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[0031] [A7] whe-2] 1o A A WA Ay, X, Y, Ary WA Ars, Ry, Ry, a @ b= 7] 3k8H2] 1049 Aol 5L}, ]
[0032] ok, E a2 f7] AA W AAE ATely, 2 Ayl wE §7] AA Y X e AldS; A2d=
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[0033]

[0034]

[0035]

[0036]

[0037]
[0038]
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%47 AT R AT Aol AMHEE 13 ol /1BFOR ol #7] AA WY A
QoiAl, 47 F718FE A7) B8 19 §7) W HFES sht o4 EFsHe AL SHom vk P
RS WYFL TFRA, P WFFS P A4 19 f7] WG HEE s} 0P BAER S
S} ool mRES Tde: AL SHoR ok B wye] §7] A W LAl 48H: mREE 53
3 ABHAE govt, B owwel §7] WA BF adel ALHE LREE &) S84 22 wAHE 3%
298 AgEs ol v,

a5 2

1101 102 103

ML L L

[497] 8H8H4 20041,

1

W 7%, 8%, 0%, 10%, 1%, 13%, UF, 165 9 1659 FHoR ofFojxl ForiE Huwi, =

101 102 103

L7 L 2L s Ne =udom 3] FrRERE AU,

R202 —N /N
\ Rzus N Roo7 Rag7 = Ra2o07
R201 R204 R206  Ryg4 Ro06 Roo4 Rzge

R
205 Roos

R224 Ra1o
Razs R211 Ra09

R2CI7

Rzua
Raos ~N
206 / \

2
Raos Ra1s Ra2e R227

Ra1o Rzus R206

R R226
210 Ra11 Ra0e
Rt Rags NS R0 R20s R204 / Razo7
N_ _~ R
- Rao8 Rao7 Rag7 208 Q
R20s
~N7 N -Rezs Ry25 Ro11 Raos
\—/ R R
2 209 R210 Raoe
Ra1g

Rot A Ropy A2 HHA R A4, T2zlo] A&AHAY X&F A 2 (C1-30)2Z, (C1-C30)&Z o] 2%
HAY A 8EA] ke ((6-C30)0+d

H
i
]
i
B
o
&

P Ry WA Ropis ME SHASR 4, X3 T WA S

H(C1-C30)L¢, AF = HXSHE(C1-C30) LA, A3 = HXSE(C3-C3NAIEZLA, A3 = v X]$
H(C2-C30) LAY, ¥ == HASHF(6-C30)od, XF T HXFE B T XF £ HX$gd -
(C1-C30)&dolm =, X3 = HX kg Bw Ee T]-(06-C30)oldolr =, SF;, X3 %= H|X3E EZ(Cl-
C30)LL A4, A% EE HXEE H(C1-C30) 4 (C6-C30)otEd A E, g EE HxEH
EZ(C6-C30)odAdd | Aol = STRAIO]AL; Ry WA Ry AR SHHORE Fh, TFh, =g %3
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[0039]

[0040]

[0041]
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HAY X3EA e (C1-C30)LZ TE (C1-30)2Zo] A3E AL X3u] %] ek (C6-C30)oFHO)IL; Ry 2
RusE AR SHHORE F4, T54, AF £E vAFH(CI-C30)LZ, X3 =& Hx3E(C6-C30)otd &
Rose §8 1S T AY} ZddsA ZE= ((3-C12)¢Ze = ((3-C1)gAdA o=

AAH X% 17 2 9dd == gt WEE udE P Res AE EE HX3E(C1-C30)¢,

28 e BXFEH(C6-C30)oFd, X3 T v XS (C5-C30) e 2ot T SRA0|L; Ry WA Ryes Al

2 EYHOR i, F4L, XE £ X3 (C1-030)2, X3k = v XSHE(C6-C30) ot T g2 Alo]

al;

Rost Rom R23s Roga R237 RoagR241Ro40
R.

e © ¢ , . == Rioo Ro0 o)) Ry WA Roupis A2 SRH0R $4, 44, @2

g, Ao}

Alo] gAY XSE R &S (C1-C30)LZ, (C1-C30)Ld=A], &=, X w=+= 1] x3HH(06-C30)}f
= 3t & W AFE(C-C3AIE2L DoAY, A Xex|e} 444 e A
1E e §FIYE BT F AAY, Ry BT R A EE gALdIASR AAso] 23} &

g olol Bate AL o,
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A110-2008-0107606 3.
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ki3

0118428350 dA|=o] glor}, o]d

=

, Rz

(chalcogenide)

[0046]

——
o

Adr
jat

N

B

No

L
L

Aol =2 A

el

i)

A Si0(1<X<2), AlO(1<X<1.5), SiON, SiAlON &5 Hl&

oA LiF, MgF., CaF,, &3 3E
Li,0, Mg0, SrO, Ba0, Ca0 <& u}

[0047]

3
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SR
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ol

(acceptor) 3}

&
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S

2 AL

09.

