As compared to other colors, red electrophosphorescent emitting phosphors are difficult to maintain high device efficiency. Thus, the design and syntheses of highly efficient red-emitting iridium complexes remain a challenge. 1-phenylisoquinoline (piq) is one typical ligand framework to construct red iridium complexes. Some groups introduced the fluorine groups on piq ligand for decreasing the rate of nonradioactive deactivation and improving phosphorescence quantum yields. However, these conventional ancillary ligands (acac, tpip, bipy) used in tfmpiq-based iridium (III) complexes didn’t show significantly red-shift with high quantum efficiencies. Therfore, we wanted to attempt other types of ancillary ligands for Ir(tfmpiq)2(LX) complexes, aiming to increase quantum efficiencies and further reduce the energy gap to reach to longer wavelength region. Our group previously reported four btp-based deep-red phosphorescent iridium(III) complexes with different ancillary ligands. Among them, the Ir(III) complex with the picolinic acid (N^O-type) as ancillary ligand could achieve a more red-shift relative to ones with N^N ancillary ligands. Herein, we chose fluorinated 1-phenylisoquinoline (tfmpiq) as the cyclometalated ligand and N(O-type ligand (imdzppo/idzpo) as the ancillary ligand to synthesize two iridium(III) complexes (tfmpiq)2Ir(imdzppo) (2a) and (cf3piq)2Ir(idzpo) (2b).

