'Harry Gray is the
Arnold O. Beckman
y %¢ Professor of Chemistry
j and the Founding
F 8 Director of the
"": Beckman Institute at
the California Institute
of Technology. After
graduate work at Northwestern University and
postdoctoral research at the University of
Copenhagen, he joined the chemistry faculty at
Columbia University, where in the early 1960s he
developed ligand field theory to interpret the
electronic structures and substitution reactions of
metal complexes. After moving to Caltech in 1966,
he began work in biological inorganic chemistry
and solar photochemistry, including the
development of inorganic systems for energy
storage. Working with Ru-modified proteins in the
early 1980s, he demonstrated that electrons can
tunnel rapidly over long molecular distances
through folded polypeptide structures; and, in the
years following, he and J. R. Winkler developed
laser flash-quench methods that opened the way
for experimental investigations that have led to a
deeper understanding of the mechanisms of
electron flow through proteins that function in
respiration and photosynthesis.
Gray has published over 750 research papers and
17 books. He has received the National Medal of
Science from President Ronald Reagan (1986), the
Pauling Medal (1986), the Linderstrgm-Lang Prize
(1992), the Gibbs Medal (1992), the Harvey Prize
(2000), the National Academy of Sciences Award in
Chemical Sciences (2003), the Benjamin Franklin
Medal in Chemistry (2004), the Wolf Prize in
Chemistry (2004), the City of Florence Prize in
Molecular Sciences (2006), the Welch Award in
Chemistry (2009), six national awards from the
American Chemical Society, including the Priestley
Medal (1991), and 16 honorary doctorates,
including ones from Pennsylvania, Chicago,
Columbia, Florence, Copenhagen, and Edinburgh.
He is a member of the National Academy of
Sciences, the American Academy of Arts and
Sciences, the American Philosophical Society, a
foreign member of the Royal Danish Academy of
Sciences and Letters, the Royal Swedish Academy
of Sciences, the Royal Society of Great Britain, and
the Accademia Nazionale dei Lincei. He has been
a member of the Board of Directors of the Arnold

and Mabel Beckman Foundation since 1994.
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Prof. Harry B. Gray will present 3 lectures:

Monday, May 2nd, 2011
4 p.m.
3M Building
Room3250

REFRESHMENTS WILL BE SERVED
PRIOR TO THE LECTURE

Lecture 1

The 21st Century Solar Army

The sun is a boundless source of clean energy,
but it goes down every night. We and many
others are trying to design solar-driven
molecular machines that could be used on a
global scale to store solar energy by splitting
water into its elemental components,
hydrogen and oxygen. Hydrogen is a clean
fuel that could be used directly or combined
with carbon dioxide to produce methanol, a
liquid fuel. We are working on rugged light
absorbers and catalysts made from Earth
abundant materials that have the potential to
split water as efficiently as natural
photosynthesis. We have recruited hundreds
of students to join a Solar Army whose
mission is the discovery of brand new metal-
oxide catalysts for solar water splitters.

Tuesday, May 3rd, 2011
4 p.m.
3M Building
Room 3250

REFRESHMENTS WILL BE SERVED
PRIOR TO THE LECTURE

Lecture 2

Electron Flow Through Proteins

Electron transfers in photosynthesis and
respiration commonly occur between metal-
containing cofactors that are separated by
large molecular distances. Understanding the
underlying physics and chemistry of these
biological electron transfer processes is the
goal of much of the work in my laboratory.
Employing laser flash-quench triggering
methods, we have shown that 20-angstrom,
couplinglimited Fe(l1) to Ru(l11) and Cu(l) to
Ru(l1l) electron tunneling in Rumodified
cytochromes and blue copper proteins can
occur on the microsecond timescale both in
solutions and crystals. Redox equivalents can
be transferred even longer distances by
multistep tunneling, often called hopping,
through intervening amino acid side chains. In
recent work, we have found that 20-angstrom
hole hopping through intervening aromatic
residues is several hundred-fold faster than
single-step electron tunneling in a Re-modified
blue copper protein, Pseudomonas aeruginosa
azurin. The lessons we have learned about the
control of electron tunneling and hopping
through biological molecules are now guiding
the design and construction of sensitizer-
modified redox metalloenzymes and other
molecular machines for the production of
fuels and pharmaceuticals from sunlight and
water.

Wednesday, May 4th, 2011
11 a.m.
3M Building
Room 3250

REFRESHMENTS WILL BE SERVED
PRIOR TO THE LECTURE

Lecture 3

The Oxo Wall

The dianionic oxo ligand occupies a very
special place in coordination chemistry, owing
to its ability to donate pi electrons to stabilize
high oxidation states of metals. The ligand
field theory of multiple bonding in metal-oxos,
which was formulated in 1961, predicts that
there must be an “oxo wall” between Fe-Ru-
Os and Co-Rh-Ir in the periodic table. I will
discuss this early work as well as new
developments in the field. In particular, I will
make connections between the electronic
structures and reactivities of biologically
important metal-oxos, including Fe-o0xos in
the catalytic cycle of cytochrome P450 and
Mnoxos in the oxygen evolving complex of
photosynthesis.



