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Fig 1 Structural formulas of the four compounds
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Table 1 Some structural parameters of the four compounds
Compounds Bond length/ A Bond angles/ (°) T orsion angles/ (°)
L-1 C, —07=1 380 Z£C,—07—Cg=117. 386 £C;—Cy —07—Cg= 179 721
Cg= Co= 1 353 £ C3 —Cp —Co= 113 975 £ C4 —C3—Cio —011= 0 167
Cio= Oy1= 1 220 ZCo—C1p—0pn= 122 482 Z£07—Cg—C,—Ci3=5. 363
Cs—Cp=1 474 ZCg—Cp,—Ci3= 122. 372 Z07—Cg—C,—C7=-174 836
Cp —Ci3= 1 400
L-2 Ce—07= 1 360 ZCy—09—Cy= 119 249 Z£C1—Cy; —09—Co= - 176 768
C2,—09= 1 374 ZC3—C,—Cy = 115. 051 Z£Cy —C3—Ci2 —O03= - 0 575
Cio= Cii= 1 369 ZCi1—Ci2—03= 122 890 Z£09—C ) —C;5s —Ci= - 18 905
Cip= Oy3= 1 234 ZCip—Cis —Cis= 123 854 Z£09—Cj —Ci15—C,0= 161. 765
Cio —Cis= 1 466 ZC15—Ci16—02= 124 968 ZCip—Ci5—Cis—0n= - 0 616
Cis —Cie= 1 414 ZC17—Ci13—02= 122 830 ZCi—C17—Ci13—0p= - 179 674
Cis —Ci7= 1 403
Ci6 —021= 1 361
Cig3 —02= 1 363
-3 Ce—07= 1 361 £C,—09—C,,= 118 987 ZC1—C, —04—C = 179 387
C,—09= 1 371 ZC3—C1p,—Cy= 114. 942 £Cy —C3—Ci, —O03= - 0 135
Cio= Cii= 1 369 ZCi1—Ci2—03= 122 803 Z£09—Cjp—C;5s —Cis= 14 512
Cip= Oy3= 1 235 ZCp—Cis —Cis= 121 474 Z£09—Cp—Ci;5—C20= - 165. 645
Cio —Cis= 1 470 £ C1s—C17—021= 122 675 Z£C;5s —Cig—C17—0x= 179 994
Cis —Cie= 1 402 £ C17—Ci3—02= 117 613 Z£Ci—C17—Ci13—0p= 179 783
Cpy —Cig= 1 417
Ci7 —02:1= 1 369
Cig —02= 1 365
L-4 Ce—07= 1 360 Z£Cy—09—Cio= 118 986 ZC1—Cy; —09—Cyo= 179 366
Cy —09= 1 371 Z£C3—C,—Cy= 114. 938 £Cy —C3—C1,—0p=-0 150
Cio= Cii= 1 369 ZC1—Ci12—013= 122 761 Z£09—Cjp—C;5s —Cis= 15 331
Ci2= Oy3= 1 235 ZCyp—Cis —Cie= 121 490 Z£09—Cjp—Ci5 —C,0=- 164 85
Cio —Cis= 1 472 ZCi1e—C17—02= 122 268 £ Ci5 —Ci6—C17—02 = 179 990
Cis —Cie= 1 400 ZC17—Ci13—02= 117 307 ZCi—C17—Ci13—0xn= 179 707
Cyy —Cig= 1 415 ZCi13—Ci19—023= 116 818 ZCy7—Cg —Co —023=-179 692
Ci7 —021= 1 368
Cig3 —02= 1 366
Cig —0p3= 1 374
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Table 2 Total energy , heat of formation and convergent gradient of the four compounds
Compounds Total energy/(kJ * mol-1) Heat of formation/ (kJ * mol-1) Convergent gradient/ (kJ* mol-!* nm- 1)
-1 - 242 612 605 - 7 875 0 004 18
-2 — 384 254 225 - 949 128 0 004 18
-3 — 384 238 491 - 933 394 0 004 18
-4 — 412 560 265 - 1115 094 0 004 18
1 : -2, Ir3, I-4 Ci,=0; -1,
1 235 A, c=0 1220 A, 5 1 . 1r2,
-2, 13, I-4 I3, 1-4 s
Co=Cy 1369 A C=C 1340 11 —OH .
A 4 , 5 14~ 18
1 , £C—C,—0;,— 22
Cg= 179 12F, £C,—C;—C,y—011= 0 167 ; -2
ZC—Cy,—0y—Cp= - 176 768, £C;—C;—C;,—0;3= 4,
- 0.575; I-3 , Z£C—Cy—0y—Cyp = 179. 387, , >
£C—C3—C;,—0;3= - 0135; -4 , Z2C,—C— 3 >
09 —Cp= 172 366", £Cy—C;—Ci;,—0y3= - 0 150°,
Table 3 Vibrational analyses of the four compounds
Compounds Frequency/ cm~! Intensity/ ( km* mol-1)
-1 11 63 44 04 93 58 0. 066 2 0644 0 1 000 4
-2 28 95 39 24 70 86 0. 048 3 0 062 2 0 0613
-3 21 52 36 07 66 12 0.0352 0 033 8 0 1276
-4 18 59 35 71 66 46 0. 019 3 0 002 2 0 2954
23 4 4
( ) T, HOMO LUMO AE ,
s HOMO LUMO AE s , K;
Ji, AE HOMO LUMO
4 (s
FOMO, TOM O, SOMO, HOMO
, LUMO, SUMO, TUMO, FUMO
Table4 FMO energy of the four compounds(eV)
Compounds FOMO TOMO SOMO HOMO LUMO SUMO TUMO FUMO AR
-1 - 10 173 - 10 133 - 9756 - 9 299 - 0 901 - 3373 0 031 0 051 8 398
-2 - 9 862 -9 673 - 9502 - 8 697 -1 126 - 0 593 - 0. 105 0 249 7 571
-3 - 9 795 -9 677 - 9308 - 8 666 - 1 086 - 0 535 - 0. 007 0 141 7. 580
-4 - 9 784 - 9 415 - 9400 - 8 668 -1 144 - 0 583 - 0. 037 Q112 7524
24 ta 12, -3, Ir+4 —O0H
CIS , 20 20 s s s
. ( ) 801 , HOM O LUMO AE
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Table 5 Electronic spectra of the four compounds

Compounds HOMO LUMO Transition component Coefficient Xnm(cal ) Nnm(exp )
I-1 (41) (42) (41)” (42) 04143 3229 297161
L-2 (56) (57) (56) " (57) 0 5587 377 4 37016]
I-3 (56) (57) (56) " (57) 0 556 2 374 7 37016]
I-4 (59) (60) (59) " (60) 05338 374 5 37416]
3
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Quantum Chemistry Study on Fluorescence Spectra of Four Flavonoid
Compounds
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Abstract T he semt empirical method PHF/ PM3 of quantum chemistry was used for studying the fluorescence spectra of four
flavonoid compounds. Firstly, the geometries of these four compounds were optimized by energy gradient method. T he results
show that in these four copmounds, the two six membered rings on the left are in the same plane, but these are different torsion
angles between this plane and the benzene ring plane on the right. Secondly, vibrational analyses w ere performed for the four op
timized configurations. There is no imaginary frequency in vibrational analyses. T his indicates that the optimized configurations
are essentially reasonable. Finally, on this basis, the electronic spectra were calculated by CIS method. All the calculated results

are basically consistent with experimental values.
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