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ＭOrmaIracemicsynthesisofthMZFro"jUzandA叩励叩Ｂｒ"UaalkaIoiddeplancheine(12)hasbeenachievedinthe
IlW1空;迦lh塾２９Ｗ字ｒｉＷｋ四eLlmYlkempeLmhmightiib弓孟亙yip;iiliiiiさiiiii腿侭温&:藍簡`;lMil:；
initialquatemiz団tionoftheketal5with2-(3-indolyl)ethyIbromideandproceededthroughtheintermediates7and8，

Keywordsquaternization；pyridiniumsaltcatalyticreduction;piperidinemercuricacetatc-edeticacidoxidation;oxidative 
cyclization;deketalization;sodiumborohydridereducdon；indoloquinolizidinealkaloidsynthesis 

Thetetracycle4representstheparentfTameworkcom‐ 
montoindolo[2,3-α]quinolizidinealkaloids,whichareofL 
tenreferredtoasindoloquinolizidinealkaloidsz)Thisbase 
itselfisalsoanaturalproductisolatedinpartiaUyrace-
mizedfbrmfromtheleavesofDracmo"!e/"〃'"α"g舵'w"Z
BL.（Anacardiaceae)3)Ｉthasbeenamodeltargetselected 
fbrsynthesisbymanyinvestigators4)whoareinterestedin 
thesynthesesofmorecomplexindoloquinolizidiｎｅａｌ‐ 
kaloids・Inl962WenkertandWickberg5)preparedthe
tetracycle4fiPom3-(Z-piperidinoethyl)indole（１）ｉｎ６３％ 
yieldbyoxidativecyclizationwithlOmolareqofHg(OAcL 
inhot5％aqueousAcOHforlh,fbllowedbytreatment 
withH2SandNaBH4reductionoftheover-oxidizedprod‐ 
uct3presentasaminorcomponent・Ｔｈｅｐｒｏｃｅｄｕｒｅａｎｄ
ｙｉｅｌｄｏｆ４ｉｎｔｈｉｓｏxidativecyclization（1→2→4）were 
recentlyimprovedbyusthrougｈｔｈｅｕｓｅｏｆ３ｍｏｌａｒｅｑｏｆ 
Ｈｇ(OAcL-edetatedisodium(ＥＤＴＡ･ZＮａ)inboilingaque‐ 
ｏｕｓＥｔＯＨｆｂｒ３ｈ６)Inthepresentstudy,theapplicabilityOf 
themodifiedoxidativecyclizationproceduretosynthesesof 
morecomplexindoloquinolizidinealkaloidswastestedin 
asynthesisof(±)-deplancheine(12),7,8)whose（＋)-enan‐ 
tiomerwasisolatedfiFom4LsZo"ｍａｎｄ４ﾘﾉﾋﾉbSperma 
plants7c,，）belongingtothefamilyApocynaceaeandwas 
recentlyassignedthe(R)configuration8） 
Quaternizationoftheketal5,asyntheticequivalentfbr 

3-acetylpyridine,ｗｉｔｈ２－(3-indolyl)ｅｔｈｙｌｂｒｏｍｉｄｅｗａｓｅｆＬ 
ｆｅｃｔｅｄｉｎＨＣＯＮＭｅ２ａｔ８０－８５ｏＣｆｂｒ５０ｈ，andthecrude 
quaternarysalt6thatfbrmedwashydrogenatedover 
AdamscatalystinaqueousEtOHat35oCandatmospheric 

pressuretogivethepiperidinederivative7in７８％overall 
yield（fTom5)．Ｔｒｅａｔｍｅｎｔｏｆ７ｗｉｔｈ３ｍｏｌａｒｅｑｏｆ 
Ｈｇ(OAC)z-EDTA2NainboilingaqueousEtOHfor3h 
fUrnished，afterreductionoftheover-oxidizedProduct 
(type3)withNaBH4,thetetracyclicketal8in65％yieldIn 
thisoxidativecyclizatio､，theisomericketal9wouldbe 
anotherpossibleproduct,ｂｕｔｗｅｗｅｒｅｕｎａｂｌｅｔｏfinditin 
thereactionmixture、SuchhighregioselectMtyinthe
Hg(OAcL-EDTAoxidationof7iscomparabletothat 
observedfbrthestructurallyanalogousl-(3,4-dimethOxy 
phenethyl)piperidinesystem1o)Therelativeconfiguration 
of8wasassignedfromaconsiderationofthethermo‐ 
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rcspectively，ａｎｄｈｅｎｃｅｔｈｅｓａｍｅｉｎｔｈｅｍｅｔｈｙｌｋｅｔｏneU 
JudgingfiFomthislRspectroscopicfeatureandthemelting 
point,itseemedtobethesamediastereomerastheone(mp 
l99-200oC)reportedbyWinterfbldt，ｓｇｒｏｕｐｌ２)Finally， 
thccorrectnessofthewholestructureofllwasconfirmed 

