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Abstract-Anovelsyntheticmethodisdiscoveredfbr3-hydroxy-3H-indole-3-

ethanaminesand-3H-indole-3-acetamideshavingeithera4-morpholinylorl‐ 

pyrrolidinylgroupatthe2-positionbyreactingthecorrespondingl-hy-

droxyindoleswithenaminesinｔhepresenceoftosylormesylchloride、A

plausiblemechanismisproposed 

lnourongoingproUecttodevisenewreactionscharacteristictol-hydroxyindoleskeletons,Zwehavethus 

farstudiedthereactionsofl-hydroxyindole-3-ethanaminederivativeswitheithermesylchloride3(MsCl） 

ortosylchloride4(TSC])intheabsenceorpresence5ofnucleophilesAsaresult,ｕsefUlbuildingblocks 

arenowreadilyavailablefOrpyrrolo[2,3-6]indoles,234Ｈ-1,3-dioxolo[4,5-6]indoles,2.4andcorestructures 

ofleptosins,z5onefamilyofindolealkaloids・

Ｏｎｔｈｅｂａｓｉｓｏｆｔｈｅａｂｏｖｅｄａｔａａｎｄｔｈｅliteratureresults,６wehavedesignedanovelroutetoproducetype 

Acompoundsthroughtheintermediates（B）asshowningeneralfOrmulasinFigurelbyreactingl-

hydroxyindoles(Ｃ)withtosylormesylchlorideinthepresenceofenamines(Ｄ） 
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Ｗｉｔｈａｎｅｘｐｅｃｔａｔｉｏｎtoobtain3a~substitutedpyrrolo[2,3-6]indolederivative(1),TsClwasaddedtoa 
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mixtureofl-hydroxymelatonin7(2a),１－(4-morpholinyl)cyclohcxcne(3),ａｎｄEt3NinCHCl3atroom 

tcmpcraturc・Tooursurprise,thcmajorproductwasa37％yieldofanunusual1Vb-acctyl-3-hydroxy-5‐

mcthoxy-2-(4-morpholinyl)-3冊indolc-3-ethanaminc（4a）ThcfOrmationofthecxpectcdlwasnot

observcdatallwhileitsintcrmcdiate,２－[3-(2-acetylaminocthyl)-5-methoxy-3〃indol-3-yl]cyclohexan-

one(5a),wasisolatcdin4％yieldtogctherwith8％yieldofmelatonin(6a)Inthesamereaction,when 

MsClwasemployedinstcadofTsＣｌ,ｙｉｃｌｄｓｏｆ４ａ,５a,ａｎｄ６ａｗｃｒｃ２０，６，ａｎｄ17％，respectivelyThc 

reactionofl-hydroxyWb-mcthoxycarbonylindolc-3-cthanaminc(2b)withTsClinthcpresenccof3and 

Et3ＮｉｎＣＨＣｌ３ｐrovidcd3-hydroxyJVb-mcthoxycarbonyl-2-(4-morpholinyl)-3Hmdolc-3-cthanaminc 

(4b)andlVb-mcthoxycarbonyl-6-tosyloxyindolc-3-cthanaminc(7)in44andl１％yiclds,rcspcctivcly・
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Whcnthccnaminccomponcntwaschangcdfrom3tol-(l-pyrrolidinyl)cyclohcxenc(8),ZbaffOrded3-

hydroxyJVb-methoxycarbonyl-2-(l-pyrrolidinyl)-3Hmdole-3-cthanaminc(9)asasoleisolableproduct 

in38％yicldbythereactionwithTsCLSimilarly,l-hydroxy-1WVとdimcthylindole-3-acctamide（10a）

reactedwith8toprovidc3-hydroxy-MVdimethyl-2-(1-pyrrolidinyl)-3〃indolc-3-acctamide(11a)and

lWVLdimcthylindole-3-acctamidc(10b)inZ1and2696yiclds,respcctivcly． 
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Trcatmcntsof4a,４b,，,ａｎｄnawithaccticanhydridcandpyridincatroomtcmpcraturcaffOrdcdl2a， 

12b,13,ａｎｄｌｌｂｉｎ７８,72,67,ａｎｄ５９％yiclds,rcspcctivcly,provingthcpresenccofahydroxygroupin 

thesemoleculcs・AlthoughthestructureswerededuccdasthcyarcdcpictcdinSchcmclbasｃｄｏｎｔｈｃｓｃ

