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tion-processed and an organic electroluminescent device
comprising same, and more specifically, to a novel iridi-
um (III) complex compound into which a piconolic acid
derivative is introduced and an organic electrolumines-
cent device comprising the iridium (III) complex com-
pound, wherein in the iridium (III) complex compound,
a quinolone- and a thiophene-derivative are introduced
as main ligands, and a halogen derivative or an oxa-
diazole derivative exhibiting electron transport charac-
teristics is introduced as a substituent on the para posi-
tion of a nitrogen atom in picolinic acid, as ancillary lig-
ands. The iridium (IIT) complex compound, according to
the present invention, is a red light-emitting phosphor-
escent compound which has excellent electric stability,
high light-emitting characteristics and luminance, is
amm] capable of achieving color purity, has improved solubil -

800 ity with respect to an organic solvent, and has excellent
interfacial characteristics with an electrode due to im-
proved heat resistance, and thus can be usetul as a col-
or-developing material.
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L2 S olnl, AEA niEARA o] EdE e d F5A9]
poly(3,4-ethylenedioxythiophene)-poly(styrnesulfonate)(PEDOT) & A}-8-3 5=
A=, 2 Wy o] A ] o] 43= PEDOTE AH&-3 T} 485 5(2120)=
20~200A9] FAE A 1 A=2110)2] Aol 8= 5= ),

g, AT T AZ 212009 el = FEFTFAS2R0E B3t 5oL HF S
A e ® WAFTQU0)E FTHE T =3(2130)°]
G H =, Aeo] s = F, ded 23(2130)9]
HOMO 5=3°¢] %34Z(2140)2] HOMO =3 X1.t} 1el gt} &
Wy i bdstol Y5 2130)0] AHEE

s

If rlo i of
i e ol F—u
¥, ol
Mo

o

i .

32 i boox
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[82]

[83]

[84]
[85]

[86]
[87]

N,N'-bis(3-methylphenyl)-N,N'-diphenyl-[1,1'-diphenyl-4.,4'-diamine(TPD),
N,N'-bis(1-naphthyl)-N,N'-biphenyl-[1,1'-biphenyl]-4,4'-diamine(TPB), N,
N'-di(naphthalene-1-yl)-N, N'-diphenyl-benzidene, NPB), E 2] 3| d o} W1(TPA),
bis[4-(N,N-diethylamino)-2-methylphenyl](4-methylphenyl) methane(MPMP),
N,N,N',N'-tetrakis(4-methylphenyl)-(1,1'-biphenyl)-4,4-diamine(TTB),
N,N'-bis(4-methylphenyl)-N,N'-bis(4-ethylphenyl)-[1,1'-(3,3'-dimethyl)biphenyl]-4,4'-
diamine(ETPD) &} & A2 A A B4 3}, Zeu|d v,
Zejobdel, (Gl D E NS 5o nRA JT A ZAo| AgH 5 k.
worg o] AAje] 137} 20 w2 Q2 A 5(2130) 25 NPBE AF8-5131 0.1
e FUT(2130)2 °F 10~100 m o] F7 2 F&FU5(2120)9] =2 S22
o
Boubg o] uf 2 uk322140)3 A 2 A =(2170) Akl 2 B FFYE(2120) 2
252130000 52 = = AAF AT 2160) R AAALF(2150)°]
U A2 95 (2160)2 A2 A4 S90S sk A Aew vE
|55 3 2 ¥ LiF, BaF,, CsF 53} gFo] &zhe] 3 s A B 55
5 E 7} AL H =1, o] B 34z oo 2o 93}e] A ADE(2150)0) o 3
%E@’ 2= oh:i er/K-]}E] Ea o]q_
A L5 (2150)2 =2 HAAE FolF V)= 318 Aol Eé‘ifﬂ AN &=
Y=, ol &AM & dA o] F Tt a9 £
}oq %T}Z(zmo) O 7 A& ot A o7 FIsir), B
T AL FT O 2= Algy 2 HA o} (oxadizole) A W2 X gHeh)
T Xﬂ %] © = 3= Tris(8-hydroxyquinolinato)aluminum(Algs);
2,9-dimethyl-4,7-diphenyl-1,10-phenanthroline(DDPA);
2-(4-biphenyl)-5-(4-tert-butyl)-1,3,4-oxadizole(PBD),
3-(4-biphenyl)-4-phenyl-5-(4-tert-butyl)-1,2,4-triazole(TAZ) 3} -2 o} % 3} &,
phenylquinozaline; 3,3'-[5'-[3-(3-Pyridinyl)phenyl] [1,1:3',1"-terphenyl]-3,3"-diyl]
bispyridine (TmPyPB) ‘& 32§ gtt}. & g o] A A] o o] A i= TmPyPBE
HARLF(2150) 22 ARE8H o, DA E5(2150)2 5~150 m 2] 7] &2
$HZ (214009 ol 432 5 ek

