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Glycolipids are amphiphiles, charactreized by the presence of hydrophilic sugar head groups
and hydrophobic alkyl chains. Some are amphitropic capable to form liquid crystals in dry
state and when solvated. [1,2] Usually glycolipids are associated with membranes, due to the
lyotropic and surfactant properties. The glycolipid self-assembly is governed by the presence
of hydrophilic region due to an extensive hydrogen bonding network and is distinctly
separated from that of the hydrophobic domain, largely dominated by repulsive, geometric
driven interaction of the alkyl chains, often assumed to be randomly arranged giving its
fluidity nature. The simplistic concept of the glycolipid self-assembly requires a systematic
examination on how the complex sugar streochemical structure relates to its properties to
uncover some of the driving force responsible for its formation. Detailed investigations were
carried out using Density Functional Theory calculations on some glucosides in solvent phase
using Polarizable Continuum Model (PCM) to investigate their electro-molecular properties.
[3-5] The topological parameters of intramolecular X-H∙∙∙Y hydrogen bonds (both
conventional and unconventional) were analyzed and the nature of these interactions were
considered using the atoms in molecules (AIM) approach. Moreover, natural bond orbital
analysis (NBO) was performed to define bond orders, charge and lone pair electrons on each
atom and effective non-bonding interactions. MOs analysis allowed HOMO/LUMO
description of investigated isomers and led to further understanding of their behaviors. Here
we discuss these computational results, especially the intramolecular hydrogen bonding and
molecular electronic potential analysis, and compare to some experimental observations
which are directly relevant to liquid crystal self-assembly. [6]
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