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K;C03 =8-91(297.01mmol), =5l 500mL 2 g2 200mLE ¥ FFuHSIA T, 427 & Aoz WZhA]7]
I ZE=ESLZ 9l FAR 2E8n Aol os AxA L Y=g, A9 2ysie] 3E A-1
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a7l SvlE Y SRET. SRTFE $al FAR FESGY. abvtadise® AxA7la A SRk
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SHHE A-2 18g(82.84mmol), 1,5-T]#d-3-F 2299 26.4g(99.41mmol), Pd(0Ac), 1.85g(8.28mmol), P(t-
bu)s 8.17m1(16.5mmol, 50% in xylene), NaOt-bu 23.8g(248.5mmol) % &<l 500nLE Wi &7 wwratglct.
LA = 2o WAAT|AL SfiE YA EAR FESha Ribidlg o R ARG ek skl

A7 Fsto] 313HE A-3 19g(42.54mmol, 51.36%)S Lict.

3hetE A-49] Az

3}5E A-3 19g(42.54mmol)S DMF 200mLell =o]al NBS 8.33g(46.30mmol)& WATh. Aol A 10413 & &
) g 4¢ FRAAG. FREE 93 AR FEIHAG. B IGoR ARAYD 49 FRek

AY Zsto] 313E A-4 20g(38.06mmol, 89.47%)S Aich.

3hetE A-59 Az

3185 A-4 202(38.06mmol)S THF 200mLol so]ar -78°C oA n-buli 15.22mL(38.06mmol, 2.5M in hexane)<
A5 Qorh. SAZF Wk & Ea]uﬂ%y_aﬂouf_ 5.51mL(49.48mo ) E ¥lth. A3 Fd2oz ZElx 12413t
AT, SHFFE Y3 FAR FEIU. SvtaovlgoE AzAY L Y SFEAU. A BElste] g
SHE A-5 8g(16.31mmol, 42.86%)S AAc}.

sh3tE A-69 Az

3135 A-5 8g(16.31mmol), B RFE-2-UE=ZHlA 3.95¢(19.57mmol), Pd(PPhs), 0.56g(0.48mmol), 2M K.CO; +&
o 16mL(32.62mmol), EF 70mL 2 &L 20mLE B FF ksl 33FgE A-1 A T3 g o

f
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[0059]

[0060]

[0061]

[0062]

[0063]

[0064]
[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

SIHS31 10-2014-0053056

i

to] 3135 A-6 7g(12.33mmol, 75.62%)S ATt

[¢]

ok

i A-79] Az

313 A6 7g(12.33mmol) S EjodEadtelE 100mLet 4 33E A-2 A 5SS st FE AT
4g(7.46mmol, 58.33%)S AUTH.

Sp3tE A9 Az

3}3HE A-7 4g(7.46mmol), oFo] @ w=dlAl 1.25mL(11.20mmol), T-2]&% 0.71g(11.20mmol), K,C0; 3.09g, 18-
N1 B8 wureldch, 15417 & AL o g WaAAATH &

2k%-6 0.15g(0.59mmol), 1,2- =
dolt}h, FAR FE3a A9 B85t 3ksE A 3.6g(5.88mmol, 78.88%)

T
| guE 4 SRS SRS

A

HSZ\J

=%

[Azd 2] 352 B A=

O,N  NO, O,N  NO.

e — ey — SO
59— &
o PR

sh3tE B-19] Az

- -

z _z

1,4-T]H 2 ®-2 3-T]YE &4 20g(61.36mmol) -z e e 24 26g(153.42mmol) , Pd(PPhs),
3.54g(3.06mmol), 2M K,00; =& 90mL, EF<l 200mL % olghe 100nLE 4]3L -7 wwkslgich. 10417 3o
Gl R YNNI SRTE Wil EAR FESIT. @avtadlgor AxArla ek SRl A &
glato] 3}8HE B-1 222(52.32mmol, 85.28%) LUT).

3h3tE B-29] Az

8}5h B-1 22a(52.32m01) 7} Eol A EA0t0|E 2000LE 47 180CR wikakAch. shgE A2 43 U3
| ke 2H3HE B-2 10g(28.05mmol, 53.950)& AUt

33tE B-39] Az

33HE B-2 10g(28.05mmol), 2-olo]lo Tyl erall 7.1g(28.05mmol), & 2 2.67g(42.08mmol), K.C0,
1.63g(84.17mmol), 18-F&FE-6 0.59¢(2.24mmol), 1,2-tjZ=Z 2l 100mLS A3 190CZE  20A]3F
JB‘WE} oz WAANZIL f7] SuE AT FIAAT. THTE ¥ EAR FEFSIY. vl
o2 AxA7| AdEReT. A8 Eete] S3tE B-3 4g(8.28mmol, 29.60%) S AU

3h3tE BY Az

3}3tE B-3 4g(8.28mmol)<S DMF 20mLol =oJA NaH 0.49g(12.43mmol, 60% dispersion in mineral oil)”} DMF
20mLell o A& Wk &7]9f ‘%‘-‘}}ﬂ- 3 A7 3 2-2 224 6-UHLEZoR 2.66g(9.94mmol ) DMF 20mL
of Folx Wtk 12417 wRkgk § FRFE Y AAE 2AE A oGk, EA B DIFR AIZE A o]
3}stE B 3.5g(4.90mmol, 59.21%)S AU},

]=J
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[0073]

[0074]
[0075]

[0076]

[0077]

[0078]

[0079]
[0080]
[0081]
[0082]
[0083]
[0084]
[0085]

[0086]

[0087]

[0088]
[0089]

[0090]
[0091]
[0092]

[0093]
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[Aze] 3] SFE CY A=

i @,
) — T, 8 — I — ) —
ﬁ fi ) e
" )

s3E C-19 Ax

1,2-A 223202 42.52g(379.26mmol ) ol &F2 1000mLol o]l 2-yZEHst=2}z 20g(126.42mmol)S HA
3] 9t}l. oM EAL 0.28mL(5.05mmol ) E Pl 40CE 714319}, 2413 & WAA Y 2H5E 9 A

TAE 7 Ayt 3E -1 17g(67.37mmol, 53.47%)S L),

s3E C-29 Ax

3}etE C-1 17g(67.37mmol)S oA EAL 100mLel] Fo)i EZF QL ZolAEAL 10mLE YTt A20A 2A17F
ket & FRFE YA NaOH F&Ho= FA3IAZ $ EAR FE390th. Sibvldlg o2 A=A 7.
7t SRSt AY Easte 3EE -2 11g(46.75mmol, 69.39%) S A

3}3HE B-33 4 T e &FFE (-3 10g(32.11mmol, 68.69%)

o
ne
32
)

3E -1 gAY B9 A ko] 3eE -4 12g(29.88mmol, 93.07%)S AAT).

88 (-2 Y A A ko] 8-S -5 6g(15.68mmol, 52.50%)

o

a3t

335 B $A-Y TdstA o] 3eE C 5g(8. 14mmol, 51.95%)S <Qitt.

[Alze] 4] 33E DY A=

3IFE D-1S o] 83t IS A-17 TUS o R FIE D-2 11g(38.02mmol, 89.22%)S A|Z=3F%t).

