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Context: Despite major progress over the past 2-3 decades, the chemistry of gold lags well behind that of the
other transition metals. The unique properties of gold are now well-recognized and exploited in catalysis,
material sciences as well as biology. Nonetheless, the chemical space of gold remains very limited. Only Au(I)
and Au(IIl) complexes are known essentially. Other oxidation states remain curiosities or are simply unknown.
This is particularly true for Au(0) complexes which are however extremely attractive as molecular models for
gold clusters and intermediates en route fo nano-sized gold species. But so far, the quest for stable Au(0)
species has resulted in only 3 relevant complexes.' They all involve strongly nt- or c-accepting ligands that
withdraw electron density from gold (the spin density at the metal is 24% at best) and alleviate the Au(0)

character.

Objectives and research plan: In a new long-term project funded by an ERC grant, it is our aim to expand
further the chemical space of gold, in terms of structure, reactivity as well as applications. In this PhD/post-
doc project, it is the aim to prepare and study true Au(0) complexes. We’ll take advantage of our expertise in
ligand design and gold chemistry under ligand control** to access and stabilize Au(0) complexes retaining
high spin density at gold. Chelating ligands will be employed to prevent dissociation and provide steric
shielding. The Au(0) species will be prepared by electrochemical and/or chemical reduction. Their structure
will be thoroughly analyzed by experimental and computational means. Their reactivity will be explored, with

special interest for radical-reactivity at gold, a very uncommon behaviour.

rc_(Gold-Redox).

PhD thesis/post-doc funding provided by -

To apply, send a CV, a motivation letter and the name/contact of at least 2 reference persons.

Selected relevant references (with hyperlinks)

1. a) Mézailles, N.; Avarvari, N.; Maigrot, N.; Ricard, L.; Mathey, F.; Le Floch, P.; Cataldo, L.; Berclaz, T.; Geoffroy, M. Angew. Chem. Int. Ed.
1999, 38, 3194 DOI: 10.1002/(SICI)1521-3773(19991102)38:21<3194::AID-ANIE3194>3.0.CO;2-0O; b) Weinberger, D. S.; Melaimi, M.;
Moore, C. E.; Rheingold, A. L.; Frenking, G.; Jerabek, P.; Bertrand, G. Angew. Chem. Int. Ed. 2013, 52, 8964 DOI: 10.1002/anie.201304820; c)
Taylor, J. W.; McSkimming, A.; Moret, M.-E.; Harman, W. H. Angew. Chem. Int. Ed. 2017, 56, 10413 DOI: 10.1002/anie.201703235.

2. For chelating PP ligands, see: a) Joost, M.; Estevez, L.; Miqueu, K.; Amgoune, A.; Bourissou, D. Angew. Chem. Int. Ed. Rekhroukh, F.; Mallet-
Ladeira, S.; Miqueu, K.; Amgoune, A.; Bourissou, D. Angew. Chem. Int. Ed. 2018, 57, 1306 DOI: 10.1002/anie.201711647; b) Rigoulet, M.;
Miqueu, K.; Bourissou, D. Angew. Chem. Int. Ed. 2022, 61, 202204781 DOI: 10.1002/anie.202204781.

3. For hemilabile PAN ligands, see: a) Zeineddine, A.; Estévez, L.; Mallet-Ladeira, S.; Miqueu, K.; Amgoune, A.; Bourissou, D. Nat. Commun.
2017, 8, 565 DOI: 10.1038/s41467-017-00672-8; b) Rigoulet, M.; Thillaye du Boullay O.; Amgoune, A.; Bourissou, D. Angew. Chem. Int. Ed.
2020, 59, 16625 DOI: 10.1002/anie.202006074; c) Rodriguez, J.; Vesseur, D., A.; Tabey, A.; Garcia-Rodeja, Y.; Miqueu, K.; Bourissou, D. ACS
Catal. 2022, 12, 993 DOI: 10.1021/acscatal.1c04580; d) Vesseur, D.; Li, S.; Mallet-Ladeira, S.; Miqueu, K.; Bourissou, D. J. Am. Chem. Soc.
2024, 146, 11352 DOI: 10.1021/jacs.4c00913.

4. For cyclometalated P,C ligands, see: a) Rekhroukh, F.; Estévez L.; Bijani, C.; Miqueu, K.; Amgoune, A.; Bourissou, D. Angew. Chem. Int. Ed.
2016, 55, 3414 DOI: 10.1002/anie.201511111; b) Blons, C.; Mallet-Ladeira, S.; Amgoune, A.; Bourissou, D. Angew. Chem. Int. Ed. 2018, 57,
11732 DOI: 10.1002/anie.201807106; c) Rodriguez, J.; Holmsen, M.; Garcia-Rodeja, Y.; Sosa Carrizo, E. D.; Lavedan, P.; Mallet-Ladeira, S.;
Miqueu, K.; Bourissou, D. J. Am. Chem. Soc. 2021, 143, 11568 DOI: https://doi.org/10.1021/jacs.1c04282.


https://doi.org/10.1002/(SICI)1521-3773(19991102)38:21%3c3194::AID-ANIE3194%3e3.0.CO;2-O
https://doi.org/10.1002/anie.201304820
https://doi.org/10.1002/anie.201703235
https://doi.org/10.1002/anie.201711647
https://doi.org/10.1002/anie.202204781
https://doi.org/10.1002/anie.202006074
https://doi.org/10.1021/acscatal.1c04580
https://doi.org/10.1021/jacs.4c00913
https://doi.org/10.1002/anie.201511111
https://doi.org/10.1002/anie.201807106
https://doi.org/10.1021/jacs.1c04282
mailto:bmv@chimie.ups-tlse.fr

