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Achiralsyntheticroutetotheaminｏｅｓｔｅｒｓ５ａｎｄ６,whichcontainthefUndamentalframｅｗｏｒｋｏｆｅ"fim-

bricatine(e“3),hasbeendevelopedasapreludetothetotalsynthesisofthestarfishalkaloidimbricatine(3)． 
TheroutestartedfromthesulfUl炉containingL-phenylalaninederivative7andpmceededthroughkeystepssuch
ascyclizationoftheamide8withoutracemization，reductiontothel,3-cjs-tetrahydroisoquinoline9,andintro-
ductionofachiralCUとaminoacidmoietyintothechlorideｌ８ｂｙｔｈｅ“bis-lactimether，，method･

Keywordsimbricatine；benzyltetrahydroisoquinolinealkaloid；arylthiohistidinesynthesis；Bischlel=Napieralskicyclization； 
X-rayanalysis;bis-lactimether 

catine,5）wehavealreadyreportedthesyntheｓｉｓｏｆｔｈｅＬ‐ 
phenylalaninederivative7(95％ee)containingatthe2-posi‐ 
tionathiolgroupprotectedwiththe4-methoxybenzyl 
group6)Theinitialstepofthepresentworkwasco叩lingof
７with4-methoxyphenylacetylchloride，whichproceeded 
smoothlyunderSchotten~Baumannconditionstoprovidethe 
amide8in９８％yieldTheopticallypure8,obtainedhy 
recrystallizationofthecrudeamide,wasthensUbjectedto 
Bischler-NapieralskicyclizationusingPOCl3iｎｔｏｌｕｅｎｅａｔ 
８０ｏＣｆｂｒ７ｈｆｂｌｌｏｗｅｄｂｙＮａＢＨ４ｒｅｄｕｃｔｉｏｎｉｎＭｅＯＨａｔ 
－７８ｏＣ７）ＨｏｗｅｖｅＬｔｈｅｌ,3-cjlisomerDthatresultedasa 
soleproductin８３％overallyieldwasshown8)ｔｏｂｅｏｆ８５％ 
enantiomericpurity・KametanieMLreportedthattreatment
ofALacetyl-L-3,4-dimethoxyphenylalaninemethylestｅｒｗｉｔｈ 
ＰＯＣｌ３ｉｎＣＨ３ＣＮａｔｒｏｏｍｔｅｍｐeraturefbr2hproducedthe 
corresponding3,4-dihydroisoquinolinewithoutaccompany‐ 
ingracemization9)Althoughcyclizationof8wasveryslug-
gishunderthesameconditions，itproceededmoderatelyby 
heatingａｔ６０ｏＣ,IC)ｇｉｖｍｇ９ｏｆ９６％ee8)ｉｎ７８％overallyield 
afterNaBH4reductionOpticallypurelwasreadilyobtained 
byrecrystallizationfiPomMeOH・Ｔｈｅｅｓｔｅｒｇｒｏｕｐｏｆ９ｗａｓ
ｔｈｅnreducedwithLiAlH4toaHbrdlOin84％yield,since 
partialorcompleteepimerizationatthe3-positionwasas-
sumedtobeapotentialproblematlaterstages 
Alternatively，Conversionｏｆ８ｉｎｔｏｌＯｗａｓａｃｈｉｅｖｅｄｗｉｔh-

outpartialracemizationbyexploitingaroutevjacyclization 
ofanequivalentamidebearingaprotectedhydroxymethyl 
groupinsteadofthemethoxycarbonylgroup，ｓｕｃｈａｓｌ２ 
Ｔｈｕｓ,theamideester8wasfirstreducedwｉｔｈＬｉＢＨ４ｉｎ９９％ 
yield,andtheresultingamidealcoholllwasthenprotected 
withanacetylgro叩bytreatmentwithaceticanhydrideａｎｄ

1,1986,PathiranaandAndersenreportedtheisolationof 
anunusualbenzyltetrahydroisoqUinolinealkaloid,ｎａｍｅｄｉｍ‐ 
bricatine,ffomthestarfishDelmame7jas〃67jca/qandpro-
posedthegrossstructurelonthebasisofspectroscopic 
analysisandchemicaldegradationl)Imbricatineisuniquein 
thatitisextremelyeffectiveatcausingthedetachmentand 
swimmingｒｅｓｐｏｎｓｅｉｎｔｈｅｓｅａａｎｅｍｏｎｅＳｉｏ'"phjacoccj"ea 
atverylowconcentrations・''2)Thiscompoundisthefirstex‐
ampleofabenzyltetrahydroisoqumolinealkaloidobtained 
けomanonplantsourceandpossessessomestrucmralfea‐

tures，ｓｕｃｈａｓｔｈｅｃａｒｂｏｘｙｇｒｏｕｐａｔｔｈｅ３－ｐｏsition,ｔｈｅ6,8‐ 
dihydroxylationpattem,andthethioetherlinkagetothe3-
methylhistidmemoietyうnotpreviouslyencounteredinthis
familyofalkaloids,anditdisplayssignificantactivitymanti-
neoplasticassays・''3)Inviewofthesestrikingcharacteristics，
weplannedthechiralsynthesisofthetargetstructure2envi‐ 
sionedasaprobablecandidatefbrimbricatineontheas‐ 

sumptionthatbotha-aminoacidportionsoflwouldbebio-
geneticaUyderivedfTomtheusualL-aminoacids・Afterthe

presentstudywasundertaken，however，AndersenandＣＯ‐ 

workersdeducedtheabsoluteconfigurationsofthethree 
stereogeniccenterｓｏｆｉｍｂｒｉｃａｔｉｎｅｔｏｂｅｔｈｏｓｅｉｎ３ 

