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Biodiversity of natural products supplies an enormous source of drug 
discovery leads. It is the general belief that the nature of natural products 
are highly likely to provide therapeutic hits, because there are a greater 
number of stereocentres that intensifies scaffold diversity as supplied 
by the organic structures of more fused, bridged and spirocarbocyclic 
rings [1]. The successful isolation of resveratrol from grapes has 
remarked the benefits in promoting metabolic health by consuming red 
wines, suggesting the pharmaceutical values as a potential treatment for 
metabolic syndromes [2]. There are approximately 40% of all medicines 
especially, 60% of anticancer agents and 80% of antimicrobials available 
in clinical use are either natural products or their semisynthetic 
derivatives [3]. Synthetic forms of natural products have become 
the new trends of pharmaceutical development. Nowadays, classical 
drugs originally sourced from natural products become ‘unnatural’, 
such as anticancer Toxal (extracted from the Pacific yew tree) [4] 
and antimalarial Artemisinin (extracted from annual wornwood) 
[5], could be biosynthesized exploit multiple advanced techniques of 
genetic, enzymology and microbiology. However, such kind of success 
underlying the principle of ‘make and test enough compounds and the 
right one will be found’ often spend decades of time [6]. As reflected by 
many researchers, the challenge remains as the probability of finding the 
right one amongst the vast drug-like chemical space must be small, like 
looking for a needle in a haystack. Back to the middle of 1990s, Verdine 
[7] has already dictated the insights on the success of nature drugs 
discovery relies on building libraries in a combinatorial ways streamline 
with advances in techniques such as cell culture, compound extraction, 
high-throughput screening and synthesis. Combinatorial chemistry is 
now matured in drug development with the utilization of revolutionary 
computational simulation [8] and engineered biosynthesis [9]. 

In the era of 2000, the field of Ethnopharmacology has rapidly 
emerged. It studies the medicinal values of botanical substances, 
considering traditional herbal medicines (THM) as a major delivery. 
Historically, the use of herbal remedies has been served as a 
complementary but unique medical system around the world. Most 
herbal medicines are complex mixtures of largely unknown chemical 
composition. They may be decoctions, infusions, or extracts of one 
or many herbs. Given that the active ingredients of many herbs and 
their physiological actions are yet to be defined, the practice of THM 
is principally based on the experience accumulated for thousands of 
years. The body of science takes the initiative to turn the experience-
based THM into a scientific evidence-based context. This is an intricate 
task requiring huge amounts of manpower and efforts to screen, 
isolate, characterize and standardize the infinite number of chemical 
compounds and variants using empirical methods. From a single herb, 
the number of chemical structures extractable could be ranged from 
10-folds to hundreds. Taking a well-known medicinal mushroom 
called Ganoderma lucidum as example, over 300 molecules have been 
identified with more than 100 molecules isolated from each of the 
polysaccharides and triterpenes fractions as major bioactive ingredients 
[10]. The mushroom has demonstrated to possess various perceived 
health benefits including antidiabetic, antihypertensive, antioxidative, 
antimicrobial, immunomodulating, and antitumorigenicity [11]. 
These properties have widened the research spectrum of G. lucidum to 
investigate the disease-relevant mechanism in relation to the structural 
and physiological behavior of its raw extracts or individual isolated 
compounds, in addition to chemical profile and genome signature. 

Vast amount of data generated from major research contributions 
must be recorded and assessable by building libraries of medicinal 
chemistry. It is the truth that medicinal chemistry space is expanding 
due to the continuous efforts in screening and testing many herbs and 
herbal formulations. Currently, several existing botanical databases 
have retained chemical structure and phytochemical data of traditional 
Chinese medicine, but many of these data are overlapping and in a 
non-standardized infrastructure format [12]. More importantly, none 
of these databases contains biological information that is significant 
for determining the bioactivity of chemical compounds. The main 
challenge here lies on how the accessible chemical space of medicinal 
chemistry can be related to the disease-relevant biological space, 
thus putting the way forward that the physiochemical properties are 
matching with certain chemical structures. This is aligned with the 
central thoughts of the mixture of diversity-oriented synthesis and 
biology-oriented synthesis – scaffold diversity of chemical synthesis 
must be increased in terms of functional groups and stereochemistry 
against the biological relevance to sanitize the medicinal chemistry 
databases into well-designed hierarchical ‘scaffold tree’ [1]. This is all 
about facilitating drug discovery and synthesis that Robb et al. [6] 
encouraged the collaboration in the drug discovery process, which 
relies on the sharing of ethnopharmacological knowledge, in order to 
be efficient the systematic design-makes-test should analyze emphasize 
the best compounds design before putting them into the test tubes. It 
is just a matter of time when combinatorial chemistry instrumentation 
becomes a commonplace for pharmaceutical manufactures that critical 
mass will be gathered through biotech-to-biotech collaborations. 
Natural products should remain as the major source to create molecule 
scaffolds or serve as building blocks in early-stage drug discovery, but 
more efforts are needed to boost pharmaceutical output [13,14]. To end 
this editorial, a collective inventory is desired for constructing medicinal 
chemistry library to catalogue information of natural products on 
structural features and variations, chemical functionalities, biological 
potency, inter-compound interactions, and possible biosynthesis 
pathways.
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