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CGGCACCCTCGCGGTGCCAACCTCCCATCCTTGTCTATTGTTACCGTCGTTGCTTCGGCGGG

CCCGTTCCTCCTCCCCCGGGGGGAGGGCCGTCGGGGGGCATTCGCCCCCGGGCGAGCGCCCG

CCGGAGACCCCAACACGAACTCTGAGTGAAAGACTGTCGTCTGAGTGGGCTTTTTGAATCAG

TTAAAACTTTCAACAACGGATCTCTTGGTTCCGGCATCGATGAAGAACGCAGCGAACTGCGA

TAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAGTCTTTGAACGCATATTGCGCCCCC

TGGTATTCCGGGGGGCATGCCTGTCCGAGCGTCATTGCTACCCTCAAGCACGGCTTGTGTGT

TGGGTCGGCGTCCCCGGGGAGTCCCCGGGGACGGGCCCGAAAGGCAGCGGCGGCACCGCGTC

CTGGTCCTCGAGCGTATGGGGCTCTGTCACCCGCTCTGAGGGGCCGGCCGGCGCCTTTGGCC

AACCTGTTTATGGGCCCTTCCGGGGGACCGAAACACCATTTTTTTCTCAGGTTGACCTCGGA

TCAGGTAGGGATACCCGCTGAACTTAAGCATATCAATAAGGCGGAGGA (606 bp) 

Figure S1. ITS gene sequence of CMB-M0339 
 

 
 
Figure S2. NCBI-BLAST search of 18S rRNA sequence of CMB-M0339 
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Figure S3. Blast search (closet match) for CMB-M0339 
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1 Phylogenetic tree 
 

 
 

Figure S4. Phylogenetic tree by PhyML Maximum Likehood analysis of 18s rRNA sequences 
showing the relationship of CMB-M0339 among selected reference strains (RefSeq GenBank) 
with the accession numbers 
 

 
 

Figure S5. CMB-M0339 cultivated on SD agar 
  

MH602299.1 Penicillium sp. strain ZO-R1-1

MK934323.1 Penicillium paxilli isolate KFD28

MK329072.1 Aspergillus phialosimplex

KY980648.1 Aspergillus whitfieldii culture DAOMC:251757 strain KAS:8132

KY980617.1 Aspergillus chlamydosporus culture UAMH:10961

KX900623.1 Aspergillus salisburgensis isolate EXF_10247

MH859155.1 Aspergillus baarnensis culture CBS:348.68 strain CBS 348.68

KX900624.1 Aspergillus salinarus isolate EXF_10245

JX910356.1 Penicillium sp. HSL-25-02

NR_156328.1 Aspergillus waynelawii CBS 143384

NR_156330.1 Aspergillus thailandensis CBS 143383

CMB-M0339

NR_156329.1 Aspergillus noonimiae CBS 143382

KY980633.1 Aspergillus keratitidis culture DAOMC:251739 strain KAS:8116

OM491163.1 Aspergillus sclerotialis isolate GL.14.2.1

HQ891659.1 Rhizomucor variabilis strain EN189

KX900618.1 Aspergillus atacamensis isolate EXF_6659

NR_156332.1 Aspergillus kalimae CBS 143506
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2 Chemical investigation of CMB-M0339 
 

 
Figure S6. UPLD-DAD chromatograms of (i) crude extract of CMB-M0339 cultivated on 

M1 agar (supplemented with 3.3% artificial sea salt) (ii) Media blank 
 
The crude extract of Aspergillus sp. CMB-M0339 cultivated on M1 agar (supplemented with 

3.3% artificial sea salt) was subjected to UPLC-DAD analysis which revealed the production 

of one major metabolite, noonindole A (5) and two minor metabolites, noonindoles B (6) and 

C (7) sharing similar UV-Vis chromophore.  

3 MATRIX cultivation profiling of CMB-M0339 
 

 
 

Figure S7. CMB-M0339 cultivated under MATRIX conditions. (a) agar (b) static broth  
(c) shaken broth 
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Figure S8. UPLC-DAD chromatograms of MATRIX extracts of CMB-M0339 showing the 
production of noonindoles A–C (5–7) (highlighted in red) in different media and culture 
conditions; (a) D400, (b) GY, (c) IM ,(d) M1, (e) M2, (f) SGG, (g) YEME, (h) YES, (i) 333, 
(j) PD, (k) SD, (i) shaken broth, (ii) static broth, (iii) agar, (iv) Media blank, * Internal calibrant 
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Table S1. Composition of media used for cultivation profiling 
 
Medium Composition (per Litre) 
M1 Peptone (2.0 g), yeast extract (4.0 g), starch (10.0 g), artificial sea salt (33.0 g), 

agar (18.0 g) 
M2 Mannitol (40.0 g), maltose (40.0 g), yeast extract (10.0 g), K2HPO4 (2.0 g), 

MgSO4.7H2O (0.5 g), FeSO4.7H2O (0.01 g), agar (18.0 g),  
IM Yeast extract (Difco) (4.0 g), malt extract (Difco) (10.0 g), glucose (country 

brewers) (4.0 g), mannitol (Amyl) 40.0 g, agar (Amyl) (18.0 g) 
Modified 
YEME 

Bacto peptone (Difco) (5.0 g), yeast extract (Difco) (3.0 g), Oxoin malt extract 
(3.0 g), glucose (10.0 g), sucrose (170.0 g), agar (18.0 g) 

GY Yeast extract (Difco) (4.0 g), malt extract (Difco) (10.0 g), glucose (country 
brewers) (4.0 g), CaCO3 (Univar Ajax) (2.0 g), soluble starch (Difco) (20.0 g), 
agar (Amyl) (18.0 g) 

YES Sucrose (150 g), yeast extract (20 g), MgSO4.7H2O (0.5 g), ZnSO4.7H2O (0.01 
g), CuSO4.5H2O (0.005 g), agar (18.0 g) 

D400 Glucose (10.0 g), malt extract (3.0 g), peptone (3.0 g), soluble starch (20.0 g), 
yeast extract (5.0 g), CaCO3 (3.0 g), agar (18.0 g). 

SGG Glucose (10.0 g), glycerol (10.0 g), cornsteep powder (2.5 g), peptone (5.0 g), 
soluble starch 10.0 g), yeast extract (2.0 g), CaCO3 (3.0 g), NaCl (1.0 g), agar 
(18.0 g). 

333 Glucose (5.0 g), peptone (3.0 g), soluble starch (10.0 g), yeast extract (3.0 g), 
CaCO3 (2.0 g), agar (18.0 g). 

PD Potato extract (4.0 g), dextrose (20.0 g), agar (18 g) 

SD Peptic digest of animal tissue (5.0 g), pancreatic digest of casein (5.0 g), dextrose 
(40.0 g), agar (18 g) 
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Figure S9. Isolation scheme for 5-14 from CMB-M0339. (a) Trituration [hexane (-1), DCM (-
2), MeOH (-3)]. (b) Preparative HPLC (Phenomenex Luna-C8 10 µm, 21.2 ´ 250 mm column, 
20 mL/min gradient elution from 90% H2O/MeCN to 100% MeCN over 20 min with constant 
0.1% TFA modifier). (c) Semi preparative HPLC (Zorbax C18 5µm column, 9.4 ´ 250 mm, 3 
mL/min isocratic elution of 40% MeCN/H2O over 30 min with constant 0.1% TFA modifier. 
(d) Semi preparative HPLC (Zorbax C8 5µm column, 9.4 ́  250 mm, 3 mL/min isocratic elution 
of 37% MeCN/H2O over 20 min with constant 0.1% TFA modifier. (e) Column 
chromatography: Sep-Pak (Agilent Bond Elut C18 column, 5 g) gradient elution from 90% 
H2O/MeCN to 100% MeCN (f) Semi preparative HPLC (Agilent C8-Ep 5µm column, 9.4 ´ 
250 mm, 3 mL/min isocratic elution of 50% MeCN/H2O over 25 min with constant 0.1% TFA 
modifier. (g) Semi preparative HPLC (Zorbax C18 5µm column, 9.4 ´ 250 mm, 3 mL/min 
isocratic elution of 85% MeCN/H2O over 15 min with constant 0.1% TFA modifier. (h) Semi 
preparative HPLC (Agilent C8-Ep 5µm column, 9.4 ´ 250 mm, 3 mL/min isocratic elution of 
60% MeCN/H2O over 25 min with constant 0.1% TFA modifier. (i) Semi preparative HPLC 
(Agilent CN 5µm column, 9.4 ´ 250 mm, 3 mL/min isocratic elution of 60% MeCN/H2O over 
20 min with constant 0.1% TFA modifier. (j) Zorbax C8 5µm column, 9.4 ́  250 mm, 3 mL/min 
isocratic elution of 40% MeCN/H2O over 20 min with constant 0.1% TFA modifier 
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4 Noonindole A (5) 

