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SUPPLEMENTARY MATERIAL 

 
Unguiculins A-C: cytotoxic bis-guanidine alkaloids from the French Polynesian sponge, 

Monanchora n. sp. 
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Abstract: Two new acyclic bis-guanidine alkaloids, unguiculins B-C (2-3), were isolated 

from a French Polynesian sponge Monanchora n. sp. together with the known compound 

unguiculin A (1). Their structures were established by spectroscopic data interpretation and 

comparison with the literature. Unguiculins A-C displayed antiproliferative and cytotoxic 

efficacy against several human cancer cells with IC50 values in the micromolar range. 
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Spectral data (UV and IR) of unguiculine A 
UV (MeOH) λmax (log ε) 208.2 (0.85).  

IR (film) νmax 3352, 3171, 2923, 2853, 1666, 1605, 1465, 1375, 1201, 1177, 1132, 1020, 

834, 800, 720 cm-1.  

 

Figure S1: 1H-NMR of unguiculin A (1) in CD3OD, 500 MHz 

 

 
 

 

Figure S2: 13C-NMR of unguiculin A (1) in CD3OD, 125 MHz 
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Figure S3: COSY of unguiculin A (1) in CD3OD, 500 MHz 

 

 
 
Figure S4: HSQC of unguiculin A (1) in CD3OD, 500 MHz 
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Figure S5: HMBC of unguiculin A (1) in CD3OD, 500 MHz 

 

 
 
Figure S6: NOESY of unguiculin A (1) in CD3OD, 500 MHz 
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Figure S7: HRESIMS+ of unguiculin A (1)  

 

 
 

Figure S8: 1H-NMR of unguiculin B (2) in CD3OD, 500 MHz 
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Figure S9: 13C-NMR of unguiculin B (2) in CD3OD, 125 MHz 

 
Figure S10: COSY of unguiculin B (2) in CD3OD, 500 MHz 
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Figure S11: HSQC of unguiculin B (2) in CD3OD, 500 MHz 

 

 
 
Figure S12: HMBC of unguiculin B (2) in CD3OD, 500 MHz 
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Figure S13: NOESY of unguiculin B (2) in CD3OD, 500 MHz 

 

 
 
Figure S14: General key COSY and HMBC for unguiculin B 
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Figure S15: HRESIMS+ of unguiculin B (2)  
 

 
 
Table S1: 1 and 2D NMR data for unguiculin B (2) 

 
Position δC, Type δH (J in Hz) (1H-1H) COSY (1H-13C) HMBC 

1 175.8/176.0, C - - - 

2 34.0, CH2 2.38, m 3,4 1, 3 

3 27.0, CH2 1.61, m 2 1, 2 

4-12 30.6-30.9, CH2 1.30-1.33, m - - 

13 30.6-30.9, CH2 1.30-1.33, m 14, 15, 16 - 

14 27.1, CH2 1.34, m 13, 15, 16 15, 16 

15 33.8, CH2 1.53, m 13, 14, 16 14, 16 

16 63.1, CH2 3.54, t, 7 13, 14, 15 14, 15 

17 44.3, CH2 (a) 

46.4 CH2 (b) 

3.40, m (a) 

3.41, m (b) 

18, 19 1, 18, 19, 21 

18 28.3, CH2  (a) 

29.3, CH2 (b) 

1.80, m (a) 

1.88, m (b) 

17, 19 17, 19 

19 40.2, CH2 (a) 

39.9, CH2 (b) 

3.16, m (a) 

3.21, m (b) 

17, 18 17, 18, 20 

20 158.8/158.9 - - - 

21 46.2, CH2, (a) 

49.1, CH2, (b) 

3.37, m (a) 

3.37, m (b) 

22, 23, 24 1, 17, 23 

22 27.3, CH2 1.62, m 21, 23, 24 1, 23 

23 27.1, CH2 1.57, m 21, 22, 24 24 

24 42.2, CH2 3.21, m 21, 22, 23 22, 25 

25 158.8/158.9 - - - 
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Figure S16: 1H-NMR of unguiculin C (3) in CD3OD, 500 MHz 

 

 
 
Figure S17: 

13
C-NMR of unguiculin C (3) in CD3OD, 125 MHz 
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Figure S18: COSY of unguiculin C (3) in CD3OD, 500 MHz 

