
 

 

PLEASE SCROLL DOWN FOR ARTICLE

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

Journal of Asian Natural Products Research
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713454007

Triterpene Glycoside from Terminalia Arjuna
R. K. Upadhyaya; M. B. Pandeya; R. N. Jhaa; V. P. Singha; V. B. Pandey
a Department of Medicinal Chemistry, Institute of Medical Sciences, Banaras Hindu University,
Varanasi, India

To cite this Article Upadhyay, R. K. , Pandey, M. B. , Jha, R. N. , Singh, V. P. and Pandey, V. B.(2001) 'Triterpene Glycoside
from Terminalia Arjuna', Journal of Asian Natural Products Research, 3: 3, 207 — 212
To link to this Article: DOI: 10.1080/10286020108041392
URL: http://dx.doi.org/10.1080/10286020108041392

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may 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 form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, 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/10.1080/10286020108041392
http://www.informaworld.com/terms-and-conditions-of-access.pdf


JANPR, Vol. 3, pp. 207-212 
Reprints available directly from the publisher 
Photocopying pennittcd by license only 

Ct 2001 OPA (Overseas Publishers Association) N.V. 
Published by liccnse under 

the Harwood Academic Publishers imprint, 
part of Gordon and Breach Publishing, 

a member of the Taylor & Francis Group. 

TRITERPENE GLYCOSIDE 
FROM TERMINALIA ARJUNA 
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(Received 28 August 2000; In,final.forni 8 October 2000) 

A new triterpene glycoside, arjunetoside, togethcr with oleanolic and arjunic acids has been 
isolated from the root bark of Terminalia arjuna. The structure of arjunetoside has been 
established as 3-O-P-D-glucopyranosyl-2a,3P, 19~-trihydroxyolean- 12-en-28-oic acid, 28-0-3- 
D-glucopyranoside by chemical and spectral data. 

Keywords: Terminalia arjuna; Combretaceae; Triterpenoid-glycoside; Arjunetoside; Arjunic 
acid: Oleanolic acid 

INTRODUCTION 

In continuation of our work on Terminalia arjuna [l,  21, we report here, the 
isolation of a new triterpene glycoside designated arjunetoside from the 
MeOH fraction of the root bark of the plant. 

RESULTS AND DISCUSSION 

The methanolic extract of the root bark of T. arjuna yielded the glycoside, 
arjunetoside (I), mp. 268-70" (dec.), C42H68015. It was recognised as a 
triterpene glycoside from its colour reaction in the Liebermann-Barchard 
test. It showed peaks in its IR spectrum at 3330cm- (br) for a polyhydroxy 

'Corresponding author. Tel.: 0091-542-307547, Fax: 0091-542-368 174. 
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208 R. K .  UPADHYAY e t  a1 

system, at 1715cm-I for ester carbonyl and at 1650 and 900cm-' for 
trisubstituted double bond. On acid hydrolysis. i t  gave glucose and an 
aglycone (2). 

The aglycoiic (2), mp. 333-35".  CliOH4SOj (M ' , 488) which was char- 
acterised as arjunic acid [3,4] by spectral data of 2 and its acetate (3) and 
comparison with authentic samples. 

The presence of two sugar units in the glycoside 1 was proved from thc 
appearance of two anomeric carbon signals at 6 95.5 (ester glycoside 
151) and 105.5ppm in its 13CNMR spectrum. Based on this evidence 
and the fact that the parent glycoside is an ester (v,,,,, = 1715cni- I )  and 
the aglycone is an acid (vmax = 1700 cm ~ I ,  bromothymol blue test), the 
attachment of one of the glucose units through an ester linkage was 

l . K - I I  
4 R - M e  
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confirmed [5]. The other glucose unit was considered to be a 3-O-glucoside 
on biogenetic ground [4]. 

