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Synthesis, Multiphoton Absorption and Fluorescence Properties of a
Push-Pull A-D-A Anthracene

Wang, Binbin  Qian, Ying*
(School of Chemistry and Chemical Engineering, Southeast University, Nanjing 211189)

Abstract A acceptor-donor-acceptor push-pull anthracene, 9,10-bis{4-{2-N,N-bis-{4-{4-[5-(4-tert-butylphenyl)-1,3,4-
oxadiazol-2-yl]-styryl} phenyl}amino}styryl}anthracene (An-BPOAS) was synthesized by Heck reaction of 9,10-bis{4-
[N,N-(4-iodophenyl)amino]styryl}anthracene (An-BIPAS) with aryl ethene. The multiphoton absorption and multiphoton in-
duced fluorescence properties of An-BPOAS were measured using a femtosecond Ti:sapphire laser. When pumped with 1300
nm femtosecond laser irradiation, chromophores An-BPOAS and An-BIPAS show fluorescence at 539 and 553 nm,
three-photon absorption cross-sections determined by nonlinear transmission method are 1.5X 10> cm®/GW? for An-BPOAS
and 0.3 X 10> cm*/GW? for An-BIPAS. The linear absorption and fluorescence properties of An-BPOAS were measured. The
fluorescent behaviour of An-BPOAS in different pH was studied.

Keywords 9,10-diaryl anthracene derivatives; Heck reaction; fluorescence properties; multiphoton absorption; multiphoton
induced fluorescence
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Figure 1 Chemical structure and synthesis of a push-pull ‘A-D-A’ anthracene An-BPOAS
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Figure 2 Normalized UV absorption and linear fluorescence,

and two-photon excited fluorescence, and three-photon excited
fluorescence of An-BPOAS in THF solution
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Figure 3 (a) Measured output intensity as a function of the
incident intensity for An-BIPAS and An-BPOAS at 1300 nm fs
laser, (b) Measured output intensity as a function of the incident

intensity of An-BIPAS and An-BPOAS at 800 nm fs laser (in
THEF solution at a concentration of 10~ mol/L)
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Figure 4 (a) UV absorption spectra of An-BIPAS and An-

BPOAS in THF; (b) Normalized fluorescence spectra of An-BI-
PAS and An-BPOAS in THF
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Figure 5 (a) Excitation-emission-fluorescence intensity 3D
spectrum of An-BPOAS in CH,Cly; (b) Fluorescence decay
curves of An-BPOAS in CH,Cl,
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Figure 6 Fluorescence spectra of An-BPOAS under different

pH in DMF/H,O (V : V=1 : 4) at a concentration of 2.5X107°
mol/L
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T2 (A [E 1A, 775 74 %. "H NMR (300 MHz, CDCls)
J: 8.45 (dd, J=3.24, 3.36 Hz, 4H), 8.14 (dd, J=8.43, 8.28
Hz, 16H), 7.92 (d, J=16.53 Hz, 4H), 7.68 (dd, J=8.46,
5.64 Hz, 10H), 7.57 (dd, J=8.49, 8.31 Hz, 20H), 7.23 (dd,
J=3.66, 6.57 Hz, 12H), 7.12 (d, J=16.08 Hz, 4H), 6.96
(d, J=15.42 Hz, 4H); HRMS calcd C;3,H;1,N;(O4 for
1924.8868, found 1924.8868.

B AEEIAR D O PR B
50 5% OB ) A 8 A 20l TR 56 R KK 3
).
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