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Deep-sea coral reefs are among the most unique and complex ecosystems on our planet.[1] Ranging in
depth from 300 – 3,000 m, not only do they host a diverse range of unique species from a broad range of
phyla, but they do so under intense physio-chemical conditions including high pressure, low temperatures
and an absence of light. Driven by metabolic adaptations required to thrive in these extreme environmental
conditions, the fauna which inhabit these reefs have proven to be a rich source of secondary metabolites
with novel chemical scaffolds and bioactivity. With an aim to discover new bioactive metabolites from the
Irish deep-sea coral reefs, our sample collection expeditions used a Remotely Operated Vehicle (ROV) to
sample at depths of 3,000 m, along the Celtic continental margin. We targeted a diverse range of soft
corals (Order: Alcyoncea), for their abundance of bioactive metabolites.[2] An extensive bioactive screening
process, combined with NMR based prioritization, led our attention to focus on the bubble gum coral,
Paragorgia arborea, the organic extract of which showed antiplasmodial activity and cytotoxicity. An in-
depth chemical investigation of this species resulted in the isolation of eight xenicane diterpenoids, three
of which are new; two xeniaphyllanes, miolenols A(1) and B(2), both containing a rare cyclobutanol ring; a
new xeniolide, epoxy-coraceniolide A (3), and five known xeniolides, coraxeniolide A and C,[3] 9-
deoxyxeniolide A,[4] acalycigorgin E,[5] and acalycixeniolide F.[6]

Chemical exchange correlations between
major and minor conformers observed in
miolenol A NOE spectra indicates
interconversion between conformers. This
was confirmed by variable temperature
proton NMRs and analysis of NOE
correlations. Major conformer A consists of
βα and αα conformations and minor
conformer B contains ββ conformation.[9]
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Structures of (1)-(3) were
determined using 1D/ 2D
NMR experiments, which
revealed three new xenicane
class diterpenes with
miolenol A & B containing a
rare cyclobutanol ring.

Relative stereochemistry of (1)-(3) was determined by  NOESY correlations

Absolute stereochemistry of (1)-(3) was determined by comparison of
experimental and calculated ECD spectra, using M062X/Def2TZVP and b3lyp/6-
311G(2d,p).

Biological screening deep-sea coral extracts highlighted
the soft coral, Paragorgia arborea, as having potent
activity in antiplasmodial and cytotoxicity assays.
Chemical profiling using 1H-NMR and UPLC-DAD-ESLD
indicated the presence of xenicane class of
diterpenes. This class of diterpenes have known
antiplasmodial activity.[3]
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