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Abstract: Two new coumarin glycosides, 6-methoxy-5,7-diloygr3,4-dihydrocoumarin-&-glucopyranoside
(1) and 5-vinyl-6,7-dimethoxy-3,4-dihydrocoumarinc8glucopyranoside?), along with four known flavonoid
compounds, were isolated from the aerial partBicératella elliptica (DC.) Jonsell growing in Egypt. Their
structures were established on the basis of ddtaifteomatographic and spectroscopic techniques (LIV,
NMR, 2D NMR, and ESIMS). Compoundsand 2 were evaluated for their cytotoxic activity andosled

relatively high activity against three human caocia cell lines; liver (HEPGZ2), cervix (HELA) andlco
(HCT116).
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1. Introduction

Brassicacea#s one of the largest angiosperm families, compgisipproximately 338 genera
and more than 3709 species distributed worldwide Iflincludes many economically important
vegetable salad plants, crop species and ornaraeiitad seeds drassicaceae are largely used as
condiment and fertilizer [2]. The plants of thisridy are used in the treatment of many diseases due
to their anticancer, antibacterial, antifungal,idsgumatic, and antidiabetic properties [3]. Thawe
Diceratellais represented by only one specigsglliptica that grows in Egypt endemic in Gebel Elba
[4,5]. The previous phytochemical studies on thiercfiorm extract of the aerial parts Df elliptica
resulted in isolation of three alkaloid$:Me laurotetanine, corydine and isocorydine. Initold, five
terpenoids were isolated from its petroleum ethdraet; stigmast-7-en-3-ol, stigmastan-7-one, 4-
methyl-5-ergosta-8,14,24(28)-triene-3,4-diol, 4-sny&H-ergosta-8,14-diene-3,4-diol and-amyrin
[6]. In this work, the phytochemical screeningtioé flowering aerial parts dd. elliptica indicated
the presence of alkaloids, terpenoids, coumarimg flavonoids.
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Thus it was deemed of interest to study the phwotbtal investigations of coumarins and
flavonoids from the aqueous methanol extracDoglliptica. The evaluation of two new coumarin
glycosides 1&2) were reported and their cytotoxic activities walgo tested against three carcinoma
cell cancer.

2. Materialsand Methods
2.1. General Experimental Procedures

1D and 2D NMR experimentsH, *C, COSY and HMBC) were recorded on a Jeol EX-500
spectrometer: 500 MHZH NMR), 125 MHz ¢3C NMR); and on Joel INM-EX 270 spectrometer: 270
MHz (*H NMR), 67.5 MHz {*C NMR). UV spectrophotometer (Shimadzu UV-240), BIM
Finnigan-Mat SSQ 7000 spectrometer, ESIMS: LCQ Atlvge Thermo Finnigan spectrometer. CC
Polyamide S6 (Riedel-De-Haen AG, Seelze Haen AGlz8eHanver, Germanyising solvent
system of decreasing polarity starting with 100%ewvand ending with 100% MeOH:C
Silica gel 60 (Merck, 0.063-0.2 mm) using &H-MeOH (2:3). TLC analyses were performed with
Silica gel (Merck, Kieselgel) using GBI,-MeOH (2:3). PC (descending) Whatman No. 1 and 3 MM
papers, using solvent systems LH?2) 15% HOAc (HO-HOAc 85:15), 3) CAW (CHGHFHOAC-
H,0 90:45:6), 4) BAW (-BuOH-HOAc-HO 4:1:5, upper layer), 5) (8sn-BuOH-HO—pyridine
1:5:3:3, upper layer). Solvents 4 and 5 were useedugar identification for flavonoids- glycosides,
Sephadex LH-20 (Pharmazia).

2.2. Plant Material

A fresh sample oD. elliptica was collected from Wadi Yahmib, Gebel Elba, Egiyptl2
March 2004. The collected sample was identified Rypf. Dr. Salwa A. Kawashty. A voucher
specimen (no. 902) was deposited in the herbariutimeoNational Research Centre (CAIRC).

2.3. Extraction and isolation

Air-dried aerial parts ob. elliptica (500 g) were defatted with petroleum ether (4825Gnd
extracted under reflux for three times with 70%aeitbi/water. The aqueous ethanol extract was
evaporated under reduced pressure affording 45idue, and then subjected to a polyamide column
(80 x 3.5 cm) starting with water as eluent thecreiasing the polarity by increasing the conceramati
of methanol. A total of 28 fractions were collectedch of about 500 ml. Similar fractions were
combined according to their PC properties usin®,HL5% HOAc, CAW and BAW as eluents and
TLC properties using Cil,-MeOH (2:3) to give four main fractions (I-1V). Faton | (20% MeOH-
H,0) was applied to a Silica gel column (35 x 2.5 ersing CHCIl,: MeOH (2:3) giving two major
fractions FI-1 and FI-2. Fractions FI-1 and 2 welneomatographed on PC using BAW two times and
then purified on a Sephadex LH-20 column using amabh yielded compound (22 mg) and
compound2 (12 mg). Fractions II-IV afforded compoun8s5. Their isolation and purification was
achieved by a combination of Prep. PC and repezgptiadex LH-20 column.