Methylation of 1 by the Hakomori method [6] yielded a methylated 
product (4) which was methanolysed to give niethyl-2,3,4,6-tetra-O-methyl- 
D-glucopyranoside and the methylated aglycone which on acetylation gave 
compound (5). 'HNMR spectrum of 5 showed signals for the presence of 
seven methyls, one acetyl, two methoxyl and a carbomethoxy group. A 
doublet at 6 5.00 ( J =  10 Hz), one proton multiplet at 6 5.20 and one proton 
multiplet at 6 5.40 were assignable to H-3a, H-20 and H-12 respectively. It 
showed a molecular ion peak at m/z 572 and retro-Diels-Alder cleaved mass 
peaks at mjz 292 and 280. These data favoured the structure of 5 for the 
aglycone acetate. The formation of 5 favoured structure 1 for the glycoside, 
which is thus 3-O-~-D-glucopyranosyl-2a,3~,19cw-trihydroxyolean-12-en- 
28-oic acid, 28-O-P-D-glucopyranoside (arjunic acid-3,28-diglucoside). 

EXPERIMENTAL SECTION 

General Experimental Procedures 

Mps. were determined on a Toshniwal apparatus and are uncorrected, TR 
were recorded on a Perkin-Elmer spectrophotometer model 221 in KBr 
pellet. 'H and "C NMR were taken on 100 and 300 MHz NMR on Bruker 
HX-90 with TMS on internal standard. MS were performed on Kratos 
MS-50 mass spectrometer operation at 70 eV with evaporation of sample 
in the ion source at 200" and [.IO in MeOH at 20" was carried out on 
Perkin-Elmer polarimeter 141. CC: silica gel columns (BDH, 60- 120 mesh); 
TLC: silica gel G(Merck); PC: Whatman No. 1 paper; solvents for TLC: 
CHC13-MeOH (4 : 1) (solvent A), CHCI3-MeOH-H20 (1 3 : 7 : 2) (solvent B), 
CHC13-MeOH-H20 (65 : 35 : 10) (solvent C) and for PC: n-BnOH-HOAc- 
H20 (4 : 1 : 5) (solvent D); paper chromatogram developed with acetonic 
AgN03/5% alcoholic NaOH/Na2S203/H20. 

Plant Material 

Root bark of the plant T. arjuna was collected from Banaras Hindu 
University Campus, Varanasi, India and identified by Dr. N. K. Dubey, the 
Dept. of Botany, Banaras Hindu University. A specimen sample is kept in 
the Department. 
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Extraction and Isolation 

Dried root bark (3 kg) was powdered and repeatedly extracted with MeOH 
by percolation at 25". The MeOH extract afforded a brown gummy mass 
(35g) which was fractionated into C6H6, CHC13 and MeOH fractions by 
passing through SiOz gel column. The CHCI3 fraction was rechromato- 
graphed over Si02 gel column and the eluants from C6H6-CHC13 (1 : 4) and 
CHCI? furnished respectively oleanolic acid (32 mg), mp. 304- 306" and 
arjunic acid (41 mg), mp. 331 -34"(dec.). The MeOH fraction was further 
chromatographed over Si02 gel and the eluants from CHCI,-MeOH 
( 1 : 4) yielded arjunetoside (1) as colourless granules (52 mg), mp. 268 - 70" 
(dec.) (MeOH); [ a ]E+68  ( c ,  0.25, MeOH) (Found: C, 62.21, H, 8.30%, 
C32H68015 requires; C. 62.07, H, 8.40%); FAB-MS : m,i: 851 [C42HbX 
Ols+K]'; IR  (KBr) ~,,,,,cm ~' : 3330, 1715, 1650,900; I3CNMR (pyridine) 
6 : 47.5 (C-I), 67.0 (C-2). 88.3 (C-3), 40.0 (C-4), 54.2 (C-5), 18.2 (C-6). 33.0 
(C-71, 40.4 (C-8), 48.4 (C-9), 37.6 (C-lo), 24.3 (C-l l ) ,  123.1 (C-12), 144.2 
(C-13), 42.0 (C-14), 29.2 (C-15): 25.8 (C-16), 47.0 (C-17). 44.5 (C-18), 80.6 
(C-19), 36.5 (C-20), 31.2 (C-21), 32.2 (C-22), 26.9 (C-23), 16.6 (C-24), 17.4 
(C-25), 17.4 (C-26), 29.1 (C-27). 176.5 (C-28), 30.2 (C-29), 24.5 (C-30), 95.5 
( C - I / ) ,  73.8 (C-2/), 78.9 (C-3'), 71.1 (C-4'), 78.2 (C-5 ' ) ,  62.1 (C-6'), 105.4 
(C-1"). 75.1 (C-2"), 79.2 (C-3"). 72.4 (C-4'0, 78.6 (C-5"), 63.7 (C-6"). 

