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Amed, AtEdd, Asded, s, ﬂ%Eﬂ%%,ﬂiﬂ%&%~%ﬂtﬁﬂlﬂﬂi4%Eﬂﬂ%Q
HgoHE N-SALOIE(dE Fol, MUY N-SAtel=, A N-SatelS), ol59) 43 @ & ETPAAT, o

of A=A =t

T3, B odgo] ZAEe] i “(C1-30)2Z, EF(C1-C30)LZAAd, t(C1-C30) L2 (C6-C30) ol A H
(C6-C30)0F=(C1-C30) L, (C1-C30)LZAESA], (C1-C30)LZE 2, (C1-C30)LASA 7R, (C1-C30) LA IR
d, (C1-C30LZASAIFFRISA], (C1-C3)LAFRIEA” T 4L &@ad 1 UA 202 Algd &
Qlar, EAa 1 A 102 A" S Jduk. “(C6-C30)od, T(C1-C30)LZ (C6-C30)ota A, E(C6-
C30)era ™, (C6-C30)eF=(C1-C30)¢Z, (C6-C30)oFd=%A], (C6-C30)oFHE L, (C6-C30)ord7trd, (C6-
C30)olE A7 R Y | (C6-C30)oFE 7RIS, ((6-C30) ot E A TR IS A" So] ol e B4 6 YA 2072
Agkd 4= A, AT 6 LHXl 22 A & Ak, “(C3-C30) B 2o1d” 9 sHZold2 ghAag 4 YA
2072 Algkd 4 Qlar, ©AS 4 LHXl 22 A = Aok, “(C3-C3NAIEZLZD” 9 sHZolde wAhg
3 WA 2070= AR S au gag 3 UlA] TR AFE 4 . (C2-C30EAd EE Evd” T o &

=
A @NE g 2 U4 0% AR F 9w, Bad 2 U4 002 AR F 29,
EE B o] JAse] g A mE uAB olgks AAE A7 R WA R R Ry WA Rl A7

77y EPAoR Fo4ah, @2z, d2zle] XF T vl 4,

23 i v X (C3-C30)EElZetd, 59 WA 799 dHEAZRLd, wEEagr) shtold §3H 59
A 799 HEHZAEZEZ, (3-C3OAERLEZ, WFEaert shvtold 3% (6-C3OAE=ZLH, EF
(C1-C30) L2 4E | t(C1-C30) LA (C6-C30) oA ™, E(6-C30)otH A ™, ofruted - (C7-C30)Hlo]A | E 2
7, (C2-C30)L&Ad, (C2-C30)&71d, Alobx, 7MFEZ, NRoRsz, BRosRas, PRosRos, P(=0)RorRes[Rar WA Reg Al
2 5Pdoz XF T v[XgdE (C1-630)¢Z, A% == vxgH ((6-C30)o+d T+ X3 & v|X|3d
(C3-C30) & Hl &o}Holt}. ], (C6—c30)0}é(01—030)%29_, (C1-C30) & (C6-C30)old, (C1-C30)&ASA], (Cl-
C30)LZE S, (C6-C30)oFH2A], (C6-C30)oFHEIQ, (C1-C30)LF A 7R, (C1-C30)L¢ 7R e, (C6-C30)o}
A7l (C6-C30) oS 7R, (C1-C30) LA 7FR I SA], (C1-C30) LA 7RI SA], (C6-C30)old 7w d 2
Al, (C6-C30)olESAIZFE I L A], 72 EA . Yo]ER HE Jfo|=EFAR o]Fojx] o 2HE HdHE= sy
ooz o XNEFHAY, AE AHI XFAV dAHS uE FASE AE o).

HX13kE (C1-C30)<Z, (C6-C30)o}d, (C6-C30)c}H o]

mr4°F

)3l

=

w 2l g stk 19 f77] w3 Egt=e shy] sekA 2 A 6o FAIEE 7] w3 e

=
g],-cl—/ﬂ 2

o
k
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[0031]

[0032]
[0033]

[0034]
[0035]

[0036]
[0037]

[0038]

[0039]

(C6-C30)ebd, A3 T M| x|3
218 = w28k ek 2
C3OAE=L, A& = HX3E WgEaert shold §3% (C3-C3OAE=ZLH, X3 E== v x3=
oltivtel | 3} L= M XS (C7-C30)Hlo] A/ F 27 Ao}, NRyRes, BRusRos, PRosRos, P(=0)RgrRos[Rer WA Rag

