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Phytochemical investigation of the ethyl acetate soluble fraction of the MeOH extract of
the powdered aerial parts of Wedelia prostrata resulted in the isolation and identification of

sulfurein; coreopsin,; stillopsin; 3,5-dicaffeoyl quinic acid and 3 ,4-dicaffeoyl quinic acid. The
identification of the isolated compounds was established through the different methods of

spectral analysis.

INTRODUCTION

The genus Wedelia (Compositae) comprises
about 50 species which are distributed in all
temperate regions. The plant Wedelia prostrata
is an ornamental plant with long creeping stems
giving descending roots and ascending flowering
branches at the nodes.

Few species of Wedelia are toxic,”” on the
other hand many species have valuable
biological activities.*” However, nothing could
be traced in the literature about the biological
activity of the plant of this study.

The genus Wedelia is characterized by the
presence of tetracyclic diterpenoids™"™"
(Kaurenoic acid derivatives), sesquiterpene
lactones (eudesmanolides),''* flavonoids and
isoflavonoids. ™

In a previous paper' five sesquiterpene
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lactones from the chloroform soluble fraction ot
the title plant were reported. The present work
describes the isolation and identification of five
compounds from the ethyl acetate soluble
fraction as first report from the genus Wedelia.

EXPERIMENTAL

Plant Material: The harvested aerial parts of
Wedelia prostrata Hook. et Arn. (Hemsl.) were
collected in March 1994 during the flowering
stage from the Experimental Station of
Medicinal Plants, Faculty of Pharmacy, Assiut
University. The identification of the plant was
confirmed by Prof. Dr. Abdel-Aziz Fayed, Prof.
of Plant Taxonomy, Faculty of Science, Assiut
University. The plant parts were left for drying
in the shade at room temperature and powdered.
A voucher specimen has been deposited in the




Herbarium of the Pharmacognosy Department,
Faculty of Pharmacy, Assiut University.

General methods

Optical rotation was measured on a JASCO
DIP-181 digital polarimeter at 25°. UV spectra
were taken in CH,OH with a JASCO UVIDEC
610 spectrometer and IR spectra with a JASCO
FT/IR-5000 spectrometer. MS and HR-MS were
obtained under FAB conditions with a JEOL
DX-110 spectrometer. The 'H-"C, two
dimensional (2D) NMR (HH-, CH-COSY,
HMQC and HMBC) and difference NOE spectra
were measured with JEOL «-400 and o600
spectrometer. For thin layer chromatography,
precoated Kieselgel, K., (0.25 mm, E. Merck)
using CHCI,-MeOH-H,O (6:4:0.5) and
precoated plates of RP-18 WF,, (0.25 mm
thick, E. Merck) using CH,CN-1% aqueous
TFA (1:2) and CH,CN-H,O (2:3) were used.
For column chromatography: silica gel
(Katayama chemical, Osaka, K,,,) and Sephadex
LH-20 (Pharmacia Biotech. AB, Upsala Sweden)
were used. PTLC was carried out on precoated
kieselgel, K., (0.5 mm thick, E. Merck) using
EtOAc-EtOH-H,O (4:1:0.5) and EtOAc-MeOH
(9:1).

Extraction and fractionation

The powdered air dried aerial parts (3.8 kg)
were extracted by maceration in MeOH at room
temperature till exhaustion. The solvent was
evaporated under vacuum to give 458.7 g. The
MeOH extract residue was diluted with water
and successively extracted with hexane, CHCl,,
EtOAc and BuOH. Each fraction was evaporated
under vacuum till syrupy consistency and the
fractions weighed 91.8, 60.4, 41 and 45 g
respectively.

Isolation

About 5 g of the ethyl acetate soluble
fraction were chromatographed on 150 g flash
silica column using CHCI,-MeOH gradients as
eluent at flow rate 4 ml/min. Four groups were
obtained: E-1 (239 mg) CHCl,-MeOH (9:1), E-2
(400 mg) CHCl,-MeOH (8:2), E-3 (1.8 g)
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CHCl,-MeOH (8:2) and E4 (2.5 g) CHCI,-
MeOH (7:3-6:4). The major constituents were
present in groups E-3 and E-4. About 600 mg of

- group E-3 were fractionated on sephadex LH-20

column chromatography using MeOH, to yield
three fractions. Each fraction was separately
purified by sephadex LH-20 column using
MeOH followed by PTLC using EtOAc-MeOH
(9:1) to yield pure compounds 1 (10 mg), 2 (45
mg) and 3 (50 mg). Group E-4 (1.2 g) was
chromatographed on sephadex LH-20 column
using MeOH to obtain 550 mg mixture of
compounds 4 and §. Isolation of compounds 4
and § was achieved by rechromatography on
sephadex LH-20 using MeOH-H,O0 (7:3)
followed by PTLC using EtOAc-EtOH-H,O
(4:1:0.5) to obtain pure compounds 4 (48 mg)
and 5 (30 mg). The detection of compounds 1-5
was carried out by using the color reactions in
UV before and after ammonia solution.

