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ＮＯＶＥＬＦＯＲＭＡＴＩＯＮＳＯＦ６－Ｋ肥ＳＹＬＯＸＹＩＲＹＰＴＡＭＩＮＥＳＡＮＤ１－ＳＵＢ‐

STITUTED3a-(4-CHLOROBUTOXY)-1,2,3,3a,8,8aPHEXAHYDROPYRROLO-

[2,3-b]INDOLESINTHEREACTIONOmVb-SUBSTITUTED1-HYDROXY 
TRYPndLMINESwITHIv皿SＹＬＣＨＬＯＲＩＤＥ１

MasakazuHascgawa，YOshiyukiNagahama，KcnsukcKobayashi，Masuml 

Hayashi,andMasanoriSomci＊ 

FacultyofPharmaccuticalScicnccs，KanazawaUnivcrsity，１３－１Takara-machi， 

Kanazawa920-0934,Japan 

A6sZmct-Formationsof6-mcsyloxytryptamincsandl-substitutcd3a-(4-chloro‐ 

butoxy)-1,2,3,3a’8,8ahcxahydropyrrolo[2,3-b]indolcswcrcncwlyfOundmthc 

rcactionsof1Vb-substitutcdl-hydroxytryptammcswithmcsylchloridcinTHFThe 

lattcrcompoundssuggcstthatthcmtcrmcdiatcindol-3-ylcationscantrapTHFand 

Clcavcthccthcrbond． 

Wchavcthusfardiscloscdthatl-hydroxymdolcs2,3,4undcrgosixtypcsofrcactionssuchasl)rcgio-

sclcctivcnuclcophUicsubstitutiontogivc5-substitutcdindolcs,４２)fOrmationofpyrrolo[2,3-b]mdolcs,4ａ 
３)fbrmationofkabutancs,４Ｍ)dimcrizationtoaffbrd2,2,-bisindolcdcrivativcs,５５)dchydroxylationto 

givcindolcs,４and6)fbrmationof3a,3aLbispyrrolo[2,3-6]indolcslbdcpcndingonrcactionconditionsand 
structurcsofl-hydroxymdolcs・Nowwcwishtorcportadditionalnovclfindingsobscrvcdinthcrcactions

ofNb-substitutcdl-hydroxytryptamincswithmesylcmoridc(MsC1） 

Thcrcactionof1Vb-acetyl-1-hydroxytryptaminc(1a）withMsClinTHFinthcprcscnccoftricthylamincatO 

oCproduccdl-acctyl-1,2,3,8-tctrahydropyrrolo[2,3-b]indole(2a）,lVb-acctyl-6-mcsyloxytryptaminc(3a)， 

Nb-acctyl-2,3-dihydro-2-oxotryptaminc（4a），１－acctyl-3a-(4-chlorobutoxy)-1,2,3,3a,8,8a-hcxahydropyr‐ 

rolo[2,3-b]indole(5a),and1Vb-acctyltryptaminc(6a)ｉｎ35,4,5,7,ａｎｄ２％yiclds,rcspcctivcly・Undcr

similarrcactionconditions,l-hydroxyWb-mcthoxycarbonyltryptaminc(1b)providcd3b,４b,and5bin7， 

34,ａｎｄ９％yiclds，rcspcctively，butfOrmationof2bwasnotobscrved．Ｉnthecascof1Vb-trifluoroacctyl‐ 

l-hydroxytrypmmc(1c),２c'３c'４c,and5cwercisolatcdin45,８，４，ａｎｄ６％yiclds,respcctivelyJtis 

intcrcstingtonotcthatthcyieldof2incrcascs，whilctheyicldof4dccrcascs，inthcordcrofclcctron 

withdrawingabilityof1Vb-substitucnts(COOMc<COMc<COC国).Thcscdatasccmtosuggcstthatstability

of2govcrnsthcquantityof4，whichisprobablyfbnncdbyhydrolyｓｉｓｏｆ２・

Structuraldctcnninationswcrccarricdoutasfbllows､Thccompound(2a)wasidcnticalwiththcauthcntic 

samplcprcparcdaccordmgtoWilkoplsproccdurc6byrcacting6awithfbutylhypochloritc，fOUowcdby 

trcatmcntwithaqucousNaOHmcstructurcsof2band2cwcrcconfirmedbycomparingthcirspcctraldata 

withthoscof2aOntheothcrhand,compounds(3band3c)wcrctransfbrmcdtol-acctylcompounds(7b 

and7c)ｉｎ７１ａｎｄ７１％yields,rcspcctivcly,bytreatmcntwithNaHinDMEfOUowcdbyrcactionwith 

AcCLInthcirlH-NMRspcctra,ｍｅ〃couplcdC(7)-protonsarcdcshicldcdbylppmcomparcdwiththose
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of3band3c,provingthatthcsccompoundsarc6-substitutcdindolcs・nlcstructurcsofcompounds(4針c）
and6awcrcdetermincdbythcirspcctraldata． 

Scheme2 

9ブ
ＮＨＲ ＮＨＲ ＮＨＲ 

○ 

、
’
一

〃
、

つ
ＭｓＣｌ 
－－ 

ＴＨＦ 
￣ 

十
二

Ｎ 

ＯＨ 

１ 

'&’ 
E5-Lcl Ｏ/、／、〆Ｃｌ Ｃｌ￣ 、

’
一

／
、

○ ○ 
－－ 

－－ 

５ 1７ 1⑥ 

Althoughstructurcsof5鉦cwcrcdcduccdbyspcctraldata，thcrcrcmaincdaUttlcworrybccauscwcfailcd

tosubstitutcthcchlormＣａｔｏｍｏｎｔｈｃｂｕｔｏｘｙｓｉｄｃｃｈａｉｎｆｂｒａｈｙｄｒoxyoracctoxygroupundcrvarious 

rcactionconditionswithNal-bascs,NaOAc,andAgOAc・mcpresenccofN(8)-Hm5bwasconfirmeClby

obtainingacctyldcrivative(8)in73％yicldbythcrcactionwithAc20pyridinclntroduccdacctylgroupat 
thc8-positionof8showcddcshicldinganisotropycffCctonthcq7)-protonbylppm、