C30) LA, A& E= HIASH(C2-C30)271d, A =
H(CI-C30) AR S A], A8k e HASE (C1-C30) S A7 S A, X8 B 822 (06-C30) oFE 7HR.
‘éi’\] A = HAEHE(C6-C30) b SAIZHRE A, 7h2Rd, Yo|ER, sto|=sAlol A, QA7 A&

SIHSd 10-2010-0108924

[47) 3F8t4 2 A 614, B 1el, R % ReE 7] S8R 1o0419] Aelsh BAstui;

—

Ry WA Ruye ZHZ ZYA o= 24 F44, 24, X3 v+ HxSHE(C1-030)¢Z, 28 == nxgd
=

(C3-C30)alle 2ol , X% = v xFe 59 WA 79 ,
Zu87b syl 89 59 WX 799 dHEANZFELZ, X Ex= n X3 (C3-

"1i SHACeR A& = HA g (CI—CSO)%?J_, A%k = v A FE (C6-C30)0+d He A3 Ee vl
1 (C3-C30) @l =Zopdolth. ], A8k L= Hxghd Eg(C1-C30)LAAE, A& = v X gE H(C1-C30) L
Z(C6-C30)erd 44, 2] gk = H] ’1%?& EZ(C6-C30)etd 44, 2 gk B H] 2] &

(C6-C30)oF=(C1-C30) ¢, A8k H= v]XSH(C1-C30) LA =A], X8 = v XS (C1-C30) & e 2, X%
T HX SR (C6-C30) ot A, A3 == HIXZE(C6-C30)otdE 2, X8 E= A 3% (C1-C30) &FHA| 7R

X% L 9XFE(C1-030) LAt d, X3 T= ] 85 (C6-C30) oty . X8 wm v x| 8w (Co-
g 1] X 2HE (C6-C30) oFE A 7k T, X8 = W] %] 3k

SgnAT BPAAL TP e (G-0DAA BE (FGOBANo L QAR ABE

U e T WFE 0eE GYT 5 Ak

; \ /B # BB,

B1 Bz — B3

% e R3 \ BB § \ B,
= By 83 ‘B4 ’ BsE, T BsBs ola; A7) By WA Be=
E-HOR (Ry Bz NojaL, /Hi QIAE By WAl BoZk CRsQl 8- #42e Re7k g9 arel & sy 29
% ne) 9 WS T Ol was 1

(3030 R EE (C3-C30) QAT AFH] A g
A & gom; R 471 34 1949 gols Sas,

o)
5
%
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[0040]
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[0042]
[0043]

[0044]

[0045]
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R4

e

RS SH8HY 190419) olsh BAska, Ry A Ru SHSH4 2 A 3eha GelMe] ol SAse;

Ris A Ree ZH2F mRAo® 4, T4, 2, & e vAgE(C1-630) ¢, A8 == v X $d
il

7)
(C6-C30)oFd, A3k &= H|XFHE(C3-C30)F e Zeold, X5 T& v xgd 59 x| 799 SAEAZF247,
218 e v 28E Bt shdold §FE 59 X 79| SHEASELSA, A8 EE H

C3OAE=L, A& = HX3E Wgaert shold §3% (C3-C3OAE=ZLH, X3 E== v x3=
oltivtel | 3 L= M XS (C7-C30)Hlo] A/ F 27 Ao}, NRyRes, BRusRos, PRosRos, P(=0)RgrRos[Rer WA Ryg

TC =

=

2 ME HYPAoZ X3 T vx3E (Cl—CSO)%%’J_, 28 == v A 3kE (C6-C30)olH = X3 T H|ZA]
3k (C3-C30) s el =old o]}, ], A =

3 £ vAEE E(C1-C30)L¢d A, X3 == v x3E ] (C1-C30) Y
Z(C6-C30) oA Y, =] gk = H] ’1%% E2](C6-C30)ora 44, =] %k = H| =] 35
(C6-C30)0}2(C1-C30) L7, X3 = B AFA(CI-C30)L A2, X3 E=E xS (C1-C30)LAE| S, X%

E= B SR (C6-C30) o S A, A3 H= v X (C6-C30) o HE S, X8 B H]X|2HE (C1-C30) &A1 7h B
d, Ag e HAGECI-30)¢AItE T, AE e HAEE(C6-C30)otErkRd, A& E= v (C2-
C30) A, A& w=x= v A (C2-C30)L71d, A% e v A ZE(C6-C30) b SAI 7k, 2|8 = v 2] g

