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gk 5 gkgo]l FAHY SRR HolFa FAR FEF F #7715 NgSoE A=A 3 Sdve

al
SE AAS F MCO MeOHZ A AA St 313HE A4 62g(630) 5 LUTt.

d

S A4 22.5g(0.10mol) & WHS-&7]e] Y HF AeelA] Ha BHVI= J":IL, THF 1.3L2 Y3 -78Cel
A 1087 wdkakith, N-Buli(2.5M) 48.6mL(0. 12mol)e A3 Hrrs &
Egogd g olE 18nL(0.16mmol) S HH3] HArlslelt;. AoA 124)7F 1
AoFa AR FE3 F F§715S NgS0,E A=A AT §]Xj Zuy|2 g

FE A5 10g(45%)E AUt

=

o
i
=

(e
Y

3}gE A-3  2.5g(6.31mmol), 3}= A-5 3.6g(9.47mmol), Pd(PPhs), 730mg(0.63mmol), K.CO4(2M) 19mL, EtOH

ol 2 B 400LE EFF F 120CE AN F 347 wukegith, whgo] Buw ZR52 MolFal FA
2 F=3 51 F5E Mg804i AZXAZ 5 A V|2 BvE AAT § Aoz AHAS Y 3FE A
3.8g(88%) 5 At}.

[Alze] 2] 33HE BY A

NH, I

Br
O O _Sn,HCI O O 8 NaNo2 Hel B O B
DMF TEOH r r r
HZN |
B-1 B-2 (45/o B-4
&~
Br \SI Sl \
n Buli, THF __n-Buli, THF BuLi, THF _ n-Buli, THF -BuLi, THF O 0
B
T Mesic, Br Br >, 0
B-0 B8
Z/I< a
-
Br B-7 O Si
Cl o s
N02 tnehtylphosphate O X O
Pd(0 1,2-dichlorobenzene * N‘ N N
BT ) Y N=

Cl
BOH: Y N Q\K\
©/ + NN — |
\(

B-11 B-12 B-13

[t
pot
il

B-29] Ax

£ B-1 50.0g(179 mmol)<S DMF 200mLol| =ojx a8 27.0g(424mm01 VS 71Eked 125°Ceol A 3A17F SoF
ek, W EEES Ao YZ4sly HAES AFste] AAS & AR T. MeOH 500mLE Al 38h
5135 B-2 27.1g(88%) = AUr}.

2 R
, = 2
ol

313 & B-39 AX

832 B2 15g(37.3mol)E ol E-S 200mLoll o)1 32%(w/w) HCl 4890 1200LS 713HQiT, ALo]A] F4 3
= 17.6g(147mmol ) S 10%%<¢F portion-wisedtil 100ToA] 241 7FH5¢t wwkalict. Ao g Wzhala 1 ¥k
EIES S E BTt 20%(w/w) NaOH F=&9 150nLE AMg3sle] A7) EE wEnt. todog =2 2%
stal BHo g MAHT & Axd & deaE&2 AZAgste] sgtE B3 9.2g(72%)S ¥AT).

335 B-49 A%

0ClA 3}8HE B-3 8.5g(25mmol)o] S0l 2 utek Zagba=) 17%(w/w) HCl 89 85mLE 7}8Far NaNo,

TR N[NaNO, 4.3g(62mmol)+ = 15mL]S H7}skgth. 308 E< wwrslal KI S8 N[KI 41.5g(250_mmol)+ =
2 6

0CollA 3A1%F B¢t watalgich, E3bd Ko Svil2 F344)7]

150112 7haheieh. LAIZHEQE o)A kst



[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

ZIHSd 10-2011-0009920

[0

Aol H O ER F&

t}.

33E B-59 AZ

3}FHE B-4  4g(7.1mmol)7} SoidE S viet ZgaFo o2 JtAE A9 THF 30mLE 7}etn -78C =

W7be 9T, n-BuLi(2.5M in hexane) 6.2mL(15.6mmol)& AH3d] 7}stm 1A 7HE<F wwtslgith, tE2=2ouE

A 2.0g(15.6mmol)S 7F8laL 12A]17H59 wRkstHA HAd3] A2ow REE &9 ¢ FAR FE33 B2 A

2359, AR F715S Axstn Augt dHes AAlste 3FE B-5 2g(76%) S AUTt.

3I3tE B-69 A=

SFHE B-5 2g(5.43mmol) 7} Eo]YE S ulet Zkago) o2& JhAE AL 3 THF 26mLE 7bela -78C =
WZFsF T, n-BuLi(2.5M in hexane) 2.2mL(5.43mmol)S 3] 7}star 1A 7HEer wwkstdcy.  IM HCl 20mLS-

7beta 2A17HEQE WRESFAATE, ko] $ku W § FAR FE3IL ERE AFHIY. Ao fU15S Axsta A

27t Aoz AHAS ] 33E B-6 1.5g(96%) S

3}3tE B-89 A=

3132 B-6 15g(51.9mmol)o] S0 T ulg ZElaFol o2 7}AS AS-3L THF 300mLE 7}5ta -78C

2 Yzbetth. n-Buli(2.5M in hexane) 20.8mL(51.9mmol)S 3| 7}sla 1X) 35t wulkstict, 3hgtE B-7

335mg(62.3mmol) S 7}3FaL 12A17FEet ksl S Aeo® 252 255 29 & AR FE31 B2

AAsEAt. Aoz F7158 Azt Ayt Aoz AA st s3HE B8 12g(69%)S AUTt.

