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Synthesisof(±)‐(４Ｍ,⑤Oc,70c’7aoc)‐HexahWlルc-luydroW-7-
methylcyclolDenta[c]IDWm-S(1Ｈ)-one,aStruct血reCommOntO
Abelialactone,Ａ=lykonA1,andlsoboonein 

MasashiOHBA,＊TsuyoshiHANEIsHI,ａｎｄＴｏｚｏＦｕＪＩＩ 
〃CM/1Ｗ/ルα''’2ace""cα/Ｓｃｉｅ"ceMmlzazawa伽versi〃,ｎＭｃａｒａ－ｍａｃｈｊ,ＫｔＪ'zazawα920,Ｊ〃α"、
RcccivedScptember27，1995;acceptedNovemberl，１９９５ 

Synthesisof（±)-(4a00,6oz,70c'7aoO-hexahydro-6-hydroxy-7-methylcyclopenta[c]pyran-3(1Ｈ)-one［(±)-1］has 
beenachievedthroughan8-steproutestartingfrom6,7-dihydrocyclopenta-1,3-dioxin-5(4Ｈ)-one(4).Theidentities 
ofsynthetic（±)－１withabeMactone,AglykonA1,andisobooneinpermittedtheunequivocalassigmmentofthis 
comnonstructureandtherelativestereochemistrytothesecyclopentano-monoterpenelactones． 

Keywordsabelialactone；AglykonAl；isoboonein；cyclopentano-monoterpenelactone；1,3-dioxinvinylogousester； ' 

carboxyolehnation 

1,1985,MuraiandTagawareportedtheisolationof37q/byield9)Inthepresentstudy,however,additionof 
abelialactone,amemberofthecyclopentano-monoterpenehexamethylphosphoramide(ＨMPA)inasimilarhydrox-
lactones,')from肋e/ｊａｇｌα"〃orα(Caprifbliaceae)2)andylationof4with（±)-510)raisedtheyieldof6to46％・
proposedthestructure[4aR-(4aα,60(,70('7aoO]-hexahydro-Methylativel,3-carbonyltranspositionof6wasthen 
6-hydroxy-7-methylcyclopenta[c]pyran-3(1Ｈ)-one［(＋)‐achievedwithmethyllithiuminTHFat-78oCfbllowed 
l]fbritonthebasisofanX-raycrystallographicanalysis2）byaqueousHCltreatment,affbrdingthecyclopentenone 
anditschemicalcorrelationwithloganin3）Thereafter，７ｉｎ９２％yield 
otherresearchgroupsannounｃｅｄｔｈｅｉｓｏｌａｔｉｏｎｏｆｔｗｏｌｔｉｓｋｎｏｗｎｔhatcatalytichydrogenationofthe2,3-
lactones,ｎａｍｅｄＡｇｌｙｋｏｎＡ１（nochiropticaldatadisubstitutedcyclopentenonescontainingahydroXygroup 
prescnted)andisoboonein,fieomCEPﾉiaeﾉなjPecac"α"/matthe4-position（e､９．，７）providesthecyclopentanone
(Rubiaceae)4)ａｎｄ丘omRauwo伽９１α"〃ｏｒα(Apocyna-derivativeswiththe3,4-伽"s-dispositionofsubstituents
ceae),5)respectively,andindependentlyassignedthesameduetotheadditionofhydrogen肌tothehydroxy
structureas（＋)－１tothemThesethreelactonesseemtogroup11)Therefbre,thetwohydroxygroupsof7wcre 
beidenticalbycomparisonofthereportedspectraldata，firstprotectedtogivethecorrespondingjerr-butyldi‐ 
butunambiguousestablishmentbyChemicalsynthesisismethylsilylether8in93％yieldHydrogenationof8using 
desirablelnapreparatorystudyfbrthesynthesisof(±)-1,ＡｄａｍscatalystandhydrogeninAcOEtoccurredpre-
wepresentedthestereoselectivesynthesesofcjs-hexa‐ｄｏminantlyfiFomanorientationoppositetothebulky 
hydrocyclopenta[c]pyran-3(1Ｈ)-one(2)，oneoftheZerr-butyldimethylsilyloxygroupatthe4-position,giving 
parentfiFameｗｏｒｋｓｃｏｍｍｏｎｔｏａｌａｒｇｅｎｕｍｂｅｒｏｆｔｈｅ2,3-伽-isomer(9)andthe2,3-"α"s-isomer(10)ｉｎ59％
cyclopentano-monotcrpenelactones,ａｎｄits/rα"s-isomerand339/byields,respectively・Ｔｈｅｓｔｒｕｃｔｕｒｅｓｏｆ９ａｎｄｌＯ
(3)startinghom2-(hydroxymethyl)cyclopentanonebywereassignedonthebasisofthefbllowingNMRspectral 
adoptingthe“carboxyolefination/lactonization，，technol‐andchemicalevidence.(i)Asshowninfbrmulas9andlO 

舗.鯏澱撫鯛総見繩rlm鰯Y｝i鯛:J)&量嚇l6g;lflijl?濫r欄.鯛繍呈.龍
Hereinwcwishtorccordthedetailsｏｆｔｈｅｓｙｎｔｈｅｓｉｓｏｆ３－ａｎｄ４－ｐｏｓitionsinbothisomcrs，ａｃなdispositionfbr

thetWosubstituenｔｓａｔｔｈｅ２－ａｎｄ３－ｐｏｓｉｔｉｏｎｓｏｆｌ,ａｎｄａ （±)－１achievedbyexploitingthistechnologM 
Indesigningasyntheticroutetｏ（±)-1,the1,3-dioxinjrα"sdispositionfbrthecorrespondingsubstituentsoflO・

vinylogousester4,whichhadalreadyservedsuccessMlｙ（ii)TheＣ(3)-methylcarbon(69.1)of9resonatedathigher 
asakeyintermediatefbrthesynthesesofsomenaturalfieldthanthecorrespondingcarbo、(513.8）oflOdue
products,7,8)seemedmostattractiveasastartingmaterialtoastericefIect・'2)(iii)OntreatmentwithL5-diazabi‐
becauseofthediversityofitschemicalreactivity9)Smithcyclo[43.0]non-5-ene（ＤＢN）ｉｎｂｅｎｚｅｎｅａｔｒｏｏｍｔｅｍ‐ 
ＣＭ/､havereportedthathydroxylationoftheenolate，peraturefbrl9h，ｔｈｅ2,3-cjs-isomer（９）providedthe 
generatedvjatreatmcntof4withlithiumdiisopropylamide2,3-伽"s-isomer(10)ｉｎ84％yield．
（LDA)intetrahydrofnran(THF),with(＋)-(l0-camphor‐Forthepurposeofeffectingcarboxyolefinationreactlon 
sulfbnyl)oxaziridine［(＋)-5］ｗａｓｅｆｆｅｃｔｅｄａｔｔｈｅｏ('‐ＯｆｌＯ,aroutevmaddition-dehydrationseemedtobea 
position,giving（＋)-６（14％Ｃｅ）asamajorproductinEavorablechoicc,basedonourprevlousexperiments､6,7） 

