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[0521]

[0522]

[0523]

[0524]

[0525]

[0526]

[0527]

[0528]

[0529]

[0530]

[0531]

SE5451 10-1536167

(98 o 1] 3}E (119 34

TOA sk [1-1]19] A=

2L H&%%a}iﬂoﬂ 1-B 2R -2-UEZHA 50g(247.5mol), YZEA-2-H 22 51g(297.0mmol), HIEZ}F7]2(
dud o) ZeE 5.72¢(4.95mmol )&} BRI EEF 51.3g(371.27mmol)S ¥l 14—1’4i4 1.2L8} =+H

L_H—lflm

200ml @il AAEL7CNA 2447 Fot 7 wukglth, WS 8 3 JEolAHo|ER FEsle] FEA v
JvlFeR Axste] o o), OdiPC—’HS. A FHsh AYgstA A2vtEafize EAAste] ml Az
F0A 8 E [1-1] 45.6g (74%)S S840}

ZF0A) 3gE [1-2]19F [1-3]19] A=

2L wkeZ et ao| F7hA] 3M8HE [1-1] 47.6g(182.9mmol), Eold¥EA5lo]E 152.0ml(914.7mmol )< YL 5
Wo00ml B AAEHN7IA 2447 Fob F5F wHkdit), 9kS F8 F a3 g o] &5t At wFse] A
71 AzvtEagER B AA st A FA 3EE [1-2] 19g(46%) < [1-3] g 17.4(420) S 5
=

= (119 Az

s}
l-?__

-

S [1-2] 10g(46.0mmol), B 2R¥AS. 7ml(55.2mmol), ZEHF(I11) o}AE©]E 0.21g(0.92mmol), 3
EXZ 6.6g(69.0mmol), EF-t-FEZ2A  1.1nl(4.6mmol)S 2L AU 25mlE Y AAE T
FHA 2447 BF AT, S T8 5 AEE 200mlS Hrkste] 23 AIF zetelwt @ aA)
Augbd ARviEoer e RegAste] vAaA o] 5289k (1] 9.8g(73%) & TSkt

ZHA
& t-

mlm Axiaul O{N

H MR (300 MHz, CDCly) : & 8.55~8.51(m, 2H), 8.16~8.12(m, 2H), 7.94(d, 1H), 7.67~7.45(m, 8H),
7.33~7.25(m, 2H)

MS/FAB : 293(M°)

A7) dkgel 19 el whek 1] 46, 48 WA 52, 54 UlA] 58, 60, 61, 63, 65 WX 88, 92, 97 A 99
104, 105, 107 WA 155, 157 WA 167, 170, 172, 198 WA 2009 3FES AxsAon, a7 [AlET
(FH) 1ol 1 doks UeEhfSie.
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[0532]

[0533]

[0534]

[A1FFFEE)]
e | 1H NMR (300 MHz, CDClg) MS/FAB
Hs %) @) M)
8.56~8.61(m, 2H), 8.16~8.12(m, 2H), 7.94(d, 1H),
1 73 293
7.67~7.45(m, 8H), 7.33~7.25(m, 2H)
8.656~8.61(m, 2H), 8.41(d, 1H), 8.16~8.12(m, 2H),
2 70 8.01~7.94(m, 3H), 7.67~7.656(m, 2H), 7.67(d, 1H), 294
7.40~7.25(m, 3H)
3 P 8.656~8.51(m, 2H), 8.16~8.12(m, 2H), 8.00~7.94(m, 4H), o
7.83(s, 1H), 7.67~7.67(m, BH), 7.36~7.26(m, 3H)
8.66~8.61(m, 2H), 8.16~8.12(m, 2H), 7.94(d, 1H),
4 74 7.67~7.65(m, 2H), 7.57(d, 1H), 7.42~7.24(m, 6H), 2.24(s, 307
3H)
8.56~8.51(m, 2H), 8.16~8.12(m, 2H), 7.94(d, 1H),
154 72 7.67~7.65(m, 2H), 7.57(d, 1H), 7.46~7.44(m, 2H), 349
7.33~7.26(m, 4H), 1.26(s, 9H)
8.56~8.51(m, 2H), 8.16~8.12(m, 2H), 7.94(d, 1H),
6 3 369
7.79~7.77(m, 2H), 7.68~7.67(m, 4H), 7.57~7.25(m, 8H)
8.56~8.51(m, 2H), 8.16~8.12(m, 2H), 7.94(d, 1H),
7 69 369
7.67~7.65(m, 2H), 7.67~7.25(m, 11H)
8 & 8.55~8.51(m, 2H), 8.16~8.12(m, 2H), 7.94(d, 1H), 7.79 (d, %9
1H), 7.68~7.67(m, 3H) , 7.57~7.19(m, 10H)
8.66~8.51(m, 2H), 8.16~8.12(m, 2H), 7.94~7.87(m, 3H),
9 71 7.67~7.65(m, 2H) , 7.57~7.50(m, 3H), 7.40~7.25(m, 5H), 409
1.62(s, 6H)
8.55~8.51(m, 2H), 8.16~8.12(m, 2H), 7.94(d, 1H), 7.79(d,
10 64 445
1H) , 7.68~7.67(m, 3H), 7.67~7.25(m, 14H)
8.55~8.51(m, 2H), 8.30~8.28(m, 2H), 8.16~8.12(m, 2H) ,
11 70 370
7.94(d, 1H), 7.67~7.26(m, 11H)
8.565~8.51(m, 2H), 8.38(d, 1H), 8.16~7.91(m, 6H),
12 [} 344
7.78~7.77(m, 1H), 7.67~7.57(m, 4H), 7.33~7.25(m, 2H)
9.54(s, 1H), 8.565~8.51(m, 2H), 8.16~8.12(m, 2H), 7.94(d,
13 64 345
1H), 7.80~7.78(m, 2H), 7.67~7.57(m, 4H), 7.33~7.26(m, 2H)
8.66~8.51(m, 2H), 8.16~8.12(m, 2H), 7.94~7.89(m, 3H),
14 3 7.78(d, 1H), 7.67~7.52(m, 6H), 7.33~7.25(m, 3H), 0.56(s, 425
6H)
8.55~8.51(m, 2H), 8.16~8.12(m, 2H), 7.94(d, 1H),
15 5) 365
7.67~7.60(m, 5H), 7.40~7.26(m, 4H), 0.15(s, 9H)
8.55~8.51(m, 2H), 8.16~8.12(m, 2H), 7.94(d, 1H),
16 71 311
7.67~7.67(m, BH), 7.33~7.24(m, 4H)
9.21(s, 1H), 8.79(s, 2H), 8.55~8.51(m, 2H), 8.16~8.12(m,
17 62 2H), 7.94(d, 1H), 7.67~7.65(m, 2H), 7.57(d, 1H), 295
7.33~7.25(m, 2H)
8.56~8.51(m, 2H), 8.16~8.12(m, 2H), 7.94(d, 1H),
18 72 318
7.80~7.78(m, 2H), 7.67~7.57(m, 5H), 7.33~7.25(m, 2H)
8.55~8.51(m, 2H), 8.30(s, 2H), 8.16~8.12(m, 2H),
19 i) 7.94~7.90(m, bH), 7.67~7.65(m, 2H), 7.57(d, 1H), 393
7.40~7.25(m, 5H)
8.55~8.51(m, 2H), 8.16~8.12(m, 3H), 7.94(d, 1H),
20 73 445
7.67~7.65(m, 2H), 7.57~7.26(m, 16H)
8.45~8.41(m, 2H), 8.06~8.00(m, 4H), 7.84~7.70(m, 4H),
21 71 417
7.61~7.57(m, 6H), 7.47(m, 1H), 7.23~7.16(m, 2H)
8.46~8.41(m, 2H), 8.06~8.02(m, 2H), 7.84(m, 1H), 7.57(m,
22 70 355
2H), 7.47(m, 1H), 7.23~7.10(m, 3H), 6.90~6.86(m, 2H)
8.46~8.41(m, 2H), 8.06~8.02(m, 3H), 7.84(d, 2H),
23 72 458
7.57~7.40(m, 12H), 7.23~7.15(m, 3H)
8.45~8.41(m, 2H), 8.06~8.02(m, 2H), 7.84(d, 1H),
24 74 7.67~7.46(m, 7H), 7.33(m, 1H), 7.23~7.13(m, 8H), 2.24(s, 499
9H)
8.45~8.41(m, 2H), 8.06~8.02(m, 2H), 7.84(d, 1H), 7.57(m,
25 s 2H), 7.47(m, 1H), 7.283~7.09(m, 6H), 6.95~6.92(m, 2H), 500
6.71~6.63(m, 2H), 6.63~6.45(m, 4H), 1.62(s, 6H)
8.45~8.35(m, 4H), 8.06~8.02(m, 2H), 7.88~7.84(m, 2H),
26 68 399
7.57(m, 2H), 7.47~7.40(m, 4H), 7.23~7.15(m, 3H)
8.45~8.36(m, 2H), 8.06~8.02(m, 2H), 7.95(d, 2H), 7.84(d,
27 72 445
1H), 7.60~7.57(m, 3H), 7.41~7.23(m, 13H)
8.45~8.41(m, 4H), 8.06~8.02(m, 2H), 7.84~7.80(m, 3H),
28 71 619
7.70(d, 1H), 7.57(m, 2H), 7.50~7.15(m, 17H)
8.45~8.41(m, 2H), 8.08~8.02(m, 3H), 7.90~7.77(m, 3H),
29 78 610
7.67(d, 2H), 7.69~7.15(m, 20H)
8.45~8.41(m, 2H), 8.06~8.02(m, 2H), 7.84~7.81(m, 5H),
30 70 545
7.67(m, 2H), 7.47~7.16(m, 16H)

