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27 S Zgk23o] 2-chloro-7-trimethylsilylquinoline(5g, 0.02mol), 3,5-dimethylbenzeneboronic acid
(4.1g, 0.03mol), K2C03(8.3g), ZA%e] Pd(PPh3)4= THF/H20(60mL/60mL)oll ¥l 18A)1%F &t 3HF-(reflux)stSd
t}. Thin-Layer Chromatography (TLC)® ®kS &l §& Ao 2 W7}el3l, methylene chloride® F&3FSATE.
Su|E  SEA]7)aL,  silica gel colum® 2  AHA|(purification)dle] 2-(3’ |5 -dimethylphenyl)-7-
trimethylsilylquinoline (5.0g, yield :80%)< At}

e

\
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(2) chloro-bridged dimer complex®] A

w-o 219
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=N 2-ethoxyethanal/H;0
|
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-
e Si7

Iridium Chloride (5mmol) ¢} 2-(3° ,5-dimethylphenyl)-7-trimethylsilylquinoline (10mmol)< 2-
ethoxyethanol : &5 (distilled H20) 7} 3:12 &3¥ §A(30mD)ll €ar 24A17F &< FFAAT. &5
7Vste]l FAE uAS o3 F FHFE o8] H ol chloro bridged dimer complex® AT},

(3) Iridium(III) (2-(3" ,5 -dimethylphenyl)-7-trimethylsilylquinoline-N,C2" )(2,4-pentanedionate-0,0)
[A-04]9] 34

HFS- 213
—\I/\\r' ' //\T/ [~ 1
I\//\‘>|r/ o i
:,AN/ T \MA\\- 2, 4-pentanedione, MayCOy
ﬂ\//i Jl\/ 2-ethoxyethanol
\/| di \sli’E‘/
i s L1 2

Chloro-bridged dimer complex (lmmol), 2,4-pentanedione (3mmol)®} Na2C03 (6mmol)E 2-ethoxyethanol
(30mD)ell P 24X 7HESE BFAIZT. o] & A0 R A3 & FHTE HIISIY o3 F uAE A FA
H 2AE dichloromethaneo] ¢ & silica gelS ©o]&3dto] o3&} 3L dichloromethane/ methanol® 2 A
3to] 31HE(A-04)S ATt
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29 & Zg2=3e] 2-chloro-7-trifluoromethylquinoline(5g, 0.02mol), 3,5-dimethylbenzeneboronic acid
(4.1g, 0.03mol), K2003(8.3g), %] PA(PPh3)4Z THF/H20(60mL/60mL)el YL 18A|17F &b S-FA|zth. TLC
2 0k Fol & e om WZFA|7)L, methylene chloride® F&3t%tt. &S Z2A]7]aL, silica gel
columm® = AA|(purification)dte] 2-(3" ,5 -dimethylphenyl)-7-trifluoromethylquinoline (4.5g, vyield
170%) S ATt

(2) Chloro-bridged dimer complex®] A
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Iridium Chloride (5mmol) ¢} 2-(3’ ,5-dimethylphenyl)-7-trifluoromethylquinoline (10mmol)E& 2-
ethoxyethanol : SHF+7} 3:12 E3w S8 (30ml)oll Wil 2443 &t SFAHL, ES Hriste] A8 o
AE o3t & Z=HE ofe] H o} chloro bridged dimer complexE L Att.

(3)  Iridium(III) (2-(3 ,5 -dimethylphenyl)-7-trifluoromethylquinoline-N,C2" )(2,4-pentanedionate-
0,0) [A-101¢] &4

w0 216
| e ~ i
/\\\Ir/ CI?!'
I 2 4-pentanedione, Na,CO4
| i )I\ 2-ethoxyethanol
e L& Lo
L 2l g Lop 2 B Fl2

