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Zv7y =g ow D, F, &2, YEHY]), YEZ7], (1~0409 <247, (2~C409 LAL7], C1~C409] &4FA]7],
C1~C409] o} :=7], C3~C409] A|Z2LA7], (3~C409] &E|ZAZ2LA7], C6~C409] oFF7] = (5~C40¢] 3E]
EolH7|E o] Folzl oA MEEE s} oo X ALY v XS E Ao] upgA Tt

T A7) AL, A2, Bl ® B2¢] A7) C1~C409] A7), (2~C409] &AIEY], C2~C40¢] &71d7], (5~C40¢] o}d 7],
C5~C409] &H|Zod 7], (5~C409] oldEA17], C1~C409] &ZA5A7], (5~C409] ofHolm 7], C5~C409] t]o}d
ofn| 7], (6~C409] o}E YA 7], (3~C409] AEF2LZA7] 2 (3~C409] EHEAZZEA7] == X387 F
ol A

C1~C409] &ZA7], (2~C409 LAL7], C1~C409] &3FA]7], C1~C409] o}m]x=7], (3~C409] A Z&ELA7], (3~C40
o] FEEAZREUAAY], 6~C402] o}H7] B (5~C409] FEH ol 7=

717y HyAow D, F, 27, YELY], YEZ7], (1~409] &Z7], (2~C409] &Ad7], C1~C409] &=A17],

_18_



[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

ZIHSd 10-2013-0067283

C1~C409] o}m]=7], (3~C409] A|ZFEU4Z7], (3~C409] e A ZFRAA7], 6~C402] oFh7] 2 (5~C402] el
2o}y R o] FRl oA AEE= s o] A2XEr|R FrHoR ABHAY; T AREE V9 F
T AE wE, FI HES a9, 3 AHEAYS 18 B 53 dH2ldS 1 Y 29

H
AR sh= Ao] vk,

o7k A7) A1, A2, Bl ¥ B29] A7) C1~C409] &4Z7], (2~C409] &AL 7], (2~C402] &71d7], C5~C402] o}
H7], (5~C409] &E 2o} 7], (5~C409 o}H2A]7], C1~C409] LZALA]7], (5~C40¢] ofHolm 7], C5~C409
topdoln 7] (6~C409] o}H LA 7], (3~C409 A|F2LA7] D (3~C409 3HEAFELZA7) =dHE X
7]

D, F, =slld”], 7], v=d”], et dr], dddr], v2zer], aisdddr], QEGAI Y], Mz EA
d7), otz=didr], deteldr], obMuzZdddY], Huddr], HEELY], AdEH Y], EFadddr],
Addr], ZgAd7], A7), ALddr], FEALUd7], Agedr], depAdr], HESEdEdr],
A7), AAE Y], FHIAIEY], 2297, ERuEEddr], e, fAedEY], EFdd,
A@EH7], enpdEdr], stEuEdr],  guziFeidr],  odxgEesddr],  geddr], dEd7],
FEldr], WzemgEdr], Amedr], MxEudr], seEelxdr], A&Yr], &), ovEd
7], elnutEEdr], SAMEEY], EolEdr], EfolEdr], HEHEZLY], SAlt o], Hddr], 1
gxd7], dEuudr], dexdr], EetEdd 7] (thianthrenyl), Al]EF2AE 7], Alo|F2F A7, SAgd
7], FJEYEr], FAaEudr], ovvEydr], Yy, FASAEr], RE2EHE7], H(C6-

Cs00k)obrlir], A1) B o]5e] FEAR olFelx ToRRE Agd ol wgAsi,

71 ot ErE WS ] AAEE Z2EE b IFo2A, 2 o) MEAARS xFE 4 o, 4] 29]
Ao mgl AAaEe AR A3 e F53E JHE 24T 5 . A7) dEReldrE A ok F sk
opde] ®AZEN, 0, S, P, Si B Se® o]Fo|xl womRE Mded sy ojdow Ashd IFS skl
3 AlolZ R )= 3 A|AHES zh= o772 slElae | A7) dEEAle) 2R )= Aby] AlolE R ok
A7) T s o]Ake] ©BAIEN, 0, S, P, Si ¥ Se& o]Fojx FozHE AuE s olow IH IFS
A=

A7) ofd ] 9 sl RZold ]9 st o]Ake] AUt X3E AHe, olE9 AFU|E C1-C504ZA 7] C1-C50LFA]
7] BIX8 = C1-C5094 7] EE CI-Ch0UFA 7|2 2F9E C6-C500+d7]; HA3 e C1-5042 7] ®=x=
C1-C50L-=A) 7| 2 X3 C2-C508|Hl 2ol 7]; v X8k = C1-(50424 7] =& C1-C508EA 7= =8kd C5-C50
Aol FR A7 X8 e C1-C209Z4 7] e C1-C20%8FA7|2 X349 (5-C508 H EAlo| S 72U 7], E=
A7 Z EAEE IFo R o|Fojx FoaHE Med st o4d 4 9t}

Hoakg o] A 1ejdke] wEE 7] FaAE, A1AST; A2EE; 2 A7) ALEAST AT A2dS Alolo] 2o
= 3 Fo {F719e X8 7] FaAo]

FelgrEe o7l B 1 WA 1209 FE(OlS Bt Eel
e e AR 24w /AE A+ ot ofd dgEE e ohdh:
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ofj
Lo
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A7} 100A S Z3she= 45, T

[T =) A=
5 g4 4 Ao

A7) A2-FL AAAnE(Cathode) 2 AHEE 4= Tk, A7) A2WSF PAE FHo2E Fe dF-E e
&, e, AVAEA g8E B olgd ERES AHEE F gloh 7AAS d2AMe 2E0D), vhadlsy),
dFrlEAD, EFeE-gHAl-LD, Z#Ca), tada-dF0e-In), vFlE-S0g-Ag) TS 5 F Slth
T3 AW LPaAE AY] 8k 110, 1208 AHES 5349 ALEE AMEE S Qv

