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A NEW FLAVONE GLYCOSIDE: 5,7,4'-
TRIHYDROXY-6,3-DIMETHOXY FLAVONE
5-0-a-L-RHAMNOPYRANOSIDE FROM THE
LEAVES OF TRIDAX PROCUMBENS LINN.

R.N. YADAVA* and KUMAR SAURABH

Natural Products Laboratory, Department of Chemistry,
Dr. H.S. Gour University, Sagar 470003, M.P., India

{ Received 25 March 1998; Revised 11 April 1998 In final form 16 April 1998)

Tridax procumbens Linn. (N.O. Compositae) is commonly known as Tikki Kasa in Hindi. It is
distributed throughout in India up to 2400 m above sea level and in all hot countries. The pre-
sent paper deals with the isolation and identification of a new flavone glycoside, 5.7,4'-tri-
hydroxy-6,3-dimethoxy-flavone 5-0-a-L-rhamnopyranoside 1, from the leaves of this plant.

Keywords: Tridux procumbens; Compositae; Flavone glycoside;
5,74 -trihydroxy-6,3-dimethoxy-flavone 5-Q-a-L-rhamnopyranoside

INTRODUCTION

Tridax procumbens [1,2] Linn. (Compositae) 1s commonly known as “Tikki
Kasa” in Hindi. It is distributed throughout India up to 2400 m above sea
level and in all hot countries. The leaves are cooked as a vegetable and they
are also eaten by cattle. The leaves are reported to be employed in catarrh,
dysentery and diarrhoea. The leaf juice possesses antiseptic activity and it is
also used to treat cuts, burns and wounds.

Earlier workers [3.4] have reported the presence of dexamedthasone and
benzyladenine.

* Corresponding author. Tel.: 91-07582-26465. Fax: 91-07582-23236.
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RESULTS AND DISCUSSION

The CHCI: soluble tfraction of the cthanolic extract from the leaves of
1. procumbens vielded a new compound 1 (Fig. 1), C33H-40¢,. mp 274°C,
M ' 476. It gave a positive response to Molish test and Shinoda test [5] con-
firming 1 to be a flavonoid glycoside. A bathochromic shift of 68 nm in
band 1 with NaOAc¢ and a bathochromic shift of 22nm in band 1 with
NaOMe suggested a free hydroxyl at C-7 and C-4’ positions. Absence ol any
characteristic shift with AICI; indicated a blocked hydroxyl at C-5. The IR
absorption bands were at 3450 (OH). 2980 (C-H), 2870 (OMe), 1650 {(a.3-
unsaturated C=0) and 1125 1025 (O-gly) ecm '. Acid hydrolysis of com-
pound 1 yielded an aglycone C7H 40, mp 218 219°C. [MT]m/z 330 and
rhamnose as sugar moiety. The aglycone 2 was identified as 6,3-dimethoxy-
5.7.4' -trimethoxyflavone. by comparison of its mp. UV, IR, and 'H NMR
and MS data with literature values [6].

The compound 1 with Ac,O/Pyridine gave a penta acclatle derivative 3.
C3iH340,4 mp 196-197°C. 'H NMR of 3 indicated the presence of two
methoxy groups which appeared as two singlets each of three proton inten-
sity at & 3.84, and é 3.92. Ring B protons showed ABX coupling pattern.
fixing 3.4’ dioxygenation which consisted of a meta coupled doublet at &
7.32 (IH, J=2.5Hz) for H-2" proton, an orthocoupled doublet at & 6.95
(1H, J—8.5Hz), for H-5 proton and a doublc doublet at 4 7.46 which con-
sisted of both of the ortho (/=8.5Hz) and meta (/= 2.5 Hz) coupling. Sig-
nals of proton at H-3 and H-8 appeared as two singlets each of one proton
intensity at 6 6.62 and & 7.32. respectively. Signal for an anomeric proton of

