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SYNTHESESOF（±)-4-AＭＩＮＯ-1,3,4,5-TETRAHYDROBENZ[cｄ]ＩＮＤＯＬＥ‐ 

4-CARBOXYLICACID，（±)-4-MVLDIPROPYLAMINO-4-HYDROXYMETH‐ 

YL‐ＡＮＤ低)-4-PROPYLOXY-1,3,4,5-TETRAHYDROBENZ[cd]INDOLE1

MasanoriSomei,＊NaokatsuAoki,andKyokoNakagawa 

FacultyofPharmaceuticalSciences,KanazawaUniversity， 

１３－１Takara-machi，Kanazawa920,Japan 

Abs胸cf---Simplesynthesesofthetitlecompoundsarereportedstarting

fromindole-3-carboxaldehyde． 

Inoursyntheticprolecttodevelopbiologicallyactiveindolecompounds,２ｗｅｈａvebeenmuch 

interestedin4-amino-1,3,4,5-tetrahydrobenz[cCIindole-4-carboxylicacid(１，Ｓｃｈｅｍｅｌ),４－ﾉWV 

dipropylamino-4-hydroxymethyl-ea),and4-propyIoxy-1,3,4,5-tetrahydrobenz[C則indole(3)．

Ｔｈｅａｍｉｎｏａｃｉｄ(1)hasaconfbrmationallyconstrainedstructure3oftryptophanaswellasapart 

ofskeletonofergotalkaloids4Therefore,ｗｅｃｏｕｌｄｅｘｐｅｃｔｌｎｏｔｏｎｌｙａｓａｄｏｐａｍｉneagonistbut 

alsoasausefulprobetoobtaininformationaboutthebioactiveconformationofaneuropeptide， 

suchaschoIecystokinin(CCK),３byincorporatinglintothepeptide・Whilethecompound(2a)ｉｓ

ａｎａｎａｌｏｇｏｆａｐｏｔｅｎｔｄｏｐａｍｉｎｅａｇｏnist,４－Ⅳ,ﾊﾄdipropylamino-1,3,4,5-tetrahydrobenz[CCI‐ 

indole5仰),and3isitsoxa-analog､Inthiscommunication,wewishtoreportfacilesynthesesof

thetitlecompoundsin(±)‐formfromindole-3-carboxaldehyde(5)． 

(±)-4-Nitro-1,3,4,5-tetrahydrobenz[cd]indole(6a)wasobtainedinfourstepsin29％overallyield 

hom5accordingtooursyntheticmethod,５ａｎｄｔｈｅｎ６ａｗａｓｃｏｎｖｅｒｔｅｄｔｏ７ｂｙｔｈｅｐｒｏｃｅｄｕｒｅｏｆ 

Ｋｒｕｓｅａｎｄｃｏ－ｗｏｒｋｅｒ６ｉ、８８％ｙｉｅｌｄＳｉｎｃｅ７ｉｓｋｎｏｗｎｔｏｉｓｏｍｅｒｉｚｅｔｏ１，２－ｄｉｈｙｄｒｏ－４‐

hydroxybenz【c〔lindolehavingstablernaphthaIeneskeletonthanindoleisomer,６Bucherer

reactionof7wasinvestigatedundercarefulcontrolofreactｉｏｎｃｏｎｄｉｔｉｏｎｓａｎｄｔｈｅｒｅｓｕｌｔｓａｒｅ 

ｓummarizedinTableLAscanbeseenintheTable,d-aminonitrile7a(8),hydantoin7b(9),and 

cyanohydrin7c(１０)wereproducedusing(NH4)2ＣＯ３ａｎｄＫＣＮ（Entries1-4),andunderthe 
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1４８１ ＨＥ｢EROCYCLES,Ｖｏｌ、３８，No.７，１９９４

reactionconditionsofEntry2,９wasobtainedasmEUorproduct､WhiIe,Streckertypereactionof7 

withN由CIandKCNproduced8asmajorproductunderthereactionconditionsofEntry6

AlthoughlOwasacrystallinesolid,itwasunstableandgraduallychangｅｄｂａｃｋｔｏ７・Isolationof