 
 

Table S2. 1D and 2D NMR (methanol-d4, 600 MHz) data for noonindole A (5) 
Pos. δH, mult. (J in Hz) δC COSY 1H-13C HMBC ROESY 

1-NH - - - - - 
2 - 152.4 - - - 
3 - 52.0 - - - 
4 - 46.4 - - - 
5 
 

a 2.87 (ddd, 1H, J =13.6, 13.6, 5.2 Hz) 
b 1.81 (br dd, 1H, J =13.6, 5.2 Hz) 

28.1 
 

5b, 6a, 6b 
5a, 6b 

4, 6, 13, 3 
4, 6, 7, 13 

3-Me 

6 
 

a 2.38 (m, 1H) 
b 1.91 (m, 1H) 

30.6 
 

5a, 6b, 7 
5a, 6a, 7 

5, 7, 4, 12 
5, 7 

- 

7 4.91 (m, 1H) 74.6 6, 9, 11 6, 11, 12 9 
9 3.68 (d, 1H, J = 1.9 Hz) 84.0 7 7, 25, 26, 27, 10 7, 27 
10 - 198.5 - - - 
11 5.62 (d, 1H, J =1.9 Hz) 122.4 7 7, 9, 13 - 
12 - 165.9 - - - 
13 - 80.0 - - - 
14 5.53 (dd, 1H, J = 10.2, 5.3 Hz) 77.9 15a, 15b 15, 1’ 16 
15 
 

a 2.24 (dd, 1H, J = 11.1, 10.2 Hz) 
b 2.21 (m, 1H) 

28.5 
 

14, 15b, 16 
14, 15a, 16 

3, 13, 14, 16 
3, 13, 14, 16 

3-Me 

16 2.92 (m, 1H) 47.4 15a, 15b, 17a 17, 3-Me, 3 14 
17 
 

a 2.73 (dd, 1H, J = 13.0, 6.2 Hz)  
 b 2.47a (m, 1H) 

27.6 
 

16, 17ba 
- 

2, 3, 15, 16, 18 
- 

- 

18 - 117.4 - - - 
19 - 126.2 - - - 
20 7.31 (d, 1H, J = 7.5 Hz) 119.0 21 18, 22, 24 - 
21 6.94 (ddd, 1H, J = 7.5, 7.5, 1.1 Hz) 120.1 20, 22 19, 23 - 
22 6.98 (ddd, 1H, J = 7.5, 7.5, 1.1 Hz) 121.1 21, 23 20, 24 - 
23 7.27 (d, 1H, J = 7.5 Hz) 112.7 22 19, 21 - 
24 - 141.8 - - - 
25 - 73.3 -  - 
26 1.28 (s, 3H) 25.4 - 9, 25, 27 - 
27 1.26 (s, 3H) 26.2 - 9, 25, 26 9 
1’ - 167.4 - - - 
2’ 3.86 (d, 1H, J = 5.5 Hz) 74.8 3’a 1’, 3’, 4’ b, 5’, NMe2 NMe2 
3’ 2.47a (m, 1H) 28.4 - - - 
4’ 1.05b 19.4 3’a 5’ - 
5’ 1.03 (d, 1H, J = 7.1 Hz) 17.0 3’a 4’b - 

3-Me 1.37 (s, 3H) 16.7 - 2, 3, 4, 16 15a, 5a 
4-Me 1.04b 19.4 - 13, 3, 4 - 
NMe2 2.90 (s, 6H) 43.0 - 2’, NMe2 2’ 

a-b Resonances with the same superscript within a column are overlapping and assignments may be interchanged  
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Figure S10. 1H NMR (600 MHz, methanol-d4) spectrum of noonindole A (5) 
 

 
 
Figure S11. 13C NMR (150 MHz, methanol-d4) spectrum of noonindole A (5) 
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Figure S12. HSQC (methanol-d4) spectrum of noonindole A (5) 
 

 
Figure S13. COSY (methanol-d4) spectrum of noonindole A (5) 
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Figure S14. HMBC (methanol-d4) spectrum of noonindole A (5) 
 

 
Figure S15. ROESY (methanol-d4) spectrum of noonindole A (5) 
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Figure S16. HRMS spectrum of noonindole A (5) 
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D:\Data\s.kankanamge\CMB0339_SDA_2_P12.dAnalysis Name

a.salimMethod Operatortune-medhigh_AP.m
CMB0339_SDA_2_P12 Instrument / Ser# micrOTOF 213750.00

232
Sample Name
Comment

Acquisition Parameter
Ion Polarity Positive ESI Source Type 0.5 BarSet Nebulizer

Not active Set Dry Heater 180 °CFocus
5.0 l/minSet Dry GasSet Capillary 4500 VScan Begin 100 m/z
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Formula, min.
Formula, max.

ChargeToleranceMeasured m/z
MinimumCheck Valence Maximum

Nirogen Rule Electron Configuration
MaximumMinimumFilter H/C Ratio

Estimate Carbon

Meas. m/z # Ion Formula m/z err [ppm] mSigma # Sigma Score rdb e¯ Conf N-Rule
579.3456 1 C33H47N4O5 579.3541 -14.6 1.8 1 0.01 12.5 even ok

2 C34H47N2O6 579.3429 -4.8 2.0 2 41.79 12.5 even ok
3 C31H39N12 579.3415 -7.1 4.4 3 9.52 18.5 even ok
4 C34H43N8O 579.3554 -16.9 10.0 4 0.00 17.5 even ok
5 C30H43N8O4 579.3402 -9.4 11.9 5 1.34 13.5 even ok
6 C35H43N6O2 579.3442 2.5 12.1 6 100.00 17.5 even ok
7 C32H51O9 579.3528 12.3 13.5 7 0.08 7.5 even ok
8 C29H43N10O3 579.3514 10.0 14.4 8 0.80 13.5 even ok
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5 Noonindole B (6) 

 
 

Table S3. 1D and 2D NMR (methanol-d4, 600 MHz) data for noonindole B (6) 
Pos. δH, mult. (J in Hz) δC COSY 1H-13C HMBC ROESY 

1-NH - - - - - 
2 - 152.3 - - - 
3 - 51.9 - - - 
4 - 46.2 - - - 
5 
 

a 2.88 (ddd, 1H, J = 13.5, 13.5, 5.1 Hz) 
b 1.83 (br dd, 1H, J = 13.5, 5.1 Hz) 

28.0 
 

5b, 6a, 6b 
5a, 6a, 6b 

3, 4, 6, 13, 4-Me 
4, 6, 7, 13, 4-Me 

3-Me 
- 

6 
 

a 2.39 (m, 1H) 
b 1.93 (m, 1H) 

30.5 
 

5a, 6b, 7 
5a, 5b, 6a, 7 

5, 7, 4, 12 
4, 5, 7 

- 

7 4.90 (m, 1H) 74.8 6, 9, 11 6, 11, 12 - 
9 3.72 (d, 1H, J = 1.5 Hz) 83.9 7 7, 25, 26, 27 26, 27 
10 - 198.1 - - - 
11 5.57 (d, 1H, J = 1.5 Hz) 122.0 7 7, 9, 13 - 
12 - 165.8 - - - 
13 - 80.0 - - - 
14 5.50 (dd, 1H, J = 10.4, 5.0 Hz) 77.3 15a, 15b 15, 1’ 16, 4-Me 
15 
 

a 2.25 (dd, 1H, J = 13.0, 10.4 Hz) 
b 2.17 (m, 1H) 

28.3 
 

14, 15b, 16 
14, 15a, 16 

3, 13, 14, 16 
3, 13, 14, 16 

3-Me 
- 

16 2.98 (m, 1H) 47.5 15a, 17a, 17b 14, 17, 3-Me, 3 14, 4-Me 
17 
 

a 2.74 (dd, 1H, J = 13.1, 6.3 Hz) 
b 2.47 (dd, 1H, J = 13.1, 11.1 Hz) 

