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Abstract

Three known compounds, phillyrin, ligustroside and (+トpinoresinol-D-glucoside have
been isolated from the methanolic extract of the bark of Chionanthus retusus. (+)-Pinoresinol

was also obtained from the ether extract of the wood of this plant.

Introduction

The deciduous tree Chionanthus retusus (Oleaceae) (Japanese name: Hitotsubatago)

grows in the temperate zone of Asia and is the only member of the genus Chionanthus found

in Japan. The family Oleaceae is known as a rich source of iridoid and secoiridoid

glycosides and lignan glycosides. Since no previous investigations have been reported on

the constituents of C.retusus, we have examined the constituents of the plant.
r

Results and Discussion

Compound (1) was crystallized as needles, mp 153-154- I α |d+37.5 with amolecular

formula C27H34Oirl.5H20. The IR spectrum showed absorption bands for a hydroxyl group

at 3400 cm and aphenylgroupat 1590 and 1515 cm~　The *H NMRspectrum

indicated the presence of three methoxyl groups ato 3.77-3.81 (3H x 3, 5) and six phenyl

protons at a6.84-7.51 (6H, m). On acetylation with acetic anhydride and pyridine,

compound 1 gave an amorphous powder (5), whose H NMR spectrum showed the presence

of four alcoholic acetoxyl groups ato 2.00 and 2.04 (3H x 4, s). The above data suggested

that compound 1 was phillyrin, which had been isolated from C. virginica, and several

plants of the family Oleaceae2 . Its identity as phillyrin was established by comparing

its spectroscopic data with those of an authentic sample.
●

Compound (2) was isolated as an amorphous powder, I α 】d -125.2. Thepresenceofa

conjugated iridoid skeleton was assumed from the absorption bands at 1750 and 1630

cm intheIRspectrumandthesignalsatd3.67 (3H,s, COOMe)and 7.42 (1H,s, H-3)in

the H NMR spectrum. The lu NMR spectrum also showed the presence of a CH3CH-

C-group [81.64 (dd,/=8 and 2 Hz) and 6.00 (brq, ]-8 Hz)]. One ABX system due to a

-OCOCH2CH-groiip appeared at ∂　2.40, 2.69 and 3.93 (J-14, 10 and 4 Hz). Two
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triplets at6 2.78 and 4.08 (2H each,/-7 Hz) and one A2B2 system atd 6.88 and 6.70 (/-8

Hz) were arising from a ♪-hydroxyphenylester group. Moreover, the Mass spectrum of 2

showed a fragmentation of oleuropein-type glucosides at m/z 167 . Comppund 2 was

acetylated with acetic anhydride and pyridine to afford an amorphous powder (6),

C35H42017. The H NMR spectrum showed the presence of four alcoholic acetoxyl groups at

52.00 (3H x 4, 5) and one phenolic acetoxyl group atd2.27 (3H, s). These results

suggested that compound 2 was ligustroside . The spectral data of 2 and 6 were identical

those of authentic samples of ligustroside and its acetate.

Compound (3) was obtained as an amorphous powder, 【α】d+18.8　with a molecular

formula C26H32OirH20. The IR spectrum contained a hydroxyl group at 3300 cm and

pheyl group at 1600 and 1510 cm　¥　The H NMR spectrum showed characteristic

signals for the skeleton of 2,6-diphenyl-3, 7-dioxabicyclo [3.3.0] octane at d 3.07 (2H,ro,

H-l and H-5), 4.17 (2H,m, H.,-4 and FU-8) and 6.79-7.18 (6H,ォ, Ar-H)together with

signals of two methoxyl groups ato 3.81 (3H x 2,s). Acetylation of 3with acetic anhydride

1 R=β-Glc(OH)4

5 R=β-Glc(OAc)4

3 RJ　β-Glc(OH)A, R =H

4 Rl=R2=H

7 Bl-β-Glc(OAc)4, R =Ac

^jj COOMe

o-β-GlcCOR )

2 Rl=R2=H

rU2-=Ac
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andpyridinegaveapenta-acetate(7),mp111.5-112.5-,CseH42O16whoseHNMR

spectrumshowedsignalsoffouralcoholicacetoxylgroupsat∂1.99and2.00(3Hx2each,

s)andonephenolicacetoxylgroupat｣2.25(3H,s).Enzymatichydrolysisof3withp

-glucosidaseyieldedD-glucoseandanaglycone(4),Iα】d+51.1,C20H2206,whichwasalso

isolatedfromthewoodoftheplant.TheHNMRspectrumindicatedasymmetrical

structurefor4:d3.ll(2H,m,H-landH-5),3.85(3Hx2,s,0如e),3.91-3.94(2H.m,

Hax-4andHax-8),4.15-4.51(2H,m,H.-),4.73(2H,d-like,/=4Hz,H-2andH-6),

6.05(2H,s,OH)and6.84-6.91(6H,m,Ar-H).Theabovedatawereidenticalwiththose

of(十トpinoresinol.Therefore,compound3shouldbe(+トpinoresionaトβ-D一

glucoside,whichwasreportedasaCAMPphosphodiesteraseinhibitorI

AcknowtedgementsWeareindebtedtoProfessorM.Kikuchi,TohokuCollegeof

Pharmacyforkindlysupplyingthespectraofthecompounds.WethankDr.K.Matsuo,

KinkiUniversity,forthemeasurementsofHNMRspectra.WearegratefultoProfessorS.

Higashi,KagoshimaUniversity,fortheidentificationoftheplantmaterial.

