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OMEREw, TuzclAs= Fo) sl olde WA §38 sHEAZZA, MRy,
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BOH, * Ry |-1. _L2 Rz >

7R Rt =
= =
- D — O
Ri—Li O R, R1—L1—:; Sw,
Br Ary
[%7] 932 19 2904 Ry WA Ry, Ly, Ly B Ar 7] 338024 1

Borge §7) A7 wd 245 Agen], B uve me
ALAF D AT Aol AAEE 15 o4 §718%
FBFS A7) B8 19 f7] 0Y FFELS S oY X
o WYF) FAE B AgHA

B, A7) f71R5E BYFS WA, 37 BYFE A
of s} olibel ERES H Eishs AL SHOR s

X S
N O O
[3}5}2] 3]
R1§1 /R153
N—L—N\
Ris2 Ris4

[%37] 3}eha) 3e0A,

L& A3 w= v X3 (6-C30)oddA, A3 wx=
RISI LHX] R154E }\1—% %%Zjl—g——‘?‘— —I‘-J—
(C6-C30)0}d, X8 = Hx3HE(C3-C30) 3] H

A& == Fek 3127} shuold %@
COANEFZLZ, g T v xgE wedFHaer)
olgpie, L5 (C7-C30)ulol A S 2
H] %] g+ (C1-C30) &2

Tra, @R, A
]
54 x

] ] 0]’—1— NRuRu
7, g w9 x29(C6-C30)0HE T+
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H(C3-C30) s Zetdelr). ], X3 EE vX3E EF(C1-C30)EZAAE, A3 = v xFd t(C1-C30) ¢
(C6-C30) ol A, A3 E+= HW% E2(C6-C30)otd A, 28 = v xgH (06-C30)0F=(C1-C30) 24,
28 = B (C1-C30) LA A, A& i v A FE(C1-C30) L ZE| S, X3 T H]X| 2 (06-C30) ot <
Al g e HXFE(C6-C30)0HEl e, X8 L= v X SE(C1-C30)LFA 7R, X$ T v XFH(Cl-
C3LgA7tRd, X3 = BX2E(C6 030)0} FhRd, Xg £ XS (02-030) LAY, X& £ B g

H(C2-C30)L71d, g T HRAIFH(6-C30)otE A7t d, X3 T A XSE (C1-C30) SFA| 7 E %A,
A& = v XS (C1-C30) ¢ 17}_@‘4_ Al, X3 e v XFE(06-C30) ot RE A, X3 T v X3
(C6-C30) ol Z A7t I S A], 7125 Ur J|EZ, 3fo]l=FAlo|AY A i et §3a8E EdstAY 23
a4 @k (C3-C30) 24 d == (c3—c H_@OE Ad=H FFuLE AL & i

e ZAE2EA 9 sERold2 B, N, 0, S, P(=0), Si E PEFE &% sht ool H=ZLAE

7] WY o W] o FolAE FowA Wl FU & glom, E 27 olge] Fo| 4FE B
9 & ATk B 9ol PAoAY FAE-RRES Eded Asst 49, B wge g sAed o
W wge A NS BAF S ATk ol 0.5 A 10Fe] £ BEE P4 & i, &)
OE saE Aol watel AF, Adl oig AEgel vt Holh, B4 bgAS WS Srste] wFESE
wyk ohe, $HE A48 AMATE BYL wel T3 v

AHE A|10-2009-00234425 0 71AH stFE=2 A & ow, By vl
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Fxo|A Aeld 4 glor), o]d dAHEHE AL olyr).
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AT oL WAGE Aol wigAsth, FARoRE, WY AF Fo FF w9 i L ATuwe] F
%o A= ES TRATHFS, B DAAT S &3 nve BRAY F5F == F5 4
B85S WAsE Ze] vt o)l oal, TEel gEE AL 5 v,

A7 ZIAYO=ZAE oA Si0(1<X<2), AI(1<X<1.5), SiON, SiAION &5 HHAsA & F

, G238 FEor = oAY LiF, Mgk, CaF,, &3 IJEF & 55

wgAsA 5 5 ogen, 34

1B

At ERAE dAd Cs0, Li0, MgO, Sr0, Ba0, Ca0 < ulgAslA & 4+ Urt.

