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SYNTHESISOF3a-(INDOL3-YL)-1,2,3,3a,8,8aHEXAHYDROPYRROLO-

[2,3-b]INDOIECOREOFLEPTOSINSD-FBASEDOＮＮＵＣＬＥＯＰＨＩＵＣ 
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FUmioYamada,AyaGoto,andMasanoriSomci＊ 

FacultyofPharmaccuticalScicnccs,KanazawaUnivcrsity， 

l3-1Tnkara-machi,Kanazawa920-0934,Japan 

Abs"zJct-AsimplcandconvcnicntsyntheticmcthodologyfOr3a-(indol-3-yl)‐ 

1,2,3,3a,8,8a-hcxahydropyrrolo[2,3-6]indolc,thecorcstructureofleptosinsD-F 

isdevclopCdbyapplymgnuclcophHicsubstitutionreactionofl-hydroxy‐ 

tryptamines． 

LcptosinsA-CZ,３（１－３，Figurcl）andD-F3(4-6)wcrcisolatcdfromthcculturcofastrainof 
LQPmSPhcue伽spascytotoxicsubstanccsagainstthcP-3881ymphocyticlcukemiaccllUnccomparablcto

thatofmytomycｉｎｃ・Thusfar,onlyoncgrouprcportcdasynthcticstudydirectcdtowardthem4

Asfbrthebiosynthcsisofthcsetypcsofcompounds，wchavcproposcdanintenncdiacyofl-hy-

droxytryptamincs(A)and/Or-tryptophans(A)mourl-hydroxyindolchypothcsis5asshowningcncral 
fOrmulainSchcmcLIfwcassumcthcl-hydroxygroupdcpartsaftcrbcingtransfOrmcdtoagoodlcaving 

group,anindolylcation6(B）isgcncratedandthenitcanbetrappcdwithvariousnucleophilcstogivc 
iminｃ６(C)．SubscqucntcyclizationofⅣb-nuclcophUconthcsidcchainrcsultsinthcfbrmationof 

pyrrolo[2,3-b]indolcskclcton(D).AlthoughsuchnuclcophUicsubstitutionrcactionisquitcrarc7inindolc 
chcmistry,wchavcdiscovercdvariouscxamplcs5bascdonl-hydroxymdolcchemistry・Ouitcrecentlywc
succccdedindcmonstratingthcevidcnccofindolylcation（B）bytrappingitwithcithcr 

lVb-acctyltryptaminc8orTHF9isolating7oｒ８，rcspcctively． 
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Bascdonthcabovebackground,wcplanncdtocmployindolcitsclfasanuclcophUctotrapB，cxpectmg 

tocstablishasimplcmcthodologyfbrthcsynthcsisoflcptosinsandthciranalogsThus,1-hydroxWVb-

trirluoroacctyltrypminc(10,Schcmc2)，rcadilyavailablcinthrccstepslOfromtryptaminc(9)，was 
trcatcdwithmcsylchloridcinTHFmthcprescnccofindolc(３molcq)andtricthylamincatO℃,thcrcby 

ascxpccted,smoothrcactionoccurrcdtoprovidcl-trifluoroacctyl-1,2,3,8-tctrahydropyrrolo[2,3-blin-

dolc9,１０(11),１－trifluoroacctyl-3a-(4-chlorobutoxy)-1,2,3,3a,8,8a-hcxahydropyrrolo[2,3-6]indolc9(8)｝ 
Ⅳb-trifluoroacctyl-6-mcsyloxytryptamhlc9,11(12),３a-(indol-2-yl)-(13),ａｎｄ３ａ－(indol-3-yl)-1-trifluoro‐ 
acctyl-1,2,3,3a’8,8a-hcxahydropyrrolo[2,3-6]indolc(14)ｉｎ25,6,8,5,ａｎｄ１２％yiclds,rcspcctivcly・

