
A number of areas are currently under investigation

1.   Electrospray mass spectrometry (ESMS)

ESMS is a powerful, relatively recent technique for the characterisation of inorganic and
organometallic substances, and we are particularly interested in developing the technique
for the analysis of “difficult” materials.  ESMS is being applied in conjunction with other
international research groups, for example in the characterisation of rhenium-hydroxy
and platinum-sulfide complexes with Professor Andy Hor and Dr. Yaw Kai Yan in
Singapore.

Recent examples include:

• Development of ionisation methods for the analysis of a wide range neutral
metal carbonyl compounds, such as Ru3(CO)12, which do not give ESMS spectra in the
absence of such derivatisation.

• The development of electrospray-friendly ligands, which assist ion formation
when incorporated into inorganic compounds.  Some examples are shown below.
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2.  Chemistry of hydroxymethylphosphines



Hydroxymethylphosphines contain PCH2OH groups, which can be easily synthesised, are
commercially available in some cases, and show interesting and useful reactivity towards
many reagents, particularly primary and secondary amines:
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We have used this reactivity to immobilise enzymes onto solid supports which contain
NH2 groups, and are currently developing applications of this chemistry.

We are also investigating the chemistry of hydroxymethylphosphines derived from the
organometallic redox-active molecule ferrocene (FcH), and have synthesised the
phosphine FcCH2P(CH2OH)2, shown below:
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Removal of formaldehyde from this phosphine gives the primary phosphine FcCH2PH2,
which is a rare example of a crystalline, completely air-stable primary alkylphosphines.
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3.  Chemistry of the platinum group metals

We are interested in the chemistry of these metals, for their fundamental properties,
structures and chemistry, and also for the screening of new complexes for novel
biological (e.g. anticancer) activity).  There is particular interest in the following areas:

• Metallacyclic chemistry – complexes containing small (four- or five-membered)
ring systems.

• Chemistry with amide and thiolate ligands.  In recent years we have been studying
the coordination chemistry of these metals with the thiosalicylate (SC6H4CO2)2- ligand,
a versatile hard/soft ligand, able to coordinate to metals in many different ways.
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4.  Gold chemistry

Gold(III) is isoelectronic with platinum(II), but in contrast the the vast amount of
information known about platinum(II) complexes, much less is known about gold(III).
We have been investigating similar chemistry to that of the platinum group metal
complexes described in Section 3. above.  One highlight is the synthesis of the first ever
metallacyclobutane complex of gold, shown below.
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5.   Forensic chemistry

In conjunction with my colleagues Drs. Nick Kim and Tony Cartner, we are
investigating the development of novel fingerprint reagents, particularly those derived
from coordination and organometallic compounds.

Recent examples are the use of tin-porphyrin compounds and fluorescent europium(III)
acetylacetonate derivatives.
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