
New troponoid liquid crystals with a bitropolone core were
prepared.  The ester derivatives (1) had enantiotropic smectic  A
and/or C phases with higher thermal stabilities than the corre-
sponding benzenoid derivatives (2), which had smectic B phases.
X-ray diffraction studies revealed that the layer spacings of the
smectic A and C phases were not so much different.

Recently we have prepared troponoid liquid crystals with a
tropone core such as 5-hydroxytropolone,1 5-aminotropolone,2

2-amino-5-hydroxytropone,3 5-cyanotropolone,4 and 2-amino-
5-phenyltropone.5 The tropolone core has a large dipole
moment (3.5 D),6 which would help to form a layer structure.
The cores enhanced formation of smectic phases when com-
pared with the corresponding benzenoids.  In benzenoid liquid
crystals, a biphenyl unit has been widely used as one of the
most useful cores.7 Although biphenol derivatives (2)8 have
been reported to be smectogens, their precise phases were not
determined.  In this paper, the mesomorphic properties of 5,5'-
bitropolone compounds are investigated to compare with those
of the benzenoids 2.

5,5'-Bitropolone was obtained by homocoupling reactions
of 5-iodotropolone in the presence of [Pd(PPh3)4].

9 Reaction of

5,5'-bitropolone with alkanoyl chloride or alkyl bromide in a
triethylamine–HMPA solution afforded the bitropolone deriva-
tives (1 and 3).10 The benzenoid derivatives (2)8 were prepared
by esterification of 4,4'-biphenol with alkanoyl chloride.  The
transition temperatures and thermal behaviors of the textures
were determined using a differential scanning calorimeter and a
polarizing microscope equipped with a hot stage as well as X-
ray diffraction study. 

The thermal behaviors of bitropolones and the correspon-
ding benzenoids are summarized in Table 1.  Troponoids (1)
and benzenoids (2) have different mesomorphic sequences.
The former series had a phase sequence of crystals–smectic
A–isotropic for n = 7 and crystals–smectic C–smectic
A–isotropic for n = 8–15, while the latter series have a phase
sequence of crystals-smectic B–isotropic.  The smectic phases
were determined from the following observation as well as
from the X-ray diffraction studies, i.e., bâtonnets, focal-conic
fan, and homeotropic textures for smectic A phase; broken-fan
and schlieren textures for smectic C phase; homeotropic and
mosaic textures for smectic B phase.  As shown in Table 1, tro-
ponoids (1) showed smectic phases with higher thermal stabili-
ties than the corresponding benzenoids (2).  This is due to the
presence of the carbonyl group. On the other hand, the ether
derivatives such as 2,2'-dihexyloxy- and 2,2'-didecanyloxy-5,5'-
bitropones were not mesomorphic (3a; Cr·141.3·I, 3b;
Cr·141.4·I).

The molecular and crystal structures of 1c and 2a are
shown in Figure 1.11 The crystals of 1c and 2a have distinct
layer structures such as smectic phases.

Furthermore, we measured the X-ray diffraction pattern of
the mesophases.  The smectic layer spacings (d) of 1i were
observed to be 35.6 Å (140 °C) for the smectic A phase and
36.5 Å (120, 125, and 130 °C) for the smectic C phase, respec-
tively.  The d of 2d was observed to be 28.3 Å (105 and 110
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°C) for the smectic B phase.  The calculated molecular lengths
(l) of 1i and 2d by the MM2 method are 43.6 Å and 31.4 Å,
respectively.  The d/l ratios of the smectic A and C phases of 1i
are 0.82 and 0.84, respectively.  Although it seems to be unusu-
al that both are almost the same and the former smectic A has
rather a smaller d/l ratio than the latter, the value (0.82) is typi-
cal for smectic A phases,12 where terminal chains deform and
cores randomly tilt to make molecules orthogonal to the layer
planes as shown in Figure 2.  In the case of the smectic C
phase, the molecules had an organized tilt direction to the nor-
mal to the layer planes, where mobility of the terminal chains
would be reduced.  As a result, the layer spacings between the
smectic A and C phases were not so much different with each
other.

Thus, a bitropolone core should be more useful to enhance
the thermal stabilities of liquid crystalline states than a biphenyl
core.  Packing models of compounds 1 and 2 were consistent
with the observation of the single crystallographic analyses.
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