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SI Experimental Section

General Experimental Procedures. Optical rotation was measured using the PerkinElmer 241 

polarimeter. UV spectra were recorded using the Shimadzu UV-vis spectrophotometer UV-

2450 (Duisburg, Germany). NMR spectra were obtained from the Bruker Avance III 500 MHz 

spectrometer (Bremen, Germany) equipped with a BBFO(plus) SmartProbe (1H 500 MHz, 13C 

126 MHz), and the Bruker Avance III 700 MHz spectrometer (Bremen, Germany) equipped 

with a 5 mm TCI cryoprobe (1H 700 MHz, 13C 175 MHz, 15N 71 MHz). HRESIMS mass 

spectra were aquired using the Agilent 1200 series HPLC-UV system (Santa Clara, CA, USA) 

in combination with an ESI-TOF-MS (Maxis, Bruker, Bremen, Germany) [column 2.1 × 50 

mm, 1.7 µm, C18 Acquity UPLC BEH (Waters), solvent A: MilliQ water + 0.1% formic acid; 

solvent B: acetonitrile + 0.1% formic acid, gradient: 5% B for 0.5 min increasing to 100% B in 

19.5 min, maintaining 100% B for 5 min, RF = 0.6 mL min–1, UV detection 200–600 nm].

Specimen. Basidiomes of Rhodotus palmatus STMA14334 were collected from decaying wood 

by mycologist Harry Andersson at the annual meeting of the German Mycological Society on 

September 26, 2014 in Mettlach, Germany. The species was identified based on its morphology 

by H. Andersson and M. Stadler and verified via rDNA sequence comparison [5.8S gene region, 

the internal transcribed spacer 1 and 2 (ITS), the large subunit (LSU), RNA polymerase II gene 

(RPB2), and translation elongation factor 1 alpha (TEF-1)]. Sequence data are deposited with 

GenBank, accession numbers MK287617 for ITS, MK287618 for LSU, MK284231 for TEF-

1, and MK292709 for RPB2. Cultures are deposited at the mycological strain collection of the 

Microbial Drugs Department of the Helmholtz Centre for Infection Research (Braunschweig, 

Germany) under accession number STMA14334, and corresponding cultures are also deposited 

at the Leibniz Institute DSMZ - German Collection of Microorganisms and Cell Cultures 

GmbH (Braunschweig, Germany). The dried specimen is stored at the State Museum of Natural 

History Karlsruhe (Germany) under reference number KR-M-0008410.1 
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Sequencing. DNA extraction was performed using the EZ-10 Spin Column Genomic DNA 

Miniprep kit (Bio Basic Canada Inc., Markham, Ontario, Canada) following a previously 

published protocol.2,3 A Precellys 24 homogenizer (Bertin Technologies, France) was used for 

cell disruption at a speed of 6000 rpm for 2 × 40 s. The DNA regions were amplified using 

standard primers; primers and PCR conditions are listed in Table S1. For ITS and LSU, the 

PCR product was purified directly, for RPB2 and TEF-1 PCR bands were excised from the gel 

and purified, using the Nucleo Spin® Gel and PCR Clean up kit (Macherey-Nagel, Düren, 

Germany) for all DNA regions. PCR products were sequenced at the Department of Genome 

analytics of the Helmholtz Centre for Infection Research, Braunschweig, Germany. 

Table S1. PCR conditions for amplified DNA regions ITS, LSU, RPB2 and TEF-1. 

DNA 
region

Primer
Program

Temperatur 
in [°C]

Time

ITS

ITS1F (forward; 5‘ to 3‘ 
CTTGGTCATTTAGAGGAAGTAA)

ITS4 (reverse; 5‘ to 3‘ 
TCCTCCGCTTATTGATATGC)

Denaturation

Denaturation

Annealing

Elongation

Elongation

94

94

52

72

72

 5:00

 0:30

 0:30      34 x

 1:30

10:00

LSU

LROR (forward; 5’ to 3’ 
ACCCGCTGAACTTAAGC)

LR7 (reverse; 5‘ to 3‘ 
TACTACCACCAAGATCT)

Denaturation

Denaturation

Annealing

Elongation

Elongation

94

94

52

72

72

 5:00

 1:00

 1:00      34 x

 2:00

10:00

RBP2

RPB2-5F (forward; 5‘ to 3‘ 
GAYGAYMGWGATCAYTTYGG)

RPB2-7cR (reverse; 5‘ to 3‘ 
CCCATRGCTTGYTTRCCCAT)

Denaturation

Denaturation

Annealing

Elongation

Elongation

94

94

54

72

72

 5:00

 0:30

 1:00     36 x

 1:30

10:00

TEF-1 EF1-983F (forward; 5‘ to 3‘ 
GCYCCYGGHCAYCGTGAYTTYAT)

Denaturation

Denaturation

Annealing

94

94

61

 5:00

 0:30

 1:00     36 x
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Fermentation. Rhodotus palmatus STMA14334 cultures were maintained on BAF agar 

(DSMZ medium 392). Four 9 cm petri dishes of a well-grown culture of R. palmatus on BAF 

agar were used to inoculate 4.8 L of BAF media, in twelve 1 L Erlenmeyer flask with 400 mL 

media each, incubated on a rotary shaker at 24 °C and 140 rpm. The fermentation process was 

stopped after 35 days. 