=

A3 A

A
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el
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Aqr
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[0048]

[0049]

[0050]

[0051]
[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

ZIHSd 10-2011-0093055

gol a7
Eoubgel] wpE {7] @3 e W 8o £ AR FHEAS oy 4k FEFyo] ufg -4
Sk OLED &xHE Axd = A= o] Q).

eHA, el AT SIS Slakel © wEe i BEe
oo Az W adel WYHAS WPsht, o)t v
ks

=

A
Q2T

NN —_— | 2
N N
e e
Cl
e 1-19] A=
3-B 2 2 E] 9 3 (3-bormothiophene) 50 g(306 mmol)g THF 300 mL, EF<l mLol] ¢l oS -78 TE ¥z}

1,200

3L, n-Buli 150 mL(2.5M in hexane, 367 mmol)<S Z7}3}it}. 1/‘]2} Fol uwkdt & -78 CTE F-AsHHA E
glololol AR B H o] E(triisopropylborate) 112 mL(490 mmol)S #7713k & 108 7+ wwkelich. whSo] <
1

AEW, H0S 93 BA/HOE FZ39TE. MegSO,E FE8 AAsta 7279 =F T AH(MC/Hexane) Elsdle] 3}
e 1-1 24 g(60%)2 AAT).

=

N o

Shete 1-29] A%

getE 1-1 20.6 g(161 mmol), 2-B 2R Uo]EZWA(2-bromonitrobenzene) 25 g(124 mmol), Pd.dbas 1.1

FJ
i

g(1.2 mmol),X-phos 2.4 g(5 mmol), KsPO; 79 g(370 mmol)S 1,4-dioxane 300 mLol =o]aL s}F F<t 57
sholth. whgo] fEHW ALoA A3|a, EA/I0Z FEsHt. NegSO.= S AAstaL 48 7 + #AH
(MC/Hexane) ##sle] 3a+&E 1-2 23.5 g(92%)S AU},

33E 1-39 Ax

S}etE 1-2 22.5 g(110 mmol)& P(OEt); 500 mLoll *5o]iL, 441 &<t
& AAsI] A7 HA WA S A7 (EA/Mexane) 2]8ted 313HE 1-3 6 g(31%)S LSUrt.
33E 149 Ax

2,4,6-EZ| 2297 (2,4,6-trichloropyrimidine) 10 g(54.51 mmol), FdXEE4F 16.6 g(136,29 mmol),
Pd(PPhs), 3.15 g(2.72 mmol), 2M KoCO3 50 mL, E5F<1 100 mL % o&k2 30 nLES ¥ 37 ayksgict. 4A1 7k

Fol geom JARn FHFE 9o U, MR FEAUTG. WS0E Axdn 4G FF F AW 2edtol

st

rﬁ
H
(L,
%
v}
lo
of\

=5l <3l P(OEL);

it

SIRHE 14 7 g(48.9)S AU},
g 20 Az
NaH 1.57 ¢(39.36 mmol, 60% in mineral oil)& DMF 70 mLol| B, 3}3E 1-4 7 g(26.24 mmol)<S DMF 60 mL

o ol 7latgint. 1A F 33E 1-3 3.8 2(21.87 mmol)S DMF 70 mLol]l o] 7}&livk. 1043F —m& 5 =
e Qi BAR FESUch. NgS0, 2 Axsta et S F A9 2Yste] 3EE 2 7 g(56%)& AT
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[0062]

[0063]
[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]
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[t

= 2-19] Ax

s}etE 1-3 5.3 g(30.6mmol), 4-o}o]Q =M & 2 HlAl(4-iodobromobenzene) 17.3 g(61 mmol), Cu 2.9
g(46mmol), 18-crown—6 0.8 g(3 mmol) & K,CO; 12 g(72 mmol)S 1,2-tho]E =2 WAI(1,2-dichlorobenzene) 350
nlel 39l thg 85 Beh AR wukadrh. whgo] $aHW cellite® AH&8A Cust baseE AAT b, ol

fNS BA/H0E 2Z319Th NeSO, 8 FES AAS 7o 28 & A (NC/Hexane) Ha]ate] sFE 2-1 5
g(50%) S AU},

StE 2-29 Ax

355 2-1 4 g(12 mmol)S THF 60 mLo] < t}e -78 C= WJZ}3}ar, n-Buli 5.8 mL(2.5M in hexane, 14.4
mmol)S HH3| 7} sk, 127 wwkek thg Eglololol AX 2 W o] E(triisopropylborate) 4 mL(19.2
mol)S H7Fstal 2=& AAe 8 HAZoA aF st wksilth. whgo] $hAE™ 2)M HClE YL, EA/H0