33E A-27 Y W o ® 813E D-3 8g(31.09mmol, 81.78%)S A|Z=3Fit).
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[0094] 31912 By HUe Wy o R 3% D 6g(12.30mmol, 38.70%)S Axstct.

[0095] [Al=d 5] 3}3+E E H Fol A=

0
(HO),B
E-1

[0096]

[0097] 315tE B-29] A%

[0098] 318E E-13 o|&35to] 3E A-13 FUs o g 39HE E-2 15g(51.85mmol, 86.51%)S Al Za}t).
[0099] 315HE B-39] A%

[0100] 33HE A-29 U3 Wi oz 39E E-3 6g(23.31mmol, 44.97%)S A Z3H3At).
[0101] 52 o] A%

[0102] 313t By} FU% W o® 39E E 5g(10.25mmol, 43.99%)S %383t}
[0103] 315tE F-19] A%

[0104] 395 A237 FY3 WHo R 5195 F-1 3g(11.65mmol, 22.48%)2 A x-38klc}.
[0105] 5orE fo] A%

[0106] 313HE Byt B3 WH oz 33HE F 3g(6.15mmol, 52.81%)2 A Z33At}.
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[0107]

[0108]
[0109]

[0110]

[0111]
[0112]
[0113]
[0114]
[0115]
[0116]
[0117]
[0118]
[0119]
[0120]
[0121]
[0122]
[0123]
[0124]

[0125]

SIHS31 10-2014-0053056

|

o

OZ@
|
z© |
|

@ 8

O

et -12] Ax

FhetE 20g(119.6mmol), o}o] . =wlAl 20mL(179.41mmol), 2] 11.4g(179.41mmol), K.CO; 49g(358.8mmol), 18-

2296 2.5¢(9.56mmol), 1,2-t]Z =24l 600nLE D3 190C = 124)7F wukslich, Aoz WzbA 7|3 7+
o =3}, =42 E;]_L_ FAR ZZatqith. el gom AxA7| T 72t ZRe8. a9 Balshe]
S5 -1 22g(90.42mol, 75.60%) ALITH.

sh3tE G-29] Alx

31HE A-43 FUF B FHE -2 25g(77.59mmol, 85.81%)S ATt

sh3tE G-39] Alx

31gHE A-53 FUE e w 33HE -3 11g(38.31mmol, 49.37%)S Az}

31gHE A-19 5UF o R 33HE -4 12g(32.84mmol, 85.72%)S A xS}

SHE A-29 Y o 4AZE St BRSAIA SEE G5 6g(17.99mmol, 54.80%) S A|x=3FA ).

1% By FUg W o FFE G 7g(12.39mmol, 68.91%)S A Fa}c).

e A-29 Y o= 4AZE T BRSAIA SEE H-1 2g(5.99mmol, 18.26%)-& A|Z=3F3ITE.

3}3HE B H9d o ® 38HE H 1.7g(3.01mmol, 50.26%)S Az} t).
471 Azl 1 WA 69 WE o]&ste #7] wd 3EE(TA, B ¥ T0)& Az o,
z% 7] BF HIFES 187 Ar, 2 Ar,, H MR 2 MS/FABES vFERHSIT

14 %

=5
N
o
Do
=2
2
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[0126] (% 1]
St& 2 Ary Arz 'H NMR(CDCls, 200 MHz) foun(’;As(/:Z'lo(\:?Jlated
8§ = 7.05(2H, m), 7.29(1H, m), 7.45~7.67(15H,
HY H1 m), 7.94~7.96(4H, m), 8.12~8.16(2H, m),|611.73| 611.24
8.3(4H, m), 8.54(1H, m)
& = 7.29(1H, m), 7.41~7.51(10H, m),
HY H4 7.58~7.67(5H, m), 7.79(4H, m), 7.94~7.96(4H,|612.72| 612.23
m), 8.12~8.16(2H, m), 8.54(1H, m), 8.63(1H, s)
& = 7.29(1H, m), 7.41~7.51(10H, m),
HY H12 7.58~7.67(5H, m), 7.94~7.96(4H, m),|613.71| 613.23
8.12~8.16(2H, m), 8.28(4H, m), 8.54(1H, m)
§ = 7.29(1H, m), 7.45~7.5(4H, m),
u 7.58~7.67(5H, m), 7.8(1H, m), 7.94~7.96(4H,
W HI9 ) 8.05~8.16(5H, m), 8.54(1H, m), 9.74(1H.>10-59| 51018
m)
s = 7.29(1H, m), 7.45~7.67(11H, m),
HY H32 7.94~8.01(5H, m), 8.12~8.18(3H, m), 8.54(1H,|515.63| 515.15
m)
& = 7.25~7.33(4H, m), 7.45~7.5(5H, m),
HY H42 7.58~7.67(10H, m), 7.94~7.96(5H, m),|623.74| 623.24
TA-1 8.12~8.16(3H, m), 8.54~8.55(2H, m)
& = 7.29~7.32(2H, m), 7.45~7.5(4H, m),
v 7.58~7.72(7TH, m), 7.86(1H, m), 7.94~7.96(4H,
e HE9  Im). 8.12~8.16(2H, m), 8.54(1H, m), 8.76(1H, 062 93620
m), 8.93(1H, m), 9.75(1H, m)
8§ = 7.29(1H, m), 7.45~7.54(17H, m), 7.79(2H,
HY H78 m), 7.94~7.96(4H, m), 8.12~8.2(4H, m),|687.83| 687.27
8.3(4H, m), 8.54(1H, m)
§ = 1.73(2H, m), 1.88(2H, m), 2.72(1H, m),
3.64(1H, m), 7.29(1H, m), 7.41~7.51(10H, m),
HY H82 7.58~7.71(6H, m), 7.94~7.96(2H, m), 8.05(1H,[695.85| 695.30
m), 8.12~8.16(2H, m), 8.28(4H, m), 8.54(1H,
m)
8 = 1.36(8H, m), 1.43(4H, m), 1.65(4H, m),
1.8(2H, m), 2.09(1H, s), 7.29(1H, m),
7.94~7.96(2H, m), 8.05(1H, m), 8.12~8.16(2H,
m), 8.28(4H, m), 8.54(1H, m)
[0127]
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[0128]
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§ = 7.29(1H, m), 7.36~7.41(3H, m),
I 7.5~7.51(5H, m), 7.59~7.67(5H, m), 7.83(1H,
2TLEE | HOZ ) 7.94~8(7H, m), 8.12~8.16(2H, m), 8.28(4H,|8779| 687:24
m), 8.54(1H, m)
5 = 7.20(1H, m), 7.41(2H, m), 7.45(1H, m),
I 7.47~7.55(18H, m), 7.79(2H, m),
U= H94 17 94~7.96(aH, m), 8.08~8.16(5H. m). 8.54(1H,'0-86| 726.28
m)
§ = 7.25~7.09(3H, m), 7.86~7.41(3H, m),
75~751(5H,  m),  7.59~7.68(7H,  m),
H39 H98 17 79~785(5H, m),  7.904~8(7H,  m), S'>-96| 815.30
8.12~8.16(2H, m), 8.28(4H, m), 8.54(1H, m)
5 = 1.35(9H, s), 7.05(2H, m), 7.28~7.29(3H,
m), 7.46~7.54(9H, m), 7.63~7.67(3H,  m),
H100 H1 17.94~7.96(4H. m). 8.12~8.16(2H. m), 8.3(aH, 50784 66780
m), 8.54(1H, m)
5 = 7.05(4H, m), 7.29(1H, m), 7.47~7.54(13H,
H1 H1  |m), 7.63~7.67(3H, m), 7.94~7.96(4H,  m),|764.91| 764.29
8.12~8.16(2H, m), 8.3(8H, m), 8.54(1H, m)
& = 7.20(1H, m), 7.41(aH, m), 7.5~7.51(aH,
m),  7.63~7.67(3H, m), 7.79(8H, m),
H4 H& 17.94~7.96(4H, m), 8.12~8.16(2H, m), 8.54(1H,| 06-89| 76628
m), 8.63(2H, s)
§ = 7.20(1H, m), 7.41(dH, m), 7.5~7.51(3H,
H12 Hi2  |m), 7.63~7.67(3H, m), 7.94~7.96(4H,  m).|768.86| 768.27
8.12~8.16(2H, m), 8.28(8H, m), 8.54(1H, m)
5 = 7.05(2H, m), 7.29(1H, m), 7.39(3H, m),
Hy H1  |7.45~7.63(13H, m),  7.91~7.96(5H, m), 661.79| 661.25
8.12(1H, m), 8.3~8.31(6H, m)
5 =  7.29(1H, m), 7.39~7.51(13H, m),
Hy H4  |7.58~7.63(3H, m), 7.79(4H, m), 7.91~7.96(5H, 662.78| 662.25
m), 8.12(1H, m), 8.31(2H, m), 8.63(1H, s)
5 =  7.29(1H. m), 7.39~7.51(13H, m),
Hy H12  |7.58~7.63(3H, m). 7.91~7.96(5H, m). 8.12(1H.|663.77| 663.24
TA-7 m), 8.28~8.31(8H, m)
5 = 7.00~7.39(6H, m), 7.4(1H, s),
7.41~7.51(7H, m), 7.58~7.63(3H, m), 7.71(1H,
H2 HAO ). 7.91~7.96(H, m), 8.12(1H,  m),|S°1-76| 65124
8.08~8.34(5H, m), 8.45(1H, m)
8§ = 5.6(1H, m), 6.9(1H, m), 7.29(1H, m),
7.39(3H, m), 7.5(1H, m), 7.63(1H, m),
He HOT 1 91~7.96(8H, m), 8.12(1H, m), 8.31(2H, m) 23959 539.19
8.76(2H, m), 8.82(3H, m)
5 = 7.05(2H, m), 7.25(1H, m), 7.33(1H, m),
Hy H1  |7.45~7.54(15H, m),  7.94~7.96(3H, m),|611.73| 611.24
8.16(1H, m), 8.3(4H, m), 8.54~8.55(2H, m)
At 5 = 7.25(1H, m), 7.33(1H, m), 7.41~7.51(9H,
m),  7.58~7.67(6H, m),  7.79(4H,  m),
He HA  |7.94~7.96(3H, m), 8.16(1H, m), 8.54~8.55(2H. 612.72| 612.23
m), 8.63(1H, s)
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He