(lR,3R'7'５).3)InthisfUllaccount,wedescribethesynthesis 
oftheaminoester5containingtheentireftaｍｅｗｏｒｋｏｆｅ"/‐ 
imbricatine(em-3),togetherwiththe7'一epimer6,asaprel‐
udetothetotalsynthesisofimbricatine(3).Onthebasisof 
thesesyntheses，wehaverecentlyaccomplishedthechiral 
synthesisoftri-O-methylimbricatine(4),thetri-O-methylde‐ 
rivativeof3，andunequivocallyconfirmedthestructureand 
absolutestereochemistryproposedfbrimbricatine4） 
Inconnectionwithourongoingsyntheticstudiesofimbri-
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他age"応αＭＣＵ"diZio”:(a)４－methoxyphenylacetylchloride,Na2CO3,H20-benzene,8-10°Ｃ,３０ｍin;(b)1）
POC13,toluene,８０°Ｃ,７horPOCl3,CH3CN,６０°Ｃ,１０ｈ;２)NaBH4,MeOH,－７８°Ｃ,１ｈ;(c)LiAlH4,THE 
rt,１．５ｈ;(｡)LiBH4,THF,1t,１．５ｈ;(e)ＡＣ20,pyridine,rt,１．５ｈ;（f）１）POC13,toluene,rcflux，１．５ｈ;２） 
NaBH4,MeOH,－７８°Ｃ,１ｈ;(9)K2CO3,aqueousMeOH,rt,１ｈ;(h)(Eto)2CQNaOEt,EtOH,Ieflux,６ｈ;(i） 
(CF3CO2)2Hg,anisole,EtOH,rt,14.5ｈ,thenNaBH4,0°Ｃ,１５ｍiｎ 
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他age"応α”ＣＤＭ"io”:(a)23,NaH,ＤＭＦ,100°Ｃ,３ｈ;(b)NaBH4,ＭｅＯＨ,rt,１ｈ;(c)SOCl2
rt,１ｈ;(｡)(R)-24,THF,－７８°Ｃ,２ｈ,-50°Ｃ,20ｈ;(e)(S)-24,THF,－７８°Ｃ,２ｈ,－５０°Ｃ,Z0h 
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ChemicalshifMppm） 
Protonsb） 

