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Silicon analogues of fluorene-based polymers have emerged as materials for a
variety of organic electronic applications. In organic light emitting diodes,
these silicon analogues are more stable than polyfluorene with increased colour
stability and device lifetimes crucial in commercial applications. The use of the
dibenzosilole unit in materials for organic solar cells and organic field effect
transistors is increasing.
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The synthesis and fully characterization of the important adenosine A1 receptor
allosteric enhancer, PD81723 1a, is described. As part of this study an
unexpected reaction pathway to 2-phenylthiophene-3-carbonitriles was 
also discovered.

In �-pyrone cycloadducts A, bonds a
and b are lengthened and bond c is
shortened compared to ‘normal’ values
obtained from structures that contain
the corresponding saturated fragment
B. The structural effects are consistent
with manifestation of the early stages
of the retro hetero-Diels–Alder
decarboxylation reaction in the ground
state structures.
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The Willgerodt–Kindler (WK) reaction is an important strategy for
synthesizing thioamides. We report here a new and convenient method for
covalent attachment of thioamide groups to the side-walls of carbon nanotubes
via the WK reaction. The resulting functionalized nanotubes can be regarded as
potential convenient building blocks in medicine and chemistry.
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The synthesis and structural characterization of a number of symmetrical and
unsymmetrical cycloadducts derived from anthracene is reported. The crystal
structures and, in particular, the reactive C–C bonds lengths, are investigated to
determine the effect of the structure on the cycloadducts’ reactivity towards the
retro Diels–Alder reaction.
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Photodynamic therapy is the progressive treatment of cancer based on
absorption of light with subsequent production of cytotoxic species. However,
localization of photosensitizers (PS) is often not optimal and that is why they
are conjugated with special carriers. Herein, we report suitable PS for such
conjugates with optimal photophysical properties and high photosensitizing
efficiency.
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Photodynamic therapy (PDT) is very
effective for some types of cancers. The
drugs in use, however, still exhibit several
shortcomings. This study shows that the
photoactivity of phosphorous
triazatetrabenzocorrole does not suffer from
substitution and medium change, and hence
is very promising for PDT.

Surface modification of montmorillonite and its subsequent incorporation into
aramid matrix yield nanocomposites with enhanced mechanical and thermal
properties. Delaminated and disordered intercalated nanostructures were
observed by transmission electron microscopy and X-Ray powder diffraction at
different loadings of organoclay. Glass transition temperature improved while
the water absorption decreased with increasing organoclay content.
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ZnS nanowires (see (b)) and CdS nanorods can be synthesized by a two-step
solvothermal method. The obtained ZnS nanowires and the CdS nanorods
largely retain the morphologies of their precursors, ZnS/CHA hybrid nanowires
(see (a)) and CdS/CHA hybrid nanofibres. Their structures and optical
properties have also been studied.
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Columnar mesophase liquid crystals with anisotropic charge carrier transport
capability and ‘large area uniformity’ show great potential application in
electronic devices. This work reveals the relationship between the molecular
structures and the liquid-crystalline (LC) behaviour of a series of
phthalocyaninato sandwiches. Textures formed in the LC mesophase 
are retained and highly stable even at room temperature.
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Photochromic unsymmetrical diarylethene derivatives 1a–5a, which have
different electron-donating or electron-withdrawing substitutes at the 
5-position of the thiophene ring, have been synthesized. Substituent effects on
their photochemical and electrochemical properties are investigated in detail.
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Coordination chemistry studies are of high importance because of the useful
information that they provide to understand natures’ systems, among other
interesting fields. Two new bis(pyrazolyl)alkylamine ligands have been
synthesized and their reactivity with palladium(II) has been studied. These
compounds provide new information about the coordination behaviour of
alkylaminopyrazole ligands.

The ionization potentials and reorganization
energy for hole transport of a range of
triphenylamine and 9-phenyl-9H-carbozole
derivatives, with potential for use as hole-
transporting materials (HTMs) in multilayer
organic light emitting diodes, have been
calculated. The effect of substitution pattern
and type of substituent (electron donating/
withdrawing) is also investigated. The 
good agreement between experimental 
and calculated results may lead to the design
of improved HTMs.
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The biological activity of some PtII complexes such as [Pt(dien)Z]2�,
Z � biological activity ligands, have been investigated. The focus of 
this manuscript is determination of rate constants of products,
[{Pt(dien)}2(cystine)2]

4� and [{Pt(dien)}2cystine]4� by Scheme 1, by new
method and also new mechanism is adopted on basis of its formation.