byadirectcompansonwithanauthenticsample7k''2回)
Sincethemethylketonellhasbeenconvertedinto（±)‐ 

deplancheine（12）byPakrashi，sgroup7k)throughthep‐ 
tosylhydrazonefbrmationfbllowedbythermolysiswith 
sodiummethoxide(Chart2),theabovesynthesisofllfTom 
5through６，７，and8istantamounttoanewfbrmalracemic 
synthesisofthisalkaloidltshouldbeemphasizedthatthe 
presentstudyhasconfirmedtheapplicabｉｌｉｔｙｏｆｔｈｅ“3‐ 
acetylpyridineroute，､’'3)originallydesignedfbrtheracemic 
synthesesofallofthebenzo[α]quinolizidine-typM/α"g"m 
alkaloids，tothesynthesesofstructurallyrelatedindolo‐ 
qUinolizidinealkaloids． 

lizationfromMeOHgaveasecondcrop(0.529)ｏｆ8.Thetotalyieldwas 
202g（65％）Recrystallizationofcrude8丘omMeOHfilrnishedan
analyticalsampleascolorlessprisms,mp206-207℃ＭＳｍ/二:３１２(Ｍ+)；
IRv器P'3ｃｍ~':3490(NH)､2820,2770(''.α"s-quinolizidinMngn1k1H-
NMR（CDCI3）Ｊ：1.31（3Ｈ，ｓ，Ｍｅ)，1.3-3.3（12Ｈ，ｍ，quinolizidine 
protons)，3.8斗０（4Ｈ，ｍ，ｔｗｏＯＣＨ２，s)，7.0-7.5（4nｍ，aromatic
protons),７．７２（1Ｈ,ｂｒ,ＮＨ).Ａ"q/､CalcdfbrCl9Hz4NzOz:Ｃ,73.05;Ｈ， 
7.74;Ｎ，8.97.Found:Ｃ,73.04；Ｈ，7.69;Ｎ，8.97． 

ciS-(±)-1-(1,2,3,4,6,7,12,12b-Octahydroindolo[2,3-α]quinolizin-3-yI)eth‐ 
anone(11）Amixtureof8(1.879,6,mol)andlNaqueousHCl(20ｍl） 
ｉｎＥｔＯＨ(40ｍl)washeatedunderrefluMbr2hThereactionmixturewas 
concentratedj〃WIC"０，andtheresiduewaspartitionedbyextractionwitha

mixtureofl0％aqueousNazCO3(30ｍl)andCHCl3TheCHCl3extracts 
werewashedwithsaturatedaqueousNaCLdriedoveranhydrousNazSO4, 
andconcentratedtodrynessl〃wJc"otoleaveapaleorangeglass・
Crystallizationoftheglaｓｓｆｉ･oｍＡｃＯＥｔｇａｖＣｌｌ（1.129）ascolorless 
pillars､Themotherliquorofthiscrystallizationwasconcentratedmvα〔wq
andtheresiduewaspurifiedbycolumnchromatography［silicageL 
CH2Clz-MeOH(40:1,Ｖ/Ｖ)]toyieldasecondcrop(0.409)ofUThetotal 
yieldwasL52g(95％)RecrystallizationofcrudellfmmAcOEtand 
dryｉｎｇｏｖｅｒＰｚＯ５ａｔ２ｍｍＨｇａｎｄ６０ｏＣｆｂｒlOhaflbrdedananalytical 
sampleascolorlesspillars,mpl55-157℃'6);ＭＳ'"/二(relativeintensity)：
268(Ｍ+)(98),267(90),２３９(22),225(59),223(17),197(37)､１８４(61入170
(100),169(77),168(22),156(25);IRv鵠cm-l:3485(NH),2825,2770
("α"s-quinolizidineringlI))，１６９３(CO);lＨ－ＮＭＲ（Me2SO-姥）６：1.3-
1.55ａｎｄ2.0-3.4(2ＨａｎｄｌＯＨ,meach,quinolizidineprotons),２．１５(3n 
s,ＣＯＭe),６８－７.ｌａｎｄ7.2-7.4(2Heach,ｍ,aromaticprotons),10.72 