27.6 
 

16, 17b 
16, 17a 

2, 3, 16, 18 
2, 15, 16, 18 

3-Me 
- 

18 - 117.3 - - - 
19 - 126.0 - - - 
20 7.30 (d, 1H, J = 7.9 Hz)  118.8 21 18, 22, 24 - 
21 6.93 (br dd, 1H, J = 7.9,7.7 Hz) 119.9 20, 22 19, 23 - 
22 6.97 (ddd, 1H, J = 7.9,7.9, 0.9 Hz) 121.1 21, 23 20, 24 - 
23 7.28 (d, 1H, J = 7.9 Hz) 112.7 22 19, 21 - 
24 - 141.9 - - - 
25 - 73.0 -  - 
26 1.28 (s, 3H) 25.3 - 9, 25, 27 9 
27 1.26 (s, 3H) 26.4 - 9, 25, 26 9 
1’ - 168.9 - - - 
2’ 3.90 (br s, 1H) 68.7 3’ - - 
3’ 2.31 (m, 1H) 30.7 2’, 4’, 5’ - - 
4’ 1.09 (br d, 1H, J = 5.3 Hz) 18.7 3’ 2’, 3’, 5’ - 
5’ 0.99 (d, 1H, J = 7.0 Hz) 17.7 3’ 2’, 3’, 4’ - 

3-Me 1.37 (s, 3H) 16.6 - 2, 3, 4, 16 5a, 15a, 17a 
4-Me 1.10 (s, 3H) 19.5 - 3, 4, 5, 13 16, 14 
NMe 2.72 (s, 3H) 33.8 - 2’ - 

 
  

N
H O

H

H

O

OH

2

3

4

5

6

7 9

10
11

13

14
15

16

17

18
19

20

21

22

23

24
26

27

12

25

1’
2’

3’
4’

5’

H

OH
O

O
NHMe



 19 

 
Figure S17.1H NMR (600 MHz, methanol-d4) spectrum of noonindole B (6) 
 

 
 
Figure S18. 13C NMR (150 MHz, methanol-d4) spectrum of noonindole B (6) 
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Figure S19. HSQC (methanol-d4) spectrum of noonindole B (6) 

 
Figure S20. COSY (methanol-d4) spectrum of noonindole B (6) 
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Figure S21. HMBC (methanol-d4) spectrum of noonindole B (6) 

 
Figure S22. ROESY (methanol-d4) spectrum of noonindole B (6) 
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Figure S23. HRMS spectrum of noonindole B (6) 
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6 Noonindole C (7) 

 
 

Table S4.1D and 2D NMR (in methanol-d4, 600 MHz) data for noonindole C (7) 
Pos. δH, mult. (J in Hz) δC COSY 1H-13C HMBC ROESY 

1-NH - - - - - 
2 - 152.2 - - - 
3 - 51.8 - - - 
4 - 46.2 - - - 
5 
 

a 2.87 (ddd, 1H, J = 13.8, 13.8, 5.4 Hz) 
b 1.84 (br dd, 1H, J = 13.8, 5.4 Hz)  

27.9 
 

5b, 6a, 6b 
5a, 6a, 6b 

4, 6, 4-Me 
4, 6, 7, 4-Me, 13 

- 
- 

6 
 

a 2.39 (m, 1H) 
b 1.93 (m, 1H) 

30.5 
 

5a, 6b, 7 
5a, 6a, 6b, 7 

7, 4, 12 
4, 5, 7 

- 
- 

7 4.92 (br t, 1H, J = 8.5 Hz) 74.8 6, 9, 11 6, 11 9 
9 3.71 (br s, 1H) 84.0 7 7, 25, 26 7 
10 - 197.9 - - - 
11 5.57 (d, 1H, J = 1.9 Hz) 121.8 7 7, 9, 13 - 
12 - 165.0 - - - 
13 - 80.1 - - - 
14 5.51 (dd, 1H, J =10.4, 5.1 Hz) 77.5 15a, 15b 1’ 4-Me, 16 
15 
 

a 2.25 (dd, 1H, J = 13.2, 10.4 Hz) 
b 2.20 (m, 1H) 

28.1 
 

14, 15b, 16 
14, 15a, 16 

3, 14, 16 
3, 14, 13, 16 

3-Me 
- 

16 2.97 (m, 1H) 47.5 15, 17b 15 4-Me, 14 
17 
 

a 2.74 (dd, 1H, J = 13.0, 6.3 Hz) 
b 2.47 (dd, 1H, J = 13.0, 10.8 Hz) 

27.6 
 

16, 17b 
16, 17a 

2, 3, 16, 18 
2, 16, 18 

3-Me 
- 

18 - 117.2 - - - 
19 - 126.1 - - - 
20 7.30 (d, 1H, J = 7.8 Hz) 118.9 21 18, 22, 24 - 
21 6.93 (ddd, 1H, J = 7.8, 7.8, 1.1 Hz) 119.9 20, 22 19, 23 - 
22 6.98 (ddd, 1H, J = 7.8, 7.8, 1.1 Hz) 121.1 21, 23 20, 24 - 
23 7.28 (d, 1H, J = 7.8 Hz) 112.7 22 19, 21 - 
24 - 141.9 - - - 
25 - 73.0 -  - 
26 1.30 (s, 3H) 25.5 - 9, 25, 27 - 
27 1.27 (s, 3H) 25.8 - 9, 25, 26 - 
1’ - 168.9 - - - 
2’ 4.02 (m, 1H) 67.5 3’ - 6’ 
3’ 
 

a 1.90 (m, 1H) 
b 1.69, (m, 1H) 

37.4 
 

2’, 3’ b, 4’ 
2’, 3’ a, 4’ 

 4’ 
- 

5’ 
5’, 6’, NMe2 

4’ 1.56 (m, 1H) 26.2 3’, 5’, 6’ - - 
5’ 0.97 (d, 3H, J = 6.4 Hz) 23.4 4’ 3’, 4’, 6’ 3’ b, 3’ a 
6’ 0.91 (d, 3H, J = 6.4 Hz) 21.4 4’ 3’, 4’, 5’ 2’, 3’ b 

3-Me 1.38 (s, 3H) 16.6 - 2, 3, 4, 16 17a, 15a 
4-Me 1.09 (br s, 3H) 19.4 - 3, 4, 5, 13 14, 16 
NMe2 2.93 (s, 6H) 42.1 - 2’, NMe2 3’ b 
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Figure S24. 1H NMR (600 MHz, methanol-d4) spectrum of noonindole C (7) 
 

 

 
Figure S25. 13C NMR (150 MHz, methanol-d4) spectrum of noonindole C (7) 
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Figure S26. HSQC (methanol-d4) spectrum of noonindole C (7) 
 

 
Figure S27. COSY (methanol-d4) spectrum of noonindole C (7) 
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Figure S28. HMBC (methanol-d4) spectrum of noonindole C (7) 
 

 
Figure S29. ROESY (methanol-d4) spectrum of noonindole C (7) 
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Figure S30. HRMS spectrum of noonindole C (7) 
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3 C36H45N6O2 593.3599 -2.2 26.8 3 82.09 17.5 even ok
4 C35H49N2O6 593.3585 -4.4 38.1 4 22.59 12.5 even ok
5 C32H41N12 593.3572 -6.7 39.9 5 5.36 18.5 even ok
6 C31H45N8O4 593.3558 -8.9 50.8 6 0.66 13.5 even ok
7 C33H53O9 593.3684 12.3 51.9 7 0.02 7.5 even ok
8 C30H45N10O3 593.3671 10.0 53.3 8 0.23 13.5 even ok
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7 Noonindole D (8) 
 

 
 
Table S5. 1D and 2D NMR (methanol-d4, 600 MHz) data for noonindole D (8) 

Pos. δH, mult. (J in Hz) δC COSY 1H-13C 
HMBC 

ROESY 

1-NH - - - - - 
2 - 151.1 - - - 
3 - 50.5 - - - 
4 - 44.6 - - - 
5 
 

a 2.87a (m, 1H) 
b 1.80, (m, 1H) 

28.0 
28.0 

- 
5aa, 6b 

- 
- 

- 
- 

6 
 

a 2.37 (m, 1H) 
b 1.91 (m, 1H) 

30.4 
30.4 

5aa, 6b, 7 
5b, 6a 

- 
- 

- 
- 

7 4.90 (m, 1H) 74.6 6a, 6b, 9, 11 - - 
9 3.71 (d, 1H, J = 1.9 Hz) 83.7 7 25 27 
10 - nd - - - 
11 5.58 (d, 1H, J = 1.9 Hz) 121.7 7 7, 9, 13 14 
12 - nd - - - 
13 - 78.9 - - - 
14 5.37 (dd, 1H, J = 10.6, 5.1 Hz) 74.4 15a, 15b - 11, 16, 4-Me 
15 
 

a 2.16 (m, 1H) 
b 2.04 (ddd, 1H, J = 7.1, 5.1, 2.3 Hz) 

28.4 
28.4 

14, 15b, 16 
15a, 14, 16 

- 
- 

- 
- 

16 2.95 (m, 1H) 47.0 15a, 17a, 17b - 14, 4-Me 
17 
 

a 2.72 (dd, 1H, J = 13.1, 6.4 Hz)  
b 2.45 (dd, 1H, J = 13.1, 10.7 Hz) 

