
Compounds and Functional Groups of Organic Chemistry

Guðmundsson Aanrud*

Department of Organic Chemistry, Stockholm University, Stockholm, Sweden

ABOUT THE STUDY

Organic chemistry is a branch of chemistry that delves into the 
study of compounds primarily composed of carbon atoms, often 
bonded to hydrogen, oxygen, nitrogen, Sulphur, and other 
elements. This subfield of chemistry is a cornerstone of the 
natural sciences, playing a vital role in our understanding of the 
molecular processes that underlie life on Earth. Organic 
chemistry is a dynamic and ever-evolving field with far-reaching 
implications in medicine, agriculture, industry, and environmental 
science.

Carbon atom: Building Block of Life Carbon, with its unique 
ability to form stable covalent bonds with other atoms, is the 
linchpin of organic chemistry. Its four valence electrons enable it 
to form diverse and complex structures, making carbon the 
building block of life. In organic compounds, carbon atoms can 
bond to one another in long chains or intricate three-
dimensional networks, creating an astonishing variety of 
molecules.

Hydrocarbons: The Simplest Organic Compounds Hydrocarbons 
are the simplest organic compounds, consisting solely of carbon 
and hydrogen atoms. They act as the building blocks for more 
intricate organic compounds. There are two main types of 
hydrocarbons: aliphatic and aromatic. Aliphatic hydrocarbons 
have linear or branched structures and include alkane, alkene, 
and alkyne compounds. Alkanes are saturated hydrocarbons with 
single bonds, alkenes contain double bonds, and alkynes have 
triple bonds. On the other hand, aromatic hydrocarbons, 
exemplified by benzene, feature a ring-like structure and possess 
unique stability due to resonance.

Functional groups: The Diversity of Organic Molecules The 
incredible diversity of organic compounds arises from the 
introduction of functional groups - specific arrangements of 
atoms or bonds that confer distinct chemical properties. 
Common functional groups include hydroxyl (-OH), carbonyl 
(C=O), carboxyl (-COOH), amino (-NH2), and many others. 
Functional groups can  drastically  alter  a  compound's  reactivity 

and physical properties, allowing chemists to synthesize a vast 
array  of  organic  molecules  tailored for  specific  applications.

Reactivity and mechanisms: Understanding Chemical 
Transformations Organic reactions involve the breaking and 
forming of chemical bonds to create new compounds. 
Mechanisms elucidate the step-by-step processes by which these 
transformations occur. A fundamental concept is nucleophilic 
substitution, where a nucleophile displaces a leaving group in an 
organic molecule. Electrophilic addition reactions, as seen in 
alkene reactions, involve the addition of electrophilic species to 
the carbon-carbon double bond. Understanding reaction 
mechanisms is crucial for synthetic chemistry and drug 
development.

Organic synthesis: Building Complex Molecules The art of 
organic synthesis involves the creation of intricate molecules 
from simpler starting materials. Chemists employ a wide array of 
synthetic methods and strategies to construct target compounds 
with precision. Retrosynthetic analysis, a backward approach to 
synthesis, breaks down complex molecules into simpler 
fragments, guiding the design of synthetic routes. Modern 
organic synthesis has led to the development of countless drugs, 
materials, and chemicals that impact our daily lives.

The future of organic chemistry: Challenges and Innovations 
Organic chemistry continues to evolve as scientists explore new 
frontiers in molecular science. Emerging fields such as 
organometallic chemistry, supramolecular chemistry, and 
bioorganic chemistry offer exciting opportunities for innovation. 
The development of advanced analytical techniques, including 
spectroscopy, mass spectrometry, and computational chemistry, 
empowers researchers to unravel the intricacies of organic 
compounds and their reactions.

Organic chemistry is a captivating and essential branch of science 
that unravels the secrets of carbon-based compounds, shaping 
our understanding of life processes and driving innovation in 
diverse industries. Its rich history, broad applications, and 
ongoing advancements make it a field ripe with opportunities for 
exploration and discovery, ensuring its continued relevance in 
the years to come.
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