A second fermentation was carried out using ZM½ medium (5 g/L molasses, 5 g/L oat meal, 4 g/L 

sucrose, 1.5 g/L glucose, 1.5 g/L calcium carbonate, 0.5 g/L lactalbumin hydrolysate, 0.5 g/L 

ammonium sulfate; pH set to 7.2 with 1M KOH). For this purpose, 14 well-grown agar plates of R. 

palmatus on BAF media were used to inoculate 700 mL ZM½ medium, in a 2 L Erlenmeyer flask 

overnight. This starter culture was dispersed using the Ultra Turrax T25 (IKA, Staufen, Germany) and 

used to inoculated a 100 L bioreactor (B. Braun Melsungen AG, Germany / Type: 8015.1.01 / Nr.101, 

with a 3-step intermig-stirring system) with 70 L ZM½ at 24 °C and 150 rpm. The pH was set to 7.2 at 

the beginning of the fermentation process, and no further adjustment was done throughout the 

fermentation process. The pO2 was adjusted to 5%. Throughout the fermentation process the glucose, 

fructose, mannitol, citrate, lactate, tartrate, dextrin, as well as pO2 and pCO2 levels were monitored 

(Figure S2). The fermentation process was stopped after 15 days, after depletion of mannitol. 

Both fermentations did not yield a noteworthy amount of mycelia. Therefore, only the supernatant of 

both fermentations was filtered to remove any oatmeal residue and extracted with 1% AmberliteTM XAD 

16N (Rohm & Haas, Frankfurt am Main, Germany) under constant stirring for 1 hour. After sieving, the 

XAD® absorbent was extracted using acetone. The acetone was then evaporated (40 °C) and the residue 

diluted with water and extracted against ethyl acetate. The organic phase was dried over sodium sulfate 

and evaporated to dryness (40 °C) leading to 1 g of crude extract obtained from BAF media fermentation, 

as well as 4 g of crude extract from ZM½ media fermentation. The crude extracts were filtered using 

the SPME Strata™-X 33 u Polymeric RP cartridge (Phenomenex, Inc., Aschaffenburg, Germany). After 

investing in extensive analytics, the crude extracts were separated via RP HPLC at a Gilson PLC2250 

EF1-2218R (reverse; 5‘ to 3‘ 
ATGACACCRACRGCRACRGTYTG)

Elongation

Elongation

72

72

 1:30

 8:00
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Purification System (Limburg, Germany) using the SynergiTM Polar RP 250 × 50 mm, 80 Å, 10 µm 

(Phenomenex, Aschaffenburg, Germany); solvent A: MilliQ water + 0.1% formic acid, solvent B: 

acetonitrile + 0.1% formic acid, gradient: 10 min at 5% B, increasing to 100% B within 60 min, 

followed by 10 min at 100% B, flow rate: 50 mL/min. In the case of the BAF media fermentation, the 

fraction at 40 min, lead to 4.8 mg of the pure compound 2. All other obtained fractions of both 

fermentations were subjected to LCMS (MaXis, Bruker) to establish individual gradients for each 

fraction and then further purified using the XBridgeTM Trifunctional C18, 250 × 19mm, 135 Å, 5 µm 

column (Waters, Eschborn, Germany) at a flow rate of 15 mL/min, solvent A: MilliQ water + 0.1% 

formic acid, solvent B: acetonitrile + 0.1% formic acid. The fraction at 40-47 min of the crude product 

of the BAF fermentation was further purified with a gradient of 10 min at 30% solvent B, then increasing 

to 45% solvent B over a period of 30 min. The peak at 32-36.5 min was isolated and yielded in 7.4 mg 

compound 7. Fraction 47-48 min of the crude extract was separated using a gradient of 10 min at 35% 

solvent B, then increasing to 50% solvent B over a period of 30 min, yielding in 2 mg of 4. BAF crude 

extract fraction 51-53 min was purified further using a gradient for 10 min at 35%, followed by an 

increase to 65% within 40 min. The fraction at 39.5–40.5 min yielded 2.5 mg of metabolite 5. For ZM½ 

fermentation crude extract the fraction at 52.5-56 min was further purified using a gradient of 10 min at 

30% solvent B, increasing to 50% solvent B over a period of 30 min. The peak at 27-29 min yielded 

7.7 mg 6, a second peak at 29.5-30.5 min yielded 6.3 mg of rhodatin (1). 

