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UV spectra (0.1 mg/5SmL MeOH)
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Figure S1. UV (MeOH) spectra of AT2433-Al (6), A3, A4, A5 and B3 (1-4).

— TOCSY

Figure S2. TOCSY (=) correlations in AT2433-Al (6), A3, A4, A5, B3 (1-4), BMY-41219 (5)
and harman (1-methyl-$-carboline, 12).
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Figure S3. Actinomadura melliaura ATCC 39691 culture broth after inoculation and cultivation
on A-medium at 28 °C, and 200 rpm for 6 days
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Figure S4. HPLC of AT2433-A3 (1). HPLC-conditions: Detection wavelength 254 nm; solvent A: H20/0.1% TFA; solvent B:
CH3CN; flow rate: 1.0 mL mint; 0-35 min, 5%-100% B; 35-40 min, 100% B; 40-41 min, 100%-5% B; 41-45 min, 5% B). UV-vis

inset of full wavelength 190-600 nm.
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Figure S5. HPLC/UV/MS analyses of the purified AT2433-A3 (1). Detection wavelength: 210-500; solvent A: H>0/0.1% Formic
acid, solvent B: CH3CN/0.1% Formic acid: flow rate: 0.5 mL min: 0-4 min, 10% B: 4-22 min, 10-100% B: 22-27 min, 100% B: 27-

29 min, 100%-10% B; 29-35 min, 10 % B.
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Figure S6. (+)-HRESI-MS spectrum of AT2433-A3 (1)
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Figure S7. (-)-HRESI-MS spectrum of AT2433-A3 (1)
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Figure S8. *H NMR spectrum (CDsOD, 500 MHz) of AT2433-A3 (1)
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Figure S9. 1*C NMR spectrum (CDsOD, 100 MHz) of AT2433-A3 (1)
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500 MHz, CD3CD, 80 min
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Figure S10. *H-'H COSY spectrum (CDsOD, 500 MHz) of AT2433-A3 (1)
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Figure S11. HSQC spectrum (CD30D, 500 MHz) of AT2433-A3 (1)
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500 MHz, CD30D, 45 hrs
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Figure S12. HMBC spectrum (CD30D, 500 MHz) of AT2433-A3 (1)
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Figure S13. TOCSY spectrum (CD30OD, 500 MHz) of AT2433-A3 (1)
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Figure S14. NOESY spectrum (CD3OD, 500 MHz) of AT2433-A3 (1)
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Figure S15. HPLC of AT2433-A4 (2). HPLC-conditions: Detection wavelength 254 nm; solvent A: H20/0.1% TFA; solvent B:
CH3CN; flow rate: 0.5 mL min; 0-4 min, 10% B; 4-22 min, 10-100% B; 22-27 min, 100% B; 27-29 min, 100%-10% B; 29-35 min,
10 % B. UV-vis inset of full wavelength 190-600 nm.
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Figure S16: (-)-HRESI-MS spectrum of AT2433-A4 (2)
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Figure S17: (+)-HRESI-MS spectrum of AT2433-A4 (2)
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Figure S19: *3C NMR spectrum (DMSO-ds, 100 MHz) of AT2433-A4 (2)
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Figure S20: H-'H COSY spectrum (DMSO-ds, 500 MHz) of AT2433-A4 (2)
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Figure S21: HSQC spectrum (DMSO-dg, 500 MHz) of AT2433-A4 (2)
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500 MHz, DMSO-d6, 24 hrs
Khaled A. Shaaban
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Figure S22: HMBC spectrum (DMSO-de, 500 MHz) of AT2433-A4 (2)
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Figure S23: TOCSY spectrum (DMSO-ds, 500 MHz) of AT2433-A4 (2)
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500 MHz, DMSO-d6, 15 hrs
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Figure S24: NOESY spectrum (DMSO-ds, 500 MHz) of AT2433-A4 (2)

