, 1H), 7.07(d, 1H), 2.32(s, 3H), 1.72(s, 9H)

142 8.38(d, 1H), 7.81{m, 2H), 7.65(d, 1H), 7.44(d, 1H), T7.38(s, 1H) a8
7.29(m, 2H), 7.07~7.16(m, 3H), 6.76(t, 1H), 2.32(s, FH), 1.72(s, SH)

143 | 8.68~8.73(m, 2ZH), 7.81(m, 2H), 7.65(d, 1H}, 7.41(s, 1H), 7.28(m, 39
éH), 7.16~7.18(m, 2H), 7.07(d, 1H), 2.32(s, 3H), 1.72(s, SH)

144 | B.60(d, 1H), 7.93(m, 2H), 7.77(d, 1H), T7.56~T7.4llm, EH), 775
7.26~7.18(r 3H), 6.88(t, 1H), 2.44(s, 3H),1.84(s, BH)

145 | 8.33(s, 1H), 7.93(m, 2H), 7.81~7.7%m, 3H), 7.62(d, 1H), 7.53(t, 2H), 506
7.43~7.41(m, 3H), 7.28~7.27(t, 2H), 7.18(d, 1H), 3.46(m, 1H),
2.44(s, 3H), 1.84(s, 9H), 1.33(s, 6HD

146 | 8.47-6.43(m, 2ZH), 8.22(d, 1H), B.00~7.93(m, 3H), 7.28(d, 1H) 454
7.60~7.52(m, 3H), 7.41{m, 2H), 7.28(t, 1H), 7.18(d, 1H), 2.44(s, 3H),
1.84(s, 9H)

147 | 7.97-7.91(m, 4H), 7.62(d, 1H), 7.77(d, 1H), 7.63(t, 1H), 7.54{d, 1H), 480
T7.41~7.28(r, BH), 7.18(d, 1H), 2.44(s, 3H), 1.84(s, 8H), 0.B8(s, 6H)

148 | 7.97-7.91(m, 4H) 7.77(d, 1H), 7.63~7.28(m, 18H), 7.139(d, 1H), 604
2.44(s, 3H), 1.B4(s, 9H)

148 | 8.52(d, 1H), 8.27-8.23(t, 2H), 7.89llm, 2H), 7.77(d, 1H), 425
7.62~7.53(m, 3H), 7.41{m, 2H), 7.28(m, 2H), 7.19(d, 1H), 7.02(t,
1H), 2.44(s, 3H), 1.B4(s, SH)

150 | B.70¢s, 1H), 8.52(d, 2H), 8.25(s,2H), 7.93(m, ZH), 7.77(d, 1H), 7.53I(t, 802
2H), 7.41(m, 2H), 7.28(m, 3H), 7.18(d, 1H), 7.02(t, ZH), 2.44(s, 3H),
1.84(s, SH)

161 | 8.28(s, 1H), 6.88(d, 1H), 8.13(d, 1H), 7.93(m, ZH), 7.77~-7.72{t, 3H), 426

7.58(t, 1H), 7.50(d, 1H), 7.41(m, 2H), 7.28(t, 1H), 7.19(d, 1H)
2.44(s, 3H), 1.84(s, 9H)
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[0135]

[0136]

152

8.00~7.93(m, 3H) 7.81~7.72(m, 4H), 7.59~7.50(m, 4H). 7.41(m.
2H), 7.5~7.28(m, 2H), 7.19(d, 1H), 2.42(s, 3H), 1.54(s, SH)

460

153

8.76(d, 2H), B.1l(s, 1H), 7.96~7.93(m, 4H), 7.77(d, 1H),
7.60~7.19(m, 16H), 2.44(s, 3H), 1.84(s, SH)

B28

154

8.58(t, 1H), 8.26(d, 1H), 7.93(m, 2H), WI7~7.72(t, 2H),
7.60~7.41(m, 10H), 7.28~7.18(m, 4H), 2.44(s, 3H),1.84(s, SH)

540

155

8.30~8.26(m, 3H), 7.93(m, ZH), T7.77-7.72(t, ZH), 7.B0~7.41(m,
12H), 7.28(, 1H), 7.19(d, 1H), 2.44(s, 3H), 1.84(s, SH)

