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1. What Are Natural Products?

Summary
Natural Products (NPs) and natural products-spot the difference
NPs-the subject forms and then fragments
Which organisms make NPs?
What does this chapter tell us about the way science works?

2. The Importance ofNPs in HumanAffairs

Summary
Making money from NPs
The history of the human obsession with NPs
What does this chapter tell us about how science works?
Conclusion

3. The Main Classes of NPs-Only a Few Pathways
Lead to the Majority ofNPs

Summary
Understanding molecular structures led to an understanding
of biochemical pathways
Placing biochemical pathways on metabolic maps
The major NP pathways
The terpenoid or the isoprenoid NPs
The polyketide, phenylpropanoid and polyppenol NPs
The a1kaloids
The glucosinolates
What does this chapter tell us about the way science works?

4. Are NPs Different from Synthetic Chemicals?

Summary
Are natural chemicals different from synthetic chemicals?
The main reason for the difference-reagents versus enzymes
assynthetic tools
What does this chapter tell us about the way science works?

5. Why Do Organisms Make NPs?

Summary
Reductionism-a scientific tool only as good as its user
The development of ideas about why organisms evolved to make NPs
Several ideas were advanced for why organisms made NPs
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The problem at the heart of the Chemical Co-evolution Model
Building a new model to ex:plaiñ NP diversity-the Screening

Hypothesis
The interaction ofmolecules determines the interaction of
organisms-the concept of biomolecular activity
What do we know about the basis ofbiomolecular activity?
The Law of Mass Action, binding sites and receptors-understanding
why specific, potent biological activity is a rare property for any
one chemical to possess
The Law of Mass Action and the specificity of action of NPs
The implications of the Law of Mass Action to the evolution
ofNPs-the Screening Hypothesis
Chemical reactions or rearrangements
Criticism of the Screening Hypothesis
What does this chapter tell us about the way science works?

6. NPs, Chemicals and the Environment

Summary
The rise ofpublic scepticism about 'chemicals'
The changing attitudes to pesticides and pharmaceutical drugs
NPs-what they can tell us about chemical pollution
Why an understanding ofthe evolution ofNPs should underpin
our attitudes to synthetic chemicals +

How have organisms evolved to live in the chemically complex world?
The breakdown ofNPs and synthetic chemicals-why chemicals
do not accumulate in the environment
NP degradation-the NP cycle
Why do microbes degrade synthetic molecules?
So why do microbes possess enzymes capable of degrading
synthetic chemicals
What does this chapter tell us about the way science works?

7. Natural Products and the Pharmaceutical Industry

Summary
Herbalism
The modem pharmaceutical industry starts with a search for a
way of making an NP
NPs in the pharmaceutical industry-the era of antibiotics
NPs in the pha.rmaceutical industry-the synthetic steroids
NPs in the pharmaceutical industry-the era of anticancer drugs
The future of NPs as pharmaceutical products
What does this chaDter tell us about the wav science works?
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8. The Chemical Interactions between Organisms

Summary
NPs and animal behaviour
The role of NPs in governing the interactions between organisms
Microbialjnteractions-did NPs evolve to playa role in
.chemical warfare'?
Multicellular organisms making and responding to NPs
The evolution of NPs to counter new threats
The Screening Hypothesis and inducibility
Crosstalk-it is predicted by the Screening Hypothesis
What does this chapter te1l us about the way science works?

9. The Evolution of Metabolism

Summary
The legacy ofthe split ofNP research from biochemistry-evolutionary
theory was i1ot fully exploited
Genes, enzymes and enzyme products-a hierarchy of selection

opportunities
What shapes the metabolic map and pathways?
How do new enzyrne activities arise?
The three main properties of molecules that can benefit ce1ls
Why are there so few major NP pathways?
Primary and secondary metabolism-outmoded terms?
What does this chapter te1l us about how science works?

10. The Genetic Modification ofNP Pathways-Possible
Opportunities and Possible Pitfalls

Summary
What is genetic manipulation?
Why might one want to genetica1ly modify an organism to
change its NP composition?
How might one increase the value of a plant by changing its
NP composition?
How might an understanding of the Screening Hypothesis
inform attempts to manipulate NP composition?
Evidence for certainty
Metabolomics-what it can and cannot te1l us
Conclusion
~What does thischapter te1l us about the wav science works?
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