3. Results and Discussion

Two new naturally occurring coumarin glycosides; méthoxy-5,7-dihydroxy-3,4-
dihydrocoumarin-82-glucopyranoside 1) and 5-vinyl-6,7-dimethoxy-3,4-dihydrocoumarincs-
glucopyranoside?) were isolated, together with four known flavaigyi kaempferol-3,7-dd-a-L-
rhamnopyranoside  3j, kaempferol-39-B-D-glucopyranoside  4), kaempferol-70-B-D-
glucopyranosides), and kaempferol aglycon8)( The chemical structures of the isolated compsund
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were elucidated by extensive UV, NMR, and MS spddlata [7-12]. Spectral data of the known
flavonoids,3-6, were in a good accordance with those previousbliphed ones [9, 13].

3.1. Sructure elucidation

Compound was obtained as a yellow powder and showed a [Midt] peak atz 372.9 in
ESIMS spectrum corresponding to a molecular fornuil&;¢H,00,0. The UV absorption spectrum
showed maxima at 218 and 278 and shoulder at 230dinating a dihydrocoumarin skeleton [7, 14].
The'H NMR in DMSO4ds; show two methylene multiplets &2.32 and 2.60 in the aliphatic region
assigned to two pairs of protons; one at positi@ame other one at position 4, respectively, onglsin
at 6 3.79 indicated a methoxy group. In addition, tm®raeric proton ab 4.64 with J=9.2 Hz,
indicating thep-configuration and the linkage of glucose moietythie aglycone through C-C bond.
The**C NMR spectrum displayed sixteen carbon signalse fior the dihydrocoumarin skeleton, six
for C-pB-glucopyranose unit and one methoxylated carboh [M% down field shift of the methoxy
carbon at C6§60.87) indicate that oxygenation of aromatic ri@gbons at C-5 and C-7 [16]. In the
'H-'H COSY spectrum of, the proton signal &t 2.32 (H-3) showed correlation with that ®P.60
(H-4) and vice verse. In the HMBC spectrum of commbl, the doublet signal ofH-1"(6 4.64)
showed a correlation with C-& (115.48), C-7 § 167.2) and C-9§(156.1), and the signal of the
methoxyl group aé 3.79 was correlated with C-6 {37), C-7 § 167.2) and C-5§(156.1) confirming
the attachment of the glucose unit and the methgrgup to C-8 and C-6 of the aromatic ring,
respectively. The correlation peaks between 5-©H2(5) and C-5§156.1), C-6§ 137) and C-10
115.5) were also observed. From the above datapmond 1 was identified as 6-methoxy-5,7-
dihydroxy-3,4-dihydrocoumarin-8-glucopyranoside (Fig. 1).

Compound2 was obtained as a yellow powder. The positive ESipectrum o showed
[M+H]" atmvz 397.27, suggesting the molecular formula of;Hz,0,. The'H NMR spectral data of
compound? were closely related to those ifexcept for methoxyl group at3.70 (3H, s) and vinyl
group. The vinylic protons (H-11, H-12a, b) resenats 5.85 (1 H, dd)=11.5, 17.5 Hz)$ 4.96 (1H,
dd,J=11.5, 2.0 Hz) and 5.08 (1H, dd,J=17.5, 2.0 Hz), respectively. The coupling congait11.5
Hz and 17.5 Hz confirmed theis and trans relationship between the methine (H-11) and the
methylene (H-12a, b) protons, indicating the preseof a vinyl group attached to the aromatic ring
[15, 17]. In addition, comparison dfC NMR chemical shifts of2 with those ofl supported
methylation of the phenolic hydroxyl group at C+¥dahe presence of a vinyl group 116.2, C-11
and 138.3, C-12) at C-5, with down field shift of5CGat 137 ppm [17, 18]. The HMBC spectral data
showed correlations between H-8 2.66) and the carbonyl ab (175.4) which assigned to a
dihydrocoumarin moiety. It also exhibited corredatiwith C-5 ¢ 137), these correlations and
chemical shift of C-5 were also confirmed its sitb8bn with the vinyl group. More over the HMBC
spectrum confirmed the attachments of two methgrylips § 3.79,6 3.71) at C-6 § 137.2) and C-

7 (0 167.8), respectively. Based on the above mentiola@a compoun@ was identified as 5-vinyl-
6,7-dimethoxy-3,4-dihydrocoumarin®g-glucopyranoside (Fig. 1).