1５ 1６ 1７ 

C(1)-Ｈｓ ３．５０(ｌＨｄｄ） 

Ｐ＝11,8Ｈｚ］ 
４１０(ｌＨ,。｡）

［&ﾉｰ8Ｈｚeach］ 
5.28(ｌＨ,｡｡） 

Ｐ=5,2Ｈｚ］ 

2.87(ｌＨ,。｡）

Ｐ＝14.5,3Ｈｚ］ 
0６３（ｌＨ,。｡）

Ｐ＝145,11.5Ｈｚ］ 
3.12(lHdddd） 

Ｐ＝lＬ5,11,8,3Ｈｚ］ 
2.78（ｌＨ,。｡）

Ｐ＝13.5,2Ｈｚ］ 
3.54(1Ｈ,。｡）

［ノー13.5,5Ｈｚ］
3.68(3Ｈ,s） 

3.74(3Ｈ,s） 

3.90(3ns） 

3.97(3Ｈ,s） 

6.46(1Ｈ,s） 

6.46(2H,。）

Ｐ=８５Ｈｚ］ 
6.60(2H,｡） 

Ｐ=8.5Ｈｚ］ 
3.60(ｌＨ,。）

ロー'2.5Ｈｚ］
3フ1（ｌＨ,｡）

Ｐ＝125Ｈｚ］ 
6.69(2H,。）

Ｐ=8.5Ｈｚ］ 
6.87(2H,。）

Ｐ=8.5Ｈｚ］ 

3.62(lHdd） 

［J＝11,7.5Ｈｚ］ 
４３３(1m。｡）

Ｐ=7.5Ｈｚeach］ 
5.34(ｌＨｄｄ） 

Ｌﾉｰ5,2Ｈｚ］ 
2.72(ｌＨｄｄ） 

［J＝14.5,3Ｈｚ］ 
0.78(ｌＨｄｄ） 

［J＝14.5,11Ｈｚ］ 
3.71（1Ｈ,dddd） 

［&ノー11,11,7.5,3Ｈｚ］
2.78(ｌＨｄｄ） 

Ｐ＝13.5,2Ｈｚ］ 
3.64(1m。｡）

Ｐ＝13.5,5Ｈｚ］ 
3.74(3Ｈ,s） 

3.90(3Ｈ,s） 

3.96(3Ｈ,s） 

３．６３(ｌＨｄｄ） 

Ｌノー'1,7.5Ｈｚ］
４３３(ｌＨｄｄ） 

［ﾉｰ7.5Ｈｚeach］ 
５．３３（ＩＨｄｄ） 

Ｐ=5,2Ｈｚ］ 
3.42(1m。｡）

Ｐ＝15,3Ｈｚ］ 
0.87(ＩＨ,。｡）

［ノー15,115Ｈｚ］
3.74(1Ｈ,｡｡｡｡） 

［ノー'1.5,11,7.5,3Ｈｚ］
2.80(ｌＨｄｄ） 

Ｐ＝135,2Ｈｚ］ 
3.65(1Ｈ,。｡）

Ｐ＝13.5,5Ｈｚ］ 
3.74(3Ｈ,s） 

3.88(3Ｈ,s） 

３９０(3Ｈ,s） 

３９２(3Ｈ,s） 

6.49(1Ｈ,s） 

6.47(2H,。）

Ｐ=9Ｈｚ］ 
6.54(2H,。）

Ｐ=９Ｈｚ］ 

7.39(1Ｈ,s） 

998(1Ｈ,s） 

３６８(ｌＨｄｄ） 

［ノー10.5,7Ｈｚ］
４３８(1m。｡）

ロ=7Ｈｚeach］
５３０(1m。｡）

［J=5,2.5Ｈｚ］ 
3.87(ｌＨｄｄ） 

Ｐ＝15,2.5Ｈｚ］ 
095(1Ｈ,。｡）

Ｐ＝15,11Ｈｚ］ 
3.74(1Ｈ,。｡｡｡）

［ノー11,10.5,7,2.5Ｈｚ］
2.77(1Ｈ,。｡）

Ｐ＝13.5,2.5Ｈｚ］ 
3.63(ｌＨｄｄ） 

Ｕ＝13.5,5Ｈｚ］ 
3.66(3H,s） 

3.75(3H,s） 

３８８(3H,s） 

3.97(3H,s） 

6.46(1Ｈ,s） 

6.42(2H,。）

Ｐ=8.5Ｈｚ］ 

6.49(2H,。）

Ｐ＝8.5Ｈｚ］ 

2.13(ｌＨ,t） 

Ｐ=6Ｈｚ］ 
4.74(ｌＨｄｄ） 

ロ＝13,６Ｈｚ］

4.78(ｌＨｄｄ） 

Ｐ＝13,6Ｈｚ］ 
7.25(ＩＨＳ） 

C(5)‐Ｈ 

Ｃ(10)-Ha 

cOo)-Hβ 

qlOa)‐Ｈ 

C(5)‐CH２ 

ＯＭｅｃ） 

Ｃ(7)-Ｈ 

Ｃ(3')-Ｈａｎｄ 

ｑ５')-Ｈ 

Ｃ(2')-Ｈａｎｄ 

Ｃ(6)当H
Others 

6.49(ｌＨ,s） 

646(2H,。）

Ｐ=8.5Ｈｚ］ 
665(2H,。）

［ﾉｰ8.5Ｈｚ］ 
3.74(1Ｈ,s） 

竺旦雪血[mllkI14jiLPbalilLljPIthWnbpripg.§Wem・ウ)Forconveniencc,e…romaticcarboninthe4-methoxybenzylgroupsubstimtedatthe5-positionisindlcated
hyammednumber.c)Datafbrl6andl7includeﾉVLMesignals. 

routeto5-arylthio-3-methyl-L-histidines､5）Couplingofl5 
withthebromoaldehyde235)wascarriedoutinDMFinthe 
presencｅｏｆＮａＨａｔｌＯＯｏＣｆｂｒ３ｈ,aBfbrdingthethioetherl6 
(82％yield),whichwasthenconvertedintothealcoholl7 

(､p250.5-251.5.C)in82％yieldbyNaBH4reduction 
Duringthesestudies,itwasnotedthatoneoftheC(10)－ 

protonsoftheoxazolidinonel4wasfbundtoresonateatex-

tlaordjnarilyhighfield(60.63),asshowninTHblel,ｃｏｍ‐ 
paredtothecorrespondingproton(61.82)oftheaminoal‐ 
coholmSimilarlyうlarge叩fieldshiftswereobservedfbrthe
C(10)-Hβsignalsoftheotheroxazolidmones15-17．In 
ordertoascertainthereasonfbrｓｕｃｈ叩fieldshiftsofthe
Protonsignalsi、question,ａｓｗｅｌｌａｓｔｏｃｏｎｆｉrmthestereo-
chemistryoftheoxazolidinones，ｔｈｅａｌｃｏｈｏｌｌ７ｗａｓｓｕｂ‐ 
jectedtoasinglecrystalX-rayanalysis・Thederivedmolecu-
larstrucmre(Fig.１）eslablishedthe5,10a-cjSstereochem-
Istryfbrthetetrahydroxazolo[3,4-6]isoquinolin-3(3日)-one
moietyofl7・Furthermore,iｔｃａｎｂｅｓｅｅｎfTomFig・lthatthe
planeofthe4-methoxyphenylringsystemliesoverthe 
qlO)-Hβ,probablyowingtostericrepulsionbythecarbonyl 
groUpatthe3-positionandthemethoxygro叩atthe6Posi-
tion,causingitsprotonsignaltoappearathigherfield 
Withthestereochemistryofl7confilmed,wenexttumed 

