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We present a comprehensive study on the synthesis and evaluation of two novel tri-ring 
cyclosulfonamide analogues, one featuring a flexible 7-membered ring and the other a rigid 6-
membered ring, to explore how ring size influences binding interactions with biological targets. 
Advanced computational modeling, utilizing MM/GBSA calculations, was employed to assess the 
interactions of these compounds with various biological targets. The 7-membered ring analogue 
consistently demonstrated superior binding affinities, with average binding free energies ranging 
from -25.84 to -34.29 kcal/mol across different targets, reflecting its conformational flexibility and 
ability to adapt to diverse binding pockets. In contrast, the 6-membered ring analogue exhibited 
variable performance, achieving a favorable average of -18.30 kcal/mol against one target but 
weaker or unfavorable binding (up to 9.14 kcal/mol) elsewhere, underscoring the limitations 
imposed by its structural rigidity. 

To further evaluate these compounds, we conducted a series of biological assays against relevant 
bacterial strains. These experiments aimed to probe the pharmacological potential of the 
analogues, complementing the computational findings. This study highlights distinct structure-
activity relationships, with the 7-membered ring’s flexibility enhancing binding efficiency and the 
6-membered ring’s rigidity constraining adaptability. By elucidating the role of ring size in 
molecular interactions, this work advances our understanding of cyclosulfonamide derivatives in 
drug design and provides a foundation for future optimization of ring-based scaffolds in medicinal 
chemistry. 

 


