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[Alzd 1] s}t 49 A=

1-B 2R -2-UEZAl 10g(49.5mmol), 1-YZEAH 22 10.2g(59.3mmol), EF4 200mL, o&k2 50ml % &=

=2
=
o
>
)
. offt

[e]
500mL2 F&3 &, SHS 102 HoAFAg. dofd {7158 FMgS0,E Axsha, {7

&33k & PA(PPhy), 2.9g(2.5mmol) 3} F2bZHE 20.5¢(148.3 mmol)S H7betgdth. A7) £35S 120C

JEAI7L & 2oz A3al J3UYREF 589 402 WSS FAAAL. 7] EFES FA

o El
T,
>

o
=2

Al AR, AEFtA AazEetE g2 gAste] 3%E 1-1 (10 g, 81%)S |,

3SHE 1-29] Az

3}k 1-1  10g(40.1mmol)E 1,2-tlZF2=2¢Al 100nle] 3¢ & EgoEAZAR 100ulE H7stdd. A7)
U253 S 150Co A 207 7FHEQF WHkA)Zl B Aleo g Wzhstn fujol 1, 2-tE 22y Eg|o|EAEA
AL A S/7E FA AASAT. , FH A0mLE Ao]FEATk. Ao

P
A f715E FNgS0, = Az, {7

AR f715S EA 300mLE &3
Q
[e)

=
rlr
=Y
=3
o
)
o
>
2
N
QL
2
)
>
o

7HA AdzgZzalE a2 A A s

o] 33E 1-2 (7 g, 80%)S LTt

313 e 1-39] A=

31etE 1-2 20g(92mmol) ¥ 1-BR2H-4-2 0 =Wl 43.5g(184mmol)S EF<l 500mLol] %< % Cul 8.8g(46
mmol), TJoln %ol et 6.2mL(92mmol) ¥} K;PO, 58.7g(276mmol)S FH7}slar 3041 7H5<E SEFA|Z . A7) wh&&3t
ES oz Yzsk & 2.0M b8 s0mlE WSS FAAZ|A FA LR FE3 F, SFHF 200mL=E Ao
Aok, Aol {7158 FeNgS0,E AxEal, f7]8vs et AASAT. AstA ARazvlE gy
2 AAste] 3gHE 1-3 (19 g, 56%)S AT}

3SHE 149 Az

335 1-3 19g(51mmol)S THF 250mLell ¢l & -78C=E W¥Z A7) % n-BuLi(2.5 M in hexane) 24.5mLE -78
CTlA 3 B(OMe); 8.5mLE H7}8ta 2A]7H5-QF wHEA|

o2

.

=

e

Ho

A7Veldtk. 7] EFES 78T oA 1A 7HEer wike
g9 10002 WS FAAZYG. I S, FA S00LE FEF F
715E FlNgSoE dxstar, fr18mie Agstel A AlAsk Y. AAAgste] shitE 1-4
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(14 g, 81%)& AT},

e 2-19 AX

ZF 0.2l 50g(247mmol )& YEZ Al 1Le =1 & YEZ Al 200nLe] H3% BE 12nL(234.7mmo) & HZ
3 A7pslgith. BE gdo] AUFE F 204 2HEe Ao WA AT, A7) ukg-gdo] EstE E]O-'@‘r*&?ié}
YEF +89 500mLE FH7Este] W& TAAFT. 7] EFES FA LR FE%% F, T/ ILE A

. doxl fU15S FHMgSOE Axsta, f7]8vlE gdstddA AASY. degtd FE § AAG3
3}eE 2-1 (65 g, 94%)S LA},

3}3tE 2-29] Ax

S}EE 2-1 24.5g(87.1mmol ) THF 500mLell =<1 & -78C= WZtA]7]3L n-BulLi(2.5 M in hexane) 45mLE& 3
Jbekar 1A 7S wukstdth. 2™ g, B(OMe)g 15mLE H7Fetal 2A17HEQE WAl7 L et EE 89

250mL2 WSS FAAIFHY. FA ILE FE3 -, T/ 200l Aok, dojd f7158 F4MgS0,2 Ax
sta, fr18me skl AASRY. AEAsI E 2-2 (14 g, 65%) & LT}
2

=
2,4-vF22F =9 8.1g(40.6mmol), 3}FEE 2-2  10g(40.6mmol), EF<l 200mL, of&r2 50mL ¥ = 50mL=

Z3st & Pd(PPhs), 1.9g(1.64mmol)3} Ky,CO5 12.9g(122mmol) = H7FIATh. 7] TFES 120Tol A 5A]7Hs9
SERA Ao A3n QHURE £8 200 WS FANAT. A7) EFES BA S0l FEE
5 Aol AR

