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Foreword

NATURAL PRODUCTS ARE DEAD—LONG LIVE
NATURAL PRODUCTS!

We are pleased to write this Foreword for Innovative Approaches in Drug
Discovery: Ethnopharmacology, Systems Biology and Holistic Targeting, by
Bhushan Patwardhan and Rathnam Chaguturu. Both editors are experts in
their fields, but more importantly they are original thinkers. Given that inno-
vation may be the only way to survive “creative destruction,” as described
by McKinsey’s Foster and Kaplan, it is important for readers to know that
Drs. Patwardhan and Chaguturu understand this need fully. As the editors
propose, the present book shows the ongoing revolution in biomedical
research and development (R&D), reaching from yesterday’s disease- and
target-centric mindsets to the more person- and phenotype-centric therapeutic
solutions of tomorrow. The book thus paints a “precision medicine”
approach that builds on today’s growing foundation of scientific insights, but
realizes that “good enough never is.” At its zenith, what is covered herein
elucidates the perspective required to leverage the latest multitarget systems-
based mindsets to achieve a better, more holistic, health care outcome. The
final installment of the revolution we foresee in medicine will be counted in
lives saved, every one of them a miracle made possible by the vision and
creativity of people like the editors and authors of this book.

At a core level, the present book is about “pharmacognosy,” and the pos-
sibility that its reintroduction into the fundamentals and modern practice of
biomedical R&D may provide the necessary insights that catapult the next
generation of drugs to success. What is pharmacognosy? If you look in a
dictionary, you will first see that pharmacognosy is pronounced
[farma'kédgnas€]. You will next see that it is a noun meaning a “branch of
knowledge dealing with medicinal drugs that are obtained from plants or
other natural sources.” Indeed, the word’s origin is said to trace back to the
mid-1800s, from “pharmaco,” which means “of drugs,” and “gnosis,” which
means “knowledge.” From this definition, readers will rightly conclude that,
in many cases, pharmacognosy involves the study of natural products. As
long-time students and practitioners of biotechnology and pharmaceutical
R&D, we know about pharmacognosy, but many of today’s educators and
researchers have forgotten about its importance. The present book is thus
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even more important in correcting such a significant lapse in institutional
memory.

Why are natural products so important? Natural products have always
been an integral part of an almost infinite molecular diversity that accesses
interesting biology, and during our careers we have been front and center in
characterizing and filling this chemical space. Recent estimates suggest that
natural products account for a large proportion of drugs on the market today.
For example, Newman and Cragg in their analysis on sources of new drugs
for the period of the 1940s through 2014 concluded that roughly 50% of the
anticancer drugs approved in that timeframe were either natural products or
drugs derived directly from natural products. Numerous examples of natural
products and drugs derived therefrom can be found throughout major trea-
tises on medicinal chemistry. In sum, this certainly sounds like an important
area!

Noteworthy leadership in natural products discovery and development
was evident at many longstanding pharmaceutical leaders a few decades ago.
Roche, e.g., was particularly invested in marine natural products. Their
Australian Research Institute of Marine Pharmacology discovered a number
of interesting and unusual but still drug-like molecules, including nucleosides
such 1-methylisoguanosine, also known as doridosine. Doridosine bound to
adenosine receptors, an important pharmaceutical target at the time, and a
class of targets that are still the subject of ongoing R&D today. Many of us
were fascinated by the creativity of nature in devising these novel chemical
structures.

As cell and molecular biology, genomics, high-throughput screening, and
structure-based design technologies advanced through the 1980s, 1990s, and
2000s, progressively only those drugs with a selective activity against an iso-
lated molecular target were in favor in the pharmaceutical industry. While
new approaches to discovering natural products continued to be developed
during this same period of time using technologies such as proteomics, natu-
ral products, as the basis for drug discovery in large pharmaceutical compa-
nies (“Big Pharma”), fell out of favor. Among other factors, high-throughput
screening of natural product extracts proved difficult, which contributed to
Big Pharma’s move away from natural products. In fact, we personally wit-
nessed the closure of natural products efforts during our careers at a large
pharmaceutical company in the 1990s.

Another reason for the exit of Big Pharma from natural products R&D
was the difficulty of synthesizing large quantities of complicated organic
molecules cost effectively. Discodermolide, an anticancer polyketide lactone
with 13 stereogenic centers isolated from a Caribbean sponge, proved to be a
rare example of at least a chemical if not a human safety and efficacy suc-
cess on the latter front. Novartis required a more than 30-step synthesis to
produce just a few tens of grams of material for clinical trials, and also
required the use of fragments prepared by fermentation. The other example



