
Introduction

Bent shaped (or banana shaped) mesogens [1, 2] repre-
sent a new class of non-conventional thermotropic liq-
uid crystals showing even more reach mesomorphic
properties than the classical liquid crystals formed by
rod like or disk like molecules. One of the most attrac-
tive aspects of the bent shaped materials is the unusual
interplay between the chirality of the phases and of their
forming layers, despite being formed from achiral mole-
cules. At least seven phases, denoted B1-B7 have been
disclosed in the bent core compounds, none of them be-
ing found in pure calamitic systems. According to the
present knowledge, B3 belongs to crystal phase. Liquid
crystalline phases, namely B2 [3, 4], B4 [5], B5 [6], and
B7 [7] present properties deeply related to chirality. In
the B2 phase, the molecules are tilted with respect to the
layer normal and the layer chirality occurs due to the
molecular tilting and molecular bent shape [8]: the mol-
ecules become switchable by applying an electric field.
The structure of B4 phase is not fully understood yet,
but the experimental observations reveal that it is com-
posed of two segregated chiral domains with opposite
optical rotatory power [9]. The layer spacing coincides
with the molecular length [2, 10] attesting that the aver-
age molecular long axis is along the layer normal.
Hence, the chiral origin of the B4 phase is different than

that of the B2 phase and related to the twisted conforma-
tions of the molecules [11].

For the last decade, thermal and miscibility prop-
erties of the liquid crystalline materials with various
molecule shapes have been studied intensively by
various authors. In order to respond the application
demands, the required liquid crystalline properties
can be reached rather by mixing compounds with var-
ious molecular shapes and properties than by looking
for the pure compounds with definite properties.
Moreover, to the best of our knowledge, strong diffi-
culties appear with obtaining a good alignment of the
bent shaped compounds. Due to above mentioned rea-
sons, many efforts have been done in order to estab-
lish the rules of molecular interactions using various
liquid crystalline systems as liquid crystalline mix-
tures often yielded new phases and phase sequences
not presented in either of the components. Doping of
the ferroelectric SmC* phase with bent shaped mole-
cules in some cases induces the antiferroelectric
SmCA

* phase [12, 13]. Recently, D’have et al. [14]
showed that the orthoconic antiferroelectric materials
gives rise to the observation of the totally black
ground state in surface stabilized planar oriented ge-
ometries that is of high potential use for fast elec-
tro-optic light modulators. Mixtures with various
composition of calamitic molecules possessing the
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ferroelectric SmC* phase with high tilt angle (��45°)
and bent core compounds possess the antiferroelectric
phase with very high tilt angle even at relatively low
concentrations (about 5 mol%) of the bent shaped
compounds [15].

Very promising non-linear optic applications
can be reached using large uniformly chiral domains
of B4 phase that was confirmed while mixing bent
shaped P-8-O-PIMB and rod (5CB) achiral mole-
cules [11].

Occurrence the transitions between the B2 phase
and typical mesophases of calamitic compounds in
pure bent core mesogens (for example B2-SmA
[16–18], B2-SmA-SmC [17, 18], B2-SmC-SmA-N
[17–19]) stimulated the active studies of binary mix-
tures composed of the rod like and bent shaped mole-
cules. The transitions between the ‘banana’ B2 phase
and more usual smectic phases (in the sequences
B2-SmA, B2-SmC, B2-SmC-SmA-N) had been
found and studied [20]. Mixing of the bent shaped and
rod like compounds can be useful also for clarifying
the thermal and/or mesomorphic properties of one of
the single compound [21].