Inordcrtodctcnninctheprcscnccofthcchlorobutoxysidcchainin5c，itstrifluoroacctylgroupwasfirsｔ 
ｒｅmovcdoffm93％ｙｉｃｌｄｗｉｔｈＫ２ＣＯ３ｉｎｒｅｆｌｕｘｉｎｇＭｃＯＨａffbrding9，whichwaMhcndcrivcdtostablc 

sulfbnamidcdcrivativc(10)、87％yicldbytreatmcntwith耐CLT11crcactionoflOwith15％aqucous
NaSMcinMcOHwasaslowproccssandaftcrl92hatroomtcmpcraturcthiocthcrcompound(11)was 
isolatcdm54％yicldtogcthcrwith32％yicldofrccovcry・Whcnthcrcactionwaspcrfmncdatclcvatcd

tcmpcraturc,thcyicldoflldroppcdsignificantly、Oxidationofnwithm-chloropcrbcnzoicacidinCHCl3
produccdsulfＯｎｅ（12）andsu1fbxidc（13）asamixturcofdiastcrcoisomcrsin43andl5％yiclds， 
rcspcctivcly・TY1cscricsofrcactionsandcomparisonsofspcctraldataofDthroughl3clcarlyprovcdthc
c】dstcnccoffOurcarbonunitinthcirstructures・

Formationsof5aPcarcmtcrestingtonotcandthercactionmcchanismmightbccxplaincdasshownin 

Schcmc2DcpartureofthcmesyloxygroupfromthcinitiallyfOrmcdl-mcsyloxytryptamme(14)would 
gcncratcintcrmcdiatemdol-3-ylcation(15),whichthcntrapsTHFasanoxoniumio、(16）Subsequcnt
chloridcattackonthecarbonatomconncctcdtothcpositivcoxygcnatomwouldclcavccthcrrmgtobuUd 
chlorobutoxysidcchainonl7．Finalcyclizationof1Vb-nitrogcntothciminccarbonatomwouldrcsultin 
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thcfOImationofpyrrolo【2,3-6]indolcstructurcltisworthytonoteaswcllthat6-substitutcdmdolcs(3aPc）
wcrcobscrvcdfbrthcfirsttimcinthcrcactionofl-hydroxymdolcs・TY1emcchanismoftheirfOrmations

wouldbceXplaincdbythc[3,7]sigmatIopicrcarrangcmcntofthcintcnnediatc(14)． 
Insunmary，wchavcdiscovercdintcrcstingrcactionscharactcristictol-hydroxyindolestructure､３ 
Rcactionsofl-hydroxymdolcswithp-tolucncsulfOnicacidandp-tolucncsulfOnylchloridchavcalso 
exhibitcdanothcrnovclrcsultsandthcywUlbcrcportcdinduccoursc・Applicationsofthcprcscntrcsults
andimprovcmcntofthcyicldsarcinprogrcss． 

mPmRmmVm4L 

McltingpointswcrcｄｅｔｅｒｍｉｎｅｄonaYanagimotomicromcltmgpointapparatusandarcuncorrcctcdJR 
spcctrawcrcdctcrmincdwithaShimadzulR-420spcctrophotomctcr，ａｎｄｌＨ－ＮＭＲｓｐｃｃｔｒａｗｉｔｈａＪＥＯＬ 
ＧＳX-500spcctromctcr，withtctramcthylsilancasanimtcmalstandard・MSspectrawcrcrccordedona
JEOLSX-102AspcctromctcrColumnchromatographywaspcrfOrmcdonsUicagcl(SiO2,100-200mcsh， 
fromKantoChcmicalColnc.)． 

l-AceM-1,2,3,8-tetmhydmpynDlo【2,3-6]indole（2句，ノVb-acelyl-6-mesyloXyhyptamine（3句，ノVb-acelyl‐
2,3-dihydm-2･oxonyptamine(4⑳，cZs-1-acebll-3缶(4-cmombutoxy)-1,2,3,3a,8,8aPhexahydIDpynDloI2,3‐
ｂ]mdole(5⑳,ａｎｄﾉVb-acelyltⅡyptamine(⑭ｆｈＤｍＭ>aceIyl-1-hydmxyhyptzmine(1｡－Asolutionof 
MsCl(2503ｍｇ,２．１８５，mol)ｉｎｄｒｙＴＨＦ(1.0ｍL)wasaddcdtoasolutionofla(2995ｍｇ,１．３７４ 
，mol)iｎdryTHF(10.0ｍL)anddryEt3N(1.0ｍL)andstirringwasconthlucdfbr6hatOoCAftcr 