Rhodatin (1): bright yellow oil;[α]25
D +900 (c 1, MeOH); UV (MeOH) λmax (log ε) 205 (4.30), 276 (3.84), 

388 (3.77) nm; 1H and 13C NMR data (see Table S5), HRESIMS [M+Na]+ m/z 421.1618, [M-H2O+H]+ 

m/z 381.1695, [M+H]+ m/z 399.1806 (calcd for C23H27O6
+, 399.1808). 

Rhodocorane A (2): brown oil;[α]25
D +10 (c 1, MeOH); UV (MeOH) λmax (log ε) 202 (3.78), 258 (3.65) 

nm; 1H and 13C NMR data (see Table S6), HRESIMS [M+Na]+ m/z 303.1207, [M-H2O+H]+ m/z 

263.1281, [M+H]+ m/z 281.1387 (calcd for C15H21O5
+, 281.1389). 

Rhodocorane B (3): white amorphous powder;[α]25
D +20 (c 1, MeOH); UV (MeOH) λmax (log ε) 205 

(4.30), 286 (3.93) nm; 1H and 13C NMR data (see Table S7), HRESIMS [M+Na]+ m/z 289.1406, [M-

H2O+H]+ m/z 249.1483, [M+H]+ m/z 267.1586 (calcd for C15H23O4
+, 267.1596). 



9

Rhodocorane C (4): brownish oil;[α]25
D +70 (c 1, MeOH); UV (MeOH) λmax (log ε) 213 (4.08), 257 

(3.80) nm; 1H and 13C NMR data (see Table S8), HRESIMS [M+Na]+ m/z 271.1308, [M-H2O+H]+ m/z 

231.1378, [M+H]+ m/z 249.1486 (calcd for C15H21O3
+, 249.1491). 

Rhodocorane D (5): yellow oil;[α]25
D +20 (c 1, MeOH); UV (MeOH) λmax (log ε) 201 (3.78), 293 (3.78), 

375 (3.89) nm; 1H, 13C, and 15N NMR data (see Table S9), HRESIMS [M+Na]+ m/z 286.1415, [M-

H2O+H]+ m/z 246.1487, [M+H]+ m/z 264.1597 (calcd for C15H22O4
+, 264.1599). 

Rhodocorane E (6): brown oil;[α]25
D +10 (c 1, MeOH); UV (MeOH) λmax (log ε) 200 (3.52), 251 (3.49), 

314 (3.64) nm; 1H and 13C NMR data (see Table S10), HRESIMS [M+Na]+ m/z 287.1257, [M-H2O+H]+ 

m/z 247.1327, [M+H]+ m/z 265.1435 (calcd for C15H21O4
+, 265.1440). 

Preparation of the (R)- and (S)-MTPA Ester Derivatives of 2. Compound 2 (2.0 mg) 

dissolved in deuterated pyridine (1 mL) was transferred into two clean NMR tubes (0.5 mL 

each). (R)-(-)-α-methoxy-α-(trifluoromethyl)phenylacetyl chloride (5 μL) was added to into 

one NMR tube, (S)-(+)-α-methoxy-α-(trifluoromethyl)phenylacetyl chloride (5 μL) was added 

into the other NMR tube, one hour before 1H NMR measurement. The reaction was monitored 

by 1H NMR (Table S2) followed by 1H,1H COSY NMR. 



10

Table S2: 1H NMR data (700 MHz, Pyridine-d5, δ in ppm) of (S)/(R) MTPA esters obtained 

from rhodocorane (2).

Atom Rhodocorane 2 (S)-MTPA ester (R)-MTPA ester ΔδSR
2 4.204 5.218 5.252 -0.034
1 2.805 2.789 2.756 0.033

3β 2.228 2.434 2.439 -0.005
3α 1.981 1.776 1.934 -0.158
4 2.438 2.687 2.853 -0.166
11 2.947 2.925 2.991 -0.066
13 0.842 0.883 0.902 -0.019
14 1.382 1.194 1.090 0.104

1H NMR spectrum data (700 MHz, pyridin-d5) of the S-MTPA ester of Rhodatin (1).

1H NMR spectrum data (700 MHz, pyridin-d5) of the R-MTPA ester of Rhodatin (1).
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COSY NMR spectrum data (700 MHz, pyridin-d5) of the S-MTPA ester of Rhodatin (1).

