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Abst7acr----BatzeⅡineCandisobatzellineCweresynthesizedineight(ornine)stepsfrom 

indole-3-carboxaldehyde,SynthesesofdamironeAandmakaluvamineAarealsoreported． 

Ｍａ｢ineaIkaloidshavingl,3,4,5-tet｢ahydropyrrolo[4,3,2-delquinolineasacommonskeletonareofgreatinterestowing 

totheirpotentbiologicalactivities,2-4ｓuchascytotoxicandtopoisomeraseⅡinhibition・lsobatzellineC3（protonated

formofl）andbatzellineC4(2)aremembersofthosealkaloidsandtheirtotalsyntheseshaveaIreadybeen 

achieved､５However,theyａ｢estiIlIaboriousandrequirelongsteps､WehaveintendedtoattaintotaIsynthesesof 

natu｢alproductsassimpleaspossible6abycreatingsuitabIereactions､６，７Ｎｏｗ,wewishtoreportsimplesynthesesof 

land2startmgfromreadiIyavailableindoIe-3-carboxaldehyde(3).TotalsynthesesofdamironeAB（4b)and 

makaluvamineAa9(5)arealsoreported・

lntheprecedingcommunication,７wereportedthree(orfour)stepsynthesisofl,3,4,5-tetrahydropyrrolo[4,32‐ 

delquinoline(７，Ｓｃｈｅｍｅｌ)through4-nitroindo1e-3-acetonitriIe(6).Treatmentof7withﾉVLchIorosuccinimide(NCS,１ 

mo1eq）inCH2Cl2produced8-chloro(8a),６－chloro(８ｂ),ａｎｄ6,8-dichlorocompound(8c）ｉｎ12,60,and596yields， 

respectivelyThestructuresof8aand8bwerereadilydete｢minedbytheirspectraldataandreactivitieswithAc20and 

pyridine､Atroomtemperature,Ｂａａｆｆｏｒｄｅｄ９ａｉｎ９９％yield,while8bdidnotreactatall､Whereasheatingat60oCfor４ 

ｈ８ｂｃｏｎｖｅｒｔｅｄｔｏ９ｂｉｎ９９％ｙｉｅｌｄＴｒｅａｔｍｅｎｔｏｆ９ｂｗｉｔｈＮａＨａｎｄｔｈｅｎｗｉｔｈＭｅＩｐｒｏｄｕｃｅｄｌＯｉｎ９８％ｙｉｅｌｄ 

ＳｕｂｓｅｑｕｅｎｔｈｙｄｒｏＩｙｓｉｓｏｆｌＯｗithaq､ＮａＯＨｇａｖｅｌ３ｂｉｎ９５％yield 

lnshorte「steps,synthesisofl3bwasalternativelyaItainedasfollows・Makingthemostofacetylationof7withAc20

andpyridineaffordin911ｉｎ８９％yie1.,thecompound（１１)waspreparedinanone-potoperationfrom6in５６％ 

ｙｉｅｌｄｂｙｔｈｅcatalytichydro9enationwithl０％Ｐ｡/Ｃａｔ５ａｔｍ,followedbythetreatmentwithAc20andpyridine・

MethylationofllwithNaHandMelgavel-methylderivative(１２a）ｉｎ９７％yieldHydrolysisofl2awithaq､ＮａOH 

producedl2binaquantitativeyieldChlorinationofl2bwithNCS(１ｍｏ１ｅｑ)inCH2Cl2afforded8-chIoro(１３a),６‐ 
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chIoro(１３ｂ),anda8-dichlorocompound(１３c)ｉｎ17,70,ａｎｄ５％yields,respectively・subsequentoxidationofl3b

withFremy，ssaltproducedl4in77％yieldlnterestingly,undersimiIarreactionconditionsｗｉｔｈＦｒｅｍｙ'ｓsalt,１２bdid 

notaffordthedesiredpyrroloiminoquinone 

lntroducIionofnitrogenmoietyintothe7-positionofl4wasatroubleｓｏｍｅｓｔｅｐ・Ｄｕｒｉｎｇexaminationofvarious

