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[4,3-6]INDOLE-4-CARBOXYLATES1 

MasanoriSomci,＊MasahiroNakajou,TsuyoshiTcramotqAsukaTanimoto,and 

FUmioYZm2d2 

FacultyofPhannaccuticalScicnccs,KanazawaUnivcrsity， 

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

AbmｱzJcj-Asimplcsynthcticroutcwascstabhshcdfbr3-acctyl-1-mcthoxyindolc， 

whichwasfOundtoundcrgonuclcophiHcsubstitutionrcactionssclcctivclyatthc 

2-position・Applymgthcreaction，novcl2-substimtcdmcthyl2'３－dihydro-1-mcth‐

yl-3-oxo-5Hとpyrido[4,3-6]indolc-4-calboxylatcswcrcprcparcd．

InourprOjccttofindbiologicallyactivccompounds,Zwchavcfbcuscdourattcntionto5H-pyrido[4,3‐ 

b]indolcs3（Y-carbolmc）andrcportcdsynthcticmcthodfOrmcthyl2,3-dihydro-3-oxo-5HTyrido[4,3‐ 
b]indolc-4-carboxylatcs(１，Figurcl).４Forcxtcndingstrucmrc-activityrclationshipstudy,wcnccdcd 

l-substitutcddcrivativｃｓｏｆｌ，butthcintroductionofasubstitucntintothcl-positionwasnotcasilyattaincd 

asfaraslwasuscdasastartingmatcriaL 

ＦｉｇＵｒｅｌＲ１～R3＝anappropriatesubstituent 
Me R３ 
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Tbmcctthcabovcdcmand,wcattcmptcdtoprcparcmcthyl2,3-dihydro-1-mcthyl-3-oxo-5〃pyrido[4,3‐

b]mdolc-4-carboxylatcs(2),bccauscthcmcthylgroupatthcl-positionwouldbcexpcctcdtorcactwith 

variousrcagcntsprovidingalotofl-substitutcddcrivativcssuchas3Jnthisrcport,wcwishtodcscribca 

simplesynthcticmcthodfOrnovclcompounds（２）rclicdonthcnuclcophUicsubstitutionrcactionof 

l-hydroxyindolcs､S 

Wcfirsttricdtoproducc3-acctyl-1-mcthoxyindolc6(4)asakcysyntheticintermcdiatc､AlthoughAchcson 
andco-workcrs6rcportcditssynthcsisin４２％yicldfipoml-mcthoxyindolc7（５）byapplying 

VUsmcicr-HaackreactionusingjWV-dimcthylacetamide,thcyieldwaslowcrinourhand(around14％） 

(Schemel)．Directacctylationof5withcitherrefluxmgAc20orAcC1affOrdedpoorcrresults・Wc

thcrcfbrcattcmptcdtodcvclopanaltcmativcapproach 
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CH2CH2C6H4(p-OMe） 

ＣＨ２ＣＯＯＭｅ 

Ｃ６Ｈ４(p-Me） 

ａ
Ｑ
ｂ
ｃ
・
ｑ

TａｂＩｅｌ 

Ｍｅ 

AIBN（o5moleq） 

へ
ｌ
／

／
、

ｅ ４ｏｒ 
BenzenerefIux 

(n-Bu)3SnH 
(moleq） 

ReactionTime 

（min） 
Yield(%） 

Entry 7 ４ 

１ ３ 3０ ０ 1００ 

２
３
４
 

１
１
１
 

０
０
０
 

４
３
２
 

９
７
５
 

６
７
９
 

０
０
０
 



1９５１ HETEROCYCLES,Vol,５１，No.8,1999 

Wchavcalrcadyobscrvcdthat5reactswithchloroacctylchloridcmrcfluxingbcnzcnctogivc 

3-chloroacctyl-1-mcthoxyindolc8(6)ｉｎ９１％yicldChlorinc-hydrogcncxchangcrcactionof6procccdcd 

succcssfUllywith(〃Bu)3SnHinthcprcscnccofAIBNaffbrdingthcdcsircd41nthisreaction,thcamount
ofOz-Bu)3SnHandthcrcactiontimcwerccrucialfactorsasshowninTnblcl、Thus，thcrcaction
employing3molcq・ｏｆ("Bu)3SnHfbr30mintransfOnncd6to3-acctyundolc(7)quantitatively(Entry
l).Inthcrcactionof6withlmolcqof(〃Bu)3ｓ､H，201ninwasthcrcactiontimcofchoiccan.95％
yicldof4wasattained,whilcthclongcrrcactiontimcdccrcascdthcyicld(comparcEntries2~4)． 
Ｗｉｔｈ４ａｎｄ６ｉｎｈａｎｄ,wcncxtexannncdtheirnuclcophiUcsubstitutionrcactionscxpcctingthaMhcywould 
showsimUarrcactiviticsasinthccascofl-mcthoxyindolc-3-carbaldchydc5Howcvcr，Ｏｇａｖｃ８ａｉｎｓｔｃａｄ 

ｏｆ８ｂｍｌ７兜ｙｉｃｌｄｉｎｔｈｃｒｃａｃｔｉｏｎｗｉｔｈＮａＯＥｔｍｒｃfluxingEtOHOnthcothcrhand，４providcdthc
cxpectcd2-substitutcdproducts(，⑳and(，b)in93and94％yicldMcspcctivcly,bythctrcatmcntswith 
NaOMCandNaOEtinthccorrcspondingrcfluxingalcohoLStrongcrnuclcophUcssuchasNaSMcprovidcd 

