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A B 

Figure S1: A) The Streptomyces cyanogenus S-136 was cultivated on M2-agar plates at 28 °C 

for 2 days; B) A 100 ml of the reddish brown culture broth from Streptomyces cyanogenus S-136 

after inoculation and cultivation at 28 °C (250 rpm) for 48 hrs on SG-medium. 
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Figure S2: HPLC analysis of the crude extract obtained from the Streptomyces cyanogenus S-

136 strain, the detection wavelength was 254 nm. Solvent A: H2O, solvent B: acetonitrile; flow 
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rate: 0.5 mLmin
-1

; 0–15 min, 75-0% A (linear gradient), 15–24 min 0% A and 100 % B, 24–26 

min 0-75% A (linear gradient), 26–29 min 75% A. 
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Figure S3: Work-up procedure of extracts from the Streptomyces cyanogenus S-136 

The antitumor potency of the angucycline molecules differed according to their substitution pattern (Supporting In-

formation, Table S1). 

    

19 

Table S1: Cytotoxic activity of angucyclin(on)es 1-17 and 19 against an estrogen receptor (ER) positive (MCF-7) 

and an ER-refractory human cancer cell line (MDA-231) 

Activites (mean IC50, µM) 
No. Name Structure 

MCF-7 MDA-231 

1 Tetrangulol R1 = H, R2 = OH, R3 = H, ∆
5,6

  NP* 1.5 

2 Anhydrolandomyci-

none 
R1 = OH, R2 = OH, R3 = H, ∆

5,6
  1.8 2 

3 landomycin R R1 = OH, R2 = disaccharide (I), R3 = H, ∆
5,6

 NP* 1.7 

4 Landomycin O R1 = H, R2 = disaccharide (I), R3 = H, ∆
5,6

 NP* 3.55 

5 Landomycin P R1 = H, R2 = trisaccharide (II), R3 = H, ∆
5,6

 NP* 3.55 

6 Landomycin Q R1 = OH, R2 = trisaccharide (II), R3 = H, ∆
5,6

 NP* 3.85 

7 Landomycin W R1 = OH, R2 = pentasaccharide (III), R3 = H, ∆
5,6

 6.9 2.65 

8 Landomycin M R1 = H, R2 = pentasaccharide (III), R3 = H, ∆
5,6

  7.1 1.9 

9 Landomycin T R1 = H, R2 = hexasaccharide (IV), R3 = H, ∆
5,6

 NP* 1.85 

10 Landomycin U R1 = OH, R2 = hexasaccharide (IV), R3 = H, ∆
5,6

 2.1 7.3 

11 Landomycinone R1 = OH, R2 = OH, R3 = OH  2.1 1.4 

12 Landomycin D R1 = OH, R2 = disaccharide (I), R3 = OH  7.6 1.75 

13 Landomycin F R1 = H, R2 = disaccharide (I), R3 = OH NP* 1.8 

14 Landomycin B R1 = OH, R2 = pentasaccharide (III), R3 = OH 4.25 1.8 

15 Landomycin V R1 = H, R2 = pentasaccharide (III), R3 = OH 6.1 1.5 

16 Landomycin A R1 = OH, R2 = hexasaccharide (IV), R3 = OH 2.5 1.4 

17 Landomycin S R1 = H, R2 = hexasaccharide (IV), R3 = OH 6.7 1.5 

19 Tetrangomycin Structure 19 NP* 1.55 

NP* = not potent 
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Figure S4: (-) ESI-MS/MS Fragmentations pattern scheme in Landomycins P (5) and Q (6) 

 

Figure S5: 
1
H-

1
H COSY (bold lines) couplings in Landomycin Q (6) 
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Figure S6: Selected HMBC (→) couplings in Tetrangomycin (19) 

 

Figure S7: 
1
H-

1
H COSY (bold lines) couplings in Landomycin W (7) 
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Figure S8: 
1
H NMR spectrum (CDCl3, 500 MHz) of Tetrangulol (1) 
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Figure S9: 
13

C NMR spectrum (CDCl3, 150 MHz) of Tetrangulol (1) 
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Figure S10:  
1
H NMR spectrum (CDCl3, 500 MHz) of Tetrangomycin (19) 
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Figure S11: 
13

