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ABSTRACT. FromPortulaca oleraceavhich is widely distributed in Korea and has long been used as a folk med-
icine, two biophenolic glycosides, 3-hydroxy-1-(2-hydroxyethyl)phenyl-8-D-glucopyranosidelj and 2-(3,4-dihy-
droxyphenyl)ethyl-OB-D-glucopyranoside2j were isolated using column chromatography and reversed-phase HPLC.

3C NMR spectral assignment for these compounds was revised by the extensive 2-D NMR experiments such as NOESY,
HMQC, and HMBC. These compounds showed a considerable antioxidant effect in DPPH assay system.
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INTRODUCTION ondary metabolite from the purslane has little been

reported though it was recognized as a quite nutri-

Portulaca oleraced.inne (also known as purslane) tious vegetable to include carbohydrates, amino acids,
is a species which occurs worldwide and spreadstc! Only reported compound from this species is

prolifically in gardens and lawns. It has been not portuloside A, a monoterpene glucodides a part

only eaten throughout much of Europe and Asia of our search for new bioactive compounds from

but also used in folk medicine to treat dysentery, natural resources, we have investigated radical scav-

beriberi, tonsillitis, and so &nA recent study showed enging constituents from purslane. The crude extract
its crude extract is effective in canteBut a sec- was subjected to solvent partitioning followed by
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combined 2-D NMR experiments. A long-range cou-
pling of the C-1anomeric carbon a3104.7 with

the H-5 at53.38 revealed that the sugar was a pyr-
anose. This interpretation was also supported by
NOESY correlation between H-and H-5 The
orientations of the H:1- H-5 protons were all
assigned as axial by measurement of the vicinal
proton-proton coupling constants using a mixture of
2:1 of MeOH-d and benzenezés a NMR experi-
mental solvent. Thus, the sugar moiety was defined
as a3-D-glucopyranose.

A linkage between hydroxytyrosol and sugar moi-
eties was established by HMBC and NOESY exper-
iments. A long-range correlation of the Hahomeric
proton ad4.28 with C-4 ab145.2 placed the attach-
ment of the sugar moiety at C-4 of the aromatic

C,; vacuum flash chromatography of the n-butanolring. This interpretation was also confirmed by a
fraction. The chromatographic fraction eluted from strong NOESY cross peak between 'Hafid H-5.
the C, column with 50% ag. MeOH showing radi- Thus, the structure of compoubdavas determined as
cal scavenging effect was purified by repeated3-hydroxy-1-(2-hydroxyethyl)phenyl-4-@-D-glu-
reversed-phase HPLC to give the two biophenoliccopyranoside.

glucosidesKig. 1).

RESULT AND DISCUSSION

Compound2 was isolated as a colorless gum,

which analyzed for (H,,O, by a combination of

HRFABMS and*C NMR spectrometry. The spec-
tral data o were very similar to those obtained for

CompoundL was obtained as a colorless gum that 1. However, careful examination of th% NMR

was determined to have the compositiqiHgO, by

data revealed that signals for C-1g-and - of 1

HRFABMS and™C NMR analyses. Six downfield were shifted frond136.1, 39.7, and 64.3, 8131.5,

signals in the region @150-115 in"*C NMR spec-
trum and the corresponding signal®atl8 (1H, d,

36.5, and 72.1, respectively. The corresponding changes

were also observed in thel NMR spectrum in

8.3), 6.83 (1H, d, 2.0), and 6.66 (1H, dd, 8.3, 2.0) inwhich signals for H-5 and BlLof 1 were shifted
'H NMR spectrum indicated the existence of anfrom 7.09 (1H, d, 8.1) and 3.69 (2H, t, 7.1) to 6.66

aromatic ring, which was shown bytd-'*H COSY

(1H, d, 8.3), and 4.01 (1H, m) and 3.69 (1H, m).

