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Laser properties of benzoxazole fluorescent whitening agents
Shen Yonggia, Wang Bingkui*, Ren Shengwu*
(BResearch Institute of Fine Ciemicals, Physics Department*, East China
University of Chemi:al Technology, Shanghai)

Abstraet: Photophysical and photochemical properties of fifteen benzoxazole fluorescent
whitening agents in N, N’-dimethylformamide (DMF) have been measured. Their fluorescence
guantum yields were all over 0.64. Except three compounds containing biphenyl structure, the
rest had laser action with laser conversion efficiencies between 9.5% and 22.4%.Photochemical

stabilities of them were better and might be used as laser dyes in ultraviolet and near ultravio-
let band.
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Table1 UYV absorption, flucrescence and laser emission maximum wavelength and
their molar extinction coefficients, quantum yields and laser ccnversico efficiencies
of the compounds

NO. Afnax € Aax ¢ Mnax 7
(nm) (Z-mol™2+cm™1) (nm) (F6) (nm) (%)
I-a 362.4 58700 439.7 86 436.9 11.0
I-b 377.0 54000 435.2 88 438.8 13.3
I-c 347.8 45700 422.9 72 425.1 8.5
I-4d 353.0 47600 440.0 66 —_ -
IT-a 368.8 66500 431.0 84 438.0 9.9
II-b 373.6 69400 431.9 86 432.9 22.4
II-¢ a73.6 65300 434.0 80 435.8 9.5
IIl-a 382.0 70600 447 .4 26 449.6 11.0
IIT-b 384.0 T8400 452 .4 87 455.9 11.0
I1I-c 383.4 T2000 450.8 71 452.6 8.5
II1-d 360.6 66800 457 .1 64 — -—
IV-a 354.0 76200 433.7 79 434.5 11.0
IV-b 376.0 77300 435.7 89 43G.5 20.1
IV 375.8 72000 436.0 83 437.5 179
IV-d 362.4 62500 413.9 65 - -

Table 2 Absorbance, before and after light irradiation, and decay rate of
compound I,, II,, IIT, and IV,

No. t A A D
(min) (am) (o)
I 0 a7 0.102 9.8
30 a7 0.092
11, 0 374 0.123 13.0
30 uT4 0.107
III, 1] 384 0.09¢ 46.5
80 384 0.053
1V 0 376 0.105 58.1
30 a76 0.044
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Fig. 1 Absorption and emission Fig. 2 Absorption and emission spetra ofe
spectra of biphenyl compound III4 in DMF
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Table 3 Electron densities of earbons in —CH—=(CH— group at the ground
and excited states of compound I, IT,, III;, and IV,
No. G E
Cy Cy Cs Cy G G, s Gy

I, 0.985 0.937 1.040 1.016

II, 1.038 0.913 1.058 1.176

111, 0.99%2 0.933 0.933 0.992 1.029 1.012 1.012 1.029
IV, 0.996 0.996 1.021 1.021
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