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General Information. Reactions were carried out under an atmosphere of dry nitrogen.
Reagents and solvents were used as received from commercial sources. *H NMR spectra
were recorded on 400 MHz or 500 MHz spectrometer. Chemical shifts are reported in
ppm from tetramethylsilane with the solvent resonance as the internal standard (acetone-
ds: & 2.04, dmso-ds: 6 2.49, chloroform-d: & 7.24). Data are reported as follows: chemical
shift, multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, br = broad, m =
multiplet), integration and coupling constants (Hz). *C NMR spectra were recorded on a
100 MHz or 125 MHz spectrometer with complete proton decoupling. Chemical shifts
are reported in ppm from tetramethylsilane with the solvent as the internal reference
(acetone-dg: & 206.0, dmso-ds: & 39.5, chloroform-d: & 77.0). °F NMR spectra were
recorded on 375 MHz spectrometer with compl ete proton decoupling. Chemical shifts are
reported in ppm with oo, o-trifluorotoluene added as an internal reference (6 — 67). A%
indicates the area percent observed on aHPLC trace at 220 nm. Assay yields are reported
relative to an HPLC standard.
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Structures of ligands used in the asymmetric hydrogenation :
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