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FeE (119 A=
(34 1]

B Br + 2 - . & -
< (”0)2'3 Q.Q ()8 O.Q {)-BoH),

11 1-2

. s OO o)
3 : . 9
12 o b

FHAFHEE [1-119] A=

500mLAM T BHEZet Ao 1,4-tB 2 EwAl 34.7g (0.147mol), EguHdd-2-d HEXAF 20.0g (73.5mmol), H|
Ef|a(EYud E23)ZeE 1.7g(0.08mmol ), BHAFZE  (K.C03)15.2¢(0.110mmol )& FIstal A x7]F3lol
7z

A 1,4-T)LAF 250mL, AAS 25mL 2 12A1%F B¢ BF wukA Itk w2 A 3 ALkx] HHE] W2E oS
WSS ot} of3tE uAlE AAF WEs R AHetn tEEavey wee s gagsisie] A4 1
Aol F2+A 33E[1-1]1 25.0g(89%) 2 A%},

SHAEE [1-2]9 A=

500mL, WFS-ZE~Fo [1-1] 25.0¢(65.23mmol), F-FHEZHI=ZZFS 30mlS W AA7]|F8F -78ColA muk
Atk n-RE 8 E(2.5M in hexane) 31.3mL(78.28mmol)E T2%olA 2 7IA]7]3L 308 Fo EvEngolE
8.7mL(78.28mmol)S A 7}et), W-E2k %_‘— szm A3 BAIZE B &E]al o"olAE| o] Eet TR | 4
gAo 2Fse] {7]5& Helste] Tl or Ax F dqudit. oHde AgEF F IR

Az

ekt ko R A AA skl FA E}fé} [1-2] 15.0g(66%) & EIoa=

3RHE(1]9] A=

250mL  WHSZglaHd  F7A FetE [1-2]  7.15g(20.54mmol), 2-FEE-4 6-tlHd-1,3,5-Eg o}zl
5.0g(18.67mmol), EIEZ7|A(EgHAdE~3)ZebE 431Img(0.373mmol), EAFZE  (K,05)3.872(28.00mmol )&

4-t122F 100mL, AAS 10mLE 6417 B¢t S5 wukA Ik, Fd F L7714
NS ofyitl, oy uAE AAF) degEE AFEa gER2dey dess
Azlsto] Mol EABEE[1] 7.1g(71%) S A %+ ).

A7) AbgA 19 el meEh, ek 1WA 859 B ftes Alxsigler, o AxE sby] [A2iEa () el v
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[0104]

[0105]

