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Abstract: Pyrimidine can be used as a common acceptor for the construction of D-A type thermally
activated delayed fluorescent (TADF) materials. Its strong electron absorption characteristics and
flexible substitution effect are advantageous to the formation of diversified molecular structures,
which lends probability to realize efficient organic electroluminescence. In recent years, important
progress has been made in the molecular structure design based on pyrimidine acceptor. The re-
search direction has transformed from symmetrical molecules dominated by D-A-D type to asymmet-
ric molecules gradually. Quinazoline is a new acceptor of TADF materials with fused bicyclic struc-
ture of benzene and pyrimidine rings, which shows good potential as a result of extended conjugate
plane. Through the reasonable molecular modification, it can improve the luminescence perfor-
mance of the device effectively. In this review, we summarize the research progress of thermally acti-
vated delayed fluorescent materials based on pyrimidine and its derivative quinazoline acceptors
briefly with molecular structure, photophysical properties and device performances, and look for-

ward to the broad development prospect of TADF materials based on quinazoline.
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Fig.1 Luminescent mechanism of fluorescence, phosphorescence and TADF materials.
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Fig.2  Molecular design strategy of TADF materials based
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Tab. 1 Electroluminescence properties of TADF molecules based on pyrimidine acceptors
s3] Ay /mm CIE(x, y) EQE, /% CE, /(ed-A™)  PE_ /(Im-W')  Z% ik
Ac-HPM — (0.21, 0. 44) 20.9 60. 3 54.7 [13]
Ac-PPM 495 (0.21, 0.44) 19.0 52.8 49.2 [13]
Ac-MPM 487 (0.19, 0.37) 24.5 61.6 54.9 [13]
PXZPM 528 (0.33, 0.57) 19.9 65.4 60. 1 [18]
PXZMePM — (0.30, 0.56) 22.2 71.3 68. 4 [18]
PXZPhPM — (0.32, 0.57) 24.6 80.0 73.7 [18]
Ac-NPM 480 (0.17, 0.29) 14.4 27.8 30.5 [19]
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AR Ay /nm CIE(x, y) EQE, /% CE, /(cd-A™")  PE, /(Im-W™)  Z% Ik
PXZ-PPM 539 (0.36, 0.58) 25.1 89.4 111.0 [19]
CIPPM 546 (0. 40, 0.55) 25.3 68.9 67.7 [20]
BrPPM 544 (0.39, 0.56) 23.6 66.2 61.2 [20]
PXZPyPM 528 (0.33,0.58) 33.9 113.5 118.9 [21]
PXZTAZPM 528 (0.33,0.58) 30. 1 101.3 106. 1 [21]
2DPAc-MPM 468 (0.16, 0.21) 19.0 32.0 27.9 [22]
2DPAc-PPM 472 (0.16, 0.24) 20.8 38.2 31.5 [22]
2SPAc-HPM 487 (0.18, 0.34) 25.6 57.5 51.6 [23]
2SPAc-MPM 479 (0.17, 0.29) 24.3 50.0 42.5 [23]
2SPAc-PPM 484 (0.18, 0.32) 31.5 68. 8 56.9 [23]
m-2SPAc-PPM 499 — 17.6 43.1 38.2 [24]
0-2SPAc-PPM 512 — 24.8 73.1 67.6 [24]
p,0-SPAc-PPM 500 (0.23, 0.43) 23.2 62.2 55.8 [25]
p>m-SPAc-PPM 486 (0.20, 0.36) 25.1 58.2 50.7 [25]
m,0-SPAc-PPM 500 (0.24,0.43) 23.3 61.9 54.0 [25]
Ac-IMHPM 477 (0.17, 0.28) 24.0 46.0 45.1 [26]
Ac-2MHPM 477 (0.17, 0.27) 19.8 36.9 35.8 [26]
Ac-3MHPM 451 (0.16, 0.15) 17.8 19.9 19.6 [26]
PXZ-PYR 536 (0.35, 0.56) 27.9 — 84. 1 [27]
PXZ-muPYR 529 (0.32,0.55) 29.1 — 74. 1 [27]
PXZ-mdPYR 514 (0.27,0.49) 27.5 — 75.2 [27]
PXZ-2mPYR 502 (0.23,0.42) 26.3 — 53.3 [27]
MFAc-PPM 470 (0. 16, 0.23) 20.4 41.7 37.2 [28]
MXAc-PPM 462 (0.16, 0.20) 12.2 22.7 18.8 [28]
MFAc-PM 469 (0.16, 0.21) 17.1 34.3 31.7 [28]
MXAc-PM 460 (0.16, 0.19) 14.3 25.0 20.7 [28]
Ac-PM 458 (0.15,0.15) 11. 4 18.9 16.5 [28]
Ac-46DPPM — (0.16, 0.21) 11.8 18.3 19.7 [29]
Ac-26DPPM — (0.18, 0.33) 18.6 39.6 43.5 [29]
CzAc-26DPPM — (0.21, 0.38) 22.8 53.9 59.2 [29]
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Fig.3 D-A-D type molecular structure based on pyrimidine acceptors
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Tab. 2 Electroluminescence properties of TADF molecules based on quinazoline acceptors

i3l Ay /nm CIE/(x, y) EQE, /% CE, /(cd-A™")  PE_/(Im W) &%k
4HQ-PXZ 511 (0.25, 0.54) 20.2 61.4 60.3 [39]
4PQ-PXZ 518 (0.28, 0.57) 20.5 65.6 64. 4 [39]
2HQ-PXZ 538 (0.36, 0.57) 16.0 42.9 42.1 [39]
2PQ-PXZ 538 (0.36, 0.56) 17.1 55.7 54.7 [39]
2PQ-Cz 445 (0.15, 0.01) 2.17 — — [40)
4PQ-Cz 436 (0.16, 0.08) 1.33 — — [40]
24PQ-Cz 448 (0.15,0.11) 2. 64 — — [40]
4PQ-NH 495 (0.35,0.34) 3 5.4 5.14 [41]
2PQ-PTZ 570 (0.46, 0.52) 25.0 72.2 71.9 [42]
4PQ-PTZ 550 (0.69, 0.54) 18.4 59.3 62.0 [42]
PQ-DitCz 562 — 0.5 ~0.5 ~0.3 [43]
2DPyPh-Qz 555 (0.43, 0.55) 27.5 89.9 96.5 [44)
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Fig.7 Crystal structures of 2PQ-PTZ and 4PQ-PTZ conformers. H atoms have been omitted for clarity. (a) Crystal structure of
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of 4PQ-PTZ. (¢)Flexible potential surface energy scanning of 2PQ-PTZ and 4PQ-PTZ at different twisted angles **’.
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