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Abstract: Two new cyclometalated iridium(ll) complex (dpci),lr(paz) and (dpci)lr(taz) (dpei=3,4-diphenylcinnoline,
pazH=5-(2-pyridyl)-3-trifuoromethylpyrazole, tazH=5-trifuoromethyl-3-(pyridin-2-yl)-1H-1,2,4-triazole), were succ-
essfully synthesized and characterized by NMR spectroscopy and high resolution mass spectrometry. The photo-
luminescence spectra of (dpci)lr(paz) and (dpei),lr(taz) in PMMA (1%, w/w) show emission maximum at 616 and
612 nm, which are blue shifted compared to that of reference complex (dpci),Ir(pic) (pic=picolinate, 625 nm). The
quantum yields of (dpci)lr(paz) and (dpci),Ir(taz) are 51.9% and 32.5%, which are higher than that of (dpci),lr
(pic) (16.1%). After modification, the thermal stability of complexes are enhanced, and they can be used to prepare

organic electroluminescent devices by evaporation method. OLED device using (dpci),Ir(paz) as dopant exhibited
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intense saturated red emission with CIE coordinates of (0.66, 0.34). The device has the best performance with a
maximum external quantum efficiency of 2.7% and luminance efficiency of 8.5 ed+A™. The maximum luminance
was 2 484 cd+-m™. The device based on I(dpci),lr(taz) exhibits the best efficiency. Its maximum external quantum

efficiency is 5.5% and the corresponding efficiency is 14.5 c¢d+A™". The maximum luminance is 2 931 cd-m™

Keywords: cyclometalated iridium(l) complex; phenylcinnoline; organic electroluminescence; phosphorescence; ancillary ligand
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(dpci),Ir(paz) : BELL A [E A 7748 .62%, 'H NMR
(400 MHz,CDCly) & 7.85~7.96 (m,4H),7.50~7.71(m,
13H),7.46(d, J=8.0 Hz,1H),7.34~7.40(m,3H),7.17(s,
1H),7.11(t,/=8.4 Hz,1H),6.76(t,J=6.8 Hz,1H),6.74
(t,J=5.6 Hz,1H),6.55~6.50(m,2H),6.52(d,J=7.6 Hz,
1H),6.45(d,J=7.6 Hz,1H),6.21(t,/=8.8 Hz,2H), “F
NMR (376 MHz,CDCl;) 6 -59.49(s,3F), HRMS-ESI.
mlz=968.227 3(Calcd. 968.230 1 for CiHyF N Ir [M+
H).

(dpci)lr (taz) : 2L €[5 14 | 7 %5 .68% . 'H NMR
(400 MHz,CDCLy) 8 7.99(d,J=8.8 Hz,1H),7.89(t, /=
5.6 Hz,1H),7.86(d,J=6.4 Hz,1H),7.49~7.68(m, 14H),
7.46(d,]=8.4 Hz,1H),7.41(d,J=6.8 Hz,1H),7.37(d,
J=6.8 Hz,2H),7.14(t,J=5.6 Hz,1H),6.76(t,]=7.2 Hz,
1H),6.70(t,J=8.8 Hz,1H),6.56(t,J=8.6 Hz,1H),6.51
(t,J=11.2 Hz,1H),6.46(t, J=6.8 Hz,2H),6.25(d,J=5.6
Hz,2H), “F NMR (376 MHz,CDCly) 6 —62.76 (s,
3F), HRMS-ESI):m/z=969.229 4 (Calcd. 968.225 3
for CsHy FNglr [M+H"))
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Structures and synthetic routes of iridium complexes
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Fig.2 UV-Vis absorption spectra of iridium complexes
in CH,CI, solution
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Inset: Photograph of th films under UV irradiation at 365 nm
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Fig.3 (a) PL spectra of the complexes in PMMA (1%, w/w) films; (b) Transient PL decay of the complexes in films
at room temperature
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Table 1 Photophysical properties for the iridium complexes
Complex Ay / nm n' ! % T/ ps HOMO" / eV LUMO* / eV E™ eV
(dpei)slr(pic) 625 16.1 1.149 581 2336 245
(dpei)slr(paz) 616 51.9 1.844 -5.90 —3.44 2.46
(dpei)slr(taz) 612 32,5 2.168 ~6.06 342 2.64

* Photoluminescence spectra, lifetime and quantum yields were recorded in PMMA at a concentration of 1%; " HOMO=-4.8-E ,".

Oxidation potentials £, (mV) refers to (E,+E,)/2 where E, and E, are the anodic and cathodic peak potentials referenced to the Fe'/Fe

couple in CH,Cl,; © LUMO levels were calculated from HOMO and E,*, and E,” was estimated from the absorption edge.
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Fig.5 General structure for the devices (a) and energy level diagram of the relevant compounds (b)
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Table 2 Summary of device luminescence and efficiency data

Turn-on Brightness / Current efficiency /' Power efficiency / CIE(x, ¥)
Device (dopant) AfLm / M N EQE / %
votage / V (ed-m™) (ed-A™) (Im- W™ coordinates
A ((dpci)lr(paz)) 632 43 2 054 8.5 8.2 2.7 0.66, 0.34
B ((dpci)lr(taz)) 612 4.3 2 931 14.5 10.1 5.5 0.64, 0.36
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(a) EL spectra of all devices; (b) Current density-voltage-luminance (J-V-L) characteristics; (c) Power efficiencies/luminance

efficiencies vs luminance; (d) External quantum efficiency vs luminance
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