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ＲＥＤＵＣＴｌＯＮＯＦＩＮＤＩＧＯ:ＳＩＭＰＬＥＳＹＮＴＨＥＳＥＳＯＦ３－ＡＣＥＴＯＸＹ－，１－ＡＣＥＴＹＬ－２，３‐ 

ＤｌＨＹＤＲＯ-,3-ＡＣＥＴＯＸＹ－３'一ＡＣＥＴＹＬ-,3-ＡＣＥＴＯＸＹ-1,3'‐ＤｌＡＣＥＴＹＬ-2,2'‐ＢＩＳ１ＮＤＯＬＥＳ，
１ 

ＡＮＤ２Ｉ２－ＢｌＳＩＮＤＯＬＥ 

MasanoriSomei,★HiroyukiHayashi，andShinobuOhmoto 

FacuItyofPharmaceutic2USciences,KanazawaUniversity， 

１３－１Takara-machi,Kanazawa920,Japan 

Abs順cf-Indigowasconvertedto2,2'一bisindoIebythedirectreductionwithzincin

aceticacidandaceticanhydrideunderar90norhydrogenatmosphereReductionwithtin 

andironafforded3-acetoxy-2,2-bisindoIepredominantlyUsefuIbuildingbIockssuchas 

l-acetyl-2,3-dihydro-,3-acetoxy-3'一acetyl-，and3-acetoxy-1,3'-.iacetyI-2,2'‐bisindo1es

werealsop｢oduceddependin90nmetaIandreactionconditions． 

lndigo(1)hasbeenusedastheoIdestknowncoloringmattem2Thedyeingtechniqueisbasedonsuchchemical 

reactionsthatlistransformedtoIeucoindigo(2)withproperreducingagentsand2regenerateslbyoxidation 

withoxygenonstanding(Schemel）Variousattemptsforreductionoflweredocumented,2,3butformationof 

otherproductsexcept2wasnotreportedTrappingofdesoxyindigoas3-acetoxy-2,2,-bisindole(3)byBergman 

andco-workers3'４wastheonIysuccessfulresuItthusfarreported,thoughtheyieIdwas１９％yield 

Inoursyntheticprojectlb'５directedtowardindolo[2,3-司pyrroIo[3,4-clcarbazoIe-5,7(6H)-dionederiva-

tiveslb'４，６例),wehavedevelopedasynthesisof2,2,-bisindoIe(5)asakeyintermediatethroughanoxidative

coupIingof2-Iithio-1-methoxyindole5(6)foIIowedbycataIytichydrogenationoverl０％Ｐd/C・Ourneedforthe

simplersynthesisof5hasledustoexaminethedirectreductionoflexpectingproductionof5andotherrelated 

２，２－bisindolederivativesinspiteoftheabovediscouragingIiteratures､２～４Ｎｏｗ，wediscoveredasimple 

synthesisofeither3-acetoxy-(3),１－acetyl-2,3-dihydro-(7),３－acetoxy-3,-acetyl-(8)，３－acetoxy-1,3,-diacetyI-2,2'‐ 

bisindo1es(9),ｏｒ2,2'一bisindoIe(5)．

Wehavefoundthatacidsensitive5isto1erabIetoAcOH､Consideringthefactandthenatureof2suceptibleto 

oxidation,wepIannedtoconvert2，ｉｍｍｅｄｉａｔｅｌｙａｓｉｔｉｓｇｅｎｅｒａｔｅｄｉｎａｒeactionmediumtothemoreeasily 

reduciblediacetylcompoundtopromotefurtherreduction，Ｂａｓｅｄｏｎｔｈｅｉｄｅａ,ｗｅｔｒｉｅｄｄirectreductionofl 
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withametaIinAcOH-AC20(1;1,Ｖ/V)underargonatmospherewithvigorousstirring,TypicaIexampIesare 

summarizedinＴａｂｌｅ１．ＡｓｃａｎｂｅｓｅｅｎｈｏｍｔｈｅＴａｂＩｅ,productsweredependentonthemetaIandespeciallyon 

thereactiontemperatures､Ｗｈｅｎｚｉｎｃｗａｓｕｓｅｄａｓａｍｅｔａｌ,thedesired5wasproducedm46％ｙｉｅIdunderthe 

reactionconditionsinＥｎｔｒｙ２，ｔｏｇｅｔｈｅｒｗｉｔｈ３ａｎｄ７ｉｎｌ８ａｎｄ２１％yieIds,respectively」nterestingIy,ｔｈｅ

changeinreactiontemperaturebyl０°ＣsharpIyinfluencedtheproductratioand7wasgeneratedseIectjveIyi、