additionofH20undcricc-coonng,thcwholcwascxtractcdwithCHC13-ＭｃＯＨ(95:5,Ｖ/V).TY1ccxtract 
waswashcdwithbrinc,driedovcrNa2SO4,andcvaporatcdundcrrcduccdprcssurctolcavcasohd,which 
wasrecrystaUizcdtwiccfromCHCl3-hcxanctogivc2a（95.6ｍｇ，３５％).Thcmothcrhquorwas 
column-chromatographcdrcpcatedlyonSio2succcssivclywithCHCl3,CHCl3-MCOH(99:1,ｖ/V),and 
AcOEttogivc5a(３０５ｍｇ,７%),６a(6.7ｍｇ,２％),3a(16.0ｍｇ,４％),and4a(15.0ｍｇ,５%)inthcordcr 
ofclution、２amp221oC(dccomp，colorlcsspowdcrrccrystalhzcdfiPomMCOH-CH2ClZ)０it・'６ｍp243
-244°Ｃ;ｍｏｕｒｈａｎｄ，authcnticsamplcprcparcdaccordingtoWitkop1sproccdurc6mcltcdat221oCwith 
dccomp).ＩＲ(KBr):3300,1643,1610,1585,1530,1440,1350,1325,1215,970,735,710ｃｍ-1. 
1H-NMR(DMSOd6)６:２．１３(3H,ｓ),３０９(2H,ＬＪ=7.5Ｈｚ),４．４８(ZH,t,Ｊ=７５Ｈｚ),６．９０(1H,ｄＬ 
Ｊ=2.0and７．５Ｈ⑳,６．９４(1Ｈ,。t,ﾉｰ2.0and7.5Ｈｚ),7.23(1H,ｄ,Ｊ=７５Ｈｚ),７３３(1Ｈ,。,Ｊ=7.5Ｈｚ)．
HighrcsolutionMS腕/z:CalcdfOrC12H1ZN20:200.0950.Found:2000944(Ｍ+).AMCalcdfbr
C12H12N20･Ｚ/3Ｈ２０:Ｃ，67.92;Ｈ,5.66;Ｎ，l320Found:Ｃ,67.68;Ｈ,５８５;Ｎ，１２８３．３a:mpl43-
144oC（colorlessprismsrccrystalUzcdfromAcOEt)ＩＲ(KBr):3390,3255,1631,1552,1364,1174， 
974,873,815,528cm－１．１Ｈ－ＮＭＲ(CD30D)６:１．９１(3H,ｓ),２．９３(2H,。Ｍ=０．６and7.3Ｈｚ),３．１２
(3H,ｓ),３．４５(2H,t,Ｊ=7.3Ｈｚ),６９８(1Ｈ,ｄｄ,Ｊ=８８and２．２Ｈｚ),７．１６(1H,ｓ),７３１(1H,．｡,Ｊ=Z2 
andO5Hz),７．５９(1Ｈ,ｄｄ,ﾉｰ8.8and０．５Ｈｚ)ＡＭ・CalcdfbrC13H16N204S:Ｃ,52.69;Ｈ,5.44;Ｎ，
945.Found:Ｃ,52.68;Ｈ,5.46;Ｎ，9.27.4江ｍｐｌ４６－１４７ｏＣ(colorlesspnsmsrccrystallizcdfiPom
MCOH-CH2Cl2)ＪＲ(KBr):3300,3060,1693,1618,1543,1225,940,740cm~1.1H-NMR(CD30D） 
b:1.88(3H,ｓ),2.00-2.08(1H,、),2.10-2.18(1Ｈ,、),3.21-3.29(1H,、),３３２－３．４０(1H,、)，
3.49(1Ｈ,t,Ｊ=6.3Ｈｚ),６．８９(1Ｈ,ｄ,Ｊ=7.5Ｈｚ),７．０２(1Ｈ,ｄｔ,Ｊ=１３and７．５Ｈ⑳,７．２０(1Ｈ,t,ﾉｰ7.5 
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Hz),7.32(1H,。,Ｊ=7.5Ｈｚ).ＭＳｍ/z:218(Ｍ+).ＡＭ・CalcdfOrC12H14N202:Ｃ,66.03;Ｈ,6.47;Ｎ，
12.84.Found:Ｃ,６６０５;Ｈ,6.53;Ｎ,12.80.5amplO7-108oC(colorlcsspnsmsrccrystallizcdfiPom 

AcOEt)．ＩＲ(KBr):3323,2950,2945,2898,1617,1609,1439,1313,1197,1101,1085,1070,７５０ 

cm-1.1ＨＭＶ、(CDC13)Ｏ:1.55-1.65(2H,、),1.75-1.83(2H,、),２．０３(3H,ｓ),2.40-2.54(2H，

、),３．１４(1Ｈ,。t,J=9.3and6.4Ｈｚ),3.25(1Ｈ,。t,J=6.4and１０．５Ｈｚ),３．３１(1Ｈ,。t,J=9.3and6.4Ｈ可，

3.48(2H,t,J=7.0Ｈｚ),3.68(1H,。｡｡,J=10.5,7.8,and２４Ｈｚ),5.24(1Ｈ,brs,disappcarcdonaddition

ofD20),5.41(1H,ｓ),6.61(1H,。,J=8.0Ｈｚ),6.81(1Ｈ,ddd,上8.0,7.5,and０．８Ｈｚ),7.18(1Ｈ,。｡｡，

J=8.0,7.5,and1.2Ｈｚ),７．２１(1Ｈ,brd,Ｊ=7.5Ｈｚ).ＭＳ(EI+)腕/z:311(ＭＨ+)and309(MH+).Ａ〃・

CalcdfOrC16H21N202q:Ｃ,62.23;Ｈ，6.85；Ｎ，９．０７.Fbund:Ｃ,62.04;Ｈ，6.87;Ｎ，9.09. 

