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A Theoretical Study on the Excited State Properties of

Planar Platinum Complexes

YANG Baozhu', HUANG Shuang”, LUO Shiping’

(1.School of Petrochemical Engineering, Changzhou University, Changzhou 213164, China; 2. School
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Abstract : A series of planar platinum complexes were studied by density functional theory. The ground
state equilibrium geometry, absorption properties, excited state geometry, emission properties and
charge transfer properties have been investigated, so as to summarize the substituent impact on the
structure, frontier orbitals, spectral properties. The calculation results show that the lowest energy
absorptions and emissions were composed of HOMO—-LUMO transitions. The molecules with strong
conjugation effect were suitable for the charge transport material, while the molecules with weak con-
jugation effect were suitable for the hole transport material.
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Fig.1 Optimized geometries of the platinum complexes in the ground state
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Table 1 Geometry structures of complexes on the ground state
il A4 Pt-N1/nm Pt-N2/nm Pt-C3/nm Pt-C4/nm Pt-N2-C3-C4/(*)
1 0.215 91 0.214 92 0.199 31 0.199 86 92.323 7
2 0.215 72 0.214 83 0.199 32 0.199 90 92.352 7
3 0.215 16 0.213 01 0.199 52 0.199 96 83.483 0
4 0.214 04 0.204 10 0.197 62 0.201 15 96.170 5
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Table 2 Absorption spectra data of the four complexes

fic & 41 WA RE/ eV P /nm k758 BRIE 41 25 BRI S
3.923 3 316.02 0.181 1 H— L MLCT/ILCT
4.020 2 308.41 0.152 5 H— L+1 MLCT/ILCT
1 4.425 6 280.15 0.2519 H—1— L LLCT
4.561 9 271.78 0.071 2 H—1-> L+1 ILCT
4.593 4 269.92 0.380 7 H—> L+2 MLCT/LLCT
3.985 3 311.10 0.152 2 H— L MLCT/ILCT
4.040 4 306.86 0.183 6 H— L+1 MLCT/ILCT
2 4.436 5 279.47 0.255 5 H—1— L LLCT
4.559 1 271.95 0.273 0 H—2— L ILCT
4.612 1 268.82 0.244 6 H—1—-> L+1 MLCT/LLCT
4.043 0 306.66 0.281 4 H—> L MLCT/ILCT
4.386 6 282.64 0.335 8 H— L+1 MLCT/ILCT
3 4.490 1 276.13 0.245 6 H—1—> L+1 LLCT
4.624 7 268.09 0.319 9 H—1-> L+1 ILCT
4.758 7 260.54 0.293 6 H—2—> L+1 LLCT
4.077°7 304.05 0.286 3 H— L MLCT/ILCT
4.400 8 281.73 0.395 7 H— L+1 MLCT/ILCT
4 4.521 6 274.21 0.134 3 H—1—> L LLCT
4.694 9 264.08 0.173 3 H—1—> L+1 ILCT
4.921 8 251.91 0.126 1 H—1—> L+1 MLCT/LLCT
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Table 3 The compositions of Pt in partial orbitals %;
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Table 4 The emission data of the complexes

13.3 16.1 5.73
10.6 11.2 3.43

[[=g7] MR R/ eV K /nm F R {H /nm BRIE 21 2 BRAE M it
1 2.9319 423 448 HOMO — LUMO MLCT?/ILCT?
2 2.957 8 419 440 HOMO — LUMO MLCT?/ILCT?
3 2.480 6 499 478 HOMO — LUMO MLCT?/LLCT?
4 2.935 3 422 446 HOMO — LUMO MLCT?/ILCT?
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