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AReadyAccesstotheDibenzo[α,nquinolizidineRingSystemfrom1,2,Ｍ‐ Quimlizidines・ＸＸＸ１）
TetrahWlroquinoline 

MasashiOHBA,YokoSHINBo,MitsuhiroToDA,andTozoFuJII＊ 
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Analternativesynthesisof9,10-dimethoxydibenzo[α,']quinolizidine(16)hasbeenaccomplishedthrougharonte 
includingmercuncacetate-edeticacidoxidationofabenzene-fUsedpiperidine・Theroutestartedwithaninitial
condensationofl,2,3,4-tetrahydroquinoline(5)withM-dimethoxyphenacylbromide(6)andproceededthroughthe 
aminoketone(7)，aminoalcohol(8)，lactamalcohol(9)，ノMsubstituteddihydrocarbostyril（10)，andquaternary
iminiumsalt(１１ｏｒｌ５)． 

Keywordsdibenzoquinolizidinesynthesis；mercuricacetate-edeticacidoxidationtetrahydroquinoline；phenacylation； 
sodiumborohydridereduction;catalytichydrogenolysis;Bischler-Napieralskicyclizatio､;catalyticreduction;disproportionation； 
lＨ－ＮＭＲ 

Thedibenzo[α,/]quinolizidineringsystem(1)isoneofacidoxidationmethodThismethodhadbeendeveloped 
thcseventheoreticallypossibledibenzoquinolizidinesinfbrgenerationofthelactamcarbonylfimctionina 
whｉｃｈｔｗｏｂｅｎｚｅｎｅｒｉｎｇｓａｒｅｆｎｓｅｄｔｏｖａrioussidesofapiperidinering9-11）ａｎdhadbeenutilizedbyus11i''2)fbr 
quinolizidinering.z)Ithasbeensynthesizedinthefbrmofchiralsynthesesofbenzo[α]quinolizidine-typedﾉﾋz"gj"ｍ 
【he2,3,9,lO-tetramethoxyderivative,3)the9,10-methylene-alkaloids(type４)．
dioxyderivative,4)ｏｒthe9,10-dimethoxyderivative(16)5）Condensationof5with3,4-dimethoxyphenacylbromide 
vmarouteproceedingthroughBischler-Napieralskicycli‐（６）wasefIectedinboilingbenzeneinthepresenceof 
zationofamWrylethylated3,4-dihydrocarbostyril（typeanhydrousK2CO3fbr24h,andthecrudeaminoketonc7 
2)orcarbostyril(type３)intermediatelnthecaseofl6，thatfbrmedin85％yieldwasreducedwithNaBH4in 
analternativeroutefbllowingalow-yieldintraInolecularEtOHatroomteｍｐｅｒａｔｕｒｅｆｂｒ２４ｈｔｏｇｉｖｅｔｈｃａｍｉｎｏ 
ｂcnzynereactionofl-(m-chlorophenethyl)-1,2,3,4-tetra‐ａｌｃｏｈｏｌ８ｉｎ９２％yieldOxidationof8withmercuric 
hydro-6,7-dimethoxyisoquinolinehasalsobeenreported6）acetatc-edeticacid（ｉｎboiling1％aqueousAcOHfbr 
lnaddition,theparentskcleton（１）itselfanditsringl5h)accordingtothepreviouslyreportedprocedure11I'） 
D-substitutedderivativeshavebeenpreparedthroughproducedthelactamalcohol9in70q/byieldElongation 
arouteincludingcondensationof2-aryl-3,4-dihydroiso-ｏｆｔｈｅｒｅａｃｔｉｏｎｔｉｍｅｆＴｏｍＬ５ｈｔｏ２．５ｏｒ３ｈｄｉｄｎｏｔ 

ｉｍｐｒｏｖｅｔｈｅｙｉｅｌｄｏｆ９、Thelactamalcohol9wasthenquinoliniumbromideswithacetaldehyde､7） 
ThefirstoftheabovesyntheticstrategiestoutilizehydrogenolyzedinEtOHoverl0％Pd-Ccatalystusing 