2 FZ2390. MgSO, 2 S AAS L AYdsH & ZAH(MC/Hexane) wElste] slstE 2-2 2.1 g(60%)S &
[e3]
AN

shtE 2-39 Ax

1,3-tro]lB 2= dlAl 11.2 g(47 mmol)S& THF 200 mlell ¢ thg -78 C& “¥Zslar, n-Buli 19 mL(2.5M in
hexane, 70.5 mmol)& A3 H7Fs & 1A &9 wnkslsih. of 7)o TPS-Cl 20 g(56.8 mmol)E THF 25 mL

of =2 &AE& HHT] HI F SEE AAD] &8 A2A F <k unkeigith. whgo] SAEW 05

Yal FA/HO0Z FE3HT. MgSO,2 F8S AAs L, ZA¢sF F ZAHOC/Hexane) #2lste] 313E 2-3 17

g(87%)& A

39tE 249 Az

3lg+E 2-3 17.3 g(41.8 mmol)a THF 200 mLell =¢l v} -78 C=Z “YZ3Fa2, n-BuLi 20 mL(2.5M in hexane,
DR iLiL'S] A7 ek $ 1AI7E St wkelgith. ol 7ledl Egfoldd o] E(trimethyl borate) 7 mL(67

_{

mmol)i AH3] Hrteta 258 AA38] &8 ARddA % Bk aelih. whgo] ehAF™ 20 HC1E ¥
ATk, NgSO, 2GS AAS L, AYEF F AFEC/Hexane) w25t gtE 24 10.5

shtE 2-59 Ax

3s+E 2-4 5 g(13 mmol), 2,4-tfolZ =2 =9 2|u|d(2,4-dichloropyrimidine) 1.8 g(12 mmol), Pd(PPhs), 0.7
2(0.6 mmol) % Nay,C0; 2.5 g(24 mmol)& EF<l 90 mL, EtOH 30 mL, H:0 12 mLoll =91 ©}& 80 TollA 1.54%¢F
EQF wRkERglth. Rbgo]l AEW FA/H0E FESHAATH MgSOE s AAska, #AuEsR o A
(MC/Hexane) #2lste] sh3t&E 2-5 5 g(93%)S LTt

slol= 179 A%

StE 22 2 g(6.8 mmol), SHtE 2-5 2.8 g(6.2 mmol), Pd(PPhs)s 0.3 g(0.3 mmol) 2 Na)C0; 1.4 g(12.5
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[0076]

[0077]

[0078]
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mmol)& &7 50 mL, EtOH 15 mL, H0 6 mLell 3¢l thg 100 CollA 3tF E<¢F nwkstgich. Whso] e+Aww
EA/HOZ2 FE3HTh. MgS0E w8 AASIE, #ALSHF T Z-HMC/Hexane) ¥-2l3e] 33&E 17 2 g(60%) <
At

71 Az 1 8 Az 29 WS o] &sto] 7] B SFE 1 WA e 685 A=xsklen, & 1o Al

29 §7] 0% 2= HNR 2 NS/FABE UERJQITH

(% 1]
= MS/FAB
5 1 ~
= H NMR(CDCIg3, 200 MHz) found calculaiod
5 = 6.96(1H, m), 7.2~7.25(2H, m), 7.33(1H, m), 7.41(2H, m),
1 401.52 401.12

51~7.52(8H, m), 7.88(1H, m), 7.94(1H, m), 8.05(2H, m), 8.55(1H, m)

7.

6 6.96(1H, m), 7.2~7.25(2H, m), 7.33(1H, m), 7.41(2H, m), 7.51(4H
2 404.49 404.11
m), 7.94(1H, m), 8.28(4H, m), 8.55(1H, m)

& = 6.96(1H, m), 7.2~7.25(2H, m), 7.32(1H, s), 7.33(1H, m), 7.41(2H,
3 _ 403.50 403.11
m), 7.51(4H, m), 7.79(2H, m), 7.94(1H, m), 8.28(2H, m), 8.55(1H, m)

§ = 6.96(1H, m), 7.2~7.25(2H, m), 7.33(1H, m), 7.41(2H, m), 7.51(4H,
m), 7.79(41, m), 7.94(1H, m), 8.55(1H, m), 8.63(1H, s), (H, )
5 =

6.96~7(3H, m), 7.2~7.26(4H, m), 7.33(1H, m), 7.51(2H, m),
5 403.50 403.11
7.94(1H, m), 8.5~8.55(3H, m), 8.62(2H, m), 8.9(1H, m)

5 6.96(1H, m), 7.11(1H, m), 7.2~7.25(2H, m), 7.33(1H, m),
6 _ 402.51 402.12
7.41~7.54(8H, m), 7.94(1H, m), 8.3(2H, m), 8.55~8.6(2H, m)

&5 = 6.96(1H, m), 7.2~7.25(10H, m), 7.33(1H, m), 7.41(2H, m), _
7 553.71 553.19
7.51~7.52(8H, m), 7.88(1H, m), 7.94(1H, m), 8.05(2H, m), 8.55(1H, m)

