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ABSTRACT

Rumex vesicarius L. (Polygonaceae) is an annual, monoecious glabrous,
pale green herb cultivated as aleafy vegetable in many parts of India. The
seeds are utilized as arefrigerant, to cure dysentery and as an antidote for
scorpion venom. The seed powder istaken orally to treat liver diseasesand
asalaxative. Phytochemical investigation of the methanolic extract of seeds
of R. vesicarius resulted in the isolation of two new flavanones character-
ized as5,7,3-trihydroxy-4'-methoxy-8-(3"-methyl-5"-methylene)hexenyl fla-
vanone (vesicariaflavanoneA, 4) and 5,7,3',4'-tetrahydroxy-6-methoxy-8-
(3"-methylene)-hexenylflavanone (vesicariaflavone B, 5) along withthe fatty
acid glyceridesidentified asglyceryl-1-octadec-9'-enoate-3-phosphate (1),
glyceryl-1,2-bis-hexadecanoate-3-phosphate (2) and glyceryl-1-octadec-9'-
enoate-2-octahexanoate-3-phosphate (3). The structures of all the isolated
phytoconstituents have been estabilished on the basis of spectral data
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analysis and chemical reactions.

INTRODUCTION

Rumex vesicarius L. (Polygonaceae), known as
Chukraor Bladder dock, isanannua, monoeciousgla
brous, dichotomously branched, succulent palegreen
herb. It anative to south western Asiaand northern
Africa; cultivated asaleafy vegetablein many parts of
IndidY. It is prescribed to treat tumors, hepatic dis-
eases, indigestion, condtipation, ca culus, heart troubl es,
pains, spleen diseases, hiccough, flatulence, asthma,
bronchitis, dyspepsia, piles, scabies, leucoderma, tooth-
acheand naused?®., It possesses diuretic, antiscorbu-
tic, gppetizer, adtringent, carmindive, laxative, somachic
and tonic properties. Theleaves are eaten fresh and
much appreciated for their acid taste; they can beadded
to salad and used as an antidote for snakevenom. The
plant isprescribed to reduce biliary disordersand to
control cholesterol levels. Theseedsareutilized asa
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refrigerant, to cure dysentery and as an antidote for
scorpion venom. The seed powder istaken orally to
treat liver diseasesand asalaxative*¥. Theplant con-
tained bioactive substances such asflavonoids (vitexin,
isovitexin, orientin and i sorientin), anthraquinones par-
ticularly in roots (emodin and chrysophanal), quinones,
carotenoids, vitamins, proteins, lipids, carbohydrates,
reducing sugars, phenals, tannins, sgponins, triterpenoids
and organic acids>*°. Thedrug showed antidiarrheal
and antidysenteric'?, antimicrobia®13, antioxidant™
and diuretic™ activities. The present paper describes
theisolation and characterization of two new alkylated
flavanonesfrom the seedsof R. vesicarius.

MATERIALAND METHODS

General experimental conditions
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Mélting pointsweredetermined on aPerfit melting
apparatus (Ambala, Haryana, India) and are
uncurrected. UV spectraweremeasured withal.ambda
Bio 20 spectrophotometer (Perkin-Elmer-Rotkreuz,
Switzerland) in methanol. Infrared spectrawerere-
corded on Bio-Rad FTIR 5000 (FTS 135, Kawloon,
Hong Hong) spectrophotometer usng KBr pellets;y,
vauesaregivenincm™.'H and *C NMR spectrawere
screened on Advance DRX Bruker spectrospin 400
and 100 MHz, respectivey, instruments (Karlesruthe,
Germany) using CDCI, and TMSasaninterna stan-
dard. Mass spectra were scanned by effecting FAB
ionization at 70 eV on a JEOL-JMS-DX 303 spec-
trometer (Japan) equipped with direct inlet probe sys-
tem. Column chromatography wasperformed onsilica
gd (60-120 mesh; Qudigen, Mumbal, India). TLC was
runonslicagel G (Qualigen). Spotswerevisudised by
exposingtoiodinevapours, UV radiation and spraying
with ceric sulphate sol ution.

