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[0137]
[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

o
J
Jm
Qﬂ

Re7
Res

Reg

10-0970713

2| 2]

[Rer WA Ry> A= S o= 2 (G Co) 2, (CiCop) & 0]
At X 8h= 2] 52 (Ce-Cho) ot
Rey WA R MZE HFHALZ 4, (CGCe)eZ, (CrCp)EdIAl, (GC)AEFREZ, (CC)EAd, (Co

Ceo)otd, BEx = H(CCoEZovx, B
Coo) S (CoCyp)otE A, EF(CoCy) ol A,
CCedd BE (G Cp)EAdAeR Agso] gy &
WA Ryl &, AZRLY, A, ofd T Ry B R0l €4 e GA
= (CC)EZ, (CeCop)otd T TR0 ZHY

= H(CeCyo)oFH o] 1,

Alobi xR, Ry

&
=
B
=
rir
R
ft
I
)
2
o
ft
4>
b
]

z70e] A&gH A

'E‘J*H -/] C1_C60) ?‘EI_—ZE]_ s
@‘0}‘7%/} E?‘:%V] 2 (CsCi) & AR (Cs- Cu)ol'ﬂ]‘é;ﬁ_o

3>
Q% wx Thae) weS s G4eE, 47 R

e (G (e e (G EAddler ddxo FAHE AFS g Y
= g2 FHAY 3R & Ay EE= B (0,-Ch) L,

C:so)?:_}@é_]-%, EE](CG_C:SO)O]'%Q% ‘ji] (C@‘C@o)o]'ail?‘}}] HEHE]—“ O}'L}’ ]/\]'9]

Rae‘g‘ (Cl_CGO)?‘E]_—ZE]_, (CG_CGO)O]'%, (Cs_CGO)_gﬂEﬂiO]’% BE—L %iﬂ ] 1=

Ry WA Ry AMZE EHPAoZ i

ofH e R e (CCoed=E o] X3d

, (C1_C60)?:_}Z:_], (CG_CGO)O]'% T %iﬂ ]
e
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[0144]

[0145]

[0146]

[0147]

S=50dl 10-0970713

R1o\3/R1o4 Rigr R1os Ris Ri12
Rigt Rioz — O S C—Cc—¢
_ \C/ Rios Rios _ Rioe Ry10 _ o .
7= , = °o|M, Ry WA Ripe A2 SHPAHLR F4, T2
Aol AFEF AL X352 e (C-Cep)EZ, (C-Cip)EFA], T2, (CoCep)otd, Alole, (CCop)AEF2L

ol AU, R WA RipsE AR AHE X3A ¢ ddd == dAdd oz dA%Y (C-C)Au2ay T (G-
Co)TTYE FAIAY Ry v R €ZW T dAIdA SR AZHY (G-C)eFLYE FHT F= 2

o]

o N Ir, Pt, Pd, Rh, Re, Os, Tl, Pb, Bi, In, Sn, Sb, Te, Au ¥ Ag&E o]Fofxl

A el A Aus, )
by 29 shgbge wgs U LR L s AR 5Y4os sp] 32y AgE 5 9ot od @454
eth,

R70  Reg

[Res WA Rpg= MZ FHHOZ F4, (GCe)YZ, (G C)EIFA, (CC)AEZL, (GC)EAYE, (G
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[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

S=50dl 10-0970713

L EE Y(CeCyp)otdetm =, SFs, EF(C-Cyp)EAAH, H(C-

471 Rey WA Rl €4, AE2dd, dAd T obd2 (GG 22, (CCe)otd T TRAoZHE
5= st o)) Aev|E ¥ Agd 5 glen;

Ry WA Ry M2 SHACR 54, drglo] AfdHAY AFEA &2 (C-Co) LA Ex= (C=Chp)EHol ¢t
HAY A8k A b2 (Co-Ceo)oFH 0] L5

°x

Rott A2 S@H0R $4, A4 Ex PA9 ()R, (CCu)otd B d2alolan, 47] Reel 97 &
toolae @Rl ARHAY ARHA B A EE B (CC)FD, (CC)BFA, F2A, EF
(CrC)BAA, E2(CrCi)ob A 2 (CCo)oba e Hase sht olde Af]z o Agd & 9l

Reg (Cr=Cop)ZZ, (CoCop)olE T T27N0|a, 37] Ry &7 H
3= 5 glow;

Ry WA Rs= A= SHHOR F4, d27lo] AL AY XF=A] 2 A £ E49 (CCped, (C-
C)EFAl, =27, EF(CCneZdAaE, EF(CCotd A T (CoCop)otdolar

g
(o3
o
ik
rlo
i)

22 e (GCo)¥EEE 9 A

Riot WA Rigs, Rin 2 Ripe AR 5gdoz F4, d27o] AFHAY XA &2 (CC)eZ, (C-
Ca) LA, 2, (CCep)otE, Ao, (CCep)AlE2dAoln ]

olell A=A =rt.
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[0157]
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[0158]
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[0159]
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[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]
[0168]

S=50dl 10-0970713

W] AAE HF A e

oleh, W WP Az % AAdo] oAse] W wPel mE e 171 WY 2xpe] HAS o Alshl,
sple] AAelEe B el g@ olslE 7] A% AomA, ¥ wwel Wisk e LA @Y= A
& ohit,

RETY

3l7] Azl 1 WA AFxd 182 Ugdla 5553 A|0684109% 0] 71A= o] A},

[Alz=el 1] s}eh= 1019 A=

(0]
V,
N
/ée/o
(e} v

N=

I }

]

= 101

fol

2-9] 9 J-2-U-3 = (2-pyridin-2-yl-phenol) 1.0 g(5.84 mmol)< W& 50 mLol] ¢ %, 1 M FABIVESR
F8d 10 niLE H7FsdY. A7) £ g 1.05 g(5.93 mmol) ] HWEE AH o] E(beryllium sulfate)d3}
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[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

S=50dl 10-0970713

25 =59 WEgg 89 10 nb(WES 7ol & 3 nl)E 7S g 204 2 AlZHs o wHkAFTE, nko]
d5" T WE-E 50mlol] 59 2-3|=FA]-#Hd HlFHALE(2-hydroxy-phenyl benzoxazole) 1.54 g(7.30 mmol)<
A3 % HES 8olS oA 2 Al WHkAIZ] Y 50C7HA] 5-2A1A 10 AJ{Fs<h Rk

ghud 3 AMNE FHE oFste] & 50 nL, oFAE 50 mLE AAS I, AXAA FA SEE
2.04 mmol, & 34 %9)& F53+91}.

