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ol EF Ao H;

Ry WA Ry 2 Ry WA R 242 5HH oz F4, 44, 24, (C1-030)L¢Z, ((6-C30)oFd E+&= (C2-
C30)elElZetdoln | R} Ry S FIEAY A & (C3-030)LZd = (C3-C30)LAdA o
2 AdH 292 n8E AT F

71 L2 L9 ofgdl, FEZeldd, 47 R, R WA RS €, AEEYY, FHEASESD, gAd, &
71d, o}, sHRold, of=2<dZ, T R WX Ry, Ry WA Ry €7, ol Ex sHRolH S A= 594
o8 Taa, (C1-C30)¢d, FRCI-C0EA, 22, Aokw, (CB-CANZRLA, 59 WX 791 e
F2L, (C2-C30)LAd, (C2-C30)¢71d, (C6-C30)eFd, (C1-C30)&=A], (C6-C30)oFE=A], (C2-C30) & H
Zokd, (C6-C30)0Fdo] A1%kel (C2-C30) el =obd, (C6-C30)°F=(C1-C30) 24, (C1-C30) 22 (C6-C30) ok,
(C6-C30)0}HEIQ, T T T](C1-C30)UZolu, Ty T T](C6-C30)oFZolu],  (C1-C30)2LZ (C6-
C30)oFdotr|, T (C6-C30)etdrEd, H(C1-C30)¢ZE=d, (C1-C30) LA (C6-C30)otdr=d, E(Cl-
C30)LgAaH, ] (C1-C30) LA (C6-C30)oFA A, (C1-C30) LA (C6-C30)otE A, EF(C6-C30)otHAH, N-
FhEE, FI28A, YolERZ 9 Fo|=EAR o]Foi FoBRE AuHE s ojder © XFdE £ 9l
o,

a, d ¥ evw ME SHHORZ 1 YA 49 Apolar, 2 o] A4l S 449 XA = AR gAY A

S A~ .
olgd 4 9aL;

= 1 WA 39 Agrolar, 2 oo Al A A AfAE AR LAY Aol & lan;

ci= 1 x| 29] Agrolar, 2 o) Al A Azte] AdA = MR FdsAY Fold ¢ 1AL

d, Hyd, ¢tEZ <ldd(indenyl), =524
Id, GEebd, EReddd §& XA, o
i, QFELE 1-MEF, 2-9tEY 2 9-EZ

Feodd, -5F0dd, 4-EF2ud H 9-EFHUdE BT

o

2t Feh T,
L dlvEd, Eeldde)
R
gav, E
e,

-
24 ol
o

~ o r

’

(6 o
o &

i
il

Botlo pob a0 orr B o il

[@)]
23
il
2
o

-
Kl

to i)

= (o

e,

rlo 3

T

Y

of

of 71Ae TeElzeld, & WIS ag =

o

A A=A B, N, 0, S, P(=0), Si % PRYE AdEs= 1

afel sE=dAE wetetal, veiA WS ] 24 Axph @Al ok ags fnske e, 5
69 vtk sEl ol vhet sEl 2ol B sk ol o] Ml fht Sobd vheb e Roldeln, Fw
3

NN
e

£ ok
N

zahg S ok w3, B owgelAel sezolde sht olde suzelde] vodgor AnY
o E£3

ot

b, 7] slEleldsls aelu) slERAas AsEAG AgsEl, dF Sof N-Sajels i
BT 27k ke 0FS B FAAQ A2 FY, Hodd, 9B, onEY, daE
oftolEd, olhElolEd, o&AEY, SAEY, SAUelEY, Eelelxld, HEHAY,

vl deld, e, e :

d, WzevgEd, W=z
[e)

u)

o
° N g
BN 4l gl

U
oy m o
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[0032]

[0033]

[0034]

[0035]
[0036]

[0037]
[0038]

[0039]

[0040]