Chemicalbchaviorsandspectroscopicdata,weneedcdfUrthcrconfirmationLuckily,compound（９） 

bccamcsuitableprismsfOrX-Raysinglecrystallographicanalysis･ThercsultsshowninFigure2-b 

clcarlydcmonstratcdthcprcscnccofacovalcntbondconncctingthclVと1(N3inFigurc2-a)ofpyrrolidinc

tothcC-Z(C1inFigurc2-a)ofthcindolcmolcculcPositionalparametcrsarcshowninTablＣｌ・
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TablelPositionalParametersandB(eq） fbrD 

aｔｏｍ xｙ～ Ｂ(eq） 

0.7438(1)002140(6)0.8470(1)3.42(5) 
0.5400(1)0.30087(6)0.7840(1)４２３(6) 
03918(1)0.32534(6)09616(1)4.03(5) 
1.0247(1)0.08711(7)1.0900(1)３．１９(6) 
0.5903(2)０２５４９６(8)LO102(2)３．７１(6) 
0.8052(1)0.04772(7)1.1791（１）３．３１(6) 
0.8791(2)0.07150(8)1.0708(2)２９０(6) 
0.8020(2)0.08534(8)0.9157(2)２９５(6) 

I:鍬(:)8:鵬}；)8蝿(;);き;(:1
1.0842(2)0.1779(1)0.6861（２）４６６(9) 

L2078(2)鵬(Ｂ慨(;)柵）1.'974(2)0.11724(8)0.9553(2)３．２６(7) 

鱗|糊|i)蝋|識｜
繍一蝋ｌｌｌ糊撚’0.G449(2)0.29353(8)0.9084(2)３．０５(6) 柵(;)Ｏ脚(1)。棚｡(3)4,(1)

Ｂ(eq） ｙ ａｔｏｍｘ＆ 

Ｈ(1)0.859(2)0.146(1)Ｏ“2（２） 
Ｈ(2)１０９７(2)0.202(1)０５９８（２） 
Ｈ(3)1.296(3)０１９５(1)0766(2) 
Ｈ(4)1289(2)０．１４６(1)1000(2) 
Ｈ(5)0.633（２）０｣47(1)０８０６（２） 
Ｈ(6)0.590(2)0.1200(9)0950(2) 
Ｈ(7)0.776(2)０２３７(1)０９１７(2) 
Ｈ(8)0.782(2)0.202(1)１０７３(2) 

H(，)川(2)Ｉ:;篭(ｌ１Ｉ:!:;|;）
柵I:;鮒Ⅱ00(,)Ｍ(2)
H(12)06,5(3)鵬(})}拙）柵柵;)-0008(1),34,(2)
H(15)0662(3)-8:Ｉ君(})1321(2)
吾(Ｉｌｉ)I郷)-0Ⅲ(1)}慨）
Ｈ(18）0.818(3)-0.012(1)０８５６（２） 

H(11)OⅧ(3)Ｉ:];f(1)8郷）洲脇(;１０川)。783(3)

Ｏ(1) 
Ｏ(2) 
Ｏ(3) 
Ｎ(1) 
Ｎ(2) 
Ｎ(3) 
Ｃ(1) 
Ｃ(2) 
Ｃ(3) 
Ｃ(4) 
Ｃ(5) 
Ｃ(6) 
Ｃ(7) 
Ｃ(8) 
Ｃ(9) 
Ｃ(10） 
Ｃ(11） 
Ｃ(12） 
Ｃ(13） 
Ｃ(１４） 
Ｃ(15） 
Ｃ(16） 

４６２(1) 
5.34(1) 
585(2) 
４２１（１） 
3.57(1) 
3.065(9 
4.49(1) 
4.42(1) 
４６７(1) 
5.06（１） 
4.67（１） 
6.06(2) 
471(１） 
４９４（１） 
6.86(2) 
4.41（１） 
4.13（１） 
5.11（２） 
6.42(2) 
693(2) 
6.79(2) 