tbeBischler-Napieralskireaction，auseMvehiclefbrhydrogen(2-5at、)inthepresenceofperchloricacidat
constructinga3,4-dihydroisoquinolineskeletonfroｍａｎ４５ｏＣｆｂｒｌＯｈ,givingthedesireddihydrocarbostyrillOas 
amideoralactam,8)wouldbemostreasonableinviewofacrystallinesolidin81％yield 
thestructuralfbaturesofl，ｉｎｗｈｉｃｈｌ,2,3,4-tetrahydro-WenextinvestigatedtheBischler-Napieralskireaction 
isoquiｎｏｌｉｎｅｉｓｆｎｓｅｄｔｏｌ,2,3,4-tetrahydroquinoline(5)，oflOtoreachthetitleringsystem(1),becauseTourw6 
anditsvaluemaybeenhancedbyadevicefbrefficientandVanBinst5)hadfbllowedasimilarrouteonlywiththe 
preparationofthedihydrocarbostyrilintermediate（type3,4-didehydroderivative(type3)oflOOntreatmentwith 
Z)，abenzene-fnsed2-piperidone・Inthepresentstudy，POCl3inboilingtoluenefbr3h,１０producedacyclized
therefbre，wesoughttosynthesizesuchadihydrocarbo-productpresumedtobethequaternaryiminiumchloride 
styrilfiFom5byapplicationofthemercuricacetate-edeticll・ThecrUdechloridellwasthcnhydrogenatedin50q/b

aqueousEtOHoverAdamscatalystfｂｒ２ｈ，givingthe 
desiredtetracyclicbasel65'６)ｉｎ７５％overallyield(from 

二〈,'(131)⑤:,w1畳>c〔：｝:翻澱綱夛蝋纈蝋
１０)Ontheotherhand,treatmentofcrudellwithKIin 
H20andrepeatedrecrystallizationsoftheresultingiodide 
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1３１ 

and１８％yields，respectively・Thefbrmationofl5andl6
isprobablyduetodisproportionationofllorl2during 
thecyclizationorrecrystallizationprocess，Reductionof 
l5withNaBH4in80q/ｂａｑｕｅｏｕｓＥｔＯＨｏｒｗｉｔｈｈｙdrogen 
overAdamscatalystin５０％aqueousEtOHafTbrdedl6in 
71％ｏｒ４５％yield,respectivelyThestructure(15)witha 
M1yaromatizedquinolinemoietywasassignabletothe 
dehydrogenatedproductonthebasisofitsprotonnuclear 
magneticresonance('Ｈ－ＮＭＲ)spectruminMe2SO-d61t 
exhibitedtwotwo-protontripletsat63.34[C(7)-Ｈ's]ａｎｄ 
５．１０［C(6)Ｈ,s］amongothersignals，includingthose 
assignedfromnuclearOverhauserefIect（ＮＯＥ）data， 

2:Ｒ＝ＭｅＯｏｒＨ 

３:3,4-didehydro 

１ 

Ｉ 
ＨＯ 

ＭｅＯ ○ 
’ ｔ

 

Ｈ
Ｅ
 

4:Ｒ＝ＣＨ２０Ｈ,CO2Hor 

aheterocycIicring 

o1992PharmaceuticalSocietyofJapan 



鷺
2544 

ＶＯＬ４０，Ｎ０．９ 

０ ＯＨ 
０ 

Ｍ
Ｍ
 

＋
 

脚の ……i： 
Ｋ２ＣＯ３ 
－ 

Ｍｅ 

ＮａＢＨ４ 
－－ 

Ｍｅ ＥｔＯＨ 

○ ○ Ｃ ○ 
Ｈｇ(OAC)2-ＥＤＴＡ 
－ 

１９６ａｑ・ＡｃＯＨ

、
〃

／
Ⅲ
Ｉ
へ Ｃ 

５ ６ 
７ 

８ 

ＯＨ 

二コ ○ ○ ａ０ヶ、／’０ ３０－、／C

Ｃ ○ ○ 
｣光ａｑＥ１Ｌ

」Ⅱ曰Ｉｕ「Ⅱ【】ｎ月ＴＩ「

○ ○ □ □ ○ ○ ○ ａ０ 

○ 
1３１ 

(１０％） 
1５ 

1６ 

Chartl 

aｓｓｈｏｗｎｉｎｆｂｎｎｕｌａｌ５（Chartｌ)．Alargediflerence 
ofL76ppminchemicalshiftbetweentheabovetwo 