wa, B oue] f7] A W el old, @Al AstE @ Aol AFe Aolw @xe] mHd A% A
9 sgEs 294 =Ree] B 99 Er 4% 49 33Ed Ady wwse 3 999 WA A%
s, old@ YHoR, Ax AW HFBe] goleo HANRE EF JJomye Wy wiAel A
2 29 2 Agey] foland. Ed, 4F 2 HATL e dolLon Hrna £ Jdezry w
F ool 4Ee 9 W Ager] folaidvh. wgAE AHd EREZAL 2 Folay % o4y
(acceptor) BHHZE 5 F Ak, wigAe 904 ERELAE Sze 24, D29 B GWE, Iz ®
# a5, HER 7% 9 ol5e EEL B & Ak

e #94 SREFS ASGAATOR AFgste] Tl ol WHFS b WA §7] A 0 27E A
e % v,

we) HAE e FAF g

oletol A, B wwel AT olshE fstel ¥ B@e] UE HFFL Hol B
oo Az W el WHEHS AYshE, ol wA 1 AA FeE oA

B(OH),

COT” - O— C 0
o o
sed P ede S

— oY — oY — oo

' i S

Shets AS] A=

igol F1 AR FHEAH0] Hol} axe] TEFH] g $5

wE 2-B 2R Wl Zd o] E(methyl 2-bromobenzoate) 40 g(152.6 mmol) ¥ Uz e@d-1-d B 2Y Ak(naphthalen-1-

ylboronic acid) 31.5 g(183.2 mmol) ¥}

HEZ|2(Eg A d ¥ 23) 225 ([Pd(PPhs)y] 8.8 g(7.62 mmol)E 27

ZglaFd HUbst, B 1 LE F7lelEA] wuke A7) 2 N9 ¥EHE JFR U9 E(Potassuim carbonate)
],

228 mL(458 mmol)$} ollEFE 228 mLE H7Fgcl. 100 CollA 5A7FHEeE SFAIR

BN F SFTe ddotAEHelER FEIY. f715E NgS0.2 dx AR
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2 A 24 g(91.49 mo)E 17 Zelaze] ¥a F BYVR wET ol2mo AL}, HEDs|mg
FE1LE %*—1 =75 TolA 10&3F aksho), MelLi(1.6
=)

M in hexane) 257 mL(0.41 mol)E H7}3laL -75 Col
A 1083 wEkskar Ad-ol A 3AIZF wRkgkTh, HESo] FAHE FTHT ololAHolER FE%TH. {USS
MgSO, = A% = 5l

[e) [)
AR F e Hd FU1E g0E AAT F A8 ddolEelER A/ ulw sho] A
2 3}gE B 20 g(83 %)= #& 3},

3}t B 20 2(76.23 mmol)S 14 =230 @il AcOH 300 mLE o] 0 TollA 1083F wwkstch. HyPO, 400

nLE F7beta Aol 1A17F Fob wwkelth, dhgo] FA W™ NaOHZ F3HA7] S/F59 cldolAlE ol ER
FEIT. F71F5E MgSO,E Ax A7 g 3ld SEH7|2 EE AAS T Alilky odolAHelES A &
w2 st AW FRelEag ) FYgo FFE C 13.5 g(72 ) S H s},

3sE Do AF

B35 C 13.5 g(55.25 mmol)E 17 ZgATo] 93 AF 72 e o232 o7 AL}, HEGSo =R
F 500 mLE 93 0 ColA 1087+ muksktl. NBS 19.6 g(0.11 mol)E H71etm 4] 3% ot
watgtth, Jhgo] FAREE FHG9 dEHolHHOIER FEIT. F7]5S NgSO,2 AX A7 oS A S
2 g5 AAZ F Az odolAHOEE /) &ulE o Ay FIZelEIy Hgo gFE D 13
(73 ©)E E3}

313HE D 13 g(42.21 mmol) & 17 Zex3e] ¥ F 7|2 wEa o232 o 2 X&), HESo|=ZF
2 500 mLE ¥ -78 ColA 1057 nwk3tc}l. n-BulLi(2.5 M in hexane) 24.1 mL(60.32 mmol)ZS Z7}3}al 14
ZF 3087 -78 TolA nwkslty, EglolWd R olE 6.85 mL(60.32 mol)E -78 ColA H74aket. 3083 -78
Toll A npkgh & A2oflx 443 F<t . WREo] FAEW TR oEoH o ER FEtE. f7]
% NgSO,E A= A7 g W SR SvlE AAS F Aty oEolAHOlEE ) SvlE st HH
AZvtEas ez 33E E 8 g(69 9)E s},

