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Cast films prepared from benzylideneaniline- and
salicylideneaniline-containing ammonium amphiphiles at room
temperature possess interdigitated bilayer structures.
These molecular assemblies show various types of crystal-

line modifications above their transition temperatures.

Azobenzene-containing single-chain amphiphiles (1) form bilayer struc-
tures in water. These structures depend on their alkyl-chain lengths.z)
For instance, an interdigitated structure was formed from 1(8,10), as con-
firmed by X-ray diffraction studies of its cast multilayer3) and single
crystal.4) In contrast, a tilted bilayer structure was found in the case
of 1(12,5).5) Interdigitated structures have been also confirmed for cast
films of the corresponding benzylideneaniline (2)6) and salicylideneaniline
(3)7) amphiphiles. It is thus presumed that the molecular organization in

bilayers is determined by common features of the partial structure.
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The interdigitated structure of the azobenzene bilayer is converted to

8) Such a crystal-

other assemblies thermally or by contact with water.
crystal transformation can be used to develop novel bilayer-based func-
tions. In this paper, we describe heat-induced structural changes of
bilayers 2 and 3.

Syntheses of the component amphiphiles are described elsewhere.6)

Cast films of 2 and 3 were prepared from their 20 mM aqueous dispersions.
Self-supporting, colorless (2) or yellow (3) films were obtained by slow
casting on Teflon sheets at room temperature. X-Ray diffraction (XRD)
(instrument, Rigaku RAD-R-32) of these films were measured at every 5 °C
from room temperature to 170 °C. The temperature of the specimen was
raised with a heating rate of 1 °C/min and kept constant for 5 min to
attain equilibration before X-ray irradiation.

Figure 1 shows DSC thermograms (instrument, Rigaku, DSC 8232) of the
cast films obtained at a heating rate of 10 °C/min. Complex endothermic
behaviors were observed; peaks at 140 °C, 150 °C, 160 °C, and 170 °C for 2
and at 120 °C, 150 °Cc, and 180 °C for 3.

The XRD curves of the cast films at various temperatures are shown in
Figs. 2 and 3. These patterns are ascribed to four species. The first
species observed at low temperatures are typical of the interdigitated
structure with a weak 1st order peak and a very strong 2nd order peak. The
long spacings are about 39 3, which is close to their molecular lengths
estimated from their CPK models. Moreover, these films show blue shifts in
absorption spectra, which indicates the formation of the parallel chromo-
phore packing (so-called "H—aggregate"),g) consistent with the interdigi-
tated structure.

The 2nd species were found at temperatures near the 1st large endo-
thermic peaks. Their XRD patterns display strong 1st order and 3rd order
peaks, which correspond to long spacings of about 44 A. These XRD patterns
are very similar to that of 1 which has been attributed to the tilted

bilayer structure (so-called "J-aggre-
gate")8). The 3rd and 4th species ob- 2
served at higher temperatures have long
spacings of 59 A and 63 3, respectively.

Since these spacings are longer than

Endo
w

their molecular lengths (39 A), these

species must possess bilayer structures

of which tilt angles are different. They

show only three XRD peaks, suggesting 50 100 150 200
poor structural regularities. Some
differences between transition tempera- Fig.1. DSC thermograms of cast
tures obtained by DSC and XRD seem to films of 2 and 3.
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Fig.2. Heat-induced changes in XRD Fig.3. Heat-induced changgs in XRD
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Fig.4. Schematic illustrations of structure transformations
of cast films of 1, 2, and 3.
heating process, —_--.: cooling process.
arise from the heating device for XRD.

In the case of azobenzene-containing bilayer 1, new crystalline modi-
fications were obtained by cooling below To after heating above T.- This
is not the case with the benzylideneaniline-containing bilayer. The three
species observed at high temperatures return to the original interdigitated
structure upon cooling. On the other hand, salicylideneaniline-containing
bilayer 3 shows more complex behavior. The species which have 59 A and 63
).y layer thicknesses regenerate the 39 i—species after cooling to room

temperature, but the 44 i—species is transformed to a new 50 i—species
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with an absorption maximum at 345 nm at room temperature. These phase
transition phenomena are schematically summarized in Fig. 4.

In conclusion, we demonstrated that there were some common features in
the mode of structural transformation of cast multibilayer films among
three single-chain amphiphilies. These features would be useful for de-

10) metal—binding11)

signing molecular assemblies with novel photoactive,
and electronic'?) functions.
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