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Figure S1. Structures of Known Metabolites Isolated from the Extract of IL-381—Plate I. 
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Figure S2. Structures of Known Metabolites Isolated from the Extract of IL-381—Plate II. 
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Figure S3. 1H NMR Spectrum (500 MHz) of Aeruginosin KB676 (1) in DMSO-d6. 
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Figure S4. 13C NMR Spectrum (125 MHz) of Aeruginosin KB676 (1) in DMSO-d6. 
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Figure S5. HSQC Spectrum of Aeruginosin KB676 (1) in DMSO-d6 (Red: CH, CH3; Blue: CH2). 
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Figure S6. HMBC Spectrum of Aeruginosin KB676 (1) in DMSO-d6. 
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Figure S7. COSY Spectrum of Aeruginosin KB676 (1) in DMSO-d6. 
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Figure S8. ROESY Spectrum of Aeruginosin KB676 (1) in DMSO-d6 (Blue: NOE correlation). 
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Table S1. NMR Data of the minor rotamer of Aeruginosin KB676 (1) in DMSO-d6. 

Position δC mult. b δH mult. b J in Hz HMBC Correlations c NOE Correlations d 

Hpla 1 173.7, qC -   

2 72.4, CH 3.95, m  Hpla-3,3′,5,5′; Phe-NH 

3 39.5, CH2 
2.72, dd (14.5,3.3) Hpla-1,2,4,5,5′ Hpla-2,3′,5,5′ 

2.44, m Hpla-1,2,4,5,5′ Hpla-2,3,5,5′ 

4 128.6, qC -   

5,5′ 130.5, CH 6.93, d (8.3) Hpla-3,6,6′,7 Hpla-2,3,3′,6,6′ 

6,6′ 115.0, CH 6.62, d (8.3) Hpla-4,7 Hpla-5,5′,7-OH 

7 155.9, qC -   

2-OH - 5.36, brs   

7-OH - 9.12, s Hpla-7 Hpla-6,6′ 

Phe 1 169.2, qC -   

2 51.3, CH 4.65, q (6.0) Phe-1,3 Phe-3,3′5,5′,NH; Choi-7,7a; Agm-1-NH 

3 37.7, CH2 
2.92, m Phe-1,4 Phe-2,3′,5,5′,7 

2.78, m Phe-1,4 Phe-2,3,5,5′,7,NH 

4 137.2, qC -   

5,5′ 129.5, CH 7.18, m Phe-3,7 Phe-2,3,6,6′; Choi-7a 

6,6′ 128.5, CH 7.27, m Phe-4 Phe-5,5′ 

7 126.8, CH 7.18, m Phe-5 Phe-6,6′; Choi-7a 

NH - 7.70, d (8.0) Hpla-1; Phe-2 Phe-2,3; Hpla-2 

Choi 1 171.6, qC -   

2 59.6, CH 4.16, d (9.0) Choi-1,3 Choi-3,3′,3a; Agm-1-NH 

3 33.6, CH2 
2.16, m (ax)   Choi-2,3′,3a,4, 

1.50, m (eq) Choi-7a Choi-2,3,3a 

3a 34.8, CH 2.38, m  Choi-2,3,3′,4,7a 

4 22.8, CH2 1.63, m (2H)  Choi-3,3a,5,7a 
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Table S1. Cont. 

5 29.9, CH2 
1.53, m (eq) 

 
Choi-5′,6, 

1.16, m (ax) Choi-5; Agm-1,4 

6 66.9, CH 3.32, m  Choi-5,7eq,7a 

6-OH - 4.52, brs   

7 39.0, CH2 
1.80, m (eq)  Choi-6,7ax,7a 

0.98, m (ax) Choi-6,7a Choi-5ax,7eq 

7a 57.0, CH 4.19, m  Choi-3a,4,7eq 

4N-prenyl-Agm 1 38.0, CH2 
3.02, m  Agm-1′,2,3,4,7,1-NH 

2.95, m Agm-3 Agm-1,2,1-NH 

2 26.4, CH2 1.33, m Agm-1 Agm-1,1′,4,6,1-NH 

3 24.4, CH2 1.45, m Agm-1 Agm-1,4,6,7,1-NH 

4 47.3, CH2 3.16, m Agm-5 Agm-1′,2,3,6,7,1-NH 

5 155.8, qC -   

6 45.8, CH2 3.87, brd (6.0) Agm-4,5,7,8 Agm-2,3,4,7,9,10 

7 118.6, CH 5.08, brt (6.0) Agm-9 Agm-1,1′,3,4,6,9 

8 137.1, qC -   

9 25.7, CH3 1.70, brs Agm-7,8 Agm-6,7 

10 18.0, CH3 1.64, brs Agm-7,8 Agm-6,1-NH 

1-NH - 7.55, t (5.5) Choi-1 Agm-1,1′,2,3,4,10; Choi-2 

5-NH,NH2 - 7.25, brm   

a 125 MHz for carbons and 500 MHz for protons; b Multiplicity and assignment from HSQC experiment; c Determined from HMBC experiment, nJCH = 8 Hz, recycle 

time 1 s; d Selected NOE’s from ROESY experiment. 
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Figure S9. HR ESI MS data of Aeruginosin KB676 (1). 

  



Mar. Drugs 2015, 13 S15 

 

 

 

Figure S10. 1H NMR Spectrum (500 MHz) of Microphycin KB921 (2) in DMSO-d6. 
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Figure S11. 13C NMR Spectrum (125 MHz) of Microphycin KB921 (2) in DMSO-d6. 

  



Mar. Drugs 2015, 13 S17 

 

 

 

Figure S12. HSQC Spectrum of Microphycin KB921 (2) in DMSO-d6 (Red: CH, CH3; Blue: CH2). 
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Figure S13. HMBC Spectrum of Microphycin KB921 (2) in DMSO-d6. 
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Figure S14. COSY Spectrum of Microphycin KB921 (2) in DMSO-d6. 
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Figure S15. ROESY Spectrum of Microphycin KB921 (2) in DMSO-d6 (Blue: NOE correlation). 
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Table S2. NMR Data of Microphycin KB921 (2) in DMSO-d6. 

Position δC mult. b δH mult. b J in Hz HMBC Correlations c NOE Correlations d 
1Phe 1 171.1, qC    

2 52.9, CH 4.91, brdd (11.0,8.5) 1Phe-1 1Phe1- 3a,NH; 2Ala-NH 

3 39.0, CH2 
3.38, m 1Phe-4,5,5′ 1Phe1-2,3b 

2.62, t (11.0) 1Phe-5,5′ 1Phe1-3a,5,5′,6,6′,NH 

4 137.7, qC -   

5,5′ 129.7, CH 7.31, m 1Phe-3,7 1Phe1-3b,6,6′,7 

6,6′ 128.2, CH 7.27, m 1Phe-4 1Phe1-3b,5,5′,7 

7 126.5, CH 7.20, m 1Phe-5,5′ 1Phe1-5,5′,6,6′ 

NH  7.27, m 1Phe-3; 8Phe-1 1Phe1-2,3b; 8Phe-NH 
2Ala 1 173.6, qC -   

2 52.6, CH 3.84, dq (4.0,7.5) 2Ala-1 2Ala-3,NH 

3 17.0, CH3 1.31, d (7.5) 2Ala-1,2 2Ala-2,NH; Gln-NH 

NH  8.96, m  2Ala-2,3; 1Phe-NH 
3Gln 1 174.0, qC -   

2 53.1, CH 4.08, dt (5.5,7.0)  Gln-3a,3b,4,NH 

3 29.7, CH2 
2.12, m Gln-1 Gln-2,3b,NH2(b),NH 

1.84, m Gln-1,2 Gln-2,3a,4,NH2(b),NH 

4 31.8, CH2 2.14, m Gln-5 Gln-2,3b,NH2(b),NH 

5 174.3, qC -   

NH - 8.18, d (7.0) 2Ala-1 Gln-2,3a,3b,4; 2Ala-3 

NH2 ab - 
6.80, s 

Gln-4,5 
Gln-NH2(b) 

7.33, s Gln-3a,3b,4,NH2(a) 
4Ala 1 171.9, qC -   

2 47.2, CH 4.58, dq (6.5,7.1) 4Ala-1,3 4Ala-3,NH 

3 16.4, CH3 1.21, d (7.1) 4Ala-1,2 4Ala-2,NH 
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NH - 7.07, m  4Ala-2,3; Pro-5a 
5Pro 1 174.8, qC -   

2 62.8, CH 4.31, t (8.0) Pro-1,3 Pro-3a,4a,5a 

3 29.2, CH2 
2.15, dd (9.0,8.0) 

Pro-4,5 
Pro-2,3b,4a,4b 

1.67, m Pro-3a,4a,4b 

4 24.6, CH2 
1.85, m 

Pro-2 
Pro-2,3a,3b,5a 

1.47, m Pro-3a,3b 

5 47.3, CH2 
3.54, m 

 
Pro-2,4a,5b; 4Ala-NH 

3.38, m Pro-5a 
6Leu 1 171.0, qC -   

2 53.8, CH 3.67, m Leu-1 Leu-3a,3b,4,5,6,NH 

3 38.6, CH2 
1.30, m  Leu-2,3b,5,6,NH 

1.11, m Leu-1,2,4,5 Leu-2,3a,4 

4 24.3, CH 1.33, m Leu-3 Leu-2,3b,5,6,NH 

5 22.6, CH3 0.79, d (6.5) Leu-3,4,6 Leu-2,3a,4,6 

6 21.6, CH3 0.67, d (6.5) Leu-3,4,5 Leu-2,3a,4,5 

NH - 8.16, d (6.5) Pro-1 Leu-2,3a,4; 7Phe-NH 
7Phe 1 170. 4, qC -   

2 53.2, CH 4.32, brdd (13.0,10.0) 7Phe-1 7Phe-3a,5,5′; 8Phe3-NH 

3 36.9, CH2 
3.47, m  7Phe-2,3b,5,5′ 

2.73, t (13.0) 7Phe-2,4,5,5′ 7Phe-3a,NH 

4 138.6, qC -   

5,5′ 129.2, CH 7.14, m 7Phe-3,7 7Phe-2,3a,6,6′,7 

6,6′ 128.2, CH 7.22, m 7Phe-4 7Phe-5,5′,7 

7 126.4, CH 7.17, m 7Phe-5,5′ 7Phe-5,5′,6,6′ 

NH - 7.78, d (10.0) Leu-1 7Phe-2,3b; Leu-NH; 8Phe3-NH 
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8Phe 1 169.5, qC    

2 56.9, CH 3.65, m 7Phe-1 8Phe-3,5,5′,NH 

3 32.6, CH2 3.22, m 8Phe-2,4,5,5′ 8Phe-2,5,5′ 

4 139.5, qC -   

5,5′ 129.0, CH 7.07, m 8Phe-3,4,7 8Phe-2,3,6,6′,7 

6,6′ 128.4, CH 7.20, m 8Phe-4 8Phe-5,5′,7 

7 126.2, CH 7.18, m 8Phe-5,5′ 8Phe-5,5′,6,6′ 

NH - 7.57, d (7.0) 7Phe-1 8Phe-2,NH; 7Phe-2,NH 

a 125 MHz for carbons and 500 MHz for protons; b Multiplicity and assignment from HSQC experiment; cDetermined from HMBC experiment, nJCH = 8 Hz, recycle time 

1 s; d Selected NOE’s from ROESY experiment. 
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Figure S16. HR ESI MS data of Microphycin KB921 (2). 
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Figure S17. ESI MS/MS CID spectra of Microphycin KB921 (2) at 40 (lower trace) and 60 (upper trace) Volt. 
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Figure S18. 1H NMR Spectrum (500 MHz) of Anabaenopeptin KB906 (3) in DMSO-d6. 
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Figure S19. 13C NMR Spectrum (125 MHz) of Anabaenopeptin KB906 (3) in DMSO-d6. 
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Figure S20. HSQC Spectrum of Anabaenopeptin KB906 (3) in DMSO-d6 (Red: CH, CH3; Blue: CH2). 
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Figure S21. HMBC Spectrum of Anabaenopeptin KB906 (3) in DMSO-d6. 
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Figure S22. COSY Spectrum of Anabaenopeptin KB906 (3) in DMSO-d6. 
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Table S3. NMR Data of Anabaenopeptin KB906 (3) in DMSO-d6. 

