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Figure S1. 1H NMR Spectrum of Hydanto-anabaenopeptin A (1) in DMSO-d6 
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Figure S2. 13C NMR Spectrum of Hydanto-anabaenopeptin A (1) in DMSO-d6 
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Figure S3. HSQC Spectrum of Hydanto-anabaenopeptin A (1) in DMSO-d6 
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Figure S4. HMBC Spectrum of Hydanto-anabaenopeptin A (1) in DMSO-d6 
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Figure S5. COSY Spectrum of Hydanto-anabaenopeptin A (1) in DMSO-d6 
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Figure S6. TOCSY Spectrum of Hydanto-anabaenopeptin A (1) in DMSO-d6 
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Figure S7. ROESY Spectrum of Hydanto-anabaenopeptin A (1) in DMSO-d6 
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Figure S8. Negative HR ESI MS of Hydanto-anabaenopeptin A (1) 
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Figure S9. Positive HR ESI MS/MS Spectrum of Hydanto-anabaenopeptin A (1) 
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Figure S10. Scheme of Fragmentations in the Positive HR ESI MS/MS Spectrum of Hydanto-anabaenopeptin A (1) 
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Figure S11. LCMS Traces of Marfey’s Method Amino Acids Analysis of Hydanto-anabaenopeptin A (1) 

  

-

Time
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00

%

0

100

2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00

%

0

100

2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00

%

0

100

2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00

%

0

100

2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00

%

0

100

2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00

%

0

100

 Carmeli_Shira    825 conjuga ted to  L_Marfey POS 1_1 mol marfey _ mol Val 70C 3h ACOOH_ACN MeOH 02FLOW _  1: TOF MS ES+ 
 418

 5.56e6

17.43

 Carmeli_Shira    825 conjuga ted to  L_Marfey POS 1_1 mol marfey _ mol Val 70C 3h ACOOH_ACN MeOH 02FLOW _  1: TOF MS ES+ 
 370

 8.25e6

2.64
2.94

14.73

 Carmeli_Shira    825 conjuga ted to  L_Marfey POS 1_1 mol marfey _ mol Val 70C 3h ACOOH_ACN MeOH 02FLOW _  1: TOF MS ES+ 
 356

 7.63e6

12.38

 Carmeli_Shira    825 conjuga ted to  L_Marfey POS 1_1 mol marfey _ mol Val 70C 3h ACOOH_ACN MeOH 02FLOW _  1: TOF MS ES+ 
 448

 8.93e7

10.97

 Carmeli_Shira    825 conjuga ted to  L_Marfey POS 1_1 mol marfey _ mol Val 70C 3h ACOOH_ACN MeOH 02FLOW _  1: TOF MS ES+ 
 434

 8.20e6

9.62

 Carmeli_Shira    825 conjuga ted to  L_Marfey POS 1_1 mol marfey _ mol Val 70C 3h ACOOH_ACN MeOH 02FLOW _  1: TOF MS ES+ 
 399

 4.22e6

6.25

7.92

6.47

L-Phe

L-Val

L-NMeAla

L-Hty

D&L-epsilon-sub-LysD-alpha-Lys

L-alpha-Lys

D-Tyr-mono-DNP

L-Tyr-mono-DNP



 17 

Table S1. NMR Data of Hydanto-anabaenopeptin A (1) in DMSO-d6
a 

Position C, Mult. H, Mult. (J in Hz)b HMBC 

correlationsc 

COSY 

correlations 

TOCSY 

correlations 

ROESY 

correlations 

Tyr-1 174.1, C  Tyr-2, 3b, 2-NH, 

Lys-2 

   

Tyr-2 

 

Tyr-2 

57.0, CH 

 

57.5, CH 

4.34, t (4.3) 

4.40, t (4.4) 

Tyr-3b Tyr-2-NH, 3a, 

3b 

Tyr-2-NH, 3b 

 Tyr-2-NH, 3b 

Tyr-2-NH, 3b 

Tyr-2-NH 

 

Tyr-2-NH 

 8.55, s 

 

8.49, s 

  Tyr-2, 3a, 3b 

Tyr-2, 3a, 3b 

Tyr-2 

Tyr-3a 

 

Tyr-3b 

Tyr-3a 

Tyr-3b 

35.5, CH2 

 

35.8, CH2 

2.89, dd (14.0,4.0) 

2.82, m 

2.83, m 

2.83, m 

Tyr-5,5’ Tyr-2, 3b 

Tyr-2, 3a 

 

Tyr-2 

Tyr-2 

 Tyr-2, 5,5’ 

 

 

Tyr-2 

Tyr-4 

 

Tyr-4 

124.3, C 

 

124.5, C 

 Tyr-2, 3a, 3b, 6,6’ 

Tyr-2, 3a, 3b, 6,6’ 

   

Tyr-5,5’ 

 

Tyr-5,5’ 

130.9, CH 

 

130.9, CH 

6.88, d (8.4) 

 

6.90, d (8.4) 

Tyr-3a, 3b, 5’,5, 

6,6’ 

Tyr-3a, 3b, 5’,5, 

6,6’ 

Tyr-6,6’ 

 

Tyr-6,6’ 

 

 Tyr-2-NH, 3a, 

3b, 6,6’ 

Tyr-6,6’ 

Tyr-6,6’ 

115.0, CH 6.61, d (8.4) 

6.62, d (8.4) 

Tyr-6’,6 Tyr-5,5’ 

Tyr-5,5’ 

 Tyr-5,5’ 

 

Tyr-7 

Tyr-7 

156.7, C 

156.8, C 

 Tyr-5,5’, 6,6’ 

Tyr-5,5’, 6,6’ 

   

CO 

CO 

156.4, C 

156.6, C 

 Tyr-2, 2-NH, Lys-2 

Tyr-2, 2-NH, Lys-2 

   

Lys-1 

Lys-1 

167.9, C 

168.0, C 

 Val-2-NH, Lys-2 

Val-2-NH, Lys-2 

   

Lys-2 

Lys-2 

56.3, CH 

56.6, CH 

4.08, dd (12.0,5.0) 

4.09, dd (11.3,5.0) 

 Lys-3a 

Lys-3a 

Lys-3a 

Lys-3a 
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Lys-3a 

Lys-3b 

Lys-3a 

Lys-3b 

29.3, CH2 2.12, brdq (12.5,3.5) 

0.84, m 

1.94, m 

0.74, m 

Lys-2 Lys-2, 4b 

 

 

Lys-2, 

  

Lys-4a 

Lys-4b 

22.9, CH2 1.48, m 

1.37, m 

  

Lys-3a 

  

Lys-5a 

Lys-5b 

28.6, CH2 1.37, m 

1.30, m 

 Lys-5b 

Lys-5a 

  

Lys-6a 

Lys-6b 

Lys-6a 

Lys-6b 

38.4, CH2 

 

38.2, CH2 

3.54, m 

2.63, m 

3.46, m 

2.64, m 

 Lys-6b, 6-NH 

Lys-6a, 6-NH 

Lys-6b, 6-NH 

Lys-6a, 6-NH 

 Lys-6b 

Lys-6a 

Lys-6-NH  7.41, dd (7.2, 4.5)   Lys-6a, 6b Phe-2-NH 

Val-1 

Val-1 

172.4, C 

172.3, C 

 Val-2, Hty-2-NH 

Val-2, Hty-2-NH 

   

Val-2 

Val-2 

57.9, CH 

58.0, CH 

3.98, t (7.8) 

4.02, t (7.4) 

Val-4, 5 

Val-4, 5 

 

Val-2-NH, 3  

Val-2-NH, 3 

Val-2-NH, 3, 4, 5 

Val-2-NH, 3, 4, 5 

Val-2-NH 

Val-2-NH 

Val-2-NH 

Val-2-NH 

 7.76, d (7.2) 

7.92, d (7.2) 

