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[0088]
[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]
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[Az=e] 1]8}3t= 1649 Az

¥
B(OH)z ’—Br Q O Q Br—> O B(OH)2—> Br
O‘O e O‘O — L0 20
C. ooq‘ o”‘
Br

@E@H)z Q.Q Q Br . O.Q O BOH),

ao
BERFEZH 15.0 g(58.3 mmol), HHBEEAF 8.5 g(70.0 mmol), Pd(PPhy), 6.7 (5.8 mmol)& E5<l/ol &
& Z47F 300 mL/150 mLell 5?1 th, 2M K03 89 486 mL& Ho] Fal 120CellA 5417 F<k 3
FEAT. A7 delRl f71%

o adnE d2ow 2k Fi SHRFE JhE S TR, AR o
S F4 MgS0, 0.2 Azt 044*‘6 of Y AR F THF/vge= AZ2Ast] gte a 12.0 gBl= &
At

3}t a 11.7 g(46.0 mmol), NWBE2ZRZA]
A NC 360mLell =<1 E}—‘)— ALoA 5AZEERE wEkitk. 2UTE SRTFE 7 1%}%% Z83a MR F&
St o714 dolxl f715E T4 NMgS0, o2 X3St ofFste] Ak FHFAIZ T THE/ e A2 A sk

)=
5

S3tE be] Az
Yo]u] = (Mbromosuccinimide) 9.0 g(50.6 mol) & HA FEA| s}
13 n

slet s co AZ

(

S b 13.0 g(39.0 mmol)E THF 150 mLoll Ho]ar =78 Col A n-BuLi 23.4 mL(58.5 mmol 2.5M in hexane)<
1 Y=, A & EWERYOE 5. LS Y. A2olA 12417 wiE & FF5E Wil EAR
Pk, B MgS0, 0.2 Ax3da 7 E57359Y. a9 BEddte] 3dFE ¢ 7.6 g(25.5 mmol, 67.2%)=

)
L m
ol

ol
ne —&N'

o

At

shet= do] A=

39S ¢ 7.6 g(25.5 mmol), 1,4-tho]BZEHlAl 6.0 g(25.5 mmol), Pd(PPhs), 3.0 g(2.6 mmol)S EF<l/o ¢t
< 77} 200 mL/100 mLoll =91 U3, 2M Na,CO; =89 200 mL& o] Fa 120Tol A 5A1ZF 5ok 87 mukA|
A, 2ty ARo® 2EE WUFy FTHTE U8 WS TE5a, EAR FEIIITH. 974 Aozl f7]
o o MgS0, 0.2 HEstal ofdste] et wHAZ & THF/vivhE R ARt s3kE d 7.4 g(18.1

mmol, 71%)& LA},
33 e 1-19 Ax

2-2 22 EZAI-9,10(4al, 9al)-tho] & 50.0 g(0.2 mol)¥} #|d R EAF 37.6 g(0.3 mol)e} Pd(PPhs), 9.5 g(8.2

_26_



[0099]

[0100]

[0101]

[0102]

[0103]
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[0106]

[0107]

[0108]
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[0110]

[0111]
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mol)E o] F ZeaFd H/st). ERAS FUMsPAA wRES A7) 2M K.CO0; 528 500 mL(1.0 mol)T} ol
ehE 500 mLE FH7FSoh. 120ColA 5AIZF 53 FFAIZITH, ¥kEo] FAHW HA2om YA § FTHST
O

FAR &30, #7158 7 NgSo,e=2 2 3 72 SviE AAF F ALk EAS N

N

G2 3] A FulEagdR 28std 3% 1-1 56.0 g(95.0%)2 AAr}.
3t E 129 AxE
33E 1-1  13.0 g(45.7 mmol)E o}MEAF 200 mLe]l Y1 HI 120 mL(914.5 mmol, 57% <=&<H), H;P0, 80

al
mL(777.3 mmol, 50%& A 3 3k whk dth, 12A13F & Ao Y7bstal TRTE Yol AAE nAE
AA

e ¥ s <t
72t o). NaOlFEA o2 HojFal SHTY g2 AT, EAZ AZFAsA IFE 1-2 10.0
2(39.3 mmol, 86.0%)< AUt