Position δC mult. b δH mult.b J in Hz HMBC Correlations c NOE Correlations d 
1Ile 1 170.7, qC -    

2 58.1, CH 4.19, m 1Ile-1,3,4,6 1Ile-3,4a,5,6,NH; Lys-ε-NH 

3 36.1, CH 1.97, m  1Ile-2,4a,5,6,NH; Lys-ε-NH 

4 ab 24.2, CH2 
1.31, m  1Ile-2,3,4b,5,NH 

0.98, m 1Ile-5,6 1Ile-4a,5,6,NH 

5 11.6, CH3 0.75, t (7.0) 1Ile-2,3,4 1Ile-2,3,4a,4b,NH 

6 16.1, CH3 0.77, d (6.5) 1Ile-2,3,4 1Ile-2,3,4b,NH 

NH - 8.10, d (9.5) NMeHty-1 1Ile-2,3,4a,4b,5,6; Lys-ε-NH; NMeHty-2,NMe 

2NMeHty 1 169.5, qC -   

2 59.5, CH 4.66, t (7.0) NMeHty-1,3,NMe; Hph-1 NMeHty-3a,3b,4a,4b,NMe; Hph-2; 1Ile-NH 

3 ab 30.9, CH2 
2.03, m 

 
NMeHty-2,3b,4a,4b,6,6′,NMe 

1.70, m NMeHty-2,3a,4b,6,6′,NMe 

4 ab 31.6, CH2 
2.32, m NMeHty-3,5,6,6′ NMeHty-2,3a,4b,6,6′ 

2.23, m NMeHty-5,6,6′ NMeHty-2,3a,3b,4a,6,6′,NMe 

5 131.6, qC -   

6,6′ 129.1, CH 6.95, d (7.9) NMeHty-4,7,7′,8 NMeHty-3a,3b,4a,4b,7,7′,NMe 

7,7′ 115.4, CH 6.66, d (7.9) NMeHty-5,6,6′,8 NMeHty-6,6′,OH 

8 155.7, qC -   

NMe 28.8, CH3 2.58, s NMeHty-2; Hph-1 NMeHty-2,3a,3b,4b,6,6′; 1Ile-NH 

OH  9.15 s NMeHty-7,7′,8 NMeHty-7,7′ 

3Hph 1 172.4, qC -   

2  48.6, CH 4.71, m  Hph-3b,4b,NH; NMeHty-2 

3 ab 33.2, CH2 
2.00, m 

 
Hph-3b,4,NH 

1.78, m Hph-2,3a,4a,NH 

4 ab 31.7, CH2 
2.81, m Hph-6,6′ Hph-3a,3b,4b,NH 

2.66, m Hph-3,6,6′ Hph-2,4a,6,6′,NH 
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5 141.3, qC -    

6,6′ 128.6, CH 7.25, d (7.3) Hph-4,7,7′ Hph-4b,7,7′,8 

7,7′ 128.6, CH 7.23, t (7.3) Hph-6,6′,8 Hph-6,6′,8 

8 126.4, CH 7.18, t (7.3) Hph-6,6′,7,7′ Hph-6,6′,7,7′ 

NH - 8.93, d (4.9) 4Ile -1 Hph-2,3a,3b,4a,4b; 4Ile-2 

4Ile 173.1, qC  -   

2 55.6, CH 4.21, t (6.4) 4Ile-1,4,6 4Ile-3,4a,5,6,NH; Hph-NH 

3  36.4, CH 1.80, m 4Ile-6 4Ile-2,4a,4b,6,NH 

4 ab 25.7, CH2 
1.34, m 4Ile-2,3,5,6 4Ile-2,3,4b,NH 

1.12 m 4Ile-3,5,6 4Ile-3,4a,5 

5 11.8, CH3 0.83, t (7.0) 4Ile-3,4 4Ile-2,4b 

6 14.5, CH3 0.78, d (6.4) 4Ile-2,3,4, 4Ile-2,3 

NH  - 6.70, d (7.0) Lys-1 4Ile-2,3,4a; Lys-2,3,NH 

5Lys 1 172.4, qC -   

2 55.0, CH 3.88, ddd (6.4,5.8,4.6) Lys-1,3,4, CO Lys-3,4a,5,α-NH; 4Ile-NH 

3 30.9, CH2 1.61, m  Lys-2,4b,α-NH; 4Ile-NH 

4 ab 20.6, CH2 
1.30, m 

 
Lys-2,4b,α-NH,ε-NH 

1.24, m Lys-3,4a,5,α-NH,ε-NH 

5 28.3, CH2 1.38, m  Lys-2,4′,6a,6b,α-NH,ε-NH 

6 ab 38.2, CH2 
3.48, m 

Lys-5 
Lys-5,6b,ε-NH 

2.78, m Lys-5,6a,ε-NH 

δ-NH - 6.51, d (5.8)  Lys-2,3,4a,4b,5; 4Ile-NH; Arg-α-NH 

δ-NH - 7.13, m 1Ile-1 Lys-4a,4b,5,6a,6b; 1Ile-2,3,NH 

6Arg 1 174.3, qC -   

2 52.1, CH 4.09, dt (8.2,5.2) Arg-1,3 Arg-3a,3b,4,α-NH 
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3 ab 29.6, CH2 
1.69, m Arg-2 Arg-2,3b,5,α-NH 

1.52, m Arg-2,4,5 Arg-2,3a,5,α-NH 

4 25.2, CH2 1.46, m Arg-5 Arg-2,3a,5,α-NH,δ-NH 

5 40.5, CH2 3.09, m Arg-6 Arg-3a,3b,4,δ-NH 

6 156.9, qC -   

7 - -   

α-NH - 6.42, d (8.2) CO Arg-2,3a,3b,4; Lys-α-NH 

δ-NH - 7.50, brm  Arg-4,5 

NH/NH2
 - 

6.65, brm 
  

7.30, brm 

CO 157.5, qC -   

a 125 MHz for carbons and 500 MHz for protons; b Multiplicity and assignment from HSQC experiment; c Determined from HMBC experiment, nJCH = 8 Hz, recycle 

time 1 s; d Selected NOE’s from ROESY experiment. 
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Figure S23. HR ESI MS data of Anabaenopeptin KB906 (3). 
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Figure S24. 1H NMR Sp0ectrum (400 MHz) of Anabaenopeptin KB899 (4) in DMSO-d6. 
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Figure S25. 13C NMR Spectrum (100 MHz) of Anabaenopeptin KB899 (4) in DMSO-d6. 
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Figure S26. HSQC Spectrum of Anabaenopeptin KB899 (4) in DMSO-d6 (Red: CH, CH3; Blue: CH2). 
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Figure S27. HMBC Spectrum of Anabaenopeptin KB899 (4) in DMSO-d6. 
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Figure S28. COSY Spectrum of Anabaenopeptin KB899 (4) in DMSO-d6. 
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Figure S29. ROESY Spectrum of Anabaenopeptin KB899 (4) in DMSO-d6 (Blue: NOE correlation). 
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Table S4. NMR Data of Anabaenopeptin KB899 (4) in DMSO-d6. 

Position δC mult. b δH mult. b J in Hz HMBC Correlations c NOE Correlations d 
1Ile 1 170.7, qC -   

2 58.1, CH 4.15, m Ile-1,3,4,6 Ile-3,5,6,NH; Lys-ε-NH 

3 35.9, CH 1.98, m  Ile-2,4a,5,6,NH; Lys-ε-NH 

4 ab 24.2, CH2 
1.28, m 

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

0.93, m Ile-4a,5,6,NH; NMeHty-NMe 

5 11.4, CH3 0.75, t (7.5) Ile-2,3,4 Ile-2,3,4a,4b,NH; NMeHty-NMe 

6 16.1, CH3 0.76, d (7.0) Ile-2,3,4 Ile-2,3,4a,4b,NH; NMeHty-NMe 

NH - 8.17, d (9.6) NMeHty-1 Ile-2,3,4b, Lys-6b,ε-NH; NMeHty-2,3,NMe 

2NMeHty 1 169.5, qC -   

2 59.5, CH 4.58, t (6.0) NMeHty-1,3,NMe; Hph-1 NMeHty-3a,3b,NMe; Hph-2, Ile-NH 

3 ab 30.8, CH2 
1.98, m 

 
NMeHty-2,3b,6,6′,NMe; Ile-NH 

1.70, m NMeHty-2,3a,4b,6,6′,NMe 

4 ab 31.4, CH2 
2.31, m NMeHty-3,5,6,6′ NMeHty-6,6′ 

2.27, m NMeHty-3,5,6,6′ NMeHty-2,3b,6,6′,NMe 

5 131.6, qC -   

6,6′ 129.0, CH 6.95, d (8.4) NMeHty-4,7,7′,8 NMeHty-3a,3b,4a,4b,7,7′,NMe 

7,7′ 115.3, CH 6.66, d (8.4) NMeHty-5,6,6′,8 NMeHty-6,6′,OH 

8 155.7, qC -   

NMe 28.6, CH3 2.57, s NMeHty-2; Hph-1 NMeHty-3a,3b,4b,6,6′; Ile-4b,5,6,NH 

OH  9.15 s NMeHty-7,7′,8 NMeHty-7,7′ 

3Hph 1 172.3, qC -   

2  48.1, CH 4.69, m   Hph-3b,4b,7,7′,NH; NMeHty-2; Ile-NH 

3 ab 33.2, CH2 
2.02, m 

Hph-4,5 
Hph-3b,7,7′,NH 

1.75, m Hph-2,3a,7,7′,NH 
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4 ab 31.6, CH2 
2.81, m Hph-3,6,6′ Hph-4b,8,NH 