S26



[ DAD1 A, Sig=254,4 Ref=off (KHALED\STR...\KS_ATCC29881_KSHAABAN 2014-11-10 08-14-10\KS_ATCC29891_F11BEC.D)
mal k=
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Figure S25: HPLC of AT2433-A5 (3). HPLC-conditions: Detection wavelength 254 nm; solvent A: H20/0.1% TFA; solvent B:
CH3CN; flow rate: 1.0 mL min; 0-35 min, 5%-100% B; 35-40 min, 100% B; 40-41 min, 100%-5% B; 41-45 min, 5% B). UV-vis
inset of full wavelength 190-600 nm.
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D:\Xcalibur\data\Exactive\UKMSF\14-0567a 12/3/2014 11:35:09 AM KS-ATCC39691-F11B5C
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Figure S26: (—-)-HRESI-MS spectrum of AT2433-A5 (3)
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Figure S28: 13C NMR spectrum (DMSO-ds, 100 MHz) of AT2433-A5 (3)
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500 MHz, DMSO-dé, 2 hrs
Khaled A. Shaaban
3
2
sample: khaled A_Shaaban
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Figure S29: *H-'H COSY spectrum (CD3;0D, 500 MHz) of AT2433-A5 (3)
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Figure S30: Enlarged HSQC spectrum (DMSO-ds, 500 MHz) of AT2433-A5 (3)
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500 MHz, DMSO-d, 20 hrs
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Figure S31: Enlarged HMBC spectrum (DMSO-ds, 500 MHz) of AT2433-A5 (3)
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500 MHz, DMSO-dé, 3 hrs
Khaled A. Shaaban
Sample: Khaled A Shaaban
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Figure S32: Enlarged TOCSY spectrum (DMSO-des, 500 MHz) of AT2433-A5 (3)
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[ DAD1 A, Sig=254,4 Ref=off (KHALED\STR...\KS_ATCC29691_KSHAABAN 2014-11-10 08-14-10\KS_ATCC29891_F11B5B.D)
mal 0
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Figure S33: HPLC of AT2433-B3 (4). HPLC-conditions: Detection wavelength 254 nm; solvent A: H20/0.1% TFA; solvent B:
CH3CN; flow rate: 1.0 mL min; 0-35 min, 5%-100% B; 35-40 min, 100% B; 40-41 min, 100%-5% B; 41-45 min, 5% B). UV-vis
inset of full wavelength 190-600 nm.
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Figure S34: (+) and (-)-APCI-MS spectra of AT2433-B3 (4)
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Figure S35: (—)-HRESI-MS spectrum of AT2433-B3 (4)
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Figure S36: (+)-HRESI-MS spectrum of AT2433-B3 (4)
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Figure S37: *H NMR spectrum (CDsOD, 500 MHz) of AT2433-B3 (4)
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Figure S38: 13C NMR spectrum (CDsOD, 100 MHz) of AT2433-B3 (4)
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500 MHz, CD30D, 80 min
Khaled A. Shaaban

Sample: Khaled A Shaaban
File: xp

Pulse Sequence: gCOSY
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Figure S39: 'H-'H COSY spectrum (CDsOD, 500 MHz) of AT2433-B3 (4)
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500 MHz, CD30D, 5 hrs
Khaled A. Shaaban

Sample: Khaled A sShaaban
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Figure S40: HSQC spectrum (CD30D, 500 MHz) of AT2433-B3 (4)
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500 MHz, CD30OD, 20 hrs
Khaled A. shaaban

sample: Khaled A Shaaban
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Figure S41: HMBC spectrum (CD3s0OD, 500 MHz) of AT2433-B3 (4)
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500 MHz, CD30OD, 5 hrs
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Figure S42: TOCSY spectrum (CD30D, 500 MHz) of AT2433-B3 (4)
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500 MHz, CD30D, 9 hrs
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Figure S43: NOESY spectrum (CD30D, 500 MHz) of AT2433-B3 (4)
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Figure S44: HPLC/UV/MS analyses of the purified BMY-41219 (5). Detection wavelength: 210-500; solvent A: H20/0.1% Formic
acid, solvent B: CH3CN/0.1% Formic acid; flow rate: 0.5 mL min; 0-4 min, 10% B; 4-22 min, 10-100% B; 22-27 min, 100% B; 27-

