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Quinomzidines,XXXm1）AChiralSJmthesisof(－)-Ophiorrhizine， 
aPentMycmcOmtemaryIndoleAlMoidfromの肋"肱α〃小jRIDL・
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Adetailedaccountisgivenofthefirstchiralsynthesisoftheの肋lWbiZaalkaloidophiorrhizine[(－)-1]・The
synthesiswasstartedbycouplingthelactimether（＋)-4,readilyavailablefromcincholoiponethylester[(＋)-3]， 
with6-benzyloxy-3-chloroacetylindole(6)tommthelactamketone(＋)-8andproceededthroughtheintermediates 
(＋)-9,（＋)-10,11,（－)-12,（－)-13,14,（－)-15,ａｎｄ（－)-16.Theidentityofsynthetic（－)-1.H20withnatural 
ophiorrhizineunequivocaUyestablishedtheabsolutestereochemistryofthisalkaloid． 

KeywordsOZWorWzaalkaloidsynthesis;ophiorrhizineconfiguration;cincholoipon;lactimetherjValkylation;oxazolium 
hydrogenolysis;Bischler-Napieralskicyclizatio、

AccordingtoArbaineM/､,z)Ophjo"/jjzamq/ＤｒＲＩＤＬ． 
(Rubiaceae）ｉｓａｓｍａｌｌｓｈｒｕｂ（ca20cmhigh)，which， 
althoughrare，isusedbytraditionalhealersinWest 
Sumatraasacomponentofapoulticetotreatskin 

disorders，especiallyeczemalnl992，theyreportedthe 
isolationofanewC19pentacyclicquaternaryindole 
alkaloid,namedophiorrhizine,fromthefreshaerialparts 
ofthismedicinalplant､2)Thesamelndonesian-Australian 
researchgroupestablishedthestructureandrelative 
stereochemistryｏｆｏｐｈｉｏｒｒｈｉｚｉｎｅａｓｌｏｎｔｈｅｂａｓｉｓｏｆits 
spectralpropertiesandX-raymolecularstructure､2） 
However，itsabsolutestereochemistryhasonlybeen 
inferredtobe（－)-13）fromthenegativesignand 
magnitudeofthespecificrotationofthealkaloid2)The 
correctnessofthisinferencehａｓｎｏｗｂｅｃｎｖｅｒｉｆｉｅｄｂｙｕｓ 
ａｓａｒｅｓｕｌｔofthefbllowingchiralsynthesisofthetarget 
compoundwiththecandidatestructure（－)-1．The 
synthesisfeaturesanadaptationofourfavorite“cincho‐ 
loipon-incorporatinglactimetherroute'''''4）whichhas 
beendcvelopedinthislaboratoryasthebestavailable 

vehiclefbrunifiedchiralsynthesesofthebenzo[α]quino‐ 
lizidine-typeA！‘z"gj"malkaloidsandCoMm"ﾉﾉie-type 
indoloquinolizidinealkaloidsAbriefaccountofthe 

resultsreportedherehasbeenpublishedinapreliminary 
fbnn5） 

Oursyntheticplanrequiredtwostartingmaterials､One 
ofthemwasthelactimether（＋)-4,6,7)easilyobtainable 
fiFomcincholoipOnethylester［(＋)-3］accordingtoour 
previouslyreportedprocedure,7）andtheother，６‐ 
benzyloxy-3-chloroacetylindole(6),waspreparedin36％ 
yieldfrom6-benzyloxyindole(5)8）andchloroacetyl 
chloride(pyridine/dioxane,55-60°Ｃ,30ｍin)，)according 
toageneral3-chloroacetylationprocedure1o）Asantic-
ipated,4c，｡，'０)this3-acylationwasaccompaniedwiｔｈｔｈｅ 

