Addition of aldehydes and their equivalents to electron-deficient alkenes
using N-Hydroxyphthalimide (NHPI) as a polarity-reversal catalyst
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The Acyl Radical
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SOMO has substantial s character and is relatively unaffected by substituents.
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Some Acyl Radical Additions to Olefins

- A competition experiment
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-Acyl radical is nucleophilic in nature.
-Yields are low, selectivities better at low temperature.

-Acyl equivalent addition to enones
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-Yields spotty, photlytic conditions make sensitizer choice crucial.
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Yields : 10 -35%

Selectivity (A:B) : 1:10
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Yields: 35-65%
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The problem with acyl radical chain reactions
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-The solution is to by-pass this step.

Hydrogen atom transfer from sifane

Very Slow
Re + Et;SiH — RH + EtjSie

(90.1 keal)

Nucleophilic radical abstracting
electron rich hydrogen atom.

Chem. Commun. 1989, 1387.

Chain Transfer Is Slow!

Add a thiol to cycle radical around slow step

Fast
Re + XSH RH + XSe
(91.8 kcal)
Fast .
XSe + Ef,GiH XSH + Et;Sie

Nucleophilic radical easily generates electropbhilic radical which

can easily
abstract electron rich hydrogen.

Bond polarity is dictating reaction kinetics! Thiols are a polarity reversal catalysts.
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N-hydroxyphthalimide (NHPI) as a polarity reversal catalyst
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20% Peroxide Initiator
Toiuene @ 80°C, 12 hr

Reaction also works with oxolanes
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N-hydroxyphthalimide (NHPI) as a polarity reversal catalyst
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Three component coupling with NHPI
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Hydroacylation of electron-rich alkenes with NHPI
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-Addition of acyl radical into electron
rich alkenes more difficult.
-Conditions relatively mild.

Chem. Commurn., 2001, 2352
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Summary
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Slow step is by-passed by NHP! propogation

-NHPI mediated acyl radical addition to alkenes proceeds in good yields with modest generality.
-Mild conditions which do not require photolysis.
-Addition to electron-rich alkenes substantially improved with NHPI as catayst.
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