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ANDMELATONIN,ANDTHEFIRSTTOTALSYNTHESISOFN-(INDOL-3‐ 

YDHmHYLJv-METHYL-5-IvmrHOxYIRYPIAMINEFROMTRYPrAIvⅡＮＥ 

ＴＨＲＯＵＧＨＡＣＯＭＭＯＮｍＪＴＥＲＭＥＤＩＡＩＥ,１－ＨＹＤＲＯＸＹＩＲＹＰＩＡＭＩＮＥ１ 

MasanoriSomci,＊FumioYamada,andHarunobuMorikawa 

HlcultyofPhannaccuticalScicnccs,KanazawaUnivcrsity， 

13-1Takara-machi,Kanazawa920,Japan 

Simplcsynthcscsofscrotonin(1a)，jV-mcthylscrotonin dbsかａｃｒ

(1b),bufOtcninc(1c),andmclatonin(2),andthcfirsttotalsynthcsisofN-(indol‐ 

3-yl)mcthyMr-mcthyl-5-mcthoxytryptaminc(3)fromtryptaminc(4a)arcrcportcd 

throughacidcatalyzcdnuclcophilicsubstitutionrcactionofl-hydroxytryptamincs． 

T｢yptamincalkaloidssuchasscrotonin(1a,Schcmcl)二N-mcthylscrotonin(1b),3bufOtcninc(1c),4a,b

andmclatonin(2)Sarcbiologicallyimportantamincsinanimalsandplants・Asamcmbcrofthealkaloid

familWV-(indol-3-yl)methyMr-mcthyl-S-mcthoxytryptaminc(3)6wasrcccntlyisolatcdfromthcrootＳ 

ＯＭ""'・ﾉtea/"c伽(Ｓｗ.)Hook(Rubiaccac).Ourl-hydroxyindolchypothcscS7cxpcctthatl-hydroxy‐

tryptamincisacommonbiosynthcticintcnnediatcfOrthcscalkaloids・Attcmptstovcrifythchypothcscs

havclcdustodiscloscacidcatalyzcdtransfOnnationsofl-hydroxytryptamincs(6,9,12,andl7)intola-

c,２，and3 

Thcsynthcsisof2hasalrcadybccnachicvcdin80％yicld7c,ffromN-acctyl-1-hydroxytryptaminc(⑭） 

utilizingacidcatalyzcdrcgiosclcctivcnuclcophilicsubstitutionatthc5-position7Bascdonthcｒｅｓｕｌｔ， 

simplcsynthcscsoflaandlbfrom4awcrccstablishcdasfollows・N-Mcthoxycarbonyltryptaminc(4b)，

availablcfrom4abyaconvcntionalmcthod,wasconvcrtcdto5（83％)bythcrcductionwith 

tricthylsilanc8inCF3COOH(Et3SiH-TFA).Oxidationof5withNa2WO4･ＺＨ２０ａｎｄ３０％Ｈ2027,9 

(Na2WO4-H202)produccdlV-mcthoxycarbonyl-1-hydroxytryptaminc(6b,６７％)．Thcrcactionof6b 

with8S％HCOOHatroomtempcratureforZOminaffordcd7a（15％)ａｎｄ７ｂ(50％).Interconversion 

bctwccn7aand7bwasrcadilyattaincdThus,trcatmcntof7bwith85％HCOOHatroomtcmpcraturcfOr 
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４８haffOrdcd7a(69％),whileitsalkalinchydrolysiswith2NNaOHinMeOHgavc7b(76％)．Furthcr 

trcatmcntof7bwithLiAlH4inrcHuxingEt20-THFaffOrdcdlb(６５％)Hydrolysisof7btolaprocccdcd 

in73％yicldbythctreatmcntwithlO96NaOHinrefluxingMcOH・

Anattcmpttoconvcrt1WV-dimcthyl-1-hydroxytryptaminc(9),prcparcdfrom4cthrough8asrcportcd 

prcviously,7fdircctlyintobufOtcninc(1c)bythcrcactionwith8S％HCOOHwasunsucccssfULHowcvcr， 

thctrcatmcntof9withmoreacidic５％H2SO4-H2OatrcfluxfOr6hproduccdlc4cin47％yicldtogcthcr 

with4c(16%).WhcnthcsolvcntwaschangcdtoMcOHundcrsimilarrcactionconditions,DaffOrdcdlOa 

(57％),1c(7％),and4c(11％).ThcstmcturcoflOawasconfirmcdbycomparingitslH-NMRspcctmm 

withthatofl-acetyldcrivativc(10b),whcrcthcl-acctylgroupdcshicldcdthcC-7proton(｡,J＝９．０Ｈｚ） 

byaboutlppmThcclcavageofthcmctｈｏｘｙｇｒｏｕｐｏｆｌＯａｕｓｉｎｇＢＢｒ３ｉｎＣＨ２Ｃl2-tolucncalsogavclc4c 

(63％)． 

Totalsynthcsisof36wascarricdoutbythcfOllowingtworoutcsThcconvcntionalLiAlH4rcductionof 

4bto4d,fOllowedbythctrcatmcntwithClCOOMc-Et3N,affordcd4eG4％ovcrallyicld).Furthcr 

rcductionof4ewithEt3SiH-TFAaffOrdcdll(９５％).SubscquentoxidationofllwithNa2WO4-H202 

gavc1V-mcthoxycarbonyW-mcthyl-1-hydroxytryptaminc(12,77％).Trcatmcntofl2with5％H2SO4 

inrcfluxingMcOHproduccdl3a(３Ｍ)Hydrolysisofmawith40％ＮａOHinrcfluxingMcOHaffOrded 

l3blO(93％).ThcnourBu3P11catalyzcdrcactionofgraminc(14)withnuclcophilcswassucccssfUlly 

applicdtol3binrcfluxingMcCNculminatinginthcfirsttotalsynthcsisof312in７８％yicldOnthcothcr 

hand,similarrcactionofl4with4dproduccdl5(67％)togcthcrwithumcactcd4d(32％).Itisintcrcsting 

tonotcthatsclcctivcrcductionoftryptamincpartoｆｌ５ｗａｓｒｃａｌｉｚｃｄｗｉｔｈＮａＢＨ３ＣＮ１３ｉｎＡｃＯＨ－ＴＦＡ 

(3:1,Ｖ/V)rcsultinginthcfOrmationofl6(71％).Subscqucntoxidationofl6withNa2WO4-H202gavc 

l7(51％).Trcatmcntofl7withBF3･McOHinMcOHat65・Cfor3haccomplishcdanaltcmativcroutcto

3(15％)14togcthcrwithl5(9％)andumcactcdl7(21％） 

Inconclusion,wcdiscloscdthatundcracidicconditionsl-hydroxytryptamincsrcadilytransfOrmtobio‐ 

logicallyimportanttryptamincalkaloids(la-c,２，an.3).Fromthcsynthcticpointofvicw,thercactionhas 

aprobabilitytoproduccvarious5-substitutcdtryptamincssimplybychoosingsuitablcnuclcophilcs、

Investigationsalongthislincarcnowinprogress． 

ＲＥＦＥＲＥＮＣＥＳＡＮＤＮＯＴＥＳ 
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