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Amphiphilic molecules (host) have found application in many chemical industries, such as
detergents, cosmetics, agriculture, pharmacy, etc., because these molecules have a strong self-organization
ability. Furthermore, they can form complexes with some aromatic molecules (guest). In some cases, the
selective molecular interactions could also be found in inclusion compounds. This is an advantage in
chromatography application. In this study the aggregation of the quaternary ammonium salts and some
effects on the amphiphilic complex formation were investigated.

Crystal structures of tetradecyltrimethylammonium bromide (TTAB) molecules and three
complexes; tetradecyltrimethylammonium chloride with hydroquinone (TTAC/HQN),
tetradecyltrimethylammonium chloride with catechol (TTAC/CTC), and hexadecyltrimethylammonium
chloride with catechol (HTAC/CTC), were studied by using the x-ray single crystal diffraction method.
Molecular packing in complexes are different from the host. They have the interdigitated bilayer packing of a
herring-bone pattern with space group P2,/c, but the TTAB molecules packed in an interdigitated bilayer of
the flat sheet in space group P2,.

Amphiphilic formation studies of the complexes showed that the guest molecules have little effect
on their complex molecular packing, which is shown in the different H-bond packing patterns between
TTAC/HQN and TTAC/CTC complexes. On the other hand, the host molecules have no effect on their
complex molecular packing, as shown in the TTAC/CTC and HTAC/CTC complexes. The effect of
hydrocarbon chain length of alkyltrimethylammonium bromide on the complex packing structure that they
form with 3-aminopyridine was studied. The transition entropy was calculated from the DSC thermogram.
The results implied that the increasing of carbon atoms in the hydrocarbon chain gave rise to a small effect on
complex molecules.

Moreover, The phase diagram of TTAB/HQN was studied by using DSC, OM, and powder x-ray
diffraction methods. Some ratios revealed some liquid crystalline phase in the range of 100-130 °C.
Interestingly, for some compositions, the mixture can be recrystallized when the temperature is increased.
The powder diffraction pattern implied that TTAB reacted with HQN to the inclusion compound in a 3:2
TTAB/HQN ratio.
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