ourattentiontothecompletionofthehistidinemoietyby 
meansoftｈｅ“bis-lactimether，，methodofSch611kopf'3） 

`Ｌ－Ｑ１２三,8拳

Fig.１．ORTEPRepresentationoftheCrystalStructureofl7 

Chlorinationofl7withSOCl2atroomtemperaturefbrlh 
andsubsequentcouplingoftheresultingchloridel8withthe 
organolithiumreagent（R)-24,generatedms伽byregio‐
selectivemetalationof(2R)-(－)-2,5-dihydro-3,6-dimethoxy‐ 
Z-isopropylpyrazinewithＬＤＡｉｎＴＨＦ－ｈｅｘａｎｅａｔ－７８ｏＣ， 
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oraHoribaSEHA-300polarimeterusingal-dmsampletube・EIemental
analysesandMSmeasurementswereperfbrmedbyMr､YItataniandhisas‐ 
sociatesatKanazawaUniversity、Thefbllowingabbreviationsaにused：
｡＝doublet，。｡＝doublet-ofdoublets，．｡｡＝doublet-ofLddls，。｡｡｡＝doUblet‐
ofdddls,ｍ＝multiplet,ｓ＝Singlet,ｔ＝triplet． 

0.25ＮａｑＨＣＩ 
２２－－ 

ＭｅＯＨ 

ＭｅＯ 

○ 

つ

嚢議



januaryl999 8７ 

］Hz,Ｃ(3)‐H],３２０[1Ｈ,。｡,ノー16,3Ｈｚ,Ｃ(4)-Hα],3.70,3.74,3.76,391,
and３．９２(3Heach,ｓ,fiveMeOS),３．７３ａｎｄ３．７９（ｌＨｅａｃｈ,｡Lノー'2.5Ｈｚ，
ArqizS),４４５[1Ｈ,。｡,ノー7.5,3.5Ｈｚ，Ｃ(1)-H],６．４２[1Ｈ,s,Ｃ(7)-H],6.70,
678,692,ａｎｄ７．０１(ZHeach,｡,ノー9Ｈｚ,two4-McOC仏も)』"αﾉ.Calcd
lbrC29H33NO6S：Ｃ,66.52；Ｈ,6.35；Ｎ,2.67．Found:Ｃ,66.37；Ｈ，6.35；Ｎ， 
2.80Theenantiomericpurityofthisanalyticalsamplewas＞98％ee8） 
ｉｉ）肋Bischler-NapieralskiCyclizationUsingCH3CNasaSolvent:A

stirredmixmreof8（54ｍｇ,０．１０，mol),POCl3（30ｍｇ,0.20,mol),ａｎｄ 
ＣＨｊＣＮ(0.5ｍl)washeatedat60oCfbrlOh・WOrk-upofthereactionmix‐
turcandsubsequentreductionwithNaBH4(7.6ｍｇ,０．２，mol)werecarried 
outinamamersimilartomethod-(i),giving９(41ｍｇ,７８％)asacolorless 
solidafterpurificationbypreparativeTLC[AcOEt-hexane(l：1,Ｖ/v)lThe 
enantiomericpurityofthissolidwasfbundtobe９６％ee8） 

ｉｓ)-IV-P-l3,5-Dimethoxy-2-ll(4-methoxyphenyl)methylIthio]phenylI-1‐ 
(hydmxymethyl)ethylI-4-metMybenzeneacetamide(11）Astirredsolu‐ 

tionof8(108ｍｇ,0.20,mol)inＴＨＦ(4ｍl)wascooledtoOoC,andLiBH4 
(26ｍｇ,1.2mmoDwasaddedinportions､Afterstirringatroomtemperamre 
fbrL5h,thereactionmixmrewascooledinanicebath,acidifiedwith10％ 

aqueousHCl，andconcentratedi〃ｗＪｍｏ・Theresiduewaspartitionedbe‐
tweenCHCl3andsatumtedaqueousNaHＣＯ３．TheCHCl3extractswere 
washedwithsaturatedaqueousNaCl,dried,andconcentratedPurification 

