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Figure S1. The HRESIMS of compound 1. 



 

Figure S2. The UV spectrum of compound 1. 
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Figure S4. The ECD spectrum of compound 1. 



 
Figure S5. The 1H NMR (600 MHz) spectrum of compound 1 in DMSO-d6. 

 
Figure S6. The 13C NMR (150 MHz) spectrum of compound 1 in DMSO-d6. 



 

Figure S7. The 1H-1H COSY spectrum of compound 1. 

 

 

Figure S8. The HSQC spectrum of compound 1. 



 
Figure S9. The HMBC spectrum of compound 1. 

 

Figure S10. The ROESY spectrum of compound 1. 

 



 
Figure S11. The Extracted Ion Chromatogram (EIC) of L-FDLA and D-FDLA derivatives of amino acid 
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Figure S12. The HRESIMS of compound 2. 



 

Figure S13. The UV spectrum of compound 2. 



 
Figure S14. The IR spectrum of compound 2. 



 

Figure S15. The ECD spectrum of compound 2. 

 

 

 



 
Figure S16. The 1H NMR (600 MHz) spectrum of compound 2 in DMSO-d6. 

 
Figure S17. The 13C NMR (150 MHz) spectrum of compound 2 in DMSO-d6. 



 
Figure S18. The 1H-1H COSY spectrum of compound 2. 

 
Figure S19. The HSQC spectrum of compound 2. 



 
Figure S20. The HMBC spectrum of compound 2. 

 

 
Figure S21. The HRESIMS of synthetic-1. 



 

Figure S22. The UV spectrum of synthetic-1. 



 
Figure S23. The IR spectrum of synthetic-1. 

 
Figure S24. The 1H NMR (600 MHz) spectrum of synthetic-1 in DMSO-d6. 

 



 
Figure S25.4 The 13C NMR (150 MHz) spectrum of synthetic-1 in DMSO-d6. 

 

 
Figure S26. The HRESIMS of synthetic-2. 



 

Figure S27. The UV spectrum of synthetic-2. 



 
Figure S28.5 The IR spectrum of synthetic-2. 

 
Figure S29.6 The 1H NMR (600 MHz) spectrum of synthetic-2 in DMSO-d6. 

 



 
Figure S30. The 13C NMR (150 MHz) spectrum of synthetic-2 in DMSO-d6. 

 

 
Figure S31. Comparison of 1H NMR spectra (600 MHz) of natural and synthetic of 1. 



 

Figure S32. Comparison of 13C NMR spectra (150 MHz) of natural and synthetic of 1. 

 
Figure S33. Comparison of 1H NMR spectra (600 MHz) of natural and synthetic of 2. 

 



 
Figure S34. Comparison of 13C NMR spectra (125 MHz) of natural and synthetic of 2. 
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Table S1. The physicochemical properties of natural-1, synthetic-1, natural-2, and synthetic-2. 

  natural-1 synthetic-1 natural-2 synthetic-2 

Properties white amorphous powder white amorphous powder white amorphous powder white amorphous powder 

HRESIMS 1053.5165 [M+H]+  

(calcd for C52H69N12O12, 

1053.5158) 

1053.5139 [M+H]+  

(calcd for C52H69N12O12, 

1053.5158) 

1055.4930 [M+H]+ (calcd 

for C51H67N12O13, 

1055.4951) 

1055.4944 [M+H]+  (calcd 

for C51H67N12O13, 1055.4951) 

Molecular 

formula 

C52H68N12O12 C52H68N12O12 C51H66N12O13 C51H66N12O13 

IR cm-1 3375, 3303, 2968, 2936, 2877, 

1742, 1644, 1517, 1492, 1459, 

1408, 1180, 1126, 1014 

3378, 3312, 2968, 2937, 2877, 

1743, 1644, 1517, 1492, 1465, 

1408, 1180, 1128, 1014 

3351, 2918, 2850, 1740, 

1637, 1578, 1538, 1492, 

1465, 1409, 1260, 1097, 1025 

3304, 2938, 2872, 1741, 1640, 

1536, 1492, 1462, 1412, 1261, 

1109, 1052 

UV(MeOH) 

λmax (log ε) 

242 (4.92), 317 (4.21) 242 (4.82), 324 (4.10) 241 (4.59), 323 (3.91) 242 (4.54), 317 (3.83) 

[α]D
25

  -110.0° (c 0.08, ACN) -110.0° (c 0.08, ACN) -152.0° (c 0.05, ACN) -155.0° (c 0.05, ACN) 

 

 

 



Table S2. The antibacterial activities of synthetic-1 and synthetic-2 (MIC, μg/mL). 