6-Mesyloxy-M>melhoxycaⅡlDonyltIyptamine(3b),2,3-dihydm-/VbmethoxycaⅡbo叩l-2-oxohyptamine(4b）

andcfs-3aP(4-cmombutoxy)-1,2,3,3a,8,8分hexahydm・l-melhoxycaII〕onylpynDlo[2,3-6]indole（5b）mm

l-hydmxyWI>methoxycaⅡbonyhyptamine(1b)－AsolutionofMsd(427.5ｍｇ,３．７３２，mol)ｉｎｄｒｙ 

ＴＨＦ(5.0ｍL)wasaddcdtoasolutionoflb(703.8ｍｇ,3.008,mol)indryTHF(22.0ｍL)anddryEt3N 

(2.7ｍL)at０.CandstirringwascontmucdfbrlhatOoCAftcradditionofH20undericc･coolmg,thc 

wholcwascxtractedwithCHq3-McOH(95:5,Ｖ/V).Thccxtractwaswashcdwithbrinc,dricdovcr 

Na2SO4，andcvaporatcdundcrrcduccdprcssuretolcavcanoLwhichwascolumn-chromatographcd 

rcpcatcdlyonSio2succcssivclywithCHCl3，CHCl3-McOH(99:1,Ｖん)，andCHCl3-McOH-28％

aqucousNH3(46:2:0.2,v/V)togivc5b(87.0ｍ9,Ｍ),3b(61.3ｍｇ,７％),and4b(２３９５ｍｇ,34％)inthe 

ordcrofclution・肋ColorlcssoiLIR(film):3400,2950,1703,1623,1523,1458,1353,1250,1175,

1118,950,860cm~1.1H-NW(5％CD30D-CDCl3)6:295(2H,Ｌﾉｰ５６Ｈｚ),３．１４(3H,s),３．４８(2H， 

q,J=5.6Ｈｚ),3.66(3H,s),５．１０(1H,brs),7.00(1H,．｡,J=2.5and8.8Ｈｚ),７１０(1H,s),735(1Ｈ,。，

J=2.5Hz),７．５８(1H,ｄ,Ｊ=8.8Ｈｚ),９．２４(1Ｈ,brs)HighrcsolutionMSm/z:CalcdfOrC13H16N2o5S： 

312.O780Found:312.0781（Ｍ+)．４b:ｍｐ123.5-125.ＯｏＣ（colorlcsspowdcrrccrystallizcdfiPom 

CH2q2-hcxanc)ＩＲ(KBr):3390,3190,3090,1695,1620,1538,1466,1282,1264,1232,1181,1142， 

747cm~1.1H-NⅢ(pyridinc-d5+D20,60°Ｃ)6:2.21-229(1H,、),2.294.37(1H,、),3.57-3.66
（4H,、),３．６７(3H,s),7.00(1H,。｡,J=7.8and7.4Ｈｚ),７０４(1Ｈ,。,Ｊ=7.8Ｈｚ),７２０(1H,．｡,Ｊ=7.4

and７．８Ｈｚ),７．３６(1Ｈ,。,ノー7.4Ｈｚ).ＭＳｍ/z:２３４(Ｍ+)．Ａ〃・CalcdfOrC12H14N203.l/4H20:Ｃ，

60.36;Ｈ,6.12;Ｎ,11.73.Found:Ｃ,60.48;Ｈ,5.95;Ｎ,11.61.5b:ColorlcssoiLIR(film):3350,2950, 

1703(br),1613,1458,1383,1305,1200,1100,７５０cm-1.1H-NMR(DMS0.6,90°Ｃ)ｂ:１．５１－１５９ 
（2H,、),１．６８－１７６(2H,、),2.24-2.37(ZH,、),３．１２(1Ｈ,ｄＭ=8.8and５．６Ｈｚ),３．２７(1Ｈ,ｄｔ，

J=8.8and５．６Ｈ｡,３．５４(2H,Ｍ=6.3Ｈｚ),3.56-3.65(3H,、),５２５(1Ｈ,ｄ,Ｊ=1.9Ｈｚ),６２４(1H,ｂｒ

ｓ),6.60(1H,ｄ,J=6.3Ｈｚ),6.68(1Ｈ,ｄｔ,J=1.3and６３Ｈｚ),７．０８(1Ｈ,。t,J=１３and6.3Ｈｚ),７１６(1H，

｡,Ｊ=6.3Ｈｚ)．HighrcsolutionMSm/z:CalcdfbrC16HZ1N203Cl:326.1211ａｎｄ324.1241．Found： 

326.1225(Ｍ+)and324.1243(Ｍ+)． 

l-TmuomaceIyl-1,2,3,8-tetmhydmpynDIo[2,3-6]imdole（2c)，Mmifluomacetyl-6-mesyloxynyptamine 

（3c),MMIifIuomacetyl-2,3-dihydm-2-oxohyptamine(4c),andciF-3缶(4-cmombutoxy)-1-MIuomaceIyl‐

1,2,3,3a,8,8aPhexahydmlMmlo【2,3-6]indole(5c)fhDmﾉVNIinuomacelyl-1-hydmxytⅡyptamine(1c)－A

solutionofMsC1(653.7ｍｇ,5.70,mol)ｉｎｄｒｙＴＨＦ(5.0ｍL)wasaddcdtoasolutionoflc(1.23089, 

4.53,mol)indryTHF(35.0ｍL)anddryEt3N(4.0ｍL)andstirringwascontinucdfOrlhatOoＣＡｆｔｃｒ 
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additionofH20undcricc-cooUng，thcwholcwascxtractcdwithCH2Cl2・Thccxtractwaswashedwith

