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Drug interaction map of a novel sulfonamide within the carbonic 
anhydrase active site 

Why this research is important 

The carbonic anhydrase enzyme is found in many cells in 

the body, including blood, and is fundamental to 

breathing—something we all need to do to live. As different 

forms of this enzyme are located in many different areas of 

the body, it has been difficult to develop selective 

inhibitors for one specific action. For example, to prevent 

glaucoma without adversely affecting other body functions 

such as the liver or kidney. Developing selective inhibitors 

of carbonic anhydrase would allow for possible treatments 

without significant side effects elsewhere. 

How the research was conducted 

The research was a combination of computational 

chemistry and synthetic organic chemistry. 

Computationally, the carbonic anhydrase enzyme was 

loaded into the Molecular Operating Environment (MOE) 

software package. Several small novel sulfonamide-based 

inhibitors (i.e., drugs) were “docked” within the active site 

using MOE. The binding energies were then calculated 

between each of the inhibitors and the active site zinc ion 

and surrounding amino-acid residues. By comparing the 

binding energy of the various inhibitors, we could predict 

the effectiveness of each compound as a potential drug. In 

What you need to know 

The carbonic anhydrase enzyme converts carbon 

dioxide and water into carbonic acid. If it is 

malfunctioning, it can cause numerous conditions, 

including glaucoma and epilepsy. With limited 

treatments available, we investigated novel therapeutics 

using a combination of computational and synthetic 

chemistry, resulting in promising leads. 



  

 

addition to the novel inhibitors, two known inhibitors, one 

a prescription drug (i.e., acetazolamide), were docked in 

the active site to generate a baseline binding energy for 

comparison. Experimentally, the next step is synthesizing 

the best-scoring inhibitors using a new methodology 

developed in the lab. 

What the researchers found 

Three of the four proposed novel inhibitors showed a 

stronger binding energy to the active site than the two 

known inhibitors and, therefore, legitimate synthetic 

targets. One of the target inhibitors is nearly synthesized in 

the lab requiring one final step to be complete, thus 

validating the new synthetic strategy. 

How this research can be used 

The novel inhibitors need to be tested biologically to 

determine their selectivity and efficacy as the next step. With 

that information, potential therapeutics could be developed, 

and this approach could be applied to other biochemical 

systems. 
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