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1. cephalothin-D-Bac8c(Leu2,5) (8) 
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Figure S1. EI-MS recorded at 35eV. 
The signal at m/z = 822.8 corresponds to a doubly charged ion, i.e. [M +2 H]2+; the signal at m/z 
= 548.9  corresponds to a triply charged ion, i.e. [M + 4H]4+; the signal at m/z = 436.8 is 
unidentified. 
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Figure S2. 1H NMR (5% D2O, 95% H2O). 
 

 
Figure S3a. C-H correlation NMR. 

Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012



 

 
Figure S3b. Enlargement of the C-H correlation spectrum and H2 constant coupling table. 
 

2. Activation assays 
Chemical and enzymatic hydrolyses of cephalothin-D-Bac8c(Leu2,5) (8): these assays were 
performed at pH 7.25 in a 10 mM PBS buffer, by monitoring with a UV-spectrophotometer the 
disappearance of the cephalothin’s β-lactam bond at 260 nm. The chemical hydrolysis assay was 
carried out in a 0.41 M NaOH solution using a 0.21 mM solution of cephalothin (Fig. S4) or a 
0.140 mM solution of (8) (Fig. S5). β-Lactamase-mediated reactivation assays were performed 
with a purified P99 enzyme from Enterobacter cloacae (0.8 mg, 0.32 µM) using a 9.9 mM 
solution of cephalothin (Fig. S6) or a 13 mM solution of (8) (Fig. S7). 
 

 
Figure S4. UV spectra for the alkaline hydrolysis of cephalothin (the linear graph is the kinetic 
derivative). 
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Figure S5. UV spectra for the alkaline hydrolysis of (8). 

 

 
 
Figure S6. UV spectra for the enzymatic hydrolysis of cephalothin. 
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Figure S7. UV spectra for the enzymatic hydrolysis of (8). 
.  
 
 

 

                
 
Figure S8. UV wave scans of cephalothin (0.1 mM), before hydrolysis. 
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Figure S9. UV wave scans of (8) (0.070 mM), before hydrolysis. 

 
 

      
 
Figure S10. UV wave scans of cephalothin (0.1 mM) after chemical hydrolysis. 
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Figure S11. UV wave scans of (8) (0.07 mM) after chemical hydrolysis. 
 
 

 
 
Figure S12. UV wave scans of the triazole peptide (9) (0.075  mM). 
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3. Spectra and chromatograms 

 
(6R, 7R)-7-Amino-3-hydroxymethyl-3-cephem-4-carboxylic acid (7-AHCA, 3) 

 
1H NMR (400 MHz, TFA) 
 
 
 
 

 
13C NMR (100.6 MHz, TFA) 
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(6R, 7R)-3-Hydroxymethyl-7-(2-thiophen-2-yl-acetylamino) 3-cephem-4-carboxylic acid 
benzhydryl ester (4) 

 1H NMR (400 MHz, CDCl3)  
 

  

13C NMR (100.6 MHz, CDCl3) 
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(6R, 7R)-3-(p-nitrophenoxycarbonyloxymethyl)-7-(2-thiophen-2-yl-acetylamino) 3-cephem-
4-carboxylic acid benzhydryl ester (5a)  

 
1H NMR (4270 MHz, CDCl3) 
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(6R, 7R)-3-(1,2,2,2-Tetrachloro-ethoxycarbonyloxymethyl)-7-(2-thiophen-2-yl-acetylamino) 
3-cephem-4-carboxylic acid benzhydryl ester (5b)  

 1H NMR (400 MHz, CDCl3)  
 

 
13C NMR (100.6 MHz, CDCl3) 
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(6R, 7R)- 3-Prop-2-ynylcarbamoyloxymethyl -7-(2-thiophen-2-yl-acetylamino) 3-cephem-4-
carboxylic acid benzhydryl ester (5c)  

 1H NMR (400 MHz, CDCl3) 

 
13C NMR (100.6 MHz, CDCl3) 
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(6R, 7R)- 3-Prop-2-ynylcarbamoyloxymethyl -7-(2-thiophen-2-yl-acetylamino) 3-cephem-4-
carboxylic acid (6)  

 1H NMR (400 MHz, CDCl3/MeOD: 0.450/0.3)  

 
13C NMR (100.6 MHz, CDCl3) 
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(6R, 7R)-3-Acetoxymethyl-7-prop-2-ynyloxycarbonylamino 3-cephem-4-carboxylic acid  

 1H NMR (400 MHz, DMSO) 

 
 13C NMR (100.6 MHz, CDCl3) 
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N3-Arg(Pbf)-OH  

 1H NMR (400 MHz, CDCl3)  

 
13C NMR (100.6 MHz, CDCl3) 
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N3-Arg(Mtr)-OH  

 1H NMR (400 MHz, D2O)  

 
13C NMR (100.6 MHz, CDCl3)  
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N3-arg-leu-trp-val-leu-trp-arg-arg-NH2 (azido- D-Bac8c(Leu2,5)-NH2), 7) 
 
 
 

 
 
EI-MS 
 
The signal at m/z = 1209.80 corresponds to the molecular ion, i.e. [M + H]+; the signal at m/z = 
605.38 corresponds to a doubly charged ion, i.e. [M + 2H]2+. 
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N-Fmoc-propargylamine 

 1H NMR (400 MHz, CDCl3)  

 
13C NMR (100.6 MHz, CDCl3) 
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D-Arg1-triazole-ε2- D-Bac8c(Leu2,5) (9) 
 

 
RP-HPLC 

 
EI-MS 
The signal at m/z = 1265.0 corresponds to the molecular ion, i.e. [M + H]+; the signal at m/z = 
633.1 corresponds to a doubly charged ion, i.e. [M +2 H]2+; the signal at m/z = 422.3 
corresponds to a triply charged ion, i.e. [M + 3 H]3+. 
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Cephalothin-D-Bac8c(Leu2,5) (8) 

 
RP-HPLC 
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Control 10 

 
RP-HPLC 

 
EI-MS 
The signal at m/z = 1564.0 corresponds to the molecular ion, i.e. [M + H]+; the signal at m/z = 
782.5 corresponds to a doubly charged ion, i.e. [M +2 H]2+. 
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(6R, 7R)- 7-(2-thiophen-2-yl-acetylamino)-3-formyl-3-cephem-4-carboxylic acid 
benzhydryl ester 

 
1H NMR (400 MHz, CDCl3)  

 
13C NMR (100.6 MHz, CDCl3) 
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(6R, 7R)- 7-(2-thiophen-2-yl-acetylamino)-3-(prop-2-ynyloxyimino-methyl)-3-cephem-4-
carboxylic acid benzhydryl ester 

 
1H NMR (400 MHz, CDCl3)  
 

 
 
13C NMR (100.6 MHz, CDCl3)  
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Control 11 

 
RP-HPLC 

 
EI-MS 
The signal at m/z = 1615.1 corresponds to the molecular ion, i.e. [M + H]+; the signal at m/z = 
806.2 corresponds to a doubly charged ion, i.e. [M +2 H]2+. 
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