29 min, 100%-10% B; 29-35 min, 10 % B.
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Figure S45: (-)-HRESI-MS spectrum of BMY-41219 (5)
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Figure S46: (+)-HRESI-MS spectrum of BMY-41219 (5)
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Figure S48: 3C NMR spectrum (CDs0D, 100 MHz) of BMY-41219 (5)
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Figure S49: 'H-'H COSY spectrum (CD3z0D, 500 MHz) of BMY-41219 (5)
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Figure S50: HSQC spectrum (CDs0OD, 100 MHz) of BMY-41219 (5)
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Figure S51: HMBC spectrum (CD3OD, 100 MHz) of BMY-41219 (5)
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Figure S52: TOCSY spectrum (CD3OD, 100 MHz) of BMY-41219 (5)
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Pulse Sequence: NOESY
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Figure S53: NOESY spectrum (CD30D, 100 MHz) of BMY-41219 (5)
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Khaled A Shaaban
CPRI_10 23 2014 KS_ATCC39691 F11H

1004

%

6.71

UK

19.48

22-Oct-2014

3: Diode Array
TIC
3.44e8

) AL VA

5.00 10.00 15.00

20.00

T
30.00

——— Time

Khaled A Shaaban
CPRI_10_23 2014 KS_ATCC39691 F11H 1166 (19.525)

3: Diode Array

100 272 3153 3.18¢6
" %
o
CPRI_10_23_2014_KS_ATCC39691_F11H 485 (19.542) 1: Scan ES+
+
100- 679.2[M + H] 2.49¢7
%7
681.2
682.2
] 683.2 1357.7
0[306.2330.2453.2 550.1 8236 11317 |.1370.0 16899
s ~tase 22NN S N P s
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Figure S54: HPLC/UV/MS analyses of AT2433-Al (6). Detection wavelength: 210-500; solvent A: H20/0.1% Formic acid, solvent
B: CH3CN/0.1% Formic acid; flow rate: 0.5 mL min™; 0-4 min, 10% B; 4-22 min, 10-100% B; 22-27 min, 100% B; 27-29 min,

100%-10% B; 29-35 min, 10 % B.
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Figure S55: *H NMR spectrum (CDsOD, 500 MHz) of AT2433-Al (6)
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Figure S56: 3C NMR spectrum (CDsOD, 100 MHz) of AT2433-Al (6)
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500 MHz, CD30D, 80 min
Khaled A. shaaban

Sample: Khaled A Shaaban
File: xp

Pulse Sequence: gCOSY J\—l

F2 B
(Ppm):
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Figure S57: *H-'H COSY spectrum (CD3s0OD, 500 MHz) of AT2433-A1 (6)
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500 MHz, CD30D, 2 hrs
Khaled A. shaaban

H O<J:
Q1M e: ale aaban 5
:-ilzl;. prh led A Sshaab /H - " o OH
0 4

Pulse Sequence: gHSQC HO = OHO

ST TR L . . m L ) i R | L |

180 160 140 120 100 80 60 40 20

Fl (ppm)

Figure S58: HSQC spectrum (CDs0OD, 500 MHz) of AT2433-Al (6)
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500 MHz, CD30OD, 12 hrs
Khaled A. Shaaban

Sample: Khaled A_shaaban H 5 O 3 OH
File: xp /N "

Pulse Sequence: gHMBC HO 3" CI)HO

m L STRESFTTHR) L L i L " T !
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Figure S59: HMBC spectrum (CD30OD, 500 MHz) of AT2433-Al (6)
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500 MHz, CD30D, 5 hrs
Khaled A. shaaban

