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) UMEX TIN
GROWING IN LIBYA A

Mona G. Zaghloul and Hosny Abd El-Fattah
ot of Pharmacognosy , Faculty of Pharmacy , Mansoura University, Mansoura - Egypt
1=

Departme

TRACT

ochemical invesitgation of
thraquinoné pigments;
Juteolin and calec
1 and spectral data as well

from this plant . The anti-

ABS
Aphyt
jsolatior of five an

pamely » @ igem’n,'
ﬂavonolds rough their physica

pcrformc ¢ ol these compounds

the ether soluble portion of alcoholic extract of Rumex tingiranus L. has resulted i

chrysoghanol, physcion, emodin , aloe - emodin and chrysophancir; In ar:(sl?l_ted 11;1 -
hin were also isolated from the extract. Identification of these: compou‘:(;‘s’ tvree
as cor.uparison with reference samples . This is the first report for :P::
bacterial activity of the compounds isolated in sufficient amounts was

isolalion 0

¢ aﬂied oul.
INTRODUCTION

rennial herb) is among
which belongs to the
(1-3), Genus Rumex is
species M This family is

erized bY its anthraquinones cc?ntents which are
chars® idered as @ chemotaxonomic marker of this
o cf«?j]) Flavonoids also » have been detected in
Rume/;' species @-11). Some species of Rumex

Jaxatives and purgative for their
14) while other species

r activities (15,16) ,

in Libya by ten

genus

many y
are used % '
anthraquinones contents.(12
were rcponed to have anfiumao
On reviewing the appropriate-]
apparent tha {here are no previous scie
R. tingitanus L. growing In Libya ,
considered 10 e of interest to carry ou

study on this plant.

iterature, it was
ntific reports of
therefore it was
{ the present

EXPERIMENTAL

Plant material :

The aerial parts O
collected at the flowering stag
growing at the Mediterrane
Benghazi, Libya durind the peri
February , 1997 . The plant material was i
Prof. Dr. A, El-Gadi, Department of Botany ,
of Science, Al-Faateh University, Tripoli, Libya.

{ R. tingitanus L. were
e from the wild plants
an Costal strip near
od from January 1O
dentified by
Faculty

General experimental procedures :
s Z;C silica gel Merck, 70-230 mesh TLC silica gel
{Mikmbio?re?oated ;?lales (E. Merk, Germany) . Agar
Gemny ?{fs r:;l;:efuua\g,ar ;.2‘0 gL, pH=70+ 0.2.
(V. 1601 BC. SpC himaa;izu }\ isible spectrophotc:meter
Ml FLIR S ,Japan) . IR spectra: I\ncolgt
sanples o pCCtr.opllolor.nclcr. USA. Authentic
i irrInDprf:\-'xcmsI)-' isolated and identified
a Phamml , epartment of Pharmacognosy, College
(Variag V)?R. T:g)i(l)nsoura University. TH-NMR spectra
- LA Series, p. Spectrometer, 300 MHz) and JNM

Exirac +*T*NMR 400 MHz, JEOL, CO, Japa

“etion and fsolation s - L A
The aeris i..

derial pans of R. tingitanus 1.. (0.5 kg)

were extracted with cold methanol in a syphone and
the extract (6L.) was evaporated to dryness in a rotary
evaporator at 40°C . The residue (25 gm) was suspended
in distilled H20 . Successive extraction was done with
petroleum ether , ether and ethyl acetate . The ether
extract was evaporated to dryness (5g) and applied as a
band to the top of a silica gel column (2 x 75 cm, 80
em) and gradient elution was performed using pet.
ether- EtOAc (9.5: 0.5),(9:1), (8.5 1.5),(8:2),(7.5