[A2x2 (7)1
HEE 'H NMR [400 MHz, CDClgl MS/FAB
HE (5] ()
: 9.14(s, 1H), 8.92(d, 2H), 8&.27(d, 4H), 8.17-8.03(m, 4H), i
7.87~7.81(m, 6H), 7.50~7.40(m, CH), 7.24(d, ZH)
7 9.14(s, 1H), 8.92(d, 2H), 8.27-8.03(m, 9H), 7.87~7.81(m, 4H), s
7.69(s, 1H), 7.56~7.40(m, SH)
2 9.14(s, 1H), 8.92(d, 2H), 8.54(d, 2H), 8.27(d, 4H), 8.17~8.00(mn, 6H), g
7.687~7.81(m, 4H), 7.54~7.40(m, 8H)
9.14(s, 1H), 8.92(d, 2H), 8.54(d, 2H), 8.2%(d, 4H), 8.17~8.00(m,
‘ BH), 7.87~7.81(rn, 4H), 7.54~7.40(m, 8H) o
5 9.14(s, 1H), 8.92(d, 2H), 8.41(d, 1H), 8.27(d, 4H), 8.17~8.03(mn, 5ag
BHD), 7.94~7.81(rn, 5H), 7.60~7.40(m, 8H)
. 9.14(s, 1H), 9.08(s, 1H), 8.92(d, 2H), 8.48(d, 1H), 8.27(d, 4H), -
8.17~8.03(m, 4H), 7.91~7.72(m, 7H), 7.57~7.40(m, 7H)
9.05(s, 1H), 8.83(d, 2H), 8.18(d, 4H), 8.08~8.02(m, SH), 7.94(d, 1H),
! 7.83~7.670m, 8H), 7.63(d, 2H), 7.41~7.31(m, 6H), 1.62(s, CH) -
5 9.05(s, 1H), 8.83(d, 2H), 8.18(d, 4H), 8.08~7.94(m, 4H), _—
7.78~7.71(m, SH), 7.47~7.28(rm, 16H)
. 9.06(s, 1H), 8.83(d, 2H), &.18(d, 4H), 8.08~7.94(m, 4H), i
7.85~7.67(m, 8H), 7.53(d, 2H), 7.41~7.16(m, 12H), 7.01(d, 4H)
9.06(s, 1H), 8.83(d, 2H), 8.18(d, 4H), 8.08~8.02(m, SH), 7.94(d, 1H),
10 7.83~7.87(m, 8H), 7.53(d, ZH), 7.41(t, 4H), 7.31(t, 2H), 1.77(d, 4H), 792
1.21~1.19(m, 16H), 0.75(s, 6H)
9.05(s, 1H), 8.83(d, 2H), 8.18(d, 4H), 8.08~8.02(m, 3H), 7.94(d, 1H),
H 7.78~7.72(m, 6H), 7.41~7.31(mn, 6H), 7.15(d, 6H) e
o 9.06(s, 1H), 8.83(d, 2H), 56.45(d, 4H), 8.158(d, 4H), 85.08~7.91(m, -
BH), 7.78~7.72(rn, 4H), 7.45~7.51(m, 10H)
4 9.10(s, 1H), 8.88(d, 2H), 8.23~8.07(m, BH), 7.99(d, IH), B4
7.85~7.77(m, 4H), 7.65(s, 2H), 7.52~7.36(m, 11H)
9.10(s, 1H), 8.88(d, 2H), 8.23(d, 4H), 8.13~7.99(m, 4H),
H 7.83~7.77(m, 6H), 7.65(s, 1H), 7.52~7.36(m, 8H), 7.20(d, ZH) o
15 9.10(s, 1H), 8.88(d, 2H), 8.23(d, 4H), 8.15~8.0%(rn, SH), 7.88(d, &
1H), 7.83~7.7%(m, 8H), 7.46~7.36(m, 10H)
i 9.10(s, 1H), 8.88(d, 2H), 8.23(d, 4H), 8.13-7.95(m, 7H), -~
7.83~7.75(m, 7H), 7.46~7.36(m, 6H)
9.10(s, 1H), 8.88(d, 2H), 8.56(d, 1H), 8.25(d, 4H), 8.13~7.95(m, BH),
g 7.83~7.75(m, BH), 7.53~7.36(m, 7H o
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9.10(s, 1H), 8.88(d, 2H), 8.36(d, 2H), 8.25~7.899(mm, 9H),

13 641
7.83~7.75(m, 5H), 7.53~7.36(m, SH)

. 9.05(s, 1H), 8.83(d, 2H), 8.31(d, 1H), 8.18~7.90(m, 10H), -
7.76~7.70(m, BH), 7.48~7.31(m, TH)
9.06(s, 1H), 8.83(d, 2H), B8.18(d, 4H), B8.05~7.94(m, 4H),

- 7.78~7.71(m, 8H), 7.41~7.28(m, 8H) -

- 9.05(s, 1H), 8.83(d, 2H), B8.18(d, 4H), 8.05~7.894(m, 4H), i
7.78~7.61(m, 10H), 7.41~7.31(m, BH)

2 9.05(s, 1H), 8.83(d, Z2H), 8.18(d, 4H), B8.08~7.94(m, SH), it
7.78~7.72(m, 5H), 7.41~7.28(m, 6H)
9.06(s, 1H), 8.83(d, 2H), 8.18~7.92(m, 1Z2H), 7.78~7.7Z(m, BH),

= 7.41~7.28(m, 6H), 7.156(d, 1H) o

57 9.05(s, 1H), 8.83(d, 2H), B8.18(d, 4H), 8.05~7.94(m, 4H), e
7.78~7.72(m, 4H), 7.41~7.28(m, 6H)

o 9.05(s, 1H), 8.83(d, 2H), 8.18(m, 4H), 8.08~7.99(m, G6H), 201
7.76~-7.87(m, TH), 7.69(d, 1H), 7.41~7.31(m, 11H)
9.08(s, 1H), 8.83(d, 2H), 8&.18(m, bH), 8.08~7.94(m, 4H),

2b 7.78~7.67m, TH), 7.58(d, 1H), 7.41~7.31(m, 7H), 4.43(m, 2H), 653
1.186t, 3H)

7 9.05(s, 1H), 8.83(d, 2H), 8.18~8.02(m, 11H), 7.76~7.72(m, BH), i
7.62(s, 1H), 7.41~7.31(m, 7H), 4.43(m, 2H), 1.18(t, SH)

5 9.05(s, 1H), 8.83(d, 2H), 8.39(d, 1H), 6.18(m, 4H), 8.08~7.94(m, a5t
BH), 7.78~7.69(m, BH), 7.52~7.31(m, 13H)
8.83(m, SH), 8.24~8.18(m, 5H), 8.08~8.00(m, 3H), 7.78~7.67(m,