fbrmationofasmallamount(1％yield)ofthel-acylated 
derivative7・

Thetwostartingmaterials,（＋)－４ａｎｄ６，werethen 
coupledinハLAMimethylfbrmamide(ＤＭＦ)inthepres‐
ｅｎｃｅｏｆＫＢｒａｔ６０ｏＣｆｂｒ４８ｈｔｏｐｒｏducethelactam 
ketone(＋)-8ｉｎ62％yield(Chartl).Treatmentｏｆ(＋)－８ 
ｗｉｔｈＰＯＣｌ３ｉｎｂｏｉｌｉｎｇｔｏｌｕｅｎｅｆｂｒｌｈgavetheoxazoli‐ 
uｍｓａｌｔ（＋)-９（95％yield)，whichwasthensubjected 
tocatalytichydrogenation(Pt/Ｈ２,ＥｔＯＨ１ａｔｍ,room 
temperature,３h)，aiIbrdingthelactam（＋)-10ｉｎ５８％ 
yieldThistwo-stepreductionoftheketonicgroupof 
(＋)－８tothecorrespondingmethylenegroupthroUghthe 
oxazoliumsalt（＋)－９hasprecedents4c-e)ｉｎstructurally 
analogouscompounds・Conversionｏｆ（＋)-10intothe
tetracyclicester（－)-12throughthequaternaryiminium 
saltllwasachievedin５６％overallyieldbymeansof 
Bischler-Napieralskicyclization(POC13,boilingtoluene， 
1.5h)fbllowedbycatalytichydrogenatiｏｎ(Pt/H2,ＥｔＯＨ， 
ｌａｔｍ,roomtemperature,1.5h).ThehydrogenatC(3)ｏｆ 
(－)-12wasassignedtheaconfigurationbyanalogy 
withcatalytichydrogenationofsimilarheterocyclicring 
Systems． “｡~・''1）Theappearanceofabsorptionbandsａｔ
２８１０ａｎｄ２７５５ｃｍ－１，assignabletoaZrα"s-quinolizidine 
ring,'2)intheIRspectrumof(－)-12inCHCl3supported 
thecorrectnessofthisstereochemicalassignment・
Nextthetetracyclicester（－)-12wasreducedwith 

LiAlH4intetrahydrofilran(THF)atroomtemperature 
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fbrL5htoprovidethealcohol（－)-13ｉｎ９４％yield 
Treatmentof（－)-13withp-toluenesulfbnylchloridein 
pyridineat4oCfbr24handheatingoftheresultingO-tosyl 
derivativeｌ４ｉｎｂｏｉｌｉｎｇＤＭＦｆｂｒ３０ｍｉｎｇａｖｅｔｈｅ 
４,17-cyclocorynaniumtosylate(－)-15in73％overallyield 
[from（－)-13]・Inthe1H-NMRspectrumof(－)-15in
Me2SO-姥,theＣ(3)-proton(at55.04)resonatedatlower
fieldthandidthecorrespondingproton（ａｔ５３ｌ３ｉｎ 
ＣＤＣｌ３)ｏｆ(－)-13,reflectingthepresenceofthepositively 
chargednitrogenincloseproximity、Anionexchangeof
thetosylatesalt(－)-15wasefIectedwithAmberlystA-26 
(Cl~)inaqueousMeOHtofilrnishthechloridesalt(－)-16 
ｉｎ９６％yield 

Finally,debenzylationofthechloridesalt（－)-16by 
meansofcatalytichydrogenolysis(10％Pd-C/Ｈ２,EtOH 
1atm,roomtemperature,６h)gavethedesiredcompound 
[(－)-1Ｈ20]ｉｎ93％ｙｉｅｌｄＴｈｅＵＶ(ＭｅＯＨ),ＩＲ(ＫBr)， 
'Ｈ－ＮＭＲ（CD30D),ａｎｄ１３Ｃ－ＮＭＲ（ＣＤ３０Ｄ）spectra 
andTLCmobilityofthesynthetic（－)-1H20were 
virtuallyidenticalwiththoseofnatural(－)-ophiorrhizine・
Moreimportantly，thechiralidentityofthesynthetic 
(－)-1H20withthealkaloidwasestablishedonthebasis 
ofthesamesignoftheirspecificrotationsinMeOHaswell 
astheirvirtuallysuperimposablｅＣＤｓｐｅｃｔｒａｉｎＭｅＯＨ、
Inconclusion，theabsolutestereochemistryofthｅ 

