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Materials and Methods.  Unless otherwise stated, reactions were performed at ambient 
temperature (typically 19-24 °C) in flame-dried glassware under an argon or nitrogen 
atmosphere using dry, deoxygenated solvents.  Solvents were dried by passage through an 
activated alumina column under argon.  TMEDA, HMPA, TEA, DIPA and pyridine were freshly 
distilled from CaH.  KHMDS (95%) was purchased from Aldrich and stored in a glovebox until 
use.  Trifluoroacetic acid (99%) was purchased from Aldrich. Tf2O was freshly distilled from 
P2O5.  Magnesium chloride (~325 mesh, <1.5% H2O) was purchased from Aldrich.  All other 
commercially obtained reagents were used as received.  Reaction temperatures were controlled 
by an IKAmag temperature modulator.  Thin-layer chromatography (TLC) was performed using 
E. Merck silica gel 60 F254 precoated plates (0.25 mm) and visualized by UV fluorescence 
quenching, anisaldehyde, KMnO4, or CAM staining.  ICN silica gel (particle size 0.032-0.063 
mm) was used for flash chromatography.  Optical rotations were measured with a Jasco P-1010 
polarimeter at 589 nm.  1H and 13C NMR spectra were recorded on a Varian Mercury 300 (at 300 
MHz and 75 MHz respectively), or a Varian Inova 500 (at 500 MHz and 125 MHz respectively) 
and are reported relative to Me4Si (δ 0.0).  Data for 1H NMR spectra are reported as follows:  
chemical shift (δ ppm) (multiplicity, coupling constant (Hz), integration).  Multiplicities are 
reported as follows:  s = singlet, d = doublet, t = triplet, q = quartet, sept. = septet, m = multiplet, 
comp. m = complex multiplet, app. = apparent, bs = broad singlet.  IR spectra were recorded on a 
Perkin Elmer Paragon 1000 spectrometer and are reported in frequency of absorption (cm-1).  
High resolution mass spectra were obtained from the California Institute of Technology Mass 
Spectral Facility.  Crystallographic analyses were performed at the California Institute of 
Technology Beckman Institute X-Ray Crystallography Laboratory.  Crystallographic data have 
been deposited at the CCDC, 12 Union Road, Cambridge CB2 1EZ, UK and copies can be 
obtained on request, free of charge, from the CCDC by quoting the publication citation and the 
deposition number (see Appendix 3 for deposition numbers). 
 
 
 




















































