H(C1-C30)LZANFIRI LA, X3 = v X3 (C1-C30) L AR DA, X3 == 8] X35 (06-C30) o} D71
JdeA], X3 == v SE(C6-C30) ol 2 A7t R YL A, Ft2E A o|ER | dto]mEajo| AL} <A X3

o SYINE BPAY B e (@-G0LAA EE (G0N AAHe] A2 Te] 9
SUR e v YRR 198 48 5 k]

wol W §7] W HEe uy FAdew avle HREeA dAE 4+ Aou, &y sEEe] ®
3 o}
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A N 7E, 8%, 9%, 10%, 115, 135, UX, 155 2 1659 FHOo o|Fojxl ForiE Ay

gae L L 2 LY s Az sy9ger s paRRy Aoy,

Ra2o

Roz3 Ro24 Ry10
Razs R211 Raoe
Rao7
Rao7
N = - Rzos
R204 Rao0s \N
Ra12
Ro13 Ro2e — R227
R Rao0s Raos Roze Ra10 Raos  Raos
210 R
Ra11 R209 N Ny R Raoen? | R 211©: 209 R2044{i/>7R207
,N N ~ R
‘ N NRay Y “Ruz N 207 R Raos
- Raos I 207
R Reve 7S RzoA)YN N” 2 R R
~N7Z N-Razs Roos Roos \ / Roze 211 208
i R R R224
211 209 Rfo Rooo
Roan

[Roor 1A Roppz M2 HHA R 4, drio] AZHAY A&HA] 42 (C1-C3002Z, (C1-C30)&Z o] A
FHAY AGE A 2 (C6-C30) o}

"
ke
i
nﬁ%
2
o
K

Roos WA Rype MZE SHHoR $4, X3 e 9XFE(C1-030)08Z, X3 =E ¥x38(C1-C30)L=A],
A% e BXFHA(C3-C30)AFE2LZ, X3 TE uXFd(C2-C30) LAY, X3 L= v X2H (C6-C30) -

ﬂﬂEEZMﬂﬂQ‘“‘“LfﬂLHﬁfMﬂ%%E%@P%mﬁﬁﬂﬂi,W;EE%BW%%IE:E%I$
(C6-C30)o}Holm =, SFy, X8k = n) gy E(C1-C30) L2422, X3 T+ v X389 v (C1-30) L2 (C6-
C30)ora ™, A%k = nAgE E(C6-C30) o2 d™d, Aobwm e =7

g8

¢

[

[e}

ik
U

aL,
Rozog WA Roppi= A2 HHAHOR 4, TRilo] A&HAY AesA of2 (C1-C30)2Z HE= (C1-C30) LAl
A GE A A ghE] A b2 (06-C30)oFd o] aL;
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23 = v 23 (06-030) 0} E=
g2 Al AY, Rt Rese 8B E EFSHA ¥ohelA 9= ((3-C12)etZdll mi ((3-Cl2)et7|ddl o
dAd=o] A= 18 2 9dd = vhste] wEE uws Pgsh;

Roge= A8 H= HIAEE(C1-C30) L2, A8 B B AL (06-C30) ok, A8 H= v X2 (C5-C30) &l H = o}
g EE gEle]ar;

Ropy WA Ry A2 EZg oz 5

g2 Alo] 1L

,
e
FH

,
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Ros1 R Rags Reas R237 RoasR241R242
232 %
R235R E
[0071] A Kt e‘é , 235R236 r= R239 Raao O]H . Ryyy WA Rop= M2 E2doz 4 szlol
AEAY AgE A @S (C1-030)27, (C1-C30)L=FA], &=27], A3 mi v FE(C6-C30)okd, Alob,
Ag me AR (C-00) A RS, AT APAst 2AA E GodAow Adue] Adw n
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stE 1-19] A%

1-Uzgdeg 24 10.2 g(59.4 mmol), 1-BEER-2-tjo]|EZwlAl 1

0.0 g(49.5 mmol), Pd(PPhy), 1.7 g(1.4
mmol), 2M K,CO; =&-<% 70 mL, E5<l 200 mL 2 olehg 100 mLE Wil 12412+ 357 kA AT, THFE Ao
FiL FAR FE8HaL, o MeS0,0.2 dxsta A SRAA foxl akE A" ZEste] #EE 1-1 9.0
2(36.1 mmol, 73.7 %)< AU}

stE 129 Ax

3= 1-1 9.0 g(36.1 mmol) ¥ N-H2RZAYolu= 7.6 g(43.3 mmol)& HFZZ et 300 Lo o]
AR Agell A kAT, A FREkL Aol nAE SR, vies % Ao Ade AHE § st
1-2 9.6 g(29.3 mmol, 81.3 %)< AArt.

