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Iminium Ion Activation in Organocatalysis

Chem. Rev. 2007, 107, 5416-5470.

Nature 2008, 455, 304-308.
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The Photochemistry of Iminium Ions

Experimental observation: bathochromic shift upon condensation

The primary event of vision
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Photo-excited Iminium Ions in Organic Synthesis

4 Contributions by the Melchiorre group: (a) Nat. Chem. 2017, 9, 868. (b) ACS Catal. 2018, 8, 1062.



…and Application to Cascade Reactions

5 Contributions by the Melchiorre group: (a) Angew. Chem. Int. Ed. 2018, 57, 1068. (b) Angew. Chem. Int. Ed. 2018, 57, 12819.
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Enantioselective β-Benzylation of Enals

Silvi, M.; Verrier, C.; Rey, Y. P.; Buzzetti, L.; Melchiorre, P. Nat. Chem. 2017, 9, 868.6



Enantioselective β-Benzylation of Enals

Silvi, M.; Verrier, C.; Rey, Y. P.; Buzzetti, L.; Melchiorre, P. Nat. Chem. 2017, 9, 868.6



Proposed Approach to Asymmetric Functionalization of Toluene
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Proposed Approach to Asymmetric Functionalization of Toluene
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Asymmetric C-H Functionalization of Toluene Derivatives
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• Direct asymmetric C-H functionalization

• Use of highly available chemicals

• Mild conditions

• Use of toluene in enantioselective catalysis elusive

Davies, H. M. L.; Jin, Q.; Ren, P.; Kovalevsky, A. Yu. J. Org. Chem. 2002, 67, 4165.

Batsanov, A. S.; Howard, J. A. K.; Marder, T. B. Angew. Chem., Int. Ed. 2001, 40, 2168. 



Asymmetric C-H Functionalization of Toluene Derivatives
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• Direct asymmetric C-H functionalization

• Use of highly available chemicals

• Mild conditions

• Use of toluene in enantioselective catalysis elusive

Zhuo, R.; Liu, H.; Tao, H.; Yu, X.; Wu, J.  Chem. Sci. 2017, 8, 4654.

Qrareya, H.; Ravelli, D.;, Fagnoni M.; Albini, A. Adv. Synth. Catal. 2013, 355, 2891.



Reaction Optimization
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Reaction Optimization

Mazzarella, D.; Crisenza, G. E. M.; Melchiorre P. J. Am. Chem. Soc. 2018, 140, 8439.10



Scope Evaluation

11 Mazzarella, D.; Crisenza, G. E. M.; Melchiorre P. J. Am. Chem. Soc. 2018, 140, 8439.



Scope Evaluation

11 Mazzarella, D.; Crisenza, G. E. M.; Melchiorre P. J. Am. Chem. Soc. 2018, 140, 8439.



Mechanistic Insights
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Standard Reaction Set-Up

Buzzetti, L.; Crisenza, G. E. M.; Melchiorre P. Angew. Chem. Int. Ed. 2018, DOI:10.1002/anie.201809984.



Thank you for your attention
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