MS/FAB: 391(found), 391.43(calculated)

EA: C 73.55%, H 4.59%, N 7.05%, O 12.41%
[Aze 2] 3= 1029 A=
(o]
0
N
. _O

P

@

= 102

ton

2-9 ) J-2--9 &= (2-pyridin-2-yl-phenol) 1.0 g(5.84 mmol)<S wWlErE 50 mLol ¢ & 1 M FAFUYER

89 10 mLE 7T A7) & &dof 0.95 g(5.18mmol) 2] oA oM E(zinc acetate) S <1 W
ehe g 10mLE H7te the A2olA 2 AZFEQE WREAFATH whbe] kR E & WEE 50 mLol| =9l 2-3]=
ZA-8d MlZEA}ZE(2-hydroxy-phenyl benzoxazole) 1.50 g(7.10 mmol)& A3 H713k o}& A2oA] 10 A
gt wEkA . o]l ghud F AE A& ofdste] £ 50 nl, oFAE 50 mLE AFstaL, AxAA
EA & 3= 102 0.72 g(1.61 mmol, & 279 F53% .

MS/FAB: 447(found), 447.79(calculated)

EA: C 64.22%, H 4.01%, N 6.05%, O 10.95%

[Azd 3] 33= 1039 Az

Lo

N—=
(M)  ss= 103

2-3| == A-Hd wlSALE(2-hydroxy-phenyl benzoxazole) 1.23 g(5.82 mmol), 10-3]|=ZA|¥lZ[h]FH =& (10~
hydroxybenzo[h]quinoline) 1.48 g(7.58 mmol) % ®IZHEF A o]E(beryllium sulfate)453}& 1.05 g(5.93
mol)g AR&Ele] A7) Azxd 13 FUI WHor FA 3FEC FE 103 0.35 g(0.84 mmol, FE 14

DE F5eslT
MS/FAB: 415(found), 415.46(calculated)

EA: C 75.02%, H 4.27%, N 6.64%, O 11.65%
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[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]
[0188]

[0189]

[0190]

[0191]

[0192]
[0193]

[0194]

[0195]

S=50d 10-0970713

[Alze] 4] 33HE 1049 A=

L4

/Z\‘n/o
o"
N=
OQ / St&tE 104
2-3| == A|-dld #FHAE(2-hydroxy-phenyl benzoxazole) 1.23 g(5.82 mmol), 10-3]=FA|dlZ[h]FH &= (10~

hydroxybenzol[h]quinoline) 1.48 g(7.58 mmol) % o} o}AM|E|°o]E(zinc acetate) 0.95 g(5.18 mmol)ﬁl AL-g-3}
o] A7) Az 29 L WHoR HA SFES SFE 104 0.52 g(1.10 mmol, F& 19 9)& TS5

MS/FAB: 471(found), 471.81(calculated)

EA: C 66.08%, H 3.79%, N 5.84%, O 10.30%

[Alxe] 5] sheh= 1059] A%

o
0
N
/B\‘e’O
o
O~
4
s
%aEéﬂﬁﬂiﬂéﬂéwﬁmmwmleMMMMMMIQSQS%mmU,}aEéﬁﬁkimiﬂﬂ*@—
hydroxy-phenyl benzothiazole) 1.72 g(7.57 mmol) % HHF o]E(beryllium sulfate)d53E 1.05

A )
2(5.93mmol1) & AM&3le] 7] Az 13 T3 BHoR T A g}% ¢l 33HE 105 0.96 g(2.15 mmol, F&
37 B FE5AH.

o

= 105

tol

P

MS/FAB: 447(found), 447.52(calculated)

EA: C 69.68%, H 4.01%, N 6.16%, O 10.85% S 7.05%

[Aze 6] 33= 1069 A=

o
@w@

N
2-3| == A|-dld WlZAZ(2-hydroxy-phenyl benzoxazole) 1.23 g(5.82 mmol), 2-3]=ZAl-Hd WlZEo}=(2-
hydroxy-phenyl benzothiazole) 1.72 g(7.57 mmol) % o} olAdElo]E(zinc acetate) 0.95 g(5.18 mmol)<-
Abgate] A7) Az 29 A Wom Al 39E 3E 106 1.36 g(2.70 mmol, FE 46 ©) S F53}
St

MS/FAB: 503(found), 503.88(calculated)

uw

EA: C 61.88%, H 3.54%, N 5.46%, 0 9.73%, S 6.26%
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[0196]

[0197]
[0198]

[0199]

[0200]

[0201]

[0202]
[0203]

[0204]

[0205]

[0206]

[0207]
[0208]

[0209]

[0210]

S=53 10-0970713
[Azd 7] 335 1079 Az
L,
'Y
ée/o

N=

W/ }

o

= 107

fon

2-3| == A|-dld WlIFE|o}Z(2-hydroxy-phenyl benzothiazole) 1.32 g(5.80 mmol), 2-¥g]d-2¥-3& 1.30
2(7.59 mmol) 2 WHF M o]E(beryllium sulfate)d53E 1.05 g(5.93 mmol)S AF&3te] A7) Alzxd 13
U3 WY ow FA4 3FEQ 3FE 107 0.59 g(1.45 mmol, & 25 9 FE53AT).

MS/FAB: 407(found), 407.50(calculated)

EA: C 70.64%, H 4.35%, N 6.76%, O 7.96%, S 7.75%
[Aze 8] 3= 1089 A=

S
I

N

v 0O

N/ }

]

= 108

tolr

2-3| == A|-dld WlIFE|o}Z(2-hydroxy-phenyl benzothiazole) 1.32 g(5.80 mmol), 2-¥g]d-2¥-d& 1.30
2(7.59 mmol) & o} opA|lHo]E(zinc acetate) 0.95 g(5.18 mmol)S AF&3Fe] A7) A= 29F U3 WY
o2 FASEES 3FFE 108 0.83 g(1.79 mmol, T8 31 %)< F583c}.

MS/FAB: 463(found), 463.86(calculated)

EA: C 62.04%, H 3.82%, N 5.98%, O 7.02%, S 6.83%
[Alzd 9] 3= 1099 Az

S

N

» O

tet= 109

(@)
O \
Z- i)
| \
NS
fol
[on

2-3| EEA ]—V]Ei HiZEEJO}*“(Z hydroxy-phenyl benzothiazole) 1.32 g(5.80 mmol), 2-3|=FA]-dd #HHALE
Al ol 10-3] == AWl £ [h]F) =3 (10-hydroxybenzolhlquinoline) 1.48 g(7.58 mmol) EQ HE 5
(berylliumsu fate)4-r342s 1.05 2(5.93 mmol)S AR&3te] A7] AZxd 13 TU3 WHo=z %A &<l 3
8 109 0.98 g(2.27 mmol, & 39 9)& F533T}.

