This article was downloaded by:

On: 22 January 2011

Access details: Access Details: Free Access
Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

e . Journal of Asian Natural Products Research
Publication details, including instructions for authors and subscription information:
4o [nul o http://www.informaworld.com/smpp/title~content=t713454007
Asian Natural
Products
Research A new biologically active flavonol glycoside from the seeds of Abrus
m—— Bﬂt-?i precatorius Linn
/=74~ R.N. Yadava*;, V.Madhu Sudhan Reddy*
- Vo \('k * Natural Products Laboratory, Department of Chemistry, Dr H.S. Gour University, Sagar, Madhya
) I' v _ @@=, Pradesh, India

Wt e D S

LT o Ji r:[ ; Online publication date: 09 September 2010
@ F?":-T_-E, ‘-.:1:-:': W
bt T L AATH

To cite this Article Yadava, R. N. and Reddy, V.Madhu Sudhan(2002) 'A new biologically active flavonol glycoside from
the seeds of Abrus precatorius Linn', Journal of Asian Natural Products Research, 4: 2, 103 — 107

To link to this Article: DOI: 10.1080/10286020290027371
URL: http://dx.doi.org/10.1080/10286020290027371

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informworld. confterns-and-conditions-of-access. pdf

This article nay be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
wi |l be conplete or accurate or up to date. The accuracy of any instructions, fornulae and drug doses
shoul d be independently verified with prinmary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713454007
http://dx.doi.org/10.1080/10286020290027371
http://www.informaworld.com/terms-and-conditions-of-access.pdf

19: 42 22 January 2011

Downl oaded At:

& Taylor &Francis
Journal of Asian Natural products Research, 2002 VoL. 4 (2), pp. 103-107 healthsciences

A NEW BIOLOGICALLY ACTIVE FLAVONOL
GLYCOSIDE FROM THE SEEDS OF ABRUS
PRECATORIUS LINN

R.N. YADAVA* and V. MADHU SUDHAN REDDY

Natural Products Laboratory, Department of Chemistry, Dr H.S. Gour University, Sagar 470 003,
Madhya Pradesh, India

(Received 7 June 2001; Revised 7 October 2001; In final form 22 October 2001)

A new flavonol glycoside m.f. C59H34046, m.p. 260—-262°C, [M]* 638 (EIMS) was separated from the chloroform
soluble fraction of the concentrated 80% methanolic extract of the seeds of Abrus precatorius (Linn). It was
characterised as a new biologically active flavonol glycoside 7,3',5'-trimethoxy-4'-hydroxy flavone-3-O-B-D-
galactosyl-(1 — 4)-a-L-xyloside (1) by several colour reactions, spectral analysis and chemical degradations.
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INTRODUCTION

Abrus precatorius (Linn) [1-3] belongs to the Leguminosae family and is commonly known
as “Gungchi” in Hindi. It is distributed almost throughout India. Its fruit is used as tonic and
useful in eye diseases. It is used in treatment of leucoderma, itching, skin diseases and
wounds. Its leaves and fruits are useful in fevers and asthma. The roots of this plant are useful
in curing snake-bite.

RESULTS AND DISCUSSION

A new compound I with m.f. C,0H340,6, m.p. 260—262°C, (M)* 638 (EIMS) was isolated
from the chloroform soluble fraction of the 80% methanolic extract of the seeds of the plant.
It gave characteristic reactions of flavonoid. Its IR spectrum showed absorption band at
3480-3520cm ™' (—OH groups), 1624 (C=0), 2980 (C—H), 2865 (OMe), 1480—1010(0-
gly) and 875cm ™ '. The "H-NMR spectrum of I showed three singlets at & 3.92, 3.96, 3.96
which were assigned to three methoxy groups at C-7, C-3/, C-5' positions and two aromatic
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TABLE I Antibacterial activity of compound (1)

Diameters of zone of inhibition (mm)*

S. No. Bacterial species

Chloroform fraction 1:4 1:8 1:12 1:16
1. (—) Proteus vulgaris 20.0 9.0 7.0 6.5 0
2. (—) Pseudomonas aeruginosa 6.5 6.5 7.0 6.5 0
3. (+) Klebsiella pneumoniae 13.5 12.5 10.5 10.5 7.5
4. (+) Escherichia Coli 10.5 9.5 8.5 8.5 7.5
5. (+) Bacillus anthracis 10.2 9.3 8.02 0 0
6. (+) Staphylococcus aureus 21.0 18.5 15.5 15.5 10.5

#The zone of inhibition (mm) taken as average of four determination in four different directions and Whatman No. 1 filter paper
(6 mm) were soaked with each sample tested for their activity at a concentration of 6 mg/ml of PBS (w/v).

protons as one singlet at 6 7.25 assigned to 2’ and 6’ positions. The anomeric proton signals at
8 5.53, §4.38 were assigned to H-1” and H-1" of p-galactose, L-xylose.

