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Introduction to Radicals

“Think of radicals as smash-and grab raiders. They pick the first shop that catches their eye, smash the window, and run off with a
handful of jewellery from the front of the display.

lons in solution are stealthy burglars. They scan all the houses on the street, choose the most vulnerable, and then carefully gain
entry to the room that they know contains the priceless oil painting.”

Organic Chemistry, by Clayden, Greevs, Warren, Wothers, OUP 2"d Edition, p. 1033
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Introduction to Radicals

Radicals (such as O,) are involved in DNA damage and other cellular degradation processes.
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Radicals enable powerful chemical transformations:
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“On Trivalent Carbon”

| !CI | + ZnCl| — | O
hexaphenylethane
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“This work will be continued and | wish to reserve the field for myself.” — M. Gomberg, 1900




Radical Formation via

(1) Homolysis of weak o-bonds

(2) Electron transfer (reduction)
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(3) Substitution (2" order Homolytic Substitution or S;,2)
X Y-z —> XxX-Y Z

(4) Addition

(5) Elimination



Heterolysis and Homolysis

Heterolysis: bonds break and one atom gets both bonding electrons; products are ions.

©

8 electrons in outer shell

Homolysis: bonds break and the atoms get one bonding electron each; products are radicals.
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C|/C| — cl + cl NOTE: Radicals are neutral

species, so changes in solvent

7 electrons in outer shell each  Polarity have little effect on rate.

Two ways of drawing a radical mechanism:
R + H—R ——> R—H + R

or
R + H—R ——> R—H + R




What’s next?

Radical Formation




