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Chemistry of drugs 

 Chemical compounds that give plants their therapeutic 

properties called constituents of plants because the plant is 

composed of many chemical compounds called (active 

constituents). These active constituents are differentiated 

from (Inert constituents) which also occur in plant and 

animal drugs but have no definite pharmacologic activity 

like cellulose, lignin, starch, coloring matters and others. 

 



• Active constituents may be divided in to 2 classes: 

 

1-Pharmaceutically active. 

2-Pharmacologically active 

1-Pharmaceutically active constituent, may cause 

precipitation or other chemical changes in the medicinal 

preparation (ex. Cinchona bark or it's extract could not 

be used in formulating preparation containing iron salts 

because the cinchotannic acid would combine with 

these salts and cause precipitation: cinchotannic acid is 

pharmaceutically active constituents. 

 



2-Pharmacologically active constituents are 

responsible for the therapeutic activity of the drug 

that may be either single chemical substances (like: 

alkaloids, glycoside, hormones, enzyme, steroids). 

Or mixtures of principle (like fixed oils, fats, waxes, 

volatile oils, resins, oleoresins). 

 

• All these constituents have been referred to as 

(Secondary) plant substances [differ from primary 

plant substances which include (carbohydrates 

protein and fatty acid). 



The secondary constituents of drug plants are 

influenced by 3 factors:- 

• Heredity (genetic composition) 

• Ontogeny (stage of development) 

• Environment  

Genetic effect induce both quantitative and qualitative 

changes but those caused by environment influences 

are primarily quantitative. 

(ex. Plants of the same species have the same form and 

structure "phenotypically" may differ in genetic 

composition "genotypically" this may results in distinct 

difference in chemical composition such plants are said 

to belong to different chemical races. 

 



• Ontogeny also plays a significant role in the nature of 

the active constituents found in medicinal plants, 

usually the concentration of secondary metabolites 

would increase with the age of the plant but it may 

also rang according to the stage of development (ex. 

In the opium poppy (Papaver somniferum. F. 

Papaveranceae). 

• The morphine content is highest 2-3 weeks after 

flowering, if the plant is harvested earlier, other 

compounds like thebaine predominate, on the other 

hand if harvesting is delayed too long, the morphine 

decomposes. 

 



• Environmental factors that can produce variation in 

secondary plant constituents include: 

*Soil, *Climate, *associated flora and *Methods of 

cultivation.  

• Because all these factors are more or less related, they 

are difficult to evaluate individually, for example: 

Many alkaloid-containing plants accumulate higher 

concentrations of secondary constituents in moist 

regions than in dried land, this may be related to the 

soil which is usually poor in nitrogen in dried region 

and rich nitrogen sources are usually required for 

good yield of alkaloids, this is not necessarily in case 

of volatile oils which doesn’t required excess of 

nitrogen to increased their yielding.  

 



Chemistry of natural drug: 

 
• On the earth the green plant are the main source for many 

organic substances. Some of those natural substances have 

economically useful for various scientific and commercial 

application. These organic substances are synthesize and 

degraded to form another organic substances by series of 

chemical reactions these chemical reactions are named as 

"Metabolism" therefore these organic substances are classified 

as primary and secondary metabolize. 

 

• Primary metabolize: which formed by biosynthesis (by 

anabolism) 

• Secondary metabolize: which formed by the degredation of the 

primary metabolize (by catabolism).  



• Primary metabolize properties by comparison with 

secondary metabolize:- 

1-These substances are formed by photosynthesis. 

2-They found in high concentration in the plant (cells). 

3-They have high molecular weight. 

4-They are sources for energy. 

5-They have structural and functional roles in the plant. 

• Structural: means it found in cell wall constituents. 

• Functional: means it has a role in some plant's 

functions. 

• Ex: Different sugars like glucose, sucrose, amino 

acids, fatty acids DNA, RNA and protein. 

 



• Secondary metabolize properties:- 

 

1-These substances biosynthetically derived from primary 

metabolize by three main pathway: 

a. Shikimic acid pathway 

b. Acetate malonate pathway 

c. Acetate mevalonate pathway. 

2- They have small molecular weight. 

3- They found in small concentration in the cells of plant. 

4- They are not sources of energy. 

5- They have no apparent or clear function in the plant but often 

they have ecological roles. Ex:- volatile oil have pollinetar 

attractant useful for human because they are used as drug. 

 



Biosynthesis of carbohydrate: 

 
• Are the first products formed in the photosynthesis by 

subsequent organic reaction, then the plant can 

synthesized a number of other constituents or 

components. 

• Carbohydrate: This group is consist from different 

organic compounds containing carbon, hydrogen and 

oxygen in addition to nutrient elements. 

• In most of times the ratio of hydrogen and oxygen 

were the same as the ratio in water because these 

compounds are the first product formed by 

photosynthesis and the plant can synthesize a number 

of other constituents by subsequent organic reaction. 

 



• Photosynthesis: is one of the most important biological 

processes attempt on the earth because this process is the only 

source for oxygen by this process the green plant takes the 

photon and converts to chemical energy then plant will use this 

energy to form different organic substances. 

This process consist of two classes of reactions: 

1- Light reactions   2- Dark reaction 

• Light reaction: these reaction are lead to production of two 

types of chemical products: NADPH, ATP and also O2 

3NADP1+3ADP+3H3PO4+2H2O           3ATP+2NADPH+O2+3H2o 

 

 ADP                     adenosine diphosphate  

NADP                  Nicotinamide adenine dinucleotide phosphate 

ATP                     adenosine triphosphate  

 



Dark reaction: 

• They are enzymatic reaction that utilize the energy 

from the light reaction to fix carbon dioxide into sugar, 

in these reaction carbon dioxide CO2 reacts with 

compound (Ribulose 1,5-diphosphate RUDP) to give 2 

molc. Of PGA (3-phosphoglyceric acid) by the action 

of enzyme ribulose diphosphate carboxylase   

• CO2+Rudp            2PGA 

• Then a series of reaction occurred (these reaction 

formed a cycle called Calvin cycle) by this cycle the 

plant formed organic compound called fructose-6-

phosphate (F-6-P) then:- 

 



• F-6-P converted to G-1-P (glucose-1-phosphate) which react 

with UDP (uridin diphosphate) to form UDP- glucose then: 

 

• UDP-glucose either react with F-6-P to form sucrose-P and 

then sucrose or react with fructose to form sucrose directly so 

sucrose is the first sugar formed in photo synthesis and it is the 

main transport material in plant and is the usual precursore for 

oligo and poly saccharide synthesis and a number of reactions 

occurred on it like hydrolysis by invertase ez to formed 

monosaccharide (glucose and fructose) which play very 

important roles in the synthesis of secondary metabolites 

which is we concerned. 

• Basic metabolic pathways for primary and secondary 

metabolites: 

 




