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Absrract-SynthesesofM〕-acetyltryptamine-4,5-dioneand(±)-Abacetyl‐

tryptophan-4,5-dionemethyIeste｢ａｒｅreported・Theywereexcellentdienophilesaswell

asgoodeIectrophiles,andproduceda7-disubstituIedindo1esinDieIs-AIderreaction 

andvarious7-substitutedindoleswithnucIeophiIes． 

Wehaveestablishedsimplesynthesismethod2for仁)-MD-acetyI-5-hydroxytryptophanmethyIester((±)-1ａ)ａｎｄ５‐

hydroxytryptamines(1ｂ,ｃ)throughthecorrespondingl-hydroxyindoIeS3（2a，ｂ，ｃ)startingfrom(±)-MD-acetyI‐ 

tryptophanmethyIester((土)-3a)andtryptamines(3ｂ,ｃ),respectively・Wehavealsodisclosed2that(±)-1awasreadily

oxidizedto(±)-Mｺ-acetyItryptophan-4,5-dionemethyIester化)４a)」nthiscommunication,wewishIoreportthat

indoIe-4,5-diones4workasdienophiIesandelectrophilesaspredictedinourhypothesis2 

FirstweexaminedtheoxidationoflbtoMD-acetyItryptamine-4,5-dione5(４ｂ)withvariousreagents,suchasceric 

ammoniumnitrate(CAN),FeCI3,K3Fe(CN)6,andFentonreagent,butnoiso1abIeproductswereformedexceptfor 

tars・UtiIizingiodosyIbenzene,thedesired4bwasobtainedin38％yieId,andfinalIywefoundthatFremy'ssalt(４ｍｏｌ

ｅｑ)couIdproduce4bin99％yieldunderspecialconditionssucｈａｓｉｎＭｅＯＨ－Ｈ２０ａｔＯ･Cfor30min，Ｗｈereas,the 

oxidationof(±)-1awithFremyssaltgavetarsandwouldnotafford(±)４aundervariousexaminedreactionconditions、

Otheroxidizingreagents(CAN,K3Fe(CN)6,Na2WO4-H202,etc.)werealsoextensivelyexamined,butwecouldnot 

improvetheyieIdof仁)4amorethan39％yield,whichwasattainedpreviousI)戸bytheoxidationwithiodosyIbenzene

lndole-4,5-diones（(±)４ａａｎｄ４ｂ）wereexcellentdienophilesandproducedDieIs-Alderadducts,whichwerehighly 

sensitivetoairandoxidizedduringwork-upto6,7-disubstitutedindoIe-4,5-dionederivatives,contrarytotheresultsby 

Caiandco-workers4reportingtheisoIatioｎｏｆＤｉｅｌｓ－ＡＩｄｅｒａｄｄｕｃｔｉｎａｓｉｍｉＩａrreactionofAb-methoxycarbonyl‐ 

tryptamine-4,5-dione(4c)．Thus,４breactedwithcyc1opentadienetoproduce5bin81％yieId,while(±)-4ａ 

(generatedﾉｎｓ/fubythereactionof仁)-1awithiodosylbenzeneandusedwithoutpurification)afforded仁)-5ａ(2:１
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mixtureofdiaste｢eomers)ｉｎ３５％overallyieldfrom(±)-1ａ・lnthereactionwith2,3-dimethylbutadiene,４baffordeda

quantitativeyieIdof6b,while(±)-4ａ（generated/ｎｓ/ruasdescribedabove)affo｢ded(±)-6ａｉｎ３３％overallyieldfrom 

(±)-1ａ・lnterestin91y,thereactionof4bwithl-acetoxybutadieneafforded40％yieldof6cSimiIarly,４bunde｢went

Diels-Alder『eactionwithl,3-pentadienejmethoxy-1,3-cyclohexadiene,ａｎｄｌ－(1-acetoxyvinyl)cyclohexenetogive

theexpected7，８，ａｎｄ９ｉｎ２２,４１，ａｎｄ３９％yields,「espectively．

Concemingthestructuresof7，８，ａｎｄ９， 

theothe「re9ioisomersarepossiblecandi-

datesTodeterminethelrstructures，our 

findin9thatthereductiveaｃｅｔｙｌａｔｉｏｎ４ｏｆ４ｂ 

ｗｉｔｈＺｎｉｎＡｃ２０ａｎｄＥｔ３ＮａｔｌＯＯ・Ｃｆｏｒ２０

ｍｉｎｃｌｅａｎｌｙｇｅｎｅｒａｔｅｄｌ２ｉ、７７％yield,was

appliedto8undersimila｢reactlonconditions 

toprｏｄｕｃｅｌｌａａｎｄｌｌｂｉｎ３７ａｎｄ２５％ 

yields,「espectivelyHowever,１１awasnot

suitablecrystalsforX-rａｙａｎａｌｙｓｉｓａｎｄｌｌｂ 

ｗａｓａｎｏｉｌ・Ｆｏｒｔｕｎａｔｅｌｙ１Ｘ－ｒａｙｓｉｎ９１ｅｃｒｙｓ‐

tallographicanalysisofthecompoundlO 

obtainedin８１％yieldfrom7bythe 

reductiveacetylationasmentionedabove， 
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ｒｅｇiochemistriesoftherelatedcompounds（８and９)． 