567

156

8.47~8.43(m, 2H), 8.22(d, 1H), 8.00~7.93(m, 3H), 7.77~7.72(t, ZH),
T.80~7.50{m;, BH), 7.41(m, 2H), 7.28(t, 1H), 7.19(d, 1H), 2.44(s, 3H),
1.84(s, 9H)

530

157

8.50(d, 1H), 7.93(m, 2H), 7.81~7.72(m, GH), T.58~T7.41(m, BH),
7.28~7.19(m, 3H), 6.88(t, 1H), 2.44(s, 3H), 1.84(s, 9H)

540

158

8.57(d, 1H), 8.14~8.09(t, 2H), T.96~7.93(m, 3H), 7.77(d, 1H), 7.65(4,
1H), 7.54~7.28(m, 10H), 7.19(d, 1H), 2.44(s, 3H), 1.84(s, BH)

513

159

7.93(m, 2H), 7.77~7.72(t, 3H), 7.59(t, 1H), 7.50(d, 1H), 7.41{m, 2H),
7.28~7.19(m, 3H), 7.0~6.98(t, 2H), 2.44(s, 3H), 1.84(s, 9H)

486

160

8.20(t, 1H), 8.03-8.01(t, 2H), 7.93(m, 2H), 7.77-7.720t, ZH),
T.59~7.50(m, 4H), 7.41(t, 2H), 7.28(t, 1H), 7.19(d, 1H), 2.44(s, 3H),
1.84(s, 9H)

481

161

9.02(s, 1H), &.70(s, 1H), 7.93(m, 2H), T77-7.72(t, 3H),
7.60~7.41(m, SH), 7.28(t, 1H), 7.18(d, 1H), 2.44(s, 5H), 1.84(s, BH)

542

162

9.02(s, 1H), 870(s, 1H), 8.11(s, 1H), 7.93(m, 2H), 7.77(d, 1H),
T7.54~7.41(rn, 10H), 7.28(t, 1H), 7.13(d, 1H), 2.44(s, 3H), 1.84(s, SH)

542

163

9.02(s, 1H), ®6.26(d, 1H), 7.93(m, 2H) 77777241, .2H),
T7.60~7.41(m, 14H), 7.28(t, 1H), 7.19(d, 1H), 2.44(s, 3H), 1.84(s, 9H)

618

164

9.28(s, 2H), 8.88(d, 2H), 8.13(d, ZH), 7.93(m, 2H), 7.77(d, 1H),
T.68(s, 3H), T.41(t, 2H), 7.28(t, 1H), 7.19(d, 1H), 2.44(s, SH), 1.84(s,
9H)

504

165

9.32(d, 1H), 8.92(d, 1H), 8.55(d, 1H), 7.93(m, 2H), T.77~7.72(m,
3H) T.4ilm, 2H), 7.28(t, 1H), 7.19~7.16(m, 2H), 7.02(d, 1H),
B.61(s, IH), 1.B84(s, SH)

412

166

6.44(d, 1H), 7.94~7.93(m, 3H), 7774, 1H) 7.65(d, 1H),
T.51~7.41{m, 4H), 7.28(t, 1H), 7.19~7.1Z(m, 2H), B.63(s, 1H),
1.84(s, 9H)

385

167

8.20~8.14(m, 2H), 8.02(d, 1H), 7.93(m, 2H), 7.79~7.77d, 2H),
T.65~7.41(m, SH), 7.31—7.28(m, 2H), 7.18(d, 1H), 6.83(s, 1H),
1.84(s, SH)

499

168

8.70(s, 1H), B.54(d, 2H), 8.25(s, 2H), 7.93(m, 2H), 7.77d, 1H),
7.52(t, 2H), 7.41(m, 2H), 7.28(m, 3H), 7.18(d, 1H), 7.02(t, ZH),
6.63(s, 1H), 1.84(s, SH)

488

169

8.52~8.26(m, 3H), 7.93(m, 2ZH), 7.77-7.72(t, 2H), 7.60~—7.41(m,
12H), 7.28(t, 1H), 7.19(d, IH), 6.63(s, 1H), 1.84(s, 9H)

853

170

8.80~8.85(m, ZH), 7.84(m, 2H), 7.81~7.72(m, 5H), 7.59~T7.41(m,
TH), 7.30~7.28(m, 2H), 7.19ds, 1H), Z.44(s, 3H), 1.84(s, 9H)

541
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[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