COSY NMR spectrum data (700 MHz, pyridin-d5) of the R-MTPA ester of Rhodatin (1).
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Antimicrobial Activity. The minimum inhibitory concentration (MIC) for each compound was 

ascertained in a serial dilution assay in 96-well microtiter plates, as previously published by 

Mulwa et al4, using YM media (10 g/L malt extract, 4 g/L glucose, 4 g/L yeast extract, pH 6.3) 

for yeasts and filamentous fungi and BD Difco™ Mueller Hinton Broth for bacteria. 

Cytotoxicity Assay. In vitro cytotoxicity was assessed using the MTT (3-(4,5-dimethylthiayol-

2-yl)- 2,5-diphenyltetrayolium bromide) test in 96-well-plates, as described by Mulwa et al.5 

against the mouse fibroblast cell line L929, the cervix carcinoma cell line KB3.1, the human 

adenocarcinoma cells MCF-7, and the human epidermoid carcinoma cell line A431. 

Inhibitory Effects on HCV Infectivity. The assay was carried out as previously described6. 

Huh7.5 cells stably expressing Firefly luciferase (Huh7.5 Fluc) were cultured in Dulbecco’s 

modified minimum essential medium (DMEM, Life Technologies, Darmstadt, Germany) 

containing 2 mM/L glutamine, 1 × minimum essential medium nonessential amino acids (MEM 

NEAA, Life Technologies), 100 μg/mL streptomycin, 100 IU/mL penicillin (Life 

Technologies), 5 μg/mL blasticidin and 10% fetal bovine serum. Cells were kept at 37 °C with 

5% CO2 supply. Cells were infected with Jc1-derived Renilla reporter viruses in the presence 

or absence of compounds as described previously6. Infected cells were lysed and frozen at −80 

°C for 1 h following measurements of Renilla and Firefly luciferase activities on a Berthold 

Technologies Centro XS3 Microplate Luminometer (Bad Wildbad, Germany) as indicators of 

viral genome replication and cell viability, respectively. The green tea molecule 

epigallocatechin gallate (EGCG) was used as positive control7,8. The assay was performed in 

quadruplicate. 
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Table S3. Half Inhibitory Concentration (IC50) in µM. For the cytotoxicity assay, a total of 

2 μL and 20 μL of a 1 mg/mL stock solution (6.7 and 67 μg/mL) of 1–6 were tested. MeOH (20 

µL) was tested as negative control and displayed no inhibitory effects. Epothilon B was used 

as positive control. – no inhibitory effects observed. 

Cytotoxicity (IC50) in µM

Cell line 1 2 3 4 5 6 control

L929 50.2 - 41.3 7.2 - - 7.5×10-7

KB3.1 35 35 12 5.6 30 - 5.3×10-8

MCF-7 - - - 5.6 - - 7.5×10-8

A431 - - - 1.3 - - 7.9×10-8
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Table S4: Minimum inhibitory concentration (MIC) for bacteria, yeasts and fungi in µM. 

For MICs, a total of 2 μL and 20 μL of a 1 mg/ml stock solution (6.7 and 67 μg/ml) of 1–6 were 

tested. MeOH (20 µL) was tested as negative control and displayed no inhibitory effects. The 

following reference antimicrobials were used: [a] Oxytetracycline, [b] Gentamycin, [c] 

Kanamycin for bacteria; [e] Nystatin for yeasts and filamentous fungi; n. i. = no inhibition up 

to 100 μg/mL.

Minimum Inhibitory Concentration [µM]

Organism 1 2 3 4 5 6 Ref.

Bacillus subtilis 
DSM 10

167.5 n.i. n.i. 142 n.i. n.i. 4.2a

Escherichia coli 
TolC

167.5 n.i. 250.6 n.i. n.i. 252.5 1.7a

Mucor plumbeus 
MUCL49355

n.i. n.i. n.i. 33.5 n.i. n.i. 4.2e

Candida albicans 
DSM1665

n.i. n.i. n.i. 268 n.i. n.i. 4.2e

Nematospora coryli 
DSM 6981

83.7 282.5 250.6 2 252.5 252.5 4.2e

Micrococcus luteus 
DSM 1790

n.i. n.i. 250.6 n.i. n.i. n.i. 0.4a

Chromobacterium violaceum 
DSM 30191

n.i. n.i. n.i. n.i. n.i. 252.5 0.4a

Mycobacterium smegmatis 
ATCC 700084

n.i. n.i. n.i. n.i. n.i. n.i. 0.8c

Schizosaccharomyces pombe 
DSM 70572

n.i. n.i. n.i. 33.5 n.i. n.i. 2.1e

Staphylococcus aureus 
DSM 346

167.5 n.i. 250.6 268 n.i. n.i. 0.4a

Rhodotorula glutinis 
DSM 10134

167.5 282.5 250.6 8.5 252.5 252.5 0.5e

Mucor hiemalis 
DSM 2656

n.i. n.i. 250.6 33.5 n.i. n.i. 4.2e
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NMR Spectroscopic Data of 1–6.