の肋"肱aalkaloidophiorrhizinehasnowbeendefined
tobeasshowninfblmula（－)－１asaresultoftheabove 

chiralsynthesislnterestingly,thissynthesisisequivalent 
toachemicalcorrelationofophiorrhiziｎｅｗｉｔｈｔｈｅ 
Ｃｍｃﾉzo"αalkaloidcinchonine[(＋)-2],becausethelactim 
ether（＋)-47)employedasoneofthestartingmaterials 
waspreparedfi･ｏｍ(＋)-2throughitsdegradationproduct， 

cincholoiponethylester[(＋)-3]'3)Thepresentworkalso 
enhancestheusefillnessofour“cincholoipon-incorpo‐ 
ratinglactimetherroute''4）fbrchiralsynthesesofthe 
CoUﾉ"α"rhe-typeindoloquinoUzidinealkaloids． 

Experimental 

GeneraINotesAllmeltingpointsweredeterminedbyusingaYamato 
MP-1oraBiichimodel530capillarymeltingpointapparａｔｕｓａｎｄａ１℃ 
correctedTLCwasrunonMercksilicａｇｅｌ６０Ｆ２ｓ４ｐｌａｔｅｓ(O25-nun 
thickness)，ａｎｄｓｐｏｔｓｗｅｒｅｄｅｔｅｃｔｅｄｂｙｍｅａｎｓｏｆＵVabsorbance 
measurement(at254nm)and/orsprayingwiththestandardKMnO4or 
lz-KIreagentFlashchromatography'4)wascarriedoutbyusingMerCk 
silicａｇｅｌ６０(No.9385).Spectrareportedheremwererecordedona 
Hitachi320UVspectrophotometer，ａＪＡＳＣＯＡ－２０２ｏｒａＳｈｉｍａｄｚｕ 
ＦＴIR-81001Rspectrophotometer,aHitachiM-80massspectrometer， 
aJEOLJNM-EX-270（'Ｈ２７０ＭＨｚａｎｄｌ３Ｃ６７８ＭＨｚ)ｏｒａＪＥＯＬ 
ＪＮＭ－ＧＳＸ－５００（ｌＨ５００ＭＨｚ)NMRinstrument（chemicalshilIsare 
reportedinppmdownfieldfiBominternalMe4Si),oraJASCOJ-500C 
spectropo]arimeter、OpticalrotationsweremeasuredwithaJASCO

DIP-181polarimeterusingal-dmsampletube,Elementalanalysesand 
MSmeasurementswereperfbrmedbyMr・YItataniandhisassoci‐
atesatKanazawaUniversity・Thefbllowingabbreviationsareused
br＝ｂroad,。＝doublet,．。＝doublet-oMoublets,．｡。＝doublet-oMd,s，
ｄｑ＝doublet-ofquartets，ｍ＝multiplet，ｑ＝quartet，ｓ＝singlet，ｓｈ＝ 
shoulder,ｔ＝triplet、

１－(6-Benzyloxy-1Hmdol-3-yl)-Z-chloroetMnone(6)and6-BenzylOxy‐ 
1-(chloroacetyl)-1Ｈｍｄｏｌｅ(7)Astirredmixtureof6-benzyloxyindole 
(5)8)(4009,17.9,mol）andpyridine（2.839,35.8,mol）indioxane 
(25ｍl)waskeptat55-60･CinanatmosphereofN2,andasolution 
ofchloroacetylchloride(4.049,35.8,mol)indioxane(5ｍl)wasadded 
dropwiseoveraperiodof1.5ｈ.Theresultingmixturewasstirredatthe 
sametemperaturelbr30minandthenpouredintoanice-cooled,stirred 
mixtureofether(16ｍl)ａｎｄＨ２Ｏ(64ｍl).StirringwascontinuedatOoC 
ｆｂｒ３０ｍｉｎ，andtheprecipitatethatresultedwａｓｆｉｌｔｅｒｅｄｏｆＴｔｏｇｉｖｅ６ 
(1.929,36％）asapalebrownsolid,mp217-224oC（dec.).Recrys‐ 
tallizationfi･omDMF-EtOH-H20（1：131,Ｖ/v)affbrdedananalytical 
sampleof6asaslightlybrownishsolid,mp231-234oC(dec.);ＭＳｍ/Ｚ： 
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30Ｌ２９９（Ｍ+);ＩＲｖＷｃｍ－１：３１８０（NH)，１６４６（CO)；’H-NMR 
(Mc2SO-此)６:484(2Ｈ,s,COCH2Cl),5.15(2H,s,ＯＣ旦2Ph),695[ｌＨ，
｡｡､ノー8.5ａｎｄ2.5Ｈｚ，Ｃ(5')‐Ｈ]，７．０５［1Ｈ，。，Ｊ＝2.5Ｈｚ,Ｃ(7')-H]，
730-750(5Ｈ,ｍ,OCH2Ell),８．０２［1Ｈ,ｄ,ノー8.5Ｈｚ,Ｃ(4')-H],８３１
[ＩＩＬ。，ノー３Ｈｚ，Ｃ(2')‐H]，ｌＬ９（1Ｈ，ｂｒ，ＮＨ)'5）Ａ"α/、Ｃａｌｃｄｆｂｒ
Ｃ１７Ｈ１４ＣｌＮＯ２:Ｃ,68.12;Ｈ,４．７１；Ｎ,4.67.Found:Ｃ,67.96;Ｈ,4.55;Ｎ， 
4.69． 