H12

), 7.58~7.67(6H, m),
.16(1H, m), 8.28(4H, m), 8.54~8.55(2H, m)

7.25(1H, m), 7.33(1H, m), 7.41~7.51(9H,
7.94~7.96(3H, m),

613.71

613.23

H2

H87

7.25~7.34(6H, m),

8.12~8.16(2H, m),
8.54~8.55(3H, m)

8.34(1H, m), 8.45(1H

= 7.5(1H, m),
)63~7.71(1OH, m), 7.79(4H, m), 7.94~7.96(4H,
),

700.83

700.26

H93

A1(2H, m), 7.5~7.51(5H, m),
). 7.94(1H, m), 8.05(1H, m),
.28(4H, m), 8.54~8.55(2H, m), 9.2(2H, m)

= 5.11(2H, m), 7.25(1H, m), 7.33(1H, m),
7.63~7.71(5H,
8.16(1H, m),

629.71

629.23

TA-25

H1

= 7.05(2H, m), 7.45~7.54(17H,
~7. 96(4H m), 8.16(2H, m), 8.3(4H,
(2H, m)

33

.9
5

),
),

661.79

661.25

H4

7.41~7.51(9H, m), 7.58~7.67(8H,
79(4H, m), 7.94~7.96(4H, m), 8.16(2H,
.54(2H, m), 8.63(1H, s)

33

),
),

662.78

662.25

H12

7.41~7.51(9H, m), 7.58~7.67(8H,
796(4)1H m), 8.16(2H, m), 8.28(4H,
H, m

33

(

),
),

663.77

663.24

H26

7.41~7.51(6H, m), 7.58~7.67(8H,
( H m), 8.16(2H, m), 8.28(2H,
, 8.71(2H, m)

33

4
4
-
4
94~
4

o w© o ©

(

n

),
),

586.68

586.22

H96

l~

H, m) 7.26(1H, m), 7.45~7.51(4H, m)
.71(10H, m),
, m), 8.3(2H, m), 8.5~8.54(3H, m)

>
§\"_‘. I\‘

7.94~7.96(4H,  m).

585.69

585.22

TA-27

H1

Il

.94~7.96(4H, ‘m),
m), 8.51~8.54(2H, m)

W=
.:E\’\l

.05(2H, m), 7.45~7.58(12H, m), 7.67(4H,
8.12~8.16(3H, m),

661.79

661.25

H4

7.41~7.51(9H, m),

T,

~8)16(3H m), 8.51~8.54(2H, m), 8.63(1H

7.57~7.58(3H, m),

(4H, m), 7.79(4H, m), 7.94~7.96(4H, m).|ces 78

662.25

H12

7.41~7.51(9H, m),
), 7.94~7.96(4H, m),
.28(4H, m), 8.51~8.54(2H, m)

NPT
I

o

-y
I
3

7.57~7.58(3H, m),
8.12~8.16(3H,

663.77

663.24

H24

H35

= 29(1H, m) 5.13(1H, m), 5.6
H, m), 44(1H, m), 7.39
H, m), 7 B7(4H. m). 7.74
H, m), 7.94~7.96(4H, m), 8.12
.51~8.54(2H, m)

6(1H, m),
(2H, m).
(2H,  m),
~8. 16(3 E

588.66

588.20

H97

H97

~7.68(8H, m),
~7.