AplausiblcmechanismfOr thefOnnationsof4，５，ａｎｄ７ｉｓｓｈｏｗｎｉｎＳｃｈｅｍｅ Ｚｕｓｉｎｇ２ｂａｓａ 
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rcprcsentativcFbllowingthcroutＣａ,tosylationof2bandsubscqucntnuclcophilicattackonthercsultant 

tosylatc(E)atthc3-positionbythccnaminc(3)canaffOrd5bthroughFaftcrwork-up,andthisisan 

cxpcctcdreactionpathway・Onthcothcrhand,fOllowingthcroutcb,tosylation8ofthcenaminc(3)

wouldoccursimultaneouslywiththeattackbythcl-hydroxyoxygenof2btogcneratetheintermcdiatc 

(G),inwhichnitrogcnloncpairorbitalofpyrrolidinecanintcractwiththc兀一orbital(2,3-bond)ofindolc

SubsequentacidcatalyzeｄＯ－ＮｂｏｎｄｃｌｅａｖａｇｅｒｅｓｕｌｔｓｉｎｔｈｅｆＯrmationofHfOllowingthcelectron 

movcmentasshownbythccurvcdarrowsHighlyclcctronrichcompound(H)wouldbcoxidizcdtothe 

finalproduct(9)throughintcrmcdiatcs(1)and(J)undcratmosphericoxygcn 

Scheme2 
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Thcabovcmcchanismnccessitatcsl-hydroxyindolcstructurcsasancsscntialcomponcntJnordcrto 

dctcrminethispoint,al-mcthoxycompoundwasemploycdinthcabovcrcactionThusthcrcactionof 

1Vb-mcthoxycarbonyl-1-mcthoxyindolc-3-cthanamine（14）ｗｉｔｈ８ｂｙｔｈｅａｃｔｉｏｎｏｆＴｓＣｌｉｎＣＨＣｌ３ 

ａffbrdcdatotalrccoveryofl4inaccordwiththcabovcmechanism 

lnsummary,wchavcdiscovcrcdanovclsynthcticmcthodfOr3-hydroxy-3〃indolc-3-cthanaminesand

３－hydroxy-3Hmdolc-3-acetamidescarryingeithcra4-morpholinylorl-pyrrolidinylgroupatthc2-

positionbyrcactingthecorrespondingl-hydroxyindoleswithenamincsinthcpresenccoftosylormcsyl 

chloridcStudicsarcinprogresstocstablishscopcandlimitationsofthisncwtypcofrcaction 

charactcristictol-hydroxyindolcskclctons． 
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EXPEMMUZNIYAL 

IRspcctrawercdetermincdwithaShimadzulR-420orHORIBAFr-720spcctrophotometeｒａｎｄ１Ｈ－ 

ＮＭＲｓｐｃｃｔｒａｗｉｔｈａＪＥＯＬＧＳX-500spectromctcrwithtctramethylsilaneasanintcmalstandarｄＭＳ 

ｓｐｃｃｔｒａｗｃｒｃｒｅｃｏｒｄｃｄｏｎａＪＥＯＬＳX-102Aspectromctcr・ｃｏｌｕｍｎchromatographywasperfOrmcdon

silicagel(SiO2,100-200mcsh,fromKantoChemicalColnc.)throughouttheprcscntstudy・

Nb-Acetyl-3-hydroW､5-methoW-2-OI-morpholinyl)-3Hbindole-3-ethanamine（4a)，Ｚ－Ｂ－(2-Acetyl･ 

aminoethyI)-5-methoW-3Hbindol-3南yl]cyclohexanone(5a),andMelatonin(6a)froml-Hydroxy‐

melatonin(2a):TsClmethod-TsCl(１０２３ｍｇ,O51mmol)wasaddcdtoasolutionof2a(1024ｍｇ， 

0.41,mol)inanhydrousCHCl3（５０ｍL)ａｎｄＥｔ３Ｎ(Ｏ５ｍＬ,３５６，mol）ａｎｄｌ－(4-morpholinyl)－ 

cyclohcxcnc(2073ｍｇ,1.24,mol)atOoCandthcmixturcwasstirrcdatOoCfOrlhAftcradditionof 