W, By FAHew
[ b

=
o

< 5
o = T

seE 12 39E [1] =% 71 gkl Sk seEe [1-1] &
A i A Q

SHA e [1-1]9] A=

3L b HbEE o] YL E([2,3-c]F&-1,3-tho] & 55.6¢(0.28mol) T LFuHERete] =67.3g(0.50mol)
g ﬂliiuﬂﬂ 1L§iaL WA 713 A AR 7oA FATEZRA 502(0.28m0l) & H7FETR. Aol A 24]7F
WHke Y ERdea IN g4k FEAor FEIT. f7]SS wEste T vl s dx 5 oy
g, oS Z}%‘% qezzdey) itog AR st A4 A FHA SEE [1-1]
87.5g(87%) & 533

F

_HN'
o
oZi

¢

B E [1-2]19] A

1L A wheZ b 704 318HE[1-1] 87.5g(0.23m01)S 2 wWEk <EAF 500ml 2 °F 110TCoA 1047t
FQF wWHEE Aoz Wzbsith, wkgAS & 3Ld Fo] LAFAZITE. ZAAuAE HER2Wet) WeEa2 A
AAststa AgazetEagt g S Aste] wekd Ao FHASIE [1-2] 39g(49%) & F53FATE.

TAAEeE [1-3]9] A=

250mL A+ wHSZ et AHo] BEREAl 11.0g(69.76mmol) & F-FHIEDS =25FE 100mLE -78 Tl A mukAZ)
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—

ot n-F€8HE(2.5M in hexane) 27.9mL(69.76mmol)E T olA HI7IAIZIAL 30% Fo TIHASIEE [1-2
10.0g(27.90mmol )= 3l ]i»ﬁﬂ& Atk Bt w2 Ao MAE] 6A17F EoF 281 dEolAH o]l Eet E3}
Ry FEIAoR FE3T. fU1S5S Bt FEA vfadlgos X & 43 dv. RS IdeE

F HEzadgy dttew Adgststo] A aAe] FbA] shghe [1-3] 11.4g(81%) & 533t

<

HhS-Z ol A go) Z70A83E [1-3] 11.4g(69.76mmol)S 23 o} EAF 2002 wyFaITh, w3
5 ZHH14.7g(88.61mmol) H|o}AAMUIEF 15381818.78g(177.22mmol )& H7Fske] 6A17F FwvkAT),
Jeow WA AAE nAE o3, tFEREduiy vuez A e dFU =

A el BASGE[1] 7.7g(72%) S FE5FA T

2

' NVR (300 MHz, CDCl3) : & 8.83(d, 2H), 8.02(m, 2H), 7.81~7.72(m, 8H), 7.42~7.29(m, 12H)

MS/FAB : 480(M")

71 wbgel 1o Wielube} 1A 139] shgtes Axsien, s [Alx]d 2 A3E YeEdn.

3EE | 8 I NMR (300 MHz, CDCls) MS/FAB
Hs (%) (& (M)
8.83(d, 2H), 8.02(m, 2H), 7.81~7.72(mm, 8H), 7.42~7.29(rn,
1 7 430
12H)
8.83(d, 2H), 8.02(mn, 2H), 7.90~7.63(m, 16H), 7.49~7.48(m,
2 70 530

EH), 7.29(m, ZH)

8.85(d, 2H), 8.02(rn, 2H), 7.81~7.72(m, 8H), 7.28~7.27(m
10H), 1.25(s, 18H)

8.83td, 2H), 8.02(m, 2H), 7.81~7.69(m, 16H), 7.41~7.29(m,

12H)

8.83(d, 2H), 8.02(m, 2H), 7.81~7.72(m, 8H), 7.60(s, 2H),
7.47~7.29(rm, 18H)

8.83(d, 2H), 8.02(m, 2H), 7.81~7.72(m, 8H), 7.41--7.29(m
12H), 7.15(m, 8H)

- ag 8.83(d, 2H), 8.02(m, 2H), 7.85~7.67(m, 14H)}, 7.53(d, 2H), -
7.45(d, 2H), 7.29~7.28(m, 4H), 7.18(t, 2H), 1.62(s, 12H)
8.83(m, 2H), 8.02(m, 2H), 7.81~7.66(m, 16H), 7.42~7.29(m,
8 B5 754
18H), 7.11(m, ZH)

8.83(m, 2H), 8.02(m, ZH), 7.81~7.72(m, 8H), 7.56(s, BH),
a 71 764
7.42~7.29(rn, 22H)

8.83(m, ZH), 86.02(m, 2H), 7.81~7.66(m, 20H), 7.41~7.29(m,
10 64 764
14H), 7.11{m, Z2H)

8.83(m, 4H), 8.64(d, 2H), 8.48~8.42(m, EH), 8.02~7.97(m,
11 70 780
6H), 7.81~7.72(m, 16H), 7.29(m, Z2H)

8.83(m, 2H), 8.02(m, 2H), 7.81~7.69(m, 16H), 7.60 (m, ZH),
12 69 764
7.47~7.29(rm, 18H)

8.83(m, ZH), 8.02(m, 2H), 7.81~7.72(m, 12H), 7.42~7.29(m,

13 G4 64
16H), 7.15(s, SH}
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(98 o 2] s&H& (11, [39]1¢] &4

e 0 ) Orve )
OO — OOy, —— COgir —— Coo0
for ) ton ) 0 O

1-1 391 392 393
Br ‘ B ‘ O O ‘
— OOO% o OOOO — OQQQ o (I

394 395 Iyl [39]

