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Abstract: A concise total synthesis of xestodecalactone A, utilizing a Diels—Alder strategy is described.
The focal Diels—Alder reaction relied on an “ynoate” dienophile to rapidly assemble the required resorcylinic
acid scaffold. During this study, Diels—Alder cycloaddition reactions involving 1,3-disubstituted nonequivalent
allene dienophiles were studied, and some surprising results were encountered.

Introduction

A variety of natural products can be viewed in the context
of the fusion of a macrolactone moiety with a resorcinylic
aromatic ringt In most case3,the fusion encompasses the
carbonso. andf to the lactonic carbonyl group and carbons 5
and 6 of the resorcinol. The resultant system, {¢frigure 1)

macrolactone, we envisioned the possibility of using our then
new Diels—-Alder methodology to build the aromatic ring. For
instance, in our lasiodiplodin synthe8igycloaddition of a
synergisitic 1,1,3-trioxygenated dieewith S-alkylated pro-
piolic ester dienophil® led to 9 and, shortly thereafter, to the
target. Thus, in keeping with the broad classificatioof Figure

corresponds to a lactone based on an orsellinic acid format,1 (see dotted line), lasiodiplodin was built from an “ynoate”
functionalized at its benzylic site (see asterisk) with a side chain disconnection. While occurring with tight regiospecific control,

bearing a pendant-hydroxyl group. Classic examples of such

such uncatalyzed DietsAlder reactions of monoactivated

systems are the 12-membered orsellinic acid type lactone acetylenic dienophiles (bearing substitution at the nonactivated

lasiodiplodir? and the 14-membered orsellinic acid macrolides
zearalenorte and radicicof Like radicicol, relatively new
members to this group such as 14-membered aigialomyéin D,
and hypothemycihalso possess potentially useful antitumor
activity.

acetylenic carbons) require rather high temperatures. This being
the case, they tend to occur not surprisingly in mediocre yields.
A more pleasing route to related substructures was realized
via Diels—Alder reaction between diengé and the highly
reactive allene dienophil&0 (Scheme 1). Following regiospe-

As early as 1978, our group described the synthesis of cific cycloaddition, elimination of one of the alkoxy groups from

lasiodiplodin @), employing a significant departure from the
then prevailing strategies for synthesizing benzofused macro-
lactones As an alternative to starting with a prebuilt benzo
structure around which would be built the cycloaliphatic
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the erstwhile C1 of7, and aromatization (presumably bf) a
hydroaromatic system (cfl2) was in hand? Given the
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Figure 1. Structure of lasiodiplodin and its synthesis.
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Alder reaction of an “ynolide” type dienophild5 with a
dimedone-derived 1,3-dioxygenated dieifeleading to resor-
cinylic scaffold17.15

The research described herein was addressed to reaching a
related, but different class of fused resorcinylic macrolides of
the general typd8 (Figure 3). In these target systems, a keto
rather than an ester group is presented at the benzylic position.
The ester bond corresponds to a macrolide of a formal
phenylacetic acid. These macrolides have received much interest
in agrochemical and pharmaceutical settihgSporostatin
represents a 10-membered phenylacetic macrolactone macrolide
that exhibits anti-cancer activif. A representative of a 12-
membered phenylacetic macrolactone is curvularin as well as
its metabolited” The curvalarin macrolides apparently stem

radicicol (4)

RO o o Y RO ©O
140°C OR z
+ | | > i
RO OR' RO
14 15 16 17

(ynolide)
Figure 2. Radicicol and its synthetic strategy.

S?he’"‘;f- Diels—Alder Cycloaddition of Symmetrical Allene from varied oxidation levels at the C11 and C12 position
ienophile
OMe CO2Et MeO, ) OMe MeO (12) (a) For an overview of Hsp90 and its emerging role in cancer treatment:
ZOMe ”/ (‘ COE COEt Chiosis, G.; Vilenchik, M.; Kim, J.; Solit, DDrug Discavery Today2004
+(|3 - H co Et_> 9, 881. (b) For radicicotHsp90 binding: Roe, S. M.; Prodromou, C.;
T™MSO X I\CO £ TMSO b 2 o COEt O'Brien, R.; Ladbury, J. E.; Piper, P. W.; Pearl, C.HMed. Chem1999
2 H 42, 260. (c) For geldanamycirHsp90 binding: Stebbins, C. E.; Russo,
7 10 1 12 A. A.; Schneider, C.; Rosen, N.; Haitl, F. U.; Pavletich, N.Gell 1997,