3IstE 1-39 A=

33 1-2 10.0 g(39.3 mmol)E THF 500mLe] 5]l N-HEREAOIHE 7.8 g(43.3 mol)& FATE. 244
e adt § oAk SRSt A 1A dugE Ao FUT FFE 1-3 11.4 g(34.2 mmol,
87.0%)& ATt

335 1-3 11.4 g(34.2 mmol), 9,9-tjWE-9H-ZF 2 #-2-9 B EAF 12.2 g(51.3 mmol), Pd(PPhy), 1.9 g(1.7
), 2M KsCO3 50 mL, EF<l 100 mL, oL 50 mLE& 91 5A17F 3F wyl 9. Aoz Wzslay &§7
TE 493 FAR FESAY. F4 MgS0, 0.2 Azt 7Y TRSIAT. A IAE NCol| ol A FhA

de3dd. 2 57 3 dees 24 38E 14 14.0 g(31.3 mmol, 91.6%)2 LAt}

312 1-4  14.0 g(31.3 mmol)S MC 500mLoll *oli N-B 2R Yolu= 12.8 ¢(72.1 mmol)S ¥t}t. g7
AP § Ao R WZstal ek TRl AdE uAE veEZ Ao Foth S§E 15 11.4
g(21.7 mmol, 69.2%)S AUt

3I3tE 1-69 A=

El
rE‘,
w

3eE 1-5 11.4 g(21.7 mmol)S THF 150 mLell =o]ir -78ColA n-Buli 11.3 mL(28.2 mmol 2.5M in hexan
e)S HH3 dert. dA $ EFHERYE 4.81LS WAL 24 12A17F wHE & FHSFE Y EA
2 =&Y, B4 MgS0,2 AFEa 7t Z=HE90. 249 Bl 33E 16 7.1 g(14 7 mmol, 67.5%)
S A

335 1649 AX

35 16 7.1 g(14.7 mmol), 3}¢=E d 5.0 g(12.3 mmol), Pd(PPhs)s 1.4 g(1.7 mmol), 2M K.CO; 35 mL, &
Fel 100 mL, ol€h& 40 nL& Wil 5AIF SF kb SISk, Ao ® Yyreta wekes 9i AdE aAE
et osiltk. ozl BAE CHCLzol sola AE|zhAel] dEletqltt. et $F & EAR AAAs o 33t=
164 7.0 g(9.0 mmol, 73.7%)S AUt}

471 Az 19] WS o8t f7] B spekE 1 WA Sk 2002 AlFstiom, E 1o Axd f7
Wt BstE S H NR 2 NS/FABE rERNISITH
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[0113]

