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Synthesising fully organic, multiply entangled macromolecules without resorting to metal templation 

represents a formidable challenge. [1] In this presentation, I will discuss the efforts of our group to 

develop reliable metal-free methodologies to access multiply entangled macromolecules. We have 

notably demonstrated that the hydrophobic effect could be rationally exploited to direct the folding of 

exceptionally compact entangled macromolecules. [2] This methodology is easy to implement, 

generally high yielding and allows for the synthesis of macromolecules with different topologies. 

Importantly, the presence of tight entanglements reduces the conformational freedom of these 

macromolecules, thereby affecting their chirality [3] and their ability to bind small molecules [4] and 

anions. [5]  

 

 
 

 

[1] (a) J. F. Stoddart, Nano Lett. 2020, 20, 5597; (b) S. D. P. Fielden, D. A. Leigh, S. L. Woltering, 

Angew. Chem. Int. Ed. Engl. 2017, 56, 11166. 

[2] F. B. L. Cougnon, K. Caprice, M. Pupier, A. Bauzá, A. Frontera, J. Am. Chem. Soc. 2018, 140, 

12442. 

[3] K. Caprice, D. Pál, C. Besnard, B. Galmés, A. Frontera, F. B. L. Cougnon, J. Am. Chem. Soc. 2021, 

143, 11957.  

[4] K. Caprice, M. Pupier, A. Bauzá, A. Frontera, F. B. L. Cougnon, Angew. Chem. Int. Ed. 2019, 58, 

8053. 

[5] C.D. Do, D. Pál, A. Belyaev, A. Kiesilä, E. Kalenius, B. Galmés, A. Frontera, A. Poblador-

Bahamonde, F. B. L. Cougnon, Chem. Commun. 2023, 59, 13010.  

 