N

g
%
q

) ME

-

(o]

|

i iy
ofl rlo ok 031 ol
(o]

m]o ofl

s

Q_—rL

=
&)

v}

ox .

t

O

~

ol e, ¥ Wl & Al ze] B AN o] o] A ste] el whE A
O]F/]H(IH 2335 o) o] A 2w 2 sxjo] MBEAS
dola| B 7] AT AoRA, E g el vt

AA 52 & ol o
sk o] A Al ool P B = A2 of

[AlZzel| 1] 9 A-7Fnl 3} o] A (chloride-bridged dimer) 2] #| 2=
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[88]
O ®

O NH,

S DPP, m-cresol N
\ ]t ahrreflx '
24hr reflux S N/
\{

2-ethoxyethanol:H,0=3:1 ~N
> I~

/ \Ir
20hr, 140°C reflux \ / =~

[89] 4-dd-2-(E] e H-2-ehFEalo] A=

[90] A EZE Ao 1-(B]l L #-2-A)ol EF = (1.43 g, 11.3 mmol), 2-0F 7] = vl 2 3 &=
(2-aminobenzophenone, 2.46 g, 12.5 mmol), T ¥l 'd 32 23] o] E (diphenyl phosphate,
3.41 g, 13.6 mmol), W E} =1 | & (m-cresol, 8.0 mL)E ¥ 31 A A W9 7]l A
ol A 204 F_F ek & ThA] 12A12F F)F SR A AT A ek aE
Ao 7 YA 7l 3 w gl &2 2)o] = (methylene chloride, 60 mL)2} 10%
TR EF (NaOH) 78 N-& FA7be & 7152 F8 kgl doxl

7152 TR ol Al F F Silvt v E-E o] &3te] 712 A7 H
ikt ool A H| o] EE o] &5to] Zl AR wtE 1ok Wl 0 7 ]t
4-9d-2-(Bl e 3-2- ) FA=H S AATH25 g, T8: 77 D).

[91] 'H NMR (CDCLs) & (ppm): 7.41-7.47 (m, 2H), 7.08-7.19 (m, 3H), 6.83-6.95 (m, 2H),
3.89-3.84 (t, J=7.8Hz, 2H), 2.58 (s, 3H), 1.82 (m, 2H), 1.25 (m, 4H), 0.98 (t, J=6.6Hz,
3H); 3C NMR (CDCL;) & (ppm): 199.8, 144.9, 144.8, 136.1, 132.1, 132.0, 128.2,
122.7,119.7, 118.9, 47.4, 31.5, 29.3, 27.5, 27.0, 22.7, 14.1

[92] AA-7t s} o) 3LA| o] A&

[93] A% B9 718 el A 4-9d-2-(B] £ #:-2-2)F =2 (5 g, 17.40 mmol) T}
olg]F & & eto| =43}& (IrCl; 3H,0) (2.08 g, 6.96 mmol)< 2-°l 5 A of gF2-2
S (80 mL, 3:1 v/v)oll =91 8918 140°CeN| A 244 7HEQF L Hk3FSd o)
oloj A nHkE fMS AL o g WZAZ] T AAE @A aAE o 73
E-olg=@:D)E Z Al A st k= A=< 9A4-7Fus) o gA &
AATH3.36 g, TE: 60%).

