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Table S1. In vitro bioactivity of marine alkaloids and selected semi-synthetic / synthetic derivatives

against Leishmania spp., Trypanosoma spp. and Plasmodium falciparum.

al. a. = Leishmania amazonensis; L. d. = Leishmania donovani; L. i. = Leishmania infantum; L. ma. = Leishmania major;

L. me. = Leishmania mexicana; P. b. = Plasmodium berghei; P. f. = Plasmodium falciparum; T. b. b. = Trypanosoma brucei

brucei; T. b. r. = Trypanosoma brucei rhodesiense; T. c. = Trypanosoma cruzi.

NC = no cytotoxicity; ND = not determined; NS = no selectivity (<1). Selectivity Index = CCsp value / ICso value; the value

must be > 1.

o CCso value /

Compd Natural product Source Parasite ICs0 value Selectivity Index Ref.
1 renieramycin Neopetrosia sp. L.a 0.2 pg/mL 2.2 uyg/mL/11.0 43
2 araguspongin C Haliclona exigua ‘ L.d. ‘ 18.6-47.2 uyg/mL | 34.6 ug/mL / 1.9-NS |44, 45

o) bl
3 8,9-dihydrocoscinamide B Conscinoderma sp. L.d. >801€ IOnEIgb/Irtwlqcl)_n at ND 46, 47
des-N- .
4 methylxestomanzamine A Indonesian sponge L.d. 35.0 pug/mL NC 50
L.d. 0.97 La/mL 1.2 pg/mL/1.3 50
P.f -~ ug/m 1.2 pg/mL / 266.7
. . 0.0045 pg/mL
5 manzamine A Indonesian sponge >97% . ¢
P.b o suppression a ND 51
100 pmol/kg (in vivo)
. . L. d 6.2 ug/mL 1.1 ug/mL / NS
6 8-hydroxymanzamine A Indonesian sponge b f 0.006 pg/mL 1.1 pg/mL / 183 50
. . L.d. 3.8 pg/mL
7 manzamine E Indonesian sponge pf 3.4 pg/mL NC 50
. . L.d. 4.2 pg/mL
8 manzamine F Indonesian sponge pf 0.78 pg/mL NC 50
: . L. d 14.0 pg/mL
9 12,34-oxamanzamine A Indonesian sponge pf 4.76 pg/mL NC 50
. . L. d 3.2 yg/mL 4.76 ug/mL / 1.5
10 6-deoxymanzamine X Indonesian sponge b f 13 pg/mL 4.76 yg/mL / 3.6 50
. L. d 5.7 pg/mL
11 manzamine X Acanthostronglyophora sp. b f 0.9 pg/mL NC 50
) L.d. 25.0 yg/mL
12 manzamine J Acanthostronglyophora sp. pf 1.3 pg/mL NC 52
. ) L.d. 1.1 yg/mL 4.2 ug/mL /3.8
13 manzamine A N-oxide |Acanthostronglyophora sp. pf 0.011 pg/mL 4.2 pgimL / 382 52
14 ircinal A Acanthostronglyophora sp.‘ L.d. ‘ 4.6 pg/mL NC 52
. L. d 0.9 pg/mL
15 ircinol A Acanthostronglyophora sp. b f 2.4 pg/mL NC 52
. L. d 2.5 yg/mL 4.3 ug/mL /1.7
16 6-hydroxymanzamine E |Acanthostronglyophora sp. b f 0.78 pg/mL 4.3 ugimL /5.5 52
) L.d. 4.2 pg/mL
17 neo-kauluamine Acanthostronglyophora sp. pf 17 ug/mL NC 52
. L.d. 1.6 pg/mL 3.9ug/mL/2.4
18 manzamine Y Acanthostronglyophora sp. pf 0.42 pg/mL 3.9 ug/ml /9.3 53
19 12,28-oxamanzamine A |Acanthostronglyophora sp.‘ L.d. ‘ 7.8 pg/mL NC 53
12,28-oxa-8-
20 hydroxymanzamine A Acanthostronglyophora sp.| L. d. 24 pg/mL NC 53
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12,28-oxamanzamine E |Acanthostronglyophora sp.‘