FA 3= [39-1]1¢] A=

1L Zgx3d  F74 332 [1-1] 20.0g  (53.13mmol), oFd B 34.8¢(0.53mo0l), FAFSHIE
21.3g(0.53mol) & FYat vodAZFe = 400nl = 150TCoNA 12A]17F HoF wuksit}, WS s AL o
7F & gtz oyttt oy IN it RN oz AASIAIA A ottt ARPIEniEadrg fi
At A sA o] FHA SR [39-1] 16.5g(85%) S F5 AT,

A B S [39-2]19) Az

EZ2F 100mL 2 F 60°ColA 64
A E UEFREdey [ess
2] 11.3g(72%) & S5t}

250ml AF Zdk~Fo| F3hA 348HE[39-1]1 16.5g(45.53mmo0l)S Wil g <%
b BQF nREE Ao wrtsith, wkgds E 1L Fof mA|gAZITE, 2
AMAAs st A a2rtE a2 Bl Aste] v aA9] FHASEE [39-

A= [39-3]19 A=

250mL AF BRSZ el Ao F7hA 3FE [39-2] 11.3g(32.81mmol)S FYsta A E97|oA FHEDS
EEFY 100nLz A20A wwkAlZith,  Hdulad|EE.Euo]=(3M in diethyl ether) 32.8ml1(98.43mmol)E
TELAA HHE] A7MATIaL 92 EE Fste] 12A1%F 9t ﬁ‘r% WRAIT, G2 o R Yztste] HEg-o
IN ¢4k 8o Za odotAelo|]ER F&ett. §71F 8 F US4 HeE2 A4y sstd]

2 mA Q) F7hA 3R [39-3] 11.0g(83%)S 5319t}

b Mlo
H

FZHA shebE [39-4], [39-5]9] A=

500mL AT wREEZEbaFo| F7hA MR [39-3] 11.0g (27.19mmol), N-H.ZRAIAIUH =5 8g (32.63mmol )<
2}3g-3} o ﬂ\ﬂl%iﬁowt 200mL 2 5AIZF B wHkglth, wkgolS Aol Fof mAE ARt nAS o
Hatar tER 2k ek 2 AAAsste] e aAo] F3hA shE [39-4]1, [39-5] 10.4g(79%) S 5
a3t

sgHE (1], [39]19) A=

500mLAH- WREEZ gt F7hA dstE [39-4], [39-5]] 10.4g (21.51mmol), LB EA3.2g (25.82mmol),
EﬂEa}ﬂi(E?ﬂuﬂ d¥x~3)ZeE 0.82(0.65mmol), EHAFZAE (K.C05) 4.46g (32.27mmol) & T8t dA7)F
Sl A 1,4-t22200mL , AAG 20mL 2 12A13F §<F 7/ WAIZIY. 9SEE 3 A7 AHAF] WY

135}
g WS A S o Zgi, Oﬂi}i IA = ZAF o WeSE AHstn dgazeeagrg 2egAste] =
A Ao BA 3l3E (1] 4.3¢(42%), [39] 3.5g(34%)E $E3)¢t).
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[0153]

[0154]

[0155]

[0156]

ZBIE3 10-2013-0067283

H NMR (300 MHz, CDCly) : & 9.03(d, 2H), 8.37(s, 1H), 8.22(d, 2H), 8.01~7.92(m, 7H), 7.62~7.49(m,

12H), MS/FAB : 480(M")

37) wrgel 2] wgelute 14 WA 81 9] SFEE
o},
[A2FT () ]
IdFE | =8 IH NMR (300 MHz, CDCls) MS/FAB
HE | (% (& 1]
8.93(m, 2H), 8.02(m, 2H), 7.81~7.72(m, 8H), 7.42~7.41(m,
14 38 536
4H), 7.31~7.27(m, 7H), 1.25(s, 9H)
8.83(m, ZH), 8.02(rm, ZH), 7.81~7.72(rn, 10H), 7.42~7.41(m,
15 32 592
4H), 7.31~7.27(rm, 4H), 1.25(18H)
8.83(m, ZH), 8.02(m, 2H), 7.81~7.69(m, 12H), 7.42~7.29(m,
16 31 556
12H)
8.83(m, 2H), 8.02(m, 2H), 7.81~7.72 (m, SH), 7.60(rn, 1H),
17 35 556
7.47~7.29(m, 15H)
8.83(d, 2H), 8.02(d, 2H), 7.61~7.72(m, 8H), 7.42~7.29(m,
18 34 556
12H), 7.16(s, 4H)
8.83(d, 2H), 8.02(d, 2H), 7.81~7.67(m, 11H), 7.53(d, 1H),
19 32 595
7.42~7.28(m, 9H), 7.18(t, 1H), 1.62(s, 6H)
8.83(d, 2H), 8.02(d, 2H), 7.81~7.66(m, 12H), 7.42~7.29(m,
20 % 632
16H), 7.11(d, 1H)
8.83(d, 2H), 8.02(d, 2H), 7.81~7.72(m, 8H), 7.56(s, SH),
21 35 632
7.42~29(m, 17H)
8.83(d, 2H), 8.02(d, 2H), 7.81~7.66(m, 14H), 7.42~7.29(m,
22 31 832
13H), 7.11(d, 1H)
9.05(s, 1H), 8.83(d, 4H), 8.08~7.94(rn, 6H), 7.81~7.72(mn,
23 3% B30
12H), 7.42~7.29(m, 7H)
8.83(d, 2H), 8.02(d, 2H), 7.81~7.69(m, 12H), 7.60(s, 1H),
24 34 632
7.47~7.29(m, 15H)
8.83(d, 2H), 8.02(d, 2H), 7.81~7.72(m, 10H), 7.42~7.29(m,
25 30 832
14H), 7.15(s, 4H)
8.83(d, 2H), 8.02(d, 2H), 7.90~7.72(m, 11H), 7.63(d, 1H),
% 3% 530
7.42~7.29(m, 10H)
8.83(d, 2H), 8.02(d, 2H), 7.81~7.72(m, 8H), 7.42~7.41(d,
27 32 512
4H), 7.31~7.27(m, 7H), 7.15(s, 4H), 1.25(s, 9H)
8.83(d, 2H), 8.02(d, 2H), 7.81~7.72(m, 10H), 7.42~7.41(m,
28 34 658
4H), 7.31~7.29(m, 4H), 7.15(d, 4H), 1.25(s, 18H)
8.83(d, 2H), 8.02(d, 2H), 7.81~7.69(m, 12H), 7.42~7.29(m,
29 34 832
12H), 7.15(d, 4H)
8.83(d, 2H), 8.02(d, 2H), 7.81~7.72(m, 8H), 7.80(s, 1H),
30 31 832
7.47~7.29(m, 15H), 7.15(d, 4H)
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[0157]

