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Three rough groups of H-bonds:
• Weak and dissymmetric ; of electrostatic nature.
• Strong and symmetric ; 3-center-4-electron covalent bond.
• Moderate ; of intermediate nature.

Scheme of potential energy w.r.t. Reaction Coordinates (RC) ; 1-2 Single Well (SW) ;
3-4 symmetric Double Well (DW) ; 5-6 asymmetric DW ; 7-8 asymmetric SW ; 
horizontal bars are the ZPE minima.

Reference: J. Mol. Struct. 2006, 790, 40. Example: J. Am. Chem. Soc. 2002, 124, 13554.

Outline of a transition-state hydrogen-bond theory
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Non-assisted H-bonds

Charge-assisted H-bonds (CAHB)
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Σ/Π-bond polarization-assisted H-bonds (CAHB)
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CL 5 Resonance-assisted or π-bond cooperative H-Bond, RAHB (strong)
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CL 6 Polarization-assisted or σ-bond cooperative H-Bond, PAHB (medium-strong)

• The H-bond levels out the difference of proton affinities (PAs) or 
acid-base dissociation constants (pKa) of the donor and acceptor 
moieties

• Explains the strength of CLs 2-5
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PA/pKa Equalization Principle

Proton Transfer (PT) Pathway
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Ketohydrazone-Azoenol
System as an example