FIGURE © 374 -trihydroxy-6.3 -dimethoxy Tavone 3 O o L rhammopyranoside (1)
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rhamnose was observed at 4 4.65 (1H, br, s, H-1') and a doublet signal at 6
1.26 was due to the thamnosyl methyl. Two sharp singlets each of three pro-
ton intensity at 4 2.32 and 6 2.44 were assigned to phenolic acetoxyls at C-7
and C-4, respectively. The remaining sugar protons appeared as a multiplet
of five hydrogen intensity in the range of § 4.38-5.24. A multiplet of nine
proton intensity in the range of ¢ 1.88-2.00 were assigned to remaining
sugar acetoxyls.

The MS data of 3 was in full agreement with the proposed structure,
molecular ion peak as expected was not observed. MS showed the base peak
at m/z 315 (M"-Me), characteristic of 6-methoxy flavone. The relative
intensities of M ', M '-15 and M *-18 were characteristics of 5,7-dihydroxy-
6-methoxyflavone [7]. RDA fragment at m/z 167 showed the presence of
two hydroxy and one methoxy group on ring A, while a fragment at m/z 148
indicated the presence of a methoxy and a hydroxy group on ring B of agly-
cone. '*C NMR spectrum was in accord with the proposed structure reveal-
ing the presence of 23 carbon atoms which were correlated with compound
having similar oxygenation [8,9]. The structure of aglycone was confirmed
by alkaline degradation which yielded two products 2a and b. These were
identified as methoxyphloroglucinol [10], C;HgO4 [M™] 156, mp 186°C.
Anal.: C, 53.73; H, 5.09; cald.: C, 53.84; H, 5.16 and 3-methoxy 4 hydroxy
benzoic acid [11], CsHzO7, mp 210-212°C, M™ 216 (Anal.: C, 44.31; H,
3.68; caled.: C, 44.45; H, 3.73).

Permethylation of glycoside 1, (Mel/Ag,O/DMF) followed by acid
hydrolysis with 10% HCI afforded compound 4, CoH 30,, mp 252°C. The
permethylated aglycone 4 showed a bathochromic shift of 62 nm in band 1
with AICl; (relative to MeOH) suggesting a free-OH at C-5 originally
involved in glycosidation. The aglycone was identified as 6,7,3',4' tetra-
methoxy-5-hydroxy flavone by study of its '"H NMR, UV and IR spectral
data (see Experimental). The methylated sugar 2,3,4-tri-O-methylrhamnose
was identified according to Petek [12].

Quantitative estimation of sugar according to Somogyis [13] showed the
presence of one sugar unit per mole aglycone.

Enzymatic hydrolysis of 1 by Takadiastase liberated L-rhamnose con-
firming «-linkage between aglycone and L-rhamnose.

EXPERIMENTAL SECTION

General experimental procedure UV spectra were taken on Hitachi 320, IR
spectra were run on a Perkin Elmer 1800 ( FTIR) spectrometer, mass spectra
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were recorded on a Jeol-D-300 spectrometer. '"H NMR (CDCl3) and
O NMR (DMSO-dg) spectra were taken on a Bruker DRX-300 using
TMS as international standard. Mps were determined in capillaries and are
uncorrected.

Plant material  The leaves of T. procumbens were collected locally from
Sugar region in June- July 1997 and was identified by Taxonomist. Depart-
ment of Botany of this University. A voucher specimen (No. X-TH) has been
deposited i the Natural Products Laboratory. Department of Chemistry.
Dr. H.S. Gour University, Sagar, M.P.. India.

