The Rauhut-Currier reaction: Why are phosphines catalytically
active but amines are not?
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The Rauhut-Currier (RC) reaction describes the coupling of two Michael acceptors under
nucleophilic catalysis and is closely related to the Morita-Baylis-Hillman (MBH) reaction in
which a Michael acceptor is coupled with an aldehyde.' While only the mechanism of the
MBH reaction has been studied experimentally, it is generally assumed that both reactions
proceed through similar reaction mechanisms.? However, this does not explain why a
phosphine catalyst is required in RC reactions, while both amines and phosphines are
suitable catalysts for MBH reactions." This difference in catalyst reactivity is illustrated by
two competition experiments in which ethyl acrylate, in the presence of a nucleophilic
catalyst, can react both with benzaldehyde via a MBH reaction and diethyl fumarate via a
RC reaction. While the phosphine catalyst gives the RC product, only the MBH product is
observed in the presence of an amine catalyst, thus giving opposite product selectivity in
these two reactions. Here, we present a mechanistic model for the RC reaction which
explains the necessity for phosphine catalysts in the RC reaction. Our proposal is supported
by kinetic analysis and modelling as well as isotope labelling and computational studies.
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Figure 1. Competition of a RC and a MBH reaction with an amine and a phosphine catalyst.

1 M. Maneesha, S. H. Haritha, T. Aneeja, RSC Adv. 2024, 14, 14949, A. M. Wensley, N. T. McDougal, S. E.
Schaus, in Lewis Base Catalysis in Organic Synthesis, 2016, pp. 655-714; S. Biswas, N. Bania, S. C. Pan,
Chem. Rec. 2023, 23, €202200257.

2 Mechanism of the MBH reaction: V. K. Aggarwal, S. Y. Fulford, G. C. Lloyd-Jones, Angew. Chem. Int. Ed.
2005, 44, 1706; K. E. Price, S. J. Broadwater, B. J. Walker, D. T. McQuade, J. Org. Chem. 2005, 70, 3980;
DFT studies on the RC reaction: Y. Li, H. Zhang, Z. Du, C. Chen, Mol. Catal. 2017, 432, 292; S. Osuna, A.
Dermenci, S. J. Miller, K. N. Houk, Chem. Eur. J. 2013, 19, 42, 14245; J. Ye, Y. Wang, Eur. J. Org. Chem.
2023, 26, €202300520.