stable4-acetoxy-4-cyanocompound7d(１１）ｉｎ４３％yieldbythetreatmentof7withKCNiｎ 

ＡｃＯＨ,folIowedbythereactionoftheresultinglOwithAc20andpyridine,Clearlyestablishedthe 

structureoflO・Next,Bwasconvertedtoamide7e(１２)ｉｎ８４％yieldbythereaｃｔｉｏｎｗｉｔｈ２Ｎ

ＮａＯＨｉｎｔｈｅｐｒｅｓｅｎｃｅｏｆ３０％H202Subsequenthydrolｙｓｉｓｏｆｌ２ｗｉｔｈ２Ｎ－ＮａＯＨｉｎＭｅＯＨ 

ｐｒｏｄｕcedthedesiredaminoacid7f(1)inaquantitativeyield 

TablelBuchererandStreckerTypeReactionsof了

ＡｍｍｏｎｉｕｍＳａｌｔ 

＞８＋９＋１０＋ Ｒｅｃｏｖｅｒｙ ７ 

KCN（3.5mol） 
ＭｅＯＨ，６０°Ｃ 

Yield（％）ｏｆ 
ｇｌＯＲｅｃｏｖｅｒｙ 

Reaction 

Time(h） 

Ａｍｍｏｎｉｕｍ 

Ｓａｌｔ（ｍCl） 
Entry ８ 

(NH4)2CO３ 
（10.5） 
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1０ 

Forthesynthesisofthetargetcompound(2a),６awasinitiallytreatedwithKOtBuan．３７％ 

formalintoaffOrdl37gin７３％yield,whichwasreducedwithZn(Hg)-ＨＣｌｔｏｇｉｖｅｌ４７ｈｉｎ９４％ 

yieldThereactionofl4withpropyliodide(２mol)inthepresenceofK2CO3producedthe 

mono-propyl7i(１５)andthetargetcompound7j(2a)ｉｎ８７ａｎｄ６％yields1respectiveIy・Various

attemptstoimprovetheyieldof2awereunsuccessfuLWhile,ｔｒｅａｔｍｅｎｔｏｆｌ５ｗｉｔｈｐｒｏｐｉｏｎｙｌ 

ｃｈｌｏrideaffordedl67kandl771in89anｄ８９６ｙｉｅｌｄｓ,respectively・Subsequentreductionofl6

withLiAlH4afforded2ain９１％yieIdFurthermore,the2-bromocompounds,(2b)7ｍａｎｄ 

(6b),７ｎｗｅｒｅｏｂｔａｉｎｅｄｉｎｇ２ａｎｄ８７％yields,respectively,ｂｙｒｅａｃｔｉｎｇ２ａａｎｄ６ａｗｉｔｈＮＢＳ 



1４８２ HETEROCYCLES,Ｖｏ１．３８，No.７，１９９４ 

Thethirdtargetcompound(3)wasproducedasfoI1ows・Reductionof7withNaBH4afforded4‐

hydroxy-1,3,4,5-tetrahydrobenz[cd]indole7o(１８)ｉｎｇ9％yield・Successivetreatmentofl8with

NaH,ａｎｄthenwithtosylchlorideproducedⅣ-tosyl7p(１９)ａｎｄⅣ,Oditosylcompound7qにO）

ｉｎ３７ａｎｄ２７％yields,ｒespectively,togetherｗｉｔｈ３４％recoveryofunreactedstartingmatｅｒｉａＬ 

Ｔｒｅａｔｍｅｎｔｏｆｌ９ｗｉｔｈＫＨｉｎＤＭＦ，ａｎｄｔｈｅｎｗｉｔｈｐｒｏｐｙｌｉｏｄｉｄｅａｆｆｏｒｄｅｄ４７９６ｙｉｅｌｄｏｆｔｈｅ４‐ 

propyloxycompound7r(21),whichwassuccessfullyconvertedto37si、８６％yieldbyhydrolysis
with2N-NaOH． 

ＡＣＫＮＯＷＬＥＤＧＭＥＮＴＳ 
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