89, 239. (d) For AAG-Hsp90 binding (AAG, a derivative of geldanamycin,
is the first Hsp90 inhibitor to enter clinical trials): Schulte, T. W.; Neckers,
L. M. Cancer Chemother. Pharmac&998 42, 273. For selected references
on Hsp90 inhibitors: (e) Llauger, L.; He, H.; Kim, J.; Aguirre, J.; Rosen,
N.; Peters, U.; Davies, P.; Chiosis, G.Med. Chem2005 48, 2892. (f)
Chiosis, G.; Lucas, B.; Shtil, A.; Huezo, H.; Rosen,Biborg. Med. Chem
2002 10, 3555. (g) Kuduk, S. C.; Harris, C. R.; Zheng, F. F.; Sepp-
Lorenzino, L.; Ouerfelli, O.; Rosen, N.; Danishefsky, SBiborg. Med.
Chem. Lett200Q 10, 1303.

which could arise from nonidentically substituted double bonds
in allenes had not been addressed in these earlier studies.
Initially, we had hoped to exploit cycloaddition chemistry of

the type described above to accomplish the synthesis of a
fascinating analogue of radicicd| bearing a cyclopropane in € ) )
place of an epoxidel@) and congeners thereof (Figure'g), (1% Garaccio. Ebggoitigge'ic,%—ogj Baeschiin, D. K.; Danishefsky, $. J.
Such targets were of interest to us, in light of the high affinity (14) Yang, Z.-Q.; Danishefsky, S. J. Am. Chem. So2003 125 9602.

L . . . k 15) For reviews on retro DielsAlder reactions: (a) Rickborn, BDrg. React.
binding of the parent radicicol with the chaperone protein 1998 52, 1. (b) Ichihara, ASynthesid987, 207. (c) Lasne. M.-C.; Ripoll,
Hsp90!? Unfortunately, early projected applications of these

J.-L. Synthesis1985 121. For examples of related retro-Dielslder
findings to reach radicicol or some key analogues such3as TN s reterence 14. (6) Geng, X.i Danishetoky, Srg. Lett
failed to meet our requirements, owing to breakdowns after the

successful DielsAlder reactions3 Eventually, the synthesis
of 13in the radicicol-like series was solved by recourse to the
broad logic of disconnection b implied in Figuré“Central to
implementing this more elegant strategy was the retro Biels

(11) Yamamoto, K.; Gabaccio, R. M.; Stachel, S. J.; Solit, D. B.; Chiosis, G.;
Rosen, N.; Danishefsky, S. Angew. Chem., Int. EQ003 42, 1280.
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N.; Danishefsky, S. JJ. Am. Chem. So2004 126, 7881.
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W.; Smith, H.J. Chem. Sadl959 3146. (d) Lai, S.; Shizuri, Y.; Yamamura,
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Figure 3. Structure of phenylacetic macrolactone macrolides.

Scheme 2. Proposed Synthesis of Phenylacetic Lactones
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(curvularin numbering), and they have attracted interest in the to try to develop a broadly applicable capability to synthesize
agrochemical arena. The larger, naturally derived 14-memberedphenylacetic lactones such &8. In particular we hoped to
macrolactones, y5-02-B and y5-02-C, are lead compounds inrevisit the Diels-Alder reaction, this time directed to the

the inhibition of neuropeptide Y receptor for anti-obesity
programst®

alternate phenylacetic acid lactone goal as exemplified by
xestodecalactone A.

The xestodecalactones A and B share the same carbonR . .
: esults and Discussion
backbone as sporostatin. Xestodecalactone B was shown to

exhibit antibacterial propertié8 This paper concerns itself with

In contemplating a cycloaddition route to a potential seco

the total synthesis of xestodecalactone A. These macrolides wereprecursor of18, we first wondered about the possibility of a
isolated by Bringmann and associates as a metabolite ofDiels—Alder reaction between an unsymmetrical allene system

Penicilliumcf. montanenséom the marine spong¥estospon-
gia exigual® An earlier synthesis of xestodecalactone A was
reported by Bringmann et &. Having successfully reached
radicicol and aigialomycin D, it was of interest for our laboratory

(18) Hanasaki, K.; Kamigaito, T.; JP 2000287697 A2 20001017 (Japanese).

