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ABSTRACT

The aerial parts of Rumex bucephalophorus yielded 5,7,3',4'-tetrahydr oxyflavan-3-ol
together with nine anthraquinones and flavonoids; chrysophanol, emodin, aloe-emodin, isovi-
texin, iso-orientin, orientin, querecetin, kampferol 3-0-glucoside and luteolin-7-0-glucoside.
The structure of these compounds was established on the basis of their spectral characters.

INTRODUCTION

Rumex bucephalophorus is a small
herbaceous plant widely growing in

Libya, known by the natives as Hammad
and is used as laxative like other species
of Rumex(1,2), Previous investigation of
plants belonging to the genus Rumex re-
vealed the presence of several anthraqui-
nones and flavonoids(3-7). In the present
study, we report the first isolation of a
flavan-3-o] in this family, in addition to
several known anthraquinones and flavo-

noids of chemical and biological impor-
lance as well.

EXPERIMENTAL

General procedures: Mps are uncor-
récted and determined on Mel-Temp II
aboratory devices melting point appara-
us; IR spectra were recorded (in KBr)
Using Pye Unicam Sp 1000 infrared
wPectrophotometer. UV was recorded on
]erkm-Elmer 550 S spectrophotometer,

H NMR and 13c NMR spectra
PRUKER WM 400 spectrometer) were
rocorded at 300 and 75.5 MHz, respec-
Uvely. The EIMS (VG-70, U.K) was
cxasured at 70 ev; FABMS was record-

using glycerol + DMSO-d, as liquid

Matrix; TLC was carried out on Si gel

88

plates (Kiselgel 60, GF 254) using Pet.
ether-EtOAc (3:1) and EtOAc-MeOH-
H,0 (100 : 15 : 10), also PC. was devel-
oped in 15% acetic acid.

Plant material: The flowering aerial
parts of Rumex bucephalophorus L. was
collected from Tripoli, Libya in March
1992 and kindly identified by Dr. S. Ja-
fri, Faculty of Science, Al-Fateh Univer-
sity. A voucher specimen has been de-
posited in Pharmacognosy Department,

Faculty of Pharmacy, Al-Fateh Universi-
ty, Libya.

Extraction and isolation: The aerial
parts (2 Kg) of R. bucephalophorus L.
were exhaustively extracted with 75%
methanol by percolation (5 x 2 L) at
room temperature. The alcoholic extract
was concentrated under reduced pres-
sure. The solvent-free extract was diluted
with water and successively extracted
with light petroleum (b.p. 60-80°), ether
and cthyl acetate. The aqueous mother
liquor was treated with saturated solution
of lead acetate and filtered. The precipi-
tate was washed with water, suspended
in methanol and decomposed with H,S
and filtered. The filtrate was evaporated

to yield 2.1 g of purified flavonoid ex-
tract. This crude flavonoid extract
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in 15%
yielded compounds 9-10 by PC in 15%
acetic acid. e

ctract was atograp

“he ether extract was chrom:: C
gl?i.ificic acid column (Merck, Type 60,
nesh 70-230). Gradient elution was p?r-
;'or;ncd by Pet. ether-EtOAc. The separat-
ed fractions were concentrated gnd moni-
tored by TLC plates (Merck, Kiselgel 60,
F254, 0.25 mm) in Pet. clher_-blOAc
(3:1).’Four compounds 1-4 were isolated.

The EtOAc extract was chromatographed

on Si gel CC. as described above 1o
afford compounds 5-8.

Isolation of compound 4 : Column
chromatography of the ether extract was
eluted with ethyl acetate to give com-
pound 4. Further purification on repeated
Si gel CC afforded white crystals (82 mg)
with mp 120-121°C; EIMS L m/z (%):

290 (M, 22), 204(30), 152(48), 148(34),
55(13); FABMS : m/z - 291[M+H]*, 313
[M+Na]*; IR: v (KB - 3450, 1610,

1530, 1475, 1290, 1150, 990, 825 ¢~ 1.

Isolation of the flavonoids: Column
chromalography of the EtOAc extract
was further purified by PC (15% acetic

» as yellow powder
(methanol) with mp 246-248°C: |

orientin (32 mg) as yellow powder
(methanol) with mp. 235-237°C; orientin
(38 mg) dark yellow powder (methanol),
mp. 260-262°C kampferol 3-0-glucoside

(55 mg) as yellow crystals (mclhanol),
mp. 166-168°C and Juteolin 7-(-

glucoside 10 (45 mg) as yellow crystals
(methanol) with mp. 238-240°C,

were isolated from, ether extract by elu-
tion from the CC. in the following order :
chrysophano] 1, eluted by 5% ElQAc in
pet ether as yellow Crystals (acetone) (42
mg) with mp, 185-187°C: ¢modin 2 ¢ut-
Ld by 159, EtOAc in Pet. ether (35 mg)

251253 })risms (acetone) with mp.
“=29°CLaloe-emod; Je .
E(OA i modin 3 eluteq by 30%

Pet. ether (25 mg) as faint
brown ¢ stals (met} i 59
2000 ry Methanol) with mp. 218-

Oxidation of Mavongigg
using ferric chloride : 5 6 and y

About 15 mg of C.
subjected to the Fe

The sugar moicty wag identifje
using cellulose Pre-coated plages (Mercj
using Ethyl acetate - Pyridine - n—bu[a; {
s acetic acid : water (25:20:20:50;1()) so(l).
vent system (2 rung)(16) and anilipe hy-
drogen phthalate Spray reageny.
chromatograms were visualize
ing at 110° for 5 mip Glucos
tected in each case (R; 0.46).

