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Electron and hydrogen transfer in organic photochemical reactions 

Electron as well as hydrogen transfer steps play a central role in many photochemical reactions of 

interest for application to organic synthesis. Often, both reactions are linked together, for example, in 

the sense that a hydrogen atom is transferred in two steps: an electron transfer is followed by a proton 

transfer. In some cases stereo or regio selectivity depends on how hydrogen is transferred, either in a 

two step mechanism as outlined or in a one step process in which proton and electron are transferred 

almost simultaneously. Photochemical electron transfer is also encountered in photocatalytic reactions. 

These transformations are also applied to organic synthesis.In this regard, mechanisms and application 

to organic synthesis of three photochemical reactions will be discussed:  

The photoinduced radical tandem addition cyclization of aromatic tertiary amines with alkenes 

[1] (this reaction has also be carried out using heterogeneous photocatalysis. [2]) (Scheme 1) 

 
Scheme 1 

 

The addition of naphthylamine derivatives to alkenes which is induced by a photochemical 

electron transfer (Scheme 2). [3] 

 

 
Scheme 2 
 

Triplet sensitized intramolecular radical reactions of furanone derivatives (Scheme 3). [4] 
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