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2-Amino-4-(1-methyIindoI-3-yl)thiazoIe(11c)hasacharacteristic Abstlacf 

nucIeophiIicnatureatthe5-positionandaddtothe4-positionofacetyIpyridiniumacetate 

(13)producing2-acetylamino-5-(1-acetyl-1,4-dihydropyridin-4-yI)-4-(1-methyIindoI-3-yI)‐ 

thiazoIe(1c).ItsstructurewasestabIishedbyX-raysinglecrystaIIographicanalysis、

AppIyingtheresuIts,ｓｉｍｐｌｅsynthesesoftherelatedtris-(1a-band2-8)andtetrakis‐ 

linkedheterocycIes(9)wereachieved． 

AvarietyofheterocycIiccompoundshavebiologicaIactivities,２１，ordertodeveIopnewleadcompounds,we 

havedesignedanoveItypeofcompoundswhichareconsistedofpIuraIheterocyclesconnectedeachother 

throughsingIebond,WecancIassiIythesecompoundsasmuIti-IinkedheterocycIes・I、thisCommunication,we

wishtoreportthesynthesesoftris‐(1a-cand2-8)andtetrakis-IinkedheterocycIes(9)incIudingindoIe， 

isoquinoline,pyridine,pyrrole,andthiazoIeasacomponentofheterocycIes、

3-ChloroacetyI-1-methoxyindoIe(10a),preparedfroml-methoxyindoIe3in８０％yieldaccordingtoourpro‐ 

cedure,3awasconvertedto4-(1-methoxyindoI-3-yI)-2-aminothiazoIe(11a,６８％)bythereactionwiththiourea・

SimiIarIy,３－chIoroacetyIindo1e(10b)ａｎｄ‐1-methylindo1e(10cIwereconvertedtothecorrespondingllb(９５％） 

aｎｄｌｌｃ(94％).Interestingly,their5-positionsof2-aminothiazoIepartwerenewIyfoundtohaveaCharacteristic 

nucIeophiIiccharacter､Thus,whenllawastreatedwithamixtureofpyridineandaceticanhydride(AC２０)at 

roomtemperature,tris-IinkedheterocycIe,２－acetyIamino-5-(1-acetyI-1,4-dihydropyridin-4-yl)-4-(1-methoxyindoI‐ 

3-yl)thiazoIe(1a),wasproducedin36％yieIdtogetherwithl2a(55％).UndersimiIarreactionconditions,１１b 

andllcproducedlb(65％)ａｎｄｌｃ(42％)inadditiontol2b(34％)ａｎｄｌ２ｃ(46％),respectiveIy、

TheaboveresultsareremarkabIefindingsbecauseacetyIpyridiniumaceIate（13,jnsjruformationuponmixing 

pyridineandAc20)hasnotbeenreportedtoreactatthepyridinepartwithnucreophiIesexceptonecase､４ 

Basedonthischaracter,１３hasIongbeenutilizedasacetyIatingreagentcombmingpyridineandAc20.1,order 
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tocIarifythereactivityof5-positionof2-aminothiazoIes,reactionsofl3withl4a-fwereexamine｡､TheresuIts 

wereexcIusiveformationsof2-acetyIaminothiazoIes(15a－０.SurprisingIy,iOrmationsofltypetris-Iinkedco、‐

poundswerenotdetectedataIIineverycase， 

ThestructureoflcwasdeterminedbyX-raysingIeclystaIIographicanaIysisandtheresuIｔｓａｒｅｓｈｏｗｎｉｎＦｉｇｕｒｅ1. 

5-Bromo-2-bromoacetyIpyrroIe(16)afforded2-aminothiazoIe(17a,９４％),whichreactedwithpyridineandAC20 
toaffOrd2(34％)andl7b(47％).DDQoxidationof2successfUIIylransformedl,4-dihydropyridineparttopyridine 

and2-acetyIamino-4-(5-bromopyrroI-2-yI)-5-(pyridin-4-yI)thiazoIe(3)wasproducedin93％yieIdSimilarIy,３－ 

chIoroacetyl-1-tosyIpyrroIe(18a)wasconvertedto2-aminothiazoIe(19ａ９６％).Thereactionofl9awithpyridine 
andAc20affOrded2-acetyIaminothiazoIeにOa,94％)asasoIeproduct・Underthesamereactionconditions,Ⅳ‐

unsubstitutedpyrroIe(19b),obtainedin72％yieIdbyaIkaIinehydro1ysisofl9a,generatedatris-Iinked 
heterocycIe(4,39％)inadditionto20b(59％)． 

Figurel・
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Theelectrondensityofthe5-positionseemtogovernthereactivitiesof2-aminothiazoIes､Thus,thereactionwith 

l30ccurredonIyinthecaseswhereb-vaIuesofthe5-positionintheirl30NMRspectra,ｓｕｍｍａｒｉｚｅｄｉｎＴａｂＩｅｌ， 

areIowerthanlO1ppm､TheseresuItscIearIysuggestthat2-aminoand4-indolyIor4-pyrroIyIgroupsonthe 

thiazoIenucIeuscooperatetoincreasetheeIectrondensityofthe5-position,andtumittoasoftnucleophiIe． 
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TheabovesoftnucleophiIescouIdaIsoreactwithotheriminiumsaIts,５ＦｏｒｅｘａｍｐＩｅ,１１creactedwithmethyI 

nicotinateinAc20toproduce5(61％)andl2c(38％),whiIethereactionwithisoquinoIineandAc20afforded6 

(90％)ａｎｄｌ２ｃ(8％).Furthertreatmentof5withDDQafforded7in77％yield 

4-(PyrroI-2-yI)-2-aminothiazole(21b),obtainedfroml8bthrough21ain57％overallyieldbyasequentiaIreaction 

withthioureaandsubsequenthydroIysis,wasaninterestingsubstrate､When21breactedwithisoquinoIineand 

AC2qtheaminogroupandthe5-positionofthiazoIewerecompleteIyinertandonIyq-positionofpyrroIereacted 

tｏｐｒｏｄｕｃｅ８ａ(82％).ThecompoundIBa)couIdfurtherreactwithpyridineaｎｄＡｃ２０ｔｏｇｉｖｅ８ｂ(45％)andthe 

desiredtetrakis-Iinkedheterocycle,２－acetyIamino-5-(1-acetyI-1,4-dihydropyridin-4-yI)-4-[5-(2-acetyl-1,2-djhy‐ 

droisoquinoIin-1-yl)pyrrol-2-yl]thiazoIe(9,40％)． 

Inconclusion,wefoundthatsomeof2-aminothiazoIeshaveanexcellentnucIeophiIicnatureatthe5-positionand 

addeventoacetylpyridiniumacetategMng1,4-dihydropyridines,UtiIizingthisnoveIreaction,simpIesynthesis 

methodforvariousmuIti-Iinkedheterocycleswasdeveloped 
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