MS/FAB: 431(found), 431.52(calculated)

EA: C 72.22%, H 4.10%, N 6.40%, O 7.62%, S 7.33%
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[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]
[0218]

[0219]

[0220]

[0221]

[0222]
[0223]

[0224]

S=50dl 10-0970713

[Alze] 10] sFgE 1109 A=

382 110

2-3|=EZA|-dd HWlFE|o}Z(2-hydroxy-phenyl benzothiazole) 1.32 g(5.80 mmol), 10-3|=FA|WZ[h]FH=H
(10-hydroxybenzo[h]lquinoline) 1.48 g(7.58 mmol) % o} o}A|E|o]E(zinc acetate) 0.95 g(5 18 mmol)g
AHESEe] A7) Az 49 TUS WHoR BA SEER IFE 110 1.22 g(2.50 mmol, FE 43 9)& F5I
S

MS/FAB: 487(found), 487.88(calculated)

EA: C 63.93%, H 3.65%, N 5.64%, 0 6.70%, S 6.44%

[Alzd 11] shgh= 1119 A=

2-3| == A|-dld HWlZA}E(2-hydroxy- phenyl benzoxazole) 1.23 g(5.82 mmol), 2-(1-¥d-1H-wlZo]n|c}ZE-2-
2l )-9) 3 (2-(1-phenyl-1H-bezoimidazol-2-y1)-phenol) 2.17 g(7.58 mmol) = wZHF AFo|E(beryllium
sulfate)458HE 1.05 g(5.93 mmol)S AFE3sle] 47] Az 17 43 WHo=z wA IFEQU FFE 111

0.56 g(1.11 mmol, & 19 %)< 5319},

FL

MS/FAB: 506(found), 506.57(calculated)
EA: C 75.67%, H 4.50%, N 8.20%, O 9.68%

(Al 12] shgh= 1129 A=

ol

= 112

I

o0 ®
o
2-3|=FA-3d WFALE(2-hydroxy- phenyl benzoxazole) 1.23 g(5.82 mmol), 2-(1-¥d-1H-wlZo]n]|t}&-2-
2l)-9| 35 (2-(1-phenyl-1H-bezoimidazol-2-y1)-phenol) 2.17 g(7.58 mmol) 2.17 g(7.58 mmol) L o} oA H]
°]E(zinc acetate) 0.95 g(5.18 mmol)& ARE3le] 7] Axd 29 FUg WHoR A SFEA sFE
112 0.72 g(1.28 mmol, &% 22 %)& F53F ).

MS/FAB: 562(found), 562.93(calculated)
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[0225]

[0226]

[0227]
[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]
[0238]

S=50d 10-0970713

EA: C 68.16%, H 4.05%, N 7.36%, O 8.68%

[Alze] 13] sFg&E 1139 A=

N= Stet=2 113
\ /7
2-(1-¥d-1H-wl Z o] u| t}=-2-Y )~ & (2-(1-phenyl-1H-bezoimidazol-2-y1)-phenol) 1.67 g(5.83 mmol), 2-3

H
Hu-29-9H% 1.30 g(7.59 mmol) 2 HHHF A o]E(beryllium sulfate)ds3= 1.05 g(5.93 mmol)S A3}
o A7) Azd 13 543 WPoz FA =< 3E 113 0.84 g(1.80 mmol, & 31 %)& F53HAT}.

MS/FAB: 466(found), 466.55(calculated)

EA: C 77.08%, H 4.87%, N 8.90%, O 6.98%

[Alze] 14] 3}gE 1149 A=

N= 32 114
\ /7
ojn| t}&£-2-< ) -9 & (2-(1-phenyl-1H-bezoimidazol-2-y1)—-phenol) 1.67 g(5.83 mmol), 2-3]

—wlz
)| 1.30 g(7.59 mmol) @ o} olA|Ho|E(zinc acetate) 0.95 g(5.18 mmol)S A}&-3lo] A7) A=
d 29} Y8t WHow A 3329 FIE 114 0.88 g(1.68 mmol, FH 29 %)S FE3QT).

MS/FAB: 522(found), 522.91(calculated)

EA: C 68.81%, H 4.33%, N 7.92%, 0 6.32%

[Alzd 15] g3t 1159 Alx

2-(1-¥d-1H-wl Z o] n| t}Z&-2-Y )-9] &= (2-(1-phenyl -1H-bezoimidazol-2-y1 )-phenol) 1.67 g(5.83 mmol), 10-3]
=E2AMZ[h ]#HE=H(10-hydroxybenzolh Jquinoline) 1.50 g(7.68 mmol) 2 HWHEF A o]E(beryllium
sulfate)48H= 1.05 g(5.93 mmol)& AME3te] 7] Az 139 Tdst Wz xA shgEd s 115
0.26 2(0.53 mmol, & 9 %)& F533AH.

tolr

i

tet= 115
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S=50dl 10-0970713

[0239] MS/FAB: 490(found), 490.57(calculated)
[0240] EA: C 78.20%, H 4.68%, N 8.42%, 0 6.70%
[0241] [z 16] 313&E 1169 Az

O
AP
[0242]

[0243] 2-(1-#9-1H-¥l Z o) vt} Z-2- )-9| 35 (2-(1-pheny | -1H-bezoimidazol-2-y1)-phenol) 1.67 g(5.83 mmol), 10-3]
2 AW Z[h ]# =W (10-hydroxybenzo[h Jquinoline) 1.50 g(7.68 mmol) 2 o} o}lAlHo]E(zinc acetate)
0.95 g(5.18 mmol)S AFE3sle] A7) Azxd 29 ZAs WHoZ WA g 32 116 0.42 g(0.77

mol, F& 13 %)< F53 .

116

ng
@
m

[0244] MS/FAB: 546(found), 546.93(calculated)
[0245] EA: C 70.13%, H 4.16%, N 7.58%, O 5.98%
[0246] [Aze] 17] sH3HE 1179 A=

8
o
@—«N]@ a2 117
[0247] s
[0248] 2-3| =FA|-d Wl ZE]o}=(2-hydroxy-phenyl benzothiazole) 1.32 g(5.80 mmol), 2-(1-¥|d-1H-HFo|n|t}Z
2-4)-¥=(2-(1-phenyl-1ll-bezoimidazol-2-y1)-phenol)  2.17 g(7.58 mmol) % HEE AHFE
(berylliumsulfate)45=3F2 1.05 g(5.93 mmol)S AF&3le] A7) Azxd 13 T3 WUHo=z XA F3EQA 3
& 117 0.64 g(1.22 mmol, && 21 )& F53+% ).
[0249] MS/FAB: 522(found), 522.64(calculated)
[0250] EA: C 73.42%, H 4.34%, N 7.97%, O 6.25%, S 6.04%
[0251] [Aze 18] 3}3&E 1189 Az
N
N
Zn/o
o7
@ND 582 118
s
[0252]
[0253] 2-3|=FA-3d WlFE]o}Z(2-hydroxy-phenyl benzothiazole) 1.32 g(5.80 mmol), 2-(1-¥|<-1H-#lZo|n|t}&
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[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

[0260]
[0261]

[0262]

[0263]

[0264]

S=50dl 10-0970713

-2-4)-9&=(2-(1-phenyl-1H-bezoimidazol-2-yl)-phenol) 2.17 g(7.58 mmol) L o} o}AHS]E(zinc
acetate)0.95 g(5.18 mmol)S AFE3le] 7] Az 29 FUs WMoz wA FEC FFIE 118 0.94
g(1.62 mmol, 28 %)< F53FAT}.