2.66, m Hph-3,5,6,6′ Hph-2,4a,7,7′,NH 

5 141.2, qC -   

6,6′ 128.6, CH 7.25, m Hph-4,7,7′,8 Hph-7,7′ 

7,7′ 128.5, CH 7.23, m Hph-6,6′,8 Hph-2,3a,3b,4a,4b;  NMeHty-4 

8 126.3, CH 7.18, m Hph-6,6′,7,7′ Hph-4a 

NH - 8.98, d (4.8) Hph-1; Val-1 Hph-2,3a,4a,4b; Val-2,3,4,5 

4Val 172.9, qC  -   

2 58.1, CH 3.94, dd (6.8,5.6) Val-1,3,5 Val-3,4,5,NH; Hph-NH 

3  30.1, CH 1.88, m Val-2,5 Val-2,4,5,NH; Hph-NH 

4  19.1, CH3 0.88, d (6.7)  Val-2,3,5 Val-2,3,5,NH; Hph-NH 

5 18.7, CH3 0.87, d (6.5) Val-2,3 Val-2,3,4,NH; Hph-NH  

NH  - 6.78, d (5.6) Val-1,2,3; Lys-1 Val-2,3,4,5; Lys- -NH 

5Lys 1 172.4, qC -   

2 54.9, CH 3.85, ddd (6.4,5.6,4.6) Lys-1,3,4 Lys-3,4a,5,α-NH; Val-NH 

3 31.1, CH2 1.61, m Lys-1 Lys-2,4b,α-NH; Val-NH 

4 ab 20.6, CH2 
1.39, m 

 
Lys-6a,6b,α-NH,ε-NH 

1.32, m Lys-3,α-NH,ε-NH 

5 28.2, CH2 1.40, m  Lys-2,6a,6b,α-NH,ε-NH 

6 ab 38.3, CH2 
3.43, m 

Lys-5 
Lys-4a,5,6b,ε-NH 

2.81, m Lys-4a,5,6a,ε-NH 

α-NH - 6.53, d (6.4) Lys-1; CO Lys-2,3,4a,4b,5; Val-NH; Tyr-2,α-NH 

ε-NH - 7.07, m 1Ile-1 Lys-4a,4b,5,6a,6b; 1Ile-2,3,NH 

6Tyr 1 173.9, qC -   

2 54.2, CH 4.26, m Tyr-1,3 Tyr-3a,3b,5,5′,NH;  Lys-α-NH 
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3 ab 36.9, CH2 
2.86, m Tyr-1,2,4,5 Tyr-2,3b,5,5′,6,6′,OH,NH 

2.75, m Tyr-1,2,4,5 Tyr-2,3a,5,5′,6,6′,NH 

4 127.4, qC -   

5,5 130.3, CH 6.95, d (8.4) Tyr-3,6,6′,7 Tyr-2,3a,3b,6,6′,OH 

6,6′ 115.2, CH 6.64, d (8.4) Tyr-4,7 Tyr-3a,3b,5,5′,NH 

7 156.1, qC -   

7-OH - 9.21, s Tyr-6,6′,7 Tyr-3a,5,5′ 

NH - 6.19, d (8.0) Tyr-1,2; CO Tyr-2,3a,3b,5,5′,6,6′; Lys-α-NH 

CO 157.2, qC -   

a 100 MHz for carbons and 400 MHz for protons; b Multiplicity and assignment from HSQC experiment; c Determined from HMBC experiment, nJCH = 8 Hz, recycle 

time 1 s; d Selected NOE’s from ROESY experiment. 
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Figure S30. HR ESI MS data of Anabaenopeptin KB899 (4). 
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Figure S31. 1H NMR Spectrum (400 MHz) of Micropeptin KB928 (5) in DMSO-d6. 
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Figure S32. 13C NMR Spectrum (100 MHz) of Micropeptin KB928 (5) in DMSO-d6. 
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Figure S33. HSQC Spectrum of Micropeptin KB928 (5) in DMSO-d6 (Red: CH, CH3; Blue: CH2). 
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Figure S34. HMBC Spectrum of Micropeptin KB928 (5) in DMSO-d6. 
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Figure S35. COSY Spectrum of Micropeptin KB928 (5) in DMSO-d6. 
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Figure S36. ROESY Spectrum of Micropeptin KB928 (5) in DMSO-d6 (Blue: NOE correlation). 
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Table S5. NMR Data of Micropeptin KB928 (5) in DMSO-d6. 

Position δC mult. b δH mult.b J in Hz HMBC Correlations c NOE Correlations d 
1Ba 1 172.0, qC -   

2 37.4, CH2 2.11, t (7.2) Ba-1,3,4 Ba-3,4; Asp-NH 

3 18.9, CH2 1.53, qi (7.2) Ba-1,2,3 Ba-2,4 

4 13.8, CH3 0.88, t (7.2) Ba-2,3 Ba-2,3 
2Asp 1 172.6, qC -   

2 49.8, CH 4.55, m Asp-1,4 Asp-3a,3b,NH; Thr-NH 

3 ab 39.0, CH2 
2.58, m 

 
Asp-2,3b,NH 

2.20, m Asp-2,3a,NH 

4 172.0, qC -   

NH - 8.09, d (8.0) Ba-1 Asp-2,3a,3b; Ba-2, Thr-NH 
3Thr 1 169.2, qC -   

2 54.8, CH 4.62, d (9.2) Asp-1; Thr-1 Thr-3,4,NH; Arg-NH 

3 72.2, CH 5.45, q (6.8) Thr-4; Ile-1 Thr-2,4,NH; Arg-NH; Ahp-NH 

4 17.8, CH3 1.17, d (6.8) Thr-2,3 Thr-2,3 

NH - 7.44, brd (9.0)  Thr-2,3; Asp-2,3a,NH 
4Arg 1 170.3, qC    

2 51.8, CH 4.28, m  Arg-3a,3b,4,5,NH; Ahp-NH 

3 ab 27.5, CH2 
2.02, m 

 
Arg-2,3b,4,5 

1.45,m Arg-2,3a,5,NH 

4 25.2, CH2 1.45, m  Arg-2,3a,5,NH 

5 40.1, CH2 3.05, m  Arg-2,3a,3b,4 

NH - 8.57, d 8.8 Thr-1 Arg-2,3b,4; Thr-2,3; Ahp-NH 

5-NH - 7.49, brt 5.2   

6 156.9, qC -   

6-NH,NH2 - 
7.30, brm 

  
6.60, brm 
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5Ahp 2 169.5, qC -   

3 49.0, CH 4.44, m Ahp-2,4 Ahp-4b,5,NH; Val-3,4 

4 21.7, CH2 
2.55, m 

 
Ahp-4b,NH,OH 

1.73, m Ahp-4b,NH,OH 

5 29.2, CH2 1.70, m  Ahp-3,4b,6,OH 

6 74.2, CH 4.91, brs  Ahp-4b,5; Val-3,4 

NH - 7.30, d (10.0) Arg-1 Ahp-3,4a; Thr-3; Arg-2,NH 

OH  6.11, d (3.2)  Ahp-4a,5; Val-3; NMePhe-NMe; Ile-4a,5,6,NH 
6Val 1 169.8, qC -   

2 55.7, CH 4.31, d (10.4) Ahp-2,6; Val-1,3,4,5 Val-3,4,5; NMePhe-2,5,5′,6,6′ 

3 27.5, CH 1.90, m Val-4,5 Val-2,4,5; Ahp-3,6,OH 

4 18.2, CH3 0.46, d (6.8) Val-3,5 Val-2,3,5; Ahp-3,6; NMePhe-2,5,5′ 

5 18.1, CH3 −0.20, d (6.4) Val-3,4 Val-2,3,4; NMePhe-2,5,5′,6,6′ 
7NMePhe 1 169.2, qC -   

2 60.6, CH 5.06, brd (11.2) NMePhe-1,NMe NMePhe-3a,3b,5,5′,NMe; Val-2,4,5; Ile-NH 

3 34.3, CH2 
3.28, m NMePhe-4,5,5′ 

NMePhe-2,3b,5,5′,NMe; Ile-NH 
2.80, m NMePhe-4,5,5′ 

4 137.8, qC   NMePhe-2,3a,5,5′,6,6′ 

5,5′ 129.8, CH 7.23, d (7.6) NMePhe-3,4,7  

6,6′ 128.7, CH 7.26, t (7.6) NMePhe-4 NMePhe-2,3a,3b,6,6′,7,NMe; Val-2,4,5,Ile-4a 

7 126.8 CH 7.19, t (7.6) NMePhe-5,5′ NMePhe-3b,5,5′,7; Val-2,5; Ile-4a 

NMe 30.3, CH3 2.73, s Val-1; NMePhe-1,2 NMePhe-5,5′,6,6′ 
8Ile 1 172.7, qC -   

2 55.9, CH 4.69, dd (9.2,5.2) Ile-1,3,4,6 Ile-3,4b,5,6,NH 

3 37.4, CH 1.78, m  Ile-2,4a,4b,5,6,NH 
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4 24.7, CH2 
1.23, m Ile-5,6 Ile-3,4b,NH; Ahp-OH; NMePhe-5,6 

1.04, m Ile-3,5,6 Ile-2,3,4a,5,6,NH; Ahp-OH 

5 11.3, CH3 0.81, t (7.2) Ile-3,4 Ile-2,3,4b,NH; Ahp-OH; NMePhe-NMe 

6 16.0, CH3 0.83, d (7.6) Ile-2,4 Ile-2,3,4b,NH, Ahp-OH, NMePhe-NMe 

NH - 7.68, d (9.6) NMePhe-1 Ile-2,3,4a,4b,5,6; Ahp-OH; NMePhe-2,3a,NMe 

a 100 MHz for carbons and 400 MHz for protons; b Multiplicity and assignment from HSQC experiment; c Determined from HMBC experiment, nJCH = 8 Hz, recycle 

time 1 s; d Selected NOE’s from ROESY experiment. 
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Figure S37. HR ESI MS date of micropeptin KB928 (5). 
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Figure S38. 1H NMR Spectrum (400 MHz) of Micropeptin KB956 (6) in DMSO-d6. 
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Figure S39. 13C NMR Spectrum (100 MHz) of Micropeptin KB956 (6) in DMSO-d6. 
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Figure S40. HSQC Spectrum of Micropeptin KB956 (6) in DMSO-d6 (Red: CH, CH3; Blue: CH2). 
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Figure S41. HMBC Spectrum of Micropeptin KB956 (6) in DMSO-d6. 
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Figure S42. COSY Spectrum of Micropeptin KB956 (6) in DMSO-d6. 
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Figure S43. ROESY Spectrum of Micropeptin KB956 (6) in DMSO-d6 (Blue: NOE correlation). 
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Table S6. NMR Data of Micropeptin KB956 (6) in DMSO-d6. 

