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23t 3= 1-4 4.2g(6.1mmol, 45%)S AAT}.

E

s}
Bu)3(50% in toluene) 0.3mL(0.67mmol), CsoCOs 6.6g(20.38mmol) 2 toluene 50mLE ¥ il 110°ColA] 5A17F Wk
FART. HEES s0nlE Wil AAE aAE A AFET. 2AE SR, WEE 2 o R Ao &
o LAE EA 100mLe} 43l 2A17bERE B ankAl . 2t o3 & uAlE Ad FEElth 2o aAE
THFo =o]a WE&S YoiA AdE nAE o) #}ate] 3eE 8 1.6g(1.95mmol)E LTt

E‘&

Z 1-4  4.0g(6.79mmol), N-dldu}zeral-2-op1l 3.3g(16.99mmol), Pd(0Ac), 0.07g(0.33mmol), P(t-

_>i

[Azd 2]s3E 119 A=

\ ~~
0,0

~00% 5%

SIstE 2-19 Ax

9,9-tholmE =20 2l 20.0g(102.9mmol) ¥} o] AwlzFa-1,3-T]LS SLHEAR A3 ag A3t Az

1914 885 1-19 Axwyy Y3 o s ghgste] 33HE 2-1 33.0g(96.4mmol)S AL}

313tE 2-29] Ax

BB E 2-12 A x| 194 FTE 129 Az TAs WHoz sl &3FHE 2-2  9.4g(29.0mmol)S 4
t}.

313tE 2-39] A|x

3FE 2-2 50g(0.17mol) S Ze}~Fo| Wil AcOH 1 LE Yo 102 7+ WA ZTh. HyPO, 380g(5.76mol) 9} HI
781g(6.11mo1) & 78kl 150CollA & F<F nRAIZ U, wkg-o] w9 NaOH &N3} HCIE F3A)7]a A
Ae nAE dEEIY. dEHZ ZAE d"opAHolE ¥a 100TeA #F AAAs shitE 2-3
40g(90%) S Ea|sat}.

[t

FE 249 Az

5l3 5 2-3  4.4g(10.7mmol)S MC 100mLol =9o]iL NBS 4.38g(24.64mmol)S 7}3}Att. Ao A 12A]7F nwkE
7t =F5la FAS Weke 2 A AAS Y] SFFE 2-4  5.2g(9.14mmol, 85.42%) AUt}

SItE 119 Alx

3} OuEE-2-deln e A8E AL Assas Axel 1904 3% 8] A% FAE Yo
A9,

N o

1

o

=

st

1

2-
o] 3}3&E 11 1.6g(1.95mmol)E

H
34
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[0117]
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[0119]

[0120]
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[0123]
[0124]

[0125]
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[0127]

[0128]
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[0130]
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[Alzo 3183t 229 A=
o o) _ o)
o~ N\ / A A
Oy — O — 00 —
(0] (0] ) 3-3
31 3-2

. QLD

— O — O
Nesae

st 3-19] Alx

- 229 EY 12.4mL(127mmol )= o€ o)A 630mLol o] -78ColA] n-buLi 5ImL(127mmol, 2.5M in hexan
e)s HH3s ¥k, A F guEzgolE 12.4g(127mmol) S ol €o]#] 1270mLell =<1 &do €t 5
AZE nRE 3 FRHSE Y3 BAR FEIGT. 3 rtavlgeR Axstn A" 2Eske sEkE 3-1
16g(66.32mmol, 52.22%)<S LT},

3letE 3-29 A X

318 3-1  16gS THF 430mLe]l o]z 0Colx  LIMP(IMP 36ml-S THF 290mLell *so]ar 0TColA n-buli
78.3mL(2.5M in hexane)& A3 H7tste] Alxd ¥H3E)S YATH. SAIZHES WHAIZ] & F/RTE Yal EA
2 FEEv. 3 mfavleor dxstan st SRt A9 Egste] s§E 3-2 10g(47.80mmol ,
72.09%) = AT},

ok

= 3-39] Alx

o
et

B 3-28 Axd 204 FAE 2-39 Azt BA3 WhHo g sl FIE 3-3 40g(90%) S F] s},

ot
ot

B 3-49] A=x

o

do st

3-3& A|F 204 BFE 2-49] AF U wpHo =z AAEASIE 3-4  5.2¢(9.14mmol, 85.42
) k.
33HE 229 A%