Exmraction  and identification  Air dried and powdered leaves of
T procumbens were extracted with 95% aqueous ethanol and concentrated
under reduced pressure. The concentrated cthanol extract was successively
extracted with petroleum ether, benzene. acetone, chloroform and ethyl
acetate. The concentrated CHCI; soluble part was chromatographed on sili-
ca-gel column using solvents with increasing polarity. The fraction collected
from CHCly: McOH (9:1) gave compound 1. crystallised from EO as
light yellow needles, Co3H»404,, mp 274°C, M ' 476 (Anal.: C. 38.03: H, 5.09;
caled.: C. 37.98; H, 5.07), Ry 0.97 (n -BuOH- HOAc-H-0O. 4:1:5) which
gave a single spot on TLC (CeHg: AcOH : H>O. 40:20: 1) on silica gel G. IR
(KBr) v, 3450 (OL), 2980 (C—H). 2870 (OMe). 1650 (¢v-i3 unsaturated
C=0), 1605, 1508 -1025 (O-gly), 1200. 870cm '. UV (MeOH) A, 272.
330 nm; (+NaOMe) 274, 352 nm; (AIClz) 272, 332nm: (AICI, HCD 271,
332 nm; (NaOQAc) 270, 398 nm: (NaOAc-H:BO-) 271. 335 nm. ]H NMR of
3 (300 MHz; CDCly), & 6.62 (1H. s, H-3), 7.32 (1H. s, H-8). 7.32 (I1H. d.
J=25Hz H-2), 695 ([tl. d. J=8.5Hz H-3), 7.46 (IH. ddw J=2.3.
8.5Hz, H-6"), 3.84 (3H, s. OMe). 3.92 (311, s, OMe), 2.32 (3H. s. QAc-7).
2.44 (3H. s. OAc-4), 1.88 2.00 (9H. m. sugar acetoxyl), 4.38  5.24 (5I11. m.
remaining sugar H's), 1.26 (doublet rhamnosyl methyl) and 4.65(1H, br. s,
H-17). ""C NMR (75 MHz DMSO-de): & 163.54 (C-2), 102.60 (C-3), 182.06
(C-4), 15282 (C-5). 131.34 (C-6). 152.34 (C-7). 94.60 (C-8), 157.32 (C-9),
103.88 (C-10). 120.1 (C-17), 1458 (C-3'), 1494 (C-4'), 116.2 (C-5). 118.6
(C-6". 1016 (C-17), 70.4 (C-2"). 70.5 (C-37), 71.6 (C-4"). 70.2 (C-5"). 70.5
{C-6"). 56.22 (OMe) and 59.42 (OMe). EIMS m/z 476 [M '] (absent).
330{M "-acetylated mono saccharide sugar-2Ac)(30.2). 329(14). 315(100).
312(60), 287(40). 167(8.5). 151(6.1) and 148(7.5).

Actd hyvdrolvsis of compound 1. The glycoside Pwas refTuxed with 109 I
(Sml) for 2 hat 1007, The mixture was extracted with LtOAc. The LIOAC frac-
tion vielded an aglycone which was crvstallised from CHCl;: MeOH (71 3)
as light vellow needlcs 2 Ci7H 1405 mp 218 219°C, [M 7] 330, (Anal. C.
61.79: H. .24 caled. C. 61.81: H. 4.27). The aglveone was identified as



20: 04 22 January 2011

Downl oaded At:

FLAVONE GLYCOSIDE FROM T. PROCUMBENS LINN 151

5,7,4'-trihydroxy-6,3 -dimethoxyflavone by comparison of its spectral data
with known reported sample. The aqueous hydrolysate after neutralisation
with Na,CO; was subjected to Co-PC. The sugar identified was rhamnose,
R;0.36 (n-BuOH- HOAc-H,0, 4:1:5).

Enzymatic hydrolysis of compound 1 A 10 mg of sample of compound 1
was treated with Takadiastasc and kept in a round bottomed flask (100 ml)
at 25°C for 30 h. After addition of water it was extracted with n-butanol and
was chromatographed on silica-gel column to gave L-Rhamnose.