The binary system reported by Prathiba et al.
[22], shows a new type of orientational transition
when the bent core molecules mixed in an anisotropic
matrix made up of rod like molecules. At concentra-
tion of the bent core molecules below 13 mol%, a
structural change takes place in which the symmetry
axes point along the layer normal of the SmA2 struc-
ture formed by rod like molecules [23]. For concen-
trations within 4–13 mol% of the bent core molecules,
those molecules order themselves in the smectic lay-
ers with the director being orthogonal to the rod like
molecules displaying the biaxial smectic A2 (SmA2b)
phase [22]. Further studies on different system con-
firmed that the arrow axes of the bent core molecules
are along the layer normal of the partial bilayer
smectic structure formed by the rods [24, 25].

The aim of this work is to contribute to the under-
standing of miscibility effect on mesomorphic proper-
ties while mixing the banana shaped and rod like mole-
cules possessing liquid crystalline behaviour. In particu-
lar two systems of mixtures had been selected and stud-
ied. The first system consists of the bent shaped com-
pound bis[4-[(4’-n-decyloxy)biphenyloxycarbonyl]-
-4’-[2-methoxyphenyl]benzene-1,3-dicarboxylate (de-
noted as AI) [4], and chiral rod like compound
(S)-2-pentyl-2-{[4-[4’’’-n-octyloxybenzoyloxy]-
-4’’-benzoyloxy]-4’-benzoyloxy]-propionate (denoted
as AII) [26]. The second one is composed of the first star
like banana-shaped bis {4-[4’-n-decyloxy-
-biphenyloxycarbonyl]-4’-[2-methoxy-phenyl]}-
-5-decyloxy-benzene-1,3-dicarboxylate (denoted as BI)
and one chiral rod like compound

(S)-4-{[4’-n-dodecyloxy-3’-methoxy-benzoyloxy]-
biphenyloxy}-2-hexyloxy-propionate (denoted as BII)
[27, 28].

Experimental

Materials

The chemical purity of the individual compounds was
determined by high-performance liquid chromatogra-
phy using an Ecom HPLC chromatograph and a silica
gel column (Separon 7 �m, 3×350, Tessek) eluted
with a mixture of toluene (99.9%) and methanol
(0.1%). The elution profile was checked by a UV-Vis
detector working at �=290 nm. The chemical purity
was better than 99.6%.

Structures of the intermediates and final prod-
ucts were checked by 1H NMR (nuclear magnetic res-
onance) spectroscopy with a 200 MHz Varian spec-
trometer using tetramethylsilane as internal standard.

Synthesis

5-(n-alkyloxy)isophthalic acid (1) was synthesized by
alkylation of diethyl ester of 5-hydroxyisophthalic
acid (100 mmol) with decyl bromide (100 mmol) in
dry ethanol/sodium ethanolate from 3 g of sodium
metal. After the reaction was completed, the ester was
hydrolysed by KOH (250 mmol) and 5-(n-alkyl-
oxy)isophthalic acid was separated by acidification
and further filtration (70 mmol, 70%).

The 5-n-(alkoxy)isophthalic acid dichloride (2),
obtained by reaction of 1 (10 mmol) with thionyl
chloride (100 mL). After 4 h reflux, the excess of
thionyl chloride was removed and the residue was
used without further purifications.

General procedure for preparation of
bis[4’(n-decyloxy)biphenyloxycarbonyl]-4’[(3-met-
hoxy) phenyl]-(2-methoxy)phenyl-5-n-alkoxy
isophthalate BI: n=10, CI: n=4.

Compound 2 (10 mmol) in dry dichloromethane
solution was added to a solution of 4-[(n-decyl-
oxy)biphenyloxy)]-[(3-methoxy)-4-hydroxy]benzo-
ate (3) (20 mmol) in dichloromethane/pyridine solu-
tion (100 mL/5 mL) and stirred under reflux for
2 days. The mixture was then poured into water and
extracted with chloroform, washed with diluted HCl
and evaporated. Row product was purified by column
chromatography on silica gel (Kieselgel 60,
(0.063–0.2 mm) using a mixture of dichloromethane
(99.5%) and acetone (0.5%) as eluent. The appropri-
ate fractions were collected, evaporated and the prod-
uct was crystallized twice from acetone (2 g).

