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ABSTRACT

In the past decade, it has been witnessed for remarkable innovations and progresses in
polymer science, includingthose in the field of supramolecular science as
complementary field, which offer great opportunity for new concepts, new materials with
unique properties and novel practical applications. The construction of mechanically
interlocked molecules such as conjugated polyrotaxane structures has attracted
considerable attention over the last decades due to their architectures and topologies,
but mostly because they provide an efficient strategy to achieve an “insulation” of
individual molecular wires. n-Conjugated polyrotaxanes are supramolecular
architectures consisting of t-conjugated backbones (guest molecules) encircled by
macrocyclic host molecules through non-covalent interactions. The synthesis of such
supramolecular structures is based on the molecular recognition principle and is the
result of the cooperation of various non-covalent interactions. As results of reduced
aggregation tendency, conjugated polyrotaxanes may function as model compounds for
study of fundamental photophysical properties of various conjugated polymers. The
threading of macrocyclic molecules onto the conjugated chains does not disrupt the =-
conjugation and can additionally improve the solubility, as well as the morphological
characteristics of the resulting complex polymers. Additionally, the synthesis of such
supramolecular structures leads to distinct improvements in the thermal stability, better
film forming ability combined with a high transparency and lower quenching effect when
are protected from the environment by physical complexation with macrocycle molecule:
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OBJECTIVES - 2015
1. Preparation of a glass/TCO/ZnO/PF-BT/Ag hybrid structure
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FIGURE 1. ( a) The schematic illustration of the hybrid structure; (b) energy levels of the
investigated hybrid structure ZnO/PF-BTcopolymer.

PF-BT layers were deposited on the TCO/ZnO substrates by spin-coating from a
concentrated tetrahydrofuran (THF) solution. In such a structure, Ag was used as a top
electrode and a transparent electron conducting layer (TCO) a bottom electrode. Figure 1
illustrates the schematic representation of the investigated glass/TCO/ZnO/PF-BT/Ag
hybrid structure. In this configuration electrons are collected by the bottom electrode, whil
the holes by the top electrode.



2. Azomethine persylilated a-cyclodextrin main-chain polyrotaxanes
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FIGURE 2. Chemical structures of the polyrotaxane PA*TMS-aCD and its reference PA.

TMS-aCD encapsulation of PAMs backbones leads to distinct improvements in the
solubility, molecular weights, film forming ability and thermal stability. The optical
investigations confirmed that the polyrotaxane exhibited higher fluorescence quantum

vield and fluorescence lifetime.



3. Polyfluorenes encapsulated into permodified cyclodextrin derivatives

PF-TM-BCD
PF-TM+CD

FIGURE 3. The chemical structures of the polyrotaxanes PF-TM-BCD and
PF-TM-yCD and its non-rotaxane PF counterpart

TM-BCD or TM-yCD encapsulations of PF backbones lead to distinct improvements in
the solubility, molecular weights, film forming ability associated with enhancements of
the transparency of the solid films and thermal stability. The optical investigations
confirmed that the encapsulated compounds exhibited higher PL and fluorescence
lifetimes. These complex architectures showed interesting electrochemical
characteristics, which were consistent with optical and surface morphological results.
The slightly lower AEg value for PF-TM-BCD was associated to the better charge
Injection between the polyrotaxane films and the electrode surfaces. In addition,

HUMO/LUMO energy levels proved that all copolymers are electrochemically
accessible in an electroluiminescence confiatration cell
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