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Abstract

From the leaves of Weigela coraeensis ursolic acid, β-sitosteryl β-D-glucoside,

scopolin, secologanin dimethyl acetal and hyperin (quercetin-3-O-/?-D-galactoside)
have been isolated.

Introduction

Weigela coraeensis (Japanese name: hakoneutsugi) is an ornamental shrub and

grows in the temperate zone of Japan. Although the family Caprifoliaceae is known

as a rich source of iridoid glycosides[l], there seems to be no report on the

constituents of Weigela species. We have now examined the methanolic extract of

the leaves of W. coraeensis. Five compounds 1, 2, 3, 4 and 5 have been isolated

according to the isolation procedure shown Fig. 1.

Results and Discussion

Compound (1) was crystallized as prisms, mp 251-252- with a molecular for-

mula C3｡H4803�"1/4H20. It gave a positive Liebermann-Burchard's reaction. The

IR spectrum showed absorption bands for a hydroxyl group at 3400 cm"1 and a

carboxyl group at 1690 cm~¥　The XH NMR spectrum indicated signals of a proton

attached to a carbon bearing hydroxyl group at $ 3.46 (1H, /-like,/-8 Hz) and

an olefinic proton at ♂ 5.50 (1H, ∽) besides those of typical triterpenoids at ♂ 0.8-

2.4 (m). The characteristic fragmentations of the mass spectrum at m/z 456 [M] ,

248, 203, 189 and 133, arising from a retro-Diels-Alder cleveage, suggested that

compound 1 was either ursohc acid or oleanolic acid. The IR and XH NMR spectra
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Fresh leaves of W.　coraeensis　(1 kg)

extd.　with MeOH　(16且　　　　2)

coned.

added H20

extd.　with Et20

Et2O extract　(16.5　g)

Si gel chromatog.

1

(554　mg)

Aq.　soln

extd.　with EtOAc

EtOAc extract　(10　g)

(59　mg) Si gel chromatog.

3　　　　　　　4　　　　　　　5

(677　mg)　(107　mg)　(10　mg)

Fig. 1. Isolation procedure of the compounds

Aq. soln

were identical with those of ursolic acid.

Compound (2) was isolated as a white mass, mp 263-264- with a molecular

formula C35H6｡06�"2/3H20. The IR spectrum showed a strong hydroxyl absorption

at 3400 cm｣. The lH NMR spectrum showed a typical phytosterol skeleton at ♂ 0.

55-2.36. 0n acetylation with acetic anhydride and pyridine, compound 2 gave

needles (6), mp 171-172- with a molecular formula C43H6oOIO. The *H NMR

spectrum of the acetate indicated the presence of four acetoxyl groups at ♂ 1.98-2.

06 (3H x 4, s). The above results suggested that compound 2 was /?-sitosteryl /?-

D-glucoside. The spectral and physical data of 2 were in agreement with those of

β･sitosteryl β-D-glucoside.

Compound (3) was an amorphous powder with a molecular formula Ci9H3｡Oa-

Acid hydrolysis yielded D-glucose and a brown polymerized product like other

iridoids. The UV absorption maximum at 234 nm (｣8080) and the IR absorption

bands at 1700 and 1625 cm"1 were characteristic of a conjugated enol-ether system.

The lH NMR spectrum showed signals due to a C-3 proton at S 7.60 (s) , vinylic

protons at s 5.00-5.40 (3H, m) and carbomethoxyl protons at d 3.55 (3H, 5) together

with those of an anomeric proton at tf 5.27 (d, J-% Hz) . The above results

suggested that compound 3 was a secoiridoid glucoside. This was confirmed by a
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peakatm/z165inthemassspectrumcharacteristicofsecoiridoidglycosides[2]

Inthe*HNMRspectrum,twosingletsduetomethoxylprotonsat♂3.263Hx2)

andsignalsassignabletoa-C旦CH2CH-moietyatd1.79(1H,ddd,/-6,9and15

Hz),2.39(1H,ddd,7-7,7and15Hz)and4.62(1H,dd,/-6and7Hz)were

observed.Acetylationof3withaceticanhydrideandpyridineaffordedatetra-

acetate(7)withamolecularformulaC27H38Oi5.Compound3wastherefore

assumedtobesecologanindimethylacetalonthebasisofthedatadescribedabove.

Thephysicalandchemicalpropertiesof3wereidenticalwiththoseofanauthentic

sample[3].Compond3wouldbeformedduringextractionprocess.

Compound(4)wasneedles,mp216-2200withamolecularformulaCi6Hi80

11/3H20.Absorptionbandsat1725,1700,1615and1565and1505cm-1intheIR

spectrumsuggestedthatcompound4wasacoumarin.Additionalevidenceforthe

presenceofthiscarbonskeletoncamefromthe*HNMRspectrum.Thesignals

correspondingtoC-3andC-4protonsappearedasanABsystemat♂6.30and7.