27.5 
27.5 

16, 17b 
17a, 16 

2, 3, 18 
18 

- 
- 

18 - 116.8 - - - 
19 - 124.7 - - - 
20 7.30 (d, 1H, J = 7.7 Hz) 118.6 21 18, 22, 24 - 
21 6.92 (ddd, 1H, J = 7.7, 7.3, 0.9 Hz) 119.6 20, 22 19, 23 - 
22 6.97 (ddd, 1H, J = 8.1, 7.3, 0.9 Hz) 120.7 21, 23 20, 24 - 
23 7.27 (d, 1H, J = 8.1 Hz) 112.4 22 19, 21 - 
24 - 140.4 - - - 
25 - 71.6 - - - 
26 1.28 (s, 3H) 25.1 - 9, 25, 27 - 
27 1.26 (s, 3H) 25.9 - 9, 25, 26 9 
1’ - nd - - - 
2’ 2.87a (m, 1H) 72.9 - - - 
3’ 
 

a 1.77 (m, 1H) 
b 1.69 (m, 1H) 

23.8 
 

2’a, 4’ 
2’a, 4’ 

- 
- 

- 
- 

4’ 0.91 (t, 1H, J = 7.4 Hz) 10.1 3’a, 3’b 2’, 3’ - 
3-Me 1.37 (s, 3H) 16.3 - 2, 3, 4, 16 - 
4-Me 1.08 (s, 3H) 19.4 - 3, 4, 5, 13 14, 16 
NMe2 2.26 (s, 6H) 43.4 - 2’, NMe2 - 

nd not detected 
a Resonances with the same superscript within a column are overlapping and assignments may be interchanged 
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Figure S31. 1H NMR (methanol-d4) spectrum of noonindole D (8) 
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Figure S32. HSQC (methanol-d4) spectrum of noonindole D (8) 
 

 
Figure S33. COSY (methanol-d4) spectrum of noonindole D (8) 

F2 [ppm] 6  4  2 

F1
 [

pp
m

]
 1

20
 

 1
00

 
 8

0 
 6

0 
 4

0 
 2

0 

CMB0339_D400_P11_SP29_31_MeOD  22  1  /Users/uqskanka/Desktop/NMR

F2 [ppm] 6  4  2 

F1
 [

pp
m

]
 6

 
 4

 
 2

 

CMB0339_D400_P11_SP29_31_MeOD  3  1  /Users/uqskanka/Desktop/NMR



 31 

 
Figure S34. HMBC (methanol-d4) spectrum of noonindole D (8) 
 

 
Figure S35. ROESY (methanol-d4) spectrum of noonindole D (8) 
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Figure S36. HRMS spectrum of noonindole D (8) 
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8 Noonindole E (9) 

 
 
Table S6. 1D and 2D NMR (methanol-d4, 600 MHz) data for noonindole E (9) 

Pos. δH, mult. (J in Hz) δC COSY 1H-13C HMBC ROESY 

1-NH - - - - - 
2 - 152.5 - - - 
3 - 51.9 - - - 
4 - 46.2 - - - 
5 
 

a 3.28* 
b 2.36 (d, 1H, J = 6.3 Hz) 

33.0 
 

5b, 6 
5a, 6 

6, 7, 4-Me 
6, 7 

- 
- 

6 5.74 (m, 1H) 113.5 5a, 5b - - 
7 - 146.4 - - - 
9 4.09 (s, 1H) 87.6 - 7, 26a, 27a, 10 26, 27 
10 - 196.8 - - - 
11 5.71 (br s, 1H) 119.5 - 7, 9, 13 14 
12 - nd - - - 
13 - 77.8 - - - 
14 5.41 (dd, 1H, J = 9.8, 5.8 Hz) 75.5 15 - 11, 16, 4-Me 
15 2.18 (m, 1H) 30.0 14, 16 3, 13, 16 - 
16 2.90 (m, 1H) 47.5 15, 17a, 17b - 14, 4-Me 
17 
 

a 2.72 (dd, 1H, J = 13.0, 6.5 Hz)  
b 2.44 (dd, 1H, J = 13.0, 10.8 Hz) 

28.0 
 

16, 17b 
16, 17a 

2, 3, 18 
18 

- 
- 

18 - 117.4 - - - 
19 - 126.2 - - - 
20 7.30 (d, 1H, J = 7.2 Hz) 119.1 21 18, 22, 24 - 
21 6.93 (m, 1H) 120.0 20, 22 19, 23 - 
22 6.97 (m, 1H) 121.2 21, 23 20, 24 - 
23 7.27 (d, 1H, J = 7.5 Hz) 112.8 22 19, 21 - 
24 - 142.1 - - - 
25 - 75.6 - - - 
26 1.33 (s, 3H) 27.1a - 9, 25, 27a 9 
27 1.26 (s, 3H) 27.1a - 9, 25, 26a 9 
1’ - nd - - - 
2’ 2.86 (d, 1H, J = 9.4 Hz) 76.0 3’ NMe2 - 
3’ 2.11 (m, 1H) 28.7 2’, 4’/5’ - - 

4’/5’ 0.97 (t, 6H, J = 7.4 Hz) 19.9 3’ 2’, 3’, 4’/5’ - 
3-Me 1.40 (s, 3H) 16.9 - 2, 3, 4, 16 - 
4-Me 1.14 (s, 3H) 21.0 - 3, 4, 5, 13 14, 16 
NMe2 2.34 (s, 6H) 42.4 - 2’, NMe2 - 

a Resonances with the same superscript within a column are overlapping and assignments may be interchanged 
*Obscured by residual MeOD signal  
nd not detected 
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Figure S37. 1H NMR (methanol-d4) spectrum of noonindole E (9) 

  

0.51.01.52.02.53.03.54.04.55.05.56.06.57.0 ppm

0.
96

8
0.
98

0
0.
99

2
1.
14

0
1.
25

7
1.
33

5
1.
40

0
2.
10

4
2.
10

9
2.
11

5
2.
11

9
2.
17

5
2.
18

6
2.
19

1
2.
34

3
2.
36

4
2.
37

5
2.
42

8
2.
44

7
2.
45

0
2.
46

8
2.
71

3
2.
72

4
2.
73

5
2.
74

6
2.
85

5
2.
87

1
2.
88

5
2.
89

8
2.
90

6
2.
92

8
4.
09

1

5.
40

4
5.
41

4
5.
42

1
5.
43

1
5.
71

6
5.
73

6
5.
74

5

6.
93

5
6.
94

8
6.
96

7
6.
97

9
7.
26

9
7.
28

2
7.
29

4

7.
33

3.
00

3.
73

3.
44

2.
74

1.
65

2.
00

8.
80

1.
57

1.
10

2.
32

0.
77

0.
68

0.
78

0.
69

1.
54

1.
67

1.
64

1.
25

20, 23 22 21
6 11 14

9

2’16
17a 17b

NMe2

4’, 5’

4-Me27
26

3-Me
MeODH2O

XX X

X X

X

X

X

X

15a, 15b

3’

N
H O

H

H

O

OH

2

3

4

5

6

7 9

10
11

13

14
15

16

17

18
19

20

21

22

23

24
26

27

12

25

1’
2’

3’
4’

5’

OH
O

O
NMe2



 35 

 
Figure S38. HSQC (methanol-d4) spectrum of noonindole E (9) 
 

 
Figure S39. COSY (methanol-d4) spectrum of noonindole E (9) 
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Figure S40. HMBC (methanol-d4) spectrum of noonindole E (9) 
 

 
Figure S41. ROESY (methanol-d4) spectrum of noonindole E (9) 
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Figure S42. HRMS spectrum of noonindole E (9) 
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9 Noonindole F (10) 

 
 

Table S7. 1D and 2D NMR (in methanol-d4, 600 MHz) data for noonindole F (10) 
Pos. δH, mult. (J in Hz) δC COSY 1H-13C HMBC ROESY 

1-NH - - - - - 
2 - 152.9 - - - 
3 - 51.8 - - - 
4 - 44.7 - - - 
5 
 

a 2.80 (ddd, 1H, J = 13.5,13.5, 5.1 Hz) 
b 1.79 (dd, 1H, J = 13.5, 5.1 Hz) 

28.1 5b, 6a 
5a, 6b 

4, 6, 4-Me 
6, 7, 13 

3-Me 
- 

6 
 

a 2.33 (m, 1H) 
b 1.90 (m, 1H) 