methylenesignalsclearlyeliminatesthepossibilityof 
thealternativestructure（14）（withafilllyaromatized 
isoquinolinemoiety)inwhichnoneofthetwomethylenes 
aredirectlyconnectedtothepositivelychargedhetero-
cyclicnitrogenTheobserveddehydrogenationoｆｌｌｏｒｌ２ 
ｉｎｔｈｅｑｕｉｎｏｌｉｎｅｍｏｉｅｔｙｉｓｉ、generalagreementwiththat
rcported4)ｆｂｒｔｈｅ9,10-methylenedioxyanalogue、
Asrcgardstheproblemoftheconfbrmationofthe 

tetracyclicbasel6，VanBinstandTourw613）have 

detenninedthepreferential伽"s-quinohzidineconfbnna‐
tion(13)bymeasurementofthe13C-Hcouplingconstant 
fbrtheangularC-HbondInthepresentstudy，their 
conclusionwassupportedbythemeasurementofthe 
1H-NMRspectrｕｍｏｆｌ６ｉｎＣＤＣｌ３１ｔｍａｙｂｅｓｅｅｎｆｒｏｍ 
ｆｂnnulal6（Chartｌ）thattheNOEobservedfbrthe 

C(6)Ｈ（equatorial）signalonirradiationoftheC(4)H 
signalorwceversarevealedtheproximityofthetwo 
protonsinquestionInspectionofmolecularmodels 
indicatesthatsuchproximityispermissibleonlyinthe 
〃"s-quinolizidineconfbrmerl3andnotineitherofthe

twopossibleciD-quinolizidineconfbnners・

Inconclusion，theaboveresultsrepresentanextension 
ofthemercuncacetate-edeticacidoxidationmethodtoa 

benzene-fUsedpiperidinesystemandhaverevealedthatthe 
tetracyclel6isaccessiblefieoml,2,3,4-tetrahydroquinoline 
(5)insixstepsin33％overallyieldFurtherextensionof 
thisoxidationroutetothesynthesisofanotherdibenzo‐ 
quinolizidinesystemisinprogressinourlaboratory． 

(0.25-mmthickness),ａｎｄｓｐｏｔｓｗｅｒｅｄｅｔｅｃｔｅｄｂｙｍｅａｎｓｏｆｕltraviolet 
(ＵＶ)absorbancemeasurement(at254nm)and/orbysprayingwiththe 
standardI2-KIreagent・Flashchromatography14）wascarriedoutby
usingMercksilicａｇｅｌ６０（Ｎｏ．9385)．SpectrareportedherCinwere 
recordedonaHitachimodel320UVspectrophotometer，aJASCO 
A-202infrared(IR)spectrophotometer,aHitachiM-80massspectrom‐ 
eter，oreitheraJEOLJNM-FX-100（ｌＨｌＯＯＭＨｚ）oraJEOL 
JNM-GSX-500（lH500MHz）nuclearmagneticresonance（NMR） 
spcctrometer，andchemicalshiftsarereportedinppmdownfieldhom 
internalMe4Si・ElementalanalyseswereperfbrmedｂｙＭｒ、YItatani
andhisassociatesatKanazawaUniversity,Thefbllowingabbreviations 
areused:ｂｒ＝ｂroad,ｄ＝doublet,。ｄ＝doublet-ofdoublets,。｡。＝doublet‐

ｏｆｄｄ，s，。｡｡。＝doublet-ofddd，s，Hax＝ａｘｉａｌＨ，Hcq＝equatorialH，
ｍ＝multiplet,ｓ＝singlet,ｓｈ＝shoulder,ｔ＝triplet、