The position of sugar moiety in compound I was established by per methylation [4] of I
followed by acid hydrolysis. The aglycone was identified as 3,7,3',4',5'-penta-methoxy-
flavone and methylated sugars were identified as 2,3-di-O-methyl xylose and 2,3,4,6-tetra-O-
methyl galactose (Co-PC and Co-TLC) according to Petek [5], suggesting that the C-1" of
galactose was linked with C-4” of xylose and C-1" of D-xylose was linked to C-3 of the
aglycone. The interlinkage between sugars were further confirmed by '*C-NMR spectrum.
(See “Experimental section”).

Acid hydrolysis of compound I with 9% methanolic HCI yielded aglycone 2, m.f.
CigH;607, m.p. 172—175°C, and (M)* 344, which was identified as 7,3',5'-tri methoxy 3,4'-
dihydroxyflavonol by comparison of its spectral data with literature values [6].

The aqueous hydrolysate after the removal of the aglycone was neutralised with BaCO;
and BaSO, filtered off. The filtrate was concentrated and subjected to paper chromatography
(PC) using nBAW (4:1:5) and sugars were identified as L-xylose, (R = 0.29), D-galactose
(Rf = 0.16), Co-PC and Co-TLC). Periodate oxidation [7] of compound I further confirmed
that both the sugars were present in pyranose form.

Enzymatic hydrolysis of compound I with almond emulsin liberated D-galactose
confirming the presence of the (-linkage between galactose and xylose and on hydrolysis
with Takadiastase liberated L-xylose, showing the presence of a-linkage between L-xylose
and aglycone.

On the basis of above evidences, the structure of compound I was identified as a novel
flavonol glycoside, 7,3',5'-trimethoxy-4'-hydroxy flavone-3-0-B-D-galactosyl-(1 — 4)-a-L-
xyloside.

TABLE II  Antifungal activity of compound (1)

Diameters of zone of inhibition (mm)*

S. No. Fungal species

Chloroform fraction 1:4 1:8 1:12 1:16
1. Penicillium digitatum 6.0 5.0 3.0 0 0
2. Penicillium notatum 4.0 3.5 0 0 0
3. Fusarium oxyporum 15.5 12.5 10.5 10.5 9.5
4. A. niger 9.5 8.5 8.5 7.5 6.5
5. Aspergillus fumigatus 4.08 3.8 3.6 0 0

*The zone of inhibition (mm) taken as average of four determination in four different directions and Whatman No. [ filter paper
(6 mm) were soaked with each sample tested for their activity at a concentration of 6 mg/ml of PBS (w/v).
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EXPERIMENTAL SECTION

General Experimental Procedure

Melting points are uncorrected. The IR spectra were recorded in KBr disc. "H-NMR spectra
were run at 300 MHz using TMS as internal standard and CDCl5 as solvent. '>*C-NMR
spectra were run at 100 MHz using DMSO-dg as solvent.

Plant Material

The seeds of A. precatorius (Linn) were collected around Sagar region and was
taxonomically authenticated by Taxonomist of Botany Department of Dr H.S. Gour
University, Sagar. The voucher specimen was deposited in the Natural Products Laboratory,
Department of Chemistry, Dr H.S. Gour University, Sagar (MP).

Extraction and Isolation

Air-dried and powdered seeds (3 kg) of A. precatorius were extracted with 90% in MeOH in a
Soxhlet. The total methanolic extract was concentrated at room temperature which was
successively extracted with pet-ether (60—80°C), CHCIl;, C¢Hgs, MeOH, CH;COCH;,
CH;COOC,Hs. The chloroform soluble fraction of the methanolic extract of the plant was
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concentrated at room temperature to yield compound I as dark brown residue, which showed
two spots on TLC examination using solvent system (n-BuOH-HOAC-H,O, 4:1:5) which
were separated by TLC and gave two compounds A and B. These compounds were purified
by column chromatography. After purification amount of compound B was very less.
Therefore it was not possible to analyse it further. Compound A yield m.p. 260-262°C, has
the m.f. Cy0H3406, (Elemental analysis: Found C 54.53%, H 5.31% Calcd for C;0H3406, C
54.54%, H 5.32%), IR (KBr) 3480—-3520cm ™' (—OH groups), 1624 (C=0), 2950 (C—H),
2865 (OMe), 1480—1010 (O-gly) and 875 cm ™', "H-NMR (300 MHz-CDCls), 6 3.92 (3H, s,
C-7 OMe), 3.96 (3H, s, C-3' OMe), 3.96 (3H, s, C-5' OMe), 7.58 (1H, d, J = 8.0Hz H-5),
6.87 (1H, dd, J = 8.0, 2.0Hz, H-6), 7.27 (1H, d, / = 2.0 Hz, H-8), 7.25 (1H, d, /] = 2.0 Hz,
H-2/),7.25 (1H, d, J = 2.0Hz, H-6'), 4.38 (1H, J = 7.8 Hz, H-1"), 3.28 (1H, dd, H-2"), 3.36
(1H, dd, H-3"), 3.38 (1H, H-4"), 3.16 (2H, dd, H-5"), 5.53 (1H, d, J = 8.2 Hz, H-1") 5.46
(1H, dd, J = 8.2, 9.8 Hz, H-2"), 3.86 (1H, dd, J = 3.6, 9.8 Hz, H-3"), 3.95 (1H, t, J =
3.6 Hz, H-4"), 3.87 (1H, t, J = 7.0 Hz, H-5"), 4.26 (2H, dd, J = 5.8, 11.3 Hz, H-6") 3C-
NMR (100 MHz, DMSO-dg) 158.4 (C-2), 133.6 (C-3), 178.3 (C-4), 124.7 (C-5), 111.7 (C-6),
163.7 (C-7), 98.9 (C-8), 159.5 (C-9), 116.3 (C-10), 120.7 (C-1"), 105.2 (C-2), 146.6 (C-3'),
136.2 (C-4), 146.6 (C-5'), 105.2 (C-6') 108.5 (C-1"), 74.8 (C-2"), 77.5 (C-3"), 70.6 (C-4"),
67.5 (C-5"), 101.4 (C-1"), 74.6 (C-2"), 73.5 (C-3"), 70.7 (C-4"), 74.8 (C-5"), 63.8 (C-6™).

