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C30)dlEl Zolde]ar; R'E (C1-030)27, (C1-C30)=A], (C6-C30)ok HE: (06-C30)otd LAl AL ofulgh

=
o
e
it}
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lo
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p()l'\(‘z\)\ N-ArL-AryN 6((2R3)P
' X Xyt
Y1 Y1
N2 Y2
| )
p(R3) (Rs)p

7N 7

PR N-ArL-ArA (R3)¢;

a 1 ~
.,(R3>—©[YLx1 x1J\/ J\/}(Rs)p
2

m(R1) (Rz)n

/ \ 7\
,,(R3)\ N-Ary-L—Ary- %3),,
/ Y, U
") f\ ) Y
(R3) (R3)p
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[7&7] 3}k 4A] 3}ek2] 6ol A,
Xi, Xo, Y1, Yo, Ry A Ry, L, Ary, Arp, m, n 3 pi= 7] 81842 1oA o] AFojet Fdsirt. |

Boado] wE f7] g e wo pAHoR e IFERA AE £ o, 3] =] B
=13 S Sl
= o

Ae oy,

Q0 ol "'|" 3,
o d v d Ut
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OO0 N )
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1101102 103

[0067] ML L L
[0068] A7 WE 7%, 8%, 9 105, 115, 135, 14F, 155 9 1659 P20z ooz FOo=HE Hus i,

gze 7 LY 2 LY s M2 Buher ay) prary dgsed,

Ra1o
Rao2 ,N _N Ra11 R209
o N N
e ~ —~N 2
\0:\}—'?203 NZ Raoz oy Raoz Ra0s
= R
X 207 Rao7
Rt Rood Rzos Rao4 Raoe
Raos Raod Ra206 Ryoq Raos
Raos Rags

[0069]

[0070]

Raa7

[0071]

R Raos Raos Oy Ra26 Ra1o R2“5_ Raos
R 210 Rane '}‘, N Rygs R204 /| Raos /Oﬁ/ Roos Rznstn\@(Rzos RzM‘QRZW
- R0 AN 2207 “N: Rao7 \NI /\N Raor - Ryor : I Ra0s <
~N? n-Razs 20 P Reod N Ra25 N\\_I%R229 Ra1q Ra0s
\=/ R R Raos Ro24
211 R 209 R210 R209
210

[0072]

00731  [47] S8k 7ol

[0074] Rt WAl Ry A2 SHAOR 74, F54, T2 XFHAY X3e]=] &2 (C1-C30)¢Z, (C1-C30)Y

Zo] B AY X 2= A ek (6-C30)0+d = T=2llo]a;

[0075] Roor WA R AR FHPALR i, T4, X3 EE HAFHACI-C30)ED, AF Ev= 9]X3H(C1-
C30)L=A], A% = HIASE(C-C0)A 2L, AF T HAGE(C2-C30)LAE, A& = HA$d
(C6-C30)obd, A8k T HX|ghd Kw Be X3 e BA8kE o]-(C1-C30) gt w, X% = v x| g
wL—WLt}@6moﬂﬂ4m , SFs, X% EE vX8E E(C1-30) L2 4d, 3 = vx3kE o (Cl-
C30) 42 (C6-C30)ota A, X3 T v xge E(06-C30)otH A, Aol i FRle]al

[0076] Rozo WA Ropy= A2 FHASR F4, T4, =70 AIAHAY AFEHA e ((1-C30)E¢Z == (C1-
C30) o] AZHAY A2k A] 23 (C6-C30)oFH ol aL;

[0077] Ry B Rous® AAZR FPAHSR 4, FF4, X3 EE HAFHACI-C30)ED, AF Ev= B]X3HE(C6-

C30)obd H= FEAIAY, Rt Ress LS EFoAY EdehA &= (GBC12)¢dd == (C3-
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[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

C12)gAd Aoz A4 o] 3= 17

Rogee A3 == WX 3-#(C1-C30) &2,

g e deile]al;

i1

4

Rozr WA Ropg A2 HHAHO=

4

<
a,

SIES 10-2011-0132721
% Ao it o] B3S e FAsh;
E]

-C30)oFd, A3 = v X]3E (C5-C30) 3l H 2o}

T, A Es HASE(C1-30) A, A HE= v 3k (C6-

C30)o}d Ei= R alo]ar;

Q= A ~lgRstgz“ r= - Rj39 Redo oM. Ry WA Rop= A& =8dom Za Fia szzlo] 3
SAY A3E A &S (C1-030)2Z, (C1-C30)A], &z, 23 = H] x| 3he (06-030)0}L, Alobw, 2|3
EE HASH(C-C30)AF R AY, AT XAt dhA = dALdAOR JAHo] AvE g E
L $3t 38 A4 £ AAY, Ry EBE Ryped &2 = dAddoR dAH e ¥ w Byl §
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[0098]
[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]
[0109]

