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Dye-sensitized solar cells (DSSCs) rely on
the ability of the sensitizing dye to absorb
sunlight and then inject electrons into a
meso-porous titania electrode. The dye
[Bu4N]2[Ru(4-carboxy-4-carboxylate-2,2�-
bipyridine)2(NCS)2] (N719) has emerged 
as an excellent sensitizer and this paper
presents a convenient synthesis of
isomerically pure N719. The reported
synthesis allows researchers relatively
straightforward access to pure N719 as 
a standard for DSSC testing, and the
synthetic strategy may be applied to 
a wide range of related complexes.
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In this study, two reliable and accurate methods have been developed for the
quantitative and qualitative determination of ionic liquid anions based on
suppressed and non-suppressed ion chromatography. The reported method
enables anions’ concentrations to be tracked in ionic liquid mixtures with
organic solvents, their residues in batch reactors, traces in environmental 
and biological matrices, or residues in products and wastes.

The solvent-induced enantioselective hydroboration of acetophenone in the
presence of various Lewis acids is reported. Lactic acid methyl ester, as
solvent, in combination with ZnCl2 or ZnI2 had the greatest impact on the
enantiomeric excess and conversion. The extension of these conditions to 
other ketones revealed that the asymmetric induction was higher with 
aromatic ketones.
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Bismuth triflate (2.0 mol-%) has been used to catalyze a multicomponent
reaction involving the allylation of dioxolanes followed by in situ derivatization
with anhydrides to yield highly functionalized esters under solvent-free
conditions. To date, most reagents (such as TiCl4 or AlCl3) used for allylation of
dioxolanes are highly corrosive and often required in stoichiometric amounts.
This methodology, in contrast, uses a relatively non-toxic and non-corrosive
bismuth(III)-based catalyst and thus is especially attractive for scale-up.
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The synthesis of aminimide analogues of dopamine, serotonin, morphine, and
nicotine is described. Aminimides are reported to improve physicochemical
drug-like properties and it was of interest to investigate their affinity for their
respective receptors. The nicotine aminimide analogue showed promising
affinity for the nicotinic acetylcholine receptor, an ion channel, whereas the
other analogues showed a marked reduction in affinity for their respective 
G-protein coupled receptors.
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The 1,3-dipolar cycloaddition reaction of nitrile oxides with carbon
dipolarophiles is a versatile and powerful synthetic method to prepare
isoxazolines and isoxazoles. 4-Methylene-2-oxazolidinones undergo 
1,3-dipolar cycloaddition reactions with benzonitrile oxide to give the
corresponding spiro heterocycles, with complete regioselectivity and
approximately 5:1 facial selectivity.
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The radiosynthesis with carbon-11 (t1/2

20.4 min) of a novel high affinity neuronal
nicotinic acetylcholine receptor ligand 
{(R)-2-[6-chloro-5-((E)-2-pyridin-4-
ylvinyl)pyridin-3-yloxy]-1-methylethyl}
methylamine (p-PVP-MEMA) is reported
here, as well as its preliminary in vivo
evaluation in the baboon brain using
positron emission tomography.
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Poly(acrylonitrile-co-acrylic acid) electrospun
nanofibrous membranes were fabricated 
and surface modified with chitosan. 
Porous materials with the potentiality of 
pure chitosan were thus obtained. The
hemocompatibility of the studied nanofibrous
membranes was primarily evaluated by
platelet adhesion experiments.
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The recent introduction of wood preservatives containing relatively high
concentrations of cupric ion, in comparison with copper–chrome–arsenate
(CCA), is causing considerable international concern with regard to metallic
durability. A critical review of direct current electrochemical analyses for the
measurement of corrosion rates in aqueous solution has been carried out 
using CCA, copper azole (CuAz) and alkaline copper quaternary (ACQ)
preservatives. The results show that (1) hot-dipped galvanized zinc is an active
material in terms of the polarization behaviour, especially within the CCA-
based electrolyte, and (2) despite previous assumptions, neither polarization
resistance nor Tafel slope-based analyses are suitable methodologies for the
universal derivation of absolute values of corrosion rate in aqueous
preservatives.
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Based on observations that sulfone sulfonyl groups are expelled during E2
eliminations and that modern molecular orbital computations describe the
bond between the carbon and the sulfonyl group as being strongly polarized,
here the first example of a nucleophilic attack that displaces a sulfonyl group
from C(sp3) has been determined experimentally. Such reactions may be useful
in future to prepare biologically active sulfur-containing compounds.
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Eight �-aminoalkyl phosphonate derivatives
of resveratrol were prepared and evaluated
for their antitumour activities in vitro.
These compounds showed good cytotoxic
activity against a human nasopharyngeal
epidermoid tumour cell line KB but weak
cytotoxic activity against a human normal
cell line L02. The potent antitumour
activities shown by compounds 5c and 5d
make these resveratrol phosphonate
derivatives of great interest for further
investigations.
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The verification analysis of chemical
warfare agents (CWAs) and related
compounds has led to new efficient
synthetic procedures. Here, the microwave
assisted synthesis of O,O-dialkyl
dialkylpyrophosphonates (compounds often
produced when highly toxic chemical
warfare agents are prepared in any
laboratory or plant) is reported to give clean
high yielding samples to aid in analysis.