- 2.5) and (7:3) . Fractions, 50 ml each, were collected.
Each fraction was examined by TLC , similar fractions
were pooled together and concentrated to give fractions
from A to H . Fraction A contained pure compound 1 (7
mg). Fraction B contained pure compound 2 (5 mg).
Fractions C and D were re-chromatographed by another
silica gel G columns (I X 50 cm, 30 gm) using the same
solvent system to obtain pure compound 3 (8 mg) and
compound 4 (6 mg) respectively . Fraction E was
concentrated and applied to the top of a small silica gel
column and elution was performed using CHCl3-MeOH
1%, 2%, 3% to obtain pure compound 3
n F was purified on silica gel column
utions of CHCI3 - MeOH to obtain pure
W 7 (6mg). Fraction G was
o obtaine pure compound 8

gradient elution
(4mg) . Fractio
using gradient el
compounds 6 (12 mg) ar
purified as fraction Ft
(2 mg).
Characterization of the isolated compounds:
Compound 1 ( chrysophanol, 0.0014% w/w)

occurred as yellow plates chloroform), m.p. 195- 197°C
Rf 0.91 [pet. ether - EtOAc (8 1 2) ]. IR ¥V max (KBr)
3500 (OH), 1682 (CO), 16
1610 and 1570 (aromatic system ) |
1210, 1090 and 900 em=1 . UV A max
1H-NMR (CDCl3, 400 Miz)

30 (hydrogen bonded CO),
480, 1460, 1380,

(MeOH) : 228,

245, 273 and 434 nm. The
spectral data (Table 1).
Compound 2 ( physcion,
as orange plates (methanol) m.p.
[pet. ether - EtOAc (8 : 23 IR v max {
1680 (CO), 1630 (hydmgcxrlmn\!ed
1570 (aromatic system), 1480,1325, 12X

0.001% w/w) occurred
204-206°C . Rf 0.84
KRBr): 3500 (OH),
Oy, 1615 and
), 1160 and 8035



ik yhin wted Abut
' A g % 4
¢ V' 2ones (M .
- . w8t
e THNMR (CDCly, 400 Ml
1 1‘ e
£
LN vl
Composind ¥ (emn | $31; i .
’ o AN ¢
4
eddind e privm (meths mp S
“ a2k 8 ) . L t ST
Ky 0 ar Inet, ethes. T4 A 3
— rodsmoer
149() O3, 2940 (CH, 160 (0}, 615 (hydroge
) YT
bonded ( €1), 1608 and 1570 (sromatic sysie . ¥
i )
ll‘:.),“ ’(:“.l‘l‘ ) ¢ L

L 2 e 102 NALT i,
(MeOl1) - 224, 292 and 442 nm. The |H-NMR (COLT

400 M7 ) spectral data (Table )
Compound 4 ( gloe

1 s 2 Al mn TIR.Z
ociured as brown cryatals (methanal f th

emodin, 0.00]16% w/w)
L omop. 218-220°C
Ry 030 Ipet. ether-ItOAc (7 3)) IR ¥ max (KB
1400 (OH), 1680 (CO), 1630 (hydrogen bonded CO).

IS7S, 1460, 1395, 1250, 1090, 1060, 1040 and 870

. . ak o= emd 427
em LUV A max (MeOH) 214, 226, 256, 276 and 432

£L1N, L N
nm. The TH NMR (CDCI3, 400 MHz2) spectral data
{Table 1),

(‘\"m;m;z:'..l £ {apigemn, 0.0008% ww) occurred
as 4 yellow powder (methanol), It gave yellow colour
after spraying with NaOH and vanilin - H3SO4 spray
reapents Ry 0.34 [CHClp-MeOH (9.5:0.5)). UV & max
(McOH): 336, 298 and 268; + NaOCH3 : 392, 322 and
276; + AICI3 : 380, 342, 301 and 276; + AlCl3 /HCl :
182, 342, 298 and 276:+ NaOAc ; 375, 302, 275 and+
NaOAc / H3BO3 : 234, 304 and 269 nm 'H-NMR
(DMSQ, 300 MH2) spectral data (Tzble 2.

