
A novel dimerization of 1-hydroxyindoles

著者 Hasegawa Masakazu, Tabata Matsuko, Satoh
Keiichi, Yamada Fumio, Somei Masanori

journal or
publication title

Heterocycles

volume 43
number 11
page range 2333-2342
year 1996-01-01
URL http://hdl.handle.net/2297/4340

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Kanazawa University Repository for Academic Resources

https://core.ac.uk/display/196713664?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


HETEROCYCLES,Ｖｏｌ､43,No.11,1996 2３３３ 

ＡＮＯＶＥＬＤＩＭＥＲＩＺＡＴＩＯＮＯＦ１－ＨＹＤＲＯＸＹIＮＤＯＬＥＳ１ 

MasakazuHasegawa,MutsukoTabata,KeiichiSatoh,FumioYamadaand 

MasanoriSomei★ 

FacuItyofPharmaceuticaISciences,KanazawaUniversity， 

１３－１Takara-machi,Kanazawa920,Japan 

Absfracf---1-HydroxyindoIesareｓｅｎｓｉｔｉｖｅｔｏａｃｉｄｓａｎｄｕｎｄｅｒｇｏｆｏｕｒtypesof 

competingreactions;dehydroxyIation,nucleophiIicsubstitution,dimerization，and 

formationofhexacycIicdimer・Thedirectionofthereactionseemsｔｏｂｅｄｅｔｅｒｍｉｎｅｄ

ｄｅｐｅｎｄｉｎｇｏｎｔｈｅｓｕbtIebaIanceofsubstratestructures,acids,andreactionconditions・

ＳｔｕｃｔｕｒｅｓｏｆｖａｒｉｅｔｙｏｆｐｒｏｄｕｃｔｓａｒｅｕｎｅｑｕｉｖｏｃａｌＩｙｄｅｔｅｒｍｉｎｅｄｂｙＸ－ｒａysingIe 

crystaI10graphican2UysesandchemicaIcorreIations． 

WehavediscIosedthatl-hydroxy-2andl-methoxyindoIes2undergonucleophiIicsubstitutionreactions3For 

exampIe,treatmentofMD-acetyI-1-hydroxytryptophanmethyIester(1)ｗｉｔｈ８５％formicacid(HCOOH)ａｔ６１℃ 

produced5-hydroxy-(2)andl-formyI-5-hydroxytryptopha､derivatives(3)ｉｎ６７ａｎｄ12％yieIds,respectiveIy 
(Schemel).３Ｍ,f 

Onthebasisoftheseexperiments,weexaminedthereactionofmethyI1-hydroxyindoIe-3-acetate値a),readily

availabIefrommethyIindoIe-3-acetate(5a),２ｗｉｔｈ８５％HCOOHexpectmgtheformationofmethyl5-

hydroxyindoIe-3-acetate件a)SurprisingIy4awasnotfOrmedataII,insteadanoveItypeofdimerizationoccurred

resultinginthefonnationofhexacyclicdimer(7a)Ihydroxydimer(Ba),and5ain20,８，ａｎｄ14％yieIds,respec‐ 

tiveIyWhereasamixtu｢eoftrifluoroaceticacid(TFA)andacetonitrile(1:1,v/V)reactedwith6aaffording3％yield 

ofanotherdimerPa)togetherwith7a(27％),Ｂａ(5％),and5a(14％).ＷｈｅｎTFAalonewasusedatroomtemper‐ 

ature,fOrmationof7awasnotobserved,ａｎｄ８ａａｎｄ９ａｗｅｒｅｐｒｏｄｕｃｅｄｉｎ４８ａｎｄｌ７％yieIds,respectiveIy， 

MethyI1-hydroxyindoIe-3-propio､ate(6b)aIsoafforded7bBb,ａｎｄ５ｂｉｎ３９,11,ａｎｄ２６％yieIds,respectiveIy,by 

thereactionwith85％HCOOHUndersimiIarreactionconditions,methyll-hydroxyindoIe-3-butyIaｔｅｃｃ)gave7c 

