LibreTextsm

3.6: Proton Transfer in Carbonyl Addition

Proton transfer is rapid, especially if it is transferred from a very acidic position. For example, a proton can easily be transferred
from a positively charged oxygen atom to a neutral oxygen (resulting in a new, neutral oxygen and a new, positive oxygen). These
species would be in equilibrium with each other.
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o Proton transfer is rapid.
o Protons can be transferred from more acidic to less acidic position.
o Protons can be transferred from one acidic position to another of similar acidity, although the equilibrium may not be favored.

It would not be as easy to transfer a proton from a neutral oxygen to another neutral oxygen. Sometimes, a neutral oxygen can
transfer a proton to a negatively charged one, but the equilibrium will depend on the relative pKa values of the two species. In the
case below, the tert-butoxide is a less stable anion than the hydroxide because the tert-butoxide is larger and requires more
organization of solvent molecules around it.
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It is tempting to think that a proton could be transferred directly from a cationic position to an anionic position in the same
molecule. That might not occur, however. In terms of conformational analysis, the two positions might not be able to twist around

and reach each other. The usual rule applies: two atoms may need to be greater than five atoms away from each other along a chain
before they can reach around and make contact.
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If the solvent has a lone pair, it may pick up the proton from the acidic position and drop it off on the basic position. These events
are made easy by the fact that the reacting molecules are usually surrounded by many solvent molecules.
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e Solvent can often act as a proton shuttle.

This page titled 3.6: Proton Transfer in Carbonyl Addition is shared under a CC BY-NC 3.0 license and was authored, remixed, and/or curated by

Chris Schaller via source content that was edited to the style and standards of the LibreTexts platform.

https://chem.libretexts.org/@go/page/195889



https://libretexts.org/
https://creativecommons.org/licenses/by-nc/3.0/
https://chem.libretexts.org/@go/page/195889?pdf
https://chem.libretexts.org/Bookshelves/General_Chemistry/Book%3A_Structure_and_Reactivity_in_Organic_Biological_and_Inorganic_Chemistry_(Schaller)/III%3A_Reactivity_in_Organic_Biological_and_Inorganic_Chemistry_1/03%3A_Addition_to_Carbonyls/3.06%3A_Proton_Transfer_in_Carbonyl_Addition
https://creativecommons.org/licenses/by-nc/3.0
https://www.csbsju.edu/chemistry/faculty/chris-schaller
https://employees.csbsju.edu/cschaller/practical.htm

