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Nearly 50% of marketed drugs used today are of natural origin

or are inspired by natural products.

S*/NM, 207, V, 142, 7.5 B, 346,184

’ s Vs
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brief definition/year
biological macromolecule, 1947
unaltered natural product, 1997
botanical drug (defined mixture), 2012
natural product derivative, 1947
synthetic drug, 1997
synthetic drug (NP pharmacophore 1, 1997
vaccine, 2003
mimic of natural product, 2003

11
P

=29

code
B

N
NB
ND
s

a*

v
/NM

S/NM, 217, 11

ND, 356, 18.9

S, 463, 24.6_/
aB aN «NB «ND =S S/NM =S* =S*/NM sV

Newman D.J. and Cragg G.M., J. Nat. Prod., 2020, 770-803
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Are natural products still good drug candidates? O Universte

87

=>» Determinism / chemical ecology

-
Ul
T

=
o
T

PC2 (14%)
w

Distance inhibition Zone line Contact inhibition Overgrowth
o .
_5 e
. . .. A B
=>» Diversity / Stereoselectivity . g
{ -
:e |
i |
: ’ . ik " ’ ° beqicewm
&

=>» Druglikeness (Lipinski)

Percantage in OrugBanksUNPD ()

Bertrand S. et al., Biotechnol. Adv., 2014, 1180-1204

p- Gu J. et al., Plos One, 2013, 62839
J. Chem. Inf. Model. 2018, 58, 1518-1532 ) Chen Y. et al., Biomolecules, 2019, 43

Porcentage in DrugBankUNPD [T




The chemical space of natural products:
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origins, prefered phyla, chemical distribution

= 400,000 natural products described

11 NPs from plants

[0 NPs from bacteria

NPs from marine organisms
[0 NPs from fungi

© 1 NPs from animals

30%

25%

373 \ 20%
9144

15%

10%

5%

0%

Flg. 3 Overlap of NPs taxonomic provenance in COCONUT

19%

28%

27%

0,
10% 0%
5% 5%
H H 1%
—
Shikimates and Fatty acids Polyketides Alkaloids Terpenoids Amino acids and  Carbohydrates Other
phenylpropanoids peptides

Tay D.W.P. et al., Sci. Data, 2023, 10:296
Sorokina M. et al., J. Cheminform. 2021, 13, 2
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: an immense reservoir of chemical diversity | L5
3
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o
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‘.-‘;érrdichemicaﬂy_assesg?e, T !
& {9 z 3 : ‘ T 18
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chemodiversity U Uanerate

Ol{gm of life; 71 % of earth surface

The highest reservoir for blod(ersuy ca. 10° plants and animals and 10° microorganisms

High competition (up to 1000 species per mz) extreme environments (salinity, pressure, UV)

- Diversity of mlcrbh,la1 communities ionts)
~

{5 ,%g: mm) Special features: = unique pathways
~ - halogenated compounds
%
g 3 .
No history. of traditional use in medicine -3 -

-
Issues: access, culture susta'mh.lllty -

\ ‘- x > 1
9F|rst chemlcahnvestg;tlons pgﬁy 1960's o BE o

.Vi‘ -
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The « silent » world, source of chemodiversity 1 anietis

Annual description of original MNPs from marine-sourced fungi
(incl. mangroves)

Number of New Compounds
N w ey wv
o © © ©°
& & & o

[ury
o
o

0

MNPs: ca. 27,000 novel natural products

M Marine invertebrates

Microorganism ® Microorganisms
Bacteria
Fungi

Marine
invertebrates
Sponges
Tunicates
Worms
Soft corals
Bryozoans
Mollusks
Fish

Carroll. A.R. et'@llyNat. Prod. Rep.: annual reviews



l‘eme' Marine Mycotheca Strains Collection - MMS

UR 2160 - Institut des Substances et Organismes de la Mer

— ~1700 marine fungal strains stored, from coastal environment samples:
sediments, seawater, invertebrates, seaweeds, marine microbiomes

Direction:  Nicolas Ruiz nicolas.ruiz@univ-nantes.fr
Curator: Thibaut Robiou du Pont thibaut.robiou@univ-nantes.fr

Isolation of bioactive NPs for - therapeutics
- nutrition (lipids)

- biocontrol

@ Biosynthesis of fungal NPs and elicitation
% Chemical ecology in marine environments: fungi vs - fungi