3}3l & Fol AX

2-F2ZetE -9, 10(4all, 9all)-theo] & 50 g(0.2 mol)3} HdrZ2Y 4k 37.6 (0.3 mol)9t ElEZIA(ED
Jdxzg)dels 9.5 g(8.24 mmol)E 27 ZEhxTo] et} EFAdS HybebHA] wRke Al7]al 2 Mo EH
% ZhEUle]E 500 mL(1.0 mol)¥} ol €k& 500 mLE FH7Fghch. 120 Coﬂfﬂ SAIZFEoF SEA 7T, HES o] =AY
W Ao WAANZ F FHT9 ddolMHo|ER FE%tt. f7]58 NgSO.2 Ax A7 o& 3d V=

8ulE AAR F ks oldopAElolEE A Sul she] Ay AmvhEaey] Ao S3E F 56 595
%

(Lol
rok
i

i

3e&E F 50 g(0.17 mo)E 17 Zgk23¢] Y1 AcO

=)

1L

it
i
2
—_
(e}
A
oL
=3
rE
ok
i)

. H3P0, 380 g(5.76 mol)<}

ol

HI 781 g(6.11 mol)E FH7}sta 150 ColA 3lF 5oF wukdit}, whgo] ZA¥™ NaOH & 43} HCIE F31A]7)

I AE ZAE ZE sk ZF 3 uAE oddolAHo|Ee Y1 100 T #F AZASL 3E G 40 g(90
= 2.

shet= He| A=

31 G 40 g(0.15 mol)E 17+ Zet23d Ya I BY7|2 wEal of2F o7 Aet. dolF=Z =g 500

nLE Y3 0 ColA 1083 wwkskt}d, NBS 28 g(0.15 mol)e A7 ela AdLolA] 8% FoF mubsith, Wkgo] &

ARH =759 odolAHolER FEdT f712S MgS0.E Ax A7 O8 FH F2r)E LS AAS
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StE 19 A=

3135 H 48 g(0.14 mol)¥ 33E E 43 g(0.15 mol) ¢} HEZZ|A(EFALZ~A)ZE 8.3 g(7.2 mmol) S
27 ZgtaTo #Hrbsvh, ERAdE HrbslHA wuks 2 Mo ZH% ZFEUolE 720 mL(1.4 mol)3}

A7) 3L
& 720 mLE A7FETR. 120 CollA 5AIRFESE EHRAIITE. wk FTAHH HLoFE YAANI ¥ F/RF
AqPotAlHolER FE3T. 7SS NeSO,= Ax AR vi 3 SE7|= &uE A & 4k o dolA

HolEE Ay Sulz 3}o] AY og 3IFE 160 g(84 b)E Hedit}.

<°l

EECEEE R

sletsE Jo| A%

3eHE 160 g(0.12 mol)E 17 Zgt2Tol] Y Ay BEYV|E BE of22 o Y&}, tolZFZ2H & 600
nLE 93 0 TollA 1057 wukskt), NBS 38.7 g(0.21 mol)E A7Fstn oA 35 FoF mukstc), u-Sol
TAHYA SHFTY dEAH O ERZ FEoTE. {F7]5E MgSO,E Ax A g I SR s AAS

7 Ak odotAEelES ) riE sto] Ad AmviEINY] Ao 3gtE T 60 g(86 9)E el .

33E 19 Ax
S J 10 g(17.37 mmol)F F|IREY AF 3.1 g(26.06 mmol) ¥ HEZGIA(EgHdza)ZdE 1.0
g(0.86 mmol)& 27 Zef=Fd Mgt EFAdE& HUFslHA wRkE A]71a 2 MY XHE JFRUOIE 86

mL(0.17 mol)¥} o &k2 86 mLE H7lch. 120 CollA 5A17HEQE S-FAIITh, Whgo] FTART Aoz WAzl
T 59 oEHolAHolER FEIT. F71ES MgS0,E HAFE AR D}% 3d SR &vlE AAZ F 9