§ = 1.72(12H, s), 6.96(1H, m), 7.2~7.38(7H, m), 7.55(2H, m), 7.63(2H,
8 633. 84 633.25
m), 7.77(2H, m), 7.87~7.94(6H, m), 8.05(2H, m), 8.55(1H, m)

5§ = 1.72(6H, s), 6.96(1H, m), 7.17~7.25(3H, m), 7.33~7.34(2H, m),
9 7.41(2H, m), 7.51~7.56(5H, m), 7.63(1H, m), 7.87~7.94(3H, m), 8.28(4H,| 596.74 596.20
m), 8.55(1H, m)

§ = 6.96(1H, m), 7.2~7.25(4H, m), 7.33(1H, m), 7.41(2H, m), 7.51(4H,

10 |m), 7.68(2H, m), 7.79~7.85(8H, m), 7.94(1H, m), 8.23(1H, s), 8.55(1H,| 555.69 555.18

403.50 403.11

m)
§ = 6.96(1H, m), 7.2~7.26(3H, m), 7.33~7.41(3H, m), 7.5~7.52(5H, m),
11 402.51 402.12
7.88(2H, m), 7.94(1H, m), 8.55(1H, m), 8.81(2H, m)
5 = 6.96(1H, m), 7.2~7.25(2H, m), 7.33(1H, m), 7.41(1H, m),

12 |7.51~7.52(4H, m), 7.6(1H, m), 7.62(1H, s), 7.78(1H, m), 7.88(2H, m),| 452.57 452.13
7.94~7.98(2H, m), 8.22(1H, m), 8.55(1H, m), 8.81(2H, m)
5 = 6.96(1H, m), 7.2~7.25(4H, m), 7.33(1H, m), 7.41(1H, m),

13 |7.51~7.52(4H, m), 7.8~7.85(30, m), 7.94(1H, m), 8.05~8.06(2H, m),| 453.56 453.13
8.16(1H, m), 8.55(1H, m)

& = 6.96(1H, m), 7.2~7.25(2H, m), 7.33~7.37(7H, m), 7.46~7.55(14H,
14 583.82 583.18
m), 7.89~7.94(3H, m), 8.09(1H, m), 8.55(1H, m)
§ = 6.96(1H, m), 7.2~7.25(2H, m), 7.33~7.37(7H, m), 7.46~7.55(11H, _ _
15 585.79 585.17
m), 7.89~7.96(4H, m), 8.55~8.57(2H, m)
& = 6.96(1H, m), 7.2~7.25(2H, m), 7.33~7.55(21H, m), 7.89~7.94(3H,
16 662.88 662.20

m), 8.28(2H, m), 8.55(1H, m)
5§ = 6.96(1H, m), 7.2~7.25(2H, m), 7.33~7.46(14H, m), 7.55~7.61(GH,

17 m), 7.68(2H, m), 7.76~7.79(3H, m), 7.89~7.94(2H, m), 8.29(1H, m),| 661.89 661.20

8.55(1H, m)

§ = 6.96(1H, m), 7.2~7.25(2H, m), 7.33~7.41(3H, m), 7.51(2H, m), _
18 _ 405.47 405.10
7.85(1H, m), 7.94(1H, m), 8.28(2H, m), 8.38(1H, m), 8.55~8.59(2H, m)

§ = 6.96(1H, m), 7.2~7.25(2H, m), 7.33(1H, m), 7.55(4H, m), 7.61(2H,
19 504.60 504.14
m), 7.94~7.95(3H, m), 8.04~8.08(4H, m), 8.55(3H, m)

5 = 6.96(1H, m), 7.2~7.25(2H, m), 7.33(1H, m), 7.59(4H, m),
20 504.60 504.14
7.92~8(7H, m), 8.49(2H, m), 8.55(1H, m), 9.09(2H, m)

& = 6.96(1H, m), 7.2~7.25(2H, m), 7.33(1H, m), 7.6(2H, m), 7.78(2H,
21 506.58 506.13
m), 7.94~7.98(3H, m), 8.06(2H, m), 8.22(2H, m), 8.55~8.57(3H, m)

22 § = 6.96(1H, m), 7.2~7.25(2H1, m), 7.33(1H, m), 7.67(4H, m), 7.8(4H,| 508.56 508.12
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m), 7.94(1H, m), 8.55(1H, m), 8.7(2H, s), (H, )

§ = 6.96(1H, m), 7.2~7.33(4H, m), 7.41~7.51C10H, m), 7.67(1H, m),
23 _ 453.56 453.13
7.94(1H, m), 8.06(1H, m), 8.55(1H, m)

§ = 6.96(1H, m), 7.2~7.25(2H, m), 7.33(1H, m), 7.41(2H, m), 7.51(4H,| _
24 479.59 479.15
m), 7.68(2H, m), 7.79(6H, m), 7.94(1H, m), 8.23(1H, s), 8.55(1H, m)