RESULTS AND DISCussion

The alcoholic extract of the acrjal
parts of R. bucephalophorus L. afforded
after extensive fractionation and chromg.
tography : chrysophanol 1, emodin 2,
aloe-emodin 3, isovitexin 5, iso-orientin
6; orientin 7, quercetin 8, kampfcml. 3
O-glucoside 9 and luteolin 7-0-glucoside
10. These compounds were identified by
their physicochemical properties (mp, 'f(i
uv, ms) and comparison with reporte
data(7-11),

Compound 4 was isolated from lfll;
ether extract showed molecular fO”’"”lk
Ci5H1406 (EIMS, FABMS). Thtmc
spectrum displayed a strong ‘“O";‘“O
band at 1610 ¢cm-! and a band at

. enolic
cm-l, indicated the presence of ph
function.

The 'H-NMR (Table 1) rcvza[!z o0
presence of three coupled arom

i =1
tons resonated at & 6.7 (1H, d.)

5 6.5
Hz), 8 6.6 (1H, d, j = 8.0 H2) anddmg .
(IH, dd, j = 8, 1.6 Hz) corresponfit,
those of ring B (H-2, H-5 agir of doub”
spectively). In addition, the I(’j 5 5.67 U:
lets at 6 5.87 (j = 2.0 Hz) an cta-Cogpl,i\-
2.0 Hz), assigned to lhc( mrc5 ivel’
protons, H-8 and H-6,

(ring A).

d the

ch

.neC”

AR SPYT

lution 'H NM}fw jstie

The high resolu s charac o
trum of compound 4 W& 2

3 ( IZ)- 'rhc ’
of a flavan-3-ol nucleus
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Table (1) : 'TH-NMR, 3C.NMR, pDE

April 1994

PT and Heterocosy Spectra* of 4.

C-3 OH was axial. This was confirmed
Y the absence of an absorption band at
795-800 ¢m-! region of the IR spectrum,
characteristic for the cis configuration at
L2 and €23 in the heterocyclic ring of
u‘_" epicatechin(13), Therefore, compound

 Was suggested to be catechin type
Skeleton,

-~ The BIC.NMR spectrum (Table 1)
showed the presence of 15 carbons.

90

AN 1 ] N
Position H-NMR 13C-NMR
O (ppm) | multiplicity | J(HZ) 5 (ppm) multiplicity 1H.13C¢ cosy
(Dept)
2 4.46 d 7.4 81.0 CH H-28, C-2
3 3.80 m 66.¢ CH H-3a, C-3
1 2.32 dd 8.5,16 | 27.8 CH2 | H-4a, H-4b, C-4
2.65 dd 5.3, 16 g
5 - - - 156.4 G H-6, C-6
6 5.87 d 2.0 93.8 CH H-7, H-7
7 - - | - 156.2 C H-8, H-8
8 5.67 d 2.0 95.0 CH -
Y - - - 155.3 C -
10 - - g 99.0 C -
1 - - - 130.6 C H-2', C-2'
2 6.7 d 1.6 114.5 CH -
3 - - - 144.5 C -
4 - - - 144.5 C H-5', C-5'
5 6.60 d 8.0 115.0 CH H-6', C-6'
L - 6 6.58 dd 8.0, 1.6} 118.4 CH )
* Spectra were recorded in DMSO-dg using TMS as internal reference.
-+ ton appeared as a doublet at § 4.46 (1H, j OH
= 7.4 Hz). On the other hand, the ABX OH
system is diagnostic for the C-3 and C-4
protons. The C-3 proton, the X part, ap-
peared at 3.8 (1H, m). Also, the C-4 pro- HO o
tons, the AB part, appeared at & 2.32,
2.65 (JAB =17, Jax = 8.6, Jsx = 5.2 Hz).
The low value (j= 8.6 Hz) for the OH
Coupling constant JAX was indicative of
~ . an axial equatorial coupling. Therefore, OH 4
“the C-3 hydrogen was equatorial and the 2

Determination of multiplicity was at-
tained by DEPT and off resonance ex-
periments which revealed the presence of
7 methine, one methylene and 7 non-
protonated carbons. All assignments of
protons and carbons were confirmed
through 2D H-C correlation cxpc‘nm‘c'nt
(Table 1). The carbon assignments are in
full agreement with those reported for

catechin(14),
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From the previously mentioned data

(mp, ir, ms, 'H-NMR and I3C-NMR),

" compound 4 was established to be cate-
chin 5.7,3.4™- tetrahydroxyflavan-3-ol.
This isolation represents the first report
of this compound in the family.
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