Chloro-bridged dimer complex (lmmol), 2,4-pentanedione (3mmol)®} Na2C03 (6mmol)& 2-ethoxyethanol
(30mD)ell P 24X 7HESE BFAIZT. o] & Ao R A3 & FHTE HINSIY o3 F uAE At FA
¥l 14 dichloromethaneo] =<1 % silica gelS ©o]&3le] ]33} 3 dichloromethane/ methanol® A AR
sto] 3HEE(A-10)S AUt
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29~ 5 Z8}2~39l 2-chloro-7-fluoroquinoline(4.7g, 0.02mol), 3,5-dimethylbenzeneboronic acid (4.1g,
0.03mol), K2C03(8.3g), A%< Pd(PPh3)4= THF/H20(60mL/60mL)o] 23 18A1%F <t SFA|ZATH. TLCE ¥h$

gleol & HLow WA the,
2 AA(purification)dle] 2-(3’

(2) Chloro-bridged dimer complex®] A
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,5" —dimethylphenyl)-7-fluoroquinoline (4.8, yield :80%)< {Att.

silica gel column®

Iridium Chloride (5mmol) ¢} 2-(3" ,5-dimethylphenyl)-7-fluoroquinoline (10mmol)<S 2-ethoxyethanol : =
T2k 3012 EFE &HBmb) o Wi 24Xz B¢ BFAIZAY. EE HUtete] A" nAE AHAS = FFH

2 o ¥ Yo} chloro bridged dimer complex® AUtt.
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1619] ¥4

Cl

Chloro-bridged dimer
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F

complex (Immol),

,5" —dimethylphenyl)-7-fluoroquinoline-N,C2" )(2,4-pentanedionate-0,0) [A-
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e
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2, 4-pentanedione, Na;COy

2-ethoxyethanol

(30ml)ell War 2441315t EFAZY. o]E Aoz A3 F

H 2AE dichloromethaneo] ¢ & silica gelS ©]&3dto] o3&} 3L dichloromethane/ methanolE 2 A

sto] sh3hE(A-16)S ATt
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922110

{ Pd(PPhy)s
[ ! +  (HOB—. Keels

’ R . -
ﬁ ’ J\_/z THF, H,0
s

&

27 T Zek23el| 2-chloro-7-methoxyquinoline(4.8g, 0.02mol), 3,5-dimethylbenzeneboronic acid (4.0g,
0.03mol), K2C03(8.3g), A2 Pd(PPh3)4= THF/H20(60mL/60mL)ol ¥ i1 18A17F &<t 3FFA#A T, TLCZE ¥R
gl & Ao YWZstal, methylene chloride® FE3}th. &wlE SA]7]aL, silica gel columSZ A

Al (purification)dfe] 2-(3° ,5 -dimethylphenyl)-7-methoxyquinoline (4.7g, yield :80%)< ¥LAt}.

(2) Chloro-bridged dimer complex?] %43

E]l—_Q_)\] 11

Ir(IIHCl5 - nH,0
2-ethoxyethanol/H;0

Iridium Chloride (5mmol) ¢} 2-(3" ,5-dimethylphenyl)-7-methoxyquinoline (10mmol)E& 2-ethoxyethanol
THT7F 3112 EE £AE0mD)dl Wi 24X F BFRAIAT. 25 #HUbele AW aAE AR & &
T2 o8] H wo} chloro bridged dimer complexE AItTh.

(3) Iridium(III) (2-(3° ,5 -dimethylphenyl)-7-methoxyquinoline-N,C2" )(2,4-pentanedionate-0,0) [A-
2219 34

HLo 2119
i |
& - Bl 5|
L~ r\
(;\N/ cl \Nj\j 2,4-pentanedione, MNa,CO4
J = I 2-gthoxyethanol
| O
=g Q" o F
L e _2

Chloro—bridged dimer complex (lmmol), 2,4-pentanedione (3mmol)$} Na2C03 (6mmol)S 2-ethoxyethanol
(3oml)ell War 24x 359 SFAIHTH, o]F FRoZ A% & FHTE HUMSIY 3 & uAE dAT. FA
® A5 dichloromethaned] %<9 F silica gel= ©]83F4 oJ3}3}31aL dichloromethane/ methanol® A%
ko] 33E(A-22)& LU