F 4
L FRE 50 Lz AelFth. Peld §7152 FANgS0E AZSn, §7186:
i
=

2E F AAAs] sghE 2-3 (10 g, 68%)S DAt

32 2-3 5.0g(13.7mmol), 3}3E 1-4 5.54g(16.4mmol)S EF<l 100mL, oN€hS 20mL ¥ = 20mL=
Pd(PPhs), 1.6g(1.4mmol)3} KoCOsy 5.7g(41.1mmol)S H7}5Ict. A7) TEES 120TCoA] 5A|7HE<H

T Aeo® 233 AStEE 89 20mE WS TAAFT. 7] EFES EA 25002 FET T,
3omL= AolFtt. ol 7SS FNeSo,.= Axstar, f7]&mis Askstel A AAsT. A2t
T AAAs] 3gE 4 (5.9 g, 69%) S LAt

MS/FAB: 621.22(found), 621.73(calculated)
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[HAe] 1] & &l e #7] dAANEE shedheS o83 OLED &2k A1z

W el whg AmE o] g x| OLED AAE Al#Fslth. 41, OLEDE S ~(GH-7dA Ax) 25
HAs 110 #H(15 Q/0) &, #ﬂaii"ﬂ%‘ﬁ, oM E, g, THTE TAHLE AL %

=3 of Wol Bt F A&t o g, I S& FH|e] 73 E

A\ uje] A 2-TNATA  (4,4',4"-tris(N,N-(2-naphthyl)-

phenylamino)triphenylamine) S Qi, AW We] AF%=7t 100 torre] =28 wzhx wj7|AZ7 &, Ale] AR

S A7bske] 2-TNATAS SEAIA 110 7132 el 60 mm F7A9 AeFATS SHadt. oloA, g S &

") o] th2 Ao NPB (N,N'-bis( a-naphthyl)-N,N'~diphenyl-4,4'-diamine) S YL, Ao AFE A7}sto

NPBZ %‘?:_”\]74 BAEFAT Hol 20 nm FAC AIALFTS FARASUG. IF T FH] U9 dF Ao

E ARz 10 torratld 1F 58 AAE B uye wmE gitE 32 Y, !

(piq)sIr(acac) [bis—(1- phenyl1soqu1nolyl)1r1d1um(III)acetylacetonate]§ Zdzagy=

T2 SWAA 4 WA 20 THeE =g o N A AT ALdS Yol 30 nm FAL P 24819

ol AARALGFTo2M Alq (tris(8-hydroxyquinoline)-aluminum(I11))E 20 nm FAZ F23 v, AAF<

9% Liq (lithium quinolate)E 1 WA 2 nm FAZ =3 & 2 JF =2 A0S o =5

150 nm®] FA = F&ske] OLEDE Al =FskiTt.

g

5 Aol

As M2 7} 3ES 106 torr 3tollA 1 53 FAlste] OLED L3S = ARSIt
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a2 A3}, 6.5 Vo] Aol 14.0 mA/em o] AFIF

o
A

WgZo| A E2E AozA IR 42 o] L3 R 9=,
a2 A%, 7.5 Vo] AelA 14.0 mA/em’e) AF7F Eglow,
WFSolA T2E A52A 3LE

& o83 A 9=,

AT, 6.7 Ve AgtelA 14.6 mA/en ] AFIF Egon

Fol A=A

[HA]e] 4]
WP TAE ABREAN e 145 o]EF A 9o,

< A, 6.8 Vo] Aol 14.1 mA/em e HEI} Bgon,

FZoA T2E A52A FE 165 o] &3 A 9ol=,

1 AT, 6.5 Ve AgtelA 13.9 mA/en o] AFIF Egon

v

WP TAE AREAM e 162 o]&F A 9o,

o AT, 6.3 Ve] ALelA 14.6 mA/en’S) AFIF B o,

BTl TAE AREA BgE 208 o83 A 9o,

1 AT, 6.4 Vo] Aol 14.2 mA/en e AR} B ow,

A ZAE A A B oubgol 3dE dial 4.4

e YO OLED £AE AL,

2 A, 7.5 V] AgelA 15.3 mA/en’e] ARt Egom,
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, 1052 cd/m’9] HAksto] BhelEQIT),

AAlel 13 FLR HeR OLED 22k Al#Hek3t

AAe 13t BAF PO 0LED 248 A9

Aol 13 L o= OLED &AE Alzhshsl

Arel 19 $Ue PO OLED 245 A3

1048 cd/m ©] = Aukapo] el A},

‘~bis(carbazol-9-yl)biphenyl (CBP) & o]&3}laL, AF

2 H2=2-E-8-F v BE) (p-dAlddEd ol BE)LFr|F(I11) (Balg)E AFES AS AYstas A
X=
[e}

1000 cd/m e A Aput

o
©
ot
rO
i
32
)

& ool ALF f7] g serE e w3 540 Tl AR ] 5 SA4E Holv A 41 5
AT, EY FTFeshle] AdV|2 = ¥ W e f7] W APES WFE SAE AR AR
b WFEAe] Hojd Bk oplgt FEALE 0.7 ~ 1.2 V ASANAFOEA AHF LY 4E5S FEd
2HAES A 5 A9l
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