82％yieId（Entry3)．Inordertoproduce3,tinandironweresuitabIemetals・Ｆｒｏｍthepointofgivingbetteryield

of３，tinseemedtobesuperiortoiron(Entnes5-8)． 

Schemel 
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。］ 

ＷｈｅｎＺｎ(Hg)wasempIoyed,３－acetoxy-3'一acetyl-（８）and3-acetoxy-1,3,-diacetyl-2,2,-bisindoles(9)were

producedinsteadof3,５，ａｎｄ７(Entriesg-12).Inthesereactions,thelongerthereactiontime,thebetteryieIdof 

BwasattainedIfthereactiontemperatulewasraisedtoaround７０°Ｃ(Entry9),theproductratioof8and9rose 

cIosｅｔｏ１・O

Thecompound(7)wasnothydroIyzedto10withlO％Ｎａ２Ｃｏ３ａｎｄｌＯ％NaOHinrefIuxingMeOH,whichare 

satisfactoryconditionstoremoveacyIgroupfromindoIenitrogenFurthermore,infrared(ir)spectrumof7showed 

anamidebandatl642cm-1ThesefactseIiminatethestructure(11)asanaIternativecandidatefor7・The

structureofthetriacetate(9)wasestabIishedcomparingitsirspectrumwitmhatofthetetraacetate(12),preparedｉｎ 

98％yieIdbyrefluxingginAc20,Absorptionpeakof3，-acetylgroupin9appearedatl620cm~1,ｗｈｉｃｈｉｓｉｎ 
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Table1．Reduction○だエndigo（１）ｗｉｔｈＺｉｎｃ，エron，Ｔｉｎ，
ａｎｄＡｍａ１ｇａｍａｔｅｄＺｉｎｃｕｎｄｅｒＡｒｇｏｎＡtｍｏｓｐｈｅｒｅ 
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Table２．ReductionoEエndigo（ユ）ｗｉｔｈＺｉｎｃａｎｄ
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agreementwiththatoftheusual3'一carbonylgrouponindo1enucleus､WhiIethetetraacetate(12)showedan

absorptionpeakofthe3'一acetyIgroupatl655cm~1Ｔｈｉｓmeansthatintroductionofanextraacetylgrouptothe

triacetylcompoundheightenthefrequencyby35cm~1.ThisfactcIearIyprovesthatthetriacetylcompoundhas 

thestructure(9)insteadofanaIternativestructure(13)． 

TheresuItsinTable2,obtainedonthereductionoflwithzincunderhydrogenatmosphere，indicatedthatthe 

lesserquantityofthereducingmetaIwasneeded（Entriesl5-17)andatotalyieldofreducedproductswas 

higherthanthatofthecorrespondingreactionsunderar90natmosphere(compareEntryl3withEntryl).Aslong 

aszincwasused,productionof5wasaIwaysobservedinlto４６％yieIds(Entriesl-4,13-17）Thereaction 

conditionsforobtaining3asamajorproductwerealsofou､。(Entryl5).Consequently,wecannowproduce

either3,５，or7seIectivelyusingthesamemetal(Zinc)andchoosingsuitabIereactionconditions,ＩｎＡｃ２００ｎｌｙ， 

３，５，and7weresimilarIyproducedbyzincreductionofl，buttheiryieldswerelowandtheirseparationsbecame 

difficuItduetoconcomitantformationsofmanyunidentifiedby-products.Ｉnthecatalytichydrogenationover１０％ 