 Val-2 

Val-2 

Val-2, 3, 4, 5 

Val-2, 3 

Val-2, 5 

Val-2-NH, Val-

5 

Val-3 

Val-3 

30.4, CH 1.96, m 

1.98, m 

Val-2, 4, 5 

Val-2, 4, 5 

Val-2, 4, 5 

Val-2, 4, 5 

 Val-2 

Val-4 

Val-4 

19.1, CH3 0.96, d (6.9) 

1.00, d (6.7) 

Val-2, 3, 5 

Val-2, 3, 5 

 

Val-3 

Val-3 

 Val-2 

Val-5 

Val-5 

18.9, CH3 0.88, d (6.7) 

0.94, d (7.0) 

Val-2, 3, 4 

Val-2, 3, 4 

Val-3 

Val-3 

 Val-2 

Phe-5,5’ 

Hty-1 

Hty-1 

171.2, C 

171.0, C 

 NMe-Ala-2, 3, Hty-

2, 3a, NMe-Ala-2, 3 

   

Hty-2 

 

Hty-2 

48.9, CH 

 

49.0, CH 

4.74, m 

 

4.73, m 

 Hty-2-NH, 3a, 

3b 

Hty-2-NH, 3a, 

3b, 4a, 4b 
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Hty-2-NH, 3a, 

3b 

Hty-2-NH 

Hty-2-NH 

 8.97, d (4.9) 

8.95, d (4.9) 

  Hty-2  

Hty-3a 

Hty-3b 

33.5, CH2 1.85, m 

1.73, m 

 Hty-3b, 4a, 4b  

Hty-3a, 4a, 4b 

  

Hty-4a 

Hty-4b 

30.7, CH2 2.60, m 

2.40, m 

Hty-6,6’ Hty-3a, 3b, 4b  

Hty-3a, 3b, 4a 

  

Hty-5 131.0, C  Hty-4b, 7,7’    

Hty-6,6’ 

Hty-6,6’ 

129.2, CH 6.98, d (8.5) 

6.97, d (8.6) 

Hty-4a, 4b, 6’,6 Hty-7,7’  

Hty-7,7’ 

 Hty-7,7’ 

Hty-7,7’ 115.3, CH 6.66, d (8.5) Hty-7’,7 Hty-6,6’ Hty-

7,7’ 

 Hty-6,6’ 

Hty-8 155.9, C  Hty-6,6’, 7,7’    

NMe-Ala-1 

 

NMe-Ala-1 

170.0, C 

  

169.6, C 

 Phe-2-NH, NMe-

Ala-2, 3 

Phe-2-NH, NMe-

Ala-2, 3 

   

NMe-Ala-2 

NMe-Ala-2 

54.5, CH 

54.6, CH 

4.85, q (7.3) 

4.86, m 

NMe-Ala-3, NMe NMe-Ala-3,  NMe-Ala-3, 

NMe 

NMe-Ala-3 14.1, CH3 1.05, d (6.7) NMe-Ala-2 NMe-Ala-2  NMe-Ala-2, 

NMe 

NMe-Ala-Me 27.2, CH3 1.78, s NMe-Ala-2   Phe-2, 2-NH, 

NMe-Ala-2, 3 

Phe-1 170.9, C  Lys-6-NH    

Phe-2 

 

Phe-2 

55.1, CH 

 

54.9, CH 

4.34, m  

 

4.33, m 

Phe-2-NH Phe-3a, 3b, NH 

 

Phe-3a, 3b, NH 

Phe-3a, 3b, NH 

 

Phe-3a, 3b, NH 

Phe-2-NH, 3a, 

5,5’ NMe-Ala-

Me 

Phe-2-NH 

 

Phe-2-NH 

 8.69, d (8.9) 

 

8.66, d (8.6) 

 4.34 Phe-2, 3a, 3b 

 

Phe-2 

Lys-6-NH, Phe-

3b, NMe-Ala-

Me 

Phe-3a 

Phe-3b 

37.7, CH2  

 

3.23, dd (13.8, 3.0) 

2.81, m 

Phe-5,5’ Phe-2, 3b 

Phe-2, 3a 

 Phe-2 

Phe-2-NH, 5,5’ 



 20 

Phe-3a 

Phe-3b 

37.6, CH2 3.20, m 

2.76, m 

Phe-2 

Phe-2 

Phe-4 138.5, C  Phe-3b, 6,6’    

Phe-5,5’ 

Phe-5,5’ 

129.1, CH 

x2 

7.06, d (7.2) 

7.05, d (7.2) 

Phe-3a, 3b, 5’,5   Phe-2, 3b 

Val-5 

Phe-6,6’ 128.5, CH 

x2 

7.19, t (7.2) Phe-6’,6    

Phe-7 126.3, CH 7.14, t (7.2) Phe-5,5’    

a500 MHz for 1H and 125 MHz for 13C, ca. 2:1 major rotamer, minor rotamer. bFrom HSQC correlations. cJC-H=8 Hz. 
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Figure S12. LCMS Chromatogram and Mass spectrum of Hydanto-anabaenopeptin A (1) 
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Figure S13. 1H NMR Spectrum of Hydanto-anabaenopeptin B (2) in DMSO-d6 
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Figure S14. 13C NMR Spectrum of Hydanto-anabaenopeptin B (2) in DMSO-d6 
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Figure S15. HSQC Spectrum of Hydanto-anabaenopeptin B (2) in DMSO-d6 
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Figure S16. HMBC Spectrum of Hydanto-anabaenopeptin B (2) in DMSO-d6 
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Figure S17. COSY Spectrum of Hydanto-anabaenopeptin B (2) in DMSO-d6 
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Figure S18. TOCSY Spectrum of Hydanto-anabaenopeptin B (2) in DMSO-d6 
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Figure S19. ROESY Spectrum of Hydanto-anabaenopeptin B (2) in DMSO-d6 
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Figure S20. Negative HR ESI MS of Hydanto-anabaenopeptin B (2) 
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Figure S21. Positive HR ESI MS/MS Spectrum of Hydanto-anabaenopeptin B (2) 
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Figure S22. Scheme of Fragmentation in the Positive HR ESI MS/MS Spectrum of Hydanto-anabaenopeptin B (2) 
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Figure S23. LCMS Traces of Marfey’s Method Amino Acids Analysis of Hydanto-anabaenopeptin B (2) 
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Table S2. NMR Data of Hydanto-anabaenopeptin B (2) in DMSO-d6
a 

Position C, Mult. H, Mult. (J in 

Hz)b 

HMBC correlationsc COSY 

correlations 

TOCSY 

correlations 

ROESY correlations 

Arg-1 

 

Arg-1 

174.6, C 

 

174.3, C 

 Arg-2, 2-NH, Lys-6-

NH, 

 Arg-2 

   

Arg-2 

Arg-2 

55.9, CH 

55.7, CH 

4.17, t 

4.14, t 

Arg-2-NH 

Arg-2-NH 

Arg-2-NH, 3a, 3b  

Arg-2-NH, 3a, 3b 

Arg-3a, 3b, 5 Arg-2-NH 

 

Arg-2-NH 

Arg-2-NH 

 8.69, brs 

8.70, brs 

 Arg-2  Arg-2 

 

Arg-3a 

Arg-3b 

Arg-3 

28.8, CH2 

 

28.6, CH2 

1.73, m 

1.52, m 

 Arg-2, 3b, 4a, 4b 

Arg-2, 3a, 4a, 4b 

Arg-2, 3b, 4a, 4b 

Arg-2, 3a, 4a, 4b 

 

Arg-4a 

Arg-4b 

24.2, CH2 1.54, m  

1.45, m 

 Arg-5   

Arg-5 40.1, CH2 3.04, brm  Arg-4a, 4b, 5-NH Arg-3a, 3b, 4a, 

4b, 5-NH 

 

Arg-6-NH  8.86, brs  Arg-5 Arg-5, 4a, 4b  

Arg-7 156.7, C  Arg-4a, 4b, 6-NH    

Arg-7-NH2, 

NH2
+ 

 8.43, brs     

CO 

 

CO 

156.9, C 

 

156.8, C 

 Arg-2-NH, Lys-6-

NH 

   