_49_

SE5451 10-1536167



[0535]

[0536]

8.45~8.41(m, 2H), 8.06~8.02(m, 2H), 7.90~7.81(m, 8ED,
31 | 63 519
7.63~7.47(m, 7H), 7.30~7.15(m, 6H)
8.45~8.41(m, 2H), 8.06~8.02(m, 2H), 7.84(d, 1H), 7.57(m,
32 | 65 | 2H), 7.47(m, 1H), 7.23~7.16(m, 2H), 7.10(s, 2H), 6.77(s, 6H), | 580
1.62(s, 18H)
8.45~8.41(m, 2H), 8.06~8.02(m, 2H), 7.84~7.81(m, 5H),
3 | &7 467
7.57(m, 2H), 7.47(m, 1H), 7.30~7.15(m, SH)
8.45~8.41(m, 2H), 8.06~8.02(m, 2H), 7.84(d, 1H), 7.69(d,
u | 445
oH), 7.68~7.57(m, 4H), 7.47~7.15(m, 12H)
8.45~8.41(m, 2H), 8.06~8.02(m, 2H), 7.84(d, 1H),
B | 7 551
7.62~7.57(m, 4H), 7.47~7.15(m, 20H)
8.83~8.80(m, 3H), 8.45~8.41(m, 2H), 8.02~8.00(m, 5H),
% | 7 | 7.84~7.70(m, BH), 7.57(m, 2H), 7.47(m, 1H), 7.23~7.16(m, 443
2H)
8.45~8.41(m, 2H), 8.06~7.99(m, 3H), 7.84(d, 1H), 7.77(d,
7 | 7 1H), 7.70(s, 1H), 7.57~7.41(m, 6H), 7.34~7.15(m, 5H), 525
1.62(s, 12H)
8.46~8.41(m, 2H), 8.08~7.84(m, 7H), 7.72(d, 1H),
B | @ 459
7.57~7.31(m, TH), 7.23~7.16(m, 2H), 1.75(s, 6H)
8.45~8.41(m, 2H), 8.18(d, 1H), 8.06~7.99(m, 3H),
I/ | ™ 7.91~7.84(m, 3H), 7.57~7.42(m, TH), 7.32(d, 1H), 459
7.23~7.15(m, 2H), 1.68(s, 6H)
8.45~8.41(m, 2H), 8.06~7.98(m, BH), 7.84(m, 1H), 7.57(m,
T 343
2H), 7.47~7.45(m, 4H), 7.23~7.15(m, 3H)
8.45~8.41(m, 2H), 8.06~8.02(m, 2H), 7.84~7.77(m, 3H),
a4 | B 531
7.66~7.57(m, 4H), 7.47~7.40(m, 3H), 7.32~7.06(m, 11H)
8.82(d, 2H), 8.45~8.41(m, 2H), 8.06~8.02(m, 4H),
2 | 7 7.84~7.72(m, 5H), 7.63~7.57(m, 3H), 7.47(d, 1H), 393
7.23~7.15(m, 2H)
8.83(d, 3H), 8.45~8.41(m, 2H), 8.06~8.02(m, 4H),
3 | 69 7.84~7.73(m, BH), 7.62~7.57(m, ), 7.47(d, 1H), 443
7.23~7.15(m, 2H)
8.45~8.41(m, 2H), 8.06~8.02(m, 2H), 7.90~7.82(m, 4H),
w | m 419
7.69~7.47(m, 11H), 7.23~7.15(m, 2H)
8.45~8.41(m, 3H), 8.069~7.82(m, 8H), 7.63~7.45(m, 9H),
6 | 7 469
7.33~7.15(m, 3H)
8.45~8.41(m, 2H), 8.06~7.99(m, 3H), 7.90~7.82(m, 4H),
s | ® 419
7.63~7.36(m, 10H), 7.23~7.15(m, 2H)
8.45~8.41(m, 2H), 8.06~8.02(m, 2H), 7.84(d, 1H), 7.67(t,
8 | 67 450
2H), 7.57(d, 1H), 7.27~7.10(m, 8H), 6.7, 2H), 6.53(d, 6H)
49 | 81 8.45(d, 1H), 8.06(d, 2H), 7.84(d, 1H), 7.57~7.15(m, 11H) 293
8.45~8.44(m, 2H), 8.06(d, 1H), 7.84(d, 1H), 7.57~7.35(m,
50 | ® 293
9H), 7.23~7.16(m, 2H)
8.45(d, 4H), 8.32(d, 1H), 7.98~7.94(m, 2H), 7.84(d, 1H),
51| 419
7.52~7.36(m, 11H), 7.23~7.15(m, 2H)
8.45(d, 3H), 7.90~7.82(m, 4H), 7.63(d, 1H), 7.52~7.35(m,
52 | m 419
11H), 7.23~7.16(m, 2H)
8.31(d, 1H), 7.88(d, 1H), 7.49~7.44(m, 3H), 7.28(t, 1),
5 | ® 7.10~7.06(m, 3H), 6.88(d, 1H), 6.77~6.71(m, 2H), 293
6.59~6.53(m, 3H)
7.94~7.89(m, 6H),7.44(d, 2H), 7.28(d, 2H), 7.10~7.06(m,
5% | 67 584
6H), 6.88(d, 2H), 6.77~6.71(m, 4H), 6.59~6.53(m, 6H)
8.45(d, BH), 7.84(d, 2H), 7.52~7.36(m, 16H), 7.23~7.16(m,
5% | 66 584
4H)
8.45(d, 3H), 7.94~7.84(m, 4H), 7.52~7.06(m, 15H), 6.88(d,
57 | 62 584
1H), 6.77~6.71(m, 2H), 6.59~6.53(m, 3H)
7.94~7.82(m, BHD, 7.63(d, 1H), 7.49~7.44(m, 48, 7.28(t,
5 | 7 1H), 7.10~7.06(m, 3H), 6.88(d, 1H), 6.77~6.71(m, 2H), 419
6.59~6.53(m, 3H)
7.94~7.82(m, BH), 7.63(d, 1H), 7.49~7.44(m, 4H), 7.28(t,
80 | 62 1H), 7.10~7.06(m, 6H), 6.88(d, 1K), 6.77~6.71(m, 3H), 586
6.59(d, 1H), 6.53(d, 4H), 6.28(d, 4H)
61 8.45(d, 1H), 8.02(d, 1H), 7.84(d, 1H), 7.53~7.15(m, 19H) 458
o 8.45(d, 2H), 8.02(d, 2H), 7.84(d, 2H), 7.48~7.35(m, 12H), -
7.23~7.15(m, 45)
8.45(d, 1H), 8.21(s, 2H), 7.84~7.81(m, 4H), 7.48~7.15(m,
65 | ™ 343
10H)
8.45(d, 2H), 8.21(s, 2H), 7.84~7.81(m, 6H), 7.48~7.36(m,
8 | 7L 508
10H), 7.23~7.15(m, 4H)
8.45(d, 1H), 8.21(s, 2H), 8.02(d, IH), 7.84~7.81(m, 3H),
67 | ™ 508
7.53~7.19(m, 17H)
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[0537]