MS/FAB: 578(found), 578.99(calculated)

EA: C 66.22%, H 3.94%, N 7.16%, 0 5.70%, S 5.49%

[Azd 19] 33HE 1199 A=

S

S__N
CHO
L Qa0 o0 Lo
OH NH,
O B

33tE A A%

5-B &2 H-2-3| == AWl 2 2] 8} o] = (5-bromo-2-hydroxybenzaldehyde) (20.0 g, 99.5 mmol), ¥ HEAF (13.4
g, 109.5 mmol), HE#H7~ ZetE(0) EFAIEAA(PA(PPhy)y) (5.8 g, 5.0 mmol)E tWdodalZFe=
(200 mL) ¢} AI®-E (100 mL)oll =591 v 2M SAHZE8< (132 mL)S 7Fskal 90CeollA 4413 &<k $h7 i
HEeRih. whgo] AHEW = (100 mL) =2 quenchingdtal ol”eolAlElO]E (200 mL) &2 =, # dx3AH.
o2 AystA Ay A=RvtEZYY(n-Hexane : MC = 1:5)2 E#sdlo] 3}gE A (12.0 g, 61.0 mmol)&
DAL

3}3E B AF

2-o}u| .= wl A Mo] 2 (2-aminobenzenethiol) (3.8 g, 30.2 mmol), 3= A (5.0 g, 25.2 mmol)S 1,4-t}o] Ak
(12 mL)ell =o]al  100CelA 12A1%F &t 7k awnbalglth, wkgo] $PAwH Ao *‘ou E]ﬁiiuﬂ%
(100 mL)¢F & (100 mL) & 33, 7t Az, o= AgsbA Ay A=ntE 2189 (n-Hexane : MC =
D2 st 33E B (4.5 g, 4 8 mmol)E AAT}.

3stE
3% B (4.5 g, 14.8 mmol) T FAIJIVEF (0.6 g, 14.8 mmol)E Y o & (100 mL)ol] &3]
F7F 1

H
7k

gul

1199] A=

T30
b5kal,  Zn(CHsC00), - 2H:0 (1.8 g, 8.2 mmol)S A3 H7lsisivh. a-the A2 12417F FoF
auretgeh, wkgo] g E I E (200 mL), oERE (200 mL) E FAF (200 mL)E 47 MAHsta 7y A%RS
o BASTE 119 (4.5 g, 6.7 mmol, 45%)S AT},

-
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[0265]

[0266]

[0267]

[0268]

[0269]

[0270]

[0271]

[0272]

S=50dl 10-0970713

[Alzel 20] sFg&E 1799 A=

b 0m Sk ot oz £

5-o}o] @ =21 %-2 3-t]2(5-iodoindoline-2,3-dione) (10.0 g, 36.6 mmol)d} HEHEZAF (5.4 g, 43.9 mmol)<
e AZ2Z(600 mL)ol &AIZ F HEZI & ZekE(0) EAdE~3(Pd(PPhy),) (2.1 g, 1.8 mmol),
M 2F St)ERFIRMO|E 89 (120 mb)& F7lakgivt. o] EFES 12A7HEe 35 uwk & ths whg-o
gdEHd &ulE AAGL YA ofdo] 5% FASGEF FE& 120 nLE P Aol wwks| FAvk. o
FgAS IR or FE3u B35S 7o S, 30% IAFEEAS 120 nlE H7bela 50T7HA LRE
=9 303wyt SQlYh. Ao A3 F g IN A &8RS HHE] HIE sk pl 4744 BEEATH.
olwj A7t BAFE =Y ol & Y AF A3t 3= C (5.5 g, 26.0 mmol)S FUT}.

&

3t Do Alx

Wl

o

2=

sh3te C (7.1 g, 33.3 mmol)& = (18 mL)ek gk 2k (7 mL)oll &&A121 & A2elA anksilct. 1025,
255 0CE el & (10 mboll =ol+ AFUolEd o] E(sodium nitrate : NaN0;) (2.3 g, 33.3 mmol)E
A8l Arzlagivk. 299 0CTE FASHA wgtalgict. o& ¥h3-8&7]0l /\C"qﬂ'o]ci st =EgolE
(sodium sulfide nonahydrate : Na,S9H0) (9.6 g, 39.9 mmol)¥} 2 (1.3 g, 39.9 mmol)& & (10 mL)ol =<I
T 10M s UEF 789 alE HUFSGITE. o]E 0TolA vk EFEC] Huts] F e AR &Y
gas7t LASHA] & wWi7bA wRke] FATh. whgo] fREW nA7F AdE wzbA] Jg QS JUre o
o5 St oFste] ATk, Pl AAE AFdtol=R7FR U0l E(NaHC0;) =& (85 mL)ol 3

al
o FA(REE)E AAR O, T8l AT GAS Yol A
H

Fouwksta Aeow A3 & =A% 1A
2 g3l o5 HsteiHste] 4 uAE thA] olekE (30 mL)ol ¥ 2083 3 wweieith. w2 ¢
< LA(ETE)E AL ARE FFAZT. 7o) o (2.2 g, 33.3 mmol)¥ WEAF (30 mL)E HiL 48
AlZFEet &5 wkselth. Whgo] TEEHW Aoz A3 & AHdE uAE Hof 5N FASNUJEF FEY
(63 mL)ol War 30%-3F S5 wwksin). A e wAES AA(EEE)Sa FEde I AN 2EH o
o] cHdstAIZ L. olwf A7 A=Y o]E Eol thA] olehE (20 mL)ol] Wil 30%3F B ankelgivh. &
A @2 AA(EFE)E AASIAL J9S w58k SFHE D (1.8 g, 7.6 mmol)S LA

3etE D (5.0 g, 21.7 mmol), 2-o}n|:=wlAA o] (2-aminobenzenethiol) (2.1 mL, 19.5 mmol) ¥ Zg|it
(20 @)= Y1 140TColA 247 7Hs<F 37 wHkelsith, Wkgo] gkaxm Aoz Ag & X3} AU ER
|As HH3] HUsl pHE FAHLE 9. olu mAIVE A H=T 1 =

2= ol ‘IE
T =
AT, dojR uAE o2 AZ, AZXFY FFE E (5.4 g, 17.1 mmol)S LAt}
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[0273]

[0274]

[0275]

[0276]

[0277]

33t 1799 A%

3E E (50 g, 15.6 mmol)T FAFSHEF (0.6 g, 15.6 mmol)S A E-E (100 ml)el
, Zn(CH,C00)5 + 2H,0 (1.9 g, 8.7 mmol)S HAH3] 7}sbar Aol 1247 &<
E (200 mL), ol®= (200 mL) % & (200 mL)2 Z+ZF MHEt 7

2 $Es9.

)
— _{01,

A7) Az 19 2 207 Hdd WHoR &7 ¥ 19 IIE 19 WA I

mmol, 65 %

[E 1]
L'L*M
Rs
R, R4
Ry X
L1=L2= AN»’ M
.

2}[\‘]:(")% R1 Rz Ra R4 CA\JN/%Z
XL

19 H CL H H zgz Zn
L.

20 CL H H H zgi Zn
XL

21 H H (l\ H zga Zn
L

22 H H H CL 252 Zn
XL

23 : WCL H H 2§E zn
L
L

25 H H H H:L %ﬁz Zn
XL

26 ﬁik H H H zga Zn
L.