oftheresidualsolidbyHashchromatography(AcOEt)yieldedll（101ｍｇ， 
99%)asacolorlesssolid・Recrystallizationfi｢omMeOHfilmishedananalyt-
icalsampleascolorlessneedles,mpl345-135oC;[α]Ｆ-4.2｡(c=054, 
CHCl3);MSM511(M+);IRWWcm~':3390,3320(NHandOH),1636 
(amideCO)；lH-NMR(CDCl3）６:２．６８ａｎｄ２．８１（lHeach,．｡,ノー13.5,
7.5Ｈｚ，ArClizCH)，３．１７（1Ｈ，ｔ，Ｊ=6.5Ｈｚ，ＯＨ)，3.39-3.50（2H，ｍ， 
qi20H),3.42(2H,s,ArCLCO),3.749,3.751,3.80,and387(3Heach,s， 
burMeO，s),３．７７and３８３(lHeach,｡,ノー12.5Ｈｚ,ArC且２Ｓ),３．８７(1Ｈ,ｍ，
AICH2Cu)，５．７１（1Ｈ，。,ノー7.5Ｈｚ，ＮＨ)，６．３１ａｎｄ６．３６［lHeach，ｄ，
ﾉｰ2.5Ｈｚ,Ｃ(4)-ＨａｎｄＣ(6)-H],6.71,683,6.96,ａｎｄ７．０５（2Heach,ｄ， 
ﾉｰ８５Ｈｚ,two4-MeOC6且,七Ｍ"αﾉ.CalcdfbrC28H33NO6S:Ｃ,６５７３;Ｈ，
6.50;Ｎ,2.74.Fbund:Ｃ,65.74;Ｈ,6.62;Ｎ,2.77． 

（S)-ﾉV-I2-(Acetyloxy)-1-Ⅱ3,5-dimethoxy-2-II(4-methoxyphenyl)‐ 
methyllthioIphenyllmethylIethyll-4-methoxybenzeneacetamide（12）A 

mixmreofll(537ｍｇ,LO5mmol)andAc20(04ｍ1,4.2,mol)inpyridine 
(3ｍl)wasstirredatroomtemperaturefbr1.5h.Thereactionmixmrewas 
concentmte。"wzczJo,andtheresiduewaspartitionedbetweenCHCl3and
HzOTheCHCl]extractswerewashedsuccessivelyｗｉｔｈ５％aqueousHCl， 
saturatedaqUeoｕｓＮａＨＣＯ３，andsamratedaqueousNaCl,driedoveranhy‐ 
drousMgSO4,andconcentratedtoleaveaslightlyyellowishsolidRecrys‐ 
lallizationftomAcOEt-hexane(1：1,Ｖ/v)gaveafirstcrop(450ｍｇ)ofn 
Concentrationofthemotherliquorandrecrystallizationoftheresidueaf 
fbrdedasecondcrop(90ｍg)ofl21btalyieldofl2was540mg(93％)． 
Furtherrecrystallizationfipomthesamesolventsystemproducedananalyti‐ 
calsampleascolorleSsMyneedles,ｍｐｌｌ卜117.5°Ｃ;[α]：-102゜
(c=052,CHCl3);ＭＳｍ/台:５５３(Ｍ+);IRvMIlo1cm-I:３２７５(NH),１７３２
(esterCO),１６５３(amideCO);'Ｈ－ＮＭＲ(CDCl3）６:１９９(3Ｈ,ｓ,CH3CO)， 
2.71（1H,。｡,Ｊ=14,6.5Ｈｚ)and２７６（1Ｈ,。｡,Ｊ=14,9Ｈｚ)(ArCLCH)，
3.36(2H,s,ArCLCO),373,3.75,3.80,and3.89(3Heach,s,fburMeOも)，
３．７８ａｎｄ３．８３（ｌＨｅａｃｈ,。,ノー'2.5Ｈｚ,ArC且2S),３９２（1Ｈ,。｡,ノー11,45
Ｈｚ)and３９４(ｌＨ,。｡,ノー11,5.5Ｈｚ)(CHzOAc),４．３１（1Ｈ,ｍ,ArCH2C且)，

（18,38)-6,8-Dimethoxy-3-hydroxymethyl-1-[(4-methoxyphenyl)－ 
methyll-5-Il(4-methoxyphenyl)methylIthio]-1,2,3,4-tetrahydroisoquino‐ 
line(10）ｉ)Ｆｒｏｍ９:AstirredsuspensionofLiAlH4(42ｍｇ,1.1,mol)ｉｎ 
ＴＨＦ(8ｍl)wascooledtoOoC,andasolutionof9(388ｍｇ,0.74,mol)ｉｎ 
ＴＨＦ(6ｍI)ｗａｓａddeddropwiseoverlOmin・Afterthemixmrehadbeen

stirredatroomtemperamrefbrl5h,THF~H２０(4:1,Ｖ/Ｖ)(2ｍl)wasadded 
underice-cooling、Stirringwascontinuedatroomtemperaturefbr20min，
andtheinsolublematerialwasfilteredoHThefiltratewasconcentlatedj〃