A3t odotAEle] ES A7) ri® sto] Ad AmviEIdy] Fdow 3igtE 18.5 g(85 E ZEl R

ol

-

71 Az 19 WS ol&ste] #7] T shehE 1 WA aeE 1208 Alxskler, & 10 Alx" #7] 2
1

# 3EE9 H NMR 2 MS/FABE vrehidtt.
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[0092] [¥% 1]
a2 '"H NMR(CDCls, 200 MHz) MS/FAB
found | calculated
§ = 1.78(6H, s), 7.24(1H, m)., 7.39~7.44(5H, m),
1 |7.51~7.54(10H, m), 7.61(2H, m), 7.91~7.97(3H, m), 7.99(1H,| 572.74| 572.25
s), 8.09~8.13(2H, m), 8.52~8.56(2H, m)
§ = 1.78(6H, s), 7.24(1H, m), 7.39~7.44(4H, m),
7.51~7.54(6H, m), 7.61(2H, m), 7.82~7.84(4H, m),
1 7.91~7.97(3H, m), 7.99(1H, s), 8.09~8.13(2H, m), 597.75 | 597.25
8.52~8.56(2H, m)
§ = 1.78(6H, s), 7.24~7.33(4H, m), 7.4~7.54(12H, m),
22 |7.61~7.63(2H, m), 7.9~7.94(5H, m), 7.99(1H, s),[661.83| 661.28
8.09~8.12(2H, m), 8.52~8.56(3H, m)
5§ = 1.78(12H, s), 7.24(2H, m), 7.39~7.44(5H, m),
30 |7.51~7.54(8H, m), 7.61(3H, m), 7.91~7.97(3H, m), 7.99(2H,| 738.95| 738.33
s), 8.09~8.13(3H, m), 8.52~8.56(4H, m)
§ = 1.78(6H, s), 1.96(2H, m), 2.76(2H, m), 3.06(2H, m),
6.55(1H, m), 6.72(1H, m), 6.83(1H, m), 7.03~7.07(3H, m),
49 |7.24(1H, m), 7.39~7.44(4H, m), 7.51~7.54(6H, m), 7.61(1H,|627.81| 627.29
m), 7.75(1H, m), 7.91(2H, m), 7.99(1H, s), 8.09(1H, m),
8.52~8.56(2H, m)
§ = 1.78(6H, s), 7.24~7.25(5H, m), 7.39~7.44(4H, m),
67 |7.51~7.55(8H, m), 7.61(3H, m), 7.91~7.97(3H, m), 7.99(1H, 698.89| 698.30
s), 8.04~8.13(4H, m), 8.42(1H, m), 8.52~8.56(3H, m)
5 = 1.78(6H, s), 7.24(1H, m), 7.39~7.44(9H, m),
70 |7.51~7.54(10H, m), 7.61(2H, m), 7.91~7.97(7H, m), 7.99(1H, 748.95| 748.31
s), 8.09~8.13(2H, m), 8.52~8.56(2H, m)
§ = 1.78(6H, s), 7.24~7.25(5H, m), 7.39~7.44(4H, m),
91 |7.51~7.55(8H, m), 7.61(3H, m), 7.91~7.97(3H, m), 7.99(1H, 698.89| 698.30
s), 8.04~8.13(4H, m), 8.42(1H, m), 8.52~8.56(3H, m)
§ = 1.78(6H, s), 7.24(1H, m), 7.39(2H, m), 7.44~7.54(14H,
93 |m), 7.7~7.73(3H, m), 7.91~7.97(5H, m), 7.99(1H, s), 8(4H, 748.95| 748.31
m), 8.09~8.13(2H, m), 8.52~8.56(2H, m)
§ = 1.78(6H, s), 7.24(1H, m), 7.39(2H, m), 7.41~7.51(13H,
94 |m)., 7.700H, m), 7.82~7.97(8H, m), 7.99(1H, s),|748.95| 748.31
8.09~8.13(4H, m), 8.52~8.56(2H, m), 8.93(2H, m)
5 = 1.78(6H, s), 2.34(3H, ), 7.19~7.24(2H, m),
7.33~7.44(5H, m), 7.51~7.55(4H, m), 7.61(3H, m), 7.79(1H,
O ). 7.91~7.97(3H, m), 7.99(1H, s), 8.04~8.18(4H,  m), 02682 09628
8.42(1H, m), 8.52~8.56(3H, m)
& = 1.35(9H, s), 1.78(6H, s), 7.24(1H, m), 7.37~7.44(7H, m),
97 |7.51~7.61(7H, m), 7.73(1H, m), 7.91~7.97(4H, m), 7.99(1H, 678.90| 678.33
s), 8(2H, m), 8.09~8.13(2H, m), 8.52~8.56(2H, m)
§ = 1.78(6H, s), 7.24(1H, m), 7.39~7.44(4H, m),
7.51~7.61(11H, m), 7.73~7.79(3H, m), 7.91~7.97(4H, m),
100 17 09(1H, s). 8(4H, m). 8.09~8.13(2H, m). 8.4(2H, m), 895 74831
8.52~8.56(2H, m)
§ = 1.78(6H, s), 7.24~7.25(5H, m), 7.39~7.44(3H, m),
108 |7.51~7.61(10H, m), 7.73(1H, m), 7.91~7.97(4H, m), 7.99(1H,|748.95 | 748.31
s), 8~8.13(6H, m), 8.42(1H, m), 8.52~8.56(3H, m)
[0093]
§ = 1.78(6H, s), 7.24~7.25(5H, m), 7.39~7.44(9H, m),
109 [7.51~7.54(10H, m), 7.61(2H, m), 7.91~7.97(7H, m), 7.99(1H,|825.04 | 824.34
s), 8.09~8.13(2H, m), 8.52~8.56(2H, m)
5§ = 1.78(6H, s), 7.24(1H, m), 7.41~7.44(4H, m),
116 |7.51~7.54(14H, m), 7.61(3H, m), 7.97(2H, m), 7.99(1H, s),|648.83| 648.28
8.09~8.13(3H, m), 8.52~8.56(2H, m)
5§ = 1.78(6H, s), 7.24(1H, m), 7.41~7.44(3H. m),
119 [7.51~7.61(16H, m), 7.73(1H, m), 7.92~7.97(3H, m), 7.99(1H, 698.89 | 698.30
s). 8(2H. m), 8.09~8.13(3H, m). 8.52~8.56(2H, m)
§ = 1.78(6H, s), 2.34(6H, s), 7.24(1H, m), 7.31(1H, m),
120 [7.41~7.44(3H, m), 7.51~7.61(15H, m), 7.97(2H, m), 7.99(1H,| 676.88 | 676.31
[0094] §), 8.09~8.]3(3H, m), 8.52~8.56(2H, m)
[0095] [dAe] 1] 32 wgel whe §7) % SE8S ol 88 OLED 24 A%
[0096] ool g ARE o] &3 59| OLED &aks A4kl
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[0097]

