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DESCRIPTION  

 

Enantiomers are a type of stereoisomer that have the same molecular formula 

and sequence of bonded atoms but differ in the way the atoms are arranged in 

space. They are mirror images of each other, much like left and right hands. They 

have identical physical and chemical properties, except for the way they interact 

with polarized light and other chiral molecules. This property makes them 

important in fields such as pharmacology, biochemistry, and organic chemistry. 

Enantiomers have one or more chiral centres. A chiral centre is an atom that has 

four different groups attached to it. The most common chiral centre is a carbon 

atom, but other atoms such as nitrogen and sulphur can also be chiral centres. 

The arrangement of the four groups around the chiral centre determines the 

molecule's three-dimensional structure and whether it is a left or right-handed 

enantiomer. 

Enantiomers are named using the R/S system, which is based on the Cahn-Ingold-

Prelog rules. The rules assign priorities to the groups attached to the chiral centre 

based on their atomic number. The group with the highest atomic number is 

assigned the highest priority, and the group with the lowest atomic number is 

assigned the lowest priority. If the groups are arranged in a clockwise direction, 

the molecule is assigned an R configuration. If the groups are arranged in a 

counter clockwise direction, the molecule is assigned an S configuration. 

Enantiomers have the same physical properties, such as melting point, boiling 

point, and density. However, they have different optical properties. Enantiomers 

rotate the plane of polarized light in opposite directions. This property is known 

as optical activity. Enantiomers have the same magnitude of rotation, but in 

opposite directions. This property can be used to distinguish between 

enantiomers in the laboratory. 
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They have identical chemical properties, except for the way they interact with other chiral molecules. This property is 

known as chirality. Enantiomers have the same chemical reactivity, but they may react with different chiral molecules 

to form different products. This property is important in fields such as pharmacology, where enantiomers may have 

different biological activity. The biological activity of enantiomers is an important consideration in drug development. 

Many drugs are chiral molecules, and their enantiomers can have different pharmacological properties. For example, 

the drug thalidomide was once prescribed to pregnant women to alleviate morning sickness. However, it was later 

discovered that one enantiomer caused birth defects, while the other had no effect. This discovery led to the 

development of the R-enantiomer as a sedative and the S-enantiomer as a treatment for leprosy. 

 

Enantiomers also play a role in the synthesis of chiral molecules. Chiral molecules are molecules that have a non-

superimposable mirror image, much like enantiomers. Chiral molecules have important applications in fields such as 

medicine, agriculture, and materials science. Enantiomers can be separated using techniques such as 

chromatography or by reacting them with other chiral molecules to form diastereomers. Diastereomers are a type of 

stereoisomer that have different physical and chemical properties. Unlike enantiomers, diastereomers do not have a 

mirror-image relationship. They have different arrangements of atoms in space, and they can have different physical 

properties, such as melting point, boiling point, and solubility. Diastereomers can also have different chemical 

properties, such as reactivity and biological activity.  

Enantiomers and Diastereomers have important applications in organic synthesis. One application of enantiomers is 

in the pharmaceutical industry. Many drugs are chiral and exist as enantiomers. In some cases, one enantiomer may 

be more effective or less toxic than the other. Therefore, it is important to separate the enantiomers and use only the 

active one in drug development. Diastereomers have applications in the synthesis of complex organic molecules. 

Chemists can use diastereoselective reactions to selectively produce one diastereomer over another. This is 

particularly useful in the synthesis of natural products and pharmaceuticals where the stereochemistry of the 

molecule can have a significant impact on its properties. Overall, the applications of enantiomers and diastereomers 

are vast and play a crucial role in various fields such as drug development, organic synthesis, and materials science. 