Sample: Khaled A_Shaaban H - s, OH
File: xp /N 1"O
O ¥
Pulse Sequence: TOCSY M HO ® ?HO
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Figure S60: TOCSY spectrum (CD30D, 500 MHz) of AT2433-Al (6)
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500 MHz, CD30D, 9 hrs
Khaled A. shaaban

sample: Khaled A Shaaban

File: xp
Pulse Sequence: NOESY Jkdk

o
|
0
]

Fl1 (ppm)

Figure S61: NOESY spectrum (CD30D, 500 MHz) of AT2433-Al (6)
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[ DAD1 A, Sig=254,4 Ref=off (KHALED\STRAIN_ATCC29651\KS_ATCC296591_F11A2.D)
X2 ] DAD1, 17.594 (1898 mAU, - ) of KS_ATCC29691_F11A2.D
mall e
] @ mal
T ]
| 50 ]
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i N | N N 2
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Figure S62: HPLC of AT2433-B1 (7). HPLC-conditions: Detection wavelength 254 nm; solvent A: H20/0.1% TFA; solvent B:
CH3CN; flow rate: 1.0 mL mint; 0-35 min, 5%-100% B; 35-40 min, 100% B; 40-41 min, 100%-5% B; 41-45 min, 5% B). UV-vis
inset of full wavelength 190-600 nm.
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Khaled A Shaaban UK 27-Oct-2014 Khaled A Shaaban
CPRI_10 27 2014 _KS_ATCC39691 F11B2A 3: Diode Array CPRI_10_27 2014 _KS_ATCC39691 F11B2A 1104 (18.482) 3: Diode Array
1004 18.38 TIC 100, 2373 3.55e6
4.35e8 286.3
%
H H,
-
/N%}O
406.3 HO ® (l)HO
O L o e o e B
%] CPRI_10 27 2014 KS_ATCC39691 F11B2A 461 (18.574) 1: Scan ES+
100 645.3 [M + H]+ 3.67e7
0/
% 646.3
647.3
1 1289.8
W . 2583 3053  516.2 6483 7840 1045710 o | 1202.9 14214 15965
O T T Time (O B B s e e B B A Ban nmn s naman ol 1174
5.00 10.00 15.00 20.00 25.00 30.00 200 400 600 800 1000 1200 1400 1600

Figure S63: HPLC/UV/MS analyses of AT2433-B1 (7). Detection wavelength: 210-500; solvent A: H.0/0.1% Formic acid; solvent
B: CH3CN/0.1% Formic acid; flow rate: 0.5 mL min™?; 0-4 min, 10% B; 4-22 min, 10-100% B; 22-27 min, 100% B; 27-29 min,
100%-10% B; 29-35 min, 10 % B.
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Figure S64: *H NMR spectrum (DMSO-ds, 400 MHz) of AT2433-B1 (7)
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Figure S65: *3C NMR spectrum (DMSO-ds, 100 MHz) of AT2433-B1 (7)

S67



[As-N
SZL”
LE6"
08T~
9zT-
oLe”
BEF”
€85

BI¥"
899°
L19"
E0% "
6LO"

99%

t6T”

TEZL ET
962 Tt
ZZ9°8E

J
0FL" LY u|\\ 3
ELO"SL m
HHﬂ.mpH\
$SET6L —
£55°08 /
£%0° L8
00T
Tt 1
z11T
61T
0z —4
.oNH\J// E
TZT— —
pLI'ZZT mw
sz ZeT =
568°22T 3
T#P €T
#6€° 92T
SE5°8TT =
8€8°82T
028" 0€T
206 THT
60L°EFT