Thefiltratc，obtainedwhenthecrude6wasisolate｡，wasextracted 

withether(3x20ml)Theetherealextractswerecombined,driedover 
anhydrousMgSO4，andconcentratedj'７Vαc"ｏｔｏｌｅａｖｅａｂｒｏｗｎｏｉｌ・
purificationoftheoilbyrepetitionofflashchromatography14)［silica 
gcl,CH2Cl2;CHCl3;CHCl3-benzene(5:１，Ｖ/v)］filmished7（52ｍｇ， 
1％)asacolorlesssolid,mplll-112.5.CRecrystallizationfiFomMeOH 
gaveananalyticalsampleof7ascolorlessneedles,ｍｐｌｌ４－１１４．５°Ｃ； 
UⅦ澱aqE1oH252nm(c21100),275(sh)(9400);IRvMRoI1717cm-1
(CO)；’Ｈ－ＮＭＲ（CDCl3）５：４５６（2H，ｓ，COCH2Cl)，５．１４（2Ｈ，ｓ， 
OC且2Ph),６．６３［1Ｈ,。,ノー3.5Ｈｚ,Ｃ(3)Ｈ],７．０２［1Ｈ,ｄｄ,ノー8.5ａｎｄ
2.5Ｈｚ,Ｃ(5)Ｈ],７．２９［1Ｈ,ｄ,ノー3.5Ｈｚ,Ｃ(2)‐H],730-7.50［5Ｈ,ｍ、

OCH2Eh],７．４４［1Ｈ,。,Ｊ＝8.5Ｈｚ,Ｃ(4)-H],８１５［1Ｈ,。,Ｊ＝2.5Ｈｚ，
C(7)‐H］Ａ"α/CalcdfbrC17H14C1NO2:Ｃ,68.12;Ｈ,4.71；Ｎ,467． 
Fojnd:Ｃ,68.04;Ｈ,4.59;Ｎ,4.65． 

（4R’5R)-1-[2-(6-Benzyloxy-IHmdol-3-yl)-2-oxoethyl]-5-ethyl-2-oxo‐ 
4-piperidineaceticAcidEthylEster［(＋)-8］Ａｍｉｘｔｕｒｅｏｆ（＋)-46,7） 
(1.849,7.62,mol),６(2.749,9.14,mol),ａｎｄＫＢｒ(234819.7,mol） 
ｉｎＤＭＦ（15ｍl)wasstirredat60oCinanatmosphereofN2fbr48h 
Thereactionmixturewasconcentratedmvac"０，andtheresiduewas 