DcmaquantitativcyieldBascdonthcscdata，thcrcactionof4withsodiummcthylmalonatcwas 
cxamincdusingKOBuasabascrcsultinginthefOrmationofdimcthyl2-(3-acctylindol-Z-yl)malonate(,｡） 
ｉｎ５１％yicldtogcthcrwith47％rccovcryofunrcactcd4Subscqucnttreatmcntof9dwithNaOMcin 
rcfluxingMcOHaffOrdcdmcthyl2-(3-acctyUndol-2-yl)acctatc(，e)and2-(3-acctylindol-2-yl)accticacid(，f） 
ｉｎ４２ａｎｄ４２％yiclds，rcspcctivcly・Thecstcrcompound（，e）wasalsoprcparcdm9896yicldby
mcthylationofDfwithdiazomethanc・

mccompound(,｡)wasfbundtobcanuscfUlbuudingblockfOrourpurposcnlcrcactionofldwithan 
cxccssamountofmcthylamiｎｃｉｎｒｃｆｌｕｘｍｇＭｃＯＨｆＯｒｌ５ｍｉｎｐｒｏｄｕｃcdthcdcsircdmcthyl 
2,3-dihydro-1,2-dimethyl-3-oxo-5H-pyrido[4,3-6]indolc-4-carboxylatc（10a)，2,3-dihydro-1,ZJtri‐ 
mcthyl-3-oxo-5〃pyrido[4,3-6]indolc-4-carboxamide(11)，and1V-mclhyl-Z-(3-acctylmdol-2-yl)acctamidc
（12)ｍ62,7,and１９％yiclds,rcspcctivclylhccompound(11)wasobtainedin87兜yieldwhcnlOawas
trcatcdwithmethylamincinrcfluxingMeOHfbrl5h 

T11crcactionof9dwith4-mcthoxyphcncthylamincinrefluxingMeOHfOr2hproduccdlObm６４％yield 

Similarly,glycincmcthylcstcrhydrochloridcrcactcdinthcprcscnceofEt3NtoaffOrdmcthyl2,3-dihydro‐ 
３－oxo-2-mdhoxycarbonylmcthyl-1-mcthyl-5H-pyrido[4,3-b]indolc-4-carboxylatc（10c）ｍ４４％yicld、
Whenｐ－ｔｏｌｕｉｄｍｃｗａｓｕｓｃｄａｓａｎａｍｉｎｃｃｏｍｐonenLthcrcactionprocccdcdslowlｙａｎｄｅｖｃｎａｆｔｃｒ４８ｈｉｎ 
ｒｃｆｌｕｘｍｇＭＣＯＨ，l0dwasproduｃｃｄｍｏｎｌｙｌ２９６ｙｉｃｌｄｔｏｇｃｔｈｃｒｗｉｔｈ３7％yicldofmcthyl 
２－(3-acctylindol-2-yl)acctatc(,e)and2896yicldofrecovcry・
Inconclusion，wehavcfOundthat3-acctyl-1-methoxyindolcrcactswithnuclcophUcssclcctivelyatthc 
Z-positionThcrcactionissucccssfUUyappncdtosimplcsynthcscsofnovcl2-substitutcdmethyl 
2,3-dihydro-1-mcthyl-3-oxo-5H-pyrido[4,3-b]indolc-4-carboxylatcs． 

ＥＸＰＥＲＩＭＥＮＴＡＬ 

ＭｃｌｔｍｇｐｏｉｎｔｓｗｃｒｃｄｃｔｅｒｍincdonaYanagimotomicromcltingpointapparatusandarcuncorrcctcd・IR
spcctrawcredctcrmincdwithaShimadzulR-420spcctrophotomctcr，ａｎｄｌＨ－ＮＭＲｓｐｃｃｔｒａｗｉｔｈａＪＥＯＬ 
ＧＳX-500spcctromcter，withtetramcthylsilancasanmtcmalstandardMSspcctrawcrcrccordcdona 
JEOLSX-102AspcctromctcrPrcparativcthin-laycrchromatography(P-TIC)waspcrfbrmcdonMcrck 
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Kicscl-gclGF254(Typc60)(SiOZ).ColumnchromatographywaspcrfOrmcdonsilicagcl(SiO2,100-200 
mcsMromKantoChcmicalCo・Inc.)．

3-Chloroacetyl-1-methoxyindole(6)fmmlMethoxyindole(5)－ChloroacctylCmoridc(6.470 

9,57.3,mol)wasaddcdtoasolutionof5(842.7ｍｇ,5.73,mol)inanhydrousbcnzcnc(20.0ｍL)and 

thcmixturcwasrcfluxcdfbr24hwithstirringAqucous2NNaOHwasaddcdtothcrcactionmixturcuntU 

thcwatcrlaycrbccamcbasicandbcnzcnclaycrwasscparatcdThcwatcrlaycrwascxtractcdwithCHCl3-

McOH(95:5,ｖ/V)mlccxtractandbcnzcnclaycrwcrcCombinedandthcwholcwaswashcdwithbrinc， 

dricdovcrNa2SO4，andcvaporatcdundcrrcduccdprcssuretolcavcasoUd，whichwasrccrystalUzcdfrom 

