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Figure S1. 1H NMR spectrum of 1 in CDCl3. 
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Figure S2. 13C NMR spectrum of 1 in CDCl3. 

 

 
Figure S3. DEPT 135 spectrum of 1 in CDCl3. 
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Figure S4. HSQC spectrum of 1 in CDCl3. 

 
Figure S5. HMBC spectrum of 1 in CDCl3. 
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Figure S6. HRESIMS (1) spectrum of 1. 

 

 

 

Figure S7. 1H NMR (1) spectrum of 2 in CDCl3.  
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Figure S8. 1H NMR (2) spectrum of 2 in CDCl3. 

 

Figure S9. 13C NMR spectrum of 2 in CDCl3. 
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Figure S10. DEPT 135 spectrum of 2. 

 

Figure S11. COSY spectrum of 2 in CDCl3. 
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Figure S12. HSQC spectrum of 2 in CDCl3. 

 

Figure S13. HMBC (1) spectrum of 2 in CDCl3. 
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Figure S14. HMBC (2) spectrum of 2 in CDCl3. 

 

Figure S15. HRESIMS spectrum of 2. 
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Figure S16. 1H NMR (1) spectrum of 3 in DMSO. 

 

Figure S17. 1H NMR (2) spectrum of 3 in DMSO. 
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Figure S18. 13C NMR spectrum of 3 in DMSO. 

 

Figure S19. COSY spectrum of 3 in DMSO. 
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Figure S20. HSQC spectrum of 3 in DMSO. 

 

Figure S21. HMBC spectrum of 3 in DMSO. 
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Figure S22. HRESIMS spectrum of 3. 

 

Figure S23. 1H NMR spectrum (1) of 4 in DMSO 
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Figure S24. 1H NMR spectrum (2) of 4 in DMSO 
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Figure S25. 13C NMR spectrum of 4 in DMSO 
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Figure S26. COSY spectrum of 4 in DMSO 

 

Figure S27. HSQC spectrum of 4 in DMSO 
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Figure S28. HMBC spectrum of 4 in DMSO 

 

 Figure S29. HRESIMS spectrum of 4. 
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Figure S30. 1H NMR spectrum (1) of 5 in CDCl3. 

 

Figure S31. 1H NMR spectrum (2) of 5 in CDCl3. 
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Figure S32. 13C NMR spectrum of 5 in CDCl3. 
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Figure S33. DEPT 135 spectrum of 5 in CDCl3. 

 

Figure S34. COSY spectrum of 5 in CDCl3. 
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Figure S35. HSQC spectrum of 5 in CDCl3. 

 

Figure S36. HMBC spectrum of 5 in CDCl3. 
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Figure S37. HRESIMS spectrum of 5 in CDCL3. 
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Figure S38. 1H NMR spectrum (500MHz, CDCl3) of compound 6. 

 

Figure S39. 13C NMR spectrum (125 MHz, CDCL3) of the compound 6. 
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Figure S40. HRESIMS spectrum of 6. 

 

Figure S41. 1H NMR spectrum (500MHz, CDCl3) of compound 7. 
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Figure S42. 13C NMR spectrum (125MHz, CDCl3) of compound 7. 

 

Figure S43. HRESIMS spectrum of 7. 
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Figure S44. 1H NMR (500 MHz, CDCl3) spectrum of 8.  

 

Figure S45. 13C NMR (125MHz, CDCl3) spectrum of 8. 
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Figure S46. HRESIMS spectrum of 8.  

 

Figure S47. 1H NMR (500MHz, CDCl3) spectrum of 9. 
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Figure S48. 13C NMR (125MHz, CDCl3) spectrum of 9. 

 

Figure S49. HRESIMS spectrum of 9. 
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Figure S50. 1H NMR (500MHz, MeOD) spectrum of 10.  

 

 

Figure S51. 13C NMR (125MHz, MeOD) spectrum of 10.  
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Figure S52. HRESIMS spectrum of 10. 

 

Figure S53. 1H NMR (500 MHz, CDCl3) spectrum of 11. 
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Figure S54. 135 DEPT (125MHz, CDCl3) spectrum of 11.  