H20undcricecooling,thcwholewascxtractcdwithCHCl3-McOH(95:5,Ｗv)Thccxtractwaswashcd 

withbrinc,dricdoverNa2SO4,andcvaporatcdundcrrcduccdpressurctolcavcanoil,whichwascolumn‐ 

chromatographcdrcpeatcdlyonSiO2scqucntiallywithCHCl3andAcOEttogivc4a(503ｍｇ,37％),6ａ 

(7.3ｍｇ,８%)and5a(5.4ｍｇ,４％)inthcordcrofclution4a:colorlcssoiLIR(film):3284,1652,1560 

cm~1.lH-NMR(CDCl3)６:１７８(3H,s),２１３４２３(2H,、),2.86--2.93(1H,、),310-3.17(1H,、)，

3.68-378(8H,、),3.73(3H,s),549(1H,brt,J=５５Ｈｚ,disappcarcdonadditionofD20),6.71-6.74

(2H,、),693-696(1H,、)ＨＲＭＳｍ/z:CalcdfOrC17H23N304:333ユ688Found:33316825a:mp

l93-194°Ｃ(colorlcssnccdlesrccrystallizcdfromAcOEt-MeOH)ＪＲ(KBr):3299,1708,1652cm~1. 

1H-NMR（CDCl3）６：l76-L86（1H,、),189-1.99（1H,、),１９３（3H,ｓ),２．１１－２１８（1H,、)，

219-227(2H,、),2.44-249(1H,、),２．５０－２５８(1H,、),2.61-2.67(1H,、),２８８－３００(2H,、)，

3.49-356(1H,、),360-3.68(1H,、),３８５(3H,s),４９２(1H,．｡,ノー13.0,5.7Ｈｚ),５５７(1H,brs，

disappearcdonadditionofD20),6.85(1H,ｄｄ,J=86,24Ｈｚ),6.94(lH,s),7.02(1H,｡’た2.4Ｈｚ),７０３

(1H,ｄ,Ｊ=８６Ｈｚ）ＭＳｍ/Z:３２８(Ｍ+).Ａ"α/､CalcdfOrC1,H24N203.1/2H20:Ｃ,６７鯵65;Ｈ,742;Ｎ,8.31．

Found:Ｃ,67.86;Ｈ,7.27;Ｎ,８３８． 

MSClmethod-InthcsamcprocedurcasdescribcdinthcaboveTsClmethod,MsCl(782ｍｇ,０．６８ 

，mol)instcadofTsC1,2ａ(130.3ｍｇ,０．５３，mol)inanhydrousCHCl3(５０ｍL),ＥＬＮ(0.5ｍL,3.56 

,mol),ａｎｄｌ－(4-morpholinyl)cyclohcxcnc(8781ｍｇ,５．２５，mol)wcrcuscdAftcrthcsamcwork-up 

andcolumn-chromatography,４ａ(34.4ｍｇ,２０％),６ａ（20.6ｍｇ,１７％）ａｎｄ５ａ（104ｍｇ,６％)wcrc 
obtaincdinthcordcrofclution 

3-HydroxyWb-methoxycarbonyl-2-(4-morpholinyl)-3Hbindole-3-ethanamine（4b）ａｎｄＭＤ･Meth‐ 

owcarbonyl-6-tosyloxyindole-3-ethanamine（７）froml-HydroWWb-methowcarbonylindole-3･ 

ethanamineCb)－Inthesamcproccdurcandwork-upasdcscribcdinthcabovcTsClmethod,ＴｓＣｌ 

(54.5ｍｇ,０．２９，mol,Ｚｂ（51.5ｍｇ,Ｏ２２ｍｍｏｌ）ｉｎＣＨＣｌ３（ＺＤｍＬ),Ｅｔ３Ｎ（0.25ｍL）ａｎｄｌ－(4‐ 
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morpholinyl)cyclohcxcnc（110.4ｍｇ，O66mmol）ｉｎＣＨＣｌ３（ＯＳｍＬ）wcrcuscdAftcrcolumn‐ 

chromatographywithCHCl3-McOH(99:1,Ｖ/V)fOllowcdbyCHC13-McOH(97:3,ＷV)affOrdcd7(9.6 

mg,１１％)and4b(30.6ｍｇ,４４％)inthcorderofelution4b:colorlessoiLIR(film):3338,1701,1560 

cm-uH-NMR(CDC13)６:2184.29(2H,、),2.89-299(2H,、),３．６３(3H,s),3.71-382(8H,、)，

4.78(1H,brs),6.92(1H,｡t,J=０．８，７５Ｈｚ),７．０４(1H,brd,J=７５Ｈｚ),7.15(1H,｡｡,J=7.5,08Ｈｚ),７２２ 