and HMBC experiments to be part of a 3,4-dihy- These changes could be accommodated by intro-
droxyphenethyl alcohol known as a hydroxytyrosol. ducing a new linkage between sugar and hydroxyty-
This interpretation was supported by an absorptionrosol moieties. A combination of HMBC and NOESY

maximum at 285 (lag 3.49) nm in UV spectrum.

experiments determined the location of connectiv-

Similarly, the presence of a sugar moiety was readilyity to each other at CBland -1 Thus, the structure of
recognized by characteristic carbon signals in the2 was determined as 2-(3,4-dihydroxyphenyl)ethyl-

region 0f3105-60 in thé*C NMR spectrum. Partic-

ularly, an anomeric proton signal at 4.73 (1H, d,

7.8), correlated with a carbon signaba04.3 by an

O-3-D-glucopyranoside.
The literature survey revealed that compound

was once isolated frolea europaea while com-

HMQC experiment, was diagnostic for the pres- pound2 was already identified iDlea europaea

ence of a sugar moiety.

Prunus grayanaandRicciocarpus natarsBut nei-

The structure of sugar moiety was determined byther was detected I oleraceaTheir’H NMR spec-
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tra were measured on a Shimadzu UV1201 spectro-
photometric instrument. High performance liquid
chromatography (HPLC) was performed with a
Dionex P580 with Varian 350 RI detector.
Extraction and Isolation. Dried aerial parts of
P. oleraceawere ground to a powder and repeat-
edly extracted for 2 days with MeOH and £H,
respectively. The combined crude extracts (29.8 g)
were evaporated to dryness and partitioned between
CH,CI, and water. The aqueous layer was further
partitioned between n-BuOH and water to afford a
n-BuOH fraction (12.121 g), which was subjected to
Fig. 2. Key HMBC correlations of and2. C,; reversed-phase vacuum flash chromatography
eluting with stepwise gradient mixtures of MeOH
and water (50%, 40%, 30%, 20%, 10% aqueous
tral data were in good agreement with those reportedvieOH, and 100% MeOH). The fraction (4.660 Q)
while **C NMR spectral assignments for C-2, -3, -4 eluted with 50% aqueous MeOH was dried and the
and -6 ofl and C-2 and -5 of were corrected by residue was separated on a HP 20 gel chromatogra-
HMBC long-ranged correlations, respectiveéig( 2)% phy with the solvent system of 50% aqueous MeOH,
Phenolic compounds are one of the main classe§0% aqueous acetone, 100% MeOH, and 100% ace-
of secondary metabolites with a large range oftone as eluents. Further purification of 50% aque-
structures and functions. Especially, as one of theous MeOH fraction (0.932 g) by semi-preparative
most important group of natural antioxidants, they C,;, HPLC (YMC ODS-A column, 1 cmx25 cm, 90%
possess several common biological and chemicahqueous MeOH) gave compouridél7.8 mg) and
properties, namely, antioxidant activity, the ability 2 (20.8 mq).
to scavenge both active oxygen species and electro- 3-Hydroxy-1-(2-hydroxyethyl)phenyl-4-O{f3-D-
philes, the ability to inhibit nitrosation and to chelate glucopyranoside(1). a colorless gum;of],?>-24.6
metal ions, and the capability to modulate certain(c 0.5, MeOH); UV (MeOHM\,..(loge) 285 (3.49)
cellular enzyme activitieSin our measurement for nm; HRFABMSm/z 339.1060 (M+Ngd) (calcd for
evaluating antioxidant effect of both compourdds C, H,,O,;Na, 339.1056)!H NMR (CD,0D+CD,=
and 2 using DPPH radical, they exhibited signifi- 2:1); 7.18 (1H, d, J=8.3, H-5), 6.83 (1H, d, J=2.0,
cantly high activities with Eg; value of 29Qug/ml H-2), 6.66 (1H, dd, J=8.3, J=2.0, H-6), 4.73 (1H, d,
and 26ug/ml, respectively, compared with BHT J,,=7.8, H-1), 3.93 (1H, dd, (4=12.0, J;=2.4, H-
(EC,,, 62ug/ml) anda-tocopherol (EG, 8pug/ml). 6", 3.78 (1H, dd, ;,=12.0, J;=5.4, H-6), 3.71
(2H, t, J=7.2, H-1), 3.60 (1H, dd,,¥9.3, J,=7.8,
EXPERIMENTAL SECTION H-2), 3.54 (1H, dd, ,4=9.3, J,=8.3, H-3), 3.52
(1H, d, J5=9.3, 1,=8.3, H-4), 3.38 (1H, m, H-9,
General Experimental Procedures Optical rota-  3.71 (2H, t, J=7.2, H-1), 2.73 (2H, t, J=7.2, H1H);
tions were taken on a Jasco digital polarimeter. NMRand**C NMR data for COD as a NMR solvent,
spectra were recorded in GDD on a Varian Unity ~ seeTable 1.
500 and Varian Mercury 300 spectrometers using 2-(3,4-Dihydroxyphenyl)ethyl-O{f3-D-glucopy-
stsandard pulse sequence programs. Mass spectradnoside(2). a colorless gumi{],*-20.4(c 0.6,
data were obtained by using a Jeol JMS-HX110MeOH);m/z339.1057 (M+Na)(calcd for GH,,O;Na,
high resolution mass spectrometer at the Korear839.1056)H and™C NMR data for CQOD as a
Basic Science Institute, Taejeon, Korea. UV spec-NMR solvent, sedablel.
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Tablel. NMR Spectral Data for Compounds 1 afAd 2