= 9H), 7.57(s, 2H), 7.52~7.31(m, 12H) T8

- 8.89-8.83(m, 3H), 8.24~8.18(m, 5H), 8.08-8.00(rn, 3H), S
7.78~7.67(m, 14H), 7.52~7.31(m, SH)

- 8.99(d, 1H), 8.95(m, 2H), 8.34(s, 1H), 8.28(m, 4H), 8.12 (m, 7H), .
7.88~7.78(m, TH), 7.51~7.41(mm, 12H)
8.99(d, 1H), 8.93(m, 2H), 5.34(s, 1H), 8.28(m, 4H), 8.12~8.10(m,

% 3H), 7.89~7.82(m, 8H), 7.55~7.37(m, 20H) e

s 6.99(d, 1H), 8.93(m, 2H), 8.34(s, 1H), 8.28(m, 4H), 8.12~8.10(m, g
3H), 7.89~7.82(m, 8H), 7.52(m, 4H), 7.51~7.41(m, 6H), 0.66(s, BH)

. 8.99(d, 1H), 8.93(m, ZH), 8.34(s, 1H), 8.28(m, 4H), 8.12~8.10(m, a5
SH), 7.88~7.75(m, 14H), 7.51~7.41(m, SH)

5 9.15(s, 1H), 8.93tdd, 2H), 8.28(m, 4H), 8.18~8.04(m, 4H), 8

7.93~7.770m, 8H), 7.63(dd, 2H), 7.61~7.41(m, 6H),4.12(s, ZH)
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36

8.15(s, 1H), 8.93(dd, 2H), 8.41(s, ZH), 8.28(rn, 4H), 8.18~7.82(m,
11H), 7.51~7.41(m, 7H)

637

37

9.05(s, 1H), 8.83(d, 2H), 8.18(d, 4H), 8.08(d, 1H), 8.02(d, ZH),
7.94(d, 1H), 7.83(d, 1H), 7.78(t, 2H), 7.77(d, 1H), 7.72(t, 2H),
7.71(d, 1H), 7.67(s, 1H), 7.65(d, 1H), 7.53~7.06(m, 15H)

T4

35

8.89(d, 1H), 8.83(d, 2H), 8.24(s, 1H), 8.18(d, 4H), 8.02(d, 2H),
8.00(d, 1H), 7.80(d, 2H), 7.78(d, ZH), 7.72(t, ZH), 7.44(d, 2H),
7.41(t, 4H), 7.31(t, 2H), 7.10(t, 2H), B.71(t, 1H), 6.59(d, 4H), 6.53(d,
ZH)

333

39

9.06(s, 1H), 8.83(d, 2H), 8.42(d, 2H), 8.18(d, 4H), 8.08(d, IH),
8.02(d, 2H), 7.94(d, 1H), 7.78(t, 2H), 7.7%d, 2H), 7.72(t, 2H),
7.45(d, 2H), 7.41(, 4H), 7.31(t, 2H), 7.28(t, 2H), 7.23(d, 2H), 7.19(d,
4H), 7.18(t, 2H)

716

40

8.83(d, 2H), 7.19(s, 1H), 8.42(d, 2H), 8.18(d, 4H), 8.02(d, 2H),
7.80(d, 1H), 7.78~7.72(m, 6H), 7.52(d, 1H), 7.45(d, 2H), 7.41(t, 4H),
7316, 2H), 7.28(, ZH), 7.19(d, 2H), 7.18(t, ZH)

700

41

8.05(s, 1H), 8.83(d, 2H), 8.42(d, ZH), 8.18(d, 4H), 8.08(d, 1H),
8.02(d, 2H), 7.94(d, 1H), 7.78(t, 2H), 7.72(t, 2H), 7.41(, 4H),
7.31~7.16(m, 14H), 7.01(d, 4D

T8

12

9.05(s, 1H), 8.83(d, 2H), 8.42(s, 2H), 8.18(d, 4H), 8.08(d, 2H),
8.03(d, 1H), 8.02(d, 2H), 7.94(d, SH), 7.78(t, 2H), 7.72(t, 2H),
7.43(d, 1H), 7.41(t, 4H), 7.51{, 2H)

666

43

8.05(s, 1H), 8.898(d, 2H), 8.83(d, 2H), 8.24(s, 2H), 8.18(d, 4H),
8.08~8.02(d, SH}, 8.00(m, 2H), 7.94(d, 1H), 7.78~7.72(m, 4H),
7.81(s, 2H), 7.41(t, 4H), 7.31(m, 2H)

536

44

9.06(s, SH), 8.83(d, 2H), 8.18(d, 4H), 8.08(d, 3H), 8.02(d, 2H),
7.94(d, 3H), 7.78~7.72(m, 4H), 7.61(s, 2H), 7.41(, 4H), 7.31(m, 2H)