Thus，additionofthelithiumenolatederivedfromethyl 

H魎繊ClCr｡CMijiiil鱗iiii韓灘鞠灘smoothlyatroomtemperature,providingｔｈｅ（E)‐α,β‐ 
（+)－１ unsaturatedesterl2aasasoleproductin93％ｙｉｅｌｄＴｈｅ 

Ｇ Ｃ Ｃ 
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７１％yieldtogetherwithl8（20％yield）byasimilar 
hydrogenation-deprotectivecyclization,7）ｔｈｅｐｏｏｒｙｉｅｌｄ 
ｏｆ(±)－１waspresumedtobeduetostericbulkinessof 
thejerl-butyldimethylsilyloxygroupatthe4-positionｏｆ 
ｌ２ａ、Priortohydrogenation，deprotectionofl2awas
therefbreperfbrmedwithAcOH-H20-THF(3:１:1,v/v） 
tofnrnishthedioll2b（89％yield)，whichwasthcn 
submittedtocatalytichydrogenationandsubsequent 
acid-promotedcyclization・Contrarytoourexpectation，
the1,2-〃"s-dioll4wasstillthemainproduct（75％
yield).Wenextanticipatedthatintroductionofabulky 
substituentattheprimaryhydroxygroupofl2bcould 
depresshydrogenatioMromthesamesideａｓｔｈｅＣ(2)‐ 
substituent、Towardthisend，〃Z-butyldimethylsilyl
and／e7j-butyldiphenylsilylgroupswereselectedand 
introducedtoｌ２ｂｔｏａｆＩｂｒｄｌ２ｃａｎｄｌ2．ｉｎ８２％ａｎｄ９４％ 
yields，respectivelyAsexpected，separatecatalytic 
hydrogenationsofl2c,。andsubsequentdeprotective
cyclizationsoftheresultingestersl3c,dprovidedthe 
cな‐lactone（±)－１predominantlyinbothcases(Tableｌ)．
Thesmallcouplingconstants(J＝3.5and4.5Ｈｚ)between 
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ass1gnmentofgeometryinl2awasbasedonthefactthat 
an(E)-isomerwasamaJorproductfbrmedinasimilar 
dehydration7)ａｎｄｏｎａｃｏｍｐａｎｓｏｎｏｆｔｈｅｃｈｅｍｉｃａｌｓｈift 
fbrtheC(2)-proton(52.46)inl2awiththoseinanalogous 
(E)-ａｎｄ(Z)-isomers､6,7） 

Catalytichydrogenationofl2aoverAdamscatalyst 
prｏｖｉｄｅｄｔｈｅｅｓｔｅｒｌ３ａａｓａｌ６:８４diastereoisomcrlc 
mixture,whichwasthensubjectedtodeprotectionwith 
AcOH-H20-THF(3:１:1,Ｖ/v)atroomtemperaturefbr 
24hHoweVer，amainproductobtainedin72％yield 
(froml2a)wasthel,2-〃"s-dioll4,andtheyieldofthe
desired（±)‐IderivedfiPOmsubsequentcyclizationwas 
onlyl4％（froml2a）（TablCl)．Sincethestructurally 
analogouscな-1actonel7hadbeenpreparedfiPoml6ｉｎ

LＩ 
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C(1)Ｈ，sandＣ(7a)-Hmeasuredinthe1H-NMRspectruｍ 
ｏ｢(±)－１inCDCl3indicatethatthislactoneadoptsan 
iridomyrmecin-type14)confbrmation,aspreviouslypro-
posedonthebasisofNOEexperiments､'5）Ｔｈｅ1,2-
"川‐dioll4wasfinallysubjectedtoalkalinehydrolysis
lbllowedbycyclizationwithdicyclohexylcarbodiimide 
(DCC),aflbrdingthe〃"s-lactonel5in80％yieldasa
labile(tohydrolysis)solid 

Tbe1H-NMR(CDCl3)and13C-NMR(CDCl3)spectra 
ofthesynthetic(±)－１werevirtuallyidenticalwiththose 
ofnaturalabelialactone［monohydrate:ｍｐ79.5-80°Ｃ 
[o(]、＋138.8。（MeOH)]2,16)ａｎｄＡｇｌｙｋｏｎＡ１（mp93-
95oC).4,17)The1H-NMRspectraldatafbr（±)－１ｗｅｒｅ 
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vinylogousester49)(3.089,22.0,mol)ｉｎｄｒｙＴＨＦ(45ｍl)containing 
HMPA(4.6ｍ1,26.4,mol)wasaddeddropwiseover20min・Ａｆｔｅｒｌｈ，
asolutionof(±)-５（1019,44.0,mol)ｉｎｄｒｙＴＨＦ(80ｍl)wasadded 
dropwiseover20min,andthemixturewaslilrtherstirreｄａｔ－７８ｏＣｆｂｒ 

３０ｍｉｎａｎｄａｔＯｏＣｆｂｒ３０ｍｉｎ、Thereactionwasquenchedbyadding
saturatedaqueousNH4Cl(30ｍl),andthemixturewaswarmedtoroom 

temperature、Theaqueouslayerwasseparatedfromtheorganiclayer
andextractedwithCH2ClzTheCHzClzextractsandtheaboveorganic 
layerwerecombined，driedoveranhydrousMgSO4，andconcentrated 
l〃wza1otoleaveayellowsolid,whichwasthensuhjectedtoflash
chromatography1，）［AcOEt-hexane（2:１，Ｖ/v)］Earlierfractionsaf 
lbrdedthestartingvinylogousestcr4(920ｍｇ,３０％recovery)． 
Laterhactionsoftheabovechromatographygaveayellowsolid 

(2.099)，whichwasrecrystallizedhomAcOEt-hexane（1：１，Ｖ/v）to 
provideafirstcrop(0959)of6asslightlyyellowneedles,mp95-96oC 
ThelR（CHCl3）ａｎｄ１Ｈ－ＮＭＲ（CDCl3）datafbrthissamplewere 
virtuallyidenticalwiththoseofauthentic6(ｍp99.5-100.5°Ｃ)reported 
intheliterature.，)Asecondcrop(0.639)wasobtainedbyconcentration 

alsoFoundtomatchthoseofnaturalisoboonein[oil;[α]Ｄ 
＋650｡(c＝0.2,MeOH)]reportedintheliterature､5,18)In 
198aMuraieM/､reportedthestructuralelucidationof 
abeliosideAisolated，alongwithabelialactone，ｆｒｏｍ乱．
grα"(Molaandpostulatedabis-iridoidstructure,inwhich 
secologanicacidisesterifiedwiththehydroxygroupof 
(＋)-1.2,3)Theidenticalstructurewasrecentlyproposed 
fbrlaciniatosidcllisolatedfiPomDlipsac"ｓノロc加川ｓ
(Dipsacaceae).'5)Again,ｔｈｅ１Ｈ－ＮＭＲ(CDCl3)spectral 
datafbr（±)－１wereinagreementwiththoseof（＋)－１ 
dcrivedfromlaciniatosidell・