Compound 1
Orange powder, TLC R;0.33, CH,CN-H,O

(2:3). [a}3-21° (MeOH; C= 0.85). UV A,
(MeOH) nm (e): 205 (31104), 255 (sh) (12960),
335 (sh) (13176), 400 (22896). IR (KBr): 3400,
1613, 890 cm™. FAB-MS m/z 431 [M+H]*
C,H,,0,,. 'HNMR (CD,0D, 600 MHz): & 3.50
(3H, m, H-2, 3,5-Gluc), 3.63 (1H, m, H-4-
Gluc), 3.72 (1H, dd, J= 6.96, 12.82 Hz, H-6
Gluc), 3.93 (1H, d, J= 11.72 Hz, H-6 Gluc),
5.11 (1H, d, I= 7.33 Hz, H-1 Gluc), 6.75 (1H,

s, H-10), 6.84 (1H, d, J= 8.43 Hz, H-'5), 6.96

(1H, dd, J= 1.83, 8.79 Hz, H-5), 7.09 (1H, d,
J= 1.83 Hz, H-7), 7.27 (1H, dd, J= 1.83, 8.43
Hz, H-‘6), 7.52 (1H, d, J= 1.47 Hz, H-2),
7.69 (1H, d, J= 8.79 Hz, H-4). C-NMR
(CD,OD, 150 MHz): 6 62.5 (t, C-6 Gluc), 71.2
(d, C-4 Gluc), 74.7 (d, C-2 Gluc), 77.8 (d, C-5
Gluc), 78.4 (d, C-3 Gluc), 100.7 (d, C-7),
101.7 (d, C-1 Gluc), 114.8 (d, C-5), 115.6 (d,
C-10), 116.7 (d, C-*5), 117.2 (s, C-9), 119.1

(d, C-2), 125.3 (s, C-‘1), 126.4 (d, C-4), 126.7

(d, C-‘6), 146.9 (s, C-‘3), 147.5 (s, C-2), 149.8
(s, C-‘4), 166.6 (s, C-8), 169.1 (s, C-6), 184.6
(s, C-3).




Compound 2

Orange powder, [a]2;-68° (MeOH; C=
1.2). UV A, (MeOH) nm (¢): 211 (27602), 242
(sh) (10242), 293 (sh) (10416), 369 (sh)
(30380), 387 (27776). IR (KBr): 3380, 1640,
880 cm™. FAB-MS m/z 435 [M+H]* C,,;H,,0,,.
'‘H-NMR (CD,OD; 600 MHz); see Table 1.
“C-NMR (CD,OD; 150 MHz): see Table 1.

Compound 3

Orange powder, [a]"}‘,s -84° (MeOH; C=
1.79). UV A, (MeOH) nm (e): 211 (40275),
247 (sh) (18338), 267 (25313), 257 (15188),
317 (sh) (38588), 343 (37688). IR (KBr): 3400,
1640, 899 cm™. FAB-MS m/z 451 [M+H]}"*
C,;H»0,,. 'H-NMR (DMSO-d,; 600 MHz): see
Table 1. ®"C-NMR (DMSO-d,; 100 MHz): see
Table 1.

' Compound 4

White powder, [a]5-81.7° (MeOH; C=
2.41). UV A . (MeOH) nm (¢): 218 (42183),
233 (sh) (10643), 243 (sh) (10965), 300 (sh)
(15319), 328 (20801). IR (KBr): 3300, 1740,
1686, 1603, 812 cm™. FAB-MS (glycerol) m/z:
515 [M-HJ' C,H,,0,,. '"H-NMR (CD,OD; 600
MHz): see Table 2. "C-NMR (CD,OD; 150
MHz): see Table 2.

Compound 5

White powder, [a]} +26.8° (MeOH; C=
1.38). UV A, (MeOH) nm (¢): 218 (15480),
234 (sh) (10159), 245 (sh) (10643), 300 (sh)
(14513), 328 (18383). IR (KBr): 3304,1740,
1698, 1603, 814 cm'. FAB-MS m/z: 515
[M-H]" (C,;H,,0,,). 'H-, "C-NMR (CD,OD;
600/150 MHz): see Table 2.