Plant material

The seeds of R. vesicarius were procured from
theKhari Baoli market of Delhi andidentified by Prof.
M.P. Sharma, Department of Botany, JamiaHamdard,
New Delhi. A voucher specimen isdeposited in the
herbarium of the Phytochemica Research Laboratory,
Faculty of Pharmacy.

Extraction and isolation

The air-dried seeds (2.0 kg) was coarsely pow-
dered, defatted with petroleum ether and extracted with
methanol exhautively inaSoxhlet gpparatus. Thecom-
bined extracts werefiltered and concentrated under
reduced pressure to get a dark brown viscous mass
(125 g, 6.25%). The dried extract was dissolved in
minimum quantity of methanol and adsorbed on silica
gel (60-120 mesh) for preparation of durry. It wasdried
inar and chromatographed over silicagd column (1.6
m x 16 mm x 2 mm) packed in petroleum ether. The
columnwase uted successively with different solvents
inincreasing order of polarity in variouscombinations,
such as petroleum ether, petroleum ether- chloroform
(9:1, 3:1, 1:1, 1:3v/v), chloroform, chloroform-metha:
nol (19.9:0.1, 99:1, 97:3,19:1, 93:7, 9:1, 17:3, 3.1,
3:2, 2:3v/v) and methanol. Variousfractionswere col-
lected separately and matched by TLC to check ho-
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mogeneity. Similar fractionshavingthesameR, vaues
were combined and crystallized. The isolated com-
poundswererecrystdlized to get purecompounds. The
following compoundswereisolated from themethanolic
extract of theseedsof R. vasicarius:

Glyceryl-1-octadec-9'-enoate-3-phosphate (1)

Elution of the column with petroleum ether-CHCI,
(1:3) gavecolorless amorphous powder of 1, recrys-
tallized from chloroform, 465 mg (0.0233%yield); R..
0.33 (petroleum ether-CHCI -MeOH, 1:4:1); m.p.: 62-
63°C; IR v__ (KBr): 3450, 2919, 2851, 1740, 1645,
1410, 1043, 795, 765 cm*; HNMR (CDCl,): 6 5.28
(2H, m, H-9', H-10"), 4.87 (2H, dd, J= 11.6, 10.5
Hz, H,-1), 453 (1H, m, H-2), 4.03 (2H, m, H,-3),
2.22 (2H,1,J=7.2Hz, H-2"), 2.02 (2H, m, H,-11),
1.96 (2H, brs, H,-8"), 1.52 (2H, m, CH,), 1.18 (20H,
brs, 10 x CH,), 0.77 (3H, , J= 6.5 Hz, Me-18); +ve
ESI MSm/z 436 [M]* (C,H,,0.P).

Glyceryl-1, 2-bis-hexadecanoate-3-phosphate (2)

Elution of the columnwith chloroformyielded pae
yellow sticky massof 2, 279 mg (0.014%yield); R..
0.54 (CHCI -MeOH, 4: 1); m.p.: 63-64°C; IR v___
(KBr): 3480, 2919, 2851, 1738, 1467, 1310, 1250,
1190, 795, 773 cm*; H NMR (CDCL.): § 4.18 (2H,
m, H,-1), 4.06 (1H, m, H-2), 3.58 (2H, brs, H,-3),
2.34(2H,1,J=6.1Hz, H,-2"), 2.23 (2H,t, J=7.2 Hz,
H,-2"), 1.63 (4H, brs, 2xCH,), 1.25 (48 H, brs, 24 x
CH,), 0.87 (3H, t, J=6.3 Hz, Me-16'), 0.82 (3H, t,
J=6.1 Hz, Me -16"); +ve ESI MS m/z 650 [M]*
(C O,P).