ZIHSd 10-2013-0067281

A a2 BAEE 35E aE 9 54 T2ER AMESta, s3] 8] bR BAIEE SEE bE 3

I =4 ZREZ AEShal, 2-TNATA(4,4" ,47 -tris(N-naphthalen—2-yl)-N-phenylamino)-triphenylamine)
T5UST 242 AF83la, o-NPD(N,N' —di(naphthalene-1-y1)-N,N' -diphenylbenzidine) S AH¥4%%

12 Abgste], oad 22 ;ng Zh= {7183 ARE A#skith: 1T0/2-TNATA(80nm)/ a ~-NPD(30nm) / 3}t

o HHU to oft

Y ==+= F(Corning)AH< 1552/cm2 (1000A) ITO 2 7]¥<2 50mm x 50mm x 0.7mm=7] % ZHElA] ofA|E o]
Axgd odFZy $4E £ 3 T 308 Bo UV L& AASte ARESY. A

|4 2z} 158 %ol &3 MA
7] 713 AFFo] 2-TANATAZ A& ZZ &} q
-NPDE %1F F&3te] 30nm A A4

o 3
T 2 R A bR EBANE HFE
=]

som F719 ABFATE FySAslch. N ABFYS A,

(3% =) MF ZFste] 30umFAL WIS FAAT. o
A7) @S Aol Alg3 S ES 30mme] FAR JAETFFASY] AAFEESS AT, Y] ARSEES A
Fo LiF 0.5nmm(HAF=HZ) 2 Al 60mm(ANAE)E o2 AFFTast], [A2xa(F) 1o EA1E npe} 22
713G AR AFEAY. olE RIS 108kl g},
<g}sha] a> <3} b>

A4 1~170

A7) vl 1 5, AxEES IJFEZA SHE c(Algd) tAl 7] Aol MAE sksha] 1-1702 #A|E =
3t 11708 AASE5S IFER 42 o83t AL Agstas Ar] vlud 13 FU3 wyow [T0/2-
TNATA(80nm)/ a -NPD(30nm)/ &}&-Ea+33tEb(30nm)/AA55583E 1 ~ 364 5 3FLH/LiF(0.5n0m)/A1(60nm) <]
TFXE 2 fIEFAAE AxSIYY. olE A7 AlE 1 WA 1708k gk

ko] 2: MWAZ 1 9 AME 1.1709] WY Ex G}

HWAZ 1 9 AMZ 1~17090] t5}e], Keithley SMU 235, PR650E o] 835}e] W43 WPags, HJu3aE 7}
7y Grrstel, 1 AdE ] [A2uG) o dERATE. V] AEE2 514~524nm 9ol Al =4 Bhg 5

e BolFalv.
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[0148]

[0149]

[A2xa(F) ]
Aas42
agn. | sue | - il lcs
[cd/e?l [cd/Al (nel
No.

HZHE 1 c 20382 20.3 516
1 1 1863 18.6 523
2 2 2225 22.3 521
3 3 2035 20.4 524
4 4 2424 24.2 515
5 5 2027 20.3 522
& B 2121 2l.2 515
1 7 2171 21:7T 519
a8 8 1810 18.1 515
9 9 1963 19.6 518
10 10 2047 20.5 522
11 11 1828 18.3 522
12 12 1929 19.3 523
13 13 1963 19.6 517
14 14 16843 18.4 516
15 15 1877 18.8 514
16 16 2181 21.8 517
17 17 1877 18.8 522
18 18 1827 18.3 517
19 19 1822 18.2 517
20 20 2482 24.8 514
21 21 1917 19.2 517
22 22 1927 19.3 515
23 23 2081 20.8 517
24 24 1991 19.9 524
25 25 2183 21.8 521
26 26 1923 19.2 514
27 a7 1910 19.1 522
28 ip 2337 23.4 514
29 29 2378 23.8 517
30 30 2344 23.4 519
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31 31 1946 19.5 519
32 3 2485 24.9 518
33 33 2260 22.6 522
34 34 2045 20.5 524
35 5 2136 21.4 515
38 36 1933 19.3 521
37 37 1987 19.9 516
28 38 2239 22.4 514
39 39 1800 18.0 516
40 40 2443 24,4 524
41 4 2475 24.8 522
42 £ 2407 24.1 522
43 i3 2080 20.8 516
44 4 2453 24.5 519
45 45 1951 19.5 521
46 46 2235 22.4 516
a7 4T 2351 23,5 520
48 48 2238 22.4 516
49 49 1854 18.5 524
50 50 2142 21.4 523
51 51 2362 23.5 517
52 2 2335 23.4 520
53 53 1891 18.9 523
54 54 2140 21.4 522
55 55 1993 19.9 522
56 55 2346 23.5 518
57 57 2411 24,1 518
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[0151]