StE 3-43 N-dlduyzgdll-2-olil s AMESE RS A stas Azxd 2004 sitE 119 Azt 43 Y
o7 ggAsle] 3eHE 22 1.6g(1.95mmol)E

=
g W

[Alze 4]5t3H= 269 Alx

[0} o I} o)
NO Br
p— () — Yy ®
Z = —_— P
N ON N HoN N Br N
o o le) o
32 41 42 43

Br ~ N
N N

<y

st A
Sk, A 1042 z'; R4
1=

o AzsYth A FR F A9

00mLel] 2 #AF 12.7mL(239.0mmmol )@ &AL 16.8mL(239.0mmol ) S ¥
S Y3 NaOHFENo =z FAS TEYY. FAZ FE313 3t vlavl&
glale] 338 4-1 4g(13.36mmol, 27.96%)S AT},
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shet= 4-29] A=

3I3HE 4-1 4g(13.36mmol) S} TEA 28mLoll 413 Pd/C 0.4gS 93 X2 5.04nL(133.68mmol) S 3] dEr),
80CE 4A7F WS Aoz W7kl 5%?3 golth. EAZ FE3ta St mtvlgeR AT, Oy

=% 3 A9 BEgste] 3E 4-2 2.6g(7.08mmol, 53.02%) & LArt.

SEE 4-39] Ax

2 100mLoll CuBr, 2.37g(10.62mmol) 2 t-buNO, 1.26mL(10.62mmol)& ¥ AT 40T 7} & 3}
Q9Ith. 80T 1247 Wik & Feoz Wz k. FHSE Wi AR FEAST 3 mndgo
I At SHEAY. Ay Eeste] 3% 4-3 1.8g(4.90mmol, 70.06%)S AU,
313t 4-59] A%

3188 4-33 2-BERUIetdlS AL
&t rsi}tﬂ 4-4Z ?—jMJ‘% zﬂt;;
=o)

st RS AYstae Alxd 1904 S5HE 1-39] Az U Yo
% 4-4= FABA g vtE o kgl AFEsISlth. 23S E 4
o2 ad3te] e 4-5 2.1¢(3.56mmol )S AT},

33 e 269 AZ

B2 455 Nl Uy T g2l e AHed A
2 A5t 3FetE 26 1.2g(1.56mmol, 44.08%)

Aejstas Az 1014 sHgtE 89 Ao} AT WHo

[AlZe 5]3t8H& 439 Az

o} o
o~ \ I N - NO2
o, N [ — M
O z O,N Z
0 0

fo
o
&

N
5 % ©

335 5-19] A%
BERIds SXELR AR S AYstae Axd 394 33E 3-19 Azt sdg HeR 3
3}04 3}3E 5-1 16g(66.32mmol, 52.22%)S LA},

st 5-29 Az

SIHE 518 Alxe 34 FHFE 3-29 Axe T HPoR FAste]  sIFFE 52 10g(47.80mmol,

st 5-39 Ax

SHEE 528 Axd 494 FFE 4-19] Axe L Yo E A SHFE 5-3  7.52(25.06mmol) S A

s3tE 5-49 Az

SEE 535 Ao 404 FFE 4-29] Axe LIS Yo E A SFE 54 6.92(23.53mmol) S 4
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[0150]

[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]
[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

Az 4ol M 3=

Az 4o|M 3}

deb#] il vk= v Wk

1,].1‘1.151—

313t 5-59] A%
33 548

At

313t 5-79] Ax
s3hE 558

= A

How fAdste] s}t
g‘ 6]—‘3 430 11 Z
sh§HE 573 Np-=
Ho=

A-2-olul S ALL3H

4-39] Az}t 5

4-49] A zo}

o] AM&-3F3iT.
E 5-7 6.4g(10.86mmol )<

pal

%o]

gAdste] B 43 5.3g(5.93 mmol) S LT,
Az 6135+

5 479 Az

Fdste] asgt=

=
-EErRIdy grd gd-3 4-t7H Ao ES ALEE 3S AQstie A
Z9} Tolg W o7 dAsle] FFE 6-1 9.8¢(37.37mmol)S AT}
315E 6-29] A
xob TUI o st 3

6-32]

A Z

6-2%

6-42]

Az 5ol e

A Z

6-35

6-52]

A Zd 594 8eE

A Z

6-45

6-72]

A Zzd 594 8FE

A Z

5-39] A% A

5-49] A% o

5-59] A% 5o
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Fdste] gt
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skl shgh=
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5-5 7.2g(19.62mmol) S &
5-65 9%loeH, gFE 56
4-59] Azt s W