3}3E B-99] A%

B3-S B-8 12g(35.7mmol)o] EoUE T vlg ZEkxdd 2-BERuolEzdlAl 8.65g(42.8mmol) 3}

Pd(PPhy)y 1.24g(1.07mmol)& Y3l o2 7}AE Yo, EF4 120mL3} o€k 60mL, 2M K.CO; 60mLE €3I 4

A ZHEel FFadtelnl. Ao WSty FAR FES . B2 ARG, doid 5SS dxsa Ay

g} Ao n AAste] 3ITE B-9 9.5g(80%)E ATt

Fal 323} NapSO; = Hlole tha, Ae7t 2dez AAlsto] shehs B4 4g(29%) =

2 K

%
+

mrL

& B-109] A=

[t

i?L

3}gtE B-9  9.5g(28.7mmol) o] EoE S vig
9} 1,2-t)ZF =22 WAl 500nLS 7teta 1241359 3
=

Zetsnsel of2 7kAs Ao EfeldaEsvke]E 100mL
il SIS
shaltt. 2o frlsS Axsta At ddow

abalgitl, AL o Wzbely FAR &3 22 A
Aste] 3HeHE B-10 7.2g(84%)E A},

oZi :\ﬂl ml”

[t

HE B-139] Alx

3etE B-12 10g(67.1mmol)o] &9+ T wvle ZEx3d & B-11 9.8g(80.5mmol) 3} Pd(PPhs),
2.33g(2.01mmol )& Eal o2 725 LYY, EF 240mLd} ol gF2 120mL, 2M K,C05 120 mLE Yl 4A3H5

ol Fuukslth, A2o® WZbsla FAR FE5A B2 AT, dojd F715S Axsta Ay A9
o2 AAsle] FgE B-13 11g(86%)S LAUTH.
3l3l & Bo] AF

jur}

NaH 288mg(12mmol)¥} DMF 100mL7} Eo]gl+=
=l EFES HAS kst 1A3FE<t

S et Zepage) 33HE B-10 3.0g(10.0mmol )< DMF 200mLell
wuksklth, 88E B-13  1.5g(10mmol)< DMF 200mLel oAl HA
3 7heta 12A13HEe Aol ksl WS EFES osta B3 MeOHE A {Fste 3gE B
2.1g(46%) 5 AU},
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(A= 3] 83HE Co] A=

Ph

Ph
oAl siP s.
O O Br _MBULi, THF _ O n-BuLi, THF _n-Buli, THF _ o
Ph,SICl Q Br Br g
o
c-1

B-7
Sl
Br Ph
@ Cr ¢ P
NOz Q O __triehtylphosphate N NaH
1,2-dichlorobenzene YN DMF N’<
CI \ /
C
s3hE =19 A=
sHetE B-45 FU=4E oo "HERaguddd dildd daRayiddds ARgshe AS Al9lstas Al
zd 29] 33T B-55 Axshs YHY LT PR FFE -1 1.7g(500)F DA}

e 18 FREZE 3o Axd 29 3}§E B-6, B-8, B-9, B-10 ¥ BE Axdt= Wiy 5U3 o
2 33HE ¢ 347mg(55%) S ATt

A7) Azd 1 WA 39 WS olgste] f7] W FFE(TA, B 2L T0& Axsger, T 1 WA & 49
Azd 47 W FaEso x37], H MR 2 MS/FABS eyt
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[0087] [ 1]

MS/FAB

o !
38 | R | R | Rs | Re H NMR(CDC;, 200 MHz) found | calculated

& = 17206H, s) 7.052H, m), 7.24(1H, m),
oy | oye | gy [241~7.53@H, m) 7.540H,"s), " 761(H, m)
2 |777(1H, m), 8(LH, m), 809(1H m), 8.12(1H, ),
818(1H. m). 8.3(4H, m)
1.7206H, s), 7.24(1H, m), 741~744(@H,
7.51~7.5208H, m), 7.54(H. ), 7.61(1H,
7.77~779(5H. m), 8(1H, m), 8.09(1H, my,|°8973| 589.25
12(1H, s), 818(TH, m), 8.63(1H, s)
172(6H, s), 724(1H, m), 7.41~744(4H,
. 751~752(8H, m), 7.54(1H, s),  7.61(1H.
777(1H, m), 8(1H, m), 809(H, m),
12(1H, s), 818(1H, m), 8.28(4H, m)
711(aH, m), 7.24~7.26(4H, m), 7.33(5H,
44(H, ‘m), 7.5(1H, s) 7.61(1H,  m),
m),  794(1H, m), 805(Q2H, s)|53564| 53520
8.09 QH, ) 816(1H, ™), 855K, m)

TC4-1 | H1 588.74| 588.26

=

TC4-4 | H4 HIE OE HE

ne=

TC4-12 |H12 OfE O | Hd 590.71| 590.25

R

=

=

TC4-19 |H19 |HY |m|Y | H

\IOQ
i:“f;

\l
I

22(1H m), 601(1H, s), 643(1H, 9),
TAT@H, ) 7247 2600H, m), 1330
~744(5H, m), 75(1H. ), 7.61(1H, m),
s, 8.00~811(2H, m), 8.55(1H, m)
711@H, m), 7.24~726(H, m), 7.330H,
AA(TH, ‘m), 75(1H, s), 7.53(H, m
H. m), 7.94(1H, m), 8.01(1H. m), 8.05(1H
09(1H, 'm), 8.18(1H, m), 8.55(1H, m)
711(4H, m), 7.24~7.26(3H, m), 7.33@H,
o 741~7443H, " m),  750H, " s)
TC4-36 | H36 | H|Y | B2 | L [7.51~7.50(6H, m), 7.61(1H, m), 7.77(1H, m)| 627.73| 627.23
8(1H, m), 805(3H, s),  8.05~809(1H, m),
8.18(1H, m)
5 = 1720H, 5), 724(1H, m), 741~752(12H,
o o gy 1) 7540H 9, 758~761GH, m), 77i(1H,
m), 8(1H, mj), 8.09(IH, m) 8.13(1H, s), 8.18(1H.
m), 8.28(2H, m)
= L7209 724733k,
) s [741~752070 ' m), 7.54(1H, s), 7.61~7.63(6H.
TC4-42 | HAZ |HI” OIE I |05 5700H, m), 7.94~8(H, m), 8.09(1H, my|60075| 600.26
8.12(2H, 5), 8.18(1H, m), 8.55(1H, m)
= 172QH, s), 7.24~7.25QH, m), 733(1H,
) 7A1~T440H. m), 751~752GH,  m)
SALH, 5) 761-7.6206H, m), 777(H, m)| co1 7
94-8(2H, m) 809(1H, m),  812(1H, s)|60L
18(1H, m), 843(1H, m), 8.55(1H, m). 9.34(1H.

