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Abstract: Quorum sensing is a bacterial mechanism that is essential in the
pathogenesis of many infections, such as P. aeruginosa. These infections are
strongly influenced by specific quorum sensing molecules, such as Autoinducer-2
(Al-2). Al-2 binds to quorum sensing receptors within bacteria leading to the up-
regulation of virulence genes that cause biofilm formation and toxin production.
Naturally-occurring brominated furanones isolated from the marine algae Delisea
pulchra were previously found to possess properties which inhibited bacterial
qguorum sensing in Al-2 sensitive species.

The aim of this work was to create a series of novel halogenated furanones which
can act as quorum sensing inhibitors of Al-2. Based on the lead from Delisea
pulchra, a library of compounds was synthesised via the functionalisation of gem-
dibromoolefin and gem-dichloroolefin intermediates using palladium-catalysed
couplings, namely Suzuki and Sonogashira reactions. These compounds were
subsequently evaluated for their effects on biofilm formation in selected microbes.
Several molecules were confirmed to be highly effective biofilm inhibitors in
multiple pathogens, including P. aeruginosa and C. albicans.
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Quorum Sensing
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Autoinducer-2 (Al-2)
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Brominated Furanones
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Lyons, T.; Gahan, C. G. M.; O'Sullivan, T. P., Future Med. Chem. 2020, 12 (21), 1925-1943.
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Results and discussion

Initial 2-step synthesis
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Suzuki Coupling |
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Ring Bromination Br.
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Chlorine- and lodine-containing Furanones

I\/s 1. DME, reflux, 3 h, N, — ol
® 4 o) o)
a

* \
(0]
ClsC N o 2. H,S0y, 100°C, 45 min ) L
26%
Boronic Acid (1.1 eq.)
Pd(OAc); (1 mol%)
- SPhos (2 mol%) T
~_Cl Y R
0™ ™o 0
K3PO4 (3 eq)
Cl Cl
r.t. or 100°C
12-72 h, N,
\ O,N
=~ \ \ \
0= g 0™ g 0™ g 0Ny N
Cl Cl Cl Cl
50% 76% 22% 37% 41%

ecmc The 8th International Electronic

Conference on Medicinal Chemistry
01-30 NOVEMBER 2022 | ONLINE




Evaluation — Impact on Bacterial Growth
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Evaluation — Impact on Biofilm Formation
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Evaluation — Impact on P. aeruginosa Biofilm Formation

Pseudomonas aeruginosa PAO1
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Evaluation — Impact on C. albicans Biofilm Formation

Candida albicans M2396
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Evaluation — Confocal Laser-scanning Microscopy
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Evaluation in vivo — Galleria Model
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Conclusions

e Established a concise route to gem-dibromofuranones

* Created a large library via Pd-mediated coupling

* Identified several novel compounds with potent anti-biofilm activity
e Effective against both bacterial and fungal pathogens

e Confirmed in vivo activity using Galleria model
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