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SHORTSTEPSYNTHESESOFANATURALPRODUCT6-CYANO-5-METHOXY-

12-METHYLlNDOLO[2,3a]CARBAZOLEANDNOVEL6-AMINOINDOLO[2,3-a｝ 

THlAZOLO[5,4-clCARBAZOLES1 

Hi｢oyukiHayashi,YOshiakiSuzukLandMasanoriSomei* 

FacuItyofPharmaceuticalSciences,KanazEMaUniversKy1 

13-1Takara-machi,Kanazawa920-0934,Japan 

Absl7acr Startingfromindigo，simplesyntheticmethodsfo「６－cyano-5-

methoxy-12-methylindolo[2,3-a]carbazoleandnovel6-aminoindolo[2,3ヨthiazolo‐

[5,4-c]carbazoIesareachievedusingonIyconventionaIreagents． 

Indolo[2,3-qlcarbazole（１，Schcmcl）ｉｓａｃｏｍｍｏｎｓｋｃｌｅｔｏｎｏｆａｃｌａｓｓｏｆｃｏｍpoundssuchas 

staurosporinc,ZaUipanazolcs,2bBE-13793C,2candsoon・Wchavcexpcctedthatmanipulationoflisa

promisingmcthodfOrfindingancwbiologicallyactivccompounｄＡｓａｓｉｍｐｌｃｄｃｒｉｖａｔｉｖｃｏｆｌ，wehave 

fOcusedourattcntiontocytotoxicandantiviral6-cyano-5-mcthoxy-12-mcthylindolo[2,3-qUcarbazolc(6b)， 

isolatcdfi℃mbluc-grccnalga1VDsZocqpﾉﾘαerjc“(strainEX-5-1)byMooreandco-workcrs､３Although 

wehavccstablishcdtwosynthcticroutcsto6binthcprcviousCommunications,４thcirovcrallyiclds(13％ 

and5％,rcspcctivcly)arcstillnotsatisfactorytocarryoutstructurc-actMtyrelationshipprqjcctNow,wc 

wishtorcportasatisfactorysixｓｔｅｐsynthcticmcthodfbr6bfromindigo(2)．Inaddition,simple 

prcparationofnovcl6-alninoindolo[2,3-`J】thiazolo[5,4-c]carbazolcs(鬼and9b)isalsodcvclopcd

First,3-acctoxy-2,2,-biindolyl(3),prcparcdinoncstcpfrom2in8Myic1.,4rcactcdwithdichloroacctyl 

chloridcinrefluxingcthylacctatctogivc3-acctoxy-3,-dicmoroacctyl-Z,2,-biindolyl(4)ｉｎ８５％yicld 

Treatmcntof4withaqucous1.3％ａｍｍｏｎｉａｉｎＭｃＯＨ－ＤＭＦａｔｒｏｏｍｔｃｍｐｃｒａturcaffbrdcdcjs-6-chloro-

6a-hydroxy-5-oxo-5,6,6a,l2-tctrahydroindolo[2,3-qlcarbazolc5（5a）ｉｎ９１％yicldMcthylationof5a 

withdimcthylsulfatcinthcprcscnccofK2〔D3produccdlZ-methylcompound(5b)inaquantitativc

yicldAnovclreductivccyanationof5bwasfOundtoproducc6ainaquantitativeyicldbythcreaction 

withNaCNinDMFLH20、Finallymcthylationof6awithdiazomethancaffbrdcd6bin86％yicldThus

thcnaturalproduct(6b)isavailablcinsixstcpswithanovcrallyicldof５９％usingonlyconvcntional 

rcagcnts・Tmcoriginalityratc6fOr6bfrom2ｉｓ５７％bascdonourthrccrcactionstcps,ａ,ｃ，ａｎｄｅ．
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二コｉｋＥ＝己軌蝋
９６％QuantHatIve 

a)Ｒ４＝H 
ID)Ｒ４=AＣ 

a)Ｓｎ,AcOH,ＡＣ20,64-66°Ｃ;ｂ)CI2CHCOCI,EtOAc,renux;c)ａｑ､1.3％NH3,MeOH,ＤＭＦ,rt； 
｡)Me2SO4,K2CO3,rt;ｅ)NaCN,ＤＭＦ,Ｈ20,70°Ｃ;OCH2N2,『t;g)０Ｚｎ,AcOH,Ac20;ii)NaOMe，
MeOH,thenSaIcomine,０２;iii)CICH2COCI,benzene,reHux;h)(NH2)2Ｃｓ,MeOHreHux； 
i)nKrobenzene,190-225°Ｃ;j)ＡＣ20,pyridinertik)NaOH,MeOH,reiux． 

Ontheotherhand,３－chloroacetyl-2,2,-biindolyl(7)wasprcparcdinthrccstcpswithanovcrallyicldof 

61％from2asdcscribcdbcfbrc4Trcatmcntof7withthiourcainrcnuxingMcOHaffbrdcd3-(Z-

aminothiazol-4-yl)-2,2,-biindolyl(8a)ｉｎ92％yicldSubsequcntoxidativccyclizationof8aprocecdedin 

rcfluxingnitrobcnzcnctogivc6-aminoindolo[2,3-`J]thiazolo[5,4-c]carbazolcPa)ｉｎ３７％yicldSimilar 

cyclizationof8b，prcparcdin96％yicldbyrcacting8awithAc20-pyridinc,produccd9bin56％yicld 

A1kalinchydrolysisof9bwithNaOH-McOHaffbrdcdaquantitativcyicldoflaAccordingtothcprcscnt 

synthcticmcthodology,itwouldbepossibletoobtaincompoundsfUscdwithvarioushctcrocyclcｓ７ｏｎｔｈｃ 
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ＣＩｉｎｇｏｆｌ，sinccacmoroacctylgroupof7issuitablcfbrfbnninghctcrocyclcs・

WithuscfUlbuildingblocksathandｓｕｃｈａｓ凪鬼ａｎｄ６ｃｗｈｉｃｈｉｓａｖａｉｌａｂｌｃｆｒｏｍ５ａａｓｒcportcd

prcviously,4thcstructurc-activityrclationshipprOjcctisinprogrcss． 

ＡＣＫＮＯＷＬＥＤＧＭＥＮＴ 
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