WhenthercactionwascaITicdoutｉｎＣＨＣ１３，ｔｈｃｙｉｃｌｄｏｆｌ４ｗａｓｍｐｒｏｖｃｄｔｏ２１％togcthcrwiththe 

fbrmationsofll，１２，andl3inthcrcspcctivcyicldsofl4,４，ａｎｄ５％・UndcrsimUarrcactionconditions，

thcuscofcxccssindolc(l0molcq)fUrtherraiscdthcyicldofl4upto3Minadditiontothcconcomitant 

fbnnationsofll，12,ａｎｄｌ３ｉｎ４，１，ａｎｄ７％yiclds,rcspcctively． 
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TY1chighrcsolutionMSandothcrspcctraldataofl3andl4showthcprcscnccofancxtraindolemoicty 

inbothmolcculcs､InthclH-NMRspccta,l3andl4havccharactcristicC-(8a)protonsignalat6563 
and591,rcspectively，provingthcprcscnccofhcxahydropyrrolo[2,3-b]indolcskclcton・Additionany，

mthccascofl4,along-rangccouplcddoublctproto､Ｐ＝2.5Ｈｚ)atM9Zisobscrvedandassigncdto 

bcC(2')-proton,whichisunusuallyshicldcdcomparcdtothcusualindolcC(2)-proton2,４Similarly,a 

doubledoublctsprotonQ＝２．２and0.7Ｈｚ)rcsonatcdatM48inthcspcctrumofl3isattributcdtothc 

C(3')-promThcstrucmrcsofl3andl4wcrcfUrIhcrconfirmcdbytrcatingthcmwithAC20and 
pyridinctoaffOrdthcacctyldcrivatives(15andl6)inthcrcspcctivcyicldsof65and56％・

Fromthcscdata，ｌ３ａｎｄｌ４ｗｃｒｅ 

ｄｅｄｕｃｃｄｔｏｂｃｍｄｏl-2-ylandm- Figurez 

dol-3-ylcompounds,respcctivcly 

Luckily,l3bccamcsuitablcprisms 

fbrX-Raysinglccrystallographic 

analysisandthcstrucmrewasdc‐ 

termineduncquivocallyasshownin 

Figurc2Asthcmdol-2-ylstruc‐ 

turcofl3iscstablished，thcnit 

fOUowsthatthcothcrisomcr(14)is 

thcindol-3-ylcompound、

T11cprcferrcdfOnnationofl4tol3 

isinaccordwiththcwcll-known 

positionalordcr3>ZfOrrcactivityo 

cxpectthatcxaminationsofoptimu】

JHIEPDrawIngoT13(Ｒ＝0.046）侭

1雪;ま;戸鋳
■、心

零戸Ｖ宝。

Q`莞if八

positionalordcr3>ZfOrrcactivityofunsubstimtcdindolcAlthoughyicldsofl3andl4arcnothigh，wc 

cxpectthatcxaminationsofoptimumreactionconditionswouldimprovethciryields・Apphcationofthc

prcscntmcthodologytothcl-hydroxy-Mryptophanl2derivativeswouldprovidcanasymmctricsynthetic 

routctolcptosins・Extentionsofthcprcscntrcactiontoothervanousnuclcophncswouldalsobc

promisingfOrncwpyrrolo[2,3-b]indolccompounds(D） 

ＡＣＫＮＯＷＬＥＤＧＭＥＮＴ 

ｍｉｓｗｏｒｋｉｓｓｕｐｐｏｒｔedinpartbyaGrant-in-AidfOrScicnUficRcscarchfromtheMmistryofEducation， 

Scicncc,Sports,andCulturc,Japan,whichisgratefUllyacknowledged． 

ＲＥＦＩＥｍｎＮＣＥＳＡＮＤＮＯＴＥＳ 

ＬＴｈｉｓｉsPart97ofascricscntitlcd``TheChcmistryoflndoles”・Part９６：Ｔ・Kurauchi，YNagahama，