[0538]

8.45(d, 1H), 8.21(s, 2H), 8.02(d, 1H), 7.84~7.81(r, 4H),
68 | 65 508
7.53~7.15(m, 16H)
8.11(s, 1H), 7,81(d, 2H), 7.44(d, 1H), 7.30~7.29(m, 3H),
B9 | ® 508
7.12~7.06(m, 45, 6.77~6.52(m, 6H)
7.44(d, 2H), 7.30(d, 2H), 7.12~7.08(m, 8H), 6.77~6.71(m,
0 | @ 508
4H), 6.59~6.51(m, 8H)
7.81(d, 2H), 7.44(d, 2H), 7.29(d, 2H), 7.10~7.08(m, 6H),
1| on 508
6.77~6.71(m, 4H), 6,59~8,53(m, 6H), 6.35(s, ZH)
8.46~8.42(m, 2H), 7.99(d, 1H), 7.90~7.84(m, 3H), 7.61(d,
7 | ® 1H), 7.48~7.35(m, 7H), 7.23~7.15(m, 2H), 7.04(d, TH), 409
1.68(s, 6H)
8.75(s, 1H), 8.42(d, 1H), 8.02~7.99(m, 2H), 7.88(d, 1H),
B | n 409
7.53~7.35(m, 10H), 7.19¢t, 1H), 7.04(d, 1), 1.68(s, 6H)
8.75(s, 1H), 8.18(s, 1H), 8.02(d, 1H), 7.91~7.87(m, 2H),
% | m 409
7.53~7.35(m, 11H), 7.19(, 1), 1.68(s, 6H)
8.45(d, 1H), 8.18(s, 1H), 7.91~7.84(m, 4H), 7.61(d, 1H),
B | ® 409
7.48~7.35(m, 8H), 7.23~7.15(m, 2H), 1.68(s, 6H)
8.45(d, 1H), 8.08(d, 1H), 7.95~7.84(m, 4H), 7.72(d, 1H),
% | 74 | 7.61(d, 1H), 7.48~7.35(m, 7H), 7.23~7.15(m, 2H), 1.75(s, 409
6H)
8.75(s, 1H), 8.08~7.88(m, 4D, 7.72(d, 1H), 7.53~7.35(m,
7 | n 409
10H), 7.19(t, 1ED, L.76(s, 6H)
8.83(d, TH), 8.02(d, 1H), 7.78~7.72(m, 2H), 7.44(d, 2H),
B | el 7.30(d, 1H), 7.12~7.06(m, 7H), 6.77~6.71(m, 48D, 558
6.59~6.49(m, 8H)
8.83(d, 1H), 8.02(d, 1D, 7.81~7.72(m, 3H), 7.44(d, 2H),
" | e 7.29(d, 1H), 7.10~7.08(m, 68H), 6.77~6.71(m, 4H), 558
6.59~6.35(rn, 8H)
8.83(d, 2H), 8.11~8.02(m, 3H), 7.78~7.72(m, 4H), 7.44(d,
8o | w43
1H), 7.30(d, 1H), 7.12~7.06(m, 4H), 6.77~6.52(m, 6H)
8.43(d, 1H), 8.17(s, 1H), 8.02(m, 1H), 7.81~7.72(m, 4D,
81 | 69 | 7.44(m, 1H), 7.29(m, 2H), 7.10~7.06(m, SH), 6.97~6.91(m, 393
2H), 6.89~6.79(m, 45
8.15(d, 1H), 8.02(m, 2H), 7.84~7.72(m, 3H), 7.61(s, 4H),
82 | 51 367
7.48~7.35(m, 5H), 7.23~7.16(m, 2H)
8.08~7.94(m, 3H), 7.76~7.61(m, 4H), 7.44(d, 1H),
83 | 54 367
7.10~7.08(m, 3H), 68.91~6.81(m, 3H), 6.79~6.73(m, 3H)
8.15(d, 1H), 8.02(d, TH), 7.90~7.84(m, 3H), 7.81~7.35(m,
84 | 4 532
16H), 7.23~7.19(m, 3H)
8.15(d, 1H), 8.02(d, TH), 7.90~7.84(m, 3H), 7.81~7.40(m,
85 | 4 568
10H), 7.23~7.14(m, 7H)
8.15(d, 1H), 8.02(d, TH), 7.90~7.84(m, 3H), 7.81~7.50(m,
8 | 39 676
9H), 7.40(t, 1H), 7.30~7.19(m, 7HD), 0.15(s, 18H)
8.15(d, 1H), 8.02(d, 1H), 7.90~7.84(m, 3H), 7.70~7.53(m,
87 | 4 562
13H), 7.40(m, 1H), 7.23~7.15(m, 3H)
8.15(d, 1H), 8.02(d, 1H), 7.90~7.84(m, 3H), 7.681~7.50(m,
88 | 45 644
9HD, 7.40(t, 1H), 7.30~7.159(m, 7H), 1.27(s, 18H)
8.45(m, 1H), 8.02(m, 1H), 7.90(s, 2H), 7.84(m, 1H), 7.61(s,
92 | 41 | 48, 753(m, 1H), 7.40(m, IH), 7.27~7.10(m, 16HD), 6.71(m, | 866
4H), 6.53(d, 12H)
7.96~7.94(m, 4H), 7.44(m, 2H), 7.10~7.06(m, 6H), 6.81~
91 | B 532
6.71(m, 6H), 6.59~6.53(m, 6H)
7.96~7.94(m, 4H), 7.44(d, 2H), 7.06~7.05(m, 6H), 6.81~
% | 51 676
6.77(m, 4H), 6.59(m, 2H), 6.51(m, 4H), 0.15(s, 18H)
7.96~7.94(m, 4H), 7.44(d, 2H), 7.10~7.06(m, 10H), 6.77~
9 | 4 868
6.71(m, H), 6.59~6.53(m, 10H), 6.28(s, 8H)
8.06~8.06(t, 4H), 7.56(d, 2H), 7.18(t, 2H), 7.01~6.89(m, 8H),
104 | 48 568
6.71~6.63(m, 6H)
8.08~8.06(t, 4H), 7.56(d, 2H), 7.41(d, 4H), 7.18(t, 2H),
105 | 4 562
6.93~6.83(m, 8H), 6.74(d, 2H)
8.16~8.06(m, 3ED, 7.96(d, 1H), 7.73~7.47(m ,10H),
107 | 51 532
7.31~7.18(m, 4H), 6.93~6.83(m, 3H), 6.71~6.65(m, 3H)
8.57(d, 1H), 8.00~7.96(t, 2H), 7.60~7.47(m, 5H),
08 | 7 401
7.35~7.21(m, TH), 1.74(s, 12H)
8.57(d, 1H), 7.96(d, 1H), 7.88(d, 1H), 7.60~7.47(m, 5H),
109 | 65 401
7.35~7.21(m, TH), 1.74(s, 12H)
8.57(d, 2H), 8.00~7.96(t, 4H), 7.60~7.47(m, 10H),
1o | 566
7.35~7.21(m, 6H), 1.74(s, 12H)
8.57(d, 2H), 8.00~7.96(t, 3H), 7.88(d, 1H), 7.60~7.47(m,
u | 7 566
10H), 7.35~7.27(m, 6H), L.74(s, 12H)
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[0539]