—-

.51~8.54(2H, m)

= 7.41(4H, m), 7.51(8H, m), 7.57(1H, m),
7.79(12H, m),
96(4H, m), 8.12~8.16(3H, m), 8.23(2H,

969.14

968.36

TA-46

H1

= 7.05(2H, m), 7.29(1H, m),
.45~7.54(10H, m), 7.55(1H, s),
), 7.94~7.96(2H, m),
.3(4H, m), 8.54(1H, m)

7.4(1H, s),
7.58~7.67(5H,
8.12~8.16(2H, m),

611.73

611.24

H4

7.29(1H, m), 7.4(1H, s)
7.55(1H, s), 7.58~7.67(5H, m),
7.94~7.96(2H, m), 8
.54(1H, m), 8.63(1H, s)

(S Db

, 7.41~7.51(10H,
7.79(4H,
.12~8.16(2H, m),

612.72

612.23

H12

7.55(1H, s),
4~7.
. 8.54(1H, m)

7.29(1H, m), 7.4(1H, s), 7.41~7.51(10H,
7.58~7.67(5H, m).
96(2H, m), 8.12~8.16(2H, m), 8.28(4H,

613.71

613.23

H2

H59

I vm-\/ 1l

29~7.34(2H, m), 7.4(1H, s), 7.5(1H, m)
5(1 s), 7.58~7.71(5H, m),

(S INENI ERNE R [ ==y 003 ~No 8N~ 3.\:'\1.070) I N0 [P 0[5 0|00~ [0~ |0~ oo\mo o~ 003 ~o 3 3 ~o 003 <]

mw@m
O.)-b—‘

a

m)

7. )
H, 7.81(1H, m),
~7. 96(3H m), 8.06~8.16(3H, m),
~8.38(8H, m), 8.45(1H, m), 8.54(1H, m),
H

561.63

561.20
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H10

H95

W

.35(1H, m), 8.54(1H, m), 9.38(1H

7.29(1H, m), 7.4(1H, s), 7.41~7.51(8H,
, 7.55(1H, s), 7.58~7.68(8H, m), 7.79(4H,
7.94~7.96(2H, m), 8.12~8. 16()2H m),

678.78

678.25

TA-55

He

H1

7.05(2H, m), 7.29(1H, m), 7.39(3

200’:

83(3H, m), 7.91(3H, m), 812(
1

~T7.
8.31(6H. m)

) ( ), (H mg’
H, s), 7.45~7.54(10H, m 5(1H, s),
iH, m) 661.79

661.25

He

H4

7.29(1H, m), 7.89(3H, m), 7.4(1H,

w
~

W 0 WO

(2H, m),” 8.63(1H, s)

~7.51(10H, m), 7.55(1H, s), 7.58~7.63(3H.
7.79(4H, 'm), 7.91(3H, m), 8.12(1H, m).

662.78

662.25

He

H12

D N
=

7.29(1H, m), 7.39(3H, m), 7.4(1H, s),
~7.51(10H, m), 7.55(1H, s), 7.58~7.63(3H,
7.91(8H, m), 8.12(1H, m), 8.28~8.31(6H,

663.77

663.24

H4

H43

[ >Duugie>Daug

, s), 8.74(1H, m)

7.22~7.39(7H, m), 7.4(1H, s), 7.41(2H,
7.5~7.51(5H, m), 7.55(1H, s),
2~7.63(5H, m), 7.79(4H, m), 7.91~7.97(5H,
2(1H, m), 8.31(2H, m), 8.43(1H, m),

828.96

828.30

H12

H89

oM

(<o)

! ?,
(.0
i
I
3

o~ N

!

N NN

.88~1.91(2H, m), 2.3~2.33(4H, m),
7.17(2H, s), 7.29(1H,
7.41(7H. m), 7.5~7.51(9H, m),
m), 7.91(3H, m), 8.12(1H, m),

899.05

898.35

TA-66

H1

W

7.05(2H, m), 7.4(1H, s), 7.45~7.54(9H,
7.55(1H, s), 7.57~7.58(3H, m), 7.67(4H,
7.94~7.96(2H, m), 8.12~8.16(3H, m),

661.79

661.25

H4

(4H, m), 8.51~8.54(2H, m)
7.

;oo
_q?\,

54(2H. m), 8é3(1H s), (H,)

4(1H, s), 7.41~7.51(9H, m), 7. 55(1H s),
8(8H, m), 7.67(4H, m), 7.79(4H, m),
6(2H, m) 8.12~8.16(3H, m),

662.78

662.25

H12

oo
l

(1H, s), 7.41~7.51(9H, m), 7.55(1H, s),
8(3H m) 7.67(4H, m), 7.94~7.96(2H,
12 )(SH m),  8.28(4H, m),

663.77

663.24

H7

H49

w I
~

H, m),

N
-
oo oL
=
X

H, m), 8.71(2H. m)

2(6H, s), 6.55(2H, m), 6.63(2H, m),
.02~7.05(4H, m), 7.37(2H, m),
41(1H, m), 7.51(2H, m), 7.55(1H,
), 7.67(4H, m), 7.94~7.96(2H,

793.95

793.32

H18

H88

= 19(4H m), 2.96(4H, m), 37(1H
). 717(2 s), 7.42(1H

H
H. m), 8.91(1H, m)’

H
22 8. 16(3 m), 8.28(2H, m),
4

|| 693.84

693.29

TA-82

H1

7.05(2H, m), 7.25(1H, m), 7.33(1H,

4~8.55(2H, m)

m
8(12H, m), 7.67(2H, m),
(8H, m), 8.12~8.16(2H, m), 8.3(4H,

611.73

611.24

H4

©33 0> 3\‘\'0” ONNNOIOI O NPDODI N ONN?03 30D NI W03 N3 033 N003N00ONN» ™3 30

==
.b
OO\"m\l

.55(2H, m), 8.63(1H, s)

.25(1H, m), 7.33(1H, m), 7.41~7.51(9H,
7~7.58(3H, m), 7.67(2H, m), 7.79(4H,
.94~7.96(3H, m), 8.12~8.16(2H, m),

612.72

612.23

He

H12

7.57~7.58(3H m)

3N3 >
o

8.54~8.55(2H, m)