27 H ‘H‘L H H zgz Zn
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t-Bu\©\

28

29

30

31

32

33

34

35

36

37

38

39
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40

41

42

43

44

45

46

47

48

49

50

51

[0279]
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CH,

CH,

HaC” C ~

CH,

52

53

54

55

56

57

58

59

60

61

62

[0280]
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Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

HoC” ; ~

CHjs

CHs;

64

65

66

67

68

69

70

Al

72

HaC
73 \Q\

74

75

[0281]
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[0282]

b
e

76 H H HoG H S Zn
&)

77 | he H H H S Zn
&)
A

78 H H H M ot Zn
O

79 H H H S zn
Si(CHg)s @

80 H H H o Zn
Si(CHz)3 @
A

81 H H H S Zn
Si(CH3)3 @

82 H H H gt Zn
Si(CH3)3 @

83 H JONE H ot Zn
(HsC)sSi @

84 H H JON H ot zn
(H3C)3Si @

85 H H H /L::l\ S zn
(H3C)3Si @

86 JON - H H ot zn
(H3C)3Si @
(H3C)3Si )§ Y

87 H SMKL H H s Zn

Cx
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Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

(HgC);,Si\@\

o
T T T T A w g T T T T T
-m(
T im T [ T T T T T T
» Z
2 P4 z
Q £ £
E T T
&
T T T T g T T T T T T
4
£
o
.ml
im T T T T T [ T T T T
@ 4
2 z
Q £
T a
@ (2] o — o [s2} < Yol © N~ @ {2
@ @ [} (o] () D (o] (o) [} (o] () (]
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100

101

Ph,N
et

103

104

105

106

107

108

109

110

111
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Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

SiPh,

SiPhg

SiPhg

Ph,Si~ : ~

SiPhs

112

114

115

116

17

118

119

120

121

122 Q\
PhsSi
PhsSi

123 \©\
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Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

-CHs

—CHs

-CHs

—-CHs

—-CHs

-CHs

—-CHa

Phgsi\©\

~CHs

~CHs

~CHs

—CHs

—CHas

—CHs

—-CHs

124

125

126

127

128

129

130

131

132

133

134

135
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-CHs

HyC

HaC

—CHs

148

149

150

151

152

153

154

155

156

157

158

159
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tBu

160

161

162

163

164

165

166
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SiPh,

OCHj

167

168

169

170

171

172

173
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Zn

Zn

S*\N 4

SiPhs

S*\N}E

Ph,Si

174

175

176

177

178

179

180

181

182

183

184
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t»Bu\©\

185

186

187

188

189

190

191

192

t-Bu
o | 0L

194

195

196
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197

198

199

200

201

202

203

204

205

206

207

208
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CHs;

CH,

HaC” : ~

CH,

209

210

21

212

213

214

215

216
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Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn

Zn
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245 JONE H H ot Zn
(HC)oSi G
(H3C)3Si )\ -

246 H L H H Sf \fN . Zn
(H3C)3Si )\ A

247 | "L H H H ?\?z Zn
(H3C)3Si /L A

248 H H L H ? \? . Zn
(H3C)3Si )\ ~

249 H H H Ol ? \? . Zn

250 H H H T Zn
NPh, @

251 H H H T Zn
NPh, @

252 H H H T Zn
NPh, @

253 H H H SO Zn
NPh, G

254 /[::L\ H H H O Zn
Ph,N @

255 H ISR H H LA Zn
PhN @

256 H H JOR H ok zn

PhyN
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257

258

259
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Ph,N
m O
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266

267

268
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Zn
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Zn
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Zn
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SiPhy
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A
332 & Zn
CH3
S)%N )i
333 - Zn
H300
s*\NJ’z
334 z:§ Zn
SiPh,
Y
335 @ Zn
PhsSi
SIN%
336 Zn
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[0306]

[0307]

i 2]

=] . MS/FAB

e H NMR(CDCls, 200 MHz) tound | calculated
& = 6.85(d, 2H), 7.22-7.32(m, 8H), 7.48-7.55(m, 10H),

19 668.1 670.1
8.12-8.23(dd, 4H)
& = 6.85(m, 2H), 7.27-7.38(m, 8H), 7.54-7.67(m, 14H),

21 668.1 670.1
8.13-8.25(m, 4H)
& = 6.85(m, 2H), 7.27-7.32(m, 8H), 7.48-7.55(m, 18H),

23 704.0 706.1
8.12-8.23(m, 4H)
§ = 7.03-7.10(m, 8H). 7.37(m, 2H), 7.46-7.55(m, 8H),

25 704.0 706.1
8.12-8.25(m, 4H)
& = 6.85(m, 2H), 7.27-7.32(m, 8H), 7.48-7.55(m, 18H),

27 820.1 822.3
8.12-8.23(m, 4H)
& = 7.05(m, 2H), 7.10(m, 2H), 7.22(m, 2H), 7.32-7.37(m, 6H),

29 820.1 822.3
7.46-7.56(m, 16H), 8.12(d, 2H), 8.23(d, 2H)
& = 1.34(s, 18H), 6.85(m, 2H), 7.27(m, 2H), 7.35-7.40(m, 8H),

32 780.2 782.3
7.53-7.56(m, 6H), 8.12-8.23(dd, 4H)
& = 1.34(s, 18H), 7.01-7.10(m, 4H), 7.35-7.40(m, 10H), 7.55(m,

33 780.2 | 782.3
4H), 8.14-8.25(m, 4H)

= 6.64(m, 2H), 6. . 2H), 6. . 4H), 7.27(m, 2H),

36 8 6.64(m ), 6.85(m ), 6.96(m ) (m ) 740.0 742 1
7.53-7.55(m, 6H), 8.24-8.25(m, 4H)
5 = 6.74-6.85(m, 6H), 7.27(m, 2H), 7.44(m, 2H), 7.53-7.55(m,

39 740.0 7421
6H), 8.12-8.23(m, 4H)
5 = 6.51(m, 4H), 6.85(m, 2H), 7.27(m, 2H), 7.52-7.54(m, 6H),

44 776.0 778.1
8.12(m, 2H), 8.24(m, 2H)
5 = 6.46-6.52(m, 12H), 6.62(m. 4H), 7.01(m, 12H), 7.23(m, 4H),

99 1002.2 | 1004.5
7.37(m, 2H), 7.55(m, 4H), 8.12(m, 2H), 8.23(m, 2H)
5 = 6.46-6.52(m, 12H), 6.62(m, 4H), 6.85(m, 2H), 7.01(m, 8H),

100 1002.2 | 1004.5
7.23-7.27(m, 6H), 7.53-7.55(m, 6H), 8.23-8.25(m, 4H)
5 = 6.85(m, 20, 7.27-7.32(m, 6H), 7.52-7.56(m, 8H),

103 768.1 770.2
7.67-7.73(m, 6H), 7.89(m, 2H), 8.12-8.23(m, 4H)
5 = 6.85(m, 2H), 7.27-7.38(m, 8H), 7.54-7.67(m, 14H),

