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ABSTRACT

A new potential allelochemical A,m.f;3884000, [M*] 756, mp.228-23C has been isolated from ethanolic extract
of the stems of Bidens biternata(Lour.) Merrill &8fi. Along with two known compounds B and C. Jthecture
of the compound A was characterized as 5, 7, 8ftetta hydroxy 3, 5' di-methoxy flavone- 7eQ-

rahmnopranosyl-4'-Q¢-D-arabinopyranosyl(+>4)-O-D-xylopyranoside by various colour reactions, dpac
analysis and chemical degradations.
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INTRODUCTION

Bidens biternatéLour.) Merrill & Sherff[1-4] belongs to family Astaceae which is commonly known as
“chirchitta” in Hindi. This plant is a native of Aenica[5].It is a less common weed, grows on hitipgls and in
lateritic or sandy soil. It is mostly found through in India ascending to 1000 m in Himalaya, Chjapan, S.E.
Asia, Australia and Africa[6]. It is a rich souroé bioactive compounds sach as polyacetylenic gligtas, aurons,
aurons glycosides, p-coumeric acid derivativesjditevids, flavonoid glycosides and sesquiterpendss plant is
used as a leafy vegetable by the paniya and katyilaaribes of Waynadu Districts in Kerela. Extsaérom this
herb are applied in leprosy and skin diseases wdedul in fistulae, pustules, tumours hepatitiddcoough and
dysentery. Its juice of leaves applied to heal idl@nd to cure eye and ear complaints. Earlier ergfiK-11] have
reported various chemical constituents from thdaatg. In the present paper we reported on isolaia structure
elucidation of new allelochemical 5, 7, 8, 4' tetsalroxy 3, 5' di-methoxy flavone- 7-@L-rahmnopranosyl-4'-O-
B-D-arabinopyranosyl@4)-O{-D-xylopyranoside (A) along with two known composgnduteolin (B), Apigenin
(C) from ethanolic extract of stems of this plants.

EXPERIMENTAL SECTION

All of the melting point were determined on a thergelectrical melting points apparatus and are uected. The

IR spectra were recorded in KBr disc on FT-IR spmatiotometer, Shimadzu 8400S. UV spectra were decbon
Systronics-2201 UV/Vis Double Beam spectrophotomefbe NMR spectral data were obtained on BrukeiXDR
(300 MHz for’™H NMR and 75 MHz for®*C NMR) in DMSO-¢ with tetramethylsilane as internal standard. The
FABMS was recorded on Jeol - SX (102) mass speeiem

Plant M aterial

The stems of the plants were collected locally ado$agar region and were taxonomically authenticdug
Taxonomist, Department of Botany, Dr. H. S. Gouniea University, Sagar (M.P.) India. A voucher sipgen has
been deposited in the Natural Products Laboraf@epartment of Chemistry of this university.
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Extraction and Isolation

Dried and powdered stems of this plant (3.5 kg)enextracted with ethanol in a Soxhlet apparatus/fbh. The

ethanolic extract of stem of the plant was furtbeccessively partitioned with chloroform, ethyl tate, acetone
and methanol. The acetone soluble fraction wasidurtoncentrated under reduced pressure to giwenbviscous

mass (2.35 gm), which was subjected to TLC exanunatising nBAW (4:1:5) as solvent angJapours as
visualizing agent. It gave three spots indicattrtg be mixture of three compounds A, B and Ce3édhcompounds
were separated by TLC and purified by column chitography over silica gel using CHeOH (4:8) as eluents
and studied separately.

