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Table 1 Key structure parameters of title compound molecules| bond length in nm and bond angle in(°) ]

Molecule Pt—O! Pt—0? Pt—N Pt—C C—Pt—0! N—Pt—0? o'—pi—0? C—Pt—N
1(A) 0.2045 0.2155 0.2022 0.1981 9.1 94.3 90. 4 81.2
1(A) 0.2042 0.2133 0.2015 0.1987 94.2 9.1 90.2 81.4
1(A;) 0.2042 0.2131 0.2015 0.1987 94.2 94.2 90.3 81.4
1(A;) 0.2043 0.2156 0.2022 0. 1981 9.1 94.1 90. 4 81.4
1(A,) 0.2045 0.2155 0.2021 0.1982 94.3 94.3 90. 4 81.1

2 0.2040 0.2140 0.2040 0.1976 94.0 94.1 91.0 80.9
3 0.2040 0.2147 0.2035 0.1991 93.5 93.3 91.1 82.0
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Fig.2 Frontter orbitals of Compounds 1[ (A)—(K) ], 2(K, L) and 3(M, N)
Table 2 E, f and character of the target compounds
Compound E/eV f A/nm Major contribution Character
3.07 0.0241 404 H—L(64.1% ) MLCT, LLCT
4.49 0. 1306 267 H-4—L(50% ), H-3—L+1(14%) MLCT, LLCT
1(A) 4.74 0. 1492 261 H-3—L+1(71%) LLCT
5.30 0.1851 234 H-1-L+3(34% ), H—L +3(33% ) MLCT, LLCT
3.10 0.0239 400 H—L(62.5% ) MLCT, LLCT
1(A)) 4.27 0. 1546 290 H-3—-L(45% ), H-1—-L +2(24%) MLCT, LLCT
5.25 0.2578 236 H—-L+3(21% ), H-1—-L+3(16% ) MLCT
3.04 0.0287 407 H—L(62.8% ) MLCT, LLCT
1(A,) 4.42 0. 1898 280 H-4—L(44% ), H-3—L(16% ) LLCT, MLCT
5.09 0. 1000 244 H-5—L+4(45% ), H—L +3(29% ) LMCT, MLCT
5.22 0.2326 237 H-1-L+3(18% ), H-4—L+2(17%) MLCT, LLCT
3.16 0.0311 392 H—L(64.8% ) MLCT, LLCT
3.50 0.1092 355 H-1-L(84%) MLCT, LLCT
4.14 0.1909 299 H-1—L+2(48% ), H-3—L(16% ) MLCT, LLCT
1(A;) 4.54 0.1092 273 H-4—1.(44% ), H-2—L+4(34% ) MLCT, LLCT
5.17 0.1033 240 H—L+3(33%), H-1-L+3(16% ) MLCT, LLCT, LC
5.27 0.1657 235 H-4—L+2(38% ), HoL +3(14% ) LLCT, MLCT
2.82 0.0477 439 H—L(65.8% ) MLCT, LLCT
1(Ay) 3.57 0.1199 347 H-1-L(88%) MLCT, LLCT
4.17 0.1715 297 H-1—L+2(62% ), H-3—L(13%) MLCT, LLCT
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Continued
Compound E/eV f A/nm Major contribution * Character

1(A,) 5.00 0.2243 248 H—L+4(38% ), H-4—L +2(28% ) MLCT, LC
3.43 0.0040 361 H—L(69.8%) MLCT, LLCT
3.65 0.1438 339 H—-L+1(66% ), H-1—-L(21% ) MLCT, LLCTB
4.30 0.1297 288 H-1—-L+2(43% ), H-3—L(24% ) MLCT, LLCT
4.64 0.1150 267 H-3—L+1(45% ), H-4—L(25%) LLCT, MLCT
2.92 0.0325 425 H—L(64.7%) MLCT, LLCT
3.62 0.1259 342 H—L+1(69% ), H-1—-L(12% ) MLCT, LLCT, LCC
5.14 0.1114 241 H-6—L+1(31%), H-1-L+3(13%) LLCT , LC
5.49 0.4191 226 H—L+5(26% ), H-8—L(17%) LLCT, LC

% H and L denote the highest occupied and lowest virtue molecular orbital ( HOMO and LUMO) , respectively.
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Fig.4 Electron absorbance sprectra of compounds