6.83(d, 4H), 8.02(d, 4H), 7.63~7.72(m, 13H), 7.42~7.28(m,

o % TH), 7.15(d, 4H) o
32 u 8.83(d, 2H), 8.02(d, 2H), 7.83~7.67(m, 11H), 7.53(d, 1H), -
7.45~7.28(m, 9H), 7.18~7.15(m, 5H), 1.62(s, BHD)
8.83(d, 2D, 8.02(d, 2H), 7.81~7.66(m, 12H), 7.42~7.29(m,
+ . 15H), 7.15~7.11(m, 5H) o
o o 8.83(d, 2H), 8.02(d, 2H), 7.81~7.72(m, 8H), 7.56(s, 3H), o
7.42~7.29(m, 17H), 7.15(d, 4H)
8.83(d, 2D, 8.02(d, 2H), 7.81~7.66(m, 14H), 7.42~7.29(m,
35 = 13H), 7.15~7.11(m, 5H) o
36 34 9.08(s, 1H), 8.83(d, 4H), 8.06~7.94(m, 8H), 7.81~7.72(m, 06
12H), 7.42~7.29(m, 7H), 7.15(d, 4H)
37 31 8.83(d, 2D, 8.02(d, 21D, 7.81~7.69(m, 12H), 7.60(s, 1H), 708
7.47~7.29(m, 16H), 7.15(d, 4H)
38 3 9.03(d, 2H), 8.22(d, 2H), 8.01~7.92(m, 10H), 7.52~7.43(m, 08
14H), 7.35(s, 8H)
39 34 9.03(d, 2H), 8.37(s, 1HD, 8.22(d, 2H), 8.01~7.92(m, 7H), 480
7.62~7.49(m, 12H)
40 3 9.03(d, 21, 8.37(s, 1H), 8.22(d, 2H), 8.10~7.83(m, 15H), 5830
7.69~7.66(m, 6H), 7.49(d, 2H)
41 'S 9.03(d, 2H), 8.37(s, 1H), 8.22(d, 2H), 8.01~7.92(m, 11H), 705
7.51~7.49(m, 4H), 1.45(s, 36H)
42 31 9.03(d, 2H), 8.37(s, 1H), 8.22(d, 2H), 8.01~7.89¢m, 15H), 532
7.61~7.49(m, 12H)
43 34 8.73(d, 2H), 8.17(s, 1HD, 8.02(d, 2H), 7.81~7.72(m, 7H), 832
7.60(s, 2H), 7.47~7.29(m, 18H)
44 31 8.73(d, 2H), 8.17(s, 1HD, 8.02(d, 2H), 7.81~7.72(m, 7H), 532
7.42~7.29(m, 12H), 7.15~7.13(m, &H)
45 ) 8.73(d, 2H), 8.17(s, 1H), 8.02(d, 2H), 7.83~7.67(m, 13H), 712
7.53(d. 21, 7.45(d, 23H), 7.29~7.38(m, 41D, 7.18(t, ZHD),
1.68(s, 12H)
45 33 8.73(d, 2H), 8.17(s, 1H), 8.02(d, 2H), 7.81~7.72(m, 15H), 784
7.42~7.29(m, 18H), 7.11(d, 2H)
47 'S 8.73(d, 2H), 8.17(s, 1HD, 8.02(d, 2H), 7.81~7.72(m, 7H), 784

8.56(s, 6H), 7.42~7.290m, 22H)
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[0158]

43 31 | 9.03d, 2H), 8.37(s, 1H), 8.32(d, 2H), 8.01~7.86(m, 18H), 784
7.61~7.49(m, 14H), 7.31(d, 2H)

49 28 | 9.26(s, 2H), 9.03(d, 6H), 8.37(s, 1H), 8.26~8.14(m, 10H), 780
8.01~7.92(m, 15H), 7.49(m, 2H)

50 29 | 9.03(d, 2H), 8.37(s, 1H), 8.22(d, 2H), 8.01~7.89(m, 15H), 784
7.80(s, 7H), 7.67~7.49(m, 18H)

51 26 9.03(d, 2H), 8.37(s, 1H), 8.22(d, 2H), 8.02~7.92(m, 11H), 784
7.62~7.49¢m, 16H), 7.35(s, 8H)

52 36 | 9.03(d, 2H), 8.37(s, 1H), 8.22(d, 2H), 8.01~7.92(m, 7H), 508

7.77(s, 1H), 7.62~7.49(m, TH), 7.27~7.14(m, ZH), 2.44(s,
BHD)
53 32 | 9.03(d, 2H), 8.37(s, 1H), 8.22(d, 2H), 8.01~7.92(m, 9HD, 592
7.62~7.61(d, 4H), 7.61~7.49(m, 4H), 1.45(s, 18H)
54 31 | 9.03(d, 2H), 8.37(s, 1H), 8.22(d, 2H), 8.01~7.89(m, 11H), 556
7.62~7.49(m, 12H)

55 30 | 9.03(d, 2H), 8.37¢s, 1H), 8.22(d, ZH), 8.01~7.92(m, 7H), RER
7.80(s, 1H), 7.62~7.49(m, 15H)