P｡/Q3wastheonIyisoIabIeproductthoughtheyieldwaslow(Entryl8).Theyieldwasnotimprovedby 

increasingthepressureofhydrogento9at、（Entryl9)．

Othermetals,ｓｕｃｈａｓＡＩ,Ｍｇ,Devarda,salloy(Cu,ＡＩ,Ｚｎ),ＭＲａｎｅｙＮｉ,etc.,werealsoextensivelyexamined 

undersimilarreactionconditions､However,noneofthetestedmetalsgavebetteｒｙｉｅｌｄｓｏｆ３ａｎｄ５ｏｒｍｏｒｅ 

ｓｅＩｅｃｔｉｖｅｐroductformationthanthedescribedmetalsinTables1and2ReducingreagentssuchasLiAIH4in 

THF,BH3THFinTHF,ａｎｄＮａＢﾄbCNinCF3COOH-CH3COOH(1:9,V/V)werefoundtoreducelto5unde「

argonatmosphere,buttheyieIdsweremiserable(3-5％）ｉｎｅａｃｈｃａｓｅｓａｎｄｗｅｒｅｎｏｔｉｍｐｒｏｖｅｄｕndervarious 

examinedreactionconditions 

ThefoIlowingsequenceofreactionswasanaltemativesuitableapproachforthepreparationof５．First,solvolyｓｉｓ 

ｏｆ７ｗｉｔｈＮａＯＭｅｉｎＭｅＯＨｇａｖｅ８６９６ｙｉｅｌｄｏｆｌＯ,whichwasalsoproducedin34％yieldbyreductionof3under 

argonaｔｍｏｓｐｈｅｒｅｗｉｔｈｚｉｎｃｉｎＡｃＯＨａｔｒｏｏｍｔemperature・SubsequentoxidationoflOwithbubblingoxygen7in

MeOHinthepresenceofacataIyticamountofsalcominep｢oduced5ingl％yield 

InconcIusion,weestablishedsimpleandstraightforwardsynthesisof5fromindigo(1)intwoways,adirect 

routeandanindirectoneｖｌａ７、UsefuIbuiIdingblocksandpharmacologicaIlyinterestingcompounds8suchas

3-acetoxy-(3)IacetyI-2,3-dihydro-(7),３－acetoxy-3'一acetyl-(8),and3-acetoxy-1,3,-diacetyl-2,2'一bisindo1esP）

arealsoreadilyavailablefromindigo(1).Syntheticapplicationsofthesecompounds,1ｂ’５andreductionofindigo 

carminwiIlbepublishedeIsewhere． 
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EXPER1MENTAL 

MeItingpointsweredeterminedonaYanagimotomicromeItingpointapparatusandareuncorrectedlnfrared(1｢） 

spectraweredeterminedwithaShimadzulR-420spectrophotometer,ａｎｄprotonnucIearmagneticresonance 

(1H-nmr)spectrawithaJEOLGSX-500spectrometerwithtetramethⅥsiIaneasanintemalstandard､Massspectra 

(Ms)wererecordedonaJEOLSX-102AspectrometerPreparativethin-Iayerchromatographywasperformedon 

MerckKieseI-geIGF254(Type60)(SiO2).CoIumnchromatographywasperformedonsiIicageI(SiO2,100-200 

mesh,fromKantoChemicalCo・Inc.)oractivatedaIumina(Al203,300mesh,fromWakoPureChemical

Industries,Ltd.)． 

PreparatIonof3-acetoxy-2,z-bIsIndole(3)fromIndIgo（１）wlthlron：ＴａｂＩｅｌ，Entry5------

Ionpowder(442.5ｍｇ,７．９，mol)wasaddedtoasoIutionofl（101.6ｍｇ,０．３９ｍｍｏＩ)inAcOH(2ｍl)ａｎｄＡｃ２０(２ 

mI)underargonatmosphereandthemixturewasstirredvigorousIyat64-66・Cfor25hUnreactedprecipitates

werefiIteredoffandthefiltratewasevaporatedunderreducedpressuretoIeavearesidue,whichwassubjected 

tocoIumnchromatographyonSiO2withAcOEt-hexane(1:4,Ｖ/V)togive3（92.1ｍｇ,８２％).３：ｍｐｌ８０-183°Ｃ 