brinc,dricdovcrNa2SO4,andcvaporatcdundcrreduccdprcssurctolcavcasolid,whichwasrccrystallizcd 
fiPomCH2Cl2-hcxanctogivc2c(435.3ｍｇ）Thcmothcrliquorwascolumn-chromatographcdrepcatcdly 
onSiO2succcssivclywithCH2Cl2andAcOEt-hexanc(1:1,Ｖ/V)togivcadditional2c(77.5ｍｇ,total 
512.8ｍｇ,４５％),Ｓｃ(998,9,6％)and3c(1211ｍｇ,８％)and4c(46.8ｍｇ,４％)mthcordcrofclution 
２c:mp238-240oC(dccomp,colorlcssplatcsrccrystallizcdfromCH2C12-hcxanc)．ＩＲ(KBr):3370, 
1670,1619,1446,1351,1278,1233,1203,1139,1069,746cm-1.1Ｈ－ＭＶｍ(CDCl3)ｂ:３３０(2H,t， 
J=7.4Ｈｚ),４７１(2H,t，ﾉｰ7.4Ｈｚ),７．１５(1Ｈ,ｄｔ,Ｊ=ｌ６ａｎｄ６９Ｈｚ),７．１８(1H,ｄｔ,Ｊ=1.6and６．９Ｈｚ)， 
7.36(1H,ｄｄ,J=6.9and1.6Ｈｚ),7.42(1H,ｄｄ,ﾉｰ6.9ａｎｄＬ６Ｈつ,９．１１(1H,brs)．HighrcsolutionMS
肱:CalcdfbrC12H9N20F3:254.0665.Found:254.0662(Ｍ+).３c:ｍｐｌ14.5-115.5°Ｃ(colorlcss
nccdlcsrccrystallizcdfromCH2Cl2-hcxanc).ＩＲ(KBr):3430,3340,1700,1563,1355,1172,1119,976, 

952,870cm~1.1H-NMR(CDCl3)ＭＯ４(2H,t,J=6.6Ｈｚ),3.15(3H,s),３陰67(2H,ｑ,J=6.6Ｈｚ),６．３７
(1H,brs),７．０５(1Ｈ,。,J=8.8Ｈｚ),７．１１(1Ｈ,ｓ),737(1H,brs),７５８(1Ｈ,。,ﾉｰ8.8Ｈｚ),8.26(1H,ｂｒ
ｓ)HighrcsolutionMSm/z:CalcdfbrC13H13N204F3S:350.0546.Found:350.0539(M+）４c:ｍｐ 
182.0-182.5°Ｃ(palcbeigeprlsmsrecrystallizcdfrombcnzcnc).ＩＲ(KBr):3275,1704,1671,1472, 

1232,1208,1174,752cm-1.1Ｈ－ＮＭＲ(CDCl3)6:1.99-2.07(1H,、),2.36-2.42(1Ｈ,、),3.50-3.
56(2H,、),376-3.82(1H,、),6.91(1H,ｄ,ﾉｰ7.5Ｈつ,７．１０(1Ｈ,t,ﾉｰ7.5Ｈｚ),7.25(1H,ｄ,J=7.5

Ｈｚ),７．２６(1H,Ｍ=7.5Ｈｚ),８．１８(2H,brs)．HighrcsolutionMS腕/lz:CalcdfOrC12H11N202F3：
272.0771.Found:272.0777(Ｍ+).Ｓｃ:ColorlcssonIR(film):3370,2940,1694,1612,1486,1471， 

1255,1206,1145,1101,1066,750cm-1.1H-NIVm(CDCl3)６:1.60-1.69(2H,、),1.75-1.83(2H，
、),2.34-2.41(1/6H,、),２．４７－２５９(5/6H,、),３．１５(5/6H,。Lﾉｰ8.8and6.4Ｈｚ),３．２０(1/6H,ｄｔ，

J=8.8and6.4Ｈつ,３．２５(1/6H,。t,ﾉｰ8.8and６．４Ｈｚ),３．３０(5/6H,ｄｔ,Ｊ=8.8and６．４Ｈｚ),3.36(1Ｈ,ｄＬ

Ｊ=6.4and11.2Ｈ⑳,3.49(2H,t,ﾉｰ７８Ｈｚ),3.95-3.98(5/6H,、),4.14-418(1/、,、),５．５２(5/6H，

brs),５．６４(1/6H,brs),６．６５（1H,ｄ,Ｊ=7.8Ｈｚ),６．８５(5/6H,t,Ｊ=7.8Ｈｚ),６．８６(1/6H,ＬＪ=7.8Ｈｚ)， 

7.22(1Ｈ,t,ﾉｰ7.8Ｈｚ),７．２３(1Ｈ,。,Ｊ=7.8Ｈｚ)HighrcsolutionMS腕/z:CalcdfbrC16H18N202C1F3：
364.0978and362.1007.Fbund:364.1003(Ｍ+)and362.1022(Ｍ+） 

cfs-8-Acelyl-3aP(4-cmombutoxy)-1,2,3,3a,8,8歩heuKahydm-1-methoxycaⅡbonylpynDlo[2,3-blindole（８）

fmm5b-Ac20(3.5ｍL)wasaddcdtoasolutionof5b(69.1ｍｇ,0.213,mol)inpyridinc(7.0ｍL)and 

thcmixturcwasstirrcdfOr48hatrt・Aftcrevaporationofthcsolvcnt，H20wasaddcdtothercsiducand

thcwholcwascxtractcdwithCHCl3-McOH（95:5,ＷV).Thccxtractwaswashcdwithbrinc,dricdovcr 

Na2Sq,andevaporatcdundcrreduccdprcssurctolcavcanoil，whichwascolumn-chromatographcd 

rcpcatcdlyonSiO2succcssivclywithCHC13-hcxanc(1:2,ＷV)andCHC13togivc8(56.6ｍｇ,７３％).８： 