(1H,dt,J=0.8,75Ｈｚ)ＨＲＭＳ(FAB+)ｍ/z:CalcdfOrC,`H22N304(ＭＨ+):3201611.Found:320.1613.7： 

paleycllowoiLIR(film):3410,3319,1701,1529,1458,1367cm~1.1H-NMR(CDC13)６:２．４４(3H,s)， 

292(2H,t,J=6.6Ｈｚ),346(2H,ｑ,上6.6Ｈｚ,collapsedtotonadditionofD20),3.65(3H,s),475(1H，

brs,disappearcdonadditionofD20),6.61(1H,brd,J=8.6Ｈｚ),７．０４(1H,d,J=20Ｈｚ,collapscdtoson 

additionofD20),７１３(1H,brs),729(ZH,ｄ,J=８２Ｈｚ),7.41(1H,ｄ,J=8.6Ｈｚ),7.71(2H,｡,J=８２Ｈｚ)， 

8.20(1H,brs,disappcarcdonadditionofD20)ＨＲＭＳ腕/z:CalcdfOrC1,H2oN205S:388.1092.Found：

3881100.ThcNMRspcctmmof7issupcnmposablconthatofauthcnticⅣb-acctyl-6-tosyloxyindolc-3‐ 

cthanaminc4Thisfactprovcsthat7hasa6-tosyloxyindolcstructurc、

3-HydroxJWb-methoxycarbonyl-2-(l-pyrrolidinyl)-3Hmdole-3-ethanamjne(9)from2b-Inthc 

samcprocedurcandwork-upasdescribcdinthcabovcTsClmcthod,TsCl(54.1ｍｇ,０．２８，mol),２ｂ 

(51.1ｍｇ,０．２２，mol)inCHCl3(2.ＯｍＬ)andEt3N(025ｍL),andl-(l-pyrrolidinyl)cyclohcxcnc(98.9 

ｍｇ，０．６５，mol）ｉｎＣＨＣｌ３（ＯＳｍＬ）wcreusedAftercolumn-chromatographyonSiO2with 

CHCl3-McOH-28％NH3(46:5:0.5,Ｖ/V)affOrdcdD(24.8ｍｇ,３８％)９:mp2200-22LOoC(colorless 

prisms,rccrystallizcdfromCHCl3-hcxane)ＪＲ(KBr):3325,1693,1595,1560cm~1.1H-NMR(DMSO‐ 

`Z`)６:177-186(2H,、),１８７－L９９(2H,、),209(1H,ｄｔ,J=５３，１２１Ｈｚ),２．１６(1H,ｄｔ,J=５３，１２１

Ｈｚ),2.43-2.55(1H,、),２７３(1H,scp,J=5.3Ｈｚ),345-349(2H,、),３．４６(3H,s),3.55-3.68(1H，

、),4.134.23(1H,、),６０１(1H,s,disappcarcdonadditionofD20),6.78(1H,t,J=7.4Ｈｚ),685(1Ｈ

ｄ,上7.4Ｈｚ),693(1H,brt,J=5.0Ｈｚ,disappearcdonadditionofD20),7.08(1H,t,J=7.4Ｈｚ),７０９(1H，

d,J=7.4Ｈｚ).ＭＳ腕/z:303(Ｍ+).Ａ"αﾉCalcdfOrC16H21N303･1/4HzO:Ｃ,6242;Ｈ,7,4;Ｎ,13.65.Found：

Ｃ,62.66;Ｈ,6.95;Ｎ,13.54. 