- bacteria -
- microalgae i’
- invertebrates T
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Strategies for researching natural products for therapeutics Vit
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« Top-down » strategies TD'LAA%ETIEHEGR, ol :

ku,

‘ Traditional use of plants and animals: ethnopharmacology

‘ Screening natural extracts libraries

— Bioguided fractionation
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A historical gold-standard pipeline: bioguided purification

—

Bioguided fractionation Hits selection

| |

Pura g g -




Principle of bioguided fractionation and purification i

W Université

Bioactive crude extract

Fr.1 Fr.2 Fr.3 Fr. 4 Fr. 6 Fr.7 Fr.8 Fr.9

I O 11—
S Fra Fra2 P43 Frah Froa5 (Fro4-6)<FF 4T

\ Wl \' M, | | | | |
7| Fr.4-6-1 Fr.4-6-2 (Fr.4-6-3 r.4-6-4 Fr.4-6-5 Fr.4-6

) 4

1

‘

4P } Purified bioactive compound Structure? \ Vi

¢
B ?
| New/known compound® )3/“

Fr.4-6-7 Fr.4-6-8 Fr.4-6-9 Fr.4-6-10
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Strategies for researching natural products for therapeutics U iniversie

« Top-down » strategies main issues: lack of novelty / few compounds in a series

Sesbania grandiflora leaf extract

o, Retention o “Tentative ID
time (min)

3136 Cafleoyl ghucose

317 19312 Ferulic acid

T
s.ocs , 2 Tel
3 s 37127 Ferulic acid derivative 1 SG-A
sses{ 4 s, 44352 Ferulic acid derivative 2
s 626 90136 Kaempferol-rhamnose-hexose-
shamaose derivative 1 .
50687 %. &8 755.52  Quercetin-rhamnose-hexose-
shamacse 11.68
ases] 7 e 88553 Kaempferol-thamnose-hexose-
shamnose derivative 2
soes] s 7973 a 45086
9 798 740.45
3.5cs
2
2 10 s3s 59365 Kacmpferol-3-rutinoside
T 30es4 1 om 16302 p-coumaric acid 13.61
= 12 928 193,14 Ferulic acid isomer /
£ 2.ses ——
2 S
s
E sues 626
1.5c8
1
1.0e54 0.66 4
2 o 593
s.057 4 1.19 a7 5.02 5
A
0.0
> = To = A

3
Time, min

Mahmud N. et al., Mal. J. Microbiol., 2020, 382-385

Humulus japonicus leaf extract bcmfi Qo
i L)

o

@
s O
x10 L] oR,
1 w o U
3 i i ", ™ oc,
09 o
11 oH o @R =5 D germyrancside
08 Ry=h 181 Ry=a-L 2
e et (8oL araiomanoy!. (1 1.0 ghsopranasida
0.7
on
0.6 . .
R0
0.5 or
fegadins "IEN,
04 ocH 71 Ry=p-0-glycopyranceice
128 |19 R
03 “
] 5 6 o
02 -
R 15\ 1 {8) Ry=(R}05 D ghicopranasde
01 - d 18) Ry={S)-0-f- D-gluzcayrancaide:
0 -

1 23 45 67 8 9 10111213 14151617 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57

Counts vs. Acquisition Time (min)

H.J. Lee et al., Molecules, 2019, 1435



Screening of marine-sourced Penicillium extracts for osteosarcoma proliferation inhibition IS©Mer
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” Atlantic
¢ gehe
ATLANTHERA Screen

> Screening for cytotoxicity: EtOAc and/or EtOAc/CH,Cl, (1:1) extracts of cultures on sea water media

——> =500 fungal culture extracts screened

mN e P

: LStrain MMS351
= ]
0] 11 days culture
g YES/sea water medium
5 27°C

EtOAC total extract

5 POS1: 21% inhibition at 50 ng/mL
g g AT6-1: 11% inhibition at 50 ng/mL
é 3 KB : IC;, = 57 pg/mL




Isolation of bioactive metabolites from P. ligerum strain MMS351

OH O OH

OH O OH
SO, L
0]
Physcion

o)
Emodine
OH
OH O O
L Cr™
HO (@] OH HO (0] (@]
Norlichexanthone Alternariol
LIGERIN

