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The catalysis is one of the most important areas for the reaction synthesis and 

mechanists. Actually, there are thousand types of different catalysts. As we all know, a catalyst 
is a substance that increases the reaction rate but without reacting with the reagents and 
without modifying the course of the reaction. According to this definition, there is a new type of 
catalyst that we will probably use in the future: an Oriented External Electric Field (OEEF).  

 
In this research we study the general effects of an OEEF on the reactions and applied 

to different types of bonds. From this first application of the OEEF we extracted the Shaik rules, 
which are general rules about the OEEF effects in all type of bonds we know about. 

 
Secondly, we look at the Valance Bond (VB) diagrams, what they are and how to build 

them. This is a really good tool to understand which are all the structures involved in a reaction, 
plus the reagents and products, how intermediates appear and how we obtain the energy profile 
of any reaction (which we all know and have studied). Furthermore, we study the effect of the 
dipole moment in the opposite direction to the OEEF. The VB diagram model is the basic model 
to understand the Shaik rules for OEEF. 

 
We applied all this knowledge in four reactions: Diels-Alder reaction, Menshutkin 

reaction (SN2), benzene nucleophilic aromatic substitution (SNAr) and cyclobutene ring opening 
reaction by conrotatory rotation. We study the effects of the OEEF and how the reagents 
substituents can affect on this reactions, resulting in catalysis or inhibition. 

 
With all the initial knowledge and the new one acquired we study the cyclobutene ring 

opening reaction by disrotatory rotation and how the OEEF affects this reaction. We propose 
how to apply them so that the reaction goes from forbidden to allowed, something that no one 
has done before. 

 
Finally, we can say that we study the OEEF and its applications, a new type of catalyst 

that has many possibilities despite its possible negative effects. 
 


