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Abstract

A new class of low melting N,N¢dialkylimidazolium salts has been prepared with carborane
counterions, some of the most inert and least nucleophilic anions presently known. The cations and
anions have been systematically varied with combinations of 1-ethyl-3-methyl- (EMIM™), 1-octyl-3-
methyl- (OMIM™), 1-ethyl-2,3-dimethyl- (EDMIM ™) and 1-butyl-2,3-dimethyl- (BDMIM™)

imidazolium cations and CBllH 12 CBllH6C| 6 and CBllHeBre' carborane anions in order to

elucidate the factors which affect their melting points. From trends in melting points, which range from
156 down to 45 ° C, it is clear that the alkylation pattern on the imidazolium cation is the main
determinant of melting point and that packing inefficiency of the cation is the intrinsic cause of low
melting points. C-akylation of the anion can also contribute to low melting points by the introduction
of afurther packing inefficiency. Nine of the thirteen salts have been the subject of X-ray crysta
structural determination. Notably, crystallographic disorder of the cation is observed in al but one of
these sdlts. It isthe most direct evidence to date that packing inefficiency is the major reason why
unsymmetrical N,N¢-dialkylimidazolium salts can be liquids at room temperature.
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Abstract

Palladium-containing 1-alkyl-3-methylimidazolium tetrachlorometallate salts are active catalysts for
Heck coupling reactions and the hydrodimerisation of butadiene inionic liquid systems. Series of 1-
alkyl-3-methylimidazolium and 1-alkyl-2,3-dimethylimidazolium tetrachloropalladate(l1) and
tetrachloroplatinate(ll) salts with linear alkyl-chains containing between one and eighteen carbons
have been systematically prepared and the solid-state structures characterised by single-crystal X-ray
diffraction. Unusual, and unexpected hydrogen-bonding motif has been observed which controls the
crystal structures of these salts, and may have implicationsin their utilisation as catalysts.
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Abstract

Relatively little information exists about the nature of ionic liquids as solvents. We have investigated
the effect of ionic liquids on arange of photophysical and photochemical processes to address this gap
in understanding. We will report the manner in which ionic liquids interact with different solute
molecules, using of arange of photophysical probes. Such probe systems are very sensitive to the
interactions between solute and solvent. Our investigations will show that it is difficult to categorise
ionic liquids on any one existing solvent polarity scale. The second part of the paper will report our
investigations into photochemical reactionsin ionic liquids. We have studied the electron transfer
reaction between photoexcited [Ru(bpy)3]2+ and methylviologen dication. Initial investigations
suggest that, while the encounter reaction is largely diffusion controlled, there is a much larger degree
of cage escape than might be expected by comparison with conventional solvent systems. Other
systems to be reported include energy transfer and hydrogen abstraction reactions of benzophenone,
and the reactions of photogenerated singlet oxygen.
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Abstract

A magjor concern among chemical industries as well as research academiais to replace volatile, toxic,
and environmentally-damaging organic solvents that are used on alarge scale. Recently designed
room-temperature ionic liquids, such as 1-butyl-3-methylimidazolium hexafluorophosphate ((BMIM]
PF6) among others, have shown potential as unique solvents with wide range of solubility, miscibility,
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and other physicochemical properties accompanied by an extremely promising nonvolatile behavior.
To date, these novel ionic liquids have shown important applications in synthesis, catalysis,
polymerization, separation, and extraction processes. We explore the potential of [BMIM]PF6 as the
solvent media for spectroscopic investigation and applications. We investigate photophysics and
fluorescence quenching behavior of polycyclic aromatic hydrocarbons (PAH) dissolved in [BMIM]
PF6 in the presence of externa quenching agents operating with variety of quenching mechanisms.
These various carefully designed fluorescence quenching experiments provide us key information
about the accessibility and diffusion behavior of PAHs toward these quenching agents within [BMIM]
PF6.
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Abstract

Properties of "ionic liquids' such as solubility and reactivity are heavily influenced by the structure of
that liquid, and thus, the ability to design and control liquid structure provides solvent tunability. In
metal-halide based liquids including AICI;, ZnCl,, and CuCl, for example, a significant network

structure persists to temperatures well above their melting point. The addition of a second component,
such as an alkylammonium halide, generaly reduces the melting point, and also causes the
depolymerization of the metal-halide network. The shape of the templating cation can further direct
the structural organization of the remaining network. As the extent of the metal-halide oligomerization
decreases, the charge density of the resultant anion increases. Nevertheless the low charge density of
the oligomeric anions, as well as the low charge density of the alkylammonium cations, results in the
limited ionic character of "ionic liquids." Neutron and X-ray scattering data demonstrating the
structural organization in "ionic liquids' ranging from isotropic liquids to liquid crystals will be
discussed to demonstrate the principles of structural design in metal-halide liquids.
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Abstract

The solvent and reactive properties of ionic liquid systems are likely to be linked to structure of the
ionic liquid. This paper describes results from x-ray and neutron diffraction, x-ray reflectivity and exafs
measurements on short- and long-chain imidazolium based ionic liquid systems. The study provides
information on the short and long range order in the ionic liquid as well as changes in the structure of
the solvent and solute on dissolving both metal complexes and small molecules. The structural data
obtained is correlated with the physical and chemical properties of the systems investigated.
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