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AStraightfDrwardPreparationofCl1iralS-(Aminomethyl)oMzole 
Derivativesfromoc-AminoEstersmdoc-LithiatedIsocyanides 
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Aneilicientandgeneralpreparationofseveralchiral/Mprotected5-(aminomethyl)Oxazoleshasbeenaccom‐ 
plishedbytreatmentof/Vprotectedoc-aminoesterswithoc-lithiatedisocyanides,obtainedbymetalationofmethyl 
andbenzylisocyanideswithBuLiorofethylisOcyanidewithlithiumdiisopropylamide、

Ｋｅｙｗｏｒｄｓ（aminomethyl)oxazole;chiralsynthesis;isocyanidea-metalated;o(-aminoester;enantiomericpurity 

oxazole8awasproducedin769'byield(entry4).Itislikely 
thatthemethoxideliberatedsimultaneouslywiththefbr＿ 
mationofthea-isocyanoketone3actspartlyasanaddi-
tionalbase・Theenantiomericpurityof8athusobtain-

edwasestimatedtobe98％eeonchiralHPLCanalysis， 
revealingthatnoracemizationhadoccurredunderthe 
conditionsemployed 
Havingestablishedtheoptimumamountofllfbrthe 

conversioｎｏｆ５ａｉｎｔｏ８ａ,wetriedtoapplytheseconditions 
tothereactionsofjVBoc-a-aminoesters5b-e,６，and7 

witha-lithiatedmethylisocyanide（11).Theresultsare 
includedinTable2・Theprolinederivative6，aswellas

5b-dbearingtheNHgroup，providedthecorrespond-
ing5-(aminomethyl)oxazoles9and8b--dingoodtofair 
yieldsInthecaseoftheserinederivative5epossessinga 
freeOHgroupwhichcanprotonatethea-lithiatediso-
cyanidel１，ａｎｉｎｃｒｅａｓｅｉｎｔｈｅａｍｏｕｎｔｏｆｌｌｆｒｏｍ２５ｔｏ 
３．５ｍｏｌｅｑｒａｉｓｅｄｔｈｅｙｉｅｌｄｏｆ８ｅｆｉＦｏｍ４1％ｔｏ６６％・Ｔｈｅ

Thesyntheticsignificanceofa-metalatedisocyanides 
(type2)hasbeensuHicientlyrecognized1)sinceSch611kopf 
andGerhartreportedthatmetalationofalkylisocyanides 
(typeｌ)withBuLioccursattheiro(-position2)Reaction 
ofsuchⅨ-metalatedisocyanideswithsuitableacylating 
agents（e､9.,acidchlorides，carboxylicesters，ｌＷＶｎｉ‐ 
alkylamideMndacidanhydrides)givesoxazoles(type４） 
vjanonisolableintermediateo(-isocyanoketones(type3).3） 
Oxazolesareofpercnnialinterestbecauseofnotonlythe 
existenceofthisringasaconstituentofalargenumber 

ofnaturalproducts,4)butalsothediversityofitschemical 
reactivity5）Recently,wehavereportedthefirstchiral 
synthesisoftheSZ〃ｃｈ"osandOpﾉtjo〃肱aalkaloid（－)‐
normalindine(19)througharoutestartingfromthe5‐ 
(aminomethyl)oxazolederivative8a，obtainedfromjVと
Boc-L-alaninemethylester（5a）ａｎｄｏ(-lithiatedmethyl 
isocyanide（11),ａｎｄexploitingintramolecularoxazole-
olefinDiels-Alderreaction6)Inthepresentpaper,wewish 
torecOrdthedetailsofconvenientpreparationsofchiral 
5-(aminomethyl)oxazolesflromavarietyofo(-aminoesters 
employinga-lithiatedisocyanides、
Inthefbrmationofoxazolesfromthｅａ－ｍetalated 

isocyanides2usmgcarboxylicestersasacylatingagents， 
2moleqof2isgenerallyrequired,exceptincertaincases， 
becausetherelativelyacidica-isOcyanoketones3fbrmed 
atfirstarerapidlydeprotonatedbyunchangeda-metalated 
isocyanides2.3b)SincelVBoc-L-alaninemethylester(5a） 
possessesanadditionalacidicNHgroupwhichwouldalso 
protonatetheⅨ-metalatedanion,wefirstinvestigatedthe 
efIbctofｔｈｅａｍｏｕｎｔｏｆｌｌｏｎｔｈｅｃｏｎｖｅｒｓｉｏｎｏｆ５ａｉｎｔｏ 

