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Abstract: Circularly polarized luminescence (CPL) materials, integrating luminescence with polarization modula-
tion, have attracted considerable attention owing to their promising applications in three-dimensional displays, infor-
mation encryption, bioimaging, and circularly polarized organic light-emitting diode (CP-OLED). Benefiting from
strong spin-orbit coupling that leads to efficient phosphorescence, and their ability to readily assemble into ordered
aggregated structures, platinum complexes serve as an important research system for developing high-performance
CPL materials. This review systematically summarizes recent advances in chiral platinum complexes for CPL based
on the structural origin of chirality, including point chirality, axial chirality, and helical chirality. Particular empha-
sis is placed on the effects of different chiral strategies on excited-state properties, chirality transfer, aggregation-in-
duced amplification of chiroptical responses, and CP-OLED performance, while highlighting the advantages and limi-
tations of each system. Finally, remaining challenges and future perspectives, including the synergistic optimization
of luminescence dissymmetry factors and photoluminescence quantum yields, elucidating multiscale chirality transfer
mechanisms, and developing high-performance optoelectronic devices, are discussed to provide guidance for the ra-

tional design and practical applications of next-generation chiral platinum complexes.
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Fig.1 (a) Schematic of chirality; (b) Schematic of circularly polarized luminescence
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Fig.2  Chemical structures and photophysical data of point-chiral platinum complexes
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Table 1 Photophysical and chiro-optical data of chiral platinum complexes
Complex State Ay (nm) 7 (ps)  PLQY (%) e EQE_ (%) Refs.
(+)-Pt1 Aggregate 675 8.4 66 +5.0x 107/ - - [20]
(-)-P2 Assembly 640 - 99. 26 +1.8x 107"/~ - [21]
(D/L)-P13 Assembly 687 0.23 9 £1.3%x 107/ - - [22]
S-Pi4 Assembly 560 0.58 57 - - [23]
(-)-Pi5 Assembly 650 - 43.89 -1.2x107 /- - [24]
(R/S)-Pt6 Assembly 580 - 2.5 £1.0x 107/~ - [25]
(L)-Pt7 Film 655 0.53 54 +5.3%x 107"/ - - [26]
(RIS)-Pt8 Doped—film 550 - - #1x107/~107" - [27]
R-P19 Annealed—film 504 13.2 75 +2x107/+6 x 107 11.3 [28]
S-Pt10 Annealed—film 615 11.3 86 -5.1%x107/-1.4x107 1. 14 [29]
(L,S,L)-Ptl1 Powder 619 2.73 100 -3.41%x107°/-2.81 %107 22.2 [30]
S-P112 Film 656 1.37 2.2 +6.0%x 107/ - - [31]
R-P113 Assembly 640 - - +1.33%x 107" /- - [32]
R-Pt14 Doped—film 540 21 25 +1.0%x 107 /+1.09 x 107 1.2 [33]
R-P115 Doped—film 715 0.5 66 +2.6Xx 107 /+1.1x107° 2.15 [34]
(R/S)-P116 Doped—film 610 7.9 21 #1.9x107/22.0x 107 3.1 [35]
S-Pt17 Doped—film 627 30.5 86. 4 -1.31x107°/-2.98%x 107 12.6 [36]
(R,R,R)-P118 Doped—film 605 3.43 80. 3 +2.2%107°/+2.0x 107 14.3 [37]
(P/M)-P119 Solution 720 - 0.15 +3.0x 107/~ - [38]
(-)-P120 Solution 501 - 73.2 +1.05% 107/ - - [39]
(R/S)-P121 Solution 600 0.21 1 £1.0x 107/~ - [40]
(RR)-P122 Solution 668 4.8 4 +3.2%x 107/ - - [41]
(-)-P123 Doped—film 625 - 10 -0.22/-0.38 - [42]
M-P124 Solution 612 15.7 27 +3.7x107/+1.4x 107 18. 81 [43]
M-P125 Solution 650 - - +6.0x 107/ +1.3x 107 4.6 [44]
R-P126 Solution 616 0.14 1.99 -3.5x107 /- - [45]
P-P127 Solution 608 4.6 51 +6.83 x 107/ +6. 81 x 10™* 12. 6 [46]

a. Not determined.
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(a) gp, spectra of R-P19™'; (b) g1, spectra of R-P19"™'; (¢) gpy, spectra of S-Pt10 thin film after annealing at 140 °cly
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