[0114]
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- . MS/FAB
Itet=E H NMR(CDCls, 200 MHz)
found calculated
& =  725@H, m), 739~7418H, m), 7.51~7.52@8H, m),
1 1758~7.614H, m), 7.73(H,” m), 7.91~8(10H, m), 8.13(1H, m) 70889 | 70828
& =  17206H, s) 7.25~728(5H, m) 7.38~74109H, m),
2 [751~7550H, m), 7.61~7.632H, m), 7.77(1H, m), 7.87~7.979H,] 77499 | 77433
m), 8.13(1H, m)
& = 7.25(@H, m), 7.39~7418H, m), 7.51~7.52(8H, m), 7.61(1H,
7 |m) 7.82~7.97(12H, m), 8.12~8.13(3H, m), 8.93(2H, m) 75894 | 75830
5 = 2343H, m), 725-74116H. m) 7.51~7.52(8H, m), 7.61(1H,
13 ), 791~7.97(7H, 'm), 8.13(1H, 67285 | 672.28
& = 7.25@H, m), 7.39~7.41(8H, m), 7.5~7.52(10H, m), 7.61(1H,
24 1), 7.86~8(11H, m), 8.13(1H, m), 8.45(1H, m) 764.97 | 764.25
5 1726H, s), 7.25~741(15H, m), 7.51~7.55(10H, m),
28 (761.7630H. m), 7877.97(8H, ), 813(1H, m) 77499 | 77433
& = 7.25@H, m), 739~741(8H, m), 7.51~7.52@8H, m), 7.61(1H,
32 |m), 771@H, m), 7.82~7.97(9H, m), 804(1H, m), 8.12~818(3H, 78297 | 78230
m)
& = 725~741(15H, m), 7.5~7.520H, m), 7.61~7.632H, m),
39 |79~797@8H, m), 8.12~8.13(QH, m), 8.55(1H. m) 747.92 | 747.29
& = 7.25@H, m), 7.39~741(8H, m), 7.51~7.52@8H, m), 7.61(1H,
47 |1, 7.82~7.84(4H, ), 7.91~7.97(7H, m), 8.13(1H, m) 683.84 | 683.26
& = 7(H,  m), 725~7260H, m), 7.39~7418H, m),
51 (7.51~7.52(9H, m), 7.61(1H, m), 7.91~7.97(7H, m), 813(1H, m), 65981 | 659.26
8.5(1H, m)
& = 7.25@H, m), 7.39~741(8H, m), 7.51~7.52@8H, m), 7.61(1H,
57 |y, 7.91~7.97(7H, ), 8.13(1H, m), 871(2H, m) 661.79 | 661.25
& =  725@4H, m), 739~741@8H, m), 7.51~7.52@8H, m)
61 [7.61~7.673H. m). 7.8(H,  m), 7.91~7.97(7H, m), 813(1H, m).| 71086 | 71027
8.7(1H, s), (H,)
& = 7.25(5H, m), 7.33~7.52(20H, m), 7.58~7.613H, m), 7.69(1H,
67 |m), 777(1H, m), 7.87~7.97(H, m), 8.13(1H, m), 8.55(1H, m) 82402 | 82332
& = 196(H, m), 276(2H, m), 3.062H, m), 6.55(1H, m),
70 |6721H, m), 7.05~7.07(H, m), 7.25@H, mj, 7.38~741(8H, m).| 71390 | 71331
7.51~7.52(8H, m), 7.61(1H, ‘m), 7.88~7.97(7H, m), 8.13(1H, m)
& = 7.25(H, m), 739~741(8H, m), 7.51~7.52(8H, m), 7.61(1H,
88 |m), 7.82~7.97(11H, m), 804(LH, m) 812~818(4H, m) 893(2H| 809.00 | 80831
m), 9.15(1H, m)
& = 3052H, m), 414(H, m), 655(1H, m), 672(1H, m),
97 [705-707GH, m), J25@H, m), 738-7416H, m) 751~7.528H, 69988 | 69929
m), 7.61(1H, m), 7.88~7.97(7H, m), 8.13(1H, m)
& = 7.25@H, m), 7.39~741(8H, m), 7.51~7.55(10H, m), 7.61(2H,
104 |m), 7.91~7.97(7H, m), 8.04~8.13(3H, m), 842(1H, m), 855(1H,| 78498 | 78431