Bis{[4’-(n-decyloxy)biphenyloxycarbonyl]-
4’[(2-methoxy) phenyl]}-5-(n-decyloxy-phenyl)
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1,3-dicarboxylate (BI). 1H-NMR (CDCl3, 200 MHz)
for compound: 8.62s (1H, HAr para to C10O–); 8.00s
(2H, HAr ortho to C10O–); 7.95d (2H, HAr para to
OCH3–); 7.85s (2H, HAr ortho to OCH3–);
7.50–7.60dd (8H, HAr ortho to Ar–Ar); 7.30m (6H,
HAr ortho to –OCO); 7.00d (4H, HAr ortho to
RO-Ar-biphenyl); 4.15t (2H, CH2OAr in isophthalic
acid); 4.00t (4H, CH2OAr-biphenyl); 3.95s (6H,
CH3OAr); 1.80m (6H, CH2CH2OAr), 1.20–1.60m
(42H, CH2); 0.90t (9H, CH3).

Bis[4’(n-butyloxy)biphenyloxycarbonyl]-
4’[(3-methoxy)phenyl]-(2-methoxy)phenyl-5-(n-dec
yloxy)isophthalate (CI). 1H-NMR (CDCl3, 200 MHz)
for compound CI: 8.62s (1H, HAr para to C10O–);
8.00s (2H, HAr ortho to C10O–); 7.95d (2H, HAr para
to OCH3–); 7.85s (2H, HAr ortho to OCH3–);
7.50–7.60dd (8H, HAr ortho to Ar–Ar); 7.30m (6H,
HAr ortho to –OCO); 7.00d (4H, HAr ortho to
RO-Ar-biphenyl); 4.15t (2H, CH2OAr in isophthalic
acid); 4.00t (4H, CH2OAr-biphenyl); 3.95s (6H,
CH3OAr); 1.80m (6H, CH2CH2OAr), 1.25–1.60m
(30H, CH2); 0.90t (9H, CH3).

Methods

Sequence of phases and phase transition temperatures
were determined on heating/cooling to/from the iso-
tropic phase from characteristic textures and their
changes observed in the polarising microscope
(Nicon Eclipse E600POL). The Linkam LTS E350
heating stage with TMS 93 temperature programmer
was used for the temperature control, which enabled
temperature stabiliyation within �0.1 K. Photos of the
characteristic textures were obtained using
Nicon Coolpix 990 digital camera, attached to the
polarisying microscope. The width of all presented
photos is about 400 �m.

Phase transition temperatures and transition
enthalpies were evaluated from differential scanning
calorimetry (DSC-Pyris Diamond, Perkin-Elmer 7)
on cooling and heating runs at a rate of 5 K min–1. The
samples (1–5 mg) hermetically sealed in aluminium
pans were placed in a nitrogen atmosphere. The tem-
perature was calibrated on extrapolated onsets of
melting points of water, indium and zinc. The
enthalpy change was calibrated on enthalpies of
melting of water, indium and zinc.

The electro-optic measurements were performed
on 25 �m thick planar cells in bookshelf geometry.
The liquid crystalline mixtures and individual com-
pounds were filled into glass cells with indium tin
oxide (ITO) transparent electrodes by means of capil-
larity action.

The miscibility of the compounds used for the
mixtures was checked using the contact method of the

cell preparation [29], which was useful also in some
cases for the phase identification [30].

The X-ray diffraction studies (range of small dif-
fraction angles in 2�=1.3–5.0°) were done with modi-
fied DRON system equipped with Ge monochroma-
tor, working in reflection mode in order to obtain the
layer thickness in smectic phases [31] (‘small angles’
method). Samples were prepared on a glass with one
surface left free, which assured homeotropic align-
ment. Temperature was controlled within 0.1 K. The
layer spacing has been calculated from the small
diffraction angles.