８ａＴｈｅｒｅｓｕｌｔｓａｒｅｌｉｓｔｅｄｉnTableLAllreactionswere 

carriedoutbytreatmentof5awithllintetrahydrofnran 
(THF)at-78°Ｃfbr30min,fbllowedbywarmingtoOoC 
andquenchingwithAcOH・Thebestresultwasobtained
byemploying2・Ｓｍｏｌｅｑｏｆｌｌ:undertheseconditions,the
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isalsounabletobeefficientlymetalatedwithBuLi,2)such 
metalationwouldbecomefeasiblebyusingstrong,Weakly 

nucleophilicbasessUchaslithium2,2,6,6-tetramethylpi-
peridideandlithiumdiisopropylamide（LDA).'｡)Thus， 
d-1ithiatedethylisocyanide（13),preparedbytreatment 
ofethylisocｙａｎｉｄｅｗｉｔｈＬＤＡａｔ－７８ｏＣ，converted5a 
intotheoxazolel8in47％yieldwithoutracemization 
(98％ee)． 

Inconclusion，astraightfbrwardpreparationofchiral 
jVBoc-5-(aminomethyl)oxazolesfiFomjVBoc-a-aminoes‐ 
tersanda-lithiatedisocyamdeshasbeenachievedOwing 
toawidevarietyofchemicalreactivitiesoftheoxazole 
ring,theseoxazolescouldbeimportantassourcesfbrthe 
synthesisofchiralcompounds,includingnaturalproducts， 
asexemplificdbyourrecentsynthesisof(－)-normalindine 
(19).6)Furtherstudiesonthereactivityoｆｏ(-metalated 
isocyanidesandtheuseofchiraloxazolesfbrnatUral 
productsynthesisareinprogrcssinourlaboratory． 

Table2Prcparationofthe5-(Aminomethyl)oxazoles8-10,17,and 
l81ipomthea-AminoEsters5￣7andthea-LithiatedIsocyanides１１－１３｡） 

Ester lsocyanideProductYield(％） Entry 
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(7)Fordetailsofreactionconditions,seeExperimentaL6）Thea-aminoester5e 
wasrecovereｄ(25％)．ｃ）Inthiscase,３５(entry5)ｏｒ1.5(entry9)moleqofll 
wasuscd．‘）Inaddition,theoIefinl4wasobtained:Ｅｎｔｒｙ７,４０％；ｅｎｔｒｙ８， 
20％;ｅｎｔｒｙ９,１６％．ｅ)ThereactionwasquenchedbyaddingAcOHat-78oC 
DThea-Iithiatedisocyanidel3wasgeneratedmsjZ皿ｂｙｕｓｉｎｇＬＤＡ、

ＭｆｌＥｉｏ撒費
１４・１５１６

Experimental 
GeneralNotesAllmeltingpointsweredeterminedonaBiichimodel 

530capillarymeltingpointapparatusandarecorrectedF1ashchro‐ 
matography10)wascarriedoutbyusingMercksilicagel60(No9385)． 
SpectrareportcdhereinwererecordedonaJEOLJMS-SX102Amass 
spectrometer,aShimadzuFTIR-81001Rspectrophotometer,ｏｒａＪＥＯＬ 
ＪＮＭ－ＧＳＸ－５００(ｌＨ５００ＭＨｚ)NMRspectrometer､Chemicalshiftsare 
reportedin6valucsrelativetointernalMe4Si、HPLCwasperfblmed
onaSumichiralOA-4600columnattachedtoaTosohCCPD-8020 