Test organisms Strain No. R/Sb synthetic-1 synthetic-2 Ecc Levc 

Staphylococcus epidermidis ATCC 12228 MSSE >64 >32 0.25 0.25 

 
18-1a MRSE >64 >32 0.5 4 

  17-13 a MSSE >64 >32 0.12 0.25 

Staphylococcus aureus ATCC 29213 MSSA >64 >32 0.12 0.5 

 
ATCC 33591  MRSA >64 >32 0.25 0.25 

 
15 a MSSA >64 >32 0.25 0.25 

 
18-2 a MRSA >64 >32 0.25 >32 

 
18-3 a MSSA >64 >32 0.12 1 

 
ATCC 43300 MRSA >64 >32 0.12 0.5 

  ATCC 700698 MRSA,VISA >64 >32 0.12 16 

Enterococcus faecalis ATCC 29212 VSE >64 >32 0.12 1 

 
ATCC 51299 VRE >64 >32 0.12 1 

 
ATCC 51575 VRE >64 >32 0.12 2 

  18-6 a VSE >64 >32 0.25 2 

Enterococcus faecium ATCC 700221 VRE >64 >32 0.12 >32 

 
18-4 a VSE >64 >32 0.25 4 

  15-6 a VRE >64 >32 0.25 >32 

Escherichia coli ATCC 25922 ESBLs(-) >64 >32 8 0.06 

 
ATCC 35218 ESBLs(+) >64 >32 1 0.06 

 
1515 a ESBLs(-) >64 >32 2 0.06 

 
18-1 a ESBLs(-) >64 >32 8 2 

  18-4 a ESBLs(+) >64 >32 16 16 

Klebsiella pneumoniae ATCC 700603 ESBLs(+) >64 >32 32 1 

 
ATCC BAA-2146 NDM-1(+) >64 >32 16 >32 

 
7 a ESBLs(-) >64 >32 >32 0.12 

 
18-2 a ESBLs(-) >64 >32 >32 0.25 

  18-8 a ESBLs(+) >64 >32 >32 1 

Pseudomonas aeruginosa ATCC 27853 
 

>64 >32 >32 2 

  PAO1   >64 >32 >32 1 

Acinetobacter baumannii ATCC 19606 
 

>64 >32 4 0.5 

  16-33 a CRAB >64 >32 8 4 

Enterobacter cloacae ATCC 43560   >64 >32 4 ≤0.03 

Enterobacter aerogenes ATCC 13048 
 

>64 >32 16 0.12 

Serratia marcescens ATCC 21074 
 

>64 >32 >32 0.25 

Proteus mirabilis ATCC 49565 
 

>64 >32 >32 0.12 

Stenotrophomonas maltophilia  ATCC 13636 
 

>64 >32 4 2 

Shigella flexneri ATCC 12022 
 

>64 >32 8 ≤0.03 

aclinical isolates; bdrug-resistance; MSSE, methicillin-susceptible S. epidermidis; MRSE, methicillin-resistant S. epidermidis; 

MSSA, methicillin-susceptible S. aureus; MRSA, methicillin-resistant S. aureus; VISA, Vancomycin-intermediate S. aureus; 

VSE, Vancomycin-sensitive Enterococcus; VRE, Vancomycin-resistant Enterococcus; ESBLs, extended-spectrum beta-

lactamases; NDM-1, New Delhi Metallo-beta-lactamase-1; CRAB, Carbapenem-resistant A. baumannii; cpositive control, Ec, 

echinomycin, Lev, Levofloxacin. 



Table S3 The cytotoxic activity of synthetic-1 and synthetic-2 against H460 lung cancer cells 
 

synthetic-1 synthetic-2 echinomycin 

IC50 (nM) >1000 >1000 1.5 ± 0.2 

IC50, 50% inhibitory concentration (mean ± SD, n=3). They were determined by MTT assay following 72 h of drug treatment. 

 