MHascgawa，Ｋ・Yamada，ａｎｄＭＳｏｍｅｉ,Ｈｅ肥わCycに3,2000,submittcdA11newcompoundsgave

satisfactoryspcctralandelcmentalanalysisorhigh-rcsolutionMSdatafOrcrystalsorgums，rcspcc-

tivelyl3,mp223剋25°Ｃ(decomp);14,gum；15,gum;16,ｍp219.0-220.5°Ｃ

２．Ｈ・Minato,MMatsumoto,ａｎｄＴ・Katayama,Ｊ・Ｃｈｅ腕.ＳＯＣ.,ＰＣ山刀Ｔｒα"３．１，１９７３，１８１９．

３．Ｃ・Takahashi，ANumata，ＹＩｔｏ,EMatsumura,ＨＩｗａｋｉ，ａｎｄＫ・Kushida,ＪＣﾉie"2.ＳＯＣ，Ｐ℃汰伽

Ｔｒα"s､１，１９９４，１８５９． 

４．，.Crich,EFredctte,ａｎｄＷ､IFlosi,HbZeroCycにs，１９９８，４８，５４５．



1２５８ HETEROCYCLES,Ｖｏｌ、５３，No.６，２０００

5．Ｒｅｖｉｅｗ:Ｍ・Somci,HbZcroCycに8,1999,50,1157andrefercnccscitcdthcrcin、

6．Itisalsopossiblcthatthcclimmationofl-hydroxygroupandanattackbynuclcophncsfOUowthc 
concertedmcchanism、

７．Ｆ・Yamada，Ｄ・Shinmyo，ａｎｄＭＳｏｍｃｉ,ＨＣ蛇、〔ycに３，１９９４，３８，２７３andsccthcrcfCrcnce2inthc

rcport;ＭＳomci，Ｈ・Morikawa，Ｋ・Yamada，ａｎｄＦ・Yamada，ｉｂＭ，1998,48,1117；Ｊ・AJoUlc，

I1ProgressinHctcrocyclicchemistry'１，Ｖ０１．１１，ｃｄｂｙＧ．Ｗ，GribblcandT．Ｌ・Gilchrist，Elsevicr

ScicnccLtd.，Oxford，1999,ｐｐ４５－６５;Ｍ、Hascgawa，Ｋ・Yamada,Ｙ・Nagahama，ａｎｄＭＳｏｍｃｉ，

HbZeroCycにs,1999,51,2815.

8．ＭＳｏｍｃｉ,Ｎ､Oshikiri,MHascgawa,ａｎｄＦＹａｍａｄａ,HbZerocycに8,1999,51,1237.

9．MHascgawa，YNagahama，Ｋ・Kobayashi，Ｍ・Hayashi，ａｎｄＭＳｏｍｃｉ,Ｈｅ/B'Ｄｑﾉc伽，２０００，５２，
４８３． 

１０.ＭＳｏｍｅｉ，Ｋ・Kobayashi，Ｋ・Tanii，Ｔ・Mochizuki，YKawada,andYFukui,Ｈｅに"〔ycノセ３，１９９５，
４０，１１９． 

１１．Fbrmationofl2couldinvolvcajVb-trifluoroacctylaminocthyl-3-mcsyloxy-3H-indolcasanunstablc 

intermcdiatc､Isolationofastablcindolcnincintcrmcdiatc:Ｐ.Ｇ・Gassman,Ｇ､Ａ・Campbell,ａｎｄＧ、
Mchta,Tb〃he(Z、11,1972,28,2749.

12.Ｍ.Somci,Ｔ・Kawasaki,Ｋ・Shimizu,Ｙ・Fukui,ａｎｄＴ・Ohta,Ｃｈｅ腕.Ｐﾉｉａｍ.Ｂ"ﾉﾉ.，1991,30,1905.

Received，１stlvlarch，２０００ 


