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1. ¥C and relevant "H NMR -spectra of *C-enriched bicoumarins

1.1  First feeding experiment: [2-*C}-dihydroxycoumarin *C-6
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Figure S1. **C NMR-spectra of kotanin (1) isolated from A. niger after feeding of [2-*C]-dihydroxy-
cumarin **C-6 (top) and without feeding (below); CDCk, 75 MHz.
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Figure S2. Intensities of the peaks M* (438) and M* -OCHjs (407) as well as the corresponding isotope

peaks M+1 and M+2 in mass spectra of kotanin (1). To the main peaks (438 und 407) an intensity | °©

100 was assigned.



1.2 Second feeding experiment: [2-*C]-demethylsiderin [**C-5]
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Figure S3. **C NMR-spectra of kotanin (1) isolated from A. niger after feeding of [2-**C]-demethyl-
siderin (**C-5) (top) and without feeding (below); CDCE, 75 MHz.

1.3 Third feeding experiment: [2-*C,7-O®CHg]-siderin [2 **C-4]
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Figure S4. *C NMR-spectra of kotanin (1) isolated from A. niger after feeding of [2-°C,7-O"*CH]-
siderin (2" **C-4) (top) and without feeding (below); CDCl;, 75 MHz.
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Figure S5. **C NMR-spectrum of orlandin (10) isolated from A. niger after feeding of [2-'°C,7-O"CH;]-
siderin (2" *3C-4), CDCls, 75 MHz.

1.3 Fourth feeding experiment: [2-*C,4-O"*CH;]-demethylsiderin [2” **C-5]
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Figure S6. HPLC-chromatogramm (RP-18) of the crude extract of feeding experiment 4 (20 mL
chloroform extract were prepared from 400 mL culture medium).



kotanin (1) Chloroform-d

& 4-OCH
N 5 3
N~
~ ©
| o}
2-CO
[o0]
@
[32]
©
T
= ™
o ¥ o 2 © o 0 ™ >
Q o © o) - ©© (=] < :
o ™ ™ oo~ N~ n
~ B 0 =80 [ N
I P | T ' ] |
L oo ) |.o | L L .

168 160 152 144 136 128 120 112 104 96 38 80 72 64 5 48 40 32 24 16 8
ppm

demethylkotanin (9)

Chlorpform-d
&

. 4-0CH,
N 8
| ©3
0 ©
Jre) ' o
™M o
8 8
I
[Te)
<
©
[Te)
|
1.02 1.00
R
<t -
&
N
|

B R o A R L L M M L L M B e L K
168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0

d/ppm

) orlandin (10) et

& d

i 2-CO 8 4-0CH,y

©

-
o (2N r) D o o
3] @® O Q N~ — g %_3 ™ 2
[} 0 < N~ 7o) O «Q
© wn [3¢] — (2]
~ a9 ~ o S8 o 3 i\’
| [ ! | - | | A

RAAA LALAN [BLLE RALMY RALA LAAAS UUALE REAL RAAM ULLLL RULLE RAM RAAE LLALE NGRS RALE RARE RALAN MUARS RALE RARE BLAAY RALLE LEAM RAAAN LAY RALE REAR] RALA LLALS LULLY RAAA RALA) ULLES LALLE LA LA ULLLN RALLE ALY RALAL MUY LALE LLAL RALLE
168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
d/ppm

Figure S7. **C NMR-spectra of bicoumarins isolated from A. niger after feeding of [2-3C,4-O**CH]}-

demethylsiderin (2" *C-4); CDCl, (kotanin (1) and demethylkotanin (9)) and [D]DMSO (orlandin (10));
75 MHz.



kotanin (1) 7-OCH

4-OCH3
(22}
~
16 % coupling ~ N
@
146.0 Hz P
© N~
— [{e)
7 l \ T
AN A
0.477 5.089 6.022 0.477
4.20 4.15 4.10 4.05 4.00 3.95 3.90 3.85 3.80 3.75 3.70 3.65 3.60
<— dippm ...
demethylkotanin (9)
b
3.92: 30 % coupling 146.1 Hz ™
3.94: 29 % coupling 146.4 Hz
g 9
N
[T
NN
0.460.50 2.38 2.48 3.26 0.500.65

4.20 415 410 4.05 400  3.95 3.90  3.85 3.80  3.75 3.70 365  3.60
<— dippm

orlandin (10)

40.0 % coupling
146.8 Hz

0.13 1.27 3.75 1.46

4.3 4.2 4.1 4.0 3.9 3.8 3.7 3.6 3.5

Figure S8. OCH;-signals in *H NMR-spectra of bicoumarins isolated from A. niger after feeding of [2-
13C,4-0*CHs]-demethylsiderin (2" *3*C-4); CDCl; (kotanin (1) and demethylkotanin (9)) and [Dg DMSO

(orlandin (10)); 300 MHz.



