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SYNTHESISOF12-METHOXYFURANO[3',2':6,7]COUMESTAN

TeruoHARANO
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（陸彫勿gaO〃Sｾが､30,1976）

Thereactionof2'-hydroxy-4'-methoxyfurano[3",2":6,7]isoflavonewithbenzyl

chlorideinthepresenceofanhydrouspotassiumcarbonateandpotassiumiodidein

acetonegaveacorrespondmgbenzylether(IV).TheringcleavageoflVwithalcoholic

alkaligave6-hydroxy-5-の-(2=benzyloxy-4-methoxyphenyl)acetyl･coumarone(V).By

thetreatmentofVwithdiethylcarbonateandsodium,4~hydroxy=3-(2-benzyloxy-4F

methoxyPhenyl)furano[3',2':6,7]coumarin(VI)wasobtained.Thedebenzylationof

VIwithacidgaveadihydroxycoumarinderivative,andsubsequentlytheintramolecular

dehydrationinmethanolwithhydrogenchlorideyieldedthetitlecompound.

●●｡●●■●■■● ●●●●

Naturallyoccourringcoumestansareofinterestbecauseoftheirestrogenic

properties').Erosnin(1)2),characteristicallycontainingfuranring,wasisolated

fromseedsof"〃γ油彪"Seγひs"sanditschemicalstrucrurewasconfirmedll,12-

methylenedioxyfurano[3',2':6,7]coumestan.Thispaperwilldescribethesynthesis

ofl2-methoxyfurano(3',2',:6,7)coumestan(11),containingfuranringasl,

from2'-hydroxy-4'一methoxyfurano(3",2":6,7)isoflavone(111)3)accordingto
thesamewayreportedearlier4,5).IIhasnotyetbeenfoundinanynatural

source,bUt辻isconsideredusefultosynthesizethissubstance,whichmaybe
expectedtooCcurmnature.
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Thereactionofmwithbenzylchloridemthepresenceofanhydrous

potassiuJncarbonateandpotassiumiodideinacetonegaveacorresponding

2'=benzyloxyisoflavonederivative(IV)inagoodyield.BytheringcleavageofIV

withalcoholicpotassiumhydroxide,6~hydroxy-5-の－(2-benzyloxy-4-methoxyphenyl)-

acetylcoumarone(V)wasobtained,whichshowedpositivewithalcoholicferric

chloridereaction.ThetretmentofVindiethylcarbonatewithmetallicsodium

gave4-hydroxy-3-(2~benzyloxy-4-methoxyphenyl)furano(3',2':6,7)coumarin(VI)

whichwaseasilyconvertedintoamonoacetatebyanordinarymethod.Theinfrared

spectrumofVIexhibitsthecarbonylabsorptionatl675cm-1,whilethehydroxyl

absorptionisscarecelyshownattherangeof3000to3600cm－ﾕ.Intheinfrared

spectrumofitsacetate,however,thestrongabsorptionduetothecarbonylgroups

ofacetyland6-lactonewereObservedatl770andl725cm－ﾕ,respectively.These

factsindicatethestructureofVI.ThedebenzylationofVIinglacialacetic

acidw辻hconcentratedhydrochloricacidyieldedadihydroxycompound(V11).The

intramoleculardehydrationofVIIwithmethanol-hydrogenchloridereadilyledto

acoumestan,12-methoxyfurano(3',2':6,7)coumestan(11),whichshowedastrong
fiuorescencemethanolandacetone.Theultravioletspectrumofllisshownin

Fig.1Thecompoundcontamstwoabsorptionmaximaatca.240nmandca.350

nm.Theformerstrongabsorptionischaracteristicofbenzofurangroupingand
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Fig.1UVSpectraofl2-Methoxyfurano[3',2':6,7]-

coumestan(n)(－－)and4-Hydroxy-3-(2-Hydroxy-4-

methoxyphenyl)furano[3',2':6,7]coumarin(W)(……･…･･)

thelatterofcoumestannucleu3-8).IntheNMRspectrmoflI(Fig.2),the
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signalsat67.95(1H,doublet,J=9.0Hz),7.15(1H,doublet,J=2.0HZ)and7.00

(doubledol]blet,J=9.0and2.0Hz)canbeassmgedtothearomaticprotonsat

C-10,C-13andC-11respectivelyinviewoftheircouplingconstantsduetoan

ABXsystem.Furthermore,asetofone-protonsignalsat68.12(1H,singlet)and

7.59(1H,doublet,J～1Hz)canbeattributedtothearomaticprotonsatC-5and

C-8,indicatingthatthetwoprotonsareorientedin力αγαpositiontooneanother.