Experimental

Extractionandisolation.PlantmaterialwascollectedinthecampusofKagoshima

University.ThebarkofC.retusus(420g)wasextractedwithMeOH(3.21x2)at55

AfterconcentrationofthecombinedMeOHsolns,H2Owasadded.Theaq.solnwas

extractedwithEt20andthenEtOAc.TheEtOAcextractwasevapdtogivearesidue(26.5

g).Partoftheresidue(3g)wassubjectedtoCConsilicagelwithCHCh-MeOHwith

increasingpropotionsofMeOH.ThefractionselutedwithCHCls-MeOH(93:7)gave

phillyrin1(290mg).ElutionwithCHCb-MeOH(9:1)gaveligustroside2(265mg)and

(+トpinoresinoトβ-D-glucoside3(137mg),successively.(十トPinoresinol4(67mg)

wasobtainedfromtheEt2Oextract(2.5g)ofthewoodoftheplant(1.9kg)bymeansofCC

onsillicagelwithCHCk

Phillyrin1.NeedlesfromMeOH,mp153-154-【α】d+37.5｡(CsHsN,c0.2);yNujolcm

max
-1.3400,1590,1515;XHNMR(100MHz,C5D5N):｣3.77(3Hx2,s,OMe),3.81(3H,s,

OMe),4.67(1H,d-like,/-4Hz,H-5),5.71(1H,W1/210Hz,sugerH-1),6.93-7.69

(6H,m,Ar-H);MSm/z:372【M-glucose】十.(Found:C,58.01:H,6.42%.Calc.forC27H3,

OllI.5H20:C,57.95;H,6.30%.)Compound1(45mg)wasacetylatedwithAc20and

pyridine.CCofthecrudeproductwithCHCh-MeOH(98:2)gave5(45mg),anamorphous

powder;IRレfilm-l

maxcm-1:1755,1605,1590,1520,1225;*HNMR(10.0MHz,CDCh):8
2.00and2.04(3Hx2each,s,OAc),3.80,3.87and3.88(3Heach,s,OMe),6.72-7.ll(6H,

m,Ar-H).3.80-3.87and3.88(3Heach,s,OMe),6.72-7.ll(6H,w,Ar-H).TheIRand

HNMRspectraof5wereidenticalwiththoseofanauthenticsampleofphillyrin

tetra-acetate.

Ligustroside2.Anamorphouspowder,[a]D-125.2-(MeOH,c0.383):IRリfilmcm-1:

3350,1705,1630,1600,1515:luNMR(200MHz,CD3OD-(CD3)2CO):^1.64(3R,ddJ-

8and2Hz,H-7),2.40,2.69and3.93(ABX,∫-14,10and4Hz,H-6x2andH-5),3.67

(3H,s.COOMe),4.78(1H,d,J-8Hz,sugarH-1),5.88(1H,brs,H-1),6.00(1H,q,J-8Hz,
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H-8),6.66and7.70(2Heach,A2B2J-8Hz,Ar-H),7.42(1H,s,H-3).Compound2(46

mg)wasacetylatedasdescribedtoaffordanamorphouspowder6(44mg);IRyfilmcm-1:

1750,1700,1630,1510,1220;*HNMR(100MHz,CDC13):｣1.67(3H,brd,J-8Hz),

2.00(3Hx4,s,OAc),2.27(3H,5,OAc),2.89(2H,t,J=6Hz),3.71(3H,s),5.69(1H,br,q,J

=8Hz),7.00and7.19(2Heach,A2B2,/-10Hz),7.45(1H,s);MSm/z:346,167,138,

120,107.(Found:C,56.05;H,5.53%.Calc.forCssHwO.t:C,56.67;H,5.68%.)TheIRand

HNMRspectraof2and6wereidentialwiththoseofauthenticsamples.

{+)-Pinoresinol-ft-D-glucoside3.Anamorphouspowder,【α】d+18.8(MeOHc

0.16);IRyEaxLIU‥3300,1600,1510;XHNMR(100MHz,(CD3)2CO):83.07(2H,m,

H-landH-5),3.81(3Hx2,s,OMe),4.17(2H,m,Heq-4andHeq-8),4.89(1H,mWlll

10Hz,sugarH-1),6.79-7.18(6H,m,Ar-H),MSm/z:358【M-glucose】+.(Found:C,

58.10;H,6.35%.Calc.forCaJ^On-HsO:C,57.95;H,6.36%.)Compound3(75mg)was

acetylatedasdescribedabovetogivefineneedles7(36mg)fromEtOH,[ォ]D+10(CHClac

0.15);IRyEaxcm‥1750,1605,1510;XHNMR(100MHz,CDCh):81.99and2.00

(3Hx2each,s,OAc),2.25(3H,s,OAc),3.07(2H,m),3.79(3Hx2,s),6.69-7.07(6H,m).

(Found:C,59.59;H,5.84%.Calc.forCsel^Ow:C,59.17;H,5.79%.)

Enzymatichydrolysisof3.ToasolnofB-glucosidase(14mg)inacetatebuffersoln(pH

4.90.1mm012ml),wasadded3(50mg)andthemixturewasstirredat38.After3days,

thesolnwasextractedwithEtOAc,washedwithH20anddriedoverNa2S04.Thesolvent

wasremovedtogiveacrude,whichwassubjectedtoCConsilicagelwithCHCla-MeOH(99

:1)toaffordanamorphouspowder4[α】D+51.1｡(MeOHc0.597);IRリ^cnTl

max^:3450,
1605,1515,855,820;XHNMR(100MHz,CDCh):d3.ll(2H,m.H-landH-5),3.85(3H

x2,s,OMe),3.91-3.94(2H,m,Hax-4andHサー8),4.15-4.51(2H,m,Heq-4andHォ,-8),

4.73(2H,d-like,J=4Hz,H-2andH-6),6.05(2H,s,OH),6.84-6.91(6H,m,Ar-H);MS

m/z:358[M].TheXHNMRspectrumof4wasidenticalwiththatof(+)-pinoresinol.
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