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Abstract: A soluble polyamide containing photosensitive 1,4—phenylenediacrylic acid (PDA) in main chain
with biphenyl moiety was synthesized. The chemical structure of synthesized polyamide was investigated
by means of '"H NMR spectroscopy. The polymer was stable up to 280 C and soluble in organic solvents,
giving a good quality of thin films. The photoreaction of unpolarized UV irradiated films was investigated by
means of UV—vis absorption spectroscopy and FTIR spectroscopy, and liquid crystals (LCs) alighment
property was examined by exposing to linearly polarized UV light (LPUVL) of 260~380 nm. The polyamide
in film has excellent photoreactivity to unpolarized UV light. Direction selective photoreaction of PDA
moiety in the film was found to further induce nematic liquid—crystals to align along a perpendicular
direction with respect to the electric vector of LPUVL, regardless of exposure energy of LPUVL. In
addition, pretilt angle was measured by means of crystal rotation method. LPUVL—exposed polymer
film induced the alignment of liquid—crystals (LC) with a pretilt angle of 0.2~0.5°.

Keywords: photo—reactive polyamide, liquid crystals, alignment layer, photo reactivity, pretilt angle.
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M=, Ado| A% 1,4—phenylenediacrylic acid, chloro—
benzene % hexachloroethane, 4—biphenyl methanol, phthalic
anhydride, diisopropyl diazocarboxylate (DIAD) % triphenyl
phosphine (TPP)< Aldrich chemical®l*], 3,3'—dihydroxy—
4,4'—diamino—biphenyl (HAB)+ Chriskev company®lX Z}Z};
Th3te] A o] A3t Wk SvllE ARS-E N-methyl—
2—pyrrolidinone NMP), tetrahydrofuran (THF) 2! pyridine (Py)
& Catl 9} i3 & FR3ato] FAsto] ALg-sISich.
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Scheme 1. Synthetic routes for diamine monomer.
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Scheme 2. Synthetic route for polyamide having biphenyl as a
side chain.

o}x] 3,3'—dihydroxy—4,4—diphthalimidobiphenyl (HBP)S 11414
o] 72 A H NMR (300 Mz, 8, DMSO-db): 7.17—
7.22 (4H), 7.4 (2H), 7.9-8.0 (8H), 10.0 (2ID).

A HBPl A7 A1E =48] $1s1ed HBP(9.8 g, 19.2 mmol),
4—biphenyl methanol(7.88 g, 42.24 mmol), triphenyl phosphine
(11.078 g, 42.24 mmol) (mole ratio=1 : 2.2 : 2.2)& A4 5-9)7]
oA NMPel| ¢bd3] 521 ths, NMP £-9ef| 8.3 ml.(42.24 mmol)
9] DIADE 0 CelA] sk ARbell A 48] 71t The: “dellA] 24
AZ+E HEES1] biphenyl 18] 27HKZE =99 3,3'—bis(4—
biphenylmethyloxy) —4,4'—diphthalimidobiphenyl &}tk
("H NMR (300 MHz, &, DMSO —d): 7.17-7.22 (4H), 7.4 (2H),
7.9-8.0 (8H), 10.0 (2H)).

4% 3,3'—bis (4 —biphenylmethyloxy) —4,4'—diphthalimido
biphenyls THE | #}22] hydrazine monohydrateE %7} gt
F 20 F AATE 9hSE vhE, Wekeo] HHE oA oEH= 4
LS 714 biphenyl 152 A7 K]E 7B 3,3'—bis (4—biphenyl—
methyloxy) —4,4’—diamino biphenyl (BPAB) S dit} A
BPAB<% chloroform/methanolellX] Aj27slo] d#18taAck

ZIIKIE 7IRl= ISy Ezlol|=e| 4. 7= biphenyl
< 7, RAke] FAREe A R 2 e =E &
J8F7] 918109 Scheme 28} o] A4 B9716lK NMP/Py (v/v=4/1)
3} 8uflef] 1 eq?] 1,4—phenylene diacrylic acid®} 1 eq®] BPABE
%1 vk SR 2 eq®] TPPE 7I8lo] Zd2elx 2ART e wiislod
3] oflolIAIZl & M3 EE S8 120 Tolld 8ARFs<t vE
SR e o R A7l F e wekgol AT,
7 MEREE o] 8310 of2] W AlXsle] 1Alde] BNkl Ejoh|
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Figure 1. 'H NMR spectrum of synthesized diamine having
biphenyl as a side group (3,3'—bis (4—biphenylmethyloxy) —4,4'—
diamino biphenyl) (BPAB).
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Figure 2. 'H NMR spectrum of synthesized polyamide with
photoreactive group in the main—chain and having biphenyl as
a side group.
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Figure 3. UV spectra measured from photosensitive polyamide
films exposed to an unpolarized UV light (260~380 nm) with
varying exposure dose.
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o= IF dlelx] BHkgo] dojufar §low, ojefgt Avk= UV—
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Figure 4. FTIR spectra measured from photosensitive polymer
films exposed to an unpolarized UV light (260~380 nm): line,
before UV irradiation; dash and dot line, after UV irradiation at
5.0 J/em®.
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Figure 5. Polar diagram measured from LC cells fabricated with photosensitive polyamide films irradiated: (a) 0.5 J/cm? (b) 3.0 J/em®™
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Figure 6. Pretilt angle variations of LCs measured in LC cells
fabricated from photosensitive polyamide films exposed to a linearly
polarized UV light (260~380 nm) with various exposure dose.
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