1 2
No- 5, (H, m., Hz) & (lit.”) HMBC 5, (H, m., Hz) 3. (lit.) HMBC
1 136.1 (137.9) 131.5 (131.6)
2 6.72(1H,d, 2.0) 117.6 (124.1) C-3, C-4, C-80C-6.68 (1H, d, 1.0) 117.1 (116.4) C-4,C-6, G-1
3 148.3 (145.9) 146.1 (146.1)
4 145.2 (148.2) 144.5 (144.7)
5 7.09 (1H, d, 8.1) 119.1 (119.7) C-3,C-4,C-1 6.66 (1H, d, 8.3) 116.3 (117.2) C-3,C-1
6 6.64(1H,dd, 8.1,2.0) 121.3(119.8) C-2, C-4C-1 6.54 (1H, d, 1.0) 1212 (121.3) C-2,C-4,€-1
1a 2.70 (2H,t, 7.1) 39.7 (40.0) C-1,C-2, C-6,BA77 (2H, m) 36.5(36.6) C-1,C-2 C6 G1
1B 3.69 (2H, t, 7.1) 64.3(65.3) C-1, @&l 401 (1H, m),3.69 (1H, m) 72.1(72.1)  C-1,6-1
1' 4.69 (1H, d, 7.3) 104.7 (104.2) C-4 4.28 (1H, d, 7.8) 104.3 (104.4) B C-1
2 3.47 (1M, dd, 8.8,7.3) 74.9 (75.7) 3.18(1H,dd,8.8,78) 751(752) C-1,C-3
3 3.45(1H,dd, 8.8,8.3) 77.6(78.9) 3.35(1H, dd, 8.8,8.3)  77.9(78.0)
4 3.39 (1H, m) 713 (72.2) 3.28 (1H, dd,8.8,9.2)  71.6 (71.7)
5 3.38 (1H, m) 78.3 (78.8) 3.25 (1H, m) 78.0 (78.1)
6 3.88 (1M, dd, 12.0, 2.052.4 (63.3) 3.85 (1H, dd, 11.5, 1.5)62.7 (62.8)
3.71 (1H, dd, 12.0, 4.9) 3.66 (1H, dd, 11.5, 5.4)

¥H and™C NMR spectra were measured in OD at 500 MHz and 125 MHz, respectiveffC NMR spectra were recorded
in D,O. Assignments were aided Hy COSY, HMQC, HMBC, and NOESY experiments.
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