[0041]
[0042]

on

£50l 10-1531904

EFH, B odme ZAFEe] JdE (C1-030)2’ 7l (C1-020092 E=x (C1-C10)94S Egsta,  “(C6-
C30)obd’ 7]1= (06-C20)0F = (C6-C12)otHS FF3th.  (C2-C30) Bl 2o}’ 7= (C2-C20)38lH =2l
T ((2-C12)3HRe}a S F3ata, (C3-C3NAZFELZD’ 7= (C3-C20)AZFRYY == ((3-(NHAZFELZ
S Z33IT. (C2-C30) A e &Y’ 7l (2-C20)LAd e 47d, ((2-C10)2Ad e &7|dS

R

B oude] e f7) A4AEE GRS ) SEy 2 wE 3o EAHE 47 AAAEE dTRS £F
S

R2 (R3)b N /1 N (Rs)d

(71 HolAM, Ri WA Rs, Xi, Xo, L, Y, Z, a, b, ¢, d B e 7] 384 1014 9] Hofo} Fdsirt.]

Bowgel me f7] ARG BFEe S He 4R EANE A7 ARG BEES

n% %
o,
Y

x(R19)

[77] 2ollA, Ry, Ry, Rs, L, X, Y, Z, a, ¢ € d& 7] s+sh2] 19149 Fee} 5L, Ry E Ry AE
EHHoR Fh, 44, (C1-030)2Z, FZ(C1-C30)2Z, sz, Aot (C3-C30)AF=LZ, 59 WA 7
=

Ao FHEHZAZELSZ, (C2-C30)&Ad, (C2-C30)&71d, (C6-C30)°12, (C2-C30)3lHZod, (C6-C30)ot=
(C1-C30)2Z, -NRizRis, -SiRiRisRis, ~SRiz, ~ORis, WUOIER HE dle]=FA01H; Ry WA R, & A7) 318H2]
1ol-e] Aol Fday,; L 9ddZds, (C2-C30)dHZolddl T (C6-C30)orddelar; Are T4,
42, (02-C30) 3 El = ok, (C6-C30)0bd T (C1-C30)%¢ZolaL; Vi -0, -S-, —CRoRu~ B -NRy-0]L;
Ryt WA Ry ZH2t HyA o 4, F44, 2, (C1-63002¢Z, (C6-C30)od E= (C2-C30) 3 H 2o} o]
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[0043]

[0044]
[0045]

[0046]

[0047]

[0048]

on

E546 10-1531904

o x B ye AR SHH0R 1 YA 49 Fgolal; Y] LY ofddl, sElEoldl, Ry B RS &7, AIFE
297, AEBRANFRLD, 2Ad, &Id, of, slHReld, ol2d, 9 Ar 9 FElRol, old & &
7, Ry WA Rpo &4, ol & FHZoHE M2 HgHor F44, (C1-030)27, =(C1-C30)¢4,
gd27, Alol, (C3-C3AIZELZ, 59 WA 799 FHZAZ2LZ, (C2-C30)LAd, (€2-C30)L71d,
(C6-C30)0F, (C1-C30)Y=A], (C6-C30)oFaSA], (C2-C30) &l el 2ok, (C6-C30)o}H o] X3Hd (C3-C30)3] H]
2o}2l  (C6-C30)°F2(C1-C30)22, (C1-C30)LZ (C6-C30)0}2, (C6-C30)ethE L, X EE T](C1-30)¢2
obwl:, Rl T T](C6-C30)okHoln i, (C1-C30) L2 (C6-C30)otH ol i, TJ(C6-C30)old R =, T](Cl-
3L AR =EY  (C1-C30)LZA(C6-C30)otdr =Y, EF(CI-C30)L¢ZL 2, T (C1-C30) L2 (C6-C30)0H AL,
(C1-C30) LA T](C6-C30)otE A, E(C6-C30)otEAE, N-FhEE, 71252, UolER 9 Fo|=FA|Z o]
Fojxl FoRHE MEEE g oo ® ¢ X3E 4 Qdrt.]

