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Organic compounds form the basis of all earthly life and constitute the majority of known chemicals. The bonding patterns 

of carbon, with its valence of four—formal single, double, and triple bonds, plus structures with delocalized electrons—

make the array of organic compounds structurally diverse, and their range of applications enormous. They form the basis 

of, or are constituents of, many commercial products including pharmaceuticals; petrochemicals and agrichemicals, and 

products made from them including lubricants, solvents; plastics; fuels and explosives. The study of organic chemistry 

overlaps organometallic chemistry and biochemistry, but also with medicinal chemistry, polymer chemistry, and materials 

science. 
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DESCRIPTION 

 

Organic chemistry is a sub discipline within chemistry involving the scientific 

study of the structure, properties, and reactions of organic compounds and 

organic materials, i.e., matter in its various forms that contain carbon atoms. 

Study of structure determines their structural formula. Study of properties 

includes physical and chemical properties, and evaluation of chemical reactivity 

to understand their behavior. The study of organic reactions includes the 

chemical synthesis of natural products, drugs, and polymers, and study of 

individual organic molecules in the laboratory and via theoretical (in silico) 

study. The range of chemicals studied in organic chemistry includes 

hydrocarbons (compounds containing only carbon and hydrogen) as well as 

compounds based on carbon, but also containing other elements, especially 

oxygen, nitrogen, sulfur, phosphorus (included in many biochemicals) and the 

halogens. Organometallic chemistry is the study of compounds containing 

carbon–metal bonds. In addition, contemporary research focuses on organic 

chemistry involving other organometallics including the lanthanides, but 

especially the transition metals zinc, copper, palladium, nickel, cobalt, titanium 

and chromium. 
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Early examples of organic reactions and applications were often found because of a combination of luck and preparation 

for unexpected observations. The latter half of the 19th century however witnessed systematic studies of organic 

compounds. The development of synthetic indigo is illustrative. The production of indigo from plant sources dropped from 

19,000 tons in 1897 to 1,000 tons by 1914 thanks to the synthetic methods developed by Adolf von Baeyer. In 2002, 

17,000 tons of synthetic indigo were produced from petrochemicals. 

In 1856 William Henry Perkin, while trying to manufacture quinine accidentally produced the organic dye now known as 

Perkin's mauve. His discovery, made widely known through its financial success, greatly increased interest in organic 

chemistry. 

A crucial breakthrough for organic chemistry was the concept of chemical structure, developed independently in 1858 

by both Friedrich August Kekulé and Archibald Scott Couper. Both researchers suggested that tetravalent carbon atoms 

could link to each other to form a carbon lattice, and that the detailed patterns of atomic bonding could be discerned by 

skillful interpretations of appropriate chemical reactions. 

The era of the pharmaceutical industry began in the last decade of the 19th century when the German company, Bayer, 

first manufactured acetylsalicylic acid—more commonly known as aspirin. By 1910 Paul Ehrlich and his laboratory group 

began developing arsenic-based arsphenamine, (Salvarsan), as the first effective medicinal treatment of syphilis, and 

thereby initiated the medical practice of chemotherapy. Ehrlich popularized the concepts of "magic bullet" drugs and of 

systematically improving drug therapies. His laboratory made decisive contributions to developing antiserum for 

diphtheria and standardizing therapeutic serums. 