636

45

9.06(s, 1H), 8.83(d, ZH), 8.18(d4, 4H), 8.12(s, 4H), 8.08(d, 1H),
8.02(d, 2H), 7.94(d, 1H), 7.78~7.72(rn, 4H), 7.61(s, 4H), 7.41(t, 4H),
7.31(m, 2H)

660

46

8.05(s, 1H), 8.83(d, 2H), 8.18(d, 4H), 8.08(d, 2H), 8.02(d, 2H),
7.94(d, SH), 7.684(s, 1H), 7.78~7.72(m, 4H), 7.61(s, 4H), 7.41(t, 4H),
7.31(m, 2H)

660

47

9.06(s, 1H), 8.83(d, 2H), 8.18(d, 4H), 8.08(d, 1H), 8.02(d, 2H),
7.94(d, 1H), 7.76~7.72(m, 4H), 7.41(t, 4H), 7.31(m, ZH)

540

45

9.05(s, 1H), 8.83(d, 2H), 8.18(d, 4H), 8.08(d, 1H), 8.02(d, 2H),
7.94(d, 1H), 7.78~7.72(m, 4H), 7.41(t, 4H), 7.31(m, 2H), 7.21(s, 2H),

736
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3.960t, 4H), 1.66(m, 4H), 1.330m, 4H), 1.21~-1.180m, 8H), 0.78(m,
BH)

9.25(s, 1H), 8.03(d, 2H), 8.38(d, 4H), 8.28~8.22(m, 3H), &8.14(d, 1H),

49 B40
7.98~7.76(m, 9H), 7.61~7.51(m, BH), 7.16(d, 1H), 2.69(s, 6H)

o 9.25(s, 1H), 9.03(d, 2H), 8.38(d, 4H), 8.26~8.14(m, 4H), -
7.98~7.92(m, 4H), 7.61~7.51(m, 6H), 7.35(s, 2H)

6 9.25(s, 1H), 9.03(d, 2H), 8.38(d, 4H), 8.256~8.14(m, 4H), -
7.98~7.92(m, 4H), 7.61~7.51(m, 6H), 7.35(s, ZH)
9.26(s, 1H), 9.03(d, 2H), 8.38(d, 4H), 8.26~8.14(m, 4H),

& 7.98~7.92(m, 4H), 7.83(s, 2H), 7.51~7.51(m, 5H) e

& 9.25(s, 1H), 9.03(d, 2H), 8.38(d, 4H), 8.26~8.14(m, 4H), -
7.98~7.83(m, 8H), 7.61~7.51(m, 6H)

- 9.25(s, 1H), 9.03(d, 2H), 8.38(d, 4H), 8.26~8.22(m, 3H), 8.14(d, 1H), -
7.98~7.92(m, €H), 7.83(s, 2H), 7.51~7.51(m, 5H)
9.25(s, 1H), 9.03(d, 2H), 8.38(d, 41T), 8.28-8.22(m, 3H), 8.14(d, 1),

= 7.98~7.92(m, 6H), 7.80(s, 2H), 7.67~7.51(m, 12H), 7.35(d, 2H) o
9.25(s, 1H), 9.03(d, 2H), 8.38(s, 4H), 8.26~8.22(m, 3H), 8.14(d, 1H),

56 | 7.98~7.92(m, 4H), 7.85~7.B1l(m, BH), 7.51~7.47(m, BH), 1.82(s, | 693
12H)

- 9.25(s, 1H), 9.03(d, 2H), 8.66(s, 2H), 8.36(s, 4H), 8.28~8.22(m, 3H), -
8.14(d, 1H), 7.96~7.92(m, 4H), 7.61~7.46(m, 12H), 1.82(s, 6H)

& 9.25(s, 1H), 9.03(d, 2H), 8.41~8.38(m, 6H), 8.28~7.92(m, 12H), i
7.71~7.51(m, 8H)
9.25(s, 1H), 9.03(d, 21D, 8.72(s, 1), 8.38(s, 41T), 8.28~8.14(m, 5,

59 | 8.00~7.92(m, 5H), 7.61~7.5l(m, BH), 6.16(s, 1H), 6.00(d, 1H), | 667
5.90(s, 1H), 4.28(s, 2H)
9.25(s, 1H), 9.03(d, 21, 8.38(s, 411), 8.28~8.22(m, 31D, §.14(d, 11,

B0 | 7.98~7.92(m, 4H), 7.82(d, 1H), 7.7l(s, 2H), 7.61~7.46(m, 7H), | 742
6.30ft, 2H), 6.91(t, 1H), 6.73~8.71(m, 4H), 1.82(s, BH)
9.25(s, 1H), 9.03(d, 2H), 8.38(s, 4H), 8.28~8.22(m, 3H), 8.14¢d, 1H),