Lys-1 168.2, C  Val-2, NH Lys-2    

Lys-2 

 

Lys-2 

56.4, CH 

 

56.3, CH 

4.30, t (4.1) 

 

4.32, t (4.1) 

 Lys-3a, 3b Lys-3a, 3b, 4a, 

4b, 5a, 5b 

 

Lys-3a 

Lys-3b 

Lys-3 

29.6, CH2 

 

29.4, CH2 

2.40, m 

1.45, m 

Lys-2 Lys-2, 3b, 4b 

Lys-2, 3a, 4b 

Lys-2, 3b, 4a, 4b 

Lys-2, 3a, 4a, 4b 

Val-NH 

 

Lys-4a 

 

23.1, CH2 1.51, m 

 

 Lys-3a, 3b, 4b 

Lys-3a, 3b, 4a 

Lys-6-NH 
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Lys-4b 1.18, m Lys-6-NH 

Lys-5a 

Lys-5b 

Lys-5 

28.5, CH2 

 

28.4, CH2 

1.50, m 

1.40, m 

 Lys-4b, 6a, 6b, 

Lys-5b, 6b   

Lys-6-NH 

Lys-6-NH 

 

 

Lys-6a 

 

Lys-6b 

38.5, CH2 3.55, m 

 

2.66, m 

Lys-4a 

 

Lys-5a, 5b, 6b, 6-

NH  

Lys-5b, 6a, 6-NH  

Lys-5a, 5b, 6b, 6-

NH  

Lys-5a, 5b, 6a, 6-

NH 

Lys-6b 

 

Lys-6a 

 

Lys-6-NH  7.43, m  Lys-6a, 6b Lys-4a, 4b, 5a, 

5b, 6a, 6b 

Phe-NH 

Val-1 172.4, C  Hty-NH, Val-2, 3    

Val-2 57.9, CH 4.09, q (7.5) Val-3, 4, 5 Val-3, NH Val-3, 4, 5, NH Hty-NH, Val-NH 

Val-NH 

Val-NH 

 7.87, d (7.5) 

7.89, d (7.5) 

 Val-2 Val-2, 3, 4, 5 Val-2, 5, Lys-3a 

 

Val-3 30.5, CH 2.03, dqq (7.5, 

6.6, 6.5) 

Val-4, 5 Val-2, 4, 5 Val-NH  Val-4, 5, Phe-5,5’ 

Val-4 19.1, CH3 1.00, d (6.6) Val-2, 3, 5 Val-3 Val-3  

Val-5 

Val-5 

18.9, CH3 

18.8, CH3 

0.94, d (6.5) 

0.94, d (6.5) 

Val-2, 3, 4 Val-3  Val-3 

Hty-1 171.1, C  NMeAla-2, NMe, 

Hty-2,3a, 3b 

   

Hty-2 48.9, CH 4.77, brdt (4.7, 

6.5) 

Hty-3b Hty-3a, 3b, NH Hty-3a, 3b, 4a, 

4b, NH 

 

Hty-NH  8.98, d (4.7) 

8.98, d (4.7) 

 Hty-2 Hty-2, 4a Val-2 

Hty-3a 

Hty-3b 

33.4, CH2 1.85, m 

1.74, m 

Hty-2, 2-NH, 4b  Hty-2, 3b, 4a, 4b  

Hty-2, 3a, 4a, 4b  

Hty-2, 3b, 4a, 4b  

Hty-2, 3a, 4a, 4b 

 

Hty-4a 

Hty-4b 

30.7, CH2 2.61, m 

2.42, m 

Hty-6,6’ Hty-3a, 3b, 4b 

Hty-3a, 3b, 4a 

Hty-2, 3a, 3b, 4b 

Hty-2, 3a, 3b, 4a 

Hty-6,6’ 

Hty-5 131.1, C  Hty-4a,4b,7,7’    

Hty-6,6’ 129.2, CH 

x2 

6.98, d (8.5) Hty-4a, 4b, 6’,6, 7,7’   Hty-3a, 7,7’ 
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Hty-7,7’ 115.3, CH 

x2 

6.66, d (8.5) Hty-6,6’, 7’,7   Hty-6,6’ 

Hty-8 155.8, C  Hty-6,6’, 7,7’    

NMeAla-1 170.0, C  NMeAla-2, 2-NH, 3    

NMeAla-2 54.6, CH 4.87, dq (2.7, 

6.7) 

NMeAla-3, NMe NMeAla-3  NMeAla-3 

NMeAla-

NMe 

27.3, CH3 1.79, s NMeAla-2   NMeAla-3 

NMeAla-3 14.1, CH3 1.07, d (6.7) NMeAla-2 NMeAla-2 NMeAla-2 NMeAla-2, NMe 

Phe-1 171.2, C  Lys-6-NH, Phe-3b    

Phe-2 55.1, CH 4.36, m Phe-3b Phe-3a, 3b, NH Phe-3a, 3b, NH Phe-3a, 3b, 5,5’ 

Phe-NH  8.70, (9.0) 

8.69, (8.0) 

 Phe-2 Phe-2, 3a, 3b  Lys-6-NH, Phe-3b 

Phe-3a 

 

Phe-3b 

37.7, CH2 3.23, brd 

(13.2) 

2.83, dd (13.2, 

5.6) 

Phe-5,5’ Phe-2, 3b 

 

Phe-2, 3a 

Phe-NH  

 

Phe-NH 

Phe-2, 3b, 5,5’ 

Phe-3a, 5,5’ 

Phe-4 138.4, C  Phe-3a, 3b, 6,6’    

Phe-5,5’ 129.0, CH 

x2 

7.07, d (7.1) Phe-3a, 3b, 5’,5, 7 Phe-6,6’  NMeAla-NMe, Val-

3, 5, Phe-2, 3a, 3b, 

Phe-6,6’ 128.5, CH 

x2 

7.19, t (7.1) Phe-6’,6 Phe-5,5’, 7  NMeAla-NMe 

Phe-7 126.3, CH 7.14, t (7.1) Phe-5,5’ Phe-6,6’   
a500 MHz for 1H and 125 MHz for 13C, ca. 1:1 major rotamer, minor rotamer. bFrom HSQC correlations. cJC-H=8 Hz. 
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Figure S24. LCMS Chromatogram and Mass spectrum of Hydanto-anabaenopeptin B (2) 
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Figure S25. 1H NMR Spectrum of Hydanto-anabaenopeptin F (3) in DMSO-d6 
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Figure S26. 13C NMR Spectrum of Hydanto-anabaenopeptin F (3) in DMSO-d6 
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Figure S27. HSQC Spectrum of Hydanto-anabaenopeptin F (3) in DMSO-d6 
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Figure S28. HMBC Spectrum of Hydanto-anabaenopeptin F (3) in DMSO-d6 
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Figure S29. COSY Spectrum of Hydanto-anabaenopeptin F (3) in DMSO-d6 
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Figure S30. TOCSY Spectrum of Hydanto-anabaenopeptin F (3) in DMSO-d6 
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Figure S31. ROESY Spectrum of Hydanto-anabaenopeptin F (3) in DMSO-d6 
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Figure S32. Negative HR ESI MS of Hydanto-anabaenopeptin F (3)  
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Figure S33. Positive HR ESI MS/MS Spectrum of Hydanto-anabaenopeptin F (3) 
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Figure S34. Scheme of Fragmentation in the Positive HR ESI MS/MS Spectrum of Hydanto-anabaenopeptin F (3) 
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Figure S35. LCMS Traces of Marfey’s Method Amino Acids Analysis of Hydanto-anabaenopeptin F (3) 
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Table S3. NMR Data of Hydanto-anabaenopeptin F (3) in DMSO-d6
a 

Position C, Mult. H, Mult. 