Ontheotherhand，（±)４ａａｎｄ４ｂｕｎｄｅ｢wentnucIeophilicadditionandspo､taneousoxidationresutinginthe 

formationof7-substitutedtryptamine-4,5-dionesThus,(±)４areactedwithmethylmercaptaninMeOHatroom 

temperaturetoafford(±)-13ａｉｎ６９％overallyieldfromに)-1ａ・Similar1y,４ｂ｢eactedwithmethylmalonate,ethyl

cyanoacetate,andmethylacetoacetateinthepresｅｎｃｅｏｆＫＯｔＢｕ，ｔｏａｆｆｏｒｄｌ３ｂ，１３ｃ,ａｎｄｌ３ｄｉｎ８３，８８，ａｎｄ７１％ 

yields，respectively6 

lnthecentralne｢voussystem,5-hyd｢oxyindolederivativesplayimpo｢tant｢o1esCThepresentstudysug9estsifthose 

5-hydroxyindo1eswe｢eoxidizedbychancewithdioxy9enorreactiveoxygenspecies(hyd｢ogenperoxide,superoxide， 

etc.)toindole-4,5-dionesﾉnvjvqtheyshould｢eactaselectrophilesanddienophileswithnearbyproteins,alkadienoic 
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acids,leucotrienes,ａｎｄｓｏｏｎ,ｒesutinginthemalfunctionofnervesandneurodegenerativediseases､２，７Alongthese 

lines,thereactionsof(±)４aand4bwithproteinsandnucleicacidsarecurrentlyinprogress 

ＲＥＦＥＲＥＮＣＥＳＡＮＤＮＯＴＥＳ 

１．ThisisPart75ofaseriesentitled``TheChemistryoflndoles''andpartlyreportedatthe25thCongressofHeterocyclic 

Chemist｢y,BookofAbstracts,Tokyo,October1994,ｐ９３.Part７４:Ｆ・Yamada,SHamabuchi,Ａ､Shimizu,ａｎｄＭ・

Somei,ｈ/etemCycﾉes,１９９５，inpress､AIlnewcompoundsgavesatisfactoryspectraldataandelementalanalysesfor 

c｢ystalso「highreso1utionmassspectr副dataforoils､５ｂ)ｍｐ２４５-256°Ｃ(decomp.);６a)ｍｐ３０２-310°Ｃ(decomp)；

６b)mp305-307・Ｃｉ６ｃ)ｍｐ３１０-314°Ｃ(decomp)；７)mp302-305.Ｃ(decomp.);Ｂ)mp293-296.Ｃ(decomp)；９)ｍｐ

282-285°Ｃ(decomp);１０)ｍｐ２１３-214°Ｃ;１１ａ)ｍｐｌｇ２-194°Ｃ;１１ｂ)oiI;１２)mpl99-200.C;１３a）ｍｐ２５３-255°Ｃ 

（decomp);１３ｂ)ｍｐｌ９５-197°Ｃ;１３c)mp230-235.Ｃ(decomp);１３.)ｍｐｌ８０-183°Ｃ(3:２mixtureoftautomers)． 
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３．Review:ＭＳｏｍｅｉ,yUk/Gose/KagakuKyoka/S'Ｍ1991,49,205andreferencesreportedbeforel991arecited 

therein；Ｍ、Ｓｏｍｅ１，Ｔ、Kawasaki，Ｋ・Shimizu，Ｙ､Fukui,ａｎｄＴ・Ｏｈｔａ，Ｃｈｅｍ・Pha'、．Ｂリノ１，１９９１，３９，１９０５；Ｔ，

Kawasaki,Ａ､Kodama,Ｔ､Nishida,Ｋ,Shimizu,ａｎｄＭ、Ｓｏｍｅｉ,Herelocycﾉｅａｌ９９１，３２，２２１；Ｆ・Ｙａｍａｄａ,Ｙ、Fukui，D

Shinmyo,ａｎｄＭ､Ｓｏｍｅｉ,ﾉb/dL，１９９３，３５，９９；Ｆ・Ｙａｍａｄａ,Ｄ､Shinmyo,ａｎｄＭ・Ｓｏｍｅｉ,/b/ｄ，１９９４，３８，２７３；Ｋ

ＮａｋａｇａｗａａｎｄＭ､Somei,ﾉb/ｄ’１９９４，３９，３１；Ｍ､Somei,KKobayashi,Ｋ・Tanii,Ｔ､Mochizuki,Ｙ・Kawada,ａｎｄＹ・

Fukui,ﾉb/ｄ，１９９５，４０，１１９，andreferencescitedtherein 

4・Ｐ､Cai,Ｊ､KSnyder,』.－Ｃ・Chen,Ｒ､Fine,andLVolicer,７D17ahedronLert，１９９０，３１，９６９．

５．４ｂ:ｍｐｌ８５-186°Ｃ(decomp.,darkpurplepowder,rec｢ystallyzedfromMeOH)．１Ｈ－Ｎｍ「（CD30D）６：１．８９(3H,ｓ)，

２８４(2H,t,Ｊ=7.0Ｈｚ),３．４０（2H,t,J=7.0Ｈｚ),５．９３（1Ｈ,。,J崖9.9Ｈｚ),６７３(1Ｈ,ｓ),７２５(1Ｈ,。,Ｊ=9.9Ｈｚ)」｢(KBr)；

3190,1630,1505,1460,1370,1320,７８０ｃｍ~1.Ｍｓ、/Z:２３２(Ｍ+),２３４（M++２１ＵＶ入ｍａｘＭｅＯＨｎｍ(logﾋﾟ);２３３

（4.37),３５２(3.50),５２０(331).Ａ'7aﾉ.CaIcdforC12H12N203･1/4H20:Ｃ,60.88;Ｈ,5.32;Ｎ,11.83.Found:Ｃ,61.08； 

Ｈ,5.30；Ｎ，11.84. 
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