[0110]

[0111]

[0112]
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Br—{ )~ )-Br NN
S . O

(1) 3= 1-19 A=
-2 R-2-volExulal 16g(74.25mmol), 9,9-tho]w|E-9H-EF L #-2-U R 24 23g(96.60mmol), Pd(PPhy),
4.2¢(3.63mmol), 2M KyCOs =& 111mL, EtOH 100mL ¥ EF4l 200mLE E3H3F 5 120C = 7FEA7|WHA 3A3F

wRkeih, wkgo] By SRR AoFaL oo HolER 5T

-

H F712S NgS0E ARA F 3)A
Zuy|2 SuE AAS T Ay F2uEad A2 AASe TR 1-1 220(95%) S AT}

(2) 3= 129 A=

3}FFE 1-1 24g(76.10mmol), Eglo|g¥ ~slo]E 200mL 2 1,2-tho]E==2WlAl 200mLE £3F8 & 180C= 7}
gate] 1247F wRkskgITh. Wk&o] Eubd ZER[(distillation) &AXE o] &ajA] mHke EgoEx Anto]Ex
1,2-0F22HAS AAZ &, FHFE HojFa oEHolAH o ER %3 F F7]15S MgS0.E AZA A
A Zdv| 2 SulE AAS & Ay FRalEaY IR AAste] SFE 1-2 7g(33%0)E AT},

(3) 3et& 19 A=z

3I3tE 1-2 18g(64mmol), 4,4'-tfjE=Fvtoldld  10g(32mmol), T+ & 5g(80mmol), 18-FH 226
3.39g(12mo1), K,CO5 26.57g(192mol)& 1,2-t1Z 22wl 200mLoll 1% 180 Col Al 12A13F Feob 3hi mykal

O

aif)

o wbgo]l fAHW 1 2-HISRE2MAE SHete] AlASAL, cEotAEClE/MOR FE FH #7155 NgSo,
AzAZT. 3d 272 Svis AT 5 A7 Azvteadqye GAste] shehE 1 17g(74%)E AU

fox

W NMR(CDCl3, 200 MHz) & = 1.72(12H, s), 7.24~7.25(4H, m), 7.33(2H, m), 7.44(2H, m), 7.54(2H, s),

7.61(2H, m), 7.68(4H, m), 7.79(4H, m), 7.94(2H, m), 8.09(2H, m), 8.12(2H, s), 8.55(2H, m) ; MS/FAB
(found 716.91), (calculated 716.32)

[Azxd 2] 3= 279 Ax

S

%E:éz J s.‘m’ — (ﬁ Ty
B(OH), g O v O
2 &*

(1) 3= 2-19] A=

Tl [b,d] o) S 3 -4-A B =2 40.64¢(178.2mmol )-S 3}EE 1-19] A|=w
& 2-1 11g(89%)& & At}.

e
&
oft
e,
o
o
oL
o
fru
ot
o,
o
o
Q.
ol
i

(2) 3= 2-29 A=

335 2-1 31g(123.3mmol)S 3gE 1-29 A=

it

7 Hds WHor FAste] FetE 2-2 8g(82%)E



[0113]

[0114]

[0115]

[0116]

[0117]

[0118]
[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]
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r12

L

}\
) 3ok 279 A=

ShgHE 2-2 17.5¢(64mmol), 4,4'-t]H 2R ulolsd 10g(32mol )& SFHE 19 APt 43 wie= 34
sto] 9HE 27 14g(63%) S LA

HONMR(CDCls, 200 MHz) & = 7.25(2H, m), 7.33(2H, m), 7.5~7.52(4H, m), 7.68(4H, m), 7.78(2H, s),

7.79(4H, m), 7.86(2H, s), 7.94~7.98(4H, m), 8.45(2H, m), 8.55(2H, m) ; MS/FAB (found 696.90),
(calculated 696.17)

[Alz=e] 3] 3}etE 289 A=

o % "o

31

S &

(1) 3= 3-19 A=

ol Z[b,d]Fo] L #Hl-4-A B 2k 40.64g(178.2mmol) S IS 1-19] AxWHY A3 oz Aste] s
& 3-1 11g(89%) & & At}.