ﬂHUE

shtE 1-39 A%

3etE 1-2 9.6 ¢(29.3 mmol), iron oxalate dihydrate 72.2 g(175.5 mmol) & 4] 205C=E 30% 7FgA)70
B Aeoq YA I EAR FE31 ZHTE MHSYY. EFqdoz AAASS FEaE 1-3 5.2 g(17.6
mmol, 60.5 %) & AT}

StE 149 Ax

shtE 1-3 5.2 g(17.6 mmol), ¥ 0.6 g(8.8 mmol), 18-Ze}-6 0.2 g(0.9 mmol), K05 4.8 g(35.1

2
mmol) 2 1,2-tF 2244 100 nL& 413 180 coﬂﬂ 12X 7H5 9 R A AT, Feoz WA 7t
T3 F MR FF3hal SHTE AASAY. e MgS0,0 2 Axshal st Srste] Aol WAE AR e

sle] 3% 1-4 5.0 g(13.4 mmol, 76.5 %)< AT}

313HE 19 A%

332 1-4 5.0 g(13.4 muol), 9-#I-<tEFA-10-B 24 4.8 g(16.1 muol), Pd(PPhs), 0.8 g(0.7 mmol),
2N KxCO; =& 20 nL, &< 100 oL 2 ol¥-& 50 mLE Wil 12417 3Hf wbAlZloh SRSF2 Ao FaL
AR 2% 5 F5 MgSo,o® Axstar Zer SRete] dojxl Iaks Awl Zedte] sekE 10 4.3 g(7.9
mmol, 58.8 %)S AT},

[Azd 2]3t8= 139 Az

21 Y @\ﬁﬁﬁ@ N;(IN
(o] N

SIstE 2-19 A%

AlobF24F S 2 8ol = (Cyanuric chloride) 10.0 g(54.22 mmol)& THF 35 mLoll %<1 % 0T .

ul 7y BE2ulo]=(3.0M in diethylether) 45.1 mL(135.56 mmol)& A3 Qo]Fi AFLo|A] 3A7F wwksh
o, olu] AE TAE AdddHsta Wee dilow HojErh, SFE 2-1 9g (62%) AT

3l3lE 2-29] A%

-y=Zga R 22 10,2 g(59.4 mmol), 1-HZE-2-UolEzulAl 10.0 g(49.5 mmol), Pd(PPhy), 1.7 g(1.4
mmol), 2M K,CO; =8 70 mL, EF<I 200 mL % o&2100 mLE ¥ 12A13F 857 WA AT, SHSF2 Ao
FaL FAR FEFSa, T NgS0,o2 Axstm A FRAA Foid HAE Ay BEyste] 3EE 2-2 9.0
g(36.1 mmol, 73.7 %)& AAT}.
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shtE 2-39 A%

3etE 2-2 9.6 g(29.3 mmol), iron oxalate dihydrate 72.2 g(175.5 mmol) < 413 205 C=E 30% 7FgA)70
T Aeod WAL FAR FE31 ZHLZ A, ERdoz AAAse] FIFE 2-3 5.2 g(17.6
mmol, 60.5 %) & AUt}

3}3lE 139 A%

NaH(60% in minera oil) 575 mg(14.38 mmol)S DMF 30 mLell 34 Al7lt}. 3}gtE 13 2.5 g(11.50 mmol)S DMF
20 mLoll 591 F A7) & Hrp gy, o T AR Feb Ao A whk e 2-1 3.0 g(11.50 mmol) S
DMF 20 mLol =¢1 3 7] gdof H7lstc}d. A2o]A] 3A7F ¥ & & 50 mL Yol AAE uAES 7ot

al

o3} gl dojz uAE DIF % FAR AAASTH. 3FE 13 2.8 g(54 ) AU}

[Az=e] 3]st3t= 339 A=

st 3-19 A=

4-ZF e 2 dslo]l=a}d Fol=2FZ2dto]= 10.0 ¢(61.5 mmol)S WlErS 143 mL, & 47 mLol] ¥ 587 o
Hkelt}, -l EZE 8.7 mL(65.8 mmol)S FH7}slal AboA dAI7F FoF AHSHA ket MCE 7152 F
30, F4 NS0, o2 Hxsta A SRt Ad Eeste] Fd3E 3-1 9.7 g(66 ) AATE.