McOHtogivc6８(729.1ｍｇ).MothcrUquorwascolumn-chromatographcdonSio2withCHq3togivc 
fUrthcrcropof6(371.3ｍｇ).Totalyicldof6wasL1004g(91％).６:ｍｐｌＯ３､0-104.5°Ｃ(colorlcss 

ncedlcs）ＩＲ(KBr):1661,1513,1225,1197,958,741cm-1.1H-NMR(CDC13)６:４．０８(3H,ｓ),４．３７ 
(2H,ｓ),7.01-7.51(3H,、),７．８４(1H,ｓ),8.01-8.34(1H,、).ＭＳ腕/z:225(Ｍ+),223(M+).Ａ"`zL

CalcdfbrC11H10NO2q:Ｃ,59.07;Ｈ,４．５１；Ｎ,6.26.Fbund:Ｃ,59.13;Ｈ,4.38;Ｎ，6.34. 

3-Acetyl-1-methoxyindole(4)ｆｒｏｍ６－ＡＩＢＮ(64.7ｍｇ,O394mmoDwasaddcdtoasolutionof 

(〃Bu)3ｓ､Ｈ(229.4ｍｇ,0.788,mol)and６(166.7ｍｇ,0.788,mol)inanhydrousbcnzcnc(8.0ｍL)and

thcmixturcwasrcfluxcdfOrZOmｉｎwithstirrmgAftcrcvaporationofthcsolvcntundcrrcduccdprcssurc， 

thcresiducwascolumn-chromatographcdonSiO2withCHC13togivc4(141.9ｍｇ,９５９６).４:ｍp77.0-

77.5°Ｃ(dccomp,colorlcsspnsms,rccrystaUizcdfromCH2Cl2-hcxanc,nt.,６ｍｐ76-77°Ｃ)．ＩＲ(KBr)： 
3110,1634,1510,1376,1210,1078,945,754cm-1.1H-NMR(CDC13)６:２．５２(3H,ｓ),４３２(3H,ｓ)， 

7.26三7.38(ZH,、),7.43-7.50(1Ｈ,、),7.90(1Ｈ,s),8.36-8.42(1H,、).ＭＳ航:189(M+),174,159.

ＡＭ､CalcdfOrC11H11NO2:Ｃ,69.82;Ｈ,5.86;Ｎ，7.40.Ｐｂund:Ｃ,69.76;Ｈ,５．８１；Ｎ,7.36. 

3-Ethoxyacetyl-1-methoxyindole(8a）fmm6-Asolutionof6(101.1ｍｇ,０．４５２，mol)inan-

hydrousEtOH(3.0ｍL)wasaddcdtoasolutionofNaOEt[preparcdwithsodium(3082ｍｇ,１３．６mmoD 

andanhydrousEtOH(5.0ｍL)]andthcmixturcwasstirrcdfOr20mmatrt・AftcradditionofH20,the

wholcwasmadcacidicbyaddingaqucous2NHC1andcxtractcdwithCHC13．Thccxtractwaswashcd 

withbrmc,dricdovcrNa2SO4,andcvaporatcdundcrrcduccdprcssurctolcavcanon,whiChwaspurificd 

byP-nConSiO2withCHCl3asadcvclopingsolvcntExtractionofthcbandhavmgaRfvalucof0.49 

-0.29withCHC13-McOH(95:5,Ｖ/V)ｇａｖｃ８ａ(17.5ｍｇ,１７％).８江palcbrownoU・ＩＲ(film):2980,

2875,1648,1509,1450,1367,1339,1328,1199,1123,1108,956,７４８cm－１．１H-NMR(CDC13)６： 

1.30(3H,t,J=7.0Ｈｚ),3.65(2H,ｑ,J=7.0Ｈｚ),4.18(3H,s),4.46(2H,s),７．３１(1Ｈ,dLJ=1.2and７．２ 

Ｈｚ),７３５（1H,。“=1.2and７．２Ｈｚ),７．４７(1H,ｄｔ,Ｊ=7.2and1.2Ｈｚ),８．３０(1H,ｓ),８．４１(1H,ｄｔ，

J=７２and1.2Ｈｚ).High-rcsolutionMS腕/z:CalcdfOrC13H15NO3:233.1052.Found:233.1048.

3-Acetyl-2-methoxyindole（，a）ｆｍｍ４－Ａｓｏｌｕｔｉｏｎｏｆ４(308ｍｇ,０１７３，mol)inanhydrous 

McOH(3.0ｍL)wasaddcdtoasolutionofNaOMc[prcparcdwithsodium(171.0ｍｇ,７．４３，mol)and 

anhydrousMcOH(2.0ｍL)]andthcmixturcwasrcfluxcdfOr5hwithstinhgAftcrcvaporationofthc 

solventundcrreduccdpressurc,ｓａＬａｑ,ＮＨ４Ｃｌｗａｓａｄｄｃｄｔothcrcsidueandthcwholcwascxtractcdwith 

CHCl3-MeOH(95:5,Ｖ/V).nlccxtractwaswashcdwithbrinc,dricdovcrNa2SO4,andcvaporatcdundcr 

rcduccdprcssurctoleavcasond,whichwascolumn-chromatographcdonSio2withCHC13-McOH(97:３， 

v/V)togivc9a(28.7ｍｇ,９３％)９a:ｍｐ143.0-145.0℃(colorlcssnccdlcs,rccrystallizcdfromMcOH).IＲ 
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(KBr):2920,2770,1597,1547(br),1478,1440,1349,1268,1217,1190,1103,1024,900,737cm-1. 