& = 7.25(2H, s), 7.25(0H, m), 7.33(1H, m), 7.41(3H, m), 7.51(6H, m),

25 ‘ 480.58 480.14
7.79C2H, m), 7.94(1H, m), 8.28(4H, m), 8.55(1H, m)
5 = 6.96(1H, m), 7.2~7.25(2H, m), 7.33(1H, m), 7.41(2H, m),| _

26 N _ 479.59 479.15
7.51~7.52(8H, m), 7.66(3H, m), 7.94(1H, m), 8.55(1H, m), 9.42(2H, m)
5 = 6.96(1H, m), 7.2~7.25(2H, m), 7.33(1H, m), 7.36(1H, s),

27 (7.41~7.42(3H, m), 7.51~7.52(4H, m), 7.62(4H, m), 7.71(1H, m), 7.94(1H,| 440.56 440.13

m), 8.17(1H, m), 8.55(1H, m)
§ = 6.96(1H, m), 7.2~7.29(4H, m), 7.32(1H, s), 7.33(2H, m), 7.41(1H

28 |m), 7.5~7.51(3H, m), 7.63~7.68(3H, m), 7.79(4H, m), 7.94(2H, m),| 568.69 568.17
8.12(1H, m), 8.55(2H, m)

5§ = 6.96(1H, m), 7.2~7.25(3H, m), 7.33(2H, m), 7.63~7.67(4H, m),

29 7.8(1H, m), 7.94(2H, m), 8.05~8.06(2H, m), 8.16(2H, m), 8.54~8.55(3H,| 516.61 516,.14
m)
5 = 6.96(1H, m), 7.16(1H, s), 7.2~7.33(9H, m), 7.5(2H, m),

30 657.78 657.20

7.63~7.68(4H, m), 7.79(2H, m), 7.94(3H, m), 8.12(2H, m), 8.55(3H, m)

& = 6.96(1H, m), 7.2~7.33(6H, m), 7.45~7.5(7H, m), 7.58~7.63(5H, m),
31 |7.69(1H, m), 7.77(2H, m), 7.87~7.88(2H, m), 7.94~8.05(5H, m), 8.12(1H,| 731.90 731.24
m), 8.18(1H, m), 8.55(2H, m)

& = 6.96(1H, m), 7.2~7.25(2H, m), 7.33(1H, m), 7.57(1H, m), 7.67(4H, _
32 566.67 566.16
m), 7.8(1H, m), 7.94~7.96(3H, m), 8.05~8.16(6H, m), 8.51~8.55(3H, m)

& = 6.96(1H, m), 7.2(1H, m), 7.41(3H, m), 7.51~7.52(8H, m), 7.68(2H,
33 555.69 555.18
m), 7.77~7.79(7H, m), 8(1H, m), 8.18(1H, m), 8.23(1H, s), (H, )

§ = 6.96(1H, m), 7.2~7.33(4H, m), 7.41(2H, m), 7.5~7.51(5H, m),
34 [7.62~7.68(4H, m), 7.79(6H, m), 7.94~7.98(3H, m), 8.12(1H, m), 8.23(1H,| 644.78 644.20
s), 8.55(1H, m)

§ = 6.96(1H, m), 7.2~7.25(2H, m), 7.33(1H, m), 7.41~7.51(8H, m),
35 [7.79(4H, m),  7.94(1H, m), 8.09(1H, m), 8.23(1H, s), 8.28(1H, m),| 479.59 479.15
8.55(1H, m)

§ = 1.48(6H, m), 1.73(4H, m), 2.72(1H, m), 6.95~6.96(2H, m), 7.2(1H
36 [m), 7.41(2H, m), 7.51(4H, m), 7.68(2H, m), 7.79(6H, m), 7.86(1H, m),| 561.74 561.22

8.23(1H, s), 8.79(1H, m)
§ = 6.96(1H, m), 7.06(1H, m), 7.2(1H, m), 7.41(2H, m), 7.51(4H, m),
37 497.58 497.14
7.68(2H, m), 7.79(6H, m), 7.92(1H, m), 8.22(1H, m), 8.23(1H, s), (H, )
& = 3.05(2H, m), 4.14(2H, m), 6.06(1H, m), 6.55(1H, m), 6.72(1H, m),
38 [6.96(1H, m), 7.05~7.07(2H, m), 7.2~7.25(2H, m), 7.33(1H, m), 7.68(2H,| 444.55 444 .14
m), 7.79~7.83(3H, m), 7.94(1H, m), 8.55(1H, m)

& = 6.96(2H, m), 7.2~7.25(4H, m), 7.33(2H, m), 7.68(4H, m), 7.79(4H,
39 496.64 496.11
m), 7.94(2H, m), 8.55(2H, m)

§ = 1.72(6H, s), 6.55(2H, m), 6.69~6.73(4H, m), 6.96~7.05(5H, m),
40 |7.2~7.25(2H, m), 7.33(1H, m), 7.54(2H, m), 7.68(2H, m), 7.79(2H, m),| 532.70 532.20
7.94(1H, m), 8.55(1H, m)

