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Sheme 1  Synthesis o designed stilbene derivatives
122 44- ( - - ) (BPSBP)
50 mL , 1 55 g(2 mmol) , 2
1 23 g(4 5 mmol) N ,N- 250 mL
, 5mL DMF 30 min 21
(5 mmol) 40 mL 6h «C )
60 mL p )
, 60 % )
( ) 097g , 70 %
mp ( ) 256 'H NMR (CDCls, 300 MHz,d ppm , (3L 2 kea - mol 1),
(ppm:pg- mL Y)): 765 751 (AA XX ,J=78 Hz, (33 9 keal - mol 1), (37. 4 keal - mol 1),
8H),7.33(m, 8H), 720 (m, 4H) , 7. 12 6 77 (AA (39. 1 keal - mol 1) (43 8 kea - mol 1),
XX, J=81 Hz, 8H), 7.11(d, J=17.0 Hz, 2H) , 6 90 Er (30) ,
(d, J=17.0 Hz, 2H) , 6. 61(m, 8H) (Cs2 Hao
N2) , C,90 14; H,582; N,4 04 C, UV-2401 - (‘Shi-
90 23; H,578; N, 3 99 madzu) ,
123 44- ( - - ) (BEBP) RF5301pc (Shimadzu)
50 mL , 1L 55 g(2 mmol) , ) 1x10°°
0 80 g(4 5 mmol) N ,N- 250 mL mol - L -1
BPBP ( 1
v v =1 5), 075g : ,
75% mp. 241 'H NMR(CDCls , 300 M Hz,8ppm) : 350 nm 400 nm ,
7.59 7.53(AA' XX ,J=86Hz,8H),7.39 6 60(AA mT_m" 500 800 nm

XX ,J=88Hz,8H),708(d, J=16 2 Hz, 2H) , 6 90
(d, J=16 2 Hz,2H) , 3 28(m, 8H) ,1 01(t, J=6 4 Hz,

12H) (Css HaoN2) | :C,8635; H, 8 05;
N, 5 59 :C,8629; H,818; N,5 53
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50 mL , 1L 55 g(2 mmol) ,
1 22 g(4 5 mmol) 4 (% ) 250 mL
BPBP (
) 09 g , 70% mp. 280

'H NMR (CDCls, 300 MHz,0ppm) : 8 12(m, 4H) , 7. 75
(m,4H) ,7.69 7.55 (AA XX',J=79 Hz,8H),7 36
(m,8H),7 23 6 67(AA XX, J=85 Hz, 8H), 7 07
(d, J=16 4 Hz, 2H) ,6 91(d, J=16 4 Hz, 2H)
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Fig. 1 Linear absorption spectra of BPSBP, BESBP and BCSBP in five
solvents with different polarity (from top to buttom)
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Fig. 2 One-photon fluorescence spectra of BPSBP, BESBP and BCSBP in five
solvents with different polarity (from top to buttom)
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Fig 3 Normalized two photon ( dotted line) and one photon (solid line) fluorescence
spectra of BPSBP, BESBP and BCSBP (from top to buttom)
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Synthesis and Spectral Properties of Silbene Derivatives as Two- Photon
Absor ption Materials
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Abgract Three stilbene derivatives with good coplanarity and enhanced charge delocalization in the conjugated molecular sys
tem, 4,4 -bis(diphenylamino-trans styryl) biphenyl (BPSBP) , 4,4 -bis(diethylamino-trans styryl) biphenyl (BESBP) and 4 ,4 -
bis(9-carbazyl-trans styryl)-biphenyl (BCBP) , were designed, synthesized and characterized by infrared spectroscopy , hydro-
gen nuclear magnetic resonance and elemental analysis. Experimenta results reveal that the strongest one-photon absorption
peaks appear between 350 and 400 nm, which is the energy region of two near infrared photons. The obvious solvatochromism
was observed in five different polar solvents and the corresponding one-photon absorption and fluorescence emisson spectra vali-
date the character of intramolecular symmetric charge transer. Two-photon fluorescence spectra show that both one and two-
photon processes share the same emisson mechanism athough they have different excitation processes and selection rules. The
guadratic dependence of fluorescence intensity on excitation intensity indicates a real two-photon absorption process. The two-
photon absorption cross section was measured via two-photon induced upconversion fluorescence method. The large values of
two-photon absorption cross section, 892 GM , 617 GM and 483 GM for BPSBP, BESBP and BCBP respectively , were obtai ned
at 800 nm wavelength from afemtosecond laser source, which means potential applications in two-photon absorption fields.

Keywords Stilbene derivatives; Two-photon absorption; Upconvertion fluorescence; Cross section
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