ColorlcssonlR（fih):3500,2970,1713,1673,1453,1398，1377,1105,760ｃｍ－１．１Ｈ－ＮＭＲ 

(DMS0.6,90℃)6:150-158(ZH,、),1.65-175(2H,、),2.32(1H,。t,J=8.8andll3Hz),２．４２

(1Ｈ,、),2.42(3H,s),２．７３(1Ｈ,ｄｑ,J=11.3and6.9Ｈｚ),３．１６(1Ｈ,dt,J=8.8and6.9Ｈｚ),３．３２(1H,｡t，

J=8.8and６．９Ｈ⑳,３．５３(2H,Ｍ=6.9Ｈｚ),３６４(3H,s),3.77(1H,ｄｄ,Ｊ=８８and11.3Ｈｚ),５．９６(1H， 

s),７．１８(1Ｈ,dLJ=1.9and７．５Ｈｚ),7.36(1Ｈ,。t,Ｊ=1.9and7.5Ｈｚ),７．４４(1Ｈ,。｡,J=1.9and7.5Ｈｚ)，
7.92(1Ｈ,ｄ,Ｊ=7.5Ｈｚ)HighrcsolutionMS腕/z:CalcdfOrC18H23N204Cl:368.1317and366.1346．
Found:368.1319(Ｍ+)and366.1331(Ｍ+)． 
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l-AceM-6-mesyloxyWb-methoxycaIbonyltIyptamine(7ｂＭｍｍ３卜Asolutionof3b(58.8ｍｇ,O188

mmol)mdryDMF(5.0ｍL)wasaddcdto6MNaH(30.5ｍｇ,0.763,mol,washcdwithdrybcnzcnc)at 

OoCwithstirrmgAsolutionofAcC1(６０５ｍｇ,0.771,mol)ｉｎｄｒｙＤＩＶ配(0.5ｍL)wasaddcdtothe

rcsultantsolutionａｎｄｔｈｃｍｉｘturcwasstirrcdfOrlhatrt、AftcradditionofH20undcricccoo1ｍｇ，thc

wholewascxtractcdwithAcOEtnlccxtractwaswashedwithbrinc,dricdovcrNa2SO4,andcvaporatcd 

undcrrcduccdpressｕｒｃｔｏｌｃａｖｃａｎｏｉｌ，whichwascolumn-chromatographcdrcpcatcdlyonSiO2 

succcssivclywithCHCl3andAcOEttoｇｉｖｃ７ｂ(47.0ｍｇ,７１％).７ｈｍｐ132.0°Ｃ（colorlcsspowdcr 

rccrystallizcdfromCH2Cl2-hcxanc)．ＩＲ(KBr):34002970,1695,1613,1520,1360,1180,970,960, 

908,884,840,808cm-1.1H-MVHR(DMSOd6)６:２．６３(3H,ｓ),２．８２(ZH,t,Ｊ=6.3Ｈ⑳,３．３２(2H,ｑ， 

ﾉｰ6.3Ｈｚ),３３８(3H,ｓ),3.53(3H,ｓ),7.30(1H,。d,J=7.5and3.1Ｈｚ),７．６８(1H,ｄ,ﾉｰ7.5Ｈｚ),７．７７

（1H,ｓ),８２５（1H,。,Ｊ=3.1Ｈｚ).ＭＳ川/Ｚ:３５４(Ｍ+).Ａ"`mLCalcdfbrC15H18N206S.l/４H20:Ｃ，

50.20;Ｈ，5.20;Ｎ，７．８１．Found:Ｃ,50.38;Ｈ，4.97;Ｎ，7.77. 

1-Ace､'l-6-mesyloxy-MHIifhomaceblltⅡyptamine(7c)fhDm3c-Asolutionof3c（109.6ｍｇ,0.313 

,mol)indryDIV師(2.0ｍL)wasaddedto6MNaH(20.7ｍｇ,０．５１８，mol,washcdwithdrybenzcnc)at

OoCwithstirringAsolutionofAcC1(49.8ｍｇ,０．６３４，mol)ｉｎｄｒｙＤＭＦ(2.0ｍL)wasaddcdtothc 

rcsultantsolutionａｎｄｔｈｃｍｉｘｔｕｒｃｗａｓｓｔｉｒｒｃｄｆＯｒＺｈａｔｒｔ・AftcraddiUonofHZOundcriccCooling，ｔｈｃ

ｗholcwascxtractcdwithAcOEt・mccxtractwaswashcdwithbrinc,dricdovcrNa2SO4，andevaporated

undcrrcducedprcssuretolcavcanoil,whichwascolumn-chromatographcdrcpeatcdlyonSiO2with 

AcOEt-hcxanc(1:1,ｖ/V)togiveunreacted3c(198ｍｇ,１８％)ａｎｄ７ｃ(47.0ｍｇ,７１％)mthcordcrof 

clution7c:、pl33-134oC(colorlcssnecdlesrccrystallizcdfromCH2d2-hcxanc).ＩＲ(KBr):3260,3100,

1728,1691,1568,1442,1341,1326,1192,1175,1154,894,807cm-1.1Ｈ－ＮＭＲ(CDCl3)Ｍ､51(3H， 

brs),３．０１(2H,t,J=6.3Ｈｚ),3.20(3H,ｓ),３．７２(ZH,ｑ,ﾉｰ６３Ｈｚ),6.70(1H,brs),7.28(1H,。,J=8.7

Ｈｚ)，７３１（1Ｈ，ｓ)，７．５４（1Ｈ，ｄ,上8.7Ｈｚ)，８．３７（1H，ｓ）HighrcsolutionMS脈：CalcdfOr

C15H15N205F3S:392.0653.Fbund:392.0653(Ｍ+)． 

cis-3aP(4-Cmombumxy)-1,2,3,3a,8,8aPhexahydmpyrmlo[2,3-6]indole（９）ｆｍｍ５ｃ－２０％Aqucous 