58 58 1890 18.8 518
59 59 1987 19.9 520
B0 B0 1868 18.7 519
61 &1 2029 20.3 523
B2 82 2017 20.8 518
63 63 1889 18.9 521
B4 B4 1849 18.5 514
85 85 2153 21.6 519
66 86 2485 24.9 524
67 87 2480 24.8 517
68 88 2447 24.5 524
69 £9 2278 22.8 523
T0 70 2300 23.0 <2l
71 71 2477 24.8 520
72 72 2151 21.5 521
73 13 1919 19.2 520
74 74 1927 19.3 523
75 75 2021 20.2 5117
8 76 1852 158.5 514
71 7 2292 22.9 518
78 6 2336 23.4 £23
9 79 1952 13.5 515
80 80 2272 227 515
81 81 2311 23.1 520
B2 82 1923 19.2 514
83 83 2053 20.5 519
64 84 2172 217 523
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[0152]

85 85 2179 21.8 518
36 86 2497 25.0 522
a7 87 2272 22.7 524
a8 88 2104 21:0 520
89 89 1934 19.3 522
50 50 2044 20,4 520
91 9] 2231 22.4 522
92 92 2428 24.3 514
93 93 2054 20.5 515
94 94 2008 21.0 515
95 a5 1894 18.9 516
96 95 1876 18.8 518
a7 q7 2045 20.5 519
98 ag 2019 20.2 517
99 9 1948 18.5 514
100 100 2314 23.1 519
101 101 1856 18.6 523
102 102 2278 22.8 519
103 103 2053 20.5 513
104 104 2004 20.9 523
105 105 2008 21.0 514
106 106 2411 24.1 516
107 107 2007 20,1 523
108 108 1982 19.8 516
109 109 2125 21.3 515
110 110 2259 22.6 523
11 11 1881 18.6 521
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112 112 1871 18.7 523
113 113 1955 19.6 519
114 114 2180 21.8 519
115 115 2360 23.8 521
116 118 1912 19.1 516
17 17 2055 20.8 517
118 118 2426 24.3 516
119 119 2406 24.1 515
120 120 2452 24.5 516
121 121 2016 20.2 516
122 122 1938 19.4 516
123 123 2351 23.5 514
124 124 2438 24.4 524
125 125 2048 20.5 523
128 126 2311 23.1 517
127 127 2362 238 523
128 128 1947 19.5 518
129 129 2407 24.1 524
130 150 1920 19.2 517
131 131 2205 22.1 520
132 132 2404 24.0 517
133 133 2316 23.2 517
134 134 2244 22.4 521
135 135 2209 22.1 520
136 136 2324 23.2 516
137 137 2340 25.4 518
138 138 2303 25.0 521
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139 139 1834 18.3 524
140 140 2178 21.8 519
141 141 2046 20.5 518
142 142 2140 21.4 520
143 143 1983 19.8 517
144 144 2281 22.8 bE3
145 145 2364 23.8 524
148 146 2356 23.5 521
147 147 2003 20.0 518
148 148 2445 24.5 521
149 149 2047 20.5 518
150 150 2084 20.8 524
151 151 2356 23.6 523
152 152 2181 21.8 521
153 153 2431 24.3 517
154 154 1946 19.5 519
155 155 2165 21.1 524
156 156 2425 24.3 524
157 157 2407 24.1 523
158 158 2180 21.8 bl8
1549 159 2164 21.8 518
160 160 2023 20.2 514
161 161 2042 20.4 515
162 162 2440 24.4 515
163 163 2421 24.2 521
164 164 2127 21.3 516
165 165 2471 24.8 520
166 166 2058 20.8 514
167 187 2410 24.1 517
168 168 2040 20.4 502
169 169 1809 18.1 514
170 170 2395 24.0 524

[0154]

[0155] 7] [A2ZEL(Ff) o] Bofx= nkeh o] BE 1 WA 1705+ Bl
= shgheol

[0156]  o]’de]

[e]
o

Aol E%

F qleh,

it

1o

FAE 714 Aekse] glont, Feiehn golsh ol
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