reagents(NH40H,NH4CLandamines),wedisclosedthatNaN3reactedwithl4inTHFatroomtemperatureto 

produce１，２，ａｎｄｌ５ｉｎｌ６１ｇ,ａｎｄ５８％yieIds,respectively､Alternatively,oxidationofl4withdioxygenexclusively 

producedl5in40％yield,Finally,wehavenewlyfoundlOthatbenzyIammehydrochIoridewasareagentofchoice 

reactingwithl4inMeCN-MeOH(1:1）ｉｎｔｈｅｐ｢esenceofNaHCO3toproducelandbatzeIIinC(2)ｉｎ４１ａｎｄｌＯ％ 

yields,respectively,andunderthesereactionconditionsformationofl5wasnotdetectedatall､Thus,totalsyntheses 

ofland2wereachievedineightstepsfrom3．Ｏ｢iginalityrate6bofthepresentsyntｈｅｓｅｓｆｏｒ１ａｎｄ２ｉｓ４４％、

Fi9urel 
ConcerningisobatzeIIiｎｅＣ，thefollowingnewfactswerefound・

ＯＲＴＥＰＤｒａｗｉｎ９０Ｅ１６ 
ConcerningisobatzeIIineC，thefollowingnewfactswerefound・

Thespectraldatall（130,1H-nmr,ｕｖ,andir)ofoursyntheticl 

areidenticalwiｔｈｔｈｏｓｅｏｆＹａｍａｍｕｒｄｓ,５buItheyarepartly 

differentfromthoseofisobatzellineC,３Ｗｅｍａｄｅａｓａｌｔｏｆｌ 

ｗｉｔｈＨＣ１､Ｔｈｅｌ３０ａｎｄｌＨ－ｎｍｒ,andirspectraldatal2ofthesalt 

weｒｅｃｏｍｐｌｅｔｅＩｙｉｄｅｎｔｉｃａｌｗｉｔｈｔｈｏｓｅｏｆｎａｔｕｒａｌｐｒｏｄｕｃｔｌｎ 

ａｄｄｉｔｉｏｎ，weconfiｒｍｅｄｔｈｅｓｔｒｕｃｔｕｒｅｏｆｏｕｒｓｙｎｔｈｅｔｉclas 

follows､Fortunalely,wecouldfindthattreamentoflwithzinc 

andAc20producedtriacetylcompound(１６),whichwas 

suitableprismsforX-raycrystallographicanalysisandｔｈｅｒｅｓｕＩｔｓＨｌ 

ｓｈｏｗｎｉｎＦｉｇｕｒｅｌｐｒｏｖｅｄｔｈｅｓｔｒｕｃｔｕｒｅｕｎｅｑｕｉｖｏｃａｌｌｙ・

Ｃｏｎｓｅｑｕｅｎｔｌｙ，ｗｅｃｏｎｃｌｕｄｅｄｔｈａｔｉｓｏｂａｔｚｅｌＩｉｎｅＣｉsa 

protonatedsaltofl,aIthoughtheanionisnotknownj3 
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Fu｢thertreatmentof2withMelandK2Co3afforded4ain97％yieldRemovalofchlorinewasachievedbycatalytic 

hydrogenationｗｉｔｈ１０％Ｐ｡/C,followedbystirringintheai｢,togivedamironeA8(４ｂ)ｉｎ２４％yieldtogetherwith54％ 

yieldofrecovery・SimilarIymakaIuvamineA2'９(5)wasproducedin40％yieIdtogetherwith46％yieIdofrecoveryby

catalytichydrogenationwithl０％Ｐ｡/Ｃ,followedbystirringintheair､Spectraldataof2，４ｂ,ａｎd5areidenticaIwith 

thoseofthe「eportedalkaloids､2,4,8

Totalsynthesesofotherrelatedmarinealkaloidsareinprogressusing7andllascommonsyntheticintermediates． 
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１・ＴｈｉｓｐａｐｅｒｉｓＰａｒｔ７４ｏｆａｓｅｒｉｅｓｅｎｔｉｔＩｅｄ``ＴｈｅＣｈｅｍｉｓｔｒｙｏｆｌｎｄｏＩｅｓ"・Ｐａｒｔ７３：Ｍ・ＳｏｍｅｉａｎｄＴ・Kawasaki，