Isolated compounds
OH

ICs, (POS1) = 78 nM

IS4 Mer
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Screen

‘)&0

ATLANTHERA

Orcinol

o)
HO OH
o)
O\

3-0-methylcurvulinic acid

.wOCHj

Y (0]
o
O

15,25,3R,6R,13R,14R

Olll

\_

OH
COOH

HO CH,

Orsellinic acid

H5CO
HO

H,C

O
CHj;

Penicillic acid

0]

Vansteelandt et al., J. Nat. Prod., 2013,7 6, 297-301




In vitro comparative evaluation of ligerin vs TNP-470 and standard anticancer compounds 1S4 Mer
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ATLANTHERA Screen

—-1929
—8-52052
* —POS1
—-AT6-1
0SRGa

Cell wiability (%)

. oo 2 Murine cell lines Human cell lines
IC50 (NM) Sl IC50 (NM) Sl
Ligerin POS1 L929 Sa0S2 HFF2
==) Ligerin 78 >2300 >29 137 >2300 >17 =
TNP470 2 >2300 >061 508 1979 4
Paclitaxel 95 521 5 52 NT
Vincristine 75 419 6 11 NT
=) Doxorubicine 43 161 4 48 NT
Irinotecan 6300 6500 1 NT NT
i (N Fludarabine 5700 17500 3 NT NT
o
O\”/NH o
o o
Takeda Pharm. Ligerin: - activity higher on osteosarcoma cell lines

- similar activity with vincristine and doxorubicine on POS1 cell line

- lowest toxicity on non-tumor cell lines (L929 and HFF2)

- highest selectivity on human cells



Ligerin analogs library construction: semisynthesis of new Cé6-branched derivatives

3-steps optimized semisynthesis
from commercial fumagillin:

-

=
1/ Alkaline hydrolysis

rt, 18 h

2/ Esterification
rt, 24 h

3/ Halogenation
rt, 24 h

IS4 Mer
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W Université

Atlantic

Bed
L B&ne
ATLANTHERA Screen

""//,/ O/
c=) \ \ \ \ OH

[e]
Fumidil B® NaOH/H,0
Dicyclohexylamine fumagillin

Ligerin

DMAP+Pyridine+ o
phthalic anhydride

DMAP+Pyridine+

ini hydrid
succinic anhydride DMAP+Pyridine+

diglycolic anhydrlde

02 A

DMAP+Pyridine+

glutaric anhydride
ye /

hw”’o vl o
: :
Y\/M\OH
o o

l LiBr+AcOH+THF

ol
° §
o
I
[elll}
Q
0:2
o
I
I
I

3/ 54\

4 s1\/" s2\/ -
cl cl HO\ E o
HO ) Ho ) =
\ o \ (o}
&z Pz P
o
: "'.0/ -'.,O/ o
O\/\/\H/OH o\H/\O /\H/OH o~
o o HO T
Rdt:27 % Rdt:32% o Rdt:27 % Rdt:42 %
QchIoro-G-O-qutaryl-fumagilloy QhIoro-G-O-diglycolyl-fumagiW k—chIoro-G-O-phtaIyI-fumagillty &bromo-6-0-succinyl-fumagily




Ligerin analogs library construction: semisynthesis of new halogenohydrin derivatives 1§©Mer
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ATLANTHERA
o :

Screen

 —
- "0— a _
6Y\/\/\/\/COOH OH
fumagillin fumagillol RK-95113 7-chloro RK-95113
6-0-succinyl fumagillol ligerin
C C
cl
HO & =

.,,,/O -

O AN _COOH
0

7-chlorofumagillin

7-chlorofumagillol

a) Hydrolysis (0.5 N NaoH, rt, 18 h); b) Esterification (anhydride, DMAP/dry pyridine, rt, 24 h); c¢) Halogenation (LiCl or LiBr, THF, acetic acid, rt, 24 h).

Blanchet E. et al., Eur. J. Med. Chem., 2014, 79C, 244-250; Egorov etal., FR 2973376 B1 (2013), WO 2012130906 A1(2012)



Antiproliferative evaluation of new analogs of ligerin

- no enhancement of the activity

-> Ligerin exhibits the highest activity
and selectivity

]

|
|I|].