(o3

[94]
[95] [

< 14-2 f-2-F = FtEe 4 F 2 2 FHe YAk
E}_F/] 2

-2-(H 2
3} & {(Th-PQ),Ir(4-Cl-pic) } o] 34

= ol

rrmL

>{i
i Lo
_IZL' i,
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96] - - _ 1Y -
A D Yy L
| 1 S
| Cl HO '
/N\ / //N\ o /N\\ /N P/
Ir, 13 2-ethoxyethanol /"'\
SN \Cl an 24hr NG oo
- A2 = d2 L 2
Dimer (Th-PQ),lr(4-Cl-pic)

[97]

[98]

[99]
[100]

[101]

[102]

A7l s} o] A (2.3 g, 1.44 mmol), 4-F 2 23] =2 9 4F (0.68 g, 4.31 mmol),
K,CO; (1.99 g, 14.4 mmol)°l| 2-o EA] ol €<= (20 mL)E 7}Fste] 8A|KF
Rt FFA SNS J2o® YA F AAE 1A & o] 7shar
ool B3R & Al H 8o EZFJ R 4-ZFREIFE YA B9E
olglw #3Fe= & AAUTHO0.84g, 81 63%). ©8, & DAl & ko] doj
o] &) ¥ 2 3}eHE & "(Th-PQ),Ir(4-Cl-pic)" & 9F3 &Fr}. B A A o of) uje} oz
ol2lw #3}e=ol NMR 227} shr]el] BAIH o 3L

'H NMR (300 MHz, CDCL):d (ppm) 8.73-8.70 (d, 1H), 7.96 (s, 1H), 7.85-7.83 (d,
1H), 7.75-7.72 (d, 2H), 7.67-7.63 (m, 3H), 7.61-7.55 (m, 10H), 7.39-7.33 (m, 3H),
7.22-7.15 (m, 3H), 6.96-6.95 (m, 1H), 6.66-6.64 (m, 1H), 6.19-6.17 (m,1H); *C NMR
(300 MHz, CDCl,):d (ppm) 171.8, 166.6, 165.2, 154.38, 152.91, 152.82, 151.57,
149.80, 148.96, 147.64, 146.51, 141.52, 139.29, 137.40, 137.36, 134.79,133.5, 132.20,
130.99, 130.09, 130.01, 129.87, 129.27, 129.13, 128.98, 128.34, 128.27, 126.52,
126.36, 125.88, 125.68, 124.94, 124.79, 117.98, 116.9; Calcd for CyH,,ClIrN;0,S,:
C,57.35; H,2.95; N,4.56. Found: C,57.24; H,2.82; N,4.52. HRESI-MS [M+H]*:m/z
found 921.4926, calcd for 921.49.

(A o] 2] 4-3 -2-(E] @ #ll-2-9h)F m &l 27k o)
4-SA ol £ Fel Yahs B2 ES 2= o) gl | 283 {(Th-PQ),

Ir(4-OXD-pic)} & 34
HO

A i L2
l N I -0
1
/N\ - /N\ /N P \©\(O
/lf K,COs, DMF, 80, 8hr >|r\ 1,
SN B oo N-N

(Th-PQ),Ir{4-Cl-Pic) (Th-PQ),Ir(4-OXD-pic)
Ao 104 A E oA o) 2] 28 {(Th-PQ),Ir(4-Cl-pic)} (1g, 0.57
mmol) 3 4-(5-7 9-1,3 4- S A ] o} Z-2-A) 3| = (1g,0.57mmol), “12] 3L K,CO;
(0.60 g, 5.7 mmol)2 DMF (10 mL)°l| 55 <1 % 80°Coll A A4 i 7]l A 124
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[103]