§ = 6.96(1H, m), 7.2~7.25(2H, m), 7.33(1H, m), 7.41~7.52(8H, m),
41 [7.58(2H, m), 7.68(2H, m), 7.79(2H, m), 7.92~7.94(2H, m), 8.07(1H, m),| 517.64 517.16
8.28(1H, m), 8.55(1H, m)

42 § = 0.66(6H, s), 6.69~6.73(6H, m), 6.96(1H, m), 7.2~7.33(7H, m

<
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7.54(2H, m), 7.68(2H, m), 7.79(2H, m), 7.94(1H, m), 8.55(1H, m)
§ = 1.16(2H, m), 1.48(2H, m), 1.58(2H, m), 1.73(2H, m), 2.95(2H, m),
6.52(1H, m), 6.66~6.69(3H, m), 6.96(1H, m), 7.05~7.08(2H, m),

43 496.66 496.20
7.2~7.25(2H, m), 7.33(1H, m), 7.57(2H, m), 7.68(2H, m), 7.79(2H, m),
7.94(1H, m), 8.55(1H, m)
§ = 6.96(1H, m), 7.2~7.25(3H, m), 7.33(1H, m), 7.67~7.68(6H, m),

44 |7.79(4H, m), 7.94~7.97(4H, m), 8.16(1H, m), 8.43(1H, m), 8.54~8.55(2H,| 541.66 541.16
m)
5 = 6.59(2H, m), 6.69(2H, m), 6.77(2H, m), 6.89~6.96(5H, m),

45 |7.2~7.25(2H, m), 7.33(1H, m), 7.54(2H, m), 7.68(2H, m), 7.79(2H, m),| 506.62 506.15
7.94(1H, m), 8.55(1H, m)
5 = 6.69(2H, m), 6.96~6.97(3H, m), 7.16~7.25(8H, m), 7.33(1H, m),

416 _ 522.68 522.18
7.54(2H, m), 7.68(2H, m), 7.79(2H, m), 7.94(1H, m), 8.55(1H, m)
§ = 6.38(4H, m), 6.56(4H, m), 6.63(2H, m), 6.69(2H, m), 6.81(1H, m),

47 6.96(1H, m), 7.2~7.25(4H, m), 7.33(1H, m), 7.54(2H, m), 7.68(2H, m),| 581.73 581.19
7.79(2H, m), 7.94(1H, m), 8.55(1H, m)
§ = 2.88(4H, m), 6.58(2H, m), 6.69(2H, m), 6.76(2H, m), 6.96~7.04(5H,

48 |Im), 7.2~7.25(2H, m), 7.33(1H, m), 7.54(2H, m), 7.68(2H, m), 7.79(2H,| 518.67 518.18
m), 7.94(1H, m), 8.55(1H, m)
5 = 6.63(2H, m), 6.69(2H, m), 6.81(2H, m), 6.96~7.05(5H, m),

49 [7.2~7.25(4H, m), 7.33C1H, m), 7.54(2H, m), 7.68(2H, m), 7.79(2H, m),| 516.65 516.17
7.94(1H, m), 8.55(1H, m)
5§ = 6.69(4H, m), 6.87(2H, m), 6.96(1H, m), 7.16~7.25(4H, m), 7.33(1H,

50  |m), 7.47(2H, m), 7.54(4H, m), 7.68(2H, m), 7.79~7.85(4H, m), 7.94(1H,| 566.71 566.18
m), 8.55(1H, m)
§ = 6.96(1H, m), 7.2~7.33(6H, m), 7.46~7.52(4H, m), 7.63~7.68(3H, m),

51 490.62 490.15
7.79(2H, m), 7.94(2H, m), 8.09~8.12(2H, m), 8.55(2H, m)
§ = 6.96(1H, m), 7.2~7.25(7H, m), 7.33(2H, m), 7.45~7.5(3H, m),

52 7.58(2H, m), 7.68~7.69(3H, m), 7.77~7.79(3H, m), 7.87(1H, m), 7.94(2H,| 566.71 566.18
m), 8.55(2H, m)
5 = 6.96(1H, m), 7.2~7.33(6H, m), 7.41(1H, m), 7.5~7.51(3H, m),

53  [7.63~7.68(5H, m), 7.79(6H, m), 7.94(2H, m), 8.12(1H, m), 8.23(1H, s),| 644.78 644.20
8.55(2H, m)
6 = 6.96(1H, m), 7.2~7.25(2H, m), 7.33(1H, m), 7.41(2H, m),

54 7.48~7.51(5H, m), 7.57(1H, m), 7.68~7.7(3H, m), 7.79(2H, m), 7.94(1H,| 556.68 556.17
m), 8.24~8.28(5H, m), 8.55(1H, m)
5 = 6.96(1H, m), 7.2~7.25(2H, m), 7.33(1H, m), 7.41(3H, m),

