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Photo-induced transformations have been at the forefront of chemical research for many years, yet
lately they have received enormous interest. The basis for modern photocatalytic methodologies is
set on the transmission of photons to a specific molecule - a photosensitizer, which can be parlayed
into the population of the molecule’s excited state. This energy can then be transferred to other
substrates via energy or electron transfer, wherein the pairing of excited-state energies and of redox
potentials, respectively, of the sensitizer and the reactive substrate is crucial for a successful outcome
in photochemical reactions. Very recently, our group has started a new research line concerning the
use of photochemistry for different reactions, such as thiol-ene/oxidation tandem reactions,
asymmetric alkylation of aldehydes2 and ring opening cyclopropane expansions. More recently, we
have found that the rupture of C-O bonds is possible and can be used for further transformations.1
In the second part of this talk, I will present an approach for the asymmetric synthesis of tricyclic
compounds, via desymmetrization of cyclohexadienones under aminocatalytic conditions. Then, the
use of bifunctional catalytic systems for the activation of silyl-dienol ethers for the synthesis of
Rauhut-Currier type products will be presented or the use of different organocatalytic intramolecular
activation with hydroxyl groups for the synthesis of pyrrolidines and aminoacids will be also shown.2
At the end of the talk, we will describe some of our contributions in the field of catalytic materials.3

1 For some representative works of our group in the photocatalytic field, see: a) Rigotti, T. et al. ACS-Catalysis,
2018, 8, 5928; b) Luis-Barrera, J. et al. Angew. Chem. Int. Ed. 2017, 56, 7826; c) Rigotti et. al. ACS Catal. 2020,
10, 5335; Martínez-Gualda, et al. Nature Communications, 2019, 10, 2634, c) Rodriguez et al. Angew. Chem. Int.
Ed. 2021, 23, 4555; d) Cabrera et al. Green Chemistry, 2020, 22, 6792.
2 Works in the organocatalysis área: a) Martín-Santos et al. Angew. Chem. Int. Ed. 2014, 53, 8184; b) Frias et al. J.
Am. Chem. Soc. 2017, 139, 672; c) Esteban et. al. ACS-Catalysis, 2018, 8, 1884; b) Guerrero-Corella et al. Angew.
Chem. Int. Ed. 2018, 57, 5350; d) Guerrero-Corella et al. Chem. Sci. 2019, 10, 4346.
3 Publications dealing with catalytic materials: a) López-Calixto et al. Appl. Catal. B Environ. 2019, 258, 117933;
b) González-Muñoz et al. J. Catal. 2019, 373, 374; c) Broto-Ribaset al. Nanoresearch, 2021, 12274; c) Ruiz del
Árbol et. al. Angew. Chem. Int. Ed. 2020, 5, 23220; d) González-Muñoz et al. ACS Applied Materials & Interfaces
2021, in press.
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