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Thisyear's Nobd prize in chemistry was awarded for the devel opment of stable and reliable catalysts for
alkene metathesis by Richard Schrock and Robert Grubbs, following key mechanistic work by Yves Chauvin
— but it had its origins in the petrochemicals industry and was at first the province of chemists concerned

with making polymers.

It was at the research laboratories of DuPont that metathesis first emerged. This class of reactions involves
the exchange of substituents between two molecules that both contain carbon-carbon double bonds. For
propylene, this means swapping a methyl group on one molecule for a hydrogen atom on ancther, yielding
ethylene and butene. That process was reported in 1956, using a catalyst of a molybdenum compound
supported on alumina. This rearrangement of hydrocarbons resulted in the creation of a propylene-ethylene

copolymer.

Chauvin's work in the early 1970s reveal ed the role of the metal-atom catalyst in the exchange of molecular
partners. Schrock made the first stable version of the organometallic compound that Chauvin proposed as the
crucial reaction intermediate. Schrock later made a whole series of such compounds, and found that those of
molybdenum and tungsten were particularly effective at catalysing metathesis. Grubbs’ key contribution
came 20 years later when he found that ruthenium-based catalysts were stable in air and were less apt to
attack vulnerable side groups on the reactants. One of the additional boons of Grubbs' catalyst is that it
tolerates the complex formulations often used in industrial polymer synthesis: fillers, stabilizers and other
additives.

Perhaps the most telling message of this year's Nobel award is that it emerged from unambiguously applied
science — from a time when industrial laboratories were free to explore and pursue interesting science
without any clear indication of an application. Metathesis went from industry to academia, and then back
again in a more useful form. One might wonder whether industrial research has sufficient freedom for such a

thing to happen today.
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