/‘| 7>(Rs)q
\’
FAH e A7) (Rale = 8] PrelA HEEy ol @AEAL Szt
= (Rs)a (Rs)q "
7 AE
* I\ \ / * I\ Y, *
* ‘\ Z * -\ /4 ‘((R5)d
(Rg)e (Ryg)c =

[71Y, Z, Ry, R, ¢ B di= 7] 3shA 1ol 9] Qojet g8t ]

TAASE 7] L2 TddAd e (C6-C30)okddolm; X; B X ME SYH o= CH e Nojar, FAldl CH

= olda Y 9 7 F wEA shve vdAddtelar, ymA] sk -C(R) (R9)-, -N(Ro)—, -0- HE -S-°]aL; Ry

2 FA, T4, (C1-030)27, FE(C1-030)22, (06-C30)0+d, (2-C30) 3l v 2o}

E= N-7HFEEo)ar; R, WAl Re ZH2t B o2 (C1-030)2Z E&: (C6-C30)otHolm | R, 3} Ry (C3-C7)<

2 a1 Zg7) Lo ofddl, Ry WAl Reol &, old, slHZold H R,

2 F5A, (C1-30)27, E2(C1-C30)2Z, =7, (C6-C30)°14,
TORNE AEEs s o] o® o XgE F 9lrt.

WA Reo] & = ol Az 5y
(C2-C30) el e ok B N-7hipE- = o] Fofx]
w3, A7 88 304, A7) LiE ddZF, (3-C30) e Zotd A EE ((6-C30)otE Aol aL; ArE F4
Foa, (C2-C30)sEl2okd, (C6-C30)oFd F& (C1-C30)LZelar; Y& -0, -S-, ~(RoRpy~ 3= -NRy=©]3L;
Ryt WA Ry M2 HEHHO0R 4, T4, (C1-030)2Z, (C6-C30)okd Hi= (C3-C30)3E 2ol olaL; Ry
9 Ry ME EHHOR $£4, TF4, T2, (C1-C30)2Z, (C6-C30)oFd T (C2-C30)s|ElZoldo]ar; L
GAAF EE (C6-C30)okdAeoIm; Xz CH Exz NojaL; Y B Z F WEA shvthe ddAdola, ymA] 3t
U= -C(R)(Rg)-, -N(Rg)-, -0- T+ -S-°]ar; Ry, Ry 2 Re& ME EHHOR 4, F42, (C1-030)27,

M

rlo

2 (01-C30)2Z,  (C6-C30)o}, (C2-C30) 3 Zold T N-FHupEHol; R, WA Ry Z4zk ="xoz

(C1-C30) &7 wx= (C6-C30)etdolw, R Ry (C3-CT)EAMSE AAHo] 2¥g2iuelE 4T & daL &
71 Lo} obddl, L9 selZobddl 1= obddl, Ry, Ry, Rs, Ari, Rig, Reo, B Ry WA Ry &4, o}, &H|
2okd, 3 Ry WA Reo] A EE o2 MR sy or FFi, ((1-30)¢4d, F=(C1-C30)L4d, =4,

(06-C30)0}, (C2-C30) AN ok % N-7hilER R o] ol Tomie Auslt sht ofow o A9 5
sl

¥yl e §7] AAAEE SEEe uo FAHOE K 1 U4 109 FFREA A" F o,
= 1A % 109 SgEel ¥ wwe @45 A8 ot
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[0050]
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[0061]

[0062]

[0063]

[0064]

[0065]

[0066]
[0067]

[0068]

ZAd LiF, MgF,, CaF.,, 3} SEF 5% o5 vgdsHl & F o, a4 s AEs 4749 Cs0, Li0,

MgO, Sr0, Ba0, Ca0 < wlgdsA &

ol
E

4 : AT A 2 e
F oA A4S FY % AR/ ol wEAd Ay EREEAE 4F Tolzi R o4y
(acceptor) BHHEE & 4 ok wAS U4 EREAE A0 75, 909 F5 49E, 909 =
9 ol5e] & = B94 EREFS AdPYFOE Aol F

A & 102 B Uy A ggEo|t).

