Chem Soc Rev

Chemical Society Reviews
www.rsc.org/chemsocrev

RSC Publishing is a not-for-profit publisher and a division of the Royal Society of Chemistry. Any surplus made is used to support charitable activities
aimed at advancing the chemical sciences. Full details are available from www.rsc.org

IN THIS ISSUE
ISSN 0306-0012 CODEN CSRVBR 35(10) 845-1016 (2006)

Cover

Chemistry at high pressures.
Chem SOC Rev Background image - a newly-
s L determined structure for an
' "elemental alloy” obtained at
high pressure. Foreground
image - high pressure effects
on protein folding mechanisms.
Images reproduced by
permission of Filip Meersman
et al. p. 908 and M. Santoro and
F. A. Gorelli, p. 918.

CHEMICAL SCIENCE

C73

Drawing together the research highlights and news from all = =

RSC publications, Chemical Science provides a ‘snapshot’ of ch I s

the latest developments across the chemical sciences emlca clence
showcasing newsworthy articles, as well as the most significant

scientific advances. October 2006/Volume 3/Issue 10

www.rsc.org/chemicalscience

EDITORIAL
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Chemistry at high pressure
Paul F. McMillan

Guest Editor Professor Paul McMillan discusses modern high
pressure research and introduces the reviews and authors in
this special issue of Chemical Society Reviews on Chemistry at
High Pressure.
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Origins of life and biochemistry under high-pressure
conditions

Isabelle Daniel, Philippe Oger and Roland Winter

After a short introduction to the early Earth history and
environment, this tutorial review presents biological and
physico-chemical arguments in support of a high-pressure
origin for life on Earth.

In the tree of life,

EUCARYA

BACTERIA
ARCHEA

Piezophile and Piezotolerant
Piezotolerant only

876
Nanomaterials under high-pressure
Alfonso San-Miguel

Nanomaterials submitted to high pressure conditions can
reveal new thermodynamics as well as novel routes for the
synthesis of materials.

890
High pressure effects in anaesthesia and narcosis

Agnieszka Wlodarczyk,* Paul F. McMillan and
Susan A. Greenfield

There is growing interest in determining the effects of high
pressure on biological functions. This tutorial review reviews
the current state of knowledge of hyperbaric effects on brain
processes.

899

Probing hydrogen-rich molecular systems at high
pressures and temperatures

Alexander F. Goncharov and Russell J. Hemley

New studies of hydrogen-rich molecular solids and fluids at
high densities provide new information on effective potentials,
molecular dissociation, ionization, polymerization, quantum
effects, and order—disorder phenomena.
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908

Protein unfolding, amyloid fibril formation and
configurational energy landscapes under high pressure
conditions

Filip Meersman,* Christopher M. Dobson and
Karel Heremans

High hydrostatic pressure as a perturbation tool to probe
packing and hydration of proteins and protein assemblies.

918

High pressure solid state chemistry of carbon dioxide
M. Santoro and F. A. Gorelli

High pressure leads to synthesize unusual solid materials such
as a-carbonia (a-CO,), e.g. the amorphous silica-like carbon
dioxide (cyan: carbon, red: oxygen).
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High-pressure studies of pharmaceutical compounds and
energetic materials

Francesca P. A. Fabbiani and Colin R. Pulham*

Pharmaceuticals and explosives under pressure—new crystal
structures leading to changes in properties and performance.

943

High-pressure structures and phase transformations in
elemental metals

Malcolm I. McMahon and Richard J. Nelmes

The metallic elements adopt a variety of remarkably complex
crystal structures when subjected to high pressures; the graphic
shows the incommensurate composite structure adopted by
rubidium above 17 GPa, comprising a ‘host’ framework (blue)
and ‘guest’ chains (gold) that lie in channels through the host
structure.
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Structural studies and polymorphism in amorphous solids
and liquids at high pressure

Martin C. Wilding, Mark Wilson and Paul F. McMillan

Amorphous materials may form distinct structures which
differ in density and between which the phase transformations
may show first order character.

High-density form

Low-density form

987
High-pressure chemistry of nitride-based materials

Elisabeta Horvath-Bordon,* Ralf Riedel,* Andreas Zerr,*
Paul F. McMillan,* Gudrun Auffermann, Yurii Prots,
Welf Bronger, Riidiger Kniep* and Peter Kroll*

Recent developments that utilize high pressures and high-
temperatures for the synthesis of new materials with unique
properties, such as high hardness, or interesting magnetic or
optoelectronic features are reviewed. Novel metal nitrides,
oxonitrides, as well as the new class of nitride-diazenide
compounds, all formed under high-pressure conditions, are
highlighted. Pure oxides and carbides are not considered here.
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