-

160 140 120 100 80 60 40 20 Ppm

180

200

Figure S66: 13C NMR spectrum (CD30D, 100 MHz) of AT2433-B1 (7)
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[ DAD1 A, Sig=254,4 Ref=off (XIACHANG\LC-8-2\LC-8-2 2014-12-18 12-02-09\KS_ATCC29891_F4B1A.D)
§ [ *DAD1, 12.768 (236 mAU, - ) Ref=12.583 & 12.393 of KS_AT
5 -
250 4
200 +
4 3
5
o 4 42 N
200 A \ /) 150
% !
7 8a N
8 H
100
150
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100 0
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50 4
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Figure S67: HPLC of harman “1-methyl-f-carboline” (12). HPLC-conditions: Detection wavelength 254 nm; solvent A: H>0/0.1%
TFA; solvent B: CH3CN; flow rate: 0.5 mL min; 0-4 min, 10% B; 4-22 min, 10-100% B; 22-27 min, 100% B; 27-29 min, 100%-
10% B; 29-35 min, 10 % B. UV-vis inset of full wavelength 190-600 nm.
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*MSD2 SPC, time=12.521 of D:\DATA\XIACHANG\KS-ATCC39691-F4B1A.D ES-API, Neg, Scan, Frag: 70
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Figure S68: (+) and (-)-APCI-MS spectra of harman “1-methyl-f-carboline” (12)
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D:\Xcalibur\data\Exactive\UKMSF\14-0616 12/22/2014 3:32:04 PM KS-ATCC39691-F4B1A

14-0616 #55-81 RT: 1.44-212 AV: 27 NL: 2.46E8
T: FTMS + p ESI Full lock ms [100.00-1000.00]

100 183.0918 [\ + H]*
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Figure S69: (+)-HRESI-MS spectrum of harman “1-methyl-f$-carboline” (12)
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500 MHz, DMSO-d6, nt=256
Khaled A. shaaban

Sample: khaled A Sshaaban
File: xp

Pulse Sequence: s2pul
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Figure S70: *H NMR spectrum (DMSO-ds, 500 MHz) of harman “1-methyl-g-carboline” (12)
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125 MHz, DMsO-dé, 40 hrs
Khaled A. Shaaban

Sample: khaled A Shaaban
File: xp

Pulse Sequence: s2pul
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Figure S71: *3C NMR spectrum (DMSO-ds, 125 MHz) of harman “1-methyl-f-carboline” (12)
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500 MHz, DMSO-dé, 2 hrs

Khaled A. Shaaban

Sample: khaled A Shaaban

File: xp

Pulse Sequence: gCOSY ﬁ
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Figure S72: *H-'H COSY spectrum (DMSO-ds, 500 MHz) of harman “1-methyl-f-carboline” (12)
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sample: khaled_A_Shaaban
File: xp

Pulse Sequence: gHSQC
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Figure S73: HSQC spectrum (DMSO-dg, 500 MHZz) of harman “1-methyl-g-carboline” (12)
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KS_ATCC39691_F4B1lA gHMBC_12_ 23 2014
500 MHz, DMsO-dé, 22 hrs
Khaled A. Shaaban

Sample: khaled A Shaaban
File: xp

Pulse Sequence: gHMBC
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Figure S74: HMBC spectrum (DMSO-dg, 500 MHz) of harman “1-methyl-f-carboline” (12)
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KS_ATCC39691 F4BlA TOCSY 12 26 2014

500 MHz, DMSO-dé, 5 hrs

Khaled A. Shaaban 6
Sample: khaled A_Shaaban

File: xp 7
Pulse Sequence: TOCSY ﬂ h I
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Figure S75: TOCSY spectrum (DMSO-ds, 500 MHz) of harman “1-methyl-/-carboline” (12)
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Actinomadura melliaura ATCC 39691
8 L (shaker, A-medium)

6 days

[ Yellow culture broth ]

Centrifugation and filtered of f over Celite

Mycelium

Filtrate

XAD-16 resin (4 %), | Filteration, XAD-16 washed
mixing overnight with water (3 x 1.2 L)

Y

MeOH (3x 1.2 L)

evap. in vac.