[
R
~

TC4-26 | H26 | T |m|Y | H 675.82| 675.27

o= in
Ul

o
[
IJ>

1l

b
~

e o
1] ool—'

TC4-32 |H32 |md |Hd| H 540.68 | 540.17

—~
o

3L

TC4-41 | H41 578.70| 578.25

TC4-44 | H44 H|E OIE HY 601.25

= 1.72(6H, s), 7.24(1H, m), 7.41~7.44(2H,
) 7.51~7.52(6H, m), 7.54(1H, s),
.61~7.62(5H, m), 7.77(1H, m), 8(1H, m)|602.73| 602.25
.09 (1H m), 8.12(1H, s), 8.18(1H, m), 8.43(2H,

34(2H, m)

TC4-48 | H48 |O|E! |HIE HY

5,
kO
UJ

[0088]
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1.72(6H, s), 6.55(2H, m), 6.63(2H, m),
(2H, m), 7.02~7.05(4H, m), 7.11(4H, m),
~7.26(4H, m), 7.33~7.37(7H, m), 7.44(1H,/690.87 | 690.30
75(1H, s),  7.61(1H, m), 7.94(1H, m),
(lH s), 8.09(1H, m), 8.55(1H, m)

288(4H, m), 6.58~6.63(4H, m), 6.76(2H,
7.02~7.044H,  m),  711@H, m),
4~726(4H, m), 7.33~7.37(7H, m), 7.44(1H|676.84| 676.29
75(H, 's) 7.61(1H, m),  7.941H, m)
05(1H, s), 8.09(LH, m), 8.55(1H, m)
1726H, s), 652(1H, m), 687(1H, m),
(IH, m), 7.33(1H, m),  7.41~7.44(H m)
~7.52(41, 'm), 7.54(LH, s), 7.6~7.62(6H, m),| 550.69 | 550.24
1H  m), 7.93~83H, m), 8.09(H, m),
(IH. s), 8.18(H, m)
1726H,_s), 6630K, m), 6810H, m)
~7(2H, m), 7.07(H, m), 7.16~7.24(7H,
7800 My, 7.51~7 52040, My 7.54(1H, 63281 | 63223
761(1H,  m), 777(H, m), 81H, m)
09(1H, m), 8.12(1H, s), 8.18(1H, m)
= 711@4H, m), 7.24~726@H, m),
32~7336H, m), 7.44@H, m), 750H, s),
TC4-70 | H70 |BQ |HY | H (7.61(1H, m), 7.72(1H, m), 7.86(1H, m), 7.94(1H, 561.67| 561.22
m), 805(H, s), 8.09(1H, m), 8.5~8.55(3H, m),
8.78(2H, m)
& = 172(6H, ), 7.24(1H, m), 741~744(H,
v M), 7.51~7.52(aH, m), 754(1H, s}, 7.61(H,
TC4-79 | H79 | M= | MI” | BI'E |\ 777(1H, m), 7.99~8(H, m), 8.09(1H, m), >9170| 59124
8.12(1H, s), 8.18(1H, m), 8.75(5H, m)
§ = L726H, 9 7247 250K, m), 73314
m), 741~751(10H, m), 7.54(H, s), 7.61(LH
m), 7.77~7.83(10H, m) 7.94(1H, m), 809(1H, /13-80| 71326
m), 8.12(1H, s), 8.55(1H, m), 8.63(LH, s)
§ = 172(6H, ) 2.59(6H, s), 7.24~7.33(6H,
m),  744~7.5@H,  m)  754(1H,  s)
m) 628.80| 62829
8.1

-bw”

TC4-49 |H49 HY HY| H

OVN\I

=

TC4-54 |H54 HY |HY| H

Ovl\)

TC4-58 | H58 MR |HIE Hd

(SN
\H—\-J>||
—~

N

» O
I—‘\1||

TC4-64 | H64 | O|E | HIE HH

o

~NOh|[ 00 OO0 |00 I~ I On| 00

TC4-83 | H83 | | | H

TC4-86 | H86 H|E E | H ~7.67(6H, ™), 7.942H m), 8.09(1H, m).

1~
2(2H, s), 8.55(2H, m)

&5 = 17206H, s), 188~191@H, m)
23~233(QH, m), 322(1H, m), 37(1H, m),
TC4-89 | H89 | M| | M= |E| [724(TH, m), 7.39~7.44(H, m), 7.51~7.52(8H.|670.84| 67031
m), 7.54(1H. s). 7.61(1H, m),  7.77(A, m).
8.09(1H, m), 8.12(1H, s), 8.27~8.28(5H, m)
1726H, s), 56(1H, m), 69(1H, m),
1H, ‘m), 7.41~7444H, m), 7.51~7.52(8H.
SA(1H, ), 7.61(1H, m), 8(1H, m), 8.09(1H,| 01675 616.26
12(1H. ), 8.18~82(2H, m), 8.28(4H, m)
1726H, s), 511Q2H, s), 7.24(1H, m),
~744(5H, ™), 7.51~7.52(8H, m), 7.54(1H.
61(1H, m), 7.77H m) 809(1H, m)|60474] 604.26
12(1H, s), 8.27~8.28(5H, m)
1.7206H, s), 7.24~7.25Q2H, m), 733(1H,
) 741~744(3H, m), 751@H, m),  7.54(1H,
' 761(1H, m), 7.68Q2H, m) 7.79(H, m)|59071| 590.25
94(1H, m) 8.09(1H. m), 8.12(1H, s), 8.28(4H.
m), 8.55(1H. m)
= 172(6H, s), 7.24(1H, m), 7.41~744(H,
), 7.51~7.52(8H, m), 7.54(H, s), 7.61(1H,
) 7.68(2H. m), 7.77~7.79(7H, m), 8(1H, m).|665.82| 66528
8.09(1H, m), 8.12(1H,  s), 8.18(1H, m), 8.23(1H,

[0089] s)

=1

TC4-91 |HO1 ofE! | OiIE WY | -

33\101

== N

1 oo~

TC4-93 | H93 |H|E |HIE |HY

\V;\lon
T W
N

3 O
1}

TC4-96 | H96 M|E HIE | H

NG

5
m
TC4-97 | HO7 |HIE | HIE | EY |m
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TC4-98

H98

= 172(6H, s), 7.24~7.25(4H, m), 7.33(1H,
) 7.41~7444(3H, m), 7.51(4H, m), 7.54(1H,
7.61(1H, m), 7.68(2H, m), 7.79~7.85(4H, m),
94 (1H m), 8.09(1H, m), 8.12(1H, s), 8.28(4H,
), 8.55(1H, m)