K2CO3(2.0ｍL)wasaddcdtoasolutionof5c(352ｍｇ,０．０９７，mol)ｍＭｅＯＨ(2.0ｍL)atOoCnlc 

mixturcwasstirrcdｆＯｒｌ５ｍｉｎａｔｒｔ・AftcradditionoficccoolcdH2qthcwholcwascxtractcdwith

CH2d2-McOＨ(95:5,ＷV).Theextractwaswashcdwithbrinc,dricdovcrNa2SO4,andcvaporatcdundcr 

rcduccdprcssurctolcavcanoil,whichwascolumn-chromatographcdonSiO2withCHCl3-McOH-28％ 

aqucousNH3(46:5:0.5,Ｖ/V)togivcl(24.0ｍｇ,９３％)９:PalcbrownoiLIR(film):3250,2920,1610, 

1483,1470,1310,1103,1078,743cm-1､lH-NIvm(CDCl3)ｂ:1.62-168(2H,、),1.79-1.85(2H，

、),2.22-2.28(2H,、),274-2.82(1H,、),３０８－３．１２(1Ｈ,、),３．１７(1H,ｄＭ=9.3and6.4Ｈｚ)，

3.24(ｌＨ,ｄｔ,Ｊ=9.3and6.4Ｈｚ),３．５１(2H,ｄ,Ｊ=6.6Ｈｚ),4.77(1Ｈ,ｓ,disappcarcdonadditionofD20)， 

5.05(1Ｈ,s),６．５９(1Ｈ,ｄ,J=６８Ｈｚ),６７８(1Ｈ,t,J=6.8Ｈｚ),７１３(1Ｈ,t,上6.8Ｈｚ),７．１７(1Ｈ,t,J=6.8

Ｈｚ)HighresolutionMS腕/z:CalcdfOrC14H19N20Cl:268.1156and266.1186.Found:268.1181(Ｍ+）

and2661184(Ｍ+)． 

cfs-3aP(4-Cmombutoxy)-1,2,3,3a,8,8aPhexahydm-1-tosylpD'､ＤＩＯ[2,3-6]indole(10)fiDmD-p-Toluenc‐ 

sulfbnylchloridc(10.4ｍｇ,0.055,mol)wasaddcdtoasolutionof9（１２．５ｍｇ,０．０４７，mol)inpyridinc 

（1.ＯｍＬ)atOoCThcmixturcwasstirrcdfbrl5minatrtEvaporationofthcsolvcntundcrrcduccd 
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prcssurcaffbrdcdanoil,whichwascolumn-chromatographedonSio2withCHCl3togivclO(17.1mg， 
８７%)１０:ColorlcssoiLIR(film):3385,2950,1613,1483,1473,1340,1160,820,753,665ｃｍ－１． 
１H-NMR(CDCI3)６:１．５０－１５６(2H,、),166-1.72(2H,、),２．１７(1H,ddd,Ｊ=8.1,9.4ａｎｄｌ２５
Ｈｚ),2.27(1H,ddd,J=3.8,6.3and12.5Ｈｚ),2.45(3H,s),３．０８(1H,。t,Ｊ=９４and63HZ),３１５(1H，
ｄｔ,J=9.4and6.3Ｈｚ),３２１(1Ｈ,ddd,J=6.3,9.4and１０．０Ｈｚ),3.41(1Ｈ,ddd,J=3.8,8.1and１０．０Ｈｚ)， 
Ｍ３(2H,t,J=6.3Ｈｚ),４．９０(1H,brs),５．１９(1H,s),6.65(1Ｈ,。,J=7.5Ｈｚ),６．８０(1H,ｄＬＪ=1.3and
７５Ｈｚ),７．１３(1Ｈ,ｄ,ﾉｰ7.5Ｈｚ),７．１８(1Ｈ,。｡,J=1.3and7SHz),７３５(2H,。,ﾉｰ8.1Ｈｚ),7.76(2H,。，
J=8.1Ｈｚ)．HighrcsolutionMSm/z:CalcdfOrC21H25N2o3ClS:422.1245ａｎｄ420.1275．Found： 
422.1247(Ｍ+)and4201270(M+)． 

cis-3aP(4-Melhylthiobutoxy)-1,2,3,3a,8,8aPhexahydm-1-tosylpynDlo[2,3-6]indole(11）ｆｉＤｍｌＯ－１５％ 

AqueousNaSMc(9ｍL,１９．３，mol)wasaddedtoasolutionoflO(57.5ｍｇ,０．１３７，mol)inMCOH(4.5 
ｍL)andstirringwascontinucdfbrl92hatrt､AftcradditionofH20,thcwholcwascxtractcdwithCHCI3 
￣McOH(95:5,v/V).Thccxtractwaswashcdwithbrinc,dricdovcrNa2SO4,andcvaporatcdundcrrcduccd 

prcssurctolcavcanoil，whichwascolumn-chromatographcdrcpeatcdlyonSiO2withCH2Cl2-hcxanc 
（10:1,Ｖ/V)togiveunreactcdlO(18.6ｍｇ,３２％)ａｎｄｌｌ(31.7mg,５４％)intheordcrofclutionll： 
ColorlcssoiLIR(､､):3370,2930,1615,1485,1470,1343，1160,815,750,665ｃｍ－１．１H-NMR 