30.2 5a, 6b, 7 
6a, 5b, 7 

7, 5, 4, 12 
5, 7 

3-Me 
- 

7 4.88 (m, 1H) 74.7 6a, 6b, 9, 11 11, 12 9 
9 3.78 (d, 1H, J = 1.5 Hz) 84.0 7 7, 25, 26, 27 7, 26, 27 
10 - 200.0 - - - 
11 6.01 (br s, 1H) 122.9 7 7, 9, 13 14 
12 - 167.5 - - - 
13 - 80.8 - - - 
14 4.16 (dd, 1H, J = 10.5, 4.9 Hz) 70.3 15a, 15b  - 4-Me, 16, 11 
15 
 

a 2.08 (dd, 1H, J = 13.3, 10.5 Hz) 
b 1.93 (m, 1H) 

31.7 14, 15b, 16 
15a, 14 

14, 16 
14, 16 

- 
4-Me 

16 2.90 (m, 1H) 48.0 15a, 15b, 17a, 17b 3-Me 14, 4-Me 
17 
 

a 2.68 (dd, 1H, J = 13.0, 6.1 Hz) 
b 2.42 (dd, 1H, J = 13.0, 10.0 Hz)   

27.8 
 

16, 17b 
16, 17a 

2, 3, 16, 18 
16, 18 

- 
- 

18 - 117.4 - - - 
19 - 126.2 - - - 
20 7.29 (d, 1H, J = 7.6 Hz) 118.8 21 18, 22, 24 - 
21 6.92 (br dd, 1H, J = 7.6, 7.2 Hz) 119.8 20, 22 19, 23 - 
22 6.95 (br dd, 1H, J = 7.4, 7.2 Hz) 120.9 21, 23 20, 24 - 
23 7.26 (d, 1H, J = 7.4 Hz) 112.7 22 19, 21 - 
24 - 141.8 - - - 
25 - 73.2 -  - 
26 1.29 (s, 3H) 25.2 - 9, 25, 27 9 
27 1.27 (s, 3H) 26.2 - 9, 25, 26 9 

3-Me 1.32 (s, 3H) 16.5 - 2, 3, 4, 16 5a, 6a 
4-Me 1.04 (s, 3H) 19.6 - 3, 4, 5, 13 14, 15b, 16 
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Figure S43. 1H NMR (methanol-d4) spectrum of noonindole F (10) 
 

 
 

Figure S44. 13C NMR (methanol-d4) spectrum of noonindole F (10) 
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Figure S45. HSQC (methanol-d4) spectrum of compound noonindole F (10) 
 

 
Figure S46. COSY (methanol-d4) spectrum of compound noonindole F (10) 
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Figure S47. HMBC (methanol-d4) spectrum of compound noonindole F (10) 

 
 

 
Figure S48. ROESY (methanol-d4) spectrum of compound noonindole F (10) 
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Figure S49. HRMS spectrum of noonindole F (10) 
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10 Paspaline (11) 

 
 

Table S8.1D and 2D NMR (DMSO-d6, 600 MHz) data of paspaline (11) 
(Reported data are shaded in grey) 

Pos. δH, mult. (J in Hz) δC COSY 1H-13C HMBC δH, mult. (J in Hz) [1] 
 

δC [1] 
 

1-NH 10.56, s - - 2, 18, 19, 24 - - 
2 - 151.6 - - - 151.2 
3 - 52.9 - - - 52.6 
4 - 39.9 - - - 39.2 
5 
  

a 1.92 (m, 1H) 
b 1.78 (m, 1H) 

32.1 
 

5b 
5a 

4, 7, 13, 4-Me 
4, 7, 4-Me 

1.91 (m, 1H) 
1.60 (m, 1H) 

31.1 
31.1 

6 
 

a 1.69a (m, 1H) 
b 1.55b (m, 1H) 

24.3 
 

- 
- 

- 
- 

1.78 (m, 1H) 
1.72 (m, 1H) 

24.7 
24.7 

7 2.97 (dd, 1H, J = 11.6, 3.4 Hz) 84.9 - 5, 9, 11, 12-Me 2.94 (dd, 1H, J = 11.5, 2.4 Hz) 85.4 
9 3.08 (dd, 1H, J = 11.5, 1.8 Hz) 84.2 - 7, 25, 26, 27 3.09 (dd, 1H, J = 11.7, 2.2 Hz) 84.7 
10 
 

a 1.54b (m, 1H) 
b 1.47c (m, 1H) 

20.9 
 

- 
- 

- 
- 

1.68 (m, 1H)  
1.44 (m, 1H) 

21.2 
21.2 

11 
 

a 1.75 (m, 1H) 
b 1.10 (m, 1H) 

37.0 
 

11b 
11a, 10bc 

10, 12 
- 

1.30 (m, 1H) 
1.27 (m, 1H) 

37.4 
37.4 

12 - 36.6 -  - 36.2 
13 1.46c (m, 1H) 45.6 - - 1.42 (m, 1H) 46.1 
14 
 

a 1.63 (br d, 1H, J = 12.6 Hz) 
b 1.33 (ddd, 1H, J = 16.5, 12.6, 4.1 Hz) 

21.2 
 

14b 
14a 

4, 13, 15, 16 
4, 13, 15 

1.55 (m, 1H) 
1.28 (m, 1H) 

21.6 
21.6 

15 
 

a 1.70a (m, 1H) 
b 1.54b (m, 1H) 

24.8 
 

- 
- 

- 
- 

1.77 (m, 1H) 
1.53 (m, 1H) 

25.3 
25.3 

16 2.64 (m, 1H) 48.3 17a, 17b 3, 17, 3-Me 2.72 (t, 1H, J = 6.4 Hz) 48.7 
17 
 

a 2.55 (dd, 1H, J = 13.2, 6.3 Hz) 
b 2.23 (dd, 1H, J = 13.2, 11.3 Hz) 

26.8 
 

17b, 16 
17a, 16 

2, 3, 16, 18 
2, 15, 16, 18 

2.60 (m, 1H) 
2.53 (m, 1H) 

28.7 
28.7 

18 - 116.2 - - - 115.9 
19 - 124.9 - - - 124.5 
20 7.25d (dd, 1H, J = 7.4, 2.5 Hz) 117.2 - - 7.25 (d, 1H, J = 7.9 Hz) 117.7 
21 6.88 (dd, 1H, J = 7.9, 7.4 Hz) 118.0 20d, 22 19, 23 6.92 (t, 1H, J = 6.7 Hz) 118.5 
22 6.92 (dd, 1H, J = 7.9, 7.4 Hz) 118.9 21, 23d 20, 24 6.90 (t, 1H, J = 6.7 Hz) 119.4 
23 7.25d (dd, 1H, J = 7.4, 2.5 Hz) 111.5 - - 7.26 (d, 1H, J = 7.9 HZ) 112.0 
24 - 140.8 - - - 140.4 
25 - 70.9 - - - 70.5 
26 1.04e (s, 3H) 24.4 - - 1.03 (s, 3H) 26.8 
27 1.09 (s, 3H) 26.7 - 9, 25, 29 1.05 (s, 3H) 28.9 

12-Me 0.82 (s, 3H) 12.4 - 7, 11, 12, 13 0.81 (s, 3H) 14.0 
3-Me 0.95 (s, 3H) 14.3 - 2, 3, 4, 16 1.10 (s, 3H) 14.6 
4-Me 1.04e (s, 3H) 19.2 - - 0.81 (s, 3H) 22.2 

25-OH 4.07 (s, 1H) - - 9, 25, 26, 27 - - 
a-e Resonances with the same superscript within a column are overlapping and assignments may be interchanged 
*Literature data were recorded (1H NMR in 600 MHz and 13C NMR in 150 MHz) in DMSO-d6 
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Figure S50.1H NMR (DMSO-d6) spectrum of paspaline (11) 
 

 
Figure S51. HSQC (DMSO-d6) spectrum of paspaline (11) 
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Figure S52. COSY (DMSO-d6) spectrum of paspaline (11) 
 

 
Figure S53. HMBC (DMSO-d6) spectrum of paspaline (11) 
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Figure S54. HRMS spectrum of paspaline (11) 
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11 Paspaline B (12) 

 
 

Table S9. 1D and 2D NMR (CDCl3, 600 MHz) data of paspaline B (12) 
(Reported data are shaded in grey) 
Pos. δH, mult. (J in Hz) δC COSY 1H-13C HMBC δH, mult. (J in Hz) [2]  

 
δC[2] 
 

1-NH 7.67 (s, 1H) - - 18, 19, 24 7.69, s - 
2 - 149.9 - - - 150.0 
3 - 51.9 - - - 52.0 
4 - 39.9 - - - 39.9 
5 
  

a 2.02 (dd, 1H, J = 13.1, 3.9 Hz) 
b 1.71 (dd, 1H, J = 10.2, 3.8 Hz) 

