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

Abs〃c／－３－Substimted（3s,６８)-6-(1-hydroxyindol-3-ylmethyl)-2,S-piperazlne‐

dionesalcp1℃paredforthefirstUme・Theyareshowntobesuitableintermediates

fbrthesynthesisof3,l0b-disubstimted（3s,SaR,10Ｍ,11as)-1,3,4,5a,6,10b,11, 

11a-octahydm-2HTyrazino[1,,2,:1,5]pyrrolo[2,3-b]indole-L4-dionederivatives． 

WehavebeenmuchinterestedinindolealkaloidssuchasspolidesminB3（１，Figurel),brevianamideE4 

(2)，okara【nｉｎｅＣ５(3),etc.，whichhave2Bpyrazino[11,21:1,5]pynDlo[2,3-6]indole(4)asaconmnon
skeleton・Inourhypotheses,６wehavespeculatedthatbiosynthesesoftheseindolealkaloidsmightoccur
throughl-hydroxytryptophanderivatives 

lnthepreviouspaper,７wehaveestablishedthatpyrrolo[2,3-6]indolｅｓ(7)canbeprepalCdmonestepfrom 
thel-acyloxy-orl-aryloxyindoles（５）inaccordwiththespeculation（Schemel)．Themechanismis 

believedtoproceedthroughinitialrearlangementofthel-acyloxy-orl-aryloxygrouptothe3-positionof 
indolenucleus，followedbythenucleophilicadditionoftheNb-sidechajntothelcsultantiminecarbon 

atomof6・Ｉｎｏｌｄｅｒｔｏｅｘｐｌｏｒｅｔｈｅｓｃｏｐｅｏｆｔｈｅｓefindings，ｗｅｈａｖｅａｔｔｅｍpOedinthisconⅢnunicationa

modelreactionfbrthesynthsesisofcorestructureofl-3． 

Figurel 
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Firstofall,２，S-pipelazjnedionederivaUves(,a-c）wereplepalcdfrom(+)-Ⅳ-be､zyloxycarbonyl-Mrypto-

phan[(+)-8]accordingUothereporOedprocedures､８Thecompound[(+)-,al8awaspreparedbythefol-
lowingsequenceofIeactions;１)condensationof(+)－８withglycinemethylesterintheplcsenceofDCC,２） 

catalytichydrogenationoftheresullantamidetoremovetheprotectingbenzylgroup8b3)cyclizationofthe 

resulIantdipeptideto2,S-piperazinedionebyheaUngmMeOH-EI3NatMuxThecondensaUonsof(+)－８ 

withしphenylalanmemethylestelScandしleucinemethylester8dwelcconductedbymixcdanhydlide
melhodwithmethylchlorolbnnate・CatalyUchydrogenationofbothproductsoverlO妬Ｐｄ/Ｃ，ｆｂｌｌｏｗｅｄｂｙ
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cyclizationinlmuxingMeOHaiTbrdｅｄ(-)-9b8cand(+)-,c8d,ein86and46兜yields,respectively、
Reductionｏｆ(+)-,a，（-)-,b,ａｎｄ（+)-,cwithEt3SiHinTFA9aflbrdedl:１mixmresofdiaste正omers

（10a)，（10b)，ａｎｄ（10c）ｉｎ74,96,ａｎｄ８３％yields，respectively､Applicationofourl-hydroxyindole 
syntheticmethodtolOaencounteredwithasolubilityploblem､ＴｏｏvelcometheproblemamixedsOlvent， 

DMF-MeOH-H2qwaschoscnConsequenUy,oxidationoflOawithNa2Wo4･ZH20and3MH2o2,６ 
followedbymethylationwithCH2N2producedl-methoxyindoledelivative［(+)-11b］ｉｎ５３％yield 
However，attemptstoisolatellaafteroxidationprocesswereunsuccessiillmajnlybecauseofitsinsolu-
bilitytoalmostallorganicsolvents． 
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Incontrasttothecaseoflla,thedesired(3s,6s)-(-)-6-(1-hydroxyindol-3-ylmethyl)-3-benZyl-[(-)-11c］ 

and-3-isobutyl-2,S-piperazinedione[(-)‐Ｕｅ]wereisolatedsmoothlyin78andB妬yields,IcspecUvely，

bytheoxidationoflObandlOcwithNa2Wo42H20and30兜H2o2inCH2Cl2-MeOH-HZOThe
stmctuleswerepmvedbyconvertingthemtothecor1℃spondingl-methoxyindoles［(－)-11.］ａｎｄ［(－)-

11f]in78and93妬yields,respectively,ｂｙthe1℃actionwithCH2N2・

Subsequentbenzoylationofl-hydroxygroupof（－)-11can。(一)-11ewithbenzoylchlorideprovided(-)‐
１２ｂand(-)-12cin77and9696yields,respectively､Compound[(+)-9c]isconcludedbotaketheconfbr-

matlonasshowninFigulc2insolution､８dThelCfbre，thereanangementofl-benzoyloxygroupwasex-
pectedtoproceedsteICoselectively．Ｉ、fact,heating（－)-12cinDlWatreHuxproduced(38,SaR,10Ｍ，

11as)-(-)-10b-benzoyloxy-3-isobutyl-1,3,4,5a,6,10b’11,lla-octahydro-2Bpyrazjno[１，，２，：1,5]pylTolo‐ 
[2,3-Z)]indole-1,4-dione[(-)-13c］asasoleproductin3796yield・Thestructureof(-)-13cwasdeter‐

minedbyspectTaldata,anditsstereochemistrywasconfirmedbythenＯeexperimentalresultsinlH-NMR 



HETEROCYCLES,ＶＯＬ５５，No.１１，２００１ 2０５７ 

spectroscopyasshowninPigulC3・Undersim-

ilarlCacUonconditions，（－)-12baffbrdedtwo 

productawhichareconsideredCobestelcoiso-

mersatthe5a-andlOb-positionSTheirstruc-

mraldetenninationsalcnowinprogress・

Withthesuccessintheabovemodelexpenment 

inhand,filrthereflbrtstowardssynthesisofthe 

lelatedalkaloidsareunderinvestigation 
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Ｌａ)ThisisPartllOofasenesentitled``TheChemistryoflndoles".ｂ)PartlO9:Ｆ・Yamada,Ｍ・Tamura，

AHasegawa,ａｎｄＭＳｏｍｅｉ,Ｃ舵加.ＰﾉＺａｍＢ"/ﾉ.,submitted.ｃ)Allnewcompoundsgavesatisfactory

spectlalandelementalanalysisdatallb，ｍｐ２１３－２１４°Ｃ，［α]D2O＋４２｡(c=0.30,,Ｍｺ);１１c，ｍｐ 

248-251℃(decomp)，［α]D２９－１５３゜(c=0.30,ＤＩＷ);１１．，ｍｐ273-278°Ｃ(decomp),［α]D26-154゜
（c=030,ＤＩＷ);１１e，oil,［α]D29-46.6｡(c=０３０，ＤＩｖｎ;１１f，ｍｐ２００－２０２°Ｃ，［α]D26-47.5゜
（c=０３０，ＤＩＷ);１２b,oil,[α]D21-95.1｡(c=030,ＤＭＦ);１２c，oil，［α]D26-82｡(c=029,MeOH)； 
１３c,oil,[α]D22-438｡(c=0.20,MeOH)． 
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