Study of Compound A

It was analyzed from methanol to give 1.20.dtrhas mp.228-23C,m.f. GaHaeOz0, [MT] 756 (FABMS); found
(%): C 52.63, H 5.19, O 42.22 calcd84,0,1: C 52.00, H 5.27, O 42.36; U).{(nm):(MeOH) 228,287, 293, 326,
(+AICl3) 294, 318, 346, 382. IR (KBN)m3409,1734, 1658, 1460, 1040, 1278, 840, 780NMR (300MHz
DMSO-d;)d (ppm); 6.84 (1H,s , H-6), 12.47 (1H, s, 5-OH),6B(1H, s, 7-OH), 12.59 (1H, s, 8-OH), 3.90(3H3=,
OCHg), 8.04(1H,d, J 2.3 Hz H-2, H-6), 7.91(1H, d, J8.9 Hz H-3), 9.97 (1H, s, 4-OH), 3.84(3H, s, 5-OgH
5.28 (1H, dJ 1.2 Hz H-1), 3.38-3.79 (4H, m, H{2 H-3", H-4", H-5"),0.97 (3H, dJ 6.2 6-OCHs) 5.12 (1H, dJ
6.9Hz, H-1"), 3.26-3.72 (3H, m, H'2 H-3", H-4" H-5"),5.57 (1H, dJ 5.8 Hz, H-1"), 3.74-4.10 (4H, m, H-2;
H-3", H-4™ H-5"). ¥C NMR (75 MHz, DMSO-¢) 3(ppm):151.9 (C-2), 144.1(C-3), 175.8 (C-4), 1485,
131.9 (C-6),146.2 (C-7)129.3 (C-8), 152.1 (C-9), 123.6 (-1113.9 (C-2 ,145.8(C-3, 152.1(C-4,113.1 (C-
5Y,118.2 (C-6§, 61.4 (3-OCH), 58.3 (5OCH;), 104.8 (C-1), 72.5(C-2), 72.8(C-3), 72.9(C-4), 72.4(C-B),
18.3(C-6) 107.2 (C-19, 74.8 (C-2", 77.3 (C-3),66.8 (C-4"),65.9 (C-3", 101.9 (C-1"), 76.3 (C-2"), 74.2 (C-
3"™),67.5 (C-4"),66.4 (C-3").
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Figure- 1 Compound A

Acid Hydrolysis of Compound A

250 mg of the compound was dissolved in ethanah{Rand refluxed with 40ml of }$O, on water bath for 5-6 h.
The reaction mixture was concentrated and allowezbbl and residue was extracted with diethyl e(B#0). The

ether layer was washed with water and evaporateddyteess. The residue was subjected to column citagraphy

over silica gel column using CHLIMeOH (4:8) to give compound A-1 identified as75,8, 4' tri hydroxy 3, 5' di
methoxy flavone. The aqueous hydrolysate was neagdcawith BaCQ and BaSQwas filtered off. The filtrate was
concentrated and subjected to paper chromatogmdayination using nBAW (4:1:5) solvent and anilimalrogen

phthalate as spraying reagent, showed the presante rhamnose (R.38), D-xylose (R.26), D- arabinose
(R0.23).

Study of Compound A-1
It was analyzed from methanol to give 950 mg. & hap. 221-223C, m.f. G;H140s, [M?] 346 (FABMS); found
(%): C 59.23, H 4.09, O 37.12 calcdz84,0,:: C 59.14, H 4.12, O 37.15; UMa{(nm):(MeOH) 339, 258, 273
(+AICl3) 379. IR (KBr)uma 3476,1632, 1605, 1493, 9881 NMR (300MHz, DMSO-¢)d (ppm); 6.82 (1H, s, H-
6), 12.43 (1H, s, 5-OH), 12.68 (1H, s, 7-OH), 12(5H, s, 8-OH), 3.92(3H, s, 3-OGH 7.43(1H,d, J 2.3 Hz H-2,
H-6), 6.83(1H, d, J 8.9 Hz H-3,12.67 (1H, s, 4-OH), 57.3(3H, s, 5-0QH"*C NMR (75 MHz, DMSO-¢),
o(ppm) :152.9 (C-2), 144.5(C-3), 174.6 (C-4), 146-B), 130.3 (C-6),146.8 (C-7)28.3 (C-8), 152.7 (C-9), 112.7
(C-2) ,144.7(C-3, 153.6(C-4,112.6 (C-50,117.2 (C-9, 62.4 (3-OCH), 59.3 (3-OCHg).
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Figure- 2 Compound A-1
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Per methylation of Compound A