[0540]

8.57(d, 2H), 7.96(d, 2H), 7.88(d, 2H), 7.60~7.47(m, 10H),
12 | 69 566
7.35~7.27(m, 6H), 1.74(s, 12H)
8.57(d, 1H), 8.11(d, 1H), 8.02~7.96(m, 3H), 7.77~7.73(t, 2H),
us | n 475
7.63~7.46(m, 7H), 7.35~7.26(m, 3H), 1.74(s, 12H)
8.87(s, 1H), 8.14~8.11(t, 2H), 8.01(s, 1H), 7.77(s, 1H),
4 | % 475
7.65~7.46(m, 10H), 7.31~7.26(m, 2H), 1.74(s, 12H)
8.57(d, 2H), 8.02~7.96(m, 4H), 7.89(s, 2H), 7.73(d, 2H),
us | 65 640
7.60~7.47(m, 10H), 7.35~7.27(m, 4H), 1.74(s, 12H)
8.57(d, 2H), 8.14(s, 1H), 8.02~7.96(m, 4H), 7.77~7.73(t, 2H),
16 | 66 640
7.60~7.47(m, 11H), 7.35~7.27(m, 4H), 1.74(s, 12H)
8.57(d, 1H), 8.01~7.89(m, 5H), 7.69~7.27(m, 16H), 7.14(t,
ur | 32 481
1H)
8.80(s, 1H), 8.14~8.11(t, 2H), 7.77(d, 2H), 7.60~7.18(m,
us | 7 41
18H)
8.57(d, 2H), 8.05~7.96(m, BH), 7.69~7.47(m, 14H),
ug | % 646
7.36~7.20(m, 8H)
8.80(s, 1H), 8.57(d, 1H), 8.14~8.11(t, 2H), 8.01~7.96(m, 3H),
120 | %2 646
7.63~7.27(m, 22H), 7.14(t, 1H)
8.77(s,1H), 8.54(d,1H), 8.11(d, 1H), 8.04~8.02(m,3H),
21 | 54 648
7.93(d,1H), 7.62~7.44(m, 16H), 7.33~7.17(m, 7H)
8.84(s, 1H), 8.31~8.27(m,2H), 8.11~8.06(d, 1H),
122 | 73 | 7.91~7.90(m,2H), 7.75(s,1H), 7.62~7.38(m,10H), 7.28(t, 1), | 459
1.68(s,6H)
8.54(d,1H), 8.31~8.27(m,2H), 8.06(s, 1H), 7.99~7.90(m,4H),
123 | ® 49
7.76~7.70(m, 2H), 7.57~7.24(m,9H), 1.68(s,6H
8.54(d,1H), 8.31~8.27(m,2H), 8.08~8.06(m,2H),
24 | 459
7.93~7.90(m, 2H), 7.75(s, 1H), 7.60~7.23(m, 11H), 1.68(s,6H)
8.54(d,1H), 8.31~8.27(m,2H), 8.08~8.06(m,2H),
125 | B 49
7.93~7.90(m, 3H), 7.75(s, 1H), 7.60~7.23(m, 10H), 1.68(s,6H)
8.54(d, 1H), 7.93~7.89(m,3H), 7.78(d,1H), 7.57~7.44(m,6H),
126 | 81 317
7.32~7.14(m, 4H)
7.84(d,1H), 7.78~7.72(m,2H), 7.53(d, 1H), 7.19~7.14(m,5H),
127 | @ 317
6.86~6.80(m, 3H), 6.68~6.62(m, 3H)
8.45(d, 1H), 8.32~8.03(m,4H), 7.93~7.89(m,3H), 7.78(d, 1H),
18 | 7 367
7.57~7.44(m,BH), 7.32~7.24(m, 2H)
8.32~8.09(m, 4H), 7.93(d, 1H), 7.78~7.72(m,2H), 7.53(d, 1H),
19 | 367
7.19~7.15(rn, 3H), 6.86~6.80(m, 3H), 6.68~6.62(m,3H)
8.35~8.34(m, 3H), 7.93~7.89(m,3H), 7.78(d, 1H),
130 | 69 569
7.57~7.24(m, 20H)
8.35~8.34(m, 2H), 7.93(d, 1H), 7.78~7.72(m,2H),
181 | 65 7.54~7.40(m, 13H), 7.19~7.13(m, 3H), 6.86~6.80(m,3H), 569
6.66~6.62(m, 3H)
8.43(d,2H), 8.05(d,2H), 7.93~7.87(m,4H), 7.70~7.44(m, 12H),
132 | 7® 508
7.32~7.24(m, 4H)
8.43(s,2H), 8.05(d,1H), 8.02(s,3H), 7.93(d,1H),
13| 7 508
7.70~7.44(m, 14H), 7.32~7.24(m, 3H)
8.43~8.42(m, 2H), 8.05(d, 1H), 8.02~8.01(m,2H),
B4 | 7 508
7.93~7.87(m, 2H), 7.70~7.44(m, 14H), 7.32~7.24(m,3H)
8.43(d,2H), 8.05(d,1H), 8.02(d,1H), 7.93~7.81(m,4H),
135 | ™ 343
7.70~7.44(m, 7H), 7.32~7.24(m, 2H)
8.43~8.42(m, 2H), 8.02~8.01(m,3H), 7.87~7.81(m,2H),
136 | 81 343
7.70~7.44(m,9H), 7.28(t, 1H)
8.43(d,2H), 8.05(d, 1H), 8.02(d,1H), 7.93(m,5H),
137 | @ 343
7.57~7.44(m,5H), 7.32~7.24(m, 2H)
8.43(d, 1H), 8.13(d,1H), 8.02(d,1H), 7.92~7.81(m,3H),
188 | 7 7.62~7.63(m, 2H), 7.19~7.15(m,3H), 7.01(d,1H), 343
6.86~6.62(m, 5H)
8.11(s,2H), 8.02(d, 1H), 7.90~7.86(m,5H), 7.77(s, 1H),
183 | 7 449
7.62~7.38(m, 9H), 7.28(t, 1H)
8.25(d,1H), 8.11(s,2H), 8.04(d,1H), 7.93~7.90(m,5H),
40 | 65 449
7.59~7.24(m, 10H)
8.36(d, 1H), 8.25(m, 1H), 8.11(s, 2H), 7.88~7.81(m, BH),
141 | 87 449
7.48~7.15(m, 10H)
8.35(d, 1H), 8.25(m, 1H), 8.11(s, 2H), 7.88~7.81(m, 6H),
42 | 69 449
7.48~7.36(m, 7H), 7.23~7.15(m, 2H)
8.19(m, 2H), 8.07~8.02(m, 2H), 7.81(m, 2H), 7.54~7.29
143 | 66 501
(m, 11H), 7.19(m, 1H), 6.69(d, 1H), 1.68(s, 12H)
8.35(m, 1H), 8.19(m, 2H), 7.88~7.81(m, 4H), 7.54~7.29
4| 7 501
(m, 11H), 7.15(m, 1H), 168(s, 12H)
8.35(m, 1H), 8.19(m, 2H), 7.84~7.81(m, 2H), 7.54~7.09
W5 | 7@ 501
(m, 14H), 1.68(s, 12H)
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[0542]

[0543]

[0544]

[0545]