HeterDCycﾉes,memorialeditionofProf､ＹＢａｎ，１９９５，inpress・AI1newcompoundsgavesatisfactoryspectraldata

andeIementaIanaIysesfOrcrystalsorhighresolutionmassdatafDroiIs:８a)ｍｐｌ６５-167°Ｃ(decomp.);８b)ｍｐｌ７６‐ 

１７７°Ｃ;８c)ｍｐｌ８７-188°Ｃ(decomp.);ｇａ)ｍｐｌ９７-198°Ｃ;９b)ｍｐｌ８０-182°Ｃ(decomp.);１０)coIorIessoiI;１１）ｍｐ 

200-202°Ｃ;１２a）mplO5-106oC;１２b)coIorIessoilil3a）ｍｐ８２-83℃;１３b)coIorIessoiI;１３c)ｍｐ６９－71°Ｃ;１４） 

ｍｐｌ２７-129°Ｃ(decomp.);１５)mpl80。Ｃ(decomp.);１６)ｍｐ２３３-234°Ｃ;４a)、ｐ223-225°Ｃ(decomp.)．

２．Ｂ,Ｒ,Copp,Ｃ､Ｍ、lreland,ａｎｄＬ.Ｒ､Barrows,』.○'9.Che、.，１９９１，５６，４５９６;，.Ｃ，Radisky,Ｅ・SRadisky,Ｌ､Ｒ、

Barrows,Ｂ・RCopp,Ｒ､Ａ､Kramer,ａｎｄＣ.Ｍ､Ireland,ｊｂＡｍ・Ｃｈｅｍ・Ｓｏｏ，１９９３，１１５，１６３２;Ｈ,Ｗan9,Ｎ.ｈ１．ＡﾉSajd，

ａｎｄＪ､ＷＬｏｗｎ,７U7ahedmnLett,１９９４，３５，４０８５． 

３．Ｈ､Ｈ､Sun,Ｓ・Sakemi,NBurres,ａｎｄＰ､McCarthy,ＪＯﾉ9.Che、.，1990,55,4964.

4.s､Sakemi,Ｈ､Ｈ､Sun,Ｃ,Ｗ,Jefford,ａｎｄＧ,Bernardinelli,７℃胸hedmnLerf,１９８９，３０，２５１７．

５．TotalsynthesesofbatzeIIineCandisobatzeIIineC:Ｘ､Ｌ､Tao,Ｓ､Nishiyama,ａｎｄＳ,Yamamura,ChemLeft，１９９１， 

１７８５;Ｘ､Ｌ､Tao,J-F､Chen9,s､Nishiyama,ａｎｄＳＹａｍａｍｕｒａ,花加hedroｎ,１９９４，５０，２０１７．

６.ａ)FivesteptotaIsynthesisof(-)-6,7-secoagrocIavine:KNakagawaandMSomei,HefemCycﾉｅａｌ９９１,３２，８７３； 

fivesteptotaIsynthesisof催)-clavicipiticacid:MSomei,Ｓ､Hamamoto,KNakagawa,Ｆ､Yamada,ａｎｄＴ､Ohta,jbjd，

１９９４，３７，７１９andreferencescitedthereinb)DefinitionoforiginalityrateinEngIish:ＭＳｏｍｅｉ,yakugakuZasshjl 

l988,108,361;ｉｎJapanese,Y1WGose/KagakukyokajShjil982,４０，３８７andreferencescitedtherein, 

７．s.Hamabuchi,Ｈ､Hamada,Ａ､Hironaka,ａｎｄＭ､Somei,h1efemocyc/ｅａｌ９９１，３２，４４３;Ｆ・Yamada,Ｋ､Kobayashi,Ａ・

