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Aot s ABFUFY TE W R 540 mek BT, oF 2000rpm A 5000rpme] H %, 8
F 40 AAS AT AT SEE F 0T WA 2000 L% WS o4 =@ Heshs Ae) vy s,

T, dF 59, v=53] A4,356,4295.¢) JMAlE FEIZERA oM Fo ZER Aol 313E EE Advanced
Material, 6, p.677(1994)°l 7|4 o] Sl XEMAEY ol FE=AF<¢1 TCTA, m-MTDATA, m-MIDAPB, 2-
TNATA(4,4"' 4" —tris(N-(2-naphtyl)-N-phenylamino)triphenylamine:4,4 ,4 -Eg2~(N-(Zd)-N-Hdo}n] )
Egddoldl), &d4do]l A= A=A 1 AFQ] Pani/DBSA (Polyaniline/Dodecylbenzenesul fonic acid: 2o}
d3/ =g AddAdlEE4E) = PEDOT/PSS  (Poly(3,4-ethylenedioxythiophene)/Poly(4-styrenesulfonate): & 2]
(3,4-o1dA)SA e e 7))/ Z2] (4-2E] " &=F o] E)), PANI/CSA (Polyaniline/Camphor sulfonicacid:Z#]old
|/ s EALE) He PANI/PSS

o]
H

rlo

(Polyaniline)/Poly(4-styrenesulfonate): Z 2 o}d#)/EZg (4-~E|AEFXY0|E)) T3 Z

BAL AT 5 At

FAH A

pus [}

of

ol

71 AEFATe A= <F 100A WA 10000A, vFEASAIE 100A WA 1000AYd = A, 7] A3FY
=9 FA7F 100A 7RI A, AEFFY 540 Astd 7 Ao, AV AEFET 727 10000AF 23}
3 BS, FeAge] Asd 7 dr] wideltt

Q2AE, 47 AEFdsS A3 aEydd g8 4T = Ak FA™A SFERAL ALEskeE seHEel
ueh tEAR, AnkAl s A 7o Fdd 209 oA AdEEn. o& So] DNIPD(N,N-
bis-[4-(di-m-tolylamino)phenyl]-N,N -diphenylbiphenyl-4,4 -diamine) S©°] AF&2 4 U}

ggoz A7 AFFUT e A3sEd, 293"y, A2EW, BY T3 22 tge s o &3ty
ATFESHL) S AT F . AFSFH 2 290y oste] AFFETS A 45, 1 S22
A 2 FYHERALE AMEshe S wE gEX T, ditd o g FFFUSTY AT AY LS 2AHS F

D)-NN'-Hd AAE(a-NPD) 5o WEFH FHES T = SFAL okl fle
Al e 2e AR Aeed 24& AR 5 AT AFeEse FAT oF 50A WA 10004, vk
S 100A W14 600A% 5= Sl 471 AesEsel FA7F 50A HRRl B, Aged 540 Askd
slor, 471 Aesdeel FA7F 1000AS ek 45, TEddte] 4 5 7] dEelt

A7) S adl SFES WEOE ALS
hydroxy-quinolatealuminium) %% CBP(4,4'-N,

2 % v

AbgetE AR JMseltt. Z2E Q72 AY, dF 5w, Alg3(tris(8-
N'-g7E-vlEd), E= PVK(Z (n-H1d7MutE)) 55 AHE:

EHE A8 A, ¥F =AHAEZANE olbu| =AM IdenitsurD) oA 9 753k IDE102, IDE105 % &lopAlub
gatoll A 9 sk (5457 & AMEE & 9o, 1 EHERZAM+= AA ¥ ZHE PtOEP, UDCARS]
RD61, A <13} =BE [r(PPy)3(PPy=2-phenylpyridine), A <213 =#EQ F2lrpic, UDCAS] ZHA 9% =
HE RD 61 & A8 4 Art. MQD(N-methylquinacridone), TPl (Coumarine) =4 Sx A& 4 9

EWs) A3 HA go} EAFoR TAEIN FHHE J|FORE Fo AV EHES o

0.01 ~ 15 THFolt}. 47| ¥FZo T2 = <F 100A WA 1000A, vrEAsA= 200A WA 600AY 5 SUtt.
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(98 o 1] 3}E (119 34

TOA sk [1-1]19] A=

[>

2L WreZgage] 1-BRR-2-UEZHA 50g(247.5mol), YEZEA-2-H 2 51g(297.0mmol), HEZ}F]
HeEd ¥ ~9)ZgF 5.72g(4.95mmol )¢} ERAMUEEFE 51.3g(371.27mmol)S @il 14—1“4&4 1.2L9} %
200ml 931 AT 7]NA 24412 St 5 wksith, 9h TR § d "o HO|ER FE3te] T4