[0546]
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8.19(m, 2H), 8.02(m, 1H), 7.81(m, 2H), 7.564~7.85(m, 9H),
148 72 501
7.21~7.19(m, 3H), 7.09(m, 2H), 1.68(s, 12H)

8.35(m, 2H), 7.97(s, 1H), 7.90~7.81(m, 6H), 7.66~7.61
147 61 776
(m, 2H), 7.48~7.15(m, 24H), 1.68(s, 6H)

8.85(m, 2H), 8.02(s, 1H), 7.92(s, 1H), 7.84~7.81(m, SH),
148 62 776
7.66(s, 1H), 7.48~7.15(m, 26H), 1.68(s, 6H)
8.35(m, 2H), 8.02(s, 1H), 7.97(s, 1H), 7.84~7.81(m, 4H),
149 60 776
7.66(s, 1H), 7.48~7.15(m, 25H), 1.68(s, 6H)
8.35(m, 2H), 7.97(s, 1H), 7.80~7.84(m, 4H), 7.66~7.61
150 59 776
(m, 2H), 7.48~7.15(m, 25H), 1.68(s, 6H)

8.63(d, 2H), 8.19(d, 1H), 8.02(d, 1H), 7.83~7.72(m, 4H),
151, i 7.53~7.44(m, 2H), 7.10~7.06(m, 3H), 6.92(d, 1H), 393
6.77~6.71(m, 2H), 6.59~6.53(m, 3H)

8.63(d, 2H), 8.35(d, 1H), 8.02(d, 2H), 7.84~7.61(m, 7H),
1652 69 393
7.48~7.32(m, 5H), 7.23~7.16(m, 2H)

7.65(m, 2H), 7.44~7.37(m, 4H), 7.10~7.06(m, 4H),

163 72 318
6.77~6.71(m, 3H), 6.59~6.53(m, 4H)
154 T4 8.35(d, 1H), 7.84(d, 1H), 7.69(d, SH), 7.48~7.156(m, 12H) 318
8.35~8.33(m, 2H), 8.12(d, 1H), 8.02(d, 1H), 7.84(d, 1H),
155 72 666

7.58~7.18(m, 29H)
8.35(d, 1H), 8.02(d, 1H), 7.84~7.81(m, 3H), 7.53~7.15

157 71 582
(m, 21H)

158 70 8.35(d, 2H), 7.84~7.81(m, 6H), 7.48~7.15(m, 18H) 682

159 73 8.35(d, 2H), 7.84~7.81(m, 5H), 7.48~7.15(m, 19H) 682

160 T4 8.35(d, 1H), 7.84~7.81(m, 5H), 7.48~7.16(m, 13H) 417

161 72 8.14(d, 1H), 7.91~7.41(m, 17H), 7.30(d, 1H) 417

8.57(d, 1H), 7.96(d, 1H), 7.65~7.27(m, 8H), 6.89(s, 6H),

162 71 530

1.62(s, 18)
8.57(d, 1H), 8.14(d, 1H), 7.96~7.22(m, 21H), 6.83~6.52(m,
163 64 664

TH), 6.44(s, 1H), 6.37(s, 1H)

8.57(d, 2H), 7.96(d, 2H), 7.59~6.83(m, 22H), 6.65(d, 4H),
164 66 664
6.46(d, 2H)

8.57(d, 2H), 7.96(d, 2H), 7.59~6.83(m, 21H), 6.65(d, 4H),
165 59 664
6.52~6.45(m, SH)

8.57(d, 1H), 8.09~7.74(m, 16H), 7.61~7.26(m, 15H), 1.68(s,

166 63 711
6H)
8.87(s, 1H), 8.14~7.74(m, 18H), 7.65~7.31(m, 17H), 1.68(s,
167 68 711
6H)
8.57(d, 1H), 8.14(d, 1H), 8.02~7.76(m, 13H), 7.63~7.47(m,
170 L 760

18H), 7.35~7.26(m, 3H)

8.57(d, 1H), 8.14~7.92(m, 12H), 7.75~7.22m, 25H),
172 59 1095
6.81~6.63(m, 16H)

198 87 8.59~8.42(m, 2H), 7.99~7.75(m, 4H), 7.68~7.25(m, 9H) 349
198 61 8.55(d, 1H), 8.15~7.78(m, 6H), 7.67~7.22(m, 15H) 514
200 71 8.56~8.43(m, 2H), 8.07~7.94(m, 3H), 7.61~7.24(m, 10H) 349

[WrE o 2] 3igtE [47]9] &4

k! 474 [47]

704 e [47-119) Alx

35S [1] 10g(34.1mmol)S tEFz2Heto g =2t} B2 R LHAYuE 6,.7g (37.5mmol)S 4719 uhg-
o 0ColA A3 H7FAT, 2ol 12413F unk & tEZ2dErs ¢ Qi FE3 434 vlavlg
o2 7Axste] At A ek FHsle] AytA ABnEOHEZ EHASte] m A FIHA

o
-
4
prL
xg H
T

3}3HE [47-1] 10.4g (82%)
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3}8HE [47]9 A=

T o 1} edd FAMon S SgE [47-1], Helderl, EebE (1D oHAEOE, EEhg 54
=, Ef-t- A aiAl o] EAshehE [47] 11.3g(88%)S 533l

am ©
b M
[>
)
o
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R
)
i
=
o
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_0|L
£
i)
rlo
kr

H NMR (300 MHz, CDCly) : & 8.41(d, 1H), 8.08~8.02(m, 3H), 7.57~7.35(m, 8H), 7.10(t, 4H), 6.71(t, 2H),
6.53~6.50(m, 5H), 5.75(d, 1H)

MS/FAB : 460(M)

7] BkSof 29 WMo wel 47, 53, 59, 62, 64, 89 WA 91, 93 WX 96, 100 WA 103, 106, 156, 168,
169, 171, 1739] &S Azt on, 7] [A28 ()1 2 272 Jehddct.

BEE | = 'H NMR (300 MHz, CDCls) MS/FAB
HE | @) @® M*)
8.41(d, 1H), 8.08~8.02(rn, 3H), 7.57~7.35(m, 8H), 7.10(t,
47 88 460

4H), 6.71(t, 2H), 6.63~6.50(m, BH), 6.76(d, 1H)

&5 & 8.45(d, 2H), 7.90~7.82(m, SH), 7.63~7.35(m, 14H), 7.10(t, £
4H), 6.71(t, 2H), 6.53(d, 4H), 5.83(d, 1H)
7.94~7.82(m, 6H), 7.63(d, 1H), 7.49~7.48(m, 3H), 7.28(t,
59 72 1H), 7.20(t, 6H), 6.88(d, 1H), 6.71(t, 3H),6.54~6.53(m, 7H), 586
6.34(d, 1H), 6.24(d, 1H)

5 71 7.59(d, 1H), 7.563~7.28(m, 16H), 7.10(t, 8H), 6.71~6.65(m, .
6H), 6.53(d, 8H), 5.83(d, 1H)
bd & 8.02(d, 2H), 7.59~7.36(m, 16H), 7.10(t, 8H), 6.71(m, 4H), o
6.53(d, 8H), 5.83(d, 2H)

& i 8.15(d, 1H), 8.02(s, 1H), 7.84(d, 1H), 7.61~7.50(m, 7H), e
7.23~7.10(m, 8H), 6.92(d, 1H), 6.71~6.53(m, 6H)
8.15(d, 1H), 8.02(s, 1H), 7.84(d, 1H), 7.61(s, 4H),
90 7 7.63~7.60(m, SH), 7.30~7.10(m, 8H), 6.92(d, 1H), 608
6.71~6.53(m, 6H), 0.15(s, 9H)

8.45(m, 1H), 8.02(s, 1H), 7.84(m, 1H), 7.70(d, 2H),
91 70 7.66~7.63(m, 7H), 7.23~7.10(m, 6H), 6.92(d, 1H), 6.71(m, 559
2H), 6.53(m, 4H)