61 | 7.98~7.82(m, 9T}, 7.71(s, 2, 7.61-T.4B(m, 10H), B.7l(s, 21D, | 792
1.82(s, BH)
9.25(s, 1H), 9.03(d, 2HD), 8.38(s, 4H), 8.26~8.22(m, 5H), 8.14¢d, 1H),

62 | 7.98~7.85(m, BH), 7.74(s, 2HD, 7.61~7.48(m, 7H), 6.68(s, 2H), | 694
3.20(m, 21, 1.82(s, 6H), 1.25(t, 3H)

- 9.25(s, 1H), 9.03(d, 2H), 8.38(s, 4H), 8.28~8.22(m, 3H), 8.14(d, 1H), -

7.98~7.82(m, 4H), 7.7l(s, 1H), 7.61~7.46(m, 7H), 7.15~7.12(m,
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ZH), 6.83tt, 1H), 6.71~6.65(m, 2H), 1.82(s, 6H)

64

9.05(s, 1H), 8.83(d, 2H), 8.18(d, 4H), 8.08~86.02(rm, 3H), 7.94(d, 1H),
7.80~7.72(m, 6H), 7.51l(s, 1H), 7.41~7.2B8(m, 7H), 6.95~6.92(m,
ZH), 6.63~6.59(m, 3H), 8.51~6.45(rm, ZH), 1.62(s, 6H)

42

65

9.06(s, 1H), 8.83(d, 2H), 8.18(d, 4H), 8.08~8.02(m, 7H),
7.78~7.67(m, 5H), 7.53(d, 1H), 7.41~7.31(m, 7H), 7.18(t, 1H)

624

&6

9.05(s, IH), 8.83(d, ©2H), 8.18(d, 4H), 8.08~7.90(m, T7H),
7.76~7.69(m, TH), 7.58~7.53(rn, SH), 7.41~7.31(rm, 7H), 7.19%, 1H)

700

&7

9.05(s, 1H), 8.83(d, 2H), 8.14~8.02(m, B&H), 7.94(d, 1H),
7.78~7.92(m, BH), 7.60(s, 2H), 7.47~7.31(m, 14H), 7.16(d, 2H)

687

68

9.05~8.99(m, 3H), 8.83(d, 2H), 8.39(d, 2H), 8.08~7.72(rn, 15H),
7.60(s, 1H), 7.49~7.4%7(m, BH), 7.38(d, 1H)

635

69

9.05(s, 1H), 8.85(d, 2H), 8.14~7.94(m, 7H), 7.76~7.69(m, BH),
7.60(s, 2H), 7.47~7.29(m, TH), 7.09(d, 2H), 2.24(s, EH)

639

0

9.14(s, 2H), 9.06(s, 1H), 8.83(d, 2H), 8.60(d, 2H), 8.32(d, 2H),
8.06~7.940m, 4H), 7.76~7.72(rn, 6H), 7.47(t, ZH), 7.15(d, 2H)

537

71

9.05(s, 1H), 8.83(d, 2H), 6.18(d, 4H), 8.08(s, 1H), 8.02(s, 2H),
7.94(a, 1H), 7.87~7.81(d, 4H), 7.78~7.72(m, 4H), 7.51(d, 2ZH),
7.41(t, 4H), 7.31~7.29(m, 6H)

710

72

9.06(s, 1H), 8.83(d, 2H), 8.29(d, 1H), 8.18(d, 4H), 8.08(d, 1H),
8.02(d, 2H), 7.94~7.88(m, 4H), 7.78~7.72(m, 4H), 7.67(d, 1H),
7.41(t, 4H), 7.32~7.31(m, 3H), 6.97(d, 1H), 5.90(d, 1H), 1.75(s, 6H)

702

73

9.05(s, 1H), 8.83(d, ZH), 8.13(s, 1H), 6.08(d, 1H), 8.02(d, ZH),
7.94(d, 1H), 7.76~7.72(m, BH), 7.69(m, 4H), 7.41(t, 4H), 7.31(m,
2H), 7.154d, 2H)

535

74

9.05(s, 1H), 8.83(d, 2H), 8.14~8.13(d, 2H), 8.08(d, 1H), 8.02(d, 2H),
7.94(d, 1H), 7.78~7.72(m, 4H), 7.69(m, 4H), 7.60(s, Z2H),
7.47~7.38(m, 9H), 7.31(m, 2H)

611

5

9.05(s, 1H), 8.83(d, 2H), 8.13(s, 1H), 8.08(d, 1H), 8.02(d, 2H),
7.94(d, 1H), 7.78~7.72(m, 6H), 7.69(m, 4H), 7.63~7.56(d, 3H),
7.410t, 4H), 7.310m, 2H), 6.96(d, 1H), 2.48(s, 6H)