Inconclusion,theabovesynthesisof(±)－１exploiting 

ofthemotherliquorfromtheaboverecrystallizationunderreduced 
pressureandsubsequentpurificatioｎｏｆｔｈｅｒｅｓｉｄｕｅｂｙｆｌａｓｈｃｈｒｏ‐ 
matographyl，)［CH2Clz-EtOH(20:1,Ｖ/v)］Thetotalyieldof6was 
L58g(46％)． 

（±)-4-Hydroxy-2-(hydroxymethyl)-3-methyl-2-cyclopenten-1-one（７） 
Asolutionof6（1239,7.9,mol)ｉｎｄｒｙＴＨＦ(60ｍl)ｗａｓｃｏｏｌｅｄｔｏ 
－７８ｏＣｉｎａｎａｔｍｏｓphereofAr,andaL4Msolution(28ｍ1.39.2,mol） 
ｏｆＭｅＬｉｉｎｅｔｈｅｒｗａｓａｄｄｅｄｄｒｏｐＷｉｓｅｏｖｅｒ２０ｍｉｎ，Afterthemixture 
hadbeenstirredfbrafUrther2h公10％aqueousHC1(35ｍl)wasadded
Thereactionmixturewasthenallowedtowanntoroomtemperature 
andstirredfbr30minTheaqueouslayer,afterhavingbeenneutralized 
withanhydrousK2CO3，wasseparatedhomtheorganiclayerａｎｄ 

the"carboxyolehnation/lactonization"technologyfbrthe 
2-(hydroxymethyDcyclopentanonederivativehasestab‐ 
lishedunambiguouslythestructuresandrelativestereo-
chemistriesofabeUalactone,AglykonA1,andisoboonein 
as（4aα'6α’7α'7aoC)‐hexahydro-6-hydroxy-7-methylcyclo‐ 
penta[c]pyran-3(1Ｈ)-oneJtshouldalsobeemphasized 
thatthesyntheticpotentialofthel,3-dioxinvinylogous 
ester4,exemplifiedpreviouslybythesynthesesofseveral 
cyclopentano-monoterpenelactones,7）ｈａｓｎｏｗｂｅｅｎｅｘ－ 
ｔｅｎｄｅｄｔocoverthesynthesisofthemorehighlysub-
stitutedanalogue（±)-1. 

concentratedかlwJczlo、Theresidualyellowsolidwascontinuously
extractedwithAcOEtfbr3husingaSoxhletcxtractor・TheAcOEt
extractsandtheaboveorganiclayerwerecombincd，driedover 
anhydrousMgSO4，andconcentratedノ〃vaczlotoleaveayellowoil・
Purificationoftheoilbyflashchromatography1，)[CH2Cl2-EtOH(１０:１， 
v/v)］yielded7(1.039,92％)asacolorlessoil,ＭＳｍ/z:142(Ｍ+);IR 
vIMlFcm~':3380(OH)､1690(CO),1645(C＝C);'H-NMR(CDCl3)５： 
2.16(3Ｈ,ｓ,Ｍｅ),２．２(2Ｈ,ｂｒ,ｔｗｏＯＨｓ),２．３２(ｌＨ,ｄ,Ｊ＝18.5Ｈｚ)ａｎｄ 
２８２(ｌＨ,。｡,ノー18.5,6Ｈｚ)[C(5)-Ｈｓ],4.34(2Ｈ,s,ＣＨ２０Ｈ),４．７４［1Ｈ，
｡,ノー６Ｈｚ,Ｃ(4)Ｈ]．

（±)-4-[[(1,1-Dimethylethyl)dimethylsilyl]oxy]-2-[[[(1,1-dimethyl‐ 
ethyl)dimethylsilyl]oxy]methyl]-3-methyl-2-cyclopenten-1-one（８）Ａ 
ｍｉｘｔｕｒｅｏｆ７（1.039,725,mol)，imidazole（3.819,560,mol)，ａｎｄ 
ⅣJdimethyllbrmamide(ＤＭＦ)（10ｍl)wasstirredunderice-cooling， 
andasolutionofに"-butylchlorodimethylsilane(4.229,28.0,mol)ｉｎ
ＤＭＦ(8ｍl)wasaddedAfIerhavingbeenstirredatroomtemperature 
fbrlh,themixturewaspouredintocoldH20(50ｍl)andextracted 
withether(3x50ml)Theetherealextractswerewashedwithsaturated 

aqueousNaC1,driedoveranhydrousMgSO4,andconcentrated腕ｖａｃⅢo
toleaveaslightlyyellowoiLPurificationoftheoilbyflashchro‐ 
matography1g)［hexane-AcOEt（15:１，Ｖ/v)］afIbrded8(2.519,93％） 
asacolorlessoilMS脚/z:３７０(Ｍ+);IRv鵬cm-l:１７１３(CO),１６６１
(Ｃ＝Ｃ);ｌＨ－ＮＭＲ(CDCl3)６:007,0.08,0.11,ａｎｄＯ１４(12Ｈ,seach， 
twoSiMe2，s),０．８９ａｎｄ0.92（l8H,seach,twoZerﾉｰBu,s),２．１６［3Ｈ,ｓ， 
C(3)-Ｍe],２．２４(1Ｈ,。｡,Ｊ-18,2.5Ｈｚ)ａｎｄ２．７０(ｌＨｄｄ,ノー'8,6Ｈｚ）
[C(5)‐Ｈ，s],434and４３９[2Ｈ,ABtyped，s,ノー'3Ｈｚ,Ｃ(2)-CH20],4.65
[lHbrd,ノー６Ｈｚ,Ｃ(4)-Ｈ］