(J in Hz)b 

HMBC correlationsc COSY correlations TOCSY 

correlations 

ROESY 

correlations 

Arg-1 174.8, C 

174.7, C 

 Arg-2, 2-NH, Lys-2    

Arg-2 

 

Arg-2 

56.0, CH 4.14, dd 

4.9, 5.80  

4.18, dd 

(4.9, 5.8) 

 Arg-3a, 3b  Arg-2-NH, 3a, 3b 

Arg-2-NH 

Arg-2-NH 

 8.74, s 

8.75, s 

   Arg-2, 4b 

Arg-3a 

Arg-3b 

Arg-3 

28.9, CH2 

 

28.6, CH2 

1.74, m 

1.52, m 

Arg-5 

 

Arg-2 

 

Arg-2, 5 

 

Arg-2  

Arg-2 

Arg-4a  

Arg-4b 

Arg-4 

24.2, CH2 

 

23.9, CH2 

1.50, m 

1.42, m 

 Arg-6 

Arg-6 

  

Arg-5 40.0, CH2 3.05, brdt 

(4.8, 6.2)  

 Arg-4a, 4b, 6-NH Arg-4a, 4b  

Arg-6-NH  9.05, brs  Arg-5   

Arg-7 157.8, C      

Arg-NH2, NH  8.03, brs      

CO 

 

CO 

156.9, C 

 

156.8, C 

 Lys-2, Arg-2-NH    

Lys-1 168.4, C 

168.3, C 

 Ile-2-NH, Lys-2    

Lys-2 

 

Lys-2 

56.5, CH 

 

56.3, CH 

4.32, dd 

(11.4, 3.8) 

4.32, dd 

Arg-2-NH Lys-3a, 3b   Lys-4a, 4b 

Lys-3a 

 

Lys-3a 

29.6, CH2 

 

 

2.39, m 

 

1.45, m 

Lys- 4b 

 

 

Lys-2, 4a, 4b 

Lys-2, 4a, 4b 

Lys-2, 4a, 4b,  

Lys-2, 4a, 4b 

Ile-2-NH 

 

Ile-2-NH 
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Lys-3 29.5, CH2    

Lys-4a 

Lys-4b 

Lys-4 

23.1, CH2 

 

23.0, CH2 

1.45, m 

1.19, m 

 Lys- 4b 

Lys- 4a 

 Lys-2 

Lys-2 

Lys-5a 

Lys-5b 

Lys-5 

28.3, CH2 

 

28.2, CH2 

1.51, m 

1.46, m 

   Lys-6a 

 

Lys-6a 

Lys-6b 

38.6, CH2 

 

3.53, m 

2.66, m 

 Lys-6b, -NH 

Lys-4b, 6a, -NH 

 Lys-4a, 6b, -NH,  

Lys-6a, -NH  

Lys--NH 

 

Lys--NH 

 7.46, t 

(5.3) 

7.45, t 

(5.0) 

 Lys-6a, 6b 

 

Lys-5b, 6a, 6b NMeAla-2, Phe-2, 

Lys-5b, 6a, 6b 

Ile-1 172.5, C  Hty-2-NH, 

Ile-2 

   

Ile-2 

 

Ile-2 

56.4, CH 

 

56.2, CH 

4.26, dt 

(8.0, 6.8) 

 

Ile-6  Ile-2-NH, 3  Hty-2-NH, 

Ile-2-NH, 3  

Ile-2-NH 

 

Ile-2-NH 

 7.89, d 

(8.0) 

7.90, d 

(8.0) 

 Ile-2 

 

Ile-2, 3, 6 

 

Ile-2, 3, 6 

Lys-3a, 4a  

Ile-3 36.7, CH 1.85, m Ile-2, 4b, 6 Ile-2, 4a, 4b, 6  Ile-2 

Ile-4 25.6, CH2 1.53, m 

1.15, m 

Ile-6 Ile-3, 4b, 6 Ile-3, 

4a, 6 

  

Ile-5 

 

Ile-5 

11.8, CH3 

 

11.7, CH3 

0.89, t 

(7.4) 

0.89, t 

(7.4) 

Ile-4a,4b  

 

Ile-4a, 4b 

Ile-4a,4b  

 

Ile-4a, 4b 

  

Ile-6 

Ile-6 

14.8, CH3 

14.8, CH3 

0.89, d 

0.89, d 

Ile-4a 

Ile-4a 

  Ile-2-NH, Phe-6,6’ 

Ile-2-NH, Phe-5,5’, 

6,6’ 
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Hty-1 171.1, C  NMeAla-2, NMe, 

Hty-3a, 3b 

   

Hty-2 49.0, CH 4.77, brdt 

(5.3, 6.5) 

Hty-3b Hty-2-NH, 3a, 3b, Hty-2-NH, 3a, 3b, 

4a, 4b  

Hty-2-NH, 3a, 3b, 

Phe-2-NH, 

NMeAla-2 

Hty-2-NH 

 

Hty-2-NH 

 8.98, d 

(5.3) 

8.96, d 

(5.3) 

 Hty-2 

 

Hty-2 

 

Hty-2, 3a, 3b, 4a, 

Ile-2 

Hty-3a 

 

 

Hty-3b 

33.4, CH2 1.85, m 

 

 

1.74, m 

 Hty-2, 3b, 4a, 4b 

 

Hty-2, 3b, 4a, 4b  

 Ile-2-NH, Hty-2, 

NH, 6,6’ 

Hty-2, NH, 6,6’ 

Hty-4a 

 

Hty-4b 

30.8, CH2 2.62, m 

 

2.42, m 

Hty-3b, 6,6’ Hty-3a, 3b, 4b  

Hty-3a, 3b, 4a 

 Hty-2-NH, 6,6’ 

Hty-6,6’ 

Hty-5 131.0, C  Hty-4b, 7,7’    

Hty-6,6’ 129.1, CH 

x2 

6.98, d x2 

(8.5) 

Hty-6’,6, 7,7’ Hty-7,7’  Hty-3a, 3b, 4a, 4b, 

NMeAla-3 

Hty-7,7’ 115.4, CH 

x2 

6.66, d x2 

(8.5) 

Hty-7’,7 Hty-6,6’   

Hty-8 155.9, C  Hty-6,6’, 7,7’    

NMeAla-1 170.0, C  Phe-2-NH, 

NMeAla-2, 3 

   

NMeAla-2 54.6, CH 4.88, dq 

(2.6, 7.0) 

NMeAla-3, NMe NMeAla-3  Phe-2-NH, Lys--

NH, NMeAla-3, 

NMe, Hty-2 

NMeAla-3 14.1, CH3 1.07, d 

(7.0) 

NMeAla-2 NMeAla-2  Hty-6,6’ 

NMeAla-NMe 

 

NMeAla-NMe 

27.3, CH3 1.81, s 

 

1.81, s 

NMeAla-2   Phe-2-NH, 5,5’, 

6,6’  

Phe-1 171.3, C  Lys--NH, Phe-3b    
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Phe-2 55.2, CH 4.35, m Phe-3b Phe-2-NH, 3a, 3b Phe-2-NH, 3a, 3b Phe-2-NH, 3a, 5, 

5’, Lys--NH 

Phe-2-NH 

 

Phe-2-NH 

 8.65, d 

(8.6) 

8.66, d 

(8.6) 

 Phe-2 

 

 

Phe-2, 3a, 3b 

 

NMeAla-2, NMe, 

Phe-2, 3a, 3b 

Hty-2  

Phe-3a 

 

Phe-3b 

 

Phe-3b 

37.7, CH2 3.23, dd 

(2.6, 13.2) 

2.84, dd 

(4.8, 13.2) 

2.81, dd 

(4.8, 13.2) 

 Phe-3b 

 

Phe-3a 

 

 Phe-2, 3b, 5, 5’ 

Phe-2-NH, 3b, 5, 

5’, 6, 6’ 

Phe-4 138.5, C  Phe-3b, 6, 6’    

Phe-5,5’ 129.1, CH 

x2 

7.07, d x2 

(7.2) 

Phe-5’, 5, 7  Phe-6,6’  Phe-2, 3a, 3b, 

NMeAla- NMe, 

Ile-4a, 6 

Phe-6,6’ 128.4, CH 

x2 

7.19, dd x2 

(6.9, 7.2) 

