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Synthesis and photophysical properties of two yellow-green iridium complexes

ZHANG Xiao-bin, DOU Shao-bin, NIU Zhi-gang, LI Gao-nan”
(College of Chemistry and Chemical Engineering, Hainan Normal University, Haikou 571158)

Abstract: Two novel cyclometallic iridium complexes (Irl and Ir2) were synthesized using 2-phenyl-6-
(trifluoromethyl)-benzo[d]thiazole/5,7-difluoro-2-phenylbenzo[d]thiazole as main ligands and triphenyl-
phosphine as an auxiliary ligand. Their chemical structures were characterized by nuclear magnetic
resonance hydrogen spectrum ('H-NMR) and mass spectrometry (MS). Their photophysical properties
were studied by ultraviolet absorption spectroscopy and fluorescence emission spectroscopy. Complexes
Ir1 and Ir2 emit yellow-green photoluminescence, and the maximum emission wavelengths are 548 and
546 nm, respectively. Their relative quantum yields are 41.1/69.2% and fluorescence lifetimes are
0.65/0.66 s, respectively. Density functional theory (DFT) calculations indicated that maximal absorption
wavelengths and fluorescence emission peaks were attributed to MLCT/ILCT transitions.
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Fig.1 Synthetic route of iridium complexes Ir1 and Ir2
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CDCls) §/10°: 9.24~9.20 (m, 1H), 7.73 (d, J= 7.7 Hz,
1H), 7.68 (dd, J = 7.7, 1.0 Hz, 1H), 7.26~7.08 (m,
9H), 7.08~6.87 (m, O9H), 6.83~6.74 (m, 3H),
6.72~6.67 (m, 1H), 6.35 (d, J = 7.9 Hz, 1H), 5.97 (dd,
J=17.5,4.7Hz, 1H); m/z=947.0887 [M-CI]".
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Tab. 1 Crystallographic data for complex Irl
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Fig.2 Crystal structure of complex Irl
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Fig.3 UV-Vis (a) and FL (b) spectra of iridium complexes Irl and Ir2 in CH2Cl: solution
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Tab.2 Photophysical data of complexes Ir1 and Ir2
FCEY WA (Aans/nm) K W' 225 (2 /(104 eon'! (L/mol)) R (Aem)/nm HIF T 775 (Dem)/ % FF i (T)/ s
Irl 292 (7.00), 326 (7.84), 386 (2.29), 432 (1.91) 548 41.1 0.65
Ir2 327 (8.10), 387 (2.07), 433 (1.70) 546 69.2 0.66
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Fig.4 The frontier molecular orbital energy level diagram of

complexes Irl and Ir2 by DFT calculation
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Tab.3 Main contributions and transition characters the lowest singlet and triplet excited states of complexes Ir1 and Ir2

e &4 W T EHIE TR (>20%) BRIT AL Eitis
S1 HOMO — LUMO (94%) MLCT/ILCT 0.1135
ok T1 HOMO — LUMO (58%) SMLCTAILCT 0
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r2 T1 HOMO — LUMO (63%) SMLCTAILCT 0
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