stE 329 Ax

33E 3- 1 9.7 g(40.53mmol), Pd/C(10%) 11.6 g, ZA& 135 mLE YL 150 C &7 wwt 1247 shoh, AL
o& A3 & NCE fU5S FEY. F4 MeS0,0.2 HAxsta 7ot SR Ay EEste] 3gE 3-2 8.3
g(87 %)g \:/\}\q—
3I3HE 339 Az
NaH(60% in minera oil) 531 mg(13.28 mmol)<S DMF 20 mLol 3]4 A1}, 3s+E 3-2 2.5 g(10.6 mmol)S DMF
20 mLoll 9 = Ar] g Hr} . o T A ok Aol ik T3S 2-1 2.8 g(10.6 mmol) S
DMF 30 mLol =<1 3 7] folof H7pstu}l. A2oA] 3AI7F Wt 3 & 50 L & Eola1 AAE 2AES 7
al

o3} gl dojzl uAE DIF % FAR AZAASTH. 3EE 33 2.8 g(56 b)) DAL}

(Al 4]813HE 1249] A=

il

N

N NN

K Y

NO; NO, N Ny
— — N
Cro—CO— L -
N N =N
4-1 4-2

2 4194 %
-2 22-3-UEZ I 25 ¢(157.6 mmol), HLHEEA 24.9 ¢(204.9 mmol), Pd(PPhs), 5.4 ¢(4.73 mmol),
K5CO; 54.48 ¢(394.2 mmol), =35 150 mL, ol 300 mL, Sl€-E& 100 mL& Wil 5F wik Sk, 12413

5 29 woa,

=
3 geow WrRR FR4E YbTh IR FEAT F4 0,0 Axd st 2

ShtE 4-1 30 g(149.85 mmol, 95.45 %) = AUtt.

u

St 4-29 Ax

3}3E 4-1 30 g(149.85 mmol) S EdEFEAT0]E 150 mLell 413 180C=E 4A|7F nwksich, Ao g Wzh &
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[0118]

[0119]

[0120]

[0121]
[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]
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ZF3th, A9 2Yste] 335 4-2 2.1 g(12.48 mmol, 8.37 %)S AAT}.

o
o

SISt 1249 Ax

Nall 0.45 ¢(18.72 mmol, 60% in mineral oil)¥} DMF 12 mL-& 413 3}3HE 4-2 2.1 g(12.48 mmol)S DMF 20 mL
o =o] Y=l 308 Wt & & 2-1 3.6 g(13.73 mmol)S DMF 25 mLol] o] @t). 12A17F iyt & =
FE Y3 AdE 3AE 7Y oAt EAR AAAS ] S3HE 124 2.6 ¢(6.50 mmol, 54.24 %)& AT}

[Alz=of 518l 1259 Az

- i S A L
S @NTKB

125

shgtE 5-19] A%
2-2 2294 10 g(74.87 mol), 2-Z22obd? 11.4 g(89.85 mmol), Pdy(dba); 4.0 g(4.40 mmol), Ez-

tert-FEZ2A(P(t-Buw)s) 50% in A& 11.7 mL(17.61 mmol), KOt-Bu 69 g(616.46 mmol), 1.4-the]&Ak 50
mLg 7heh FeksFel] Wil 120Cel A 2041 ZFEgh. MCR f715S FETT. FF NgS0, 0.8 Azt 7t
b Seth. 23 st ehE 571 1.3g(10%)& At

SHEHE 1259] A=

NaH(60% in minera oil) 594 mg(14.86 mmol)< DMF 20 mLel|l 3|4 A)zit}. 3}&E 51 2.0 g(11.89 mmol)=S
DMF 20 mLoll =<1 % A7) &dd 7} doh. 1 & A 5 oA wgk & 3135 2-1 3.1 g(11.89
mmol)& DMF 30 mLell =<1 3 A7) &olo] H7}sith, A2oA A7 wdl & & 5 2 JolFa AAE 1A
1 3 )

2 79t} stk dojxl A E DWF 2 FAR AZAAste] s3E 125
A7) Azd 1 ¢ W
w3 stEESe o MR 2 ONS/FABS FERSIT

183kl 7] &3 sigts 1 WA shghE 1288 Alxsialon, i 14 Axd {7

[

o
=

[% 1]
i 1 MS/FAB
stetE H NMR(CDCls, 200 MHz)
found calculated
= 7.251H, m), 7.33(1H, m), 741~7.58(10H, m), 7.62(1H, s),
L 177901, ), 794(H, m), 8.553H, m) 36946 | 36915
= 7251H, m), 7.33(H, m), 7.41(2H, m), 7.51(4H, m),
13 |7.63~7.67(4H, m),  7.94(1H, m), 8.16(1H, m), 8.28(4H, m),| 448.52 44817
54~

OO\I

.55(2H, m)

5

7.

