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1) The interstellar organic chemistry 
Following the idea that the main building blocks of life could have been brought on Earth from the interstellar 
medium (panspermy theory), we are willing to understand which kind of organic molecules are present in space, 
why, and what could be the relationship between them and prebiotically relevant compounds. In particular, we 
are interested in cyanopolyynes (H-(CºC)n-CN) and derivatives. We published new syntheses of cyanobutadiyne 



(Angew. Chem. Int. Ed. 2005) and methylcyanobutadiyne (Chem. Eur. J. 2013, J. Org. Chem. 2016). We also 
perform photolyses experiments in the gas phase in order to understand how these molecules could be formed in 
the interstellar medium, and experiments in condensed phase to examine their reactivity. 

 
 

To synthesize the following members of this family, we synthesized the bromocyanobutadiyne (Br-CºC-CºC-CN) 
and reacted it with terminal acetylenes. Contrary to what was anticipated, the corresponding cyanopolyynes were 
not obtained but other complex molecules were isolated, following an unprecedented mechanism (Chem. Eur. J. 
2015, Helv. Chim. Acta 2019). Alkyne metathesis is now currently under investigation to generate conjugated 
triynes (Chem. Science 2020, Organometallics 2021). 

 
 

2) The synthesis and characterization of new 1,1,4,4-tetracyanobutadienes 
We recently showed that a certain number of ynamides reacted very well with tetracyanoethylene to give 1,1,4,4-
tetracyanobutadienes (TCBDs) in high yields, following a sequence of [2+2]cycloaddition-
[2+2]retroelectrocyclization (Chem. Eur. J. 2014; Chem. Asian J. 2017). We are currently taking profit of the 
exceptional electron-withdrawing abilities of the TCBD group to tune the optoelectronic properties of some p-
extended compounds (Chem. Eur. J. 2018, Chem. Comm. 2020, Org. Lett. 2021, Chem. Eur. J. 2022, Tetrahedron 
Chem. 2023).  

 
 

3) Synthesis and study of boron-assemblies 
We recently demonstrated that it was possible to use boron to thread a linear molecule through a macrocycle 
(Angew. Chem. Int. Ed. 2024; ChemistryOpen 2024). When the thread is a BODIPY, the corresponding species are 
highly fluorescent with the macrocycle we used. It is also possible to thread a beta-diketonate, although in that 
case no fluorescence was observed. However, after adding two stoppers and removing boron, we isolated a 
rotaxane through this methodology. 
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