Acid Hydrolysis of Compound I

The compound I (150 mg) was dissolved in MeOH (30 ml) and refluxed with 10 ml of 9%
HCI on water bath for 7—8 h. The reaction mixture was allowed to cool and the residue was
separated with Et,O. The ethereal layer was washed with water and the residue was
chromatographed over silica-gel G using n-hexane—benzene (6:4) as solvent to give
compound 2, C;sH 607, m.p. 172—175°C, [M]* 344, (EIMS), (Elemental analysis: Found C
62.78%, H 4.64%: Calcd for C13H;c07, C 62.79%, H 4.65%).

The aqueous hydrolysate after acid hydrolysis was neutralised with BaCOs, and the BaSO,
filtered off. After concentration it was subjected to PC (BAW 4:1:5) as developer and aniline
hydrogen pthalate as detecting agent showed the presence of L-xylose (Ry = 0.29) and D-
galactose (R; = 0.16) (Co-PC and Co-TLC).

Permethylation Followed by Acid Hydrolysis of Compound I

Compound I was refluxed with Mel (5 ml) and Ag,O (35 mg) in DMF (5 ml) for 24 h and then
filtered. The filtrate was dried in vacuum and hydrolysed with 9% methanolic HCI for 7—8 h,
yielded methylated aglycone identified as 3,7,3,4’,5'-pentamethoxyflavone and methylated
sugars, which were identified as 2,3-di-O-methylxylose and 2,3,4,6-tetra-O-methyl galactose
according to Petek.

Periodate Oxidation of Compound I

Compound I was dissolved in MeOH and treated with sodium metaperiodate for one day.
The liberation of formic acid, periodate were estimated by Jones method, which also showed
that both the sugars were present in pyranose form.

Enzymatic Hydrolysis of the Compound I

The compound I (50mg) was dissolved in MeOH (10 ml) and on hydrolysis with equal
volume of almond emulsin at room temperature yielded D-galactose indicating the presence
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of B-linkage between L-xylose and D-galactose and on hydrolysis with Takadiastase gave
L-xylose showing the presence of a-linkage between aglycone and xylose.

Antimicrobial Study of Compound I

The antibacterial and antifungal activity of the methanol soluble of fraction of the extract of
the plant were tested at its various dilutions using methylene glycol as solvent, at a
concentration of 6 mg/ml of phosphate buffered saline pH = 6.8 (w/v). The various bacterial
species were first incubated at 40°C for 48 h. The zone of inhibition were recorded at
34 = 1°C after 48 h for bacteria and 33 = 1°C after 24 h for fungi.

The antimicrobial activity was determined by Whatman No.1 filter paper discs (6 mm)
method [8]. Paper discs were soaked with various samples tested and were dried at 50°C. The
discs were then kept on soft nutrient Agar (2%) petri plates previously seeded with
suspension of each bacterial species.

For the fungus, petri plates were placed on Sabouraud’s broth [9] medium (1%). The zone
of inhibition were expressed as an average of maximum diameter in four different directions.
The various results are recorded in Tables I and II.

The result of Tables I and IT showed that the antibacterial activity of the extract of the plant
was found to fairly good against gram positive bacteria e.g. staphylococcus aureus and gram
negative bacteria e.g. Klebsiella pneumoniae and Escherichia coli and antifungal activity of
the extract was found to be more active against A. niger and Fusarium oxyporum.
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