7.25(1H, m), 733(1H m), 7.41~7.51(9H,
7.67(2H,

: m),
.94~7.96(3H, m), 8.12~8.16(2H," m), 8.28(4H,| 61371

613.23
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5 = 7(0H, m),  7.25~7.26(2H, m),
7.33~7.34(2H, m), 7.51(1H, m), 7.57(1H, m),
H2 H76 |7.67~7.71(5H. 'm),  7.94~7.96(3H, ~ m)|536.62| 536.20
8.12~8.16(2H.  m).,  8.3~8.34(3H,  m).
8.45~8.55(4H. m)
5 = 6.95~7.01(3H, m), 7.25~7.33(4H, m),
7.41(1H, m),  7.51(2H,  m). 7.56(1H, s).
H31 H8O |7.57~7.5(2H, m), 7.67(3H, m), 7.77~7.79(3H.|635.74| 635.18
m), 7.94~7.96(3H, m),  8.12~8.16(2H, m),
8.54~8.55(2H, m)
5 = 7.05(2H, m), 7.45~7.58(12H, m), 7.67(4H,
HY Hi  |m), 7.94~7.96(4H, ‘m), 8.12~816(3H,  m).|661.79| 661.25
8.3(4H, m), 8.54(2H, m)
5 = 7.41~7.51(9H, m), 7.57~7.58(3H, m),
HY Ha  [7.67(4H, m), 7.79(4H. m), 7.94~7.96(4H. m). 662.78| 662.25
8.12~8.16(3H, m), 8.54(2H, m), 8.63(1H, s)
8 i HISTBIOR, ). 7.57~7.58(aH. ).
MY H12 - |7670p, m). 7.94~7 S6(H. m).  8.12~8.T6(3H]663.77| 663.24
TA-106 m), 8.28(4H, m), 8.54(2H, m)
5 = 7?4(1H m))7.42(1H, m), 7(.49(1H, mg,
7.57~7.6(2H m),  7.67~7.78(7H,  m).
H2 HIS  17/90~7.98(6H, m), 8.06~8.16(4H, m), 8.34(1H,|610-70| 610.22
m), 8.45(1H, m), 8.54(2H, m)
5 = 1.94(4H, m), 2.96(4H, m), 8.7(1H, m),
7ACH. ), 7525 1ST3H, ). 7.67-7.71(5H,
H8 H88 |m).  7.86~7.96(4H, m).  8.05(1H, m). 644.77| 644.27
8.12~8.16(3H, m), 8.48~8.54(3H. m), 8.76(2H.
m), 8.82(1H, m)
5 = 7.05(2H, m), 7.4~7.58(15H, m), 7.67(4H,
HY H1 mg, 7.94~7.96(2H, m), 8.16(4H, m), 8.3(4H.|661.79| 661.25
m
8 = 7.4~7.58(15H, m), 7.67(4H, m). 7.79(4H,
MY H4 rr;),(79)4 7.96(2H, m), 8.16(4H, m),  8.63(1H.|662.78| 662.25
s), (H,
- 5 =  7.4~758(15H, m), 7.67(4H, m),
TA-116| W€ 12 17.94~7.96(201, m). 8.16(4H, m), 8.58(4H, m) 68377 663.24
5 = 7.4(2H, m), 7.55~7.6(aH, m), 7.67(4H, m),
H13 H13  [7.78(2H, m). 7.91~7.98(6H, m), ~8.06(2H, m).|610.70| 610.22
8.16(4H. m). 8.38(2H. m)
64:41(4'_1259(6&) s)., ZQZ5~7,C?S}(_|3H, mg,
7.4~7 m),  7.49~7.55 m),
H12 H86  |7'60~7.67(9H, m),  7.94~7.96(3H,  m),[933-11| 932.36
8.12~8.16(5H. m), 8.28(4H, m), 8.55(1H, m)
5 = 7.05(2H, m), 7.22(1H, m), 7.29(1H, m),
H1 BY  |7.45~7.63(14H. m). 7.97(1H, m), 8.12(1H, m).|562.66| 562.22
8.3(4H, m), 8.43(2H, m)
6 = 722(1H. m). 72901, ). 7417 314",
H4 Y |m), 7.79(4H, m), 7.97(1H, m), 8.12(1H, m).|563.65| 563.21
8.43(2H, m), 863(1H s), (H,)
5 = 714(1(2H rr)]) 7.2(2(1H )m). 7.2(9(1H, mg,
_ 7.45~7.63(8H, m). 7.7(2H, m), 7.97(1H, ~m).
H5 BE  |g'{o~815(3H. m) 8.43(2H, m), 8.53(2H, m)|°64-64| 564.21
T8-4 9.3(2H, m)
§ = 7.22(1H. m). 7.29(1H, m). 7.41~7.63(14H,
Hi2 BY |m), 7.97(1H, m), 812(1H, m), 8.28(4H, m)|564.64| 564.21
8.43(2H, m)
5 = 2.9(1H, m)., 5.13(1H, m). 5.66(1H, m),
6.16(1H,  m). 6.44(1H, m), 7.02(1H, m),
Ho4 HY |7.29(1H, m). 7.45~7.5(aH, m), 7.58~7. 63(3H. 448.52| 448.17
m), 7.81(1H, m), 7.94~7.97(3H. 'm), 8.12(1H
m). 8.43(1H, m)
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& = 7.16~7.22(2H, m), 7.29(1H, m),

H38 HY 7.45~7.51(16H, m), 7.97(1H, m), 8.09~8.12(2H,/551.64| 551.21
m), 8.28(1H, m), 8.43(2H, m)
& = 1.72(6H, s), 6.55(2H, m), 6.63(2H, m),

6.73(2H, m), 7.02~7.05(4H, m), 7.22(1H, m),
7.29(1H, m), 7.37(2H, m), 7.45~7.63(8H, m),
7.97(1H, m), 8.12(1H, m), 8.43(2H, m)

8§ = 7.22(1H, m), 7.29(1H, m), 7.45~7.63(10H,
H56 HY m), 7.78(2H, m), 7.97~7.98(3H, m), 8.12(1H,/510.59| 510.18
m), 8.22(2H, m), 8.43(2H, m)

8§ = 7.22(1H, m), 7.29(1H, m), 7.45~7.63(10H,

H49 He 616.75| 616.26

H72 HY m), 7.97(1H, m), 8.12(1H, m), 8.4~8.47(5H,|487.55| 487.18
m), 8.7(1H, m), 9.24(1H, m)
& = 7.22~7.29(5H, m), 7.39~7.5(13H, m),

H81 HY |7.66(1H, s), 7.79(2H, m), 7.97(1H, m),|595.71| 595.18

8.12(1H, m), 8.43(2H, m)

8 = 7.05(2H, m), 7.29(1H, m), 7.45~7.63(14H,
H1 HY m), 8.12(1H, m), 8.3(4H, m), 8.43(1H, m),|563.65| 563.21
8.63(2H, m)

8§ = 7.29(1H, m), 7.41~7.63(14H, m), 7.79(4H,

THI vl
H4 BE 1), 8.12(1H, m), 8.43(1H, m), 8.63(3H, m)  |20+64| 9564.21
- § = 7.29(1H, m), 7.41~7.63(14H, m), 8.12(1H,
L
87 | 12 HE Im), 8.28(4H, m). 8.43(1H, m). 8.63(2H, m) | 0063 96520
§ = 7.29(1H, m), 7.45~7.63(8H, m), 8.12(1H,
H23 HY  |m), 8.43(1H, m), 8.63(4H, m), 8.82(1H, s), (H, 464.48| 464.15
)
§ = 7.20(1H, m), 7.41~7.51(16M, m), 7.79(6H,
Ho7 HY  |m), 8.12(1H, m), 8.23(1H, s), 8.43(1H, m).|640.73| 640.24
8.63(2H, m)
5 = 7.05(2H, m), 7.22(2H, m), 7.45~7.58(12H,
ol
H BE ), 7.97(2H, m), 8.3(4H, m), 8.43(3H, m) 563.65) 563.21
- § = 7.202H, m), 7.41~7.58(12H, m). 7.79(4H,
[
H4 BE ), 7.97(2H, m), 8.43(3H, m), 8.63(1H, s) | 0+64] 56421
_ 8§ = 7.22(2H, m), 7.41~7.58(9H, m), 7.97(2H,
ul
TB-25 | HE 1), 8.28(2H, m). 8.43(3H. m) 490.52] 490.17
_ 8§ = 7.22(2H, m), 7.41~7.58(12H, m), 7.97(2H,
ol
Hi2 HE " |m), 8.28(4H, m), 8.43(3H, m) 565.63| 56520
§ = 7.22(2H, m), 7.45~7.58(6H, m), 7.97(2H,
H16 HY m), 8.43(8H, m), 8.66(2H, m), 8.74(2H, m),|462.50| 462.16
9.4(1H, m)
5 = 7.05(2H, m), 7.22(1H, m), 7.45~7.58(12H,
H1 HY  |m), 7.97(1H, m), 8.3(4H, m), 8.43(2H, m), 564.64| 564.21
8.63(2H, m)
- 5 = 7.02(1H, m), 7.41~7.58(12H, m), 7.79(4H,
ol
H4 BE 1), 7.97(1H, m), 8.43(2H, m), 8.63(3H, m) | 063 56520
TB-33 Hio Hy 8§ = 7.22(1H, m), 7.41~7.58(12H, m), 7.97(1H, 566.61 566.20

m), 8.28(4H, m), 8.43(2H, m), 8.63(2H, m)

