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•  Common elements that form H-bonds:  S, O, N, F!
•  H-bonds involving C-H donors (proteins)!



Steiner, T. Angew. Chem. Int. Ed. 2002, 41, 48.!



•  H-bond strength depends on its length, linearity, 
microenvironment and pKa values of the H-sharing components.!

•  H-bonds in water are relatively weak because of the pKa 
mismatch between H3O+ (-1.7) and H2O (15.7).!

–  The proton in the structure is tightly associated with OH- as a water 
molecule.!

•  In the gas phase, the dielectric constant is low.!
–  Hydrogen bonds between heteroatoms with matched pKa values can be ≅ 

2.5 Å and very strong (25-30 kcal/mol)!











Ordering of water 
molecules around 

hydrophobic residues 
on the surface of a 
protein (clathrate) – 
plays a key role in 
the hydrophobic 

effect 
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