m)
& =  725@H, m), 7.39~74109H, m), 7.51~7.52(12H, m)
113 1758.761(3H, m), 7.73QH, m), 791~7.97(9H, m), 813(1H, m) | /8498 | 78431
& = 7.25@H, m), 7.39~741(9H, m), 7.51~7.52(12H, m), 7.61(1H,
117 |m), 771QH, ‘'m), 7.91~7.97(7H, m), 81~813(3H, m), 834(2H| 83504 | 83433
m). 8.99(2H, m)
& = 7.25@H, m), 7.39~741(9H, m), 7.51~7.55(12H, m), 7.61(LH,
120 |m), 7.79Q2H, m), 7.91~8.01(8H. m), 8.08~8.13(3H, m) 855(1H| 86108 | 86034
m)
8 = 6E3H m) 669(H, m) 681CH m) 72-7256H, m)
129 [7.39~741@8H, m), 751~754(10H, m), 7.61(1H, m)| 82603 | 82534
7:91~7.97(7H, m), 8.13(1H, m)
& =  725@H, m), 7.39~741@8H, m), 7.51~7.55(10H, m)
131 |7.61~7.64(0H, m), 7.74~7.84(6H, m), 7.91~7.97(7H, m), 8.13(1H, 76293 | 763.29
m)
& = 7.11(6H, m), 7.25~7.41(25H, m), 7.51~7.52(8H, m), 7.61(1H,
133 1, 7.91~797(7H, m), 8.13(1H, m) 90114 | 900.38
& = 6632H, m) 681(LH, m) 7.2~7.25(6H, m), 7.36~7.41(9H,
135 |m), 7.49~752(10H,  m) 761(1H, m), 7.74~777QH, m)| 800.00 | 799.32
7.84~7.97(9H, m), 8.13(1H, m)
& = 6632H m), 681(H, m), 6.98(1H, m) 7.2~7.25(6H, m),
144 |738~74109H, m),  751~7.61(12H, m), 7.88~807(H, m)| 800.00 | 799.32
813(1H, m)
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& =  725@H, m), 739~741(13H, m), 7.51~7.52(12H, m),
133 1761(1H, m), 7.91~7.97(11H, m), 8.13(1H, m) 835.04 | 83433
& = 7.25~741(19H, m), 7.5~7.520H, m) 7.61~7.684H, m),
157 17790H, m), 7.91~7.97(12H, m), 8.12~813(2H, m), 8.55(1H, m) | 100023 | 999.39
& = 7.25(aH, m), 7.39~7.41(13H, m), 7.48~7.61(16H, m), 7.7(1H,
161 |, 7.91~797(11H, ‘m), 8.13(1H, m) 91114 | 91036
& =  725@H, m), 739~741(7H, m), 7.51~7.52(12H, m),
174 17 58-761(5H, m), 7.73(1H, m), 7.91~8(H, m), 8.13(2H, m) 784.98 | 78431
& =  17206H, ), 7.25~728GH, m), 7.38~741(8H, m)
175 |7.51~7.55(13H, m), 761~7.633H, ~m),” 777(1H, m)| 851.08 | 85036
7.87~797(8H, m), 8.13@2H, m)
B = AT 9 725-7286H m) 738-TAlEH, m
180 |7.51~7.55Q1H, m), 761~7.63GH, ~m),” 777(LH, m)| 100324 | 100247
787~ 797(6H m), 8.13(4H, m)
& = 172(6H, s), 7.28(1H, m), 7.38~741(9H, m), 7.51~7.55(%H,
191 |m), 7.61~7.63(2H, m), 7.69(1H, m), 7.77(IH, m), 7.87~803(10H, 77597 | 77532
m). 8.13(1H, m), 8.78(1H, m)
& = 172(6H, s), 7.28(1H, m), 7.38~7.42(18H, m), 7.61~7.63(2H,
193 |m), 777(1H, m), 7.87~7.97(6H, m), 811~8.13(3H, m), 832(1H,| 71489 | 71429
m)
8 = LT26H 9. 175EH m), 272K m) 728K, m)
194 |737~74109H, ), 751~7.63(1TH, m), 777(H, m), 78103 | 78038
7.87~7.96(8H, m), 8.07~8.1(2H, m)
& =  725@H, m), 739~752(15H, m), 7.58~7.61(4H, m),
