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6. NMR spectra of new compounds 
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7. HPLC spectra 
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8. Experimental procedure for the kinetic study by 1H NMR 

A dry, screw-capped reaction vial containing a magnetic stir bar was charged with 

acyl phosphonate 4a (0.2 mmol, 2 equiv), catalyst 2b or 2i (0.01 mmol, 0.1 equiv). 

After 10 min of stirring, indole 3a (0.1 mmol, 1 equiv) was added. After 10 min, the 

solution was transferred to a NMR tube. The reaction progress was monitored by	a	

Bruker AV400 spectrometer in situ. For each reaction, both the signal of hydrogen of 

indole at 6.55 ppm and the appearance of new signal at 1.52 ppm (doublet) were 

recorded. The conversion was determined by calculating the ratio of the integral of 3a 

and 5a’.  
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Optimized Transition States calculated with M06-2X/def2-TZVPP-IEF-PCM 

(Chloroform)//M06-2X/6-311G(d)-IEF-PCM (Chloroform) 
