P 269 Axe AT

& 5-19] A

2 6-2  6.3g(29.97mmol)S 9

6-3 6.4g(21.32mmol)S &

6-4 3.5g(14.47mmol) & &

6-5 4.1g(11.14mmol) & &
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[0174]
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318 652 Axo 5004 e 5-69 Axe U o dAdEle] FeHE 6-62 Ao, IHIE 6-6
= AASA g wz g wgol AR, 23EE 6-68 A 50lA 3EE 579 AZYHI 5T
W o dste] shetE 6-7  4.2g(7.11mmol)S AT

StE 479 Ax

shehe 6-73 N-Do-dldubz e dll-2-olnlg ARESE A& AlQ]stale Alxd SolA SHRHE 439] Azt sUT W
Moz dHdste] 33HE 47 3.5¢(3.99mmol) S AT},

A7) Azd 1 WA 69 WS o]g3ste] Ay @R sgtE 1 A IFE 665 Adoew, i 19 AxdE
A7) 23 FREEo HNR 2 MS/FABS ERSITH.

[ 1]
15 MS/FAB
5= 1
stet=E H NMR(CDCl3, 200 MHz) found calculated
& = 1.78(6H, s), 6.63~6.64(7H, m), 6.81~6.83(5H, m), 7.03(1H
m), 7.2(6H, m), 7.36~741(3H, m), 7.49~7.52(10H, m),
! 7.74~775(2H, m), 7.76(1H, s), 7.77(1H, m), 7.84~7.88(3H, m), 83105 83037
8.07(1H, s)
& = 178(6H, s), 6.63~6.64(5H, m), 6.81~6.83(4H, m), 7.03(1H
m), 7.2(4H, m), 7.36~741(4H, m), 7.49~7.52(12H, m),
2 7.74~775(3H, m), 7.76(1H, s), 7.77(2H, m), 7.84~7.88(5H, m), 88111 88038
8.07(1H, s)
& = 172(12H, s), 1.78(6H, s), 6.63~6.64(5H, m), 6.81~6.83(4H,
7 m), 7.03(1H, m), 7.2(4H, m), 7.28(2H, m), 7.36~7.38(4H, m), 111343 111351

7.49~755(6H, m), 7.63(2H, m), 7.74~7.75(3H, m), 7.76(1H, s),
7.77(4H, m), 7.84~7.93(9H, m), 8.07(1H, s)

& = 178(6H, s), 7.24(1H, m), 7.36(6H, m), 7.44~7.59H, m),
11 [7.61(1H, m), 7.74(4H, m), 7.76(1H, s), 7.77(4H, m),| 829.04 829.35
7.84~7.88(10H, m), 8.07(1H, s), 8.09(1H, m)

& = 1.84(6H, s), 6.63(4H, m), 6.81(2H, m), 7.14(1H, m), 7.2(4H
m), 7.36(4H, m), 7.49~7.54(6H, m), 7.74(2H, m), 7.76(1H, s),
7.77(2H, m), 7.84~7.88(6H, m), 7.98(1H, m), 8.07(1H, s),
8.09(1H, m), 8.52(1H, m)

& = 178(12H, s), 6.63(4H, m), 6.81(2H, m), 7.2~7.24(6H, m),
15 |7.36(2H, m), 7.44~756H, m), 7.61(2H, m), 7.72(2H, s),| 845.08 844.38
7.74~777(4H, m), 7.84~7.88(4H, m), 8.03(2H, s), 8.09(2H, m)

& = 185(6H, s), 6.63(4H, m), 6.81(2H, m), 7.2~7.24(5H, m),
16 |7.36(4H, m), 7.44~7.5(6H, m), 7.61(1H, m), 7.74~7.88(11H, m),| 728.92 728.32
8.09(1H, m)

& = 178(12H, s), 6.63(4H, m), 6.81(2H, m), 7.2~7.24(6H, m),
17 |7.36(2H, m), 744~756H, m), 7.61(2H, m), 7.72(2H, s),| 845.08 844.38
7.74~777(4H, m), 7.84~7.88(4H, m), 8.03(2H, s), 8.09(2H, m)

& = 1.84(12H, s), 6.63(4H, m), 6.81(2H, m), 7.14(2H, m), 7.2(4H,
m), 7.36(2H, m), 7.49~7.54(8H, m), 7.72(2H, s), 7.74~7.77(4H,
m), 7.84~7.88(4H, m), 7.98(2H, m), 8.03(2H, s), 8.09(2H, m),
8.52(2H, m)