5. A-279] ¥4
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w2413
| BN \/T/‘ —\\1/‘\ ] ‘,,._
7 E N . o
“ﬁg'ﬁiij\ . =)
I//Q\N/ S 2.2 6 B-tetramethylheptanedione \N/ ‘O—{;
L\”ij\ | Il MayC Oy, 2-ethoxyethanol | /)\ _,'::’I_
I ol ,(v |
By e SN
|l |_ 5 i | b i L 5
A7) BrS213E =& 98 chloro-bridged dimer complex (Immol), 2,2,6,6-tetramethylheptanedione (3mmo
1)¢} Na2C03 (6mmol)% -ethoxyethanol (30ml)ell Fil 24A]3HE<E SHFAIZTH. ol& 2o = A3 F FH{F

2 #H7tsle] o35 A4S Adrt. FAH 2AES dichloromethaneo] %<l 3 silica gelS o]&38to] o] 1}3}%
3l dichloromethane/ methanol® A ZAA 3] 3¢5 (A-27)S AU},

olsh, A7) R wWyel Qg BAL olgste] flNATIlLEAAE Age: APl WX APels5el v
£ of old 44 23 % o)F ol 8% KUYl eEse] AHg vl Ay HTh

A F-E-2AFO] =(IT0) 29 w3 WAo] 3mm X 3mm 27]7F HESE e s & AT, 2T Ao o o)
oF 110 ‘torrel AFElellA] 7] 110 Z Aol CuPC (200A), NPD(400A), BAlg+ A-04 (5%)(200A), Alq3(300
A), LiF(5A), AL(1000A)9] &A=& Aoadrt.

0.9mA°l A 1950cd/m2(5.5V) 2 YeEb e ojw CIE x = 0.660, vy = 0.3222 YelfAT. =8 (2713%Y
1)L 2000cd/m241 4] 60004 7o) 1T},

213 o2

AF-E-5A Z(1T0)59) 3 WAo] 3 X 3m A7]7F Hws Aedd F Ageidrt. g Aol ol
oF 1*1076torr‘ﬂ AEjell A A7) IT0 S Aol CuPC (200A), NPD(400A), BAlqtA-10 (5%)(200A), Alq3(300A),
LiF(5A), AI(1000A)2] &A= A9stTt.

0.9mAd A 1750cd/m2(5.5V)S veElUglew o)u CIE x = 0.661, v = 0.3235 Yehddt. $FH (27359
HH)2 2000cd/m291 4] 5500A] o] ST},

A3
QE-E-SAte] E(1T0) 5 2] % W] 3m X 3m 2717F HES AHYS F Agsich. A7 Bee gol

°F 1510 torrd) AElelA 7] 110 2 4koll CuPC (200A), NPD(400A), BalqtA-16 (5%)(200A), Alq3(3004),
LiF(5A), A1(1000A)¢] =~ 2 Aotatsdct.

0.9mAS A 1732¢d/m2(5.4V)E Yehiglen oju CIE x = 0.660, v = 0.332& Jehdidrt. 98 (271359
1H)-2 2000cd/m29 A1 5500A] 7kl ).

23 o4

ANFE-E-FA| =(1T0) 59 & A e] 3mm X 3mm Z717F H=F et & AT 3 AW gty o]
oF 1410 ‘torrdl AFElelA] A}7] IT0 2 Abell CuPC (200A), NPD(400A). Balg+A-22 (5%)(200A), Alq3(300A),
LiF(5A), AI(1000A)¢] &=A- = Agstict.

0.9mA° A 1890cd/m2(5.4V)E YeElg o™ ojw CIE x = 0.662, v = 0.3312 YelALt. $3 (271359
1H)2 2000cd/m29 A1 6000A] ZFo] AT},

A5l o5
Sl FE-E-2Alo] =(1T0)F9] 234 WA o] 3mm X 3mm Z7]17F HE= Hejdd & AT, 23 Ane] ¢do)
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[0152]
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[0154]
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[0158]

SIHS3l 10-2014-0060974

oF 1410 ‘torrdl AFElelA] A}7] 110 2 Abell CuPC (200A), NPD(400A). Balq+A-27 (5%)(200A), Alq3(300A),
LiF(5A), AI(1000A)¢] &=A- = Agstict.

