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,4-Dihydro-8-hydroxy-3-(p-hydroxyphenyl)isocarbostyryl（#11)－Amixture 
ol(１０ｍl)saturatedwithammoniawasheatedatlOOoCforl7hinanautoclave． 

ｏｆ〃-５（0.509）ａｎｄ
cL11cbﾕLu（△ｕﾑﾕﾑﾕﾉ…しuLﾕｭしごｕｗ』しﾕﾕﾕulllluIllawasneareqarlUひＣｉｏｒｌ７ｈｉｎａｎａｕｔｏｃｌａｖｅ・Theresidueobtained

aft9二pgIl璽騨?ﾕwas醸雪Witbdil写gand1ItCredThecrudeproductobtamea-雨５－応正さ;孟巨a
andrecrystallizedfromEtOHtogivMJ-11ascolorlessneedlesofmp202oC；yield,0.329(64％)．ＡＭ・
CalcdforCｴ5ＨｴｓＮＯｓ:Ｃ,70.58；Ｈ,5.13；Ｎ,5.49．Found:Ｃ,70.48；Ｈ,5.27；Ｎ,４．９５．１Ｒγ鰹cm-ﾕ：1652,
3070,3170(ＣＯＮＨ)．ＰＭＲ(inacetone-``)６:３．１３(2Ｈ,ｄ,ノー３Ｈｚ,ＣＨ２),４．８３（1Ｈ)ｔ,Ｊ＝３Ｈｚ,－CHNH-)，
6.6-7.4（9Ｈ,ｍ,aromatic-H,ＮＨ，ａｎｄＯＨ)，８．４１（1Ｈ,ｓ，ＯＨ)．ＭＳＷｅ：２５５（Ｍ+)． 

AntifnngalTest---Theantifungalactivitywasdeterminedonagarplantsbythetwo-folddilution 
method・Theexperimentaldetailswereasreportedinourpreviouspaper､6）method． 

AcknowledgementWearegratefultoＭｒ．Ｋ､HigashiyamaandMissMShigetsunafortakingNMR 
andmassspectra・ＷｅａｒｅａｌｓｏｉｎｄｅｂｔｅｄｔｏＭｒｓ．Ｔ・Ogataforelementalanalyses．
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Lactams、XVm1）Oxidationofl-Substituted3-te『かButyl-
piperidinewithMercuricAcetate-EDTA 

TozoFuJII,＊TAKAsHIHIRAGA，andMAsAsHIOHBA 

FacooJ秒ｑ／Ｐ〃”"ace帆ＣａノＳｃ伽CBS,Ｋα"“czzcja恥jzwsi秒，
、zﾉWz-jwUc〃`,Ｋα"“czzﾋﾟﾉα〃0,Ｊ”α〃

(ReceivedFebruaryl6，1981） 

1-(3,4-Dimethoxyphenyl)-2-(3-'８γﾉｰbutylpiperidino)ethanol（７）waspreparedfrom 
3-/"j-butylpyridine（５）throughthequaternarysalt6、Ｔｈｅmercuricacetate-EDTA
oxidationof7producedthe6-piperidonelOandthe2-piperidonel3inaratioof98:２． 
TheformerpiperidonewaschemicaJ1ycorrelatedwiththeknown6-pyridone8through 
thelactam9，and9wasconvertedintothebenzoquinolizidinellbycyclizationand 
reductionoftheresultingiminiumsaltl2・

Keywords-1,3-disubstitutedpiperidmejpiperidone；benzoquinolizidine；quaterni‐ 
zation；catalyticreduction；mercuricacetate-EDTAoxidation；２８γﾉｰbutylgroup；steric 
effect；regioselectivity；stereoselectivity 

Ｏｎｅｏｆｔｈｅｍｏｓｔｉｍｐｏｒｔａｎｔａｓｐｅｃｔｓｏｆourrecentchiralsyntheses2）ｏｆｔｈｅｌｐｅｃａｃ 
ａｎｄＡＪｚ咽伽岬alkaloidswasthegenerationofthelactamcarbonylfunctionatthe6-positionof
cincholoiponethylesteｒ[(＋)－１],adegradationproductofthemajorC伽c〃0"αalkaloids，
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bythemercuricacetate-ethylenediaminetetraaceticacid(EDTA）oxidationmethod3）In 
prehminarystudiesonthisOperation，weinvestigatedtheoxidationofl,3-disubstituted 
piperidines(type２)withmercuricacetate-EDTA,andtheeffectsofvarious3-substituentS 
onthepositionofoxidationintheheterocyclicringhavebeencatalogued41intermsofthel 
ratiosoftheisomeric6-(type３)and2-piperidones(type４)formedWehavenowextended 
ourstudiesofthe3-substituenteffecttocoverthej"j-butylgroup,ahighlybranched,bulky 
hydrocarbonsubstituent・Thisworkwasfacilitatedbyourrecentdiscovery5)ofanewsyn-
theticroutetotherequiredstartingmaterial3-〃ﾉｰbutylpyridine(5)froma-jCγj-butylacrolein,Ｉ
Ｗｈｉｃｈｗａｓｆｏｕｎｄｔｏｐｒｏｄｕｃｅｂａｓｅｏｆｐrimequality． 
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mericmixturesinacombinedyieldof７９％、Theoxidationreactionwasrunintriplicate
andchromatographicanalysisoftheproductswascarriedoutasreportedpreviously;4cD 
theisomerratioofthepiperidoneswasfoundtobelO：１３＝９８：２． 