Tumoeal valume [mm’)
¥ 8 &8 B

1
1
£

§
Fa

Ligerin (30mg/kg), SC CTL

Human cell lines

Murine cell lines

Concentration (nM)

120% 140%
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> > 80%
5 6% z
e 2 60w
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8 O 0%
3 20%
20%
c
—
p— 0% 0%
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= Sa0s2 POS-1
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— 8% l\“ =
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a o)
k= -\ = © 20%
S 4% >
3 3
C © 2%
0% 0%
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o & D £
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Concentration (nM)
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Blanchet E. et al., Eur. J. Med. Chem., 2014, 79C, 244-250 ; Egorov et al., FR 2973376 B1 (2013), WO 2012130906 A1(2012)
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Nature is a source of large under-explored chemical libraries IV Nantes

The chaetoglobosins metabolic pathway

CHGG_01239 pya

1x acetyl 8x malonyl-CoA
-CoA 3x SAM

CHGG_ 01240 @

Ishiuchi K. et al., JACS, 2013, 7371-7377

@{‘\(S"’PCP(CHM) + e AJ"SMW

Chs‘\ CHGG_01239

N = NN
k\(o B )
" Sepop cheny
N (Credy reduciive releass
N NAD(P)H
H
o o

prochaet ngl lobosin | 41

CHGG_0
CheD ol G

20-dihydro-chaetogiobosin A 45
CHGG_01242-2
CheE

W Université

1 Biosynthetic Gene Cluster

4

1 pathway

&

1 main final product

4

Many co-metabolites

ZZ/AINSN

» > 80 chaetoglobosins
» from > 25 publications




. L L 156 Mer
« Bottom-up » strategies for enriching NPs libraries O Uinesie

from de novo dereplication of extracts

wSIBUS,
?A%L =5 " AL B B
JUJ/&- : B 2

MS-guided purification
of targeted compounds Hits selection

| |
Library jof

new (bioactive)/compounds -
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« Bottom-up » strategies for enriching NPs libraries O Vaneris

9.0
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7.0
eo—f
5.0
0]
30—;
z.o—f
1.0

0.0

410000 000)

———

754
5.0
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Jix100 000 000y
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02654
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=100 000 000y

0.0

Vs W=

7.
8.
9.
10

13.
14.
15.
16.

18

19.

20

21.

23.

25.

from de novo dereplication of extracts

. Acide pénicillique

. Acide orsellinigue

. Acide 3-0O-methyl-curvulinique
. Agroclavine

. Festuclavine

Dé ou épidéchloro-griséofulvine
Fiscaline A ou un de ses stéréosisomere
Alternariol

.FD-838

Griséofulvine

Fiscaline A ou un de ses stéréosisomeére
5',6'-Didéhydro-griséofulvine
Norlichéxanthone

. Fiscaline C ou Epifiscaline C
Fiscaline B

. Fiscaline C ou Epifiscaline C
Nortryptoquivaline

Tryptoquivalone

Physcion

Unknown compounds



Exploration of expressed chemical diversity, dereplication and classification: molecular networks

= GNPS:IGlob

al Natural ProductsfSc

3

Mixture of molecules

SW%Q %

Tryptophan N
[M+H]* m/z 221.09 NH, [M+H]* m/z 205.10 H,

H

Q .

OH

N-Acetyl-tryptophan

NH t 4
M) Tryptophamide

~— [M+H]" myz 204.11

Intensity

Tandem mass spectrometry

MS/MS spectium
of a2 22108

]JD 250
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Iy
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Exploration of expressed chemical diversity, dereplication and classification: molecular networks

= Dictionary of Natural Products

Marine Penicillium restrictum
MMS417

Cy3Hy605 [M+H]* |

Lactam macrolides E

PF 1163B

Melearoride A @ @ @ ’
P - »
S W, %
\/Y / @ ‘
, S © e
/
- a
oﬁ/(NEO/ I, 'Il
l’ a
I, 3
'I
'I

SRCECSECH ECHECHETHCHN NS
. N N BCECECECECE N BT
Le V.T. et al. Mar. Drugs. 2021, 19, 378

N-demethymelearoride A
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04499

.Mm

" In-house alkaloid database

</
é/.'/z’—'”’”‘ ey

—— 0 039398393930 99232099499%%2aqa
2320438043990 209320383993939°9992924909
2393933993999 99299939999292490a

