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The Stereoselective Total Synthesis of
Pseudoguaianolides: Confertin

Sir:
The pseudoguaianolide family of sesquiterpenes is a widely
distributed class of natural products whose diverse structures

and medicinal properties have been of increasing interest in
recent years.! A major problem in the synthesis of represen-
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tative members of this structural class has been rigid control
of stereochemistry in flexible hydroazulene ring systems.? In
this report we describe a highly stereoselective synthesis of
confertin (16) by an approach which should be applicable to
other pseudoguaianolides as well.

Keto ether 1 obtained in 75% overall yield from 2-methyl-
1,3-cyclopentanedione®* was alkylated with allyl bromide
using lithium diisopropylamide in tetrahydrofuran (THF)-
hexamethylphosphoric triamide (HMPA) to give the dienone
2. Attempts at reduction-elimination of the corresponding «,
B-epoxy ketone to alcohol 5 via the Wharton method® were
totally unsuccessful. Therefore the alternative sequence of
lithium aluminum hydride reduction and epoxidation to epoxy
alcohol 3 followed by lithium-ammonia reduction of the
mesylate derivative 4 was developed to circumvent this prob-
lem. The overall yield of this modified sequence was 75%.
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Allylic alcohol § underwent Simmons-Smith cyclopropana-
tion® in 80% yield to the cyclopropylcarbinol 6 (contaminated
with 15% of the biscyclopropyl compound). The stereochem-
istry of the cyclopropanation can be assigned on the basis of
the well-established directing influence on such reactions by
allylic alcohol substituents.” The stereochemistry of alcohol
5, in turn, depends upon the analogous directing effect on ep-
oxidation by the secondary allylic alcohol grouping?® of the
precursor to epoxide 3. The stereochemistry of this allylic al-
cohol grouping is based on the known preference for metal
hydride reductions of enones such as 2 to give equatorial al-
cohols.®

Ozonolysis of the allyl substituted tricyclic 6 followed by
workup with silver oxide afforded acid 7 which readily and
stereospecifically rearranged upon treatment with aqueous
perchloric acid to the hydroazulene lactone 8 (80% overall
yield).'% Conversion to the butenolide 9 was achieved by sub-
sequent treatment with diphenyl diselenide and lithium di-
isopropylamide followed by hydrogen peroxide.'! Catalytic
hydrogenation (Pd/C, ethyl acetate) then gave the crystalline
cis-lactone 10 in 70% yield. Earlier synthetic studies have
shown that hydrogenations involving positions 1, 7, and 10 of
the pseudoguaiane ring system are strongly directed by the
proximate C-5 quaternary methyl grouping.!?

Introduction of the a-methylene moiety by the Minato-
Horibe sequence!? involving formylation, reduction, tosylation,
and elimination, although successful for damsin-type pseu-
doguaianolides,!? could not be effectively accomplished with
the regioisomeric lactone 10. Therefore an alternative method
was examined.! To that end, the crystalline carbomethoxy
derivative 11 obtained from lactone 10 with dimethyl car-
bonate-potassium hydride was converted to the enolate and
reduced with lithium aluminum hydride to yield the diol 12.
Oxidation with manganese dioxide afforded the desired a-
methylene-v-butyrolactone 13, Cleavage of the tert-butyl ether
with trifluoroacetic acid led to the trifluoroacetate 14 which
was saponified in isopropy! alcohol to minimize addition to the
conjugated double bond by solvent-derived alkoxide.!S Oxi-
dation of the resulting alcohol 15 by the modified Collin’s
procedure!® yielded (+)-confertin (16) whose spectral prop-
erties were identical with those of the natural product.!-!”
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New Synthetic Reactions. Oxidative Seco Rearrangement
Sir:

We wish to report a new type of ring cleavage method that
allows selective functionalization of C-1, -2, -3, and -4 of a
cycloalkanone as illustrated in eq 1. The key step involves an
intriguing oxidative cleavage that is accompanied by rear-
rangement of a 2,2-dithiocycloalkan-1-0l. The cleavage of
functionalized rings serves as a major approach in the design
of the total synthesis of many natural products.! Marshall
developed an elegant approach to ring fission based upon the
hydroxide induced cleavage of a,a-trimethylenedithiocyclo-
alkanones;? however, the method is restricted to use of “naked”
hydroxide and to ketone cleavages (i.e., the hydroxyl deriva-
tives do not cleave). We developed an alternative approach
based upon 1-hydroxy-2-phenylthiocycloalkanes;? however,
this method is restricted to rings possessing some strain energy
such as those of four or five members. The approach reported
herein, as summarized in eq 2, further overcomes the limita-
tions of these two methods and is applied to the synthesis of the
queen’s substance that is found in several species of insects.
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ethanol, room temperature) or undergo addition of an or-
ganometallic (CH3Li, ether-THF, 0°) to produce the hydroxy
dithianes 2.# Subjection of 2 to 2.6 equiv of lead tetraacetate
(PhH, 50-55°, 15 h) leads to the ring cleaved and rearranged
products 3* in excellent yields (3a, mp 61°, 80%; 3b, mp 62°,
95%). The structures of 3 were indicated by their elemental
compositions, spectral properties, and further conversions. In
addition to the aldehyde (1728 cm~1) and ketone (1718 cm?)
carbonyl groups of 3a and b, respectively, a thioester carbonyl
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