１－(3,4-Dimethoxyphenyl)-2-(1,2,3,4-tetrahydro-1-quinolinyl)ethanone（７） 
Astirredmixtureofl,2,3,4-tetrahydroquinoline(5)'5)(2.029,15.2,mol)， 
anhydrousK2CO3（4.159,30,mol)，3,4-dimethoxyphenacylbromide 
(6)'6)(3.899,15,mol),anddrybenzene(40ｍl)washeatedunderreflux 
inanatmosphereofN2fbr24hAfIercooling,thereactionmixturewas 
concentratedmwzczJo,ａｎｄtheresiduewaspartitionedbyextrａｃｔｉｏｎｗｉｔｈ 
ａｍｉｘｔｕｒｅｏｆＨ２０ａｎｄＣＨＣｌ3．TheCHCl3extractswerewashedwith 
saturatedaqueousNaCl,driedoveranhydrousK2C03,andconcentrated 
l〃wJcHotoleaveabrownsolid(4629),mpl23-1345oCRecrystalliza‐
tionofthesolidfromMeOHgaveafirstcrop(3.669)of7asbrownish 
pnsms，ｍｐ136.5-138°Ｃ、Concentrationofthemotherliquorofthis
recrystaUizationyieldedasecondcrop(256ｍｇ)ｏｆ7,ｍｐ133-136.5°Ｃ， 
andconcentrationofthemotherliquorfiFomthesecondcrystallization 
andpurificationoftheresiduebymeansofflashchromatography'4） 
[hexane-AcOEt(3:1,Ｖ/v)]afIbrdedathirdcrop(76ｍｇ)ｏｆ7.Thetotal 
yieldof7waS399g（85％ｆｒｏｍ６)Foranalysis，ｔｈｅcrude7was 
recrystallizedfromMeOHtofUmishfHintlyyeUowishprisms，mp 
l37-138°Ｃ;ＭＳｍ/z:３１１(Ｍ+);ＵＶ几搬aqEtoH229nm(821400),264
(18800),３０３（12100);ＩＲｖＨ:'’'1678cm~’（ArCO);lH-NMR(CDCl3） 
617):1.85-2.15［2Ｈ,ｍ,Ｃ(3)‐Ｈ,s],２．８３［2Ｈ,t,ノー6Ｈｚ,Ｃ(4)-Ｈ，s],３．３９
[2Ｈ,t,Ｊ＝6Ｈｚ,Ｃ(2)‐Ｈ,s],３．９０ａｎｄ３９６(6Ｈ,seach,twoMeO，s),４．６６ 
[2Ｈｓ,Ｎ(1)-CH2CO],6.2-6.65ａｎｄ6.8-7.0[4Ｈ,ｍ,Ｃ(5)-Ｈ,Ｃ(6)‐H， 
C(7)-H,ａｎｄＣ(8)‐H]，６．９１［ｌＨ,。,ノー8.5Ｈｚ,Ｃ(5')-Ｈ]，７．５４［ｌＨｄ，
J＝2Ｈｚ,Ｃ(2')-H],７．６６［1Ｈ,．｡,Ｊ＝8.5ａｎｄ２Ｈｚ,Ｃ(6')-Ｈ］Ａ"α/､Calcd 
fbrC19H21NO3：Ｃ，73.29；Ｈ，6.80；Ｎ，4.50．Found：Ｃ，73.30；Ｈ，6.88； 
Ｎ,4.65. 

ｏｚ-(M-Dimethoxyphenyl)-3,4-dihydro-1(2〃)-quinoIineethanol（８）A
stirredsuspensionof7(3989,12.8,mol)ｉｎＥｔＯＨ(80ｍl)washeatedat 

Experimental 

GeneralNotesA11meltingpointsweredeterminedbyusingaYamato 
MP-1capillarymeltingpointapparatusandarecorrectedThin-layer 
chromatography(TLC)wasdevelopedonMercksilicagel60F254plates 
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８０uCtominimizetheamountof7thatremainedinsoluble､Theresulting 
suspensionwaskeptstirringunderice-coolingandNaBH４（492ｍｇ， 
l3mmol)wasaddedportionwise・Merthemixturehadbeenstirredat

