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Synthesis and Electroluminescence Properties of Iridium
Complex Based on Trifluoroacetylphenyl Quinolone Ligand

CHEN Man WANG Xue-Mei HE Yu-Heng YANG Jian WANG Song TONG Bi-Hai*
(School of Metallurgy Engineering, Anhui University of Technology, Maanshan, Anhui 243002, China)

Abstract: A cyclometallated Ir"-u-chloro-bridged dimer was synthesized by the reaction of a trifluoroacetylphenyl
quinoline derivative and IrCl;. Then bicyclometalated iridium complex Ir(tfapq),pic was synthesized by the
reaction between dimer and picolinic acid. Ir(tfapq),pic emitted a strong phosphorescence centered at 584 nm in
a CH,Cl, solution. Its lifetime is 1.211 s and quantum yield is approximately 0.846 in a CH,Cl, solution.
Compared with the unmodified iridium complex, Ir(tfapq),pic have a blue shift emission wavelength, sharp peak,
higher quantum yield and shorter lifetime. The HOMO energy level is =5.405 ¢V and LUMO is —=3.277 eV, which
both lower than that of unmodified iridium complex and the greater energy band. The 10% weight loss
temperature of Ir(tfapq),pic is 301 °C, which 50 °C higer than that of unmodified iridium complex. The organic
light-emitting device based on Ir(tfapq),pic (2wt% doped in PVK-PBD film) exhibits the best efficiency. It's peak
electrophosphorescence wavelength is 594 nm. Its maximum external quantum efficiency is 12.65% and the
corresponding efficiency is 22.14 c¢d+A™. The maximum luminance is 8 571 ¢d+m™. The turn-on voltage is 7.3 V

with the Commission Internationale de 1.'Eclairage (CIE) coordinates of (0.58, 0.40).
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Synthetic route to ligand and iridium complex
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Scheme 1

W2 TR (1.4 mL,0.012 mol) ) THF(2 mL)#& L,
ST E 0 CJF , MAM A NH,C 7K % 2 K
RN, 28 TR A BUR Tk B B 0T 1R LA
ZEBRA LA R A0 A Bk LR LR (421, V1Y)
RERCAE JZ BT @ A= 2.9 ¢, 77 % 77%.,

'H NMR(CDCl;,400 MHz):8=7.53~7.58(m,6H),
7.79(t,J=7.2 Hz,1H),7.88(s,1H),7.95(d,J=8.4 Hz,
1H),8.24 (d,/=8.4 Hz,2H),8.28 (d,/=8.4 Hz,1H),
8.41(d,J=8.4 Hz,2H);"F NMR(CDCl;,376 MHz):8=
=71.349 (s); MS ((+)-ESI): m/z=378 (Caled. 378 for
[CHsNOF5], [M+H")),

1.3 KEEUHEKR
1.3.1  Ir(dpq)pic M5 AL

FREL 3.99 g (14.18 mmol) 2,4-— 7% K& M wpk 1
2.00 g(5.67 mmol) IrCly-3H,0 TP H [BiSbe i o |, i
A5 mL 2B FKA 15 mL 2-4 A8 L N, R
TIHERZE 110 CRN 24 h, & H 2 %= BT 1 21 0
T, ug i R B K, COBEVE VR A, AR I
T A5 K S T AR (dpq)LeCl ., B BT A5 ] R 3%
T AW EEQ0 mL)B I I AIEE 2 R 1.22 ¢
(10 mmol), KRG IMA LB = C R MIR AW 18
mL(8:1, V/V), ZER YT, R FE 12 h, k28
BR¥E A, A BE/ LR LR (6:1, VIV)FERE RS LA
JENT AR AR S ) In(dpq)pic 3.13 g, 775,
63%.