Methanalpis uf Avjunetoside ( 1  j 

Compound 1 (45 mg) was dissolved in MeOH ( I  0 ml) and H 2 0  (2 ml) and 
refluxed with H2S03 (1 nil) for 5 hrs. The reaction mixture was poured into 
HlO (1 5 ml) and the MeOH removed by evaporation on water bath and the 
remained aqueous solution was extracted with CHCI3. The CHC13 extract 
yielded arjunic acid (2) (20mg) as granules, mp. 333-35", C30H4805 ( M t 5  
488), [a]: + 20 (c, 0.50, MeOH); IR (KBr) I/,,, cm ~ ' : 3475 (br) (OH), 1700 
(COOH); 13CNMR (pyridine) F:47.9 (C-l), 68.7 (C-?),  83.3 (C-3), 40.3 (C- 
4). 54.4 (C-5), 18.6 (C-6), 34.2 (C-7), 39.5 (C-8). 48.1 (C-9), 38.3 (C-10). 34.1 
((2-11). 123.7 (C-12), 144.4 (C-13), 42.2 (C-14), 29.2 (C-l5), 25.1 (C-l6), 47.7 
(C-17). 43.5 (C-18), 81.2 (C-19), 35.4 (C-20), 30.7 (C-21). 33.1 (C-22), 27.0 
(C-23), 16.7 (C-24), 17.3 (C-25), 17.6 (C-26), 28.9 (C-27). 180.2 (C-28), 29.4 
(C-29). 24.6 (C-30): MS : PZ/'Z 488 (MA),  264, 246, 224, 201, 190. 189. 
Acetylation of 2 with AqO-pyridine (1 : 1) at room temperature overnight 
and usual work up furnished arjunic acid diacetate (3), nip. 275-77"; 100 
MHz 'HNMR (CDC13) 6: 0.70 (3H, s. H-26), 0.80 (3H, s, H-23), 0.88 (3H. .Y, 

H-24), 0.97 (6H, S ,  H-29. H-30). 1.08 (3H. S ,  H-25), 1.24 (3H. S .  H-27), 
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1.99 (3H, s, OAc), 2.03 (3H, s, OAc), 3.09 ( lH,  m, H-18), 3.33 (lH, d, J =  3Hz, 
H-19), 5.05 (lH, d, J =  10 Hz, H-_?a), 5.20 (lH, m, H-2,0), 5.41 (IH, m, H-12). 
The hydrolysate showed a single spot on PC which corresponded to glucose 
(co-PC with authentic sample). 

Methylation of Arjunetoside ( I )  by the Hakomori Method 

Arjunetoside (1) (90mg) was treated with NaH (320mg) and Me1 (5ml) in 
DMSO (30ml). The reaction mixture was diluted with H 2 0  and extracted 
with CHClq in the usual way. The methylated product (4) on purification by 
prep. TLC gave a semi solid mass, Rf0.22 (solvent A), I R  (KBr) vrnaxcm- : 
1715, 1648. 

Methanolysis of Permethylated Product ( 4 )  

Compound 4 was refluxed with 6% HCl in MeOH for 1 hr. The MeOH was 
removed from the reaction mixture which was then extracted with CHC13. 
The CHC13 extract on purification with prep. TLC gave an aglycone. The 
sugar in the hydrolysate was identified as 2,3,4,6-tetra-O-rnethyl-D-glucose 
by co-PC with authentic sample available in the laboratory. The aglycone 
was acetylated with Ac20-pyridine at 110" for 4 hr giving compound 5, mp. 
212-14", C35H5606 (M+, 572); 100 MHz 'HNMR (CDC13) 6 : 0.64 (3H, s, 

(3H, s, CHq), 1.22 (3H, s, CH3), 2.03 (3H, s, OAc), 3.23 (3H, s, OMe), 3.24 
(3H, s, OMe), 3.60 (3H, s, COOMe), 5.00 (lH, d, J =  10 Hz, H-3n), 5.20 
(lH, m, H-2/3), 5.40 (lH, m, H-12); MS : m/z 572 (M+), 292, 280, 202. 

CH3), 0.74 (3H, S, CH3), 0.83 (3H, S, CH3), 0.97 (6H, S, 2 x CH3), 0.98 
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