（±)-(20c’3α,“)-4-[[(1,1-Dimethylethyl)dimethylsilyl]oxy]-2-[[[(1,1‐ 
dimethylethyl)dimethylSilyl]oxy]methyl]-3-methylcyclopentfmone(9)ａｎｄ 
(±)-(200,3'’4D4-[[(1,1-Dimethylethyl)dimethylsilyl]oxyJ-2-[[[(1,1‐ 
dimethylethyl)dimethylsilyl]oxy]methyl]-3-methylcyclopentanone（10） 
Asolutionof8(593ｍｇ,1.6,mol)inAcOEt(20ｍl)washydrogenated 
overAdamscatalyst(30ｍｇ)atatmosphericpressureandroomte、‐
peraturefbr3hThecatalystwasremovedbyfiltration，ａｎｄthe 
filtratewasconcentratedmwJc"otoleaveacolorlessoil，whichwas 
subjectedtoflashchromatography'9）［hexane-CH2Cl2（1：１，Ｖ/v)］ 
EarlierfractionsprovidedlO（194ｍｇ,３３％）asacolorlesssolid,ｍｐ 
47.5-48.5°Ｃ、Recrystallizationofthesolidfromhexanegavean
analyticalsampleascolorlessprisms，ｍｐ49.5-50°Ｃ；ＭＳｍ/z：３１５ 
(Ｍ十一/e〃Bu);IRvM:loIl754cm~'(CO);'Ｈ－ＮＭＲ(CDCl3)５:0.01,
0.03,0.04,ａｎｄ0.07（12Ｈ,seach,twoSiMe2，Ｓ),０．８４ａｎｄ0.86（18Ｈ,s 
each,ｔｗｏ/erZ-Bu,s)，1.11［3Ｈ,ｄ,ノー７Ｈｚ,Ｃ(3)-Ｍe]，1.98［1Ｈ,ddd，
J＝11,3.5,3Ｈｚ,Ｃ(2)‐H],２．２３（1Ｈ,。｡,ノー'７５，４Ｈｚ)ａｎｄ２．２７（1Ｈ，
d,Ｊ＝17.5Ｈｚ)[C(5)-Ｈ，s],2.37[1Ｈ,ddq,ノー11,3.5,7Ｈｚ,Ｃ(3)-Ｈ],３．６４

Experimental 

CeneralNotesAllmeltingpointsweredeterminedbyusingaBtichi 
model530capillarymeltingpointapparatusandarecorrectedTLCwas 
runonMerckprecoatedsilicagel60F254plates(O25-mmthickness)． 
Flashchromatography19)wascarriedoutbyusingMercksilicａｇｅｌ６０ 
(No.9385).SpectrareportedhereinwererecordedonaHitachiM-80 
massspectrometer，ｅｉｔｈｅｒａＪＡＳＣＯＡ－２０２ｏｒａＳｈｉｍａｄｚｕＦＴIR-8100 

1Rspectrophotometer,oreitheraJEOLJNM-EX-270('3Ｃ６７８ＭＨｚ） 
oｒａＪＥＯＬＪＮＭ－ＧＳＸ－５００（ｌＨ５００ＭＨｚ，’3Ｃ125.65ＭＨｚ）NMR 
instrument・Chemicalshiftsarereportedinppmdownfieldfrominternal
Me4Si、ElementalanalysesandMSmeasurementswereperfbrmedby
Mr・ItataniandhisassociatesatKanazawaUniversity.ＴhefbUowing
abbreviationsareused:ｂｒ＝ｂroad，。＝doublet，ｄｄ＝doublet-ofdoL
blets,。｡ｄ＝doublet-ofLdds,ｄｄｄｄ＝doublet-ofddd，s,ddddd＝doublet‐
oMddd，s,ｄｄｑ＝doublet-ofLdoublets-ofquartets,。ｑ＝doublet-ofquar-
tets,ｍ＝multiplet,ｑ＝quartet,ｓ＝singlet,ｔ＝triplet． 
（±)-(10-CamphorsulfUnyl)oxaziridime［(±)-5]'０）Thiscompound 

waspreparedfrom(±)-10-camphorsulfbnicacidinamannersimilarto 

thatdescribedintheliteraturｅｆｂｒ（＋)-5.20）Recrystallizationfrom 
2-propanolaHbrdedananalyticalsampleascolorlessprisms，ｍｐ 
ｌ５６－ｌ５ﾌﾟC;ＭＳ"'た:229(Ｍ+).』"αﾉ.CalcdfbrC1oH15NO3S:Ｃ,52.38；
Ｈ，6.59；Ｎ，６．１１．Found：Ｃ，52.20；Ｈ，678；Ｎ，5.97．Ｔｈｅ１Ｈ－ＮＭＲ 

(CDCl3)ａｎｄ１３Ｃ－ＮＭＲ(CDCl3）spectraofthissamplewerevirtually 
identicalwiththoseof(＋)－５reportedintheliterature2o） 
（±)-6,7-Dihydro-6-hydroxycyclopenta-1,3-dioxin-5(4Ｈ)-one（６）A 

stirredsolutionofdiisopropylaｍｉｎｅ（3.7ｍ1,26.4,mol）ｉｎｄｒｙＴＨＦ 
(lOOml)wascooledtoO゜CinanatmosphereofAr,andaL60Msolution
(１６５ｍ1,26.4,mol）ｏｆルBuLiinhexanewasaddeddropwise・Alter
20min,themixturewascooledto-78oC,andasolutionoftheL3-dioxin 
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（ｌＨ,dd,ノー10.5,3Ｈｚ)and4.02(ｌＨ,．｡,Ｊ＝10.5,3.5Ｈｚ)[C(2)‐CH20]，Ｊ＝19,5,3,25Ｈｚ)ａｎｄ３．０８（ｌＨ,ddd,ノー'9,2,Ｌ5Ｈｚ)［C(5)_H,s]，432[1Ｈ,。d,ノー４，３５Ｈｚ,Ｃ(4)-Ｈ];'3Ｃ－ＮＭＲ(CDCl3)６:-4.9,-4.9,3.67ａｎｄ３．７４［lHeach,ｄｄ,Ｊ＝10,5Ｈｚ,Ｃ(2)‐CH20],４１４ａｎｄ４，６
－４７，ａｎｄ－４７(twoSiMe2，s)，13.8［C(3)-Ａｕ，Ｉ８１ａｎｄｌ８２（two（2Ｈ,dqeach,Ｊ＝10.5,7Ｈｚ,ＯＣ且2Ｍe),4.19[1Ｈ,ｍ,Ｃ(4)‐H],5.88(ｌＨ，ＣＭe３，s),２５．８(twoC比３，s),３８５[C(3)],４９．８[C(5)],５４２[C(2)],５９．５ddd,ノー2.5,25,2Ｈｚ,Ｃ且CO2Et)．
［C(2)-CH20],７１６［C(4)],218.0(CO）Ａ"α/,CalcdfbrC19H4003Si2： （±)-(2α,３ＭD(E)-[4-Hydroxy-2-(hydroxymethyI)-3-methylcycIo-C,61.23；Ｈ，10.82.Found:Ｃ,61.19;Ｈ，10.70． 

