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Abs順ｃｔ－ｌｎｄｉｇｏｗａｓｃｏｎｖｅｒｔｅｄｔｏ２,２－bisindole,ｆｒｏｍｗｈｉｃｈ６－ｓｕｂｓｔｉｔｕｔｅｄ

ｉｎｄｏＩｏ[2,3-副pyrro1o[3,4-clcarbazo1e-5,7-(6H)dioneand‐5-(6H)onederivativeswere

preparedinshortsteps・Brominationof6-methyIindolo[2,3-副pyrrolo[3,4-clcarbazo1e‐

5,7-(6H)dioneisalsoreported 

lnthepreviouscommunication,２wereportedthesynthesisof2,2,-bisindole(１，Ｓｃｈｅｍｅｌ),anditscycloadditiontype 

reactionforpreparationsofindoＩＣ[2,3-2lpyrrolo[3,4-clcarbazole-5,7-(6H)dione(2)ｄｅ｢ivatives・Sincethen,this

method2'３ｈａｓｄｒａｗｎｍｕｃｈａｔｔｅｎｔｉｏｎａｎｄｓｏｍｅｍｏdificationshavebeenexaminedbyothergroups4However,we 

couldnotsatisfywiththemethod,２becauseanhydrousreactionconditionswereinevitableforthepreparationofldue 

toemploymentofoxidativecouplingofindoIe-2-lithiumsalt． 

Indigo(3)isknowntogiveco10｢lessandsolubleleucoindi90(4)withprope｢recucin9agentsinanalkalineconditions， 

andthistechniquehasbeenwidelyusedfo｢dyein9processfromancientdays､５Ｖa｢iousreductivemethodsof3were 

documented5'６Trappingofdesoxyindigoas3-acetoxy-2,2'一bisindole(5)byBergmanandco-workers3'６ｉｓｏｎｅｏｆ

ｔｈｅｍ,thoughitsyieldwasnomo｢ethanl996yield、lnspiteofthesediscouragin9background,「eductionof3seems

tobepromisingａｎｄｓｔ｢ai9htforwardsyntheticmethodfor１．Wehavenowsucceededinsimplesynthesesofl，５，and 

l-acetyI-2,3-dihydro-2,2i-bisindoIe(6)from３． 

BasedonthefindingthatacidsensitivelistolerabletoAcOH，wediscovered，ｕｎｄｅｒａｒ９ｏｎａｔｍｏｓｐｈｅｒｅ,direct 

reductionof3withametaIinＡcOH-Ac20withvigorousstirrin9(ultrasoundis｢ecommended)producedl，５，and6 

TypicalexamplesaresummarizedinTablel､ＡｓｃａｎｂｅｓｅenfromtheTable,productsweredependentonthemetaland 

especiaⅡyonthereactiontemperaturesZiｎｃｗａｓｔｈｅｒｅａｇｅｎｔｏｆｃｈｏｉｃｅｔｏｏｂｔａｉｎｌａｎｄ６、Underthereaction

conditionsinＥｎｔｒｉｅｓ３ａｎｄ４,３４％ｙｉｅｌｄｏｆｌａｎｄ８２％ｙｉｅｌｄｏｆ６ｗｅｒｅａｔｔａｉｎｅｄ，respectivelyUsingiron,５ｗａｓ 
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obtainedpredominantlyasshowniｎＥｎｔｒｙ６ＷｈｅｎＺｎ(Hg)wasemployed,３－aceioxy-30-acetyl-(7)and3-acetoxy-1,3'‐ 

diacetyI-2,2'一bisindo1e(8)weregeneratedinsteadofl，５，ａｎｄ６（Entry7).Othermetals,ｓｕｃｈａｓＡ１,MgDevarda'ｓ

ａＩＩｏｙ(Cu,Ａｌ,Ｚｎ),RaneyMetc.,werealsoextensivelyexaminedundersimiIarreactionconditions,butnoneofthe 

testedmetalsgavebetteryieldsof5and60rmoreselectiveproductformationthanthedescribedmetalsinTablel 