5

7.

8.

& = 7.25H, m), 733(1H, m), 7413H, m), 7.51~7.55@8H, m),
19 762aH,7s), 779CH. ™), 7.94(1H, m), 8.38(4H, m), 8.55(3H, m) | 2461 | 52420

5

7.

9.

5

7.

8.

7.25(1H, m), 7.33(1H, m), 741(2H, m), 7.51~7.52(8H, m),
21 ~7.67(7H, m), 7.94(1H, m), 8.16(1H, m), 8.54~8.55(2H, m),| 523.63 523.20
(2H, m)

= 7.25(1H, m), 733(1H, m), 741(2H, m), 7.51(4H, m),

~7.68(6H, m), 7.792H, m), 7.94(1H, m), 8.16(1H, m)| 524.61 524.20

25 3~
8(4H, m), 8.54~8.55(2H, m)

_25_



31

= 6.63(2H, m), 6.69(2H, m), 6.87(2H, m), 7.16(2H, m),
25(1H, m), 733~7373H, m), 747(2H, m), 7.54(2H, m),
63~7.67(4H, m), 7.85(2H, m), 7.94(1H, m), 8.16(1H, m),
54~8.55(2H, m)

534.65

534.21

34

= 741(2H, m), 7.51(4H, m), 7.67(2H, m), 7.79(4H, m),
94~796(2H, m), 8.16(1H, m), 8.54(1H, m), 8.63(1H, s), (H, )

451.55

451.20

35

) 7.94(1H, m), 8.16(1H, m), 8.24~8.28(4H, m), 8.54~8.55(2H,
)

436.51

436.17

39

= 7.25~7.26(2H, m), 7.33~741(3H, m), 7.5~7.52(5H, m),
63~7.67(4H, m), 7.88(2H, m), 7.94(1H, m), 8.16(1H, m),
54~8.

&
7.
7.
8.
[
7.
& = 7.25(1H, m), 7.33(1H, m), 741~7.51(4H, m), 7.58~7.67(6H,
m
m
)
7.
8. 55(2H, m), 8.81(2H, m)

446.54

446.18

41

= 7251H, m), 7.33~737(7H, m), 7.46~7.55(11H, m),
7.63~7.67(4H, m), 7.89~7.96(4H, m), 8.16(1H, m), 8.54~8.57(3H,
m)

629.82

629.23

42

= 7.25(1H, m), 733(1H, m), 7.41(2H, m), 7.51~7.52(8H, m),
.63~7.67(4H, m), 7.85(4H, m), 7.94(1H, m), 8.16(1H, m),
3(4H, m), 8.54~8.55(2H, m), 8.63(1H, s), (H, )

599.72

599.24

46

= 7.11(1H, m), 741~754(8H, m), 7.63~7.67(6H, m),

496.60

496.19

51

= 7.25(1H, m), 7. 33(1H m), 741(2H, m), 7.5~7.51(6H, m),
79(4H, m), 792~794(2H, m), 8.45(1H, m), 8.55(1H, m),
63

8
7
8
8
7.94~7.96(2H, m), 8.16(2H, m), 83(2H, m), 8.54(2H, m), 8.6(1H,
m)
8
7.
8.63(1H, s), 8.91(1H, m)

44851

448.17

57

= 7.36~746(25H, m), 7.77(1H, m), 7.89(2H, m), 8(1H, m),
06(1H, m), 8.18(1H, m), 8.28(4H, m), 8.38(1H, m), 8.83(1H, m)

783.99

783.28

= 7A41(3H, m), 7.51~7.58(10H, m), 7.77(1H, m), 7.98~8(2H,

525.60

525.20

66

&
8.
S
m), 8.18(1H, m), 8.28(4H, m), 8.38(1H, m), 8.83(1H, m)
8 =
m

7.25(1H, m), 7.33~741(6H, m), 7.51(4H, m), 7.91~7.94(4H,
), 8.28~8.31(6H, m), 8.55(1H, m)

