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QuinolizidinesoXIX1）Synthesisof(－)-,-Demethyltubulosine 

TozoPuJII,＊MAsAsHIOHBA,andHIRosHIHATAKEYAMA 
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Thechirhlsynthesisof(－)-9-demethyltubulosine[(－)-1]hasbeenachievedfbrthefirsttime 
ｖｊａａ"cincholoipon-incorporatingroute,，，whichstartedfiPomcincholoiponethylester[(＋)-7]ａｎｄ 
passedthroughtheintermediates（－)-8,（－)-9,（＋)-10,ａｎｄ（＋)-11．Asaresult，theabsolute 
configurationoftheAﾉZmgj"ｍｖｊｊｊｅ"sealkaloid9-demethyltubulosinehasbeenunequivocally 
establishedtobethatrepresentedbyfbrmula（－)-1． 

Keywords-A/Ｚｍｇｊ凹版ｖ"た"sealkaloid；demethyltubulosine；chiralsynthesis；demethyl‐
isotubulosine；diethylphosphorocyanidateamidefbrmation；Bischler-Napieralskicyclization； 
carbon-nitrogendouble-bondcatalyticreduction；benzyletherhydrogenolysis；CDepimerdifL 
fbrentiation 

（－)-9-Demethyltubulosine［(－)-1]2）isanantitumoralkaloidisolatedbyHusson，s 
group3)fTomthetrunkbarkoMmlzgj"腕v伽"se(ＡＧＲＡY)BAILLoN(Alangiaceae),aplant
collectedinVanuatu,NewHebrides4)Theyhavereportedthatthisalkaloidincreasedthe 
survivaltimeofmiceinfectedwithleukemiaLl210orP388.3b)Itschemicalstmctureand 

relativestereochemistryweredetermined4)byanalysisofthespectraldataandconclusivelyby 
adirectcompansonwithsynthetic（±)-1.5)ASregardstheabsolutestereochemistry,that 
representedbyfbrmula（－)－１wasassigned4)ｏｎｔｈｅｂａｓｉｓｏｆｔｈｅｓｉｍｉｌａｒｉｔｙｉｎｃｉｒcular 
dichroism(CD)spectrumtotheknown4mmarc肋alkaloid（－)-10-demethylmbulosine
K-)-216)ThispaPerdetailstheresultsofoureffbrtstowardachiralsynthesisofthecandidate 
structure（－)-1,whichhaveconfirmedthecorrectnessoftheabovestereochemical 

aSSignment,7） 

OurpreviousworkhasshownthatunifiedchiralsynthesesofallfburgroUpsof 
benzo[α]quinolizidine-typM・ｍｍａｒｃ肋alkaloids8)arepossiblethroughroutesadoptingthe
"cincholoipon-incolporatingstrategy・"9)Inviewofthefactthatthetargetstructure（－)-１
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fallswithinthe9-hydroxy-lO-mcthoxybenzo[α]quinolizidine-typegroup,wetriedtoextend 
thescopeofthissyntheticstrategytoincludethesynthesisof(－)-1.Thestartingpointinthe 
syntheticschemewastheknowntricyclicaminｏａｃｉｄ（－)-8,acommonkeyintermediate 
synthonutilizedfbrourrecentumfiedsynthesesof9-demethylpsychotrine[(＋)-3110)９－ 
demethylcephaeline[(－)-4111)and9-demethylprotoemetinol[(－)-5]・'2)Thetricycle（－)－８
wasavailablefromcincholoiponethylester[(＋)-7]'3)bythepreviouslyreportedll-step 
synthesis,'０)andthereactionsequencethereafterparalleledthatemployedbyus5）ｆｂｒｔｈｅ 
racemicsynthesisoflfrom（±)-8. 
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牝 Thus，（－)－８and5-benzyloxytryptamine14)werecoupledinN,Ⅳ-dimethylfbrmamide 

(ＤＭＦ)bythediethylphosphorocyanidatemethod,'5)givingtheamide(－)－９ｉｎ８６％yield 
Bischler-Napieralskicyclizationof（－)－９withPOCl3inboilingtoluenefilrnishedthe 
dihydro-β-carboline(＋)-10(63％yield),whichwasthensubmittedtocatalytichydrogenation 
indioxaneoverAdamscatalyst・Theresultinghydrogenationproductswereseparatedby
columnchromatographytogiveO,O-dibenzyl-9-demethyltubulosinｅ[(＋)-11］ａｎｄｉｔｓｌ'‐ iii 

<ii epimer[(＋)-12]ｉｎ３１％and５７％yields,respectively,Onhydrogenolysisusinghydrogena､。｛i 
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