3*$3m

666.81 | 666.28

TC4-99

H99

[e7]

= 172(6H, s), 7.24~7.29(2H, m), 7.37(6H,
m), 7.44~7.52(10H, m), 7.54(1H, s), 7.55
m), 7.61~7.63(2H, m), 7.89(2H, m),
8.09~8.12(2H, m), 8.59(1H, s), 8.85(1H, s)

'1696.91

696.27

TC4-100

H100

& = L172(6H, s), 7.24~7.29(2H, m), 7.37(6H,
m), 7.44~7.52(10H, m), 7.54(1H, s), 7.55(3H,
m), 7.61~7.63(2H, m), 7.89(2H, m), 7.96(1H,
m), 8.09~8.12(2H, m), 8.57(1H, m), 8.85(1H, s)

69592 | 695.28

TC4-101

H101

6 = 1.72(6H, ), 7.24~7.31(3H, m), 7.37(6H,
7.44~7.509H, m), 7.54(1H, s), 7.55(5H, m),
~7.63(2H, m), 8.09~8.12(2H, m),
~8.4(3H, m), 8.85(1H, s)

wos
o0 =

694.94 | 694.28

TC4-102

H102

1.72(6H, ), 7.24~7.292H, m),
S5(15H, m), 7.54(1H, s), 7.55(3H, m),
63(3H, m), 7.76(1H, m), 8.09~8.12(2H,
.38(1H, m), 8.59(1H, s), 8.85(1H, s)

= oo w

I—'\l
OOZ |
UJ\I\I

696.91| 696.27

TC4-103

H103

172(6H, s), 7.24~7.29(2H, m)
~7.5(15H, m), 7.54(1H, s), 7.55G3H, m),
~7.63(3H, m), 7.76(1H, m), 7.89(1H, m)
(IH, m), 8.09~8.12(2H, m), 8.57(1H, m)
(1H, s)

00w oW

69592 | 695.28

TC4-104

H104

1} U"Oﬁl—‘\l

1.72(6H, s), 7.24~7.31(3H, m), 7.37(6H,
, 7.44~7.5(10H, m), 7.54(1H, s), 7.55(3H
7.61~7.64(3H, m), 8.09~8.12(2H, m),
.27(1H, m), 8.38~8.4(2H, m), 8.85(1H, s)

Rt

PR RN R ER R ERNE]

N

694.94 | 694.28

TC4-105

H105

1.72(6H, ), 7.24~7.292H, m),
S51(5H, m), 7.54(1H, s), 7.61~7.68(4H,
79(2H, m), 8.09~8.12(2H, m), 8.28(2H,
31(1H, s), 8.85(1H, s)

~NOn
N
s
~N

==
ey

514.62| 51422

TC4-106

H106

1.72(6H, ), 7.24~7.292H, m),
51(5H, m), 7.54(1H, s), 7.56~7.68(5H,
(4H, m), 8.09~8.12(2H, m), 8.54(1H,
1H, s)

}’E"-b
=
2
'oo:“\l
}i‘w‘”

513.63| 513.22

TC4-107

H107

= 1.72(6H, s), 7.24~7.29(2H, m),
44~ 75(3H m), 7.54(3H, s), 7.61~7.68(4H, m),
J9(2H, m), 8(1H, m), 8.09~8.12(2H, m),
3(2H, m), 8.44(1H, m), 8.6(1H, m), 8.85(1H,

wND

512.64| 512.23

TC4-108

H108

1.72(6H, ), 7.24~7.29(6H, m),
52(12H m), 7.54(1H, s), 7.61~7.63(2H,
5(4H, m), 8.09~8.12(2H, m), 8.85(1H, s)

SN
N2

41

oo\l

666.81 | 666.28

TC4-109

H109

1.72(6H, ), 7.24~7.292H, m),
A1~7.52(14H, m), 7.54(1H, s), 7.57~7.63(4H,

7.7~7754H, m), 8.09~812(2H, m),
.63(1H, s), 8.85(1H, s)

N

o=

665.82 | 665.28

TC4-110

H110

1.72(6H, s), 7.05(2H, m), 7.24~7.29(2H,
7.44~7.5(2H, m), 7.54(1H, s),
~7.63(6H, m), 7.95~8(6H, m),
~8.12(2H, m), 8.38(2H, m), 8.85(3H, s)

oun=
k.OkO 1

612.76 | 612.26
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[0091] [ 2]

MS/FAB
k= 1,
sers Ra Ri | Rs H NMR(CDCls;, 200 MHz) found | calculated
= 711(1H, m), 7.25H, m), 7.33@2H, m),
37~747(19H, m), 7.61(AH, m), 7.72(H, s),
BIQ2H, 's), 7.89~7.94(1H, m), 83CH, m),
55~8.6(2H, m)
& = 7.14(QH, m), 725(1H, m), 733~737(6H,
s | ony IM), 7.46~755(7H, ), 7.61(1H, m), 7.7(2H, m),
TC10-5 | H5 |H'E HE 7700 ) 789QH, s), 7.89~7.94(1H, m)|65483| 654.22
15(2H. m), 8.53~8.55(3H, m), 9.3(2H, m)
& = 725(H, m) 7.32(1H, s) 7.33~7.55(19H,
TC10-6 | He |mg w0 S 01N ), 72008, ) JIOEH M 65384 | 653.23
8.

TC10-3 | H3 |HY|my 652.86| 65223

100w

(2H,'s), 7.89~794(1H, m), 828(2H, m),
(IH, m)

7.25(1H, m), 7.33~7.55(16H, m), 7.61(1H,
m), 7.72(1H, 's), 784(1H, m),  7.89(H, s),

~794(1H, m), BOSQH, m), 8551H, my|>/7/>| 57720

TC10-11 | H11 |HY @y

é

7.25(1H, m), 7.33(2H, m), 7.37~7.46(18H,

i o o m), 7.61(1H, m), 7.72(1H, s), 7.76(1H, m),
TC10-14 | H14 |od mY H s) 7.89~7942H, m), 843(1H, s) 626.82| 626.22
H, m)

6.47(1H, m), 6.58(1H, m), 7.25(1H, m),

2H, m), 7.37(4H, m), 741(1H, m),
751(15H m), 7.72(1H, s), 7.79Q2H, m),
(2H, s), 7.89~7.94(1H, m), 8.55(1H, m)