(lit・’３ｍｐ181℃,paleyellowprisms,recrystallizedfromMeOH）

PreparatIonof3-acetoxy‐(3)，１－acetyI-2,3-dIhydro-2,2,-bisIndoIes(7)，ａｎｄ2,2,-bisindoIe（５） 

fromIndIgo（１）wIthzInc:ＴａｂＩｅｌ，Entry2------Zincpowder(２５３４９，３８７，mol)wasaddedtoa 

soIutionofl（203.3ｍｇ,Ｏ７７ｍｍｏＩ)inAcOH(４ｍI)andAc20(4ｍI)underargonatmosphereandthemixturewas 

stirredvigorouslyat49-52°Ｃfor８ｈ.UnreactedprecipitateswerefilteredoffandthefiItratewasevaporatedunde「

reducedpressuretoleavearesidue,whichwassubjectedtocoIumnchromatographyonSiO2withAcOEt‐ 

hexane(1:2,V/V)togive5(８２８ｍｇ,４６％),３(41.0ｍｇ,１８％),ａｎｄ７(45.5ｍｇ,２１％)intheorderofeIution5：ｍｐ 

301°Ｃ(|it.,4ａｍｐ３０８-310°Ｃ,ｄｅｃｏｍｐ,colorlessprisms,recrystallizedfromAcOEt）７：ｍｐ197.0-1935°Ｃ 
(coIorlessprisms,recrystallizedfromAcOEt)」r(KBr):3308,1642,1471,1455,1397,1343,１３０１，１２７０，７４９

cm~1.1H-Nmr(DMS0-.6,120℃)ｂ:２．１１（3H,ｓ),３．１０(1Ｈ,。｡,J上16.1ａｎｄ２４Ｈｚ),３．７１（1Ｈ,。｡,Ｊ=１６．１ａｎｄ

9.8Ｈｚ),５．７７(1Ｈ,。｡,j=9.8and２．４Ｈｚ),６０９(1Ｈ,ｓ)，６．９１(1Ｈ,t,上7.8Ｈｚ),６．９９(1Ｈ,t,Ｊと7.8Ｈｚ),７．０１（1Ｈ，

t,Ｊ崖7.8Ｈｚ),７．１８(1Ｈ,t,ｊ崖7.8Ｈｚ),７．１９(1Ｈ,。,上7.8Ｈｚ),７．３２(1Ｈ,ｄ,ｊ=７８Ｈｚ),７．３７(1Ｈ,。,Ｊ≧7.8Ｈｚ)，

８．００(1Ｈ,。,Ｊ崖7.8Ｈｚ),１０６６(1Ｈ,brs).Ｍｓｍ/2:２７６(M+).Ａ'7aLCalcdfOrC18H16N20:Ｃ,７８２３;Ｈ,5.84;Ｎ，

１０．１４.Found:Ｃ,78.42;Ｈ,5.75；Ｎ，１０．１０． 

PreparatIonof7fromIndigo（１）ｗｉｔｈｚＩｎｃ：ＴａｂＩｅｌ，Entry3----------Zincpowder(125879,0.19 

ｍｏｌ)wasaddedtoasolutionofl（１．０１０９，３．８５，mol)iｎＡｃＯＨ（２０ｍl）ａｎｄＡＣ２０(２０ｍI)ｕｎｄｅｒａｒｇｏｎ 

ａｔｍｏｓｐｈｅｒｅａｎｄｔｈｅｍｉxturewasstirredvigorousIyusingｕＩｔｒａ－ｓｏｕｎｄｂａｔｈａｔ６０－６２ｏＣｆｏr8hUnreacted 

precipitateswerefiIteredoffandthefiItratewasevaporatedunderreducedpressuretoleavearesidue,whichwas 

subjectedtocoIumnchromatographyonSiO2wiIhAcOEt-hexane(1:3,Ｖ/V)togive5(２９８ｍｇ,３％),３(34.5ｍｇ， 

3％),and７(867.4ｍｇ,８２％)ｉｎｔｈｅｏ｢derofelution． 

PreparatIonof3-acetoxy-3,-acetyI‐（８）and3-acetoxy-1,3,-dIacetyI-22-bisIndoIe（９）from 