Phe-6’,6  Phe-5’,5, 7  Phe-3b, NMeAla- 

NMe, Ile-4a, 6 

Phe-7 126.3, CH 7.14, t 

(6.9) 

Phe-5’,5 Phe-6,6’   

a500 MHz for 1H and 125 MHz for 13C, ca. 1:1 major rotamer, minor rotamer. bFrom HSQC correlations. cJC-H=8 Hz. 
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Figure S36. LCMS Chromatogram and Mass spectrum of Hydanto-anabaenopeptin F (3) 
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Figure S37. 1H NMR Spectrum of Hydanto-oscillamide Y (4) in DMSO-d6 
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Figure S38. 13C NMR Spectrum of Hydanto-oscillamide Y (4) in DMSO-d6 
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Figure S39. HSQC Spectrum of Hydanto-oscillamide n Y (4) in DMSO-d6 
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Figure S40. HMBC Spectrum of Hydanto-oscillamide Y (4) in DMSO-d6 
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Figure S41. COSY Spectrum of Hydanto-oscillamide Y (4) in DMSO-d6 
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Figure S42. TOCSY Spectrum of Hydanto-oscillamide Y (4) in DMSO-d6 
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Figure S43. ROESY Spectrum of Hydanto-oscillamide Y (4) in DMSO-d6 
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Figure S44. Negative HR ESI MS of Hydanto-oscillamide Y (4)   
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Figure S45. Positive HR ESI MS/MS Spectrum of Hydanto-oscillamide Y (4) 
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Figure S46. Scheme of Fragmentation in the Positive HR ESI MS/MS Spectrum of Hydanto-oscillamide Y (4) 
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Figure S47. LCMS Traces of Marfey’s Method Amino Acids Analysis of Hydanto-oscillamide Y (4) 
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Table S4. NMR Data of Hydanto-oscillamide Y (4) in DMSO-d6
a 

Position C, Mult. H, Mult. (J in 

Hz)b 

HMBC 

correlationsc 

COSY correlations TOCSY 

correlations 

ROESY 

correlations 

Tyr-1 174.1, C  Tyr-2,2-NH, 3b, 

Lys-2  

   

Tyr-2 57.0, CH 4.35, brt (4.5) Tyr-2-NH,3a,3b Tyr-2-NH,3a,3b Tyr-2-NH,3a,3b Tyr-2-NH,3a,3b 

Tyr-2-NH  8.55, s  Tyr-2 Tyr-2,3a, 3b Tyr-2,3b, 5,5’ 

Tyr-3a 

 

Try-3b 

35.5, CH2 2.88, dd (14.4, 

4.1) 

2.82, m 

6.89, 4.35 4.35, 2.82 

 

4.35, 2.88 

Tyr-2,3b  

 

Tyr-2,3a 

Tyr-2 

Tyr-2,2-NH 

Tyr-4 124.4, C  Tyr-2,3a, 3b,6,6’     

Tyr-5,5’ 130.9, CH 6.89, d x2 (8.2) Tyr-3a,3b, 5’,5 Tyr-6,6’  Tyr-2-NH, 6,6’ 

Tyr-6,6’ 115.0, CH 6.61, d x2 (8.2) Tyr-6’,6 Tyr-5,5’  Tyr-5,5’ 

Tyr-7 156.6, C  Tyr-5,5’, 6,6’    

Tyr-7-OH*  9.33, brs     

CO 156.4, C  Tyr-2,2-NH, Lys-2    

Lys-1 168.1, C  Ile-2,2-NH, Lys-2    

Lys-2 56.4, CH 4.08, dd (11.6, 

5.2) 

 Lys-3a, 3b Lys-3a, 5a, 5b Ile-2-NH 

Lys-3 29.3, CH2 2.10, brq (11.6) 

0.86, m 

Lys-2 Lys-2, 3b, 4a, 4b 

Lys-2, 3a 

Lys-2, 3b, 4a, 4b 

Lys-2, 3a 

Ile-2-NH 

Lys-4 22.8, CH2 1.36, m 

 

1.00, m 

 Lys-3a, 3b, 4b 

Lys-3a, 3b, 4a 

  

Lys-5 28.3, CH2 1.39, m 

1.34, m 

 Lys-6a 

Lys-6a, 6b 

 Lys-6-NH 

Lys-6-NH 

Lys-6 38.5, CH2 3.53, m 

 

2.63, m 

 Lys-4a, 4b, 6b, 6-

NH 

Lys-4a,4b, 6a 

Lys-5a, 6b, 6-NH 

Lys-5a,6a, 6-NH 

Lys-6-NH 

 

Lys-6-NH 

Lys-6-NH  7.41, dd 

(6.4,5.2) 

 Lys-6a,6b Lys-3a, 3b, 6a, 6b Lys-5a, 5b, 6a,6b(-

), Phe-2, 2-NH 

Ile-1 172.5, C  Hty-2-NH, Ile-2    
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Ile-2 56.4, CH 4.15, t (7.4) Ile-6 Hty-2-NH, 3 Hty-2-NH, 3, 4a, 

5, 6 

Ile-2-NH, Hty-2-

NH 

Ile-2-NH  7.82, d (7.4)  Hty-2 Hty-2, 3, 4b, 6  Lys-2, 3a, Ile-2, 3, 

6 

Ile-3 36.7, CH 1.79, m Ile-2 Ile-2, 4a, 4b, 6 Ile-2, 4a, 4b, 5, 6 Ile-2-NH 

Ile-4 25.5, CH2 1.48, ddd 

(12.8,7.2, 4.4) 

1.08, m 

Ile-5,6  

 

Ile-3, 4b, 5  

 

Ile-3, 4b, 5  

Ile-2, 3, 4b, 5, 6 

Ile-2, 3, 4a, 5, 6  

Phe-5,5’ 

Ile-5 11.8, CH3 0.88, t (7.4) Ile-4a Ile-4a,4b   

Ile-6 14.8, CH3 0.84, d (6.7) Ile-2,4a Ile-3   Ile-2-NH 

Hty-1 171.1, C  NMe-Ala-2, NMe, 

Hty-3b 

   

Hty-2 49.0, CH 4.74, brdt 

(5.0,6.5) 

 Hty-3a,3b Hty-3a,3b, 4a,4b Hty-2-NH, NMe-

Ala-2 

Hty-2-NH  8.92, d (4.3)  Hty-2 Hty-2,3a, 

3b,4a,4b 

Ile-2, Phe-2-NH, 

Hty-2,3a,3b 

Hty-3 33.4, CH2 1.85, m 

 

1.72, m 

Hty-2 Hty-2,3b, 4a,4b  

Hty-2,3a, 4a,4b 

Hty-2,3b, 4a,4b  

Hty-2,3a, 4a,4b 

Hty-2-NH, 6,6’ 

Hty-2-NH, 6,6’ 

Hty-4 30.7, CH2 2.59, ddd 

(13.8,12.0, 4.2) 

2.40, ddd 

(13.8,11.5, 6.3) 

Hty-6,6’ Hty-3a,3b, 4b 

 

Hty-3a,3b, 4a 

Hty-2,3a, 3b,4b 

 

Hty-2,3a, 

3b,4a 

Hty-6,6’ 

 

 

Hty-6,6’ 

Hty-5 131.1, C  Hty-4b,7,7’     

Hty-6,6’ 129.2, CH 6.97, d x2 (8.5) Hty-4a,4b, 6’,6   Hty-3a,3b, 

4a,4b,7,7’ 

Hty-7,7’ 115.3, CH 6.65, d x2 (8.5) Hty-7’,7   Hty-6,6’ 

Hty-8 155.8, C  Hty-6,6’, 7,7’    

OH*  9.27, brs     

NMe-Ala-1 170.0, C  Phe-2,2-NH, NMe-

Ala-2,3 

   

NMe-Ala-2 54.5, CH 4.85, q (6.6) NMe-Ala-3, NMe NMe-Ala-3 NMe-Ala-3 Hty-2, Phe-2-NH 

