
ALKENE METATHESIS

Olefin metathesis is an organic reaction that entails the redistribution of fragments of alkenes (olefins) by the scission
and regeneration of carbon-carbon double.

The metallacyclobutane pops open to form two new double bonds. There are a wide variety of variants on this
reaction as is discussed below. Olefin metathesis produces longer-chain "internal olefins" from shorter chain
"terminal olefins" In fact, scientists working in petroleum chemistry soon came to believe that metal oxides on
the catalyst surface were converted to alkylidenes, which then carried out the work of olefin metathesis. If this
metallacycle opens in a productive fashion, the result is a growing polymer chain: This reaction typically only
works well with 2-butyne or terminal acetylenes. The first practical metathesis system was introduced in by
Tebbe based on the what later became known as the Tebbe reagent. The Grubbs group successfully
polymerized the 7-oxo norbornene derivative using ruthenium trichloride , osmium trichloride as well as
tungsten alkylidenes. These catalysts have a high tolerance for functionality, although they are air and
water-sensitive. Clearly, the alkenes have double bonds. All of these applications have been made possible by
the development of new homogeneous catalysts. Shown below are some of these catalysts, which tolerate
more functional groups and are more stable and easy to handle. However, given the challenge of finding a
highly active catalyst that can tolerate the functional groups in tires sulfur, carbon black etc. These Ti-based
catalysts are not nearly as active or tolerant of carbonyl functionalities as the later catalysts, but Grubbs has
shown that these Ti complexes undergo stoichiometric Wittig-like reactions with ketones, aldehydes and other
carbonyls to form the corresponding methylene derivatives. A simplified structure of a chunk of metal oxide
surface. Harutyunyan, A. Giulio Natta in also observed the formation of an unsaturated polymer when
polymerizing cyclopentene with tungsten and molybdenum halides. Ring opening metathesis can employ an
excess of a second alkene for example ethene , but can also be conducted as a homo- or co-polymerization
reaction. Olefin Metathesis General Information The olefin metathesis reaction the subject of Nobel Prize in
Chemistry can be thought of as a reaction in which all the carbon-carbon double bonds in an olefin alkene are
cut and then rearranged in a statistical fashion: If one of the product alkenes is volatile such as ethylene or
easily removed, then the reaction shown above can be driven completely to the right. The reverse reaction of
CM of two alpha-olefins, ethenolysis , can be favored but requires high pressures of ethylene to increase
ethylene concentration in solution. Olefin metathesis involves little change in enthalpy for unstrained alkenes.
According to the then proposed reaction mechanism a RTiX titanium intermediate first coordinates to the
double bond in a pi complex. Chauvin also explained how the carbene forms in the first place: by
alpha-hydride elimination from a carbon metal single bond. Ring-opening metathesis usually involves a
strained alkene often a norbornene and the release of ring strain drives the reaction. Michrowska, Angew.