2 Hx3 FHete] AgsbA ARvEIGEZE FE A 5] Ul%“i

rf:ml
© 2 Hm

U

O
o
2
2
s
ot
=
2
_\:i
O
rlo
N
N
E&

1
F0A 3EE [1-1] 45.6g (74%)S 53}
FHA EE [1-2]19 [1-3]¢] A=

2L WrZEt s A IS [1-1] 47.6g(182.9mmol ) , qEFAHolE 152.0m1(914. 7mmol ) S ¥
W900ml @il FAE A 24A7F St B wRksk). o % TE F 1FE o] &3te] 7S wFIA
744 aRnEagEe BeAgAste] Ao 4 3tE [1-2] 19g(46%) oF [1-3] g 17.4(42%)& &

ﬁ_
)
3

al
/\E1
Eh =4
2=

=74 e [1-2] 10g(46.0mmol), B2 R MASL. 7ml (55.2mmol), Ze}E(11) o}AlEHlo]E 0.21g(0.92mmol), X

Bl t-FEAIE 6.6g(69.0mmol), ET-t-FEIZAH  1.1ml(4.6mmol)S ¥ AL 250mlE Wil ALE &

HFEUA 244 7HgeE SRk, uke T2 F ek 200ml S Hrbete] AAE AT 2oy} g A
Al

£ Ao arviEagEe Bgaste] v A EH5EE [1] 9.8g(73%) S S5

1H NMR (300 MHz, CDCl3) : & 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) WkSof 19 whel whed 1R 46, 48 WA 52, 54 WA 58, 60, 61, 63, 65 WA 83, 92, 97 WA 99
104, 105, 107 WA 155, 157 WA 167, 170, 172, 198 WA 2009] &}3EL Axsgon, 37 [A1ET
(FH 1 2 295 YehA.
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[A 13 (FF) ]
dEeE | =8 'H NMR (300 MHz, CDCls) MS/FAB
ke (%) ®) ™M)
8.55~8.51(m, 2H), 8.16~8.12(m, 2H), 7.94(d, 1H),
1 3 293
7.67~7.45(m, 8H), 7.33~7.256(m, 2H)
8.55~8.51(m, 2H), 8.41(d, 1H), 8.16~8.12(m, 2H),
2 70 8.01~7.94(m, 3H), 7.67~7.65(m, 2H), 7.57(d, 1H), 294
7.40~7.25(m, 3H)
B e 8.65~8.51(m, 2H), 8.16~8.12(m, 2H), 8.00~7.94(m, 4H), 343
7.83(s, 1H), 7.67~7.57(m, 5H), 7.36~7.25(m, 3H)
8.55~8.51(m, 2H), 8.16~8.12(m, 2H), 7.94(d, 1H),
4 T4 7.67~7.65(m, 2H), 7.57(d, 1H), 7.42~7.24(m, 6H), 2.24(s, 307
3H)
8.56~8.61(m, 2H), 8.16~8.12(m, 2H), 7.94(d, 1H),
b 72 7.67~7.65(m, 2H), 7.57(d, 1H), 7.46~7.44(m, 2H), 349
7.33~7.25(m, 4H), 1.26(s, 9H)
8.55~8.51(m, 2H), 8.16~8.12(m, 2H), 7.94(d, 1H),
6 73 369
7.79~7.77(m, 2H), 7.68~7.67(m, 4H), 7.57~7.25(m, 8H)
8.56~8.561(m, 2H), 8.16~8.12(m, 2H), 7.94(d, 1H),
7 89 369
7.67~7.65(m, 2H), 7.67~7.25(m, 11H)
5 & 8.55~8.61(m, 2H), 8.16~8.12(m, 2H), 7.94(d, 1H), 7.79 (d, 55,
1H), 7.68~7.67(m, 3H) , 7.57~7.19(m, 10H)
8.65~8.61(m, 2H), 8.16~8.12(m, 2H), 7.94~7.87(m, 3H),
9 71 7.67~7.65(m, 2H) , 7.567~7.50(m, 3H), 7.40~7.25(m, 5H), 408
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), 7.57~7.25(m, 14H)
8.55~8.561(m, 2H), 8.30~8.28(m, 2H), 8.16~8.12(m, 2H) ,
1 70 370
7.94(d, 1H), 7.67~7.25(m, 11H)
8.56~8.61(m, 2H), 8.38(d, 1H), 8.16~7.91(m, 6H),
12 69 344
7.78~7.77(m, 1H), 7.67~7.57(m, 4H), 7.33~7.25(m, 2H)
9.54(s, 1H), 8.55~8.51(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), 7.33~7.256(m, 2H)
8.55~8.51(m, 2H), 8.16~8.12(m, 2H), 7.94~7.89(m, 3H),
14 73 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 ™ 365
7.67~7.60(m, 5H), 7.40~7.25(m, 4H), 0.15(s, 9H)
8.55~8.51(m, 2H), 8.16~8.12(m, 2H), 7.94(d, 1H),
16 bral 311
7.67~7.57(m, 5H), 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)
8.55~8.51(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)
8.66~8.61(m, 2H), 8.30(s, 2H), 8.16~8.12(m, 2H),
19 7 7.94~7.90(m, 5H), 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), 7.57~7.25(m, 15H)
8.46~8.41(m, 2H), 8.06~8.00(m, 4H), 7.84~7.70(m, 4H),
21 bral 417
7.61~7.57(m, 6H), 7.47(m, 1H), 7.23~7.15(m, 2H)
8.45~8.41(m, 2H), 8.06~8.02(m, 2H), 7.84(m, 1H), 7.57(m,
22 70 365