IndIgo（１）wIthamaIgamatedzInc:ＴａｂＩｅｌ，Entryg------Zincpowder(479.8ｍｇ,７．３，mol)and 

thenHgCI2(222.0ｍｇ,０．８１，mol)wasaddedtoaso1ulionofl（99.8ｍｇ,Ｏ３８ｍｍｏＩ)ｉｎＡｃＯＨ(２ｍI)andAc20(２ 
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ｍI)underargonatmosphereandthemixturewasstirredvigorousIyat68-71°Ｃfor２．５ｈ.Unreactedprecipitates 

werefiIteredoffandthefiItratewasevaporatedunderreducedpressuretoIeavearesidue,whichwassubiected 

tocoIumnchromatographyrepeatedIyonSiO2withAcOEt-hexane(1:2,V/Vorl:4,v/V)ｔｏｇｉｖｅｇ(34.8ｍｇ,２４％） 

and８（33.5ｍｇ,２７％)intheorderofeIution､８：ｍｐ210°Ｃ(decomp.,paIeyeIIowfeatherIikecrystals， 

recrystaIIizedfromAcOEt)」ｒ(KBr):3335,1743,1612,1405,1350,1340,1228,1183,724ｃｍ~１．１H-Nmr

(DMS0-.6,70.ｑ６:２．２３(3H,ｓ),２．２４(3H,ｓ),７．１０(1Ｈ,t,上7.8Ｈｚ),７．２０(1Ｈ,t,上7.8Ｈｚ),７２３(1Ｈ,t,J皀7.8

Hz),７．２５(1Ｈ,t,上7.8Ｈｚ),７．４５(1Ｈ,。,上7.8Ｈｚ),７．４６(1Ｈ,。,上7.8Ｈｚ),７．４９(1Ｈ,。,上7.8Ｈｚ),８．１８(1Ｈ,ｄ，

上7.8Ｈｚ),１１６３(1Ｈ,brs),11.92(1Ｈ,brs)．Ｍｓｍ/Ｅ;３３２（M+)AnalCalcdforC20H16N203;Ｃ,７２２８;Ｈ，
485;Ｎ,8.43.Found;Ｃ,72.37;Ｈ,4.88;Ｎ,８２８９：ｍｐｌ５０-152°Ｃ(co10rIesspnsms,recrystaIIizedfromether)」ｒ

(KBr):3153,1775,1708,1623,1438,1363,1345,1300,1185,745ｃｍ1.1H-Nmr(DMSO-d6)６:２１１(3Ｈｓ)， 
２１８(3H,ｓ),２２４(3H,ｓ),７．２６(1Ｈ,。｡｡,J崔8.1,7.1,ａｎｄｌ２Ｈｚ),７．３０(1Ｈ,ddd,J崖8.3,7.1,ａｎｄｌ２Ｈｚ),７．３９

(1Ｈ,。｡｡,上8.1,7.0,ａｎｄ１．２Ｈｚ),７．５０(1Ｈ,。｡｡,Jと8.1,1.2,ａｎｄＯ７Ｈｚ),７．５２(1Ｈ,。｡｡,Ｊ崖8.5,7.0,ａｎｄｌ２

Ｈｚ),７．５９(1Ｈ,。｡｡,上8.5,1.2,ａｎｄＯ７Ｈｚ),８．２２(1Ｈ,ddd,上8.1,1.2,and０．７Ｈｚ),８．４２(1Ｈ,。｡,上8.3and

O7Hz),12.38(1H,brs）Ｍｓｍ/Ｚ374(M+).Ana/,CaIcdIOrC22H18N204:Ｃ,70.58;Ｈ１4.85;Ｎ,7.48.Found： 
Ｃ,70.81；Ｈ,4.83;Ｎ,7.40. 

PreparatIonof3fromIndlgo（１）ｗＩｔｈｔＩｎ：Table１，Entry7--------Tinpowder(479.0ｍｇ,ａ９５ 

ｍｍｏＩ)wasaddedtoasoIutionofl（103.0ｍｇ,０．３９ｍｍo|)iｎＡｃＯＨ（２ｍI)ａｎｄＡＣ２０(２ｍI)underargon 

atmosphereandthemixturewasstirredvigorousIyat64-66oCfor２．５ｈ.UnreactedprecipitateswerefiIteredoff 

andthefiItratewasevaporatedunderreducedpressuretoIeavearesidue,whichwassubjectedtocolumn 

chromatographyrepeatedlyonSiO2withAcOEt-hexanｅ(1:3,v/V)togive5(０６ｍｇ,１％)ａｎｄ３（100.4ｍｇ,８８％） 
intheorderofelution． 