system，ａｎｄｐｅａｋｓｗｅｒｅｌｏｃａｔｅｄｂｙｕｓｉｎｇａＵＶａbsorbancedetector 
operatedat230nmOpticalrotationsweremeasuredwithaHoriba 
SEPA-300polarimeter・ElementalanalysesandMSmeasurementswere
perfbrmedbyMr、YItatani，Ｄｒ．Ｍ、Takani，andtheirassociatesat
KanazawaUniversityThefbllowingabbreviationsareused:ｂｒ＝ｂroad， 
。＝doublet,ｍ＝multiplet,ｓ＝singleL
MaterMsTheknownisocyanidesandノVBoc-a-aminoesterswere

preparedaccordingtothereportedprocedures：methylisocyanide11)； 
ethylisocyanidel１．１２);Sal3);Sbl4)；Scl5)；5.16)；５e13,17,18)；619);7.18,20） 
BcnzylisocyanidewaspurchasedfromA1drichChemicalCo.，Inc・

GeneralProcedurefDrtheSynthesisof/VLBoc-5-(Aminomethyl)oxazoles 
(Tables1,2):Preparationof(S)-5-[1-(rerr-Butoxycarbonyl)aminoethyl]‐ 
oxazole(8a）（Entry4inTablel）Asolutionofmethylisocyanide 
(205ｍｇ,5.0,mol)inＴＨＦ(6ｍl)wascooledto-78゜Cinanatmosphere
ofN2,andaL6Msolution(3.4ｍ1,5.4,mol)ofBuLiinhexanewas 
addeddropwiseｏｖｅｒｌＯｍｉｎＡｆｔｅｒｔｈｅｍｉｘｔｕｒｅｈａｄｂｅｅnstirredfbr 
l5min,asolutionof5a(406ｍｇ,2.0,mol)inＴＨＦ(2ｍl)wasintroduced 
dropwiseoverlOminStirriｎｇｗａｓｃｏｎｔｉｎｕｅｄａｔ－７８ｏＣｆｂｒ３０ｍinand 
thereactionmixturewaswarmｅｄｔｏＯｏＣｄｕｒｉｎｇｌ５ｍｉｎＡｆｔｅｒａｄdition 

ofAcOH(0.31ｍ1,5.4,mol)andconcentrationoftheresultingmixture 
underreducedpressure，theresiduewaspartitionedbetweenHzOand 
etherTheetherealextractswerewashedwithsaturatedaqueousNaCl， 

driedoveranhydrousMgSO4,andconcentratedmyaczmtoleaveapale 
yellowoiLPurificationoftheoilbyHashchromatography［heXane-
AcOEt(3:2,Ｖ/v)]provided8a(324ｍｇ,７６％)asacolorlesssolid・The
enantiomericpurity（98％ee）ofthissolidwasestimatedbyHPLC 
analysis［hexane-EtOH（200:１，Ｖ/v)；Ｌ２ｍｌ/min］Recrystallization 
fromhexaneafIbrdedananalyticalsampleascolorlessneedles，mp 
465-47.5°Ｃ;[α]88-85.1゜(c＝1.00,MeOH);ＭＭ/z:２１２(Ｍ+);IR
vM:lPIcm-1:３３４５(NH),１６８４(carbamatcCO);'H-NMR(CDCl3)６： 
1.45(9Ｈ,s,ＣＭｅ３),Ｌ49(3Ｈ,ｄ,ノー6.8Ｈｚ,CHL1E),4.76(1Ｈ,ｂｒ,ＮＨ)，
４．９７(1Ｈ,ｂｒ,Ｃ且Ｍｅ),６９１［1Ｈ,s,Ｃ(4)-H],７８０[ｌＨ,s,Ｃ(2)-H］Ａ"αﾉ．
CalcdfbrC1oH16NzO3：Ｃ，56.59；Ｈ，7.60;Ｎ，13.20．Found：Ｃ，56.47； 
Ｈ,７．６１；Ｎ，13.17． 

TheotheroxazoleswerepreparedfiFomtheN-Boc-o〔-amlnoesters
５a-C,６，and7inamannersimilartothatdescribedaboveTheresults 
aresummarizedinTable2andtheoxazoles8b-e，９，１０，１４，andl7 

thusobtainedwerecharacterizedasfbllows、

５－[(ZerZ-Butoxycarbonyl)aminomethyl]oxazole（8b)：RecrystaUized 
fiPomhexane-AcOEt(20:1,Ｖ/v)togivecolorlessneedles,mp41--42oC； 
ＭＳｍ/z:198(Ｍ+);IRvlWcm-1:3330(NH),1678(carbamateCO)； 
ｌＨ－ＮＭＲ(CDCl3)６:１．４５(9Ｈ,s,ＣＭｅ３),４３７(2Ｈ,ｄ,ノー4.9Ｈｚ,ＣＨ２)，