Reductionoｆ５ｕｎｄｅｒａ『gonatmospherewithzincinAcOHatroomtemperatu｢ewasalsofoundtoproceedslowIy

affording2,3-dihydro-2,2-bisindole(9)in34％yield 

Tame工．Reduction○五エndigo（３）ｗｉｔｈＺｉｎｃａｎｄエｒｏｎ
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ThefollowingsequenceofreactionswasanaIternativesuitablemethodforthepreparationofl，First,solvolysisof6 

withNaOMeinMeOHgave9in8696yield・Subsequentoxidationofgwithbubblingdioxygen7inMeOHinthe

presenceofacatalyticamountofsarcomineproducedlin８９％yield,Thus，１ｉｓｎｏwreadilyavailableintwoways， 

directlyfromindigo(3)oMa6 

Treatmentoflwithchloroacetylanddichlo『oacetylchlorideinrefluxingAcOEtalforded3-chlo｢oacetyI-(１０a)ａｎｄ３‐

dichloroacetyl-2,2,-bisindole(１０b)ｉｎ７４ａｎｄ６３％yields,respectiveIy・Thecompound(１０ｂ)wasaItematively

preparedin83％yieldbyreactinglwithdichloroketene,generated/"s/ruwithCHChCoC1andEt3NAnattemptto 

obtainllo「１２HLpyrido【1,2-ａ:3,4-b'ldiindo1ederivative(１２)ｗａｓｍａｄｅ/ｎｖａ/、ｂｙ｢eactinglOawithKOtBu

resultingintheformationofunknownproducts・RadicalcyclizationsoflOaandlObｗｅｒｅalsoexaminedwith(､‐

Bu)3SnHbutthedesiredp『oductswe｢enotformedandIheonlyiso1ableproductwas3-acetyl-2,2,-bisindo1e(１０c)．

Accordingtoourprocedureo21wasconve『ｔｅｄｔｏ５,6-dimethoxycarbonylindolo[2,3-ｺcarbazole(１３）ｉｎ３６％ｙｉｅＩｄ

Ｆｕｒｔｈｅｒｔｒｅａｔｍｅｎｔｏｆｌ３ｉｎＤＭＦｗｉｔｈａｍｉｎｅｓ，suchasp-methoxyphenethylamine，methylamine,toluidine，ａｎｄ 

propyIamine,inthepresenceofthecorrespondin9aminehydrochloride,aIforded(１４a-d)ｉｎ92,90,90,ａｎｄ８８％ 
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yieIds,respectively,Reductionofl4awithNaBH4inDMF-MeOHatroomtemperatureproduced7-hydroxy-6-(4‐ 

methoxyphenethyl)indo1o[2,3-a]pyrro1o[3,4-c】carbazole-5-(6H)one(１５a)ｉｎ８０％yieldSimilarly,１５ｂａｎｄｌ５ｃｗｅｒｅ

ｐｒｅｐａｒｅｄｉｎ６７ａｎｄ６９％yields,respectiveIy，ｆｒｏｍｌ４ｂａｎｄｌ４ｃＳｕｂｓｅｑｕｅｎtcataIytichydrogenationofl5aand 

l5bwithl０％Ｐ｡/Ｃｇａｖｅｌ６ａａｎｄｌ６ｂｉｎ５４ａｎｄ５８％yields1respectively、

Brominationofl4b（aglyconofAT2433-B-1and‐Ｂ２)８ｗｉｔｈＮＢＳ(1.0ｍｏＩｅｑ.)inTHFatroomtemperatureafforded 

l-bromo‐(１７a)，３－bromo‐（１７ｂ)，ａｎｄ3,9-dibromo-6-methyIindoIo[2,3-ｺpyrrolo[3,4-cIcarbazole-5,7-(6H)dione 

(１７ｃＩｉｎ２０,37,ａｎｄ13％yields,respectively,togetherwith27％yieldofrecovery(１４b).Ｗｈｅｎ１．５moIeqofNBSwas 

used,tribromoderivative(１７.)wasformedin3％yieldinadditionto17a,１７ｂ,ａｎｄｌ７ｃｉｎｌ４,１１，ａｎｄ12％yieIds， 

respectively､1nterestingly,themorequantityofNBSwasused,thelowerthetotalyieldofproductsexceptfortars・

Inconclusion,wediscoveredasimplesyntheticmethodformdoIo[2,3-副pyr｢oloI3,4-clcarbazole-5,7-(6H)dioneand

-5-(Ｍ)onederivativesstartingfromreadilyavaiIableindigo(3).Syntheticapplicationsofimportantbuildingblocks， 

ｓｕｃｈａｓｌ，６，ａｎｄ７，andbiologicalevaluations9ofnewcompoundsreportedinthispaperａｒｅｃｕｒ『entIyinprogress．

ＲＥＦＥＲＥＮＣＥＳＡＮＤＮＯＴＥＳ 

１、ThisisPart760faseriesentitIed"TheChemistryofIndoles''・Part７５：Ｍ､Somei,Ｙ、Fukui,ａｎｄＭ、Hasegawa，
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