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Synthesis of Liquid-Crystalline Polymers by ring-opening polymerization and
Formation of Liquid-Crystalline Complexes
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Mesogenic monomers and side-chain polymers with reactive groups such as
oxazoline, aziridine, and epoxy groups were synthesized. Various liquid-crystalline polymers were
obtained usin? the ring-opening reaction. The side-chain polymers with oxazolylbiphenyl groups exhibited
liquid-crystalline phases on heating and cooling processes. A side-chain polymer having oxazolylphenyl
groups easily reacted with sebacic acid at the liquid state. The resultant polymers, which are a
cross-linked polymer, formed a nematic phase. A polymer (Poxa-1), in which an oxazolyl group directly
linked to the polymer backbone, was synthesized. Novel liquid-crystalline blocked copolymers were
obtained by the reaction of Poxa-1 and a liquid-crystalline polymethacrylate with a cargoxyl group at the
terminal. The ring-opening reactions led to the development of the novel liquid-crystalline polymeric
systems.
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Figure 1. Structure
of polymer (Poxa-1)

Poxa-1 with aziridine ring.
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Figure 2. Synthetic scheme of liquid-crystalline
polymers with oxazolyl group in the side-chain.



Table 2. Molecular weights of polymers

Polymer M, My My/Mq
PMO-1 37800 80500 2.13
) PMO-2 13200 27100 2.06
Table 1. Oxazoline-branched polymers
PMO-3 8600 18600 2.16
>|( PMO-4 15100 29100 1.93
j[HZC—Cﬁ N PMO-5 23100 40900 177
07 0—R1—0—R2—< j PMO-6 3100 3400 111
e} PAO-3 3700 3900 1.03
Polymer | X R1 R2 Table 3. Liquid crystalline property of polymers
PMO-1 | Me {—CHﬁg 4©7 Polymer Liquid Crystalline Property
PMO-1 Crystalline
PMO-2 | Me | {-CHCH;0}-CHCH; | 4®7 PMO-2 Crystalline
PMO-3 Nematic
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Figure 3. Structures of PM-1 (R1) and PM-2 (R2).
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Figure 4. Structure of twin compound obtained by
ring-opening reaction of oxazoline derivative.
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