In order to determine the intermolecular dis-
tance, non-oriented samples have been studied in a
transmission geometry using conventional powder
diffractometer, Philips PW 1350, CuK� radiation at
0.154 nm and Ni filter (‘wide angles’ method). The
diffractograms of the investigated compounds were
recorded in the range of large diffraction angles in
2�=5–35°. The samples were deposited on the plati-
num measuring plate connected with the thermocou-
ple Pt–10% RhPt. Sample temperature has been con-
trolled by the temperature controller HTK2-HC
(Paar) and the heating/cooling rate was 1 K min–1.

The layer spacing (d) and the average inter-
molecular distance between the long axes of neigh-
bouring parallel molecules (D) were performed using
the Bragg law: n�=2dsin�. The parameters d and D
were calculated from the position of the small angle
and large angle diffraction peak, respec-
tively [32, 33].

Results and discussion

Materials and mixture composition

Two new symmetrical star-shaped bent core com-
pounds have been prepared according to the synthetic
procedure depicted in Scheme 1.

The bis(ethyl-5-hydroxy)-isophthalate was re-
acted with the appropriate alkylbromide, than the es-
ter protecting group was removed by hydrolysis.
The 5-alkoxy-phthalic acid derivative (1) was con-
verted to its acid chloride (2) and reacted with a phe-
nol component (3) leading to the final product BI
(n=10) and CI (n=4) (see Scheme). Chemical formu-
lae with the respective estimated molecular lengths
calculated by semiempirical MOPAC method are
shown in Table 1.

Synthesis and mesomorphic properties of the
compound AI were presented in [4]. This compound
shows two enantiotropic mesophases: high tempera-
ture mesophase is the antiferroelectric smectic B2
phase; the lower temperature mesophase is the smectic
B7 phase with in-plane ordering [34]. Below the B7
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phase, this compound possesses a low temperature
monotropic crystal phase that can be clearly seen on
DSC scan (Fig. 1). The peak at 106°C due to relatively
large enthalpy corresponds to the phase transition to a
crystal phase (denoted here as CrX phase) – the struc-
ture of the phase is not identified yet.

The chiral rod like compound AII possess a very
broad enantiotropic paraelectric orthogonal smectic A

(SmA*) phase. Synthesis and physical properties of
this compound were described in [26]. The phase
transition of the compounds AI and AII are included
in Table 3.

Compounds BI and CI are new bent core com-
pounds with seven phenyl rings presented in this pa-
per. Their chemical structure is similar to compound
AI with an alkyl chain of various lengths as a
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Table 1 Chemical formulae of the compounds used for the binary mixtures, the length of molecules (L) and their parts [�]

Code Chemical formulae La,b/�

AI 52
30c

AII 37

BI 52
17d

BII 42

acalculated for the most extended conformers; berror of calculations �L�0.5 �; cwing length; dlength of alkyl chain at the central ring
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Fig. 1 DSC plots of MA-series obtained on cooling. Arrows indicate peaks corresponding to phase transitions



substituent on the central phenyl ring at the meta posi-
tion to carboxyl group. These star-shaped banana
compounds did not exhibit mesophases most proba-
bly due to the substituent connected to the central
ring. Compound CI was studied by polarizing optical
microscopy and DSC (melting point 137.3°C with
enthalpy �H=+33.9 J g–1 and crystallization at
100.4°C with enthalpy �H=[–15.9 J g–1]). This com-
pound was not selected for mixture preparation.

Synthesis and mesomorphic properties of the
chiral rod like compound BII were described in [27]
and [28]. This compound possesses a rich variety of
mesophases: the enantiotropic chiral nematic (N*), the
enantiotropic paraelectric SmA*, the enantiotropic
tilted ferroelectric smectic C* (SmC*) phases. A mono-
tropic lower temperature non-tilted smectic phase ap-
pears (probably the SmB with hexatic ordering of the
long molecular axis) before the crystallization.