(19) Edrada, R. A., Heubes, M.; Brauers, G., Wray, V.; Berg, A.; Grafe, U.;
Wohlfarth, M.; Muhlbacher, J.; Schaumann, K.; Sudarsono; Bringmann,
G.; Proksch, PJ. Nat. Prod 2002 65, 1598.

(20) Bringmann, G.; Lang, G.; Michel, M.; Heubes, Wetrahedron Lett2004
45, 2829.

31and a diene of the acyclic ty@9.21 Alternatively, we would
consider a cyclic diene such 86 (Scheme 2), hoping to gain
access to the phenylacetic acid scaff8las shown. At the
outset, we envisioned that the unsymmetrical allene would be
flanked by keto- and ester-type activating groups as implied in
3L

(21) For Diels-Alder reactions with allenes: Murakami, M.; Matsuda, T.
Cycloadditions of Alenes In Modern Allene Chemisisause, W., Hashmi,
A. S. K., Eds.; Wiley-VCH: Weinheim, 2004; Chapter 12, p 727.
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Figure 4. Regiochemical studies with unsymmetrical allenes.

As a first approximation, we expected there to be considerable but we could readily discern and assign the key features of the

regioselection in the cycloaddition of acyclic die2@or cyclic
diene30 with allene31. At this stage we were viewing a mixed
allene such a81 in the context of its presenting twaistinct

dienophiles, i.e., an,f-unsaturated ketone ang/3-unsaturated inc

spectra of each product in the mixtdfelt was possible to
increase its ratio (1:1.86/37), employing solvents such as PhH,
PhMe, and CHGl The combined yields of these products were

reased to approximately 60%. Similarly, cycloaddition of

ester. In the case at hand it was projected that such a reactioracyclic diene38 (2.0 equiv) and allene85 (neat, ambient

would provide predominantly cycloaddug®. This prediction
was based on the perception tBatwould arise from the ketone

temperature) provided a 1-to-1 mixture of addug®sand40.

moiety being the dominant activator in the cycloaddition of (23)
allene 31. Of course, this cycloaddition could produce an
alternative product33. The potentially competitive produ8B
would have arisen from dienophilic “control” by the ester rather
than by the ketone moiety iB1. Since it was assumed that the
vinyl ketone group within31 would be dominant, it was
expected32 would be the major product. This expectation
seemed to follow from the elegant work of Rawal and associates.
It had been demonstrated that the Rawal die#® feacts
approximately 10 times faster with methyl vinyl ketone than
with methyl acrylate? Given our supposition that the outcome
of the mixed allene DielsAlder could be predicted by reference
to the relative reactivities of the individual acrylyl-type dieno-
philes, control by the vinyl ketone was confidently expected.
To our surprise, the cycloaddition of diei3d (1.5 equiv)
and mixed allen&5% (neat, ambient temperature) furnished a
1-to-1 mixture of adduct86 and37 (Figure 4) in unoptimized
38% yield. The mixture was not separated into its components,

(22) Kozmin, S. A.; Green, M. T.; Rawal, V. H. Org. Chem1999 64, 8045.
14188 J. AM. CHEM. SOC. = VOL. 128, NO. 43, 2006

For preparation of allen85: In a two-step process, dehydroacetic acid
was unraveled to methyl 3,5-dioxohexanoate (preparation see: Solladie,
G.; Colobert, F.; Denni, DTetrahedron: Asymmetrt998 9, 3081)
followed by treatment with freshly prepared DMC (generated from 1,3-
dimethyl-2-imidazolidinone) providing alleng (DMC protocol: Node,

M.; Fujiwara, T.; Ichihashi, S.; Nishide, Kletrahedron Lett1998 39,
6331). For preparation of alled&: Similarly, commercially availableert-
butylacetoacetate was extended tert-butyl 3,5-dioxohexanoate, and
treatment with DMC furnished alleng&2.

Mg, MeOH, DMC, Et;N,
reflux, 18h Q9 9 CH,Cl,, 8"0 (I;
—_— OMe —
86% 59% IH(OMG
0
35
o}
LDA, OMe DMC, Et,N,
O O THF, T 0O O O CH,Cl,, 0°C i
O'Bu O'Bu G
93% 59% ”\WO'BU
e}
42
o
(COCl),, (CH,CI),, LGer
\N)J\N/ 70°C, 4h N}N
7/
56%
DMC
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Individual Dienophiles Mixed Allenes
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|~ |~ 1 L~ H ~N
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(i) keto dienophile (ii) ester dienophile 5 (iij) ketone controls (iv) ester controls

Figure 5. Diels—Alder reaction with mixed allenes.