XAD-16 extracted with

[ (44.35 g of yellow oily crude extract) ]

MeOH (3 x 0.8 L)
Water Phase

(discarded) :
" Combined based on HPLC

and TLC analyses ‘
[ (7.10 g of yellow oily crude extract) 5145 g

evap. in vac.

H0 Hy0/10% CH3CN  H,0/20% CH3CN  H,0/30% CH;CN  H,0/40% CH,CN  H20/50% CH3CN  H,0/60% CHZCN

RP18-column (H,0/0-100%
CH;CN followed by MeOH)

H,0/90% CH5CN CH;CN MeOH

MeOH/0.1% TFA

-

A2= Sephadex LH-20 (MeOH; 1 x 20 cm) A3, HPLC
A3= Sephadex LH-20 (CH,Cl,/40% MeOH; 2.5 x 50 cm) i

B1=PTLC (CH,Cl,/10% MeOH; 20 x 20 cm)

B2=PTLC (CH,Cl,/6% MeOH:; 20 x 20 cm) 1(1.7 mg)

3 (1.7 mg) 7 (51.9 mg)

l l l H,0/70% CHaCN HZO/80°1CH30N

F1A-1F F2A-1C  F3A-3C F4A-3C  F5A-5C F6A-6C F7A-7C F8A-8C F9A-9C F10A-10C F11A-11E F11F-11K FI12A
(F4B-5A 0.6 g) ) (FSC—GC 0.4 g)) B1 Al (FllA (0.15g) )(FIIH—K 0.7 g))
A3, HPLC ” B2, Al HPLC A3
B, Al ’
A2, HPLC 12(1.7mg) 5(59mg) 2(3.0mg) Y 6 (450 mg)
11 (1.3 mg) 13 (4.3 mg) 14 (2.0 mg) 1(2.6 mg)
Al= Sephadex LH-20 (CH,Cl,/40% MeOH; 1 x 40 cm) F11B-11E (0.4 g) F11F (1.1 g) F11G (1.3 g)

'

7 (over 95% purification) 6 (over 95% purification)
11 (0.7 mg)

Figure S76. Isolation scheme of Actinomadura melliaura ATCC 39691 metabolites.
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Figure S78: Chemical structures of lumichrome (13), riboflavin (14) and 5'-methyl-

thioadenosine (15)
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Table S1. Cytotoxic activities of compounds 1-7 at 10 uM (average of three independent

replicates); see Figure 4.

PC3 Ab49 U118
Compounds
Mean SD Mean SD Mean SD
Veh. Control 100.0 10.3 100.0 23.6 100.0 23.7
1 39.0 0.6 19.9 1.4 31.3 1.6
2 69.0 5.6 47.4 4.6 40.5 0.7
3 154.9 13.7 164.0 27.3 186.1 9.6
4 98.3 5.2 96.6 11.3 61.0 8.4
5 47.7 1.2 32.6 35 53.6 5.9
6 27.0 0.8 10.5 0.5 20.8 0.7
7 36.4 1.3 16.6 0.7 29.4 1.2
SD= Standard deviation, Vehicle control= 1% DMSO and media
PC-3 A549 U118
o 6 IC5=1.062e-007 o 6 |Cg5=7.640e-008 o 6 1C5=5.681e-008
5, 100 8 1 1C5p=4.582e-008 5100 gfEoo @ 1 I1C5=6.961e-008 _ 100 E -8 1 1Cgp=4.731e-008
E 50 3 501 ?; 501
b PR B I R P Tt Y RN i P Bar s P RN P S R i i
Drug Conc. (M) Drug Conc. (M) Drug Conc. (M)

Figure S79. Dose-response curve of AT2433-A3 (1) and AT2433-Al (6) in PC3 (Prostate),
A549 (lung) and U118 (brain) human cancer cell lines at 72h; see Table 3.
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Figure S81. Selected *H-tH-COSY, HMBC and NOESY correlations in AT2433-A1 (6)
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Table S2. 3C (100 MHz) and *H NMR data of compounds 5-7