extractedwithCＨ２Ｃｌ２(3x100ml)afteradditionofHzO(50ｍl)The 
CH2Cl2extractswerecombined，washedsuccessivelywithsaturated 
aqueousNaHCO3（50ｍＤａｎｄＨ２０（50ｍl)，driedoveranhydrous 
MgSO4,andconcentratedmwJcLlotoleaveａｄａｒｋｂｒｏｗｎｏｉｌ・Purification
oftheoilbyflashchromatography14)(silicageLAcOEt)ｇａｖｅ（＋)－８ 
(2.259,62％)asaslightlybrownsolid,mpl46-148oCRecrystallization 
ofthesolidhromAcOEt=hexane(1:1,Ｖ/v)providedananalyticalsample 
ascolorlessneedles,mpl46-147°Ｃ;[α]６９＋252゜(c＝0479,EtOH)；
ＭＭ/z:476(Ｍ+);ＵＶ几瀦…IoH241nm(818400),280(14000),300
(sh)(9900);IRvMMPIcm-1:3185(NH),1727(estcrCO),1655(ArCO)， 
1628（lactamCO)；’Ｈ－ＮＭＲ（CDCl3）５：0.92（3Ｈ，ｔ，ノー7.5Ｈｚ，
CCH2止),１．２６(3Ｈ,t,Ｊ＝7Ｈｚ,OCH2止),１３４(1Ｈ),1.62(1Ｈ),１．７３
(ｌＨ),2.25-2.33(3Ｈ),２．５７（1Ｈ),ａｎｄ２．６８（1Ｈ）［ｍeach,ＣＣ型ＺＭｅ，
C(3)Ｈ，s,Ｃ(4)-Ｈ,Ｃ(5)-H,ａｎｄＣ型zCO2Et],３．２０［1Ｈ,。｡,ノー１２ａｎｄ
8.5Ｈｚ,Ｃ(6)-Ｈ],３．４８［1Ｈ,ｄｄ,Ｊ＝１２ａｎｄ５Ｈｚ,Ｃ(6)Ｈ],４１４(2Ｈ,ｑ， 
ノー7Ｈｚ，ＯＣ且2Ｍe)，４５２ａｎｄ４５５（2H，ＡＢｔｙｐｅｄ，s，Ｊ＝16Ｈｚ，
ＡｒCOC且2N),5.07(2Ｈ,s,ＯＣ型2Ph),６．９０［1Ｈ,。,Ｊ＝2Ｈｚ,Ｃ(7')Ｈ]，
695[1Ｈ,。｡,ノー8.5and２Ｈｚ,Ｃ(5')-H],730-7.47(5Ｈ,ｍ,OCH2Eh)，
776［ｌＨ,。,ノー３Ｈｚ,Ｃ(2')-H],８．０８［1Ｈ,ｄ,Ｊ＝8.5Ｈｚ,Ｃ(4')Ｈ],９．３７
(ｌＨ,ｂｒ,ＮＨ).'5)肋α/､CalcdfbrC28H32N205:Ｃ,７０５７;Ｈ,6.77;Ｎ，
5.88.Found：Ｃ,70.53；Ｈ,６．８１；Ｎ，5.60． 

（6R’7R)-2-(6-Benzyloxy-1Hmdol-3-yD-7-(Z-ethoxy-2-oxoethyl)-6‐ 
ethyl-5,6,7,8-tetrahydrooxazolo[3,2-α]pyridiniumChloride［(＋)-9］A 
stirrcdmixtureof（＋)-８（229ｍｇ，0.481,mol）ａｎｄＰＯＣｌ３（1.549, 
10.0,mol）ｉｎｄｒｙｔｏｌｕｅｎｅ（11ｍl）washeatedunderreHuxinan 
atmosphｅｒｅｏｆＮ２ｆｂｒｌｈＡｆｔｅｒｃｏｏｌｉｎｇ，theprecipitatethatresulted 
wasfilteredofTandrecrystallizedfromMeOH-ether(1：1,Ｖ/v)ｔｏｇｉｖｅ 
（＋)-9(226ｍｇ,９５％)asacolorlesssolid,mp205-222°Ｃ(dec.).Further 
recrystallizationsofthesolidfromthesamesolventsystemproducedan 
analyticalsampleascolorlessplates,mp239-243°Ｃ(｡ＣＱ);[00;P＋542° 
(c＝0306,MeOH);ＵＶｌ緋…loH240nm(sh)(620500),294(16000)，
３１０(sh)（12800);IRvMHPIcm-1:３４５０(NH),１７２５(esterCO),１６６０ 
(C＝Ｎ+),1620(C＝Ｃ);lH-NMR(Me2SO-姥)６:094(3nt,ノー7.5Ｈｚ，
CCH2止),122(3Ｈ,t,Ｊ＝7Ｈｚ,OCH2止),1.42(1Ｈ),1.65(1Ｈ),２０７
（1Ｈ),2.47-2.57(2H),and2.70(1Ｈ)[ｍeach,ＣＣ且ＺＭｅ,Ｃ(6)-Ｈ,Ｃ(7)-Ｈ