725(1H, m), 7.33~7.55(16H, m), 7.61(1H,
m), 772(1H, s) 7.890H, ). 7.89~7.94(TH, m),|58378 | 58315
03(2H, m) 855(1H, m)

7.25(1H, m), 7.33~7.37(6H, m), 74(1H, s),
(IH, ), 745~751(15H, my, 7.72(1H, s)
QH. 's), 7.89~794(1H, m) 828(2H, m)| 64183 | 641.23
(1H. m)

6.632H, m), 697(2H, m), 7.16~7.25(7H,
m), 733~737@8H. m), 7.46~755(7H,  m)
61H,  m),  772(H, s), 7.89GH, )
'89~7.94(1H, m), 8.55(1H, m)

= 33(1H, m), 39(1H, ), 578(H, m),
07(1H, m), 641(1H, m), 6.79(1H, m), 6.94(2H.
m),  7.23~727(H,  m), 7.33~7.37(6H. m),

46~755(7H, m), 7.61(1H, ~m) 7.72(1H, sy 69391| 693.26
86(1H. ), 7.89(2H, s), 7.89~7.94(1H, m,
55(1H. m)

—~

TC10-28 | H28 |Hd |H 640.85 | 64023

00w
I LOU'lw

TC10-33 | H33 |HY | HH

TC10-40 | H40 |HY (HY

TC10-52 | H52 |Hd | HH 696.93 | 696.21

TC10-60 | H60 |Hd | Hd

AN AR Al s L 1

- - m), m , M), L~ '

TC10-63 | H63 'Y HE | 746-7557H, m) 7.61(1H m), 7.72(1H, s).
7.892H, s), 7.89~7.94(1H, m), 8.55(1H, m)

723.02| 72226

[0092]

_26_



[0093]

[0094]

ZIHSd 10-2011-0009920

TC10-72

H72

o

o

s = 7.25(1H, m), 7.33~737(6H, m),
746~7.61(10H, m), 7.72(1H, s), 7.89(2H, ),
7.89~7.94(1H, m), 8.4~8.47(3H, m), 8.55(1H, m),
8.7(1H, m), 9.24(1H, m)

577.75| 577.20

TC10-77

H77

o

o

|«

= 7.25(1H, m), 7.33~737(6H, m),
746~ 761(9H m), 7.68(2H, m), 7.72(1H, s),
779(2H, m), 7.89(2H, s), 7.89~7.94(1H, m),
842(1H, m), 855(1H, m), 8.7(1H, m), 9.24(1H,

576.76 | 576.20

TC10-80

H80

H'd

H'd

)

= 6.95~7.013H, m), 7.25(1H, m),
7.28~741(18H, m), 7.56(1H, s), 7.61(1H, m),
772(1H, s),  7.792H, m), 7.89(2H, 9),
7.89~7.94(1H, m), 8.55(1H, m)

SUER:

669.84 | 669.22

TC10-82

H82

H'd

H'd

& = 173(@4H, m), 1.88(4H, m), 2.72(LH, m),
364(1H, m), 7.33AH, m), 737@H, m),
741~75117H, m), 7.72(IH, s), 7.89(2H, s),
8.17(1H, m), 8.28(4H, m)

736.98 | 736.30

TC10-88

H88

o

e

= 1.94QH, m), 2.96(2H, m), 3. ( m),
(1H m), 7.33~746(18H, m), 7.72(IH, s
1H, m), 7.89(2H, s), 7.89~7.9(1H, m),
(IH, m), 8.48(1H, m)

oo

633.85| 633.26

TC10-92

H92

o

E.“ Ll

1 \IE

7.25(1H, m), 7.33~7.55(19H, m), 7.61(1H,
, 7.72(1H, s), 7.89(2H, s), 7.89~7.94(1H, m),
.28(4H, m), 8.55(1H, m)

003 NN

N

678.85| 67822

TC10-94

H94

o

o

= 7.25(1H, m), 7.33(2H, m), 7.37(4H, m),
AL1(2H, m), 745(1H, m), 7.46~7.51(18H, m),
J2(1H, s),  7.79(2H, m),  7.89(2H, s),
.89~7.94(1H, m), 8.55(1H, m)

71793 | 717.26

TC10-99

H99

o

o

7.29~7.37(12H, m), 7.46~7.55(19H, m),
~7.63(2H, m), 7.72(1H, s), 7.89(4H, s),

837.13| 836.28

TC10-100

H100

H'd

H'd

(IH, m), 8.59(1H, s)
= 7.29~737(12H, m), 7.46~7.55(19H, m),
61~ 63(2H m), 7.72(1H, s), 7.89(4H, S),
96(1H, m), 8.12(1H, m), 8.57(1H, m)

836.14 | 835.28

TC10-101

H101

o'

o

= 729 ~7.37(13H, m), 745~7.55(20H, m),
~7.63(2H, m), 7.72(1H, s), 7.89(2H, s),
1H, m), 8.38~8.4(3H, m)

OO NN O[NNI~ O

= o
I\H—‘
—~

835.15| 834.29

TC10-102

H102

H'd

H'd

7.29~742(30H, m), 7.61~7.63(3H, m),
1H, s), 7.76(1H, m), 7.89(2H, s), 8.12(1H,
38(1H m), 8.59(1H, s)

<o
5\4
Ny

837.13| 836.28

TC10-103

H103

H'd

l_.l.‘“ Ll

IIoo

7.29~742(30H, m), 7.61~7.63(3H, m),
1H, s), 7.76(1H, m), 7.89(3H, s), 7.96(1H,
12(1H m), 8.57(1H, m)

-
N
o=

836.14 | 835.28

TC10-104

H104

H'd

1-1‘“ Ll

7.29~7.37(13H, m), 7.45~7.55(19H, m),
64GH, m), 7.72(1H, s), 7.89(2H, s),
m), 8.27(1H, m), 8.38~8.4(2H, m)

= o)
r\n—l
I\l

(l

83515 | 834.29

TC10-105

H105

H'd

H'd

7.29(1H, m), 7.33~7.46(16H, m),
68(4H, m), 7.72(1H, ), 7.79(2H, m),
,s), 812(1H, m), 8.28(2H, m), 8.31(1H,