8-acetoxymanzamine A

8,12-diacetoxymanzamine

A

8-methoxymanzamine A

zamamidine C

3,4-dihydro-6-hydroxy-
10,11-epoxymanzamine A

3,4-dihydromanzamine J

N-oxide
12-deoxyascididemin
ascididemin
eilatin
convolutamine |

convolutamine J
psammaplysin F

psammaplysin G

psammaplysin H

dibromopalauamine

longamide B

oroidin

hymenidin

dispacamide B

stevensine

spongiacidin B

sceptrin

Semi-synthetic

Semi-synthetic

Semi-synthetic

Amphimedon spp.

Amphimedon spp.

Amphimedon spp.

P. echinatum

P. echinatum

P. echinatum
Amathia tortusa
Amathia tortusa

Hyatella sp.
Pseudoceratina sp.

Pseudoceratina sp.

Pseudoceratina sp.

Axinella verrucosa

Agelas dispar

Axinella sp. / Agellas sp.

Axinella sp. / Agellas sp.

Axinella sp. / Agellas sp.

Axinella sp. / Agellas sp.

Axinella sp. / Agellas sp.

L.d.

L.d.
P.f.

L.d.
P.f.

L.d.
P.f.

T.b. b.

P.f.

T.b. b.

T.b.r.

P.f
L.d.
T.c.

T.b.r.

P.f
L.d.
T.c.

T.b.r.

P.f
L.d.
T.c.

T.b.r.

P.f
L.d.
T.c.

T.b.r.
P.f
L.d.
T.c.

T.b.r.
P.f
L.d.
T.c.