Compound 6 ( luteolin 0.0024% w/w) occurred
as a yellow powder (methanol), Ry 0.37 [CHCly-

MeOH-H20 (80: 20: 2)]. UV A max (MeOH): 349,
203 and 268; + NaOCH3 :402 and 268 : + AlCI3 415,
332 and 273; AICI3/Hel: 383, 356, 295 and 275 i+

e e

NaOAc: 368, 300 and 270 and +N2OA¢H3BO3:370

and 269 nm. 'H-NMR (DMSO, 400 Mz

) spectral data
{Table 2).

Compound 7 ( catechin, 0.0012% W/W) occurred
as yellowish - brown crystals (methanol), m.p. 148
-150°C. It gives orange colour with KOH and vanillin
-H2804 spray reagents. Ry 0.49 [CHCl2- MeOH (8.5:
L] IR viax (KBr) : 3405, 2962, 1636, 1534, 1476,

1295, 1154, 1085, 988 and 825 cme1, yy A max

(MeOH) : 277 and 227 nm. 14-NMR (DMSO, 4
MHz) spectral data (Table 2). Bt

Compound 8 (chrysophanein, 0.0004
occurred as yellow needles {methano)
242°C. Rf 0.35 [CHCl3-MeOH
(KBr): 3450 (OH), 2960 (CH), 1670 (CO), 1620
(hydrogen bonded CO), 1454, 1270 ey 1, yyy
- (MeOH) 228, 278, 280 , 408 and 430 nm, Eaay

% wiw)

). m.p. 240-

(8.5:1.5). 1R ¥max

R0 C o
PN
n. S NN
1 {chrysophanci) CH, H H
2 {physcion) CH; OCH, H
3 {emodin) CH, OH H

0
=
Q
-
o
-

Y\O
o
)

*D'r 40,
A

\/\”/O\“/‘\/

i i}

HO O
Compound R
S (apigenin) H
6 (luteolin) OH
(EH

CH
HO\/\/O\/O/
u\)\/l\

HO

Compound 7 (catechin)

Acid hydrolysis ;

About 1 mg of compound 8 was refluxed ¥
2ml of a mixture of 6% hydrochloric acid and mf'mf‘
(I 1) for two hours on a water path. The mixr -
cooled and neutralized with silver oxid .
centrifuged. The supernatant was evaporated 1@ dr:‘»"‘"
and the residue was dissolved in pyridine and °‘3"'f:
for the sugar moiety by TLC alongside authent \:p; |
using cellulose plates (Merck) and eth,\.‘l 3:0f5¢ :
pyridine - water - n-butanol - acetic acid (2 ﬁ;ﬁ"ﬁ
+ 10) as solvent system and aniline hydrogen F°

. it
4 Spraying reagent and heated at 110°C for 3
The anti-bacterial activity : e
Cioh

The agar diffusion method was uscdm;S e
Strains used (Table 3) were Smphylococ,_ £
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Table (1)

Dec. 1999
SK

WONMR spectral d

ata of compounds 1, 2, 3 and 4

Proton nt!

C-atom

 ——

' 1-OH
'8.0H

| 3-CH

| 3.CH;,0H
: 0- CH;
Table (2)

| Proton at

{
|

G (ppm)

‘r Compound | i Compound 2 | Compound 3 Compound 4

i 722.d(2) Ir 706.d(25) |7.07.d(2.5) 7.27.d(2)
57': d (2) 734.d(25) |723.d(29) 762, d(2)
|768.dd(8.2) |760.4(25) | 759.d(25) 7.69, dd (8, 2)
i 778,1(8) 7.79, 1(8)
1727,dd(8,2) | 6.66. d(25) [669,d(2.5) 7.25,4dd (8, 2)
{1198 12.08. s 12,19, s 12.18, s

| 12055 1228, s 12.31,s 12.0, s

: 242, ¢ 244, s 244, s

'} 4.48, m

i 3.92

'H-NMR spectral data of compounds 5, 6 and 7.