3NNmmNm3wm
[oeoXe))
~0
~ 1
E\l

654.83 | 654.22

TC10-106

H106

o

e

7.29(1H, m), 7.33(1H, m), 7.37(4H, m),
H, m), 7.46(4H, m),  7.5~7.55(11H, m),
H, s), 7.79(4H, m), 7.89(2H, s), 8.12(1H,
1H, m)

NNm
~N D
,_’\\’,':'II

=

Us s

.b

3

'

653.84| 653.23

TC10-107

H107

H'd

H'd

Il oo

729 ~7.37(6H, m), 7.46~755(11H, m),
68(4H, m), 7.72(1H, s), 7.79(2H, m)
,s), 8(1H, m), 8.12(1H, m), 8.3(2H, m),
m), 8.6(1H, m)

O~
Hooo
[EYSR
II\‘

—~=

652.86| 652.23

TC10-108

H108

o'

l_.l.‘“ Ll

nmipoOoO—

.25(4H, m), 7.29(1H, m), 7.33~7.46(23H,
61~7.63(2H, m), 7.72(1H, s), 7.85(4H, m),
s), 8.12(1H, m)

N3 O

mé-

N\l
}_l\l

9(H

807.02 | 806.29

TC10-109

H109

H'd

H'd

= 7.29(1H, m), 7.33(1H, m), 7.37(4H, m),
41(2H, m), 7.46(4H, m), 7.48~7.52(18H, m),
7(2H, m), 7.72(1H, s), 7.75(2H, m), 7.89(2H, s),
12(1H, m), 8.63(1H, s)

806.04 | 805.29

TC10-110

H110

e

g

= 7.05(2H, m), 7.29~7.37(6H, m),
46~7.63(14H, m) 772(1H, s), 7.89(2H, ),

S
7.
7.
8.
)
7.
7.95~8(6H, m), 8.12(1H, m), 8.38(2H, m),

8.85(2H, m)

75297 | 752.26
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[0095] [¥ 3]
S
Y
O TA49
e MS/FAB
o =] 1,
32 | R, | Y | R | Rs H NMR(CDCl;, 200 MHz) foo T eeleuiated
s = 705Q2H, m), 7.251H, m),
733~737(H,  m).  7.46~747(6H, m)
TC49-1 | H1 |SiRuRs|HY |E|Y [754~755@8H, m) 7.66(1H, m), 7.72(1H.|70291| 702.25
s), 789(1H s), 7.94(1H, m), 8.08(1H, m),
8.14(1H, m), 8.3(4H, m), 8.55(2H, m)
© gy T TS
. -, - m), . , S), . , M),
TC49-4 | H4 |SiRRs HE M 7RG T il S glain my 70390 | 703.24
8.14(1H, m), 8.55(2H, m), 8.63(1H, s)
s = 714Q2H, m), 7.251H, m),
7.33~7.37(5H, m), 7.46(4H, m), 7.55@H, m),
TC49-5 | H5 |SiRuRs| T |E|Y [7.66~77(3H, m), 7.72(1H, s) 7.89(1H, s)|704.89| 704.24
7.94(1H, m), 8.08(H, m),  8.14~8.153H,
m), 8.53~8.55(4H, m), 9.3(2H, m)
oy, a5 1, 2T
. -, - m), . , S), . ,S)
TC49-12 | H12 |SiRaRs|He |HE |7ty W Jogfih o SR S 70480 704.24
8.28(4H, m), 8.55(2H, m)
s = 7251H, m), 733(H, m)
737~746(19H, m), 7.66(LH, m), 7.72(1H,
TC49-14 | H14 |SiRRs| T |F |s) 7.76(1H, m), 7.89(1H, s), 7.92~7.94(2H,| 676.88 | 676.23
m), 8.08(1H, m), 814(1H. m), 843(lH, s).
8.55(2H, m)
& = 7.25~7.37(9H, m), 7.46~7.5509H, m),
TC49-42 | H42 |SiRiRs| T | B [7.62~7.66(6H, m), 7.72(1H, s), 7.89(1H, s).|714.93| 714.25
7.942H, m), 8.08~8.14(3H, m), 8.55(3H, m)
E7S 46~7 55(2(;#12 9(1H') m7)'63 7'73675&33 ' mi
. - -, . , m), b5~ /. , m
TC49-99 | H99 |SiRuRs | T | B 755 (P80 oo O e, ) 887.19|  886.29
8.55(1H, m), 8.59(1H, s)
; 467, 55(2(:?#12 9(1H') m7)'63 7'735&35 ' m}'
. —, - , m), oo~ /. , m),
TC49-100 | H100 |SiRaRs| I | g 7557 (P> 00 0 o 705700 M) 1886.20 | 88530
8.08~8.14(3H, m), 8.55~8.57(2H, m)
s = 7.2219~7.31(2H, mgé 7.22(%0H, m),
oo vy [745~755Q1H, " m), | 7.63~7.66(2H,  m).
TC49-101 | H101 |SiReRs| I | H' 7550775 a0l o Boasaaiin, my|88521| 884.30
8.38~84(3H, m), 8.55(1H, m)
66: 667.329(1H, m),2 7.37~7.55(%9H, m),
oo | oo | [7.61~7.66(3R, m), 7.72(1A, s), 7.76(1H, m).
TC49-102 | H102 |SiRRs| B | B 7550 1200, (o) S7el & £ 280 my|887.18 | 886.29
8.55(1H, m), 8.59(1H, s)
& =  729(1H, m), 7.37~7.55(29H, m)
oo oo [ [7.61~7.66(3H, m), 7.72(1H, s), 7.76(1H, m).
TC49-103 | H103 |SiRRs| B | B 75507200, [, 1721, o) 2700 m) 88620 | 88530
[0096] 8.55~8.57(2H, m)
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& =  729~731(2H, m), 737(10H, my,
745~755Q0H, m),  7.63~7.66(3H, m),
772(1H, 's), 7.89(1H, ), 8.08~8.14(3H, m) 88521 | 884.30
827(TH. m), 838~8.4(2H, m), 8.55(1H, m)
= 720(1H, m), 737~7.55(16H, m),
7.63~7.68(4H, m), 7.72(1H, s), 7.79H, m),
7.89(1H, ) 8.08~8.14(3H, m), 8.28(2H, my), /0489 | 704.24
831(1H. s), 8.55(1H, m)

