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ABSTRACT. From Portulaca oleracea which is widely distributed in Korea and has long been used as a folk med-
icine. lwo biophenolic glveosides. 3-hvdroxy-1-{2-hvdroxvethylyphenyl-4-0-3-D-glucopyranoside (1) and 2-(3.4-dihy-
droxyphemyDethyl-0--1glucopyranoside (2) were isolated using column chromatography and reversed-phase TPL.C.

"C NMR spectral assignment for these compounds was revised by the extensive 2-13 NMR experiments such as NOESY,

1TMQC. and 11IMIC.
Key words:

These compounds showed a considerable antioxidant eflect in IPPIH assayv svslem.
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INTRODUCTION

Portilaca oleracea T.mne (also known as purslanc)
15 a specics which oceurs worldwide and spreads
prolilically in gardens and Tawns. Tt has been not
only calen throughout much of Furope and Asia'
but alse used n folk medicine to treat dysentery,
beriberi, tonsillitis, and so on’. A recent studv showed
its crude extract is effective in cancer’. But a sec-

ondary metabolite from the purslane has little been
reported though 1t was recognized as a quite nutri-
tious vegelable W include carhohydrates, amimo acids,
cte.! Only reported compound from this species 1s
portuloside A, a monoterpene glucoside’. As a part
ol our scarch for new bioactive compounds from
natural resources, we have investgated radical scav-
enging constituents from purslane, The crude extract
was subjected to solvent partitioning followed by
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Fig. 1. The structure of compounds 1 and 2.

C,, vacuum [lash chromatography ol the n-butanol
fraction. The chromatographic {raction cluted [rom
the € 5 column with 50% aq. McOH showmg radi-
cal scavenging effect was puritied bv repeated
reversed-phase [1’LC to give the two biophenolic
glucosides (Fig. 1).

RESULT AND DISCUSSION

Compound [ was obtained as a colorless gum that
was determmed o have the composition € H,, O by
HRFABMS and *C NMR analyses. Six downlicld
signals i (he region of §150-115 in *C NMR spee-
trum and (he comresponding signals at 8718 (1H, d,
8.3). 6.83 (1H. d, 2.0), and 6.66 (1H, dd. 8.3, 2.0) in
11 NMR spectrum indicated the existence of an
aromatic ting. which was shown by a 11-'11 COSY
and 1IMBC experiments to be part of a 3.4-dihy-
droxyphenethy] aleohol known as a hydroxvtirosol
This mterpretation was supported by an absorption
maximom at 285 (loge 3.49) nm in UV spectrum,
Similarly, the presence ol a sugar moicty was readily
reeognized by characteristic carbon signals in the
region of §103-60 i the “C NMR spectrum. Partic-
ularly, an anomerie proton signal at 4.73 (1H, d,
7.8), correlated with & carbon signal al §104.3 by an
HMQC experiment, was diagnostic for the pres-
ence of 4 sugar molety.

The structure of sugar moiety was determined by
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combined 2-D NMR experiments. A long-range ¢ou-
pling of the C-1* anomenie carbon at §104.7 with
the H-5" at 83.38 revealed that the sugar was a pyvr-
anose. This miterpretation was also supported by
NOESY correlation between H-1' and H-5" The
orientations ol the H-1' - H-3" protons were all
assigmed as axtal by measureinent of the viemal
proton-proton coupling constants using a mixture of
2:1 of MeOl I-d, and benzene-d, as a NMR experi-
mental solvent. Thus, the sugar moiety was detined
as a 3-D-glucopvranose.