. Overlap of alkaloid extract and the in-house alkaloid database

Figure 1. Full molecular network realized using MS/MS data from the alkaloid extract from the bark of Geissospermum laeve and the reference
ds from the in-hi alkaloid database. The cosine similarity score cutoff for the molecular network was set at 0.6. Details for clusters A—C

are presented in Figures S3 and S4, Supporting Information.

geissolaevine (1)

O-methylgeissolaevine (2)
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\_C—\'\RN\SI MS
Mzm‘ne 2
GNPS

Serpentine (14)
i C21H21N;05"
Compound 2 Yy T 6g m/z: 349.1528

(O Targeted nodes
o)

] ‘ |
X (o}
N
H
leuconolam (4)

Fox-Ramos et al. J. Nat Prod., 2017, 80-1007-1014




Penicillium expansum MMS42: neuroactive rare complex alkaloids

: Penicillium expansum MMS42 Neuroactivity on Diptera larvae
Marine sediments DCA medium, 10 days . )

Le Croisic, France

Bioguided purification LC-HRMS/MS analyses of extracts

/N

dereplication of 5 other known communesins

structure prediction for 7 putatively new communesins

Biological activities:
Few data :

- anfiproliferative (cytoskeleton?)
MED = 40 pg/g - antimicrobial, antiviral, insecticide
- cardiovascular effects (zebra fish)

Communesin B



http://www.afaha.com/revues/img-revues/31chrono.jpg

Biosynthesis of communesins: a common precursor and 2 equivalent series ?

DMV-communesins

COOH !
NH, A NHz
) N
N CnsB (TDC) H CnsE CnsJ
; epoxidase
L-Tryptophan Tryptamine (methyltransferase) hlne (ep ) hlfle
|Communesin K (14)| |Communesin 1(12) ‘
CnsF (4-DMATS) 9
CnsC (P450) Cnsl ) .
Other oxidative S or O CnsK (acyltransferase) DME- communesins
COOH anzymes ? OW ASCOA
1x i
Ha CnsA /
b (aurantiocalving: SCoA + Cnsl OY
N synthase) 2x 0 O (PKS) R= |  CommunesinA (1)
4-L- DMAT (11) CnsD Auranlloclawne (10} HO SCoA Ox_ Ny

(catalase?)

Communesin B (2)

=) Diversity of DME <> diversity of DMV?

Adapted from Lin et al., Angew. Chem. Int. Ed. 2015, 54, 3004-3007.



Molecular network of P. expansum MMS 42

GNPS-like networks t-SNE networks
MMS42 P G \ o %
., expansum _ .. .
DCA medium, 10 days !é ‘w,———“ < Communsgsin B
@ / \ —e—0
LC-HRMS/MS Yo Communesin A
of EtOAcC extracts /“‘ ~tno

/ Communesin A

[E S
h MZmine 2 \‘1\:,_ / |
@ 2 ﬂ; a
Communesin B
® OSSO N NDE|
@® | eecececceccc0s0000000000000e
@ o . . . .
@0 TEER® Only 2 DME-communesins annotated using automated dereplication
MetGem ) d ) @ @ ) @ ( I FEEEEEXEREEKXEKEEXEXXX
Min'frogmen’rs 14 At least 1 cosine > 0.5
Olivon et al., Anal. Chem., 2018, 90, 13900. Cosine: 0.55 Iterations: 1000

https://metgem.github.io



DME-communesins: fragmentation pattern allows dereplication and structure prediction

LC-MS/MS (ESI-IT-TOF)

Communesin B MS/MS spectrum

437.1

Neutral losses: E

- HQO -18 1821 451.1

[(CHy),-CO] i S A e

-[(CH4),-CO-CH] - 72 T o
Structure prediction DME-communesin

confirmation

Fragments :

m/z = 242 + R?
m/z =170 + R?

[M+H]* : m/z = [427+R'+R?]

