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A series of polyamic acids had been synthesized from cyclobutane-1,2,3,4-tetracarboxylic
dianhydride and 4, 4’-diaminodiphenyl methane and functional diamines with various side chain
structures. The functional diamines, 3,5-diamino benzoic acid (33, 5B, 25S)-spiro-stan-5-en-3-yl
ester (DA-SS), 3,5-diamino benzoic acid hexadecane-1-yl ester (DA-ES) and 3,5-diamino
benzoic acid 10,13-dimethyl-17-(6-methylheptan-2-y1)-2,3.4,7.8, 9,10,11,12, 13,14,15, 16,17—
tetradecahydro-1H-cyclopenta [a] phenanthren-3-yl ester (DA-CH), which had long alkyl or
rigid alicyclic side chains with different flexibility. Pretilt angles of liquid crystal were measured
and investigated factors affecting on the pretilt angles. The pretilt angles of the liquid crystal on
the polyimide (CPI-1) with rigid side group was 0.6°, on the other hand, the pretilt angle on the
CPI-2 and 3 with flexible side chains were very high above 89.6°. Furthermore, the pretilt angle
of liquid crystal on the CPI-3 film having rigid cylindirical structure with 6-methylheptyl at the

chain end was still high above 86.0°even after the rubbing process.
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Scheme 1. Energy minimized structures of the functional diamines (a) DA-SS (b) DA-ES
(b) DA-CH
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