1H-NMR(DMSO-d6)6:2.35(3H,s),416(3H,ｓ),7.04-7.09(2H,、),7.26-729(1H,、),8.05-8.08
(1H,、).ＭＳ腕/z:１８９(M+)ＡＭ・CalcdfbrC11H11NO2:Ｃ,69.82;Ｈ,5.86;Ｎ,７．４０Found:Ｃ，

69.92;Ｈ，5.90;Ｎ,７．２９． 

３－Acetyl-2-ethoxyindole（，b）ｆｍｍ４－Ａｓｏｌｕｔｉｏｎｏｆ４（50.2ｍｇ,０．２６６，mol)inanhydrous 

EtOH(2.ＯｍＬ)wasaddedtoasolutionofNaOEt[prcparcdwithsodium(189.7ｍｇ,７．９８，mol)and 

anhydrousEtOH(3.0ｍL)]andthcmixturcwasrcnuxcdfOr40minwithstirring､Aftcrevaporationofthc 

solvcnt,saMqNH4C1wasaddedandthcwholcwascxtractcdwithCHCl3-McOH(95:5,Ｖ/V)m1ecx‐ 

tractwaswashcdwithbrinc,dricdovcrNa2SO4，andevaporatcdundcrrcduccdpressurctolcavcasolid， 

whichwascolumn-chromatographcdonSiO2withCHCl3-McOH(97:3,Ｖ/V)togivclb(50.5ｍｇ,９４％） 

，b:ｍp235.5-237.0°Ｃ(palcycUowpowdcr,rccrystaUizcdfiPomMcOH-H20).ＩＲ(KBr):3080,1596, 

1564,1482,1375,1355,1343,1259,1246,1099,1030,748cm-1.1H-NMRのMSO‐`6)6:1.46(3Ｈ,t，

ﾉｰ7.0Ｈｚ),２．３７(3H,ｓ),４．４５(2H,ｑ,Ｊ=7.0Ｈｚ),7.03-7.09(2H,、),7.23-7.28(1H,、),8.04-8.09

(1Ｈ,、).ＭＳ腕/z:203(Ｍ+).Ａ"αLCalcdfbrC12H13NO2'1/8H20:Ｃ,70.14;Ｈ,６５０;Ｎ,682.Found：

Ｃ,70.22;Ｈ，6.42;Ｎ,6.73. 

3-Acetyl-2-methylthioindole(DC）fmm4-159MqueousNaSMc(2.54ｍL)wasaddcdtoasolu‐ 

tionof4(102.7ｍｇ,O543mmol)inMcOH(10.0ｍL)andstirringwascontmucdfbrlhatrcflux・Aftcr

evaporalionofthcsolvcntunderrcducedprcssurc，sat・ａｑ・NH4Clwasaddcdtothcresiducandthcwholc

wascxtractcdwithCHd3-McOＨ(95:5,Ｖ/V)Thccxtractwaswashcdwithbrinc,driedovcrNa2SO4， 

andcvaporatcdundcrrcduccdprcssuretoleavcacrystamncsoUd,whichwasrccrystaUizcdfiPomMeOHto 

givc9c(111.1ｍｇ,99.8％)９c:mpZO3､0-203.5°Ｃ(colorlcssnccdles).ＩＲ(KBr):3250,1596,1424, 

1328,1222,1015,980,965,745,738cm-1.1H-NW(CDC13)6:2.62(3H,s),2.70(3H,s),7.21(1H， 

｡t,J=1.2and7.9Ｈｚ),７２６(1Ｈ,ｄｔ,Ｊ=1.2and７．９Ｈｚ),７．３７（1Ｈ,ｄ,Ｊ=７９Ｈｚ),7.93(1H,。,Ｊ=７９

Ｈｚ).ＭＳｍ/z:205(Ｍ+).Ａ"`JLCalcdfOrC11H11NOS:Ｃ,64.36;Ｈ,5.40;Ｎ,6.82.Found:Ｃ,64.39;Ｈ， 

5.39;Ｎ,６．８３． 

Dimethyl2-(3-acetylindol-2-yl)malonate（，｡）fmm4-Asolutionof4(425.5ｍｇ,２．２５１，mol） 

inanhydrousDIVT(１５ｍL)wasaddedtoasolutionofKOZBu（１．０２１９，９．００，mol)anddimcthyl 

malonatc(1.11979,9.06,mol)inanhydrousDIV雁(15.0ｍL).TY1cmixturcwashcatcdatl20oCfOrlh

withstirringAftcradditionofH20undcricc-cooHng，ｔｈｅwholcwasmadencutralbyaddingsat・ａｑ、

NH4ClandcxtractcdwithCHCl3-McＯＨ(95:5,Ｖ/V).T11ecxtractwaswashcdwithbrinc,driedovcr 

Na2SO4,andcvaporatcdundcrreduccdprcssurctoleavcasoUd,whichwascolumn-chromatographcdon 