PentyUdene]aceticAcidEthylEster(12b）Asolutionofl2a(297ｍｇ， LaterfiactionsoftheabovechromatographyaHbrded9(352ｍｇ,59％）0.67,mol)inAcOH-HzO-THF(3:１：1,Ｖ/v)(15ｍl)wasstirredatroom 
asacolorlessoi1,ＭＭ/ご:315(Ｍ十一jelﾉｰBu);IRv鯛I746cm-1(CO)；tcmperaturefbr46hThereactionmlxturewasthenconccntrated功
’Ｈ－ＮＭＲ(CDCl3)６：0.046,0.050,0.06,ａｎｄ0.09（12Ｈ,seach,twovaalotoleaveacolorlessoil,whichwasco-evaporatedmvaaJowith 
SiMe２，s),0.89andO90(l8H,seach,two'elr-Bu，s),LO1[3Ｈ,｡,ノー7Ｈｚ，two5-mlportionsofbenzenePurificationoftheresidualoilbyHash
C(3)-Ｍe],２．２０（1Ｈ,．｡,ノー185,6.5Ｈｚ)ａｎｄ２．４３（1Ｈ,。｡,ノー'8.5,chromatography19)［AcOEt-hexane（l:１，Ｖ/v)］yieldedl2b（128ｍｇ，
6.5Ｈｚ)[C(5)-H，s],2.48-2.58[2H,ｍ,Ｃ(2)-ＨａｎｄＣ(3)-H],3.74(1Ｈ，８９％)asacolorlessoi1,ＭＭ/z:２１４(Ｍ+);IRv鵬cm-1:3400(OH)，
ｄｄ,ノー'0,9Ｈｚ)ａｎｄ３９４（1Ｈ,。d,ノー10,45Ｈｚ)［C(2)-CHzO],4361696(esterCO),1655(Ｃ＝Ｃ);'Ｈ－ＮＭＲ(CDCl3)J:Ｌ13[3Ｈ,｡,ノー７Ｈｚ，
［1Ｈ,ddd,ノー6.5,65,5Ｈｚ,Ｃ(4)‐H];l3C-NMR(CDCl3)６:-49,-4.9,Ｃ(3)-Ｍe]，1.28(3Ｈ,ｔ,ノー7Ｈｚ,OCH214E)，Ｌ７５(2Ｈ,ｂｒ,twoOH，s)，
-4.8,ａｎｄ－４８（twoSiMe２，s),９．１［C(3)-h回，１８１ａｎｄ１８．２（two２．０１［ｌＨ,ｍ,Ｃ(3)-H],２．５３［ＩＨ,ｍ,Ｃ(2)Ｈ],２．８１（1Ｈ,dddd,Ｊ＝19,5,
ＣＭＣ３，s),２５．８ａｎｄ２５９(twoq4E3,s),３８．８［C(3)],４６．１［C(5)]，55.73,2.5Ｈｚ)and３１８(ｌＨ,ddd,ノー19,2,Ｌ5Ｈｚ)[C(5)-Ｈ，s],3.73(ＩＨ,｡｡，
［C(2)],６０．０[C(2)-ＧＨｚ0],７１．２[C(4)],２１６０(CO)．ノー1Ｌ5,45Ｈｚ)and3.93(ｌＨ,。｡,ノーILS’４Ｈｚ)(CH20H),４１６(2H､q，
Isomerizationof9tolOAmixtureof,(56ｍｇ,0.15,mol),ＤＢＮノー７Ｈｚ,ＯＣ且ｚＭｅ),４２７［ｌＨ,ｄｄ,Ｊ＝5,4Ｈｚ,Ｃ(4)-Ｈ],５９３(1Ｈ,。｡｡，（4ｍｇ,0.03,mol),andbenzene(2.5ｍl)wasstirredatroomtemperatureノー2.5,2.5,2Ｈｚ,CHCO2Et）

fbrl9hThereactionmixturewasthenwashedsuccessivelywith５％（±)-(2α’3'’4β)-(E)-[2-[[[(1,1-Dimethylethyl)dimethylsilyl]oxy]－ 
aqueousHClandsaturatedaqueousNaCl,driedoveranhydrousMgSO4，methyl]-4-hydroxy-3-methylcyclopentyUdene]aceticAcidEthylESter(12c） 
andconcentrated〃1'αα（０．PuriiicationoftheresidualoilbyflashAmixtureofl2b（107ｍｇ,０５０，mol),imidazole(75ｍｇ,1.10,mol)，
chromatography1，)［hexane-CH2Cl2（l:１，Ｖ/v)］providedlO(47ｍｇ，／el7-butylchlorodimethylsilane(83ｍｇ,0.55,mol),andＤＭＦ(lml)ｗａｓ 
８４％)asacolorlesssolid,ｍｐ47.5-485°Ｃ,whichwasidentical(bystirredatOoCinanatmosphereofN2fbrL5hThereactionmlxturc 
compansonofthelRand1H-NMRspectraandTLCbehavior)withwasthenpouredintoH20(4ｍl)andextractedwithether(3xlOml)． 
theoneobtaineddirectlyfi･om8byhydrogenation(y雄叩rα)．TheetherealextractswerewashedwithsaturatedaqueousNaCLdried
（±)-(20c,3''4ル4-[[(1,1-DimethylethyI)dimethylsilyl]oxy]-2-[[[(1,1‐overanhydrousMgSO4,andconccntratedmvacmotoleaveacolorless

