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C30)o}d = =z Alo)aL;

R Rz33 R234 R237 Ra3aR241R242
231 R232 %)S( EM
w R “ R f — -
w ¥ BRpe i RieRMO oln R A Rt AR SY40% 4k, T4k, F24

o] A%y 14 Aghe] A e (C1-C30)L¢4, (C1-C30)&=A], =, A3 == B A (C6-C30) o
= HAZH(C-C3AZZE Aol A, AT AgAer A e dAddem
7 17 B2 §FRYE AT F IAY, R BE R €2 Ee SALACRE AAEo] x3 k=

L 2

OCH, |

~ O @ H,yCO. _
— H;CO _O= O = O o= Q o=
HyC |r/° 3 v ) >Ir/o Ir< ) FsC |r< )
Z |N \0 / z IN (¢] A SN \0 / Z N o) Z IN (]

CFy e 3
3 ‘ ‘ -
G o] F O= 0 0
o= N, O= 0=
~ Ir. | =Ir! ~ -
7 N Ir\o:/é a ~o /E A ST \0:/2 P N Ir\o /E HC_o~y Ir\o /E

4
O
4
O
4
IQ_
&
(3]
4
&
4
O

wougel §7] AA %Y sl dold, B 19 §7] AAARE HFBS TPk, o] ofLoluA
Fe Er Avgoldolnz) HFE oFol wony AuE sh} o4 HYLL ¥FL & A A
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Zd LiF, MgF,, CaF,, &3}
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[0087]

[0088]
[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

SIHSd 10-2011-0116635

=
2-B 2R UolEZMA 40g (200mmol), E]o&o}wl 350mL, Pd(PPh;),Cl, 7g (10mmol) 2 Cul 0.95g (5mmol)E
Al 23.5g (239mmol)S EolFUth, ¥HS E3E-2 AR2oA WA wvkEksith. Egjodolnl S
Tt ddolAHo|ER FE3ATE. 715S FMeS0,E AFRAIZ & gf Id TEU|R

A F drks A SvilE sto] Ay AmviEadgv 2 GAlste] shehE 1-1 39g (89%)S At

owE ZEEol= 280mL

A 7] 24 slolA a2 1-1 39g(178mmol)S THF 1.2L9] &< & HEZREY
2 sl o | FHEe 9

(IM solution in THF, 213mmol) & H7}stc). A7) wh&-gono

- ’
oA HOlER FE3IAH. f7]5S F9MgS0,= AEAZ & bf 3 S22 §ulE AAS & M it
S A7 gulE sl A9 IRvEO TR AASe] 3EgE 1-2 16.2g (62%)2 AT},

3IstE 1-39 Ax

2-olo] o mo]|EZMWIAl 22.4g (130mmol), EZo|€o}ldl 1.5L, Pd(PPhs).Cl, 3.7g (5.4mmol), Cul 1g (2.2mmol)
2 35HE 1-2 16g (109mmol) & E3sk & Ao A Al watslglrl, st & Aol d8ES NCol £3

AA AE7t AEE - odges AdAste] sgte 1-3 26g (89%) < ATt

SItE 149 Ax

3}eE 1-3 26g (97mmol), KMnO, 46g (291mmol), o}%=7 464(Adogen 464) 25mL, MC 1 L, H,0 800mL % o}AE
2F 30mLE E3Fskar, 80TolAl 3AIZF wwkelith. SFe MC2 FE38lt. 77158 F9MgS0,2 A xAZ]
F Aggr 2Ysle] g9E 1-4 16g (55%)2 AU,

335 1-59 Ax

33 1-4 16g (53mmol), SnCl,2H,0 120g (800mmol), ©FAIEAF 600mL 2 IN HCl 70mLE Wil 80°CelA HA)

wwbelgih. WHe8lE A4S R F, THRSR EACl Wk EHEE 5olal, NallCO; 8- # B¥l(brine) &2 A
oAF=Rlrh. o] MgS0,2 s AR §, AAdSFFeidth. MeOH= AAAsto] ke 1-5  4.2g (38%) &
A9At.