（CDq3)6:1.47-1.53(4Ｈ,、),２０５(3Ｈ,s),２．１８(1Ｈ,dt,J=12.5and7.5Ｈｚ),2.28(1Ｈ,ddd,J=３．８，
６３andl25Hz),2.39(2HLJ=7.3Ｈｚ),2.45(3H,s),３０３－３．１０(1H,、),3.11-3.17(1Ｈ,、),３．２０
（1Ｈ,。t,J=6.3and9.7Ｈｚ),3.41(1Ｈ,ddd,J=３８，７sand１０．６Ｈｚ),489(1H,brs),５２０(1H,s),６．６４
(1Ｈ,ｄ,J=7.5Ｈｚ),6.80(1Ｈ,t,ﾉｰ7.5Ｈｚ),７１４(1Ｈ,ｄ,J=7.5Ｈｚ),７．１８(1Ｈ,t,ﾉｰ７５Ｈｚ),７．３４(2H,。，
J=8.1Ｈｚ),７．７６(2H,ｄ,ﾉｰ８１Ｈｚ)HighresolutionMSm/z:CalcdfOrC22H28N203S2:432.1541． 
Found:432.1540(Ｍ+)． 

Cf8-1,2,3,3a,8,8MIexahydm-3a房(4-mesylbutoxy)-1-tosylpynDlo[2,Ｍ]indole(12)ａｎｄｃｆｓ-1,2,3,3a,8,8歩

hexahydm-3a=(4-melhylsmfinylbutoxy)-1-0osylpyrmlo[2,3-6]indole（13）fmmll-m-Chloropcroxy-
bcnzoicacid(80%,２３．０，９，１０７，mol)wasaddcdtoasolutionofll(21.9ｍｇ,０．０５１，mol)inCHCl3 
(2.0ｍL)andthcmixturewasstirredfOrl5mmatrt､１０％AqueousNa2S203wasaddcdtothcrcacUon 
mixturcundcricccooUngandthewholcwasextractedwithAcOEt・Thcextractwaswashcdwithbrinc，
dricdoverNa2SO4，andevaporatcdundcrreduccdprcssｕｒｃｔｏｌｃａｖｃａｎｏＵ，whiChwas 

column-chromatographcdrcpcatcdlyonSio2succcssivclywithAcOEt-hcxanc(3:１，ＷV)andMcOH-
CH2C12(1:99,ｖ/V)togivcl2(１００ｍｇ,４３％)andl3(3.3ｍｇ,１５％,amixturcofdiastcrcomcrs)inthc 
ordcrofclutionl2:ColorlcssoiLIR(fih):3370,2930,1613,1483,1473,1297,1163,1138,1100, 

820,755,665cm-1.1H-NMR(CDCl3)６:1.52-1.61(2H,、),1.78-1.86(2H,、),２．１８(1H,。｡｡，
J=7.5,9.4and１２．５Ｈｚ),2.29(1Ｈ,ddd,Ｊ=3.8,63and１２．５Ｈｚ)，2.53(3H,s),2.86(3H,s),２８７４． 
９７(2H,、),3.09(1Ｈ,ddd,J=5.6,6.9and9.4Ｈｚ),3.14-3.24(2H,、),3.42(1Ｈ,ddd,J=3.1,8.1ａｎｄ
ｌＯＯＨｚ),4.91(1H,brs),５．１９(1Ｈ,ｄ,J=1.3Ｈｚ),6.65(1Ｈ,。,Ｊ=７５Ｈｚ),６８１(1Ｈ,。t,ﾉｰ1.3and７．５
Ｈｚ),７１４(1Ｈ,。,Ｊ=7.5Ｈｚ),７．１９(1Ｈ,ｄｔ,Ｊ=１３ａｎｄ７５Ｈｚ),７．３５(2H,ｄ,Ｊ=8.1Ｈｚ),７．７６(2H,。，
ﾉｰ8.1Ｈｚ)HighrcsolutionMSm/z:CalcdfbrC22H28N205S2:464.1440Found:464.1441(Ｍ+)１３(a 
mixturcofdiastcrcomcrs,thcirscparationwasnotcasy):ColorlcssoiLIR(film):3370,3250,2920,1613, 

1483,1470,1340,1162,1095,1050(br),750,662cm-1.1Ｈ－ＭＶｍ(CDCl3)６:1.50-1.63(2H,、)，
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1.64-1.78(2H,、),2.19(1H,ddd,ノー8.5,98and12.5Ｈｚ),229(1H,ddCLJ=3.9,6.3and１２．５Ｈｚ)，

2.45(3H,ｓ),２．５２(3/2H,ｓ),２．５３(3/2H,ｓ),249-2.59(1H,、),260-2.67(1Ｈ,、),305-3.12

(1H,、),314-3.24(2H,、),３．４１(1/2H,ddd,Ｊ=3.9,8.5ａｎｄｌＯＯＨＺ),3.42(1/2H,。｡｡,Ｊ=３９，８．５

and１０．０Ｈｚ),4.91(1Ｈ,brs),５．１９(1Ｈ,brs),6.65(1H,brd,J=8.1Ｈｚ),6.80(1/2H,。t,J=ｌ０ａｎｄ８１

ＨＺ),6.81(1/2H,ｄｔ,J=1.0and8.1Ｈｚ),７．１３(1/2H,ｄ,J=８１Ｈｚ),７１４(1/2H,。,J=8.1Ｈｚ),７．１９(1H，

brt,Ｊ=８１Ｈｚ),７３５(2H,brd,Ｊ=８５Ｈｚ),７．７６(2H,。,Ｊ=8.5Ｈｚ)HighresolutionMS(FAB+)、/z：

CalcdfbrC22HZ9N204SZ:449.1569.Found:449.1565(Ｍ+)． 
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