8.45(m, 1H), 8.02(s, 1H), 7.84(m, 1H), 7.61(s, 4H),
93 69 7.53~7.50(m, SH), 7.23~7.14(m, 4H), 6.98(m, 5H), 6.41(d, 680
4H), 1.34(s, 6H)

8.45(m, 1H), 8.02(s, 1H), 7.84(m, 1H), 7.61(s, 4H),
94 72 7.53~7.50(m, 3H), 7.23~7.14(m, 4H), 6.92~6.91(m, 5H), 664
6.45(d, 4H), 1.25(s, 18H)

8.45(m, 1H), 8.02(s, 1H), 7.84~7.77(m, 2H), 7.61(s, 4H),
9% 70 7.53~7.14(m, 18H), 6.92(d, 1H), 6.69~6.65(m, 3H), 6.48(m, 744
1H), 1.62(s, 6H)

8.45(m, 1H), 8.02(m, 1H), 7.84(m, 1H), 7.61(s, 4H),
9% 32 7.48~7.35(m, 12H), 7.23~7.10(m, 11H), 6.71(m, 4H), 6.53(m, 866

8H)
8.08(d, 1H), 7.94(d, 1H), 7.61(s, 2H), 7.53(d, 1H), 7.44(d,
100 71 1H), 7.10~7.06(m, 7H), 6.92(d, 1H), 6.81~ 6.71(m, 5H), 534

6.59~6.53(m, 7H)
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[0556]

[0557]

[0558]

[0559]

[0560]

[0561]

[0562]

8.20(d, 1H), 8.06(d, 1H), 7.73(s, 2H), 7.65(d, 1H), 7.56(d 1H),
101 69 7.22~7.17(m, 7H), 7.05(d, 1H), 6.93~6.83(m, 4H), 606
6.71~6.63(m, 7H), 0.27(s, 9H)
8.20(d, 1H), 8.06(d, 1H), 7.73(s, 2H), 7.65(d, 1H), 7.56(d,
102 72 1H), 7.22~7.18(m, 5H), 7.04~7.01(m, SH), 6.93~6.93(m, 4H), 562
6.71~6.63(m, 7TH)
8.20(d, 1H), 8.06.(d, 1H), 7.73(s, 2H), 7.65(d, 1H), 7.56(d,
103 70 1H), 7.41(d, 2H), 7.22~7.18(m, 5H), 7.04(d, 1H), 569
6.93~6.83(m, 6H), 6.71~6.65(m, 5H)
7.56(d, 2H), 7.26~7.18(m, 16H), 6.93~6.83(m, 10H),
106 30 867
6.71~6.65(m, 14H)
8.33(d, 1H), 8.02(d, 1H), 7.58~7.10(m, 35H), 6.71~6.65
156 51 1001
(m, 6H), 6.53(m, 8H), 6.23(d, 1H)
8.02(d, 2H), 7.73~7.22(m, 24H), 6.83~6.66(m, 12H), 5.95(d,
168 52 859
2H), 1.62(s, 6H)
8.87(s, 1H), 8.12(s, 1H), 7.71~7.22(m, 23H), 6.81~6.65(m,
169 61 859
14H), 5.93(d, 1H), 1.62(s, 6H)
8.02~7.93(m, 10H), 7.73~7.22(m, 29H), 6.83~6.65(m, 14H),
171 70 1095
5.94(d, 1H)
8.02~7.59(m, 20H), 7.39~7.22(m, 21H), 6.83~6.65(m, 30H),
173 B4 1429
5.94(d, 1H)

[BrE o 3] 3i3tE [174]9] &4

SE5451 10-1536167

ZHA) 3¢l

1L vt

F 2 [174-1]9) A=

=78l A 2.5M & 2lF 13.4nL(33.5mmol)S %

3 7mL(33.5mmol)E A7}k Tt
S OFEavey 2oz AAAs)ele] 3 A 3¢

oxa =
s %

T4 o 29 5dE FAAUHoR FHA FFE
A 5435 [174-3] 6

47keh e,

N oi/x]. /~O

A BHgHE [47-1]

SEHae] AR stelA HEZHS=ZFE 150nle] FHA SHEE [47-1] 10g(27.9mmol )& o] L,
TY oA

308 5¢ nHkek & EvEn ol E
Mof] 31 oEolAEo]E E»%%ﬂq.%ﬂé-ﬂﬂ
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[0563]

[0564]

[0565]

[0566]

[0567]

[0568]

[0569]

[0570]

[0571]
[0572]
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shetE [174]9] A=

3 o 137 9 g o 714 S3HE [174-3], tsldolyl, FEE(I11) olAEH O E, XEH t-5FE
A=, Eg-t-FEx23s Y FAdalS A§ste] vr2xadtdluAe EX389HE [174] 5. 1g(67% S 539

'H MR (300 MHz, CDCl3) @ & 8.19~8.02(m, 8H), 7.77(s, 2H), 7.59~7.22(m, 22H), 6.83~6.65(m, 14H)

MS/FAB : 919(M)

7] whgol 3¢ el ohel 174 WA177 SRS Azsglon, s (A3l 1 AvE et

e | =8 H NMR (300 MHz, CDCls) MS/FAB
ks %) @) M*)
8.19~8.02(m, 8H), 7.77(s, 2H), 7.59~7.22(m, 22H),
174 61 918

6.83~6.65(m, 14H)

8.20~8.02(m, 8H), 7.77(s, 2H), 7.59~7.47(m, 14H),
175 65 975
6.98~6.52(m, 18H), 2.24(s, 12H)

8.18~7.89(m, 10H), 7.78(s, 2H), 7.64~7.28(m, 36H),
176 59 1303
6.71~6.55(m, 10H), 1.62(s, 12H)

8.20~8.02(m, 8H), 7.78(s, 2H), 7.59~7.02(m, 22H), 6.79(s,
177 57 632
2H), 6.55(d, 8H), 1.25(s, 36H)

(W& o 4] 33HE [178]¢] &4

[ S & 5
Ry — ) —— U_Q

Oz
178-1 1782
Br
S
—— | A —_— N
| .
H
178-3 [178]

Z7HA 3 [178-119) A%

2L WhS-Zgao] A4V R SlolA HEDS=E2FE 1L 2-BE2ERo] 9 # 30g(184.0mmol ) S HolaL, 78T
ol A 2.5M #d ﬂggsmumo&mn) *ﬂﬂ“ﬂ Y =AM 1025 wEkek § EgFddIRio|s

59.9mL(220.8mmol) & #H7Ietlth. ¥HEE R NEolAH O E/THFFTRE F r

sl o R RS AASA %%ﬁvﬂq.i%ﬂ° AR EntEagtx 2 FEgAste] A wdAy

FABEE [178-1] 35.7g(52%)S F53H3itt.

o A(EddEA)R
,4ﬂ%té/w%ﬂﬂ5£ﬂjﬂﬂ°<%ﬁﬂ§%[w&2]nogm% F5313ltt.

F

T olloh T A
1 +

25, BbdE,
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[0576]

[0577]

[0578]

[0579]

[0580]

[0581]

[0582]

[0583]

[0584]

[0585]

[0586]

[0587]

é o 13 H93 FAYHoR FHA FFE [178-3], BErAA, ZeE(1) oMAEE, ¥EE t-4F
o Eg-t-3E¥xads vu AdAS Agste] wrena e B 3EgE [178] 8.7g(75%)S 5313

on
M

9l 10-1536167

B E
=5
[e?

1
H NMR (300 MHz, CDClz) : & 8.43(d, 1H), 7.95(d, 1H), 7.51~7.22(m, 8H), 6.97(d, 1H)

MS/FAB :

249(M)

7] Wbl 4] Wl w78 WA 197¢] shetES AlEsglen, s [Adx]el 1 AdE HERHUG.

