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Scheme S1. Isolation scheme for compounds 2, 5, 7, and 9 from Z. fuliginosa 93132.

Scheme S2. Isolation scheme for compounds 1 and 6 from Z. fuliginosa 96500.

S4

ELSD - SATIN 07 = 322 . —
I < f 9 L —
000 &) T( S |
| - - .
5 ! 202 \| | 308 -
® o] J @ | - s ';
T '.
==l VLN B
Y i e T
0.00 500 1000 5.00 20.00 25.00 30,00 35,00 40.00 .00
Minutes
LC-ELSD chromatogram of 93132 DMM fraction
93132
Z. fuliginosa
1.8 kg wet
ﬂ SSP Extraction
TPE DMH DMM
(0.1g
| RP-HPLC
H1 H2 H3 H4
(5 mg) (6 mg) (10 mg) (63 mg)
HRP—HPLC HRP-HPLC HCC w/ Sephadex
2 5 | |
(2 mg) (3 mg)
7 9
(2 mg) (45 mg)




ELSD - SATIN

202 “ »
10‘00— H (1) Q]. 1, ) P
1 j‘ P
5.00 !h 3\ 203
) J [ 6 -
cu \
0.00 -'1- -LJ“L-V T 1[ L ‘Y-'-'—:':—F:-:W — L S -I T
0.00 5.00 10.00 15.00 20,00 25.00
LC-ELSD chromatogram of 96500 DMM fraction
96500
Z. fuliginosa
1.2 kg wet
ﬂ SSP Extraction
DMM
TPE DMH 059)
RP-HPLC
H1 H2 H3 H4
(0.35¢g) (51 mg) (12 mg) (32 mg)

H CC w/ Sephadex H CC w/ Sephadex

1 6
(30 mg) (4 mg)

Scheme S3. Isolation scheme for compounds 2, 3, 5, and 8-12 from Z. fuliginosa C021309-Q.

S5



322

9) & (10
'ELSD - SATIN ( )1( ‘)/336 .
[ u 202 e (12) -
10.00 | |i/(2.) ]
- \ X 8) -
] 203 \ a
H- Lo A
s UL JUWLa
0.00 " T L L B 1 [ [ S
0.00 5.00 10.00 15.00 00
LC-ELSD chromatogram of Q021309-Q extract
C021309-Q
Z. fuliginosa
extract (0.31g)
HCC w/ Sephadex
F1 F2 F3 F4 F5 Fé6 F7
(19 mg) (16 mg) (213 mg) (6 mg) (9 mg) (3 mg) 2 mg)
M'RP—HPLC HRPHPLC RP-HPLC
Combined and RP-HPLC
12 5
(17 mg) (11 mg) 11
(11 mg)
2 3 8 H4
(60 mg) (54 mg) (14 mg) (71 mg)

Scheme S4. Isolation scheme for compounds 2, 3, 7, and 9 from Z. fuliginosa C022743-Y.

([

9

(20 mg)

10

(38 mg)

S6




322

ELSD - SATIN g) —
1 i o
1000] | l OSG 30s
3 7 ;
1 202 \ O R
I I a(©) T
5.00 ' ! LT
1 T
I
O 00 T aL h-{ '|‘.--.. - - ’ T mr -.JI‘:“ - 0 - T LI -:—-‘- .I - I T
0.00 5.00 10.00 15.00 20.00 25.00
LC-ELSD chromatogram of C022743-Y extract
C022743-Y
Z. fuliginosa
extract (0.47g)
ﬂCC w/ Sephadex
F1 F2 F3 F4 F5 Fo6 F7
(25 mg) (76 mg) (81 mg) (91 mg) 7 (96 mg) (82 mg)
ﬂ ﬂ (6 mg)
RP-HPLC RP-HPLC
RP-HPLC
9 | \
(53 mg)
3 7
(15 mg) (32 mg)
2 3 7
(10 mg) (33 mg) (21 mg)

S7




Scheme S5. LC-ELSD chromatograms showing compounds 2, 4, 7, and 9 from Z. fuliginosa 03501, and 1, 2, and 9 from Z.

mYy

fuliginosa 97009.
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Figure S1. The 'H NMR spectrum of makaluvamine A (1) in DMSO-ds (500 MHz).
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Figure S2. The '"H NMR spectrum of makaluvamine C (2) in DMSO-ds (500 MHz).
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Figure S3. The 'H NMR spectrum of damirone B (3) in DMSO-ds (600 MHz).
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Figure S4. The 'H NMR spectrum of makaluvamine H (4) in DMSO-ds (500 MHz).
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Figure S5. The '"H NMR spectrum of damirone A (5) in DMSO-ds (500 MHz).
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Figure S6. The 'H NMR spectrum of damirone D (6) in DMSO-ds (500 MHz).
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Figure S7. The '"H NMR spectrum of makaluvamine D (7) in DMSO-ds (500 MHz).

