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Appendix: General experimental procedures 

All chemicals were of commercial grade and used as received unless stated otherwise. 
Dichloromethane (DCM) was stored over activated 4 Å molecular sieves for at least 24 h 
before use. Trifluoromethanesulfonic anhydride (Tf2O) was distilled over P2O5 and stored at 
-20°C under a nitrogen atmosphere. Triethylamine (Et3N) was distilled over CaH2 and stored 
over KOH pellets. Overnight temperature control was achieved by a FT902 Immersion Cooler 
(Julabo). Flash column chromatography was performed on silica gel 60 Å (0.04 – 0.063 mm, 
Screening Devices B.V.). Size-exclusion chromatography was performed on Sephadex (LH-
20, GE Healthcare Life Sciences) by isocratic elution with DCM/MeOH (1/1, v/v). Thin-layer 
chromatography (TLC) analysis was conducted on TLC silica gel 60 plates (Kieselgel 60 F254, 
Merck) with UV detection by (254 nm) and by spraying with 20% sulfuric acid in ethanol or 
by spraying with a solution of (NH4)6Mo7O24·H2O (25 g/L) and (NH4)4Ce(SO4)4·2H2O (10 g/L) 
in 10% aq. sulfuric acid followed by charring at ±250 °C. TLC-MS analysis was performed on 
a Camag TLC-MS Interface combined with an API165 (SCIEX) mass spectrometer (eluted 
with tert-butylmethylether/EtOAc/MeOH, 5/4/1, v/v/v + 0.1% formic acid, flow rate 0.12 
mL/min). LC-MS analysis was conducted on a Finnigan LCQ Advantage Max mass 
spectrometer with a Finnigan Surveyor HPLC system eluted with a gradient solvent (8 min, 
1 mL/min, 10%-90% CH3CN in H2O + 1% TFA, total sample run 12 min). High-resolution 
mass spectrometry (HRMS) was performed on a Thermo Finnigan LTQ Orbitrap mass 
spectrometer equipped with an electrospray ion source in positive-ion mode (source voltage 
3.5 kV, sheath gas flow 10, capillary temperature 275 °C) with resolution R = 60.000 at m/z 
400 (mass range of 150-4000) and dioctylphtalate (m/z=391.28428) as lock mass, or on a 
Waters Synapt G2-Si (TOF) equipped with an electrospray ion source in positive mode 
(source voltage 3.5 kV) and LeuEnk (m/z = 556.2771). as internal lock mass. 1H, 2H and 13C 
NMR spectra were recorded on a Bruker AV-400 NMR, a Bruker DMX-400 NMR instrument 
(400, 61 and 101 MHz respectively), a Bruker AV-500 NMR instrument (500, 77, 126 MHz 
respectively), and 19F spectra were recorded on a Bruker AV-500 NMR (470 MHz). Chemical 
shifts (δ) are given in ppm relative to tetramethylsilane as internal standard or the residual 
signal of the deuterated solvent. Coupling constants (J) are given in Hz. All given 13C-APT 
spectra are proton decoupled. NMR peak assignments were made using COSY and HSQC. If 
necessary additional NOESY, TOCSY, HMBC, (HMBC-)GATED, and HSQC-HECADE 
experiments were used to further elucidate the structure. The anomeric product ratios were 
based on careful analysis of the crude reaction mixture and the purified reaction product by 
integration of representative 1H NMR signals. IR spectra were recorded on a Shimadzu FTIR-
8300 IR spectrometer and are reported in cm-1. Specific rotations were measured on a Propol 
automatic polarimeter or an Anton-Paar MCP-100 modular circular polarimeter at 589 nm 
unless otherwise stated. 