C NMR spectrum (CDCl3, 150 MHz) of Tetrangomycin (19) 
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Figure S12: 
1
H NMR spectrum (CDCl3, 500 MHz) of Landomycinone (11)
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Figure S13: 
1
H NMR spectrum (CDCl3, 500 MHz) of Landomycin P (5) 
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Figure S14: 
13

C NMR spectrum (CDCl3, 150 MHz) of Landomycin P (5) 



S17 

 

 

Figure S15: (-) ESI-MS/MS Fragmentation pattern of Landomycin P (5) 
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Figure S16: 
1
H NMR spectrum (CDCl3, 500 MHz) of Landomycin Q (6) 
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Figure S17: (-) ESI-MS/MS Fragmentation pattern of Landomycin Q (5) 
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Figure S18: 
1
H NMR spectrum (DMSO-d6, 500 MHz) of Landomycin R (3) 
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Figure S19: 
1
H NMR spectrum (DMSO-d6, 500 MHz) of Landomycin O (4) 
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Figure S20: 
1
H NMR spectrum (DMSO-d6, 500 MHz) of Landomycin O (4) 
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Figure S21: 
13

C NMR spectrum (DMSO-d6, 125 MHz) of Landomycin O (4) 



S24 

 

 

Figure S22: 
1
H NMR spectrum (DMSO-d6, 500 MHz) of Landomycin F (13) 
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Figure S23: 
13

C NMR spectrum (DMSO-d6, 125 MHz) of Landomycin F (13) 
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Figure S24: (-) ESI-MS/MS Fragmentation pattern of Landomycin F (13) 
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Figure S25: 
1
H NMR spectrum (DMSO-d6, 500 MHz) of Landomycin D (12) 



S28 

 

 

Figure S26: (-) ESI-MS/MS Fragmentation pattern of Landomycin D (12)
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Figure S27: 
1
H NMR spectrum (CDCl3, 500 MHz) of Landomycin B (14) 
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Figure S28: (-) ESI-MS/MS Fragmentation pattern of Landomycin B (14) 
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Figure S29: 
1
H NMR spectrum (CDCl3, 500 MHz) of Landomycin V (15) 
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Figure S30: 
1
H NMR spectrum (DMSO-d6, 500 MHz) of Landomycin V (15) 
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Figure S31: 
13

C NMR spectrum (DMSO-d6, 125 MHz) of Landomycin V (15) 
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Figure S32: (-) ESI-MS/MS Fragmentation pattern of Landomycin V (15) 
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Figure S33: 
1
H NMR spectrum (CDCl3, 500 MHz) of Landomycin M (8) 
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Figure S34: 
1
H NMR spectrum (DMSO-d6, 500 MHz) of Landomycin M (8) 
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Figure S35: 
13

C NMR spectrum (DMSO-d6, 125 MHz) of Landomycin M (8) 
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Figure S36: 
1
H NMR spectrum (CDCl3, 500 MHz) of Landomycin W (7) 



S39 

 

 

Figure S37: 
1
H NMR spectrum (DMSO-d6, 500 MHz) of Landomycin W (7) 
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Figure S38: 
1
H NMR spectrum (CDCl3, 500 MHz) of Landomycin A (16) 
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Figure S39: (-) ESI-MS/MS Fragmentation pattern of Landomycin A (16)
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Figure S40: 
1
H NMR spectrum (CDCl3, 500 MHz) of Landomycin S (17) 
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Figure S41: 
13

C NMR spectrum (CDCl3, 125 MHz) of Landomycin S (17) 
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Figure S42: (-) ESI-MS/MS Fragmentation pattern of Landomycin S (17) 
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Figure S43: 
1
H NMR spectrum (CDCl3, 500 MHz) of Landomycin T (9) 
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Figure S44: 
1
H NMR spectrum (DMSO-d6, 500 MHz) of Landomycin T (9) 
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Figure S45: 
13

C NMR spectrum (CDCl3, 125 MHz) of Landomycin T (9) 
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Figure S46: 
1
H NMR spectrum (CDCl3, 500 MHz) of Landomycin U (10) 
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Figure S47: 
1
H NMR spectrum (DMSO-d6, 500 MHz) of Landomycin U (10) 
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Figure S48: (-) ESI-MS/MS Fragmentation pattern of Landomycin U (10) 


