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Organic chemistry is often regarded as originating with the
chance discovery involving the synthesis of urea by Friedrich

Wöhler in 1828 (Scheme 1). However, the study of organic
compounds from natural sources – natural products chemistry –
is the foundation of organic chemistry and had been ongoing for

hundreds of years, not only in the form of traditional remedies
such as digitalis (Withering, 1785), but also with the isolation
and use of organic molecules including morphine (Sertürner,
1803), strychnine (Caventou and Pelletier, 1818), and quinine

(Caventou and Pelletier, 1820), all predating Wöhler’s famed
synthesis of urea (Chart 1).

The earliest organic synthesis I am aware of involves the
production of diethyl ether,[1] a molecule named by Augustus
Frobenius in 1729, first used as an anaesthetic by Crawford

Long in 1842, but regularly prepared synthetically since at least
the 13th century. Diethyl ether, or ‘sweet oil of vitriol’ as it
was known before Frobenius, was prepared synthetically by
combining ethanol with sulfuric acid (vitriol) (Scheme 2).
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Digoxin from Digitalis sp.

Strychnine from
Strychnos nux-vomica

Morphine from
Papaver somniferum

Quinine from
Cinchona sp.
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What Wöhler’s synthesis did do was prove that organic mole-
cules could be prepared from inorganic starting materials,

contradicting the ‘vital force’ paradigm put forward by Jacob
Berzelius requiring that organic molecules were the products of
organisms.[2] Rather than establishing the field of organic

chemistry, Wöhler’s discovery expanded it to include organic

synthesis along with natural products chemistry as branches of
organic chemistry.

What defines natural products chemistry in the 21st century?

Natural products chemistry in the 21st century is central to
studies across multiple disciplines and branches within those
disciplines. It is responsible for revealing complex molecular

targets to challenge synthetic techniques, discovering target
molecules of interest in agriculture and medicine and allowing
insights into the ecological roles secondary metabolites play in

biological systems. Arguably the greatest factor contributing to
advances in natural products chemistry in recent years has been
the capacity to identify and manipulate the biosynthetic gene

clusters responsible for the in vivo production of these secondary
metabolites,[3] thus giving rise to ‘Natural Products Version 2.0’
as coined by Walsh.[4]

Over the centuries, natural products chemistry has evolved

from the use of crude preparations of plant materials to the
isolation of pure compounds of unknown structures, through
hard fought determination ofmolecule architectures fromdegra-

dative studies of pure compounds to modern day instrumental
techniques that facilitate the rapid isolation and identification of
molecules at milligram and sub-milligram levels.[5]

The ouroboros, used by our alchemical forefathers to represent
the cyclical nature of theirwork and formillennia before themas a
symbol representing ‘y something existing in or persisting from
the beginning with such force or qualities it cannot be extin-

guished’,[6] is used here to represent the ever transforming and
evolving study of natural products chemistry (Fig. 1). This will
see a new generation of scientists trained across the disciplines

of chemistry and biology, a change that is ongoing and reflected
in the papers in this research front.
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Fig. 1. A natural products chemistry ouroboros.
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