dimethylethyl)dimethylsilyI]oxy]methyl]-1-hydroxy-3-methylcyclopen‐ｏｉＬＰｕｒificationoftheoilbyilashchromatography1，)[hexane-AcOEt 
taneaceticAcidEthylEster（Ⅱ）Astirredsolutionofdiisopropyl‐（3:1,Ｖ/v)］gavel2c(135ｍｇ,８２％)asacolorlessoil,ＣＩＭＳ腕/z:３２９
ａmine(0.21ｍ1,L5mmol)indryTHF(5ｍl)wascooledto-78oCin（ＭＨ+);ＩＲｖ躯cm-1：３４５０(OH)，１７１３(cstcrCO),１６５５(C＝C)；
anatmosphereofAr,andaL50Msolution(1.0ｍ1,Ｌ５ｍｍｏｌ)ｏｆ"ＢｕＬｉｌＨ－ＮＭＲ(CDCl3)６:ＯＯ３ａｎｄＯＯ４(6Ｈ,seach,SiMe2),0.87(9Ｈ,s， 
inhexanewasaddeddropwiseAfterthemixturehadbeenstirredlbr′eJ･ﾉｰBu),112［3Ｈ，ｄ,ノー7.5Ｈｚ，Ｃ(3)-Ｍe]，Ｌ2７（3Ｈ，ｔ，ノー７Ｈｚ，
３０ｍin,AcOEt(014ｍl,Ｌ４ｍｍｏｌ)wasadded,andstirringwascontinuedOCHzL4且)，Ｌ3４（ｌＨ,ｄ,ノー3.5Ｈｚ,ＯＨ)，１．９６［ＩＨ,ｍ,Ｃ(3)-H1248
fbr20minAsolutionoflO(418ｍｇ,L12mmol)ｉｎｄｒｙＴＨＦ(2ｍl)ｗａｓ［1Ｈ,ｍ,Ｃ(2)-Ｈ],２．７６（1Ｈ,dddd,Ｊ＝19,5,3.5,2.5Ｈｚ)ａｎｄ３．１９（ｌＨ， 
thenaddeddropwiseover5min,andthemixturewasstirredat-78oCddd,ノー'9,2,1.5Ｈｚ)[C(5)-Ｈ，s],３．７１ａｎｄ３．７６［IHeach,．｡,ノー'0.5,
fbrafilrther2hThereactionwasquenchedbyaddingsaturatedaqueous５Ｈｚ,Ｃ(2)-CH20],４．１５（2Ｈ,ｑ,Ｊ＝７Ｈｚ,ＯＣﾛ2Ｍe),４．２５［ｌＨ,。｡｡，
NH4Cl(2ｍl),andthemixturewasalloWedtowarmtoroomtemperature・ノー3.5Ｈｚeach,Ｃ(4)-Ｈ],５．９１（ｌＨ,ddd,ノー25,2.5,2Ｈｚ,CHCO2Et)．
Theaqueouslayerwasseparatedfromtheorganiclayerandextracted（±)-(20c’3''4〃(Ｅ)‐[2-[[[(1,1-Dimethylethyl)diphenylsilyl]oxy]‐
withether（3x10ml)．Theetherealextractsandtheaboveorganicmethyl]-4-hydroxy-3-methylcyclopentylidene]aceticAcidEthylEster 
layerwereCombined,washedwithsaturatedaqueousNaCl,driedover（12.）Ａｍｉｘｔｕｒｅｏｆｌ２ｂ（21.2ｍｇ，0.10,mol)，imidazole（21ｍｇ， 
anhydrousMgSO4，andconcentrated力？ｙａｃⅨoPurificationoftheO30mmol),andＤＭＦ(0.2ｍl)wasstirredinanatmosphereofNzunder
residualoilbyHashchromatography'9)［hexane-AcOEt（15:１，Ｖ/v)］ice-cooling，andasolutionoflerj-butylchlorodiphenylsilane（42ｍｇ， 
filrnishedll(362ｍｇ,７０％)asacolorlessoil,ＭＳ'"/z:４１５(Ｍ十一OEt)，０１５，mol)ｉｎＤＭＦ(0.2ｍl)wasaddedAfterhavingbeenstirredａｔ
４０３(M-Zerj-Bu);ＩＲｖ鯉ｃm~':３５２０(OH),１７３６ａｎｄｌ７１９(dia‐roomtemperaturefbrL5h,thcrcactionmixturewasworkcdupas
stereoisomericesterC０，s);ｌＨ－ＮＭＲ(CDCl3)majorisomer6:0030,describedabovefbrl2c,givingl2d(42.1ｍｇ,９４％)asacolorlessoil， 
0034,007,andOO8(seach,twoSiMe2，s),087and0.89(seach,ｔｗｏＣＩＭＳｍ/z:４５３(ＭＨ+);ＩＲｖ鯛cm-1:３４５０(OH),１７１３(estcrCO)，
〔e"-Bu，s),LO3[d,ノー7Ｈｚ,Ｃ(3)-Ｍe],Ｌ26(t,ノー７Ｈｚ,OCHzA4E),Ｌ８９１６５５(Ｃ＝Ｃ);ｌＨ－ＮＭＲ(CDCl3)５：1.03(9Ｈ,s’1erj-Bu),１．０５[3Ｈ,。，
(｡｡,Ｊ＝13.5,4Ｈｚ)ａｎｄ２．００(｡,Ｊ＝13.5Ｈｚ)［C(5)-Ｈ，s],1.9-2.05［ｍ，ノー７Ｈｚ,Ｃ(3)-Ｍe],１２９(3Ｈ,t,ノー7Ｈｚ,ＯＣＨ２』4且),1.33(1Ｈ,ｂｒ,ＯＨ)，
Ｃ(2)-ＨａｎｄＣ(3)-Ｈ],２．６０ａｎｄ２７５(。each,ノー145Ｈｚ,CH2CO2Et)，２．０６［1Ｈ,ｍ,Ｃ(3)-Ｈ],２５１［1Ｈ,ｍ,Ｃ(2)-Ｈ]'2.81（1Ｈ,dddd,ノー19,5,
3.55(.｡,ノー10.5,45Ｈｚ)ａｎｄ３．８３(.｡,ノー10.5,3.5Ｈｚ)[C(2)-CH20]，3.5,2.5Ｈｚ)and3.21(1Ｈ,brd,ノー19Ｈｚ)[C(5)-Ｈ，s],3.75and3.80［lＨ
3.95(s,ＯＨ),41-4.2[m,ＯＣＨ２ＭｃａｎｄＣ(4)‐Ｈ];minorisomer6:0.03,each,。｡,ノー10.5,4.5Ｈｚ,Ｃ(2)-CH20],４１６ａｎｄ４１７(2Ｈ,ｄｑｅａｃｈ，
0.04,0.07,ａｎｄ0.08(seach,twoSiMe２，s),0.88ａｎｄ0.90(seach,twoノー10.5,7Ｈｚ,ＯＣ回2Ｍe),426［1Ｈ,ｂｒ,Ｃ(4)-H],5.89(1Ｈ,ddd,Ｊ＝２５，
に"一Bu，s),0.94[｡,ノー7Ｈｚ,Ｃ(3)-Ｍe],Ｌ26(t,仁7Ｈｚ,ＯＣＨﾕﾑﾑ§),Ｌ712.5,2Ｈｚ,CHCO2Et),7.25-745(6H)and7.卜7.65(4H)(ｍeach,two
[ddd,ノー11,6,4Ｈｚ,Ｃ(2)-H],１．９－２０５[ｍ,Ｃ(3)-Ｈ],1.97(｡｡,ノー14,Ｐｈ，s)．