Table S5. NMR Spectroscopic Data (1H 700 MHz, 13C 175 MHz, Methanol-d4) for 
Rhodatin (1).

1
position δC, type δH (J in Hz)

1 48.7, CH 2.05, m 
2 34.3, CH2 2.05, m 
2 1.70, m 
3 24.5, CH2 1.87, m 
3 2.29, dd (12.6, 4.8)
4 46.3, CH 3.20, m
5 61.9, Cq  
6 195.6, Cq  
7 146.4, Cq  
8 126.5, Cq  
9 129.7, Cq  
10 98.4, Cq  
11 30.2, CH 1.83, m
12 62.6, CH2 3.67, t (12.0)
12 3.16, dd (11.2, 5.0)
13 15.1, CH3 0.86, d (7.0) 
14 14.9, CH3 0.83, d (6.7)
15 11.2, CH3 2.15, s 
16 118.7, CH 7.03, s
17 113.6, Cq  
18 140.4, Cq  
19 111.2, CH 6.61, d (2.2)
20 160.4, Cq  
21 103.8, CH 6.40, d (2.2)
22 152.2, Cq  
23 62.7, CH2 4.74, d (12.6)
23 4.68, d (12.6)
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Table S6. NMR Spectroscopic Data (1H 500 MHz, 13C 125 MHz, Methanol-d4) for 
Rhodocorane A (2).

 2
position δC, type δH (J in Hz)

1 52.0, CH 2.25, m
2 78.7, CH 3.72, dd (16.8, 9.8)
3 32.9, CH2 1.674, dt (11.4, 2.1)
  2.09, ddd (13.8, 7.5, 3.1)
4 50.7, CH 2.82, ddd (11.0, 7.4, 3.1)
5 93.4, Cq  
6 161.6, Cq  
7 113.0, CH 6.27, s
8 133.0, Cq  
9 141.4, Cq  
10 163.3, Cq  
11 37.2, CH 2.46, m
12 76.2, CH2 4.05, t (7.8)
  3.27, dd (10.6, 8.2)

13 12.0, CH3 0.99, d (6.9)
14 10.9, CH3 0.97, d (6.7)
15 12.1, CH3 2.30, s
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Table S7. NMR Spectroscopic Data (1H 700 MHz, 13C 175 MHz, Methanol-d4) for 
Rhodocorane B (3).

 3
position δC, type δH (J in Hz)

1 51.6, CH 2.13, m
2 34.6, CH2 1.76, m
  1.89, m
3 31.1, CH2 1.77, br d (4.5)
  1.99, m
4 56.3, CH 2.72, q (10.4)
5 65.3, Cq  
6 199.7, Cq  
7 160.1, Cq  
8 121.7, Cq  
9 202.0, Cq  
10 74.8, CH 4.58, s
11 32.0, CH 1.71, m
12 24.2, CH3 0.68, d (6.6)
13 22.6, CH3 0.96, d (6.6) 
14 15.9, CH3 0.82, d (6.9)
15 8.9, CH3 1.95, s
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Table S8. NMR Spectroscopic Data (1H 500 MHz, 13C 125 MHz, Methanol-d4) for 
Rhodocorane C (4).

 4
position δC, type δH (J in Hz)

1 53.0, CH 2.51, m 
2 33.8, CH2 1.63, m
  2.01, m
3 31.4, CH2 1.81, m
  2.14, d (1.5)
4 60.1, CH 2.64, q (10.0)
5 76.4, Cq  
6 196.9, Cq  
7 182.1, Cq  
8 152.3, Cq  
9 143.8, CH 6.99, q (1.5)
10 198.1, Cq  
11 32.2, CH 1.58, m 
12 24.4, CH3 0.55, d (6.6)
13 22.2, CH3 0.87, d (6.6)
14 16.2, CH3 0.85, d (7.3)
15 16.1, CH3 2.15, d (1.0)
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Table S9. NMR Spectroscopic Data (1H 500 MHz, 13C 125 MHz, Methanol-d4) for 
Rhodocorane D (5).

5
position δC, type δH (J in Hz)

1 53.3, CH 2.51, m
2 33.6, CH2 1.63, m
  2.01, m
3 31.3, CH2 1.84, m
  2.16, m
4 59.6, CH 2.71, q (10.0)
5 74.5, Cq  
6 197.7, Cq  
7 178.7, Cq  
8 118.8, Cq  
9 154.8, Cq  
10 193.5, Cq  
11 32.2, CH 1.59, m
12 23.8, CH3 0.55, d (6.6) 
13 22.2, CH3 0.87, d (6.6)
14 15.7, CH3 0.82, d (6.9)
15 9.7, CH3 2.02, s 



25

Table S10. NMR Spectroscopic Data (1H 500 MHz, 13C 125 MHz, Methanol-d4) for 
Rhodocorane E (6).