Compound A (25 mg) was refluxed with Mel (15 ml)daAg,O (10ml) in DMF (20mg) for two days and then
filtered. The filtrate was hydrolyzed with 10% etloéic H,SO, for 7-8 h, to give methylated aglycone identified a
7, 4,-dihydroxy-3, 5, 8, Stetramethoxy flavone and methylated sugars wezetified as 2, 3, 4- tri- @nethyl- L-
rhamnose (BR1.03), 2, 4- di-Gmethyl- D- arabinose (0.63), 2, 3- di-Gmethyl-D- xylose (R0.76).

Enzymatic Hydrolysis of Compound A

Compound 35 mg. was dissolved in MeOH (15ml) andrblysed with equal volume of takadiastase enzyrhe.
reaction mixture was allowed to stay at room terapge for 2 days and filtered. The hydrolysate e@scentrated
and subjected to paper chromatography examinasorginBAW (4:1:5) as solvent, which showed the pneg of
L- rhamnose (R 1.02), (Co-PC). The proaglycone was dissolved irOMe(16ml) and further hydrolysed with
equal volume of almond emulsion yielded D- arabin(i?;0.65), D- xylose (R0.66) and aglycone, identified as5,
7, 8, 4' tetra hydroxy 3, 5' di-methoxy flavone.

Study of Known Compound B

It was crystallized from acetone to give 365 mbds m.f. GsH O m.p. 323-328C, [ M"]286(EMIS) found
(%): C 62.89, H 3.51, O 33.54 calcd (%) for m.fskoOs C 62.93, H 3.49, O 33.56 U¥,.(nm):(MeOH) 206,
257, 265, 346 nm. IR (KB nax 3426, 2921, 1656, 1619, 1504, 1363, 1257, 116536,1836 crit. 'HNMR
(300MHz DMSO-@)d (ppm);6.95 (1H, sH-3),6.24 (1H, dJ 2.2 Hz H-6),6.83 (1H,d ,J 2.2 Hz H-8), 12.4(1H, s,
5-OH), 10.62(1H, s, 7-OH), 7.35(1H, d, 2.0 Hz H-2), 6.98(1H, dJ 8.2 HzH-5),7.48 (1H, d,J 8.1 Hz H-
6'),9.92(1H, s, BOH), 9.63(1H, s, 4OH), *CNMR (75MHz, DMSO-¢), 3(ppm), : 168.2 (C-2), 105.4(C-3), 182.5
(C-4), 162.3(C-5), 98.5 (C-6),165.3 (C-7) ,92.38258.3 (C-9), 104.2 (C-10),121.5 (Q;116.9 (C-9 ,146.3(C-
3), 147.3(C-4,116.8 (C-H,121.4 (C-§. Then it was identified as Luteolin by companisaf its spectral data with
reported literature values[12].

Figure- 3 Compound B

Study of Known Compound C

It was crystallized from acetone to give 290mgas Im.f. GsH;,0s, m.p.327-328C[ M*1270(EMIS) found (%): C
66.69, H 3.72, O 29.67 calcd (%) for m.f;58,00s C 66.66, H 3.70, O 29.70 U¥,.(nm):(MeOH) 268, 332
(+NaOMe) 272, 382 (+AlG) 274, 300, 349, 386. IR (KBK) nx 3434, 1659, 1621, 1086, 836HNMR (300MHz

DMSO-d;)d (ppm);6.69 (1H, sH-3),6.63 (1H, dJ 2.2 Hz H-6),6.73 (1H,d ,J 2.2 Hz H-8), 11.4(1H, s, 5-
OH),10.64(1H, s, 7-OH), 7.94(1H, d, 2.0 Hz H-2and H-6), 6.96(1H, dJ 8.2 HzH-3' and H-5 ),9.65(1H, s, 4