(1Ｈ,ｂｒ,ＮＨ).Ａ"αﾉ.CalcdfbrCl7HzoNzO:Ｃ76.09;Ｈ,7.51；Ｎ,１Ｍ4． 
Found：Ｃ，76.08；Ｈ’7.35；Ｎ，lO3LThissamplewasidentical［by 

comparisonofthe1H-NMRandmassspectraandthin-layerchromato‐ 
graphicmobility[ｏｎasilicagelplatewithCH2Clz-MeOH(20:1,Ｖ/vl 
CHCl3-MeOH（１０:１，Ｖ/v),AcOEt-EtOH（20:１，Ｖ/v),orEt20-EtOH 

(20:1,Ｖ/v)]]ｗｉｔｈthat(mpl46oC)'2｡)sentbyProfWinterfbldtortheone 
(mpl28oC)７k)ｈｏｍＤｒ・Pakrashi・'7）

［30【(R*),12Ｍ-(±)‐ａｎｄ［動(S*L12boz]＜±)-1,2,3,4,6,7,12,12ﾄOctahydro‐

dz-methylindolo[2,3-α]quinolizine-3-methanols（10）Asolutionofll(537 
ｍｇ,２，mol)intetrahydrofUran(20ｍl)wasstirredunderice-cooling,ａｎｄ 

ＮａＢＨ４(76ｍｇ,２，mol)wasaddedportionwiseinlOminAfterhaving 
beenstirredatroomtemperａｔｕｒｅｆｂｒＬ５ｈ，thereactionmixturewas 
pouredintｏＨ２０（30ｍl),andtheaqueousmixturewasextractedwith 

CHCl3・TheCHCl3extractswerewashedwithsaturatedaqueousNaCL
driedoveranhydrousNa2SO4，andconcentratedmwJcmotoleavea 
slightlyyellowishglass，Purificationoftheglassbymeansofcolumn 
chromatography[silicagel,CH2Cl2-MeOH(15:1,Ｖ/v)]９ａｖｅｌＯ(480ｍｇ， 
８９％)asacolorlesssolid[mpl80-185oC(lit､mpl59-l60oC7k);mp 
l92-l94oC7m))ｌｗｈｉｃｈｗａｓｐｒｅｓｕｍｅｄｔｏｂｅａｌ:lmixtureoftwo 
diastereomersonthｅｂａｓｉｓｏｆｉｔｓ１Ｈ－ＮＭＲｓｐｅｃｔｒｕｍｉnMe2SO-db 

Recrystallizationofthesolidfi｢ｏｍＥｔＯＨａｎｄｄｒｙｉｎｇｏｖｅｒＰ２０５ａｔ２ｍｍＨｇ 
ａｎｄ７０ｏＣｆｂｒ８ｈｙｉｅｌｄｅｄａｐｕｒｅｓampleofonediastereomerascolorless 
minuteneedles,ｍｐ２０２-204°Ｃ（lit､'２⑪mpl99-200oC);ＭＳｍ/ｚ(rel‐ 
ativeintensity):２７１（Ｍ＋＋1)(15),270(Ｍ+)(83),269(100),225(33),１９７ 
(9),184(14),171(10),170(33),169(29),156(13),144(11);ＩＲＩ'鵠cm-I：
３５４０（ＮＨ)，3420-3280（ＯＨ),2815,2770（"α"s-quinolizidinering1l))； 
ｖ:MP3(atOOO4Mconcentration)ｃｍ－ｌ:3620(OH),3490(NH),2810,2760 
("α"s-quinolizidinering11))；IＨ－ＮＭＲ（Me2SO-db）６:106［3Ｈ，。，
Ｊ＝6.3Ｈｚ,ＣＨ(OH)'四,1.1-3.1(12Ｈ,ｍ,quinolizidineprotOns),33-3.6
［ｌＨ,ｍ,Ｃｕ(ＯＨ)Ｍｅ],4.38(1Ｈ,。,Ｊ＝４９Ｈｚ,ＯＨ],６８－７.ｌａｎｄ7｣5-7.4
（2Heach,ｍ,aromaticprotons),1067(ｌＨ,s,ＮＨ);l3C-NMR(Me2SO-d6） 

ExperimentaI 
GeneralNotesA11meltingpointsweretakenonaYamatoMP-l 

capillarymeltingpointapparatusandarecorrected、Spectrareported
hereinwererecordedonaJASCOA-2021Rspectrophotometcr,aHitachi 

