' icBMS

LYON

UNIVERSITE (@
DE LYON \C

Lyon 1

Ela

Dr. N. MONTEIRO-Dr. D. BOUYSSI

Equipe Synthése et Catalyses Organique, Organométallique, Rédox (SCORE)
ICBMS (UMR 5246 du CNRS)

Université Lyon 1, Bat. Lederer

1, rue Victor Grignard. 69100 Villeurbanne

E-Mail : didier.bouyssi@univ-lyon1.fr; nuno.monteiro@univ-lyoni.fr

Sujet de These
ADR Ecole Doctorale de Chimie 2024

Title: Development of dual metallo-photoredox-catalyzed methods for allene synthesis.

Titre: Développement de méthodes de catalyse duale métallo-photorédox pour la synthése des
allénes

Allenes are key intermediates in organic synthesis due to their high and diverse
chemical reactivity. They are important structural motifs found in natural products and
pharmaceuticals, and used to design advanced functional materials as well, making them
interesting target molecules.! Nowadays, Sn2’-type nucleophilic substitution reactions of
propargyl electrophiles still stand among the most attractive strategies for constructing
allene motifs. However, these methods rely on nucleophilic additions of highly reactive
organometallic reagents that need to be prepared/handled under inert conditions and
allow limited functional group tolerance.?

Transition metal-catalyzed nucleophilic aryl/alkylation with organometal halides

R2 Pd, Cu, Fe, Ni R4 2 R? .
R1;kR3 + RAMX _ ): __\/R and/or R1%kR
Y R1 R3 R4
Y = Hal, OR (M= Mg, Zn)
- R* = Aryl, Alkyl
Electrophile Nucleophile

- Preformed, sensitive alkyl metal halides
- Functional group tolerance and regioselectivity issues

Therefore, the development of alternative new processes avoiding the use of such
reagents is highly desirable.
Recently, dual metallophotoredox catalysis has emerged as a powerful strategy that

allows the cross-coupling of two readily available, bench-stable electrophilic species. These
processes that combine transition metal catalysis (Ni, Cu, Co...) and photocatalysis operate
under mild and eco-compatible conditions by converting light energy to chemical energy
with the help of a photocatalyst (PC).3
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The aim of the project will consist in exploring new nickel/photoredox-catalyzed
strategies, notably those based on hydrogen atom transfer (HAT) and halogen atom
transfer (XAT) processes, for constructing allene motifs featuring otherwise difficult-to-
access substitution patterns and functionalities. As alternative/complementary cross-
coupling strategies, processes combining Nickel catalysis and electrochemistry will also be
envisioned.*

This Project:
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Electrophile Electrophile
X, Y = Halide, OR, H
This project will be considered through an interdisciplinary approach that gathers, organic
synthesis, homogeneous catalysis, preparative organometallic chemistry and mechanistic
studies.> The candidate should have good knowledge in organic synthesis and
organometallic chemistry. An experience in catalysis and/or in molecular chemistry will be
appreciated. The candidate should be very enthusiastic, autonomous, and should
appreciate to work closely with a team.
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