TheremainingtwoprotonsatC-5'andC-4'onthefUranringresonateat67.72

(doublet,J=2.5Hz)and6.87(doUbledoubletJ=2.5and1.0HZ),respectively,

beingobservedalongrangecouPlingbetweenthearomaticprotonatC-8andthe

β一furano-protonatC-4'inthecompound,n.Thesefactsshowthatthestructure

ofllbelongtothelinearringsystem｡SimilarobserVationshavebeenreportedin

severalearlierreports8-ﾕﾕ).Inaddition,inthemassspectrumofn(Fig.3),the
molecularionappearsatm/e306andtheionsresultingfromfragmentationare

Observableatm/e291,263,235and219,respectively.
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Fig.2NMRSpectrumofl2-Methqxyfurano[3',2':6,7]-coumestan(n)

inCDCl8.
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Fig.3MSSpectrumofl2-Methoxyfurano[3',2':6,7]-

coumestan(n).

Thissimplemassfragmentationpatternissimilartothoseof7,11,12-trim-

ethoxycoumestan5)andothernaturallyoccourringcoumestans'2).

刑叉PERⅢⅥ問NTAI』

A1lthemeltingpoimweredeterminedwithaYanagimotomicromelting

fointapparatusandareuncorrected.TheUVandlRspectraweredetermined

witUaCarryspectrophotometerModelll8andaHitachispectrophotometerModel

285．TheNMRspectrumwasmeasuredforthesolutionindeuterochloroformwith

aHitachispectrometerR-20(60MHz),usingtetramethylsilaneasaninternal

standard(6-value).ThemassspectrawererecordedonaHitachimassspectro-

meterModelRMU-6MG,usingdirectinsertionprobeielectronimpactenergy,70
eV;temperature,230｡C.

2'-""zγん"-4'-77@gｵ"oW"γα"0[3",2".･6,7)2sq/7"o"e(IV).Amixtureof

2ﾉーhydroxy-4'-methoxyfurano(3",2":6,7)isoilavone(111,mp210-211｡C)(1.09),
benzylchloride(0.59),anhydrouspotassiumcarbonate(3.09),potassiumiodide
(1.59)andacetone(30m/)wasrefluxedonawaferbathfor3hr.Afterinorga-
mcsaltswereiilteredoff,thefiltratewascondensedtoaboutlOmノanddiluted

withwater.Theseparatedsolidwascollected,washedwithwaterandcrystallized
fromethanoltogivelVascolorlessneedles,mpl95-197｡C;yield,1.19.IRcm－ユ：
1640(CO)(Nujol).UVス%"nm(1oge):243(4.37),284(4.07),308(4.09).MS
(M+,m/e):398.

Found:C,70.98;H,4.95%.CalcdforC25H,805｡2H20:C,70.75jH,5.18%.
6一助〃0秒-5-の一(2-69"ay/b"-4-”g肋0』”"'e"yZ)"ce""oz"""o"9(V).Amixtureof
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IV(1.09),10%potassiumhydroxidesolution(15mJ)andethanol(15m/)was

refluxedonanoilbathfor2hr・Thesolventwascondensedlln(1erreduced

pressuretoaboutl5mノandtheresidualsolutionwasacidifiedwith2Nhydrochloric

acid.Theseparatedsolidwascollected,washedwithwaterandcrystallizedfrom

ethanoltogiveVasyellowprisms,mpl26-127｡C;yield,0.89．Thissubstance

showedbrownwithalcoholicferricChloride.IRcm－ﾕ:1640(CO)(Nujol).UV

ｽ舟郷nm(1oge):259(4.07),274(4.00),342(3.72).MS(M+,m/e):388.Found:

C,73.55;H,5.19%.CalcdfOrC24H2005o1/4H20:C,73.36;H,5.24%.