3-HydroxWWVbdimethyl-2-(l-pyrrolidinyl)-3Hbindole-3-acetamde（11a）andMVDimethyl･ 

indOle-3-acetamide（10b）froml-HydroWMVbdimethylindole-3-acetamide（10a）－Inthesamc 

proccdureandwork-upasdcscribedinthcabovcTsClmcthod,TsC1(595ｍｇ,Ｏ３１ｍｍｏｌ),１０ａ(523 

ｍｇ,0.20,mol)inCHCl3(2.0ｍL)andEt3N(O25mL),andl-(1-pyrrolidinyl)cyclohcxcnc(1122ｍｇ， 

０．７２，mol)inCHCl3(０．５ｍL)wcrcusedAftcrcolumn-chromatographyonSiO2withCHCl3-MeOH 

(97:3,Ｖ/V),fO11owcdbyCHCl3-McOH-28％NH3(46:Z:02,Ｖ/V)affbrdcdlOb(12.8ｍｇ,２６％)ａｎｄｌｌａ 

(147ｍｇ,２１％)intheordcrofclutionlla:colorlcssoiLIR(film):3261,1622,1560ｃｍ-1.lH-NMR 

(CDCl3)６:１．８５－２０３(4H,、),２．６８(1H,。,J=154Ｈｚ),277(3H,s),３．０１(3H,s),３．０１(1H,。,J=15.4
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Hz),３．６４(3H,brs),４４８(1H,brs),６８０(1H,t,上７４Ｈｚ),７０７(1H,ｄ,J=７４Ｈｚ),７１５(1H,t,Ｊ=7.4

Hz),717(1H,brd,J=７４Ｈｚ)ＨRMS碗/z:CalcdfbrC16H21N302:Z871634Found:2871628

3-AcetoWWb-acetyl-2-GI-morpholinyl)-3Hbindole-3-ethanamine(、a)from4a-Asolutionof4a

(189ｍｇ,０．０５７，mol)ｉｎＡｃ２０(２０ｍL,２１２，mol)wasstirredat70oCfOr2hThesolventwas 

evaporatedundcrrcduccdpressuretoleavｅａｎｏｉｌ，whichwascolumn-chromatographcdonSiO2with 

CHCl3-McOH４８％NH3(46:3:0.3,Ｖ/V)tｏｇｉｖｃｌ２ａ（16.2ｍｇ,７８％)１２a:colorlcssviscousoiLIR 

(fI1m):3288,1751,1654,1567cm１.lH-NMR(CDCl3)６:1.81(3H,s),205(3H,s),226-236(2H,、)，

２９３－３．００(1H,、),３０４－３１１（1H,、),360-382(8H,、),３．７７(3H,s),５２８(1H,brt,Ｊ=6.4Ｈｚ，

disappearedonadditionofD20),6.67(1H,d,J=26Ｈｚ),6.77(1H,．｡,J=85,26Ｈｚ),7.05(1H,｡,J=8.5 

Hz).ＨＲＭＳｍ/z:CalcdfOrC1,H25N305:375.1794Found:375.1791 

3-(2-Acetylaminoethyl)-3-acetow-2-(4-morpholinyD-Mmdole(Ｕｂ)from4b-Ac20(ＯＳｍＬ,530 

,mol)wasaddcdtoasolutionof4b(10.5ｍｇ,OO3mmol)inpyridinc(ＬＯｍＬ)andthcmixturcwas 

stirrcdatrtfOr4hThesolventwascvaporatcdunderreducedprcssuretolcavcanoil，whichwas 

column-chromatographcdonSiO2withCHCl3-McOH(97:3,Ｖ/V)tｏｇｉｖｃｌ２ｂ（8.6ｍｇ,７２％).１２b： 

colorlessoiLIR(film):3338,1747,1716,1560cm~リH-NMR(CDCl3)６:２０５(3H,s),2.27-238(2H，

、),2.82-2.89(1H,、),298-3.05(1Ｈ,、),3.64(3H,s),369-3.81(8H,、),466(1Ｈ,brs),692(1H，

dt,J=１．０，７５Ｈｚ),７０５(1H,。d,J=７．５，１０Ｈｚ),７１２(1H,brd,J=7.5Ｈｚ),7.24(1H,。t,J=１．０，７５Ｈｚ）

ＨＲＭＳ腕/z:CalcdfOrC18H23N30s:361.1637､Found:3611638.