'H NMR (CDCl;,400 MHz) 8:8.87(d,/=8.8 Hz,

1H),8.04 (s,2H),8.03 (s,1H),7.98 (d,/=8.0 Hz,1H),
7.88(d,J=7.6 Hz,1H),7.83(d,/=8.0 Hz,1H),7.77(d,
J=8.0 Hz,2H),7.67 (d,J=1.6 Hz,1H),7.64~7.65(m,
1H),7.62(d,J=1.2 Hz,3H),7.61(s,2H),7.60(d,J=1.2
Hz,2H),7.58(s,1H),7.57(s,1H),7.56(t,/=2.0 Hz and
3.2 Hz,1H),7.43(d,J=8.8 Hz,1H),7.37(1,]=6.8 Hz,
1H),7.29 ~7.33 (m, 1H),7.17 ~7.22 (m, 1H),7.09 (t, .=
8.0 Hz and 6.8 Hz,1H),7.02(d,J=8.0 Hz, 1H),6.95(t,
J=7.2 Hz and 8.0 Hz,1H),6.79~6.87 (m,2H),6.68(t,
J=7.2 Hz,1H),6.38(d,J=7.6 Hz,1H), MS((+)-ESI):m/
z=875(Calcd. 875 for CygHs,N;0,Ir((M+H),
1.3.2  Ir(tfapq)pic M5 K

¥ 2,4-Z R FE s kAt 1 tfapgH >R H DL 1 AR A
1L B A Tn(tfapq),pic LA 723 72%,

'H NMR (CDCl;,400 MHz) 6.8.73(d,J=8.0 Hz,
1H),8.02(d, /=6.8 Hz,1H),7.98(t,/=5.2 Hz,1H),7.93
(d,J=4.8 Hz,1H),7.74~7.81 (m,4H),7.53~7.38 (m,
12H),7.47(t,J=8.4 Hz,1H),7.30~7.38(m,4H),7.18(t,
J=17.6 Hz,2H),7.10(d, J=8.4 Hz,1H),6.92(t,J=8.0 Hz,
1H),6.83(t,J=7.6 Hz,1H);"“F NMR(CDCl;,376 MHz)
8:-69.95,-70.90 ; MS((+)-ESI) : m/z=1 068(Calcd. 1 068
for [CoHyN:OFlr], [M+HT).
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Table 1 Photophysical data of iridium complexes recorded in CH,Cl, at RT

em A, / nm® Ta | ps® em @,/ %" kI /s ks
Ir(dpq).pic 594 1.497 80.7 5.39%x10° 1.29x10°
Ir(tfapq).pic 584 1.211 84.6 6.99x10° 1.27x10°
i Photoluminescence spectra, lifetime and quantum yields were recorded in CH,Cly; " 4-(Dicyanomethylene)-2-methyl-6-(4-

dimethylaminostyryl)-4H-pyran in EtOH as the reference standard (0.435); ! (k,+k,)=1/7,. where 7,. is the emission lifetime. The

radiative decay rate constant k, is calculated by @(%)=k./ (k+k.,).
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Fig.1 UV-Vis absorption and photoluminescence spectra

of iridium complexes in CH,Cl, solution
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Fig.2 CV curves of iridium complexes
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Table 2 Electrochemical data of iridium complexes recorded in CH,Cl,

Sample By [ mVe HOMO / V¥ Ey / eV¥ LUMO / eVP
Ir(dpq)pic 518 -5318 2.107 -3211
Ir(tfapq)pic 605 -5.405 2.128 -3.277

E, (mV) refers to [(En+E,)/2] where E, and E, are the anodic and cathodic peak potentials referenced to the Fc'/Fe

couple, and the oxidation experiments were conducted in CH,Cl, solution, respectively; " HOMO=I-4.8-E,,"l; LUMO=HOMO-E;

Ey=onset of emission.
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Fig.3 TG curves of iridium complexes
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RAF-4.8 eV, 7] W5 PVK i) HOMO Re AN FE7E &
BRI L AR T2 70 E A, 16 1TO 2 e iR
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Fig.4 Electroluminescence spectra of devices at 10.5

mA -cm™
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Table 3 Performances of the electrophosphorescent device
Turn-on Lo / Maxima of quantum efficiency
Device CIE(x, y)
voltage / V. (cd-m™) EQE/ % My / (cd-A™)  Voltage / V. Current density / (mA+-ecm™®) L/ (ed-m?)
1(0.5%) 5.5 4 500 7.16 11.06 8.1 1.42 156.7 (0.55, 0.38)
2(1%) 5.6 8 434 11.51 20.17 7.8 0.59 119.3 (0.57, 0.39)
3(2%) 7.3 8 571 12.65 22.14 10.5 0.54 119.3 (0.58, 0.40)
4(4%) 8.3 8 149 10.53 17.88 11.9 0.87 156.3 (0.59, 0.39)
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