OH), *®*CNMR (75MHz, DMSO-¢), 5(ppm), : 164.2 (C-2), 104.3(C-3), 182.6 (C-4), 1&E-5), 100 .5 (C-6),
163.5(C-7) ,98.3 (C-8), 157.3(C-9), 106.2(C-10),52-1),128.5 (C-2and C-§ ,116.3(C-3and C-5, 161.8(C-
4"). Then it was identified as Apigenin by comparisdiits spectral data with reported literature esl13].

HO o
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Figure- 4 Compound C

RESULTSAND DISCUSSION

A new allelochemica has been isolated from acetone soluble fractiortloénolic extract of the stems of this
plant. CompoundA has molecular formula £H40,0 mp.228-231C, [M*] 756 (FABMS). It gave Molisch and
Shinoda tests[14] showing its flavonoidalglycosidature. Its IR spectra showed strong absorptionidat 3478,
1636, 1608, 1498 and 982 ¢min UV spectrum two bands at 267 and 361 nm shdtseitavonoidal skeleton. The
bathochromic shift of 7 nm with MeOH and 40 nm Alf#llative to methanol showed the presence of OHpg @t
C-8 and C-5 position in the aglycone A-1.
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In *H NMR spectrum of compound 1 three singlet§1.47512.65 and512.59 confirmed the present of OH groups
at C-5, C-7 and C-8 position respectively. A sihgle3.90 confirmed the present of OMe group at @8ition. A
singlet at 12.68 confirmed the present of OH grat@-4’ position. A singlet at 59.3 confirmed thegent of OMe
group at C-5'position. IAHNMR spectrum of the agylcone A-1 a singleb@i82 was assigned to H-6 of ring A.A
doublet atd7.43 was assigned to H!ZH-6 ' in ring B. A doublet aB6.83 was assigned to H-B ring B. The
anomeric proton ai5.28 (1H, dJ 1.2 Hz), 5.12 (1H, dJ 6.9 Hz) and5.57 (1H, dJ 5.8 Hz), were assigned for H-
1", H-1", H-1"of L- rhamnose, D- Xylose and-@rabinose, respectively.

In the mass spectrum of compound A, charactefistigpeaks am/z756 [M'], 610 [M*-L- rhamnose], 478 [MD-
arabinose], and 346 [M D- xylose aglycone] were found by subsequentdsssom the molecular ion of each
molecule of L= rhamnose, Barabinose, and D- xylose showing &abinose was terminal sugar, of rhamnose
was linked to aglycone at C-7 position and D- xglogas attached at C{dosition of aglycone.

Acid hydrolysis of compound A with 10% ethanolie30, gave aglyconeA-1 m.p. 224-28¢, m.f. G;H1405 [M]
346 (EIMS) and sugar moiety (ies). These were sépdrand studied separately. The aglygetievas identified as
5, 7, 8, 4' tetra hydroxy 3, 5' di methoxy flavdsee in Experimental section).

The aqueous hydrolysate after the removal of aglgasas neutralized with BaG@nd the BaS@was filtered off.
The filtrate was concentrated subjected to papeonsatography examination and sugars were identidigd-
rhamnose( R0.38), DB arabinose ( R0.23), and D- xylose (;R.26) (Co-PC)[15] Periodate oxidation of compound
A, confirmed that all the sugars were present éngranose form[16].

The position of sugar moieties in compound A weetednined by permethylation followed by acid hygtsid
yielded methylated aglycone identified as "-ddhydroxy-3, 5, 8, Stetramethoxy flavone showed that glycosidation
was involved at 7,'4oosition of the aglycone and methylated sugarsevidgentified as 2, 3, 4- tri- @ethyl- L-
rhamnose (R1.03), 2, 4- di-Gmethyl- D- arabinose (#.63), 2, 3-di-Gmethyl-D-xylose (R 0.76) indicating that
C-1"-OH of L- rhamnose was linked to C-7 position o tglycone. C-1"-OH of D-arabinose was linked to C-4
OH of D-xylose and C!1 OH of D-xylose was attached with C-gosition of the aglycone. therefore it was
concluded that interlinkage {34) was found between D- arabinose and D-xylosehvhias further confirmed by
13C-NMR spectra (see in experimental section).