2H), 7.47(m, 1H), 7.23~7.10(m, 3H), 6.90~6.86(m, 2H)
8.45~8.41(m, 2H), 8.06~8.02(m, 3H), 7.84(d, 2H),
23 72 458
7.57~7.40(m, 12H), 7.23~7.16(m, 3H)
8.45~8.41(m, 2H), 8.06~8.02(m, 2H), 7.84(d, 1H),
24 %4 7.57~7.46(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 ® 2H), 7.47(m, 1H), 7.283~7.09(m, 6H), 6.95~6.92(m, 2H), 500
6.71~6.63(m, 2H), 6.53~6.45(m, 4H), 1.62(s, 6H)
8.46~8.35(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), 7.23~7.156(m, 3H)
8.45~8.35(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), 7.50~7.16(m, 17H)
8.45~8.41(m, 2H), 8.08~8.02(m, SH), 7.90~7.77(m, SH),
29 73 610
7.67(d, 2H), 7.59~7.15(m, 20H)
8.45~8.41(m, 2H), 8.06~8.02(m, 2H), 7.84~7.81(m, 5H),
30 70 5465
7.57(m, 2H), 7.47~7.15(m, 16H)
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8.45~8.41(m, 2H), 8.06~8.02(m, 2H), 7.90~7.81(m, 8HD,
31 | 63 519
7.63~7.47(m, TH), 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,
4 | 2 445
2H), 7.58~7.57(m, 4H), 7.47~7.16(m, 12H)
8.45~8.41(m, 2H), 8.06~8.02(m, 2H), 7.84(d, 1M,
% | 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),
3 | 78 | 7.84~7.70(m, 6H), 7.57(m, 2H), 7.47(m, IH), 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 | m 1H), 7.70(s, 1H), 7.57~7.41(m, 6H), 7.34~7.15(m, 5H), 525
1.62(s, 12H)
8.45~8.41(m, 2H), 8.08~7.84(m, TH), 7.72(d, 1H),
B | @ 459
7.57~7.31(m, 7H), 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),
9 | ™ 7.91~7.84(m, 3H), 7.57~7.42(m, TH), 7.32(d, 1), 459
7.23~7.16(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,
O 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),
a | 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, 1), 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, 6H), 7.62~7.57(m, 3H), 7.47(d, 1), 443
7.23~7.15(m, 2H)
8.45~8.41(m, 2H), 8.06~8.02(m, 2H), 7.90~7.82(m, 4D,
“u | 7 419
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, 4HD),
6 | ® 419
7.63~7.36(m, 10H), 7.23~7.16(m, 2H)
8.45~8.41(m, 2H), 8.06~8.02(m, 2H), 7.84(d, 1H), 7.67(t,
8 | 67 450
oH), 7.57(d, 1H), 7.27~7.10(m, 8H), 6.7L(t, 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,
0 | ® 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), 7.23~7.16(m, 2H)
8.45(d, 3H), 7.90~7.82(m, 4H), 7.63(d, 1H), 7.52~7.35(m,
2 | m 419
11H), 7.23~7.15(m, 2H)
8.31(d, 1H), 7.88(d, 1H), 7.49~7.44(m, 31, 7.28(t, 1D,
54 | ® 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, 6H), 7.84(d, 2H), 7.52~7.36(m, 16H), 7.23~7.15(m,
5% | 66 584
4H)
8.45(d, 3H), 7.94~7.84(m, 4H), 7.52~7.06(m, 16H), 6.88(d,
57 | 62 584
1H), 6.77~6.71(m, 2H), 6.59~6.53(m, 3H)
7.94~7.82(m, 6HD, 7.63(d, 1H), 7.49~7.44(m, 4, 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, 6H), 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, 1HD), 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
., 8.45(d, 2H), 8.02(d, 2H), 7.84(d, 2H), 7.48~7.35(m, 12H), 5
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 | 7 508
10H), 7.23~7.15(m, 4H)
8.45(d, 1H), 8.21(s, 2H), 8.02(d, I1H), 7.84~7.81(m, 3H),
67 | ™ 508
7.53~7.19(m, 17H)
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8.45(d, 1H), 8.21(s, 2H), 8.02(d, 1H), 7.84~7.81(m, 4H),
68 65 508
7.63~7.15(m, 16H)