ａｎｄＣ旦ZCO2Et],3.09[1Ｈ,.｡,Ｊ＝l9and7Hz,Ｃ(8)-H],3.42[1Ｈ,ｄｄ，
Ｊ＝ｌ９ａｎｄ５Ｈｚ,Ｃ(8)-H],３９６［1Ｈ,。d,Ｊ＝ｌ４ａｎｄ８Ｈｚ,Ｃ(5)-Ｈ],４．１２
(2H,ｑ,Ｊ＝7Ｈｚ,ＯＣ且zMe),４．３２［ｌＨｄｄ,Ｊ＝ｌ４ａｎｄ５Ｈｚ,Ｃ(5)-H]'
５．１６(2Ｈ,s,OCH2Ph),６９７［1Ｈ,。d,Ｊ＝，ａｎｄ2.5Ｈｚ,Ｃ(5')-H],７１１
［1Ｈ,ｄ,Ｊ＝2.5Ｈｚ,Ｃ(7')-H],7.32-7.50(5Ｈ,ｍ,OCH2Ell),７．７５［1Ｈ， 
。,ノー9Ｈｚ,Ｃ(4')‐H],7.94[1Ｈ,。,Ｊ＝3Ｈｚ,Ｃ(2,)-Ｈ],832[1Ｈ,s,Ｃ(3)‐Ｈ]，
ｌＬ８８（ｌＨ,ｂｒ,ＮＨ).'5)Ａ"αﾉ.CalcdlbrC28H31ClN204:Ｃ,67.94;Ｈ， 
６．３１；Ｎ，5.66.Found:Ｃ,67.95;Ｈ，6.28;Ｎ，5.62． 

（4R'5R)-1-[2-(6-Benzyloxy-1Hmdol-3-yl)ethyl]-5-ethyl-2-oxo-4‐ 
piperidineaceticAcidEthylEster[(＋)-10］Asolutionof(＋)-9(lOOmg 
O202mmol）iｎＥｔＯＨ（lOml）washydrogenatedoverAdamscatalyｓｔ 
（16ｍｇ）atatmosphericpressureandroomtemperaturefbr3hThe 
catalystwasremovedbyfiltration,andthefiltratewasconcentratedi〃

vαα(otoleaveayellowoil,whichwasthenpartitionedbetweenaqueous 

NaHCO3andCH2Cl2TheCH2Cl2extractswcrewashedsuccessively 
withHzOandsaturatedaqueousNaＣｌ,driedoveranhydrousMgSO4， 
andconcentratedj)７ＶααｲotoleaVeabrownoilPurificationoftheoil 

byflashchromatography'4)[silicageLAcOEt-hexane(5:1,Ｖ/v)］ｇａｖｅ 
(＋)-10（54ｍｇ，５８％）asayellowishsolid，mpllO-116oCRecrys‐ 
tallizationfromAcOEt-hexane(1:2,Ｖ/v)afIbrdedananalyticalsample 
ascolorlessneedles,ｍｐ125.5-126°Ｃ;[α];'＋64.3゜(c＝0307,EtOH)；
ＭＳ''１/z:４６２(Ｍ+);ＵＶ几瀞aqEuoH225nm(839300),266(sh)(4200)，
276(sh)(4500),293(5200);IRvlIWcm~':3285(NH),1740(esterCO)， 
1622（lactamCO)；lＨＮＭＲ（CDCl3）６：0.76（3Ｈ，ｔ，ノー7.5Ｈｚ，
CCH2処),Ｌ26(3Ｈ,t,Ｊ＝7Ｈｚ,ＯＣＨ２止),Ｌ１６(1Ｈ),1.37-152(2H)，
2.05-218(3H),2.41(1Ｈ),and2.56(1Ｈ)[ｍeach,ＣＣ且ZMe,Ｃ(3)-Ｈ，s，
C(4)Ｈ,Ｃ(5)-H,ａｎｄＣ旦2CO2Et],２．８８［1Ｈ,。｡,ノー12.5ａｎｄ８５Ｈｚ，
C(6)-H],300(2Ｈ,ｍ,ArC旦2ＣＨ２Ｎ),３．１６［1Ｈ,ｄｄ,ノーｌ２５ａｎｄ５Ｈｚ，
C(6)-H]，3.56-3.72（2Ｈ，ｍ，ArCH2C且2N),４．１３（2H，ｑ,ノー7Ｈｚ，
OCHzMe)，５．１１（2Ｈ，ｓ，ＯＣ旦２Ph)，６．８８［1Ｈ，。｡，Ｊ＝8.5ａｎｄ
2Ｈｚ,Ｃ(5')‐Ｈ],６９１［1Ｈ,ｄ,ノー２Ｈｚ,Ｃ(7')-Ｈ],６９３［1Ｈ､brd,ノー２Ｈｚ，
C(2')-H],729-7.48(5Ｈ,ｍ,OCH2Eh),7.53[1Ｈ,d,Ｊ＝8.5Ｈｚ,Ｃ(4')Ｈ]， 
7８５（1Ｈ,ｂｒ,ＮＨ)1s)Ａ"α/､CalcdfbrC28H34N204:Ｃ,72.70;Ｈ,7.41； 
Ｎ，6.06.Found:Ｃ’72.69；Ｈ,7.45;Ｎ,6.08. 

