CH107 Reaction Mechanisms


Kinetic mechanism are a set of elementary molecular reactions used to explain the experimentally observed rate law for the overall reaction.  The rate law may be determined from two points of view:
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Mechanisms are made up of Elementary Moleuclar Reactions

unimolecular:       A → P ;   EQ \f(d[P],dt)=  k [A]    or    bimolecular:       A + B →P EQ \f(d[P],dt)= k [A] [B]
when the reaction is elementary the order of the reaction is determined by the stoichiometry.

Note: when the arrow points at a molecule its rate is positive when the arrow points away from a molecule its rate is negative.  

A + B →P (   EQ \f(d[P],dt)= k [A] [B] or  EQ \f(d[A],dt)= - k [A] [B]
Michaelis Menton Enzyme mechanism:  E  +  S   EQ \o(→,←) ES → E + P


k1

k-1
1.    E + S
→ES   
and    ES
→+   S



k2


2.        ES
→ E  +   P
RDS  rate = k2[ES]
         _____________
total  E +  S → E +  P
adding forward reactions gives overall stoichiometry

This mechanism has two primary steps:

First: 
a bimolecular binding of the enzyme and its substrate to form and intermediate.  The intermediate can break back down back to substrate and enzyme using a unimolecular step.  This is an example of a reversible binding of the substrate to the enzyme.

Second:
A irreversible unimolecular breakdown of the enzyme substrate intermediate to form products.

ES  is an example of an intermediate.  The Intermediate is not a reactant or a product of the overall reaction. It is only present during the course of the reaction.  The Intermediate is not a transition state, it is in a stable energy minimum and can be trapped at low temperatures.

Experimental Consistency

1. The mechanism must be consistent with the overall stoichiometry   E + S →+ P

2. The mechanism must be consistent with the overall rate law  rate = k2 [ES] =  EQ \f(k2 [Eo][S], k' + [S])  or  EQ \f(Vmax[S], Km + [S]) 
3. The mechanism must be consistent with supporting evidence such as: bond energies, intermediate trapping experiments, isotope effects
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