64(/-9.5Hz).Twosingletsatd7.01and7.43(1Heach)wereattributableto

C-8andC-5protons,respectively.The*HNMRspectrumalsoshowedthepres･

enceofamethoxylgroupatd3.74(3H,s)andananomericprotonat$5.64(1H,

WIA12Hz).Compound4wastreatedwithaceticanhydrideandpyridinetogive

atetra-acetate(8),mp169-169.80withamolecularformulaC24H26013.Theabove

datesuggestedthatcompound4wasscopolin.Thespectralandphysicaldataof8

wereidenticalwiththoseofscoplinacetate[4]

Compound(5)wasyellowcrystals,mp238-2400hadamolecularformula

C2iH2oOi2�"H20.TheUVspectrumhadabsorptionmaximaat257nm(｣18000)

and359nm(a15000).TheIRspectrumshowedabsorptionbandsofahydroxyl

groupat3400cm¥aconjugatedcarbonylat1655cm"1andaphenylgroupat1605

and1500cm*.Theabovedatasuggestedthatcompound5wasaflavonoid

glycoside.AnABsystemat♂6.72(1H,∫-2Hz)and6.77(1H,∫-2Hzinthe

HNMRspectrumwereduetoC-6andC-8protons,respectively.Signalsat♂7.38

(1H,rf,/-8Hz),8.22(m,dd,J-2and8Hz)and8.58(1H,d,J-2Uz)were

characteristicfora3,4-disubstitutedBring.Acetylationof5withaceticanhydride

andpyridineyielded(9)anocta-acetatewithamolecularformulaC37H360
37n36V^2｡'
The*HNMRspectrumofthelattershowedthepresenceoffouralcoholicacetoxyl

groupsatd1.86-2.ll(3Hx4,s)andfourphenolicacetoxylgroupsatS2.28-2.

41(3Hx4,s).Hydrolysisof5with2NHClaffordedD-galactoseandquercetin

(10),mp>300-,whoseIRspectrumwereidenticalwiththatofanauthenicsample.

TheUVspectrumof5inmethanolandmethanoトsodiumacetateweresimilarto

thoseofrutin[5],whichindicatedthattheglycosidiclinkagein5waslocatedat

3-position.Thereforecompound5shouldbehyperin(quercetin-3-0-β-D-

galactoside).



84 Tetsuo IwAGAWA and Tsunao Hase

m COOH

2　R-Gc

6　R-GlcAc4

3　R-Gc

7　R-GluAc4

5　　　　4

4　R-Gc

8　R-GlcAc4

5　R-H R'=Glc

9　R-Ac R'-GlcAc4

10　R-R'-H
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Experimental

ExtractionandIsolation.PlantmaterialwascollectedinthecampusofKago-

shimaUniversityandidentifiedbyDrs.S.HigashiandM.Abe.Thefreshleavesof

W.coraeensis(2kg)wereextractedwithMeOH(16且x2).Afterconcentration

ofthecombinedMeOHsolns,H20wasaddedandtheinsolublematerialwas

removedbyfiltration.ThefiltratewasextractedwithEt20andthenEtOAc.The

Et2Oextract(16.5g)waschromatographedonacolumnofSigelwithCHC13-

MeOHwithincreasingproportionsofMeOH.ElutionwithCHC13gave1(554mg).

FromthefractionselutedwithCHCl3-MeOH(9:1)2(39mg)wasobtained.The

EtOAcextract(lOg)wassubjectedtoCConSigel,withCHCl3-MeOHwith

increasingproportionsofMeOH.ElutionwithCHCl3-MeOH(92:8afforded3

(677mg).Compound4wasobtainedfromthefractionselutedwithCHCl3-MeOH

(9:1).ThefractionselutedwithCHCL-MeOH(17:3)gave5(lOmg).

Ursolicacid1.PrismsfromEtOH-H20,mp251-2520(lit.[6]mp285-2880);

IRu霊碧cm-i:3400,1690;lHNMR(100MHz,C5D5N):<5"0.8-2.4(m),3.46(1H,

Mike,/-8Hz),5.50(1H,m);MSm/z:456[M]+,248,203,189,133.(Found:C,78.

05;H,10.75%.Calc.forC3｡H4803�"1/4H20:C,78.12;H,10.60%.)

β-Sitosterylβ-D-glucoside2.AwhitemassfromMeOH,mp263-264-(lit.[7]

mp250-255-,280-298-);IRv監禁cm-i:3400,1070,1020;XHNMR(100MHz,C5D5N);

dO.55-2.36(m),3.66-4.58(m,sugarH),5.06(1H,d,J-8Hz,H-l′),ca5.6�"(m).

(Found:C,71.35;H,10.37%.Calc.forC35H6｡O�"2/3H20:C,71.39;H,10.50%.)

