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Table 1 Total energy. heat of formation and convergent gradient of the six compounds
Compounds Total energy/(k]J « mol™ 1) Heat of formation/(k]J » mol™ 1) Convergent gradient/(kcal » mol~! « A=1)
L-1 —439 806. 15 —2.81 0. 001
L-2 —420 026. 36 —10.12 0.001
L-3 —404 913. 81 40. 66 0.001
L-4 —427 705. 87 80. 35 0.001
L-5 —438 816. 55 —40. 87 0. 001
L-6 —395 349. 27 140. 49 0.001
Table 2 Some structural parameters of the six compounds
Compounds Bond length/? Bond angles/(*) Torsion angles/ (")
L-1 C—Cy=1.377 /Cy—C—Cs=120. 258 Co—C—Cs—C;=179. 476
Cg—Cip=1.448 /Cy—C3—Ny; =120. 946 /C;—Cg—Cyy—Ny3=20. 237
Ciz—015=1.436 /C12—015—Cyr5 =104. 043
C3—Nz; =1. 392
L-2 C—Cy=1.377 /Cy—C—Cs=121.393 Co—C—Cs—C;=179. 944
Cg—Cip=1.448 / Cy—C3—Ny; =120. 931 /C;—Cg—Cip—Nj3=1.3318
Crz—015=1.423 C13—014—Cyr5 =104. 064
C;—Nz =1. 392
-3 Ci—C;=1.381 /Cy—C—Cs=121. 053 /Cy—C—Cs—C;=—179. 891
Cs—Ci,=1.449 /Cy—C3—Ny; =118. 497 /Ci—Cs—Ci2—Nj3=—0.243 9
Crz—015=1.424 /C13—015—Cr5 =104. 084
C3—Nyz =1.423
L4 C—C,=1.377 /Cy—C—Cs=121. 252 /Cy—C—Cs—Cp=—179. 905
Csg—Ci,=1.453 / Cy;—C3—Nyz =120. 897 /Cr—Cg—Cr2—Nyj3=—0.466 7
Cip—Sis=1.737 /Cis—S15—Crs=091. 112
C3—Ny =1. 384
L-5 C—C,=1.377 /Co—C—Cs=121. 236 /Cy—C—Cs—Cp=—179. 299
Cs—Ci,=1.468 / C;—C3—Nyz; =120. 815 /Cr—Cs—Ci3—Nyy=—42. 446
Cip—Cis=1.506 /Cis—Ci2—Nyp5 =123. 177
C;—Nyz; =1. 385
L-6 C,—C;=1.378 /Co—C—Cy=121. 226 S Co—C—Cs—C;=179. 962
Cs—Ci2=1. 461 / C;—C3—Nz; =120. 914 /Cr—Cs—Ci13—Ny3=0. 075
Ciz—Nig=1.413 /Ci3—Ni3—Cr5 =106. 677
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Table 3 Vibrational analyses of the six compounds

Compounds Frequency/cm ™! Intensity/(ked * mol 1)
L-1 13.94 17. 20 22.89 0.008 0.410 0.137
L-2 11. 40 17.72 21.50 0.603 0. 649 0.116
L-3 11. 41 21. 40 35.05 0. 635 0.182 0. 899
L4 13.95 20. 41 36.92 0.318 1.379 0.298
L-5 18.76 25. 30 35.50 1.375 0. 084 0.615
L-6 15. 33 21. 82 22.31 0.275 0.590 0.913
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Table 4 FMO’energy of the six compounds (eV)

Compounds FOMO TOMO SOMO HOMO LUMO SUMO TUMO FUMO AE
L-1 —9.817 —9.564 —9.373 —8. 560 —1. 310 —0. 283 —0.003 0. 007 8.250
L-2 —9.753 —9.295 —9.157 —8.424 —1.202 —0.022 0.073 0. 388 8.222
L-3 —9. 818 —9.56 —9.45 —8.783 —1.405 —0.181 —0.067 0. 322 8.378
L-4 —9. 824 —9.327 —8.788 —8.411 —1. 249 —0.273 0. 009 0. 044 8.162
L-5 —9.696 —9.501 —9.037 —8.290 —1.057 —0.394 —0.034 0. 288 8.233
L-6 —9.822 —9.034 —8. 856 —8.278 —1.117 —0.020 0.196 0.523 8.161

Table 5 Electronic spectra of the six compounds
Compounds HOMO LUMO Transition component Coefficient A/nm(cal. ) A/nm(exp. )
L-1 (66) (67) (66)-(67) 0.617 416. 5 448[6)
L-2 (66) 67) (66)-(67) 0. 808 420. 8 44861
L-3 (63) (64) (63)-(64) 0. 602 409. 0 448L6]
L4 (66) (67) (66)-(67) 0.613 421. 6 471L06)
L-5 (68) (69) (68)-(69) 0. 536 411. 3 468L6]
L-6 (63) 64 (63)-(64) 0.603 419.9 448L6]
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Quantum Chemistry Study on Fluorescence Spectra of Six Coumarin Dyes
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Abstract A theoretical study on fluorescence spectra of six coumarin dyes is given in the present paper. Their geometric config-
urations were optimized by semi-empirical method AM1. For all optimal configurations, there is no imaginary frequency in vibra-
tional analysis. On this basis, the electronic spectra were calculated by CIS method. All the calculated results are basically con-
sistent with experimental values.
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