Axinella sp. / Agellas sp. ‘ T.b.r. ‘

S3

18.0 pg/mL

3.4 pg/mL
0.0096 pg/mL

16.0 pg/mL
1.3 pg/mL

5.0 pg/mL
0.037 ug/mL

0.27 ug/mL
0.58 pg/mL

0.04 pg/mL
0.97 ug/mL

4.4 pg/mL
7.0 pg/mL

0.077 uM
0.032 uM
1.3 uM
1.1 uM
13.7 uM

5.6 uM
1.9 uM

5.2 uM
0.4 uM

0.5 pg/mL
1.5 pg/mL
1.1 yg/mL
69.0 ug/mL

1.5 pg/mL
7.5 pg/mL
3.8 pg/mL
33.0 pug/mL

12.2 yg/mL

7.9 pg/mL

15.4 ug/mL
> 30.0 pg/mL

77.6 ug/mL
12.5 pg/mL
29.9 ug/mL
73.1 ug/mL

40.1 pg/mL
1.3 pg/mL
> 90.0 pg/mL
> 90.0 pg/mL

25.3 yg/mL
4.9 pg/mL

75.8 ug/mL

>90.0 pg/mL

13.5 pg/mL
1.1 pg/mL
41.6 ug/mL
72.2 ug/mL

9.7 pg/mL

NC

370 pg/mL / 109
370 ug/mL / 38542

NC

980 pg/mL / 196
980 pg/mL / 26486

14.1 pg/mL / 52
14.1 ug/mL / 24

3.6 ug/mL /90
3.6 ug/mL / 3.71

3.6 ug/mL / NS
3.6 ug/mL / NS

7.6 UM/ 99
1.5 uM / 47
ND
22 UM / 18
ND

>3.5/NS
10.9 uM /5.7

18.7uM /3.6
>40 uM /> 97

4.5 ug/mL/9
4.5ug/mL /3
4.46 ug/mL / 4
4.46 pg/mL / NS

9.9 ug/mL /6.6
9.9 ug/mL /1.3
9.9 ug/mL /2.6
9.9 ug/mL / NS

76.4 ug/mL /6.3

76.4 ugimL /9.7

76.4 ugimL /4.9
ND

75.7 ug/mL / NS
75.7 yg/mL / 6.1
75.7 yg/mL / 2.5
75.7 uyg/mL /1.0

>90 ug/mL/>2.2
> 90 yg/mL /> 69.2
ND
ND

>90 ug/mL/>3.5
>90 yg/mL /> 18.3
>90 ug/mL/>1.2
>90 ug/mL/>1.0

35.6 yg/mL /2.6
35.6 ug/mL / 32.3
35.6 ug/mL / NS
35.6 ug/mL / NS

>90 ug/mL/>9.3
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agelongine

3-hydroxyacetylindole

acetyl-B-oxotryptamine

3-formylindole

fascaplysin
homofascaplysin

staurosporine

tryptophol

didemnidine A

didemnidine B

diazepinomicin

paenidigyamycin A

viscosamine

3-tridecylpyridinium
alkaloid

3-tridecylpyridinium
alkaloid

batzelladine A

norbatzelladine A

dinorbatzelladine A

dinordehydrobatzelladine B

Axinella sp. / Agellas sp.

Bacillus pumilus isolated
from Antipaties sp.

Bacillus pumilus isolated
from Antipaties sp.

Bacillus pumilus isolated
from Antipaties sp.

Hyrtios cf. erecta
Hyrtios cf. erecta ‘

Streptomyces sp.

Spongia sp. and Ircinia sp.

Didemnum sp.

Didemnum sp.

Micromonospora sp. from
Aplysina aerophoba

Paenibacillus sp.

Haliclona viscosa

Synthetic

Synthetic

Monanchora arbuscula /
Clathria calla

Monanchora arbuscula /
Clathria calla

Monanchora arbuscula /
Clathria calla

Monanchora arbuscula /
Clathria calla

S4

P.f
L.d.
T.c.

T.b.r.
P.f
L.d.
T.c.

T.b.r.
P.f

L. ma.
T.b.b.

L.d.
T.c.
T.b. b.
P.f.

T.c.
T.b.r.
P.f.

T.c.
T.b.r.
P.f.

T.b. b.

L. ma.
L.d.
T.b.b.
P.f

L. ma.

L. me.

T.b.b.
P.f

L. ma

L. me.

T.b.b.
P.f

L. ma.

L. me.

T.b.b.
P.f

P.f.

P.f.

P.f.

P.f.