[A43]

e | =8 'H NMR (300 MHz, CDCls) MS/FAB
HE | @) ® M*)
178 a7 8.43(d, 1H), 7.95(d, 1H), 7.51~7.22(m, 8H), 6.97(d, 1H) 249
179 8 8.43(d, 1H), 8.07~7.96(m, 3H), 7.59~7.26(m, 9H) 299
180 85 8.43(d, 2H), 7.96(d, 2H), 7.59~7.26(m, 14H) 414
181 83 8.45~7.94(m, 2H), 7.59~7.25(m, SH) 305
182 84 8.46~7.92(m, 4H), 7.68~7.25(m, 14H) 470
183 81 8.44~7.91(m, 2H), 7.60~6.96(m, 9H) 361
184 a0 8.45~7.94(m, 4H), 7.61~7.22(m, 14H) 526
185 7 8.43~7.94(m, 2H), 7.58~6.92(m, SH) 417
186 70 8.46~7.92(m, 4H), 7.59~7.20(m, 14H) 582
187 7% 8.43(d, 1H), 7.98~7.22(m, 12H) 355
188 61 8.45~8.42(m, 2H), 7.96~7.80(m, 4H), 7.62~7.23(m, 14H) 520
189 63 8.45(d, 1H), 7.94~7.24(m, 14H) 405
190 86 8.43~8.40(m, 2H), 7.94~7.75(m, 6H), 7.59~7.22(m, 14H) 570
191 7 8.44~8.30(m, 3H), 7.96~7.90(m, 5H), 7.62~7.21(M, 9H) 399
192 66 8.47~8.31(m, 4H), 7.94~7.91(m, 6H), 7.58~7.23(m, 14H) 620
193 59 | 8.43~7.94(m, 2H), 7.59~7.20(m, 7H), 6.6(d, 1H), 5.2(d, 1H) 296
194 57 8.43(d, 1H), 7.96~7.77(m, 2H), 7.62~7.23(m, 10H) 346
195 55 8.46~7.93(m, 4H), 7.61~7.25(m, 14H) 461
19 43 8.54(d, 1H), 8.16~7.92(m, 2H), 7.73~7.23(m, 8H) 301
197 42 8.55~7.94(m, 4H), 7.59~7.20(m, 14H) 466

Hluwe 1

3t7] 35 a2 BAIEE S3E aE ¥ 5N S2ERZ ALEsta, 5] 8E] bR ZAEE SEE bE 3

7] 71 o] 2-TANATAZS X5 ZZato] 80nm F71¢ A

-NPDE A
e a2 2
A=

=
at3}stED

e
371 AT Al Alg3 =S 30mme] FAR AEsHste] AAeESS A

A
ERER AMgSla, 2-TNATA(4,4’ ,4” -tris(N-naphthalen-2-y1)-N-phenylamino)-triphenylamine)<

% EF-® AFE3ta, a-NPD(N,N' -di(naphthalene-1-yl)-N,N’ -diphenylbenzidine) & A3ZFHZF =

L£3lo] | ey e FXE zte F7ESAAE A s TE: 1TO/2-TNATA(80nm)/ a -NPD(30nm) / 3} ¢+H&
(30nm)/A1q3(30nm)/LiF(0.5nm)/ A1(60nm).

J(Corning)A}2] 1552/cm2 (1000A) ITO 2] 7]¥<S 50mm x 50mm x 0.7mm=7] 2 Zg}A] oA E o]
23 =FE FolA 7 168 T 25T Al &, 308 St UV 2FE AAS AMEsIY. A
THTS s, V] AEFHET A, a

oL
ol
o
32
o o
oz
s
o
oxl
&
ofy
ol
ox
-
2
o
R
Z
o
g
W
L
ﬂ
rlr

F 23] som T ATFEEL 9

o T
steh b= BAHE B%E b3 =

il



[0588]

[0589]

[0590]

[0591]

[0592]

[0593]

[0594]

[0595]

on
Ju

£9l 10-1536167

ol LiF 0.5mm(AAFUS) 3 Al 60m(NE=)E ez Agsste], £ 6] FA€ vhoh 22 {783

2AE Az, oF WALAE 1023 @,

<8}sh4 b>

Al 62, 64, 87, 92, 96, 99, 105, 106, 156, 163~165, 168, 169, 171~177

A7) vlad 1 %, AFFES 3FEEA 3FFE C(2-INATA) Al A7) gAddel A E 3184 62, 64, 87,
92, 96, 99, 105, 106, 156, 163~165, 168, 169, 171~177°.% FAEE 3}3E 62, 64, 87, 92, 96, 99, 105,
106, 156, 163~165, 1638, 169, 171~177& BETETF FFPERE 747 ol &3 A& AYstare A7) Hlald 13
=93 oz 170/ 33E 62, 64, 87, 92, 96, 99, 105, 106, 156, 163~165, 163, 169, 171~177(80nm)/ a-
NPD(30nm) /33t Ea+3} 8 Eb(30nm) /A1q3(30nm) /LiF(0.5nm) /A1 (60nm) &) X5 2t F7) @342 A 2399}
o2 Ztz} MZE 62, 64, 87, 92, 96, 99, 105, 106, 156, 163~165, 168, 169, 171~177¢]g}ar 3},

o

HAzbel 1: M]mAE 1 R AIE 62, 64, 87, 92, 96. 99, 105, 106, 156. 163~165, 168, 169, 171~177¢] &%
574 B

HwME 1 2 AMZ 62 64, 87, 92, 96, 99, 105, 106, 156, 163~165, 163, 169, 171~1779] thsl4d, Keithley
SMU 235, PR650E o]&sle] w43 w wigs, wWiuas 247 Hrisle], 2 A32 817) [A5%] veh
ATt A7) AEZE5L 512~526nm W Yol A A whagE] kS Kol FEuTh.
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[0596]

[0597]

[0598]

[0599]

[0600]

[0601]

[0602]

SE55451 10-1536167

[A153]
Ao A
P 3;;; Bl a8 EEEEl
[ed/m?] [cd/A] [am]
No

HDYE 1 c 2032 20.3 516
62 62 2142 21.4 525

64 64 2382 23.8 514

87 87 2178 21.8 513

%2 %2 2051 20.5 519

% % 2237 22.4 513

99 99 1804 18.0 518
105 105 2853 28.5 516
106 106 2762 27.6 521
156 166 1928 19.3 520
163 163 2784 27.8 520
164 164 2136 21.4 521
165 165 2423 24.2 515
168 168 2451 24.5 514
169 169 2007 20.1 524
171 171 2551 25.5 521
172 172 2231 22.3 522
173 173 1876 18.8 524
174 174 2210 22.1 513
175 176 2080 20.6 515
176 176 2825 28.3 516
177 177 2695 27.0 524

A7) [A5E] HAAE= wke} o] MET 62, 64, 87, 92, 96, 99, 105, 106, 156, 163~165, 168, 169,
171~1772 ¥ AE 10 vlste] e 43 548 et

A A 1~142

271 Hlale] 1 &, 43F 3 =RE FgEEA sEE b giAl A7 FAdded siAE F8k 1-61, 63,
66~86, 88~91, 93, 94, 95, 97, 98, 100~104, 107~155, 157~162, 166, 167, 170, 178~201% ZA|=+ 33 &
1~61, 63, 66~86, 88~91, 93, 94, 95, 97, 98, 100~104, 107~155, 157~162, 166, 167, 170, 178~201< W=
g = SgE FER 7h7t o]83 AL AYstaE ) vlald 139 $Ud W o2 [70/2-TNATA(80nm)/
a-NPD(30nm)/[3gEA + 83 %0 2E 33E 1-61, 63, 66~86, 88~91, 93, 94, 95, 97, 98, 100~104,
107~155, 157~162, 166, 167, 170, 178~201 % 3F+(3%)1(30nm)/Alg3(30nm)/LiF(0.5nm)/Al(60nm) 2] F+2E 2t
= 71 HARE AxEgdy. o2 Zz ME 1-61, 63, 66~86, 88~91, 93, 94, 95, 97, 98, 100~104,
107~155, 157~162, 166, 167, 170, 178~201g}aL sht},

ot 2: HWAEZ 1 9 AZ 1-6], 63, 66~86, 88~91, 93, 94, 95, 97, 98, 100~104, 107~155, 157~162,
166, 167, 170, 178~201¢] W3 E4 w7}

HAE 1 @ A 161, 63, 66~86, 88~91, 93, 94, 95, 97, 98, 100~104, 107~155, 157~162, 166, 167,
170, 178~201°l th&}o], Keithley SMU 235, PR650E o] &3le] W33 x, w3 asd, 3y as 717 Hrlshed,
a2 ARE 7] (A6 () ol YERATE. 47 HEES 512-526nm WA A @3 I4s BT
=
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[0603]

[0604]

[0605]

[A6ET(FF)]
ES THE i _
dEvo | @mus | sus | - a8 RS
[ed/m?] [cd/A] [nm]
No. No.