56 32 | 9.03(d, 2HD, 8.37(s, 1H), 8.22(d, 2H), 8.01~7.92(m, THD, 56
7.62~7.49(m, 12H), 7.35(s, 4H)

57 31 | 9.03(d, 2H), 8.37(s, 1H), 8.22(d, 2H), 8.10~7.83(m, 11H), 530

7.69~7.49(m, 10H)
58 20 8.83(m, 2H), 8.17(s, 1H), 8.02(m, 2H), 7.83~7.67(m, 10H), B72
7.53(m, 1H), 7.41~7.28(m, S9H), 7.18~7.15(m, BH), 1.62(s,
BHD)
59 33 | 8.83(m, ZH), 8.17 (s, 1), 8.02 (m, 2H), 7.81~7.65(m, 11H), 708
7.60(m, 1H), 7.47~7.20(m, 18H), 7.11(m, 1H)

60 a1 8.83(m, 2H), 8.17(s, 1H), 8.02 (m, 2H), 7.81~7.69(m, 11H), 708
7.56(s, SH), 7.42~7.29(m, 17H)

61 29 8.83(m, 2H), 8.17(s, 1H), 8.02(m, 2H), 7.81~7.69(m, 13H), 708

7.42~7.29(m, 13H), 7.15~7.11(m, 5H)
B2 32 9.05(m, 1H), 8.83 (m, 4H), 8.17 (s, 1H), 8.08~7.94(m, BH), 706
7.81~7.72(m, 11H), 7.41~7.29(m, 7H), 7.15(s, 4H)

83 a1 8.83(m, 2H), 8.17 (s, 1H), 8.02(m, 2H), 7.81~7.69(m, 18H), 784
7.41~7.29(m, 16H), 7.21(m, 1H)

B4 23 8.83(m, 2H), 8.17(s, 1H), 8.02(m, 2H), 7.89~7.72(m, 13H), 708

7.42~7.29(m, 14H), 7.15(s, 4H)
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[0159]

B5 25 8.83(m, 2H), 8.85(m, 2H), 8.17(s, 1H), 8.02(m, 2H), 481
7.89~7.72(m, 9H), 7.42~7.28(m, 7H)
66 27 9.17(s, 1H), 8.83~7.76(m, 3H), 8.17 (s, 1H), 8.02~8.01(m, 534
3H), 7.81~7.71(m, 9H), 7.31~7.28(m, 3H), 1.25(s, 18H)
B7 ) 8.83(m, 2H), 8.35~8.31(m, 2H), 8.17 (s, 1H), 8.10~8.02(m, BA2
3H), 7.88~7.78(m, 12H), 7.48~7.31(m, 10H)
68 30 8.83(d, 2H), £.46(d, 1H), 8.17~8.14(m, 2H), 8.02(d, 2H), 748
7.81~7.72(m, TH), 7.60~7.20(m, 20H), 7.12(d, 2H)
89 34 8.83(d, 2H), 8.17(s, 1H), 8.02(d, 2H), 7.81~7.72(m, 10H}, 688
7.51(t, 1H), 7.42~7.15(m, 14H), 0.56(s, 6H)
0 32 8.83(d, 2H), 8.17(s, 1H), 8.02(d, 2H), 7.81~7.87(m, 13H), 728
7.53~7.42(m, 4H), 7.29~7.18(m, 6H), 1.62(s, BH), 0.56(s,
BH)
71 31 8.83(d, 2H), 8.17~8.02(m, 5H), 7.90~7.86(m, 13H), 797
7.53~7.29(m, 17H), 7.19~7.11(m, 2H)
7 29 8.83(d, 2H), 8.58(s, 1H), 8.40(d, 2H), 8.17~8.13(m, 3H), 786
8.02(d, 2H), 7.81~7.72¢m, TH), 7.56~7.29(m, 17H), 7.16(d,
2H), 6.90(t, 2H)
73 31 8.83(d, 2H), 8.17~8.02(m, 4H), 7.91(d, 1H), 7.81~7.66(m, 765
15H), 7.43~7.29(m, 10H), 7.15~7.11(m, 3H)
74 28 9.05(s, 1H), 8.83(d, 4H), 8.18~7.94(m, 11H), 7.81~7.72(m, 785
11H), 7.41~7.29(m, 8H)
7 32 9.20(d, 1H), 6.83~8.80(m, 3H), 8.43(d, 1H), 8.23(s, 1H), 710
8.02(d, 2H), 7.81~7.28¢rm, 24H), 7.04(t, 1H), 6.90(d, 1H)
7 33 8.83(d, 2H), £.46(d, 1H), 8.18~8.17(m, 3H), 8.02(d, 2H), 825
7.81~7.69(m, 11H), 7.68~7.29(m, 15H), 7.15~7.12(m, 6H)
77 28 8.83(d, 2H), 8.65(d, 4H), 8.17(s, 1H), 8.02(d, 2HD), 482
7.89~7.72(m, 11H), 7.29(m, 2H)
7 26 8.43(d,2H), 8.15~8.11(m,4H), 8.10~8.02(m, 4H), B2
7.97~7.81(m, 10H), 7.57~7.49¢m,EH), 7.38(d,2H)
7 31 8.43(d,2H), 8.02(d,2H), 7.94~7.81(m, 14H), 7.60(t,2H), 745
7.51(d,2H), 7.38~7.32(m,6H), 0.85(s,12H)
80 30 | 8.43(d,2H), 8.17(s,1H), 8.08~8.02(m,6H), 7.99~7.81(m, 11H), 810
7.62~7.38(m, 16H), 7.28(t,2H)
81 29 8.43(d,2H), 8.38(s,2H), 8.20(d,4H), 8.17~7.81(m,14H), 788

7.50(t,4H), 7.38(d,2H), 7.2b(d,4H), 6.99:t,4H)
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[0160]

[0161]

[0162]