498.58

498.18

72

& = 7.25(1H, m), 733(1H, m), 741(2H, m), 7.51(4H, m),
7712H, m), 7.79~7.88(7H, m), 7.94(1H, m), 8.12(2H, m),
8.55(1H, m), 8.63(1H, s), 8.93(1H, m)

497.59

497.19

73

& = 7A41(2H, m), 7.51(4H, m), 7.57(1H, m), 7.67~7.68(6H, m),
7.79(6H, m), 7.94~796(2H, m), 8.12~8.16(3H, m), 8.23(1H, s),
8.51~8.54(2H, m)

573.68

573.22

77

& = 7(1H, m), 7.26(1H, m), 7.4~7.58(8H, m), 7.67(2H, m),
8. 3(1H m), 8.16(2H, m), 8.28(1H, m), 8.5(1H, m), 8.69(1H, m)

370.45

370.15

79

8§ = 7.251H, m), 7.33(1H, m), 74~741(3H, m), 7.51~7.55(5H,
m), 7.67(2H, m), 7.94(1H, m), 8.16(2H, m), 8.28(4H, m), 8.55(1H,
m)

448.52

448.17

82

& = 74~741(4H, m), 7.51~7.55(6H, m), 7.67(4H, m), 8.16(4H
m), 8.28(4H, m)

498.58

498.18

87

& = 7.05@2H,_ m), 7.25(1H, m), 7.33(1H, m), 7.47~7.54(7H, m),
771(1H, m), 7.87(1H, m), 7.94(1H, m), 8.3(4H, m), 845(1H, m),
8.55(1H, m), 8.91(1H, m)

447.53

447.17

97

& = 7.05@H, m), 7251H, m), 733(1H, m), 7472H, m),
7.54(4H, m), 7.67(2H, m), 7.8(2H, m), 7.94(1H, m), 8.3(4H, m),
74(1H, m)

00

448.52

448.17

109

& = 366(2H, m),_ 639(1H, m), 6.58(1H, m), 7.39(4H, m),
7.41~751(12H, m), 7.65(1H, m), 7.77(1H, m), 7.91(4H, m), 8(1H,
m), 8.12(1H, m), 8.18(1H, m)

583.72

583.23

116

& = 7.25(1H, m), 733(1H, m), 7.41(2H, m), 7.51(4H, m),
7.82~7.88(4H, m), 7.94(1H, m), 8.12(2H, m), 8.28(4H, m),
8.55(1H, m), 8.93(2H, m)

498.58

498.18

[0129]
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118

7.05(2H, m), 7.25(1H, m), 7.33(1H, m), 7.47(2H, m),
54(4H, m), 7.71(2H, m), 7.82~7.88(4H, m), 7.94(1H, m),
12(2H, m), 8.3(4H, m), 8.55(1H, m), 8.93(2H, m)

N-h

546.66

546.21

120

= 7.251H, m), 733(1H, m), 7.41(2H, m), 7.51(4H, m),
57(1H, m), 7.67~7.684H, m), 7.79(2H, m), 7.94(1H, m
.12~8.16(2H, m), 8.28(4H, m), 8.51~8.55(2H, m)

]

524.61

524.20

123

= 7.25(1H, m), 7.33(1H, m), 741(3H, m), 7.51~7.55(11H, m),
£53§2H mg 7.79(2H, m), 7.94(1H, m), 8.08(1H, m), 8.28(4H, m),

600.71

600.23

124

= 7.22~7.25(2H, m), 7.33(1H, m), 7.41(2H, m), 7.51(4H, m),
94~7.97(2H, m), 8.28(4H, m), 8.43(1H, m), 8.74(1H, m)

399.45

399.15

125

= 7.251H, m), 7.33~741(4H, m), 7.51(4H, m), 7.94(1H, m),
.28(4H, m), 8.43(1H, m), 8.51~8.55(2H, m)

399.45

399.15

128

= 7.22~7.25(2H, m), 7.33(1H, m), 7.41(2H, m), 7.51(4H, m),
.68(2H, m), 7.792H, m), 7.94~7.97(2H, m), 8.28(4H, m),
43(1H, m), 8.74(1H, m)

475.54

475.18

[0130]
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[0132]

[0133]

[0134]

[0135]

[0136]
[0137]

[0138]
[0139]

[0140]

[0141]
[0142]
[0143]
[0144]
[0145]
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wowwe] Wy AmE o §a Fxo] OLED A%E AL

