
Study Material:  

Drugs acting on the Endocrine System, focusing on the nomenclature, stereochemistry. 

1. Nomenclature of Steroids 

Steroids are classified based on their structure, typically characterized by a core 

cyclopentanoperhydrophenanthrene ring system. For corticosteroids: 

 Cortisone (11-Dehydrocortisol): A glucocorticoid used for anti-inflammatory and 

immunosuppressive effects. 

 Hydrocortisone (Cortisol): The active form of cortisone; a naturally occurring steroid 

hormone used to treat various inflammatory conditions. 

 Prednisolone: A synthetic glucocorticoid derived from hydrocortisone, used to manage 

inflammation and autoimmune disorders. 

 Betamethasone: A potent synthetic glucocorticoid used in various allergic and 

inflammatory conditions. 

 Dexamethasone: A highly potent glucocorticoid with long-lasting effects, commonly 

used in anti-inflammatory treatments. 

2. Stereochemistry of Steroids 

Stereochemistry plays a vital role in steroid activity. Steroids are defined by the spatial 

arrangement of functional groups attached to their four-ring backbone: 

 Cortisone and Hydrocortisone: Differ by the presence of an oxygen atom at position 

11 (hydroxyl group in hydrocortisone, keto group in cortisone). 

 Prednisolone: Has a double bond between C1 and C2, increasing its anti-inflammatory 

activity. 

 Betamethasone and Dexamethasone: Both possess a fluorine atom at position 9, and 

their stereochemistry at C16 is critical for potency. Betamethasone has a β-methyl 

group, while dexamethasone has an α-methyl group, contributing to differences in their 

duration of action and potency. 

3. Metabolism of Steroids 

 Cortisone is converted into hydrocortisone in the liver. It undergoes reduction, 

oxidation, and hydroxylation processes. 

 Hydrocortisone is metabolized primarily in the liver and excreted as glucuronides or 

sulfates. 

 Prednisolone is metabolized through oxidation and reduction reactions, producing 

inactive metabolites. 

 Betamethasone and Dexamethasone: Both are metabolized in the liver via CYP450 

enzymes, leading to hydroxylated inactive metabolites that are eventually excreted. 

Summary of Applications 

 Cortisone and Hydrocortisone: Commonly used for their anti-inflammatory and 

immunosuppressive properties. 



 Prednisolone: Effective in treating autoimmune disorders and allergies. 

 Betamethasone and Dexamethasone: Potent steroids with applications in conditions 

requiring strong anti-inflammatory or immunosuppressive treatment, such as severe 

allergies or asthma. 

Each drug’s stereochemistry influences its binding affinity to glucocorticoid receptors, while 

its metabolism determines the drug's duration of action and potency. 

 

Corticosteroids 

Introduction 

Corticosteroids are a class of steroid hormones that are either produced by the adrenal cortex 

or synthesized. They are primarily used for their anti-inflammatory, immunosuppressive, and 

anti-allergic properties. 

Nomenclature 

 Cortisone, Hydrocortisone, and other corticosteroids are named based on their chemical 

structure and modifications, such as hydroxylation, fluorination, and methylation. 

Stereochemistry 

The stereochemistry of corticosteroids, such as the orientation of the hydroxyl groups at C11, 

C16, and C9, influences their receptor binding and potency. For example, Dexamethasone's 

potency is increased by a fluorine at C9 and a methyl group at C16. 

Metabolism 

Corticosteroids undergo extensive metabolism primarily in the liver. They are metabolized via 

hydroxylation, oxidation, and conjugation reactions before being excreted in urine. 

Hydrocortisone is the active form of cortisone and is metabolized more rapidly than synthetic 

steroids like Prednisolone and Betamethasone. 

Pharmacological Effects 

Corticosteroids act by binding to glucocorticoid receptors, reducing inflammation, suppressing 

the immune system, and regulating various metabolic processes. They are used in conditions 

ranging from asthma and rheumatoid arthritis to autoimmune diseases and certain cancers. 

Conclusion 

Understanding the nomenclature, stereochemistry, and metabolism of corticosteroids is 

essential in their clinical application and optimization for patient care. The subtle differences 

in structure lead to significant variations in their therapeutic use and effectiveness. 


