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Abstract

Polyacetylenic natural products are a substantial class of often unstable compounds containing a unique carbon—carbon triple bond
functionality, that are intriguing for their wide variety of biochemical and ecological functions, economic potential, and surprising mode
of biosynthesis. Isotopic tracer experiments between 1960 and 1990 demonstrated that the majority of these compounds are derived from
fatty acid and polyketide precursors. During the past decade, research into the metabolism of polyacetylenes has swiftly advanced, driven
by the cloning of the first genes responsible for polyacetylene biosynthesis in plants, moss, fungi, and actinomycetes and the initial char-
acterization of the gene products.

The current state of knowledge of the biochemistry and molecular genetics of polyacetylenic secondary metabolic pathways will be
presented together with an up-to-date survey of new terrestrial and marine natural products, their known biological activities, and a dis-
cussion of their likely metabolic origins.
© 2008 Elsevier Ltd. All rights reserved.
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Biosynthesis. While not always technically accurate, the term ““polyacet-
ylenes” is often used interchangeably to describe this class
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1. Introduction to acetylenic natural products

Acetylenic natural products include all compounds with
a carbon—carbon triple bond or alkynyl functional group.

many precursors and metabolites may contain only a single
acetylenic bond. Acetylenic natural products are widely
distributed, occurring in plants, moss and lichens, fungi,
marine algae, sponges, tunicates, insects, frogs, and, in
traces quantities, humans. The compounds themselves tend
to be unstable, succumbing either to oxidative, photolytic,
or pH-dependent decomposition, which originally pro-
vided substantial challenges for their isolation and
characterization.

The earliest isolated alkyne-bearing natural product was
dehydromatricaria ester (1A), which was isolated, but not
fully characterized, in 1826 (Fig. 1). No compound was
characterized as being acetylenic until 1892 (tariric acid,
5T) [1,2], after which only a handful of compounds were
isolated before 1952 (Fig. 1). A lecture by Sorensen to
the Royal Chemical Society in Glasgow describes the early
history of polyacetylenic natural product chemistry [3].
From the 1960s to the late 1980s, natural products began
to yield to the increasing powers of separation and analysis,
bolstered by the ability of organic chemists to synthesize
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