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Aryl cation as intermediate in organic reactions.

Br L Nu
——— = L
%/ -Br- Nu- Syl
Slow . 3
X NuU- Nu
st (O 5= CF -
Phenyl Cation

Clayden, Greeves, Warren, Wothers, Organic Chemistry, Oxford Press



Thermal generation of aryl cations.
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Aryl cations as new reactive intermediates
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- Addition to the solvent - NO Addition to the solvent
- Hydrogen abstraction from the solvent

- Reaction with © nucleophiles

(olefins, alkynes and (hetero)aromatics).
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Advantages of the photochemical approach.
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Phenyl cations from aryl halides and esfém
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- Conditions for the photochemlcal generatlon of trlplet phenyl catlons ‘
1. The photoheterolytic cleavage must arise from the triplet excited state (efficient ISC

required).

2 Reactions have to be carried out in polar solvents (AcOEt, MeCN, CH;OH, H,O, CF;CH,OH).



Triplet Phenyl cations from aryl halides and esters
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Photogeneration of triplet phenyl cation (*(Ar*)
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Triplet Phenyl cations from aryl halides and esters
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Triplet Phenyl Cations: synthetic applications
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Reactivity of phenyl cations with alkenes. Observed pathways
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Poor chemoselectivity with unfunctionalized alkenes
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Metal-free arylations via triplet phenyl cation
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Intramolecular/intermolecular addition of a nucleophile
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Intramolecular/intermolecular addition of a nucleophile
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Reactivity of phenyl cations with alkynes: synthesis of arylalkynes
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Reactivity of phenyl cations with alkynes: synthesis of arylalkynes
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Reaction with arenes: synthesis of biaryls
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The pros and cons of phenyl cations
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Irradiation time: 4-36 hours

Phenyl cations are short lived intermediates
(100-400 ns)

Nucleophiles have to be used in a large excess
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(up to 10-20 fold amount).

Coupled products E-factor and PMI: 100-150 Kg/Kg
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From batch... ...to flow
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Photochemical arylations under flow conditions
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