PreparatIonof3fromIndlgo（１）wIthzInc:Ｔａｂｌｅ２，Entryl5-------Zincpowder(498.8ｍｇ,７６２ 

，ｍｏｌ)wasaddedtoasoIutionofl（202.3ｍｇ,Ｏ７７ｍｍｏＩ)ｉｎＡｃＯＨ(５ｍI)ａｎｄＡｃ２０(５ｍl)underhydrogen 

atmosphereat3atmandthemixturewasstirredvigorouslyat24-38oCfor8h,UnreactedprecipitateswerefiItered 

offandthefiItratewasevaporatedunderreducedpressuretoIeavearesidue,whichwassubjectedtocoIumn 

chromatographyrepeatedlyonSiO2withAcOEt-hexane(1:2,v/V)togive5（1.1ｍｇ,１％)，３（172.3ｍｇ,７７％)， 

and７(3.4ｍｇ,２％)intheorderofeIution． 

PreparatIonof3fromIndIgo（１）ｗＩｔｈ１０％Ｐ｡/Ｃ：ＴａｂＩｅ２，Ｅｎｔｒｙｌ８－－－－－Ａｓｏｌｕｔｉｏｎｏｆｌ（102.8 

mg,0.39,ｍｏｌ)inAcOH(2ｍl)andAc20(2ｍI)washydrogenatedinthepresenceof１０％Ｐ｡/Ｃ(１０５ｍｇ)ａｔ23.Ｃ 

ａｎｄｌａｔｍｆＯｒ４ｈＰｄ/Cwasfilteredoffandthefiltratewasevaporatedunderreducedpressuretoleavearesidue， 

whichwassubjectedtocoIumnchromatographyrepeatedIyonSiO2withAcOEt-hexanｅ(1:3,V/V)ｔｏｇｉｖｅ３(24.6 

ｍｇ,２２％)togetherwithmanyunidentifiedproducts． 

2,3-DIhydro-2,2,-bIsIndoIe（10)froml-acetyI-2,3-dIhydro-2,Ｚ･bIsindoIe(7)－－－AsoIutionof7 

(52.0ｍｇ,０．１８８，ｍｏｌ)inmethanoIicNaOMe,preparedbyaddingNa(612.8ｍｇ,２６．７，ｍｏｌ）ｉｎｔｏ３ｍＩｏｆＭｅＯＨ， 

wasrefIuxedunderargonatmospherefor30min､MeOHandwaterwereaddedtothereactionmixtureandthe 
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whoIewasextractedwithAcOEt､Theextractwaswashedwithbrine,driedoverNa2SO4,andevaporatedunder 

reducedpressuretoIeaveanoil,whichwassubjectedtocoIumnchromatographyrepeatedlyonAl203with 

AcOEtPbenzene(1:4,V/V)orether-hexane(1:1,ＷV)ｔｏｇｉｖｅｌＯ(37.8ｍｇ,８６％)and５（1.6ｍｇ,４％)intheorderof 

eIutionlO:ｍｐ176.5-178.5°Ｃ(coIorlessprisms,recrystaIIizedfromMeOH).Ir(KBr);3396,3350,1607,1480, 

1456,1246,778,751,736ｃｍ~1.1H-Nmr(DMSO-d6)6;３．０２(1Ｈ,。｡,上15.4ａｎｄ９．２Ｈｚ),３．３４(1Ｈ,。｡,J≧１５．４
and９．２Ｈｚ),５．０１（1Ｈ,。t,Ｌ２７ａｎｄ９２Ｈｚ),６．０８(1Ｈ,。,上2.7Ｈｚ,disappearedonadditionofD20),６．３０(1Ｈ，

d,上2.2Ｈｚ,colIapsedtosingletonadditionｏｆＤ２０),６．５７(1Ｈ1...,Ｊ=7.3,6.5,ａｎｄ１．０Ｈｚ),６．５８（1Ｈ,ｄ，