Glyceryl-1-octadec-9'-enoate-2-octahexanoate-3-
phosphate (3)

21H41

35H71

Elution of the column with chloroform-methanol
(99:1) afforded light brown sticky mass of 3, 465 mg
(0.023%yield); R;: 0.60 (CHCI -MeOH, 4:1); m. p.
80-81°C; IR v,__ (KBr): 3450, 2920, 2845, 1738,
1640, 1360, 1285, 1120, 795 cm™; 'HNMR (CDCL,):
8 5.35 (2H, m, H-9', H-10"), 4.17 (2H, m, H,-1),
4.02 (1H, m, H-2), 3.66 (2H, m, H,-3), 263 (2H, t,
J=75Hz,H-2"),2.32(2H,t,J=7.2Hz,H,-2"), 1.61
(4H, m, H,-8', H,-11'), 1.56 (4H, m, 2 x CH,), 1.25
(48H, brs, 24 x CH,), 0.87 (3H, t, J=6.3 Hz, Me-
18'), 0.84 (3H, t, J=6.1 Hz, Me-18"); +ve ESI MS
m/'z. 714 [M]* (C O,P).

39H 87

————————, Natural Products

Au Tudian Journal



180

New flavanones from the seeds of Rumex vesicarius L.

NPAIJ, 10(6) 2014

Full Paper e
VesicariaflavanoneA (4)

Elution of the column with chlorof orm-methanol
(97:3) furnished yellow amorphous powder of 4, re-
crystallized from methanol, 296 mg (0.1481%yield);
R;: 0.72 (CHCI-MeOH, 4:1); m.p.: 230-231°C; IR
v, (KBr): 3360, 2920, 2855, 1705, 1640, 1440,
1390, 1325, 980, 955 cm™; UV A (MeOH): 243,
287,334 mm (log e 2.1,5.9,0.8); *H NMR (CDCl,):
8 6.85 (1H, brs, H-6), 6.81 (1H, d, J=2.8 Hz, H-2"),
6.54 (1H, d, J=8.1 Hz, H-5"), 6.48 (1H, dd, J=8.1,
2.8 Hz, H-6"), 5.66 (2H, brs, H,-8") 4.98 (1H, d,
J=12.6 Hz, H-2), 3.55 (3H, brs, OCH,), 2.76 (1H, d,
J=12.6 Hz, H,-3a), 2.70 (1H, d, J=12.6 Hz, H,-3b),
2.44 (1H, brs, H.-1"4), 2.38 (1H, brs, H,-1"b), 2.33
(38H, brs,Me-6"), 2.00 (2H, m, H_-4"), 1.72 (2H, m,
H,-2"), .30 (1H, m, H-3"), 0.96 (3H, d, J=6.6 Hz,
Me-7"); ®*C NMR (CDCI,): 78.16 (C-2), 42.20 (C-
3), 194.98 (C-4), 163.28 (C-5), 95.69 (C-6), 166.20
(C-7), 94.72 (C-8), 162.31 (C-9), 101.50 (C-10),
126.98 (C-12), 113.13 (C-22 ), 144.39 (C-32),
144.81 (C-42), 114.78 (C-52 ), 117.29 (C-62 ),
40.06 (C-1'2), 38.90 (C-22 2), 50.88 (C-32 2),
39.45(C-422),129.15(C-52 2), 28.76 (C-62 2),
13.83 (C-72 2), 108.54 (C-82 2 ), 55.15 (OMe);
+veESIMSm/z(rel.int.): 412[M]* C,H,,O, (1.1),
397 [M-Mg]* (6.1), 381 [M-OMeg]* (5.7), 151
[C,H,,0,]" (20.1), 134 [151-OH]* (11.3), 108
[CH,LI" (2.3).

