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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 TRZDAX PROCUMBENS LINN. 

R.N. YADAVA* and KUMAR SAURABH 

Nutural Products Laboratory, Deparmient of Clietnistry 
Dr. H . S .  Griur Uniwrs i t j ,  Sugar 470003, M.P.,  In& 

( K w e i ~ r d  2.5 March I V Y H ;  Revised I 1  .4pril 1998: Inj ino1,Jorm 16 April 1998) 

Trih..; procuriiheris Linn. (N.O. Compositae) is commonly known as Tikki Kasa in Hindi. It is 
distributed throughout in lndia up to 2400ni above sea level and in all hot countries. The pre- 
sent paper deals with the isolation and identification of a new flavone glycoside, 5.7.4I-tri- 
hydroxy-6,3’-dimcthoxy-flavone 5-0-0-L-rhamiiopyranoside 1, from the leaves of this plant. 

Keword. t  Tridm procinnhews; Coinpositae; Flavone glycoside; 
5.7,4’-trihydroxy-6.3’-dimethoxy-flavone 5-O-n-L-rhaniiioppranoside 

INTRODUCTION 

Tridax procumhens [ 1,2] Linn. (Coniposituc.) is commonly known a s  “Tikki 
Kasa” in Hindi. It is distributed throughuii1 lndia up to 2400111 above sea 
level and in all ho l  countries. The leaves are cooked as H vegetable and they 
are also eaten by cattle. The leaves are reported to be employed in catarrh, 
dyscntery 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. Tcl.: 91 -07582-26465. Fax: 9 1-07582-23236, 
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The < 'H( ' I  soluble I'raction of' the cthiinolic extract ti-om Ihc  leaves 0 1 '  
7'. /~,.oc.r/iiih(,,i.\ yielded ;I ncw compound 1 ( Fig. 1 ). C>;H?JOl ,. nip 273 ( '. 
M ' 476. I t  gave i i  positive response to Molish tcst and Shinoda test [ 5 ]  con-  
f'ii-niing I t , ~ )  be it flavonoid glycosidc. A h:itliochroinic shift o f  68 mi i n  
band 1 with NaOAc and ;I bathochroniic shifi of  72nm in band 1 with 
NaOMe suggested a free hydroxyl a t  C-7 a n d  C-4' positions. Absence o f ~ n q '  
characteristic shift with AlC13 indicated a blocked hydroxyl a t  C-5. Thc I R 
absorption bands were at  3450 (OH). 9980 (C- H), 2870 (OMe), 1650 ((1.  i- 
unsaturated <'PO) and I I25 1035 (0-gly) cm I. Acid hydrolysis of- com- 
po~iiid 1 yielded an aglycone C l S H l J 0 7 .  mp 218 219'C. [ M + ] n ' z  330 and 
t-hamnose ;is sitgar moiety. The aglycone 2 w i s  identified ;IS 6,.?'-dimetlioxy- 
_5.7.4'.-trimcthoxyflavone. by comparison of its nip. UV. 1R. arid ' H  N M R  
and MS data with literature values [h] .  

The compound 1 with Ac20/Pyt-idine gave ;i peiitii acetate derivative 3. 
C';7H;dC)lc, nip 196-197°C'. 'H N M K  or 3 indicated the presencc of two 
mcthoxy groups which appeared as two singlets each o f  three proton inten- 
\i ty a t  (I 3.84. and h 3.92. Ring B protons showed ABX co~ipling pattern. 
l'ixing Y.4' dioxygenation which consisted of ii meta coupled doublet at  f i  
7.33 ( 1  H ,  J = 2.5 H z )  for H-2' proton. :in orthocoupled doublet at (5 6.95 
( I  H. .IF 8.5 Hz) ,  for H-5' proton and a doublc doublet a t  (4 7.46 which con- 
sisted o f  both o f  the or tho  ( . I= 8.5 Hz)  m d  nieta ( . I -  2.5 H L )  coupling. Sig- 
nals of proton at  H-3 and H-8 appeared a s  two singlets each of one proton 
intensit4 ;it (I 6.61 and (I 7.32, respectively. Signal for  ;in anomeric proton o f  

OCH3 

\ 
CH30 HwoH 0 

H 0 Ic;l 
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FLAVONE GLYCOSIDE FROM T. PROCC'MBENS LINN I49 

rhamnose was observed at h 4.65 ( lH,  br, s, H-1') and a doublet signal at  6 
1.26 was due to the rhamnosyl methyl. Two sharp singlets each of three pro- 
ton intensity at S 2.32 and 5 2.44 were assigned to phenolic aceroxyls at C-7 
and C-4', respectively. The remaining sugar protons appeared as a multiplet 
of five hydrogen intensity in the range of 6 4.38-5.24. A multiplet of nine 
proton intensity in the range of S 1.88--2.00 were assigned to remaining 
sugar acetoxyls. 