Ｗ艤垪。
ｅ 

１９ １８ 1７ 

oxazolidineester7,however,producedtheoxazolelOin 

only27％yieldtogetherwithasignificantquantity(40％） 
oftheoxazoleolefinl47)Theolefinl4isconsideredto 

havearisenWZzthealkoxidesl5and/ｏｒ16,sincelOwas 

almostquantitativelyrecoVeredontreatmentwithll 
undersimilarconditionstothoseemployedfbr7・Ａｄｄｉｔｉｏｎ
ｏｆＡｃＯＨａｔ－７８ｏＣｗｉｔｈｏutwarmingthereactionmixture 
tｏＯｏＣｉｎｃｒｅａｓｅｄｔｈｅｙｉｅｌｄｏｆｌＯｔｏ４５％．Furthermore， 
ｔｈｅｕｓｅｏｆＬ５ｍｏｌｅｑｏｆｌｌ,insteadof2・Smoleq,affbrded
lOin53％yield,accompaniedbyaloweramount(16％） 
oftheby-productl4，suggestingthatthefblmationｏｆ 
ｌ４ｗｏｕｌｄｂｅｐｒｏｍｏｔｅｄｂｙｅｘｃｅｓｓｌｌ・Asmallextentof
racemizationwasobservedfbrtheoxazoles9(92％ｃｃ） 

andlOuq/bee)thatbearnoNHhydrogeninthecar‐ 
bamategroupattachedtothechiralcenter・
Wenextinvestigatedtheapplicabilityoftheabove 

oxazole-fbrmationmethodtootheralkylisocyanidessuch 

asbenzylandethylisocyanides,whichwouldbeexpected 
toproducechiral4-substituted5-(aminomethyl)oxazoles 
(typeｓ17,18).8)Treatmentof5awitM-lithiatedbenzyl 
isocyanide(12),derivedfrombenzylisocyanideandBuLi 
at-78oC,2)providedtheoxazolel7in919'byield(Table 
Z).However,applicationofaSimilarproceduretoethyl 
isocyanidegaveacomplicatedmixtureofmanyproducts， 
fiomwhichthedesiredoxazolel8wasobtainedinonly 

13％yieldMetalationwithBuLiisknowntofailwith 
lessacidico(‐alkyl-substitutedisocyanides(e9.,cyclohex‐ 
yl1q)andbutylisocyanides9))Althoughethylisocyanide 



、！
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４９２(1Ｈ,ｂｒ,ＮＨ),６９７［1Ｈ,s,Ｃ(4)-H],７．８１［1Ｈ,s,Ｃ(2)-HlA"αﾉ．（1:1,Ｖ/v)]afIbrdedl8(212ｍｇ,47％)asapaleyellowoil,[α]B6-549o 
CalcdfbrC9H14N203:Ｃ,54.53;Ｈ,712;Ｎ,１４１３.Found:Ｃ,5444；（c＝048,CHCl3);ＭＭ/z:226(Ｍ+);IRv鵲?'｡cｍ~':3445(NH)､l709
H,7.08;Ｎ,14.19.．（carbamateCO);’Ｈ－ＮＭＲ(CDCl3)６：１．４３(9Ｈ,ｓ,ＣＭｅ３),１．４５(3Ｈ， 
（S)-5-[1-(にrz-Butoxycarbonyl)amino-2-phenylethyl]oxazole(8c):Ｒｅ‐。,ノー６３Ｈｚ,ＣＨ此),２２０［3Ｈ,s,Ｃ(4)-Ｍe],４８２(ｌＨ,ｂｒ,ＮＨ),４９４

