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Homogeneous gold catalysis has emerged as a powerful method in organic synthesis due to the unique 

ability of cationic gold complexes to activate unsaturated bonds. In recent decades, gold(I)-catalyzed 

reactions have been widely applied to access complex molecular frameworks, including in the total 

synthesis of natural products. 

Recently, we have developed the synthesis of cyclopentenones with C4-quaternary stereocenters 

through a stereospecific gold-catalyzed sulfonium [3,3]-sigmatropic rearrangement of vinyl sulfoxides. 

The application of this simple asymmetric methodology allowed the total synthesis of seven natural 

sesquiterpenoids, including hitoyopodin A, lagopodin A, isocuparene-3,4-diol and enokipodin A and 

B.1a-d This methodology has also been extended to the use of allenyl ketones or allenoates.1e 

In addition, we have also developed a methodology for the transformation of cyclic vinyl sulfoxides into 

complex chiral polycylic cyclopentenones. Indeed, the synthesis of benz[e]inden-2-one derivatives with 

quaternary centers was achieved with good yields (51-78%) and excellent enantioselectivities (90-99% 

ee).2 Implementation of this asymmetric transformation allowed us to perform the total synthesis of 

myrmenaphthol A, a natural product isolated in 2019 from a Hawaiian sponge of the genus 

myrmekioderma.3 
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Today, there is a real need for original chemical structures in various fields such as pharmaceuticals, 
agrochemicals and materials. What's more, these new structures need to be synthesized efficiently in 
a very limited number of steps. In this talk, we will present a new family of highly functionalized 
building blocks based on captative enamides, opening up a wide range of applications in synthetic 
chemistry, particularly in heterocyclic synthesis. We will present the selective and efficient synthetic 
routes we have developed to access them, followed by our first applications of these building blocks 
to obtain totally novel heterocycles, including unprecedented silacyclic fluorophores. 
 
 
 
 

 
 
 

 
 

References 
1. P. Hansjacob, C. Schwoerer, F. R. Leroux, M. Donnard, Org. Biomol. Chem. 2024, 22, 70–75. 
2. S. Golling, T. Yan, V. Mazan, F. R. Leroux, I. Ciofini, M. Donnard, Adv. Synth. Catal. 2024, 366, 2324–2333. 
3. P. Hansjacob, F. R. Leroux, M. Donnard, Chem. Eur. J. 2023, e202300120. 
4. M. G. Avello, S. Golling, L. Truong-Phuoc, L. Vidal, T. Romero, V. Papaefthimiou, N. Gruber, M. J. Chetcuti, 

F. R. Leroux, M. Donnard, V. Ritleng, C. Pham-Huu, C. Michon, Chem. Commun. 2023, 59, 1537–1540. 
5. P. Hansjacob, F. R. Leroux, V. Gandon, M. Donnard, Angew. Chem. Int. Ed. 2022, 61, e202200204. 
6. S. Golling, P. Hansjacob, N. Bami, F. R. Leroux, M. Donnard, J. Org. Chem. 2022, 87, 16860–16866. 
7. S. Golling, F. R. Leroux, M. Donnard, Org. Lett. 2021, 23, 8093–8097. 
8. P. Wagner, N. Girard, M. Donnard, Org. Lett. 2019, 21, 8861–8866. 
9. P. Wagner, M. Gulea, J. Suffert, M. Donnard, Chem. Eur. J. 2017, 23, 7458–7462. 

O NH

N
O

O

Si

OO

O

N S

NH2

O O

Si

N
Si

N
Catalysis CatalysisN

Original
Captodative Enamides

Original
Heterocycles

N



Towards Sustainable Alternatives: Strategies for Fluoroalkylated 

Building Blocks in Industrial Applications 

Frederic Leroux1  

1 Université de Strasbourg, UMR CNRS 7042-LIMA, ECPM, 25 rue Becquerel, Strasbourg 67087, 

France. 

frederic.leroux@unistra.fr 
 
Fluorinated groups are ubiquitous in bioactive compounds because they can 
significantly improve their physicochemical properties. For example, the lipophilicity 
of a molecule can be adjusted by introducing appropriate fluorinated chains. The 
metabolic stability and potency of active ingredients can also be significantly impacted 
by the introduction of fluorinated groups.[1]  
For many years, our research has focused on the synthesis of functionalized 
heteroarenes bearing emerging fluorinated substituents. One of our approaches was 
based on the use of fluoroalkylated amine reagents (FARs) as efficient and versatile 
tools for the regioselective introduction of fluorinated substituents.[2]  
More recently, we have developed strategies towards SO2F2-mediated fluoroalkylation 
based on the activation of fluorinated alcohols,[3] allowing the N-, and O-
polyfluoroalkylation to access valuable building blocks in the life sciences. 
On the other hand, we have recently developed the direct deprotonative 
functionalization of the difluoromethyl group to access valuable difluoromethylene-
containing compounds.[4]  
Here we will present our recent results in these areas. 
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