The unusual regiochemical outcome was even more pronouncedscheme 3. Evaluation of Dienophiles 51 and 53

in the reaction of cyclic diendl (1.8 equiv) and dienophile o
4223 (80 °C, 2 h; E8N, PhMe, 140°C). A ca. 1:3 mixture of GOR e ")K
adducts43 and44 was obtained. Curiously, the cycloaddition f —_— |C ?
reaction of diene5 (1.5 equiv) and allen&5 did give a 2.3- . Lcozn' S\
to-1 mixture of adductd6 and47in 60% yield. In this instance, COA Oo 0
the product ratio reflected apparent control by the ketonic 51 52 M 53

dienophile function. Apparently the high reactivity of the Rawal

. . i . . Scheme 4. Synthesis of Compound 622
diene45tilts the sense of the mixed allene Diel&lder reaction y P

to more nearly reflect the behavior of its acrylyl ketone- and 0 i a
acrylyl ester-activated subcomponetitét will be recalled that Br f‘\H

in our earlier radicicol synthesid,the cycloaddition of diene OOJTO ab 070 . 070
38 with unsymmetrical allend8 had provide a 4 to Imixture — M - M

of adductst9 and50, favoring the aromatic benzoaté. Though 54 55 56

the predominance o#9 was consistent with the anticipated
dienophilic dominance by the,s-unsaturated ester relative to o] o] Q
that of the vinyl chloride segment of the mixed allédahe Meo)‘j d Meo)‘j e H)Jj f
rather modest observed ratio 49:50 with allene48 did not 0~
reflect the far greater dienophilicity of an acrylate ester relative o s
to that of a vinyl chloride.

With the benefit of retrospection, it is now recognized that % % o]
the reactivity patterns in the case of separate ester and ketonicEto)K/j 9 Eto)k/j h /O\Nj\/j
d|enoph_|les need not be _not tran_slatable to the more subtle case gppgo” TBDPSO”™ " 'TBDPS o
of the mixed alleneThus, in the mixed allene case, fhrearbon 59 60 61
of the dienophile is common to the two aeting groups. The
key reactivity difference between the individual ketone- and Br_ Br

TBDPSO™ " TBDPS
57 5

H

o}
ester-based dienophiles must be at theirrather than their Kk/j
ﬂ-oleﬂmc_ carbqns _(_cf.a anq o). In th_e s,_eparate_d|en_ophlle oo nBuLi, 61 (1.5 equiv.) 00 TEDPSO”
model (Figure 5i vsii), the different activating functions impact 0 o)
primarily on the reactivity of theg-carbon of the two olefins. M THF, -78Ctort, 31, 84% M
By contrast, in the mixed allene cycloaddition, the central (sp) 56 62
carbon is, at oncg- to bothactivating groups. Here, the pivotal aReagents and conditions: apuLi, HCHO, THF; b) DessMartin

question is really the “cyclizing affinities” of the presumably periodinane, ChCly, 81% over 2 steps; c) CBrPPh, CHCl,, 86%; d)

_ . TBDPSCI, imidazole, DMF, rt, overnight, 99%; e) DIBAL-H, GHlI,, —78
more closely balanced:-carbons of the ester and ketonic °C. 15 min, 94% f) (EtOPOCHCOSEL LiCl. DBU, MeCN, tt, overnight,

moieties (sedii andiv). The effect of the activating group on  9o%; g) H, 10% Pd/C, EtOAC, t, 2.5 h, quant.; h) MeNH(OMe)-HCl,
the cyclizing character of the-carbon in the mixed allene may  iPrMgCl, THF,—20 °C, 30 min 96%.

well hinge on the venerable but still unresolved issue of levels
of synchroneity in the DielsAlder reactior® The mixed allene

(24) The inseparable mixture o86/37 was selectively reduced (sodium  o-carbons in Diels-Alder dienophiles.