55 7.51~7.52(8H, m), 7.66~7.68(5H, m), 7.79(4H, m), 7.94(1H, m), 8.23(1H,| 631.79 631.22
s), 8.28(2H, m), 8.55(1H, m)
§ = 7.25(1H, m), 7.33(1H, m), 7.41~7.42(3H, m), 7.51(4H, m), 7.79(4H,

56 387.43 387.14
m), 7.94(1H, m), 8.13(1H, m), 8.55(1H, m), 8.63(1H, s), (H, )
§ = 7.25(1H, m), 7.33~7.55(19H, m), 7.89~7.96(4H, m), 8.13(1H, m),

57 569.73 569.19
8.55~8.57(2H, m)
§ = 7.25(3H, m), 7.33(1H, m), 7.41~7.42(3H, m), 7.51(4H, m), 7.68(2H,

58 [m), 7.79~7.85(8H, m), 7.94(1H, m), 8.13(1H, m), 8.23(1H, s), 8.55(1H,| 539.62 539.20
m)
§ = 0.14(6H, s), 5.2(1H, m), 6.6(1H, m), 7.25(2H, m), 7.41(2H, m),

59 505.68 505.20
7.51~7.54(5H, m), 7.68(2H, m), 7.79(6H, m), 8.23(1H, s), 8.4(1H, m)

60 § = 0.14(6H, s), 5.2(1H, m), 6.6(1H, m), 7.25(2H, m), 7.41(2H, m),| 582.77 582.22
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7.48~7.57(7H, m), 7.68~7.7(3H, m), 7.79(2H, m), 8.24~8.28(5H, m),
8.4(1H, m)

& = 0.14(6H, s), 5.2(1H, m), 6.6(1H, m), 7.25(2H, m), 7.41(2H, m),
61 |7.51~7.54(9H, m), 7.85(4H, m), 8.3(4H, m), 8.4(1H, m), 8.63(1H, s),| 581.78 581.23
(H, )

§ = 6.19(1H, m), 7.25~7.26(2H, m), 7.33(I1H, m), 7.41~7.51(SH, m),
62 462.54 462.18
7.58(2H, m), 7.79(4H, m), 7.94(1H, m), 8.55(1H, m), 8.63(1H, s), (H, )
§ = 6.19(1H, m), 7.25~7.26(2H, m), 7.33(1H, m), 7.41~7.52(14H, m),
63 [7.58(2H, m), 7.66~7.68(5H, m), 7.79(4H, m), 7.94(1H, m), 8.23(1H, s),
8.28(2H, m), 8.55(1H, m)

- =

690.83 690.28

§ = 6.19(1H, m), 7.25~7.26(2H, m), 7.33(I1H, m), 7.41~7.51(SH, m),

64 [7.58(2H, m),  7.68(2H, m), 7.79(6H, m), 7.94(1H, m), 8.23(1H, s),| 538.64 538.22
8.55(1H, m)
§ = 6.19(1H, m), 7.25~7.26(7H, m), 7.33(2H, m), 7.45~7.5(6H, m),

65 |7.58(4H, m), 7.68~7.69(3H, m), 7.77~7.79(3H, m), 7.87(1H, m), 7.94(2H,| 625.76 625.25
m), 8.55(2H, m)

& = 2.06(3H, m), 7.25(1H, m), 7.33(1H, m), 7.41~7.52(12H, m),
66 |7.58(2H, m), 7.66~7.68(5H, m), 7.79(4H, m), 7.94(1H, m), 8.23(1H, s),| 705.85 705.29

8.24~8.28(4H, m), 8.55(1H, m)

§ = 2.06(3H, m), 7.25(1H, m), 7.33(1H, m), 7.41~7.51(7H, m), 7.58(2H,
67 |m), 7.68(2H, m), 7.79(6H, m), 7.94(1H, m), 8.23(1H, s), 8.24(2H, m),| 553.65 553.23
8.55(1H, m)

§ = 2.06(3H, m), 7.25(6H, m), 7.33(2H, m), 7.4~7.5(5H, m), 7.58(2H,
68 [m), 7.68~7.69(3H, m), 7.77~7.79(3H, m), 7.87(1H, m), 7.94(2H, m),| 641.76 641.26
8.42(2H, m), 8.55(2H, m)

wowe) Wy Ang o83 el OLED A4 Ak SH, OLEDE FHAGHY-3dA Ax) 2R
2 g /0D 4o

o7 £RAZ 110 weh(15 0/()E, EIFZZADA, oMAE, ee, FRFE S0 Aol =
&5 AHG AN F, lAZERE] Yol nud F AGAAT. TEoR, AF FF Jud A% Eio)

, AE 2 Ay el Ao 4,4',4"-tris(N,N-(2-naphthyl)-phenylamino)triphenylamine

(2-TNATA) S 231, A1 o] AE%7}F 100 torro] =28 w7ix] wj7|A7] &, Ao ARE <17}8ke] 2-TNATA
N