roomtemperaturefbr24h,acetone（5ｍl)wasaddedandthereaction 

mixturewasconcentratedillwzα（０．Theresiduewaspartitionedby 
extrａｃｔｉｏｎｗｉｔｈａｍｉｘｔｕｒｅｏｆＨ２０ａｎｄＣＨＣｌ3．TheCHCl3extractswere 
washedwithsaturatedaqueousNaCl,driedoveranhydrousK2CO3,and 
concentratedmyac"ｏｔｏｌｅａｖｅａｂｒｏｗｎ,viscousoil（3.939）Ｔｈｅoil 
crystallizedfromEtOH-H2O（2:１，Ｖ/v）（60°Ｃ）ｔｏｇｉｖｅａｆｉｒｓｔｃｒｏｐ 
(3299,82％）of8assUghtlybrownishprisms，ｍｐ９４-94.5.C 
Concentrationofthemotherliquorfromthiscrystallizationand 
rccrystallizationoftheresidueinasimilarmanncryieldedasecondcrop 
(160ｍｇ，４％）ｏｆ８．Concentrationofthemotherliquorofthelast 
recrystallizationandpurificationoftheresiduebymeansofflash 
chromatography'4)(CHCl3)filrnishedathirdcrop(241ｍｇ､６％）of8 
Thetotalyieldof8was369g(92％)Recrystallizationsofthecrudc8 
homEtOH-H20(2:1,Ｖ/v)producedananalyticalsampleascolorless 
prisms,mp965-97oC;ＭＳｍ/z:３１３(Ｍ+);ＵＶｌ淵aqEloH230nm(sh）
(811400),２６６(14700),３０８(2780);ＩＲｖ雛'』ｃｍ－１:3620,3540(OH)；
ＩＨ－ＮＭＲ(CDCl3)617)：1.75-2.05［2Ｈ,ｍ,Ｃ(3)-Ｈ，s],２．４４（ｌＨ,brs， 
ＯＨ),２７７［2Ｈ,ｔ,Ｊ＝６５Ｈｚ,Ｃ(4)-Ｈ，s]，3.1-335［2Ｈ，ｍ,Ｃ(2)-Ｈ，s]， 
3.2-36［2Ｈ,ｍ,Ｎ(1)-C且zCH(OH)],３．８９ａｎｄ３．９１（6Ｈ,seach,ｔｗｏ
ＭｅＯ，s)，48-5.05［ＩＨ，ｍ，Ｎ(1)-CH2CH(ＯＨ)]，6.5-7.15（7Ｈ，ｍ， 
aromaticprotons)』"α/､CalcdfbrC1,Ｈ２３ＮＯ３:Ｃ,7282;Ｈ,7.40;Ｎ，
447．Found:Ｃ,72.64;Ｈ，7.58;Ｎ,4.24. 

1-Ｐ-(3,4pimethoxyphenyl)-2-hydroxyethyl]-3,4-dihydro-2(ＩＨ)-quimo‐ 
ｈｏｍｅ(9)Astirredmixtureof8(627ｍｇ,２，mol),(ethylenedinitrilo)‐ 
にtraaceticaciddisodiumsaltdihydrate（1869,5,mol),ａｎｄＨｇ(OAC)２
(1599,5,mol)ｉｎ１％aqueousAcOH(15ｍl)washeatedfbrL5hinan 
oilbathkeptatllO-l20oCAltercooling，thereactionmixturewas 
extractedwiththreel5-mlportionsofCHCl3、TheCHCl3extractswere
combined,washedsuccessivelywithlO％aqueousHC1(2×ｌ５ｍｌ),Ｈ２Ｏ 
(Zxl5mD,５％aqueousNaOH(2x15ml),andsaturatedaqueousNaCl 
(2xl5ml),driedoveranhydrousNa2SO4,andconcentrated〃Zwzc"oto
leaveabrownoiLTheresiduewasdissolvedinCHCl3(4ｍl),andthe 
CHCl3solutionwaspassedthroughacolumnpackedwithalumina(69)， 
whichwasthenelutedwithCHCl3(66ｍl)TheeIuatewasconcentrated 
"lvac"o,andtheresiduallightbrownfbam（584ｍｇ)wasdissolvedin 
EtOH(10ｍl).Theresultingethanolicsolutionwasstirred,aDteraddition 
of50％aqueousNaOH（L5ml)，atroomtemperaturefbr24hThe 
rcactionmixturewasneutralizedbyadditionofl０％aqucousHC1and 
thenconcentrated伽wzc"０．Theresultingresiduewaspartitionedby
extractionwithamixtureofＨ２０ａｎｄＣＨＣｌ３、ＴｈｅＣＨＣｌ３ｅｘｔｒａｃｔｓwere
washedsuccessivelywithl0％aqueousHCI，Ｈ２０，５％aqueousNaOH， 
andＨ２０，driedoveranhydrousNa2SO4，andconcentratedmwJcHo 
toleaveanorangeoiLPurificationoftheoilbymeansofflash 
chromatography'4)[hcxane-AcOEt(l:2,Ｖ/v)]gave9(457ｍｇ,７０％)as 
abrownishsolidRecrystallizationofthesolidfTomhexane-AcOEt 