crystallizedfiromhexanctogivecolorlessnecdles,mp86-88oC;[α];’（ｌＨ,ｂｒ,ＣＨＭｅ),７．７０［ｌＨ,s,Ｃ(2)-H];high-resolutionMSCalcdlbr 
-383゜(c＝LO1,CHCl3);ＭＳｍ/z:２８８(Ｍ+);IRvMMPIcm-1:３３７０C11H18N203:226.1317,Ｆ。und:2261317.Theenantiomencpurityof
（ＮＨ),１６９２(carbamateCO);ｌＨ－ＮＭＲ(CDCl3)６:１．４０(9Ｈ,s,ＣＭｅ３)，thisoilwasestimatedtobe98％eebyHPLCanalysis［hexane-EtOH 
３．１２（2Ｈ，。,Ｊ＝6.8Ｈｚ,CH2Ph)，４．８１（1Ｈ，ｂｒ,ＮＨ)，５．１４（1Ｈ，ｂｒ，（200:1,Ｖ/v);ＬＯｍｌ/ｍin］
ＣＨＣＨ２),６．７９［1Ｈ,s,Ｃ(4)-H],7.06-7.28(5Ｈ,ｍ,CH2Ell),７８２［1Ｈ， 
ｓ,Ｃ(2)-ＨｌＡ"α/､CalcdfbrC16H20N203:Ｃ,６６６５;Ｈ,699;Ｎ,９７２ReferemcesandNotes 
Found:Ｃ,66.54;Ｈ,699;Ｎ,9.67.ｌ）Forreviewsona-metalatedisocyanides,Seeα)HoppeD,Ａ',９２Ｗ・

Ｃｈｅ"1.,伽剛助gﾉ.,13,789-804(1974);６)Sch611kopfUルノ｡.，（S)-5-[2-Benzyloxy-1-(Zerr-butoxycarbonyl)aminoethyl]oxazole(8.)： 
16,339-348（1977);ｃ)肱、,ｈｒｅＡＰＰﾉ.Ｃｈｅ､.,51,1347-135SPurifiedbyflashchromatography[hexane-AcOEt(2:1,Ｖ/v)]togivea 

colorlessoil,[oqB3-319.(c＝LO3,CHCl3);ＭＳｍ/z:３１８(Ｍ+);IＲ（1979） 
ｖ器？'：cm-1:3445(NH),１７１３(carbamateCO);lH-NMR(CDCl3)５：２）Sch611kopfU，GerhartF，Ａ"gew．Ｃ/jel".,〃[・ｍａ１ｇＬ７、
Ｌ4５（9Ｈ,ｓ,ＣＭｅ３),3.72-3.82(2Ｈ,ｍ,CHCＨ２),４．５１ａｎｄ４．５５（lＨ805-806(1968） 
each，ＡＢｔｙｐｅｄ，s,ノー１２Ｈｚ,Ｃ且ZPh)，５．０６ａｎｄ５．２２（lHeach，ｂｒ，３）α)Sch611koPfU.,Schr6derR,Ａ"９２Ｗ､Ｃｈｅ腕.,83,358-359(1971)；
Ｃ巳ＣＨ2,ＮＨ),６９８［1Ｈ,s,Ｃ(4)‐Ｈ],7.25-736(5Ｈ,ｍ,Ｐｈ),７．８０［ｌＨ，６)Schr6derR,Sch611kopfU,ＢｌｕｍｅＥ,HoppeI.,ＪＷＳ/zｲsLie6jgsA""Ｃ/１２"1.,1975,533-546;ｃ)HennekeK.-Ｗ.,Sch611kopfU.， ｓ,Ｃ(2)-Ｈ];high-resolutionMSCalcdfbrC17Hz2NzO4:3181580,Found： 
318.1593.NeudeckerT.,j伽.,1979,1370-1387;‘)SuzukiM.,IwasakiT，

MiyoshiM，ＯｋｕｍｕｒａＫ.，MatsumotoK.，Ｊ、Ｏ'９．ＣﾉＩＣ"１，３８，（S)-5-[1-(［ＢｒﾉｰButoxycarbonyl)amino-2-hydroxyethyl]oxazole（8e)： 3571-3575（1973);ｅ）MatsumotoK.，SuzukiM，MiyoshiM， Purifiedbyflashchromatography[hexane-AcOEt(1:2,Ｖ/v)]togivea 
OkumuraK.,SylMesiF,1974,500-50L slightlyyellowoil,[α]奇-45.5゜(c＝100,CHC13);ＭＳｍ/2:228(Ｍ+)；