(47％)and5c(28％),whilel-hydroxy-3-(4-acetoxybutyI)indoIe(6.)produced7d（36％）ａｎｄ８ｄ(41％)By 

contrast,Ｍ〕-acetyI‐(6e）andMD-methoxycarbonyI-1-hydroxytryptamine(61)producedonIy5-hydroxy

compoundsI4e,４fanditsformylderivatives）inthereactionwith85％HCOOHasreportedpreviousIy､３０f 

parlicuIarinterestarethereactionsofthesecompounds(6eand60withotheracidsThus,when6ewasreacted 
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kabutane 

aII-cjs-dibenzo[b,gItetracycIo‐ 

[7.2.104''１．０６''０]dodecane 

1,10-diaza-920-dioxakabutane 

aII-cjs-1,10-diaza-920-dioxadibenzo[b,91‐ 

tetracycIo[7.2.1.04,11.06,10]dodecane 
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ｗｉｔｈTFA,７e’９e,andMD-acetyl-5-hydroxytryptaｍｉｎｅ仰e)wereproducedin33，１７，ａｎｄ１３％yieIds，

respectively､However,if８５％phosphoricacidwasempIoyedto6e，４ｅｗａｓｎｏｔｆｏｒｍｅｄ，ａｎｄ７ｅ，５ｅ，and 

unreactedstartingmateriaI(6e)wereoblainedin44,１６，ａｎｄ５％yieIds,respectiveIy・Thecarbamate(61)，

contrastedwithseemingIysimiIarsubstratece),produced5-hydroxy‐MD-methoxycarbonyⅡryptamine(41ｌ１６％） 

togetherwith7f(9％)and5f(13％)bythereactionwith85％phosphoricacid 

Inthecasesof3-aminomethyI-1-hydroxyindoIederivatives,ｓｕｃｈａｓ６９，６ｈ,ａｎｄ６Ｉ,noisoIableproductswere 

obtainedbecausetarwasIbnnedimmediateIyafteradditionofsuchweakacidas85％ＨＣＯＯＨ・

AIkalinehydroIysisof7a7d,and7ewithaqueous2N-NaOHaffordeｄ７１(97％),７ｋ(98％),ａｎｄ７Ｉ(75％)， 

respectiveIy,Reductionof7aand7cwithLiAIH4produced7m(81％)ａｎｄ７ｋ(99％),respectiveIy､Sincethe 

diazotizationof71withNaNO2-AcOHandsubsequentaIkalinetreatmentproduced7min７１％yieId,structuresof 

7aand7earecorreIatedeachotherFurthermore,brominationof7dinCHCI3affOrdeddibromocompoundOO） 

ｉｎ６６％yieIdAmongthesevariousderivatives,ｏｎＩｙ７ａｗａｓｌｂundtobesuitabIeforstructur副determinationbyX‐

raysingIecrystaIIographicanaIysisTheresuItsshowninFigurelcIearIyshowthatthehexacycIicdimer(7a)has 

characterislicKabuto(JapaneseancientsoIdiersheImet）likestructureinshape､ｓｏ,wewouIdIiketogivekabut‐ 

aneastheshortnameforthistypeofparentskeIeton,ａⅡ-鵬dibenzo[b,ｇ]tetracycIo[7.2.1.04,11.06,101‐

dodecane(11).AccordingIy,motherskeIeton(12)ofhexacycIicdimersistermedl,10-diaza-9,20-dioxakabutane 

ThestructureofBawasestablishedasfOIIows､ThusImethyIationwithdiazomethaneled8ato1-methoxydimer 

(13)in９２％yieIdrevealingtheexistencesofl-hydroxyandl-methoxy9roupintherespectivemoIecuIes(8aand 

l3).Thecompound(13)wasaIsosuitabIecrys制sfOrX-raysingIecryst副IographicanalysisandtheresuItsshown

inFigure2confirmeditsstruciure、

Catalytichydrogenationofl3with１０％Ｐ｡/Cremovedl-methoxygrouptoafforddimer(ｇａ)ｉｎｇ4％yield 

AIthoughsubsequenttreatmenｔｏｆ９ａｗｉｔｈ２Ｎ－Ｈ２ＳＯ４ａｆｆｏｒｄｅｄｌ４ｉｎ９３％ｙｉｅｌｄ，formationofl5wasnot 

observedataⅡ､Ontheotherhand,2,3-dihydro-2,2-bisindoIeO6)waspreparedin94％yieIdaccordingto 

Bergman,sreporl3reacting5awithTFAOxidationofl6withdichIorodicyanoquinoneproduced9a(75％),which 

wasidenticaIwiththatderivedfroml-methoxydimer(13） 

InconcIusion,wefoundthatl-hydroxyindoIecompoundsaresensitivetoacidsandundｅｒｇｏfourtypesof 

competingreactions;dehydroxyIation,nucIeophiIicsubstitution,dimerization,andIbrmationofhexacycIicdimer、

ThedirectionofthereactionseemslobedetermineddependingonthesubtIebaIanceofsubstratestructures， 

acids,andreactionconditionsWearecontinuinginvestigationstoclarilythesecompIexfactorsandtoexpand 

thechemistryofal7-disubstituted1,10-diaza-9,20-dioxakabutanes． 
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