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It has been known that the chalcone dimerizes efficiently. We modified BPDA-PDA
(poly(surface with sulfuric acid and aqueous KOH solution. The modified surface provides
the binding sites for photo-ractive materials. A chalcone derivative has been synthesized,
which possesses reactive functional group to the modified surface. The synthesis of the chal-
cone derivative was confirmed. The photoreactions of the chalcone derivative were followed
by UV-visible spectroscopy. The isomerization occurs with irradiation of UV light and fin-
ishes in 5 min. Succeedingly the photo-dimerization occurs.

Keywords: Chalcone derivative; Photo-dimerization

INTRODUCTION

Stable, uniaxially aligned liquid-crystal-glass interfacing layers in liquid
crystal displays (LCDs) are required for including the specific macroscopic
molecular configuration. So far mechanically brushed, polymer coated
substrates have aligned the long axes of adjacent liquid crystal molecules in
brushing direction due to anisotropic surface interaction, but this rubbing
method has some problems such as dust and difficulty in control the rubbing
strength. Several photo-alignment techniques are introduced to solve the
problems of conventional rubbing method. One of which is photo-
dimerization of cinnamic acid derivatives attached as a side chain of polymers
and we developed new technique that includes attaching photo-reactive
material on polyimide surfaces. A chalcone derivative was synthesized as UV
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alignment material and was exposed to UV light for the photo-dimerization.

EXPERIMENT

Photo-reactive materials were prepared by a three-step synthesis. To a stirred
solution of 4-hydroxyactophenone in anhydrous DMF was added the sodium
hydride at room temperature under nitrogen. The mixture was stirred at 25T
for 30min, followed by the addition of iodopropane. After being stirred until
the solution was to be colorless, the Compound 1(shown in FIGURE 1) was
extracted with ethyl ether. Compound 2 was prepared under the similar
experimental condition by using 4- hydroxybenzaldehyde. The synthesis of
chalcone derivative was carried out by condensation of compound 1 and
compound 2 in alkaline solution. The synthesized materials were confirmed
with FT-IR spectroscopy
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FIGURE 1.  Synthesis of chalcone derivative.

(Nicolet magna IR 560). The solution of chalcone derivative was irradiated by
4W UV-lamp. The UV-absorption spectra were obtained as a function of the
irradiation time with UV-visible spectrophotometer (HP8456).



Downloaded by [University of Haifa Library] at 19:34 17 August 2012

SYNTHESIS AND CHARACTERIZATION 29

RESULTS AND CONCLUSIONS

The FT-IR spectra of compound 1 and compound 2(FIGURE 2) clearly show
the introduction of alkyl chain to 4-hydroxyacetophenone and 4-
hydroxybenzaldehyde. Both spectra have C-O-Ar stretching vibration peak at
1257 cm'and 1251cm’”’, respectively.

‘5?91676 Compound 2
0.02 1281 1/

Compound 1

004 |

absorbance
o
[
absorbance
°
2

0.00

000

500 1000 1500 2000 2500 3000 3500 500 1000 1500 2000 25'Ioo 3000 3500
wavenu rs (am) wavenumbers{cm’)

FIGURE 2.  FT-IR spectrum of Compound ! and Compound 2.

FIGURE 3 displays C=C stretching vibration peak near 1660 cm. It means

of successful condensation to the chalcone derivative. The UV spectrum of
chalcone derivative before and after irradiation in the region 190nm-500nm
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FIGURE 3.  FT-IR and UV-Visible spectrum of chalcone derivative.

are shown in FIGURE 4 as a function of irradiation time (time interval-1min).
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Distinct changes are observed in this region. The peak for the product before
irradiation shows maximum value at 274nm, whereas the absorbance of the
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FIGURE 4.  UV-visible spectrum of the solution of chalcone derivative.

peak after irradiation decreases and the position is shified at 262nm. The
isobestic point of absorption spectra indicates that the cis-trans isomerization
is the only process in solution for less than 5 min irradiation but the photo-
dimerization occurs with more irradiation.
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