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Abstract: Treatment of budlein B with acid gave a B#-9- |, '“9"° g0

oplopane via lactone cleavage, allylic rearrangement, transannt A o, ' 0 — o
cyclization and pinacol-type rearrangement. This transformation » 0 0 ‘
stereochemically complementary to that of schkuhriolide, whic - e HO"

1

produces a H-¢#H-9p-oplopane.
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The generation of carbocyclic compounds from
trans,trans-1(10),4-germacradienolides (germacrolides)
viaacid catalyzed reactions has been topic of several stud-
ies.! Such cyclizations can be utilized for the preparation
of elemanolides,? eudesmanolides;® guaianolides,*
xanthanolides® and cyclobutane® derivatives as the main
products, and these transformations are significantly giv-
ing support to the proposed biogenetic schemes.” How-
ever, the acid catayzed transformations of
melampolides,® heliangolides® and cis,cis-1(10),4-ger-
macradienolideswere less studied compared with those of
trans,trans-1(10),4-germacradienolides,’® and their roles
in the biogenesis of polycyclic terpenoids remain uncer-
tain.

We previously reported!! that acid treatment of the natural
melampolide schkuhriolide (1)!2 gave mainly the epimers
2 and 3, 4,%° and the tricyclic compound 5. The formation
of the H-4a,H-9B-oplopanolide 5 can be rationalized via
an initial alylic rearrangement of 1 (to afford 2 and 3),
isomerization of the C(1)-C(10) double bond (to produce
4), transannular Michael type reaction and pinacol rear-
rangement, to afford the bicycle [4.3.0] nonane (Scheme
1). Theyield of 5 was optimized to 85% from 1, and rep-
resents an alternative entry to H-4a,H-9B-oplopano-
lides.t3
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Since the configuration of the bicycle [4.3.0] nonane de-
pends on the conformation adopted by the cyclodecadiene
precursor during the transition state of the cyclization
(Scheme 1), it was decided to explore the scope of thisre-
action with the isomers of the cyclodecadiene, and here
we report the results. Manganese dioxide oxidation of the
natural trans,trans-1(10),4-germacradienolide budlein B
(6)** afforded the aldehyde 7, which adopts a[,D*,%°Dg]
conformation®® both in the crystal and in solution. Acid
treatment of 7 (TFA in acetone) afforded allo-schkuhri-
olide (8),* previously obtained as natural product. 8 re-
mained unaffected in trifluoroacetic acid. Attempts to
relactonize budlein B (6) or the aldehyde 7 could not be
achieved, presumably by the preferential lactonization to
C-6 of the transtrans-1(10),4-germacradienolides with
oxygens at C-6a and C-8f.18 When budlein B (6) was
treated with perchloric acid in acetone, amixture of prod-
ucts was obtained, but using DME as solvent, the same
mixture was obtained with a major product (80%) which
was characterized as the H-4B,H-9a-oplopanolide 9.1°
Additional products of the transformation were the H-
1o,H-5a-guaianolides vestenolide (10,%° 4%), and ligus-
trin (11,2 8%). The formation of compound 9 can be ra-

Synlett 1999, S1, 1006—1008 ISSN 0936-5214 © Thieme Stuttgart - New York

Downloaded by: Universite Laval. Copyrighted material.



LETTER

Stereoselective Entry to the Bicycle[4.3.0] Skeleton of Oplopanes

1007

tionalized as arising from cleavage of the y-lactone and
alylic rearrangement, to afford the cationic intermediate
at C(4) (intermediate A, Scheme 2), which is stabilized by
the addition of water to givetheallylic tertiary alcohol (in-
termediate B, Scheme 2); protonation of the primary alco-
hol triggered the transannular cyclization and pinacol
rearrangement to produce the oplopane 9. At the same
time, protonation of the primary acohol of 6 (intermedi-
ate C), followed by dehydration, allows the transannular
cyclization, which producesthe C(1)-C(5) ¢ bond, and the
cationic center at C(4) (intermediate D) is stabilized by
the addition of water (to form 10) or by loss of aproton (to
produce 11). The pseudoenantiomeric relationship of the
endocyclic double bonds in the key intermediates (4 in
Scheme 1 and B in Scheme 2) is reflected in the enantio-
meric fusion in the bicycle [4.3.0] nonane of the products
(5and 9).
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The results show that the tertiary alcohol at C-4 and the
1(10)-trans,5(6)-trans- double bonds in the intermediate
cyclodecadiene are the structural requirements for the
oplopane formation, and that the functionalitiesat C-8 and
C-14 determine the preferred conformations of the inter-
mediates, to produce diastereomeric products. In summa-
ry, transannular cyclizations of germacradienes provide
aternative, efficient synthetic entries to diastereomeric
(H-4a,H-9p and H-483,H-9a) oplopanes.
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