[0163]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

SIHSd 10-2013-0067283

[¥ke- < 3] 35+ [82]¢] A

O

) — ooy

82- 82-2

823 [e2]

SUA B [82-1]9] Al=

st o g otEdH2,3-c]¥Fe-1,3-tto] 2, FtEZGH, dZngEFRdols, UFEEY
A9 E7HAEETE [82-1] 16.32(69%)S 5319},

g di1st BY8 g oR FHASHEE(82-1], WE SEAS A& T w9 F1AEFEE
[82-2] 7.0g(45%)& 58Tt

A oo} FUd WP o R FASSHE(82-2], HERWA, n-FEHE, FFHEZHN=2FEE AHE3S)
of AT uA e F7HASEE [82-3] 6.32(65%)S 53T}

7 olleh eLdd e r AT E[82-3], 2eE3f ZE, ARIMUEF 1 312, opENS AL
0

H
&oto] A aale] S skghe [82] 4.6g(78%) = ?%6}313}.

' NIR (300 MHz, CDCl3) : & 8.43(d,2H), 8.21(s,2H), 8.02(d,2H), 7.90~7.81(m,8H), 7.51~7.38(m,12H)

MS/FAB : 530(M)

71 Whgal 3¢ Hhel whel 82 WA 879 SES Azt o, &7 [A3xk]dd 1 AdE et
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[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

(A3 ]
HE= | 8 'H NMR (300 MHz, CDCl) MS/FAB
He (%) (&) (M%)
8.43(d,2H), 8.21(s,2H), 5.02(d,2H), 7.90~7.81(rm,8H),
82 78 530
7.51~7.38(rn, 12H)
8.43(d,2H), 8.21(s,2H), 8.02(d,2H), 7.99~7.81(m,18),
83 75 630
7.56~17.36(m,8H)
8.43(d,2H), 8.21(s,2H), 8.02(d,2H), 7.90~7.81(rm,8H),
84 73 642
7.36~7.36(m,10H), 1.67(s,18H)
5.43(d,2H), 86.21(s,2H), 8.02(d,2H), 7.90~7.78(m,16H),
85 72 652
7.50~7.36(rm, 12H)
86 70 8.43(d,2H), 8.21(s,2H), 8.02(d,2H), 7.90~7.81(m,8H), 32
7.69(s,2H), 7.56~7.58(m,15H)
57 72 8.43(d,2H), 8.21(s,2H), 8.02(d,2H), 7.90~7.81(m,8H), 32
7.51~7.368(m, 12H), 7.24(s,8H)

(WS o 4]

SHRHE [88]¢9) ¥4

2
2

AT Mo R FASEE(88-2], PR

H
aA o] FhA3EE [88-3] 3.82(71%)S F53HS
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Z2IE3dl 10-2013-0067283
gatol T3 mAle] AN [82] 2.7(76%) S FEeheTh,
[0187] H NIR (300 MHz, CDCl3) : & 8.43(d,1H), 8.21(s,1H), 8.02(d,1H), 7.90~7.81(m,6H), 7.51~7.38(m, 13H)

[0188]  MS/FAB : 454(M)

[(0189]  4}7] whgel o) woluie} 88 vlAl 108¢) SHEHE-S Alzaglov], k7] [A4EZ(HHIIe]l 7 AnE e
=

[0190]  [A|4B(FE)]

= | 78 'H NMR (300 MHz, CDCly) MS/FAB
HE | ) (&) (M*)
8.43(d,1H), 8.21(s,1H), 8.02(d,1H), 7.90~7.81(m,6H),
i 7 454

7.51~7.38(m, 13H)

5 a5 8.83(m, 1H), 8.21(m, 1H), 6.02(m, 1H), 7.90~7.72(m, 12H), ey
7.85tm, ZH), 7.48~7.48tm, 6H), 7.28(m, SH)

8.83(m, 1H), 8.21(m, 1H), 8.02(m, 1H), 7.81~7.72(m, 10H),
90 73 678
7.31~7.29(m, 5H), 1.24(s, 36H)

8.63(m, 1H), 8.21(m, 1H), 8.02(m, 1H), 7.81~7.72(m, BH),
91 s 606
7.60(m, 2ZH), 7.47~7.28(m, 19H)

8.83(m, 1H), 8.21(m, 1H), 8.02(m, 1H), 7.81~7.69(m, 14H),
92 74 606
7.41~7.29(m, 13H)

8.63(m, 1H), 8.21(m, 1H), 8.02(m, 1H), 7.81~7.72(m, BH),
93 #il 606
7.42~7.28(m, 153H), 7.15(m, 8H)

8.83(m, 1H), 8.21(m, 1H), 6.02(m, 1H), 7.81—7.66(m, 14H),
94 76 ™8
7.42~7.29(m, 19H), 7.11(m, 2H)

8.83(m, 1H), 8.21(m, 1H), 8.02(m, 1H), 7.81~7.72(m, 6H),
95 il e
7.56(m, 6H), 7.41~7.28(m, 23H)

[0191]
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8.83(m, 1H), 8.21(m, 1H), 8.02(m, 1H), 7.83~7.67(m, 12H),

% 70 7.53(mn, 2H), 7.45(m, 2H), 7.29~7.28(m, BH), 7.18(m, 2H), 656
L.B2(s, 12H)
9.05(m, 2H), 8.83(m, 5H), 8.21(m, 1H), 8.08~7.094(m, 9H),
97 75 754

7.81~7.72(m, 14H), 7.29(m, 5H)
8.83(rn, 1D, 8.45(m, 2H), 8.32(m, 2ED), 8.24(m, 1T}, 8.02~

98 76 7.94(m, BH), 7.81~7.72tm, BH), 7.51~7.45(m, BH), 7.28(m, 554
3H)
8.83(m, 1H), 8.65(m, 4H), 8.21(m, 1H), 8.02(m, 1H), 7.89~
99 72 456

