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1.  Serine protease inhibitors

2.  Enzyme inhibitor discovery
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Photoaffinity labeling

Covalent binding of a ligand to its associated protein triggered by light



Photoaffinity labeling

Singer et al. Proc. Nat. Acad. Sci. USA. 1973, 2567



Photoaffinity labeling

Major photoaffinity functional groups and their reactive intermediates

much better than phenyl



Photoaffinity labeling

Productive and nonproductive reactions of carbenes. 
The carbene species generated by photolysis of trifluoromethylphenyldiazirine (red) undergoes many possible 
reactions to give productive capture of targets (blue) or destructive side reactions (green).

Smith, Collins Future Med. Chem. 2015, 159



Photoaffinity labeling

Xia, Peng  Chem. Rev. 2013, 7880



Photoaffinity labeling

Mechanism: photoactivation of benzophenones

Sumranjit, Chung  Molecules 2013, 10425



Photoaffinity labeling

Mechanism: photoactivation of aryl azides

Sumranjit, Chung  Molecules 2013, 10425



Photoaffinity labeling

Mechanism: photoactivation of diazirines

Sumranjit, Chung  Molecules 2013, 10425



Photoaffinity labeling

Diazirines synthesis

Ueno et al.  Chem. Comm. 2010, 7367



Photoaffinity labeling

Smith, Collins Future Med. Chem. 2015, 159

examples

Azide-radioisotope photoaffinity 
probe

Diazirine-biotin photoaffinity probe



Photoaffinity labeling

Smith, Collins Future Med. Chem. 2015, 159

Benzophenone-biotin click 
photoaffinity probe

Diazirine-fluorescent click 
photoaffinity probe

examples



Photoaffinity labeling

SDS-PAGE analysis of digested peptide fragments.
Suzuki et al. Org. Biomol. Chem. 2004, 637



Photoaffinity labeling

Bifunctional photoaffinity probe

Nakanishi et al.  Chem. Comm. 1999, 365

•  Irradiation simultaneously label + fragments the probe



Photoaffinity labeling Bifunctional photoaffinity probe

Nakanishi et al.  Chem. Comm. 1999, 365

1. ester coupling 
2. incubation 
3. irradiation 
4. proteolysis 
5. amine reaction



Photoaffinity labeling Bifunctional photoaffinity probe

Knight et al.  Beilstein J. Org. Chem. 2010, 810



Photoaffinity labeling

Covalent binding of a ligand to its associated protein triggered by light

Can also be used to study protein-protein interactions


