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ISOLATION AND STRUCTURAL ELUCIDATION OF A NEW LIPOXYGENASE INHIBITOR
FROM GARDENIAE FRUCTUS
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A nev lipoxygenase inhibitor, 3,4-dicaffeoyl-5-(3-hydroxy—
3-methylglutaroyl)quinic acid (1), has been isolated from Gardeniae
Fructus. The structure of 1 was determined from its spectral data and
by methanolysis of its methylate (2).
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Gardeniae Fructus (fruit of Gardenia jasminoides ELLIS, Rubiaceae) is a crude
drug which has been used as an antiphlogistic, a diuretic and a chalagogues in
China and Japan. The constituents of Gardenia sp. have been studied since the
eighteenth century, and a number of iridoid glycosides®3% and yellow pigments5®
have been isolated from it.

In this report, we describe the isolation and structural elucidation of a new
lipoxygenase inhibitor from Gardeniae Fructus collected in China.

The powdered Gardeniae Fructus was extracted with n-hexane to remove
paraffins, fatty acids and triglycerides, and then the residue was extracted three
times with 50% aq. acetone. After evaporation of the acetone under reduced
pressure, the solution was extracted with ethyl acetate and then with n-butanol.

The new compound (1) ( amorphous powder, C3 Hsz O ,» [al !§ -169.8° (c = 0.95,
MeOH), imax(MeOH) : 329, 242 and 216 nm (log ¢ 4.49, 4.25 and 4.42), vmax(KBr)
3200-3400(0H), 1710-1680(CO0) cm™' , NMR data: see note 7 )} , together with some

known compounds (geniposide? , genipin gentiobioside® , crocin®

and rutin), was
isolated from the n-butanol extracts by column éhromatography (HP-20, MeOH-H;O
gradient) and then HPLC (ODS, MeOH-HzO-AcOH).

The compound (1) showed the ion peaks at m/z 683 (M + Na) and at m/z 661 (M"
+ 1) in its FD-MS spectrum. Treatment of 1 with diazomethane gave a mixture of
several methylates which was further methylated with dimethyl sulfate-potassium
carbonate to give a hexamethylate (2) ( MS: m/z T44(M"), NMR data: see note 8 ]
The 'H-NMR spectrum of 1 showed two pairs of the signals at &6 7.62, 6.33 (doublet
each, J = 15.9 Hz), and at & 7.56, 6.25 (doublet each, J = 15.9 Hz) due to trans

olefins and a pair of signal due to 1,3,4-trisubstituted aromatic protons. This
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suggests the presence of 2 moles of a caffeic acid moiety in the molecule. In
addition, the decoupling experiments on 2 indicated that 2 was a 3,4,5-acylated
quinic acid derivative.
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Treatment of 2 with 5% MeOH-HCl gave a decaffeoyl derivative (3) [ MS: m/z
586(M* ), NMR data: see note 9 ) , dimethylchlorogenic acid methyl ester (4),
dimethylcaffeic acid methyl ester (5) and 3-methyl-3-hydroxyglutaric acid dimethyl
ester (6). The structure of 3 vas confirmed as the 4-decaffeoyl derivative of 2,
because the H-4 (6 3.80 ppm) of 3 resonated at the 1.46 ppm high field as compared
with that (8 5.26 ppm) of 2. The compounds (4, 5, 6) were identified with their
autheritic samples derived from corresponding carboxylic acids'” by the usual
means.

From the detailed 'H-NMR decoupling experiments on 2 and 3 and the results of
methanolysis of 2, the structure of 1 could be confirmed as 3,4-dicaffeoyl-
5—(3-hydroxy-3-methylglutaroyl)quinic acid. The compound (1) inhibited the
activities of 5~ and 12-lipoxygenase, 92% and 93% at 100 uM, respectively. The
biological activities of 1 and of its relati?es will be published elsewhere.
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