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11.1: Overview

Learning Objectives

o Students will be able to draw a direct comparison between the selectivity of a reaction and the free energy of activation (
AG?) of the rate determining step of the reaction.

o Students will be able to indicate which directing groups have the greatest impact upon selectivity and how this selectivity
correlates to reaction rate.

Overview: This exercise seeks to help you understand the root of selectivity in electrophilic aromatic substitution. Specifically, you
will analyze data for the rate determining breaking of aromaticity in the electrophilic aromatic nitration of toluene and 1-methoxy-
2-methyl-3-nitrobenzene. From these analyses you will compare the stability of the resonance stabilized ¢ (sigma) complexes and
how they relate to the transition states separating them from the starting arene.

Faculty Notes: This exercise is designed to help students better understand the underlying cause of ortho/para or meta selectivity
in an electrophilic aromatic substitution reaction. Before assigning the exercise, students should have covered the concept of
electron-donating and electron-withdrawing arene substituents and their effect of rate of reaction and selectivity. This exercise
should take students about an hour to complete.

This page titled 11.1: Overview is shared under a CC BY-NC-SA 4.0 license and was authored, remixed, and/or curated by Nicholas Boaz and
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@ 0 a @ 11.1.1 https://chem.libretexts.org/@go/page/470399


https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://chem.libretexts.org/@go/page/470399?pdf
https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Understanding_Organic_Chemistry_Through_Computation_(Boaz_and_Pearce)/11%3A_Examining_the_Energetics_of_Selectivity_in_Electrophilic_Aromatic_Substitution/11.01%3A_Overview
https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Understanding_Organic_Chemistry_Through_Computation_(Boaz_and_Pearce)/11%3A_Examining_the_Energetics_of_Selectivity_in_Electrophilic_Aromatic_Substitution/11.01%3A_Overview
https://creativecommons.org/licenses/by-nc-sa/4.0
https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Understanding_Organic_Chemistry_Through_Computation_(Boaz_and_Pearce)/11%3A_Examining_the_Energetics_of_Selectivity_in_Electrophilic_Aromatic_Substitution/11.01%3A_Overview?no-cache