33.2 
 

6a, 5b, 6b 
5a 

 
- 

2.07 
1.72 

33.2 
33.2 

6 
 

a 2.24 (dd, 1H, J = 12.3, 3.8 Hz) 
b 1.99 (m, 1H) 

24.8 
 

7, 6b, 5b 
7, 6a 

- 
- 

2.04 
1.24 

24.9 
24.9 

7 3.30 (dd, 1H, J = 12.3, 4.6 Hz) 83.6 6a, 6b - 3.32 83.6 
9 3.25 (dd, 1H, J = 11.7, 2.4 Hz) 84.8 10b 25 3.28 85.0 
10 
 

a 1.52* 
b 1.27 (m, 1H)  

23.1 
 

- 
7 

- 
- 

1.55 
1.29 

23.4 
23.4 

11 
 

a 2.47 (m, 1H)  
b 1.17 (m, 1H) 

34.1 
 

11b 
11a 

- 
9 

2.49 
1.22 

33.9 
33.9 

12 - 50.6 -  - 50.7 
13 1.68 (dd, 1H, J = 12.2, 3.5 Hz) 47.6 - - 1.69 47.6 
14 
 

a 1.86 (m, 1H) 
b 1.52* 

22.4 
 

13 
- 

16 
- 

1.90 
1.55 

22.4 
22.4 

15 
 

a 1.76 (m, 1H)  
b 1.56* 

24.7 
 

15b 
- 

- 1.80 
1.55 

24.9 
24.9 

16 2.68a (m, 1H) 48.7 - - 2.70 48.7 
17 
 

a 2.66a (m, 1H) 
b 2.31 (m, 1H) 

27.3 
 

- 
17a 

2, 18, 16 
18 

2.68 
2.32 

27.4 
27.4 

18 - 118.4 - - - 118.0 
19 - 125.7 - - - 125.7 
20 7.40 (dd, 1H, J = 7.5, 1.6 Hz) 118.5 21b 22, 24 7.41 118.6 
21 7.05b (m, 1H)  119.6 - - 7.07 119.7 
22 7.06b (m, 1H)  120.6 - - 7.06 120.7 
23 7.26 (dd, 1H, J = 7.8, 1.6 Hz) 111.4 22b 21, 19 7. 29 111.5 
24 - 140.0 -  - 140.0 
25 - - -  - 71.9 
26 1.10 (s, 3H) 23.7 - 9, 25, 26 1.12 23.8 
27 1.14 (s, 3H) 25.7  9, 25, 27 1.17 25.8 

3-Me 0.98 (s, 3H) 14.8 - 2, 3, 4, 16 1.01 14.8 
4-Me 0.91 (s, 3H) 19.6 - 3, 4, 5, 13 0.94 19.7 

12-CHO 10.11 (s, 1H) 207.2 - 12 10.13 207.3 
a-b Resonances with the same superscript within a column are overlapping and assignments may be interchanged 
* Obscured by H2O signal 
**Literature data were recorded (1H NMR in 300 MHz and 13C NMR in 75 MHz) in CDCl3 
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Figure S55. 1H NMR (CDCl3) spectrum of paspaline B (12) 
 

 
Figure S56. HSQC (CDCl3) spectrum of paspaline B (12) 
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Figure S57. COSY (CDCl3) spectrum of paspaline B (12) 
 

 
Figure S58. HMBC (CDCl3) spectrum of paspaline B (12) 
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Figure S59. HRMS spectrum of paspaline B (12) 
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12 12-demethylpaspaline-12-carboxylic acid (13) 

 
Table S10. 1D and 2D NMR (DMSO-d6, 600 MHz) data of 12-demethylpaspaline-12-
carboxylic acid (13) (Reported data are shaded in grey) 

Pos. δH, mult. (J in Hz) δC COSY 1H-13C HMBC δH (mult., J (Hz) [1]  
 

δC [1] 
 

1-NH 10.58 (s, 1H) - - 2, 18, 19, 24 - - 
2 - 151.4 - - - 151.0 
3 - 52.1 - - - 51.7 
4 - 40.0 - - - 40.2 
5 
  

a 1.98 (br d, 1H, J = 12.7 Hz) 
b 1.82a (m, 1H) 

32.2 
 

6a, 5ba 
- 

4, 6, 7, 13, 4-Me 
- 

a 1.97 (dt, 1H, J= 12.6, 3.1 Hz) 
b 1.83 (m, 1H) 

32.4 
 

6 
 

a 1.61b (m, 1H) 
b 2.55c (m, 1H) 

25.0 
 

- 
- 

- 
- 

a 1.61 (m, 1H)  
b 2.54 (m, 1H) 

25.2 
 

7 3.11d (br d, 1H, J = 11.3 Hz) 83.9g 10b - 3.10 (dd, 1H, J = 11.0, 2.3 Hz) 83.7 
9 3.11d (br d, 1H, J = 11.3 Hz) 83.9g 10b - 3.12 (dd, 1H, J = 11.1, 2.2 Hz) 84.3 
10 
 

a 1.62b (m, 1H) 
b 1.19 (m, 1H) 

22.5 
 

- 
11a 

- 
9d, 11 

a 1.65 (m, 1H) 
b 1.18 (m, 1H) 

22.8 
 

11 
 

a 2.36 (br d, 1H, J = 11.6 Hz) 
b 1.24 (m, 1H) 

35.0 
 

11b, 10a b 
11a 

10, 12, 7d, 9d, 12-CO2H 
12, 10, 12-CO2H 

a 2.35 (d, 1H, J = 11.4 Hz) 
b 1.23 (m, 1H) 

35.3 
 

12 - 47.8 - - - 47.3 
13 1.67e (m, 1H) 45.8 - - 1.67 (m, 1H) 46.1 
14 
 

a 1.68e (m, 1H) 
b 1.82a (m, 1H) 

23.1 
 

- 
- 

- 
- 

a 1.61 (m, 1H) 
b 1.81 (m, 1H) 

21.6 
 

15 
 

a 1.68e (m, 1H) 
b 1.50 (m, 1H) 

24.5 
 

- 
16 

- 
14, 16 

a 1.69 (m, 1H) 
b 1.50 (m, 1H) 

24.8 
 

16 2.62 (m, 1H) 48.4 15b, 17b 3, 17, 3-Me 2.61 (m, 1H) 48.7 
17 
 

a 2.57c (m, 1H) 
b 2.24 (dd, 1H, J = 12.6, 11.0 
Hz) 

26.7 
 

- 
16, 17ac 

- 
2, 15, 16, 18 

a 2.57 (dd, 1H, J= 12.9, 6.4 Hz) 
b 2.24 (dd, 1H, J= 12.9, 10.6 Hz) 

27.0 
 

18 - 116.2 - - - 115.9 
19 - 124.9 - - - 124.4 
20 7.25f (dd, 1H, J = 7.4, 2.6 

Hz) 
117.3 - - 7.24 (d, 1H, J = 7.9 Hz) 117.7 

21 6.89 (t, 1H, J = 7.4 Hz) 118.1 20f, 22 19, 23 6.89 (t, 1H, J = 7.9 Hz) 118.5 
22 6.93 (t, 1H, J = 7.4 Hz) 119.0 21, 23f 20, 24 6.93 (t, 1H, J = 7.9 Hz) 119.4 
23 7.25f (dd, 1H, J = 7.4, 2.6 

Hz) 
111.6 - - 7. 26 (d, 1H, J = 7.9 Hz) 111.9 

24 - 140.7 - - - 140.3 
25 - 70.8 - - - 70.4 
26 0.99 (s, 3H) 24.7 - 9d, 25, 27 0.99 (s, 3H) 24.5 
27 1.08 (s, 3H) 26.7 - 9d, 25, 26 1.09 (s, 3H) 27.0 

12-CO2H - 175.7 - - - 175.4 
3-Me 0.93 (s, 3H) 14.1 - 2, 3, 4, 16 0.92 (s, 3H) 14.5 
4-Me 0.97 (s, 3H) 15.7 - 3, 4, 5, 13 0.97 (s, 3H) 16.2 

25-OH 4.04 (s, 1H) - - 9d, 25, 26, 27 - - 
a-g Resonances with the same superscript within a column are overlapping and assignments may be 
interchanged.  
*Literature data were recorded (1H NMR in 600 MHz and 13C NMR in 150 MHz) in DMSO-d6 
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Figure S60. 1H NMR (DMSO-d6) spectrum of 12-demethylpaspaline-12-carboxylic acid (13) 

 

 
Figure S61. HSQC (DMSO-d6) spectrum of 12-demethylpaspaline-12-carboxylic acid (13) 
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Figure S62. COSY (DMSO-d6) spectrum of 12-demethylpaspaline-12-carboxylic acid (13) 