[104]
[105]
[106]

[107]

[108]
[109]

[110]

St A Z T HEgo] S5 E 5§k
gaAlFado| =g 5S35t 54 MgSO,& FE& A 73 &
gl ol A e o) Ex vl e A 2 e} o] =3 A} (3:5:5, viv/v) B & &
A g 2nE 2d ¥ 2 22 & o] (Th-PQ),Ir(4-OXD-pic)S 2 1 v}0.36 g,
T8 59%). + AA ol whek Aol 3 o] g5 23} gHE 9] NMR A 77} 7] <l
FAE 9

'H NMR (300 MHz, CDCL,):8(ppm) 8.80-8.77 (d, 1H), 8.17-8.15 (m, 4H), 7.87-7.85
(d, 1H), 7.81-7.77 (m, 3H), 7.71 (s, 1H), 7.65-7.57 (m, 16H), 7.41-7.36 (m, 3H),
7.19-7.17 (m, 3H), 7.07-7.02 (m, 2H), 6.70-6.69 (d, 1H), 6.21-6.19 (d,1H); *C NMR
(300 MHz, CDCL):8(ppm)171.81, 166.86, 165.55, 155.96, 153.57, 151.40, 150.04,
149.05, 139.25, 137.49, 133.62, 132.11, 130.94, 129.88, 129.55, 129.36, 129.03,
128.98, 127.24, 126.63, 126.41, 125.76, 124.93, 124.02, 122.12, 121.69, 115.24;
IR(NaCl cell, cm):3057, 2355, 1652, 1596, 1539, 1495, 1452, 1425, 1325, 1290,
1242, 1203, 885, 846, 767, 732, 702, 584; Calcd for CssHielrN50,S,: C,62.02; H,3.23;
N,6.23. Found: C,62.01; H,3.21; N,6.20. HRESI-MS [M+H]*:m/z found 1123.2761,
caled for 1123.27.

Eéérﬂ

Alell 3] o] 2 FIID 2 & & ST ER] 54
%/é}\] of| ol A= 7] A Al el 29 A& Fate] 22t A H ol w
591 (Th-PQ),Ir(4-OXD-pic)2] WF A8 & S22 L Z o] LA
ol 4] Shimadzu UV-3100 spectrometerE A}F-8-3F¢] UV-visible &2~ E & S
o

[e]
538 A7 Al 2004 fHAE ol gl A EFEEE <] (Th-PQ),Ir(4-OXD-pic)
G $t UV-visible &~ =~ E ] 27‘3 A& T A3 g Zo|t) B
3 J ¥ o)glF A= UV S5 A5 A B, 9400 m
o dapgol A= wd FEmd g B gl f Ao Hold o] dojui,
Z =7 90 (Th-PQ),Ir(4-OXD-pic) 2l 74 % a3 <F 492 nm°ﬂ A
3.

2
Sl A5 el FARS g rEre] e D A7 Qo o 4 9

mlo

[Z A 4] o] &) &7 238} 3HE 2] 8- AFEl ol A 9] photoluminescence (PL) =74 X
OLED A%} &4

VAo ol A 3= 7] A Aol 2004 9HA E D3 A 221 (Th-PQ),
Ir(4-OXD-pic) S 2 Z ¥ Fol &3] A 71 4} e ol A Hitachi F-45002.% PLS
SAsIA . 7479 ol g A dFA RN SAHR UV H S-S
o] 7] o 0 & &Fo] PL-& S48 oM, L 4= 7] A A4
B2 =7 2908 (Th-PQ),Ir(4-OXD-pic) 2] 74 -$- 3
ANE 612 nmol A FH o) d 9] A7F P A H ] Sagh 2 A o WA s
et & o At
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[111]

[112]

[113]

[114]

[115]

[116]

[117]