11 9 & 12¢ JFERE 33E9] oo|t}.

f
X
=
o
:?L_“
i
o
ol
92
f
i)
ol
lo
=
=5
ot
%
il
o
>
2
T
g
of.
2
k=)
i
o
N
2
B
B
b
fz o
z ot

GO —~ (G - (IO s

11 Br,

HN I @
m * Br/©/ O' <

(HO),B O O
0 . U

+‘i

Ncl 1

s 119 Az

-78C, A ZF7 &l 9,9-tlojHE-2-BERZFodl (30g, 109.8mmol)<S THF 500mLol ¢l ¥ 2.5 M n-
BuLi(2.5 M in hexane, 20.7mL, 142.7mmol)< H7}st & 3k AIZF F<QF wHbsIYk. B(OMe); (20.7mL,

186.7miol)& 21738 H7bsto] shtEeh wukativk. M HCIS 7keke] quenching ¥ § SF<=9} EAZ FZ3}
ATk b MCE AAAEe] SFE 1-1 (16.2g, 62.0%)S AT
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[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]
[0082]

on

£50l 10-1531904

ShstE 1-29] Az

s3HE 1-1 (20g, 84mmol), 1-B2H-2-volE=ZwlAl (14.1g, 70mmol), Pd(PPhy)s; (4g, 34.6mmol), NayCOs

(22.3g, 210mmol)S EF4l (400mL), EtOH (100mL) % FF< (100mL)2] &F-&wjo] =91 ¥ 120C2 643

BQF Wl EAY SRR FEI F AY EEEte] IFFEE 1-2 (21.7g, 98.30)5 AAUTH.

shet= 1-39] A=

33E 1-2 (21.7g, 68.8mmol)E P(OEt)s; (200mL)<} 1,2-tho]lZ==wlAl (150mL)el =o] 160°C=E 20A|7HE<t
e, AUSHE P(OEt)3¢) 1,2-golFzaulAlS A A & Ay Hsle] 3= 1-3 (8g, 419)S A

3}3+E 1-3 (10g, 35.3mmol), 1-B 22X -4-o}o] Q EwlAl(29.9g, 105.9mmol), Pd(0Ac), (2.4g, 10.6mmol), NaOt—
Bu (16.9g, 176.5mmol)<S EF<l (180mL)°l| =xo]al P(t-Bu)s (4.2mL, 17.6mmol)<S H7}3F & 90CoA 3Y5<t
wkskdt. o A3 & At SRR FEOY. Ad Zelst] e 14 (9.4 g, 60.6 9=
ATt

shet= 1-5¢] A=

ol\

3}eE 1-4 (8.4g, 19.2mmol)<S THF (500mL)el]l *o]ar -78C, AL Z4slA n-BuLi (2.5 M in hexane,
11.5ml, 28.7mmol)& H7}te] &AIZF FoF wHE 3k 3 B(0/-Pr)sE FH718Fe] 5A1ZF S<oF wukslgit}. IN HCI

A 7F8te] quenching 3+ ¥ EA9t SHFE FEATH. Mt dato g AAAs ] 3¢E 1-5 (52, 57.8%)=

3SHE 19 A%

g% 1-5 (5g, 12.4mmol), 4-(¥]#HEd-4-¥)-2-F2 2 }=9  (2.62g, 8.3mmol), Pd(PPhs), (600mg,
0.52mmol), NaxCOs (2.63g, 24.8mmol)S =Tl (300mL), EtOH (100mL) % 7<= (100mL)e] EgH-gufjol] 50
120l A 2041 7F5¢F wukslth, Aoz A3l 3 FAR FE3 I APEste] FE 1 (3.2g, 60.4%)S &
Sct.