6
position δC, type δH (J in Hz)

1 53.3, CH 2.56, dt (11.5, 7.2)
2 33.5, CH2 1.60, m
  2.03, m
3 31.1, CH2 1.84, m
  2.17, m
4 59.7, CH 2.72, q (10.0)
5 74.1, Cq  
6 194.4, Cq  
7 173.5, Cq  
8 127.8, Cq  
9 171.9, Cq  
10 196.4, Cq  
11 32.1, CH 1.60, m
12 23.8, CH3 0.55, d (6.6)
13 22.2, CH3 0.87, d (6.6)
14 15.6, CH3 0.82, d (6.9)
15 8.8, CH3 2.05, s
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1H NMR spectral data (500 MHz, DMSO-d6) of Rhodatin (1).  
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13C NMR spectral data (126 MHz, DMSO-d6) of Rhodatin (1).  
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HSQC dept NMR spectral data (500 MHz, DMSO-d6) of Rhodatin (1). 
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HMBC NMR spectral data (500 MHz, DMSO-d6) of Rhodatin (1). 

2.05, 124.99 (15, 8)

2.05, 144.63 (15, 7)

0.79, 60.46 (13, 12)

0.79, 28.25 (13, 11)

6.88, 124.99 (16, 8)

6.88, 96.20 (16, 10)

6.88, 150.12 (16, 22)
6.58, 111.16 (19, 17)6.88, 140.03 (16, 18)

6.58, 101.88 (19, 21)

6.58, 60.32 (19, 23)

6.35, 150.12 (21, 22)

3.12, 44.20 (12<β>, 4)

3.12, 96.20 (12<β>, 10)

6.35, 158.64 (21, ?)

1.91, 96.20 (1, 10)

3.12, 28.25 (12<β>, 11)

6.88, 111.16 (16, 17)

2.05, 193.19 (15, 6)

3.50, 44.20 (12<α>, 4)

4.62, 140.03 (23<''>, 18)

1.91, 193.19 (1, 6)

3.07, 59.81 (4, 5)
5.20, 60.32 (23, 23)

3.07, 22.88 (4, 3)

3.07, 193.19 (4, 6)
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COSY NMR spectral data (500 MHz, DMSO-d6) of Rhodatin (1). 
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ROESY NMR spectral data (500 MHz, DMSO-d6) of Rhodatin (1). 

6.88, 2.05 (16, 15)
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1,1-ADEQUATE at 45 Hz NMR spectral data (500 MHz, DMSO-d6) of Rhodatin (1). 
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6.58, 158.64 (19, ?)
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F2 Chemical Shift (ppm) 9 8 7 6 5 4 3 2 1 0

-20

0

20

40

60

80

100

120

140

160

180

200

220

240

 16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  19  19  19  19  19  19  19  19  19  19  19  19  19  19  19  19  19  19  19  19  19  19  21  21  21  21  21  21  21  21  21  21  21  21  21  21  21  21  21  21  21  21  21  21 
 23  23  23  23  23  23  23  23  23  23  23  23  23  23  23  23  23  23  23  23  23  23  23<''>  23<''>  23<''>  23<''>  23<''>  23<''>  23<''>  23<''>  23<''>  23<''>  23<''>  23<''>  23<''>  23<''>  23<''>  23<''>  23<''>  23<''>  23<''>  23<''>  23<''>  23<''>  23<'>  23<'>  23<'>  23<'>  23<'>  23<'>  23<'>  23<'>  23<'>  23<'>  23<'>  23<'>  23<'>  23<'>  23<'>  23<'>  23<'>  23<'>  23<'>  23<'>  23<'>  23<'> 

 12<α>  12<α>  12<α>  12<α>  12<α>  12<α>  12<α>  12<α>  12<α>  12<α>  12<α>  12<α>  12<α>  12<α>  12<α>  12<α>  12<α>  12<α>  12<α>  12<α>  12<α>  12<α> 
 12<β>  12<β>  12<β>  12<β>  12<β>  12<β>  12<β>  12<β>  12<β>  12<β>  12<β>  12<β>  12<β>  12<β>  12<β>  12<β>  12<β>  12<β>  12<β>  12<β>  12<β>  12<β> 

