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Abstract

This thesis deals with the synthesis and characterization of new polyhydroxy
surfactants. The first part describes the synthesis of three new surfactant
classes, and the second part concerns the surface chemical characterization of
the synthesized surfactants.

A stereodivergent route for preparation of hydrophilic head groups was
developed, that featured consecutive stereoselective dihydroxylations of a
diene. This method provided in total four different polyhydroxylated head
groups. These surfactant head groups were natural and unnatural sugar
analogues, and were used for the coupling with two different hydrophobic tail
groups.

Another approach took advantage of a metathesis reaction and provided a
polyhydroxylated compound that was coupled to 12-hydroxy stearic acid

The third class of surfactants contained an amide linkage between the
hydrophilic and the hydrophobic parts. The hydrophilic part consisted of two
glucose units, and 12-hydroxy stearic acid was used as the hydrophobic part.
The hydroxy moiety in the tail group was further functionalized as aliphatic
esters, which provided in total four different surfactants.

A selection of the surfactants was used to investigate the chiral
discrimination in Langmuir monolayers at an air-water interface. The
isotherms showed a remarkable difference in compressibility between
diastereomeric surfactants and also a pronounced chiral discrimination
between racemic and enantiomerically pure surfactants, favoring heterochiral
discrimination. The monolayers were also investigated with Brewster angle
microscopy (BAM) and grazing incidence X-ray diffraction (GIXD). It was not
possible to observe any chirality dependent features from the BAM images,
but the GIXD measurement supported the conclusion that heterochiral
discrimination governed the intermolecular forces within the racemic
monolayer.

The third class of surfactants, containing an amide linkage between the
glucose units and 12-hydroxy stearic acid was evaluated with respect to the
CMC and the haemolytic activity. These surfactants were all haemolytic close to
their respective CMC.
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