MS/EIMS: 639.79(found), 639.27(calculated)

{1

O

[Alzd 2] sh3teE 499 Az

(Q @
X o, Q OO S @s
© + S ;1: O NO; cyclization NH Ulimann N@
> (HO)2 O 2 Br 2 Br

2-3 Br

g 129 SUd wWyoez 3gE 2-18 AXsta, FEE 1-39 I Wylew IFgE 2-2%
A z38F T}
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[0083]

[0084]

[0085]
[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

on

£501 10-1531904

3}ats 2-39] A%

3etE 2-2 (7g, 25.60mmol), L2=wlAl (10.44g, 51.21mmol), Cul (2.5g, 12.80mmol), KsPO, (16.30g,

76.82mmol) ® EF<l (200mL)S Yil 50CE 71<€3 & oddit}olobyl (1.72mL, 25.60mmol)S 2Tt 124
7+ BF wwketglth. ALow Wzela FEAR FEstn Ay Helste] 33E 2-3 (8g, 22.89mmol, 89.41%)&
ATt

& 149 93 o R FFE 2-4& A xS

313tE 499 Ax

4~ A d-4-)-2-F22FYUEH (2.1g, 6.56mol), 3}FE 2-4 (3.1g, 7.88mmol), Pd(PPhsy), (379.5mg,
0.3285mmol), 2M K, CO; (16mL) H EF<NS 91 100CAA 12412 wdtelddnt, F2oz Wyzsta S/HTE ¢
I BAR FZ3 T Ay Balslo] 33E 49 (1.15g, 28%yield)S Lart.

N

ne

o
s

MS/EIMS: 629.77(found), 629.19(calculated)

[Alze] 3] 33t= 519 Az

o O O o O =B(OH)
@ Suzukl O NO, Cycllzatlon Suzuki

31 gy 32 Br

Q

(o]

3-3 O O

e 149 Y o R
shtE 149 sdg oz s}
335 519 Ax

3}3E 3-3 (4.3g, 10.5mol)=} DMF (100mL)E =3}3}iL, NaH (0.5g, 12.6mmol, 60% dispersion in mineral
oi)E HA3] 7gk F AFLelA 408z wWkAIZTE. wRbe] &swW 2-FEIZA-HIFUYEH  (2.5g,
10.5mmol) & 3| M7lstar 50TelA 3AI1ZHESE kA Zth, ko] k= AJr] g EFEo| MeOHSt &
FE Fo] nAE WA F APE 2AE A9 Eoste] 33E 51 (4.3g, 66%)S AT}

MS/EIMS: 613.70(found), 613.22(calculated)

[Alze] 4 U] 10] 3}3t&E 52, 3}3E 53, 33&E 54, 3I3HE 56, & 86, 313&E 108 3 315&E 1099 A

=

313 E 519} HUs WHoR IFE 52(AlRd 4), 3FE 53(AF 5), IIE 54(AFRd 6), FTFE 56(A
ze 7), SH3HE 86(A ] 8), FFE 108(Axe] 9) 2 3FE 109(AZd 10)S 247 A= —a};q
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[0097]

[0098]
[0099]
[0100]

[0101]

[0102]
[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

on

£=0l 10-1531904

[Alzd 11] s}3HE 509 A=

NO, N°2 ' . NOZ
©3r+ O O 5 O
F 112
C
O NaH/DMF ~N
Eyctzation ' PO Wes®

FHE 129k 98 WHOR HE L-1S Az

b

e 11-29] Alx

[t

FHk=E (3.3g, 19.9mol)3} DMF (100mL)ZE Z=3%+alar, NaH (0.95g, 24mmol, 60% dispersion in mineral oil)<&
A3 A F deolM 2087 kAT, mgte] ¢hEsW, 3HgHE 11-1 (6.1g, 19.9mol)E HH3| H7ls)
L gRoll A 3AIEEQE WHEAI AT, wgte] SRR A7) Whg 3R SRTE Fol AAdEe AAE o
st F3HE 11-2 (9g, AFAA F78)S A

