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This preliminary publication will give information on the phase transitions which we confirmed
by microscopic and calorimetric (Perkin Elmer DSC 2) measurements in some homologous
series.

The results are listed in the following tables. The transitions are written in the scheme
according to Ref. 1 with the abbreviations:
Cr = crystalline-solid.

S¢.Sp... =smecticG, F. ..
= nematic.
Is = isotropic.

In the tables the following annotations are given:
a) Transition temperatures (°C) according to the microscopic observation.

b) Transition temperatures from the DSC investigations. Temperatures in parentheses
indicate phases and phase transitions in the metastable region.

¢} Transition enthalpy in §/mole.

d) Several transitions S¢/S, which are proved by optical phenomena, are indicated by a jump
in the ¢,-curve; a latent heat is absent at these transitions.

¢) The transition S¢;/Sp was observed by microscopy; the DSC curve did not show any
anomaly in the corresponding temperature region.

f) The transitions Sp/Sc and Sc/S. showed a double peak which could not be split into the
two parts.

g) The transition S/S; was not detected by the DSC.

h) Transition interval, due to impurities by the DSC.

i) Additional transitions S,/Sy with the values: (a) 43.0, (b) 44.3, (c) 212,

k) With decreasing temperature transition in n,m = 4.4 at 73°C and n,m = 5.5at 61.5°C to
an additional smectic phase, which was classified as smectic H.2 The substance can only be
supercooled slightly therefore in the calorimeter these transitions could not be detected.

The details of the transition behaviour and a comprehensive discussion of the results will be
given elsewhere. Here only some remarks should be done.
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I Instrumental limits for the detection of phase transitions

The sensitivity of the DSC-2 allows the detection of transition enthalpies
of about 3 J/mole. Therefore we conclude that the enthalpies of some optically
proved transitions which were not detectable in the DSC possess values
below this threshold.

Il Polymorphism and phase classification in the solid and liquid
crystalline states

1) A large number of the substances showed more than one crystalline
solid modification, which we conclude partly from the observed transition
phenomena, partly from separate melting points of the additional solids.

2) The classification of the smectic phases was done on the base of texture
observation and miscibility studies.” From all series several representative
compounds were investigated by X-rays which gave an additional con-
firmation of the phase classification.® 4

3) The phases Sy of the terephthalylidene-bis-[4-n-alkyl-anilines] belong
to a common phase type which probably is represented by a monoclinic
structure with herring-bone arrangement of the molecules."*® Sy phases also
exist in two alkyl-alkyloxphenyl-pyrimidines (see annotation k in Table I).

4) The phase Sy, of the compound n = 4, m = 4, in Table II (known as
TBBA) and the phase S, of the compound n = 5, m = 6, in Table III (see
annotation i) are till now unique phenomena which could not be attached to
a known phase type.

5) The highest homologs of the terephthalylidene-bis-[4-n-alkylanilines]
exhibit the phases S5, Sg and S;. The phases S; exhibit monoclinic layer
structures with order within the layers (pseudohexagonal structure). Accord-
ing to the results of miscibility studies? these phases are completely miscible
with the pseudohexagonal phases of other substances, which were formerly
classified as smectic B (so called “smectic B tilted”). The reinvestigation?
proved miscibility gaps in between these phases and the hexagonal smectic
B (molecules normal to the layer planes) phases. Therefore these pseudo-
hexagonal smectic phases cannot be longer designated as smectic B and the
designation smectic I is proposed.?

Il Polymorphism and transition enthalpies

1) Compared with all other transitions given in Tables I-11I, the melting
process demands the highest amount of energy.
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2) In most substances the transitions from one of the smectic low tem-
perature phases Sy, Sg, Sy, or S; to one of the high temperature phases S
or Sy demand remarkably higher amounts of energy than the transitions
within the groups of smectic low resp. high temperature phases.

The transitions from the smectic low to the high temperature phases
are connected with a drastic reduction of the molecular order, whereas the
transitions within one of these groups cause only minor changes in the
structure.®** These facts support the conception, that phase transitions with
small (strong) structure changes occur with low (high) transition enthalpies.’

3) The transition enthalpies S¢/S, are very low in some cases (Table I, IT),
but increase within the homologous series remarkably. In all series there are
several substances without a defined transition enthalpy, only jumps in the
heat capacity are observable. This behaviour points to the closely related
structures of S¢ and S, .

4) Summarizing the new calorimetric results, the conception of the
parallelism of structure and energy changes is supported: phase transitions
with small strong structure changes occur with low high transition enthalpies.
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