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Stereoselective Synthesis of (-)-Homogynolide-A 
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While approximately 10% of all structurally elucidated natural products are a-methylenrq- 
butytola&nes, the number of known, natumlly occmring @nethylene-~butyrolactones is smalL1 The latter, to 
date all Spiro-fused hydrindane sesquiterpenes of the bakkane family, are however of interest due to their 
suuctum and amo&ted biological activity.’ 

Homogynolidc+A (l), a bakkane isolated together with homogynolide-B and bakkenolide-A from 
Homogyne olpina (Compositae) and suucmmlly elucidated by spectroscopic methods, displays antifeedant 
activity against he&e adults and larvae.aJ Recently, we described4 a total synthesis of (f)-homqynolick%A, 
in this Letter wedisclose a highly smmocontrolled synthesis of (-)-homogynoli&A, the fvst of any of the 
tim&nahibaklmnoli&sinnaturalform. 

(-)-Homogynollde-A 

1 

Enantiopurr (s)-(+)-=vo= wassubjectedtocopper-media&dconjugateaddition-trappingtogroduce 
the enol phosphate 2a in 86% yield. Selective oxonolysis of 2a followed by Criegee marmngemeot (p 
NO&H,COCk C!H.$Jls, A)s then delivered acemte-pimspMe 2b (62% overall), which was subjected to a 
reduction (Li, CH3NH+oxidation (H2Cr04, ether-water)-reduction (LiAlH,) sequence to give 
stemoselectivdy and in good yield the &shed alcohol 3.b 

The conversion of 3 to (-)-homogynolidoA essentially m our previous approach.’ Thus, 
hydroxyl group protection was followed by highly face selective dichloroketene cycloaddition-oxidative 
cleavages9toaffordefRcianlythediester4a Iithiumaluminumhydti&mduUionofthediesterprodwzdthe 
corrqonding diol, which was best converted to diiodide 4b via the ditri&tte (> 50% overall). Benxyl ether 
cleavage (TMSI, C&Q) to give alcohol Sa (mp 81-83 OC!, [a]# +59o)s and acetaliz&m of the 
corrtsponding ketone (mp 74 OC, [a]# *47”), obtabmd with PCC, afforded the crystalhne diiodo acetal5b 
(mp 119-120 OC, [a]# +843 in high yield As expected.4 cycloalkylation of lactone synthon 610 with this 
mataial~predominatey(ca3:1)therequindRconfigllratioclatC-7and~veaftabriefexposureto 
&d 2-m A (7s [a]# -5O).tt Highly sta#mebctive (a 95~5) r&ction of the C-2 carbonyl with 
lithium tri-te+btnoxyaluminohydride then yielded 2-hydmxybLimplidbA (7b, mp 91-93 Y!, [alon -44 litk 
mp 91-93 OC),tt which was ester&d with angelic acid’s to give for the first time synthetically derived (-)- 
homogynolide-A (mp 62-64 T, [a]# -22O, CD AF&, -2.50, tits. mp 6265 Oc, CD e. -2.51), whose 
identitywasconfinncdbydinct~ccomparisonwiththelllrbraallydaindsubrrtaace. 

Work dire&d toward the pqamtion of related sesquiterpame is currently being carried out in our 
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