Acetylationof2(19mg)withAc20andpyridinegave6(13mg),needlesfrom

EtOH,mp171-172-(lit.[7]mp168-1690):IRuだ悪cm-1:1750,1220;XNMR(100

MHz,CDCU):Sl.98,2.00,2.03,2.06(3Heach,s).(Found:C,69.05;H,9.11%.Calc.

forC43H6｡0
43116nWi｡:C,69.32;H,9.20%.)

Secologanindimethylaceta13.Anamorphouspowder,[tf]D-58.80(MeOH;c0.

2);UVAlexOHnm:234(e8080);IRi/Sscm-1:3400,1700,1625;JHNMR(100MHz

CDC13:c?1.79(1H,ddd,/-6,9and15Hz,H-6),2.39(1H,ddd,J-7,7and15Hz,

H-6),2.83(1H,ddd,J-6,6and8Hz,H-9),3.26(3Hx2,s,OMe),3.55(3H,s,

COOMe),4.62(1H,dd,J-6and7Hz,H-7),5.00-5.40(3H,m),5.21(m,d,J-

8Hz,H'-1),5.79(1H,d,J-6Hz,H-1),7.60(1H,d-¥ike,J-lHz,H-3);MSm/z:

403[M-MeOr,372,171,165,139,75.(Found:m/z403.1609.Calc.forC19HsoOu-

MeO:m/z403.1604.)Comound3(7mg)wastreatedwith2NHCltogiveD-

glucosewhichwasconfirmedbyco-paperchromatography(solventsystem:由oAc

-pyridine-H20-HOAc,5:5:3:1).Acetylationof3(20mg)withAc20andpyridine

yielded7(8mg),anamorphouspowder;IRv監禁1cm-1:1755,1710,1630,1220;lH
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NMR(100MHz,CDCI3:61.84,1.95,1.97,2.04(3Hx4,s).(Found:m/z571.1994.

Calc.forC27H38O15-MeO:m/z571.2025.)

Scopolin4.NeedlesfromMeOH,216-220-(lit.[6]mp218-);IRv霊曽cm-i:3350,

1725,1700,1615,1565,1505;*HNMR(100MHz,C5D5N):tf3.74(3H,s,OMe),3.

88-4.60(6H,m,sugarH),5.64(1H,WV212Hz,H-l'),6.30(1H,d,J-9.5Hz,H

-3),7.01(1H,s,H-8),7.43(1H,s,H-5),7.64(1H,d,J-9.5Hz,H-4).(Found:C,

50.90;5.07%.Calc.forC16H18O9�"1J4H2O:C,50.791H,5.51%.)Acetylationof4(42

mg)withAc20andpyridinegave8(30mg),prismsformEtOH,mp169-169.8-

(lit.[6]mp166oormp184-185-);IRv監禁cm-1:1760-1740,1620,1570,1510,915,

890,825;^NMR(100MHz,CDC13):<?2.05,2.06,2.08,2.14(3Heach,s);MSm/z:

522[M]+.(Found:C,55.22;H,5.08%.Calc.forC24H26013:C,55.17;H,5.02%.)

勧erin5.YellowcrystalsfromMeOH,mp238-2400(lit.[8]mp238-;UVA

慧?Hnm:257(e18000),359(e15000);AMeOHm-aAxcONanm:269,368;IR膿^cm-1:3400,

1655,1605,1550,1500;^NMR(100MHz,C5D5N):♂4,18-4.98(6H,桝,sugar),6.

10(1H,d,J-8Hz,H-D,6.72and6.77(1Heach,d,J-2Hz,H-6andH-8),7.38

(1H,d,J-SHz,H-5),8.22(1H,dd,J-2and8Hz,H-6),8.58(1H,d,J-2Hz,H

-2).(Found:C,52.10;H,4.44%.Calc.forC21H2｡012�"H20:C,52.47;H,4.58%.)

Acetylationof5(21mg)withAc20andpyridinegave9(20mg),anamorphous

powder;IRvだ芸碧cm-1:1775,1750,1210;XHNMR(100MHz,CDC13):d1.86and1.

96(3Heach,s),2.ll(3Hx2,s),2.28(3H,s),2.32(3Hx2,s),2.41(3H,s).

(Found:C,55.56iH,4.56%.Calc.forC3iH360
36^2｡:C,55.50;H,4.53%.)Toasolnof
5(6.3mg)inMeOH(1ml),wasadded2NHCl(0.5ml)andthemixturewas

refluxedfor4hr.ThereactionmixturewasdilutedwithH20.Theresulting

precipitatewasrecrystallizedfromMeOHtogivequercetin10(0.8mg),yellow

needles,mp>300oIR監禁cm-1:3350,1660,1620,1560,1520.TheAq.solnwas

neutralizedwithAmberliteIRA-45(3g)togivearesidue.Paperchromatography

oftheresidueshowedthepresenceofD-glucose(solventsystem:EtOAc-pyridine

-H20-HOAc,5:5:3:1).
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