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Matt Francis' research involves the
development of new methods in synthetic
chemistry and the application of diversity-
based strategies to problems that lie at the
interfaces between chemistry, biology, and
material science.
One of Matt's interests is the development of
new catalytic reactions involving transition
metal ions.  A key component of many
catalytic systems is an organic ligand that
binds to a metal center and controls its
reactive properties.  By carefully designing
these ligands, the reactivity of the metal can
be turned to produce a desired reaction
product, and this approach has afforded
many selective and efficient reactions for
organic synthesis.  However, the factors
controlling this reactivity are interrelated and
poorly understood, and as a result the
discovery of new catalytic reactions frequently
involves a time consuming and empirical
optimization process.
In the last decade, combinatorial chemistry
has emerged as a powerful method for the
exploration of multivariate chemical
problems.  The key to this approach is the
generation of a large collection, or library, of
diverse molecules using efficient synthetic
methods.  The library of molecules is then
subjected to a carefully designed screening
process that can identify the

members that possess desired properties.  In
the context of  small molecule librarties, this
process has been used to accelerate the
identification of new pharmaceutical
compounds and to explore the structural
features associated with receptor-ligand
interactions.  It was envisaged that
combinatorial approaches could be similarly
useful as a tool for rapid catalyst discovery
and optimization.
In order to accomplish this, Matt developed
new synthetic techniques that allowed a
library of 5,760 metal-ligand complexes to be
synthesized in an efficient manner.  The
complexes were prepared attached to small
polystyrene beads (~100 um in size) and
varied in terms of the metal ion identity,
ligand structure, and counter ions--variables
known to have a strong influence on catalytic
activity.  Furthermore, an efficient screening
process was developed in order to ascertain
which of the complex-bearing beads
produced the desired products for a given
reaction.  The identification of the associated
structures led to the discovery of new
catalytic systems for the epoxidation of
unfunctionalized olefins with hydrogen
peroxide,  a reaction potentially useful for the
synthesis of pharmaceutical compounds.  The
new catalytic systems possessed little if  any
resemblance to
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Visiting Miller Professorships
The Executive Committee and Advisory Board of the Miller Institute have granted awards to the following Visiting Miller
Professors.  Terms range from fourteen days to one semester during the 20012002 academic year.  Additional awards for next year
will be made in  March.  The deadline for nominations is February 12.

Miller Professorships

The Executive Committee and Advisory Board of the Miller Institute have granted awards to the following  Miller Professors. 
Terms are either one or two semesters during the 20012002 academic year.
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Selected Recent Publications

Former Miller Fellow Ryosuke Motani  wrote an article, "Rulers of the Jurassic Seas"
which was featured on the cover of Scientific American, December 2000.

Miller Fellow Deborah Croteau completed a paper during her term (1998-2000) with the
Miller Institute: "Mitochondrial DNA Repair Pathways", with R. H Stierum and V. A Bohr,
Mutation Research, 434(3): 137-48, 1999.

Visiting Miller Professor Richard Gordon published a paper during his term (Spring
2000) with the Miller Institute: "The Antarctic Connection", Nature, 404, 139-140, 2000.

Miller Professor Costas Grigoropoulos wrote a paper during his term (Fall 1999) with the
Miller Institute: "Excimer Laser-Induced Temperature Field in Melting and Resolidifcation
of Silicon Thin Films", with M. Hatano, S. Moon and K. Suzuki, Journal of Applied Physics,
Vol. 87, pp. 36-43.

Miller Professor Daniel Neumark had a prolific term (Academic Year 1999-2000) with
the Miller Institute publishing twelve papers: "Electronic Structure of Indium Phosphide
Clusters: Anion Photoelectron Spectroscopy of InxPË ‰ x and Inx+1P -

x  (X=1-13)
Clusters", with K. R. Asmis and T. R. Taylor, Chem. Phys. Lett. 308, 347, 1999,
"Photodissociation of Gas Phase IË ‰ 3  using femtosecond Photelectron spectroscopy",
with M. T. Zanni, J. Greenblatt and A. V. Davis, J. Chem. Phys. 111, 2991, 1999,
"Photodissociation dynamics of singlet and triplet states of the NCN radical", with R. T.
Bise and H. S. Choi, J. Chem. Phys. 111, 4923, 1999, "Anion Photoelectron Spectroscopy of
B3NË‰", with K. R. Asmis and T. R. Taylor, J. Chem. Phys. 111, 10491, 1999, "Anion
Photoelectron Spectroscopy of B3NË ‰ ", with K. R. Asmis and T. R. Taylor, J. Chem.
Phys. 111, 8838, 1999, "Femtosecond Photoelectron Spectroscopy of I2Ë‰ (Ar)n Clusters
(n=6, 9, 12, 16, 20)", with B. J. Greenblatt and M. T. Zanni, J. Chem. Phys. 111, 10566,
1999, "Anion Photoelectron Spectroscopy of Small Boron Nitride Clusters: Adiabitic
Detachment Energies and Vibrational Frequencies of Low-lying  Electronic States in B2N
and B3N", with K. R. Asmis and T. R. Taylor, Eur. Phys. J. D. 9, 257, 1999, "Vibrationally
Resolved Anion Photoelectron Spectra of Low Lying Electronic States of GaP2Ë‰, Ga2PË

‰, and Ga2P3
-", with K. R. Asmis , H. Gomez and T. R. Taylor, Eur. Phys. J. D. 9, 317,

1999, "Femtosecond Photoelectron Spectroscopy of I2Ë‰ (CO2)n Clusters (n= 4, 6, 9, 12,
14, 16)", with B. J. Greenblatt and M. T. Zanni, J. Chem. Phys. 112, 601, 2000,
"Photodissociation of Linear Carbon Clusters Cn (n= 4-6)", with R. T. Bise , H. S. Choi, A.
A. Hoops and D. H. Mordaunt, J. Phys. Chem. A  104, 2025, 2000, "Dynamics of the
Charge-Transfer-to-Solvent States in IË‰(Xe)n Clusters", with M. T. Zanni, C. Frischkorn,
and A. V. Davis, J. Phys. Chem. A  104, 2527, 2000, and "Femtosecond Stimulated
Emission Pumping: Characterization of the IË ‰ 2 Ground State", with M. T. Zanni, C.
Frischkorn, and M. Elhanine, J. Chem. Phys. 112, 8847, 2000.
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