Kerzaon et al. RCMS. 2009, 23, 3928-3938



Targeted dereplication of DME-communesins using MN and R-script

GNPS-like networks

3 - >
o o - @
®

J p &
.F -

Communesin A

Co unesin B
) 5. ng] ”w w§ ‘

111211821
: o Qe
® o oo o

S

t-SNE networks

Communes

Communsg

* “%e

in B

>sSin A

@® Node annotated as a DME-communesin. Node size = DME score



Complementary score calculation allows to map structural prediction on MN

GNPS-like networks — t-SNE networks Described communesins

R! R2 R3
A CO-CH, CH, DME
B CO-CH, CH, DME
C CO-CH, H DME
D CO-CH, CHO DME
E CO-CH, H DME
F CO-CH, CH, DMV
G CO-C,H; CH, DME
H CO-CH, CH, DME
-1 H CH, DME
-2 CO-CiH,,0 CH, DME
J CO-C.H, CH, DMV
K H CH, DMV

@ Other R? substituant
Hoang T.P.T. et al., Chem. Eur. J. , 2023, €202300103



Fragmentation pattern and MS/MS-based structure prediction of DMV-communesins

Aurantioclavine MS/MS pattern Communesin F MS/MS pattern

N

Intensity (x1.000.000)

\\\
40 [M+H-17]* /\ N
2101293 \

-17 R1 R ‘
e ntensity (x1.000.000)
35 -56 BN . m/z210 N/ N/ 70 ® [M+H]*
S N s 441.2661
10 m/z 171 N S .29 60
25 \I - m/z 198 50
20 /\ el a0 /\ /—\
/ 183.0044 [M+H-17]*
15 97/ | 30 42400
D N ~
0 m/z 130 N N 20 T\ [MeH-S61*
[M+H-97]* [VHH-56]* N H H P
130.0860 1710020 [VHH-29]" . -(243+R! -(187+R1) 4 2823
ne 154.0654 ‘ 198.1298 [M+H] H { ) 0 212 +‘ [M*'H'QT]'{
2071542 3 1440827188 078 3441785
0.0 T T T T \I T "v T ‘l LRARM BARA AL | m/2168+RZ m/2224+R oobiooyy ity b L ) T T T Tty T T
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.................................. >
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DMV-communesins targeted MN mapped with substituents prediction

GNPS-like networks

t-SNE networks
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Communesins: enhanced targeted MN reveals a huge unexplored chemical diversity

Communesin

No.*

Exact mass

Formula

Substituent

R R R

Communesin / 1 4562525  CpgH3NiO; CO-CHs CH; DME

3 Communesin | 2 508.2838  CarHigNiO; CO-CsHy CHy DME
H Communesin [ 9 5222631  C3HyNiO; CO-CsHy CHO DME
g Communesin E 4422369 CyH3NiO; CO-CHs H DME
8 Communesin H 484.2838  CioHiNiO; CO-CiHy CHs DME
H Communesin I-1 414242 CocHaoNiO H CHs DME
B Communesin F 4 4402576 CysHiN:O  CO-CHy CHy DMV
Communesin J 492.2889  C3pHigN:O  CO-GsHy CH; DMV