 4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  3<α>  3<α>  3<α>  3<α>  3<α>  3<α>  3<α>  3<α>  3<α>  3<α>  3<α>  3<α>  3<α>  3<α>  3<α>  3<α>  3<α>  3<α>  3<α>  3<α>  3<α>  3<α> 
 15  15  15  15  15  15  15  15  15  15  15  15  15  15  15  15  15  15  15  15  15  15 

 1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  3<β>  3<β>  3<β>  3<β>  3<β>  3<β>  3<β>  3<β>  3<β>  3<β>  3<β>  3<β>  3<β>  3<β>  3<β>  3<β>  3<β>  3<β>  3<β>  3<β>  3<β>  3<β>  30<ax>  30<ax>  30<ax>  30<ax>  30<ax>  30<ax>  30<ax>  30<ax>  30<ax>  30<ax>  30<ax>  30<ax>  30<ax>  30<ax>  30<ax>  30<ax>  30<ax>  30<ax>  30<ax>  30<ax>  30<ax>  30<ax> 
 13  13  13  13  13  13  13  13  13  13  13  13  13  13  13  13  13  13  13  13  13  13  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14 

1.36
1.81
1.34
1.06
1.61
0.95
1.10
1.06
1.04
1.25
1.23

1.00 6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6  6 

 22  22  22  22  22  22  22  22  22  22  22  22  22  22  22  22  22  22  22  22  22  22 
 7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7  7 

 18  18  18  18  18  18  18  18  18  18  18  18  18  18  18  18  18  18  18  18  18  18 
 9  9  9  9  9  9  9  9  9  9  9  9  9  9  9  9  9  9  9  9  9  9 
 8  8  8  8  8  8  8  8  8  8  8  8  8  8  8  8  8  8  8  8  8  8 

 16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16  16 
 17  17  17  17  17  17  17  17  17  17  17  17  17  17  17  17  17  17  17  17  17  17 
 19  19  19  19  19  19  19  19  19  19  19  19  19  19  19  19  19  19  19  19  19  19 

 21  21  21  21  21  21  21  21  21  21  21  21  21  21  21  21  21  21  21  21  21  21 
 10  10  10  10  10  10  10  10  10  10  10  10  10  10  10  10  10  10  10  10  10  10 
 12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12  12 

 23  23  23  23  23  23  23  23  23  23  23  23  23  23  23  23  23  23  23  23  23  23 
 5  5  5  5  5  5  5  5  5  5  5  5  5  5  5  5  5  5  5  5  5  5 

 1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1 
 4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4 
 2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2  2 

 11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  11  3  3  3  3  3  3  3  3  3  3  3  3  3  3  3  3  3  3  3  3  3  3  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14  14 
 13  13  13  13  13  13  13  13  13  13  13  13  13  13  13  13  13  13  13  13  13  13 
 15  15  15  15  15  15  15  15  15  15  15  15  15  15  15  15  15  15  15  15  15  15 

O
OH

O

OH

OH

O

1

2

3
4

5
6

7

8
9

10

11

12 13

14

15
16

17

18

19

20

21
22

23

1



34

LR-HSQMBC NMR spectral data (500 MHz, DMSO-d6) of Rhodatin (1). 
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1H NMR spectral data (700 MHz, Methanol-d6) of Rhodatin (1). 
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13C NMR spectral data (176 MHz, Methanol-d6) of Rhodatin (1). 
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HSQC dept NMR spectral data (700 MHz, Methanol-d6) of Rhodatin (1). 
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HMBC NMR spectral data (700 MHz, Methanol-d6) of Rhodatin (1). 
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COSY NMR spectral data (700 MHz, Methanol-d6) of Rhodatin (1). 
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ROESY NMR spectral data (700 MHz, Methanol-d6) of Rhodatin (1). 
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1,1 ADEQUATE NMR spectral data (700 MHz, Methanol-d6) of Rhodatin (1). 
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HMBC (at 2 Hz) NMR spectral data (700 MHz, Methanol-d6) of Rhodatin (1). 
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HRESIMS of Rhodocorane A (2)
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1H NMR spectral data (500 MHz, Methanol-d6) of Rhodocorane A (2). 
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13C NMR spectral data (125 MHz, Methanol-d6) of Rhodocorane A (2).

