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7.8: Introduction to Lewis Acids and Bases

Introduction to Lewis Acids and Bases:

Acids and bases are an important part of chemistry. One of the most applicable theories is the Lewis acid/base motif that extends
the definition of an acid and base beyond H  and OH  ions as described by Brønsted-Lowry acids and bases.

The Brønsted acid-base theory has been used throughout the history of acid and base chemistry. However, this theory is very
restrictive and focuses primarily on acids and bases acting as proton donors and acceptors. Sometimes conditions arise where the
theory does not necessarily fit, such as in solids and gases. In 1923, G.N. Lewis from UC Berkeley proposed an alternate theory to
describe acids and bases. His theory gave a generalized explanation of acids and bases based on structure and bonding. Through the
use of the Lewis definition of acids and bases, chemists are now able to predict a wider variety of acid-base reactions. Lewis'
theory used electrons instead of proton transfer and specifically stated that an acid is a species that accepts an electron pair while a
base donates an electron pair.

Figure 11: A Lewis Base (B) donates it electrons to a Lewis Acid (A) resulting in a coordinate covalently bonded compound, also
known as an adduct.

The reaction of a Lewis acid and a Lewis base will produce a coordinate covalent bond (Figure 11). A coordinate covalent bond is
just a type of covalent bond in which one reactant gives it electron pair to another reactant. In this case the lewis base donates its
electrons to the Lewis acid. When they do react this way the resulting product is called an addition compound, or more commonly
an adduct.

Lewis Acid: a species that accepts an electron pair (i.e., an electrophile) and will have vacant orbitals
Lewis Base: a species that donates an electron pair (i.e., a nucleophile) and will have lone-pair electrons
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