wJcwotoleaveapaleyellowsolid,ＷｈｉｃｈｗａｓｔａｋｅｎｕｐｉｎＣＨＣｌ３・TheCHCl3
solutionwaswashedwithsaturatedaqueousNaCl,driedLandconcentrated 
RecrystallizationoftheresidualsolidfiPomEtOHafTbrdedlO（309ｍｇ， 
８４％)ascolorlessminuteneedlesFurtherrecrystallizationftomEtOHpro‐ 
videdananalyticalsample,mpl7L5-1745oC;[α]Ｂ-227゜(c=025,
CHCI3);ＭＳ雌:495(M+);IRWWcm-I:3305,3165(NHandOH);ＩＨ
ＮＭＲ(CDCl3)６:１．８２[1Ｈ,。｡,ノー16,1Ｌ5Ｈｚ,Ｃ(4)-Hβ],2.45[ｌＨ,ｍ,Ｃ(3)‐
Ｈ],２．６７（1Ｈ,。｡,ノー13.5,7.5Ｈｚ)and3.10（1Ｈ,。｡,ノー13.5,4Ｈｚ)[C(1)‐
CHz],２．８２［ｌＨ,ｄｄＪ＝16,2.5Ｈｚ,Ｃ(4)‐Hα],３２７(1Ｈ,。｡,ノー10.5,6Ｈｚ）
ａｎｄ３．４９（ｌＨ,。｡,ノー10.5,4Ｈｚ）（C且20H),３．７２ａｎｄ３．７７（lHeach,。，
ノー12.5Ｈｚ,ArCu2S),3.74,3.76,3.89,ａｎｄ３．９３(3Heach,s,fburMeds)，
４．４４[1Ｈ,。。』=7.5,4Ｈｚ,Ｃ(1)‐H],６．４１［1Ｈ,s,Ｃ(7)Ｈ],6.69,6.77,691,

ａｎｄ６．９７（ZHeach，。,ノー8.5Ｈｚ，two4-MeOC6且,1s).Ａ"αﾉ.Calcdfbr
C28H33NO5S:Ｃ,67.85;Ｈ,６．７１;Ｎ,2.83.Found:Ｃ,68.05;Ｈ,6.93;Ｎ,2.83． 
ｉｉ)Ｆｒｏｍｌ３:Asolutionofl3（108ｍｇ,0.20,mol)ｉｎＭｅＯＨ(3ｍl)was 

cooledtoOoC,andasolutionofK2CO3(69ｍｇ,0.50,mol)inH20(0.3ｍl） 
wasaddedAfterstirringatroomtemｐｅｒａｍｒｅｆｂｒｌｈ,thereactionmixture 

waspartitionｅｄｂｅｔｗｅｅｎＣＨＣｌ３ａｎｄＨ２０､TheCHCl3extractswerewashed 
withsamratedaqueousNaC1，driedoveranhydrousMgSO４，andconcen-
tratedtoIeaveacolorIesssolidRecrystallizatiolfoftｈｅｓｏｌｉｄｆｉ｢ｏｍＥｔＯＨ 

ｙｉｅｌｄｅｄｌＯ(86ｍｇ,８６％)ascolorlessfluffyneedles,mpl71-l73･CThis 
samplewasidentical(bycomparisonoftheIRspectnⅡnandTLCbehavior） 
withtheoneobtainedbymethod-(i)． 

（53,10as)-6,8-Dimethoxy-5-I(4-methoxyphenyl)methylI-9-II(4-ｍｅ‐ 
thoxyphenyl)methyllthiol-1,5,10,10a-tetrahydroxazolol3,4-61isoquinolin‐ 

３(3H)-one(14）AsuspensionoflO(464ｍｇ,０９４，mol)inabsoluteEtOH 

（17ｍl)wasstirredatroomtemperamrc,ａｎｄａｌ・OMsolution（1.9ｍ１，１９
，mol)ofNaOEtinabsoluteEtOHanddiethylcarbonate(1.2ｍ1,9.9,mol） 

wereadded・TheresultingmixturewasthenheatedunderreHuxfbr6h

AfteradditionｏｆＡｃＯＨ（1.5ｍl),thereactionmixturewasconcentmtedj〃

wzc"o，andtheresiduewaspartitionedbetweenCHCl3andl0％ａｑｕｅｏｕｓ 
ＨＣｌＴｈｅＣＨＣｌ３ｅｘｔｒａｃｔｓｗｅｒｅwashedsuccessivelywithsamratedaqueous 
NaHCO3andsaturatedaqueousNaCl,driedandconcentratedPurification 
oftheresidualoilbyflashchromatography[hexane-AcOEt(1：1,Ｖ/V)]fur迄
ｎｉｓｈｅｄｌ４(446ｍｇ,９１%）asacolorlessfbam,［α]：-331゜（c=025,
CHCl3);ＭＳＭ５２０(Ｍ－１);IRvIIiMFl】1742cm~'(oxazolidinoneCO)；
lH-NMR(Tnblel)． 
（5s,10as)-6,8-Dimethoxy-9-mercapto-5-[(4-methoxyphenyl)methyll‐ 