NMe-Ala-3 14.1, CH3 1.06, d (6.6) NMe-Ala-2 NMe-Ala-2 NMe-Ala-3  
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NMe-Ala-

NMe 

27.3, CH3 1.79, s NMe-Ala-2   Phe-2-NH, 5,5’ 

Phe-1 171.2, C  Lys-6-NH, Phe-3    

Phe-2 55.2, CH 4.35, m Phe-3 Phe-2-NH, 3a,3b Phe-2-NH, 3a,3b Phe-2-NH, 3a,3b, 

Lys-6-NH 

Phe-2-NH  8.65, d (8.5)  Phe-2 Phe-2,3a, 3b Lys-6-NH, NMe-

Ala-2, NMe, Phe-

2,3b 

Phe-3 37.7, CH2 3.24, dd 

(13.8,3.2) 

2.82, m 

Phe-5,5’ Phe-2,3b 

Phe-2,3a 

Phe-2,3b 

Phe-2,3a 

Phe-2,5,5’ 

Phe-2, NH, 5,5’ 

Phe-4 138.5, C  Phe-3a,3b 

6,6’ 

   

Phe-5,5’ 129.1, CH 7.07, d x2 (7.0) Phe-3a,3b, 5’,5   Phe-3a,3b, 6,6’, 

NMe-Ala-NMe, 

Ile-4 

Phe-6,6’ 128.4, CH 7.19, t x2 (7.0) Phe-6’,6   Phe-5,5’ 

Phe-7 126.3, CH 7.16, t (7.0) Phe-5,5’    
a500 MHz for 1H and 125 MHz for 13C. bFrom HSQC correlations. cJC-H=8 Hz. *May interchange. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 67 

Figure S48. LCMS Chromatogram and Mass spectrum of Hydanto-oscillamide Y (4) 

 
  

Shira 09-Jul-2023

Tim e
2.50 5.00 7.50 10.00 12.50 15.00 17.50 20.00 22.50 25.00 27.50 30.00

A
U

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

1.0e +1

1.1e +1

1.2e +1

1.3e +1

 Carmeli_Sh ira_839 11  3: Diode  Array 

 Rang e: 1.514e+1

26.96

1.78

09-Jul-2023Shira

m/z
100 200 300 400 500 600 700 800 900 1000

%

0

100

m/z
100 200 300 400 500 600 700 800 900 1000

%

0

100

 Carmeli_Sh ira_839 11 1586 (27.527)  2: Sca n  ES- 

 9.67e5838.8

113.1
249.1169.0 195.9

743.7

839.8

840.8

957.7843.0
907.9 978.8

 Carmeli_Sh ira_839 11 1557 (27.023)  2: Sca n  ES- 

 6.67e5838.9

341.6

249.3195.1
112.9 401.5 490.6418.7

839.8

956.7874.7
891.8 968.5



 68 

Figure S49. 1H NMR Spectrum of 1[Dht]-Anabaenopeptin A (5) in DMSO-d6 
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Figure S50. 13C NMR Spectrum of 1[Dht]-Anabaenopeptin A (5) in DMSO-d6 
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Figure S51. HSQC Spectrum of 1[Dht]-Anabaenopeptin A (5) in DMSO-d6 
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Figure S52. HMBC Spectrum of 1[Dht]-Anabaenopeptin A (5) in DMSO-d6 
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Figure S53. COSY Spectrum of 1[Dht]-Anabaenopeptin A (5) in DMSO-d6 
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Figure S54. TOCSY Spectrum of 1[Dht]-Anabaenopeptin A (5) in DMSO-d6 
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Figure S55. ROESY Spectrum of 1[Dht]-Anabaenopeptin A (5) in DMSO-d6 
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Figure S56. Positive HR ESI MS of 1[Dht]-Anabaenopeptin A (5) 
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Figure S57. Positive HR ESI MS/MS Spectrum of 1[Dht]-Anabaenopeptin A (5) 
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Figure S58. Scheme of Fragmentation in the Positive HR ESI MS/MS Spectrum of 1[Dht]-Anabaenopeptin A (5) 
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Figure S59. LCMS Traces of Marfey’s Method Amino Acids Analysis of 1[Dht]-Anabaenopeptin A (5) 
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Table S5. NMR Data of 1[Dht]-Anabaenopeptin A (5) in DMSO-d6  

Position C, Mult. H, Mult. (J in 

Hz)b 

HMBC 

correlationsc 

COSY 

correlations 

TOCSY 

correlations 

ROESY correlations 

Dht-1 174.6, C      

Dht-2 53.3, CH 3.91, m Dht-3a 

 

Dht-2-NH, 3a, 

3b  

Dht-2-NH, 3a, 3b, 

4a, 4b 

 

Dht-3a 

 

Dht-3b 

32.3, 

CH2 

1.61, m 

 

1.50, m 

 Dht-2, 3b, 4a, 

4b 

Dht-2, 3a, 4a, 

4b 

Dht-2, 2-NH, 3b, 

4a, 4b  

Dht-2, 2-NH, 3a, 

4a, 4b  

 

Dht-2-NH  6.27, brd (7.0)  Dht-2 Dht-2, 3a, 3b, 4a, 

4b 

Lys-2-NH, Dht-4a 

Dht-4a 

 

Dht-4b 

27.7, 

CH2 

1.48, m 

 

1.45, m 

Dht-5 

 

Dht-3a, 3b, 5 

Dht-3a, 3b, 5 

Dht-2, 2-NH, 5 

Dht-2, 2-NH, 5 

Dht-2-NH 7,7’ 

Dht-5 34.4, 

CH2 

2.40, m Dht-4b, 7,7’ Dht-4a, 4b   Dht-7,7’ 

Dht-6 132.4, C  Dht-5, 8,8’    

Dht-7,7’ 129.2, 

CH x2 

6.92, d (8.5) Dht-5, 7’,7,  Dht-8,8’ Dht-8,8’ Dht-4a, 5, 8,8’ 

Dht-8,8’ 115.2, 

CH x2 

6.63, d (8.5) Dht-8’,8 Dht-7,7’ Dht-7,7’ Dht-7,7’ 

Dht-9 155.4, C  Dht-7,7’, 8,8’    

Dht-9-OH*  9.20, brs     

CO 157.4, C      

Lys-1 172.7, C  Lys-2    

Lys-2 55.0, CH 3.91, ddd (5.4, 

6.3, 7.4) 

 Lys-3, 6-NH Lys-3, 6-NH  

Lys-2-NH  6.48, brd (6.9)  Lys-2 Lys-2, 3 Dht-2-NH, Lys-2, 3, 4b 

Lys-3 32.1, 

CH2 

1.60, m 

 

Lys-2 Lys-2, 4a, 4b Lys-2, 2-NH Lys-2, 2-NH  
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Lys-4a 

 

Lys-4b 

20.6, 

CH3 

1.28, m 

1.16, m 

Lys-2 Lys-3, 5 

 

Lys-3, 5 

 Lys-2, 2-NH, 6-NH 

Lys-2, 2-NH 

Lys-5 28.3, 

CH2 

1.41, m  Lys-4a, 4b, 6a, 

6b 

Lys-6-NH Lys-2, 6-NH 

Lys-6a 

 

Lys-6b 

 

38.5, 

CH2 

3.56, m 

 

2.78, m 

 Lys-6b, 6-NH, 

5 

Lys-6a, 6-NH, 

5 

Lys-6b, 6-NH 

Lys-6a, 6-NH, 5 

Lys-6-NH 

 

Lys-6-NH 

Lys-6-NH  7.14, m  Lys-6a, 6b Lys-5, 6a, 6b Phe-2-NH, Lys-4a, 5, 6a, 

6b(-)  

Val-1 172.9, C  Hty-2-NH    

Val-2 58.4, CH 3.88, dd (7.4, 

8.5) 

Val-3, 4, 5 Val-2-NH Val-2-NH, 3, 4, 5 Hty-2-NH, Val-3, 4, 5 

Val-2-NH  7.06, m  Val-2 Val-2, 3, 4, 5  

Val-3 30.2, 

CH2 

1.95, dqq (8.5, 

6.3, 6.7) 