A7 AA e 2004 FAE o 5 2 EFEE Q! (Th-PQ),Ir(4-OXD-pic) &
°]-8-5}4] ITO/PEDOT:PSS/TCTA:TPBi: ©| 2] F 2} 8} & nm/PmPyPB/LiF/Al
B¢ OLED &AL Al 2tato] 5448 543 A3 &= 500 4 ¢F 7] EL
A EZ O] 75625 nmol| A HHEFLEAL §lom A 3Ei= (0,675, 0.323) 2 |-

A 373 2] Ir(btp)y(acac) °F 620 moll Al Z o 37, 675 nmell A 333 3 &5

Bl = Aol vl el & g o] AAld 3t=5-2 625 nmell A & o 9

W) A7 g o] A et EA] H Aol 9loj A o S E A THE S
(e}

6% %72 A7 g o] Ao 204 FAAH o] 2w 23} Ql (Th-PQ)
,Ir(4-0OXD-pic) & &t7] 729 o] g F 2 &3t= (Th-PQ),lr(pic) 2l
} E oL YA EE S YENE EHe =R,
H2E]l v &Ykl 4H

o e AFALE-AG-AE 54 L A1) i

~
I N NI
.
\>Ir/
s \o o
2

(Th-PQ),Ir(pic)

E 6o RFH 2o Al 204 A E ol 2l #3HE (Th-PQ),
Ir(4-OXD-pic)®] T-& - °F 6V Lol ™, H ot $] %= 1350 cd/m2E, & A &
T-z29] o8]\ #3}gEo A HEetEgl gEedilke] 4 @ Xl -4
o] 99| X gHA| 7} L] = A5 T-E A Stol HolAl= A S o AR

7R E g o A o 204 A E o] 2] 2 EFEE (Th-PQ),
Ir(4-OXD-pic)] H tf & FAta 0] 20.59%%] 9HA, B2 =<]

v Z Y Aakel 4 Aol =4k X 3HH o] 2] F 238}3HE (Th-PQ).Ir(pic) 9] o
O FAEEE5.92%%, FUF T2 o]l HEgrEolA Rl
) ZeHalke] 4 A Aol 4 o] @] o] X EkA| 7F Qi E = A9 H o &R

FA s 5o v e & AT

H] 31 o] Q1 Ir(btp)(acac)©] =) ¥ ITO/NPD/CBP:Ir(btp),(acac)/BCP/Alqgs/
MgAg/Ag & B 2] OLED &AHE A #fsto] 5448 S48 A7 & gl A o Zol
Ho 7 FAaE 6%U= & UL
AR o874
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TS
(7 1) 3171 84804 12 EAH ol Fam H BT R,
(31814 1]

R
B { N
7~
\\Ir/
/
A ~o o

Ri1 |2

71 3h8hA] 1) A,
Are (C6-C20)0}E HE3= (C3-C20) 8] B £ ol o)1,
Z¥= 0,8 = Se o] H;
R 72, SR, (C1-C20)4Z, (C1-C20) L =A], Alofr}o] =
IEi= q = f:,_o] tn]

= ate w

Ar

L (0] o a1,
W
N-N

L& (C6-C20)otE #lo] oL

Ar 3= (C6-C20)0} 2 o] aL;

A7) Are] o} R H EoldE S R Sy o= TR,

Blo]| =& A] (C1-C10)YZ, (C1-C10)&FA], (C3-C20) A E 27
2 (C6-C0)0LH 2 FE] Al s = 3l o] 49 X872 ¢] X34
‘F )\I\v—U:]

A7) s 2olEH-E N, 0 R SEFE AEy] = st o] 449

& E 1 "Jx}e R

773 2] A1 Ao A,
A7 1Arb (C6-C20)0FEH o] Z1= SO R, 40| H; R, &=
%iﬂ e *\O/L"\« D’A” ]J—,Lﬁ:
N-N
(C6-C20)oFE #l o] a1; Ar, = (C6-C0)01E Q) o) &l FID A& 3HE
7413 3] A 238}ef] Qloj A,

A7 R EFLE, FEE HEW oo %,
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[Fig. 4]
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[Fig. 6]
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