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Abs〃cZ-1-Mcthoxy-6-nitroindole-3-carbaldchydcisprovcdtobcavcrsatilc

substratcfOrthcnuclcophnicsubstitutionrcactionsproviding２，３，６－trisubstitutcd 

mdolcdcrivatives・Preparationofanovelpyrimido[1,2-qIindolcderivativcisalso

rcported 

Asnaturalproducts，thercexistmanybiologicallyactivcpcptideswhichcontaintryptophanrcsidue 

carryingcithcraC-N,Ｃ－Ｓ,orC-Cbondatthc2position,suchasmoroidin(１，Figurcl),Za 
phalloidin(2),2ｂｃｔｃ､2cFromthcsynthcticpomtofview,rcgiosclcctivcpreparationofthcscbondson 
indolcnucleusinthclatcrstagcofsynthcsisisdifficultinspitcofvariousclcctrophuicsubstitution 

rcactionsareknownOurprOjccttoovcrcometheproblemwithacommonmcthodhaslcdustodcvclop 

unprcccdcntcdnuclcophilicsubstitutionrcactionsonindolcnuclcuslc,３bascduponourl-hydroxyindolc 
hypothcsis､４Accordingly，３－acyl-1-mcthoxyindoles（3a，ｂ，ｃ）andl-methoxy-3-(Z-nitrovinyl)mdole 

(3.)arcfbundtobcgoodsubstratcsfbrthcsynthesisof2-substitutcdindolcs(4a-d),Sthoughthcyicld 
ofproductsvariesdcpendingonthcstructurcofnuclcophilcsandrcactionconditions・

Inthiscommunication，wewishtorcportthcreactivitycharactcristicsofl-mcthoxy-6-nitroindolc-3-car‐ 

baldchydcCe),whichundcrgocsrcgiosclcctivcnuclcophincsubstitutionrcactionsinbcttcryicldthan 

thoseof4a-d，becauscthcprcscnccofanclcctronwithdrawingnitrogroupincrcascsthcrcactMty・

Whatisbettcr,thenitrogroupatthc6-positioncanbetransfbrmcdintovariousfUnctionalgroups,mccting 

ourpurposcstocrcatcourownmcthodtosynthcsizcl，２，andrelatednaturalproducts、

l-Methoxy-6-nitroindole(6b)wasprcparedfiPomindolinc(5a)in7Movcrallyieldthrough5band6a， 

accordingtoourprevioussyntheticmcthod6SubscqucntⅥlsmcicr-Haackrcactionof6bwithPＯＣｌ３ａｎｄ 

Ⅳ,Ⅳ-dimethylfbnnamidc(DMF)providcd3e,ananalogof'１daikonphytoalexin,''７in94％yield 
With3einhand,dimcthylmalonatewascmployedasacarbon-ccntcrcdnucleophilctorcactwith3einthc 

prcscnccofKOtBuiｎＤＭＦａｔｒｏｏｍｔｃｍｐｃｒａｔｕｒｅｔｏｇｉｖｃ７ｉｎ９２％yicldWhcn3-acetylpyridincwas 

rcactcdwith3ebythcactionofKHinTHE8wasisolatcdin92%yieldAsarcpresentativcof 

sulfUr-ccntcrcdnuclcophilc，ＮａＳＭｅｗａｓａＵｏｗｃｄｔｏｒｅａｃｔｗｉｔｈ３ｅｔｏｒcsultinthcfOnnationoflin98％ 

yieldPipcridinc，asanitrogcn-ccntcrcdnuclcophiＩＣ，ｒｃａｃｔｃｄｗｉｔｈ３ｅｉｎｒｅｎｕｘｉｎｇＭｃＯＨｔｏａｆｆｂｒｄｌＯｉｎ 

