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ABSTRACT

Advances in molecular nano-technology (MNT) provide a wealth information
about the construction of molecular nano-rods based on different architecture,
especially the columnar liquid crystalline has attracted a great deal of research
attention. Compared with different mesogens, the advantage of using dendritic
DOBOB mesogens for the construction of nano-rods include the ability to
self-assemble, the tendency to form columnar mesophases, the compact cylinder
structures, and the ease of synthesis especially for controllable columnar dimensions
via the convergent dendrimer strategy.

As one of the typical representatives in this respect, the supramolecular dendritic
concept developed by Percec results from the self-assembly of structurally perfect
dendrons with pre-programmed shapes into supramolecular cylindrical and spherical
dendrimers, which then self-organize into various liquid crystalline mesophases. The
combination of dendrimers and linear polymers which called dendronized polymer
has been employed to achieve particular self-assembly effects. Dendronized polymers
containing self-assembling dendrons form cylindrical or spherical objects whose
diameters are defined on the nanoscale, which make them can be visualized and
manipulated individually. Such features are desirable for top-down assembly of
nanostructures and devices.

Most of the dendronized polymers developed by Percec are base on the flexible
chains such as polymethacrylic acetate or polystyrene, but the semi-rigid backbone
such as polysaccharide has never been researched. So we have designed and
synthesized a series of liquid crystalline nano-molecules, which are comprised of
polysaccharide backbone with various mesogenic moities based on DOBOB dendron
grafted. This new type of liquid crystalline nano-molecules maybe used as candidate
of nano-objects, such as nano-rotor. Their self-assembly mesophase structure has been
well studied, also the corresponding optoelectronic properties were characterized in
order to explore these materials in the field of possible optoelectronic applications.

Firstly, four type of mini-dendron include BOB acid, DOB acid, DOBOB acid and

I
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DOVOB acid have been synthesized. Then they were grafted onto polysaccharide.
Different type of polysaccharide with appropriate molecular weight have been
attempted, and finally semi-substituted ethyl cellulose (EC) was chosed for its good
solubility in the most organic solvent after a period of difficult exploration. A series of
liquid crystalline polymers with dendron grafted ethyl cellulose have been sythesized,
all of their chemical structure have been characterized by FTIR, NMR et. al.

The self-assembly mesophase structure of mini-dendrons and their graft products
has been studied by combination of DSC, POM, XRD and SAED, also computer
simulation. Different dendron structure tend to show different self-assembly behavior,
such as columnar phase belongs to DOBOB acid and DOVOB acid, while crystalline
phase and smetic phase belongs to BOB acid and DOB acid respectively. Compare to
DOBOB acid, the chemical asymmetric structure was introduced by DOVOB, which
makes it to show glass transition. This property was prerequisite for the naro-rotor. It
was not difficult to understand that the poor liquid crystallinity of EC-g-BOB and
EC-g-DOB, because the BOB and DOB moities have disrupted the ordered
arrangement of EC chains. But the DOBOB and DOVOB moities have show their
rather stronger self-assembly power. Both of their graft products can self-assemble
into columnar phase with column diameter between 4-5nm.

Finally, the photoluminescence (PL) property of the mini-dendron and graft
products have been characterized by fluorescence spectrometry. The results showed
that DOVOB acid with its graft products possess fluorescence emission in the visible
light region which maybe used as optoelectronic material despite of their relatively

low fluorescent quantum efficiency compared to quinine sulfate.

Keywords: DOBOB dendron; polysaccharide; self-assembly; nano-rotor
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