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Small molecules from the sea: models
for innovative antimicrobial agents
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Abstract:

Antimicrobial resistance is one of the most pressing health issues of our days. The
marine environment has proven to be a very rich source of diverse natural
products with broad-spectra of biologically activities being a very helpful resource
in the search for novel antimicrobial compounds. These structurally distinct
molecules are revealing promising biological activities against a very large number
of drug-resistant pathogenic bacteria and fungi, catching marine natural products
attention in the discovery of new antimicrobial agents. Inspired by antimicrobial
lichen xanthones and fungi-derived alkaloids, two series of marine natural products
mimics were prepared. The synthesized compounds were evaluated for their
antimicrobial activity. Both series produced interesting compounds active against E.
faecalis (ATCC 29212 and 29213) and S. aureus (ATCC 29213) with some synthetic
alkaloids being active against a MRSA strain. Some revealed a potent fungistatic
and fungicidal activity against dermatophytes clinical strains (T. rubrum, M. canis,
and E. floccosum). These results highlight the potential of marine natural products
as a source of new antimicrobial agents to revert resistance.
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Introduction

Xanthones and as models for antimicrobial agents
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Results and discussion

Synthesis of chlorinated derivatives of 3,4-dimethoxy-1-methyl-9H-xanthen-9-one (6) and 3,4,6-
trimethoxy-1-methyl-9H-xanthen-9-one (7).

o]
AIC3,
a _EtO(dy) O O _NaOH, CHz0H
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- CH, H OH A 2 CH,Cl H OCH, H OCH, H A Traces
B 4 B 8
“ CH, H cl A 12 D 13
B 12 15 CH, H cl H OCH, H B 5
[ 11 [eTR cl OCH, C 26 - o 10
Method A: SOCL, r.t., seven days; Method B: SOCL,, 40 °C, CH,§ H a H a H c 6
seven days; Method C: NaCl, p-TsOH, NCS, H,O, r.t., seven days. CH, cl OCH, cl OCH, H E traces
CH, cl OCH, H OCH, cl E traces
CH, H OCH, cl OCH, H E 5
[ 20 [RNETR H OCH, H OCH, al E 1

Method A: SOCL,, r.t, seven days, Method B: SOCl,, 40 °C,seven? days, Method C: SOCl,, A,
seven days, Method D: NaCl, p-TsOH, NCS, H,O, r.t., seven days.; Method E: H,0,, AcOH, NaCl,
40 °C, seven days.

’ 4th International Electronic Conference r\ “fe :
3*:? on Medicinal Chemistry sponsors: \) 3 pharmaceutz* \:

1-30 November 2018




Results and discussion

Antibacterial activity of the compounds 6-20

E. coli E. coli P. aeruginosa E. faecalis E. faecalis S. aureus S. aureus

ATCC 25922 SA/2 ATCC 27853 ATCC 29212 B3/101 (VRE) ATCC 29213 66/1 (MRSA)

_ 1] >16 ND 1] ND ND (1] >16 ND (1] >16 ND 1] ND ND (1] >16 ND 1] ND ND
1] =64 ND 1] ND ND 1] =64 ND 1] =64 ND 1] ND ND 1] =64 ND 1] ND ND
_ 1] >4 ND 1] ND ND 1] >4 ND 1] >4 ND 1] ND ND 1] >4 ND 1] ND ND
_ 1] =64 ND 1] ND ND 1] =64 ND 1] =64 ND 1] ND ND 1] =64 ND 1] ND ND
n 1] »32 ND 1] ND ND (1] »32 ND (1] »32 ND 1] ND ND (1] »32 ND 1] ND ND
_ 1] =32 ND 1] ND ND 0 =32 ND 0 =32 ND 1] ND ND 0 =32 ND 1] ND ND
1] »32 ND 1] ND ND (1] »32 ND (1] »32 ND 1] ND ND (1] »32 ND 1] ND ND
_ 1] =32 ND 1] ND ND 0 =32 ND 0 =32 ND 1] ND ND 0 =32 ND 1] ND ND
- 1] >4 ND 1] ND ND 1] >4 ND 1] >4 ND 1] ND ND 1] >4 ND 1] ND ND
n 1] »32 ND 1] ND ND (1] »32 ND (1] »32 ND 1] ND ND (1] »32 ND 1] ND ND
1] =32 ND 1] ND ND 0 =32 ND 0 =32 ND 1] ND ND 0 =32 ND 1] ND ND
n 1] »32 ND 1] ND ND (1] »32 ND (1] »32 ND 1] ND ND (1] »32 ND 1] ND ND
n 1] =32 ND 1] ND ND 0 =32 ND 0 =32 ND 1] ND ND 0 =32 ND 1] ND ND
n 1] »32 ND 1] ND ND (1] »32 ND (1] »32 ND 1] ND ND (1] »32 ND 1] ND ND
. I . OH O (0]

MIC and MBC are expressed in pg/mL. Inhibition halos are expressed in mm. MIC—

minimum inhibitory concentration; MBC—minimum bactericidal concentration; halo of Cl

partial inhibition; ND—Not determined.