(500 MHz)

LOEF &L

CLEFE
E0DET
ET
FELLE
TELT Y

DMS0-d,

LT
OLSET
FELRE

£rRaT
TECHEA
GOHLT
LEELL ~
LOZEE -,

11

A —

MoOH

FTE

o

CERFE —

DULT
BLITT Jl_v
AT

EDENE
L7413 >

FLDEE—

0098 -,
Lz0re
DEOLS H..
BEINL -
£abi L -
TS0

BGECL—

s
=

GHETE

ZH0E—

Makaluwamine D in DM 50-

H,0

Makaluvamine D

—
[
s

CygHzN10;
307.1321

0OH

10
J’\J

Foze

o —— 7

-

.

14

13

No-H
T
2

-

N1-H

wﬂfj\‘—'—

W. VW2 T

Fare|

6.5
1 (ppm)

10.0

10.5

-I60 |

3.0

6.0

6.6

6.0

8.5 8.0 7.6 7.0

9.0

9.5

11.0

S15



Figure S8. The 'H NMR spectrum of makaluvamine G (8) in CDsOD (500 MHz).
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Figure S9. The 'H NMR spectrum of makaluvamine J (9) in DMSO-ds (500 MHz).
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Figure S10. The 'H NMR spectrum of makaluvamine K (10) in DMSO-ds (500 MHz).
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Figure S11. The 'H NMR spectrum of makaluvamine L (11) in CDsOD (500 MHz).
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Figure S12. The 'H NMR spectrum of makaluvamine P (12) in CHsOD (500 MHz).
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Figure S13. The 'H NMR spectrum of 9-N-acetyl makaluvamine A (13) in DMSO-ds (500 MHz
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Figure S14. The 'H NMR spectrum of 9-N-acetyl makaluvamine B (14) in CDsOD (600 MHz).
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Figure S15. The 'H NMR spectrum of 15-O-acetyl makaluvamine J (15) in DMSO-ds (500 MHz).
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Figure S16. The 'H NMR spectrum of 8,15-O-diacetyl-8-hydroxy-5a,7,8a-trien-makaluvamine J (16) in CDsOD (800 MHz).
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Table S1. 1H NMR data (500/600 MHz) for the makaluvamines (1, 2, 4, 7-12) and damirones (3, 5, 6) in DMSO-ds.

osition Mak A Mak C Dam B Mak H Dam A Dam D Mak D Mak G Mak ] Mak K (10) Mak L (11) Mak P
P (1) @) @) @) 5) (6) ) @) ) ‘ 12y
2 7.27,s 7.27,s 7.07,s 7.30, s 7.09, s 7.09, s 7.33, s 7.09, s 7.31,s 717, s 7.13,s 7.08, s
2.77 t
3 2.81,t(7.5) 290,t(7.5) 2.80,t(7.0) 2.90, t 2.77,t(7.0) 2.69,t(70) 287, t(7.5) 298, t(75) 292,t(7.5) 75) 3.02,t(7.5) 2.94,t(7.5)
4 3.77,t(75) 3.84,t(75) 3.59,t(7.0) 3.90, m 357,t(7.0) 349,t(7.0) 3.80,t(Z5) 392,t(75) 3.89 t(7.5) 3.87, m 3.96,t(7.5) 3.87,t(7.5)
6 5.61,s 5.64, s 511, s 5.63, s 512, s 5.02, s 5.50, s 6.15, s 5.59, s 549, s 6.16, s 5.29,s
748, d 3.33, brt 747,d
1 4 7. . 7. . 7.
0 3.45,t (7.5) (14.5) 3.60, t (7.0) 7.5) (13.5) 3.63,t (7.5)
6.85,d 6.84,d
11 2.80, t (7. ! 2.83,t (7. 2.70, t (7. ! 2.89, t (7.
0805 e 2800 270605 L 289,6079)
13 7.05,d (8.5) 7.41,d(85) 7.05d(8.0) 7.04,d(8.0) 7.41,d(85) 7.00,d(8.0)
14 6.70,d (8.5) 6.75,d(8.5) 6.69,d(8.0) 6.69,d(8.0) 6.76,d(8.5) 7.05 d (8.0)
N1-Me 3.89, s 3.84,s 3.83,s 3.83,s 3.96, s 3.87,s 3.93,s
N5-Me 3.27,s 3.03, s 3.33,s 3.02, s 348, s 3.37,s 3.51,s 3.31,s
N9-H 9.00, br 7.74, d (8.6)
7.8, d
H 97,d (8.7 10. g
N 6.97,d (8.7) 0.63, br (8.9)
Ar-OH 9.29, s 9.73, s 9.31,s