- O
.—IA>—-

sge 1-39 BU WHow 3

sl 509 A%

sl 3t& 11-3 (5.7g, 13.5mol)¥} DMF (100mL)E &33}aL, Nall (0.65g, 16.2mmol, 60% dispersion in mineral
oi)E HH3] 7het & ARolA 403F wHRAIFHTE. wyle] mEHW, 2-FE24-#HIFUYEA  (3.25g,
13.5mmol )& HA3] H7Fstal 50CAlA 3AI7FESE WA Z T, wdte] 5 wWH A7) wkg E3hEe] MeOHS 5

F4E Fo nAE AP F AHE A= A7 Egste s§E 50 (5.7g, 63%)S ASUT).
MS/EIMS: 626.70(found), 626.21(calculated)
[Axd 12] 33HE 39 Ax

NH

-0 = b

12-2

+

®

NaH/DMF X
‘;f‘ == O,

32 149 SAF PP AL 1218 AzaU.



[0109]

[0110]

[0111]

[0112]

[0113]
[0114]
[0115]

[0116]

[0117]
[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

SE5541 10-1531904

3 e 12-29] A%

3}shE 12-1 (70g, 218mmol), Pd(OAc), (2.4g, 1lmmol,) EgAlo]E2 AN IX AT HEIGZFOZHYOE (8g,
22mmol), Na)C0; (70g, 654mmol) 2 DMA (1.2L)& E¥stal, 190CelA 3AIZHE<r wmutslgitt, wule] g%

T kg ERES Ao YAstal FAR FE3 § A4 Eelste] e 12-2 (22g, 36%)S AU

385 12-2 (5g, 17.64mmol)¥} DMF (100mL)ZS &3tslal, NaH (1.1g, 26.46mmol, 60% dispersion in mineral
oil)& s 7k & A2oA 30&F wAZTE uglte]l SR EW, 4-(HWHdE-4-d)-2-F 22 }EY
(5.6g, 17.64mmol )% fﬁfﬁﬁ] A7VskaL 4AbERt wRbAIZ T wgle] kmEW AV whE EREC FHT

E AN & A8E aAe A7 ZEste 33E 3 (6.9,
70%) & mﬂ

MS/EIMS: 563.69(found), 563.24(calculated)

[Azd 13] 3}3HE 649 A=

398 39 T3 WHoR }FE 645 AZEAT).
[(Alzel 14] 3t3HE 4] Alx
No2
t “Suzak Cycllzatlon .
B(OH), 141 ON 142 N O
O N” "CI

S—— S
“
A

StHE 14-18 Alxstal, shihe 1-39 43 WReR shdts 1423 Axs8k

Bupe)
i)
il
o
fo,
offt
e
o
%
i)
|o
fr
Lo

14-2 (5.75g, 20.3mmol)ZS DMF (50mL)ol =<1 ¥ NaH (1lg, 27.6mmol)ES X3 7}3 F 4087+ s}

dlo] Eud 4-(R]Fd-4-Y)-2-F 22 FUEY (5.84g, 18.4mmol)S H7}star ALoA 24A7HE< W
s 213 YU A7) vkE E3EC SHS (300mL) S HHE] Fof 3083 wnksie] nAE AAGAIR
= AdE A= A-EYste] 33E 4 (6.5, 6595 AT}

MS/EIMS: 563.69(found), 563.24(calculated)

[Aze 15 WA 24] 33E 12, FE 18, 3IFE 62, s@=E 63, SHE 65, 3T E 66, 3= 74, A=
75, & 76 2 35HE 779 Az

shhe 49 U@ WHOR FeE 12(Axd 15), e 18(A=A 16), 3= 62(Axd 17), 33 63
(Azel 18), 3= 65(A1F] 19), 3FE 66(Axe] 20), e 74(A = 21), FFE 75(AF 22), 3
e 76(Axd 23) R OSgHE T7(A ) 24)S A7 AZESA
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[Alzd 25] 3} 199 A=