VesicariaflavanoneB (5)

11
12]

Further elution of the column with chloroform-
methanol (97:3) gave brown amorphous powder of 5,
recrystallized from methanol, 50 mg (0.0025%yield);
R;: 0.65 (CHCI-MeOH, 4:1); m.p.: 180-181°C; IR
v, (KBr): 3365, 2920, 2850, 1705, 1640, 1515,
1435, 1360, 1220, 1180, 990cm™; UV 2. __ (MeOH):
241, 287, 336 nm (log € 2.1, 5.3, 0.7); *H NMR
(CDCl,): 8 6.87 (1H, d, J=2.6 Hz, H-2), 6.77 (1H,
d, J=7.8 Hz, H-5'), 6.68 (1H, dd, J=7.8, 2.6 Hz, H-
6'), 5.88 (2H, brs, H,-7"), 5.20 (1H, d, J=12.3 Hz,
H-2), 3.78 (3H, brs, OMe), 2.98 (1H, d, J=12.3 Hz,
H.-3a), 2.52(1H, d, J=10.8 Hz H,-3b), 2.22 (2H, m,
H,-1"), 1.94 (2H, m, H,-4"), 1.53 (2H, m, H_-2"),
1.18(2H, m, H,-5"), 0.80(3H, t, J=6.1 Hz, Me-6");
3C NMR (CDCl,): 78.20 (C-2), 42.26.20 (C-3),
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194.72 (C-4), 163.21 (C-5), 165.42 (C-6), 166.24
(C-7), 94.74 (C-8), 161.98 (C-9), 101.63 (C-10),
127.23 (C-12), 113.14 (C-22 ), 144.28 (C-32),
144.44 (C-42 ), 114.81 (C-52 ), 117.30 (C-62 ),
39.56 (C-1'2), 39.28 (C-22 2 ), 129.68 (C-32 2),
39.01 (C-42 2), 28.79 (C-52 2 ), 15.23 (C-62 2),
108.57 (C-72 2), 55.15 (OMe); +ve ES| MS m/z
(rel. int.): 414 [M]* C_H, .0, (72.1), 399 [M-Me]*
(1.1), 383[M-OM¢]* (2.1), 136 [C;H,0,]* (2.3).

RESULTSAND DISCUSSION

Thecompounds1, 2, 3werethefatty acid glycer-
idesidentified asglyceryl-1-octadec-9'-enoate-3-phos-
phate, glyceryl-1, 2-bis-hexadecanoate-3-phosphate
and glyceryl-1-octadec-9'-enoate-2-octahexanoate-3-
phosphate, respectively.

Compound 4, named vesi cariaflavanoneA, was
obtained asayellow amorphous powder. ItsUV ab-
sorption maximaat 287 and 334 nmindicateditsfla-
vanonenaure?d, On addition of duminium chlorideand
auminium chloride-HCl, abathochromic shift of 40nm
was observed suggesting the presence of achelated
hydroxyl group at C-5. Itsmolecul ar ion pesk was de-
termined at m/z412 consistent to an dkylated flavanone
C,,H..0, onthebasisof massand *C NMR spectra.
Its IR spectrum exhibited absorption bands at 3360
cm? (OH group), 1705 cmr? (keto group) and 1640,
1537 cmr (aromatic ring). The mass spectrum of 4
showed an RDA ionfragment at m/z 150 resulted from
the B-ring cleavage and other ion peaks at m/z 397
[M-Mg]*, 381 [M-OM¢]*, 134 [151-OH]* and 108
[C,H,,, side chain]* supporting the existence of a
methoxy groupinringCandaCH,,sidechaininring
A. ItsH NMR spectrum displayed adownfield one-
proton broad singlet at 6 6.81 assigned to aromatic H-
6 proton. Two one-proton doubletsat 6 6.81 (J=2.8
Hz) and 6.54 (J=8.1 Hz) and a one-proton double
doublet at 6.48 (J=8.1, 2.8 Hz) were ascribed to meta-
coupled H-2', ortho-coupled H-5'" and ortho-, meta-
coupled H-6' aromatic protons, respectively. Thevi-
nylicH,-8" protons appeared as atwo-proton signal
at 6 5.66. The methoxy protonsresonated as athree-
proton singlet at 6 3.55. Three one-proton doubl ets at
84.98(12.6 Hz), 2.76 (J=12.6 Hz) and 2.70 (J=12.6
Hz) wereattributed to oxygenated methine H-2 proton
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and methylene H,-3 protons, respectively. The other
methine and methylene protonsof theside chainreso-
nated between 6 2.76-1.72. A three-proton broad sin-
glet at 6 2.33 and a three-proton doublet at 6 0.96
(J=6.6 Hz) were accounted to C-6" methyl protons
attached to the vinylic C-5 carbon and to secondary
C-7" methyl protons, respectively. The *C NMR spec-
trum of 4 displayed signalsfor carbonyl carbon at 6
194.98 (C-4), oxygenated methine carbon at 6 78.16
(C-2), flavanone aromati ¢ carbons between 6 166.20-
94.72, vinylic carbonsat 6 129.15 (C-5"") and 108.54
(C-8") and methoxy carbon at 8 55.151*"1, On the
basis of above discussion the structure of 4 has been
elucidated as 5,7,3'-trihydroxy-4'-methoxy-8-(3"-
methyl-5"-methylene) hexenylflavanone.