BMY-41219 (5) &)

AT2433-Al (6) 2D

AT2433-B1 (7)

Position dc, type on9, m@inHz)  dc, type on9, m(Jin Hz) dc, typed  dc, type?®  dn %, m (Jin Hz)

1 113.0,CH  7.66,dd (8.0, 1.0) 112.6, CH 7.58, d (8.0) 112.3,CH  1126,CH 7.81,d (8.4)

2 1282,CH  7.47,td (7.0, 1.0) 129.2, CH 7.55,td (7.0, 1.5) 127.9,CH 1285, CH 7.67,t(7.6)

3 121.5,CH 7.24,1d (7.0, 1.0) 122.4,CH 7.29,1(8.0) 121.4,CH 121.3,CH  7.42,t(7.6)

4 126.2,CH  9.00,dd (7.0, 1.0) 126.3, CH 8.68,d (8.0) 126.7,CH  126.4,CH  9.25,d (8.4)

4a 1235,C - 122.9,C - 122.8,C 1229,C -

4b 1195,C - 1195,C - 1194, C 119.1,C -

4c 120.8,C - 119.3,C - 119.0,C 1201,C -

5 172.7,C - 170.3,C - 169.6, C 171.1,¢ -

6-CHs - - 23.7, CH3 2.50, s 23.8, CH; 23.7, CHjs 3.20,s

7 172.8,C - 170.9,C - 169.7, C 171.2,¢ -

7a 122.8,C - 122.4,C - 120.8,C 1205,C -

7b 120.8,C - 120.9,C - 120.8,C 1194,C -

7c 123.4,C - 126.6,C - 124.7,C 1234,C -

8 126.4,CH  9.13,dd (7.5, 0.5) 125.7, CH 8.87, dd (8.0, 1.0) 124.4,CH  1264,CH  9.16,d (8.8)

9 122.0,CH  7.29,td (8.0, 1.0) 1237,CH  7.29,t(7.5) 1243,CH  1223,CH  7.42,1(7.6)

10 1282,CH  7.52,td (7.0, 1.5) 131.4, CH 7,51, dd (7.5, 1.0) 128.0,CH  128.8,CH 7.67,1(7.6)

11 112.0,C 7.78,d (9.0) 117.9,C - 111.8,CH  111.7,CH 8.05,d (8.8)

lla 143.9,C - 1394, C - 139.2,C 143.7,C -

12 - - - - - - -

12a 130.0,C - 130.8,C - 129.0,C 1295,C -

12b 131.7,C - 131.4,C - 129.9,C 130.8,C -

13 - - - - - - 11.83, brs

13a 142.9,C - 141.7,C - 140.8, C 1419,C -

1 86.6,CH  6.19,d (9.0) 86.2, CH 6.90, d (9.5) 865 CH  87.0,CH  6.38,d(8.8)

2 74.9, CH 3.85,(9.0) 73.8,CH 3.79,m 71.0,CH 75.1,CH 341, m

2"-OH - 5.47-5.37, brs

3 78.7,CH 3.76,1(9.5) 79.3,CH 3.69, m 76.2,CH 79.1,CH 3.50, m

3-OH - - 5.28, d (6.5)

4' 69.5, CH 4.27,1(9.5) 80.4, CH 3.69, m 79.3,CH 80.6, CH 3.67, m

4'-OCHjs - - 61.5, CH3 3.77,s 59.0, CH; 61.4, CHs 3.63,s

5' 80.7, CH 4.00, dd (9.5, 2.0) 79.7,CH 4.05,m 76.4, CH 704, CH  394m

6 60.2,CH;,  4.26,d (9.0), 67.8,CH,  4.46,dd (115,20),  67.5CH, 67.7,CH, 3.97,m

4.06, dd (11.5, 2.5) 4.12,dd (11.5, 3.5)

