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Abstract:  Weak noncovalent interactions play central roles in molecular 
recognition, self-assembly, solvation, and chemical reactivity, yet their quantitative 
measurement in solution remains a longstanding challenge. This presentation will 
highlight a research program focused on the experimental quantification of 

noncovalent forces using molecular torsion balances.  

By employing such model systems, small interaction energies are converted into 
measurable conformational equilibria that can be quantified by NMR spectroscopy. 
These approaches enable systematic investigation of how solvation and substituent 
effects modulate weak interactions in solution, while minimizing complications 
associated with traditional intermolecular measurements. The results provide 

direct insight into the physical origins of noncovalent forces and their sensitivity to 
molecular environment.  
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