ThelocationofthelactamcarbonylｇｒｏｕｐｉｎｌＯａｎｄｌ３ｗａｓａｓｓｉｇnedonthebasisofthefol-
lowingevidence・Onthin-layerchromatography(TLC)(Al203,AcOEt-hexane),13ranfaster
thanlO，ａｎｄasimilardifferenceinchromatographicmobilityhasbeenobserved4b）ｆｏｒｔｈｅ 
２－piperidone4andthe6-piperidone3（Ｒ＝Ｍｅ,Ｅｔ,〃Ｂｕ,iso-Pr,PhCH2,ｏｒＰｈ)．Inthe
infrared(IR)spectruminCHCl3,１３displayedtheCOstretchingvibrationatl607cm-1,and 
lOatl612cm-1・msisinagreementwithourpreviousfinding4b)that2-piperidones(type
４:Ｒ＝alkyl)showslightlyloweredlactamﾂﾞcomcomparisonwiththecorresponding6-piper-
idones(type3)．Inthenuclearmagneticresonance(NMR)spectruminCDCl3,the帆-butyl
protonsofl3werelessshieldedthanthoseoflOby0.2-0.3ｐｐｍ・Thedownfieldshiftobserved
reflectsthedeshieldingeffectofthelactamcarbonylgroupontheneighboringje雌butyl
groupinl3・ＩｎｔｈｅｃａｓｅｏｆｌＯ，finalidentificationasa6-piperidonerestedonitscatalytic
hydrogenolysistothelactamO,Whichwasidenticalwithasamplepreparedfromtheknown 
６－pyridone87)bycatalyticreductionOntheotherhand,theunavailabinty7)oftheisomeric 
２－pyridoneandthepaucityofl3didnotpermittheachievementofaparallelchemicalcor-
relation・

Inourpreviousreports4）dealingwiththemercuricacetate-ＥＤＴＡｏｘｉｄａｔｉｏｎｏｆ1,3‐ 
disubstitutedpiperidines(type2),wehavealreadysuggestedthatthe3-substituents(Ｒｉｎ２） 
exertbothstericandelectroniceffectstodeterminetheregioselectivityinthelactamformation 
Theisomerratio(10:13＝98:2)observedforthe3-jeﾂﾞﾉｰbutylgroupinthepresentstudythus 
providesanadditionalandvaluableexampleofthestericeffectoperatinginsuchareaction・

FinaUy,thelactamOwasconvertedintotheiminiumsaltl2in９６％yieldbycyclization 
withPOCl3fonowedbytreatmentwithNaClO4・Catalytichydrogenationofl2afforded
thebenzoquinolizidinell(85％yield),whichwasshowntobeisomer-freeonTLCandNMR 

spectralanalyses・Ｔｈｅａｓｓｉｇｎｍｅｎｔｏｆｔｈｅ#γα"s-quinonzidinestructurellwiththeequatorial
je沙butylgroupatthe3-positionwasbasedonBohlmann，slRcriterion8)andaconsideration
ofpreferredconformation、Interestinglyenough,thisstereochemicalresultpresentsacontrast
toourpreviousfinding9）thatthestereoselectivityinasimilarreductionofthemethyl 
analog(l2MeforCMe3)isnothigh． 

