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the C-7 (8) double bond in the parent oligoglycoside (14 or 19) is presumed to be shifted to C-8 (9) in the

hydrolysates during the acidic hydrolysis.?)
3 4 3 4 3
9) Based on this finding, another possible sugar sequence (3-Me-glu—xyl—3-Me-glu—glu—xyl—aglycone)

|2
glu
for B; has been ruled out. If this alternate sequence is correct, glycerol should be obtained instead of
erythritol.
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Anti-Platelet Aggregation Principles from the Bark of Fraxinus japonica Brume)

The methanol extract of the bark of Fraxinus japonica BLUME was fractionated with
the guidance of inhibitory activity on rabbit platelet aggregation induced by arachidonic
acid. The following active principles were identified: 3-methoxy-4-hydroxyphenylethanol
(I) (which also exists in the animal body as a dopamine metabolite), p-hydroxyphenyl-
ethanol (II), 2,6-dimethoxy-p-benzoquinone (III), compounds (IV), (V), and esculetin.

Keywords the bark of Fraxinus japonica BLUME; anti-aggregatory activity on
platelet; 3-methoxy-4-hydroxyphenylethanol; p-hydroxyphenylethanol; 2,6-dimethoxy-
p-benzoquinone; esculetin; 3,4-dihydroxyphenylethanol; dopamine metabolites

The bark of Fraxinus japonica BLuMe (the Oriental medicine “Shinpi”), which is widely
distributed in Japan, has been used as a home remedy diuretic, antifebrile analgesic and so on.

The methanol extract of the bark is reported to have an anti-inflammatory action and
to promote the excretion of uric acid.®»® Esculin, a coumarin glycoside which is a main
constituent of the extract, is an active principle having these physiological activities.®
Until now no other biologically active compound has been found in the bark.

The methanol extract of the bark was bioassayed for inhibitory activity on rabbit platelet
aggregation induced by arachidonic acid (AA) and found to be active. We report here the
isolation of the active principles guided by this bioassay® and their potencies.

The methanol extract of the bark was partitioned between ethyl acetate and water. The
acidic portion, which was fractionated from the ethyl acetate layer in the usual manner and
had a significant inhibitory activity, was separated into eight fractions by Sephadex-LH 20
column chromatography. Two of the fractions, which showed a potent inhibitory activity,
were further purified by the combination of high performance liquid chromatography
(«Bondapak C,q) and preparative thin-layer chromatography (silica gel). Finally, the com-
pounds I, II, III, IV, V, and esculetin were isolated as the active principles. All except
esculetin gave very low yields.
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Compound I, colorless oil; CgH;,05; MS m/e: 168 (M+); IR vKE cm—1: 1601; UV AMOH nm:
228, 281, 287sh. The IR and UV spectra suggested that I is an aromatic type compound.
The proton nuclear magnetic resonance (*H NMR) spectrum (CDCl,) of I showed signals due
to a Phe-CH,~CH,~O- group at ¢ 2.80 and and 8.83 (2H, triplet, /=7 Hz, respectively), an
aromatic methoxy group at ¢ 3.89 (3H, singlet), and 1,2,4-trisubstituted benznee ring system
at 6 6.70 (1H, double doublet, J=2, and J=8 Hz), 6.73 (1H, doublet, /=2 Hz) and 6.87 (1H,
doublet, /=8 Hz). The above data indicated I to be 3-methoxy-4-hydroxyphenylethanol
which is an alkaline hydrogenation product of wood® and a dopamine metabolite.” This was
comfirmed by direct comparison with an authentic specimen using IR, MS, 'H NMR spectro-
metry.

Compound II, colorless needles; mp 92°C; CgH,,O,; MS m/e: 138 (M+); IR »KB cm—1:
1603, 1596.; UV 23" nm: 224, 278, 285sh. The *H NMR spectrum (CD3;OD) showed the pres-
ence of a Phe-CH,-CH,-O- group at ¢ 2.71 and 3.68 (2H, triplet, /=7 Hz, respectively),
and a p-substituted benzene ring system at 4 6.69 and 7.02 (2H, doublet, ] =9 Hz, respectively).
These data indicated II to be p-hydroxyphenylethanol and it was identified by direct com-
parison with an authentic sample of mp, IR, MS, and *H NMR spectra.