0.9mA° A 2001cd/m2(5.5V)2 YeElgom ojw CIE x = 0.662, v = 0.3232 YellArt. $3 (271359
HH)-& 2000cd/m2ol A4 650041 7ko] AT

H] a1
AF-E-ZA =(1T0)59] 4 WA o] 3mm X 3mm 717 H =5 gt & A4t 1g Ame] b=l

oF 1510 ‘torrdl AFEjell A A7) 110 2 4ol CuPC (200A), NPD(400A), BAlq+(’d7] 2F8211-49] &) (7%) (200
A), Alg3(300A), LiF(5A), AI(1000A)¢] A= Aatstodrt.

0.9mASl A 1173¢d/m2(6.0V)S vebiglew oju CIE x = 0.606, v = 0.3755 et $H (271359
1H)-2 2000cd/m29 A1 4000A] ZFe] At

Bl 42
QI F-E-SAL] =(1T0)F9] w3 o] 3mm X 3mm 2717} H =5 FEjds & AAsAT. 13 dujo] gtdo)

ok 1+10 ‘torr<l Aefol A A7) ITO & Aol CuPC (200A), NPD(400A), BAlgt(A7] &sk21-5¢ E4)
(7%)(2004), Alg3(300A), LiF(5A), AI(1000A)9 <A = Aslaict.

0.9mAl Al 780cd/m2(7.5V)S YEMIQ S olw CIE x = 0.659, y = 0.3298 JEIATt. FH (27 =
HH)2 2000cd/m2o A1 2500A] ZFo] ATt

H] w3
JNEF-T-A)=(1T0) 59 g WHe] 3m X 3om 2717F H =% Hejder & Agasivt. 18 Aue] ¢heo

oF 1410 ‘torrel AFElelA 7] IT0 = Aol CuPC (200A), NPD(400A), BAlgH(3t7] 848+2] 6-19] =)
(7%)(200A), Alq3(300A), LiF(5A), AI(1000A)9] A= Autslgich.

0.9mASl A 1190cd/m2(6.0V)S el em ojw] CIE x = 0.609, y = 0.372 YEHATH. FH(Z73 5 )
£ 2000cd/m20l 4] 40004] 7ko] AT,

H] 3 o 4
E-E-SA| =(1T0)5¢] g WA o] 3um X 3mm A717F ¥ =5 HE G § AAs . 11E el =]

oF 110 ‘torrdl AFElelA 7] IT0 % Aol CuPC (200A), NPD(400A), BAlgH(8t7] 8482 6-20] =4)
(7%)(2004), Alg3(300A), LiF(5A), AI(1000A)9 <A = Aoslaict.

0.9mASl A 1165¢d/m2(6.1V)E Jebigleow ojuf CIE x = 0.605, y = 0.3765 YehlAdrt. 5 (%7359
HH)2 2000cd/m2o A1 3500A] ZFo] ATt

L] S I5)

ANFE-E-ZAL| = (1T0) 59 ¥ WA o] 3mm X 3mm Z717F H=F deda & AASGT. 13 AW gtz o]
oF 1x10-6torrQl ZFElollA 7] 1T0 5 Aol CuPC (200A), NPD(400A), BAlqH(&}7] 3sky 6-39] &4)
(7%)(2004A), Alg3(300A), LiF(5A), AI(1000A)9 <A = Aoslaict.

0.9mA°l A 1151cd/m2(5.9V)E YeR o™ ojw] CIE x = 0.605, y = 0.3752 YeERAT. F8 (27135
1H)2 2000cd/m29 A1 3000A] ZFo] ATt

Bl 4|6

QE-E-SAtel E(1T0) 5 2] % WHo] 3m X 3m 2717 HES AHYS T Agsich. 2

o
)
R
Lo
2
)
0,
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[0159]

[0160]

[0161]

[0162]

[0163]
[0164]

[0165]
[0166]

[0167]
[0168]
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oF 1x10 ‘torrdl AEjelA A7) I1T0 = Aol CuPC (200A), NPD(400A), BAlgt(3t7] 2482 6-49] =4)

(7%) (200A), Alg3(300A), LiF(5A), Al(1000A)2 A= A3l t}.
T (27359

0.9mA°l A 1201cd/m2(5.9V)E YeI e ojuf CIE x = 0.608, y = 0.3732 UEAT}.