Two series of mixtures composed of the bent
core and rod like molecules have been prepared and
studied, namely the system of AI and AII (denoted as
MA-series) and system of BI and BII (denoted as
MB-series). The composition of the mixtures in molar
percent is summarised in Table 2.

Thermal and mesomorphic properties of MA
mixtures

Mixtures composed from AI (bent shaped) and AII
(rod like) compounds were prepared in order to lower
the temperature range of the bent type compound pos-
sessing B2 and B7 phases. The rod like compound

AII exhibits the enantiotropic SmA* mesophase
within a broad temperature range (Table 3). Prelimi-
nary investigation for the phase diagrams was carried
out by contact preparation method. In binary mixtures
the original phase of the individual compounds could
be preserved and in some cases their temperature
range has been enlarged. In a few cases induction of a
new mesophase was also observed (Table 3). It is sup-
posed that compound AII can be accommodated in
the banana host (AI) because the wing of banana is
comparable in length with compound AII (Table 1).
The phase transition temperatures and enthalpy
changes of MA mixtures are summarized in Table 3.

On Fig. 2 the textures obtained by contact cell
preparation of the bent core compound AI (left side)
and rod like compound AII (right side) are presented.
On Fig. 2a, the planar texture of the B2 phase done at
190°C is observed on the left side. The right side cor-
responds to the rod like compound AII being at the
isotropic phase at this temperature. Microphotograph
of texture presented on Fig. 2b taken at 130°C pos-
sesses wider area of the B7 phase (about 70% of B7
and about 30% of the isotropic phase). At 105°C, the
crystallization of the LCX phase occurs as a front
starting from the left-side (Fig. 2c). A narrow area of
the SmA phase still remains due to a high concentra-
tion of the rod like compounds AII on the right side.

Textures obtained in the planar cell (6 �m) for
the mixture MA5 are shown on Fig. 3a–c. The B7
phase is growing from the isotropic phase at about
150°C as it is shown on Fig. 3a with crossed polar-
izers and on Fig. 3b without polarizers. Filaments,
spirals and ribbons characteristic to this phase can be
clearly seen on the texture. On Fig. 3c taken at 117°C,
the induced columnar B1 phase is presented.

For the mixture MA3 the characteristic texture
of the induced B1 phase is shown on Fig. 4: (a) – iso-
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Table 2 Mixture composition of the MA and MB series

Code
mol. mass/

g mol–1
AI AII BI BII

mol%

AII 630 0 100 – –

MA1 766 3 97 – –

MA2 779 11 89 – –

MA3 838 13 87 – –

MA4 915 15 85 – –

MA5 1014 37 63 – –

MA6 1023 54 46 – –

MA7 1032 67 33 – –

MA8 1068 70 30 – –

AI 1082 100 0 – –

BII 685 – – 0 100

MB1 857 – – 10 90

MB2 1017 – – 21 79

MB3 1123 – – 40 60

MB4 1184 – – 69 31

BI 1239 – – 100 0

Fig. 2 Textures obtained by contact cell preparation with bent
core compound AI (left side) and rod like compound
AII (right side) under crossed polarizers: at a – 190°C;
b – 130°C; crystallization occurs as a front at
c – 105°C
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tropic-B1 phase transition and (b) – the mosaic tex-
ture of B1 phase at 115°C. The transition to the unde-
termined LCX phase occurs at 105°C (Fig. 4c).
The grainy texture of the LCX phase taken at about
80°C is shown on Fig. 4d.

X-ray diffraction studies were carried out on the
individual compounds and selected binary mixtures
in order to measure the layer spacing and inter-
molecular distance in different phases. A diffuse scat-
tering maximum in the wide angle region can be ob-
served in B2 and B7 phases at indicated temperatures.
Intermolecular average repeat distance (D) between
the neighbouring molecules of compounds AI and AII
and selected mixtures was determined by the ‘wide
angles’ method, the results are summarised in Ta-
ble 4. The shift of the maximum of the broad peak to-
wards higher angle values, and hence the decrease of
the intermolecular distance (Table 4), indicates the in-
crease of the packing density with temperature de-
crease. That was observed for individual rod like and
bent shaped compounds and their mixtures as well.

