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Nucleophilicity and Electrophilicity of Radicals

Lei Shi~
School of Science, Harbin Institute of Technology, Shenzhen 518055, Guangdong Province, China.

Abstract: Radical philicity and polar effects are key concepts underpinning radical reactivity and selectivity. In
general, the radical species can be divided into two classes, namely, electrophilic and nucleophilic, on the basis of its
reactivity, atom electronegativity, and stability of the resulting species through electron gain or loss. In this article we
aim to establish guidelines for understanding radical philicity from different carbon-centered and heteroatom-centered
radicals and we accompany our discussion with representative synthetic examples.
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) Radical ph|I|C|ty by analyzing coupling partner b) Radical philicity by analyzing hydrogen atom transfer
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c) Radical philicity by analyzing single electron transfer d) Radical philicity by analyzing the adjacent group
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a) Radical philicity of alkyl radicals

H E . @ OAc Y Bn” S TBSO]\
H){H Wy D ’ n—Bu). AHNT A F

TBSO TBSO. TBSO.

D S

Nucleophilic ~ Nucleophilic ~ Nucleophilic  Nucleophilic Nucleophilic Nucleophilic Nucleophilic Nucleophilic Nucleophilic Nucleophilic Nucleophilic
H, P BPin SiRs Me._SiMe,Ph
F CN CO,Et co,Me H., OR - L . . Me.__Bdan 2
* g Si-OR \r .
Q Q Q Q \ H 1 Me
F F H H H” "CO,EtMe COMe H OR I-Pr n-Hex Me’ Me
Electrophilic  Electrophilic ~Electrophilic Electrophilic Electrophilic Electrophilic Electrophilic Electrophilic Nucleophilic Nucleophilic

b) Radical philicity of carbon-centred sp and sp? hybrid radicals
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Radical philicity of heteroatom-centered radicals
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a) The philicity of the abstracting radical changes the HAT site selectivity
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b) Radical regulation of alkyl radicals
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