6'-OH - - - - - - -

1" - - 100.4, CH 5.35,1(3.0) 100.0, CH 100.4,CH  4.93, brs

2" - - 38.7, CH, 2.60 - 2.56, m 37.8,CH, 386,CH, 204,m
2.06,m 1.60, m

3" - - 65.5, CH 4.20,m 63.4, CH 65.1,CH  4.15m

4" - - 61.6, CH 3.13,m 60.2, CH 61.3,CH 293, m

4"-NHCH; - - 31.9, CH; 2.62,s 30.8,CH;  31.3,CH; 2225

5" - - 59.1, CH, 4.14,dd (11.0, 4.0) 57.2,CH, 58.7,CH, 4.06,m
3.96, dd (11.5, 9.5) 3.92,m

Assignments supported by 2D HSQC and HMBC experiments
3 See supporting information for the NMR spectra; » CD;0D; © 500 MHz; 9 DMSO-dg; © 400 MHz
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Physico-chemical properties of compounds 5-7 and harman (12)

BMY-41219 (5): yellow solid; UV/vis (MeOH) Amax 227, 285, 316, 408 nm; H NMR
(CDsOD, 500 MHz) and *C NMR (CDsOD, 100 MHz), see Table S2; (+)-APCI-MS: m/z 488
[M + H]*; (+)-HR-ESI-MS: m/z 488.1451 [M + H]* (calcd for CasHzoNsO+, 488.1452); (-)-HR-

ESI-MS: m/z 486.1294 [M — H] " (calcd for C2sH2oN3O7, 486.1295).

AT2433-AL (6): yellow solid; UV/vis (MeOH) Amax (l0g £) 237 (4.18), 289 (4.11), 318 (4.23),
400 (3.16) nm; *H NMR (CD30D, 500 MHz) and *C NMR (CDsOD, 100 MHz), see Table S2;

(+)-APCI-MS: m/z 679 [M + H]".

AT2433-B1 (7): yellow solid; UV/vis (MeOH) Amax 237, 286, 319, 406 nm; H NMR
(DMSO-ds, 400 MHz) and **C NMR (DMSO-ds, 100 MHz), (CDsOD, 100 MHz), see Table S2;

(+)-APCI-MS: m/z 645 [M + H]".

Harman (1-Methyl-g-carboline, 12): white powder; blue UV-absorbing (254 nm),
fluorescence (365 nm); pale-yellow with anisaldehyde/H>SO4 spraying reagent; Rs 0.38 (silica
gel, 10% MeOH-CH,Clo); UV Amax 238, 295, 368 nm; *H NMR (DMSO-ds, 500 MHz): & 11.60
(brs, 1H, NH), 8.20 (d, J = 5.5 Hz, 1H, H-3), 8.19 (d, J = 8.5 Hz, 1H, H-5), 7.92 (d, J = 5.5 Hz,
1H, H-4), 7.59 (d, J = 8.0 Hz, 1H, H-8), 7.52 (t, J = 7.0 Hz, 1H, H-7), 7.22 (t, J = 7.0 Hz, 1H, H-
6), 2.76 (s, 3H, 1-CH3); 1*C NMR (DMSO-ds, 125 MHz): § 142.1 (Cg-1), 140.4 (Cq-8a), 137.5
(CH-3), 134.5 (Cg-9a), 127.8 (CH-7), 126.8 (Cg-4a), 121.7 (CH-5), 121.1 (Cqg-4b), 119.2 (CH-
6), 112.7 (CH-4), 112.0 (CH-8), 20.5 (1-CHa); (+)-APCI-MS: m/z 183 [M + H]*; (-)-APCI-MS:
m/z 181 [M — H]; (+)-HR-ESI-MS: m/z 183.0918 [M + H]* (calcd for C12H11N32, 183.0917); (-)-
HR-ESI-MS: m/z 181.0771 [M — H]~ (calcd for C12HgN2, 181.0771). See figure S77, for COSY

and HMBC correlations.
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