[t

slal e 1-69 A|x

7hutE 20g (120mmol), 1,4-TtlolE 2R wlAl 102g (360mmol), Cu 11.4 (180mmol), 18- -6 2.6g (9.6mmol),
K,CO; 50g (360mmol) % 1,2-tho]Z==2wWlAl 600nLE YW, WA FFAIAGT. &S HdSFtq AAAS

F, BESI(C 9 TR AolE) 9e olale ehzhatel SulE AAT F Mosh a2 A7 Solz ool
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[0101]

[0102]

[0103]

[0104]

[0105]

SIHSd 10-2011-0116635

A4 A=vfEaY Iz gAste s 16 25g (65%) S ASUtt.
3elE 329 AX

getE 1-5 4g (20mmol), 3}gE 1-6 19g (58.8mmol), Cu 3.7g (58.2mmol), 18-=&*-6 1g (3.9mmol),
K;C0; 13.5g (97mmol) 2 1,2-tho]ZF= 2wl 100mLE Wil 36A17H5<t SFA 7T |ul2 7etERate] A7

& &, SWSILOC o THFR AolE) e ofNg etzfFatel §ulg AAT F uce e A7) = o
o] A9 ARvtEgv 2 FAste] S3HE 32 25g (65%)2 AU

4] Az 19 WS olFakel F7] AAARE HFE 1 WA SHE 22 A4S
7] A EE FESe HNR 2 MS/FABS RSl

o

o, ¥ 1o AxR" &

[ 1]

MS/FAB

sto 1
== H NMR(CDCl;, 200 MHz) found |calculated

& = 7.25@2H, m), 7.33(2H, m), 745~7.58(11H, m), 7.68(2H, m),

o}

1 1779@H, m), 7.94(2H, m), 8.2(2H, m), 83(4H, m), 8.74(2H, m) S87.71 | 587.24
2 1 non w75k, 70400 . Boa 5, Bra0r my | SBBT0 | 58823
3 ?.6;(2H,7}31§,(2?.7;8'}4,7}313(2724(%, Zr;;l;.;'ss(zﬁﬁ}n)@é.;(szﬁzI:ﬁ) ™| ssoee | 58923
4 (73.9Z(ZH,7}11;(18'.4§(2?,, ;)2,5;2.2(,1Hr?);n)?;?;i(HZVH,mrz{) AT M s | 5120
S S T AT T T 1y | o
6 ?.92(2}4,7}33,(2:'.22(1)1'H,7}r31i(2;7'4(?£i, r77:)u~7.51(9H’ M. 758 M 51350 | 513.20
;|5 = 725@QH m) 733QH, m) 741~7S1@H, m), 758QH m).[ .o o o0

7.68(2H, m), 7.79~7.85(6H, m), 7.94(2H, m), 8.74(2H, m)

& = 7.25(2H, m), 7.33(2H, m), 7.45~7.5(3H, m), 7.58(2H, m),
8 [7.68(2H, m), 7.79~7.88(6H, m), 7.94(2H, m), 8.04(1H, m), 8.12(2H,| 584.71 584.23
m), 8.18(1H, m), 8.74(2H, m), 8.93(2H, m), 9.15(1H, m)

& = 3.18(6H, m), 3.65(2H, m), 6.76(2H, m), 7.25(2H, m), 7.33(2H,
9 |m), 741~7.44(4H, m), 7.51~7.52(8H, m), 7.88(1H, m), 7.94(2H, m),| 595.73 595.26
8.05(2H, m), 8.74(2H, m)

& = 7.25~7.33(7H, m), 745~7.5(4H, m), 7.58~7.63(7H, m), 7.94(3H,
m), 8.12(1H, m), 8.55(1H, m), 8.74(2H, m)

6 = 7.25~7.33(7H, m), 745~7.5(4H, m), 7.58~7.68(7H, m), 7.79(4H,
m), 794(3H, m), 8.12(1H, m), 8.55(1H, m), 8.74(2H, m)

S = 725@2H, m), 7.33(2H, m), 7.41~7.52(11H, m), 7.58~7.62(5H,
12 |m), 7.69(1H, m), 7.77(1H, m), 7.87(1H, m), 7.94~7.98(4H, m),| 599.72 599.24
8.74(2H, m)

10 523.63 523.20

11 599.72 599.24
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[0106]
[0107]

[0108]

SIHSd 10-2011-0116635

5 = 7.25~733(5H, m), 7.45~75(7H, m), 7.58~7.68(7TH, m),
13 (7.77~7.79(3H, m), 794~8(3H, m), 812(1H, m), 8.18(1H, m)| 599.72 599.24
8.74(2H, m)