8.11(s, 1H), 7,81(d, 2H), 7.44(d, 1H), 7.30~7.29(m, SH),
69 8 508
7.12~7.06(m, 4H), 6.77~6.52(m, 6H)
7.44(d, 2H), 7.30(d, 2H), 7.12~7.06(m, 8H), 6.77~6.71(m,
70 72 508
4H), 6.59~6.51(m, 8H)
7.81(d, 2H), 7.44(d, 2H), 7.29(d, 2H), 7.10~7.06(m, 6H),
71 7 508
6.77~6.71(m, 4H), 6,59~6,53(m, 6H), 6.35(s, 2H)
8.45~8.42(m, 2H), 7.99(d, 1H), 7.90~7.84(m, 3H), 7.61(d,
72 ™ 1H), 7.48~7.35(m, 7H), 7.23~7.15(m, 2H), 7.04(d, 1H), 408
1.68(s, 6H)
8.75(s, 1H), 8.42(d, 1H), 8.02~7.99(m, 2H), 7.88(d, 1H),
73 7 408
7.53~7.35(m, 10H), 7.19(t, 1H), 7.04(d, 1H), 1.68(s, 6H)
8.75(s, 1H), 8.18(s, 1H), 8.02(d, 1H), 7.91~7.87(m, 2H),
4 T 408
7.53~7.35(m, 11H), 7.19(t, 1H), 1.68(s, 6H)
8.45(d, 1H), 8.18(s, 1H), 7.91~7.84(m, 4H), 7.61(d, 1H),
(Gl sl 408
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),
7 74 7.61(d, 1H), 7.48~7.35(m, 7H), 7.23~7.16(m, 2H), 1.75(s, 408
6H)
8.75(s, 1H), 8.08~7.88(m, 4H), 7.72(d, 1H), 7.53~7.35(m,
7 7 408
10H), 7.18(t, 1H), 1.75(s, 6H)
8.83(d, 1H), 8.02(d, 1H), 7.78~7.72(m, 2H), 7.44(d, 2H),
8 61 7.30(d, 1H), 7.12~7.06(m, 7H), 6.77~6.71(m, 4H), 568
6.59~6.49(m, 8H)
8.83(d, 1H), 8.02(d, 1H), 7.81~7.72(m, SH), 7.44(d, 2H),
9 62 7.29(d, 1H), 7.10~7.06(m, 6H), 6.77~6.71(m, 4H), 568
6.59~6.35(m, 8H)
8.83(d, 2H), 8.11~8.02(m, 3H), 7.78~7.72(m, 4H), 7.44(d,
80 72 443
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, 4H),
81 69 7.44(m, 1H), 7.29(m, 2H), 7.10~7.06(m, 3H), 6.97~6.91(m, 393
2H), 6.89~6.79(m, 4H)
8.15(d, 1H), 8.02(m, 2H), 7.84~7.72(m, SH), 7.61(s, 4H),
82 51 367
7.48~7.35(m, BH), 7.23~7.16(m, 2H)
8.08~7.94(m, 3H), 7.78~7.61(m, 4H), 7.44(d, 1H),
83 54 367
7.10~7.06(m, 3H), 6.91~6.81(m, 3H), 6.79~6.73(m, 3H)
8.15(d, 1H), 8.02(d, 1H), 7.90~7.84(m, 3H), 7.61~7.35(m,
84 42 632
16H), 7.23~7.19(m, 3H)
8.15(d, 1H), 8.02(d, 1H), 7.90~7.84(m, 3H), 7.61~7.40(m,
85 41 568
10H), 7.23~7.14(m, 7H)
8.15(d, 1H), 8.02(d, 1H), 7.90~7.84(m, 3H), 7.61~7.50(m,
86 39 676
9H), 7.40(t, 1H), 7.30~7.19(m, 7H), 0.15(s, 18H)
8.15(d, 1H), 8.02(d, 1H), 7.90~7.84(m, 3H), 7.70~7.53(m,
87 42 582
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), 7.61~7.50(m,
83 48 644
9H), 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 4H), 7.53(m, 1H), 7.40(m, 1H), 7.27~7.10(m, 15H), 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~
97 52 632
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~
98 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~
99 49 866
6.71(m, 8H), 6.59~6.53(m, 10H), 6.28(s, 8H)
8.08~8.06(t, 4H), 7.56(d, 2H), 7.18(t, 2H), 7.01~6.89(m, 8H),
104 46 568
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 45 682
6.93~6.83(m, 8H), 6.74(d, 2H)
8.16~8.06(m, 3H), 7.96(d, 1H), 7.73~7.47(m ,10H),
107 61 632
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, 6H),
108 bl 401
7.35~7.21(m, 7H), 1.74(s, 12H)
8.57(d, 1H), 7.96(d, 1H), 7.88(d, 1H), 7.60~7.47(m, EH),
109 65 401
7.35~7.21(m, 7H), 1.74(s, 12H)
8.57(d, 2H), 8.00~7.96(t, 4H), 7.60~7.47(m, 10H),
110 (G 566
7.35~7.21(m, 6H), 1.74(s, 12H)
8.57(d, 2H), 8.00~7.96(t, SH), 7.88(d, 1H), 7.60~7.47(m,
11 T4 566
10H), 7.35~7.27(m, 6H), 1.74(s, 12H)
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8.57(d, 2H), 7.96(d, 2H), 7.88(d, 2H), 7.60~7.47(m, 10H),