639

6

9.05(s, 1H), 8.83(d, 2H), 8.13(s, 1H), 8.08(d, 1H), 8.02(d, 2H),
7.94(d, 1H), 7.83(d, 2H), 7.76~7.72(m, 4H), 7.69~7.67(m, BH),
7.53(d, 2H), 7.41(t, 4H), 7.31(m, 2H), 1.62(s, BH)

651

71

8.89(d, 1H), 8.83(d, 2H), 8.24(s, 1H), 8.13(s, 1H), 8.02~8.00(m, 7H),

719

=

o
7.76~7.720m, 4H), 7.69~7.68(m, 7H), 7.41(t, 4H), 7.32~7.31(m, §H)
8.89(d, 1H), 8.83(d, ZH), 8.24(s, 1H), 8.13(s, 1H), 8.02~8.00(m, 3H),

793
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[0106]

[0107]
[0108]

[0109]

[0110]

[0111]
[0112]

[0113]

SIS51 10-2015-0031396

7.78~7.92(m, 8H), 7.69(m, 4H), 7.45~7.41(m, 10H), 7.56~7.27(m,
10H)

- 9.05(s, 1H), 8.83(d, 2H), 8.71(d, 2H), 8.20(m, 2H), 8.10~ s
8.02(rn, 5H), 7.94(m,1H), 7.78~7.72(rn, 6H), 7.44~7.31(m, 8H)

- 9.08(s, 1H), 8.83(d, 2H), 8.20~7.94(m, 9H), 7.76~7.69 ey
(m, 8H), 7.41~7.31(m, 6H)

il 9.05(s, 1H), 8.83(d, 2H), 8.20(m, 4H), 8.10~7.94(m, 6H), -
7.76~7.72(m, 4H), 7.44~7.87(m, 6H), 7.15(m, 4H)

9.20(m, 2H), 9.05(s, SH), 8.83(d, 2H), 8.43(m, 2H), 8.08

82 ~7.94(m, 4H), 7.78~7.72(rn, 4H), 7.600m, 2H), 7.16(d, 4H), 7.04(m, 535
21
a5 9.56(s, 1H), 8.83(d, 2H), 8.45(d, 1H), 8.20~8.11(m, 5H), B

8.0¢(m, 2H), 7.76~7.69(m, 8H), 7.50~7.51(m, 8H), 6.76(d, ZH)
9.5B(s, 1H), 8.83(d, 2H), 8.68(s, 1H), 8.49~8.45(m, 2H), 8.11(d, 1H),
84 6.02(m, 2H), 7.93(d, 1H), 7.78~7.68(m, B8H), 7.59(m, 1H), 535
7.41~7.31(m, 6H)

9.56(s, 1H), 8.83(d, 2H), 8.68(s, 1H), 8.45(mm, 1H), 8.13~

8.11(m, 2H), 8.02(m, 2H), 7.93(d, 1H), 7.78~7.69(m, 10H), 7.59(m,

85 611
1H), 7.41~7.31(m,
BED, 7.15(m, 2H)
ofstell A, dAldlE F3t e B

%_
oz Agas] A% Ao
=B el We

.

E
4% 44, 988 + Ach

Hlxd 1.

sl7] 38k a® BAIEE SPEES ¥ 54 S2ER AMEEa, s] 38 o FAHE SEES A% S

S=WER ARE3}al, 2-TNATA(4,4',4"-tris(N-naphthalen-2-yl)-N-phenylamino)-triphenylamine)< A3+
‘“ﬂE*Wd¢ a-NPD(N,N'-di (naphthalene-1-yl)-N,N'-diphenylbenzidine)S AF+4Z EZE AR
o, o pe 1zE 2= $7)9F S AZG T 1T0/2-TNATA(80 nm)/ a -NPD(30 nm)/3}gEa+3}3HE
c(30 nm)/A1q3(30 nm)/LiF(0.5 nm)/ A1(60 nm).

i

(i
(

01

==+ FJ(Corning)A< BkaUMMA)H 2 7]FS 50 mm x 50 mm x 0.7 mm 7|2 ZEkA] oA E

olaxed 4 &Y = HolM A4 158 T 253 AR F, 302 T W E Aske] ARkl
471 715k ARl 2-TNATAS 2F F&3te] 80 nm F719 AT3FYSS FAsth. A7) ATFd5 A,
a-NPDE W A8kl 30 nm T8 FEFESS BAGAT. Y] ATFEES Gl S8 am BAHE
shete % 3eh 2 BAEE B3R (10% =8)S A FAS] 30 AL EFTS AT ofF,
7] BT el AlgsBgHE S 30 mo] AR AETAte] AAFESS FASGIT. Y] AREES A
LiF 0.5nm(AAFAS) I Al 60mm(AAE=)E A o= g Fsto], & 3o A€ vbeh 22 F7Pdgast

g Az, o MaAE lolgta @,

vl 2.