 

 
 
Figure S17: HSQC of unguiculin C (3) in CD3OD, 500 MHz 
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Figure S19: HMBC of unguiculin C (3) in CD3OD, 500 MHz 

 

 
 
Figure S20: General key COSY and HMBC for unguiculin C (3) 
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Figure S21: HRESIMS+ of unguiculin C (3)  

 
 
Table S2: 1 and 2D NMR data for unguiculin C (3) 

 
Position δC, Type δH (J in Hz) (1H-1H) COSY (1H-13C) HMBC 

1 176.1/175.8, C - - - 

2 34.1, CH2 2.39, m 3 1, 3 

3 26.9, CH2 1.61, m 2 1 

4-11 30.5-30.2, CH2 1.29-1.34, m - - 

12 23.9, CH2 1.31, m 13 13 

13 14.6, CH3 0.90, t, 7 12 12 

14 44.3, CH2 (a) 

46.6, CH2 (b) 

3.41, m (a) 

3.42, m (b) 

15, 16 1, 16 

15 28.4, CH2 (a) 

29.3, CH2 (b) 

1.81, m (a) 

1.89, m (b) 

14, 16 14, 16 

16 40.2, CH2 (a) 

39.9, CH2 (b) 

3.16, t, 7 (a) 

3.22, m (b) 

14, 15 14, 15, 17 

17 158.9, C -  - 

18 46.2, CH2 (a) 

49.0, CH2 (b) 

3.37, m (a) 

3.38, m (b) 

19, 20, 21 1, 20 

19 27.2, CH2 1.62, m 18, 20, 21 1 

20 26.8, CH2 1.60, m 18, 19, 21 - 

21 42.2 CH2 3.22, m 18, 19, 20 18, 22 

22 158.9, C - - - 
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Table S3: comparison of 1H NMR & 13C NMR (500 and 125 MHz) data for unguiculin B-C 
(2-3) in CD3OD. 
 

 Unguiculin B (2)  Unguiculin C (3) 
Position δC, type δ H mult, (J in Hz) Position δ C, type δ H mult, (J in Hz) 

1 175.8/176.0, C - 1 176.1/175.8, C - 

2 34.0, CH2 2.38, m 2 34.1, CH2 2.39, m 

3 27.0, CH2 1.61, m 3 26.9, CH2 1.61, m 

4-12 30.6-30.9, CH2 1.30-1.33, m 4-12 30.5-30.2, CH2 1.29-1.34, m 

13 30.6-30.9, CH2 1.30-1.33, m 13 14.6, CH3 0.90, t, 7 

14 27.1, CH2 1.34, m    

15 33.8, CH2 1.53, m    

16 63.1, CH2 3.54, t, 7    

17 44.3, CH2 (a) 

46.4 CH2 (b) 

3.40, m (a) 

3.41, m (b) 

14 44.3, CH2 (a) 

46.6, CH2 (b) 

3.41, m (a) 

3.42, m (b) 

18 28.3, CH2 (a) 

29.3, CH2 (b) 

1.80, m (a) 

1.88, m (b) 

15 28.4, CH2 (a) 

29.3, CH2 (b) 

1.81, m (a) 

1.89, m (b) 

19 40.2, CH2 (a) 

39.9, CH2 (b) 

3.16, m (a) 

3.21, m (b) 

16 40.2, CH2 (a) 

39.9, CH2 (b) 

3.16, t, 7 (a) 

3.22, m (b) 

20 158.8/158.9 - 17 158.9, C - 

21 46.2, CH2, (a) 

49.1, CH2, (b) 

3.37, m (a) 

3.37, m (b) 

18 46.2, CH2 (a) 

49.0, CH2 (b) 

3.37, m (a) 

3.38, m (b) 

22 27.3, CH2 1.62, m 19 27.2, CH2 1.62, m 

23 27.1, CH2 1.57, m 20 26.8, CH2 1.60, m 

24 42.2, CH2 3.21, m 21 42.2 CH2 3.22, m 

25 158.8/158.9, C - 22 158.9, C - 
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Figure S21: 1H-NMR comparison between unguiculin A-C (1-3), 500 MHz in CD3OD 

 

 