7.72(rn, 10H), 7.29(m, SH)

8.97-5.71(m, 9H), 8.25(d, 1H), 8.18~7.76(m, 13H),
100 il 566
7.69~7.62(m, 2H), 7.45~7.24(m, 5H)

8.83(d, 1H), 8.59~6.52(m, 2H), 8.32(d, 1H), 8.12~7.79(m,
101 ke 838
11H), 7.64~7.36(m, 16H), 7.26~7.16(m, 8H)

8.83(d, 1H), 8.48~8.31(m, 5H), 8.23~8.07(m, 3H),
102 T4 866
7.99~7.76(m, 8H), 7.62~7.37(m, 9H)

8.83td, 1H), 8.65(d, 2H), 8.54~8.49(m, 4H), 8.33~8.09(m,

103 89 6H), 7.93~7.78(m, 6H), 7.55~7.22(m, 11H), 7.04~6.97(m, 762
4H)
8.831d, 1H), 8.54(m, 1H), 8.35(d, 1H), 8.21~8.10(m, 3H),
104 e 754

8.03~7.73(m, 11H), 7.64~7.27(m, 19H)

8.83(d, 1H), 8.32(d, 1H), 8.13~7.80(m, 13H), 7.68~7.48(m,
105 74 719
4H), 7.41~7.32(m, 7H), 0.85(s, 12H)

8.831d, 1H), 8.33~8.25(m, 9H), 8.12(m, 1H), 7.94~7.81(m,

108 71 764
BH), 7.57~7.26(m, 15H)

8.83(d, 1H), 8.26—~8.153(m, 2H), 7.92~7.71(m, 10H),

107 70 598

7.48~7.33(m, "H), 0.228(s, 18H)

108 76 8.83(d, 1H), 8.32~8.16(m, 2H), 7.94~7.78(m, 6H), 758

7.58~7.36(m, 7H), 7.25~7.18(m, 8H), 6.84~E.57(m, 16H)
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@)

Ly
o) i i O
o< ——— —
@]

COOH
109-1 109-2
O
NN | AT
A A A A
100-3 [109]

[0194]
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[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

HNR (300 MHz,

MS/FAB :

504 (M)

St o7 FhA 8 e [109-2], B A]
o] FAEEE [109-3] 4.9g(65%) S 5330t

HoZ FASFE[109-3],
% & [109] 3.4g(73%)& F538}3T).
CDCly) :

§ 8.83(d, 1H), 8.32(d, 1H),

f9xr3 ZE, AoIAIUER 1 435, o4 E4

ZBIE3 10-2013-0067283

8.17~7.82(m, 9H), 7.54~7.31(m, 13H)

o 2 A¥E ekl

A7) wkgef 59 Whue}l 109 WA 1209 S3ES Ao, s [#A53k]
[A153% ]
}EE | T8 I NMR (300 MHz, CDClg) MS/FAB
HE (%) (&) (M)
8.83(d, 1H), 8.32(d, 1H), 8.17~7.82(m, 9H), 7.54~7.31(m
109 73 504
13H)
8.83(d, 1H), 8.32(d, 1H), 8.13(m, 1H), 8.06~7.69(m, 16H),
110 71 604
7.62~7.54(m, BH), 7.44~7.38(m, 3H)
8.95(d, 1H), 8.38(d, 1H), 8.14(d, 1H), 7.93~7.82(m, 12H).
111 74 726
7.43~7.41(m, BH), 1.45(s, 36H)
8.95(d, 1H), 8.33(s, 1H), 8.14~7.84(m, 9H). 7.72~7.43(m
112 72 656
21H)
8.95(d, 1H), 8.33(s, 1H), 8.14~7.84(rmn, 17H). 7.53~7.43(m,
113 71 656
13H)
8.95(d, 1H), 8.33(s, 1H), 8.14~7.84(m, 7H). 7.54~7.27(m
114 76 646
20H), 6.37(d, 1H), 5.65(m, 1H), 2.15(s,3H)
8.95(d, 1H), 8.77(d, 4H), 8.38¢(d, 1H). 8.14~7.84(m, 13H),
115 72 506
7.41(d, 3H)
8.95~8.77(m, 9H), 8.33(s, 1H), 8.14~7.84(m, 15H).
118 74 736
7.71~7.41(m, 7H)
8.95(d, 1H), 8.58~8.38(m, 3H), 8.14~7.84(m, 13H).
117 70 839
7.61~7.24(m, 23H)
8.95(d, 1H), 8.47~8.14(m, 8H), 7.99~7.84(m, 10H).
118 72 716
7.61~7.41(m, 9H)
8.95(d, 1H), 8.69~-8.52¢(m, BH), 8.33~8.14(m, GH).
119 73 812
7.93~7.84(m, 8H), 7.53~7.02(rn, 15H)
8.95(d, 1H), 8.57(d, 1H), 8.33~8.14(m, 4H). 8.02~7.84(m
120 it 835
13H), 7.61~7.31(m, 19H)
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[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

SIHSd 10-2013-0067283

Hluld 1

317] ssha a® wAlH e 3E as ¥ HA E2EZ ALESta, 317] 884 bE RAIHE SEHE bE Y
&4 AN THER AMEStar, 2-TNATA(4,4° ,4” -tris(N-naphthalen-2-yl)-N-phenylamino)-triphenylamine)<
AedFdE 242 AFE38la, o-NPDIN,N' -di(naphthalene-1-y1)-N,N' -diphenylbenzidine) S AHIZI5%%5 =
Z =

A2 Algsle, o3 e P25 2t 7123 AAE AFER Y 1T0/2-TNATA(80nm)/ a -NPD(30nm) / 3}
a+3}8HE-b(30nm) /A1q3(30nm) /LiF(0.5nm)/ Al(60nm).