& = 178(6H, s), 6.63~6.64(5H, m), 6.81(3H, m), 7.2(4H, m),
19 |7.29(1H, m), 7.36(2H, m), 745~7.5(5H, m), 7.71~7.77(5H, m),| 678.86 678.30
7.84~7.88(6H, m), 8.16(1H, m)

& = 1.84(6H, s), 6.63(4H, m), 6.81(2H, m), 7.2(4H, m), 7.29(2H
20 |m), 7.36(2H, m), 745~7.56H, m), 7.71~777(6H, m)| 72892 728.32
7.84~7.88(6H, m), 8.16(2H, m)

& = 1.84(6H, s), 6.47(1H, s), 6.63(4H, m), 6.81(2H, m), 7.2(4H,
21 |m), 7.29(1H, m), 7.36(2H, m), 7.45~7.52(7H, m), 7.71~7.77(5H, 72892 728.32
m), 7.84~7.88(5H, m), 8.08(1H, m), 8.16(1H, m), 8.46(1H, m)

& = 6.63(4H, m), 6.81(2H, m), 7.2(4H, m), 7.36(2H, m),
22 |749~7.55(5H, m), 7.67(2H, m), 7.74~7.77(4H, m), 7.84~7.88(4H, 613.75 613.25
m), 8.16(2H, m), 8.31(1H, m), 8.8(1H, m)

& = 6.63(4H, m), 6.81(2H, m), 7.2(4H, m), 7.36~741(3H, m),
23 |7.49~7.559H, m), 7.73~7.77(5H, m), 7.84~7.88(4H, m), 8.06(1H, 689.84 689.28
m), 8.31~8.34(2H, m), 8.8(1H, m)

12 778.98 77833

18 945.20 94441
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§ = 663@H, m), 681(2H, m) 7.12(1H, m), 7.2(4H, m),
25 |7.36~741(4H, m), 749~752(13H, m), 7.74~777(5H, m),| 76594 76531
7.84~7.88(5H, m), 8.25(1H, m)

8§ = 6.63(4H, m), 6.81(2H, m), 7.12(1H, m), 7.2(4H, m), 7.36(2H,
26 |m), 749~75(H, m), 7.58~7.59(6H, m), 7.73~7.77(7H, m),| 866.06 865.35
7.84~7.92(7H, m), 8(4H, m), 8.25(1H, m)

§ = 6.63(@H, m), 681(2H, m) 7.12(1H, m), 7.2(4H, m),
31 [7.36~741(3H, m), 749~7.52(9H, m), 7.58~7.59(3H, m)| 816.00 815.33
7.73~7.77(6H, m), 7.84~7.92(6H, m), 8(2H, m), 8.25(1H, m)

§ = 7.12(1H, m), 7.36(4H, m), 7.49~7.59H, m), 7.58~7.59(6H,
40 |m), 7.73~7.77(11H, m), 7.84~7.92(11H, m), 8(4H, m), 8.25(1H, 966.17 965.38
m)

§ = 172(12H, s), 6.56(4H, m), 6.62(1H, s), 7.28(2H, m),
45 |7.36~7.38(8H, m), 7.49~7.55(7H, m), 7.63(2H, m), 7.74~7.77(7H,| 113426 | 113341
m), 7.84~7.93(9H, m), 8.75(1H, s)

8§ = 6.62(2H, s), 7.36(2H, m), 7.49~7.5(4H, m), 7.58~7.59(6H,
m), 7.73~7.77(6H, m), 7.84~7.92(6H, m), 8(4H, m), 8.75(2H, s)
8§ = 6.62(2H, m), 6.7(2H, m), 6.85(1H, s), 6.98(2H, m), 7.38(2H,
49 |m), 7.49~7.59(15H, m), 7.73~7.74(3H, m), 7.84(1H, m), 7.92(2H,| 869.02 868.33
m), 8~8.07(10H, m)

8§ = 6.73(4H, m), 6.85(1H, s), 7.21~7.25(12H, m), 7.36(2H, m),

47 877.11 876.40

50 7.37~749(45H, m), 7.74~7.77(5H, m), 7.84~7.88(5H, m) 1435.90 1434.55
6 = 171(14H, m), 2.01~2.02(16H, m), 6.63(4H, m), 6.69(1H, s),
6.81(2H, m), 6.98(2H, m), 7.2(4H, m), 7.38(2H, m),