& = 7.05(1H, s), 7.22(1H, m), 7.41~7.51(7H,
H39 Hy m), 7.58(4H, m), 7.94~7.97(3H, m), 8.05(2H,
= |m), 8.24(2H, m), 8.43(1H, m), 8.63(2H, m)

533.61| 533.20

[0132]
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5 = 1.88~1.91(2H, m), 2.3~2.33(2H, m),
3.22(1H, m), 3.7(1H, m), 7.22(1H, m),
H89 HY (7.41~7.51(9H, m), 7.58(2H, m), 7.71(1H, m),|646.74| 646.26
7.97(1H, m), 8.05(1H, m), 8.28(4H, m),
8.43(1H, m), 8.63(2H, m)
5 = 7.05(2H, m), 7.22(1H, m), 7.29(1H, m),
H1 WY |7.45~7.63(14H, m),  7.94~7.97(2H,  m).|562.66| 562.22
8.12(1H, m), 8.3(4H, m), 8.43(1H, m)
6 - 722011, ?3)(4; 29(1H) m). 7491(1L51(10H),
o m), 7.58~7 s . ,
TB-47 | H4 HY (75479701, m). 812010, m). 8.43(1H, m)|563-65 563.21
8.63(1H. s)
6 - 7.22(1H, [n), 7.22)3(1H m), 7. (1~751(13H),
. m), 7.58~7.63(4H, m), 7.77~7.83(10H ,
H8s BE  1754~7.97(2H, m), 8.12(1H, m), 8.43(1H, m),|763-82| 763.25
8.63(1H, s)
§ = 7.05(2H, m), 7.22(2H, m), 7.45~7.62(12H.
H1 He mg. 7.94~7.97(3H. m), 8.3(4H. m), 8.43(2H.|563.65| 563.21
m
5 = 20(2H, m), 7.41~7.51(9H, _m),
TB-48 |  H4 B (758-7.6200 1)) 7.700H. . 7.0y 073 564.64 564.21
m), 8.43(2H, m). 8.63(1H. s)
5 = 6.52(1H, m), 6.87(1H, m), 7.22(2H, m),
H58 WY |7.33(1H, m), 7.45~7.5(3H, m), 7.58~7.62(8H.|525.60| 525.20
m), 7.93~7.97(5H, m), 8.43(2H. m)
6 - 7(05(2H) m), 7.22~(7,25(2l—)1, ), 7(.33(1!—)1,
. m), 7.4(1H, s), 7.45~7.54(9H, m). 7.55(1H. s).
H1 HE 758(2H, m). 7.94~7.97(2H," m). 8.3(4H, m),|56266| 562.22
8.43(TH. m), 8.55(1H. m)
6 - 7.22~7(25(2H )m) 7.(33(1H,)m) 7.4E1H,
B - s), 7.41~7.51(9H, m), 7.55(1H, §),  7.58(2H.
T8-49 | H4 BE ), 7.79(4H, m). 7.94~7.97(2H, m), 8.43(1H,563:65| 563.21
m), 8.55(1H, m), 8.63(1H, s)
o = T2 7252(4H m), )7.33(1H, r(n) 7.4(1H),
- S 7.45~7.5(3H m), 7.55(1H, S
H47 B 7 58~7.62(6H, m), 7.94~7.97(4H, m), 8.43(3H,|276-65| 576.21
m), 8.55(1H, m)
5 = 7.05(2H, m), 7.22(2H, m), 7.4(1H, s),
H1 WY |7.45~7.54(9H, m), 7.55(1H, s), 7.58(2H, ~m).|563.65 563.21
7.97(2H, m), 8.3(4H, m), 8.43(2H, m)
5 = 7.22(2H, m), 7.4(1H, ), 7.41~7.51(9H,
taosg | H4 WY ). 7.55(1H, s), 7.58(2H, m). 7.79(4H. m).|564.64| 564.21
7.97(2H, m), 8.43(2H, m), 8.63(1H, s)
© o o S0 6.6(;(4H, m). ?77~6)81(2H (m)
6.89~6.94(4H, m), 7.2~7.22(4H, m),  7.4(1H
H62 BE ). 7.45~75(3H, m). 7.55(1H, s). 7.58(2H, m),591:66| 591.21
7.97(2H, m). 8.43(2H,  m)
6 - 7(05(2H) m), 7.20~ (7925(2%;, m). 7(33(1%;
- m), 7.4(1H, s), 7.45~7.54(SH, m). 7.55(1H, s).
H Be 758(2H, ). 7.84~7.07(2H, m). 83(4H, m).|562:66] 562.22
8.43(1H, m), 8.55(1H, m)
° - 722~7(25(2H )m) 7.(33(1H,)m), 7.4E1H,
. s), 7.41~7.51(9H, m), 7.55(1H., s),  7.58(2H
T8-51 | H4 BEm), 7.7904H, m). 7.94~7.97(2H, m), 8.43(1H,563-65| 563.21
m), 8.55(1H, m).  8.63(1H. s)
5 (= 7)22~7 25(2|—(| m), )7.33(1(H mg,
o [7.401H, s), 7.45~75(3H, m), 7.55(1H, s).
H33 BE 1758000, m), 7.94-7.97(2H, m), 8.43(1H, *17-49] 417.10
m), 8.55(1H, m), 9(1H, s)
& = 7.05(2H, m), 7.22(2H, m), 7.4(1H, s),
H1 HY 7.45~7.54(9H, m), 7.55(1H, s), 7.58(2H, m),|563.65| 563.21
7:97(2H, m), 8.3(4H, m), 8.43(2H, m)
5 = 7.22(2H, m), 7.4(1H, s), 7.41~7.51(9H,
TB-52 | H4 M) 7eSUiH. 8. FSBRH ) 779 m)sea6a| Sed.21
7.97(2H. m). 8.43(2H, m), 8.63(1H
5 = 7.22(2H, ), 7.4(1H s).
H79 H12  |[7.41~7.51(9H, m), 7.55(1H, s), 7. 8(2H, 565.63| 565.20
m), 7.97(2H, m), 8.28(4H, m), 8.43(2H, m)
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X 2]
— ) MS/FAB
sete Ar; H NMR(CDCls, 200 MHz) roind T calculated
§ = 7.05(2H, m), 7.25(1H, m), 7.32~7.38(3H, m).
H1  [7.47(2H, m), 7.53~7.54(5H, m), 7.66(1H, m),|486.56| 486.17
7.89~7.94(3H, m), 8.3(4H, m), 8.55(1H, m)
8§ = 7.25(1H, m), 7.32~7.41(4H, m), 7.561~7.53(3H, m),
TC-1 H9  |7.66(1H, m), 7.89~7.94(3H, m), 8.28(2H, m), 8.55(1H,|413.43| 413.13
m)
8§ = 7.25(1H, m), 7.32~7.41(5H, m), 7.561~7.53(5H, m),
H12  |7.66(1H, m)., 7.89~7.94(3H, m), 8.28(4H, m), 8.55(1H,|488.54| 488.16
m)
8§ = 7.25(1H, m), 7.32~7.41(5H, m), 7.51(4H, m),
H4  |7.59(1H, m), 7.66(2H, m), 7.79(4H, m), 7.89~7.94(2H,|487.55| 487.17
m), 8.55(1H, m), 8.63(1H, s)
8 = 7.25(1H, m), 7.32~7.41(5H, m), 7.51(4H, m),
TC-2 H12  |7.59(1H, m), 7.66(2H, m), 7.89~7.94(2H, m), 8.28(4H,|488.54| 488.16