SiOZwithCHCl3-McOH(99:1,Ｗ)togivc9d(328.8ｍｇ,５１％)andunrcactcd4(197.8ｍｇ,４７%)inthc 

ordcrofclution9d:ｍｐ183.5-185.0°Ｃ(colorlcsspnsms,rccrystalUzcdfromMcOH)ＪＲ(KBr):3325, 

2959,1747,1721,1645,1530，1497,1438,1350,1339,1187,1157，１０３７，９５１，７５９ｃｍ~１．１Ｈ－ＮＭＲ 

（CDCl3)6:2.73(3H,s),3.81(6H,s),6.32(1H,ｓ),7.26二7.31(2H,、),7.45二7.48(1H,、),７８９－｣7.93

(1H,、),9.84(1H,s,disappearcdonadditionofD20).ＭＳ〃:289(M+).Ａ〃・CalcdfOrC15H15NO5：
Ｃ,62.28;Ｈ，5.23；Ｎ，４．８４．Found:Ｃ，６２２８;Ｈ，5.27;Ｎ,４．８５． 

Methyl2-(3-acetylindol-2･yl)acetate（，e）ａｎｄ２－(3-acetylindol-2-yl)aceticacid（,f）fmm 

Dd-Asolutionof9d(100.4ｍｇ,0.347,mol)manhydrousMcOH(5.0ｍL)wasaddcdtoasolutionof 
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NaOMc[prcparcdwithsodium(17.1ｍｇ,0.743,mol)andanhydrousMcOH(1.0ｍL)]andthcmixmrc 
wasstirrcdfbrlhatrtandrefluxcdfbr2hwithstirring・AftcradditionofH20,thcwholcwasmadcacidic

byaddmgaqucous2NHC1andcxtractcdwithCHC13-McOH(95:5,ＷV).Thccxtractwaswashcdwith 
brmc，dricdovcrNa2SO4，andcvaporatcdunderrcduccdprcssurctolcavcasoUd，whichwas 
column-chromatographcdonSiO2withCHC13-McOH(99:1,Ｖ/V)togivcle(33.3ｍｇ,４２%)and9f(31.3 

mg,４２％)inthcordcrofclution、９e:ｍｐ135.0-136.0°Ｃ(palebrownpowdcr,rccrystallizcdfrom
CHC13-hcxanc).ＩＲ(KBr):3170,3130,1741,1623,1612,1486,1460,1328,1260,1201,978,736 
cm-1.1H-MVm(CDCl3)６:２．７１(3H,s),3.81(3H,ｓ),4.40(2H,ｓ),725(1H,ｄｔ,J=1.53,.7.3ＨＺ)， 

７．２８(1H,。t,Ｊ=1.5and７．３Ｈｚ),７．４３(1H,。｡,Ｊ=7.3and1.5Ｈｚ),７．９０(1H,。d,Ｊ=7.3and１．５Ｈｚ)，
10.05(1H,brs).Ａ"LJLCalcdfOrC13H13NO3:Ｃ,67.52;Ｈ,5.67;Ｎ,６．０６.Found:Ｃ,６７２３;Ｈ,５６９； 
Ｎ,5.96．Ｄｆｉｍｐ179.0-1800°Ｃ(decomp,palcbrownpowdcr,rccrystalUzcdfromMcOH)．ＩＲ(KBr)： 

3170,1719,1623,1490,1454,1422,1368,1324,1222,1183,738cm-1.1H-NMR(DMSOd6)6:２５５ 

(3H,ｓ),４．０９(2H,ｓ),7.16-7.20(2H,、),7.42-7.46(1Ｈ,、),7.92-7.95(1H,、),11.98（1H,ｓ，
disappcarcdonadditionofD20),１２．５９(1H,brs,disappcarcdonadditionofD20).ＭＳ〃/z:２１７(Ｍ+)．
Ａ"ａ！.CalcdfbrC12H11NO3:Ｃ,66.35;Ｈ，５１０;Ｎ，6.45Found:Ｃ,65.99;Ｈ,5.07;Ｎ，６．４２． 

Methyl2-(3-acetylindol-2-yl)acetate（，e）fromDf-AncxccssofcthcrcalCH2N2wasaddcdto 

asolutionoflf(15.2ｍｇ,０．０７，mol)ｉｎＭｃＯＨ(3.ＯｍＬ)andthcmixturcwasstirrcdfbrl5mmatrL 

Aftcrcvaporationofthcsolvcntundcrrcduccdprcssurc,thcrcsiducwascolumn-ChromahograPhcdon 

SiO2withCHC13NcOH(99:1,v/V)togivc9e(15.9ｍｇ,９Ｍ)． 

Methyl2,3-dihydro-1,2-dimethyl-3-oxo-5H-pWido[4,3-6]indole-4-carboxylate（10a)， 

2,3-dihydm-1,2,N-tlimethyl-3-oxo-5H・pyrido[4,3-6]indole-4-carboxamide（11)，ａｎｄⅣ‐

methyl-2-(3-acetylindol-2-yl)acetamide（12）ｆｍｍ９ｄ－４ＭＭｃｔｈｙｌａｍｉｎｃ(2.30ｍL，２９．６ 

，mol)wasaddcdtoasolutionofld(84.1ｍｇ,0.291,mol)ｉｎＭｃＯＨ(8.0ｍL)andthcmixturcwasrc‐ 
fluxedfbrl5minwithstirring､AftcradditionofH20,thcwholcwasextractcdwithCHCl3-ＭｃＯＨ(95:５， 

v/V）Theextractwaswashcdwithbrinc,dricdoverNa2SO4,andcvaporatcdundcrrcduccdpressureto 
lcavcasolid,whichwascolumn-chromatographcdonSiOZwithCHCl3-McOH(97:3,Ｖ/V)togivcll(5.7 