109 768.1 770.2
8.13-8.25(m, 4H)
5 = 1.67(s, 12H), 7.27-7.28(m, 4H), 7.38(m, 2H), 7.55-7.60(m,

111 900.2 902.4
10H), 7.77(m, 2H), 7.84-7.90(m, 4H), 8.13-8.25(m, 4H)
5 = 6.85(m, 2H), 7.27(m, 2H), 7.36(m, 18H), 7.53-7.60(m, 26H),

124 1184.2 | 1186.9
8.15-8.25(m, 4H)

105 |© = 7.01(s, 2H), 7.10(m, 2H), 7.36-7.37(m, 20H), 7.54-7.60(m, 1842 | 11869
24H), 8.12(d, 2H), 8.24(d, 2H) )
5 = 6.79-6.88(m, 4H), 7.05(m, 2H), 7.22-7.32(m, 8H), 7.48(m,

161 668.1 670.1
4H), 7.77(m, 2H), 8.29-8.34(m, 4H)
5 = 6.79-6.88(m, 4H), 7.05(m, 2H), 7.22-7.32(m, 8H), 7.48(m,

162 668.1 670.1
4H), 7.77(m, 2H), 8.18(m, 2H), 8.45(m, 2H)
& = 7.79(m, 2H), 6.88(m, 2H), 7.05(m, 2H), 7.31-7.32(m, 8H),

163 820.1 822.3
7.48-7.54(m, 12H), 7.77(m, 2H), 8.18(m, 2H), 8.43(m, 2H)
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[0309]

[0310]
[0311]

[0312]

S=50dl 10-0970713

= 6.78-6.80(m, 4H), 7.04(m, 2H), 7.22(m, 2H), 7.31-7.32(m,

)
6H), 7.48-7.54(m, 12H), 7.77(m, 2H), 8.30-8.33(m, 4H)
. 4H)

8 = 1.36(s, 18H), 6.78-6.89(m, 4H), 7.05(m, 2H), 7.31-7.40(m,
165 780.2 782.3
10H), 7.78(m, 2H), 8.20(m, 2H), 8.50(m, 2H)

& = 1.34(s, 18H), 6.70(m, 2H), 6.88(m, 2H), 7.07(m, 2H),
166 780.2 782.3
7.31-7.40(m, 10H), 7.77(m, 2H), 8.28-8.32(m, 4H)

164 820.1 822.3

& = 6.80-6.90(m, 4H), 7.03-7.05(m, 6H), 7.31(m, 2H), 7.46(m,

167 704.0 706.1
4H), 7.77(m, 2H), 8.18(m, 2H), 8.45(m, 2H)
& = 6.80-6.90(m, 4H), 7.03-7.08(m, 6H), 7.31(m, 2H), 7.46(m,

168 704.0 706.1
4H), 7.77(m, 2H), 8.29-8.34(m, 4H)
& = 6.79(m, 2H), 6.88(m, 2H), 7.05(m, 2H), 7.31-7.36(m, 20H),

169 1184.2 | 1186.9
7.54-7.60(m, 20H), 7.77(m, 2H), 8.18(m, 2H), 8.46(m, 2H)

& = 6.79(m, 2H), 6.88(m, 2H), 7.05(m, 2H), 7.31-7.36(m, 20H),
170 1184.2 | 1186.9
7.54-7.60(m, 20H), 7.77(m, 2H), 8.30-8.34(m, 4H)

& = 6.46-6.52(m, 12H), 6.62(m, 4H), 6.79(m, 2H), 6.88(m, 2H),
171 |7.01-7.05(m, 10H), 7.23-7.31(m, 6H), 7.77(m, 2H), 8.18(m, 2H),| 1002.2 | 1004.5

8.46(m, 2H)
& = 6.46-6.52(m, 12H), 6.62(m, 4H), 6.79-6.88(m, 4H),

172 |7.01-7.05(m, 10H), 7.23(m, 4H), 7.31(m, 2H), 7.77(m, 2H),| 1002.2 | 1004.5

8.30-8.34(m, 4H)
178 |8 = 8.23 (d, 2H), 8.13(d, 2H), 7.55-7.20(m, 20H) 700.1 700.0

5 =1.34(s, 18H), 7.28-7.30(m., 4H), 7.35-7.40(m, 4H), 7.54(m.,
191 814.1 812.1
6H), 8.12(m, 2H), 8.23(m, 2H)

& =6.64(m, 2H), 6.96(m, 4H), 7.32-7.38(m, 4H), 7.55(m, 4H),
194 773.9 771.9
8.12(m, 2H), 8.23(m, 2H)

& =2.35(s, 12H), 6.82(d, 2H), 7.09(s, 4H), 7.28-7.30(m, 4H),
223 758.0 756.1
7.55(m, 6H), 8.15-8.24(m, 4H)

& =6.46-6.52(m, 12H), 6.62(m, 4H), 7.02(m, 8H), 7.24-7.30(m,
259 1035.1 | 1034.2
8H), 7.56(m, 6H), 8.13(t, 2H), 8.23(t, 2H)

& =7.30-7.36(m, 22H), 7.54-7.60(m, 26H), 8.12(m, 2H), 8.24(m,
283 oH) 1219.2 | 1216.3

& =2.34(s, 6H), 6.86(m, 2H), 7.12(d, 4H), 7.57(m, 4H),
287 577.9 575.9
8.13-8.25(m, 4H)

& =2.36(s, 12H), 6.70(s, 2H), 6.85(s, 2H), 7.55(m, 4H),
291 606.0 604.5
8.14-8.25(m, 4H)

8 =2.36(s, 6H), 7.08(s, 4H), 7.22(m, 2H), 7.32(m, 4H), 7.48(m,
311 730.0 728.4
8H), 8.20(m, 4H)

& =7.06-7.10(m, 4H), 7.24-7.32(m, 10H), 7.48(m, 4H), 7.77(m,
320 702.1 700.1
2H), 8.29-8.34(m, 4H)

8 =7.06-7.12(m, 4H), 7.22-7.34(m, 10H), 7.48(m, 4H), 8.00(s,
336 oH) 601.9 599.9

[Azd 21] 3= 3379 A=

337

3I3tE B (4.5 g, 14.8 mmol) ¥} &F v ojo]Ax R
7z

X R EAO ] (3.0 g, 14.8 mmol)S F2Z2XE(50 mL)/o}ol A
Z2ALFE(150 mL)ol &IMAIZFE 60TolA 3AHE

Qb nmksto] gHo] FHejA of7]o] 4-sdHE (3.0
B

g, 17.8 mmol)S FH7}8laL 80ColA 3A7FEer sF wwks] Ut 28 EW 3}3E B (4.5 g, 14.8 mmo
DS o A7bsta 1243Hs¢ 85 muts] FAg. w80 97 @ 3 Ao A3u PHE uAE Aol
A A3 o]E thA] ojolAxadeta L (500 mL), WEFS (300 mL) 2 Oﬂ%oﬂEﬂé (250 mL) 2 Z+zh A2 &l

ZA3EE 337 (3.8 g, 7.6 mmol, 51%)& F53H9T).