11-Benzyloxycorynan-17-oicAcidEthylEster［(－)-12］Astirred 
mixtureof(＋)-10(591ｍｇ,L28mmol)ａｎｄＰＯＣ１３（1.189,7.70,mol） 
indrytoluene（10ｍl)washeatedunderrefluxinanatmospｈｅｒｅｏｆＮ２ 
ｆｂｒＬ５ｈ･Aftercooling,thereactionmixturewasconcentratedi〃wzczｲo，
andtheresiduewaspartitionedbetｗｅｅｎＣＨＣｌ３ａｎｄＨ２Ｏ・TheCHCl3
extractswerewashedsuccessivelywithH20andsaturatedaqueousNaCL 
driedoveranhydrousMgSO4,andconcentratedmvacLlotoleavecrude 
ll(627ｍｇ)asayellowsolidThesolidwasdissolvedinEtOH(60ｍl)， 
andthesolutionwashydrogenatedoverAdamscatalyst（65ｍｇ）at 
atmosphericpressurcandroomtemperaturefbrL5hThecatalystwas 
removedbyiiltration，andthefiltratewasconcentratedｍｖａｃⅢ０．The 
residuewasthenpartitionedbetweenCH2Cl2andl０％aqueousNa2CO3、
TheCH2Cl2extractswerewashedwithsaturatedaqueousNaCl,dried 
overanhydrousMgSO4,andconcentratedmwJc"otoleaveapaleyellow 
lbamPurificationofthefbambyHashchromatography'4)［silicagel， 
AcOEt-hexane(l:2,Ｖ/v)]yielded（－)-12［322ｍｇ,５６％1ｍｍ（＋)-10］ 
asayellowoil,[α]88-220゜(c＝0750,EtOH);ＭＭ/z:446(Ｍ+);ＵＶ
/l灘…toll229nm(641700),２６８(5700),２９７(6200);ＩＲｙ磯'3cm~'：
3470(lreeNH),3380(associatedNH),2810and2755("α"s-quinolizidine 
ring12)),１７２５(esterCO);ｌＨ－ＮＭＲ(CDC13)６:0.93(3Ｈ,t,Ｊ＝７５Ｈｚ， 
ＣＣＨ２止),Ｌ１７(1Ｈ,、),Ｌ３５(1Ｈｄｄｄ,ノー12Ｈｚeach),Ｌ49(1Ｈ,、)，
1.62（1Ｈ,、)，ａｎｄＬ８１（ｌＨ,、）［C(14)-Ｈ，Ｃ(15)-ＨｊＣ(19)‐Ｈ，s，ａｎｄ
Ｃ(20)-H],1.29（3Ｈ，ｔ，Ｊ＝7.5Ｈｚ，ＯＣＨ２皿9,2.06-2.15［2Ｈ，ｍ，
Ｃ(16)-Ｈ，s],２．２１［1Ｈ,ddd,ノー12,3.5,ａｎｄ３Ｈｚ,Ｃ(14)-Ｈ],２．５８（ｌＨ，
ddd,ノー１１，１Ｌａｎｄ4.5Ｈｚ),2.64-2.70（2Ｈ,、),２９７（1Ｈ,、),ａｎｄ
3.04-3.12(2Ｈ,、)[C(5)-Ｈｓ,Ｃ(6)-Ｈｓ,andＣ(21)‐Ｈ，s],3.21［1Ｈ,brd，
ノー12Ｈｚ,Ｃ(3)Ｈ],４．１７(2Ｈ,brq,ノー7.5Ｈｚ,ＯＣＨ２Ｍｅ),５．０９(2Ｈ,ｓ，
OCH2Ph),6.83[1Ｈ,.｡,ノー8.5and２Ｈｚ,Ｃ(10)‐H],6.86[1Ｈ,｡,ノー２Ｈｚ，
Ｃ(12)Ｈ],7.33[ｌＨ,d,Ｊ＝8.5Ｈｚ,Ｃ(9)-H],7.28-7.46(5Ｈ,ｍ,OCH2El1)， 
７．６７(1Ｈ,ｂｒ,ＮＨ)． 
n-Benzyloxycorynan-17-ol[(－)-13］Asolutionof(－)-12(303ｍｇ， 