ｍｇ,７％),１２(12.6ｍｇ,１９％)andlOa(48.9ｍｇ,６２%)mthcordcrofclutionlO江、ｐ276.5-278.0°Ｃ

（palcycllownccdlcs,rccrystalUzcdfromCHCl3-hcxanc).ＩＲ(KBr):3370,1705,1655,1638,1570, 
1437,1365,1260,1095,801,719cm-1.1H-NMR(CDCl3)Ｍ､91(3H,ｓ),3.70(3H,ｓ),４．００(3H,ｓ)， 

7.23(1Ｈ,ｄｔ,J=1.7and７．９Ｈｚﾘ,7.33(1Ｈ,brd,J=7.9Ｈｚ),7.36(1H,。t,J=1.7and7.9Ｈｚ),７．８４(1H，
d,J=7.9Ｈｚ),10.49(1Ｈ,brs)Ａ"α・CalcdfOrC15H14N203：Ｃ,66.65;Ｈ,5.22;Ｎ,10.37.Found:Ｃ，
66.57;Ｈ,5.23;Ｎ,１０２５．１１:ｍｐ286.5-287.5°Ｃ(colorlcssfincfibrouscrystals,rccryst811izcdfrom 

CHCl3-hcxanc)ＪＲ(KBr):3330,1658,1611,1589,1535,1412,1361,1261,801,718cm-1.1Ｈ－ＮＭＲ 
（CDCl3)6:２．９２(3H,s),３．０２(3H,ｄ,J＝４．９HzcollapscdtosonadditionofD20),3.73(3H,s),７．２１ 
（1Ｈ,ｄｔ,J=1.0and7.8Ｈｚ),７．３３(1Ｈ,。,J=7.8Ｈｚ),7.37(1Ｈ,brt,J=7.8Ｈｚ),7.86(1H,。,J=7.8Ｈｚ)，
９．９０(1Ｈ,ｂｒｓ,disappearcdonadditionofD20),11.23(1Ｈ,ｂｒｓ).Ａ"`z/､CalcdfOrC15H15N302:Ｃ， 
66.90;Ｈ,561;Ｎ,15.61.Found:Ｃ,66.83;Ｈ,５６０;Ｎ,15.53.12:ｍp207.0409.0℃(dccomp,scaled 

tube,colorlcssfincnccdlcs,rccrystallizcdfromMcOH)ＩＲ(KBr):3295,3180(br),1653,1620,1610, 

1568,1484,1455,1335,1191,975,741cm-1.1H-NIImR(CDCl3)６:2.77(3H,ｓ),２．８１(3H,。,Ｊ=4.8
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Ｈz),４．１１(2H,ｓ),７．２４(1Ｈ,ｄｔ,Ｊ=1.2and７３Ｈｚ),７．２７（1H,ｄｔ,Ｊ=１２and７．３Ｈｚ),７．４３(1H,．｡， 

J=7.3,1.2Ｈｚ),７．６８(1H,brs),７．８３(1H,brd,ﾉｰ７３Ｈｚ),１１１４(1H,brs,disappcarcdonadditionof 

D20).ＭＳ腕/z:230(Ｍ+).Ａ"`zLCalcdfOrC13H14NZO2:Ｃ,67.81;Ｈ,6.13;Ｎ,12.17.Found:Ｃ,6763；

Ｈ，6.12;Ｎ，１２．０４． 

２，３－Dihydro･1,2,1V-tIimethyl-3-oxo-5H-pyIido[4,3-6]indoIe-4-carboxamide（11）ｆｍｍ 

ｌＯａ-40％Mcthylammc(2.28ｍL,２９４，mol)wasaddcdtoasolutionoflOa(19.8ｍｇ,0.073,mol） 

inMcOH(2.0ｍL)andthcmixturcwasrcfluxedfOrl5hwithstirringAftcradditionofH20,thcwholc 

wasextractcdwithCHCl3-ＭｃＯＨ(95:5,Ｖ/V).Thccxtractwaswashcdwithbrinc,driedoverNa2SO4， 

andcvaporatcdundcrrcduccdprcssuretolcavcasolid，whichwascolumn-chromatographcdonSiO2with 

CHCl3-McOH(99:1,Ｖ/V)togivcll(17.1ｍｇ,８７％).Thcproductwasidcnticalwiththcsamplcobtaincd 
from9d 

Methyl2,3-Dihydm-2-(4-methoxyphenethyl)-1-methyl-3-oxo-5H-pylido[4,3-6]indole-4･ 

carboxylate（10b)fmm9d-Asolutionof4-mcthoxyphcnethylamme(１９４２９，１２．９，mol)inMcOH 

(１０ｍL)wasaddcdtoasolutionof9d(412mg,0.143,mol)ｍＭｃＯＨ(3.0ｍL)andthcmixturewasrc‐ 

nuxcdfOr2hwithstirrmg・AftcradditionofH2QthewholcwascxtractcdwithCHCl3-McOH(95:５，

v/V）T11ecxtractwaswashcdwithbrmc,dricdoverNa2SO4,andcvaporatedundcrrcducedpressurcto 

lcaveanoil,whichwascolumn-chromatographcdonSiO2succcssivelywithCHCl3andAcOEt-hcxanc 