Q/D)g, EdZEEAYd, op
SRS #AH0R AgTe] 280 AHS ANF T, olhZzRLe] Yol nF F A&

A e Aol 8y Pz

4" 4"-tris(N,N-(2-naphthyl)-phenylamino)triphenylamine (2-TNATA)S Y31, W Yo AFLE7} 10” torr
gt 7R w7IA7l §-, A HARE QI7Fe] 2-TNATAE FHAIA 110 713 Aol 60 nm F7Y AH&F

ol\
kY

oz, My T2 Aule 7w Edd 110 7|#s AAsta, ¥

)
B

oA, & 2 A e b= A &7 F+% N N'-bis( a-naphthyl)-N,N'-diphenyl-4,4'-diamine (NPB)-S
I £ 271ste] NPBE SEAIA ATTUST 2ol 20 nm FAY HAe3ALETS S5

O
ar
O-

NPB

0=
i ‘_,Ir\o //
2

olojA A7) WEE o AFAEE=0F Bis(2-methyl-8-quinolinato)

(pig)2Ir(acac)

J
g
ﬂHﬂ

(pphenylphenolato)aluminum(III) (BAlq)S 5 mme FAZ ZF2AA7|3, AARFEGZSo=2ZHA 37 %9
tris(8-hydroxyquinoline)-aluminum(III) (Alq)E 20 nm F7= =23 v}, AxFY=o = 347 F+x9 3}
& lithium quinolate (Lig)E 1 WA 2 mm FAR S35 F g& AFy 3 AHE o] &3] Al S3F&

150 nm®] A& FAske] OLEDE Al &bkl

P _Li
6)\0” 1 \‘N
7
- s > N-é:Al\fO X
. N P

Alg Liq

Am Mz 7t SRS 10 torr dtollA 1F 58 AAste] OLED 2P 22 AL T},

[Alale] 1] Fefe] 23 A5E o83 OLED 4o g 54

A7) AN 13 FUE BeR 43U 2 ATARES 94N T, A7 AF 57 A o) te A
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[0148]

[0149]

[0150]

[0151]

[0152]
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of ¥ TAE AREA (BPE Y, & v Ade (piqlr(acac)s 44 ¥4e& % F A

o

ol 7,

(pig)elr(acac)d F&FHEE HES 4 YA 10 TF9= F2RFTo2HN A7 43 AT f1 30 nm FA2 &3

54 FR%9

S
cBP

olojr Ar] W 9o AFAtF o2 Bis(2-methyl-8-quinolinato)

(pia)zIr(acac)

(p-phenylphenolato)aluminum(I11) (BAlQ)S 5 mme] F7A& ZFHA7)11, ARdgZozr 7] Fx9
tris(8-hydroxyquinoline)-aluminum(III) (Alq)E 20 nm F7= =23 t}L, AxFY=o = 347 +x9 3}
& lithium quinolate (Lig)E 1 WA 2 nm FA= ZFd = v}
150 nme] F7AE =2Fsto] OLEDE A 2k&tith.

29} vlale] 104 AzxE & Oy wE f7] F FEI T F IFEES FRee
&< 747 1,000 cd/m’ oA ZA3ke] 8h7] E 200 vrERARLL

%l

A

rlru

}\]—7] /\1}\]01] 1

U
=
OLED Z#}o] bz

a
(% 2]
. = TSHLNV) | HHZE2(m/W)
No. AE o e b,y y Nl 04 - =1 aniPNi]
o | ==E =HE | 8SMES| 41000 cd/m? | @1,000 cd/m? | ZEM
A 1 | 3tetE 11| (pig)alr(acac) BAlq 6.5 44 X AH
Al 2 | 3lgtE 13| (pig)aIr(acac) BAlq 6.3 47 X M
o 3 | gletE 15| (pig)aIr(acac) BAlq 6.5 46 ESEN
1 4 | 3tetE 25| (pig).r(acac) BAlq 6.4 44 K| AH
5 | stetE 33| (pig)Jlr(acac) BAlq 6.2 48 ESEN ]
A 6 | 3tetE 51| (pig).lr(acac) - 6.2 5.0 PSP
A 7 | 3t 78| (pig)ar(acac) - 6.0 5.3 ESPA
of |8 |2eE 116] (pikirtaca) - 6.1 51 = A
5 |9 [#ret8 125] piguiracag - 5.8 55 | Al
10 |3letS 128| (pig)Jlr(acac) - 5.9 5.3 X A
H|moj1 CBP (pig)2Ir(acac) BAlq 7.5 2.6 K| AH
}6]'7] v
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