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Abstract: At room temperature, two efficient red iridium ( ll ) complexes, (4tfmpq),Ir(Pydtc) and (4tfmpq),-
Ir(Indtc) , containing a unique four-membered ring Ir-S-C-S skeleton, have been successfully synthesized. These
complexes use 4-(4-(trifluoromethyl) phenyl) quinazoline (4tfmpq) as the main ligand and dithiocarbamate deriva-
tives (Na-Pydtc and Na-Indtc) as the ancillary ligands. The abundant nitrogen heterocycles in their molecular struc-
ture enhance the electron mobility, while the different electron-donating units in the dithiocarbamate derivatives help
to regulate photophysical properties. The complex (4tfmpq),Ir(Pydtc) exhibited an emission peak at 611 nm and the
quantum yield of 92.7%. The emission peak and quantum yield of complex (4tfmpq),Ir (Indtc) were 614 nm and
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90.9%, respectively. High-performance organic light-emitting diodes (OLEDs) using the double emissive layer

structure were prepared by employing these two complexes as dopant. For device D1 using (4tfmpq),Ir(Pydtc) as

dopant, the maximum current efficiency (7, ,.) and maximum external quantum efficiency (EQE,,) reached

56.29 cd-A™" and 32.53%, respectively, and the CIE (Commission Internationale de 1’ Eclairage) coordinates

were (0. 61, 0.37). In addition, the device showed a lower efficiency roll-off at the brightness of 1 000 cd* m~, with

the EQE remaining at 28. 44%. These results demonstrate the potential application of iridium ( I ) complexes con-

taining a four-membered ring Ir-S-C-S skeleton in OLEDs.
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Fig.1  The synthetic steps of the main ligand, ancillary ligand and complexes
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Fig.2 Oak Ridge thermal ellipsoidal plot (ORTEP) dia-
grams of (4tfmpq),Ir (Indtc) (CCDC 2347734) with
the atom-numbering schemes. Hydrogen atoms are

omitted for clarity
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Fig.3  (a)Frontier molecular orbitals for the two complexes. (h)NTO patterns of the two complexes based on optimized T, geometries
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Fig.4 The UV-Vis absorption (a) and emission (b) spectra of the (4tfmpq),Ir (Pydtc) and (4tfmpq),Ir (Indtc) complexes in

degassed dichloromethane (5107 mol/L) at room temperature
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(4tfmpq),Ir(Indtc) 312 266/360/533/572 614 90. 9 1.03 1.03 -5.66/-3. 64 2.02
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Fig.5 Device structure, energy level diagram of HOMO and LUMO levels (relative to the vacuum level) for materials

investigated in this work and their molecular structures
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Tab.2 Summary of organic electroluminescence properties of S1, S2, Dland D2 devices

Device |AY L. /(ed:m™) n_ [led:A") n_ . 1% M, € Im-W™") n"7(cd-A") 5. "1% CIE“(x, y)
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D1 3.2 42 965 56.29 32.53 53.61 51.69 28. 44 (0.60, 0.37)
D2 3.3 45228 50.22 31.92 46.51 47.21 28.61 (0.61,0.37)
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