Position δC mult. b δH mult.b J in Hz HMBC Correlations c NOE Correlations d 
1Ba 1 172.8, qC -   

2 37.3, CH2 2.11, t (7.2) Ba-1,3,4 Ba-3,4 

3 18.9, CH2 1.55, qi (7.2) Ba-1,2,3 Ba-2,4 

4 13.8, CH3 0.88, t (7.2) Ba-2,3 Ba-2,3 
2Asp 1 171.4, qC -   

2 49.5, CH 4.86, q (8.0) Asp-1,4 Asp-3a,3b,NH; Thr-NH 

3 ab 35.5, CH2 
2.80, m Asp-2,4 Asp-2,3b,NH; Thr-NH 

2.60, dd (16.8,8.0) Asp-2,4 Asp-2,3a,NH 

4 170.9, qC -   

NH - 8.33, d (7.2) Ba-1 Asp-2,3a,3b; Thr-NH 

OMe 51.7, CH3 3.56, s Asp-4  
3Thr 1 169.0, qC -   

2 54.9, CH 4.60, d (9.6) Asp-1; Thr-1 Thr-3,4,NH; Arg-NH 

3 72.2, CH 5.49, q (6.4) Thr-4; Ile-1 Thr-2,4,NH; Arg-NH; Ahp-NH 

4 18.2, CH3 1.18, d (6.4) Thr-2,3 Thr-2,3 

NH - 7.65, d (9.6) Asp-1 Thr-2,3; Asp-2,3a,NH 
4Arg 1 170.3, qC -   

2 52.2, CH 4.28, m Arg-1 Arg-3a,3b,4,5,NH; Amp-NH 

3 27.7, CH2 
2.02, m Arg-4,5 Arg-2,3b,4,5,5-NH 

1.45, m Arg-4,5 Arg-2,3a,5,NH,5-NH 

4 25.4, CH2 1.45, m Arg-3,5 Arg-2,3a,5,NH,5-NH 

5 40.8, CH2 3.08, m Arg-6 Arg-2,3a,3b,4,5-NH 

NH - 8.57, d (7.6) Thr-1; Arg-2 Arg-2,3b,4; Thr-2,3; Amp-NH 

5-NH - 7.53, t (5.2) Arg-5,6 Arg-3a,3b,4,5 

6 156.8, qC -   
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6-NH,NH2 - 
7.30, brm 

  
6.70, brm 

5Amp 2 169.2, qC -   

3 49.3, CH 4.45, m Amp-2,4 Amp-4b,5b,NH 

4 21.7, CH2 
2.40, brq (12.5)   Amp-4b,5a,NH 

1.70, m Amp-2 Amp-3,4a 

5 23.8, CH2 
2.05, m 

Amp-6 
Amp-4a,5b,6,OMe; NMePhe-NMe 

1.75, m Amp-3,5a,6 

6 83.3, CH 4.44, brs Amp-4,OMe Ahp-5a,5b,OMe; Val-3 

NH - 7.23, m Arg-1 Ahp-3,4a; Thr-3; Arg-2,NH 

OMe 55.5, CH3 3.02, s Amp-6 Amp-5a,6; Ile-NH 
6Val 1 169.7, qC -   

2 55.7, CH 4.35, d (10.4) Amp-2,6; Val-1,3,4 Val-3,4,5; NMePhe-2,5,5′,6,6′ 

3 27.2, CH 1.95, m Val-4,5 Val-2,4,5; Amp-6 

4 18.9, CH3 0.46, d (6.0) Val-2,3,5 Val-2,3,5; NMePhe-2 

5 17.8, CH3 −0.24, d (6.0) Val-2,3,4 Val-2,3,4; NMePhe-2,5,5′,6,6′ 
7NMePhe 1 169.1, qC -   

2 60.8, CH 5.09, brd (11.2) NMePhe-1,3,NMe NMePhe-3a,3b,5,5′,6,6′,NMe; Val-2,4,5; Ile-NH 

3 34.2, CH2 
3.25, m NMePhe-4,5,5′ NMePhe-2,3b,5,5′,6,6′,NMe 

2.80, m NMePhe-4,5,5′ NMePhe-2,3a,5,5′,6,6′ 

4 137.7, qC -   

5,5′ 129.7, CH 7.22, m NMePhe-3,7 NMePhe-2,3a,3b,6,6′,7; Val-2,5 

6,6′ 128.8, CH 7.27, m NMePhe-4 NMePhe-2,3a,3b,5,5′,7,NMe; Val-2.5 

7 126.9, CH  7.19, m NMePhe-5,5′ NMePhe-5,5′,6,6′ 

NMe 30.2, CH3 2.73, s Val-1; NMePhe-2 NMePhe-2,3a,5,5′; Ile-4a,4b,NH 
8Ile 1 172.6, qC -   
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2 56.6, CH 4.64, dd (8.8,6.0) Ile-1,3,4,6 Ile-3,5,6,NH 

3 37.7, CH 1.74, m  Ile-2,4a,4b,5,6,NH 

4 24.8, CH2 
1.31, m Ile-3,5,6 Ile-3,4b,NH; NMePhe-NMe 

1.10, m Ile-3,5,6 Ile-3,4a,5,6,NH; Amp-OMe;, NMePhe-NMe 

5 11.1, CH3 0.83, t (7.5) Ile-4 Ile-2,3,4b,NH  

6 16.0, CH3 0.85, d (6.5) Ile-2,3,4 Ile-2,3,4b,NH 

NH - 6.96, d (9.2) NMePhe-1 Ile-2,3,4a,4b,5,6; Amp-OMe; NMePhe-2,3b,NMe 

a 100 MHz for carbons and 400 MHz for protons; b Multiplicity and assignment from HSQC experiment; c Determined from HMBC experiment, nJCH = 8 Hz, recycle time 1 s; d Selected 

NOE’s from ROESY experiment. 
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Figure S44. HR ESI MS data of Micropeptin KB956 (6). 
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Figure S45. 1H NMR Spectrum (400 MHz) of Micropeptin KB970A (7) in DMSO-d6. 
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Figure S46. 13C NMR Spectrum (100 MHz) of Micropeptin KB970A (7) in DMSO-d6. 
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Figure S47. HSQC Spectrum of Micropeptin KB970A (7) in DMSO-d6 (Red: CH, CH3; Blue: CH2). 
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Figure S48. HMBC Spectrum of Micropeptin KB970A (7) in DMSO-d6. 
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Figure S49. COSY Spectrum of Micropeptin KB970A (7) in DMSO-d6. 
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Figure S50. ROESY Spectrum of Micropeptin KB970A (7) in DMSO-d6 (Blue: NOE correlation). 
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Table S7. NMR Data of Micropeptin KB970A (7) in DMSO-d6. 

Position δC mult. b δH mult.b J in Hz HMBC Correlations c NOE Correlations d 
1Ha 1 173.0, qC -   

2 35.4, CH2 2.13, t (7.6) Ha-1,3,4 Ha-3,4; Asp-NH 

3 25.2, CH2 1.52, qi (7.6) Ha-1,2,4,5 Ha-2,4,5; Asp-NH 

4 31.1, CH2 1.22, m Ha-5 Ha-2,3,5,6 

5 22.1, CH2 1.27, m Ha-4,6 Ha-3,4,6 

6 14.2, CH3 0.84, t (6.8) Ha-4,5 Ha-4,5 
2Asp 1 171.6, qC -   

2 49.7, CH 
4.71, ddd 

(8.0,7.6,5.6) 
Ha-1; Asp-1,3,4 Asp-3a,3b,NH; Thr-NH 

3 ab 35.7, CH2 
2.82, dd (16.4,5.6)  Asp-2,4 Asp-2,3b,NH; Thr-NH 

2.58, dd (16.4,8.0) Asp-2,4 Asp-2,3a,NH 

4 171.0, qC -   

NH - 8.27, d (7.6) Ha-1; Asp-2,3 Asp-2,3a,3b; Ha-2,3; Thr-4,NH 

OMe 51.8, CH3 3.56, s Asp-4  
3Thr 1 169.3, qC -   

2 55.1, CH 4.57, d (9.2) Asp-1; Thr-1,3 Thr-3,4,NH; Arg-NH 

3 72.2, CH 5.47, q (6.4) Thr-4; Ile-1 Thr-2,4,NH; Arg-NH; Ahp-NH 

4 18.2, CH3 1.19, d (6.4) Thr-2,3 Thr-2,3,NH; Asp-NH 

NH - 7.46, d (9.2) Asp-1 Thr-2,3; Asp-2,3a,NH 
4Arg 1 170.4, qC -   

2 52.5, CH 4.26, m Arg-1,3 Arg-3a,3b,4,5,NH; Ahp-NH 

3 ab 27.6, CH2 
2.02, m 

 
Arg-2,3b,4,5,NH,5-NH 

1.45, m Arg-2,3a,5,NH,5-NH 

4 25.8, CH2 1.45, m Arg-3 Arg-2,3a,5,NH,5-NH 

5 41.0, CH2 3.09, m Arg-3,4,6 Arg-2,3a,3b,4,5-NH 

NH - 8.50, d (8.4) Thr-1; Arg-3 Arg-2,3a,3b,4; Thr-2,3; Ahp-NH 
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Table S7. Cont. 

5-NH - 7.49, t (4.8) Arg-4,5 Arg-3a,3b,4,5 

6 157.0, qC -   

6-NH,NH2 - 
7.30, brm 

  
6.80, brm 

5Ahp 2 169.5, qC -   

3 49.3, CH 4.44, m Ahp-2 Ahp-4b,5,NH; Val-2,4 

4 21.9, CH2 
2.53, m  Ahp-4b,5,OH,NH; Ile-NH 

1.73, m Ahp-2 Ahp-3,4a,6 

5 30.0, CH2 1.72, m Ahp-6 Ahp-3,4a,6,OH 

6 74.3, CH 4.91, brs Ahp-2 Ahp-4b,5,OH; Val-3,4,5 

NH - 7.36, d (8.8) Arg-1; Ahp-3,6 Ahp-3,4a, Thr-3; Arg-2,NH 

OH - 6.17, d (2.8)  Ahp-4a,5,6; Val-3; Ile-4a,4b,5,6,NH 
6Val 1 170.0, qC -   

2 56.1, CH 4.31, d (10.8) Ahp-2,6; Val-1,3,4,5 Val-3,4,5; Ahp-3; NMePhe-2,5,5′,6,6′ 

3 27.8, CH 1.90, m Val-2,4,5 Val-2,4,5; Ahp-6,OH 

4 18.4, CH3 0.46, d (6.4) Val-2,3,5 Val-2,3,5; Ahp-3,6; NMePhe-2,5,5′,6,6′ 

5 18.4, CH3 −0.19, d (6.4) Val-2,3,4 Val-2,3,4; Ahp-6; NMePhe-2,5,5′,6,6′,NMe 
7NMePhe 1 169.5, qC -   

2 60.8, CH 5.06, brd (10.2) NMePhe-1,3,NMe NMePhe-3a,3b,5,5′,6,6′,NMe; Val-2,4,5; Ile-NH 

3 34.4, CH2 
3.26, m NMePhe-2,4,5,5′ NMePhe-2,3b,5,5′,6,6′,NMe 

2.80, dd (14.4,10.2) NMePhe-2,4,5,5′ NMePhe-2,3a,5,5′,6,6′,NMe; Ile-NH 

4 137.9, qC -   

5,5′ 129.9, CH 7.22, d (7.5) NMePhe-3,7 NMePhe-2,3a,3b,6,6′,7,NMe; Val-2,4,5 

6,6′ 128.9, CH 7.27, d (7.5) NMePhe-4 NMePhe-2,3a,3b,5,5′,7,NMe; Val-2,5 

7 127.0, CH 7.19, d (7.5) NMePhe-5,5′ NMePhe-5,5′,6,6′ 

NMe 30.4, CH3 2.73, s Val-1; NMePhe-2 NMePhe-2,3a,3b, 5,5′,6,6′; Val-4,5; Ile-4b,5,6,NH 
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8Ile 1 172.9, qC -   

2 56.0, CH 4.63, dd (9.2,6.0) Ile-1,3,4,6 Ile-3,4b,5,6,NH 

3 37.3, CH 1.77, m  Ile-2,4a,5,6,NH 

4 24.8, CH2 
1.23, m Ile-5,6 Ile-3,4b,NH; Ahp-OH; NMePhe-5,5′ 

1.02, m Ile-3,5,6 Ile-2,4a,5,6,NH; Ahp-OH; NMePhe-NMe 

5 11.4, CH3 0.80, t (7.3) Ile-3,4 Ile-2,3,4b,NH; Ahp-OH; NMePhe-NMe 

6 16.2, CH3 0.84, d (6.4) Ile-2,3,4 Ile-2,3,4b,NH; Ahp-OH; NMePhe-NMe 

NH - 7.76, d (9.2) NMePhe-1, Ile-1 Ile-2,3,4a,4b,5,6; Ahp-4a,OH; NMePhe-2,3b 
a 100 MHz for carbons and 400 MHz for protons; b Multiplicity and assignment from HSQC experiment; c Determined from HMBC experiment, nJCH = 8 Hz, recycle time 1 s; d Selected 

NOE’s from ROESY experiment. 
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Figure S51. HR ESI MS data of Micropeptin KB970A (7). 
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Figure S52. 1H NMR Spectrum (500 MHz) of Micropeptin KB970B (8) in DMSO-d6. 

