
 

CYSTEINE–SPECIFIC DUAL LABELLING OF PROTEINS USING STRAINED 
[2.2.1]AZABICYCLIC VINYL SULFONES 

Enrique Gil de Montesa, Ester Jiménez-Morenob, Bruno L. Oliveirab,  
Inmaculada Robinaa, Gonçalo J. L. Bernardesb,c, Antonio J. Moreno-Vargasa 

aDepartamento de Química Orgánica, Facultad de Química, Universidad de Sevilla,  
C/ Prof. García González, 1, 41012-Seville, Spain 

bDepartment of Chemistry, University of Cambridge, Lensfield Road, CB2 1EW 
Cambridge, United Kingdom 

cInstituto de Medicina Molecular, Faculdade de Medicina da Universidade de Lisboa, 
Av. Prof. Egas Moniz, 1649-028 Lisboa, Portugal 

The development of simple and robust methodologies that enable the installation of two 
or more distinct synthetic modifications into a protein is an area of prominent interest.[1] 
For this purpose, the use of multifunctional scaffolds that simultaneously display two 
different modifications and one handle for site-selective protein modification, is the 
most straightforward strategy.  

This work shows the use of [2.2.1]azabicyclic vinyl sulfones that simultaneously enable 
cysteine-selective protein modification and introduce a handle for further bioorthogonal 
ligation.[2] In particular, model biotinylated reagent 1 has been employed for the 
modification of two cysteine-tagged proteins, Ubiquitin and C2Am, under mild 
conditions. The dienophile present in the mono-labelled azabicycle-C2Am bioconjugate 
could react with a fluorogenic tetrazine in cells via inverse electron demand Diels-Alder 
(iEDDA) reaction to afford a dual-labelled bioconjugate. This new bioconjugate 
allowed selective apoptotic cells imaging.   
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