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Introduction: 

Natural products are products from various natural sources, plants, microbes 

and animals. Natural products can be an entire organism (e.g. a plant, an animal 

or a micro-organism), a part of an organism (e.g. leaves or flowers of a plant, an 

isolated animal organ), an extract of an organism or part of an organism and an 

exudate, or pure compound (e.g. alkaloids, coumarins, flavonoids, lignans, 

steroids and terpenoids) isolated from plants, animals or micro-organisms. 

However, in practice, the term natural product refers to secondary metabolites, 

small molecules (molecular weight < 1500 amu), produced by an organism, but 

not strictly necessary for the survival of the organism. 

 

 



Objective 

1. Provide an overview of the natural product drug discovery process; 

2. Discuss the importance of natural products in medicine; 

3. Describe the origin, chemistry, biosynthesis and pharmaceutical 

importance of various classes of natural products including alkaloids, 

carbohydrates, glycosides, iridoids and secoiridoids, phenolics, steroids 

and terpenoids. 

 

Unit 1:  Introduction to natural product drug discovery process  

Unit 2: Alkaloids  

Alkaloids are a naturally occurring large group of pharmacologically active 

nitrogen-containing secondary metabolites of plants, microbial or animal origin. 

In most alkaloids, the nitrogen atom is a part of the ring. Alkaloids are 

biosynthetically derived from amino acids. The name ‘alkaloid’ derives from 

the word ‘alkaline’, which means a water soluble base. A number of natural 

alkaloids and their derivatives have been developed as drugs to treat various 

diseases, e.g. morphine, reserpine and taxol. 

Unit 3:  Carbohydrates 

 Carbohydrates are the primary fuel for our muscles and the brain. Eating a high 

carbohydrate diet will ensure maintenance of muscle and liver glycogen 

(storage forms of carbohydrate), improve performance and delay fatigue. The 

word carbohydrate means ‘hydrate of carbon’. Thus, carbohydrates are a group 

of polyhydroxy aldehydes, ketones or acids or their derivatives, together with 

linear and cyclic polyols. Most of these compounds are in the form CnH2nOn or 

Cn(H2O)n, for example glucose, C6H12O6 or C6(H2O)6. Sometimes, 

carbohydrates are referred to simply as sugars and their derivatives. 

Unit 4: Glycosides 

 Compounds that yield one or more sugars upon hydrolysis are known as 

glycosides. A glycoside is composed of two moieties: sugar portion (glycone) 

and non-sugar portion (aglycone or genin). For example, the hydrolysis of 

salicin produces a glucose unit and salicyl alcohol.  

 



Unit 5: Terpenoids  

Terpenoids are compounds derived from a combination of two or more isoprene 

nits. Isoprene is a five carbon unit, chemically known as 2-methyl-1,3-

butadiene. According to the isoprene rule proposed by Leopold Ruzicka, 

terpenoids arise from head-to-tail joining of isoprene units. 

Carbon 1 is called the ‘head’ and carbon 4 is the ‘tail’. For example, myrcene is 

a simple 10-carbon-containing terpenoid formed from the head to- tail union of 

two isoprene units as follows. 

Unit 6: Steroids  

Structurally, a steroid is a lipid characterized by a carbon skeleton with four 

fused rings. All steroids are derived from the acetyl CoA biosynthetic pathway. 

Hundreds of distinct steroids have been identified in plants, animals and fungi, 

and most of them have interesting biological activity. 

They have a common basic ring structures, three-fused cyclohexane rings, 

together the phenanthrene part, fused to a cyclopentane ring system, known as 

cyclopentaphenanthrene. 

 

Practical Natural Products Chemistry - Module Structure 

Syllabus  

Unit One: Alkaloids  

Experiment No. 1: Extraction Caffeine From Tea Leaves 

 

Unit Two: Terpenes  

Experiment No. 2: Extraction Menthol From Peppermint  

 

Unit Three: Steroids  

Experiment No. 3: Isolation Of Stigmasterol From Soya Bean Oil 

 

Unit Four: Glycosides 

Experiment No. 4: Extraction Of Hesperidine 

                  Unit Five: Plant Acids                  

                  Experiment No. 5: Extraction Citric Acid From Lemon  



                  Unit Six: Tannins 

                  Unit Seven: Flavonoids 
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Assessment   

Midterm: 

Two Midterm exams for theoretical: 2×10% 

Homework and Quizzes: 5%  

One practical exam: 15% 

                                                 Total mark: 40% 

Final Exam: 

One final written exam for theoretical: 40% 

One final Written/practical for practical exam: 20% 

                                                                                    Total Mark: 60% 
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