  



Mar. Drugs 2015, 13 S76 

 

 

 

Figure S53. 13C NMR Spectrum (125 MHz) of Micropeptin KB970B (8) in DMSO-d6. 
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Figure S54. HSQC Spectrum of Micropeptin KB970B (8) in DMSO-d6 (Red: CH, CH3; Blue: CH2). 

  



Mar. Drugs 2015, 13 S78 

 

 

 

Figure S55. HMBC Spectrum of Micropeptin KB970B (8) in DMSO-d6. 
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Figure S56. COSY Spectrum of Micropeptin KB970B (8) in DMSO-d6. 
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Figure S57. ROESY Spectrum of Micropeptin KB970B (8) in DMSO-d6 (Blue: NOE correlation). 
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Table S8. NMR Data of Micropeptin KB970B (8) in DMSO-d6. 

Position δC mult. a δH mult.b J in Hz HMBC Correlations c NOE Correlations d 
1Ha 1 173.0, qC -   

2 35.6, CH2 2.13, t Ba-1,3,4 Ba-3,4; Asp-NH 

3 25.1, CH2 1.53, qi Ba-1,2,3 Ba-2,4 

4 31.1, CH2 1.25, m Ba-2,3 Ba-2,3 

5 22.0, CH2 1.27, m   

6 14.1, CH3 0.85, t   
2Asp 1 171.7, qC -   

2 49.7, CH 4.63, m Asp-1,4 Asp-3a,3b,NH; Thr-NH 

3 ab 35.4, CH2 
2.80, m 

 
Asp-2,3b,NH 

2.58, m Asp-2,3a,NH 

4 172.0, qC -   

NH - 8.28, d Ba-1 Asp-2,3a,3b; Ba-2; Thr-NH 
3Thr 1 169.1, qC -   

2 54.9, CH 4.60, d Asp-1; Thr-1 Thr-3,4,NH; Arg-NH 

3 72.3, CH 5.48, q Thr-4; Ile-1 Thr-2,4,NH; Arg-NH; Ahp-NH 

4 17.8, CH3 1.17, d Thr-2,3 Thr-2,3 

NH - 7.63, d  Thr-2,3; Asp-2,3a,NH 
4Arg 1 170.4, qC -   

2 52.2, CH 4.28, m Arg-3 Arg-3a,3b,4,5,NH; Amp-NH 

3 ab 27.8, CH2 
2.02, m  Arg-2,3b,4,5 

1.45, m Arg-4 Arg-2,3a,5,NH,5-NH 

4 25.4, CH2 1.45, m Arg-3 Arg-2,3a,5,NH,5-NH 

5 40.2, CH2 3.09, m Arg-3,4,6 Arg-2,3a,3b,4,5-NH 

NH - 8.54, d (8.5) Thr-1 Arg-2,3b,4; Thr-2,3; Amp-NH 

5-NH - 7.47, m  Arg-3a,3b,4,5 

6 156.9, qC -   
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6-NH,NH2  
7.30, brm 

  
6.77, brm 

5Amp 2 169.2, qC -   

3 49.4, CH 4.47, m Amp-2,4 Amp-4b,5b,NH; Val-4 

4 ab 21.7, CH2 
2.40, brq (13.0)   Amp-4b,5a,NH 

1.75, m Amp-2 Amp-3,4a,5b,6 

5 ab 23.8, CH2 
2.05, m 

 
Amp-4a,5b,6,OMe 

1.70, m Amp-3,4b,5a,6 

6  83.3, CH 4.44, brs  Amp-5a,5b,OMe,NH; Val-3,4, Ile-NH 

NH  7.24, m Arg-1 Amp-3,4a; Thr-3; Arg-2,NH 

OMe 55.6, CH3 3.02, s Amp-6 Amp-5a,6; Ile-NH 
6Val 1 169.8, qC -   

2 55.8, CH 4.35, d (10.5) Amp-2,6; Val-1,3,5 Val-3,4,5; NMePhe-2,5,5′,6,6′ 

3 27.3, CH 1.95, m Val-2,5 Val-2,4,5; Amp-6 

4 18.3, CH3 0.46, d (6.5) Val-2,3,5 Val-2,3,5; Amp-3,6; NMePhe-2,5,6′,6,6′ 

5 17.8, CH3 −0.23, d (6.0) Val-2,3,4 Val-2,3,4; NMePhe-5,5′,6,6′ 
7NMePhe 1 169.2, qC -   

2 60.9, CH 5.10, brd (11.0) NMePhe-1,NMe NMePhe-3a,3b,5,5′,6,6′,NMe; Val-2,4; Ile-NH 

3 ab 34.3, CH2 
3.30, m NMePhe-2,4,5,NMe NMePhe-3b,5,5′,6,6′,NMe 

2.81, dd (14.2,11.0) NMePhe-2,4,5,NMe NMePhe-2,3a,5,5′,6,6′,NMe 

4 137.8, qC -   

5,5′ 129.8, CH 7.22, m NMePhe-3 NMePhe-2,3a,3b,6,6′,7,NMe; Val-2,4,5; Ile-NH 

6,6′ 128.9, CH 7.27, m NMePhe-4 NMePhe-2,3a,3b,5,5′,7,NMe; Val-2,4,5 

7 127.0, CH 7.19, m NMePhe-5,5′ NMePhe-5,5′,6,6′ 

NMe 30.3, CH3 2.73, s Val-1; NMePhe-2 NMePhe-2,3a,3b,5,5′,6,6′; Ile-2,5,6,NH 
8Ile 1 172.6, qC -   
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2 55.6, CH 4.64, m Ile-1,3,4,6 Ile-3,4a,4b,5,6,NH; NMePhe-NMe 

3 37.8, CH 1.74, m  Ile-2,4a,4b,5,6,NH 

4 24.9, CH2 
1.30, m Ile-5,6 Ile-2,3,4b,5,6,NH 

1.10, m Ile-3,5,6 Ile-2,3,4a,NH 

5 11.2, CH3 0.85, t Ile-3,4 Ile-2,3,4b,NH; NMePhe-NMe 

6 16.0, CH3 0.87, d Ile-2,3,4 Ile-2,3,4a,NH; NMePhe-NMe 

NH - 6.95, d NMePhe-1 Ile-2,3,4a,4b,5,6; Amp-6,OMe; NMePhe-2,5,5′,NMe 

a 125 MHz for carbons and 500 MHz for protons; b Multiplicity and assignment from HSQC experiment; c Determined from HMBC experiment, nJCH = 8 Hz, recycle 

time 1 s; d Selected NOE’s from ROESY experiment. 
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Figure S58. HR ESI MS data of Micropeptin KB970B (8). 
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Figure S59. 1H NMR Spectrum (400 MHz) of Micropeptin KB984 (9) in DMSO-d6. 
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Figure S60. 13C NMR Spectrum (100 MHz) of Micropeptin KB984 (9) in DMSO-d6. 
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Figure S61. HSQC Spectrum of Micropeptin KB984 (9) in DMSO-d6 (Red: CH, CH3; Blue: CH2). 
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Figure S62. HMBC Spectrum of Micropeptin KB984 (9) in DMSO-d6. 
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Figure S63. COSY Spectrum of Micropeptin KB984 (9) in DMSO-d6. 
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Figure S64. ROESY Spectrum of Micropeptin KB984 (9) in DMSO-d6 (Blue: NOE correlation). 

  



Mar. Drugs 2015, 13 S91 

 

 

Table S9. NMR Data of Micropeptin KB984 (9) in DMSO-d6. 

Position δC mult. b δH mult.b J in Hz HMBC Correlations c NOE Correlations d 
1Ha 1 173.1, qC -   

2 35.7, CH2 2.13, t (7.2) Ha-1,3,4 Ha-3,4; Asp-NH 

3 25.2, CH2 1.51, qi (7.2) Ha-1,2,4 Ha-2,4,5 

4 31.1, CH2 1.23, m Ha-2,3 Ha-3,5,6 

5 22.1, CH2 1.27, m Ha-4,6 Ha-3,4,6 

6 14.2, CH3 0.84, t (7.2) Ha-4 Ha-4,5 
2Asp 1 171.6, qC -   

2 49.6, CH 4.71, dt (8.0,7.6) Ha-1; Asp-1,4 Asp-3a,3b,NH; Thr-NH 

3 ab 35.4, CH2 
2.81, m Asp-2,4 Asp-2,3b,NH; Thr-NH 

2.58, dd (16.4,8.0) Asp-2,4 Asp-2,3a,NH 

4 171.0, qC -   

NH - 8.28, d (7.6) Ha-1; Asp-2 Asp-2,3a,3b; Ha-2; Thr-NH 

OMe 51.8, CH3 3.56, s Asp-4  
3Thr 1 169.2, qC -   

2 55.1, CH 4.60, d (9.2) Asp-1; Thr-1,3,4 Thr-3,4,NH; Arg-NH 

3 72.3, CH 5.49, q (6.4) Thr-4; Ile-1 Thr-2,4,NH; Arg-NH; Amp-NH 

4 18.0, CH3 1.18, d (6.4) Thr-2,3 Thr-2,3,NH 

NH - 7.68, d (9.2) Asp-1; Thr-2 Thr-2,3,4; Asp-2,3a,NH 
4Arg 1 170.5, qC -   

2 52.4, CH 4.27, m Arg-1,3 Arg-3a,3b,4,5,NH; Amp-NH 

3 ab 27.9, CH2 
2.02, m  Arg-2,3b,4,5,5-NH 

1.45, m Arg-4,5 Arg-2,3a,5,NH,5-NH 

4 25.5, CH2 1.45, m Arg-3,5 Arg-2,3a,5,NH,5-NH 

5 40.7, CH2 3.09, m Arg-3,4,6 Arg-2,3a,3b,4,5-NH 

NH - 8.56, d (8.4) Thr-1; Arg-2,3 Arg-3a,3b,4,5; Thr-2,3; Amp-NH 

5-NH - 7.56, t (5.2) Arg-4,5,6 Arg-3a,3b,4,5 
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6 157.0, qC -   

