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ABSTRACT : Soluble aromatic polyimides bearing 4-(4-oxyalkyleneoxystyryl)- pyridines (ethylene and hexyl-
ene) as photoreactive side groups were synthesized and characterized. The photoreactive polymers were soluble
in various polar organic solvents and their films were easily formed by solution casting. The photoreactivities of
the polymers in the film state were approximately 64% at an exposure energy of 1.5 J/cm®. Transmittances of the
polymer films were about 85% after annealing at 200 C. Therefore, these polymers can be evaluated to be pho-
toreactive polyimides with good transparency and solubility. The dichroic ratios of the polymers with ethylene
and hexylene groups as the alkylene spacers were 0.023 and 0.026, respectively. The order parameters of 4'-
pentyl-4-biphenylcarbonitrile as a liquid crystal (LC) in the film cells of the former and latter polymers were 0.50
and 0.52, respectively. These results indicate that the polymers show the effect of alkylene spacer on the pho-
toalignments. The LC in the film cells of the polymers was perpendicularly oriented to the electric vector of the
linear polarized UV light (LPUVL).

Keywords : soluble polyimide film, liquid crystal, photoalignment, photoreactivity, 4-styrylpyridine.
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Figure 1. Synthesis of 4-styrylpyridine derivatives.
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Figure 2. Synthesis of photoreactive polyimides.
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Table 1. Characterization of the Precursor Polyimide
and the Photoreactive Polyimides

Sample Yield (%) Conversion (%)" Intrinsic viscosity” M," M /My

SPI 79 - 0.58 50,300 1.76
SPI-SP2 86 100 0.51 36,200 1.42
SPI-SP6 79 100 0.48 30,900 1.47

“Measured by "H NMR in DMSO-De.
’Measured with Ubbelohode viscometer in DMF at 25 C.
“Measured by gel-permeation chromatography in THF at 205 C.
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Figure 3. IR spectrum of photoreactive polyimide SPI-SP2.

Eg|H, #2849 Al4%, 2004

Photocross linkable Polyimides 317

sh= Zlolehar Aaks] v 1580 em”! H2o] F5wls
4-2E|LE sl gl wha-gka o] T At * ]

ks Fuloln, 1383 em' o] Fruls EEoln| =0
A2 Agte] AEAENS 793 F5uje} 4zt

=} F743H8 Z2]o|n|= SPI-SP62] IR AFEHL 1}
ERUiA] oSk RE 9ol A ?ilﬂ F7sE EFev=
SPI-SP29] B4 E4ul7) 2% Yepd AL gelslgdoh

%3} Figure 4¢] SPI-SP2°] 1H NMR ~#HEHS e}

At ATFA LTX}oﬂ sl Ze]o|m = SpIe)
Al Yeld HAB wnit®] 3| =FA]7]9] g4zl 7]<lgh
103 ppm®] Fo]=27} AlE}xe). BbHel 4.5 ppm, 4.2
ppm F-ZollA 37| AAREe 011%1311 23o] A2 det
e?] 2ol 7]]1g wle|art yEpwka 73 ppmt 7.1
ppm ol ~¥]FD I || b} c-/] S0 7]Ql8k
o]z} ek, 7 ppm¥} 8 ppmAle]el| veRd T
olZolle HAFsle BAE = glARE B £
olm|=o] FA|7} Q= WAy BE S50 7|5}

Jﬂm

= Aoz F5"rh E£3 85 ppmel4e] dojaE
2l 28]e] a 240 7|18k Aotk 53] 103 ppm2]
HAB®] 3|=54]7]9] 47} AR AL ZAkEe] 4-2

gyl d )7 Ao BE7F HhEEkelr] wjolohr
#7313 Z2o|m|= SPI-SP62] 'H NMR AHEZHS
YeEbA] kARl Asfjo] A Ao of npgE wE
A7) ¢4 3.8 ppmI} 4.1 ppmol|A YERG L ok
IJ= 4740 mMLar)e] $4% 1.3 ppm¥} 1.5 ppmol|A]
yepgtth 1 o)) 4= Figure 494 Yehd 3733}
3 Zejolu|= SPI-SP29] 549} S 9 x4 YE}

<9 ?C
CH CH b
“ “
N ‘ a\ ‘3
N
DMSO
a T™S
b de H,0

- k Aot
10.0 9.0 80 7.0 6.0 50 40 30 20 1.0 0.0

ppm

Figure 4. "H-NMR spectrum of photoreactive polyimide SPI-SP2
in DMSO-Dg.
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Figure 5. TGA thermograms of polyimide SPI (—) and pho-
toreactive polyimides SPI-SP2 (---) and SPI-SP6 (---).
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Figure 6. UV spectra of photoreactive polyimide SPI-SP6 film
exposed to unpolarized UV light at various exposure doses.
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Figure 7. Transmittance spectra of the films of photoreactive
polyimides SPI-SP2 (—) and SPI-SP6 (---): upper solid and dash
lines, room temperature; lower upper solid and dash lines, after
annealing at 200 C for 30 min.
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Figure 8. Dichroic ratios of the films of photoreactive polyimides
SPI-SP2 () and SPI-SP6 (@) exposed to linearly polarized UV
light (LPVUL) at various exposure doses.
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Figure 9. Polar diagrams of LC cells fabricated from the films of
photoreactive polyimides SPI-SP2 (M) and SPI-SP6 (@) after
irradiation with LPUVL at exposure dose of 2.0 J/cm”. The arrow
indicates the electric vector of LPUVL.
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Figure 10. Order parameters of LC cells fabricated from the films
of photoreactive polyimides SPI-SP2 () and SPI-SP6 (@) after
irradiation with LPUVL at various exposure doses.
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