1,5,10,10a-tetrahydroxazoloI3,4-blisoquinolin-3(3H)-one（15）Ａmix‐ 
tureofl4(436ｍｇ,0.84,mol),anisole(452ｍｇ,４２，mol),mercurictriflu-

oroacetate（544ｍｇ，１３，mol),andabsoluteEtOH（１７ｍl)wasstirredat 

roomtemperaturefbrl45hAfteradditionofNaBH4（127ｍｇ,３．４，mol） 
underice-cooling,thereactionmixmrewasstirredatOｏＣｆｂｒｌ５ｍｉｎａｎｄ 

ｔｈｅｎａｃｉｄｉｆｉｅｄｗｉｔｈ10％aqueousHCLTheinsolublematerialｗａｓｒｅｍｏｖｅｄ 
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byfiltration,andthefiltratewasconcemratedj〃wJc"０.Theresiduewaspar‐
titionedbetweenCHC13andH20・ＴｈｅCHCl3extractswerewashedwithsat‐
uratedaqueousNaCl,dried,andconcentratedtoleaveayellowoiLPurifica-
tionoftheoilbyflashchromatography[hcxane-AcOEt(1：1,Ｖ/v)]ｇａｖｅｌ５ 

(301ｍｇ,90%)asacolorlessglass,[α]Ｈ-235｡(c=025,CHCl3)ｉＭＭ/と：
400(Ｍ－１);IRVlillF１，cm－１:2590(SH),1742(oxazolidinoneCO);'H‐ 
ＮＭＲ(Tnblel)． 

ml)at-50oC,andthemixturewasallowedtowarmtoroomtelnpemtu埴
ＴｈｅＴＨＦｗａｓｒｅｍｏｖｅｄｍｖａｃ"０，andtheresiduewaspartitionedbetｗｅｅｎ 
ＣＨｚＣｌｚａｎｄＨｚＯ､TheCHzCl2extractswerewashedwithsaturatedaqueouS 
NaCl,driedoveranhydrousMgSO4,andconcentratedtoleaveapalebrown 
oil,whichwasthensUbjectedtoHashchromatography［AcOEt-acetone 
(1：１，Ｖ/v)lEarlierfiPactionsfilrnished21（410ｍｇ,５５％）asacolorless 
glass,[α]：-32.2゜(c=053,CHCl3);ＭＳｍ/2:676(M+－１);IRvl:悪１，ｃｍ‐し

（58,10as)-6,8-Dimethoxy-9-l(5-fOrmyl-1-methyl-1Hとimidazol-4-yl)‐
thiol-5-I(4-methoxyphenyI)methyll-1,5,10,10a-tetrahydroxazolol3,4-bI-

isoquinolin-3(3H)-one(16）Amixmreofl5（128ｍｇ,０３２，mol)andan 
oildispersion(１４ｍｇ)containing60％ＮａＨ(035,mol)ｉｎｄｒｙＤＭＦ(3ｍl） 
wasstirredatroomtemperamre，and4-bromo-l-methyl-1Hmidazo1e-5-
carbaldehyde(23)5)(66ｍｇ,０３５，mol)wasaddedTheresultingmixmre 
washeatedatlOOoCinanatmosphereofNzfbr3hAftercooling,thereac‐ 
tionmixmrewasconcentratedj〃ｖａｃ"ｏｔｏｌｅａｖｅａｎｏｒａｎｇｅｏｉｌ,whichwas

partitionedbetweenCH2CｌｚａｎｄＨ２０・TheCHzCl2extractswerewashed
withsaturatedaqueousNaCLdried,andconcentratedPurificationofthe 

residualyellowoilbyHashchromatography[AcOEトEtOH(20:1,Ｖ/v)]filr-

nishedl6（134mg,８２%)asayellowishfbam,［α]8-107゜(c=025,
CHCl3);ＭＭと:508(M+-1);ＩＲｖｌ::ＩＰＩ，cm-I:1741(oxazolidinoneCO)，
1662(CHO);ｌＨ－ＮＭＲ(Tablel） 
（5s,１０２８)-6,8-Dimethoxy-9-I(5-hydroxymethyl-1-methyl-1胴midazol-

4-yl)thiol-5-l(4-methoxyphenyl)methyll-1,5,10,10a-tetrahydroxazolol3,4-

61isoquinolin-3(3H)-one（17）Ａｓｏｌｕｔｉｏｎｏｆｌ６（248ｍｇ,0.49,mol）iｎ 

ＭｅＯＨ（5ｍI)wasstirredatroomtemperature,ａｎｄＮａＢＨ４（20ｍｇ,0.53 
mmoDwasaddedinsmallportions・Afterthemixmrehadbeenstirredat

roomtemperaturefbrlh,acetone(2ｍl)wasaddedTheresultingmixture 

wasconcentratedj〃wJczlo,andtheresidualsolidwaspartitioｎｅｄｂｅｔｗｅｅｎ

ＣＨｚＣｌｚａｎｄＨ２０・TheCHzCl2extractswerewasbedwithsamratedaqueous
NaCl,dried,andconcentratedtoleaveacolorlesssolidRecrystallization 