 
Figure S63. HMBC (DMSO-d6) spectrum of 12-demethylpaspaline-12-carboxylic acid (13) 
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Figure S64. HRMS spectrum of 12-demethylpaspaline-12-carboxylic acid (13) 
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13 Emindole SB (14) 

 
Table S11. 1D and 2D NMR (DMSO-d6, 600 MHz) data of emindole SB (14) 
(Reported data are shaded in grey) 

Pos. δH, mult. (J in Hz) δC COSY 1H-13C HMBC δH (mult., J (Hz) [1] 
 

δC [1] 
 

1-NH 10.55 (s, 1H) - - 2, 18, 19, 24 10.55 (s, 1H) - 
2 - 151.8  - - 151.3 
3 - 52.9  - - 52.6 
4 - 39.2  - - 40.8 
5 
  

a 1.85 (m, 1H) 
b 1.68a (m, 1H) 

31.7 
 

- 
- 

4, 7, 4-Me 
- 

a 1.84 (m, 1H) 
b 1.68 (m, 1H) 

32.0 
 

6 
 

a 1.68a (m, 1H) 
b 1.62 (m, 1H) 

27.0 
 

- 
- 

- 
- 

a 1.67 (m, 1H)  
b 1.52 (m, 1H) 

27.4 
 

7 3.38 (m, 1H) 71.0 7-OH - 3.38 (m, 1H) 71.4 
9 5.09 (t, 1H, J = 7.0 Hz) 124.9 10a, 10b 26, 27, 10 5.10 (t, 1H, J = 7.4 Hz) 125.2 
10 
 

a 1.92 (m, 1H) 
b 1.8 (m, 1H) 

20.7 
 

10b, 9, 11b 
10a, 9 

9, 11, 25 
- 

a 1.92 (m, 1H) 
b 1.85 (m, 1H) 

21.1 
 

11 a 1.56b (m, 1H)  
b 1.10 (ddd, 1H, J = 14.0, 12.6, 4.9 Hz) 

36.9 
 

- 
10a, 10b 

- 
- 

a 1.54 (m, 1H) 
b 1.11 (m, 1H) 

37.2 
 

12 - 41.3   - 38.7 
13 1.66a (m, 1H) 39.1 - - 1.67 (m, 1H) 39.6 
14 
 

a 1.52 (m, 1H)  
b 1.36 (ddd, 1H, J = 15.1, 13.5, 4.7 Hz) 

22.1 
 

14b, 15a 
14a 

13, 16 
- 

a 1.51 (m, 1H) 
b 1.36 (m, 1H) 

22.4 
 

15 a 1.70 (m, 1H) 
b 1.54b (m, 1H)  

24.7 
 

14a, 16 
- 

- 
- 

a 1.69 (m, 1H) 
b 1.53 (m, 1H) 

25.0 
 

16 2.64 (m, 1H) 48.2 17a, 17b - 2.62 (m, 1H) 48.7 
17 a 2.56 (dd, 1H, J = 13.0, 6.4 Hz) 

b 2.23 (dd, 1H, J = 13.0, 10.8 Hz) 
26.7 
 

17b, 16 
17a, 16 

2, 3, 16, 18 
2, 16, 18 

2.56 (dd, 1H, J = (13.0, 6.4 Hz) 
2.23 (m, 1H) 

27.1 
27.1 

18 - 116.4 - - - 115.9 
19 - 124.9  - - 124.5 
20 7.25 (d, 1H, J = 7.5 Hz) 117.2 21 22, 24 7.25 (d, 1H, J = 7.8 Hz) 117.6 
21 6.88 (dt, 1H, J = 7.5, 1.3 Hz)  118.0 20, 22 19, 23 6.89 (td, 1H, J = 7.0, 1.2 Hz) 118.4 
22 6.92 (dt, 1H, J = 7.5, 0.8 Hz) 118.9 21, 23 20, 24 6.93 (td, 1H, J = 7.0, 1.3 Hz) 119.3 
23 7.26 (d, 1H, J = 7.5 Hz) 111.4 22 19, 21 7. 26 (d, 1H, J = 7.7 Hz) 111.9 
24 - 140.7 -  - 140.3 
25 - 130.4 -  - 129.9 
26 1.58 (s, 3H) 17.2 - 9, 25, 26 1.59 (s, 3H) 17.5 
27 1.64 (s, 3H) 25.2  9, 25, 27 1.65 (s, 3H) 25.6 

12-Me 0.71 (s, 3H) 16.6 - 7, 11, 12, 13 0.71 (s, 3H) 16.9 
3-Me 0.94 (s, 3H) 14.4 - 2, 3, 4, 16  0.93 (s. 3H) 14.6 
4-Me 1.01 (s, 3H) 18.4 - 3, 4, 5, 13 1.01 (s, 3H) 18.7 
7-OH 4.32 (d, 1H, J = 5.0 Hz) - 7 - 4.36 (d, 1H, J = 5.2 Hz) - 

a-b Resonances with the same superscript are overlapping and assignments may be interchanged 
*Literature data were recorded (1H NMR in 600 MHz and 13C NMR in 150 MHz) in DMSO-d6 
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Figure S65. 1H NMR (DMSO-d6) spectrum of emindole SB (14) 
 

 
Figure S66. HSQC (DMSO-d6) spectrum of emindole SB (14) 
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Figure S67. COSY (DMSO-d6) spectrum of emindole SB (14) 
 

 
Figure S68. HMBC (DMSO-d6) spectrum of emindole SB (14) 
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Figure S69. HRMS spectrum of emindole SB (14) 
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Figure S70. Single ion extraction of CMB-M0339 fresh crude extract to show the presence 
of isolated metabolites 

 

 
Figure S71. Single ion extraction of crude extract of CMB-M0339 grown on D400 agar 

(MATRIX) to show the presence of paxilline (1) 
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14 MS/MS fragmentation patterns of 5 - 9 and i-v 

 
Figure S72. MS/MS fragmentation pattern of (5) 
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Figure S73. MS/MS fragmentation pattern of (6)/(8) 
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Figure S74. MS/MS fragmentation pattern of (7)/v 
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Figure S75. MS/MS fragmentation pattern of (9) 
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Figure S76. MS/MS fragmentation pattern of i 
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Figure S77. MS/MS fragmentation pattern of ii 
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Figure S78. MS/MS fragmentation pattern of iii 
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Figure S79. MS/MS fragmentation pattern of iv



 68 

Table S12. Molecular formulas generated for noonindoles A (5) -E (9) and predicted molecular 
formulas for minor metabolites (i) – (viii) observed in GNPS cluster 
 

Metabolites HRESI 
m/z [M+H]+ 

HRESI 
MW 

Predicted MF ∆𝐦𝐃𝐚 
Isolated 
metabolites 

Minor metabolites detected 
in GNPS cluster 

(5)  579.3437 578.3363 C34H46N2O6 -1.1 
(6)/(8)  565.3278 564.3205 C33H44N2O6 -0.9 
(7)  593.3590 592.3516 C35H48N2O6 -0.6 
(9)  577.3275 576.3200 C34H44N2O6 -0.1 
 (i) 551.3116 550.3051 C32H42N2O6 0.7 
 (ii) 567.3069 566.2993 C32H42N2O7 -0.2 
 (iii) 581.3228 580.3154 C33H44N2O7 -0.9 
 (iv) 563.3121 562.3052 C33H42N2O6 -0.7 
 (v) 593.3590 592.3516 C35H48N2O6 -0.6 
 (vi) 609.3545 608.3472 C35H48N2O7 -1.7 
 (vii) 591.3434 590.3362 C35H46N2O6 -0.9 
 (viii) 595.3383 594.3309 C34H46N2O7 -0.6 

 

15 Crystal data and structure refinement for noonindole A (5). 
Identification code  2100_0339_p12 

Empirical formula  C36 H46 F3 N2 O8.3H2O 

Formula weight  746.80 

Temperature  190(2) K 

Wavelength  1.54184 Å 

Crystal system  Orthorhombic 

Space group  P 21 21 21 

Unit cell dimensions a = 11.0176(2) Å a= 90°. 

 b = 19.8910(3) Å b= 90°. 

 c = 20.5726(2) Å g = 90°. 

Volume 4508.51(12) Å3 

Z 4 

Density (calculated) 1.100 Mg/m3 

Absorption coefficient 0.750 mm-1 

F(000) 1592 

Crystal size 0.200 x 0.200 x 0.200 mm3 

Theta range for data collection 4.298 to 61.601°. 