92％yicldPyrrolcandindolcalsoprｏｖｉｄｅｄｌｌａｎｄｌ２ｉｎ９８ａｎｄ９６９６ｙｉｃｌｄｓ，rcspectively，ｂｙｔｈｅ 

ｒｅａｃｔｉｏｎｗｉｔｈ３ｅｕｓｉｎｇＮａＨａｓａｂａｓｅｉｎＤＭＦＵｎｄｅｒｓｉｍＵａｒｒｅａｃｔｉｏｎconditions，imidazolcand 
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benzhnidazolercaｃｔｃｄｗｉｔｈ３ｅｔｏｇｉｖｃｌ３ａｎｄｌ４ｉｎ９７ａｎｄ８７％yiclds，rcspcctivcly・Bascdonthcsc

successfUlrcsults,aJV-‘Boc-L-histidincwasaUowcdtorcacｔｗｉｔｈ３ｅｍＤＭＦｂｙｔｈｃａｃｔｉｏｎｏｆＮａＨａｓａ 

base,cullninatinginthcfbrmationofthcdcsiredl5in９４％yicld,whichisacorcstructurcoflThus,３ｅ 

ｉｓｐrovcdtorcactwithvarioustypcsofnucleophilcsincxccUcntyiclds，ａｎｄasuitablcsubstratcfbr 

preparingindoleshavingsubstitucntsatthc2-,3-,and6-positions,whicharcfamUiarsubstimtionpattern 

oftcnobservcdinthcnaturalproducts 

ltisintcrcstingtonotcthatwhcnthcrcactionof3e Figure2 
withp-chlorophcnoxyacctonitrilc(16)wascarricdORTEPDrawmgofl9 
n】ｕｆｉｎｆｈｐｍＦｐ垣ｐｍかｐｎＦ１ｚｒ、Tu二1､、；丙、ﾊﾉnコの６，．行、 （Ｒ＝0.045） 
ｏｕｔｍｔｈｃｐｒｃｓｃｎｃｃｏｆＫＯｊＢｕｉｎＤＭＦａｔＯｏＣ，ａ 

ｎｏｖｅｌ４－amino-3弓p-chlorophcnoxy-Zp-chloro‐

phenoxymcthyl-7-nitropyrimido[1,2-q1indole-10-

carbaldchydc(17）wasproduccdin71％yield 

Thestructurcofpyrhnido[1,2-qIindolcskclcton 

wasdctcrmincdasfbllows・FirsL17wascon-

vcrtcdtolO-mcthylcompound(18)ｉｎ９３％yicld 

bythctreatmcntwiｔｈＥｔ３ＳｉＨｍＴＦＡａｔｒｃｆｌｕｘ、

Then,l8wasrcactcdwithAc20-pyridincatroom 

tempcratUrctoaffOrd89％yicldofllLuckily， 

lDwassuitablcprismsfOrX-Raysmglc 

crystaUographicanalysisanditsstructurcwas 

dctcrmincdunequivocallyasshowninHgure2 

(二)r=
鈴

鰹
、ロ‐=■

hB〆巳

TbclearthercactionmcchanismfOrthcfbnnationofl7，１６ｗａｓｔｒｃａｔｅｄｗｉｔｈＫＯＢｕｉｎＤＭＦａｔＯ℃inthc 

abscnccof3e，andthcrcsultwasa41％yicldoffOrmationof20andrccoverｙｏｆｌ６・mcrefOre,wecan

proposethefOUowingpossiblｃｍｃｃｈａｎｉｓｍａｓｓｈｏｗｎｉｎＳｃｈｃｍｃ２・AsthcmcthoxygrouplcavcsfTom3e，

tｈｃＮａｎｉｏｎｏf20gcncratcdfmml6bytheactionofKOZBuattacksthc2-positionof3eresultinginthc 
fOrmationofanintcrmcdiatc(21).BaseabstractsaprotonhPomits2-position,andthercsultantanionof 

indolenitrogenａｔｔａｃｋｓｔｈｅｃｙａｎｏｇｒｏｕｐｏｎｔｈｃｓｉｄｅｃhainintramolccularIytoaffOrd22・Subsequcnt
prototropyofiminegroupcompletesthcfOrmationofl7・T11cothcrpossibilityisanaddition-cUmination

mechanismExtcntionofthisfindingtothcncwhctcrocyclcsiscurrentlyundcrinvcstigation． 
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lnconclusion，wehavcdcmonstratcdthat3eisancxccUcntsubstratcfbrobtaining２，３，６－trisubstimtcd 



5６ HETEROCYCLES,Ｖｏｌ、５８，２００２

indolcderivativcs・Applicationofthismcthodologytonaturalproductssynthcsis，bascdonthcrCgio‐

sclectivcnucleophilicsUbstitutionreaction,isinprogress． 
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