dienophile case may well constitute a unique opportunity to
study the more subtle chemoselectivies and directivities of

borohydride) to give alcohd7A and unreacted isom&@6. On the basis Returning to the xestodecalactone problem, we took note of

of its proton NMR spectroscopic pattern (the benzylic methylene protons o O X A .
were each a dd, and the geminal proton of alcohol was a complex multiplet), the possibility of building a dienophile of the tyf to gain
alcohol 37A was determined to arise from reduction 3#. The alcohol
was oxidized (TPAP/NMO) back to keton®7. It was then readily

access to thesecephenylacetic macrolactone scaffold was

discernible which proton NMR peak of the Dieldlder adducts mixture equally unproductive (Scheme 3). Unfortunately such structures

belong to which product, particularly the benzylic methylene, methyl ketone
(acetyl), and methyl ester. These three distinct peaks in the NMR were

subsequently used to determine the ratios of Biéller products. (51— 52).26 In a similar vein, we explored the possibility of
0 0 0 utilizing an unsymmetrical allene wherein the ester functionality
+ 0" NaBH, 07 TPap was masked as an ortho ester group %8J.2” However cyclo-
CO,Me COMe oo~ 36 * — 37
HO HO' eOH HO OH NMO
36 37 37A (26) Unpublished results by T. Yoshino. For seminal work on this type of
(25) For seminal discussions on the mechanism of the Biglder reaction, transformation: Jones, E. R. H.; Mansfield, G. H.; Whiting, MJCChem.
concerted or stepwise: (a) Woodward, R. B.; Katz, RT&rahedrorl959 Soc 1954 3208.
5, 70. (b) Berson, J. A.; Mueller, W. Al. Am. Chem. S04 961, 83, 4947. (27) Unpublished results by T. Yoshino.

J. AM. CHEM. SOC. = VOL. 128, NO. 43, 2006 14189

are converted virtually instantaneously to their allenic tautomers
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Scheme 5. Completion of Synthesis of Xestodecalactone A2

o PrNH, MeO
Q MeOH, H,80, _ Q nBuli, Ac.O Q
80% T
(0] AcO
64
_—
O TBDPSO @( CST/)\OTBDPS

62 64 (7 equiv)
MeO O MeO O
67 xestodecalactone A (20)

a Reagents and conditions: a) neat, IBI) 79%; b) HSOs, MeOH, 59%; c) LiOH, HO, THF; d) PPk, DEAD, PhMe, THF, rt, 2 day, 54% over 2 steps;
e) BCk, CH,Clp, —78 °C to room temperature, 4 h, 58%.

additon of allenesb3 and acyclic diene38 or cyclic diene4l the acetylenic keton&2. Unlike the case of acetylertd which
produced complex mixtures. We suspect that some of the com-reverts to mixed allen&2, ynoate62 is a stable compound.
plexity may well have arisen from reactions which occurred A variety of cyclohexadienes were screened as to their
after the cycloaddition event. Unlike the case of doubly activated effectiveness as dienes in Dielélder reactions with62. In
allene31l, the tautomerization en route to aromatizations after the end, we settled on compouddlto optimize the requirement
cycloaddition of53 are less facile, and other chemistry intervenes. of stability to the harsh conditions which would be required
A Total Synthesis of Xestodecalactone AFollowing the for the upcoming Diels Alder reaction, and eventual convert-
difficulties described above, we retreated to a substantially ability to the required resorcinol. Compoufd was prepared
revised, less ambitious, but in the end, successful strategy toin a straightforward fashion from dimedone as shown.
reach the specific target, xestodecalacton® ®ur program In the event, Diels-Alder reaction of alkyn&2 with optimal
sought to address several matters of importance. The overridingdiene6432 proceeded smoothly at 18C to furnish resorcinylic
issue was to develop a more concise Dighier-based strategy  adduct65in 79% yield in a single step (Scheme 5). To complete
for reaching phenylacetic acid lactones. Moreover, at the time the synthesis of xestodecalactone A, acidolysi§®achieves
the synthesis was undertaken, there was no clear basis forunmasking of the ester functionality concomitant with desily-
assigning the absolute configuration of the xestodecalactonesation to afford seco-compourgb. A routine saponification to
At the time, we sought to answer this question as well, though the corresponding carboxylic acid was followed by Mitsunobu
in the interim, this problem was indeed solved by Bringmann reaction to secure macrolactofé Subsequent demethylation
and associates through their total synthesis of xestodecalactongndeed provided xestodecalactone 20 which was identical
A.20 Herein, we relate our total synthesis of xestodecalactone to an authentic sample of the natural product kindly provided
A, which was accomplished by a variation of the typgnoate by Professor Bringmann.
dienophile logic (cf. lasiodiplodin, Scheme 1). We also con- At the time of the synthesis, the absolute configuration of
firmed the Bringmann assignment of absolute stereochemistry yastodecalactone A had been reported as beldtsis was
of xestodecalactone A. later revised’). On the basis of the original assignment we