[0098]

[0099]

[0100]
[0101]

[0102]
[0103]

[0104]
[0105]

[0106]

[0107]
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T4, OLEDE FA=CHA-3d A AZ) 2R Pojzl FHAT 110 Meh(15 o/0)g, EelF2eA"d, o
£, B, 2RFE SANOR Agdtel 283 ANS AT F, olameadd Yol nud ¥ AgHg
o

dgom, A% F2 Ao Jw EFdel 110 9 BAHL, AT FF A el Aol s Fxo

4" 4"-tris(N,N-(2-naphthyl)-phenylamino)triphenylamine (2-TNATA)S ¥, AW o A-FL=7} 10" torr

of =g w7l wiZ|AZ F, Ao AFES S17bste] 2-INATAS FAA 110 715 Aol 60 nm F7¢] AFF

2 An) e o= Ao s7]7% N, N'-bis( a-naphthyl)-N,N'-diphenyl-4,4'-diamine (NPB)<

_
o
LA ARE Q7s] NPBE FMAA ABEAF Aol 20 m FAY FFADEL SHeA.

NPB
2-TNATA
TS, A3ALTES AN F, 1 Qo BFTS oSy 2ol ARG, AF T ] 9] @
Ao T2ERA 2 WHo] mE IFE 1 & Y, ® & Aol SRERZA IFPEA S A YE T, F
EAS U2 52 SUAA TAEE J|FoR 2 YA 5 TEE =T A7) AEF AEdS fol 30 mm
FA HBFS ST

ojojA HAAGEZFOoZMN 7] T2 tris(8-hydroxyquinoline)-aluminum(III) (Alg)E 20 nm FAZ gk
P, g2 A

U, ARFPToZE 7] 29 35HE lithium quinolate (Lig)E 1 WX 2 nm FAZ S23
& F& A Z o] gdle] Al & 150 ] FAE F&Ete] OLEDE A &&kitt.

=
P
Alg Lig
Az A2 2 BB 100 torr A 2T 58 GAISke] OLED WFARE AHESIATH
[(Had 1] F#fe] &F A=E o] &3 OLED AAk A%
7] Ao 13 Fds Wyo g HAFFUAS, ATHESTS A F, A7) AT FF A Y9 e Ao
w3y $2E A5 tris(8-hydroxyquinoline)-aluminum(II1) (Alg)E ¥, % t& A= 3d7] +%9
' ; =) Ag% ol

Coumarin 545T(C545T)E 217 ¥ %, F E4S Y& £E=2 3IAA =3
q 1

30 mm FAY) MRS SABYL o] W £ FEE Al
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