st7] 38k bE FAIEE SFHES % S TAER ARESAL, §17] 3] cR BAYE SEES Y K
N ERER AFRSEar, 2-TNATA(4,4',4"-tris(N-naphthalen-2-yl)-N-phenylamino)-triphenylamine) S H&F%
Z A48 A}83a, o« -NPD(N,N'-di(naphthalene-1-y1)-N,N'-diphenylbenzidine) S AEF4ZE S22 A}
of, thg¥ e FRE zZhe §/9FaAE ARSItk 1T0/2-TNATA(80 nm)/ a-NPD(30 nm)/3}gHEb+3}5H5
c(30 nm)/A1g3(30 nm)/LiF(0.5 nm)/ A1(60 nm).

>
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[0114]

[0115]
[0116]

[0117]

[0118]
[0119]

[0120]

SIS 10-2015-0031396

==+ 73 (Corning)AH2] 1552/Cm (1000A) ITO & 7]¥2 50 mm x 50 mm x 0.7 mmI 7|2 ZHEFA oAM=
olazed dFd Y = Sl 7 15% St 2ed AT F, 30 ot W oF Ak ARSI
7] 71% 2FHel 2-TNATAE A8 T2kl 80 nm 79 BEFUSS AU A7 BE3FUAST 5o,
a-NPDE ¥ 523814 30 mm FAY AFFEEE AU, AV AI3FES Aol 354 bR ZAEE
sEE 9 g8ty c2 FAEE FFEAN =¥)S IF T2l 30 mTAe EES A o), A
7] 43T Aol Al EES 30 e FAR AFTHste] AAGFESS FAST. A7) AAFES Aol

Bt o <3l b
<3l o>
Ir
Sy
2 |y

A e 1~85.

by
i)
il
fu

4] wlsel 1 FNA, WBF A F2E A BgE a Bial %71 el ANE B 1852 &
AEE FFEES 7zt AL AL AQsnE Y] wad 13 59 HM o [T0/2-INATAGS0 nm)/ a-
NPD(30 mm)/[1% =4 Z1E SR 1-85 F s + 3Ec(10%)]1(30 nm)/AIQ3(3Onm)/LiF(O.5nm)/Al(6Onm)

o FEE 2 FUFLAE AZAAG. oF 22 4E 1 A ssekn Bk,

A7kl 1: IS 1, 2, 2 AF 1-859) BF 54 o}

I 1, 2, 2 AMZ 1~859] tha}e], Keithley sourcemeter "2400", KONIKA MINOLTA "CS-2000"& o] &3}
w3 ‘%}%ﬁ% g 35 74z Hrkste], O ARE §h7] [A3ESH 1o YERT. Y] AEES
A FI T 7S BT
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[0121] [A3FEZ(F)]

o " oP. [od/n?] [cd/Al [nn]
HHE | a c 6.52 2321 25.2 516
H 8 E 2 b c 6.31 2613 %.1 520
1 1 o B.64 2121 21.27 519
2 2 - 6.28 2933 29.93 521
3 3 C £.45 2429 24.29 518
4 4 - 4.92 2427 24.27 21
5 5 . 5.44 2289 22.89 521
6 6 s 6.65 2952 29.52 522
7 7 . B.47 2080 20.8 524
8 8 % 6.5 2049 20.49 522
9 9 5 6.87 2089 20.89 513
10 10 8 5.91 2207 22.07 518
11 11 5 5.85 2052 20.52 518
12 12 5 5.25 2026 20.25 521
13 13 o 5.92 2660 26.6 517
14 14 - 5.40 2614 28.14 521
15 15 c 5.21 3140 31.4 513
16 18 e 6.80 2255 22.55 517
17 17 c 4.92 2768 27.68 518
18 18 - 5.49 3106 31.08 523
19 19 " 5.57 2937 29.37 521
20 20 ” B.47 2488 24.88 518
21 21 5 B.55 2761 27.61 513
22 22 s 5.52 2707 27.07 519
23 23 5 6.17 3033 30.33 520
24 24 & 6.79 2365 25.65 513