mam17_13848Fa.010.001.1r.esp
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HSQC dept NMR spectral data (500 MHz, Methanol-d6) of Rhodocorane A (2).
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HMBC NMR spectral data (500 MHz, Methanol-d6) of Rhodocorane A (2). 
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COSY NMR spectral data (500 MHz, Methanol-d6) of Rhodocorane A (2).
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ROESY NMR spectral data (500 MHz, Methanol-d6) of Rhodocorane A (2). 
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HRESIMS of Rhodocorane B (3) 
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1H NMR spectral data (700 MHz, Methanol-d6) of Rhodocorane B (3). 
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13C NMR spectral data (175 MHz, Methanol-d6) of Rhodocorane B (3). 
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HSQC dept NMR spectral data (700 MHz, Methanol-d6) of Rhodocorane B (3).
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HMBC NMR spectral data (700 MHz, Methanol-d6) of Rhodocorane B (3).
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COSY NMR spectral data (700 MHz, Methanol-d6) of Rhodocorane B (3).
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ROESY NMR spectral data (700 MHz, Methanol-d6) of Rhodocorane B (3). 
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HRESIMS of Rhodocorane C (4) 
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1H NMR spectral data (500 MHz, Methanol-d6) of Rhodocorane C (4).
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13C NMR spectral data (125 MHz, Methanol-d6) of Rhodocorane C (4).
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HSQC dept NMR spectral data (500 MHz, Methanol-d6) of Rhodocorane C (4). 
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HMBC NMR spectral data (500 MHz, Methanol-d6) of Rhodocorane C (4). 
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COSY NMR spectral data (500 MHz, Methanol-d6) of Rhodocorane C (4). 
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ROESY NMR spectral data (500 MHz, Methanol-d6) of Rhodocorane C (4). 
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HRESIMS of Rhodocorane D (5) 
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1H NMR spectral data (500 MHz, Methanol-d6) of Rhodocorane D (5). 
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13C NMR spectral data (125 MHz, Methanol-d6) of Rhodocorane D (5).
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HSQC dept NMR spectral data (500 MHz, Methanol-d6) of Rhodocorane D (5). 
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HMBC NMR spectral data (500 MHz, Methanol-d6) of Rhodocorane D (5). 
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COSY NMR spectral data (500 MHz, Methanol-d6) of Rhodocorane D (5). 
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ROESY NMR spectral data (500 MHz, Methanol-d6) of Rhodocorane D (5). 
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1H NMR spectral data (700 MHz, DMSO-d6) of Rhodocorane D (5). 

bfo15_14759Sm.001.001.1r.esp
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1H 15N HSQC NMR spectral data (700 MHz, DMSO-d6) of Rhodocorane D (5). 
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HRESIMS of Rhodocorane E (6) 
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1H NMR spectral data (500 MHz, Methanol-d6) of Rhodocorane E (6). 
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13C NMR spectral data (125 MHz, Methanol-d6) of Rhodocorane E (6).  
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HSQC dept NMR spectral data (500 MHz, Methanol-d6) of Rhodocorane E (6).

0.88, 22.20 (12, 12)

0.56, 23.78 (13, 13)

2.05, 8.76 (15, 15)

2.56, 53.29 (1, 1)

2.72, 59.67 (4, 4)
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 1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  3  3  3  3  3  3  3  3  3  3  3  3  3  3  3  3  3  3  3  3  3  3 
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 4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4  4 
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HMBC NMR spectral data (500 MHz, Methanol-d6) of Rhodocorane E (6). 

0.88, 23.78 (12, 13)

0.88, 59.67 (12, 4)

0.56, 22.20 (13, 12)

2.05, 127.79 (15, 8)

0.82, 74.09 (14, 5)

2.05, 171.86 (15, 9)

2.05, 173.48 (15, 7)2.72, 194.44 (4, 6)

2.17, 33.51 (3, 2)

2.72, 74.09

2.72, 22.20 (4, 12)

2.56, 194.44 (1, 6)

2.72, 31.14 (4, 3)
2.56, 33.51 (1, 2)

2.56, 74.09

2.72, 196.44 (4, 10) 2.56, 196.44 (1, 10)
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COSY NMR spectral data (500 MHz, Methanol-d6) of Rhodocorane E (6). 

2.56, 0.82 (1, 14)

0.82, 2.56 (14, 1)

0.56, 1.60 (13, 11)

1.60, 0.88 (11, 12)
1.60, 0.56 (11, 13)

2.72, 1.84 (4, 3)

2.17, 1.84 (3, 3)

2.56, 1.60 (1, 2)
TMSTMSTMSTMSTMSTMSTMSTMSTMSTMSTMSTMSTMSTMSTMSTMSTMSTMSTMSTMSTMS
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ROESY NMR spectral data (500 MHz, Methanol-d6) of Rhodocorane E (6). 

2.17, 1.84 (3, 3)
2.03, 1.60 (2, 11)

0.88, 0.56 (12, 13)

1.84, 2.17 (3, 3)
2.56, 2.03 (1, 2)

2.72, 0.88 (4, 12)

2.17, 2.72 (3, 4)

2.17, 1.60 (3, 2)

2.72, 0.56 (4, 13)

2.03, 2.56 (2, 1)

2.72, 2.56 (4, 1)
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