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9.1: Homolytic and Heterolytic Cleavage

For the reactions we learned so far, bond breaking occurs in the way that one part of the bond takes both electrons (the electron
pair) of the bond away. For example of Sy1 reaction, the leaving group Br leaves with the electron pair to form Br~ and carbocation

intermediate.
CH, HsC
CH3—(|3—/Er —_ H,C—C @ + Br
<|:H3 CHs

example of heterolytic bond cleavage

This process is called heterolytic bond cleavage, the o bond breaks heterolytically. As we have always been doing, an arrow with
the double-barbs is used to show heterolytic cleavage, that is the transfer of electron pair specifically:

77N

There is another type of bond breaking process, in which each part of the o bond takes one electron away, as shown below:
I~
A—B —= A+ + B
homolytic bond cleavage This is called homolytic cleavage , or hemolysis . The electron pair separate evenly to each
part, and as a result both products contain a single electron. The species that contain one or more single electron is called radical (or
free radical). Radicals are produced from homolytic cleavage. The arrow with sing-barb (like the shape of a fishhook) is used to
show homolytic cleavage, that is single electron transfer specifically:

/\ Homolysis occurs mainly for non-polar bonds, heat or light (delta is the symbol for heat; hv is used to show light) is

needed to provide enough energy for initiating the process. For example:
AN Aor hv

Cl—Cl — 2 Cl*
(heat or light)

AN 1
RO—OR Aorhy 2 RO-

Radical is another highly reactive reaction intermediate, because of the lack of octet. The substitution reaction we will learn in this
chapter involves the radical intermediate.

This page titled 9.1: Homolytic and Heterolytic Cleavage is shared under a CC BY-NC-SA 4.0 license and was authored, remixed, and/or curated
by Xin Liu (Kwantlen Polytechnic University) .

https://chem.libretexts.org/@go/page/359615



https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://chem.libretexts.org/@go/page/359615?pdf
https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Organic_Chemistry_I_(Liu)/09%3A_Free_Radical_Substitution_Reaction_of_Alkanes/9.01%3A_Homolytic_and_Heterolytic_Cleavage
https://chem.libretexts.org/Bookshelves/Organic_Chemistry/Organic_Chemistry_I_(Liu)/09%3A_Free_Radical_Substitution_Reaction_of_Alkanes/9.01%3A_Homolytic_and_Heterolytic_Cleavage
https://creativecommons.org/licenses/by-nc-sa/4.0
https://www.kpu.ca/science/chemistry/faculty/xin-liu
https://kpu.pressbooks.pub/organicchemistry/