m), 8.55(1H, m)
8§ = 7.25(1H, m), 7.32~7.38(3H, m), 7.59(1H, m),
H20  |7.66~7.67(4H, m), 7.8(2H, m),  7.89~7.94(2H, m).|385.42| 385.12
8.55(1H, m), 8.7(1H, s)
§ = 7.25(1H, m), 7.32~7.41(5H, m), 7.42(1H, s),
H4  |7.49(1H, s), 7.51(4H, m), 7.66(1H, m), 7.79(4H, m),|487.55| 487.17
7.89~7.94(2H, m), 8.55(1H, m), 8.63(1H, s)
8 =  7.25(1H, m), 7.32~7.41(5H, m), 7.42(1H, s),
o3 H12  |7.49(1H, s), 7.51(4H, m), 7.86(1H, m), 7.89~7.94(2H.|488.54| 488.16
m), 8.28(4H, m), 8.55(1H, m)
§ =  7.25(1H, m), 7.32~7.41(5H, m), 7.42(1H, s),
7.45~7.47(3H, m), 7.49(1H, s),  7.5~7.51(6H, m),
H94 17 58(2H, m), 7.66(1H, m), 7.79(2H, m), 7.89~7.94(2H, m),°>1-64| 951-20
8.55(1H, m)
§ = 7.05(2H, m), 7.25(1H, m), 7.32~7.38(3H, m).
H1  |7.42(1H, s), 7.47(2H, m), 7.49(1H, s), 7.54(4H, m),|486.56| 486.17
7.66(1H, m), 7.89~7.94(2H, m), 8.3(4H, m), 8.55(1H, m)
§ =  7.25(1H, m), 7.32~7.41(5H, m), 7.42(1H, s),
TC-4 H4  |7.49(1H, s), 7.51(4H, m), 7.66(1H, m), 7.79(4H, m).|487.55| 487.17
7.89~7.94(2H, m), 8.55(1H, m), 8.63(1H, s)
8§ =  7.25(1H, m), 7.32~7.41(5H, m), 7.42(1H, s),
H95  |7.45(1H, m), 7.49(1H, s), 7.51(4H, m), 7.58~7.66(5H.|551.64| 551.20
m), 7.79(4H, m), 7.89~7.94(2H, m), 8.55(1H, m)
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5 = 7.05(2H, m), 7.19~7.25(2H, m), 7.32~7.38(3H, m),
H1  [7.47(2H, m), 7.54(4H, m), 7.66(2H, m), 7.89~7.94(2H,|486.56| 486.17
m), 8.3(4H, m), 8.55(1H, m)
§ = 7.19~7.25(2H, m), 7.32~7.41(5H, m), 7.51(4H, m),
Hi2  [7.66(2H, m). 7.89~7.94(2H, m). 8.28(4H. m), 8.55(1H.|488.54| 488.16
TC-5 m)
& = 6.59-6.63(4H, m), 6.77(2H, m), 6.89~6.92(4H, m),
H50  [7.19~7.25(2H, m).  7.32~7.38(5H, m), 7.66(2H, m).|514.57| 514.17
7.89~7.94(2H, m), 8.55(1H, m)
§ = 7.19~7.25(2H, m), 7.32~7.38(4H, m), 7.66~7.72(3H,
H70 1), 7.86~7.94(3H, m). 8.5~8.55(3H, m), 8.78(2H, m) |+ 45| 411.14
5 = 7.13(1H, m), 7.25(1H, m), 7.32~7.41(5H, m),
Hae  [7.51(4H, m), 7.66(1H, m), 7.79(4H, m), 7.89~7.94(3H,|487.55 487.17
m), 8.55(1H, m), 8.63(1H, s), (H, )
5 = 7.13(1H, m), 7.25(1H, m), 7.32~7.42(5H, m),
TC-6 | H14 |7.49(1H, m), 7.63~7.66(2H, m),  7.89~7.94(4H. m).|384.43| 384.13
8.21(1H, m), 8.55(1H, m)
& = 7.13(1H, m), 7.25(1H. m), 7.32~7.38(3H. m)
H48  [7.51(2H, m), 7.62~7.66(5H, m),  7.89~7.94(3H, m).|500.55 500.16
8.43(2H, m), 8.55(1H, m), 9.34(2H, m)
5 = 7.25(1H, m), 7.33(1H, m), 7.41(2H, m), 7.5~7.52(6H,
H12  |m), 7.6(1H, m), 7.94~7.98(2H, m), 8.05(1H, m), 8.28(4H.|504.60| 504.14
m), 8.45(1H, m), 8.55(1H, m)
5 = 7.25(1H, m), 7.33(1H, m), 7.5~7.52(4H, m), 7.6(1H,
TC-7 | H30 |m), 7.7(1H, m), 7.79(1H, m), 7.94~7.98(3H, m), 8.05(1H,|405.53| 405.06
m), 8.45(1H, m), 8.55(1H, m)
5 = 7.25(1H, m), 7.33(1H, m), 7.5~7.52(3H, m), 7.6(1H,
H73  |m), 7.94~7.99(4H, m), B8.05(1H, m), 8.4~8.47(3H, m).|427.52| 427.11
8.55(1H, m), 8.75(2H, m)
§ =  7.05(2H, m), 7.25(1H, m), 7.33(1H, ),
H1  |7.47~7.54(8H, m), 7.8(1H, m),  7.94~7.98(2H, m).|502.63| 502.15
8.08(1H, m), 8.3(4H, m), 8.45(1H, m), 8.55(1H, m)
5 = 7.25(1H, m), 7.33(1H, m), 7.41(2H, m), 7.5~7.52(6H,
TC-8 Hae  |m), 7.79~7.8(5H, m), 7.94~7.98(2H, m), 8.08(1H, m).|503.62| 503.15
8.45(1H, m), 8.55(1H, m), 8.63(1H, s)
5 = 7.25(1H, m), 7.33(1H, m), 7.41(2H, m), 7.5~7.52(6H,
HO6  |m), 7.68(2H, m), 7.79~7.8(3H, m), 7.94~7.98(2H, m).|580.70| 580.17
8.08(1H, m), 8.28(4H, m), 8.45(1H, m), 8.55(1H, m)
5 = 7.25(1H, m), 7.33(1H, m), 7.41(2H, m), 7.5~7.52(6H,
Hae  |m), 7.78(1H, s), 7.79(4H, m), 7.86(1H, s), 7.94~7.98(2H,|503.15| 503.62
m), 8.45(1H, m), 8.55(1H, m), 8.63(1H, s)
5 = 663(H, m), 6.97(2H, m), 7.16~7.25(7H, m),
toug | W52 [733~787(GH. m), 75~752(H, m). 7.78(1H, s)[546.70| 546.12
7.86(1H, s), 7.94~7.98(2H, m), 8.45(1H, m), 8.55(1H, m)
5 = 6.38~6.39(4H, m), 656(cH, m), 6.63(4H, m),
6.73(1H, m), 6.81(2H, m), 7.2~7.25(5H, m), 7.33(1H, m),
H65 17 5_7.52(2H, m), 7.78(1H, s), 7.86(1H, s), 7.94~7.98(2H. 00275 605.19
m), 8.45(1H, m), 8.55(1H, m)
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& = 7.25(1H, m), 7.33(1H, m), 7.41(2H, m), 7.5~7.52(6H,
H4 m), 7.78(1H, s), 7.79(4H, m), 7.86(1H, s), 7.94~7.98(2H,|503.62| 503.15
m), 8.45(1H, m), 8.55(1H, m), 8.63(1H, s)

