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Abstract: Organic compounds containing carbon-metal bonds are called organometallic com-
pounds. Such compounds have been known and studied since the 19th century and have been
widely used to effect synthetic transformation in modern organic chemistry. Many educational
benefits may result from the use of reaction types and discovery episodes for undergraduate
and graduate classes in organic and organometallic chemistry. Organometallic reactions were
categorized into several types of metathesis reaction, depending on the combination of o and
7 -bonds, such as 0-0 bond , o- 7 bond, and 7 -7 bond metathesis. Most early work in 7 -7
bond metathesis reactions was conducted using ill-defined multicomponent catalyst systems.
In 1971, Chauvin proposed the now widely accepted metal carbene mechanism, which was
described in a previous article in this series. Subsequently, in the early 1990s, Schrock and
Grubbs reported the well defined single component Mo- and Ru-carbene complex catalysts,
respectively. In this article, discoveries and the development of these Mo- and Ru-carbene cata-
lysts are outlined.
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