上7.3Ｈｚ),６．９２(1Ｈ,。｡｡,J≧7.3,6.5,ａｎｄ１．０Ｈｚ),６．９６(1H1brt,上7.3Ｈｚ),７．０１（1Ｈ,。｡｡,J崖7.3,6.5,ａｎｄｌＯ

Ｈｚ),７．０４(1Ｈ,brd,上7.3Ｈｚ),７．３１（1Ｈ,。｡,上7.3ａｎｄ1.0Ｈｚ),７．４２(1Ｈ,ｂｒｄ,J崖7.3Ｈｚ),１１．０５(1Ｈ,brs)．Ｍｓ

ｍ/2:２３４(Ｍ+).AnaICalcdforC16H14N2･1/8H20:Ｃ,81.24;Ｈ,6.07;Ｎ,１１．８４Found:Ｃ,81.07;Ｈ,６２２;Ｎ， 
１１．６２． 

2,3-DIhydro･2,2,-bIsIndoIe（10)from3-acetoxy-2,2,-bIslndole(3)------‐Ｚｉｎｃpowder(723.0ｍｇ， 

11.0,ｍｏｌ)wasaddedtoasoluIionof3(３２０ｍｇ,０．１１ｍｍｏＩ)ｉｎＡｃＯＨ(２ｍI）underargonatmosphereandthe 

mixturewasstirredvigorouslyatroomtemperaturefor20h.ＵnreactedprecipitateswerefiIteredoffandthefiltrate 

wasevaporaledunderreducedpressuretoIeavearesidue,whichwassubiectedtocolumnchromatographyon 

Sio2withAcOEt-hexane(1:5,V/V)togivelO(8.8ｍｇ,34%)andunreactedstartingmaterial(3,2.5ｍｇ,8%)inthe 
orderofelution． 

２，ｚ－ＢＩｓＩｎｄｏＩｅ（５）ｆｒｏｍ2,3-dIhydro･2,2,-bIsIndoIe(10)－－－－－SaIcomine(６６ｍｇ,０．０２，mol)was 

addedtoasoIutionoflO(14.9ｍｇ,０．０６４，ｍｏｌ)ｉｎＭｅＯＨ(３ｍl)andoxygenwasbubbIedintothesolutionwith 

stirringatroomtemperatｕｒｅｆｏｒ３０ｍｉｎ、PrecipitateswerefilteredoffandthefiItratewasevaporatedunder

reducedpressuretoleavearesidue,whichwassubjectedloco1umnchromatographyonSiO2withAcOEt‐ 

hexane(1:4,V/V)togive5（１３５ｍｇ,９１％)． 

3-Acetoxy-1,1,,3,-trlacetyI-2,Z-bIsIndoIe(12）from3-acetoxy-1,3,-dlacetyI-2,2,-bisindoIe（９） 

－－－Asolutionofg(50.9ｍｇ,０．１３，ｍｏｌ)inAc20(１０ｍI)wasrefIuxedforlOhwithsti｢ringAfterevaporationof 

thesolventunderreducedpressure,theresiduewassubjectedtocoIumnchromatographyonSiO2withAcOEt‐ 

hexane(1:4,Ｖ/V)togivel2(55.7ｍｇ,９８％).１２:paleyellowoil」r(KBr):1772,1704,1655,1440,1358,1283，

1175,739ｃｍ~1.1H-Nmr(CDC'3)６:２１４(3Ｈ,ｓ),２２２(3H,ｓ),２．４３(3Ｈ,ｓ),２．５３(3H,ｓ),７．３７(1Ｈ,ddd,と7.9,
7.3,ａｎｄＯ９Ｈｚ),７．４２(1Ｈ,。｡｡,Ｊ≧79,7.3,ａｎｄ１．１Ｈｚ),7.45-7.49(2H,、),７．５１（1Ｈ,。｡｡,J上8.4,7.3,ａｎｄ１．３

Hz),８．１３(1Ｈ,。t,Ｌ８２ａｎｄＯ９Ｈｚ),８２０(1Ｈ,ｂｒｄ,上8.4Ｈｚ),８２９(1Ｈ,ｂｒｄ,ｊ邑7.9Ｈｚ).HighresoIutionMs

"た:CaIcdIbrC24H2ON205:416.1372.Found:416.1372.
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