& =  7.29(1H, m), 737~756(17H, my,
7
7
8

TC49-104 | H104 |SiRRs | T | T

o
3

TC49-105 | H105 |SiRsRs | T | T

63~7.68(AH, m), 7.72(1H, 5). 7.79(4H, m)
BO(IH,  's) 808~814(3H,  m)|70390| 703.24
'54-8.55(2H, m)

= 729(H, m), 737@H, m),
746~755(12H, m), 7.63~7.68(4H  m),
TC49-107 | H107 |SiReRs| ' | HL |772(1H, ), 7.79Q2H, m), 7.89(1H, s). 8(1H|70291| 70225
m), 8.08~814(3H, m), 8.3(2H, m), 844(TH.
m). 8.55~8.6(2H, m)
& = 7.25~7.29H, m), 7.37~7.55(23H, m),
7.63~7.662H m), 7.72(iH, 9, 7.85@H.
m), 7.89(1H, 's), 8.08~8.14(3H, m), 8.55(1H, 8°7:08| 85630
m)

TC49-106 | H106 |SiR4Rs | H| ! | H| !

4]

TC49-108 | H108 |SiRsRs | T | T

(4]

= 7.29~742(30H, m), 7.61~7.63GH, m),
TC10-103 | H103 |SiRRs | HY | HY [772(1H, s), 7.76(1H, m), 7.893H, s) 836.14| 83528
7.96(1H. m), 8.12(1H, m), 8.57(1H, m)

= 7.29~737(13H, m), 7.45~7.55(19H,
m), 7.61~7.643H, m), 7.72(1H, s), 7.89QH.

s). 812(1H. m), 827(1H, m), 838~84(2H, 83515>| 834.29
m)

(o]

TC10-104 | H104 |SiRRs | T | T

4]

= 720(1H, m), 733~746(16H, m),
_ oo | e [7.61~7.68(3H, m), 7.72(1H, s), 7.79H, m),

TC10-105 | H105 |SiRiRs | T | T {7537 68, ) T720H, ) TI80H mhi6sags| 65422

831(1H, s)
720(1H, m), 7.33(1H, m), 7.37(4H,
7410H,  m) 746@H, ~ m)

755(11H, m), 7.72(1H, s), 7.79(4H, m).
QH. s), 8.12(1H, m), 8'54(1H, m)

7.29~7.37(6H, m), 7.46~7.55(11H, m),
61~7.68(4H, m), 7.72(1H, ), 7.792H.

7.89(2H, s),  8(1H, m), 812(1H, m)|652:86| 652.23
QH, m), 844(1H, m), 8.6(1H, m)

- 725@H, m),  7.29(1H, m),
3~746(23H.  m), 7.61~7.63QH m).
20H, s, | 7.85@4H, m), 7.89GH, s).
2(1H. m)
= 729(1H, m), 733(1H, m), 737@H,

7410H,  m) 746@H, "~ m).
TC10-109 | H109 |SiR4Rs | H|' | TS 7.48~7.52(18H, m), 7.7(2H, m), 7.72(1H, s)|806.04| 805.29
7752H, m), 7.89QH, s)  812(1H, ),
8.63(1H. s)

= 705QH, m), 7.29~737(6H, m)
7.46~7.63(14H, m), 7.72(1H. ), 7.89(2H, s,
7.95~8(6H. m), 8.12(1H, m), 838(2H, my, 7°297| 752.26
8.85(2H, m)

=

TC10-106 | H106 |SiR4Rs | H|'d | H| 653.84 | 653.23

NSN3 o
oo Ul
O

o
K=

TC10-107 | H107 |SiR4Rs | H| ! | H|

3

NNo
=W

TC10-108 | H108 |SiR4Rs | H|'d | T L 807.02| 806.29

3 o[

4]

TC10-110 | H110 |SiRsRs | H| ! | H| !

[0097]
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[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]
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MS/FAB
found | calculated

e | R Y | R | R | Re 'H NMR(CDCl;, 200 MHz)

S = 7.05(2H, m), 7.25(1H, m),
733~737(5H, m), 7.46~747(6H, m),
TB52-1 Hl |CRR; |G |OE |m'd (7.54~7.55(8H, m), 7.66(1H, m), 7.72(1H,|70291| 702.25
s), 7.89(1H, s), 7.94(1H, m), 8.08(1H, m),
8.14(1H, m), 8.3(4H, m), 8.55(2H, m)

S = 7.25(1H, m), 7.33~7.55(19H, m),
i 7.66(1H, m), 7.72(1H, s), 7.79(4H, m),
TB52-99 | H99 |CRR; [HIE! |OE | H 789(1H. s). 7.94(1H, m) 8.08(1H. m), 703.90| 703.24
8.14(1H, m), 8.55(2H, m), 8.63(1H, s)
S = 714(2H, m), 7.25(1H, m),
7.33~7.37(5H, m), 746(4H, m), 7.55(4H, m),
TB52-100 | H100 | CR:Rs || | M= | H [7.66~7.7(3H, m), 7.72(1H, s), 7.89(1H, s),|704.89| 704.24
794(1H, m), 8.08(1H, m), 8.14~8.15(3H,

m), 8.53~8.55@4H, m), 9.3(2H, m)
?66:1H 7'25(1H'7 75 %H 7'33~7'§58%91T4 "W

TB52-104 | H104 | CRaRs |H|Y B | H 7:9451H: nT)) 8.08((1H,' nf)) 8"14((1H" nﬁg 70489 | 704.24
8.28(4H. m), 8.55(2H, m)
5 = 725(1H, m), 733H, m)
737~746(19H, m), 7.66(1H, m), 7.72(1H.

