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Figure S1. 
13

C NMR assay of a traceless Staudinger ligation mediated by phosphinothiol 17. The 

reaction between phosphinothioester 28 and 
13

C-labeled azide 15 was performed at room 

temperature with reactant concentrations of 0.16 M in 0.40 M sodium phosphate buffer at 

pH 8.0. Ninety 
13

C NMR spectra were acquired over a 16-h time course. Yields were determined 

from peak integrations on the final spectrum. The second-order rate constant for the appearance 

of amide 29 was k2 = 7.4  10
–3

 M
–1

s
–1

. 
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Figure S2. MALDI–TOF mass spectra of protein thioesters. (A) Protein phosphinothioester 32 

(m/z 14225, expected for Met(–1)RNase A–Gly–SCH2(P(C6H4-p-CH2CH2NMe2)2), 

C603H950N175O194PS14, 14224). (B) Control: protein phosphinothioester with 

2-mercaptoethanesulfonic acid (MESNA; m/z 14009, expected for Met(–1)RNase A–Gly–

SCH2CH2SO3H, C584H925N173O197S15, 14002). The yield of protein phosphinothioester 32 was 

70% that of the MESNA control, as determined by ultraviolet absorbance of the two samples. 
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