11.1 yg/mL
51.6 pug/mL
60.0 pug/mL

49.9 pug/mL
11.2 yg/mL
43.2 ug/mL
>90.0 pg/mL

20.6 pM

19.4 yM

26.9 M

0.17 pg/mL
0.05 pg/mL

0.014 pg/mL

5.3 uM
0.02 pM

9.6 pg/mL
49.4 ug/mL
5.9 pg/mL
5.1 pg/mL

130.0 uM
59.0 uM
41.0 pM

82.0 M
44.0 pM
15.0 uM

13.6 uM

0.75 uM
7.0 uM
0.8 uM
9.1 uM

0.7 uM
0.8 uM
0.4 uM
0.05 pM

0.8 uM
0.2 uM
0.2 uM
0.07 pM

0.6 uM
1.1 uM
0.5 uM
0.2 uM

0.3 uM

0.2 uM

0.9 uM

0.8 uM

>90 pug/mL /> 8.1
>90 ug/mL/>1.7
>90 ug/mL/>1.5

>90 ug/mL/>1.8

>90 ug/mL /> 8.0
>90 ug/mL /> 2
>90 pug/mL /> 1

ND

66 uM / 3.4

ND

2.5 ug/mL /14.7
2.5 ug/mL /50

1.1 ug/mL /78

1.3 uM/0.25
1.3 uM /65

63.5 ug/mL / 6.6
63.5 ug/mL /1.3
63.5 ug/mL / 11
63.5 pg/mL / 13

24 uM / NS
24 uM / NS
24 uM / NS

25 uM / NS
25 uM / NS
25 uM /1.7

ND

NC

26 M / 37
26 uM / 33
26 uM / 65
26 uM / 520

16 uM / 20
16 uM / 80
16 uM / 80
16 uM / 229

14 uM / 23
14 uM /13
14 uM / 28
14 uM / 70

2.9uM /9.7

4.7 UM/ 24

ND

ND
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dihomodehydrobatzelladin
63
eC
64 clathriadic acid
65 ptilomycalin A
66 batzelladine L
67 norbatzelladine L
68 batzelladine F
69 batzelladine D
70 monalidine A
71 ‘ ptilomycalins E
72 ‘ ptilomycalins F
73/74 ‘ ptilomycalin G / H
75 ‘ crambescidin 800
76 ‘ fromiamycalin
77 ‘ unguilicin A
tricyclic guanidinium ion
78 X -
batzelladine mimic
tricyclic guanidinium ion
79 X -
batzelladine mimic
80 spiroaminal guanidinium
ion
81 lissoclinotoxin E
82 thiaplakortone A
83 ‘ thiaplakortone B
84 ‘ thiaplakortone C
85 ‘ thiaplakortone D
86 thiaplakortone A analogue
87 ‘ 8-oxo-tryptamine
_ag| (E)/(Z)-bromo-2’-demethyl-
(EIZ) 88‘ 3’-N-methylaplysinopsin
89 ‘ hyrtiodoline A
90 ‘ caulidamine A
91 ‘ caulidamine B

Monanchora arbuscula /
Clathria calla

Monanchora arbuscula /
Clathria calla

Monanchora arbuscula /
Clathria calla

Monanchora arbuscula

Monanchora arbuscula

Monanchora arbuscula

Monanchora arbuscula

Monanchora arbuscula

‘ Monanchora unguiculata
‘ Monanchora unguiculata

‘ Monanchora unguiculata

‘ Monanchora unguiculata ‘
‘ Monanchora unguiculata ‘

‘ Monanchora unguiculata

Synthetic
Synthetic

Synthetic

Philippine didemnid
ascidian

Plakortis lita

Plakortis lita

| | P
‘ Plakortis lita ‘
‘ Plakortis lita ‘

Synthetic

‘ Fascaplysinopsis reticulata ‘

Fascaplysinopsis reticulata

Hyrtios sp.

‘ Caulibugula intermis ‘
‘ Caulibugula intermis ‘
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T.c.
L.d.
L.d.

T.b. b.

T.b.b.

P.f.

Tbb

P.f.

T.b. b.
P.f.
P.f.

4.5uM

2.3 uM

0.1 uM

0.3 uM
2.0 uM
2.0 uM

0.4 uM
7.0 uM
2.0 uM

5.0 uM
4.0 uM

64.0 pM
2.0 uM

8.0 uM
2.0 uM

0.35 uM
0.23 uM
0.46 uM
0.52 uM
0.24 uM
12.89 M

4.0 uM
59.0 uM

9.0 uM
2.0 uM (amastigote)
34 uM
(promastigote)

8.0 uM

3.9uM
0.7 (promastigote)
4.4 uM (amastigote)
0.6 uM

43uM
3.9 uM
0.051 pM

0.65 pM
0.30 pM
0.28 pM

3.5 uM
0.7 uM

8.8 pg/mL
8.0 pg/mL

15.2 uM
8.3 uM
12.9 uM

ND

ND

0.1 uM /1

<0.1pM/NS
22 uM / 11
22 uM / 11

ND
85 uM /12
85 uM /43

10 uM / 2
10 uM / 2.5

130 pM /2.0
130 pM / 65

26 uM /3.3
26 uM /13

0.85 uM /2.4
1.61uM/7
0.92 uM /2
1.31uM /25
117 uM /5
7.66 uM / NS

84 uM / 21
84 pM /1.4

45uM /5
45 uM / 22

45 M /1.3

> 150 pM / > 19

NC

NS
NS
3.9uM /76

>40 uM /> 62
>40puM /> 133
>80 uM /> 285

ND
ND
ND

> 200 pM / > 13
ND
ND
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eudistidine C
eudistidine A
eudistidine C analogue
netamine K
mirabilin A