(1:1,Ｖ/v)yieldedananalyticalsampleof9asfaintlybrownishprisms， 
ｍｐ105.5-106°Ｃ;ＭＳｍ/2:327(Ｍ+);ＵＶ/l淵aqEtoH233nm(613200)，
254(10700);IRv瓢f１ｺcｍ~':3420(OH),１６５０(lactamCO);ｌＨ－ＮＭＲ
(CDCl3）５１７)：2.55-3.0［4H，ｍ，Ｃ(3)-ＨｓａｎｄＣ(4)-Ｈｓ]，３７０（1Ｈ， 
｡,ノー4Ｈｚ，ＯＨ)，３．８８ａｎｄ３９０（6ＨｓｅａＣｈ，ｔｗｏＭｅＯ,s)，３．９７（.｡，
ノーＩ４５ａｎｄ３ＨＺ）ａｎｄ４．３８（.｡，Ｊ＝14.5ａｎｄ8.5Ｈｚ）［lHeach，
N(1)-CH2CH(OH)],495-5.15［1Ｈ,ｍ,Ｎ(1)-ＣＨ２Ｃ亘(OH)],675-7.35
(7Ｈ,ｍ,aromaticprotons).肋αﾉCalcdfbrC19H21NO4：Ｃ，69.71；Ｈ，
6.47;Ｎ,4.28．Found:Ｃ,69.67;Ｈ，6.56;Ｎ,4.09. 

1-(3,4-DimethoXyphenethyl)-3,4-dihydro-2(1〃)-quimoIinone（10）A
solutionof9（917ｍｇ，２８，mol）ｉｎＥｔＯＨ（50ｍl）containing70％ 
aqueousHClO4（0.56ｍl)WashydrogenatedoverlO％Pd-Ccatalyst 

protons)．Ａ"α/，CalcdfbrC1gH21NO3：Ｃ，73.29；Ｈ，6.80；Ｎ，4.50． 
Found:Ｃ,73.02;Ｈ，6.68；Ｎ,4.39. 

7,11b,12,13-Tetrahydro-9,10-dimethoxy-Mとdibemzo[α,ノ]quinolizine
(16）ｉ）ＦｒｏｍｌＯ１'ｊａｎＡｓｔｉｒｒｅｄｓｏｌｕｔｉｏｎｏｆｌＯ（226ｍｇ,0.73,mol） 
andPOCl3（1129,7.3,mol）ｉｎｄｒｙｔｏｌｕｅｎｅ（5ｍl）ｗａｓｈeatedunder 
refluxlbr3hThereactionmixturewasconcentratedmvacⅨotoleave 

anorangesolid(presumedtobecrudell),whichwasdissolvedi、５０％

(v/v）aqueousEtOH（30ｍ]）Theresultingsolutionwashydrogenated 
overAdamscatalyst(50ｍｇ)atlatmandroomtemperaturefbr2hThe 
catalystwasremovedbyfiltration，andthefiltratewasconcentratedｍ 
ｗＪｃ"０．Theresidualoilwaspartitionedbyextractionwithamixtureof 
aqueouｓＫ２ＣＯ３ａｎｄＣＨＣＩ３，ａｎｄｔｈｅＣＨＣ１３ｅｘｔｒａctsweredriedover 
anhydrousK2CO3andconcentrated伽ｖａｃ"ｏｔｏｌｅａｖｅａｂｒｏｗｎｏｉｌ、
Purificationoftheoilbymeansofflashchromatography14)(CHzCl2） 
yieldedl6（160ｍｇ，７５％）asayellowishbrownsolid，ｍｐ９５－９６゜C
Recrystallizationofthesolidfi｢omhexanefilrnishedananalyticalsample 
ofl6asslightlypinkishneedles,ｍｐ９８－９９ｏＣ［lit・ｍｐｌ13°Ｃ(fiDm
EtOH)5);141-142°Ｃ(fromhexane)`)];ＭＳｍ/z:２９５(Ｍ+);ＵＶ几鴨H
232nm(sh)(812300),２５２(sh)(10100),２８１(7480);'Ｈ－ＮＭＲ(CDCl3)６： 
２０８［ｌＨ,dddd,ノー'3,10,9.5,ａｎｄ5.5Ｈｚ,Ｃ(12)-Hax],２．４１［lHdddd，
ノー'３，６，５．５，ａｎｄ３Ｈｚ,Ｃ(12)‐Hcq]，２７０［IHddd，Ｊ＝15.5,4,ａｎｄ
3.5Ｈｚ,Ｃ(7)-Heq]，２．８１［1Ｈ,ddd,Ｊ＝16,5.5,ａｎｄ5.5Ｈｚ,Ｃ(13)HCq]， 
293［1Ｈ,。｡｡,ノー16,10,ａｎｄ６Ｈｚ,Ｃ(13)‐Hax],3.00［ＩＨ,ddd,Ｊ＝15.5,
10.5,ａｎｄ４．5Ｈｚ,Ｃ(7)-Hax],３．２２［1Ｈ,。｡｡,Ｊ＝125,10.5,ａｎｄ3.5Ｈｚ，
C(6)-Hax]，３．８６ａｎｄ３．８８（3Heach，ｓ，ｔｗｏＭｅＯ，s)，３．９８［1Ｈ，ddd， 