The MS data or 3 was in full agreement with the proposcd structure, 
molecular ion peak as expected was not observed. MS showed the base peak 
at mjz 315 (M -Me), characteristic of 6-inethoxy 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 miz 148 
indicated the presence of a methoxy and a hydroxy group on ring B of agly- 
cone. I3C 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 h. These were 
identified as methoxyphloroglucinol [lo], C 7 H R 0 4  [Mf] 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 [ I l l ,  C8H807, mp 210-212"C, M+ 216 (Anal.: C, 44.31; H, 
3.68; calcd.: C ,  44.45; H, 3.73). 

Permethylation of glycoside 1, (MeI/Ag20/DMF) followed by acid 
hydrolysis with 10% HCI afforded compound 4, CI9HIXO7, mp 252°C. The 
permethylated aglycone 4 showed a bathochromic shift of 62 nm in band 1 
with A1C13 (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 [ 131 showed the 
presence of one sugar unit per mole aglycone. 

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

EXPERIMENTAL SECTION 

General rxperimrrrtul pvocedzu-e U V  spectra wcrc taken on Hitachi 320, 1R 
spectra were run on  a Perkin Elmcr 1800 (FTIR) spectrometer, mass spectra 
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were recorded on ii Jeol-11-300 spectrometer. I H N M R  (C'DI'13) :ind 
I' N M K  (DMSO-d,,) spectra were taken on ;I Bruker DRX-300 tising 

TMS ;IS intcrnational standard. Mps  were determined in c:ipillaries a i d  ;II.C 

clncol-l-cct CCI, 

The Ienves of T. / , c , o c , i , / i i / ~ ~ , i i . ~  wcre collectecl locally I'rom 
Sagar region in  Itiiie July 1997 and was identified by Taxonomist. Depart- 
ment of  Boianq of' t h i s  liniversity. A \oLicIier specimen ( N o .  X-111) has been 
deposited iii the Natural Products Laborator!. lkpartment 01' ('licimis~ry. 
Dr. H.S. GOLIP University, Siigar, M.P.. India .  

E . ~ r r u i ~ f i o / ~  c / / i t /  iclw tjfi'c.r/tioii A i r  dried ~i nd powdered lea ves I) I' 
r. i " ' i~""/??h'",s were ex ti-aclcd with 95 ",,h acl u e o ~ i s  e t h  no1 :I nd concentrated 
under reduced pressure. 'l'he conccntratcd e~hano l  extract was sticcessively 
e Y trac t ed u,i t ti pet ro  leu ti1 ether, bcnze lie. ;LCC t one. ch 1 () 1-0 fo rim it nd e t ti y 1 
acetate. Thc concentrated C1 lCll soluble par1 w a s  clironiatograplicd on s i l i -  
ca-gel coluii in using solvents with increasing polarity. The fraction collccred 
f ro in  CHCI, : McOH (9  : 1 ) gave compound 1 .  crystallised from Et,O ;is 

light yello\+ needles. C:73H?401 I, nip 274"C, M ' 476 (Anal . :  c'. 58.03; H. 5.09: 
calcd.: C.  57.98; I I. 5.07), R,- 0.97 ( n  B u O H -  HOAc ~-H?O. 3 :  I : 5 )  \vhicli 
giive ;I single spot on TLC (C(,HI, : AcOH : H20. 40 : 20 : 1 ) on sil ica gel G 3  I R  
( K B r )  I / , , , . , ,  3450 (011 ) .  2980 (C-tl). 1870 (OMe) .  1550 ( o - ' j  unsatiil-aleti 

I I  

P / m t  nw/w;u/ 

C=O),  160.5, IS08 
-3.30 11111: ( I -NttOMe) 774. 352 III i i :  (AICIT) 272. 332 IltiI: (AICII 

102.5 (0-gly).  1300. 870CIll I .  LJV ( M e O t i )  ,\,,,,,, 272. 
HCI) 271. 

3.33nni; (NaOAc) 770. 398nm; (NaOAc H , B 0 3 )  271. 33Lnm. 'H  N M K  01' 
3 (300 MHL:  CDCI:), h 5.62 (IH. S, 11-3). 7.32  ( I H .  S, k1-8). 7.32 ( I H .  d.  
J y 3 . 5 H ~ .  H-2'). 6.95 ( 1 1 1 .  d, J - X . 5 H z .  H-5'). 7.46 ( I H .  dd, . / - 2 . 5 .  
8.5 H I .  H-h'), -3.84 (?H, s. OMc). 3.92 ( i l l .  S. OMe), 2.32 (3H. s. OAc-7). 
2.44 (3H.  s OAc-4'). 1.88 3.00 (9H.  i n .  supit- aceloxyl). 4.38 5.14 (511. 111. 