A7) Az 213 T3 WEow dlr] F 39 3E 337 WA IFEE 4262 AFsd e, sl7] ® 49 H
NMR 2 MS/FABE YERSATE. 8171 & 39 g5tE2 Mo| 37t 5412 3§Eolt).
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[0313] [% 3]
L'L*M(Q)y
R3
R, Re
R X

U= 12 = AN M Q y
No. Ry Ro Rs R4 @\j/ﬁi X
337 | H @\ H H 8’”‘ oAl Fo< )< ) |1
338 @\ H H H 8}“ oA o)< ) |1
339 | H H @\ H 8’3‘ oA FoL )< ) |1
340 | H H H @\ 8’3‘ O|Al| o )< ) |1
341 | H F\©\ H H 8’2“ oA +o )< |1
342 | H H F\©\ H 8}“ o|a| o)) |
343 | H H H F\©\ 8’3 oAl o )< ) |1
344 F\©\ H H H 83“ olA| Fo )< |1
35| H H H e oAl o)< ) |1

> O
346 H H H 8’3‘ oAl o)< ) |1
O SIN}‘A 5

347 | H H 0 H @ oAl o)< ) |1

[0314]
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[0315]

348 | H H H 8}‘“ oA ro{ )< )
349 | H H "BUQ H 8)" oA | o)<
35 | H t'8"©\ H H 8}’ ola| o))
31| H H "Bu\@ H 8’2 oA o)<
352 "Bu©\ H H H 8’1 ola| ro)<)
353 | H 7 H H 8/&& oA ro{ )< )
3
354 | H H ?\ H 8}“ o|Al| o )< )
3
355 H H H 8}“ oA o< )< )
CHs
356 | H H H 7 8’2 o|Al| o )< )
3
37| H L H H é’i“ o|Al| o )< )
358 | H H L H %’3 o|Al| o )< )
359 | H H H L é}’ o|Al| o )< )
360 L H H H At oA o)<
O
CH T
361 3 H oa o|Al| o )< )

HaC

T
T
L
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< < < < < < < < < < < < < <
(@) @) @) (@) (@) @) @) (@] @] @) @) @] (@] @)
-~ - ~ ~ - - ~ ~ < < ~ ~ < <
z z z z z z z z z z z z z z
Si¢ Vie Die Rie ie Nie S0 Sse S Bie Sie/Sie Sie Nie
w 172} [2) [2) o 172} [2) w o o w w w 172}
£ £
O (&}
T T Q T T T Q T T T Q T T T
O (6] O
T g ®
T T T T T T T T T £ T
3 ot 1 5
I I I
g g 5
T T T T T T T T I T T
(6] (6] (&) O
B 2 2
5 5
T T T T T T T T T T T £
ot ot 5
I I
[9V] [92] < Te) © N~ [ee] (e)] o — N m < o]
[(e] © © [<e] © © © © N N N~ N~ N N~
[a0] [e2] [e2] [a0] (42] [e2] [e2] (42) ™ [a2] [a5] (42) m [a2]

[0316]
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[0317]

CH T
376 H H H Cic”s 8’2 oA | o))
377| H H H 8}1 o|Al| o )< )
SiPh
378 | H H H 8}1 ofar| +o()—)
SiPhy
379 H H H 8:‘ o|Al| o )< )
SiPhy
380 | H H H 8/2 oAl o))
SiPh.
SiPhg : j: N
381 H H H id o|Al| o )< )
SiPhs j\w
32| H H H 8/2 oA o )< )
SiPhs j: 5
383 | H H H }j‘ o|Al| o )< )
SiPhg :"L\” "
384 H H H 8 oA ro{ )< )
ses || M H H 8’1 ola| o))
PhSi :L:V EY
386 | H | H H 8 oAl ()~
PhsSi Sj\:N:g
387 | H H | H @ o|Al| o )< )
PhsSi sj\:”N}l
388 | H H H L @ o|Al| o )< )
389 | H H H o o|Al| o )< )

NPh,

Cx
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[0318]

39 | H H H 8}2 o|Al| o )<)
NPh,
391 H H H 8}2 O]Al §‘°
NPh,
392 H H H 8% oAl o))
NPh
Nth NPh, SK\N%
393 H ! H @ oAl o))
NPh, SIN’E
394 H H H @ O Al §*°
NPh, I N
395 H H H 8 O Al %*0
NPh, j: N
396 H H H 8 oAl o))
397 | H Heo TG 8’5‘ ola| +o)<)
PhoN sj;N%
398 H T H H @ oAl o))
Ph,N Sj\\NNJzL
399 | H H H L @ o|a| o)<
PhyN SIN’SZL
400 | Y| H H H @ oAl o))
sj\\NN%
401 H H H H oA o))
)
Ay
402 H H H H ) O Al §*°
O
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SiPh,

403

404

405

406

407

408

409

410

[0319]
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[0320]

S*\N’z‘l
411 H & o|Al| o)< )
&
NPh,
S*\N}‘t
412 H ) lo|a o))
7
Ph,N
s*\w’a
413 H o|Al| o )<)
OCH,
SIN)’z
414 H O lola o))
{2
H,CO
si\NN:E
415 H Q oAl o< )<)
SiPhs
SIN”H
416 H @ o|Al| o )<)
PhsSi
SIN}‘K
417 H C;ﬁ oAl o< )< )
s T,
418 5 8 oA | o )< )
O CH, I
419 Ok oA A o))
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420

422

423

424

425

426

[0321]
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[0322]

[0323]

[0324]

[0325]

[0326]

[0327]

S=50dl 10-0970713

[ 4]
ses 'H NMR(CDCls, 200 MHz) MS/FAB
HS & ¢ found | calculated
& =6.79-6.85(m, 4H), 7.27-7.32(m, 18H), 7.48-7.56(m, 12H),
337 801.2 800.2

8.12-8.25(m, 4H)

& =6.79-6.85(m, 4H), 7.08(m, 4H), 7.22-7.32(m, 7H),
340 837.2 836.2
7.46-7.56(m, 12H), 8.14-8.25(m, 4H)

& =1.37(s, 18H), 6.79-6.90(m, 4H), 7.22-7.40(m, 15H),
350 913.3 912.3
7.48-7.55(m, 8H), 8.14-8.25(m, 4H)

& =2.37(s, 6H), 6.79(d, 2H), 6.94-7.02(m, 4H), 7.20-7.32(m,
359 829.2 828.2
15H), 7.48-7.55(m, 6H), 8.15-8.23(m, 4H)

§ =2.38(s, 12H), 6.79-6.84(m, 6H), 7.09(s, 4H), 7.19-7.34(m,
362 857.2 856.2
7H), 7.48-7.54(m, 8H), 8.13-8.26(m, 4H)

& =2.24(s, 6H), 6.85(m, 4H), 7.12(m, 4H), 7.28-7.32(m, 11H),
365 829.2 828.2
7.49-7.55(m, 8H), 8.21(m, 4H)

& =6.46-6.52(m, 12H), 6.62(m, 4H), 680(m 4H), 7.01(m, 8H),
7.20-7.33(m, 11H), 7.50-7.54(m, 8H), O 8.20(m, 4H)
(