6-NH,NH2  
7.30, brm 

  
6.85, brm 

5Amp 2 169.3, qC -   

3 49.4, CH 4.47, m Amp-2,4 Amp-4b,5b,NH; Val-4 

4 ab 21.9, CH2 
2.40, brq (13.2)  Amp-4b,5a,NH; Ile-NH 

1.70, m Amp-2 Amp-3,4a 

5 ab 23.9, CH2 
2.05, m  Amp-4a,5b,6,OMe 

1.75, m Amp-6 Amp-3,4b,5a,6,OMe; NMePhe-NMe 

6      83.4, CH 4.44, brs Amp-2,4,OMe Amp-5a,5b,OMe,NH; Val-3,4 

NH  7.25, m Arg-1 Amp-3,4a, Thr-3; Arg-2,NH 

OMe 55.6, CH3 3.02, s Amp-6 Amp-5a,6; Ile-4a,4b,5,6,NH 
6Val 1 169.9, qC -   

2 55.9, CH 4.36, d (10.4) Amp-2,6; Val-1,3,4,5 Val-3,4,5; NMePhe-2,3a,5,5′,6,6′ 

3 27.4, CH 1.95, m Val-2,4,5 Val-2,4,5; Amp-6 

4 18.4, CH3 0.46, d (6.4) Val-2,3,5 Val-2,3,5; Amp-3,6; NMePhe-2 

5 18.0, CH3 −0.23, d (6.4) Val-2,3,4 Val-2,3,4; NMePhe-2,5,5′,6,6′,NMe 
7NMePhe 1 169.3, qC -   

2 61.0, CH 5.10, brd (11.0) Val-1; NMePhe-1,3,NMe NMePhe-3a,3b,5,5′,6,6′,NMe; Val-2,4; Ile-NH 

3 ab 34.4, CH2 
3.29, m NMePhe-2,4,5,NMe NMePhe-2,3b,5,5,6,NMe; Val-2 

2.80, m NMePhe-2,4,5,NMe NMePhe-2,3a,5,6,NMe; Ile-NH 

4 137.8, qC -   

5,5′ 129.9, CH 7.22, m NMePhe-3,7 NMePhe-2,3a,3b,6,6′,NMe; Val-2,5 

6,6′ 129.0, CH 7.27, m NMePhe-4 NMePhe-2,3a,3b,5,5′,7,NMe; Val-2,5 

7 127.0, CH 7.19, m NMePhe-5,5′ NMePhe-6,6′ 

NMe 30.4, CH3 2.73, s Val-1; NMePhe-2 NMePhe-2,3a,3b,5,5′,6,6′; Val-5; Ile-4a,4b,5,6,NH 
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8Ile 1 172.7, qC -   

2 55.8, CH 4.65, dd (9.6,6.0) Ile-1,3,4,6 Ile-3,5,6,NH 

3 37.8, CH 1.74, m Ile-5,6 Ile-2,4a,5,6,NH 

4 ab 25.0, CH2 
1.30, m Ile-3,5,6 Ile-2,3,4b,5,6,NH; Amp-OMe; NMePhe-NMe 

1.10, m Ile-5,6 Ile-2,3,4a,NH; Amp-OMe; NMePhe-NMe 

5 11.2, CH3 0.84, t (7.2) Ile-3,4 Ile-2,3,4b,NH;  Amp-OMe; NMePhe-NMe 

6 16.1, CH3 0.87, d (6.8) Ile-2,3,4 Ile-2,3,4a,NH;  Amp-OMe; NMePhe-NMe 

NH - 6.96, d (9.6) NMePhe-1; Ile-1,2 Ile-2,3,4a,4b,5,6; Amp-4a,OMe; NMePhe-2,3b 

a 100 MHz for carbons and 400 MHz for protons; b Multiplicity and assignment from HSQC experiment; c Determined from HMBC experiment, nJCH = 8 Hz, recycle 

time 1 s; d Selected NOE’s from ROESY experiment. 
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Figure S65. HR ESI MS data of Micropeptin KB984 (9). 
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Figure S66. 1H NMR Spectrum (500 MHz) of Micropeptin KB970C (10) in DMSO-d6. 
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Figure S67. 13C NMR Spectrum (125 MHz) of Micropeptin KB970C (10) in DMSO-d6. 
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Figure S68. HSQC Spectrum of Micropeptin KB970C (10) in DMSO-d6 (Red: CH, CH3; Blue: CH2). 
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Figure S69. HMBC Spectrum of Micropeptin KB970C (10) in DMSO-d6. 
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Figure S70. COSY Spectrum of Micropeptin KB970C (10) in DMSO-d6. 
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Figure S71. ROESY Spectrum of Micropeptin KB970C (10) in DMSO-d6 (Blue: NOE correlation). 
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Table S10. NMR Data of Micropeptin KB970C (10) in DMSO-d6. 

Position δC mult. b δH mult.b J in Hz HMBC Correlations c NOE Correlations d 
1Ha 1 172.9, qC -   

2 35.6, CH2 2.13, t (7.5) Ha-1,3,4 Ha-3,4; Asp-NH 

3 25.1, CH2 1.52, qi (7.5) Ha-1,2,4 Ha-2,4,5; Asp-NH 

4 31.0, CH2 1.25, m Ha-2,3,5 Ha-3,5,6 

5 22.1, CH2 1.27, m Ha-4 Ha-3,4,6 

6 14.1, CH3 0.84, t (7.2) Ha-4,5 Ha-4,5 
2Asp 1 171.5, qC -   

2 49.5, CH 
4.70, ddd 

(8.0,7.5,6.0) 
Asp-1,3,4 Asp-3a,3b,NH; Thr-NH 

3 ab 35.3, CH2 
2.80, m Asp-2,4 Asp-2,3b,NH;  Thr-NH 

2.58, dd (16.4,8.0) Asp-2,4 Asp-2,3a,NH 

4 170.8, qC -   

NH - 8.27, d (7.5) Ha-1 Asp-2,3a,3b; Ha-2,3; Thr-NH 

OMe 51.7, CH3 3.56, s Asp-4  
3Thr 1 169.1, qC -   

2 55.0, CH 4.58, d (9.5) Asp-1; Thr-1,2 Thr-3,4,NH; Arg-NH 

3 72.2, CH 5.50, q (6.5) Thr-4; 8Val-1 Thr-2,4,NH; Arg-NH; Amp-NH 

4 17.9, CH3 1.18, d (6.5) Thr-2,3 Thr-2,3 

NH - 7.68, d (9.5) Asp-1 Thr-2,3; Asp-2,3a,NH 
4Arg 1 170.4, qC -   

2 52.2, CH 4.27, m Arg-3 Arg-3a,3b,4,5,NH; Amp-NH 

3 ab 27.8, CH2 
2.02, m  Arg-2,3b,4,5,5-NH 

1.45, m Arg-4 Arg-2,3a,5,NH,5-NH 

4 25.4, CH2 1.45, m Arg-3 Arg-2,3a,5,NH,5-NH 

5 40.2, CH2 3.09, m Arg-4,6 Arg-2,3a,3b,4,5-NH 

NH - 8.56, d (8.5) Thr-1 Arg-2,3b,4; Thr-2,3; Amp-NH  
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5-NH - 7.56, t (5.0) Arg-5,6 Arg-2,3b,4,5 

6 156.9, qC -   

6-NH,NH2 - 
7.30, brm 

  
6.90, brm 

5Amp 2 169.2, qC -   

3 49.4, CH 4.47 m Amp-2 Amp-4b,5b,NH; Val-4 

4 ab 21.7, CH2 
2.40, brq (12.5)  

 
Amp-4b,5a,6,NH 

1.75, m Amp-3,4a 

5 ab 23.8, CH2 
2.05, m 

 
Amp-4a,5b,6,OMe 

1.70, m Amp-3,5a,6 

6 83.3, CH 4.44, brs  Amp-5a,5b,OMe,NH; 6Val-3,4 

NH - 7.24, m Arg-1 Amp-3,4a; Thr-3; Arg-2,NH 

OMe 55.6, CH3 3.03, s Amp-6 Amp-5a,6; 8Val-4,5,NH 
6Val 1 169.8, qC -   

2 55.8, CH 4.36, d (10.5) Amp-2,6; 6Val-1,3,4 6Val-3,4,5, NMePhe-2,5,5′ 

3 27.3, CH 1.95, m 6Val-5 6Val-2,4,5; Amp-6 

4 18.3, CH3 0.46, d (6.5) 6Val-2,3,5 6Val-2,3,5; Amp-3,6 

5 17.9, CH3 −0.23, d (6.0) 6Val-2,3,4 6Val-2,3,4; NMePhe-5,5′,6,6′ 
7NMePhe 1 169.4, qC -   

2 61.0, CH 5.10, brd (11.0) NMePhe-1,NMe NMePhe-3a,5,5′,6,6′,NMe; 6Val-2; 8Val-NH 

3 ab 34.3, CH2 
3.30, m NMePhe-5,NMe NMePhe-3b,5,5′,6,6′,NMe 

2.80, m NMePhe-2,5,NMe NMePhe-2,3a,5,5′,6,6′,NMe 

4 137.7, qC -   

5,5′ 129.8, CH 7.23, d (7.5) NMePhe-3,7 NMePhe-2,3a,3b,6,6′,NMe; 6Val-2,5 

6,6′ 128.9, CH 7.27, t (7.5) NMePhe-4,5,5′ NMePhe-2,3a,3b,5,5′,7,NMe; 6Val-5 

7 127.0, CH 7.19, t (7.5) NMePhe-5,5′ NMePhe-6,6′ 

NMe 30.4, CH3 2.75, s 6Val-1; NMePhe-2 NMePhe-2,3a,3b,5,5′,6,6′; 8Val-4,5,NH 
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8Val 1 172.5, qC -   

2 56.7, CH 4.60, m 8Val-1,3,4 8Val-3,4,5,NH 

3 31.2, CH 2.00, m 8Val-4 8Val-2,4,5,NH 

4 19.4, CH3 0.89, d (7.0) 8Val-2,3,5 8Val-2,3,NH;  Amp-OMe; NMePhe-NMe 

5 18.1, CH3 0.83, d (6.5) 8Val-2,3,4 8Val-2,3,NH;  Amp-OMe; NMePhe-NMe 

NH - 6.97, d (9.5) NMePhe-1; 8Val-1 8Val-2,3,4,5; Amp-OMe; NMePhe-2,NMe 

a 125 MHz for carbons and 500 MHz for protons; b Multiplicity and assignment from HSQC experiment; c Determined from HMBC experiment, nJCH = 8 Hz, recycle 

time 1 s; d Selected NOE’s from ROESY experiment. 
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Figure S72. HR ESI MS data of Micropeptin KB970C (10). 
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Figure S73. 1H NMR Spectrum (500 MHz) of Micropeptin KB1048 (11) in DMSO-d6. 
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Figure S74. 13C NMR Spectrum (125 MHz) of Micropeptin KB1048 (11) in DMSO-d6. 
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Figure S75. HSQC Spectrum of Micropeptin KB1048 (11) in DMSO-d6 (Red: CH, CH3; Blue: CH2). 
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Figure S76. HMBC Spectrum of Micropeptin KB1048 (11) in DMSO-d6. 
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Figure S77. COSY Spectrum of Micropeptin KB1048 (11) in DMSO-d6. 
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Figure S78. ROESY Spectrum of Micropeptin KB1048 (11) in DMSO-d6 (Blue: NOE correlation). 
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Table S11. NMR Data of Micropeptin KB1048 (11) in DMSO-d6. 