(2) 3= 3-29 A=

s 3-1 31g(123.3mol)S 3HEE 1-29 AxUya sdd Pyor FAste FFE 3-2 88202
At

(3) 3}3HE 289 A=

3138 3-2 8.7g(64mmol), 4,4'-tlBZEnrloldld 10g(32mmol)S 31E 19 A|ZWHY Fd3 Yoz
sho] 8l3HE 28 14g(64%) M\:}.

L

3

I NMR(CDCl;, 200 MHz) & = 7.25(2H, m), 7.33(4H, m), 7.5~7.52(4H, m), 7.68(4H, m), 7.79(4H, m),

7.94~7.98(4H, m), 8.05(2H, m), 8.45(2H, m), 8.55(2H, m) ; MS/FAB (found 696.90), (calculated 696.17)

[AlZe 4] shek= 319 A=

»srsr» srsr»
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[0128]

[0129]
[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]
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O o OO
4-8H _SI 31 \

(1) 3 4-19 Az

1,4-tB25-2-YEZ WAl 50.0g(179 mmol)< TIWE X Fob]= 200mLoll Folal 8] & 27.0g(424mmol) S
7hate] 125Col A 3AIF st wkelglth, vk £35S AL o® Wi IHES ofHstd AATS § dx
sholvh. HlEhE 500mLE Al sk SHehE 4-1 27.12(88%) & <

(2) 33h= 4-29] A=
3}e+E 4-1 15g(37.3mmol) =

2 17.6g(147mmo1) S 1052
il I g EPEES ASEo] FAuk. 20%(w/w) NaOH 489 150mLE Ab&3te] 7|4 H= wEqict. to
NHER FESIAL BP0 A § Axgt ¥ ouE2 QAAste] s3E 4-2 9.2g(72%)S AU}

(3) 33h= 4-39] A=

0CollA 33HE 4-2 8.5¢(25mmol) o] S0l B vhe Zekx=d 17%(w/w) HCl =89 85mLE 7}8Fal NaNo,
& [NaNO; 4.3g(62mmol) + = 15mL]& H7Febdinh. 30 &<F wwkspal KI =89 [KI 41.5g(250_mmol) + &
15mL1S& 7F8Sith. 1A1ZHESQE Aol A wnkslal 60Tl A 3AIF Eet wnkslgict. 23t Koo §m= 5344 7]
L o"opAElo]ER FEEa X3 Na,SO:&= Aol v, Aul7t A% AzvtEdgyz AAlste] sh3hE 4-3
4g(29%)e \:/\/\

(4) 3IHE 4-49 Az

SIS 4-3 4g(7.1mmol)7F BT T vlE e of2 2 st E A
ata -78°C = W2ttt n-FE e F (2.5 Aol A) 6.2mL(15.6mmol)S HA3] 7hatar 1A]7HE<L
g2 odg At 2.0g(15.6mmol) S 7Fekar 124175 wRtslaA] 33 d2em 255 &9 g
HolER FFd 1 2 A&t dold §715S Axsa Ay 29 azvteddyz gAste] 3gE
4-4 2g(76%) 5 AATt.

(5) 3gE 4-59] A=

200mLell =o]ar 32%(w/w) HCl =8 120mL& 7Fabivh. 204 4
A (portion-wise) W gHatal 100TAA 247kt ankslgicy, 2o 1

U] Hﬂi

SIS 4-4 2g(5.43mmol)7F BT T vie FEksFd o2 VtAE AlS-1 HEHS|=E2FE 26mE
7betal -78C= Jzsigltt. n-HF-EeH(2.5M Fakell M) 2.2mL(5. 43mm01) Hs] 7hstar 14 7beqh mnkslsl
o, 1M HCI 20mL& 7F8tar 2A17HES wkelle). nigke] ekm el & o|dolMHo]ER &3t B2 A
o, Ao {715E dxstn Ayt A9 azZetEadaR gAste] 3%E 4-5 1.5g(96%)S AUt

(6) 33E 4-69 A=

312 4-5 15¢(51.9mmol) o] SolQE S vtk Zgladoe] o2 71AE A9 HEgS o m2EE 300
7bekar -78 C & Wztelgith. n-ReE e F(2.5M kel A) 20.8nL(51.9mo01)S HHF] 7heta 1AZHESE wukelgl
o}, 3FE 4-5A 335mg(62.3mmol)S 7FElal 12A17HEor nHEElHA HHF] Aoz 28 215 22U $ o
HolAlg o] ER &3t B2 AT, Aol 7715 dxstn Helyt 4y a2vEaddz GAshe

sheh= 4-6 12g(69%)2 LA

(7) 3eE 4-79 A=
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[0143]
[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]
[0153]

[0154]

[0155]
[0156]

[0157]

[0158]
[0159]

