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Synthesis, Crystal Structure and Optic Properties of
trans-4,4'-Bis(o-Methoxylstyryl)biphenyl Compound

JIAN, Fang-Fang™ SUN, Ping-Ping LI, Yu-Feng XIAO, Hai-Lian
(New Materials & Function Coordination Chemistry Laboratory, Qingdao University of Science and Technology,
Qingdao 266042)

Abstract 4,4'-Bis(o-methoxylstyryl)biphenyl compound was synthesized by a Wittig-Homer reaction. Its
crystal structure was determined by X-ray diffraction method. The one-photon optical physical properties of
the title compound in different solvents were investigated carefully and the one-photon fluorescence quan-
tum vyield was determined. Pumped by 700~820 nm fs laser, the title compound exhibited strong
two-photon up-converted blue fluorescence in N,N-dimethylformamide, and two-photon absorption

cross-sections 155 GM at 700 nm laser.
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S B R b I FH R 24 R R0 Sk T AR 2 A
aff, WHGEH S M. JTE ST
Perkin 2400 JGZE AT {CIE; 'H NMR i VARIAN
INOVA 400 MHz NMR spectrometer il i&; 45 £ H] XT-4
BHE A o SO . A I A s 2R LB 1
4,4V A FE - X H B R — TR A & S IR Sk [22].
¥ 3.0 mmol 1) 4,4 NP R RE-X- R — 4R 7.1
mmol {40 F A 2K FE S AR /F 10~15 mL DMF H, 7
FI N BERERIIN 9 mL 27% ) H AN/ B B, TLC R
PRIV SE R, I T A RS 3] 50 mL K& 5
min, 98 BT R 23 0 AOK A RESE R, L 4
A BT A TR, H S 215 °C, 77K 94%. 'H NMR
(CDC1;, 400 MHz) 6: 3.885 (s, 6H, OCHs), 6.995 (d, J=
7.4 Hz, 2H, ArH), 7.509 (d, J=16.28 Hz, 2H, ArH), 7.694
(d, J=8.32 Hz, 2H, ArH), 7.312 (d, J=6.10 Hz, 2H, ArH),
7.074 (d, J=8.75 Hz, 2H, CH=0H), 7.271 (d, J=10.3
Hz, 2H, CH=CH), 7.756 (d, J=8.53 Hz, 2H, biphen-H),
7.658 (d, J=8.32 Hz, 2H, biphen-H). Anal. calcd for
CsoHa2602: C 86.12, H 6.15; found C 86.08, H 6.27.
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BEHUNSE A 0.2 nmX 0.2 nmX 0.3 mm [k &4
i B T 24528 Enraf-nonius CAD4 [ PY 5] X £ fiT 4 4>
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P 85 TS e R R i A Ao R % 0 [ P A
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R R, FEBEN P2/c, SISl a=1.5499(3)
nm, b=0.55050(11) nm, c=1.3445(3) nm, #=98.61(3)°;
V=1.1342(4) nm®, Z=4, F(000)=444, 41=0.075 mm *,
D.=1.125 gecm 3, & fhi 2 K 7 R=0.0648, wR=
0.1700, HL-1~%5 B2 (R AR AR AR A {E 23 7)) Ay 222 11— 180
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Figurel Synthesis of title compound
1 ARE AP AT A
Tablel Selected bond lengths (nm) and angles (°) of the title compound
0(1)—C(2) 0.1377(3) 0O(1)—C(1) 0.1419(4)
C(2—C(7) 0.1407(4) C(7)—C(8) 0.1484(3)
C(8)—C(9) 0.1314(4) C(9)—C(10) 0.1482(4)
C(13)—C(13A) 0.1500(5)
C(2)—0O(1)—C(1) 118.4(2) C(2)—C(7)—C(8) 119.8(3)
C(9)—C(8)—C(7) 127.1(3) C(8)—C(9)—C(10) 126.9(3)
C(12)—C(13)—C(13A) 122.4(3) C(14)—C(13)—C(13A) 121.8(3)
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Figure 2 Molecular structure for compound with the atomic
numbering scheme
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Figure 3 One-photon absorption and normalized fluorescence
spectra of the compound
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Table 2 Photo-physical properties of the title compound in
different solvents

Solvent n® & Jdg/nm Jen/mim  AVem Tt AfY @©

THF 1.404 758 358 408, 428 3423, 4568 0.2107 0.79
Acetone 1.357 20.7 359 412, 433 3583, 4760 0.2849 0.75
DMF 1.427 37.6 362 413,434 3411, 4582 0.2760 0.77

a Refrective index; ° dielectric constant; © AV=Vahs— Vem; 9 orientation po-
larizability; © fluorescence quantum yield.

2.3 WAFIFFRAMR

BOGT IR 1 5250 % & H 532 nm - 544
POt %% (Spectra-Physics, Millennia Pro 5)%3i 4k 5 4
TKRP IO % (Spectra-Physics, Tsunami 3941-M3-BB)E
BORIGIR, BRI 700~980 nm HELETTH, AN
P BB R AR S b, O TRAT REEE SRR S
XGRS, AN SOGHCR WG Sty BE, ¢
JefE 5 MR, 4t WUESE &%, KA 2%E Ocean
AH ) USB2000 #¢ 6yl ol e i, seish ot
[k o8 FE <150 fs, HAMIA 80 MHz, “F-¥4%iH L%
0.1 W, BERKEEH 1X10°° mol/L.

MR PR PE SO G, 7F 450~1000 nm JEFE LS
WIAE ST R h A C L MRS, BB 5 2 A N
THE. ULWAZE 700 nm LSS (MRIBCAS /& e IR i s |
E. B 41T A S 9GRS E ARG
SHJEISE 7 BOE L, IX 3 ETEHE 7R 700 nm BUS )
WO P A 1580, 2 RIS IR AN 1k BOR &
Ji B AR ) I e R S AL

[ SEHOETh# 0.1 W, M 700~820 nm Z#iAs A
SPGB, SKA 10 nm, FHCSFES RO 198
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Figure 4 The testify of two-photon absorption (a) and
two-photon excited fluorescence spectrum (b)
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Figure5 Two-photon absorption spectra of the title compound
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