7 1H NMR was measured in CDsOD
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Figure S17. MS? spectrum and predicted fragmentation structures of makaluvamine A (1).
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Figure S18. MS? spectrum and predicted fragmentation structures of makaluvamine C (2).
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Figure S19. MS? spectrum and predicted fragmentation structures of damirone B (3).
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Figure S20. MS? spectrum and predicted fragmentation structures of makaluvamine H (4).

-«

CqiiH1N*

171.0917 +

G C12H1aN30 C11H1oN3O*
216.1131 200.0818
-CH;CN (4) -HCN B
\ ?
? Cy1H13N,0O7
C1oH1N,O* 189.1022
175.0866 E
F B

100 200.0837
90+
80+
704
60—+
50 G F
407 4710089  175.0951 E
307 189.1276
20
10
OI|I“I|I||‘|II|I T L B L L A S S B N

170 175 180 185 190 195 200

S29



Figure S21. MS? spectrum and predicted fragmentation structures of damirone A (5).
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Figure S22. MS? spectrum and predicted fragmentation structures of damirone D (6).
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Figure S23. MS? spectrum and predicted fragmentation structures of makaluvamine D (7).
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Figure S24. MS? spectrum and predicted fragmentation structures of makaluvamine G (8).
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Figure S25. MS? spectrum and predicted fragmentation structures of makaluvamine J (9).
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Figure S26. MS? spectrum and predicted fragmentation structures of makaluvamine K (10).
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Figure S27. MS? spectrum and predicted fragmentation structures of makaluvamine L (11).
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Figure S28. MS? spectrum and predicted fragmentation structures of makaluvamine P (12).
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Figure 529. MS? spectrum and predicted fragmentation structures of 9-N-acetyl makaluvamine A (13).
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Figure S30. MS? spectrum and predicted fragmentation structures of 9-N-acetyl makaluvamine B (14).
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Figure S31. MS? spectrum and predicted fragmentation structures of 15-O-acetyl makaluvamine J (15).
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Table S2. HAESI-MS? detection of 1-12 in Z. fuliginosa extracts.

Sponge ID Collection Location Mak A | MakC | DamB | MakH | Dam A | DamD | MakD | Mak G MIa k Mak K | MakL | MakP
1 ) ®3) 4) ) (6) (7) (8) ) (10) (11) (12)

02119 PNG X X

03501 PNG X X X X

05433 PNG X X X X

06132 PNG X X X X X

07339 PNG X X X X X

90104 PNG X X

91164 PNG X X X X X

93132 PNG X X

94599 Indonesia X X X

95000 PNG X X

96183 PNG X X

96500 Indonesia X X X

97009 Fiji X X X X X
C003369 Unknown X X X X
C009763 Caroline Islands X X X X X X X
C010187 PNG X X X X X X X
C011302 Celebes X X X
C011303 Celebes X X X
C012975 Philipine Islands X
C016059 Palau X X X X X
C016289 Fiji X X X X X
C017907 Tonga X X X X X X
C017995 PNG X X X X X X
C018839 PNG X X X X X X X
C021251 Vanuatu X
C021309 Vanuatu X X X X X X X X
C022742 PNG X X
C022743 PNG X X X X X X X

Abbreviation: PNG = Papua New Guinea
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Figure S32. MS? spectrum and predicted fragmentation structures of 8,15-O-diacetyl-8-hydroxy-5a,7,8a-trien-makaluvamine J
(16).
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