Index ranges -12<=h<=12, -22<=k<=22, -23<=l<=16 

Reflections collected 6976 

Independent reflections 6976 [R(int) = 0.0399] 

Completeness to theta = 61.602° 99.7 %  

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 6976 / 6 / 475 
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Goodness-of-fit on F2 1.056 

Final R indices [I>2sigma(I)] R1 = 0.0332, wR2 = 0.0845 

R indices (all data) R1 = 0.0365, wR2 = 0.0863 

Absolute structure parameter -0.06(8) 

Extinction coefficient n/a 

Largest diff. peak and hole 0.112 and -0.145 e.Å-3 
 
Table S13. Bond lengths [Å] and angles [°] for X-ray crystal structure of noonindole A (5) 

C(1)-C(2)  1.379(3) 

C(1)-C(6)  1.392(3) 

C(2)-C(3)  1.396(4) 

C(3)-C(4)  1.378(3) 

C(4)-C(5)  1.399(3) 

C(5)-C(6)  1.427(3) 

C(5)-C(7)  1.427(3) 

C(6)-N(1)  1.382(3) 

C(7)-C(11)  1.363(3) 

C(7)-C(8)  1.508(3) 

C(8)-C(9)  1.548(3) 

C(9)-C(12)  1.511(3) 

C(9)-C(10)  1.565(3) 

C(10)-C(11)  1.512(3) 

C(10)-C(33)  1.542(3) 

C(10)-C(15)  1.562(3) 

C(11)-N(1)  1.376(3) 

C(19)-C(20)  1.340(3) 

C(20)-C(21)  1.458(3) 

C(21)-O(2)  1.223(3) 

C(21)-C(22)  1.508(4) 

C(22)-O(1)  1.423(3) 

C(22)-C(23)  1.552(4) 

C(23)-O(5)  1.430(4) 

C(23)-C(24)  1.503(7) 

C(23)-C(25)  1.517(6) 

C(26)-O(4)  1.199(3) 

C(26)-O(3)  1.341(3) 

C(26)-C(27)  1.512(3) 

C(27)-N(2)  1.502(3) 

C(27)-C(28)  1.550(3) 

C(28)-C(30)  1.517(4) 

C(28)-C(29)  1.519(4) 

C(32)-N(2)  1.492(3) 
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C(12)-C(13)  1.524(3) 

C(13)-O(3)  1.466(2) 

C(13)-C(14)  1.530(3) 

C(14)-O(6)  1.428(3) 

C(14)-C(19)  1.526(3) 

C(14)-C(15)  1.589(3) 

C(15)-C(34)  1.537(3) 

C(15)-C(16)  1.539(3) 

C(16)-C(17)  1.543(3) 

C(17)-C(18)  1.535(3) 

C(18)-O(1)  1.435(3) 

C(18)-C(19)  1.509(3) 

C(2)-C(1)-C(6) 117.5(2) 

C(1)-C(2)-C(3) 121.7(2) 

C(4)-C(3)-C(2) 121.2(2) 

C(3)-C(4)-C(5) 119.0(2) 

C(4)-C(5)-C(6) 118.78(19) 

C(4)-C(5)-C(7) 136.0(2) 

C(6)-C(5)-C(7) 105.17(18) 

N(1)-C(6)-C(1) 129.4(2) 

N(1)-C(6)-C(5) 108.79(17) 

C(1)-C(6)-C(5) 121.81(19) 

C(11)-C(7)-C(5) 108.14(19) 

C(11)-C(7)-C(8) 111.31(18) 

C(5)-C(7)-C(8) 140.3(2) 

C(7)-C(8)-C(9) 98.48(17) 

C(12)-C(9)-C(8) 121.56(18) 

C(12)-C(9)-C(10) 111.31(18) 

C(8)-C(9)-C(10) 106.60(16) 

C(11)-C(10)-C(33) 106.18(15) 

C(11)-C(10)-C(15) 119.45(17) 

C(33)-C(10)-C(15) 113.48(18) 

C(11)-C(10)-C(9) 96.36(16) 

C(33)-C(10)-C(9) 111.32(17) 

C(15)-C(10)-C(9) 108.78(15) 

C(7)-C(11)-N(1) 110.21(17) 

C(7)-C(11)-C(10) 112.63(18) 

N(1)-C(11)-C(10) 135.9(2) 

C(35)-O(8)  1.215(3) 

C(35)-O(7)  1.238(3) 

C(35)-C(36)  1.507(6) 

C(36)-F(3)  1.318(4) 

C(36)-F(1)  1.319(4) 

C(36)-F(2')  1.320(4) 

C(36)-F(1')  1.320(4) 

C(36)-F(2)  1.325(4) 

C(36)-F(3')  1.326(4) 

N(2)-C(31)  1.502(3) 

C(16)-C(15)-C(10) 112.06(16) 

C(34)-C(15)-C(14) 110.28(16) 

C(16)-C(15)-C(14) 106.00(17) 

C(10)-C(15)-C(14) 110.05(16) 

C(15)-C(16)-C(17) 112.10(18) 

C(18)-C(17)-C(16) 114.0(2) 

O(1)-C(18)-C(19) 111.4(2) 

O(1)-C(18)-C(17) 103.41(19) 

C(19)-C(18)-C(17) 112.64(19) 

C(20)-C(19)-C(18) 119.72(19) 

C(20)-C(19)-C(14) 125.7(2) 

C(18)-C(19)-C(14) 114.48(18) 

C(19)-C(20)-C(21) 121.4(2) 

O(2)-C(21)-C(20) 121.0(3) 

O(2)-C(21)-C(22) 121.6(2) 

C(20)-C(21)-C(22) 117.3(2) 

O(1)-C(22)-C(21) 110.4(2) 

O(1)-C(22)-C(23) 107.0(2) 

C(21)-C(22)-C(23) 113.4(3) 

O(5)-C(23)-C(24) 109.8(3) 

O(5)-C(23)-C(25) 107.4(3) 

C(24)-C(23)-C(25) 111.4(4) 

O(5)-C(23)-C(22) 107.8(3) 

C(24)-C(23)-C(22) 110.9(3) 

C(25)-C(23)-C(22) 109.4(3) 

O(4)-C(26)-O(3) 124.3(2) 

O(4)-C(26)-C(27) 123.4(2) 

O(3)-C(26)-C(27) 112.2(2) 
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C(9)-C(12)-C(13) 105.98(17) 

O(3)-C(13)-C(12) 107.95(16) 

O(3)-C(13)-C(14) 106.76(16) 

C(12)-C(13)-C(14) 114.24(17) 

O(6)-C(14)-C(19) 106.77(17) 

O(6)-C(14)-C(13) 109.50(16) 

C(19)-C(14)-C(13) 113.66(16) 

O(6)-C(14)-C(15) 107.63(15) 

C(19)-C(14)-C(15) 106.78(16) 

C(13)-C(14)-C(15) 112.20(16) 

C(34)-C(15)-C(16) 108.71(18) 

C(34)-C(15)-C(10) 109.67(17) 

F(2')-C(36)-F(1') 99.9(9) 

F(3)-C(36)-F(2) 111.6(13) 

F(1)-C(36)-F(2) 101.3(10) 

F(2')-C(36)-F(3') 110.5(13) 

F(1')-C(36)-F(3') 116.4(13) 

F(3)-C(36)-C(35) 114.0(6) 

F(1)-C(36)-C(35) 116.8(6) 

F(2')-C(36)-C(35) 111.4(5) 

F(1')-C(36)-C(35) 108.8(7) 

F(2)-C(36)-C(35) 102.5(8) 

F(3')-C(36)-C(35) 109.5(8) 

C(11)-N(1)-C(6) 107.67(17) 

C(32)-N(2)-C(31) 108.6(2) 

C(32)-N(2)-C(27) 111.9(2) 

C(31)-N(2)-C(27) 111.8(2) 

C(22)-O(1)-C(18) 115.32(18) 

C(26)-O(3)-C(13) 116.59(17) 

N(2)-C(27)-C(26) 110.95(19) 

N(2)-C(27)-C(28) 113.1(2) 

C(26)-C(27)-C(28) 110.63(17) 

C(30)-C(28)-C(29) 111.1(2) 

C(30)-C(28)-C(27) 114.7(2) 

C(29)-C(28)-C(27) 110.1(2) 

O(8)-C(35)-O(7) 127.7(3) 

O(8)-C(35)-C(36) 115.2(3) 

O(7)-C(35)-C(36) 116.9(2) 

F(3)-C(36)-F(1) 109.6(9) 
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16 Biological activity of 5-14  
 

 
Figure S80. Antimicrobial activity of metabolites 5–14 against S. aureus, E. coli, B. subtilis 
and C. albicans 
 

 
Figure S81. Cytotoxicity of metabolites 5–14 against human colon cancer (SW620) and 

human lung carcinoma (NCI-H460) cell lines 
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