2. Relative 1*C NMR-signal intensities of monomeric coumarins.

Table S1. Relative intensities of **C NMR signals. Relative intensity = integral of signal /
integral of signal C-10;

10
o
5 4
6 4a\ 3
11 7 8a 2
~o o o
8
Position

compound 10 | 11 9 3 8 4a 6 5 8a 7 2 4

siderin (4)*¢ | 1.00 [ 0.90 | 0.95 | 0.96 | 1.01 | 0.19 | 1.02 | 0.33 | 0.25 | 0.36 | 0.32 | 0.28
reference

2" BC.siderin | 1.00 [97.98| 2.21"®"| 0.88 | 0.98 | 0.21 | 1.02 | 042 | 0.29 | 041 | 29.99 | 0.34
(2’ l3c_4)[a, c]

2" BC_siderin | 1.00 | 9852 2.15"°| 0.87 | 1.02 | 0.17 | 096 | 0.37 | 0.28 | 0.39 | 2753 | 0.30
(2’ l3c_4)[b, c]

demethylsiderin | 1.00 - 102 | 076 | 091 | 0.30 | 085 | 0.45| 0.34 | 058 | 0.58 | 044

(5)™ reference

13C—demethyl— 1.00 - 088 | 0.86| 101 | 0.32 | 093 | 054 | 0.52 | 065 | 44.62 | 0.40
siderin (**C-5) ¢

BC-demethyl- |1.00| - |[171®| 069 | 0.83 | 0.36 | 0.85 | 0.62 | 0.52 | 0.65 | 44.45 | 053
siderin (*C-5)
exp. 3" 4

2" *C-demethyl- | 1.00 | - |[109.78| 0.87 | 1.08 | 0.43 | 1.07 | 0.57 | 0.56 | 0.65 | 50.09 | 0.53
siderin
(2' 130_5)[61, d]

[a] from chemical synthesis, [b] isolated from A. niger, [c] CDClL, [d] [Ds]DMSO, [e] minor *C enrich

ment after acid catalyzed methyl group exchange during synthesis.



3. Alternative HPLC-method for crude extract analysis (normal phase)
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Figure S9. Alternative HPLC-analysis of A. niger crude extract. a) chemically synthesized reference
compounds; b) crude extract; compounds: kotanin (1), isokotanin A (2), desertorin C (3), siderin (4),
demethylsiderin (5), 3,7-dihydroxy-4-methylcoumarin (6), demethylkotanin (9), orlandin (10) and 4-

hydroxy-7-methoxy-5-methylcoumarin (16); HP 1100 HPLC System (Agilent), Lichrospher® Si60 col-
umn (250" 3 mm, 5 um particle size; CS Chromatographie Service GmbH, Langerwehe, Germany);

precolumn (20 © 3 mm) of the same stationary phase, 25 °C, elution gradient: MeOH/CHClI; (1 %

formic acid), 0:100 ? 5:95 in 10 min, flow rate: 1.5 mL min™), detection wavelength: 308 nm.
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Figure S10. UV-spectrum of kotanin (1) measured with the HPLC-DAD-detector. The absorption

pattern is characteristic for all siderin-type coumarins.



4. CD-spectra of bicoumarins isolated from A. niger
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Figure S11. CD-spectra of orlandin (10), demethylkotanin (9) and kotanin (1) isolated from A. niger as
well as spectra of kotanin (1) obtained by O-methylation of demethylkotanin (9) and orlandin (10).
(acetonitrile, 1 % MeOH in case of orlandin (10)). The circular-dichroic absorptions De are reported in

° cm? dmol™. Since the concentrations of 10 and 9 cannot be determined precisely, a device-specific

unit is shown in the intensity axis.