remaining sugar H's), 1.26 (doublet rhamaosyl methyl) ; i t i d  4.65( I H. by. b. 
H-I"). "C U M R  (75 MH7 DMSO-d,); h 163.54 (C'-2).  101.60 (C'-3), lS2.06 
(C-4). 152.x2 (C-5) .  131.34 (C-6).  152.34 (<.-7). 94.60 (C7-8). l57..72 ( V 9 ) ~  
10.3.88 ( ( - - lo)% 130.1 (C-1'). 145.8 ( C - 3 / ) .  149.4 (C-3').  116.2 (C-5'). I1S.h 
( ( ' - 6 " ) .  101 6 (C-I"). 70.4 (C-2"). 70.5 (C-.3"). 71.6 (C-3") .  70.3 (C-5"). 70.1 
(C-6"). 5 0 . 2 2  (OMe) ;iI1d 59.42 (OM?). E l M S  111 I 176 [ M  ' 1 (ilbseiii ). 
3.3()[\1 ' -;icc*tyhted mono sacch:iride .;tifa1.-34c](?(!.2). 32()( 14). .> 15( 100). 

Tt i c  glycosidc 1 LIYIS re1111';eit wiih 10" (, 1 i ( ' 1  
(5 ni l )  1.01.1 I1 a t  100 .The mixture wasc\;ii-ac(eci \\it11 LirOAc. 'l'he LtOAc 1'r;ic- 
t i c i n  yieli letl ;ti1 aglyconc wl i ich w a s  ct-ysrallised fr-om CHC'I : Me01 1 (7 : 3 I 

light yelloii. needles 2. Ci7HI4O7. nip 218 219 ('. LM ] 330. ( A n a l .  ( ' .  

61.79: H. 4.24 calcd. C' .  61.81: H. 4.17). Thc ;iglycc)nc \ \ ; I \  ideni i l ' ied ;I-. 

.312(6(1). 287(40). l67(8..5). 151(6.13 and 118(7.5l. 
, ~ [ , ; ~ / / ~ . l , f / , . ~ J / , ~ , \ ; . \  o f ' c ' o / i r / " ' " / ? f /  I .  
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TLAVONE GLYCOSIDE PROM T. PROCUMBEIZ~S LINN 151 

5,714’-trihydroxy-6,3’-dimethoxyflavone by comparison of its spectral data 
with known reported sample. The aqueous hydrolysatc after neutralisation 
with Na2C03 was subjected to Co-PC. The sugar identified was rhamnose, 
Rr0.36 (n-BuOH~- HOAc-H20, 4 : 1 : 5) .  

Enzymutic hjdrolj~sis qf cowipaund 1 A I0  mg of sample of compound I 
was treated with Takadiastasc and kept in a round bottomed flask (l00ml) 
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 was done 
by refluxing the aglycone (1 20 mg) for 24 h with 50?h KOH (20 ml) in EtOH 
(IOml). The reaction mixture was cooled and neutralised with HCI (7%). 
The EtOAc fraction yielded methoxyphloroglucino1 (2a) C7H804, mp 
186°C [Mf] IS6 (Anal.: C ,  53.73; H, 5.09; Calcd.: C, 53.84; H, 5.16). Thc 
aqueous phase yielded 3-methoxy, 4-hydroxy benzoic acid. CsH804, mp 
211-212”C: M+216, (Anal.: C ,  44.31; H, 3.68; Calcd.: C. 44.45; H, 3.73). 

CH3T ( 1  ml) and AgzO (30mg) were 
added to a solution of‘ 1 (25 mg) in DMF ( 5  nil). The mixture was stirred in 
dark at room temperature for 48h. The contents were filtered and the resi- 
due was treated with ethanol (2.Sml). The syrupy residue was heatcd with 
10% HCI on steambath for 2h. After cooling, the reaction mixture was 
extracted with CHC13 to give aglycone 4. CI9Hl8O7 (15 mg), mp 252°C. M+ 
rn/z 358. UV (MeOH) A,,, 274, 328nm; (+NaOMe) 273, 330, 338; 

(KBr) vlllaX 3442, 2872 (OMe), 1645, 1600. 1105, 1040. 924 cin ~ ’ .  IH NMR 

H-2’), 7.18 (d, . / - ~ H L ,  H-57, 7.45 (d, J = C ) S H z ,  H-6’), 3.88 (3H, s, OMe), 
3.92 (3H. s,OMe), 3.81 (3H, s.OMe), 3.78 (3H,s,OMe). 

Alkuliiie degmdution qf thc riglyconc 2 

Permethylation of compound I 

(+NaOAc) 274, 326. 330; (+AlCI,) 275, 390; (+AlCI~+I-ICl) 226. 332. IR 

(300MHz, CDC13). 6.60 (IH. S: H-3), 7.30 (IH. S, H-8), 7.36 (d, J = 2 H z ,  
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