12 | ee 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),

u | 7 475

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),
s | 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 | %2 481
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),

us | % 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 | 32 646

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),

121 | 54 646

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)
8.46(d, 1H), 8.32~8.09(m, 4H), 7.93~7.89(m,3H), 7.78(d, 1H),
18 | 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),

129 | 367

7.19~7.15(m, 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

6.68~6.62(m, 3H)
8.43(d,2H), 8.05(d,2H), 7.93~7.87(m,4H), 7.70~7.44(m, 12H),
132 | 7B 508
7.32~7.24(m, 4H)
8.43(s,2H), 8.05(d,1H), 8.02(s,3H), 7.93(d,1H),
1B | 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 | 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 | 7 343

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), 8.19(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), 7.90~7.85(m,5H), 7.77(s, 1H),
189 | 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)
8.35(d, 1H), 8.25(m, 1H), 8.11(s, 2H), 7.88~7.81(m, BH),
41 | 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
45 | 7@ 501
(m, 14H), 1.68(s, 12H)
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[0549]

[0550]

[0551]

[0552]

[0553]
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8.19(m, 2H), 8.02(m, 1H), 7.81(m, 2H), 7.564~7.35(m, 9H),
146 72 501
7.21~7.19(m, 3H), 7.08(m, 2H), 1.68(s, 12H)

8.35(m, 2H), 7.97(s, 1H), 7.90~7.81(m, 5H), 7.66~7.61
147 61 776
(m, 2H), 7.48~7.15(m, 24H), 1.68(s, 6H)

8.35(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), 7.90~7.84(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 7 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),
162 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 74 8.35(d, 1H), 7.84(d, 1H), 7.69(d, 3H), 7.48~7.15(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), 7.63~7.15

157 71 582
(m, 21H)

168 70 8.35(d, 2H), 7.84~7.81(m, 6H), 7.48~7.15(m, 18H) 582

159 3 8.35(d, 2H), 7.84~7.81(m, 6H), 7.48~7.15(m, 19H) 682

160 74 8.35(d, 1H), 7.84~7.81(m, 5H), 7.48~7.15(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 L,
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), 8.02~7.75(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
199 61 8.56(d, 1H), 8.15~7.78(m, 6H), 7.67~7.22(m, 15H) 514
200 T 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

s 2 o't ol

o — Qo — o

(1 471 [47]

704 e [47-119) Alx

SFE [1] 10g(34.1mmol)S TIF2Z2Wgo g =2t} QB IZEEAYURE 6.7g (37.5mmol)S A7) wh-gd
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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sh3tE [47]9] A=

A o 13 593 AN R FA E [47-1], duidoeldl, ZEE(11) olAEIolE, XElF t-F5A
= A 1) o] BA SR [47] 11.3g(88%) S 53191},

y —

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)

A7) dkgel 29 Wl wel 47, 53, 59, 62, 64, 89 WA 91, 93 WX 96, 100 WA 103, 106, 156, 168,
169, 171, 1739 gsta& A=t er, 7] [A2g(if) 1o 7 AaE dehhdr.