H,CO o) cl
O Cl
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Results and discussion

Antifungal activity of compounds X6-X20

Comp. C. albicans A. fumigatus T. rubrum M. canis E. floccosum
ATCC 10231 ATCC 46645 FF5 FF1 FF9
_ MIC MFC MIC MFC MIC MFC MIC MFC MIC MFC
— >32 >32 >32 >32 >32 >32 ND ND ND ND
>128 >128 >128 >128 >128 >128 ND ND ND ND
n >128 >128 >128 >128 2128 >128 >128 >128 128 128
— >128 >128 >128 >128 2128 >128 2128 >128 2128 >128
>32 >32 >32 >32 >32 >32 ND ND ND ND OH O o
Cl Cl Cl Cl

11 >32 >32 >32 >32 >32 >32 ND ND ND ND O O O O

12 32 32 >32 >32 >32 32 ND ND ND ND
e - - - HO 0 OH HyCO o OCH;
>128 >128 >128 >128 >128 >128 ND ND ND ND Cl Cl OCH3
>128 >128 >128 >128 >128 >128 ND ND ND ND
- Thiophanic acid 18

15 >32 >32 >32 >32 >32 >32 ND ND ND ND

MIC = 4-8 ng/mL
>32 >32 >32 >32 >32 >32 ND ND ND ND MFC = 4-8 ng/mL
>32 >32 >32 >32 >32 >32 ND ND ND ND
>128 >128 >128 >128 8 8 8 8 4 4

>32 >32 >32 >32 >32 >32 ND ND ND ND
“ >32 >32 >32 >32 >32 >32 ND ND ND ND

MIC - minimum inhibitory concentration; MFC - minimum fungicidal
concentration, expressed in pg/mL; “Sinergy with fluconazole.
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Results and discussion

. ATCC 25922 ATCC 27853 ATCC 29212 B3/101 (VRE) A5/102 (VRE) ATCC 29213 40/61/24 66/1 (MRSA)

e wm MIC  MBC  MIC MIC MBC MIC MBC
BT >64 ND >64 ND >64 ND >64 ND >64 ND >64 ND >64 ND >64 ND
P >64 ND >64 ND >64 ND >64 ND >64 ND >64 ND >64 ND >64 ND
P 64 ND >64 ND >64 ND >64 ND >64 ND >64 ND >64 ND >64 ND
P >64 ND >64 ND >64 ND >64 ND >64 ND >64 ND >64 ND >64 ND
BFEE 64 ND >64 ND >64 ND >64 ND >64 ND >64 ND >64 ND >64 ND
PP >64 ND >64 ND >64 ND >64 ND >64 ND >64 ND >64 ND >64 ND
PEES >64 ND >64 ND >64 ND >64 ND >64 ND >64 ND >64 ND >64 ND
PP >64 ND >64 ND >64 ND >64 ND >64 ND >64 ND >64 ND >64 ND
PEE >64 ND >64 ND >64 ND >64 ND >64 ND >64 ND >64 ND >64 ND
P >64 ND >64 ND >64 ND >64 ND >64 ND >64 ND >64 ND >64 ND
PER >64 ND >64 ND >64 ND >64 ND >64 ND >64 ND >64 ND >64 ND
T >64 ND  >64  ND >64 >64 ND 64 ND >64 64 ND >64 ND
PGS >64 ND >64 ND >64 >64 ND 64 ND >64 64 ND >64 ND
>64 ND >64 ND >64 >64 ND 64 ND >64 64 ND >64 ND
T 64 ND  >64 ND >64 >64 ND 64 ND >64 64 ND >64 ND
PR >64 ND  >64  ND >64 >64 ND 64 ND >64 64 ND > 64
T >64 ND  >64 ND >64 >64 ND 64 ND >64 64 ND > 64

MIC and MBC are expressed in pg/mL. Inhibition halos are expressed in mm. MIC—minimum inhibitory concentration; MBC—minimum bactericidal

concentration; halo of partial inhibition; ND—Not determined. o
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Conclusions
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