= 349 (Corning)AH<] 1552/cm (1000A) ITO & 7]‘ S 50mm x 50mm x O.7mm= 7|2 Zre}A olA|E o]
2ZRY A2 58 FoA 74 5E S 259 ARG F, 308 S W 2F At AgEith. 4
7] 713 JgEoll 2-TANATAES ¥ %5‘}3}04 80nm —r77ﬂ«] ATTFATS AT, A7 BFFHT AR,
-NPDE X1F F&38t 30mm FAC] AITFETS BANUT. AV ATFEST A A a2 ZAEHE 3
& a 2 3] bR BAEHE SFEE b =F)E

bz AbHo) Alq3 FES 30mme] FAR A-FgFEste] HA}
Fo] LiF 0.5m(AAFUF) 2 Al 60m(A2E)E w02 AF
2AHE Az o]E HlWAE 1okl gk,

il o
™
of
olN
k9
ol
ol
2
w
S
=
=
el
N
j&
mi
ot
ofj
tlo
o
X,
ol
ol
2
XL
o

<38k b>

A Ao 1~120

H]

o

}7) vlad 1 5, @3E 4%
He 3EE 1-1208 3= Y
o= IT0/2-TNATA(80nm)/ a -NPD(30nm)/[ &
b(5%)1(30nm)/Alq3(30nm)/LiF(0.5nm)/Al(60nm)&] %
WA 1200] 2k gho.

oL,

ox_, »
il
mlm 2 !

Hobel 1: ulaAE 1 W AE 1-1900] W 54 w7

HaAE 1 2 AE 1~1200] thsbe], Keithley SMU 235, PR650S o] -&38lo] w33, v gd, W3y 9= 7}
Zt gryete], 2 A3E &) [Aexa(FH) 1ol e, 7] BEES 615-628nm WSl A A g A
s BT
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[0218]  [A6FET(FE)]

Z~E THE
HE No stetE = ?452 = #asa

s s [ed/m?] [cdrA] [nrn]

BuHE 1 a b 226 s 622
1 1 b 342 3.4 624
2 2 b 366 3.7 620
3 5 b 225 2.5 623
4 4 b 323 3.5 628
5 5 b 294 2.9 624
G 6 b 394 3.9 624
7 7 b 318 3.2 618
g ] b 408 4.1 620
g 9 b 385 3.7 623
10 10 b 37 3.7 624
1 11 b 410 4.1 6283
19 12 b 409 4.1 624
13 13 b 304 3.0 626
14 14 b 370 3.7 628
15 15 b 388 3.9 620
15 16 b 275 2.8 616
17 17 b 364 3.6 617
18 15 b Gials 3.6 624
19 19 b 386 3.9 613
20 20 b 346 35 616
71 21 b 410 4.1 615
% 22 b 398 4.0 627

[0219]
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[0220]

03 23 436 44 626
o4 24 223 i) 617
25 o5 207 2.1 621
2% 55 283 2.8 625
97 27 429 43 628
28 58 393 3.9 621
29 29 201 2.0 617
30 30 249 2.5 616
31 31 276 2.8 618
3 32 299 2.0 623
33 13 217 9 615
34 34 316 3.2 627
% 35 429 43 623
3 W 310 5.1 627
37 37 339 5.9 617
3 2 211 2.1 625
39 59 280 2.8 626
40 0 235 2.4 618
41 4 415 42 624
) £ 344 3.4 626
4 43 352 3.5 623
4 44 300 5.0 616
45 45 320 8.2 618
& %5 386 3.7 615
47 47 203 2.0 624
48 4 370 3.7 B19
49 49 300 5.0 620
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[0221]

50 50 521 3.2 621
51 51 445 45 B17
52 52 565 3.9 622
53 53 238 2.4 BL7
54 54 598 4.0 617
55 55 261 2.8 622
55 56 323 3.2 621
57 57 514 3.1 622
53 5g 379 3.8 624
59 59 439 44 628
50 80 225 2.3 618
Bl 51 445 45 624
62 82 507 3.1 628
53 63 227 2.3 BL7
Ba B4 599 40 621
55 55 268 2.9 619
86 68 411 41 618
57 &7 278 2.8 619
68 &8 538 3.4 623
B9 69 597 40 818
0 W 194 1.9 620
7 7 553 35 628
7 72 312 3.1 627
7 73 207 2.1 623
74 74 528 3.3 618
75 7 279 2.8 624
78 % 449 45 B19
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[0222]

7 77 364 3.6 B19
78 7 289 2.9 613
79 7 323 3.2 619
50 a0 228 2.3 528
81 81 242 2.4 623
a2 2 442 44 B27
83 a3 391 2.9 625
84 54 443 44 627
85 55 197 2.0 624
a6 56 344 3.4 616
57 87 227 2.3 B19
a8 58 225 2.3 628
89 59 227 2.3 621
90 90 285 2.9 621
a1 91 376 3.8 620
92 9 416 42 623
a3 93 258 2.6 621
94 94 420 42 625
a5 95 396 4.0 628
% % 4238 43 623
97 g7 240 2.4 623
98 % 242 2.4 B24
a9 59 205 2.1 B25
100 100 430 43 823
101 101 275 2.8 623
102 102 412 41 623
103 103 413 41 B1E
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104 104 234 2.3 628
105 105 397 4.0 619
106 106 311 3.1 618
107 107 310 3.1 624
108 108 262 2.6 617
109 108 357 3.6 519
110 110 208 2.1 621
111 111 277 2.5 624
112 112 332 3.3 623
113 113 312 3l 627
114 114 199 2.0 620
115 115 421 4.2 627
116 118 320 3.2 B22
117 L1 201 2.0 519
118 118 247 2.5 624
119 118 339 3.4 619
120 120 449 4.5 B27

[0223]

[0224] A7) [A6w(BF) 1ol Hox= wpep o] ME
el shghEol Sl
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1 WA 12059+ Hlw

Zlee A o, FgAEtd SolsiAl o
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