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Abstract A series of photosensitive monomers, including hexafluorobiphenol A dicinnamate ester (6F-BADE) and
fluorinated dicinnamate esters (FDE-n, n=2, 3, 4), were synthesized. These monomers could be crosslinked under
irradiation of linearly polarized ultraviolet light. FTIR spectra and GPC spectra were used to measure the results in real
time. The results indicated that the crosslinking reaction was [2+2] cycloaddition. The photoalignment films formed by
monomers under the ultraviolet light could induce different types of liquid crystal (LC) alignments: 6F-BADE and
FDE-n films resulted in vertical and parallel alignments, respectively. AFM images of the surfaces of the alignment
showed no obvious anisotropy on the surfaces of these films. Finally, it was found that, using semiempirical method
AM1 of quantum mechanics, the difference of the polarities among different monomer molecules was large, which was
considered to be the main cause resulting in different LC alignments.
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Fig.1 Chemical structures of the monomers
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Fig.2 IR spectra of (a) 6F-BADE film and (b) FDE-3
film
(A) before UV irradiation, (B) after UV irradiation,
(C) difference spectrum (B- A)
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[10]

[2+2]

2.2
6F-BADE ,

1 6F-BADE FDE-3

Table 1 Molecular weight and MWD of 6F-BADE and
FDE-3 photoproducts

» p(6F-BADE) p(FDE-3)
Composition
M, My, M,/M, M, M, M, /M,
1 2225 2227 1.000773 1543 1558 1.010135
2 1222 1240 1.014323 976 986 1.009450
3 706 710 1.005588 665 666 1.000681

0.1 nm

4 FDE-3
Fig.4 Polarized optical micrographs of liquid crystal
cell with FDE-3 film
(a) dark states, (b) bright states
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Fig.5 AFM images of the crosslinked films
a) 6F-BADE, b) FDE-3

monomers
a) 6F-BADE, b) FDE-2, ¢) FDE-3 , d) FDE-4
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Table2 The molecular dipole moments (10° G m) of
6F-BADE and FDE-n

Materials Hx My Mz M
6F-BADE 2.337 -7.282 0.801 7.690
FDE-2 -0.013 -0.032 0.311 0.313
FDE-3 -1.515 1.022 -2.908 3.435
FDE-4 0.153 -0.098 0.013 0.182
TEB30A ,
FDE-n
. FDE-3
FDE-2 FDE-4,
3
6F-BADE FDE-n
. 6F-BADE
, FDE-n
AM1 )
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