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Preparation of Modifiying Reagents 
 
2-Methoxy-4,5-dihydro-1H-imidazole was prepared following a literature protocol. (Peters EC, 

Horn DM, Tully DC, Brock A. A novel multifunctional modifiying reagent for enhanced protein 

characterization with mass spectrometry. Rapid Commun. Mass Spectrom. 2001; 15: 2387-2392.) 

 

1-(4,4-dimethyl-2,6-dioxocyclohexylidene)-3-methylbutyl diethyl phosphate was prepared by 

dissolving of 2-(3-methylbutyryl)-5,5-dimethyl-1,3-cyclohexandione (17 µmole) in 0.5 ml of dry 

MeCN under argon. Solution was placed in ice bath. DIPEA (20 µmole) was introduced, 

followed by slow introduction of diethylchlorophosphate (22 µmole). Reaction was stirred 
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overnight at RT. Yield: quantitative. 1H NMR (500 MHz, Acetonitrile-d3) δ 4.12 (dq, J = 8.3, 

7.1 Hz, 4H), 2.67 (d, J = 1.6 Hz, 2H), 2.45 (d, J = 6.8 Hz, 2H), 2.26 (s, 2H), 2.09 – 2.00 (m, 1H), 

1.30 – 1.27 (m, 6H), 1.06 (s, 6H), 0.89 (d, J = 6.7 Hz, 6H). 13C NMR (126 MHz, cd3cn) δ 

197.70, 164.75, 66.22, 66.17, 53.74, 51.03, 42.23, 33.22, 28.06, 24.81, 22.92, 16.42, 16.37. HR-

res MS: found m/z 383.15970, calcd. 383.15940 (M+Na+)+; found m/z 359.16290, calcd. 

359.16290 (M-H)- (Adapted from Zhang, H. A process for the preparation of the intermediate of 

β-methyl carbapenem. WO 2007104219 A1, September 20, 2007.) 

 

SI-Figure 2. 1 Proton NMR of 5,5-dimethyl-2-(3-methylbutanoyl)-3-oxocyclohex-1-en-1-yl 

diethyl phosphate (Phos-DOD). 
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SI-Figure 3. 13 Carbon NMR of phos-DOD. 
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SI-Figure 4. COSY NMR of phos-DOD. 
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SI-Figure 5.(a) HMBC NMR of phos-DOD. (b) Region shown demonstrated doublet attributed 
to position a in phos-DOD correlated with a carbon in the carbonyl region, instead of an alkene 
as shown in SI-1. 
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SI-Figure 6. High-resolution mass spectrometry data for phos-DOD. 
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SI-Figure 7. High resolution mass spectrometry data for peptide 3. 
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SI-Figure 8. HPLC trace for purified peptide 3. 
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Desalting of peptide 4 
 
Crude peptide was prepared for preparative HPLC using an Extract CleanTM C18 500 mg /4 ml 

solid phase extraction column. Column was flushed with 6 ml of 90/10 MeOH/H2O with 0.1% 

TFA (v/v/v) at a flow rate of 1 drop sec-1 (RT), followed by equilibration with 3 ml of 0.1% TFA 

in water (v/v) at a flow rate of 1 drop sec-1. Acidified peptide solution was loaded on the column 

1 drop sec-1 (RT). Peptide was eluted with 1 ml 5% MeOH/Water with 0.1% TFA (v/v/v). 

Residually bound peptide was eluted with 50/50 MeCN/Water with 0.1% TFA (v/v/v). 
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SI-Figure 9. High resolution mass spectrometry data for peptide 4. 
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SI-Figure 10. HPLC trace for purified peptide 4. 
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SI-Figure 11. High resolution mass spectrometry data for peptide 5. 
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SI-Figure 12. HPLC trace for purified peptide 5. 
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SI-Figure 13. High resolution mass spectrometry data for peptide 6. 
 

SI-Figure 14. HPLC trace for purified peptide 6. 
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SI-Figure 15. High resolution mass spectrometry data for peptide 8. 
 
  



	 18 

 

 
SI-Figure 16. HPLC trace for purified peptide 8. 
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SI-Figure 17. High resolution mass spectrometry data for peptide 9. 
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SI-Figure 18. HPLC trace for purified peptide 9. 
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SI-Figure 19. High resolution mass spectrometry data for peptide 10. 
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SI-Figure 20. HPLC trace for purified peptide 10. 
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SI-Figure 21. High resolution mass spectrometry data for peptide 11. 
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SI-Figure 22. HPLC trace for purified peptide 11. 
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SI-Figure 23. High resolution mass spectrometry data for peptide 12. 
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SI-Figure 24. HPLC trace for purified peptide 12. 
 