A linkage betwveen hvdroxvtvrosol and sugar moi-
eties was established by I IMBC and NOESY exper-
ments. A long-range correlation ol the H-17 anomeric
proton at §4.28 with C4 at §145.2 placed the attach-
nient ol the sugar moiely at C-4 of the aromatic
ring. This mterpretation was also confinmed by a
strong NOESY cross peak between H-11 and H-3.
Thus, the structure of compound 1 was determined as
3-hyvdroxy-1-(2-hvdroxyethy Dphenyl-4-0-3-D-glu-
copvranoside,

Compound 2 was isolated as a colotless gum,
which analvzed for (11,0, by a combination of
HRFABMS and "“C NMR spectromety. The spec-
tral data of 2 were very similar to those obtained for
I. However. carelul examination of the “C NMR
data revealed that signals For C-1.-1er, and - 1B ol 1
were shilted from §136.1, 397, and 64.3. 10 8§131.3,
365, and 721, respectively. The comesponding changes
were also obsenved i the 'H NMR spectrum in
which signals for H-3 and -If of 1 were shitted
from 7.09 (111 d. 8.1) and 3.69 211 . 7.1) to 6.66
(111, d. 8.3), and 4.01 (1[I, m) and 3.69 (111, m).
These changes could be accommaodated by intro-
ducing a new linkage between sugar and hydroxyty-
rosol moreties. A combination of HIMBC and NOESY
experiments determined the location of connectiv-
ity o cach other at C-13 and -1 Thus, the structure of
2 was determined as 2-(3.d-dihvdroxy pheny ethyl-
O-B-D-glucopyranoside.

The Iiterature survey revealed that compound 1
was once 1solated trom Qfea e upaea" L while com-
pound 2 was alrcady dentitied n Olea emopaca.
Pronts gravana. ad Ricciocarpus natans” But nei-
ther was detected In P oferacea. Their '1I NMR spec-

Jorrnal of the Kovean Chemicad Society



Biophenolic glveosides from purslane 43

HO

H O\\\\h
OH OH

Fig. 2. Key [IMRBC correlations of I and 2.

tral data were mgoad agreement with those reported,
while "C NMR spectral assignments for C-2, -3, 4
and -6 of | and C-2 and -5 of 2 were comeeted by
HMDBC long-ranged conclations, wespectively (Fig. 2).°

Phenolic compounds are one of the main classes
of secondary metabolites with a large range of
structures and functions. Especiallv, as one of the
most important group of natural antioxidants, thev
possess several common biological and chemical
properties. namely, antioxidant activity, the ability
to scavenge both active oxygen species and clectro-
philes, the ability (o inhibit mtrosation @and (o chelate
metal 1ons, and the capahility o modulate certam
cellular enzyme activitics.” In our measurement lor
cvaluating antioxidant cffeet ol both compounds 1
and 2 using DPPH radical, they exhibited signili-
cantly ligh activities with EC,, value of 290 ug/ml
and 26 pg/ml. respectively, compared with BIIT
(EC,,. 62 ug/mly and g-tocopherol (EC,, & ug/ml).

EXPERIMENTAL SECTION

General Experimental Procedures. Optical rota-
tions were laken on a Taseo digital polanmeter. NMR
spectra were recorded m CTLOD on a Varian Unity
500 and Varian Mereury 300 spectrometers using
stsandard pulse scquence programs. Mass spectral
data were obtained by using a Jeol IMS-HX110
high resolution mass spectrometer at the Korean
Basic Science Institute, Taejeon, Korea, UV spec-
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tra were measured on a Shimadzu UV 1201 spectro-
photometric instrument. High performance iquid
chromatography  (HPLC) was performed with a
Dionex P3&0 with Vanan 350 RI deteetor:

Extraction and Isolation. Dned acrial parts off
1 oleracea were ground w0 a powder and repeat-
edly extracted for 2 days with MeOH and CH,CL,,
respectively. The combined crude extracts (29.8 g)
were evaporated to drvness and partitioned between
CHLCL and water. The aqueous laver was further
partitioned between n-BuOl 1 and water to attord a
n-BuOl |l fraction (12.121 g). which was subjected to
C,, reversed-phase vacuum flash chromatography
cluting with stepwise gradient mixtures ol McOH
and water (50%. 40%. 30%. 20%. 10% aqucous
McOH, and 100% McOH). The fraction (4.660 g)
cluted with 50% aqucous McOH was dried and the
residue was separated on a HP 20 gel chromatogra-
phy with the solvent system of S0% aqueous McOH,
S0% aqueous acetone, 100% MeOILL, and 100% ace-
tone as eluents. Further purification ot 30% aque-
ous MeOll traction (0.932 2) by semi-preparative
C IIPLC (YMC ODS-A colunm, 1 cm=23 cm, %%
aqueous MeQI 1) gave compounds 1 (17.8 mg) and
2 (20.8 mg).