Position δC mult. b δH mult.b J in Hz HMBC Correlations c NOE Correlations d 
1Ha 1 173.0, qC -   

2 35.3, CH2 2.17, t (7.0) Ha-1,3,4 Ha-3,4; Asp-NH 

3 25.1, CH2 1.51, qi (7.0) Ha-1,2,4 Ha-2,4,5 

4 31.0, CH2 1.22, m Ha-2,3,5 Ha-3,5,6 

5 22.1, CH2 1.24, m Ha-4,6 Ha-3,4,6 

6 14.8, CH3 0.85, t (7.3) Ha-4,5 Ha-4,5 
2Asp 1 171.5, qC -   

2 49.5, CH 
4.70, ddd 

(8.0,7.5,6.0) 
Ha-1; Asp-1,3,4 Asp-3a,3b,NH; Thr-NH 

3 ab 35.5, CH2 
2.81, dd (16.5,6.0) Asp-2,4 Asp-2,3b,NH; Thr-NH 

2.59, dd (16.5,8.0) Asp-2,4 Asp-2,3a,NH 

4 170.9, qC -   

NH - 8.28, d (7.5) Ha-1 Asp-2,3a,3b; Ha-2; Thr-NH 

OMe 51.7, CH3 3.57, s Asp-4  
3Thr 1 169.1, qC -   

2 55.0, CH 4.59, d (9.5) Asp-1; Thr-1,2 Thr-3,4,NH; Arg-NH 

3 72.3, CH 5.47, q (6.5) Thr-4; 8Ile-1 Thr-2,4,NH; Arg-NH; Amp-NH 

4 17.8, CH3 1.17, d (6.5) Thr-2,3 Thr-2,3,NH 

NH - 7.71, d (9.5) Asp-1 Thr-2,3,4; Asp-2,3a,NH 
4Arg 1 170.3, qC -   

2 52.1, CH 4.29, m Arg-1 Arg-3a,3b,4,5,NH; Amp-NH 

3 ab 27.7, CH2 
2.00, m 

Arg-4 
Arg-2,3b,4,5,5-NH 

1.45, m Arg-2,3a,5,NH,5-NH 

4 25.4, CH2 1.45, m  Arg-2,3a,5,NH,5-NH 

5 40.1, CH2 3.08, m Arg-4,6 Arg-2,3a,3b,4,5-NH 

NH - 8.56, d (8.5) Thr-1; Arg-2 Arg-2,3b,4; Thr-2,3; Amp-NH  
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Table S11. Cont. 

5-NH - 7.50, t (5.2) Arg-5,6 Arg-2,3b,4,5 

6 156.9, qC -   

6-NH,NH2 - 
7.30, brm 

6.90, brm 
  

5Amp 2 169.3, qC -   

3 49.4, CH 4.46 m Amp-2,4 Amp-4b,5b,NH 

4 ab 21.9, CH2 
2.40, brq (12.8)  

 
Amp-4b,5a,NH 

1.75, m Amp-3,4a,6 

5 ab 23.9, CH2 
2.06, brd (13.4) 

 
Amp-4a,5b,6,OMe 

1.70, m Amp-3,5a,6,OMe 

6      83.3, CH 4.46, brs  Amp-4b,5a,5b,OMe,NH; 6Ile-3,4a 

NH - 7.26, d (9.6) Arg-1 Amp-3,4a,6; Thr-3; Arg-2,NH 

OMe 55.7, CH3 3.02, s Amp-6 Amp-5a,5b,6; 8Ile-4a,4b,5,6,NH 
6Ile 1 169.9, qC -   

2 54.1, CH 4.46, m Amp-2,6; 6Ile -1,3,6 6Ile-3,4a,4b,5,6; Cl-NMeTyr-2,5,9 

3 33.1, CH 1.86, m  6Ile-2,3,4b,5; Amp-6 

4 ab 23.9, CH2 
1.10, m 6Ile-3,4,5 

6Ile-2,3,5; Amp-6 

0.63, m 6Ile-2,3,6;  Cl-NMeTyr-2,5 

5 10.4, CH3 0.63, m 6Ile-3,4 6Ile-2,3,6;  Cl-NMeTyr-2,5 

6 13.7, CH3 −0.13, d (6.5) 6Ile-2,3,4 6Ile-2,3,4a,4b,5;  Cl-NMeTyr-2,5,8,9, NMe 
7Cl-NMeTyr 1 169.3, qC -   

2 61.0, CH 5.08, brd (11.0) Cl-NMeTyr-1,3,NMe Cl-NMeTyr-3a,5,9,NMe; 6Ile-2,4b,5,6; 8Ile-NH 

3 ab 32.9, CH2 
3.20, brd (14.4) Cl-NMeTyr-4,5,NMe Cl-NMeTyr-2,3b,5,9,NMe; 6Ile-2 

2.71, m Cl-NMeTyr-2,4,5,NMe Cl-NMeTyr-3a,5,8,9,NMe; 6Ile-2 

4 129.3, qC -   

5 130.7, CH 7.13, s Cl-NMeTyr -3,6,7,9 Cl-NMeTyr-2,3a,3b,NMe; 6Ile-2,4b,5,6 
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6 120.1, qC    

7 152.3, qC    

8 117.0, CH 6.84 d, (8.2) Cl-NMeTyr-4,6,7 Cl-NMeTyr-3b,9,NMe; 6Ile-6 

9 129.6, CH 6.96, d (8.2) Cl-NMeTyr-3,5,7,8 Cl-NMeTyr-2,3a,3b,8,NMe; 6Ile-2,6 

NMe 30.4, CH3 2.71, s 6Val-1; Cl-NMeTyr-2 Cl-NMeTyr-2,3a,5,9; 8Ile-4a,4b,5,6,NH 

OH  9.96, s Cl-NMeTyr-6,7,8  
8Ile 1 172.6, qC -   

2 58.4, CH 4.79, dd (9.5,4.5) 8Ile-1,3,4,6 8Ile-3,4a,4b,5,6,NH 

3 37.6, CH 1.80, m 8Ile-4,5,6 8Ile-2,4b,5,6,NH 

4 ab 26.0, CH2 
1.32, m 8Ile-3,5,6 8Ile-2,4b,5,NH;  Amp-OMe;  Cl-NMeTyr-NMe 

1.10, m 8Ile-3,5,6 8Ile-2,3,4a,NH; Amp-OMe;  Cl-NMeTyr-NMe 

5 11.6, CH3 0.91, t (7.3) 8Ile-2,3,4 8Ile-2,3,4a;  Amp-OMe;  Cl-NMeTyr-NMe 

6 14.1, CH3 0.77, d (7.0) 8Ile-2,3,4 8Ile-2,3,NH; Amp-OMe;  Cl-NMeTyr-NMe 

NH - 6.80, d (9.5) Cl-NMeTyr-1  8Ile-2,3,4a,4b,6; Amp-OMe;  Cl-NMeTyr-2,3b,NMe 

a 125 MHz for carbons and 500 MHz for protons; b Multiplicity and assignment from HSQC experiment; c Determined from HMBC experiment, nJCH = 8 Hz, recycle time 

1 s; d Selected NOE’s from ROESY experiment. 
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Figure S79. HR ESI MS data of Micropeptin KB1048 (11). 
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Figure S80. 1H NMR Spectrum (500 MHz) of Micropeptin KB992 (12) in DMSO-d6. 
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Figure S81. 13C NMR Spectrum (125 MHz) of Micropeptin KB992 (12) in DMSO-d6. 
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Figure S82. HSQC Spectrum of Micropeptin KB992 (12) in DMSO-d6 (Red: CH, CH3; Blue: CH2). 
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Figure S83. HMBC Spectrum of Micropeptin KB992 (12) in DMSO-d6. 
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Figure S84. COSY Spectrum of Micropeptin KB992 (12) in DMSO-d6. 
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Figure S85. ROESY Spectrum of Micropeptin KB992 (12) in DMSO-d6 (Blue: NOE correlation). 
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Table S12. NMR Data of Micropeptin KB992 (12) in DMSO-d6. 

Position δC mult. b δH mult.b J in Hz HMBC Correlations c NOE Correlations d 
1Hpla 1 174.2, qC -   

2 73.0, CH 3.99, ddd (8.7,5.8,3.1) Hpla-3,4 Hpla-3a,3b,5,5′,2-OH; Asn-2 

3 ab 41.0, CH2 
2.93, dd (13.5,3.1) Hpla-4,5,5′ Hpla-2,5,5′,6,6′,2-OH 

2.54, m Hpla-1,2,4,5,5′ Hpla-2,5,5′,2-OH; Asn-NH 

4 129.1, qC    

5,5′ 130.5, CH 7.02, d (8.5) Hpla-3,4,7 Hpla-2,3a,3b,6,6′ 

6,6′ 115.0, CH 6.64, d (8.5) Hpla-4,5,5′,7 Hpla-3a,5,5′ 

7 155.8, qC -   

2-OH - 5.60, d (5.8) Hpla-2,3 Hpla-2,3a,3b; Asn-NH 

7-OH - 9.11, s   
2Asn 1 171.8, qC -   

2 49.3, CH 4.70, dt (8.0,7.5) Hpla-1; Asn-1,3,4 Asn-3,NH; Thr-NH 

3 36.9, CH2 2.54, m Asn-1,2,4 Asn-2,NH,NH2(a); Thr-NH 

4 172.2, qC -   

NH  8.23, d (8.0) Hpla-1; Asn-2 Asn-2,3; Hpla-2,3b,2-OH 

NH2 ab - 
7.39, s 

Asn-3,4 
Asn-NH2(b) 

6.89, s Asn-NH2(a) 
3Thr 1 169.2, qC -   

2 55.1, CH 4.60, d (9.0) Asn-1; Thr-1 Thr-3,4,NH; Arg-NH 

3 72.2, CH 5.50, q (6.3) Thr-4; 8Val-1 Thr-2,4,NH; Arg-NH; Ahp-NH 

4 17.9, CH3 1.22, d (6.3) Thr-2,3 Thr-2,3 

NH  7.74, δ (9.0) Asn-1 Thr-2,3; Asp-2,3a,NH 
4Leu 1 171.0, qC -   

2 51.0, CH 4.28, ddd (9.0,8.5,3.2)  Leu-3a,3b,4,6,NH; Amp-NH 

3 ab 39.0, CH2 
1.80, m 

 
Leu-2,3b,4,5 

1.39, m Leu-2,3a,5,NH 

  



Mar. Drugs 2015, 13 S122 

 

 

Table S12. Cont. 