Screening of antiviral activity

The MeOH extract of Wedelia prostrata
was subjected to the screening for the inhibitory
effect on human immunodeficiency virus type I
(HIV-I) protease using analyticak HPLC
method,!® it showed moderate inhibition of the

enzyme activity by 10.4% at a concentration of
0.1 mg/ml.

RESULTS AND DISCUSSIONS

Compound 1

The molecular formula of 1 was deduced as
C,H,;0,, from its FAB-MS which showed M*
at m/z 431 [M+H]* and from its DEPT "C-
NMR which displayed signals corresponding to
twenty one carbons represented by one CH,, 12
CH and 8 quaternary carbons.

The 'H-NMR (see exp.) of 1 showed a
signal at 6 5.11 (1H, d, J= 7.33 Hz) assigned
for a B-anomeric proton. The sugar was
identified as B-D-glucopyranoside from
comparison of its signals with those reported for
B-D-glucopyranoside'®. Also the 'H-NMR of 1
displayed a singlet at 6 6.75 (1H, s) for H-10 of
aurones which is consistent with the PC-NMR
signal at 6 115.5 (d)". Moreover the 'H-NMR
showed other signals (see exp.) corresponding to
a disubstituted 3°,4° B-ring and a
monosubstituted A-ring.

The “C-NMR signals of the aglycone part
of 1 is in accordance with those reported for
sulfuretin'® and to confirm this conclusion the
HH-COSY, HMQC and HMBC (Table 3) of 1
were carried out and were compatible with this
conclusion.

To confirm the position of attachment of
the B-D-glucopyranoside structure at C-6 the
difference NOE spectra were carried out and
showed the following results: Irradiation of the
signal at o6 5.11 (H-1 glucose) caused
enhancement of the signal at 6 6.96 assigned for
H-5 about 7.7% and also the signal at H-7 at &
7.09 of about 7.4%. Consequently the
attachment of the sugar was assigned to C-6 and
1 was identified as sulfuretin-6-O-8-D-
glucopyranoside (sulfurein).

Compounds 2 and 3 were identified as
chalcone monoglucosides where each of them
displayed signals in the 'H-NMR for two trans
olefenic protons characteristic for H-« and H-8
of chalcones'® and one anomeric proton for 8-D
glucose (see Table 1).

A: Compound 2

The molecular formula of 2 was deduced
from its FAB-MS as C, H,,0,, which showed
M™ at m/z 435 [M+H]"* and was confirmed by
its ’C- and DEPT “C-NMR which showed signals
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Gluc O

OH O

Compound 2 R=H
Compound 3 R =0H

40




41

"ZHIN 009/001 38 p-OQSING Ul painsedur (q
'ZHIN 009/0S1 38 dO*dD uW painsedur (e

w Sv'T1 ‘€S°6

P STl “98°S (3909 My'79

w - (Mg LL (PT 8L

w €S°6 (P)L 69 M11L

w - (P)L°SL (P)8°LL

w - (P EL (P)L'vL

p €€ L (PL 001 (PE 101
S 38 (P)ESTT (P6° el 9,
AR (9)0°6€1 (P 601 S,
- (89°ZS1 (S)L'991 b,
(P)S €01 (P)1°SOT €,
(S)T'8ST (S)0°S91 ré
(SLETT (99911 I,
(5)8°161] (8)8°€61 d,
Q€S (P)L SPI (P)8°9¥1 g
€SI (P)S'LIT (P)1°811 0
€8°T ‘90°8 (P9°TTI (P6°€TI 9
90'8 (P)8'STT (P)9°9I1 S
- (S)1°6v1 (91°0S1 ¥
- ()T ShI (S)8°9%1 €
€871 (P)6'STT (P6°SIT 4
- ()T 9T (9)¢°821 I

'€ pue Z spunodwod Jo ejep endads YIWN-H; D« 1 dqelL




Table 2:
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6
7
1
2
‘3
‘4
"3
‘6
"7
‘8
9

"1
"2
"3
"4
S
"6
"7
'8
"9
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PC- and 'H-NMR spectral data of compounds 4 and § (CD,OD; 150/600 MHz).

