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Figure Three dimensional plot of linear free energy relationship

Rate constant of ammonia is smaller ? : Chlorine has been widely used for disinfectant in water service, domestic fungicide, etc.
Chlorine in hypochlorite ion reacts with ammonia and amines to produce chloramines. The plot of the rate constants (Kp) of the reaction

vs. the acid formation constants (Ky , reciprocal of acid dissociation constant) of amines gives a straight line, whereas the plot of

ammonia looks lower below the line (Figure, left panel). In fact, ammonia shifts right but downward from the line because of its unusually
larger acid formation constant.

Measure of nucleophilicity : Nucleophilicities are represented by the acid formation constants, Hammett or Taft's substituent constants,
etc. Enthalpies of cation formation (At jon) can be a new measure of nucleophilicity. As the enthalpies of cation formation of amines are

applied for a measure of nucleophilicity, ammonia in addition to amines is well correlated with the rate constants in the limited area
(Figure, right panel). The relationship between the acid formation constants and the enthalpies of cation formation is bent. If the
relationship is linear, ammonia should have relatively large acid formation constant (Figure, base).
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