52 749~7.57(7H, m), 7.74(1H, m), 7.84(1H, m), 8.02~8.07(4H, m), 882.18 88247
8.82(1H, s)

& = 172(6H, s), 6.63~6.64(5H, m), 6.81(3H, m), 7.09(1H, m),
53 |7.2(4H, m), 7.36(2H, m), 7.49~7.5(5H, m), 7.74~7.77(4H, m),| 679.85 679.30
7.84~7.88(5H, m), 8.09(1H, s), 8.21(1H, m)

s = 6.63~6.64(5H, m), 6.813H, m) 7.16~7.2(8H, m)
56 |7.29~7.36(5H, m), 745~75(5H, m), 7.71~7.77(7H, m),| 800.98 800.32
7.84~7.88(6H, m), 8.16(1H, m)

& = 593(1H, m), 6.63(4H, m), 6.75~6.81(4H, m), 7.2(4H, m),
58 |7.36~7.38(4H, m), 749~75(@H, m), 7.59~7.63(3H, m),| 727.89 727.30
7.69~7.77(5H, m), 7.83~7.88(5H, m), 8(3H, m)

s = 6.86(2H, m), 7.36~74(6H, m), 7.49~7.58H, m),

9 7.73~7.77(10H, m), 7.84~7.88(8H, m) 71890 718.24
& = 639(2H, m), 6.91(2H, m), 7.36~7.41(4H, m), 7.49~7.5(4H,

60 m), 7.65(2H, m), 7.74~7.88(16H, m), 8.12(4H, m), 8.93(4H, m) 80296 80230
s = 1.3(4H, m), 145(@H, m), 1.72(12H, s), 6.58(2H, m),

61 6.69~6.75(4H, m), 6.99(2H, m), 7.27~7.28(4H, m), 7.36~7.38(4H, 90323 90241

m), 7.49~7.55(6H, m), 7.62(2H, m), 7.74~7.77(4H, m),
7.84~7.88(6H, m)

& = 288(4H, m), 572(2H, m), 594(2H, m), 6.63(6H, m),
62 [6.79~6.81(5H, m), 7.2(6H, m), 7.36(2H, m), 7.49~7.5(4H, m)| 705.89 70531
7.74~7.77(4H, m), 7.84~7.88(4H, m)

& = 577(2H, m), 599(2H, m), 6.63(6H, m), 6.81(3H, m),
63 [6.99~7(4H, m), 7.2(6H, m), 7.36(2H, m), 7.49~7.5(4H, m)| 703.87 703.30
7.74~7.77(4H, m), 7.84~7.88(4H, m)

& = 1.72(6H, s), 6.2(2H, m), 6.3(2H, m), 6.37(2H, m), 6.63(2H,
64 |m), 6.81(1H, m), 7.2(2H, m), 7.36(4H, m), 7.49~7.5(8H, m)| 820.03 819.36
7.74~7.77(8H, m), 7.84~7.88(8H, m)

& = 552(2H, m), 574(2H, m), 6.13(2H, m), 6.63(4H, m),
65 [6.81(2H, m), 7.2(4H, m), 7.36(4H, m), 7.49~7.5@8H, m)| 869.06 868.36
7.74~7.77(8H, m), 7.84~7.88(8H, m)

& = 352(8H, m) 611(2H, m), 6.54(2H, m), 6.63(2H, m),
6.71(2H, m), 6.81(1H, m), 6.95(2H, m), 7.2~7.23(4H, m), 7.3(2H,
m), 7.36~7.38(4H, m), 7.45~7.5(6H, m), 7.74~777(4H, m),
7.84~7.88(4H, m)

66 862.09 861.32

[AA] A7) &g 2ae] A=

/O)E, ETEEREdd, oA

Q
SRS #AA0R AgTe] 280 AHS UNF T, oAZzRLe| Yol nF F A&

Fo, FF T Aue 7@ e 110 7lwg dAst, ¥ A Aw U Ad sy 7z
4,4",4"-tris(N,N-(2-naphthyl)-phenylamino)triphenylamine (2-TNATA)S ¥ir, AW W9 JF=7} 10_6 torr
of =etst wi7kx] wiZ|AIZ]l ¥, Aol HFZE A7Fete] 2-INATAS ZSHAIA IT0 7] Aol 60 nm F49 A&+
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