& =6.79(m, 4H), 6.88(m, 2H), 7.05(m, 2H), 7.20-7.35(m, 13H),
401 800.9 800.1
7.48(m, 6H), 7.77(m, 2H), 8.29-8.34(m, 4H)

& =6.79(m, 4H), 6.88(m, 2H), 7.05(m, 2H), 7.22(m, 1H),
416 |7.31-7.36(m, 11H), 7.48-7.54(m, 14H), 7.83(m, 2H), 8.33(dd,| 1165.5 | 1164.2
2H), 8.46(m, 2H)

& =6.79(m, 4H), 6.88(m, 2H), 7.05(m, 2H), 7.22-7.32(m, 13H),
417 700.8 700.1
7.48(m, 6H), 8.01(s, 2H)

& =6.79-6.85(m, 4H), 7.21-7.33(m, 12H), 7.50-7.55(m, 11H),
422 851.1 850.1
7.67-7.73(m, 3H), 7.89(s, 1H), 8.12-8.23(m, 4H)

& =6.79-7.85(m, 4H), 7.25-7.38(m, 13H), 7.49-7.67(m, 14H),
423 851.1 850.1
8.13-8.21(m, 4H)

& =1.67(s, 6H), 6.79-6.85(m, 4H), 7.22-7.38(m, 12H),
424 |7.49-7.56(m, 12H), 7.77(d, 1H), 7.84-7.90(m, 2H), 8.12(m, 2H),| 917.0 916.2

8.23(m, 2H)

& =6.85(m, 2H), 6.97-6.98(m, 2H), 7.23-7.32(m, 11H),
425 850.9 850.1
7.48-7.62(m, 15H), 7.85(d, 1H), 8.13-8.25(m, 4H)

& =1.68(s, 6H), 6.85(t, 3H), 7.02(d, 1H), 7.22-7.32(m, 11H),
426 917.0 916.2
7.48-7.67(m, 14H), 7.77(d, 1H), 7.90(d, 1H), 8.13-8.26(m, 4H)

398 1135.3 | 1134.3

[Z Al 1] OLEDZAF2] A=

wowrgol W A4 ol BB AHSSte] OLED £ AlFsidlrh

WA OLEDS Zel2CH-2dAh AZ)(DEYE ozl FRAS 110 k15 o/, 2)&, Eelgzzdda,
MAE, NGE, FRFE EAYOR Aol 230 AHL NG F, o|AZEud Yol Bud F A

s,

gor, 77 22 guel %

Zojol 110 7188 ARAstn, g 2 4u] o] Aol 44" 4"-tris(N,N-
(2-naphthyl)-phenylamino)triphenylamine (2-TNATA)S ¥ar, AW o AT} 10° torrol] =& w7}x
7N F, Ao AFE 7bete] 2-TNATAS SRAIA 110 713 Al 60 mm 779 BEFAF(3)e T2
=
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[0328]

[0329]

[0330]

[0331]

[0332]

[0333]

[0334]

[0335]

[0336]

S=50d 10-0970713

Sewe

0, 0,0
o O

2-TNATA

ololAl, F ZFZ Au] o thE= Ao N N -bis( a-naphthyl)-N,N'-diphenyl-4,4'-diamine (NPB)S ¥ir, A
2 5

WAA AEFUS ol 20 m T BIALF(4) S ST

NPB

el

H-26 D4
oloj A HAHEF(6) S ZM tris(8-hydroxyquinoline)- aluminum(III) (Alq)S 20 nm FAZ ZZ3skc. o
So7 AAFAF(7)CE lithium quinolate (Liq)E 1 WA 2 nm FARZ F&A3 F g AF FF v =
o]-g3te] Al &=(8)% 150 nme] F7A= T3 ste] OLEDE Al 2taoltt.

L

z’

Alq Lig

oz AeFds, Aedess 4N 5, 2 Hdd ERSE e 2ol



[0337]

[0338]

[0339]

[0340]

[0341]

S=50dl 10-0970713

ZAFY. A7 A S AE] de] gE A W $2E AE<Q1 4,4'-N,N'-dicarbazole-biphenyl (CBP)<

= Sz
o o b s

Y, e At 2wl fe 44 AP 3FE0-HE Ye F, T 2AL UE SET 2UAA £
FomM A7) A% A9 9o 30 m TS WHF(6)S FHAAT. olue] £ BEi (B AFO 4 1

N

] 10 mol%”7} A ws}c).

Bis(2-methyl-8-quinolinato)(p-

ol
do
S
ol

£
2
e
ol
o
fru

olo]A NPB®} T HWRoE, AV
phenylphenolato)aluminum(III) (BAlq)S 10 nme a1, olojA AAHLEZT(6) 2 tris(8-
hydroxyquinoline)- aluminum(III) (Alq)<S 20 nm sttt theor AAFIZ(7)C R lithium
quinolate (LiQ)E 1 WA 2 mm 5% 23 5, v& g T2 ujE ol &ste] Al 55(8)& 150 nme] +

AR FHste] 0LIDE A5

[28d 1] A|ZE OLED &%t EA &l

o] wE A7) 9 S§ES ek 2l 19 OLED ks vlue] 14 Az® 2 @y fE &
Bo] wg FRES s OLED 240 A% Fsky] 915k 10 mA/cn ol OLEDS] #3E &< =43t

o, 7] % 50 v EAS Je).
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[0342]

[0343]

[0344]

[0345]
[0346]
[0347]
[0348]
[0349]

[0350]

S=50dl 10-0970713

[ 5]
W= sAE g= EE gL TSEY s
= & 8(cd/A)
D-4 H-26 - HHa 7.5 7.8
D-6 H-25 - A 7.3 12.6
D-10 H-28 - ESE 7.5 8.4
D-112 H-30 - =AY 7.3 9.0
D-113 H-36 - XA 7.1 11.4
D-114 H-57 - EHa 7.2 7.2
D-115 H-58 - A 7.0 11.6
D-116 H-59 - HM 7.1 10.5
D-117 H-78 - =4y 7.4 13.6
D-118 19 - = 7.1 11.1
D-119 128 - Ay 7.4 12.3
D-120 133 - A 7.3 11.3
D-121 286 - =M 7.1 11.7
woil(o-4) | cBP BAlg A 8.3 6.5
B ool o3 s2ES mRES AMEst] &AxE AFSSS W HI 12.6cd/AS] LEES THAE A A%
wFaAE AR Ao, TS 24 dar, 3l TRES AE A VIS 9 Y
B Z2~EQ (BPe 3 a & o% M}fﬂ 28E YEH, 0.9-1.7Ve] F5 9k Ast=A OLED 2Ake] v
Aes dA8 #E 5 e a3 don, OLED &2ake] Fatel 48wl bzt 3 7)o m 24
T glojA] Astel] & =go] = Alolgt vlvErt
=W Zrge dY
% 1 -OLED %:7ke] ©¥ %=
<kewl FEel o FEe] dw>
1- 29 2 - FBA=
3-ATFUT 4 - AFALT
5 - wdT 6 - AAAES
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