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Chirality and Molecular Dynamics in Smectic Liquid Crystals
Studied by "°C Sold-State Nuclear Magnetic Resonance Spectroscopy

Kazuyuki Hiraoka™' Ryota Kawasaki > Manami Yamamoto ° and Ken-ichiro Komiya*

We study molecular dynamics of chiral and achiral smectic liquid crystals by means of ">C solid-state NMR spectroscopy with
Larmor frequency at 100 MHz. The chiral and achiral smectic crystals used are S-4-(1-methylhexyloxycarbonyl)phenyl
4'-octyloxybiphenyl-4-carboxylate [S-MH(6)POBC] and 4-(hexyloxycarbonyl)phenyl 4'-octyloxybiphenyl-4-carboxylate
[H(6)POBC], respectively. The °C spin-lattice relaxation time (7;) and the *C-NMR peak profile are analyzed to investigate
an effect of chirality on the molecular dynamics. The *C-NMR analysis shows that mobility of carbons belonging to the
aromatic core part is frozen during the transformation from the smectic to crystal phases in both liquid crystals. Mobility of
the chiral carbon "C23 of S-MH(6)POBC also degrades during the smectic-crystal transformation. However, any mobility
change of the achiral carbon C23 of H(6)POBC is not detected in the whole temperature range observed.
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Fig. “C-NMR spectra of (a) S-MH(6)POBC and (b)
H(6)POBC at 135°C in the SmA phase.
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Fig.2 Temperature dependence of half width for some
typical peaks in C-NMR spectra of (a) S-MH(6)POBC
and (b) H(6)POBC.
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Fig.3 Schematic figure of spin-lattice relaxation time 7.
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Fig.4 Relationship between spin-lattice relaxation time 7;
and correlation time of molecular motion 7. Here, f'and L,
are molecular motional frequency and resonance frequency,
respectively.
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Fig.5 Temperature dependence of spin-lattice relaxation
time 7; of carbons belonging to the aromatic core part. (a)
S-MH(6)POBC and (b) H(6)POBC.
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Fig.6 Temperature dependence of spin-lattice relaxation
time 7, of flexible chain carbons. (a) SS-MH(6)POBC and
(b) H(6)POBC.
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