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Well-Defined Phase Sequence Including Cholesteric, SmA and
Columnar Phases, Observed in Thermotropic LC System of Simple
Rigid-Rod Helical Polysilane

Abstract Polysilanes with chiral side chains assume a helical rigid-rod conformation with the persistent
length of around 85 nm that results from severe restriction of their internal rotation by steric hindrance
between neighboring side chains.'” Such a polymer chain stiffness is closely correlated to the liquid
crystallinity in the lyotropic system. Here, we find that the polysilane with decyl and (S)-2-methyl butyl side
chains
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can form the thermotropic liquid crystals (LCs) as well as the lyortopic LCs. The ability of the thermotropic
LC formation is due to the long flexible side chains that act as solvents in the lyotropic system.’ The
thermotropic phase behavior strongly depends on the polydispersity of molecular length. The materials with
the wider distribution of molecular weight form a cholesteric liquid crystal.* On the other hand, the carefully
fractionated materials with the sharp distribution of molecular weight form a SmA liquid crystal. Some
materials with the intermediate distribution show the cholesteric-SmA transition on decreasing temperature. In
the lower temperature region than these fluid phases, the columnar liquid crystal like a milky wax exists. This
phase sequence including cholesteric, SmA and columnar phases is similar to that predicted theoretically by
considering the excluded volume effect of hard-rod molecules.” Step-by-step organization of rod-like
polymers is of considerable interest on understanding the self organization of molecules in the biological
system® and manipulating the artificial processing of the nanoscaled materials.
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