& = 7.25(1H, m), 7.32(1H, s), 7.33(1H, m), 7.41(2H, m),
7.5~7.52(6H, m), 7.78(1H, s), 7.79(2H, m), 7.86(1H, s)

1c-10| M6 |7.94~7.98(2H, m), 8.28(2H, m), 8.45(1H, m), 8.55(1H,203-62] 503.15
m)
5 = 6.63(4H, m), 6.81(2H, m), 6.99~7.05(4H, m),
7.295(3H, m), 7.33~7.37(BH, m),  7.5~7.52(2H, m).
H55 17 78(1H. s), 7.86(1H, s), 7.94~7.98(2H, m), 8.45(1H, m) |>40-68] 540.17
8.55(1H, m)

8§ = 7.25~7.33(8H, m), 7.41(2H, m), 7.5~7.52(6H, m),
H4 7.79(4H, m), 7.94~7.98(3H, m), 8.45(1H, m), 8.55(1H,|503.62| 503.15

m), 8.63(1H, s)
5 = 7.25~7.33(3H, m), 7.41(2H, m), 7.5~7.52(6H, m),
TC-11 H12 7.94~7.98(3H, m), 8.28(4H, m), 8.45(1H, m), 8.55(1H,|504.60| 504.14
m)
s = 6.47(1H, m), 6.58(1H, m), 7.25~7.33(3H, m),
H28  |7.41~7.52(8H, m), 7.58(2H, m), 7.79(2H, m),[490.62| 490.15

7.94~7.98(3H, m), 8.45(1H, m), 8.55(1H, m)

& = 7.25(1H, m), 7.33(2H, m), 7.41(2H, m), 7.5~7.52(6H,
H4 m), 7.79(4H, m), 7.94~7.98(2H, m), 8.05(1H, m),|503.62| 503.15
8.45(1H, m), 8.55(1H, m), 8.63(1H, s)

& = 7.09(1H, m), 7.25(1H, m), 7.33(2H, m), 7.5~7.52(2H,
TC-12 H34 m), 7.69(1H, m), 7.94~7.98(2H, m), 8.05(1H, m),|340.40| 340.07
8.45(1H, m), 8.55(1H, m)

& = 7.25(1H, m), 7.33(2H, m), 7.5~7.57(3H, m), 7.68(2H,
H77 m), 7.79(2H, m), 7.94~7.98(2H, m), 8.05(1H, m),|426.53| 426.12
8.42~8.45(2H, m), 8.55(1H, m), 8.7(1H, m), 9.24(1H, m)

[AAlel] 1 W= 10] 2 2ol wE 7] 233 39S o83 OLED 224 #1%)

We WY ARE o8¢ TE OLED 245 ALY $4, OLEDE FALGH-TYA AZ) 2R

Aojzl Fd A= 170 HLE%(15 Q/O) &, EYEEEAEA, o=, dge @ ZHFE S50 7 ALEE]
Z29 AIFE AAE 5 olAZ AL Yo BAd F ARSI, ggor, A¥ T FAuo g Z4
o IT0 7]3& *g!ilo}i, HE T2 vy A &) ?59] 4,4" 4"-tris(N,N-(2-naphthyl)-

phenylamino)triphenylamine (2-TNATA)S Y, A W9 AF=7} 10° torroll =2 wj7tx] wj7IA 7l 3
Aol AFE QI71ste] 2-TNATAZ SHAA 110 7] Aol 60 nm F719 AFFAF5S S,

olo) A, HF ZF2 AH] Yo b= Ad 7] FF N N -bis( a-naphthyl)-N,N'-diphenyl-4,4'-diamine (NPB)-<-
o, Ao AFE Qb NPBE SLAA HAFTTUS floll 20 nm FA9] Ae3ALETS S350,

QNS@

N O

O DO
57T O

NPB
2-TNATA
AT 22 Au] o] A% Ao FAE YRR 10 torrdtlA AT £8 AAE B o] wE sFE(d 3
S TAS-H4-H2)S Har, tEZF Ao w3 “RE(d 338 (pig)idr(acac))E 44 49L& F F 24
02 ez Z9AA 4 uA mol%E =FFoER A AF ADE 9ol 30 mm FA wFES
A
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(piq).Ir(acac)

[0144] TA8-H4-H2
[0145] ojojx] MAHAGFToRA F7] 7% tris(8-hydroxyquinoline)-aluminum(III) (Algq)E 20 nm FA= Z2 3
o, AAFserA 87 729 e lithium quinolate (LiQ)E 1 WA 2 m FAZ SH3F 5, o
;\E]_%L %‘i—]' X&‘H]% ]—%—"]—O:] Al 3 = E 150 IHI]-/] _[_yﬂi Z;(]_o]_oq OLED-—‘ Z-ﬂ?(]— ],Oﬂq_
N| b O,Ll
0 '
/N_é:AI\\‘O N
N =
=
L
[0146] Alg iq
[0147] [AAle] 11 WA 20] & ddo] w2 A7) wd 3438 o] &3k OLED Azl Alx
048] EAE ARZA ¥ 9ol BE SFB() SR UMD S ol §3kn, WY ERERA 3] S840 §
71 olglE AE(Ir(ppy)s) & o83 A 2o, Al 1 WA 109] OLED Azteh whik7FA| = OLED 2448 A%
st
Q 3
Ir(ppy)s
[0149] TA4-H4-H4
[0150] [Wie] 1 2 2] Zg)o] B3 A== 0|88 OLED A A%
[0151] AF SF A U e Ao Wy FAE AREA 2w wE dy] B sgE oAl Bis(2-methyl-
8—quinolinato) (p-phenylphenolato) aluminum(I1I1)(BAlq)S BE A o]9o= A 1 L AAd 113 FU3}
Al OLED AALE A|2}slgit).
=
BAlq
[0152]
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