0.678,mol）ｉｎｄｒｙＴＨＦ（17ｍl）wasaddeddropwisetoastirred， 
ice-cooledsuspensionofLiA1H4(129ｍｇ,3.40,mol)ｉｎｄｒｙＴＨＦ(8ｍＤ 
ｏｖｅｒａｐｅｒｉｏｄｏｆ２５ｍｉｎ,Aftertheresultingmixturehadbeenstirredat 
roomtemperatureinanatmosphereofN2fbrL5h,ＴＨＦ(5ｍl),Ｈ２０ 
(013ｍl),１０％aqueousNaOH(0.20ｍl),ａｎｄＨ２０(039ｍl)wereadded 
inthatorderunderice-Cooling，Stirringwascontinuedatroom 

temperaturefbr30min，andtheinsolublematerialthatresultedwas 
filteredofTandwashedwithTHF(50ｍl).Thefiltrateandwashingswere 
Combined,driedoveranhydrousKzCO3，andconcentratedmvacⅨoto 
leaveapaleyellowfbam・Purificationofthefbambyflashchromatog‐
raphy14)(sihcageLAcOEt)yielded（－)-13(257ｍｇ,９４％)asaslightly 
yellowfbam,[｡(]88-30.0｡(c＝0813,EtOH);ＭＳｍ/z:404(Ｍ+);ＵＶ 
入柵aqEIoH229nm(841800),２６８(5700),２９８(6200);ＩＲｖｌ:MFI3cm~'：
３６２０(ｈＢｅｅＯＨ),３４７０(freeNH),３３３０(associatedOHandNH),２８１０ 
ａｎｄ２７５５("α"s-quinolizidinering12));ｌＨ－ＮＭＲ(CDC13)６:０９２[3Ｈ， 
ｔ,ノー7.5Ｈｚ,Ｃ(18)-Ｈ，s],１．１４（1Ｈ,、),L25-L52(4Ｈ,、),１６２－１．７２
（2Ｈ,、)，１９４（1Ｈ,、),２．０７（1Ｈ,ｄｄ,ノー11Ｈｚeach),２．１７（ｌＨ,ddd，
Ｊ＝12.5,3,ａｎｄ３Ｈｚ),２．５６(1Ｈ,ddd,Ｊ＝11,11,ａｎｄ4.5Ｈｚ),２．６７(1Ｈ， 
brd,ノー15.5Ｈｚ)，２．９７（ｌＨ,、),ａｎｄ3.04-3.10（2Ｈ,、）［C(5)-Ｈ，s，
Ｃ(6)-Ｈ，s,Ｃ(14)-Ｈ，s,Ｃ(15)-Ｈ,Ｃ(16)-Ｈ，s,Ｃ(19)-Ｈｓ,Ｃ(20)‐Ｈ,Ｃ(21)-Ｈ，s， 
ａｎｄＯＨ],３．１３［lHbrd,Ｊ＝1Ｌ５Ｈｚ,Ｃ(3)‐Ｈ],３．７５(2Ｈ,ｍ,ＣＨ２０Ｈ)， 
５．０８(2Ｈ,ｓ,ＯＣ回ZPh),６８３［1Ｈ,．｡,ノー8.5ａｎｄ２Ｈｚ,Ｃ(10)-Ｈ],６８７
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