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One of the major goals for chemists in the twenty-first
century isthe development of ‘green’ chemica
transformations. lonic liquids are new readion media that
could be utili zed for various types of organic and
organometalli ¢ readions.* These media holds many
advantages, such as high thermal stability and negligible
volatility, over conventional noxious organic solvents. We
have been interested in the use of ionic liquids as olvents
for homogeneous transition metal-catalyzed processes,
sincethe inefficient separation o costly catalysts from
products hampers the utility of homogeneous caalysisin
industrial settings. Our initial eff orts have focused on
developingatruly ‘green’ caalytic oxidation system that
employs hydrogen peroxide, an environmentally friendly
reggent sinceits only oxidation byproduct is water.

Alkenes and alylic dcohols have been
epoxidized in ambient-temperature ionic liquids using
methyltrioxorhenium (MTO) asa cdalyst and urea
hydrogen peroxide;? excelent conversions and
seledivities for the gooxides of awide number of
substrates are observed. When agueous hydrogen
peroxide is used in placeof the water-free ureahydrogen
peroxide, olefin oxidation proceals smocthly to give the
diol rather than epoxide. Reavery of the organic products
isacdhieved by asimple extraction step leaving the
caalyst behind in theionic media. The eavironmental
advantages of this catalytic system are numerous.

Time-resolved °H NMR spedroscopy is used to
monitor the progressof and gain kinetic information for a
variety of readionsin different ionic media. In our work
2H NMR is used to monitor the progressof several
fundamental organic readionsin proteaed ionic liquids.
Using deuterated readants, oneis able to diredly and
guantitatively monitor the mnversion of rea¢antsto
productsin red time. Using this method also all ows for
the detedion and structural charaderization of
intermediates that acaumulate to areasonable
concentration (mM) during the wurse of readion. The
required initial concentrations of the deuterated readants
for excdlent signal to noiseratio isonly around 10-50
mM in eadt case asalong as an external standard is
present as areferencefor chemicd shifts and integrations.

The kinetics and thermodynamics of the readion
of MTO with hydrogen peroxide in ambient temperature
ionic liquids have been investigated.” The rate @nstant
for the formation of the diperoxorhenium complex,
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CH3ReO(h*0,),, from the monoperoxorhenium complex,
CH3ReO,(h*0,), and hydrogen peroxidein [bmim]NO;
is0.053+ 0.002 L mol™ s™. The eguili brium constants for
the consecutive binding of two peroxo ligandsto MTO
have been determined in [emim]BF, to be K; =110+ 28
and K, = 160+ 38 L mol™. Similar rate and equili brium
constants are obtained in other water-miscible,
dialkylimidazolium and alkylpyridinium ionic liquids.
The values of the rate mnstants are highly dependent on
the water concentration in the solvent. These results
indicae that the ionic liquids behave like organic solvents
when water is present at very low concentrations (mM),
and like ajueous Dlutions of high salt concentrations
when water is present in abundance (>1.0 M).






