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Abstract: The first synthesis of the antiinflammatory marine
natural product luffariellolide has been achieved by a convergent
pathway involving sp®-sp® cross-coupling and silyloxyfuran oxy-
functionalisation as key steps. An illustration of the inherent
flexibility of this strategy is provided by a simple synthesis of a,f-
acariolide and its y-hydroxylated derivative from a common silyl-
oxyfuran precursor.
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First isolated in 1987 from the Palauan sponge Luffariella
sp.,! luffariellolide (1, Figure 1) is a non-steroidal sester-
terpene y-hydroxybutenolide that has attracted consider-
able synthetic?® and biomedical* interest on account of its
potent in vivo antiinflammatory activity through partially
reversible inhibition of phospholipase A, (PLA,).! The
inhibition of PLA, by 1 and related natural products, such
as manoalide,® does not appear to involve binding at the
active site, but reaction of the aldehyde tautomer of the
v-hydroxybutenolide moiety with lysine residues at the
surface of PLA,, thereby preventing the enzyme from
moving across membranes.®*® Recently, Iuffariellolide
and some of its relatives, e.g. acantholide B (2),” were
found to exhibit broad antimicrobial activity in vitro,’
while the non-hydroxylated butenolide cyclolinteinone
(3)® has been shown to reduce COX-2 and iNOS protein
expression,® and may thus represent a new lead for the
pharmacological control of inflammation.
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Herein we report the first synthesis of luffariellolide (1)
by a convergent, versatile strategy that should be useful
for preparing related butenolides with or without a y-hy-
droxyl substituent (cf. 2 and 3).

As indicated in Scheme 1, we envisioned assembly of 1
by the union of fragments 4—6 and subsequent application
of our silyloxyfuran oxyfunctionalisation protocol for un-
masking the y-hydroxybutenolide.'®! The versatility of
this approach stems from the latent functionality hidden
within the silyloxyfuran ring, making 6 the reagent of
choicefor either synthon A or B (Figure 2).
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To probe the feasibility of this strategy, especialy the
crucial sp3-sp® cross-coupling of the hitherto unknown
Grignard reagent 6 with an allylic partner,'? we initially
chose as targets the structurally simple natural products
a,B-acariolide (11)*2 and its y-hydroxyl derivative!* 12
(Scheme 2). The precursor of 6, 4-(chloromethyl)-2-(tri-
isopropylsilyloxy)furan (8),"° was prepared from the
readily available butenolide 726 as previously described.®
After several futile attempts to generate 6 from 8 by con-
ventional means,'? an effective procedure was ultimately
found involving treatment of 8 with properly activated
magnesium turnings in tetrahydrofuran at 0 °C.}” Subse-
guent reaction of 6 with prenyl chloride (9) in the presence
of Kochi’s catalyst'® (Li,CuCl,) at 0 °C for 20 minutes
delivered silyloxyfuran 10 which was hydrolyzed to give
a,B-acariolide (11) in 84% yield after chromatography.t’
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Alternatively, exposure of crude 10 to dimethyldioxirane
(DMDO) in acetone at —78 °C and subsequent quenching
with agqueous acetone/Amberlyst-15,%° afforded hydroxy-
butenolide 12 in ayield of 75% over two steps.'’
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Having established the viability of this strategy, the syn-
thesis of luffariellolide began with the coupling of sulfone
41° with bromide 5a?° (Scheme 3). Thus, reaction of the
anion of 4 (1.5 equiv) with 5a followed by treatment of the
resulting mixture of alcohol 13 and its acetate with sodi-
um methoxide in methanol, provided 13in 81% yield. Re-
moval of the phenylsulfonyl group was best accomplished
by using the procedure of Sato?* to furnish acohol 14
which was subsequently converted to chloride 15 on treat-
ment with N-chlorosuccinimide and dimethyl sulfide.?? In
amanner analogous to that described for the synthesis of
hydroxybutenolide 12 (vide supra), coupling of 15 with 6
and ensuing oxyfunctionalisation of silyloxyfuran 162
delivered luffariellolide (1, 74%) whose spectral proper-
ties (IR, *H and **C NMR) were in full agreement with
those reported for authentic samples of the natura
product.>"

In summary, the first synthesis of luffariellolide has been
achieved in highly convergent fashion by the combined
use of sp3-sp® cross-coupling and silyloxyfuran oxyfunc-
tionalisation. The strategy offers considerable flexibility,
allowing regiospecific access to both butenolides and y-
hydroxylbutenolides. It should prove useful for preparing
severa related natural products’® and new analogues for
biological studies.
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