& = 7.25@H, m), 7.33(2H, m), 7.37~7.46(22H, m), 7.76(1H, m),

14 1 89~7.96(aH, m), 857(1H, m), 8742H, m) 69430 | 694.26
& =  1726H, s), 7.25~738(10H, m), 745-758(14H, m),

15 1 66~7726H, m), 7.83~7.87Q2H, m), 7.94~7.97G3H, m), 874@2H, m)| 2228 | 73230
& =  7.250QH, m), 733QH, m), 745~7.50QH, m), 7.58Q2H, m),

16 17 68(2H, m), 7.77~7.83(10H, m), 7.94(2H, m), 8.74(2H, m) 63470 | 63422

17 & = 7.25(2H, m), 7.32~7.38(5H, m), 7.45~7.5(3H, m), 7.58(2H, m), 52461 52419

7.66~7.68(3H, m), 7.79~7.94(7H, m), 8.74(2H, m)

& = 7.25Q2H, m), 7.33(2H, m), 7.45~7.52(5H, m), 7.58(3H, m),
18 ([7.68(2H, m), 779(2H, m), 7.94~798(3H, m), 8.2(1H, m)| 540.68 540.17
8.41~8.45(2H, m), 8.74(2H, m)

& = 725Q2H, m), 7.33(2H, m), 7.41~7.52(8H, m), 7.58(2H, m),
7.68(2H, m), 7.79(2H, m), 7.86(2H, m), 7.94~8(6H, m), 8.74(2H, m)
& = 7.25(2H, m), 7.33(2H, m), 7.45~7.5(6H, m), 7.58~7.68(10H, m),
20 (7.77~7.79(3H, m), 7.94~8(3H, m), 8.16~8.18(2H, m), 8.54(1H, m),| 649.78 649.25

19 616.77 616.20

8.74(2H, m)
§ =  1726H, ), 725-7386H, m) 745~7680H, m)

2L 1777~779G3H, m), 7.87~7.94(4H, m), 8.74@H, m) >3069 | 35024

by |6 = 725-733(H, m), 745~75@H, m), 758~779(3H, M| cpier | ca10

7.94(3H, m), 8.12(1H, m), 8.55(1H, m), 8.74(2H, m)
6 = 725~73709H, m), 7.45~7.58(19H, m), 7.68(1H, m), 7.94(1H,

3 m), 8.53(1H, m), 8.74(1H, m) 61682 616.23
6 = 066(6H, s), 7.23~725(3H, m), 7.33(1H, m), 7.41(2H, m),

24 |7.51(5H, m), 7.68(2H, m), 7.79(7H, m), 7.94(1H, m), 8.23(1H, s),| 555.74 555.21
8.43(1H, m)

6 = 7.25@H, m), 7.33~7.55(19H, m), 7.61(1H, m), 7.68(2H, m),
7.79(6H, m), 7.89~7.94(2H, m), 8.23(1H, s), 8.43(1H, m)

6 = 725(1H, m), 7.33(1H, m), 741(Q2H, m), 7.5~7.52(6H, m),
26 |7.68(2H, m), 7.79(6H, m), 7.94~7.98(2H, m), 8.05(1H, m), 8.23(1H,| 529.65 529.16
s), 843(1H, m)

& = 7.25(1H, m), 7.32~741(5H, m), 7.51(4H, m), 7.66~7.7(4H, m),
7.79(6H, m), 7.94(1H, m), 8.23(1H, s), 8.43(1H, m)

5 = 7.25~733(5H, m), 7.45~75(7H, m), 7.58~7.68(7TH, m),
28 |(7.77~7.79(3H, m), 794~8(3H, m), 812(1H, m), 8.18(1H, m),| 599.72 599.24
8.55(1H, m), 8.74(1H, m)

25 679.88 679.24

27 513.59 513.18

5 = 7.25~7.33(3H, m), 7.45~7.5(10H, m), 7.58~7.63(8H, m),
29 |7.77(1H, m), 7.94~8(2H, m), 8.1~8.12(2H, m), 8.18(1H, m), 8.49(1H, 599.72 599.24
m), 8.74(1H, m)

§ = 725@H, m), 7.33(1H, m), 745~7.52(8H, m), 7.58(5H, m),
30 |7.77(1H, m), 7.94~8(3H, m), 8.18~8.2(2H, m), 8.41~845(2H, m)| 540.68 540.17
8.74(1H, m)