１， 
「’１

’｜， 

Experimental 

GeneralComments-A11meltingpointsweredeterminｅｄｂｙｕｓｉｎｇａＹａｍａｔｏＭＰ－１ｃａｐＵｌａｒｙｍｅltin8 
pointapparatus,andarecorrected･Unlessotherwisenoted,theorganicsolutionsobtainedafterextraction 
weredriedoveranhydNa2SO4andconcentratedunderreducedpressure･IRspectrawererecordedona 
JASCOIRA-2spectrophotometerinNujolmullsorinCHC13solutionsatMMconcentration・NMRspectra
weremeasuredonaJEOLJNM-PMX-60orJNM-FX-100spectrometerat24oCwithMe4Siasaninternal 
standard（6＝０ｐｐｍ)．Seeref26forotherinstrumentationandmeasurements・Thefollowingabbrevia‐
tionsareused：ｂ＝ｂroad，ｄ＝doublet，ｄ－ｄ＝doublet-of-doublets，ｍ＝multip1et，ｓ＝singlet・Microanalyses
wereperformedbyMr.Ｙ・ItataniandhisassociatesatKanazawaUniversity、

１－(3,4-Dimethoxyphenacyl)-3-(1,1-dimethylethyl)pyridiniumBromide(6)－Ａｍｉｘｔｕｒｅｏｆ３－ﾒβγﾉｰbutyl‐ 
pyridine(5)`）（4.089,30,mol）ａｎｄ3,4-dimethoxyphenacylbromide8）（８．５７９，３３，mol）ｉｎｄｒｙｂｅｎｚｅｎｅ 
(７５ｍl)ｗａｓｓｔｉｒｒｅｄａｔｒｏｏｍｔｅｍＰｆｏｒ４８ｈ・Thecrystalsthatresultedwerefilteredoffandwashedwith
benzene(５０ｍl)togiveafirstcrop・ThefiltrateandwashingswereCombined,concentratedtoavolurne
of20ml，ａｎｄｓｔｉｒｒｅｄａｔｒｏｏｍｔｅｍｐ・ｆｏｒ５ｈｔｏｐｒｏｄｕｃｅａｓｅｃｏｎｄｃｒｏｐｏｆｃｒystals，Recrystallizationoffirst
andsecondcropsofcrystalsfromEtOH-ether(1：１，ｖ/v)yielded6H20(10.649,86％）ascolorlessneedles， 
mp100-108oC(driedoverP205atroomtemp・ａｎｄ２ｍｍＨｇｆｏｒ２４ｈ)；ＵＶハ鯉232.5ｎｍ（sl9900)，２７５
(16200)，311.5（11100)；ＩＲ，灘lcm-1：3460,3400(Ｈ20)，１６８３(CO)；ＮＭＲ(CDCl3）６：１．４３（9Ｈ,ｓ,Me3Ch
2､１５(s,Ｈ２0),８．８２ａｎｄ３．８３(6Ｈ,seach,ｔｗｏＭｅＯ,s),６．８２（1Ｈ,。,Ｊ＝8.8Ｈｚ,Ｈ(5'))，７．１７（2Ｈ,s,NCH2CO)，
7.47（1Ｈ,ｄ,Ｊ－１．６Ｈｚ,Ｈ(2'))，７．８２（1Ｈ,ｄ-.,Ｊ-8.8ａｎｄ1.6Ｈｚ,Ｈ(6'))，７．８５（1Ｈ,d-d,ノー7.6ａｎｄ５．６Ｈｚ，
Ｈ(5)),８．３２(1Ｈ,ｄ,ノー7.6Ｈｚ,Ｈ(`)),９．１２(1Ｈ,ｄ,Ｊ＝5.6Ｈｚ,Ｈ(6)),９．２８(1Ｈ,s,Ｈ(2))．』Ｍ・CalcdforC1oH24‐
ＢｒＮＯ３・Ｈ２０：Ｃ，55.35；Ｈ，６．３６；Ｎ，3.40．Found：Ｃ，55.18；Ｈ，６．２３；Ｎ，３．４７．

１－(3,4-Dimethoxyphenyl)-2-[3-(1,1-dimethylethyl)piperidino]ethanol(7)－Ａｍｉｘｔｕｒｅｏｆ６（10.649, 
25.8,mol)ａｎｄＥｔＯＨ（120ｍl)washydrogenatedoverAdamscatalyｓｔ(300ｍｇ)at25oCandatmospheric 
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pressure、Ｗｈｅｎ`α､3.2moleqofH8hadbeentakenupduringl5h,thereactionwasdiscontinuedanii
thereactionmixturewasfilteredtoremovethecataJyst・Thefiltratewasneutralizedwith2Ｎａｑ・ＮａO]iＩ

鰐鯛)(:;:急糊鋭踊鞠競臘患鰯鰯allR:鷺猛｡罐fi:鵬(塁i鯨蝋:鰍
親船L臘鰯識糊墨雛鰯;概穏搬芸瀞:戦術(糊雛纈jiJ
6:0.85ａｎｄ0.88(9Ｈ,seach,diastereomericMe3C's),1.0-3.6(11Ｈ,unresolvedm,tworing-CH2,sand-C風

threeNCH‘'s),38-37(1H,b,OH),383anda86(6H,…ch,twoMeO,s)Ｍ8-476[1H,m,ArCH(｡H)]’ 
6.76-6.98(3Ｈ,ｍ,aromaticprotons)． 