５Ｈｚ)ａｎｄ２０７(｡d,Ｊ＝14,25Ｈｚ)［C(5)-Ｈ,s],Ｚ５７ａｎｄ２８６(ｄeach，（±)-(4aoc,60c’7α’7aoO-Hexahydro-6-hydroxy-7-methylcyclopeInta[c]‐ 
Ｊ＝14.5Ｈｚ,CH2CO2Et),380(.｡,Ｊ＝10.5,6Ｈｚ)and3.90(.｡,ノー10.5,pyran-3(1Ｈ)-one［(±)-AbeMactone，RacemicAglykonA1，（±)-1so‐
４Ｈｚ）［C(2)‐CH20],41--4.2［ｍ,ＯＣ且2Ｍe,Ｃ(4)-ＨａｎｄＯＨ］Theboonein］［(±)-1］ａund（±)-(100,21,3回,伽)-4-Hydroxy-2-(hydroxy‐
lH-NMRSpectrumindicatedthattheoilwasa57:４３mixtureofthemethyl)-3-methylcyclopentaneaceticAcidEthylEster（Ｍ）ATypical 
twopossiblediastereoisomers Example:Ａｓｏｌｕｔｉｏｎｏｆｌ２ｃ（102ｍｇ,０３１，mol)iｎＥｔＯＨ（7ｍl)ｗａｓ 
（±)_(20c’3β'4ル(E)-[4-[[(1,1-Dimethylethyl)dimethylsilyl]oxy]‐hydrogenatedoverAdamscatalyst(15ｍｇ)atatmosphericpressureand

2-[[[(1,1-dhnethylethyl)dimethylsilyl]oxy]methyl]-3-methylcyclopentyli‐roomtemperaturelbr4hRemovalofthecatalystbyliltrationand 
dene]aceticAcidEthylEster(12a）Amixtureofll(437ｍｇ,095,mol)，concentrationofthefiltratemvαcⅨoprovided(±)-(2α'3β,4β)-2-[[[(1,1‐ 
bis[2,2,2-trifluoro-1-phenyl-1-(trifluoromethyl)ethoxy］diphenylsulfil‐dimethylethyl)dimethylsilyl]oxy]methyl]-4-hydroxy-3-methylcyclo‐ 
rane13)(770ｍｇ,1.14,mol),anddryCH2Cl2（18ｍl)wasstirredinanpentaneaceticacidethylester(13c)(101ｍｇ)asacolorlessoil,whichwas 
atmosphereofN2atroomtemperaturefbr3h、Ｔｈｅｒｅａｃｔｉｏｎｍｉｘｔｕｒｅｆｂｕｎｄｔｏｂｅａ６７:３３ｍixtureofthetwopossiblediastereoisomerson
wasthenpouredintoHzO（10ｍl）andextractedwithCHzCl2Thethebasisof1H-NMRspectralanalysis、Thisoil，afteradditionof
CH2Cl2extractswerewashedwithsaturatedaqueousNaCl,driedoverAcOH-H20-THF(3:１：1,Ｖ/Ｖ)(6ｍl),wasstirredatroomtemperature 
anhydrousMgSO4,andconcentratedmyaaJo､Puriiicationoftheresidualfbr24h,andthereactionmixturewasconcentrated航ｙａａＪｏ・Theresidual
oilbyHashchmmatography1g)［hexane-AcOEt(20:1,Ｖ/v)］gavel2aoilwasco-evaporatedmwzc"owithtwo3-mlportionsofbenzeneto 
(390ｍｇ,93％)asacolorlessoi1,ＭＭ/z:442(Ｍ+);IRvllMH1cm~':17171eavcacolorlcssoil,whichwasthcnsubjectedtoflashchromatography191 
(esterCO),1655(Ｃ＝Ｃ);’Ｈ－ＮＭＲ(CDCl3)６:003,0.036,0.039,ａｎｄ［AcOEt-hexane(2:１，Ｖ/v)］Earlierfi｢actionsgavel4(201ｍｇ,３０％ 
0042（l2H,seach,twoSiMe２，s),Ｏ８６ａｎｄＯ８７（l8H,seach,twoiroml2c)asacolorlessoil,ＭＳｍ/z:２１６(Ｍ+);ＩＲｖ鯉cm-1:３４００
/e酢Bu,s)，ＬＯ２［3Ｈ，。,ノー６５Ｈｚ,Ｃ(3)-Ｍe]，Ｌ2７（3Ｈ，ｔ，ノー７Ｈｚ，（OH)，１７１３（esterCO)；lＨ－ＮＭＲ（CDCl3）６：１．０５［3Ｈ,ｄ,ノー7Ｈｚ，
OCHzL4E),1.88[ｌＨ,ｍ,Ｃ(3)-H],2.46[1Ｈ,ｍ,Ｃ(2)-Ｈ],269(1Ｈ,dddd，Ｃ(3)-Ｍe],1.26(3Ｈ,t,ノー７Ｈｚ,ＯＣＨ２型且),１．４８（1Ｈ,ddd,Ｊ＝13.5,5,
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ZHz)ａｎｄ２１８（1Ｈ,ddd,ノー135,10,5Ｈｚ)［C(5)-Ｈｓ]，Ｌ５９［ｌＨ,ｍ，
C(2)-H]，１．７１［ｌＨ,ｍ，Ｃ(3)-Ｈ]，Ｌ7８（br，ｔｗｏＯＨ，s)，２．２６［1Ｈ,ｍ， 
C(1)-H],2.49(1Ｈ,。｡,ノー165,6Ｈｚ)and2.65(1Ｈ,。｡,ノー'65,7.5Ｈｚ）
(Cu2CO2Et),3.57(ｌＨ,dd,ノー11,6Ｈｚ)and3.71(1Ｈ,｡｡,ノー'1,3.5Ｈｚ）
(CU20H),４．０９［1Ｈ,ddd,ノー5,5,2Ｈｚ,Ｃ(4)-H],４１４(2Ｈ,ｑ,Ｊ＝７Ｈｚ，
OCu2Me)． 

LaterfractionsoftheabovechromatographylUrnished(±)-1(34.0ｍｇ， 

64％けomlZc)asacolorlesssolidRecrystallizationofthesolidfrom
hexane-AcOEt（2:１，Ｖ/v)afTbrdedananalyticalsampleascolorless 
needles,ｍｐ９９－１０１゜ＣＭＳ〃7/ご(relativeintensity):170(Ｍ+’７)，１５２
(12).１３９（100),126(44),１２４(43),１１１(47),１１０(31),９７(35),８３(36)， 
81(41),69(35),55(31),43(40);IRv雛１，ｃｍ-1:3620(OH),1740(CO)；
ＩＨ－ＮＭＲ(CDCl3)５：１．０８［3Ｈ,。,ノー7Ｈｚ,Ｃ(7)-Ｍe],１．４１（1Ｈ,。｡｡，
ノー14,105,3.5Ｈｚ)and206(1Ｈ,。｡,ノー14,8Ｈｚ)[C(5)-Ｈ，s],Ｌ68(1Ｈ，
br・ＯＨ),１．９２［1Ｈ,ddq,ノー10.5,3.5,7Ｈｚ,Ｃ(7)‐H],２．１６［ＩＨ,dddd，
ノー105,10.5,45,3.5Ｈｚ,Ｃ(7a)-H],238(1Ｈ,．｡,ノー15,4Ｈｚ)ａｎｄ２６４