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

4H), 6.71(t, 2H), 6.63~6.50(m, 5H), 6.76(d, 1H)
8.45(d, 2H), 7.90~7.82(m, SH), 7.63~7.35(m, 14H), 7.10(t,
63 86 586
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)

7.59(d, 1H), 7.563~7.28(m, 16H), 7.10(t, 8H), 6.71~6.65(m,
62 il 792
6H), 6.53(d, 8H), 5.83(d, 1H)

8.02(d, 2H), 7.69~7.35(m, 16H), 7.10(t, 8H), 6.71(m, 4H),
64 69 792
6.53(d, 8H), 5.83(d, 2H)

8.15(d, 1H), 8.02(s, 1H), 7.84(d, 1H), 7.61~7.50(m, 7H),
89 i 552
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 o 7.63~7.60(m, SH), 7.30~7.10(m, 8H), 6.92(d, 1H), 606
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, 580
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),

96 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 L 1H), 7.10~7.06(m, 7H), 6.92(d, 1H), 6.81~ 6.71(m, 5H), 634

6.59~6.53(m, 7H)
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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, SH)

8.20(d, 1H), 8.06(d, 1H), 7.73(s, 2H), 7.656(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), 552
6.71~6.63(m, 7H)

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), 559
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), 6.83~6.65(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 84 1429
6.94(d, 1H)

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

F7HA BHHE [174-119] A%

1L vreZatrme AA7)|HF oA HEZS| =2F 150nLe] =7H4) 385 [47-1] 10g(27.9mmol )& o],
-78TColA 2.5 FEelE 13.4mL(33.5mm0l)S Z7}elth. U 2204 3085 widt & EvERgoelE
3 7oL(33.5mmol) S FH7letgith. vreEE T OIN AAF S8 Ba o golAHo|ER F&3. 75 2

F gZzzdey wa2daioz AAASS ] JA mA e F7hA| 8EE [174-1] 5.82(62%)S 53140

:L

pal

s FAYHoR FHA AFE[174-1], FHA FEE [47-1], HEHZA(EHLdzaad) T
D, 1,4-U22S ALg3te] vk wAo] BA8 S [174-2] 5.69(71%)S 538110}

SEE [174-3]19 A=

A o 29 FAI FAWHoR FIHA FFE [174-2], ABEZREAYN = g2 ek ALEsto] n) A
aAe BH3leE [174-3] 6.2g(87%) S S5t
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[0571]

[0572]

[0573]

[0574]

[0575]

[0576]

[0577]

[0578]
[0579]

[0580]

[0582]

[0583]

[0584]
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shetE [174]9] A=

4 o 19 BUR AMEOR F0A SR (1743), Oeldeln), BE(ID obAEoE, Tk s
FESY

; 53

H
A=, Ed--REEaag ¥ ARG sl tewadude] ANGE (174] 515679 %

'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)

A7) wkgd 39 Whlel] wat 174 X177 EES Azt oen, &7 [A3E] 21 23S YR
[A133%]

AFE | 28 1H NMR (300 MHz, CDCly) MS/FAB

HE (%) @®) ™"

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), 7.64~7.29(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

Y — Fh — U_Q

oM
178-1 1782
Br
L~ OG0
—_ |/  — N
s
H
178-3 [178]

A g [178-119) Ax

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

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

Figon S AARL GABHA, iéouf’ AgazntEagse PedAste] dg =gy

708 3HE [178-1] 35.72(52%)S 5313t}

A e [178-2]19 A=
=
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[0585] T ol TLg FAWPoR FA SFE[178-3], EFdExavolE, fFulS ARESto] A aAe FIF
o}

[0586] 3ekE (17819 A%
[0587] A o 13 598 gHoer F0A e [178-3], BEEwAl, FeE(11) otMEHelE, FE
gl o

2~
, B3
Ao EH35etE [178] 8.7g(75%)S 53

1
[0588] H NMR (300 MHz, CDCly) : & 8.43(d, 1H), 7.95(d, 1H), 7.51~7.22(m, 8H), 6.97(d, 1H)
+
[0589] MS/FAB : 249(M)
(e} A=) =] =] A =

[0590] 471 Whgel 49 ol w178 A 1979 SFES Axstlow, &) [A4x]el 2 AHE et
[0591] [A4%]

e | =8 H NMR (300 MHz, CDClg) MS/FAB

HE | @) ® M*)

178 87 8.43(d, 1H), 7.95(d, 1H), 7.51~7.22(m, 8H), 6.97(d, 1H) 249

179 85 8.43(d, 1H), 8.07~7.96(m, 3H), 7.59~7.25(m, SH) 299

180 86 8.43(d, 2H), 7.96(d, 2H), 7.59~7.26(m, 14H) 414

181 83 8.45~7.94(m, 2H), 7.59~7.26(m, 9H) 308

182 84 8.46~7.92(m, 4H), 7.58~7.26(m, 14H) 470

183 81 8.44~7.91(m, 2H), 7.60~6.96(m, SH) 361

184 | 80 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 | B 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 66 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 | &7 8.43(d, 1H), 7.96~7.77(m, 2H), 7.62~7.23(m, 10H) 346

195 565 8.46~7.93(m, 4H), 7.61~7.26(m, 14H) 461

196 43 8.54(d, 1H), 8.16~7.92(m, 2H), 7.73~7.23(m, 8H) 301

197 | @ 8.56~7.94(m, 4H), 7.59~7.20(m, 14H) 466
[0592]
[0593] Hluo 1
[0594] 3t7] shete) a2 BAFE SFE 2 FF B4 BAER AT, 7] s bR EAHE SEHE bE