片omMeOHgaveafirstcrop（180ｍｇ)ｏｆ17.Asecondcrop(24ｍｇ)ofl7

wasobtainedbyconcentrationofthemotherliquorandsubsequentpurifica‐ 
tionoftheresiduebyHashchromatography[AcOEt-EtOH(5:1,Ｖ/v)lTbtal 

yieldofl7was204mg(82％)FurtherrecrystallizationftomMeOHpro‐ 

videdananalyticalsampleascolorlessprlsms,mp2505-25L5oC;[α]3 
-87.5｡(c=0.25,CHClj);ＭＳ肱:511(M+);ＩＲ１ﾉlWHPlcm-I:3180(OH)，
1753(oxazolidinoneCO);lH-NMR(TablelM"αLCalcdfbrC26Hz9N306S： 
Ｃ,61.04;Ｈ,5.71;Ｎ,８．２１.Fbund:Ｃ,60.87;Ｈ,5.74;Ｎ,８１９． 

X-RayStructureDeterminatmnofl7FbrX-raydiffiractionanaly-

sis,colorlesstransparentprismsofl7weregrownfromMeOHAcrystal 
measuring0.20×0.10×０．１０mmwasselectedfir0mamongthemandused 

fbralldatacollection・Unitcellconstamsandintensitydatawereobtained
withaRigakuAFC-5Rfbur-circledifTiPactometercontｒｏｌｌｅｄｂｙｔｈｅＭＳＣ／ 
AFCprogrampackage，usinggraphite-monochromatedMoKαradiation 
(几＝0.71069Ａ),inthe29のscanmode・Crystaldataofl7:C26Hz9N3O6S；
Ｍ=511.59;orthorhombic;spacegroupP2l2l2,;ｚ＝4;α＝11.703(6)Ａ;６＝ 
18.496(5)Ａ；ｃ＝11653(2)Ａ；レー2522(1)Ａ３；Dcalcd＝13479/Cm3、Reflec‐
tions(1307)withintensityabovethe3c(Olevelwereusedfbrthestrucmre 

determinationThestructurewassolvedbyadirectmethodusingMithrill7） 
andrefinedbythefilll-matrixleast-squaresmethodwithanisotropictemper‐ 
aturefactorsfbrnon-hydrogenatoｍｓ・AllhydrogenatomsweIeclearlylo‐
catedonthedifTerenceFburiermapsandrefinedwithisotropictemperamre 
factorsThefinalRvaluewas0.036(Rw＝0.036)． 
（5q10aS)-9-Ⅱ5-[(２Ｓ”"s)-2,5-Dihydro-3,6-dimethoxy-2-(1-methyl‐ 

ethyl)pyrazin-5-ylImethyl-1-methyl-1冊imidazol-4-yllthiol-6,8‐
dimethoxy-5-I(4-methoxyphenyl)methylI-1,5,10,10a-tetrahydroxa‐ 
zolo[3,4-blisoquinoIin-3(3H)-one（21）ａｎｄ（Sa10aS)-9-Ⅱ5-[(ZScjS)-2,5‐ 
Dihydro-3,6-dimethoxy-2-(I-methylethyl)pyrazin-5-yIlmethyl-1-methyl-
1Hとimidazol-4-yllthiol-6,8-dimethoxy-5-I(4-methoxyphenyDmethyll‐
1,5,10,10a-tetrahydroxazoIoI3,4-blisoquinolin-3(3Ｈ)-one（22）Ａmix‐ 
tureofl7(560ｍｇ,1.1,mol)andSOClz(3.3ｍ])wasstirredatroomtem‐ 
peraturefbrlh､Thereactionmixturewasconcentraｔｅｄｊ〃ｖαα《o，andthe
residualoilwasco-evaporatedwiththreelO-mlportionsofTHFtoleavel8 
asapaleyellowglassThissamplewasdirectlyUsedinthenextstepwithout 
filrtherpurification 

InaseparateHask,astirredsolutionofdiisopropylaｍｉｎｅ(0.46ｍ１，３．３ 
，mol)ｉｎＴＨＦ(4ｍl)wascooledto-78oCinanatmosphereofAr；anda 
L48Msolution(2.25ｍ１，３３，mol)ofBuLiinhexanewasaddeddropwise・
Afterthemixturehadbeenstirredfbr40min,asolutionof(2S)-(＋)-2,5-.i‐ 
hydro-3,6-.imethoxy-2-isopropylpymzinel8)(607ｍｇ,３．３，mol)ｉｎＴＨＦ(２ 
ｍl)wasaddeddropwiseStirringwasthencontinuedfbr20minjandasolu‐ 
tionoftheabovechloridel8inTHF(5ｍl)wasaddeddropwiseover3min 
Theresultingmixmrewasstirredfirstaｔ－７８ｏＣｆｂｒ２ｈａｎｄｔｈｅｎａｔ－５０ｏC 

fbr20hThereactionwasquenchedbyaddingsamratedaqueousNH4Cl(５ 

1742(oxazolidinoneCO),1693(C=Ｎ);IH-NMR(CDCl3)６:O69andO971 
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