mirabilin B

1,8a;8b,3a-didehydro-8b-

hydroxyptilocaulin

1,8a;8b,3a-didehydro-8a

hydroxyptilocaulin
netamine O
netamine P
netamine Q

nortopsentin A

ingamine A

hydroxyingamine A

dihydroingenamine D

neopetrosiamine A

marinacarboline A

marinacarboline B

marinacarboline C

marinacarboline D

13-N-demethyl-
methylpendolmycin

methylpendolmy-cin-14-O-

a-glucoside
meridianin A

4-methoxymeridianin A
meridoquin
meridianin C
meridianin G

monamphilectine A

lepadin D

lepadin E

lepadin F

Eudistoma sp.
Eudistoma sp.
synthetic
Biemna laboutei
Biemna laboutei

Monanchora unguifera

Monanchora unguifera

Monanchora unguifera

Biemna laboutei
Biemna laboutei
Biemna laboutei

Spongosorites

Petrosid Ng5 Sp5

Petrosid Ng5 Sp5

Petrosid Ng5 Sp5

Neopetrosia proxima

Marinactinospora
thermotolerans

Marinactinospora
thermotolerans

Marinactinospora
thermotolerans

Marinactinospora
thermotolerans

Marinactinospora
thermotolerans

Marinactinospora
thermotolerans

Psammopemma sp. /
Aplidium meridianum

synthetic

synthetic
Aplidium meridianum
Aplidium meridianum

Hymeniacidon sp.

Didemnum sp.

Didemnum sp.

Didemnum sp.
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2.8-4.2 uM
1.4 pM

1.1 M

2.4 uM

21.0 uM

17.6 pg/mL

3.8 pg/mL

3.8 pg/mL

17.0 uM
33.0 M
8.4 uM
0.4 M

0.09 pg/mL
5.98 ug/mL

0.22 pg/mL
5.83 ug/mL

0.078 pg/mL
3.12 ug/mL

2.3 uM

1.9 uM

15.6 uM

3.4 uM

3.6 uM

18.7 uM

5.0 uM

12 uM

40 pM
200 uM
14.4 UM
9.7 uM
0.04 uM

5.6 pg/mL
37.2 ug/mL
10.0 pg/mL

0.38 pg/mL
2.2 ug/mL
0.9 pg/mL

0.23 pg/mL
2.6 pg/mL
0.3 pg/mL

NC
NC
NC
>1 M /NS
>1puM /NS
NC

NC

| |
| |
| |
| |
| |
| |
e
>0.01 uM /NS
‘ >0.01 uM /NS ‘
‘ >0.01 uM /NS ‘
‘ 6.6 UM / 14 ‘

>10 yg/mL /> 111
>10 yg/mL />1.7

> 10 ug/mL /> 45
>10 yg/mL />1.7

>10 ug/mL /> 128
>10 yg/mL /> 3.2

ND

>50 uM /> 26
>50 uM / > 3.2
>50 uM /> 15
>50 uM /> 14
>50 UM / > 2.7
>50uM/>5

15.0 uM /1.2

> 420 uM /> 10 ‘
>333uM/> 1.7

|

|

‘>87pM/>60pM
‘>119pM/>11pM‘
|

ND ‘

>30 ug/mL/>5.4
> 30 pg/mL / NS
> 30 ug/mL />3

16.2 ug/mL / 43
16.2 pg/mL / 7.4
16.2 ug/mL / 18

18.43 ug/mL / 80
18.43 ug/mL / 7.1
18.43 ug/mL / 61
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Table S2: Plasmodium falciparum Top hits by ICso: <~1 pg / mL or <~1 yM, and SI>10, ordered by

Selectivity Index.