3-AcetowWb-methoxycarbonyl-2-(l-pyrrolidinyl)-3Hbindole-3-ethanamine（13）ｆｒｏｍｌ－Ａｃ２０ 

(ＯＳｍＬ,５３０，mol)wasaddcdtoasolutionofD(８６ｍｇ,OOZ84mmol)inpyridine(ＬＯｍＬ)andthe 

mixturcwasstirrcdatrtfOr3hThcsolvcntwascvaporatcdundcrrcduccdprcssurctolcavcanoil， 

whichwascolumn-chromatographcdonSiO2withCHCl3-McOH-28％NH3(46:2:02,Ｖ/V)ｔｏｇｉｖｅｌ３ 

(6.6ｍｇ,６７%）１３:ｐａｌｃｙｃｌｌｏｗｏｉＬＩＲ（film):3332,1749,1718,1560ｃｍ~1.lH-NMR(CDCl3）６： 

Ｌ90-199(4H,、),206(3H,s),228(1H,dt,J=135,5.9Ｈｚ),2.53(1Ｈ,qui､,J=６９Ｈｚ),2.80(1H,sex，

J=６９Ｈｚ),306(1H,sex,上6.9Ｈｚ),3.44-3.47(1H,、),３５５－３．６５(1H,、),3.61(3H,s),370-3.79

(2H,、),4.72(1H,brs),687(1Ｈ,ｄｔ,J=10,7.5Ｈｚ),704(1Ｈ,ｄｄ,J=7.5,1.0Ｈｚ),７１３(1H,brd,J=7.5

Hz),721(1H,dt,J=1.0,7.5Ｈｚ).ＨＲＭＳ〃/Z:CalcdfOrC1aH23N304:345.1688.Found:3451692.

2．p-Acetoxy-2-(1.pyrrolidinyl)-3Hbindol-3･ylWWVbdimethylacetamide(l1bMhPomlla-Ac20(０．５ 

mL,５３０，mol)wasaddcdtoasolutionoflla(101ｍｇ,OO35mmol)inpyridine(１０ｍL)andthe 

mixturcwasstirredatrtfOr3hThcsolvcntwascvaporatcdundcrreducedprcssurctolcavｃａｎｏｉｌ， 

whichwascolumn-chromatographcdrcpcatcdlyonSiO2withCHCl3-MeOH-28％NH3(46:2:02,Ｖ/V)to 

givcllb（6.8ｍｇ,５Ｍ)１lb:colorlcssoiLIR（film):1749,1637,1566cm-uH-NMR（CDCl3)６： 

Ｌ90-2.00(4H,、),211(3H,s),247(3H,s),283(3H,s),293(lH,d,J=14.0Ｈｚ),330(1H,ｄ,J=1４０
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Hz),3.61-3.66(2H,、),374-3.79(2H,、),6.81(1H,dt,J=1.0,7.4Ｈｚ),7.10(1H,。｡,J=7.4,1.0Ｈｚ)，

7.11（1Ｈ,ｂｒｄ,Ｊ=7.4Ｈｚ),７１９(1H,。t,Ｊ=１０，７．４Ｈｚ)ＨＲＭＳ腕/z:CalcdfOrC1aH23N303:329.1740

Fbund:329.1737． 

X-RayCrystallographicAnalysisofD-Asinglccrystal(0.30x0.30x０．５０ｍｍ)ofDwasobtaincdby 

recrystallizatｉｏｎｆｆｏｍＭｃＯＨ・AllmcasurementsweremadconaRigakuAFC5Rdiffractometerwith
o 

graphitemonochromatedCu-Kb（radiation（入=1.54178Ａ)．Crystaldata：C16H21N303，Ｍ=30336,
o O o 

monoclinic,spacegroupP2,/C(#14),α=8.8343(6)Ａ,ｂ=18.634(2)Ａ,ｃ=9.235(1)Ａ,１３=95.964(7)｡， 

V=1512.0(2)Ａ3,Ｚ=4,,cal．=1.3329/Cm3,Ｆ(０００)=648,andIL(CuKU)=724ｃｍ-1.Thcstructurewas 

solvcdbydircctmcthodsusingMITHRILDThenon-hydrogenatomswerercfinedanisotropically・The

finalcyclcoffUll-matrixlcast-squaresrcfincmcntwasbasedon2086obscrvcdrcHcctions(I>3.00ｏ(ﾉ)， 

20〈120.1｡)and283variablcparamctcrsThcfinalrefincmcntconvcrgcdwith作OO36andRw=0.054.
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