Coma00 4002263 CpsHpsN:O H H DME

Coma42-1 4422369 CyrH3oNiO; Not identified DME

Coma42-2 4422369 CyyHioNiO; Not identified DME

Comasa-1 4502369 CgHioNiO; CoHs CHO DME

Comas6-1 4562525 CpgHyNiO; CO-CHs CH; DME

Comas6-2 4562525  CygHiN;0, Not identified DME

Communesin I 5 4702318 CpgHyoNiO; CO-CH; CHO DME

Coma70-2 4702682 CpoHiNiO; CO-GoHs CHy DME

Comasg-1 4582318  CyHipoN;0; CO-CHO  H DME

Comasg-2 4582318 CyrH3oNiO; Not identified DME

Comass-3 4582318 Cy7HioNiOs Not identified DME

Coma72-1 4722474 CygHyNO; CoHsO CHO DME

Coma72-2 4722474 CygH3NiO; CHsO CHO DME

Coma74 4742631 CysHiNiOs CoHsO; CHy DME

Comas2 482.2682  CioH3NiO; CO-CiHs CH; DME

Comaga-1 4842474 CyoHiNiOs Not identified DME

Comage 4862267  CagHioNiOs CoH30; CHO DME

Comass 4882424 CpgHyNiOs CoHsO; CHO DME

Comaga-1 4942318 CyoHaoNsOs Not identified DME

Comaga-2 4942682 C3iHyN,O; CO-CsHy H DME

Coma94-3 4942682 CaiHyNiO; CO-CoHs CHs DME

Com496-1 4962474 CyH3N;03 CO-CH;O  CHy DME

Comag6-2 496.2838  C3iHyNiO; CO-CeHy CH; DME

o Coma9g 4982995  CaiHiNiO; CO-CoHs CHy DME
é Com508-1 508.2838  C3HiNiO; CO-CsHy CH; DME
§ Com510-1 5102631  C3iH3NiO; CO-CiHsO  CHs DME
3 Com512-1 5122787  CaiHiNeO; CO-CiH,0  CHs DME
3 Communesin t 7 5123151  CyHgoNiO; CO-CsHy  CHs DME
g Coms14 5142944 C3H3NiO; CO-CiHiO  CH DME
] Coms18 5182682  Ci3HiN;0, CO-CoHs CH; DME
H Com524-1 5242787  CyHiNiO; CO-CsH;0  CHs DME
£ Com524-2 5242787  CapHiNaO; CO-CsH,0  CHs DME
§ Coms28 52831  CyHaoN;0s CO-CsHinO  CHy DME
2 Coms34 5342842 CioH3sNiOs Not identified DME
Coms36 536.2787  CasHiNeO; CO-CeH;0  CHs DME

Coms42 5422893  CyHiNiOs CO-CsHsO;  CHs DME

Coms44 5442474 CyHyNO; CO-GH:O  CH DME

Coms46 5462631  CyHiN,O; CO-GHsO  CHy DME

Coms48 5482787  CiHiNiO; CO-GH,0  CH DME

Coms50 550.2944  CagHiNeO; CO-CHoO  CHs DME

Coms68 568.2686  CasHigNiOs CO-CHs CoHi03 DME

Com620 620.2099  Ci;HyoNiOs CO-CsHy CoHy03 DME

Coma12-1 4122263 CpHpsNsO  CHO H DMV

Coma12-2 4122263 CpHpsNsO  CHO H DMV

Coma26-1 426242 CyHyNO  CO-CHs H DMV

Coma26-2 426242 CyH3N0  CO-CHs H DMV

Coma26-3 426282 CyHyNO  CHO CHy DMV

Comasa-2 4502733 CoHyuN:O  CO-CoHs CH; DMV

Communesin | 6 4542369 CpgHioNiO; CO-CHs CHO DMV

Coma6s 468.2889  CagHiN:O  CO-GiH, CHs DMV

Comaga-2 4842838  CioHiNO; CO-GH,0  CHy DMV

Comaga-3 4842838 CagHyNiO; CO-CiH,0  CHs DMV

Comag6-3 4962838  CyuHiN,O; CO-CH;0  CHs DMV

Communesin ¢ 8 4963202 CyHaN:O CO-CsHy  CHy DMV

Com512-3 5123151  CapHaoNeO; CO-CsHiO  CHs DMV

Coms36 5362787  CasHiNiO; CO-CeH;0;  CHs DMV

Coms84 584.2099  CasHaoNaOs Not identified DMV

64 predicted compounds

ﬁ

ﬁ

RQ

R3

ﬁ

8 (/12) known communesins

42 undescribed DME-communesins

other detected

-CHj, -C,Hs, -C3Hs, -C4Hs, -C4Ho, ~CsH,, -CH,0, -C,HO, -CoH;,0, -CsHoO,....

14 undescribed DMV-communesins

R3 = similar diversity as for DME-communesins

Hoang T.P.T. et al., Chem. Eur. J. , 2023, €202300103



Semisynthesis of communesins inspired by natural congeners

Optimized
production and
purification

484 flasks

-

Communesin A
114,8 mg
CommunesinB
92,2 mg

1. Hydrogenation of R'side chain Pd/C, H, 1 atm. EfOAc, 3 h

. Deoxygenation of R3 epoxyde Cu/Zn, EtOH. 90 °C, 6 days

. Oxydation of R? N-methyl PDC, CH,Cl,.r.t., 3 days

Synthesis of 9 communesins including 7 new '

Hoang T.P.T. et al., Chem. Eur. J. , 2023, €202300103



Biological activities and SAR

Cytotoxicity on cancer cell lines
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Combining extract fractionation, bioactivity screening and molecular networking

for prioritisation and targeted isolation of series of bioactive natural products

Extract 1 Extract2 Extract3

A) LC-MS? profiling + preprocessing

Network generation + annotation
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Sample prioritization + Targeted isolation

Wolfender J.-L. et al., Nat. Prod. Rep., 2019, 855-868

Case study
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Figure 4. In vivo anti-VRE activity of compound 4 in the VRE-G.
mellonella infection model.
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