1H)2 2000cd/m2o A1 4000A] ZFo] AT}

g‘]:z‘fl/u 6-1

Aol A 59 Bladl Wx] 69 AFARE obg Hliel YelALE. o714, Hske] @& [V], A
mAl, 3= @Y= [cd/m2], AFELY TdYE [cd/A]l, AHELS = [ln/V], FH2 &9
F 1

et Gk 3= Agas |A¥9as  [CIEX) CIE(Y) T
A3 41 5.5 0.9 1950 19.5 11.1 0.660 0.322 6000
A3 o2 5.5 0.9 1750 17.5 10.0 0.661 0.323 5500
23 43 5.4 0.9 1732 17.3 10.1 0.660 0.332 5500
213 o4 5.5 0.9 1890 18.9 10.8 0.662 0.331 6000
23 45 5.5 0.9 2001 20.0 11.4 0.662 0.323 6500
H) 1o 1 6.0 0.9 1173 11.7 6.2 0.606 0.375 4000
u] o2 7.5 0.9 780 7.8 3.3 0.659 0.329 2500




[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]
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H] 1l o3 6.0 0.9 1190 11.9 6.2 0.609 0.372 4000
H] o4 6.1 0.9 1165 11.6 6.0 0.605 0.376 3500
H] 3|5 5.9 0.9 1151 11.5 6.1 0.605 0.375 3000
H L6 5.9 0.9 1201 12.0 6.4 0.608 0.373 4000

X1 BoAX = wie} o], AYdl WX 5= =, AFas, dg9as 9@ Fyo] FAHI, 43 A
(CIE(X), CIE(Y))S zte=t}.

kA, 2w dFEds ol&dte frIdETele = BAEE, &R AY, FHdA e

>
2,
N
-0l
o
g,
by
]
il
tlo
ke

ste] ol FolA: f7ldYTiol L E i st U WA = 1o EASAT.
o

A7) S BB S E(130)E FF AT s Al 1 AF(132), &F ABE ok Al 2 AF(138) @ 4] A
1% A 2 95132, 138) Aol FAHE R/ FFoR ol Folt,
A7) Al 1 AF(132) % o, AF-E-SA =T o] FofAn, 7]

o Qs ghol HlH Fe
A2 AF3S ATF gol wwH e

o] o)t}

A7 F1EESe BRass Sugsty] Y8, ves 2 S, A 1 ASF(132) 025 E FAd o AFTY
S (hole injection layer; HIL) (133), A-&4%%(hole transporting layer; HIL) (134), TFEdZ
(emitting material layer; EML) (135), AR}=%<Z(electron transporting layer, ETL)(136) % HXFU=

(electron injection layer, EIL)(137)0.& o]FojZd <= Qlt}.

o714, A7) WFEAFT(135) A7) sehr2e gAY 2 el Q1Y 548 XEFste] o] Folxitt.

% Sol, 37] WYBAF(1H)S L UG AY BAL FiE Bhd =Pste] F4E F AT ol %
FRAZF(135)0] ol §HE oUF AR AgBAL A A s AE PR 49 AHe] F2AY), =
Mudes], EeETeadEs], @24 F o= shbt ABPoEM, AEE, WHEE U FPIM T

e
EE, Y Bie] 1-069] A7) EE C1-C69) GHAVF ABPoRH Mew, WFEE L F9 540l o
& s, A By A8, S 40 seka3e) R2, RS, R4, RS B Aow shbrh 29l A9 54

A7 E B ouy dA g A E Fxste] AWetdAN, s VlEore] sdd VEAE e &
TSl Y 2wl vled AR 3 ggogRE "ojux] g W uelA B S thesiA
T4 B HAANAD F ASS ol A 5 S Blott

Foe] 49

132: A 1 A= 133: AFTUT

134: AFTEF 135: WP ELS

136: ARFE= 136: AAFUS

138: A 2 A=
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