|

8 (ppm)

| C-atom I[-Cgmpound 5 Compound 6 Compound 7
E e 4.56,d(7)

(3 6.59. s 6.66. s 3.95. m

| 4 282, dd (16, 5)
| 248, dd (16, 8)
P 6.20,d (1.8) 6.17.8 5.86,d (2)

g 8 6.45,d (1.8) 6.43,s 592,d(2)

[2 7.85, d (9.0) 7.39, m 6.84.d (2)

L 3 6.92,d (9.0)

E 6.92.d (9.0) 6.87.d (8.0) 6.74,d (8)

i 6 785.d (9.0) 730 m 6.70. dd (2, 8)

Tzble 3. Anti-microbial activity of compounds i

solated in sufficient amount.

e Iy S ——

Inhibition zone in mm.

Tested
compounds Staph. aurets Escherichia coli
I (chrysophanol) + | t+
2 (physcion) + -
3 (emodin) + ++
4 (aloe-emodin) ++
6 (luteclin) 4 4+
7 (catechin) + —

Controf ‘ '
TOMrOHDMFY = 10 mm, + 12-15 mm. 5+ 16-25 mm.

+++ 26-35 mm.
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NTCC 65 (Gram positive) and Ju hevichia coli
NTCC 10536 (Giram pegative). Nutrient apat plates
sanisins (o plate

were seeded uring 0.1 ml of diluted o1
were

for esch bactenal strain). Cylindncal plugs
removed from agar plates using u stenie cork boret.
Frown each tested compound, S0 plof ead b of the tested
compeunds (1 mp/ml dimethyl formamide) and blank
solvent were added 10 cach well i the plates which
were kept in the incubator at 17°C {or 24 hours, and the
mzes of the inhibition zones were measured nomm
(Table 3)

RESULTS AND DISCUSSION

. soluble fraction of the alcoholic
Rumex tingitanis

. Compound

The ether
extract of the acnal parts of
chromatographed to afford compounds 1-8
1, 2.3, 4, and 8 pave red colour with NaOH spray
reapent indicating their anthraguinonoid nature . The
UV spectra revealed the presence of absorption bands
characteristic of a- hydrr_)xy:mlhrnmxinnnc (17) which
was confirmed by the presence of two downfield
singlets in the TH-NMR around & 12 ppm assigned 10
OH - groups at C-1 and C-8. Substitution in ring C s
identical in all compounds with C-3 methyl group
(compounds 1-3) or hydroxymethyl group (compound
4) and two mela -coupled aromatic protons al C-2 and
C-4 (Table 1). Ring A showed significant differnce
where compounds 1 and 4 showed one ABC system for
11-5, H-6 and 11-7 (Table 1) which confirm the identity
with chrysophanol and aloe - emodin respectively . On
the other hand, compounds 2 and 3 were closely related
1o each other ( compound 3 showed additional signal at
§ 3.93 ppm assigned for OCH3 group) and showed
another pair of meta -coupling for H-5 and H-7 which
confirm the identity with physcion and emodin,
respectively. The interpretation of data (UV, IR, m.p.
1711-NMR spectra and co-chromatography with
authentic samples) and comparing it with the published
ones confirmed the identification of compounds 1, 2, 3,
and 4 as chrysophanol, physcion, emodin and aloe-
emodin rcspeclively(ml- 17, 18) , Molish's test for
compound 8 indicated its glycosidic nature. Acid
hydrolysis and TLC alongside authentic sugars
indicated that the sugar moiety is D-glucose. From UV,
IR, m.p. and co-chromatography with authentic sample,
compound 8 was identified as chrysophanein.

was

Compounds 5 and 6 gave yellow colour and
compound 7 gave orange colour with NaOH and
vanillin - HpSO4 spray reagents indicating their
flavonoidal nature . The UV spectra of compounds §
and 6 in McOH indicating a flavone nucleus . A
bathochromic shift after the addition of NaOéIi3
indicated the presence of a free OH grou -4" whi
was confirmed by the baihochron%ic sIl’ziaf‘lCi: bWhZ:h
after the addition of NaOAc where the balhoch:onmitl:

Py

11 ;|['.d after the :J'!"!;r‘n of 12

and

!"”” m h'“” 174 p

indicated the presence of free OH proiug 3 ¢ ’)‘: '
) Cre The bathochromic shift i by, .