ＩＲｖ鰐'３cm-1:3615(OH),3440(NH),1711(carbamateCO);lＨ－ＮＭＲ４）Forarevicwonoxazolealkaloids,seeJacobsHM,BurkeBA，‘`TheAlkaloids,，，ＶＯＬ35,ｅｄ・byBrossiA.,AcademicPress,Inc.，
（CDCl3)６:Ｌ４６(9Ｈ,s,ＣＭｅ３),２５１（1Ｈ,ｂｒ,ＯＨ),３．８８－３９８(2Ｈ,ｍ， 
ＣＨｚＯＨ),4.96(1Ｈ,br,ＣＨＣＨ２),5.26(1Ｈ,br,ＮＨ),701［1Ｈ,s,Ｃ(4)-Ｈ]，SanDiego,1989,Chapter6 
７８３［1Ｈ，ｓ，Ｃ(2)‐Ｈ]；high-resolutionMSCalcdlbrＣ１０Ｈ１６Ｎ２０４：５）Forreviewsonthechemistryofoxazoles,seeα)HassnerA.,Fischer 
228.1110,Found:228.1107.Ｂ，比にroCycノビs，35,1441-1465（1993)，andreferencescited

therein;６)TurchilJ,Ｉ７ＭＤｚｇＣｈｅ"z・Pro`・RCS・ＤＢＶ.,20,32-76（S)-5-[1-(に''一Butoxycarbonyl)pyrrolidin-2-yl]oxazole(9):Purifiedby
Hashchromatography[hexane-AcOEt(1：1,Ｖ/v)]togiveacolorlessoil，（1981);c)IddonB,Hejelocycノビs,37,1321-1346(1994）

６）OhbaM.,ＫｕｂｏＨ,FUjiiT,IshibashiH,SargentMV.､Arbain ［α]86-91.2｡(c＝LO1,CHCl3);ＭＳｍ/z:238(Ｍ+);IRv鯛1698ｃｍ-1
（carbamateCO);'Ｈ－ＮＭＲ(CDCl3)５:１．３７(6Ｈ)ａｎｄＬ４５(3Ｈ)(seach，、,、"αhe｡、〃Ｌα/・'38,6697-6700(1997)．
ＣＭｅ３),190-225(4H)and335-3.60(2Ｈ)(ｍeach,threeCH2，s),４９１７）Similarreactionsleadingtothefbrmationofolefinshavebeen 
（2/3Ｈ)ａｎｄ５０４(1/3Ｈ)(breach,ＮＣH),６．８５［1Ｈ,ｂｒｓ,Ｃ(4)-Ｈ],７．７７reported:α)MefTteP.,GauzyL,BranquetE,DurandP.,ＬｅＧｏｌｆｉｃ 
［1Ｈ,s,Ｃ(2)-Ｈ];high-resolutionMSCalcdfbrCl2H18N203:238.1318,Ｆ,Ｔｅｊｒａｈｅ小o",52,11215-11238(1996);6)ReginatoG,MordiniA,CaraccioloM.,Ｊ､Ｏ'宮,Ｃｈｅ机,62,6187-6192(1997)．Found：238.1318．TheenantiOmericpurity（92％Ce）ofthisoilwas 
determinedbyHPLCanalysis[hexane-EtOH(100:1,Ｖ/v);0.8ｍl/ｍin］８）Forthesynthesiso｢5-(aminomethyl)-4-methoxycarbonyloxazoles 

homopticallyactiveN-Boc-a-aminoacidsandmethylisocyano‐ （S)-5-[3-(にr【-Butoxycarbonyl)-2,2-dimethyloxazolidin-4-yl]oxazole
（10）ａｎｄ５－[1-(にrﾉｰbutoxycarbonyl)aminoethenyl]oxazole（14)：Theacetatebyusingdiphenylphosphorazidate,ｓｅｅα）ＨａｍａｄａＹ，
crudeoilwassubjectedtoflashchromatography[hexane-AcOEt(2:1，ShioiriT，T1elrahedro〃Ｌα1.,23,235-236（1982);６)ShioiriT、

