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Abstract


We recently introduced a family of 6-NHC-Cu(I) catalysts that exhibit highest selectivities (regio- and enantio-) exclusively when aryl ethers are used as the leaving group. Understanding the match between a catalyst and leaving group remains elusive. We sought to increase our understanding of this system by comparing our catalyst’s activity with other catalysts using substrates that contain different leaving groups. Our objective is to better understand the regioselectivity–leaving group combinations. We also observed that our catalyst functioned best when methanol was used as an additive. We examined the selectivities as a function of other protic additives. Finally, we wanted to understand the regioselectivity–enantioselectivity relationship with regards to internal versus terminal leaving groups. Overall, we demonstrate that matching leaving group and catalyst is important and that for our extended aromatic ligand the use of aromatic leaving groups is a unique pairing. We also demonstrate that the leaving group is also critical for controlling both types of selectivity.
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1H NMR (600 MHz, CDCl3): δ = 7.28–7.25 (m, 2 H), 7.19–7.15 (m, 3 H), 5.82 (ddd, J = 17.1, 10.2, 8.3 Hz, 1 H), 5.04–4.99 (m, 2 H), 2.68–2.63 (m, 1 H), 2.59-2.54 (m, 1H), 1.90–1.86 (m, 2 H), 1.76–1.72 (m, 1 H), 1.24 (s, 12 H) ppm. All the resonances in the spectra were in accordance with reported values.
Linear Boronate Product
1H NMR (600 MHz, CDCl3): δ = 7.28–7.24 (m, 2 H), 7.21–7.15 (m, 3 H), 5.54–5.43 (m, 2 H), 2.66 (td, J = 7.8, 4.1 Hz, 2 H), 2.36–2.28 (m, 2 H), 1.65 (t, J = 7.0 Hz, 2 H), 1.24 (s, 12 H) ppm. All the resonances in the spectra were in accordance with reported values.
Reduction Product
1H NMR (600 MHz, CDCl3): δ = 7.30–7.28 (m, 2 H), 7.21–7.18 (m, 3 H), 7.06 (t, J = 8.0 Hz, 1 H), 6.34 (dd, J = 8.2, 2.3 Hz, 1 H), 6.31 (dd, J = 7.8, 2.1 Hz, 1 H), 6.26 (s, 1 H), 5.90–5.84 (m, 1 H), 5.77–5.72 (m, 1 H), 4.43 (dd, J = 5.9, 1.3 Hz, 2 H), 2.73 (dd, J = 9.1, 6.7 Hz, 2 H), 2.49–2.36 (m, 2 H) ppm. 13C NMR (151 MHz, CDCl3): δ = 160.0, 156.6, 147.7, 141.8, 134.4, 130.3, 130.2, 128.5, 128.4, 126.0, 125.7, 122.0, 115.8, 110.6, 108.2, 105.1, 102.1, 68.6, 35.5, 34.2 ppm. HRMS-ESI: m/z calcd for [C17H19NO + H]+ : 254.1545; found: 254.1556. 
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