The layer spacing for the rod like and bent
shaped compounds has been determined using ‘small
angles’ method. The X-ray pattern exhibits a sharp
peak at small angles which indicates a layered struc-
ture. The temperature dependence of the layer spac-
ing and respective peak intensity is shown on Fig. 5
for AII and AI compounds. A slight increase of the
layer spacing in the orthogonal SmA* phase (for
about 1 Angstrom within temperature range about
45 K) is due to increase of the ordering with tempera-
ture decrease (Fig. 5a). For the AI (Fig. 5b), there is a
slight decrease of the layer spacing with temperature
decrease in the B2 phase, while d remains nearly con-
stant within the B7 phase. The phase transition to the
CrX (Fig. 5b) phase occurs at higher temperature
(124°C) than it is indicated in Table 3 as the B7 phase

below the melting point (157°C) has the monotropic
character. For the rod like compound, the measured
layer spacing in the orthogonal SmA* phase is
slightly higher than the calculated molecular length,
which indicates the low positional ordering. No re-
markable difference can be found between the layer
spacing of the bent shaped compound AI and its cal-
culated molecular length (Table 1).

Since ‘small angles’ method used for the deter-
mination of the layer spacing, it needs a specific
alignment of the samples. There were difficulties in
obtaining such a homeotropic alignment in case of the
mixtures. More detailed information on the structure
of mesophases, an advanced structural synchrotron
study is necessary and will be presented elsewhere.
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Fig. 3 Textures obtained in the planar cell (6 �m thick) for the
mixture MA5: Iso-B7 phase transition at 150°C a – un-
der crossed polarizers and b – without polarizers;
c – B1 phase at 117°C

Fig. 4 Textures obtained in the planar cell (6 �m thick) for the
mixture MA3 under crossed polarizers: Iso-B1 phase
transition at a – 121°C; b – B1 phase at 115°C;
c – B1-LCX phase transition at 105°C; d – LCX phase
at 80°C

Table 4 Intermolecular average repeat distance D [�] deter-
mined from the reflection at large angle
(12°<2�<30°) for compounds AI, AII and their bi-
nary mixtures in detected mesophases at the indi-
cated temperatures T [°C]

code phase T/°C D/�

AII Iso
SmA*

150
115

5.179
5.091

MA5 Iso
B7
B1

170
140
118

5.209
5.005
4.790

MA6 Iso
B2
B1

166
163
118

5.240
4.665
4.547

MA8 Iso
B2

188
175

5.120
4.524

AI Iso
B2
B7

226
190
155

5.533
5.399
5.334

D – for the intermolecular average repeat distance,
�D – error of measurements was about �0.002 �



Thermal and mesomorphic properties of MB
mixtures

Second type of the mixtures (MB series) has been
studied in order to induce mesomorphic properties in
mixtures of the non-liquid crystalline star-shaped
bent core compound BI and the liquid crystalline
chiral rod like material BII exhibiting a rich variety of
mesophases. Mixtures MB1-MB4 were prepared and
their percentage composition are presented in Ta-
ble 2. Rich polymorphism and sequence of phases of
the liquid crystalline binary mixtures of MB-series

are presented in Table 5. Figure 6 depicts DSC plots
measured on cooling of individual compounds BI and
BII, as well as their indicated mixtures. The respec-
tive phase diagram obtained on cooling is shown on
Fig. 7. The chiral nematic phase is very sensitive and
disappears in the mixtures studied (Table 5, Fig. 7).