4－砂〃0"-3-(2-69"ayﾉb"-4-?"g""りゆ"g刎加γα"0[3',2':6,7]co""2αγ〃z(VI).Small

piecesofmetallicsodium(1.09)wereaddedtoasolutionofV(0.89)indiethyl
carbonate(20m/)andthenthemixturewaswarmedonaboilingwaterforl
hr・Aftercooling,methanolwasaddedtothesolutiontodestroytheexcessof

metallicsodium.Theresultingmixtul-ewasdilutedwithwater(ca.50mJ),waShed
withetherandacidifiedwithhydrochloricacid.Theseparatedsolidwascollected,
washedwithwaterandcrystallizedfrommethanoltogiveVIaslightyellow

prlsms,mpl62-163｡C;yield,0.69.IRcm-':1675(CO)(Nujol)UVス鼎騨nm(log
6):322(4.19).MS(M~,m/e):414.

Found:C,71.63;H,4.45%.CalcdforC25H1806･1/4H20:C,71.68;H,
4.45％．

Aceｵα＃eqfVZAceticanhydridewasaddedtoasolutionofVIinpyridine

andthemixturewasallowedtostandovermghtatthetempertureintheroom.

Thereactionmixmrewaspouredintoice-water,theseparatedsolidwascollected,

washedwithwaterandcrystallizedfromethanoltogiveacorrespondingacetate

ascolorlessneedls,mp253-254｡C.IRcm~':1770.1725(CO)(Nujol).UVスヌ郷nrn

(loge):239(4.47),284(4.01),335(4.10).MS(M+,m/e):456.

Found:C,70.39;H,4.36%.CalcdforC27H2007｡1/4H20:C,70.35;H,
4.48％．

4－砂”0秒-3-(2-〃〃O"-4-77Zeｵﾙ0幼ゆ"9"y/)血γα"0[3',2':6,7)coz"7z""(V11).
ConcentratedhydroChloricacid(3mJ)wasaddedtoasolutionofVI(0.59)inacetic
acid(10m/)andthemixturewasrefluxedonanoilbathforlhr.Aftercooling,
themixturewasdilutedwithwafer,theseparatedsolidwascollected,washedwith
waterandcrystallizedfrommethanoltogiveVIIascolorlesspowder,mp235-238｡C;

yield,0.359.IRcm~':3200(OH),1680(CO)(Nujol).UVス舟郷mn(loge):227
(4.65),232i*(4.62),336(4.21).MS(M+,m/e):324.

Found:C,66.04jH,3.94%."CalcdforC,8H,206o1/4H20:C,65.75;H,
3.83％．

D"ce""qfWZAcetylationwascarriedoutbythemethoddescribedabove,

mp208-210｡C(colorlessneedls,fromethanol).IRcm－ﾕ:1775,1760,1720(CO)

(Nujol).UVス箭呼nm(loge):239(4.46),245(4.45),330(4.10).MS(M+,m/e):
4 08.，
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Z2－1〃ｵ"o乳り”γα"o(3',2':6,7)coz"w9sｵα〃(n).VII(150mg)wasdissolvedin

methanol(50mJ)saturatedwithhydrogenchlorideandthemixturewasrefluxed

onawaterbathforlOhr.Thereactionmixturewasdilutedwithwater(50m/),

theseparatedsolidwasconected,washedwithasmallamountof50%methanol

andcrystallizedfromethanoltogivellascolorlessneedles,mp267-268｡C;yield,

90mg.Thissubstanceshowedastrongfluorescencemethanolandacetone.IR

CIn－ﾕ:1740(CO)(NUjol).UVス舟騨nm(loge):237(4.70),343(4.39),359(4.33).

NMR(ppm):3.90(singlet,3H,-CHs).

Found:C,69.98;H,322%.CalcdforC,8H1005･1/4H20:C,69.75;H,
3．41％．
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