Shimizu,Ｎ・Aoki,ａｎｄＭＳｏｍｅｉ，ノbﾉｄ，１９９３，３６，２７８３．

８．ａ)lsoIationandstructuredetermination:ＤＢＳｔｉｅｒｌｅａｎｄＤ.』､Faulkner,ｊ・ＮａｔＰｒｏｄ，１９９１，５４，１１３１．ｂ）

SynthesesofdamironeAandB：Ｅ、Ｖ・ＳａｄａｎａｎｄａｎａｎｄＭ、Ｐ、Cava，７可efrahedronLerf.，１９９３，３４，２４０５；Ｃ、

Baumann，Ｍ､BrockeImann，BFugmann,Ｂ・Steffan,WSteglich，ａｎｄＷ.Ｓ、Sheldrick,Angew・Che、.，ノnt.Ｅｄ

Ｅｎｇﾉ.，１９９３，３２，１０８７;DRoberIs,Ｌ・Venemalm,Ｍ,AIvarez,ａｎｄＪ.Ａ､JouIe,７可e順hed'ＤｎＬｅｔｒ.,１９９４，３５，７８５７．

９．SynthesisofmakaluvamineA:Ｔ､Izawa,Ｓ､Nishiyama,ａｎｄＳ､Yamamura,ml7ahedron,１９９４，５０，１３５９３ 

１０.WebeIievethatonestepformationoflwasattainedasfollows､lnitialIyaminobenzylationofl4occurredat7‐ 

position,foIlowedbyoxidation,toaffordbenzylideneamine,anditssubsequenthydrolysisproduced1. 

11．mp221-223oC(decomp.,brownneedlesfromMeOH).１３０Nmr(CD30D:CDC'3,1:1)６：18.7,35.7,49.3,105.1, 

118.2,122.7,122.8,129.1,145,,153.5,169.7.1H-Nmr（CD30D:CDCb,１:1）６：２７３(2H,t,上7.9Ｈｚ),３．９３

（3H,s),４０３(2H,t,J崖7.9Ｈｚ),６７９(1Ｈ,ｓ)．１r：3320,2940,1649,1589,1428,1342,1307,1195,1090,840,

820cm-1Nsm/之:２３７(Ｍ+),２３５（M+),208,173,145’１２９.ＵＶ入ｍａｘＭｅＯＨｎｍ(E):２４４(16000),３３３(16400)．

Anaﾉ.Calcdfo｢Ｃ１１Ｈ１ＯＮ３０Ｃｌ:Ｃ,56.06;Ｈ,4.28;Ｎ，17.83.Found:Ｃ,55.96;Ｈ,4.27;Ｎ，１７．５９． 

１２ｍｐ210-212°Ｃ(decomp.,greenishbrownpowderfromMeOH-Ether).１３C-Nmr(CD30D:CDC１３，１:1)６：19.0, 

36.6,43.8,93.8,119.8,122.5,123.6,131.9,152.7,1545,166.3.1Ｈ－Ｎｍｒ(CD30D:CDC１３，１:1)６：３．００(2Ｈ,t， 
上7.8Ｈｚ)，３．９５(2H,t,Ｊ=7.8Ｈｚ)，３．９８(3H,ｓ),７．１０(1Ｈ,ｓ)．｜r：3410,3000,1678,1606,1424,1347，1320,

1205,1144,837,811ｃｍ~1.ＵＶ入ｍａｘＭｅＯＨｎｍ(E);２４７(20600),３３９(13300),３４８(shoulder,13000),４００

（shouIder,5330).AnaACalcdforC11H1ON30CI･ＨＣＩ:Ｃ,４８５５;Ｈ,４．０７;Ｎ,１５４４.Found:Ｃ,48.27;Ｈ,３．９９;Ｎ， 

15.34.ThesedataofpuresyntheticsampIesuggestthatnaturalproductincIudedsomeimpurities、

１３.WehaveinfOrmedthesefactsandsentcopiesofourspectraldatatoDr､ＨＨ､Sunfordiscussing． 

Recelved,l7thAprlL1995 


