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Preface

Nature-inspired approaches to chemical synthesis

The roots of ‘nature-inspired’ chemical synthesis are found
in Sir Robert Robinson’s influential synthesis of tropinone.
This achievement brimmed with modern ideas about
synthesis design, featured a spontaneous union of succin-
dialdehyde, methylamine, and acetone dicarboxylic acid,
and clearly showed that efforts to find nature’s way of
working can lead to powerful syntheses of complex molec-
ular architectures. As an early example of a covalent self-
assembly process, Robinson’s tropinone synthesis may be
viewed as a forerunner of a large and growing number of
achievements in organic synthesis that are distinguished
by efficient, even beautiful, complexity-generating molecu-
lar transformations. While many of these achievements
were not meant to be nature-inspired, others were clearly
founded on ideas about the structural origins of natural
products. Fifty years ago, two landmark publications,
‘The Stereochemical Interpretation of the Biogenetic Iso-
prene Rule for the Triterpenes’ by Eschenmoser, Ruzicka,
Jeger, and Arigoni and ‘The Stereochemistry of Polyene
Cyclization’ by Stork and Burgstahler, clearly explained
the stereospecific, cascade cyclization behavior that squa-
lene and related polyolefins are inclined to undergo. These
papers preceded the discovery of the enzymes that nature
uses to transmute squalene and oxidosqualene to the poly-
cyclic triterpenes and the incisive chemical reasoning that
they contain provided a theoretical and empirical founda-
tion for the magnificent accomplishments in steroid synthe-
sis by the groups of W. S. Johnson, E. van Tamelen, and
subsequent generations of organic chemists. These pioneer-
ing studies are deeply inspirational to those who have
harnessed the reactivity of polyunsaturated molecules in
syntheses of constitutionally and stereochemically complex
polycycles.

Of course, biomimetic, carbocation-initiated 7t-cyclizations
constitute just one type of reaction that has had a broad
impact on the field of chemical synthesis. Corey’s early
synthesis of friedelin featuring a remarkable cascade of
stereospecific Wagner—-Meerwein shifts, Barton’s funda-
mental studies of oxidative phenolic radical couplings
that culminated in his elegant, two-step synthesis of usnic
acid, Woodward’s dramatic porphyrin— chlorin transfor-
mation in his synthesis of the plant pigment chlorophyll,

0040-4020/$ - see front matter © 2006 Elsevier Ltd. All rights reserved.
doi:10.1016/j.tet.2006.02.084

Eschenmoser’s experiments concerning the structural origin
of vitamin B,, Nicolaou’s biomimetic syntheses of the
endiandric acids featuring cascades of pericyclic reactions,
and Heathcock’s brilliant conversion of dihydrosqualene
dialdehyde to the complex molecular architecture of the
Daphniphyllum alkaloids are also salient achievements that
have inspired others to derive lessons from nature in their
own work in organic synthesis.

Organic chemists continue to be remarkably creative in how
they take clues from nature in the development of important,
new chemical reactions and innovative ideas for performing
syntheses of structurally complex natural products. The
theme of this Symposium-in-Print appeals to many scientists
who are actively engaged in research problems at the fron-
tiers of the field of organic chemistry. As the co-editors of
this special issue, we are deeply indebted to all colleagues
who kindly agreed to convey aspects of their exciting
research that touches on this theme. The research articles
described herein show how inspirations from nature con-
tinue to strengthen the dynamic field of chemical synthesis.
As this fundamental part of organic chemistry continues to
evolve into increasingly powerful states, we anticipate that
Robinson’s legacy of building molecular complexity rapidly
with the help of a few ‘nature-inspired’ ideas will be re-
flected in many more future achievements. In the course of
organizing this Symposium-in-Print, we received expert
assistance from Ms. Teresa Abendroth-Silva; we are sin-
cerely grateful to her as well.
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