[0160]
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32 4-6 12g(35.7mmol ) SE 1-19] AZWHI Hds wH o2 Aol S13E 4-7 9.5¢(80%) S AT},
(8) 3gtE 4-8¢] A=

2 4-7 9.5¢(28.7mmol) S SHEE 1-29 AFYHIY w3 Yo R A5t FE 4-8 7.2g(84%)E LS

(9) 33H= 319 A=

5}ehE 4-8 18g(60.11mmol), 4,4'-vBH2XuloldHd 10g(3lmmol )& 2F5HE 19 Az} 43 WHew
Aato] 3FE 31 15g(65%) S AUt

I NMR(CDCL;, 200 MHz) & = 0.66(12H, s), 7.25(2l, m), 7.33(4H, m), 7.52(2H, m), 7.61(2H, m), 7.68(4H,

m), 7.72(2H, s), 7.79(4H, m), 7.89(4H, s), 7.89~7.94(2H, m), 8.55(2H, m) ; MS/FAB (found 749.07),
(calculated 748.27)

[AAle] 1] & 2ol whE f7] 233 3hgES o83 OLED &b Az}

wowne] W AR ol @ FxO| OLED £AE AZsATh. 4, OLEDE FALCGHE-TYA Ax) 2R
Poxl FRAT I10 ¥vh(15 ©/()S, EFZ2dd, oblE, e, THRFE wAHoz Agate] 2
KR

han | |
Sk AlHS AAZ F, o)AZZHRE| Yo BHd & AEEY. vgoz, W F2 FH|e |3 EHl
IT0 71#e  AXsz, A¥ FzF Ad e A 2-TNATA  [4,4',4"-tris(N,N-(2-naphthyl)-

phenylamino)triphenylamine] & 231, AW e FF=7} 10° torre] =gt
= 27Fste] 2-TNATAE SHAIA 1T0 71# ol 60 nm FA2] AFFASES ST, oo A,
"] e t}& Ao NPB [N,N'-bis( a-naphthyl)-N,N'-diphenyl-4,4'-diamine

o

NPBE SAIA AFFAS ol 20 nm FAL FFALETS , 344170
T, 2 fdd #FTE vy Zol SFAATE HAF SF A U] dF Mo sAERA B dyo] upE 3}
= 145 g, 22 = Aol = EHEZA (piq)2Ir(acac) [bis—(1-
phenylisoquinolyl)iridium(III)acetylacetonate]S 27z} ¥4 % F 5L U8 £z S9AA 4 WA
10%5Fo g2 Tqgto N A7) AL ALz Yol 30 nm FA2 L345S F2sn). o]ojA Aby] dgE 9o
ARG S0 2 Alq [tris(8-hydroxyquinoline)-aluminum(III1)]1E 20 mm FARE FZ3 t}e, AAFYZFo
Z 4F FA=EYolE (lithium quinolate, Lig)E 1 WA 2 nm FAE S&3 & & A¥ 52 ZAH]|E o] &35
o] Al &% 150 o] A2 T3] OLEDAAS Al 2Hshiet.

AR Mz 7 SRS 10 torr SN AF 531 AASte] OLED LHALE AL}

< AT, 7.2 Vel Aol 14.2 mi/en’ el AFIF WM, 1110 cd/n'el A Aol 21},

]_
[AAd 2] & o] wE f7|d331etE S o83k OLED 44k A2t
ol ZAE AREA Euwe 3gE 188 o]&dtu, W} T=HERZAM (piq)ylr(acac) [bis-(1-

phenylisoquinolyl)iridium(III)acetylacetonate] & ©]&3t A <lol&=, AAJo 13} At WHOZ OLEDAAF
g A&kt

[N

2 Aw, 7.3 Vel Askel A 13.4 mA/em o] AFIE B oM, 1075 cd/m’e] A Aol sHelw A,

[AAe] 3] & W] W §7)2F3FES o3k OLED

BFFA F2E ARRA B 3de] SR 12 olgstm, W EREZA §7] olHE FE Ir(ppy)s
[tris(2-phenylpyridine)iridium]S ©]-&3F A Qol=, AAld 13} FLd3 WP o= OLEDAAE AZslslt.

2 A, 7.1 Ve AgelA 3.8 mA/en Sl AFIE T oM, 1130 cd/m'e] HAEYo] BHIHAL).

[AAe] 4] % whgo] e §7u483ES o &3 OLED 24 A2

WPl TAE ARRAM 2 2R e 258 ol&sta, W} ERERXM f77] odE = Irlppy)s



[0161]
[0162]

[0163]

[0164]
[0165]

[0166]

[0167]
[0168]
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