Compound III, yellow needles; sublimes; CgHgO,; MS m/fe: 168 (M+); IR #XB cm—1: 1669,
1642, 1621, 1596.; UV A" nm: 286, 294sh, 382. The 'H NMR spectrum (CDCl,) showed the
presence of two equivalent methoxy groups at ¢ 3.82 (6H, singlet) and two equivalent olefinic
protons at é 5.85 (2H, singlet). From these data, IIT was assumed to be 2,6-dimethoxy-p-
benzoquinone and this was confirmed by direct comparison of the IR and MS spectra with
those of an authentic specimen.

Esculetin which is an aglycone of esculin was identified by direct comparison (mp, IR,
MS, PMR) with an authentic sample.

The inhibitory potency of compounds I, II, III, and esculetin on rabbit platelet aggrega-
tion induced by AA or collagen was examined (Table I). Table I includes the results obtained
by using aspirin and indomethacin as positive controls, and by using 3,4-dihydroxyphenyl-
ethanol® which is one of the dopamine metabolites as the same with compound I and was
found to have relatively potent inhibitory effects.

None of compounds I, II, and 3,4-dihydroxyphenylethanol except compound III (ADP®
10 pm final concentration: IC;y=80—100 uM'?) inhibit ADP-induced rabbit platelet aggrega-

TasLe I. Inhibitory Effects on Platelet Aggregation®

Platelet aggregation induced by?

Inhibitors Arachidonic acid Collagen
(100 o) (15 pg/ml)o
3-Methoxy-4-hydroxyphenylethanol® (I) 13.9 (10.9— 17.7) 30.5 (23.0— 40.6)
3,4-Dihydroxyphenylethanol® 19.7 (13.6— 28.6) 35.4 (23.9— 52.6)
p-Hydroxyphenylethanol (II) 119.3 (83.9—169.6) 157.4(111.8—221.6)
2,6-Dimethoxy-p-benzoquinone (III) 145.2 (96.7—217.8) 48.5 (40.5— 58.1)
Esculetin 62.6 (47.8— 82.0) 71.6 (57.2— 89.6)
Aspirin 32.3 (24.8— 42.0) 20.0 (14.5— 27.6)
Indomethacin 1.01(0.80— 1.26) 0.91(0.77— 1.09)

Aggregation experiments were performed in an aggregometer (SIENCO, dual sample aggregation meter, model
DP-247E). For each assay, rabbit platelet-rich plasma (440 ul, 300000 platelets/mm3) was preincubated with in-
hibitor (2 ul in ethanol or DMSO) for 3 min at 37°C before the addition of the aggregating agents (40 ul).

a) Figures represent IC;, (um: concentration that inhibits 50% of the agonists’ effects) evaluated from 2 to 3
different concentrations of the inhibitor on log probit paper. Each value is the mean and its 95% confidence
limits for individual determinations in 5 to 8 different platelet preparations.

b) The maximum decrease in absorbance expressed as percentages of that in the controls (submaximal equipo-
tent) is taken as the criterion for the degree of platelet aggregation.

¢) Final concentration.

d) Sodium arachidonate.

e) Exists as a dopamine metabolite in an animal bodies.
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tion, just as aspirin and indomethacin, anti-inflammatory drugs which are well known as
inhibitors of prostaglandin biosynthesis,'¥ have no effect on ADP. Thus, these compounds
like aspirin and indomethacin may be expected to have some effect on prostaglandin biosyn-
thesis and anti-inflammatory activity.

It is also of pharmacological interest that the two dopamine metabolites (compound I
and 3,4-dihydroxyphenylethanol) exhibited anti-aggregatory activity and were about two
times as effective as aspirin in AA (Table I).

Studies are now in progress on the effects of the above compounds on the prostaglandin
biosynthesis and anti-inflammatory activity and on the structural elucidation of compounds
IV and V.
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Stereoselective Synthesis and Structure Proof of a Metabolite of Vitamin D,,
(23S, 25R)-25-Hydroxyvitamin D; 26,23-Lactone (Calcidiol Lactone)

Stereochemical configurations of biologically prepared 25-hydroxyvitamin D; 26,23-
lactone (calcidiol lactone) at C-23 and C-25 are determined to be S and R, respectively, by
comparison of its high performance LC retention time with those of (23S,25R)- and (23R,-
25S5)-25-hydroxyvitamin D, 26,23-lactone which have been synthesized stereoselectively
starting from C-22 steroid aldehyde and (R)- or (S)-citramalic acid.

Keywords vitamin D metabolite; calcidiol lactone; stereoselective synthesis;
determination of stereochemistry; iodolactonization
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