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ANOVELSYNTHETICMETHODOFPYRROLO【2,3blINDOLESANDITSAPPLICATlON

TOTHESYNTHESISOF仁)-DEBROMOFLUSTRAMINEB1

MasanonSomei,＊FumioYamadaTomoyukilzumi,andMasahiroNakaiou 

FacultyofPharmaceuticaISciences,KanazawaUniveIsity， 

１３－１Takara-machi,Kanazawa920,Japan 

Absr7acf l-Methoxy-3-(2-nitrovmyI)indoIe(4)functionsasaneIectrophiIeand 

reactedwithvariousnucIeophiIesregioseIectiveIyatthe2-positionEmployingaIIyIalkoxides 

asnucIeophiIes，anovelsyntheticmethodofpyrrolo[2,3-b]indoleshasbeenelaborated． 

Utilizingthemethod,thesynthesisof(±)-debromofIustramineB(10b)wasachieved． 

NucIeophilicsubstiMionreactionsarerarelyobservedintheindoIechemistry､2-41nourcontinuingprojectlb,3,5for 

deveIopingourownreactionsuitabIeforindoIeaIkaIoidssyntheses,ｗｅｈａｖｅｄｉｓｃＩｏｓｅｄａｓｓｈｏｗｎｉｎＳｃｈｅｍｅｌｔｈａｔｌ‐ 

methoxyindoIe-3-carbaldehyde6（１）undergoesnucleophiIicsubstitutionreactions3giving2-substitutedindole-3‐ 

carbaIdehydes7(2)insharpcontrastwithindoIe-3-carbaIdehyde(3)whichdoesnotgive2evenunde｢forcingreaction 

conditions・Wenowwishtoreportthatl-methoxy-3-(2-nitrovinyI)indole6a（４）canaIsoreactwithnucIeophiIes

regioseIectiveIyatthe2-position,EmpIoyingthereactiontoalIyIalkoxidesasnucIeophiIes，anoveIsyntheticmethodof 

pyrroIo[2,3-blindoIes8'９hasbeeneIaboratedandsuccessfulIyappliedforthesynthesisof仁)-debromofIustramine

B10(10b)． 
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oLNUCIeOPhlleS（ＭｅＯＨ,ＥｔＯＨ,HOCH2CH20H,etc.)；〃NUCIeOphlIeS（HNMe2，Pyrrole,Pyrrolidine,etc.)；
ＣＬＮＵＣｌｅＯＰｈＩＩｅＳ（MeCOMe,CH2=CH-CH2SiMe3,Me2C=CHCH2SiMe3，MeCO-heteroa｢omatics,etc.） 

Thecompound(4)wasobtainedin91％yieldbyreactinglwithnitrometha､ｅ(Scheme2).When4wastreatedwith 

eitherNaOMeｉｎＭｅＯＨｏｒＮａＯＰｒｉｎＰｒＯＨ,５ａａｎｄ５ｂｗｅｒｅｏｂｔａｉｎｅｄｉｎ８５ａｎｄ４５％yields,respectiveIy､Interestingly， 

thereactionof4withsodiumallylEUkoxideinAlmethyIfonnamide(MFA)orMVdimethyIformamide(DMF)afforded5c 

Thispaperisdcdicatedto25thAnniｖｅｒｓａｒｙｏｆＨＥＴＥＲＯＣＹＣＬＥＳ． 
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ReactionConditions YieId(％)ofProducts 

EmrySoIventBaseTemp.(｡C）Ｔｉｍｅ(h）６ｂ５ａ５Ｃ ｈ１２１３１４ 

ＮａＨ １ＲＯＨｇ９１０１６０７ＯＯＯ 

ＲＯＨＫＨ ２reHux１．５０１２０５０００ 

３ＲＯＨ－ＭＦＡＮａＨ１０９１００７５００００ 

４ＲＯＨ‐ＤＭＦＮａ９９１．５５１９００１９００ 

５ＲＯＨ‐ＤＭＦＮａＨ９９２０７１５００１７００ 

６ＲＯＨ－ＤＭＦＫＨ９８２０１２１８００１２００ 

７ＲＯＨ－ＨＭＰＡＫＨ８８０．５３９２７００６００ 

８ＲｏＯＨ－ＤＭＦＮａＨ９３１．５０００００４５ 

OH 

ROH＝〉L、；ROH＝〉=し｡H;MFA=N-methyll゜rmamide;DMF=１VⅡdimethylio『mamid．

ａｎｄ５ｄｉｎ５８ａｎｄ４９％yields,respectively． 

Basedontheaboveresults,wefirstattemptedtoprepare(±)-3a’8-diallyl-1-methyl-1,2,3,3a,8,8a-hexahydropyrrolo[2,3‐ 

b]indole(10a)asamodelcompoundoflOb､Asexpected,thereactionof4withaI1yIalcohol/ＮａＨｉｎＤＭＦａｔ８６℃ 

produced2-aIlyloxy-3-(2-nitrovinyl)indoIe(5e)ａｎｄ卜)-3-allyl-3-(2-nitrovinyl)-2-oxindole(6a)ｉｎ６５ａｎｄ６％yields，
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respectively,Claisentyperearrangementof5eproceededbyheatingitatl44･Ｃｏｎｃｅｌｉｔｅ「esultingintheformationof