4 24.4, CH 1.50, m  Leu-3a,5,NH 

5 23.9, CH3 0.87, d (6.6) Leu-3,4,6 Leu-2,5 

6 21.2, CH3 0.78, d (7.0) Leu-3,4,5 Leu-2,3b,4; Thr-2,3; Amp-NH  

NH  8.45, d (8.5) Thr-1 Arg-2,3b,4,5 
5Amp 2 169.3, qC -   

3 49.4, CH 4.47 m Amp-2 Amp-4b,5b,NH 

4 ab 21.9, CH2 
2.40, q (12.6) 

 
Amp-4b,5a,NH 

Amp-3,4a 1.70, m 

5 ab 23.9, CH2 
2.05, brd (14.4) 

 
Amp-4a,5b,6,OMe 

1.75 m Amp-3,5a,6 

6 83.3, CH 4.43, brs  Amp-5a,5b,OMe 

NH - 7.21, m Leu-1; Amp-OMe Amp-3,4a; Thr-3; Leu-2,NH; 6Ile-5,6 

OMe 55.5, CH3 3.01, s Amp-6 Amp-5a,6; 8Val-5,NH 
6Ile 1 169.8, qC -   

2 54.1, CH 4.43, m Amp-2,6; 6Ile-1,3,4,6 6Ile-3,4,5; NMePhe-2,5,5′ 

3 32.9, CH 1.78, m 6Ile-5 6Ile-2,4,5; Amp-6 

4 23.5, CH2 
1.05, m 6Ile-2,3,5 6Ile-2,3,5; Amp-3,6 
0.59, m 

5 10.5, CH3 0.59, m 6Ile-2,3,4 6Ile-2,3,4; NMePhe-5,5′,6,6′ 

6 13.7, CH3 −0.30, d (6.5) 6Ile-2,3,4,5  

7NMePhe 1 169.3, qC -   

2 60.9, CH 5.17, dd (11.0,2.1) NMePhe-1,NMe NMePhe-3a,3b,5,5′,NMe; 6Ile-2; 8Val-NH 

3 ab 34.4, CH2 
3.30, m NMePhe-4,5 NMePhe-2,3b,5,5′,NMe 

2.80, dd (14.3,11.0) NMePhe-2,4,5,NMe NMePhe-2,3a,5,5′,NMe 

4 137.8, qC -   

5,5′ 129.8, CH 7.21, d (7.5) NMePhe-3,7 NMePhe-2,3a,3b,6,6′,NMe; 6Ile-2,5,6 
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6,6′ 128.9, CH 7.25, t (7.5) NMePhe-4,5,5′ NMePhe-3b,5,5′,7,NMe 

7 126.9, CH 7.19, t (7.5) NMePhe-5,5′ NMePhe-6,6′ 

NMe 30.5, CH3 2.74, s NMePhe-2,4 NMePhe-2,3a,5,5′,6,6′; 8Val-NH 
8Val 1 172.5, qC -   

2 56.5, CH 4.64, dd (9.5,6.0) 8Val-1,3 8Val-3,4,5,NH 

3 31.4, CH 1.97, m 8Val-4,5 8Val-2,4,5,NH 

4 19.5, CH3 0.83, d (6.5) 8Val-2,3,5 8Val-2,3,5,NH,   

5 18.0, CH3 0.77, d (6.5) 8Val-2,3,4 8Val-2,3,NH; Amp-OMe,  

NH - 6.90, d (9.5) NMePhe-1; 8Val-1 8Val-2,3,4,5; Amp-OMe; NMePhe-2,NMe 

a 125 MHz for carbons and 500 MHz for protons; b Multiplicity and assignment from HSQC experiment; c Determined from HMBC experiment, nJCH = 8 Hz, recycle 

time 1 s; d Selected NOE’s from ROESY experiment. 
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Figure S86. HR ESI MS data of Micropeptin KB992 (12). 
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Figure S87. 1H NMR Spectrum (400 MHz) of Micropeptin KB1046 (13) in DMSO-d6. 
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Figure S88. 13C NMR Spectrum (100 MHz) of Micropeptin KB1046 (13) in DMSO-d6. 
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Figure S89. HSQC Spectrum of Micropeptin KB1046 (13) in DMSO-d6 (Red: CH, CH3; Blue: CH2). 
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Figure S90. HMBC Spectrum of Micropeptin KB1046 (13) in DMSO-d6. 
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Figure S91. COSY Spectrum of Micropeptin KB1046 (13) in DMSO-d6. 
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Figure S92. ROESY Spectrum of Micropeptin KB1046 (13) in DMSO-d6 (Blue: NOE correlation). 

  



Mar. Drugs 2015, 13 S131 

 

 

Table S13. NMR Data of Micropeptin KB1046 (13) in DMSO-d6. 

Position δC mult. b δH mult.b J in Hz HMBC Correlations c NOE Correlations d 
1Hpla 1 173.6, qC -   

2 72.7, CH 
4.01, ddd 

(8.7,5.6,2.4) 
Hpla-1,4 Hpla-3a,3b,5,5′; Gln-NH, Thr-2 

3 ab 39.8, CH2 
2.87, dd (13.6,2.4) Hpla-4,5,5′ Hpla-2,3b,6,6′; Gln-NH 

2.55, m Hpla-1,2,4,5,5′ Hpla-2,3a,5,5′; Gln-3b 

4 128.8, qC    

5,5′ 130.4, CH 7.00, d (7.6) Hpla-3,6,6′,7 Hpla-2,3b,6,6′; Gln-4 

6,6′ 115.0, CH 6.62, d (7.6) Hpla-4,7 Hpla-3a,3b,5,5′,7-OH 

7 155.8, qC -   

2-OH - 5.52, d (5.6) Hpla-1,2,3  

7-OH - 9.06, s Hpla-6,6′ Hpla-6,6′ 
2Gln 1 172.4, qC -   

2 51.4, CH 4.51, dt (8.4,74.8) Gln-1,3,4 Gln -3a,3b,4,NH; Thr-NH 

3 ab 28.9, CH2 
1.82, m Gln-5 Gln-2,4,NH 

1.75, m Gln-2 Gln-2,4,NH; Hpla-3b; Thr-4 

4 31.6, CH2 2.10, t (5.6)  Gln-2,5 Gln-2,3a,3b,NH,NH2(a); Hpla-5,5′ 

5 174.0, qC -   

NH  7.78, d (8.4) Hpla-1 Gln-2,3a,3b,4; Hpla-2,3a 

NH2 ab - 
7.18, s 

Gln-4 
Gln-4,NH2(b) 

6.70, s Gln-NH2(a) 
3Thr 1 169.1, qC -   

2 55.0, CH 4.58, d (9.5) Thr-1,4 Thr-4, HcAla-NH; 8Ile-4a,4b,5 

3 72.2, CH 5.50, q (6.5) Thr-4; 8Ile-1 Thr-4,NH; HcAla-NH; Ahp-NH; 8Ile-5 

4 17.9, CH3 1.18, d (6.5) Thr-2,3 Thr-3,NH; Hpla-6,6′ 

NH - 7.68, d (9.5) Gln-1 Thr-2,3,4; Gln-2,3a,3b,4 
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Table S13. Cont. 

4HcAla 1 170.7, qC -   

2 50.0, CH 4.33, m  HcAla-3b,4,NH; Ahp-NH 

3 ab 36.6, CH2 
1.89, m 

 
HcAla-3b,5,6 

1.49, m HcAla-2,3a,4,5,6,NH 

4 32.0, CH2 1.99, m  HcAla-2,3b,5,6,8pax,9peq,NH 

5 132.2, CH 5.42, brd (10.4) HcAla-3,4,7,9 HcAla-3a,3b,4,6,7 

6 133.0, CH 5.58, brd (10.4) HcAla-4,5,8 HcAla-3a,3b,4,5,7,OH  

7 65.5 CH 3.97, m  HcAla-5,6,8peq,9pax,OH 

8 peq pax 31.6 CH2 
1.80, m 

 
HcAla-7,8pax,9pax 

1.20, m HcAla-4,8peq,9peq,OH 

9 peq pax 26.2 CH2 
1.70, m 

 
HcAla-4,8pax,9pax 

0.96, m HcAla-7,8peq,9peq 

NH  8.47, d (8.4) Thr-1 HcAla-2,3b,4; Thr-3; Ahp-NH 

OH  4.63, d (5.6) HcAla-6,7,8 HcAla-6,7,8pax 
5Ahp 2 169.6, qC -   

3 48.9, CH 4.45 m Ahp-2 Ahp-5,NH 

4 ab 22.0, CH2 
2.55, m 

 
Ahp-4b,NH,OH 

1.72, m Ahp-4a,6 

5  29.9, CH2 1.71, m  Ahp-3,6 

6 74.2, CH 4.92, brs  Ahp-4b,5,OH; 6Val-3,4 

NH - 7.37, d (9.2) HcAla-1 Ahp-3,4a; Thr-3; HcAla-2,NH 

OH 55.6, CH3 6.07, brs Ahp-6 Ahp-4a,5 
6Val 1 169.9, qC -   

2 56.0, CH 4.32, d (10.4) Ahp-2,6; 6Val-1,3,4,5 6Val-3,4,5; NMePhe-2,5,5′ 

3 27.7, CH 1.90, m 6Val-2,5 6Val-2,4,5; Ahp-3,6 

4 18.3, CH3 0.46, d (6.0) 6Val-2,3,5 6Val-2,3,5; Ahp-3,6; NMePhe-2 

5 18.2, CH3 -0.21, d (6.0) 6Val-2,3,4 6Val-2,3,4; NMePhe-2,5,5′ 
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Table S13. Cont. 

7NMePhe 1 169.3, qC -   

2 60.7, CH 5.08, brd (11.2) NMePhe-1,NMe NMePhe-3a,3b,5,5′,NMe; 6Val-2; 8Ile-NH 

3 ab 34.4, CH2 
3.28, m NMePhe-4,5,NMe NMePhe-2,3b,5,5′ 

2.80, m NMePhe-2,4,5,NMe NMePhe-2,3a,5,5′ 

4 137.8, qC -   

5,5′ 129.9, CH 7.22, m NMePhe-3,7 NMePhe-2,3a,3b,6,6′,NMe; 6Val-2 

6,6′ 128.8, CH 7.26, m NMePhe-4,5,5′ NMePhe-5,5′,7,NMe; 6Val-5 

7 126.7, CH 7.19, m NMePhe-5,5′ NMePhe-6,6′; 6Val-5 

NMe 30.3, CH3 2.73, s 6Val-1, NMePhe-2 NMePhe-2,5,5′; 8Ile-6,NH 
8Ile 1 172.9, qC -   

2 55.7, CH 4.77, dt (9.2,4.8) 8Ile-1,3,4,6 8Ile-3,5,6,NH 

3 37.7, CH 1.80, m  8Ile-2,4a,4b,,5,NH 

4 24.7, CH 
1.26, m 8Ile-2,5,6 8Ile-3; Thr-2 

1.00, m 8Ile-5,6 8Ile-3,5; Thr-2 

5 11.5, CH3 0.80, t (7.2) 8Ile-3,4 8Ile-2,3,4a;  Thr-2,3 

6 16.3 CH3 0.83, d (6.8) 8Ile-2,3,4a 8Ile-2; NMePhe-NMe 

NH - 7.67, d (9.2) NMePhe-1 8Ile-2,3; Thr-2; NMePhe-2,NMe 

a 100 MHz for carbons and 400 MHz for protons; b Multiplicity and assignment from HSQC experiment; c Determined from HMBC experiment, nJCH = 8 Hz, recycle time 

1 s; d Selected NOE’s from ROESY experiment. 
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Figure S93. HR ESI MS data of Micropeptin KB1046 (13). 
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