（2:１，Ｖ/V)ｔｏｇｉｖｅｌＯｂ(35.5ｍｇ，６４％).１０b:ｍｐ120.5-1210°Ｃ（colorlcssfincfibrouscrystals， 

rccrystaluzedfromAcOEt)ＪＲ(KBr):3380,1710,1660,1640,1610,1563,1508,1441,1257,1240, 

1100,1032,７９９cm-1.1H-NMR(CDCl3)６:２７５(3H,ｓ),３．０４(2H,t,Ｊ=7.6Ｈｚ),３．７９(3H,ｓ),４．０４ 
(3H,ｓ),４３８(2H,brt,Ｊ=7.6Ｈｚ),6.84(2H,ｂｒｄ,J=8.5Ｈｚ),７．１８(2H,brd,Ｊ=8.5Ｈｚ),7.21-7.24 

(1H,、),7.34-7.38(2H,、),7.78(1Ｈ,。,J=７８Ｈｚ),10.58(1H,brs).AMCalcdfOrC23H22N204：

Ｃ,70.75;Ｈ，5.68;Ｎ,７．１８．Found:Ｃ,70.63;Ｈ，5.70;Ｎ，６．８８． 

Methyl2,３－Dihydm-2-methoxycarbonylmethyl-1-methyl-3-oxo-5H-pyIido[4,3-blindole‐ 

４－carboxylate（10c）fmm9d-TYicthylaminc(５０ｍL,１７．９，mol)wasaddedtoasolutionofglycine 

mcthylcstcrhydrochloridc(1.969,15.6,mol)ｉｎＭｃＯＨ(１００ｍL).Tothcrcsultantsolution,asolution 

ofld(49.8ｍｇ,０．１７２，mol)ｉｎＭｅＯＨ(3.0ｍL)wasaddcd・AftcrthemixturcwasrcnuxcdfOr3hwith

stirling,additionaltricthylaminc(5.0ｍL,１７．９，mol)wasaddcdtothcmixturcandrcfluxingwascontm‐ 

ucdfbr2hwithstirring・AftcradditionofH20,thcwholcwascxtractcdwithCHCl3-McOH(95:5,ｖ/V)．

Thcextractwaswashcdwithbrine,dricdovcrNa2SO4,andcvaporatedundcrrcduccdprcssurctolcavcan 

oil,ｗｈｉｃｈｗａｓｐｕｒｉｆｉｃｄｂｙＰ－ｎＣｏｎＳｉＯ２withCHCl3-McOH（99:１，Ｖん)asadevclopmgsolvcnL

ExtractionofthcbandhavingaRfvalucofO25-O13withCHC13-McOH(95:5,ｖ/V)gavclOc(25.1 

ｍｇ,４４％)．１０c:ｍｐ２３４０-236.0°Ｃ(dccomp，scalcdtubc，palcycllowpowdcr,rccrystalhzcdfrom 

CHCl3-AcOEt)ＩＲ(KBr):3270,1748,1711,1625,1614,1565,1365,1198,1174,1099,798,734 

cm-1.1Ｈ－ＮＭＲ(CDCl3)6:2.84(3H,s),3.79(3H,ｓ),3.98(3H,ｓ),５．０２(2H,s),７．２３(1H,ｄｔ,J=1.2 
and7.5Ｈｚ),７．３４(1Ｈ,ｄ,J=7.5Ｈｚ),７．３６(1H,dLJ=1.2and７．５Ｈｚ),7.82(1H,。,ﾉｰ7.5Ｈｚ),１０５７

（1H,brs).ＭＳ腕/z:３２８(Ｍ+).AMCalcdfOrC17Hl6N205.1/8H20：Ｃ,６１７７;Ｈ,4.95;Ｎ,８４７．

Found:Ｃ,61.94;Ｈ,4.93；Ｎ，８．１２． 

Methyl2,３－Dihydm-1-methyl-2-(4-methylphenyl)-3-oxo-5H-pWido[4,3-b]indole-4-car‐ 
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boxylate（10.）fmm9d-p-Tbluidmc(1.709,15.9,mol)wasaddcdtoasolutionof9d(50.6ｍｇ， 

０．１７５，mol)ｍＭｃＯＨ(5.0ｍL)andthcmixturcwasrcfluxcdfbr48hｗｉｔｈstirringAftcradditionof 

H2QthcwholcwascxtractcdwithCHC13-McOH(95:5,Ｖ/V).TY1ccxtractwaswashcdwithbrinc,dricd 

ovcrNa2SO4，andcvaporatcdundcrrcduccdprcssurctolcavcasolid，whichwascolumn-Chromato‐ 

graphcdonSiO2succcssivclywithCHC13andacetone-hexanc(1:3,Ｖ/V)togivc9d(14.2ｍｇ,２Ｍ),，ｅ 