Compound 5, designated asvesi cariaflavanone B,
wasobtai ned asabrown amorphouspowder from chlo-
roform-methanol (97:3) e uants. It showed UV absorp-
tionmaximaat 281 and 336 nm suggesting flavanone
nature. Onaddition of duminiumchlorideandduminium
chloride-HCI, abathochromic shift of 40 nm wasob-
served suggesting the presence of achelated hydroxyl
group at C-5791, Its IR spectrum exhibited absorption
bands at 3365 cm* (OH group), 1705 cm? (keto
group) and 1640, 1515 cm (aromatic ring). Its mo-
lecular ion peak was determined at nVz 414 consis-
tent to analkylated flavanone C,H, O, onthebasis of
mass and *C NMR spectra. An RDA fragment ion
arisingat m'z136 [C,H,O,]* indicated the presence of
two hydroxyl groupinrings B/C. Other ion peaksap-
peared at MYz 399 and 383 dueto elimination of ame-
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thyl [M-Me]* and amethoxy function from the mol ecu-
lar ion peak [M-OMe€]*. TheH NMR spectrum of 5
displayed two one-proton doublets at 6 6.87 (J=2.6
Hz) and 6.77 (J=7.8 Hz) and a one-proton double
doublet at 6 6.68 (J=7.8, 2.6 Hz) assigned to meta-
coupled H-2', ortho-coupled H-5'" and ortho-, meta-
coupled H-6' aromatic protons, respectively. Thevi-
nylicH,-7" protons appeared as atwo-proton signal
at 6 5.88. The methoxy protonsresonated as athree-
proton singlet at 6 3.78. Three one-proton doubl ets at
85.20(12.3Hz),3.52 (J=12.3Hz) and 2.98 (J=12.3
Hz) were ascribed to oxygenated methine H-2 and
methylene H,-3 protons, respectively. Theother meth-
ylene protons of the side chain resonated between 6
2.22-1.18. Athree-protontriplet at 5 0.80 (J=6.1 Hz)
was accounted to primary C-6" methyl protons. The
3C NMR spectrum of 4 displayed signasfor carbonyl
carbon at & 194.72 (C-4), oxygenated methine carbon
at 6 78.20 (C-2), flavanone aromatic carbons between
0 166.24-94.74, vinylic carbons at 6 129.68 (C-3")
and 108.57 (C-7"), methyl carbon at 6 15.23 and
methoxy carbon at § 57.411*29, Onthe basisof above
discussion thestructure of 5 hasbeen characterized as
5,7, 3", 4'-tetrahydroxy-6-methoxy-8-(3""-methylene)-
hexenylflavanone.

?'I 31 4" = 6.‘

MeO
OH O
5
CONCLUSION

Phytochemicd investigation of the methanolic ex-
tract of seedsof R. vesicariusresulted intheisolation
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of two new flavanones. These phytoconstituentswill
increasetheexisting knowledgeof traditional ly used of
R. vesicarius and may be used as chromatographic
markers.
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