ノー12.5,45,ａｎｄ４Ｈｚ，Ｃ(6)-Hcq]，４３９［ｌＨ，。｡，ノー9.5ａｎｄ３Ｈｚ，
C(1lb)Ｈ]，６．６１［ｌＨ，ｓ，Ｃ(8)‐ｏｒＣ(11)-H]，６．６８［1Ｈ，。d，ノー7.5Ｈｚ
each,Ｃ(2)-H],６．７５［ｌＨ,ｓ,Ｃ(11)-ｏｒＣ(8)-H],６８７［ｌＨ,。,ノー7.5Ｈｚ，
C(4)Ｈ],７．００［ｌＨ,ｄ,ノー7.5Ｈｚ,Ｃ(1)-H],7.10［ｌＨｄｄ,ノー7.5Ｈｚeach，
C(3)-Ｈ］'8)肋αﾉ.CalcdlbrC19Hz1NO2：Ｃ，77.26;Ｈ，7.17;Ｎ,４７４
Found：Ｃ，77.27；Ｈ，７．１７；Ｎ，４．８１．The1H-NMRspectraldatafbrthe 
aliphaticprotonsareinagreementwiththosereportedselectivelyinthe 
literature7b) 

ｉｉ）ＢｙＮａＢＨ４Ｒｅｄｕｃｔｉｏｎｏｆｌ５：Ａｓｏｌｕｔｉｏｎｏｆｌ５Ｈ２０（150ｍｇ， 
O34mmol)ｉｎ８０％（v/v）aqueousEtOH（15ｍl)wasstirredunderice-
cooling,andNaBH4(26ｍｇ,0.69,mol)wasaddedportionwise・Afterthe
solutionhadbeenstirredatroomtemperaturefbrlh,acetone(0.5ｍl） 
wasaddedConcentrationoftheresultingmixtureundcrvacuumlelta 
yellowoiLwhichwaspartitionedbyextractionwithamixtureof5％ 
aqueousK2CO3andCH2Cl2・TheCH2Clzextractswerewashedwith
saturatedaqueousNaCl,driedoveranhydrousK2CO3,andconcentrated 
J〃vacWo・TheresiduewaspuriiiedbyHashchromatography14)[CH2C1z-
hexane（3:１，Ｖ/v)］ｔｏｙｉｃｌｄｌ６（72ｍｇ,７１％）ａｓａｎｏｒａｎｇｅｓｏｌｉｄＲｅ‐ 
crystallizationofthesolidfiPomhexanegaveapuresampleasslightly 
pinkishneedles,mp98-99oQshowntobeidentical(bycompansonof 
theIRspectrumandTLCmobility)withtheonepreparedbymethod(i） 
iii）ByCatalyticHydrogenationofl5:Asolutionof15H2O(336ｍｇ， 

077,mol)ｉｎ５０％(v/v)aqueousEtOH(40ｍl)washydrogenatedover 
Adamscatalyst(53ｍｇ)atlatmandroomtemperaturefbrl8h､Work-up 
ofthereactionmixtureinamannersimilartothatdescribedaboveunder 

method(i)afYbrdedl6(102ｍｇ,４５％)asabrownoiLThelRspectrum 
andTLCbehaviorofthisoilwereidenticalwiththoseofauthentｉｃｌｄ 

Ｆｏｒｍａｔｉｏｎｏｆ６,7-Dihydro-9,10-dimethoxydibenzo[α,/]quinolizinium 
lodide(15)andl6fmmlODiUzlZAsolutionoflO(311ｍｇ,１，mol)and 
POCl3(L539,10,mol)indrytoluene(6ｍl)washeatedunderrefluxfbr 
45h、Thereactionmixturewasconcentrated〃ｖａｃ"ｏｔｏleaveayellow
solid(prcsumedtobecrudell),whichwaswashedwithhexaneandthcn 
dissolvedinhotH20(15ｍl)OnadditionofKI(1.009,6,mol),thehot 
aqueoussolutiondepositedayellowishbrownprecipitate，whichwas 
collectedbyfiltrationalterthemixturehadbeencooledinanicebath． 