2]
I A =@ER ALS-3}al, 2-TNATA(4,4" ,4” -tris(N-naphthalen-2-yl)-N-phenylamino)-triphenylamine)
AEFdE 42 AFE3EaL, o -NPD(N,N' -di(naphthalene-1-y1)-N,N’ -diphenylbenzidine)S A¥IES

A2 A3, g2y e F2RE Ze f1SRaAE ARSI 1T0/2-TNATA(80nm) / a -NPD(30nm) / 3}
a+3}$HE-h(30nm) /A1q3(30nm) /LiF(0.5nm)/ Al(60nm) .

il m{n mlo oft

[0595] ofrem=i= 519 (Corning)Ahe] 15Q/em” (1000A) 170 2l 7192 50mm x 50mm x 0.7m7] 2 ZekH o E ol
2Zed 42 E5E Sl 4 158 S 259 AT F, 308 B W &E Agskel Abgesitt. d
7] 71& ARl 2-TANATAZ A& ZF&3e] 80nm F4¢ ATFUES FAsdd. A7 AeFUS A5, a
NPDE AE SESH] 30mm T AEaETE IASAT. Y] ATFES Al A aR FAHE 3
T a B 38 bR FAIEE e bGh =)E WE SHdke] 3om A TRSS IS o F,
7] g el Alg3 S3HES 30me] AR AEsAste] AAFEESS PG A AArES 2
ol LiF 0.5mm(AAF4S) 7 Al 60m(AL=)E S o2 AgsFete], & 60 TAlH vhep 2& 7
2AE ﬂléé}%iﬂ‘r. ol& HlWAE 1]k g
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[0596]

[0597]

[0598]

[0599]

[0600]

[0601]

[0602]

[0603]

SE551 10-1559437

<g}st4 b>

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

A7) vl 1 5, AFTFES JEFEEA IFE C2-INATA) i3] 7] FAddel 7MAle Fsh2] 62, 64, 87,
92, 96, 99, 105, 106, 156, 163~165, 168, 169, 171~177°.= E/\]E]% 3}3tE 62, 64, 87, 92, 96, 99, 105,
106, 156, 163~165, 168, 169, 171~177% A¥F5ZF 3% Z} o] g3t AL A|QstanE Ay] Hlado 13}
Fd3 WhHow 170/ 3&E 62, 64, 87, 92, 96, 99, 105, 106, 156, 163~165, 168, 169, 171~177(80nm)/ a-
NPD(30nm)/ 3}t &a+3}8HEb(30nm) /A1q3(30nm) /LiF(0.5nm) /AL (60nm) 8] T-F5 2z F7|EFALAE A 239 ).

]E

& 77 8E 62, 64, 87, 92, 96, 99, 105, 106, 156, 163~165, 168, 169, 171~177¢]2}aL Str},

Hote] 1: vlwAWE 1 9 ME 62, 64, 87, 92, 96, 99, 105, 106, 156, 163~165, 168, 169, 171~177°] w33
EA 7}

HDAZ 19 WMEZ 62, 64, 87, 92, 96, 99, 105, 106, 156, 163~165, 168, 169, 171~1779] thd}e], Keithley
SMU 235, PR650E o]g3fe] w43 w whta s, WduaE 2tz Hrlste], o A39E 7] [Asx]e] Yehy
Atk A7) AEEL 512~526nm BY A =4 gy kS B FEAT).
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[0604]

[0605]

[0606]

[0607]

[0608]

[0609]

[0610]

SE551 10-1559437

[A153]
Ao A X
5 1 3;;;’ Bl a8 EEEE]
[cd/m?] [cd/A] [nm]
No

HRYE 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
106 105 2853 28.5 516
106 106 2762 27.6 521
156 156 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 2.5 521
172 172 2231 22.3 522
173 173 1876 18.8 524
174 174 2210 22.1 513
175 175 2080 20.6 515
176 176 2825 28.3 516
177 177 2695 27.0 524

A7) [Ap®‘]el RoIx]= wiel o] AME 62, 64, 87, 92, 96, 99, 105, 106, 156, 163~165, 168, 169,
171~177& B Z 19 B]3le] aAbw vy EXS LJeh Q).

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)/[E}&EA + B =4 T~E 3% 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, 178~2019] ¥4 E4 w7}

HwME 1 2 AZ 1-61, 63, 66~86, 88~91, 93, 94, 95, 97, 98, 100~104, 107~155, 157~162, 166, 167,
170, 178~201° th&te], Keithley SMU 235, PR650S o]&3to] 2333w, w33 s, w34y a5 242 grlshe,
a2 ARE 7] (A6 () ol YERIAT. 47 HEES 512-526nm HLAA HA @3 I4E BT
o},
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[0611]

[0612]

[0613]

[Al6F(FF) ]
THE ) _
dEvo | mus | smus | - =5 e
[cd/m?] [cd/A] [nm]
No No.