MercuricAcetate-EDTAOxidationof7-Theoxidationof7(１０，mol),presumedtobeadiastereomeri(j 
mixture,waseEfectedintrip1icateandtheproductwasworkedupaccordingtothepreviouslyreported`al 
standardprocedure,givingthe6-piperidonelOandthe2-piperidonel3asdiastereomericmixturesinal 

灘１塁i曇iilfi1i蕊繍裏離職獺繍繍獺鱸tobediastereomericmixturesbutwerecharacterizedasfollows、

１－[2-(3,4-Dimethoxyphenyl)-2-hydroxyethyl]-3-(1,1-dimethylethyl)-2-piperidone（13)－Aslightlyred-
dish,viscousoi１，Ｍｓ”/β:３３５(Ｍ+)；ＵＶス澱229.5ｎｍ(89900),２７９(3100)；ＩＲ〃鯉１，ｃｍ-ｴ:３３６０(OＨ１,１６０７

1１ 
IＪＩ 
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H20producedllin81％overallyield(fromＯ)～ 
TheHydrochlorideofll：Asmallportionofllwasdissolvedinanexcessofl0％(w/w)ethanolicHC1， 

anddryetherwasaddedTheresultingprecipitatewasfilteredofIandrecrystallizedfromacetone-EtOH 
(上１，ｖ/v)toyieldthehydrochlorideascolorlessscales,mp249-251oC(dec.）（ｄｒｉｅｄｏｖｅｒＰ２０５ａｔ２ｍｍＨｇ
ａｎｄｒｏｏｍｔｅｍＰｆｏｒ２０ｈ)；ＩＲ'雛Icm-1：２５１０（ＮＨ+)，１７１５（Me2COcontained)；ＮＭＲ(Me2SO-``）６：０．９２
(9Ｈ,s,Me3C),２．０８(2Ｈ’１/３Ｍe2CO),３．７５(6Ｈ,ｓ,twoMeO，s),４．２２（1Ｈ,dulld-d,Ｈ(1lb)),６．７８ａｎｄ６．８５（lH 
each,ｓ,aromaticprotons)，１０．８（1Ｈ,ｂ,ＮＨ+)．』Ｍ､CalcdforCｴ,HaoC1NO2.1/3CH3COCH3：Ｃ,66.86；Ｈ，
8.98；Ｎ，3.90．Found：Ｃ，66.85；Ｈ，９．１１；Ｎ,３．９７． 
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LegumeSaponinsofGZedit8iaj叩o"icaMIQuEL､1）Ｉn．Further

DesmonoterpenylG1ycosidesofEchinocysticAcid 

TAKAoKoNosHIMA,＊YAsuHIRoUMEGAKI，andToKuNosuKESAwADA 

Kyo'０CoJJ昭Ｂｑ/Ｐﾙ”１Ｍjﾉ,Ｍｕﾙα"cﾙﾉｰc〃０５，肌sas昭/，Ｙα腕ａｓﾙ伽-ん"，Ｋｊﾉ0/0,607,ノ`Ｗ〃

(ReceivedFebruary27，1981） 

Twotriterpenoidsaponins,gleditsiasaponinsE(GS-E)ａｎｄＧ(GS-G),wereisolated 
fromlegumesofG陀鋤Ｍｚノ妙0"jc`ｚｃｖ．‘Saponifera，（Leguminosae)．Thesesaponins
containmonoterpeneestermoieties・Thedesmonoterpenylcompounds,ＧＳ－Ｅ'(C69Hｴｪ３０３４）
andGS-G′（Ｃ６４Ｈｪ04030)，wereobtainedfromthembyalkalinehydrolysiswithK2CO3 
andbothwereidentifiedasechinocysticacid3,28-O-bisdesmosideonthebasisofphysical 
dataanddegradationproducts・

Keywords-saponins；bisdesmoside；gleditsiasaponinE；gleditsiasaponinG； 
echinocysticacid；Ｇﾙ`伽α/`Ｗ"ｊｃａ；Leguminosae

Intheprecedingpaper1)wereportedtheisolationofthemajorsaponin,gleditsiasaponin 
C(GS-C),fromthelegumeofGJe〃ｓｊｚｊ”0"伽cv.`Saponifera,，andthestructureelucidation
ofthedesmonoterpenylcompoundGS-C',WhichwasobtainedfromGS-Cbyalkalinehydro‐ 
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