6ain９５％yieId､Reductionof6awithZn(Hg)‐HClgave3-allyl-3-(2-aminoethyl)-2-oxindo1e(7a)ｉｎ９９％yield､After 

preparationof3-allyl-3-[2-(methoxycarbonyI)aminoethyl]-2-oxindo1e(8a)ｉｎ８８％yieldbyreacting7awithmethyl 

chloroformate,reductionof8awithLiAlH4produced3a-allyI-1-methyl-1,2,3,3a,8,8a-hexahydropyrro10[2,3-b]indole 

(ga)ｉｎ６２％yieldSubsequenttreatmentof9awithBuLiat-18oCandthenwithallylbromideproducedlOain９６％yield． 

SincethesynthesisoflOawassuccessfuI,weturnedourattentiontothesynthesisof(±)‐debromoflustramineB(10b)． 

UnexpectedIy,ｔｈｅｒｅａｃｔｉｏｎｏｆ４ｗｉｔｈｂｕｌｋｙ２－ｍｅｔｈｙｌ－３－ｂｕｔｅｎ－２－ｏｌｗａｓｔｒｏｕｂｌｅｓｏｍｅｓｔｅｐａｎｄｒｅｑｕｉｒｅｄｖａｒｉｏｕｓ 

ｅｘａｍｉnations､SometypicalresultsareshowninTaｂｌｅｌＡｓｃａｎｂｅｓｅｅｎｆｒｏｍｔｈｅＴａｂｌｅ,productdistributionshave 

dramaticallychangeddependingonthesoIventandbaseA1thoughtheoptimumreactionconditionsarestiⅡnotmade， 

wecannowobtainthedesired3-(3,3-dimethylallyl)-3-(2-nitrovinyl)-2-oxindole(6b)ｉｎ３９％yield(Entry7)」tshouldbe

mentionedthattheformationof3-(1Jdimethylallyl)-3-(2-nitroethyl)-2-oxindole(14)wasobserved,thoughtheyield 

wasIow,togetherwithl33dinthereactionof4with3-methyl-2-buten-1-ol(Entry8） 

Ⅷｔｈｔｈｅｄｅｓｉｒｅｄ６ｂｉｎｈａｎｄ,ｗｅｃｏｕｌｄｐｒｅｐａｒｅｌＯｂｗｉｔｈｏｕｔａｎｙｔ｢ｏｕｂｌｅｂｙｔｈｅｓａｍｅｓｅｑｕｅｎｃｅｏｆｒｅａｃｔｉonsasshown 

above､Thus,６bwastransformedto7bin７６％yieldThen,７bwasconve｢ｔｅｄｔｏ８ｂｉｎ７７％ｙｉｅｌｄＲｅｄｕｃｔｉｏｎｏｆ８ｂｗｉｔｈ 

ＬｉＡ１Ｈ４１ｅｄｔｏ９ｂｉｎ６１％yieldFinally,thetreatmentof9bwithBuLiat-18･C 

andthenwithprenylbromideproｄｕｃｅｄｌＯｂｉｎ５４％yield 

Opticalresolutionof（±)-6awasreadilyachievedbyutiIizingChiralpakAS 

column(Daicel)chromatography､AsshowninChartl,bothenantiomers 

showedbaselineresoIutiontogivepure（+)6ａａｎｄ(-)-6aPure(+)-6b 

wasresolvedutilizingChiralcelＯＣｃｏｌｕｍｎ(DaiceI),yet(-)６b9wasobtain‐ 

edas7696eemixtureForthesynthesesofchiralpyrrolo[2,3-b]indoIe 

derivatives,studytodeterminetheabsoIuteconfiguIationsof(+)-6ａａｎｄ 

(-)-6aisnowinprogress． 
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１、Thisispartlyreported,AbstractsofPapers，１６thlnternationalCongressofHeterocyclicChemistry,Bozeman，

August,1997,ＰＯＩ１－２４８ａ)ThisreportisPa｢t86ofaseriesentitled``TheChemistryoflndoles',.ｂ)Part85:ＭＳｏｍｅｉ， 

Ｆ・Yamada,andGYamamura,ChemPha/ｍＢｕﾉﾉ.,submittedqAl1newcompoundsgavesatisfactoryspectraland

eIementaIanalysisorhigh-resolutionMSdataforc｢ystalsoroils,respectively､５a)mp2090-2120oC(decomp)； 

５b)ｍｐ191.0-198.0.Ｃ(decomp);５C)ｍｐ229.5-231.0°Ｃ(decomp);５.)ｍｐ236.0-2390℃(decomp);５e)ｍｐ124.0-

129.0°Ｃ;６a)ｍｐｌ２４０－１２７５Ｃ(decomp)；（+)-6a)ｍｐ144.0-1505°Ｃ(decomp),[α]D２４＋41.46｡(c＝0.301,CHCl3)； 
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（)-6a)mpl440-1505｡Ｃ(decomp),[C`]D24-41.68｡(c＝0.300,CHCb);６b)ｍp84.0-85.0°Ｃ;(+)６b)ｍp64.5-65.5℃， 
［α】D２５＋28.44P(c＝0.307,CHCb);(-)-6b)oiI,[CqD25-21.68｡(76％ｅｅ,ｃ＝0.304,CHCI3);7a)oil;７b)oiI;Ba)ｍｐ
125.0-126.0°Ｃ;８b)oiI;9a)ｍｐｌＯ３､5-105.0°Ｃ;ｇｂ)ｍｐ57.0-590°Ｃ;１０a)oiI;１０b)oiI;１３)ｍｐｌ４９､0-150.0°Ｃ;１４)ｏｉ１． 
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