(840ｍｇ)at2--5atmand45･CfbrlOhThecatalystwasremovedby 
iiltrationandwashedwithEtOH、Thefiltrateandwashingswere
combinedandconcentratedmwzcmoｔｏｌｅａｖｅａｂｒｏｗｎｏｉｌ，whichwas 

partitionedbetweenH20aｎｄＣＨＣｌ３、TheCHCl31ayerwasseparated
fromtheaqueouslayer,washedsuccessivelywithlO％aqueousHCL 
HzO，saturatedaqueousNaHCO3，ａｎｄＨ２０，driedoveranhydrous 
Na2SO4,andconcentrated〃ｚｙａｍｏｔｏｌｅａｖｅａｎｏｒａｎｇｅｏｉｌ､Purificationof
theoilbymeansofflashchromatography14)[hexane-AcOEt（l：1,Ｖ/v)］ 
aHbrdedlO(704ｍｇ,８１％）asafaintlyyellowishsolid,mp63-64oC 
RecrystaUizationofthesolidliPomhexane-AcOEt（15:１，Ｖ/v）yielded 
ananalyticalsampleascolorlessneedles,ｍｐ６４５-65.5°Ｃ；ＭＳｍ/z： 
311（Ｍ+);ＵＶ/l澱aqEtoH233nm(613000),２５４（11000);ＩＲｖ鮒Ij
l660cm~’（lactamCO)；ｌＨ－ＮＭＲ（CDCl3）617)：2.5-3.2［6Ｈ，ｍ， 
N(1)-CH2CHzAr，Ｃ(3)Ｈｓ，ａｎｄＣ(4)-Ｈ，s]，３．８６（6Ｈ，ｓ，ｔｗｏＭｅＯ，s)， 
4.05-4.25［2Ｈ，ｍ，Ｎ(1)-CU2CH2Ar]，６．７－７３（7Ｈ，ｍ，aromatic 

Recrystallizationoftheprecipitatefi｢omMeOHyieldedl5･Ｈ２０(168ｍｇ， 
38％).FurtherrecrystallizationsfiPomＭｅＯＨａｎｄｄｒｙｉｎｇｏｖｅｒＰ２０ｓａｔ 
ＺｍｍＨｇａｎｄ５０ｏＣｆｂｒｌＯｈｇａｖｅａｎａｎａｌｙｔｉｃａｌｓａｍｐｌｅｏｆｌ５･H20as 
yellowneedles,ｍｐ２４２-243°Ｃ（dec.)；ＵＶ入淵aqEIoH2495nm（8
15300),293(19800),345.5(8210),４１２(18400);ｌＨ－ＮＭＲ(Me2SO-姥)５：
3.34[2nt,ノー7Ｈｚ,Ｃ(7)-Ｈ，s],３９５ａｎｄ３９６(3Heach,s,twoMeO，s)，
5.10［2Ｈ，ｔ，ノー７Ｈｚ，Ｃ(6)‐Ｈ，s]，７．２７［1Ｈ，ｓ，Ｃ(8)」H]，７．８３［ｌＨｓ，
C(11)-Ｈ１７．９５［ｌＨ,．｡,Ｊ＝８ａｎｄ7.5Ｈｚ,Ｃ(2)-Ｈ],８．２０［1Ｈ,ddd,Ｊ＝9, 
7.5,ａｎｄＬ５Ｈｚ,Ｃ(3)-H],８．３９［1Ｈ,．｡,ノー８ａｎｄＬ５Ｈｚ,Ｃ(1)Ｈ],８６５
[1Ｈ,ｄ,Ｊ＝９Ｈｚ,Ｃ(4)‐H],８．７８［ｌＨｄ,ノー９Ｈｚ,Ｃ(12)-H],１，)９．１４［1Ｈ，
｡，Ｊ＝９Ｈｚ，Ｃ(13)-Ｈ］''-21）』"αﾉ．CalcdfbrC19H181NO2H20：Ｃ，
52.19；Ｈ,４．６１；Ｎ，3.20.Found:Ｃ，52.19;Ｈ,4.73;Ｎ,3.13． 

Ｏｎｔｈｅｏｔｈｅｒｈａｎｄ，themotherliquorlromtheabovefirstrecrystal‐ 
lizationwasconcentratedかｗａｃ"０，andtheresiduewaspurifiedbyflash
chromatography14)(CHCl3)ｔｏｇｉｖｅｌ６(53ｍｇ,１８％)asareddishbrown 