Alkaline degradation of the aglycone 2 Alkaline degradation was done
by refluxing the aglycone (120 mg) for 24 h with 50% KOH (20 ml) in EtOH
{10 ml). The reaction mixture was cooled and neutralised with HCI (7%).
The EtOAc fraction yielded methoxyphloroglucinol (2a) C;HgO4, mp
186°C, [M™] 156 (Anal.: C, 53.73; H, 5.09; Calcd.: C, 53.84; H, 5.16). The
aqueous phase yielded 3-methoxy, 4-hydroxy benzoic acid, CgHgOy4, mp
211-212°C, M7216, (Anal.: C, 44.31; H, 3.68; Caled.: C, 44.45; H, 3.73).

Permethylation of compound 1 CHil (1ml) and Ag,O (30 mg) were
added to a solution of 1 (25mg) in DMF (5ml). The mixture was stirred in
dark at room temperature for 48h. The contents were filtered and the resi-
due was treated with ethanol (2.5 ml). The syrupy residue was heated with
10% HCI on steambath for 2h. After cooling, the reaction mixture was
extracted with CHCI; to give aglycone 4, CoH 305 (15mg), mp 252°C, M™
m/z 358. UV (MeOH) A, 274, 328 nm; (+NaOMe) 273, 330, 338;
(+NaOAc) 274, 326, 330; (+AIlCl3) 275, 390; (+AICL,+HCI) 226, 332. IR
(KBr) vax 3442, 2872 (OMe). 1645, 1600, 1105, 1040. 924 cm . '"H NMR
(300 MHz, CDCl3). 6.60 (1H, s, H-3), 7.30 (lH, s, H-8), 7.36 (d, /=2Hz,
H-2), 7.18 (d, /=9 Hz, H-5), 7.45 (d, J=9.5Hz, H-6'), 3.88 (3H, s, OMe),
3.92 (3H, s, OMe), 3.81 (3H, s, OMe), 3.78 (3H, s, OMe).

Acknowledgement

Thanks are duc to the Director of the Central Drug Research Institute,
Lucknow, for spectral analysis and to Prof. V.K. Saxena, Department of
Chemistry, Dr. H.S. Gour University, Sagar (India), for [ruitful suggestions.

References

[1] Wealth of India 4 Dictionary of Indian Raw Material and Industrial Products, Publication
and Information Directorate CSIR X, New Delhi, 1972, p. 292,

[2) Ambasta, S.P., The Useful Plants of India. 1986, p. 650.

[3] Diwan, P.V.. Tilloo, L.D. and Kulkarni, D.R., fadian J. Physiol Pharmacol.. 1983. 27,
32 -36.



20: 04 22 January 2011

Downl oaded At:

152 R.N. YADAVA AND K. SAURABH

[4] Das, V.S.R., Rao, .M. and Raghavendra, A.S.. New Phyiol, 1976, 76.449--452.
[5] Shinoda, )., J. Pharm. Soc. Japan, 1928, 48. 214--220.
6]
[7] Goudard. M.. Favre-Bonvin. 1., Lebrcton, P.and Chopin, V.. Plhivtochemisiry. 1977 17.
145 147.
8] Herz, W.. Govidnan, S.V., Maurer, LR.. Kreil. B.. Wagner. H.. Farkas. L. and Strelisky.
J.. Phyvtochemistry, 1980, 19, 669-672.
[9] Markham, K.R., Ternai, B., Stanley. R., Gelger. H. and Mabry. T.).. Phyrochemistey.
1976. 34, 13891392
[10] Heilbron. I. and Bunbury, H.M., Dictionary of Qrganic Compounds, 1953, HL p. 52.
(11} Dean Jobn. A., Langes Handbook of Chemisrry. Thirteenth Hdition, McGraw-Hill, Book
Company. 1985, p. 7.448.
[12] Petek, F., Bull Soc. Chim. France, 1965, p. 263- 268,
[13] Somogyis. M., Bio. Chem., 1952, 195, 19-23.