' B’ (Ho)z @

— O’ — O’ O )

12-2
25-2

e 2-39F sdE WHew BgtE 25-18 Alxstar, dhghe 1-49F T4 Mo e 25-28 A%

S

sh3tE 199 A=
3}3tE 252 (6.8g, 16.86mmol), 4-(H]Eld-4-)-2-F=Z2FYEY  (4g, 12.97mmol), Pd(PPhy), (0.8g,

0.65mmol), Na,COs (4.2g, 38.91mmol), EF (70mL), oN¥e (20mL) ¥ FHSF (20ml)S &3 3 1207ColA
SAIZE mkelgit), 2o R WZstal FHTE Yil FAR FE3 & AYEEste] s9E 19 (1.0g, 120)S 4
At

MS/EIMS: 639.79(found), 639.27(calculated)

ol mE FASEEES W, PL ¢ 2 mpE 7] E 1o 718k

[®% 1]
3IetE | UV (hm) | PL (nm) | mp (C) | SFHE | UV (nm) | PL (nm) | mp (C)
1 368 433 212 56 290 511 292
3 356 521 255 62 344 497 222
4 354 480 253 63 292 509 173
12 340 498 275 64 307 390 190
18 322 492 288 65 342 487 227
19 358 445 218 66 346 497 246
31 402 431 246 74 344 497 242
49 336 441 352 75 282 519 251
50 290 509 308 76 360 483 247
51 308 487 231 77 338 503 255
52 312 497 274 86 310 495 275
53 310 493 242 108 310 504 256
54 308 487 247 109 308 486 253

[HAle 1] £ FHo] }E {7] AAAEE FES o] 8¢ OLED &x} A%

£ o]&3 Fx9 OLED A AFsigltt. ¢4, OLEDE ==~
wu(15Q/00) <, Eﬂﬁiioﬂﬂ?&l, M E, dEe, FHTE
AN F, olaX 2o Yo B3t & ARSI, oz WF 3 Agw|e

F

e AR F, AT FH e Aol NN ~([1,1'-molsd]-4,4'~tho] )] AN -(F T ee-1-9)-
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[0136]

[0137]

[0138]

[0139]

[0140]

[0141]
[0142]

[0143]

[0144]
[0145]

[0146]

[0147]
[0148]

[0149]

[0150]

[0151]

[0152]
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N' N'-tho] Hl g A1, 4-tho] o} (N'N'=([1,1'~biphenyl1-4,4'~diy1 )bis (N ~(naphthalen-1-y1)-N' N -
diphenylbenzene-1,4-diamine) < ¥ v o AF%=7} 107 torre] =gt 7R w7 A2 §, Al R
& ksl SUAA 10 1 S fom A FEFEUTE FASGSAL oA, AT T2 ) U9l ke
Aol N,N'-the](4-ulo]#d)-N,N' -t}e] (4-ulo] 7 d)-4 4" -t}o]o}n| =nlo]H (N,N'
di(4-biphenyl)-4,4'-diaminobiphenyl )& ¥, Ao HAFZ <l7ste] SYUAA A
AFALES FAAAY. AFFUS, ATALEL AU F, 2 ol wARS
1 =

|
o,
—~
4>
U‘
ko)
=
@
=]
<
~
Z
Z
r

o = bl

2k gu] ge] % Al S2ERA 35

A4S o8 £52 FUANA 453002 &3 FoRA A7 A3AdEF el 30mm FA FF

. o Az AgFozA 3 Ao 2-(4-(9,10-Tho] (VY2 &dl-2-U)StE
Yyl D) -1-#d-10-MZ[d] o t}=  (2-(4-(9,10-di (naphthalen-2-y1)anthracen-2-y1)phenyl)-1-phenyl-

-benzoldlimidazole)& ¥i, ® tt& Ade PF FA=dlo]E(Lithiun quinolate) & 242t €& ¥, F+ &4