195 1773.779G3H, m), 7.87~7.92(8H, m), 8(2H, m) 70889 | 709.28
& = 2343H, m), 71(1H, m), 7.25~741(13H, m), 7.51~7.52(4H,
196 |, 7.58~7.62(5H, m), 7.73(1H, m), 7.89~8(9H, m), 8.13(1H, m) | /4090 | 739.29
& =  17206H, s), 7.25~728GH, m), 7.38~741(7H, m),
197 |7.51~7.550QH, m), 7.61~7.643H, m), 7.77(1H, m), 7.87~7.97(7H. 80000 | 79932
m), 8.09~8.16@3H, m)
& = 1410H, s), 7.25(H, m), 7.39~741(6H, m), 7.51~7.55(10H,
198 |m), 7.612H, m), 77(1H, m) 7.85(1H, mj, 7.91~7.97(H, m)| 76499 | 76434
8.04~8.13(3H, m), 842(1H, m), 8.55(1H, m)
& = 1726H, s) 7.28(LH, m), 7.38~739(7H, m), 74(lH, s)
199 |741~7.52(16H, m), 7.55QH. s), 7.55~7.63(8H, m), 7.77~7.79(H, 110537 | 110444
m), 7.87~7.97(9H, m), 8.1~8.18(3H, m), 8.49(1H, m)
& = 172(18H, s), 7.28(1H, m), 7.38~741(9H, m), 7.51~7.55(%H,
200 |m), 7.61~7.63(3H, 'm), 7.69(3H, s) 7.6900H, m) 7.77(3H, s)| 100731 | 100645
7.77(0H, m), 7.83~7.97(11H, m), 8.13~8.15(2H. m)
[0115]
[0116] [HA]of] 1] & 2o m& {7] &3 81528 o83k OLED 4AF A=t
[0117] e g ARE o] &3 20| OLED 4AHE AlAE3iT
[0118] -4, OLEDE SH;=(AA-ZEAF AX)ZHE Ao FHAT 110 (15 Q/0)S, EZEFZZdAEd, oA
£, oee, 2748 w440 ALgde] 287 ARG AN T, oATel Yol HUT T AT
o}
[0119] geog, Ay Zz Aulel v EZYd 110 7|#S AXsta, JF FZF A8 e Ao ] Fxo
-6
4,4" 4"-tris(N,N-(2-naphthyl)- phenylamlno)tr1phenylam1ne (2-TNATA)-S 231, AW U9 AF=7F 10 torr
o EUE @A WA F, Aol RE 7k 2 TWIAE SUAA 110 71 49 60 n A HEF
ASE T3, oloiA], AT %i} Aul Ule] o2 A s7]% N, N'-bis( a-naphthyl)-N,N'-diphenyl-
4,4'-diamine (NPB)& ¥, Ao AFEZ 27lsto] NPBE FUAIA AEFFYS 9ol 20 i FAY BEAEES
F a9l
99N
OO 00 00 S Sav I
I I
[0120] 2-TNATA
[0121] ATTFUS, AFAESTS A £, O ol EF35S v 2ol TFAAT. AT F3 A U9 3%
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[0122]

20 nm AR F

AR 5

71 729 tris(8-hydroxyquinoline)-aluminum(III) (Alq)

S

olo}n AARGF o ZA

[0123]

=
-

1 WA 2 nm
A 2}

=
=

7] 7%9 3}eE lithium quinolate (Liq)

S

2
ol

oy

tel OLEDE aF3itt.

EX A
R

Fol Al &=& 150 mme] FA=E

S

Rl

=zt

3L =
e}

Lig

[0124]

Foict.

S

3l OLED 2352 AlE

3t A

ES
[e)
}PES o)%

torr sfollA 23

-6

10

[0125]

P K

+ OLED

3
<&

[0126]

o

Aul o] @ Ao

.
=2

[0127]

}7] +%2] dinaphthylanthracene(DNA)E

S

EZA

e

2ol 30 nm

=

o

Hqg

oL
[e)

[0128]

3Fed Al

°o]-&

=
=

2+ A1)

[0129]

e}

Al

}o] OLEDZ

=
RS o)

535 150 mme FAR =

Ik

+ OLED

3|
s

o]

[0130]

Ao

F oA o) the

Z

aL,

=2 u
= o

21 DNA

2
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