2 Z2AA 110 7138 Aol 60 nn FAe] AFFUESS SZath. ojojA, Mg F2 Fu] o g2 A
N,N'-bis( a-naphthyl)-N,N'-diphenyl-4,4'-diamine (NPB)S @i, Ao HFE 217}3le] NPBE ZWA|A A
FU95 9ol 20 nn FAL AEALES FHeAY. ATFUS, AeAESS AN F, 2 Yol BHS
&3 o] FHAZ T NE S Au] o & A TAERA B wyd wE 3 E 30 Y, £
2 A= =REZA Ir(ppy)sltris(2-phenylpyridine)iridium]E 24 ¥4& %, F 5248 948 £ez S
AA 4 WA 10%sFor Eggozd A7 AF ALdS 9l 30 nm FA2 LFF5S ST, o)A A7)
W= Qo) AAHEEFOZH tris(8-hydroxyquinoline)-aluminum(III) (Alg)E 20 nm FAR F23 4L,
AAFEA 202 |ithium quinolate (Lig)E 1 WA 2 nm FA=Z &3 & o2 1F Z2 AH| S o] &35} Al
S5< 150 nme] FAR F&3 OLEDAAE Al#slgltt.

AE AR 7 HFE 100 torr sl 1E 53 GAlske] OLED B R R ARSI},

o A, 6.8 Vel Al 3.7 mA/em el AR} EEow] | 1060 cd/m o] 5 Aakgo] Felw it

[2A)dl 2]

SN T2E ARnEA sEE 345 Wi, ¥ =¥E=RA Ir(ppy)sltris(2-phenylpyridine)iridium]&
o] &3t A o=, AAld 17 FUe PP o= OLEDAAE A2k altt.

2 A}, 6.5 Vo] ArelA 3.5 mA/em ] DRI Fgom | 1075 cd/m 9] HAubgo] &holw|gich,

[AAd 3]

WFZo|q TAE A2 3E 518 P, 93 =REZA Ir(ppy)sltris(2-phenylpyridine)iridium]S

|

A ez, Al 13 Fd3 YR o s OLEDAARE A&kl
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2 AT, 6.9 Vol Aol 3.9 mA/em ] AFIE THOH, 1070 cd/m’e] HAWFo] BAE AT}

[HA]e] 4]

BFTAA s2E AREA S HFE 13E ¥, BF E=RERX (pig)ldr(acac)[bis-(1-
phenylisoquinolyl)iridium(IIT)acetylacetonate] S ©]-&3 A o=, AAld 13 FUI YHOZ OLEDAA}
& AlAstadt.

7oA, 7.0 Vel AelA] 13.8 mA/en’S] AFIF FTOM, 1120 cd/n'e] Aol selx it

[EA]e] 5]

agFeA 2E AsRA S3E 4E Wi, U EHEZA  (pig)elr(acac)[bis-(1-
phenylisoquinolyl)iridium(III)acetylacetonate] & ©o]&3%t 3 9o, AAle] 13} FUS WHPOZ OLEDAZ}
= AlAskad.

2 A, 6.8 Ve Aol 14.2 mA/en’] AFIE EF oM, 1095 cd/m e A Ago] Felugirt,

[(HaLef 1]

e F2 A¥ He @F% Add $2E AgRA B wwe FFE il 4,4'-bis(carbazol-9-
y1)biphenyl(CBP), =%E=ZAM Ir(ppy)s[tris(2-phenyl pyridine)iridium]g ©]&3}a, HAIFAHGSoZ H| X~
(2-WEd-8-FA =g ol B) (p-dduEdolB) LT F(111) (BAlg)E AFEE AL AlLstas AAd 13 5A3
W o @ OLEDAAE A Zehaitt.

7 Ak, 7.5 Vel Aol A 3.8 mA/en'®] FFH7F FH O], 1000 cd/m'e] HAo] eI,

[A]aLe] 2]

51 =
g F2

2 gy o] gk Ao S AE AgzA B drgol &%E il 4,4'-bis(carbazol-9-yl)biphenyl
(CBP), =HE=ZA (piq)slr(acac)[bis—(1-phenyl

isoquinolyl)iridium(III)acetylacetonate]S ©o]&3ta, AFxHdZEoz v|A(2-HE-8-F=gvo|E)(p-ad
A= o]l B)LZnH(111) (BAlQ)S A1E3F AL AYslus 2AAd 13 £93 Wl o OLEDAAS AZe%
o},

A3, 7.5 Ve HgtelA 15.3 m\/em 8] AR} Zgow, 1000 cd/m’e] H Aol shelw|glT),

2 oA e f7] @F EEE] IF BAo] FHe AR Uy 538 EAS Hole AE U 5
ARG, T3 2 wtgol] w2 {7] B eSS WFE TAE A2 AMES Azl EEEA o] Hold Mt
ol TEALS A ATeEAN AHFa s Aes FEdy LndgS NAAZE = I
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