H52 FUAA 505 BRCE £ FOFA 0nme] A AYEFE FASISGITE. oJojA AR} FYHFoE

o
FEdolE(Lithiun quinolate) & 2nm FAZ S2ek & 02 13 S2FHE o]83t9 Al 55 150mm

A% ZFske] OLED 248 ARSIt AL M2 2 FFEL 100 torr M AF 53 AAste] g

53 D—ll = jZ}

£ oy o o

Moo B o o ot X o

S
32
k9

2 A3, 17.0 mA/en’®] AFIF EHow, 780cd/m’e] HAWHo] AT,

[AAef2] & dge] w2 §7] AAAEE SHES o83 OLED A} A=}

ok
e}
o
fru

BFAE2AN ZAREAE FE 12, ERHEd = FFE D7 AMEE A el AAd1Y Fd%
OLEDZAAZ A &atgltt.

2 A%, 7.5 md/em ©] AFIF S on], 1057 cd/m' o] A Ao lEt),

[2A13] & el mE f7] AAANEE shgheS o83 OLED &} Azt

ok
i)
o
fru

DFAE2AN TAREAE FFE 31, REdE F§FE DTS AMEE A el AAdin Y%
OLEDAAZ A ZHe} gl tt.

AT, 8.3 mA/em' ) AFIF Shom, 930 cd/me] Aol sHelE Qi)

[2Ael4] 2 o] mE f7] AAANEE hgheS o83 OLED &} Azt

WA ERAN TAENE FFE 51, TREME FFE D-11 S AHEE A ool AAdid FUd wWEoes
OLEDZAF& Al 45k Sitt.

AT}, 16.0 mi/en' S AFIF ETow | 1090 cd/m'e] HAurato] FelE i),

[AA]o5] & @] W& f7] AAAEE 3}FES o]&3F OLED 4AF A2}

WA 2A 2B E 3I3E 63, ZRENE SIFE D-112 A8 A Qs AAA17 U wHo=
OLEDZAFS A 25} T,

2 AT, 14.5 mA/en ) AF7F Eon], 1380 cd/m e A Alurzo] shel¥] ),

[2A]6]6] B o] e §7] A4 Ee 32 0|88k OLED 24t AZ

HFANZEZA STREd = 3E 77, SHEAE 35E D78 AFES A s AAd1Y 5dd WHoeR

OLEDZ=A+Z Al 2Hakgitt.
21 A, 19.8 mA/en ©] AFIE EHewm, 3200 cd/m o A Aol FHelw A,

[AA 7] 2 Ao IE f{7] ARA=E 3td=S o83 OLED &2} A%

1)
i)
o
fr

HHAEEAN ST2EdE 39HE 109, ERECE 33HE D75 AMES A Qo= AAd1d I v
OLEDZAFS Al #F&F3iTh.
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[0157]
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2 A%, 9.2 md/om ©) AFAF S on], 1250 cd/m'e] A Ao L),
[(Hlarell] Fefell LFARE ©]-83 OLED 22} A=

MHAREZA FAECE 4,4 N N'-thelzhutE-utolsd (4,4 ““N,N'-dicarbazole-biphenyl), EREZE 3
GE D-115 Abgete] W3sS F3sta, S5 A4 A9 Aol AF AXFToRE dFuE(IIDH]2=(2-
He-8-F = o] E)4-Fd = olE (aluminum(111)bis(2-methyl-8-quinolinato)4-phenylphenolate)& 10nm
FAR SR A SJele AA 1 FUE PO OLEDAAE AlZEE3ITE.

A, 20.0 mA/en ) ARIE oM 1000 cd/m’ ] HAuge] Felw et

Wl A AW 7] AAALE HFBEES AA4uY AR FA) YA O] FARAY S5
WHEAS wolt AL FAT 5 v

FUo 2ATEN ATAVEEL ASSHA BT B el BE 47 AAARS FHBL SAEARE A}
§9 A WYl Hold By ohek FEAYS FAANATIL AREEISS FES] 2uAHS )
A2 & 9t
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