Compound Natural product Source ICs0 value Sl Ref.
8 manzamine F Indonesian sponge 0.78 ug/mL NC 48
1 manzamine X Acanthostronglyophora sp. 0.9 pg/mL NC 48
94 eudistidine C analogue synthetic 1.1 uM NC 79
22 8-acetoxymanzamine A Semi-synthetic 0.0096 ug/mL 38542 54
24 8-methoxymanzamine A Semi-synthetic 0.037 pg/mL 26486 54
56 viscosamine Haliclona viscosa 0.05 uM 520 70
13 manzamine A N-oxide Acanthostronglyophora sp. 0.011 pg/mL 382 52
85 thiaplakortone D Plakortis lita 0.28 uM >285 75
5 manzamine A Indonesian sponge 0.0045 pug/mL 266.7 48
57 3-tridecylpyridinium alkaloid Synthetic 0.07 uM 229 70
6 8-hydroxymanzamine A Indonesian sponge 0.006 pg/mL 183 48
84 thiaplakortone C Plakortis lita 0.30 uM >133 75
106 dihydroingenamine D Petrosid Ng5 Sp5 0.078 pg/mL >128 86
104 ingamine A Petrosid Ng5 Sp5 0.09 pg/mL >11 86
35 psammaplysin H Pseudoceratina sp. 0.4 uM >97 59
49 homofascaplysin Hyrtios cf. erecta 0.014 pg/mL 78 63
82 thiaplakortone A Plakortis lita 0.051 uyM 76 75
58 3-tridecylpyridinium alkaloid Synthetic 0.2 yM 70 70
83 thiaplakortone B Plakortis lita 0.65 uM >62 75
122 lepadin F Didemnum sp. 0.3 pg/mL 61 93
48 fascaplysin Hyrtios cf. erecta 0.05 pg/mL 50 63
105 hydroxyingamine A Petrosid Ng5 Sp5 0.22 pg/mL > 45 86
25 zamamidine C Amphimedon spp. 0.58 pg/mL 24 47
121 lepadin E Didemnum sp. 0.9 pg/mL 18 93
103 nortopsentin A Spongosorites 0.4 uM 14 84
67 norbatzelladine L Monanchora arbuscula 0.4 uM ND 71
119 monamphilectine A Hymeniacidon sp. 0.04 uM ND 92
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Table S3: Trypanosoma Top hits by ICso: <~1 ug / mL or <~1 yM, and SI>~10, ordered by

Selectivity Index.

Compd Natural product Source Parasitea ICso value Sl Ref.
28 12-deoxyascididemin P. echinatum T.b.b. 0.077 uM 99 54
26 3,4-dihydro-6-hydroxy-10,11- | 5 16 don spp. T b. b, 0.04 ug/mL | 90 47

epoxymanzamine A

57 3-tridecylpyridinium alkaloid Synthetic T.b.b. 0.2 yM 80 70
) . T.b.r. 0.23 pg/mL 80

122 lepadin F Did . 93
epadin idemnum sp T e 2.6 pg/mlL 71

50 staurosporine Streptomyces sp. T.b.b. 0.02 uM 65 64

56 viscosamine Haliclona viscosa T.b.b. 0-4 uM 65 70

25 zamamidine C Amphimedon spp. T.b.b. 0.27 pg/mL 52 47

29 ascididemin P. echinatum T.b.b. 0.032 uM 47 55
. , T.b.r. 0.38 ug/mL 43

121 lepadin E Did . 93
epadin idemnum sp T e 2.2 pg/mlL 74

48 fascaplysin Hyrtios cf. erecta T.b.r. 0.17 pg/mL 14.7 63

58 3-tridecylpyridinium alkaloid Synthetic T.b.b 0.5 uM 28 70
) ) ) T.b.r. 0.5 pg/mL 9

36 dibromopalauamine Axinella verrucosa Te 69.0 pg/mL NS 60
: . T.c 3.5uM ND

86 thiaplakortone A analogue Synthetic T b b 0.7 uM ND 57

Table S4: Leishmania Top hits by I1Cso: <~1 ug / mL or <~1 uM, and SI>~10, ordered by Selectivity

Index.
Compd Natural product Source Parasitea ICso value Si Ref.
15 ircinol A A"a”’h"s’; ‘;)”g’y"pho’ a L d. 0.9 ug/mL NC 52
L. ma 0.8 uyM 20
57 3-tridecylpyridini Ikaloid Syntheti 70
ridecylpyridinium alkaloi ynthetic L me. 0.2 uM 80
. . . . L. ma. 0.7 uyM 37
56 viscosamine Haliclona viscosa L me. 0.8 UM 33 70
. _ . . L. ma. 0.6 uyM 23
58 3-tridecylpyridinium alkaloid Synthetic L me. 14 uM 13 70
1 renieramycin Neopetrosia sp. L a 0.2 pg/mL 11.0 41
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