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Table 1.  NMR data of lipoamicoumacins A–D (1–4) 

 1 2 3 4

position δC, mult δH, (J in Hz) HMBC δC, mult δH, (J in Hz) δC, mult δH, (J in Hz) HMBC δC, mult δH, (J in Hz) 

1 171.2, C  171.2, C 171.2, C 171.2, C

3 82.7, CH 4.68, m 1 82.7, CH 4.68, m 82.7, CH 4.69, dt (11.0, 3.8) 1 82.7, CH 4.69, dt (11.0, 3.8) 

4 30.8, CH2 2.98, dd ( 3.5, 16.0),  3.06, m 5, 9, 10 31.0, CH2 2.98, m,  3.06, m 30.8, CH2 2.98, dd ( 3.5, 16.0),  3.06, m 5, 9, 10 30.8, CH2 2.98, dd ( 3.5, 16.0)  3.06, m 

5 119.8, CH 6.81, d (7.6) 4, 7, 9 119.8, CH 6.81, d (7.4) 119.8, CH 6.81, d (7.5) 4, 7, 9 119.8, CH 6.82, d (7.8) 

6 137.8, CH 7.47, dd (7.5, 8.4) 8, 10 137.8, CH 7.47, dd (7.4, 8.6) 137.8, CH 7.47, dd (7.5, 8.4) 8, 10 137.8, CH 7.47, t (7.9) 

7 116.9, CH 6.85, d (8.4) 5, 8, 9, 116.9, CH 6.85, d (8.6) 117.0, CH 6.85, d (8.4) 5, 8, 9, 116.9, CH 6.85, d (8.0) 

8 163.3, C  163.3, C 163.3, C 163.3, C

9 109.6, C  109.6, C 109.6, C 109.6 , C

10 141.4, C  141.4, C 141.5, C 141.4, C

1' 22.1, CH3 0.89, d ( 6.6) 2', 4' 22.1, CH3 0.89, d ( 6.6) 22.1, CH3 0.89, d ( 6.6) 2', 4' 22.2, CH3 0.89, d ( 6.6) 

2' 24.0, CH3 0.97, d ( 6.6) 1', 4' 23.9, CH3 0.97, d ( 6.6) 24.0, CH3 0.97, d ( 6.6) 1', 4' 24.0, CH3 0.97, d ( 6.6) 

3' 26.0, CH 1.68,  m 25.9, CH 1.68, m 26.0, CH 1.68, m 25.9, CH 1.68,  m 

4' 40.4, CH2 1.43, m, 1.82, m 40.4, CH2 1.43, m, 1.82, m 40.7, CH2 1.43, m, 1.82, m 40.7, CH2 1.44, m, 1.84, m 

5' 50.7, CH 4.29, m 7' 50.7, CH 4.29, m 50.7, CH 4.29, m 7' 50.7, CH 4.28, m 

7' 172.8, C  172.8, C 172.8, C 172.8, C

8' 73.6, CH 4.42, d (2.5) 7', 10' 73.7, CH 4.42, d (2.5) 73.6, CH 4.42, d (2.5) 7', 10' 73.6, CH 4.42, d (2.3) 

9' 87.9, CH 4.79, t (2.4) 7', 12' 87.9, CH 4.78, t (2.4) 87.9, CH 4.79, t (2.4) 7', 12' 87.8, CH 4.79, t (2.2) 

10' 48.6, CH 4.51, dt (9.1, 2.0) 14' 48.6, CH 4.51, m 48.6, CH 4.51, dt (9.1, 2.0) 14' 48.6, CH 4.51,  dt (9.2, 2.0) 

11' 36.7, CH2 2.45, dd (2.6, 18.0) , 3.01 m 12' 36.7, CH2 2.46, dd (2.7, 18.2),  3.01, m 37.0, CH2 2.42, dd (2.7, 18.2),  3.03, m 12' 37.0, CH2 2.42, dd (2.6, 18.3), 3.02, m 

12' 178.1, C  178.2, C 178.1, C 178.1, C

Asparagine or Glutamine

14' 173.3, C  173.3, C 173.9, C 173.8, C

15' 51.3, CH 4.65,dd (6.5, 7.0) 14',  1'' 51.5, CH 4.65, t ( 6.6) 52.4, CH 4.30, m 14', 1'' 52.4, CH 4.30, m 

16' 38.2, CH2 2.57 dd (7.1, 15.2 ), 2.67, dd (6.4,15.2) 14', 17' 37.9, CH2 2.57, dd (7.0, 15.4 ), 2.67, dd (6.4,15.4) 29.2, CH2 1.86, m, 2.00, m 14', 18' 29.1, CH2 1.88, m, 2.01, m 

17' 174.8, C  174.8, C 32.6, CH2 2.25, m 18' 32.6, C 2.26, m 

18'   177.9, C 177.8, C



Table 1. Cont. 