The paraelectric SmA* and the ferroelectric
SmC* phases are still present even in the mixture
MB3. The SmB phase appears in all four studied mix-
tures and is still present even with minor presence of
the rod like compound BII. The eutectic behaviour is
observable in the melting points – the lowest one at
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Table 5 Rich polymorphism and sequence of phases of the liquid crystalline binary mixtures of MB-series: phase transition tem-
peratures Tc [°C], transition enthalpies �H [J g–1] (in square brackets) evaluated on cooling and melting points m.p. [°C]

Code m.p. Tc Tc Tc Tc Tc

BII 67.7
[+28.8]

Cr 38.8
[–20.1]

SmB 56.8
[–2.3]

SmC* 79.6
[–0.6]

SmA* 85.2
[msc]

N* 88.0
[–4.6]

Iso

MB1 64.2
[+18.9]

Cr 27.1
[–12.5]

SmB 43.5
[–1.4]

SmC* 66.2
[–1.0]

SmA* 78.4
[–1.9]

Iso

MB2 63.1
[+26.0]

Cr 20.5
[msc]

SmB 40.5
[–1.4]

SmC* 58.5
[–1.6]

SmA* 66.1
[–0.1]

Iso

MB3 47.8
[+2.8]

Cr 41.3
[–2.2]

SmB 61.1
[msc]

SmC* 65.4
[–2.0]

Iso

MB4 68.2
[+0.4]

Cr 65.8
[–1.2]

SmB 86.3
[–2.2]

Iso

BI 90.2
[+6.1]

Cr 89.1
[–8.1]

Iso

[msc] – determined by microscope only; Cr – highly ordered crystal phase

Fig. 5 Temperature dependences of the layer spacing for the a – AII and b – AI determined from the reflection by ‘small angles’
method within 1.3°<2�<4°. The related temperature dependences of the c and d – peak intensity and for the AII and AI, re-
spectively. Error of measurements �d was about �0.2 �



47.8°C corresponds to the mixture MB3 with
40 mol% of the bent core molecules. The MB2 is
proved to be the most supercoolable mixture possess-
ing the lowest temperature of crystallization.

Conclusions

Two new star-shaped bent core compounds were syn-
thesised and studied. Binary mixtures composed from
bent core and chiral rod like and star-shaped bent core
compounds are prepared. Their thermal, mesomorphic
and structural properties are investigated in order to con-
tribute to the understanding of the miscibility and struc-
ture-property relationship of these materials.

Mixtures of compounds AI and AII denoted as
MA1-MA8 show a very complex behaviour. In mix-
tures where the bent core compound was present in

higher concentration the B2 and B7 phases were pre-
served. On the opposite, the SmA* phase is preferen-
tial at high concentration of the rod like compound.
The B2 phase appeared in mixtures MA6-MA8; the
B7 phase was observed in mixtures MA5-MA8. The
induction of the B1 phase is postulated (Fig. 4b) in al-
most every mixture studied. Several types of liquid
crystalline phases (denoted generally as LCX) were
detected by DSC in the most mixtures studied. The
advanced structural characterization of these phases
is planned by X-ray diffraction on oriented samples
and will be presented elsewhere.

The compounds of the quite different architec-
tures were mixed and studied. The individual
star-shaped bent core compound BI without
mesomorphic behaviour, prepared especially for
these studies, was mixed with chiral rod like com-
pound BII exhibiting a rich polymorphism. As a re-
sult, the ‘calamitic phases’, i.e. phases formed by the
rod like molecules, were dominating in all the mix-
tures (MB1–MB4) investigated. The chiral nematic
phase of the compound BII was suppressed in all the
mixtures but the paraelectric SmA* and ferroelectric
SmC* phases remain in MB1 and MB2. The hexatic
orthogonal SmB phase of compound BII is detected in
all mixtures studied.

It can be concluded on the basis of these investi-
gations, that in mixtures MA, the ‘banana phases’ are
dominating; on the contrary MB mixtures exhibit
rather the mesophases characteristic to the rod like
compounds.
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