3-Hydroxy-1-2-hydroxyethyl)phenyl-4-O-B-D-
glucopyranoside (1). a colorless gum: [er],"-24.6°
(¢ 0.5, McOH). UV (McOH) %, (loge) 285 (3.49)
nm: HRFABMS 3 z 339.1060 (M+Na)" (caled tor
€, ,H,,ONz, 339.1056). 'H NMR (CD,ODHCD,=
2.0y 718 (IH. d. I=8.3. H-3), 6.83 (IH, d, 1=2.0,
11-2). 6.66 (111, dd. J=8.3, J=2.0. [[-6). 4.73 (1IL d,
=78, 11-11. 393 (111 dd. 1., =12.0. J,..=2.4. [I-
69, 3.78 (L dd, J,.,=12.0. J. =54 11-6). 371
(21t J=7.2. 11-1). 3.60 (111 dd. J,,,=9.3. 1,.,77.8,
[1-29, 3.54 (111 dd. 1..,=9.3, 1, =83, 11-39. 352
(1L d,1,..=93.1,,=83. 11-4), 3.38 (111 m. 11-3").
371 QH.LJ=72, H-1), 273 QH, (. J=7.2, H-1). 'H
and ""C NMR dala for CD,0N as a NMR solvent,
see Jable 1.

2-(3,4-Dihydroxyphenyliethyvl-O-B-D-glucopy-
ranoside (2).  a colorless gum: [¢],-20.4° (¢ 0.6,
MeOH)Y. 2 2 3391057 (M+Na)* (caled tor C, H,,O,Na,
339.1036): 'H and “C NMR data for CD,OD as a
NMR solvent, see Tahle 1.
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fabhe 1. NMR Spectral Data for Compounds 1 and 22
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1 2

No. O, (H. m.. He) 8.(1i1.") HMBC 8, (H. m.. Hz) (i) HMBC

1 136.1 (137.9) 131.5(131.0)

2 672(111.d4.20) 1176(124.1) CCHCH6.C-lo 6.6R(1H. 4. 1.0y L7 L1604y C4, C-6,C-lar
3 1483 (145.9) 146.1 (146.1)

4 145.2(148.2) 1445 (144.7)

3 709(1H.d.8.1) 111 {1127y C-3.C-4.C-1 6.66 (1H. d. 8.3) 116.3(117.2) C-3.C-1

6 064(111.dd.8.1.2.0) 121.3(1198) C-2.C-4 C-lo O3 (1H.d. 1.0y 12021213y C-2.C-4. C-l
lo 270 (211 1. 7.1) 39.7(40.0)  C-1.C-2. C-6.C-IB 2.77(21L m) 36.5(36.6)  C-1.C-2. C-6.C-1p
1B 3.6Y(2H.1.7.1) 64.3 (65.3) C-1. C-lx 401 (IH. m). 3.69(1H. m) 72.1(72.1) C-1.C-lae

1 469 (1H. d. 7.3) 104.7(1042) C-4 428(1H. d.7.8) 104.3(1044)  C-1PB

2 347(11L dd. 88.7.3) T49(75.7) 3I8¢ITLdd 88.7.8)  75.1(752)  C-I'C-3¥

3 345(1.dd. 8.8.83) 77.6(789) 335(11Ldd. 88.83)  779(78.0)

47 3.39(1H. m) 71.3(722) 328(1H.dd. 88.92)  716(71.7)

37 338 (1H. m) 78.3(788) 3.25(1H. m) 7R0(78.1)

' 38R (1. dd. 12.0. 2.0). 62.4(63.3) IR3(1HLdd. [1.5.1.5).  62.7(62.8)

371 (1L dd. 12.0.4.9)

3066 (11Ldd. 11.5.54)

“H and “C NMR spectra were measured in CD,0OD at 500 MHz and 125 MHz. respectively. " “C NMR spectra were recorded
in D,O. Assignments were aided by 'TT COSY. ITTMQC. TIMBC. and NOESY experiments.
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