Enzymatic hydrolysis of compound A with takadiast@mnzyme liberated L- rhamnose(R38) and proaglycone
identified as 5, 7, 8, 4' tetra hydroxy 3, 5' dithexy flavone-4'-O3-D-arabinopyranosyl@4)-O{-D-
xylopyranoside showed the presenceoolinkage between L- rhamnose andProaglycone ohduitydrolysis with
almond emulsion enzyme liberated D- arabinose Vigdlh by D-xylose and aglycone suggesting the presehf
linkage between D- arabinose and D-xylose as agelietween D-xylose and aglycone.

On the basis of above evidences the structure mpoond A was characterized as 5, 7, 8, 4' tetradxyd3, 5' di
methoxy flavone- 7-Q+L-rahmnopranosyl-4'-@-D-arabinopyranosyl(®4)-O-D-xylopyranoside.

CONCLUSION

The phytochemical analysis of ethanolic extracBifens biternatgLour.) Merrill &Sherff shown the presence of
new allelochemicals. The result suggested the nmaditnportance of the plant.

Acknowledgement

Authors are thankful to the Director, CDRI Lucknofy.P.) for recording various spectral data and Head
Department of Chemistry, Dr. H.S. Gour Central émsity, Sagar (M.P.) for providing necessary latmma
facilities.

REFERENCES

[1] T.Pullaiah, N.Yesoda. Flora of anantapur distdEdition, connaughat place, Dehra D889, 135.

[2] H.Santapau, The flora of purandhaiEdition, Scindia house, Calcutt56, 68-69,

[3] T.Pullaiah, N.Yesoda, Flora of anantapur distdEdition, connaughat place, Dehra D889, 135.

[4] H.Santapau, The flora of purandhi£dition, Scindia house, Calcutt56, 68-69,

[5] D. A.Patil, Flora of dhule and nandurbar distridfEdition, New connaughat place, Dehra D003, 320.
[6] R.D. Gaur, Flora of the district garhwalnorth welgnalaya, ' Edition, Transmedia, Srinaga®99, 560.

[7] A.Hasan; I.Ahamad; M. A. Khan; |. Chudhaphytochemistry1996, 43, 1115-1118.

178



Vijayshri Surywanshi and R. N. Yadava J. Chem. Pharm. Res,, 2015, 7(4):175-179

[B] A. G. Nair; I. Mini; S. Pradeeshnternational journal of pharmaceutical researchcadevelopment2014, 6,
127-135.

[9]1 D. Shahwar; S. Ullah; M. A. Raza; U. Sana; A. YasmeS. Ghafoor; N. Ahmadournal of medicinal plants
research 2011, 5, 32, 7011-7016.

[10]P. Sukumaran; A. G. Nair; D. M.Chinmayee; |. Mi8i; T. Sukumaranmppl. biochemistry and biotechnolqgy
2012, 167, 1795-1801.

[11]W. Lee; C. Peng; C. Chang; S. Huang; C.Chysolecules?013, 18, 1582-1601.

[12]R.N. Yadava; U. K. Vishwakarmédian journal of chemistry2013, 52, 953-957.

[13]P. Venturelia; A. Ballino; M.L. MarinoRhytochemistry1995, 38, 527-530.

[14]J. Shinoda) PharmsocJprl928, 48, 214.

[15]E. Lederer and M. Lederer, Chromatography, ElseRigilishing Company, New York957, 1, 247.

[16]S. Hakomoni,J. Biochem1965, 66, 205-207.

179