HyCO OCHj b

HO OCHs
<«—> 1414 COSY Corrdations —> !H-3C HMBC Corrdations
1 2

Figure 1. Chemical structures of compourndand2.
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3.2. Spectral Data

6-methoxy-5, 7-dihydr oxy-3,4-dihydr ocoumarin-8-C-glucopyranoside (1): Yellowish white powder,
m.p. 178-179°C. UV spectral datg..{nm) (MeOH): 218, 275, 316sHd NMR (270 MHz, DMSO-
ds) 6, ppm,J/Hz: 4.64 (1H, dJ =9.2, H-1); 3.79 (3H, s, OCHJ; 2.60 (2H, m, H-4); 2.32 (2H, m, H-3).
*C NMR (67.5 MHz, DMSQdg) 8, ppm: 175.7 (C-2), 167.2 (C-7); 156.1 (C-5), 156C19), 137 (C-
6), 115.5 (C-10), 115.48 (C-8), 82.05 (§;B1.3 (C-3), 78.1 (C-H), 72.9 (C-4), 69.8 (C-2), 60.9 (C-
6'), 60.87 (OCH), 31.2 (C-3), 25.1 (C-4). Positive ESIM®{z 372.9 [M+H]

5-vinyl-6, 7-dimethoxy-3,4-dihydrocoumarin-8-C-glucopyranoside (2): Yellowish white powder, m.p.
170-172°C. UV spectral dath,.{(nm) (MeOH): 220, 275, 314stH NMR (500 MHz, DMSO#) 3,
ppm,J/Hz: 5.85 (1 H, dd)=11.5, 17.5 Hz); 5.08 (1H, dd=17.5, 2.0, H-12a); 4.96 (1H, dd11.5,
2.0, H-12b); 4.66 (1H, d} =9.5, H-1); 4.20 (1H, ddJ =9.1, 9.0, H-9; 3.79 (3H, s, OCH); 3.71 (3H,

s, OCH); 3.62 (1H, m, H-§; 3.20 (1H, tJ=10H-3); 3.10 (1H, tJ=10 H-2); 2.87 (1H, m, H-5;
2.66 (2H, m H-4); 2.33 (2H, m, H-3)°C NMR (125 MHz, DMSOdy) 8, ppm: 175.4 (C-2),167.8 (C-
7); 156.2 (C-9), 138.3 (C-12), 137.2 (C-6), 1375);4116.2 (C-11), 115.5 (C-10), 115.4 (C-8), 82.6
(C-1), 81.9 (C-3, 78.5 (C-B, 73.3 (C-4, 70.1 (C-2, 61.7 (C-6), 56.6 (OCH), 56.5 (OCH), 31.2
(C-3), 24.7 (C-4). Positive ESIM$Yz 397.27 [M+HT]

3.3. Cytotoxic activity

Potential cytotoxic activity of compoundsand2 was tested using the method of Skehan [19].
Cells were placed in a 96-multi well plate (104is¥elell) for 24 h before treatment with the extraut
allow attachment of cells to the wall of the pldbefferent concentrations of the extracts (0, 5512
25 and 5Qug/ml) were added to the cell monolayer in triplecatlonolayer cells were incubated with
the compounds for 48 h at 37°C and in an atmospifes® CQ. After 48 h, cells were fixed, washed
and stained with sulforhodamine B. Excess stain weshed with acetic acid and attached stain was
recovered withtrissEDTA buffer. Colour intensity was measured in dodSA reader. The relation
between surviving fraction and drug concentraticas plotted to obtain the survival curve of each
tumor cell line as compared with Doxorubcin; thateol anticancer drug.

Invitro cytotoxic activity of compounds and2 revealednild activity against three human
carcinoma cell lines; liver (HEPG2)olon (HCT116) and cervix (HELA) with Kgof 13.5, 21.1 and
15.6ug/ml for compoundL and17.9, 20.7 and 14 dg/ml for compounc?, respectively, where the
American National Cancer Institute assigns a sicgnit cytotoxic effect of sample for future
bioguided studies, if it exerts ansfalue<30 pg/ml [20]. The structure-activity relationships
become very interesting when we compare the strictiuthe two tested compounds. They both have
a methoxyl group and glucose moiety at C-6 and f@shectively, but compouritiwhich exhibited
relatively most activity against colon and cervetldines has additional methoxyl group at C-7 as
well as a vinyl one at C-5. Compouhdavas also exhibiting most activity against liverataoma cell
line; this activity may be due to the presencenaf hydroxyl groups at C-5 and C-7.
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