HaHEE 1 a b 2032 20.3 516
1 a 1 2128 21.3 520
2 a 2 2071 20.7 521
3 a 3 2514 2.1 514
4 a 4 2249 22.5 512
5 a 5 2361 23.6 523
6 a 8 2685 26.9 520
7 a 7 2350 23.5 512
8 a 8 2866 28.7 517
] a 9 2730 27.3 519
10 a 10 2742 27.4 526
1 a 1 2742 27.4 517
12 a 12 2246 22.5 517
13 a 13 2110 211 517
14 a 14 2667 2.6 519
15 a 15 2758 27.6 517
16 a 16 2162 21.6 526
17 a 17 2327 23.3 525
18 a 18 2844 28.4 512
19 a 19 2651 26.5 514
20 a 20 2212 22.1 516
21 a 21 2431 24.3 518
22 a 22 2774 27.7 514
23 a 23 2855 28.6 512
24 a 24 1922 19.2 520
25 a %5 1892 18.9 525
26 a 2 2670 2.7 515
27 a 27 2633 2.3 526
28 a 28 2655 26.6 522
29 a 29 2647 26.5 524
30 a 30 2334 23.3 526
31 a 31 2089 20.9 521
32 a 32 2451 24.5 515
33 a 33 2604 26.0 518
34 a 34 2795 28.0 518
35 a 35 1838 18.4 514
36 a 3% 2240 22.4 517
37 a 37 2093 20.9 521
38 a 38 2634 26.3 521
39 a 39 2889 28.9 520
40 a 40 2179 21.8 516
41 a 41 2501 25.0 519
42 a 42 1989 19.7 526
43 a 43 2200 22.0 518
44 a 44 2688 26.9 526
45 a 45 2806 28.1 514
46 a 46 2333 23.3 517
47 a 47 2130 213 524
48 a 48 2628 26.3 520
48 a 49 2641 26.4 524
50 a 50 2306 23.1 518
51 a 51 1839 18.4 516
52 a 52 1913 19.1 515
53 a 53 1818 18.2 514
54 a 54 2132 21.3 521
56 a 55 2231 22.3 516
56 a 56 2860 28.6 516
57 a 57 2658 26.6 515
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[0606]

[0607]

58 58 2690 26.9 512
59 59 2501 26.0 524
60 60 2147 21.5 520
61 61 2377 23.8 514
63 63 1866 18.8 519
66 66 2749 21.5 516
67 67 2611 25.1 513
68 68 2088 20.9 513
69 69 2111 21.1 525
70 70 2727 213 525
71 71 2752 27.5 517
72 72 2283 22.8 520
73 73 2304 23.0 513
74 T4 2339 23.4 520
Gl 7 2800 28.0 520
76 7 2069 20.7 520
s T 1850 18.5 524
78 8 1929 18.3 523
79 KE] 2185 21.9 513
80 80 2298 23.0 517
81 81 2626 26.3 512
82 82 2100 21.0 525
83 83 2183 21.8 516
84 84 2030 20.3 512
85 86 2119 21.2 525
86 86 1994 18.9 517
88 88 2372 23.7 520
89 89 2559 25.6 518
90 90 2476 24.8 514
91 91 2673 25.7 516
93 93 2394 23.9 526
94 94 1963 18.5 513
95 95 2180 21.9 526
97 97 2746 215 513
98 98 1872 18.7 518
100 100 2870 28.7 518
101 101 1856 18.6 526
102 102 2303 23.0 525
108 103 2289 22.9 526
104 104 2819 28.2 524
107 107 2254 22.5 518
108 108 2162 21.6 517
109 109 2491 24.9 514
110 110 2257 22.6 516
111 111 2270 22.7 624
112 112 2787 27.7 526
118 113 2790 27.9 626
114 114 2470 24.7 623
116 115 2037 20.4 621
116 116 1981 19.8 625
117 117 2071 20.7 520
118 118 2372 23.7 520
118 119 2308 23.1 623
120 120 2716 27.2 518
121 121 2040 20.4 517
122 122 2202 22.0 518
123 123 1850 18.5 514
124 124 2023 20.2 526
125 125 2734 27.3 514
126 126 2530 25.3 518
127 127 2724 27.2 514
128 128 2376 23.8 517
129 129 2869 28.7 512
130 130 2870 28.7 626
131 131 2080 20.6 623
132 132 2127 21.3 516
133 133 2397 24.0 516
134 134 2573 25.7 519
136 136 2073 20.7 621
136 136 1903 19.0 517
137 137 2238 22.4 523
138 138 2675 26.8 515
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SE5451 10-1536167

139 a 139 2324 23.2 517
140 a 140 2841 28.4 523
141 a 141 2087 20.7 518
142 a 142 1833 18.3 512
143 a 143 2482 248 517
144 a 144 2262 22.6 524
145 a 145 2810 28.1 526
146 a 146 2678 26.8 522
147 a 147 2372 23.7 523
148 a 148 2392 23.9 525
149 a 149 1940 19.4 516
150 a 150 2610 26.1 516
151 a 151 1864 18.8 513
162 a 152 2035 20.4 518
163 a 158 1978 19.8 516
154 a 154 2129 21.3 519
165 a 155 1841 18.4 524
157 a 157 2241 22.4 520
168 a 158 2387 23.7 523
169 a 159 2381 23.8 520
160 a 160 2133 21.3 512
161 a 161 2485 24.9 525
162 a 162 2691 26.9 521
166 a 166 2256 22.8 523
167 a 167 2180 21.8 519
170 a 170 2537 25.4 525
178 a 178 2639 26.4 522
179 a 179 2337 23.4 512
180 a 180 1985 18.9 514
181 a 181 2468 24.7 518
182 a 182 2021 20.2 522
183 a 183 1852 18.5 522
184 a 184 1830 18.3 520
185 a 185 2130 21.3 526
186 a 186 1841 18.4 523
[0608] 187 a 187 2617 26.2 522
188 a 188 2832 28.3 519
189 a 189 2827 28.3 521
180 a 180 2247 22.5 514
181 a 181 1872 18: 512
192 a 192 2287 22.9 513
193 a 193 1956 19.6 526
194 a 194 2715 21.2 524
195 a 195 2887 28.9 512
196 a 196 2459 24.8 512
197 a 197 2171 21.7 520
198 a 198 2279 22.8 518
199 a 199 2850 28.5 525
200 a 200 2851 28.5 621
[0609] 201 a 201 1802 18.0 526
[0610] 71 [Al6ET(HH) Jofl Belx&= wpe} o] A& 1~61, 63, 66~86, 88~91, 93, 94, 95, 97, 98, 100~104,
107~155, 157~162, 166, 167, 170, 178~2012 B|uAZ 19 H]sle] FAE wF EAS el
[0611] ojdel ArdellA Fde wAHE ves AfEol o, FiAH gela ol F5 B FEsta AW

T St
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