Our synthesis commenced with the known bromo ortho ester would have expected to reaehtxestodecalactone A from our
54%8 (Scheme 4). Chain extension as shown afforded aldehydeprecursor since the Mitsunobu reaction would have been

55 which was converted to dibromo building blo&é. In a anticipated to proceed with its usual pattern of inversion of
parallel series of experiments, the know¢8ydroxybutyrate  stereochemistry (the stereocenter was fashioned fr&n 3

was protected as shown (ck7) en route to aldehyd&8. hydroxybutyrate). Rather, we were both surprised and gratified
Roush-Masamune modified HornetWadsworth-Emmong® to find that our synthetic xestodecalactone A exhibits substan-

chain extension &9 was followed by catalytic reduction of  tjally the same optical rotation as that reported by Bringmann
the double bond 0B9 to afford 60. The latter lent itself to  and colleague¥) thereby confirming retrospectively their revised
conversion to the Weinreb-type ami€i2® At this stage, akey  (R) assignment. For additional comparative analysis (Scheme

coupling step was accomplished. Treatmeri@éinder Corey- 6), methanolysis of macrolactor? to its acyclic ester68
Fuchs Conditior%generatEd alithioacetylide intermediate which followed by benzoy|ation provided benzod®. In the same
did indeed couple with the Weinreb-type ami6i to afford vein, Mitsunobu precurso66 was similarly converted to
28) For hal o o (@) Chandrasekiar. 5. Roy, CT@ benzoat&’0. Compound$9 and70 gave opposite CD patterns.
Oor nalogefrmetal exchange: (a andraseknar, S.; Roy, ra- ; H :
hedron1094 50, 809, For preparation of compousd (b) Sietter, H;  Indeed, the Mitsunobu macrolactonization had proceeded as
Steinacker, K. HChem. Ber1953 86, 790. expected with complete inversion of stereochemistry.

(29) Masamune, S.; Roush, W. Retrahedron Lett1984 25, 2183.

(30) Williams, J. M.; Jobson, R. B.; Yasuda, N.; Marchesini, G.; Dolling,
U.-H.; Grabowski, J. JTetrahedron Lett1995 36, 5461. (32) The synthesis of dien®4 is described in Supporting Information.

(31) Corey, E. J.; Fuchs, P. Cetrahedron Lett1972 3769. Cycloaddition of dienophil&2 and siloxyl diene was unsuccessful.
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Scheme 6. CD Spectroscopic Pattern of Compounds 69 and 702

MeO O MeO O MeO O
SOty +
HO T e} HO' HO 24% BzO' BzO
g OMe g OMe
67 68 69

MeO O MeO O

Compounds 69 and 70 exhibit
b opposite CD spectrum pattern
HO HO” " 59% BzO' BzO” "
O=>oMme 0=>oMme
66 70

aReagents and conditions: a) MeOHQO;, reflux, 1 h, 64%; b) BzCl,
pyridine, 4-(dimethylamino)pyridine, rt, overnight.

Conclusion

of active dienophiles (see Figure 5) otherwise dwarfed by the
major effects at thgs-carbons. We expect that the chemose-
lection in the relative dienophilicity offers significant challenges
and opportunities for estimating the concertedness of cycload-
ditions of the Diels-Alder genre.

Subsequently an efficient synthesis of xestodecalactone A,
utilizing an “ynoate” dienophile, served to rapidly construct the
resorcylinic scaffold. This strategy is amenable to assembling
a broad range of biologically acive phenylacetic lactone
macrolides with pleasingly high convergence.

Acknowledgment. This work was supported in part by a grant
from the NIH (HL25848). T.Y. thanks Prof. Bringmann for an
authentic sample of xestodecalactone A and for providing its
spectroscopic data. Dr. Hideki Ishii is acknowledged for CD
measurements. Mr. Mingji Dai is acknowledged for helpful

In summary, we have learned through this research that thediscussions.

Diels—Alder cycloaddition reaction involving an unsymmetrical
allene dienophile results with modest chemoselection in dif-
ficultly predictable ways. Though from a synthetic perspective
this was a disappointing finding, in retrospect it has considerable
potential teaching value in DietsAlder reactions, in that it
allows for the examination of the subtle effects at ¢hiearbon
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and characterization data for compourkfs-67, xestodeca-
lactone A, and68—70. This material is available free of charge
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