Fatty acid 

1'' 176.3, C 176.2, C 176.5, C 176.5, C

2'' 37.0, CH2 2.24 t ( 8.0) 1'' 37.1, CH2 2.21 t ( 8.1) 37.1, CH2 2.24, t ( 8.0) 1'' 37.0 , CH2 2.23 t ( 8.0) 

3'' 27.0, CH2 1.60, m 26.8, CH2 1.59, m 27.0, CH2 1.60, m 27.0, CH2 1.60, t 

4''~8'' 30.5-31.2, 30.5-31.2 30.5-31.2 30.5-31.2,

9'' 38.3, CH2 1.17 m, 1.30 m 35.8, CH2 1.30 m 40.4, CH2 1.18, m, 1.27, m 35.8, CH2 1.30 m 

10'' 27.0, CH 1.53 m 28.3, CH 1.29 m 29.5, CH3 1.53, m 28.3, CH2 1.29, m 

11'' 23.2, CH3 0.88, t ( 6.8) 9'' 37.9, CH3 1.10 m, 1.30 m 23.2, CH3 0.88, t ( 6.8) 9'' 37.9, CH2 1.10 m, 1.30 m 

12'' 23.2, CH3 0.88, t ( 6.8) 9'' 11.9, CH3 0.88, t (6.8) 23.2, CH3 0.88, t ( 6.8) 9'' 11.9, CH2 0.88, t ( 6.8) 

13'' 19.8, CH3 0.86, d (6.4) 19.8, CH3 0.86, d ( 6.5) 

 
Table 2. NMR data of bacilosarcin C (5) and bacilosarcin B (6) in CD3OD 

5 6 5 6 

position δC mult δH, (J in Hz) HMBC δH, (J in Hz) position δC mult δH, (J in Hz) HMBC δH, (J in Hz) 

1 171.0 C  4' 40.3, CH2 1.46, m, 1.80, m 5' 1.46, m, 1.80, m 

3 82.5, CH  4.66, dt (3.5, 12.0) 1,  4.67, dt (3.4, 12.0) 5' 50.4, CH 4.34, dt  (10.9, 3.9) 7' 4.34, dt (10.9, 3.9) 

4 30.8, CH2 2.96, dd ( 3.5, 16.5) 3, 5, 9, 10 2.96, dd ( 3.5, 16.5 7' 173.5, C  

3.10, dd (16.5, 12.0) 3, 5, 10 3.11, dd ( 16.5, 12.0 8' 71.9, CH 4.14, d (7.8) 7' 4.11, d (7.9) 

5 119.6, CH 6.81, d (7.5) 4, 7, 9 6.81, d (7.5) 9' 68.9, CH 4.68, dd (3.0, 8.0) 7', 11', 15' 4.65, dd (3.1, 8.5) 

6 137.5, CH  7.46, dd (7.5, 8.4) 8, 10 7.46, dd (7.5, 8.4) 10' 51.8, CH   3.91, m 3.82, m 

7 116.7, CH 6.85, d (8.4) 5, 8, 9, 6.85, d (8.4) 11' 28.8, CH2 2.92, dd (8.5, 16.5) 12' 2.93, dd (7.5, 18.0) 

8 163.1, C  3.06, dd (16.5, 4.0) 12' 2.86, dd (17.5, 3.5) 

9 109.3, C  12' 174.4, C  

10 141.2, C  13' 13.9, CH3 1.28, d (6.5) 15' 1.28, d (6.5) 

1' 21.7, CH3 0.94, d (6.5) 2', 4' 0.94, d ( 6.5 14' 53.0, CH 3.43, q (6.4) 10', 15' 3.47, q (6.5) 

2' 23.7, CH3 0.98, d (6.5) 1', 4' 0.98, d ( 6.5 15' 96.2, C  

3' 25.9, CH2 1.71, m 1.69, m 16' 24.8, CH3 1.26 s 14'  



Table 3. Antibacterial activities and cytotoxicity of amicoumacin derivates 

compound 
Antibacterial (MIC, μM) Cytotoxicity 

(IC50, μM) 
Bacllus 
subtillis 

Staphylococcus 
aureus 

Loktanella 
hongkongensis Hela 

1 aNA NA NA NA 
2 NA NA NA NA 
3 NA NA NA NA 
4 NA NA NA NA 
5 NA NA NA NA 
6 NA 4.05  16.19  33.60  
7 18.87  18.87  1.18  4.32  
8 NA NA NA NA 
9 NA NA NA NA 
10 NA NA NA NA 
11 NA NA NA NA 

Penicilin G 0.29  0.73  5.81    
cis-DDP          15.87  

aNA: MIC> 100μM (antibacterial) or IC50>100μM (cytotoxicity) 
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Fig 3-7 CD spectrum of 3 
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