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ABSTRACT

OMe
Eupomatilone-3 (1) Eupomatilone-6 (2)

A concise approach to the eupomatilone family of lignans is presented. The strategy employs an intramolecularly competitive Ireland—Claisen
rearrangement of a densely functionalized bis-allylic ester. The rearrangement serves both to construct the A-ring and to establish the
stereochemistry at C3 and C,.

The eupomatilones are a family of lignans isolated from the structurally analogous 2,3-dimethylpentenoic acid deriva-
Australian shrulEupomatia bennettii. The shrub is found  tives®’” We report herein the application of this strategy in
in the tropical and subtropical forests of New South Wales the synthesis of the £2pimer of eupomatilone 6.

and Queensland. The eupomatilones are unusual among the The synthesis began with epoxidation of commercially
lignan family in that the G-phenyl linkage in one of the  availablep-quinone monoketad to afford epoxy ketond
phenylpropanoid units has been cleavddhey also possess in modest yield (Scheme 2)A bromination—dehydrobro-
an unusual doubly attached ring system which exhibits

hindered rotation about the biaryl bohdAlthough all _

members of the family possess the-Cs cis stereochemistry Scheme 1. Synthesis of Bis-allylic Este?
in the butyrolactone ring (A-ring), eupomatilones1j and
6 (2) are epimeric at € a
Since the A-rings of eupomatilones 3 and 6 consist of -
stereoisomeric vicinal chiral centers in a 2,3-relationship with MeO  ome 2%
respect to the carboxyl group, the Ireland—Claisen rear- 3

rangement presented itself as the ideal means of synthesizing
either diastereomér® We have previously demonstrated that

the Ireland—Claisen rearrangement of bis-allylic esters o
derived from cycloalkenones can be used to generate Br c
O —
" Dedicated to Professor Steven M. Weinreb on the occasion of his 60th MeO  OMe o7%
birthday.

(1) Carroll, A. R.; Taylor, W. CAust. J. Chem1991,44, 1705—1714. 5 6

2) F t i f li , : Ward, RNat. Prod. Rep.
Losd Tar Ao recent review of fignans, see: \War rod. Rep 2 (a) Ho0,, K,COs, THF/H,0; (b) B 1, NEt,, hexane/EO; (c)
(3) Both atropisomers occur naturally and were not chromatographically (E)-propenylLi, THF, (EtCO)O.
separable (ref 1).
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mination sequence gave bromo epoxyketbdéddition of
(E)-propenyl-Li° to ketoneb and in situ esterification yielded
ester6 as a single stereoisomér.

Treatment of este6 with potassium hexamethyldisilyl-
amide (KHMDS) and trimethylsilyl chloride (TMSCI) gave
the sensitive vinyl epoxy aci@as the (B, anti stereoisomer
on the basis offH and **C NMR analysis of the crude
reaction mixture (Scheme 23213The intermediate (Esilyl

Scheme 2. Ireland—Claisen Rearrangement of Bis-allylic
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ketene acetal underwent IrelanetClaisen rearrangement

Scheme 3. Formation of the A-Ring via &' Cyclization
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Oxidation of phenoll0 using PhI(OAc) gaveo-quinone
monoketalll (Scheme 4}’ The electron-deficient bromoke-
tone smoothly underwent Stille couplitig® with piperonyl
tributylstannan® to yield tetracyclel2 which possesses all
of the carbons of the eupomatilone skeleton.

Regioselective epoxidation of the distal alkene of dienone
12 with dimethyldioxirane (DMDO) gave epoxid&32°21
Reductive ring opening of the epoxide yielded biaty
presumably via the intermediacy of keto-alcotidP? Biary!

15 was isolated as an inseparable 1:1 mixture of atropiso-
mers! Atropisomerism was not evident in either diendi

via the exo alkene as expected based on extensive model epoxidel3. Methylation of the phenolic hydroxyl groups

studies®” The stereochemistry of aci@lis a consequence

gave 5-epi-eupomatilone @), also as a 1:1 mixture of

of the rearrangement proceeding through a chairlike transition gtyopisomers. Further studies are underway to complete the

state with the larger allylic carbinol substituent disposed in
a pseudoequatorial position.

S\2' lactonization of epoxy aci@ to form the A-ring
butyrolactone and in situ aromatization of the B-ring was
effected by heating the acid in HOAc at 80 for 30 min to
yield lactonel0 (Scheme 3). The expected,Cs trans
stereochemistry was confirmed by NOESY analy4id®

(4) Ireland, R. E.; Mueller, R. H.; Willard, A. KJ. Am. Chem. Soc.
1976,98, 2868—2877. Ireland, R. E.; Wipf, P.; Armstrong, J.DOrg.
Chem.1991,56, 650—657. Ireland, R. E.; Wipf, P.; Xiang, J.-Bl. Org.
Chem.1991,56, 3572—3582.

(5) For reviews, see: Wipf, P. I@omprehensive Organic Synthesis
Trost, B. M., Ed.; Pergamon: New York, 1991; Vol. 5, pp 8873. Pereira,

S.; Srebnik, M.Aldrichimica Acta1993 26, 17—29. Frauenrath, H. In
Stereoselective Synthesis, 4th ed.; Helchen, G., Hoffmann, R. W., Mulzer,

J., Schaumann, E., Eds.; Georg Thieme Verlag: Stuttgart, 1995; Vol. E21d,

pp 3301—-3756.

(6) Zhang, X.; Mcintosh, M. CTetrahedron Lett1998 39, 7043-7046.
Mcintosh, M. C.; Hong, S.-p.; Lindsay, H. A.; Yaramasu, T.; Zhang, X.
Submitted for publication.

(7) Hong, S.-P.; Mclintosh, M. CTetrahedron2001,57, 5055—5060.

(8) The yield was 42% based on recovered starting material. The

synthesis of eupomatilone 6 as well as other members of
the eupomatilone family.

In summary, an approach to the synthesis of the eupoma-
tilone family has been developed which led toep-
eupomatilone 616) in 10 steps from commercially available
starting material. A novel intramolecularly competitive
variant of the Ireland—Claisen rearrangement was used to
establish the stereochemistry at theadd G stereocenters
and to install the A-ring butyrolactone.
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14 15* 5-epi-eupomatilone-6 (16)*
*1:1 mixture of atropisomers (see text and ref 1).

a(a) PhI(AcO}, MeOH; (b) Pddbga—CHCI;, PPh, Cul, THF, 80°C, piperonyl tributylstannane; (c) DMDO, acetone, £, rt; (d)
Mg, HOACc, rt to 80°C; (e) K.COs;, Mel, acetone.
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