ＨａｍａｄａＹ.,HaeroCyc/ES,27,1035-1050(1988)． ｖ/v)］EarlierfractionsaHbrdedl4asacolorlessoil,ＭＳｍﾉﾆ:２１０(Ｍ+)； 
ＩＲｖ鵲F１ｺcｍ~':3435(NH),1720(carbamateCO);'Ｈ－ＮＭＲ(CDCl3），）MatsumotoK，SuzukiM，MiyoshiM.，ノＯ'9.CAe"1.,38,
6：Ｌ５０(9Ｈ,ｓ,ＣＭｅ３),５２３ａｎｄ５．６７(1Heach,ｓ,Ｃ＝ＣＨｚ),６１９（ｌＨ，2094-2096(1973)． 
ｂｒ,ＮＨ),７．１５［ｌＨ,s,Ｃ(4)-Ｈ],７．８３［ｌＨ,s,Ｃ(2)-Ｈ]．１０）StillWC,ＫａｈｎＭ.,ＭｉｔｒａＡ,ＪＯ'9.Ｃ/ｌｅ"Z.,43,2923-2925 

（1978） LaterfractionsintheabovechromatographyfilrnishedlOasacolorless 
solid,whichwasrecrystallizedfiFomHzOtoglvecolorlessprisms,ｍｐｌｌ）α)CasanovaJ.,Ｊｒ.,SchusterＲＥ,ＷｅｍｅｒＮ.、,ノ.Ｃﾉ１２"7.SOC.，1963,4280-4281;ｂ)SchusterＲＥ,ScottJ.Ｅ,CasanovaJ.,Jr.， 42-44°Ｃ;[α]85-85.5｡(c＝LO3,CHCl3);ＭＭ/z:268(Ｍ+);IRvIW 
l701cm-1(carbamateCO);ｌＨ－ＮＭＲ(CDCl3)６：１３６(6Ｈ)ａｎｄ１．４８“OrganicSyntheses,”ＣｏｌＬＶｏＬ５,ed・byBaumgartenHE,John
（3H)(seach,ＣＭｅ３),１．５６(6/5Ｈ),Ｌ５８(9/5Ｈ)，Ｌ６４(6/5Ｈ),ａｎｄ1.69WileyandSons,Inc,NewYork,1973,pp772-774． 
（9/5Ｈ)(seach,ＣＭｅｚ),403-4.22(2Ｈ,ｍ,ＣＨ２),４９９(3/5Ｈ)ａｎｄ５１３１２）JacksonHL,McKusickBC,“OrganicSyntheses,､，ＣｏｌＬＶｏＬ 
（2/5Ｈ)(ｍeach,ＣＨＣＨ２),694(3/5Ｈ)and698(2/5Ｈ)[seach,Ｃ(4)-Ｈ]，４，edbyRabjohnN,JohnWileyandSons,Inc.,NewYork,1963, 

Ｐｐ438-440. 7.82［ｌＨ,s,Ｃ(2)‐ＨＪＡ"αﾉ.CalcdfbrC13H2oN204:Ｃ,58.19;Ｈ,7.51； 
Ｎ,10.44.Found:Ｃ,58.01;Ｈ,7.53;Ｎ,10.40.Theenantlomericpurityl3）TarbellDS.,ＹａｍａｍｏｔｏＹ.,ＰｏｐｅＢＭ.,Proc・Ｍｚ[ﾉ.ｊｃａ｡､Scj、

us.』.,69,730-732(1972)．ofthesolidwasdeterminedtobe91％eebyHPLCanalysis［hexane-
EtOH（100:1,Ｖ/v);0.6ｍl/minl１４）SchwyzerR，SieberP.，KappelerH，ＨｅﾉMCAim・Ａａａ,42,