(14.9ｍｇ,３７%),andlOd(7.3,9,12%)mthcordcrofclutionlOd:ｍp238.5-239.5℃(palcycllow 

powdcr,rccrystaUizcdfiPomCH2C12-hexanc)．ＩＲ(KBr):3320,1711,1620,1560,1508,1468.1433, 

1362,1254,1169,1098cm-L1H-NMR(CDC13)6:2.44(3H,s),2.53(3H,s),３．９４(3H,s),７．１０(2H， 
brd,J=8.1Ｈｚ),7.21-7.39(3H,、),７３６(2H,brd,J=8.1Ｈ２）,7.77(1H,ｄ,J=7.8Ｈｚ),10.60(1H,ｂｒ

ｓ).High-rcsolutionMS肱:CalcdfOrC21H18N2○3:346.1320Found:346.1316.ＡＭ・Calcdfbr

C21H18N203．l/8H20:Ｃ,72.35;Ｈ,5.28;Ｎ,8.04.Found:Ｃ,72.45;Ｈ,5.25;Ｎ,7.76. 

ＡＣＫＮＯＷＬＥＤＧＭＥＮＴ 

ＴｈｉｓｗｏｒｋｉｓｓｕｐｐｏｒtcdmpartbyaGrant-m-AidfOrScicntifIcRcsearchfromthcMinistryofEducation， 

Scicncc,Sports,andCulture,Japan,whichisgratefUllyacknowlcdgcd． 

ＲＥＦＥＲＥＮＣＥＳＡＮＤＮＯＴＥＳ 

１・ｎｌｉｓｉｓＰａｒｔ９３ｏｆａｓｃｎｃｓｃｎｔｉＵｃｄ“ThcChcmistryofIndolcs,'・Part９２:MHascgawa，Ｙ・Nagahama，

Ｋ・Kobayashi,Ｍ・Hayashi,ａｎｄＭＳｏｍｃｉ,Ｈｂ花roCycにs,2000,52,inprcss、

２．Ｋ.NakagawaandMSomci,Ｈｅだ"cycに8,1991,32,873;EYamada,Ｋ・Kobayashi,AShimizu,Ｎ・

Aoki,ａｎｄＭＳｏｍｃｉ，め雌，1993,36,2783；Ｆ・Yamada，Ｓ・Hamabuchi,AShimizu，ａｎｄＭＳｏｍｃｉ，

ｊｂ〃.，1995,41,1905；ＭＳｏｍｃｉ,YFukui，andMHascgawa，ｊｂ〃.，1995,41,2157;ＭＳｏｍｃｉ，Ｈ・

Hayashi,Ｔ・Izumi,ａｎｄＳＯｈｍｏｔｏ，ｊｂＭ.，1995,41,2161;ＭＳｏｍｃｉ,Ｋ・Yamada,Ｍ・Hascgawa，M

nubata,Ｙ・Nagahama,Ｈ・Morikawa,ａｎｄＦ・Yamada,ｊｂ〃.，1996,43,1855.

3．ＲＡＡｂｒａｍｏｖｉｔｃｈａｎｄＬＤ､Spcnscr，‘`AdvanccsmHctcrocychcChcmistry,，,Ｖ０１．３，ｃｄ・ｂｙＡＲ・

KatriMW,AcadcmicPrcss,ＮｅｗＹｏｒｋ,1964,ｐｐ､79-207;TKosugc,Ｋ・mUji,KWakabayashi,T

Okamoto，Ｋ・Shudo，YIitaka，AItai，Ｔ・Sugimura，Ｔ、Kawachi，Ｍ、Nagao，ａｎｄＹ・Scino，Ｃﾉi”．

Ｐ/ｉａｍｚ.Ｂ"ﾉﾉ.，1978,26,611;Ｓ・Hibino,ESugino,TKuwada,Ｎ・Ogura,Ｋ・Sato,ａｎｄＴ・Choshi,』．

Ｏ'９Ｃﾉie"0.,1992,57,5917;Ｐ・MOlina,Ｐ・Almendros，ａｎｄＰ・MFrcsncda,TeZ7zzheuj>、血肱，1993,

34,4701. 

4.Ｍ.Somci,FYamada,ａｎｄＧ､Yamamura,Ｃｈｅ腕.ＰｈａｍｚＢ"ﾉﾉ.，1998,46,191

5．Ｒｅｖｉｅｗ:Ｍ・Somci,Ｈｂ〃oCycに３，１９９９，５０，１１５７andrcfCrcnccscitcdthcrcin、

６．Ｒ・MAchcson，Ｐ、GHunt,DMLitUcwood,BAMurrcr，andHERoscnbcrg,Ｊ８ｄｉ”ＳＯＣ，

Ｐ巴rAni〃Ｔｍ"8.1,1978,1117;Ｒ､ＭＡｃｈｃｓｏｎａｎｄＪ．Ｄ・Wallis,ＡｃｍＣ')剛.，1980,Ｂ36,3125.

7．ＭＳｏｍｃｉａｎｄＴ・Kawasaki,Ｈｂ妃roCycに3,1989,29，1251.Sccalsorcfercnccs5and6、

8．ＭＳｏｍｃｉ,Ｈ・Sato,Ｎ・Komura,ａｎｄＣ・Kancko,Ｈｂ〃oCycﾉe８，１９８５，２３，１１０１．

Received，２８ｔｈＡｐｒｉｌ，１９９９ 