Hl¥E 1 a b 2032 20.3 516
1 a 1 2128 21.3 520
2 a 2 2071 20.7 521
3 a 3 2614 2.1 514
4 a 4 2249 22.5 512
5 a 5 2361 23.6 523
6 a 6 2585 26.9 520
7 a 7 2350 23.5 512
8 a 8 2866 28.7 517
9 a E] 2730 27.3 519
10 a 10 2742 27.4 526
1 a 1 2742 27.4 517
12 a 12 2248 22.5 517
13 a 13 2110 211 517
14 a 14 2667 26.6 519
15 a 15 2758 27.6 517
16 a 16 2162 21.6 526
17 a 17 2827 23.3 525
18 a 18 2844 28.4 512
19 a 19 2651 2.5 514
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
2% a %5 1892 18.9 525
2 a 2 2670 26.7 515
27 a 27 2633 2.3 525
2 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
3% a £ 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 21.8 515
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 21.3 524
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 22.3 515
56 a 56 2860 28.6 515
57 a 57 2658 26.6 515
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[0614]

[0615]

58 58 2690 26.9 512
59 59 2501 25.0 524
60 60 2147 215 520
61 61 2377 23.8 514
63 63 1856 18.8 519
66 66 2749 275 516
67 67 2611 26.1 513
68 68 2088 20.9 513
69 63 2111 211 525
70 70 2727 27.3 525
71 7 2752 215 517
72 72 2283 22.8 520
73 73 2304 23.0 513
74 T4 2339 23.4 520
Gl 7 2800 28.0 520
7% 7 2069 20.7 520
7 7 1850 18.5 524
8 8 1929 18.3 523
9 9 2185 21.9 513
80 80 2298 23.0 517
81 8l 2626 26.3 512
82 82 2100 21.0 525
83 83 2183 21.8 516
84 84 2030 20.3 512
85 85 2119 21.2 525
86 86 1994 18.9 517
88 88 2372 23.7 520
89 89 2559 25.8 518
90 90 2476 24.8 514
91 91 2573 25.7 516
93 93 2394 23.9 526
94 94 1963 18.5 513
95 95 2180 21.9 526
97 97 2746 275 513
98 98 1872 18.7 518
100 100 2870 28.7 518
101 101 1856 18.6 526
102 102 2303 23.0 625
108 103 2289 22.9 626
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 22.8 516
11 111 2270 22.7 524
112 112 2767 27.7 526
113 113 2790 27.9 526
114 114 2470 24.7 623
115 115 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 23.1 523
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 20.2 626
1256 125 2734 27.3 514
126 126 2630 25.3 518
127 127 2724 27.2 514
128 128 2376 23.8 517
129 129 2869 28.7 512
130 130 2870 28.7 526
131 131 2060 20.8 623
132 132 2127 21.3 516
133 133 2397 24.0 516
134 134 2573 25.7 518
136 135 2073 20.7 621
136 136 1903 18.0 517
137 137 2238 22.4 623
138 138 2675 26.8 515
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SE551 10-1559437

139 a 139 2324 23.2 517
140 a 140 2841 28.4 523
141 a 141 2087 20.7 519
142 a 142 1833 18.3 512
143 a 143 2462 24.6 517
144 a 144 2262 22.6 524
145 a 145 2810 28.1 525
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 18.6 513
1652 a 152 2035 20.4 518
153 a 153 1978 19.8 516
154 a 154 2129 21.3 519
155 a 155 1841 18.4 524
157 a 157 2241 22.4 520
158 a 158 2367 23.7 523
159 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 22.6 523
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 19.9 514
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
[0616] 187 a 187 2617 26.2 522
188 a 188 2832 28.3 519
189 a 189 2827 28.3 521
190 a 190 2247 22.5 514
191 a 181 1872 18.7 h12
192 a 192 2287 22.9 513
193 a 193 1956 19.6 526
194 a 194 2715 27.2 h24
195 a 195 2887 28.9 hl2
196 a 196 2459 24.6 h12
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 28.5 521
[0617] 201 a 201 1802 18.0 526
[0618] A7) (A6 (R BAxE= upel o] M= 161, 63, 66~86, 88~91, 93, 94, 95, 97, 98, 100~104,
107~155, 157~162, 166, 167, 170, 178~2012 H|uAWZ 1o u|ste] ¥ g EAS eI
[0619] ojxfe] Mol A B FAE V&S A o, FAATA Lol ol FF5 E FEIu AT

T St
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