M-80massspectrometer，ｏｒａＪＥＯＬＪＮＭ－ＦＸ－１００ｎｕｃｌｅａｒｍａｇｎｅｔic 
resonance(ＮＭＲ)spectrometer,equippedwitha13CFouriertransfｂｒｍ 
ＮＭＲｓｙｓｔｅｍ，ａｔ２５ｏＣｗｉｔｈＭｅ４ＳｉａｓａｎｉｎｔｅｒｎａｌstandardElemental 
analyseswereperfbrmedbyMr,YItataniandhisassociatesatKanazawa 
UniversityThefbllowingabbreviationsareused:ｂｒ＝ｂroad,。＝doublet，
ｍ＝multiplet,ｓ＝singlet． 

（±)-3-[2-[3-(1,1-Ethylenedioxyethyl)-1-piperidinyl]ethyl]-1Ｈｈｄｏｌｅ（７） 
AsoIutionof3-(1,1-ethylenedioxyethyl)pyridine(5)'4)(6.619,40,mol） 
and２－(3-indolyl)ethylbromide15)(9.419,42,mol)inHCONMe2(40ｍl） 
wasstirredat80-85oCfbr50hThesolventwasremovedbyevaporation 

underreducedpressure,ａｎｄtheresidualoilwasdissolvedmH20(80ｍl)． 
Theaqueoussolutionwaswashedwithbenzeneandconcentratedto 
dryneSSI〃wzczｲｏｔｏｌｅａｖｅ６ａｓａｂｒｏｗｎｇｌａｓｓ,whichwasdissolvedinH20
(lOOml).TheresultingaqueoussolutionwashydrogenatedoverAdams 
catalyst(300ｍｇ)ａｔ３５.Candatmosphericpressurefbr21h,ａｎｄＥｔＯＨ 
(20ｍl）wasaddedtothereactionmixtureinordertodissolvethe 
precipitatethatdepositedduringthisperiod,Thehydrogenationwasthen 
continuｅｄｆｂｒａｆｍｔｈｅｒ９ｈ・ＴｈｅCatalystwasremovedbyfiltrationand
washedwithH20(30ｍl).ThefiltrateandwashingswereCombined,made 
alkalinewithlO％aqueousNaOH，andextractedwithCHCl3・The
combinedCHCl3extractswerewashedwithsaturatedaqueousNaCl， 
driedoveranhydrousNa2SO4，andconcentratedtodrynessi〃ｙａｃ"０，
leavingapalebrownglass・CrystallizationoftheglassfiPombenzene-
hexane(1：1,Ｖ/v)gave7(9.809,78％from5)asslightlyyellowishprisms 
Recrystallizationinasimilarmannerprovidedananalyticalsampleas 
colorlesspnsms，ｍｐｌｌ８－１１９ｏＣＭＳｍ/z：３１４（Ｍ+)；ＩＲｖ器f１ｺ
3500ｃｍ-1(ＮＨ);ｌＨ－ＮＭＲ(CDC13)５:1.28(3Ｈ,s,Ｍｅ),Ｌ6-2.1(7Ｈ,ｍ， 
twoCH2os,ＣＨ,ａｎｄＡｒＣＨ２),2.6-3.3(6Ｈ,ｍ,threeNCHz，s),3.8-4.0 
(4Ｈ,ｍ,twoOCH2，s),6.95-7.7(5Ｈ,ｍ,aromaticprotons),８．０２(ｌＨ,ｂｒ， 
ＮＨ)』"αﾉ.CalcdfbrC19H26N202:Ｃ,72.58;Ｈ,8.33;Ｎ,8.91.Found:Ｃ，
72.47；Ｈ，8.46;Ｎ，8.76． 

（±)-300-(1,1-Ethylenedioxyethyl)-1,2,3,4,6,7,12,12boz-octahydroindolo‐ 

’ 



２８２４ 
Ｊ１・コノ，ＮＣ

6:207[CH(OH)Ａｕ,2L5[C(7)],260[C(2)],29」[C(1)】,43.1[C(3)],53」
[C(6)],５７．７[C(4)],６００[C(12b)],６８．０[ＣＨ(ＯＨ)Ｍｅ],１０６０[C(7a)],110.8 
[C(11)],117.2[C(8)L118l[C(9)]''8)120.1[C(10)]''8)126.5[C(7b)],135`７ 
[C(11a)ｏｒＣ(12a)],１３５９[C(12a)ｏｒＣ(11a)Ｍ"α/CalcdfbrC17H2zN20： 
Ｃ,75.52;Ｈ，8.20;Ｎ，10.36.Found:Ｃ,75.46；Ｈ，８３４;Ｎ，10.29. 

Dc1etyotJapan，Osaka，April1982.℃ 
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