76.1(s)
37.5(t)

74.2(d)
72.9(d)
72.5(d)

40.5(t)
180.9(s)
168.9(s)
115.6(d)
146.8(d)
127.9(s)
115.2(d)
146.8(s)
149.5(s)
116.5(d)
122.9(d)

169.3(s)
116.0(d)
146.9(d)
128.1(s)
115.2(d)
146.7(s)
149.3(s)
116.5(d)
122.9(d)

el i FE wi-irrr

75.6(s)
38.1(1)

70.0(d)
74.6(d)
67.7(d)

38.1(t)
181.8(s)
168.4(s)
115.3(d)
147.1(d)
127.8(s)
115.1(d)
146.7(s)
149.5(s)
116.5(d)
123.2(d)

168.4(s)
115.0(d)
147.3(d)
127.8(s)
115.1(d)
146.8(s)
149.6(s)
116.5(d)
123.1(d)

2
‘3

‘5

‘8
‘9

"2
l'l3
H5

¥t 8
H9

6 'H of compd 4

[ppm]}, J [HZ]

2.1 (1H,m)

2.27 (1H, m)

5.38 (1H, ddd, J=
3.41, 3.41, 3.41)

3.91 (1H, dd, J= 3.17,
9.76)

5.5 (1H, ddd, J= 5.37,
9.76, 9.75)

2.1 (1H, m)

6.29 (1H, d, J= 16.12)
7.57 (1H, d, J= 16.12)
7.07 (1H, d, J= 1.47)

6.77 (1H, d, J= 8.06)
6.94 (1H, dd, J= 8.06,
1.46)

6.39 (1H, d, J= 16.12)
7.60 (1H, d, J= 16.12)

L

7.05 (1H, d, J= 1.47)

6.77 (1H, d, J= 8.06)
6.96 (1H, d, J= 8.06,
1.46)

0 'H of compd §

[ppm], J [HZ]

2.07 (1H, m)

2.19 (1H, m)

5.62 (1H, ddd, J=
3.42, 8.05, 7.08)

5.18 (1H, dd, J= 2.93,
6.35)

4.13 (1H, m)

2.07 2H, m)

6.24 (1H, d, J= 16.12)
7.50 (1H, d, J= 16.12)
7.01 (1H, d, J= 2.2)

6.76 (1H, d, J= 8.79)
6.92 (1H, dd, J= 2.2,
8.79)

6.29 (1H, d, J= 16.12)
7.57 (1H, d, ]= 16.12)
7.05 (1H, d, ]= 2.20)

6.73 (1H, d, J= 8.06)
6.87 (1H, d, J= 2.2,
8.06)




Table 3: Significant correlations of aglycone of 1 from HMBC (CD,OD; 400/100 MHz).

C 6" C oy correlated with H | %I, correlated with H 1
[ppm] (6 'H [ppm]) (6 'H [ppm])

corresponding to twenty one carbons and
revealing the presence of one CH,, 13CH and 7
quaternary carbons. The nature of the glucose
moiety was in accordance with a B-D-
glucopyranoside structure from the pattern of the
signal of '"H-NMR for the anomeric proton and
the “C-NMR signals of glucose.!®!” The proton
of the sugar moiety was deduced to be at C-‘4
from difference NOE spectra which were as
follows: irradiation of H-1 glucose at & 5.03
showed NOE at H-‘3 (6 6.59) about 5.5% and
H-5 (6 6.66) about 2.9%.

The PC-NMR data of the aglycone part of
compound 2 are similar to those reported in
literature' for similar chalcone aglycones. The
CH-COSY and HMBC spectra were recorded to
confirm the structure. The HMBC correlations
are listed in Table 4. Consequently compound 2
was identified as coreopsin.

B- Compound 3

The molecular formula of 3 was deduced
from its FAB-MS which showed a peak at m/z
451 for [M+H]"*. Calculated for C,,H,,0,,. This
formula was confirmed also by “C-NMR
analysis (Table 1).

The nature of the B-glucose unit in 3 was
deduced to be B-D-glucopyranoside structure
from comparison of the '"H-NMR and "*C-NMR
data with those reported in literature.!®!” The

10 (6.75)
7 (7.09)
5 (6.96)

5 (6.96), 7 (7.09)
‘6(7.27), 2 (7.52)
‘5 (6.84)

10 (6.75), ‘6 (7.27)
‘S (6.84)

‘6 (7.27), ‘2 (1.52)

10 (6.75), 2 (7.52)

glucose moiety was located at C-‘4 from the
results of difference NOE spectra as follows:
irradiation of the proton at 6 4.91 (H-1 glucose)
showed NOE at 6 6.65 (H-3) about 16.2%.