TB52-106 | H106 | CR:Rs | H|'d | | H [s), 7.76(1H, m), 7.89(1H, s), 7.92~7.94(2H,| 676.88 | 676.23
m), 8.08(1H, m), 8.14(1H, m), 8.43(1H, s),
8.55(2H, m)

[AA]e] 1] 2 o] m& /7] 2 spehk=S ©]&3 OLED 44} A=

2oy WY ARE ol TEI OLED 24F AAHA. T, OLEDE FALCHA-TIA A2 EHE
ol FHAT 110 9eh(15 ©/0) &, EJFREAPN, oL, J8E, FHFE wAH0R Agse] 2
&5 AHE AN F, olALERE] Yol nud F AGAAT. EoR, AF FF P A% Eio)

hva 15

S— el
IT0 718e Axsta, JF Z= Ad] ueo A4, 4',4"-tris(N,N-(2-naphthyl)-phenylamino)triphenylamine
(2-INATA)S 931, A8 o] AFE7} 10 torre]l R wl7hx] wj7]A17] £, Ao AFS 917}ste] 2-INATA
2 A7 110 718 Aol 60 mn TSl AFFYFES SHSAL
olo} A, AF =2 Ayl W ttE Ao N N'-bis( a-naphthyl)-N,N'-diphenyl-4,4'-diamine (NPB)S @i, A
of AFE A7t NPBE THAA AFTUST ol 20 nm 7749 AFALTE T2

T 22 4w e B2 o] AE ARZ 10 torrdtol A AT 3 AAE B we] w2 SR (d 18

2 TC10-19)S Y1, 2z A= Wy EFRE(d :3E (pig)llr(acac)[  bis—(1-
phenylisoquinolyl)iridium(III)acetylacetonate])S Z}Zt Y& & F EES & 22 S9AA 4 WA
10mol%=2 =3 oz 47 Ay ALdF o 30 nm 779 &FSS 5

=

ojoj A AARAGZT O ZH tris(8-hydroxyquinoline)-aluminum(III) (Alq)E 20 nm FAZ Szt v, HAAF

AZo 7 3% lithium quinolate (Lig)E 1 WA 2 nm FAZE &3 3 & 0F 2 AU S o] 835}o]

Al &% 150 mme] FA=R F&se OLEDE A1 =atAct.

[HAAld] 2] & do] WE f7] 233 =S o] &3 OLED &% Az

ST2E A52A 2 By mE 33E(d 3FE TC10-12)& o]83tal, 7] 33 fd A3AdTo=

2 (2-HE-8- =] v]o] E) (s d o e o] E) =0 H(111) (BAlQ)S 5 el FAZ Z2A7]1 1 9]¢ 1}n]

A= A 13 Fd3 o OLEDE AlZek3itt.
&

[HA]e] 3] & o] m& #7] 24 spgh=<S ©]-&3 OLED 4x}e] Az
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[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

ZIHSd 10-2011-0009920

FTAE AREA B ddgo] wE 3gE(d 3HE TC10-97)S o] &stn, wF EIEZAN f7] olgdF FE
(Ir(ppy)s[tris(2-phenylpyridine)iridium])& ©]-&3%F 7 Qolo=, AAd 13 FL3 WH o2 OLEDAAE A Z+

st
(A6 4] ¥ Wil m F7) WY AES o8 0LED 249 A%

SAE AREA 2 odgel] e 3ehe (el 13hgE T04-105)2 ]85t
2 (2-mE-s-FAz g ulo| E) (p-v sl Ee o] B) d-FulH(111) (BAlg)<
A= AAd 33 Fdd W ew OLEDE Al skt

(W] 1 2 2] e 43 Q85 o] 83k OLED Ak A2t

ff

A3 23 A e he Aol W B ARA B wyel we 471 W H¢E ool 4,407
HFE-9-)H| AL (CBP)S ¥ Al o]9oll= AAJo] 2 2 AHAJof 49} FUg WP o2 OLED &35 A28kl
7] AAld 1 A 49k vl 1 F 2014 AxE B dde wE §fr] ¥y IFEY T @G sES
Faks OLED 27ke] A8 &8 247 1,000 cd/m” A A3kl 817] F 50 YerIiT).

[ 5]
No. | sae | eme |maxms| JToUE0) | THSEMAD Ly
1 | TC10-19 | (pig).lr(acac) - 6.6 3.2 | AH
A | 2 | TC10-108 | (pig)aIr(acac) - 6.4 34 = A
Al | 3 | TC4-102 | (pig)alr(acac) - 6.6 34 PSRN
of | 4 | TC10-60 | (pig).Ir(acac) - 6.7 3.1 & AH
1|5 | TCa-12 | (pig)Ir(acac) - 6.4 38 X A
6 | TC4-59 | (pig).Ir(acac) - 6.3 42 P
A | 7 | TC10-12 | (pig)-Ir(acac) BAlq 6.9 33 PSP
Al | 8 | TC10-83 | (pig).lr(acac) BAlq 7.0 3.0 PSRN
off | 9 | TC10-100 | (pig).Ir(acac) BAlg 6.8 34 & AH
2 | 10 | TA49-103 | (pig).lr(acac) BAlq 6.9 33 ESPN
11 | TC10-97 Ir(ppy)s - 6.2 135 e
A |12 | TC10-52 Ir(ppy)s - 6.1 148 =
Al | 13| TC4-103 Ir(ppy)s - 6.4 14.0 e
of | 14 | TC4-106 Ir(ppy)s - 6.1 141 =M
3 |15 | TC10-4 Ir(ppy)s - 6.3 134 =
16 | TC4-82 Ir(ppy)s - 6.5 13.7 A
A |17 | TC4-105 Ir(ppy)s BAlq 6.6 13.1 =AY
Al |18 | TC4-96 Ir(ppy)s BAlq 6.8 13.0 A
of | 19 | TC10-106 |  Ir(ppy)s BAIq 6.8 127 e
4 | 20| TCa-50 Ir(ppy)s BAlq 6.9 132 =l
H|wof1 CBP (pig)2Ir(acac) BAlg 7.5 2.6 & AH
H|DOJ2| CBP Ir(ppy)s BAlq 7.5 10.5 =
7] & 5ol YpER mRe} o], E o wbge A st 7] wF sFEEC] W 54 FHe As oi¥] F
@ EAS Mol AT AT F U, T 2 wwol mE §7) WY APEE A4 EL b4 948 5
ZE ARR ASY 2AE WFEYC] Hold Wi oplP TEAULS AIAAFORN ANREY UL #
wste] avlde S ANAD S ATk 47 E 5o vhehd whsh gol, R ounolA Aud f7] 0y SEE
Eo Wy Bqo] FAd AR ] S5 S4S HolE AL AT £ AAY. EF B UHe] }E 7]
WY SRS A L 4 BYE FAE ARD A AAbE WYYl Hold Bk ohld TEALE
BAAAFORA WHEEE A5 Fuste] 20 WAL AUAL = AT
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