[0122]
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25 25 4.96 3095 30.95 513
26 2B 5.5l 2070 20.7 520
21 21 5.B3 2876 28.78 522
26 28 B.05 2509 25.08 523
29 29 5.94 25563 25,53 514
30 30 B.77 2584 25.84 515
31 31 B.66 3085 30.95 519
32 32 6.90 2341 23.41 523
33 33 5.40 2586 25.86 522
34 34 5.03 2484 24.64 517
35 35 6.50 2679 26.79 522
36 36 5.52 2980 29.8 823
3% 37 4.9 2253 22:53 522
38 38 6.91 2037 20.37 519
39 39 5.82 2952 29.52 524
40 40 5.17 2546 25.46 520
41 41 B.72 2950 29.5 523
42 42 5.49 2258 22.58 518
43 43 5.7 2691 26.91 518
44 44 6.20 261 28.61 518
45 45 4.95 2550 25.5 518
46 45 b.23 2718 27.18 515
A7 A7 5.85 3095 30.95 515
46 48 6.33 3007 30.07 524
49 49 5.32 2821 28.21 517
50 50 5.96 2650 26.5 521
51 51 6.45 2837 28.37 521
52 52 B.77 2406 24.08 516
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53 53 ¢ 5.75 3039 30.39 520
54 54 o 5.22 2472 24.72 517
55 85 - B.72 2518 25.18 522
56 56 & 5.81 2652 26.52 522
57 87 o B.16 2954 29,54 522
58 88 5 9.37 2391 2391 518
By 59 o .85 2187 21.87 515
B0 B0 o 5e38 2341 23.41 517
B1 51 o 5.41 3083 30.63 516
B2 52 . B.23 2597 25.97 521
53 63 o 6.07 2379 23.79 516
64 64 o 5.62 Al 31.72 514
55 B5 o 5.14 2528 25.26 5ls
BE BB & 571 27490 278 ez
g7 B7 o 5.5 2400 24 514
B8 58 o 528 2231 22.31 B22
89 69 o 5.61 2098 20.98 518
T0 70 o 5.65 2210 2l 519
71 71 o 5.62 2537 25.37 515
T2 T2 & 5.84 2932 29.32 517
73 73 o 6.78 22772 22.72 518
T4 74 c 5.45 2112 21,12 516
5 5 o 5.25 2565 25.65 514
6 s o 6.10 3056 30.56 514
ki 77 o 6.09 2814 28.14 521
T8 78 o 6.10 2706 27.06 520
(e 73 - 5.68 2750 Sl ol
50 80 o B.66 2393 28183 519
81 51 - BTF ) 2158 E16
82 52 - 5.88 2412 ikl 518
83 83 - 7.00 2725 21.25 BT
54 54 & 5.60 2024 22.24 513
85 85 ¢ 5.77 2329 23.29 518

[0123] B7) [ABEZEO10] Lol sk o] AZ 1 U7 5% vmAE 1, 20] vlehe] A 4 54 ve

it
[0124]
[0125] Brhdz: WEAE 1, 2, 2 AF 1~ 859 9 54 Bt



[0126]

[0127]

[0128]

SIS 10-2015-0031396

M wAE 1, 2 2 AE 1-859] tiste], ENC technologyAhe] LTS-1004AC 4 Z5A G S o] 43te] 3500 nitE
1o ® FHo] 97%ol wdste Al H4 A7 Brkstel, 2 AdE sh7] (ARG 1ol YERSIT
[(A4zT(F)]
23 23 e 115
24 24 5 81
TAE THE .
HE g 3lgr= sate T 25 25 B 90
Tine[Hours]
No. No. 26 26 c 80
H@E 1 a o 72 o9 on x 115
HEE 2 b c 65 28 o8 . a5
1 1 o %0 29 29 c 87
2 2 - 80 30 20 - 89
3 3 - 112 31 31 e 100
4 4 " 109 32 32 o a9
2 2 G 118 33 33 o 100
6 6 & 97 34 34 5 103
7 7 . e 35 35 5 a4
3 ] 5 105 36 36 . 91
a a 7 104 37 37 . 118
10 10 5 117 38 38 " 95
11 11 c 107 39 39 4 98
L2 L2 ° 98 40 40 < 85
13 13 c 88 41 41 2 115
14 14 R 87 42 12 2 86
15 15 c 111 43 43 2 106
16 16 c 116 44 44 . 89
17 17 ¢ 89 45 45 o 85
18 18 ¢ 113 4B A6 e a5
19 19 - 109 A7 A7 e 83
20 20 c 89 48 18 . 98
21 21 - 105 49 49 " 92
22 22 c 112 50 50 5 31
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51 51 % 120
B2 52 . 2
53 53 - %
54 54 . 105
55 55 o 93
56 56 . 102
57 57 o 114
58 58 & a7
59 59 5 83
60 60 5 113
61 61 & 84
62 62 5 117
B3 B3 5 86
64 64 5 89
65 65 : 113
66 66 z a5
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