2622-2624(1959)． （S)-5-[1-(に"Butoxycarbonyl)aminoethyl]-4-phenyloxazole(17):Ｒｅ‐
crystallizedfromMeOHtogivccolorlcssnecdles,mpl37-138°Ｃ;[α];２１５）BogerJ,PayneLS,ＰｃｒｌｏｗＤＳ.,ＬｏｈｒＮＳ,ＰｏｅＭ,Blaine 
＋370｡(c＝1.01,CHCl3);ＭＳｍ/z:２８８(Ｍ+);IRvlWcm-1:３３６０ＥＨ,Ｕ１ｍＥＨ,SchornTW.,ＬａＭｏｎｔＢＬ,ＬｉｎＴ－Ｙ,Kawal 
（ＮＨ),１７０９(carbamateCO);'Ｈ－ＮＭＲ(CDC13)６:１．４３(9Ｈ,s,ＣＭｅ３)，Ｍ､，ＲｉｃｈＤ.Ｈ，ＶｅｂｅｒＤ.Ｆ,Ｊ・ＭｅｄＣﾉle"1.,28,1779-l790
L52(3Ｈ,。,Ｊ＝６８Ｈｚ,ＣＨ皿旦),497(1Ｈ,ｂｒ,ＮＨ),５３１(1Ｈ,ｂｒ,ＣｕＭｅ)，（1985）
733-7.73(5Ｈ,ｍ,Ｐｈ),７８５［ｌＨ,s,Ｃ(2)-Ｈ］Ａ"α/､CalcdlbrCI6H2o-l6）α)ＤｈａｏｎＭＫ.,ＯｌｓｅｎＲＫ,RamasamyK,Ｊ､Ｏ埴.Ｃｈｅ"恥47,
Ｎ203:Ｃ,66.65;Ｈ,6.99;Ｎ,9.72.Found:Ｃ,66.54;Ｈ,7.04;Ｎ,9.72.1962-1965（1982);ｂ）ＬｕｌｙＪ.Ｒ,DellariaＪ・Ｆ，PlattnerJ.Ｊ･，SoderquistJL,ＹｉＮ.,ibjd.,52,1487-1492(1987)． PreparationOf(S)-5-[1-(terr-Butoxycarbonyl)aminoethyl]-4-methylox‐ 

・azole(18)(Entryl2inTable2）Asolutionofdiisopropylamine(076ｍ1,17）TorriniL,ZecchiniGP.,AgrosiF,ParadisiMP.,JHaer0qvcﾉ・
ｄｌｅｍ.,23,1459-1463（1986)． ５．４，mol)inＴＨＦ(4ｍl)wascooledto-78oCinanatmosphereofN2， 

ａｎｄａ1.5Msolution(３６ｍ1,Ｍｍｍ０１)ofBuLiinhexanewasaddedl8）α)GarnerP,ＰａｒｋＪ.Ｍ､,ノ.ＯｒｇＣＡｅｍ.,52,2361-2364(1987)；
dropwiseAfter30min,asolutionofethylisocyanide(275ｍｇ,５．０，mol）６）GarnerP.，ＰａｒｋＪ.Ｍ､,“OrganicSyntheses,”ＶＯＬ70,ｅｄｂｙ ＭｅｙｅｒｓＡ．Ｌ，JohnWileyandSons，Inc.，NewYork，1992,ｐｐ・ｉｎＴＨＦ(2ｍl)wasaddedover5minStirringwascontinuedfbrl5min 
andasolutionof5a(406ｍｇ,２．０，mol)ｉｎＴＨＦ(2ｍl)wasthenaddedl8-28;c)McKillopA.,TaylorRJ.Ｋ,ＷａｔｓｏｎＲＪ.,LewisN．， 

Ｓｙ"/hesjF,1994,31-33． dropwlseoverlOmin・AfterthemixturehadbeenstirredfbrafUrther３０minat-78oCandwarmedtoOoCovcrl5min,thereactionwasl9）MilesNJ.,SammesPG,KenncwellPD,WestwoodRノ
Ｃｈｅ、､ＳＯＣ.，Perkj〃刃α"s､1,1985,2299-2305．quenchedbyaddingAcOH(0.31ｍ1,5.4,mol).Work-upoftheresulting mixturewasefYbctedaccordingto"GeneralProcedure”describedabove、２０）MoriwakeT.,ＨａｍａｎｏＳ,ＳａｉｔｏＳ.,ToriiS.,ＣＡｅｍ.Ｌα/・’1987,

Purificationofthecrudeoilbyflashchromatography［hexane-AcOEt2085-2088 