1(A)(a) and 1(A,) (b)
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Table 3 Dipole u(in D) and second-order nonlinear optical property 8 of title compounds(in 10~ esu)

Compound M My M, " B. B, B. B.
1(A) -0.6111 -2.7789 0 2.8453 8.3790 9. 6749 0 —11.2486
1(A)) 0. 0953 -5.0535 0 5.0544 6.8110 14.7796 0 —14.6486
1(A,) 1.8921 —6.4052 0 6.6788 4.4474 16.9912 0 -15.0352
1(A;) -1.8741 —1.6645 0 2.5006 5.7950 23.6328 0 -20. 0264
1(Ay) -0.4281 -2.2314 0 2.2399 —1.2406 30. 4266 0 -29.6824

2 0.3989 —2.2004 0 2.2362 7. 6469 9.4557 0 —7.9401
3 -0.5023 —2.4639 0 2.5146 9.1209 9.2409 0 10.8768

HI2 4 AT, RIS HA BRI = AL v, sl LIE N, v, WEEK, v,
HK, UABH xy 11 N AR AT BRI 2 7 A = AR LR M A T ) B RN, e R I R SR v Jr )
R PLREFE] 2, 4% T EAECAR ERIERTE (MLCT) , J& T d—o * B BRiT.

Table 4 Third-order nonlinear optical property v of title compounds(in 10~ esu)

Compound Y axex Yaxyy Y ez Yy Y e Y cees ¥
1(A) 2691.0218 444. 6152 179.9792 1335. 1788 159.9815 293.2994 1177.7290
1(A)) 2653. 9008 432.6411 163.1043 1354. 5950 138. 2240 270.9190 1149. 4708
1(Ay) 2652.5186 378.7338 135.4595 1339. 3906 113. 3437 251.5677 1099. 7101
1(4A;) 2591.7000 434.0234 185.2202 2389. 8930 165. 8688 301.3283 1370. 6292
1(A,) 3140. 4493 341.4133 193.5136 2634. 5494 165. 8688 312.3862 1497.7953

2 2719.9352 361.0832 188. 8781 1248. 6055 168. 7305 283.4672 1137. 9204
3 3101. 6410 585.2656 185.3119 1057. 8775 167. 9806 291.9662 1265.7172
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15 ENBAF I = AR R T, MBI A R A « T B Ay J5 1) b g BRI 4 T

3 4

oL FH 25 FE 32 BRI X B 1 B 42 JB A1 & A TS R AL, PRl 2 b e b R g
BTSRRI, RARN AR IR T RS R B L Uk (LLCT) 04 I (MLCT) IR A IR, 7ERL A |
BRI, AR I R R B, AT K 2 B RS R 2T RS 1%L A 0 1 LA 0 ) — B
SHARREESEE R, B BRI S B R TR R, R A e v R SRR T A
B RS o * BT, IR M P R R B0 T4 B B A 1Y dom ™ RTIRAT, [
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Theoretical Studies on Electronic Spectra and Nonlinear
Optical Properties of Cyclometalated Platinum
Complexes with S-Diketonate Ancillary Ligands

CHEN Jun-Rong, LI Quan” , ZHAO Ke-Qing
(College of Chemistry and Material Science, Sichuan Normal University, Key Laboratory of Advanced
Functional Materials, Sichuan Province Higher Education System Sichuan, Chengdu 610066, China)

Abstract DFT study on the electronic absorption spectra, second-order and third-order nonlinear optical
properties of important phosphorescent materials; cyclometalated platinum complexes with 8-Diketonate ancil-
lary ligands are performed on Gaussian 03 package. Analysis on the frontier orbital of ground states shows that
the electronic transition from the ground state to the first excited state are LLCT and MLCT transition. These
complexes display good nonlinear optical properties. The predominant for second-order nonlinear optical prop-
erties is the charge transfer with 77-7 " character occurring between the left ligands. The third-order nonlinear
optical properties is main determind by the charge transfer with d-7” character from metal Pt atom to 8-Diketo-
nate ancillary ligands, in addition, the transition between the left ligands is also play an important role.

Keywords Cyclometalated platinum complexes with B-Diketonate ancillary ligand; Electronic spectrum;

Nonlinear optical property; Density functional theory