 

Figure S55. 13C NMR (125MHz, CDCl3) spectrum of 11.  
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Figure S56. 1H NMR (500 MHz, MeOD) spectrum of 12.  

 

Figure S57. 13C NMR (125MHz, MeOD) spectrum of 12. 

 



35 
 

 

Figure S58. HRESIMS spectrum of 12. 

 

Figure S59. 1H NMR (500 MHz, CDCl3) spectrum of 13. 

 



36 
 

 

Figure S60. 1H-1H COSY (125MHz, CDCl3) spectrum of 13. 

 

Figure S61. 1H NMR (500 MHz, CDCl3) spectrum of 14. 
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Figure S62. 135 DEPT (125MHz, CDCl3) spectrum of 14. 

 

Figure S63. HRESIMS spectrum of 14. 
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Ultra Performance Liquid Chromatography – Electrospray Ionization-Time-of-

Flight Mass Spectrometry (UPLC-ESI-TOF MS).  

Aliquots (1 µL) of the isolated compounds or fractions (1 mg/10 mL, 50% MeCN, each) 

were analyzed by means of UPLC-ESI-TOF MS on a Waters Synapt G2-S HDMS mass 

spectrometer (Waters, Manchester, UK) coupled to an Acquity UPLC core system (Waters, 

Milford, MA, USA) equipped with a 2 x 150 mm, 1.7 µm, BEH C18 column (Waters, 

Manchester, UK) consisting of a binary solvent manager, sample manager, and column oven. 

Operated with a flow rate of 0.4 mL/min at 50 °C, the following gradient was used for 

chromatography: starting with a mixture (1/99, v/v) of aqueous HCO2H (0.1% in H2O) and 

MeCN (0.1% HCO2H), the MeCN content was increased to 99% within 4 min, kept constant 

for 1 min, decreased to 1% within 0.2 min, and finally kept constant for 0.8 min at 1%. Scan 

time for the MSe method (centroid) was set to 0.1 sec. Analyses were performed with negative 

ESI in high resolution mode using the following ion source parameters: capillary voltage -2.0 

kV, sampling cone 50 V, source offset 30 V, source temperature 120 °C, desolvation 

temperature 450 °C, cone gas flow 2 L/h, nebulizer 6.5 bar and desolvation gas 800 L/h. Data 

processing was performed by using Mass Lynx 4.1 SCN 9.16 (Waters, Manchester, UK), and 

the elemental composition tool for determining the accurate mass. All data were lock mass 

corrected on the pentapeptide leucine enkephaline (Tyr-Gly-Gly-Phe-Leu, m/z 554.2615, [M-

H]-) in a solution (1 ng/µL) of MeCN/0.1% HCO2H (1/1, v/v). Scan time for the lock mass was 

set to 0.3 s, an interval of 15 s and 3 scans to average with a mass window of ±0.3 Da. 

Calibration of the Synapt G2-S in the range from m/z 50 to 1200 was performed using a solution 

of HCO2Na (5 mmol/L) in 2-propanol/H2O (9/1, v/v). The UPLC and Synapt G2-S systems 

were operated with MassLynxTM software (Waters, Manchester, UK). Collision energy ramp 

for MSe was set from 20 to 40 eV.  
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HPLC separation 

Preparative purification was performed on an HPLC system (Jasco, Groß-Umstadt, 

Germany) consisting of an HPLC-pump (PU 2080 Plus), a degasser (DG-2080-53 3-Line-

Degasser), a DAD/UV detector (MD-2010 Plus), coupled with an autosampler (AS-2055 Plus) 

and equipped with a 250 x 21.2 mm, Varian Microsorb C-18 column (Darmstadt, Germany). 

Chromatography was performed with a flow rate of 21 mL/min with formic acid (0.1% in water, 

solvent A) and ACN (solvent B), starting at 50 % B for 3 min, increasing to 100 % B within 

20 min, holding isocratically for 5 min, decreasing to 50 % B within 3 min, and finally 

equilibrating at 50 % B for 3 min. The effluent was monitored at 220 nm, and eluting 

substances were collected manually. 