(ｌＨｄｄ,Ｊ＝15,7Ｈｚ)[C(4)-Ｈ，s],２９４［1Ｈ,ddddd,Ｊ＝10.5,105,8,7, 
4Ｈｚ､Ｃ(4a)-H],４．１３［1Ｈ,。｡,ノー3.5Ｈｚeach,Ｃ(6)‐H],４．１５（ｌＨ,。｡，
ノーlＬ5,3.5Ｈｚ)ａｎｄ４．３２（ｌＨ,。｡,ノー'1.5,4.5Ｈｚ）［C(1)-Ｈ，s]；l3C-
NMR(CDCl3)５:12.7[C(7)－１四,32.7[C(4a)],34.5[C(4)]'４Ｌ５[C(7)]う
41.6［C(5)]’４Ｌ７［C(7a)]，６８．６［C(1)]，７５．６［C(6)]，173.4［C(3)]； 

higb-rcsolutionMSCalcdfbrC9H,403：170.0943,Found：170.0965. 
J"α/､CalcdfbrC9H1403:Ｃ,63.51；Ｈ,8.29.Found:Ｃ,63.36;Ｈ，8.34． 
Ｔｈｅ１Ｈ－ＮＭＲａｎｄ１３Ｃ－ＮＭＲｓｐｅｃｔｒａｏｆthissamplewerevirtually 
identicalwiththoseofnaturalabelialactone２．１６)andAglykonAL4､'7） 
Thesespectraldatawerealsoingeneralagreementwiththoseofnatural 
isobooneindescribedintheliterature､5,18） 

Catalytichydrogenationofl2a,hdandsubsequentdeprotection 
and/oracid-catalyzedcyclizationoftheresultingl3a,bwereseparately 
efYbctedinamannersimilartothatdescribedabove・Theresultsare

giveninTableLOntheotherhand，deprotectionofl3dwascarried 
outaslbllowsAsolutionofl3d,obtainedhoml2d(36.0ｍｇ,0.08,mol)， 

inＴＨＦ(1ｍl)wasstirredinanatmosphereofArunderice-coolingand 

aLOMsolution(0.35ｍ1,0.35,mol)oftetrabutylammoniumHuoridein 

THFwasaddedAlterhavingbeenstirredatroomtemperaturelbr24h， 
thereactionmixturewasconcentratedmwJc皿otoleaveacolorlessoiL

Flashchromatography19)ｏ｢thisoilwasconductedasdescribedabove， 
givingl4(２９ｍｇ,１７％froml2d)asacolorlessoiland（±)－１(8.9ｍｇ， 
669'Mroml2d)asacolorlesssolid,whichwereidentical(bycomparison 

oflH-NMRspectraandTLCbehavior)withauthenticl4and（±)－１ 
preparedfroml2c(vj化sz<prα)．

（±)-(4aoc,6β’7β,7aβ)‐Hexahydro-6-hydroxy-7-methylcyclopenta[c]‐ 
pyran-3(1Ｈ)-one（15）Ａｓｏｌｕｔｉｏｎｏｆｌ４(65ｍｇ,０３０，mol）ｉｎＥｔＯＨ 
(lml)wasstirredunderice-cooling,andlNaqueousNaOH（1ｍl)was 
addedThemixturewasthenstirredatroomtemperaturelbr30min， 

concentratedj〃vacmo,andacidifiedWith6NaqueousHCLAfteraddition

ofacetone-CH2Cl2（1：１，Ｖ/v)（30ｍl),theorganicsolutionwasdricd 
overanhydrousMgSO4andconcentratedj"vac皿oTheresidualcolorless
oilwasdissolvedindryCH2Cl2(20ｍl),ａｎｄＤＣＣ(75ｍｇ,0.36,mol） 
and4-dimethylaminopyridine（ＤＭAP）（5ｍｇ）wereaddedThemix‐ 
turewasthenstirredatroomtemperaturefbrlhandconcentrated 
〃ｗａｃⅨotoleaveacolorlesssolid、Purificationofthesolidbyllash

chromatography19)［CH2Cl2-EtOH(20:１，Ｖ/v)］lilrnishedl5(41ｍｇ， 
80％)asacolorlesssolidRecrystallizationfTomhexane-AcOEt(2:１， 

Ｖ/v)aflbrdedananalyticalsampleascolorlessneedles,ｍｐ76.5-78°Ｃ； 

ＭＳｍ/z(relativeintensity):１７０(Ｍ十，１２),１５２(20),１２６(72),１１１（66)，
９３(51),８３(94),８２(60),８１(93),６９(72),６８(58),６７(85),５５(89),４３ 

(75),41(100);IRv認ＩＦ１３ｃｍ~!:3620(OH),1725(CO);'H-NMR(CDCl3）
5:１．０６[3Ｈ,。,ノー7Ｈｚ,Ｃ(7)-Ｍe],１．２５(1Ｈ,ddd,ノー14,105,3.5Ｈｚ）
and２．５２(1Ｈ,ddd,ノー14,7,7Ｈｚ)[C(5)-Ｈ，s],１．５４(1Ｈ,ｂｒ,ＯＨ),１．６２
[1Ｈ,。｡q,Ｊ＝11,7,7Ｈｚ,Ｃ(7)-ＨｌＬ７３［1Ｈ,dddd,ノー11,11,11,5Ｈｚ，
Ｃ(7a)-H],Ｌ７７［1Ｈ,ｍ,Ｃ(4a)-Ｈ],２．３４(1Ｈ,。｡,Ｊ＝17.5,125Ｈｚ)ａｎｄ
2.89(1Ｈ,．｡,Ｊ＝17.5,5Ｈｚ)［C(4)-Ｈ，s],４．０５（ｌＨ,．｡,ノー'１，１０５Ｈｚ）

and４．５７（1Ｈ,。d,Ｊ＝105,5Ｈｚ）［C(1)-Ｈ，s],４．３３［1Ｈ,ddd,ノー7,7,
3.5Ｈｚ,Ｃ(6)-H]；l3C-NMR(CDCl3）６：１１．６［C(7)-Ｌｕ，３８．０［C(4)]， 
38.8［C(4a)],４０．８［C(5)],４１９［C(7)],４４．７［C(7a)],７４１［C(1)],７４４ 
[C(6)],170.3[C(3)];high-resolutionMSCalcdlbrCgH,403:170.0943, 
Found：170.0954.Ａ"αﾉ.CalcdfbrC9H1403：Ｃ，63.51；Ｈ，8.29.Found： 

529 

Ｃ,63.38;Ｈ,8.36.Thissamplewasfbundtorevertslowlytothehydroxy 
carboxylicacidonstandingatroomtemperature． 
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