]Nllh (J)]:lllﬁ)llll(lt., G 4 f i and I i

o
' d

,
@ Ly

o 2 indicated the prese *-
addition of AlCL3 indica presence of (G ,,

.5 for hoth )
chiftin band | with A1CI3/HC] relative to AICY . .

with confirmed by the absence of a clear shift iy
N:xf)/\clll3li(J3 indicated the absence o o,
dihydroxy group in ring B for compoung s (es
(‘Ull')p()untl 6 which exhibited a clear shift indicsei, ., :.,
of ortho - dihydroxy group in ring 3, ‘
I H-NMR spectra of both compounds showed 5
coupling between H-6 and H-8 (Table 2). For cor
5 there was (WO coupled doublets each intergra
two protons assigned for H-2' /H-6 and H.3 /3
but for compound 6 there was a meta- coupling hetu e
}-2' and H-6" and another ortho-coupling betwesn e
and H-5* . From the anlaysis of these data zs well » -,;'
comparing it with the published literature, componn ¢
and 6 were confirmed as apigenin and lutacis
(19,20), The UV 2.max (MeOH) 21 277 ,’,:'_.,

: compounds . The abiencs 4
" - ii

R

with

~

presence

3

.

4
25 4

P
el
ed ¢
-
H

A B}

rcspcctivcly
227 nm of compound 7 indicating the presence of ty
isolated benzenoid chromophores. The
spectrum revealed the presence of five aro
protones assigned to positions 6, 8,2° , 5" znd &
flavonoid skeleton. The doublet at 8592(1H.J=2H
assigned to H-8 showed a meta - coupling =il
doublet at §:5.86 (1H, J = 2Hz) assigned to H-6. 0z 22
other hand the doublet at 3 684 (1H,J=1%
assigned to H-2 showed a meta - coupling ®i =
doublet of doublet at & 6.70 (1IHJ =2zn
assigned to H-6 and the later exhibited
coupling with the doublet at 5674 (1H.J =322
assigned to H-5 . The 1H-NMR spectrum (Tedle -
indicated that it is a catechin type flavanol with 2 T5F
configuration at C-2 and C-3 (the coupling con==
between H-2 and H-3 was 7Hz). From the n‘e"‘“—?’:
of these data and by comparing it with ¢ publies
data 21223) | compound 7 was identified 25 catechin

-

‘.‘ -—

ot

om Mot
all e

e

o

In this study, the preliminary 3"‘“"“_"

screening (Table 3) of the compounds :A 9'
sufficient amount using agar diffusion method >~
(hat compounds 1 (chrysophanal), 2 {

ey

(&

1802

ahvalideh et
| 3
wead g @0
ibited &

»

!

(emodin), 6 (luteolin) and 7 ( catechin) &x"
activily against Gram positive ( Staphyl w.:. o
. . . . . '~y i '.4“ -
bacteria (inhibition zone = 1210 13 mm) - 7
1970 a
— W
(aloe-emodin) and 7 ( catechin) exhibit¢ .3;‘.,' oo
activity against Gram negative (Esche™™ oF
ywhile o
T T Lt
6 (luteolin) exhibited a high activity 2z
H ~ . - . 1 . g
negative (Escherichia coli ) bacter!

et
ande
hand compounds 1 (chrysophanol) + = € s
bacteria (inhibition zone = 16-25 mm
a (inh®
28 mm) .
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