Val-2, 4, 5 Val-2, 4, 5 Val-2, 2-NH, 4, 5 Phe-5,5’, Val-2, 

Val-4 19.6, 

CH3 

0.92, d (6.3) Val-2, 5 Val-3 Val-2, 2-NH, 5 Val-2, 

Val-5 19.1, 

CH3 

1.02, d (6.7) Val-2, 4 Val-3 Val-2, 2-NH, 4,  Val-2, 

Hty-1 171.1, C  NMe-Ala-2, NMe    

Hty-2 48.9, CH 4.71, dt (6.7, 

6.3) 

 Hty-2-NH Hty-

3a, 3b 

Hty-2-NH Hty-3a, 

3b, 4a, 4b 

Hty-2-NH, 3a, 3b, NMe-

Ala-2 

Hty-2-NH  8.92, d (4.6)  Hty-2 Hty-2 Hty-2, 3a, 3b, 4a, 4b Val-

2 

Hty-3a 

 

Hty-3a 

33.5, 

CH2 

1.85, m 

 

1.70, m 

Hty-4b 

 

Hty-2, 4a, 4b 

Hty-2, 4a, 4b 

Hty-2, 3b, 4a, 4b 

Hty-2, 3a, 4a, 4b 

Hty-2, 2-NH 

Hty-2, 2-NH, 6,6’ 

Hty-4a 

 

Hty-4b 

30.7, 

CH2 

2.62, m 

 

2.41, m 

Hty-6,6’ Hty-3a, 3b, 4b  

Hty-3a, 3b, 4a 

Hty-2, 3a, 3b, 4b  

Hty-2, 3a, 3b, 4a 

Hty-2-NH, 6,6’ 

Hty-2-NH, 6,6’ 

Hty-5 131.2, C  Hty-4a, 4b, 5,5’    
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Hty-6,6’ 129.3, 

CH x2 

7.00, d (8.5) Hty-4a, 4b, 6’,6 Hty-7,7’ Hty-7,7’ Hty-3b, 4a, 4b, 7,7’  

Hty-7,7’ 115.4, 

CH x2 

6.65, d (8.5) Hty-7’,7 Hty-6,6’ Hty-6,6’ Hty-6,6’ 

Hty-8 155.8, C  Hty-6,6’, 7,7’    

Hty-8-OH*  9.12, brs     

NMe-Ala-

1 

170.1, C  Phe-2-NH, NMe-

Ala-2, 3 

   

NMe-Ala-

2 

54.5, CH 4.77, q (6.7) NMe-Ala-3, NMe NMe-Ala-3 NMe-Ala-3 Phe-2-NH, Hty-2, NMe-

Ala-3 

NMe-Ala-

3 

14.1, 

CH3 

1.05, d (6.7) NMe-Ala-2 NMe-Ala-2 NMe-Ala-2 NMe-Ala-2 

NMe-Ala-

NMe 

27.3, 

CH3 

1.76, s NMe-Ala-2   Phe-2-NH, 5,5’, 6,6’ 

Phe-1 171.2, C      

Phe-2 55.2, CH 4.36, ddd (3.4, 

8.9, 12.7) 

Phe-3b Phe-2-NH, 3a, 

3b 

Phe-2-NH, 3a, 3b Phe-2-NH, 3a, 3b, 5,5’  

Phe-2-NH  8.68, d (9.0)  Phe-2 Phe-2, 3a, 3b  Lys-6-NH, NMe-Ala-2, 

NMe Phe-2, 3b 

Phe-3a 

Phe-3a 

37.7, 

CH2 

3.30, m 

2.77, dd (12.7, 

13.4) 

Phe-5,5’ Phe-2, 3b  

Phe-2, 3a 

Phe-2, 2-NH 

Phe-2, 2-NH 

Phe-2, 3b, 5,5’ 

Phe-2, 2-NH, 3a, 5,5’ 

Phe-4 138.5, C  Phe-3b, 6,6’    

Phe-5,5’ 129.1, 

CH x2 

7.05, d (7.3) Phe-3a, 3b, 5’,5, 7 Phe-6,6’ Phe-6,6’ Phe-2, 3a, 3b, 6,6’, Val- 

3, NMe-Ala-NMe 

Phe-6,6’ 128.5, 

CH x2 

7.18, dd (7.1, 

7.3) 

Phe-6’,6 Phe-5,5’,7 Phe-5,5’, 7 Phe-5,5’, 7 

Phe-7 126.3, 

CH 

7.13, t (7.1) Phe-5,5’ Phe-6,6’ Phe-6,6’ Phe-6,6’ 

 

a500 MHz for 1H and 125 MHz for 13C. bFrom HSQC correlations. cJC-H=8 Hz. *May interchange. 
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Figure S60. LCMS Chromatogram and Mass spectrum of 1[Dht]-Anabaenopeptin A (5) 
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Figure S61. 1H NMR Spectrum of Hydanto-1[Dht]-anabaenopeptin A (6) in DMSO-d6 
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Figure S62. 13C NMR Spectrum of Hydanto-1[Dht]-anabaenopeptin A (6) in DMSO-d6 
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Figure S63. HSQC Spectrum of Hydanto-1[Dht]-anabaenopeptin A (6) in DMSO-d6 
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Figure S64. HMBC Spectrum of Hydanto-1[Dht]-anabaenopeptin A (6) in DMSO-d6 

 



 87 

Figure S65. COSY Spectrum of Hydanto-1[Dht]-anabaenopeptin A (6) in DMSO-d6 
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Figure S66. TOCSY Spectrum of Hydanto-6[Dht]-anabaenopeptin A (6) in DMSO-d6 
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Figure S67. ROESY Spectrum of Hydanto-1[Dht]-anabaenopeptin A (6) in DMSO-d6 
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Figure S68. Positive HR ESI MS of Hydanto-1[Dht]-anabaenopeptin A (6) 
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Figure S69. Positive HR ESI MS/MS Spectrum of Hydanto-1[Dht]-anabaenopeptin  (6) 
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Figure S70. Scheme of Fragmentation in the Positive HR ESI MS/MS Spectrum of Hydanto-1[Dht]-anabaenopeptin  (6) 
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Figure S71. LCMS Traces of Marfey’s Method Amino Acids Analysis of Hydanto-1[Dht]-anabaenopeptin (6) 
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Table S6. NMR Data of Hydanto-1[Dht]-anabaenopeptin A (6) in DMSO-d6 

Position C, Mult. H, Mult. (J in 

Hz)b 

HMBC 

correlationsc 

COSY 

correlations 

TOCSY 

correlations 

ROESY correlations 

Dht-1 

Dht-1 

174.0, C 

174.1, C 

 Dht-2-NH    

Dht-2 

Dht-2 

56.2, CH 

56.1, CH 

4.15, m 

4.12, m 

Dht-2-NH, 4  Dht-3a,3b 

 

Dht-3b 

 

 

Dht-2-NH  8.61, brs    Dht-2 

Dht-3a 

 

Dht-3b 

30.8, CH2 1.66, m 

 

1.50, m 

 Dht-2,3b,4a, 

4b 

Dht-2,3a 

 Dht-2 

 

Dht-2 

Dht-4a 

Dht-4b 

Dht-4 

28.9, CH2 

 

28.7, CH2 

1.48, m 

1.45, m 

 Dht-3a,5 

Dht-3a,5 

  

Dht-5 34.0, CH2 2.42, m Dht-8,8’ Dht-4a,4b   

Dht-6 131.6, C  Dht-3, 7,7’    

Dht-7,7’ 

Dht-7,7’ 

129.3, CH 

129.2, CH 

6.92, d (8.5) 

6.92, d (8.5) 

Dht-3,7’,7 Dht-8,8’  

Dht-8,8’ 

 Dht-3, 8,8’  

Dht-8,8’ 

Dht-8,8’ 

Dht-8,8’ 