§ = 725@2H, m), 7.33Q2H, m), 741~7.51(6H, m), 7.58(3H, m),
31 |7.68(2H, m), 7.79~7.84(6H, m), 7.942H, m), 8.16(1H, m), 8.74(2H, 562.66 562.22
m)

8§ = 7.25~7.33(10H, m), 7.5(2H, m), 7.62~7.63(10H, m), 7.94(4H,
m), 8.12(2H, m), 8.55(2H, m), 8.74(2H, m)

688.82 688.26

[AAe] 1] & 2rel] whe 7] dAAAEE sgt=S ©]-&3 OLED &2} Azt

o

Bowme] ubt A aE o] &3 Fxo| OLED AAE AlZergith. 94, OLEDE 2 =(AHA-=
P15 Q/00) &, EYER2AER, ofAE, e, THTE A4

AAIGE §, o]AX R Yol Byt $ ALE3IQltE, theo R, JF F2 FH|e] 73 Erd
i, J@E o FA 0 Agw el Aol 2-TNATA  (4,4',4"-tris(N,N-(2-naphthyl)-
phenylamino)triphenylamine) & Wi, A o] AFE7} 10 torro]l E2at wrtx] w77l §, Ao A%
£ Q7kske] 2-INATAE SEAIA 110 71 el 60 mn F79 AEFUSS SABA. ololA, A& 2 &
H o] t& Ao NPB (VN,N'-bis( a-naphthyl)-N,N'-diphenyl-4,4'-diamine)<
=

NPBE SEAA Ae5ds Ao 20 mm 779 Aeddss S, s

tlo of
)
4
2
J

E 822 10° torrstoll A RF 3 AAE 2 dAde wE IFE 25 Ya, tEF Aoes g ZHE
(Ir(ppy)s [tris(2-phenylpyridine) iridium)E 2472t ¥ %, F EZAL &2 &2 FEAA 4 WA 20 =+
Fo= EEFo RN A7) AF AEF Yl 30 nm FAY FFES FESGIT. oJojA AAHNGEZTOZH Alg
(tris(8-hydroxyquinoline)-aluminum(II1))E 20 nm FAZ F&F3I YL, HAAFUFSZE Liq (lithium
quinolate)E 1 WX 2 nm FAZ T3 &, & AF T2 A E o83t Al 55 150 nme] FA=Z T
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[0115]
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shel OLEDE AlAeheith,

[2A]el 2
A o2 A0 o] 8% Aol 32 AuaA L die] s3E 88 AFEE AL Aejstus A 13 &
A% WPo R OLED 2xE Aot

N,
K

AF Z2 Au] Ul 3% A $2E As2A 2 Ao g5tE 328 AMEsta AFATEFT o= BAlg (Bis(2-
methyl-8-quinolinato)(p-phenyl-phenolato)aluminum(111))S AF&3 HAS A|Qstis AAd 13 TLd WY
©o2 OLED &AHE AZ3sic).

[Hlaze] 1] Feel 23 A8E o83 OLED &ak A=

;871 A SF A diel g Al

o = = [e] H o = O le) [e]

Wy $2E AE5EA 2 Wyl wmE {7 AAANEE FFE el (BP (4,4 ‘-bis(carbazol-9-
y1l)biphenyl)E ARg-E}aL Aaaet=o 7 BAlq (Bis(2-methyl-8-quinolinato)(p-phenyl-
phenolato)aluminum(I11))S A3 AL AlQstans AAld 13 U BH O R OLED AAE Al 2Hekic).

2 g mE {7 AAAEE IFES FRete AAlel 1 WA AAlel 39 OLED &xkel Hlale] 1oA Az
H Fe 43 IFES FAskE OLED axte] et 2 A¥a8&S 1,000 cd/m oA F743st 742 517]
¥ 20 YeERSY.
[E 2]
- TSHEWV) L= E(cd/A)
[ 40 = F O} AH
SLEME | SBME | SSMES | 61 000cd/m’ | @1,000cd/m? | 2&
HAO 1| o= 2 | Ir(ppy)s - 71 234 =AY
AAo| 2| sE2 8 | Irppy): - 7.4 26.2 =
A0 3| =E 32 | Ir(ppy)s BAlq 6.8 30.1 =
Hmo| 1 CBP Ir(ppy)s BAlq 75 25.1 LAY

G7] F 22FE E dgelA A

‘:‘l- o z’lE
3] hole current E40o] 58] 1 3% oA Ae Ffo] £ AL & F YY),
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