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A series of compoumds, benzyl 4-(4"-alkyloxybiphenyl-4-carbonyloxy)benzoates (1-10), and
the two analogous compounds phenylethyl 4-(4'-octoxybiphenyl-4-carbonyloxy)benzoate (11)
and phenylpropyl 4-(4'-octoxybiphenyl-4-carbonyloxy)benzoate (12), were prepared. The
compounds 6-12 exhibit a SmC phase in addition to other smectic phases. Compound 11,
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exhibits a nematic phase.

In the course of our studies of the synthesis of
ferroelectric liquid crystals we have synthesized the
compound benzyl 4-(4'-octoxybiphenyl-4-carbonyloxy)-
benzoate (8), according to a published procedure of
the Hull group [1]. A melting point of 95-99°C was
reported for compound 8 in that work. But our primary
DSC data suggest that this compound possesses
mesogenic properties. After further analysis, we
observed that compound 8 shows the phase sequence
[-SmC-SmA-SmX-Cr; analytical data for compound 1
are as follows. *C NMR (CDClsy) 14.09, 22.64, 26.02,
29.22, 29.33, 31.79, 66.80, 68.13, 114.95, 121.81, 126.61,
126.90, 127.63, 128.17, 128.27, 128.36, 128.60, 130.76,
131.33, 131.76, 135.91, 146.24, 154.76, 159.61, 164.57,
165.68. MS m/z (relative intensity): 537(M*, 10.1).
Elemental analysis for C35H3405: calc. C 78.36, H 6.72;
found C 78.35, H 6.83%.

The benzyl group is a well known protecting group
in organic and material chemistry. The work of Gray
and Harrison [2, 3] has shown that it can be used as
a terminal group in liquid crystal materials. Smectic
phases without SmC phase were identified in those
compounds synthesized. When a substituted benzyl
group instead of benzyl group was used in those
compounds, no SmC phase could be found [4].

In order to study the structural effect of terminal
groups, benzyl and alkoxy groups, on the SmC phase
formation, a series of homologous compounds and
two analogous compounds of 8 were synthesized and
investigated. Their structures and mesogenic data are
shown in the figure and summarized in the table,
respectively. The compounds 6-12 exhibit a SmC phase
and other smectic phases. Compound 11 possesses an
additional N phase. This structural effect was also
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Figure. Structures of compounds 1-12.
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Table. Liquid crystal phases and phase transition temperature (°C).
Compound I N SmA SmC SmX SmE Cr
1 ° 149.3 ° 130.6 °
2 ° 182.2 ° 118.3 °
3 ° 174.8 ° 127.4 °
4 ° 176.3 ° 110.1 ° 100.1 °
5 . 170.7 . 99.5 °
6 ° 165.3 ° 100.0 ° 91.0 ° 86.8 °
7 ° 159.2 ° 117.0 ° 79.2 ° 70.8 °
8 ° 156.1 ° 114.1 ° 69.2 ° 60.8 °
9 . 151.1 ° 116.1 ° 54.1 . 51.0 .
10 ° 150.6 ° 1159 ° 64.9 ° 60.3 °
11 ° 207.5 ° 204.0 ° 125.7 ° 97.0 °
12 ° 1533 ° 121.1 ° 83.1 ° 58.3 °

been found in the results of Gray and Harrison [2, 3].
The temperature range of SmC phase varys from 9 to
62°C. Within the series of homologous compounds, the
compound 9 has the widest SmC phase, up to 62°C. It
also has the lowest thermal stability of the SmC phases.

In summary, benzyl alcohol, 2-phenylethanol and 3-
phenyl-1-propanol can be used to provide terminal
groups effective in the formation of liquid crystals
exhibiting SmC phases. Further investigation on the
preparation of homologues and analogues with a chiral
centre are in progress.
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