115.2, CH 

x2 

6.65, d (8.5) 

6.65, d (8.5) 

Dht-8’,8  Dht-7,7’  

Dht-7,7’ 

 Dht-7,7’ 

Dht-7,7’ 

Dht-9 155.9, C  Dht-7,7’,8,8’    

CO 

CO 

156.9, C 

157.0, C 

 Lys-2, Dht-2 

Lys-2 

   

Lys-1 168.4, C 

168.2, C 

 Lys-2 

 

   

Lys-2 

Lys-2 

56.5, CH 

56.3, CH 

4.31, m 

4.29, m 

 Lys-3a,3b Lys-3a,5b Lys-4a,4b, 5b 

Lys-3a 

Lys-3b 

Lys-3a 

29.6, CH2, 

 

29.5, CH2 

2.39, m 

1.44, m 

 Lys-2,4a, 4b 

 

  

Lys-2 

 

Lys-4a 

Lys-4b 

23.1, CH2 1.45, m 

1.17, m 

 Lys-4b Lys-4a  Lys-2 

Lys-2 
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Lys-5a 

Lys-5b 

28.6, CH2 

28.5, CH2 

1.48, m 

1.38, m 

  

Lys-6b 

  

Lys-6a 

Lys-6b 

38.5, CH2 3.53, m 

2.65, m 

 Lys-6b, 6-NH 

Lys-5b,6a,6-

NH 

Lys-6-NH 

Lys-6-NH 

2.65, Lys-4a 1.38 

Lys-6a 

 

Lys-6-NH  7.43, t (6.4)  Lys-6a,6b Lys-6a,6b Phe-2,2-NH, Lys-6a,6b 

Val-1 172.4, C  Hty-2-NH, Val-2    

Val-2 

 

Val-2 

57.9, CH 

 

57.7, CH 

4.08, t (7.6) 

 

4.07, t (7.6) 
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Val-2-NH, 3 
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Val-2-NH, 
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Val-3,4,5 

Val-2-NH 

Val-2-NH 
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7.86, d (7.9) 

 Val-2 

Val-2 

Val-2,3,4,5 Val-2,3,5, Lys-3a 

Val-2,5 

Val-3 30.5, CH 2.01, m Val-2-NH,4,5 Val-2,4,5 Val-2-NH  
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Val-4 
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19.1, CH3 

0.99, d (7.1) 

0.96, d (7.5) 

Val-5 
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3b 
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NMe-Ala-2, 1 Hty-3a,3b 

Hty-2-NH  8.96, brs  Hty-2 Hty-2 Hty-2,3a, 3b, Val-2 
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1.72, m 
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Hty-3a,3b, 4b  

Hty-3a,3b, 4a 

  

Hty-6,6’ 
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x2 

6.98, d x2 (8.5) Hty-4a,4b   Hty-7,7’ 

Hty-7,7’ 115.4, CH 

x2 

6.66, d x2 (8.5) Hty-7’,7   Hty-2-NH 

 

Hty-8 155.7, C  Hty-7,7’    
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NMe-Ala-

1 

170.0, C  Phe-2-NH, NMe-

Ala-2,3 

   

NMe-Ala-

2 

54.6, CH 4.87, q (6.7) NMe-Ala-3, NMe NMe-Ala-3 NMe-Ala-3 Phe-2-NH, Lys-6-NH, Hty-

2, NMe-Ala-3 

NMe-Ala-

3 

14.1, CH3 1.06, d (6.7) NMe-Ala-2 NMe-Ala-2   

NMe-Ala-

Me 

27.3, CH3 1.79, s NMe-Ala-2   Phe-2-NH, Phe-6,6’ 

Phe-1 171.1, C  Lys-6-NH    

Phe-2 

 

Phe-2 

55.2, CH 4.35, ddd (12.2, 

8.7, 3.2) 

4.31, m 

Phe-3b Phe-2-NH, 
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Phe-3b 

Phe-2-NH,3a, 

3b 

Phe-3a 

Phe-2-NH 

 

Phe-2-NH 

 8.69, d (8.3) 

 

8.69, d (9.0) 

 Phe-2 
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Phe-2,3a,3b Lys-6-NH, Phe-2,3b,5, 5’, 

Hty-2, NMe-Ala-2,NMe  

Phe-3a 

Phe-3b 

 

Phe-3b 

37.7, CH2 3.23, m 

2.81, dd 

(13.3,3.9) 

2.84, dd 

(13.3,3.9) 

Phe-5,5’ Phe-2,3b 

Phe-2,3a 

 

Phe-2 

 Phe-2,3a, 3b 

Phe-4 138.4, C  Phe-3b,6,6’     

Phe-5,5’ 129.1, CH 7.07, d x2 (7.4) Phe-3b,5’,5   Phe-2, 2-NH,3a,3b, Val-

3,4,5, NMe-Ala-Me, 

Phe-6,6’ 128.5, CH 7.19, t x2 (7.4) Phe-6’,6   NMe-Ala-Me 

Phe-7 126.3, CH 7.14, t (7.4) Phe-5,5’    
a500 MHz for 1H and 125 MHz for 13C. bFrom HSQC correlations. cJC-H=8 Hz. 
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Figure S72. LCMS Chromatogram and Mass spectrum of Hydanto-1[Dht]-anabaenopeptin A (6) 
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Figure S73. 1H NMR Spectrum of Anabaenopeptin A (7) in DMSO-d6 
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Figure S74. 13C NMR Spectrum of Anabaenopeptin A (7) in DMSO-d6 
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Figure S75. Negative HR ESI MS of Anabaenopeptin A (7)  
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Figure S76. Positive HR ESI MS/MS Spectrum of Anabaenopeptin A (7) 
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Figure S77. Scheme of Fragmentation in the Positive HR ESI MS/MS Spectrum of Anabaenopeptin A (7) 
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Figure S78. LCMS Traces of Marfey’s Method Amino Acids Analysis of Anabaenopeptin A (7) 
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Figure S79. LCMS Chromatogram and Mass spectrum of Anabaenopeptin A (7) 
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Figure S80. 1H NMR Spectrum of Anabaenopeptin B (8) in DMSO-d6 
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Figure S81. 13C NMR Spectrum of Anabaenopeptin B (8) in DMSO-d6 
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Figure S82. Positive HR ESI MS of Anabaenopeptin B (8)  
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Figure S83. Positive HR ESI MS/MS Spectrum of Anabaenopeptin B (8) 
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Figure S84. Scheme of Fragmentation in the Positive HR ESI MS/MS Spectrum of Anabaenopeptin B (8) 
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Figure S85. LCMS Traces of Marfey’s Method Amino Acids Analysis of Anabaenopeptin B (8) 
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Figure S86. LCMS Chromatogram and Mass spectrum of Anabaenopeptin B (8) 
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Figure S87. 1H NMR Spectrum of Anabaenopeptin F (9) in DMSO-d6 
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Figure S88. Positive HR ESI MS of Anabaenopeptin F (9)  
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Figure S89. Positive HR ESI MS/MS Spectrum of Anabaenopeptin F (9) 
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Figure S90. Scheme of Fragmentation in the Positive HR ESI MS/MS Spectrum of Anabaenopeptin F (9) 
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Figure S91. LCMS Traces of Marfey’s Method Amino Acids Analysis of Anabaenopeptin F (9) 
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Figure S92. LCMS Chromatogram and Mass spectrum of Anabaenopeptin F (9) 
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Figure S93. 1H NMR Spectrum of Oscillamide Y (10) in DMSO-d6 
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Figure S94. Negative HR ESI MS of Oscillamide Y (10)  
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Figure S95. Positive HR ESI MS/MS Spectrum of Oscillamide Y (10) 
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Figure S96. Scheme of Fragmentation in the Positive HR ESI MS/MS Spectrum of Oscillamide Y (10) 
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Figure S97. LCMS Traces of Marfey’s Method Amino Acids Analysis of Oscillamide Y (10) 
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Figure S98. LCMS Chromatogram and Mass spectrum of Oscillamide Y (10) 
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