The “C-NMR data of the aglycone part of
compound 3 are in agreement with that reported
in literature!” for similar chalcones.
Consequently compound 3 should to be
1dentified as stillopsin. The HH-COSY, CH-
COSY and HMBC data (Table 5) were taken to
confirm this conclusion.

Compounds 4 and 5

The 'H-NMR spectrum of compound 4
(Table 2) (CD,OD; 600 MHz) exhibited signals
for quinic acid®* appeared at: 6 5.51 (1H, ddd,
J= 5.37, 9.76, 9.75 Hz), 5.38 (1H, ddd, J=
3.41, 3.41, 3.41 Hz), 3.91 (1H, dd, J= 3.17,
9.76 Hz), 2.1 (3H, m) and 2.27 (1H. m). In
addition to signals belonging to 2 caffeic acid
moieties:** four trans olefinic protons at &
7.60, 7.57, 6.39 and 6.29 (J= 16.12 Hz) and
SIX aromatic protons at 6 7.07 (1H, J= 1.47
Hz), 7.05 (1H, J= 1.47 Hz), 6.96 (1H, dd, J=
8.06, 1.46 Hz), 6.94 (1H, dd, J= 8.06, 1.46
Hz), 6.77 (2H, d, J= 8.06 Hz). 'H-NMR
spectrum of compound § (CD,0OD; 600 MHz)
exhibited the same pattern of compound 4 as
shown in Table 2.
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Table 4: Significant correlations of compound 2 from HMBC (CD,0OD; 600/100 MHz).

Jen correlated with H ’J o correlated with H

(6 'H [ppm]) (6 'H [ppm])
5 (6.81)
6 (7.09)
2 (7.18) 5 (6.81)

2 (7.18), 6 (7.09)

2 (7.18), 6 (7.09)

a (7.52) ‘6 (7.98)
‘6 (6.66), ‘3 (6.59)

‘6 (7.98)

‘6 (7.98)
‘3 (6.59)

Table §: Significant correlations of compound 3 from HMBC (DMSO-d,; 400/100 MHz).

C 6" C ’J 4 correlated with H Jon correlated with H
[ppm] (6 'H [ppm]) (6 'H [ppm])

5 (6.80), « (7.60)
6 (7.21)
5 (6.80)

6 (7.21), 2 (7.29)

2 (7.29)

2 (7.29)

6 (7.21), 2 (7.29)
8 (7.66)
‘3 (6.65)
‘6 (7.65)

o (7.60)
‘3 (6.65)

3 (6.65)
‘6 (7.65)

‘6 (7.65)
‘3 (6.65)
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“C-, DEPT C-NMR spectra of both
compounds (CD,0D; 150 MHz) showed signals
corresponding to twenty five carbons for each of
them, revealed by DEPT experiment as follows:
two CH,, 13CH, 10 quaternary carbons
including two carbonyl ester carbons and one
carboxylic carbon. Their chemical shifts are
illustrated in Table 2.

IR spectra of compounds 4 and § showed
characteristic absorption bands for hydroxyl,
carboxylic, ester and aromatic groups:
compound 4 (.., (KBr): 330-2500 (br), 1740,
1686, 1603 and 812 cm™). Compound § (v,
(KBr): 3304-3500 (br), 1740, 1668, 1603 and
814 cm™)..

FAB-MS of both compounds showed m/z at
315 [M-H]*, this molecular weight was
consistent with the molecular formula C,;H,,0,.,
consequently the number of double bond
equivalents calculated for each compound is 14.

The full assignment of all signals in the *C-
NMR spectrum of compound 4 was performed
by HMQC and HMBC experiments.

The signals of H-3, H-4 and H-5 of quinic
acid moiety of compound 4 were assigned by
HH-COSY spectral data (CD,OD; 600 MHz) as
follows: There are cross signals between the
protons on carbons at 6 72.9, 72.5 and 74.2.
Furthermore, the cross signals between the
protons on the carbons at 6 72.5 and 40.5, in
addition to the cross signal between the protons
on carbons at 6 74.2 and 37.5. Consequently
compound 4 should be identified as 3,5-
dicaffeoyl quinic acid.

The HH-COSY spectrum of compound 5
(CD,OD; 600 MHz) exhibited cross signals
between the proton on carbons at 6 74.6, 70.0
and 67.7. Furthermore the cross signal between
the protons on carbons at § 67.7 and 38.1 in
addition to the cross signal between the protons
on carbons at 6 70.0 and 38.1. Also CH-COSY
and HMBC spectra of compound 5 confirmed
the structure to be 3,4-dicaffeoyl quinic acid,
1.e. isomeric with compound 4.
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